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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE CcpeAaHero oOuiero o0Opa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENIbHOM MPOTrpaMMbl CPEAHETO OO0IIero 00pa30oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepanbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus y4eOHOTO
npeaMera «XuMus» B 00pazoBarenbHbIX opranu3anusx Poccuiickoit deneparum,
pean3yIoUMX OCHOBHBIE 00pa30BaTeNbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 1o 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpPENEICHHIO
o0miel cTparernu oOy4eHusl, BOCIIUTAHUS U PA3BUTHUS 00YUarOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aliK, SBISAETCI HEOThEMJIEMOW 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAOIIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHHSI MUPOBO33PEHUS U OOIIEH KyJIbTypHI
YeJIOBEKa, a TAK)KE IKOJIOTHYECKHM 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710POBbIO
U IpUpOIHON cpene. Peanmnsyercs xummuueckoe oOpazoBaHuE OOydarolUMXCsl Ha
YPOBHE CpeJIHEro 001Iero 00pa3zoBaHus CPEeCTBAMU YUEOHOTO ITpeAMETa « XUMUS»,
COJIEp)KaHUE M MOCTPOECHHE KOTOPOrO OINPEAENICHbl B MPOrpaMMe IO XHUMHH C
y4€ToM crneunUuK HayKd XUMHHM, €€ 3HayeHHs B MO3HAHUU MPHUPOAbI U B
MaTepraIbHON )KM3HU OOILECTBA, a TAKXKE C yYETOM OOLIMX LieJed W MPUHLUIIOB,
XapaKTepU3YyIOIMIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJHEro OOILero
obpazoBanus B Poccuiickoit denepanun.

XUMUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro poJib B
COBPEMEHHOW IMBWIIM3AIMM, B CO3/JaHUM HOBOM 0a3bl MaTe€pUAIbHOU KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILLUICHHUS, B
CO3/1aHUE IIETIOCTHOTO MPEACTaBICHUS 00 OKPYXarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YelloBeKa, KOoTopoe (HOpMUPYETCs B XMMHHM Ha OCHOBE MOHUMAaHMUs
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBS3M MEKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJENCTBYsI ¢ APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMHS CTaja
HEOTHhEMJIEMOM YacThI0O MUPOBOI KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
TpyJla W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€Ha Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30IMaCHOCTH U OXpaHbl 310POBbSI.

B cootBercTBUM ¢ OOHIMMH TEASIMU M TPUHIMIAMU CPEIHETO OOIIEeTo
oOpazoBanus cojepxxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHD
W3Y4YEeHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM I BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COIMYMa, MPOJOJIKECHUS
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBastomuMu  TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: cHUCTeMa
3HAHUM MO0 HEOPTaHMYECKOM XUMUHU (C BKIIOUEHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4ecKor xuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMeTra 0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000paswus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3y4YEeHHIO Y4ueOHOro wmarepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TakKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MIPEICTaBIICHU O CTpOeHUH BenlecTB. CBeieHus1 00 U3ydaeMbIX B Kypce BEIeCTBAX
JAIOTCA B Pa3BUTHUH — OT YIJIEBOJAOPOJOB JI0 CIOKHBIX OMOJOTMYECKH AKTUBHBIX
coequHeHud. B Kypce  OpraHM4eckom  XMMHUU  [OJYy4arOT  pa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 0011ero oOpa3oBaHUs NEPBOHAYATIBHBIC
MPEACTaBICHUS] O XUMHYECKON CBSI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOWU PEAKIINH.

[logq HOBBIM yTrJaOM 3peHHs B TpeaMeTre «XuUMHs» 0a30BOTO ypOBHA
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o6pa3zoBaHuUs
TEOPETUYECKH Marepuan H (PaKTOJIOrMYEeCKHE CBEIAEHUS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mmas u HeopraHudeckas
XUMUS» OOYYarOMIMMCSl TPEAOCTABIACTCS BO3MOKHOCTH OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



ryoke TOHSATh HMCTOPUYECKOE W3MEHeHHWe (QYHKIMA JTOro 3akoHa — OT
o0o0maromel 10 0OBICHSIONMIEH U MPOTHO3UPYIOIIESH.

Envnasg cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JomnoJiHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep KaHMs, UMEIOIMMHU KYJIbTYPOJIOTHYECKUA U TPUKIATHON Xapakrep. IOTu
3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHHM C JPYTMMHU HayKamu,
PacKpbIBAIOT €€ POJib B TO3HABATEIBLHON U MPAKTUYECKON JIEATEIbHOCTH Y€JIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATh UHPOPMAIUIO U PUMEHSTH €€ JIJIsl HOTIOJHEHUS 3HAHUH,
pEelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIIEI0OBATENbCKUX 3a/1a4. B
1EJIOM COjiep’KaHue y4eOHOro mnpeameTra «XUMHs» JTaHHOTO YPOBHSI H3y4EHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Yy OOYHAOUTUXCS MUPOBO33PEHYECKON OCHOBBI
JUIsi TIOHUMaHusT (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaIbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTAaHUYECKOT0 MUPA, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUHN MyTEM IKCIIEPUMEHTA
U pEHIeHUusT TMPOTUBOPEUYUN MeEXJTy HOBBIMH (akTaMd U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJIOTMYECKUX MPoOeM, a
Takke Mpo0JeM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTUN U MaTEPHAJIOB.

B rmmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTHS W COLUAIM3AIUU
oOyyYaromuxcsi MPUHATHIE MNPOrpaMMON MO XMMHUHU TOJXOJAbl K OINPEIEICHUIO
CONlep)KaHUSI H TIOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HopMupoBaHHe
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX
BUJIOB JICATEIIBHOCTH: pEIIeHUs MpoOsjeM, TOWCKa, aHaiu3a M o0paboTKU
uH(poOpMaMK, HEOOXOAMMBIX JUJIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
UCCIIEIOBATENbCKON JEATEeIbHOCTH, 3aHMMAIOIIE Ba)XKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenogaBaHusi XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeHEro ol1ero o0pa3oBaHus, MpU ONPeIeTICHUN
COJIEpKAaTENIbHOM XapaKTepUCTUKU LEeJIed HU3YUYeHHs] MpelIMeTa HalpaBJICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAAUIIMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOM HAayKH KakK O0JaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTHUUECKOM
JIEATEIbHOCTH 4YE€JIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHHUS TAKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4eHUS
MpeIMETa SBJISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMU LESIMH HM3YyYEHHs NpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sABISIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUN Kak  BakHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KII0YeBble MOHATHUS, (PyHAaMEeHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHME S3bIKa HAyKH, YCBOCHME M IIOHUMAHUE CYLIHOCTHU JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX
pPa3BUTHUA U CTAHOBIICHUS,

e (opMUpOBaHME U PA3BUTHUE MPEICTABICHUI O HAYYHBIX METOJaX MO3HAHMS
BEIIECTB U XUMHUUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUM
OpPHEHTUPOBATbCA B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUN, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJEHUEM TpPaBUI
0e30macHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsany ¢ atum, copepkarenbHas XapaKTEpUCTHKA LEJIEH U 3a7a4 U3y4YEHUs
IIpeaMeTa B IPOrpaMMe [0 XMMHUM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TPHUOPUTETAMU B CUCTEME cpeAHero oodmiero oOpa3zoBanusa. CerojaHs B
MPEenoJaBaH XUMUU B OOJIbIIEH CTENeHN OTAAETCS NPENOUYTEHHE TPAKTUYECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIYCKHHUKa 0011e00pa3oBaTebHOM OpraHU3aliy, BIAJACIOIIEr0 HE HabopoM
3HaHWM, a (YHKIMOHAJIBLHOM TPaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHHUSIMHU
AKTHBHOTO IOJYyYE€HUS 3HAHUM U PUMEHEHUS UX B PEAIBHON KU3HHU JIJIS1 PELIECHUS
MIPAKTUYECKUX 3a/1a4.

B ¢Bsi3u ¢ 3TUM NpH U3y4YEHHUHU ITpeaMeTa « XUMHUsD JOMUHUPYIOLIEE 3HAYCHHE
MPUOOPETAIOT TaKKUE LIETU U 3a7]a4H, KaK:

ajantanus 00y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTENIbHOMY IPHUHATUIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUSX, CBS3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHHEe y OOyYarOIMXCSl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLINI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE U PA3IMYHBIX BHUIOB
JeSTEILHOCTH: PelIeHus MpoOJeM, MOUCKa, aHanu3a U o0paboTKu HH(OpMaIuy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUSI OMIBbITA IEATEbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XHMMHHM, & TAKXKE JUISl OLECHKH C MO3ULHNA DKOJOTHYECKOMN
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YeJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIbHO TIPUOOPETaTh HOBEIC
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HCHHBIMH TOTPEOHOCTSIMH, MCTIOIB30BaTh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VIS TTOMCKA M aHaIn3a YIeOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUN XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIIUTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOW PO B PEIICHUU TI00aTbHBIX MpoOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTrO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 37I0POBBIO, a TaKXKe NPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW JJIS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyebnoM mmaHe cpemHero oOmiero oOpa3oBaHUS TMPEAMET «XUMUS)
0a30BOT0 YPOBHS BXOJHT B COCTaB IpeaMeTHOU obnactu «EcTecTBEeHHO-HAYUYHBIC
MIPEIMETED).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmero oopa3zoBaHus, coctaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMHUA

Teopernvyeckne 0CHOBbI OPraHUYECKOH XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsT OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE MOI0XKeHUsA. CTPYyKTypHbIE (hOPMYIIBI
OpraHMYecKuX BewecTB. [omonorus, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COECIUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienne o KiIacCHU(pUKAUMU OpraHUYECKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTHYecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMHi OPraHNYECKUX BEIIECTB U MaTEpHAIaMH HA KX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHUX BEIECTB, HAOJIOJIEHUE U OIUCAHUE
JIEMOHCTPAIMOHHBIX ONBITOB MO MPEBPAILICHUIO OPraHUYECKHX BEIIECTB IMpHU
HarpeBaHuM (IJI1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psig. MeTaH U 3TaH —
NpOCTEHIINE MPEJCTABUTEIN AaJIKaHOB: (PU3WYECKUE U XHUMHUYECKHE CBOWCTBA
(peakuy 3aMelleHus] U TOpPEHMs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAl. DTUIEH U MPOIUIIEH —
MpOCTEUIINE NPEJCTABUTENN AJIKEHOB: (PU3WYECKHEe U XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um MertunOyramueH-1,3: crpoeHue, BaKHEHITHE
XUMHUYECKHE CBOWCTBA (peakius nonumepusanuu). [lomydeHre CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpOCTEHIIMHA TMpeACTaBUTEIb AJIKHHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu TMIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
rOpeHus), NOJyYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XMUMHUYECKHE CBOWCTBA
(peakiuy TaJOrTeHUPOBAHUS U HUTPOBAHUS), MOJTYYEHUE W NIpuMeHeHue. Tonyon:
cocmae, cmpoenue, @usuyeckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUS), noyYeHue u npumenerue. TOKCHYHOCTb apEHOB.



