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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMUM Ha YPOBHE CpEIHEro o0mero o0pa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanuny», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
(denepanbHON 00pa30BaTENIBHON NPOrpaMMBbl CPEJHETro oOLIero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DenaepalibHOM  TOCYJAPCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoin
denepanuy, peaqu3yOIIUX OCHOBHBIE O0pa3oBaTElbHbIE IPOrPAMMBI, U
OCHOBHBIX ToNOXeHUM «Crparernn pa3BuTusl BocnuTaHus B Poccuiickon
®enepanun Ha nepuon no 2025 roma» (Pacmopsixenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OMNPEIECIICHUIO
oO1iel cTpareruu o0y4eHUsl, BOCIIUTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUII K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, OJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHu3alvy, SBJISIETCS HEOThEMJIEMON 4YacThl0 HX
oOpazoBaHHOCcTH. OHO CHYXHT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHHUA 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbl
YelioBeKa, a TakXKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
30pOBBIO M TpUpoJIHON cpene. Peammusyercs xumudeckoe o0Opa3oBaHue
oOyJaroluxcsi Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHUs CPEACTBAMH YUEOHOIO
npeaMera «XUMHUSD», COJEepKaHUE M TMOCTPOCHHE KOTOPOTO OIpEAeNIeHbl B
OporpaMme O XMMHUHU C YYETOM CHEUM(PUKH HAYKHM XUMHH, €€ 3HA4YCHHS B
NO3HAHWU MPUPOJAbl U B MaTEpUAIbHOW KU3HU OOLIECTBA, a TaKXKe C y4ETOM
o0mMx 1enedl M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odriero oopazoBanus B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO POJb B
COBPEMEHHOW LMBWIN3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepHATbHON KYJBTYPBI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €JIUHCTBE
IOPUPOJIbI U YEJIOBEKa, KOTOpoe (OopMHpYyeTCs B XMMUM HAa OCHOBE IOHHMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMUMUs CTaja
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
Tpyda MU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CcOo3UJaTeNIbHas, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA Ha pEUICHUE
rII00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUAIIAMH CPEIHEro OOLIEro
obpazoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYI0 MM JJid BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OPMEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLIMYyMa, NPOJOJKCHUS
o0Opa30BaHMs B pa3IMUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEI.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypCchl —
«Oprannyeckas xuMus» U «OOmAass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWI IO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIICH XUMHUH) U
OpraHn4yeckon xumMuu. POpMUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUM NPU HU3YyUYEHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCETO MHOIroo0pasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa conepxkaHus KypcoB — «Opranunyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opMmupoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CHUCTEMHOTO TOAXO0Ja K U3Y4YeHHI0 y4eOHOro wmarepuaia M OOyCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHsI OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMUYECKHX U DJIEKTPOHHBIX
IpeAcTaBlieHUd O cTpoeHun BemiecTB. CBelneHUs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOJAOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIWHEHMI. B Kypce OpraHn4ecKoM XWUMHM ITOJY4YarOT pPa3BUTHE
chopMUpPOBaHHbIE HA YPOBHE OCHOBHOT'O 00I1Iero oOpa3oBaHus MepBOHAYATIbHBIC
IPEICTaBICHNUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKIIUH.

[Ton HOBBIM yriaom 3peHusi B ImpeameTe «XHUMHs» 0a30BOro YpOBHS
paccMaTpuUBaeTCsd M3YUYEHHbIH Ha YpPOBHE OCHOBHOrO o00miero oOpa3oBaHUs
TEOPETHUUECKHl MaTepuadl M (AaKTOJIOTMUECKHE CBEICHHMs O BeEIeCTBaX U
XUMUYEeCKON peaknuu. Tak, B 4acTHOCTHU, B Kypce «OOmas U HeopraHU4eckas
XUMUSD» O00yYarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJI0JIOTUYECKUX IMO3UIINH,
rIy0XXe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUH 53TOro 3akoHa — OT
000011ao11Iel 10 00BSACHAIOIIENH U TPOTHO3ZUPYIOIIEH.

Enunnas cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax M NPHUMEHEHHMH, a TAKKE€ O XMMHUYECKHX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus aomnosHsercs B Kypcax 10 m 11 xmaccos
AJIEeMEHTaMHU COJEPKAHMS, HMEIOIIMMH KYJIbTYPOJOTMYECKUH W TPUKIAAHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBSA3UM XUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIBHON W MPAKTHYECKOU
JESITEIbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX NPUIIOKEHUN XUMHH, [OMOTal0T
BBIIYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUsS 3HaHUM, pElIEHUs WHTEUIEKTYaJIbHbIX U
AKCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepxanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  M3YyYEHHMs] OPUEHTHUPOBAHO  Ha
(dopMHpoBaHrEe y OOY4YaIOMIMXCA MHPOBO33PEHYECKONW OCHOBBI ISl TTOHMMAaHUS
¢unocodckux umed, TaKMX Kak: MaTepUAIbHOE E€IMHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOT0 MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh IIPUPOJHBIX SBJICHMM IIyTEM OKCIIEPUMEHTa U
pelieHusl MPOTHUBOPEYUMH MEXKIYy HOBbIMU (akTaMu M TEOPETUYECKUMHU
[PEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PELIEHUU 3KOJOTHYECKUX MpodseMm, a
Takke MpolsemM cOepeKeHUsl FHEPTeTUYECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEpPHUAJIOB.

B nmnmaHe pemeHus 3agad  BOCHHUTAHMS, pPa3BUTUS W COLUAIM3ALUU
oOyyJarouuxcsi TPUHATHIE NPOrpaMMON MO XHWMHUHM TOJXOJbl K ONPEIEICHUIO
CONlep)KaHUsI M TIOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaioT  (OPMUPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUH, HMEIOMMX 0a30Boe 3HAUYECHUE IS
pPa3IMyYHBIX BHJIOB JESATEIBHOCTH: PpELIEHUs NpoOsieM, IMOMCKa, aHalu3a MU
00paboTku nHpopMauu, HEOOXOAUMBIX IS IPUOOPETEHUSI ObITA IPAKTUYECKON
U HCCIE0BATENIbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke npenopaBaHMs XMMHUHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TAK U HA YPOBHE CPEIHET0 001Iero o0pa3oBaHus, IpU ONPEAEICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKU 1eJIed H3Yy4yeHUs NpeJAMeTa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMLMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C



METOAUYECKOW TOYKHM 3PEHUSI TAKOM MOAXOJ K ONPEACIICHUIO LIeJIed H3y4YeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUsl TJIaBHBIMU LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

e (opMHUpOBaHHE CHCTEMbl XHMHYECKUX 3HAHMH KakK BakHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JieXaT KIIOUEBBbIC MOHSTHUS, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAaHHUE CYIIHOCTU JOCTYITHBIX
00001IEHNIT MHPOBO33PEHUECKOI0 XapaKkTepa, 03HAKOMIJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBIICHHUS;

e (GopMHpOBAaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKIuid, HEOOXOIUMBIX [Jisi TPUOOpEeTEeHHS
YMEHHUI OpPUEHTHPOBATHCS B MHPE BEIIECTB W XUMUUYECKUX SIBJICHUI,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHOW KU3HU;

e Ppa3BUTHE YMEHUH U CLIOCOOOB JIEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e301acHoro oOpanieHus ¢ BEIIECTBAMM.

Hapsny ¢ atuM, conepkaTenbHas XapaKTepUCTUKA LIeJIel U 3a/lad U3y4eHHs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopasoanusi. Ceroans B
npenojaBaHUM XUMUM B OOJblIeld  CTENEeHU OTHAETCS  MPEeANoYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIHbHON OpPTraHMU3aIluy, BIAJACIOIIETO HE
HAO0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CThb CIOcOOaMH U
YMEHUSIMU aKTUBHOTO TIOJIyYEHUS 3HAHUW M MPUMEHEHUS WX B peajbHOM >KU3HU
JUTSl peLIEHUs] TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ sTUM npu M3ydeHHM mpeaMera «XUMHUS» JTOMHHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE 1IN U 3a]]a4H, KaK:

azganTaius o0y4yaroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MNPUHATHIO T'PaMOTHBIX
pEelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CB3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHUEe y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHUBEPCAIbHOE 3HAYEHUE IS DPa3IMYHBIX BUJIOB
NEeATENbHOCTH: PELICHHs MpoOJeM, MOUCKa, aHaIu3a U 00padOTKM MH(POpPMALIHH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TO3HAHMM XUMHUH, a TaKKe IS OLEHKH C MO3UIUI



AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTCIUIEKTYaJIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00yUaroUMXCcs: CIIOCOOHOCTH CaMOCTOSATENBHO MPHUOOPETATh HOBBIE
3HAHMS 10 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIh30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUH JJIA TOUCKA U aHallu3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XMMHUYECKOTO COJICP KAHMS;

(opMHpOBaHUE U Pa3BUTHE Y 00YHAIOLIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUHU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydarommxcsi yOeXAEHHOCTM B T'YMaHUCTHYECKOU
HANIPABJICHHOCTH XHWMHH, €€ BAXHOW POJM B PEHICHUM TJIOOATBHBIX MPOOIEM
PaAIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECypCOB H
COXpaHEHUsI MPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpEe’KHOTO
OTHOIIICHUSI K MPUPOAEC M CBOEMY 3JI0POBBIO, a TaKke MNPUOOPETEHHs OIbITa
WCIIOJI30BAHUS TIOJYYCHHBIX 3HAHWA IS TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SBJICHHUSIMHU.

B yuebHOM mane cpemHero oOmiero oOpa3oBaHHS NPEIMET «XUMUD)
0a30BOro YpoBHSI BXOJIUT B COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-HAyuUHbIE
IPEAMETHD.

