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HOACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpelHEro obmero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3axkoHa OoT 29.12.2012 No 273-®3 «O6
oOpa3oBanuu B Poccuiickoil @enepaunn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM ctanaapte COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
ydeOHOro mpeameTra «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
O®epnepanuun Ha nepuon a0 2025 roma» (Pacnopsixenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKe MpOrpaMMbl MO XUMHH, K OIPEACICHHUIO
oOuieit crpaTteru 00y4eHus, BOCOIUTAaHUS M pa3BUTHUS OOy4YaIOIIMXCSA CPEACTBAMU
yuebHoro npeameta «Xumus» st 10—11 ximaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHUentyaneHble nonoxenus ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
coJiep>KaHus, pe3yiabTaToB OOydeHHs U TpeOOBaHHI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, [0JIy4aeMoe BBIITYCKHUKaMU
o0mieo0pa3oBaTelbHOW OpraHU3allid, SBJISETCS HEOThEMJIEMOM YacThio UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBepUIAIOUIMM JTAllOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH I[IEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KYIbTYphl
YelloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO W TPUPOAHOM cpene. Peammsyercss xumudeckoe oOpa3oBaHHE
oOyuyaroluxcs Ha YpOBHE CpeAHEro o0miero oOpa3oBaHUs CPEACTBAMH y4EOHOIO
npeaMera  «XuMHUs», COJEpPKAHME M IOCTPOEHUE KOTOPOrO OIIPEJCIICHbl B
nporpaMme MO XUMHUU C Y4YETOM CHEeUUM(PUKH HAYKHM XUMHUH, €€ 3HAUCHHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIbHOW >KU3HH OOIIECTBA, a TaKke C y4ETOM
o0mMx 1ened M TNPUHIUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero o01ero oopasoBanus B Poccuiickoii denepanum.

XUMHUS Kak 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyio pojb B
COBPEMEHHOW IUBUIIM3ALNK, B CO3[JaHUM HOBOM 0a3bl MaTepUaTbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B POPMHPOBAHUE PAIIMOHATILHOIO HAYYHOTO MBILICHUS,
B CO3/IaHHME€ IEJIOCTHOIO MPEJICTABICHUSI 00 OKpY)KAroIIeM MHUpE KakK O €IUHCTBE
OpUpPOABl M YeJIOBeKa, KOTOpoe (OpMUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOTO COCTAaBa OKPYXKAIOLIEro MHpPAa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH PUMEHEHHUSI.
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TecHO B3aMMOIENUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMM, XUMUs CTaja
HEOTHEMJIEMOM 4aCThI0O MUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTIO
TpyAa W KM3HU KaxJa0oro uieHa ooOmectBa. CoBpeMeHHas XMMHUSA Kak Hayka
CO3MJATEIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAlpaBiI€HAa Ha pELICHUE
rJ100aJbHBIX NPOOJEM YCTOMUMBOTO pa3BUTHsI UEJIOBEYECTBA — ChIPHEBOM,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM € OOIIMMH LENSMU W TNPUHIUIAMH CPEIHETO OOIIEro
oOpaszoBaHusl cozaepkanue npeamera «Xumus» (10—11 kimacceel, 6a30BbIl YPOBEHD
U3yUYEHUs1) OPUEHTUPOBAHO NMPEUMYLIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOIMMYI0 UM Ui BBIPA0OTKM  MHPOBO33PEHUYECKHX
OPHEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJDKEHUS
0o0pa30oBaHus B pa3IMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBisIlOIIUMHA  TIpeaMeTa  «XHUMUSD» SBIAIOTCA 0a30BbIe KypChl —
«Oprannueckas xumusi» u «OOmas ¥ HeOpraHudeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUW MO HEOPTraHWYECKOW XUMHH (C BKIIOYECHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHnyeckon xumuu. PopmMuUpOBaHUE JAHHON CHUCTEMBI 3HAHUU IIPU HU3YYECHUHU
npeaMera O0O0eCreyrMBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro0 MHOT000pa3ust
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa conepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XUMHUsS» cQopMUpoBaHa B MpPOrpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3Y4YeHHI0 y4eOHOro Marepuana M oOyCJIOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeNeTIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHM4YEeCKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHSI OPTaHHUYECKUX
COCAVHEHNH, a TAKXXE€ HA YPOBHE CTEPEOXMMHUYECKHUX M DJIEKTPOHHBIX
OpEeACTaBICHU O CTpoeHHHu BemecTB. CBeleHUs 00 H3y4aeMmblXx B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOIOTMYECKU
AKTHBHBIX COEAUHEHHH. B Kypce OpraHMyecKoM XUMHH IIOJYYalOT pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO 00IEro 0O0pa3oBaHWs MEpBOHAYAIbHBIC
NPEICTABICHUS O XUMUYECKOUN CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHS B mpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA
TEOPETHUUECKU MaTepuan U (HAKTOJIOTMUECKHE CBEICHHMS O BeEIeCTBAaX H
XUMHYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHSD) OOYyYarOIIUMCS TPEAOCTABISIETCS BO3MOXHOCTh OCO3HAThb 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX UM METOAOJOTMYECKHUX MO3UIINH,
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rIyo)ke TIOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
006001aromei 10 0OBICHSIOMICH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWN O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOECHHH,
CBOMCTBaX W NMPUMEHEHHUH, a TAKXKE O XMMHUYECKHX PEaKIUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJjiHsgercs B kKypcax 10 um 11 kiaccos
AJIEeMEHTaMH  COJIEP)KAHMs, HMMEIONIUMHU KYJIbTYPOJOTUYECKUM M TMPHUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBAlOT €€ pojib B IMO3HABATEIHLHONM W MPAKTHUECKOU
JIESITENIbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBAXKEHUSI K MPOIECCY
TBOPUYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO © JIMYHOCTHO 3HAYUMBIX
npoOiieMax, CBSI3aHHBIX C XHMHEH, KPHUTHUYECKH OCMBICIMBAThL HMH(POpPMAIUIO H
NPUMCHATh €€ A TIONOJIHCHMSI 3HAHWH, PEIICHUS WHTCIUICKTYallbHBIX M
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3aa4. B 1enom coaepkanue y4eOHOro
npeaMera  «XUMHUS»  JIAHHOTO  YPOBHS  W3YYCHHS  OPHUCHTHPOBAHO  HA
dopmMupoBaHue y 00YyYarOIMUXCS MHPOBO33PEHUYECKONW OCHOBBI JJIsi TTIOHUMAaHUS
¢unocodckux uieH, TaKUX KakK: MaTepHAIbHOE €JUHCTBO HEOPTraHMYeCKOro M
OpPraHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpPOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBJICHHA MyTEM OKCIIEPUMEHTAa U
pEeIICHUST TMPOTHUBOPECYUH MEXKIy HOBBIMH (akTaMd ¢ TEOPECTHUYECKUMHU
NPEINOChUIKAMH, OCO3HAHWE POJIM XHMHUH B PEHICHUH DKOJIOTUYECKUX MpodiieM, a
TaKxe MpobaemM cOepeKeHusl IHEPTEeTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmmane pemienwms 3amad4 BOCIHMTAHMS, PAa3BUTHS W COIMANTHM3AIAN
0OyJaromuxcss TPHUHATHIC TPOTPAMMON IO XWMHU TOJXOIbI K OIPEACICHUIO
COJEpKaHUsI M TOCTPOCHHUA TpeaMeTa MpeaycMaTpuBaioT (OpMUPOBAHKE
YHUBEPCAJIbHBIX ~YYEOHBIX JCHCTBUH, HMMEIOMUX 0a30BO€ 3HAYEHUE s
pa3IMYHBIX BHJIOB JCSITENBHOCTH: pEIICHUS NpoOiieM, MOWCKa, aHalu3a W
00paboTKu nH(pOpPMaAIIUU, HEOOXOAUMBIX JJIsi MPUOOPETEHHUS OMBITA MPAKTUIECKOM
U HCCIIeIOBAaTENbCKON JEATENbHOCTH, 3aHUMAIOUIeH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpemomaBaHWs XUMUM KakK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero o0Opa3oBaHus, MPU OMPeaeTICHUN
COJIepPKATEIIbHONW XapaKTePUCTUKHU IIeJIed HW3Y4YeHUs NpeJAMETa HampaBlIeHUEM
NIEPBOCTETICHHONW 3HAYUMOCTH TPAIUIUOHHO TpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKOU
JESITEIHHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOM TOYKHM 3PEHUSI TAKOW MOAXOJ K ONPEICICHUIO LENEH HU3Yy4YCHUs
IpeaMeTa SIBJISIETCS BIIOJTHE ONPaBIaHHbBIM.
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CornacHO MaHHON TOYKE 3pEHMS TJIABHBIMU LEIAMHU U3Y4YEHHUs NpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 KI1.) IBISIOTCS:

