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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAaHero oOuiero o0Opa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeboBaHUN K pe3ysIbTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENBbHON TPOrpaMMbl CPEJHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBaeHHbIX B DeAepaqbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus yaeoOHOTO
npeaMera «XuMus» B 00pazoBarenbHbIX opranu3anusax Poccuiickoit denepanum,
peaNn3yronIMX OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJOKEHUN
«Crpareruu pa3utus Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 10 2025
rona» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K ONpPEICICHUIO
oOuielt crpaTteruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHUS O0YUYalOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHnenTtyanbHbie noyioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collep KaHMsl, pe3yJbTaToB OOydeHUss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, IIOJIy4aeMOoe BBIITYCKHUKAMHU
o01ieo0pa3oBaTeIbHON  OpraHU3aliy, SIBIAETCS HEOThEMJIEMOW 4YacTbl0 UX
oOpazoBaHHOCTH. OHO CIYXXHT 3aBEpIIAIONIMM JSTallOM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IEHHOCTEH, NPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHMSI 3aKOHOB NMPHUPOABI, (HPOPMHUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YeJI0BEKa, a TAKXKE SKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO
U NpUpoJHOMl cpene. Peannsyercss xumuueckoe oOpa3oBaHHE OOy4YarOIIMXCA Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMeTa « XUMHUS,
COZIEp’KaHME M IIOCTPOCHHE KOTOPOrO OINPENENEHbl B MPOrpamMMe II0 XUMHH C
y4€ToM creuuPuKkd HayKd XUMUHU, €€ 3HAUeHUS B TO3HAHUU MPHUPOALI U B
MaTepHaIbHON KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIUX IIeJIed U TPUHIIUIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparumn.

XuUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yro poib B
COBPEMEHHOW IMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOT'O MBILLICHHUS, B
CO3/laHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpyXarolleM MHUpPE KaK O €JUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (POpMHUPYETCS] B XMMHH Ha OCHOBE MOHHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHUS.



TecHO B3aMMOJEUCTBYsI C APYTMMH €CTECTBEHHBIMU HAYKaMH, XMMUS CTaja
HEOTHEMJIEMOM YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJla W JKM3HU KaxJa0oro ujeHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3HMJATENbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMH HANpaBJIC€HA HAa pELICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO PA3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOmIMMH TEASIMU M TNPUHLIMUIAMU CPEIHETO OOIIEeTo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYK0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKA3Hb COLMYMAa, MPOJOJIKECHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisioliuMu ~ TIpeAMEeTa  «XUMHUsD»  SBIAIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHHWK MO0 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHWM M3 OOIIeH XUMUU) U
OpraHn4eckor xuMuu. @opMUpPOBAHUE JAHHOU CUCTEMBbI 3HAHWW NPU U3YyUYECHUU
npeaMera O0OecleyuBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copmupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3yYEeHHIO Y4uyeOHOro wmarepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKHX M  DJIEKTPOHHBIX
MPEACTaBICHUN O CTpOeHUH BenlecTB. CBeeHus 00 U3ydaeMbIX B Kypce BEILECTBAX
JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB JI0 CIOKHBIX OMOJOTUYECKUA aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4ecKoM  XMMHUU  [OJYyYarOT  pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 0011ero oOpa3oBaHUs NMEPBOHAYAIbHBIC
MPEACTaBICHUS] O XUMHYECKON CBSI3U, KiIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKLINH.

[logq HOBBIM yrJaOoM 3peHHs B TMpeaMere «XuMus» 0a30BOTO ypOBHA
paccMaTpUBAETCS M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO oOIIero oOpa3zoBaHuUs
TEOPETUYECKH Marepuan M (PaKTOJIOTMYECKUE CBEIEHUS O BeEllecTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUS» OOYYAIOIIMMCSl TPEAOCTABIACTCS BO3MOKHOCTH OCO3HATh 3HAYCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOIOJOTHYECKUX TO3UIUH,



rIyoke TOHSATh HMCTOPUYECKOE W3MEHEHHWe (QYHKIMUA JTOro 3akoHa — OT
obo0maroiei 10 OOBICHSIONMICH U MPOTrHO3UPYIOIIEH.

Enwnas crucreMa 3HaHWN O BaXHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAaHUS JonoHseTcs B Kypeax 10 u 11 kimaccoB aniemenTaMu
COJIEp KaHMs, UMEIOIIMMHU KYJbTYpOJIOTHYECKUA U TPUKIATHON Xapakrep. DTu
3HAHMS CTIOCOOCTBYIOT TMOHMMAHHWIO B3aUMOCBSI3M XHMHUH C JPYTUMHU HayKaMH,
PacKpBIBAIOT €€ POJIb B MO3HABATEIHPHON U MPAKTUYECKON JEATETHHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAYKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaX, CBSI3aHHBIX C XHMHEH,
KPUTHUYIECKU OCMBICTHBATh HH(POPMAITHIO U IPUMEHSATH €€ /TSI TOTIOJTHEHUS 3HAHUH,
PEIICHHS] MHTEIUIEKTYabHBIX M IKCIIEPUMEHTATBHBIX UCCIEA0BATEIbCKUX 3a1a4.B
LEJIOM COJep)KaHue y4eOHOro mnpeamera «XUMHs» JTaHHOTO YPOBHSI H3yYEHHS
OpPHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYUAOIIMXCS MUPOBO33PEHYCCKON OCHOBBI
JUIsl TIOHUMaHus (PUIoCOPCKUX WACH, TaKUX KaK: MaTepuajbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOT0 MUPA, O0YCIOBIECHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHUMN MyTEM IKCIIEPUMEHTA
U pCeIIeHUS TPOTUBOPEYMA MEXKIy HOBBIMH (aKTaMHM M TEOPECTUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH YKOJIOTHICCKUX MpobieM, a
TakKe Mpo0seM cOepeKeHUsT IHEPreTUIECKUX PECYPCOB, ChIPhs, CO3JaHUsI HOBBIX
TEXHOJIOTUNA U MaTEpPHUAJIOB.

B nmnmane pemieHus 3agad  BOCIMTAHUWSA, Pa3BUTHS H  COIMATU3AIAN
OOyJaromuXcs MPUHSTHIC MPOTPAMMON IO XUMHUHU TMOAXOABl K OMNPEICTICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHHe
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIOIUX 0a30BO€ 3HAUCHUE IS pa3JIMYHBIX
BUJIOB [ICATEIIbHOCTH: pEIIeHUs Npo0sieM, TOUCKa, aHalm3a U 0o0paboTKu
uHOpMaIMU, HEOOXOAWMBIX [UJIi TMPUOOPETEHUS OIbITa MPAKTHYECKOW U
HCCJIEIOBATENILCKON JIEATETbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B IO3HAHHUH
XUMUHU.

B mnpaktuke mnpemnogaBaHuWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl, IPU OMPEACIICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4YeHHs TMpeaMeTa HarpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESATETHLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHHUsI TAKOW MOAXOJ K ONPEACICHUIO LEJIEU W3y4CHUS
MpeIMETa SBJISIETCS BIIOJIHE ONPABJAAHHBIM.



CornacHo AaHHOM TOYKE 3pPEHUS TJIABHBIMH LEISIMU M3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sABISAIOTCS:

e (QopMHpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM Kak BaKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeKaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMUH,
OCBOEHHUE #A3bIKa HAYKH, YCBOEHHWE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHUA U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKIINI, HEOOXOIUMBIX JJIsl MPUOOPETEHUST YMEHUN
OpPUEHTUPOBATHCA B MHUPE BELIECTB U XUMHUUECKUX SIBJICHUN, MMEIOLIUX
MECTO B IIPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JECSATEIHHOCTU, CBI3AHHBIX C HAOIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e30macHOro oopaIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atuMm, copepkateibHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3yUYEHUs
MpeaMeTa B IPOrpaMMe MO0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TMPUOPUTETAMU B CUCTEME cpeAHero oodimiero oOpa3zoBanusa. CeroaHs B
MpenoAaBaHUK XUMHU B OOJIbIIIEH CTETIEHU OTIAETCS MPEINOYTEHUE MPAKTUIECKON
KOMIIOHEHTE  COJAEp)KaHUs OOy4YeHHs, OpPHUEHTUPOBAHHONW Ha MOJTOTOBKY
BBIITYCKHUKA 00I11€00pa30BaTEIbHOW OpraHU3alMK, BIAJCIONIEr0 HE HabopoMm
3HaHMM, a (PYHKIHMOHAJIBLHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHHUAMHU
AKTUBHOTO MOJYYECHUS 3HAHUW U MPUMEHEHUS UX B PEATbHOM JKU3HU JIJIs1 PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NpU U3yUYEHUH NTpeaMeETa « XUMHUS JOMUHUPYIOLIEE 3HAUYCHHE
MpUOOPETAIOT TaKUE LT U 3a7]a4l, KaK:

afganTanys oO0y4YarIIMXCs K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pELIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYaLHUsIX, CBI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [JIS1 PaA3JIMYHBIX BHJIOB
JeSATEIBLHOCTH: PelIeHUs MpoOJeM, MOUCKa, aHanu3a U o0paboTKU HMH(OpMaIuy,
HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OTbITA IESITEILbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B NO3HAHMM XWMHH, a TAKXKE JUIsl OLIEHKA C MO3ULUNA SKOJOTHYECKOMN
0€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHX MPOIIECCOB HA OPTaHU3M
YEJIO0BEKA U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YYarONIMXCs: CTOCOOHOCTH CaMOCTOSITENIbHO PUOOpPETaTh HOBEIC
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HECHHBIMH TOTPEOHOCTSMH, HCTIOIB30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJISl TIOMCKA M aHalIn3a Y4eOHOU H
HAYYHO-TIOMYJISIPHON MH(DOpPMAIIUU XUMHYECKOTO COJIEPIKAHMUS;

(dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIIEHUS, HAOJIFO1aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOESHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU U TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOW pPONHM B PEIMICHUH TI00aTbHBIX MpoOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpeKHOIrO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITA
WCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHWW MJIs MPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyebHoMm mmane cpemHero oOmiero oOpa3oBaHUs TMPEAMET «XUMUS»
©a30BOTr0 YpOBHS BXOJMUT B COCTaB IpeaMeTHOU obnacTu «EcTecTBEeHHO-HAYUYHBIC
MIPEIMETED).

OO01mee yncIo 4acoB, OTBEAEHHBIX JUTsl U3YYCHUS XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero obiero oopa3zoBanus, coctaiseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer oprannyeckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJYy4YEHWHU HOBBIX BEIIECTB M MaTepUaioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHeHuit A. M. BytiepoBa, €€ ocHOBHBIE MOJI0KeHUA. CTPYKTYpHBIC (POPMYJIBI
OpraHWYecKuX BemecTB. [omosorus, wu3oMepusi. XHUMHYECKas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHbBIC CBSI3H.

