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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoit ®denepanuny», TpeOOBaHMA K pe3yJbTaTaM OCBOEHUS
dbenepaabHOl  00pa3oBaTEIBLHON MPOrPaMMBbI  CpeaHEro o0Imero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIx B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarenbHOM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4yeOHOro mpeamera «XuMus» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepauuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TMosioxkeHud «Crtpareruu pa3Buthus BocnuTaHusi B Poccuiickoi
®epnepanuun Ha nepuon a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0J0B K pa3pabOTKe MpOrpamMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1melt cTpareruu 00y4eHUs, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpeCTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJICp’KaHUs, PE3YyJIbTATOB OOydYeHUsT U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MoJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTebHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIUAIOIIMM DJTAalOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTEME XUMHUYECKOrOo OO0pa3oBaHUA. OJTHU IIEHHOCTH KacaroTCs
MO3HAHHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3M0POBBI0O M TPUPOAHON cpene. Peammsyercs xumudeckoe 0Opa3oBaHHE
o0ydaromuxcsi Ha YPOBHE CPEIHEro OOIIero 00pa30BaHMs CPEACTBAMH Yy4EOHOTO
npeamMera «XHUMHS», COJIEPXKAHUE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHEHM(PUKU HAYKH XHMHUH, €€ 3HA4YCeHUs B
MO3HAHUU TIPUPOJBl U B MaTepUabHOW JXKM3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0IMX 1eNed U TMPUHIMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanmm.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio pojib B
COBPEMEHHOM LMBHWIM3AIMHU, B CO3/IaHUU HOBOW 0a3zbl MaTepUaTbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PALIMOHATILHOIO HAYYHOI'O MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKpPYKAIOUIEM MHpE KaK O €JUHCTBE



OPUPOABI U YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTSIMU TPUMEHEHUSI.

TecHo B3aMMOJEHUCTBYS C APYIrMMHU €CTECTBEHHBIMU HayKaMH, XMMUS cTajia
HEOThEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXI0ro wieHa ooOmectBa. CoOBpeMEHHass XUMHsA Kak Hayka
co3ujJiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHA Ha pElIeHue
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBercTBHM ¢ OOmMMM LENSMA W TNPUHIUIAMH CPEIHETO OOIIEeTro
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YpOBEHB
U3yYEHHUs1) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJIMMYIO MM Ui  BBIPaOOTKM  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLMUYMA, MPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  nipeaMeTa  «XUMHS»  SIBISIOTCS  0a30BbIe  KypChl —
«Opranuueckas xumus» U «OOmas v HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUH M0 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHUEM 3HAHUU U3 OOIICH XUMUU) U
opranndeckon xumuu. PopMupoBaHNE NAHHOW CHCTEMBI 3HAaHWM IPU U3YYEHUU
npeaMera oOecreyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKass XuMus» copMmupoBaHa B MporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOIO TMOJXOJa K H3y4YEHHI0O YydyeOHOro marepuajia u OOyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKONM TEOpUU CTPOCHUSI OPraHMYECKHUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IpeJCTaBlIeHUd O cTpoeHuu BemlecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHMYecKOd XWUMHMHM [OJIyYalrOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHbBIC
IPEICTABICHUS O XUMUYECKON CBSA3M, KIACCU(PUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriaoMm 3peHusi B IMpeaMmeTe «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCsl HW3YUYEHHBIM Ha YPOBHE OCHOBHOTO o0O0Imiero oOpa3oBaHUs
TEOPETUYECKH Marepuan M (PAKTOJIOTMYECKUE CBEIEHUS O BEUIECTBAX H
XUMHUYEcKoN peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHuyeckas



XUMUS» OOyYarolmuMcsl TMPEIOCTABIISIETCSI BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX U METOMOJIOTUYECKUX TO3UIIUH,
riyoxke TMOHSATh HMCTOPUYECKOE H3MEHEeHHE (QYHKIMI 53TOro 3akoHa — OT
000011aromei 10 00BACHAIOIIEH U TPOTHO3UPYIOLIEH.

Ennnasg cucrema 3HaHUM O BaXHEMILIMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOWCTBAaxX W TMPUMEHCHHH, a TAKKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpOTEeKaHus JonoyHsercas B Kypcax 10 um 11 xknaccos
DJIIEMEHTAMH COJEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJOTUYECKUM W TPUKIATHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aMMOCBSA3UM XUMHUHU C
JIPYTUMHU HayKaMH, PacKpbIBAIOT €€ pOoJib B TO3HABATEIHLHON W MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHUS K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUTIOKECHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XHMHEH, KPUTUYECKH OCMBICIIMBATh WHGOPMAIUIO U
OpPUMEHATh € IS TIONOJIHCHWUS 3HAHWM, pEeNICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEI0BATENBCKUX 3a/1a4. B 11e1oM coaepkanue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y 00Yy4YarONIUXCS MUPOBO33PEHUYECKOM OCHOBBI I NMOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepualbHOE €JAMHCTBO HEOPraHWYECKOro U
OpraHUYecKOro MHpa, OOYCJIOBIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh TPHUPOJHBIX SBICHUM MyTEM OKCIEPUMEHTA U
pelieHus MPOTHBOPEYUN MEXIYy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUUECKUX MpooOIieM, a
TaK)Ke Mpo0JIeM COepeKEHUST IYHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHHS, pPa3BUTUA U COIMATHM3AIUU
oOyyJaronmxcsi MPUHATBIE TPOrpaMMONM MO XUMHHM TOJAXOJAbl K OMNPEeICHUIO
COJICp’)KaHUSI W TIOCTPOCHMS TMpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBAHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUH, UMEIOMUX 0a30Bo€ 3HAYCHHUE IS
pPa3UYHBIX BHUJOB JCSATEIBHOCTU: pEIIEHUS TMpoOJieM, TOHUCKA, aHaiu3a W
00paboTku uHOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCJIEI0OBATENbCKON ACATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XMMHUW Kak Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK ¥ HA YPOBHE CPEJIHET0 00IIeTro 00pa3oBaHMs, IIPH ONPEACICHUN
coJiepKaTeIbHOW XapaKTEPUCTUKHU IIeJIed H3y4YeHUsi TpeIMeTa HallpaBiIeCHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JESTETPHOCTH 4YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTyphl. C



METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUS
peaMeTa SBJISIETCS BIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMSI TJABHBIMU LEISAMHU HM3YUYEHHS MpeaMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAstrOTCA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHUYCCKMX 3HAHUHW KaK  BaKHCHIIICH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIIOUEBBIC MOHSATHS, (yHIAMEHTAJIbHbIC 3aKOHBI U TE€OPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOECHHWE U TMOHMMAaHUE CYUIHOCTH JOCTYIHBIX
00001IIeHnT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUSI;

e (opMHpOBaHUE U PA3BUTHEC MPEACTABICHUM O HAYYHBIX METOJIaX IMO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKIui, HEOOXOIUMBIX [JIsi TPUOOpETeHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKONU U MOBCEAHEBHOW KU3HU;

e Ppa3BUTHE YMEHHH U CIIOCOOOB JICSITEIILHOCTH, CBSA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIIOJACHUEM  MPaBUII
0e30macHOro OOpaIIeHHsI C BEIeCTBaMHU.

Hapsny ¢ atum, comepxkaTenbHas XapaKTEPUCTHKA LIEJEH U 3a]1a4 U3YUYECHUS
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpeaHero ooimiero odpazoBanus. CeroaHs B
npenojaBaHUM XUMUM B OoJblied  CTeneHW OTHaETCsS  MPEeNoYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHWUS OOydYeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEIbHOM OpPraHW3alliy, BIAICIONIETO HE
HA0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSMHU aKTUBHOTO MOJIyYCHHS] 3HAHUWA W MPUMEHEHUS UX B PEAIbHOM JKU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1ad.

B cBsa3u ¢ 3TUM Opu M3ydYeHHHM TMpeaMera «XUMHUS» JIOMUHHUPYIOIIEe
3HaUYCHUE MPUOOPETAIOT TAKKE IENIU U 33]1a4H, KaK:

ajanTainys 0O0ydYarIIMXCcs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHE€  WHTE/UIEKTyaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOO00Opa30BaHMIO, COTPY/IHUUECTBY, CAMOCTOSITEILHOMY MPUHATUIO IPaMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHIIMI), WMEIOINX YHHBEpPCAIbHOE 3HAYEHUE IS Pa3IMYHbIX BHJIOB
JEeSITeIbHOCTH: PELICHUs MpoOiIeM, TOUCKa, aHalu3a U 00paboTku MH(pOpMAIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI ONbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B T[IO3HAHMM XHMHU, a TaKXKe JUIsi OLEHKH C IO3ULUN



HKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOJHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CHOCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJOTUU ISl IOMCKA M aHanu3a y4yeOHOU U
HAYYHO-MOMYJISIPHON MHPOPMAIMK XUMHUYECKOT0 COJIEPIKaHNUS;

dbopMUpOBaHKE U pa3BUTHE Y 00YUJAIONIUXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBILIUICHUS, HAOI0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHHH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHWE Yy OOyyarommxcsi YOeXIEHHOCTH B TI'yMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUH, €€ BAXXKHOW POJM B pEHICHHH TI00aIbHBIX MPoOIIeM
paIoHaIBHOTO MPUPOAOIOIB30BaHNs, MTOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpeKHOTO
OTHOIIEHHS K HPHUPOJIE M CBOEMY 3/I0pOBbIO, a TaKKe NPUOOpPETEHHUs OIbITa
UCTIONB30BaHUSl TOJIYYCHHBIX 3HAHWH I TPUHATHS TPAMOTHBIX DEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs MpPeaMET «XUMUS»
©a30BOr0 YpOBHS BXOAHT B COCTaB MpeaMeTHOU obmactu «EcTecTBeHHO-HAYyUYHbBIE
PEIMETHD.

