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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o0mero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmiero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBaHus y4eOHOTO IMpeaMeTa
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @enpepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XHMHH, K OIPEICIICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHusl, BOCOUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» s 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE IMOJO0XKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHUI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIIYXKHUT
3aBepUIAIONIMM STallOM peaju3aliid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONW CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMHUPOBAHMS MHPOBO33PEHHS M OOMIEH KyJIbTYpPHI
YelloBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
IpUpOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHHE 0O0YYaIOLIMXCSl HA YPOBHE CPEAHEro
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOI'O OIpeleNeHbl B MporpaMMe IO XMMHMU C Y4YETOM CHEeUU(UKH HAyKH XHUMUH, €€
3HAa4YeHUs B MO3HAHUM MPHUPOJIbI U B MaTEpPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'paeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYsT C JpyrUMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha pEeLIeHue INI0OANbHBIX MPOOJIeM YCTOMYUBOTO pa3BUTHS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOHM, IHUIIEBOM, 3KOJIOTMYECKOM O0€30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3Y4€HUS]) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUsS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKM: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUHM U3 00lIel XUMHM) U OpraHndeckoi XuMuu. POpMHUPOBAaHUE AAHHOW CHCTEMbI 3HAHHM



Py HM3YYCHUU TpeaMeTa O0O0EeCIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOLIMX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepxkanus KypcoB — «Opranndeckas xumus» U «O0mmas u Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHEM 3HAHHHA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCAMHEHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCIUHCHHWH. B Kypce OpraHMYecKod XUMUU TOTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKINH.

[Tox HOBBIM YrJIOM 3peHHsI B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHWYEeCKass XUMUs» OOyUYaIOIMIUMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYECHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O Ba)KHEHIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKLIUMA
KyJIbTypOJOTHYECKAUM W TIPUKIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYTUMHU HayKaMH, PAcCKpbIBAIOT €€ pojb B IO3HABaTEIBHOW U
MPAKTUYECKOW NEATEILHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUHU M MPAKTUUYCCKUX MPHUIOKCHUNA XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I TMOTMOJTHEHUS 3HAHWUN, pelIeHUs
MHTEJUICKTYAJIbHBIX U AKCIIEPUMEHTAJIbHBIX MCCIEN0BATEIIbCKUX 3a4ad. B 1emom coaepkanue
y4eOHOTO0 mpeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00YyJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI Il TTOHMMAaHUS (QUIOCOPCKUX HJIIeH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOTO MUpPa, 00YCIOBIECHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, IT03HABAEMOCTh NMPUPOIHBIX SIBJICHUM MyTEM ASKCIIEPUMEHTA
W PEIICHHs] NMPOTHBOPECUYUN MEXKITy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHIIKAMU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpoliem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUajoB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU MOJXOJbl K OMNPEACICHHUIO COJICPKAHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaloT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, UMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3JIMYHBIX BUIOB JCATCILHOCTH: pelISHUs MpoOJieM, MMOUCKa, aHAIIU3a U
0o0paboTku uHPOpMAIK, HEOOXOMUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATEILCKON AeATEIbHOCTH, 3aHIMAIOIICH Ba)KHOE MECTO B IT03HAHUU XUMMH.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUsl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3y4yeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMHUPOBAHME OCHOB XHMMHUYECKOM HAayKH Kak oOjacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIE€ATEITbHOCTH YEJIOBEKa M KaK OJHOIo W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TaKOM MOJIXO0J K
OTIPENICTICHUIO LIeNIeH N3YUYEHUsI IPEeIMETa SBIISIETCS BIIOJIHE ONPaB/IaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMUA HM3YYCHHUS TpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KApTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC MOHSTHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHHS BEIICCTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB M XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHUEM XHMHUYECKOTO JKCIEPHMEHTa, COONIOIEHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTHKA IeJIed U 3aJa4 U3y4eHUs TIpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMHU
B cucTeMe cpenHero ob6mero oOpazoBaHusi. CerojHs B TNPENOJaBaHUU XUMHH B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (YHKIIMOHAIHHOW IPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUH M MPUMEHEHUS UX B PEATbHON KU3HU JIIS PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ »TMM TpW u3ydeHMH TpeaMera «XUMHS» JOMHUHUPYIONIEEe 3HAYCHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OoOydalolIUMXcsi K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(¢bopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs MpoldiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I NPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHUM XUMHH, a TAKKe JJI OLIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30M1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH
oOyyaronuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a Y4eOHOW U HayuyHO-TIOMYIAPHON MHPOPMAIIH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH JIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydJaromuxcs yOeXIEHHOCTH B TYMaHHUCTHUYECKON HaMpaBlIEHHOCTU
XUMHH, €€ BaXHOH pOJMM B  pEIIEHUH TJI00ANbHBIX  MpoOJNeM  palHrOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOOUMOCTH OEpEKHOTO OTHOLIEHUS K TPHUPOJE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIF30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOM mmaHe cpemHero ooOiiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMEeTHOM 00macTi «EcTecTBeHHO-HAYUHBIE PEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).

CBS13b C PABOYEN TTPOTPAMMOM BOCITUTAHUS IIKOJIBI

Peanuzanus negarornuyeckuMy pabOTHUKAMHU BOCHHUTATEIBHOTO MOTEHIMANA YPOKOB XUMHHU
[IPENII0JIAaraeT Ciae1ytollee:

- YCTAQHOBJICHME JIOBEPUTEIbHBIX OTHOIIEHUH MEXAYy I€JarornyeckuM pabOTHUKOM U
00y4aromuMucs, CrHoCOOCTBYIONINX MO3UTHUBHOMY BOCIPHATHIO OOYdYarOIIMMHUCS TpeOOBaHUHA U
pocb0 MeAarornyeckoro pabOTHHKA, NMPUBJICUYEHUIO UX BHUMaHUS K OOCYX/IaeMOW Ha ypoke
nH(popMalY, aKTUBU3ALINY TO3HABATENIbHOM JIEATEIbHOCTH;

- noOyxaeHue oOyuarouuxcs coONroaTh Ha ypOKe OOLIENpUHATHIE HOPMBI MOBEJICHUS,
npaBuwia OOIIEHHS CO CTapiuMu  (IeJarortyeckuMM  pabOTHHKAaMHM) U CBEPCTHUKAMHU
(oOyuaromuMucs ), IPUHIKIB y4eOHOM JUCIMIUIUHBI U CAMOOPTaHU3aIINH;

- IpUBJIEYEHHE BHUMAHHS OOY4YalOIIMXCS K HEHHOCTHOMY acHeKTy H3y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3alus X paboThl ¢ MMOJIydaeMoil Ha ypOKe colMaibHO 3HAUMMOM nHpopMaluei —
WHULMUPOBAaHUE €€ 00CYXJIeHHUs, BhICKAa3bIBaHHUSI OOy4YaIOUIMMUCS CBOEr0 MHEHHUS 10 €€ MOBOY,
BBIPAOOTKHU CBOETO K HEW OTHOILICHUS;

- HCIIOJIb30BaHUE BOCHHUTATEIbHBIX BO3MOXHOCTEH COJEpKaHUS Y4eOHOTO MpeaMeTa yepes
JEeMOHCTpalMio  OOy4yarouMMcsi MPUMEPOB  OTBETCTBEHHOTO, T'Pa)JaHCKOTO  MOBEACHUS,
MIPOSIBJICHUS YETIOBEKOIIO0MS U JOOPOCEPIACIHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUs, 3a/1a4 U1 PELIeHUs, TPOOIEMHBIX CUTYaIUi U1 00CYXK/IEHUS B KJ1acce;

