Xumus. ba3oBbid YPOBEHb»




HOACHUTEJBHAA 3AIINCKA

[Iporpamma o XMMUHU Ha YpOBHE CpeHEro oluiero ooOpazoBaHus pa3padboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yibTaTaMm OCBOEHHS (eaepaibHOU
oOpasoBarenbHON TporpamMMmbl  cpemHero obOmiero ooOpazoanusi  (DPOII  COO),
npeacTaBiieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBaresibHoM ctangapTe COO,
¢ yuéroM Konuenmuu npenojaBanust yueOHOTo npeaMera « XuMus» B 00pa3oBaTesIbHbIX
opranuzanusx Poccuiickoit ®enepanuu, pealv3ylOIMX OCHOBHbIE 00pa30BaTelIbHbBIC
IPOrpaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BuThs BocniuTanus B Poccuiickoii
®eneparuu Ha niepuon A0 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOAXOJ0OB K pa3pabOTKe MpOTrpaMMbl MO XUMHH, K OMPEIEICHUI0 OOIeh
cTparerud OOy4YeHHs, BOCHUTAHHUS M Pa3BUTUSA OOYYalOLIUXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» st 10-11  k;maccoB Ha  0a30BOM  ypOBHE  COCTaBUIIM
koHnentyanbHbele monioxkeHns DOI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHUS, pPe3yJbTaToB oOOydeHUs UM TpeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, IMOJIY4aeMOE€ BBITYCKHUKaMHU O0I1e00pa30BaTeIbHOM
OpraHM3aliM, SBJSIETCS HEOThEMJIEMON 4YacTbio HX oOpa3oBaHHOCTU. OHO CIIYKHT
3aBepLIAIONIMM JTAallOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX LIEHHOCTEH, MPUCYILIUX LEJIOCTHON CHCTEME XMMHUYECKOr0 00pa3oBaHus. DTH
LEHHOCTH KacaroTCs IMO3HAHMS 3aKOHOB NPHUPOAbI, (OPMHPOBAHUS MHUPOBO33PEHUS U
oOuIel KyibTypbl 4YEJIOBEKa, a TaKXKe OSKOJOIMYEeCKHM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JIOpOBbIO U MpHUPOAHON cpene. Peamusyercss Xumudeckoe o00Opa3oBaHUE
oOyyaroluxcsi Ha YPOBHE CpEOHEro oO0IIero o0pa30BaHUSA CPEACTBAMH Y4EOHOTO
npeaMeTa « XUuMHs», COACPKaHUE U MTOCTPOEHUE KOTOPOTO ONPENENEHbl B TPOrpaMme 10
XUMUU C YYETOM crenupUuKd HAyKu XUMHM, €€ 3HAYeHUs] B MO3HAHUM TPUPOJLI U B
MaTepuaIbHOW >KU3HM OOIIECTBA, a TAaKXKe C Yy4€TOM OOIIMX LeJe W NPUHIUIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro o0IIero o0pa3oBaHus B
Poccuiickon @enepanum.

XUMHSI KaK D3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HWIrpaer ocoOyl poJib B
COBPEMEHHOM IMBUJIM3ALIMM, B CO3JaHUU HOBOM 0a3bl MarepuaibHON KynbTyphl. OHa
BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUC
LEJIOCTHOTO TPEICTABICHUS 00 OKpYXKAIOIEM MHUPE KaK O E€IUHCTBE MPHUPOAbI U
YeJoBeKa, KOTopoe (opMupyercs B XMMHUM Ha OCHOBE MOHHMAHHMS BEIIECTBEHHOTO
COCTaBa OKPYXAaIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3M MEX]y CTPOECHUEM BEILECTB, UX
CBOMCTBAMH U BO3MOXKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.



TecHO B3aMMOIEWCTBYS C JPYIMMH €CTECTBEHHbIMH HAayKaMH, XUMHUS CTaJjla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPY/a
Y )KM3HU KaXZ10Tr0 wieHa obmiectBa. CoBpeMEHHask XMMUS KaK HayKa CO3UJaTeNbHas, Kak
HayKa BBICOKMX TEXHOJIOTMM HAamlpaBi€HAa Ha pelIeHHE IJIOOATBHBIX MpodiieM
YCTOWYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CBIPBEBOM, JHEPreTUYECKOM, IHILIEBOMH,
HKOJIOTUYECKOMN O€30MMaCHOCTU U OXPaHbl 310POBbSI.

B cooTBeTcTBUU ¢ OOUTMMHU HESIMU ¥ IPUHLIMIIAMHU CPETHETO OOIIero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10-11 xmaccel, 0a30BbII ypOBEHb W3Y4EHHUS)
OPUEHTHPOBAHO NPEUMYILECTBEHHO Ha OOLIEKYJBTYPHYIO MOATOTOBKY OOYyYaroluxcs,
HEOOXOJUMYI0O UM JJii BBIPAa0OTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIIELIHOTO
BKJIFOYECHHS B KU3Hb COLIMYMA, MPOJOJKEHHSI 00pa30BaHus B PAa3IMYHbBIX 00JacTsIX, HE
CBSA3aHHBIX HEITOCPEJICTBEHHO C XUMHUEM.

