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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha yYpOBHE CpeHEro oodiero oOpa3oBaHUs pa3paboTaHa
Ha ocHoBe DenepambHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu
B Poccuiickoit ®denepanun», TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS GeaepaibHOR
oOpa3oBaTenbHON mporpaMmbl  cpenHero oOmero ooOpazoanusi (POII  COO),
npeacTaBleHHbIX B dDenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenmuu mpenogaBaHus y4yeOHOro MpeaMeTra «XHUMHUS»
B oOpasoBarenbHbIX opranuzanusax Poccuiickoit @enepannu, peaiu3yrommX OCHOBHbIC
oOpa3oBaTelbHbIE MPOTPaMMBbl, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUS
BocriutaHusi B Poccuiickori ®enepanuu Ha niepuon ao 2025 roma» (PacnopsbkeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONPEIEICHUI0 O0IIei
CTparteruu OOy4YeHUs, BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCA CPEICTBAMU Y4EOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele mosiokeHus DOI'OC COO o B3auMOOOYCIOBIECHHOCTH IICNIEH,
COJlepKaHMs, PE3yJbTaTOB oOO0yueHHUss W TpeOOBaHU K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

B cooTBeTcTBUMU C MaHHBIMHU TOJIOKEHUSIMHU MporpamMma Mo XUMuHu (0a30BbII
YpOBEHb) Ha YPOBHE CPEHETO OOIIET0 00pa30BaHUS:

yCTaHABJIMBAET o00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJiepiKaHHUe,
OMpENIENIAET KOJIMUYECTBEHHBIE U KAUECTBEHHBIE €0 XapaKTEPUCTUKH Ha KaxKJIOM STarle
W3YUYEHHUs MPEIMETa, IPEeAYyCMATPUBAET NPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpenesneHus ero o KiaccaM, OCHOBHBIM pa3iejlaM h TeMaM Kypca;



na€T MPUMEpPHOE pacIpeaeseHre y4eOHBIX 4YacoB IO TEMaTHYECKHM paszeliam,
PEKOMEHAYET MNPUMEPHYIO TIOCJIENOBATEIBHOCTh W3YyYEHHUS OTHENBHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIIPETALMIO LIEeJIeM W3Y4YEHHs] MpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOmero  oOpa3oBaHus,
COZIEpKATEIIbHOW XapaKTEPUCTUKU IUIAHUPYEMBIX PpE3YJIbTATOB OCBOEHUS OCHOBHOW
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEero o0mero o00pa3oBaHus  (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4EOHO-IIO3HABATEIbHOU
NeATEeIbHOCTH OOydYaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
Ha3BaHHBIM MO3UIMAM B THporpaMmMe 0O XHUMHUH CcOOJOIEHA
NPEEeMCTBEHHOCTDb C (denepanbHO paboueil MpOrpaMMmoil OCHOBHOTO OOIIETro
oOpa3oBaHus no xuMuu (Uit 8—9 KiaccoB 00pa3oBaTeNIbHBIX OpraHu3alui, 6a30BbIN
YPOBEHb).

Xumuueckoe oOpa3oBaHME, IMOJy4aeMOE€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SBJISETCS HEOThEMJIEMOM YacThi0 HMX O0O0pa3oBaHHOCTU. OHO CIYKUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJTFOUEBBIX IICHHOCTEN, TPUCYITUX LIETOCTHON CUCTEME XMMUUECKOTO 00pa3oBaHusi. ITu
IIEHHOCTH KAacaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmel KylbTyphl YEJOBEKa, a TaKKe HKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbI0 U NPUPOJHOW cpene. Peanmmsyercs xumuueckoe oOpa3zoBaHHUE
oOyyJarommxcsi Ha ypOBHE CpPEIHEro oO0Iiero oOpa3oBaHUsl CpPEICTBaAMU Y4eOHOIO
npeaMera « XuMus», COAEPKaHUE U MOCTPOEHUE KOTOPOIrO OMPENIENIEHbl B TPOrpaMme
M0 XUMUU C YYETOM cHeludUKA HAYKU XUMUHU, €€ 3HAUCHUS B TTO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a TaKke ¢ Yy4éroM oOOmux Ieled u
NPUHLIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOIIero
oOpa3zoBanuss B Poccuiickoii ®enepaunu. Tak, Hampumep, npu (GopMUpPOBaAHUU
CoJlep KaHMsl TIpeIMeTa «XHUMHUs YUTCHBI CICAYIONIME TOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKU XUMUHU.

XuMusi KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIrpaeT
0COOYH PpOJb B COBPEMCHHOW IMBUIM3AIlMHA, B CO3JaHUU HOBOM 0asbl
MaTepuanbHOW KynbTyphl. OHa BHOCUT CBOW BKJIaJ B (pOpMUpOBaHUE PALMOHAIBHOTO
HAyYHOT'O MBIIIJICHUS, B CO3J]aHUE IIEIOCTHOTO MPEJCTaBICHUSI 00 OKPY)KAIOIIEeM MUPE
KaK O €JWHCTBE MPUPOJIBLI U UYEJIOBEKA, KOTOpoe (OpPMUPYETCS B XMMHUU Ha OCHOBE
MOHUMAaHUSl BEILIECTBEHHOIO COCTaBa OKPY’KAIOIIETO MHUpPA, OCO3HAHUS B3aMMOCBS3U
MEXIy CTPOSHHUEM BEIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMEHEHHSI.

TecHo B3auMOAEHCTBYS C JPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCJIOBHEM YCIIECIIHOTO
TpyJa ® KU3HA Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJOTUN HANpaBJieHA Ha pEeUIeHUE TJI00AIbHbBIX
po0JIeM yCTOMYUBOTO Pa3BUTHUS YETIOBEYECTBA — CHIPbEBOM, SJHEPTETUUECKOM, TTUIIIEBOA,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cooTBeTcTBMY ¢ OOIITUMHU LIETISIMH Y IPUHITUIIAMH CPETHETO 00I1IeTo 00pa3oBaHus
comepkanne npeaMera «Xumusi» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3Yy4YCHUS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYYarOIIUXCS,
HEOOXOJMMYI0 MM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIIOYEHHUSI B KU3Hb COILIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBISAIOIKUMH ITpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — « Oprannyeckast
xuMus» 1 «O0IIas ¥ HeOpraHUYECKasi XUMHUS, OCHOBHBIM KOMITOHEHTOM COJCPKaHUS
KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHMM IO HEOPraHWYECKOM
XUMUUA (C BKIIOYCHHUEM 3HAHUW U3 OOIIe XWMHH) W OpPraHUYeCKON XHUMHH.
®opMUpOBaHUE NAHHOM CUCTEMBl 3HAHUW MPU H3YYEHHH MpeaMeTa O00eCrneyruBaeT
BO3MOYXHOCTh PAaCCMOTPEHHS BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSITHH,
3aKOHOB Y TEOPUN XHUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMus» chopMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K U3YYEHHIO YydyeOHOro Marepuaia U OOyCIOBJIEHA HUCTOPUYECKHU
00OCHOBaHHBIM PA3BUTUEM 3HAHUM Ha OMPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPCOXUMHUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHHUH BemlecTB. CBeieHHsT 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTMYECKU
aKTHUBHBIX COEIUWHEHHMI. B Kypce oOpraHnyeckoil XWMHUHU TOJIy4alOT pa3BUTHUE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs I€PBOHAYATILHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

ITon HOBBIM yIJIOM 3peHuss B MpeaMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpuUBaeTCsd M3YYEHHbIH Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00ydarouaMest
MPEIOCTaBISAETCS BO3MOXHOCTHD OCO3HAaTh 3HAa4Y€HHU°eE
NEPUOTUUYECKOTr0 3aKOHa C OOIMETeOPEeTUYECKUX U METOJI0JIOTUYECKUX
MO3UIMH, TTy0XKe MOHSATh HCTOPUYECKOE HM3MEHEHHE (PYHKIMM STOro 3akoHa — OT
00001IaroIIeH 10 0OBICHSIONICH ¥ ITPOTrHO3UPYIOIICH.