- TpUMEHEHHWE Ha YPOKE MHTEPAKTHBHBIX (opM pabOTBl C  OOyJarOUTUMHCS:
UHTEJUIEKTYaJbHBIX ~UIP, CTUMYJIMPYIOIIUX I103HABaTEIbHYHD MOTHUBALMIO  OOYy4aroUIMXCS;
IUJAKTHYECKOTO TeaTpa, IA€ IOJIY4YEHHbIE HAa YPOKE 3HaHUS OOBITPBIBAIOTCS B TeaTPaJIbHBIX
MIOCTAHOBKAX; AUCKYCCUH, KOTOPbIE TAIOT 00Yy4aIOLIMMCs BOBMOKHOCTb IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOTO JMANOra; rpylnrnoBoid paboThl WM paboOThl B Mapax, KOTOpbIE ydyaT KOMaHJIHOU
paloTe 1 B3aUMOJEHCTBUIO C IPYTUMU JI€TbMH;

- BKJIIOYEHHE B YPOK HUIPOBBIX IPOLEAYp, KOTOpbIE NOMOTAKT MOAJAEPKAaTb MOTHUBALUIO
oOyyaromuxcs K IMOJIy4eHHIO 3HaHUH, HATaXKUBAHUIO MIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO 100poXKeIaTeabHON atMocdepbl BO BpeMsl ypoKa;

- opraHuM3aunus MmedcTBa MOTHUBMPOBAHHBIX U 3PYAMPOBAHHBIX OOYYaIOUIMXCS HAL HX
HEYCIEBAIOIMMU OJTHOKJIACCHUKAMU, JAIOLIET0 UM COLMAIbHO 3HAYMMBIH ONIBIT COTPYIHUYECTBA U
B3aMMHON MOMOIIY;

- UHULMHMPOBAHUE U MOJIEPIKKA MCCIIEeI0BATEIbCKON NeATEIbHOCTH O0Y4alOIUXCs B PaMKax
peanu3anuy HMMH HMHIUBUAYalIbHbIX M TPYIIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, 4YTO JacT
00y4aromuMcsi BO3MOKHOCTh IPHOOPECTH HABBIKM CaMOCTOSATENIBHOTO PEIICHUS TEOPETHUYECKON
npo0semMbl, FeHepUpOBaHU M OQOPMIICHHS COOCTBEHHBIX WJEH, YBaXXHMTEIbHOIO OTHOIIEHUS K
qy)KUM HuAesM, O(OpMIIEHHbIM B paboTax Jpyrux HUcclefoBaTeNiel, HaBbIK MTyOJINYHOTO
BBICTYIIJICHUS NIEPE]] ayIUTOPUEH, apryMeHTUPOBAHUS U OTCTAaUBaHUs CBOCH TOUKH 3PEHHUSL.

Pe3ynpTaThl equHCTBa y4eOHOM M BOCHHMTATENIIBHOW JEATENILHOCTH OTpPake€Hbl B pasjielne
paboueii mporpammbl «JIMYHOCTHBIE pPE3yAbTATHl HU3YUEHHs] Y4eOHOTO Mpeamera «XHUMHUS» Ha
YPOBHE OCHOBHOT'O 00I1[ero 00pa3zoBaHMUs.

COJEP)KAHUE OBYYEHUA

10 KJIACC



OPIAHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[IpenMer opranMyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IMOJIYYEHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ OCHOBHBIC TMOJIOKCHUSA. CTpPYKTypHBIE (OPMYIIBI OpPraHWMYECKUX BeEmIeCTB. [ omoJorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnerre o0  kinaccuuKamuu  OpraHUYecKHX  BemlecTB.  HoMmeHKiatypa
OPraHWYECKUX COCAMHEHUW (cucTeMaTHdecKas)) U TpUBHAIbHBIE Ha3BaHUS BaXXHEUIITUX
MPEICTaBUTENIEN KIIACCOB OPraHMYECKUX BEILIECTB.

DKCnepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHUE C
o0pasiamMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJICTUPOBAHHE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOIIOJIEHUE W ONMUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HAarpeBaHuM (IJIaBJIeHHEe, OOYTIMBAHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH W 3TaH — MNpoCTEeHIIHe
MPEACTABUTENN aJKaHOB: (U3NUECKHE W XUMHYECKHE CBOWCTBA (pEeakiuuy 3aMelIeHUsS W
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHNE U TIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPEACTABUTENN QJIKEHOB: (U3MUECKHE W XUMHUYECKHE CBOWCTBA (peakluuu THAPUPOBAHUSA,
raJIOT€HUPOBAHUS, TUIPATAIINHN, OKUCIICHHS U TIOJTUMEPHU3AIINH ), TIOJIYICHUE U IPUMECHECHHE.

Ankanuensl: OyraaueH-1,3 m metmwiOyranueH-1,3: cTpoeHHe, BaKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUYECKHH psA. AIETHIeH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTaB, CTPOCHHUE, (PU3NIECKHE M XUMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOMWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoOB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAJUICKALMMH K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKH HePTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTaduTHUeCKuil), muposu3. [IpoaykTel nepepaboTku HepTH, X TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrob U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu MmiIacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB U TajOreHONPOU3BOJHBIX, MPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaklMd MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MUYECKUE U
XMMHYECKHE CBOWCTBA (PEakIMu C aKTUBHBIMU MeETAJlJIaMH, TaJOTr€HOBOJOPOJAMH, TOPEHUE),
npuMeHeHne. BoopoiHbIe CBI3M MEXKly MOJIEKYJIaMH CIUPTOB. J[elicTBHEe MeTaHOoJIa U ATaHoJIa
Ha OpraHu3M 4YeJIOBEKaA.

MHoroaTOMHBIE CHUPTHL. ODTUJICHIINKOIb W TIWLEPHH: CTpOCHHE, (usmueckue u
XMUMHYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMUA METaNIaMH, KaueCTBEHHAs PeaKIus Ha




MHOTOaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepUHA U
STUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpnerunbl M KemoHwvl. DOpManbAETH], aueTalbACTHI: CTPOCHUE, (QU3HYECKHE U
XMMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIIUN),
MOJTyYEeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHue, PU3NICCKIEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIINE /I KJIacca KUCIIOT, PEAKITHS
TepuHKaANNN), TONydeHHe u mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbl KaKk NMPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBobl: cocTaB, Kiaccudukaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKUE
cBOMcTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), oxkucieHne aMMuadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. DortocuuTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTI0I03bI.
du3nuecKkue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKcIepUMEHTATbHBIE METOABI HM3YYCHHUS BEIIECTB W WX NPEBpAIllCHHiA: IMPOBEACHUE,
HaOJIO/IGHUEe W ONHMCAaHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAa4eCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcuaom wmemau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), MPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérhpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIecTBa WJIM NPOAYKTa pEaklUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTCoIepKale OPraHndecKie COeqMHEHMUSI.