CocTraBngomuMu npeaMera «XUMHsD SBISAI0TCA 6a30Bble Kypehl — «OpraHuueckas
XUMUsD» U «OO0IIast 1 HEOPraHUYEeCKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHUN 1O HEOPTaHMYECKOU
XUMUM (C BKJIIOYEHHEM 3HAaHMA M3 OOIIEed XUMHUU) W OPraHUYECKONM XUMUHU.
dopMupOBaHUE JAHHON CHCTEMbl 3HAHWWA TpPH H3YYEHUU MpeaMera o00ecreyruBaeT
BO3MO>KHOCTh PACCMOTPEHHUSI BCETO MHOTOOOPAa3Msl BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB M TEOPHI XUMUH.

Crpyktypa conepxaHusi KypcoB — «Oprannueckas xumuss» u «OOmas u
HEOopraHuyeckas XuMus» c(hOpMUPOBAHA B MPOrPaMMeE 110 XMMUHU HA OCHOBE CHCTEMHOIO
nojaxoJa K H3YYEHMIO Yy4yeOHOro Marepuaja U OOYCJIOBJI€HAa HCTOPHUYECKU
000OCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpPEACNIEHHBIX TEOPETHUECKUX YpOBHAX. Tak, B
Kypce OpraHM4eCKOM XHWMHH BELIECTBA PAaCCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOU
TEOPUH CTPOEHHUS OPraHUYECKUX COEAMHEHMH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKUX U
AJEKTPOHHBIX MPEICTABICHUNA O CTPOEHUM BelecTB. CBeneHus 00 M3y4aeMbIX B Kypce
BEIeCTBaX JAalOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHHWNW. B Kypce OpraHMyeckod XUMHUM MOJYYalOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsi MEpPBOHAYAIHHBIC
NPEACTABICHUS] O XHMHUYECKOW CBSI3M, KJIacCU(UKAIIMOHHBIX IPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[Ton HOBbIM yrioM 3peHus B mpeaMere «Xumus» 0a30BOro  ypoOBHs
paccMaTpuBaeTCsl M3y4YEHHBIW HAa YPOBHE OCHOBHOTO  00mIero oOpa3oBaHMs
TEOPETUUYECKU MaTepuan U (HaKTOJOTUYECKHUE CBEICHMSI O BEIECTBAX M XMUMHUYECKOM
peakuuu. Tak, B yacTHOCTH, B Kypce «OO011as 1 HEOpraHudeckasi XMMus» 00y4daromumcst
IIPENOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHE MEPUOJNYECKOIO 3aKOHA C
OOLIETEOPETUYECKUX U METOIOJOTHUYECKUX TMO3ULMMA, TIy0Xke MOHITh HCTOPUUYECKOE
u3MeHeHne GYHKIUA OTOTO 3aKoHa — OT o00oOmarmme 10 OOBACHSIONEeH WU
MIPOTHO3UPYIOLLIEH.



Envnas cucremMa 3HaHWKM O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPHUMEHEHUH, a TaAKXKE O XUMHUUYECKUX PEaKIUsAX, HUX CYUHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHMs AOoNoiHseTcs B Kypcax 10 m 11 kiaccoB snmeMeHTaMu
COZEpKaHMs, UMEIOIIUMHU KYJbTYPOJIOTUYECKUN U TPUKIAAHON XapakTep. JTHU 3HAHMS
CIIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBS3U XMMHUH C JIPYyTUMHU HayKaMH, pacKpbIBalOT &
pOJIb B TIO3HABATEIHLHOM M TPAKTUYCCKON EATCITLHOCTH 4YEIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUHU W TPAKTHUICCKUX
MPUIOKECHUN XUMHUM, TTOMOTAIOT BBIMYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX IpoOJieMaX, CBSA3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIUBATH
HH(pOpMALIMIO ¥ IPUMEHATH €€ JUIs TTONOJTHEHUS 3HAaHUM, PEIICHUS] HHTEJICKTYaIbHbBIX U
AKCIEPUMEHTAJLHBIX HCCJIEI0BATEIbCKUX 3a/ad. B 1emoM cojaep:kaHue y4eOHOTo
npeaMeTa «XUMHsS» JTaHHOTO YPOBHS M3Y4YEHUS OPHCHTHPOBAHO Ha (hopMuUpOBaHHE Y
00yJaronmxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsl MIOHUMAaHUS (PUI0CO(CKUX UICH, TAKUX
KaK: MaTepuaJbHOE E€IUHCTBO  HEOPraHUYECKOr0 Y OpPraHUYECKOro  Mupa,
00YCIIOBJIEHHOCTb CBOMCTB BEIIECTB HX COCTAaBOM M CTPOCHHMEM, I103HABAEMOCTh
MPUPOJIHBIX SBJICHUN MyTEM KCIEPUMEHTA U PELICHUS] TPOTUBOPEUUN MEXKY HOBBIMU
dbakTaMd U TEOPETUUECKUMHM MPEANOChUIKAMU, OCO3HAHUE POJIA XUMHUU B PEIICHUU
HKOJIOTHYECKUX TMPOOJIeM, a Takxke MpodJieM COEpeKEeHUsS SHEPreTUYECKUX PECYpPCOB,
CBIPbsl, CO3JJaHUSI HOBBIX TEXHOJIOTUN U MaTE€pUaJIOB.