OO1ee Yrco 4acoB, OTBEAEHHBIX JJIs U3YUCHHS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBanusi, coctapisget 68 yacon: B 10 kinacce — 68 yac (2 yac
B Hezeno), B 11 kimacce — 68 vac (2 4ac B HEZIeI0).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHHU

[Ipenmer opraHn4YecKOd XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, €€ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHbIE (POPMYIIbI
OpraHMYecKuMx BenlecTB. lomoisiorusi, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECIMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienue o kiaccupukaluy OpraHndyeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COCIMHEHMH (CUCTeMaThyeckas) ¥ TpPUBHAIbHBIE Ha3BaHUs
BAKHEHUIIINX MPEICTABUTEIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIECTB M HX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYeCKUX BEUIeCTB, HAONIOJACHHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB M0 NPEBPALIEHUIO OPTaHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IJ1aBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHUU psAa. MeTaH W 3TaH —
IpOCTEHIINE MPEJCTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psii. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHME W XHMUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHMS, TAJOTCHUPOBAHHUA, TUAPATALMH, OKHUCICHUS W
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIIWe
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHMHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIETHIICH
— MPOCTEHIIMIA NpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3MYECKUEe WU
XUMUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALHH,
rOpEHUs), NOJYyYEHUE U IPUMEHEHUE.

Apensl. bensoin: coctaB, crpoeHue, QU3MYECKHE U XMMHUYECKUE CBOICTBA
(peakiuu raJoreHMpOBaHMUSI U HUTPOBAHUS), MOIyYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uzuveckue U  Xumuueckue  ceoucmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NOayYyeHue u npumerenue. TOKCUYHOCTH



apeHoOB. ['eHeTHMdeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALIUMA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble UCTOYHMKU YIraeBOHOpoAOB. I[IpupoaHbIii ra3 W IOIyTHBIC
He(dTauble ra3pl. Hedte m e€ mpoucxoxaenue. Crocodbl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[lpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HX IPEBpALICHUI:
O3HAaKOMJIEHME ¢ o0pa3uaMy IUJIaCTMAcC, KayyyKOB W PE3HMHbI, KOJUIEKUUU
«Hedbtb» u  «Yromp», MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bblunciienns 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLNH IO M3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUA

[IpenenpHple OOHOATOMHBIE COUPTBHL. METAaHON W JTAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. JTWICHIJMKOIb M  IJIMLEPUH:  CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTa/llaMH, KaueCTBEHHas peakuuss Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
OpraHusM yenoseka. [I[pumenenne rimuepuHa u TUIICHIJIMKOIIS.

®deHon: CTpOCHHWE MOJEKYJbl, (PU3WYECKHUe ¢ XHUMHYECKHE CBOICTBA.
Tokcuunocts (penona. [Ipumenenue penona.

Anbaerugpl U kemowuwvl. Dopmanplaerujl, alUeTaIbIETUJ CTPOCHHUE,
¢usnyeckue W XUMHUYECKHE CBOMCTBA (peaklUWW OKHUCICHHUS W BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKLINN ), IOJyYECHHUE U IPUMEHEHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKanum), nojJyuyeHue U NpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAas KHUCIOTHI KaK IPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLEE IEHCTBHUE.

CrnoxHble >(QUpbl Kak IPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. I'miaponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



VYraeBoasl: cocTtaB, kilaccupukanus — yrieBojaoB  (MOHO-, JAM- U
nosrcaxapubl). [Jroko3a — mpocTelnii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XMMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
ruapokcuiom Menu(ll), okucnenne ammuadyHbIM pactBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TJIFOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHHUE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemiono3a Kak npupogHsie noauMepbl. CTpoeHHEe Kpaxmana U
HeuoNio3bl.  Du3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmaya (TUIPOJIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB U HMX NPEBpaICHUN:
pOBe/ICHNE, HAOJIOJCHHE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMUHU OJHOATOMHBIX CHUPTOB (OKHCIECHHE 3TaHOJIA
okcugoMm Menu(Il)), MHOroaTrOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rugpoxcugom wMenu(Il), B3ammopeiicTBue Kpaxmana C HOAOM),
MPOBEICHUE MPAKTUUECKOU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

BblunciieHus 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BENIECTBA WJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOIO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A30TcoziepKale OpraHnuecKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak amOTepHble oprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpumepe miuimHa). buonoruyeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTupl.

benku kak NpUpoOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHAA M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMHU Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB U MX IMPEBpaIlCHUI:
HaOII0JICHNE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OEJIKOB Mpu
HArpeBaHUM, IIBETHBIC PEAKIINHA OCITKOB.

BbicokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHbBIE MOHATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COCAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEAHAS MOJIECKYJIsIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJAPHBIX COCAUHECHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HHUs BELIECTB W MX IPEBPALLCHUIA:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIacTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmmszannst MeXNpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKON XMMHUU B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W INOHSATUH, SBIAIOIIMUXCSA CUCTEMHBIMU JUISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011Ke eCTeCTBEHHO-HAYYHBIE MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, Kiaccu(UKaIus, MepUOJUIHOCTh, HAOIIOACHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHME.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEeKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELLECTBA, (PU3NYECKUE BEIUUMHBI U €AMHULBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHuU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€NKH, YTJIEBOJIBI, JKUPHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbBIE U KOCMETHUYECKHE MpEeNapaThl, MaTepUabl U3
UCKYCCTBEHHbBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMHUYECKUI 3eMeHT. AToMm. Snpo artoma, H30TONBl. DJIEKTPOHHAs
0001104Ka. DHEPreTUYECKUE YPOBHH, MTOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKkoHA U Ileproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pazyeMbIX HMMH TMPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTBa. XUMHYECKas CBs3b. BHABI XWMHYECKON CBSI3H
(KOBaJICHTHAsl HENOJsIpHAas W MOJSpHAas, MOHHAs, MeTauinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOM CBSI3W (OOMEHHBII M JOHOPHO-
akuenTopHeiil). BogopoaHass cBsi3b. BajeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucieHus. MIoHbI: KATHOHBI M AHUOHBI.



BemecTtBa  MOJIEKYJSIDHOTO M HEMOJEKYJSPHOIO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[lonaTe O aucnepcHbIX cucrtemax. VICTUHHBIE M KOJUUIOMJHBIE PAaCTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCcKas CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAJIEKAIIUX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckas  peakuud. Kinaccupukanumss XMMHYECKHMX  peakuuid B
HEOPraHWUYE€CKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NIPEBPAILLECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX QakTopoB. OOpaTuMbIE
peakuuu. XuUMHUECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HAa COCTOSHHUE
xuMmu4yeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponutnyeckas qucconuanusi. CuibHbie U ciadbie 35ieKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUY.

OKCIEpUMEHTAIbHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILCHUI:
nemoHcTpauus Tabnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAIMYECKHX DPEIIETOK, HAOMIOACHHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OIMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIbHOTO HHJMKATOpa, pEaKIUd HMOHHOro OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl «BriusiHue pa3auuHbIX (PaKTOpoB HA CKOPOCTH
XUMHUYECKOU PEAKIUI.

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHUSIM XMMHYECKHMX pEaKUHi, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckass xumust

Hemeraiel.  Ilonoxenune HemerayuioB B Ilepuoanueckoin  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETANIOB (Ha MpuMepe
KHCIIOpoa, ceprl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M UX  COCIUHEHUU  (OKCHIOB,
KHUCIIOPOCOIEpKAIIUX KUCIOT, BOJOPOAHBIX COETUHEHHM ).

[IpuMeHeHne Ba)XHENIIMX HEMETAIIOB M KX COCUHEHHM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cucTteMe XMMHMYECKHAX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue usnyeckue cBorcTBa MeTamioB. CIiaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUN PSAJT HATIPSIKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BaKHEHIIWX METAJUIOB (HATPHM, KaJlui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OOwue cnocoObl mojyuyeHus: MeTaioB. l[IpuMeHeHue mMeTaioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJBl M3y4YEHHUS BELIECTB WU MX IPEBPAILCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3LOB HEMETAJUIOB, PELICHUE
HKCIEPUMEHTAJIbHBIX 3aj]a4, HaOJIOJIEHHE W ONHCAHHME JIEMOHCTPAI[MOHHBIX WU
71a00paTOPHBIX OMBITOB (B3aUMOJAEHCTBHE T'MJIPOKCHIA AIIOMHHUS C PacTBOpPAMHU
KHCJIOT U LIEJN0YEH, KAUECTBEHHBIE PEAKI[MU HA KATUOHBI METAILIIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa MM 00OBEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CITU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xuMumu B oOecrieueHHH 3KOJOTUYECKOM, IHEPreTUUYECKON U MUIIEBOM
0€30acHOCTH, Pa3BUTUM MenuUUHBL. [loHSATHE O Hay4yHBIX METOJaxX IMO3HAHUS
BEILIECTB U XMMUUYECKUX PEAKLIUM.