e (¢dopMHpOBAaHHE CHCTEMBl XHUMHYSCKMX 3HAaHMM KakK  BaKHEHIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOH
JeKaT KIIIOYEBbIC MOHATHS, (PyHIaMEHTAIbHbBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000111IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIEHHE C HCTOpUeHn
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX JUIsi MPUOOpETEHUs
YMEHUW OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUU,
UMEIOIINX MECTO B IPUPO/JIE, B TPAKTUUYECKOW U MMOBCEAHEBHOM KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIO/IEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TMPaBUII
0e30macHOro 00paIleHus ¢ BEIECTBAMHU.

Hapsny ¢ atum, conepkaTenbHas XapakTepUCTUKa LEIeH U 3a1a4 U3yYeHUs
peaMeTa B IporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMH MIPHUOPUTETAMU B CHUCTEME CpeaHero oluiero oopazoanusi. Ceroans B
OpernojaBaHul XUMHM B OOJIbIIEH  CTENEeHH OTHAETCA  MpEearouTeHUe
NPaKTUYECKONM KOMIIOHEHTE COJIepKaHusi OOy4YeHHUs, OpPHEHTUPOBAHHOW Ha
NOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliy, BIAJCIOLIEr0 HE
HA0OpOM 3HaHUM, a (PYHKIMOHAJIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU H
YMEHUSMH aKTHBHOTO MOJyYCHUs 3HAHUW M NMPUMEHEHUS UX B pPeajbHON >KU3HU
JUTSL pEIICHUS TPAKTUYECKUX 3a]1ay.

B cBsa3u ¢ stUM mpu u3ydeHHM TMpeaMera «XUMUs» JIOMUHHUPYIOIIEE
3HaUYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

azanTanys 0O0y4YaroIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHUE  MHTEJUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJIHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dbopmupoBaHue 'y OOydYarolIUXCA  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE HJis pPa3JIMYHBIX BHJIOB
NEeSATENbHOCTU: PELIEHUs Ipo0sieM, MOMCKa, aHaiu3a U o0pabOTKH MH(OpManuH,
HEOOXOMUMBIX [UJIsi TPUOOPETEHHUsI OIbITa JAESITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJIg OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPELY;
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pa3BUTHE MO3HABATEIBLHBIX WHTEPECOB, WHTEIICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEHW 00y4YarIIMXCA: CIOCOOHOCTH CaMOCTOATEIHLHO MTPHUOOPETaTh HOBBIE
3HAHMS 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIh30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUHU [yl MOUCKAa U aHalu3a y4yeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIONIUXCS aCCOIMATUBHOTO M JIOTHIECKOTO
MBIIIUICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TMpPH TUTAHUPOBAHUHM W TIPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHWE Yy OOyJarommxcs YOSKIEHHOCTH B T'yMaHHUCTUYECKOU
HATpPaBIEHHOCTH XUMHUH, €€ BAKHOW POJM B PEHICHHH TIOO0AIBHBIX TPOOIEM
paIMoOHaIBLHOTO MPUPOIOIIOIE30BaHUS, TOTIOJHEHHSI YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIIICHUSI K TIPHPOJE U CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETEHHUsS OIbITa
UCTIONb30BaHUSl TONYYCHHBIX 3HAHUN JUIS TPUHSATHUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBIICHUSMHU.

B yueOGHOM miaHe cpeaHero ooOIero oOpa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTr0 ypOBHS BXOJIHT B COCTaB MpeAMETHON oOmactu «EcTecTBEeHHO-HAayYHBIE
PEIMETHI.

OO11ee yncIo 4acoB, OTBEAEHHBIX IJIs1 U3YyUYEHUs] XUMHUH, HA 0a30BOM YpOBHE
cpeanero obmiero oOpa3zoBanusi, coctapisgeT 68 vaco: B 10 kiacce — 34 ygaca (1
yac B Heenro), B 11 knacce — 34 yaca (1 gac B He/ielnio).
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COJAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOil XMMUH

[IpenmeTr oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEILIECTB U MaTepUaNIOB. Teopusi CTPOEHUS OPraHUuYECKHUX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIE N0JI0KEHUSI. CTPYKTYpHBIE (DOPMYIIbI
OpraHMYeCcKUX BellecTB. ['oMonorus, wu3zoMepus. XuMUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccupuUKaMM OpPraHUYECKUX BemiecTB. HomeHknaTypa
OpPraHMYeCKUX COEJUHEHHM (CUCTeMaThyecKas) MW TPUBHUAJIbBHBIE Ha3BaHUSA
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

OKCIEPUMEHTAILHBIE METOJIbl HM3Yy4YEeHHUS BELIECTB W UX MPEBPAILCHUIL:
O3HAKOMJICHHE C OO0pa3laMyd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX OINBITOB M0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBiIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psai. MeraH U 3TaH —
MPOCTEHIITNE TPEICTABUTEIN AalKaHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuy 3aMelIeHus] U TOPEHMs), HAXOXJEHWE B TMPUPOJE, MOJIy4YeHUE W
IIPUMEHEHNE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U IMPOMUIEH —
IpOCTEHIIINE TMPEICTABUTEIN AaJIKeHOB: (PU3MUECKHE U XUMHYECKHE CBOMCTBa
(peakiuy  TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUIpATAlMM, OKHUCJICHUS U
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 u meTunOyranueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakuusi moiaumepuszanuu). [lonmydeHre CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TPOCTEUINHMKM MpEeICTaBUTENIb AJKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TalOTeHUPOBAHUS, THApPATAIINH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. bensoin: coctaB, cTpoeHue, (pU3NYECKHME M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBaHUS U HUTPOBAHUS), TIOJIydEeHUE U MPUMEHEHUue. 1oyon:
cocmas, cmpoenue, uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBanUsl U HUMPOBAHUS), NoayyeHue u npumenenue. TOKCUIHOCTh
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apeHoB. l'eHeTMueckas CBsI3b MEXAY YIJIEBOJAOPOAAMH, NPUHAMICKAIUMU K
Pa3IMYHBIM KJ1acCaM.

[IpupoaHble MCTOYHHMKH YTIIEBOAOPOJOB. IIpupoaHbli Ta3 M NONYyTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxaenue. CrnocoObl mepepabOTKu HEDTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTAIUTUYECKHil), muposu3. I[IpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITYy. KaMeHHbIH
yroJib ¥ MPOAYKTHI €ro MnepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAILCHUIN:
O3HAKOMJIEHHME C oOpasllaMH IJIJACTMACC, KaydyKOB M PE3HHBI, KOJUICKIHH
«Hedpts» u  «VYroap», MOJECIUPOBAHHWE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIoreHONPOU3BOAHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJYyYEHHE ATHIICHA
Y U3y4YEHUE €r0 CBOUCTB.

PacuéTtnrblie 3amaun.

Beruncnennss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTA PEAKIUM MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOJTYKTOB PEaKIUH).

Kuciiopoacoaepxamue oprannyeckue CoeAuHECHUs

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHONI W 3TAaHOJ: CTPOEHHUE,
dbu3nyeckue M XHMHUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU METAJLJIAMU,
rajoreHoBOJIOpPOJIaMU, TOpPEHUEe), NpUMeHEeHHe. BoIOopoJHbIE CBS3U MEXKIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAaHOIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaromMHsl€  COUPTHL. JTWICHTJIMKOIbL W  TIIHALECPUH: CTPOCHHUE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE CO IIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAsl peakivsi Ha MHOroaTOMHbIE cnupThl). [ledicTBue Ha
Opra”u3M 4esnoBeka. [ [puMeHeHne TiniepruHa u TUICHTJIUKOIS.

