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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XWMHHM Ha YPOBHE CPEIHETO OOMIET0 00pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yjbTaTaM OCBOSHUS
benepasibHON 00pa30BaTENBHOM TPOTPAMMBI CPEIHEr0 OOIIEro 00pa3oBaHUS
(®OIT  COO), npencraieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenoaaBaHus
yueOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
@denepanyu, peadu3ylOIIUX OCHOBHBIE 00pa3oBaTeibHBIE MPOTPaMMbl, U
OCHOBHBIX TMoOJIOkeHUH «CTpaTteruu pa3BUTHs BocnuTaHuss B Poccuiickoi

Odenepanuu Ha nepuon a0 2025 roma» (Pacnopsikenue IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMPEIEICHUIO
oOmieit cTpareruy 00y4eHus, BOCIIUTAHUS M Pa3BUTHSA O0yUYaIOIUXCS CPEeICTBAMU
yuebHoro mpenmera «Xumus» ans 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHentyanbHble nonokeHus GI'OC COO o B3auM0OOYCIOBIEHHOCTH LETEH,
COJepKaHus, pe3yibTaToB OOydeHHs U TpeOOBaHUII K YPOBHIO MOJITOTOBKU
BBIITYCKHHUKOB.

XUMHUYECKOe obpasoBanue, MOJIy9aeMOe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHu3allid, SBISETCS HEOThEMJIEMON YacThlO HX
oOpazoBanHOCTH. OHO CIY)XHUT 3aBEPIIAONIMM OTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IICHHOCTEH, MPUCYIITUX
IIEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH IEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MIPUPOII, POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIBTYPHI
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO
U TpUPOAHOHN cpene. Peanmsyercs xuMudeckoe oOpa3oBaHHE OOy4arolIMXcs Ha
YpOBHE CpeaHero oOmero oOpa3oBaHHWS CpeACTBAMH Y4YEOHOTO MpeaMeTa
«Xumus», colepKaHue W MOCTPOSCHUE KOTOPOTO OMpEeeieHbl B MPOTpaMME IO
XUMHH € yIETOM crieln(DUKN HAYKU XUMUH, €€ 3HaYCHHsI B TIO3HAHUU TIPUPOJIBI U B
MaTepUaTbHOU KU3HHU OOIIECTBA, a TAKXKE C y4ETOM OOIUX IIeJiel ¥ TPHUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBl CpEOHEro  O0IIero
obpazoBanus B Poccutickoit deaeparuu.

XuMUsl Kak 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0COOyI pOjb B
COBPEMEHHOW IUBUIIM3AIMH, B CO3/JaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMUPOBAHKE PAIIIOHATIBHOTO HAYYHOTO MBIIIICHUS,

B CO3/1aHUE LIEJIOCTHOTO IPEJCTABICHUS 00 OKPY)KAIOLIEM MHUpPE Kak O €IUHCTBE
IPUPOJBI U YEIOBEKa, KOTOpoe (POPMHUPYETCS] B XMMUU HAa OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHUA B3aUMOCBI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTMU IPUMEHEHUS..



TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMU HAyKaMH, XUMHUs CTaja
HEOThEMJIEMOMN YacTbI0 MUPOBOIl KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M XU3HU Kaxaoro wieHa o6OmectBa. CoBpeMEeHHas XUMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTMM HANpaBl€HAa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOMUMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTHUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B cootBercTBUM C OOmMMH LENIMA WU TPUHIUIAMH CPEIHEro OOIIEero
oOpa3zoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIN YPOBEHb
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK0 UM JUis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHUS B IKU3Hb COLUYMa, NPOAOKEHHUS
o0Opa30BaHMs B pa3UYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsomuMu  mpeaMera  «XUMHUS»  SIBISIFOTCSL  0a30Bble  KYpChl  —
«Oprannueckas xumus» U «OOmas M HeOpraHudeckas XHUMHA», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU 10 HEOPraHWYECKOW XMMHH (C BKJIFOYECHHUEM 3HAHUUM U3 OOIIeld XUMHUH) U
OpraHndeckon xumuu. PopmMuUpoOBaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHHUH
npenMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHusi KypcoB — «Opranumueckas xumus» u «OOwmas u
HEOpraHW4YecKas XUMHUsS» CPOPMHUpPOBaHA B MPOrpaMMe MO XMMHHU Ha OCHOBE
CUCTEMHOIO IOJXOJa K U3Yy4YEHHIO Yy4eOHOro marepuana u 0OyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  DPa3BUTHEM  3HAHUW Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XUMHH BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMS OpPraHUYECKUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHMX M IJIEKTPOHHBIX
IOpPEICTaBICHUA O CTpoeHMH BemecTB. CBeAeHHs 00 M3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTUH — OT YIJIEBOJAOPOIOB JI0 CIOKHBIX OMOJOTUYECKH
AKTUBHBIX COCIMHEHMU. B Kypce OpraHndecKoM XHWMHMM IIOJIY4YarOT Pa3BUTHE
c()OPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 0O0ILEro 0Opa30BaHUs MEPBOHAYAIbHBIE
MPEICTAaBICHUS] O XUMHUYECKOHN CBS3U, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUS B TpeaMeTe «XUMUs» 0a30BOTO YPOBHS
paccMaTpUBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUYCCKUI Marepuall M (PAKTOJOTHYECKHE CBEICHUS O BEIIECTBaX W
XUMHYCCKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeopraHUYecKas
XUMHES» OOYYaroIIMMCS TPEAOCTABIISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MIEPHOMYECKOT0 3aKOHA C OOIIETEOPETUICCKIX U METOIOJIOTUICCKIX TTO3UITHH,



riyoke TMOHSATh HCTOPUYECKOE M3MEHEHHEe (YHKIUH 53TOro 3akoHa — OT
o0oO0maroniei 10 0ObACHAIOMEH U MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHUKA O Ba)KHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAax W MPUMEHEHHH, a TAK)KE€ O XMMHMUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEeKaHusi jJomnoiHsercs B Kypcax 10 um 11 kmaccos
AJIEeMEHTaMHU COJIEPXKAHMS, HMMEIONIMMHU KYJbTYPOJOTHMUECKUI M MPHUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aMMOCBS3U XHMHH C
JIPYTUMH HayKaMH, PAacKpbIBaIOT €€ poJib B IMO3HABATEIIbHOM U MPAKTUYECKOU
JEeSATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXKEHHSI K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUM W MPAKTHUECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npobiemax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBATh MHGOpMAIUIO U
MPUMEHSATh €€ IS TIONOJIHCHMSI 3HAHWUW, PEIICHUS WHTEIUICKTYalIbHBIX W
AKCIIEPUMEHTAIILHBIX HMCCIEA0BATEIbCKUX 3a/1a4. B 1menom comepikanne y4eOHOro
npeaMeTa  «XWUMHS» ~ JAHHOTO  YPOBHS  W3YYCHHS] OPUEHTHPOBAHO  HA
dbopmupoBaHre y OOYYArOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI JJII TMOHUMAHUS
bunocohckux uAeH, TaKWX KakK: MaTepuaIbHOE EAMHCTBO HEOPTaHUYECKOTO U
OPTraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTA U
pEeIIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMHU (akTaMu ©  TEOPETUYECKUMH
MPEAMOCHUTKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUU DKOJIOTHIECKUX MPOoOeM, a
TaKke MpobJieM COepeKEHUS IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3MAHMS HOBBIX
TEXHOJIOTHI U MAaTepUasoB.

B miane pemeHus 3amady  BOCHUTAaHUS, pa3BUTHA W COLUMAIM3aLUN
oOy4Jaronuxcsi TPUHAThIE MPOrpaMMON MO XHMHUHM TOJAXOJbI K OMNPENEICHUIO
colepKaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaioT (GOpMHpPOBaHUE
YHUBEPCATBHBIX YUEOHBIX JEHCTBH, UMEIOUX 6a30BO€ 3HAUCHUE ISl PA3INYHBIX
BUJIOB JIEATEJIbHOCTH: peIlleHUus mpo0sieM, IMOUCKa, aHaidu3a U 00padoTKu
uH(popMaIui, HEOOXOIUMBIX JJIs1 IPUOOPETEHUSI OIbITa MPAKTUYECKOM

)41 HCCHCHOB&TCHBCKOﬁ JACATCIBbHOCTH, BaHI/IMaIOH.ICﬁ BaXXHOC€ MCCTO B IIO3HAHHUH
XUMUH.

B mnpakTtuke mnpenogaBaHUs XMMHMM Kak Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMsl, TAK U HA YPOBHE CPEAHETO 00IIer0 0Opa30BaHuUs, MPU OMPEACIICHUN
COJIEPKATEIIBHOM XAPAaKTEPUCTUKU LEJIed H3Y4YeHUs IIPEAMETa HaIlpaBICHUEM
MEPBOCTENEHHOW 3HAYUMOCTHU TPAJUIMOHHO MpU3HAETCA (HOPMHpPOBAHHE OCHOB
XUMHUYECKON HAayKd KakK 0OJIAaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH YE€JIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypsl. C
METOANYECKOW TOYKM 3pEHHs TAKOM IOAXOA K OIPENACICHUIO LENEeH H3Y4YEHUs
IPEIMETA SABJISIETCS BIIOJIHE OIIPABAAHHBIM.



CoryacHO TaHHOW TOYKE 3PEHUS TJIABHBIMHU LIEIISIMUA U3YUYEHUS TTPEAMETA
«Xumusi» Ha 6a30B0M ypoBHe (10 —11 kJ1.) SIBASIOTCS:

1 ¢hOpMHUpOBaHHE CHUCTEMBl XUMHUYECKUX 3HAHUW Kak BaKHEUIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUPA, B OCHOBE KOTOPOU
JeKaT KIIYeBble TMOHATUA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE sI3bIKa HAyKH, YCBOCHHME M IIOHUMAHME CYIIHOCTH IOCTYIIHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpHEH
UX PA3BUTHUSA U CTAHOBIICHHUS;

1 (OopMUPOBAHUEC M PA3BUTHUE MPEACTABICHUH O HAYYHBIX METOMAX IMO3HAHUS
BEIICCTB W XUMHUYECCKUX PEAKIHMi, HEOOXOAMMBIX I HPUOOPETCHHS
YMEHHA OpPHEHTUPOBATHCS B MHpPE BEIICCTB W XHMHYECKUX SIBJIICHUH,
UMEIOIIUX MECTO B MIPUPOJIC, B IPAKTHUSCKOHN ¥ MMOBCEAHCBHOW KU3HU;

| pa3BUTHE YMEHUH M CITOCOOOB JIEATEIHPHOCTH, CBI3aHHBIX C HAOIIOACHHEM U
O0BSICHEHUEM XUMHUECKOTO SKCIIEPUMEHTA, COOJTIO/ICHUEM TTPABHUJI
6e30macHOro OOpaIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ aTum, conepkatesibHasi XapaKTepUCTHKa LeJIel U 3a7a4 u3yyeHus
npeaMeTa B mporpamMMe Mo XMMUK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU

C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CerogHs B
NpEroaBaHuM XUMUU B OOJbIIeH cTeneHHW OTHaéTes  MPEATnoYTeHHE
NPAaKTHYECKOH KOMIIOHEHTE COJep)KaHWs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOATOTOBKY BBIMTYCKHUKA O0O0IIe00pa30BaTeILHON OpraHU3alliy, BIIAJICIONIETO HE
HabopoM 3HaHWi, a (YHKIHOHATHLHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHWUN W MPUMEHEHUS WX B PEaTbHOU >KU3HH
IUTS PEIIeHUs TPAKTHYECKHUX 3a7ad.

B cBsA3u ¢ oTUM 11pu “3ydyeHUU npeaMera « XuMUs» JOMUHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LENH U 33Ja41, KaK:

afanTaius o0y4yaroluxcsl K YCIOBUSM JAMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATHIO TPaMOTHBIX
pELIEHNN B KOHKPETHBIX XU3HEHHBIX CUTYalUAX, CBA3AHHBIX C BEIECTBAMU U HUX
IIPUMEHECHUEM;

dopmupoBanue 'y O0OydyarOHIMXCS  KIIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), WMEIOIMX YHUBEPCAIbHOE 3HAYCHHE [UJISl PA3IUYHBIX BHUJIOB
AESITeIbHOCTU: PELIeHUsI MpoOjeM, TIOUCKa, aHalu3a U 00paboTKU MH(pOpMAIHH,
HEOOXOIUMBIX JJIsi TPUOOPETeHUs OMbITa JEATENBHOCTH, KOTOpas 3aHUMAeT
Ba)XHOE MECTO B TIO3HAHMM XHUMHUHM, a TaKkKe I OLEHKH C TO3UIUi
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMUSAHUS BEUIECTB U XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YeJIOBEeKa U IPUPOAHYIO Cpeay;



pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYAJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYarOMIMXCs: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHUS [0 XMMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKAa U aHanu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COICPKAHMS;

(I)OpMI/IpOBaHI/IC 1 Pa3BUTHUC Y 06yt1a1011mxc;1 aCCoOMaTHUBHOT'O U JIOTHYCCKOT'O
MBbIIIJICHHUA, Ha6J'IIOI[aTCJII>HOCTI/I, CO6paHHOCTI/I, AKKYPaTHOCTH, KOTOPLIC O0COOEHHO
HCO6XOI[I/IMI>I, B YACTHOCTH, IPH IINIAHUPOBAHHMKU W IIPOBCACHHU XHUMHUYCCKOI'O
OKCIICPUMCHTA,

BOCIHTaHHE Yy oOOyvaroumxcsa YyOeKIEHHOCTH B T'yMaHHUCTHUYECKOM
HAIPaBJIEHHOCTH XWMHUHU, €€ BaKHOH POJM B PELIEHUH TJIOOANBHBIX MPOOIeM
PALMOHAIIBHOIO IIPUPOIOIIOJIB30BAHMS, ITONIOJIHEHUSA DHEPIeTUYECKUX PECYPCOB U
COXPAHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHOIIECHUS K TPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUs OIbITa
UCIIOIb30BaHUA IIOJIYYEHHBIX 3HAHUM Ul INPUHATUSA TPAMOTHBIX PELICHHUN B
CUTYyalUsX, CBA3aHHBIX ¢ XUMUYECKUMU SBJICHUSAMH.

B yue6HoM mmaHe cpeaHero oOmiero o0pa3oBaHUS TPEAMET «XUMUS»
0a30BOr0 ypOBHSI BXOJHUT B COCTaB MpeAMETHOM oOnactu «EcTecTBEeHHO-HAy4YHBIE
pPEeIMEThD».

OO6m1ee 9ncio 9acoB, OTBEIEHHBIX JIJIs U3yYEHUS XUMHH, Ha 06a30BOM ypOBHE
cpeaHero oOiero odpazoBaHus, coctaBisieT 68 vacoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEP KXAHUE OBYUYEHUA

10 KJTACC

OPI'AHUYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOM XUMUM

[Ipenmer oprannveckoil XuMuM: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOEHUS OpPraHMYecKuX
coequHeHnit A. M. bBytneposa, e€ ocHOBHbIE O0KeHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHMYEeCKHUX BeIeCcTB. [omojorusi, u3oMepus. XuUMUYEeCcKas CBSI3b B
OpPraHUYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluu OpraHMYEcKUx BemiecTB. HomenknaTtypa
OpraHUYEeCKUX COEIMHEHHHA (CHCTEMAaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX MPEBpaICHUI:
O3HAKOMJIEHHE ¢ OO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEIIECTB, HAONIOJACHHE U
OMMHCaHNE IEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUIECKIX BEIICCTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHM psg. MeraH W 3TaH —
NpoCTEeHIIne MPENCTABUTENN aJIKAaHOB: (U3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMenieHus] W TOpEHHUs), HAXOXKJICHHE B NPHUPOJAE, MOJYyYCHHE U
IpUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PsiA. DTUIIEH U NMPONWIECH —
npocTeiiiie MPeACTaBUTENN AalKeHOB: (U3NYECKMEe M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIpATallMd, OKUCJIEHUS U
MOJIMMEPHU3ALUH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEUIIWE
XUMUYECKue CBOMCTBa (peakuus nojaumepusaiuu). [logydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUUECKUH psill. AlleTUIICH

— MPOCTEUIINNA TpPEICTaBUTENb AQJIKHUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (pEaklMU TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpATALIH,
rOpEeHus), MOJyYeHHEe U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, Gpu3MUECKME U XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHupOBaHUS W HUTPOBAHUSA), MOJTYYEHUE U pUMEHEHUE. Tomyon:
cocmas, cmpoenue, uauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2a102eHUPOBANHUS U HUMPOBAHUSL), NoSyueHue U npumenenue. TOKCUYHOCTb



ApCHOB. I'eneTtnyeckass CBSI3b MCXKAY YIrJII€BOAOPOAaAMH, IIPHHAMJICKAINNMHU K
Pa3JIMIHBIM KJIaCCaM.

[TpuponHblE WCTOYHHWKHU YTJIEBOAOPONOB. lIpUponmHbBIA Ta3 W TMOMyTHEIC
HedTsubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl mnepepaOOTKu HEPTH:
MIEPEerOHKa, KPEKHHT (TePMUYECKHH, KaTaTuTHYeCKwii), muposnu3. [IpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
YTOJIb ¥ IPOAYKTHI €T0 MepepaboTKH.

OKCIEpUMEHTANIbHbIE METOJIbl HM3Y4YEHHUS BELIECTB W MUX MPEBPAILLICHUII:
O3HAKOMJIEHHE C 00pa3laMy IUIaCTMAcC, KAaydyyKOB W PE3WHBI, KOJUICKIIUU
«Hedpts» u  «Yromp», MOJETMPOBAHUE  MOJICKYJI  yTIEBOJAOPOJOB U
TJIOT€HOMPON3BOIHBIX, IPOBEICHNE MPAKTUYECKON PAOOTHI: MOTyUYEHUE dTUIICHA

Y U3YYEHHE €TI0 CBOMCTB.
PacuéTHbie 3agaun.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKLUMHU IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kaiue opraHudeckne coeTHHeHNsI

IIpenenpHble OOHOATOMHBIE CHOUPTBL. METaHON M ITAHON: CTPOEHUE,
¢busznueckue M XUMHUYECKHE CBOWCTBA (pPEakiuu C AaKTUBHBIMH MeETaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHbie CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIa U 3TaHOJIA HA OPTaHU3M YEJI0BEKA.

MHoOroaToMHbl€  COUPTHL. OTWIEHIJIMKOJIb W  TJIUUEPUH: CTPOEHUE,
bu3MYecKue W XUMUYECKHE CBOMCTBA (B3aMMOJCWUCTBHE CO IIEIOYHBIMU
METaJlJlaMH, KAYECTBEHHAsi peakiusi Ha MHOTOaTOMHbIe crnupThl). JleiicTBue Ha
OpraHu3M 4esoBeka. [I[pumeHenune rimueprHa U STUIICHTIIAKOIIS.

@deHoJI: CTPOEHUE MOJIEKYJbI, (PU3UYECKHEe U XHMHUYECKHE CBOWCTBA.
Toxcuunocth perona. [Ipumenenue GpeHomna.

Anpnerunel U kKemowuwvl. DopManpiaeruj, —amneTanbACTHI:  CTPOCHUE,
bU3MYeCKue W XMMHUYECKHE CBOMCTBA (PEaKIMU OKHUCJICHHS W BOCCTAHOBIICHWSI,
KaueCTBEHHbIC PEAKIUH ), TOJIYYEHUE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeneibHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHasi KHCIJIOThI: CTpO€HHE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue il Kjacca KUCIOT, peakius 3TepuduKanum), noJydeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX
KHUCJIOT. MbIj1a KaK COJIHM BBICIIINX KaPOOHOBBIX KHCJIOT, KX MOIOIIEE ACHCTBHE.

CnoxHple »Qupbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponns
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb )KUPOB.



VYrineBonpl:  cocTtaB, KiacCUUKAUs ~ yriaeBoAoB  (MOHO-, JH- U
noymcaxapuabl). ['oko3a — nmpocTelmii MoHOCaxapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJbl, (U3MYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
runpokcunom Meau(Il), okucnenne ammmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bl), HAXOXKACHHE B MPUPOJE, MPUMEHEHHE,
ouonoruydeckas poib. dotocunrtes. PpyKTo3a KaK U30MEP TITIOKO3BI.

Kpaxman u nemnoiio3a Kak npupojanbsie noaumepsl. CTpoeHHe Kpaxmania U
HeJT01036l.  PU3MYecKue W XUMHUYECKHE CBOMCTBa KpaxMmaina (THApOH3,
KayeCTBEHHAsI pEaKkLus C HOJOM).

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX MPEBpaICHUI:
MPOBE/ICHNE, HAONIOJACHUE W ONMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAaY€CTBEHHBIE PEAKI[MU OJIHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepebpa(l) m ruapoxcumom wmemu(ll), B3ammosmelcTBue Kpaxmaia C HOJIOM),
POBEJIEHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA MJIM MPOAYKTA PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepIKalume OpraHn4ecKue COCIUHEHMS.

AMUHOKUCIIOTHI KaK aM(QOTEpHbIE OPraHUYECKUE coequHEHMs. Puznueckne

U XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IIpuMepe FJ'II/II_II/IHa). buonornyeckoe
3HAa4YCHHUEC aMHMHOKHUCIIOT. HCHTI/II[BI.

benku Kak NpHUpPOAHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus. l[lepBuuHas,
BTOpUYHAs W TPETHYHAs CTPYKTypa O€nKoB. XHUMHUYECKHE CBOICTBa OEIKOB:
THJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peaklny Ha OeJKu.

9KCHepI/IMeHTaJIBHBIe MCTOJbI H3YUYCHHA BCHICCTB U HX npeBpameHHﬁ:
Ha6JIIOI[CHI/IC M OIMMCAHHUC ACMOHCTPALIMOHHBIX OIIBITOB: ACHATYypalus OeIKOB Impu
Harp€BaHHM, IBETHBIC pCaKInH OCJIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUS

OCHOBHbIE MOHSATHS XUMHHM BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COEAMHEHUN —
NOJIMMEPHU3ALS U MOJTUKOHIECHCAIHS.

OKCnepUMEHTAIbHBIE METOJbl W3YYEHHsS BEIIEeCTB W HX MpeBpalleHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanmauml MCKIIPEAMCTHBIX CBSI3EH IIpHU N3y4YCHUU OpFaHH‘ICCKOﬁ XUMHUU B
10 kmnacce OCYHICCTBIACTCA YCPC3 HMCIIOJIb30BAHUC KaK 06H_II/IX CCTCCTBCHHO-
HAaY4YHBIX HOHHTHﬁ, TaK 1 HOH}ITPlﬁ, ABIIAIOINUXCA CUCTCMHBIMU JIs1 OTACIBHBIX
MpeaAMETOB €CCTCCTBCHHO-HAYYHOI'O IHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIC TIOHATHUS: SBJICHUE, HAyUYHBIA (DAKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KIaCCHU(PUKAINS, MEPUOANIHOCTh, HAOIIOACHHE,
M3MEpEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE.

®u3uka: MaTepus, DJHEpPrus, Macca, aTroM, DOJEKTPOH, MOJEKYJa,
OPHEPTreTUYECKU ypPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €MHUIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OWOJOTHYECKH AaKTUBHBIEC BellecTBa (OCNKH, YIJIIEBOIbI, KHUPHI,
(hepMEeHTHI).

['eorpacdus: MuHEpanbl, TOPHBIE MOPOABI, MOJIC3HBIE NCKOMAeMbIe, TOTUIHBO,
pPECYpCHI.

TexHonorus: mNHIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHATHLHOTO MUTAHUA,

MOIOIIKUE CPpCACTBA, JICKAPCTBCHHBIC U KOCMCTHUYCCKHUEC IIPEIIapaThbl, MaTCpHUaJIbl U3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XMMHH

XUMHUYECKUN 3neMeHT. AToMm. Snpo aroma, HW30TONBL. JIEKTPOHHAS
0001104Ka. DHEpPreTUUecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacCIpe/ielieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMmax
AIIEMEHTOB MEPBIX YETHIPEX MEPUOA0B. DINEKTPOHHAS KOHPUTYpaLs aTOMOB.

[Tepnoanyeckuii 3akoH u llepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB

. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA M lleproanyueckord CHUCTEMBbI
xumudeckux snemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB W
oOpa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyNIaM W TEPUOIAM.
3HaYeHHE NEPUOIUUYECKOr0 3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsi3b. Buabl XUMHUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJIIpHAsi W TOJIApHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH U  JOHOPHO-
akuentopHeiii). Bomoponnas cBa3b. BaneHTHOCTb. DIEKTPOOTPHUIATENBHOCTb.
Crenenb okucieHusl. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSHCTBA COCTaBa BEIECTBA. THUIMBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIx cucreMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPHL.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEMHEHNN. Howmenxkiarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTnueckas CBA3b HEOPIaHMYECKUX BEILECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckass  peaknus. Kmaccudukanuss XUMHUYECKHMX — peakuuil B
HEOPraHWYeCKOM M OPraHHYeCKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U ITPEBPAILECHHS YJHEPTUN NPA XUMUYECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT paziIu4HbIX (akTopoB. OOpaTtuMble
peakuuu. XUMHYECKOe paBHOBecue. @DakTOphl, BIMSAIOLIME HA COCTOSHHE
xuMuueckoro pasHosecus. [punnnn Jle [latense.

Onextposmtuueckas aucconuanus. CuiabHbIe U citadbie AneKTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIIas, HEUTpaslbHasl, IEI0YHAas.

OKMCIINTENILHO-BOCCTAHOBUTEILHBIC peaKnuu.

ODKCNEPUMEHTAIbHbBIE METO/bl HM3YyYE€HUsS BEHIECTB M WX MPEBpalICHUM:
nemoHcTpanus Tabmmn «[lepuoamueckas cucrema XxuMudeckux 3yeMeHToB J[. .
MenneneeBa», W3ydeHHE MOJIENICH KPUCTAUIMUECKUX PEMIETOK, HAOIOJCHUE |
OMHCaHUE JEMOHCTPAIMOHHBIX M JaOOPATOPHBIX OIMBITOB (Pa3OKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KaTaau3aTopa, ONPEAEICHNUE CPEIbl PACTBOPOB BEIIECTB

C TIOMOIIBI0 YHUBEPCATHHOTO WHIMKATOPA, PEAKIMM HOHHOTO OOMEHa),
MIPOBE/ICHHE MTPAKTUUIECKON paboThl «Briusare pa3audabix (PakTopoB HA CKOPOCTH
XUMHUYECKOU pEaAKIIUm».

Pacuérurie 3agaun.

Pacu€rsl 10 ypaBHEHMAM XMMMYECKHX pPEaKknuMd, B TOM  YHCIIE
TEPMOXUMHUYECKUE DPACUYETHI, PACUYETHI C HCIOJB30BAHMEM IIOHATHSA «MaccoBas
JI0JIs1 BELLIECTBAY.

Heoprannyeckasi xumust

Hemeramnmer.  Ilonoxenne HemertaioB B llepuogmueckon  cucrteme
xumudeckux siemeHtoB J[. VM. MenzgeneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyueckre CBONCTBA HEMETAIOB. AJUIOTPONHMS HEMETauioB (HAa mpuMepe
KHCJIOPOJIa, cepbl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TajJOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHUA) W HUX  COSAWMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKALIUX KUCIIOT, BOJOPOIHBIX COSTUHEHMUI).

IIprMeHenre BaXXKHENIINX HEMETAIIIOB U UX COCITMHEHUN.



Merambl. [lonoxenune meramwioB B llepruoanyeckor cHUCTEME XUMHYECKUX
anementoB JI. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O01ue ¢u3udyeckre cBoiicTBa MeTayuioB. CruiaBbl METasLIOB.
DIJIEKTPOXUMHUYECKUH PSiJT HAMPSIAKEHUN METAJLIOB.

XUMUYECKUE CBOMCTBA BaXKHEMIIMX METAJUIOB (HATpUM, Kalui, KalblH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAUHEHUM.