I'eneTnyeckas CB3b MEXAY YIVIEBOAOPOAAMH, NMPUHAICKAIIUMU K PA3IUYHBIM
KJIACCaM.

IIpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbii ra3 U IOIYyTHBIE
He(Tauble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepaboTku HepTH:
MEPErOHKa, KPEKUHI (TEPMUUYECKUM, KaTAIMUTHYEeCKUil), nuponus. I[IpoaykTel
nepepaboTky He(TH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbIi
YTOJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsS BEIIECTB M HX MNPEBPAILICHUMN:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, Kay4yKoB U pe3uHbl, Koyutekun « Hedte»
U «YToJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3yUYEHHUE €0 CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTa PEaKIMM IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOIYKTOB PEAKIIUN).

Kuciiopoaconep:kamue oprannyecKue coeMHeHus

IIpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOI MW DJTAaHOJN: CTPOEHWE,
¢usznyeckue MU XUMHUYECKHE CBOMCTBa (peakUMM C aKTUBHBIMU MeETalljlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMEHEHHe. BoJoponHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHME METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWICHIVIMKOJb W  TJIULUEPUH: CTPOCHHUE,
¢usznyeckue U XUMHUYECKUE CBOMCTBa (B3aUMOJEHCTBHE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTrOaTOMHbIe cnupThl). JleiicTBue Ha
OopraHusM 4enoseka. [[puMenenne rmuneprusa 1 STUIEHTJIMKOIIS.

deHoM: CTPOCHHE MOJCKYJIbl, (GU3MYCCKHE W XUMHUYCCKHE CBOMCTBA.
Tokcuunocts (henona. [lpumenenue gpeHona.

Anbaeruapl U kemowuwvl. DOpMaNbIETU]l, aUETAIBIACTUI: CTPOCHHUE,
(¢u3NYecKue W XUMHYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS U BOCCTAHOBIICHMS,
KA4ECTBEHHBIE PEAKIIMH), [I0JYyYEHNE U TPUMEHEHHE.

OnHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHas U YKCyCHas
KHUCJIOTBL: CTPOEHUE, (U3HUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBa, 00IIKE 1JIs
KJ1acca KUCJIOT, peakuus 3Tepuukanun), noixyyeHue u npumenenne. CreapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEICTAaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JEHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoapl:  cocraB, KilaccUUKanuMs ~ yriieBogoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpocTenii MOHOCaXapuJ: OCOOCHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3UYECKHE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUIPOKCHIOM
menu(Il), okucienne aMMuadHbBIM pacTBOPOM okcua cepedpa(l), BocctaHoBIIeHHE,
Opo>KEeHHE TIII0KO03bI), HAX0XKACHUE B IPUPOJIE, TPUMEHEHUE, OUOTOTrHYeCKas POib.
®dorocunTe3. PpyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHsie noauMepsl. CTpoeHHE Kpaxmana u
HeUoNIo3bl.  Pu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KAueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
npoBeJeHHe, HaOII0JeHHEe U ONMUCAHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBLIX CIHUPTOB (OKUCIIEHHE 3TaHOja
okcugoM wmenu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJAECUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomeiicTBHe Kpaxmaia C HOJIOM),
MIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuétnrle 3amaun.

Bblunciiennss 1Mo YpaBHEHHIO XUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcozeprkale OpraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTepHbIe OpraHnyeckne coequHeHus. Guznyeckue u
XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha mpuMepe MHiuHa). buomorudeckoe
3HaY€HHWE aMUHOKUCIOT. [lenTupl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHud. llepBuunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYpAIHsl, KAYE€CTBEHHBIC PEAaKIINKA Ha OENKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX IPEBPAILCHUIA:
HAO0JIIOICHUE U ONMHMCAHKWE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEeIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLIUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHECHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3ALNH, CPEIHSS MOJIEKYISpHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJTMKOHICHCAIIUS.

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX IPEBPAILCHUIA:
O3HAaKOMJIEHHE C 0oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMEeTHBIX CBSI3€H MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOUIMX ECTECTBEHHO-



HAYYHBIX TIOHATHMA, TaK W TIOHSITHH, SIBISIONIUXCS CUCTEMHBIMHU JJIS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01mue eCTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, THIIOTE3A,
3aKOH, TEOpHsl, aHaJN3, CHHTE3, KiacCu(UKalUsi, MEePUOANYHOCTD, HAOIIO/ICHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszuka: wMarepusi, DOHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
DHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHUE
BEIECTBA, (PM3MYCCKUE BEJTMYUHBI U CIMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BelIecTBa (OCNIKH, YTJICBOABI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, MOJE3HbIE MUCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHomorus: mNUIIEBBIE MPOIYKTHl, OCHOBBI PAI[MOHAIHHOTO MHUTAHUS,
MOIOIIIHNE CPEJCTBA, TIEKAPCTBEHHBIE U KOCMETHYECKHE MpermapaTsl, MaTepHallbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOP'TAHUYECKASA XUMMUA

Teopernvyeckne OCHOBbI XUMUHU

XAMHUYECKUM aneMeHT. AToM. SIapo aroma, H30TONBL.  DJIEKTPOHHAs
000JI04Ka. DHEPreTuYecKre ypoBHH, NOJYPOBHH. ATOMHBIE OpOUTaNH, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeAeNieHus] IEKTPOHOB MO OpOUTaIsiM B aTroMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

Ilepnonnueckunii 3akoH u Ileprogudeckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHA W llepuoanueckor CHCTEMBI
xumuyeckux vemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpHUEW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMH IPOCTBIX U CJIOXHBIX BEIIECTB [0 IpPyNIaM M IEpPUOJAM.
3Ha4YeHue NMEPUOANIECKOIO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHasl HEMOJIApHAs W MOJISIpHasl, MOHHAs, MeTaJUIMueckas). MexaHU3MbI
o0pa3oBaHMsI KOBAJIEHTHOM XUMHYECKOM CBsI3U (OOMEHHBII U  JOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DIEKTPOOTPULIATETBLHOCTD.
Crenenpb oxkucneHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.



[lonatne o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPBL.
MaccoBas 0J1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUM. Howmenknarypa
HEOPraHMYECKNX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJJIEKAIINX K PA3TUYHBIM KIIACCaM.

Xumuueckas — peakuusa.  Kraccudukanus  XUMHYECKMX — peakuudid B
HEOPraHUYECKOW U OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPaHEHUS U NPEBPAILCHUS SHEPTUH IPU XUMHUUECKUX PEAKLIHSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iIu4HbIX (hakTopoB. OOpaTHMbIC
peakiuu. XuMHU4YecKoe paBHOBecue. DakTOpbl, BIHSIOIINE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Ilarense.

DnekTponutnueckas guccouuanus. CuibHbIe U c1adbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W MX MPEBpALICHUI:
neMoHcTpauus Tabmun «Ilepuonnueckas cucrema xumuyeckux snemenTon . U.
MemnpeneeBay, u3ydyeHne MOJENICH KPHUCTAIMYECKUX PEMIETOK, HAOIIOJACHHUE U
OMKCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUaA
BOJIOPO/ia B MPUCYTCTBUM KAaTAJIN3aTOPA, ONPEACICHUE CPELI PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBLHOI'O UHIUKATOPA, PEaKIMd HOHHOTO 0OMEHa), MPOBEICHUE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkum».

Pacuétnrle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM UHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIb30BAHUEM MOHSITHUS «MAacCOBas JOJIS
BEILIECTBAY.

Heopranuuyeckast xumus

Hemeramnel. Ilonoxxenme HemeramnoB B Ilepuommueckont  cucreme
xumudyeckux snementoB JI. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETANIOB (TaJIOT€HOB, CEpHI, a30Ta,
dbocdhopa, yriepoga U KpeMHHS) W HMX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCAUHEHUM.

Merannel. [lomoxenne mertamioB B [lepuoanyeckoil cucTeMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIOUEK
aToMoB MeTtasuioB. O0mue (usndyeckue cBoiictBa MeTawioB. CrijiaBbl METAJJIOB.
DIEKTPOXUMHUYECKUI PSAJ HAMIPSKEHU METAJIOB.



XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, Kallui, KaJbIIUM,
MarHui, aJtOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTMHEHUN.

OO6mue crnocoObl nomyyeHus: MetamuioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUIN:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAIJIOB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHIA AIIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEeH, KAUECTBEHHbIE PEAKIIMY Ha KATUOHBI METAILIIOB).

Pacuérnble 3agaun.

Pacuétel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIIMU, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€Cri€YEHUU 3KOJIOTUYECKOW, SHEPreTUYECKOM M MUIIEBOU
0e30macHOCTH, Pa3BUTHH MEAUIHUHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUIUIAX [POMBIIIIEHHOTO
ITOJIyYEHHS BaKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB W MATEPUATIOB: BaXXHEWIIHWE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTe€pualibl, KpackKu, CTEKJIO, KepaMuKa,
MaTepualbl IS JEKTPOHUKH, HAHOMATEPHUaNbl, OPraHUYECKHUE U MUHEpaIbHbIE
yaoOpeHus.

XUMHSIT U 30POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO UCIOJIb30BAHUS ITPENapaToB ObITOBON XUMHH B
MOBCEIHEBHOM KU3HU.