[IpencraBienne o KiaccH(pUKAIIMKU OpraHUYecKuX BemecTB. HomeHkmaTypa
OpraHWYeCKUX COCJAMHEHUN (cucTeMaThyecKas) W TpPUBHAIbHBIC Ha3BaHUS
BOXKHENIINX MPEIACTABUTENEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
03HAaKOMJICHHE ¢ 00pa3liaMu OPTraHNYCCKHUX BEIISCTB U MaTeprUallaMH Ha UX OCHOBE,
MOJICTUPOBAaHUE MOJICKYJI OPTraHMYECKUX BEILECTB, HAOIIOJCHUE M OIHCAaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuH (IUI1aBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHbl: COCTaB W CTPOEHHUE, TOMOJOTHMYECKMH psja. MeTraH M 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJIKaHOB: (U3MYECKUE U XUMUUYECKHUE CBOMCTBa
(peakuuu 3aMelIeHUssT U TOPEHHUsI), HAXOXKJACHUE B MPUPOJE, MOJydeHUE U
MIpYMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN PSZl. DTUIICH U NPOMUIIEH —
MPOCTEHIINE TPEACTABUTENIN aJIKEHOB: (U3MYECKUE U XUMUUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUApPATAIIUU, OKHUCICHHUS W
MOJIMMEPU3ALINH ), TTOYyUYeHUE U IPUMEHECHHE.

Ankanguensl: OyrtamueH-1,3 um metunoOyranuen-1,3: crpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBA (peakius mojumepuszanuu). [loydeHne CUHTETHYECKOTO
KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTCUINNKA TIPEJCTABUTENIb AJKHHOB: COCTaB, CTpoeHHe, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTCHUPOBAHUS, THAPATAIINH,
TOPEHHUSI ), MOJTYYCHUE U TPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHHe, (PU3MUECKHEe W XMMHUYECKHE CBONCTBA
(peakiuu TaJoreHUPOBAHUS M HUTPOBAHMS), TOJIyYeHHUE U TIpUMEHEeHHE. 10.1you:
cocmas, cmpoeHue,  @Qusuueckue U  Xumuyeckue — ceolicmea  (peaxkyuu
2A7102eHUPOBAHUS U HUMPOBAHUSL), NoJIyueHue u npumererue. TOKCUYHOCTh apEHOB.



I'eHeTnueckas CBsI3b MEXAY YIJIEBOJAOPOJAAMH, IMPUHAICKAIUMUA K Pa3IUYHbIM
KJIaccam.

[IpuponHble MCTOYHUKHK YTIE€BOAOPOAOB. lIpupoaHbIii ra3 W MOIMYyTHBIE
He(dTaapie Ta3pl. HedTh m €€ mpoucxoxknenue. CrocoObl mepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaTuTH4YeCKui), mnuponu3. [IpoaykTsl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTU U B ObITy. KameHHbIi
yIoJib U MPOAYKTHI €T0 NepepadboTKHU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJICHHUE C 00pa3IaMu IIacTMacc, KayuyyKoB U pe3uHbI, KoJuteKuu «Hep oy
U «YTOIb», MOJETUPOBAHNE MOJIEKYJ YIJIEBOAOPOAOB M TajJOr€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTUYECKOW PAOOTHI: MOJYyYCHUE ITUICHA U U3YUEHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

Kucaopoacoaep:xamue opraHu4ecKue coeJUHEHHU s

IIpenenbHple OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJ: CTPOCHHUE,
busznueckue M XHMHYECKHE CBOWMCTBa (peaklMd C aKTUBHBIMH METaJlIaMH,
raJloreHOBOJIOPOJIaMU, TOPEHHUE), MpUMEHEHUE. BOJOpOJHBIE CBS3U MEXIY
MOJIEKYJIAaMU CIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. JTWICHIJIMKOJIb W  TJHIEPHUH: CTPOECHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJlslaMU, Ka4eCTBEHHAs peakivsi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
OpraHusMm 4esoBeka. [[puMeHenne rmnepruaa u 3TUIECHTJIUKOIIS.

deHo: CTPOCHHE MOJCKYJbl, (GU3MYSCKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anbaeruapl U kemowuwvl. DOpManbIETUl, aAUETAIBIACTUI: CTPOCHHUE,
bu3nYecKue W XUMHYECKHE CBOWCTBA (pEaKIMHM OKUCICHUS W BOCCTAHOBJICHWSI,
KAuE€CTBEHHBIC PEAKIINH), IOJyYECHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasI
KHCJIOTBL: CTPOEHUE, (U3HUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIKE JJIs
KJIacca KUCJIOT, peakIus dTepuukanum), morydeHue u npumenenrne. CteapuHoBas
¥ OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QuUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCJIOT. [uaponus
cnoxHBIX hupoB. XKupsel. ['uaponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.

VYrneBoasl:  cocraB, KiIaccupuUKauus ~— YrJieBoloB  (MOHO-, JAU- H
noyiucaxapuabl). I'oKo3a — MpocTelnii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUIPOKCUIOM
menu(Il), okucienne aMMuadHbpIM pacTBOPOM okcuja cepedpa(l), BocctaHoBeHuME,
OpO>KEHHE TIII0KO3bI), HAX0XKACHUE B IPUPOIE, TPUMEHEHUE, OUOIOTHYECKas POib.
dorocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoaHsie noauMepbsl. CTpoeHHE Kpaxmana U
Heoyo3bl.  Pu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmania (THAPOIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBe/ICHNEe, HAOIIOJCHUE W ONHUCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMHU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOja
okcusioM wmenu(Il)), MHOroaroOMHbBIX CHUPTOB (B3aUMOJACUCTBUE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anbaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u runmpoxcumom wmenu(ll), B3ammomeiicTBMe Kpaxmaia C HOJIOM),
MPOBEICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuyérHble 3anayu.

Beruuciennsi 1mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozepKalme OpraHM4ecKue COeIMHEHHUS.

AMHMHOKHCIIOTHI KaKk aM(pOTepHbIE OpraHnyYecKue coequHeHus. Du3ndeckue u
XUMUAYECKUE CBOWCTBA aMHHOKHUCIOT (Ha IpuMepe INHIuMHA). buomorundeckoe
3HAYEHUE aMUHOKUCHOT. [lenTuasl.

benku kak mpuUpoOAHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAS W TPETUYHAS CTPYKTypa OeiaKkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, IEHATYpallMsl, KAYeCTBEHHBIC PEaKIIMK Ha OEJIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHHS BEIIECTB M HX MPEBPAICHUMN:
HaOII0JICHUE U OMMCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpU
HArpeBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BricokoMoJIeKyJIIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3AIlUU, CPEAHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U TTOJTMKOH/ICHCALIUS.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHS BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHHE C 0oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanusanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUHU OPraHUYECKON XMMHUH B
10 kmacce OCYIIECTBISIETCS YEpe3 HUCIHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-



HAYYHBIX TOHATHUMA, TaK W TIOHITHH, SIBISIOMUXCS CUCTEMHBIMHU JJII OTACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OOmue eCcTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, THIIOTE3A,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, KiIacCUUKaIs, IEPHOIUIHOCTD, HAOIIOJCHHE,
HU3MEpPEHUe, HYKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwuszmka: Martepusi, DHEprusi, Macca, aroM, OJIIEKTPOH, MOJIEKYyIa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarTHoe COCTOSIHUE
BEIECTBA, (PM3MYECCKUE BEIMYUHBI U CIMHUIIB UX H3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YTJIEBOABI, KHUPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpaAIBI, TOPHBIEC MTOPOJII, TIOJE3HBIE UCKOMAeMbIe, TOIUIMBO,
pecypchl.

TexHomorus: mNUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHATIHHOTO MHUTAHUS,
MOIOIINE CPEJICTBA, JEKAPCTBECHHBIE U KOCMETHYECKHE MpermapaThl, MaTepHalIbl U3
HCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KVIACC
OBIIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHA
000JI09Ka. DHEPTeTUYECKHE YPOBHH, TIOYPOBHH. ATOMHBIC OpOWTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAesieHus] IEKTPOHOB MO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

Ilepuonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBA3b INEpUOAUMYECKOrO 3akoHAa M lleprogmyeckoi CHCTEMBI
xuMudeckux aneMeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM NPOCTBIX M CJIOXHBIX BEIIECTB IO TpyINaM MU MepUoaMm.
3Ha4YeHue NMEPUOANIECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHJBI XUMHYECKOM CBS3HU
(KOoBaJIeHTHasl HEMOJIApHAs U MOJISIpHAasl, MOHHAs, METaUIMYecKas). MexaHU3MbI
o0pa3oBaHUs KOBAJEHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH U JOHOPHO-
aKUenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI U AHUOHBI.

Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
ITIOCTOSTHCTBA COCTaBa BELIECTBA. UMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.



ITonstue o aucnepcHbix cucremax. VICTMHHBIE W KOJUIOUMAHBIE PACTBOPBL.
MaccoBas 015 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUM. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIINX K PA3JTUYHBIM KJIaCCaM.

Xumuueckas — peakuus.  Kiaccudukanus  XMMHUYECKMX — peakuudid B
HEOPraHUYECKOW M OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHECHUS U NPEBPAILCHUS SHEPTUH IPU XUMUUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTbh OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIe
peakiuu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIHSIOIINE HA COCTOSIHUE
xumMu4deckoro pasHosecus. Ilpunnun Jlelllarense.

DnekTpoauTnyeckas aucconuanusa. CribHBIC U ca0ble 3JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, LIEJIOYHAsL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M UX MPEBPALICHUI:
neMoHcTpanus Tabmui «Ileprogudeckas cucrema XUMHUECKUX daeMeHtoB 1. U.
MenpeneeBay, u3ydyeHUe MOJENIEH KPUCTAIIMYECKUX PEIIETOK, HAONIOJACHHE U
OMKCAaHKE AEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUAA
BOJIOPO/Ja B MPUCYTCTBUM KAaTAIN3aTOPA, ONPEACICHUE CPEIBI PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCAITBHOTO MHANKATOPA, PEAKIIMA MOHHOTO OOMEHA), TPOBEICHHE
MPaKTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkuum».

Pacuérneie 3anaun.

PacuéTtel 1O ypaBHEHMSIM XHMHWYECKHX pPEakUuuii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C KCIIOJIb30BAHUEM MTOHATHS «MaCCOBas JOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckond  cucrteme
xumuyeckux asnementoB JI. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHUCJIOpO/a, cephbl, hocdhopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEMIIIMX HEMETAIJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUM  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETUHEHUN).

[IprMeHeHnE Ba)XHEUIIMX HEMETAIUIOB U UX COEIUHEHUM.

Meramisl. [lonoxenne meramnoB B Ilepuoandeckoil cucrteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJECKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CrijiaBbl METAJIOB.
DIEKTPOXUMHUYECKUI P HANIPSHKEHUN METAJIOB.



XHWMHUYECKHE CBOMCTBA BAKHEHIIUX METALIOB (HATPHWM, KaJIUi, KaJIbIIHM,
MarHui, alfOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBbITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBPallCHUIN:
U3y4YeHUE KOJUIeKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJJIOB, pEIICHHUE
AKCIEPUMEHTAJBHBIX 3a/1a4, HAOJIOJCHUE M OMUCAHUE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCICTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAIIIOB).

Pacuérurle 3amaqn.

PacuéTtpl Macchl BeliecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECCTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 00CCIIEYECHHUH SKOJIOTHYCCKOM, SHEPIreTHUSCKOM M IHUIIECBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [IOHSATHE O HAy4YHBIX METOJAX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MATEPUATIOB: BaXXHEWIIHWE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKUHOHHBIE MAaTe€pUalibl, KpacKh, CTEKJIO, KepaMHKa,
MaTepuaibl sl JIEKTPOHUKHA, HAHOMATEpHUallbl, OPraHUYECKUE U MHUHEPAIbHBIE
yaoOpeHwus.

