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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XuUMHUM Ha YpOBHE CcpeAaHero oOuiero o0Opa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENILHOM MPOTpaMMbl CPEAHETO OO0IIEero 00pa30BaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepaqbHOM  TOCYJapCTBEHHOM
obpazoBatenbHOoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus y4eOHOTO
npeaMera «XuMus» B 00pazoBarenbHbIX opranu3anusx Poccuiickoit deneparum,
pean3yIoLUMX OCHOBHBIE 00pa30BaTelbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 10 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
o0iell crpaTerun 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS, 00yUYarOIUXCsl CPEACTBAMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbable nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3yibTaToB OOydeHUs U TpeOOBaHMHA K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011eo0pa3oBaTeIbHON OpraHU3aliy, SBISAETCS HEOThEMJIEMOW 4YacThl0 UX
oOpasoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIOIIMM JTallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHMSI 3aKOHOB MPHUPOABI, (HOPMHUPOBAHHSI MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBbIO
U IpUpOIHON cpene. Peanmnsyercs xummuueckoe oOpazoBaHuE OOydarolUXCs Ha
YPOBHE CpeJIHEro 00LIEro 00pa3zoBaHus CPECTBAMU YUEOHOTO ITpeAMETa « XUMUS»,
CoJIep)KaHUE M MOCTPOECHHE KOTOPOrO OINPEAENICHbI B MPOrpaMMe IO XHUMHH C
y4€ToM crneun(UK HayKd XUMHM, €€ 3Ha4eHHs B MO3HAHUU MPHUPOAbI U B
MaTepuaIbHON )KM3HU OOILECTBA, a TAKXKE C yYETOM OOLIMX LiEJeH W MPUHLHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHME CHCTEMbI CpPEIHEro OOILIero
obpazoBanus B Poccuiickoit denepanuu.

XUMUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIPaeT ocoOylo poJib B
COBPEMEHHOW IMBWIIM3AIMM, B CO3/laHUM HOBOHM 0a3bl MaTe€pUAIbHOU KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILLUICHUS, B
CO3/1aHUE IIETIOCTHOTO MPEACTaBICHUS 00 OKPYXarolleM MHUpPE KaK O €JUHCTBE
IPUPOJIbI U YelloBeKa, KOoTopoe (HOpMUPYETCSs B XMMHM Ha OCHOBE MOHUMAaHMUs
BEILECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBS3U MEKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMHS CTaja
HEOTHEMJIEMOM 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 YCTOWMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B cootBercTBUM ¢ OOHIMMH ITEASIMU M TPUHIMIAMU CPEIHETO OOIIEeTo
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YPOBEHD
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJIKECHUS
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

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

Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YeHHIO Y4ueOHOro wmarepuana u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUW, a TakKKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MIPeICTaBIICHU O CTpOeHUH BenlecTB. CBeieHus1 00 U3ydaeMbIX B Kypce BeIeCTBaX
JAIOTCA B Pa3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTMYECKH AKTUBHBIX
coequHeHud. B Kypce  OpraHM4eckoM  XMMHUU  [OJYyYarOT  pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 001ero oOpa3oBaHUs NEPBOHAYATIBHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUUECKOW PEAKIINH.

[lonx HOBBIM yriaOM 3peHHs B TpeaMere «XuMus» 0a30BOTO YypPOBHSA
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
TEOPETUYECKH Marepuan Hu (PaKTOJIOrMYEeCKHE CBEJAEHUS O BEIeCTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUS» OOYYarOMIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIy0oke TOHSATh HMCTOPUYECKOE W3MEHeHHWe (QYHKIHUA JTOro 3akoHa — OT
obo0maromei 10 00BICHSIONMICH U MPOTHO3UPYIOIIESH.

Envnasg cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSX MIPOTEKaHUs JonoJiHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep KaHMs, UMEIOIUMHU KYJbTYPOJIOTHYECKUA U TPUKIATHON Xapakrep. DTu
3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHH C JPYTMMHU HayKamu,
PacKpbIBAIOT €€ POJib B TO3HABATEILHON U MPAKTUYECKON JIEATEIIbHOCTH Y€JIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH
Y TIPAKTUYECKUX MPUIIOKEHUN XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATh UHPOPMAIUIO U PUMEHSTH €€ JIJIsl HOTIOJHEHUS 3HAaHUH,
pEelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
1EJIOM COjlep’KaHue y4eOHOro mnpeameTra «XUMHs JIaHHOTO YPOBHSI H3y4EHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Y OOYHAOUTUXCS MUPOBO33PEHYECKON OCHOBBI
JUIsi TIOHUMaHusl (UIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaIbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTAaHUYECKOT0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUHN MTyTEM IKCIIEPUMEHTA
W pElHIeHUus TMPOTUBOPEUYHN MeXJTy HOBBIMH (akKTaMU 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, PA3BUTHS W COLUAIM3AIUU
OoOy4Yaromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUHU TOJXOMAbl K OINPEIEICHUIO
CONlep)KaHUSI ® TIOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHHe
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATEIIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a M 0o0paboTKu
uH(poOpMaMy, HEOOXOAMMBIX JUIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
HCCIIEIOBATENbCKON JEATEeNIbHOCTH, 3aHMMAIOIIE Ba)XKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke npenogaBaHusi XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeiHEro o0I1ero o0pa3oBaHus, NPy ONPeIeTICHUN
COJIEpKAaTENIbHOM XapaKTepUCTUKU LEeJed HU3YUYeHHs] MpelIMeTa HalpaBiICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTU TPAAUIIMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOM HAyKH KaK O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUECKOMN
JIEATEIbHOCTH YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUS TAaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YeHUS
MpeIMETa SBJISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMU LIESIMH HM3YyYEHHs NpeIMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUN Kak  BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KII0YeBblE MOHATHUS, (PyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHME U IIOHUMAHUE CYUIHOCTHU JIOCTYIHBIX
000011IeHN T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE ¢ UCTOPUEH UX
pPa3BUTHUSA U CTAHOBIICHUS;

e (opMUpOBaHME U PA3BUTHUE MPENCTABICHUIN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB U XUMHUUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUN
OpPHEHTUPOBAThCA B MHUPE BEIIECTB M XMMHUYECKUX SIBICHUM, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJIEHUEM TpPaBUI
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsany ¢ atum, copepkarenbHas XapaKTEpUCTHKA LEJEH U 3a0a4 U3y4YEHUs
IIpeaMeTa B IPOrpaMMe 0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TIPUOPUTETAMHU B CHUCTEME cpeAHero oodmiero odOpa3zoBanusa. CerojaHs B
MPEenoJaBaH XUMUU B OOJIbIIEH CTENeHN OTAAETCS NPENOUYTEHHE PAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIYCKHHUKa 0011e00pa30oBaTebHOM OpraHU3aliy, BIAJACIOIIEr0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOW TPaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHHUSAMH
AKTUBHOTO IOJYyYE€HUS 3HAHUM U PUMEHEHUS UX B PEAIBHON KU3HHU JIJIS1 PELIECHUS
MIPAKTUYECKUX 3a/1a4.

B ¢Bs13u ¢ 3TUM NpH U3y4YEHHUHU ITpeaMeTa « XUMHUSD JOMUHUPYIOLIEE 3HAYCHNE
MPUOOPETAIOT TaKKUE LT U 3a7a4H, KaK:

ajantanus 00y4aroluXcsl K YCIOBHMSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(GbopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATUIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUSX, CBSA3aHHBIX C BEIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHHEe y OOyYarOlIMXCsl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLINI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE Ul PA3JIMYHBIX BHUIOB
JeSATEeIBLHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U o0paboTKu HH(OpMaIuy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUSI OMBbITA IEATETbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XHWMHM, a TAKXKE JUISl OLECHKH C MO3ULHNA DKOJOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YeJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIbHO TIPUOOpPETaTh HOBEIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KU3HCHHBIMH TOTPEOHOCTSMH, MCTIOIB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHUHU VIS TTOMCKA M aHaIn3a YIeOHOU |
HAYYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIFO1aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUUW XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ Ba)XKHOW pOJIM B PEIICHWH TI00aTbHBIX MpOOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTrO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydeObHOM 1u1aHe cpemHero ooOmero oOpa3oBaHHS YYEOHBINM IpeaMeT
«XuMHs», U3ydaeMblii Ha 0a30BOM YpPOBHE, SIBIISIETCS 00S3aTENBHBIM YYeOHBIM
MIPEAMETOM.

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).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XMMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopust CTpPOEHUsT OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 1OI0XKeHUsA. CTPYyKTypHbIE (hOPMYIIBI
OpraHMYecKuX BewecTB. [omonorus, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBienne o KiIacCHU(pUKAMU OpraHUYEeCKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTWdecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HUX MPEBpallCHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMi OPraHNYECKUX BEIIECTB U MaTEpHAIaMH HA KX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHUX BEIECTB, HAOJIOJIEHUE U OIUCAHUE
JEMOHCTPAIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IMpHU
HarpeBaHuM (IJI1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psig. MeTraH U 3TaH —
pOoCTEHIINe MPEJCTABUTENN AaJIKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOMCTBA
(peakuy 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI Pl DTUIEH U MPOIUIIEH —
MpOCTEHIINE MPEJCTABUTEIN AJIKEHOB: (PU3WYECKUEe U XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOJYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um MerunOyramueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHUYECKHE CBOWCTBA (peakius mnonumepusainuu). [lomydeHre CUHTETHYECKOTO
Kay4dyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— MpOCTEHIIMH TMpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
rOpeHus), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XMUMHUYECKHE CBOWCTBA
(peakiuy raJoreHUPOBAHUS U HUTPOBAHUS), MOJTYYEHUE U NpuMeHeHue. Tonyon:
cocmae, cmpoenue,  @Qusuyeckue U  XuMmuueckue  ceolcmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUS), noyYeHue u npumenerue. TOKCUYHOCTb 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 HedpTH:
MEPErOHKa, KPEKUHI (TEPMUUYECKUH, KaTAIMTHUYEeCKUil), nuponus. I[IpoaykTel
nepepaboTky He(TH, UX NPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbI
YTOJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsS BEIIECTB M HX MPEBPALLICHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIacTMAcC, KaydyKoB U pe3uHbl, Koyutekun «Hed Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PAaOOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHHUE €0 CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOJAYKTa PEaKLMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

Kuciiopoaconepskamue opranu4ecKue coeJMHeHus

IIpenenpHple  OQHOATOMHBIE CIMPTHL. MeETaHOJI MW DJTAaHOJN: CTPOEHHE,
¢usznyeckue MU XUMHUYECKHE CBOMCTBa (peakuMM C aKTUBHBIMU MeTalljlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHHe. BoAoponHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJA U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWICHIVIMKOJIb W  TJIULUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE CO UIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTroaTOMHbIe cnupThl). JleiicTBue Ha
OpraHusM 4enoBeka. [[puMenenne rmunepusa v STUIEHTIIMKOIIS.

deHoM: CTPOCHHE MOJCKYJIbl, (GU3HUYSCKHE W XUMHUYCCKHE CBOMCTBA.
Tokcuunocts (henona. [lpumenenue gpeHona.