®deHon: CTpOeHHWE MOJICKYJbl, (HU3WYecKne W XHMHYECKHE CBOMCTBA.
TokcuunocTth (peHona. [Ipumenenne penona.

Anpnerunpl U kemowuwvl. DopManpaeruy, aneTAIBACTHI:  CTPOCHHE,
dusznyueckre W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINM), OJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE —TpeJebHbIE KapOOHOBBIE KHCJIOTH. MypaBbuHAs U
YKCYCHAsl KUCTIOTHI: CTPOCHHE, (PU3MYECKUe W XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oO1Me ajs Kjiacca KUCIOT, peakius 3Tepu(puKaiuu), noayuyeHne U NpuMeHEHHE.
CreapuHOBasi M OJICMHOBAs KHCIIOTHI KaK IMPEICTABUTENN BBICIINX KapOOHOBBIX
KUCIOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [wmaponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruveckas
pPOJIb KUPOB.
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VYrneBoapl:  coctaB, Kiaccuukanus ~— yrieBogoB  (MOHO-, JAU- U
noyrcaxapuabpl). [Ir0Kko3a — IpoCTeHIMii MOHOCAaXapHuI: 0COOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHE U XHMHYECKHE CBOHCTBA (B3aUMOJEHCTBHE C
ruapokcugom meau(ll), okucienne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3bl), HAXOXJACHHWE B NPUPOJE, NPUMEHEHUE,
ouonoruueckas poib. GotocunTe3. GpykTo3a Kak H30MeEP IIIFOKO3BI.

Kpaxman n nemnonosa kak npupojassie nonumepsl. CTpoeHne kpaxmania U
HEeJUTI0I03bl.  PU3NYEeCKue U XMMHMYECKHE CBOMCTBAa Kpaxmana (THIpOius3,
Ka4eCTBEHHAsl peakLus C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M MX MPEBPALLCHUM:
poBeJiCHUE, HAOIIOJCHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcugoM Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
ruznpokcusiom Meau(Il)), anprernioB (OKuUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruapoxcugom meau(ll), B3ammopeiicTBue Kpaxmalia € HOJOM),
IPOBEJICHUE MTPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCTIOTHI.

PacuérHblie 3amaym.

Boluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB HJIM MPOJAYKTOB PEAKIIUH).

A3oTcoaepKanme OpraHnyeCcKUue COCIMHEHHS.

AMUHOKHCIIOTBI KaKk amM(pOTEepHbIE OpraHHuYecKue coequHeHus. dusnyeckue
U XMMHYECKHE CBONCTBA aMHUHOKHCJIOT (Ha MpuUMepe riauluHa). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benkn kak npuUpoOAHBIE BBICOKOMOJIEKYIJISIpHBIE coequHeHus. [lepBuunas,
BTOpPUYHAsl M TPETHYHAas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpPALIMsl, KAYECTBEHHBIE pEaKI[MU Ha OEIIKH.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHMs] BEIIECTB M HUX IPEBPAILCHHIA:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: JA€HATypauus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BrIcOKOMOJIEKY/ISIPHBIE COeAUHEHH S

OCHOBHBIE MOHSATHS XHUMHH BBICOKOMOJEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3ALNN, CPEIHAS MOJIEKYISIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEIUHEHUH —
NOJIMMEPU3ALNS U TTOJIMKOHICHCALINSL.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHMIA:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3H.
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Peanuzanus MexnpeaMeTHBIX CBSA3EH NPU U3YYEHUN OPraHUYEeCKOW XMMUU B
10 kjacce OCYIIECTBIISIETCS Ye€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX ITOHATUH, TaK U IOHATUH, SBIAIOLIMXCS CUCTEMHBIMHU JUIS OTAEIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: SABJICHUE, HAYUYHbIN (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAIU3, CUHTE3, KJIacCU(PUKALM, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: Martepus, DSHEPrus, Macca, aToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusM, Ouochepa, oOMEH BEIECTB B OpraHuU3MeE,
doTtocuHTE3, OMOJOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHbIE TOPOJBI, MOJIE3HbIE UCKOIMAEMbIE, TOILIMBO,
pecypcehl.

TexHonmorusi: THUILEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAaHUS,
MOIOIIIAE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaTsl, MaTeprualbl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPI'TAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMHH

XUMUYECKUM dJIeMeHT. AToM. Sapo artoma, U30TONbL. DJIEKTPOHHAs
000J10uKa. DHEPreTUYeCKHue ypOBHH, IMOAYPOBHU. ATOMHBIE OpOHTamH, S-, p-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeieieHUs AJIECKTPOHOB MO OpOUTAISIM B aToMmax
3JIEMEHTOB TEPBBIX YETHIPEX NMEPUOAOB. IJIECKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH U llepuonnyeckas cucreMa XUMHUYECKUX BJIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANYECKOTO 3aKOoHA M Ileproanyueckoi CUCTEMBI
xumuueckux diemeHTtoB JI. M. MenmeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUUYECKUX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX W CIIOXKHBIX BEIIECTB IO TPYIIaM U TEPHOJIaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBsI3b. BuIbl XUMHUUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAsi W MOJspHAas, WOHHAsA, MeTaJuinueckas). MexaHu3MbI
o0pa3oBaHUs KOBAJCHTHOW XUMHYECKOW CBA3M (OOMEHHBII UM JOHOPHO-
akienTopHelii). BomoponHas cBsi3b. BaleHTHOCTb. DJIEKTPOOTPHUIIATEIBHOCTD.
Crenenp okuciieHus. MoHBI: KATHOHBI M aHUOHBI.
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BemectBa  MOJEKYJIIpHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTANIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Tonstue o aucrnepcHbIX cucrteMax. VICTUHHBIE U KOJUIOUAHBIE PACTBOPBI.
Maccosas 1051 BeecTsa B pacTBOpeE.

Knaccuduxanus HEOPTaHUYECKHUX COEMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. |'€HeTHYecKas CBA3b HEOPraHWYECKUX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa. Kimaccupukanuss — XMMHYECKHMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKON XHWMHH. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKkopocTh peakimu, €€ 3aBUCUMOCTh OT pazfiMyHbIX (pakTopoB. OOpaTuMbie
peakuuu. XuMHYecKoe paBHOBecue. DakTopbl, BIUSIONMIME HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTuyeckas aucconuanus. CuiabHbie U ciiadbie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTAsl, HEUTpaJIbHAs, 1I€JI0YHAs.

OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIAH.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYE€HHUs BEIIECTB U HX MPEBpaIICHUM:
nemoHctpauus Tabnun «llepuoanueckas cucremMa XuMuueckux 3aeMeHToB Jl. U.
MenneneeBay, U3ydeHUE MOJIENEH KPUCTAJUIMYECKUX PEIIETOK, HAOMIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IOKEHHUE MTEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIU3aTOPa, ONPEIACICHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMONIbIO YHUBEPCAIBHOIO HWHIMKATOPA, PEAKUMH HOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3inuHbIX (GAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnbie 3anaun.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIUHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHATUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilosoxxenne HemetayuioB B Ilepuognyueckoit  cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HAa MpHUMEpE
KHCIIOpoa, cepol, pocdopa u yriepona).

XUMHUYECKHUE CBOMCTBA BaKHEWIIMX HEMETAJUIOB (rajoreHOB, CEphbl, a30Ta,
dochopa, yrmepoga WM KpeMHHs)) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprumeHeHne BaXKHENIINX HEMETAJUIOB U UX COEAUHEHU.
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Meramnsl. [lonoxenune MeraiuioB B llepuoanueckor cucremMe XHUMHUYECKUX
sanemenToB JI. . MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK
aToMoB MeTtauioB. O0mume gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DIIEKTPOXUMUYECKUI P HAITPSKEHUI METAJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHMH,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmoydeHus: MeTauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUiaBbl», 00pa3loB HEMETAIIOB, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0Ue, KaUueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTnrble 3amaun.

Pacuérel maccel BemiecTBa WM 00ObEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WM OOBEMY OJHOTO M3 Yy4YacTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEILECTB UMEET MTPUMECH.