B mane peiieHus 3aa4 BOCIUTAHMS, PA3BUTHSL U COLMANIM3AIMU O0YUYaIOIINXCS
MIPUHSTHIE POrPAMMON IO XUMHU MOJIXOAbI K ONPEACIEHUIO COJCPKAHUSI U TTOCTPOECHUS
npeaMera IpeaycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAIBHBIX YUE€OHBIX JICHCTBUM,
uMerImux 0a30Bo€ 3HAUYCHHE ISl PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs TPOoOIeMm,
MOKCKa, aHalm3a U 00paboTku MH(OpMAIMK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUs OIbITa
MPAKTUYECKON W MCCIIEIOBATEIbCKON AEATEIIBHOCTH, 3aHMMAIOIICH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTthke mpenonaBaHWs XMMHM KakK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK W Ha YPOBHE CpPEIHET0 OO0Iero oOpa3oBaHMs, INMPH ONpEACICHUN
COIEPKATEIIbHOM  XapaKTEPUCTUKW LEJIEM U3Yy4YEeHUs [MpeIMEeTa HanpaBJICHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAAUIMOHHO MpU3HAETCS (POpPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKu Kak o00JacTH COBPEMEHHOIO €eCTECTBO3HAHMS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKON TOYKH 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJIed N3y4YeHUs MTpeIMeTa
ABJISIETCS] BIIOJIHE OTIPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU LEIAMHU U3YUCHUS TpeaMeTa « XUMUS
Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:
dbopMUpOBAaHHE CHCTEMbl XHUMHYECKHMX 3HAHUW KaK BaKHEHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOHM JIekKAT KIIKOYEBBIEC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3blKa HAyKH, YCBOCHUE U



MOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0O0OIIEHN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHHUS,

dbopMHpOBaHUE W PA3BUTHE NPEICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEeaKINil, HEOOXOJUMBIX ISl MPUOOPETEHUsST YMEHUNH OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBJICHUM, UMEIOLIUX MECTO B MPUPOJIC, B TPAKTUUECKON U
MMOBCEHEBHOM JKHU3HMU;

pa3BUTHE YMEHUH W CHOCOOOB JACATEIBHOCTH, CBSI3AHHBIX C HAOTIOMCHUEM W
OOBACHEHHEM XHUMHUYECKOTO DJKCIIEpUMEHTa, COOJIOJIECHHEM TMpaBuil 0O€30MacHOro
oOpaleHus ¢ BeliecTBaMu.

Hapsiny ¢ sTuM, coaepkareibHas XapaKTepUCTHKa LeJed M 3aJady HU3ydyeHus
npeaMeTa B MPOrpaMMe M0 XWMHHM yYTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPHTETAMH B CHCTEME cpeaHero obmero oOpazoBanus. CeromHs B
MpErnoJlaBaHU XUMUU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMITOHEHTE CoJiepKaHusi OOy4eHHs], OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMYCKHUKA
00111e00pa3oBaTeibHOM  OpraHuM3aluy, BiaJACIONer0 He HabopoM 3HaHUM, a
(GYHKIIMOHATBLHOM TPAMOTHOCTBIO, TO €CTh CIOCO0OAaMH W YMEHHSIMH aKTHBHOTO
MOJIYICHUS 3HAHWM M TMIPUMEHEHHUS WX B PEATbHOM KU3HU IS PEIICHHS IPAKTUICCKUAX
3a/1ay.

B cBsi3u ¢ 9TUM TpU HU3yuYEHUU TpenMeTa «XUMUsS» JIOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TAaKKUE 1IECTTU U 3a]]a9H, KaK:

amanTanys OOyJaronmuxcsi K YCJIOBUSM JWHAMHYHO DPAa3BHBAIOMIETOCS MHDA,
dbopMHpOBaHUE MHTEIUICKTYyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYaIIUAX, CBA3AHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopmMupoBaHUE y 00YUYAIOIIMXCSl KITIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM),
UMEIOINX YHUBEPCATbHOE 3HAYCHHE TSI PA3IUYHBIX BHUJIOB JCATEIBHOCTH: PEIICHUS
npoOiem, TIOMCKa, aHammM3a W 00paboTku HHPOPMAIMHM, HEOOXOIUMBIX JJIs
NPUOOPETEHHS OMbITa JCATEIHHOCTU, KOTOPasl 3aHMMAeT BAXKHOE MECTO B TO3HAHUU
XUMHUH, a TaKKe I OIEHKH C TIO3WIMH DKOJIOTHYECKOW OE30MacHOCTH XapakTepa
BIIUSHUS BEIICCTB M XHUMHYECKUX TPOIECCOB HA OPTraHWU3M YEJOBEKA W TPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEIJIEKTYAIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH O0O0Yy4YaromUXCs: CIMOCOOHOCTH CaMOCTOSITEIbHO TMPUOOpETaTh HOBBIC
3HaHUS TI0 XUMHUU B COOTBETCTBHM C JKM3HCHHBIMH ITOTPEOHOCTSMH, HCIIOJIb30BaTh
COBpPEeMEHHBbIC HMH(OPMAIMOHHBIC TEXHOJOTHH [JI TIONCKAa WM aHaiW3a Y4YeOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PaA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJIEHUs, HaOII0IaTeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBbI, B YAaCTHOCTH, IMpH I[UJIAHUPOBAHMM U TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCHHUTaHUE Y 00ydJaromuxcsi yOe:k1IEHHOCTH B TYMaHUCTHUECKON HAIPaBICHHOCTH
XUMHUHM, €€ BaXXHOM poOJM B pEHICHUH TJI00aJbHBIX MPOOJIEM PpallOHATBHOTO
IPUPOAOIIOIb30BaHUS, TIOMOJHEHHUS] JHEPreTUYECKUX PECypcoB U  COXpaHEHHUs
IPUPOTHOTO PABHOBECHS, OCO3HAHMA HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIECHUS K
OpUpoOJie W CBOEMY 3I0pPOBbIO, a Takke NPUOOPETEHHsI OMbITa HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHUW JUIsl NPUHSTHUS TPAMOTHBIX PEIICHUM B CUTYalUsX, CBS3aHHBIX C
XUMUYECKUMU SBJIICHUSIMH.

