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MNOACHUTEJIbBHAS 3ATINCKA

[IporpaMmMa 1O XMMHM Ha YypOBHE cpeaHero oOmiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe @enepasibHOro  3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccwuiickoi
Oenepanuny, TpeOOBaHUN K pe3ylbTaTaM OcCBOeHUs (eaepanbHOH 00pa3oBaTeNbHOM MPOTrpaMMBbl
cpennero obmero odpaszopanus (POIT COO), npeacraBicHHbIX B DenepalbHOM TroCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenopaBanus y4eOHOTo npeamera «XuMus»
B oOpa3oBarenbHBIX  oOpranm3amusx  Poccuiickoit ~ ®Denepanuu,  peanu3ylOmUX  OCHOBHBIC
oOpa3oBaTesibHble MPOTpaMMbl, U OCHOBHBIX TOJIO)KeHUH «CTpaTerud pa3BUTHUS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roxa» (Pacnopsxenue IIpaBurenscrsa P® or 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKe IpOrpaMMbl IO XMMHMM, K OIpPENEICHHIO OOLIed cTpaTeruu
o0OyueHus, BOCIIUTAHUS U PA3BUTHUS O0YUAIOUIUXCS CpeicTBaMu yueOHoro npeamera «Xumusi» ans 10-11
KJIacCOB Ha 0a30BOM YypOBHE COCTaBWJIM KOHIentyaidbHeie mnojoxenus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIel, COAEp)KaHUs, pe3yNbTaTOB OOyueHUss U TpeOOBaHUN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHuE, IMOIy4aeMOe BBIMYCKHHKaMH 00111e00pa3oBaTeIbHON OpraHu3alluu,
ABJIIETCS. HEOTHEMJIEMON 4acThi0 UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEPIIAIOIIMM ATAlOM pean3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUYEBBIX IEHHOCTEH, MPUCYIIUX ILEJIOCTHOM cucreme
XUMHYECKOTO 00pa30BaHUs. DTH LEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB TNPHUPOIBI, (HOPMUPOBAHHS
MHUPOBO33pEHHUsI U OOIIeH KyJIbTYphl YeNOBEKa, a TaKkKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 37I0POBBI0 M IPHUPOAHOHN cpene. Peanmusyercss xumumueckoe oOpa3oBaHME OOy4aroOlIUXCsl Ha
YPOBHE CpeIHEero oOuero oOpa3oBaHMs CPEJICTBAMU YUEOHOTO MpeaMeTa «XUMHs», COAEp)KaHUEe U
MOCTPOEHHUE KOTOPOTO OIpe/eeHbl B MPOrpaMMe MO XMMHUHU C YYETOM cleuu(PUKU HayKu XUMHH, €€
3HAuUEHUs B MO3HAHUU MPHUPOJBI U B MaTEPHAIIbHOM )KM3HHU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX 1eneil u
IPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEJIHEro oO0IIero oO0pa3oBaHMs B
Poccuiickoit @enepanuu.

XUMHS Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MrpaeT oco0yi0 poJib B COBPEMEHHOMN
[UBUJIM3AI[MH, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTyphl. OHa BHOCHUT CBOM BKIaa B
(dbopMUpOBaHKE PALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO IPEACTaBICHUS 00
OKpY’KaroIlleM MUpPE Kak O €IMHCTBE MPHUPOJIbI M YeIOBEKa, KOTOpoe GOpMUPYETCS B XMMHUHU HAa OCHOBE
MOHMMAaHHUS BEIIECTBEHHOTO0 COCTaBa OKPYXKAIOIIETr0 MHUpAa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOThbEMJIEMON 4acThbiO
MHUPOBOH KYJIBTYPhl, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO TPYyJda U >KM3HU KaKIOTO YiieHa OOIIecTBa.
CoBpemMeHHass XMMHsI KaK HayKa CO3MJaTelIbHAsg, KaK Hayka BBICOKMX TEXHOJIOTMH HampaBjieHa Ha
peleHre ro0adbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, dHEPreTUYECKOH,
MUTIEBOH, YKOJIOTHYECKOW 0€30MMaCHOCTH U OXPaHBI 3JI0POBBSI.

B cootBeTcTBHM ¢ OOIMIMMH HENSMHU M MPUHIMIIAMH CPEIHEro o0IIero o0pa3oBaHUs COIEpKaHUe
npenmeta «Xumus» (10—11 kmacesl, 0a30BbIi YPOBEHb U3YUEHHs) OPUEHTUPOBAHO NPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY O0YYarOIUXCs, HEOOXO0AUMYIO UM JUIsl BRIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHMS] B KHU3Hb COLIMYMa, MPOJODKEHHUS OOpa30BaHUS B Pa3IMYHBIX
001acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocrapmsitomiuMu ipeamMeTa «XUMHs» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«OO0m1as 1 HeopraHU4ecKast XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SBISIFOTCS OCHOBBI
0a30BOI HayKH: CHCTEMa 3HaHHWK 1O HEOPTraHWYECKONW XUMUHU (C BKIFOUCHUEM 3HAHUN M3 OOIICH XHUMUN)
U opranudeckod xumuu. DOpMHUpPOBAHME JAHHOM CHUCTEMbl 3HAHUW TMPU H3YYEHUM NpeaAMETa
o0ecrieunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOro00pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATUH,
3aKOHOB U TEOPUH XUMUHU.



Crtpykrypa conepkanus KypcoB — «Opranndeckast xumus» U «O0IIas 1 HeopraHudeckasi XUuMHUsDy
chopMUpoBaHa B MpOrpaMMe IO XUMHH Ha OCHOBE CHCTEMHOTO MOJXOJa K M3YYEHHIO Y4eOHOTo
MaTepuasa W OO0YyCJOBIIEHA MCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHWUW HAa OMPEHeNEHHBIX
TEOPETHYECKUX YPOBHsX. Tak, B Kypce OpraHMYecKOd XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YpPOBHE
KJIACCUYECKON TEOPHUH CTPOEHHUS OPraHMYECKUX COCAMHEHUM, a TaK’KE Ha YPOBHE CTEPEOXHMMHUYECKUX U
ANIEKTPOHHBIX TPEICTaBICHUNA O CTpoeHHH BemiecTB. CBelneHuss 00 H3ydaeMbIX B Kypce BeIIeCTBax
JAIOTCSI B Pa3BUTUHM — OT YTJIEBOAOPOJOB JI0 CJIOXKHBIX OMOJOTMYECKH aKTHUBHBIX coeAuHeHui. B kypce
OpraHMYECKON XHMMHHU [OJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs NIEPBOHAYAIBHBIC TIPEJCTABICHUS O XMMHYECKON CBS3M, KIacCU(DUKAIIMOHHBIX MPU3HAKAX
BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIUU.

[Tox HOBBIM yTJIOM 3peHUS B IIpeaMeTe «XUMUs» 0a30BOTO YPOBHSI pacCMaTpPUBACTCS U3YYCHHBIN
Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUsl TEOPETUYECKUN MaTepuan U (aKTOJIOrHUECKUe CBEACHUS O
BEII[ECTBAX W XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HEOpraHudecKass XUMUs»
0o0y4JaromuMcsl TPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYEHHE MEPUOAMYECKOr0 3aKOHA C
00IIIETEOPETUUECKIUX M METOJOJIOTHYECKUX TIO3UIMN, TIIyO)KE€ TIOHATh HCTOPUYECKOE HW3MEHEHHUE
G yHKIIHI 5TOr0 3aK0Ha — 0T 0000MIAIOIIEH 10 OOBSICHSIONIEH U IPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMH O BaXKHEWMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOWCTBAX U
NPUMEHEHUHU, a TAKXKE O XMMHYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonosiHseTcs B Kypcax 10 u 11 kimaccoB afieMeHTaMu COACPIKAHUS, UMEIOIIUMH KYJIbTYPOJIOTHYECKUNA 1
NPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHHUMAHHUIO B3aHMMOCBS3UM XHUMHH C JAPYTUMU
HAayKaMH, pACKpPBIBAIOT €€ poJib B II0O3HABATEIHbHOM M TMPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTHUECKUX
MPHIOKECHUH XUMHH, TTIOMOTAIOT BBIITYCKHUKY OPUECHTHPOBATHCS B OOMIECTBEHHO M JINYHOCTHO 3HAYUMBIX
npo0OiieMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATh WH(MOPMAIUMI0O U TMPUMEHSTh €€ It
TIOTIOJIHEHUSI 3HAHUM, PEIICHUS! HHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEIOBATEILCKHUX 3a1a4. B
[EJIOM COJiepKaHhe y4eOHOTo mpeaMmera «XHUMHs JaHHOTO YPOBHS H3YYEHHsS] OPUEHTHPOBAHO Ha
dbopmupoBaHHe Y OOYYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUA (Priiocopckux uieH,
TaKUX KaK: MaTepuaibHOE EIMHCTBO HEOPTaHHMYECKOro W OpPraHMYecKoro Mupa, OO0YCIOBIEHHOCTH
CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, TTO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM dKCIIEPUMEHTA
U peIIeHHs] MPOTUBOPEUUl MEXIY HOBBIMU (paKTaMU M TEOPETUYECKUMH TMPEANOCHUTKAMU, OCO3HAHUE
pOJIM XMMHU B PELICHUM SKOJIOTMYECKHX MpoOJeM, a Takke MpolieM cOepekeHUs dHEepPreTHYecKuX
PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTepUAIIOB.

B murane pemienus 3a7ad BOCIHMTAHUS, PA3BUTHUS M COLMAIM3AIUN OOYYArOUIUXCS TPHUHSTHIC
IporpaMMoil MO XHUMHHM TMOAXOAbl K ONPEIACICHUI0 COJEpKaHUS M TOCTPOCHUS MpeaMeTa
MpeaycMaTpuBalOT (GOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEUCTBUM, MMEIOIMUX 0a30BOE 3HAYEHUE
JUTSL Pa3JIMYHBIX BUOB JESATEILHOCTH: PEIIeHUs MpoOiieM, MOUCKa, aHamu3a U 00paboTku uHpOpMaIuu,
HEOOXOIAMMBIX JUISI TPHOOPETEHHUS ONBITA TMPAKTHYECKOWM ¥ HCCIIENOBATEIbLCKOW JIeATEIbHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B TTO3HAHUU XUMUMU.