OO6mue crocoObl moiayyeHus MeTaioB. [IpumeHeHue MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W UX MPEBPAILICHUI:
M3ydeHUEe KOJUICKIMU «MeTaipl W CIUIaBbD», OOpa3llOB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a7a4, HaOII0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMNBITOB (B3aUMOJIEHCTBUE THAPOKCHIA AIIOMUHMS C PacTBOPAMHU
KHUCJIOT U IIEJ0Uel, KaUeCTBEHHbBIC PEAKIIMK Ha KATHOHBI METAJIIOB).

Pacuérnrie 3agayu.

Pacuérel mMaccel BemnjecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO M3 YYACTBYIOLIMX B PEaKLMU BEIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XVMHUA 4 KU3Hb

Ponp xumum B oOeclieUeHHH SKOJIOTHYECKOW, SHEPTeTHUECKOW W MHINEeBOU
0e30macHOCTH, Pa3BUTHH MeAWIUHBL. [lOHATHE O HAyYHBIX METOJaX TO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MNPUHIMUMNAX MPOMBIIUIEHHOTO
IIOJIyYEHHUs] BAXXHEUIINX BEILECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEpUaOB: BaXHEHUINE CTPOUTETHHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepuaibl sl AJIEKTPOHUKH, HAHOMATEpHUalbl, OPTaHUYECKHE M MUHEpPaIbHBIC
ynoOpeHus.

XvMHSI ¥ 30pOBbE YEJIOBEKA: MpaBUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, mpaBuiia 0€30MacHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOM KU3HH.
MC)KHpCI[MCTHBIC CBJ3H.

Peanuzamusi MeXNpeIMETHBIX  CBsi3ed MNpU  H3yYyeHUH OOmed
HEOPraHUYEeCKOM XMMMH B 11 Kiacce oCylIecTBIsieTCs 4epes3 UCIOIb30BaHNE KaK
OOLIMX €CTECTBEHHO-HAyYHBbIX TMOHATUH, TaKk W [OHATUH, SBJISIOLIUXCA
CUCTEMHBIMH JUJIS OTAEIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA.

OO61mue ecTeCTBEHHO-HAY4YHbIE TOHSTHSA: HAay4dHBINM (pakT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaJIW3, CHHTE3, KIacCcupuKalus, TMNEPUOJUYHOCTh, HAOJIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOII, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIecTBa, (PM3UYECKUE BEIIMUUHBI M €IUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kneTka, opraHuW3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIC TOPOIbI, MOJE3HBIC NCKOMAEMBbIC, TOILTUBO,
peCypChl.

TexHomorus: XuMu4ecKas INPOMBIIIJICHHOCTb, MCTAJUIYPIHsi, IMPOU3BOACTBO
CTPOUTCIIbHBIX MATCPHUAJIOB, CEIbCKOXO03SMCTBECHHOE IMPpOU3BOJCTBO, IMHUIICBAA
IMPOMBIIIJIICHHOCTD, (I)apMaL[eBTI/I‘-IeCKaH MMPOMBIINIJICHHOCTD, IMpOn3BOACTBO
KOCMCTHYCCKUX IIPCIIapaToB, IPOU3BOJACTBO KOHCTPYKIINMOHHBIX MaTCPUAJIOB,
QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD, HaAHOTCXHOJIOT'HMH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTraM OCBOCHHS
oOyJaronuMMucs TPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHbIM U HpeAMETHbIM). HaydHO-mMeTonnyeckoid OCHOBOW I
pa3paboTKu IMIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOrpPaMM CpPEIHEro oOIIero
00pa3oBaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOJXO0J0M B CTPYKTYpE
JUYIHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IpeaMeTa «XHWMHSI» Ha ypOBHE CPEIHETO
o01iero 00pa3oBaHus BRIICIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHHUE O0YUYAIOIIUMHUCS POCCUHUCKON TPAKIAHCKONW UACHTUIHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIM4YMEC MOTHBAIIUN K O6y‘{CHI/IIO;

LECJICHAIIPaBJIICHHOC PA3BUTHC BHYTPCHHUX Y6C)I(,Z[CHI/Iﬁ JJMYHOCTH HAa OCHOBEC
KJIFOUEBBIX LICHHOCTEH U HCTOPHYCCKHUX Tpa,Z[I/IHI/Iﬁ 0a3oBo HAayKHU XUMHWH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIONIMXCS PYKOBOJCTBOBATHCS B CBOCH
AESITeTbHOCTH IICHHOCTHO-CMBICTIOBEIMH YCTAHOBKAMH, MPHUCYIIUMHU IEIOCTHOM
CHUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIUM4YKUC IIPABOCO3HAHUSA AKOJIOTUYECKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBHTh
LEJIN U CTPOUTD )KU3HCHHLIC ITJIaHbI.

JIMyHOCTHBIE pe3yiibTaTbl OCBOCHUA IIPCAMCTA «XUMUI» JOCTHUI'alOTCA B
CANHCTBC y‘-IC6HOﬁ U BOCHUTATEILHOMI ACATCIBHOCTH B COOTBCTCTBHMH C
IF'YMaHUCTUYICCKUMHU, COONUOKYJIbTYPHBIMHU, 1YXOBHO-HPAaBCTBCHHBIMH HCHHOCTAMU

U HJeajaMd POCCUHCKOT0 TPaKIAaHCKOTO OOIEeCTBa, NMPHUHITHIMH B OOIIECTBE
HOPMaMH W  TpaBWJIAaMH  TOBEJEHHUS,  CIOCOOCTBYIOIIUMH  IIpolieccaM
CaMOTIO3HAHUSA, CaMOPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaroImuXxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OMbBITA IMO3HABATEIIPHON M TMPAKTUUYECKOH JEATEIIBHOCTH
00y4JaroImuXcsl MO peaanu3aluy MPUHATHIX B 00IIECTBE 1IEHHOCTEH, B TOM YHCIIC B
JaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MTPABONOPAJIKY;

MPEJICTABICHUS O COUMAIIBHBIX HOPMaX M MPaBUIaX MEXINYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOp‘-I@CKOfI ACATCIIBHOCTU IIpU CO3JIaHHUUN
y‘IC6HLIX ITPOCKTOB, PCIICHUU y‘{C6HLIX M T1I03HABAaTCJIbHBIX 3aJa4, BBIIIOJTHCHHH
XUMHUYCCKHUX OKCIICPUMCHTOB,

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEpPEHUsS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUIOB YICOHOU NeATEIHLHOCTH,

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

HEHHOCTHOTO OTHOHMICHHA K HNCTOPHYCCKOMY HW HAYYHOMY HACJICIUIO
OTE€YECTBEHHOM XUMUU,

YB@XEHHUsSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUUECKOTO
MIPUMEHEHUSI XMUMHH, OCO3HAHUS TOrO, YTO JOCTHMKEHUS HAYKU €CTh PE3YJIbTaT
JUIATENbHBIX ~ HAONIONEHUH, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECA U IIO3HABATEJIbHBIX MOTHBOB B IIOJYYEHUU U IOCIEAYIOLIEM
aHanu3e WHPOPMAIUHA O TEPEIOBBIX JOCTUKEHUSX COBPEMEHHOW OTEUECTBEHHOU
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;
CIIOCOOHOCTH OLIEHHUBATh CUTYallMU, CBI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU,

U IIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHEIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE IMOBEACHHME M INOCTYIKU CBOMX TOBApUULIEH C
HO3UIMI HPAaBCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAaHUE IIOCIEACTBUM 3THX
ITOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:
NOHUMaHUSl LEHHOCTEH 3M0poBOro U 0Oe3omacHoro ooOpasza >KHU3HH,

HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJIIOAICHUS TpaBWwil 0€30MacHOro OOpalleHusi C BeIIeCTBAMH B OBITY,
MOBCEAHEBHOM JKM3HU U B TPYJAOBOM JIEATECILHOCTH;

IMIOHUMaHuA TCHHOCTHU IIPAaBHUJI HHAUBUAYAJIBHOIO W  KOJUICKTUBHOIO
0e3011acHoOro IMOBCACHMS B CUTYALUAX, YTPOXKAIOIMIUX 310POBbIO U )KU3HU JIIO,Z[Cﬁ;

OCO3HAHUS MOCIEICTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YrOTpeOseHus
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHUSI);

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIhCKON

NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U  JPYyrux BHUAAX
JEeSITEILHOCTH,

YCTAHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUH MPaKTUYECKUX 3aaad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yYeHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM
YUCJIEe HA OCHOBE MMPUMEHEHUS ITPEAMETHBIX 3HAHUI IO XUMUU;

yBa)XXEHUS K TPYLY, JIOJSIM TPy/Aa U pe3ysibTaTam TPYyAOBOU IeATEILHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIbHON TPAEKTOPUHU

obpazoBaHusi, Oyaymied npodeccuu U peanu3alid COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHHU, HHTEPECOB U
noTpedHOCTEH 0011IeCTBa;

6) 3K0,10rMYeCcKOro BOCIMTAHMSA:

HKOJIOTMYECKU 11eJIeCO00Pa3HOr0 OTHOILIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMJIE;

INOHMMaHUs TIJI00AJbHOTO XapaKTepa 3KOJOTMYECKUX Mpo0JIeM, BIMSHMS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIIBHON CPEMBL;

OCO3HaHUusi H€06XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/DKCHI/Iﬁ XUMUHN  JId
PpEUICHUA BOITPOCOB PAlMOHAIIBHOI'O ITPUPOAO0IIOJIB30BaAHMA;

AKTUBHOTO HENPUATHS JEUCTBUW, MPHUHOCAIIAX BpPEd  OKPYXKarollen
MPUPOTHON Cpelie, YMEHHUSI MPOTHO3UPOBATh HEOIArONMPHSITHBIC SKOJIOTHUUECKHE
NOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh UX;

HaJM4Ms Pa3BUTOTO SKOJOTUYECKOTO MBIIIIEHUS, 3KOJOTUYECKON KYJIbTYPBI,
OmbITa NEeATEIbHOCTH IKOJIOTMYECKOM HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLMAJIbHOM
IPAKTUKE, CHOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOSATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHUKHY;

NOHMMaHUs cCHeUM(UKYM XHUMUUM KaK HayKM, OCO3HaHUs €€ poiu B
(GbOopMUPOBAaHUN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeCcTaBICHUs] 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOJBI U YEIOBEKA, B
MO3HAHUM TPHUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHHH NpoOJeM COXpaHESHHs
IIPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYUMOCTH XHMHH IS  COBPEMEHHOMU
UMBUJIA3aLMU: B €€ TyMaHUCTHYECKOW HAMNpPAaBICHHOCTH WM BaXHOW pOJIHA B
CO37IaHMU HOBOW 0a3bl MaTepUabHON KYJIbTYpPbl, PEIICHUU TJIO0AIBHBIX MPOOJieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, MUILIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOECIEUYECHUU YCIOBHM
YCHENIHOTO TPpyAa H DOKOJOTHMYECKH KOMGMOPTHOW KHU3HHM KaXJAOTO 4YJIeHa
00IIIECTBA;

CCTCCTBCHHO-HaquOﬁ rpaMOTHOCTHU:. IIOHMMAaHHA CYIIHOCTH MCETOJO0B
IMO3HAHM, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYKax, CITOCOOHOCTH HCIIOJIb30BATh



IMOJIYy4a€MbBIC 3HAHHA JI aHAJIn3a U O0OBSICHCHUS SIBIICHUMN OKpPYXXaromero Mmupa mu
[MPOUCXOIAIINX B HEM PI?)MCHCHPIﬁ, YMCHHA OC€J1aTh 00OCHOBAHHEIC 3aKJIFOYCHHUS Ha
OCHOBE HAay4HBIX q)aKTOB M  HMMCIONUMXCA OJaHHBIX C LCJIbIO IIOJYUCHHSA
AOCTOBCPHBIX BLIBOJAOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCHOJL30BaTh XHMHYECKHE 3HAHUS JJI
peuICHUA HpO6J’ICM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

HMHTEpECA K ITIO3HAHUIO U HCCHCHOB&TCHBCKOﬁ JCATCIIbHOCTH,

T'OTOBHOCTH )41 CITOCOOHOCTH K HETIPCPLIBHOMY O6pa?>OBaHI/IIO 141
CaMOO6paBOBaHI/IIO, K AQKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUW 110 XUMHHM B
COOTBCTCTBUH C XM3HCHHBIMHU HOTpC6HOCT§IMI/I;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3lIMYHBIX cepax npodheccuoHaIbHOU

JNEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MertamnpeaMeTHbIC pe3yIbTaThl OCBOCHUS Y4€OHOrO MpeaMera «XuUMHs» Ha
YpOBHE cpeiHeTo 0011ero 00pa3oBaHus BKIIOUYAIOT:

3HaUYMMble  UIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOydaIOIIUXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIE MOHATHUS, OTpaXKarolre
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M cHelupUKy METOJO0B I[O3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SABJICHUE,
npolecc, CUCTeMa, HayYHbIM (akT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeJOBaHUE, HAOIIOIEHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaJbHbIe y4eOHBbIC NEHCTBUS (IMO3HABATE/IbHBIC, KOMMYHUKATHUBHEIE,
peryJISTUBHBIC), obecrnieynBaroIme dhopMupoBaHue (byHKITMOHATBLHON
IPaMOTHOCTH ¥ COITUATTbHON KOMIIETEHITUN O0yJarOIINXCS,

CIIOCOOHOCTBH oOy4JaroIuxcst HWCHOJIL30BATh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWUS W YHUBEpCAJIbHBIC ydeOHBIC
JNIEUCTBUS B MIO3HABATEILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIHLHBIMH, KOMMYHHKATUBHBIMA U  PETYJISATHUBHBIMH
JIEUCTBUSIMH.

OsBianenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMo3HaABaTeJbHBIMH
JAEeUCTBUSAMU:
1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (hOpMYNIMpOBaTH U aKTyaJu3upoBaTb  IpoOisieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OoNpCACIIITL HCJIIM JACATCIBbHOCTH, 3a/laBasd IapaMCTpbl U KPUTCPUHU HX
AOCTHXKCHUSI, COOTHOCUTD PE3YJILTATEI ACATCIBHOCTHU C ITIOCTABJIICHHBIMHA L CIISAMH;

HCIIOJIb30BaTh IIPpU OCBOCHUU 3HAHUU HpI/IéMBI JJOI'MYCCKOI0 MBbBIINIJIICHUA —
BBIACIIATD XaPAKTCPHLIC ITPU3HAKU MOHSTUH U YCTAaHAaBJIIMBATb UX B3aMMOCB3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHUS JJIsI OOBSICHEHUS OTNIENIbHBIX (DaKTOB U
SIBJICHUIM;

BLI6I/IpaTI> OCHOBAaHMA W KPUTCpUHU IJI KJIaCCI/I(bI/IKaHI/II/I BCIICCTB H
XHUMHYECKUX pCaKHHﬁ;

YCTAaHABJIMBATb HNPUIYHMHHO-CIICACTBCHHLIC CBA3HW MCKIAY HU3y4YaCMbIMU
SABJICHUSAMU,

CTPOUTH JIOTHYCCKHUC PACCYKACHUSA (I/IHI[YKTI/IBHBIC, ACAYKTHUBHBIC, 110
aHaJIOFI/II/I), BBIABJIATHL 3aKOHOMCPHOCTH M IIPOTHBOPCYHA B pacCMaTpUBaACMbIX
ABJICHUAX, q)OpMYJ'II/IPOBaTB BBIBOJBI U 3aK/IHOYCHUA,

MIPUMEHSTH B MPOIIECCE MO3HAHUS, UCMOJIb3yEMbI€ B XUMHUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENIU, TPEOOPA30BBIBATH MO/ICNIbHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJJIeMEHTa, XUMHUYEecKass QopMysa, ypaBHEHUE XHUMHYECKOU
peaKknuu — TMPU PEUIeHWH Y4YeOHBIX TO3HABATEIBHBIX M TMPAKTHYECKUX 3aj]1ad,
NPUMEHSTh Ha3BaHHbIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE H1eiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHUYECKUX
peakuuii;

(bopMyIHUpPOBATh MENIM U 33]]a4l UCCIIETIOBAHNUS, UCIIOIH30BATh TOCTABICHHBIC

U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIECHUN;

BJIaJICTh HABBIKAMM CAMOCTOSITEJILHOTO IUJIAHUPOBAHHMS M  MPOBEACHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (POopMyIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHMUS,
COCTaBJISITh 0OOCHOBaHHBIM OTYET O NPOJIEIAHHON padboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HMCCIEIOBATENbCKOM W IPOEKTHOM
AESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOAOB PEUICHUs MPAKTUYECKUX 3a4a4, NPUMEHEHUIO Pa3JIMYHbIX
METOJI0B ITO3HAHUS.

3) padora ¢ napopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(popMmanuu (Hay4dHO-
NOMyJIsSIpHAsE JIUTEpaTypa XUMHYECKOTO COAEpXaHHs, CIPAaBOYHbIE MMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(POPMALMIO PA3IWYHBIX BUAOB U (hopm
[IPEACTaBIICHNUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTH U
HEIIPOTUBOPEYUBOCTD;



(bopMyIHUpPOBaTh 3alPOCHl M MPUMEHATHh Pa3IUYHBIC METOABI TIPH MOUCKE U
otoope wuH(OpPMALIUK, HEOOXOIUMOM Uil BBIMOJHEHUS Y4eOHBIX 3ajad
onpeneaEHHOro THIIA,

an06peTaTL OIIBIT HCIIOJIB30BaHUA HHCl)OpMaI_[I/IOHHO—KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUH U Pa3JINYHBIX ITIOUCKOBBIX CUCTCM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (opMy  TIpencTaBICHHS
uHopManu (cxemsl, rpadyKu, IUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIONb30BaTh HAyYHbIM S3BIK B KayecTBe CpeICTBa MpH paboTe ¢
XUMHUYECKON HuHpopManueil: MNpPUMEHATh MEXMNpeaMEeTHbIe ((PU3ndecKkue Hu
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPEoOpa3oBHIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBa
HArJISITHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM AeCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY O0CYKIAaeMOW TEMBI B XOZ€ AUAJIOra W/WUiIH
IUCKYCCUM,  BBICKA3bIBaTh  HJEH, (HOPMYIHpPOBaTH CBOM  MPEIOKECHHS
OTHOCHUTENBHO BBINIOJHEHUS ITPEUIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTALMEH Pe3yJbTaTOB IMO3HABATEIBHON ICSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBITIOJTHEHUH
XUMHYECKOTO 3KCIIEPUMEHTA, NMPAKTUIECKOW pabOTHI 10 HMCCIIETOBAHUIO CBOKMCTB
M3y4aeMbIX BEIIECTB, pealiM3alii y4eOHOro MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIICIOBAaHUN MyTEM COTVIACOBAHUS ITO3WIUN B
xoJ1e 00CyXIeHHS 1 0OMEHA MHEHUSMH.

OsBJanenue YHUBEPCAJIBbHBIMHA PEryJISTUBHBIMH JeCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISATH CBOK I[O3HABATEIbHYIO
NEeSTEIbHOCTh, Ompenessis €€ Lelu W 3aJayd, KOHTPOJIUPOBATH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpearaeéMblii ajiroputM JACHCTBUN mpu
BBITIOJITHGHUHM Y4YEOHBIX W HCCIEIOBATEIIbCKUX 3a/lad, BBIOMpaTh Haunboee
3¢ pexTuBHBIN crnoco0 HMX peleHus ¢ Y4YETOM TMOJYYeHHUSI HOBBIX 3HAHMM O
BEILIECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYIICCTBJIATb CAMOKOHTPOJIb CBOEH ACATCIBbHOCTH Ha OCHOBEC CaMoOaHaiIn3a
H CaMOOILICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OpraHuyeckas XHUMHs»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SABJICHHUMN



IpUPOJIbl, B (GOPMHUPOBAHUM MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHHs] MPAKTUYECKUX 3a1a4
U 9KOJOIMYECKH 0OOCHOBAHHOI'O OTHOIIECHHUS K CBOEMY 3/10pPOBBIO U IPUPOIHOM
cpexne;

BJIQJCHUE  CHCTEMOM  XUMHWYECKHX  3HAHMW, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAralole MOHATUS (XUMHYECKHHM DSJIEMEHT, aToM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
mMacca, MOJIIpHBIH OOBEM, YIJEPOAHBIM CKeNeT, (QYHKIMOHAIbHAS TIpyma,
paguKai, U30MepHsi, H30MEPBI, TOMOJIOTHYECKUMN PSAJ, TOMOJIOTH, YIiI€BOIOPOIBI,
KHCIIOPOJ, U a30TCOJAEpXKAIIME COCAUHEHUS, MOHOMED, IOJMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
opranndeckux BemniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHMHMHM; MHPOBO33PECHUYECKHE 3HAHMI,
JeXallie B OCHOBE ITIOHUMAaHUs IPUYMHHOCTH U CHUCTEMHOCTHM XMMHYECKHUX
ABJICHUHN, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX OPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOM AESITEIBHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATHUM,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE IOHATUS IIPHU
OIIMCAaHUU COCTaBa, CTPOCHUS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI MCMOJIB30BATh XUMHUYECKYIO CHUMBOJUKY JIs
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
GbopMyn OpraHMYEeCKHX BEIIECTB M YpPaBHEHUH XHMMHUYECKHX pEaKIIHM,
M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPraHWYECKUX BEIIECTB ISl MIUTIOCTPALMHM UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMWBATH MPUHAIIEIKHOCTh H3YUECHHBIX
OPraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUIO K ONPEACIEHHOMY
KJaccy/Tpynmne CoeIMHEHUN (yrieBOJOpOAbI, KUCIOPOJI M  a30TCOAEpKallue
COEIMHEHMs], BBICOKOMOJEKYJSIPHBIE COCOUHEHMsI), JaBaTb WM Ha3BaHUA IO
cuctematnyeckoil HomeHkiatype (IUPAC), a takke NpUBOAWTH TpPHBUAIbHBIE
Ha3BaHUS OTACJIbHBIX OPraHWYECKHUX BEIIECTB (ITWUJIEH, NPOIMWJIEH, AlETUJIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOJ, (opManbIeru, aleTaablerui, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KMCJIOTA, OJIEMHOBAs! KUCII0Ta, CTEApPUHOBAs KUCIIOTA, TIII0KO034,
bpyKTO3a, KpaxmaJ, LeUII0J103a, [IULHH);

c(hOpPMHUPOBAHHOCTb YMEHUS ONPEEIATh BUIbl XUMUYECKOMN CBS3H B
OpraHUYeCKUX COECTMHEHUX (OJMHAPHBIEC U KPATHEIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTh TOJOXKEHUS TEOPUU CTPOCHHUS
opranuueckux BemectB A. M. bytiepoBa i1 00bsICHEHUS 3aBUCUMOCTU CBOWCTB
BEILECTB OT UX COCTaBA U CTPOEHHUS; 3aKOH COXPAHEHMS MaCChl BEILLECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
(dbu3nyeckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTaBUTENEH pa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMUJIEH, AllCTUJIEH,
Oyranuen-1,3, metundyraauen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIAIeprH, (EHoJI, aleTanbAeTH ], MypaBbUHAsS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOTIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUUECKOE
IPUMEHEHHE TIPOAYKTOB NIepepaboTKu;

c(hOPMUPOBAHHOCTh YMEHHMU MPOBOJUTH BBIUUCIEHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WIIM IMPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOPMUPOBAHHOCTh YMEHHUH BIAIE€Th CHUCTEMOM 3HAaHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3yeMbIX B XUMUM MPU U3YUYEHHUH BEILECTB U
XUMUYECKUX SBJICHUN (HAOJI0IeHHEe, U3MEPEHNE, SKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TNPUHATHS pELUICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BElIeCTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIOAATH MPaBUJia TIOJIB30BAHUS XUMUUYECKON
NOoCyJ0M M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHHs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU TIO BBINOJIHEHUIO JaOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUN IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (IIPEBPAILEHHS] OPTAHUYECKUX BEILECTB MPHU HAIPEBaHUU, MTOTYyUYECHHE
ATUJIEHA W M3YYEHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKUWH OpPraHUYECKUX
BELIECTB, JeHATypalus OENKOB MpH HarpeBaHWH, LIBETHHIE peakUuu OEIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MACHOCTH TMpU OOpalleHuH C
BelIeCTBAaMH U Ja0OpaTOPHBIM O0OOPYJOBaHHEM, MPEICTaBIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOUIUX
peakuuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh yMEHUN KPUTUYECKH aAHAIM3UPOBATH XHMHUYECKYIO
uH(POpPMALIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHpopMaluu, IHTepHET U ApyTux);



cOPMUPOBAHHOCTh ~ YMEHMI  coOdrofaTh  MpaBWia  HKOJOTUYECKU
1IeJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEITEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYKAIOIICH TPHUPOTHOW Cpeibl, OCO3HABATH
OTMACHOCTHh BO3JICUCTBHS HA >KMBBIE OPTaHU3MBI OIMPEACIEHHBIX OPTaHMYECKUX
BEIIECTB, MOHMUMAsi cMbica mnokaszatens [IJIK, moscHsATh Ha mpuMepax CrocoObl
YMEHBIIEHUS! W TPENOTBpAIlCHUs] HMX BPEJHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHUE
MPUMEHSATHh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHHS BEIICCTB H
XUMHUUYECKUX SIBICHUM;

JUISL  CAENBIX W CIA0OBHASIIMX OOYYaIOIIUXCS: YMEHHE HCIOIh30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains ais 3amucu XUMHYECKUX

dhopmyiL.

11 KIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHMsSI Kypca «OOmass u HeopraHudeckas
XUMHUSD OTPaxKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKON COCTaBIsIOIIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHUpa, POJAM XUMHHM B TIO3HAHUM SIBIICHUN
npupoAbl, B (QOPMUPOBAHMUM MBILUIEHHS W KYJbTYphl JMYHOCTH, €€
(YHKIHMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM I pEelIeHUs] TPAKTUYECKUX 3a1au

U DKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATralOIIME TOHATUS (XUMHUYECKUM JJIEMEHT, aToM, W30TOoI, S-, p-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTbh, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCIEHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTATNYECKasl peneTka,
TUMBl XUMHUYECKUX  pPEaKlHil, pacTBOp, DJIEKTPOIUTHI, HEDJIEKTPOJUTHI,
ANEKTPOJUTUYECKAST JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON aHMcconuanuu, nepuoanueckur 3akoH [l M. Menneneesa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUSI U MPEBpAIECHUS YHEPTUU
IpU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XHUMMWH,
MUPOBO33PEHYECKUE 3HAHUSI, JIEKAIIME B OCHOBE IMOHHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XWMHYECKHX SIBIICHWUU, (DaKTOJOTUYECKHE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€301aCHOM HMCIOJIb30BAHUHU BAKHEHIITUX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MIPAKTUUYECKOMN JACATSIHPHOCTH YEIOBEKA,;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATHUM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOLIUE IIOHATHS IPU
OIMCAaHUH HEOPraHUYECKUX BELIECTB U UX IIPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JIJISI
coctapieHus: (GOpMyJl BEIIECTB W ypPaBHEHUH XUMHUYECKHX PEaKIHil,
cucrtematuyeckytro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeLIECTB (yrapHblil ras, yrjeKHCIbI TIa3, aMMHUaK, rami€Has
U3BECTb, HETALIEHAs U3BECTh, IUTHEBAs COJIA, IUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMPEACNISITh BAJICHTHOCTh U CTENEHb OKUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJI XMMHUYECKOMU
CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAS) B COCAMHEHUSAX, THII
KPUCTANIMYECKON PeImETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJJTNYECKas ), XapakTep cpe/ibl B BOJAHBIX PacTBOpaX HEOPTraHUYECKHUX
COCJIMHCHMU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBYy K OMNpEAEIEHHOMY Kiaccy/TpyIie
COEIMHEHMH (MPOCThIE BEUIECTBA — METAJUIBl M HEMETAJUIbl, OKCU/IbI, OCHOBAHMSI,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH PaCKPBIBATh CMBICI MIEPUOANUECKOTO 3aKoHa /.

W. MenpeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 3JIeMeHTOB |—4 mnepuogoB Ilepuoguueckoil cucTemsl
xumudeckux anmementoB JI. M. MenneneeBa, ucmonb3ys MOHITHS «s-, p-, d-
AJIEKTPOHHBIE opouTanm, «OHEpPreTU4ECKue YPOBHW, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHMYECKUX IEMEHTOB M UX COCIMHEHHU
10 repuogaM U rpymnmam Ilepuogudyeckor cucTeMbl XUMHUYECKUX 31eMeHToB J1. U.
Menpaeneena;

c(hOPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHE
XMMHUYECKME CBOWCTBA HEOPraHWYECKHX  BEIIECTB  PAa3JIMYHBIX  KIIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMU
BEIIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IUYHBIM TPU3HAKAM (YUCITY M COCTaBYy PEArupyroIIMX BEHIECTB, TETUIOBOMY
abdexTy peaknun, M3MEHEHHIO CTETICHEW OKUCIECHUS JJIEMEHTOB, OOpPaTUMOCTH
pEaKIuy, YIacTHIO KaTalln3aTopa);

c(hOPMUPOBAHHOCTh YMEHHI COCTaBISATh YpPAaBHEHHUS! PEAKIUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMil HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUU UAYT 0 KOHILA;



c(hOPMUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIUHU, MOATBEPKIAOIINE
KaueCTBEHHbIH COCTaB pPAa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJAHBIX PacTBOpPaX HEOPTaHMUYECKHX
BEIIECTB;

chOpMHUPOBAHHOCTh YMEHUW  pacKpblBaTh CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIIECHUS JEKTPOHHOTO OanaHca
ATHUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSCHATHh 3aBUCUMOCTh CKOPOCTHA XUMHUYECKOU
peaKIuy OT pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHElIHero Bo3aerctus (npunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePHU30BaTh XUMUUYECKHE MPOTIECCHI,
JIS)KAIIUE B OCHOBE IMPOMBIIIJICHHOTO MOJYYEHHS! CEPHOM KHUCJIOThHI, aMMHAaKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIIMX HAy4YHBIX MPUHIMIAX U
AKOJOTUYECKUX MPOoOJIeMaxX XUMUYECKOTO IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIEHHUS C HCIOIb30BAHHEM
MOHSTHUSI «MAaccoBasi IOJI1 BELIECTBA B PAacCTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEaKLHUsAX, MacChl BellecTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCe UM OOBEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIHH
BEIIECTB, TEIJIOBOro 3(dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IPEBPALEHUS U COXPAHEHHUsI DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COONIIOAATH MPaBUJIa MOJIB30BAHUS XUMUYECKOU
NoCyJ0i M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TakKe MpaBuia OOpalleHHs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU TIO BBINOJIHEHUIO JaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TIJIAHUPOBATh H BBIMOJHATH XUMUYECKUN
AKCTIEPUMEHT (pa3ioKeHHE MEepOKCHUia BOJOpOAa B MPUCYTCTBUM KaTalu3aTropa,
ONpENEIEHUE CpEelbl PACTBOPOB BEIIECTB C IOMOIIBID  YHUBEPCAIBHOIO
WHIUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW pPEaKIIuH,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUMU Ha cyib(dar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay IO
teMam «Metamel» U «HeMeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MpU OOpallleHUH ¢ BELIECTBAMU U J1a00pPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTABISATh PE3YNbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucH
yYpaBHEHUN COOTBETCTBYIOLIMX pEaKIHU U (HOPMYIUPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO

uH(pOpMAIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (CpeICTBa MaccOBOM
KOMMYHUKaIu, THTepHET U ApyTrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  TMpaBWiIa  AKOJOTHYECKU
1e1eco00pa3Horo TMOBEACHUS B OBITY M TPYJOBOW JAEATEIBHOCTH B LEJAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAIOLIEW NPUPOJHOM Cpepl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA KUBbIE OPTraHU3MbI OIPEACIEHHBIX BELIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpumepax CcrnocoObl YMEHBLICHUS U
IIPEAOTBPALICHUS UX BPETHOI'O BO3AEHCTBUS HA OPTaHU3M YEJI0BEKA;

I O6y‘-IaIOIHI/IXC$I C OI'paHMYCHHBIMH BO3MOKHOCTSAMH 3JI0POBbSA: YMCHHUC
IMPUMCHATh 3HAHUIA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAaX II0O3HAHHMA BCIICCTB U
XHUMHYECKUX HBHCHHﬁ;

JUISL  CHENbIX M CHa0OBHIASIIMX OOYy4YaloIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpains mis 3amucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No HanmMmenoBanu | KoingecTBo 4acos DJIeKTPOHHbIE CHHCOK HTOTOBLIX Cnoco0 oneHkKH
—| e pa3iesnoB u (mudposbie) IVIAHUPYEMBIX HUTOrOBBIX
n/ Bcer | KoHTpoJbH IIpakTnyeck
TeM o0pa3oBaTe/bHbIC pe3yJIbTaToB ¢ IIAHMPYeMBbIX
n 0 ble padoThI ue padoTsbl
NPOrpamMMbl pecypchl YKa3aHUEM 3TAaIoB UX pe3yabTaToB
¢dopmupoBanus
Pa3nes 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMUH
c(hOpMHPOBAaHHOCTD peuieHue
MIpEICTaBICHUI | yueOHBIX U
XUMUYECKON
. MIPaKTHUKO-
COCTaBJISIOIIICH
€CTECTBEHHO-HAyYHOU OpPHEHTHPOBAHH
KapTUHBI MHpa, poJii| BIX 3a]a4;

XWMHUHU B TIO3HAHUH SIBIICHUH

- YCTHBIN OMPOC;
MIPHUPO/IbI, B (hOPMUPOBAHUH

[Tpenmer MBIIUIEHUS U K -peleHne
YABTYPBI
OpraHUYeCKOn JIMYHOCTH, ed| yueOHBIX U
XUMHH (HDYHKIIMOHATBHON MIPAKTUKO-
Teopust bubmmoreka LIOK I'PaMOTHOCTH, OPUEHTHPOBAHH
1.1 3 https://myschool.edu.r | HeoOxoaUMOi#t UTs perieHust | BIX 3a7a4;
CTPOCHHA u/ IMPaKTUYCCKUX 3aaa4 Hu
OpTraHUYECKHUX — 9KOJIOTHIECKH

000CHOBAHHOI'O OTHOIIIEHUS

COeMMHEHUN A.
K CBOCMY 30pPOBbLIO U

M. Bytneposa TPUPOIHOM Cpeie;

BJIaZICHUE CUCTEMOM
XUMHYECKUX 3HaHWH,
KOTOpas BKITIOUYACT:
OCHOBOIIOJIAraIOIINe

TIOHSATHUS (xuMuYeckuii
JJIEMEHT, aTom,
JJICKTPOHHAS 00010uKa

aToMa, MOJICKYJIA,




BAJICHTHOCT®,
AIEKTPOOTPULIATEILHOCTD,

XUMHYECKast CBSI3b,
CTPYKTYypHAs dhopmyna
(pa3BépHyTas "
COKpaI¢HHas), MOJTb,
MOJISIpHast macca,
MOJIIpHBIN 00BEM,
YIIIePOAHbIH CKeJIeT,
(GyHKIMOHANBHAS —TpyIa,
panukan, HU30MepHs,
W30Mepbl, TOMOJIOTHYECKHUI
psn, TOMOJIOTH,
YTJIEBOZOPOJIBI, KHCIOPOA U
a30TcoaepKalne
COCTMHEHMUS, MOHOMeEp,
HOJIIMED, CTPYKTypHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIC

COEIMHEHMS); TEOpUH U
3aKOHBI (TCOPHUS CTPOCHUS
OpPraHMYECKUX BEIIECTB A.
M. BbytnepoBa, 3akoH

COXPaHEHUS MacChl
BEIIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN SA3BIK
XHUMUU;
MHPOBO33PECHUICCKUC
3HAHUS, JICXKAIUE B OCHOBE
TTOHUMAaHUS IPUIUHHOCTH H
CHCTEMHOCTH XMMHYECKHX
SIBIICHUH, (DaKTONOTHUYECKUE
CBEJICHUS O CBOMCTBAX,
coCTaBe, MOJYYCHUU H
0e301acHOM
HCIOJIB30BaHUN




BO)KHEHIIINX OPTaHNYECKUX
BelleCTB B  ObITYy |
MIPaKTHYECKOHN
TeATeIIbHOCTH YEI0BEKa;
c(hOpMUPOBAHHOCTH
yYMEHHI BBISIBIISATD
XapaKTepHbIE HpU3HAKN
HOHSTHUH, YCTaHABIMBATh NX
B3aMMOCBSI3b, HCIIOB30BATh
COOTBETCTBYIOIIHE TIOHATHS
Opd ONHCAaHUM  COCTaBa,
CTPOCHUSI U MPEBPAIICHHUHA
OpPTaHMYECKUX COCINHEHUH;
c(hOpMHUPOBAHHOCTH
yMeHu UCIIOJIb30BaTh
XUMHYECKYI0 ~ CHMBOIIUKY
ISt COCTaBJICHUS
MOJIEKYJISIPHBIX "
CTPYKTYPHBIX
(pa3BEépHyTOIid,

COKPAIIEHHOH ) dbopmyn
OpPTaHMYECKUX BEIIECTB U
YpaBHEHHH  XUMHYECKHX
peakumid,  W3rOTaBIWBAaTh

MOJIENTH MOJIEKYJT
OPTraHWYECKHX BEIIECTB JUIs
WUTIOCTPAIUA ux
XHUMHYECKOTO "
MPOCTPAHCTBEHHOT'O
CTPOCHHUSI,;
c(hOpMUPOBAHHOCTH
yMEHHI yCTaHABJINBATh
PUHAIICKHOCTh

M3Y4YEHHBIX OPraHUYECKUX
BEIIECTB I10 UX COCTaBY U
CTPOCHHIO K
ONpEeIEIEHHOMY




KJIACCY/TPYIIIE COeIUHCHUIM
(YrieBogoposl, KUCIOPO.
u a30TcoaepIKaIne
COCTMHEHMUS,
BBICOKOMOJICKYJISIPHBIC
COCTMHCHWSI), JaBaTh UM
Ha3BaHUs 110
CHCTEeMaTHYECKOU
Homenknarype (IUPAC), a

TaK¥Ke MPUBOIUTH
TPUBHAIbHBIC Ha3BaHUI
OTJCIBHBIX OPTaHUYCCKUX
BEILIECTB(3TUJIEH,

MIPOITHIICH, alleTHIIEH,
STUJICHTJIUKOJIb, TJIUIICPHH,
¢enom, (hopManberu,

areTabACTU/I, MypaBbUHAS
KHUCJIOTA,YKCYCHas
KHUCJI0Ta,0JIEHHOBAs
KHUCJIOTa,CTEapUHOBAS
KHUCJI0Ta,lJTI0K034,
(bpykKTO3a, Kpaxmail,
LIEJUTION03a, TIUIIH);
c(hOpMUPOBAHHOCTH YMEHUS
OTIPEETIATH BUIBI
XUMHUYECKOH CBSI3H B
OpTraHUIECKUX
COCIUHCHHSX (OMHAPHBIC
U KpaTHbIE);
c(hOpMUPOBAHHOCTH YMEHUS
MIPUMEHSTH TIOJIOKEHUS
TEOPHH CTPOCHHUS
OpPTraHUYEeCKUX BEIECTB A.
M. bytneposa JUTSE
OOBSICHCHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HX
COCTaBa M CTPOCHMSI; 3aKOH




COXpaHeHUsI Macchl
BEIIIECTB;
c(hOpMUPOBAHHOCTH
YMCHHIHA co0Ir01aTh
MpaBuiia MOJIb30BaHUS
XUMHUUYECKON Tmocyaol u
J1a00paTOPHEIM
obopymoBaHUEM, a TAKKE
mpaBuia  oOpamieHusT ¢

BEIIECTBaMU

COOTBETCTBUH C
HHCTPYKLUAMHA o
BBIIOJHEHUIO

1a00paTOPHBIX XUMUYECKHX
OIIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUI [JIaHUPOBATh W
BBITIOJHATh  XUMHYECKUN
9KCHEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIICCTB IPU
HarpeBaHUM,  MOJNyYEHHUE
STHJICHA ¥ U3YyUYCHHE €TO
CBOMCTB, KadeCTBCHHEIC
peakiu OPraHU4ECKUX
BEIIIECTB, JICHATYypaIus
OCJIKOB TIPH HArpeBaHUH,
LBETHBIC PEAKLIUU OCIIKOB)
B COOTBETCTBHHU c
TpaBUIIAMH TEXHUKH
0e30MacHOCTH npu
oOpallleH!H ¢ BEleCTBaMu
u J1a00paTOPHEIM
obopynoBaHUEM,
MPECTABIATh PE3yIbTATHI
XHUMHUYECKOTO
SKCIEpUMEHTa B opMe




Uroro no pazneny

Pa3gen 2. Yriaesoao

3aMucu ypaBHEHUI
COOTBETCTBYIOUINX PEaKIUN
1 (HOopMyIHPOBATH BHIBOJBI
Ha OCHOBE 3THUX

poabI

PE3yIbTatoB,
c(hOpMHUPOBAHHOCTH

YMEHUI KPUTUUECKU
aHAJIM3UPOBATH
XUMUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpENCTBa
MaccoBOW MH(POPMAIIHH,
HHTepHET U IpyTHX);
c(hOpMHUPOBAHHOCTH

yYMEHHU cOOII0aaTh
MpaBUIIa IKOJIOTUICCKH
1IeIeco00pa3HoOro
MOBE/ICHUS B OBITY U
TPYJOBOH NEATEIHHOCTH B
LEJSIX COXPaHEHUS CBOETO
3IIOPOBBS ¥ OKPYXKArOIICH
MPUPOJTHON Cpebl,
0CO3HABaTh OITaCHOCTh
BO3JICHCTBHS HA  YKUBBIC
OpTaHu3Mbl ONpeIeIEHHBIX
OpPraHUYECKUX BEIIECTB,

MoHUMas CMBICI
nokazatens [1/IK, noscHsaTs
Ha TIPUMEPAxX CIIOCOOBI
YMEHBLICHUSU
MPEAOTBPAIICHUS 170
BpEIHOTO BO3ACHCTBUS Ha
OpraHU3M YEJIOBEKa;




2.1
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BJIaJICHUE CUCTEMOM
XUMHUYECKHUX 3HAHMMH,
KOTOpasi BKIIIOYAET:
OCHOBOIIOJIararome
MOHATUSA (XUMUYECKUM
3JIEMEHT, aToM,
AJIEKTPOHHAS 000JI0UKa
aToMa, MOJIeKYyIa,
BaJICHTHOCT,
3IEKTPOOTPHULIATEIHHOC
Th, XUMHYECKasl CBS3b,
CTPYKTypHas popmyna
(pa3zBépHyTas u
COKpaIni¢HHas ), MOJb,
MOJIIpHas Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJHBIN CKEJNET,
byHKIMOHATBHAS
rpymma, paaukai,
M30MEepHsl, U30MEPHI,
TOMOJIOTUYECKUU P,
TOMOJIOTH,
YTIEBOIOPOIbI,
KHCIIOPOJ U
azoTcojepKalne
COEIMHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHHS ); TECOPUHU U

pelieHune
Y4eOHBIX U
MPAaKTHKO-
OpPHECHTUPOBAHH
BIX 33/1a4;

- YCTHBIU OIpPOC;
-pelieHue
Y4EeOHBIX 1
MPaKTUKO-
OpUEHTUPOBAHH
bIX 33/a4;




3aKOHBI (Teopus
CTPOEHHUS OPTAHUYECKUX
BelecTs A. M.
byrneposa, 3akoH
COXpaHEHHUs MaCChI
BEIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK
XUMUU;
c(hOpMUPOBAHHOCTH
YMEHUU BBISBIIATD
XapaKTepHbIC MPU3HAKU
MMOHSITHM,
YCTaHaBIMBATh UX
B3aUMOCBSI3b,
HCII0JIb30BaTh
COOTBETCTBYIOIIHE
MOHSATHUSA MPU ONMIMUCAHUU
COCTaBa, CTPOEHUS U
MpEBpALICHU I
OpraHUYECKHUX
COCIMHECHU;
c(hOpMHUPOBAHHOCTH
YMEHMU UCIIOJIb30BaTh
XUMHUYECKYIO
CUMBOJIMKY JJIs1
COCTABJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX

(pa3zBépHyTOH,




COKpamIEHHON) popmMym
OpraHUYEeCKUX BELIECTB
U YpPaBHCHUH
XUMHYECKUX PEaAKIUH,
W3TOTaBIIMBATH MOJICTH
MOJIEKYJT OpraHU4eCKUX
BELIECTB JIJIs
WJUTIOCTPAIH UX
XUMHUYECKOTO 1
MIPOCTPAHCTBEHHOTO
CTPOCHHS;
c(hOpMHUPOBAHHOCTH
YMEHHI yCTaHABJIUBATh
MIPUHAIICKHOCTD
M3Y4YECHHBIX
OpraHUYEeCKUX BELIECTB
10 UX COCTaBy U
CTPOCHHIO K
ONPEACIEHHOMY
KJIaccy/Tpytre
COETUHEHUN
(yrneBomopo/sl,
KHCIIOPOJ U
a30Tco/epKaIlIne
COCIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE
COC/IMHEHMUS ), 1aBaATh
UM Ha3BaHUS 1O
CUCTEMaTUYECKON
HOMEHKJIAType




(IUPAC), a Takxe
MIPUBOIUTH
TPUBUATBHBIC HA3BAHUS
OTJIETbHBIX
OpPraHUYECKUX BEIIECTB
(3THIICH, TIPOTIHIICH,
alleTUJIEH,
STUJICHIJIUKOJIb,
TJIMIepUH, (HEeHO,
dbopManbaeruu,
areTanbaerusI,
MypaBbHHAs KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJIEMHOBAsI KUCIIOTA,
CTeapuHOBas KUCIIOTA,
TII0K032a, PpyKTO3a,
Kpaxmall, [eJlII03a,
TJTUITUH);
c(hOpMUPOBAHHOCTH
YMEHHUSI ONPENIENTh
BUJBI XUMHUYECKOU
CBSI3HM B OPraHUYECKHX
COCTUHEHUSIX
(oauHapHBIC U
KpaTHBIE);
c(hOpMUPOBAHHOCTH
YMEHHUSI IPUMEHSTh
MOJIOXKEHUS TEOPUU
CTPOCHHS OPTaHUYECKUX
BelecTs A. M.




byrneposa s
00BSICHEHHS
3aBHCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa

U CTPOCHUS;, 3aKOH
COXpaHEHHUs MacChl
BEIIIECTB;
c(hOpMHUPOBAHHOCTH
YMEHUI
XapaKTepu30BaTh
COCTaB, CTPOCHHUE,
¢buznveckue u
XUMUYECKHUE CBOUCTBA
THITUYHBIX
MpEeCTaBUTENEN
Pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIICCTB
(MeTaH, 3TaH, TUJICH,
MIPOTIMJICH, alleTUJIEH,
OyraaueH-1,3,
MeTunoyTaauen-1,3,
OCH30J1, METAHOII,
3TaHOJI, TUJICHTJIUKOIb,
TJIAIepUH, (hEeHOT,
areTanbJICT U/,
MypaBbUHAS U YKCYCHas
KHUCJIOTBI, TJIFOKO3a,
Kpaxmall, [eJlTI03a,
aMUHOYKCYCHast
KHUCJIOTA),




WJLTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b
MEXTy HUMH
YpaBHCHUSIMU
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUi C
HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHUYECKHU
aHAIIM3UPOBATH
XUMUYECKYIO
uH(pOpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX
HMCTOYHHUKOB (CpelicTBa
MaccoBoi nH(poOpMaIuy,
WHuTepHeT u 1pyrux);
c(hOpMHUPOBAHHOCTH
YMEHHH cOOII01aTh
MpaBHJIa HKOJIOTUYECKU
1esecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH

B LIEJISIX COXPAHEHUS
CBOETO 3/I0POBbS U
OKpY’KaroIleu
MIPUPOIAHOMN CPENBL,
OCO3HABaTh OIMACHOCTh
BO3/EHCTBUS HA )KUBBIE
OpraHu3Mbl




ONpeAECIEHHBIX
OpPTaHHYECKUX BEIIECTB,
MOHUMAsI CMBICIT
nokazareins [TIK,
MOSICHATH Ha NMpUMepax
CIoCOObI YMEHBIIICHHS
U TIPEIOTBPAICHUS UX
BpPETHOTO BO3/ICUCTBUS
Ha OpraHW3M YeJIOBEKa,

2.2
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c(hOpMUPOBAHHOCTH
YMEHHI UCIOJIb30BATh
XUMHUYECKYIO
CUMBOIIUKY JIJIst
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
coKpaIéHHon) Gpopmyn
OpraHUYECKUX BEIECTB
U YPaBHEHUM
XAMHYECKUX PEAKIUH,
U3TOTABIMBATH MOJICITH
MOJIEKYJI OpraHUYECKHUX
BEIIECTB IS
WJUTIOCTPAIK UX
XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO
CTPOCHHUS;
c(hOpMUPOBAHHOCTh

IIpakTnueckas
paborta
pelieHue
y4eOHBIX U
MIPaKTHUKO-
OPHUEHTHPOBAHH
BIX 337a4;

- YCTHBIN OIpOC;
-peuieHue
y4eOHBIX U
MPaKTUKO-
OPUEHTUPOBAHH
bIX 337a4;




YMEHHH yCTaHABJIUBATh
MIPUHAIIC)KHOCTD
W3YYCHHBIX
OpPraHUYECKUX BEIICCTB
10 UX COCTaBY U
CTPOCHHUIO K
OIPENICIIEHHOMY
KJIaccy/Tpyrie
COETUHEHUN
(yrneBonoposl,
KHCIIOPOJI U
a30Tco/iepKaIlIne
COCTMHCHMUS,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS ), 1aBaTh
MM Ha3BaHUS 110
CHCTEMaTHUYECKOI
HOMEHKJIAType
(IUPAC), a Takxe
MIPUBOUTH
TPUBHAIIbHBIC HA3BaHUS
OTJICTbHBIX
OpPraHUYECKUX BEIICCTB
(3THIIEH, TIPOTIMIIEH,
aIeTUJICH,
STUJICHTJIUKOJIb,
TJIMIepUH, (HEeHO,
dhopmabierus,
aleTalbICTH/I,
MypaBbHHAs KHCIIOTA,




YKCYCHasl KUCIIOTa,
OJIEMHOBAsI KUCJIOTA,
CTeapuHOBAs KUCIIOTA,
TIII0K03a, PPYKTO3a,
Kpaxmall, [IeJIII0103a,
TJIMIIVH),
c(hOpMUPOBAHHOCTH
YMEHHUSI ONPENIENTh
BUJBI XUMHUYECKOU
CBSI3HM B OPraHUYECKHX
COCTUHEHUSIX
(onuHapHbIE U
KpaTHbIE);
c(hOpMUPOBAHHOCTH
YMEHHUSI IPUMEHSITh
MOJIOXKEHUS TEOPUU
CTPOCHHS OPTaHUYECKUX
BelecTs A. M.
byrneposa ms
00BsICHEHUS
3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa

Y CTPOCHHS;, 3aKOH
COXpaHEHHS MacChl
BEIIIECTB;
c(hOpMHUPOBAHHOCTH
YMEHUH
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
¢busnveckue u




XMMHYECKHE CBOMCTBA
TUTTAYHBIX
MpeICTaBUTENEN
Pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STUJIECH,
MPOIUJIEH, alleTHIIEH,
OyraaueH-1,3,
MeTunoyTaauen-1,3,
OCH30J1, METAHOII,
3TaHOJ, STUJICHIJIMKOIIb,
TIULEepUH, (heHo,
areTanbpaeTusI,
MypaBbHUHAs U YKCYCHas
KHCIIOTHI, TJII0K03a,
Kpaxmall, [IeJIII0103a,
aMUHOYKCYCHasI
KHCJIOTA),
WJLTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b
MEX1y HUMH
YpaBHCHUSIMU
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUN C
HCIIO0Ib30BaHUEM
CTPYKTYPHBIX (hOpMYIT;
c(hOpMUPOBAHHOCTH
YMEHHUH TPOBOIUTH
BBIYHCIICHUS 110
XUMHYECKHM




YpaBHEHHUSM (MaccCBhl,
00BEMa, KOJINIECTBA
MCXOJTHOTO BEIIECTBA
WM TIPOJTyKTa peaKkiuu
10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY
OJTHOTO M3 UCXOJIHBIX
BELIECTB WU
MPOIYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTH
YMEHUH BIIAJIETh
CUCTEeMOM 3HaHUl 00
OCHOBHBIX METOJIaX
HAy4YHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XUMHUU
MIPU U3yYEHHUH BEILECTB

U XUMUYECKUX SIBICHUI
(mabmoieHue,
U3MEpPEHHE,
AKCIEPUMEHT,
MOJICJIUPOBAHUE),
HCIOJIb30BATh
CUCTEMHBIE XUMUYECKUE
3HAHUSA JUIS IPUHATHS
peLICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYyaLHIX,
CBSI3aHHBIX C
BELIECTBAMH U UX
MPUMEHEHHEM;
c(hOpMUPOBAHHOCTH




YMEHHH cOOII01aTh
MIpaBWJIA TTOJIb30BAHUS
XUMHYECKOH MOCYA0U U
1a00paTOPHBIM
o0opynoBaHuEM, a
TaK)Xe IpaBuiia
oOparieHus ¢
BELIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSMU IO
BBITIOJTHEHUIO
1a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHHH IJIaHUPOBATH U
BBITIOJTHSATh
XUMHYECKHUMN
AKCIIEPUMEHT
(mpeBpartueHus
OpPraHUYECKUX BEIIECTB
MIpU HarpeBaHUH,
MOJIy4eHUE ITUIICHA U
W3YyYEHHUE Er0 CBOMCTB,
KaueCTBEHHBIC PEAKITUI
OpPraHUYECKUX BEIIECTB,
JeHaTypanus 0eIKoB
MIpU HarpeBaHUH,
L[BETHBIE PEaKIUu
OCIIKOB) B COOTBETCTBUH
C MpaBUJIAMH TEXHUKHU




0€30macHOCTH IpU
oOparieHuu ¢
BEIIECTBAMH U
1a00paTOPHBIM
o0opyI0oBaHUEM,
MIPEJICTaBIATh
PE3yNbTaThI
XUMHYECKOT0
JKCTIEpUMEHTA B hopMe
3allUCU YPaBHEHUM
COOTBETCTBYIOLIHX
peakuuii u
¢bopmynupoBaTh
BBIBOJIbI HA OCHOBE A3THX
pE3yNbTaTOB;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHUYECKHU
aHAIIM3UPOBATH
XUMUYECKYIO
nHpopmaruto,
MOJIy4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpencTBa
MaccoBOi nH(popMaIny,
WHuTepHeT u 1pyrux);
c(hOpMUPOBAHHOCTH
yMEHUN cOOJII0IaTh
MpaBHJIa HKOJIOTUYECKU
1eaecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH




B LIETISIX COXPaHEHUs
CBOETO 3/I0POBBS U
OKpY’Karollen
MIPUPOAHON CpENbIL,
OCO3HaBaTh ONACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpraHU3MBI
OTPEIENIEHHBIX
OpPraHWYECKUX BEIIECTB,
MOHUMAsl CMBICIT
nokazareins [TIK,
MOSICHATH Ha ITpUMeEpax
CIoCcOObI YMEHBIIICHHUS
Y IIPEIOTBPALICHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpraHU3M YEeJIOBEKa;
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c(hOopMUPOBAHHOCTH
YMEHHH BBISBIISITH
XapaKTepHbIe MPU3HAKU
MNOHSITHUN, yCTaHABIUBATD
WX B3aHMOCBSI3b,
UCII0JIb30BaTh
COOTBETCTBYIOIINE
MOHSTHUS MIPU OTUCAHUH
COCTaBa, CTPOCHHUSI U
MIPEBPAILCHHI
OpraHUYECKUX
COCIIMHECHU;

c(hOpMUPOBAHHOCTh

pelieHune
Y4eOHBIX 1
MIPAaKTHKO-
OpPHECHTUPOBAHH
BIX 33]1aY;