XUMHST U 3I0POBbE YEJIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOTO UCIIOJIb30BAHUS ITPenapaToB ObITOBON XUMHHU B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH MpU  U3YYEeHUH OOmEed
HEOPraHu4ecKkord xuMuM B 11 Kiacce OCylIeCTBIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TMOHITUH, SBISIOIIMXCS
CHUCTEMHBIMH ISl OTAEIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalusg, MEePUOJIUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SABJICHUE.

dusuKa: MaTepus, SJHEPrUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (DU3MYECKUE BEIIMYMHBI U €IUHUIBI X
W3MEpPEHUS, CKOPOCTb.



buonorusi: kinerka, opraHu3M, OKocucTeMma, Ouocdepa, MaKpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepabl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOILIUBO,
peCypCHI.

TexHoIorus: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIbCKOXO3MCTBEHHOE IMPOM3BOJCTBO, NHUIIEBas
MPOMBIILJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX IMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHNPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaloIIMMHUCS TMPOTpaMM CpeaHero oO0mero o6pa3oBaHusi (JIMYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyecko OCHOBOM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHETO OOIIEeTo
00pa30BaHUS SBISIETCS] CHCTEMHO-IESATEIbHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-IEITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero 0o0pa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHHCKONW TIpakAAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH M CAMOOTPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAAUIINIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA yCTaHOBKaMU, MPUCYIIMMH IEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYKE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHUS IpeaMeTa «XUMHS» JOCTUTAalOTCS B
€MHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJieaJjaMd POCCUHCKOTO TPaXKJAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TIpaBWJIaMH  TOBEACHHUSA,  CIIOCOOCTBYIOIIMMH  TMpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTUSI W HPABCTBEHHOIO CTAHOBJICHUSI JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHSD»  OTPaAXKaT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
0o0yyYaromuxcs 1Mo peaau3aiui IPUHSATHIX B OOIIECTBE 1IEHHOCTEH, B TOM UYUCIIE B
YacTHu:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM IE€SITEIILHOCTH MPHU CO3/IAHNN YUEOHBIX
MIPOEKTOB, PEIICHUH YYeOHBIX U MO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUEOHOMN JACSATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

[IECHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
MIPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, YTO JOCTHKECHHS HAYKH €CThb pPE3yJbTaT
JUIUTEIBHBIX ~ HAOJNIOACHUM, KPOIMOTIMBBIX  JKCIEPUMEHTAIbHBIX  MOHUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B MTOJIYUYEHHUH U MOCIIEIYIONIEM aHATIU3E
uH(OpMAaIH O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBECHUS,

CIIOCOOHOCTH OLICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUUECKIUMHU SIBIICHUSMH, 1
IIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJACHUE M TMOCTYNKH CBOUX TOBApHIIEH ¢
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU AITUX
MTOCTYTIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

MOHMMAHMUS LIEHHOCTEW 310poBOro U 0Oe3omacHOro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJII0ICHUST TIpaBWJI 0E€30MacCHOr0 OOpalleHuss C BEIIeCTBaMH B OBITY,
ITOBCEHEBHOM KW3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TpPaBWJ HWHIMBUAYAJIBHOTO U  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUSI MOCJEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpEOICHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-HCCIE0BATENIbCKOM
JeATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
JIEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUUYECKUX 3a7ad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



UHTepeca K MPAaKTUUECKOMY HM3YUYEHHIO MPOQPECcCHil pa3IuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYNY, JIIOASAM TPYAA U PE3YJIbTaTaM TPYAOBOM AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alrd COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00OPA3HOTO OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUNW XUMHUH IS
pELIEHNs BOPOCOB PALlMOHAJIBHOIO PUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAOUIEH
OPUPOJHON cpee, YMEHHsI MPOTHO3UPOBATH HEOIArOMPUSTHBIE 3KOJOTHYECKHE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMIPEAOTBpAIIATh UX;

HaJIM4YUsl PA3BUTOr0 3KOJIOTMYECKOTO0 MBIIIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OMbITa NeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COLMAIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM Kak HAayKH, OCO3HaHMS €€ poiau B
(GOpMHpPOBAaHNUU PALMOHATBHOTO HAYYHOI'O MBILUIEHUS, CO3[JAHUU LIEIOCTHOTO
IIPEACTABICHUS 00 OKpY>KAarOUIEM MHUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJeM COXpaHECHUS
MIPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOMU
[MBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBJIECHHOCTH U BAXKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepuambHOM KYyJIbTYpbl, pEHICHUU TJI00aJbHBIX MpoOIIEM
YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOW, YHEPIETHUECKOM, MUILIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUM MEIULIMHBI, 00ECIIEYEHUU YCIOBHM
YCHELIHOTO TPY/Ja U IKOJIOTUYECKU KOM(POPTHOM JKU3HH KaXKIOT0 iieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
MOJIy4aeMble 3HAHMS JUUISl aHAJIU3a U OOBSICHEHUS SIBJICHUI OKPYKalOLIEro Mupa u



MIPOUCXOMSIINX B HEM U3MEHEHUM, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIUXCSI JAHHBIX C LEIbI0 MOTYyUYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Mpo0OJieM B pealbHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON NESITENBHOCTH;

FOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

UMHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax npodeccruoHaabHOM

JEATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMeTHbIE pe3yJIbTaThl OCBOCHUS y4eOHOTO MpeaMera «XUMHUsS» Ha
YPOBHE CpPeAHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMble i1 (OpMUPOBAHHS  MHUPOBO33PEHHUS  OOYYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKITPEIMETHBIC) OOIICHAYYHBIE TMOHSATHUS, OTPAXKAIOINC
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIeONU(PUKYy METOIOB TO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBICHHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIieI0BaHNe, HAOTIOCHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPyTHE);

YHUBEpCaIbHBIC YUeOHBIC NelCcTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYISITUBHBIE), oOecreunBarome (dbopmHpoBaHue (yHKUIMOHAIBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCaJbHbIE ydeOHbIE
JICMCTBUSA B II03HABATEIBHOW U COMAIBHON IPAKTHUKE.

MeranpenMeTHbIE pe3yabTaThl OTPAXKarT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMM U  PETYJISTUBHBIMU
JIEUCTBUSAMMU.

OBiaaenue YHHBEpPCaJIbHBIMHA y4eOHBIMH NM03HABaTeJIbHbIMH
NEeUCTBUAMMU:

1) 6a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOATENBLHO  (QOpMYyJNHMpPOBaTH M aKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEAN JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHIKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOB30BaTh MPU OCBOCHUM 3HAHWM IMPUEMBI JOTUYECKOTO MBIILUICHUS —
BBIJICJIATh XAPAKTEPHBIE NPU3HAKU TOHATHUM M YCTAHABJIMBATH WX B3aMMOCBS3b,



HCITOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHUH;

BHIOMpaTh OCHOBAHMSI U KPUTEPUU I KiacCH(UKalMM BEIIECTB U
XUMHUYECKHUX PEaKIN;

YCTaHABIMBaTh NPUYMHHO-CIECICTBEHHBIE CBS3M MEXAY H3YYaeMbIMH
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B paccMaTpPUBAEMbIX
SABJICHUSIX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUM
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHCHIE XUMUYECKON PEaKIIun
— TPU peIIeHUH y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/lad, IPUMEHSTh
Ha3BaHHbIC MOJIECIbHBIE MTPEACTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XHUMHUYECKHUX
peaxkIuu;

dhopMyIHpOBATH IEIHU U 33/1a4U UCCJICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIHHO C(HOPMYIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATEJIBHOTO TIUIAHUPOBAHUST W TPOBEACHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHHUS HAOMIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HOpMyIUpOBAThH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATEILCKOW W MPOCKTHOM
JESATEIBLHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHMIO pa3JIMYHbIX
METOJIOB TTO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWHPOpManuu (HAy4HO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHAaIM3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUJIOB U (hopm
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(GbopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IUYHbIE METO/bI IPU MOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMON JJis BBHITIOJHEHUS Y4YEeOHBIX 3ajad
ONPEEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTaABICHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MIPH paboTe ¢ XUMHUYECKOI
uHdoOpMaIeil: MPUMEHATh MEXMNpeaMeTHbIe ((U3MYEeCKue U MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M TMPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

OBiaseHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ rajora u/uin
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIBHOM JAESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJTHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKON paboThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peanu3ali y4eOHOro MpoeKTa U (POpMYyIUPOBATH BHIBOJIBI
10 pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COIJIACOBAaHUS MO3ULUN B
X0/1e 00CYKIeHHUSI 1 0OOMEHA MHEHUSIMHU.

Ogi1aieHHe YHHUBEPCAJbHBIMU PEryiSTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh U OCYILIECTBISITH CBOIO IO3HABATEIbHYIO
NeSTENIbHOCTh, OmNpeAess e€ Lenu M 3aJadd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeJjlaraeéMblii aJrOpUTM JEUCTBUHM MpHU
BBIMIOJJTHEHUH YYE€OHBIX M HCCIEAOBAaTEIbCKUX 3a/]ay, BBIOMpATh Hambojee
3¢ GeKTUBHBII CHOCOO HMX peIIeHUs € Y4ETOM TOJYy4YEHHUS HOBBIX 3HAHUH O
BEII[ECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JESATENHHOCTA HA OCHOBE CaMOaHaIn3a 1
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MNPEACTABIECHUN O XUMHUYECKOH  COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOJUMOM MJisi PElICHHs] MPAKTUUYECKUX 3a7a4 U 3KOJIOTUUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOHOM Cpee;

BJIQJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HAaHMI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJJIEMEHT, aToM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHas), MOJb, MOJSpHas
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINA, pauKall,
M30MEPHS], U30MEPBL, TOMOJIOTMYECKUN P, TOMOJIOTH, YTIEBOAOPObL, KUCIOPOA U
a30TCOJIepKAIIUEe COETUHEHUs, MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpHUS CTPOCHUS
oprannuyeckux BemniectB A. M. ByTtnepoBa, 3aKk0H COXpaHEHHsS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHIA SI3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUU U
0€30mMacHOM HCITOJIb30BAHUN BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JAEATETbHOCTH YEJI0OBEKA;

c(OpMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HMCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAIICHUN OPraHUYE€CKUX COCIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB U YPaBHEHHH XUMHUYECKUX DPEaKIHil,
M3TrOTaBIIMBaTh MOJIETU MOJEKYJ OPraHMYECKUX BEIIECTB ISl WIUTIOCTPALIMHU UX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh HM3yUYEHHBIX
OpraHWYeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne coenuHeHuil (YTJIeBOJOPOJbI, KHUCIOPOJ U a30TCOIEpKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHHS), JaBaTb KM Ha3BaHUS IIO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHMsI OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITHICH, MPOIMMIICH, alleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (eHOo, (hOpMalbIETHa, aleTalbJAeThu, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmal, IeJITI0103a, TIUIUH);

