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Pabouas nmporpamma MAOY COLI Ne 41 r. Tomcka no y4eOHOMY MNpeaMeTy
«Xumus» (0a30BBIM  YpOBEHb) (MpeaMeTHass o00yacTh «EcCTeCTBEHHO-HAy4YHBIE
peIMEeThI») (Jaee COOTBETCTBEHHO — IMpOrpaMMa [0 XHMHH, XWMHs) BKJIFOYACT
MOSICHUTEIIFHYIO 3aMKCKY, COJIepKaHne 00YICHHUS, TUITAHUPYEMBIE Pe3yIbTaThl OCBOCHUS
IPOrPaMMBI 110 XUMUH, TUNIAHUPYEMBIEC Pe3yJIbTaThl, TEMAaTHUECKOE TNIAHUPOBAHUE.

[losicHutenpHas 3amucKa OTpakaeT oOIIMe IMeNu W 3aJa4d W3YYCHHS] XUMHH,
XapaKTePUCTUKY TCUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydaroluMUcH,
MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKXke MOIXOAbl K OTOOpY COJIepIKaHWUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJdbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAHUPOBAHMSI.

Conmepxanre OOYYCHHsI pacKphIBacT COACpKATENbHBIC JHUHUH, KOTOPHIC
npearaloTcs Ay 00s3aTeIbHOTO M3YYCHHS B Ka)KJIOM KJIacce Ha YPOBHE CPEIHETO
ob1rero oOpazoBaHusI.

[InanupyeMble pe3yibTaTbl OCBOCHHUS IMPOTrpaMMbl 1O XHWMUHU BKIIOYAIOT
JMYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YeHHUS Ha YpOBHE
cpenHero oouiero oOpa3zoBaHMs, a TaKKe IPEIMETHbIE JOCTHKEHHUS OOydarolerocs
3a KaXIbli ToJ1 00y4eHUsI.

IMNOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa Mo XMMHUHU Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHus pazpaboTaHa
Ha ocHOoBe DenepanmpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccuiickoii ®enepauun», TpeOOBaHUN K peE3ylbTaTaM OCBOEHHUS (enepaabHOM
oOpa3oBaTenbHONM TporpaMMbl cpeaHero oOmiero oopazoanus (DPOII COO),
npeacTaBieHHbIX B dDenepasbHOM TOCYIapCTBEHHOM 00pa30BaTEeIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuum npenojaBaHus y4yeOHOro mpeaMera «XUMUsD»
B oOpa3oBarenbHbIX opranuzanusax Poccuiickoii @enepannu, peaqu3yomnX OCHOBHbBIE
o0pa3oBareybHbIE MPOTrpaMMbl, UM OCHOBHBIX MOJOXEeHHH «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaBurenscTBa P® ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICICHUIO 00IIIeH
CTpaTeruu OOy4YeHUs, BOCIIMTAHUSA U Pa3BUTHS OOy4arOUIUMXCsl CPECTBAMH Y4eOHOTro
npenmera «Xmmus» aug 10-11  kmaccoB Ha  06a30BOM  ypOBHE  COCTaBHIIU
koHuentyanbHble mnonoxkenus @OIrOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJICp)KaHMS, pEe3yJbTaTOB OOydYeHHS M TpeOOBaHWNA K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSMU MporpamMma Mo XuMuu (06a30BbIN
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBAET o00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJiepiKaHUe,
onpeesieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTepUCTUKHU HA KaKJIOM dTare
U3Y4YEeHUs MpeaMeTa, MpeayCMaTpuBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEpPKaHUA U
pacnpeiesieHus ero Mo Kjiaccam, OCHOBHBIM pa3zesiaM U TeMaM Kypca;



naéT MpUMEpPHOE pachpenesieHne y4eOHBIX YacOB IO TEMATHYECKUM pas3ieiiam,
PEKOMEHIyeT MPUMEPHYIO IMOCIeI0BATEIbHOCTh H3YUYEHUSI OTICIbHBIX TEM Kypca
C Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTO mpoIliecca,
BO3PACTHBIX 0cobeHHOoCcTel oOyuarommxcst 10—11 kmaccos;