[IpencraBinenuss 00 OOMMX HAyYHBIX [PUHUUIIAX [POMBIIIJIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPUANIOB: BAKHEHUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
Marepuansl s JJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHUS M 3J0pOBbE YEIIOBEKA: IPAaBWJIA MCIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MacHOrO HCIOIb30BaHUs MpernapaToB ObITOBON XUMUU
B II0OBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€d NOpH  HU3ydyeHUH oOwmed u
HEOPraHM4EeCKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATUH, SBJISIOLIMXCS
CHUCTEMHBIMHU JUIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, [EPUOJAUYHOCTh, HAOIIOIECHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: maTepus, YHEPIHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI yPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUYECKUE BEIIMYMHBI M €IUHUIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJE3HbIE UCKONAeMble, TOILIUBO,
PECypCHI.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUTyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEIbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHILEBas
IPOMBILUIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTEpUaJIOB,
3JIEKTPOHHASI TPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUWN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
0o0yYalImMUMHUCI TPOTpaMM CpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHBIM W OpeIMETHbIM). HayuyHo-mMeToauyeckoll OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YJIbTAaTOB OCBOEHHS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA NpPEAMETa «XHMHS» HA YPOBHE CPEIHETO
o01m1ero 00pa3oBaHus BbIICTICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOIUMHCS POCCHUUCKON TPaKTaHCKON HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIMU K O0YyUEHHUIO;

LEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMera «XHUMHS» AOCTUTAOTCSA B
€MHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESATENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeallaMd POCCHMCKOTO TPa)JTaHCKOTO OOIIEeCTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMu U TpaBUjaMH  IOBEAEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAaHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JINYHOCTHU
00yUaromuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA IpeaMeTa «XUMHUS»  OTpaxaroT
c(OPMUPOBAHHOCTh OIBITa IO3HABATEIIBHON M MPAKTUYECKOW JAESITeIbHOCTU
o0y4aromuxcsl 1Mo peanu3aliy MPUHATHIX B 00IECTBE [IECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPAaBONOPAJIKY;

NPEACTABICHUS O COLUMAJIBHBIX HOPMax M NpaBUJaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBIMOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHThI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIAOB YUEOHOU NEATENbHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIUTAHUS:

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHMIKEHHUS HAYKH €CTh pPE3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUN, KPONOTIUBBIX OKCHEPHUMEHTAIbHBIX  IOMCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

WHTEpECca M TO3HABATEJIbHBIX MOTHBOB B TIOJYYEHMH M TMOCIEIYIOLIEM
aHanM3e WH(QOpPMALMU O MEPEJOBBIX JTOCTHXKEHHSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEAECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IOCTYIIKM CBOMX TOBapUUIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHs LEHHOCTEeH 370poBOoro U 0Oe3omacHoro oOpas3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYecKOMYy U
IICUXUYECKOMY 370POBBIO;

coOro/ieHns MpaBuil 0O€30MacHOro oOpalleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPaBWI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallMsX, YTPOXKAIOIIKUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHUS MOCJIEICTBUNA M HENPUATUS BPEIHBIX NPUBBIUEK (YMOTpeOrIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) TpyA0BOr0 BOCIIUTAHMS

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JPYrux BHUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTU€ B PEIICHUM NPAKTUYECKUX 3adad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpECca K MPAKTUICCKOMY M3yUCHHUIO MPOdeCcCruidl pa3aIuvaHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXKEHHUS K TPYLY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU ESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOW TPACKTOPUHU
oOpaszoBaHusi, Oyaymied npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIeCO00Pa3HOTO OTHOIICHHUS K TPUPOJIe, KaK HCTOUYHHUKY
CYyLIECTBOBAHMS KU3HH HA 3EMIJIC;

MOHUMAaHUSl TJIOOATBHOTO XapakKTepa SKOJOTUYECKHX MPOOJIeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJBb30BAHUS JOCTIXKCHMM XUMHUHU IS
pellIeHus: BOIPOCOB PAlMOHAIIBHOTO IPUPOIO0TIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUH, MNPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOIAHON Cpesie, YMEHHS MPOTHO3WPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;

HaJUYUsl PA3BUTOrO SKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUSl CIenUPUKA XUMUM KaK HAyKH, OCO3HaHHS €€ polu B
bopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KakK O €IUHCTBE MPUPOJbl U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  0COOOW 3HAYMMOCTH XMMHHM JJIS  COBPEMEHHOMU
UMBWIM3ALUMUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTH W BaXHOW pOJU B
CO37JaHUU HOBOW 0a3bl MaTepUaJbHON KYJbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MMUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIECYCHUH YCIOBUN
YCHEIIHOTO0 TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKH3HU KAXKIOTO 4JIeHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIh30BATh



MOJTy9aeMbIe 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SIBJICHUA OKPY>KAIOIIETO MUpPA U
MIPOUCXOMAIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C I[N IMOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS IS
penIeHwus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 110 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMH;

MHTEpEca K OCOOCHHOCTSAM TpyAa B paznudHbIX chepax mpodeccruoHambHOM
NEeSTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHSI YUCOHOTO MpeaMeTa « XUMHs» Ha
YpOBHE CpeAaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPaKarolIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpolece, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecIeunBaroIne (dopmHpoBaHUe byHKIIMOHATBHOU
IPaMOTHOCTH U COLIMAJIbHOM KOMITIETEHIIUU 00YyYaroINXCs;
CIIOCOOHOCTB oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBbIC y4eOHbIC
JICUCTBHUS B IO3HABATEIBHOW U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMH
JNEUCTBUSIMH.

OsBJiaaenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOSITeNIbHO  (popMyMpoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LENU JACSATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JOCTHYKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MMOCTABICHHBIMU LIEIISIMU;

HCTIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBIJICTIATh XApAaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS Il OOBSICHEHUS OTAEIBHBIX (DaKTOB U
SIBIICHU;

BbIOMpaTb OCHOBaHWS M KPUTEPUM Ui KJIacCU(PUKAUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIAYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYMSI B PACCMATPUBAECMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHbBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMmysa, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBbIX MO3HABATEJIBHBIX M IPAKTHUUYECKUX 3aj]ad,
IIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUSI XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMM METOJOB HAay4YHOI'O IIO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(GbopMyIMpOBAThH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIBHO C(OPMYJIHPOBAHHBIE BOIPOCHl B KAa4eCTBE HWHCTPYMEHTA
NO3HAHHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HaOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBATH
00001IEHHS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJIsATh 0OOCHOBAaHHBIM OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJNOB pEIICHUSA IPAKTUYECKUX 3a]ay, IIPUMEHEHHUIO Pa3IUYHBIX
METOOB II0O3HAHMUSL.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX HWHMopManuu (Hay4HO-
NOMyJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJEP)KaHWA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHHUS, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(OopMyIMpPOBATh 3alpPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI IPU TOUCKE U
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OopMy  TpeacTaBICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
XUMUYECKON wuH(pOpMalMeil: NpPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTHYeCKre) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgyaieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOIl TeMbl B XOJI€ AUANIOTa W/UIU
IUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUSA
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIlMel pe3ybTaTOB IM03HABATEILHON JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO I COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaju3alui y4eOHOTro MpoeKkTa u (HOpPMyIHpPOBATh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS INMO3ULIUNA B
X0/J1e 00CYKIeHHSI 1 OOMEHA MHEHHUSMH.