MexnpenmMeTHsIe CBS3H.

Peanuzammst MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpraHn4eckord xuMuu B 11 Kiacce ocylIecTBIIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TIOHSTHH, TaK W TOHITUH, SBISIOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCUPUKalUsg, MEePUOJIUYHOCTh, HAOIIOEHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

@®usuka: MaTepusi, SJHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, paJIHOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (DU3MUYECKUE BEIIMYUHBI U €IUHUIBI X
U3MEPEHUS, CKOPOCTb.



buonorus: knerka, opraHusM, OKocucTema, Ouocdepa, MaKpo- H
MUKPORJIEMEHTbHI, BATAMUHBI, 0OMEH BEUIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIIaeMble, TOIUIURBO,
peECYpCHI.

TexHoMOrus: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYPrUs, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTE€pUANIOB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOACTBO, NHUIIEBAS
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX TMpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS MIpOrpaMM CpeiHero o0Imero o0pa3oBaHusi (JMYHOCTHBIM,
METanpeMETHBIM M HIpeaMeTHbIM). HayuHo-meTroanueckoil OCHOBOM 1St
pa3paboOTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEro
00pa30BaHUs ABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEEIICHUIO;

HaJINYUE MOTUBALMU K O0yUEHHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUH JMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUUECKUX TPaaUIuil 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIAMM LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUSA HKOJIOTMUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XHUMHsD» IJOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbBHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOro OOIecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJAEHUS, CIOCOOCTBYIOUIMMH  IIpoLEccam
CaMOINO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
O0yJaroIIIXCS.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHs MpeaMeTa «XUMHUS»  OTpa)karoT
C()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aldy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOpPMax M NPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHHUN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM A€ATEIbHOCTH MPHU CO3AAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHUKY H
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacIlIeJUI0
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUS K MpOIECCYy TBOpPUECTBA B 00JacCTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUS TOTO, YTO JOCTUKEHHS HAYKH €CTh pPE3yJbTaT
JUIMTEJIbHBIX ~ HaOJIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpPECA U I03HABATEIBHBIX MOTUBOB B ITOJIyYEHHUH U ITOCIEAYIOIIEM aHAIIA3E
uH(OPMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 IOBEACHMUS;

CHOCOOHOCTH OLIEHMBATh CUTYAIIUH, CBSI3aHHBIE C XUMUUYECKUMH SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE WU TOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUN 3ITUX
MIOCTYTIKOB;

4) popMupoBaHHs KYJbTYPHI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 300pOBOro U 0Oe3zomacHOro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DHM3MYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

coOJIIoICHUsT TIpaBWJI 0€30MacHOr0 oOpalleHuss ¢ BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YNOTpeOiaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IMOJIE3HOM, TBOPYECKOM U  JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



HHTEpeca K MPAKTHYECKOMY M3YUYCHHUIO Mpodeccuii pa3aInyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBXXEHUS K TPYAY, JIIOJAM TPY/JIa U pe3yabTaraM TPYAOBOUM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUU, UHTEPECOB H
noTpeOHOCTEM 001IeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH IIeJeCO00Pa3HOro OTHOIIEHHUS K MPUPOAC, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAHMS TJIOOAJTBHOTO XapakKTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPEb;

OCO3HAHUA HEOOXOJWMOCTH HCIOJb30BAHUSA JOCTWKEHUU XUMUHU JJIs
pELICHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpPEA  OKPYKAIOIIECH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMbIX JEUCTBUM U IPEAOTBPAIATh UX;

HaJIMYUS PA3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJOTMYECKON KYIbTYPHI,
OTbITa NESATENbHOCTH AKOJIOTUYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHON, KOMMYHUKATUBHOM M COILMAJIBHOU
MPaKkTHKE, CIIOCOOHOCTM HM YMEHHS AaKTHBHO TIPOTHBOCTOSTH HIACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHelUUKA XUMHU KakK HayKd, OCO3HaHUA €€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MMO3HAHUU TPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B  OCOOOW 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
IABUJIM3ALHN: B €€ TYMaHUCTUYECKON HAITPABICHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3pl MaTepuadbHOM KYJIbTYPBI, PEHICHUH TJIO0AJIBHBIX MPOOIEeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUM MEIUILIMHBI, OOECIEUEHUH YCIOBHUI
YCIELIHOTO TPY/1a U HKOJOTUUECKU KOM(POPTHOM KUZHU KAXKOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MMO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJiyyaeMble 3HaHUS IS aHAIu3a U OOBSICHEHUsI SIBJICHUN OKPY KAIOIEero Mupa u



MIPOUCXOMSIINX B HEM U3MEHEHU, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIUXCSI JAHHBIX C IEIbI0 MOTYyUYeHUSs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHMHYECKUE 3HAHUS IS
pelIeHws MPoOJIeM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHUIO U UCCIEN0BATEIbCKON NESITENbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW IO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOMI

JEATEIBbHOCTH.
METAINIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS yUeOHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbIE 1 (OpMUPOBAHWS ~ MHUPOBO33PEHUS  OOYJArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TIOHITHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAay4YHOH KapTUHBI MHUpAa W CHenu(UuKy METOJO0B TMO3HAHMUS,
UCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBICHHE,
mpoIiece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHe);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (TIO3HABATENIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
TPaMOTHOCTH U COIIMATbHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE Y4YEOHbIE
JICUCTBHUS B II03HABATEIILHON U COLUAIBHOMN IIPAKTHUKE.

MeranpenMeTHsle pe3yiabTaThl OTPa)XKarOT OBJAJEHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
NEHUCTBUSIMHA.

Osianenue YHHBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJOoruvyeckKue aecTBUsI:

CaMOCTOSITENILHO  (OpPMYyJIMpPOBaTh M aKTyalM3UpoOBaThb  IpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENN JAESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTHU C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BATh IPU OCBOCHHUM 3HAHUK INPUEMBI JIOTUYECKOIO MBILLICHUS —
BBIJIEJATh XAPAKTEPHbIE NPU3HAKU TOHSATHUN M YCTAHABJIMBATHh MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1J11 OOBSICHEHHS OTEIbHBIX (DAKTOB U
SIBJICHUH;

BBHIOMpATh OCHOBAaHUSA M KPUTEPUHU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJy H3yYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATh 3aKOHOMEPHOCTM W NPOTUBOPEUHS. B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUEHHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMHUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, TPEOOPA30BBIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKHI
3HAK (CUMBOJI) JIEMEHTA, XUMUUecKas (popMmylia, ypaBHEHHE XUMUYECKON peakinuu
— IpU pelIeHUU y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS AJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHII.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeliCTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBLHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJIOM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSITeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, NPHUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHgopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBIE MOcoOus,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpE/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTb;



dbopMyIUpoOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
orbope wuHPOpPMAIIMHU, HEOOXOAUMON JJis BBITIOMHEHUS Y4YEeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT KCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

MCII0JIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJICTBA IPU padOTE C XUMHUYECKOU
uHbopMaluel: MPUMEHITh MEXIIpeAMeTHbIe ((pu3nueckrue M MaTeMaTHUYECKue)
3HAaKHU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJIAIHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMON TeMbI B XOJI€ AMAJIora W/ Uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJI0KEHHOM 3a]auH;

BBICTYIIaTh C TpPE3EHTAalMeil pe3yJbTaTOB IO3HABATEIBHOW AESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEILECTB, peAM3alMy y4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS IMO3ULUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSMH.

OByaieHue YHUBEPCAJIbHBIMH PeryJsSTHBHBIMHU J1eHCTBUSMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I1O3HABATENIbHYIO
JEeATENbHOCTh, ONpenessiss €€ Uend M 3aJaud, KOHTPOJUPOBATh M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBAaTh MPEJIaraéMbplii  alrOpUTM JAEWCTBUH TIpU
BBINIOJIHEHUH YYEOHBIX M UCCIEeNOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HMX pemeHus ¢ Y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHalIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHbIE pe3ysbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOUMOM NJisi PEIICHHs MPAKTUUYECKUX 3a7a4 U IKOJIOTUUECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOIHON CpeIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATaOIIe TMOHATHA (XMMHYECKH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas MU COKpali€HHas), MOJb, MOJISIpHas
Macca, MOJISIpHbIA OOBEM, YIIIEPOIHBIN CKENeT, QyHKUMOHANIbHAS TPYIIa, pauKall,
U30MEpUsl, U30MEPBI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPOA U
a30TCOAEPXKAIINE COEAUHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSA); TEOPUU M 3aKOHBI (TEOpPHUS CTPOCHUS
oprannueckux BeniectB A. M. ByTtnepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMS,
JeXanme B OCHOBE MOHMMAaHWA NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOTMUECKHE CBEJEHUS O CBOICTBaxX, COCTaBe, MOIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXKHEHIIMX OpPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOH JESITEIBHOCTU YEIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE TMPU3HAKUA TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATUS MPHU
OMHMCAHMM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COETMHEHMIA;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
bopMyn OpraHMYEeCKMX BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIui,
M3rOTaBIMBATh MOJENIM MOJEKYJ OPraHMYECKUX BEIIECTB I WIUTIOCTPAMU UX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHMUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJJIC)KHOCTh HM3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K ONpPEAeIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUuN (yriaeBOAOpOMAbl, KHUCIOPOJA M a30TCOAEpIKaIIe
COEJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAWHEHMS), [aBaTb KM Ha3BaHUSA 110
cuctematuueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAILHBIC
Ha3BaHUS OT/AEJbHBIX OPraHMYECKUX BEIIECTB (PTWJIEH, MPOMMJIEH, aleTUJIEH,
ATWICHIJIMKOb, TJIHLEPUH, (eHoJ, (GOpMalIbAEruj, alueTaldbJeru, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs KUCJIO0Ta, CTEAPUHOBAs KHCIIOTA, [JI0K03a,
bpykTO3a, Kpaxmal, IIeJUTI0103a, TIUIUH);