B mpakTuke mpemnomaBaHUsl XMMHUM KaK Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHMs, TaKk W Ha
YPOBHE CpeIHero oO0Iero odpa3oBaHUs, MPH OMPEACICHUU COAEPKATETHLHOW XapaKTEPUCTUKU Ilenei
M3y4YeHUs] TpeaMeTa HampaBlIeHWEeM TIEPBOCTEIICHHOW 3HAYUMOCTH TPAJAWIIMOHHO MPHU3HAETCS
dbopMUpOBaHHE OCHOB XMMHUYECKOW HAyKU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JIeATeTLHOCTH YeJIOBEKa M KaK OHOTO M3 KOMIOHEHTOB MHPOBOW KyJIbTYpbl. C METOAMYECKOW TOYKH
3pEHMs TAKOM MOJIXO0] K OIIPEIEIICHHUIO 1IeJIel U3yUeHUs IPeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

CormacHO JaHHOM TOYKE 3pEHUS TJIABHBIMH IIEJISIMH H3YyYCHUs TMpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBRsAIOTCS:

dbopMHUpOBaHHE  CHCTEMBbl  XMMHYECKHMX  3HAHMW KAk  BaKHEHINEW  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOW JIe)KAT KIIFOUEBbIE IOHATHS, (DyHIaMEeHTaIbHBIC
3aKOHBl M TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IOHMMAaHHUE CYIIHOCTU JIOCTYITHBIX
000011eHIIT MEPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHUE C HCTOPUEH WX PA3BUTUS U CTAHOBIICHHUS;



(GbopMHpPOBaHME M pa3BUTHE MPEJICTABICHUH O HAyYHBIX METOJAaX IIO3HAHMS BEIICCTB U
XUMHUYECKUX PEaKIUid, HEOOXOAUMBIX ISl IPUOOPETCHHUSI YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XAMHYECKUX SABJIEHUN, UMEIOLIMX MECTO B PUPOJE, B MPAKTUYECKON U MOBCEIHEBHOM )KU3HU;

Pa3sBUTHEC yMeHI/Iﬁ U CII0CO00B JACATCIIBHOCTH, CBA3aHHBIX C H8,6JHOI[GHI/I€M u OOBSICHCHUEM
XUMHYCCKOI'0 SKCIICPUMCEHTA, CO6J'IIOI[€HI/IGM IIpaBUJI 0e301macHOro O6paH_ICHI/I${ C B€IIECCTBaAMU.

Hapsny ¢ stum, conepxkaTenbHas XapakTEpUCTHKA LEeJed M 3a7ad HM3y4YeHHs IpeaMeTra B
nporpaMme 0 XMMHU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU B
cucteme cpeanero oOmiero obpasoBaHus. CeroiHs B NPENOJaBAHUM XUMHUH B OOJBIICH CTENeHU
OTIA€TCsl MPEANOYTCHHE NPAKTHYECKOH KOMIIOHEHTE COJACpKaHHUs OOY4YCeHHs, OPUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00I1€00pa30BaTENbHON OpraHu3alliy, BIIAJCIONIero He HaOOopoMm 3HaHUil, a
(GYHKIIMOHATBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU W YMEHHSIMH AKTHBHOTO TIOJTYYCHHS 3HAHUN U
MIPUMEHEHHUS UX B PEAIbHON KU3HHU ISl PEILICHUs IPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ aTHM nipu U3ydeHuH npeamMera « XuMus JOMUHHUPYIOIEe 3HAaUeHHE MPUOOPETAIOT TaKue
LEJIU U 337]a41, KaK:

ajganTanus OOy4arolMXCsi K YCIOBHSM JIMHAMHYHO pPa3BHBAIOLIETOCS MHUpPA, (opMUpOBaHUE
UHTEIJIEKTYaqTbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K  €aMOOOpPa30BaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIMAX, CBI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIHI), HMEIOIINUX
YHHUBEpPCATbHOE 3HAYCHHE Ui PA3IMYHBIX BHAOB JEATEILHOCTU: PElIeHHUs npolseM, MoucKa, aHalnu3a 1
00paboTkn MHGOPMAITUU, HEOOXOAUMBIX IS MPHOOPETEHUs OIBITa JIEATEIBHOCTH, KOTOpas 3aHUMAaET
BaXHOE€ MECTO B IMO3HAHWU XHWMHUHU, a TaKXKe ISl OICHKH C MO3UIMI IKOJIOTHYeCKON 0e30MmacHOCTU
XapaxkTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB HA OPraHU3M YeJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, WHTEIEKTYallbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yJarouumxcs: CloCOOHOCTA CaMOCTOSATEIFHO NMPUOOPETAaTh HOBBIE 3HAHUSI TT0 XUMHUU B COOTBETCTBUU C
YKU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHbIE NH(GOPMAIIMOHHBIE TEXHOJIOTHH AJIs TIOMCKa
Y aHaIM3a yueOHOM M HAyYHO-TIOMYJISIPHOW HH(POPMAIIUA XUMUYECKOTO COICPIKAHNS,

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIUXCS AaCCOIUMATHUBHOTO M JIOTMYECKOTO MBIIIICHHUS,
HaOJIIOaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, TIPHU
IJIAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE Y OOYYaAOMIMXCS YOSKIEHHOCTH B T'YMAHHCTUYECKOW HAIPaBIECHHOCTH XUMHH, €
BaXHOW pOJIM B PEUICHUH TI00ATbHBIX MPOOJIEM paIOHATBHOTO MPUPOAOINOIB30BAHUS, MOMOTHEHUS
SHEPreTUUECKUX PECYpCOB M COXpaHEHUs TMPUPOJHOTO PABHOBECUS, OCO3HAHHMS HEOOXOJIMMOCTH
OepeKHOT0 OTHOIICHUS K MPHUPOJIE U CBOEMY 3JI0pPOBbIO, a TaKXkKe MPHUOOPETEHUs OIbITa UCIOIB30BaAHUS
MOJIYYCHHBIX 3HAHUW I TMPUHSATHS TPAMOTHBIX PEIIEHUN B CHUTYallUSX, CBSA3AHHBIX C XMMHUYECKUMHU
SIBJICHUSIMU.

B y4uebHOM mmaHe cpemHero ooimero o0pa3oBaHus MPEAMET «XUMHs» 0a30BOT0 YPOBHS BXOJHUT B
COCTaB MpeaIMeTHOU 00macTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO11iee ynCiIO YacoB, OTBEIEHHBIX AJIS M3Y4YEHHS] XUMHH, HA 0a30BOM ypOBHE CpEIHEro OOIIero
oOpa3oBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJEIIO).

COIAEPKAHUE OBYYEHUSA

10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH



[IpenMeTr opraHM4ecKoO XUMUHU: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE
B IIOJIyYEHUU HOBBIX BELIECTB W MaTepHaloB. Teopus CTPOEHUS OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHBIC TOJ0XKeHUsI. CTPYKTYpHBIE (POPMYJIIBI OPraHMYECKHUX BemlecTB. ['oMoorus,
n3oMepus. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o Kiaccu(UKALMU OPraHMYECKHUX BemlecTB. HoMeHknarypa OpraHu4ecKux
COCIMHEHUH (cucTeMaTHuecKas) M TpUBUAIbHBbIC HA3BaHUS BAXKHEHIIMX MPEICTaBUTENEH KIaccoB
OpraHMYECKUX BEILECTB.

OKCIepuMEHTAIbHBIC METObl M3YUYEHHUS BEIIECTB U UX MPEBPAlllEHUI: 03HAaKOMIIEHHE ¢ o0pa3iamMu
OpPraHMYECKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HAOJIO/IEHUE U ONMHUCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpPU
HarpeBaHuu (1J1aBJieHUE, OOYTIIMBAaHUE U TOPEHUE).

YriieBogopo/bl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM psii. MeTaH U 3TaH — NpOCTEHIINE ITPEICTaBUTENN
anKaHoB: (PU3MYECKHE W XHMMHUYECKHE CBOMCTBA (peaklMu 3aMEIICHHUs W TOpPEHHs), HaXOXKICHHE B
IpUpoJie, OTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAd. ODTUIEH W MPONWIEH — MPOCTEHIINe
MPEACTABUTEM  AJKEHOB: (U3MYECKHE M XHUMHYECKHME CBOMCTBAa (peakuuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIMH, OKUCIICHHUS U TIOJIMMEPHU3allNN ), IOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metmwiOyraauen-1,3: crpoeHue, BaKHEUIINE XUMUYECKUE CBOMCTBA
(peakuus nmonuMepusaiun). [lomyuyeHue CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKUM pPsif. ALETUIECH — MPOCTEHIINI
MpE/ICTaBUTENIb alKMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, TUIpATAIIMHN, TOPEHHUSI ), TOTyYCHUE U TIPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (GUIMUECKME U XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTYYEHHUE U IPUMEHEHHE. 101y01: cocmas, cmpoenue, guzuieckue u
Xumuyeckue — ceoucmea  (peakyuu — 2alO02eHUPOBAHUL U HUMPOBAHU), nonyyeHue  u
npumerneHnue. TOKCHIHOCTh apeHOB. I'eHeTHUecKas CBsA3b MEXAY YIJII€BOAOPOJAMHM, MPUHAICKAIUMU K
pa3IMYHBIM KJlaccam.

[TpuposHble UCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHslii ra3 u nonmytHele HedTaHbIe ra3bl. HepTh u
e€ mpoucxoxaenue. CmocoObl TmepepabOTKH  HedTHU: TEperoHka, KpPEeKUHr (TePMHUYECKUH,
KaTauTAYeCcKuil), muponu3. [IpoaykTel nepepadoTku HEPTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yrosb U MPOyKTHI €ro MepepadoTKu.