OO61iee yncno 4acoB, OTBEAEHHBIX JJIsl U3YyYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, cocraBimsieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpeaMer opraHuyecKor XUMHU: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHaNOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bBytnepoBa, e€ ocHOBHBIE TOJIOKeHHS. CTPYKTYpHBIE (POPMYITBI
OpraHuyeckux BewecTtB. ['omonorusi, wu3omepus. XuUMUYECKas CBS3b B
OpraHUYECKUX COCAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccudukaluyu opraHuueckux BemiecTB. HoMmeHknatypa
OpPraHUYeCKUX COCAUHEHUM (CHUCTEMaThueckas) | TpUBUAJIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJBl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJICHHE C OoOpa3laMi OpraHUYeCKUX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE JEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAIIEHUIO0 OPTaHUYECKUX BEIIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAA. Meran u dTaH —
NpOCTEHIINE TPEACTaBUTENM aJKAHOB: (PU3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMEeUIeHUsT U TOpPEHHMs), HAXOXKIACHUE B MPUPOJIC, IOIYYEHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAl. DTUJIIEH U NMPONWIEH —
NpPOCTEHIINE TPEACTABUTENM aJKCHOB: (U3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTalldd, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTYyYEHUE U IPUMEHEHHUE.

Ankanguensl: OyrtamueH-1,3 uw metunOyraaues-1,3: cTpoeHHe, BaKHEHIIME
XUMUYECKHE CBOMCTBA (peakiusi monumepusamnuu). [logydeHre CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— MPOCTEUIINIA TPEICTABUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (DU3UYECKUE W
XUMHUYECKUE CBOMCTBA (peakluu THIPUPOBAHMS, TAJIOTCHUPOBAHMS, THAPATAIUH,
TOpEHHUs ), MOJyYeHUE U IPUMEHECHHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUue. 10.1yon:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTnueckash CBs3b MEXAY YIJIEBOAOPOJAMH, IMPUHANICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKH YTIE€BOAOPOAOB. I[IpuponHbIl ra3 W MOIyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpomcxoxkaenne. CrocoObl mepepaboTku HEPTH:
MEPETOHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKuil), muponu3. I[IpomayKTs
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KamMeHHbBIN
yTOJb U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3lamMu IUIACTMAcC, KayuyyKOB U PE3UHBI, KOJUICKLIUU
«Hedbts» u  «Yromp», MOJENMPOBAHHE  MOJIEKYJ  yTIEBOJAOPOJOB U
raJIoreHONPOU3BOIHBIX, MMPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boblunicnenuss 1o ypaBHEHMIO XUMHYECKOW peakuuud (maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTA pPEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEaKLIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOCHHME,

dbusznueckne U XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEeHue), mnpuMeHeHue. BoaopoaHbie CBsS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa ¥ ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  CHUPTBL. OJTWICHIJIMKOJIb W  IJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJCHCTBUE CO IIEIOYHBIMU
MeTallaMH, KaueCTBEHHas peakius Ha MHOTOATOMHBIE crUpTHI). JleiicTBUE Ha
opranusM yenoBeka. [[puMeHneHne rmuuepuHa U STUIIEHTJIMKOIS.

@deHos: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penomna.

Anpperunpl U kemownwvl. DPOpManplErHil, ALETAIBIAETHI:  CTPOEHUE,
bu3nueckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHast U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), moIydyeHue U NpuMeHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KUPOB.



VYrneBonpl: cocTtaB, KiaccUUKaIMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiicaxapuabl). ['oko3a — npocTelinii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJCHUCTBUE C
ruapokcugom meau(ll), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXKJECHUE B MPHUPOJE, NMPUMEHEHUE,
ouosnorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memntono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia u
HEeJUTI0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KaueCTBEHHAsI PEAKIIUS C UOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W UX MpEeBpaIleHUi:
poBe/ieHHe, HAOJIIOJICHHE W ONKMCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KaU€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
rugpokcugom meau(1l)), anpaeru1oB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom wMenu(ll), BzammomercTBHE Kpaxmana C HOJOM),
IPOBE/ICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Brruucnenuss mo ypaBHEHHMIO XWMHYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIM MPOYKTOB PEaKIIUH).

A3oTcoeprkale opraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTBI KaK amM(pOTEpHbIE OpraHudeckue coeauHeHus. Ousnueckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomornyeckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuap.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpHYHAsg M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IC€HATYpAaLHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEIIKH.

OKCHEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MpEeBpaIleHUi:
HAOJIIOICHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE PEaKLUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHMU S

OcCHOBHbBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALIMS U MOJTUKOHACHC AU

DKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IpPEBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanu3arnus MeXIpeIMETHBIX CBSI3CH MPH M3YYCHUU OPraHMYECKON XUMUH B
10 xmacce OCYIIECTBIISIETCS Yepe3 HCIONb30BaHHE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CHCTEMHBIMH JUISI OTACIHHBIX
NPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTecTBEHHO-HAYYHbIE TIOHSATHS: SIBJICHHE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpUs, aHAIIU3, CUHTE3, KIacCU(pHKANUs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: wmarepus, DHEprus, Macca, aToM, OJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEILIECTBA, PU3MYCCKHE BEITUUMHBI M €AUHUIIBI UX U3MEPCHHSI.

buonorus: xietka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHu3ME,
doTocuHTE3, OHMOJIOTUYECKH AaKTHBHBIC BellecTBa (OCNKH, YIICBOIBI, IKHPHI,
(bepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOBI, TOJE3HBIE MCKOIAEMBbIe, TOILIHBO,
pecypchl.

TexHoJOrHsI: TMHUIIEBBIE MPOIYKTHI, OCHOBBI PAaIlMOHAILHOTO MUTAHUSA,
MOIOIITUE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETHYECKUE MperapaThl, MaTepUAIbl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMu4eckuii 3iaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000y10yKka. DHEepreTUuecKue ypoBHH, MOAYPOBHU. ATOMHbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHus] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOAUYECKOTO 3akOoHa M [lepuoguueckoil cCuCTEMBbI
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOWCTB XUMHUUYECKHX JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HaYeHue NepUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHnue BemiecTBa. XUMHUYECKas CBSI3b. BuAbl XUMHUYECKOW CBS3H
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
aKkienTopHbiii). BogopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIDPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
Maccosas 1011 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BENIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJI1accaM.

Xumudeckas  peaknusa.  Knaccudukammss  XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYECKON XHWMHHM. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMHUECKUX PEAKLIMSIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pa3fnyHbIX pakTtopoB. OOpaTuMble
peakunu. Xumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciialdble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnun «llepuoauyeckas cucrema XuMu4eckux simemeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOII0JEeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIUH HMOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKLIUI.

Pacuétnrble 3amaumn.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKHUE PACUETBI, PacU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeramnmel.  Ilonoxenne HemerauioB B Ilepuoandeckoir  cucreme
xuMudeckux sjaeMeHToB J[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3nyuecKkre CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXXHEUIIUX HEMETAUIOB (rajJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) U HUX  COCAUMHEHUU  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUH.



Merannel. Ilonoxenne meramioB B llepuoanueckoil cucTeMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajioB. O0mume ¢uzndeckue cBoiicTBa MeTaylioB. CIulaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsiJT HAPSXKEHUI METaJIOoB.

XHWMHUYECKHE CBOMCTBA BaXKHEUINMX METAJUIOB (HATPHWH, KaJHi, KaJbIUH,
Mar"ui, amoMUHUHI, [IUHK, XPOM, JKEJIE30, ME/Ib) U UX COCTUHEHUH.

O6mue cnocoObl MoiayyeHus MeTtaioB. [IpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB W HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKINH «MeTamuibl M CIUIaBbl», O00pa3lOB HEMETAJIOB, pPEIICHUE
AKCIIEPUMEHTAJILHBIX 3aj]a4, HAOJIOJIEHWEe M ONHUCAHHME JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THMAPOKCHUA AITIOMUHHUSA C PacTBOpaMU
KHCJIOT U IIEJI0YEeH, KAYECTBEHHBIE PEaKIMU HA KATUOHBI METAJJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa uiaM 00ObEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYacTBYIOUIMX B PEaKIMU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus M KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHM MeAMLMHBL. [loHSATHE O HAy4YHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKIUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpPUAJTIOB: BaXKHEWIIIME CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTepHasibl JUIsl 3JEKTPOHUKH, HaHOMAaTEpHaJlbl, OPraHUYECKNE W MUHEpaJIbHbIE
yao0peHus.

XuMusi U 3[I0POBbE YEIIOBEKA: MNpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHMH  OOmed u
HEOPraHM4ecKorM XMMHUH B 11 Kilacce OCyIEeCTBISIETCS Yyepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMH JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIC TMOHSATHSA: HAyYHBIH (PakKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
HU3MEpPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, DJKocucTeMa, Owocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pPECYPCHL.

TexHomoTHsA: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUTYprusi, MPOW3BOJICTBO
CTPOUTENbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBINIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30OBOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOy4arolUMHUCSl MPOrpaMM CpeAHEro oO0mero oOpa3oBaHUs (JUYHOCTHBIM,
METANpeMETHBIM H TpeIMeTHbIM). Hay4HO-MeToaudeckold OCHOBOWM IS
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHErO OOIIero
00pa30BaHMUsl SIBISIETCA CUCTEMHO-AESITETbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJXOIAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BBIICTICHBI CIEIYIOIINE COCTABIISIONIHE:

OCO3HaHME OOYYaIOIIUMHUCS POCCUUCKON TPaKTaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEACTICHUIO;

HaJINYUE MOTUBAILUHU K O0yUEHHUIO;

LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTUUYHOCTH Ha OCHOBE
KITIOYEBBIX [ICHHOCTEH M MCTOPUIECKUX TPATUIUi 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CHOCOOHOCTh OOYydYaroImUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITeIbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH IEIOCTHOU
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS IKOJOTHUECKON KYJIbTYyphl U CTIOCOOHOCTH CTAaBHTH
IIEJIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHSD JOCTHUTAIOTCS B
eIWHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  TpOIeccaM
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yJarommxcs.