B yuyeObHOM miaHe cpenHero oOmiero oOpa3oBaHUsS YYEOHBIH MpeAMET «XUMUs»,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.

OO1ee YKMCIO YacoB, OTBEAEHHBIX ISl M3yUEHHUsT XUMHUH, Ha 0a30BOM YpOBHE
cpeaHero obero odpazoBaHus, cocrabisgeT 68 yacos: B 10 kimacce — 34 yaca (1 yac B
Hejeno), B 11 kiacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OyTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii Ta3 W NOIMyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3TUIICHJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIMHU), IOJyYCHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCU(UKAIUS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrple 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe opraHuyeckue coeauHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPU3AIIHS] U TTOJIMKOHICHCAIINSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(ukaius, mepuoInIHOCTb, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MHINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX U CIOXXKHBIX BEIIECTB IO TPYIINaM H TIEPHUOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBII U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTMdecKkas CBA3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nudHbiX (PakTOPOB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuomuueckor  cucteme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTAJIBHBIX 3a7a4, HAONIOJICHWE W OMHCAHHME JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAaKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHUM MEAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuanbl, KOHCTPYKLIMOHHBIE MaTepuabl, KpacKh, CTEKJIO, KepamHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



®du3uka: MaTepus, IHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEAHETO OOIIETo
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oO0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOr0 Tpa)KJAHCKOro OOIIEeCTBa, MPUHITHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00OJIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHHUHM MW IOCIEIYHOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 3I0pOBOrO0 U 0Oe3omacHoro odOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JNCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
IPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJIFOUCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJTOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUCCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUU MJs KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3IuyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIell: NPUMEHSATh MEXIpeAMeTHbIe ((dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKJ1a€MOM T€MbI B XOJ€ JUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xojie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JACHUCTBUH IpuU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHWS M KYJbTypbl JHYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHUM;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBJIMBATh MOJENINM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUHM HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaThb KM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NUPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1IeJIeCO00Pa3HOro0 TIOBEACHUS B OBITY W TPYAOBOH JEATCIBHOCTH B IEISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHAMHUH B IIO3HAHWUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTep CPelbl B BOJAHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEpHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpynnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTaHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIHMH, TOATBEPIKIAIOIIHE
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMIl MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npuuuuin Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM M J1TabOpaTOpHBIM OOOPYJOBaHUEM, a TaKXe MpaBHiIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIENICHHE Cpelbl PAaCTBOPOB BEHIECTB C MOMOIIBIO YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HemeTaiwibl»y) B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Paznea 3. Kucaopoacoaepsxamue opranHuyeckue coe{uHeHus
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3nes 5. BeicokoMOJIeKyJISIPHBIE COeIMHEHUSI

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB ¥ CTPOECHUE, CBOMCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiaeBOJOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 ®deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHe
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBonbl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiiye opraHuueckue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1ast XxapaKTepruCTHUKa a30TCOIEPIKAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccutiickas mpoBepouHas pabota

31

32

AMUWHBI: METHJIAaMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aMQOTepHbIe
OpraHUYEeCKHUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX JIEMECHTOB U HX COCIUHECHHUH I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IPEBPAILECHUS SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckre OCHOBBI XHMHID)

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTponus HEMETaNIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IpuMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTaisl"»

28 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 OopraHudeckue coenuHeHus. [ 'eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJIM XHUMHUHU B TO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIINE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHUsi opranmdeckux BemiectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopMHpOBaHHOCTh YMEHMM BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMUPOBAHHOCTh YMEHHUH HCIIONH30BATh XUMUYECKYI0 CHUMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB JI WIITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  NPHHAICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), [JaBaTh MM  Ha3BaHUA 10  CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byriepoBa miisg oO0bsicHeHUS
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAIBHBIE HA3BAHMS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIH103a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJIEHTJIUKOIb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMU  Pa3JIMUHBIX  KIIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINU
OpraHMYECKUX BEILIECTB, JEHAaTypauus OEJKOB IpU HarpeBaHHH,
LBETHbIE peaklUUU OEJIKOB) B COOTBETCTBMM C INPaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
SKCHEpUMEHTa B (OpME 3alHucu YpaBHEHHH COOTBETCTBYIOIIHUX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIIEHUS 110 XMMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IPOAYKTA pPEeaKLUy 10 N3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpOBaHHOCT, yMEHHUH COOJIO/IaTh TMpaBUja IKOJOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHUMAsl CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuuu HOHHOrO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALMSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3AKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHUW BBIABIATH XapaKTEpHbIE MPHU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaONoJeHHe, W3MEpEeHUe, SKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHWYCCKUX JJICMCHTOB B COCAMHCHHUAX PA3JIMYHOI'O
COCTaBa, BHJ  XUMHUYECKOHW CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHHUSAX, TUIl KPUCTAILTMYECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

CchopMupoBaHHOCTb YMEHUI OMNpEAETATh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuuu, HU3MCHCHUIO CTEeIeHen




OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acTHUIO

KaTaJlu3aTopa)