XuUMUS U )KU3Hb

Ponb xumum B oOecrieueHUH IKOJIOTUYECKOM, PHEPreTUUeCKON U MUILEeBOU
0€30MacHOCTH, pa3BUTUM MeIUIUHBL. [IOHSATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUNAX MPOMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpPE BEHIECTB M MATEPHUAIOB. BAKHEWIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MAaTepuaibl, KpAacCKHh, CTEKJIO, KEpaMHKa,
Matepuanbl Il AJEKTPOHUKH, HAHOMATECPUAIbl, OPTAaHUYECKUE U MUHEPAIbHBIC
yIn0OpeHusl.

XuMHUg W 3I0POBbE YEIIOBEKA: IMPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penapaToB, MpaBuiia 0E30MACHOr0 MCIOIL30BaHUS MpPEenapaToB OBITOBOW XUMHUU
B [IOBCEJTHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peamuzamuss  MeXnpeaMETHBIX  CBA3€H TpW  WM3ydyeHUH oOmed u
HEOpPraHUYEeCKOW XUMHUU B 11 Kitacce OCYIIECTBIAETCS YE€pe3 UCIOJIb30BAHUE KaK
OoOIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHH, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIN (DaKkT, rumores3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCUPUKalUs, TMEePUOAUIHOCTh, HAOIIOIEHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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®dusuka: MaTepusi, SHEPTUsi, Macca, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOII, PaJMOaKTHUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TENIO,
00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PM3MYECKUE BEIWYMHBI U CAUMHUIIBI UX
U3MEPEHMUS, CKOPOCTh.

buonorus: kjeTka, opraHu3M, OJKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOpHBIC MOPOJIbI, MOJE3HBIE UCKOMMAEMbIE, TOTUIMBO,
pecypcehl.

TexHosorus: XuMu4Yeckass POMBIIIJIEHHOCTh, METAJUTYPTHsl, MPOU3BOJICTBO
CTPOMUTENIPHBIX MAaTEPHUAJIOB, CEJIbCKOXO03SMCTBEHHOE ITPOM3BOJICTBO, IHILEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKUX TMpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbDI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHUS
OoOy4aroIMMHUCS TMPOTpaMM  CpelHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMEeTHbIM U mpeaMeTHbiM). HaydHo-meTonuyeckoil OCHOBOM  Jid
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIMMHCSI POCCUMCKOW TpakJAaHCKOW WJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMHU K O0yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPAIULIMIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEeSATENbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMU, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJIN U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€AUHCTBE Y4YEOHOW M BOCIHUTATEIbHOM JEATENBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LICHHOCTSAMHU
U HJeaJaMU POCCUHCKOr0 TIPaKJaHCKOro OOLIECTBA, NPHUHATHIMH B OOIIECTBE
HOPMaMM W  NpPaBWIAMH  [OBEJIEHUS,  CHOCOOCTBYIOUIMMH  MpoLeccaM
CaMONO3HAHUs, CaMOPAa3BUTHUA M HPABCTBEHHOI'O CTAaHOBJIEHUS JMYHOCTU
0o0yyJaromuxcsi.

JIM4HOCTHBIE pE3yJabTaThl OCBOEHHS HpeaMeTa «XHUMHS» OTpaxaroT
c(OpMUPOBAHHOCTh ONBITA TO3HABATENPHON M MPAKTUYECKOW JESTEIbHOCTH
oOyJaromuxcs Mo peaau3ali NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:KIaHCKOro BOCIUTAHUS:

OCO3HaHUs 00Y4aIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IOPEACTAaBIECHNUS O COLMAIBHBIX HOPMax MW MPAaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JAESATEIIBHOCTH MpPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4EOHBIX M MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaThb M MPUHUMATh MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO0 BOCITUTAHNS

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJIeIUI0
OTE€YECTBEHHON XUMUU;

YBOKEHHUSI K IPOLIECCY TBOpYECTBA B OOJACTU TEOPUM M TPAKTUYECKOTO
OPUMEHEHUSI XUMHUHU, OCO3HAHUSA TOrO, YTO JOCTH)KEHHS HAyKH €CThb PE3yJbTaT
JUINTENIbHBIX ~ HAOJIIOIEHUM, KpPONOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECa M TI03HABATEJIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEIYIOIIEM
aHaJIn3e MHPOpMAIMU O MEPEAOBbIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMM, CBA3AHHBIE C XUMUYECKUMU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJECHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUMA 3THUX
HNOCTYIIKOB;

4) popMUpPOBaAHNS KYJBTYPHI 310POBBSI:

NOHUMaHUSl LEHHOCTEH 3I0pOBOrO0 U 0Oe3omacHOro oOpas3a KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 TpaBuil O€30MacHOro OOpallleHusi € BELIECTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYZOBOM AECATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH MpPaBWJI HWHAUBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCTIUTAHUS:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JIpyrUX BHUAAX
NESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a]a4
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);
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MHTEpECca K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3IudHoro pojia, B TOM
YUCJIe HA OCHOBE PUMEHEHUS PEAMETHBIX 3HAHUW 110 XUMUU;

YBaXEHUS K TPYAY, JIIOJAIM TpyJla U pe3yJbTaraMm TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIbHON TpPACKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JOrM4eCKOro BOCIIMTAHMSI:

AKOJIOTHYECKH I1eJIeCO00pPAa3HOr0 OTHONIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIILHOTO TPUPOIOTIOJIB30BaHMS;

AKTUBHOIO HENPUATUS JEWCTBUM, TMPUHOCIIIMX BPEd  OKPYKArOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJIMYUS Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLUAIBHOMU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHHUS:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS chenu(UKA XUMUU KaK HayKd, OCO3HaHuUs €€ pojiu B
dbopMUPOBaHUN PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYKAloIllleM MUPE KaK O €IWHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpOOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOU
UUBWIM3AlAN: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW POJIM B
CO37IaHUHU HOBOHW 0a3bl MaTepUaIbHON KyIbTYpHI, PEIICHUH TI00aTbHBIX MTPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPreTUYECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUITMHBI, OOCCIEYCHUH YCIOBUN
YCHEIIHOTO TpyJla W OKOJOTHYECKM KOM(POPTHOM >KHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IIOHMMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh
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MoJydaeMble 3HAHMS JJIsl aHAIN3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIETO MUpPA U
IPOUCXOAIINX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 00OCHOBAHHbIE 3aKIIOUEHUS Ha
OCHOBE HayuyHbIX (DaKTOB W MMEIONIMXCS JIAaHHBIX C IIeJIbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHMS JUIS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEeca K MO3HAHUIO U UCCIIE0BATENbCKOM e TeIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTHM K  HENpEpPhIBHOMY OOpa3oBaHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX cepax mpodeccroHaIbHOU

NEATEIBHOCTH.
METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpAa H CHeNu(PUKy METOJOB TO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHsI, SIBICHUE,
porece, CUCTeMa, Hay4IHbI (hakT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOIIOCHUE, H3MEPEHNE, IKCIIEPUMEHT U JIPyTHE);

YHUBEPCAIbHBIC Y4eOHbIE NEeHCTBUA (TMO3HABaTEIbHBIC, KOMMYHHUKATHBHEIC,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH 00yUarOIUXCsI UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHUE 3HAHUS M YHHUBEpPCAIbHBIC y4YcOHBIC
JIEVCTBUS B IIO3HABATEIILHOM U COIUAIBHOW MPAKTHKE.

MeranpeaMeTHbIE Ppe3yibTaThl OTPAKAlOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATCIIPHBIMH, KOMMYHHMKATUBHBIMH W PETYJISATHUBHBIMU
JICCTBUSIMU.

OBJuagenne YHUBEPCAJIbHBIMHA y4eOHbIMU NMo3HABaTeJbHBIMH
JelCTBUSIMU:

1) 6a30BbIe JJOrHYECKHe AeliCTBHA:

CaMOCTOSITEIbHO  (popMynHpoBaTh M aKTyaJlU3UpOBaTh  MIpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeACNIsATh IENU JACATEILHOCTH, 3ajlaBasi MapamMeTpbl W KPUTEPUU MX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ACATECIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCIIO0JIb30BaTh NP OCBOCHHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHUS —
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UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATUS AJi1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS U KPUTEPUU [UIS KIAacCU(PUKAIMKA BEIIECTB H
XAMHUYECKHUX PEaKIIU;

YCTaHABIIMBaTh NPUYUHHO-CIICICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyxkJeHus (MHAYKTUBHBIC, JCNYKTUBHBIEC, TIO
AQHAJIOTUU), BBISBISTH 3aKOHOMEPHOCTH W IMPOTUBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHSTH B MPOLECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJIUYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BHIBATH MOJICIIbHBIC MTPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuMHUYeckas Qopmylia, ypaBHEHHE XHMHUYECKOU
peakuMy — MNpU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
IPUMEHSATh HAa3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XAPAKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIIUM.