Anbaeruapl U kemowuwvl. DoOpManbIETU]l, aUETAIBIACTUI: CTPOECHHUE,
(¢u3NYecKue W XUMHYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS M BOCCTAHOBIICHMS,
KA4ECTBEHHBIE PEAKIMH), [I0JYyYEHNE U TPUMEHEHHE.

OnHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U YKCyCHas
KHUCJIOTBL: CTPOEHUE, (U3HUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIKE IS
KJ1acca KUCJIOT, peakuus 3Tepupukanun), noixyyeHue u npumenenne. CreapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JEHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilaccUUKanuUs ~— yriieBoAoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpocTenii MOHOCaXapu: OCOOEHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUIPOKCHIOM
menu(Il), okucienne aMMuadHbBIM pacTBOPOM okcua cepedpa(l), BocctaHoBIICHHE,
OpOo’KeHHE TIII0KO03bI), HAX0XKACHUE B IPUPOJIE, TPUMEHEHUE, OUOTIOTrHYeCKas POib.
®dorocunTe3. PpyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxman u nemionos3a Kak npupoaHbie noauMepsl. CTpoeHHE Kpaxmana U
HeuoNio3bl.  Pu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KaueCTBEHHAsI peaKIUs C HoJ0M).

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
npoBeJeHHe, HaOII0JeHHEe U ONMUCAHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KAue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIIEHHE 3TaHOja
okcusioM wmenu(Il)), MHOroaroOMHBIX CHUPTOB (B3aMMOJCUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomeiicTBMe Kpaxmana ¢ HOJIOM),
MIPOBEICHHE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

BblunciieHnss 1Mo YpaBHEHHIO XUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcozeprkanme OpraHM4eckue COeIMHEeHHUS.

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

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBbIE coenuHeHud. llepBuunas,
BTOpPHYHAs W TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYpaIHsl, KAYEeCTBEHHBIC PEAKIINK Ha OEJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX IPEBPAILICHUIA:
HaO0JII0ICHUE U OMHMCAHKWE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB IMpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALINH, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

OKCHepUMEHTAIbHBIE METObl HM3YyYEeHHs] BEIIECTB M UX IPEBPAILCHUIA:
O3HAaKOMJIEHHE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

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



HAYYHBIX TIOHATHMA, TaK W TIOHSITHH, SIBISIONIUXCS CUCTEMHBIMHU JJII OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01mue eCTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIA (haKT, THIIOTE3A,
3aKOH, TEOpHsl, aHaJN3, CHHTE3, KJIacCu(UKalUs, MEePUOANYHOCTD, HAOIIOICHUE,
U3MEpEeHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwuszuka: wMarepusi, DOHEprusi, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
DHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PM3MYCCKUE BEJTMYUHBI U CIMHUIIB UX H3MEPEHUSI.

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

['eorpadusi: MuHEpalbl, TOPHBIE TTOPOJIBI, MOJE3HbIE MCKOMAEMBbIE, TOILIHBO,
pecypchl.

TexHomorus: mNUIIEBBIE MPOIYKTHl, OCHOBBI PAIlMOHAIHHOIO IHTAHUS,
MOIOIIIHNE CPEJCTBA, JEKAPCTBECHHBIE U KOCMETHYECKHE MpermapaThl, MaTepHallbl U3
HCKYCCTBEHHBIX 1 CHHTETHYECKHIX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckre 0OCHOBbI XUMHUU

XUMUYECKH 3aeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHA
000JI0YKa. DHEPreTuYecKre ypoBHH, NOJYPOBHH. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAeNieHus] IEKTPOHOB MO OpOUTaIsiM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuii 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKoHA U [leprnoanmdeckoil cCuCTeMbl
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBOWMCTB XHWMHYECKHUX JJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CJIOXHBIX BEIIECTB IO TpPyINaM M MepUojam.
3Ha4YeHue NMEPUOANIECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XUMHUYECKOW CBS3U
(koBaJIeHTHAsI HEMOJSIpHAs W TOJISIpHAsl, MOHHAs, METaTn4yecKkas). MeXaHU3MbI
o0pa30BaHUs KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenenb okuciieHus. IoOHbI: KATUOHBI U AHUOHBI.

Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [HUIMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.



[lonatne o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPHIL.
MaccoBas 10J1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUM. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJJICKAIINX K PA3TUYHBIM KIIACCaM.

Xumuueckas — peakuus.  Kraccudukanus  XMUMHYECKMX — peakuudid B
HEOPraHUYECKOW U OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAaHEHUS W NPEBPAILCHUS SHEPTUH IPU XUMHUUECKUX PEAKLIHSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iIudHbIX (hakTopoB. OOpaTHMbIC
peakiuu. XuMHUYeCKOoe paBHOBecue. PakTOpbl, BIHSIOIINE HA COCTOSIHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Ilarenwe.

DnekTponuTnueckas quccouuanus. CuibHbIE U caadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, EIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
neMoHcTpauus Tabmun «Ilepuonnueckas cuctema xumuyeckux snemenTon . WM.
MemnpeneeBay, u3ydyeHne MOJENIEH KPHUCTAIMYECKUX PEMIETOK, HAOIIOJACHHUE |
OINMKMCAaHKE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUaA
BOJIOPOJa B MPUCYTCTBUU KATAIN3AaTOPA, ONPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C IOMOII[BI0 YHUBEPCATBLHOI0 MHANKATOPA, PEAKIIMU HOHHOT'O0 OOMEHA), IPOBEICHUE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkum».

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM UHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCHOJb30BAHUEM MOHSITHUS «MAcCOBas JOJIS
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilonoxxenme HemeramnoB B [lepuommueckont  cucreme
xumuyeckux siementoB JI. M. MeHneneeBa U 0OCOOCHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETANIOB (TaJIOT€HOB, CEphI, a30Ta,
dbochopa, yrimepoga MU KpeMHHS) W HMX  COCAMHEHHUHM  (OKCHIOB,
KHUCJIOPOJICOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJJIOB U X COCAUHEHUM.

Merannel. [lonoxenne mertamioB B [lepuoanyeckoil cucTeMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIOUYEK
aToMoB MeTtajuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CrjiaBbl METAJJIOB.
DIEKTPOXUMHUYECKUI PSAJ HAIPSKEHU METAJIOB.



XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, Kalui, KaJbIIUM,
MarHui, aJlOMUHUNA, HIUHK, XpOM, KEJIE30, ME/Ib) U UX COCTUHEHUM.

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

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MpPEBpalllCHUIN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIJiaBb», 00pa3lloB HEMETAIJIOB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA AIIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEI0YEeH, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérnble 3agaun.

PacuéTtpel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIIMU, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMum B 00€CrieYeHUU 3KOJIOTHYECKOW, SHEPreTUYECKOM M MUIIEBOU
0e30macHOCTH, Pa3BUTHH MEIUIHUHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUAJTIOB: BaXHEWIIHNE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUHOHHBIE MaTe€pualibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl s JEKTPOHUKH, HAHOMATEPHUANbl, OPraHUYECKHUE U MUHEpAIbHbIE
yaoOpeHus.

XUMHSIT U 3J0POBBE YEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja OE30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBON XUMHH
B OBCEIHEBHOM KHU3HU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce oCcylIecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK MW TOHITUH, SBISIOIIUXCS
CUCTEMHBIMM I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

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

@®u3nka: MaTepusi, SJHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, pPaJIHOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUM YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (DU3UYECKUE BEIIMYUHBI U €IUHUIBI X
U3MEPEHUS, CKOPOCTb.



buonorusi: knerka, opraHusM, OKocHcTeMma, Ouocdepa, MaKpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIIaeMble, TOIUIURBO,
peCypCHI.

TexHoMOrus: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJLTYPrys, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTE€pUANIOB, CEIbCKOXO3SIICTBEHHOE MPOU3BOACTBO, NHUIIEBAS
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUasOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS MIpOrpaMM CpeiHero o0Imero o0pa3oBaHus (JMYHOCTHBIM,
METanpeaMETHBIM M IpeaMeTHbIM). HayuHo-meToanueckoll OCHOBOM 1St
pa3paboOTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTpaMM CpPETHEro OOIIEero
00pa30BaHUs ABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

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

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUUECKUX TPaauIuil 0a30BOM HAYKH XUMHUH;

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

HaJIMYUE MPABOCO3HAHUSA HKOJIOTMUYECKOM KYJIbTYpPhl U CLIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XHUMHsSD» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJAEHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
O0yJaroIITIXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMeTa «XUMHUS»  OTpa)karoT
Cc()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aliy 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 NPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOI TBOPYECKOM A€ATEIbHOCTH MPHU CO3AAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATENbHBIX 33124, BBIMOJTHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIlIeUI0
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUS K TpOIECCYy TBOpPUECTBA B 00JacCTH TEOPHUH U IMPAKTUYECKOTO
MIPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, UYTO JOCTHKECHHS HAYKH €CTh pPE3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpECA U TI03HABATEIIBHBIX MOTUBOB B ITOJIyYEHHUH U ITOCIEAYIOIIEM AaHAIIN3E
nH(OPMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 IOBEACHMUS;

CIOCOOHOCTH OLICHUBATh CUTYalluH, CBA3AHHbIE C XUMUYECKUMU SBIICHUSMU,
Y NPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3J0pOBOro U 0Oe3omacHOro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DHM3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJIIoICHUsT TIpaBWJI 0€30MacHOr0 oOpalleHHuss C BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM NEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH TNPAaBWI HHJIWBHUAYAJIbHOTO M  KOJUIEKTHUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS MOCHEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOiaeHus
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM MW  JAPYIMX BHIAX
NEeATENbHOCTH;

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



HHTEpeca K MPAKTHYECKOMY M3Yy4YeHHUIO0 Mpodeccuii pa3aInyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

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

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUU, HUHTEPECOB H
noTpeOHOCTEM 0011IeCTBAa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

AKOJIOTHYECKH II€J€CO00Pa3HOr0 OTHOIIEHHUS K MPUPOAC, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3eMIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEb;

OCO3HAHUA HEOOXOJWMOCTH HCIOJb30BAHUSA JOCTWKEHUU XUMHUHU JJIs
pELICHUST BOMPOCOB PallMOHAIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMbIX JEHCTBUM U IPEAOTBPAIATh UX;

HaJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBIILICHUS, YKOJOTMYECKON KYIbTYPHI,
OTbITa NESATENbHOCTH AKOJIOTUYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MPaKkTHKE, CIIOCOOHOCTM H YMEHHS AaKTHBHO TIPOTHBOCTOSTH HIACOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

