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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XHMMHUHM HAa YPOBHE CpeIHEro ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHMSI
denepanbHOit  00pa3oBaTENbHON NPOrpaMMbl CpPEIHEro OOIIEro 00pa3oBaHUs
(®OIT COO), npencrasieHHbix B dDenepanbHOM  rOCYIapCTBEHHOM
obpazoBarenbHoM ctaggapre COO, c¢ yuérom KoHueniuu mnpenogaBaHus
yueOHOro mpeamera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3aiusax Poccuiickoit
Odenepanyy, peaNu3ylOIIUX OCHOBHBIE 00Opa3oBaTeNbHbIE MPOrPaMMBbl, |
OCHOBHBIX moJokeHHd «CrTpaTrerun pa3BUTHS BOCIUTaHUuA B Pocculickoit
®depneparuu Ha niepuon 10 2025 roga» (Pacmopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pa3pabdOTKe MpOrpaMMmbl MO XHMMHUHU, K OMNPEICICHHIO
oOuieil crpareruy 00y4eHusi, BOCIUTAHUS U Pa3BUTHs 00YUaIOIIUXCS CPEICTBAMHU
ydyeOHoro npenmera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH
koHIentyanbubie nojoxkeHuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
COJIepKaHUs, pPE3yJbTaTOB OOy4YeHUs U TPEOOBAHMM K YPOBHIO IOJTOTOBKH
BBIITY CKHUKOB.

XUMHYECKOE oOpa3oBaHuUe, IIOJIy4aeMoe BBIITY CKHUKAMU
o011e00pa3oBaTeIbHON  OpraHu3aliy, SBIAETCA HEOThEMJIEMOW 4YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIHYXXHUT 3aBEpUIAIONIMM OSTallOM pealu3aludyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJlloBeKa, a TaKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pOBbI0 U TPUPOAHOU cpene. Peanmusyercs xumuueckoe 0Opa3oBaHHE
oOy4Jaronuxcs Ha YpOBHE CpeAHEro ooIero oOpa3oBaHus CPeCTBAMU YUE€OHOTO
npeaMera «XUMUsSD», COJAEpKaHUE M IOCTPOEHHE KOTOPOro ONIpENeSeHbl B
MporpaMmMe 0 XUMHUU C Y4€TOM crnenupukd HayKu XUMUH, ¢ 3HAYCHHUS B
MO3HAHUU TPUPOJBl U B MaTEPHAIbHON >KM3HU OOIIECTBA, a TAKXKE C YYETOM
oOumx 1ened W MPUHIMIOB, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSIHHE
CUCTEMHI cpefiHero obmero oopasoBanus B Poccutickoit denepanmn.

XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0COOYI0 poiib B
COBPEMEHHOW IUBUIM3AIMH, B CO3/JaHUM HOBOM 0a3bl MAaT€pHAIbHON KyJIbTYpBI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMUPOBAHKUE PALIMOHAIEHOTO HAYYHOTO MBIILICHHUS,
B CO3J[aHH€ LIEJIOCTHOIO MPEJCTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE
MPUPOJBI M YEJIOBEKA, KOTOpPOoe (GOPMHUPYETCS B XMMHH Ha OCHOBE MOHUMAHUS



BEIIIECTBEHHOTO COCTAaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHEM BEIlIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTIMU TPUMEHEHUS.

TecHO B3aMMOAEUCTBYS ¢ APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTalla
HEOTHEMJIEMOH YaCThI0 MUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM yCIOBHEM YCIEITHOTO
TpyJa M >KU3HM Kaxaoro wieHa o6OmiectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3MJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTUW HAaNpaBJeHA HA PEUICHUE
rI00aJbHBIX MPOOJEM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA — ChIPHEBOIA,
HHEPreTUUECKOMN, MHUIEBOM, SKOJOTHUECKON O€30MaCHOCTH U OXPAHBI 3J10POBbSI.

B cootBercTBUM ¢ OOmIMMHU ULENSIMH U TOPUHLUIAMHU CPEIHEro O0OIIero
oOpazoBanus cojaepxanue npeamera «Xumusi» (10—11 kimaccel, 6a30BbI YPOBEHB
U3YyYEHMs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMyI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, NPOJOJDKCHUS
o0Opa3oBaHMs B pa3IMYHbIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTraBnsiomuMu  TIpeaAMeTa  «XUMHSD  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOImas ¥ HeEOpraHUuueckas XHMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEP>KaHUSI KOTOPBIX SBJISIOTCS OCHOBBI 0Aa30BOM HAayKH: CHUCTEMa
3HAHUH 10 HEOPTaHMYECKOW XMMHH (C BKIIOUCHHUEM 3HAHUM M3 OOIICH XUMUU) U
OpPraHu4YecKor Xumuu. POPpMHUPOBAHUE JTAHHOW CUCTEMBI 3HAHUM MPU U3YYECHUU
npenMera o0ecrnevyrBaeT BO3MOXKHOCTH PACCMOTPEHHS] BCETO MHOT0oOpasus
BEIIECTB HAa OCHOBE OOIIUX MOHATH, 3aKOHOB U TEOPHUIl XUMHH.

CtpykTypa coaepxaHusi KypcoB — «Opranuyeckas xumusi» v «OOmas u
HEOpraHuveckass XuMus» cHOpMUpOBaHA B IporpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXOJa K H3Y4YEHUIO Y4YeOHOro wmarepuaiga u 0OycCJOBIEHa
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUM HA  ONpEAeNEHHBIX
TEOPETUYECKUX YypOBHAX. Tak, B Kypc€ OpPraHMYECKOW XHMHH BEIIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIACCUYECKOW TEOPUM CTPOEHUS OPraHUYEeCKUX
COCAMHEHHUI, a TAaKXKE€ HAa YPOBHE CTEPEOXMMHUYECKMX M DIEKTPOHHBIX
NpE/ICTaBICHU O cTpoeHun BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUM. B Kypce OpraHndecKoM XWUMHH IIOJIY4YarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs MEepPBOHAYAIbHbBIE
NPEJICTABJICHUS O XUMHUYECKOW CBSI3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKOW PEAKLIUN.

[lon HOBBIM yTJIOM 3peHusi B TmpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpUBAaeTCsl H3YYEHHBII Ha YPOBHE OCHOBHOIO 00IIero o0O0pa3oBaHUs
TEOpPETHUYECKUl MaTepuall U (PaKTOJOTMYECKHUE CBEJIEHUS O BElIeCTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHUSD» OOydalomUMCs MPEIOCTABISIETCS BO3MOXXHOCTH OCO3HATh 3HAYEHHE



MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOTHYECKUX TO3UIUH,
rIy0oXXe TMOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIUMH 3TOro 3akoHa — OT
00600m1aroIIen 10 OOBICHSIONICH U MPOTHO3UPYIOLIEH.

Envnnas cucrema 3HaHMK O BaXHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaX W TMPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSAX, UX CYITHOCTH W
3aKOHOMEPHOCTAX IpPOTEKaHUs naomnoyiHsgeTrcss B Kypcax 10 um 11 knaccos
AIIEMEHTaMH COJIEP’KaHMS, WMEIOIIMMHU KYJIbTYpOJIOTHYECKU M MPUKIAJIHON
XapakTep. OTW 3HAHWS CIIOCOOCTBYIOT TOHUMAHUIO B3aWMOCBS3UM XHUMHH C
JIPYTUMH HayKaMd, PacKphIBAIOT €€ POJb B IMO3HABATEIHHOM W MPAKTUYECKOUN
JESTEIBHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K TIPOIECCY
TBOpYECTBA B 00JACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0iemMax, CBSI3aHHBIX C XWMHEH, KPUTHYECKA OCMBICIIUBATh WH(POPMAIHIO U
OPUMEHSATh €€ IS TIOTIOJHEHUS 3HAHWM, pENICHUS WHTSIUICKTYaTbHBIX |
AKCIIEPUMEHTAIBHBIX MCCIIEI0BATENLCKUX 3a/1ad. B 1ienom copepxanue yueOHOTO
npeaMera  «XUMUS»  JAHHOTO  YPOBHS ~ M3YyYEHHsS]  OPHUEHTHPOBAHO  Ha
dbopMupoBaHrue y OOydYarOIIMXCd MHUPOBO33PEHYECKONM OCHOBBI JUISI MOHUMAHUS
¢bunocodckux Huen, TaKUX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHHYECKOro H
OpraHMYeCKOro Mupa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh TMPUPOJTHBIX SBICHUNA MYyTEM OSKCIEPUMEHTa W
peIeHusT TPOTHBOPEYMI MEXIy HOBBIMH (aKTaMH W  TEOPETHYCCKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUU SKOJOTHYECKUX MPodIeM, a
TaKkxke MpobJieM cOepeKEeHUs YHEPTETUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MAaTEpPUAJIOB.

B nmmane pemieHws 3aad  BOCIUTAHUWS, PAa3BUTHS W COUMAIM3AINH
OOy4JaronuXcs TPUHSTHIC TPOTPAMMON IO XUMHHU TOJXOJbI K OIPEACIICHUIO
CoepKaHUs M TOCTPOCHUS TMpeAMeTa MpeAycMaTpuBaroT (OPMUPOBAHUE
YHUBEpPCAIbHBIX Yy4eOHBIX JCHCTBUN, uUMemUX 0a30Bo€ 3HAYEHUE A
Pa3TUYHBIX BHJOB JICSITEIBHOCTH: pEHICHUS MpoOJieM, TIOUCKA, aHain3a U
00paboTku nHGOpMAIH, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTUYECKOM
U HCCIEOBATEIIbCKON ACSITEIPHOCTH, 3aHUMAIOINICH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHH KaKk Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, TP OMPECICHAN
COJIEpKATEIPHOW XapAaKTEPUCTHKU IIeJIe W3y4YeHUs TpeIMeTa HampaBlIeHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJULMOHHO MpU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HayKh Kak 00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUECKOU
JESTENIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOM KyIbTyphl. C



METOJMYECKON TOYKM 3pEHUs TAaKOW MOAXOJ K OINPEACIICHUIO IIeJied H3ydeHUs
MpeMEeTa SABIISICTCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LEISIMU HU3y4Y€HUs MpeaMera
«Xumus» Ha 0a30BoM ypoBHe (10 —11 ki1.) ssBRsItOTCS:

e (QopMupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUWA KaK  BaKHEHIIIEH
COCTABJISIFOILEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXaT KIIYeBble MOHATUSA, (PyHAAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKAa HAYKW, YCBOCHHE W TMOHUMAHWE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIICHHE C UCTOpHEl
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHMS
BEUIECTB M XWMHUYECKHUX peaKIHi, HEOOXOOUMBIX HJisi MPUOOpPETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUMH,
MMEIOIIUX MECTO B MPUPO/IC, B MPAKTUIECKON M TTOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHUU U CIIOCOOOB JAEATENBHOCTH, CBI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 OJKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
0e30macHOro 0OpaIleHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxaTteiabHas XapaKTepUCTHKA 1Ieeld U 3a/1ad U3ydeHus
MpeJMeTa B MPOrpaMMe M0 XMMUU YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH TMIPHUOPUTETAMHU B CHCTEME CpemHero odmiero oopazoBanus. CeromHs B
MpEeTNoJlaBaHu ~ XUMHUHM B OONbIIed  CTemeHH OTHAETCsl  MPEANOYTeHHE
NPAKTUYECKON KOMIIOHEHTE CcojepaHus OOy4eHHs, OPUEHTHUPOBAHHOM Ha
MOJIFOTOBKY BBITYCKHHMKA 00111€00pa30BaTelIbHON OpraHu3aliy, BIIAJICIOIIEr0 He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSMH aKTHBHOTO TOJYYEHUS! 3HAHWUW M MPUMEHEHUS MX B PEaJbHOU KU3HU
JUTS PEIICHUS TIPAKTUIECKUX 3a7ad.