AMUHOKUCIOTBI Kak amQoTepHble OpraHuyeckue coenuHeHus. dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuMepe TIMLKHA). buonornueckoe 3HaueHue
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THUIPOJIH3, JeHATypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHUsSl BEIIECTB M UX MpEeBpalleHHIl: HaOMOJIeHUE U
OTHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEIKOB IMpPU HArpeBaHUH, LBETHBIC
peaxiuu OeIKOoB.

BbicokoMoieKyIsIpHbIE COeANHEHMS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJMMEpPU3ALNK, CpEelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpHU3aLius U OJTUKOH ICHCAIUS.

DKcIepUMEeHTaIbHbIE METOJIbl M3y4YEHUsl BEIECTB M HUX MpPEBpAILEHHUN: 03HAKOMIIEHHE C
o0Opa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHUM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHUHTE3, KIAaCCH(PUKALUsi, MEPUOJUYHOCTb, HAOIIOJCHNE, H3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, HEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorusi: kimerka, opranmsMm, Ouocdepa, oOMEH BEHIECTB B OpraHm3Me, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BelIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PallMOHATBHOIO MUTAHUS, MOIOIIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHHU

XuUMUYecKUl dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 000JIOYKA.
DHepreTUyecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuogmueckass cucrema xuMuueckux osnementoB JI. .
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB
[0 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HEMNoJIApHas U TOJSpHAas, MOHHAsA, MeTajulnyeckas). MexaHusmbl 0Opa3oBaHHs KOBAaJCHTHOU
XUMUYECKON CBsi3 (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKHUCIIeHN. FIOHBI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIOWAHBIE pacTBOpBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHknIaTypa HEOpPraHMYECKUX
BellecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukaius XUMHUYECKHX pPEaKIWi B HEOPraHMYecKOW u
OpraHMYECKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpalICHUs
SHEPTrUH NMPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIUyHbIX (PakTopoB. OOpaTUMbIE peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTHueckas aucconuaius. CunbHble W ciabbie dneKTponauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, 11eJI0UHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.



DKCIEepPUMEHTAIbHBIE METOJIbI M3yY€HHs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIHS
tabmur, «llepuoanueckas cuctema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHUe
MOJIEJIe KPUCTAJUIMUECKUX pelETOK, HaOMI0JIEHHEe M OIUCAaHUE JIEMOHCTPAIlMOHHBIX U
mabopaTOPHBIX OMBITOB (Pa3jokKEeHHE MEPOKCHAA BOJOPOJAa B TPHUCYTCTBHM KaTallM3aTopa,
ONpeIeJICHUE CPeJlbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIHHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUSAM XUMUUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBAs JI0JISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxxenune HemeramioB B Ilepuoanyeckoin cuCTeME XMMHUYECKUX
anementoB JI. . MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXHEHIIUX HEMETAJJIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACTIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxenune metamioB B [lepuoauyeckoil cucTeMe XMMAYECKUX AJIEMEHTOB JI.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoictBa MeTaiioB. CIulaBbl METANIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAIJIOB (HATpHWM, KalWd, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

OO6mwme cnocoOsI MoTy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4Y€HHUS BEIIECTB W MX IPEBpPALICHUN: H3ydEHUE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LioB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a1a4y, HaONIIOJleHWe M  ONHCAaHUWE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBHE TUIPOKCHIA aTIOMUHUS C PAacTBOpAMHU KHUCIOT U IeJoYeil, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnble 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacu€rhl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MHIIEBOI O€30MMacHOCTH,
pa3BuUTUU MeAUIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HaHUS BEUIECTB M XUMHUYECKUX
peaKkiuu.

[IpencraBienuss 00 OOMMX HAYYHBIX MOPHUHIMIAX [POMBIIUIEHHOTO TOJIYy4EHUs
BKHEMIIIKUX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUaAlOB: BAXHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYeCcKre U MUHEPAIbHBIE YI0OpEHUSI.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBSA3EH MPU U3YyYEHHH OOIIeH M HeOpraHUYECKOW XMUMHH B
11 xmacce oCyIIecTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK W MOHSTUM, SBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OOme ecTecTBEHHO-HAYYHBIC MOHATUSA: HAYYHBIM (pakT, ruUmoresa, 3aKOH, TEOPHUS,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, NPOTOH, HEWTPOH, MOH, U30TOII,
PaavoaKTUBHOCTb, MOJIEKYJ1a, SHEPI€TUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHNUS, CKOPOCTb.

buonorus: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIIMBO, PECYPCHI.

Texnonorus: XUMHMYECKasi  IPOMBIIIJIEHHOCTD, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHajoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MUIIEeBast
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOT'PAMMEI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOydarolUMUCS
MporpaMM cpesHero olmiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [yl pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpamMM CpeJHEro oo1ero 00pa3oBaHus SBIAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JHUYHOCTHBIX
pe3yiabTaTOB OCBOEHMsI IpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro ooOlero ooOpa3oBaHMs
BBIJICJIEHBI CIIEYIOLINE COCTABIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUMCKOW TPaKIAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEIEJIEHUIO;

HaJIn41e MOTUBALUH K 00yUEHHIO;

LIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPAIULIUN 0a30BOM HAYKU XUMMUU;

TOTOBHOCTb M CIOCOOHOCTh OOy4aroIuXcs PYyKOBOJCTBOBATbCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIEJIOCTHOM CHUCTEME XMMUYECKOIO
o0paszoBaHUs;

HaJIMYME NPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYphl M CIHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH >)KU3HEHHbBIE IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS INpeaMeTa «XHUMHsS» JIOCTUraloTCd B E€IUHCTBE
y4yeOHOIl M BOCHUTATEIbHOW JAEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMHM M HJeajJaMH POCCUICKOro
IPaXJaHCKOTO OOlIecTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU W NpaBUIaMU IOBEJIEHMS,
CMOCOOCTBYIOIIMMHU TPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTH O0YYaIOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUECKOW JesATeNbHOCTH OOyyaromuxcs [0 pealu3aluu
MIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

0CO3HAHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sS3aHHOCTEH, yBaKeHUS K
3aKOHY U NIPaBONOPSAKY;

MIPEJICTABICHUS] O COLUAIbHBIX HOPMAax M IpaBWJIaX MEKJIMYHOCTHBIX OTHOIICHMH B
KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH TPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO3HABATEIBHBIX 33124, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH IOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATN3€ PA3JIMYHBIX BUJIOB YIeOHOU JEATEIHHOCTH;

2) NaTPMOTHYECKOTO BOCIIMTAHMS !