JIMYHOCTHBIE pE3yNbTaThl OCBOGHUS IpeaMeTa «XHMHUS»  OTpPaKaroT
c(OPMUPOBAHHOCTh OMNBITA TO3HABATEIILHON M MPAKTUYECKOW JAESITeIhHOCTU
o0ydaromuxcs 1Mo peann3aliy MPUHIATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIe B
JacTH:

1) rpa’aaHCKOro BOCIUTAHNS:

OCO3HaHUs 00YYArOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH,
YBa)XCHUS K 3aKOHY U MPABOTIOPSIKY;

OPEICTaBICHUS O COIMAIbHBIX HOpMax H TMpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMAThb M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHThI IpYTuX MPH aHaJIU3€ pPa3InYHbIX BUIOB yU€OHOM! AESTEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€YECTBEHHON XUMMHU,

yBOXEHUA K TpoOIecCy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUUECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
NOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpPECAa M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM U MOCIEIYIOLIEM
aHaJin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJIEHWE M TMOCTYNKH CBOUX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 30pOoBOro © 0e30macHoro oopasza >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (hU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JNEATEIbHOCTH;

NOHUMAaHUS UEHHOCTH TPaBWJI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAOIIKX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HaHUsI MOCNEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT0JIs1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpPYrux BUAaX
NESATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE B PEUICHUH MPAKTHYECKUX 33734
COILIMAJIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuidl pa3auyHoro pojaa, B TOM
YHUCJIe Ha OCHOBE MIPUMCHECHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU NeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYyaJIbHOW TpPaeKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuy W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
notpedHOCTeH 00111eCTBa;

6) 3K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOpPa3HOT0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MpoOieM, BIMSHUS
AKOHOMHUYECKHX TPOIECCOB Ha COCTOSHUE TPUPOTHON U COITUATBHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HWCIIOIB30BAHUS JOCTIKCHUA XUMHUHU IS
pENIeHHs BOMPOCOB PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

AKTUBHOTO HEMPUSTUS JEUCTBUI, NPHUHOCIIIUX Bpell  OKpyKarouien
NPUPOTHOU Cpelie, YMEHHS TPOTHO3WPOBATh HEOJIArONMpPUATHBIE SKOJIOTHYCCKUE
TIOCJICJICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TIPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHIECKON KYJIbTYPHI,
OTbITa NeSITENTHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMAIBHOU
MPAKTUKE, CIOCOOHOCTH H yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHON MTPAKTHKH;

MOHWUMaHUS CIenu(PUKA XUMHUHM KaK HayKd, OCO3HaHHS € poid B
(GbopMHUpPOBAHNY PAIMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JIaHUW IIEIIOCTHOTO
IpeCTaBlIeHusT 00 OKPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
UBUJIM3ANMKA: B €€ TyMaHUCTHYECKON HAMpPaBICHHOCTH W BAXHOW pOIH B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBON U
AKOJIOTHYCCKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCIICYCHUH YCIOBUN
YCHENIHOTO TPyAa W OKOJOTWYECKH KOMQPOPTHON JKM3HM KaXKIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'paMOTHOCTH: IIOHUMAHHUSA CYIIHOCTH METOOB
TIO3HAHUS, WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BaTh



MoJiy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUI OKPYKAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4HbIX (PAKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 IOJXYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
penieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yibTaThl OCBOEHMsI y4eOHOro IMpenMera «XHMHUs» Ha
YPOBHE CpeHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOydarOIIMUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe MOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PUKY METOJOB IO3HAHUS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoLecc, CUCTEMA, HayYHbIA (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOCHHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (ITO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), o0ecrieunBaroIIre dbopmupoBaHue (GyHKITMOHATBHOMN
IPaMOTHOCTH M COIMAILHON KOMIIETEHITUN 00yJarOITHXCS;
CIIOCOOHOCTH oOyyarommxcst UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEVUCTBUA B MIO3HABATEILHOM U COLUAIIBHON MPAKTHUKE.

MetanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJIbHBIMH
NeUCTBUAMMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOseEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNesATh IENM JEATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHWN MPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHW TMOHSATUM U YCTAHABIMBATH MX B3aHUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUI;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpPUHM [Js KIacCU(PUKAUUKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBAaTh IMPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAYy H3ydYaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYyKTUBHbIC, JI€yKTUBHBIE, IIO
AQHAJIOrUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYMS B paccMaTpUBAEMBbIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

INPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIE MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakUMy — MpU PELIEHUU YYEOHBIX MO3HABAaTEIbHBIX M MPAKTHYECKUX 3a]1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YA€MbIX BEIIECTB U XUMHUUYECKUX PEAKLIHM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

BJIAJ€Th OCHOBAaMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKIHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOJIb30BaTh IOCTABJICHHBIE
U CaMOCTOSITEIBHO C(OpPMYIHMpPOBaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMS HAOMIOaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
000011I€HHSI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOMN
NESTENBHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB pEUIeHUS] MPaKTUYECKUX 3a/ad, HPUMEHEHUIO0 pa3InYHBbIX
METO/I0B MTO3HAHHS.

3) pa6ora ¢ undopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHMOpManuu (Hay4HO-
NOMmyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE TOCOOuS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh MHPOPMALUIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUA, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YeOHBIX 3aaad
OITPENIENIEHHOrO TUIIA,

npuoOpeTaTh ONBIT HUCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpeACTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeacTBa Hpu paboTe cC
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXIpeAMeTHble ((pusmueckue u
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, aOOpeBHaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTJIATHOCTH.

OBJajieHne YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J1€iiCTBUAMM:

3aJlaBaTh BOIMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBI B XOJ€ JUaora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  IMPEIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYNIATh C MpE3EHTAIMEll pe3yJbTaTOB IO3HABATEIBHOW JAESITEIbHOCTH,
NOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOAbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULMN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Ueau M 3aJauyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TNpEIaraéMblii aJroputM JACHUCTBUN MNpu
BBIMOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ dEeKTUBHBIN CcrOCO0 WX penieHuss ¢ Y4ETOM TOJNyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOLICHKH.

IHPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJIM XHMHM B TIO3HAHUMU SBJICHUUN



npupoasl, B  (QOPMUPOBAHMUU MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIs peIIeHHs] TPAaKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIINe TMOHATHS (XMMHYECKUH DJIEMEHT, aToM, DJJIEKTpPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAs), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paauKa, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUM U 3aKOHBI (T€OPHUsT CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUI SI3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTOJIOTHUUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJb30BAHUU BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OTMMCAHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTraHUYECKUX COSIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX DPEAKIUH,
W3TOTaBJIMBATh MOJICM MOJIEKYJ OPraHWYECKUX BEIIECTB IS WJUIIOCTpAIlUU HUX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICKHOCTh WU3YUCHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTAaBY U CTPOCHHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COoequHEHUM (yriIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUS IO
cucrematndyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TpUBUAIBHBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AlleTUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHosl, (HopManbAeTu]], aleTaabIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCIIO0TA, TII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUSI TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. byTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbusznueckue M XMMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIIUKOJb,
TJIMIEPUH, (EHON, alleTalbJACeTHl, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbst (HedTh, TPHUPOTHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUJIM MPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEIIECTB U
XUMUUYECKUX SBJICHUN (HAOJIIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh yMEHUW ITUTAHUPOBATH U BBINOJHATH XUMHYECKUI
AKCIIEPUMEHT (TIpEeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, OJIyYEHUE
STUJIEHA W U3Yy4YEHHE €ro CBOMCTB, KA4YeCTBEHHbIC PEAKIUU OPraHUYECKUX
BEIECTB, JCHATYypaIusi OCKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH OE€30MACHOCTH TIpU OOpallleHu:u C
BELIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPENCTABIATh PE3YIbTAThI
XUMUYECKOTO JKCIepUMEHTa B (opMe 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX
peakiuii u (GOopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOM
uHpopmaiu, HTepHET U Apyrux);



c(OPMUPOBAHHOCT, ~ YMEHHMH  cOOMIOAaTh  MpaBWiia  IKOJIOTHYECKHU
1eaecooOpa3Horo TMoBEJAeHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalolled MPUPOIHOM Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObl
YMEHBIIEHUS W TMPENOTBPAIIEHUs] HMX BPEAHOIO BO3JACUCTBUS HA OpraHu3M
YeJI0BEKa;

JUIs 00y4YaronIuXcsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMUYECKHUX SIBJICHUU;

JUISL  CIENbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmass M HeopraHUYecKas
XUMUSD» OTPaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHHS W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpass  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUN DIJIEMEHT, aToM, W30TOomN, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIPHBIA OOBEM,
BAJICHTHOCTb, SJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsI CBS3b
(KOBaJIeHTHAsl, MOHHAS, METAITMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAST JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluy, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHHS SHEPTHU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHNE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY ¥ IPAKTUICCKOM IEITEILHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS MpU
ONMMCAaHUU HEOPTAaHUYECKUX BEIIECTB M UX NMPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMUYECKYI0 CHMBOJMKY MJIs
cocraBieHUs: (GOpMyJl BEIIECTB M YpPaBHEHUH XUMHUYECKUX  pEaKILUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEATh BaJICHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIeHTHAsl, MOHHAs, METaJUIMYecKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHaBIIMBATh PUHA/JIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIe
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KUCJIOTHI, aM(OTepHbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI IIEPUOIUYECKOrO 3aKoHa .
N. MeHnneneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATUZUPYIOLTYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnonb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUE YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX JIEMEHTOB M MX COCIUHEHUI
1o nepuoaam u rpynnam llepuonndeckon cucremsl XUMUYECKHUX di1eMeHTOB [1. .
Menaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakKTepu3oBaTh (OMHUCHIBAThH)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BELIECTBAMH C ITOMOILIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATh XUMUYECKHE pEaKLUU IO
pPa3IMYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEIEHEH OKHUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YpPaBHEHHs peakUuil pa3iINdHbIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKlnii HOHHOTO 0OMEHa, YUHUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAOUTUE
KAUueCTBEHHBI COCTAB pa3IMYHbIX HEOPraHUMYECKHUX BEIIECTB, pPaCIlO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIiBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
PEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BATh XHMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIIHAMAX WU
IKOJIOTHYECKUX MPOOJIeMaxX XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU O0BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O0OBEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NoCcy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMNOJHATh XUMHUYECKUM
AKCIIEPUMEHT (Pa3joKeHHUE MEPOKCHUIA BOJOPOAA B MPUCYTCTBHM KaTalu3aropa,
ONpENENEHUE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(par-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3ajJa4 IO
TeMam «Metaib»y U «HeMetannb») B COOTBETCTBUU C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPH OOpAIEHNN C BEIIECTBAMHU M JTA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakluii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAINIO, TONYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  TpaBWJIa  JKOJIOTHYECKH
1eaecooOpa3Horo TMoBEJAeHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalolled MPUPOIHOM Cpeibl, OCO3HABATH
OMAaCHOCTh BO3/ICCTBHS Ha KUBBIC OPraHU3MBbl ONMPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIIICHUS U
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKa;