c(hOpMUPOBAHHOCTb YMEHHUSI ONPEACNSITh BUJBI XUMUYECKOM CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. byTtiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (U3HUUECKHE
U XMMHYECKHE CBONCTBA THUNUYHBIX MIPEICTABUTENCH pPa3IMYHbIX KJIACCOB
OpraHWYEeCKUX BEIIECTB (METaH, 3TaH, STUJICH, TPOMWICH, alleTUIIeH, OyTaaueH-1,3,
MeTuioyTaaueH- 1,3, 6eH307, METaHOJI, 3TAHOJ, STUJICHTIIUKOIb, TIUIEPUH, PEHOI,
aleTaNbIeTU, MypaBblHasl U YKCYCHasl KUCIIOTBI, TIIFOK03a, Kpaxmall, eJUTr003a,
AMUHOYKCYCHAsl KHMCIJIOTa), WILTIOCTPUPOBATh T'€HETHUUECKYIO CBSI3b MEXKIAY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIMH ¢ HCIOJb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJIHOTO
CBIpbs (HEDTh, IPUPOIHBIN I'a3, YroJib), CIIOCOOBI UX NEPEPAOOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOYKTOB MIEPepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOMHOTO BEIIECTBA MJIM MPOIYKTa
peakiuy 1o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM IPOAYKTOB PEaKIIHH);

c(hOpMHPOBAHHOCTh YMEHHMH BIIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHne, U3MEPEHHNE, HIKCIIEPUMEHT, MOJIEIHUPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKHE 3HAHUS I TPUHATHS PEIICHWA B
KOHKPETHBIX JKU3HCHHBIX CHUTYyaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0/IaTh MPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYy/I0l U JTa0OpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXKe IpaBUiia OOpaIlCHUS C
BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUI TUIAaHUPOBAaTh U BBINOJHATh XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIEHUS OPTaHUYECKUX BEIIECTB MIPH HATPEBAHUH, TIOJTYICHHEC
ATWICHA U N3YYCHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKITMN OPTaHUYECKHUX BEIIECTB,
JeHaTypanus OeJIKOB MPU HArPEBAHUM, IBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpallleHWd C BelleCTBaMH U
7a0opaTopHbIM  000pYyJOBaHUEM, MPEACTABIATh PE3yJbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (opMe 3alliCh YPAaBHCHHH COOTBETCTBYIOIIMX PEAKIUNA WU
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKHA AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TMOJIyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaruu, MaTEpHET U ApyTHX);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOMIOJaTh  IpaBUjia  AKOJOTHYECKHU
1€J1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPYIKAIOIICH MPUPOTHON Cpebl, 0CO3HABATH



ONAaCHOCTh BO3JCKUCTBUS HAa KWUBBIC OPraHU3MBbl OIPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMmbIcha mokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUSI W TPEAOTBPALICHHUS WX BPEIHOTO BO3JCKHCTBUS HA OpraHu3M
YEJIOBEKA,;

JUIS 0OYYaroIUXCsl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3I0POBbSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHHUS BEILECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CHENBIX © CHa0OBHUIANIUX OOYyYaromuXcs: yYMEHHE WCIOJIb30BaTh
penbedHO-TOYCUHYI0 cucTeMy obo3HadeHui JI. bpaitns mis 3anucyu XUMHYECKHUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas MW HeopraHnyeckas
XUMUSD OTPaXXaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBICHUU ITPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOU
IPaMOTHOCTH, HEOOXOUMOM MIJisi PEIICHHs MPAKTUUYECKUX 3a7a4 U IKOJIOTUUECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON CpeIe;

BJIAJICHAE  CHUCTEMOM  XMUMHYECKHMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloUIie TMOHATHS (XUMHUYECKHM 3JeMeHT, aToM, H30ToI, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATENBHOCTD, CTENEHDh OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHas1, MOHHAsI, METAJUIMYECKas, BOAOPOIHAS ), KpUCTAJUIMYECKas pelI€TKa,
TUNBl XUMHUYECKUX  PEAKLUMH, PACTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakluy, XUMUYECKOE PABHOBECHE);TEOPUM M 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon [[. M. Menneneesa,
3aKOH COXPAaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALLECHUSA dHEPIUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BbIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOIMYECKHE CBEACHHS O CBOMCTBAX,
coCTaBe, MOJIy4eHUH U 0€30MaCHOM HMCIOIb30BaHUH BaXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNUN HEOPTaHUYECKHX BEIIECTB U UX IPEBPALICHUM;

chOpMHUPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMH XMMHMUYECKMX  pEaKIui,



cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHUYECKUX BEIIECTB (YrapHblil Ta3, YIJEKUCIIBIA ra3, amMMuak, TraméHas
W3BECTb, HETAIIEHASI U3BECTh, MUTHEBAs COAQ, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPENEISATh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BUJl XUMHUYECKOMN
CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAsi, BOJOPOHAS) B COSAMHEHUSX, THII
KPUCTANIMYECKOU PEIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJIHBIX pAaCTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMUPOBAHHOCTH YMEHUU yCTaHaBJIMBAaTh MIPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIEHHOMY KIacCy/rpymnime
COCIMHEHUH (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IIEPHUOJIMUECKOTO 3aKoHa JI.
N. MenaeneeBa U I€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, O0BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKITUU;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mepuonoB Ilepuoauueckoit CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, uCnonab3ysi MOHATUSA «s-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKHE YPOBHIY, OOBSICHITH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHMYECKUX JIEMEHTOB U UX COEAUHEHUN IO Mepuoaam M
rpynmnam [lepuoaudeckoi cucTeMbl XuMHUYECKUX 3j1ieMeHToB JI. 1. Menneneesa;

c(hOpMUPOBAHHOCTh yYMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXKYy HEOPraHUYECKHUMU
BEIIECTBAMU C MOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XMUMHUYECKHE PEAKIUU IO
pa3IUYHbIM TpU3HAKaM (YUCIYy U COCTaBY pPEArupyIOIIUX BEIECTB, TEILIOBOMY
s ety peaknuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH
peaKIuy, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTb YMEHHMM COCTABJISITh YpPaBHEHUS PEAKIUN pPa3IuyHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIECHHBIC YPABHCHUSI PEAKIIi HOHHOTO OOMEHA, YUUThIBAs
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIMU UAYT IO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH pPEAKIMH, MOATBEPKAAIOIINE
KQUeCTBEHHBI COCTAaB pa3JUYHBIX HEOPraHWYECKUX BEIIECTB, PaCHO3HABAaTh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;



chOpMHUPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEaKLU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ATUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peakiuy OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XMMHUYECKOTO paBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3naerctsus (npunuui Jlelllatense);

cOpPMHPOBAHHOCTh YMEHUN XapakTEpPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JeXKaIlue B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUSI CEPHON KHCIOTHI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUH TPOBOJIUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHATHS «MaCCOBast I0JIS BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHHH Ta30B MPHU
XUMHUYECKUX PEaKIMsIX, MAcChl BellecTBa WIM 00BEMa Ta3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce UIU 00BbEMY OJHOIO U3 YyYAaCTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCCHI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0/IaTh MIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
NOCyJIOl ¥ JTabopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuiia OOpalieHus: C
BCII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHI TUIAHUPOBAaTh U BBHINOJHATH XUMUYECKUN
HKCIIEPUMEHT (pa3ioKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalU3aTopa,
ONpEe/IeTICHNE CpEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKITUH,
peakiuu MOHHOTO OOMEHA, KAa4eCTBEHHBIC peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-AHUOHBI, Ha KaTUOH aMMOHMSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «Metamey u «HemeTamnb») B COOTBETCTBUM C TPaBWIAMU TEXHHUKHU
0e30macHOCTH TIPU OOpAIEeHNH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (Gopme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pPeaKIMil U pOpMYyIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaToB;

chOpMHPOBAHHOCTh yMEHUN KPUTHYECKA AHAITU3UPOBATH XUMUYECKYIO
uHOpMAIMIO, TIOJIy4aeMyK) U3 Pa3HbIX HMCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJOAaTh  IpaBUjia  AKOJOTHYECKHU
1IE7I€CO00Pa3HOTO TOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEISIX
COXpaHEHHUs] CBOETO 3JI0POBbSI U OKPY’KAIOIIEW MPUPOTHON Cpelbl, 0CO3HABATH
OIMACHOCTh BO3CHCTBUS HA KUBbIE OPTAHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAS



cvpicn mokazarensi [IJIK, moscHITh Ha mpuMepax CHocoObl yMEHBIICHUS H
MPEAOTBPAILCHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00Y4YaroIuXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHYECKUX SIBJICHUM;

JUISL CIEeNbIX M CclIa0OBUIAIIMX OOyYarolUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anmucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnyecTBoyacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoanubie | Ilpaktnueckue | (mudposbie)
n/n NMPOrpamMmMbl Bcero
padoThI paGoThI o0pa3oBaTe/bHbIEPECYpPChI
Pa3znen 1.Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Hroronopaszaeny 3
Pasnen 2.YraeBoaopoanst
2.1 [IpenenbHBICYTIEBOIOPOIBI — aJIKaHbI 2
27 HenpenenbHble yrieBogopoIbl: aJKEHBI, 6 !
) AJIKaIMEHb], aJTKUHBI
2.3 ApoMaTHYEeCKUEYTIEBOI0POIbI 2
24 [IpupoaHbIE HICTOUHUKH YTIIEBOJIOPOAOB U 3 1
' ux rnepepaboTka
Hroronopaszneny 13
Paznen 3. Kucaopoacoaepxamueoprannyeckuecoe1uHeHust
3.1 Cruprtel. ®enon 3
39 Anbperuapl. KapOOHOBBIE KUCIIOTHI. 7 1
' Cioxubie 3QUpBI
33 VYrneBojibl 3 2
Hroronopaszneny 13




Pa3nen 4.A30TcoaepkamineopranHnyecKuecoeTuHeHust

4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroronopazneny 3
Pa3zgea S5.BbicokOMOJIEKYJISIPHbIECOETUHECHUSA

5.1 [Lnactmaccel. Kayuyku. Bonokna 2
Hroronopasaeiy 2
OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KIIACC

KoauvecTBouacos DJIEKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB 1
(uudpossbie)
n/m TEMIIPOrpaMMBbI Bcero KonTpoabubiepadorsl | IlpakTnuecknepadorsl
o0pa3oBaTe/bHbIEpPeCyPCHI
Paszgen 1.TeopeTnyecKueoCHOBLIXUMUM
CtpoeHue aTOMOB.
[Tepronuueckuii 3aKOH U
1.1 [Iepnonnueckas cucrema 3
XHUMHUYECKUX djieMeHToB /I, M.
Menneneena
12 Crpoenue BemiecTna. 4
' MHoroo0pasue BEIECTB
1.3 XHUMHUUYECKUE PEAKLIUU 6 1 1
Hroronopazgeny 13
Paznen 2.Heopranunueckasixummusi
2.1 Merannsl 1
2.2 Hewmeranb 1 1
73 CBs13p HEOPraHUYECKUX U )
' OPraHUYECKUX BELIECTB
Hroronopaszneny 17
Pa3zgen 3.XuMus ¥ JKU3Hb
3.1 XUMUA U )KU3Hb 4
Hroronopazneny 4




OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoimnyecTBo DJIEeKTPOHHbIE
No /i Tema ypoxa 4acoB Hara nudposbie
U3y4eHust o0pa3oBaTe/bHbIE
Bcero
pecypcsl
| IIpenMer opraHu4YeCKOil XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U | 3.09
3HAa4YCHHE
5 Teopus crpoeHus oprannyeckux coenuHenuii A. M. bytieposa, | 10.09
€€ OCHOBHBIE II0JIOXKCHUS
[IpencraBienue o knaccuukany OpraHU4eCKUX BEIIECTB.
3 Homenkinartypa (cucremMatuueckas) 1 TpUBUAIbHbBIC HA3BAHUS 1 17.09
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH s 1 24.09
5 MeraH 1 3TaH — NPOCTEHIINE IIPEICTABUTEIIN aJIKaHOB 1 1.10
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 8.10
7 OTHWICH U IPONMIIEH — MPOCTEHUIINE MPEACTABUTEIN AIIKEHOB 1 15.10
2 ITpakTnueckas padorta Ne 1. «Ilomyuenue aTuneHa u u3ydyeHue ero 1 2710
CBOMCTB» '
9 Anxanuensl. byranuen-1,3 u metmnoyraguen-1,3. Ilonyuenue 1 11
CUHTETUYECKOT0 KayuyKa 1 pE3UHBI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUIECKHIA PSII. | 111
AlnleTuieH — NpoCTeHINN PeICTaBUTENb aTKUHOB '
11 Belunciienus o ypaBHEHUIO XUMUYECKON PEaKLIUU 1 19.11
12 ApeHbI: 6eH30J1 U TOJTYO0JI. TOKCHYHOCTh apEHOB 1 26.11




I'enetnueckas CBSI3b YTJIICBOAOPOA0B, MPUHAMJICKAIINUX K

13 3.12
pa3IMyYHbIM KJ1accaM

14 IIpuposHbIE HCTOUHUKH YTIEBOJOPOAOB: IPUPOAHBIH ra3 u 10.12
MOy THBIE HE(TSHbIE ra3bl, HEPTH U MPOIYKTHI €€ epepaboTKU '

15 [IpupoaHbIE HCTOYHUKH YIJIEBOJOPOAOB: IPUPOAHBIN I'a3 U 1712
MOMyTHBIE HE(TAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepadboTKu '

16 KonTpoabHas padora no pasaeiy «YriaeBogopoabh» 24.12

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI. 14.01
Bonopoanas cBsi3b

18 MHOroaToMHbI€ CIIUPTHL: STUJICHIVIMKOJIb U INIMLIEPUH 21.01

19 @deHo: CTPOCHUE MOJIEKYJIbI, PU3NYECKHE U XUMHUECKHE 28,01
CBOMCTBA, IPUMEHEHUE '

20 Anpaerunpl: GOpMaIbICTH M AllETATBICTHA. AIIETOH 4.02

21 OnHOOCHOBHBIE TIPEIENTbHBIE KApOOHOBBIE KUCIOTHI: MypaBbUHAS 11.02
U YKCYCHas

2 [Tpaktuyeckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM 18.02
KHUCIIOTBI»

23 CreapuHOBas U OJEMHOBAsA KMCIIOTHI, KaK IPEICTaBUTENN BBICILIUX 25 02
KapOOHOBBIX KHCIIOT '

24 Mpli1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe 4.03
JIeHCTBHE

)5 CrnoxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KHUCIIOT. 11.03
Cuaponus cIokHbIX YQUPOB '

26 Kupsr: ruaponns, mpuMeHeHne, ONOIOTHYECKast POJIb )KUPOB 18.03

27 YrneBoabl: coctas, kinaccudukarys. Baxueime 1.04
NPEICTaBUTEIN: TII0K03a, (PPYKTO3a, caxaposa '

28 Kpaxman u nemtonosa kak NpupoaHbIE OJIUMEPHI 8.04




KonTpousHasi pabora no paszaeay «Kuciaopoacoaepxamue

29 opraHnyeckKue coeHeHns»/ Beepoccuiickas npoBepo4Has 1 15.04
padora

30 OO11as xapakTepuCTHKA a30TCOAEPIKAILIMX OPraHUYECKUX | 2204
coeauHeHuii / Beepoccuiickasi mpoBepoyHas padora

31 AMMHBI: METUJIAMUH U aHUIVH 1 29.04
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPTaHUYECKUE COSAMHEHUS, UX

32 ouonoruueckoe 3nauenue. [lentunpl. benku kak npupoHbIe 1 6.05
BBICOKOMOJIEKYJISIPHBIE COCMHECHHUS

33 OCHOBHBIE MOHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 13.05

34 OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH. | 20,05
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME 34




11 KUIACC

N KounuyectBo DJIeKTPOHHBbIEU(PPOB
® Temaypoxka JacoB Aara bpleo0pa3oBaTeJbHbIEP
n/n U3yYyeHust
Bceero ecypchl
| XUMUYECKHUH 371eMeHT. ATOM. DJIEKTPOHHAs KOHPUTYpaLys | 5 09
aTOMOB
IIepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHUYECKUX
2 anemenToB J[. . MenzeneeBa, ux CBA3b C COBPEMEHHOU TEOPUEH 1 12.09
CTPOEHHUs aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U
3 WX COEIMHEHUH IO TpyNnaM U nepuojam. 3HaueHue 1 19.09
MEPUOJNYECKOT0 3aKOHA U CUCTEMbI XUMUYECKUX 3J1eMeHTOB 1. 1.
MeneneeBa B pa3BUTHH HAYKH
4 Crtpoenue BeniecTBa. XMMHUYECKAsI CBSA3b, €€ BUJIbl; MEXaHU3MbI | 26.09
o0pa3oBaHMsI KOBAJIEHTHOM CBs3U. BogopoaHas cBs3b '
5 BaneHTHOCTB. DneKTpoOTpUIATENBHOCTh. CTENEHb OKUCICHUS. | 3.10
BemiectBa MOJIEKyIIpHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHUS '
6 [TonsiTe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE M KOJIJIOU/IHbIE | 10.10
pacTBOpBl. MaccoBas 0J1s1 BEIIECTBA B pacTBOPE '
Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX COCTUHEHUH.
7 I'eneTn4deckas CBsI3b HEOPraHUYECKHUX BEIECTB, Pa3IUYHBIX 1 17.10
KJIaCCOB
Knaccugukanus XuMHUecKuX peakuii B HEOpraHU4eCKon 1
8 OpraHU4ecKON XMMHUH. 3aKOH COXPAaHEHUSI MACcChl BEILIECTB; 3aKOH 1 24.10
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TPU XUMUUYECKUX PEaAKIIMIX
9 Ckopoctb peaknun. O0paTuMbie peakiiui. XUMHYECKOe 1 211

paBHOBECHE




[Tpaktuyeckas padora Ne 1. «BnusiHue pa3nuuHbIX GaKTOpOB HA

10 . 14.11
CKOPOCTb XUMHUYECKON PEaKIIum»
Dnektponuruueckas auccounanus. [louarue o BogopoiHOM

11 nokasarene (pH) pacrBopa. Peakiiuu nonnoro oomena. I'maponus 21.11
OpPraHUYeCKUX U HEOPraHUYECKUX BEIIECTB

12 OKHCIIUTETLHO-BOCCTAHOBUTEINIbHBIC peakiiuu. [TonsTrue 00 5811
3JIEKTPOJIU3€E PACIUIABOB U PACTBOPOB COJIEH '

13 KonTpoabHnas padora no pasaeiny «Teopernueckne 0CHOBBI 517
XHUMH I
Mertamibl, ux nonoxxenue B [lepuoandeckoil cucteMe XUMUIECKIX

14 anemenToB J[. . MenzeneeBa 1 0COOEHHOCTU CTPOCHHS aTOMOB. 12.12
OO6mwme Gpuznyueckre CBOMCTBA METAILIOB

15 CrinaBel METaJIOB. DJIEKTPOXUMUYECKUH sl HAIPSKEHUM 19.12
METaJIJIOB

16 XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHUIl, KaIWH, 2612
KaJIbIIMW, MarHUM, ATIOMUHUI) U UX COCTMHEHUN '

17 XHUMUYECKUE CBOMCTBA XpOMa, MEAU U UX COCTUHEHUM 16.01

18 XUMUYeCKHE CBOMCTBA IIUHKA, JKeJle3a U UX COSIMHCHUMN 23.01

19 [IpaxTnueckas padota Ne 2. "PenieHne s3kcriepUMeHTaIbHbIX 3a/1a4 30,01
o Teme «MeTamib»" '
Hewmerainsl, ux nonoxenue B [lepuoguueckoit cucreme

20 xumudeckux 3yeMenToB /1. 1. MenaeneeBa u 0COOCHHOCTH 6.02
CTPOEHHUS aTOMOB

)1 duznyeckre cBOMCTBAa HEMETANIOB. AJUIOTPOIHSI HEMETAILIIOB (Ha 13.02
npuMepe KUciIoposa, cepsl, pocdopa u yriepoaa) '

22 XHUMUYECKUE CBOMCTBA IaJIOT€HOB, CEPbl U UX COCAUHECHUI 20.02

23 XuMuyeckue cBOMCTBa a30Ta, (hochopa 1 UX COSTUHEHUN 27.02




24 XHUMHYECKHE CBOMCTBA yIIIepOJia, KPEMHHUS U UX COCIUHEHUN 1 6.03
. . 13.03

25 [IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX COCIMHEHUN 1
O06001IeHre ¥ cucTeMaTh3anusa 3Hanuii o reme «Hemeramisy.

26 Brrunciienus mo ypaBHEHHSIM XUMHYECKUX PEAKIUN U 1 20.03
TEPMOXUMHUYECKHE PACUETBI

7 [TpakTuueckas padota Ne 3. «Pemienne skciepuMeHTATbHBIX | 2103
3ama4 no teme "Hemeramisr"»

28 KonTposbHas padora no temam «Metauis» 1 «Hemerawnbny 1 3.04

29 Heopranuueckue u oprannyeckue kucinotsl. Heoprannueckue u 1 10.04
OpPraHUYECKUE OCHOBAHUS

30 AMmdoTepHble HEOPraHNUECKUE U OPraHNYECKUE COSAMHEHUSL. | 17.04
I'enernyeckas CBSA3b HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB '

31 Ponb xumun B o6ecrieyeHrH SK0JI0rM4eCcKOM, SJHEPreTHIeCcKon n | 24.04
IUILEBOH O€3011aCHOCTH, Pa3BUTUU MEIULIMHBI '

1 [IpencraBienust 06 0OIMX HAyYHBIX IPUHLIMIIAX POMBILIUIEHHOTO 1 8.05
MIOJTyY€HHUs] BaKHEHMIIINX BEILIECTB '

33 YenoBek B MUpPE BELIECTB U MaTEPUAIIOB 1 15.05

34 XuUMus U 310pOBbE YEJIOBEKA 1 22.05

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Koanposepsiemorope3yJjibTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThI
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPorpaMMbl CpeHero oouero 00pa3oBaHus

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUH

1.1

CdopMuUpOoBaHHOCTH MPECTABICHUNA O XUMUYECKON
COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOM  KapTHUHBI
MHpa, pOJIM XMMUU B TO3HAHUHU SBJICHUM NIPUPOJIbI, B
(OpPMUPOBAHUN MBITIICHUS U KYJIbTYPBl JTUIHOCTH,
e€ (pyHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
JUISL pEIICHUST TPAKTUYECKUX 3a7a4 M IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3[OPOBBIO U