Enunas cucremMa 3HaHUMKM O BaXXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX pEaKIUAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB snemeHTaMu
COJIepKaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUN U MPUKIAJHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3U XUMHUH C APYTUMH HAayKaMU, PACKPHIBAIOT €€
poJib B TIO3HABATEIHLHONW W MPAKTHUYECKON JAESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUUECKUX
NPUIOKEHU XUMHHU, TMOMOTAaT BBINYCKHUKY OpPUEHTUPOBATHCS B
00IIECTBEHHO



Y JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEHN, KPUTHUECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIUICKTYTbHBIX
U DKCIEPUMEHTANBHBIX MCCIIEOBATEIbCKUX 3a7ad. B 1einom coaepikanue ydeOHOTO
npeaMeTa «XuMHUsS» JaHHOTO YPOBHSI M3Yy4Y€HHUsS OPUEHTUPOBAHO Ha (OpMHpPOBAHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 U OpPraHMYeCKOTO MHpA,
O0OyCJIOBJIEGHHOCTh CBOMCTB BEIIECTB HMX COCTABOM W CTPOCHHUEM, IT03HABAEMOCTH
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEIINOCHIIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
HKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjieM COEPEKEHUSI dYHEPTETHUCCKUX PECYpPCOB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA U COLIMAIIM3AIMN 00YyYarOIIUXCs
MPUHATHIE TPOrPAMMOI IO XMMUU MOAXObI K OTIPEICTICHUIO COJEPKaHUS U TIOCTPOCHUS
mpeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHWE YHHBEPCAIBHBIX YYEOHBIX JICHCTBUH,
UMEIOINX 0a30BOE 3HAUCHHUE IS PA3IMYHBIX BHJIOB JACATEILHOCTH: PEIICHUS MPoOIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON W HCCIIEAOBATEIbCKOW ACATENHHOCTH, 3aHUMAOIICH Ba)XKHOE MECTO
B [TO3HAHUM XUMUHU.

B npakTtuke npenogaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COIePKATCIIEHON
XapaKTEepUCTUKU IIeJIed M3ydeHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO MPpU3HAETCS (DOPMUPOBAHKE OCHOB XMMHUYCCKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
TIO/IXOJT K OTIPEACIICHUIO TICJICH N3YUYeHUS TTPEAMETA SIBISICTCS BITOJIHE ONPaBIaHHBIM.

CoracHO JaHHOW TOYKE 3pEHUS TIABHBIMH ICJIIMHU U3YYCHHSI TIpeMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC TOHSITHS,
byHIaMCHTAIbHBIE 3aKOHBI W TECOPUM XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

dbopMHUpOBaHWE W pPa3BHUTHE MPEJACTABICHUNH O HAYYHBIX METOAAX ITO3HAHUS
BCIIECTB U XUMHUYECKHUX PEaKIUi, HEOOXOMMMBIX i TPUOOpPETEHUs yMEHUM
OPHUEHTHUPOBATHLCS B MUPE BEIIECTB U XUMHUCCKHUX SIBJICHUH, UMEIOIIUX MECTO B TIPUPOJIC,
B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIOJCHHEM W
OOBSCHCHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOICHHEM TIpaBUi 0e30MacHOTo
oOpalleHusl ¢ BEIECTBAMM.

Hapsimy ¢ »Tum copeprxaTenbHash XapaKTEpPUCTHKA Ieled W 3a7a4 N3y4YCHHs
npeaMeTa B MporpaMMe IO XMMHH YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUH



C HOBBIMM IIPUOPUTETaMU B CHCTEME CpeaHero obmero obOpas3oBanus. CeronHs
B MPEINOJaBaHUU XUMUU B OOJBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHON  OpraHU3aluy, BJIAJCIOIIEr0 HE HAO0OpOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHoco0aMH W YMEHHUSMU aKTUBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJU U 3a/1a4H, Kak:

ajanranus oOydYaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPaMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELUIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y oOydyaroluxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uWH(OpMAIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHHUS OTIBbITA ICATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MIO3HAHUHU
XMUMHH, a TaKXe JJs OLEHKH C IMO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpexny;

pa3BUTHE [O3HABATEJIbHBIX WMHTEPECOB, WHTEUIEKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEW O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MNPHOOpPETaTh HOBBIE
3HaHUS MO0 XWMHUU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, MCIOIB30BAThH
COBpeMEHHbIE UH(POPMALIMOHHBIE TEXHOJIOTUY I IOMCKA U aHaTN3a y4eOHOM 1 Hay4HO-
MOMYJISIPHON MH(POPMALIMK XUMHUECKOTO COJEPKaAHUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMM W TIPOBEACHUHM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTAaHUE Y 00YJaroIMXCsl YOS)KIEHHOCTH B TYMaHUCTHUECKON HAMPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEIIEHUH TJ00aIbHBIX MPOOJIEM palMOHAJIBLHOTO
IPUPOJIOTIOIB30BAHUS, TIONOJHEHUS] DJHEPreTUYECKUX PECYpPCOB U COXPaHEHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TNpUPOJE M CBOEMY 3JI0pPOBBIO, a TakKe MPHUOOPETEHUs OMNbITa HCIOJIb30BaHUS
MOJyYEHHBIX 3HAHWNA N7l TMPUHITHS TPAMOTHBIX PEIICHWA B CUTYallUAX, CBS3AHHBIX
C XUMUYECKIUMHU SIBIICHUSMHU.

Henu w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJMYECKYI0 HWHTeprnperauuio B paznene «llimaHupyembie pe3yiabTaThl OCBOCHHS
IporpaMMbl IO XUMHUN», OJarogaps yeMy oOecrnedyeHo YETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HMEIOT MNpPsMO€ OTHOIICHHWE K pealu3aliil KOHKPETHOM
LEJIH.



B yueObHOM muiane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAyUHBIE IPEAMETHI.

OOmiee 4YUCIIO YacoB, PEKOMEHIIOBAHHBIX I W3y4eHHs] XUMHH — 08 4acoB:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeZIel0).



COAEPKXAHUE OBYYEHUA

10 KUIIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHuyeckol XuMUU: €€ BO3HUKHOBCHHE, PA3BUTHE W 3HAYECHUE
B MOJIyYEHUM HOBBIX BEHIECTB M MATEpHUAIOB. Teopus CTPOCHHS OPTaHUYECKUX
coenunenuii A.M. BytnepoBa, €€ ocHOBHbIe MOJIOKEHUS. CTPYKTYpHBIE (HOPMYJIBI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, n3omepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kinaccupuKaluu OpraHuyeckux BemiecTB. Homenkiarypa
OPTraHUYECKUX COCIMHEHUH (CUCTEMaTh4ecKas) U TPUBUAJbHBIC HA3BAHUS BaKHEHIITUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

JKCIepUMeHTAIbHbIE METO/IbI M3Y4YeHHUs BelleCTB U UX NpeBpaleHuii

OzHakomMyieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB M MaTepUuaiaMi Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJI OPTaHWYECKUX BEIIECTB, HAONIONCEHWE W OMHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHUYECKUX BEIIECTB IMPU HArPEBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psll. MeTaH U 3TaH — NPOCTEHIINE
MPEICTABUTENN AJIKAHOB: (PU3UUYECKUE U XUMUUYECKHE CBOMCTBA (peakuuy 3aMelIeHus U
TOpPEHMUsI), HAX0XKJIEHUE B PUPOJIE, TOJIyYEHNUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUU pAd. OTWIEH W NPONUIEH —
MPOCTEUIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (PEaKLMU
THJIPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALMU, OKHCIEHUS U MOJUMEpU3AIHH),
MTOJIyYEHHUE U IPUMEHEHHE.

Anxkanuensl: Oyrtanuen-1,3 u wmetunOyraaueH-1,3: crTpoeHue, Ba)KHEHIIME
XMMHYECKHE CBOMCTBa (peakuus mnonuMepusauuu). IlonydyeHne CHHTETHYECKOTro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psl. AUETUIEH —
MPOCTEUIINHN MPEACTAaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBAa (peakuMd TUAPUPOBAHMS, TaJOTEHUPOBAHUS, TUApPATALUH, TOPEHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apensbl. beH3out: coctaB, cTpoeHue, puznueckue 1 XUMUYECKUE CBOMCTRA (peaKiuu
TraJIOTCHUPOBAHHUS W HHUTPOBaHWsA), IOJIYyYEHUE M HpuMeHeHue. Tonyon: cocmas,
cmpoeHue, Quauueckue U XumMuueckue Ceoucmea (peakyuu 2ano2eHuposaHus u
HUMpoOBanusl), noayuenue u npumerenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKkas CBS3b
MEXKy YIJII€BOAOPOAAMH, IPUHAIIEKAMMHU K PA3TUYHBIM KJIACCaM.