JUIs 00Y4YaroNIuXCsi ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL CJIETBIX M CJIA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaunmenoBanmue
pa3esioB U TeM
MPOrpaMMbl

KoauuecTBo yacoB

KonTpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypcsl

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YecKOi XUMHUH

1.1

[Ipenmert
OpraHUYeCKOU
xumuu. Teopus
CTPOEHUS
OpraHUYEeCKUX
coenuHeHuit A. M.
bytneposa

Htoro no pazneny

Pa3nea 2. Yriesogopoasbl

2.1

[IpenenvHbIE
YIJIEBOAOPOABI —
aJIKaHbI

2.2

Henpenenbhbie
YTJIEBOJIOPO/IBI:
aJIKEHBI, aJIKaJu€eHBI,
AJIKUHBI

2.3

ApomaTtudeckune
YTIEBOIOPOBI

2.4

[IpuponHsie




HUCTOYHUKH
YTJIEBOJIOPOAOB U UX
nepepadboTka

Hroro no pazneny 13

Pa3znen 3. Kuciiopoaconep:kaiiue opranuieckue coeuHeHHsI

3.1 Cruptsl. @enon 3
AJIbIeTHIBL.
19 Kap6oHnoBsie .
KUCIOTHI. CIIO)KHbBIE
3(hupsI
33 VYrieBoibt 3 2
Uroro no pazaeny 13

Pasnen 4. A3oTcoaepxkaimme opraHudeckue coeIMHeHUus

AMUHEL
4.1 AMUHOKHCIIOTEI. 3
benkn
Nroro no pazaeny 3

Paspnen 5. BeicokoMoOJIeKy A pHBIE COCIHHEHUS

51 [ImacTmaccel. )
' Kayuyku. Bonokna
Hroro no pasneny 2
OBILEE KOJIMYECTBO 34 3

YACOB 110 ITPOTPAMME




11 KUIACC

KouunyecTBo yacoB DIeKTPOHHBIE
HaumenoBanmue
Ne (uudpossbie)
pa3esioB u TeM Kontpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIC
NMPOrpamMMbl padoThI padoThI
pecypcsbl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB.
[lepuoanueckuii 3aK0H
11 u [lepnonnueckas 3
CHUCTEMa XMMUYECKUX
anemenTtoB 1. U.
Menaeneena
CTpoeHue BellecTBa.
1.2 MHuoroobpasue 4
BEILIECTB
1.3 XHWMHYECKUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Pa3nesa 2. Heoprannueckasi XuMust
2.1 Mertauibl 1
2.2 Hewmeramibl 1 1
CBs13b HEOPTaHUYECKUX
23 Y OPTaHUYECKUX 2
BEILIECTB
Nroro no pazaeny 17

Pa3gea 3. XuMus u :Ku3HbL




3.1 XUMUS U )KU3Hb 4
Nroro no pazaeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTtpoJubHsble

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jarta
U3YYeHUS

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHruYeCKON XUMUH,
€€ BOZHMKHOBEHHUE, PA3BUTHE U
3HAQ4YCHHE

Teopus crpoenus
OpPraHMYECKUX COSIUHEHHUN A.
M. bytneposa, €€ OCHOBHBIE
IIOJIOKEHUS

[Tpencrasnenue o
KJaccu(pUKaluy OpraHMYecKuX
Belects. Homenkiarypa
(cucremaTtuveckas) u
TPUBUAJIbHBIC HA3BAHUS
OpPraHUYECKHUX BELIECTB

AJKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

Mertan u 3TaH — NpocTeuIre
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUJICH " MMPOIUIICH —
HpOCTeI\/'IIJ_II/IC npeaACTaBUTCIIN




AJIKCHOB

[TpaxTuueckas padota Ne 1.
«[lomyueHue >THIICHA U
U3YyYEHUE €r0 CBOMCTB»

Ankanuensl. bytaauen-1,3 u
MetunoyraaueH-1,3. [lomydenne
CHUHTETHYECKOTO KayuyKa 1
PE3UHBI

10

AJKHHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
pAa. ALETUIEH — MPOCTEUIIHIA
MPEJICTABUTENb aJIKUHOB

11

Brpruncnenus no ypaBHEeHUIO
XMMHYECKON peaKkuu

12

ApeHbl: 6€H301 U TOTYOII.
ToKkCHUYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MIPUHAJICKAIIUX K Pa3TUIHBIM
KJaccaMm

14

[IpupoaHBIE HCTOYHUKH
YIJIEBOAOPOJOB: MPUPOAHBIN a3
U MOMyTHbIE HE(TAHBIE Ta3bl,
HE(QTb U IPOYKTHI €€
nepepadoTKu

15

[IpupoaHbIE HCTOYHUKH
YTIEBONOPOAOB: IPUPOAHBIN I'a3
U MOy THbIE HE(TsAHBIE Ta3bl,




HE(PTH U TPOTYKTHI €€
nepepaboTKu

16

KoHTponbHas paboTa mo
pazzeny «YTJIeBOJIOPOIbD)

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBsi3b

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIULUEPUH

19

@DeHOI: CTPOEHHUE MOJIEKYJIBI,
¢u3nueckrue 1 XUMUYECKUE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruapl: GopManbaeru u
arneTanbIerun. AEeToH

21

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHas U YKCyCHas

22

[IpakTuueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

23

CTeapI/IHOBaH K OJICMHOBAs
KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIHUX Kap60HOBBIX KHUCJIOT

24

Mbi11a Kak COJIM BBICIIHAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEHCTBUE

25

CrnosxHble 3(hupbl Kak
IIPOM3BOTHBIE KapOOHOBBIX




KUCHOT. ['Mapoin3 CI0KHBIX
3¢upoB

26

Kupsl: rupoan3, NpuMeHeHHe,
Ouosorudeckas poib KHPOB

27

YrneBodnl: cOCTaB,
kinaccudukanus. Baxneimme
MPEJICTAaBUTENHN: TJII0KO034,
bpykTo3a, caxaposa

28

Kpaxman u nemnronos3a kak
HPUPOAHBIE ITOJTUMEPDI

29

KonTtponbHas pabora o
pasneny
«Kucnopoacoaepxaine
OpPTraHUYECKHEe COSAMHEHUS/
Bcepoccniickas mpoBepoyHas
pabota

30

OO0mras xapakTepUCTHKA
a30TCOJIEPIKAIINX OPraHHYECKUX
coenuHeHui / Beepoccuiickast
poBepoyHas paborta

31

AMWHBI: METHJIAMHWH W aHHJIMH

32

AMWHOKHCIIOTHI KaK
aMmdoTepHbIe OpraHUYECKHE
COEIMHEHMS, NX OMOJIOTHYECKOE
3HaueHue. [lentuapl. beaku kak
MIPUPOJHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS




33

OCHOBHBIG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIC METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHuii. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYeHUs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpaILus aTOMOB

[lepuoanueckuii 3aK0H U
[lepuoanueckas cucTeMa XUMHYECKUX
sneMeHToB [l. 1. Menneneera, ux
CBS3b C COBPEMEHHOU TeOpHUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX AIEMEHTOB U UX
COEIMHEHUH MO IpyIIaM U NEPUOIAM.
3HaueHHEe NMePUOANYECKOT0 3aKOHA U
CHCTEMBI XMMHYECKHX 31eMeHTOB JI. 1.
MeneneeBa B pa3BUTUU HAYKU

CtpoeHue BellecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJIGHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTHOCTS.
DIEeKTPOOTPULIATeILHOCTL. CTETeHb
OKHCJIeHUs. BemiecTBa MOJIEKYyIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

IlonsTue o AUCTICPCHBIX CUCTEMAX.