OKCepUMEHTAJIbHbIE METObl N3YUYEHHUS BEIIECTB U UX MPEBpAlllEeHUuI: 03HaKOMIIEHHE ¢ o0pa3lamMu
IIacTMacc, KaydykoB M pe3uHbl, Koinekuuu «HepTs» u  «Yrodpy, MOAETUPOBAHHE MOJEKYI
YIJI€BOJIOPOAOB M TaJOre€HONPOU3BOIHBIX, MPOBEIECHUE NPAKTUYECKON paboThI: MOJIyYeHHUE STUIIEHA U
U3Y4YEHUE €r0 CBOMCTB.

Pacuérnbie 3a1auu.

Boruricnenuss mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMH MO HU3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO U3 MCXOJHBIX
BEILECTB WUJIU IPOJYKTOB PEAKILIUH).

Kuciopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenpHBIE OHOATOMHBIC CHHUPTHL. METaHON W ITAHON: CTpOeHUE, (PU3MYEeCKHe U XUMHUYECKUE
CBOMcTBa (peakuMM C AaKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOAOPOJAaMH, TOpPEHHUE), INPUMEHEHHE.
Bonmoponnbsie cBsS3M Mexay MOJEKylIaMH COUpToB. [leficTBUEe MeTaHOJIa M 3TaHOJa Ha OPraHu3M
YEJI0BEeKa.

MHOroaTOMHBIE CIUPTHL. ITUICHIIMKOIb U TIUIEPUH: CTpOeHUE, (PU3NYECKUE M XUMUYECKUE
CBOICTBa (B3aMMOJIEHCTBUE CO IIETOYHBIMM METaJUIaMM, KAaueCTBEHHAas peaklMs Ha MHOTOATOMHbBIE
cnupThl). JleiicTBue Ha opraHu3Mm yenoBeka. [[pumeHenue riviepruHa u STUICHTIIUKOIS.

®deHoJI: CTPOCHHE MOJEKYNbl, (U3UYECKHE M XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue peHomna.




Anprerunsl U kemownvl. @OpManbIeruy], amneTanbIerui: CTPOCHUE, (U3NUYECKUE U XUMHUYECKHE
CBOICTBa (peaKkIuy OKUCICHUS 1 BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKLMH), MOJIyYeHUE U IPUMEHEHHE.

OHOOCHOBHBIE TIpE/IEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsL U YKCYCHAs! KUCIOTHI: CTPOCHHE,
duznyeckue U XMMHUYECKHE CBOMCTBA (CBOWCTBA, 00IIME I Kiacca KHCIOT, peaklus dTepuduKaiim),
noigydeHne u nupuMeHenue. CTeapuHOBash M OJEMHOBAas KHCIOTHI Kak NPEACTABUTENN BBICIINX
KapOOHOBBIX KUCJIOT. MbliIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEe IeHCTBUE.

Crnoxnble 3(Upbl KaK NPOU3BOJIHBIE KapOOHOBBIX KHCIOT. I'MApOIHN3 CIOXHBIX 3¢(pupoB. JXKupsl.
['unponus xxupos. [Ipumenenue xupoB. buonornyeckas posb KUPOB.

VYrneBoasl: cocraB, kiaccudukanus YriaeBoJoB (MOHO-, JW- W ToOJUcaxapuibl). [nmokoza —
IPOCTEHIINKA MOHOCAXapua: OCOOEHHOCTU CTPOCHMSI MOJIEKYJbl, (PU3UYECKHE M XUMHUYECKHE CBONCTBA
(B3ammogetictBue ¢ ruapokcuaom meau(ll), okucieHwe ammuadHbBIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpPOXKEHHUE TIIIOKO3bI), HAXOXJACHHUE B MPHUPOJE, NMPUMEHEHHE, OUOJIOTUYECKasi POJib.
®otocunTe3. PPyKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman wu wnesmimono3a Kak OpupojaHble monuMepbl. CTpoeHHe Kpaxmajga U IEJUTIOJIO03bI.
Ou3nuecKkre 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THUIPOJIN3, KAUeCTBEHHASI PEAKIIUs C HOJIOM).

DKCepUMEHTAIbHBIC METO/Ibl U3YYEHHs BEUIECTB U MX MPEBPALICHUI: TPOBEACHHE, HA0II0IeHNnE 1
ONMCAaHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAa4ECTBEHHBIC PEAKIIMH OJHOATOMHBIX
crupToB (OKHCIeHHe 3TaHona okcuaoM Meau(1l)), MEHOroaToMHBIX CIMPTOB (B3aMMOJICHCTBHE TIIUIIEPHUHA
¢ ruapokcuaom menu(ll)), ampaernnoB (OkuciIeHHE aMMHUAYHBIM PacTBOpOM okcuaa cepedpa(l) u
ruapokcuaoM meau(ll), B3auMozaeiicTBHe Kpaxmaia ¢ HOJIOM), NMPOBEACHUE MPAKTHYCCKON padOTHI:
CBOICTBa PacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3a1ayn.

Brruncnenusi mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HMCXOAHBIX
BEIIECTB WJIU MPOYKTOB PEAKIUH).

A3oTCcoaeprKale OpraHu4ecKrue COeIMHEHHs.

AMUHOKHCIIOTBI Kak aM{QOTepHbIe OpraHW4YecKhe coeanHeHus. Duzndeckne W XUMHUECKHUE
CBOICTBa aMUHOKHUCJIOT (Ha IpUMepe TTIUIHA). bruonornueckoe 3HaueHnE aMHUHOKHUCIOT. [lenTuabt.

benkn kak MpUpPOIHBIE BRICOKOMOJIEKYIISIPHBIC coeMHEeHUS. [lepBUYHAS, BTOpHYHAS U TPETHYHAS
CTpYKTypa Oe’aKoB. XMMHUYECKUE CBOMCTBA OEIKOB: THAPOIIN3, ACHATYpaIusl, KaUeCTBEHHBIC PEeaKINK Ha
OenKu.

OKCIepUMEHTAILHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEBpAIICHHUH: HAOIIOIEHNE U OMHUCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIMs OCIKOB TP HArPEBAHWH, [IBETHBIE PEAKIIUHU OSIIKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OCHOBHBIE TIOHSTUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHHIA: MOHOMED, TTOJIMMED, CTPYKTYPHOE
3BEHO, CTENEHb [OJIMMEPU3ALMN, CPEOHsIsT MoJeKyispHas Macca. OCHOBHbIE METOJABI CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH — TIOJTMMEPH3AIHS U TIOJTMKOH/ICH CaIIHS.

DKCTepUMEHTAILHBIE METOIbl M3YYCHHUS BEIIECTB U UX MPEBPANIEHUN: 03HAKOMIICHHE ¢ 00pa3iaMu
NPUPOHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYTYKOB.

MeXnpeIMeTHbIE CBSI3H.

Peanu3anuss MeXIpeaMETHBIX CBsS3€d IIpU M3YYEHUM oOpraHndeckod xumum B 10 kiacce
OCYIIIECTBIISIETCS. Yepe3 HCIOIB30BaHMWE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSITHUN, TaK W TOHSITHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJTSI OTACTBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBEHHO-Hay4YHbIC MOHSTH: SBJICHHE, HAy4YHBIM (aKT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3, KiIacCUPUKAIM, MEPUOANIHOCTh, HAOJIIOJCHUE, W3MEpPEHHEe, OKCIIEPHMEHT,
MO/JIEJIUPOBAHUE.

®dusnka: marepusi, SHEpPrusi, macca, aToM, OJJIEKTPOH, MOJEKyJa, IHEPreTUYeCKUil ypOBEHD,
BEIIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSIHME BEUIeCTBA, (DPM3MYECKHE BEIUYMHBI M E€IUHHIIBI UX
U3MEpEHHUSI.




buonorus: knetka, opraHm3M, Owuocdepa, OOMEH BemeCTB B opraHusme, (oTocuHTE3,
OMOJIOTMYECKH aKTHBHBIC BEeCTBA (OCIIKH, YIIICBOIbI, )KHPHI, PEPMEHTHI).

['eorpadusi: MUHEpaIbI, TOPHBIC TIOPOIBI, MTOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHONOTHsI: TMHIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIBHOTO IHTAHHS, MOIOIIUE CPEICTBa,
JICKapCTBCHHBIE M KOCMETHYECKHE TIperaparbl, MaTepUalibl M3 HUCKYCCTBEHHBIX M CHHTETHYCCKHX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XUMHH

XHUMHYECKUH 3JIeMEeHT. AToM. SIapo aToma, M30TOIBI. DJIEKTPOHHAsS 000JI0uYKa. DHEPreTUYCCKUE
YPOBHH, TOAYPOBHH. ATOMHbIE opOuTamu, S-, P-, O- smemenTbl. OCOOCHHOCTH pacipeaeIeHUs
AJIEKTPOHOB IO OpOUTAIsIM B aromMax »JJIEMEHTOB TEPBBIX YETBHIPEX MEPUOJOB. JIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

ITepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuyeckux sneMeHtoB . M. Menpaeneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuonnueckoi cucteMbl xuMuyeckux 3neMenToB J[. 1. Menneneesa
C COBPEMCHHOM TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MCHEHHS CBOWCTB XHMHYCCKHX
9JIEMEHTOB U 00pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BELIECTB IO TPyNIaM U IMepuojaM. 3HaueHue
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKasi CBSA3b. BUABI XMMHUECKON CBS3M (KOBaJIGHTHAs! HEMOJSApHAs U
HoJIsIpHasi, MOHHAs, MeTajulMueckas). MexaHu3Mbl 0Opa3oBaHMsI KOBAJIEHTHOM XHUMHYECKOW CBSI3U
(oOMeHHBI U JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BajgeHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenenb okucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOIO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
THunbl KPUCTATIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIIETKH.

[lonsiTue 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOUAHBIE PacTBOPBI. MaccoBasi 107151 BEUIECTBA
B pacTBOpE.

Knaccudukanus HeopraHudeckux coeAuHeHuid. HoMeHkIaTypa HEOpraHMYeCKHUX BEIECTB.
I'enernueckas cBsI3b HEOPraHMYECKHUX BELIECTB, MIPUHAUIEKAIINX K Pa3IMUHBIM KJlaccaM.