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY U HAyYHOMY HAacClIEJUI0 OTEUECTBEHHOU
XUMHH;

YBaXEHUsI K MPOIECCY TBOPYECTBA B O0JIACTU TEOPUH M IMPAKTHUYECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAYKU €CTh PEe3yJIbTAaT AJUTEIbHBIX HAOIIOJICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPYy/Aa YUEHBIX U IIPAKTUKOB;

UHTEpEeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHUHM M IOCIEAYIOIIEM aHalIu3e
“H(pOpMAIIUU O TIEPEIOBBIX TOCTIHKEHUSX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIOCOOHOCTH OIIGHUBATh CUTYalldW, CBS3aHHBIE C XUMHUUYECKHUMHU SIBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSACh HAa MOPATHLHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TMOBEJIEHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIHI
HPaBCTBEHHBIX U TIPABOBBIX HOPM U OCO3HAHWE TIOCIIECTBUN dTUX MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMs ILIEHHOCTeM 310poBOoro U Oe3omacHoro oOpa3a KH3HH, HEOOXOJWMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHUYECKOMY 3/I0POBBIO;

coOIO/IeHNs TMPaBWJI OE30MacCHOTO OOpaIIieHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MMOHMUMAaHMS LIEHHOCTH TMpPaBWJ WHIUBUAYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpPeOJICHHS alKOroJs,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKOM JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUUYECKUX 3a/lad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHMCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccuu U peaan3anui COOCTBEHHBIX YKHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHU TI00AIBHOTO XapakTepa SKOJOTHYECKUX MPOOIeM, BIMSHHUS YKOHOMUYECKHIX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOTHONU U COLMATBHOM CpeIbl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIONIB30BAHUS JOCTHKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JEHUCTBHI, MPUHOCIIIMX BpEI OKPYKAIOIIEH NMPUPOJHOU cpene,
YMEHHSI TIPOTHO3MPOBATHh HEOIArONMpUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MpPEeIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJu4usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPhl, OIBITA
NESATEIbHOCTH  SKOJOTUYECKOM HaANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMH B



[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPaKTUKU;

MIOHUMaHMs cHequpUKH XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJI0CTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI U YEJIOBEKa, B MO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEN U
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEHICHUH II00abHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCHEMIHOTO TPyla U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HaHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAaHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIONINXCS JAHHBIX
C 1IEeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpoOiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEILCKON NesITeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C JKU3HECHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyJa B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEILHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIE PEe3yJIbTaThl OCBOCHHUS Yy4eOHOTOo mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHbIE
(MexxTpeMeTHbIE) OOIIeHayYHbIE TTOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHeprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (haKT, MIPHUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOIIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh  OOy4aroIIMXCS  HCIOJb30BaTh  OCBOCHHBIE  MEXIUCIHILTUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B TIO3HABATEIHHOU U
COIIMAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JCHCTBUSAMMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1eHiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTyalU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEeNeNsATh LeNU JeATEeIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUM HX JAOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPH3HAKKM TOHATHH M YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOLINE MOHITHUS JJIs1 0OBSICHEHHSI OTICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BELIECTB U XUMHUYECKUX PEAKLIUH;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MPUMEHSATH B IMPOIEcCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBBIC)
MO/IENH, TIPEe0OPa30BBIBATH MOJICIHLHBIC MPE/ICTABICHUS — XUMUYECKH 3HAK (CHMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUECKOW peaknuu — TPU PEIICHHd Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/1a4, NMPUMEHSATh Ha3BAaHHBIE MOJETbHBIC TPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€EN0BaTEIbCKHE IeiiCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopmynmupoBaTh TENM W 3aJadd  MCCIEIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIE W
CaMOCTOSITENIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBEI
st (POPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHH;

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBENEHHS YUICHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOMATh 32 XOJOM IpOIecca, CaMOCTOSTEFHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OopMyIHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHUS, COCTABIISTh 0OOCHOBAHHBIN OTUET O TMPOJIEIaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOM JIESITEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOHCKY METOJOB pEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBATh HMH(MOPMALIMIO PA3IUYHBIX BUIAOB M (OPM MPEICTABICHUS, KPUTHUUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
nHpopMalnuy, He0OXOAUMOM JJIsl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (hOpMY MpenCcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpPEACTBA NIpH paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C IMpE3eHTAllel pe3yabTaToOB MO3HABATEIbHOM JEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TMPU  BBINOJHEHUHM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro mnpoekrta U (OpMyIMpOBAaTh BBIBOJBI MO pe3yJbTaTaM IPOBEIAEHHBIX
UCCIIEIOBAaHUH MTyTEM COTTIACOBAHMS MO3ULMIA B X0J1€ OOCYXJICHUS 1 0OMEHAa MHEHUSMHU.

OBi1aieHHe YHHBEPCAIbHBIMH PEryJsITUBHBIMH I€ICTBUAMM:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NMPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM TOIYyYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JIESITENbHOCTH HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KUIIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndyeckas XUMHUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJIM XMUMHUHU B TO3HAHUHU SBJIEHUN NpUpOAbI, B (HOPMHUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE
MOHATUSA (XUMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aToMa, MOJIEKYila, BAJIGHTHOCTb,
ANEKTPOOTPHUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COoKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJSIpHBIA OOBEM, YIJIEPOTHBIM  CKEJNeT,
(yHKIIMOHANTBHASA TPYIIA, PaJuKal, W30MEpHUs, U30MEPHI, TOMOJOTUYECKHA PsJl, TOMOJOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUS]); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUITNX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUIl BBISBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUSA U
MpEBpAICHUN OPraHUYEeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BATh XMMHUECKYIO CHUMBOJUKY JII COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYTT OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAICIKHOCTh H3YYCHHBIX OPraHUYeCKHX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KUCJIOPOA M  a30TCOAEpIKAllUe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIIMHCHMUS), JaBaTh MM Ha3BaHHs 10 cuctemarndeckoit Homenkiaarype (IUPAC), a raxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, ameTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIIOTa, TIIOKO03a, (PPyKTO3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENSATh BHUIBI XUMHUYECKOW CBS3H B OpPraHMYECKHX
coeMHEeHUsX (OIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TOJOXKEHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE WU
XUMHUYECKUE CBOMCTBA TUIMMYHBIX MIPEICTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPOMWJICH, ameTuieH, OyraaweH-1,3, MerunoOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIJIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTu1, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCJIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUN C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(medTh, MPHUPOIHBIN Ta3, Yroyb), CHOCOOBI MX MEPEepadOTKA M TMPAKTHYECKOE MPUMEHEHHE
IIPOJIyKTOB NEePepabOTKHY;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHCHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHMS, UCIOJBb3yeMbIX B XHMHH TIPH U3yUYEHUHU BEHIECTB M XHMHUYECKHUX SIBJICHUUN
(HaOnrofeHue, W3MEpEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE), MCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

chopMUPOBAHHOCTh YMEHHI COOJIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
1ab0paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIIEPUMEHT
(mpeBpalieHusl OpraHuYecKX BEILIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKIMU OPraHMYECKUX BEIIECTB, JIeHaTypauus OElKOB MpHU
HarpeBaHUH, [[BETHbIE PEaKIUU OEJTKOB) B COOTBETCTBUHU C MpPABHJIAMU TEXHUKH 0€30MacHOCTU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, IMPEACTABISTh PE3YIbTAThI
XMUMHYECKOTO DSKClepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX peaKkUuid u
(dbopMynupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

cOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM nHpopmau, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHI COOMIOIaTh MpaBHJIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpYXarollel MPUPOJIHON Cpelibl, 0CO3HABATh ONMACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI
ONpENENEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMas cMbica nokaszarens [I/IK, moscHsaTe Ha
puMepax crnocoObl YMEHBIICHHUS] U IPEIOTBPAICHUS UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

JUis 0OydaroUuuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEUIECTB U XUMUYECKUX SBIICHUI;

JUIA CIEMBbIX M CHa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKkas XUMHsD
OTpaXKaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUNA: O XMMHYECKOH COCTABJIAIONIEH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJM XUMHUHU B TO3HAHUM SBJIEHUN MPHUPOIbI, B (OPMHUPOBAHUU
MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM ais
pelIeHus] MPAaKTUYeCKUX 3a/Jad M SKOJIOTHYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY
3J10pPOBBIO U IPUPOJTHOM CpENIE;



BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATHSA (XMMUYCCKUN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJSIPHBIH O0O0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJIGHTHAs, WOHHAsA, METAJUIMYECKas, BOJOPOIHAsN),
KpUCTAJUITMUECKasi  pemérka, THUIBl XHMHYECKHMX  PEaklHil, pacTBOpP, IJICKTPOJUTHI,
HEIJICKTPOJIUTHI, AJNEKTPOJUTHUYECKAS JUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEIH, CKOPOCTh
XUMUYECKOM  peaklnH, XMMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
ANEKTPOJUTUYECKON Auccouuanuu, nepuoanueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHMsI W TMPEBPAIICHUS DHEPTHU MPU XUMUUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS,
JIeXKAIIMEe B OCHOBE IIOHMMAaHMSI TPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(haKTOJIOTHUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U O€30MacHOM HMCIOJIb30BaHUN
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN JEATEIHHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MTPU3HAKH TOHITHH, YCTaHABIUBATDH
WX B3aUMOCBSI3b, HCIOJbH30BaTh COOTBETCTBYIOIIHME TMOHSATHS MPU ONMHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBIICHUS
dbopMyn BEHIECTB U YpPAaBHEHUH XUMHYECKHUX PEAKIMi, CUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tras,
VTJICKUCIIBIA Ta3, aMMHAaK, ramiéHas W3BeCTh, HEraméHas W3BECTh, MHUTHhEBAs COJAA, MUPUT U
ApyrHe);

c(hopMUPOBAaHHOCTh YMEHUH OTNPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MEeTaJUTMYeCKasi, BOJIOPOJHASI) B COCIMHECHMSX, TUI KPUCTAJUIMUECKON PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapaKTep Cpeabpl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TPYITe COSTMHEHUM (MPOCTHIEC BEIIECTBA — METAILJIBI U
HEMETaJIJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICI Iepuoandeckoro 3akona J[. U.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanueckoil cucTeMbl XUMUYECKUX AieMeHToB /1. WM.
MeHeneeBa, HCIONB3YS MOHATHS «S-, P-, O-3JCKTpPOHHBIC OPOUTAIIN», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux sneMmentos 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOATBEPXkIAaTh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYeCKHMMM BEIECTBAMU C IIOMOILIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIMPOBATh XMUMHUYECKUE PEAKIMU MO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolINX BEIIEeCTB, TEIMIOBOMY 3(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEeH OKUCIECHUS 3JIEMEHTOB, OOPaTUMOCTH PeaKIiy, YIaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TOJTHBIC
U COKpalléHHBbIE YpaBHEHHUS peakluil MOHHOTO OOMEHa, YUUTHIBAsI YCIOBHUS, MPH KOTOPHIX 3TH
peakuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIMH, MOATBEPKAAINME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;



c(OPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKuii MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKIUi;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuyHBIX (DAKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHUMHUYECKHE TIPOIECCHI, JIeKAIIHe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIy4YEHUS! CEPHOM KUCIOThI, aMMHaKa, a Takke c(OPMUPOBAHHOCTD
IpecTaBiIeHU 00 OOIMMX Hay4yHBIX MPUHLMIAX M 3KOJOTMYECKHX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOJWTH BBIYUCICHUS C WCIOJIb30BAHUEM TIOHSATHS
«MaccoBasi JIoJisl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOrO 3(PdeKkra peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
ab0paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MpPaBHJIa OOpAIIEHUsI C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNU OSKCIIEPUMEHT
(paznokeHrWe mepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPENENIEHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHIANKATOPA, BIUSHUE Pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakllud HOHHOro oOMeHa, KaueCTBEHHbIE pEeaklUH Ha
cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau no temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHM C NPaBHJIAMH TEXHUKHU
0€30MacHOCTH TP OOpaIIeHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TTPEICTABIIATH
pe3ynbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MaccoBOMl KOMMyHHKaluu, WHTepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh MpaBHJIa JKOJIOTUYECKH LIE€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYHOBOIl JEATEIbHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBbA U
OKpY’Karolllel MPUPOJHOM cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE OPraHU3MBI
onpeenéHHBIX BEUIECTB, MOHUMAas cMbich nokazatens [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBIIICHUS U IPEIOTBPALICHHS UX BPETHOTO BO3JICHCTBUS HAa OPraHU3M YEJIOBEKa;

JUis 0Oydarouuxcs C OrpPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIA CIEMBIX M CJHa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cucTeMy 0603HaueHuit JI. bpaiins ans 3anucu XuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Paszgen 1. Teopernueckne 0CHOBBI OPraHNYECKON XUMHUH

[Ipenmer
OPraHNu4ecKou
xumun.  Teopus
CTPOCHHS
OpraHUYECKUX
COEIUHEHUN

A.M. byrneposa

3

PackppiBaTh CMBICTT M3y4aeMbIX MOHSITHHA (BBISBISATH UX XapaKTEpHbIE MPU3HAKH),
yCTaHaBIMBaTh MX B3aUMOCBS3b. [IpUMEHSTH TOJOXKEHUS TEOPUU CTPOEHUS
opranuueckux BemectB A. M. byrnepoBa ans oObsICHEHHUS] 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX cOCTaBa U CTpoeHHs. Mcrosib30BaTh XMMUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) popmMys
opranmdeckux BemecTtB. OmpenensaTs BUABI XUMHUYECKOW CBs3M (OJMHApHBIE,
KpaTHbIE) B OPraHMYECKUX COEAMHEHMX. PacKkpbIBaTh poJib OPraHUYECKON XUMHH B
IIPUPOJE, XapaKTEpU30BATh €€ 3HAYCHHUE B JKU3HM YEJIOBEKA, MIUIFOCTPUPOBATH CBS3b
Cc Jpyrumu Haykamu. Habmrogate M ONMCBHIBaTH JI€MOHCTPALMOHHBIE OIBITHI;
IPOBOJUTH U ONUCHIBATH JJAOOPATOPHBIE ONBITHI U IPAKTUYECKHE PAOOTHI.