HctunHbBIE U KOTIOUIHBIE PACTBOPBI.
MaccoBas 1015 BEIIeCTBa B paCTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COCTUHEHHM.
['eneTnueckas CBsI3b HEOPraHUYECKHUX
BEILECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanus XuMAYECKUX peakini
B HEOPraHUYECKOM U OpraHNYeCcKOon
XUMUHU. 3aKOH COXPaHEHUsI MaCChl
BEILIECTB; 3aKOH COXPAaHEHUs U
MpeBpallCHHs DHEPTUU TIPU
XUMUYECKUX PEAKIUIX

CkopocTts peakuuu. OOpaTuMbIe
peakunu. XMUMHUYECKOE pAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKIII»

11

DNEKTPOIUTHYECKAS JUCCOLMALIUS.
[ToHsATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHoro
oOMeHa. ['maponn3 opraHuuecKux u
HEOPraHUYECKUX BEILECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonarue o0 anekrponuze
pacIuIaBoB U pacTBOPOB COJEH

13

KontponbHas pabota no pasuerny
«Teopernyeckue OCHOBBI XMMHM»

14

MeTaJ'IJ'IBI, HX ITOJIOKCHHC B




[Teproauaeckoii CUCTEME XUMHYECKHIX
anemenToB /I. 1. Menaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mume ¢puznueckre CBOMCTBa
METaJIJIOB

15

CmiaBbl METAJLIIOB.
DIEKTPOXUMUUYECKUN PSITT
HaIPsKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METAIIJIOB (HATPUM, KA, KalbIUH,
MarHuu, aIIOMUHUIN) U UX COCTMHEHUM

17

XUMHUYECKUE CBOMCTBA XpoMa, MEIU U
UX COCOUHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a
7 UX COCTMHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIbHBIX 334a4 110 TEME
«Mertamib»"

20

Hemerannel, nx nojoxxeHue B
[Iepuoanueckoil cucteMe XUMUUYECKUX
aneMmenToB /. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

®du3nyecKre CBOMCTBA HEMETAIIOB.
ANIOTpONUS HEMETAIUIOB (Ha TIpUMepe
KHUCIIOpOJia, cephl, hocdopa u
yTaepoaa)

22

XnMHU4YecKre CBOMCTBA TaJOreHOB,
Cephl U UX COCTMHCHUI




23

XuMHUYecKHue CBOMCTBA a30Ta,
docdopa u ux coeMHEHUN

24

XUMUYECKUE CBOWCTBA yriepoa,
KPEMHUS M UX COSIUHEHHIA

25

[IpuMeHeHne Ba)XHEUIINX HEMETAILIOB
U UX COCTUHEHUN

26

O0o001IcHNE U CHCTEMATH3aLIHS
3HaHUH 110 Teme «HemeTrasn).
Brpruncienus no ypaBHeHUSIM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

27

[IpaxTuyeckas padora Ne 3. «Pemenune
DKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME
"HemeTtanmst"»

28

KonTponbhas pabota nmo Temam
«Metamey n «HemeTamisn)

29

Heopranuueckue u opranndyeckue
kucnoTsl. Heopranmueckue u
OpraHN4eCcKHe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUIECKHUE U
OpPraHUYECKHUE COCIUHEHUS.
['eneTnyeckas CBSI3b HEOPraHUYECKHUX
U OPraHUYECKUX BELIECTB

31

Pons xuMuu B odecrieueHnn
IKOJIOTHUECKOM, JHEPTETHUECKON 1
MUIIEBON OE€30MaCHOCTH, Pa3BUTUU
MeTUIMHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX




MMpyuHOUIax MpoOMbINIJICHHOTO
MOJTy4YCHUA Ba)KHEHIITNX BCIICCTB

33

Yenosek B MHUPE BCIICCTB U
MaTcpHraJioB

34

XHMMS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
npose
psaemo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHO 00pa30BaTe/IbHOM
ro NPOrpaMMbl cpeiHero oouero od0pa3oBaHus
pe3ya
bTara

1 TeopeTnueckue OCHOBBI OPraHUYECKOM XUMHUH

CdopMHUpOBaHHOCTH MPEICTABICHUI O XMMHUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUH SIBIICHUI MTPUPOIBI, B (OPMUPOBAHIH MBIIIUICHUS
1.1 U KyJIbTYpBl JIMYHOCTH, €€ (YyHKIIMOHAJIBHONW IPaMOTHOCTH, HEOOXOIUMOMN Ui pEeIICHUs
NPAaKTUYECKUX 3a/1a4 U SKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/J0POBBIO U

MIPUPOJHON cperie

Bnagenue cucteMol XUMHYECKMX 3HAaHUM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIAraroliye
HNOHATUS (MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCICHHUS,
XUMHUECKas CBA3b, MOJIb, MOJISIpPHAsT Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIA CKEJET,
(byHKUMOHATBHAS TPYIIa, pPaguKal, H30MEpHUs, H30MEpbl, TOMOJOTUYECKHHA P,
TOMOJIOTH, YIJIEBOIOPO/Ibl, KUCIOPOJ- U a30TCOAEpXKAIUEe COCTUHEHUs, OMOJIOIMYECKU
1.2 aKTHBHbIE BellecTBa (YIJIEBOABI, KHUPBI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOI'O CTPOCHHUS
opranuueckux BemecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK
XUMUH, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJyYEHHMM M OE30I1aCHOM
UCIOJIb30BAaHUN BaXHEHMIIMX HEOPraHWYECKUX U OpPraHMYECKHX BELIECTB B OBITY U

HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 4YCJIIOBCKA

ChopmrpoBaHHOCTh YMEHUH BBISABISATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABINBATh
1.3 UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IIOHATHS IIPU OIMCAHUU COCTaBa,

CTPOCHUA U npeBpameHHﬁ OpTraHUYCCKUX COE€OUHEHMI

C(bOpMHpOBaHHOCTL YMGHI/Iﬁ HCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIUKY JI1 COCTAaBJICHHUA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (HOpMysT OpraHUYECKUX
1.4 BEIIECTB W YPABHEHHN XHUMHUYECKUX pEaKUUW, HW3rOTaBIMBATh MOJIEIA MOJEKYJ
OpraHN4YC€CKUX BCHICCTB I WIJIIOCTpAIMU HX XHMHUUYCCKOTO W MNPOCTPAHCTBECHHOI'O

CTPOCHUS

ChopMupoBaHHOCTh YMEHHI YCTaHABIMBATH NMPHHAJICKHOCTh H3YUCHHBIX OPraHUYECKUX
1.5 BELIECTB 10 MX COCTaBY U CTPOCHUIO K ONPEAEIEHHOMY Kiaccy (TpyIIe) COeIUHEHMH

(er'ICBOI[OpOI[BI, KHCIIOpOA MW a30TCOACPpKAIIUC COCAUHCHUSA, BBICOKOMOJICKYJIAPHBIC




COEJIMHEHU ), TaBaTh UM Ha3BaHUs 1o cucremarnyeckoil HomeHkinarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTI) YMEHUA OINPCACIATL BHBL XUMHYECKON CBS3H B OpPTraHU4YCCKUX

COEIMHEHUSX (OIMHAPHBIE U KPATHBIE)

1.6

CdopMUpPOBAaHHOCTH YMEHHsI NMPUMEHSTH: TMOJOXKEHUSI TEOPHUH CTPOCHUS OPTaHUYECKUX
BemiecTB A.M. BytnepoBa /st 00BbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa

" CTPOCHH; 3dKOH COXPAaHCHUS MACChI BEIIECTB

yFHQBOI{OpOI{LL KchopOL[conepxcamHe H a30TCOACPKAIUC OPraHUYCCKHUC COCHAUHCHUA.

BLICOKOMOJ’ICKYJ'ISIPHHC COCIUHCHMUA

2.1

ChopmupoBaHHOCT,  yMEHMI  NPUBOJIWUTH  TPUBHMAIBHBICE  HA3BaHHS  OTACIBHBIX
OpraHMYECKHUX BEIIECTB (STWJICH, MPOMUIIEH, AalEeTHJICH, STUJICHIVIMKOJb, IJIULEPHH,
denon, ¢dopManbaeTUa, aneTalbJCTH], MYypaBbHHAs KHCJIOTA, YKCYCHAas KHCIIOTa,
OJICMHOBAs KHCIIOTA, CTEApPHHOBAas KHUCIIOTA, TIIOKO03a, (PpyKTO3a, Kpaxmal, IEeJUII003a,

TJIMIIAH)

2.2

CdhopmupoBaHHOCT, YMEHHH XapaKTEepH30BaTh COCTaB, CTpOeHUE, (U3NYECKUE U
XMMHUYCCKHE CBOMCTBA THUIMYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHUYCCKUX
BelecTB (METaH, 3TaH, STUJICH, MPOMIICH, alleTuieH, OyTaaues-1,3, metunoyraaueH-1,3,
OCH30J1, METaHOJI, ATAHOJI, TUJICHIJIMKOIb, TJIUIEPHH, EHOJ, alleTalbACTH, MypaBbUHAs

U YKCYCHAasl KUCJIOTBI, III0K03a, Kpaxmall, LIEJIJII0J103a, aMUHOYKCYCHAas KUCJIOTa)

23

ChopMuUpOBaHHOCTh YMEHHS HJUTIOCTPHPOBATH T€HETUYECKYIO CBS3b MEXKAY THITHYHBIMHU
[PEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB  OPraHUYECKUX  BELIECTB  YPAaBHEHUAMU

COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyIT

24

ChopmupoBaHHOCT, YMEHHUS XapaKTEpHU30BaThb HCTOYHHKH YIIIEBOJAOPOTHOTO CHIPBS
(HedTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI UX MEPEPaA0OTKH U MPAKTUYECKOE MPUMEHEHHE

IIPOJYKTOB MEpepadOTKU

XUMHS U KU3Hb. PacyéThl

3.1

CdopMUpOBaHHOCTH YMEHUH BJIAJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMSI, MCMOJb3YEMbIX B XHMHUHM NPHU H3YYCHUM BELIECTB M XUMHUYECKUX SIBJICHUU
(HabnrofeHue, M3MEpPEeHHe, SKCIEPUMEHT, MOJEIHWPOBAHUE), HCIOJB30BATh CUCTEMHbBIC
XUMHUYECKHE 3HAHUS s MPUHITHS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX,

CBA3aHHBIX C BCIICCTBAMU U UX IMPUMCHCHUEM

3.2

CdopMupOBaHHOCTh YMEHUN COOJIIOAATH MpaBUia MOJIb30BAHUS XUMHUYECKOW TMOCYI0U U
na0opaTOpHBIM  000pYy/JOBaHMEM, a TakXKe TMpaBWia OOpalIleHus C BEIIECTBAMU B