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

MOHUMAaHMUS CHelUUKA XUMHU KakK HayKd, OCO3HaHuUS €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MMO3HAHUU TPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPOoOJIeM COXpaHCHHS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  O0COOOM 3HAYMMOCTH XUMHUHU JJISI  COBPEMEHHOM
IUBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABICHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3pl MaTepuadbHOM KYJIbTYPBI, PEIICHUHW TJIOOAJIBHBIX IMPOOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUIEBON U
AKOJIOTUUECKON O€30MacHOCTH, B Pa3BUTHM MEIUILIMHBI, OOECIEUECHUH YCIOBUI
YCIEUIHOTO TPY/1a U HKOJOTUYECKU KOM(POPTHOM KUZHU KAXKOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MMO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJiyyaeMble 3HaHUS IS aHAIN3a U OOBSICHEHUSI SIBJICHUN OKPY KAIOIIEero Mupa u



MIPOUCXOMSIINX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIUXCSI JAHHBIX C LEIbI0 MOTYyUYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHMHUYECKUE 3HAHUS IS
pelIeHHs MPO0OJIeM B pealbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON NESITENbHOCTH;

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

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOM

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS yUE€OHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeHEro 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbIE 1 (OPMUPOBAHWS ~ MHUPOBO33PEHUS  OOYJAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TIOHSITHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAay4YHOH KapTUHBI MHUpAa U CHelu(UKy METOJO0B TMO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBICHHE,
MpoIece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHe);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (TO3HABATENIbHBIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
I'PaMOTHOCTH U COIIMATIbHON KOMITETEHIINH 00YYaroInXCs;
CHOCOOHOCTb oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE Y4YEOHbIE
JICUCTBHUS B II03HABATEILHON U COLUAIBHOM ITPAKTUKE.

MeranpenMeTHble pe3yabTaThl OTPa)XKarOT OBJAJAEHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMHU
NEUCTBUSIMHA.

Osianenue YHHBeEpPCAIbHBIMHA y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJoruvyeckKue aeMcTBUsI:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalM3UpoOBaThb  IMpoOliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENN JACSITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX
JNOCTUKEHHUSL, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTHU C ITIOCTABICHHBIMU LICISIMU;

UCIIOJIB30BATh IPU OCBOCHHUM 3HAHUM IPUEMBI JIOTUYECKOIO MBILLICHUS —
BBIJIEJATh XAPAKTEPHbIE NPU3HAKU TMOHATUN M YCTAHABJIMBATHh MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U
SIBJICHUH;

BBHIOMpAaTh OCHOBAaHUSA M KPUTEPUHU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIIUN;

YCTaHaBIMBAaTh [PUYUHHO-CIEACTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M IPOTUBOPEUHS. B pPacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUECHUS;

IIPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPE0OPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HAK (CUMBOJI) JIEMEHTA, XUMUYecKas (popMylia, ypaBHEHHE XUMUYECKON peakuu
— IpU pelIeHUU y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHII.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIUpOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ui (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMU CAMOCTOSITEILHOTO IJITAHUPOBAHUS M  IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0OM
npolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XHUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TMOUCKE U
orbope wuHPOpPMAIIMKU, HEOOXOAUMON JJis BBITIOJHEHUS Y4YeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYYHBIN A3BbIK B KAYECTBE CPEJICTBA IPU padOTE C XUMHUYECKOU
uHbopMaluel: MPUMEHITh MEXIIpeAMeTHble ((pu3uueckrue M MaTeMaTUYeCKue)
3HaKHU U CUMBOJIBI, (pOpMyIIbl, aOOpEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJIATHOCTH.

OBgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TeMbI B X0Ji€ AMAJIora W/ Uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a]a4H;

BBICTyNIaTh C TpPE3EHTAalMeil pe3yJbTaTOB IO3HABATEIBHOM JAESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, pealM3aluy y4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I1O3HABATENIbHYIO
JEeATENbHOCTh, ONpenessis €€ Uenu M 3aJadd, KOHTPOJUPOBAaTh M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBAaTh MPEIaraéMbplii  alrOpUTM JAEWCTBUH TIpHU
BBINIOJIHEHUH YYEOHBIX M UCCIEeNOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemeHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHalIn3a u
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenMeTHbIE  pe3ysbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuMHs
OTPAXKAIOT:

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



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

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATaOIIE TOHATHA (XMMHYECKH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas MU COKpaliéHHas), MOJb, MOJSIpHas
Macca, MOJISIpHbINA OOBEM, YIIIEPOIHBIN CKeNeT, PyHKUMOHANIbHAS IPYIINa, paguKall,
U30MEpUsl, ©30MEPBI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPOA U
a30TCOAEPKAIINE COCAUHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSA); TEOPUHM M 3aKOHBI (TEOpPHUS CTPOCHUS
opranuueckux BeniectB A. M. ByTtnepoBa, 3aK0H COXpaHEHHsS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMS,
JeXanme B OCHOBE MOHMMAaHWA NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOTMUECKHE CBEJEHUS O CBOICTBaxX, COCTaBe, MOIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH JESTEIBHOCTU YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEPHbIE MPU3HAKUA TOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATUS MPHU
OMHMCAHUH COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEMHEHMI;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIs
COCTaBJICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
bopMya OpraHMYEeCKMX BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIui,
M3rOTaBIMBATh MOJENIM MOJEKYJ OPraHMYECKUX BEIIECTB I WIUTFOCTPALMU UX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHIO K ONpPEAeIEHHOMY
KJIacCy/Tpynne CcoeAuHEeHUu (yriaeBOAOpOMAbl, KHUCIOPOJA M a30TCOAEpIKaIIUe
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAWHEHMS), [aBaTb KM Ha3BaHUSA 110
cuctematuueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAILHBIC
Ha3BaHUS OT/AEJbHBIX OPraHMYECKUX BEIIECTB (PTWJIEH, MPOMWJIEH, alETUIIEH,
ATWICHIJINKOJb, TJIMLEPUH, (eHOoJ, (GOpMalIbIErua, alueTaldbJeru, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs KUCJI0Ta, CTEAPUHOBAs KHCIIOTA, [JI0K03a,
bpykTO3a, Kpaxmal, IIeJUTI0103a, TIUIUH);

cOpMHUPOBAHHOCTh YMEHHMs OIpPEACNATh BHAbBl XHMHYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIE U KPATHBIE);

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



c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (U3HMUECKHE
U XMUMHYECKHE CBOMCTBA THUNUYHBIX TMIPEJICTABUTENCH pPa3IMYHBIX KJIACcCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, STUJICH, TPONWICH, alleTUIIeH, OyTaaueH-1,3,
MeTuiOyTaaueH- 1,3, 6eH3051, METaHO, 3TAHOJ, TUIEHTJIUKOJIb, TTUIEPUH, (DEHOI,
aleTaNbJIeTU, MypaBbiHAsl U YKCYCHAsl KUCIIOTBI, TIIFOK03a, Kpaxmall, 1eJUT003a,
AMUHOYKCYCHAasl KHCIJIOTa), WILTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMHU COOTBETCTBYIOIIUX XWMHUYECKHX PEaKIUH ¢ HCIOJb30BaHUEM
CTPYKTYPHBIX (POpMYJI;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
CBIpbs (HE(Th, IPUPOIHBIN T'a3, YroJib), CIIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOYKTOB TIEpepadOTKH;

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

c(hOpMUPOBAHHOCTh YMEHHUI BJIAJETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU TPU U3YUCHUU BEIIECTB U
XUMHUYECKHUX SBJICHUN (HaOII0/IeHne, U3MEPEHHE, HIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJI30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS PEIICHHA B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlMsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0O/IaTh MPaBUIIa MOJIb30BAHUS XUMHUYECKOM
MOCy/I0M U JTa0OpaTOpHBIM OOOpYJOBaHHMEM, a TaKXKe IpaBuUiia OOpaIlCHHUS C
BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHMI TUIAaHUPOBAaTh U BBHINOJHATh XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIIEHUsT OPTaHUYECKUX BEIISCTB MIPU HATPEBAHUH, TIOJTYICHHE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKITMN OPTaHUYECKHUX BEIIECTB,
JeHaTypanus O0eIKOB MPU HArPEBAHUH, IIBETHBIC PEaKIUU OEIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpallleHWd C BelIeCTBaMH U
7a00paToOpHbIM  000pYyJOBaHUEM, TMPEJACTABIATh PE3yJbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (opMe 3alliCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA |
(GbopMyIMpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKA aHAIU3UPOBATH XUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uH(popmanuu, HTEpHET N Apyrux);

chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, OCO3HABATh



OMACHOCTh BO3JCHCTBUSA Ha JKUBBIE OpPraHW3Mbl ONPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMmbIch Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEJAOTBPAIICHUST WX BPEIHOTO BO3JACHCTBUS Ha OpraHU3M
YEJI0OBEKa,;

JUISL OOYYaroIUXCsl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHHUS BEIECTB H
XUMHYECKHUX SIBJICHUI;

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

bopmyi.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

chOpMHUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBCHHO-HAYYHON KapPTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUWA TPUPOBI,
B (OPMUPOBAHUU MBINUICHUS U KyJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHATIHHOU
IPaMOTHOCTH, HEOOXOUMOM NIJIsi PEIICHHs TMPAKTUYECKUX 3a7a4 U IKOJIOTUUECKH
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHOM CpeIe;

BJIJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH 3JIEMEHT, aTOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTD, CTENEHh OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAsS, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas penieTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PaCTBOpP, ODIJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJEKTPOJIUTUYECKAST JUCCOLUMALMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkuu, XUMHUYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKON Aucconumanuu, nepuoanyeckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHsS] MAaCChl BEUIECTB, 3aKOH COXPAaHCHHS W IPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH M
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, TOJYYCHUH U 0€30MaCHOM HCIIOIh30BAaHUH BAKHEUIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHUU BBISBISATH XapaKTepHbIE MPU3HAKUA TOHSTHH,
YCTAHABIIUBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS MPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMyJ  BEIIECTB M  YPAaBHEHMM XHMHUYECKMX  peaKIui,



cucrtemarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPTraHWYECKUX BEIHIECTB (yrapHbId Ta3, YIVIEKUCHBIA Ta3, aMMHUaK, TamiéHas
W3BECTh, HETAIIEHAsI U3BECTh, MUThEBAs COMQ, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIEATh BaJIGHTHOCTb U CTETIEHb OKUCJICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BUJl XUMHUYECKOMN
CBsI3M (KOBaJeHTHAasi, MOHHAs, METAIUTMYECKast, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTALIMYECKOW PEelETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJJTMYECKAs), XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPTaHHMUYECKUX
COCJIMHEHU;

