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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o XuUMHM Ha YpPOBHE CpelHEro oomero obOpa3oBaHus pazpaboTaHa HaA
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoii
®denepanumn», TpebOBaHUH K pe3yibTaTaM OCBOGHHs  (enepanbHOl  oOpa3oBaTesbHON
nporpamMmel cpeaHero obmiero oopazosanust (POIT COO), mpencraBneHHBIX B DepepanibHOM
rocynapcTBeHHOM oOpaszoBatesnbHOM cranaapre COO, c¢ yuérom KoHnenuuu npenojaBaHMs
yueOHOoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit Denepauuu,
peaIu3yoluX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX NOJIOXkeHUH «CTpareruu
pasButus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon no 2025 ropa» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe NpOrpaMMbl IO XUMHUH, K ONPEACICHUI0 OOmIen
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUS OO0YyYarOIUXCs CPEACTBaMHU Yy4eOHOIro IpeaMmera
«Xumus» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABWJIM KOHIICTITYaJbHbIE MOJOXKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COJACp)KaHUs, pE3yJIbTATOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO OJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIy4aeMO€ BBIIYCKHUKaMU  0011e00pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 MX oOpa3zoBaHHOCTH. OHO  CIYXUT
3aBEpILIAIOIIMM 3TalloM pealu3alui Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. IJTU IEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbL, (HOPMUPOBAHHUS MHUPOBO33PEHHSI M OOLIEH KyJIbTYphl
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/10pOBbIO U
npupoaHoil cpene. Peanusyercst xumuyeckoe oopazoBaHue 00y4arOLUXCs HA YPOBHE CPEIHEro
o0miero oopazoBaHusl CpeACTBaAaMH y4eOHOro IpeaMera «XUMUs», COJEpKaHue U MOCTPOCHUE
KOTOPOI'0 ONpeZeNeHbl B IMporpaMMme IO XHMHUHM € Y4YETOM CHEHM(PHUKM HAyKM XUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM 00X
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIO pOJib B COBPEMEHHOM
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(bopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBILIUIEHHS, B CO3[JaHHE 1I€JIOCTHOTO Mpe/ICTaBIeHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHoO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHsS cTajna
HEOTHEMJIEMON YacThbI0 MHPOBOM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIELIHOTO Tpynaa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XMMHUsI KaK HayKa co3MJaTeNbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTHMI HaIlpaBJIeHAa Ha PELIEHUE INI00ANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOIMMH LENSIMH W NPUHLUMIAMM CpEIHEro oOIIero odpa3oBaHMs
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb M3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu - ipeaMeTa  «XUMHsD SIBISIFOTCSL  0a30Bble Kypchl — «OpraHudeckas
XUMHUs» U «O0IIas 1 HeOpraHMYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA 3HAHUMN 110 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHN U3 0o0IIel XUMHM) U OpraHndeckoil xumMuu. @opMupoBaHUe JTaHHOW CHUCTEMbI 3HAHUN
IpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUH XUMUH.

Ctpykrypa conepxanusi KypcoB — «Opranndeckas xumus» u «O01mas 1 HeopraHudeckas
XUMHUS» cPOpMUpOBaHa B NMPOrpaMMe M0 XMMHHM Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYEHHUIO
yueOHOro Marepuaiga M OOyCJIOBJI€HA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBa



paccMaTpUBaIOTCsI HA YPOBHE KJIACCUUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIUHEHUM, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX MPEJICTaBICHUA O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIIECTBAaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuueckoil XMMHUU MOJTY4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBAaeTCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETHYECKHA MaTepuanl |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas U HEOpPraHWYECKask XUMHUS» OOYUAIOIIMMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HaYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3ULUH,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT 0O0oOIaroumei 1o
O0OBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXKHEWIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
MPUMEHEHHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHsercss B kKypcax 10 wu 11 kiaccoB naieMEHTaMu  COJCp)KAHHS, HMMEIOIUMU
KyJIbTYPOJOTHYECKHM M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESTeIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOPYECTBA B O0JIACTH TEOPHUU M MPAKTHUSCKUX MPHIOKECHUN XUMHUH, TTOMOTAIOT BBIITYCKHHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIIeHUS
MHTEJJICKTYyalIbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIIEOBATENbCKUX 3a7ad. B 1enom cojepskanue
y4eOHOro mpeaMeTa « XUMUS» JaHHOTO YPOBHS M3yUeHUs OPUCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4JaromnXCsi MUPOBO33PEHUECKON OCHOBBI JJisi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE SAMHCTBO HEOPTAHUYECKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOTHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEYHUM MEXKIy HOBBIMHU (PAaKTaMH W TEOPETUYCCKUMU IMPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MPOONieM, a Takke MpodieM cOepexeHus
YHEPTEeTUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B mane pemeHus 3aaad BOCIUTAHUS, Pa3BUTHUS W COLUANM3AIMHA  OOYYaIOIINXCS
MPUHATBIE MPOTPaMMON MO XMMHH TIOJIXOJBI K OMPENENEHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa mpeaycMaTpuBaroT (OPMUPOBAHME YHUBEPCATIbHBIX YUEOHBIX JEHCTBUN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEIISHUs MPo0JieM, IMOMCKa, aHAJIn3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCJIEI0BATENbCKOM IeATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHus, Tak U
Ha ypOBHE cpeAHero oOmero o0pa3oBaHUs, TMPH  ONPEICICHUH  COJEPKATeIbHON
XapakTEPUCTUKU LEeJIed H3y4YeHHs MpeaMeTa HalpaBlI€HUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3HAETCs (QopMUpOBaHME OCHOB XHMHUYECKOW HAyKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEeIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJnbTypel. C METOIMYECKOW TOYKM 3pEHHS TaKOW MOIXOI K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHo JTaHHOW TOYKE 3pEHHUS TJIABHBIMU IIEJSIMH HM3yYCHHUs TpeaMera «XUMHUs» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIFOTCS:
dbopMUpOBaHHUE CUCTEMBl XMMHUYECKUX 3HAHUH KaK Ba)KHEHIIECW COCTaBISIONIECH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIC MOHATHSA, (yHIaMEHTaIbHBIC
3aKOHbI M TEOPUM XUMHUHU, OCBOCHHE S3blKa HAYKH, YCBOCHHE M TOHHUMAHUE CYIIHOCTHU
JIOCTYITHBIX 00OOIIEHN MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHEH HX
Pa3BUTHS U CTAHOBJICHMUS;
dbopMHUpOBaHWE ¥ pPA3BUTHE TNPEJICTABICHUA O HAYYHBIX METOJaX TIO3HAHUS BEHIECTB U
XUMHUYECKHX peaKluid, HEOOXOMUMBIX AJisi MPUOOPETeHUS YMEHUN OPHUEHTUPOBATHCS B MHPE
BEIIECTB M XWMHUYECKUX SIBICHUM, HMMEIONIMX MECTO B TMPHUPOJE, B TMPAKTHYECKON U
MOBCEHEBHOM KU3HU;



