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I[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XuMHH Ha YPOBHE CpeIHETo 00I1Iero oopa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHud B
Poccuiickoit ®enepaunn», TpeOOBaHW K pe3ynbTaTaM OCBOCHHS (eaepaabHOU
oOpa3oBarenbHON Tmporpammbl  cpenHero ooOmero ob6paszoBanus (DOII  COO),
npeacTaBlieHHbIX B dDenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTelIbHOM CTaHIapTe
COO, c yuérom KoHuenuumu mnpenofaBaHus Y4YeOHOro ImpeaMeTa «XuUMUsS» B
oOpa3oBaTenbHbIX Opranuzanusax Poccuiickoit ®enepaiuu, peaau3yrONIMX OCHOBHBIC
oOpa3oBaTelibHblE MPOrpaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpaTerun pa3BUTHUSA
Bocniutanusi B Poccuiickoit ®@enepannu Ha miepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJIX0/0B K pa3pabOTKe MporpamMMBbl M0 XUMHH, K OMPEICICHUI0 00mIei
CTpaTeruu OOy4YEeHHs, BOCIIUTAHUS U Pa3BUTUS OOydalOLIUXCS CPEJCTBAMH Yy4EOHOIO
npeamera «Xumusi» g 10-11  kmaccoB Ha 06a30BOM  ypOBHE COCTAaBWIIM
koHuentyanbHsle mnonoxkeHus @OI'OC COO o B3auMoOOyCIIOBIEHHOCTH LENEH,
COJICp)KaHUS, pE3yJbTaTOB OOydYeHHST M TpPeOOBAaHUM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

B cooTBeTCTBMM C MaHHBIMH TOJIOKEHHUSIMU TIporpamMma Mo Xumuu (0a30BbIi
YpOBEHB) Ha YPOBHE CPEIHETO 00I1IeTO 00PA30BaAHUS:

yCTaHaBIUBAeT 00s3aTeibHOE  (MHBAapUAaHTHOE) MPEIMETHOE  COJEp)KaHUE,
ONpeaeseT KOJIMYECTBEHHBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha Ka)XJOM 3Tare
U3Y4YEeHUs MpeaMeTa, NPeAyCMaTPUBAECT NPHUHIMIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacrnpeesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;

Ia€T MPUMEPHOE paclpe/iesieHne YYeOHbIX YacOB 10 TEMATUYECKUM pa3iesam,

PEKOMEHYeT NPUMEPHYIO MOCIEI0BATENIbHOCTh M3YUYEHHS! OTIENbHBIX TEM Kypca C
y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4yeOHOro mpoliecca,
BO3pAaCTHBIX OcoOeHHOCTel oOydaromuxcs 10-11 kmaccoB; 1aéT METOIUYECKYIHO
MHTEPIIPETALNIO TIeJIel U3ydeHHs MpeaIMeTa Ha YPOBHE COBPEMEHHBIX MPUOPUTETOB B
CHUCTEME CpeaHero oomero o0pa3oBaHuUs, COAEPXKATEIBHOW  XapaKTEPUCTUKU
IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMBbl
cpemHero obmiero oOpa3oBaHUS (JMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHON NEATEILHOCTH 00YYaIOIIErocs mo 0OCBOSHHUIO
cojepkanusi mpeamera. [lo BceM Ha3BaHHBIM MO3ULMSAM B MpOTrpamMMe IO XUMHUHU
coOJI0/IeHa TPEEeMCTBEHHOCTh ¢ (eaepaibHONM paboueld MporpaMMoil OCHOBHOTO
oOuiero obpaszoBaHus o XxuMuM (U1 8—9 KkiaccoB 00pa30BaTENIbHBIX OpPraHU3ALMM,
0a30BBIi YPOBEHB).



XuMuyeckoe 00pazoBaHUE, IMOJIy4aeMO€ BBITYCKHUKaMU OOIIe00pa3oBaTeIbHON
OpraHM3aIiy, SIBISETCS HEOTHEMJIEMOW 4YacThio WX 0OpazoBaHHOCTU. OHO CIYXUT
3aBEpIIAIONINM JTAllOM peaju3alMd Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIMX ILEJOCTHOH CHUCTeME XMMHUYECKOro 0Opa30oBaHMA.
OTH IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOABI, (GOPMUPOBAHUSI MUPOBO33PEHUS
U o0IIel KylbTyphl YellOBEKa, a TaKKe SKOJOTHUYEeCKH 0OOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 3I0pOBbI0O M TPHPOIHOW cpene. Peamusyercs xumuyeckoe oOpa3oBaHue
oOyyaromuxcsi Ha YpPOBHE CpEIHEro oomiero oOpa3oBaHUs CpPEACTBAMU Y4eOHOTO
npeaMera «XUMHSD, COJEpPKaHUuEe U MOCTPOCHHUE KOTOPOTO OMpeAeNieHbl B porpamme
10 XUMUU € YUETOM crieuUKA HAyKd XUMUH, €€ 3HaUYCHUs B MIO3HAHUU MIPUPOJBI U B
MaTepuaIbHON >KU3HM OOLIECTBa, a TakKe C YYETOM OOMIMX Leed M MPUHIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro o0Iero o0pa3oBaHus
B Poccuiickoit ®enepanuu. Tak, Hanmpumep, Opu (HOPMUPOBAHHH COJAEPKAHUS
npeaMera « XUMUs yUTEHbI CIIEeIyIOIINE TOJ0KEHU O CeU(PUKE U 3HAUEHUN HAyKU
XUMHHU.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HIrpaeT ocoOyk pojib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MarepuanbHOW KyibTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMHpPOBAHUE PAIMOHATIBLHOTO HAYYHOT'O MBIIUJICHUS, B
CO3/1aHHE LEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOILEM MUPE KaK O €AUHCTBE MPUPOIbI
U 4YeNoBEKa, KOTopoe (pOpMHUpYETCs B XMMHHM Ha OCHOBE MOHUMAHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KAOLIEr0 MUPA, OCO3HAHUS B3aMMOCBSA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYS C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThbl0O MHUPOBON KyJIbTYPbl, HEOOXOAUMBIM YCIOBUEM YCHEIIHOIO
TpyJa M JKU3HM Kaxjoro wieHa oOmectBa. CoBpeMeHHass XWMHsS Kak Hayka
co3ujaTeNbHas, Kak HayKa BICOKMX TEXHOJIOTHI HAIpaBJIeHAa Ha PEIIeHHuEe riIo0aabHbIX
npoOjieM yCTOMYMBOTO pa3BUTHSL YEIIOBEUECTBA — CBHIPbEBOM, JHEPrETHUYCCKOM,
MUIIEBON, SKOJIOTUYECKON OE30MTaCHOCTH U OXPaHbI 3J0POBbSI.

B coorBercTBMM ¢ OOmMMH ULEISIMA M OPUHIMIAMU CPEAHETr0 OOIIEro
obOpazoBanusi cojepkanne mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA ypOBEHb
U3YyYEHHUs) OPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJarouuxcsi, He0OOXOUMYI0 UM JIJIsi BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS B HU3Hb COLMYMa, MPOJOJDKEHUs 00pa30BaHUs B Pa3IMYHbIX
00JacTsX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMu  npeaMera  «XuUMUS» — SBIAIOTCS  0a30Bble  KypChl  —
«Opranndeckas xumusi» U «OOmas W HeEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: cCHUCTEMa
3HAHWW TI0 HEOPraHMYECKOW XUMHHM (C BKIIOYEHHUEM 3HAHMM W3 OOIIEH XUMHUH) U
OpraHn4ecKkon xuMuu. POpMHpPOBAHME JAHHOW CHUCTEMBl 3HAHUW NPU H3YYECHHUH



npeaMera 00ecreuyuBaeT BO3ZMOXKHOCTb PACCMOTPEHMsI BCETO MHOrooOpasusi BEIIECTB
Ha OCHOBE OOIIMX NOHATHH, 3AKOHOB U TEOPUN XHUMHH.

Crpyktypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» chopMuUpoBaHa B TMporpaMme IO XHUMHH Ha OCHOBE
CHUCTEMHOTO IMOAXO0Ja K M3YYEHHUI0 Y4eOHOro MaTepualia U 00yCJIOBJIEHA UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMpEACIEHHBIX TECOPETUUECKUX YpoBHAX. Tak, B
Kypce€ OpPraHMYeCKOW XMUMHUHM BEIIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOU
TEOPUU CTPOCHUSI OPTaHUYECKUX COCAUHEHNM, a TAKKE HA YPOBHE CTEPEOXUMHUYECKHUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpoeHUH BemiecTB. CBeeHus1 00 U3y4aeMbIX B Kypce
BEILECTBAX JAlOTCS B Pa3BUTHH — OT YIVIEBOJOPOJOB JO CJOKHBIX OHOJIOTHYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHMdeckol XHMMHUM IIOJY4YarOT pa3BUTHE
cOpMUPOBAHHbIE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs I€pPBOHAYAJIBHBIC
OPEJICTaBICHUS O XUMHUYECKOW CBS3M, KIACCU(PUKALMOHHBIX IPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKkuu.

[loq HOBBIM yIJIOM 3peHHs B TnpeaMmere «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTcsi HM3YYEHHBII Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs
TEOPETUUECKUI MaTepuan U (aKTOJIOTHYECKUE CBEJEHUS O BELIECTBaX U XUMHUYECKOU
peakuuu. Tak, B wyacTHOCTH, B Kypce «OOmas M HEOpPraHUYecKas XUMUS»
oOyyJaroummMcsl IpeloCTaBIsSeTCs BO3MOKHOCTh OCO3HATh 3HAUYEHHE MEPUOIUYECKOTO
3aKOHa C OOIIETEOPETUUYECKUX W METOJOJOTHYECKUX MO3UIMM, IIy0Ke IOHATH
UCTOPUYECKOE U3MEHEHHE (PYHKIIMI ATOr0 3aKOHA — OT 00001IaronIeil 10 00bACHSIOMIEH
Y IPOTHO3ZUPYIOLIEH.

Enunas cucremMa 3HaHMM O BAXKHEWIIMX BEHIECTBaX, MX COCTABE, CTPOECHUH,
CBOMCTBaxX M IPUMEHEHHH, a TaKXKE O XHMHYECKHMX PEaKUUsAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MPOTEKaHus nomnojHsercs B Kypcax 10 m 11 kiaccoB snemeHTaMu
coliepKaHusl, UMEIOIMMHU KYJIbTYpOJIOTHYECKUI U MPUKIAAHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XUMHH C IPYTUMHU HayKaMH, pacKpbIBatOT €&
pOJb B TO3HABATEIHHOW U TMPAKTUYECKOM MEATEIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K IPOIIECCY TBOpUECTBa B OOJACTU TEOPUU U MPAKTHUECKHX
NPWIOKEHUH XHWMHH, TTOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCA B OOIECTBEHHO U
JUYHOCTHO 3HAYUMBIX NpoOJieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH
uH(OPMAITUIO U IPUMEHSTH €€ /I TIOTIOJTHEHUS 3HaHUN, PEIIeHUs WHTEIUICKTYaTbHbIX
U DKCIEPUMEHTANIbHBIX HMCCIEIOBAaTEIbCKUX 3aad. B 1menom coaepkanue yueOHOTo
npeaMeTa « XUMHs JaHHOTO YPOBHS M3y4Y€HHS OPUEHTHUPOBAHO Ha (DOPMHUPOBAHHE Y
0o0y4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAHUA (PUIOCOPCKUX HIIEH,
TaKMX KaK: MaTepHAIbHOE €IWHCTBO HEOPraHMYECKOTO M OpPraHu4yecKoro Mupa,
00YCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOEHHEM, IT03HABAEMOCTH
MIPUPOJIHBIX SIBJIEHUN MyTEM 3KCIIEPUMEHTA U PEUIEHUS IPOTUBOPEYUI MEXKAY HOBBIMU
dakTaMu M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHHU B PEIICHUU



HKOJIOTHYECKUX TPOOJIeM, a TakKe MpoOJieM COEPEeKeHHsI YHEPTETHUYECKUX PECypCoB,
CBIPbSI, CO3/TaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B nane pemieHust 3aia4 BOCIIUTAHUSA, Pa3BUTUS U COLIMAIMA3AIMN 00YyYaIOUIUXCs
OPUHATBIE MPOTpaMMON MO XUMHUHM MOJAXOJbl K OIPEACNICHUIO COJEpKaHUS U
MOCTPOCHUS TIPEAMETa MPEayCMaTPUBAOT (OPMHUPOBAHUE YHUBEPCATBHBIX yUEOHBIX
JEUCTBUN, WMEIOMMX 0a30BOE 3HAYEHUE IS PA3IMYHBIX BHJIIOB JCATEIHHOCTH:
peleHust mpoOJeM, MOMCKa, aHajlu3a U 00padoTkH MHOOpPMaIUK, HEOOXOAUMBIX JIJIs
OpUOOpPETEeHUsT  OMbITa MPAKTUYECKOM U HCCIEAOBATEeNIbCKOM  JIeATEeIbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MTO3HAHWU XUMUH.

B mpakthke mpenomaBaHWS XWMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl TaK U Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MPHU OINPEICICHUU
COZIepKATEIbHOM  XapaKTePUCTUKHU Iee U3ydeHusi MpeaMeTa HampaBleHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO Tpu3HAETCA (OPMHUPOBAHHWE OCHOB
XUMUYECKON HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHICCKOM
JESATETbHOCTH 4YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHHUS TaKOM TMOJXO0J K OINPENCICHUIO IIeJed H3y4YeHUs
MIpeIMETa SBISICTCS BITOJIHE ONIPABIAHHBIM.

CorracHO JaHHOW TOYKE 3PCHMSI TJIABHBIMU IEISIMU N3YUYEHUS MpeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBisiroTCS:

dhopMUPOBaHHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIOIICH

€CTECTBECHHO-HAYYHOM KAPTHHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSTHUSA,
byHIaMeHTAIbHBIE 3aKOHBI MU TEOPUU XHUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHWE C MCTOPHEH MX pa3BUTHSA M CTAHOBIICHUSA;, (OPMUPOBAHHE U PA3BUTUE
MPECTABICHUN O HAYYHBIX METOAAX MO3HAHUSA

BCIIECTB W XHUMHYECKUX peEaKIui, HEOOXOIUMBIX Il MPUOOPETEHUST YMEHHI
OPUEHTHPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKUX SIBJICHHM, HMEIOIIUX MECTO B
npUpoje, B MPAKTHUECKOW W TIOBCEAHEBHOW >KM3HU; Pa3BUTHE YMEHHH M CIIOCOOOB
JEATEIIbHOCTH, CBSI3aHHBIX ¢ HAOJIOICHUEM U

OOBSICHEHUEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOICHHEM TIpaBUil OE€30IM1acHOro
oOpalleHHs ¢ BEIIECTBAMM.

Hapsny ¢ stum conepkartenpHas XapakTepUCTUKA LEIEH W 3a1ad U3y4YEeHUs
MpeaMeTa B MPOrpaMMe MO XMMHHU YTOUYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHM C
HOBBIMU TPUOPUTETAMU B CHUCTEME cpeaHero ooimero ooOpa3zoBanusi. CerojgHss B
MPENoJIaBaHu XUMHUHU B OOJBINEH CTENeHW OTHAETCS MPEANOYTCHHE MPAKTHIECKOM
KOMIIOHEHTE COJAEpKaHUsl OO0yYeHHs, OPUCHTUPOBAHHONW Ha TMOJATOTOBKY BBITYCKHHKA
oronieoOpa3oBaTeIbHON  OpraHu3aliy, BIAJEolero He HaObopoM 3HaHUM, a
(GYHKIIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAaMH W YMEHUSMH AaKTUBHOTO
MOJYYEHHUS 3HAHUM U IPUMEHEHUS UX B PEAIbHOW XKU3HU JJI PEUICHUS MPAKTUYECKUX
3a7ad4.