[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPEroHKa, KPEKUHT
(TepMuYecKHi, KaTtaauTHueckuil), nuponu3. llpomaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBIIUIEHHOCTH W B ObITY. KaMeHHBI yroib M HPOAYKTHI €ro
nepepadoTKH.

JKCIepUMeHTAIbHbIE METObI M3Y4YeHHUs BelleCTB U UX NpeBpamieHuii

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, Kay9yKOB U pe3uHbl, KosuteKiuu «Hed1by»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUHYECKOH padoThI: TIOJyUYEeHHUE STUJICHA U U3yUYEHUE €0 CBOWCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BeIIeCTBA WM TPOAYKTa PEaKIWH II0 HW3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH).

Kuciopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUUYECKUE CBOMCTBA (peakiuyd C aKTUBHBIMU METAJJIAaMH, TajJOT€HOBOJOPOJIAMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIA ¥ ATAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO MICJIOYHBIMH METaUIAaMH, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yesnoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTIIUKOJISL.

deHOo: CTPOSHUE MOJIEKYJIbI, (PU3NYECKUE U XUMMUYECKUE CBOUCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBa (peakilMu OKHUCICHUS W BOCCTAHOBJICHMS, KAaYECTBEHHBIC
peakIum), MoJiydeHue U MPpUMEHECHHUE.

Ayemon: cmpoeHue, gusuyeckue u Xumudeckue c8ouUcmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpeseibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsS U YKCyCHas
KHUCIIOTBI: CTpOeHHUE, PU3NYecKre 1 XUMUIECKHE CBOMCTBA (CBOICTBA, O0IITHE /IS Kilacca
KUCJIOT, peakuusi sTepudukaiuu), MnoaydyeHue u mnpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIINX KapOOHOBBIX KMCJIOT. MblIa KaK COJIU
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIECE ICHCTBUE.

Crnoxxable d2QUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenune xupos. buonoruueckas posb KHUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTerInii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3uYEeCcKre
U XUMUYECKHEe CBOWCTBa (B3aummopeiicTBue ¢ rujpokcugoM meau (II), oxucinenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3BI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIIIOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeneHue.

Kpaxman u memmono3a kKak mpupojHbie moiaumepbl. CTpoeHue Kpaxmana |
EJUTI0N03bI. PU3NYECKUE M XUMUIECKUE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BelIeCTB U UX NMpeBpanieHuii

[IpoBenenune, HAOMIOICHUE W OMHMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCICHUE dTAHOJIA OKCHUIIOM
meau(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIMIEPHHA C THAPOKCUIOM
meau(Il)), ampaernmoB (OKHUCIEHWE aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcugom  menu(Ill), B3aumopeiicTBMe Kpaxmalia C  HOJOM), IPOBEIACHHE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBA MM IIPOJYKTa pPEaKIMd IO M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH).

A3oTcoaep:xaniue opraHudeckue coeTMHeHus

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, usuyeckue u XUMU4ecKue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpTraHWYeCKHe coeauHeHUs. Duznyeckue u
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpE TIIUIKHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpPUPOIHBIC BBHICOKOMOJIEKYJSPHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OEIKOB. XMMHUUYECKUE CBOWCTBA OCIIKOB: TUIPOJIU3,
JIeHaTypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

JKCIEePUMEHTANbHbIE METOAbI H3yUEeHHS BeleCTB M UX NMpPeBpalleHuil
HaOnronenne u omucaHue JI€MOHCTPAIIMOHHBIX ONBITOB: JEHATypalusi OeIKoB
IIPU HarpEBaHUM, IIBETHBIC PEaKIIMK OCIIKOB.

BbicokomosieKyJIsipHbIE COeTUHEHUS]

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmuien, NOIUNPONUTIEH, NOJUBUHUIXIOPUO, NOIUCUPOIL).
Hamypanonoiti u cunmemuyeckue xayuyku (0ymaoueHogvlll, X10pONPeHO8bili U
uzonpenosyvlil). Bonoxkna: mamypanvueie (Xa0nok, wepcmv, WENK), UCKYCCMEEHHble
(ayemammoe 80J10KHO, BUCKO3@), CUHRMemu4ecKue (Kanpox u 1aecam).
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JKCcNepuMeHTAIbHbIEe MeTOAbI H3YUeHHs] BellleCTB M UX NMpeBpalleHn i
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H

Peasmmzannst MeXIpPEeOMETHBIX CBA3CH IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAK W TOHATHM, SBIIIOLIMXCS CHCTEMHBIMU JUISI OTACNIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJNO, OO0BEM, arperaTHOE COCTOSHUE BEIIECTBa, (PU3UYECKUE
BEJIMYUHBI U €UHULBI HX U3MEPEHUS.

buonorus: knerka, opraHu3Mm, Ouocdepa, OOMEH BEUIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BelleCTBa (OEJIKH, YTIEBObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJBI, IOJE3HBIE HCKONAeMble, TOIUIMBO,
PECYpCHI.

TexHonorus: NMUUIeBblEe MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUSA, MOIOUIUE
CpEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPHAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMUM

XUMHUYECKHUI 3eMeHT. ATOM. SAapo aroma, M30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTuueckue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOMTaNU, S-, p-, d- DIIEMEHTHI.
Oco0OeHHOCTH pacipeieNieHus SJICKTPOHOB M0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYypaIrs aTOMOB.

Ilepuomnueckuit 3axkoH u llepmomuueckas cucTeMa XUMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUYECKOrO0 3akoHa U llepuoanyueckor CHCTEMBI
xuMmudeckux 3yemeHToB /.M. MeHnneneeBa ¢ COBpEeMEHHON TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIOXKHBIX BEIIECTB IO TpynnaM U MepuojaaM. 3HaUYCHHE MEePUOIUYECKOTrO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIsIipHAsT W TOJISIpHAsl, HWOHHAs, MeTauiMdeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHON XMMHUYECKOW CBs3U (OOMEHHBIH M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QaHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAJUTMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B pacCTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BEIIICCTB. ['eHeTnyeckass CBSA3b HEOPTaHMYECKUX BEINECTB,
NpUHALIC KA UX K PANMAIYHBIM KIIaccaMm.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHNYecKOM XUMUHU. 3aKOH COXPAHEHHUs MACChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTHH MPU XUMUICCKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3NuyHbIX ¢aktopoB. OOpaTUMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuanmn Jle [larense.

Onextponutuueckass auccouuanus. CuiabHble W cialble 3ekTponauTsl. Cpena
BOJ/IHBIX PaCTBOPOB BEILIECTB: KUCIAasA, HEUTpaibHas, menaouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHu4ecKux geuecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE — peakiuu. [lonamue 06  anekmponuze
pacniagos u pacmeopos coeil. Ilpumenenue s1eKkmpoausa.

JKCNepUMEHTAJbHbIE METO/IbI H3YUYEeHHUS BellleCTB U UX NMpeBpalleHuil

Hemonctpanusa tabmun «llepuogudeckass cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», H3ydeHUE MOJCJICH KPUCTAUIMYECKUX PEHIETOK, HAOIIOJCHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCHIA
BOJIOpOJia B MPHUCYTCTBUM KATaIM3aTOpa, OMNPEIEICHUE CPEObl pPacTBOPOB BEIIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
pEAKLIN».

PacuéTHble 3a1a4n
Pacuétrel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCJIE TEPMOXUMUYECKUE
pacu€Thbl, pacu€Thl C HCIOJIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBA.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
sanemenToB J[.U. MenzaeneeBa u 0COOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPOINHS HEMETA/UIOB (Ha MpHMEpPE KHUCIopoja, cephl, Gocdopa u
yTaeposia).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (rajoreHOB, CEphl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUH (OKCHUIIOB, KHUCIOPOICOAEPKAITUX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmMeHeHnEe BaXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUU.
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Meramnbl. Ilonoxxenne wmerauioB B llepuoaudeckor cUCTEME XUMHYECKUX
anemeHToB J[.M. MeHnneneeBa. OCOOEHHOCTH CTPOECHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBodcTBa MeTaioB. CIulaBbl  METaJLIOB.
DIIEKTPOXUMHUYECCKUI PSJT HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mue crocoObl MoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. IIpuMeHeHne METaoB B OBITY U TEXHHKE.