pa3BUTHE yYMEHHMI U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAONIOJEHHEM W OOBSICHECHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABHIT 0€301TaCHOTO 0OpAIEHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, copepxaTelbHas XapaKTepUCTHKA LENe U 3a7ad W3Y4YCHHs TpeaMeTa B
IporpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJEepXKaHUs OO0ydyeHus,
OpUEHTUPOBAHHOW Ha TIOATOTOBKY BBIMMYCKHHKA OOIIEOOpa3oBaTeIbHOW OpraHu3allny,
BJIQ/ICIOIET0 HE HAOOpPOM 3HaHUMU, a (PYHKUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHHUSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS WX B PEaJbHOU XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBa3u ¢ 3TUM TpuU U3y4YeHHH TMpeaMera «XHWMHS» JOMHHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKUe 1IeNIU U 33Ja4H, KakK:

ajganTanus OoOy4arommxcs K  yCIOBUSM  JUHAMUYHO  Pa3BHUBAIOIIETOCS  MHPA,
dbopMupoBaHHE UHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM;

dopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIIeHUs MpodieMm,
MOWCKa, aHamM3a W 00paboTKH WHQPOPMAIUH, HEOOXOIMMBIX JUISI TPHOOPETEHHS OIBITa
JEeSTENIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe Ui OLICHKH C
MO3UIUI IKOJIOTUICCKOM 0€30MacHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMUYECKHX ITPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pPa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMECHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA M aHalu3a y4eOHOM U Hay4YHO-TIOMYJISPHOM MH(POPMALIMY XUMUYECKOTO
COJICPKAHUS;

dbopMupoBaHUEe U pa3BUTHE Y 00YUYAIONINXCA ACCOIMATHBHOIO M JIOTMYECKOTO MBIIIJICHHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOYyYarommxcs YOSKIEHHOCTH B TYMaHHUCTUYECKOW HAIMPABICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEHIEHWH THo0aldbHBIX  MPOOJeM  palloHaIbHOTO
MIPUPOJIOTIONL30BAHUS, TIOMOJHEHUS SHEPreTHYCCKUX PECYpPCOB M COXPaHEHUS IMPHPOJTHOTO
paBHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpeKHOTO OTHOIIEHUS K TMPUPOJIE M CBOEMY
3JIOPOBBIO, & TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMSI MOTYUCHHBIX 3HAHUU JIJIST TIPUHSTHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebnoMm mutane cpemHero o0Iiero o0pa3oBaHUs MpeAMET «XuUMHUs» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHOI 06macTi «EcTecTBeHHO-HAYYHbBIE TPEMETHI.

OO01ee YMCIIO YacoB, OTBEACHHBIX JIUIS M3yUCHUS XUMHUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmiero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEPKAHUE OBYUYEHUSA

10 KJIACC

OPITAHUYECKASA XUMUS

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuveckod XuUMUHU: €€ BO3HHKHOBEHHE, pa3BUTHE W  3HAYCHHE
B TIOJTyYCHUHW HOBBIX BEIIECTB M MaTEPHUAIOB. TeOpHUs CTPOCHHS OPTraHUYECKHX COCAMHCHHH A.
M. bytnepoBa, e€ ocHOBHbIe MONOXKeHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BEIIECTB.
['omosorus, m3oMepus. XWUMHUYECKas CBSI3b B OPTaHUYECKUX COCAMHCHHUSX — OJIMHAPHBIC U
KpaTHBIE CBSI3H.

[TpencraBienne o KiIacCH(PHUKAITUN OPTaHUISCKUX BelecTB. HoMeHKIIaTypa OpraHndecKux
COCMHEHUN (CHUCTeMaTHuecKas) ¥ TPHUBUAIbHBIE HA3BAaHUS BAXKHEUIIUX IMpeICTaBUTENEH
KJIACCOB OPTaHMYECKUX BEIIECTB.

DKCIepUMEHTAILHBIE METOJIbI M3YUYEHUS BEIIeCTB U MX MPEBPAIICHUN: O3HAKOMIICHHE C
o0pa3iaMy OpraHMYECKUX BEIIECTB W MaTepHajaMHd Ha WX OCHOBE, MOJECIMPOBAHHE MOJIEKYJ




OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE W ONHMCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (TUI1aBjIeHUE, 0OyTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMH psAA. MeraH W 3TaH — mpocTerime
NPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBA (pEakiuH 3aMeUICHUs |
TOpEHNs), HaX0XKJICHUE B IIPUPOE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psifl. DTHIEH U IPONWIEH — IpocTeiine
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluY, OKUCIIEHHUS U MOJIMMEPU3aLINN ), I0Iy4YEeHUE U IIPUMEHEHUE.