B otoi cBA3u nmpu n3ydeHUM npeamera «XUMHs» JOMUHHPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKUe IeNU U 33/1a49H, KakK:

ajganTaus OOy4yalolUXcsi K YCIOBUAM JTUHAMUYHO pPa3BUBAIOLIEIOCS MHPA,
(dbopMUpOBaHNE WHTEIIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HEHHBIX CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM; (HOPMHUPOBAHUE
y O0OyYarolMXCsi KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMM), HMMEIOIIUX
YHHUBEpPCaJIbHOE 3HAUCHHUE JUIS Pa3IMYHBIX BUAOB JIEATEIBHOCTH: PEIICHHUs MPOOJIeM,
NOMCKa, aHaan3a u 00paboTku H(GOPMaLIUU, HEOOXOAUMBIX
JUTsl IPUOOPETEHUS OTIbITA IESITEIbHOCTH, KOTOpask 3aHUMAeT BaYKHOE MECTO B MMO3HAHUU
XUMHUH, a TakKe JUIsi OLIEHKH C TO3UIUNA DKOJOTUYECKOM Oe30MacHOCTH XapakTepa
BJIMSTHUST BEIIECTB M XMMHUYECKUX TPOIIECCOB HA OPTaHHW3M YeJIOBEKAa M MPHUPOJHYIO
Cpey; pa3BHTHE MO3HABATEIBHBIX HHTEPECOB, HHTEJUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00yYaromUXCcsi: CIOCOOHOCTH CaMOCTOSITEILHO MPHOOpETaTh HOBBIC
3HaHUS MO XMUMHH B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCHOJIB30BAThH
COBpEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHH I TMOWCKAa M aHaimu3a y4eOHOU u
HAYYHOTIONMYJSIPHOH HMH(POPMAIMH XUMHUYECKOTO CoJepKaHus; (HOpMHUpPOBAHHE U
pa3BuUTHE y  OOy4YalIIMXCAd  aCCOIMAaTUBHOIO M JIOTMYECKOTO  MBIIUICHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOANMBI, B
YaCTHOCTH, TpU TIUIAHUPOBAHWM U TPOBEACHUM XUMHUYECKOTO JKCIEPHUMEHTA;
BOCIIUTaHUE Yy OOyYarommxcsi yOSKAEHHOCTH B TyYMaHHCTUYECKOW HampaBIEHHOCTH
XUMUHU, €€ BaXHOM POJIM B PEHICHUH TJIO0OATBHBIX NPOOJIEM PpalMOHAIBLHOTO
IPUPOJIOTIOIB30BAHUS, TIIOMOJHEHUSI HHEPreTHMYECKUX PECcypcoB M  COXpPaHEHUs
IPUPOTHOTO PABHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K
OpUpOJIE M CBOEMY 3J0POBBIO, a TakXKe TNPUOOPETEHHS] ONbITa MCIOIH30BAHUS
MOJIYYCHHBIX 3HAHUW ISl IPUHSTUS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBSI3AHHBIX C
XUMUYECKUMU SBJIICHUSIMH.

e w 3amaum  wW3y4YeHHS TMpeaMeTra «XUMHUS» TONYyYUIH MOAPOOHYIO
METOJMYECKYI0 HHTEpIpeTanuio B pazaene «llmaHupyembie pe3ynbTaThl OCBOSHUS
POrpaMMBbl TI0O XUMHUU», OJlarojapsi 4yeMy 00eCle4eHO Y4E€TKOE MPEJICTABICHUE O TOM,
KaKue 3HaHWUS ¥ YMEHUS UMEIOT MPSIMOE OTHOIIIEHUE K peaTn3aiui KOHKPETHOU IIEIH.

B yueGHOM mane cpegHero ooOmiero oopa3zoBaHus MpeaMET «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOMN 00macTu « EcTeCTBEHHO-HAYUHBIEC IPEAMETHI.

MECTO INIPEJIMETA B YYEBHOM IIJIAHE
B coortBercTBUM C YyueOHBIM TUTAHOM CpeAHero oOmero ooOpa3oBaHUs

MYHUIUITIAJIBHOI'O BIODKETHOI'O OBILIEOBPA3OBATEJIbBHOI'O
YUPEXJIEHUA «ILIKOJIA Ne2 TOPOIAA TOPE3A» na 2023-2024 yueOHbIN roja Ha
nzyuenue xumuu B 10 xmacce mpeaycmorpeno 34 gaca (1 pa3 B Henmenmto), B 11 kiacce
IpeaycMOTpeHO 68 yacoB (2 pa3a B HEZEIIO).



COJEPXAHHUE OBYUYEHUS'

10 KJIACC Teopern4eckue 0OCHOBbI OPraHMYeCKOM XUMHUH

[Ipenmer opraHMyeckoil XMMHUHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHUS OPraHUuYeCKHX
coenuuennit A.M. BbytiepoBa, €€ ocHOBHbIC ToJOXeHUSA. CTpyKTypHBIE (HOPMYIIBI
OpraHMYECKUX BellecTB. I'omosorusi, n3omepusi. XMMHUECKasl CBSI3b B OPraHMUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KiIacCU(pUKAMU OpraHudyeckux BemecTB. HomeHkmaTypa
OpPraHUYECKUX COCIMHEHUN (CUCTEMATUYECKasi) U TPUBHAIbHBIC HA3BaHUS Ba)KHEHIINX
IIPEICTABUTENIEH KJIACCOB OPraHUYECKHUX BELIECTB.

JKCNepUMeHTAJbHbIE METOAbI H3YUCHUS BELIeCTB U UX NMPeBpPalleHHil

O3HakomiieHHE C OOpa3llaMd OPraHUYeCKHX BEIIECTB M MaTepuajaMud Ha HUX
OCHOBE, MOJEJIIMPOBAHUE MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOIIOJEHUE U OINMCAaHUE
JIEMOHCTPALIMOHHBIX ~ OMBITOB IO TMPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IJ1aBJieHUue, OOYyTJIUBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHM psAll. MeTaH U 3TaH — MPOCTEUIINE
MPEICTaBUTENN AJIKAaHOB: (DU3UYECKUE U XUMUUYECKHE CBOMCTBA (peakiuu 3aMeIIeHus U
TOPEHMUS), HAXOXKICHUE B IPUPOJIE, TIOJTyYEHUE U PUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUW psA. ODTWIEH U MPONUIIEH —
MPOCTEUIITNE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpaTallid, OKHUCICHUS U MOJUMEpHU3aIUN),
MOJIy4YE€HHUE U IPUMEHEHHUE.

Anxanuensl: Oyramuen-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEUITUE
XUMUYECKHME CBOMCTBa (peakuus mnoiaumepusauuu). llomydyeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJOTUYECKUNA PsANl. ALECTUTICH —
MPOCTEHIIINI MPEICTABUTEb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NUECKHUE U XUMHUUYECKUE
CBOWCTBA (p€akuuW TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATALMH, TOPEHU),
MOJIyYEHHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHme, (U3HUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TrajJoreHUPOBAHUST W HUTPOBAHUS), TOJYUYEHHE W TpUMEHEeHUue. Tonyon:
cocmas, cmpoeHue, uzudecKue u XumuiecKue ceoucmea (peakyuu 2ai02eHupo8arus u
HUMpoBanus), noayyenue u npumernenue. TOKCUUHOCTb apeHOB. ['eHeTHMueckas CBS3b
MEXKy YIIE€BOAOPOJAMHU, MPUHATIEHKANTUMHU K PA3TUYHBIM KJIACCaM.




[IpuponHbie UCTOUHUKH YTAEBOAOPOAOB. [IpupoaHblil ra3 U momyTHbIE HEPTIHBIE
ra3el. HedTp u e€ npoucxoxaenue. CriocoObl nepepadoTku HeTU: TEPETOHKA, KPEKHHT
(TepMUYECKHM, KaTaaUTHUecKuil), nuponus. IIpoaykrsl nepepaboTku HEPTH, HUX
IPUMEHEHUE B NPOMBILIUIEHHOCTH U B ObITy. KaMeHHBI yroiab M HPOLYKTBl €ro
nepepaboTKy.

JKCIepUMEHTAJNIbHbIE METObI M3yYeHHsI BEelleCTB U UX NMpPeBpalleHnil

O3nakoMJIeHHE C OOpa3laMH IUTACTMAacC, KaydyyKOB M PE3UHBI, KOJIICKIIUU
«HedTo» u «YTOJIBY, MO/JIEITMPOBAHUE MOJIEKYJI YIJIEBOAOPOIOB u
rajJoreHOMPOU3BOAHBIX, TIPOBEICHUE NMPAKTUYECKOM PAa0dOThI: MOIYyUYEHUE ATUICHA U
M3y4eHUE €ro cBOMCTB. PacuyéTHble 3agaun

Breruucnenus mo YPaBHCHHIO XUMMYECKOU pPCaKkInu (MaCCBI, 06’béMa, KOJIN4YCCTBA
HCXOAHOTO BCIICCTBA WM HIPOAYKTA pPCaKuMW 110 HN3BCCTHBIM MACCC, 06’BéMy,
KOJIMYCCTBY OAHOI'O M3 MCXOAHBIX BCIICCTB UJIN IPOAYKTOB peaKHI/II/I).

Kuciopoacoaepxaiue opranaieckue coeJUHeHUs

[IpenenbHbIE OTHOATOMHBIE CHUPTHI. METaHOJI U 3TaHOJI: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METAJIaMH, TallOT€HOBOJOPOJaMH,
ropeHue), npuMeHenrue. BogopoiHbie CBSI3M MEXKIY MOJIEKyJIaMH CIUpTOB. [leficTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHble COUPTHI. DTUICHIJIUKOJIb U TJIMIEPUH: CTpOEHUE, PU3NYecKue U
XUMHUYECKHME CBOMCTBA (B3aMMOJIEWCTBHE CO IIETOYHBIMU MeETaJIaMU, KauyeCTBEHHAs
peakiys Ha MHOTOATOMHbBIC CUPTHI). [leficTBUe Ha opranus3Mm 4yenoBeka. [Ipumenenue
TJIMLEPUHA U ATUJICHTJIMKOJISL.

DeHOJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHe U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anpnerunipl U kemowsi. DopManbleru, aueTalbIeTu/l; CTpoeHue, GU3ndecKue u
XUMHUYECKHUE CBOMICTBA (pEaKklUMH OKUCIEHUS M BOCCTAHOBJICHUS, KaueCTBEHHBIC
peaKkium), NoJy4eHUEe U MPUMEHECHHUE.

Ayemon: cmpoenue, Quszuueckue u xumuyeckue ceouUcmea (peaxkyuu OKUCIeHUs U
80CCMAHOGIIEHUS), NOTYYEHUe U NPUMEHEHUe.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTh. MypaBbHHAsi M YKCYCHas
KHUCIIOTBI: CTpOeHHe, (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (CBOWMCTBa, OOmIME IS
KJlacca KUCJIOT, peakius dTepuduKaiim), nojlydeHue u npumenenue. CteapuHoBas 1
OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. MbUIa Kak COJH
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

Crnoxxnble 3¢uUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. [MAPONIN3 CIIOKHBIX
a¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas poib )KUPOB.

VYrneBoabl: cocTaB, Kiaccu(uUKalus yrieBoJoB (MOHO-, IU- W TOJUCAXapHIbI).
['moko3a — mpocTedmuii  MOHOCaxapua: OCOOEHHOCTH CTPOEHHS  MOJIEKYJIbI,
dbuznyeckrue W XUMHUYECKHe CBOMCTBa (B3aummojercTBue ¢ ruapokcuaoMm menu(Il),
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OKHCJICHHE aMMHauHbIM pacTBopoM okcuaa cepeOpa(l), BoccTraHoBieHHE, OpOXKEHHE
TUIFOKO3b1), HAXOXKJACHUE B TIPHUPOJE, IPUMEHEHHE, OMOJoTHYecKas poib. DOTOCHHTE3.
®pyKTO3a KaK U30MEP TITFOKO3BI.

Caxaposza — npedcmasumens OuUcaxapuoos, 2uopoau3, HaAxXoHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman u uemmono3a Kak mpupoiHsle moiumepbl. CTpoeHue Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYECKHE CBOMCTBA KpaxMala (THAPOIIN3, KaueCTBEHHAs
peaKIus ¢ HOJ0M).

JKCNepUMEHTAbHbIE METOAbI H3YYCHUS BELIECTB U UX NpeBpPaLleHHuil

[IpoBenenne, HaOIIOICHUE W OMUCAHUE JAEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4YECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHOUPTOB (OKUCIEHUE HTAaHOJA
okcugoM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJHUIEPUHA C
ruapokcugom Menu(ll)), ampaerumoB (OKHUCIEHHWE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapoxcugom meau(Il), B3aumoelicTBUE Kpaxmalia ¢ UOJI0M), TPOBEACHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4un

Boeluucienus no ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOAHOIO BEILIECTBA WM TMPOAYKTAa PEAKIUH IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILECTB MU MPOAYKTOB PEAKIIUH).

A30Tcoaep:Kalie OpraHnvecKue coeTuHeHUs!

Amunvl. Memunamun u aHuaun. cocmas, cmpoenue, usuyeckue u XumudecxKue
ceolicmea (2openue, 83aumooeticmeaue ¢ 6000U U KUCIOMAMUL).

AMMHOKHCIIOTBI Kak aM(OTepHbIC OpPraHMYECKHE coeauHeHus. Pusudeckue u
XUMHUYCCKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIIMIKMHA). brojornyeckoe 3HaYeHHE
aMUHOKHUCIOT. [lenTuasl.

benkn Kak MpUPOAHBIE BBICOKOMOJICKYJISIPHBIC —coeauHeHus. IlepBuuHasi,
BTOPUYHAS U TPETHUYHAS CTPYKTypa OSIKOB. XMMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIHU3,
JIeHATypaIysl, KaUeCTBEHHBIC PEAKITUN Ha OCIIKH.

3KCHepI/IMeHTa.]'II)HI)le METOAbI U3YICHHUA BEIIECTB U UX npeBpameHnﬁ

Habnronenue u onucanue 1eMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OCJIKOB TPU
HarpeBaHWM, [IBETHBIC peakiuu 0eIKOoB. BbICOKOMOJIEKY IsIPHbIE COeTUHEHH S

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIWHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb ITOJIMMEPU3ALUHU, CPEAHAs MOJICKYJIApHAas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
MOJIMMEPU3ALINA U TIOJIMKOHCHCALINSL.

IInacmmaccol  (noausmunen, NOAUNPONUNEH, NOAUSUHUIXTIOPUO, NOJUCIMUPOT).

Hamypanvnoiti v cunmemuueckue xayuyku (0ymaoueHoswvil, X10pPONPEeHO8blll U



usonpenosulii). Bonokna: HamypanvbHule (XI0NOK, wepcmb, WENK), UCKYCCIMBEHHbLe
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpox u 1aecam,).
JKCIepUMEHTAJIbHbIE METO/IbI U3y4YeHHUs BellleCTB U UX NMpeBpallleHu i
O3HakomiieHHe ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H

Peanuzanuss MeXnpeIMEeTHBIX CBA3CH NMPHU U3YYEHUH opraHudeckorl xumuu B 10
KJIacCe OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHME KaK OOLIUX €CTEeCTBEHHO-HAYUHBIX
MOHSATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMHM JI OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAy4YHBIM (AaKT, TUIMOTE3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, KiaccuuKaiusi, NEepUOJUYHOCTb, HAOJIIOJCHUE,
U3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

duznka: mMaTepus, YHEPTUs, Macca, aToM, JJCKTPOH, MOJICKYJa, SHEPTeTHUCCKUI
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHE BEIIECTBA, (PU3UUECKUE
BEJTUYMHBI U €UHUIBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouochepa, oOMEH BEHIECTB B OpraHHU3Me,
dboTOoCHHTE3, OWOJOTWYECKH AaKTUBHBIC BemecTBa (OCNKH, YTIJICBOABI, IKUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TOPOABI, TOJE3HBIE HMCKOMAaeMble, TOILIUBO,
PECYpPCBHIL.