cOpPMHUPOBAHHOCTh YMEHHMS OIpPEACNATh BHAbBl XHMHYECKOW CBSI3U B
OpPraHUYECKUX COCUHEHUSX (OJUHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOEHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS] MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (U3HMUECKHE
U XMUMHYECKHE CBOMCTBA THUNUYHBIX TNIPEICTABUTENCH pPa3IUYHbIX KJIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, TPONWICH, alleTUICeH, OyTaaueH-1,3,
MeTuiOyTaaueH- 1,3, 6eH305, METaHO, 3TAHOJI, TUIEHTIIUKOJIb, TTUIEPUH, (HDEHOI,
aleTaNbJIeTU, MypaBbiHAsl U YKCYCHAsl KUCIIOTBI, TIIFOK03a, Kpaxmall, 1eJUTi0103a,
AMUHOYKCYCHAasl KHCIIOTa), WILTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIUX XHWMHUYECKHX PEaKIUH ¢ HCIOJb30BaHUEM
CTPYKTYPHBIX (POpMYJI;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
CBIpbs (He(Th, IPUPOIHBIN T'a3, YIoJib), CIIOCOOBI UX MEPEPaOdOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOYKTOB MIEPepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuy 1o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHUI BJIAJETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOIB3YEMbIX B XUMUU TMPU U3YUECHUU BEIIECTB U
XUMHUYECKHUX SBJICHUN (HaOII0/IeHNne, U3MEPEHHE, HIKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCIIOJIB30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS PEIICHHA B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlMsAX, CBSI3aHHBIX C BEIIECTBAMH W UX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MPaBUIIa MOJIb30BAHUS XUMHUYECKOM
MOCY/IOl U JTabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpaIleHHUs C
BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUI TUIAHUPOBAaTh U BBINOJHATh XUMUYECKUN
DKCIIEPUMEHT (TIPEeBpAIEHUsT OPTaHUYECKUX BEIISCTB IIPU HArPEBAHUH, TTOJTYICHHE
ATWICHA U U3YYCHHE €0 CBONCTB, KAY€CTBEHHBIE PEAKITMN OPTaHUYECKHUX BEIIECTB,
JeHaTypanus O0eIKOB MPU HArPEBaHUH, IBETHBIC PEaKIIUU OEIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpallleHWd C BelIeCTBaMH U
7a00paToOpHBIM  000pYyJOBaHUEM, TMPEJACTABIATh PE3yJbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (opMe 3alliCH YPAaBHEHHWH COOTBETCTBYIOIIMX PEAKIUNA WU
(GbOopMyIHMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uH(popmanuu, HTEpHET 1 Apyrux);

chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, 0OCO3HABATh



OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OpPraHW3Mbl ONPEJCIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMmbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEJAOTBPAICHUST WX BPEIHOTO BO3JACHCTBUS Ha OpraHU3M
YEJIOBEKA,;

JUIS 0OYYaroIIUXCsl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHHUS BEIIECTB H
XUMHYECKHUX SIBICHUI;

JUISL CIENbIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obo3HadueHui JI. bpaitns mis 3anucu XUMHYECKHUX

bopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

chOpMHUPOBAHHOCTh  MPEACTABICHUI: O XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBCHHO-HAYYHON KapPTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUWA TPUPOBI,
B (OPMUPOBAHUU MBIIUICHUS ¥ KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHATIHHOU
IPaMOTHOCTH, HEOOXOUMOM NIJIsi PEIICHHs MPAKTUYECKUX 3a7a4 U IKOJIOTUUECKH
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 370POBBIO U IPUPOTHOM Cpe/Ie;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH 3JIEMEHT, aTOM, HM30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJNTMYECKas, BOJOPOIHAS ), KpUCTA/NINUeCKas peniéTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PaCTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIHTHI,
AJEKTPOJIUTUYECKAST JUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkIuu, XUMHUYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
DJIEKTPOJUTUYECKON Aucconumanuu, rnepuoanyeckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAaHCHHS W IPEBPALICHUS] SHEPTUU
IIpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BbIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH M
CUCTEMHOCTH XHWMMUYECKUX SIBICHHM, (PAKTOJOTHUUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MIaCHOM HCIIOIh30BAHUH BAKHEUIIINX HEOPTAaHUIECCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEIIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTepHbIE MPU3HAKUA TOHSTHH,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMyJ BEIIECTB M YPAaBHEHMM XMMHUYECKHX  peaKIui,



cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCHBIA Ta3, aMMHUaK, TamiéHas
W3BECTb, HETAIIEHASI U3BECTh, TUTHEBAs COMQ, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEIETATh BaJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, BUJl XUMHUYECKOMN
CBsI3M (KOBaJeHTHAasi, MOHHAs, METAIUTMYECKast, BOJIOPOHASI) B COSAMHEHUSX, THI
KPUCTAIMYECKOW PEelETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAsA, METAJJTMYECKAs), XapaKTep CpPeibl B BOJHBIX PACTBOPAX HEOPTaHHUUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPEAETIEHHOMY KiacCy/rpymie
COCIMHEHUH (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa Jl.
N. MenpeneeBa U I€eMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILLYIO, O0BICHUTEIIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

chOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, WCMoOiab3ysl MOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHMUYECKUX JIEMEHTOB W UX COEAUHEHUU IO Mepuoaam M
rpynmnam [lepuoandeckoi cucTemMbl XuMHUYECKUX 351ieMeHTOB JI. 1. Menneneesa;

c(hOpMUPOBAHHOCTb yYMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXK]y HEOPraHUYECKHUMU
BEILIECTBAMH C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHUYECKHE PEAKIIUU T10
pa3IUYHBIM TpU3HAKaM (YUCIYy UM COCTaBY pPEArupyrolUX BEIECTB, TEIIOBOMY
s exTy peaknuu, U3MEHCHHIO CTEIICHEH OKHMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiny, y9acTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISITH YpPaBHEHUS pPEaKIUi pa3IuyHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIA;

chOpMHUPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
Ka4ECTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaClO3HABAaTh
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;



c(OPMUPOBAHHOCTb YMEHHUH PpPaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIIEKTPOHHOTO OajaHca
ITUX PEaKLU;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMN
peaKkIuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEp CMELIECHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3naerictus (npunuui Jle [llatennbe);

cOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XWMHUYECKHUE TIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTHh NPENCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYUCICHUS C HUCIOIb30BAHUEM
MOHSATHS «MaCcCOBasi IOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOILICHH Ta30B IpU
XMMHYECKHUX pEeaKlusAX, MAcchl BellecTBa WM 00bEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B PEAKIIHU
BEIECTB, TEIJIOBOTO 3¢ (eKkTa peakliu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, MPEBPALICHUS U COXPAHCHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATH MPaBUiIa MOJIb30BAHUS XUMHUECKON
MOCYJIO ¥ Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TO BBITOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHM IJIAHUPOBaTh M BBINOJHATH XUMHUYECKHIl
HKCIIEPUMEHT (pa3iioKeHHEe TMEePOKCHAa BOAOPOJAa B MPUCYTCTBUU KaTalU3aTopa,
OTIpe/IeTICHNEe CpEeAbl PAcTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHAMKATOPAa, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE IKCIEPUMEHTAIBHBIX 3a/1ad 0
TemaMm «Metamie»y U «HemeTamne») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IPHU OOPAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 00OpPYAOBAHHUEM,
OPEJICTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepUMEeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINil U POPMYIUPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yIbTaToB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOMOJaTh  IpaBUjia  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUs B ObITY WU TPYIJOBOM JEATENBHOCTH B UEIAX
COXpaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MNPUPOJHOW Cpelbl, OCO3HABATh
OIMACHOCThH BO3CHCTBUS HA KUBBIE OPTAHU3MBI OTIPEICIEHHBIX BEIIECTB, TOHUMAS



cvpicn mokazarens [IJIK, moscHATP Ha mpuMepax CHOCOObl yMEHBIICHUS W
MPEAOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00Y4YaroIIuXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB M
XUMHYECKUX SBJICHUM;

JUISL CIENbIX M ClIa0O0BUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cuctemMy obo3HadeHui JI. bpaitns qis 3anmucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoannbie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
Pa3nen 1. Teopernueckue OCHOBbI OPraHUYeCKOH XUMHMHU
[Ipenmet oprannyeckoit xumuu. Teopust
1.1 CTPOECHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nea 2. Yraesoaopoasl
2.1 [IpenenbHbIe yIiIeBOAOPOABLI — AJIKAHBI 2
27 HenpenensHble yrieBogOpOIbL: AJIKEHBI, 6 I
' AJIKaJIMEHBI, aJTIKUHbI
2.3 ApoMaTh4ecKue yrieBoa0pO bl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB U 3 |
' uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:kamue oprannyecKue coenHeHust
3.1 Cnuptsl. ®enon 3
19 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 |
' Croxusbie 3QUpsbI
3.3 VYrieBoanl 3 2




Hroro no pazgeny 13
Pa3znea 4. A3oTcoaepxamue oOpranHuyecKkue coeuHeHust

4.1 AmuHBI. AMUHOKHUCTIOTBI. beaku 3
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKYIPHBIE COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 14

[NPOT'PAMME




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3nesoB u TeM undposbie
Ne ni/m P Kontpoannbie | IlpakTuyeckne (udpp )
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Paszgea 1. TeopeTuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonuecknii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. 1. Menaeneera
12 Crpoenue Bemectsa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKLUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi XumMust
2.1 Mertannsl 1
2.2 Hewmerannbl 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus ¥ :KU3Hb
3.1 XWMHS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







INIOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

n/n

Tema ypoka

KoauuecTBo yacoB

KonTpoabHubie

Bcero
padoThI

IIpakTH4yecku
e padoTsI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

IIpenMer opraHu4ecKou XumMuu, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHHE

Teopust cTpoeHHsI OpraHUIECKUX
coequnenuit A. M. bytneposa, eé
OCHOBHBIE MOJIOKESHHUS

[IpencraBienue o knaccudukanuu
opraHuveckux BemiectB. HomeHkmarypa
(cucremaTu4ecKasi) ¥ TPUBHAIbHBIC
HA3BaHUS OPTraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PST

Meran 1 3TaH — npocTenire
MPEACTaBUTENM ATKAHOB

AJKeHbI: cOCTaB U CTPOCHUC, CBOMCTBaA

OTWJIEH U IPONUJIEH — MPOCTEUIIINE
MPEICTABUTENN ATKEHOB

[TpakTrueckas padorta Ne 1. «Ilomxyuenue
ATUJICHA U U3YYEHUE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
MeTmiiOytaauen-1,3. Ilomyuenue




CUHTETHYECKOTO KayuyyKa U pe3HHbI

AJIKMHBL; COCTaB U OCOOEHHOCTH
CTpOGHI/Ifl, FOMOJ'IOFI/ILIGCKI/Iﬁ prI[.