OBj1ajieHNe YHUBEPCAJIbHBIMHU PEeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENIbHO IJIJAHUPOBaTh W OCYLIECTBIIATH CBOIO IO3HABaTEIbHYIO
NEeATENBHOCTh, Onpenessis €€ Leau M 3aJaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIrOpuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BbhIOMpaTh Hauboliee
3¢ pexTuBHBIN €rMoco0 MX pelmeHuss ¢ Y4ETOM IMOJY4YEHUS HOBBIX 3HAHHUHA O
BELLECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHAaIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmeTHble  pe3yNbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOH  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUICHUS ©  KyJbTypbl JIHYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLIeHHs MPAKTUYECKUX 3a/1a4
U JKOJOIMY4E€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyia (pa3BEpHyTass M COKpALIEHHAs), MOJb, MOJISIpHas
Macca, MOJIApPHBIA O00BEM, YIIEpPOJIHBIA CKeleT, (yHKIMOHAIbHAs TpYIINa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIIEBOLOPOLBI,
KUCJIOPOJX Y a30TCOACpKallue COCIUHEHUsS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
opranuueckux BeuectB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHMHU; MHUPOBO33PEHUYECKUE 3HAHUI,
JeXanme B OCHOBE NOHMMAHWS NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX
SBJIEHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IOIYYCHUHU U
0€30I1aCHOM HCIOJIb30BaHUM BAXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE NPHU3HAKU MOHSATHUH,
YCTaHaBIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMUYECKYI0 CHMBOJIMKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHbIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dopMyn OpraHMYECKHX BEIIECTB W ypAaBHEHUH XHMHUYECKUX pEaKLUH,
W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTb YMEHUN YCTAHABIMBATH IMPUHAIJICKHOCTh H3YUYEHHBIX
OPraHUYECKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yriaeBOJOpPOAbI, KHUCIOPOI H a30TCOAEpIKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTb WM HAa3BaHUS 110
cucremarnueckoil HomeHkiatype (IUPAC), a Takxe npUBOIUTH TpUBHUAJIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIIECH, MPOMMWIEH, alleTHUJIEH,
STUJICHIJIUKOIb, TIULEpUH, (HEeHod, (popMmanbaerul, aleTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IVII0K034,
dpykTO3a, KpaxMaJ, LeII0103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHAbBl XUMUYECKOW CBS3M B
OpraHUYeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJOKCHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOCHHE,
bu3NYeCKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATWJICH, MPOIMJIEH, alleTHIICH,
oyranuen-1,3, merunOyramuen-1,3, OeH30JI, METAaHO], ATAaHOJ, STHJICHIJIUKOJb,
TJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
KpaxmaJl, I[eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTA), MILTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXKIy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HUX MNEpepadbOTKH U
MPAKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUMCICHUS 1O XUMHYECCKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKITNH);

c(hOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMU 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIB3YyEeMbIX B XUMHUH TPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOI0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOICITMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TMPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBujia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHMSMH MO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONTHATH XHUMHYECCKUN
HKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKUX BEIIECTB NMPU HATPEBAHUH, MOJTyUCHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KAYECTBEHHbIC pPEAKIUU OPTraHUYECKHX
BEILIECTB, JIeHATypalus OCJIKOB NMPU HarpeBaHUU, I[BETHBIC pPEaKIUu OCIKOB) B
COOTBETCTBUM C TpaBWJIAMH TEXHUKH O€30MaCHOCTU MpuU OOpalieHuu ¢
BCIIECTBAMH H JA0OPATOPHBIM OOOPYIOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHMHYECKYO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpPEeICcTBa MacCOBOMU
undopmaruu, MaTEpHET U IpyTHUX);



c(hOPMHUPOBAHHOCT,  YMEHHH  COONIOAATh  MpaBWia  JIKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJASCHUST B OBITY W TPYJIOBOM JCATEIBHOCTH B IEISIX
COXpaHEHMSI CBOETO 3/I0POBbS W OKPYKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbicha mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS WX BPEAHOTO BO3JICUCTBUS HAa OPraHUu3M
YEJIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAUMUYECKUX SIBJICHUM;

JUIS  CJIETBIX W CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIIO0Ib30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYeCKUX

dbopmyi.
11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHmdecKas
XAMUS» OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHMHUYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /1JI pELICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO W IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMUYECKHIM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
ANIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUITMYECKAs PEIIETKa,
TANBl  XUMHUYECKUX  PEAKIMH, PacTBOP, IJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEb, CKOPOCTH
XMMHYECKOM peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akon [[. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUS M MPEBPAILICHUS dHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE ITOHMMAHHS NPUYMHHOCTH H
CHCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTMYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HCIOJIb30BAHUM BKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEpHBIE NPU3HAKU TOHSATH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME ITOHATHS IPH
ONMCAHUHU HEOPTAHMYECKUX BEIIECTB U UX NPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJIS
coctaBieHuss (OpMyJ  BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  peaKLUi,
cuctematnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COAA, IUPUT U IPYyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEAEINISATh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPOJIHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUINYECKON PEMIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIIpHasd,
VOHHAs1, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
COCJIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEILIECTB I0 MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHU (MPOCThIE BELIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMbBICI MEPUOAMYECKOro 3akoHa /I.
N. MenneneeBa U IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUH XapaKTepHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Illepuonnueckoil cCuCTEMBI
xumuueckux snemeHtoB JI. M. MenneneeBa, vcnoJyib3ysi MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouramu, «QHEPreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX JJIEMEHTOB U UX COCIUHECHUU
10 nieprojam u rpynmnam llepruoaudyeckoi cucTeMbl XMMUYECKUX 31eMeHToB JI. H.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKIY HEOpraHU4EeCKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMHUYECKUE PEAKLUUU I10
pa3sIuMYHBIM IpPU3HAKaM (YUCIY M COCTaBY pPEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peaknuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakuuy, y4acTHIO KaTajlu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHI COCTaBJISATh YPABHEHMS PEAKIMI pazInyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHHSI PEaKLIMii HOHHOIO OOMEHA, YUNUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;



cOpPMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, TMOATBEPKIAIOIINE
KAUECTBEHHBII COCTaB pPa3jJMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX
BEIECTB;

c()OPMHUPOBAHHOCTh YMEHHMH  paCKpbIBaTh CYIIHOCTb  OKHUCJIHUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMK OT pa3auvHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIMX HAyYHBIX NPUHIUIAX U
AKOJIOTMYECKUX MPOoOsIeMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUYUCICHHUS C HCIIOJIb30BAHUEM
HNOHATHUS «MaccoBas J0JIsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOLIEHUH Tra3oB
IpU XUMHUYECKUX PEaKIMsIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUUYECKON
NOoCyJI0 ¥ JabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHMSMH IO BBIIOJHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh U BBINOJHATh XUMHYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONpPENEIICHUE CPEABbl PACTBOPOB BELIECTB C IIOMOLIBIO YHHBEPCAJIBHOIO
WHIMKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOrOo OOMEHa, KaueCTBEHHbIE PEakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metamiey U «Hemeramiby) B COOTBETCTBUM C MpPaBHIAMH TEXHUKHU
0e30MacHOCTH MPHU OOpAILEHUH C BELIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0OBAaHUEM,
NPEACTaBIIATh PE3yJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUH COOTBETCTBYIOIIUX DPEAKIHI W (OPMYyITUPOBATH BBIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMHYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET U ApyTHX);



c(hOPMHUPOBAHHOCT,  YMEHHH  COONIOAATh  MpaBWia  JIKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJASCHUST B OBITY W TPYJIOBOM JCATEIBHOCTH B IEISIX
COXpaHEHMSI CBOETO 3/I0POBbS W OKPYKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cMbicn mokazatens I[IJIK, moscHsAT, Ha mnpuMepax crocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBBS: YMECHHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUI;

JUISL CJENbIX MW CIA0OBUASIIMX OOY4YaloIIMXCs: YMEHUE UCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMMUYeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Konn4yectBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IpakTtnueckne
NPorpamMmsblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 6
M. bytneposa
Wroro no pazneny 6
Paznea 2. YrieBogopoasbl
2.1 [IpenenbHble YIIEeBOAOPOIbI — AJTKAHBI 4
59 HenpenenbHble yrieBoJOPOIbI: aJIKEHBI, 12 |
' AJIKaINEHBI, AJTKUHBI
2.3 ApoMaTrnyecKue yrieBoJopO bl 4
54 [IpupoaHbIE HCTOYHUKH YIJIEBOIOPOJIOB U 6 |
' uX repepaboTka
Wroro no pazneny 26
Paznen 3. Kuciopoacoaep:kanue opranndeckue coeJMHeHUsI
3.1 Crouptsel. Oenon 6
39 Anbneruasl. KapO0oHOBBIE KHCIIOTHI. 14 |
' Cnoxubie 3GUpbI
33 VYrieBojibt 6 1




Hroro no paszneny

26

Pa3nea 4. AzoTcoaepikaniue opraHu4ecKue coeJHHeHHs

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 6
Htoro no pazneny 6
Paspnen 5. BeicokoMoJIeKy I pHbBIE COeIHHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




11 KITACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3jesioB 1 TeM uudpoBbie
Ne i/t P Kontpoabnbie | IlpakTuueckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI
pecypcsbl
Pa3nea 1. Teoperuyeckue 0CHOBbI XMMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 n Ilepuonnueckas cucteMa XMMUYECKUX 6
anemenTtoB 1. Y. MenaeneeBa
12 Crpoenue BemectBa. MHOrooOpasue 2
' BEIIECTB
1.3 XHWMHUYECKUE PEAKIUU 12 1 1
Uroro no pazgeny 26
Paznen 2. Heopranuueckasi xumusi
2.1 Merannsl 12 1
2.2 Hewmeramel 17 1 1
)3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 5
' BEIIECTB
Hroro no pazneny 34
Pa3znen 3. Xumus ¥ :Ku3Hb
3.1 XUMUSA U )KU3Hb 8
Htoro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 2 3