TexHooTUs: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIIHE
CpencTBa, JIGKQPCTBEHHBIE M KOCMETHYECKHE  Tpemaparbl, MaTepHalbl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVNTACC Teopernyeckue OCHOBbI XUMHH

XUMHUECKUH 35IeMeHT. ATOM. SIApo aToma, U30TOMBI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTHYecKre ypOBHHU, IMOJYPOBHU. ATOMHBIC OpOWTAmH, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacnpeiesieHus SJIEKTPOHOB MO OpOUTAISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOAO0B. DIIEKTPOHHAS KOHPUTypaIisi aTOMOB.

ITepuonnyeckuyt 3akoH u llepuoanueckas cucreMa XUMHYECKUX dyeMeHTOB [[. .
MenzeneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [leprnoinyeckoil cucTeMbl XUMHYECKUX
sanemeHnToB JI.MI. MeHneneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M O0pa3yeMbIX HMH
IIPOCTBIX M CJOYKHBIX BELIECTB MO IPYINIAM M NEPUOJAAM. 3HAYEHHUE MEPUOTUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BelniecTBa. XUMHUUYECKask CBSI3b. BUIbl XUMUYECKOW CBSI3U (KOBAJICHTHAs
HEMoJIIpHasE M TOJspHasi, HWOHHAs, MeTajuiMyeckas). MexaHu3sMbl 0Opa3oBaHUsA
KOBAJICHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). BogopoaHas
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CBA3b. BaneHTHOCTh. DnekTpooTpuuaTenbHOCTh. CTenenb okuciaeHus. MIoHbI: KaTHOHBI
Y AHUOHBI.

BemecTBa MOJEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOCHMS. 3aKOH IIOCTOSIHCTBA
COCTaBa BellecTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUNA KPUCTAINYECKOU PEIIETKH.

IlonaTe o0 pucHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Krnaccudukanus HeopraHMueckux coequHeHuil. HomeHkIaTypa HeopraHM4eCKHX
BelleCcTB. ['eHeTnueckass CBsSI3b HEOPTaHMYECKHX BEIIECTB, IPUHALIEKANMX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccudukanus XMMUYECKUX peakIui B HEOPraHWYECKON
Y OpPraHMYECKOM XUMHUHU. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHUS H
IIPEBPAILECHHS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pPa3iu4HbIX (PakTopoB. OOpaTuMble
peakuuu. XuMHIeCcKoe paBHOBecre. PaKTOpBI, BIUSAIOIIME HA COCTOAHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

Onextponutnyeckass auccounanus. CuibHble W cnaOble 3nexkTposuthl. Cpena
BOJAHBIX pPACTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaslbHasA, wenouHas. [lowamue o
600opoonom nokazamene (pH) pacmeopa. Peakuum wmoHHOro oOmeHa. [ uopoaus
HEOp2aHU4eCKUX U Op2anuyecKux 6euecms.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  snexmponuse

pacnjiasos u pacmeopos coJell. HpumeHeHue dJIeKmpoJjusd.

IKCIEePUMEHTATbHbIC METOABI M3YYCHHUSI BelIEeCTB M UX MPeBPALICHUH

Hemonctpanus tabnui «llepuoanueckas cuctema xumuueckux snemeHTon J[.U.
MeHnneneeBay, W3yuye€HHE MOJIENIEd KPUCTALIMYECKUX pPEHIETOK, HAOMI0JCHUE U
OMMCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (Pa3OKEHHE NEPOKCHIA
BOJIOPOJia B IIPUCYTCTBUM KaTajau3aTopa, ONPENEIICHUE CPEIbl PaCTBOPOB BEIIECTB C
NOMOIIbIO YHHMBEPCATBHOIO HHIUKATOpPA, PEAKIMH HOHHOTO OOMEHa), MpOBEIECHUE
IpaKkTUYECKON paboThl «BnusHue pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTh XHWMHYECKOU
peakuum».

PacuéTHble 3aaa4n
Pacuérel mo ypaBHEHUSIM XMMHYECKUX PEAKUHM, B TOM YHCJIE TEPMOXHUMUUYECKUE
pacu€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAas JIOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnsl. Ilonoxxenne HemerauoB B llepmoaudeckod cCUCTEME XMMHMYECKHX
anemenToB J[.U. MenneneeBa u 0coOeHHOCTH cTpoeHHs aToMoB. Du3nueckne CBONCTBA
HEMETAJJIOB. AJUIOTPONMsI HEMETAUIOB (Ha IpUMEpe KHUCIopoAaa, cepbl, (ochopa u

yriepoaa).
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XUMHUYECKUE CBOMCTBA BaXXHEHIIMX HEMETAUIOB (TajJoreHoB, Cephbl, a3oTa,
docdopa, yriaepoaa u KpeMHHs) U UX COCAUHEHHM (OKCHIOB, KHUCIOPOACOACPKAIINUX
KHCIIOT, BOJIOPOJHBIX COCTMHEHUH ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U X COCINHEHUM.

Mertamnel. Ilonoxenne MeramoB B llepuonnueckon cucremMe XHMHYECKHUX
anemenToB JI.U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB
metawioB. OOmme  ¢usmueckue cBoiicTBa  MerawioB. CIulaBel  METaJUIOB.
DIEKTPOXUMHYECKHUH PsJl HAIPSHKEHUN METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUH, Kaaui, KaablMi, MarHui,
ATIOMUHUMN, ITUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCAMHEHU.

OO6mue cnocoObl MONydYeHUs: MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auyumsl om kopposuu. lIpuMeHeHre MeTalioB B OBITY U TEXHUKE.

JKCIepPUMEHTAJbHbIE METOAbI H3yYeHHs BellleCTB U UX NMpPeBPalleHul

N3yuenune xomiekuuu «MeTamisl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PELICHUE
OKCIIEPUMEHTAJIBHBIX 3a/a4, HaONIoJeHUE U ONHUCaHUE JEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIIPOKCHIA ATOMUHHUS C PacTBOPAMHU
KHUCJIOT Y LIEJI0Yei, KAYECTBEHHBIC PEAKIIMK Ha KATUOHBI METAJIOB).

PacyéTHble 3ag1a4n

Pacuétel maccel BemiecTBa Wi 00bEMa Ta30B IO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, PACUEThI
Macchl (00BEMa, KOJMYECTBa BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIM OJHO M3 BEICCTB
MMEET MPUMECU. XUMMUS U KU3Hb

Ponp xumMum B 0OCCIIEUEHHHM SKOJIOTHYECKOM, HDHEPreTHYECKOM W IHIIEBOU
0€301acHOCTH, Pa3BUTHH MEIUIMHBI. [IoHATHE O HAyYHBIX METOJIaX IMO3HAHUS BEICCTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OONIMX HAYYHBIX MNPUHIUMIIAX MPOMBIIUICHHOTO MOJy4YeHUs
BAKHEHMIIINX BEILICCTB.

YemoBek B MUpPE BEIIECTB U MAaTEPHUAIOB: BAKHEUIIIME CTPOUTEIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTepuaiabl, KpacKu, CTEKJI0, KepaMHKa, MaTepHualibl TS
AIIEKTPOHUKH, HAHOMAaTEPHUaJIbl, OPTAaHUYECKUE U MUHEPATbHBIC YI0OpEHMUS.

XuMHusi H  3JI0pOBbE UEJIIOBEKA: MpaBWja HKCIIOJb30BAaHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO KMCIOJIb30BAaHMS MPENapaToB OLITOBOM XUMHUU B
MOBCEIHEBHOM XU3HU. MexKnpeaMeTHble CBA3H

Peanuzamus MeXnpeaMETHBIX CBSI3€H MPU HU3YyYEHUW OOIIEH M HEOpraHWYeCKOn
xumun B 11  Kjacce OCymecTBISE€TCS dYepe3 WCMIOJb30BaHHE Kak  OOmuX
€CTECTBEHHOHAYYHbIX MOHATHI, TaK W TMOHATHH, SBISIIOIIMXCA CUCTEMHBIMU IS
OTJAEJIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.
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OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiIacCU(UKaIus, TEPUOIUIHOCTh, HAOIIOJCHUE, DSKCICPUMEHT,
MOJICIUPOBaHUE, U3MEPECHUE, ABJICHUE.

dusuKa: marepusi, SHEpPrus, macca, aToM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOI, PaJMOAKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUM YpOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (DU3UYCCKHME BEIUYMHBI W EAUHUIBI X
HU3MEpPEHUSI, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTeMa, ornocdepa, MakKpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: mMuHepanabl, TOpHBIC TOPOJbI, IOJE3HBIC HCKOMAeMbIe, TOILIUBO,
PECYpCHI.

TexHonorusl: XWUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOACTBO
CTPOUTENIBHBIX  MAaTEPUAIOB,  CEJIbCKOXO3SIMCTBEHHOE  MPOM3BOJCTBO,  IHIIEBAS
MPOMBIILJIEHHOCTb, dbapMaiieBTHUYECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX  NpenapaToB, MPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnuBaer TpeOOBaHUS K  pe3ylbTaTaM  OCBOECHHS
o0yyaromuMucsi  MporpaMM  cpenHero  odmero  oOpa3oBaHUs  (JMYHOCTHBIM,
MEeTarpeIMEeTHBIM U TpeAMeTHbIM). HaydHo-MeToanueckold OCHOBOHM I pa3pabOTKU
IUITAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS IIPOrpaMM CpeiHero obiero oOpa3oBaHUs
SIBJIICTCSI CUCTEMHO/ICSITEIbHOCTHBIN MOIXO.

B cooTBEeTCTBUM C CHCTEMHO-IESATCIBHOCTHBIM MOAXOJAOM B CTPYKTYpC
JIJMYHOCTHBIX PE3YJIbTATOB OCBOCHM:A IIPCAMCETA «XUMHUSA» HA YPOBHC CPCIAHCTO O6HIGFO
06p2130BaHI/I$I BBIJICJICHBI CJIICAYIOINEC COCTABJIAIOIINC!:

OCO3HAaHHUC 06y‘laIOHII/IMHC}I pOCCHﬁCKOﬁ Fpa}i(ﬂaHCKOﬁ HICHTUYHOCTH  —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICTICHUI0; HaJIU4Yue
MOTHUBAIUU K O0Y4YCHUIO;

LEJIEHAPABICHHOE PA3BUTHE BHYTPEHHUX YOESKICHHUI JIMYHOCTH HA OCHOBE

KJTFOUEBBIX LIEHHOCTEH M UCTOPUYECKHUX TPAAUIMi 0a30BOM HAyKW XMUMHH; TOTOBHOCTb
U CIIOCOOHOCTHh OOYYAIOIIMUXCSl PyKOBOJCTBOBATHCS B CBOEH JEATEIBbHOCTU LIEHHOCTHO-
CMBICJIOBBIMM ~ yCTAHOBKAMH, NPUCYIIMMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3oBaHMs; HaJIMYUEe MPABOCO3HAHUS HKOJOIMUYECKON KyJNbTYypbl UM CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MpEaMETa « XUMHUSA» JOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCHHUTATEIHHOW AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTHUYECKHMH,
COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU H HA€aIaMU POCCUHCKOTO
Ipa)/1aHCKOI0 O0IIEeCTBA, MPUHATHIMU B OOILIECTBE HOPMaMHU U MPaBUJIaMU MTOBEACHUS,
CIOCOOCTBYIOLIMMH  IIpOLIECCaM  CaMONO3HAHMsSI, CaMOpa3BUTUS M HPABCTBEHHOI'O
CTAHOBJICHUS JINYHOCTH O0YUYarOIIHNXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OCBOCHHUS  MpeaMera  «XUMHS»  OTPaxaroT
c(OpPMUPOBAHHOCTh ~ OMbITA [O3HABATEJILHOW M  MPAKTUYECKOM  AESITeNbHOCTU
oOyJaromuxcs Mo peaan3aliy NPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCJIE B YAaCTH:
1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUA O6y‘IaIOHH/IMI/ICH CBOUX KOHCTUTYHOMOHHBIX IIpaB U O6H33HHOCT€I>1,

YBOXEHUS K 3aKOHY M TPABOTOPSIKY; MPEACTaBICHUS O COIMAIBHBIX HOpPMAaxX H
IIpaBUIIaX MEKITMYHOCTHBIX OTHOIIEHUH

B KOJUICKTHUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACSATEIBHOCTH TPH CO3/IaHUU
y4eOHBIX

NPOEKTOB, PEIICHUH y4YeOHBIX W TO3HABATENBHBIX 3aJ]a4, BBIMOJHCHHH XHUMHYECKUX

OKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHUMATh U IMPUHUMATh MOTHUBbI, HAMCPCHH, JIOTUKY U AapTYMCHTBI
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JIPYTUX MPU aHATN3E PA3JIUIHBIX BUIOB YYCOHOU JEATEIHHOCTH;
2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LIECHHOCTHOI'O OTHOILIEHHMS K HCTOPUYECKOMY M HAYYHOMY HACIIEIHUIO OTEYECTBEHHOU
XUMHH;, YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO
IIPUMEHEHUS XWUMHH, OCO3HAHUA TOTO, YTO JOCTMIKEHHsS HAyKH €CTb pe3yJbTar
JUINTEIbHBIX HAOJIIOJIEHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, ITOCTOSHHOTO
TpyZla YYEHBIX M IPAKTUKOB; HHTEpPECa U I103HABATEIILHBIX MOTHUBOB B IIOJIYYECHUHU U
MOCJIEYIOLIEM aHAJIU3€

uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OIEHMBATh CUTYaIlMH, CBA3aHHBIC C XUMUYECKUMH SIBJICHUSIMH,

U IPUHAMATh OCO3HAHHBIE PELICHMS, OPUECHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHHUBATh CBOE IIOBEACHUE U IIOCTYIKM CBOUX
TOBAPUILEH C IMO3UIUN

HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IOCIIEICTBUI ITUX IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAaHUS [IEHHOCTEN 37I0pPOBOTO M 0€30MacHOro 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHOMY (U3HUYECKOMY ¢ TCUXUYECKOMY
3JI0POBBIO; COOJIIOACHUS MTPaBII 0€30MMaCHOTO 0OpallleHUsI C BEIIECTBAMU B OBITY,

HOBCCI[HGBHOf/i JKKHN3HHU U B pr,Z[OBOfI ACATCIBbHOCTH, IIOHMMAHHWA HOCHHOCTHU IIPABUI
HWHAWBUAYAJIBHOI'O H KOJIJICKTUBHOI'O 0e30macHOTO

MOBEJICHUSI B CHUTYaIUsAX, YTPOXKAIOIMIMX 370POBBI0 M KU3HM JIOJIEH; OCO3HAHMS
MOCJICJICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS

QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:
KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEILCKON e TEIHLHOCTH,

OOILIECTBEHHO MOJIE3HOM, TBOPUYECKOM M JAPYrUX BUAAX NEATEIbHOCTH; YCTAaHOBKU Ha
AKTUBHOE yYaCTHE B PEIIEHUU MTPAKTUYECKUX 3a/1a4 COLUAIIbHON

HaIpaBJIICHHOCTH (B paMKaxX CBOEro KJacca, LIKOJbI); HWHTEpeca K MPaKTHYECKOMY
M3YYEHUIO MPOQECCUil pa3IMIHOTO POJIa,

B TOM YHCJIC Ha OCHOBE NMPHUMCHCHHS NMPEIMETHBIX 3HAHWM 1O XUMHUH; YBWKCHHS K
TPydy, JIOASM TpyJda M pe3ysbTaraM TpPYAOBOW JESITCIBHOCTH;  TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOW TpaeKTOpUU oOOpa3oBaHusA, Oymaymien
npodeccun u peanuzanuy COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C yU4ETOM JMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB M MOTpeOHOCTEH 00IIeCTBa,
6) PK0JI0rHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKH IE€JIECO00PA3HOTO OTHOIICHUS K IPUPOE, KAK UCTOYHHUKY
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CYILIIECTBOBAHMS KU3HU Ha 3eMJie; MOHUMAaHUA TJ100aTbHOTO XapaKkTepa dKOJOTHIECKUX
npoOJeM, BIMSHHUS SKOHOMHUYECKHX INPOLECCOB HAa COCTOSTHUE MPUPOIHOM H
COLIMAJIbHOW Cpenbl; OCO3HAHUS HEOOXOAMMOCTH HUCIOJIb30BAaHUS JOCTHIKEHUN
XUMHUH IS PELICHUS