MPUPOJHON cpeie

1.2

Bianenne cucremMoil XMMHYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOIMOJIATAIOIINE MTOHATHUS (MOJIEKYIa,
BAJICHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasi CBsI3b, MOJb, MOJIIpHAs
Macca, MOJSIpHBIM OOBEM, VYIJIEPOIHBINA CKEJET,
GyHKUMOHATBHAS TpyMNa, paguKall, H30MEpHs,
M30MEpbl, TOMOJOTMYECKHH  psil, TOMOJIOTH,
YIJIEBOJOPOABL, KHCIOPOA- M  a30TCOJEp Kallue
COEJMHEHUs, OMOJOrMYeCKH AaKTHBHBIE BEILIECTBa
(yrneBoapbl, XUpbI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS), TEOPUHM M  3aKOHBI  (Teopus
XUMHUYECKOTO CTPOECHHUS OpPraHMYECKHUX BEILECTB
AM. Bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, (PAKTOJIOTHUYECKHE
CBEICHMS O CBOICTBaX, COCTaBE, IIOJyYEHUU H
6e301macHoOM WCIIOJIb30BaHUH BAKHEUILINX
HEOPTraHMYECKUX U OPraHMYECKUX BEILECTB B OBITY U

HpaKTHqCCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

CdopmMupoBaHHOCTH yMEHUH BBISIBIIATH
XapaKkTepHbIe MPU3HAKY MOHSATHH, yCTaHABITUBAThH HX

B3aMMOCB3b, HCII0JIb30BATh COOTBCTCTBYIOIIHC




IOHATHUA TIIPpU OINHUCAaHUM COCTaBa, CTPOCHHUA H

HpCBpaH_IeHI/Iﬁ OpraHn4YC€CKUux COE€IUHEHUI

1.4

c(OPMHPOBAHHOCTH YMEHUHI UCTIOJIb30BaTh
XUMHYCCKYTO CHUMBOJIUKY JJIA COCTAaBJICHUS
MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHon) (HOpMyJl OPraHUYECKUX BEIICCTB M
ypaBHEHUN XHMHYECKUX pEaKIUl, N3rOoTaBIUBATh
MOJICIA  MOJICKYJl OpPTaHWYECKHX BEIIECTB JUIS
HIUTIOCTpalun nux XUMHYECKOT'O u

IMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopmMupoBaHHOCTH yYMEHUN yCTaHABIIMBATH
MIPUHAICKHOCTD M3YYEHHBIX OpPTaHUYECKUX
BEIIECTB 10 MX COCTaBy M CTPOCHHUIO K
onpeneinéHHOMY Kiaccy (TpyIie) COeIuHEHUH
(YrneBogopoapl, KHCIOPOA M a30TCOJICpIKAIIHEC
COCJIUHECHHMS, BBICOKOMOJICKYJIIPHBIC COCIUHEHUS),
JaBaTh WM  Ha3BaHUS [0  CHUCTEMAaTHUYECKOM

Homenknarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OINPEACTSATh  BHJIBI
XUMHUYECKON CBSA3M B OPraHUYECKHUX COEIMHEHMSIX

(onuHapHBIE U KpaTHbIE)

1.6

CdhopmMupoBaHHOCTD yMEHUs IIPUMEHSATD:
IIOJIOKEHUSI  TEOPUM  CTPOCHMS  OPraHMYECKHX
BemectB  A.M. bByrmiepoBa s 0O0bACHEHHS
3aBHCHMOCTH CBOMCTB BEUIECTB OT MX COCTaBa M

CTPOCHUA; 3aKOH COXpPaHCHUA MACChI BCUICCTB

VYreBo1opoabl. Kucnopoaconepxkaiue u
a30TcoJlep)KaIlie  OPTaHWYECKHE  COCAMHEHHUS.

BbICOKOMONEKYIISIPHBIE COCITMHEHMS

2.1

CdopmupoBaHHOCTH YMEHHH MIPUBOIUTH
TPUBHUAJIBHBIC Ha3BaHUSA OTACJIBHBIX OPraHUYCCKUX
BEIIECTB (aTHUNCH, MIPOIUJICH, alleTHJICH,
ATUJICHTIIUKOJb, TIUIEPHH, (eHoa, GpopMambaeru,
alcTajbACruJi, MypaBbHHAA KHCJIOTA, YKCYyCHasd
KHCJIOTA, OJICMHOBAsI KUCJIOTA, CTEApUHOBAsI KUCIIOTA,

TIII0K03a, PPYKTO3a, Kpaxmall, LeJUTI0I03a, TITHIUH )

2.2

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepu30BaTh

COCTaB, CTpoeHHe, (U3NYEecKHe M XUMHYECKHE




CBOMCTBAa THUMHUYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIaCCOB OpPTraHMYECKUX BEUIECTB (METaH, JTaH,
STWJICH, TPOMWJICH, aleTWieH, Oyraauen-1,3,
MeTwiOyTanueH-1,3, OeH305, METaHOJd, 3TaHOI,
ATUJICHTJIUKOJb, TJIMIEPUH, (PEHOJ, aleTaabIeTHI,
MypaBbHMHAsE M YKCyCHasi KHUCJIOTBHI, TJIIOKO3a,

KpaxmaJl, IEJUI0JIO3a, aMUHOYKCYCHAA KI/ICHOTa)

23

ChopmupoBaHHOCT, ~ YMEHHUS  WJLIIOCTPUPOBATH

IFCHCTUYCCKYIO CBA3b MCKAY TUIITMYHBIMHA
npeaACTaBUTCIIIMU Pa3IMIHBIX KJIaCCOB
OpPraHu4C€CKUx BCIICCTB YpPaBHCHUAMU

COOTBCTCTBYHOIIIHUX XUMHWYCCKUX peaKI_[I/Iﬁ C

HCIIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

24

ChopMupoBaHHOCTH ~ yMEHHUS  XapaKTepU30BaTh
UCTOYHUKHU  YTJIEBOJAOPOAHOIO  ChIpbsl  (HE(Th,
MIPUPOIHEIH ra3, yroiib), CnocoObl UX nepepadboTKu U

MPAaKTUYECKOE IPUMEHEHHE TPOTYKTOB IepepaboTKH

XUMHUA U KU3HBb. PacuéTel

3.1

CdopMUpOBaHHOCT YMEHUW BJIAJAECTh CHUCTEMOM
3HaHUW 00 OCHOBHBIX METOJAaX HAyYHOTO MMO3HAHUS,
UCIOJB3YEMBIX B XUMUU MPU U3YYCHHH BEIIECTB U
XUMUYECKUX SIBIICHUN (HAONIOZEeHUE, H3MEpEHHue,
SKCIIEPUMEHT,  MOJEIMPOBAHUE), HCIOJIb30BAThH
CUCTEMHbIE XHMUYECKHE 3HaHUS U1 TMPUHSATHS
pelieHuil B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX,

CBA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopMuUpOBaHHOCT YMEHHI COOJIIOAATH TpaBHIIA
MOJIb30BaHUs XUMHYECKON nocyaou u
ab0paTOPHBIM 00OPYJAOBAaHHEM, a TAKXKE IMpaBHIIa
oOpaiieHusi C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKUUSMU 1O BBIMIOJHEHUIO JIaODOpaTOPHBIX

XUMHNYECCKHUX OIIBITOB

33

CchopMupoBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb MU
BBITIOJIHATH XUMHUYECKUN JKCIIEPUMEHT
(mpeBpallleHUsT ~ OPraHUYECKUX  BEIECTB  IPHU
HarpeBaHuy, INOJIy4YeHHE DTHIEHA U U3YyYEHUE €ro
CBOMCTB, KA4ECTBEHHbBIC PEAKIUH OPraHMYECKUX

BCIICCTB, JCHATypalus OCJIKOB IIpU HArpCBaHUMH,




IIBETHBIE pEaKIUu OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU 0€30MaCHOCTU MPHU OOpaIeHUN
C BEIIECTBAMH M JIAOOPATOPHBIM O0OpPYIOBaHUEM;
MIPEJICTaBIIATh pe3yIbTaThl XUMHYECKOIO
JKCIepuMeHTa B (OopMe 3alucu  YpaBHECHHH
COOTBETCTBYIOIIUX peakmuii u (HopMyIupoBaTh

BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

34

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH
BBIUUCJICHUA 110 XUMHUYCCKHUM YPABHCHHUAM (MaCCBI,
00bEMa, KONMYECTBA MCXOJHOTO BEIIECTBA WIIH
MPOJIyKTa PEaKIMU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO M3 HMCXOJHBIX BEIIECTB WIIU

MIPOJYKTOB PEAKIUH)

3.5

CdopmupoBaHHOCTH YMEHU KPUTUYECKU
aHaAJIM3UPOBATh XUMHUYECKYIO uH(pOopMalHIo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi nHpopMaiuu, cetb IHTepHEeT U Ipyrue)

3.6

CdopMUpOBaHHOCT YMEHHI COOJIIOAATh IpaBHIIA
HKOJIOTHUECKH 11€7€CO00Pa3HOr0 OBEJCHUS B OBITY
U TPYIOBOH JIEATEIBHOCTH B LEISIX COXpaHEHUS
CBOETO 37J0POBbs U OKPYKAKOLIEH IPUPOTHOMN Cpebl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpPTraHHU3MBI OIPEICIEHHBIX OPTraHMYECKUX BEIICCTB,
noHumass cmbicn nokazatenss [IJJK (mpenenbHO
JOMYyCTUMOM  KOHLIEHTpalluM),  MOSICHATH  Ha
puMepax CIIoCcOObI YMEHBIIICHUS u
MPEeIOTBPALICHUS] WX BpPEAHOTO BO3ACHCTBUS Ha

OpraHn3Mm 4€JIOBCKa

11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
npoBepsieMor .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero o0pa3oBaHusi
0 pe3yJbTaTa
1 TeopeTnyeckre OCHOBBI XUMUU

1.1

Bnagenue cucteMoM XMMHYECKHX 3HaHHfI, KOTOpasd BKJIFOYACT:

OCHOBOITIOJIararonmue IIOHATHUA (XI/IMI/I‘—ICCKI/Iﬁ OJICMCHT, aToM,




AJIEKTpOHHasi 00oJlouka aroma, S-, p-, d-dJIEKTPOHHbIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENCHb OKHUCIICHUs, XUMMYECKas CBsA3b, MOJIb, MOJISIpHas Macca,
MOJISIDHBIN 00BEM, KPHCTAJUIMYECKass PEHIETKA, THIBI XUMHUYECKHX
peakuuit (OKUCITUTENBbHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHJIOTEPMHUYECKUE, pEaKIIM1 HOHHOTO 0OMEHA), paCTBOP, SJEKTPOJIUTHI,
HEBJICKTPOJIUTBI, AJIEKTPOJIUTHYECKAsT AMCCOLMALUSA, OKHCIUTED,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEaKIHUH, XUMHUECKOe
paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpUS DIEKTPOIUTHUECKOMN
nucconuanuu, Ilepmomnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHH,
(axToNIOTHUECKHE CBEICHUS O CBOICTBaX, COCTaBe, MOJYyYEeHUU U
0e30I1aCHOM HCII0JIb30BaHUH BaKHEHIIINX HEOPraHWYECKUX BEILECTB B

6BITy n HpaKTH‘{eCKOﬁ JACATCIbHOCTHU YCJIIOBEKaA

1.2

CdopMHpOBAaHHOCTh YMEHHI BBISBISATh XapaKTEpHbIE MPU3HAKH U
B3aUMOCBSI3b W3YUYEHHBIX MOHSTHI, MPUMEHSITH COOTBETCTBYIOIINE
MOHATHUS TPU OMUCAHWUU CTPOCHUS M CBOMCTB HEOPTraHUYECKHX
BEIIIECTB M MX MPEBPAIICHUI; BBISBIATH B3aUMOCBSI3b XUMHUYECKHX
3HaHUUN c MOHITHSIMH u MPEICTaBICHUSIMH OPYTHX