JKcNepUMEeHTAJbLHbIE METO/IbI H3YUEeHHUS BEelleCTB U UX NMPeBpaleHuii

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lady, HAONMIOJCHUE U OINUCAHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHE THIPOKCUA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI04Yei, KaYeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTHble 3agaun

Pacuétel maccel BemiecTBa WM O0OBEMA Tra30B IO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCe UM 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XumMud M )KU3Hb

Ponp xmmunm B o0O0eCEUeHHMH HSKOJOTHYSCKOM, HDHEPreTHYECKOM M IMHIINEBOM
0€30I1acCHOCTH, Pa3BUTHH MEIULIMHBI. [IoHITHE 0 HaAyYHBIX METOAaX MO3HAHMS BEIIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)XHEMIINX BEIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuaibl,  KpPACKH, CTEKJIO, KEepaMHKa,  MaTepUaIbl
JUISL DIICKTPOHUKH, HAHOMAaTEpHaJIbl, OPTaHUYECKUE U MUHEPAITBHBIC YI0OPCHHMS.

XuMHsT H  3J0pOBbE YEJIOBEKA: IMPABWJIA MCIIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJB30BAHUSI MPENapaToB OBITOBOW XHUMHHU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMeTHbIX CBA3€H MPU U3YYeHUH OOLEeld W HEOpPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TOHATUMN, SBJISIIOIIUXCA CUCTEMHBIMH IJI1 OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ire ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusnka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaaMOaKTUBHOCTb, MOJIEKYJIA, JHEPIeTUYECKUIl ypOBEHb, BEUIECTBO, TEJO, OOBEM,

14



arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KOcCUCTeMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAaMUHBI, OOMEH BELIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
pECYpPCHI.

TexHOonmorusl: XUMHYECKass MPOMBIIUICHHOCTh, METALTYPTUs, ITPOU3BOIACTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  IHILIEBAs
IIPOMBIIIJICHHOCTS, dapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YYaIOIIUMUCS
IporpaMMm CpeiHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
PE3YNIBTaTOB OCBOCHHS MPOTPAMM CpPEIHEro 001ero oOpa3oBaHus SBISCTCS CUCTEMHO-
JeSATEeTbHOCTHBINA MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM TOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XMMUs» Ha YPOBHE CPEHEr0 OOIIEro
oOpa30BaHuUs BBIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIMYyue MOTUBALIMHU K 00YUYEHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUNW JMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIIMMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKEe MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpPhl U CHOCOOHOCTH CTABUTh IEIH
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PE3yIbTAThl OCBOCHUS IIPEAMETA « XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHUTATEIHHOU ACSATEIHHOCTH B COOTBETCTBUM C TyYMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€aJIaMU POCCHICKOIO
IPaKIaHCKOTO OOIIEeCTBa, MPUHATHIMUA B OOIIIECTBE HOPMaMH U MIpaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOITUMHU TPOIECCaM  CaMOIIO3HAHMS, CaMOPa3BUTHUSI W HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YYaIOLIUXCSl.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpaKaroT
chOPMHPOBAHHOCTh  ONbITAa I[IO3HABATEIbBHOW W  MPAKTUYECKOW  JIeITEIbHOCTH
00y4Jaromuxcs Mo peayin3aluy MPUHITHIX B 0011I€CTBE IIEHHOCTEN, B TOM YKCJIE€ B YaCTH:

1) rpa’KaaHCcKOro BOCIIMTAHUS:

OCO3HaHUSl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaKEHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLMAIBHBIX HOpMaxX M MPaBUJIaX MEXIMYHOCTHBIX OTHOLIECHUN
B KOJUJIEKTHUBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOH NESITENIBHOCTH MPU CO3JAHUU YYEOHBIX
IPOEKTOB, PEIICHUH Y4YeOHBIX W TO3HABATENbHBIX 3aj[ay, BBIMOJIHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh YU NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOTO  OTHOIICHUSI K HCTOPUYECKOMY M  HAaydyHOMY  HaCIEIUIO
OTE€UECTBEHHON XUMUMU;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
NPUMEHECHUSI XUMHWH, OCO3HAHUSI TOr0, YTO JOCTHXKEHUS HAyKH €CTh PE3yibTaT
JUTUTEIBHBIX HAOIO/ICHHUH, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJa y4EHBIX U MPAKTUKOB;

UHTEpeca U IMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHM M TOCIEIYIOUIEM aHaln3e
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMU SBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTH,;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U TTOCTYIIKM CBOUX TOBAPUIIECH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUNA 3TUX MTOCTYIKOB;

4) popMHupOBaAHUS KYJIbTYPbI 310POBb:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0e30macHoro oopasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY
3I0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MTOBEJICHUS B CUTYaAlLUsX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFOJIEH;

OCO3HaHUSl TIOCHEACTBUA U HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOr0 BOCIMTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEIHCKON ICSITEILHOCTH,
OOIIECTBEHHO TOJIE3HOW, TBOPUECKON U JPYTUX BUJIAX JACSITEIBHOCTH;

YCTAaHOBKM HAa AKTMBHOE YYaCTHE B PEIICHHM MPAKTUYECKHUX 3a/1ad COLMAIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

WHTEpEca K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUH M0 XUMHUH;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAIHLHON TPAEKTOPUU 0Opa30BaHMs,
Oynyimeld mpodeccun M peau3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HMHTEPECOB U TOTpeOHOCTEH
00IIIeCTBA;
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6) 3K0JI0rH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH I€JI€CO00pa3sHOro OTHOLIEHUS K NPHUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIC;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOITPOCOB PALMOHAIBHOTO ITPUPOIOIIOIb30BAHU;

AKTUBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpEl OKPYKAIOIIEH NPUPOIHON
cpene, yYMEHHUsI MPOTHO3MPOBaTh HEOIArONmpUATHBIE H3KOJOTHYECKHE TMOCIEeICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKON KYJIbTYpHI,
OMNbITA AESATEIBHOCTA SKOJOTMYECKOM HAIPaBIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MU B [103HABaTEIbHONW, KOMMYHUKAaTUBHONW U COI[MAJIBHOM MpPaKTHUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HUEHHOCTH HAYYHOT'0 IO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B (hOPMUPOBAHUU
pAallMOHAJIBHOTO  HAy4YHOrO MBILUICHUS, CO3JaHUM LEJIOCTHOTO IMPEACTaBICHUSA
00 OKpY>KarolieM MHUpe Kak O €JIMHCTBE MPUPOJIbI U YEIOBEKA, B O3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pPelIeHUH Mpo0JieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUH JJIs1 COBPEMEHHOM LIMBUIIU3AIUH: B €€
I'YMaHUCTHUYECKOW HAMPABICHHOCTH W BAXKHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaNbHOU KYJIbTYpbI, PEUICHUU TJIOOATBHBIX MPOOJEM YCTOWYUBOTO Pa3BUTHS
YEJI0BEYECTBA — CHIPEBOM, YHEPTETUUCCKOM, TTUIIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIIEYEHUU YCJIOBUU YCIEIIHOTO TpyAa U HKOJOTHYECKHU
KOM(pOPTHOM >KU3HU KaXKI0TO YJIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOIb30BaTh IMOITy4acMbIe
3HaHUS U1 aHaliv3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MHUpPA U MPOUCXOASIINX
B HEM U3MEHEHUM, YMEHHMs JenaTh 0OOCHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYyYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUSI TOCTOBEPHBIX BHIBOOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUW MO XUMHHU B COOTBETCTBUM C KU3HEHHBIMU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiuyHbBIX cdepax mnpodeccrnoHaabHOMI
JEATEIIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS yU€OHOT0 MpeaMeTa « XUMUs» Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAYUMBIE U1t dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYyYHbIE TMOHATHSA, OTPaXKAIOIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIU(PUKY METOI0B TTO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX Haykax (MarTepusi, BEIIECTBO, PHEPrus, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (paKT, IPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEIOBaHUE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble Yy4eOHbIe JIeWcTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE,
peryJaTUBHBIE), obecreunBarone GopMupoBanne (QyHKIIMOHATFHOW TPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIINH 00y4YaroIuXcs;