2) 6a30BbI€ HCCJIEN0BATEIbCKIE EHCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BELIECTB M XMMHUYECKHUX
peaxkuuii;

(GopMynHpOBaThH LETU U 33]1a4U UCCIIEI0BAHUS, HCIIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITENBHO C(OPMYTUPOBAHHBIE BONPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI IJs1 (D)OPMHPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbIX CYKJICHUM;

BJIaJI€Th HAaBBIKAMHM CAMOCTOSITEJILHOTO IUIAHUPOBAaHUS U MPOBEIACHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHHMs HAaOMIOJaTh 3a XOAOM
npoLecca, CaMOCTOSITENIbHO IMPOTHO3UPOBAaTh €ro pe3yibTaT, (POpMyIHpPOBATH
0000111eHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIEI0BAHNUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIAHHON padoTe;

npuoOpeTatb OMNBIT YYEHUYECKOM HUCCIENOBAaTEIbLCKOM U MPOEKTHOU
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY
IOMCKY METOJIOB PEIICHUs NPAKTUYECKUX 3a/ay, NPUMEHEHHUIO pa3IndHbIX
METOJIOB NTO3HAHUS.

3) pa6oTa ¢ uHpopManmeii:

OPUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHUKAX wWHPopManuu (HAy4IHO-
MOMyJIsipHAs JIUTEpaTypa XUMHUYECKOTO COJIEP)KaHMs, CIPAaBOYHBIE TOCOOUS,
pecypcel MIHTepHETA), aHamu3upoBaTh WH()OPMAIUIO PA3IUYHBIX BUAOB U (HOpM

IMpCaACTaBICHUAA, KPUTHYCCKH OIICHHUBATDH e JOCTOBCPHOCTD "
HCIIPOTUBOPCUUBOCTD,
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(opMynupoOBaTh 3aIPOCHl U MPUMEHATH Pa3IMYHbIE METOMbBI MPHU MOUCKE U
otbope wmHpOpPMAIIUM, HEOOXOMMMOW JUIS BBIIOJHEHHS Y4YEOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTb ONBIT MCHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PAa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MPEACTABICHHUS
uHpopManmu (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbIe ((usuvyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CMMBOJUYECKUE CpEICTBA
HaTJISITHOCTH.

OBgJ1ajieHUue YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH /IeiiCTBUSIMHU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYX Aa€MOIl TeMbI B XOJ€ Majora u/uiu
JMCKYCCUU,  BBICKa3bIBaTh  HJEH, (OPMYyIUPOBATh CBOU  MPEAJIOKECHUS
OTHOCHUTEIHLHO BBITIONHEHUS TIPEIOKEHHON 3a1a4H;

BBICTYNaTh C TIPE3CHTAllMEH pEe3yNbTAaTOB IO3HABATEIHHON NEATEIHHOCTH,
TIOJTyYEHHBIX CAMOCTOSITETFHO MM COBMECTHO CO CBEPCTHUKAMH MPHU BHITIOTHECHUH
XUMHUYECKOTO JKCIIEPUMEHTA, PAKTHUECKONW pabOThI MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMBbIX BEIIECTB, pealn3aliu y4eOHOTro MpoekTa U (hOpMyIUpOBaTh BHIBOIBI
10 pe3yibTaTaM MPOBEASHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS TO3HMIMNA B
X0J1€ 00CYKJIeHHUsI 1 0OMEHA MHEHUSIMHU.

OBgJ1aieHue YHHBEPCAJTbHBIMH PeryisiTHBHBIMU JelCTBUSIMM:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IM03HABATEIHHYIO
JeSITeNbHOCTD, OMpefeNnsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeiaraéMblii  aJIrOpUTM JACUCTBUI IpHU
BBINIOJIHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcMOCO0 HMX peuieHus ¢ YYETOM IMOJYYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUECKHUX PEAKIIHIX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
U CAMOOIICHKH.

ITPEJMETHBIE PE3YJ/IbTATBI
10 KVIACC

[IpenMeTHble  pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XHUMHSI»
OTPaXaroT:

c(OpMUPOBAHHOCTh ~ MPEJCTABICHUH O XUMHYECKOW  COCTaBIISIOIEH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpA, POJA XHMHH B TIO3HAHWUU SBJICHUM
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npupoabl, B  (DOPMUPOBAHMHM MBIINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs TPAKTUYECKUX 3a1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOITHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS (XMMHYECKUW DJIEMEHT, aToM, JJIEKTpPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTYpHasi (opmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOJHBIN CKeNeT, (PYHKIMOHAJIbHAS TPYIINa,
paguKall, U30MepHUs, U30MEPhL, TOMOJIOTUYECKUIN PsAJl, TOMOJOTH, YIIE€BOIOPOIbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJMHEHHUsI); TEOPUU U 3aKOHBI (TEOpPHUS CTPOSHUS
opraHnueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE MOHMMAaHUS NPUYUMHHOCTH U CHUCTEMHOCTH XUMHUUYECKUX
SBJICHUM, (PaKTONOTHYECKUE CBEJCHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAaHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIIHUE MOHSTHUS TIPHU
OTMMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEUIECTB M YPaBHCHUU XHUMHUUYECKUX pEaKIuH,
W3TOTaBJIMBATh MOJIEIU MOJIEKYJ OPraHMYEeCKHX BEIIECTB JJIsi WILTIOCTPAIlUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YyCTaHABIMBATh MNPUHAJICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNpEACIEHHOMY
KJIACCy/Tpymie COeAUHEHUN (YIrJIeBOAOPOABI, KHUCIOPOA U  a30TCONEpKaIlne
COCMHEHHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHMS), JaBaTh KM Ha3BaHUA MO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpuBOIUTH TpHUBUAIbHbBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, alleTUIICH,
STWJICHTJINKONb, TIUIEpHH, (PEHON, (opMaabIeTHIl, areTalbIeTua, MypaBbUHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);
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c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJIOXKEHHUS TEOPUU CTPOCHHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHpPOBAHHOCTh ~ yYMEHHMH  XapaKTepu30BaTb  COCTaB, CTPOCHUE,
dusznueckre M XMMHUYECKHE CBOWMCTBA TUIMYHBIX MPEJICTABUTENCH pa3IUnYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, JTWJICH, MPOMWIEH, aleTUIICH,
Oyranuen-1,3, metmnoOyramuen-1,3, OeH30J, METaHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
IJIMLIEPUH, (EHOJI, aleTalbJeruja, MypaBblUHasi U YKCYCHAas KHUCIOTBHI, TIIOKO3a,
KpaxmaJl, IeJITI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKLHil C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHHUKU YTJIEBOJIOPOJHOTO
Chipbst  (HE(pTh, NPUPOIHBIM Ta3, Yrojib), CHOCOObI HMX MEPepadOTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpPMUPOBAHHOCTh YMEHHUM TMPOBOJIUTH BBIYUCICHUS 110 XUMUYECKUM
ypaBHEHUsSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIU MPOIYKTa
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHUs, UCIIOIb3YEeMbIX B XUMHUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHUMN (HaOMI0ACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOICIIMPOBAHHUE),
UCIIOIb30BaTh CHUCTEMHBIC XMMHUYECKHE 3HAHUS JUIsl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEILECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUIAHUPOBATH M BBIMIOJNHATH XUMUYECKUN
AKCHEPUMEHT (MIpEBpAIIEHUS] OPTaHUYECKUX BEILIECTB IIPU HATPEBAHUU, MOJTYUCHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIHMH OPTraHUYECKUX
BEIIECTB, JCHATypamus OEIKOB MPH HArpEeBaHWUM, I[BETHHIC PEaKINU OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMW TEXHUKH O€30MAaCHOCTH TIPH OOpameHuu ¢
BEIIECTBAMU U J1aOOpPaTOPHBIM OOOpPYIOBAaHWUEM, WPEICTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakumii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIINIO, TIOJIYy4aeMylH0 U3 pPa3HBIX HMCTOYHUKOB (CpEJCTBA MAaCCOBOM
uHdopmaruu, IHTepHET U APYTUX);
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chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  TpaBHJIa  JKOJIOTHYCCKH
[EJ1eCO00pa3HOr0 TMOBEJEHUS B OBITY W TPYAOBOM JEATEIHHOCTH B IENAX
COXPAaHEHMSI CBOEr0 3JI0POBbSl U OKPYXKAIOWIEH NPUPOJHOU CPEIbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSL HA >KUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMbici mokasarens [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBUIECHUS] W NPEJOTBPALICHUS HX BPEOHOIO BO3JCUCTBUS Ha OPraHU3M
YEJIOBEKa;