B cBsi3M C 3TUM TpU U3Y4YEHUH IMpeaMeTra «XHUMHS» JIOMHUHUPYIOIIEe
3HaY€HHE MPUOOPETAIOT TaKKUE LIETU U 337a4H, KaK:

ajanrtanus oO0yJaromuxcs K yCJIOBUSM JTMHAMHUYHO Pa3BHBAIOIIETOCS MHpA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYAIlUSX, CBS3aHHBIX C BEIIECTBAMHU U MX
NpUMEHEHHUEM;

dbopMmupoBaHHe y OOYYArOMMUXCS  KIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), WMEIOIIUX YHUBEPCATBHOE 3HAYCHHUE JUISI PA3IMYHBIX BHUIOB
NEATEILHOCTH: pelIeHus: mpobjeM, ToUCKa, aHajlnu3a U 00paboTKH WH(pOpMaIUH,
HEOOXOMMBIX JUIsl TPUOOPETEHHUs] ONbITa JACSITENbHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE€ MECTO B IIO3HAHWM XUMHUHU, a TakXKe [UIl OLIEHKM C MO3ULMH



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHYECKUX
MPOLIECCOB HA OPraHU3M Y€eJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIJICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEHN 00yJaIOUUXCs: CIIOCOOHOCTH CaMOCTOSTENBHO MPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C JKU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMEHHbIEe MH(GOPMAIIMOHHBIE TEXHOJOTHH AJI MOUCKA W aHalu3a yueOHOU u
HAY4YHO-TIOMYJIAPHON MH(OPMAIIUU XUMHUYECKOTO COJeP>KaHuUs;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOLIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHU I, HAOTIOaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU M TPOBEJICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHWE Yy oOydaromuxcsi YOeXIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUHM TJI00ATBHBIX MPOOIIeM
paIMOHANBHOTO MPUPOJIOTIOIB30BaHUS, TIOMOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIEHUS] K TPHUPOAE U CBOEMY 3I0pPOBBIO, a TaKXKe NPHOOPETEHHS ONBITA
UCIOJIb30BaHMs TOJYYEHHBIX 3HAHUW Il MPUHATHS TPAMOTHBIX pEIIEHUN B
CUTYAIMX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yueOGHOM maHe cpenHero ooOmero oOpa3oBaHUS NPEAMET «XHUMHSI»
0a30BOro YpOBHsI BXOAMT B COCTaB MpeaMeTHOM obmacTu «EcrecTBeHHO-HAyYHBIE
MIPEAMETHD».

OO6muiee 4ncIo 4acoB, OTBEEHHBIX JIJIsl U3YYEHUsI XUMUU, Ha 0230BOM YPOBHE
cpeaHero obmero obpazoBanus, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kiacce — 34 gaca (1 yac B Henerro).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKO XUMUH

[Ipenmer OpraHM4YecKOr XUMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MAaTepUaloB. TeopHUsi CTPOECHUS OPraHUYECKUX
coenunenuit A. M. bByrneposa, e€ ocHoBHBIE MoNI0keHUsA. CTPYKTYypHBIE (POPMYJIBI
OpraHMYecKHX BewlecTB. l'omMosiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBienue o kiaccupukKalMy OpraHUYEcKuX BellecTB. HomeHknaTypa
OPraHMYECKUX COEIUHEHUW (CUCTEMAaTHYeCcKas) W TPUBHUAJIBHBIE HA3BaHUS
BOXHEUIINX NPEACTABUTENEN KIACCOB OPraHMYECKUX BEUIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHUS BEIIECTB M HX IPEBPALICHUIA:
O3HAKOMJIEHHME C O0Opa3llaMu OpPraHWYeCKUX BEIIECTB M MaTepUallaMH Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIEeCTB, HAOJIIOJCHUE W
ONMCAHNE JEMOHCTPAIIMOHHBIX OMBITOB 0 MPEBPALLICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJIaBJieHUe, 0OYTJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHME, TOMOJIOTMYECKMM psAx. MeraH u 3taH —
NOpOCTEHIME TPEACTaBUTENN alKaHOB: (PU3NYECKHE M XHMUYECKHE CBOWCTBA
(peakuuu 3aMelieHus] M TOPEHHUs), HAXOXKICHHE B NPUPOJAE, IOJy4YeHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTHYECKHUI psiA. DTUIEH U MPOIUIIEH —
NpOCTEHIME TPEACTaBUTENN AaJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THUIpaTallMd, OKHUCIEHUS U
NOJIMMEPU3ALINN), TOJyYeHHE U TPUMEHEHUE.

Ankamuensl: OytagueH-1,3 u MmeTunOyragueH-1,3: cTpoeHue, BaKHEUIIME
XUMHYECKUE CBOMCTBA (peakuus nonumepusanuu). [loydyeHre CHHTETHYECKOTO
Kay4dyKa 1 pE€3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETHIICH
— MPOCTEUIIMKA TPEICTaBUTENIb AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMHYECKUE CBOMCTBA (peakUHMH TMIPUPOBAHMS, TAJION€HUPOBAHMS, THApPATALUY,
TOpPEHUsI), NOJyYEHHE U IPUMEHEHHUE.

Apensl. benzon: coctas, cTpoeHue, (U3NYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS ), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMmudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCHUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXKIy YIVIEBOJOPOJAMH, NIPHHAUICKAIIMMH K
Pa3INYHBIM KJIACCAM.

IIpuponHbIE MCTOYHUKM YIJI€BOAOPONOB. lIpupomHeli ra3 M IOIyTHBIE
HeTsaubie Ta3pl. Hedhth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HepTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKUH, KaTaJuTUYecKuil), nuponus. lIpoaykTsl
nepepaboOTKu HEPTH, UX MPUMEHEHUE B IPOMBILIIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOJYKTHI €r0 NepepadOTKU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BELIECTB M HX IPEBPALICHUIA:
O3HAaKOMJIEHHE C oO0pa3llamMM IJIacTMacc, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hebts» u  «Yromp», MOJEIMPOBAHHE  MOJEKYJ  YIJIEBOJAOPOAOB U
raJIor€HONPOU3BOAHBIX, POBEJICHNE NPAKTUYECKON PaOOThI: MOJYYEHHUE ITUIIEHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnble 3amaun.

Boluncnenuss mo ypaBHEHHIO XHMHUUYECKOM peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA MJIM NMPOMYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELUIECTB WJIK IPOAYKTOB PEAKIIUM).

Kucnopoaconep:xamue oprannyeckue CoeAHHeH s

IIpenensHble OJHOATOMHBIE CHUPTBL. METaHOI W JTAaHON: CTPOECHUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA (peakUMU C AaKTHMBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBS3M MEXIY
MOJIEKYJIAMH CIIMPTOB. J[elCTBHME METaHOJIA U OTAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroaroMHble  COUPTBL. OTWICHITIMKOIb W  INIMLEPUH: CTPOCHUE,
¢usnyeckue W XMMHYECKHE CBOMICTBA (B3aMMOAECWCTBHE CO ILIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl PEaklUsi Ha MHOTOaTOMHbIe crnupThl). [leiicTBue Ha
OpraHu3M 4enoBeka. [I[puMeHenune rmneprHa U 3TUIEHTJIKOJIS.

@deHon:  CTpOEHHE MOJEKYNbl, (QU3NYECKHEe M XHUMHYECKHE CBOWCTBA.
Tokcuunocth penona. [Ilpumenenue penona.

Anpnerunsl U kemoHvl. DPOpMaNbACTHI, ALECTAIBIETHI: CTPOCHUE,
¢dusnyeckue U XUMHUYECKHE CBOMCTBa (peakluu OKHUCICHHS UM BOCCTAaHOBIICHUS,
KayeCTBEHHbIE PEAKLUH ), IOJYyYEHNE U IPUMEHEHHE.

OAHOOCHOBHBIE —Tpe/eNbHble KapOOHOBBIE KHUCIOTH.. MypaBbUHAs U
YKCYCHasl KHCJIOTBI: CTPOEHHE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmwe Juid Kjiacca KUCIOT, peakiysl dTepupUKaLUM), IOJTyYeHUE U MPUMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHl KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KUCJIOT. MbIja KaK COJIHM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

CnoxHble >(QUpbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
ci10kHbIX 3¢upoB. XKupsl. ['napomms xxupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.



VYrneBogel: cocraB, KiaccUUKAlMs ~ YriAeBOAOB  (MOHO-, JH- U
nonmcaxapujibl). ['J1IoKko3a — npocTelmii MOHOCaXxapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUecKHue M XHUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBUE C
ruapokcunoM Meau(Il), okucmenue ammuadHbiM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bI), HAXOXACHUE B TMPUPOAE, NMPUMEHEHHE,
ouosoruyeckas poiib. @otocunre3. @pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemwnonoza kak npupoiHsie noauMeposl. CTpoeHHE Kpaxmania U
newtono3bl.  du3nueckue M XHUMHYECKHE CBOMCTBAa Kpaxmana (TUAPOIH3,
KayeCTBEHHAs PEAKIIUS C HOJOM).

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHUS BEIIECTB M HX IPEBPALLCHUIA:
npoBeJeHrEe, HAOJIIO/IEHHEe W ONHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBbIE PEaKIMU OJIHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcugoM wmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
rugpokcuoM meau(Il)), anbaernioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(Il), B3ammopeiicTBHEe Kpaxmajaa C HOJOM),
pOBEJICHNE MTPAKTUYECKON PabOThI: CBOWCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnrnie 3amaun.

Beruucnenuss 1Mo ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, o00béMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTA PEAKLIHUH MO W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB UJIK POAYKTOB PEAKIIUH).

A30TcoaepKalle OpraHnYeCKue COeAMHEHUS.

AMMHOKHUCIIOTHI Kak am(pOTepHble Oopranndeckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe TimiuuHa). buosnoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTumpl.

benkn Kak NOpHUpPOAHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OelIKOB. XHUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOIIN3, ICHATYpalusl, KAYECTBEHHbIE PeaKIMU Ha OCNKHU.

OKCNEpUMEHTANBHBIE METOJbl M3YyYEHHUS BEUIECTB M HX MPEBPAIICHUN:
HAOJIO/ICHNE U OMMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATYypalus OEiIKOB MpU
HarpeBaHUH, IIBETHHIC pEaKLUU OEIKOB.

BbicokoMo1eKyIsIpHbIE COCAUHECHU S

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AIUU, CPEAHAS MOJICKYJISIpHAsI
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TOJTUKOHAEHCALUS.

OKCNEpUMEHTANBHBIE METOJAbl HM3Y4YEHUS BEIIECTB W MX IPEBPALICHUIA:
O3HAKOMJIEHUE C 00pa3liaMU MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanusa MeXIpeIMETHBIX CBA3EM MPU U3YUYEHUH OPraHUYECKOW XMMUHU B
10 kxjacce oOCyIIECTBISETCS Yepe3 HCIOJNb30BaHUE KaK OOLIMX eCTEeCTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIOMIMXCS CHCTEMHBIMH JUISL OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01mue ecTecTBEHHO-HAYyYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIN (PAKT, THIIOTE3a,
3aKOH, TEOpHsl, aHAJIW3, CHUHTE3, Kiaccu(uKkaius, MepruoguIHOCTh, HAaOII0ICHHE,
U3MepeHue, IKCIEPUMEHT, MOJICTUPOBAHHE.

dusmnka: Mmarepusi, DSHEprusi, Mmacca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTHUECKUN YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOe COCTOSHHUE
BEIIECTBA, PU3NUECKUE BEIMUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: xierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHH3Me,
¢doTocruHTE3, OUONOTMYECKH AaKTHBHbIE BellecTBa (O€NKH, YriIeBOABI, KHUPHI,
(bepMeHTHI).

['eorpadus: muHepanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypCHl.