Xumunueckas peakius. Knaccudukanys XuMUYeCKUX peakiuii B HEOPTaHUYECKON U OpraHnuecKoi
XUMHUHU. 3aKOH COXpPaHEHMs] MacChl BEILIECTB, 3aKOH COXPAaHEHUS W TMPEBPALLEHUS HSHEPruu IpH
XUMUYECKUX PEaKLUsX.

CkopocThb peakiiu, €€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTuMble peakiui. XUMHUECKOe
paBHOBecue. DaKkTOPHI, BIUAIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle llarense.

OnekTponauTnueckas auccounanus. CuibHble U cinalble 37eKTpoiauThl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KUCIasl, HEUTpaabHas, IIeJI0YHasl.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DOKCIepUMEHTAILHBIE METObl W3YYCHHS BEIIECTB W WX TPEBPAIICHUN: JEMOHCTpAIUs TaOIuIl
«ITepuogmueckass cucrema xumuuyeckux diaemeHToB JI. WM. MenaeneeBa», wu3ydeHHE MoJeIel
KPUCTALTMYECKHUX PEUIETOK, HAOII0IeHNE
U ONHMCAHHME JEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OMNBITOB (Pa3lIOKEHHE IEPOKCHAA BOJIOpPOAa B
IPUCYTCTBUM KaTaJlU3aTopa, ONPEAEIIEHUE CpPelbl PacTBOPOB BEIECTB C NOMOUIbI YHHBEPCAIBHOTO
MHAMKATOpa, Peakluyd HOHHOTO OOMEHa), MpOBeIEeHUE MPaKTUYeCKOl paboThl «BiusHHE pa3nUYHBIX
($aKkTOpOB Ha CKOPOCTh XUMHUECKON pEeaKIMm».

PacuérHble 3a1auu.

Pacuérbl 0 ypaBHEHUAM XMUMHUUYECKUX PEAKLIMM, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI
C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIsI BEILIECTBAY.

Heoprannyeckasi Xumus




Hemeramnbl. Ilonoxkenne HemertamioB B Ilepuogumyeckoil cucTeME XMMHYECKHUX 3JIEMEHTOB [l.
W. MenpeneeBa U1 0COOCHHOCTH CTPOCHUSI aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPOIHS
HEeMeTaJuIoB (Ha IpuMepe Kuciaopoaa, cepsol, pocdopa u yriepona).

XHUMHYECKHE CBOWCTBA BAKHEUIIINX HEMETa/UIOB (TaJOreHOB, cephl, a3oTa, (pocdopa, yriaepona u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpruMeHeHre BaKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramibl. [lonoxxenue wertaiwioB B Ilepuognyeckoil CUCTEME XUMHUYECKUX JJIEMEHTOB /I.
N. Mengaeneea. OCOOCHHOCTH CTPOCHHS JJIGKTPOHHBIX O0O0JIOYEK aToOMOB MeTauioB. OOmue
¢dusnyueckue cBoiicTBa MeTayioB. CIIaBbl METAJUIOB. DICKTPOXUMHUECKUN PSIJT HANIPSDKEHUH METaJUIOB.

XHWMHYECKHUE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, KaJIWi, KaJbIMH, MarHWi, aTlOMHHHMH,
IIUHK, XpPOM, JKeJIe30, ME/Ib) M X COCTMHCHUH.

OO6mue cnocoOs! momydeHus MeTauioB. [I[puMeHeHne MeTalIoB B OBITY M TEXHHUKE.

OKCIIEPUMEHTAIIbHBIC METOJbl HM3YYCHHUS BEIISCTB M WX NPEBPAIICHHUN: HW3YYCHUE KOJUICKIIUU
«MeTtael ¥ CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad, HaOJII0JIEHUE W
ONHMCAaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THUIPOKCHUIA ATFOMHUHHS C
pacTBOpaMH KUCJIOT U IIEIOYEH, KAYECTBEHHBIE PEaKIIMK Ha KAaTHOHBI METAJIJIOB).

PacuérHble 3a/1auu.

PacuéTtel Macchl BelecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIHMYECTBY BEIECTBA, MAcCE WU
00BEMY OJTHOTO M3 YYAaCTBYIOIINX B PEAKIIUHU BEIIECTB, pacuEThl MacChl (00hEMA, KOJTMIECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUH, €CJIU OJIHO U3 BEILIECTB UMEET PUMECH.

XUMHUA U KU3HDb

Ponp xuMum B 0OECHEYEHUH SKOJIOTMYECKOM, JHEPreTHYECKON M THUIIEBOH 0e30MacHOCTH,
pa3BuTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XMMHUYECKUX PEaAKITHil.

[IpencraBienuss 00 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIIICHHOTO TMOJNYYEHHUsI BaKHEHIINX
BEIIIECTB.

UenoBek B MHUpPE BEHIECTB M  MAaTEpUAIOB: BaXKHEHINIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, Kpacku, CTEKJIO, KEepaMHKa, MaTepHalibl Il  JJIEKTPOHUKH,
HaHOMAaTEePHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC YI0OPCHHS.

XuMHS ¥ 3]I0pOBbE YEJIOBEKA: MpaBHJIa MCIOJIB30BAHUS JICKAPCTBEHHBIX IMPENapaToB, MpaBuia
0€30MMacHOTO UCTOIh30BAHUS MPENapaToB OBITOBON XUMUN
B MIOBCETHEBHOM KU3HM.

MexnpeIMETHBIE CBSI3U.

Peanu3zanus MexnpeaMeTHbIX CBsI3el P U3yUeHUH O0IIel U HeopraHuueckoi xumuu B 11 kiacce
OCYIIECTBJISIETCS Yepe3 HCIOIb30BaHUE KaK OOINMMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHSATHH,
SIBJISTFOIITUXCSI CACTEMHBIMHU JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me eCTECTBEHHO-HAYYHbIE TTOHATHS: HAyYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAIIU3, CHHTE3,
KJaccuukanusi, IepuoAMIHOCTh, HAOJIOICHHUE, SKCTIEPUMEHT, MOJISTTUPOBAHNE, U3MEPECHHE, SIBICHHE.

®dusuka: Marepus, SHEpPrus, macca, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaInoOaKTUBHOCT, MOJIEKYJIA, DHEPTETUIECKUNM YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOsSTHUE
BEIIECTBA, (DU3NYCCKUE BEIMYUHBI M €IMHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIE TIOPOJIBI, TOJIE3HBIE UCKOMIAEMBIE, TOTIIIUBO, PECYPCHI.

TexHonorusi: XuUMHUYECKas MPOMBIIIJIEHHOCTh, METAJUTyprus, MPOU3BOJICTBO CTPOUTEIIHHBIX
MaTepHaJIOB, CEIbCKOXO3IUCTBEHHOE MPOM3BOJICTBO, MHUIIEBAs MPOMBIIUICHHOCTh, (hapMaleBTHUecKas
MPOMBILIUIEHHOCTb, TPOU3BOJICTBO KOCMETHMYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, SJIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.




[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPE/ITHEI'O OBILET'O ObPA3OBAHNMA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOEHHUs OOYYarOUTUMHUCS IPOTrpaMm
CpEIHEero o0rmiero oOpa3oBaHwMs (JINYHOCTHBIM, METalpeAMETHBIM U IPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOW uis pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS MPOTrpamMm
CpeIHero o0mero 00pa3oBaHus SIBISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.

B cooTBeTcTBUU C CHCTEMHO-AESTEILHOCTHBIM MOJIXOJI0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHMSI TIpeMeTa «XHUMHsS» Ha YPOBHE CpeIHEro oOIiero oO0pa3oBaHUs BBIJIEICHBI CICAYIOIIHNE
COCTaBJISOLIHE:

OCO3HaHWE OOYYAIOMMMHUCI POCCUUCKON TPaXIaHCKOHW HIASCHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHUIO;

HaJU4re MOTHUBAIIUU K 00YUECHUIO;

I[eJICHAIIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUIN JTMUYHOCTA Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH
Y UCTOPHUYECKUX TPAJAUIUNK 0a30BOM HAYKHU XUMHH;

TOTOBHOCTb M CHOCOOHOCTH OOydaroluxcsi PYKOBOJCTBOBAaThCS B CBOCH JI€ATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, ITPUCYIIIMMH [IEJIOCTHON CHCTEME XMMUYECKOTO 00pa30BaHNUS;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHMYECKON KYIbTYpbl M CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHMS IMpeAMeTa «XHUMHUS» JIOCTUTaloTCS B €IMHCTBE y4eOHOU U
BOCIIUTATEILHON  JEATEIBHOCTH B COOTBETCTBUM C TI'yMAHHUCTHYECKUMHU, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU M UA€aTaMH POCCUHUCKOTO IPaKAaHCKOTO OOIIECTBA, MPUHATHIMU
B O00IIECTBE HOpPMaMH M TIpaBUJIAMH TOBEACHUS, CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBIIEHUS JINYHOCTU O0yUaIOIIHXCS.