Paznen 2. YrieBonopoabl

[IpenenvHbie
YTJIEBOJIOPOJIBI  —
aJIKaHbI

2

Henpenenbaeie
YIJI€BOJIOPOIbL:
aJIKEHBI,
aJIKaJINCHBI,
AJIKUHEBI

ApomMarnyeckue
YTJIEBOJOPOIbI

IIpuponusie
HUCTOYHUKHU
yII€BOJIOPOIOB U

PackpbiBaTh CMBICTT M3y4aeMbIX MOHITHHA (BBIABISATH UX XapaKTEpHbIE MPU3HAKH),
yCTaHaBIMBaTh MX B3aWMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE TOHATHS IPHU
OTMHMCAHUU COCTaBa, CTPOCHUS M TMPEBpAlICHU OpPraHMYECKUX COEIUHEHUH.
Hcnonb3oBaTh XUMHYECKYI0 CHUMBOJIMKY JJIi COCTaBICHUS MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHON) (GOpMya OpPraHUYEeCKHX BEIIECTB.
YcTanaBnuBaTh — NPUHAMIEKHOCTH  BEHIECTB K ONpEACNEHHOMY  Kjaccy
YIJIEBOJOPOJOB IO COCTAaBYy MU CTPOEHHUIO, Ha3plBaTh MX IO CHCTEMaTHYECKOMN
HOMEHKJIaType; TPUBOJUTh TPUBHUATBHBIE HA3BaHUS OTACIBHBIX TMpEICTaBUTENEH
yraeBoJopoJoB.  Ompenensts  BUABI  XMUMHYECKOW  CBSI3U B MOJIEKYyJax
YIJIEBOJOPOIOB;  XapaKTepH30BaTh 3aBUCUMOCTh PEAKIMOHHOM  CIIOCOOHOCTH
YIIE€BOJOPOJOB OT KPATHOCTH KOBAJEHTHOM CBsI3U. XapakTepU30BaTh COCTaB,
CTpOeHUE, MpUMEHEeHHe, (PU3nUecKre U XUMUIECKHe CBOMCTBA, BaKHEHIIINE CIIOCOOBI
MOJYYEHUs] THUIUYHBIX MPEACTABUTENECH pa3IMYHBIX KJIACCOB YIJIEBOJAOPOIOB




uX nepepadoTka

(metana, sTaHa, STUJICHA, alleTUJIeHa, OyTaaueHa -1,3, 6eH3ouna, Toayosa). BeIsIBIsATH
FEHETUUYECKYIO CBSI3b MEXJy YIJIEBOJAOPOJAaMH M MOATBEPXKIATh €€ Haluuue
YPAaBHEHUSMU COOTBETCTBYIOLIUX XHMHUYECKUX pEaKUUd C HUCIOJIb30BAHUEM
CTPYKTYpHBIX (hopMyn. XapaKTepu30BaTh HCTOYHUKH YTIICBOJOPOJHOTO CHIPhS
(HepTb, NpPUPOIHBIA Ta3, Yrojb), CIOCOOBI HX TMEepepadOTKU U MPAKTHYECKOE
MPUMEHEHHE T0JIy4aeMbIX MpOAYKTOB. McCHonp30BaTh €CTECTBEHHO-HAay4YHbBIE
METO/bl TIO3HaHWSI — TMPOBEAEHUE, HAOMIOJEHWE U ONHCAaHHWE XUMHYECKOIO
JKCIIepUMEHTa (JabopaTopHble OMNBITBI U MpakTudyeckue padoTsl). CrenoBath
npaBWjiaM 0e30TacHOM pabOTHI B J1TA0OPATOPHH TPH HMCTOJIB30BAHUN XUMUYECKOU
nocyabl M oOOpyHOBaHHUSA, a TakkKe MpaBuiaM oOpallleHHs ¢ BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIIUSIMH  BBITIOJHEHHS  JIAOOPATOPHBIX ~ OMBITOB U
MPaKTUYECKUX paboT MO TOJYyYEeHUI0 M H3YYEHHMIO OPraHMYeCKHX BEIIECTB.
[IpencraBasTe  pe3ynpTaThl  dKCIEpUMeHTa B (GopMe 3amucH  ypaBHEHUH
COOTBETCTBYIOILIMX pEaKkIUil U JenaTb BBIBOABI Ha UX OcHOBe. IlpoBoauTh
BBIYMCIICHUS JUISl ONPENIeICHUsT MOJIEKYIIIPHOM (OpMYsIbl OpraHMYECKOTO BEIIECTBa,
[0 YpaBHEHHMIO XuUMHUYeckoi peakiuu. (CaMOCTOATENbHO IUIAHUPOBATH U
OCYILIECTBIISITH CBOIO MO3HABATENBHYIO JAEATEIbHOCTD; IPUHUMATh AKTUBHOE Y4acTHE
B IPYIIIOBOM y4EOHOM JAEITEIbHOCTH

Paznen 3. Kuciopo

JCOACPKAINE OPraHUYCCKHUE COCAMHCHUA

Cnuprtel. enon | 3
AnbIOeruael. 7
KapGoHnoBsie
KHUCTIOTBHI.

CrnosxxHbIe 3(UPBI
VYrneBoasl 3

PackpbiBaTh CMBICTT M3y4aeMbIX MOHITHHA (BBISBISATH UX XapaKTEpHbIE MPU3HAKH),
yCTaHaBIMBaTh MX B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE TOHATHS IPU
OTMHMCAHUU COCTaBa, CTPOCHUS M TMPEBpAlICHU OpPraHMYECKUX COEIUHEHUH.
Hcnonb3oBaTh XUMHYECKYI0 CHUMBOJIMKY JJIi COCTABICHUS MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamEéHHON) (GOpMya OpPraHUYEeCKHX BEIIECTB.
Onpenenars NMPUHAAJICKHOCTh BEIIECTB K OMPEACTICHHOMY KJIacCy MO COCTaBy H
CTPOEHUIO, Ha3bIBaTh HX IO CHUCTEMAaTUYECKOM HOMEHKIAType; MPHUBOIUTH
TPUBHUAJIbHBIE Ha3BaHMS OTACJbHBIX MpEACTAaBUTENEH. XapakTEepU30BaTh COCTAB,
CTpOeHUE, MpUMEHEeHHe, (PU3NUecKre U XMMHUYECKHE CBOMCTBA, BAXKHEHUIITHE CIIOCOObI
NOJY4YeHHs] ~ TUNHWYHBIX  TPEICTAaBUTENId  a30TCOJAEPXKAIUX  COEAMHEHUU
(MeTunamuHa, TIUIUMHA, OenkoB). OMNUCHIBaTh COCTaB, CTPYKTYpPY, OCHOBHBIE
CBONMCTBa O€NKOB; TOSCHATh Ha MpUMEpax 3HAaYeHHEe OENKOB M OpraHu3Ma
yenoBeka. Vcrmonbp30BaTh €CTECTBEHHO-HAYUYHbIE METOJbI TIO3HAHUS — HAOIIOAATh U




ONMCHIBATh JEMOHCTPALMOHHBINA 3KCHepUMEHT. CaMOCTOSITENIbHO IUIAHUPOBATH U
OCYUIIECTBJIATh CBOIO IT03HABATEIBHYIO AEATEIBHOCTD; IPUHUMATh AKTUBHOE y4acTHe
B I'PYNIOBOI y4eOHO 1eSTeNbHOCTH

Paspgen. 5. BeICOKOMONEKYISIpHBIE COEAMHEHUS

ITmactmaccsl. 2

Kayuyxn.
Bomokna

BJ'IaI[eTI) I/I3yqaeMI)IMI/I XUMHUYCCKNUMU ITIOHATUSIMU. paCKpI)IBaTI) CMBICJI Hsyqaeme
HOHSITI/IfI nu HpI/IMCHﬂTI) OTU TIOHMATHSA HpI/I OIMMCaHU COCTaBa " CTpOCHI/ISI
BI)ICOKOMOJ'[GKYJ'ISIPHBIX OpFaHI/I‘IeCKI/IX BEUICCTB, 141 O6’I)$ICHGHI/I$I OTACIIBHBIX q)aKTOB
U sBJICHUH. MCnob30BaTh XMMUYECKY0 CUMBOJIMKY JUISI COCTABJIEHUS! CTPYKTYPHBIX
(dbopmyn BeIIECTB W YpPaBHCHHHM pEAKIHMK TMOJUMEPH3AIMA W TIOJUKOHJICHCAIIH.
OmnuceiBaTh  COCTaB, CTPOEHUE, OCHOBHBIE CBOWMCTBAa KaydyKoB, HaumOojee
paCHpOCTpaHéHHBIX BUJOB IIIaCTMAcCC, BOJIOKOH, HpI/IMeHeHI/Ie B pa3quH51x
oTpacisax. Mcrmonp30BaTh €CTECTBEHHO-HAYIHBIE METObI MMO3HAHUS — HAOMIOAaTh U
OITUCBhIBATH HGMOHCTpaHHOHHBIﬁ BKCHepI/IMeHT.