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

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

chOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, uCMnoiab3ysi MOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKHE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB UM UX COEJAUHEHUU IO Mepuoaam M
rpynmnam [lepuoandeckoi cucTemMbl XuMUYECKUX 351eMeHToB JI. 1. Menneneesa;

chOpMUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3IMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXK]y HEOPraHUYECKHUMU
BEILIECTBAMH C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(UIIMPOBATH XMUMHUYECKHE PEAKIIUU T10
pa3IUYHBIM TpPU3HAKaM (YUCIYy UM COCTaBY pPEArupyrolUX BEIIECTB, TEIIOBOMY
s exTy peaknuu, U3MEHCHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peakiuy, y4acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISTh YpPaBHEHUS pPEaKIUi pa3IuyHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKMii HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIA;

chOpMHUPOBAHHOCTh yYMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPacClO3HABAaTh
OMBITHBIM MTyTEM HOHOB, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;



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

c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMN
peaKuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMELIECHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerictus (npunuui Jle [llaTennbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XWMHUYECKHUE TIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIOTHI, aMMHUaka, a
Takke CPOPMUPOBAHHOCTHh MPEICTABICHUNA 00 OOIMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUUCICHUS C HUCIOIB30BAHUEM
MOHSATHS «MaCCOBAasl I0JISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHH Ta30B IpU
XUMHYECKHUX pEeaKlusiX, Macchl BeUIecTBa WM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B PEAKIIHU
BEIECTB, TEIJIOBOTO 3¢ (deKTa peakliu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, MPEBPALICHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATH MPaBUiIa MOJIb30BAHUS XUMHUECKON
MOCyJIO ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TO BBHITOJTHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHHM IJIAHUPOBaTh M BBINOJHATH XUMHUYECKHIl
HKCIIEPUMEHT (pa3JioKeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
OTpe/eTICHNEe CpEeAbl PAcCTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHAMKATOPa, BIUSHUE Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTMOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/ad 0
TemaMm «Metamibe»y U «HemeTamne») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 00OpYAOBAHHUEM,
OPEJCTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX PEaKINil U POpMyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yIbTaToB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMIOJaTh  IpaBUjia  AKOJOTHYECKHU
L€JeCO00pa3HOro TMOBEAEHUS B OBITY WU TPYIJOBOM JEATENBHOCTH B UEIIX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpelbl, OCO3HABATh
OIMACHOCThH BO3JCHCTBUS HA KUBBIE OPTAHU3MBI OTIPE/ICIEHHBIX BEIIECTB, TOHUMAS



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

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB M
XUMHYECKUX SBJICHUI;

JUISL CIENbIX M ClHa0OBUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. bpaitns qis 3anmucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYecKON XUMHUHU
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETMHEHUH A. 3 0 0
M. byrtneposa
Hroro no paszneny 3
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJIKAHBI 2 0 0
9 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 6 0 1
aJIKa/INeHbl, aJTKUHBI
23 ApoMaTndecKkue yrieBoaoposl 2 0 0
24 [TpupoHBIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0
uX nepepadoTKa
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxaiue oprannyeckue coeIuHeHus
3.1 Crnuptsl. denon 3 0 0
39 Anbnerunasl. KapOoHOBBIE KMCIIOTHI. 7 0 1
Crnoxuble 3¢upbl
3.3 VYrineBoanl 3 2 0




Hroro no pazgeny 13
Pasznea 4. A3oTcoaepxaiiue OpraHnyeckue coeIuHeHus

4.1 AmuHBI. AMUHOKHUCTOTBI. beaku 3
Hroro no paszneny 3
Pa3pnen S. BeICOKOMOJIEKY/ISIPHBIE COCAUHEHHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHnoBaHMe pa3/iesioB U TeM uudposbie
Ne i/m P Kontpoabnsie | IlpakTnyeckue (g )
MPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI XMMHUH
Crtpoenue atoMoB. [lepuonnuecknii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUAX 3 0 0
snemeHToB /I. 1. Menaeneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEILIECTB
1.3 XHAMHUYECKHUE pEAKLUU 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannueckass XuMus
2.1 Meraisl 6 0 1
2.2 Hewmeranisl 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX ) 0 0
BEIIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUs U )KU3Hb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3y4YeHUsS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| IIpenmer opranuyeckoil xumuu, eé 1 0 0 03.09.202
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 6
Teopus CTpf)CHI/ISI OpFaHI/I‘{eCKI/IX" 10.09.202
2 coenuHenuit A. M. Bytneposa, e€ 1 0 0 p
OCHOBHBIE I10JIOKEHHUS
ITpencraBnenue o kiaaccupuKauu
3 opraHnyeckux Beuects. Homenkiarypa 1 0 0 17.09.202
(cucTemaruyeckasl) 1 TpUBHAJIbHbIE 6
Ha3BaHUs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, | 0 0 24.09.202
TOMOJIOTUYECKUH Psif 6
5 MertaH u 3TaH — npocTennme | 0 0 01.10.202
MIPEICTABUTENH AJIKAHOB 6
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 608' 10202
7 DTUJIEH U NPOINUJIEH — IPOCTEUIIne 1 0 0 15.10.202
MPEICTABUTENH AJIKEHOB 6
2 [TpakTuueckas padora Ne 1. «Ilomyuenue 1 0 1 22.10.202
ATUJIEHA U U3YyYEHHUE €TO CBOMCTB 6
9 Ankanuensl. byranuen-1,3 u 1 0 0 05.11.202
meTunoyraauen-1,3. Tlonydenne 6




CHUHTETHYECKOTO KayuyKa U pe3HHbI

AJIKMHBL; COCTaB U OCOOEHHOCTH

10 CTPOEHUSA, TOMOJIOTUYECKUH PSI. 12.11.202
AneTusieH — MpoCTeUInii 6
IIPEJICTaBUTENb aJIKUHOB

1 Beluncnenus o ypaBHEHUIO 19.11.202
XUMHUYECKOHN peakluu 6

12 Apenbl: 6eH301 U TOyoll. TOKCHYHOCTh 26.11.202
apeHoB 6

13 ['eneTnueckas CBsi3b YrieBOIOPOJIOB, 03.12.202
MIPUHAJISKAIINX K PA3IMYHBIM KJlaccaM 6
[IpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: 10.12.202

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC 6
ra3bl, HeQTh ¥ IPOAYKTHI €€ mepepaboTKu
HpHpOI[HI:Ive HCTOYHUKHU YTJIEBOJOPO/IOB: 17.12.202

15 IIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 6
ras3pl, He()Th U MPOIYKTHI €€ epepaboTKu

16 KonrtponsHas padorta no pazaery 24.12.202
«YTI1€BOAOPOIBI» 6

17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: 14.01.202
METaHoJ U 3TaHoi. BogopoaHas cBs3b 7

13 MHOroaToMHbIE CITIUPTHI: ATUIICHTJIMKOJIb 21.01.202
Y TJIMLEPUH 7
@deHoI: CTpOeHUE MOJIEKYJIbI, ) 72.01.202

19 (U3HYECKHEe U XUMHUYECKHUE CBONCTBA, 7
MpPUMEHEHUE

20 Anpaeruapl: GopManbaeTu u 04.02.202
aneTajabaerun. AleToH 7




OIHOOCHOBHBIE TIPEICTBHBIC

11.02.202

21 KapOOHOBBIEC KMCJIOTHI: MypaBbHHAS 1 7
YKCYyCHast

” [TpaxTnueckas padbora Ne 2. «CBoiicTBa 18.02.202
pacTBOpa YKCYCHOM KHUCIIOTBI» 7
CreapuHoOBasi U OJIEMHOBAsI KUCIOTHI, KaK 25.02.202

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX 7
KHUCIIOT

24 MBpbl1a Kak COJTM BBICIINX KapOOHOBBIX 04.03.202
KHCJIOT, UX MOIOIIEE JSHCTBHUE 7
CnoxHble 3¢Upbl KaK POU3BOAHbIE 11.03.202

25 KapOOHOBBIX KUCIOT. [ uaponus 7
CJIOXKHBIX 3(hUpoB

%6 Kupsbl: ruaposn3, IpUMEHEHHE, 18.03.202
Ouosioruueckas poJib )KUpOB 7
aneBounLI: COCTaB, KiaccuduKaIusi. 01.04.202

27 Baxwueriume npencraBuTeNu: ritoKo3a, 7
bpykTo3a, caxaposa

73 Kpaxman u nemoo3a Kak IpupoaHbIe 08.04.202
ITOJINMEPBI 7
KonrponsHas padorta no pazaeiy

29 «Kucnopoaconepxaiine opraHuuecKue 15.04.202
coenuHeHus»/ Beepoccuiickas 7
npoBepouHas pabota
OOm1as xapakTepucTHKa

30 a30TCOoAEpKALUX OPraHUYECKUX 22.04.202
coenuHenuit / Beepoccuiickas 7

poBepoyHas pabora




31 AMUHBI: METUIIAMUH 1 aHUJIUH

29.04.202
7

AMHHOKHUCITOTBI KaK aM(pOTEpPHBIE
OPraHUYEeCKHE COCTMHEHUS, NX

32 OuoIornuecKoe 3HaueHue. [lenTupl. 1 706'05'202
benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

1 OcHOBHBIE OHATHS XUMHH 1 13.05.202
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN 7
OCHOBHBIE METO/IbI CUHTE3A ) 20.05.202

34 BBICOKOMOJIEKYJISIPHBIX COCIMHECHUM. 1 7
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O 14

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoabneie | - IpaxTuieckue ﬂayqeﬂnﬁ :)lﬁl?aI;OBaTenbﬂble
padoThI padoThI pecypesI
| XUMUYCCKUH DJIEMEHT. ATOM. | 0 0 04.09.202
DJeKTpoHHAs KOHPUTYpalrs aTOMOB 6
[Tepuoanueckuii 3akoH u [lepruoanueckas
) CHCTeMa XUMHYECKHX 3aeMeHToB /. H. 1 0 0 11.09.202
MeneneeBa, X CBsI3b C COBPEMEHHOM 6
TEOpHEl CTPOEHUsI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
XHMHYECKHX DJICMEHTOB U UX COCIMHCHHUI
3 II0 TpyIIam u rnepuojam. 3HaueHHe 1 0 0 18.09.202
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI 6
XUMHU4YECKUX 3neMeHToB /.M. Menneneera
B Pa3BUTUU HAyKHU
CrtpoeHue BelecTBa. XMMHYECKasl CBA3b, 75.09.202
4 e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 6 o
KOBAJICHTHOM CBsi3U. BojopoiHast CBs3b
BaneHnTHOCTB. DJIEKTPOOTPULIATETBHOCTD.
5 Crenenb okuciieHus. Bemecrsa | 0 0 02.10.202
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO 6
CTpPOCHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX. 09.10.202
6 HcTrHHBIE U KOJUTOUAHBIE PACTBOPHI. 1 0 0 6 ’