Ui OOYy4YaroIIMXCAd C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEHIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL  CJEeNbIX M ClIa0OBUIALIIMX OOYYalOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KIIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUM: O XUMHUUYECKOM  COCTABIISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMHUU B T[IO3HAHUU SIBJICHUU
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYECKUX 3aa4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpeng;

BIQJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloNue MOHATHS (XMMHUYSCKHH DJIEMEHT, aToM, HM30Tom, s-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJid, MOJb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAsl, MOHHAS, METaJUTMYECKasi, BOAOPOAHAs ), KpUCTAIINUECKasl PeI€TKa,
TUIBl ~ XUMUYECKUX  PEAKUUM, pacTBOp, AJIEKTPOJMUTHI,  HEIICKTPOJIUTHI,
AIEKTPOJIUTUYECKAs] JUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON peakiuu, XMMHUYECKOE PABHOBECHE); TECOPUM W 3aKOHBI (TeOpus
3JIEKTPOJUTUYECKON Jucconuannu, nepuoandyeckui 3axkoH . WM. Menpeneesa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (HaKTOJOTUYECKHE CBEJCHHUSI O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301MacHOM MCTOJb30BAaHUHM BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(OpMUPOBAHHOCTh YMEHMH BBISBISTH XapaKTEpHbIE MPU3HAKU IOHATHM,
YCTaHABIMBATh UX B3aMMOCBA3b, UCIIOIb30BaTh COOTBETCTBYIOIIME IOHATHA IIPU
ONKMCAaHUHU HEOPIaHUYECKUX BEIIECTB U UX IPEBPAILLECHUI;

c(OpMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY IS
cocrtaBieHus: (OpMyJl BEUIECTB M  ypPaBHEHUH  XMMHYECKHUX  PEaKIMM,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BELIECTB (yrapHblid TIa3, YIJIEKUCIBIA TIa3, aMMHUaK, TaméHas
U3BECTh, HETAUIEHAsI U3BECTh, IUTHEBAs COJA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEJENSITh BAJICHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3jIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHas, NOHHAsI, METAJUINYECKas, BOJAOPOAHASI) B COCAUHEHUSX, THUI
KPUCTAINIMYECKON PEIIETKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJICKYJISpHas,
MOHHAs, METaJUTMYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHCHUU;

c(hOpMHPOBAHHOCTh YMEHUN yCTaHaBJINBAaTh MIPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/rpymnme
COEIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbl U1 HEMETAJIbI, OKCUJIbl, OCHOBAHU,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUN PACKPhIBaTh CMBICI MEPUOAMYECKOro 3aKoHa /.
N. MeHnneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, 00BICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKMX 3JIeMeHTOB |—4 mnepuonoB Ilepnogudeckor CHCTEMBI
XuMH4Yeckux d3jemeHToB JI. M. MenneneeBa, MCHONb3ysAd MOHATHSA «s-, P-, d-
AJEKTPOHHBIE opouTanny, «QHEPTrEeTHYECKUE YPOBHMY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIUHEHHMU
1o nepuoaam u rpynnam llepuonnueckon cucTeMbl XUMUYECKUX A1eMeHTOB [[. 1.
Menjeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh  (OMHCHIBATh)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTraHMYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLICCTBOBAHUE TI€HETHYECKOM CBSA3M MEXKJY HEOPraHWYECKUMU
BEILECTBAMU C ITIOMOILIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU IO
pazIMYHBIM IMPU3HAKaM (YUCIY M COCTaBY pPEArMpyrolIUX BEIIECTB, TEIJIOBOMY
3 deKxTy peakiuu, U3MECHCHHIO CTCIIEHEH OKHCIICHHS JJIEMEHTOB, O0OpPaTUMOCTH
peaKlMM, y4acTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHMUI COCTaBJIATh YPaBHEHHs peakUuil pazIudHbIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS PEAKIMl HOHHOTO OOMEHA, YYUThIBas
YCIJIOBMS, IPU KOTOPBIX ITH PEAKLIMU UAYT 0 KOHLIA;
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cOpPMUPOBAHHOCTh YMEHUH NPOBOJAUTH pEaKUUHU, MOATBEPXKIAIOIINE
KAUEeCTBEHHBI COCTAaB pPa3IWYHbIX HEOPraHUYECKHWX BEIIECTB, pacCllO3HABaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHHH  pPacCKpbIBaTh CYIIHOCTH  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEINIbHBIX PEAKIUA MOCPECTBOM COCTABJICHHS DJIEKTPOHHOrO OallaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTEP CMEIIECHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTHU OT BHElTHero Bo3nencTBus (nmpunuui Jle latense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHWMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke CQOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OONIMX HAYYHBIX MPUHLHUIAX U
AKOJIOTMYECKUX MPOoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJUTH BBHIYMCICHHS C HMCIOJb30BAaHUEM
MOHSTHUS «MAacCcOBasi JI0JIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUH Ta30B
IpU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU O0BEMY OJHOIO M3 YYACTBYIOIIUX B PEAKIIUU
BEUIECTB, TEIUIOBOIO 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIOATH MTpaBUJIa MOJIH30BAHUS XUMUUYECKOM
NOCyJIol W Ja0OpaTOpHBIM O00OPYJOBaHUEM, a TaKXe€ IMpaBuiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHIAa BOJOPOJA B MPUCYTCTBUHU KaTalu3aTropa,
ONpENENICHUE Cpelbl pPACTBOPOB BEUIECTB C IOMOINBID  YHHBEPCAIBHOIO
UHAUKATOpA, BIUSAHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuu,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakluuu Ha cyinbdar-, kapOoHaT- U
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a]1ad 10
TeMaMm «Metamne» U «HeMmeranne») B COOTBETCTBHM C MPaBWIAMU TEXHUKH
6e30macHOCTH TIpU OOpAaIllEHUH C BEIIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAHUEM,
OPEICTaBIATh PE3yJbTaThl XHUMHUYECKOrO JKCIepuMEHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIONIUX peakiuii U (HOPMYIUPOBATH BBHIBOJBI HA OCHOBE
3TUX PE3YJIBTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
UHGOpMAIMIO, TOJYy4yaeMyl0 W3 pa3HbIX MCTOYHHUKOB (CpEJICTBAa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);
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chOopMHUPOBAHHOCTh  YMEHHH  CcOOJNIOAATh  MpaBWJIa  SKOJIOTHYCCKH
IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY W TPYIOBOM JEATETBHOCTH B IEJSAX
COXpPaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEH MNPUPOIHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JEHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAS
cmpicnt mokaszarens [IJIK, mosicHAT, Ha mnpuMmepax CcHocoObl YMEHBIIEHUS U
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYarOMIMXCS C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEHIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIEeNbIX M CIa0OBUIALIMX OOYYalOIIUXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB 1 TeM nH(ppoBbIE
Ne n/m P Kontpoasubie | IlpakTnyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuyeckne 0CHOBBI OPraHUY€CKOl XUMUH
IIpeamer oprannuyeckon xumuu. Teopus
11 CTPOCHHMS OPTaHHYCECKUX COSTUHCHHH A. 3 POUI https://resh.edu.ru
M. bytieposa
HWroro no pazaeny 3
Pa3nen 2. YrieBoaopoabl
2.1 IIpenenbHbIE YIIIEBOAOPOIBl — AIKaHbI 2 POUI https://resh.edu.ru
2.2 Henpezenbiibie yrieBoA0pObI: aKesl, 6 1 POIII https://resh.edu.ru
aJIKaIUEHBI, AJIKUHBI
2.3 ApoMaTH4eCcKHUe yrieBOAOPOAbI 2 POUI https://resh.edu.ru
24 HpHPpOHEIC HCTOUHITKI YTIEBOAO0POAOR i 3 1 POUI https://resh.edu.ru
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranHndeckue coeTHHeH st
3.1 Cruptel. deHomn 3 POIII https://resh.edu.ru
A . Kap6 .
3.2 FIPICTIRT. RAPDOHOBIC KHCIOTH 7 1 POUI https://resh.edu.ru
CrnoxHble 3pupbI
3.3 VYrneBoasl 3 1 POIII https://resh.edu.ru
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Hroro no pazneny 13