Ta€T METOAMYECKYI0 HHTEpIpETalfio IeJied HM3ydYeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
COZIEpKATEIbHOU XapaKTEPUCTUKU ITUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHON MpPOTpaMMbl  CpeAHEero oO0miero o6pa3oBaHUsl  (JUYHOCTHBIX,
METaIlpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIbHOU
NEesATEeIbHOCTH O00ydYarouierocss IO OCBOCHHMIO cojepkanus mpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMSM B TIpOrpaMMme IO XHUMHH COOJIOJIeHA MPEEeMCTBEHHOCTh
¢ (enepanbHOIl pabodeil mporpamMmoil OCHOBHOro oOIIero o0pa3oBaHUs MO XUMHUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHu3aIluii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJIy4aeMO€ BBITYCKHUKaMHU 00I111e00pa3oBaTeIbHON
OpraHu3alliu, SBJISIETCS HEOThEMJIEMOW YacThio HMX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEpPIIAIOIIAM 3TallOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYITUX LIETTOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHusi. ITU
IIEHHOCTH KAacaroTCs TO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHPOBO33PCHHS U
oO1el KyJIbTypbl 4YElIOBEKa, a TakKe HSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3/JI0pOBBIO M MPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHE
00yyJaromuxcsi Ha YpPOBHE CpEAHEro oOIero o0pa3oBaHUsl CpPEACTBAMU Y4eOHOTO
npeaMeTa «XUMHs», COJAEpKaHUe U TTOCTPOCHUE KOTOPOTO OMpENeNieHbl B MporpaMmme
0 XMMHH C YIETOM CHEIU(GUKN HAYKA XUMHH, € 3HAUYCHUS B MO3HAHWW MPUPOIBI U
B MaTepuaJbHOM JKM3HM OOIecTBa, a TaKXke ¢ Yy4éroM OOmux meled u
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro OOIIEero
obOpazoBanusi B Poccuiickoit ®enepaunuu. Tak, Hampumep, npu (OPMHPOBAHUU
colepkaHusl MpeaMeTa «XUMHS» YYTEHBI CIEAYIOIINE TMOJOXKEHHUS O Crenu(uke u
3HAYCHUU HAyKH XUMUHU.

XuMHsI KaK D3JIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK WIPacT OCOOYH pOJb
B COBPEMEHHOM IMBWJIM3AIIUU, B CO3/IaHUM HOBOW 0a3bl MaTepHAIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHNE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B CO3/TaHNC
IIEJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEeM MHpPE Kak O €JIUHCTBE MHPHUPOAbI U
YeJoBeKa, KOTopoe (OpPMHPYETCS B XMMHUU Ha OCHOBE TOHMMAaHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIET0 MUPa, OCO3HAHMS B3AMMOCBSI3H MEX1Yy CTPOCHUEM BEUIECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHo B3aUMOACHCTBYS C IPYrHMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOW KYyJIBTYPbl, HEOOXOJAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa ¥ SKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWMHS KaK Hayka
co3ujiaTeNibHasl, KaKk HayKa BBICOKMX TE€XHOJIOTMI HalpaBjieHa Ha PEIICHUE TII00aTbHBIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, TTUIIIEBOM,
HKOJIOTUYECKON 0€30MaCHOCTU U OXPaHbI 3JOPOBBA.



B cooTBeTCTBUU € 00IIMMHU LEISIMU U IPUHIIMITAMH CPEIHETO O0IIEro 00pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXOAMMYIO WM il BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUCHHS B JKU3Hb COITMYMa, MPOJOJDKCHHS 00pa30BaHMs B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBISIOIKUMHY ITpeAMETa « XUMUS» ABIIAIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xumus» 1 «OO0IIasi 1 HEOPTaHWYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHU4eCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM U3 0OIed XUMHUH) W OpPraHUYeCKOM XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMBl 3HAHWW MPU U3YYEHUHM NpeaMera 00ecrneurnBacT
BO3MOXKHOCTh PACCMOTPEHHS BCET0 MHOT00Opa3usl BEIIECTB Ha OCHOBE OOIIMX TMOHSITHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckasi XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K UW3YYEHHMIO YydyeOHOro marepuajsa U OOYCJIOBJIEHA HUCTOPUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha ONMPENENEHHBIX TEOPETUUYECKUX YPOBHSIX. Tak,
B Kypc€ OpPTaHMYECKOM XMMHH BEIIECTBA pacCMaTPUBAIOTCA HA YPOBHE KJIACCUUYECKOU
TEOPUU CTPOCHUSI OPTAaHUUYECKUX COCMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHHUH BelecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YTIJIEBOJOPOJAOB JO CIOKHBIX OHOJIOTHYECKU
aKTHUBHBIX COEIMHEHWI. B Kypce oOpraHuyeckoil XHWMHHU TMOJYy4aloT pa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl IEePBOHAYAIBHbBIC
MPEACTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKON pPEaKIIHH.