CIIOCOOHOCTh OOY4YaOIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXIUCIHUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHHBEPCAJIbHbIEC YUeOHbIE JEMCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeameTHble pe3yJIbTaThl OTPAXKAOT OBJIJCHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJITUBHBIMU JCHCTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue 1elcTBUA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JICATECIIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh IPU OCBOCHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIICIISATh
XapAKTEPHbIC MPU3HAKK TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BATh
COOTBETCTBYIOIIME OHATHUS JJIs1 OOBSICHEHUSI OTJETbHBIX (JaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIs1 KJIACCU(PUKAIIMU BEIIECTB U XUMHUYECKUX
pEaKLuii;

YCTaHaBIIUBATh MPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXKIY  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PaCCYyX JeHUs (MHAYKTUBHBIC, ICNYKTUBHbIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJIICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIB3YEMbIE B XUMHUH CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMmBOJI) BnEeMEHTa, XUMUYecKas (opMmysa, ypaBHEHHUE XUMUYECKOW pEaKIuu —
P PEIICHUH YYEOHBIX MMO3HABATEIHHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX MNPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIUM.
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Bba3oBble ucciienoBarTeLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€KW U 33Ja4d HCCIEAOBAaHHUsSA, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOATENHHO C(OPMYIMPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEJACHUS YYEHUYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HaONIOJaTh 3a XOJOM Ipolecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (GopMyIupoBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTAaBIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

PUOOPETaTh OIBIT YYCHHUECKON HCCIeI0BATEIbCKON U TPOSKTHOM IeATEIHHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCThH K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELLICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IWYHBIX MCTOYHHKAX WHGOpMalMU (HAYIHO-TOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyIUpPOBATH 3alPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpOopMaIui, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONPeeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAaYeCTBE CPEJCTBA IMpHU paboTe ¢ XUMUYECKOU
uHbopMale: MPUMEHSITh MEXIIpEIMETHbIE ((PU3nUecKre U MaTeMaTHYeCKUe) 3HaKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe JeiiCTBHS:

3aaBaTh BOIPOCHl IO CYIIECTBY OOCyXJaeMOW TeMbl B XOJ€ Juajora
W/WIM  TUCKYCCHM, BBICKa3bIBaTh UM, (QOPMYJIMPOBATH CBOM MPEIAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0OKEHHOM 3aa4H;

BBICTYNIaTh C IPE3EHTAlMEd pe3yJbTaTOB I103HABATEIBHOW JIESITEIIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMU IPU BBIIIOJHEHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOM padOThl MO HCCIACHOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aliid y4eOHOro NpoeKkTa U (POpPMYIHPOBATH BHIBOJIBI
10 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM ITyTEM COTJIACOBAHUA IMO3ULHMHN B XOIE
o0CyXeHrst 1 0OMEeHa MHEHUSMH.
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PeryasiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NeSATEIbHOCTh, oOmpenensss e€ IeMd MW 3aJadd, KOHTPOJIMpPOBAaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITIOTHECHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3aja4, BEIOMpaTh Hanbosee 23h(PEeKTUBHBIN CITOCOO MX
pelieHus ¢ y4éTOM MOTyYeHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIIMIX;

OCYUIIECTBJISITh CAMOKOHTPOJb CBOEH JEATEIBLHOCTH HAa OCHOBE CaMoOaHalu3a U
CaMOOIICHKHU.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O XUMUYECKON COCTaBIISIONICH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJIICHUN PUPO/Ibl, B GOPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPbl JUYHOCTH, €€ (PyHKIHMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL pEelIeHs] TMPAaKTHYECKUX 337a4 M 3KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIECHHS
K CBOEMY 3J10pPOBBIO U IIPUPOIAHOU CpeE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHNUW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIAraoIne
HNOHATUA (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JOYKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpali€HHas), MOJb, MOJISIPHAs Macca, MOJISIPHBI 00bEM, YTIIEPOIHBIN
CKeJeT, (yHKIMOHAIbHAs FpyIIa, paJguKall, U30Mepus, U30Mepbl, TOMOJIOTUYECKUH psi,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA MW a30TCOIEpkALIME COEOUHEHHS, MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannueckux BeuectB A.M. byTiiepoBa, 3ak0OH coOXpaHEHHs] MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHNUS,
JeXalye B OCHOBE IIOHMMAaHUs INPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHUX SIBJIICHWM,
(aKTOJOTMYECKUe CBEIAEHUSI O CBOMCTBaX, COCTaBe, IMOJYYEHHUH U 0€30MacHOM
UCIIOJIb30BAaHUM BAXKHEMIIMX OPraHMYECKUX BEUIECTB B OBITY M IPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHblE MPU3HAKU [OHSATHUH,
YCTAaHABJIMBAaTh HX B3aWUMOCBA3b, HCIIOJB30BaTh COOTBETCTBYIOUIME  ITOHATHS
IIPU OMIMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALIEHUN OPTaHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh ~ YMEHHMH  HCHONB30BaTh  XMUMHUYECKYI0  CHUMBOJIMKY
JUTSI COCTaBJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOW ) popMyT
OPraHWYECKUX BEIECTB M YPABHEHMM XUMHYECKUX PEAKLHM, U3rOTABIMBATH MOJACIIH
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAAJICKHOCTh H3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO MX COCTABY M CTPOEHUIO K OINpPEACIIEHHOMY KiacCy/TpyIie
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COCIMHEHUN  (YTIeBOJAOPOAbI,  KHUCIOPOA M  a30TCoJepiKalllue  COETUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
Homenknatype ([UPAC), a Takke NPUBOAUTH TPUBHAIbHBIC HA3BaHUSl OTIEIbHBIX
OpPraHUYECKUX BEIECTB (ITUJICH, MPOIWJICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULIEPHUH, (DEeHOI,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TITI0K03a, GPYKTO3a, KpaxMal, IEeJUTI0103a, TIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHMIECKIX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannmveckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWICH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30y1, METaHOJ, ATaHOJ, ATUJICHIJIUKOJb, TIUIEPUH, (EHON, aleTallbIerH,
MypaBbHHAasi U YKCYCHasl KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO0 CBS3b MEXAY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTb HCTOYHUKH YTIJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyb), CIOCOOBI MX MEPEPadOTKH U MPAKTHYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTH YMEHUM MTPOBOJAUTH BBIUUCIICHUS 10 XUMUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJAYKTA PEAKIMH IO
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIJHOTO M3 MCXOAHBIX  BELIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbBIX B XUMHUU MPU U3YUYCHUU BEIIECTB U XUMUYECKHUX
aBjeHUN (HAOMIOJIEHUEe, W3MEpPEHUe, DKCIEPUMEHT, MOJACIUPOBAHUE), HMCIOJIb30BATh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHUN COOJIIOATh MpaBWIa TMOJIb30BAHUSI XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIA OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSIMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh ~ XMUMHYECKUN
AKCHEPUMEHT (TIPEBpaIlEHUs OPraHUYECKUX BEIIECTB NPU HArpEBaHUU, MOJIYUYEHUE
ATUJIEHA W HM3YyUYECHHUE €ro CBOMCTB, KaUE€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
neHaTypanus O€NKOB MpW HarpeBaHUM, I[BETHHIE PEAKIMU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU O€30MacCHOCTU MPU OOpPAILIEHUH C BEIIECTBAMH U JaOOPATOPHBIM
000pyZOBaHUEM, MPENCTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTUYECKHM  aAHAJIMU3UPOBAThb  XUMHUYECKYIO
MH(pOpMaIMIO, OJYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaCCOBOM MH(pOpMAIH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpYy’Karollleld MPUPOAHON Cpelpl, OCO3HABATh OINACHOCTb BO3JECHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, NOHUMAs cMbIca rokazaTens [T1K,
NOSICHSATh HAa TMPUMEPAX CHOCOObl yYMEHBIICHUS W MPEeNOTBPALEHUS HX BPEIHOTO
BO3/ICIICTBUS HA OpPraHU3M YEJIOBEKa;

g O0yYaromMXCsi C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HaHHWA OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins auist 3anucu XuMU4ecKux GopMyiL.