BOIIPOCOB PAIMOHAJILHOIO MPUPOAOINOIB30BaHUS; AKTUBHOTO HENPUSITUS JCUCTBUH,
MPUHOCSIINX BPE OKPY KAIOIIEH TPUPOTHON
cpele, yMEHHs TMPOTHO3UPOBATh HEOJArONMPHUSATHBIC DKOJIOTHYECKHE TOCISICTBHS
NpeANPUHUMAEMBIX JICUCTBUI W MOpPEeNOTBpAIlllaTh UX; HaJu4yusi Pa3BUTOTO
HKOJIOTMYECKOTO MBIIUICHUS, HKOJOTHMYECKON KYJIbTYpbl, ONBITA JESITEIHLHOCTH
AKOJIOTMYECKOM HaMpaBICHHOCTH, YMEHHS PYKOBOJICTBOBAThCS UMU B TTO3HABATEILHOM,
KOMMYHUKATHBHONH W COIMAIBHOM IIPAKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO
MPOTUBOCTOSITh UIC0JIOTUN XeMO(hoOuu;
7) UEHHOCTH HAYYHOI'0 O3HAHMS:
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU M OOIIECTBEHHOW NPAKTUKW, TOHMMAaHUSA CHEIUDUKA XUMHH Kak
HayKH, OCO3HaHUs € poJid B OpMUPOBAHUH

pPallMOHANIBHOTO HAYYHOTO MBIILIEHUS, CO3JJaHUU IIEJIOCTHOTO TNPEJCTaBICHUS 00
OKPYXarIIeM MUpPE KaK O €JUHCTBE INPUPOJBI U YEIIOBEKA, B IIO3HAHUU IPUPOIAHBIX
3aKOHOMEPHOCTEH W pelIeHWH TMPoOJeM COXPAHEHUS MPUPOJHOTO PABHOBECHUS;
yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XUMUHM JJISI COBPEMEHHOW IMBUJIM3AIUU: B €&
T'YMaHUCTUUYECKOW HAMNpPaBICHHOCTH Y BaXHOM pOJM B CO3MaHUM HOBOU 0a3bl
MaTepUaIbHONU KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CHIPbEBOM, JHEPre€TUYECKOM, THIIEBOM U  IKOJIOTUYECKOH
0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, OOECIEUCHUN YCIOBUM YCIICIIHOTO TpyJa U
IKOJIOTHYECKH KOMMOPTHON >KU3HU KaXKIOTO 4jeHa OO0IIeCcTBa; €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH: IIOHHUMAaHUS CYIIHOCTH METOAOB IIO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCHOJIb30BATh MMOJyYaeMbl€ 3HaHUS 17151 aHAIU3a U
OOBACHEHMS SBJICHUM OKPYXKAIOIIET0 MHpPAa W TMPOUCXOJAUIMX B HEM HU3MEHEHUH,
YMEHUS JIeIaTh 000OCHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIITHXCS
JAHHBIX C IIEJbI0 TIOMYYEHUs JTOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CAMOCTOSITEIHHO
MCIOJIb30BaTh XUMUYECKUE 3HAHUSI IS PEIICHUS
npo0JeM B pEAIbHBIX JKU3HCHHBIX CUTYyaIlUsX; HHTEpeca K

MO3HAHMIO U UCCIIEA0BATEINBCKOMN AEATEIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpa30BaHMUIO,
K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO XMUMHUU B COOTBETCTBHUU C >KM3HECHHBIMU
NOTPEOHOCTIMU; UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iIMuHbIX cdepax
npodeccuoHanbHON

JACATCIBbHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS YU4EOHOTO TIpeIMeTa « XUMUS» Ha YPOBHE
cpeaHero o01ero 00pa3oBaHus BKIFOYAIOT:

3HAYNMBbIC TUTSE dhopMupoBaHUs MHUPOBO33PEHUS o0ydJaromuxcst
MEXIUCITUTUTMHAPHBIE  (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHATHS, OTPaKAOIINE
IIEJIOCTHOCT, HAay4YHOW KApTUHBI MHpa U CHEMU(HUKY METOIOB  ITO3HAHWUS,
HCIIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, JHEPTrHus, SBJICHHE,
MpoIiecc, CUCTeMa, Hay4dHbId (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIEAOBaHUE, HAOIIOJICHUE, W3MEpPEHUE, OKCHEPUMEHT U JApYrue);
YHUBEpCAJIbHbIC YUCOHBIC IeUCTBUA (IT03HABATEIbHbIC, KOMMYHUKATHUBHEIE,
peryJIsaTUBHBIE), oOecnieunBaroime GopMupoBanue (QYHKIIMOHATILHONH IPaMOTHOCTH U
COITMAJILHOM KOMIIETEHIIMM 00YYaIoIMXCs; CIIOCOOHOCTh 00YUYarOIIUXCSl UCIIOIb30BaTh
OCBOCHHBIE MEXIUCHUIUIMHAPHBIC, MHUPOBO33PECHUYECKUE 3HAHUA W YHUBEPCAJbHbBIC
y4eOHbBIC IEUCTBUS B MO3HABATEILHOW U COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHble  PEe3yJbTaThbl  OTPAXKAKOT  OBJAJICHUE  YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMU.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jioruueckue aeMcTBU:
CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTYaJU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh; OMNPEACNIATH LENIH JICITEILHOCTH, 3a/1aBas MmapamMeTpbl U KpUTEPUU UX
JIOCTYKCHMS,

COOTHOCHUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABJICHHBIMU LIEISIMU; UCIIOJIb30BaTh MIPU
OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI — BBIICHATh XapaKTEPHBIE
MpPU3HAKK  TIOHSATUM W yCTAHABIMBAaTh WX  B3aUMOCBS3b,  MCIIOJb30BATh
COOTBETCTBYIOIIIME TIOHATHS JUISi OOBSICHEHUS OTHICIbHBIX (DAKTOB H  SIBIICHUM;
BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCH(UKAIIMN BEIIECTB U XUMHUYSCKUX
peaKIuu;

YCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKAY U3YyUYa€MbIMU SIBJICHUSIMU;
CTPOUTH JIOTUUECKUE paCCyXJeHUs (MHAYKTUBHBIC, JCIYKTHUBHBIC, [0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYHS B PACCMATPUBAEMBIX  SBJICHUSX,
dbopMyIMpoBaTh BBIBOJALI W 3aKIIOYCHHS; TPUMEHSATH B TIpOIecCe MO3HAHUA,
VCIOJIB3YEMBIE B XUMHHU CUMBOJIMYECKUE

(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJIETbHBIC MPECTABICHUS — XUMUYECKHUI 3HAK
(cUMBOJ) 37IeMEeHTa, XUMHUYecKas (opMylia, YpaBHEHHE XUMHUYECKON peakiuu — TMpu
pelieHny yuyeOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbBIC
MOJE/IbHBIC MPEACTABICHUSA Ul BBIABICHHUS XapaKTEPHBIX IIPU3HAKOB H3y4aeMbIX
BEILIECTB U XMMUYECKUX PEAKLUN.

Ba3oBble uccienoBare/ibckue 1eMCTBUA:
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BJIAJICTh OCHOBAMH METOAOB HAy4YHOTO IIO3HAHWs BEIIECTB M XHMHYECKHUX
peaxiuii; GopMyIHpOBaTh IENU U 33a4U UCCIIEIOBAaHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIBHO C(POPMYJIMPOBAHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA ITO3HAHUS U
OCHOBBI 11711 ()OPMUPOBAHUS TUIOTE3bl IO MPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX
CYy)KJICHUM; BIAJETh HABBIKAMU CAMOCTOSTENBHOTO IUIAHUPOBAHUS M IPOBEICHUS
YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUs HaOMI0JaTh 3a XOJAOM Ipolecca,
CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpoBaTh OOOOLIECHUS U
BBIBOJIbI OTHOCHUTENBHO JIOCTOBEPHOCTH pE3YyJIbTATOB MCCIEAOBAHUSA, COCTABIIATH
00OCHOBaHHBIM OTYET O MpoJAeTaHHOW paldoTe; MPUOOPETaTh OMBIT YYECHHUYECKOH
UCCIIEI0BATEIBCKON U IPOEKTHOM JCATEIBHOCTH,

IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB PELLICHUS
MIPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JINYHBIX METOIOB MIO3HAHUS.

Pa6ora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UICTOYHUKAX MH(OpMAUU (HAYYHO-TIOMYJISIpHAS
JAUTEpaTypa XUMHUYECKOIO COAEpKaHusA, CIpaBOYHbIE NocoOusi, pecypcsl MHTEpHETA),
aHaAJIM3UPOBaTh UH(OPMALIUIO PA3TUYHBIX BUJOB U (JOPM IMpENCTaBICHUS, KPUTUUECKH
OLICHHMBATh €€ JOCTOBEPHOCTb M HENPOTHUBOPEUYMBOCThH; (HOPMYJIMPOBATh 3allpoChl U
IPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MMOUCKE U 0TOOpE
uHbopMaIuy, HEOOXOAMMOM ISl BBHIOJHEHUS] Y4€OHBIX 3ajjau ONpeAesEHHOrO THUIa;

npUoOpeTaTh OMBIT UCIOJIB30BaHUs HHPOPMALITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTM M Pa3JIMYHBIX [OUCKOBBIX CHUCTEM; CaMOCTOSATENILHO ~ BbIOUpATh
ONTUMAJIbHYIO (OpMY TMpECTaBICHUS HH(DOPMAIIUT
(cxembl, rpaguKu, AMArpaMMbl, TaOJIHLIbI, PUCYHKU U JIPYTUE); UCHOJIb30BaTh HAyYHbIN
A3BIK B KAUECTBE CPEJICTBA IPU pabOTe ¢ XMMHUECKON
uHbopMaIuet: TPUMEHITh MEKIIpeIMeTHbIE ((hU3HUecKue U MaTeMaTU4YEeCKHe) 3HAKU U
CUMBOJIbI,  (opMysbl,  a0OpeBUATyphl,  HOMEHKJIATypy;  HUCHOJb30BaThb WU
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUaJIOTa
W/WIU  JUCKYCCHHU, BBICKA3bIBaTh WJEH, (DOpMyIUpoBaTh CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBITMOJHEHUS TPEJIOKEHHON 3a7a4y; BBICTYyHaTh C Mpe3eHTalUeH
pe3yibTaTOB I[O3HABATENILHOM JIEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WM
COBMECTHO CO CBEPCTHHKAMU TMPU BBINOJHEHHUH XHUMHUYECKOTO JKCIEPUMEHTA,
NPAKTHYECKON pabOThI MO MCCIIETOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3alluu
y4eOHOro mnpoekta W (HOpMYyJIUpOBaTh BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHBIX
UCCJIEIOBAHUM TYTEM COTJIaCOBaHUS TMO3UIMI B XoJe O0OCyX IeHuss U OOMeHa
MHEHUSIMH.
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PeryasiTuBHBIE YyHHBEpPCAJIbHbIE YUYeOHbIE JeHCTBUS CaMOCTOSTEIHHO
IUTAHUPOBATH 17} OCYLIECTBJIATh  CBOKO ITO3HABATEIIBHYIO IEATEIbHOCTD,
ornpenensis e€ e U 3a1a4yi, KOHTPOJIUPOBATh U [0 MEPE HEOOXOAUMOCTH
KOPPEKTHUPOBATH MpearaeMblil anrOpUT™ JCHCTBHUI MPHU BBIMOJIHEHUN YYEOHBIX U
UCCIIEIOBATENLCKUX 3a/1a4, BRIOUpaTh Haubosee 3pPeKTUBHBINA CIOCOO UX PEIIeHHUS C
y4€TOM IOJIy4EHHS] HOBBIX 3HAHUW O BEUIECTBAX U XUMUYECKHUX PEAKLIUAX;
OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH IEATEIHOCTH HAa OCHOBE CaMOaHaIN3a 1

CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMush» OTpaxkaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA, POJIM XUMUM B T[IO3HAHUU SBJICHUW MPUPOABI, B
(bOopMHUPOBAHUU MBIIUICHUS U KYJIbTYPbl TUYHOCTH, €€ HYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOUMOW [UIsl pelIeHHs] MPAKTUYECKUX 337ad M HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JO0POBBI0O W TNPUPOJHOM CpENE; BIANECHUE CHUCTEMOMN
XUMUYECKUX 3HAHUN, KOTOpas BKIKOYAET: OCHOBOIOJIAraolue
NOHATUSL (XUMHUYECKUU DJIEMEHT, aTOM, JJEKTPOHHAas 000Jiouka aToma, MOJIeKyJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas (opmyna
(pa3BépHyTass W COKpali€éHHas), MOJib, MOJISIpHas Macca, MOJISIPHBIA OOBEM,
YIJEPOJHbIA CKENeT, (PYHKIMOHAIbHAS TpYyIla, paauKald, HW30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YIJIEBOAOPOMABI, KHCIOPOA M a30TCOAEpIKaIUe
COCIMHEHMS, MOHOMEpP, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMSI); TEOPUH M 3aKOHBI (TEOpHsl CTPOEHUs OpraHMYecKux BewecTB A.M.
BbyTnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKUN
A3bIK XUMHUHW; MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MOHUMAHUS
NPUYUHHOCTA M CHUCTEMHOCTHM XMMUYECKHX SIBJICHUHM, (PAKTOJIOrMYECKUE CBEACHHS O
CBOMCTBax, COCTaBe, IMOJYyYEHUH U O€30MaCHOM HCIOJb30BAHUM BAKHEUIINX
OPTraHWYECKUX BEHIECTB B OBITY W TPAKTUYECKOW JEATEILHOCTH YEJIOBEKa;
c(hOpMHUPOBAHHOCTh  yMEHUU BBIBJISITh  XapaKTEPHbIC IPU3HAKUA TOHATHM,
yCTaHaBJIMBAaTh HMX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS  MpHU
OMHMCAaHUM COCTaBa, CTPOEHUS U MPEBpPAlICHUN OPraHMYECKUX COEIMHEHH;
c(hOpMUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUYECKYIO CHMBOJIMKY JIJIsSi COCTABICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) HOPMYIT OpPraHUuIECKUX
BEIIECTB W YPaBHEHUH XUMHUYECKUX pEAKIMil, H3rOTaBIMBAaTh MOJEIU MOJIEKYJ
OPraHUYECKUX BEIIECTB JI WIITIOCTPALIMU UX XUMHYECKOTO U
NPOCTPAHCTBEHHOI'O  CTPOEHUS;  C(OPMUPOBAHHOCTH  yYMEHUM  yCTaHABIMBATH
NPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX BELIECTB IO MX COCTAaBY M CTPOCHHIO K
ompenenEéHHOMY  KJIAacCy/TpyIe  COeauHEHWW  (YIrIeBOAOpOMABI, KHCIOPOJ U
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a30TCOJIEpKAILNE COEIUHEHUs, BBICOKOMOJIEKYJIAPHBIE COEIMHEHMs), JaBaTh WM
Ha3BaHus 10 cucreMarnueckod HomeHknatype (IUPAC), a Ttakxke nDpHBOIWTH
TpUBUAJIbHBIE HA3BaHUSl OTACJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, NPOIUJICH,
alleTWICH, HJTWICHIJIUKOJIb, TIUIEpUH, ¢eHon, ¢GopManblerul, aleTalbIeru,
MypaBbUHAsl KUCJIOTA, YKCYCHas KHCIIOTA, OJICMHOBAs KHUCIOTa, CTEAPUHOBAS KHUCIIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmal, IeJUI0i03a, TIUIUH); CcHOpMHUPOBAHHOCTH YMEHUS
OTPENEATh BUbI XUMUYECKON CBS3U B OPraHUYECKUX