IHOYPOYHOE IINIAHUPOBAHHUE

10 KITIACC
KoanuyecTBO 4acoB Ucnonb3oBaHue
a
A obopyaoBaHua
Ne Kon Mpak Ta DJIEKTPOHHBIE
2 PO p uzy KabuHera undpoBbIe
n/ Tema ypoka THYeC
- Bcero | JbH p 4ye | XUMUMN U o0pa3oBaTte/ibHbIE
Kpato o
ado HH ecypcsl
P TEI . undpposoun pecyp
oI cuctembl TouKa
pocta «Releon»
Pa3znen 1. Teopernueckue OCHOBBI OPraHuveckoil xumuu (6 1)
A. Konnekuus
. N OpraHUYecKmx
[Ipenmet oprannyeckoit XuMuu, €€ BOSHUKHOBEHHUE, 1 BellecTs bubmuorexa [JOK

Pa3BUTHUC U 3HAYCHUC

MaTepuasioB U
nU3gennm us HMX

https://myschool.edu.ru/

[TapocTepkHEBBI
€ U 00EMHBIE
Mozeu (MoACIIH

. Crroapra—
Teopus cTpoeHHs OpraHUYECKUX COETUHEHUH A. P bu6nuorexa [IOK
N 1 Bbpurneba)
M. bytnepoBa, €€ OCHOBHBIE TIOJIOKEHUS https://myschool.edu.ru/
9TaHoja U
JUITUIIOBOTO
a¢upa, Oyrana u
n300yTaHa.
[IpencraBnenue o knaccupUKaIMU OPraHUIECKUX 1 . O6pa3ubl bu6mmoreka [JOK
BenlecTB. HomeHkmnatypa (cuctemaruyeckas) u opraHn4eckunx https://myschool.edu.ru/




TPUBHUAJIbHBIC HA3BAHU OPTaHUYCCKUX BCIICCTB

coeguHeHUn

Howmenkinarypa. Banentnocts. IlonsATHE O
TOMOJIOTHH ¥ TOMOJIOTax.

JI. TaGaumpl
«Ha3zpanus
aJIKaHOB U
AJIKUJIBHBIX
3aMeCTUTENCHY,
«OCHOBHBIC
KJIaCCHI
OpraHUYecKkux
coeuHEeHNn»

bu6mmoreka [IOK
https://myschool.edu.ru/

H3omepus u e€ Buabl

bubmoreka [JOK
https://myschool.edu.ru/

THUIIBI XUMHUYECKUX PEAKIIUI

. l'openue
MeTaHa Uin
IIPOIIaH-
OyTaHOBOU
CMECH U3
ra3oBoi
3a)KUTAJIKH.
B3peiB cmecu
MeTaHa ¢
XJIOPOM.
O0ecuBeynBad
ue OpoMHOI
BOJIbI
STUIICHOM.
Henonumepusa
s
MOJIN3TUJICHA.
[Tonyuenue
3TUJIEHA
aernapataumnen
3TaHoNa

bu6mmorexa [IOK
https://myschool.edu.ru/




Paznen 2. YrieBoaopoasl

[IpupoIHBII U O THBIN ra3sl

bubmuoreka [JOK
https://myschool.edu.ru/

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUH s

JI.
HzroroBnenue
napaduHupoBa
HHOIi Oymaru,
HCIIBITAaHUE €€
CBOICTB
(oTHOMIEHUE K
BOAE U XKNpPY)

bubnuoreka [JOK
https://myschool.edu.ru/

AJKaHBI:CBOMCTBA ,II0JyYE€HUE U TIPUMEHEHHE.
Meran, atan

JaTumK BbICOKOM
Temneparypbl.

A. NonyyeHune
MeTaHa u3
aueTtaTa HaTpMA n
rmapokcmnaa
HaTpuA

bubmmorexa [JOK
https://myschool.edu.ru/

10

AJIKEHBI: COCTaB M CTPOCHHE, CBOICTBA

h. O6bémHble
MoAenv1 yuc-,
mpaHCc-U3oMepoB
a/NKeHoB

bubmoreka [JOK
https://myschool.edu.ru/

11

ANKeHBI:CBOMCTBA ,ITIOJIYUCHUC U IPUMCHCHUC

Jatank
BBICOKOM
TEMIIEPATyPHI.
. Tlomy4yenue
3TUJICHA U3
3TaHOJIa U
JI0KA3aTeNbCTB
0 €ro
HETIPEIEIBHOTO
CTpOCHUSA
(peakumu ¢

bubmuorexa [JOK
https://myschool.edu.ru/




OpomHOMI
BOJIOH U
pacTBOpPOM
KMnO4)

12

Ankanuensl :0011as XapakTepUCTUKa

n.
BuaeodparmeHT
bl U Cnanapl No
Teme ypoKa.

bubmorexa [JOK
https://myschool.edu.ru/

13

Anxanuensl. CBoiictBa.lIpumenenue. [lonyuenne
CHUHTETHYECKOT0 KaydyKa 1 pPe3UHbI

JaTuymK BbICOKOM
Temneparypbl.

a.
O3HakomneHue ¢
Konnekumemn
«Kayuykum n
PEe3nHbI»

bubmmorexa [JOK
https://myschool.edu.ru/

14

IukmoankaHbl

A.
LLlapocTeprKkHeBble
Moaenu
LUMKNOreKcaHa
(koHdopMmaLum
«Kpecno» u
«BaHHa»),
ANMETUNLMKAONP
onaHa (yuc-,
mpaHc-
n3omepbl).

but6mmoreka [JOK
https://myschool.edu.ru/

15

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHUS,
TOMOJIOTUYECKUH PSAI. ALETHIEH — MPOCTEUILNNA
MIPEACTABUTEND AJIKUHOB

bubmoreka [JOK
https://myschool.edu.ru/

16

XUMHYECKHE CBOI\/'ICTBa, IMNOJIY4YCHHEC U ITPUMCHCHUC
AJIKUHOB

JlaTauk BBICOKOM
TeMIIepaTyphIL.

1.

bubmuoreka [JOK
https://myschool.edu.ru/




Buneodpparment
Bl ¥ CJIAWIBI TIO
TeMe

YypOKa.
MonyyeHune
aueTuneHa us
Kapbuaa
Kanbuus.

17

Apenpl.O01as XxapakTepucTHuKa

bubmoreka [JOK
https://myschool.edu.ru/

18

Apensl: 6en3on u Tonyon. CoiictBa. [Tomyuenue.
[Ipumenenue

Jatamk
BBICOKOM
TEMIIEpPaTypHL.
J.
Buneopparm
CHTBI U
CIIaiiabl 11O
TEME ypoKa.
[[TapocTepxH
€BBIC U
00BEMHEIC
MOJICITH
OcH30/1a U
ero
TOMOJIOTOB

bubmuorexa [JOK
https://myschool.edu.ru/

19

[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOA0B. CrOCcOOBI
nepepaboTku HePTH

Jl. 'a3zoBas
3a)KHUTrajlka ¢
pO3pavyHbIM
koprycoM. 1.
Komnexmus
«Hed1s 1
HEPTEIPOAYKT
BD).
Buneodpparmen

but6mmoreka [JOK
https://myschool.edu.ru/




ThI, HA
KOTOPBIX
npecTaBiIeHa
no0bIYa HEPTH

u eé
TPAHCIIOPTUPO
BKa.
Buneodparment
bl «HedTsanabie
dakens»,
«3Konorunyeckme
KaTacTpoodbl,
CBAA3aHHble C
pasnMBom
HedTU».

20

[IpupoaHbIE NICTOYHUKH YIJIEBOAOPOIOB:
KAMEHHBIN yIroJib

JlaTuuk BbICOKOM
TEMIIEPaTYPBI.
J. Konnekius
«KameHHbIN
Yrojb 1
MPOAYKTHIETO
nepepadoTKm».
Buneodparment
Bl
«Kokcoxumuuec
KOe
IIPOU3BOJCTBOY»

bubmuorexa [JOK
https://myschool.edu.ru/

21

['enernueckas cBsA3b yIriieBOAOPO/IOB,
PUHAJISKANINX K Pa3IMYHBIM KJ1accaM

bubmoreka [JOK
https://myschool.edu.ru/

22

I'eneTnyeckas cBs3b YTJI€eBOAOpPOaOB,
MMPpUHAIJICIKAIIMX K pa3JIMYHbIM KilacCcaM

bubmuorexa [JOK
https://myschool.edu.ru/

23

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

bubmmoreka [JOK




o Teme Ne 2 «YTIeBoA0pO bl U UX IPUPOIHBIE

https://myschool.edu.ru/

MCTOYHUKIY
24 [ToaroToBka K KOHTPOJIBHOU pabOTE MO pa3aeTy 1 bu6muoreka [IOK
«YTI1eBOAOPOABD) https://myschool.edu.ru/
75 Kontponbnas pabota Nel no paszneny 1 bubnmoreka [JOK
«YTIIeBOAOPOABD) https://myschool.edu.ru/
Paznen 3. Kucjiopoacoaep:kaimue oprannyecKue coenHeHust
[aTynK BbICOKOM
Temneparypbl.
2% IIpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOI U 1 A. bubnuoreka [IOK
staHoJs. BomopoaHas cBs3b LLapocTepkHeBbl | https://myschool.edu.ru/
e moaenu
MOIEKYN
A.
27 XUMHYECKUE CBOMCTBA, OJIyYeHUE U IPUMEHEHHE 1 BupoeodparmeHt bubmmoreka [IOK
CIIMpTOB bl M Cnanabl No https://myschool.edu.ru/
TeMe ypoKa
.
Bzaumopericts
ue TJIMLEeprHa
co
CBEXXEOCaAKIEH
73 MHOroaTOMHBIE€ CITUPTHI: ITUICHTITUKOIb U 1 HbIM Cu(OH),. bubmuorexa [JOK
TJIULEPUH PacnioznaBanue https://myschool.edu.ru/
BOJTHBIX
pacTBOpOB
[JIMLIEpUHA U
STaHOJIA.
DeHOI: CTPOCHUE MOJIEKYIIbI, PU3NIECCKUE U A bu6muoteka [{IOK
29 1 BuaeodpparmeHT