C€CTCCTBECHHOHAYYHBIX IPEIMCTOB

1.3

BJIa[[eHI/IC OCHOBHBIMHW MCTOJaMHU HAYYHOI'O IO3HAHUA BCIICCTB U
XUMHYECKHUX SIBICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUEC, OKCIICPHUMCHT,

MO/ICJIUPOBAHUE)

1.4

CdopMUpOBAaHHOCTE YMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUS XMMHUYECKUX OJJIEMEHTOB B COCAMHEHMUAX Pa3JIM4YHOIO
COCTaBa, BHJ XHUMHUYECKOM CBSI3M  (KOBaJIEHTHas, HWOHHaf,
MeTaJlJTn4ecKasi, BOAOPOHAsS ) B COEIUHEHUSX, TUI KPUCTAJINYECKOM
PEIIETKY KOHKPETHOT'O BEIlleCTBA (aTOMHAsl, MOJIEKYJIIpHasi, HOHHAs,

MeTaJ’IJ’II/I‘-IeCKaH)

1.5

CdopMupoBaHHOCTb YMEHUII ONPEAEATh XapaKkTep Cpeibl B BOIHBIX

pacTBOpax HEOPTraHUYECKUX COCTUHEHHM

1.6

ChopMupoBaHHOCTE  yMEHHUS  KIACCU(PUIMPOBATH  XUMHUYECKHE
PEaKIUU 10 PA3TMIHBIM MTPH3HAKaM (YHUCITY M COCTaBY pearupyrommnx
BEIECTB, TeIIoBoMy d(h(]eKTy peakuuu, HW3MEHECHUIO CTEleHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpPAaTUMOCTH  PEaKIHUH,  yYaCTHIO

Karaau3aTopa)

1.7

ChopMupoBaHHOCTb yYMEHHUH COCTABIATh YPABHEHUS PpEaKIHid

pa3JIMYHBIX THUIIOB, IOJIHBIE W COKpPAUNIEHHBIE YPABHEHMSI PEAKIUN




HOHHOI'O 06M€Ha, YUUThbIBasA YCJIOBHA, IIPU KOTOPBIX 3TU PCAKIUU

HUAYT OO0 KOHIIa

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHUYECKUX BEIIECTB, PACIO3HABATH OIBITHHIM MyTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPIaHMYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaaHca 3TUX peaKkuit

1.10

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSCHATh 3aBHCHUMOCTD CKOpPOCTH

XUMHUYECKON peakIMU OT pa3INdHbIX (JaKTOpOB

1.11

ChopMUpOBaHHOCTE YMEHUH OOBSICHATH XapakTep CMEIICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEUITHETO BO3ACHCTBUS

(mpuniun JlelllaTennbe)

O6H_Iaﬂ H HCOPTaHUYCCKas XUMUA

2.1

ChopMupoBaHHOCTh YMEHHI packpbiBaTh cMbich Ilepuonuueckoro
3aKoHa J.N. Menpeneesa u JIEMOHCTPUPOBATH ero
CHUCTEMATH3HPYIOIIYI0, OOBSICHUTENIFHYI0 W  MPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopMHUpPOBAaHHOCT,  YMEHHH  XapaKTEepU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX 3JEeMEHTOB |—4  mepuoaoB
ITepuoanueckoit CHUCTEMBI XUMHAYECKUX  DJIEMEHTOB J.N.
Menpeneesa, UCIOJIb3Ys OHATHUS «S-, -, d-3JEKTPOHHBIE OPOUTATIY,
«QHEPreTUYEeCKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX SJIEMEHTOB M UX COCIMHECHHH MO Mepuoiam U
rpynnaM I[lepuonndeckoir cUCTEMBI XMMHUYECKHX 3jieMeHTOB J[.U.

Meuneneena
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CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTraHMYECKHX BEIIECTB Pa3IHYHBIX
KJIACCOB, TTOITBEP)KIATh CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKIY
HEOPraHWYECKUMH  BEIIeCTBAMH C  TMOMOUIbIO  ypaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMupoBaHHOCTH YMEHHMH yCTAaHABIMBATh IMPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB 0 UX COCTaBy K OMpEAEIEHHOMY KiIaccy
(rpymnme) coequHeHHH (MpoCThie BEIIeCTBa — METAJIbI M1 HEMETAJUIbI,

OKCHJbI, OCHOBAaHUA, KHCJIOTHI, aM(bOTepHBIC TUAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTH YMEHHH UCTIONB30BAaTh XMMUYECKYIO CUMBOJIUKY




JUISL COCTaBJIeHUS (QOpPMYJ BEUIECTB M YPaBHEHUM XHMHUYECKUX
peakuuii, cucrematnyeckyto HomeHkinatypy (IUPAC) u tpuBnansHbie
Ha3BaHUs OTIEJIbHBIX HEOPraHUMYeCKUX BelecTB (yrapHbli ras,
YIJIEKUCIIBIA a3, aMMUAK, Tali€Has HU3BECTh, HEraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U JPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) 00IIKE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEUIECTB  Pa3INYHBIX
KJIACCOB, MOJITBEPHKAATh CYIIECTBOBAHNE N'€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYECKMMHU  BEIIECTBAMU C  IIOMOLIbIO  YpPaBHEHMMH

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

ChopMupOBaHHOCTH ~ yMEHWH  IUIAHUPOBATb ¥ BBINOJHSATH
XUMHUYECKHH SKCIIEPUMEHT (pa3lioKeHHe IMepoKcHaa BOJAOpoJa B
INPUCYTCTBUM KaTaJln3aTopa, OIPeIesIEHHE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAJILHOTO HHIMKATOPA, BIUSHHUE pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XMMMYECKON pPEaKLMH, PEAKUUHd HOHHOIO
oOMeHa, KaueCTBEHHbIE peaklUH Ha Cyiab(aT-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATUOH aMMOHMSI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
no Temam «Mertamel» U «HemeTanss») B COOTBETCTBUY € MPaBUIaAMH
TEXHUKH O€30MacHOCTH TpH OOpalleHHH C BEIIeCTBAMH U
7a00paTOpHBIM ~ OOOpPYJOBaHUEM;  HIPEACTABIATh  PE3yJIbTaThl
XUMHYECKOTO JKCHepuMeHTa B (opMe 3amucu  ypaBHEHHUI
COOTBETCTBYIOIIUX PEaKUuil U (OpPMyIHPOBaTH BBIBOJBI Ha OCHOBE

9THUX PE3YJILTAaTOB

2.8

CdopmupoBaHHOCTh yMEHHI COONIOAATh MpaBWIA IMOJIb30BAHUS
XUMHYECKON MOCYJIOi U J1abopaTOPHBIM O0OpYJIOBaHHEM, a TaKXKe
MpaBuIia OOPAIEHHS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIHSIMH

10 BBIIIOJTHCHHUIO Ha60paT0pHHX XUMHNYCCKHX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHH  XapaKTEpPU30BaTb  XUMHYECKHE
MPOLIECCHI, JIEKAITUE B OCHOBE MPOMBIIIIEHHOTO MOJIYYEHUsI CEPHOU
KHUCJIOTBI, aMMHaKa, a Takke cOPMUPOBAHHOCTH MPEJICTABICHUI 00
O0IIMX HAy4YHBIX MPUHIUIAX U OKOJOTUYECKHX MpodiieMax

XUMHUUYCCKOI'O ITPpOMU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJM XUMUU B TO3HAHUU
ABJIEHUN MpPUPOAbI, B (OPMUPOBAHUU MBIILJICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIbHONH TPaMOTHOCTH, HEOOXOAMMOW IS

PCIICHUS TPAKTHYCCKUX 3a4da4 W OSKOJOTHYCCKU 000CHOBAHHOI'O




OTHOIIIEHHUS K CBOEMY 3/JI0POBBIO U IPUPOTHOM cpefie

3.2

CdopmupoBaHHOCTH YMEHHUH KPUTHYECKH aHAIM3UPOBaTh
XUMHUYECKYI0 MH(OpMaIUIo, MOJy4yaeMyl M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHUPOBAaHHOCT YMEHHI COOJIIOAATh TMpaBWIad IKOJIOTHYECCKU
11eJ1eco00pa3HOro MOBEACHUsI B OBITY M TPYAOBOH JEATEIBHOCTH B
LEISAX COXPAaHEHUs CBOEro 3J0POBbs M OKPYKAKOIIEH NPUPOIHON

cpeabl
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Oco3HaBaTh ONACHOCTh BO3JEHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeAcNEHHbIX BEWIECTB, NOHMUMAas cMmbica mnokaszarens [IJIK,
MOSICHSITh Ha MTPUMEPaX CIIOCOObI YMEHBIIICHHUS ¥ IPEIOTBPAIICHUS UX

BpPE€AHOT'O BOS}IGIZCTBPIH Ha OpraHu3M 4€JI0BCKa

3.5

ChopMUpOBaHHOCT ~ yMEHUH  NPOBOAWUTH  BBIYMCICHUS  C
WCIIOJIb30BAaHUEM TOHSTHS «MaccoBas JOJIsl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILEHUH Ta30B MPU XUMHUYECKUX PEAKIUSIX, MACCHI
BEIIeCTBA WM 00bEMA ra30B 10 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce MU 00bEMY OJTHOTO M3 YYAaCTBYIOLIUX B PEAKIUU BEILECTB,
TETIOBOTO A PeKTa peaKii Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl

BCIICCTB, MIPEBPAILICHUA U COXPAHCHUS DHCPIrun




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

1

TeopeTn4ecKne0oCHOBBIOPTaHUYECKOMX UMUK

1.1

[Ipeamer opraHmyeckod XUMUU: €€ BOSHUKHOBEHME, PAa3BUTHUE U 3HAUYCHHE B
MOJIyYeHUH HOBBIX BEIECTB W MaTepuajoB. Teopusi CTPOEHUS OPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CrtpykrypHble ¢GOpMyNbl OpraHMYecKHX BemlecTB. ['oMonorus, uzoMepus.
XuUMHUYecKasi CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJWHAPHBIC U KPATHBIC

CBA3U. HpeILCTaBJICHI/Ie (O) Knaccmbmcaunn OpTraHU4YC€CKUX BCIICCTB

1.3

Homenknarypa opraHu4eckiux cOeIMHEHUN (CUCTEeMAaTUYeCcKas) U TPUBHAJIbHBIE

Ha3BaHUS BaXKHEUIIINX HpCHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YrieBoaopoibl

2.1

AJNKaHBL: COCTaB U CTPOEHHME, TOMOJIOTMUYECKMH psn. MeraH M JITaH —
MPOCTEHIINE MPEJCTABUTENN aJKaHOB: (PU3UUYECKHE M XUMHUYECKHE CBOICTBa
(peakuuy 3aMelIEHUs] M TOpPEHUs), HAaXOXAECHHWE B IPHUPOJE, NOIYyYEHHE HU

IIPUMCHCHHC

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI psiA. DTWIEH U IPONWIEH —
NPOCTEHIINE MPEICTAaBUTENN AJKEHOB: (M3NYECKHEe M XMMHUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOT€HUPOBAHUSA, THMIpATAlMM, OKUCIEHUS U

HOJII/IMepI/I3aLII/II/I), MOJIYyYCHHEC U ITPUMCHCHUC
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Anxaguensl: OytanueH-1,3 u wmerunOyrtaauen-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKHE CBOIliCTBa (peaxmus MOJIMMEPU3AIUH ).