COeMHEHMSIX (OJUMHApHBIE U KpaTHbIE); CHOPMUPOBAHHOCTH YMEHHS MPUMEHSTH
NOJIOXKEHUSI TEOpUM CTPOEHHsI OpraHndeckux Bemects A.M. byrtiepoBa i
OOBSICHEHUS] 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MAacChl BEIIECTB; CHOPMUPOBAHHOCTh YMEHHM XapakTEpH30BaTh COCTaB,
cTpoeHue, (GU3NIECKUE U

XUMHUUYECKUE CBOMCTBA TUIIUYHBIX MPEICTABUTENCH Pa3IMUHbBIX KJIACCOB OPraHUYECKHUX
BemecTB  (MeTaH, 3TaH, OTWICH, TMPONWICH,  ameTwWieH, OyraaueH-1,3,
MeTuioyTaguen1,3, OeH30J, METaHOJ, 3TaHOJ, ATWICHIJIHMKOJb, TIUIEPUH, (EHOT,
aleTanbAeTu, MypaBbUHAs W YKCYCHAasl KHUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a,
AMUHOYKCYCHAasl KHCIIOTa), WUIIOCTPUPOBATh TE€HETHYECKYIO CBS3b MEXKIYy HUMU
YPaBHEHHUSIMU  COOTBETCTBYIOIIMX XMUMHUYECKMX pPEaKIMl ¢  HUCHOJIb30BAHUEM
CTPYKTYPHBIX (QopMyJ; CHOPMUPOBAHHOCTh YMEHHMS XapaKTEpPHU30BaTh HMCTOYHUKU
YTJIEBOAOPOIHOIO

ChIpbs (HE(QTh, MPUPOJHBIA ra3, yrojb), CocoObl UX MEpPepadOTKH U MPAKTUYECKOE
NpUMEHEHUE TMPOAYKTOB TEpepadOTKH; CPOPMUPOBAHHOCTh YMEHHUH MPOBOJUTH
BBIYHCIICHUS TI0 XMMHYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA HCXOJIHOTO
BEILECTBA WJIM MPOJYKTa PEAKLMH 10 U3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOIO
U3 UCXOJIHBIX BEIIECTB WJIM MPOAYKTOB Peakiivm); cOOPMUPOBAHHOCTb YMEHHUU BIaACTh
CHUCTEMOI 3HaHMI 00 OCHOBHBIX METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU
Opyl  M3YYCHHH BEHIECTB W XUMHYECKUX sBICHUN (HaOmoleHue, W3MEPEHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHKE), MCIOJIb30BaTh CUCTEMHbICE XMMHUYECKUE 3HAHUA IS
NPUHATHUS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CUTYAIIHMSIX, CBSI3aHHBIX C BEIIECTBAMU
U UX MpUMEHEHHeM; C(OPMHPOBAHHOCTh YMEHUN COOMIOAAaTh MpaBuia MOJIb30BAHUS
XUMHUYECKOHN TTOCYI0 U 1ab0paTOPHBIM 000PYOBAaHUEM, a TAKXKE MPaBHIIa 0OpaIeHUs
C BEIIeCTBAMU B COOTBETCTBHM C HMHCTPYKLMSIMHU IO BBIIOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OMBITOB, C(HOPMUPOBAHHOCTb YMEHHUH IIJIJAHUPOBATH M  BBIMOJIHSTH
XUMUYECKUN IKCIIEPUMEHT (MIPEBpAICHUS] OPTaHMYECKUX BEIIECTB MpPU HArpeBaHUM,
MOJIyYeHHE STUJIEHA U M3YyUYEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEAKLUU OPraHUYEeCKUX
BEILIECTB, JICHaTypauusi OCJKOB MpH HAarpeBaHWM, I[IBETHbIE peaklIWu OEJIKOB) B
COOTBETCTBUU C MPaBUJIAMHU TEXHUKH OE€30MACHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU U
7a00paTopHbIM  O0OpYAOBaHUEM,  MPEJICTaBIATh  PE3yJAbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOUIMX pEaKIUil U
(GbopMyIMpPOBaTh BHIBOJII HA OCHOBE 3TUX PE3YJIbTATOB;
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chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aHAJIM3UPOBATh  XHUMHUYECKYIO
uHbOpMaIMIO, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpelICcTBa MacCOBOM
nHpopmarumu,

WuTepHer u apyrux); copMUpOBaHHOCTh YMEHUN COOMIOAATH MPAaBHIIA IKOJIOTUIECKU
1eJ1eCO00Pa3HOrO MOBENEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LIETSAX COXPAHEHUS
CBOETO 3J0pPOBbsI U OKpYXarollel MNpUPOAHOM Cpelbl, OCO3HAaBaTh OIACHOCTb
BO3/ICICTBHS Ha JKMBBIE OPTaHU3MBI ONPEACTEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAS
cmpicn mokazatens [IJIK, mosicHITh Ha mnpumepax CcHocoObl YMEHBIIEHHUS W
IPEJOTBPALIEHHS X BPEIHOTO BO3ACHCTBUS HA OPraHMU3M YEJIOBEKA; sl 00yUYarOLUXCsl
C OTpaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS: YMEHHUE IPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METOJaxX TIMO3HAHWS BEIIECTB U XWUMHUYECKUX SIBICHUW; ISl CICMBIX H
c1a0OBUIAIIMX O0YUYaAOIIUXCS: YMEHUE UCTIOJIB30BaTh pelbe(HO

TOUEYHYIO cucteMy o0o3HaueHuit JI. bpaiins 1 3anucu XuMudeckux GopMyil.

11 KVIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUSI Kypca «OOIass U HEOpraHU4ecKas XUMHUSH
OTPaXaroT:
c(hOpPMUPOBAHHOCTh MPEACTABICHUM: O XUMHYECKOU COCTAaBJISIFOIIEN
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XMMHUU B MO3HAHUU SBJICHUN MPUPOJILI, B
(bOpMUPOBAHUH  MBIIUICHUS H KYJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOW ISl PELICHUS] TMPAKTUYECKHUX
3a/1a4 U SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOIICHUSI K CBOEMY 37I0POBBIO U MPUPOTHOM
cpele;  BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATraloIIUe IMOHATUSA (XUMHUYECKHH DJIEMEHT, aToM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OPOUTANIM AaTOMOB,  MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM  00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKasi CBS3b
(KoBaJIcHTHAsi, WOHHAs, MeETaJIMYECKas, BOJOPOJIHAsS), KPUCTAUITMYECKasl pemérka,
THIIBI XUMHYCCKHUX peaKIuii, pacTBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIEKTPOJUTHYECKAS JUCCOLIMALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XHUMHYECKOMN peakIuy, XHMHYECKOE PaBHOBECHE); TEOpUH u
3aKOHBI (Teopust 3JIEKTPOJIUTHUECKOM JTHACCOLMALINM, TIEPUOANYCCKUMN
3akoH J[.MI. MenaeneeBa, 3aKOH COXpPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHS U
MIpEBpaIleHUs PHEPTUN MPU XUMHUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUIMA
A3bIK XMMHH, MHUPOBO33PCHUECKUE 3HAHUA, JICKAIIME B OCHOBE ITOHUMAaHUS
IMPUIUHHOCTA M CUCTEMHOCTH XHMHUUYSCKHUX SBJICHUM, (haKTOJIOTHYCCKHE CBEACHUS O
CBOMCTBax, COCTaBe, TOJY4YCHHH U OE30MaCHOM HCIOIh30BAHUM BaKHEUITUX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JEATEIbHOCTH 4YeJIOBEKa;
chOpMUPOBAHHOCTh  YMEHHI BBISIBIIATh ~ XapaKTEPHBIC MPU3HAKU
MOHSITHUM,
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YCTAaHABJIMBAaTh MX B3aWMOCBS3b, WCIOJIB30BATh COOTBETCTBYIOIIUE IOHATHS  IpHU
ONMCAaHWH HEOPTaHWYECKUX BELIECTB U UX IIPEBPAILCHUN;

chOpPMHPOBAHHOCT, ~ YMEHUW  HCIOJB30BaTh  XUMHYECKYIO CUMBOJIUKY

JUIS COCTaBJICHUS dbopmyn BEIIECTB U YPABHEHUN XUMHUYECKUX

peakuuii, cucremaruyeckyto HoMeHkiatypy (IUPAC) u TpuBuanabHble Ha3BaHUS
OT/CJIbHBIX HEOPraHMYeCKUX BelIeCcTB (yrapHbld ras3, YIVICKUCIBIA Ta3, aMMuak,
rameéHas UW3BECThb, HeEramiéHas U3BeCTb, NUTbEBas CoOJAa, IUPUT U JIPYTHE);
c(hOpMUPOBAHHOCTh YMEHUU OMNpPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUSA
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOMN CBA3U
(KkoBajieHTHasi, HOHHas, METaJJInYecKasi, BOJIOPOJIHAS) B

COCUHEHUSIX, TAN KPUCTAUIMYECKON PEIMIETKM KOHKPETHOTO BEIEeCTBa
(aToMHasi, MOJEKyJIspHas, WOHHAs, MeTaJUIM4YecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTraHWYECKUX COCIMHEHUI; CPOPMUPOBAHHOCTh YMEHUN yCTaHABIUBAThH
MPUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB II0 HMX COCTAaBY K OINPEACIEHHOMY
KJIacCy/Tpynne COEIWHEHUI (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/IBI,
OCHOBaHMS, KUCJIOTHI, aMPOTEepHBbIE TUAPOKCHUJIBI, COH); CHOPMUPOBAHHOCTh YMEHUMN
pacKpbIBaTh CMBICI Nepuoandeckoro 3akona /.M. MeHaeneeBa U I€MOHCTPUPOBATH
€ro  CHUCTEMAaTU3UPYIOIIYI0, OOBACHUTEIbHYI0O M IPOTHOCTUYECKYIO (YHKIIHH;
c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoil CHUCTEMBbI XUMHUYECKUX
anemeHToB .M. MenpeneeBa, UCIOIb3Ysl IOHATHS «S-, P-, d-3JIEKTPOHHBIC OpPOUTAIIHY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTU W3MEHEHUS

CBOMCTB XMMHUYECKHX D3JIEMEHTOB W HUX COCJUHEHHMM MO MepuojiaM M Tpymmam
[lepuoguueckort  cUCTEMBI ~ XHUMH4YECKUX  3nemeHtoB .M. Menneneena;
c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMUCHIBATH) OOIIKME XUMHYECKUE
CBOWMCTBA HEOPTaHMYECKUX BEIIECTB  PaA3JIMUHBIX KJIACCOB,  IMOJTBEPXKIATh

CYIIECTBOBAHUE TE€HETUUYECKOMN CBSI3U MEXKTY HEOPraHU4YEeCKUMU
BEIIECTBAMU C NMOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIMX XMMHYECKUX PEAKIINM;
c(hOpMUPOBAHHOCTh  yMEHUS KJIACCU(UITUPOBATH XAMUYECKHUE
peaKuuun

M0 Pa3IUYHBIM TMPU3HAKaM (YUCIYy M COCTaBYy PEArupyrolIuX BEIIECTB, TEIJIOBOMY
abdexTy peaxiuy, HU3MEHEHUIO CTENEHEH OKHUCICHUS DJJIEMEHTOB, OOpaTHMOCTU
peaKIuy, YJ4aCTHIO KaTaau3aTopa); chopMUPOBAaHHOCTh YMEHHH COCTABIIATh YPAaBHCHHUS
peakuuii pa3IMYHbIX TUIIOB,
TIOJIHBIC W COKpAIIEHHBIC YpaBHEHHUS PEakIUi MOHHOTO OOMEHA, YUUTBIBAas YCIIOBHS,
TIPY KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA;
chOpPMHPOBAHHOCTh  YMEHUU MPOBOJIUTh PEAKIUH, TOATBEPKIAIOIINC
KaueCTBEHHBIN COCTAB PA3IMYHBIX HEOPTAHUUYECKHUX BEIIECTB, PACTIO3HABATH OTIBITHBIM
MyTEM UOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEIIECTB;
c(OPMHPOBAHHOCTh  yMEHHI PacKpbIBaTh CYIITHOCTh OKHCIUTEIHHO-
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BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOrO OajaHca 3THX
peaKkuuu;
c(OpPMUPOBAHHOCTb YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON

peakuuu OT pa3InyHbIX (PAKTOPOB; XapaKTep CMELICHUS XMMHUYECKOTO PaBHOBECHUS B
3aBHCHUMOCTH OT BHelIHero Bo3naencTBus (nmpunimn Jle Illarense); chopmupoBaHHOCTH
YMEHHM XapaKTEPU30BATh XUMUYECKHUE MPOLIECCHI, JIEKAIIUE

B OCHOBE MPOMBIIUIEHHOTO IIOJYyYEHUS CEPHOM KHCIOTHI, aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTH MPEJICTABICHUN 00 OOIUX HAYYHBIX MPHUHIIUAINAX U IKOJOTUIECKUX
npobsieMax XMMHYECKOTO IIPOM3BOJACTBA; C(HOPMHUPOBAHHOCTH YMEHHMHM HPOBOJIUTH
BBIYMCIICHHASI C HMCIOJIb30BAaHUEM IIOHATHS «MaccoBas JIOJs BELIECTBA B PACTBOPER,
OOBEMHBIX OTHOUIEHUH Tra30B NpPHU XUMHUYECKMX PEAKIUAX, MACChl BEIIECTBA WIIU
00béMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3
YUYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIJIOBOIO 3(dekTa peakiuy Ha OCHOBE 3aKOHOB
COXpAaHEHMS  MAcChl  BEHIECTB, MNPEBPAIICHUS W  COXPAHEHUsS  DHEPIUH;
c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAAThH MpaBWiia MOJb30BAHUSI XUMHUYECKON MOCYI0M
U J1a00opaTOpHBIM OOOPYJOBaHHEM, a TakKe IpaBHiia OOpallleHHs C BELIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSMH IO BHIIOJHEHHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB;
c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH M BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT
(pa3noxkeHue MepoKcua BoJIOpoJa B MPUCYTCTBUU KaTaau3aTtopa, ONpe/ieIeHUE Cpebl
pPacTBOPOB BELIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO HMHIMKATOPA, BIMSHUE PA3ITUYHBIX
(GakTOpoB Ha CKOPOCTh XHMMHUYECKOM peaklMH, peakud HOHHOro oOMeHa,
KAueCTBEHHbIE peakUuu Ha cyib(paT-, KapOOHAT- W XJIOPHUA-aHUOHBI, HAa KaTHUOH
aMMOHHSI, pEIICHHE OJKCIIEPUMEHTAJIBHBIX 3a7ad 1o TemMaMm «Mertaume» W
«Hemetasmib») B COOTBETCTBHM € MpaBUJIaMU TEXHUKU 0€30MaCHOCTU NpU oOpallleHuu
C BeulecTBaMM M JIaDOpaTOpHBIM 00OPYIOBAaHMEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO AKCIIEPUMEHTA B (DOpME 3amHucH ypaBHEHUN COOTBETCTBYIOLIUX pPEAKIUI
U

(bopMyIMpOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyIbTaTOB; C(HOPMUPOBAHHOCTH YMEHUMN
KPUTHYECKU aHAIIN3UPOBATHh XUMUYECKYIO
uHpopMaIMIOo,  MOJy4aeMyld M3 pa3HbIX HCTOYHHMKOB (CpeICcTBa  MacCOBOM

KOMMYHUKaluu, WuTepHeT u Apyrux); cPOpMHUpPOBAHHOCTb YMEHHH COOJI01aTh
npaBuia HKOJOTMYECKH 1Ieeco00pa3HOro TMOBEAEHUs B OBITY U TPyAOBOH
NEATEIBHOCTH B LEIAX COXPAHEHMS CBOETrO 30POBbA U OKPYKAIOLIEH IPUPOIHOU
cpeabl, OCO3HABAaTh OIACHOCTb BO3JCHCTBHMS HA JKUBBIE OPraHU3MbI ONPENEIIEHHBIX
BEIECTB, MOHMMAas cMbica nokaszarens I[IJIK, moscHATL Ha mpumepax CrocoObl
YMEHBIIECHUA U IPEAOTBPAIICHUSA UX BPEJHOIO BO3JIEHUCTBUSA Ha OpraHU3M YEIIOBEKa;
JUI 00YYarOIIMXCSl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUH;
JUIS CENbIX U CIa00BUASIINX 00YYaOIINXCs: YMEHHUE UCII0JIb30BATh Pebe(hHO

TOUEUHYIO cuctemMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMmudeckux GopMyiI.
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TEMATHYECKOE

INJIAHUPOBAHUE
10 KIIACC
HaumenoBaunue
No KomnuuectBO OCHOBHBIE BUJBI JIEATEIILHOCTH
pa3ziesioB U TeEM [IporpammHoOe conepkanue
n/n 9JacoB 00yJaronuxcst

y4eOHOTro MpeameTa

Pasznea 1. TeopeTnueckne oc

HOBbI OpraHu

YyeCcKOd XMMHUH

1.1

[Ipenmet
OpPTaHUYECKOMN
xuMud. Teopus
CTPOCHUS
OPraHUYECKUX
coequHeHnii A.M.
bytneposa

3

[IpenMeTr opraHu4ecKor XuMHH: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

B IMOJIYYEHUH HOBBIX BEILIECTB U
MaTeprasioB. Teopus CTpOeHUs
OpraHuyYecKux coennHeHun A.M.
bytiepoBa, €€ OCHOBHBIE ITOJIOKEHMUS.
CtpykTypHbIe (HOPMYITbI OPTaHUYECKUX
BEIIECTB. ['oMoorus, nsomepus.
XUMHYECKAS CBSI3b B OPTraHUUYECKUX
COEIMHEHUAX: KPaTHbIE CBA3H, G- U T~
CBSI3H.