MaccoBas 107151 BelIeCTBa B pacTBOpe




Knaccudukanus u HoMeHKIaTypa

7 HEOPraHWYECKUX COCTMHEHUN. 16.10.202
['eneTnueckas CBSI3b HEOPraHUYECKUX 6
BEIIECTB, Pa3JIMYHbIX KJIACCOB
Knaccudukanmst XuMuaeckux peakiuii B
HEOPTraHUYECKOW U OPTaHUIECKON XHUMUH. 73.10.202

8 3aKOH COXpaHEHHMS MacChl BEIIECTB; 3aKOH 6
COXPAHEHHUS U MPEBpAIICHUS SHEPTUU PU
XUMHUYECKHUX PeaKIMsIX

9 Cxopocts peakiuu. O0paTuMble peakiiuu. 06.11.202
XUMUYECKOE paBHOBECHE 6
IIpakTnueckas padora Ne 1. «BnusHue 13.11.202

10 pa3nuYHBIX (AKTOPOB HA CKOPOCTH 6 o
XUMHUYECKON PEAKIIUN»

DNEeKTpOIUTUYECKAs TUCCOLUALINS.
[TonsiTre o BogopoaHOM mokasarene (pH) 20.11.202

11 pactBopa. Peakuuu noHHOTO OOMEHA. 6 o
I'mpponus opraHU4ecKux U
HEOPTraHUYECKHUX BEIECTB
OKHCANTENHFHO-BOCCTAHOBUTEIHLHBIC 27 11.202

12 peakuuu. [TonsTre 06 IEKTPOIU3E 6 o
pacIuiaBoB U pacTBOPOB COJIEH

13 KoHnTtponbHas paboTa mo pasaeny 04.12.202
«Teopernyeckue OCHOBBI XUMHM» 6
MerTaibl, UX MOJIOKEHKE B

14 [Tepuonuueckoit cucreMe XMMUYECKUX 11.12.202
snemenToB /. 1. Menneneesa u 6

0COOEHHOCTH CTpoeHus: aToMoB. O0mue




(hM3HYEeCKrEe CBONCTBA METAJLIOB

15 CrutaBbl METaLIOB. DJIEKTPOXUMUIECKUN 18.12.202
PSA HalpsHKEHUH METalIoB 6
XUMUYECKHE CBOMCTBA BAXKHEHIITNX 75.12.200

16 METAJJIOB (HATPHA, KaJuii, KaJbIUH, 6 o
MarHui, aIIOMUHUIN) U UX COCTMHEHUM

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX 15.01.202
COEMHEHU I 7

13 XUMUUecKre CBOMCTBA IIUHKA, KeJie3a U NX 22.01.202
COETUHEHUH 7
[IpakTuueckas pabora Ne 2. "Pemienue 9.01.202

19 OKCIIEPUMEHTAIILHBIX 337124 [10 TEME . o
«Metamabs"

HewmeTannel, ux monoxxeHue B

20 [leproanueckoit cucreMe XMMHYECKHUX 05.02.202
anemenToB 1. Y. MenaeneeBa u 7
0COOEHHOCTH CTPOEHHUS aTOMOB
®uU3UYECKUE CBONCTBA HEMETAJIJIOB. 12.02.202

21 AJUTOTpOTIHS HEMETAILIOB (Ha TIPUMEpPE - A
KHCII0poJ1a, cephl, hocdopa u yrieposa)

” XHWMHUYECKUE CBOWCTBA IAJIOTEHOB, CEPBI U 19.02.202
HUX COCMHECHUN 7

” XuMuYecKue cBoKCTBa a30Ta, hocdopa u 26.02.202
WX COCMHCHUHN 7

24 XHWMUYECKUE CBOMCTBA yTiiepoaa, KpEMHHUS 05.03.202
U UX COCIUHEHUN 7

75 [IpuMeHeHne Ba)XKHEUIINX HEMETAIIOB U 12.03.202
UX COeINHEHHH 7




O06001IeHrEe ¥ cucTeMaTH3alus 3HaH! 110

26 teme «Hemeramnbs». Beruncnenus no 19.03.202
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U 7
TEPMOXHUMHUYECKHE PACUETHI
[IpakTrueckas padota Ne 3. «Pemenue 02.04.202

27 JKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME 7 T
"Hemeranns"»

)3 KonrponsHas padora mo remMmam 09.04.202
«Metamnspy u «HemeTamibny 7
Heopranunueckue u oprannueckue 16.04.200

29 kucioTel. Heoprannueckue u 7 o
OpraHu4ecKre OCHOBaHUS
AmdoTepHbIe HeopraHHYeCKHe u

30 OpraHvyeckue coenuHenus. ['enernueckas 23.04.202
CBSA3b HEOPTraHUYECKUX U OPTraHUYECKUX 7
BEILIECTB
Ponb xumuu B obecrieyeHUH

31 SKOJIOTMYECKOU, SJHEPreTUYECKON 1 30.04.202
MUIIEBON O€30MaCHOCTH, Pa3BUTUU 7
MEIULIUHBI
[IpencrasiaeHus: 00 0OMIUX HAYYHBIX 07.05.202

32 MIPUHIIUIIAX POMBIIIEHHOTO MOJTY4YEeHUS 7 T
BaYKHEHIIINX BEIIECTB

14.05.202

33 YenoBek B MUpPE BELIECTB U MaTEPHUAJIOB 7

21.05.202
34 XHUMHA U 300pOBbE YEIOBEKA

7




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
MPOBEPSIEMOT0
pe3yiabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeiHero 001ero 00pa3zoBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpPOBAaHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH
CCTGCTBCHHOHay‘{HOI;'I KapTUHbBl MHpPQA, POJM XUMHHU B IMMO3HAHWUU
SBIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pelleHrs TPAKTUYECKUX 3a/ad W SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOMN Cpejie

1.2

BianeHne cucTteMod XMMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIue HIOHSTHS (Monekyna, BAJICHTHOCTD,
ANEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCJIEHMS, XMMHUECKas CBSI3b,
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA OO0BEM, YIJIEepOJHBIH CKeJeT,
(GyHKIMOHANbHA ~ TpyMNIa, pajukan, HU30MEpHs, H30MEpBI,
TOMOJIOTMYECKUN PpsAJl, TOMOJOTH, YTJIEBOAOPOABI, KHUCIOPOA- U
a30TcoJIeprKalllie COeAMHEHMsI, OMOJIOrNYEeCKH aKTHUBHBIE BEIIEeCTBa
(yryieBozpl, XKUpbI, OEJIKM), MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHHUsS); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI OopraHudeckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHMYECKUI SI3bIK XUMHH, (DaKTOIOrHUYECKHE
CBEICHUSI O CBOICTBax, cOCTaBe, HOJIYYEHUH U O€30IaCHOM
UCIOJIb30BAaHUN BAKHEHIIMX HEOPraHUYECKHMX M OpPraHMYECKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJI0BCKA

1.3

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

MPEBPALLIEHUN OPTraHUYECKUX COCTUHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSl COCTaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamEéHHor) (opMyn OpraHMYECKUX BEIIECTB W YpPaBHEHHM
XUMUYECKUX  pPEaKUWi,  W3rOTaBIMBAaTh  MOJEIH  MOJEKYJ
OpPraHMYeCKUX BEUIECTB JUISl WJUTIOCTPALMM HMX XHUMHUYECKOTO U

IPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

ChopMupoBaHHOCT, yYMEHMH YCTaHABIMBATh MPHUHAJIEKHOCTD
M3YUYEHHBIX OPraHUYECKHX BEIIECTB MO HUX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpynmne) coeAuHeHUi (yTiaeBOIOpPOBbI,
KHCIIOPOJI U a30TCOAEpIKalllue COEIUHEHUS, BHICOKOMOJIEKYJISIPHbBIE
COCIUHEHMs), JaBaTh WM Ha3BaHHA IO CHCTEMaTUYECKOU

nomenknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHS OMIPEIEISITh BUIBI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OAUHAPHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTE yYMEHHUSI NPUMEHATH: TOJOXKEHHUS TEOPHH
CTpOEHUS opraHndeckux BemiectB A.M. bytiepoa 1i1st 00bsICHEHUS
3aBHCHMOCTH CBOMCTB BEIECTB OT HUX COCTaBa M CTPOCHHUS; 3aKOH

COXPaHCHUA MACChl BCIICCTB

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

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

2.1

ChopmupoBaHHOCT, YMEHHI NPUBOAWTH TPUBUAIHHBIC HA3BAHUS
OTJICIBHBIX OPTaHMYECKHUX BEINECTB (ITHJICH, TPOIWICH, alleTHUJICH,
STHJICHTIIUKOJb, TIUIEPUH, (eHOd, (HopMaabIeTHa, aleTalbIeTu]I,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHUCIIOTa, OJICMHOBas KHUCIIOTA,
CTCapuHOBAs KHUCJIOTa, TIIFOKO3a, (PpPyKTO3a, KpaxMmal, IeJUTI0J03a,

TJTUITUH)

2.2

CdopMHUpPOBAaHHOCT YMEHHH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(dbu3nyYecKne W XUMHUYECKHE CBOWCTBA THUIUYHBIX IPEJICTABUTEICH
Pa3IMYHBIX KJIaCCOB OPraHWYECKUX BEIIECTB (METaH, 9TaH, STHJICH,
MPOMHUIICH, areTwieH, OyrtaaueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ATAHOJ, STUJIICHIJINKOIb, TIMLIEPHH, (PEHO, alleTalbIeTu],
MypaBbHHAs M YKCyCHasl KHCIIOTBI, IJIF0OKO3a, Kpaxmall, LeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

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

XUMHUYECKUX PEaKIUN ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX POpPMYIT

24

ChopmupoBaHHOCTE ~ YMEHHUS  XapaKTepU30BaTh  HMCTOYHUKH
YTIEBOJIOPOAHOTO CBIPhS (HEPTH, MPUPOAHBIN Ta3, YTroyb), CIOCOObI
WX TepepadOTKH W  MPAKTUISCKOE TPUMEHEHHE IPOJTYKTOB

nepepadoTKu

XUMHUA U )KU3Hb. PacuéTrl

3.1

CchopMupoBaHHOCTh YMEHHH BIAJETh CHUCTEMOH 3HaHUH 00




OCHOBHBIX METOJAaX HAy4YHOIO MO3HAHUSA, HUCIOIB3YEMBIX B XUMHHU
IpU M3YYEHUH BEIIECTB M XMMHUYECKHMX SIBJICHUN (HaOmoleHHe,
U3MEpEeHue,  SKCIEPUMEHT,  MOJEIMPOBAHUE),  UCIHOJIb30BAThH
CUCTEMHBIE XWMHYECKHE 3HaHUA JUI1 IPUHATUS pELICHUHA B
KOHKPETHBIX XU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C BELICCTBAMU U

X IPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, YMEHUN COONIONATh TIPaBHUIIA IIOJTH30BAHHUS
XUMHUYECKON MOCyIoN U JabopaTopHBIM 00OpYAOBAHHUEM, a TaKKe
rpaBujia 0OpalleHust ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIIIOJJHCHHUIO Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh ~ YMEHMH  IJJAHUPOBAaTh U BBINOJIHATH
XUMHUYECKUHA DKCIEPUMEHT (TpEeBpallleHus OPraHUYECKUX BEILECTB
IIPY HArpeBaHWM, IOJyYEHUE JTWIEHA M H3y4YEHHE €r0 CBOMCTB,
Kau4eCTBCHHBIC PEAKLUUU OPraHWYECKUX BEIIECTB, JCHATYpauus
0€JIKOB NP HarpeBaHUM, LIBETHbIE 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 (HOpMyTupoOBaTh BHIBOABI HA OCHOBE

ITUX PE3YyJIbTATOB

3.4

ChopMmupoBaHHOCTE ~ YMEHMM  NPOBOAWUTH  BBIYMCIEHHUS IO
XMMHUYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO
BEIIECTBA WJIM NPOAYKTa pEaKlUU MO HM3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOI'O U3 UCXOAHBIX BCUICCTB UM IPOJAYKTOB peaKLII/II/I)

3.5

CchopMupoBaHHOCTb ~ YMEHHI KPUTHYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOJIYyYaeMyl0 U3 pa3HbIX HUCTOYHUKOB

(cpencTBa MaccoBoit nuapopmayu, cetb IHTEpHET U IpyTHe)

3.6

ChopmupoBaHHOCT, YMEHHUH COOMIOJaTh MpaBUJIa 3KOJOTUYECKH
1enecoo0pa3Horo MoBeAeHHsI B ObITY M TPYIOBOM JESATEIBHOCTH B
LEJISIX COXPAHEHHsI CBOErO 3JI0POBbS M OKpYXKAIOIIEH MPUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTb BO3JICHCTBUS HA YKUBbIE OpraHU3MBI
OHpeI[CJIéHHLIX OpTraHUYCCKUX BCHICCTB, IOHNMAS CMBICJI ITOKA3aTCIIA
I[IJIK (mpenmenpHO AOMYCTUMOM KOHIIGHTpAIlMW), TOSICHATH Ha
pUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M YCJI0OBCKa

11 KIIACC




Kon

npoBepsieMor
0 pe3yJbTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeiHero 001ero oopa3oBaHust

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

Bnanenue cucremMoil XMMHYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATHA  (XUMHYECKUWA  DJIEMEHT, aToM,
DIIEKTpOHHast 00ollouka aroma, s-, p-, d-DIEKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIHHOCTD,
CTCIICHb OKHUCJICHUSA, XUMHYCCKasaA CBA3b, MOJIb, MOJIApHAsA Macca,
MOJISIPHBI 00BEM, KpHUCTAIIMYECKas] PEIIETKA, THIBl XUMHUYECKUX
peakuui (OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIE, JK30- u
SHJIOTEPMHUUYECKUE, PEAKIIH HOHHOTO 00MEHA), PACTBOP, SJCKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAS JTUCCOIMAIINS, OKHUCIIUTEb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM pEaKIHH, XUMHYECKOe
paBHOBECHE); TEOPHUM M 3aKOHBI (TEOPHS DIEKTPOIUTHUECKOM
nuccoumanuu, Ilepmonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMHUH,
(aKkTOJIOTMUECKUe CBEJCHUS O CBOMCTBaX, COCTaBe, IOJyYCHUU U
0e30MacHOM HCTIOJIb30BAaHUH BOKHEHIIINX HEOPTaHUIECKHUX BEIIECTB B

OBITY M IPAKTHUYECKON AEATEIbHOCTH YeJI0BEKa

1.2

ChopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC NMPU3HAKA M
B3aUMOCBS3b H3YYEHHBIX IOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUS TIPU ONMCAHWU CTPOCHUS W CBOWCTB HEOPTraHWYECKHUX
BEILECTB U MX IIPEBPALICHUM; BBIABIATH B3aUMOCBA3b XUMUYECKUX
3HAaHUU c MOHATUAMHU u [IPEACTABICHUAMU APYTUX

CCTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

Brnanenue OCHOBHBIMM METOAAMU HAayYHOTO IO3HAaHUS BELIECTB U
XUMHUUYECKHUX SIBJICHUHM (HAOMIOJeHHe, H3MEpEHHue, SKCIIEPUMEHT,

MO,Z[GJII/IpOBaHI/Ie)

1.4

CdopMupoBaHHOCTh YMEHHMN OMNPEIENATh BaJCHTHOCTh M CTEINEHb
OKHCJICHUSI XUMHMUYECKHX DJJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOTO
CcOoCcTaBa, BHJ XHUMHUYECKOM CBsI3M  (KOBaJIGHTHas, HWOHHAafi,
MeTaJUTMIecKasi, BOJIOPOIHAS) B COCTUHEHHSIX, TUTT KPUCTAIUTMYECKON
pemEéTKH KOHKPETHOTO BEIeCTBa (aTOMHAsI, MOJIEKYJISIpHAs, MOHHAs,

MeTaJuTHIecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA OTIPEACTIATH XapaKTep Cpelibl B BOJHBIX

pacTBOpax HEOPraHNYCCKUX COCIMHEHUH




1.6

ChopMUpOBaHHOCTh  yMEHHUS  KJIACCU(PUIMPOBATh XHUMHUYECKHE
peaxkuy 1Mo pa3InYHbIM IPU3HAKAM (YUCITY M COCTaBYy pearupyromumx
BEIIECTB, TemIoBoMy d(h(deKkTy peakuuu, HW3MEHEHHIO CTeleHen
OKHUCJIGHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  PEAKIHUH,  y4aCTHUIO

KaTajau3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTaBISATH YPaBHECHUSI PEAKIUN
pa3IMYHBIX THUIIOB, IOJIHBIE U COKpAUIEHHBIE YPAaBHEHMs pPEAKLUN
MOHHOTO OOMEHAa, YYHTBIBas YCJIOBHSA, MPU KOTOPBIX 3THU pPEaKlUu

UIyT A0 KOHUA

1.8

ChopmMupoBaHHOCTB YMEHUU POBOJIUTH peaxiuu,
HOJTBEPXKIAIOIINE Ka4yeCTBEHHBIN COCTaB pa3InYHbIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IyTEM HOHBI,

MNPUCYTCTBYIOIIUEC B BOAHBIX PACTBOpPAX HCOPIraHNICCKUX BCIICCTB

1.9

ChopMHUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX peaxkuui IIOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaaHca 3TUX pPeaKIuit

1.10

ChopMUpOBaHHOCTE YMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOHN peaklivy OT Pa3IMYHbIX (aKTOPOB

1.11

ChopMHUpPOBAaHHOCTF YMEHHH OOBSICHATH XapaKTep CMEHICHUS
XUMHUYECKOT'O PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3ACHCTBUS

(mpunnmn Jle [arense)

O6H_Ia}1 1 HCOPraHUYCCKasA XUMHA

2.1

ChopMHUpPOBAaHHOCT, YMEHUN pacKpbIBaTh cMbICH [lepuoanyeckoro
3aKO0Ha J.. MenneneeBa "u JIEMOHCTPHUPOBATH ero
CHUCTEMAaTHU3UPYIOIIYI0, OOBSICHUTEIBHYI0O W  IMPOTHOCTHYECKYIO

byHKITUN

2.2

ChopMHpOBAaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOCHHME aTOMOB XHMHYECKHX DOJIEMEHTOB |4  mepuoaoB
Ileppuoauueckot  cuUCTeMBl  XUMHYECKMX  diemeHTtoB [ .M.
MenpeneeBa, UCIONB3YS MIOHATHS «S-, p-, d-DJIIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKUEe YPOBHW», OOBSACHATh 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHMYECKHUX AJIEMEHTOB U UX COCIUHEHUH IO MepHojiaM U
rpynnaM lleprnoaudyeckoi cucTeMbl XUMUYECKHUX 3ieMeHTOB J[.H.

MenneneeBa

2.3

ChopMHUpPOBAaHHOCTh, YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHYECKHE CBOUCTBaA HCOPTaHUYCCKUX  BCHICCTB  PA3JIMYHBIX

KJIACCOB, IOATBCPIKIAATH CYIICCTBOBAHUC TeHETUYECKOM CBA3U MCKIY




HEOPraHMYECKMMHU  BEIIeCTBAMH C  IIOMOMIbIO  YpaBHEHMI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKL[I/Iﬁ
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CdopMupoBaHHOCTh YMEHHH yCTaHABIMBATh IPUHAJUICKHOCTD
HEOPraHMYECKUX BEIIECTB M0 MX COCTaBY K ONpEAEeTIEHHOMY KJaccy
(Tpyrmme) coequHeHuH (MMPOCThIe BEIIeCTBa — METAJIBI M HEMETAJUIbI,

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

2.5

ChopMupoBaHHOCTh YMEHUH UCTIONB30BAaTh XUMUYECKYIO CUMBOIIUKY
JUls cocTaBieHUs (GOpMyJ BELIECTB U YpaBHEHUH XMMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbubie
Ha3BaHUs OTIENbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
yIJIEKHCIBbIA ra3, aMMUak, rameéHas M3BEeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCKHIBATh) OOIIKE
XUMHYECKHE CBOHCTBA HEOPraHWYECKUX BEHISCTB  Pa3IUIHBIX
KJIACCOB, MOJITBEPKJIATh CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKL[I/Iﬁ

2.7

CdopMupoBaHHOCTh ~ yYMEHHUW  IUIAHUPOBATb U BBINOJIHATH
XUMUYECKUM JKCIIEPUMEHT (pa3lioKeHHE TEepPOKCHAa BOJOpOaa B
MPUCYTCTBUH KaTaJIU3aTOpa, ONPeIeSIEHUE CPEeIbl pACTBOPOB BELIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOPA, BIUSHHE Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH, PEaKIMH HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIUU 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€30MacCHOCTH TIpH OOpalleHHWH C BEIIeCTBAMU U
7ab0opaToOpHBEIM  O0OPYJOBaHHMEM;  MPEICTABISATh  PE3yJIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B  (GOpMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuuii U (HopMyIrpoBaTh BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB

2.8

ChopMHUpPOBAaHHOCT, YMEHHH COOJIOATh TpaBWjIa TIOJb30BaHUS
XUMHUYECKOH TMOCyI0i M 1abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
npaBuiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIIUSIMHU

11O BBIITOJIHCHUTO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepu3oBaTb  XUMHUYECKHUE
IPOLIECCHI, JISKAIINE B OCHOBE IPOMBIIIUIEHHOTO MOJIY4YEHUS! CEPHOI
KHCJIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTH NPEACTABICHUN 00