Ankanuensl: Oytamuen-1,3 u MerwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKUE
cBOiicTBa (peakuus noaumepusanun). IloayueHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(peakiuu ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (U3MYECKHME W XMMUYECKHE CBOMCTBA (pEaKIuu
rajJJoreHUPOBAaHUS M HUTPOBAHUS), MOJy4YEHUE U NpUMEHeHue. Tomyon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmpOoGaHus), noayderue u
npumenenue. TOkKCHUYHOCTE  apeHOB.  ['eHeTmdeckas  CBS3b  MEXKIY  YIVIEBOJOPOJAMH,
MPUHAJIEKAITMMU K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIIeBOOPOJoB. IIpupoanblil ra3 u nomyTHbele He(TAHbIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepabOTK He(TH: TEpPEeroHKa, KPEKUHT
(TepMUYeCKHi, KaTamUuTHYeCKHit), nuponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib ¥ NPOIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJILHBIE METOJ/Ibl M3YUYEHHUS BEIIECTB UM MX NPEBPAIICHUN: 03HAKOMIICHHE C
o0pa3maMu TIacTMacc, KaydyKoB U Pe3uHBbI, Koyutekunu «HedTs» 1 «Yroaw», MoaennpoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BO/IHBIX, IPOBEJCHUE IPAKTUYECKON pPabOThI:
MOJIy4Y€HHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bbluniciienuss 1o ypaBHEHMIO XMMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM MPOJYKTa PEAKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xammue oprannyeckue coeTMHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHON: CTPOEHHUE, (U3MUECKHEe U
XMUMHUYECKHE CBOMCTBA (peakUMH C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHre. BogopoiHble cBsI3u MeXay MOJIEKyJaMHu cUpTOB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroaTtoMHbl€ CHUPTBHL. OTWIEHIVIMKOJAb M TJIMLEPUH: CTPOEHHE, (QU3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IIETOYHBIMU METaJlJIaM1, KaueCTBEHHAsI peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpoeHHEe MOJIEKYJbl, (U3MYEeCKHMe M XMMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemoHvl. DopMmanbaerujl, aueTalbleru]: CTpoeHue, (¢GuU3NYecKue u
XMMHUYECKHE CBOMCTBa (peakluu OKHCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHBIC PEAKIUH),
MOJTy4YeHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TIpefieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasi KUCIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYeCKUe CBOMCTBA (CBOICTBa, 001IMe AJIs Kilacca KUCIIOT, PeaKIus
TepuHKaMK), TOoJNyuyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE IEUCTBHE.

CrnosxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MIPOIH3 CIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonoruueckas posib KHUpPOB.

YrneBonpl: cocTaB, KiIacCU(PpUKAIMS yTIAEBOA0B (MOHO-, IU- U TIOJIMCcaxapubl). [ moko3a —
IPOCTEUIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiictBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), okuciaeHne aMMHayHBIM PacTBOPOM




okcunma cepebpa(l), BoccraHOBIEHHME, OpOKEHHE TIIIOKO3bI), HAaXOXACHWE B MPUPOE,
npUMeHeHue, buonoruueckas poib. @otocunTte3. pyKTo3a Kak H30MEP IIIFOKO3BL.

Kpaxman u nemnronosa kak npupojHsle noiaumepsl. CTpoeHue Kpaxmaia U LEeJUTF0JI036I.
duznyecKkue 1 XUMUYECKHE CBOMCTBA Kpaxmaia (THIpOoau3, KaYeCTBEHHAs PeakIusi C HOJAO0M).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALIEHUI: INPOBENEHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaklMy OJIHOATOMHBIX CHUPTOB (OKHcIeHHe dTaHosna okcuaoM Mmenu(ll)), mMHOroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (oxkucieHue
aMMHUaYHbIM pacTtBopoM okcuga cepeOpa(l) u ruapoxcuaom memu(ll), B3ammomeicTBUE
Kpaxmaja C HOJOM), MpPOBEICHUE MPAKTUYECKONl paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuérHble 3a1a4n.

Brbrluncnenuss 1o ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa MJIM NPOAYKTAa pPEaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3oTcozepikale OpraHn4eckie CoeIMHEHu.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHnvYecKue coeqnHeHusI. Du3ndeckne 1 XUMHYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKUHA). buojormdyeckoe 3HaYeHHE AMHHOKHCIIOT.
[TenTuae!.

benku kak mpupoHBIE BBICOKOMOIIGKYJSIpHBIE coeAnHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JEHATypalus,
KaueCTBEHHbBIE PEaKIIMH Ha OCNKHU.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YYEHMs] BELIECTB M UX MPEBpALICHUI: HAONIOACHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, I[BETHHIC
peakiuu OeNKoB.

BbicokomosiekyasipHbIe COeUHEHUS

OcHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIUMEPHU3AIUH, CPeIHss MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIHS U MTOJIMKOHCHCALIMSL.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U WX NPEBPAIICHUN: O3HAKOMIJIEHHE C
oOpa31LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

Me:XnpeaMeTHbIE CBS3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH MpU M3ydyeHUM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYUYHBIX MOHSATHH, Tak U
MOHSTUMH, SABJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTeCTBEHHO-HAyuyHbIe MOHATHUS: SIBJICHHWE, HAy4HbIM (akT, TUIoTe3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIaccupuUKalus, TEePUOJUYHOCTb, HAOIIOJEHUE, U3MEpPEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHMUE.