XHUMHUYCCKUC CBOfICTBa, IMPUMCHCHUC

bl U cnanabl No

https://myschool.edu.ru/




TEMe ypoKa

30

Anpaeruabl: GopMaIbAECTUA U allCTAIbICT U],

AneroH

.
[apocTep>kHEBbI
e u Ctroapra—
bpurneba
Mmozenu
anbaeruaos.
BuaeodpparmeHT
bl

bubnuoreka [JOK
https://myschool.edu.ru/

31

O,I[HOOCHOBHLIC IMPEACIIbHBIC I(ap6OHOBbIe
KHCJIOTBI: MypaBbUHAA U YKCyCHas

JaTtumk pH

A.
BuaeodparmeHT
bl U cNanpl no
Teme ypoKa.
LLlapocTeprKHeBbI
e moaenu
MOJIERYN
KapbOoHOBbIX
KMCNOT.

bubmuoreka [JOK
https://myschool.edu.ru/

32

CBolicTBa,0Ty4yeHUE, IPUMEHEHUE

n.
O3HaKkomneHune c
dur3nyeckumu
cBoOMCTBaMMU
HEKOTOpbIX
npeaenbHbIX
OAHOOCHOBHbIX
KUCNOT:
MYpPaBbUHOM,
YKCYCHOM,
Mac/I HOW.
OTHOWeHue
PasINYHbIX

bubmuorexa [JOK
https://myschool.edu.ru/




KMCNOT K
BOZE.MeTanNam,
oKcMaam
MEeTaN/oB.,
rMAPOKCUAAM
MeT,

33

Pemenue 3anau v ynpaxHeHU .

but6mmoreka [JOK
https://myschool.edu.ru/

34

CrnoxxHbIe 3(DUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX
KHUCTOT. ['Uaponn3 coKHbIX 23UPOB

. Konnekrus
CIIOXKHBIX
3(¢upoB.
[TapocTepxHeB
BIC MOJICTTH
MOJIEKY I
CIIOXKHBIX
3(upoB u
U30MEPHBIX UM
KapOOHOBBIX
KHCJIOT.
[Tonyuenue
MPUSTHO
MaxXHYIIETO
CJIOKHOTO

a¢upa.

bubmorexa [JOK
https://myschool.edu.ru/

35

Kupsl: runponan3, npuMeHeHue, Ouoaorunyeckas
POJIb KUPOB. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MOIOILIEE ACHCTBUE

A. NonyyeHune
MblNa U3 XKnpa.

bubnuoreka [JOK
https://myschool.edu.ru/

36

VYrieBoapl: cocTaB, KiIacCU(UKAIUS U 3HAUCHHE

[. O6pasupbl
yrneBozoB u

nU3aenni U3 HUX.

bubmuoreka [JOK
https://myschool.edu.ru/




37

Momnocaxapunsl.l'ekcossl. I moko3a.

n.
BuaeodparmeHT
bl U cNanabl No
Teme ypoKa

bubmuoreka [JOK

https://myschool.edu.ru/

38

Jucaxapunpl: caxaposa

Jatamk
pH .
OtHom
CHHUE
pacTBopo
B
caxapo3bl
u
MaJlbTO3
bl K
TUPOKCH

ay
meau(11)

bubmuoreka [{OK
https://myschool.edu.ru/

39

Kpaxmain u nemironosa kak NpupogHbIe TOTUMEPDI

Hatuuk pH

JI. O3HakomieHue
¢ pU3NYECKUMU
CBOMCTBaMH
Kpaxmasa.
[Tonyuenne
KpaxMajibHOTO
KJIeHcTepa.

. KauecTtBeHHasn
peakuma Ha
Kpaxman

bu6mmorexa [IOK
https://myschool.edu.r
u/

40

Cucremaruzanuusa U 00001IeHNE 3HAHUHN 110 TEME
Ne3 «Kucnoponcoaepxaiue opraHu4ecKue
COCIMHEHUS M X HAXO0XKJICHUE B KUBOU MIPUPOJIEN

Bbubnuoreka [JOK
https://myschool.edu.r
u/

41

KP Ne2 no pazgeny «Kucnopoaconep:xaiiue

bu6mmoreka [IOK
https://myschool.edu.r




OpTaHU4YCCKUC COCAUHCHUS

Pa3znen 4. A3orcoaepixaiiyne opraHudecKne coelMHeHus

42

AMHHBI: METHJIAMHAH U aHWJINH

Hatuuk pH

.
Buneodparment
Bl U CJIAUIBI 10
TEME ypOKa.

N. N3arotoBneHue
LapOCTEPKHEBDI
X mopenen
MONEKRYN
M30MEpPHbIX
aMUHOB

bubnuoreka [JOK
https://myschool.edu.ru/

43

AMWHBI: XUMHUYECKHE CBOMCTBA

A. dnsunyeckue
cBOMCTBa
aHUNMHA.
OTHOwWweHune
6eH30Ma U
aHW/INHA K
6pomHoli Boge.

bubmuoreka [JOK
https://myschool.edu.ru/

44

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHUIECKHE
COEJIMHEHUS, UX OMOJOrMYECKOe 3HAaUCHUE.
CaolicTBa, NOIyYEHUE U IPUMEHEHUE AMUHOKHUCIIOT

A. T'maponus
6enkos c
NOMOLLbIO
nencuHa

but6mmoreka [JOK
https://myschool.edu.ru/

45

benku kak npupoaHbIE BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMS. XMMUYECKHE CBOMCTBA, MOJYYEHUE U
npUMeHeHHe OeIKOB

JL.
PacTBOpenue
OETIKOB B BOZIC
U UX
KOAryJIsiiusl.
OO0HapyxeHue
Oenka B
KypUHOM

bubmuoreka [JOK
https://myschool.edu.ru/




AlLe U MoIoKe

HyxiienHOBBIE KHCIIOTBI

A. Moaenn AHK

bubmuoreka [JOK

46 1 v PasntHbIX https://myschool.edu.ru/

suaos PHK.

47 ['eneTnueckas cBsI3b MEXKIY KilacCaMu OPraHUYECKUX 1 bubnuoreka [JOK
COCTUHEHUN https://myschool.edu.ru/
Pazgen S. buoJsiornyecku aKTMBHbIE OPraHUYeCKHe BelecTBa

bubmorexa [JOK

48 DepMEHTHL 1 https://myschool.edu.ru/

bubnuoreka [JOK

49 Buramunst 1 https://myschool.edu.ru/

but6mmoreka [JOK

50 T'opmoHEI 1 https://myschool.edu.ru/

bubmuoreka [JOK
aTymK pH

51 JlexapctBa 1 A P https://myschool.edu.ru/

59 [Ipaktuyeckas padora Ne 1. «MaenTudukanms 1 bu6mmoreka [IOK

OPraHUYECKUX COCTMHEHUN» https://myschool.edu.ru/

53 ['eneTnyeckue 1EMOYKY MPEBPAIICHUS KUCIOPOI- U 1 bubnmnoreka [JOK

a30TCOAEPKAIUX YIIIEBOAOPOIOB https://myschool.edu.ru/

54 ['eneTnyeckue EnoOYKy MpeBpalieHs] KUCIOPOA- U 1 bubmuorexa [JOK

a30TCOJIEpKALIUX YTIIEBOJAOPOAOB https://myschool.edu.ru/
Pemenne pacueTHBIX 3a/1a4 11O TEME
55 «A3OTCOI[I; »Kalllke o F:anecxﬂe COEIUHEHUS U 1 Bubmaorexa LIOK
p p N https://myschool.edu.ru/
WX HAXOXKJICHHUE B )KMBOM MPUPOJIE»

56 O0600611eHre 3HaHUK O KHCIOPO- U 1 bubmuoreka [JOK

a30TCOAEPKAMMX OPTAHNYECKAX COETUHECHUSAX https://myschool.edu.ru/

57 KP Ne3 no pazneny «Butamunsl. DepmeHTH» 1 bubmorexa LIOK

https://myschool.edu.ru/




Pazgen 6. BbicokoMoJsieKyJIsipHbIE COeIMHEHMSI

53 OCHOBHBIE OHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX bubmuoreka [JOK

coequHeHn. MICKyCcCTBEHHBIE TOJTUMEPHI 1 https://myschool.edu.ru/
59 CHHTETHYECKHUE MIaCTMACCHI 1 Ronnekuns Bubmmorexa HOK