COOTBCTCTBUH C MHCTPYKIHAMMU 110 BBITIOJIHCHUTO na60paTopHHx XUMHNYCCKHUX OIIBITOB

3.3

CdhopmupoBaHHOCT, YMEHUH IUIAHUPOBATH M BBHITIOTHATH XUMHYECKHA DKCIEPHUMEHT
(mpeBpallieHrs: OPraHuYeCKUX BEIIECTB MPU HATPEBAHUU, MTOJYUCHHUE ITUICHA U U3yUYCHUE
€ro CBOICTB, KaU€CTBEHHbIE PEaKIIMU OPraHUYEeCKUX BEIECTB, ACHATypalus OENKOB MpHU

Harp€BaHnlu, LOBCTHBLIC PCaKINUH 6€J'IKOB) B COOTBCTCTBHU C IIpaBHUJIaMHU TCXHUKU




Oe3omacHOCTM HpU OOpallleHWHu C BELIECTBAaMU U J1abOpaTOpHBIM 000OpYAOBaHUEM;
NPEJCTaBIATh PE3yIbTaThl XUMHUYECKOTO HKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH

COOTBETCTBYIOIIUX peaKI_lI/Iﬁ u (bOpMy.]'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ MNpOBOAWUTL BBIYHUCICHHUA 110 XUMHYCCKUM YPABHCHHUAM

34 (Macchl, 00bEMa, KOTMYECTBA UCXOAHOTO BELIECTBA WM MPOAYKTA PEaKMU M0 U3BECTHBIM
Macce, 00bEMY, KOTHYECTBY OJHOTO M3 UCXOTHBIX BEIIECTB MW MPOTYKTOB PEAKIINH )
ChopmupoBaHHOCT, YMEHHIM KPUTHUECKH AaHAIU3WPOBATH XUMHUYECKYI0 HH(POpMAIUIO,

3.5 MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CPECTBa MAacCOBOM nHpopmanmu, cetb HTEpHET N
TpyTHE)

CdhopmupoBaHHOCT, yMEHHWI COOMIOAATh TIpaBHIA AKOJOTHYECKH IIeIIECO00pPa3HOTO
MOBE/ICHUS B OBITY M TPYJOBOHM NIEATEIHHOCTH B IESIX COXPAHEHHUS CBOETO 3JI0POBBS H
16 OKpY’KaIOIIe NPUPOAHOW Cpebl, OCO3HABATh OIACHOCTh BO3JCHCTBUS Ha JKUBBIC
' OpPraHu3Mbl ONPENEIEHHBIX OPraHWYECKUX BEIIECTB, MOHMUMAas cMbIca mnokazarens [1/IK
(IpenenbHO JOMyCTUMOW KOHLIEHTPAIMH), MTOSICHATh Ha TIPUMeEpax CIOCOObl YMEHBIIEHUS
Y IIPEe0TBPALEHUS UX BPEIHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKa
11 KJIACC
Kon
npose
psaemo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI
ro NPOrpamMMbl cpeiHero oouero oopa3oBanus
pe3ya
bTaTa

TeopeTI/Iqecxne OCHOBBI XMMHHU

1.1

Biagenue cucreMol XMMHMYECKHMX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLINE
HOHATUA (XMMMYECKMH »SJIEMEHT, aToOM, OJJIEKTpOHHas o0oiodka artoma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHCIICHHs, XUMHUYECKas CBA3b, MOJb, MOJSApPHAs Macca, MOJISIPHBIA OOBEM,
KpUCTAJUIMYECKass ~ pPemeTka,  TUObl  XMMUYECKHMX  peakuudl  (OKUCIUTENbHO-
BOCCTAHOBMTEIIbHBIE, 3K30- U 3HAOTEPMUYECKHE, pPEaKIMd HOHHOIO OOMEHa), pacTBOp,
NIEKTPOJIATBI,  HEIEKTPOJIUTBL,  DJIEKTPOJUTHYECKAs]  JUCCOLMALMSA,  OKHCIIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM pPEaKLMH, XUMHUYECKOE PaBHOBECHUE); TEOPHUH U
3aKOHBI (Teopusl DIIEKTPOJIMTUYECKOM nuccoumanmy, llepmommuecknii 3akon J[.U.
MeHzeneeBa, 3aKOH COXPaHEHUs] MACChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH A3bIK XUMUH,
(axkToNIOrMUeCKre CBEICHHUS O CBOMCTBaX, COCTaBe, IOJNy4YECHHUH U O€30MacHOM
UCIIOJIb30BAHUM  B@KHEWIIMX HEOPraHMUECKHX BEIIECTB B OBITY M  MPAaKTUYECKOU

JCATCIBHOCTH YCJIIOBCKA




1.2

ChopMUpOBaHHOCTh YMEHHH BBISIBIIATH XapakTepHbIE NPU3HAKA W B3aWMOCBS3b
U3YUYECHHBIX ITOHATUH, IPUMEHATh COOTBETCTBYIOIINE MIOHATUSA IIPU OIIUCAHUU CTPOEHUS U
CBOICTB HEOPraHWYECKUX BEIIECTB W UX [PEBPAILEHUMN; BBIABIATh B3aUMOCBS3b
XUMHUYECKMX 3HAHUN C TMOHATUSAMHU M TNPEACTABICHUSAMHU APYTUX €CTECTBEHHOHAYYHBIX

IIPEAMETOB

1.3

BJ'Ia)IGHI/Ie OCHOBHBIMH MCTOAAaMHU HAYYHOI'O ITO3HAHUA BCIICCTB U XUMHYCCKUX SIBIICHUMN

(nabmoeHne, u3MepeHne, SIKCIEPUMEHT, MOICTHPOBAHNUE)

1.4

ChopmupoBaHHOCT, YMEHUH  OINpPEAETSATh BAJICHTHOCTh W CTCIEHb  OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX Pa3IUYHOrO0 COCTaBa, BUJ XWMHUYECKOW CBSI3U
(koBalleHTHasi, HMOHHAs, MeETaJUIMYecKas, BOAOPOAHAas) B  COCAUHEHUSAX, THUII
KPUCTAIIMYECKON PEemIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJsIpHasi, WOHHAs,

MeTaJUTHIecKas)

1.5

ChopmupoBaHHOCT, YMEHHN OIpeAensTh XapakTep Cpeasl B BOAHBIX pPacTBOpax

HEOPraHUYECKUX COCIUHEHUI

1.6

ChopmupoBaHHOCTH YMEHUSI KIacCHU(PUIMPOBATh XMMHMUYECKHUE PEAKIHUU MO Pa3IndHbIM
NpU3HAaKaM (YUCIy M COCTaBy pPEarupyrolux BEIIECTB, TEIIoBoMY 3(dexTy peaxiuu,
U3MEHEHHUI0 CTeNeHeH OKHUCIEHHsI 3JEMEHTOB, OOpaTHUMOCTH pEaKLUH, YYacTHIO

KaTaimi3aTopa)

1.7

CdhopmupoBaHHOCTH YMEHUI COCTABIATh YPABHEHHSI PEAKIIMM PAa3IMYHBIX TUIIOB, TOJIHBIC
U COKpalll€éHHbIE YpaBHEHUS peakluii HOHHOIO OOMEHa, YUYUThIBAsl YCIOBHS, IPU KOTOPHIX

9TH P€aKIMu UAYT OO0 KOHIIA

1.8

CdopMUpPOBAaHHOCT YMEHHI TPOBOAHWTH PEAKIMH, IOATBEPIKIAIOIINE KAaYSCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI,

MNPUCYTCTBYIOIIHUEC B BOAHBIX paCTBOpPAX HCOPIraHUYCCKUX BCIUICCTB

1.9

CdhopmupoBaHHOCT YMEHHUH PACKPBIBATH CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX

peaxunﬁ IOCPCACTBOM COCTABJICHUSA 2JICKTPOHHOT'O 0ajaHca dTHX peaKHHI’I

1.10

C(bOpMI/IpOBaHHOCTL yMCHI/Iﬁ OOBSCHATH 3aBUCUMOCTD CKOpPOCTH XUMHUYECKOU pcaknuuu OT

pa3InyYHbIX (aKTOPOB

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OOBICHATH XapaKTep CMCHICHUA XUMHUYCCKOTO paBHOBECHUS B

3aBHCHUMOCTH OT BHeIIHero Bo3zaeicTBus (mpuHiun Jle [llaTennbe)

O6H.[aﬂ N HCOpraHU4YCCKasA XUMHA

2.1

CdopMupoBaHHOCT yMEHHH packpbiBaTh cMbich Ilepuoamueckoro 3akona J[.M.
MenneneeBa M JI€MOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO H

MPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMUPOBAaHHOCTh YMEHHH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKUX 3JIeMeHTOB 1—4 nepruonos Ileproanueckoii CUCTEMBl XUMUUYECKUX 3JIEMEHTOB

AWM. MenneneeBa, WUCMONb3YSd TOHATUA «S-, p-, d-DIEKTPOHHBIE OpOUTAINY,




«QHEPreTU4eCcKre YpOBHU», OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKHUX
JJIEMEHTOB M HX COCIMHEHHMH II0 nepuogam u rpymmnaMm Ilepuoanueckoil cHCTEMBbI

XUMHYECKUX 351eMeHTOB J[.J1. MeHneneera
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CdhopmupoBaHHOCT, yMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE
CBOIICTBa HEOPraHUYECKHX BEUIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE
TCHETUYECKON CBSI3M MEXKIYy HEOPTaHMYECKHUMHU BEIICCTBAMU C TIOMOIIBI0 ypaBHEHUU

COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN

2.4

ChopMUpOBaHHOCTh YMEHHUH yCTaHABINBAThH NMPHHAIC)KHOCTh HEOPTaHMUECKUX BEIECTB
[I0 UX COCTaBy K ONpEIeNEHHOMY Kiaccy (TpyIIe) COeAUHEHHH (IIPOCThIE BELIECTBA —

METalJIbl U HCEMCTAaAJJIbl, OKCUAbl, OCHOBaHUs, KMUCJIOTHI, aM(l)OTepHLIe THUAPOKCUBI, COJ'II/I)