OOUIMX HAy4YHbIX MPUHIMIAX U HKOJOTHMYECKUX Mpodiemax




XUMHYCCKOI'O ITPOMU3BOJACTBA

XUMUS U KU3Hb. PacyéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XUMUYCCKOW COCTABIISIFOIICH
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHH B TO3HAHUU
SBIICHUU TPHUPOABI, B (POPMUPOBAHWUU MBIIIICHUS W KYJIbTYPBI
JUYHOCTH, €€ (QPYHKIMOHAIbHONM TI'PaMOTHOCTH, HEOOXOAMMOMW JUIs
pellieHus] TPAKTHYECKUX 3a/lad M DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U NIPUPOHOM cpefie

3.2

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

(cpeacTBa MaccoBO KOMMYHHMKAIUH, ceTh IHTEpHET U JIpyrue)

3.3

ChopMHUPOBAaHHOCTh YMEHHI COOJIIOAATh TMpaBWIad IKOJIOTHUYECKU
1eJIeCO00Pa3HOro MOBEACHUSI B OBITY U TPYAOBOM NEATEIHHOCTH B
LEJISX COXpPaHEHUsI CBOErO 370POBbS M OKPY’KAaIOIIEeW MPUPOTHON

CpeIbI

3.4

Oco3HaBaThb ONACHOCTh BO3JEWUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeAcNEHHbIX BEWIECTB, NOHMMAas cMmbica mnokaszatens [IJIK,
MOSICHSITh Ha TPUMEpaX CIIOCOObI YMEHBIIICHHUS ¥ IPEOTBPAIIICHUS UX

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

3.5

ChopMUpOBaHHOCTH ~ YMEHUH  TNPOBOAWUTH  BBIYMCICHUS  C
WCIIOJIb30BAaHUEM TOHSTHUS «MaccoBas JOJIsl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILEHUH Ta30B MPU XUMHUYECKUX PEAKLUSAX, MACCHI
BEIleCTBA WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM 00bEMY OJIHOTO M3 YYacTBYIOLIMX B pPEaKlUU BEIIECTB,
TEIIOBOTO A peKTa peaKii Ha OCHOBE 3aKOHOB COXPAHEHHUSI MaCChl

BEIIECTB, IPEBPALECHUS U COXPAaHEHHSI SHEPTUU




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

TeopeTquCKHe OCHOBBI OpFaHH‘IeCKOﬁ XUMHNHN

1.1

[Ipenmer opraHMyecKol XMMUHU: €€ BO3ZHHMKHOBEHWE, Pa3BUTHUE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MATEpUAIOB. T€OpHsl CTPOEHHUS OPraHUYECKUX

coenuHennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKCHHS

1.2

CtpykTypHble (OpMYJBl OpraHWYECKHX BellecTB. ['omonorus, wuzomepus.
XuMHUecKasl CBsI3b B OPraHUYECKHUX COEJAMHEHMSX — OJAMHApHbIE U KpaTHbIE

cBs3u. [IpesncraBnenue o KnaccupUKAIMU OPTaHUYECKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeAMHEHUN (crucTeMaTu4eckas) U TpUBHAIbHBIC

Ha3BaHUS BaKHEUIITNX HpGI[CTaBI/ITeHGfI KJIaCCOB OPraHUYCCKUX BCUICCTB

YrineBoaopo bl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHI psa. MeraH M 3TaH —
IpoCTENIINe MPEJCTaBUTENIN AJKAHOB: (U3NYECKHE U XUMHUUYECKHE CBOWCTBA
(peakuuy 3aMeIIEHUs U TOpPEHUs), HaXOXKJIEHUE B IPHUPOJE, MOITYYEHHE U

MMPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUU psii. DTWIEH W NPOIMMHICH —
MPOCTEHINNE MPEICTABUTEN aKCHOB: (DU3MUECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS U

HOJII/IMepI/ISaIII/II/I), IMOJIY4YCHHEC U IIPUMCHCHUC
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Anxanuensl: Oyrtanuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BakHEHIIneE
XMMHYECKHE CBOMCTBA (peakuus nonumepusanun). [lonydyenne CHHTETUHUECKOTO

Kay4yyKa U pEe3UHBI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN psil. ALIeTUIIEH —
NPOCTEHIINK MpelCcTaBUTENb AalKUHOB: COCTaB, CTPOEHHE, (U3UYECKHE U
XMMUYECKHE  CBOWCTBAa  (peaklMM  THUAPUPOBAHUS,  TaJlOTEHUPOBAHUS,

TUJIpaTaluy, TOPEHUs ), OJIyYeHHe U IPUMEHEHNE

2.5

Apenbl. benzon: cocraB, cTrpoeHHe, (HU3MUECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuuu TrajoOreHUpPOBAHHS W HUTPOBAHMA), IOJYYEHHE K TPHUMEHEHHE.
Tomyon: coctaB, cTpoeHHE, (PU3NYECKUE W XMMHYECKHUE CBOMCTBA (peaKiuu
raJOreHUPOBAaHUS U HUTPOBAHMUS), TMOJTYYEHHUE U MpPUMEHEHHE. TOKCHUYHOCTD

apeHoB. I'eHeTnyeckasi CBS3b MEXAY YIJIEBOJOPOAAMHM, MPUHAIEKAIUMU K




Ppa3iInuYHBIM KJ1IacCaM

2.6

IIpuponHble HMCTOYHUKH yriIeBOAOpPOAOB. IIpupoaHbIi ra3 M IOMYTHBIE
HedTsHbIe Ta3bl. HedTh u e€ npoucxoxaenue. CrocoOwl nepepadoTku HeDTH:
MEPETOHKA, KPEKUHI (TEePMUYECKHM, KaTaJuTHuecKuil), nmuponus. [IpoaykTsl
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

3.1

[IpenenbHble  OMHOATOMHBIE CHOHPTHI. METaHON MW JTAHOJ: CTPOEHUE,
dbusznyecKkue W XUMHUYECKHE CBOMCTBA (PEaklMu C aKTHUBHBIMH MeTaJlllaMH,
raJOreHOBOIOPOJIaMU, TOPEHHE), MPUMEHEHHE. BOIOpOJHBIC CBSI3H MEXKIY
MOJIEKYyJIaMH CIIUPTOB. JIeHiCTBHE MeTaHOJIa ¥ 3TaHOJIa HA OPraHU3M 4YeJIOBEKa.
MHoroaromMHbie CIIUPTHL. DTUICHTIIUKOIb U TMIULEPUH: CTPOEHUE, (pu3nuecKre
U XUMHUYECKHE CBOWCTBAa (B3aMMOJECHCTBHE CO IICIIOYHBIMU METaJIJIaMH,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHBbIE CHUPTHI). [leificTBHe Ha opraHusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMLOCPHUHA U OTUJIICHTJIUKOJIA

3.2

@deHONM: CTpOEHHE MOJIEKYJbl, (U3MYECKHe M XUMHUYECKHUE CBOWCTBA.

Toxcnunocts penomna. [Ipumenenue henomna
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Anpaerupl ¥ KeTOHbL. DOpMaIBIETH/I, alleTAIBICTHI: CTPOCHHUE, (PU3HUSCKHE
M XUMHYECKHME CBOMCTBa (peakIUu OKHCIEHUS U BOCCTAHOBIICHHUS,

KayeCTBEHHbBIE PEAKIINH), TIOTyUEHUE U TPUMEHEHNE
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OIHOOCHOBHBIE TIpeiebHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAS U YKCYCHAast
KHCJIOTBI: CTpOEHME, (PU3NYEeCKHe U XUMHUYECKUe CBOMcTBa (CBOWCTBA, o0Imue
JUIL KJ1acca KHUCIOT, peakius ATepu(HKanuu), MOJyYCHHE W TpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTEIH BBICIINX KapOOHOBBIX

KUCJIOT. MBlTa KaK COJIHM BEICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC )Iel\/’ICTBI/Ie

3.5

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

JKUPOB

3.6

YrneBoabl: cocTaB, KilaccuPHKAIMS yraeBoI0B (MOHO-, IU- U TIOJUCAXAPHIBI).
['moko3a — mpocTelmuii MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
duznyeckue W XWMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE C THIPOKCHIIOM
menu(Il), oxkuciaeHme amMMuayHBIM  pacTBopoM  okcuga  cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TITFOKO3bI), HAXOXKICHUE B TIPUPOJIC, IPUMCHECHHE,
ouonoruueckas poib. @orocunTe3. OpyKTo3a Kak H30Mep IIroK0o3bl. Kpaxman
U IIEJUTI0JI03a KaK MpUpOAHbIe moauMepsl. CTpOCHHE Kpaxmaia W IeJUTIONO03HI.
dusnveckre W XUMUYECKHUE CBOWCTBA KpaxMmana (TUApOIH3, KauyeCTBEHHAs

PEaKIHsI C HOJIOM)




A3oTconeprkale OpraHn4eckiue CoeAMHEHNs

4.1

AMUHOKHUCIIOTHI KaK aM(OTepHbIe opraHuyeckue coeAuHeHus. dusznyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpumepe mmiuHa). buomornueckoe

3HaYeHUE aMUHOKMCIIOT. [lenTuasl

4.2

benkun kak mHpupOIHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAsl CTPyKTypa OeikoB. XMMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeIKU

BLICOKOMOJ'ICKYJ]}IPHBIG COCOAUHCHUA

5.1

OCHOBHBIC IIOHSTUS XHMUH BBICOKOMOJICKYJISAPHBIX COCIUHCHHIA: MOHOMCED,
MMoJIMMEP, CTPYKTYpPHOC 3BCHO, CTCIICHb IoJIMMEepur3alunu, CpCaHsAa
MOJICKYJIsIpHas Macca. OcHOBHEBIE MCTOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX

COCZ[I/IHCHI/Iﬁ — ONoJIMMEpuU3anus U NOJIMKOHACHCAIIUA

5.2

BKCHepI/IMeHTaHLHHe MCTOAbI HM3YUYCHHA BCHICCTB H HUX HpeBpaHleHI/Iﬁl
O3HaKOMJICHHUE C 06pa3uaMH NpUpPOAHBIX MW HCKYCCTBCHHLIX BOJIOKOH,

I1acTMacc, KayuayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PC3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTquCKHe OCHOBBI XMMHUHU

1.1

XuMudeckuil aeMeHT. AToM. Sapo aToMa, U30TOIbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTudyeckre ypoBHH, OYPOBHU. ATOMHBIE OpOUTAaIH, §-, p-, d-371€MEHTBHI.
OcobeHHOCTH pacTIpeieNieHNs YIIEKTPOHOB IO OPOUTAJISIM B aTOMaX JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpALIUS aTOMOB

1.2

Ilepuonnueckuii 3akoH n Ilepmonndeckas cucremMa XMMHUYECKHX JJIEMEHTOB
J.U. MenneneeBa. CBs3b nepuoaudeckoro 3akona u Ileproanueckoil cucreMsl
XuMuyeckux daemeHToB [[. M. MeHneneesa ¢ COBPEMEHHOM TEOPUEH CTPOCHUs
aTOMOB. 3aKOHOMEpPHOCTHM HW3MEHEHHUS CBOWCTB XHMHMYECKUX DJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TIPyMIaM U HEepUOJaM.