[Ton HOBBIM yrJioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsl U3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro  0Opa3oBaHUS
TEOPETUUECKU MaTeprasl U (aKTOJOTUYECKUE CBEJACHUS O BEHIECTBAX U XUMUUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHuueckas XuMush» 00ydarommumcst
NPEAOCTABISAECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAYEHHE MEPUOAUYECKOrO0 3aKOHA
C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX TMO3UIUHN, ITy0Ke MOHSITh UCTOPUUYECKOE
U3MEHEeHHEe (YHKIMNA HTOr0 3akoHa — OT o0oOmarome A0 OObICHAIONIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWKA O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOWMCTBAaX M MPUMEHEHUH, a TAKKE O XHUMHYECKHX PEaKIUSAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSAX MpOTeKaHus JonoyHsercsa B Kypcax 10 m 11 kimaccoB snemeHTamMu
COZICp’KaHMS, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUM M MPUKIATHON XapakTep. DTHU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3H XUMUU C APYTUMHU HAYKaMH, PACKPBIBAIOT €&
poJib B TIO3HABATEIHLHOM W MPAKTUYECKOW JEATEIbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBKEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX
MPWIOKEHUN XUMHUU, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



U JINYHOCTHO 3HAYUMBIX MPOOJeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUST WHTEIUICKTYaTbHbIX
U DKCIIEPUMEHTAIBHBIX HCCIIEOBATENIbCKUX 3a7ad. B 1enom cogepkanue yueOHOTO
npeaMeTa «XuMus» JAHHOTO YPOBHSI W3YYEHHUSI OPHUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPraHMYECKOTO M OpPraHuyecKkoro Mupa,
0OYCJIOBIICGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, TO3HABA€MOCTh
NPUPOAHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUIN MEXKYy HOBBIMU
dbakTaMl M TEOPETHUUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEUICHUHU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUSCKUX PECYpPCOB,
CBIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTHM U MaTepUasoB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA U COLIMAIIM3AIMN 00YyYarOIIUXCs
MPUHSATHIE POrPAMMOM MO0 XUMUHU TOAXOAbI K ONIPEACIICHUIO COAECPIKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX JAEHCTBHIA,
UMEIOIMX 0a30BOE 3HAUEHUE ISl Pa3IMYHBIX BUAOB JACATEILHOCTU: PELICHUS TTPOOIIEM,
MOKCKA, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOTUMBIX AJI TPUOOPETEHUS OIbITa
MPAKTUYECKON U MCCIIEIOBATEIbCKONW JIEITEIBHOCTH, 3aHUMAIONICH Ba)kKHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npemnogaBaHusi XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CpeJHEro oduiero oopa3oBaHusi, IpU OMPEACICHUHN COJAECPKATEIbHON
XapaKTepUCTUKU 1EJIed M3y4YeHHUs TMpeIMeTa HAMpaBICHUEM IEPBOCTEIICHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IESITEIbHOCTH Y€JI0BEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIWYECKOW TOYKU 3PEHHSI TaKOU
MOAXOJ] K ONPEACIICHUIO LIeJIe U3ydeHUs TpeaMeTa SBIJISIETCS BIIOJHE ONIPaBIaHHbBIM.

CornacHo TaHHOW TOYKE 3pEHUS TTIAaBHBIMU IEJISIMU U3YUCHUS TTpeaAMETa « XUMHUSI»
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak BaKHEHIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSITHS,
byHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHHM, OCBOCHHE SI3bIKa HAayKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHHEe U PA3BUTHE TMPEJCTABICHUM O HAYYHBIX METOJax ITO3HAHUS
BEIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX MJiS TMPUOOpETEeHUs YMEHUN
OPUEHTUPOBATHCS] B MUPE BEILIECTB U XUMHUECKUX SBJICHHUH, UMEIOIITUX MECTO B PUPOJIE,
B IPAKTUYECKON Y MOBCEAHEBHOW KWU3HH;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHUYECKOTO0 DJKCIIEPUMEHTA, COOJIIOJCHUEM TMpaBuil O€30MacHOIo
oOpallleHHs C BEIeCTBaMHU.