2.5

CchopMUpOBaHHOCTh YMEHHMH HCIHOJIB30BATh XMMHMYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS
(GbopMyI1 BEeLIECTB U YpaBHEHUN XUMHUYECKUX PEAKIMHA, CUCTEMAaTUYEeCKYl0 HOMEHKIATypy
(IUPAC) u TpuBHasbHbIE Ha3BaHUs OTAEJbHBIX HEOPraHUYECKUX BEIeCTB (YrapHbIi ras,

YIJIEKHUCIIBIN a3, aMMHaK, ral€Hasi U3BeCTh, HErall€Hasi U3BECTh, MUTHEBAS COJIA, TUPUT U

Apyrue)

2.6

CdhopmupoBaHHOCT, yYMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHMHYECKUE
CBOIMCTBA HEOPTAaHMUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEeHETUYECKON CBA3M MEXAYy HEOPraHMYeCKMMH BEIIECTBAaMU C IOMOIIbIO YpaBHEHH

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKIII/Ifl

2.7

ChopmupoBaHHOCT, YMEHUHN IUJIAHUPOBATh M BBHIMOJIHATH XUMHYECKHH HKCIEPUMEHT
(paznoxeHue IMepoKcHJa BOAOPOJA B MPUCYTCTBUM KaTallU3aTopa, ONpPENEICHHUE Cpeibl
pPacTBOPOB BEIECTB C IOMOLIBIO YHUBEPCAIBHOIO HMHAMKATOPA, BIUSHHUE pPa3IUYHBIX
(bakTOpoOB HA CKOPOCTh XUMHUYECKOM peaklliu, peaklMi HOHHOTO OOMEHa, KaueCTBEHHbBIE
peakuuu Ha cynbdar-, kapOoHAaT- U XJIOPHI-aHHUOHBI, HA KaTHOH aMMOHHS, pelIeHHE
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o teMaM «Metamibs» u «HemeTannasl») B COOTBETCTBHM C
MpaBUJIaMUd TEXHUKH O€30MacHOCTH MpU OOpallleHWH C BEIIeCTBAMU U JIA0OPATOPHBIM
000pyAOBaHKEM; MTPEACTABIATH PE3yIbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpOBaTh BHIBOJBI HAa OCHOBE JSTHUX

pE3yJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHUN COOJIIOAATH MpaBUia MOJIb30BAHUS XUMHUUECKOW MOCYI0U U
nabopaTopHBEIM 00OpYy/JOBaHWEM, a TaKXKe TMpaBuia OOpalleHUs C BEIIECTBAMHU B

COOTBETCTBUH C UHCTPYKIHUAMMU I10 BBITIOJITHCHUTO na6opaTopHHx XUMHNYCCKHX OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHMH XapaKTepu30BaThb XUMHUYECKHE IPOLIECCHI, JIeXKAalUe B
OCHOBE TMPOMBIIUIEHHOIO  IOJIYYEHUsI CEpPHOM  KHUCIOThI, aMMHaka, a Takke
c(hOpMUPOBAHHOCTh NPEJCTaBICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIAX M 3KOJOTUYECKUX

Hp06neMax XUMHYCCKOI0 IMMPOMU3BOJACTBA

XUMHS U KU3Hb. PacuéThl




3.1

CdhopmupoBaHHOCTH MPEACTABICHUH 0 XUMHUYCCKOW COCTABIISIFOIICH €CTECTBEHHOHAYTHON
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBICHUI NPUPOBI, B GOPMUPOBAHUN MBILIUICHUS
U KYJBTYPBI JIMYHOCTH, €€ (YHKIIMOHAJIBLHON IPaMOTHOCTH, HEOOXOIUMOM JIsl peIIeHUs
MPAKTUYECKHX 3a7a4 M SKOJIOTHYeCKH 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 370POBBIO U

MIPUPOJHON cpenie

3.2

ChopMUpOBaHHOCTh YMEHHMI KPUTHUYECKH aHATU3UPOBATh XUMHUECKYIO HH(OpMAIHIO,
NOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM KOMMYHHUKAIMM, CETh

WNurepuer u npyrue)

3.3

CdhopmupoBaHHOCT, yMEHHI COOMIOAATh TpaBHUIa AKOJOTHMUYECKU IIEIECO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJIOBOHM NEATEILHOCTH B IIEJISAX COXPAHEHHUS CBOETO 370POBbS U

OKPYXKarOIIEeH TPUPOIHON CpeIbl

3.4

Oco3HaBaTh OMACHOCTH BO3JCHCTBUS Ha KUBHIC OpraHu3MbI Ol'IpeI[CJ'IéHHBIX BCIICCTB,
INOHUMas CMBICJI II0Ka3aTCiA HI[K, MOsACHATH Ha IIpUMEpax CITIOCOOBI YMCHBIICHUA H

MPEIOTBPALIEHHS UX BPEIHOTO BO3/AEUCTBUS HA OPraHU3M YeIOBeKa

3.5

ChopmupoBaHHOCT, YMEHHUH TPOBOAUTH BBIUMCICHHS C HCIOJIB30BAaHUEM TOHSATHUS
«MaccoBasi J10JIsl BEILECTBA B PacTBOpE», OObEMHBIX OTHOILIEHUI I'a30B MPU XUMHYECKHX
peakIMax, Macchl BellecTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKLMU BEILIECTB, TEMJIOBOTO 3¢ ¢ekra
peaKkiuyu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS

SHEPruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

1.1

[Ipenmer opraHMYecKOM XMMHH: €€ BO3HHUKHOBEHHWE, Pa3BUTHE W 3HAYEHUE B
[OJYYEHUU HOBBIX BELIECTB M MAaTEpUANIOB. Teopus CTPOEHUS OpPraHUYECKUX

coenunennii A.M. BytnepoBa, €€ OCHOBHBIE MOJ0KEHHS

1.2

CtpykTypHble (GOpPMYJIbl OpPraHMYECKHUX BEIIECTB. [OMOJIOTHs, H30MEpHs.
XuMHUecKasi CBSI3b B OPraHMYECKUX COCIMHEHMSX — OJMHApHbIE M KpaTHBIE

cBs3u. [IpencraBienne o KmaccuUKaIMi OPraHUIECKUX BEIIECTB

1.3

Homenknatypa opraHMyeckux COeIMHEHUH (cucTeMaTHYecKasl) U TPUBUAIbHbBIE

Ha3BaHUS BaXKHEUIIINX HpGHCTaBHTGHGﬁ KJIaCCOB OPraHUYCCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKAN psAA. MeTaH U 3TaH — NpoCTeHIIne
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE W XUMHUYECKHE CBOWCTBA (peakiuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXO0KACHUEC B IPUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHME, FOMOJOIMYECKMH psAd. OTWIEH M IPONWIEH —
MpOCTEeiIINe TPeACTaBUTENN AalIKeHOB: (U3MUYECKHe U XUMHUYECKHE CBOMNCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpPATALUU, OKHCIEHUS U

HOJII/IMepI/I3aIII/II/I), IMMOJIYyYCHHEC U ITPUMCHCHUC
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Ankanuensl: Oytammen-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaXHEHIINE
XUMUYECKHUE CBOMCTBA (peakius noaumepusanun). [lonyueHne cMHTETHYECKOTO

Kay4dyKa U Pe3HHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTUYECKUN psil. ALETHICH —
NPOCTEHIINN TPEeNCTaBUTENb aJKHHOB: COCTaB, CTpOoeHHe, (U3HUecCKue U
XUMHUYECKHUE CBOWMCTBA (peakUuu TUAPUPOBAHNUS, TaIOr€HUPOBAHMS, THIpATaLUH,

TOpPEHMSI ), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (u3MueckMe M XUMHUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS), IIOJyYEHUE U IpUMEHEeHue. Toyour:
COCTaB, CTpoeHHe, (u3UYecKkMe M  XUMHYECKHEe CBOMCTBa  (peakuuu
raJJOTeHUPOBAaHUSI M HUTPOBAaHMA), IMOJy4eHHE MU HpHUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckas CBSI3b MEXAY YIJIEBOJOPOJAMHU, NPUHAUICKAIIMMH K

Pa3IMYHBIM KJlaccam

2.6

[IpupoaHbie HCTOYHUKH YIIIeBOAOPOO0B. [IpupoaHbIil a3 1 nonyTHbIE HEPTIHbIE

ra3el. Hedth u € mpoucxoxaeHue. CrocoObl mepepaboTku He(TH: MEeperoHKa,




KPEKHUHI (TepMHUYECKHM, KaTaquTHueckuil), muponus. IIpoaykTel mepepaboTkKu
HEe(PTH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 mepepadoTKu

Kncnoponcozlepn(amﬂe OpraHN4YCCKHUC COCANHCHUA

3.1

[IpenenpHBIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOI: CTPOCHHE, (PUINIECKUE
U XAMHYECKHME  CBOWCTBa  (peakMd C  aKTHBHBIMH  MeETaJUIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), TMpPUMEHEHHE. BoJOpoIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JleficTBUE MeTaHOJia W 3TaHOJa HAa OpPraHU3M YeJIOBEKa.
MHoroaroMHbie CIUPTHL. ITUICHTIIUKOb U TIHIEPUH: CTpOeHUE, (pusndeckue u
XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHBIE CIUPTHI). JleicTBHE Ha OpraHu3M

YCIOBCKaA. HpI/IMeHeHI/IG TJIIMIOCPpUHA U OTUJIICHITIUKOJIA

3.2

@deHON:  CTPOCHHE MOJICKYJBI, (U3MUYECKHe W XHMHYECKHE CBOMCTBA.