[IpeacraBnenne 0  KJIacCHU(pUKALMU
OpraHnyYecKux BemecTB. HoMeHknaTypa
OpPraHuYeCKHUX COCJIMHECHUH
(cucteMatnueckas) W TpUBUAJbHbBIC
Ha3BaHUSI BAXHEUIIMX NPEICTAaBUTEIICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNepUMeHTAIbHbIE MeTOAbI

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MON0KEHHS TEOPUH
CTPOCHUSI OPTaHUYECKUX BELIECTB

A. M. bytnepoBa aJis 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUTSL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaII€HHOM) (GOpMyIT OPTaHHIECKUX
BEILECTB.

OrnpenensiTh BUAbl XUMUUYECKOUN CBA3U
(oMHapHBIE, KPATHBIE) B OPrAHUYECKUX
COEIMHEHHUSIX.

PackpsIBaTh posib OPraHNnyECKON XUMHUHU
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U3y4YeHHUS
NpeBpalieHu:

BCIIECTB

H

HX

B [IPUPO/IE, XapaKTepU30BaTh €€
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O JlemoHcTpanuu:

O 03HaKOMJICHHE ¢ 0Opa3IaMu
OpraHUYeCKHUX BEIIECTB U MaTepHaiaMu
Ha UX OCHOBE;

g OTIBITHI TIO TIPEBPAIIIEHUIO
OpPraHUYECKUX BEIECTB MPU HArPEBaHUHU
(rutaBieHue, 0OyTJIMBaHUE U TOPEHUE).

0 JlaGopatopHblie onbIThI:
MOJICIMPOBAHUE  MOJIEKYJI
OpPTraHUYECKUX BEIICCTB

3HAQYEHUE B IKW3HU YEIOBEKa,
WTIOCTPUPOBATh CBSI3b C
JIPYTUMH HAyKaMH.

HaGnronaTte u onuceiBath
JIEMOHCTPALIMOHHBIE OMBITHI; TPOBOJIUTH
Y OIHCHIBATH JTAOOPATOPHBIE OIBITHI U
MpaKTUYECKUe paboThI

Uroro no pazneny

Paznen 2. YrieBoaopoabl

2.1

[IpenenbHble
YTJIEBOLOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE MTPECTABUTEIIHN AJTKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
(dbuznyecKkre 1 XMMUYECKUE CBONCTBA
(peakiuu 3aMelieHus: U TOPEHus),
HaXOXJCHUE B IIPUPO/JIC, IOJTYUEHUE U

IIPUMEHECHUE

PackpbIBaTh CMBICT U3y4aeMbIX
HNOHATUH (BBISBIIATH UX
XapaKTEpHbIEC TPU3HAKH ),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCITI0JIB30BaTh COOTBETCTBYIOIINE
MNOHATHUS TPU ONUCAHUU COCTABA,
CTPOEHHUS U MPEBPALICHUN
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2.2

Henpenenvhbie
YIJIEBOJOPO/IbL:
aJIKCHBI, aJIKaJUCHDI,

AJIKWMHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKUM psijl. DTUIICH —

HpOCTGﬁHIHﬁ MpCaACTAaBUTCIIb AJIKCHOB!

COCTaB, XUMUYECKOE CTPOCHHUE,
duznyecKkrue 1 XuMUIECKIe CBOMCTBA
(peakiuu ruIpupoOBaAHHS,
rajJlor€eHUpPOBaHUs, THPATALIUY,

OPraHUYECKUX COCTMHEHUMN.
Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JUISL COCTABJICHHS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
coKpaiéHHon) (opMy OpraHUYECKUX
BEILIECTB.

YcraHaBiIuBaTh MIPUHAJIEKHOCTD
BEILIECTB K ONPEAECIEHHOMY KJIacCy

OKHCIICHHS ¥ TIOJITUMEPH3ALINH )
HaXO0XJICHUE B MIPUPOJIE, TTOTYyUCHUE U
MIPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTWwiIOyTagueH- 1,3, xuMmuueckoe
CTPOEHHUE, pEeaKIUs MOJUMEPU3AIIIH,
IpUMEHEHHE (JIJ1s1 CHHTE3a
MPUPOJTHOTO U CHHTETUYECKOTO
Kay4dyKa U pe3UHBI).

AJIKMHEI: COCTaB ¥ 0COOCHHOCTH
CTPOEHHUS, TOMOJIOTUYECKUM PSII.
ALIETWIIEH — POCTEHIINI
MpeJICTaBUTEIh ATKMHOB: COCTaB,
XUMHYECKOE CTpOCHHE, (PU3HUECKue 1
XUMHUYECKHE CBOMCTBA (pEeaKIUu
TUJIPUPOBAHUS, TAJIOTEHUPOBAHUS,
TUpaTaliuy TOPEeHUs ), HAX0XKICHUE B

YIJACBOJMOPOAOB MO  COCTaBy U
CTPOCHHMIO, Ha3bIBATh UX

0 CHCTEMAaTHYEeCKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPHBHAIBHBIC HA3BAHUS
OTJICTLHBIX TIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensaTh BUABI XUMAYECKON CBSA3U
B MOJICKYJIaX yTJI€BOJIOPOJIOB;
XapaKTEpHU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YTIIEBOJOPOJOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepru3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIecKue u
XUMHYECKHUE CBONCTBA, BAXKHCHUIIINE
CIIOCOOBI IMTOTYYCHUS TUITHIHBIX

MPEACTABUTENECH PA3IMYHBIX KJIACCOB
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mpupoac, rmoJaIydCcHucC U IpuMCHCHHUC

2.3

ApoMartuueckue
yTIEBOAOPOIbI

ApeHbI: O€H30J1 ¥ TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYI,
bu3MYeCKre 1 XUMUYECKHE CBOWCTBA
(peakIuu raJoreHupOBaHUS 1
HUTPOBAHMS ), TOTYICHUE H
npuMeHeHHue. Biusaue 6eH301a Ha
OpraHu3M 4ejloBeKa. | eHeTnueckas
CBSI3b YTJICBOJIOPOJIOB

YTIIE€BOJ0POIOB (MeTaHa, ITaHa,
ATUJICHA, alleTuiIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BbIABISTH TEHETUYECKYIO CBSI3b MEKITY
YTIIEBOJOPOAAMH | TIOATBEPKIATH €€
HaJM4KMe YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYICCKUX
PEAKIHI C UCTIOJIB30BAHUEM

CTPYKTYPHBIX (hOpPMYI.
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2.4

IIpuponnsie
UCTOYHUKHU
YIJIIEBOJOPOAOB U UX
nepepadoTka

[Tpuponnsiii ras. [lomyTHbie HePTAHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTKu HEeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM,
KaTanuTudeckuii). [IpoayKTh
nepepadoTKku HeTH, UX IPUMEHEHHUE B
MPOMBIILJICHHOCTU U B OBITY.
KameHHbIN yTOoJb U IPOAYKTHI €70
nepepadoTKu.

JKCIepUMeHTAIbHbIE

MeTOAbl H3Y4YeHHS BelleCTB

U MX NPeBPaLleHU:

O JlemoHcTpanuu:
g koJutekiuu «HedTb» u «Yrosby;

g BUJIeopparMeHT «BynkaHuzamus

PE3UHBDY.

O JlabopaTopHBIE OMBITHI:
g Ka4eCTBEHHOE
yriepojia u

OpPraHUYECKUX BEIIECTBAX;

OTIpE/ICIICHHE
BOJIOpOJa B

d O3HAaKOMJIEHHE C oOpasiamu

MJ1acTMacc, KaydyykoB U pe3unbl; [

MOJICTUPOBAHHUE MOJICKYI
YTJIEBOJ0OPOIOB "
raJIOTCHOITPON3BOIHBIX. O

XapakTepu3oBaTh HCTOYHUKHU
YTIEBOJIOPOAHOTO CBHIPhs (HEPTD,
IPUPOJIHBIN ra3, yrojs), CIoCOObI UX
nepepaboTKU U MPaKTUYECKOE
IPUMEHEHUE TI0JyYaeMbIX IPOJYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — ITPOBEICHUE,
HaAOJIOICHUE U ONTMCAHUE XUMHYECKOTO
JKCIepuMeHTa (1a00paToOpHbIE ONBITH U
OpaKTHYECKUEe padoThl).

CrnenoBaTh npaBuiam 0e30macHON
paboThI B 1a0opaTopuu npu
UCIOJIb30BAaHUU XUMHUYECKOU MOCYIbl U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHsI C BEUIECTBAMU B
COOTBETCTBUM C HHCTPYKLUSAMHU
BBITNIOJIHEHUSI TaOOPATOPHBIX ONBITOB U
IPAKTUYECKUX pa0OT MO MOIYUEHHUIO U
U3YYEHHUIO OPraHUYECKHUX BELIECTB.
[IpencraBiaTs pe3yabTaThl
JKCIIEpUMEHTa B (opMe 3aIrucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaKkiMii 1 feraTh BBIBOJIBI HA X
ocHOBe. [IpoBOAWTH BBIYMCIICHUS IS
onpeeraeHus: MOJIEKYJISIpHOU POopMyJIbI
OpraHUYeCcKOTo BEIECTBA, MO
YPaBHEHUIO XUMUYECKOMN peaKLUu.
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[TpakTrueckue pabOTHI:

Ne 1. IlonmyyeHue sTui€Ha U H3yYEHHE
€ro CBOKCTB.
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O PacuétHble 3agauu:

d OTIpEJIICHUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKUX DJIEMEHTOB;

O PACYETHI 110 YPABHEHUIO
XAMHUYECKON peakiuu

CamocTosATENBHO MJIAHUPOBATH U
OCYIIECTBIISITh CBOIO MIO3HABATEIBHYIO
JeSITEIbHOCTD; MPUHUMATh aKTHBHOE
y4acTHE B IPYIIIOBON y4eOHON
JESTENIbHOCTH

Wroro no pazneny 13

Paznen 3. Kucaopoacoaep:xamue opranndeckKue coeuHeHMs!
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3.1

CroupTtel. @eHon

IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJI U 3TAHOJI, XUMHUYECKOE
CTpO€HHE, (PU3NUECKNE U XUMUYECKHUE
CBOMCTBA (PEaKIMK C AKTUBHBIMU
MeTaJUIaMH, FaJIOr€HOBOIOPOJaMH,
ropeHue), npuMeHenue. Bonoponnas
cBsA3b. DU3MOIOrNYEcKOe IEHCTBHE
METaHOJIA U 3TAHOJIa HA OPraHUu3M
YEJI0BEKA.

MHOroaToMHbIE€ CIIUPTHI:
STWJICHIJIMKOJIb U TIIULEPHH,
XUMHUYECKOE CTPOEHUE, PU3HUECKHUE U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBHE
CO IIEJIOYHBIMU METAJIJIAMH,
KAueCTBEHHAs peaKIUs Ha
MHOTOaTOMHBIE CITUPTBHI).
PU3HOJIOTUYECKOE AEUCTBUE HA
opraHusM yenoseka. [Ipumenenue
IIALEPUHA U STUJICHIJIMKOJIA.

PackpeiBaTh cMBICIT H3y4aeMbIX
MOHATUH (BBIABIISITH UX

XapaKTEpHbIC TPU3HAKH ),
YCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
NOHATHUS TPU ONUCAHUU COCTABA,
CTPOCHUS U IIPEBPALLEHUAN
OPTaHUYECKUX COCTUHECHUU.
Hcnonp30BaTh XUMHUYECKYIO CHUMBOJIMKY
JUIS1 COCTABIICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaImiéHHON) hopMysT OPraHUYECKUX
BEILIECTB.

VYcraHaBnMBaTh NPUHAIEKHOCTh
BEILECTB K OIIPENIEIIEHHOMY KJIacCy

10 COCTaBY M CTPOEHUIO, HAa3bIBATh UX
10 CHCTEMAaTHYECKOW HOMEHKIIATypE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS

®enoi. CTpoeHUE MOJIEKYIIbL,
duznyecKrue 1 XUMUIECKHE
cBolicTBa (heHoJa. TOKCHYHOCTD
¢denouna, ero GU3NOIOTHUECKOE
JICICTBIE HA OPTaHMU3M YEIOBEKa.
[Ipumenenue dhenona

OTAEJBHBIX ITPEACTABUTEIICH
KHUCJIOPOJICOICPKALIMNX COCTUHEHUM.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIIINE
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3.2

AJNBIETUIBI.
KapOoHOBBIE KHCIOTHI.
Crnoxubie 3¢upbl

Anbneruasl: GpopMaIbaeTua U
aleTalbJeru]], XAMUIECKOe CTPOCHHE,
¢uznyecKkue 1 XUMUIECKHE CBOMCTBA
(peakuuu OKHCIICHUSI M1 BOCCTAaHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TOTyUYCHUE U
MIPUMEHEHHUE.

OaHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIIOTHL: YKCYyCHAsI
KHCJIOTa, XUMUYECKOE CTPOEHHUE,
(puznyeckue 1 XUMUYECKHE CBOMCTBA
(oOmIue cBoWCcTBa KUCIIOT, PEaKIus
sTepudUKaIn), TOTYyYECHUE U
npuMmeHenue. CTeaprHoBasi U OJIEMHOBas
KHCJIOTHI KaK MPeCTaBUTENN BBICIIIUX
KapOOHOBBIX KUCIOT. MbLIa KaK COJIU
BBICIIINX KapOOHOBBIX KUCJIOT, HX
MOIOIIIEE JICCTBUE.