1.7

1.8

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUHN MPOBOJUTH PEAKLUU, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIHETO BO3JACHCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-37€KTpOHHBIE OpOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEPUOJaM W rpymnnam

[Iepnonnueckoi cucteMsl XUMU4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIHE
XMMHYECKHE CBOMCTBA HEOPIAaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeHleCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENENEHHOMY Kiaccy




(rpymnme) coenMHEeHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOHW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIUHU Ha Ccyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertab» u «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTh YMEHHI COOMIOAATh TMpaBuia TMOJIH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMUX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEIACTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (POPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMAIHIO, IOJIYy4aeMyl0 HU3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TPaBHIA JKOJIOTUYECCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM JESATENBHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

11

1.2

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHHUEC, PA3BUTHUEC U 3HAYCHUC B
IMOJIYYCHHH HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHNYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

CtpykrypHble (HOpMYIBl OpraHHYeCcKHX BemecTB. ['oMmonorus, uzomepus.
XuMH4YecKasi CBSI3b B OPraHUYECKUX COCIMHEHHSX — OJAMHAPHBIC M KpPaTHBIC

cBs3u. [Ipencrasienne o kiaccuukanuu OpraHuyeCKUX BEIECTB

1.3

2.1

Homenkmatypa ~ opraHuueckux  COeAMHEHUM  (cucTeMaTrhdeckas)) W
TPUBUAIIbHBIE HAa3BaHUS BAXHEHUIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasI

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYEeCKHi psan. MeraH u 3TaH —
HpoCTelIINe MPEJCTABUTENN ANKaHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMelIeHMs] U TOPEHUs), HAXOXACHHWE B IPHUPOJE, MOJyYyeHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U HPOIWIEH —
HpoCTelIINe MPEICTABUTENN AIKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOICTBA
(peakMM THIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATAllUM, OKHUCIEHHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimue
XUMHYECKHE CBOICTBA (peaxrust MOJIMMEPHU3AITUH ). [Tonyuenune

CHHTETUYECKOI0 KayuyyKa U PE3UHBI

2.4

2.5

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psijl. ATeTHUICH
— MPOCTEUIINI TPEICTaBUTENb AKMHOB: COCTaB, CTpOeHHUE, (PU3MUYECKUE U
XUMHUYECKHE CBONCTBa (peakiuu TUIAPUPOBAHHS, TAJIOTCHUPOBAHMS,

TUpaTalu, TOPeHHs ), TOTy4YeHUE U IPUMEHEHHE

Apensl. benson: cocra, crpoeHue, (U3NYECKHE U XHUMHUYECKHE CBOHCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, HU3NIECKUEe U XUMHUYECKHE CBOWCTBA (pEaKiuu

raJIOTEHUPOBAHUSI U HUTPOBAHUSA), MTOJIyY€HUE U IIPUMEHEHHE. TOKCUYHOCTh




apeHoB. ['eHeTHuecKas CBS3b MEXJY YIJIIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YINIEBOLOPOAOB. I[IpupoaHslli ra3 W IOIYTHBIE
HedTsabIe ra3el. Hed1h u €€ mpoucxoxaenne. CriocoOsl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KaTaauTHUuecKuil), nuponus. IIpoaykTsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KamMeHHbIil yroib 1 mpoyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiue opraHuuecKue COeJUHEHUS

3.1

3.2

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOWMCTBA (pEeakLMU C aKTUBHBIMU METallJIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHUE), NMpUMEHeHHe. BomopoaHble CBA3M MeXIy
MOJIEKYJaMH CIIUPTOB. J[efiCTBHE METAHOJIA U 9TAHOJIA HA OPraHU3M UYeJIOBEKa.
MHoOroaToMHbl€  CIUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢u3nyeckne M XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaKklisi HA MHOTOaTOMHBIE CIIUPTHI). JleiicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC rIMOepruHa U OTUJIICHTJTIMKOJIA

@DeHOoM:  CTPOSHHE MOJICKYJbl, (PU3WYSCKUE W XUMHUYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeToHbl. DopMmanpleruji, aueTalbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOMCTBa  (peakuu  OKHUCIEHUS WU

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKHI/II/I), MNOJIYy4YCHHC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIENbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHasi U YKCyCHast
KHCJIOTBI: CTpOEHHE, (PU3MUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKaIMK), MOJy4YeHHEe U NPUMEHEHHE.
CreapuHoBass M  OJIEMHOBAasl KUCJIOThl KaK IPEJACTAaBUTENN  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MoIoIIee NeCTBUE

3.5

3.6

Crnoxuble 3(QuUpsl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uapomnus
CIOXHBIX  3¢upoB. Kupel. I'maponus xupos. IlpumeHeHue KupOB.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KIacCH(pUKalus  YrIeBoAOB  (MOHO-, TU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHIINI MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIIEHHE, OPOKEHUE TITFOKO3bI), HAXOXKACHUE B TIPUPOJIE,
npuMeHeHue, Owuosorudeckas poib. DortocmHTe3. DpykTo3a Kak H30MEp

rmoko3bl. Kpaxman u memtonosa Kak HpupojHble moiaumepbl. CTpoeHue




Kpaxmajia U LCJUIIOJIO3bI. du3znueckue U XMMHYSCKHE CBOMCTBA Kpaxmajia

(ruaponu3, KaueCTBEHHAs peaklys ¢ UOJIOM)