MnacTtmaccsl https://myschool.edu.ru/
bubmuorexa [JOK

60 CUHTETUYECKHE KaydyKU 1 Konnekuma Kayuyk hitps://myschool.cdu.ru/
Konnekuus bubnmoreka [JOK

61 CurTeTHIECKHE BONOKHA 1 Bo/ioKHa https://myschool.edu.ru/
62 [IpakTuueckas padora Ne2 «Pacno3znaBanue 1 bu6muoreka IIOK

IJIACTMAacC U BOJIOKOH https://myschool.edu.ru/

bubmmorexa [JOK
63 buorexuonorns 1 https://myschool.edu.ru/
Pa3zgen 7. IlloaBenenue UTOroB

. N bubnuoreka [JOK

64 O06o00mieHne 3HaHU OPTaHUYECKON XUMUN 1 hitps://myschool.cdu.ru/
. bubmorexa [JOK

65 O00011IeHNE U cUCTEMATHU3aIUs 3HAHUID)) 1 hits://myschool.cdu.ru/
. bubmuoreka [JOK

66 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1 https://myschool.edu.ru/
bubnuoreka [JOK

67 Kontponbnas padota Ne 4 o kypcy 1 hitps://myschool.edu.ru/
. bubmoreka [JOK

68 AHanm3 KOHTPOJIBHOH paboTh! Nod 1 https://myschool.cdu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KoaunuyecTBO 4acoB Ucnonb3osaHue
Konr | IIpa | [ara 060pyAOBaHMﬂ DJIeKTPOHHbBIE
Ne poib | KTH | M3y4e KabuHera uudposbie
Tema ypoka
n/n Bceero H yeck | HHUA XUMUU U oOpa3oBaTe/ibHbIE
pador | pabo undposoii pecypchl
bl ThI cuctembl Touka
pocTta «Releon»
Tema 1. CTpoenue atoma u nepuoandeckuii 3akod /[.M1.MenjaeiieeBa
(74).
Buneodparment
Bl U CIAWABI MO
. TeMe ypokKa.
BBOHBIN HHCTPYKTaX MO TEXHUKE OE30MaCHOCTH. 1 Toprpersi bu6mmoreka [JOK
Ctpoenue aToma. ATOM — CIIOKHAsI YaCTHIIA. T https://myschool.edu.ru/
OMCOHa,
Pesepdopaa,
bopa
A.
BuaeodparmeHT
bl U cnanabl No
CocrosiHuE JIEKTPOHOB B aTOME. DJIEKTPOHHAS 1 TEeme ypoKa. bubmmnoreka ITOK
KOH(UTYpaIis aTOMOB XUMUYECKUX HIEMEHTOB Mogenn https://myschool.edu.ru/
opbutanei
pPasINYHOM
dopmbl
BaneHTHbIe BO3MOKHOCTH aTOMOB XMMUYECKUX 1 bubmmorexa [JOK
3JIEMEHTOB https://myschool.edu.ru/
[Teprnoanueckuii 3aKOH U MEPUOIUYECKAS CUCTEMA .
PHOA pHoz A bubmmorexa [JOK
XUMUYECKHX 1eMeHTOB /[[.MI.Menneneesa u 1 [TopTpetsr

CTPOCHUC aTOMa

bepuenuyca,

https://myschool.edu.ru/




JleGepeitaep
a,
Hreronennca,
Menneneena
. Paznuunbie
BapHaHThI
TadJInIL
SV DI EEY
KoM

CHCTEMEI
XUMUYECKUX
anemeHTOoB [. U.
MeHpeneeBa

[Tepuoauueckuii 3aKOH U CTPOECHHUE aTOMa.

.
BuaeodparmeHT
bl ¥ cnainabl No
TemMe ypoKa

bubmuorexa [JOK
https://myschool.edu.ru/

M3MeHeHnne CBOMCTB DJIEMEHTOB U UX COSTMHEHUN
B 3aBUCHMOCTH OT noaoxkenus B IICX0D
ITonoxenue Bogopoxa B Ilepuoauyeckoi cucreme
J.N.Menneneena.

. O6pasiibt
MPOCTHIX
BEIIECTB,
OKCHUJIOB B
TUAPOKCHU]IOB
2JIEMEHTOB
TPETHETO
nepuoja u
AEMOHCTpauma nux
CBOMCTB

bubnuoreka [JOK
https://myschool.edu.ru/

KP Nel no reme «CtpoeHue atomay

bubmmorexa [JOK
https://myschool.edu.ru/

HMounuad cBA3b.

Monenn
KPUCTAaNNNYECKMX
PELETOK C MOHHOWM

bu6mmorexa [JOK
https://myschool.edu.ru/




CBA3bIO.
BugeodparmeHTsi
W cnaiapl no Teme
YypOKa

Wonnast kpucTamindyeckas penieTka

Jdatunk
Temneparypsl,
AaTyuK pH, JaTunk
pPacTBOPUMOCTH

bubmuoreka [JOK
https://myschool.edu.ru/

10

KoBaneHTHas XMMHYECKas CBA3b

Jatuuk
TEMIIEPATYPHI,
natuvk pH
JlemoHCcTpanus
CYyXMX
Kpucrtanaorngpar
oB

bu6mmoreka [IOK
https://myschool.edu.ru/

11

ATOMHas U MOJIEKYJISIPHASI KPUCTAJNTNYECKUE
peLIEeTKN

AdaTtumnk
Temneparypsl,
DaT4unK pH
JemoHcTpauma
KPpUCTaNANYECKnNX
peLleToK BeLLecTs.

bu6mmorexa [JOK
https://myschool.edu.ru/

12

['nbpuausanus opobuTanei 1 reoMeTpus MOJIEKYJ

bu6mmoreka [IOK
https://myschool.edu.ru/

13

MeTtannuueckas cBsI3b . MeTamanueckas
KpUCTAJUTMUECKas pelieTKa.

Jatunk
Temneparypbl

A. Moaenun
KPUCTaNAnyecKkmx
pPELETOK
MeTansos

bu6mmorexa [JOK
https://myschool.edu.ru/

14

Bonopoanas cBsi3b

BuneodparmenTst
U CJIAMIBI II0 TEME

ypOKa.

bubmuorexa [JOK
https://myschool.edu.ru/




Mogenn monekyn

OHK n 6enka
15 Ennnas npupoa XUMHYECKHUX CBI3EH Bubmiorexa [JOK
pHp https://myschool.edu.ru/
16 Opra"ndeckue moJIMMepbl bubmiorexa LIOK
p p https://myschool.edu.ru/
17 Heopranunueckue noaumepsl bubmorexa TIOK
p p https://myschool.edu.ru/
18 I"'a3000pa3HOE COCTOSHUE BELMIECTBA Bubmiorexa [JOK
p : https://myschool.edu.ru/
19 [Tpupoanble ra3000pa3Hble CMECH: BO3AYX U bubmmorexa LIOK
IIPUPOJHBIN ra3 https://myschool.edu.ru/
20 [TpencraBuTey ra3000pa3HBIX BEMIECTB: BOJIOPOI, bu6mmoreka [JOK
KHCJIOPOJ, YTJIEKUCIIBIN ra3, u3yueHHUe UX CBOMCTB. https://myschool.edu.ru/
1 [TpencraBuTeny ra3000pa3HbIX BEIIECTB: AMMHAK, bubnuorexa LIOK
STUJIEH, U3YUYEHHUE UX CBOMCTB https://myschool.edu.ru/
bubmuorexa [JOK
22 ITP Nel «IT a »
N OJIy4Y€HHUE U pacrio3HaBaHUE ra30B https-//myschool.cdu.ru/
.
Buneodpparmen
TBI ¥ CJIANBI TTO
TEME ypoKa.
Kunxoe cocrosguue BemecTBa. Boga. Xunkne Boma B
23 KpucTauibl. MaccoBas 10J1s1 paCTBOPEHHOIO A3JIMYHBIX bubmorexa HOK
| p https://myschool.edu.ru/
BEILIECTBA. arperaTHbIX
COCTOSIHUSIX U
e€ pa3oBbic
NepeXObl.
. Nonyyenne
24 KecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHHS A y bubmorexa HOK