TokcuunocTs enona. [Ipumenenne penona

3.3

Anpaeruapl U KeTOHbL. DOpMaNbIIETHI, alleTalbACTHA: CTpOeHUE, pu3ndeckue u
XUMUYECKHE CBOMCTBA (PEaKkUUHU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE

peaxium), MoJiydeHrue U mpuMeHeHne

3.4

OAHOOCHOBHBIE TpeenbHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCyCHas
KHCJIOTBI: CTpOeHUE, (U3NIECKHUE U XUMUYECKHE CBOMCTBA (CBOICTBA, 00IIre JIst
Kjlacca KHCJOT, peakuus JTepuuKalnuu), TMOJyuYeHUE U IPUMEHEHUE.
CTCapI/IHOBaﬂ N OJICMHOBAd KHCJIOTBI KaK IMPCACTABUTCIN BBICHINX Kap60HOBBIX

KHUCJIOT. Mbljla KaK COJIM BBICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOLICC ,Z[CﬁCTBH@

3.5

Crnoxxubie 3GuUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. XKupsel. I'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYreBonbl: cocTaB, KiaccUpUKAIMA YIIeBOAOB (MOHO-, AW- U TOJHMCAXaPHUIBI).
I'moko3a — mpocTedmuii MOHOcCaxapHa: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
¢duznUYecKre U XUMUYECKUE CBOCTBA (B3auMoaeiicteue ¢ ruapokcuaom meau(ll),
OKHCIIEHHE aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHUE,
OpOXKEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE, NMpPUMEHEHHEe, OUOoIorudecKas
posb. DorocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1emirono3a Kak
npupoaHbie moiuMmepbl. CTpoeHHE Kpaxmalia W UeUToNo3bl. Du3ndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmalia (FI/I,Z[I)OJ'II/IS, Ka4CCTBCHHAA pCaKnus C I/IOI[OM)

ASOTCOI[ep)KaH_[I/Ie OpraHn4CCKueC COCINHCHHUA

4.1

AMUHOKHUCIOTHI Kak am¢oTepHble opraHuueckue coenuHeHus. dusmnueckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe TauluHa). buomormueckoe

3HAYCHHUC aMHUHOKHUCIIOT. HGHTI/I)II)I




4.2

benkun kak mHpupoaHBIE BBICOKOMOJIEKYJISIDHBIE coenunHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OEIKOB. XUMHUECKHE CBOMCTBA OEIIKOB:

ruapoJin3, JeHarypanus, Ka4€CTBCHHBIC PCAKIIUU Ha Oenku

BLICOKOMOJ'IGKy.TIHpHLIe COCIUHCHUA

5.1

OcCHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3ALINH, CPEIHSS MOJIEKYIIpHAas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —

noJimMepur3anuns U NOJUKOHACHCAIUA
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3KCHepI/IMCHTaJII>HI)Ie MCTOAbl H3YUYCHUA BCHICCTB H©U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUEC C O6pa3I_IaMI/I MPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U pC3HHbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XUMUUECKUH 3yeMeHT. ATOM. S1apo aroma, U30TOIBL. DIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-2JI€MEHTHI.
OcOoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANIAM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX TEPUOJIOB. DIEKTPOHHAS KOH(UTYpAIUS aTOMOB

1.2

[Tepnonnueckuit 3akoH u Ileproauyeckas cucrema XUMHUYECKUX 351eMeHTOB [[.1.
Menpneneesa. CBs3b nepuoguuyeckoro 3akoHa u Ilepuonmdeckoil cucTembl
Xumudeckux syeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSl CBOWCTB XHMMHMYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyIlIamM U MepHoJaMm.

3HaucHUE NepUoANICCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHABI XUMHUYECKOW CBS3U
(koBaJieHTHasi HEMOJISIpHAsE M TOJSpHas, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHON XMMHUECKON CBS3U

(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4

BanenTHOCTB. DneKTpoOTpUIIaTEILHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
cOCTaBa BeIeCTBA. THUMbI KPUCTAIIMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMICTBa
BEIIECTB OT THIIA KPUCTALIMYECKOM pemérku. IloHsaTtne o aucnepcHsIxX
cucremax. VIcTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasl J0Jsl BEILECTBA B

pactBope




1.6

Knaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuii B
HEOPraHMUYECKON M OPraHUYECKON XMMHH. 3aKOH COXPAaHEHHUs MacChl BEILECTB,

3dKOH COXpPaHCHUA U MPCBPAICHHA DOHCPIUH IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocTh peakinu, e€ 3aBUCUMOCTb OT pPa3UYHbIX (PaKTOPOB

1.9

O6paTI/IMHe pEaKIuu. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpLI, BIIMAIONINEC Ha

cocTosiHME XxuMuueckoro pasHosecus. [Ipnanun Jle lllarense

1.10

BHGKTpOHI/ITI/I‘{CCKaﬂ Jucconuanus. CunbHble U cl1a0Oble SJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaﬂbHaH, miejIo4yHast. PCaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HemerauioB B lleproaudeckoi cucTteMe XMMHUYECKUX
anemeHToB J[.M. MeHnzaeneeBa U OCOOEHHOCTH CTpOEHHUs aTOMOB. Pusnyeckue
CBOWCTBA HEMETAJIOB. AJIOTPONHS HEMETAIUIOB (Ha IpUMeEpPEe KUCIOPOa, CEPHI,

dbocdopa u yrieponaa)

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) H WX  COCAMHCHUU  (OKCHIIOB,
KHCIIOPOJICO/IEPKAIMX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEHIIIMX HEMETAJIOB U UX COG,Z[I/IHGHI/II‘/'I
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Meramnbl. Ilonoxenue wmeramioB B Ilepuogumueckoil cucteMe XHUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mMe Gpuznueckre cBoicTBa MeTaIoB. CIuTaBbl METAJIIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METaIIJIOB
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XUMHYECKUE CBOWCTBA BAXHEHUIIMX METAIOB (HATpWM, Kalauil, KaabIUH,
MarHuii, aJFOMHHHNA, ITUHK, XPOM, >KeJIe30, Melb) U HX coeauHeHuid. OOume

CII0COOBI MOJIYy4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6I>ITy U TCXHHUKC

2.5

I'eneTnyeckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PA3TITUIHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponr xumuu B o0OecrieyeHUH BKOHOFquCKOﬁ, SHCPFCTHHCCKOﬁ u HPIH.IGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHUH MCOWIUHBI. [lousarue o HAayY4YHBIX MC€TOAAaxX ITO3HAHUIA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBILIUIEHHOTO MOJIYYEHUS

BOXHEHIIMX BewecTB. UenoBeK B MUpPE BELIECTB U MATEPHAJIOB: BaKHEUILIME




CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKLHMUMOHHBLIC MAaTCpHAJIbl, KpPAaCKH, CTCKIIO,
KEepaMuKa, MaTCpuaJibl A 3JICKTPOHUKHW, HAHOMATCPpHAJIbI, OPTraHUYCCKUC U

MHUHCPAJIbHBIC y,Z[O6peHI/IH
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XumMus H 3A0pPOBLC HYCJIOBCKA: IIpaBUJiIa HCIIOJIb30BAHUA JICKAPCTBCHHBIX
npcriapaTosB, IMpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS nperapaToB OBITOBOM XMMHH

B [TIOBCEIHEBHOU KU3HU




YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 10 xnacc/ T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A. AkinoHnepHoe
obmmecTBo «M3narenscTBo «IIpocBemienne

* Xumus, 11 xnacc/ I'abpuensn O.C., OctpoymoB W.T'., CrankoB C.A. AkimonepHoe
obmmectBo «M3narenscTBo «IIpocBemieHne

Xumust. Pabouas terpanp. 10 knacc. ba3oBblii ypoBeHb

Xumust. Pabouas terpanp. 11 knacc. ba3oBblii ypoBeHb

METOAUYECKHUE MATEPUAJIBI 1JI1 YYUTEJIA
Xumus. 10 knace. ba3osblit ypoBens. [IpoBepouHbie U KOHTPOJIbHBIE PA0OTHI

Xumus. 11 xnacc. ba3osblit ypoBens. [IpoBepouHbie 1 KOHTPOJIBHBIE PAOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

Annexc.Yuebnuk https://education.yandex.ru/home/

VYuu.py https://uchi.ru/

Enunsiit ypok https://www.xn--d1abkefqip0a2f.xn--plai/

Nudoypox https://infourok.ru/

[Topran «buner B bynymee» https://site.bilet.worldskills.ru/

DJEeKTPOHHBIE BEPCHH YUEOHO-METOAMYECKUX KOMIUIEKCOB, BXoasmuX B denepanbHblii

nepedeHsb https://media.prosv.ru/



[Tnatdopma 11 npoBeACHUS OIUMITHAA U KYPCOB « OIMMITNYM»
https://olimpium.ru/

[Tnardopma 11 noaAroToBKM K onumnuazam https://olimpiada.ru/
Bcepoccuiickuii 00pa3oBaTenbHbIN MPOEKT «YPOK HUPPH
https://ypoxuudpsl.pd/

Enunas xonnexuus nudpoBbix oOpa3oBaTenbHbIX pecypcoB http://school-collection.edu.ru/
[Topran «I{udpoBoe obpazoBanue» http://digital-edu.ru/

Moo6wibHOE 31eKTpOoHHOE 00pazoBanue https://mob-edu.ru/

LECTA https://lecta.rosuchebnik.ru/

Caiit ©®UIIUA http://fipi.ru/

PIIOM MockoBckoii obnactu https://rcoi.net/

Penry OI'D, Peury EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru
OHn-naitH mkona «Dokchopm» https://foxford.ru/

CepBuchI U1 CO3JaHUS] HHTEPAKTUBHBIX 3a1anuil https://learningapps.org/,
https://www.menti.com/

O6pa3zoBatenbHbIN HEeHTp «B3mer» https://olympmo.ru/

I'mo6ai JIab (rmobanpHas mKoJibHAs Tabopatopusi) https://globallab.org/ru/
OHJaifH-111KO1a 1J1 IE€TeN ¥ OJAPOCTKOB

https://skysmart.ru/

http://www.chemnet.ru

http://experiment.edu.ru

http://chemistry.narod.ru

http://him-school.ru