®usznka: mMatepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIeTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, OOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJOTUYECKH aKTUBHbBIE BellecTBa (OENKU, YTIeBOIbI, KHUPbI, PepMEHTHI).

['eorpadus: MuHepasibl, TOPHbIE TOPO/Ib, TTOJIE3HBIE HCKOMAeMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: nuuieBble TPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeaneCKne OCHOBBI XMMHH



XUMHUECKUH 3neMeHT. AToM. Slapo aroma, H30TONBL. DJIEKTpOHHas 000J0YKa.
DHepreTHyYecKre yPOBHHM, MOAYPOBHH. ATOMHBIE OpOUTaNy, s-, P-, d- amemenTsl. OCOOCHHOCTH
pacripesiesieHus] AIEKTPOHOB MO OpOUTANIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DOneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonmueckass cucrteMa XUMHYECKHUX dSJIeMEHTOB [l
N. MenpneneeBa. CBsi3p nepuoauveckoro 3akoHa U Ilepumonnueckold cHCTEMBl XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyIIaM U repruojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl Xxumudeckod CBsI3U (KOBaJieHTHAast
HEMoJISIpHasl W TOJISIpHAsl, WOHHAsA, METaJumyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM
XUMUYECKOW CB3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIEHU. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMsI. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEWETOK. 3aBUCUMOCTb CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve o qucnepcHbIX cucreMax. McTHHHBIE U KOJUTOMIHBIE pacTBOPbI. MaccoBasi 1014
BEILECTBA B PaCTBOPE.

Knaccugukanuss HeopraHWdeckux coeauHeHWi. HoMeHkmaTtypa  HeOpraHMYECKHX
BEILECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEILECTB, NPUHAMICKANIMX K Pa3JIMYHbIM
KJIaCCaM.

Xumuyeckas peakuusa. Kiaccubukanuss XUMHUYECKUX pEaKIUil B HEOPTaHUYECKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CKOpOCTh peakiuu, €€ 3aBHCHMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbBIE pEaKIUH.
Xumnueckoe paBHoBecue. MDaKTOpbl, BIUSIOIIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

DnekTponauTnueckas auccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIEI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCepUMEHTAIbHbIE METOJbl M3YYEHMs] BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «llepuoanueckast cucrema xumuueckux siaemeHtoB JI. M. MenneneeBa», u3yudeHue
Mojiesen KPUCTAITNYECKUX PElETOK, HabJt0IeHNe
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHUIAa BOIOPOIA B
NPUCYTCTBUM  KaTalnW3aTropa, ONpeAesieHue Cpebl pacTBOPOB BEIIECTB C  IOMOIIbIO
YHHMBEPCAJILHOI'O MHAMKATOpa, peakMM MOHHOTO OOMEHa), MPOBEACHNE MPAKTUUYECKON paboTh
«BnusiHMe pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUM.

Pacuérnbie 3a1a4u.

Pacuérbl o ypaBHEHUSIM XUMUYECKUX PEAKIIMHA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
Pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckas xumus

Hewmeramnsl. [Tonoxxenne Hemeramuios B [leproanueckoil cucTeMe XMMUYECKHUX DJIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOeHHsI aToMOB. (DuU3WYecKHe CBOWCTBA HEMETAJUIOB.
ANnoTponus HEeMETaJUIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u yriepoaa).

XWMHYECKUE CBONCTBA BAXKHEWIINX HEMETA/IOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPKAIIUX KHCIOT, BOJOPOIHBIX
COCTMHECHUH).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB U UX COSUHEHHH.

Meramnsl. [lonoxenne metamoB B [lepuoanueckoil cucreMe XMMHUYECKUX 31€MEHTOB /JI.
. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTamioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METAJIJIOB.

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalud, KaJdbllUid, MarHwi,
IIOMUHMM, IUHK, XpPOM, KEJI€30, ME/Ib) U UX COETUHEHU.

O61ure criocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.




OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEIIECTB M MX MNPEBpAICHUN: HU3yYEHHUE
KOJUIEKIMM «MeTalmisl U CIUIaBbl», 00pa3loB HEMETAJIOB, PELICHHE HKCIEPUMEHTAIbHbIX
3a1a4, HaONIOJEHHME W  ONHMCAHWE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX  OIMBITOB
(B3aMMOJEHCTBUE TMIPOKCUAA ATIOMUHMS C PACTBOPAMHU KHUCJIOT U ILEJIOYel, KauyeCTBEHHbIE
peaxkuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3a1aun.

Pacuérel maccel BemiecTBa WM 00BbEMA ra30B IO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 yYacTBYIOLIMX B pEaKLUHM BELIECTB, pacdy€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECJIM OJHO U3 BEIIECTB UMEET IPHUMECH.

XHuMHUA U KU3Hb

Posib xumun B obecrieueHUH HKOJIOTHUECKOM, SHEPreTUYeCKON U MUIIEBON 0e30MacHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O HayyHBIX METOJAax ITO3HAHUS BEILIECTB M XUMHYECKHX
peaKkuui.

[lpencraBaenus o0 OOMMX HAyyHBIX M[PUHLUIAX MPOMBIIIJIEHHOTO  IOJyYEHHS
BAKHEHIIUX BEIIECCTB.

YenoBek B MHUPE BEIIECTB M MaTEpUAIOB. BAKHEHIINE CTPOUTENBbHBIE MaTEepUalbl,
KOHCTPYKLMOHHBIE MaTepHUalIbl, KPACKH, CTEKJIO, KepaMUKa, MaTepHUabl I DJJICKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHbIE Y100pEHUsI.