- YCTHBIH OIIpOC;
-pereHue
Y4eOHBIX U
MPAaKTHKO-
OpPHEHTUPOBAHH
BIX 33]1aY;




YMEHUH UCIIOJIb30BaTh
XUMHUYECKYIO
CUMBOJIMKY JJIs1
COCTAaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIéHHON) hopMy
OpPraHUYECKUX BEIIECTB
Y ypaBHEHHI
XMMHYECKUX PEaKLUi,
M3TOTaBIIMBATH MOJIETH
MOJIEKYJI OPTaHUYECKHUX
BEILIECTB IS
WJUTIOCTPAIK UX
XUMHUYECKOTO U
MPOCTPAHCTBEHHOT O
CTPOCHHS;
c(hOpMHUPOBAHHOCTH
YMEHHUH yCTaHABJIMBAThH
MIPUHAJICKHOCTh
M3Y4YECHHBIX
OpraHUYEeCKUX BELIECTB
10 UX COCTaBY U
CTPOCHHIO K
ONPEACIEHHOMY
KJIaccy/Tpytre
COEAMHEHHI
(yrneBomoposl,
KHCIIOPOJ U




a30Tco/iepKaIlIne
COCTMHCHMUS,
BBICOKOMOJICKYJISIPHEIE
COCIMHEHMS ), 1aBaATh
MM Ha3BaHUS 110
CHCTEMaTHYECKOU
HOMEHKJIaType
(IUPAC), a Taxxke
MIPUBOIUTH
TPUBUATBHBIC HA3BAHUS
OT/IENIbHBIX
OpPraHUYECKUX BEIICCTB
(3THIIEH, TIPOTIMIIEH,
aIleTHJICH,
STUJICHTJIUKOJIb,
TJIMIepUH, (HEeHO,
dbopManbaerun,
aleTalbIeT I,
MypaBbHHAs KHCIIOTA,
YKCYCHasl KUCJIOTA,
OJICMHOBAsI KHCJIOTA,
CTeapuHOBAs KUCIIOTA,
TIII0K03a, PPYKTO3a,
Kpaxmall, [eJlII03a,
TJIMITUH);
c(hOpMUPOBAHHOCTH
YMEHUS ONPEACIIATh
BUJBI XUMHUYECKOU
CBSI3U B OPTaHUYECKUX
COCJIMHCHM X




(onuHapHbIE U
KpaTHbIE);
c(hOpMUPOBAHHOCTH
YMEHUS IPUMEHATD
MOJIOXKEHUS TEOPUHU
CTPOCHHS OPTaHUYECKUX
BenlecTs A. M.
bytneposa nns
00BsICHEHUS
3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa

Y CTPOEHUS; 3aKOH
COXPaHEHUS MACCHI
BEIIIECTB;
c(hOpMHUPOBAHHOCTH
YMEHUH
XapaKTEePU30BaTh
COCTaB, CTPOCHHE,
buznveckue u
XUMHYECKHE CBOMCTBA
THIIHYHBIX
MpeCTaBUTENEH
Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STUJICH,
MIPOIUJICH, alleTHIICH,
OyramueH-1,3,
MeTmioyraaueH-1,3,
OeH3071, METAHO/I,
ATaHOJI, dTUJICHTJINKOJIb,




TIULEepuH, (HeHo,
areTanbpaerusI,
MypaBbHHAS U YKCYCHAasI
KHCJIOTHI, TJII0KO03a,
Kpaxmall, [IeJIII0103a,
aMUHOYKCYCHasI
KHCJIOTA),
WJUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b
MEXTy HUMH
YpaBHCHUSIMU
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUN C
HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;
c(hOpMUPOBAHHOCTH
YMEHUU IPOBOJIUTH
BBIYHCIICHUS TI0
XUMHYECKHM
ypaBHEHUSM (MacCHI,
00BEMa, KOJINUECTBA
MCXO/IHOTO BEIIECTBA
WM TIPOJTyKTa peaKkluu
10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX
BELIECTB WU
MPOIYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTH
YMEHUH BIIJIETh




CHCTEMOM 3HAHUK 00
OCHOBHBIX METOJAX
HAy4YHOTO TMO3HAHUS,
UCIIOJIb3YEMBIX B XUMUU
MIPY U3YICHHUH BEIIECTB

U XUMUYECKUX SIBICHUI
(mabnronenue,
U3MEepeHue,
AKCIIEPUMEHT,
MOJICIIUPOBAHNE),
UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUSA JUIS IPUHATHS
peLICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM;
c(hOpMHUPOBAHHOCTH
yMEHUN cOOJII0IaTh
MpaBUJIA MTOJI30BAHUS
XUMHYECKOM MOCYAOU U
J1a00paTOPHBIM
obopynoBaHueMm, a
TaK)ke IMpaBuiia
oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSIMU IO
BBITIOJTHEHUIO




1a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIAHUPOBATh U
BBITIOJTHSATh
XUMHUYECKUAN
AKCIIEPUMEHT
(mpeBpaieHus
OpPraHUYECKUX BEIIECTB
MIPY HarPEBaHUH,
MOJIy4eHHUE ITUIICHA U
W3yYEHHUE €r0 CBOMCTB,
KaueCTBEHHBIC PEAKITUI
OpPraHUYECKUX BEILECTB,
JeHaTypanus 0eIKoB
MIpU HarpeBaHUH,
[[BETHBIC PEAKIIUU
OCIIKOB) B COOTBETCTBUH

C IIpaBUJIaMH T€XHUKHU
0€30MacHOCTH NP
oOparieHuu ¢
BEIIECTBAMU U
1a00paTOPHBIM
o0opynoBaHUEM,
MPECTABIATh
pe3ybTaThI
XHUMHUYECKOTO
HKCIIEpUMEHTa B popme
3aIlMCU YPaBHEHUM
COOTBETCTBYIOLIUX




peakuuii u
¢bopmynupoBaTh
BBIBOJIBI HA OCHOBE 3THX
pe3yIbTaTOB;
c(hOpMUPOBAHHOCTH
YMEHUH KPUTHYECKHU
aHaAJIM3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJTy4aeMyI0 M3 pa3HbIX
HCTOYHUKOB (CpencTBa
MaccoBOi nH(poOpMaInH,
WHuTepHeT u 1pyrux);
c(hOpMUPOBAHHOCTH
yMEHUN COOJII0IaTh
MpaBHJIa HKOJIOTUYECKU
11e1eco00pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH

B IIEJISIX COXPAHEHUS
CBOETO 3/I0POBbS U
OKpYy>Karoleu
IIPUPOHOM CpEJIbI,
0CO3HaBaTh OMAaCHOCTb
BO3JICUCTBHUS HA JKUBLIE
OpraHu3Mbl
ONpeNCIIEHHBIX
OpPraHUYECKHUX BEIECTB,
MMOHUMAsI CMBICI
nokazarens [T/1K,




MOSICHATH Ha ITpUMeEpax
CIOCOOBI YMEHBIIICHHS
Y TIPEeI0TBPAICHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpraHU3M 4YEeJIOBEKA;
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c(hOpMUPOBAHHOCTH
YMEHHUS
XapaKTepUu30BaTh
UCTOYHUKU
YIJI€BOIOPOAHOTO
CeIpbs (He(TH,
MIPUPOIHBIN Ta3, yroib),
CIoCcoObI X
nepepaboTKu U
MPAKTHIECKOE
MPUMEHEHHE TTPOYKTOB
nepepadoTKH;
c(hOopMUPOBAHHOCTH
YMEHHI BIAJETh
CUCTEMOU 3HaHUH 00
OCHOBHBIX METOJIaX
HAyYHOTO MO3HAHUS,
UCIIOJIb3YEMBIX B XUMUU
IIPU U3yYEHHUH BEILECTB
U XUMUYECKUX SIBICHUN
(mabmronenue,
U3MEpEeHHe,
9KCIIEPUMEHT,
MOJICIIUPOBAHUE),

peuieHue
y4eOHBIX U
MPAaKTHKO-
OpPHEHTHPOBaHH
BIX 33/1a4;

- YCTHBIN OIpOC;
-peleHne
y4eOHBIX U
MPAKTHKO-
OpPHCHTUPOBaHH
BIX 3a71a4;




UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKHUE
3HAHUS JUTS IPUHATHS
peLIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C
BELIECTBAMH U UX
MIPUMEHEHHEM;
c(hOpMUPOBAHHOCTH
YMEHHH cOOII01aTh
MIpaBUJIA TTOJIb30BAHUS
XMMHYECKOM MOCYA0U U
1a00paTOPHBIM
o0opynoBaHuEM, a
TaK)Xe IpaBuiia
oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSMU IO
BBITIOJTHEHUIO
71a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOpMHUPOBAHHOCTH
YMEHUH IIJIAHUPOBATh U
BBITIOJTHSTh
XUMHUYECKUAN
AKCIIEPUMEHT
(mpeBpameHus
OpPraHUYECKUX BEIIECTB
MIPY HarPEBAHUH,




MOJIYYCHHUC 3THUJICHA U
H3YyYEHHUE Er0 CBOMCTB,
KaueCTBEHHBIC PEAKITUI
OpraHn4CcCKuX BCIICCTB,
JeHaTypanus 0eIKoB
MIpU HarpeBaHUH,
L[BETHBIE PEaKIuu
OCIJIKOB) B COOTBETCTBUH

C MpaBUJIAMH TEXHUKU
0€301acHOCTH MpHU
oOparnieHuu ¢
BEIIECTBAMH U
1a00paTOPHBIM
000pyZ0BaHUEM,
MIPEJICTaBIATh
pe3yNbTaThI
XUMHAYECKOTO
JKCTIEpUMEHTA B hopMe
3allMCU YPaBHEHUI
COOTBETCTBYIOIIUX
peakuuii u
¢bopmynupoBath
BBIBOJIbI HA OCHOBE A3THX
pe3yIbTaTOB;
c(hOpMUPOBAHHOCTH
YMEHUH KPUTHYECKHU
aHAIIM3UPOBATH
XUMHYECKYIO
nH(pOpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX




MCTOYHUKOB (CpeacTBa
MaccoBOW MH(poOpMalu,
WHTepHeT u apyrux);
c(hOpMUPOBAHHOCTH
yMEHUH cOOI01aTh
IpaBHJIa HKOJIOTUYECKU
11eJIeCo00Pa3HOTO
MOBEJICHUS B OBITY U
TPYAOBOM AEATETLHOCTH
B LIETISIX COXPaHEHUs
CBOETrO0 3/I0POBBS U
OKpY’KaroIlen
MIPUPOAHON Cpeibl,
OCO3HaBaTh OMACHOCTh
BO3JCHCTBUS HA KUBbBIC
OpraHU3MBI
OnpeAcNEHHbBIX
OpraHMYECKUX BEIIECTB,
MOHUMasl CMBICIT
nokazareis TTJIK,
MOSICHATH Ha IpUMepax
CIOCOOBI YMEHBIIICHHS
Y TIPEeI0TBPAICHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpraHU3M YEeJIOBEKa;

Uroro no pazneny
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MPEJCTaBICHUM O
XUMHYECKON
COCTaBJISIOLIEN
€CTECTBEHHO-HAy4YHOHI
KapTUHBI MUPA, POIU
XUMHH B IO3HAHUU
SIBJIEHUM MPUPOJIBI, B
hopMupoOBaHUHT
MBIIUICHUS U KYJIbTYPbI
JIMYHOCTH, €
(byHKIMOHATBLHON
IPaMOTHOCTH,
HEO0OXOTUMOM TSI
pelIeHUs TPaKTUIECKUX
3aJ1a4 ¥ HKOJIOTMYECKU
000CHOBAaHHOTO
OTHOILLEHUS K CBOEMY
3I0POBBIO U IIPUPOIHOMN
cpene;

BJIAJICHUE CUCTEMOM
XUMHYCCKHUX 3HAHHMH,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIAratonIne
MOHATUSA (XUMUYECKUM
3JIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0UKa
aToMa, MOJIeKYyIa,
BaJICHTHOCT,
ANEKTPOOTPHUIATENEHOC
Th, XUMHYECKasl CBA3b,

y4eOHBIX U
MPAKTHKO-
OPHCHTUPOBAHH
BIX 33/1a4;

- YCTHBIU OIpPOC;
-pelieHue
Y4EeOHBIX U
MPaKTUKO-
OpUEHTUPOBAHH
bIX 337a4;




CTPYKTypHas popmyna
(pa3zBépHyTas u
COKpaléHHas ), MOJb,
MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJHBIN CKEJNET,
(GhyHKIMOHATBHAS
rpyImnma, pajnuKan,
M30MepHsl, U30MEpHI,
TOMOJIOTUYECKUU P,
TOMOJIOTH,
YIJIIEBOIOPOBI,
KHUCJIOPOJI U
a30Tco/IepKallIne
COEIMHEHMS, MOHOMED,
MIOJIUMED, CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEUHEHMS); TEOPUU U
3aKOHBI (TEOpHsI
CTPOEHHUSI OPTaHNYECKUX
BeniecTs A. M.
byrneposa, 3akoH
COXpaHEHHUS MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK
XUMUU;
MHPOBO33PEHUECKUE
3HaHUS, JISKAIIUE B




OCHOBE ITOHMMAaHHS
MPUYUHHOCTH U
CHCTEMHOCTH
XUMHUYECKUX SBICHUH,
(dbakToIOTHYECKIE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U
0e30macHOM
HCIIOIL30BaHUU
BaXKHEHIITHUX
OpPraHUYECKUX BEIIECTB

B OBITY M IPAKTUYECKOM
ACATCIIbHOCTHU
YeNOBEKa;
c(hOpMHUPOBAHHOCTH
yMeHI/Iﬁ BBIABIIATH
XapaKTepHbIe MPU3HAKU
MMOHSITHUM,
YCTaHaBIIMBATh UX
B3alMOCBSI3b,
HCIOJIb30BaTh
COOTBETCTBYIOIIUE
IMOHATUA TPpHU OIIMCAHUN
cocTaBa, CTPOCHHUS U
MPEBPALLICHU I
OpPraHUYECKUX
COEeIMHEHNM;
c(hOpMUPOBAHHOCTH
YMEHHUH UCIOJIb30BaTh
XUMHYECKYIO




CUMBOJIUKY IS
COCTaBJICHUA
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpalIéHHON) popMyT
OpPraHUYECKUX BEIIECTB
U YpPaBHCHUH
XUMHYECKUX PEAKIUH,
M3rOTaBIIMBATH MOJIETH
MOJIEKYJ OPTaHUYECKUX
BELIECTB JIJIsI
HIUTIOCTpALlUA UX
XUMHUYECKOTO 1
MIPOCTPAHCTBEHHOT O
CTPOCHUS;
c(hOpMUPOBAHHOCTH
YMEHUH yCTaHABIUBATh
MPUHA/IIEKHOCTD
M3Y4YECHHBIX
OpraHn4CcCKuUX BCUICCTB
10 UX COCTaBy U
CTPOCHHIO K
OIPENICIIEHHOMY
KJIaccy/Tpytie
COEAMHEHHI
(YrieBo1opo/ibl,
KHCIIOPOJI U
a3zoTcojepKalne
COEIMHEHMS,




BBICOKOMOJICKYJISIPHEIE
COCIMHEHMS ), 1aBaATh
WM Ha3BaHUS 1O
CUCTEMAaTUYECKOU
HOMEHKJIAaType
(IUPAC), a Taxxke
MIPUBOJIUTH
TpUBHUAJIbHBIC HA3BAHUS
OTJIEbHBIX
OpPraHUYECKUX BEIICCTB
(3THIIEH, TIPOTIMIIEH,
aIleTHJICH,
STUJICHIJIUKOIIb,
TJIAIepUH, (HEeHO,
dbopmaibierus,
areTanbaerus,
MypaBbHHAs KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJIEMHOBAsI KUCJIOTA,
CTeapuHOBas KUCIIOTA,
TII0K032a, PpyKTO3a,
Kpaxmall, IeJlII03a,
TJTUITUH);
c(hOpMUPOBAHHOCTH
YMEHHSI ONPEIEISITh
BUJBI XUMHUYECKOU
CBSI3U B OPraHUYECKHUX
COETMHEHUSIX
(omuHapHBIC U
KpaTHBIE);




c(hOpMUPOBAHHOCTH
YMEHUS IPUMEHATD
ITOJIOXKCHUS TeOpI/II/I
CTPOEHHUS OPTAHUYECKUX
BenlecTs A. M.
bytneposa nns
00BACHEHHUS
3aBHCHMOCTH CBOICTB
BEIIECTB OT UX COCTaBa

U CTPOEHUS; 3aKOH
COXPaHEHUS MACCHI
BEIIIECTB;
c(hOpMUPOBAHHOCTH
YMEHUH
XapaKTEepPU30BaTh
COCTaB, CTPOCHHUE,
dbuzmveckue u
XHUMHYECKHE CBOMCTBa
THIIHYHBIX
MpeICTaBUTENEH
Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STUJICH,
MIPOIUJICH, alleTHIICH,
OyramaueH-1,3,
MeTminoyraaueH-1,3,
OeH3071, METAHO/I,
3TaHOJI, TUICHTJINKOIb,
TIUIEepuH, (heHo,
aleTabICTH/I,




MypaBbHHAS U YKCYCHAasI
KHCJIOTBI, TJII0K03a,
Kpaxmall, [eJII03a,
aMUHOYKCYCHasI
KHCJIOTA),
WJUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b
MEX1y HUMH
YpaBHEHUSMHU
COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLUN C
UCTOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;
c(hOpMUPOBAHHOCTH
YMEHHUH TPOBOJIUTH
BBIYHCIICHUS 110
XUMHYECKHM
YpaBHEHHUSM (Macchl,
00BEMa, KOJINIECTBA
MCXOJTHOTO BEUIECTBa
WM POJIyKTa peakuuu
10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOTHBIX
BEIIECTB WU
MPOIYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTH
YMEHUH BIAJIECTh
CUCTEMOM 3HaHUl 00
OCHOBHBIX METOAAX




Hay4HOI'O ITI03HAaHUA,
UCIIOJIB3YEMBIX B XUMUHU
IIPU U3Y4YECHUH BELIECCTB

U XUMUYECKUX SIBICHUI
(mabmroieHue,
HU3MEpeHHue,
AKCIIEPUMEHT,
MOJICIIUPOBAHNE),
HCIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUSA JUISI IPUHATHS
peLICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM;
c(hOpMHUPOBAHHOCTH
YMEHHH cOOII01aTh
MpaBuUJIa MOJIb30BAHUS
XUMHYECKOM MOCYA0U U
J1a00paTOPHBIM
o0opynoBaHuEM, a
TaK>Ke IpaBuiia
oOparieHus ¢
BELIECTBAMH B
COOTBETCTBUH C
MHCTPYKLHUSMU IO
BBITIOJTHEHUIO
n1a00paTOPHBIX
XUMHYECKHX OIBITOB;




c(hOpMUPOBAHHOCTH
YMEHUH IIJIAHUPOBATh U
BBITIOJTHSTh
XUMHYECKUMN
AKCIIEPUMEHT
(mpeBpameHus
OpPraHUYECKUX BEIIECTB
MIpU HarpeBaHUH,
MOJIy4YeHUE STUJICHA U
H3YyYEHHUE Er0 CBOMCTB,
KaueCTBEHHbBIC PEAKIIMHU
OpraHUYECKUX BEILECTB,
JeHATypanus OEIKOB
MIpU HarpeBaHUH,
L[BETHBIE PEaKIuu
OCIIKOB) B COOTBETCTBUH

C MpaBUJIAMH TEXHUKHU
0€301acHOCTH NP
oOparieHuu ¢
BEIIECTBAMH U
1a00paTOPHBIM
o0opyI0oBaHUEM,
MIPE/ICTaBIATh
pe3yNbTaThI
XUMHUYECKOTO
HKCIIEpUMEHTa B popme
3aIUCU YPaBHEHUM
COOTBETCTBYIOIIUX
peakuuii u
dhopmynupoBaTh




BBIBOJIBI HA OCHOBE ITHX
PE3yIIbTATOB;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHUYECKHU
aHaAJIM3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJIy4aeMYI0 U3 Pa3HBIX
HMCTOYHHUKOB (CpelicTBa
MaccoBO nH(pOpMaIny,
WHuTepHeT u 1pyrux);
c(hOpMUPOBAHHOCTH
YMEHHH cOOII01aTh
MpaBHJIa HKOJIOTUYECKU
1esaecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH

B IIEJISIX COXpaHEHUs
CBOETO 3/10POBbSI U
OKpYy>Karoleu
MPUPOIHOMN CPEb,
OCO3HaBaTh OMACHOCTh
BO3JICUCTBHUS HA JKUBBIE
OpraHu3Mbl
ONpeNCIIEHHBIX
OpraHUYECKUX BEILECTB,
MMOHUMAsI CMBICI
nokazarens [T/1K,
MOSICHATH HA MIpUMepax
CIIOCOOBI YMEHBIIICHUS




Y MIPEIOTBPALLECHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OPraHu3M 4YeJIOBEKA;
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c(hOopMUPOBAHHOCTH
YMEHUH BBISBIATD
XapakTepHbIC MPU3HAKU
MOHSITUHN, YCTaHABIUBATh
WX B3aHMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOILIHE
MOHSTHS IPH ONTUCAHUH
coCTaBa, CTPOCHHUSI U
MIpEBPAILCHHI
OpraHUYECKUX
COCIIMHECHU;
c(hOpMUPOBAHHOCTh
YMEHHH UCIOJIb30BaTh
XUMHYECKYIO
CUMBOJIUKY JJIs1
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
coKpaIéHHoin) Gopmyn
OpraHUYECKUX BEILECTB
Y YpaBHEHUH
XUMHYECKUX PEaAKIUH,
U3TOTaBIMBATH MOJIEIH
MOJIEKYJI OpraHUYECKHUX

[IpakTnueckas
pabora
pelieHue
y4eOHBIX U
MIPAKTUKO-
OpUEHTHUPOBAHH
BIX 33]1a4;

- YCTHBIN OMpOC;
-penieHue
y4eOHBIX U
MIPAKTUKO-
OpUEHTUPOBAHH
BIX 33]1aY;




BEIIECTB JIJIs
WJUTIOCTPAINH UX
XUMHYECKOTO U
MPOCTPAHCTBEHHOTO
CTPOCHHS;
c(hOpMUPOBAHHOCTH
YMEHHUH yCTaHABJIMBAThH
MPUHA/IIEKHOCTD
M3Y4YECHHBIX
OpPraHUYECKUX BEIICCTB
0 UX COCTaBy U
CTPOEHHUIO K
ONPEACIEHHOMY
KJIaccy/Tpytie
COETUHEHUN
(YyreBoopo/isl,
KHCIIOPOJI U
a30Tco/iepKaIlIne
COCITMHEHUS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHMS ), 1aBaTh
WM Ha3BaHUS IO
CUCTEMATUUYECKOMN
HOMEHKJIAType
(IUPAC), a Takxe
MIPUBOJIUTH
TpUBHUAJIbHBIC HA3BAHUS
OTJIEbHBIX
OpPraHUYECKUX BEIIECTB
(3THIIEH, TIPOTIMIIEH,




alleTHUIICH,
STUJICHIJIUKOJIb,
TIUIEepUH, (heHo,
dbopManbaeru,
areTaabIeru,
MypaBbHUHAs KUCIIOTA,
YKCYCHasl KUCJIOTA,
OJICMHOBAs KHCJIOTA,
CTeapuHOBAs KUCIIOTA,
TIII0K033, PPYKTO3a,
Kpaxmall, [eJII03a,
TJTUITUH);
c(hOpMHUPOBAHHOCTH
YMEHUS ONPEACIIATh
BUJBI XUMHUYECKON
CBSI3U B OPraHUYECKUX
COCIUHEHMIX
(oauHapHBIC U
KpaTHBIE);
c(hOpMUPOBAHHOCTH
YMEHUS TPUMEHSATH
MOJIOKEHUS TEOPUU
CTPOCHHS OPTaHUYECKUX
BemecTB A. M.
byrneposa s
00BACHEHHUS
3aBHCHMOCTH CBOICTB
BEIIECTB OT UX COCTaBa

" CTPOCHUSA; 3aKOH
COXpPaHCHHUS MaCChIl




BEIIIECTB;
c(hOpMHUPOBAHHOCTH
YMEHUU
XapaKTepu30BaTh
COCTaB, CTPOCHHUE,
buzmveckue u
XUMHYECKHE CBOMCTBA
THITUYHBIX
MpecTaBUTENEH
Pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, TUJICH,
MIPOIUJICH, alleTHIICH,
OyramueH-1,3,
MeTunoyTaauen-1,3,
OeH3071, METaHO/I,
ATaHOJI, TUJICHTJIUKOIb,
TIULEepUH, (heHo,
areTanbJICT U/,
MypaBbUHAS U YKCYCHas
KHCJIOTBI, TJIFOKO03a,
Kpaxmall, IeJlII03a,
aMUHOYKCYCHasI
KHCJIOTA),
WJLTIOCTPUPOBATH
TCHETHYECKYIO CBS3b
MEXy HUMH
YpaBHEHUSMH
COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKLUN C




HCIIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;
c(hOpMUPOBAHHOCTH
YMEHUU IPOBOJIUTH
BBIYHCIICHUS 110
XUMHYECKUM
ypaBHEHUSM (MacCHI,
00BEMa, KOJINUECTBA
MCXOJHOTO BELIeCTBa
WM TIPOJTyKTa peaKkluu
10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY
OJTHOTO M3 MCXOJIHBIX
BELIECTB WU
MPOTYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTH
YMEHUH BIIaJIETh
CUCTEeMOM 3HaHUl 00
OCHOBHBIX METOJIaX
HAy4YHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XUMUU
MIPY U3YYCHHUH BEIECTB

¥ XUMHUYECKUX SBJICHUN
(mabnronenue,
U3MepeHue,
AKCIIEPUMEHT,
MOJICIIUPOBAHNE),
UCTIOJIb30BATh
CUCTEMHBIC XUMHNYCCKHUC
SHaHUA OJId ITPUHATUSA




peLIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYaIIHIX,
CBSI3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM;
c(hOpMUPOBAHHOCTH
yMEHUN COOJII0IaTh
MpaBUJIa MOJIb30BAHUS
XUMHYECKON MOCYA0N 1
1a00paTOPHBIM
obopynoBaHueMm, a
Tak>Ke IpaBuiia
oOparieHus ¢
BELIECTBAMH B
COOTBETCTBHH C
MHCTPYKLHUSMU O
BBITIOJIHEHUIO
1a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHHH IJIaHUPOBATH U
BBITIOJTHSTh
XUMHYECKHUMN
AKCIEPUMEHT
(mpeBpartueHus
OpPraHUYECKUX BEIIECTB
MIpU HarpeBaHUH,
MOJIy4YeHUE STUJICHA U
W3YyYEHHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKITUI




OpPraHUYECKUX BEIIECTB,
JeHATypanus OEIKOB
MIPY HarPEBAHUH,
[[BETHBIC PEAKIIUU
OCIIKOB) B COOTBETCTBUH

C MpaBUJIAMH TEXHHUKHU
0€301acHOCTH IpU
oOparieHuu ¢
BEIIECTBAMH U
Jab0paTOPHBIM
0o0opynoBaHUEM,
MIPEJICTaBIISTh
pe3yNbTaThI
XUMHUYECKOTO
JKCTIEpUMEHTA B hopMe
3allUCU YPaBHEHUI
COOTBETCTBYIOLIHX
peakuuii u
¢bopmynupoBaTh
BBIBOJIbI HA OCHOBE A3THX
pe3yIbTaToB;
c(hOpMUPOBAHHOCTH
YMEHUH KPUTHYECKHU
aHAIIM3UPOBATH
XUMHYECKYIO
uH(pOpMaIHIO,
MOJTy4aeMYyI0 U3 pPa3HbIX
HMCTOYHHUKOB (CpelicTBa
MaccoBOi nH(pOpMaInH,
WNHuTepHeT u apyrux);




c(hOpMUPOBAHHOCTH
YMEHHI cOOITI0IaTh
MpaBujIa 3KOJIOTHYECKU
1eJIeCO000Pa3HOTO
MOBEJICHUS B OBITY U
TPYAOBOM AEATETLHOCTH
B IIETISIX COXPaHEHUS
CBOETO 3/I0POBBS U
OKpYyKaroleun
MIPUPOAHON CpENbIL,
0CO3HAaBaTh ONACHOCTH
BO3JICHCTBHUS HA KUBEIC
OpTaHU3MBI
OTPEIENIEHHBIX
OpPraHUYECKUX BEIECTB,
ITOHUMAs CMBICIT
nokazareins [TK,
MOSICHATH Ha IpUMepax
CIoCOObI YMEHBIIICHHS
Y TIPEIOTBPAICHUS UX
BpPETHOTO BO3/ICUCTBUS
Ha OpraHU3M YEeJIOBEKa;
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c(hOopMUPOBAHHOCTH
MPEJCTaBICHUN O
XUMHUYECKOM
COCTAaBJISIIONIEH
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJTH
XHMMHH B ITO3HAHUH

pelieHne
Y4eOHBIX U
MPAKTUKO-
OpPHEHTUPOBaHH
BIX 33/1a4;

- YCTHBIH OIIpOC;
-pereHue




SIBJICHUM IIPUPOJBL, B
dbopmupoBaHUU
MBIIUICHHS U KYTbTYPBI
JIMYHOCTH, €
(YHKIIMOHATEHOM
IrPaMOTHOCTH,
HEe0OXO0INMOM IS
pEelIeHUs TPaKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYECKU
000CHOBAHHOTO
OTHOIICHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOMN
cpene;

BJIAJICHUE CUCTEMOM
XUMHYCCKHUX 3HAHHMH,
KOTOpasi BKJIIOYAeT:
OCHOBOTIOJIAraloIue
MOHATUSA (XUMUYECKUM
JJIEMEHT, aToM,
AJIEKTPOHHAS 000JI0YKa
aToMa, MOJIeKYyIa,
BaJICHTHOCT,
ANEKTPOOTPHUIIATETEHOC
Th, XUMHYECKasl CBA3b,
CTPYKTypHas popmyia
(pa3BépHyTas u
COKpaIi¢HHas ), MOJb,
MOJIIpHas Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJIHBIN CKEJIET,

y4eOHBIX U
MPAKTHKO-
OPHCHTUPOBAHH
BIX 33/1a4;




byHKIMOHATIBLHAS
rpyIIa, pajukan,
M30MEepHsl, U30MEPHI,
TOMOJIOTUYECKUU P,
TOMOJIOTH,
YIJIEBOAOPO/IBI,
KHUCJIOPOJ U
a30TcoJIepKaIe
COEMHEHHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIUHEHMS); TEOPUU U
3aKOHBI (TEOpHsI
CTPOECHUS OPraHUYECKUX
BenlecTs A. M.
byrneposa, 3akoH
COXpaHEHHUS MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK
XUMHUH;
MHUPOBO33PEHUECKUE
3HaHUS, JISKAIUE B
OCHOBE IMOHUMAHHUS
MPUYUHHOCTH U
CUCTEMHOCTH
XUMHYECKHUX SBJICHUH,
(dbakToIOTHYECKE
CBEJICHUS O CBOMCTBAX,




COCTaBe, MOJYYECHUH U
0e30ImacHOM
HCITOJIb30BAHUH
BaXKHEHIITHUX
OpraHMYECKUX BEIIECTB

B OBITY U IPAaKTUYECKOMH
JeSITebHOCTH
YeNoBeKa;
c(hOpMHUPOBAHHOCTH
YMEHUU BBIABIISATH
XapaKTepHbIC TPU3HAKU
MMOHSTHUM,
YCTaHaBIIMBATh UX
B3aMMOCBSI3b,
UCIOJIb30BATh
COOTBETCTBYIOIIIE
MOHSATHSI IPU OMMCAHUU
cocTaBa, CTPOCHHUS U
MPEBPALLECHU I
OpPraHUYECKUX
COCIMHECHU;
c(hOpMUPOBAHHOCTH
YMEHHUH UCIOJb30BaTh
XUMHYECKYIO
CUMBOJIUKY JIJIS
COCTaBIICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpaIéHHON) hopMyT




OpraHn4YCCKUX BCIICCTB

Y ypaBHEHHI
XUMHYECKUX PEaAKIUH,
W3TOTaBIIMBATH MOJICTH
MOJIEKYJT OpraHU4eCKIX
BELIECTB JIJIs
WJUTIOCTPAIH UX
XUMHUYECKOTO 1
MIPOCTPAHCTBEHHOTO
CTPOCHHS;
c(hOpMHUPOBAHHOCTH
YMEHHI yCTaHABJIUBATh
MIPUHAIICKHOCTD
M3Y4YECHHBIX
OpPraHUYECKUX BEIICCTB
10 UX COCTaBy U
CTPOCHHIO K
ONpenenEHHOMY
KJIaccy/Tpytre
COETUHEHUN
(YyrneBomoposl,
KHCIIOPOJ U
a30Tco/IepKaIlIne
COCIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS ), 1aBaATh
UM Ha3BaHUS IO
CUCTEMaTUYECKON
HOMEHKJIAType
(IUPAC), a Taxxke




MIPUBOIUTH
TPUBUATBHBIC HA3BAHUS
OTJIETbHBIX
OpPraHUYECKUX BEIICCTB
(3THIICH, TIPOTIHIICH,
alleTUJIEH,
STUJICHIJIUKOJIb,
TJIMIepUH, (HEeHO,
dhopmaibierus,
areTanbpaeTusI,
MypaBbHHAs KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJIEMHOBAsI KUCJIOTA,
CTeapuHOBas KUCIIOTA,
TII0K032a, PpyKTO3a,
Kpaxmall, [IeJIII0103a,
TJTUITUH);
c(hOpMHUPOBAHHOCTH
YMEHHSI ONIPEIEISITh
BUJBI XUMHUYECKON
CBSI3U B OPraHUYECKHUX
COCTUHEHUSIX
(oauHapHBIC U
KpaTHBIE);
c(hOpMUPOBAHHOCTH
YMEHHUSI IPUMEHSITh
MOJIOXKEHUS TEOPUU
CTPOCHHS OPTaHUYECKUX
BenrecTs A. M.
byrneposa s




00BsCHEHUS
3aBUCUMOCTH CBOWCTB
BEILLIECTB OT UX COCTaBa

U CTPOEHHS; 3aKOH
COXpaHEHHUS MacChl
BEIIIECTB;
c(hOpMHUPOBAHHOCTH
YMEHUHI
XapaKTepU30BaTh
COCTaB, CTPOCHHUE,
dbuznveckue u
XUMHUYECKHUE CBOMCTBA
THITUYHBIX
MpeCTaBUTENEN
Pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STUJICH,
MPOMUIIEH, alleTUJIEH,
OyramaueH-1,3,
MeTminoyraaueH-1,3,
OeH3071, METaHO/I,
3TaHOJI, dTUJICHTJINKOJIb,
TIULEepuH, HeHo,
aleTabICTH/I,
MypaBbUHAS U YKCYCHas
KHUCJIOTBI, TJTFOKO03a,
KpaxMaJ, eJIIioJ103a,
aMUHOYKCYCHast
KHUCJIOTA),
WJUTFOCTPUPOBATH




TCHETUYECKYIO CBSI3b
MEXTy HUMH
YpaBHCHUSIMH
COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUi ¢
HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;
c(hOpMUPOBAHHOCTH
YMEHHUH TPOBOIUTH
BBIYHCIICHUS TI0
XUMHYECKHM
YpaBHEHHUSM (Macchl,
00BEMa, KOJINIECTBA
MCXOJHOTO BELIeCTBa
WM NIPOJIyKTa peakuuu
10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY
OJTHOTO M3 MCXOJIHBIX
BEIIECTB HIIN
MPOTYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTH
YMEHUH BIIaJIETh
CUCTEeMOM 3HaHUl 00
OCHOBHBIX METOJIaX
HAy4YHOTO MMO3HAHUS,
UCIOJIb3YEMBIX B XUMUU
MIPU U3yYEHHUH BEILECTB
U XUMUYECKUX SIBICHUI

(mabmroienue,
HU3MepeHue,




AKCIIEPUMEHT,
MOJICJIUPOBAHUE),
UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUSA JUIS IPUHATHS
peLIeHHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C
BELIECTBAMH U UX
MIPUMECHECHHEM;
c(hOpMHUPOBAHHOCTH
YMEHHH cOOII01aTh
MIpaBUJIA TTOJIb30BAHUS
XUMHYECKON MOCYA0N 1
Jab0paTOPHBIM
o0opynoBaHuEM, a
Tak>Ke IpaBuiia
oOparieHus ¢
BEIICCTBAMH B
COOTBETCTBHH C
MHCTPYKLHUSMU O
BBITIOJTHEHUIO
1a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHHH IJIaHUPOBATH U
BBITIOJTHSATh
XUMHYECKUMN
AKCIIEPUMEHT
(mpeBpartueHus




OpPraHUYECKUX BEIICCTB
MIPY HarPEBAHUH,
MOJIy4eHUE ITUIICHA U
H3yYEHHUE Er0 CBOMCTB,
KaueCTBEHHbIE PEAKIIUI
OpPraHUYECKUX BEILECTB,
JeHaTypanus 0eIKoB
MIpU HarpeBaHUH,
L[BETHBIE PEaKIUu
OCIIKOB) B COOTBETCTBHUH

C MpaBUJIAMH TEXHUKHU
0€30macHOCTH IpU
oOparieHuu ¢
BELIECTBAMU U
1a00paTOPHBIM
o0opyI0oBaHUEM,
MPECTABIATh
pe3ybTaThI
XUMHYECKOT0
HKCIEpPUMEHTa B popme
3alMCH YpaBHEHUU
COOTBETCTBYIOLIHX
peakuuii u
dhopmynupoBaTh
BBIBOJIBI HA OCHOBE 3THX
PE3yNIbTaTOB;
c(hOpMHUPOBAHHOCTH
YMEHUN KPUTUYECKHU
aHaAJIM3UPOBATh
XUMUYECKYIO




uH(pOpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HBIX
HCTOYHUKOB (CcpencTBa
MaccoBO nH(pOpMaIHH,
WNHuTepHeT u apyrux);
c(hOpMUPOBAHHOCTH
yMEHUN COOJII0IaTh
MpaBHJIa HKOJIOTUYECKU
1esecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH
B I[EJISIX COXPAHCHUS
CBOETO 3/I0POBbS U
OKpYy>Karoleu
MPUPOIHOMN CPEbI,
OCO3HaBaTh OMACHOCTh
BO3/EHCTBUS HA )KUBBIE
OpTraHU3MBI
ONpEACIIEHHBIX
OpPraHUYECKUX BEILECTB,
MTOHUMasl CMBICIT
nokazarens [T/1K,
MOSICHATH Ha IPUMEpax
CHOCOOBI YMEHBIIICHUS
Y TIPEOTBPAIICHUS UX
BpPEIHOTO BO3/ICUCTBUS
Ha OpPTraHH3M YeJIOBEKa;

Hroro no pazneny
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c(hOpMUPOBAHHOCTH
MPEJCTABICHUM O
XAMUYECKOU
COCTaBJIIOLIEN
€CTECTBEHHO-HAYYHOI
KapTUHBI MUPA, POIU
XUMHH B IO3HAHUU
SIBJICHUI MPUPOJIBI, B
hopMupOBaHUHT
MBIIUICHHS U KYTbTYPBI
JIMYHOCTH, €
(byHKIMOHATHLHON
TPaMOTHOCTH,
HEe0OXO0INMOM IS
pelIeHUs TPaKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYECKU
000CHOBaHHOTO
OTHOILLEHUS K CBOEMY
3I0POBBIO U IIPUPOIHOMN
cpene;

BJIAJICHUE CUCTEMOM
XUMHUYECKHUX 3HAHMMH,
KOTOpasi BKIIIOYAET:
OCHOBOIIOJIaratoInue
MOHATUSA (XUMUYECKUM
AJIEMEHT, aToM,
AJIEKTPOHHAS 000JI0UKa
aToMa, MOJIeKYyIa,
BaJICHTHOCT,
3IEKTPOOTPHULIATEIHHOC

perieHune
Y4EeOHBIX 1
MIPAaKTHKO-
OpPHECHTUPOBAHH
BIX 33/1a4;

- YCTHBIU OIpPOC;
-pelieHue
Y4EeOHBIX 1
MPaKTUKO-
OpUEHTUPOBAHH
bIX 33/a4;




Tb, XUMUYECKas CBS3b,
CTpYKTypHasi popmynna
(pa3zBépHyTas u
COKpaléHHas ), MOJb,
MOJIIpHas Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJHBIN CKEJET,
(GhyHKIMOHATBHAS
rpymnmna, paaukai,
M30MEepHsl, U30MEPHI,
TOMOJIOTUYECKUU P,
TOMOJIOTH,
YTJIEBOJIOPOIBL,
KHCIIOPOJ U
azoTcojepKalne
COEIMHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHHS ); TEOPUHU U
3aKOHBI (TEOpHsI
CTPOEHHUS OPTAHUYECKUX
BelecTs A. M.
byrneposa, 3akoH
COXpaHEHHUs MacChl
BEIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK
XUMHH;
MHUPOBO33PEHUECKUE




3HAHHA, JICKAIIHE B
OCHOBE ITOHMMAaHHUS
MPUYUHHOCTH U
CHCTEMHOCTH
XAMUYECKHUX SIBJICHUH,
(dbakToIOTHYECKNE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U
0e30macHOM
HCIIOJIb30BAHUU
BaXXHEHIITUX
OpPraHUYECKUX BEIICCTB

B OBITY M IPAKTUIECKOM
ACATCIIbHOCTHU
YeNoBeKa;
c(hOpMUPOBAHHOCTH
yMeHI/Iﬁ BBIABIIATH
XapaKTepHbIe MPU3HAKU
MMOHSTHUM,
YCTaHaBIIMBATh UX
B3alMOCBSI3b,
UCIOJIb30BaTh
COOTBETCTBYIOIIUE
IMOHATHUA IPpHU OIIMCAHHUN
cocTaBa, CTPOCHHUS U
MPEBPALLICHU I
OpPraHUYECKUX
COEeIMHEHNM];
c(hOpMUPOBAHHOCTH
YMEHHUH UCIOIb30BaTh




XUMHAYECKYIO
CUMBOJIUKY IS
COCTaBJICHUA
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpalIéHHON) popMy
OpPraHUYECKUX BEIIECTB
U YpPaBHCHUH
XUMHYECKUX PEaAKIUH,
M3TOTaBIIMBATH MOJIETH
MOJIEKYJ OPTaHUYECKUX
BELIECTB JIJIs
HIUTIOCTpAlUA UX
XUMHUYECKOTO 1
MPOCTPAHCTBEHHOT O
CTPOCHHS;
c(hOpMHUPOBAHHOCTH
YMEHUH yCTaHABIUBATh
MIPUHA/IIEKHOCTD
M3Y4YECHHBIX
OpraHn4YCCKuUX BCIICCTB
10 UX COCTaBy U
CTPOCHHIO K
OIPENICIIEHHOMY
KJIaccy/Tpytre
COEIMHEHHI
(YrJieBo1opo/isl,
KHCIIOPOJ U
azoTcojepKaline




COCIUHCHHS,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS ), 1aBaATh
HM Ha3BaHUS 10
CHCTEMaTHYECKOU
HOMEHKJIaType
(IUPAC), a Taxxke
MIPUBOJUTH
TPUBHAIIbHBIC HA3BaHUS
OT/IENIbHBIX
OpPraHUYECKUX BEIIECTB
(3THIIEH, TIPOTIMIIEH,
alleTHUIICH,
STUJICHTJIUKOJIb,
TJIAIepUH, (hEeHOT,
dhopmanbierus,
aleTalbIeT I,
MypaBbHHAs KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJICMHOBAsI KHCJIOTA,
CTeapuHOBAs KUCIIOTA,
TIII0K033, PPYKTO3a,
Kpaxmall, IeJlII03a,
TJIMITUH);
c(hOpMUPOBAHHOCTH
YMEHUS ONPEACIIATh
BUJBI XUMHUYECKOU
CBSI3U B OPTaHUYECKUX
COCOUHCHHIX
(oauHapHBIC U




KpaTHBIE);
c(hOpMHUPOBAHHOCTH
YMEHHSI IPUMEHSITh
MOJIOKECHUS TEOPUU
CTPOCHHUS OPTAaHHUYECKUX
BenrecTs A. M.
bytneposa nns
00BACHEHHUS
3aBHCHMOCTH CBOICTB
BCIIECTB OT UX COCTaBa

Y CTPOEHUS; 3aKOH
COXPAaHEHHUS MACCHI
BCILICCTB;
c(hOpMHUPOBAHHOCTH
YMEHUU
XapaKTEepPU30BaTh
COCTaB, CTPOCHHE,
¢buznyeckue u
XUMHYECKHE CBOMCTBA
THIIHYHBIX
MpeICTaBUTENEH
Pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STUJIECH,
MIPOIUJICH, al[eTHIICH,
OyramaueH-1,3,
MeTuinoyraaueH-1,3,
OCH30J1, METAHOII,
3TaHOJI, dTUJICHTJINKOJIb,
TIULEepUH, (heHo,




areTanbpaerusI,
MypaBbHHAS U YKCYCHAasI
KHCIIOTHI, TJTFOKO03a,
Kpaxmall, [eJlII03a,
aMUHOYKCYCHasI
KHCJIOTA),
WJUTIOCTPUPOBATH
TE€HETUYECKYIO CBS3b
MEX1y HUMH
YpaBHCHUSIMU
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUN C
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;
c(hOpMUPOBAHHOCTH
YMEHHUS
XapaKTepUu30BaTh
HUCTOYHUKH
YIII€BOAOPOAHOTO
CeIpbs (He(DTH,
MIPUPOJIHBIN Ta3, Yyrojb),
CIIOCOOBI X
nepepadoTKu U
MIPAKTUIECKOE
MPUMEHEHHE MTPOYKTOB
nepepaboTKH;
c(hOpMUPOBAHHOCTH
YMEHHUH TPOBOIUTH
BBIYHCIICHUS 110
XUMHYECKHM




YpaBHEHHUSM (MaccCBhl,
00BEMa, KOJINIECTBA
MCXOJTHOTO BEIIECTBA
WM TIPOJTyKTa peaKkiuu
10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY
OJTHOTO M3 UCXOJIHBIX
BELIECTB WU
MPOIYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTH
YMEHUH BIIAJIETh
CUCTEeMOM 3HaHUl 00
OCHOBHBIX METOJIaX
HAy4YHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XUMHUU
MIPU U3yYEHHUH BEILECTB

U XUMUYECKUX SIBICHUI
(mabmoieHue,
U3MEpPEHHE,
AKCIEPUMEHT,
MOJICJIUPOBAHUE),
HCIOJIb30BATh
CUCTEMHBIE XUMUYECKUE
3HAHUSA JUIS IPUHATHS
peLICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYyaLHIX,
CBSI3aHHBIX C
BELIECTBAMH U UX
MPUMEHEHHEM;
c(hOpMUPOBAHHOCTH




YMEHHH cOOII01aTh
MIpaBWJIA TTOJIb30BAHUS
XUMHYECKOH MOCYA0U U
1a00paTOPHBIM
o0opynoBaHuEM, a
TaK)Xe IpaBuiia
oOparieHus ¢
BELIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSMU IO
BBITIOJTHEHUIO
1a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHHH IJIaHUPOBATH U
BBITIOJTHSATh
XUMHYECKHUMN
AKCIIEPUMEHT
(mpeBpartueHus
OpPraHUYECKUX BEIIECTB
MIpU HarpeBaHUH,
MOJIy4eHUE ITUIICHA U
W3YyYEHHUE Er0 CBOMCTB,
KaueCTBEHHBIC PEAKITUI
OpPraHUYECKUX BEIIECTB,
JeHaTypanus 0eIKoB
MIpU HarpeBaHUH,
L[BETHBIE PEaKIUu
OCIIKOB) B COOTBETCTBUH
C MpaBUJIAMH TEXHUKHU




0€30macHOCTH IpU
oOparieHuu ¢
BEIIECTBAMH U
1a00paTOPHBIM
o0opyI0oBaHUEM,
MIPEJICTaBIATh
PE3yNbTaThI
XUMHYECKOT0
JKCTIEpUMEHTA B hopMe
3allUCU YPaBHEHUM
COOTBETCTBYIOLIHX
peakuuii u
¢bopmynupoBaTh
BBIBOJIbI HA OCHOBE A3THX
pE3yNbTaTOB;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHUYECKHU
aHAIIM3UPOBATH
XUMUYECKYIO
nHpopmaruto,
MOJIy4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpencTBa
MaccoBOi nH(popMaIny,
WHuTepHeT u 1pyrux);
c(hOpMUPOBAHHOCTH
yMEHUN cOOJII0IaTh
MpaBHJIa HKOJIOTUYECKU
1eaecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH




B LIETISIX COXPaHEHUs
CBOETO 3/I0POBBS U
OKpY’Karollen
MIPUPOAHON CpENbIL,
OCO3HaBaTh ONACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpraHU3MBI
OTPEIENIEHHBIX
OpPraHWYECKUX BEIIECTB,
MOHUMAsl CMBICIT
nokazatesns [TJIK,
MOSICHATH Ha ITpUMeEpax
CIoCcOObI YMEHBIIICHHUS
Y IIPEIOTBPALICHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpraHU3M YEeJIOBEKa;

Hroro no pasneny 3

Pa3zgea S. BoicokomoJieKy/JISIpHbIE COeIUHEHUSA

ITnactMaccsl.
5.1 | Kayuykn. 2
Bomnokna

Bbu6nuoreka [JOK
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c(hOpMUPOBAHHOCTH
MIPEJCTaBICHUN O
XAMHYECKON
COCTAaBJISIIONIEH
€CTECTBEHHO-HAYYHOH
KapTUHBI MUPA, POJIH
XUMHH B TIO3HAHUU
SIBJICHUW MIPUPO/IBI, B
dbopMupoBaHUH
MBIIUICHUS U KYJIBTYPbI

pelieHue
Y4eOHBIX U
MIPAKTUKO-
OpPHECHTUPOBAHH
BIX 33/1a4;

- YCTHBIN OMpOC;
-pereHue
Y4EeOHBIX U
MPAaKTHKO-
OpUEHTUPOBAHH




JIMYHOCTH, €
(byHKIMOHATLHON
IPaMOTHOCTH,
HEO0OXOTUMOM TSI
pElIeHUs TPAKTUYECKUX
3aJ1a4 U HKOJIOTMYECKU
000CHOBAaHHOTO
OTHOIIEHUS K CBOEMY
3JI0pPOBbIO Y MPUPOTHOMN
cpene;

BJIaJICHUE CUCTEMOM
XUMHUYECKHUX 3HAHMMH,
KOTOpasi BKIIIOYAET:
OCHOBOTIOJIAraroime
MOHATHS (XMMHYECKHMA
AJIEMEHT, aToM,
ANEKTPOHHAS 000JI0UKa
aToMa, MOJICKYIIa,
BaJICHTHOCT,
ANEKTPOOTPHUIATENEHOC
Th, XUMHUYECKasl CBA3b,
CTPYKTypHas popmyna
(pa3zBépHyTas u
COKpall€HHas ), MOJb,
MOJIIpHAs Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJHBIN CKEJNET,
(GyHKIIMOHATBHAS
rpymmna, pagukai,
HU30MEpHsl, U30MEPHI,

BIX 3aJ1a4;




TOMOJIOTUYECKUU P,
TOMOJIOTH,
YTJIEBOJOPO/IBL,
KHUCJIOPOJI U
a30TcoJIepKaIe
COEMHEHHUS, MOHOMED,
MOJUMEp, CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEMHEHMS); TEOPUU U
3aKOHBI (Teopus
CTPOEHHUS OPTAHUYECKUX
BemecTB A. M.
Bbytneposa, 3akoH
COXPAHEHUS MacChl
BEIIECTB);
3aKOHOMEPHOCTH,
CHUMBOJIHMYECKUM S3BIK
XHMHU,
MHPOBO33PEHUECKUE
3HaHMS, JIS)KAIIUE B
OCHOBC ITOHMMAaHHS
MPUYUHHOCTH U
CHCTEMHOCTH
XHUMHUYECKUX SBJICHUH,
(dbakToIOTHYECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U
0e30ImacHOM
HCIIOIb30BaHUU




BaKHEUIITNX
OPraHMYECKHUX BEIIECTB

B OBITY U IPAaKTUYECKOMH
NesITeIbHOCTH
YEJIOBEKA;
c(hOpMUPOBAHHOCTH
YMEHUH BBIABIISThH
XapaKTepHbIC TPU3HAKU
MMOHSTHM,
YCTaHaBIIMBATh UX
B3aUMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOIIHE
MOHSATHSI IPU OMMCAHUU
coCTaBa, CTPOCHHUS U
MPEBPALLECHUI
OpPraHUYECKUX
COeIMHEHNM;
c(hOpMHUPOBAHHOCTH
YMEHHUH UCIOJb30BaTh
XUMHYECKYIO
CUMBOJITUKY JIJIS
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIéHHoi) hopmyn
OpraHUYEeCKUX BELIECTB
Y ypaBHEHUH
XUMHYECKUX PEaKLUK,




W3TOTaBIIMBATH MOJICTH
MOJIEKYJI OpTaHUYECKHUX
BEILIECTB JIJIst
WJUTIOCTPAIH UX
XUMHUYECKOTO 1
MPOCTPAHCTBEHHOTO
CTPOCHHS;
c(hOpMUPOBAHHOCTH
YMEHHUH yCTaHABJIMBATh
MIPUHAIICKHOCTD
M3Yy4YEHHBIX
OpraHUYEeCKUX BELIECTB
10 UX COCTaBY U
CTPOCHHIO K
OIPENICIIEHHOMY
KJIaccy/Tpytie
COEIMHEHHI
(yrneBomoposl,
KHUCJIOPOJI U
azoTcojepKalne
COEJIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMUS ), 1aBaATh
WM Ha3BaHUS IO
CUCTEMAaTUYECKOU
HOMEHKJIAaType
(IUPAC), a Taxxke
MIPUBOJIUTH
TpUBHUAJIbHBIC HA3BAHUS
OTJIETbHBIX




OpPraHUYECKUX BEIICCTB
(3THIIEH, TIPOTIMIIEH,
alleTHJICH,
STUJICHIJIUKOIIb,
TJIMIepUH, (HEeHO,
dbopmaibierus,
areTanbaerus,
MypaBbHUHas KHCIIOTA,
YKCyCHasl KUCJIOTa,
OJIEMHOBAsI KUCJIOTA,
CTeapuHOBAs KUCIIOTA,
TIII0K033, PPYKTO3a,
Kpaxmall, IeJlII03a,
TJIMIIVH),
c(hOpMUPOBAHHOCTH
YMEHHUSI ONPENIENTh
BUJBI XUMHUYECKOU
CBSI3HM B OPraHUYECKHX
COCTUHEHUSIX
(omuHapHBIC U
KpaTHbIC);
c(hOpMUPOBAHHOCTH
YMEHHSI IPUMEHSITh
MOJIOKECHUS TEOPUU
CTPOCHHS OPTaHUYECKUX
BenlecTs A. M.
bytneposa nis
O0OBSACHEHHS
3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa




U CTPOEHUS;, 3aKOH
COXpaHEHHUs MacChl
BEIIIECTB;
c(hOpMUPOBAHHOCTH
YMEHUH
XapaKTepUu30BaTh
COCTaB, CTPOCHHUE,
¢buznveckue u
XUMUYECKHUE CBOMCTBA
THITUYHBIX
MpECTaBUTENEN
Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB
(MeTaH, 3TaH, dTUJICH,
MPOTIIJICH, alleTUJIEH,
OyraaueH-1,3,
MeTminoyraaueH-1,3,
OeH3011, METaHOI,
ATaHOJI, YTUJIECHTJIMKOJIb,
TIUIEepuH, (heHo,
aleTabICTH/I,
MypaBbHHAS U YKCYCHAasI
KHUCJIOTBI, TJTFOKO03a,
KpaxMaJ, eJITi0J103a,
aMUHOYKCYCHast
KHCJIOTA),
WJUTFOCTPUPOBATH
T€HETUYECKYIO CBSA3b
MEXy HUMH
YpaBHEHUSMH




COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUN C
HCII0JIb30BAHUEM
CTPYKTYPHBIX (OPMYII;
c(hOpMUPOBAHHOCTH
YMEHUH BIAJIE€Th
CUCTEMOM 3HaHUl 00
OCHOBHBIX METOJaX
HAy4YHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XUMUU
IIPU U3yYEHHUH BELLECTB

U XUMUYECKUX SIBICHUI
(mabnronenue,
HU3MEpeHue,
AKCIIEPUMEHT,
MOJICJIUPOBAHUE),
UCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE
3HAHUSA JUISI IPUHATHS
pEeLIECHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHIX,
CBSI3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM;
c(hOpMUPOBAHHOCTH
YMEHHH cOOII01aTh
MpaBUJIa MOJIb30BAHUS
XMMHYECKOM MOCYA0U U
J1ab0paTOPHBIM
o0opynoBaHuEM, a




TaK>Ke IpaBuiia
oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBUU C
MHCTPYKLHUSMU O
BBITIOJTHEHUIO
71a00paTOPHBIX
XUMHYECKHX OIIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIAHUPOBATh U
BBITIOJTHSTh
XUMHYECKHUMN
AKCIIEPUMEHT
(mpeBpameHus
OpPraHUYECKUX BEIIECTB
MIpU HarpeBaHUH,
MOJIy4eHUE ITUIICHA U
W3YyYEHHUE Er0 CBOMCTB,
KaueCTBEHHBIC PEAKITUI
OpPraHUYECKUX BEILECTB,
JeHaTypanus 0eIKoB
[IPY HarPEBAHUH,
[[BETHBIC PEAKIUU
OCIIKOB) B COOTBETCTBUH

C TpaBWJIaMH TEXHUKH
0€301MacHOCTH TIPH
oOpalieHuu ¢
BEIIECTBAMH U
1a60paTOPHBIM
00opyI0oBaHUEM,




MPEJCTABIATh
pe3ybTaThI
XUMUYECKOTO
HKCIIEpUMEHTa B popme
3alMCH YpaBHEHUI
COOTBETCTBYIOIIUX
peakuuii u
dhopmynupoBaTh
BBIBOJIbI HA OCHOBE ATHX
pe3yIbTaTOB;
c(hOpMHUPOBAHHOCTH
YMEHUN KPUTHUYECKHU
aHAJM3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJIy4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpencTBa
MaccoBOi nH(popMaIny,
WHuTepHeT u 1pyrux);
c(hOpMUPOBAHHOCTH
yMEHUN cOOJII0IaTh
MpaBUJIa SKOJIOTUIECKH
11e1eco00pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH

B LIEJIIX COXPAaHEHUS
CBOETO 310POBbA U
OKpYy>Karomeun
MIPUPOJTHOU Cpenbl,
OCO3HAaBaTh ONACHOCTH




BO3/JEHCTBUS HA )KUBBIE
OpraHu3Mbl
ONpPEACIIEHHBIX
OpraHUYECKUX BEILECTB,
ITOHUMasl CMBICI
mokazares ITJIK,
MOSICHATH HA ITpUMeEpax
CIOCOOBI YMEHBIIICHUS
Y NIPEAOTBPALIEHUS UX
BpPEIHOTO BO3/ICVCTBUS
Ha OpraHU3M YEeJIOBEKa;

Hroro no pazneny 2
OBIIEE

KOJIMYECTBO 34
YACOB I10

ITPOT'PAMME




11 KIIACC

e HaumenoBanu | KoamyecTBo yacoB JJIeKTPOHHbIE CHmcoxk HTOroBbIX Cnoco0 oneHkHn
€ pa3esioB u (undposbie) IJIAHUPYEMbIX HUTOTOBbIX
n/ Bcer KonTpoasu IIpakTHyeck
TeM o0pa3oBaTe/ibHbIE pe3yJabTaToB ¢ IUVIAHUPYEMBbIX
n 0 ble padoThI ne padboTsbl
NMPOrpamMMbl pecypchl YKa3aHUEM ITANoOB UX pe3yJabTaToB
¢popmupoBanus
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
c(hOpMUPOBAHHOCTH perieHue
MPEICTABICHUI: O y4eOHBIX U
XUMUYECKOU [IPaKTUKO-
COCTAaBJISIOLIEN OpPUEHTUPOBAHH
€CTECTBEHHO-HAYYHOU BIX 3a7a4;
KapTHUHBI MUpPa, POJIA - YCTHBIH OIpOC;
Crpoenue XUMUH B IO3HAHUHU -pemenue
aTOMOB. SABJICHUM MPUPOJIBI, B y4eOHBIX U
[lepuonnueckun dbopMupoBaHUU MIPaKTHUKO-
1 3aKOH U MBIIUICHUS U KYJIbTYPbl | OpPUEHTUPOBAHH
bu6mmoreka [IOK .
[lepnonnuecka JUYHOCTH, €€ BIX 3a7a4;
1.1 3 https://myschool.edu.r .
g CHCTEMA 7 (G yHKIIMOHATIBLHOM
u
XUMHYECKHUX - TPAMOTHOCTH,

3neMeHTOB /I.
.
Meneneesa

HEOOXOIMMOM It
pEIICHUS TPAKTUIECKIX
3aJ1a4 1 KOJOTHYSCKU
000CHOBAHHOIO
OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOAHOMN
cpene;

BJIAJICHUE CUCTEMOU
XMMHYSCKHUX 3HAHHUH,




KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATAI0IINE
MOHATUS (XUMUYECKUN
AIIEMEHT, aTOM, U30TOTI,
s-, p-, d- 2JIeKTpOHHBIE
opOuTaI aTOMOB, HOH,
MOJIEKYJIa, MOJIb,
MOJISIPHBIN 00BEM,
BaJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOC
Th, CTETICHb OKHCJICHUS,
XUMHUYECKas CBSI3b
(KoBaJIeHTHAs1, MOHHAs,
MeTaJNInYecKasi,
BOJIOPOHAS),
KpUCTAJUTMYECKas
pEETKA, THTIBI
XAMHYECKUX PEAKIUH,
pacTBOp, SIAEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS

U ccoIanus,
OKHCIIUTEND,
BOCCTAaHOBUTEb,
CKOPOCTbh XUMUYECKOU
peaKIu, XUMUYECKOe
PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsI
AIEKTPOIUTUYECKON
JUCCOIALNH,




MEPUOANYECKUI 3aKOH

J. W. MeHnneneena,
3aKOH COXpPaHEHUS
Macchl BEIIECTB, 3aKOH
COXpaHEeHHS U
NpeBpaIeHUs YHEPTUU
pU XUMHYECKUX
peaKknusx),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK
XHMHH,
MHPOBO33PEHUECKHUE
3HAHUA, JIeKAIIUE B
OCHOBE NTOHUMAaHUS
NPUYUHHOCTH U
CUCTEMHOCTH
XUMHWYECKHX SIBIICHUH,
(hakToornyeckue
CBEJICHHS O CBOMCTBAX,
coCTaBe, MOJY4YEeHUH U
0e30macHOM
UCTIOJIb30BaHUH
BOKHENTIINX
HEOPraHMYEeCKUX
BEUIECTB B OBITY U
MPaKTUYECKON
JeSITebHOCTH
YeJI0BEKa;
c(hOpMHUPOBAHHOCTH
YMEHHI pacKpbIBaTh




CMBICJT IEPUOTUUECKOTO
3akona [[. H.
MeHneneena u
JIEMOHCTPHUPOBATH €TO0
CHUCTEMaTHU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO
byHKIINY,
c(hOopMUPOBAHHOCTH
yMEHUHI
XapaKTepU30BaTh
AJIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX
37eMeHToB 14
MIePHOJIOB
ITepuoanueckoit
CHUCTEMbI XUMHYECKHUX
anemenToB /JI. M.
Menneneena,
UCTIOJIB3YSI TIOHATHS «S-,
p-, d-3NIeKTpOHHBIE
opOuTaIN,
«OHEPreTUYCCKUE
YPOBHHY, OOBACHSITH
3aKOHOMEPHOCTH
M3MECHEHUSI CBOMCTB
XUMHUYECKHX JIEMEHTOB
U UX COEJMHEHH II0
NepHUOaM U TPyIamM
Ilepuonnueckoi




CUCTEMbBI XUMHUYECKUX
sanemenTos /JI. M.
Menneneena;
c(hOpMHUPOBAHHOCTH
YMEHHI
XapaKTepu30BaTh
XHMHUYECKHE TPOIECCHI,
JeKale B OCHOBE
MPOMBIIIIIEHHOTO
IIOJIy4EHUS CEPHOU
KHUCTIOTHI, aMMHUaKa, a
TaK¥Ke
c(hOpMUPOBAHHOCTH
MpeACTaBICHUI 00
00IIMX HAYyYHBIX
MPUHLINIIAX U
9KOJIOTHYECKUX
npobiieMax
XUMHUYECKOTO
MIPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTH
YMEHHI TPOBOAUTH
BBIUMCJICHHUS C
HCIIOJIb30BaHNEM
MOHSITHUS «MacCOBast
JIOJIsl BEIIECTBA B
pacTBope», 00bEMHBIX
OTHOIIEHUH Tra30B MPHU
XUMHYECKHUX PEAKIIHIX,
MAaccChl BEIIeCTBA UITN




00BEMa razos 1o
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Mmacce Wi 00bEMyY
OJIHOTO U3
Y4acCTBYIOIIMX B
peakuuy BEUlecTB,
Ter10BOro 3¢ dhexra
peakuuy Ha OCHOBE
3aKOHOB COXPAHCHHUS
MacChI BEIIECTB,
MPEeBpAICHUS U
COXPaHEHHUSI SHEPTHUH;
c(hOopMUPOBAHHOCTH
yMEHUH cOOI01aTh
IpaBuJia MOJb30BaHUS
XAMHWYECKOMN MTOCYION U
71a00paTOpPHBIM
o0opymoBaHuem, a
TaK)Ke TMpaBuia
oOparteHus ¢
BEIIECTBaMHU B
COOTBETCTBUHU C
MHCTPYKLHUSAMU IO
BBITIOJTHEHHUTO
71a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOopMUPOBAHHOCTH
YMEHHI TJIaHUPOBATh U
BBITIOJTHSATH




XAMHUYECKHUI
IKCIIEPUMEHT
(paznoxxeHue
NepoKCcua BOJIOPOJa B
MPUCYTCTBUU
KaTajan3aTopa,
orpeziesieHue Cpebl
pPacTBOPOB BEIIECTB C
MOMOIIbIO
YHHUBEPCATHHOTO
WHNKATOPA, BIIUSHUE
pa3MyHbIX (HaKTOPOB
Ha CKOPOCTh
XUMHYECKON peaKIuu,
peakuuyu HOHHOTO
o0MeHa, KayeCTBEHHBIE
peakmuu Ha cyibgar-,
KapOOHAT- U XJIOPUJI-
AHUOHBI, HA KATHUOH
AMMOHHS, PEIICHUE
IKCMIEPUMEHTAIBHBIX
3aJa4 Mo TeMaM
«Metanne» n
«Hewmetamnb») B
COOTBETCTBUU C
MpaBUJIAMU TEXHUKH
0e30MacHOCTH TpH
oOpareHuu ¢
BEIIECTBAMHU U
71a00paTOPHBIM




o0opyioBaHuEM,
MIPEJICTABIISTh
PE3YIbTATHI
XUMHUYECKOTO
JKCTIEpUMEHTa B hopme
3alMCH YpaBHEHUH
COOTBETCTBYIOIIHUX
peaxkuuii u
dbopMyIupoBaTh
BBIBOJIBI HA OCHOBE 3THX
PE3YIIbTATOB;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHYECKU
aHAIU3UPOBATH
XUMHYECKYIO
nHpopmMaruio,
MOJTy4aeMyI0 U3 Pa3HBIX
MCTOYHUKOB (CpeacTBa
MacCOBOM
KOMMYHHUKAIIH,
WNHTepHET U Apyrux);
c(hOpMUPOBAHHOCTH
YMEHHI cOOII0IaTh
MPaBHJIa YKOJIOTHYECKU
1eJIeCO000Pa3HOTO
MOBEJICHUS B OBITY U
TPYIOBOM IATEIHHOCTH
B LIEJIIX COXPAHCHHUS
CBOETO 3/I0POBbS U
OKpY’Karoleu




MIPUPOAHON CpENbL,
0CO3HaBaTh OMACHOCTh
BO3/ICVICTBUS HA KUBBIE
OpraHU3MBbI
OIPEIENIEHHBIX
BEILIECTB, TOHUMAs
CMBICJT TTOKA3aTes
ITJIK, mosicHsTh Ha
npuMepax CrocoObl
YMEHBUIEHUS U
MpEeIOTBPALIEHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpPraHu3M YeJIOBEKa;

1.2

Crpoenue
BEIIIECTBA.
Mmuoroobpasue
BEIICCTB

bu6mmoreka [IOK
https://myschool.edu.r
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c(hOopMUPOBAHHOCTH
MPEJCTaBICHUI: O
XUMUYECKON
COCTAaBJISIIONIEH
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POITH
XUMUH B TIO3HAHUU
SIBJICHUH TIPUPOABL, B
dbopMHupOBaHUH
MBILUIEHUS U KYJIbTYPbI
JIMYHOCTH, €&

G YHKIIMOHATBLHOM
TPaMOTHOCTH,
HEOOXOTUMOM IS
pEIICHUS TPAKTUIECKIX
3a/1a4 ¥ 9KOJIOTHYECKH

pelieHune
Y4eOHBIX 1
MPAaKTHKO-
OpPHECHTUPOBAHH
BIX 33]1aY;

- YCTHBIH OIIpOC;
-pereHue
y4eOHBIX U
MPAaKTHKO-
OpPHECHTUPOBAHH
BIX 33/1a4;




000CHOBAHHOTO
OTHOILIEHHUSI K CBOEMY
3I0POBBIO U TPUPOTHOU
cpene;
c(hOopMUPOBAHHOCTH
YMEHUI yCTaHaBINBATh
MIPUHAJIEKHOCTh
HEOPraHWYECKHUX
BEILECTB 10 UX COCTaBY
K OIPEIEIEHHOMY

KJIacCy/TpyTre
COEIMHEHMH (TTPOCTHIC
BEIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCH/IBI,
OCHOBAHHUS1, KUCIIOTBI,
am(poTepHbIC
THJIPOKCHU/IBI, COJIH);
c(hOpMHUPOBAHHOCTH
YMEHUH
XapaKTepu30BaTh
(ommCHIBaTH) 00OIIHE
XHUMHUYECKHE CBOUCTBA
HEOPraHMYEeCKUX
BEIIECTB Pa3IMYHbBIX
KJIACCOB, MOJITBEPXKIAThH
CYIIIECTBOBaHUE
TCHETUYECKOM CBSI3U
MEXTY
HEOPraHMYECKUMHU
BEIIIECTBAMH C




IIOMOILBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX
XAMHYECKUX PEaKIUi;
c(hOpMHUPOBAHHOCTH
MpeACTaBICHUH 00
00IIMX HAYyYHBIX
MPUHLINIIAX U
9KOJIOTHYECKUX
npoOemax
XUMHUYECKOTO
IIPOU3BO/ICTBA;
c(hOpMUPOBAHHOCTH
YMEHUU IPOBOJUTH
BBIUMCJICHHUS C
HCIIOJIb30BaHNEM
MOHSITUS «MaccoBast
JI0J1s1 BELIECTBA B
pacTBope», 00BEMHBIX
OTHOLLEHUN Ia30B IIPU
XHUMHUYECKHX PEAKIHUIX,
MaccChl BEIIeCTBA UITN
00BEMa razos 1o
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Mmacce Wil 00bEMyY
OJIHOTO M3
Y4acCTBYIOIIMX B
peakuuy BEeUlecTB,
TerI0BOTro 3¢ dhexra
peaKIuu Ha OCHOBE




3aKOHOB COXPAHCHUS
MacChI BEIIECTB,
MpPEeBpaIICHUS U
COXPaHEHHUSI SHEPTHUH;
c(hOopMUPOBAHHOCTH
yMEHUH cOOII01aTh
IpaBuJia MOJb30BaHUS
XAMHWYECKOUN MTOCYION U
1a60paTOPHBIM
o0opymoBaHnuem, a
TaK)Ke MpaBuia
oOparmeHus ¢
BEIIICCTBAMH B
COOTBETCTBUHU C
UHCTPYKLHUSAMU IO
BBITMIOJTHEHHUIO
1a00paTOPHBIX
XUMHUYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIaHUPOBATh U
BBITIOJTHSATH
XUMHYECKHI
JKCIIEPUMEHT
(paznoxenue
MEPOKCUIa BOJIOPO/IA B
MPUCYTCTBUU
KaTajan3aTopa,
orpeziesieHue Cpeibl
pPacTBOPOB BEIIECTB C
TIOMOIIIIO




YHHUBEPCATHHOTO
WHNKATOPA, BIUSIHUE
pa3MyHbIX (HaKTOPOB
Ha CKOPOCTh
XUMHYECKON peaKIuu,
peakuuyu HOHHOTO
o0MeHa, KaueCTBEHHBIC
peakmuu Ha cyibgar-,
KapOOHAT- U XJIOPHUI-
AQHUOHBI, HA KATHUOH
aAMMOHHS, PEIICHUE
IKCIIEPUMEHTATBHBIX
3a/1a4 1Mo TeMam
«Metamib» u
«Hewmeramnbi») B
COOTBETCTBUHU C
MpaBUJIAMU TEXHUKH
0€30IaCHOCTH IPH
oOparieHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
00opyI0BaHUEM,
MPEJICTABIISTh
PE3YIbTATHI
XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe
3alMCH YpaBHEHUH
COOTBETCTBYIOIIUX
peakuuii u
dbopmynupoBaTh




BBIBOJIBI HA OCHOBE 3THX
pe3yIbTaToB;
c(hOpMHUPOBAHHOCTh
YMEHUN KPUTHYECKU
aHAIU3UPOBATH
XUMHYECKYIO
nHpopmMaruio,
MOJIy4aeMyIo U3 pa3HbIX
HMCTOYHHKOB (Cpe/ICcTBa
MacCcoBOM
KOMMYHHUKAIIHH,
WHTepHeT u apyrux);
c(hOpMUPOBAHHOCTH
yMEHUH cOOI01aTh
IpaBHJIa HKOJIOTUYECKU
11eJ1eCO00Pa3HOTO
MIOBEJICHUS B OBITY U
TPYAOBOI IEATEIEHOCTH

B LIETISIX COXpPaHEHUS
CBOETO 3710POBbSI U
OKpYyKaroleun
MIPUPOAHON Cpebl,
OCO3HABaTh OMACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpraHU3MBI
OnpeAcNEHHBIX
BEIECTB, TOHUMAs
CMBICJI TTOKa3aTeNs
ITJIK, mosicHSTh Ha
IpUMeEpax CrocoObI




YMEHBIIECHUS U
MPEIOTBPALLEHHS UX

BPEITHOT'O BO3JICUCTBHUS
Ha OPraHu3M 4YeJIOBEKA;

1.3

XUMHAYECKHE
peakiuu

Bbu6nuoreka [JOK

https://myschool.edu.r

u/

c(hOopMUPOBAHHOCTH
MIPEACTABICHUI: O
XUMHYECKON
COCTaBJIAIOLIEH
€CTECTBEHHO-HAYYHOH
KapTUHBI MUPA, POJIH
XUMHH B IO3HAHUU
SIBJICHUH TIPUPOABL, B
dopmupoBaHUU
MBILUICHUS U KYJIbTYPbI
JIMYHOCTH, €&

byHKIMOHATBHON

rPaMOTHOCTH,
HEOOXOUMOMN IS
pelIeHUs TPaKTUYECKUX
3a]a4 U HKOJIOTUYECKU
000CHOBaHHOTO
OTHOINICHHUS K CBOEMY
3I0POBBIO U IPUPOAHOMN
cpene;
c(hOopMUPOBAHHOCTH
YMEHHH UCIIOJIb30BaTh
XUMHYECKYIO
CUMBOIIUKY JIJIst
cocTaByieHUs popmyI

[IpakTnueckas
pabora
pelieHue
y4eOHBIX U
MPaKTHKO-
OpUEHTHUPOBAHH
BIX 33]1a4;

- YCTHBIH OIIpOC;
-pereHue
Y4EeOHBIX 1
MPaKTUKO-

OPHUCHTHPOBAHH

BIX 3a/a4;




BEILECTB U YPABHECHUN
XAMHYECKUX PEAKIUH,
CHUCTEMAaTUYECKYIO
HOMEHKJIATypy
(IUPAC) u
TPUBHUAIIbHBIC HA3BaHUS
OTJIEJIbHBIX
HEOPraHWYECKHUX
BelecTB (yrapHbIii ras,
YTJIEKUCIIBIN T'a3,
aMMMaK, rameéHas
HU3BECTh, HerameHas
U3BECTh, MUTHEBAs COAA,
MAPUT U IpyTHE);
c(hOopMUPOBAHHOCTH
YMEHHI ONPeAeIIsITh
BAJICHTHOCTb U CTENIEHb
OKHUCIICHUS XUMUYECKUX
AJIEMEHTOB B
COCIMHEHUSIX
Pa3JIMYHOTO COCTaBa,
BUJ XUMHUYECKOU CBA3HU
(koBaneHTHAas, MOHHAS,
MeTaJuInyecKasi,
BOJOPO/IHAS) B
COCIMHEHUSIX, TUTI
KPHUCTAJUIMYECKON
PEMETKN KOHKPETHOTO
BellecTBa (aToOMHas,
MOJIEKYJIIpHAsi, MIOHHAs,




MeTaJlIIn4ecKast),
XapakTep Cpelbl B
BOJIHBIX pacTBOpax
HEOPTaHUYECKUX
COCIUHCHMI,
c(hOopMUPOBAHHOCTH
YMEHHUS
KJ1acCU(PUITUPOBATH
XUMHYECKHE PeaKIuu
M0 Pa3INYHBIM
IpU3HaKaM (YucCity 1
COCTaBY pearupyromnmx
BEIIIECTB, TETUIOBOMY
a3 dexTy peakiuu,
WU3MEHEHUIO CTEIICHEN
OKHCJICHUS 3JIEMEHTOB,
00paTHMOCTH peaKInu,
Y4acTHUIO
KaTajan3aTopa);
c(hOopMUPOBAHHOCTH
YMEHHI COCTaBIATh
YpaBHEHUS pEaKLUi
Pa3TUYHBIX TUIIOB,
MOJTHBIC U
COKpAILIEHHbIE
ypaBHEHUS peaKIUid
HOHHOI'0 OOMeEHa,
YUYHUTBIBAsI YCIOBUS, IIPU
KOTOPBIX 3TU PEaKII
UAYT JI0 KOHIIA;




c(hOpMUPOBAHHOCTH
YMEHUH IIPOBOJUTH
peakuuu,
MOATBEPKIAOLINE
KAueCTBEHHBIN COCTaB
Pa3IUYHbIX
HEOPraHMYECKUX
BEILIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM HOHBI,
IPUCYTCTBYIOIUE B
BOJIHBIX PacTBOpax
HEOPTraHUYECKHUX
BEILIECTB;
c(hOopMUPOBAHHOCTH
YMEHHI pacKpbIBaTh
CYLIHOCTh
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIbHBIX
peakui oCpeaCTBOM
COCTaBJICHUS
AIIEKTPOHHOTO OanaHca
3THUX PEaKIUi;
c(hOopMUPOBAHHOCTH
MpeACTaBICHUI 00
OOIIMX HAYYHBIX
MPUHIIATIAX U
9KOJIOTHYECKUX
npoOemax
XUMHUYECKOTO
IIPOU3BO/ICTBA;




c(hOpMUPOBAHHOCTH
YMEHUH IIPOBOJUTH
BBIUMCIICHHSI C
HCIIOJIb30BaHUEM
MOHSITUS «MaccoBast
JI0JIsl BEIIECTBA B
pacTBope», 00bEMHBIX
OTHOIIEHUH Tra30B MPHU
XUMHYECKHUX PEAKIHIX,
MaccChl BEIIECTBA WU
00BEMa razos 1o
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uil 00bEMY
OJIHOTO U3
Y4acCTBYIOIIMX B
peaKkuuu BEUIeCTB,
TEIUIOBOTO P deKTa
peakuuu Ha OCHOBE
3aKOHOB COXPaHEHUS
Macchl BEUIECTB,
MpPEeBpaIICHUS U
COXPaHEHHUSI SHEPTHUH;
c(hOpMUPOBAHHOCTH
YMEHH cOOTI0IaTh
IpaBuJia MOJb30BaHUS
XUMHYECKOHN MOCYA0H 1
1a60paTOPHBIM
obopynoBaHueM, a
TaK)Ke MpaBuiia




oOparteHus ¢
BEIIICCTBAMH B
COOTBETCTBUHU C
WHCTPYKIHUSMH T10
BBITMIOJTHEHHUIO
1a00paTOPHBIX
XUMHYECKHX OIBITOB;
c(hOopMUPOBAHHOCTH
YMEHHI TJIaHUPOBATh U
BBITIOJTHSATH
XAMHUYECKHUI
OKCIIEPUMEHT
(paznoxxeHue
nepoKcHIa BOJOpoia B
MPUCYTCTBUU
KaTajan3aTopa,
oTIpefieNieHUe CpeIbl
pPacTBOPOB BEIIECTB C
TIOMOIIIIO
YHHUBEPCATHHOTO
WHAUKATOpa, BIUSHUE
pa3MyHbIX (HaKTOPOB
Ha CKOPOCTh
XAMHYECKON PEAKIUH,
peaKuyu HOHHOTO
o0MeHa, KaueCTBEHHBIC
peakmuu Ha cyibgar-,
KapOOHAT- U XJIOPHUI-
AQHUOHBI, HA KATHUOH
AMMOHHS, PEIICHUE




IKCIIEPUMEHTATBHBIX
3a/1a4 1Mo TemMam
«Meramis» u
«Hewmeranbi») B
COOTBETCTBUHU C
IpaBUJIaMU TEXHUKU
0e30MacHOCTH TpH
oOpareHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
o0opyioBaHuEM,
MIPEJICTABIISIT
PE3YIbTATHI
XUMHUYECKOTO
JKCTIEpUMEHTa B hopme
3alMCH YpaBHEHUH
COOTBETCTBYIOIIUX
peaxkuuii u
dbopmynupoBaTh
BBIBOJIbI HA OCHOBE ITHX
pe3yabTaToB;
c(hOopMUPOBAHHOCTH
YMEHHUI KPUTHYECKH
aHAIU3UPOBATH
XUMHUYECKYIO
UH(OpMaLHIO,
HOJIy4aeMYyI0 U3 pa3HbIX
MCTOYHUKOB (CpeacTBa
MacCcoBOM
KOMMYHHUKAIIH,