CnoxxHble 3(Upbl KaK TPOU3BOAHbBIE
KapOOHOBBIX KUCIIOT. ['uaponm3
CIOXKHBIX 3(upoB. JKupbl Kak

CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTENECH PA3IMYHBIX KJIACCOB
KUCJIOPOJICOICPKAIIMNX COCTUHECHUIN
(MeTaHoOJIa, 3TaHOJA, IITULIEPHHA,
denoma, hopmanpaeruma,
aneTanbAeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasna,
L[EJUTI0JI03b1 ); BBISIBJISITH TEHETUYECKYIO
CBSI3b MEXJ1y HUMH U MOJITBEPKIATH €€
HaJIM4KUe YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
peaKkuil ¢ UCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYJI.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE IS
KU3HEAEATETbHOCTH OPTaHU3MOB.
Oco3HaBaTh OIMAaCHOCTH BO3ACHUCTBHUS
Ha YKMBbIE OPTAaHU3MBbI OIIPEAECICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHATh Ha
pUMeEpax CocoObl YMEHbIIEHUS

MIPOU3BO/IHBIE TJIMIIEPUHA U BBICIITNX
KapOOHOBBIX KUCIIOT. [ MIpoin3 )KUPOB

H IpEaAOTBpalllCHUA UX BPEIHOTO
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3.3

YrneBoasl

VYTrieBoibl: cOCTaB, KiacCU(pUKALIMS
yTJIEBOJIOB (MOHO-, IU- U
nonucaxapuasl). ['moko3a —
MIPOCTENIINNA MOHOCAXapuA;
OCOOEHHOCTH CTPOEHHS MOJIEKYJIbL,
duznyecKkue 1 XUMUIECKHE CBOMCTBA
TJTIOKO3BI (B3aMMOJEHCTBUE C
ruapokcusiom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepebpa(l), BocctaHoBIICHME,

OpO’KEHHUE TIIIOKO3bl), HAXOXKICHHE B
OpUpOJIE, MPUMEHEHHE TIIIOKO3BI,
Ouosoruyeckas pojp B
KHU3HEAESITeIIbHOCTH OpraH13Ma
yenoBeka. Dorocuntes. Opykrosa Kak
U30MEp TIIFOKO3BI.

Caxapo3a — IIPEACTABUTEID
JUCaxapuyoB, THAPOJIM3  Caxapo3sbl,
HaxX0JIeHUEe B MPUPOJEC U MPUMEHEHHUE.
Kpaxman u uesmnonos3a Kak npUpOIHbIC
MOJIMMEPBI:  CTPOCHHE Kpaxmalia |
LEJUII0JIO3bl, PU3NUECKUE U XUMUYECKUE

CBOICTBa Kpaxmaia (rugponus,
KAUEeCTBEHHAsl peakius C  HOJOM).
JKCIepUMEHTAJIbHbIE MeTO/IbI
U3Y4YeHUA BelIEeCTB U UX
npeBpalleHui:

BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA.
Hcronb30BaTh €CTECTBEHHO-HAYUHBIC
METObI TIO3HAHUS — IIPOBEICHHE,
HaOJIIO/ICHHE U OTMCAHNE XUMUIECKOTO
IKCTIEPUMEHTA (J1Ta00paTOpHBIE OMBITHI H
MpaKTHIecKue paboThl).

CnenoBath npaBuiiamM 0e3011acHON
paboThI B 1a0OPATOPUHU TPU
MCIIOJIb30BAaHUU XUMHYECKOU MOCYIbl U
00Oopy10BaHus, a TAKXKE MIPaBUIIaM
oOpallleHusI C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKLUSAMHU
BBINIOJIHEHHS JTAOOPATOPHBIX OIBITOB U
MPaKTUYECKUX PadOT MO MOTYUYEHUIO U
U3YYEHUIO OPTaHUYECKHUX BELIECTB.
IIpencraBiATs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOIBI HA UX
ocHoBe. [IpoBOANTH BHIYMCIICHUS IS
ONpeeIeHHs] MOJIEKYIISIPHOU (POpMYJIbI
OpraHUYeCKOro BELIECTBA, IO
YPaBHEHUIO XUMUYECKON PEAKIIUH.
CamMOoCTOATENBHO MIAHUPOBATH U
OCYULIECTBJISITH CBOIO [T03HABATEIIBHYIO
JeSITeIbHOCTD; MPUHUMATh aKTUBHOE
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0 JlabopaTopHBbIE OMBITHI:
g TOpPCHHE CITUPTOB;

g B3aMOJCUCTBUE TJUIEPUHA C
ruapokcugom meau(Il);

g KaueCTBEHHbIE peakuuu
anbACTUI0B (OKHUCJICHUE aMMHAYHBIM
pacTBOpoM  OKcuga — cepebpa U
TUAPOKCUIIOM

menu(Il));

g B3aUMOJEHUCTBUE KpaxMaia ¢

noaom. O [Mpaktuyeckue paboTHI:
Ne 2. CpoiicTBa pacTBOpa YKCyCHOM

KHCJIOTHI.

O PacuérHble 3agauu:

O ONPENEICHUE MOJIEKYJIIPHOU
(bopMyJIbl OPraHUYECKOTO BEIEeCTBa
10 MACCOBBIM JIOJISIM aTOMOB
XAMHUYECKUX DJIEMEHTOB U 10 Macce
(0o0BeMy) IPOIYKTOB CrOpaHuUs;

O pacy€Thl 110 YPaBHEHUIO
XUMHUYECKOU peakiuu

y4acTHE B IPYIIOBON yueOHON
NEeATEIbHOCTH

Wroro no pazneny

13

Pa3nen 4. A3oTcoaep:kaiiue opraHndecKue coenHeHHs
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4.1

AMWHEL.
AMUHOKHUCIIOTHI.
benku

AMUHBI: METWJIAMUH — NPOCTEUIITNI
MPEJICTABUTENIL AaMUHOB: COCTAaB,
XUMHUYECKOE CTpOeHHE, PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA (peakinu

PackpeiBaTh cMBICIT H3y4aeMbIX
NOHATHH (BBIABIISITh HX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS3b, UCIIOIb30BATh
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C KUCJIOTaMU U TOPEHHUS), HAXOXKICHHUE B
PUPOJE. AMUHOKHUCIIOTHI KaK
am(poTepHbIE OpraHUYECKHe
coequHeHus. Pu3nuecKkrue U XUMUUECKHE
CBOMCTBA aMHHOKHCIOT (Ha IpuMeEpe
TJIMIMHA).

buonornyeckoe 3HayeHUE aMUHOKHUCIIOT.
CuHTE3 NenTUI0B.

benku kak npupoHbIe TOJUMEPHI.
[lepBuuHasi, BTOpu4Has U TpETUYHAS
CTpYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,

ACHaTypanuia, KaUCCTBCHHBIC PCAKIINN Ha

OEJIKH.
IKCIePUMEHTATbHbIE METOABI

HU3Yy4YEeHUs BELIeCTB M UX
NpeBpalIeHUH:

O JlemoHcTpanuu:

0 nenarypanusi O€JIKOB NpU HarpeBaHUU;

0 nBeTHBIE peakiuu OEIKOB

COOTBETCTBYIOIIUE MOHATUS TPHU
ONMCAaHUU COCTABA, CTPOCHUS U
MpeBpaIleHU OPraHuYECKUX
COCIMHEHUMN.

Hcnonb30BaTh XUMHUECKYIO CUMBOJIUKY
JUJISl COCTaBIICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€éHHon) (opMys OPraHMYECKUX
BCIICCTB.
Onpenensath MPUHAICKHOCTD
BEIIECTB K OMPEACICHHOMY KJaccy 1o
COCTaBY U CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
IIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTAEIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GPU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
MpEeACTAaBUTENIEH a30TCOAePIKAIINUX
COoeMHEHUM (MEeTHIaMUHA, TJIMINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;

MOSICHATH Ha MIPUMEpPaxX 3HAUCHUE
OCJIKOB sl OpraHru3Ma 4eJloBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl T03HAHUS — HA0JII01aTh U
OIHCHIBATh IEMOHCTPAIUOHHBIHI
AKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBJISTH CBOIO ITO3HABATEIILHYIO
JNEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTHe B IPYyNIoOBON yueOHOM
NEATENbHOCTH

Hroro no pazneny

3

Paspgeut. S. BeicOKOMOJIEKYJJIAPHBIE COeIMHEHUS

5.1

[I;mactmaccsl.
Kayuyku. Boiokna

2

OCHOBHBIE TOHATUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCITMHEHUMN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIECHb ITOJIUMEPU3ALUHU, CPEIHSIA
MoseKyisipHas macca. OCHOBHBIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUHN — MOJMMEPU3ALUS U
nosmkoHaeHcanus. [limactmaccsl
(MOJMATUIICH, TTOJIUITPOTUIICH,
NOJINBUHWIXJIOPU, IIOTUCTUPON).
HarypanbHbiil 1 cHHTETHYECKHE

Kay4yKH
(OyTaMeHOBBIN, XJIOPOMPEHOBBIN U

U30IPEHOBBIN). BonokHa: HaTypanbHbIe

(XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE

BrangeTs n3ydaeMbIMH XUMHYECKIMHU
MOHATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TMTOHSATUH U PUMEHSTh 3TH
TIOHATHS TP ONMCAHUU COCTaBa U
CTPOEHHS BBICOKOMOJICKYJISIPHBIX
OpTaHUYECKUX BEIICCTB,

JUIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB M

SIBJICHU.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISL COCTaBIIEHUS CTPYKTYPHBIX (hopmMys
BEIIECCTB U YPABHEHUH PEaKLUN
MTOJIMMEPU3ALUU U TTOJIMKOHACHCALNH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJsee pacIpoCTpaHEHHBIX BUIOB
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(arreTaTHOE BOJIOKHO,

mracTMaccC, BOJIOKOH, IIPMMCHCHUC

BHCKO3a), CHHTETUUYECKHE (KarpoH U
JIaBCaH).

JKCNEePUMEHTATbHbIC METOAbI
U3YYECHUs BELIeCTB M UX
NpeBpalIeHu:

O JlemoHcTpamuu:

0  o3HakomieHue ¢  oOpasnamu
MPUPOJIHBIX u HCKYCCTBEHHBIX
BOJIOKOH, TJIACTMAcC, Kay4yyKOB

B PA3JIMYHBIX OTPACIISX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/Ibl TO3HAHUS — HAOJII01aTh U
OTUCBIBAThH JIEMOHCTPAIIMOHHBIN
HKCHEPUMEHT

Uroro no pazneny
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KIJACC

No

m\i

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomuuecTBo
4acoB

[IporpammHoOe coneprkanue

OcHOBHBIE BUIBI ACSATEIBHOCTU
00yyJaroImuxcs

Paznen 1. Teoperuueckue oc

HOBbI XUMHUH

11

CtpoeHue aToMOB.
[Teprnonnueckuit
3aKOH U
[lepnonnueckas
cucTeMa
XUMHUYCCKHUX
sanemeHntoB J[.U.
Mengeneena

3

XUMUYECKHI JIEMEHT. ATOM.

CocraB aroma, U30TOIIbI.
DnekTpoHHasi 000JI0YKa.
DHEpreTudecKre ypoBHH,

MOJypOBHU. ATOMHBIE OpOUTaIH, S-,
p-, d-, f-amemenThr. OcoOeHHOCTH
pacmpeiesieHus 3JIEKTPOHOB 10
OpOUTAJIIM B aTOMax MajbiX U
OOJIBIINX TTEPUOIOB. DICKTPOHHASL
KOH(UTypaIusi aTOMOB.
[Tepunoanyeckuii 3aKOH U
[Iepnonnueckas cucTeMa
XUMHYECKHX  aneMmeHtoB  J[. .
MenpeneeBa. CBsA3b MEPHOAUYECKOTO
3aKOHA U

[Teprnoanueckol CHCTEMbBI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpHUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHS CBOMCTB XMMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX
U CJIOHBIX BEILLECTB IO IPYIIaM U

PackpbIBaTh CMBICH N3y4aeMbIX
MOHATUH (BBISABIISITH UX XapaKTEPHbIE
MIPU3HAKH), YCTAHABIIUBATh UX
B3aUMOCBSI3b.

PackpsIBaTh CMBIC IEPUOAUYECKOTO
3akoHa J[. 1. MenneneeBa u
JEMOHCTPUPOBATH €TI0
CHCTEMATU3UPYIOULYIO,
O0OBSICHUTEIbHYIO U IPOTHOCTUYECKYIO
GbyHKIIUU.

XapakTepu30oBaTh JJIEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKUX
3J€MEHTOB 1—4 nmepuoos,
UCIOJIB3YS MOHATHUSA S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIH,
sHepreTudyeckue ypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX DJIIEMEHTOB U
UX COCIMHEHUN IO MepuoaaM 1
rpymnmnaM [lepuonnyeckon cucteMsl
. 1. Menneneera
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rnepuoaam. 3HaueHUE NEPpUOoANICCKOIro
3aKOHAa U CUCTCMBI XUMHYCCKHUX
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anemenToB /.M. MeHnzaeneeBa
B Pa3BUTHUU HAYKH.

JKcNepUMEHTATbHbIE
U3ydeHH s

METOAbI
BEIIECTB 4 HX

npeBpamenuii: 0 /lemoHncrpanuu:

Buaer Tabmun «Ilepuoaudeckast cucrema

XUMHUYCCKHUX 3JICMCHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHuoroo0pa3sue
BEIIECTB

Crpoenue BeniecTBa. XUMUYECKas CBA3b.
Buapl (koBajieHTHas: HETIOJSIpHAS U
MOJISIpHAs, MOHHAs, METAJTINYECKas) U
MEXaHU3Mbl 00pa30BaHUS XUMUYECKON
CBsi3M (OOMEHHBIN H
JIOHOPHOAKIENTOPHBIN). Bonopoanas
CBSI3b.

BaneHntHOCTSB.
DJIEKTPOOTPULIATEILHOCTh. CTENEHb
okuciienusi. KaTuOHbBI U aHUOHBI.
BemectBa MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHUSI.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBRA.
THUIBI KPUCTALTUYECKUX PEIIETOK U
CBOWCTBA BEILECTB.

[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnasie pactBopbl. KomnuecTBeHHBIC
XapaKTepUCTUKU PACTBOPOB (MaccoBast

PackppiBaTh cMbICIT H3ydaeMbIX
MOHSATUM (BBIJICTSATH UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHSATh 3TU MOHATHS
IIPU OMMCAHUU COCTAaBa U CTPOCHUS
BEILECTB, I OOBSICHEHUS! OTJIETbHBIX
(aKTOB U SBJICHU.

OnpenensiTe BUIbl XUMUYECKOW CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKOW, BOAOPOIHOM) B
COEAMHEHUSX; TUI KPUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA.
Ornpenensitb BaJICHTHOCTh U CTEIICHb
OKHUCJICHHS] XUMUYECKHUX PJIEMEHTOB B
COEAMHEHUAX PA3JINYHOIO COCTAaBA.
[TpoBOIUTH BBIUKCIICHUS

C UCIIOJIb30BaHUEM MOHSITHUS
«MaccoBas 10715 BEIIECTBA B
pactBope». Brnaners uzyuaempimMu
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JIOJIs1 BELIECTBA B PACTBOPE).

XUMHUYCCKMMH
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Knaccuduxanus HEOPTraHUYECKUX
COEMHECHUM. Homenknarypa
HEOPTaHUYECKHUX BEILIECTB.
JKCNepUMEHTAIbHbIE MeTOAbI
U3yYeHUs BellecTB " UX
npeBpalleHuni:

O JlemoHcTpanuu:
0 Mozenu KpUCTaIMYECKUX PEIIETOK.
O PacuéTHrle 3a1aun:

O PacCdCThI C UCITIOJIB30BAHUCM ITOHATHA
«MaccoBas J0Js1 paCTBOPCHHOI'O
BCIICCTBa»

HNOHATUSAMU.
OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEaKUU OT Pa3IuYHbIX
¢dhakTopoB.

Onpenenars XxapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECUS B
3aBUCUMOCTH OT BHEUTHETO
Bo3iericTBUs (puHIuUI Jle
[arense). CocTaBisATh YpaBHEHHUS
pEeaKMii pa3InyHbIX TUIIOB; TIOJHBIE
Y COKpAILEHHbIEC YPABHEHMS pEaKIUiI
MOHHOTO OOMEHA, YUUTHIBAs yCIOBUS,
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1.3

XUMHAYECKUE
peaKuuu

Xumunyeckas peakuusi. Knaccudukarus
XUMHUYECKUX PEAKIINA B HEOPTaHUIECKON
Y OpPraHN4eCKON XUMHH. 3aKOH
COXPaHEHUS MAacChl BEIIECTB; 3aKOH
COXPaHEHUS U IPEBPALLCHUS SHEPTUH
IIPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakinu, ee 3aBUCUMOCTh
OT pa3nUyHbIX pakTopoB. OOpaTUMBbIE
peakunu. XMMUYECKOE PABHOBECHE.
@akTOpBI, BIUAIOIINE HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHSL.