XuMHS U 370pOBbE YEJIOBEKA: IPABWJIA HCIOJIB30BAaHUS JICKAPCTBEHHBIX IIPENaparos,
IIpaBuJIa 6e301acHoro MCII0JIb30BaHUs IIpernapaToB OBITOBOI XUMUHU
B [IOBCETHEBHOM KU3HH.

Me:xnpeaMeTHbIE CBS3H.

Peanu3zanus MexnpeaMeTHbIX CBsI3€i MpU M3YYEHUM OOLEH M HEOPraHMYEeCKONW XMMHH B
11 kyacce oCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATH,
TaK W MOHATHM, SBISIOIUXCS CUCTEMHBIMM JUIS OTACIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mre ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, KiaccuuKkauusi, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHUE, SBJICHHE.

®dusuka: marepus, dHEpPrus, Macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, W30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (U3NUYECKHUE BEIIMYMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHuszM, sKocucrema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE UCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: XuMuIeckasi IPOMBIIUIEHHOCTb, METaJULYPIHUsl, IIPOM3BOJICTBO CTPOUTEIBHBIX

MaTcpurajiosB, CEIBCKOXO03SMCTBEHHOS MMpou3BOACTBO, nunieBas MPOMBINIJICHHOCTD,
q)apMaL[eBTI/ILIeCKaSI IMPOMBINIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX Marepuraios, OJICKTPOHHAsA MPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOSHHUS OOYyYarOITUMUCS
IporpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
MPOrpaMM CPeTHETO O0IIeT0 00pa30BaHus SBISETCS CUCTEMHO-IEATEIIBHOCTHBIN MOIXO/.



B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JHYHOCTHBIX
pE3yNbTaToOB OCBOEHHS TIpeaMeTa «XHMHsS» Ha YpPOBHE CpexHero oOmero o0pa3oBaHUS
BBIJICJIEHBI CIICAYIOIINE COCTABIISIONIUE:

OCO3HaHUE OOYYAIONMIMMUCS POCCHUICKON TPaKAaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CaMOOIIPEIECIICHUIO;

HaJIMYUe MOTHBALUH K 00yUYCHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX
[ICHHOCTEH ¥ NCTOPUYECKUX TPaaUIMi 0a30BOM HAYKNU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOACTBOBATbCS B CBOECH JEATEIHHOCTH
[ICHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAaMH, IPHUCYIIMMHU IIEJIOCTHOM CHUCTEME XHUMHYECKOTO
o0Opa3zoBaHusi;

HaJIMYUE TPABOCO3HAHUS AKOJIOTHYECKOW KYJIBTYpPHl U CIIOCOOHOCTH CTaBUTh LEIH H
CTPOUTH )KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIC pe3yJbTAaTBl OCBOEHHS IpeaMeTa «XHMHUS» IOCTUTAIOTCS B EAMHCTBE
yu4eOHOIl M BOCIUTATEIBHON JEATEIILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COIIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH W HJ€aJlaMHd  POCCHICKOTO
IpaXJIAHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CIIOCOOCTBYIOIIMMH IPOLIECCaM CaMOIIO3HAHMS, CAaMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JMYHOCTH 00YYarOIINXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XHUMHs» OTPaKaroT CHOPMUPOBAHHOCTD
OBbITa TO3HABATEIBHONM M MPAKTHYECKOW MAEATEIBbHOCTH OOYYaIOMMXCS 10 pealn3aluu
NPUHSTHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYAIONIMMUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00s3aHHOCTEH, YBaKECHUS K
3aKOHY U TPaBOTIOPSIKY;

NPE/ICTaBICHNS O COIMAIbHBIX HOPMaxX W MPaBHJIaX MEXKIMYHOCTHBIX OTHOLICHUI B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NESTEIHHOCTH MPU CO3/IaHUU YYEOHBIX MTPOCKTOB,
peleHnn y9eOHbIX U M03HABATEIbHBIX 33J1a4, BHITIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHTbI APYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTTUTAHMS:

[IEHHOCTHOTO OTHOIICHHSI K HCTOPHMYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOM
XHMUH;

YB@KEHHSI K TPOILECCY TBOPUYECTBA B 0O0OJACTH TEOPHM M TPAKTHUECKOTO MPUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJIbTaT JUIUTENIbHBIX HaOJII0JICHHH,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U TPAKTUKOB;

UHTEpeca M IMO3HABATENbHBIX MOTMBOB B IMOJYYEHMM M MOCJIEIYIOIIEM aHalu3e
UHPOPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH  OLIEHMBAaTh CUTYallMd, CBS3aHHBIE C XUMHYECKUMH  SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE ITOBEIEHHE W TIOCTYNKH CBOHMX TOBApHUINEH C TTO3WIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ATUX MOCTYIIKOB;

4) popMHUpOBaHMS KYJIbTYPHI 3/10POBbSI:

NOHMMaHMs LIEHHOCTEH 310poBOoro W Oe30macHoro obpasza XHU3HU, HEO0OXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NIECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

coOuro/ieHust MpaBuil 0€30MacHOro OOpallleHus ¢ BEIeCTBAaMU B OBITY, MOBCEIHEBHOM
KM3HH U B TPYJIOBOH NIEATETHHOCTH;

NOHUMAaHMUS LEHHOCTH TMpPaBUJI HMHIUBUAYATBHOTO U KOJUIGKTUBHOTO 0€30MacHOro
MIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIINX 3I0POBBIO U YKH3HH JTFOJICH;

OCO3HAHMSI TOCIEACTBUI M HENPHUITHS BPEIHBIX NPUBBIYEK (YHOTPEOJIECHUs AJKOTOJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCTIMTAHMS:



KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKOW JIEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYrUX BUIaX ACSITENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTU€ B PEIIEHUU IMPAKTUYECKUX 3a7ad COLUAIbHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHUIO MpOoQecchil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXEHHUS K TPYly, JIOJSIM TPyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY HWHAMBHUIYyaJbHOM TpaeKTOpUH 0Opa3oBaHUs,
Oyaymiel mpodeccuu U peanu3alnuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00I11eCcTBa;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

9KOJIOTHYECKH 11€1eCO00Pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHUMAaHHUA TJI00albHOTO XapakTepa HKOJIOTHUYECKUX MPOoOsieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUSA HEOOXOJIUMOCTH MCIOJB30BaHUS JOCTH)KCHUNA XUMHHU JUISL PEIICHUs BOIIPOCOB
PALMOHATILHOTO MTPUPOI0IOIb30BaAHUS;

AKTUBHOTO HEMPUATUS JCUCTBUN, MPUHOCSIIUX Bped OKpY’Kalollell NpupoiaHoi cpene,
YMEHHSI TPOTHO3UPOBATh HEOJIArONpPUSATHBIE SKOJIOIMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JNEHCTBUI U IPEIOTBPAILLATh UX;

HaJIUYUSl Pa3BUTOrO 3KOJOTHYECKOI'O MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpBI, OIbITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCSI HUMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MTPaKTUKU;

MOHMMAaHUA CcHenuUKA XUMHUU KaK HayKd, OCO3HaHus €€ poinu B (HOPMUPOBAHHH
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHNHU LEIOCTHOTO MPECTABICHHS 00 OKPYKAIOIIEM
MHUpPE KaK O €IMHCTBE IPHUPOJABI U 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodsieM CoOXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOexIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PELICHUH II100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKON, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHn! YCIOBHUH YCIIEIIHOTO TPy/ia U 3KOJOrMYeCKH KOM(GOPTHOHN KHU3HHU KaXJI0T0 YJeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TI'DaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTM METOJOB IO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJSydyaeMble 3HAHMS JIJIS
aHau3a U OOBSACHEHMs SIBICHHM OKPY’KAalOIIEro MUpa M MPOMCXOJAIUX B HEM HM3MEHEHHH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BATh XUMUYECKHE 3HAHUS JUIsl peleHus pooiem
B pEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AeSITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpephIBHOMY OOpa30oBaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeCa K OCOOEHHOCTSIM TpyJda B pPa3au4HbIXx cdepax mnpodheccruoHaTIbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI



MertamnpenMeTHble pe3yJbTaThl OCBOCHHS y4YeOHOTO IpenMeTra «XHMHUS» Ha YpOBHE
cpemHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOUIMXCS MEXKIUCIMILTHHAPHbIC
(MexXmnpenMeTHbIe) OOLIEHayUYHbIe OHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHOH KapTUHBI MHpa
U crienr(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJEHUe, MpoLecc, CUCTeMa, HayuyHbId (akT, MPUHLUI, TUI0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEA0OBaHNE, HAOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHMBEpcalbHble  ydeOHble  JeificTBuA  (IO3HABaTelbHbIE,  KOMMYHUKaTHBHBIEC,
perynsTHBHBIE), obOecreunBaronie (HopMUpoBaHHE (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COLMAJIBHOW KOMIETEHIIMH 00yUaroIInXCs;

CHOCOOHOCTh  OOyYaromMXCs  MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4yeOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPa)XalOT OBJIAJEHUE YHHUBEPCAIbHBIMH yUEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBJIaIIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/I NMo3HaBaTeJIbHBIMU HEﬁCTBHHMH:

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOSITENILHO  (DOPMYJITMPOBATh M aKTyalM3UPOBATh MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPECIATh IETU JCSITeILHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUH HMX JTOCTHXKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh TIPU OCBOCHWUW 3HAHUU NPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICTSATH
XapaKkTepHble TPU3HAKK TOHSATHH W YCTAaHABIMBAThb WX B3aHMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHNE MOHSITHS TSI OOBSICHCHUS OT/ICTHHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCcykJeHUs (MHIYKTHBHBIC, JEAYKTUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHUSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh B TIPOIECCe TIO3HAHMSI, UCTIOIh3yeMble B XHMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJH, IPE0O0Pa30BbIBATH MOJIETIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) SJI€MEHTA,
XUMHUYeckass (opMyiia, ypaBHEHHE XHMHUYSCKOH pEakIMu — TP PEIIeHHd Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3yYaeMbIX BEIICCTB U XHMHUSCKHUX PEAKITHIA.

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMHUICCKUX PEAKITUIA;

dbopMynupoBaTh I[ENW W 3aJa4d  HCCIEAOBaHWs, WCIOJIb30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMH CAaMOCTOSITCIIGHOTO IUIAHUPOBAHUS W TIPOBEICHHUS YYCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIaTh 32 XOJOM MPOIlEcca, CaAMOCTOSTEIbLHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

NpHOOpETaTh OMBIT YYEHWYECKOW HCCIEeNOBATENLCKOH M TMPOEKTHOW JeATeIbHOCTH,
MPOSIBJIATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 33724, IPUMEHEHUIO Pa3IMYHBIX METOIO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIUMN (HAYIHO-TIOMYJISIpHAS
auTEpaTypa XHUMHYECKOTO COJIepKaHHs, CIpaBOYHBIE TOCOOWs, pecypchl HHTepHeTa),
AHAM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TPEICTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTE;



dbopMyIHMpOBaTh 3aMpOChl M TPUMEHSTH pa3IMYHble METOIBl MpPH IOHCKe U OTOOpe
uHpOpMaIK, HeOOXOIMMOM TS BHITOJIHEHHS YIEOHBIX 3319 ONPEIEIIEHHOTO THIIA;

nproOpeTaTh OIBIT UCMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJIbHYIO (pOpMy TpeAcTaBieHUs WH(POpMAIHUU (CXEMBI,
rpaduKH, TuarpaMmMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KauyecTBE CpEIACTBA MpH paboTe ¢ XUMHUYECKOH
uHpOpMaILIME: TPUMEHSITh MEXIPEIMETHbIC ((QU3MUYECKUe W MaTeMaTW4YecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JeliCTBUSAAMM