10 N
AneTuieH — npocTermui
MIPEJICTaBUTEIb ATKUHOB

1 Brruncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas CBS3b yIriaeBOAOPOAOB,
MpUHAAJIEKAIUX K Pa3IMYHbIM KJaccaMm
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB:

14 MIPUPOIHBIN a3 U MOMyTHBIC HePTIHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepadoTKu
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHbIE
ra3bl, He()Th ¥ MPOIYKTHI €€ epepaboTKu

16 KontposnbHas pabota o pazaeny
«YTIIeBOAOPOABD)

17 ITpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

13 MHOTr0aTOMHBIE CIIUPTHI: STUIICHIJIMKOJIb
Y TJIMLEPUH
DEeHOJI: CTPOEHUE MOJIEKYJIBI,

19 (bu3NYecKre U XUMHUYECKUE CBOMCTBA,
[IPUMEHEHUE

20 Anpaeruapl: GopManbaeTu u

aretanpaerug. AeTon




21

O1HOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBHIE
KHCIJIOTBI: MypaBbUHAsI H YKCYCHas

22

[TpakTnueckas padorta Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

23

CTeapI/IHOBaH " OJICMHOBAas KHMCJIOTHI, KaK
MNPpEACTAaBUTCIIN BbICIINX Kap6OHOBbIX
KHUCJIOT

24

MBk11a KaK COJIM BBICHINX Kap60HOBLIX
KHUCJIOT, UX MOIOIIICC JeficTBHE

25

CrnosxHble 3(hUpbl KaK POU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX

a¢upoB

26

XKupsl: ruaponu3, npuMeHeHue,
Ouosnoruyeckas pojb )KUpPOB

27

VYrneBoabl: cocTaB, KilacCUPUKAIUS.
Baxneiimme mpeacTaBuTENN: III0K03a,
bpykTo3a, caxaposa

28

Kpaxman u nemonos3a Kak NpupoaHbIe
HOJIUMEPBI

29

KonTponbHas padota 1o paszneny
«Kucnopozaconepxaiuine opraHuuecKue
coenuHeHUs»/ Beepoccuiickas
IIpoBepoYHas pabora

30

OOmast XxapakTepuCcTUKA
A30TCOJICPIKAIIUX OPTaHHMYECKUX
coenuHenuii / Beepoccuiickas
npoBepoyHas paboTta

31

AMWHBI: METHJIAMWH U aHWJINH




AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE
OpraHUYEeCKHUEe COCTUHEHUS, UX

32 onosnornueckoe 3Hauenue. [lentuner.

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

OCHOBHBIE TTOHSTHS XUMHUHU

33 1
BBICOKOMOJICKYJISIPHBIX COCTUHEHUH
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1

IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

KogunuecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IMpakTnyeckn
e padoThbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHAH DJIEMEHT. ATOM.
DJeKTpoHHas! KOH(PUTypalrs aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHCTeMa XUMHYeCKuX aneMeHToB JI. 1.
MenneneeBa, ux CBI3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCJTMHECHUH
0 TPyIIaM U epuoaaM. 3HaYEHUE
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .M. Menaeneena
B Pa3BUTUH HAYKU

CrtpoeHue BemiecTBa. XMMHUUIECKasi CB3b,
e€ BU/Ibl; MEXaHU3MbI 00PAa30BaHUS
KOBAJICHTHOM CBsA3U. BopoponHas cBsA3b

BanentHOCTb. DNEKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. BemlecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE U KOJTOUIHBIE PACTBOPHI.
MaccoBas 1015 BELIECTBa B PaCTBOpE




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
['eHeTnyeckas CBSI3b HEOPraHUUYECKUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMHUYeCKUX peakluii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXPaHEHMs MaCChl BEIECTB; 3aKOH
COXPAHEHHUs U IPEBPALICHNS SHEPTUU IIPU
XUMHYECKHUX PEaKIHAX

Ckopoctb peakiun. O6paTuMble peakiuy.
XUMHUYECKOE pABHOBECUE

10

[Tpaktuueckas padora Ne 1. «Biustaue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

ONEKTPOIUTHUYECKAS JUCCOLIUALIHS.
ITonsitue o BogopoxHoM nokasarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'unposns opraHndecKux u
HEOPraHUYECKUX BEILIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTue 06 3nexTponuze
pacIIaBoB U pacTBOPOB COJIEH

13

Kontponbhas pabota no paszueny
«Teopernyeckue OCHOBBI XUMHM»

14

MeTaJ'IJ'Ibl, X IIOJIOKCHHUEC B
[lepuoanyueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u
0COOCHHOCTH CTpoeHHus aToMoB. O01IHe




(bu3nYecKue CBONCTBAa METAJIOB

15

CnnaBbl METaJIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METAJIOB

16

XUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATpUH, Kaaui, KaabIu,
MarHuy, aJllOMUHUN) U KX COCAMHEHUIN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COEeIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COECIUHEHUN

19

[TpakTnueckast pabota Ne 2. "Pemienue
HKCIEPUMEHTANIBHBIX 3a/1a4 110 TeEME
«Metamne»"

20

HeMeTaJ'IJ'ILI, X IIOJIOKCHHUC B
[Tepuoanyeckoil cucTeMe XUMUYECKUX
anemenToB JI. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Du3nyYeCcKre CBOKMCTBA HEMETAILIOB.
AmnoTponusi HEeMETaIoB (Ha IpUMEpE
KHCII0pOJ1a, cephl, (hocdopa u yrieposaa)

22

XHUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U
HUX COeUHEHUN

23

XuMHYecKue cBOWcTBa a30Ta, hocdopa u
UX COeJUHEHUN

24

XUMUYECKUE CBOMCTBA yTiIepoa, KpEeMHUS
U UX COCTUHEHUHN

25

[IprMeHeHre BaKHENUIINX HEMETAJIOB M X
COeqUHEHUN




26

O0001eHre U cUCTEMAaTU3aLMs 3HAHUHI 110
teMe «HemeTamaeny. Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[TpakTuueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAIBHBIX 33/a4 10 TEME
"Hemertamisr"»

28

KonTponbHas paboTa no remam
«Metamey 1 «HemeTamisn)

29

Heopranuueckue u oprannueckue
KHCIIOTBL. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

30

AMpoTepHbIe HEOPraHUYECKUE U
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUYECKUX
BEILIECTB

31

Poinp xuMun B o0OecrieyeHU N
BKOHOFI/IHGCKOI‘/JI, SHGpFGTquCKOﬁ nu
MMUILIEBOM 6630HaCHOCTI/I, pa3BUTHU
MCIUIINHBI

32

[IpeacraBneHust 00 0OMKUX HAYYHBIX
MPHHIIAIIAX MPOMBIILICHHOTO ITOJTYYCHHUS
BaXKHEWIIINX BEIECTB

33

Yenosek B MHPE BEIIECCTB U MaTCpHUaAIOB

34

XHUMHMA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI

10 KJTACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsiemMble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeIHero 001ero 00pa3oBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpPOBaHHOCTH TIPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH
CCTGCTBCHHOHay‘{HOI;'I KapTUHbBlI MHpPA, POJM XUMHHU B IMO3HAHWUU
SBIIGHUN TPHUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMUMOM s
pelIeHrs TPAKTHUYECKUX 3a/lad U SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHON Cpejie

1.2

Bianenne cucteMod XMMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIue HIOHSTHS (Monekyna, BAJIEHTHOCTD,
ANEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHMS, XUMHUECKas CBSI3b,
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA OO0BEM, YIJIEepOJHBINH CKEJeT,
(GyHKIMOHANbHAS ~ TpyMNIa, pajukang, HU30MEpHs, H30MEpBI,
TOMOJIOTMYECKUN PpsAJl, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA- U
a30TcoJIeprKalllue COeMHEHMsI, OMOJIOrMYeCKH aKTHUBHBIE BEIIEeCTBa
(yryieBozpl, XKUpbl, OEJIKH), MOHOMED, OJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHHUsS); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHudeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHMYECKUI SI3bIK XUMHUH, (PaKTOIOTHUYECKHE
CBEICHUSI O CBOICTBax, cOCTaBe, NOJIYYEHUH U O€30IaCHOM
UCIOJIb30BAaHUN BAXKHEHIIMX HEOPraHUYECKMX M OpPraHMYECKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIO0BCKA

1.3

ChopMHpOBaHHOCT, YMEHUN BBIABIATH XapaKTEpHbIE IPU3HAKU
NOHATUM,  YCTAHABIMBATb UX  B3aUMOCBA3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIUE IOHATUSA MPHU ONKMCAHUM COCTaBa, CTPOCHUSA H

MPEBPALLICHUN OPraHUYECKUX COCTUHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCIONIH30BATh XUMUYECKYIO CHMBOJIHKY
JUTSl COCTaBJICHHSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COokpamEéHHor) (opMyn OpraHMYECKUX BEIIECTB U YpPaBHEHHM
XUMUYECKHX  pPEaKUWW,  W3rOTaBIMBAaTh  MOJEIH  MOJEKYJ
OpPraHMYeCKUX BEUIECTB JUISl WJUTIOCTPALMM HMX XHUMHUYECKOTO U

IIPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

ChopMmupoBaHHOCT, yYMEHMH YCTaHABIMBATH IPUHAJIEKHOCTD
M3YUYEHHBIX OPraHUYECKHX BEIIECTB MO HUX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpynmne) coeAuHeHUi (yTiIeBOIOpPOJbI,
KHCIIOPOJI U a30TCO/EpIKalllUe COEIUHEHUS, BHICOKOMOJIEKYJISIPHbBIE
COCIUHEHHs), JaBaTh WM Ha3BaHHA IO CHCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHS OMIPEIEISITh BUIBI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COEAMHEHUSX (OAUHAPHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTE yYMEHHMSI NPUMEHATH: TOJOXKEHHUS TEOPHH
CTpOEHUS opraHndeckux BemiectB A.M. bytieposa 1iist 00bsiICHEHUS
3aBHCHMOCTH CBOWMCTB BEIIECTB OT HUX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHHUA MACChl BCIICCTB

yl"J'ICBO,I[OpOI[BI . Kncnoponcoz[epxcamne n a30TCOoACPIKAIIUC

OpraHn4€CKUC COCANHCHUS. BBICOKOMOJ'IGKYJ'IHpHI)IC COCAUMHCHUA

2.1

ChopmupoBaHHOCT, YMEHHI NPUBOAWTH TPUBUAIHHBIC HA3BAHUS
OTJICIBHBIX OPTaHMYECKHUX BEINECTB (ITUJICH, TPOIWICH, alleTHJICH,
STHJICHTIIUKOJb, TIUIEPHUH, (eHOd, (HopMambIeTHa, aleTalbIeTu],
MypaBbUHAsT KHUCJIOTA, YKCyCHas KHUCIIOTa, OJICMHOBAas KHUCIIOTA,
CTCapuHOBAs KHUCJIOTa, TIIFOKO3a, (PpPyKTO3a, KpaxMmal, IeJUTI003a,

TJTUITUH)

2.2

ChopMHpOBaHHOCT, YMEHUH XapaKTepHU30BaTh COCTAaB, CTPOCHHE,
dbu3nyYecKue W XUMHUYECKHE CBOWCTBA THUIUYHBIX IPEJICTABUTEICH
Pa3IMYHbIX KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHIICH,
MPOMHUIICH, areTwieH, OyrtaaueH-1,3, merunOyramueHn-1,3, GeHzodn,
METaHOJI, YTAHOJ, STUJIICHIJINKOIb, TIMLIEPHH, (PEHO, alleTaabIeTu]I,
MypaBbHHAS ¥ YKCYCHas KHCIIOTHI, TIFOKO3a, Kpaxmall, [IeJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C@OpMHpOBaHHOCTB YMCHUA UWIUIIOCTPUPOBATE F'CHECTUYCCKYIO CBA3b
MCXKOY TUIINYHBIMHA npeaACTaBUTCIAMU Pa3InYHBIX KJ1aCCOB
OpraHUYCCKUX BCIICCTB YpaBHCHUAMU COOTBCTCTBYIOIIUX

XUMHUYECKUX PEaKIUN ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX POpPMYIT

24

ChopmupoBaHHOCTE ~ YMEHHUS ~ XapaKTepU30BaTh  HMCTOYHUKH
YTJIEBOJIOPOAHOTO CBIPhS (HEPTH, MPUPOAHBIN Ta3, YTroyb), CIOCOObI
WX TIepepadOTKH W  MPAKTUISCKOE TPHUMEHEHHE IPOJJTYKTOB

nepepadoTKu

XUMUA U KU3HB. PacuéTel

3.1

CchopMupoBaHHOCTh YMEHHH BIAJeThb CHUCTEMOM 3HaHUM 00




OCHOBHBIX METOJAaX HAy4YHOIO MO3HAHUSA, HUCIIOIB3YEMBIX B XUMHH
IpU W3YYCHUH BEIIECTB M XMMUYECKHMX SIBJICHUH (HaOmoleHHe,
U3MEpEeHue,  SKCIEPUMEHT,  MOJEIMPOBAHUE),  HCHOJIb30BAThH
CUCTEMHBIE XWMHYECKHE 3HAHUA U1 IPUHATUS pELICHUHA B
KOHKDPETHBIX JKU3HEHHBIX CUTyalUsAX, CBA3AHHBIX C BELICCTBAMHU U UX

IMIPUMCHCHUEM

3.2

ChopmupoBaHHOCT, YMEHUN COONIONATh TIPaBHUIIA IIOTH30BAHHS
XUMHUYECKON MOCyIOoN U JTabopaTopHBIM 00OpYyAOBAaHHUEM, a TaKKe
MpaBujia 0OpaIleHust ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

110 BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh ~ YMEHMH  IJAHMPOBAaTh U BBINOJIHATH
XUMHUYECKUHA DKCIEPUMEHT (TpEeBpallleHus OPraHUYECKUX BEILECTB
IIPY HAarpeBaHWM, IOJyYEHUE OTWIEHA M H3y4YEHHE €ro CBOICTB,
KaueCTBEHHBIC pPEAKUUM OPraHWYECKUX BEIIECTB, JCHATYpauus
O€JIKOB NP HarpeBaHUM, LIBETHbIC PEAKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKHU O€30MaCHOCTH MPHU 0OpallleHUH C BELIECTBAMHU
u 1abopaTOpHBIM  00O0PYAOBAaHHEM; NPEACTABIATH PE3YIbTAThI
XMMHUYECKOT0 JKCIepUMEeHTa B (GopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIMX peaKkiuii U (HOpMyTUpOBaTh BHIBOABI HA OCHOBE

ITUX PE3YyJIbTATOB

3.4

ChopMHupoBaHHOCTE ~ YMEHHM  NPOBOAWUTH  BBIYMCIEHUS IO
XMMHUYECKHM YpaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO
BEIIECTBA WJIM NPOAYKTa pEaKlHUU MO HM3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOI'O U3 UCXOAHBIX BCUICCTB UM IIPOAYKTOB peaKLII/II/I)

3.5

CchopMupoBaHHOCTb ~ YMEHHI KPUTHYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIyYaeMyl0 U3 pa3HbIX HMCTOYHHKOB

(cpenctBa MaccoBoit nunpopmayu, cetb IHTEpHET U apyTHe)

3.6

ChopmupoBaHHOCT, YMEHUH COONMIOJATh MpaBUJIa 3KOJOTUYECKH
1enecoo0pa3Horo MoBeAeHHsI B ObITY M TPYIOBOM JESATEIBHOCTH B
LEISIX COXPAHEHHsI CBOErO 3JI0POBbS M OKpY)KAIOIIEH MPUPOIHON
Cpelibl, 0CO3HABATh OMACHOCTb BO3JICHCTBUS HA KUBbIE OpraHU3MBI
OHpeI[CJIéHHLIX OpTraHUYCCKUX BCHICCTB, IOHNMA CMBICJI ITOKA3aTCIIA
I[IIK (mpenenpHO AOMYCTUMOM KOHIIGHTpAIlMW), TOSICHATH Ha
pUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M 4YCJI0OBCKa

11 KITACC




Kon
NpoBepsieMor
0 pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeiHero o01ero odpasoBanus

1

TeopeTnyeckrue OCHOBbI XUMUU

1.1

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOINOJIATalOIINe  TMOHATUS  (XUMHUYECKUW  DJIEMEHT, aToM,
AIIEKTpOHHasi 000JI0ouKa aroma, s-, p-, d-DIEKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCJICHHs, XMMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIAPHBIA 00BEM, KPUCTALIMYECKAsT PENIETKa, TUIBI XUMHYECKHX
peakuuit (OKHCITUTENBHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHJIOTEPMHUYECKHUE, PEAKIIIK HOHHOTO 0OMEHA), paCTBOP, 3JIEKTPOIIUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALUs, OKHUCIUTEIND,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM PpEaKIHUH, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOpUS AIIEKTPOIUTUYECKOMN
nuccoumauuu, Ilepmonnueckuit 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHHSI MACChI), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3BbIK XUMHH,
(aKTONOTHUECKUE CBEICHHUS O CBOICTBAaxX, COCTaBe, IMONyYeHUH U
0e30IacHOM HCII0JIb30BaHUH BaKHEHIIINX HEOPraHUYECKUX BEILECTB B

OBITY M ITPAKTUYECKOMN IEATEIIbHOCTH YEIOBEKa

1.2

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABIIITE XAPAKTCPHLBIC IIPHU3HAKHU U
B3aUMOCBA3b H3YYCHHBIX HOHS[TI/IfI, IMPUMCHATHE COOTBCTCTBYIONIUC
MOHATHUA TpU OINHUCAHHUU CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
BCIICCTB U HX npeBpameHI/Iﬁ; BBIABJIAATH B3aMMOCBA3b XMMHYCCKHX
3HAHMI C ITOHATHUAMU u npeacTaBJICHUAMU APyrux

C€CTCCTBCHHOHAYYHBIX IPEIAMCTOB

1.3

Brnanenne OCHOBHBIMH METOJIAMU HAy4YHOTO TO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHHUNA (HAOMIOJEeHUE, W3MEpEHHUE, OSKCICPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopMHUpOBAaHHOCTE YMEHHI OTPEICNIATh BaJCHTHOCTh M CTEINEHB
OKHCIICHUS XMMHUYECKUX OJJIEMEHTOB B COCAMHEHUAX Pa3JIMYHOIO
COCTaBa, BHUJ XUMHUYECKOW CBs3UM (KOBAJICHTHAs, WOHHAsi,
MeTaJuInuecKasi, BOJIOPOHAs) B COEIUHEHUSIX, TUIl KPUCTAINIMYECKON
pEIIETKY KOHKPETHOTO BelllecTBa (aTOMHAsl, MOJIEKYJIIpHasi, HOHHAs,

MeTauTnyecKas)

1.5

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OIPCACIIATh XapaKTCP CpCAbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUIN




1.6

ChopMHpOBAaHHOCTh  yMEHHUS  KJIACCU(PUIMPOBATH  XHUMHUYECKHE
peaxkuy 1Mo pa3InYHbIM IPU3HAKAM (YUCITY M COCTaBYy pearupyromux
BEIIECTB, TemIoBoMy d(h(deKkTy peakuuu, HW3MEHEHHIO CTeleHen
OKHUCJIEHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  PEAKIHUH,  y4acCTHUIO

KaTajau3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTaBISATH YPaBHECHUS PEAKIUN
pa3IMYHBIX THUIIOB, IOJIHBIE U COKpAUIEHHBIE YPAaBHEHMs DPEAKLUN
MOHHOTO OOMEHAa, YYHTBIBas YCJIOBHS, MPU KOTOPBIX 3THU peaKluu