WHTepHeT u apyrux);
c(hOpMUPOBAHHOCTH
YMEHH cOOI0IaTh
MpaBujIa 3KOJIOTHYECKU
11eJ1eCo00Pa3HOTO
MOBEJICHUS B OBITY U
TPYAOBOM AEATETLHOCTH
B LEJISIX COXPAHECHUS
CBOETO 37I0POBbSI U
OKpY’Karollen
MIPUPOAHON CPENBbIL,
0CO3HaBaTh OMACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpTraHU3MBI
OnpeAcNEHHbBIX
BEIECTB, TOHUMAs
CMBICJI ITOKa3aTeNs
ITJIK, mosicHsTh Ha
npuMepax CrocoObl
YMEHbILICHUS U
MPEIOTBPALICHUS X
BPEIHOT'O BO3/ICUCTBHUS
Ha OpraHU3M YEeJIOBEKa;

Hroro no pazneny 13

Pa3nea 2. Heopranuyeckasi Xumusi

2.1 MeTanibl 6
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c(hOopMUPOBAHHOCTH
MIPEJCTABICHUI: O
XUMHYECKOH

[IpakTnueckas
paborta
pelieHue




COCTaBJIAIOLLIEH
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJTH
XUMHH B TIO3HAHUU
SIBJICHUW MIPUPOIBI, B
dbopmMupoBaHUHT
MBILUICHUS U KYJIbTYPbI
JIMYHOCTH, €&

G YHKIIMOHATBLHOM
rPaMOTHOCTH,
HEOOXOIUMOMN IS
pEILICHHS TPAKTUIECKUX
3a/1a4 U HKOJOTUYECKU
000CHOBaHHOTO
OTHONICHUSI K CBOEMY
3J0pOBBIO U IPUPOTHOMN
cpene;

BJIAJICHUE CUCTEMOU
XMMHYSCKHUX 3HAHUH,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATat0IINE
MNOHATHS (XUMHYECKUHA
3JIEMEHT, aTOM, U30TOIl,
s-, p-, d- 2JIeKTpOHHBIE
opOuTaI aTOMOB, HOH,
MOJIEKYJIa, MOJIb,
MOJISIPHBINA 00BEM,
BaJICHTHOCTb,
ANEKTPOOTPUIIATEIIBHOC
Th, CTETICHb OKHCJICHHUS,

y4eOHBIX U
MPAKTHKO-
OPHCHTUPOBAHH
BIX 33/1a4;

- YCTHBIU OIpPOC;
-pelieHue
Y4EeOHBIX U
MPaKTUKO-
OpUEHTUPOBAHH
bIX 337a4;




XUMHUYECKas CBSI3b
(KoBaJIeHTHAs1, MOHHAsI,
MeTaInyecKas,
BOJIOPO/HAs),
KpUCTAJUTMYECKas
pEETKA, THTIBI
XUMHYECKUX PEaKIUH,
pacTBOp, SIEKTPOIIUTHI,
HEJIEKTPOJINTHI,
ANEKTPOIUTUYECKAS

U CCOIAIus,
OKUCITUTEND,
BOCCTaHOBUTEIb,
CKOPOCTh XUMHYECKOU
peaKIu, XUMHYECKOE
PaBHOBECHE); TCOPHH U
3aKOHBI (TEOpHUS
AIEKTPOJIUTUYECKON
JUCCOIUAIUHY,
MEPUOANYECKUI 3aKOH

. W. MeHneneena,
3aKOH COXpaHEeHUs
MAacCHI BEIIECTB, 3aKOH
COXpaHEHUs U
MpeBpaIIeHUs SHEPTUU
MPU XUMHYECKUX
peaKIusx),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHM S3bIK

XHMUH,




MHUPOBO33PEHUYECCKUE
3HAHMUS, JISKAITIE B
OCHOBE TOHHUMAaHUS
MPUYUHHOCTH U
CUCTEMHOCTH
XUMHUYECKHX SIBJICHU,
(bakToIOTHYECKHE
CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJTy4YeHUHU 1
0e30macHOM
UCIIOJIb30BaHUU
BaKHEUIITUX
HEOPTaHUYECKUX
BEIIIECTB B OBITY U
MPAKTUYECKOU
NEeSITEIIbHOCTH
YeIIOBEKa;
c(hOpMUPOBAHHOCTH
YMEHH BBISBISTH
XapaKTepHbIC MPU3HAKU
MOHSATHUH,
yCTaHaBIIMBATh UX
B3alMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIIIHE
HOHSITHUS TP OMHUCAHUH
HEOPraHMYECKUX
BEIIECTB U UX
MIPEBPAILICHU;
c(hOpMUPOBAHHOCTH




YMEHHH UCIIOJIb30BaTh
XUMUYECKYIO
CHUMBOJIUKY JJIs
cocTaByieHUs popMyIT
BEILIECTB U YPaBHCHUH
XUMHYECKUX PEaKIUH,
CHUCTEMAaTHYECKYIO
HOMEHKJIATypy
(IUPAC) u
TPUBUAJIbHBIC HA3BaHUS
OT/IENbHBIX
HEOPTraHUYECKHUX
BeIECTB (yrapHblii ras,
YTJIEKUCIIBIN Ta3,
aMMHUaK, rameéHas
U3BECTh, HErameéHas
U3BECTh, MUTHEBAS COAA,
IUPUT U APYTHUE);
c(hOpMUPOBAHHOCTH
YMEHUU OIpPEIeATh
BaJICHTHOCTh U CTETIEHb
OKHCIICHUS XUMUYECKUX
3JIEMEHTOB B
COETMHEHUSX
Pa3JIMYHOTO COCTAaBa,
BHJ XUMHYECKOU CBA3U
(koBaneHTHAas, MOHHAS,
MeTaJNInYecKas,
BOJIOPOJIHAS) B
COCIMHEHUSIX, TUII




KPUCTAJUIMYECKOU
PEETKA KOHKPETHOTO
BEIlECTBA (aTOMHas,
MOJIEKYJIIpHasi, MIOHHAs,
MeTayuInIecKasi),
XapaxkTep Cpelsl B
BOJHBIX PacCTBOpPax
HEOPraHWYECKHUX
COCIUHCHMI,
c(hOpMUPOBAHHOCTH
YMEHUH yCTaHaBIUBATh
MPUHAJICKHOCTh
HEOPraHUYECKUX
BEILECTB 10 UX COCTaBY
K ONPEACIEHHOMY

KJIacCy/TpyTire
COEIMHEHMH (TTPOCTHIC
BEIIECTBA — METAJUIBI U
HEMETaJLIbl, OKCHJIBI,
OCHOBAHUS, KHCIIOTHI,
am(poTepHbIC
THIPOKCHIBI, COJIN);
c(hopMUPOBAHHOCTH
YMEHUH pacKpbIBaTh
CMBICJI IEPUOTUYECKOTO
3akoHa J[. W.
Menneneesa u
JIEMOHCTPHPOBATH €TO
CUCTEMaTH3HPYIOUIYIO,
OOBSCHUTEILHYIO U




MPOTHOCTUYECKYIO
byHKIUY;
c(hOpMHUPOBAHHOCTh
yMEHUHI
XapaKTepu30BaTh
3IEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX
31emMeHToB 14
1057050 (0):!
[Iepronnueckon
CUCTEMbI XHUMHYECKUX
anemenToB /JI. M.
Menneneena,
VICTIONIB3YS TIOHSATHS «S-,
p-, d-3NIeKTpOHHBIE
opouTaN,
«QHEPTreTUYECKUE
YPOBHHY, OOBACHSITH
3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB
XMUMHUUYECKHX JIEMEHTOB

U UX COEOUHEHUI 1O
MepuoJiaM U rpymnmnam
ITepnoanueckoit
CHUCTEMBbI XUMUYECKHUX
anemeHToB /1. 1.
Menneneena;
c(hopMUPOBAHHOCTH
YMEHUH
XapaKTepu30BaTh




(omuchIBaTH) OOIIHE
XUMHUYECKHUE CBOMCTBA
HEOPTraHUYECKHUX
BEILECTB PA3IMYHBIX
KJIaCCOB, TOATBEPKIATh
CyILIECTBOBaHUE
TEHETUYECKOH CBS3U
MEXAY
HEOPraHNYECKUMU
BEILECTBAMH C
IIOMOILBIO YPAaBHEHUI
COOTBETCTBYIOIINX
XAMHYECKUX PEaKIUi;
c(hOopMUPOBAHHOCTH
YMEHHI COCTaBIATh
ypaBHEHUS peaKIUid
Pa3JIMYHBIX TUIIOB,
MOJIHBIE U
COKpAILIEHHbIE
ypaBHEHUS peaKIUid
HOHHOI'0 OOMeEHa,
YUUTBIBAs YCIIOBHSI, IPU
KOTOPBIX 3TH PEAKIINHU
UIYT 0 KOHIIA;
c(hOpMUPOBAHHOCTH
YMEHHI TPOBOAUTH
peakuuu,
MOATBEPKIAOLINE
KAueCTBEHHBIN COCTaB
Ppa3InYHBIX




HEOPraHNMYECKUX
BEILIECTB, PACIIO3HABATH
OTIBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpax
HEOPraHMYECKUX
BEIIIECTB;
c(hOopMUPOBAHHOCTH
YMEHHI pacKpbIBaTh
CYLIHOCTb
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX
peakui oCpeaCTBOM
COCTaBJICHUS
3JIEKTPOHHOTO OajaHca
3THUX PEaKIUi;
c(hOopMUPOBAHHOCTH
MpEeJICTaBICHHUA 00
OOIIMX HAYYHBIX
MPUHIIATIAX U
HKOJIOTHYECKUX
npoOemax
XUMHUYECKOTO
IIPOU3BO/ICTBA;
c(hOpMUPOBAHHOCTH
YMEHUU IIPOBOJUTH
BBIUMCJICHHUS C
HCIIOJIb30BaHUEM
MOHSITUS «MaccoBasi
JI0J1s1 BELIeCTBa B




pacTBope», 00BEMHBIX
OTHOILEHUN Ia30B IIPU
XUMHUYECKHUX PEAKITUSIX,
Macchl BELIeCTBa WIN
00BEMa razos 1o
U3BECTHOMY
KOJINYECTBY BEIICCTBA,
Macce Uil 00bEMY
OJTHOTO U3
Y4aCTBYIOIIHNX B
peaKIiy BEIIECTB,
TEIUIOBOTO P deKTa
peaxIyu Ha OCHOBE
3aKOHOB COXPaHCHHS
Macchl BEIECTB,
NpeBpaIeHHs U
COXpPaHEHHsI SHEPTHH;
c(hOpMUPOBAHHOCTH
YMEHH cOOTI0IaTh
NpaBUIIa MOJIB30BAHUS
XUMHYECKOHN MOCYA0H 1
1a60paTOPHBIM
obopynoBaHueM, a
TaKXe MpaBHiIa
oOpareHus ¢
BEIIIECTBAMH B
COOTBETCTBUHU C
UHCTPYKLHUSMU IO
BBITMIOJTHEHHUIO
71a00paTOPHBIX




XUMHUYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIaHUPOBATh U
BBITIOJTHSATH
XUMHYECKHI
JKCIIEPUMEHT
(paznoxenue
NepoKCcHIa BOJOpOia B
IPUCYTCTBUU
KaTajan3aTopa,
ONpeJIeTICHUE CPEIbl
pacTBOPOB BEIIECTB C
MOMOILIbIO
YHHUBEPCATHHOTO
WHAUKATOpa, BIUSHUE
pa3IuuHbIX (paKTOpOB
Ha CKOPOCTh
XAMHYECKON PEAKIUH,
peaKuyu HOHHOTO
o0MeHa, KaueCTBEHHBIC
peakmuu Ha cyibgar-,
KapOOHAT- U XJIOPUJI-
AHUOHBI, HA KATHUOH
AMMOHHS, PEIICHUE
IKCIIEPUMEHTATBHBIX
3aJa4 Mo TeMaM
«MeTtamib» u
«Hewmetamnb») B
COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH




0€30IaCHOCTH TIPH
oOparieHuu ¢
BEIIECTBAMH U
71a00paTOPHBIM
obopynoBaHUEM,
IPECTaBIATh
pe3yIbTaThI
XUMHUYECKOTO
JKCTIEpUMEHTa B hopme
3aIlUCU YPAaBHEHUI
COOTBETCTBYIOILINX
peaxkuuii u
dbopmynupoBaTh
BBIBOJIBI HA OCHOBE ATHUX
pe3yIabTaToB;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHYECKU
aHaAJIM3UPOBATh
XUMHUYECKYIO
nHpopmMaruio,
HOJIy4aeMYyIO U3 Pa3HBIX
MCTOYHUKOB (CpeacTBa
MacCcoBOM
KOMMYHHKAIIHH,
WHTepHeT u apyrux);
c(hOopMUPOBAHHOCTH
yMEHUH cOOII01aTh
IpaBUiIa HKOJIOTUYECKU
11eJ1eCO00Pa3HOTO
MIOBEJICHUS B OBITY U




TPYAOBOM AEATETBHOCTH
B LIETISIX COXPaHEHUs
CBOETO0 3/I0POBBS U
OKpY’KaroIlen
MIPUPOAHON Cpebl,
OCO3HABaTh OMACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpraHU3MBbI
OIPEIENIEHHBIX
BEIIIECTB, TOHUMAs
CMBICJT TIOKa3aTes
ITJIK, mosicHSTh Ha
npuMepax CrocoObl
YMEHBIIICHUS U
MpEeOTBPALIEHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpraHU3M YEeJIOBEKa;

2.2

Hewmeramiel
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c(hOpMUPOBAHHOCTH
MIPEACTABICHUI: O
XUMHUYECKOH
COCTaBJISIONICH
€CTECTBEHHO-HAYYHOH

KapTUHBI MUPA, POJIH
XUMHH B IO3HAHUU
SIBJICHUW MIPUPOIBI, B
dopmupoBaHUU
MBIIUICHUS U KYJIBTYPbI
JIMYHOCTH, &
(byHKIMOHATBHON

IIpakTrueckas
pabora
pelieHue
y4eOHBIX U
IIPAKTHKO-

OpUEHTHUPOBAHH
BIX 33]1a4;

- YCTHBIN OMpOC;
-penieHue
y4eOHBIX U
MPaKTUKO-
OPUEHTUPOBAHH




rPaMOTHOCTH,
HEOOXOIMMOM 11t
pEIICHHUS IPAKTHYECKUX
3aJ1a4 1 KOJOTHYECKU
000CHOBaHHOTO
OTHOIIICHHUS K CBOEMY
3I0POBBIO U TPUPOTHOU
cpene;

BJIaJICHUE CUCTEMOU
XMMHYECKHUX 3HAHUH,
KOTOpasi BKJIIOYAET:
OCHOBOITOJIAraroIInue
MOHATUS (XUMUYECKUN
3JIEMEHT, aTOM, H30TOII,
s-, p-, d- 2JIeKTpOHHBIE
opOuTaI aTOMOB, HOH,
MOJIEKYJIa, MOJIb,
MOJISIPHBINA 00BEM,
BaJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOC
Th, CTCIICHb OKHCIICHUS,
XHMHYECKas CBS3b
(koBaneHTHAas, MOHHAS,
MeTaJTndecKas,
BOJIOPOIHAS),
KpUCTAJUTMYECKast
peméTKa, TUIIBI
XAMHYECKUX PEAKIUH,
pacTBOp, SIAEKTPOJIUTHI,
HEDJICKTPOJIUTHI,

BIX 3aJ1a4;




ANEKTPOJIUTUYECKAS
U CCOIUAIus,
OKUCITUTEND,
BOCCTaHOBUTEIb,
CKOPOCTbh XUMHYECKOU
peaKIu, XUMHYECKOe
paBHOBECHE); TEOPHH U
3aKOHBI (TEOpHUS
BJIEKTPOJIUTHYECKON
JUCCOIUAINHY,
MEPUOANYECKUI 3aKOH

. W. MeHneneena,
3aKOH COXPaHEHUs
Macchl BEIIECTB, 3aKOH
COXpaHEeHHS U
MpEeBpaLICHHs SHEPTUU
pU XUMHYECKUX
peaxkuusx),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK
XHMHH,
MHUPOBO33PEHUECKHUE
3HAHUA, JIeKAIIIE B
OCHOBE NTOHUMAaHHUS
NPUYUHHOCTH U
CHUCTEMHOCTH
XUMHUYECKUX SIBICHUH,
dakronoruyeckue
CBEICHHUS O CBOMCTBAX,
cocTaBe, NOJYyYeHUH U




6e301macHOM
UCIOJIb30BaHUU
BAKHEMIINX
HEOPTraHUYECKHUX
BEIIIECTB B OBITY U
MPAKTUYECKOU
JEATEIbHOCTH
YEJI0BEKa;
c(hOopMUPOBAHHOCTH
YMEHUU BBISBIIATD
XapaKTepHbIC TPU3HAKU
MMOHSATHUH,
yCTaHaBIUBATh UX
B3aUMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIINE
HOHATHS IIPU OTIMCAHUN
HEOPTraHUYECKHUX
BEILECTB U UX
IIPEBPALLCHU;
c(hOpMHUPOBAHHOCTH
YMEHHI UCIOJIb30BATh
XUMHYECKYIO
CUMBOJIUKY JJIS
cocTaByeHUs HOpMYIT
BEILECTB U yPABHEHUN
XAMHYECKUX PEAKIUH,
CHUCTEMAaTHUYECKYIO
HOMEHKJIATypy
(IUPAC) u




TPUBUAJIbHBIC HA3BaHUS
OT/IENbHBIX
HEOPTraHUYECKHUX
BeIECTB (yrapHblii ras,
YTJIEKUCIIBIN Ta3,
aMMHUaK, rameéHas
W3BECTh, HErameéHas
U3BECTh, MUTHEBAS COAA,
MAPUT U IpyTHE);
c(hOpMUPOBAHHOCTH
YMEHUU OIpPEIeATh
BaJICHTHOCTh U CTETIEHb
OKHUCIICHUS XUMUYECKUX
3JIEMEHTOB B
COETMHEHUSIX
Pa3JINYHOTO COCTAaBa,
BUJ XUMHYECKOU CBA3H
(KoBaJIeHTHAs1, MOHHAs,
MeTalInyecKas,
BOJOPO/IHAS) B
COCIMHEHUSIX, TUTI
KPHUCTAJUIMYECKON
PEMETKN KOHKPETHOTO
BellecTBa (aToMHas,
MOJIEKYJIIpHAsi, MIOHHAs,
MeTaJlJIn4ecKast),
XapaxkTep Cpelsl B
BOJHBIX PaCTBOpPax
HEOPraHUYECKHUX
COCIIMHECHU;




c(hOpMUPOBAHHOCTH
YMEHUH yCTaHaBIUBAaTh
MMPUHAJICKHOCTD
HEOPTraHUYECKHUX
BEILECTB 10 UX COCTaBY
K ONPEACIEHHOMY

KJIacCy/TpyTire
COeJIMHEHMH (IPOCThIE
BEIIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCH/IBI,
OCHOBAHHUS1, KUCIIOTBI,
am(poTepHbIC
THJIPOKCHIBI, COJIN);
c(hopMUPOBAHHOCTH
YMEHHU COCTABIIATh
YpaBHEHUS peaKui
Pa3JINYHBIX THIIOB,
TIOJTHBIE U COKpAIIEHHBIE
YpaBHEHUS peaKui
HOHHOI'0 OOMEHa,
YUUTHIBAs YCIIOBHS, IPU
KOTOPBIX 3TH PEaKIIH
UIYT J0 KOHIIA;
c(hOpMHUPOBAHHOCTH
YMEHUI IPOBOIUTH
peakiuu,
HOJTBEPKTAI0IINE
Ka4eCTBEHHBIN COCTaB
Pa3INYHBIX




HEOPraHNMYECKUX
BEILIECTB, PACIIO3HABATH
OTIBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpax
HEOPraHMYECKUX
BEIIIECTB;
c(hOopMUPOBAHHOCTH
YMEHHI pacKpbIBaTh
CYLIHOCTb
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX
peakui oCpeaCTBOM
COCTaBJICHUS
3JIEKTPOHHOTO OajaHca
3THUX PEaKIUi;
c(hOopMUPOBAHHOCTH
MpEeJICTaBICHHUA 00
OOIIMX HAYYHBIX
MPUHIIATIAX U
HKOJIOTHYECKUX
npoOemax
XUMHUYECKOTO
IIPOU3BO/ICTBA;
c(hOpMUPOBAHHOCTH
YMEHUU IIPOBOJUTH
BBIUMCJICHHUS C
HCIIOJIb30BaHUEM
MOHSITUS «MaccoBasi
JI0J1s1 BELIeCTBa B




pacTBope», 00BEMHBIX
OTHOILEHUN Ia30B IIPU
XUMHUYECKHUX PEAKITUSIX,
Macchl BELIeCTBa WIN
00BEMa razos 1o
U3BECTHOMY
KOJINYECTBY BEIICCTBA,
Macce Uil 00bEMY
OJTHOTO U3
Y4aCTBYIOIIHNX B
peaKIiy BEIIECTB,
TEIUIOBOTO P deKTa
peaxIyu Ha OCHOBE
3aKOHOB COXPaHCHHS
Macchl BEIECTB,
NpeBpaIeHHs U
COXpPaHEHHsI SHEPTHH;
c(hOpMUPOBAHHOCTH
YMEHH cOOTI0IaTh
NpaBUIIa MOJIB30BAHUS
XUMHYECKOHN MOCYA0H 1
1a60paTOPHBIM
obopynoBaHueM, a
TaKXe MpaBHiIa
oOpareHus ¢
BEIIIECTBAMH B
COOTBETCTBUHU C
UHCTPYKLHUSMU IO
BBITMIOJTHEHHUIO
71a00paTOPHBIX




XUMHUYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIaHUPOBATh U
BBITIOJTHSATH
XUMHYECKHI
JKCIIEPUMEHT
(paznoxenue
NepoKCcHIa BOJOpOia B
IPUCYTCTBUU
KaTajan3aTopa,
ONpeJIeTICHUE CPEIbl
pacTBOPOB BEIIECTB C
MOMOILIbIO
YHHUBEPCATHHOTO
WHAUKATOpa, BIUSHUE
pa3IuuHbIX (paKTOpOB
Ha CKOPOCTh
XAMHYECKON PEAKIUH,
peaKuyu HOHHOTO
o0MeHa, KaueCTBEHHBIC
peakmuu Ha cyibgar-,
KapOOHAT- U XJIOPUJI-
AHUOHBI, HA KATHUOH
AMMOHHS, PEIICHUE
IKCIIEPUMEHTATBHBIX
3aJa4 Mo TeMaM
«MeTtamib» u
«Hewmetamnb») B
COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH




0€30IaCHOCTH TIPH
oOparieHuu ¢
BEIIECTBAMH U
71a00paTOPHBIM
obopynoBaHUEM,
IPECTaBIATh
pe3yIbTaThI
XUMHUYECKOTO
JKCTIEpUMEHTa B hopme
3aIlUCU YPAaBHEHUI
COOTBETCTBYIOILINX
peaxkuuii u
dbopmynupoBaTh
BBIBOJIBI HA OCHOBE ATHUX
pe3yIabTaToB;
c(hOpMUPOBAHHOCTH
YMEHUN KPUTHYECKU
aHaAJIM3UPOBATh
XUMHUYECKYIO
nHpopmMaruio,
HOJIy4aeMYyIO U3 Pa3HBIX
MCTOYHUKOB (CpeacTBa
MacCcoBOM
KOMMYHHKAIIHH,
WHTepHeT u apyrux);
c(hOopMUPOBAHHOCTH
yMEHUH cOOII01aTh
IpaBUiIa HKOJIOTUYECKU
11eJ1eCO00Pa3HOTO
MIOBEJICHUS B OBITY U




TPYAOBOM AEATETBHOCTH
B LIETISIX COXPaHEHUs
CBOETO0 3/I0POBBS U
OKpY’KaroIlen
MIPUPOAHON Cpebl,
OCO3HAaBaTh ONIACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpraHU3MBI
OIPEIENIEHHBIX
BEIECTB, TOHUMAs
CMBICJI ITOKa3aTeNs
[TJK, nosicusth Ha
npuMepax CrocoObl
YMEHBLIEHUS U
MpEeOTBPALIEHUS UX
BPEITHOT'O BO3JICUCTBHUS
Ha OpraHU3M YEeJIOBEKa;
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c(hOpMUPOBAHHOCTH
MIPEACTABICHUI: O
XAMHYECKON
COCTaBJIAIOLLIEH
€CTECTBEHHO-HAYYHOH
KapTUHBI MUPA, POJIH
XUMHH B IO3HAHUU
SIBJICHUW MIPUPOIBI, B
dopmupoBaHUU
MBIIUICHUS U KYJIBTYPbI
JIMYHOCTH, &
(GyHKIMOHATBHON

pelieHue
y4eOHBIX U
MIPAKTUKO-
OpUEHTHPOBAHH
BIX 33/1a4;

- YCTHBIN OMpOC;
-pereHue
Y4eOHBIX 1
MPAKTUKO-
OpUEHTUPOBAHH
BIX 33]1aY;




rPaMOTHOCTH,
HEOOXOUMOMN IS
pEILICHHS TPAKTUIECKUX
3a/1a4 ¥ HKOJOTUYECKU
000CHOBaHHOTO
OTHOLLEHHUS K CBOEMY
3I0POBBIO U TPUPOTHOU
cpene;
c(hOopMUPOBAHHOCTH
YMEHUU BBISBIIATD
XapakTepHbIC MPU3HAKU
MMOHSATHUH,
yCTaHaBIUBATh UX
B3aUMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIINE
MOHATUS ITPU ONUCAHUU
HEOPTraHUYECKHUX
BEILECTB U UX
IIPEBPALLCHU;
c(hOpMHUPOBAHHOCTH
YMEHHI UCIOJIb30BATh
XUMHYECKYIO
CUMBOJIUKY JJIS
cocTaByeHUs HOpMYIT
BEILECTB U yPABHEHUN
XAMHYECKUX PEAKIUH,
CHUCTEMAaTHUYECKYIO
HOMEHKJIATypy
(IUPAC) u




TPUBUAJIbHBIC HA3BaHUS
OT/IENbHBIX
HEOPTraHUYECKHUX
BeIECTB (yrapHblii ras,
YTJIEKUCIIBIN Ta3,
aMMHUaK, rameéHas
W3BECTh, HErameéHas
U3BECTh, MUTHEBAS COAA,
MAPUT U IpyTHE);
c(hOpMUPOBAHHOCTH
YMEHUU OIpPEIeATh
BaJICHTHOCTh U CTETIEHb
OKHUCIICHUS XUMUYECKUX
3JIEMEHTOB B
COETMHEHUSIX
Pa3JINYHOTO COCTAaBa,
BUJ XUMHUYECKOU CBA3HU
(KoBaJIeHTHAs1, MOHHAs,
MeTalInyecKas,
BOJOPO/IHAS) B
COCIMHEHUSIX, TUTI
KPHUCTAJUIMYECKON
PEMETKN KOHKPETHOTO
BellecTBa (aToMHas,
MOJIEKYJIIpHAsi, MIOHHAs,
MeTaJlJIn4ecKast),
XapaxkTep Cpelsl B
BOJHBIX PaCTBOpPax
HEOPraHUYECKHUX
COCIIMHECHU;




c(hOpMUPOBAHHOCTH
YMEHUH yCTaHaBIUBAaTh
MMPUHAJICKHOCTD
HEOPTraHUYECKHUX
BEILECTB 10 UX COCTaBY
K ONPEACIEHHOMY

KJIacCy/TpyTire
COeJIMHEHMH (IPOCThIE
BEIIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCH/IBI,
OCHOBAHHUS1, KUCIIOTBI,
am(poTepHbIC
THJIPOKCHIBI, COJIN);
c(hopMUPOBAHHOCTH
YMEHHU paCKpPHIBATH
CMBICJI IEPUOTUYECKOTO
3akoHa JI. W.
Menneneesa u
JI€MOHCTPHPOBATH €TO
CUCTEMaTH3HPYIOUIYIO,
OOBSCHUTEIEHYIO H
HPOTHOCTHYECKYIO
GyHKINY;
c(hOpMHUPOBAHHOCTH
YMEHUH
XapaKTepu30BaTh
(ommCHIBaTH) 00IIHE
XHUMHUYECKHE CBOUCTBA
HEOPraHMYECKUX
BEIIIECTB Pa3IMIHbIX