Pa3nen 4. A3oTcoaep:kaniue OpraHnyecKue coeTuHeHnst

4.1 AMHUHBI. AMUHOKHUCITOTBI. benku 3 POIII https://resh.edu.ru
Hroro mo pasnery 3
Pa3nen 5. BoicokoMosIeKYJISIPHBbIE COeTMHEeHU s

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 POIII https://resh.edu.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3ie/ioB M TeM uudposbie
Ne n/mm P Kontpoabubie | IIpakTnueckue (upp )
NMporpamMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHU
Crpoenue atoMmoB. [leproanuecknii 3aK0H
11 u [lepuoanueckas cucteMa XMUMHYECKHX 3 POUI https://resh.edu.ru
anemenToB J[. 1. Menpeneera
192 Crpoenue BemiectBa. MHOroobpaszue 4 POIIT hitps://resh.edu.ru
BEILIECTB
1.3 XUMHYECKUE pPEeaKINU 6 1 1 POIII https://resh.edu.ru
Hroro no pazneny 13 POUI https://resh.edu.ru
Pa3nen 2. Heopranuveckasi XuMusi
2.1 Meranbl POIII https://resh.edu.ru
2.2 Hewmeramibt 1 P3III https://resh.edu.ru
23 CBs13b HEOPTaHUYECKUX U OPTAHUYECKHUX 5 PIII hitos://resh.edu.ru
BEILIECTB
Hroro no pazneny 17 POIII https://resh.edu.ru
Pa3nen 3. Xumus u )KM3Hb
3.1 XUMHUS ¥ )KU3Hb 4 POIII https://resh.edu.ru
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Konrtpoasubie | IlpakTnuyeckue
n/n Bceero U3ydYeHHUs1 | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchl
1 [IpenMer opranuyeckon XUMuu, e 1 POIII
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE https://resh.edu.ru
Teopust CTpOCHUST OPraHNYECKHUX
2 coequHenuit A. M. bytneposa, eé 1 POLI
V. DYLIEpOBa, https://resh.edu.ru
OCHOBHBIE TIOJIOKEHUS
[IpencraBienue o KiaccupuKaIu
3 OopraHnyeckux BeulecTB. Homenkmnarypa 1 POIII
(cucremaTnueckas) ¥ TpUBUAIbHbBIE https://resh.edu.ru
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AnKaHBI: COCTaB U CTPOCHHUE, 1 PolI
TOMOJIOTHYECKHUH Psif https://resh.edu.ru
5 Meran 1 3TaH — DPOCTEUILINE 1 POIII
MPEACTABUTENN AITKAHOB https://resh.edu.ru
POIII
6 AJIKeHbI: COCTaB U CTPOEHUE, CBOMCTBA 1
p https://resh.edu.ru
7 OTuUJEH U NPONUJIEH — MpoCcTeIne 1 POIII
MPEACTABUTENN AIIKEHOB https://resh.edu.ru
g [Ipaktuyeckas padota Ne 1. «[lonyuenue 1 1 POIII
ATUJICHA U U3YYEHHUE €TI0 CBONCTB https://resh.edu.ru
Anxanuensl. byraguen-1,3 u POIII
9 1
MeTmioytanuen-1,3. [Toryuenue https://resh.edu.ru
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CUHTETUYECKOI0 Kay4yKa U PE3UHbI
AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHMS, POII
10 FOMOJIOEI/I‘IefKI/Iﬁ pAa. ALleTHIICH — 1 httos://resh.edu.ru
MIPOCTEUIINI IIPEICTABUTEIb AJIKUHOB
1 Brruucnenus 1o ypaBHEHUIO XUMUYECKON 1 POIII
peakuuu https://resh.edu.ru
12 Apensl: 6eH3011 1 TONTyo1. TOKCHYHOCTh 1 POIII
apeHOB https://resh.edu.ru
13 ['enernueckas cBs3b yriaeBOI0POJIOB, 1 PolI
MPUHAIJISKALIMX K PA3JIMYHBIM KJlaccam https://resh.edu.ru
[IpupoaHbIE ICTOYHUKH YTIEBOAOPOIOB: POII
14 MIPUPOJHBIN ra3 U HOHyTHI:{C HETSHBIC 1 https://resh.edu.ru
rasbl, He)Th ¥ MIPOAYKTHI €€ epepadoTKH
IIpupoaHbIE ICTOYHUKH YIIIEBOLOPOIOB: POII
15 MIPUPOHBIN ra3 U HOHYTHB{C HeTsIHBIC 1 httos://resh.edu.ru
ra3pl, He()Th ¥ MPOJYKTHI €€ epepadoTKu
16 KonTtponbHas pabora 1o pasueny 1 1 POIII
«YTIIEBOIOPOABDY https://resh.edu.ru
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 1 POIII
METaHOJI ¥ dTaHOJL. BogoponHas cBs3b https://resh.edu.ru
18 MHOroaToMHbI€ CIUPTBI: STUIICHIJIMKOIIb U 1 POIII
TJIULIEPUH https://resh.edu.ru
19 @DeHOI: CTPOSHHUE MOJIEKYIIbI, (PU3NYECKUE 1 PolI
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE https://resh.edu.ru
20 Anbaerunsl: GopMalibaeTuI U 1 POIII
aneranbaerui. AIeToH https://resh.edu.ru
21 OaHOOCHOBHEIE TTPEAETbHBIE KApOOHOBBIC 1 POIII
KHUCJIOTBI: MypaBbUHAs U YKCyCHas https://resh.edu.ru

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp

25.02.25 09:08 (MSK)

Ceptudukat 35CBE34922A96E939EA8B0140A943592



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

29 ITpaktruyeckas padbota Ne 2. «CBoiicTBa 1 1 POIII
pacTBOpa YKCYCHOM KHCIIOTBI» https://resh.edu.ru
CreapuHOBasi U OJICMHOBAsI KUCIOTBIL, KaK
23 MPEACTABUTENH BBICIINX KapOOHOBBIX 1 PoIl
b P https://resh.edu.ru
KHUCTIOT
24 Mpbi1a Kak COJTU BBICIIMX KapOOHOBBIX 1 PolI
KHCJIOT, UX MOIOIIee ACHCTBHIE https://resh.edu.ru
CrnoxHbie 2UpHI Kak MPOU3BOTHBIC PO
25 KapOOHOBBIX KMCIIOT. [ HAPOIU3 CII0KHBIX 1
https://resh.edu.ru
3¢upoB
26 JKupsr: ruponus, npuMeHEHHE, 1 POIII
Ouonoruyeckast polib )KUpPOB https://resh.edu.ru
VYTIeBobl: COCTaB, KIACCHU(UKAIIHSL. PAII
27 Bakneiiime npeacTaBUTeNN : TIIIOK034, 1
https://resh.edu.ru
bpyxTo3a, caxapos3a
08 Kpaxmai u nemnrono3a Kak npupoaHbIe 1 POIII
IIOJINMEPBI https://resh.edu.ru
KonTtponbHas pabota 1o pasueny POIIL
29 «Kucnoponcoaep:xaiue oOpraHM4ecKie 1 1
POAICOACpRAtie Op https://resh.edu.ru
COCMHEHUS
POIII
30 AMUHBI: METUJIAMUH W aHWUJIUH 1
https://resh.edu.ru
AMUHOKHUCIIOTHI Kak aM()OTepHBIE POLI
31 OpPraHU4YeCKUEe COeIUHEHHUS, UX 1
https://resh.edu.ru
O6uonoruueckoe 3HaueHue. [lentuabt
32 benku kak npupoaHbie 1 POIII
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS https://resh.edu.ru
33 OCHOBHBIC TOHITUS XUMHAH 1 POII
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BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN https://resh.edu.ru