11 KVJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeoOpraHWYecKas XUMUSH
OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOMN COCTaBJISAIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, POJW XUMHUHU B TMO3HAHUU SIBICHUWA TPUPOIHI,
B (OpPMUpPOBAHMM MBIIIJICHUS W KYJIbTYphl JUYHOCTH, €€ (PYHKIHUOHAIBLHOU
I'PAMOTHOCTH, HEOOXOJIWMOW JJIA PEIICHHS MPAKTHYECKUX 3aJ]ad M IKOJOTHYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIaJICHUE CUCTEMOM XMMHUUYECKHUX 3HAaHUW, KOTOpasi BKJIFOYAET: OCHOBOIOJIAratoIINe
MOHATUSI (XUMUYECKUN DJIEMEHT, aTOM, HM30TOM, S-, P-, d- AJIEKTPOHHBIE OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIBHOCT, CTENCHb OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJiCHTHAas,
WOHHAs, METAJTTMYECKasi, BOJOPOIHAS ), KPUCTAIUIMUECKAs PEIIETKA, THIIBI XUMHUYCCKHUX
pEeaKUnii, pacTBOP, SIECKTPOJMUTHI, HEANEKTPOIUTHI, IEKTPOJUTHIECKAS AUCCOLNAINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOM PEAKIHH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsS DJICKTPOJUTHUYECKON JTUCCOIMAIINH,
nepuoguueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHUS] MACCHI BEUIECTB, 3aKOH
COXpaHEHUs U TPEBpAIICHUsS] SHEPTUM MPU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE
MOHUMAHUSI TMPUYMHHOCTU M CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHNUN U 0€3011aCHOM MCIOIb30BAaHIH BAKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUIECCKON NEATEIHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTAaHABJIMBAaTh MX B3aUMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOIIUE  TOHATHS
MIpY ONMCAHUM HEOPTAaHWYECKUX BEIIECTB M UX IIPEBpAIlICHHUI;
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COPMUPOBAHHOCT ~ YMEHHMHW  MCIOJNB30BaThb  XMUMHUYECKYKD  CHMBOJMKY
JUIS  COCTaBlIeHHMs (OpMya BEIIECTB W ypPAaBHEHUM XWMHUYECKUX pEaKLu,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHManbHble Ha3BaHHUS OTJEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbI ras, yrileKUCIbld ra3, aMMHakK, rali€Has U3BeCTb,
Herami€Hasi U3BeCTb, IUTHEBASI COA, IUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMNpPENEIATh BAJEHTHOCTh U CTENEHb OKHUCIIECHHUSA
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU CBSI3H
(KoBaJICHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COEIMHEHUSX, THUI
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAUHEHUM;

c(hOpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAMJICKHOCTH HEOPTaHUYECKUX
BEIIECTB IO HX COCTAaBYy K OMNPECIEHHOMY KiacCy/TpymIe COeIuHEHUH (TpocThie
BEIIECTBA — METAUIbl M HEMETaJJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEpHbIE
THJIPOKCH/IBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI MNEPUOAUUYECKOIO 3aKOHA
J.W. MenneneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHAYECKUX dJIeMeHTOB 14 mnepuonoB Ileprogmyeckol CHCTEMBI XUMHUYECKUX
aneMenToB J[.W. MenneneeBa, UCHOIb3Ysl HOHATUS «S-, P-, d-3IEKTPOHHBIE OpOUTATIY,
«QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XMMHYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoanueckon
CUCTEeMBbI XUMHYeCKuX 3jieMeHTOB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IU4HBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TEHETHYECKOM CBSI3M MEXJYy HEOPraHWYECKMMH BELIECTBAMH
C IOMOIIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINM;

cOPMUPOBAHHOCTh ~ YMEHHUS  KJIaCCU(PUIMPOBATh  XUMHUYECKHE  pEeaKLIUu
[0 Pa3MYHBIM MpHU3HAKaM (YUCIy M COCTaBy pearupyrolux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTETNeHEH OKHUCIEHUS JJIEMEHTOB, OOpPaTUMOCTHU
peakiiy, y4acTHIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATh YPABHEHUS PEAKLMN PA3IMUHBIX THUIIOB,
MOJIHBIE W COKpAILIEHHBIE YPAaBHEHUS PEAKIMM MOHHOTO OOMEHA, yYMThIBasl YCJIOBHUS,
IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKLUMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTAB PA3JIMYHbIX HEOPTAaHMYECKHUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHUH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOIO OajlaHca 3THUX
peaKkuuu;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT PA3IUYHBIX (HaKTOPOB; XapakTep CMELIEHUS XMMHUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh XUMHUECKHE MPOIIECCHI, JIekKAIUe
B OCHOBE MPOMBIIUICHHOIO TIOJIYYE€HUS CEPHOM KHUCIOThI, aAMMHAaKa, a TaKKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEIECTBA B PACTBOPE», O0BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKHUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO 3 dexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAHECHUS
SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh TMpaBWiIa IMOJIb30BAHUS XUMHUYECKOU
MOCY/10i U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPAaBUIIA OOPAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMH IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB;

chOPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATh  XMUMHUYECKUN
AKCHEPUMEHT (pa3jioKEHUE IMEepOoKCHAa BOJAOpPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONPEAEIECHUE CPEllbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO WHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIMU Ha Cyib(darT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha KATUOH
aMMOHWUSI, pelIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «HemeTtamiby)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MACHOCTH MPU 0OpaIlleHUH ¢ BEIIECTBAMU U
JabopaTopHbIM  00OpyIOBaHUEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U
(dbopMyIUpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHUM  KPUTHYECKU  aAHAJIU3UPOBATH  XUMHUYECKYIO
uHdopMaIMIo, TOJY4aeMyld H3 pPa3HbIX HCTOYHUKOB (CpeICTBa  MacCOBOM
KOMMYHUKaIu, TuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIOATh MIPaBUila SKOJIOTUYECKH 11eJIeCO00Pa3ZHOTO
MOBEJICHUS B OBITY U TPYJOBOU JACATEIHHOCTU B IIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXaloIed NPUPOAHOM Cpelbl, OCO3HABATH OMACHOCTh BO3JICHCTBUS HA >KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMass CMbICH mokazarens I[IJIK, moscHsTh
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpraHU3M YEJIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins mist 3anmucu XuMU4IecKux (GopMyL.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanme
No KommuectBo OcCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cofepaHue
/11 4acoB oOy4Jaronuxcs
y4eOHOTO0 IpeameTa
Pa3znea 1. TeopeTudyeckue 0CHOBBI OPraHUY€eCKOM XUMHHU

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYECKUX
COEAMHEHUM

A.M. bytnepoBa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHUE B I10JIYYEHUU HOBBIX BEIECTB
Y MarepuaioB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKas CBSA3b

B OPTAaHUYECKUX COCAUHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiaccupuKauu
oprannyeckux Beniects. HomeHnknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
HA3BaHUS BAXKHEUIINUX MTPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

[IpuMEHATH OJIOKEHUS TEOPUU
CTPOEHUSI OPraHUYECKUX BELIECTB

A. M. BytnepoBa st 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUJISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIl€HHON ) POpMyIT OPraHMYECKUX
BEIIECTB.

OnpenensaTs BUbl XUMUYECKOH CBSI3U
(onIuHapHBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHEHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IPUPOJIE, XaPAKTEPU30BAThH €€
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e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3iamMmu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIEHUIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHbIEC OIBITHI:

— MOJIECTMPOBAHNUE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmroaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Paszgeua 2. Yriaesoaopoasl

2.1 | IlpenenbHble AJIKaHBI: COCTaB U CTPOECHUE,
YIJIEBOIOPOIBI — TOMOJIOTHYECKHM psiA. MeTaH 1 3TaH —
aJIKaHBI MPOCTEUINE MPEACTABUTENH ATKAHOB!

COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, ITOTYUEHUE U
pUMEHEHUE

2.2 | HempenenbHble AJIKEHBI: COCTaB U CTPOEHUE,
YTIEBOIOPOIbIL: TOMOJIOTUYECKUH Psifl. DTHIIEH —

AJIKCHBI, AJIKaA1CHBI,
AJIKMHBbI

IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHMUs,
raJIOr€HUPOBAHMs, TUIpaTaLUH,

PackpeIBaTh CMBICIT U3Y4aeMbIX
MOHATUH (BBISBIISATH UX XapaKTEPHbIE
NPU3HAKH), YCTAaHABJIUBATH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILME ITOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHHS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaI€HHOM ) (hOpMyJT OpraHUuYECKUX
BEILIECTB.

YcraHaBaMBaTh NPUHALIEKHOCTD
BEILIECTB K OIIPEAEICHHOMY KJIacCy
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OKHUCIICHHUS U TIOJTUMEPU3ALIUN )
Hax0>JICHUE B IPUPOJIE, ITOITYUYCHHE U
MIPUMEHEHUE.

Ankaauensl: 0yraaues-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIIHS TOJTUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AlleTUIIEH — MPOCTEUIINI
MPEJCTABUTENb A IKUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOTYUYEHUE U TPUMEHEHHE

23

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3MYECKUE U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejioBeKa. [ 'eHeTuueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPO/IOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTU4YECKON HOMEHKIIATypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHEC
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH Pa3IMUHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (OpMYIL.
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24

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKU HEPTH, UX TPUMEHEHUE
B MPOMBIIIUICHHOCTH U B OBITY.
KameHHBI yroyib 1 IPOIYyKTHI €T0
nepepadoTKH.

IKCIEPUMEHTAIbHbIC METOAbI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e J[emoHCTpaIuu:

— komutekuuu «HedpTe» 1 «Yronby;

— BuaeodparmenT «Bynkanuzarms
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHOE ONpeIeNICHHE yriepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IaMu
MJIACTMACC, KAYYyKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YTIE€BOAOPOIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

No 1. ITonydeHue sTuiIeHa U U3yYEHUE
€ro CBOUCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPaKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JJAOOPATOPHBIE ONBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM oOpalieHusl C BeIeCTBaMHU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHUSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKHUX padOoT M0 MOJIYYEHUIO U
U3YYEHUIO0 OPTaHUYECKUX BELIECTB.
IIpencraBiATs pe3yabTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOANTE BBIUUCTICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuérHrle 3a1auu:

— OIIPEIEIICHNE MOJIEKYJIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peakuuu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIISATH CBOIO [TI03HABATEIbHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JeSITETbHOCTH

Hroro no pazgeny

13

Pa3znen 3. Kucaopoacoaep:ka

e OPraHu4eCKue COCAUHCHUA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKUE K XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIlaMU, TaJIOT€HOBOIOPOJIaAMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnonornueckoe 1eUCTBUE

Ha OpraHu3sMm uesoBeka. [I[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpeIBaTh CMBICIT U3Y4aEeMbIX
MOHATUH (BBISIBIISATH UX XapaKTEPHbIE
NPU3HAKHU), YCTAaHABJIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOILIME TTOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIJICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BEILIECTB.

YcraHaBauBaTh NPUHALIIEKHOCTD
BEILIECTB K OIPEAECICHHOMY KJIacCy

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
II0 CUCTEMATUYECKON HOMEHKIIATYpE;
IIPUBOJUTH TPUBUAIIBHBIEC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M 4esioBeka. [ Ipumenenue
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anpaerunpl: popmanbaerua u
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakiuu OKUCIEHUsI U BOCCTAaHOBIICHHUS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OIHOOCHOBHBIE MPEJIETLHBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XUMUYECKOE CTPOCHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmiue cBoiicTBa KUCIIOT, peaKus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CreaprHOBas U OJIEMHOBAs
KHUCJIOThI KaK MPeCTaBUTENIN BbICILIUX
KapOOHOBBIX KHCIIOT. MbLIa KakK COJIH
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['niponus
CJIOKHBIX 3PUPOB. JKHUpHI Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOTYYEHHS] TUITUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaiabaeruaa,
aleTanbJAerua, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJUTFOJI036] ); BBISBIIATH TCHETUYECKYHO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIIUX XUMHUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHUE

JUTSL KA3ZHEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTaHUYECKHUX BEIIIECTB, MOSICHATh

Ha TPUMepax CrocoObl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. [ uaApoIn3 KupoB

33

YTieBoanl

VYreBoibl: cocTaB, KiIaccuduKaims
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B IPUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSITEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
H30MED TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0XXJICHUE B MIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uennroo3a Kak NpupogHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
LEJUTIOI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmarna (TUAPOIU3,
KaueCTBEHHAs PEAKIUS C UOJIOM).
JKCNePUMEHTATIbHbIE METOABI
H3Yy4eHUs] BELeCTB M UX MPeBPaLlleHUI:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuUJiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y IPAKTUIECKUX pabOoT M0 MOTyUYEeHHUIO
Y U3yYEHUIO OPraHMYECKUX BEIIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

TUTSL OTIPEIEIICHUST MOJICKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITh CBOKO [TI03HABATEIbHYIO
JESITENIbHOCTD; MPUHUMATh AKTUBHOE
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e JlaGopaTopHBI€ OIBITHI:

— FOpEeHHE CIIUPTOB;

— B3aUMOJICUCTBUE TIUIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aMMO/ICHCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTryeckue paboThI:

Neo 2. CBoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacuérHblie 3agauu:

— ONPENEIIEHNE MOJIEKYJIIPHOU
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX JIEMEHTOB U 10 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacu€Thl IO YPABHEHUIO XUMUYECKOMN
peaxiu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pazgeny

13

Pa3znen 4. AzoTcoaep:kaiye opraHuyeckre coeuHeHunst

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOEHUE, (PU3nyeckue u
XMMHUYECKHE CBOMCTBA (peaKkunuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3alMOCBSI3b, UCIOJIb30BAThH
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C KHCJIOTaMU U TOPEHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
am(poTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre U XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornyeckoe 3HaUeHNE aMUHOKHUCIIOT.
CuHTEe3 NenTHI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JeHATypaIns, KAYeCTBEHHBIC PEAKITUN

Ha OeJIKH.

IKCcrnepUMeHTATIbHbIE METOIbI
U3Yy4YeHMs BellleCTB U MX NMpeBpalleHuii:
e JleMOHCTpaLu:

— JIeHaTypaiusi 0€JIKOB MpU HArPEBaHUHU;
— I[BETHBIC pEaKIINU OCIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPY ONHCAHUU COCTABA, CTPOEHUSA U
MPEBPALIEHAN OPraHUYECKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIl€HHOM ) (hOpMYJT OpPraHUYECKUX
BELIECTB.

Onpenensars MPUHALIECKHOCTh BELIECTB
K OINPEIEICHHOMY KJIAcCy MO COCTaBy U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJNUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIECKUe 1
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHH (METHJIAMUHA, TJIUIINHA,
OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUISl OpraHn3Ma yesioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO TO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JESATEIBHOCTH

Hroro no pazgeny

3

Pa3pneut. S. BeicokoMoJIeKy/JISIpHBIE COCAUHEHUSA

5.1

IInactmacchl.
Kayuyku. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MOJIMKOHICHCALIHSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
nosnctupoit). HatypanbHslii u
CUHTETUYECKUE KayqyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN ). BoslOKHA: HaTypaabHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

Brnaaets n3y4yaeMbIMU XUMHUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHITUN U PUMEHSTH ATH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOCHHUSI BHICOKOMOJIEKYJISIPHBIX
OpTraHUYECKHUX BEIIIECTB,

JUIs1 OOBSICHEHUS OTICTbHBIX (PAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABIICHUS CTPYKTYPHBIX (popMyIt
BEILIECCTB U YPABHEHUH PEaKLUi
MOJUMEPU3AIUY U TIOJIUKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

JKCNePUMEHTATIbHbIE METOAbI
HU3yYeHNsI BeleCTB U UX NMpeBpallieHuii:
e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOIHBIX Y UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOT'PAMME
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11 KJIACC

No
I\IT

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

KomnuectBo
4acoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Pa3znea 1. Teoperuueckue 0CHOBBI XUMHUM

1.1

CrpoeHune aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii ssiemeHT. Atom. CocraB
aTOMa, U30TONBL. DIIEKTPOHHAA
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepuoauueckast cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMBI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB IO rpyInam u
nepuojaM. 3Hau4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbl XUMHUYECKUX

PackpbIBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICII IEPUOUUECKOTO
3akoHa /1. 1. MenpeneeBa u
JIEMOHCTPUPOBATH €r0
CHUCTEMaTU3HUPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHUYECKUX
AIEMEHTOB |—4 nepruonoB, NCTIONb3Ys
TIOHSITHUS S-, P-, d-INEKTPOHHbBIC
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 IEpUOJaM U rpynIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NpeBpalleHuii:
e J/lemMoHCTpauu:

Buaei Tabmun «llepuoanueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Bunpsl (koBasieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas CBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETIeHb
okucieHus. KaTuoHbl U aHUOHBL.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTBA.
Tunel KPUCTATITNYECKUX PEUIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
J10JIs BEILIECTBA B pacTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
MIPU ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHMS OTICITBLHBIX
(aKTOB U SBJICHHA.