3HayeHHe MNEPUOANICCKOI0 3aKOHA B pa3BUTHUHU HAYKHU

1.3

Crpoenue BemiecTBa. XHMHYECKass CBsA3b. BHIBI XUMHYECKOH CBS3H
(KoBaJIeHTHAsl HEMOJNSpHAs M TOJSpHAs, HWOHHAs, Merauinyeckas). oHbI:
KaTHOHBI W aHWUOHBL. MeXaHW3Mbl 00pa30BaHUSI KOBAJICHTHOM XHUMHYECKOM

cBsi3U (0OMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocTh. DnekTpooTpuniaTeabHOCTh. CTENEHb OKUCIEHUS

1.5

BemiecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH ITOCTOSHCTBA




COCTaBa BeHIeCTBA. THIIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THIIA KpUCTAUIMYeCKOM pemerku. [loHATHE O IHCIEepCHBIX
cucteMax. VICTUHHBIE W KOJIJIOMJIHBIE pacTBOPBL. MaccoBast 40Jsl BEIIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHUIA. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

1.7

Xumudeckass — peakius.  Knaccudukamuss — XUMHYECKHX — pPEakiuil B
HEOPraHWYECKOM M OPraHUYECKOM XMMHUHU. 3aKOH COXPaHEHUsI MacChl BELIECTB,

3aKOH COXpPaHCHUA U MPEBPALICHUA DOHCPTHUU ITPU XUMHUYCCKUX PCAKIIHUAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peakiuu. XHUMHUYEeCKoe paBHOBecHe. DakTOpbl, BIMAIONIUME Ha

cocTosiHue XuMmmuieckoro papHoBecus. [Ipunuun Jle [llatense

1.10

OnexTponuTnyeckas auccounanys. CunpHble U ciadble nekTponuThl. Cpena
BOJHBIX pAcTBOPOB BEIIECTB: KHUCIas, HEHTpaibHas, IenodHas. Peakuuu

HOHHOT'O0 OOMeEHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pcakuuu

HGOpF AHNUYCCKasA XUMUA

2.1

Hewmerannel. [Tonoxxenue HemeramuioB B [lepuoanueckoil cucreMe XUMHUYECKUX
anemenToB J[.1. MenneneeBa u 0coOOEHHOCTH CTpOeHHs aTOMOB. duznueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIMsS HEMETAUIOB (HAa MpHMeEpe KHUCIopoja,

cepsl, pocdopa u yrieposa)

2.2

XUMHUYECKUE CBOWCTBA Ba)KHEUIIMX HEMETALUIOB (TaJIOTEHOB, CEPbI, a30Ta,
docthopa, yrmepoma W KpeMHHS) M HUX  COCIMHEHMA  (OKCHIOB,
KHCIIOPOJICOICPIKAIINX KUCIOT, BOAOPOAHBIX coenuHeHwi). I[IpumeHeHue

BXKHEUIIINX HEMETAJUIOB U X COCTUHEHUN
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Meramnsl. [lonoxkenne meraioB B llepuonnyeckoil cucreMe XMMHYECKUX
anemenToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0OUEK
aToMoB MeTasuioB. Oo1ue puznueckre cBocTBa MeTauioB. CIuTaBbl METAIIOB.

9HeKTpOXHMH‘-ICCKI/Iﬁ pAx Hal'[pﬂ)KeHI/Iﬁ METAJlJIOB

2.4

XWMHYECKHE CBOWMCTBA BAXKHEWIINX METAJUIOB (HATPHM, Kalui, KalbIUH,
MarHui, aJfOMUHUMN, [IUHK, XpOM, Kelle30, Meb) U uX coeaumHeHuid. OOrmue

CIIOCOOBI MOJIYYCHU MCTAJIJIOB. HpI/IMeHeHI/IC MCTalJIOB B 6BITy N TCXHHUKC

2.5

I'emetmueckast CBSI3b HCOPraHNYCCKUX BCUICCTB, NPUHAMJIC)KAIIUX K Pa3JIMYHBIM

Ki1accaM

XUMHUS U KU3Hb

3.1

Ponp xumum B 0OECNEUYEHHUH HKOJIOTHMYECKOM, SHEPreTUYEeCKOW W THIINEBOMN




6630H3CHOCTI/I, Pa3BUTHU MCIUIUHBI. Ilonsarue o HAay4YHBIX MCTOAaX ITO3HaAHHUA

BCIICCTB U XUMHUYCCKUX peaKqu/i

Hpe,[[CTaBJIeHI/IH 00 O6H_II/IX HAaYYHBIX IMPUHIOUIIAX MTPOMBIIIJICHHOI'O IMTOJTYUYCHUS

BUKHEHIIMX BEHIECTB. YETOBEK B MHUPE BEIIECTB M MATEPHAJIOB: Ba)KHEUIIIHE

32 CTPOUTENIbHBIE MaTepUabl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKU, CTEKIIO,
KepaMuKa, MaTepHaibl JUI SJICKTPOHUKH, HAaHOMATEPHUAIIbl, OPraHUYECKUE H
MUHepalbHbIEe y100peHUs
XUMHST ¥ 370pOBbE 4YEJOBEKAa: IpaBHa HCIOIb30BaHUS JIEKaPCTBEHHBIX

3.3 IpenaparoB, INpaBHia O€30MacHOTO HCIOJIb30BAHHUS IPENapaTroB OBITOBOI

XMMHH B ITIOBCETHEBHOM KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Xumus. 10 knacc. ['abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.
AxnronepHoe obiectBo «M3aarensctBo «lIpocBerienne»

» Xumus. 11 knacc. I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.
AxkrmonepHoe o6miectBo «M3marensctBo «IIpocBemenne
OO6s3aTenpHbIe Y4eOHBIC MAaTEPUAIIBI IS YICHHUKA

1. Xumus: 10-11 knaccel: yrinyOaeHHbIH ypOBEHb: COOPHUK 3a7a4 U
ynpaxkHeHnui : yueOnoe nocoodue / C. A. Ilyzakos, B. A. ITonkos, . B.
bapsimosa ; mox pex. C. A. Ily3zakoBa. — 6-e u3a., crep. — Mockasa :
IIpocsemienue,

2023. — 159 c.

2. Epemun B.B., Ky3emenko H.E., Tepenun B.U., Ipo3nos A.A., JIynun B.B.,
noj penakuueit Jlyauna B.B. Xumust: 10 knace: YraoyOnennoe o0yueHue,

AxkumnonepHoe obuiectBo «M3narensctBo «IIpocBemenuey» 2023.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1.I'muaka H.JL. O6mas xumust: yueonuk. / [Tox pen. B.A. Tlonkoa u

A.B. bo6xkoga. - 16-e u3a., nepepad. u goi. - M.: U3garensctBo KOpaiit; Beici.

obpazoBanue, 2010. -
2.Epemun B.B., Ky3pmenko H.E., Jlynun B.B., JIpo3nos A.A., Tepenun B.N.

Xumus. 10 kmacc. [IpodunbHeIil ypoBeHb. YUeOHUK 11 0011e00pa3oBar.



Yupexaenuii. - M.: JIpoda, 2020. - 463 c.

3.Epemun B.B., Ky3smenko H.E., Jlynun B.B., /Ipo3noB A.A., Tepenun B..
Xumust. 11 knacc. [IpodunbHeiil ypoBeHb. YueOHUK 1151 00111€00pa3oBar.
Yupexaenuit. - M.: JIpoda, 2020. - 206 c.

4 3aniueB O.C. Heoprannueckas xumus. - M.: Act-IIpecc mkoina, 2006- 512 c.
5.Ky3bmenko H.E., Epemun B.B., ITonkos B.A. Hauana xumuu. - M.:

Ok3amen, 2010.

6.00m1as1, HeOpraHU4YecKasi ¥ opraHudeckas Xxumus: Yduebnoe mocodue / A.B.
ba6kos, B.A. Ilonkos. - M.: OO0 «M3maTenbcTBO « MEIUITMHCKOE
uH(pOpMaIIMOHHOE areHcTBO», 2015. — 568 c.

7.Peneturop no xumuu / mox pea. A.C Eroposa. - U3x 53-e. - PoctoB 0//] :
®denukc, 2017. - 762 c.

8. Xumus. EI'D. Paznen «O06mas xumusi». 10-11 knaccel. 3aganus U pemieHus.
TpenupoBouHas TeTpajp.: yuebHo-meroauueckoe nocodue / [lox pen. B.H.
JloponbkuHa. - usa. 3-e, ucnap. Pocros v//1: Jleruon, 2018 -240 c.

9.Xumus. EI'D. Paznen «Heopranmyeckas xumusi». 10-11 knaccel. 3aganus u
pemenus. TpeHupoBouHas TeTpaib.: yueOHO-MeToauueckoe nocodue / [lox pen.
B.H. Joponbkuna. - u3a. 4-e, ucnp. Poctos u//l: Jlernon, 2018- 224 c.

10. Xumus. EI'D. Paznen «Opranndeckas xumus». 10-11 kmacchr.
TpenupoBouHas TeTpaapb. 3aJaHus U PeIIeHus: yueOHO-MeToIuIecKoe mocooue /

ITox pen. B.H. lopoubkuna. - uza. 3-e, uctp. Pocros u//l: Jleruown, 2018 - 272 c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1. http://sechenov.ru/

2. http://school-sector.relarn.ru/nsm/ (Xumust aj1st BceX: WILTIOCTPUPOBAHHBIE
MaTepuaibl o 00Iel, OpraHudecKoi 1 HEOPraHUIECKOW XHMHH )

3. http://him-school.ru (Buptyansnas Xumuueckas [1Ikomna)

29

4. http://old.fipi.ru/ (DeaepanbHbIl HHCTUTYT MEJArOTHIECKUX H3MEPEHUIN
(DUIIN))

5. http://www.fcior.edu.ru/ (denepanbHblil HIEHTP
nHpopMarmoHHooOpa3zoBaTebHBIX pecypcon, OIIOP)

6. http://festival. I september.ru/ (PecTuBaIb MeAArOrMUECKUX UACH
«OTKpBITBIN YPOK»)

7. http://www .uroki.net/docxim.htm (J{nst yaurens xumun 1 OHOJIOTHN )

8. http://www.chemnet.ru (Iloptan pyHaaMeHTaTbHOTO XUMHUYECKOTO
obpazoBanus Poccun)

9. http://him.1september.ru (Bce st yuutens XuMum )

10. bubnmoreka nu@ppoBoro 06pa3oBaTeIbHOIO KOHTEHTA!
https://urok.apkpro.ru/

11. Enuroe comepxanue obmiero oopazosanus https://edsoo.ru/