11 KNIACC
Temarnueckue OJI0KH, Yacer | OCHOBHBIE BHIIBI JACSATCIBHOCTA OOYYaAIOIMMUXCA C YYETOM HalpaBlIeHUN | DJIEKTPOHHbBIC
TEMBI paboueii MporpaMMbl BOCTIUTAHUS (tmudpoBsIe)
obOpazoBarenbHbIC
pecypcbl
Paznen 1. Teopernueckne 0CHOBbI XUMHU
Crpoenue aTOMOB. | 3 PackpbeiBaTh CMBICT U3yYaeMbIX MOHSATHH (BBIABISATH HUX XapaKTepHBIE
[lepuoanueckuii  3akOH U NpU3HAKW), YCTaHAaBIMBAaTh WX  B3aUMOCBSI3b.  PacKpeIBaTh  CMBICIH
[lepuoanueckas cucrema nepuoanueckoro 3akoHa J[. WM. MenneneeBa W JA€MOHCTpUPOBAaTH €ro
XUMHU4ecKkux 3iemeHToB J[.M. CUCTEeMATHU3UPYIOIIYIO, OOBICHUTENBHYIO U TMPOTHOCTHUYECKYIO (YHKIIHH.
MeneneeBa XapakTepu3oBaTh JIEKTPOHHOE CTPOECHHE aTOMOB XUMUYECKHX 1eMEHTOB 1—4
MEePHOJIOB, HCIOJB3ys MOHATHA S-, P-, O-d/IeKTpOHHBIE OpOUTAIH,
sHepreTrdeckue yYpoBHHU. OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOICTB
XUMUYECKUX 3JEMEHTOB M HUX COEAMHEHMI N0 MepuojJaM U Trpynnam
[lepnonnueckoni cucremsl Jl. 1. Menpaeneesa
Crpoenue BelecTna. | 4 PackpeiBaTh CMBICT U3y4yaeMBIX TMOHSATHH (BBLACTSATH WX XapaKTepHBIC
MHuoroo0pasue BenecTB MPU3HAKKA) W TPHUMEHATh ITH TOHATHS TPU ONUCAHUHM COCTaBa U CTPOCHHUS




XUMHUYECKUE PEAKIUN

BEIIECTB, JUIsI OOBSCHEHHUS OTICIBHBIX (PAKTOB U sBIeHUA. ONpeaesnsTh BU/IbI
XMMHUYECKON CBS3M (KOBAJEHTHOM, MOHHOW, METAJUIMUECKOH, BOJOPOIHOI) B
COEIMHEHUAX; THUI KPUCTAIIMYECKOW PpEHmETKM KOHKPETHOIO BEIIECTBaA.
Onpenensarb BaJE€HTHOCTb M CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B
COEMHEHUSX  pa3au4yHoro  cocraBa. IIpoBoauTh  BBIUMCIEHHS  C
WCIIOJIb30BAHMEM TOHATHS «MaccoBasi J10Ji1 BEIIECTBAa B pacTBope». Braaersb
M3Y4a€MbIMU XUMHUYECKUMHU MOHATHAMHU. OOBSACHATH 3aBUCHUMOCTH CKOPOCTH
XUMUYECKON peaklnu OT pasIu4yHbIX (akTopoB. OmnpenensTh XapakTep
CMEIIEHUS XUMHYECKOIO0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO
BozneiictBust (mpuHuun Jle Illarense). CocTaBnsTh ypaBHEHUS peaKIMid
Pa3IUYHBIX THUIIOB; MOJHBIE U COKpAIIEHHbIE YpaBHEHMsI peakluil HMOHHOTO
oOMeHa, y4yuTbIBasl YCIOBHUS, MPHU KOTOPBIX ATH PEAKIHH HAYT IO KOHIIA.
Hcnonb3oBaTh e€CTECTBEHHO-HAYYHBIE METOJIbI TMO3HAHMUS — TPOBEJCHUE,
HaOJI0/IEHUE U OMMCAaHUE XUMHUYECKOTO SKCIIEPUMEHTa (IEMOHCTPAIIIOHHBIE U
7a00paTOPHBIE OIBITHI, MPAKTHUUYECKHE pabOTHI): MO OMPEISICHUIO CPEIbl
BOJHBIX PaCTBOPOB BEILIECTB, PEAKIIMii HOHHOTO 0OMEHA, BIUSHUIO PAa3TUYHbIX
¢akTopoB Ha cKopocTh peakuui. CreoBaTh MpaBUiiaM  IOJIb30BAHUA
XMMHUYECKOM mocynoil u maboparopHeiM obOopyaoBanueM. IlpenctaBisthb
pe3ynbTaThl XMUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu ypaBHEHH
COOTBETCTBYIOILIMX pEaKIMi M JAenaTh BBIBOJBI Ha MX OcHOBe. [IpoBoauTh
BBIUHUCIICHUS 10 YpPaBHEHHSIM XUMHUYECKMX pEakiHii, B TOM 4YHUCIE
TEPMOXUMHUYECKHE PACUETHI.

Paznen 2. Heopranuueckas Xumust

Mertasmnbl

6

PackpeiBaTh CMBICT U3y4aeMBIX MOHATHH (BBLACTSATH HUX XapaKTepHBIE
NPU3HAKK) W MPUMEHATh OTH TOHATHUS MPU ONMHUCAHUM COCTaBa M CTPOCHUS
BEIIECTB, /U1 00BSICHEHUSI OTIENbHBIX (HaKTOB U siBIeHUNU. OOBACHATH 0O0IIHe
3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB DJJIEMEHTOB — METALUIOB M MX
COCIMHEHUH C YYETOM CTPOEHHUSI UX aTOMOB U MOJIOkKeHUs B [lepuoanueckon
cucreme xumuyeckux odneMeHToB JI. M. MenneneeBa. XapakrepuszoBaTb
(ommchIBaTh) OOMME XHWMHYECKHE CBOWCTBA META/UIOB, WX BaKHEHIIHNX
COCIMHEHUM, TMOATBEpPXkKJas O3TO  ONHWCaHUWE T[pPUMEPAMU  YPABHECHUU
COOTBETCTBYIOLIMX XMMHUYECKHX pPEaKIUi; NPUMEHEHUE METAUIOB B