JlugHOCTHBIE pE3yNabTAaThl OCBOEHUS TpeaMeTa «XUMHUS» OTpakaroT CHOPMHUPOBAHHOCTH OIMBITA
MO3HABATEIBHON M MPAKTUYECKON NEATETHbHOCTH OO0yYaroUIMXcs M0 peaan3alii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpakIaHCcKOro BOCHMTAHMS:

OCO3HAHUA 00YYAIONMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEHN, YBAXKCHUS K 3aKOHY U
MIPABOIOPAIKY;

MIPEICTABJICHHS O COIMAIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOH AESITENFHOCTH MPH CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTBl IPYTHUX IMPHU
aHaJIN3€ Pa3INYHBIX BUJIOB yU€OHOU IeATETbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTEUECTBEHHOW XUMUU;

YBaOXEHHSI K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPUU U TPAKTUUECKOTO MPUMEHEHUS XHMUU,
OCO3HAHUS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3yJbTaT JJIUTEIbHBIX HAOIIOJCHUN, KPOMOTINUBBIX
IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YYE€HBIX U TPAKTHKOB;

WHTEpeca W TO3HABATEIHbHBIX MOTHBOB B TOJYYCHHUHU W TOCJIEAYIONMEM aHaiu3e WH(popManuu o
MEePEOBbIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,

U IPUHAMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICHh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIUII HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;



4) hopMHPOBaAHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHHUS LIEHHOCTE! 3I0pOBOro M 0€30MacHOro 0opasa »KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOirofieHus paBuil 6e30MacHOro oOpallleHus C BEIIECTBAMU B OBITY, OBCETHEBHOM >KU3HU U B
TPYAOBOM JEATEIBbHOCTH;

MOHUMAHUS LEHHOCTU MPaBUJI WHIUBUIAYATbHOIO M KOJUIEKTHBHOTO O€30MAaCHOTO IOBEJCHHS B
CUTYyalUAX, YTPOXKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJEICTBUN U HEMPUSITUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHSI alIKOr0JIsl, HAPKOTUKOB,
KYpEHHUs);

5) TpyA0BOro BOCIIUTAHMS

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKON NIEATEIBHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JIE€ATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE yYacCTHE B PELICHUU NPAKTUYECKUX 33/1a4 COLIMAIbHON HAIIPaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHUIO MpOo(eccHii pa3IMyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS IPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)XEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHus, Oymymieit
npodeccun M peanu3ali COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6) 9K0JIOrHY€eCKOro BOCITUTAHUSI:

9KOJIOTHYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOYHHUKY CYHIECTBOBAHMS KU3ZHU
Ha 3emiie;

MOHMMAHUS TJIOOANBFHOTO XapakKTepa HSKOJOTUYECKHX MpoOJieM, BIUSHHUS OSKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbL;

OCO3HaHMsSI HEOOXOJUMOCTH HMCIIOJIb30BAaHUS JIOCTHKEHMH XUMHH JUId pEIIeHUs BOMPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS JEHCTBUM, NMPUHOCALIMX BPEJ OKPYKAIOIIEH NPUPOJHONW CPElE, YMEHHS
IPOrHO3MPOBATh HEOJArONPUSITHBIE HKOJIOTUYECKUE MOCHEACTBUS NPEAIPUHUMAEMBIX JEHCTBUI U
peaoTBpalaTh Ux;

HaJIMYUS PAa3BUTOIO SKOJOTMYECKOr0 MBIIUIEHUS, SKOJIOTMYECKON KYIbTYpPBhl, OIbITA JEATEIbHOCTH
SKOJIOTUYECKOW  HANpaBJI€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCI HMHM B  [IO3HABAaTEJIbHOW,
KOMMYHUKaTUBHOW U COLIMAJIBHOW TPAKTUKE, CHOCOOHOCTM W YMEHHUS aKTUBHO IPOTHUBOCTOSITH
U7C0JIOTHH XeMopoOuu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 0OIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CTIEUPUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ PONu B (JOPMUPOBAHUU PALMOHAIBEHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUM LIEJIOCTHOTO TMPEACTaBICHUS 00 OKPYKAIoIEM MHUpE Kak O €JUHCTBE
PUPOJBI U YENIOBEKa, B TO3HAHWM MPUPOTHBIX 3aKOHOMEPHOCTEW M pElIeHUH MpoOJieM COXpaHEHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeXJIEHHOCTH B 0CO0OW 3HAUMMOCTM XUMHMM JJISI COBPEMEHHOM LMBWIM3AaLMU: B €€
TYMaHHUCTHYECKOW HANpPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI,
peleHny 1I100aNbHBIX MPOOJIEM YCTOHYMBOTO pPa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, dHEPreTUUYECKOH,
MUIIEBONH U 3KOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00€CIIEYEHUH YCIOBHM YCHENIHOTO
TPyZa ¥ SKOJIOTUYECKH KOM(BOPTHOM KU3HU KaXKJI0T0 YJjieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON T'PAMOTHOCTH: MOHUMAHMS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydYaeMble 3HAHHS JUIS aHaIu3a U OOBSICHEHMS
SBJICHUN OKPY’KAIOLIEr0 MHUPAa U MPOUCXOASAIIMX B HEM H3MEHEHUH, YMEHUs JelaTh 00OCHOBaHHbBIE



3aKJTFOYCHUS Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIUXCS JIAHHBIX C IENbI0 TOTYYCHHS JTOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS Ui peUIeHus MnpoodiieM B
pealTbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpEeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHMIO U CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax npodecCHOHATbHON AeITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUsS YYCOHOTO MpeaMera «XHMHUsS» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BKIIOYAOT:

3HaYUMbIe I (OPMHPOBAHHMS  MHPOBO33PEHHUs  OOYYAKOIIMXCA  MEKIUCIUILITMHAPHBIC
(MeXTpeaMeTHbIe) OOIICHAYYHBIC TOHATHS, OTPAXKAIOIIME LETOCTHOCTh HAyYHOW KapTUHBI MUpa U
crenu(puKy METOJI0B IO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHs,
SIBIICHUE, TIPOIECC, CHUCTEMa, HAYYHBIH (haKT, MPHUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOJIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHbIE Yy4eOHbIE JEUCTBHUS (IIO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISITUBHEIC),
obecrieunBaroimue (GopMupoBaHue (YHKIMOHATBHOW TI'PaMOTHOCTH W COIMAIBHOHW KOMIICTCHIUH
00ydJaromuxcs;

CHOCOOHOCTh o0yyJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC IEHCTBHS B IO3HABATEILHOW W COLUAIBHOM
IIPaKTHKE.

MeranpeaqMeTHble  pe3ynbTaThl  OTPAXKarOT  OBJIAJIEHUE  YHUBEPCAJIBHBIMU  y4EOHBIMU
[IO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JACHCTBUSAMU.

OBnaz{eHne YHuBEpPCAJIbHBIMH y‘-lQﬁHbIMI/I NMO3HABATEJbHBIMHU € CTBUSIMM:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (hOPMYJIMPOBAThH U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeNeNsATh LETu ACATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTH
p€3y.]'IBTaTBI JACATCIIBHOCTHU C ITIOCTAaBJICHHBIMU LICIIAMMU,

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJOTHYECKOTO MBIIIJIEHUS] — BBIACIATh XapaKTepHbIC
HpI/ISHaKI/I HOHSITI/Iﬁ 158 yCTaHaBJ'II/IBaTI) HUX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBCTCTBYIOHII/IC TIIOHATUA IJIA
OOBSICHCHUS OTJICTbHBIX (DAKTOB U SIBJICHUH;

BI)I6I/IpaTI) OCHOBAHUA U KpI/ITepI/H/I IS Knaccn(bm(aunn BCIICCTB U XUMHNYCCKUX peaxum‘fl;

YCTaHaBJIUBATh MPUIMHHO-CJICACTBEHHBIC CBS3U MEK]ly M3y4aeMbIMH SIBIICHUSIMU;

CTpOI/ITB JIOTUYCCKHUC paCCY)K)IeHI/ISI (I/IHJIYKTI/IBHI)IG, JIG,ZIYKTI/IBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS] B PACCMaTPUBAEMbBIX SBICHHSX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOYEHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, MCIOJIb3yeMble B XMMUU CHMBOJHUYECKHE (3HAKOBBIC) MOJICIIH,
HpeO6pa3OBBIBaTI) MOIOCJIBHBIC Hpe)ICTaBJ'IeHI/Iﬂ — XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOJ’I) DJIECMCHTA, XHUMHUYCCKasA
dbopmyia, ypaBHEHHE XUMHUYECKON PEaKIUU — IPU PEIICHUU YUIeOHBIX MO3HABATEIbHBIX U MPAKTHYCCKUX
3aj1a4, HpI/IMerlTB HAa3BAHHBIC MOJICIIBHBIC Hpe)ICTaBJ'IeHI/ISI JJIs1 BBISIBJICHU S xapaKTepme HpI/ISHaKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh OCHOBaAMU MECTO0B Haquoro IIO3HAHMS BCIICCTB U XUMHNUYCCKUX peaKuHﬁ;



dbopMyIUpOBaTh MW U 3a7a4d HCCIEAOBaHUs, UCIIOJIB30BATh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMYITHMPOBaHHBIC BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI JUIsI (pOpMUpOBaHUS
TUIIOTE3bI TI0 TPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIAJICTh  HABBIKAMHU  CaMOCTOSITCILHOTO  IUTAHUPOBAHHMSI W TPOBEICHHS  YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAONIOAATh 3a XOJOM TIPOIECCa, CaMOCTOSITEIBHO
IPOTHO3UPOBATH €ro pe3yibTar, (OPMYIHPOBAaTH 00OOIICHUSI ¥ BBIBOJBI OTHOCHUTEIBHO TOCTOBEPHOCTH
PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIISITE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

nproOpeTaTh OIBIT YYEHUYECKOW MCCIIEOBATEIIbCKON M TPOCKTHOW NESTEIbHOCTH, IMPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METOJ/IOB TIO3HAHMSL.

3) pabdora ¢ undopmanueii:

OPUCHTHUPOBAThCSI B PA3UYHBIX HMCTOYHHMKAX HH(popManuu (HaydHO-TIOMYJISIpHAs JHTEeparypa
XUMHYECKOTO COJICpPIKaHHUs, CIIPABOYHBIC MTOCOOUSs, pecypchl MHTepHeTa), aHaIu3upoBaTh WH()OPMALIHIO
pa3IMYHBIX BHJIOB M (OPM TIPEACTABICHUS, KPUTUYCCKH OICHHBAaTh €€ JOCTOBEPHOCTh W
HENIPOTHUBOPEYHBOCTH;

(bopMyIIMpOBaThH 3alPOCHl U MIPUMEHSITh Pa3IMYHBIC METOJIbI MIPH MOKWCKE U 0TOOpe MH(pOpMaIuu,
HEOOXOIUMOM TSI BRITIOJTHEHUS YIeOHBIX 3a/1a4 ONPEICIIEHHOTO THIIA;

npuoOpeTaTh ONBIT  HCIOJIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (hopMy TipeacTaBieHus nHpopMarmuu (CXeMbl, rpad UKy,
JarpamMMbl, TaOJTHUIIBI, PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MpPH pabOTe C XUMHUYECKOW HH(OPMAITUCH:
NPUMCHSTh MEXKIMpPEAMETHbIE ((U3MUecKkue W MaTeMaTHYeCKHe) 3HAKW M CHMBOJIBI, (DOPMYIIHI,
ab0peBuaTyphl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeoOpPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

Osjaaaenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JelCTBUSAMM:

3a/1aBaTh BOMIPOCHI 10 CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI€ THAJIOTa
W/WIHA JUCKYCCUH, BBICKA3bIBATh UAEH, GOPMYTUPOBATH CBOU MPEIIOKEHHSI OTHOCUTENBHO BBHITOTHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAllMEe pe3yJbTaTOB MMO3HABATEIBLHOM JCSATEILHOCTHU, TMOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPU BBIMOJTHEHUH XUMHUYECKOTO JKCIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3allui yueOHOro MPOeKTa
1 (OPMYTUPOBATH BHIBOJIBI
Mo pe3yJjbTaTaM MPOBEAEHHBIX HCCICOBAHMNA MyTEM COTJIACOBAHMS TO3MIIMA B XO0/€ OOCYXKICHUS U
oOMeHa MHEHHUSIMU.