Hapsany ¢ »TuM conepxareinbHas XapakTepUCTHKA IeNedl U 3ajJad H3y4deHus
npeaMeTra B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU



C HOBBIMM IIPUOPUTETAMH B CHCTEME cpenHero ooOumero odpasoBanus. CeronHs
B MPEINOJaBaHUM XUMUU B OOJNBIIEH CTENMEHU OTAAETCSA MPEANOUYTEHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl 0Oy4eHMs, OpPUEHTUPOBAHHON Ha MOJATOTOBKY BBIITYCKHUKA
O0IIE00pa30BaTENbHONM  OpPraHu3allid, BIAACIOIIET0 HE Ha0OpOM 3HAHMUW, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHHUSMH aKTHBHOTO
NOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3aj1ay.

B oroii cBa3m npu u3ydeHun mnpeaMera «XuMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUE LIENIU U 3a7a4u, KaK:

ajanranus oOydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOLIEIOCS MHMpa,
(OopMUPOBAHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0O00pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHUBEPCAIbHOE 3HAYCHUE /IS PA3IMYHBIX BHIIOB JIEATEIBHOCTH: PEIICHUS
npoOieMm, TMOUCKa, aHaiau3a W o0paboTkM  MHPOpMaUHh,  HEOOXOJAUMBIX
JUTS IPUOOPETEHUS OTIBITA JIEATEIHHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XMMHH, a TakXe JJs OLEHKH C IMO3ULUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB U XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIIMXCsA: CIOCOOHOCTH CaMOCTOATENBHO NPUOOpPETaTh HOBBIE
3HAaHUS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH JIJIsl [TOMCKA U aHAJINM3a y4eOHON 1 Hay4yHO-
TOMYJISIPHON MH(OPMAIIH XUMUYIECKOTO COJIePIKaHNUS;

(opMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUIEHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU I[UIAHUPOBAHHUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y O0yUaIONINXCsl yOKIEHHOCTH B TYMAaHUCTUIECKON HATIPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEHICHUH TJI00aJbHBIX MPOOJIEM PpalMOHAIBHOTO
OPUPOJIOTIOIb30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECypcoB U  COXpPaHEHMs
IPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe INPUOOPETEHHS ONbITa HCIOJIb30BAHUSA
MOJyYEHHBIX 3HAHWUW IS TIPUHSATHS TPAMOTHBIX PEIICHUA B CHUTYaIlHsIX, CBS3aHHBIX
C XUMHUYECKUMHU SIBJICHUSMH.

[enu w 3amaun  u3ydeHus mnpeaMmeTa «XUMHS» TMONYYWIA TMOAPOOHYIO
METOJMYECKYI0 HMHTeprperauuio B pazzaene «llmanupyembie pe3yabTaTbl OCBOCHUS
IporpaMMbl IO XUMHUN», Ojarogaps yeMy oOecnedyeHO YETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHWS M YMEHHS UMEIOT MpsSIMOe OTHOIIEHHE K pealn3aliid KOHKPETHOM
LEH.



B yueGHOM miiaHe cpenHero oOiero o0pa3oBaHUsl MpeAMET «XHUMUs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06acTu « EcTecTBeHHO-HAYy4YHBIEC IPEIMETHD».

OOr1iee YMCIIO YacoB, PEKOMEHIIOBAHHBIX JUIS W3y4YCHUS XUMHU — 68 uacos:
B 10 xnacce — 34 gaca (1 gyac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hefel0).



COJIEP) KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpenMer opraHuveckod XMMHUHU: €€ BO3HMKHOBEHHE, pAa3BUTHE U 3HAUYECHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MaTEpUANIOB. Teopus CTPOEHHUS OPraHUYECKHUX
coenuHeHnit A.M. bytiepoBa, €€ ocHOBHbIE MONOXKeHUA. CTpPYKTypHbIE (POPMYIIbI
OPraHUYECKUX BEHIECTB. ['OMoorus, nzoMepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX
COCJIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenre o KiIaccuPUKalMM OpraHUYECKUX BemlecTB. HomeHnknatypa
OpraHUYEeCKUX COCIUHEHUH (cHucTeMaThyecKas) U TPUBUAIbHbIC HA3BaHUS BaXKHEHIIMX
MPEACTABUTENIEH KJIACCOB OPTAHMYECKUX BEILIECTB.

JKCIepPUMEHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMy OPraHUIECKHX BEIIECTB U MaTepHaIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIECTB, HAONIOJICHUE U OINHCAHUE
JIEMOHCTPAIMOHHBIX OTBITOB 10 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPU HArpeBaHUHU
(ru1aBieHue, 0OYTIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psf. MeTaH u 3TaH — NpOCTeIme
MPEACTABUTENIN JKAHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
rOpEeHUs ), HAXOXKJICHUE B MPUPO/IE, MOJIYyUYECHHUE U TIPUMEHECHHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUN psi. OTWIEH W TPONUICH —
MPOCTEHIINE TIPEACTABUTEIIN aJKCHOB: (DU3UYCCKUE M XUMHYECKUE CBOMCTBA (pPEaKIuu
TUIPUPOBAHUS, TAJOTCHUPOBAHUSA, THApATAIMM, OKHUCICHUS U TOJUMEpPHU3AINN),
MOJy4YeHHE U TPUMEHEHUE.

Ankamuensl: Oyramuen-1,3 wm wmetwnOyrtagueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHUYECKHE CBOMCTBa (peakius mojauMepusaiuu). IlodydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psl. ALCTHICH —
MIPOCTEHIIINI MPEICTABUTEIb AIKHHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE M XUMHUYCCKHE
CBOWCTBA (p€akuuW TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAIllUU, TOPEHHUs),
MOJy4YeHHE U TPUMEHEHUE.

Apensbl. beH3out: coctaB, cTpoeHue, (U3NYECKUe U XUMUYECKHUE CBOMCTBA (peaKinu
raJIOreHUPOBAHUS W HUTPOBAHMS), TOJy4YeHHUE W TNpuMeHeHue. Toayon. cocmas,
cmpoeHue, @usuueckue U Xumuyeckue Cceoucmea (peakyuu 2ano2eHupo8aHus U
HUMPOBAHUSL), NOAYyHeHUue u npumeHerue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEXK]y YIJIEBOAOPOAaMU, MPUHAIIEHKAITUMHU K Pa3IUYHBIM KJIaccaM.

! Kypcueom B TekcTe BbIIENEHbI 3JIEMEHThI CONEPKAaHMS y4eOHOrO Marepuana, KOTOpPbIE H3yYaroTCs
B 03HAKOMHTEIHLHOM IIAHE W HE BKJIIOYAIOTCSA B COCTaB NIPEIMETHHIX pe3ynsTaToB ocBoeHuss DOII COO
Ha 6a30BOM YpOBHE.



IIpuponHbIE HCTOUYHUKH YTI€BOAOPOAOB. IIpupoaHblii Ta3 U MOMyTHbIE HEPTAHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TU: IEPErOHKa, KPEKUHT
(TepMUYECKMM, KaTaauTHuecKuil), nuponu3. Ilpoaykrel mnepepa®oTku HePTH, HUX
OPUMEHEHHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yronb W IPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MPeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekinu «Hepb»
U «YToib», MOJCIUPOBAHUE MOJEKYI YIIEBOAOPOJOB U TaJOr€HONPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYEHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HCXOJHOTO BEIIeCTBA WJIM TPOJYKTa PEaKIMH I10 M3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

Kucsopoacoaep:kamue opranudeckKue coeIuHeHust

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XUMHUUYECKUE CBOMCTBAa (peakiuyd C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAaMH,
ropeHue), npuMeHeHrue. BogpopoiHbie CBSI3U MEXAYy MOJIeKyJlaMu crupToB. JleicTBue
METaHOJIa U ATaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IICJIOYHBIMM METaUIAMH, KadeCTBEHHAas
peakiys Ha MHOTOAaTOMHbIE CIIUPTHI). JleiicTBUEe Ha opraHu3M uenoBeka. [IpuMeHneHue
TJIUIEPUHA U STUIICHTJIMKOJIS.

deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBa (pEakIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakiuun), MoJTy4YeHUe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJIYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TIpejieibHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAas W YKCyCHas
KHCIIOTBI: CTpOeHHE, (U3UICCKHUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIHE /IS Ki1acca
KHCJIOT, peakuusi dSTepudukaiuu), mnoiaydyeHue u mnpuMeHeHue. (CreapuHoBas W
OJICMHOBAs KUCJIOTHI KaK MPEJCTaBUTEIH BBICIINX KapOOHOBBIX KUCJIOT. Mblla Kak COJU
BBICIITIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2QUpPHl KaK MPOU3BOJHBIC KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOMKHBIX
a¢upos. Kupsl. 'uaponus xupos. [Ipumenenue »xupoB. buosorndeckas poJib >KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOIOB (MOHO-, AU- W TIOJUCAXApPUIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PU3uYecKre
U XUMUYeCKue CBoMcTBa (B3amMmopeicTtBue c ruapokcuaoMm wmeau(ll), oxucinenue
aMMUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpoKeHUE TIIOKO3bI),
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HaxXOXJIEHUE B MPHUpOJEe, MpUMEHEeHHe, ouonornueckas poib. Dotocunres. Opykro3a
KaK M30Mep TIFOKO3bI.

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

Kpaxman u 1memnrono3a Kak mpupoaHble monuMmepbl. CTpoeHHME Kpaxmaia u
IEJUTI0N03b. DU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmaa (TUIpOIn3, KaYeCTBCHHAs
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METOIbI H3y4YeHHs BellleCTB U UX NMpeBpanieHni

[IpoBenenue, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CITUPTOB, KAYECTBEHHBIC PEAKITUN OJTHOATOMHBIX CIIUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TNIMIIEPHUHA C THUAPOKCHUIOM
meau(Il)), ampaerumoB (OKHCIEHWE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3amMopeiicTBMe Kpaxmana € HOJIOM), TPOBEJCHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM TMPOAYKTAa peaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB HIIH IIPOTYKTOB PEAKIIHH).

A30Tcoepikalue oprannyeckne coeInHeHns

Amunvl. Memunamun u aHUIUH: cOCmMas, cmpoenue, usuyeckue u XUMudeckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI KaK aM(oOTepHbIE OpraHWYecKHe coeauHeHus. Du3nyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMeEpe TIulMHa). buonoruyeckoe 3HaueHue
amMuHOKHUCTOT. [lenTumbl.

benku kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE CcoenuHeHus. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBONMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIepUMEHTAJIbHbIE METOAbI H3yUYeHHS BellleCTB U UX NMpeBpalleHui
HaOnronenue u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypaius OeJKOB
IIPU HarpeBaHMUHM, [IBETHHIC PEAKIIMH OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHATHUS XHUMHUU BBICOKOMOJICKYJSIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIlnH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
TTOJIMKOH ICHCAIIHSL.

IInacmmaccol  (nonusmunien, NOIUNPONUTEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnoitti u cunmemuueckue xkayuyku (6ymaoueHosulil, XJI0PONPEHO8blll U
usonperosulii). Bonoxna: namypanvHvle (X10NOK, wepcmv, WENK), UCKYCCMBEHHblE
(ayemammuoe 80JIOKHO, BUCKO3@), CUHMemu4ecKue (Kanpox u 1aécam).
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JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomiieHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3annst MeXIpeaIMETHBIX CBS3€HM INPU HW3YYECHHM OPraHUYECKOW XUMUU
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFIOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATUSA: SIBICHUE, HAYUHBIN (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalU3, CUHTE3, KJIacCU(UKaLMs, TEPUOANYHOCTD, HAOIIOICHUE, U3MEpPEHHE,
DKCIIEPUMEHT, MOJCIINPOBAHUE.

®duznka: Marepus, SHEPrusi, Macca, aToOM, 3JEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE BEUIECTBA, (PU3MUYECKUE
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEHIECTB B OpPraHU3ME,
(doTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKONAeMble, TOIUIMBO,
PECYPCBL.

TexHonorus: NMUUIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIHE
CpenCcTBa, JEKaPCTBEHHBIE U KOCMETUYECKUE MPEMAPAThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacIpeieieHUs JIEKTPOHOB MO OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeTHIPEX MEePUOAO0B. DIEKTPOHHAS KOHPUTYpallUsi aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckass cucTeMa XUMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. Cs3zp mnepuoanueckoro 3akoHa © Ileproguyeckoil CHCTEMBI
xuMu4eckux 3eMeHToB J[.M. MeHneneeBa ¢ COBpEeMEHHOM TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS] CBOWCTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX U CJIOXHBIX BEHIECTB IO rpynnaM U NepuojaM. 3HAYCHHE MEPUOUYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBsA3b. Bubl XuMHUeCKO# CBSI3U (KOBaJICHTHAs
HEMoJIsIipHAsE W TOJsSIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3Mbl 00pa30oBaHUS
KOBQJICHTHON XMMHUYECKOU CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTPULIATENIBHOCTh. CTENEeHb OKUCIICHUS. IOHBI: KaTUOHBI
Y aHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTATUTMYECKON PEIIETKH.