KJIACCOB, MOJITBEPKIAThH
CyILIECTBOBaHUE
TEHETUYECKON CBSI3U
MEXIY
HEOPraHNYECKUMU
BEILIECTBAMH C
MOMOUIBIO YPaBHEHMI
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIUi;
c(hOpMUPOBAHHOCTH
yMEHUs
KJIaccu(puIpoBaTh
XUMUYECKHUE PEaKINU
10 Pa3JIMYHbIM
MpU3HaKaM (YUCTy U
COCTaBy pearupyromux
BEILECTB, TEIIOBOMY
3 deKTy peakuuu,
U3MEHEHUIO CTENIEHEN
OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH peaKInu,
YYaCTHIO
KaTaauz3aTopa);
c(hOopMUPOBAHHOCTH
YMEHHI COCTABIATh
YpaBHEHUS pEaKLUi
Pa3JINYHBIX THIIOB,
MIOJIHBIE U
COKpAaIIEHHBIE
YpaBHEHUS pEaKLIUi




HOHHOr0 OOMEHa,
YUYHUTBIBas YCIOBUS, IIPU
KOTOPBIX 3TH PEAKITUI
UAYT JI0 KOHIIA;
c(hOopMUPOBAHHOCTH
YMEHHI TPOBOAUTH
peakuuu,
MOJITBEP K IAI0IIIE
KAueCTBEHHBIN COCTaB
Pa3TUYHBIX
HEOPTaHUYECKUX
BEILIECTB, PACMO3HABATh
OTIBITHBIM ITyTEM HOHBI,
PUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax
HEOPraHMYECKUX
BEIIIECTB;
c(hOpMUPOBAHHOCTH
YMEHUH pacKpbIBaTh
CYILIHOCTh
OKHUCJIUTEITHHO-
BOCCTaHOBUTEJIbHBIX
peaKuii MoCPeICTBOM
COCTaBJICHUS
AIIEKTPOHHOTO OanaHca
ATUX PEAKIIUM;
c(hOopMUPOBAHHOCTH
MpeACTaBICHUI 00
00IIMX HAYyYHBIX
MPUHIIATIAX U




IKOJIOTHYECKUX
npooiieMax
XUMHUYECKOTO
MIPOM3BOICTBA;
c(hOopMUPOBAHHOCTH
YMEHHI TPOBOAUTH
BBIUMCJICHHUS C
HCIIOJIb30BaHNEM
MOHSITUS «MaccoBast
JIOJIsl BEIIECTBA B
pacTBope», 00BEMHBIX
OTHOLLEHUN Ia30B IIPU
XHUMHUYECKHX PEAKIHUIX,
Macchl BElIlecTBa WU
00BEMa razos 1o
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMyY
OJTHOTO U3
Y4aCTBYIOIIHNX B
peaKkuuu BEUIeCTB,
TerI0BOro 3¢ dhexra
peakuuy Ha OCHOBE
3aKOHOB COXPaHEHUS
MacChI BEIIECTB,
MpPEeBpaIICHUS U
COXPaHEHHUsI SHEPTUH;
c(hOopMUPOBAHHOCTH
yMEHUH cOOI01aTh
MpaBHJIa TIOJIB30BAHUS




XAMHWYECKOU MTOCYION U
1a00paTOPHBIM
o0opymoBaHnuem, a
TaK)Ke MpaBuia
oOpareHus ¢
BEIIECTBaMHU B
COOTBETCTBUHU C
UHCTPYKLHUSMU IO
BBITMIOJTHEHHUIO
1a00paTOPHBIX
XUMHUYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIaHUPOBATh U
BBITMOJIHATH
XUMUYECKUN
JKCIIEPUMEHT
(paznoxenue
NEepOKCHIa BOJOPO/A B
MPUCYTCTBUU
KaTajan3aTopa,
OIIpEIEIICHUE CPEbl
pPacTBOPOB BEIIECTB C
MOMOIIbIO
YHHUBEPCATHHOTO
WHNKATOPA, BIIUSHUE
pa3MyHbIX (HaKTOPOB
Ha CKOPOCTb
XUMHYECKON peaKIuu,
peakuruyu HOHHOTO
o0MeHa, KaueCTBEHHBIE




peakiuu Ha cynbgpart-,
KapOOHAT- U XJIOPUJI-
AQHUOHBI, HA KATHUOH
aMMOHUSI, peLICHHUE
JKCIIEPUMEHTAIIbHBIX
3aJa4 Mo TeMaM
«Metanne» n
«Hewmetamnb») B
COOTBETCTBUHU C
MpaBUJIAMU TEXHUKH
0€30I1aCHOCTH TIpH
oOparieHuu ¢
BEIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHUEM,
MPEJICTaBISTh
pe3yabTaThI
XUMHUYECKOTO
JKCIIEpUMEHTa B (popme
3alMCH YpaBHEHUH
COOTBETCTBYIOILIUX
peaxkuuii u
dbopmynupoBaTh
BBIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;
c(hOpMHUPOBAHHOCTh
YMEHHUI KPUTHYECKH
aHAIU3UPOBATH
XUMHYECKYIO
UH(OpMaLHIO,




MOJTy4aeMyI0 U3 Pa3HBIX
MCTOYHUKOB (CpeacTBa
MacCOBOM
KOMMYHHUKAIIHH,
WNHTepHET U Apyrux);
c(hOopMUPOBAHHOCTH
yMEHUH cOOI01aTh
IpaBHJIa HKOJIOTUYECKU
11eJIeCO00Pa3HOTO
HIOBEJICHUS B OBITY U
TPYIOBOM JIEATEIHHOCTH
B I[EJISIX COXPAHCHHUS
CBOETO 3/I0POBBS U
OKpYKaroleun
MIPUPOAHON Cpeibl,
OCO3HaBaTh OMACHOCTh
BO3JICHCTBUS HA )KUBEIE
OpTaHU3MBI
OnpeAcNEHHBIX
BEIIIECTB, TOHMMAsI
CMBICT TOKa3aTels
ITJIK, mosicHsTh Ha
npuMepax CrocoObl
YMEHbILICHUS U
MPEIOTBPALICHUS HX
BPEITHOT'O BO3JICUCTBHUS
Ha OpPTraHU3M YeJIOBEKa;

Hroro no pazneny
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c(hOpMUPOBAHHOCTH
MpEJICTaBICHUIA 00
OOIIMX HAYYHBIX
MPUHIIATIAX U
9KOJIOTHYECKUX
npoOemax
XUMHUYECKOTO
IIPOU3BO/ICTBA;
c(hOopMUPOBAHHOCTH
YMEHUU IIPOBOJUTH
BBIUMCIICHHSI C
UCTIOJIb30BaHUEM
MIOHSITHS «MacCOBast
JI0JIsl BEIIECTBA B
pacTBope», 00bEMHBIX
OTHOIIEHUH Tra30B MPHU
XHUMHUUYECKHX PEaKIHUIX,
MAaccChl BEIIeCTBA WU
00BEMa Ta30B 1O
U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Uil 00bEMY
OJIHOTO U3
YYacCTBYIOIIHX B
peaKIiy BEIIECTB,
TEIUIOBOTO 3P deKTa
peakuuy Ha OCHOBE
3aKOHOB COXPaHEHUS
Macchl BEUIECTB,
MpPEBpAICHUS U

perieHune
Y4EeOHBIX 1
MIPAaKTHKO-
OpPHECHTUPOBAHH
BIX 33/1a4;

- YCTHBIU OIpPOC;
-pelieHue
Y4EeOHBIX 1
MPaKTUKO-
OpUEHTUPOBAHH
bIX 33/a4;




COXpPaHEHHsI SHEPTHH;
c(hOpMUPOBAHHOCTH
YMEHH cOOTI0IaTh
MpaBHJIa TIOJIB30BAHUS
XAMHWYECKOHN MTOCYION U
1a00paTOPHBIM
obopynoBaHueM, a
TaK)Ke IpaBuiia
oOparieHus ¢
BEIIICCTBAMH B
COOTBETCTBHUHU C
UHCTPYKLHUSMU IO
BBITMIOJTHEHHUIO
71a00paTOPHBIX
XUMHUYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH
YMEHUH IIJIaHUPOBATh U
BBITMOJIHATH
XUMUYECKUN
JKCIIEPUMEHT
(paznoxeHue
NEepOKCHIa BOJOPO/A B
MPUCYTCTBUU
KaTajan3aTopa,
OTIpeIeIeHUE CPEIbl
pPacTBOPOB BEIIECTB C
MOMOIIbIO
YHHUBEPCATHHOTO
MHIUKATOpa, BIUSHUE
pa3MyHbIX (HaKTOPOB




Ha CKOPOCTh
XAMHYECKON PEAKIUH,
peaKiuyu HMOHHOTO
o0MeHa, KaueCTBEHHBIE
peakmuu Ha cyibgar-,
KapOOHAT- U XJIOPHUI-
AQHUOHBI, HA KATHUOH
aMMOHUS, peleHUe
JKCIIEPUMEHTAIIbHBIX
3a/1a4 1Mo TeMam
«Meramis» u
«Hewmeramnbi») B
COOTBETCTBUHU C
IpaBUJIaMU TEXHUKU
0e30MacHOCTH TpH
oOpareHuu ¢
BEIIIECTBAMHU U
71a00paTOpPHBIM
o0opyioBaHuEM,
MPEJICTaBISTh
pe3yNbTaThI
XUMHUYECKOTO
JKCIIEpUMEHTa B (popme
3aIllUCU YPaBHEHUI
COOTBETCTBYIOIIUX
peaxkuuii u
dbopMyIupoBaTh
BBIBOJIbI HA OCHOBE ITHX
pe3yNIbTaTOoB;
c(hOpMUPOBAHHOCTH




YMEHUN KPUTHYECKU
AHATU3UPOBATH
XUMHYECKYIO
UH(OpMaLHIO,
MOJIy4aeMyIo U3 pa3HbIX
HMCTOYHHKOB (Cpe/ICTBa
MacCcOBOM
KOMMYHHUKAIIH,
WNHTepHET U Apyrux);
c(hOpMUPOBAHHOCTH
YMEHH cOOTI0IaTh
MPaBHIIa YKOJIOTHYECKU
1eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U
TPYAOBOU NEATEILHOCTH

B IIEJISIX COXPAHEHUS
CBOETO 3/I0POBbS U
OKpYyKaroleun
MIPUPOAHON CpENbIL,
0CO3HABaTh ONACHOCTH
BO3JICHCTBHUS HA KUBEIC
OpraHU3MBbI
OTPEIENIEHHBIX
BEIIIECTB, ITOHUMas
CMBICII IOKA3aTes
ITJIK, mosicHSTh Ha
pUMepax CIOCOOBI
YMEHBIICHUS U
MPEIOTBPALLICHUS UX
BpPETHOTO BO3JICUCTBUS




Ha OpraHu3M 4CJIOBCKA,
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosanuecTBo 4acon DJIeKTPOHHbIE
JlaTa
Ne
Tema ypoka KonTpoabubie | IlpakTuyeckue | H3y4eHH unpposkIe
n/n Bcero paGoThI paGoThI s oOpa3oBaTejbHbIE
pecypchbl
1 [Ipenmer opraHn4eckoi XUMHH, €€ 1 bu6nuoreka [JOK
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYEHUE https://myschool.edu.ru/
Teopust cTpoeHUs OPraHUuYECKUX
P pu P " but6mmoreka [IOK
2 coenunenuit A. M. bytneposa, e€ 1
https://myschool.edu.ru/
OCHOBHBI€ MOJOKEHUS
[IpencraBienue o kinaccupuKaum
3 oprannveckux Beniects. Homenkiarypa 1 bubnuoteka [JOK
(cucreMaTudeckasi) U TPUBUAIBHBIE https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 bu6muoreka [JOK
TOMOJIOTUYECKUH Pl https://myschool.edu.ru/
5 MeraH u 3TaH — OpOoCTEUIINE 1 bubmmoreka [JOK
MPEACTABUTEININ AJIKAHOB https://myschool.edu.ru/
. bubmuorexa [JOK
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
https://myschool.edu.ru/
7 OTUJEH U NPONUIEH — IpocTeine 1 Bbubmuotexa [JOK
MPEACTABUTENIN AJIKEHOB https://myschool.edu.ru/
2 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1 Bubmuotexa [JOK
ATUJICHA U U3YYEHUE €r0 CBOMCTBY https://myschool.edu.ru/
9 Ankanuensl. byraauen-1,3 u 1 bubmunoreka LIOK
metunoyraauen-1,3. [lomyuenue https://myschool.edu.ru/




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJKHMHEBI: COCTaB U 0COOECHHOCTH

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubnuoreka [JOK
AlLleTUIIEH — MPOCTEeNIINiA https://myschool.edu.ru/
IIPEJICTABUTEND AIKUHOB

11 Bpluncnenus no ypaBHeHHIO bu6nuoreka [JOK
XAMHYECKON peaKkun https://myschool.edu.ru/

12 ApeHsbl: 6eH301 1 TOIYyoJ. TOKCHYHOCTh bu6nuoreka [JOK
apeHoB https://myschool.edu.ru/

13 I'enernueckas CcBsi3b yIiIeBOJIOPOAOB, bubmunoreka LIOK
MPUHALIESKALIUX K Pa3IUYHbIM KJlaccam https://myschool.edu.ru/
[IpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB:

PP N I P bubmuoreka [{OK
14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
. https://myschool.edu.ru/
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
[IpupoaHbIE UCTOYHUKH YTIE€BOIOPOIOB:
Prp N - P bubmuoreka [IOK
15 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
. https://myschool.edu.ru/
ra3bl, HeTh U MIPOJIYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota o pazaeny Bu6muotexa [JOK
«YTIIeBOIOPOABD) https://myschool.edu.ru/

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK
METAHOJI U 3TaHoJI. BogopoaHas cBs3b https://myschool.edu.ru/

18 MHOroaToOMHBIE CIIUPTHI: HTUIECHIIIUKOIIb bu6nuoreka [IOK
U TJIALEPUH https://myschool.edu.ru/
DEHOJI: CTPOEHUE MOJIEKYJIbI,

. but6mmoreka [IOK
19 bu3HYecKrue U XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
IIPUMEHEHHE
20 Anpaerunpl: opMaIbaeTUI U bubnmoreka [JOK




aleTalbAerul. AIIETOH https://myschool.edu.ru/
OaHOOCHOBHBIE MpeebHbIE
P bu6mmoreka [IOK
21 KapOOHOBBIC KMCJIOTHI: MypaBbHHAs U
https://myschool.edu.ru/
YKCyCHasI
2 [IpakTuueckas padota Ne 2. «CBoiicTBa bubmmoreka [JOK
pacTBOpa YKCYCHOUM KHCIOTBD) https://myschool.edu.ru/
CreapuHOBast ¥ OJI€MHOBAsI KUCIOTHI, KaK
p bubmunoreka LIOK
23 MIPEICTABUTENH BBICIINX KapOOHOBBIX
https://myschool.edu.ru/
KHUCIIOT
24 MBplI1a Kak cOJIM BBICHIMX KapOOHOBBIX bubmuotexa [JOK
KHUCJIOT, UX MOIOIIee JEeUCTBUE https://myschool.edu.ru/
CnoxHbie 3(pUPbI KaK MPOU3BOJIHBIE
Pup P but6mmoreka [IOK
25 KapOOHOBBIX KUCIIOT. ['uaponus
https://myschool.edu.ru/
CJIO’KHBIX 3(prpoB
2% JKupsl: ruiponns, npuMeHeHue, bu6muoreka [JOK
Ouostornueckasi pojb )KHpPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KjlacCU(pUKaLU.
UH rkat bubmuoreka [IOK
27 Baxueiiue npeacTaBuTeNu: TIII0K03a,
https://myschool.edu.ru/
bpykTO3a, caxaposa
78 Kpaxmai u nenitono3a Kak npupoHbie Bbubmuotexa [JOK
[OJIUMEPHI https://myschool.edu.ru/
KonTponpHas pabota mo pazmen
P P P Y bubmuoreka [IOK
29 «Kucnopoaconepxaiiue opraHudecKue
https://myschool.edu.ru/
COETUHEHUS
b K
30 AMUHBI: METHJIAMUH U aHWJIUH nomorexa 110
https://myschool.edu.ru/
31 AMUHOKHCIIOTHI Kak aM(pOTepHbIe bubmorexa OK

https://myschool.edu.ru/




OpI‘aHI/I‘IeCKI/Ie COCAUHCHUA, UX
onosiornueckoe 3HaueHue. Ilernruanl

32 benku kak npupoiHbIe 1 bubnuoteka [JOK
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS https://myschool.edu.ru/
33 OCHOBHBIC TTOHSTHS XUMUH 1 bubmuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COE€UHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/JIbI CHHTE3a
. bubmuoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. 1
https://myschool.edu.ru/

[ImacTMaccsl, KaydykH, BOJIOKHA
Ilpogpeccuonanvnan oeamenvnocms 6
oonacmu xumuu. Hanpaenenusn
noozomoexu Camapcrkozo
20Cy0apcmeeHHo20 MmexXHu4ecKo2o
YHueepcumema

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KIIACC

KosanuecTBo 4acos Mara DJIeKTPOHHbIE
Ne uu@posbie
Tema ypoka Kontpoabnsbie | IIpakTnueckue | H3y4eHH
n/n Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI |
pecypcsl

1 XUMHUYSCKUH 3JIIEMCHT. ATOM. 1 bu6munoreka LIOK
DneKTpoHHast KOH(UTYpaLusi aTOMOB https://myschool.edu.ru/
Ilepnonnueckuit 3axoH u Ilepuoanueckas

) cUCcTeMa XUMHUYEeCKuX sneMeHToB /. 1. 1 but6mmoreka [IOK
MenpeneeBa, ux CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX AJIEMEHTOB M UX COCTMHEHUI

3 10 TPYIIaM U iepuoaaM. 3HaYEHUE 1 bubnuotexa [JOK
IIEPUOJINYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHUU HAYKHU
Crtpoenue BeniecTBa. XUMHUYECKAsI CBSI3b

R P ’ bubmuoreka [{OK
4 e€ BUJIbI, MEXaHU3MbI 00pPa30BaHUS 1
N https://myschool.edu.ru/
KOBAJICHTHOM CBs13U. BogopoaHas cBsi3b
BaneHTHOCTb. DNEKTPOOTPUIIATETLHOCTbD.

5 Crenenb okucaeHus. Bemecra 1 bubmuoreka [IOK
MOJIEKYJIIPHOIO U HEMOJIEKYIIPHOIO https://myschool.edu.ru/
CTpOEHUS
[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.

bubmunoreka LIOK
6 HcTrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. 1
https://myschool.edu.ru/

MaccoBast J10Jis BeIIeCTBa B pacTBOpE




Knaccu¢ukanus 1 HOMEHKIATypa

7 HEOPraHWYECKUX COCAMHEHUM. but6mmoreka [IOK
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, Pa3IUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX PEaKIHii B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.

but6mmoreka [IOK
8 3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHUs U MPEBPALICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUAX

9 CxopocTts peakiiuu. OOpaTuMbIC PEaKIIUH. bu6nuoreka [JOK
XHUMUYECKOE paBHOBECHE https://myschool.edu.ru/
[Tpaktrueckas padorta Ne 1. «Bnusiaue

bubmunoreka LIOK
10 pa3IUYHBIX (DAKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHYECKON PEaKIuu»
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS.
[Tonsitue o BomopoiHoM nokasarene (pH)
bubmunoreka LIOK
11 pactBopa. Peakunu nonnoro oomeHa.
https://myschool.edu.ru/
I'maponus opraHnyecKux u
HEOPraHWYECKUX BEILECTB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
bubmunoreka LIOK
12 peakmuu. [lonsTre 006 3mekTponm3e
. https://myschool.edu.ru/
pacIuiaBoOB U PacCTBOPOB COJIEH

13 KonrtponsHas pabota no pazaeny Bubmuotexa [JOK
«Teopernueckre OCHOBBI XUMUW) https://myschool.edu.ru/
MeTtannisl, uX IMOJIOKEHHUE B

14 [Tepuoanueckoit cucTreMe XUMUYECKUX bubmunoreka LIOK
anemenToB /1. . MenaeneeBa u https://myschool.edu.ru/

0COOEHHOCTH CTpoeHus aroMoB. O01mme




¢u3nveckrue CBOUCTBA METAIIJIOB

15 CrnnaBel METAJIIOB. DJIEKTPOXUMUYECKUI Bbubmuotexa [JOK
pAIl HANPsHKEHUA METaJNIOB https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA BAXKHEUIIINX

. . . bubmuoreka [IOK

16 METaJUIOB (HATPUH, Kaaui, KaabIlui,

N . . https://myschool.edu.ru/
MarHui, aJJlOMUHAN) U UX COCTUHECHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubmunoreka LIOK
COEIMHEHU N https://myschool.edu.ru/

18 XUMU4YecKre CBOMCTBA IIUHKA, JKeJie3a U UX but6mmoreka [IOK
COEIMHEHU https://myschool.edu.ru/
[TpakTrueckas padota Ne 2. "Pemenne

bu6mmoreka [IOK
19 SKCIEPUMEHTAIBHBIX 33724 110 TEME
" https://myschool.edu.ru/
«Metaib»
Hewmeramibl, X MoOJI0KEHUE B

20 [Tepuoauueckoil cucreMe XUMUYECKUX bu6mmoreka [IOK
anemeHToB /1. . Menaeneena u https://myschool.edu.ru/
O0COOEHHOCTH CTPOEHHUS aTOMOB
®U3NYECKUE CBOMCTBA HEMETAIIIOB.

bubmunoreka LIOK
21 ANOTpOIUS HEMETAIIOB (Ha IpUMepe
https://myschool.edu.ru/
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

2 XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPhI U bubmmoreka [JOK
WX COCAUHECHUN https://myschool.edu.ru/

73 XuMHUYECKHe CBOMCTBa a30Ta, ocodpa u Bubmuotexa [JOK
WX COCAUHECHUN https://myschool.edu.ru/

24 XHUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHUS bubmuotexa [JOK
U UX COCUHEHUMN https://myschool.edu.ru/

25 [IpuMeHeHnEe Ba)XHEUIINX HEMETAIIOB U bubmuoreka [JOK




UX COeIUHEHUN

https://myschool.edu.ru/

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
TteMe «Hemertayuiely. Beraucienus no

but6mmoreka [IOK

26
YpPaBHEHUAM XUMHUYECKUX PEaKIHUHU U https://myschool.edu.ru/
TEPMOXMUMHUYECKUE PACUETHI
[TpakTuyeckas padora Ne 3. «Pemienue

bubmunoreka LIOK

27 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME

" " https://myschool.edu.ru/
Hewmeramnst"»

28 KonrponsHast pabora o Temam Bubmuotexa [JOK
«Metauibl» U «HeMmeTanab» https://myschool.edu.ru/
Heopranuueckue u oprannueckue

but6mmoreka [IOK
29 kucinotel. Heoprannueckue u
https://myschool.edu.ru/
OpraHUYEeCKUE OCHOBAHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHnyvecKue coenuHeHus. ['eneTnyeckas bu6mmoreka [IOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
Bemects
Bupmyanvnas sxckypcusa "buoxumun na
npouzeoocmee’’

Ponb xumun B obecrieueHUn

31 AKOJIOTUYECKOM, SJHEPreTUUECKON U bubnuoteka [JOK
MUIIEBOW O€30MacHOCTH, PA3BUTHUH https://myschool.edu.ru/
MEIULIUHBI
[IpeacraBnenus: 00 0OMUX HAYYHBIX

bubmunoreka LIOK
32 IIPUHIUIIAX IIPOMBIILIEHHOIO MTOJIy4eHUS
. https://myschool.edu.ru/
BOKHEWILIUX BEIECTB
UYenoBek B MUpPE BELIECTB U MAaTEPUAIIOB bu6nuoreka [IOK
Ilpuopumemnmnuie nanpagienus

33 noozomoexu mexunuueckux ¢yzoe Camapuol.

Y P https://myschool.edu.ru/

34 XuMus U 3I0pPOBbE YEITOBEKA bubmuorexa [JOK




https://myschool.edu.ru/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

» Xumus, 10 xnacc/ 'abpuensa O.C., OOiecTBO ¢ OrpaHHYeHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkironepHoe obmiectBo «M3aareascTBo

«IIpocseuienue»

» Xumusi, 10 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxkimmonepHoe obuiectBo «M3narensctBo «lIpocBemienne»

» Xumus, 10 kimacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueit Jiyauna B.B., O0miecTBo ¢ orpaHu4eHHOM

0TBETCTBEHHOCTBIO «JIPODA»; Akuuonepuoe obmiectBo «M3mareiascTBo

«IIpocseuienue»

» Xumusi, 10 xmacce/ Kysuenosa H.E., I'apa H.H., JI€Bkun A.H.; mox penakiueit
npodeccopa KaprioBoii A.A., AKiinoHepHoe oo1iecTBo «l3narenscTBo

«IIpocseuieHue»

» Xumusi, 10 kmacc/ Hudanteer 3.E., OpxexoBckuit [1.A., OOmiecTBo C

orpaHrudeHHON 0TBeTCTBEHHOCThIO « 1Ol MHEMO3NHA»

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.I°., AkinonepHoe o011eCcTBO

«M3parensctBO «IIpocBenienne»

* Xumus, 10-11 xknaccel/ XKypun A.A., AkuinonepHoe oo1iectBo «M3maTenscTBo

«IIpoceemenue»

* Xumus, 11 xknace/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUYEHHOMN



OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenbcTBO

«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

O.C.T'abpuensn, I'.I".JIsicoBa «Xumus Metouueckoe nocodre — 6a30BbIi
ypoBeHb» - M.: JIpoda

O.C.I'abpuensa, .I".OctpoymoB, «O0mmas XuMus B TeCTax, 3aJa4ax,
ynpaxHeHusx. 11 kmace» — M.: Ipoda

O.C.I'abpuensu, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KoHTposbHbIe U poBepoUHbIe padoThl K yueOHuKy». — M.: [Ipoda
O.C.TI'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: Hactonbnas
kHUra U1 yautensi». Yacte 1 — M.: Ilpoda

O.C.I'abpuensu, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc: Hacronpaas
KHUTA U1 yautens». Yacts 2 — M.: llpoda

O.C.TI'abpuensn, [1.B.Pemeros, M.I".OctpoymoBa «3anauu 1o XMMUHU U CIIOCOOBI
ux pemeHus» - M.: «/Ipodar

B.I'. lenucoBa «Xumus 11 kmacc moypoyHbIe TUIaHbI 10 YYCOHUKY
O.C.TI'abpuensina, I'.I".JIsicoBoii» - Bonarorpam» Yuutensb

M.A.Pg6oBa, Y.FO.HeBckas, P.B.JIunko «Tectel mo xumuu 11 kaacey, - M.
DK3aMeH

O.C.I'abpuensa, .I".ocTpoyMOB « XUMHYECKHI SKCTIEPUMEHT B TiKoJie 11

Kiace»; - M.: Ipoda



HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 callT Ay yautens «5 uay Ha ypok

XUMUN

http://him.1september.ru Enunas xomnexnus [{OP: [IpeameTnas xomtekmus
«XuMuUD»

http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o61eo0pa3zoBaTebHOTO

nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaa MKOIbHUKOB O XUMHH
http://chem.rusolymp.ru Opranndeckas XuMus: JIEKTPOHHBIA YUCOHUK JIJIs
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS

http://www.chemistry.ru JluctanuronHasi OJMMIHaa IO XUMHH:

TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTEIbHBIN MPOEKT
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