A30Tcoz[ep>1<a1une OpTraHU4Y€CKUC COCANHEHUA

4.1

4.2

AMMHOKHCIIOTHI KaK aM(l)OTepHHe OpTraHU4Y€CKUC COCAUHCHMU. dusnyeckue u
XMMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IIpuMeEpe FJ'II/II_[I/IHa). buonornueckoe

3Ha4YeHUE aMUHOKUCIOT. IlenTuasl
benkyn Kak mNpUpOAHBIE BBICOKOMOJICKYJISIpHBIE coeauHenus. I[lepBuunasd,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIMK Ha OCIKH

BbICOKOMONIEKYIISIPHBIE COCIMHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHUMHUHU BBICOKOMOJICKYJIAPHBIX COGI[HHGHI/IﬁI MOHOMCDP,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEepu3aluu, CpCaHsas
MOJICKYJIApHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYIISIPHBIX

COCIMHEHUH — MTOJIMMEPHU3ALU U ITOJIMKOHICHC AL
OKCIEpUMEHTAJIHBIE METOAbl M3YyYEHHUs BELIECTB MU HUX IPEBPALLCHUN:
O3HAKOMJIEHHE C o0Opa3llaMd TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI

11 KUIIACC

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

XUMUYEeCKUN 3leMeHT. AToM. Sapo aroma, U30TONbBI. DJIEKTPOHHAas
00oJi0uKa. DHEPreTHUYecKre YpoBHU, MOAYPOBHU. ATOMHBIE OpOUTaNy, S-, p-,
d-anemenTbl. OCOOCHHOCTH pacHpelesicHUs] 3JCKTPOHOB MO OpOUTAISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTyparus

aTOMOB

Ilepuoanueckuii 3akoH u Ileproanueckas cucTeMa XMMHUYECKUX IJIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CHUCTEeMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuei
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB MO IPYMIaM U
nepuojam. 3HaueHue NepruoANYECKOro 3aKOHa B Pa3BUTHH HAyKU

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJIApHAsl U TMOJIApHas, MOHHas, MeTaiandeckas). VoOHBI:

KaTHOHBI M aHHOHBL. MeXaHU3Mbl 00pa30BaHMs KOBAJCHTHOM XHMHYECKOM




cBs13U1 (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN). BogoponHas cBs3b

14

BanentHocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCIEHUS

1.5

BemectBa  MONEKYISpPHOrO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA COCTaBa  BEIIECTBA. [WIIBI KPUCTAUTMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THINA KPUCTAUIMYECKOH pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAXx. Uctunnnie un KOJUIOMAHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumudeckas — peaknusa. Knaccudukamuss — XUMHYECKUX — peakiuid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHUSI MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMUUYECKUX

peakuusax
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAaKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIIHNEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense
OnexrponauTnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, MienodHas. Peakuun

HOHHOI0 OOMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  [lomoxenne HemeramnoB B llepuoaudeckon  cucreme
xumuueckux sneMeHnToB J[.W. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
®dusnyueckrue CBOMCTBA HEMETAUIOB. AJUIOTPOINHS HEMETALIOB (Ha TIPUMEPE

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXXHEUIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dbochopa, yraepoma U KpeMHHMs) U HX COEAUHEHMH (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIVIOB U UX COCIUHEHUIN

Merauel. [lonoxenue MmeramnoB B Ilepuonnueckoil cucreMe XMMHUYECKHUX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0onouek atomMoB MeTauioB. OOmue ¢GU3NYIECKHe CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHp}I)KCHI/Iﬁ MCTAJJIOB

2.4

XUMUYECKHEe CBOICTBA BaXHEHIIMX MeETaIOB (HATpui, KaJlui, KaJlbLuMH,
MarHui, aJlOMUHHUHN, IIMHK, XpOM, XkKeJe30, Me/ib) U UX coeauHeHui. Oburue

CIIOCOOBI MOJIY4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAIJIOB B 6I>ITy U TCXHHUKE




2.5

I'enetnueckas CBA3b HCOPTraHNM4YCCKUX  BCIICCTB, IMPUHAMICIKAIINUX K

Pa3JIMIHBIM KjlaCCaM

XUMUS U )KA3HD

3.1

3.2

3.3

Pons xumun B oOecrieueHUH 3KOJIOTHYECKOM, SHEPIeTHYECKON W IMHIECBOU

6630HaCHOCTI/I, pa3sBUTHU MCEAWIIUHEL. Ilonstne o Hay4YHbIX METOOax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

IIpencraBnenus o0 OOWMX HAy4HBIX MPUHLMIAX  IPOMBIIIJIEHHOTO
IIOJIyYEHUSI BaXKHEUIINX BellecTB. UenoBek B MUPE BEUIECTB U MATEPUAIIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUajbl, KOHCTPYKLMOHHBIE MAaTEepHUabl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepUaibl Ui 3JICKTPOHUKU, HAHOMATEPUAIIbl,