TexHomorusi: mNUIIEBBIE MNPOAYKTHI, OCHOBBI PAIMOHAIHHOIO IHUTAHUS,
MOIOIIIUE CPECTBA, JEKAPCTBEHHbIE U KOCMETUYECKUE MpernapaTsl, MaTepuabl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOP'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYecKre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeeNieHusl JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

[lepuonnueckuii 3akoH U [lepuoguyeckas cucTeMa XMMHYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CBA3b MEPUOAMYECKOTO 3aKoHA U [leprnoandeckoil cUCTeMbl
xumuueckux annemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOHCTB XHMHUYECKUX DSJIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX U CIJIOKHBIX BELIECTB IO TpyNIaM MU MEePHOJIaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKasi CBA3b. BHIbl XHMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJSIpHAs W TOJISIpHAsl, MOHHAs, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHMs KOBAJICHTHOM XWMHWYECKOW CBS3W (OOMEHHBIM W JIOHOPHO-
akientopHeiil). Bomopognass cBs3b. BaleHTHOCTh. DJEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIOHbl: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIIpHOTO M HEMOJIEKYJISIDHOTO  CTPOEHUA.  3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMUYECKOU PEIIETKH.

[TonsitTne 0 mucnepcHbIX cHcTeMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BEIIECTBA B paCTBOPE.

Krnaccuduxanus HEOPTraHUYECKHUX COEUHEHU . Homenknarypa
HEOPraHWYECKUX BEIIECTB. ['€HEeTHMYecKas CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xummdeckass  peaknus. Knaccudukamuss  XUMHYECKHX — pEaKkIMid B
HEOPraHMYEeCKOM M OpPraHMYECKOW XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHHMS U NMPEBPALCHUS SHEPTUN TP XUMUYECKUX PEaKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (pakTtopoB. OOpaTuMble
peakunn. XUMHYECKOE paBHOBecue. DaKTOpbl, BIUSAIOIIAE HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponuTuueckas auccounanus. CuiabHbie U ciialdble 35eKTpoiuThl. Cpena
BOJHBIX pAaCTBOPOB BELIECTB: KUCIIAsl, HEUTpaJIbHAS, ILIETOYHAS.

OKUCANTENPHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

DKCNEpUMEHTANBHBIE METOJBl H3YYEHHUS BEIIECTB M MX NPEBPALICHUN:
nemoHcTpanusi Tadmun «llepuonuueckas cuctema xumudeckux anemenTon 1. U.
MenpeneeBay, u3ydeHUE MOJENCH KPUCTALIMYCCKUX PENMIETOK, HAOTIOACHUE U
OTHCAaHKE JEMOHCTPAITMOHHBIX M J1a00paTOPHBIX OMBITOB (Pa3lIOKEHUE MEPOKCUIA
BOJOPO/Ia B MPUCYTCTBUU KaTaIN3aTOPA, ONPEIEIICHUE CPEABI PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHJMUKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
IPOBEJICHNE MPAKTUYECKOU paboThl «BiausiHue pa3nnyHbix GakTopoB Ha CKOPOCTH
XUMHAYECKOW PEAKLIMN.

Pacuérnbie 3anaumn.

Pacuétel 1o ypaBHEHMSIM XMMHUYECKMX pE€akuuid, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHI C MCIIOJIb30BAHUEM IIOHATHUS «MaccOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramubl.  Ilonoxenne HemerauioB B llepuoanueckor  cucreme
xumudeckux anemeHToB JI. M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
@du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIOB (Ha MpuUMeEpe
KHUCIIOpoa, cepsl, pochopa u yrimeponaa).

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX HEMETAIUIOB (TajOT€HOB, CEPhI, a30Ta,
dbochopa, yriepoga M KpeMHHA) M UX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOACOEPKAIIUX KUCIOT, BOJAOPOJIHBIX COCTUHEHHIN).

[IpuMeHeHre BaXKHENIIINX HEMETAIIOB U UX COEIMHEHU .



Merannel. [lonoxenne metaiuioB B llepuoaudeckon CUCTEME XMMUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOECHUS AJICKTPOHHBIX 000JIOYEK
aToMOB MeTayioB. O0mme ¢u3udyeckue CBocTBa MeTaioB. CIUIaBbl METAaJIOB.
DNEeKTPOXUMHUYECKHUH PsIT HAPSHKEHUI METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWUIIMX METANIOB (HATPUM, Kalauil, KalabIuH,
MarHui, aJIFlOMUHUN, IIUHK, XPOM, YKEeJIe30, Me/Ib) U UX COCAUHEHU.

OO6uue cnocoObl MoJydyeHUs MeTauloB. [IpuMeHeHrne MeTauioB B OBITY H
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB W HX MPEeBpallCHUN:
M3y4deHHE KOJUIeKIMU «MeTamuibl M CIUIaBb), OOpa3I[OB HEMETAIIOB, pEIICHHUE
AKCIIEPUMEHTATBHBIX 3a/a4, HaOJIOJCHUE M OMNHCAHHE JIEMOHCTPAIMOHHBIX U
Ja00pPaTOPHBIX OMNBITOB (B3aUMOJIEHCTBUE THAPOKCHIA AIFOMUHHUS C PACTBOPAMHU
KHUCJIOT U HIEJI0Yei, KAYECTBEHHbBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuétHbie 3aga4n.

Pacuétel mMaccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY
BEILlECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIIU OJTHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B obOecrieueHUU SKOJOTHYECKOM, YHEPTEeTUUECKON M THIICBOM
0€30MacHOCTH, Pa3BUTHH MEAUIUHBL [lOHATHE O HAYYHBIX METOJaX ITO3HAHMS
BEIIIECTB U XUMHUYECKUX PEAKLINM.

[Ipencrapinenuss 00 OOHMIMX HAYYHBIX MPUHIHUIIAX [POMBIIUICHHOTO
MOJTYYCHUSI BAKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXHEUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuabl i 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
ya0OpeHus.

XuMHsi ¥ 340pPOBbE YEIOBEKA: IPaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpemnaparoB, MpaBuiia 0E€30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBON XUMUU
B ITOBCEIHEBHOM KM3HU.

MexnpenMeTHbIe CBA3U.

Peanmuzanus  MeXOpeAMETHBIX  CBS3€H MpU  M3YyYeHUM  OOmed u
HEOpraHn4eckord xuMuu B 11 Klacce oCylIeCTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIMX E€CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATHN, SBISIONAXCS
CHCTEMHBIMU JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOuIue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4YHBIM (DakT, TMIoTe3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTe3, Kiaccudukaiusa, I[epUOJUYHOCTh, HaOII0ICHHE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJIICHHUE.



dusnka: MaTepus, YHEPrUsi, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOII, paJIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHME BEINECTBA, (PM3MUYCCKHE BEIUYMHBI U CIUHMIIBI UX
HU3MEPEHUS, CKOPOCTb.

buomorus: kmerka, opraHuM3M, JKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, OOMEH BEIICCTB B OPraHU3ME.

['eorpadus: MUHEpasbl, TOPHBIC MTOPOJIBI, IOJE3HBIC HCKOIAEMbIC, TOILIUBO,
pECypCHI.

TexHoMOTHS: XHMHAYECKasi MPOMBIILICHHOCTh, METAJUTypIHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTepUajioB, CEIIbCKOXO3SMCTBEHHOE TIPOM3BOJICTBO, ITHIIEBAs
IPOMBIIIUIEHHOCTh,  (bapMaleBTHYeCcKass  IPOMBIIUICHHOCTh,  MPOM3BOJICTBO
KOCMETHYECKHUX IIPernapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepHalioB,
AJICKTPOHHAS POMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMS ITPOI' PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUN A

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyJaroIMMHCS TMPOTpaMM  CpPeIHEro o0Iero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeaMETHBIM M IpeaAMeTHbIM). HayyHo-meTonnyeckold OCHOBOW s
pa3pabOTKH TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUSI MPOrpaMM CPEIHEro OOILEro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yNbTaTOB OCBOCHHUS MpenMera «XHUMHUsD Ha YPOBHE CPEIHETO
oO1miero oOpa3oBaHus BbIJIEICHBI CIEAYIOLUIUE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIUMHUCS POCCUHCKONW TpakAaHCKOW WJICHTUYHOCTH —
TFOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEEICHUIO;

HAJIMYUE MOTUBAIIMHU K O0yYEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOESXKJIEHUN JTMYHOCTH HA OCHOBE
KJTIOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPaIULIUiA 0a30BON HAYKU XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESTENbHOCTH II€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMU LIETOCTHOM
CUCTEME XMMUYECKOTro 00pa30BaHus;

HaJIM4YKE TPABOCO3HAHUS IKOJIOTHUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHbBIC TIJIaHbI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS IpeaMeTa «XHUMHUS» JIOCTHTaloTCs B
€AUHCTBE Y4Y€OHOW M BOCIUTATEIBHON JEATEIbHOCTM B COOTBETCTBUM C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeallaMH POCCHHMCKOTO TPakKJaHCKOTO OOIeCTBa, MPUHSATHIMA B OOILECTBE
HOpMaMd W  TpaBWIaMH  TOBEJIEHUS,  CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMOTIO3HAHUs, CaMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTU
00yJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS TMpeaMeTa «XHUMHS»  OTPakKaroT
c(hOpMHUPOBAHHOCTh OIBITa MO3HABATEILHONM U MPAKTUUYECKOH JAeATEeIbHOCTH
oOyyarolmxcs Mo peaan3aluyd IPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCJE B
YacTH:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HaHUs 00YYaIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBaXXCHHS K 3aKOHY U MIPABOIOPSIKY;

NPEJICTABICHUST O COIMAIBHBIX HOPMax M TpaBUaX MEXIMYHOCTHBIX
OTHOIIEHUI B KOJJIEKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOW JAESATENbHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4YEeOHBIX U MO3HABATENbHBIX 3a/a4, BBINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apTYMEHTHI IPYTUX TPH aHATN3€ PA3IUYHBIX BUJOB YICOHOU AESTEIHHOCTH,

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAaCJEIMIO
OTE€UYSCTBEHHON XUMUM;

YBaXEHHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUU U TMPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTUIXKEHHS HAyKU €CTh PE3yIbTaT
JUINTENIbHBIX ~ HAOMIOACHUM, KPOMOTIMBBIX  HAKCIIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TpyJia YYEHBIX U MPAKTUKOB;

MHTEpEeCca M MO3HABATEJILHBIX MOTHBOB B MOJYYEHUU U MOCIETYIONIEM
aHanuze MHGOpPMAIMU O MEPEJOBBIX JOCTHXKEHUAX COBPEMEHHON OTE€YECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO IMOBEICHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUIMU,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEJECHHWE M IMOCTYIKH CBOUX TOBApHUIIECH C
NO3UIMHA HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUUA ATUX
MOCTYIIKOB;

4) popMupoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUSl LEHHOCTEH 3J0pOBOrO0 W 0Oe30omacHoro olpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHUYECKOMY 3/I0POBBIO;

coOJofieHnst TpaBuil O€30MacHOro0 OOpallleHUusT C BEHIeCTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJOBOM JEATEIBHOCTH;

MOHUMAHUSI [EHHOCTH TPAaBWJI WHIUBUAYATHHOTO ¥  KOJJIEKTUBHOTO
0€301acHOro MOBEJCHHSI B CUTYAIUsIX, YTPOKAIOIIMX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS MOCHEACTBUNA W HENPUSTUS BPEAHBIX MPUBBIYEK (YIOTpeOICHUs
AJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

5) TpyaoBoro BociMTaHus:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JAPYrUX  BHJAX
NeSITENbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacCTHE B pEIICHUU MPAKTHUYECKUX 3a]ad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K IMPaKTUYECKOMY M3YYEHHIO MPOPECCUN PA3IUUHOrO pojia, B TOM
YKCJIE HA OCHOBE NIPUMEHEHHMS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUs K TPYAY, JIIOAAM TpyAa U pe3yjbTaTaM TPYAOBOU NEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HMHIMBUAYaJIbHOW TpPAaEKTOPUU
oOpa3oBanus, Oymymieil mpodeccun W peanm3arii COOCTBEHHBIX >KHU3HECHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0J10rM4eCKOro BOCIIUTAHUA:

HKOJIOTUYECKU 1IeJIeCO00PA3HOr0 OTHOILIEHHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUS )KU3HU Ha 3EMIIE;

INOHMMAaHUs TI00albHOIO XapakTepa SKOJIOIMUYECKHX MpoOJeM, BIUSHUS
HDKOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLMAIBHON CpEbL;

OCO3HAaHUS HEOOXOIMMOCTH WCHOJb30BAaHUS JOCTHMIKECHUM XUMHUU 7S
peLeHusT BOIPOCOB PAOHAIBHOTO IPUPOAONOIb30BaHNS,

AKTUBHOTO HENPUATUSA JCUCTBUM, NPHHOCIIIMUX Bpel OKPYKaIOIIEH
OPUPOJHON Cpene, YMEHHUs IMPOTHO3UPOBATh HEOJArONpPUSITHBIE 3KOJOTMYECKUE
NOCJICACTBUS PEANPUHUMAECMBIX TEUCTBUM U IPEIOTBPAILATh UX;

HAJIM4YHs Pa3BUTOTO 3KOJIOTMYECKOTO MBILIUICHHUS], YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NESATENBHOCTH DKOJIOTMYECKOU HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIILHOW, KOMMYHHKAaTHBHOM M COLMAJIbHOU
NPAKTHUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HICOJOTHUU
xeMmohoouu;

7) HEHHOCTH HAYYHOI'0 MTO3HAHMSA

c(OpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKY;

MOHUMAaHUs CHenu(UKM XUMUU KaK HayKH, OCO3HaHUs €€ poiu B
(OpMHPOBAHNMN PALMOHAJIBPHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEICTABICHUSI 00 OKpPYXKalOIlleM MHpE KaK O €IMHCTBE MPUPOAbI U YEJIOBEKA, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MpoOJieM COXpaHEHHS
IIPUPOIHOIO PAaBHOBECH S,

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU I COBPEMEHHOMN
OUBAIN3ALMNA: B €€ TyMAaHMCTMYECKOM HAIpaBICHHOCTH W BAXXHOM pPOJIM B
CO37aHUM HOBOM 0a3bl MaTEpUAIbHON KYyJBTYpbI, PELIEHUH INI00AIBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUYECTBA — CBIPbEBOM, JHEPrE€TUYECKOW, NMUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYEHUU YCIOBUMN
YCHEIIHOTO TpyJa M OSKOJIOIMYECKM KOM(OPTHOM JKU3HM KaXKIOrO WIEHA
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTU: IIOHMMAaHHA CYLIHOCTH METOJOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJIb30BATh



MoJIy4aeMble 3HAHUS JUJIS aHAIN3a U OOBSICHEHUS SIBIEHUN OKPY’KaIOIEro MHUpa U
MIPOUCXOASAIIMX B HEM U3MEHEHHM, YMEHUS JieJIaTh 000CHOBAaHHBIE 3aKIIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUMXCS JaHHBIX C LEIbI0 MOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
penieHus npooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATEIBCKON JeSTENbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPhIBHOMY  O0pa30BaHUIO H
caM00Opa30BaHUIO, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMNA IO XHUMHHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMH;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3nu4HbIX cepax nmpodeccHoHaTbLHOM

NEATEIIBHOCTH.
METANPEAMETHBIE PE3YJ/IbTATDBI

MeranpeameTHble pe3yiabTaThl OCBOEHHS Y4eOHOTO MpeaMmeTa «XuMus» Ha
YpPOBHE CpeJHero o0miero 06pa3zoBaHus BKIIOYAIOT:

3HaYUMble 171 (OPMUPOBAHMS  MHPOBO33pEHHUs  OOydarolMXcs
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHS, OTPAXKAIOIINE
[IEIOCTHOCTh HAyYHOW KapTUHBI MUpa M cHeuu(uKy MeTOIOB IMO3HAHUA,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, SHEPIHsl, sIBICHUE,
MPOLIECC, CUCTEMA, HAyYHbIH (PAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIeJOBaHUE, HAOIIOCHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

yHUBepcallbHble yyeOHble NeHCTBUs (II03HAaBaTEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrnieunBaroIIre dbopmupoBanue (G yHKIIMOHAIBHOM
IPaMOTHOCTH U COIIMAIBHON KOMIETEHIIUN 00yYarOIXCS;
CIIOCOOHOCTH o0y4aromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC y4YCOHBIC
JICVCTBUSA B IIO3HABATEILHOW Y COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pPE3yNbTaThl OTPAXKAKOT OBJAJCHUE YHHUBEPCAIBHBIMU
y4eOHBIMA  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA W  PETYJISTUBHBIMH
JIEUCTBUSMU.

OsJajenue YHUBEPCAIbHbIMH Y4eOHbIMH NMo3HaBaTeJbHbIMHA
AEeUCTBUSIMU:

1) 6a30Bble JJOruvYecKue AeicTBHS:

CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W aKTyaIM3UpOBaTh  MPoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAENATh LEJIH JESITEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTATHI IEATEIBHOCTH C MOCTABJICHHBIMU LEISAMU;

WCIMOJIB30BATh IIPU OCBOCHUM 3HAHUU NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBLACIATh XapPaKTEPHBIE MPU3HAKU MOHSATHNM M yCTAHABIMBATh WX B3aHUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JIJIsI OOBSICHEHUs OTAEIbHBIX (DAKTOB U
SIBJICHUH

BbIOMpATh OCHOBaHUS M KPUTEPUHU U1 KIacCU(PUKAIIMK BEIIECTB M
XUMHUYECKUX PEAKIIHIA;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY HU3y4aeMbIMU
SIBJICHUSIMH

CTPOUTH JIOTHYECKUE pacCyXAeHUs (MHAYKTUBHBIC, JEAYKTUBHBIC, IO
aHAJIOTWH), BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pPACCMaTPUBAEMBIX
SBJICHUSX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSIThH B MPOLIECCE MO3HAHUSI, UCTIOIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOIEH, IPEOOPA30BBIBATH MO/IEIbHBIE MTPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢opMmysa, ypaBHEHHE XUMHUYECKOU
peaKknuu — TMPU PEHICHUH YYCOHBIX IMO3HABATEIBHBIX M TMPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHbBIE MOJIEIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIHIA.

2) 0azoBbIe HCCIIEI0BATEILCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHMS BEIIECTB U XUMHYECKHUX
peaKuui;

dhopMyIUpoBaTh IEIU U 33/1a4d UCCIICIOBAaHUS, UCIIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHpPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3hI 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJIECTh HABBIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUSI W  TPOBEIICHUSA
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUs HAOIIOAATh 32 XOA0M
mporiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (HOopMyIupoBaTh
0000111eHUS 1 BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIICI0BAHMS,
COCTaBJIATh O0OCHOBAHHBIM OTUYET O MpOJETaHHON paboTe;

npuoOpeTarh OIBIT YYCHUYECKOM MCCIeI0BAaTeIbCKOM U MPOEKTHOM
JESTENBHOCTH, MPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOUMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]lay, MPUMEHEHUIO Pa3IUYHBIX
METOJO0B MO3HAHUS.

3) paGora ¢ uHpopManmei:

OpPUEHTUPOBATECS B PA3JIUYHBIX HMCTOYHHMKAX HWHGOpMauu (HAy4dHO-
MOMyJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJACPIKAHUS, CIPABOYHBIE TIOCOOMS,
pecypcel MHTEpHETA), aHATU3UpOBaTh WHAOPMAIMIO PA3TUYHBIX BUJIOB U (hopm
pEJCTABIICHUS, KPUTHUYECKHU OILICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTb;



(dbopMynMpoBaTh 3aMpOChl U MPUMEHATH PA3TUYHBIE METOAbI NPHU MOUCKE U
otoope uHpOpMAIMK, HEOOXOAUMOM I BBITIOJHEHUS Y4eOHBIX 3ajad
OIPEAEIIEHHOTO TUTIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3INIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeAcTaBICHUS
uHdopManuu (cXeMbl, TpauKH, TUarpaMMbl, TAOIUIbI, PUCYHKHU U APYTHE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CpENCTBAa TpuU padoTe C
XUMHYECKON HWH(pOpMAIMEe: TPUMEHSITh MEXIpeIMeTHbIe ((U3HYeCKue U
MaTeMaTU4YeCKHe) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
HATJISTHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBbI B XOJE IUajora W/Win
JIUCKYCCUHM,  BbICKa3pIBaTh  HJied, (GOPMYJIMpPOBATH CBOM  MPEMJIOKEHUSA
OTHOCHUTEJILHO BBITTOJHEHUS MPEJIOKEHHOMN 3a1auH;

BBICTYNATh C MPE3EHTAIMEN pe3yJbTaTOB IO3HABATEIBHON NESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBINOJHEHUU
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PEATN3allii y4eOHOTO MPOEKTa U (DOPMYIUPOBATH BHIBOJIBI
M0 pe3ysbTaraM TPOBENEHHBIX WCCICAOBAHMNA IMyTEM COTJIACOBAHUS TIO3UIMI B
X0J1e 00CYKJIeHHUSI 1 0OMEHA MHEHUSIMU.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
JESTENBHOCTh, Ompenenss e€ IeNu | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh IMpEJiaracMblii aNroOpuTM JEUCTBHHA TNpHU
BBITIOJIHEHUHM YYEOHBIX U UCCIEN0BAaTEeNIbCKUX 3a7ad, BbIOMpaTh HauboJiee
3G (dEeKTUBHBIN Ccrnoco0 HX pelieHuss ¢ YYETOM TMOJIyYeHHs] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOSH JEATEIPHOCTH HAa OCHOBE CaMOaHAN3a
¥ CAaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHble pe3ysibTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh  MPEJACTABICHUH O XMMHYECKOH  COCTaBIAIOUIEH
€CTECTBEHHO-HAyYHOW KApPTUHBI MHpA, POJIM XUMHUHM B T[O3HAHUM SIBIICHUI



Opupoabl, B  (QOPMUPOBAHMUM MBIIUIEHUS W KYJbTYpbl JIUYHOCTH, €€
(YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUs] TPAKTUYECKUX 3a]1ad
M JKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpexne;

BIIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUW, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIONIME TMOHATUA (XUMUYECKMM DJIEMEHT, aToOM, JJEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPULIATETLHOCTh, XUMHUYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpAIIEHHAS), MOJIb, MOJISIpHAs
Macca, MOJBSIPHBI OO0BEM, YIJIEPOJHBIN CKeNeT, (YHKIMOHAIbHAS TPYIIA,
paguKai, U30MEpPHs, U30MEPBI, TOMOJOTUYECKUN Psil, TOMOJIOTH, YIJIE€BOIOPOIBI,
KHACJIOPOJI M a30TCOAEPKAIIME COCIMHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHHUS
opranuueckux Beniects A. M. ByrnepoBa, 3aKkOH COXpaHEHHUsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU SI3bIK XWMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXKHEHIINX OpPraHUYECKUX BEIECTB B OBITY H
MIPAKTUYECKOM JEATEILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHM BBIBIATH XapaKTEpHbIC MPU3HAKUA TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCMHOJIb30BATh COOTBETCTBYIOIINE MOHATHS IIPU
ONMCAaHUU COCTABA, CTPOCHUSI U MTPEBPALIEHUN OPraHUYECKUX COEINHEHHUM;

c(OpMUPOBAHHOCTh YMEHHM MCMOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JIJISI
COCTaBJICHHSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMyn OpraHMYeCKMX BEUIECTB U ypPAaBHEHUH XUMHYECKUX PEaAKIIHil,
M3rOTABJIMBATh MOJEIU MOJIEKYJ OPTaHWYECKHX BEMIECTB I WUIKOCTPALMUA HX
XMMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAMIEHKHOCTb H3YUEHHBIX
OpPraHMYECKUX BEUIECTB MO HUX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeauHeHUH (yIIeBOAOPOMBI, KHCIOPOJI U a30TCOACpIKaIe
COCIUHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaTb KM Ha3BaHUS 10
cucrematuyeckod HomeHkinarype (IUPAC), a takxke npuBOAUTH TPUBUAIBHBIC
Ha3BaHMs OTJEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIMIIEH, AlETUIIEH,
ATWJICHIJIUKOJb, TIHLEpUH, (eHol, (opMallbIeru], alueTaablIerul, MypaBbrUHas
KHUCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, MIIIOK034,
bpyKTO3a, KpaxMall, IeJUTI0N03a, TIIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENEIATh BHUABI XUMUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



c(OpMUPOBAHHOCTh YMEHHUSI TMPUMEHSTHh TOJIOKEHHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa ayis 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MAaCChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
bU3NUEeCKne W XUMUYECKHE CBOWCTBA TUMWYHBIX MPEICTABUTENCH pPa3IMIHbBIX
KJIACCOB OPraHUYECKUX BEHIECTB (METaH, 3TaH, ATHIIEH, NPOINUJIEH, alleTUJICH,
oyranuen-1,3, metwiOyraauen-1,3, OeH30JI, METaHOJ, STaHOJ, STUJICHIJIUKOJIb,
rmiepuH, (EHOJI, aleTanbJeTHl, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKT€pPU30BATh UCTOUHUKHU YTJIEBOJIOPOJHOTO
Coipbsi (HedTh, TPUPOIHBIA Ta3, Yyrojib), CHOCOOBI WX TEPepadOTKH U
MPAKTUIECKOE MPUMEHEHHE TIPOAYKTOB MepepadboTKH;

c(OpMUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIUUCIEHUS 1O XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WM IMPOIYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOIHBIX
BEILECTB WX MIPOTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUHN BIAJETh CHUCTEMOM 3HAaHMH 00 OCHOBHBIX
METOJIaX HAy4YHOT'O MO3HAHMUSI, UCOJIb3yeMbIX B XUMHUM MPU U3YYEHUH BEUIECTB U
XUMUYECKUX SBJICHUH (HaOII0IeHNe, N3MEpPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BATh CUCTEMHBIE XHMHMYECKHME 3HAHUA i1 NPUHIATUSA PEUICHUWA B
KOHKPETHBIX JKW3HEHHBIX CHUTYyalMsX, CBA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONATh TTpaBUjia MOIH30BAHUS XUMHUIECKOM
MOCYZI0ONM ¥ JTabopaTOPHBIM OOOpYAOBaHUEM, a TaK)Ke MpaBuiia OOpaIeHUs C
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh W  BBIIOJHATH XUMHUYECKUI
AKCIIEPUMEHT (IIPEBpAIEHUS OPTAHMYECKUX BEIIECTB MIPU HarpeBaHUM, MOJyYEHUE
ATUJIEHA W H3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEIIECTB, JeHaTypalus OEJIKOB NMpU HarpeBaHHWM, I[BETHHIE peaKInu OEIKOB) B
COOTBETCTBMM C TPAaBWIAMHU TEXHUKA OE30MAaCHOCTH TpU OOpaIlEHUU C
BEIIECTBAMH ¥ JITA0OPATOPHBIM 00OPYIOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucCl YpPaBHEHHH COOTBETCTBYIOIIHX
peakuuid 1 popMyIupOBaTh BBIBOJIbI HA OCHOBE ATUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAIM3UPOBATh XHMHUYECKYIO
uHPOpMALIMIO, TOJIyYaeMyl0 M3 PpPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHdopmaruu, IHTEpHET U ApyTrHux);



chOpMUPOBAHHOCTh ~ yYMEHHMH  cOONIOAATH  MpaBUja  DKOJIOTMYECKH
1[EJIeCO00pa3HOro0 TMOBEJEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAHEHUsSI CBOETO 3J0POBbS U OKPY>KAOLIEH INPUPOIAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSI HA JKUBBIC OPraHU3MblI ONPENECIEHHBIX OPraHUYECKUX
BeIecTB, MoHMMas cMmbich mokazatens [1/IK, mosicHsT, Ha mpuMmepax crocoOb!
YMEHBIICHUSI W TMPENOTBPALICHUS WX BPEOHOIO BO3JCHCTBHUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 00YYaIOMIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSMH 3/I0POBbS: YMEHUE
MPUMEHSTh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL  CHETbIX M CIaOOBUIAIIMX OOYy4aroUuIuXcs: YMEHHUE UCIOJIb30BaTh
penbedHO-ToYeuHy0 cucteMy oOo3HaueHuil JI. Bpaiins s 3anucu XUMHUYECKHX

dbopmyi.
11 KUIACC

[IpeameTHbIe pe3yiabTaThl OCBOEHHS Kypca «OOmass M HeopraHMYecKas
XUMHSD) OTPaKAIOT:

chOPpMUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJAM XUMHHM B TO3HAHUM SIBICHUU
npupoabl, B  (DOPMUPOBAHMM  MBINUIEHUS W KYJbTYpbl JUYHOCTH, €€
(yHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pElICHUS] TPAKTUYECKUX 3a]1ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOTHOMN
cpene;

BJIQJCHUE  CHCTEMOM  XUMHYECKMX  3HAHUM, KOTOpass  BKIJIIOYAET:
OCHOBOIIOJIAraloNMe MOHATUSL (XMMHUYECKUH 3JIeMEeHT, aroM, u3oTom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBI OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUUYECKasi CBSI3b
(KoBaJIeHTHas, HIOHHAsI, METAJUIMYECKasi, BOAOPOAHAs ), KpUCTAIIMYECKasl pEIIETKa,
TUNBl XUMHUYECKUX  PEaKlMid, pacTBOp, DIEKTPOJUTHI, HEIJIEKTPOJHUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIMAILMS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaklni, XUMHUYECKOE PABHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
ANEKTPOJUTHYECKON aucconmanuu, nepuoanueckni 3akon [{. M. Menneneesa,
3aKOH COXPAHEHUSI MACChl BEILECTB, 3aKOH COXPAHEHUS M MPEBPAILECHUS SHEPTUU
Opy XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JISKAIIUE B OCHOBE IMOHUMAHUSA NPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SBJICHWH, (PAKTOJIOTUYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOTYYCHUU U O€30TTaCHOM HCIOJIb30BaHUM BAKHEUIIINX HEOPTAHUIECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM J1eSITEIbBHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHHU BBIIBIATh XapaKTEPHbIE MPU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLINE IMOHATHS MPH
ONMCAHNUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIh30BATh XUMHUYECKYI0 CUMBOJIHKY JIJISI
coctaBieHuss (HOpPMYyaT BEIIECTB MW yPaBHCHUM XUMHUYECKUX  PEAKITUH,
cucremarnyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYEeCKUX BEIIECTB (YrapHbI ra3, YIJIEKUCIbIA Tra3, aMMHaK, raméHas
W3BECTh, HETAILIEHAS U3BECTh, MUTHEBAS COMa, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI ONPEJIEISITh BaJICHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COEIUHEHUSAX PA3JIWYHOrO COCTaBa, BUJ XUMHYECKOU
CBA3U (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS) B COCIMHEHUSX, TUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAs, METAJUTMYECKAasi ), XapaKTep Cpellbl B BOJHBIX PACTBOpPaX HEOPraHUUYECKHUX
COCJIMHCHU

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHaBJINBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONpeeiaEHHOMY Kiaccy/Tpymie
COENMHEHHUM (TPOCThIE BEUIECTBA — METAJJIbl U HEMETAJUIbI, OKCHUbI, OCHOBAHUS,
KHUCIOTHI, aM()OTEPHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUUECKOTO 3aKoHa /.
N. MeHneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYO0, OOBICHUTEIHLHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(OpMUPOBAHHOCTh yYMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUYECKUX »3JIeMEHTOB |—4 mniepuonoB llepmoamdeckoi CHUCTEMBI
xumudeckux snemeHtoB J[. WM. MenpneneeBa, MCHONb3ys MOHSATUS «S-, p-, d-
BIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSCHSITH
3aKOHOMEPHOCTHA U3MEHEHUSI CBOMCTB XUMUUYECKUX 3JIEMEHTOB U UX COCAUHEHUU
1o nepuojam u rpynnam [lepuoandyeckon cucteMbl XUMHYECKUX dyiemeHToB 1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHYECKUE CBOMCTBA HEOPraHMYECKHMX BEHIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHYECKOW CBSI3M MEXKIY HEOPraHWYECKHUMU
BEILIECTBAMH C IMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCUPUIMPOBATh XUMUYECKUE PEAKLUU I10
pa3IMYHBIM TpPU3HAKAM (YUCIY U COCTaBY pPEArupyloIIMX BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEMEHEW OKHCJIIEHUS 3JIEMEHTOB, 0OpaTHMMOCTH
peaKluy, y4acTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHM COCTaBJISITh YPAaBHEHHUSI PEaKUUd pa3IudHbIX
THUIIOB, MOJIHBIE U COKPAIIEHHbIE YPaBHEHUS PEaKIIMil HIOHHOTO 0OMEHA, YUUThIBAs
YCIIOBUS, ITPUA KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, MOATBEPXKIAIOIINE
Ka4eCTBEHHBI COCTaB pPAa3JIMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYyTEM MOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpaX HEOPraHUUECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHWH  pPACKphIBATh CYIIHOCTh  OKHCIHTEIIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS JICKTPOHHOrO OajaHca
ATHUX PEAKIUU;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKOM
pEeaKIuy OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS] XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aencTBus (npunuun Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHHM XapaKTepHU30BaThb XUMHUYECKHE IPOIIECCHI,
JIeKAIIME B OCHOBE MPOMBIIIIEHHOTO IMOJYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUA 00 OOMMX HAyYHBIX MPUHIMIAX H
AKOJIOTHYECKUX MPOOIeMax XUMHIECKOT O IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MOHSATHUS «MAacCcoBasi J0JiA BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMUYECKUX PEAKIMIX, MacChl BEIIECTBA MM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEIIIECTB, TeruioBoro 3¢ @dexra peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BEIIECTB, ITPEBPALICHUS U COXPAHEHUS YJHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONATh TTPaBUjIa MOIH30BAHUS XUMHUIECKOM
noCy/Iol U JabOpaTOpHBIM OOOpYyJIOBaHUEM, a TaK)Xe IMpaBuUiia OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBHHU C WHCTPYKIMSMHU MO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIOJHATH XUMHUYECKUI
AKCTIEPUMEHT (pa3iioKEHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTalau3aTopa,
ONpPEACIEHUE CpeIbl PACTBOPOB BEHIECTB C€ MOMOIIBID YHHBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUUYECKON peaKiluw,
peakuuy MOHHOro OOMEHa, KaueCTBEHHBIE PEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJOPUI-AaHUOHBI, HA KATUOH aMMOHHUS, PEUICHHE JKCIEPUMEHTAJIbHBIX 3a]1a4 IO
temam «Metamib» u «HemeTamibl») B COOTBETCTBUM C MpaBUIAMU TEXHUKH
0€30MacHOCTH MpHU OOpaIllEeHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BAHHEM,
NPEACTABIATh PE3yJbTAaThl XUMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUW COOTBETCTBYIOIIUX PEAKIMN U (HOPMYITUPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uHOpMalMIO, TMOJIy4YaeMYK U3 pa3HbIX HCTOYHUKOB (CpeJcTBa MacCOBOM
KOMMYHUKalU¥, MHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ yYMEHHMH  cOONIOAATH  MpaBUja  DKOJIOTMYECKH
1[EJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATEIbHOCTH B IEIAX
COXpPAHEHUsSI CBOETO 3J0POBbS U OKPY>KAOLIEH INPUPOIAHON Cpenbl, OCO3HABATH
ONIACHOCTb BO3ECHCTBUS HA KMBBIE OPTAHU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHsTe Ha mnpumepax CcrnocoObl YMEHBUICHHS U
IPEAOTBPALLIECHUS X BPEAHOTO BO3/ICVCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaIOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHATh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHWS BELUECTB M
XUMHUYECKUX SIBJICHU;