3a7aBaTh ~ BONIPOCHI MO  CyHmIECTBY OOCY)KZaeMOH TeMbl B  XOA€  JHajora
W/WIN JTUCKYCCUH, BBICKAa3bIBaTh HJCH, (OPMYIHPOBATH CBOM MPEIIOKEHUS OTHOCHTEIHHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a/1auu;

BBICTYIIaTh C INPE3CHTAlMEH DPEe3yJNbTaTOB IO3HABATEIBLHON HEATENBHOCTH, MOTYYECHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKOW pPabdOTHl 1O MCCIEAOBAHUIO CBOMCTB H3y4YaeMBIX BEILIECTB,
peauzanuu y4eOHOro IIPOEKTa u dbopmynupoBath BBIBO/IbI
1O pe3yibTaTaM MPOBEAEHHBIX HWCCIEIOBAaHUH ITyTEM COIVIACOBAHMSA TIIO3UIMH B XOJe
o0cCyXJIeHUsI 1 OOMEHA MHECHUSIMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTUBHBIMH 1€CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYILECTBIISATh CBOIO IIO3HABATEIIBHYIO JESTEIbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HeOoOXOAMMOCTH KOPPEKTHPOBAThH
npeyiaraeMplii aroOpuT™M JEUCTBUN IPU BBINOJHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUETOM IMOJyUYeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYLIECTBIIAATh CaMOKOHTPOJIb CBOEH JACATEIBHOCTM Ha OCHOBE CaMoOaHalIW3a W
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(hOpMUPOBAHHOCTH MPE/ICTABICHUA O XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIU XUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJbTYpbl JINYHOCTH, €€ (GYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOIUMOM JuIs pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, XUMHMUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, yITIEPOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYyNNa, paauKai, H30Mepus, U30Mepbl, TOMOJOTMUYECKHH P, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPOA U a30TCOJAEpIKAIINE COCAMHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUN U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMYECKHUX



BemectB  A. M. ByTnepoBa, 3akOoH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHWSA, JIeXKalllue B OCHOBE MOHUMaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNU BaKHEUIIINX OPraHU4YEeCKUX BEIIECTB B ObITY
Y TIPAKTUYECKOMN JESTEIHbHOCTU YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUU BBISBJISATH XapaKTEPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMMCAaHUHU COCTAaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJUKY JJISI COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (OpMyT OpraHMueCKUX BEIEeCTB
U ypaBHEHUU XMMHYECKUX PEAKIWU, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh U3YUCHHBIX OPTaHHUYECKHX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIACCY/TpYIe COeIUHEHUN
(YrneBolopoabl, KHCIOPOJ M  a30TCOJACpXAIIUE COCAMHEHUS, BBICOKOMOJICKYJISIPHbBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHnkiatype (IUPAC), a taxxke
NPUBOAUTH TPUBHAJIBHBIE HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIHIICH,
aleTUIICH, STWICHIVIUKOJb, TIUIEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTa, TIIIOK03a, (DPyKTO3a,
Kpaxmal, eJUTI0JI03a, TIUIUH);

c(hOPpMUPOBAHHOCTh YMEHHUS OMNPEICIATh BUIbl XUMHUYECKON CBSI3M B OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOKEHUS TECOPUU CTPOCHUSI OPTraHUYECKHUX
BemiecTB A. M. byTiiepoBa /s 00bsSICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE W
XUMUYECKHE CBOMCTBA TUITMYHBIX MIPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTan, 3TaH, STHWJICH, NPOMWICH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3om,
METaHOJI, dTAHOJ, YTHJICHTIIUKOIb, TIUIEPHH, (PSHOJ, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHAas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHAas KHCIIOTa), WUTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMU YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIHUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(hOPpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaThb HMCTOYHUKH YTIEBOJOPOJHOTO CBHIPHSA
(HedThb, TMPUPOHBIA Ta3, Yrolib), CHOCOOBI HUX MEpepadOTKU U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEepaboOTKH;

c(OPMUPOBAHHOCTh YMEHHMI TPOBOJAUTH BBIYMCIEHHUS [0 XHUMHYECKUM YPaBHEHHSIM
(maccel, 00b€Ma, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TMPOJAYKTAa PEAKIUH IO W3BECTHBIM
Macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 MCXOJIHBIX BEILIECTB
WJIU TIPOYKTOB PEAKITUN);

c(OpMHUPOBAHHOCTh YMEHUI BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJ/IaX HAy4YHOTO
MO3HAHUSI, WCIOJB3YyeMbIX B XHMHUM TIPU HM3YYCHHH BEHIECTB U XUMHUYECKUX SBICHUUN
(HaOnrofieHne, W3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JTsl MPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJTH30BAHUS XUMUYECKON TOCYI0U U
n1abopaTopHBIM 000pYy0BaHUEM, a TAKXKe MpaBuiia 0OpaIlleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN TMJIAHUPOBATh M BBIMOJHATh XUMHYECKHA OSKCIIEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIECTB MPU HArPEBAHHH, TIOJYYCHHE ATHICHA M W3yYeHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JEHATypalus OeIKoB TpHu
HarpeBaHWH, I[BETHHIE PEaKIUU OETKOB) B COOTBETCTBHH C MpaBUJIAMU TEXHUKH O€30MMacHOCTH
npu OoOpalleHUu ¢ BEIIeCTBAMU U JTaOOPATOPHBIM O0OPYIOBAaHUEM, TPEICTABISTH PE3YyIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHHUM COOTBETCTBYIOIIUX pPEaKIUA u
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYI0 HWH(}OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nndopmarnmu, UHTEpHET U ApyTuX);



c()OPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa AKOJOTHYECKU IEIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAHEHMs] CBOEro 3/I0pOBbSI U
OKPYXKaroIlel IPUPOIHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHiTe Ha
puMepax CrocoObl YMEHBIICHUS W MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YEJI0BEKa;

U1l OOy4YaroMIMXCs ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHUIA;

JUTSI CIIETIBIX Y CJIA0OBUISAIIUX OOYYAIOIIMXCS: YMEHHE UCIIOJIb30BATh PElbe)HO-TOUCHHYIO
cucteMy o0o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy..