OCHOBHBIE METO/IbI CUHTE3A
POII

34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI. 1
yAp 2 https://resh.edu.ru

[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10

[NPOT'PAMME 34 2 2
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne ara upposbie
i Tema ypoka Beero Kontpoasubie | IIpakTHyeckue flliiy'leﬂl/lﬂ (I)lﬁ[()l;l;onaTenLHue
padoThI padoThI pecypet

1 XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS 1 POIII
KOH(UTyparus aToMOB https://resh.edu.ru
[Tepnonnueckuii 3akoH u [lepuoanueckas

5 cUCTEMa XUMHUUYeCKuX 3jeMeHToB [[. U. 1 POII
MeneneeBa, UX CBSI3b C COBPEMEHHOU https://resh.edu.ru
TEOpUEN CTPOCHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEJUHEHUH 1O

3 rpynnaM 1 nepuoaaM. 3HaueHue 1 POIII
MEPUOJUYECKOr O 3aKOHA U CUCTEMBI https://resh.edu.ru
xumuueckux syementoB JI.M. Meneneera B
Pa3BUTHUU HAyKH
Crpoenue BeniecTBa. XMMHUUECKasl CBA3b, €€

4 BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1 PBH_I

. https://resh.edu.ru
KOBaJICHTHOH cBsi3u. BonoponHas cBs3b
BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTD.

5 Crenens oxucienus. Bemecrtsa 1 POIII
MOJIEKYJIIPHOI'O U HEMOJIEKYIIIPHOTO https://resh.edu.ru
CTPOEHUS
[lonsiTHE O TUCIIEPCHBIX CUCTEMAX.

6 WcTuHHBIE U KOJIOMIHBIE PACTBOPHI. 1 PoIl

https://resh.edu.ru
MaccoBas 10715 BEIIECTBA B pacTBOPE
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Krnaccudukaius u HoMeHKIaTypa
HEOPraHWYECKUX COeNUHEHUM. | eHeTndeckas

POIII

7
CBSA3b HEOPraHWYECKUX BELIECTB, Pa3JIMYHBIX https://resh.edu.ru
KJIaCCOB
Knaccudukarus XuMHUECKUX pEaKuii B
HEOPraHUYECKOM U OpraHN4eCKON XUMUU. PO
8 3aKOH COXpaHEHUsI MAacChl BELIECTB; 3aKOH
https://resh.edu.ru
COXpaHEHUs U MPEBPAILECHUS SHEPTUU NPU
XUMHUYECKUX PEaKIHIX
9 CkopocTts peakiuu. O0paTuMbIe peakiuu. PolI
XHUMHUYECKOE PAaBHOBECHE https://resh.edu.ru
[IpakTnueckas pabora Ne 1. «Bnusinue
10 a3JMYHBIX (PAKTOPOB HA CKOPOCTH 1 POHI
P . P P https://resh.edu.ru
XUMHYECKOIN peakiium»
Dnekrponutuueckas auccouuarus. [lonstue
1 0 BoJiopoiHOM Tioka3zatene (pH) pactBopa. POIII
Peaxiiuu nonnoro oomena. I'maponms https://resh.edu.ru
OpPraHUYEeCKUX U HEOPraHUYECKUX BEILECTB
OKHCITUTENBHO-BOCCTAaHOBUTEIILHBIC
POIII
12 peakiuu. [lonstue o6 3nmexkTposnunse
N https://resh.edu.ru
pacIiaBoB U pacTBOPOB COJIEH
13 KonTponbnas pabota o pazaeny POIII
«TeopeTndeckue OCHOBBI XMMUU https://resh.edu.ru
Meraiutel, ux nonoxenue B [lepuognyeckoit
cUCTEeME XUMHYECKuX 35eMeHToB 1. 1. POLI
14 MeHneneeBa 1 0COOCHHOCTH CTPOSHUS

aTtomoB. OO01Me pu3nuecKre CBOMCTBa
MECTaJIJIOB

https://resh.edu.ru
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15 CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUN P 1 POIII
HaNpsHKEHUA METAILIOB https://resh.edu.ru
XHUMHYECKHE CBOMCTBA BaXKHEHIITNX

N . . . POII
16 METaJUIOB (HaTpUii, KaJaui, KaJIbIINI, MarHuu, 1
. . https://resh.edu.ru
ATFOMUHHK ) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XPOMa, MEIH U UX 1 PolI
COEIMHEHUN https://resh.edu.ru

18 XHUMHYECKHE CBOMCTBA IUHKA, JKejIe3a U UX 1 POII
COeIMHECHUN https://resh.edu.ru
[Ipaktrueckas padora Ne 2. "Pemenne POII

19 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 1

" https://resh.edu.ru
«MeTtajiby
Hewmerannel, nX m0JI0XKEHHUE B

20 [Teproauueckoil cucTeMe XuMHYECKUX 1 POIII
anemenToB /I. 1. MenjeneeBa u https://resh.edu.ru
O0COOCHHOCTH CTPOEHUS aTOMOB
®du3nvecKre CBOMCTBA HEMETAJIIOB.

POIII
21 ANOTpOnus HEMETAUIOB (Ha IIpUMepe 1
https://resh.edu.ru
KHCJIOpO/JIa, cephl, hocdopa 1 yriaepoaa)

29 XUMHUYECKHE CBOMCTBA FaJIOT€HOB, CEPhI U UX 1 POIII
COEJTMHEHU I https://resh.edu.ru

23 XuUMHYECKHE CBOMCTBA a30Ta, pocdopa u ux 1 POIII
COCIMHECHUU https://resh.edu.ru

24 XUMHUYECKUE CBOMCTBA YIIIEPOAa, KPDEMHHUS U 1 POl
HUX COeOIUHEHNN https://resh.edu.ru

o5 IIprMeHeHNEe BaKHENIINX HEMETAJUIOB U UX 1 POIII
COEIMHECHUN https://resh.edu.ru

26 O0001IeHrEe U cUCTEMATH3aKs 3HAHUH 110 1 POIII
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Teme «HemeTamnel». BerunucieHus 1o https://resh.edu.ru
YPaBHEHUSIM XUMUYECKUX PEaKIIUN 1
TEPMOXUMHUUYECKHUE PACUETBI
[paktuyeckas padora Ne 3. «Pemenne POII
27 9KCIIEPUMEHTAJIBHBIX 3334 110 TEME 1 1
" " https://resh.edu.ru
Hemeramasr"»
28 KonTtponbHas pabora mo remam «MeTaub 1 POIII
n «HemeTtaniabe» https://resh.edu.ru
29 Heoprannueckne n opraHnyecKkue KUCIOTHI. 1 POIII
Heoprannueckue u oprannyeckue OCHOBaHMS https://resh.edu.ru
AmpoTepHBbIC HEOPTAHUYECKUE
30 opraHudeckue coeuHeHus. ['enernueckas 1 POIII
CBSI3b HEOPTraHUYECKUX U OPTaHHUYECKUX https://resh.edu.ru
BEILIECTB
Poinp xumuun B 00eCIIeUeHUH DKOJIOTHYECKOM,
. . POIII
31 JHEPreTUYECKON U MUIIEBOW OE30MacHOCTH, 1
https://resh.edu.ru
Pa3BUTHUU MEIUITUHBI
[IpencraBienust 06 0OUIMX HAYIHBIX PO
32 MPUHIUIAX IIPOMBIIUIEHHOT O ITIOJIVYEHUS 1
p Hv P e https://resh.edu.ru
Ba)KHEHIIINX BEIIECTB
33 YeroBEK B MUPE BEILIECTB U MATEpHUAIIOB 1 POl
p H P https://resh.edu.ru
POII
34 XUMHA U 3J0POBLE YEIIOBEKA 1
A0p https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I1O 34 3
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA
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