JUIA  CIIENBbIX U CHA0OBUIAUIMX OOYYarolIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHul JI. bpains mis 3anmucyu XMMHYECKHUX

dhopmyi.
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OFPA30BATEJIbHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

TeopeTnyeckue OCHOBBI OPTaHUYECKON XUMHH

1.1

ChopMHUpPOBAaHHOCTH TPEACTABICHUH O XWMHYECKOW COCTaBJISIONIEH
€CTeCTBCHHOHAYYHOW KapTHUHBI MHUpPA, POJM XUMHH B TIO3HAHUH
SIBICHUM TPHUPOABI, B (OPMUPOBAHWU MBINUICHUS W KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIHMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pEIICHUs] TMPAKTHYECKUX 3aJad M OKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPHPOIHON Cpelie

1.2

Brnanenue cucremMoll XMMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
OCHOBOTOJIararone MOHSTHS (Monexymna, BaJICHTHOCT,
AIIEKTPOOTPHIIATETHHOCTh, CTENCHh OKHCIICHUS, XMMHYECKas CBSI3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIA CKeJeT,
GyHKIIMOHANBHAS ~ TpyMna,  pagukal,  U30MEpHUs,  HM30MEpHI,
TOMOJIOTUYECKHIA PsiI, TOMOJIOTH, VYIJIEBOMOPOIBI, KHUCIOPOA- U
a30TCOJIEpIKaINe COECTUHEHHS, OMOJOTMYECKH AaKTHUBHBIE BEIIECTBa
(YryieBoJibl, KUPHI, OCTKH), MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMHYECKOTO CTPOEHMsI opraHuueckux Bemects A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3BIK XUMHUH, (HAKTOJIOIHYECcCKHe
CBEICHUS O CBOHCTBaX, COCTaBe, TOJIYYeHUH U OE30MaCHOM
UCTIOJb30BaHUU BAKHEWIIUX HEOPTraHWYECKUX H  OPraHUYeCKuX

BCIIICCTB B 6BITy n HpaKTHqCCKOﬁ JCATCIIBHOCTH YCJIOBCKaA

1.3

ChopMupOBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKH
NOHATHM,  YCTAHABIMBATH WX  B3aMMOCBA3b,  HCIOJIbL30BaTh
COOTBETCTBYIOLIUE TIOHATHSA IIPU ONHMCAHMHU COCTAaBa, CTPOCHUSA U

MIPEBPALLEHU I OPTaHUYECKUX COEAUHEHUI

1.4

c(hOPMHUPOBAHHOCTh YMEHHH HCIOJIH30BATh XUMHYECKYIO CHMBOIIHUKY
JUISE COCTaBIICHUSI MOJEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOi) QopMynT OpraHMYeCKMX BEIIECTB U ypaBHEHHI
XUMHYECKHX PEAKIUi, H3TOTABIMBATH MOJIEIIH MOJIEKYJl OPTaHUIEeCKUX
BEIIECTB UIS WUTIOCTPAIMU WX XUMHYECKOTO W TMPOCTPAaHCTBEHHOTO

CTPOCHUS




1.5

CdopmMupoBaHHOCTh  YMEHHMI  yCTaHaBIMBAaTh  MPUHAICKHOCTH
M3YYEHHBIX OpPraHMYeCKHX BELIECTB IO WX COCTaBYy U CTPOCHHUIO K
onpeneaEHHOMY KJaccy (Tpymme) COE€IMHEHUM (YriIeBOIOpOJIbI,
KUCJIOPOJlT U a30TCOJEpKalllle COEIUHEHHUS, BBICOKOMOJIEKYJSPHBIE
COEIMHEHUs), JlaBaTh UM  Ha3BaHHUS IO  CHCTEMaTUYeCKOu

Homenkiatype (IUPAC)

1.5

CdopMUpoBaHHOCTh YMEHHUSI ONPEAESATh BUAbI XUMHUYECKOW CBSI3HU B

OpPraHMYECKUX COEIUHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTh yYMEHUS NPHUMEHATH: TOJOXKEHUS TEOpUHU
CTpOEHHUs OopraHudeckux BemiectB A.M. BytiepoBa mist oObscHEHHS
3aBUCHMOCTH CBOMICTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH

COXpaHCHH MAaCChl BEIIECTB

VYraesomopoasl.  Kucnoponcoxmepxkamye W a30TCoIepiKalIHe

OpTraHUYCCKHUEC COCTUHCHUA. BI)ICOKOMOJ'ICKYJ'I?IpHBIe COCAUHECHUA

2.1

CdopmMupoBaHHOCTh yMEHUU TNPUBOAWTH TpPHUBHAIBHBIE Ha3BaHUS
OTIENbHBIX OPraHMYECKHUX BEIIEeCTB (ITWJIEH, MPOMNMIEH, alleTHUJIeH,
STWICHIJINKONb, TIULIEPHH, (eHod, (OpMaIbIETHA, ameTalbIeTus,
MypaBbUHasi KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBas KHCIOTA,
CTEapUHOBAs KHUCIIOTa, TJIOKO3a, (PYKTO3a, Kpaxmal, LeJIII03a,

TJIUIUH )

2.2

ChopMHUpOBaHHOCTh YMEHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
q)HSH‘-ICCKI/Ie n XUMHUYCCKUC CBOI>'ICTBa TUIINUYHBIX HpeHCTaBHTeHeﬁ
pa3JIMYHBIX KJIACCOB OPTAaHWYECKMX BEIIESCTB (METaH, 3TaH, JTHJICH,
MponuiieH, aneTwieH, OyraaweH-1,3, merunOyramuen-1,3, OeH3odm,
METAHOJI, ATAHOJ, JTUJICHTIMKOJb, TJIMLIEPHH, (EHON, areTaabIeTus,
MypaBbUHAsh W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a,

aMHUHOYKCYCHAs KHCIIOTA)

23

ChopMUpOBaHHOCTh YMEHHS HILTFOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXIY  TUIWYHBIMU  NPEACTABUTEISIMU  PaA3IMYHBIX  KJIACCOB
OPraHUYeCKUX BEIIECTB YPABHEHUSIMHU COOTBETCTBYIOIMX XUMHUYECKHAX

PEaKIMii ¢ UCIIOb30BaHUEM CTPYKTYPHBIX (OpPMYIT

24

CdopmupoBaHHOCTD yMeHus XapaKkTepU30BaTh HUCTOYHMKU
YTJIEBOAOPOIHOTO ChIpbs (HEPTh, MPUPOHBINA ra3, yroib), CIOCOObI UX

nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE MTPOIYKTOB NepepaboTKu

XUMHUA U KU3HL. Pacuyérrl

3.1

ChopMHUpPOBaHHOCTH YMEHHI BIIQJETh CHCTEMOM 3HAHUK 00 OCHOBHBIX

MCTOAAaxX HAY4YHOTI'O IMMO3HaHHs, UCIIOJB3YEMBIX B XUMUHN IIPHU U3YYCHUN




BEIIECTB M XUMHYECKHX SBIICHUH (HAOMIOJCHUE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BAaTh CUCTEMHLIE
XUMHUYECKUE 3HAHWS s TPUHATHS PEHICHHMHA B KOHKPETHBIX

JKU3HCHHBIX CUTYAllUAX, CBA3dHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM

3.2

ChopMUpOBaHHOCT, YMEHHI COOJIFOATh TMPaBHJIa  [OJIb30BAHMUS
XUMHYECKON Mocynoi u J1abopaTOpHBIM OOOPYAOBaHHEM, a TaKkKe
npaBuiIa OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMU

I10 BBITIOJIHEHUIO Ha60paTOpHI)IX XUMHUYCCKHUX OIIBITOB

3.3

ChopMHUpPOBAaHHOCTh YMEHHH TJIAHUPOBATH M BBIMOIHATH XUMHUYECKUT
SKCIICPUMCHT (HpeBpaH_IeHI/I}I OpTaHUYCCKUX BCUICCTB IIPpU HAI'PECBAHUU,
IMOJIYYCHHUEC DTUJICHA U U3YUCHHUC €TO CBOfICTB, Ka4YCCTBCHHBIC PCAKIIUHN
OpraHMYECKUX BEIIECTB, JeHAaTypauus OENKOB MpU HarpeBaHUH,
[[BETHBIE pEAKIMU OEJIKOB) B COOTBETCTBUU C TMPaBUJIAMHU TEXHUKU
0€30MacHOCTH TpH OOpalleHuH C BEIIECTBAMU U Ja0OpaTOPHBIM
00opynoBaHUEM; MPEACTABIIATD pe3yIbTaThl XUMHUYECKOTO
JKCIiepuMeHTa B (opMe 3amucd  YpaBHEHUH COOTBETCTBYIOIIMX

peakuit 1 GopMyIHpoBaTh BHIBOABI HA OCHOBE 3THUX PE3YJIbTAaTOB

3.4

CdopmMupoBaHHOCTH YMEHUI MTPOBOJAUTH BBIYUCICHUS 10 XUMUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOAYKTa peakiu 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO

U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIIH )

3.5

CdopMHupOBaHHOCTH YMEHHI KPUTHYECKHU aHaJIM3UPOBATH
XUMHUYECKYI0 HH(OpMAIHIO, MOTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(popMaru, cetb IHTEpHET u ipyrue)

3.6

CdopmMupoBaHHOCT, yMEHUU COOIOATh TMPaBHJIA JIKOJIOTHUYECKU
11eJ1Ieco00pa3HOro MOBEIEHUs B OBITY M TPYAOBOM JEATEIBHOCTH B
LENAX COXPAHEHUsI CBOETO 30POBbS M OKPYXKAIOIIEH MNPUPOIHOM
Cpellbl, OCO3HABAaTh OMACHOCTh BO3JIEHCTBUS HA JKUBBIE OPraHU3MBI
ONpeAeNEHHBIX OPraHUYECKUX BELIECTB, IOHMMas CMBICI IOKa3aTess
IIJAK (mpenenbHO JONMYCTMMOM — KOHLEHTpALUH), TMOSACHATH Ha
npUMepax CrocoObl YMEHBIIECHUS W MPEeIOTBPALIEHUS HX BPEIHOIO

BOSHCﬁCTBHﬂ Ha OpraHusM 4C€JIOBEKa




11 KJIACC

Kon
NMpPoOBEPSIEMOr0
pe3yJjbTara

IIpoBepsieMble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0011ero 00pa3oBaHus

1

TGOPCTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucreMoil XMMHYECKMX 3HAaHUM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIAraloNiue  MOHATHS  (XMMHUYECKHM  DJIIEMEHT,  aToM,
ANIEKTPOHHAsA 000JI0YKa aToMa, §-, p-, d-3JEKTPOHHbIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJa, BAJICHTHOCTb, OJJIEKTPOOTPUIIATEIILHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKasi CBS3b, MOJIb, MOJIApPHAs Macca, MOJISIPHBIN
00bEM, KpHCTAUIMYECKasi peImeETKa, THUMBl XWMHUYECKUX pPEeaKIHi
(OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE, 93K30- H  DHJAOTEPMUYECKHE,
pEeaKiuu MOHHOTO OOMEHA), PacTBOpP, DJIEKTPOJIUTHI, HEIICKTPOJIMTHI,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMAINS, OKHCIHUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHMUYECKON peakiuu, XMMHUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHS SJIEKTPOJUTHYECKON aucconuanmu, lleprommueckuit
3akoH JI.M1. MeHnpeneeBa, 3aKOH COXpaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (PAKTOJIOTUIECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, TIOJyYCHHH U O€30IMacCHOM WCIOJb30BAHUN BaKHEHIIIMX
HEOPraHWYECKUX BEIIECTB B OBITY W NPAKTUYECKOH JIEATENLHOCTH