OpraHn4YeCKHUC U MUHCPAJIbHBIC yz[06peHI/1$1

Xumusa u 300POBLC UYCJIIOBCKA: IIpaBUJIa HCIIOJIb30BaHHA JICKAPCTBCHHLIX

InpcIiapaToB, IIpaBUJIad 0€30IIacCHOTO HCIIOIL30BaHUS IpcIriapaToB OBITOBOH

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
No Ne O0P B | Haumeno Kpatkoe onucanue S0P (Bkitouas [IpaBoobnamarens DOP
CTpok | (enepanb BaHUE CTPYKTYPY, IPEIMETHOE COIep KaHUE U (HanMeHoBaHHe
u HOM 30P, MeTaJaHHbIe, TI03BOJISIOINE OAHO3HAYHO IOPUINYECKOTO JINIa
denep | mepedHe | cOCTaBHTE unentuunuposars JOP) 6o OUO (mpu
ajbHOT 20P JIb HaJIMYUH) QU3HMYECKOTO
0 (cocTtaBUT JHLa, KOTOPOMY B
nepey emm) DOP YCTaHOBJICHHOM
HA 3aKOHOJATENbCTBOM PO
90P MOPSAIKE MPUHAIEKUT
HCKIIIOYUTEIBHOE IPABO
ua DOP)
O0P 1o yuebHOMy nipenmery "Xumus" denepanbHOE
pa3paboTaH B COOTBETCTBUH C roCyJapCTBEHHOE
tpedoBanmsiMu OI'OC n ®OII COO. aBTOHOMHOE
X 10 Conepxxanne D0P mpenocraBiser o0Opa3oBartebHOe
652. 1.3.8.1. CIace yYammuMcst BO3SMOKHOCTE B YUpEeXKICHUE BBICIIIETO
HWHTEPAaKTUBHON (OpME aKTyaJIn3upoBaTh 00pa3oBaHUS
3HAHUSA U 3aKPENHTh yUeOHbI MaTepuat ""'ocynapcTBEHHBIH
3a 10-i1 kiacc. D0OP yHuBepcaiex u YHHBEPCUTET
MOYET UCHONIB30BaTLCA € JIF0ObIMA YMK MpocBeneHus"
O0P no yuebnomy npeamery "Xumus" ®denepanpHOE
pa3paboTaH B COOTBETCTBHH C rOCy/IapCTBEHHOE
tpedoBanmsiMu I'OC n OOIT COO. ABTOHOMHOE
653. 1382 Xumus 11 Copnepxxanne DOP npenocrasisieT oOpasoBaTenbHOE
KJ1acc yYaniuMcst BO3MOXKHOCTD B YUpeXI€HNE BBICIIIETO
WHTEPAaKTUBHOH (popMe aKTyamu3npoBaTh o0OpazoBaHUs
3HaHU U 3aKPeNnTh yueOHBINH MaTepua "l"'ocynapcTBeHHBIH
3a 11-i1 kacc. DOP yHuBepcaneH u YHUBEPCUTET




MOXET MCTIOIB30BaThes ¢ MI00sIME Y MK MIPOCBEIICHAS"
O0P no xumuu ans 10 knacca u3
3aBepIIeHHON penaMeTHON TuHUN DOP
o0ecreynBaeT CUCTEMAaTHYECKOE
Tpenaxep n3ydeHne npeamera "Xumusa" u
" O0bmecTBO ¢
O6nako npeaHasHayeH s peanuzauuu OPIT OLDARIICHHOMN
654. 1.3.8.3. 3HaHUR". COO. BkitoyaeT KOHCIEKTHI. P
OTBETCTBEHHOCTBIO
XuMusL. CaMOCTOSITEIbHbIE, KOHTPOJIbHBIE, " "
®dusukon Jlad
10 kirace nmabopaTtopHblie padoThl. ComepikaHue
30P cootsetctByeT TpedoBanusim GI'OC
u ®OII COO c yuerom OPII Bociuranus
u Konnenun npenogaBadusi XUMHUH
0P no xumuu mist 11 knacca us
3aBepIIeHHOM penqMeTHON TuHUN DOP
o0ecreynBaeT CUCTEMaTHYECKOE
Tpenaxep n3yyeHue npeamera "Xumus'" u
" OO01ecTBO €
O6maxo npeaHasHadeH s peanuzanuu OPIT OrDAHIICHHOG
655. 1.3.8.4. 3HaHUI". COO. BxiroyaeT KOHCIEKTEHI, P
OTBETCTBEHHOCTBIO
XuMHsL. CaMOCTOSITEIbHbIE, KOHTPOJIBHBIE, " "
Owusukon JIab
11 knace naboparopHbie paboTel. Copepxanue
30P cootsetcTByeT TpedoBanusim GI'OC
u ©OII COO ¢ yuerom OPII BocnuTanus
u KoHnenum npenojaBannsi XAMHAX
T'ocynapctBenHoe
KommutekcHeblit 06pa3zoBaTenbHBIN ABTOHOMHOE
MaTepHal 0 XMMUH, BKIFOYAIOLINN o0Opa3oBaTenbHOE
XuMHUSL. CIICHAPHUHU YPOKOB, CIICHAPUU H3YUEHHUS YUpEeXICHUE BBICIIETO
656. 1.3.8.5. 10-11 | Tem, BUICOYPOKH, JIIEKTPOHHBIC YIEOHBIE o0Opa3oBaHHs ropoja
KJIaCChI MOCOOWSI U TECTHI C aBTOMAaTUYECKON Mocksbl "MoOCKOBCKUI
MIPOBEPKOI ISl HCTIOTIL30BaHMSI Ha TOPOJICKOH
YpOKax M CAaMOTIOATOTOBKH yUaIlXCsl Me1arorn4ecKuit
YHUBEpPCUTET"
O0P comepxuT: a) ONOpHBIE KOHCIIEKTHI
(mpencraBisioT coboit
KOHIIEHTPUPOBAHHYIO TEOPHIO "Ha OJTHOM
craiizie" Mo TeMam mpeaMera); 0)
CaMOCTOSITEIbHbIE Pa0OTHI (conepxar
Tpenaxep p (conep
; WHTEPaKTHBHBIC 33/IaHUS C
O6mako . N
< aBTOMAaTHYECKOI IPOBEPKOI1); B)
3HaHWI". O6miecTBo ¢
KOMILJIEKT TEMaTUYECKUX KOHTPOJIBHBIX "
XuMHUSL. OrpaHUYEHHON
657. 1.3.8.6. paboT; r) BUpTyaIbHBIE JJAOOPATOPHEIE
10 knace OTBETCTBEHHOCTBIO
(yry6iie pabotsl. Coneprkarue 0P "Duskon Ja6"
y;Hzlﬁ cootBercTByeT TpeboBanusm OI'OC COO
OBeHb) 1 OOII COO ¢ yaerom @I BociuTanus u
M Konuenmyu npenojaBanusi XUMHH.
Ot0op 1 nocIeA0BATEIBLHOCTD U3YUECHUS
Matepuana conepxanus OPII COO
npeamera "Xumus" (yrioyOJieHHBIH
YPOBEHB)
XuMus. Xumus. 10 - 11 xnace. YroyOneHHbIH ®denepanpHOE
Bupryans ypoBeHb. B DOP npencrasieno 13 roCy/IapCTBEHHOE
661. 1.3.8.10. HBIE MoyJed Ha 13 akageMIuecKrux 4acoB. OO0 DKETHOE HAyYHOE
naboparo B ocHoBe conepxaHnu yuyeOHOTro yupexaenue "MHCTUTYT
pHBIE U | MaTepuana NpeAcTaBicHbI Ja00paTopHbIe | COJEpXKaHUs M METOAOB