Onpenensatb BUAbI XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensars BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COSIMHCHUSAX PA3JIMYHOTO COCTABA.
[TpoBOIUTH BHIUKCIICHHUS

C UCTIOJIh30BAaHMEM TIOHATHUS «MACCOBasI
JIOJISL BEIIIECTBA B PACTBOPEY.

Bnanets u3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanus HeopraHHuecKux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEIECTB.
JKCIepuMeHTATbHbIE MeTOAbI
H3Y4YeHMS BeleCTB U MX NpeBpalleHHil:
e JleMOHCTparuu:

— MOJIEJIM KPUCTAINIMYECKUX PEIIETOK.
e Pacuérnble 3amaun:

— pacueThl C UCMOJIb30BAHUEM MOHSTHS
«MaccoBas J0Jis1 paCTBOPEHHOTO
BELIECTBA»

1.3

XUMHUUYECKUE
peaxkuuu

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLUN B HEOPTAaHUYECKOU
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BELIECTB; 3aKOH
COXpPaHEHHUs U MPEBPALICHUS IHEPTUU
PU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3IM4uHbIX pakTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUSIOIINE HA COCTOSTHUE
XMMHUYECKOTO PABHOBECHSL.

[Tpunnun Jle [larense.
DNEKTPONUTHYECKAs TUCCOLIUALINSL.
CusnbHble U ciiadble 1ekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpalibHAas, eIouHas. BogopoaHbii

TTOHSTHSIMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEAKIIUU OT Pa3TUIHBIX
(hakTOpoB.

Onpenenstb XxapakTep CMEIIeHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (mpunuun Jle [latensbe).
CocTaBsiTh ypaBHEHUS pEeaKIIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJTIOICHHUE U ONTUCAHNE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIMSHUIO Pa3IMUHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBisTh pe3yabTaThl
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noka3zareib (pH) pactBopa. Peakuuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenune aneKTpoaun3a.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHUsI BeLIeCTB U UX NpeBpallleHuii:
e JleMOHCTpaIuu:

— pa3noKeHue MepoKCuaa BOIOPOIa

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— ONPENEIICHHUE CPEeIbl PACTBOPOB
BEIIIECTB C TOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

e [IpakTUueckue pabOTHI:

Ne 1. Biiusiaue pa3nuasbix GakTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuérHble 3anauun:

— pacyeThl 0 YPABHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aIliCH YPaBHEHUN COOTBETCTBYIOIIMX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BBIUMCIICHUS

10 YpaBHEHUSIM XUMHUYECKUX PEaKIIni,
B TOM YHCJIC TEPMOXHUMHUYECKIE
pacu€Thl

Hroro no pazgeny

13
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Pasznea 2. Heoprannveckas Xumus

2.1

MeTtasuibl

6

Mertamnsl. [lonoxeHne MeTaILIIOB

B [leproanydeckoii cucTeMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB. O01ue pru3ndecKre CBOMCTBA
MeTaiioB. [ IpuMeHenne MeTamios

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IIue CriocoObl
noxydenus: metajioB. Kopposus
MeTaiu10B. CIocoObBI 31U TEI

OT KOPPO3UH.

OO611ast xapakTeprucTUKa METAJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [lepuoanyueckoil cucTemsl
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as xapaKTepUCTUKa METAJIJIOB
no6ouHbIx oarpyni (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€/]lb, ITMHK, XPOM, JKEJI€30.
Baxueimme coeTMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIH).
JKCrepuMeHTATIbHbIE MeTObI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TTOHITUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JJI51 00bSICHEHHS OT/IETTbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUM C YIETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS

B llepuoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONMCHIBATh) O0LINE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COEAUHEHUH, IOATBEPK A
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTHM.

OnuckIBaTh CIOCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e J/leMoHCTpauu:
— KoJuIeKIus «MeTalibl ¥ CILJIaBbD».
¢ JlaGopaTOpHBIE OTIBITHI:
— B3aUMO/JICHCTBHUE
TUJIPOKCHUIA
AJTIOMUHHUS C
pacTBOpaMH KUCIIOT
U IIEJI0YCH;
— Ka4yeCTBEHHBIC
peaKIuy Ha KAaTHOHBI
METaJIOB.
e [IpakTuyeckue pabOTHI:
Ne 2. Pemienue skcriepruMeHTanbHbIX
3aJ1a4 1o teMe «MeTtaibi».
e Pacu€THble 3a1a4u:
— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEIIIECTBA) IIPOJIYKTA PEAKIIUH, €CITH
OJIHO M3 BEIIECTB JaHO B BUJIC pacTBOpa
C OMPEAECICHHON MaCcCOBOM JIOJICH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MTOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca dTUX PEaKUi.
IIpoBOoauTH peakiumy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisiTh pe3yabTaThl
XUMHUYECKOTO IKCTIIEpUMEHTA B popme
3alKMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peaklMii U fenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0M 1 JTab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIUKCICHHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CamMoCTOSTENBHO MIIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB

B [leproanueckon cucteMe XuMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IpUMeEpe
KHUcJopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaeposa u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NpeBpPallCHUI:

e JlemoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIUH.

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4ECTBEHHbBIEC PEAKI[UU HA aHUOHBI U
KaTHOH aMMOHMUS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTHU

B U3MEHEHHH CBOMCTB HEMETAIJIOB U UX
COEIMHEHHH C yYETOM CTPOEHUS UX
aTOMOB H TTOJIOKEHUS

B [Iepnonnueckoit cucreme
XUMHUYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA HEMETAJUIOB, UX
BAXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
pEAKLIUH.

XapakTepu3oBaTh BIUSHAE HEMETAJIJIOB
U UX COEMHEHUN Ha JKUBbIE
OpraHu3Mbl; OMUCHIBATh MPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
JEeSATEIbHOCTH YEJI0BEKa.
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e [IpakTHueckue padbOTHI:
Ne 3. Pemenue skCriepuMeHTaAIbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4u:

— pacyeThbl Macchl BEUIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MU
00BbEMY OJTHOTO U3 y4aCTBYIOIIHUX

B PEaKILMU BEILIECTB; paCYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECH

23

CBs13b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIECCTB

Heoprannyeckue u oprannyeckue
KUCo0Thl. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHeHMs. | eHeTnuecKas CBsI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OaJlaHCa STUX PEaAKIIHiA.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
pacrio3HaBaTh OMBITHBIM MyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCH YPaBHEHUI COOTBETCTBYIOLIUX
peakiui 1 fenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0H U 1a00PaTOPHBIM
000pyIOBaHUEM.

[IpoBOIUTH BBIUKCICHHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JESATEIBHOCTH

Hroro no pasaery 17
Paznen 3. Xumus u :Ku3Hb
3.1. | Xumus u )KU3Hb 4 Ponw xumuu B o6ecriedeHun PackpbIBaTh posib XUMHUH B PELICHUU

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, PA3BUTHH
MenuuuHbl. [ToHSITHE O HAYYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIUTAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMUS U
3I0pPOBbE YEJIOBEKA; ITPaBUJIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX U
HKOJOTUYECKUX MTPOOIIEM YEIOBEUECTBA,
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHUCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOro
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsaTh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM >KM3HU. brITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha [IpUMepax CrocoObl yMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3/ICHCTBHSL.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBl.

Hcnonb30BaTh NOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NeATEITbHOCTH, CBA3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCuoHAIbHOU
JESATEIIBHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€
pelieHus

Hroro no pazaeny 4
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
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