YKECTKOW BOAbI U

https://myschool.edu.ru/




yCTpaHeHue

KECTKOCTHU
TBépabie
BEILECTBA.
IImaBnenne
dazoBbIC
MepPEXOIbI.
CyOnnma
75 TBepaoe cocTosinue BelecTBa. AMOp(dHbIE HZ HH bub6nuorexa LIOK
BemecTBa. CocTaB BellecTBa U CMECEH. https://myschool.edu.ru/
necyonnma
LY.
Kunkue
KPUCTAJUTBI
Buneodpparmen
TEI U CJIAUABI IO
TEeME ypoKa.
26 JlucriepcHble CUCTEMBI O6pass! bu6nuoreka [JOK
https://myschool.edu.
JTUCTIEPCHBIX ttps://myschool.edu.ru/
CHUCTEM H UX
XapaKTepHble
NPU3HaKK
3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. Pacuersl,
bubmuoreka [JOK
27 CBSI3aHHBIE C MIOHATUEM «MaCCOBAs OJISI DJIEMEHTA
https://myschool.edu.ru/
B BEIIECTBEY»
3aKOH ITOCTOSIHCTBA COCTaBa BelecTBa. Pacuersl,
bubmuoreka [JOK
28 CBSI3aHHBIE C MIOHATHEM «MaCcCOBas IOJISI DJIEMEHTA
https://myschool.edu.ru/
B BEIIECTBE»
29 O06o001IeHre U CUCTEMAaTH3aIusl 3HAaHUH 110 TEME bubmuorexa [JOK
«CtpoeHue BenecTay https://myschool.edu.ru/
30 KP No2 o teme «CTpoeHue BelecTBa» bu6mmoreka [{JOK




https://myschool.edu.ru/

bubmuorexa [JOK

1 AHaI3 KOHTPOJIBHOMN ThI Ne 2.
3 A3 KOHTPOIILHOH paboTkr N https://myschool.edu.ru/
Tema 3. Xumuueckue peakuuu (174).
3 Knaccudukarus XuMIUecKnX peakiuii B bu6mmoreka [JOK
HEOPraHWYECKOU XUMHUU https://myschool.edu.ru/
33 Knaccudukarus XuMuueckux peakuuii B bubnuorexa [IOK
OpraHM4eCKON XMMHUHU https://myschool.edu.ru/
DakTopsl,
BIIMAIOLINE HA
CKOPOCTh
TOMOT€HHOMN
peakuuu:
. npupoaa u bubmuoreka [JOK
34 CKOpOCTh XMMHUYECKON peaKkuu
p peaxi KOHLIEHTpaLHs https://myschool.edu.ru/
pearupyommx
BELIECTB,
TemIeparypa.
A.
35 OOpaTUMOCTh XUMHUYECKHUX PEAKIIUMA. BuaeodbparmeHTbl bubnmoreka [JOK
HeoGpaTumble peakiuu M cnaingpl no Teme https://myschool.edu.ru/
ypoKa
A. Habnoaexue
. cCmeLLeHuA
OOpatuMble XUMUYECKHE peakLuil. XUMHUUECKOe UJ' bubnuorexa [IOK
36 XMMWYECKOro
paBHOBecHE https://myschool.edu.ru/
paBHOBecuA B
cucTemax:
[ounstre pH. Boaop®isiii dieias i .
37 Posb BOZIBI B XUMHYECKHX PEAKLUAX p HOP "

Wunpukaropsl. Posp fttmpemsisepiipdneud




JKA3HHU YeJIoBeKa. ]
HX IPOTEKAHMUS.
AaTtymk pH

loHHbBIE peaKliy U YCIOBY

38

QHQKTPOHI/ITBI N HCOJICKTPOJIUTHI

AaTumK pH

bubmuorexa [JOK
https://myschool.edu.ru/

39

DNEeKTPONUTHYECKAs TUCCOLUALIMS

DaTymK pH

bu6mmorexa [JOK
https://myschool.edu.ru/

40

FI/I,I[p OJIN3 HCOPTAaHUYCCKUX COGI[I/IHCHI/If/'I

narauk pH /.
I'maponus
KapOOHATOB,
Cynb(aToB U
CUJIMKATOB
HIEJIOYHBIX
METaJUIOB,
HUTpaTa
ceunna(Il) nmm
LIMHKa, XJopuaa
aMMOHHUS.

N. UccnepoBaHune
cpeabl pacTBOPOB
C NOMOLLbIO
WHAMKATOPHOM
bymaru

bubmuoreka [JOK
https://myschool.edu.ru/

41

I'maponus opraHnYecKuX COEAUHEHHI

DaTumK pH

bubmuorexa [JOK
https://myschool.edu.ru/

42

OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE pcaKkuuu B
HEOPraHWYECKOW XUMUU

.
Boccranosne
HHE OKCHA
meau(11)
yIJIeM U
BOJIOPOJIOM.
Boccranosne

bu6mmoreka [IOK
https://myschool.edu.ru/




HHE
TUXpoMaTa
KaJaus
STHJIOBBIM
CIIUPTOM.
OKuCIUTEIbH
bIe CBOMCTBA
TUXpoMaTa
KaJus.
OkucieHue
aJbIeruaa B
KapOOHOBYIO
KHUCTIOTY
(peakuus
«ceped
pSHOTO
3epkana

» WA
peaxiu

SC

THUAPOK
CHJIOM
meau(11

))-

43

OKHCIUTEITBEHO-BOCCTAHOBUTEILHBIC pCaKkuuu B
OpFaHquCKOﬁ XUMHNHU

bu6mmoreka [IOK
https://myschool.edu.ru/

44

DNEeKTPOIN3 paciliaBoB

bubmuoreka [JOK
https://myschool.edu.ru/

45

DJEeKTPOIN3 pacCTBOPOB

A. dneKktponns
pacteopa
cynbdara
meau(ll)

bubmuoreka [JOK
https://myschool.edu.ru/




bubmuorexa [JOK

4 HUE U CUCTEMATU3alUs 3HAHUH 110 TEME.
6 Obobuerne 1 crcTeMaTH3alKA 3Ha 0 TeMe https://myschool.edu.ru/
bubmuoreka [JOK
47 KP Ne3 mo teme «XUMHYECKIE PEAKIIAN)Y
N peakn https://myschool.edu.ru/
. bu6mrorexa [JOK
4 AHaIu3 KOHTPOJIBHOMI ThI No2
8 113 KOHTPOJIBHOH paboThl N https://myschool.edu.ru/
. bubmuorexa [JOK
49 Knaccudukamus HeopraHn4eCKux COSTUHEHNH
¢uran p A https://myschool.edu.ru/
. bu6mmorexa [JOK
50 Knaccudukanusa opraHndeckux coeTuHESHUN
¢ 1 p A https://myschool.edu.ru/
n.
ITonoxenue merannos B [ICXD JI.M. Mennaeneesa,
AN. Menn BuaeodparmeHt | Bubmmoreka [OK
51 cTpoeHus ux aToMoB. Du3nyeckue CBONCTBA .
bl U CNanabl NO https://myschool.edu.ru/
MeTauioB. CIUiaBhl.
Teme ypoKa.
n.
57 XUMHYECKHE CBOMCTBA METAJJIOB KaK BupoeodparmeHt bu6mmorexa [JOK
BOCCTaHOBHTEIICH. bl U cnanAapl No https://myschool.edu.ru/
Teme ypoKa.
A. Koppo3usa
MEeTannoB B
PasNNYHbIX bu6mmoreka [JOK
53 Koppo3sus metanios
YCNOBUNAXU https://myschool.edu.ru/
MeToAbl 3aLMTbI
OT Heé
Tonoxenue Hemeramios B IICXD 1. A
BugeodpparmeHt bu6mmoreka [IOK
54 MenneneeBa, ctpoeHus ux atoMoB. Ouznueckue .
o bl U CNanabl NO https://myschool.edu.ru/
CBOMCTBA HEMETAJIJIOB
Teme ypoKa.
55 XuMHUYECKHE CBOMCTBA HEMETAIIIOB KaK bubmuorexa [JOK

OKHMCJIATEIEH U BOCCTAaHOBUTEIIEH

https://myschool.edu.ru/




bubmuorexa [JOK

56 Kucnotsl Heopranunueckue AaTunk pH hits://myschool.cdu.ru/
bubmuoreka [JOK
H
57 Kucnotel oprannueckue OaTYnK p https://myschool.edu.ru/
58 OcHoOBaHUS HEOPTaHUYECKHE aTumkK pH bubanorexa [IOK
p A P https://myschool.edu.ru/
AaTumK pH bubmuoreka [JOK
59 OcHOBaHUA OpraHUYECKUE https-//myschool.edu.ru/
. bubmuorexa [JOK
60 Comu. Knaccudukanus conei Jatumnk pH hitps://myschool cdu.ru/
61 XHUMHYECKHE CBOIMCTBA COIEH bubmorexa LOK
https://myschool.edu.ru/
62 ['enernueckas cBsI3bp MEXKy KJIacCaMU bu6nuoreka [JOK
HEOPraHWYECKUX U OPraHUYECKUX COCAUHEHUIN https://myschool.edu.ru/
63 [IpakTuueckas pabora No2 «nenTudukanus bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTBY https://myschool.edu.ru/
. bu6mmorexa [JOK
64 O0001IeHrEe 1 cCUCTEMAaTU3alMs 3HAHUI 10 TEME https://myschool.edu.ru/
65 Konrtponsnas padora Ne4 o teme «Bermiecta u bub6nuorexa LIOK
HUX CBOMCTBa» https://myschool.edu.ru/
. bubmuoreka [JOK
66 AHaM3 KOHTPOJIBHOU PabOThI https://myschool.edu.ru/
Tema 5. Xumus B :ku3HU 00mecTBa (24).
n.
BupeopparmeHT
67 XUMHS ¥ IOBCEIHEBHA KU3Hb YeJIOBEKa A d)vp bubmorexa LOK
bl U Cnanabl No https://myschool.edu.ru/
Teme ypoKa.
.
BupeodparmeHT
68 XWUMUA U POU3BOJACTBO. XUMUS U IKOJIOTHUS Aeobp Bubmiorexa [JOK

bl U cnanabl No
TemMe ypoKa.

https://myschool.edu.ru/




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