YCJIOBCKA

1.2

ChopMupOBaHHOCTh yMEHUH BBISBIATH XapaKTEpHbIE MPHU3HAKK U
B3aUMOCBSI3b HW3YYCHHBIX IIOHSTHH, IPUMEHSITH COOTBETCTBYIOIIUE
NOHATAA IIPU ONMCAHWHM CTPOCHHS M CBOWCTB HEOPraHMYECKHX
BEUIECTB M MX IPEBPAILCHUN; BBIABIATH B3aMMOCBSA3b XUMHUYECKHX
3HAHUH c MOHATUAMU u MIPEACTABICHUAMU IpYTUx

CCTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

Brnanenne OCHOBHBIMM METOJaMHM HAyYHOIO TMO3HAHUSI BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOioleHue, U3MEpeHHe, JKCIEPUMEHT,

MOJIEIIUPOBAHNUE)

1.4

CdopMUpoOBaHHOCTh YMEHUU OMNPEAENATh BAICHTHOCTh M CTENEHb
OKHCJIEHUS XHUMHYECKHX DJJIEMEHTOB B COEJUHEHUSAX pPa3JINYHOTO
cocTaBa, BHJ  XMMHUYECKOW  CBA3M  (KOBaJEHTHAs,  MOHHAasi,
MeTaJuIMueckasi, BOJOPOHAsI) B COCIMHEHUSIX, TUI KPUCTALTUYECKON
pelETKH KOHKPETHOTO BeIecTBa (aTOMHAas, MOJIEKYJIspHas, MOHHasi,

MeTaJITHIeCKas)

1.5

CdopMupoBaHHOCTh YMEHUU OINpPEAENATh XapakTep Cpeldbl B BOIHBIX




pacTBOpax HEOPraHMYECKUX COCTUHEHHUN

1.6

ChopMupoBaHHOCTE ~ YMEHUS  KIACCU(UIIUPOBATH  XHUMHYECKHE
peakIuu MO pa3IMYHBbIM MPU3HAKaM (YUCITy B COCTaBY pearupyroInx
BEIIECTB, TEIIOBOMY d(¢deKkTy peakiuu, H3MEHEHUIO CTeleHen
OKHUCIIGHHS ~ DJJEMEHTOB,  OOpaTUMOCTH  pEaKIuu,  y4acCTHIO

KaTajan3aTopa)

1.7

ChopMupoBaHHOCTH ~YMEHHMH COCTaBJSATh ypPaBHEHUS  peakUuid
pa3IM4YHBIX THIIOB, IIOJIHBIE M COKpAlIEHHBIE YPAaBHEHUS peakUui
HMOHHOIO OOMEHA, YUUTBIBAsl YCIOBHSI, IPU KOTOPBIX 3TH PEaKLUH UyT

J0 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOIUTH PEAKLUU, MOATBEPKIAIOLINE
KaueCTBEHHBIM COCTAaB  PA3IMYHBIX HEOPraHWYECKUX  BEILECTB,
pacno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHM PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaaHca 3TUX peaKkuuit

1.10

ChopMupoBaHHOCTh yMEHHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH

XUMHUYECKOHN peaklMy OT Pa3IMyYHbIX (PaKTOPOB

ChopMupoBaHHOCTh YMEHHU  OOBSCHATH  XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3JICHCTBUS

(mpuaIUT Jle laTenbe)

OO61mas 1 HeopraHUYeCcKask XUMHUS

2.1

ChopMHUpPOBAaHHOCT YMEHHI pacKpbIBaTh CMbICH [lepuomuueckoro
3aKOHa J.N. MeHeneeBa 51 JEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIIYIO, OG’LHCHI/ITGJIBHYIO u MMPOTHOCTUYCCKYIO

byHKITUI

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepPU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHYECKHX »yeMeHTOB |—4 mnepuonos Ilepumonnueckoi
cUCTeMBbl XuUMHuUecKuX dsemeHToB JI.M. MeHneneeBa, HCHOJIb3Ys
HNOHATHSL «S-, p-, d-dJIEKTPOHHBIE OpOWTAIN», <«BPHEPreTUYECKue
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKHAX 3JIEMEHTOB M MX COCAUHEHUM IO MepuojaM U rpynmnam

[Iepuonnueckoit cucremsl Xumuueckux 3neMeHToB .M. Menneneesa
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ChopMHUpPOBaHHOCTh yYMEHHI XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XHUMHYECKHE CBOMUCTBA HCOPraHNM4CCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB,

MNOATBCPKIAATH CYII€CTBOBAHUC TeHEeTUYECKOM CBA3HU MCXKAY




HEOPTaHUYCCKUMU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYHOIIIUX XUMUYCCKHUX peaxunﬁ
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ChopMupoBaHHOCT ~ YMEHMH  YCTAQHAaBJIMBaTh  IPUHAAJIEC)KHOCTh
HEOPraHMYEeCKMX BELIECTB M0 MX COCTAaBY K ONpEAEIEHHOMY Kiaccy
(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAUIBI U HEMETAJUIbI,

OKCH/JIbl, OCHOBAHUSI, KUCIOTHI, aM(pOTEpHBIE THIPOKCHIBI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHUN HCIOIB30BATh XUMUYECKYIO CHUMBOJIHKY
JUTSL  COCTaBlieHHsI (OpMysl BeEImIeCTB M YpPaBHEHUH XUMHUUYECKHUX
peakmmii, cucrematrndeckyro HomeHkinarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHUs OTJEIbHBIX HEOPraHMYECKUX BemlecTB (yrapHblil ras,
YIJICKUCIIBIA Ta3, aMMHaK, TaméHas W3BECTb, HETAllEHas W3BECTb,

NUTHhEBas cofa, MUPUT U JpyTUe)

2.6

ChopMupoBaHHOCTh yYMEHUW XapaKTEepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
NOJTBEPKIATh  CYIIECTBOBAHME  TCHETHUYECKOHW  CBS3M  MEXIY
HEOPraHMYECKUMHU  BEIIeCTBAaMM  C  TIOMOUIIbIO  ypaBHEHUH

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.7

ChopMHUpPOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBITIONHITH XUMHUYECKHI
AKCIIEpUMEHT (pa3joKeHHE IMEepOKCHIa BOAOPOJAa B MPUCYTCTBUHU
KaTaju3aTopa, OINpENEICHUE CPeAbl PaCTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCATHHOIO HWHAMKATOPa, BIMSHUE pPAa3IUYHBIX (AKTOPOB Ha
CKOpPOCTh XUMHYECKOM peakIuu, peakuud HOHHOro oOMeHa,
KayeCTBEHHBIE PEAaKLUU Ha Cynb(har-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA
KaTHOH aMMOHHSA, PCHICHUC OSKCICPHUMCHTAJIBHBIX 3aAda4d IO TEMaM
«Metamne» u «HemeTanabl») B COOTBETCTBUU C MPAaBHJIAMU TEXHHUKHU
0€30MacHOCTH TpPH OOpaIlleHUH C BeIIeCTBaMHU U J1abOpaTOPHBIM
000pyIoOBaHUEM; [IPEACTABIATh pe3ybTaThl XAUMHUYECKOr0
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIHpoBaTh BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

ChopMupoBaHHOCTh yYMEHHI COONIONATh TMpaBWIa TOJIH30BAHUS
XUMUYECKON TOCYI0M M J1abopaTOpHBIM OOOpYIOBaHHEM, a TaKKe
npaBuiIa OOPAICHHsI C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU

I10 BBIITOJIHCHHUIO naGopaTopHHx XUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ yMEHHMH  XapakTepuU3OBaThb  XHUMHYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIUIEHHOIO MOJYYEHUs] CEpHOMI
KHCIIOTBI, aMMHaKa, a TakkKe CPOPMUPOBAHHOCTH IMpeACTaBICHUN 00
oOIIMX HAy4YHBIX NPHUHLMIIAX U  OKOJOTHYECKHX  MpobieMax

XUMHYECCKOTO IMMPOU3BOACTBA




XUMUA U KU3HE. PacuyéTrl

3.1

ChopMupoBaHHOCTh TPEICTABICHUN O XUMUYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTUHbl MHUpa, pPOJM XUMUU B TO3HAHUU
SIBICHUW TPUPOABl, B (HOPMHUPOBAHMM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIHOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOMN s
pelIeHUusT TPAKTHYECKUX 3alad W DKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3JI0POBBIO H IIPHUPOTHON Cpejie

3.2

CdopMHupOBaHHOCTH YMEHUI KPUTHUYECKU aHaJIM3UPOBATH
XUMHUYECKYI0 HMH(OpMAIMIO, TOJIy4aeMyl0 U3 Pa3HBIX HCTOYHHKOB

(cpencTBa MacCOoBOM KOMMYHHKAIIUH, C€Th IHTEpHET U pyrue)

3.3

CdopmupoBaHHOCTh yYMEHHUM COOMIOJATh NpaBUA SKOJOTUYECKH
11eJ1IecO00Pa3HOro MOBENEHUsI B OBITY W TPYHOBOM NEATEIHLHOCTH B
LENIAX COXPAHEHUs CBOErO 3J0POBbS W OKpYXKAlolIed MNPUPOIHON

cpenbl

3.4

Oco3HaBaTh  OMAaCHOCTb  BO3JEWUCTBHSI HAa JKUBBIE OPraHU3MBbI
onpeneEHHbIX BEIECTB, MoHuMas cMbica nokazatens [1/IK, noscHsaTs
Ha MPUMEPAX CIIOCOOBI YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3Z[CI>'ICTBI/IH Ha OpraHu3M 4YCJIOBCKa

3.5

CdopmupoBaHHOCTH YMEHUI NPOBOAUTH BBIYUCIICHUSA c
UCTIOJIb30BAaHUEM IOHSATHS «MAaccoBas JIOJI BEIIeCTBA B PacTBOPEY,
OOBEMHBIX OTHOIICHUN Ta30B TPH XUMHUYCCKHX PEAKIHsIX, MacChl
BEIIECTBA MJIK 00BbEMA T'a30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro 3pdexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl

BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH




ITPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

TeopeTnyeckue OCHOBBI OPTaHUYECKON XUMHH

1.1

[Ipenmer opraHuyeckoi XMMHH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOCHHS OPraHUYECKUX

coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (QOPMYJIBI OpPraHUYECKHUX BelIeCTB. [OMOJOTHs, H30Mepus.
Xumuyeckasl CBsA3b B OPraHUYECKUX COCOUHEHUAX — OJUHApHBIE U KpaTHbIC

cBsi3u. [IpencraBnenne o knaccuuKanu OpraHuueCKUX BEIIECTB

1.3

Homenknarypa opraHMueckux COeAMHEHUN (cucTeMaTHdecKas) U TPUBUAIbHbBIE

Ha3BaHUS BAXKHEUIIINX HpeI[CTaBHTeJIeﬁ KJIaCCOB OPraHNYCCKHNX BEIICCTB

YriaeBoopoibl

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKUH psifl. MeTaH u 3TaH — mpocTenine
NPEJCTABUTENIN ANKAHOB: (U3MYECKHE W XHUMHYECKHE CBOHCTBA (peakiuu

3aMelIeHUs U TOPEHUs ), HaX0XJICHHE B IPUPOJIe, MOTYUYCHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTMYECKUU psif. OTHIEH W TPONUIEH —
poCTeHIlne MPeACTaBUTEIN AalKEeHOB: (U3UYECKHE U XHMHYECKHE CBOICTBa
(peaKI_II/II/I TUApUpOBaHUsA, TAJIOTCHHUPOBAHUA, THUApPATAllUU, OKUCJICHUA U

NOJIMMEPU3ALINH), TIOTYyYEHHE U IPUMEHEHNE
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Ankanuensl: Oyramuen-1,3 u metunOyramueH-1,3: cTpoeHue, BaxHEWIIHe
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). [lonyyeHne cMHTETHYECKOTO