HonyquHeanTeTqucKoroxayqylca 1 PC3UHEIL
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AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTMYECKUH psifl. ALIETUIIEH —
MPOCTEUIINKA TIPEICTABUTEIh AJIKWHOB: COCTaB, CTPOCHHE, (U3NYECKHE U
XMMHUYECKHe  CBOMCTBa  (peakuuM  TUAPUPOBAHMS,  TaJOr€HUPOBAHMS,

rUpaTaluy, TOpeHus), NodyyeHe U NIpUMEHEHNE

2.5

Apenbl. benszon: coctaB, crpoeHue, (pu3MUECKHEe M XMMHYECKHE CBONCTBA
(peakuuy raoreHMpOBaHMs U HUTPOBAHUS ), IOJy4YeHHE U TpUMeHeHue. Tonyor:
COCTaB, CTpoeHue, (QU3NYECKUEe W XHMHYECKHE CBOWCTBa (peakmuu
TaJIOTEHUPOBAHUSA W HUTPOBAHUS), MOJNyYeHHUE M MPUMEHEHHE. TOKCHYHOCTD

ApPCHOB. I'emetmueckas CBSI3b MCXKAY YyrjieBoaopogamMu, MpUHAIJICKAIINMMU K




Pa3IMYHBIM Kj1acCaM

2.6

[IpupoaHble UCTOYHHMKHM YyriaeBoAoponoB. IIpuponHbli ra3 M MOIyTHBIE
Hedrsabie Ta3pl. Hed1h u €€ nmpoucxoxaenue. CriocoOsl nepepaboTku HETH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHM, KaTaIUTUYeCKuil), nuponus. IIpomyKTel
nepepaboTku HepTH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.

KameHHblilyrop 1 poayKThleronepepadoTKu

KI/ICHOpOI[CO,I[ep)KaH_II/IeOpFaHI/I‘leCKI/ICCOQI[I/IHeHI/ISI

3.1

[IpenenpHBIC OJTHOATOMHBIC CIIUPTHL. METaHOI M ATAHO: CTPOEHUE, (PU3HUECKUE
U XMMHYECKHE  CBOIicTBa  (peakuuu C  aKTUBHBIMH  MeTaJljlaMH,
raJIor€HOBOJIOPO/IaMU, TOpPEHHUE), MpUMEHEHHE. BonopoaHble CBSI3U MEXITY
MOJIEKYJIaMU COUPTOB. JIEHCTBUE METAaHOJA U 3TAHOJA HA OPraHU3M YEJIOBEKA.
MHoOroaToMHbI€ CIUPTHI. DTUIIEHTIIUKOIIb U TIUIIEPUH: CTPOCHHE, (PU3UIECKUE 1
XUMUYECKHE CBOMCTBAa (B3aUMOJCHCTBHE CO IIEJOYHBIMA METAJUIAMU,
KauyeCTBEHHas peakuus Ha MHOI'OaTOMHBIE CIIUPTHI).

I[ef/'ICTBI/IeHaOpFaHI/I?,M‘-ICHOBeKa. HpI/IMCHeHI/ICFJII/ILlepl/IHa " 3THJICHI'TIMKOJIA

3.2

deHoi: CTPOCHUC  MOIJICKYJIbI, (I)I/I?»I/IquKI/Ie U XHMHUYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbL. DOpMaIbIIETH]I, AlleTaTbJACTH/: CTPOSHUE, (PU3NIecKue U
XUMHUYECKHE CBOMCTBA (pEaKlUU OKUCIEHHUS U BOCCTAHOBIICHHUS, KAUECTBEHHBIE

peaxuum), MoJiy4eHue U NpuMeHEHHEe
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OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAs M yKCyCHas
KHCJIOTBI: CTpOCHHUE, (PU3NUECKHEe U XUMHUYECKHE CBOWCTBa (CBOMCTBA, 0OIIHE
U KJacca KHUCIOT, peakuus STepuHUKaIM), MOIy4YeHHE M IpPUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAsI KUCJIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC I[eflCTBI/Ie

3.5

Crnosxxubie 2Gupbl Kak MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xkupos. [IpumeHnenue xupos. buonorudeckas posb

KHUPOB

3.6

VYraeBosl: cOCTaB, Kilaccu(UKaUs yriaeBoAOB (MOHO-, U- U MOJMCAXapUbI).
['moko3a — mpocTelmmii MOHOcaxapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
¢usnueckue M XUMHUYECKHE CBOICTBa (B3aUMOJEHMCTBUHE C THIPOKCUAOM
menu(Il), okumcieHnme amMMuUayHBIM =~ pacTBOpoM  okcuma  cepebdpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHE TIIOKO3bI), HAX0XKIEHHE B MPUPOJE, TPUMEHEHNUE,
ouonorndeckas posib. dorocunre3. Ppykro3a Kak u3omep riaroko3sl. Kpaxman u
LEJUTI0I03a KaK MPHUPOAHbIE MosnMepbl. CTpoeHHe Kpaxmaia U LEJUIIOJIO3bI.
dusznueckue U XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJiM3, KayeCTBEHHas

peaKIus C HOJIOM)




A3oTcoaepKalue OpraHnyecKue CoeqUHEHUs

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuuecKkue coequHeHus. Puznyeckue u
XMMUYECKHE CBOWCTBA aMUHOKMCIIOT (Ha MpUMepe INIMIUHA). buonormueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKUE CBOMCTBA OEJIKOB:

TUJIPOJIU3, ICHATypallusl, KAUeCTBEHHbIE peaKlIUuy Ha OeIKu

BBICOKOMOJ'ICKyanHHC COCIUHCHUA

5.1

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEp,  CTPYKTYpHOE  3BEHO, CTEMEHb  IOJMMEpPU3aLUN,  CpEeaHss
MOJIEKYJISIpHAs Mmacca.
OCHOBHBIEMETOILICUHTE3aBbICOKOMOJIEKYIIPHBIXCOEIUHEHU I —

nmoJIMMEpur3aluAa U MOJUKOHACHCALIA
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3KCHepI/IMCHTaJIBHBIC MCTOABI HM3Y4YCHHA BCHICCTB W HUX HpCBpﬁLLICHHfII
O3HaKOMJICHHUC C 06p33HaMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay41yKOB. HonyquHe CHUHTCTUYCCKOI'0 KaydyKa U pC3NHbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

XuMudeckuil aneMeHT. AtoMm. Sapo aToMa, U30TOIbl. DJIEKTPOHHAS 000I0YKa.
DHepreTUYECKUe YPOBHH, MMOyPOBHU. ATOMHBIE OpOUTAIIH, S-, -, d-DJIEMEHTHI.
OcoOeHHOCTH pacnpeaeneHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX AJIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIIEKTPOHHASL KOH(UTYpalHsl aTOMOB

1.2

IIepnonnueckuit 3akoH M llepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.M. Menneneesa. CBsA3b IEpHOIMYECKOro 3aK0Ha U [lepnoanueckoil cucteMsl
XUMHUYECKHX d1eMeHTOB [[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsSI CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIECTB IO TPYINIaM U IMEepPUOJaM.

3HadeHue NepruoaANICCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Crpoenne BemecTBa. XHMHUYECKass CBsI3b. BuIbl XUMHYECKOH CBS3U
(KoBaJIeHTHasi HENOJIsipHAasi M TOJSpHas, HWOHHas, MeTauinyeckas). MoHsr:
KaTUOHBl M aHMOHBI. MexaHM3Mbl OOpa30BaHUS KOBAJIEHTHOH XMMHUYECKOMH

cBs3U (OOMEHHBIN U JOHOPHO-aKIeNTOPHbIN). BogopoiHas cBs3b

1.4

BaneHTHOCTS. BHCKTpOOTpI/ILIaTeJ'IBHOCTL. CTeneHb OKUCICHUS




1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTBA. THUIbl KPUCTALTNYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT TUMNA KpUCTauiMueckod pewméTku. [lonstue o aucnepcHbIX
cucteMax. VIcTUHHBIE U KOJIJIOMJIHBIE pacTBOPBL. MaccoBasi 710Ji BEIIECTBA B

pacTtBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenkiarypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakius.  Knmaccudukamus — XMMHYECKMX — pEaKIUd B
HEOPTraHWYECKON U OPTraHMYECKON XUMHH. 3aKOH COXPAaHEHHUsI MacChl BEIIECTB,

3daKOH COXPaHCHUS U IMPCBPALICHHA OHCPIUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OO6parumbie peakiuu. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIMSIONIUE HA

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

SHCKTpOHI/ITI/I‘IeCKaH Jucconuanus. CunpHble U caa0ble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BEIICCTB: KHUCIIasd, HeﬁTpaﬂBHaH, meJo4yHast. PeaKIII/II/I

HOHHOT0 0OMeHa

OKHCIUTEIIBEHO-BOCCTAHOBUTEIILHEIC pcakuuu

Heoprannueckas xumus

2.1

Hewmerannel. [Tonoxenue Hemetamio B [leproanyeckoit cucteMe XMMHYECKUX
anemenToB J.M. MenneneeBa u 0coOOEHHOCTH CTpOeHUsI aTOMOB. Pu3nyeckue
CBOMCTBAa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa MPUMEpPE KHUCIOpPOAa,

cepsl, hochopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEUMIIUX HEMETAJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepomsa W KpEeMHHUS) U HUX COCIAUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHuid). [lpumenenue

BaKHEHIIINX HEMETAJIJIOB U MX COCIUHEHUI

23

Mertamwibl. [lonoxenue meramioB B Ilepronuueckoil cucTeMe XHUMHUYECKUX
anemeHToB /I.M1. MenneneeBa. OcoOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UEK
aTOMOB MertauioB. OOmme ¢u3ndeckue cBorcTBa MeTalioB. CIiiaBbl

METaJJIOB. DJIEKTPOXUMUYECKUH s/ HAIPSKEHUH METalIOB

24

XUMHYECKUE CBOWMCTBA BAXKHEWILMX METAJUIOB (HATpHl, Kalui, KalbIUi,
MarHui, aJlOMUHHUH, IMHK, XPOM, KeJIe30, MeJb) U UX coeauHeHui. Oomue

crocoObI OTy4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE

2.5

I'eneTnueckas cBsA3b HCOPTaHNYCCKUX BCIICCTB, IPUHAJICIKAIIUX K PA3JINYHBIM

Kj1accaM

XUMHUS U )KU3HD




3.1

Ponp xumum B 00ECHICUCHHM JKOJIOTHYECKOM, YHEPTETUUYECKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUN MEIUIMHBI. [[0HITHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaxunﬁ

3.2

[IpencraBnenust 06 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO TTOIYYeHUS
BOKHEUIIUX BELIECTB. YENOBEK B MUpE BCILECTB U MATEPUAIIOB: BAXKHCHIIINE
CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalIbl, KPACKH, CTEKJIO,
KepaMMKa, MaTepuaibl Ui JJICKTPOHMKU, HAaHOMAaTepHallbl, OPraHUYECKUE U

MUHEpaJIbHBIC YI00peHUs

3.3

Xumusd u 3O0POBLE YCJIOBCKA: IIpaBWJia HCIIOJIb30BaHUA JICKAPCTBCHHBIX
npernapaTroB, IIpaBUjia 0€30IIaCHOTO HCITOJIL30BaHUS [perapaToB OBITOBOM

XHUMHHU B HOBCGI{HGBHOI\/’I KHU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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