11 KJIIACC

[IpenmeTHble pe3ynbTaThl ocBoeHUsi Kypca «OOmass M HEOpraHuyeckas XUMUS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOW COCTABJISIIONICH €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpaA, POJIM XHMMHUU B TO3HAHUU SIBICHUNW MPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pellleHusT TPAaKTHUECKUX 3a7ad M HKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAsl, HMOHHAs, MeETa/NINYecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHUYECKMX  pEaklUMid, pacTBOp,  3JIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOJIUTHYECKAsT JMCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, mnepuoanueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUYECKHUX
peakIusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKkTOIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUU U O€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTEpPHbIC NMPU3HAKU MOHSATHUN, yCTaHABINBATH
MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX IPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIIONB30BATh XUMHUECKYIO CHUMBOIUKY JJISI COCTAaBJICHUS
dbopMyn BEHIECTB W YpPaBHEHUH XMMHUYECKUX pEaKIMH, CHCTEeMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHMs OTIEIbHBIX HEOPTraHMYECKHX BeIIeCTB (YrapHbI Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHHI OMPEEsITh BAIGHTHOCTh M CTETIEHb OKUCIICHUS XUMHYECKUX
AIIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs, HOHHAS,
MeTaJuIhdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAS, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHCHU;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIICIKHOCTh HEOPTAHMUECKUX BEIIECTB
M0 UX COCTaBY K OMpPENEIEHHOMY KJIACcCy/TpyIie CoeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAIlIbl, OKCHJIbI, OCHOBAHHUS, KHCIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW  pPACKPBIBATh CMBICH  IEPUOAMYECKOrO 3akoHa /JI.
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATHU3HMPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOSGHHE AaTOMOB
XUMHYECKHUX 31eMeHTOB 1—4 mepuonoB Ilepronnueckoil CUCTEMbl XMMUUYECKUX 3JIEMEHTOB /l.



. MeHnzeneeBa, MCHOJIb3ysl NOHSATHSA «S-, P-, O-3JEKTPOHHBIC OpPOMTAIN», «IHEPrETHYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH WM3MEHEHUS CBOWCTB XHMMHYECKHX 3JEMEHTOB M HUX
COCIMHEHUHN 10 mepuojam u rpymmnaMm llepruoaudeckoil CucTeMbl XMMUYECKUX 3JIEMEHTOB /.
N. Menpeneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepPU30BaTh (OMUCHIBATH) OOIIIE XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB Pa3JIMYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHWE M€HETUYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX peakLuii;

c(OPMHPOBAHHOCTh yYMEHUS KIACCU(PUIMPOBATH XUMUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YYaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTb YMEHUI COCTABIISITh YPAaBHEHUs PEAKLUN pa3IMyYHBIX TUIIOB, MOJIHbIE
U COKpaIEHHBIC YPaBHEHHUS PEAKIMH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaTh OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OPMHUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3jeiicteus (npuHuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh XUMHUUECKHUE IIPOLIECCHI, JIEIKAIINE B OCHOBE
IPOMBIIIJICHHOTO TOJy4YE€HUSI CEpHOM KHCIOTHI, aMMHakKa, a Takxke C(HOPMHUPOBAHHOCTh
npeAcTaBiIeHnid 00 OOIMMX HAYYHBIX MPUHIMIIAX U AKOJOTHYECKUX IMPOOJIeMax XMMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCT YMEHHUHU TPOBOJUTH BBIYUCICHHUS C HCIOJb30BAHUEM MOHSITHS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B HPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMHM BEIIECTB, TEIUIOBOro 3(pQeKkTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpaBUila MOJIb30BAHUS XMMHUUYECKON MOCYI0N U
1abopaTOPHBIM 000PYIOBaHHUEM, a TAKXKE MpaBUJia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIOTHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJHATh XUMUYECKHH SKCIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallM3aTopa, OINpEAETICHUE Cpeiabl
pPacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATbHOIO UHAUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKLUu Ha
cynbdar-, kapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad mo TtemMam «Metamibly U «HemeTamib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0€30MacHOCTH MpU 00paIleHNH C BEIIECTBAMH U JIa0OpaTOPHBIM 000PY10BaHUEM, MPECTABIIATD
pe3yabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOLIUX
peaxuuii 1 GOpMyYIUPOBAThH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0O HH(POpPMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMYyHHMKanuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbs U
OKpY Xarollel MpUPOJHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KUBBIE OPTaHU3MBbI
OIpeNIeNIEHHBIX BEIIECTB, MOHUMasi cMblci nokazatens [TIK, nmoscHaTe Ha mpumepax crocoobl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YellOBEKa;

Ui 00yYaroIuXxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUI;

JUISL CIIETIBIX M CIAa00BUIAIIMX O0YYarOIMXCs: YMEHUE HCII0JIb30BaTh PElibe(h)HO-TOUCUHYIO
cuctemy o0o3Hauenuii JI. bpaiiis s 3anucu Xumudeckux (Gopmyit.
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