OB.HaZIeHI/Ie YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU I[CﬁCTBP[SIMHZ

CaMOCTOATENIBHO TUIAHUPOBATH U OCYIIECTBISATH CBOIO IO3HABATEIBHYIO JIESTEIBHOCTD, ONPEIEss
e LenM W 3a7ayd, KOHTPOJIUPOBAaTH U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATh IpejlaracMblii
QITOPUTM JEHCTBUI TpH BBIOJHEHUU YYEOHBIX M HCCIIENOBATEIbCKUX 3aJad, BBIOMpaTh Hanbolee
3¢ dexTUBHBIN crocod MX peleHHst ¢ y4ETOM MOJy4YeHHs HOBBIX 3HAHUI O BEIIECTBaX U XUMHUECKUX
peakuusx;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIIACC



[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTPakKaroT:

c(hOPMUPOBAHHOCTh MPEJACTABICHUNA O XUMHUYCCKOH COCTABIISIIONICH €CTeCTBCHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMUMUU B IMO3HAHUU SIBJICHUN MPUPOJIBI, B (POPMUPOBAHUU MBIIICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOJMMOU I PEIICHUs MPAKTUYCCKUX 3aaad U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XHMMHMUYECKHX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIME MOHSATHUS
(XMMUYECKUIl ~ DJIeMEHT, aTroM, DJJEKTpOoHHas o0oyiouka aToMa, MOJIeKyla, BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKAsl CBsI3b, CTPYKTypHas (opmyrna (pa3BépHyTas W COKpaliéHHAas),
MOJIb, MOJIIpHAsi Macca, MOJISIpPHBIA OO0BEM, YriaepoAHbINH CKeneT, (yHKIMOHAJIbHAs TPYINa, pajuKal,
M30MEpHsl, U30MEPbI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPOJ U a30TCOAEpIKAIINE
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSPHbIE COSAMHEHUS); TEOPUU U
3aKOHBI (TE€OpUsi CTPOCHUsS opraHWyeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3bIK XMUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE IMOHUMAHMS MPUIUHHOCTH U CUCTEMHOCTH XMMHUUYECKHUX SIBIICHUU, (PaKTOJIOTMYECKUE CBEACHUS O
CBOICTBaxX, COCTaBe, MOJTYYCHUHU M OE30MaCHOM HUCIOJIb30BAHUU BAXXHEHIIMX OPraHMYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHH BBISBISITH XapaKTEpHbIE MPHU3HAKU TOHSATUH, yCTAaHABIMBATh HX
B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIME TIOHSATUS TIPH OINUCAHUMU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYECKUX COCTUHEHUII;

c(hOpMUPOBAHHOCTh yYMEHUH HCIOJIB30BATh XHUMHYECKYI0 CHMBOJIMKY JUISI  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaml€éHHOW) (GOpMya OpraHMYECKHUX BEILIECTB H
YpaBHEHUW XUMHUYECKUX PEaKIUi, H3TOTABIMBATH MOJEIM MOJIEKYJT OPTraHWYECKUX BEIIECTB IS
WJUTFOCTPALIMHM UX XMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBAThH MPUHAJICKHOCTh U3YUCHHBIX OPTaHMUYECKUX BEIIECTB
M0 UX COCTaBy M CTPOEHUIO K OMpPEeIEHHOMY KJaccy/Tpymrme coequHeHuH (YriIeBOAOPOIbI, KUCIOPO U
A30TCOJICpKAIINE COCIUHEHUS, BBICOKOMOJICKYJIAPHBIE COEIWHEHHUs), JaBaTh WM Ha3BaHUSA [0
cucremaruueckoir Homenkiarype (IUPAC), a Ttakke NMpUBOIUTH TPUBUAIBHBIE HAa3BAaHUS OTAEIBHBIX
OPTraHWYECKUX BEMIECTB (PTWICH, TNPOIUJIEH, alleTUJIeH, OTWICHIJUKOIb, TJIMIEPUH, (EHOI,
dbopManbaerua, aneTalbIerusl, MypaBbHHAs KHCIOTa, YKCyCHas KHCIOTa, OJIGMHOBas KHUCIOTA,
CTeapuHOBas KUCIIOTa, TITI0K03a, PPYKTO3a, KpaxMmal, eJITI0103a, TJIUINH);

c(OpPMUPOBAHHOCTh YMEHUS OMPEIENATh BUIbl XUMHYECKON CBSA3M B OPTAaHUYECKUX COCAMHEHUAX
(oguHapHBIE U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSTh MOJIO0KEHHS TEOPUN CTPOCHHSI OPTaHMYECKHUX BEIIEeCTB A.
M. bytnepoBa 11t 0OBSICHEHUSI 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; 3aKOH
COXpaHEHHUs MAcChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOeHHE, (HU3UYECKHE W XUMHUYECKHE
CBOICTBA TUIMUYHBIX MPEACTABUTENEH pa3INIHBIX KIIACCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, STUJICH,
MPOTHJICH, arleTuieH, OyramueH-1,3, metunOyraaueH-1,3, O€H30JI, METaHOJ, ITAHOJ, STHJICHTJIMKOJIb,
rIMLepuH, (eHon, aleTalbIerul, MypaBbuHAsl U YKCYCHAash KHCIOTHI, TJTFOKO3a, Kpaxmal, MeJUT0JI03a,
aMUHOYKCYCHasi KHCJIOTa), HWJUIFOCTPUPOBATh TEHETUUYECKYI0 CBSA3b MEXKIYy HUMU YpPaBHCHHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO CBIPbS (HEQTH,
OPUPOJHBIA Ta3, Yrojib), CIHOCOOBI HX TEpepaboTKM U MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYHCICHUS IO XHMHUYECKUM YpPaBHEHUSM (Macchl,
00BbEMa, KOJIMYEeCTBa HMCXOJHOTO BEUIECTBA WJIM MPOJIYKTa PEaKIHMH MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WJIU TIPOYKTOB PEaKITUN);



c(hOpMUPOBAHHOCTh YMEHHUH BJIQJCTh CHCTEMOM 3HAHMK 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIIOB3YEMBbIX B XMMHUU TPH HM3yYEHUU BEIIECTB M XMMHUYCCKHUX SIBJICHHH (HaOIIOJCHUE,
U3MEpPEHHE, HKCIIEPUMEHT, MOJICTUPOBAHHUE), HUCIOJIb30BAaTh CHUCTEMHBIE XUMHUYECKHUE 3HAHMS IS
NPUHSTUSL PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIUsIX, CBSI3aHHBIX C BEHIECTBAMHU M HUX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yMEHHUH COONIIOAATh TIpaBWjIa IIOJI30BAaHUS XHMHYECKOW TIOCYIO0M |
71a00paTOpHBEIM O0OpYIOBAaHUEM, a TaKKe MpaBWiIa OOpaIIeHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBITIOIHATH XUMHUECKHUN SKCIIEPUMEHT (TIPEBPAIICHUS
OpPraHMYeCKUX BEUIECTB MPHU HArpPEBAHHUHM, MOJYYECHHUE ITHIICHA U U3YYECHHUE €ro CBOMCTB, KAYECTBEHHBIC
pEaKIuu OpraHMYECKUX BEIIECTB, JICHATypaIusi OCKOB MPU HArpEBaHWU, [[BETHBIC pEaKiuu OEIKOB) B
COOTBETCTBUH C IpaBUJIAMU TEXHHKH O€30MacCHOCTH MPH OOpAIlEHUH C BEIIECTBAMHU M JaOOpPaTOPHBIM
000py/IoBaHUEM, MPEACTABISATh PE3YJIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (hopme 3ammcu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIM U (OPMYIMPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIbTATOB;

C()OPMHUPOBAHHOCTh ~ YMEHUH  KPHUTHYCCKH  AHAJTU3UPOBATh XHUMHUYECKYI0  WH(MOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IPYTrux);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATH IMPaBWJIa YKOJOTHYSCKH Ie1eco00pa3HOro MOBEICHUS B
OBITY W TPYIOBOH IEATEIBLHOCTH B IIEJIAX COXPAHCHHS CBOETO 3JI0POBBS U OKPYXKAIOIICH MPUPOJTHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS HA KWBBIE OPraHU3Mbl ONPEACIIEHHBIX OPraHHMYECKUX
BellecTB, MoHUMas cwmbica mokaszarens [IJIK, moscHAT, Ha npuMepax CcHocoObl yMEHBIIECHUS U
MPEIOTBPALICHUS UX BPEAHOTO BO3AECHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUISL OOYYaroIIUXCsl C OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS: YMEHUE NPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJENbIX W CHAa0OBUIAMIMX OOYyYalONIMXCSA: YMEHHE HCIONb30BaTh pPelbe(HO-TOUCHHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTpaXkaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA: O XHMMHYECKOM COCTaBISIONIEH €CTeCTBEHHO-HAyYHOH
KapTHUHBI MUPA, POJIM XUMHUU B [TO3HAHUU SIBICHUN MPUPOJbL, B POPMUPOBAHUHU MBILUIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (DYHKIMOHAJIBHOW I'PAaMOTHOCTH, HEOOXOIMMOM [Js pelIeHus MPaKTUYEeCKUX 3a/1ad U
9KOJIOTUYECKA OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IIPUPOJHON CPELE;