UIyT A0 KOHUA

1.8

ChopmMupoBaHHOCTD YMEHUU POBOJIUTH peaxiuu,
HOJTBEPKIAIOIINE Ka4yeCTBEHHBIN COCTaB pa3InYHbIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IIyTEM HOHBI,

MNPUCYTCTBYIOIIUEC B BOAHBIX PACTBOpPAX HCOPIraHNYCCKUX BCHICCTB

1.9

CdhopMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peaxkuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaaHca STUX pPeaKInuit

1.10

ChopMUpOBaHHOCTE YMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOHN peaklivy OT Pa3IMYHbIX (aKTOPOB

1.11

ChopMHUpPOBAaHHOCTP YMEHHH OOBSICHATH XapakKTep CMEHICHUS
XUMHUYECKOT'O PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3CUCTBUS

(mpunnmn Jle [arense)

O6H_Ia}1 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHUpPOBAaHHOCT, YMEHUN pPacKpbIBaTh cMbICH [lepuoanyeckoro
3aKOHa J.. Menneneesa "u JIEMOHCTPUPOBATH ero
CHUCTEMAaTHU3UPYIOIIYI0, OOBSICHUTEIBHYID W  IMPOTHOCTHYECKYIO

byHKITUN

2.2

ChopMUpOBaHHOCTh  YMEHUH  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOCHHME aTOMOB XHMHYECKHX DOJEMEHTOB |4  mepuoaoB
Ileppoauueckol  cuCTeMBl  XUMHYECKMX  diemeHTtoB  J[.U.
MenpeneeBa, UCIONb3Ys MOHATHS «S-, p-, d-DJIIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKUe YPOBHW», OOBSACHATh 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHMYECKHUX AJIEMEHTOB U UX COCIMHEHUH IO MepHojiaM U
rpynnaM llepuogudyeckoi cucTteMbl XMMUYECKHUX 3ieMeHTOB J[.H.

MenneneeBa
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ChopMHUpPOBAaHHOCT, YMEHUN XapaKTepU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHYECKHE CBOUCTBA HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX

KJIACCOB, TIOATBCPIKAATH CYIICCTBOBAHUC TeHETUYECKOM CBA3U MCKIY




HEOPraHMYECKMMHU  BEIIeCTBAMH C  IOMOMIbIO  YpaBHEHHM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKL[I/Iﬁ
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CdopMupoBaHHOCTh YMEHHH yCTaHaBIMBATh IPUHAJUICKHOCTD
HEOPraHMYECKUX BEIIECTB MO0 MX COCTaBY K ONpEAEeTIEHHOMY KJaccy
(Tpyrmme) coequHeHuH (MMPOCThie BEIIeCTBa — METAJIBI M HEMETAJUIbI,

OKCH/Ibl, OCHOBaHMsI, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHI UCTIONB30BAaTh XHMUYECKYIO CUMBOIIUKY
JUIs cocTaBieHUs (GOpPMyJ BELIECTB U YypaBHEHUH XMMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUs OTIENbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKHCIBbIA ra3, aMMUak, rameéHas M3BECTb, HEralméHas H3BECTb,

MUTHEBAs COJIA, MTUPUT U JPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOHCTBA HEOPraHWYECKUX BEHISCTB  Pa3IUIHBIX
KJIACCOB, MOJITBEPKIATh CYIIECTBOBAHNE TEHETUYECKOM CBSI3U MEKIY
HEOPraHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKL[I/Iﬁ

2.7

CdopMupoBaHHOCTH ~ YMEHHUW  IUIAHUPOBATb U BBINOJIHATH
XUMUYECKUM JKCIIEPUMEHT (pa3lioKeHHe TEpPOKCHAa BOJOpOaa B
MPUCYTCTBUM KaTaJIU3aTOpa, ONPeIeSIEHUE CPEeIbl pACTBOPOB BELIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOPA, BIUSHHE Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH, PEaKIMH HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMU Ha CynbdaT-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, HA KATUOH aMMOHUSI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
o Temam «MeTamnsl» U «HemeTanss») B COOTBETCTBUU C MMPaBUIIAMH
TEXHUKH O€30MacHOCTH TIpH OOpalleHHuH C BEIIeCTBAMU U
7abopaToOpHBIM  O0OPYJOBaHHMEM;  MPEICTABISATh  PE3yJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B  (GOpMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuuii U (HopMyIrpoBaTh BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB

2.8

ChopMHUpPOBAaHHOCT, YMEHHH COOJIOATh TpaBWjIa TIOJb30BAHUS
XUMHUYECKOH MOCyI0oi M 1abopaTopHBIM 00OpYIOBaHHEM, a TAKKE
npaBuiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIIUSIMHU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepu3oBaTb  XUMHYECKHE
IPOLIECCHI, JISKAIINEe B OCHOBE IPOMBIIIUIEHHOTO MOJIY4YEHUS! CEPHOI
KHCJIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTH NPEACTABICHUN 00

OOUIMX HAy4YHbIX MPUHIMIAX U HKOJOTMYECKUX Mpodiemax




XUMHYCCKOI'O ITPOMU3BOJACTBA

XUMUS U KU3Hb. PacyéThl

3.1

CdopMHUpOBaHHOCTH MPEACTABICHUH 0 XUMUYCCKOW COCTABIISFOIICH
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHH B TO3HAHUU
SBIICHUN TPUPOABI, B (OPMUPOBAHWUU MBIILIICHUS W KYJIbTYPHI
JUYHOCTH, €€ (QPYHKIMOHAIBHONM TI'PaMOTHOCTH, HEOOXOAMMOMN JUIs
pelIeHus] TPAKTHYECKUX 3a/lad MU DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U NMIPUPOIHOM cpefie

3.2

CdopmupoBaHHOCTH YMEHHUH KPUTHYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HMH(OpMAIHIO, MOIy4aeMyl0 U3 pPa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHUPOBAaHHOCTh YMEHHI COOJIIOAATh TMpaBWIa IKOJIOTHUYECKU
1eJIeCO00Pa3HOro MOBEACHUSI B OBITY U TPYAOBOM NEATEIHHOCTH B
LEJISX COXpPaHEHUsI CBOErO 370POBbS M OKPYKaIOIIEeW MPUPOIHON

CpeIbI

3.4

Oco3HaBaThb ONACHOCTh BO3JEWCTBHMS HA JKUBBIE OpraHU3MBbI
ONpeAcNEHHbIX BEWIECTB, NOHMMAas cMmbica mnokazarens [IJIK,
MOSICHSITh Ha TPUMEPaX CIIOCOObI YMEHBIIICHHUS ¥ IPEOTBPAIICHUS UX

BpPE€AHOTO BOS}IGﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

ChopMUpOBaHHOCT ~ YMEHUH  TNPOBOAWUTH  BBIYMCICHUS  C
WCIIOJIb30BAaHUEM TOHSTHUS «MaccoBas JOJsl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILEHUH Ta30B MPU XUMHUYECKUX PEAKLUSAX, MACCHI
BEIleCTBa WIM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce UiIu 00bEMY OJIHOTO M3 YYacTBYIOLIMX B pPEaKlUU BEIIECTB,
TEIIOBOTO A PeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACChI

BEIIECTB, IPEBPALCHUS U COXPAaHEHHSI SHEPTUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

1

TeopeTquCKHe OCHOBBI OpFaHH‘IeCKOﬁ XHUMHNHN

1.1

[Ipenmer opraHMyecKol XMMUU: €€ BO3ZHHUKHOBEHUWE, PAa3BUTHUE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MATEpUAIOB. T€OpHsl CTPOEHHUS OPraHUYECKUX

coenuHennit A.M. BytnepoBa, €€ OCHOBHBIE TOJIOXKECHHS

1.2

CtpykTypHble (OpMYJIBl OpPraHWYECKHX BellecTB. ['omonorus, wuzomepus.
XuUMHUeCKasl CBSI3b B OPraHUYECKHUX COEAMHEHMSX — OJAMHAPHbIE U KpaTHbIE

cBs3u. [IpencraBnenue o KinaccupUKAIMU OPTraHUYECKUX BEIIECTB

1.3

Homenknatypa opraHuuecKkux COeAMHEHUN (crucTeMaTuieckas) U TpUBHAIbHBIC

Ha3BaHUS BaKHEUIITNX HpGI[CTaBI/ITeHGfI KJIaCCOB OPraHNYCCKUX BCUICCTB

YrineBogopoabl

2.1

AJKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHI psa. MeraH M 3TaH —
IpOCTEHIINE MPEJCTAaBUTENIN AJKAHOB: (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy 3aMelIeHUs U TOpPEHUs), HaXOXKJIEHUE B IPHUPOJE, MOITYYEHHE U

MMPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUU psifi. DTWIEH W HPOMMICH —
MPOCTEHIINE TPEICTABUTEIN AKCHOB: (DU3MUECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHCICHUS U

HOJII/IMepI/ISaIII/II/I), IMMOJIY4YCHHEC U ITPUMCHCHUC
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Anxanuensl: Oyrtanuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BakHEHIIUE
XMMHYECKHE CBOMCTBA (peakius nonumepusanun). [lonyuyenne CHHTETHUECKOTO

Kay4yyKa U pEe3UHBI
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AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN psil. ALIETUIIEH —
IPOCTEHIINK MpelCcTaBUTENb AalKUHOB: COCTaB, CTPOEHHE, (U3HYECKHUE U
XMMUYECKHE  CBOWCTBAa  (peaklMM  TUAPUPOBAHUS,  TalOTEHUPOBAHUS,

THJIpaTaluy, TOPEHUs ), OJTyYeHHe U IPUMEHEHNE

2.5

Apenbl. benzon: cocraB, crpoeHHe, (U3MUECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuuy TrajoOreHUpPOBAaHUS W HUTPOBAHMS), IONYYCHHE M MPHUMEHEHUE.
Tomyosn: coctaB, cTpoeHHE, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA (peaKiuu
raJOreHUPOBAaHUS U HUTPOBAHMUS), MOJTY4YEHHUE U MpPUMEHEHHe. TOKCHUYHOCTb

apeHoB. I'eHeTnyeckasi CBS3b MEXAY YIJIEBOJOPOAAMH, MPUHAICKAIIUMU K




Ppa3iInuYHBIM KJlIacCaM

2.6

IIpupogHble HMCTOYHUKH yriIeBOAOPOAOB. IIpupoaHbIi ra3 M IOMYTHBIE
HedTsHbIle Ta3bl. HedTh 1 e€ nmpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MEPETOHKA, KPEKUHI (TepMUYECKHM, KaTaauTHuecKuil), muposus. [ITpoaykTsl
nepepaboTKu He(TH, X IPUMEHEHHE B TPOMBIIIEHHOCTH U B ObITY. KamMeHHbIH