paKTHIe
CKHe
paboThI

paboTEHL.

[Ipennasnauen a1 peanuzanuu
00s13aTeIbHON YacTH
0011e00pa30BaTENHLHOM IPOTPAMMEL,
3aKpeIIeHus 3HaHWH, pa3BUTHUS HABHIKOB
Y KOMIICTCHITUH MKOJILHUKOB U SIBIISICTCS
4acThI0 HH()OPMAIIMOHHO-
00pazoBaTeIBLHOM Cpeb
o0pa3oBaTenbHON OpraHu3aIuy.
[Ipennaraemsiii komruiekc BJIIIP - ato
oOydJatomas cpeia, KoTopas CpelICTBaMHU
KOMITBIOTEPHON MHTEPAKTUBHOMN
BH3YaJIM3aIMU TTO3BOJISIET MKOJIBHUKAM
MOJIETTPOBATh PEATbHBIA IKCIIEPUMEHT,
MIPOBOANTH y4eOHBIE UCCIIEIOBAHUS. JTO
oOpa3oBartenbHas cpelia, HalleJICHHAs Ha
obecrieyeHne pa3BUTHS yMEHHUH
00yJaromerocsi CaMoCTOSI TETEHO
(hopMupoBaTH HOBBIE 3HAHUS,
(bopMynIupoBaTh UCH, MOHATHS,
TUIOTE3bI 00 00BEKTaX U SBICHUSAX, B TOM
YHCIle paHee He U3BECTHBIX, 0CO3HABAThH
JeUIUTBl COOCTBEHHBIX 3HAHUH U
KOMIICTCHTHOCTEH, IITAHUPOBATh CBOE
pa3BHUTHE

obyuenus nmenu B.C.
Jlennesa"

662.

1.3.8.11.

Xumus 10
KJacc
(6a3oBbIi
YPOBEHB)

BxnrouaeT B ce0s1 3aHATHS, COCTOSILME U3
MHTEPHET-YPOKOB, U TEMaTHIECCKUE
KOHTPOJIbHBIE paboThl. UHTEpHET-ypOoKH
NPEACTABICHBI KOMIUIEKCOM
MATAKTUYECKUX SIMHMII, COJIePIKAIINX
TEOPHIO, HHTEPAKTHUBHBIC
MYJIbTUMETUAHBIE O0BEKTHI, 33JaHUS C
OTKPBITHIM OTBETOM, KOHTPOJIHHBIC
3aJIaHUS C aBTOMATHYSCKUM
OlLICHUBaHUEM

O011eCTBO C
OTpaHUYEHHOU
OTBETCTBEHHOCTHIO
"MobunbHOe
OneKTpOHHOE
Oo6pazoBanue"

663.

1.3.8.12.

Xumus 11
KJ1acc
(6a3oBbIi
YPOBEHB)

BxunrouaeT B ce0s1 3aHATHS, COCTOSAILIME U3
WHTEPHET-YPOKOB, U TEMATUUYECKUE
KOHTPOJIbHBIC paboThl. UHTEpHET-ypOKH
MPEICTABIEHBI KOMIIEKCOM
JIUJTAKTUYECKUX €JIMHMUIL, COJAEPKAITUX
TEOPHI0, UHTEPAKTUBHBIE
MYJIbTUMEIUAHBIE OOBEKTHI, 3aaHUS C
OTKPBITBIM OTBETOM, KOHTPOJIbHbBIE
3aJIaHKS C aBTOMATHICCKUM
OLICHUBAaHHEM

OobmecTBo ¢
OTpaHUYEHHOU
OTBE€TCTBECHHOCTbHIO
"MoGunsHOe
OneKTpoHHOE
Obpa3zoBanue”