BJIQJICHNE CHUCTEMOM XHMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE IOHATHS
(XMMHYECKHUI DJIEMEHT, aTOM, M30TOI, S-, P-, d- 2JIeKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIH 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEHEHb OKUCIEHUS, XUMHUYECKas CBS3b
(koBaJIeHTHas, MOHHAs, METAJUIMUECKas, BOJAOPOIHAS), KpUCTa/NIMYeCcKasi peméTka, THIbl XUMHUYECKUX
peakuuii, pacTBOp, 3JEKTPOJIUTHI, HENIEKTPOJIUTHI, SJIEKTPOJIUTHUECKAs AUCCOLMALNS, OKHCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUECKON peakliy, XUMUYECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHs
INEKTPOJIMTUYECKON McconMann, nepuoandeckuii 3akos . 1. MenneneeBa, 3aKk0H COXpaHEHUsI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPAIICHUS YHEPIHH MPU XMMHUYECKHUX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIlMEe B OCHOBE ITOHUMaHUS
MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKHX SBJICHUH, ()aKTOJIOTHYECKHUE CBEJIEHUSI O CBOMCTBAX, COCTABE,
NOJYyYeHUH U Oe30MacHOM HCIIOJIb30BAaHMM BaKHEHIIMX HEOPraHMYecKHX BeIeCTB B OBITY H
MPAKTUYECKOHN JESITETbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIe IMPHU3HAKK TOHSATHH, YCTaHaBIMBaTh HUX
B3aMMOCBS3b, NCIIOJIb30BAaTh COOTBETCTBYIOIUE MOHATHS IIPH OMMCAHUNA HEOPTaHUYECKUX BEIIECTB U UX
IIPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BATH XMMUYECKYI0 CHMBOJHUKY JUISl COCTaBJIEHUS (OpMYI
BCIIECTB M YypaBHEHMH XUMHMUYECKHX peakiuid, cucreMatnueckyo Homenkmnarypy (IUPAC) wu



TPUBUAJIbHBIC HA3BAHUS OTACJIbHBIX HEOPIaHMYECKUX BEIIECTB (yrapHbIM ras, yriaeKHUCIbIi ra3, aMMHaK,
raméHasi U3BecThb, HeraméHasi U3BeCTb, IUTHEBAs COJIA, TUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OIpPENesITh BAJICHTHOCTh W CTEIEHb OKHUCIICHUS XHUMHYECKUX
9JIEMEHTOB B COEJUHEHMSX Pa3IMYHOIO COCTaBa, BUJ XHUMHUYECKOH CBA3M (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKasi, BOJOPO/IHAS) B COCIMHEHUSIX, TUIl KPUCTALIMYECKON PEIIETKH KOHKPETHOrO BEIIeCTBa
(aromMHasi, MOJEKyJspHas, WOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAJUICKHOCTb HEOPTaHUYECKHX BEIIECTB MO UX
COCTaBY K OMpeAcEHHOMY KIIACCY/TPYIINEe COSNMHEHUH (ITPOCThIC BEIIECTBA — METAJUIBI U HEMETaJlIbI,
OKCH/Ibl, OCHOBAaHMsI, KUCIIOTHI, aM(POTEpHBIE TUIAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI pPACKpBIBATh CMBICI IepHoauyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0bSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUUYECKHX
anemeHToB 14 mnepuonoB Ilepuogmueckoil cucteMbl xumuueckux snemeHtoB [[. W. Menneneesa,
UCTIONB3Ysl TOHATUSA «S-, P-, O-3JIEKTPOHHBIC OpPOHMTAIHN», «IHEPIETHUYCCKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHUYECKHUX JJIEMEHTOB M HUX COCIMHEHUN MO TEepuoaaM u
rpynmnaMm [lepuoanueckoi cuctemsl Xumudeckux ieMeHToB /. . Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHCHIBATH) OOIIUME XUMHUYECKHE CBOICTBa
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE T'€HETHYECKON CBS3H
MEXJy HEOPraHMYeCKHMMH BEIIECTBAMU C IOMOIIbI0 YPaBHEHHH COOTBETCTBYIOIIMX XHWMHUYECKHX
peakuui;

c(hOpMUPOBAHHOCTh YMEHUS KIacCU(DUIHUPOBATh XUMUYECKUE PEAKLIUU M0 Pa3IUYHBIM MpPU3HAKAM
(dMcay W COCTaBY peEardpyroldx BEIECTB, TEIUIOBOMY 3((EKTy peakiMH, HW3MCHCHHIO CTCIICHEH
OKHCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKITNH, YUaCTHIO KaTaan3aTropa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBIATh YpPaBHEHUS PEAKIUN pa3IMUHBIX THUIIOB, TOJHBIE U
COKpaIIEHHbIE ypaBHEHUS! PEaKIMii MOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MPH KOTOPBIX ITH PEAKIUU
UIYT 0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHMH TPOBOJUTH PEAKIMHU, MOJATBEPKIAIONINE KayeCTBEHHBI COCTaB
pa3IUYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEaKIIUA
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa ITUX PeaKInit;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHWMHUUYECKOW PEAKIUU OT
pa3INuYHbIX (aKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOIO0 PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETrO
BozaeiicTBus (nmpuHuun Jle Illarense);

c(OPMUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B OCHOBE
MIPOMBIIIUICHHOTO TIOJIYY€HHSI CEPHOU KUCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH MPEIACTABICHUI
00 00IIMX HAYYHBIX TPUHIIUIIAX U YKOJIOTUYECKUX MPOOIeMaxX XUMHUUECKOTO MMPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOUTH BEIYUCIICHHS C UCIIOIB30BAHUEM TIOHITHS «MaccoBasi JOJIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKHX PEaKIUIX, MACChl BEIIECTBA WU
00béMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YJaCTBYIOIIUX B
peaKkIuu BeHIecTB, TEIIOBOro 3(hdexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHHS M COXPAHCHHS DHEPTUH;

c(OPMUPOBAHHOCTh yMEHHN COONOJIaTh TMpaBHJIA TIOJIb30BAHUS XUMHUYECKOW TMOCYIO0M W
7abopaTOpHBIM 000PYIOBaHMEM, a TaKXKe MpaBWiia OOpaIleHWs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IJIAHUPOBATHh U BBINOJHATH XUMUYECKHH SKCIIEPUMEHT (pa3ioKeHUe
MepoKCcuaa BOAOPOJAa B MPUCYTCTBUU KaTalM3aToOpa, OMpPENENEHHWE CpeAbl PacTBOPOB BEIIECTB C
MOMOIIbIO YHHBEPCATHHOTO HHAMWKATOPA, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON
peakuu, peakiini HOHHOTO 0OMEeHa, KaYeCTBEHHBIE peaKlluu Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,



Ha KaTHUOH aMMOHHs, PCHICHHUC OKCIICPUMCHTAJBHBIX 34744 110 TEMaM «MeTanael» U «HeMeTaJIJII)I») B
COOTBETCTBUU C MPaBUWJIAMU TEXHUKH O€30MacCHOCTH MPHU OOpalleHHH C BEIIECTBAMU U JIAOOPATOPHBIM
000py/I0BaHUEM, MPEACTABIATh PE3YNIbTAThl XUMHUYECKOTO IKCIEpUMEHTa B (hopme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh ~ YMEHUH  KPHUTUYECKH  AHAIU3UPOBATh XUMHYECKYI0  HH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeJCTBA MAaCCOBOM KOMMYHUKaIUU, IHTepHET U Opyrux);

c(hOpMUPOBAHHOCTh YMEHHH COOJIFOJATh IIPaBUiIa SKOJOTHMYECKH IEIeCO00pa3HOro IMOBEACHHUS B
OBITY U TPYIOBOW JEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAlOIIeH MpUpOIHON
Cp€abl, OCO3HABAaTb OIIACHOCTb BO3HCﬁCTBHH Ha XKHUBLIC OPraHMU3MbI onpeﬂenéHme BCIICCTB, ITIOHUMAs
cmbicn mokazatens [IJIK, moscHaTe Ha mpumepax crnocoObl YMEHBIICHHMS M MPEJOTBPAIICHUS HX
BpPCAHOI'O BO3Z[€I>'ICTBI/I$I Ha OpraHu3M 4YCJI0BCKaA,

JUIsE 00YYarOIIMXCsl ¢ OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3[IOPOBBS: YMEHHE NMPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX MCTOJAX IIO3HAHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUISL CJENbIX W CcHabOBUIAMIMX OOYyYarOMIMXCSA: YMEHHE HCIONb30BaTh pPelibe(PHO-TOUCHHYIO
cucrteMy o6o3Hauenuit JI. bpaitns nis 3anucu xuMmudeckux Gopmyi.
TEMATHUHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne  HaumeHoBaHue pa3/iesioB U TEM IPOTrPaMMBbI KonmuectBo wacos DnexTpoHHbIE (IUPPOBHIE
/I Bcero Kontponsneie  IIpaktuueckue
paboThI paboThl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMUM
1.1 Tlpenmer opranndeckoi xumuu. Teopus 3
CTPOCHUSI OPTAaHMUECKUX coeAnHEeHu A. M.
byrneposa
HWroro no pazneny 3
Pa3nen 2. YraeBonopoast
2.1 TlpenenbHBIE YTIEBOJOPOIBI — aTKAHBI 2
2.2 HemnpenenbHbIE yTIIEBOAOPOIBI: aJIKEHBI, 6 1
QJIKaTUCHBI, AJIKUHBI
2.3 Apomaruyeckue yriieBoJI0pOibl 2
2.4 TlpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U 3 1

uX rnepepadoTka

Hroro mo pazneny 13

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1 Croupter. ®enon 3

3.2 Ampaernnsl. KapOOHOBBIC KUCIOTHI. 7 1
CrnoxHble 3¢upbl

3.3 VYrueBogsl 3 1

Hroro no pazneny 13

Pa3nen 4. AzoTcoaepikamme opranudeckne coeMHeHus

4.1 Awmwunbl. AMHHOKHCTOTHI. benku 3

Hroro mo pazneny 3

Pa3pnen S. BeicokoMoOJIeKy IS pHBIE COCAUHEHHUSA
5.1 TIlnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KUIIACC