pa3IMYHBIX 00J7aCTAX, a TAK)KE MCIIOJIb30BAHHUE UX ISl CO3/IaHUS COBPEMEHHBIX
MaTepuaioB M TeXHOJOTHH. ONuchBaTh CHOCOOBI 3aAIIMTHI METAUIOB OT
Koppo3uu. PackpbiBaTb  CyHIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil MOCPEICTBOM COCTaBJICHHS 3JEKTPOHHOro OajlaHca 3THUX peakKLui.
[IpoBoauTh peakuuu, MOATBEPKIAIONINE XapaKTEPHbIE CBOMCTBA M3Yy4aeMBbIX
BEILECTB, PACIIO3HABATh ONBITHBIM ITyTEM HOHBI METAJIIIOB, IPUCYTCTBYIOIIKE B
BOJHBIX pacTBOpax. Vcrnonbp30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
MpOBe/leHUE, HaONIo/IeHne M  ONHMCaHME XMMMUYECKOTO JKCIEpUMEHTa
(I1eMOHCTpallMOHHbIE M Ja0OpaTOpHbIE OMBITHI, MPAKTHYECKUE pPabOTHI).
[IpencraBasTh pe3ynabTaThl XMUMHYECKOTO S3KCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil M JejaTb BBIBOJBI Ha MX OCHOBE.
CnenoBatrh npaBuiaM IOJb30BaHUS XUMHUYECKOH MOCYI0¥M M J1aG0opaTOPHBIM
obopynoBanueM. [IpoBOIUTH BBIUMCIEHHUS 1O YpPAaBHEHUAM XUMHUYECKUX
peakuuii.  CaMOCTOSITENIBHO  IUIAHUPOBaTb M OCYLIECTBIATH  CBOIO
MO3HABATEIbHYIO AEATEIBHOCTD; IPUHUMATh aKTUBHOE Y4acTHE B I'PYNIIOBOH
y4eOHOM e TETLHOCTH.

Hemeramisl

CBi3p HCOPraHNn4eCKUux
OpPraHu4€CKuX BCIICCTB

u

PackpbiBaTh CMBICT H3ydaeMbIX TMOHSATHH (BBLACIATH WX XapaKTCPHBIC
NPHU3HAKK) M TPUMEHSATh 3TH TOHATHS IPU OINKCAHUM COCTaBa W CTPOCHHS
BEIIIECTB, JUIsI OOBSICHEHUS OTACIbHBIX (PakTOB U siBIeHUNH. OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B H3MCHEHHWH CBOWCTB HEMETAJUIOB M HMX COCAMHCHHU C
y4€TOM CTPOCHHUS WX aTOMOB M TOJOXeHUs B Ilepmoamyeckoil cucTeme
xuMHueckux sneMeHToB JI. M. MenpeneeBa. XapakTepu3oBaTh (ONMHMCHIBATH)
o0IIMe XMMHYECKHE CBOMCTBA HEMETANIOB, MX BAKHEHIIHNX COEIMHEHHH,
NOJTBEPXKasi ATO OINKMCAHHE TNPUMEpPAMH YPAaBHCHUH COOTBETCTBYIOIIMX
XMMHUYCCKHUX peaKIuid. XapakTepu30BaTh BIMSAHHE HEMETAUIOB M HX
COCIMHEHUN Ha >KMBBIC OPraHMW3MBbI; OIHUCHIBATH IMPHUMEHEHHE B Pa3IUYHBIX
o0nacTsIX  MPaKTHYECKOW  JeATeNbHOCTH  4eloBeka.  [loaTBepkaarh
CYIIECTBOBaHNE T'€HETHYECKON CBA3U MEX]Iy HEOPTaHUYECKHUMU BEIIECTBAMHU C
MOMOIIBIO0 YPAaBHEHUN COOTBETCTBYIOIIMX XMMHUECKHX peakiuii. PackpriBath
CYITHOCTb  OKHCIUTEIHHOBOCCTAHOBUTEIBHBIX  PEAKIUl  MOCPEICTBOM
COCTaBIIEHHUSI DJEKTPOHHOTO OamaHca ATHX peakuuid. [IpoBOAUTH peakiuw,
MOATBEPIKIAIOIIUE XapaKTepHbIE CBOMCTBA N3Y4aeMbIX BEIIECTB, pACMIO3HABATh




ONBITHBIM IIyTEM aAHHUOHBI, INPUCYTCTBYIOLIME B BOJHBIX pacTBOpax.
Hcnonp30BaTh €CTECTBEHHO-HAy4YHbIE METOJbl IIO3HAHHWS — IIPOBEACHMUE,
HaAOJI0JICHUE U OIIMCAaHNE XUMUYECKOT0 IKCIEPUMEHTA (JIEMOHCTPAIMOHHBIE U
1a0opaToOpHbIE OMbITHI, NpakTUdeckue padothl). IlpencraBnaTh pe3ynbTaThI
XMMHMUYECKOTO 3KCIIEpUMEHTa B (OpME 3alHCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuuil u JenaTh BhIBOJbI Ha UX ocHOBe. Clie1oBaTh MpaBujiaM MOJIb30BaHUS
XMMHUYECKOM Tmocynoi u jabopartopHbiM oOopynoBanueMm. IIpoBoauTthb
BBIYMCIIEHUS TI0 YPaBHEHUSM XUMHUYECKUX peakuui. CaMOCTOSTENbHO
IJIJAHUPOBaTh M OCYIIECTBIATH CBOKO IO3HABATEIBHYIO JIEATEIBHOCTB;
MIPUHUMATh aKTUBHOE Y4acTHE B IPYNIOBON y4eOHOM 1€ TeIbHOCTH.

Paznen 3. XuMusa 1 )KU3Hb

XUMHS U KU3Hb

PackpeiBaTh poJib XMMHU B pEIICHUU DHEPreTHYECKUX, CBHIPhEBBIX H
9KOJIOTUUECKHX MPOOJIEM YeI0OBEUECTBA, OMUCHIBATH OCHOBHBIC HAIPABICHUS
pa3BUTHUSI XUMHYECKOM Hayku M TexHojoruu. I[lpuMeHaTs mnpaBuia
0e30macHOr0 OOpalieHusl ¢ BEIIeCTBaMM, HCIOJIb3YEeMbIMU B MOBCETHEBHOM
YKU3HHU, TpaBUjIa MOBEACHUS B LIENAX cOepexeHHs] 30POBbsl U OKpYXKalolle
MIPUPOJHON Cpebl; MOHUMAaTh Bpea (OMAacHOCTb) BO3ACUCTBUS Ha JKUBBIC
OpraHu3MBbl OIpPENICICHHbIX BemecTB cMbica nokasarens [1JK, mosicHsts Ha
npuMepax CIocOObl yMEHBIIEHUS U TNPEJOTBpAIlCHUS UX BPETHOTO
BO3JCHCTBUS. AHAIM3UPOBATh M KPUTUYECKHM OLEHUBATH HHPOPMAIIHIO,
CBSA3aHHYI0O C XUMHUYECKHMMH MpoLeccCaMd U UX BIHUSHUEM Ha COCTOSIHHE
OKpyxarotei cpeasl. Micrnonp30BaTh MOTy4YeHHbIE 3HAHUS U MPEACTABICHUS O
cdepax IesITeNbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTHSIMH,
KaK OCHOBY JUIsl OPHEHTAllMKd B BbIOOpEe cBoel Oyaymied mpodeccnoHalibHOM
nesitenbHOCTH. [IpuHMMaTh ydactue B 0OCYKICHHH MPOOJIEM XMMHUYECKOU U
9KOJIOTHYECKON HAMpPaBJIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO MO3HUIMIO IO
npo0yieMe U npeJuiaraTb BO3MOXHbBIE TYTH €€ pelIeHu .
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