[Tpunuun Jle [larenbe.
DIIEKTPOIUTUYECKAsS JIACCOLMALIHS.
CwibHble U ciabble  DJIEKTPOJIUTHI.
Cpena BOIOHBIX pPacTBOPOB BEIIECTB:
Kuciasi, HEWUTpaJIbHAs, LIEJI0YHasl.
Bonoponusii

IPU KOTOPBIX ATH PEaKLUU UAYT 0
KOHIIA.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — POBEJICHUE,
HAOJII0/ICHUE U ONTMCAaHUE XUMHYECKOTO
JKCIIEpUMEHTA (JEMOHCTPALIMOHHBIE U
71a060paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI): O OMPEACIICHUIO CPEIBI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKIINI
MOHHOTO OOMEHA, BIMSHUIO Pa3TUYHBIX
(haKkTOpOB Ha CKOPOCTH PEaAKITUH.
CrnenoBath npaBuiIaM MOJIb30BaHUS
XUMUYECKOHN MOCYA0M U 1ab0paTOPHBIM
000pyTOBaHUEM.

[IpencraBiATs pe3ynbTaThl
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noka3zarenb (pH) pactBopa. Peakiuu
WOHHOTO OOMEHa B OPTaHUYECKOU U
HEOPTaHWYECKON XUMUH.

OKHCIUTENIBHO-

BOCCTAaHOBHUTEJIbHBIC pEaKLNH.
ITonsitue 00 AJIEKTPOJIN3E
pacIuIaBOB U paCTBOPOB COJICH.
IIpumeHneHue AJIEKTPOJIN3A.
JKCIepUMEeHTAJIbHbIE MeTOAbI
HU3Yy4eHUs BeEILECTB ]| HX
NpeBpalIeHU:

O JlemoHcTpamuu:

g pa3NoKeHHe MepoKcruIa
BOJIOpOJia B MPHUCYTCTBUU
karanuzaropa. U JlaboparopHbie
ombIThl: [ MpoBeneHue peakuuii
MOHHOT'0 OOMEHa;

g OTIpe/ieTICHNE CPEIBI PACTBOPOB

BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
VHJIMKATOPA.

* [IpakTuueckue paboThI:
Ne 1. Bniusiaue pa3nuyHbix (pakTOpoB Ha

CKOPOCTbh XMMHYECKOHN PEAKIIUH.
* PacuéTHbIe 3a1a4u:
O pacyeTsl MO ypaBHEHUSIM XUMHUUYECKUX

XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3aIliCH YpaBHEHUH COOTBETCTBYIONTUX
peaKIui 1 J1eiaTh BEIBOJIBI HA UX
OCHOBE.

[IpoBOANTE BBIUKCIEHUSA 10
YPaBHEHUSIM XUMUYECKUX PEAKIIUH, B
TOM YUCJIE TEPMOXUMUYECKUE
pacy€Thl
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peaKuuii, B TOM
TEPMOXUMHUYECKHE PACUETHI

qucic

Uroro no pazneny

13
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Pasznen 2. Heopranuyeckasi Xumus

2.1

MeTamiel

6

Meranel. [lonoxenne MeTaiioB B
[lepuoanueckoi cucreMe XMMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTamioB. O6mme puanyeckue cBocTBa
MeTauioB. [[puMeHeHne METAIUIOB B
ObITY, Ipupoie U TexHuke. CriiaBbl
METAJIJIOB. DJIEKTPOXUMHUYECKUH psif
HarnpsbkeHu MetauioB. O01mue
CHOCOOBI MOJTYYEHHS] METAJUIOB.
Kopposust metamioB. CriocoObl 3alIUThI
OT KOPpPO3HH.

OO01as xapakTepucTUKa METaNIOB
riaBHbIX oarpymi ([A-rpynma, ITA-
rpynna) Ilepuoguueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB. ATFOMUHUIA.
AMdoTepHbIe CBOWMCTBA OKCHJIA U
THIPOKCH/IA ATFOMUHHSL.

OOmiasi ~ XapakTepucTUKa  METaJUIOB
0OOYHBIX MOATPYIIT (b-rpymm)
[leprognueckoil CHUCTEMBl XHMHUYECKUX
AJIIEMEHTOB: MeJlb, IIMHK, XPOM, KEJIE30.

Baxnennime coeauHEHUS  METAJLIOB
(oKcHbl, TUJIPOKCH/IBI, COJIH).
JKCIepUMEeHTAJIbHbIE METO/bI

PackpbIBaTh CMBICH U3y4aeMbIX
MOHSATUM (BBIICTSATH UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHSATh 3TH MTOHATHS
IIpY ONMCAHUU COCTaBA U CTPOECHUS
BEIIIECTB, JIJI1 OOBSICHEHHS OTACIbHBIX
(GhaKkTOB U SIBJIICHUI.

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B UI3MCHEHHUM CBOMCTB 3JIECMEHTOB —
METAJUIOB M UX COCTUHECHUHU C

Y4ETOM CTPOECHUS UX aTOMOB U
noJioxkeHus B [lepuoanueckon
CHCTEME XMMHUYECKHUX JIEMEHTOB /I,
N. Menpeneesa.

XapakTepu3oBaTh (OMUCHIBAThH) OOIIHE
XAMUYECKUE CBOMCTBA METAJJIOB, HX
BAKHEUIIINX COCIAMHCHUM,
MOATBEPKAasi 3TO ONMUCAHUE
IIpUMEPaMHU YPaBHEHHIN
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLMii; MPUMEHEHUE METAINIOB B
Pa3IMYHBIX 00JIaCTAX, a TAaKKe
HCTIOJIb30BAHUE UX JUIS1 CO3JIaHUs
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAIIIOB
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U3Y4eHUA
npeBpalleHu:

BeIIECCTB

u

HX

OT KOPPO3UH.
PackppiBaTh CyIIHOCTH OKUCIUTENBHO-
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O JlemoHcTpaiuu:
0 xomnekuusa «MeTaUtbl U CIUIABBIY.

O  JlabopaTopHble  OMBITHI: o

B3aHMOHeﬁCTBHe THAPOKCHUIA
AJIIOMUHHUA C PaAaCTBOpaMHU KHCIIOT H

meﬂoqeﬁ; [0 xadyecTBEHHEBIC PCaKIUU

Ha KaTUOHBI METAJIJIOB.

* [IpakTuueckue paboTHI:

Ne 2. Pemenue skciepuMeHTaIbHbBIX
3a7a4 no teMe «MeTamib.

* PacuérHbie 3amaumn:

O pacueTsl  Macchl  (0oObema,
KOJIMYECTBA  BEIIECTBA) IPOJIyKTa
PEaKINH, €CJIM OJHO U3 BEIIECTB JAHO B
BUJE pacTBOpa C  OMNPEICICHHOU
MacCOBOM hI(ON (% pacTBOPEHHOTO
BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUI
NOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKIUM.
[IpoBomuTh peakiumy,
HOJITBEPKJAIOLIUE XapAKTEPHBIE
CBOICTBA U3y4aeMbIX BEILIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOINE B BOJHBIX
pacTBopax.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OMMCAHUE XUMHUECKOTO
JKCMEPUMEHTA (JEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisTh pe3yabTaThl
XUMHUYECKOT0 SKCIIEPUMEHTa B (hopMme
3alMCH YPAaBHEHHUI COOTBETCTBYIOLIUX
peakumii ¥ 1eaaTh BBIBOJIBI HA UX
OCHOBE.

CrnenoBaTh MpaBUiIaM MOJIb30BAHUS
XUMHYECKOU MOCYA0N U
Ja60paTOPHBIM 000PYI0BAHUEM.
[IpoBONUTH BEIYUCIIEHHS T10
YPaBHEHUSM XMMUYECKUX PEAKIUN.
CaMOCTOATENBHO IUIAHUPOBATH U
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OCYIICCTBJIATH CBOIO ITIO3HABATCIIBHYIO

52



JESATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIoBOil yueOHOH
JEATENbHOCTH
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2.2

HemeTtamisl

Hewmerannel. [lonoxeHne HEMETAIOB B
[Teproan4eckoi cucTeMe XMMHUECKHUX
anemenToB .M. MenaeneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKre CBONCTBA HEMETAIJIOB.
AJIOTpOIHsI HEMETAIJIOB (Ha IpUMepe
KHCJI0Opoaa, cephl, hochopa u
yraepojia). XUMHUYECKUEe CBOMCTBA
BXXKHEUIIINX HEMETAIIOB (TaJIOr€HOB,
cepsl, a3oTa, pocdopa, yriepoaa u
KPEMHHS).

Oxcupl HEMETAIIOB.
Kucnopoaconep:xamnme KuciaoThl.
Bopoponneie coennHeHus

HEMETAJLJIOB.

JKCIepUMEeHTAJIbHbIE

MeTOAbl HM3y4YeHHUSI BelleCTB

U ux npespamenuii: [0
JleMoHCTpauuu:

O 00pa3Ipl HEMETAJIOB;

O B3aMMO/JICICTBHUE MEJIN C a30THOU
KHUCJIOTOM pa3IMuyHON KOHIIeHTparuu. [
JlaGopaTopHbIE OMBITHI:

O Ka4YCCTBCHHLIC PCAKIIMH Ha aHHMOHBI
N KaTHOH aMMOHHMI.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUMN (BBIIEISTH UX XapaKTEPHBIE
NPU3HAKH) U IPUMEHSATH 3TH TOHSATHS
IpY ONMCAaHUU COCTaBa U CTPOCHHUS
BEIIIECTB, ISl 0OBSCHEHUS OTJEIbHBIX
(bakTOB U SIBICHUH.

OOBsACHATH 001IIME 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB HEMETAJJIOB U UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHUS B
[Tepuoauyeckoii cucTeMe XMMHUYECKUX
sanementoB . . Mennaeneena.
XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAIIOB, UX
BAXHEHUIIINX COCAUHEHUM, TTOATBEPKIAS
9TO ONMCAHUE MPUMEPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKHUX
peaKumii.

XapakTepu30oBaTh BIUSHHE
HEMETAJJIOB U UX COCIMHEHUN Ha
YKUBBIC OPTaHU3MBI; ONTMCHIBAThH
MPUMEHEHHUE B Pa3IMYHBIX 0071aCTIX
MPAKTUYECKOM JICATEIILHOCTH
YyeJIoBeKa.
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* [IpakTuueckue paboThI:
Ne 3. PemieHue s3KkCiepuMEHTAIBHBIX

3as1a4 o teme «HemeTtamnbry.

e PacuéTHbIC 3a1aUM;

0 pacueTsl MacChl BEIIECTBA WIIH
o0BeMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MJIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
PEaKINK BEIIECTB; PACYEThI MACChI
(oOBeMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIUHU, €CIIH OJHO W3
BEIIECTB UMEET MTPUMECHU

2.3

CBs3b
HEOPraHUYECKUX U
OPTaHUYECKUX
BCIIIECTB

Heoprannueckue n opraHndecKue
KucaoTel. Heopranmueckue u
opraHuyeckue ocHoBaHus. AMdOoTepHbIE
HEOPraHUYECKHE U OPTaHUYECKHUE
coeuHEHMs. | eHeTnuecKas CBA3b
HEOPraHUYECKUX U OPTraHUYECKHUX
BEILIECTB

[TonTBepkaaTh CyniecCTBOBaHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKLni.

PackpeiBats cymHocTb
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX
pEaKIMI TOCPEACTBOM COCTABJICHUS
3JIEKTPOHHOT'O OajlaHCca 3TUX peaKLui.
[IpoBoauTH peakiuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA N3y4YaeMbIX BEILECTB,
pacro3HaBaTh ONbBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaAO0JI0ICHUE U ONTMCAaHUE XUMHYECKOTO
JKCIEPUMEHTA (JeMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisiTh pe3ynbTaThl
XUMHUUYECKOTO IKCIIEPUMEHTa B (hopme
3alMCH YPAaBHEHHUI COOTBETCTBYIOLIUX
peaKkiuil u AenaTh BEIBOJbI HA X
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OCHOBC.

CnenoBaTh npaBuUiiaM MOJIb30BaHUS
XUMHUYECKOU MOCYI0U U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpoBOAUTH BHIYMCICHUS TIO
YPaBHEHUSAM XUMHUYECKHUX PEaKIIH.
CaMOCTOSATEbHO TUIAHUPOBATh U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
AeSITeIbHOCTh; IPUHIUMATh aKTUBHOE
ydacTue B TPYIIOBOM yueOHO
JESITeIbHOCTH

Hroro no pazneny

17
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Paszngea 3. Xumus v :Ku3HbL

3.1.

XUMUS U )KU3HD

Ponb xumuu B obecrieyeHUU
HKOJIOTMYECKOM, SHEPreTUUECKON U
NUIIEBOM 0€30MaCHOCTH, PAa3BUTHH
meauuuHbl. [loHsATHE 0 HAYYHBIX
METOJaX [MO3HAHUS BELIECTB U
XUMHUYECKUX PEAKIIUM.

[IpencraBnenuss o0 OOMMX HAYYHBIX
IPUHIMIIAX TPOMBIIUIEHHOTO ITOTYYEHUs
BOXHEHUIIMX BEIIECTB (HAa MpuMepax
IIPOU3BOJICTBA aMMHAKa, CEpPHOMU
KHCJIOThI, METAHOJIA).

UYenioBEK B MUPE BEIIECTB, MATEPUAJIOB U
XUMHUYECKUX PEAKIUI: XUMHUS U 310POBBE
YeJIOBEKA; IIPABUIIA UCIIOJIb30BaHHUS
JI€KapCTBEHHBIX

PackpeIBaTh posib XUMHUU B PEIICHUN
AHEPIreTUYCCKUX, CHIPHEBBIX U
AKOJIOTMYECKUX MTPOOJIEM YEJIOBEUYECTRA,
OTHCHIBATH OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTHHU.

[TpumMeHsTH TTpaBUIIa 6€30MMacCHOTO
oOpallleHHUsI C BEIIECTBAMH,
HCIIOJIb3YEMBIMH B TTIOBCETHEBHOM
’KU3HH, TTpaBUjIa TIOBEJACHHS B IIEIISIX
cOepeKeHus 310POBbs U OKpYyKaroeh
MIPUPOJTHON CpeJIbl; TOHUMATh BPE/T
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICICHHBIX BEIISCTB
cMbica nokazatents I[1JIK, mosicHATh
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MpenaparoB; MpaBuiia 6€30MacHOTO
WCIIOJIb30BaHUs MPerapaToB ObITOBOM
XMMHUH B IOBCEIHEBHOM XKU3HHU. brITOBas
XHUMHUYECKasi TPaMOTHOCTh

Ha IPUMEPAX CIOCOOBI YMEHBIIECHUS U
MPEeI0TBPAICHUS] X BPETHOTO
BO3JICUCTBUS.

AHanIM3upoBaTh U KPUTHUECKU
OLICHMBATh WH(OPMAIIUIO, CBA3AHHYIO C
XUMHUYECKUMHU MTPOIIECCAMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY’Karolen
CpeIbl.

Hcnonb30Bath MoydeHHbIC 3HAHUS U
MpeCTaBICHUs O cepax
TeSITeIbHOCTH, CBS3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JUIsl OPUEHTALIUU B BIOOpE
cBoel Oyaymie nmpodhecCHOHAIBHOM
JESITEIbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMUYECKON U IKOJIOTHUYECKOM
HaIpaBJICHHOCTHU, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MpodieMe 1
npesiaratb BO3MOXKHBIC IyTH €€
pelieHus

Hroro no paszneny 4
OBIIEE  KOJIMYECTBO 34
YACOB I10 I[TPOIT'PAMME
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