Ne  HaummeHOBaHHE pa3/eiiOB M TEM IIPOrPaMMBI
/o

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHH

1.1 Crpoenue aromos. [lepuoanueckuii 3aKoH u
Ilepuonuyeckas cucreMa XUMHYECKUX
anemenToB /1. 1. Menaeneena

1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB

1.3 Xwumuueckue peakiuu

Hroro no pazneny

Pa3nes 2. Heoprannueckasi XuMust

2.1 Meramibl

2.2 Hewmeraib

2.3 CBs3b HEOPraHUYECKUX M OPTraHUIECKUX
BEIIECTB

HWroro no pazneny

Pa3zgen 3. XuMus u ;Ku3HL

3.1 Xwumus u KU3Hb

Hroro no paszaeny

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
MNOYPOYHOE NIVIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka
n/m

1 TIlpeamer opraHuuecKoil XUMHUH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

2 Teopus cTpOeHHS OPraHUYECKUX COeTMHEHUN
A. M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

3 IlpencraBieHue o KiacCHPUKAINN
opraHvueckux semects. HoMmeHnknatypa
(cucremaTnyeckasi) U TpUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB

4 AnkaHbl: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH
pAn

5 MeraH 1 3TaH — MPOCTEHUIINE TPEACTABUTETH
QJIKAaHOB

34 2

KommuectBo yacos

Bcero Kontposbabeie Ilpaktuueckue

paboThI

4
6 1
13

KonmuectBo yacoB

Bceero Kontp IIpaktmueck
OJIbHBI M€ PabOTHI

e

pabot
bI

1

1

1

1

1

paboThI

Jara
M3y4YEeHUs
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ANKeHBI: cOCTaB H CTPOCHHC, CBOMCTBaA

DTWIEH U NPOMUJIEH — MPOCTEUIIINE
MPEACTaBUTEIH AJIKEHOB

[Tpaktuyeckas padora Ne 1. «I[lomyuenue
STWJICHA U U3yYEHUE €0 CBOMCTB»

Aunkanuensl. byranuen-1,3 u
meTunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KaydyKa U Pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUIINIA PEACTAaBUTEb AITKUHOB

BeruuciieHus 1o ypaBHEHUIO XUMHUECKOU
peakinuu

ApeHbl: 0eH301 1 TOIY0J. TOKCHYHOCTh
apeHoB

I'eneTnyeckas cBs3b YriieBo4opoaos,
IMpUHAJIC)KAIUX K PAa3JIMYHBIM KilacCaM

[IpupoaHbIE HICTOYHUKH YTIIEBOJOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
He(Th U POAYKTHI €€ TiepepaboTKu
[IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN a3 U MOMyTHBIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ niepepaboTKu
Kontposnbnas paboTta mo pazaery
«YTIIeBOAOPOIBD)

[IpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOI
1 3TaHod. BomoponHas cBs3b
MHOroaToMHBIC CTUPTHI: TUJIICHTIINKOIb U
TIIALEPUH

®deHo: CTpOCHHE MOJIEKYIIBI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
Anpaeruapl: GopMaTbICTHI U alleTalIbICT U/,
Aueton

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAS M YKCYCHAS
[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIOTBI»

CreapuHOBasi U OJIEMHOBAS KUCIIOTHI, KaK
MIPEJICTABUTEIIH BBICIIMX KapOOHOBBIX KHCIIOT
MpbIia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIEE ICUCTBHUE

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX
3¢upoB

Kupsr: ruaponus, npuMeHeHue,
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Ouooruyeckas POJIb JKUPOB

VYTaeBopbl: COCTaB, Kilaccuukanus.
Baxxneriuve npecTaBuTeNun: ritoK03a,
¢bpyxTO3a, caxaposa

Kpaxman u nemnono3a Kak npupoaHbie
MOJINMEPBI

KonTponbnas pabora no pazaeny
«Kucnopoaconepxaine opraHuuecKue
COETUHEHUS»

AMMHBI: METUJIAMWH W aHWJIMH

AMWHOKHCIIOTHI KaK aM(pOTEepHBIC
OpraHUYeCKUe COCIUHCHHMS, UX
ouonornyeckoe 3Hauenue. [lentuasl

benku xak MMPpUPOAHBIC BLICOKOMOJICKYJIAPHBIC
COCANHCHUA

OcHOBHbIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OcHOBHbIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

No
o/
I

11 KUIIACC
Tema ypoka

34 2

KoanuectBo

qaCcoB

Bc Kont Ilpakt
€ro pojb WYECKH

XUMUYECKHUI IJTEMEHT. ATOM. 1
DneKTpoHHas: KOHPUTYpaLKs aTOMOB

[lepuonnueckuii 3akoH u [lepuonuueckas 1
CUCTEMA XUMHUYECKHUX 31eMeHTOB /1. .
MeHeneeBa, uX CBS3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 1
XUMHUYECKUX HJIEMEHTOB U UX COCIUHEHUI

I10 TPyMIaM U epuojam. 3HauyeHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux demenToB .M. Menaeneena

B Pa3BUTUU HAYKHU

Crtpoenue BeniecTBa. XuMU4YeCKast CBsizb, 1
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b

HBbIC €
paboT paboTh
bl
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Hara DneKTpoHHbIe U(POBBIE 00]
W3y4YeHUs
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BaneHTHOCTB. DIEeKTPOOTPUIIATEILHOCTD.
Crenenb okucicHus. Benlectsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBIL.
MaccoBas 1011 BelllecTBa B pacTBOpe

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBsI3b HEOPraHUYECKHUX
BEILIECTB, PA3JIMYHbBIX KIIACCOB

Krnaccudukanus XaMHYECKUX peakiui B
HEOPraHWYeCKOW M OpraHuvYeCKON XMMHUU.
3aKOH COXpaHEHHUs MaCChl BEUIECTB; 3aKOH
COXPaHEHUS U TIPEBPAIEHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XUMHYECKOE PaBHOBECHE

[Tpaktuueckas paborta Ne 1. «Bnusiaue
pa3nu4HBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

DIEKTPOTUTHYECKAS TUCCOIIHALIHS.
[TousiTie 0 BogopoHOM mokasaterne (pH)
pactBopa. Peakuinm nonHoro ooMeHa.
I'maponus opraHu4yecKux u
HEOPraHNYeCKUX BEIIECTB

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaknuu. [TonsTre 00 anekTponuse
pacIuiaBoB ¥ pacTBOPOB COJIEHN

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertannsl, UX IMOJIOKSHHUE B
[lepuoanueckoi cucTeMe XUMHUYECKHUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
¢du3nyueckre cBOMCTBa METaIIOB

CrutaBsl METaLIOB. DIIEKTPOXUMUYECKHAN
A HANPSDKEHUNA METAJIOB
XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIlui,
MarHui, aJJlOMAHHAN) U UX COSAUHEHUI

XHAMHYECKHUE CBOMCTBA XpOMa, MEAU U MX
COCIMHEHU I

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJe3a 1
HUX COeIUHEHNN

[TpakTrueckas padota Ne 2. "Pemenue
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AKCIICPUMEHTAJIbHBIX 33724 110 TEME
«MeTaas»"

Hemeramel, BX MOJOKEHNE B
[Teproandeckoii cucTeMe XUMHISCKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIoTponus HEeMETauIoB (Ha puMepe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposaa)
XHUMHYECKHE CBOMCTBA FAJIOI€HOB, CEPhI U
UX COEIUHEHUN

XUMHYECKHE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUN

XUMHYECKHE CBOMCTBA yIIIepo1a, KpEMHUS
U UX COEOUHEHUN

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB U
HUX COeIUHEHUN

O0001eHre U cCUCTEMATH3AIMI 3HAHUHN 110
teme «HeMmeramabs». Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ n
TEPMOXUMHUYECKHE PACUETHI

ITpakTrueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"Hemeransl"»

KonTponbHas pabota mo Temam
«Metamne» U «HemeTamie)

Heopranuueckue u opranuueckue
kucnotel. Heoprannueckue n
OpraHUYECKHUE OCHOBAHUS

AMpoTepHble HeopraHM4ecKue u
OpraHu4ecKue cCoeNUHeHus. I 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPTraHUYECKUX
BEIIECTB

Pone xumun B obecrieueHUH
AKOJIOTMYECKOH, SHEPreTHIeCcKON 1
MUILEBOM 6€30MaCHOCTH, Pa3BUTUU
METAITUHBI

[IpencraBienust 06 0OMIMX HAYYHBIX
IIPUHLIMIIAX POMBILIUIEHHOT'O MOITY4YEHHUS
BaXXHEHIIINX BEIIECTB

YemoBek B MHPE BEIIECCTB U MaTCpUaIOB

Hrorosas KOHTPOJIbHAsA paGOTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3BATE/IBHBIE YYEEHBIE MATEPUAJIBI JIJIA YHYEHUKA:

> VMK .I110[ PEJJAKIIUEW T'ABPUEJIAHO O.C.

METO/IHYECKHUE MATEPUAJIBI JUTAH YYUTEIA

» Meroanueckne peoMEeHIAIMH K HHTEPAKTUBHBIM BUPTYAIbHBIM MPAKTUYECKUM U JIAOOPATOPHBIM
paboTaM 1o XUMUU

» OenepanbHas 00pa3oBaTeNbHAs MPOrpaMMa 10 XUMHUH [T CpeHEH MIKOJIbI (0a30BbIi YPOBEHb)

HH®DPOBBIE ObPA3OBATE/IBHBIE PECYPCHI U PECYPCBI CETH HHTEPHET
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yueOHble MaTepHuallbl U ciioBapu Ha caiite «Kupuut u Medoanii»
Yuun.py
WWW.bio.nature.ru — Hay4HbIE HOBOCTH XHMUHU
OUIIN OTKpHITHIA OaHK 3a1aHUH IS OLIEHKH €CTeCTBEHHOHAYYHOM
rpamotHoctH (fipi.ru)
edu.ru
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