YTOJIb U IPOAYKTHI €r0 nepepadboTKu

KHCJ’IOpOI[CO)ICp)KaIJ_II/Ie OpTraHU4YCCKUC COCAUHCHU A

3.1

[IpenenbHble  OMHOATOMHBIE CHHPTHI. METaHON U 3TAHOJ: CTPOEHUE,
dbusznyecKkue W XUMHUYECKHE CBOMCTBA (PEaklMu C aKTHUBHBIMH MeTajlllaMH,
rajJjoreHOBOIOPOJIaMU, TOPEHHE), MPUMEHEHHE. BOIOpOJHBIC CBSI3H MEXKIY
MOJIEKYyJIaMH CIIUPTOB. JIeHiCTBHE MeTaHOJIa ¥ 3TaHOJIa HA OPraHU3M 4YeJIOBeKa.
MHoroaromMHbie CIUPTHL. DTUICHTIIMKOIb U TIUIEPUH: CTPOeHUE, (hr3nueckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJECHCTBHE CO IICIIOYHBIMU METAJIJIaMH,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHbIE CHUPTHI). [leificTBHe Ha opraHusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMLOCPHUHA U OTUJIICHTIJIUKOJIA

3.2

@deHoON: CTpOEHHE MOJIEKYJbl, (U3MYECKHEe M XUMHYECKUE CBOWCTBA.

Toxcnunocts penona. [Ipumenenue penomna

3.3

Anbaeruzpl U KeToHbl. DOpMalIbAET U/, alETAIBETU/I: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pPEaKLIMN OKUCIIEHHUS U BOCCTAHOBIICHUS, KAUECTBEHHbBIE

peaxium), NojiydeHue U NpuMeHeHHe
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OIHOOCHOBHBIE TIpeiebHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAS U YKCYCHAast
KUCJIOTBI: CTpOEHME, (PU3NYEeCKHe U XUMHUYECKUe CBOMcCTBa (CBOWCTBA, 00Iue
JUIA KJ1acca KHUCIOT, peakius ATepu(HKanuu), MOJyYeHHE W NpPUMEHECHHE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIH BBICIINX KapOOHOBBIX

KHCJIOT. MBliTa KaK COJIM BBICIIIHNX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC I{CﬁCTBI/IG

3.5

Crnoxubie 3puphl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ UAPOIH3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas posb

JKUPOB

3.6

VYrneBoabl: cocTaB, KiIaccuPHUKAIUS yTIeBOI0B (MOHO-, IU- U TIOJTUCAXAPHIBI).
['moko3a — mpocTelmuii MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
duznyecKkue W XUMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE C THIPOKCHIIOM
menu(Il), oxkuciaeHme amMMuayHBIM  pacTBopoM  okcuga  cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHUE TITFOKO3bI), HAXOXKICHUE B TIPUPOJIC, IPUMCHECHHE,
ouonoruueckas posb. DotocunTes. pykTo3a Kak H30Mep riaroko3bl. Kpaxman u
[EJUTE0NI03a KaK MPHUPOJHBIE MoimuMepbl. CTpoeHHe Kpaxmalia M IIeJUTIONO3HI.
dusnveckre W XUMUYECKHE CBOWCTBA Kpaxmana (TUOpOH3, KaueCTBEHHAs

PEaKIHsI C HOJIOM)




A3oTconeprkale OpraHn4eckue CoeAMHEHNs

4.1

AMUHOKHUCIIOTHI KaKk aM(OTepHbIe opraHuueckue coeAnHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpumepe mmiuHa). buomornueckoe

3HaYeHHUE aMUHOKMCIIOT. [lenTuasl

4.2

benkn kak mHpuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TPETHYHAasl CTPyKTypa OeiakoB. XMMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peakluu Ha OeIKu

BLICOKOMOJ'ICKYJ]}IPHBIG COCOUHCHUA

5.1

OCHOBHBIC ITOHSTUS XHMHUH BBICOKOMOJICKYJISAPHBIX COCIUHCHHI: MOHOMCD,
MMoJIMMEP, CTPYKTYpPHOC 3BCHO, CTCIICHb IoJIMMEepur3alunu, CpCaHAAa
MOJICKYJIsSIpHas Macca. OcHOBHEBIE MCTOABI CHHTE3a BBICOKOMOJICKYJISPHBIX

COCZ[I/IHCHI/Iﬁ — nNoJIMMepu3anus U NOJIMKOHACHCAIIUA

5.2

BKCHepI/IMeHTaHLHHe MCTOAbI HM3YUYCHHA BCHICCTB H HX npeBpameHHﬁ:
O3HaKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX KW HCKYCCTBCHHLIX BOJIOKOH,

jIacTMacc, KayudyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PC3UHbI

11 KIIACC

Kon

HpOBepHeMblﬁ 3JIEMEHT COACPKAaHUA

TCOpCTI/I‘ICCKI/Ie OCHOBBI XUMHUU

1.1

XuMudeckuil aneMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000I0UKa.
DHepreTuyeckre ypoBHH, OYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-2TI€MEHTHI.
Oco0eHHOCTH pacnpeaesieHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX AJIEMEHTOB

HEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAIIHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u llepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB
J.1. Menneneea. CBsi3b nepuoguveckoro 3akona u [lepuoanueckoii cuctemsl
xuMHuueckux 3yemMeHToB J[.M. MeHnneneeBa ¢ COBpeMEHHON TEOpUE CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XHMHUYECKUX D3JIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM U MEPUOJaM.

3HadeHue NEpUOANICCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

CrpoeHne BemecTBa. XHMHUYECKass CBsSI3b. BuIbl XUMHYECKOH CBSI3U
(KoBaJIeHTHasi HEMOJIApHAs M IMOJISIPHAs, HOHHas, MeTajuuueckas). HoHsl:
KaTHUOHBl M aHHOHBL. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM XUMHYECKON

cBs3H (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoiHas cBs3b

1.4

Banentnocts. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCIEHUS




1.5

BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH ITOCTOSHCTBA
coCTaBa BellecTBA. THUIBI KPUCTANINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT TUIA KpUCTAUIMUecKod pewérku. Ilomarne o aucnepcHbIX
cucreMax. VICTUHHBIE M KOJJIOMJIHBIE pacTBOPBI. MaccoBast J0Js BEIIECTBA B

pacTBope

1.6

Knaccudukanmst HEOPraHUYECKUX COCMHEHHUI. Howmenknarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuyeckass — peakuus.  Knaccudukamuss — XMMHYECKMX — peakuuii B
HEOPraHUYeCKOW U OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHUs MacChl BEIIECCTB,

3aKOH COXpPaHCHUS U MPEBPAIICHUA DHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMBIC pEaKiuu. Xumuueckoe PaBHOBCCHUC. q)aKTOpBI, BIUAOINKMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTponuTtnueckas auccouuanys. CuipHbIe U ciadble dnmekTponuThel. Cpena
BOJIHBIX PAacTBOPOB BEUIECTB: KHUCIAs, HEHTpasibHas, Iuejao4Hasd. Peaxnuu

HOHHOT0 00OMEHa

OXHUCIUTEIIFHO-BOCCTAHOBUTEILHEIC pcaKkuuu

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenue Hemeramios B [lepuoanueckoil cucreMe XUMUYECKHUX
anemenToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHsI aTOMOB. DU3NUYECKHE
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpe KHUCIOpoja,

cepsl, hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoma W  KpeMHHUS) U UX COCNUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIUX KHUCIOT, BOJOPOJHBIX coeauHeHui). Ilpumenenue

BaXXHEUININX HEMETAJIOB U UX COCTUHEHUN

2.3

Meramnel. [lonoxenne metamnoB B llepuoanmyeckol cucTeMe XUMHYECKUX
anemeHnToB [/I.M. MenneneeBa. OcoO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTaioB. O0mue pusndeckue cBoiicTBa MeTauioB. CriyiaBbl METAIIIOB.

DIIEKTPOXUMHUYECKUI Psifl HAIPSKEHU METaIIOB
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XUMHYECKUE CBOWMCTBA BAXKHEWIMX METAJUIOB (HATpHM, Kaluil, KalbIUH,
MarHui, aJlOMUHHUH, IMHK, XPOM, JKeJIe30, MeJb) U UX coeauHeHui. Oomue

CHOoCOObI OTy4YeHHUs] METAJUIOB. [IprMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JIMIHBIM

KiaccaM

XUMHUS U )KU3HD




3.1

Ponp xumum B 00ECHICYEHHHM JKOJIOTHYECKOM, SHEPTETUUYECKON M THUIICBOM
6630H3CHOCTI/I, pa3BI/ITI/II/I MCIOUIIUHBI. HOHSITI/IG 0 Hay‘-IHBIX METOAdaxX IMTO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBienus: 06 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIUICHHOTO TIOTYYCHHS
BOKHEUIINX BelIeCTB. YeloBeK B MUpE BEIIECTB U MATEPUATIOB: BaKHEHIIME
CTpOUTENIbHbIE MaTepualbl, KOHCTPYKLMOHHbIE MaTepHalbl, KPacku, CTEKIIO,
KepaMHKa, MaTepuaibl JUJIs SJICKTPOHUKH, HaHOMAaTepHalbl, OPraHUYeCKHe M

MUHEpaJbHbIe yI00pEHHs

3.3

Xumus u 3A0POBLEE YCIOBCKA: IIpaBWJia HCIIOJIBb30BaHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBUJIa 0C30IMaCHOTO HCIIOJIb30BaHMS npenapaTton OBITOBOM

XHUMHH B HOBCGI[HeBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOANYECKHUE MATEPHUAJIbBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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