KaydyKa U pe3uHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHMSI, TOMOJIOTHYECKUN psii. ALETUIICH —
NPOCTEHIINN TpEeACTaBUTENb AJKMHOB: COCTaB, CTpPOCHME, (u3nueckue u
XMMHYECKHE CBOMCTBA (peakluy I'MAPUPOBaHNUs, TaJIOT€HHPOBAaHUs], THAPATaI1H,

TrOpEeHUs), OIyYEHHUE U IPUMEHEHHUE

2.5

Apensl. benzom: cocraB, crpoeHue, (uU3MYecKMe W XHMHYECKHE CBOHCTBA
(peakuuy rajgoreHMpoBaHMs U HUTPOBAHU), IOJIy4eHUE U puMeHeHue. Tomyou:
COCTaB, CTpOeHHE, (U3NUECKHE W XUMHUYECKHE CBOWMCTBA  (peakiuu
TAJIOTEHUPOBAHUS W HHUTPOBAHMS), TMOJIYYCHHE M TNPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTMdeckas CBSI3b MEXAY YIIEBOJOPOJAMH, MPHHAMICKAMIMHA K

Pa3JIMYHBIM KJIacCaM

2.6

[IpupoaHbIe HCTOUHUKH YTIIeBOIOPO10B. [IprpoHbIil Ta3 U MONyTHBIE HEPTAHbIE




rasel. Hedts u e€ npoucxoxaenue. CrnocoObl epepaboTKu HEPTH: MEeperoHkKa,
KPEeKUHT (TEpMHUYECKHH, KaTATUTUYECKUi), mupoiu3. [IpoaykTel mepepaboTku
HeTH, MX MPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KaMmeHHBIH yroiab u

HPOAYKTHI €T0 NepepaboTKH

Kucnoponcoaep:xaiue opraHn4eckue COeMHEHNS

3.1

[IpenenbHple OAHOATOMHBIE CIIUPTHI. METaHOM M 3TAHOJ: CTPOCHHUE, (PrU3ndecKue
U XUMHYECKHE  CBOMCTBAa  (peakuud ¢  aKTHBHBIMH  MeTaJlJlaMH,
raJloreHOBOIOPOAaMH, TOpEHHue), NpUMeHeHHe. BoIopolHble CBSI3U MEXIY
MOJIEKYJIaMH CcHUPTOB. JlelicTBME METaHOJIa M 3TaHOJIa HAa OPraHU3M 4YEJIOBEKa.
MHoroaToMHbI€ COUPTHL. DTUIICHIJIMKOIb U TIIMLIEPUH: CTpOeHHe, pu3nyeckue u
XUMHUYECKHE CBOiicTBa  (B3aMMOJEWCTBHE CO  UHICNOYHBIMH  MeETallJlaMH,
KauecTBEHHasl peakiusi Ha MHOroaToMHble crnupThl). JleiicTBHe Ha OpraHu3Mm

YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMICpHUHA U STUICHTJIUKOJIA

3.2

@®eHon:  CTpOEHHE MOJIEKYJdbl, (GU3UYECKHe U XUMHYECKHE CBOMCTBA.

TokcuanocTh penona. [Ipumenenne dhenona
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Anpaeruasl U KeToHbl. DOpMaNbIeru, aneTaibAeTua: CTpoeHre, PU3nIecKue u
XUMUYECKHE CBOMCTBA (pPEaKLMH OKUCICHUS U BOCCTAHOBIICHHUS, KaU€CTBEHHBIC

peaxkuun), noJry4eHue u NpUuMEHEHNE
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OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbHHAs U YKCyCHas
KHUCIIOTBI: CTPOCHUE, (PU3HMUECKUE U XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIKe AJIs
KJlacca KHUCJOT, peakius dSTepuuKanu), TMOJIy4eHHe U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KHCIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. MBL1a KaK COJIH BBICIITHX Kap6OHOBBIX KHCJIOT, HX MOIOIIECEC L[CﬁCTBHC

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xxupoB. [Ipumenenue xupoB. buomornueckas posb

KHUPOB

3.6

YrneBoapl: cocTaB, Kiaccu(UKAIMs yriaeBOIOB (MOHO-, M- U TOJTHCAXaPHUJIB).
I'moko3a — mpocTedmii MOHOcCaxapui: OCOOEHHOCTH CTPOEHHUS MOJEKYJIBI,
bu3nUeckre 1 XUMHYECKHe CBOMCTBA (B3aumoielicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHHE aMMHaYHbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHue,
OpoXKeHHEe TIIIOKO3bl), HAaXOXJIEHHE B IPUPOJIE, NMPUMEHEHHE, OuoyorHuecKas
poib. @oTocuHTe3. PPYKTO3a Kak M30Mep IIHOKO03bl. Kpaxmai U 1emnosio3a Kak
npupojHbie nonuMepsl. CTpoeHHe Kpaxmaia W HeJUTIo03bl. DPHu3ndeckue U

XUMHUYECKHE CBOMCTBA Kpaxmaiia (TUIPOiIN3, KaUeCTBEHHAs! PEaKIIHsI C HOJIOM)

A3zoTcozepkalue OpraHmIeCKrue COSIMHCHHS

4.1

AMUHOKHCTIOTBI Kak amM(pOTepHble OpraHuuyeckue coenuHeHus. duznueckue u

XUMUYECKHAE CBOMCTBA aMUHOKUCIOT (HAa MpuMepe MiuiuHa). buonorunyeckoe




3HA4YCHUEC aMHWHOKHCIIOT. HGHTI/I,I[I)I

4.2

benku kak mnpupoOAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAS U TpPETUYHAsl CTPYKTypa OeiakoB. XHUMHUYECKHE CBONCTBA OEIKOB:

TUIPOJIU3, AeHATYpallns, KAaUeCTBEHHBIC PEaKINK Ha OeIKu

BricokoMoIeKysipHbIE COSTMHEHHS

5.1

OCHOBHBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHHH: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHM —

NnoJimMeEpu3auAa U IMOJIUKOHACHCAIIH A
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3KCH€pI/IMeHTaHLHH€ MCTOJAbI H3YUYCHUA BCIICCTB ©U HUX HpeBpaHleHHﬁI
O3HAaKOMIJICHHE C o6pa3uaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITJIaCTMAcCC,

Kay4dykoB. [lomyueHne CHHTETHYECKOT0 KaydyKa U Pe3UHBI

11 KJIACC

Kon

ITpoBepsieMblii JJ1eMEHT COJEePKAHMS

TeopeTnyeckue OCHOBBI XUMHH

1.1

XUMUYECKUN I1eMeHT. ATOM. S1apo atoma, W30TOMBI. DIIEKTPOHHAs 000JI0UKA.
DHepreTUYecKrue ypoBHU, MOAYPOBHU. ATOMHBIE OpOUTANIH, S-, p-, d-DIEMEHTHIL
OcCo0eHHOCTH pacnpesielieHHs IEKTPOHOB M0 OpOMTAIsIM B aToOMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(DUTYpAIHsl aTOMOB

1.2

[Tepuonnueckuii 3akoH U [lepuoauyeckas cucrema XxuMuueckux snemMenTon 1. M.
MenneneeBa. CBs3b MNEPHOIMYECKOTO 3akoHa W llepuoamdeckoil cUCTEMBI
xumuyeckux syeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
0o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIaM M TEPUOIAM.

3HaueHue MNEpUOANYCCKOr'0 3aKOHA B PA3BUTHUU HAYKU

1.3

CTtpoeHue BeniecTBa. XHUMHYECKas CBSI3b. BHIBI XMMHUYECKOW  CBSI3M
(KoBaJieHTHAs HEMOJSApHAasl M TOJspHas, HOHHAs, MeTajuindeckas). HoHbI:
KaTHOHBI M aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHnTHOCTb. DNeKTpooTpUIaTEeNbHOCTh. CTENEHb OKUCIEHU S

1.5

BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA
coCTaBa BeIleCTBA. TUIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUINA KPUCTAUIMYECKOM pemeTku. IloHsATHE O nauCHEepCHBIX

cucteMax. VcTUHHBIE U KOJUIOMAHBIC PACTBOPEL. MaccoBas J0Ji BEIICCTBA B




pacTBope

1.6

Knaccudukanus Heoprannueckux coequHeHnid. HomeHknaTypa HeopraHu4eckux

BEILECTB

1.7

Xumuueckas peakius. Knaccudukanus XAMHYECKUX peakuui B
HEOPraHWYECKOW M OPraHMYECKOW XUMHH. 3aKOH COXPAHEHHS MAacChl BEIIECTB,

3aKOH COXpPaHCHHA U MPEBPALICHUA SHCPTHUU ITPHU XUMHUYCCKUX PCAKIHAX

1.8

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PaKTOPOB

1.9

OO6patuMmble peakiuu. XHUMHUYECKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

cocTostHue Xumudeckoro pasHosecus. [Ipunmnun Jle [larense

1.10

Onekrponutuyeckas aucconuanus. CuibHble W cinalbie 3nekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaJbHAas, IIeJI0ouHas. Peakiinu MOHHOTO

oOmeHa

OKUCIINTENHHO-BOCCTAHOBHUTEIILHBIE p€aknun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenune HemetamwioB B [lepuoanueckoil cucTeMe XMMUYECKUX
anemenToB JI.JMI. MenneneeBa u OCOOEHHOCTH CTpOEHHsI aToMoB. Du3nUecKue

CBOIICTBa HEMETAJUIOB. AJTOTPONHS HEMETAJIOB (Ha MpUMepe KUCIOpoaa, Cephbl,

docdopa u yraeposa)

2.2

XUMUYECKHE CBOWCTBA BaXXHEHUITMX HEMETA/UIOB (TaJIOT€HOB, CEpPHI, a30Ta,
dbochopa, yraepoma U KpPEeMHHsS) W UX  COCIUHECHHH  (OKCHJIOB,
KHUCIIOPOJICOAECPKAINX KHUCIOT, BOJOPOAHBIX coeauHeHuit). Ilpumenenue

Ba)XKHEUIINX HEMETAIIOB U UX COCINHEHUN
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Meramnsl. Ilomoxenune merawioB B Ilepuoandeckonl cucteMe XUMHYECKUX
anemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000I0UYEK
aToMoB MeTayioB. O0mue dpusndeckrne cBoicTBa MeTauioB. CIiaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKU psil HANIPSHKEHUH METallIoB

24

XUMUYECKHE CBOWCTBA BAXHEHIIMX METAJIOB (HATpHWM, Kalauil, KaJbI[UH,
MarHuii, aJIOMUHHNA, IIUHK, XPOM, KeJIe30, MeAb) U uxX coeauHeHuid. OOume

CIIOCOOBI MOJIY4YCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B GBITy U TCXHHUKE

2.5

I'eneTuueckas CBS3b HCOPraHNYCCKHUX BCHICCTB, MPHUHAJICIKAIINX K Pa3JIMYHbIM

KiaccaM

XUMHUA U KU3HDb

3.1

Ponp xumun B o00OecredeHMH SKOJOTHYECKOW, JHEPreTUYeCKOW U TMHINEBOM
0e30MacHOCTH, Pa3BUTUM MeIULUHBI. [loHATHE O HAayYHBIX METOJaX MO3HAHUS

BEIIIECTB U XUMUUYECKHUX PEaKIIHH

3.2

[IpencraBienuss 06 oOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MOMYYEHHS




BOKHEHIIMX BeleCTB. YeIoBEK B MHUpPE BEIIECTB U MATEPUATIOB: Ba)KHEUIIIHME
CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHBbIE MaTepHalibl, KpacK, CTEKIIO,
KepaMHKa, MaTepuaybl JJi1 SJIEKTPOHHMKH, HAaHOMATEepUallbl, OPraHUYECKHEe U

MUHEpaJIbHbIE yI00pEeHUs
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Xumusi W 370pOBbE YEJIOBEKAa: IpaBUJa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiia 0E30MaCHOTO UCTIONH30BAHUS MPENapaToB OBITOBOM XUMUHU

B IOBCEIHEBHOM KU3HU
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