[TonsiTue 0 qUCHepCHBIX cucTeMax. MICTHHHBIC U KOJUIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BeIeCTB. | 'eHeTHMdeckass CBA3b HEOPTraHMYECKHX BEIIECTB, MPUHAIC)KAIINX
K Pa3IMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanus XuMUYECKUX PEaKIMii B HEOPTaHMYECKOM
U OpPraHUYeCcKOM XWUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXpPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUIECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (dakTopoB. OOpaTuMbIe
peakiuu. XuMu4eckoe paBHoBecue. DakTophl, BIUSIONINE HA COCTOSIHIE XUMUYECKOTO
paBHoBecus. [Ipunmun Jle [larense.

Onextponutuueckas aucconuanus. CumbHble W ciabbie anekTponauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHasl, menouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE — peakiuu. [lonamue 06  3snekmponuze
Ppacniagos u pacmeopos coeil. Ilpumenenue 31eKkmpoausa.

JKCNepUMEeHTAJbHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHNH

Hemonctpanus Ttabmun «llepuoandeckass cucteMa XUMHYECKHUX  AJIEMEHTOB
.. MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJECHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUAA
BOJIOpOJia B MPUCYTCTBHM KaTalau3aTropa, OMNPEAEICHUE Cpelbl PacCTBOPOB BEIIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MpPaKTUYECKON paboThl «BnusHue pa3audHbX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3ag1aun
PacuéTel Mo ypaBHEHHSIM XUMHUUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXUMUUYECKUE
pacu€Thl, pacU€ThI C UCIIOJIBL30BAHUEM MOHSITUSA «MACCOBas JOJISl BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenne HemetaimioB B llepuogmueckoil cucTeEME XMMHUYECKUX
anemenToB /.M. MenpeneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. dDu3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPOINMS HEMETA/UIOB (Ha MpHMEpe KHCIopoja, cephl, Gocdopa u
yriepona).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TajloT€HOB, CEphbl, a3o0Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHHUH (OKCHUIIOB, KHUCIOPOICOIACPKAIIUX
KHCJIOT, BOJOPOHBIX COCTMHEHUM ).

[IprmeHeHne BaXXHENUIINX HEMETAIJIOB U UX COEUHECHUMU.
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Meramnbr. Ilomoxxenne wmerauioB B llepuoandeckon cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBoiicTBa MeTawioB. CIiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUH METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumol om kopposuu. I[IpuMeHEHNEe METAIIJIOB B OBITY U TEXHHKE.

JKcNepUMeEHTAILHbIE METOIbI H3Y4YeHHs BeleCTB M UX NpeBpalleHn i

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
OKCIIEPUMEHTAJBHBIX 3a/ad, HaONIOACHWE ¥ ONHWCAHWE JIEMOHCTPAIIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCUIA AIFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBCHHBIC PEAaKI[MU Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce UM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PAaCUEThI
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XHUMHUA M KU3Hb

Ponp xumum B oOecrnie4eHHMH 3KOJIOTHYECKOM, SHEPreTHUYSCKOW U IHUIIEBOM
0€301MacHOCTH, Pa3BUTUHM MeIUIIUHBL. [IOHITHE 0 HAyYHBIX METOJaX MO3HAHMS BEIIECTB
Y XUMUYECKUX PEaKIIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYyYEeHUS
Ba)XHEMIIINX BEIIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ Marepuajbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMaTEpHabl, OpPraHMYEeCKHUE U MUHEPAJIBHBIC YI00pCHHS.

XuMHsI H  30pOBbE YEJIOBEKA: TMPABWJIA MCIOJb30BAaHUS JICKAPCTBEHHBIX
npenapaToB, IMpaBuia O€30MaCHOIO MCIOJIb30BAHMS IMPENapaToB OBITOBONM XUMUU
B IIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzanus MeXnpeIMeTHbIX CBA3€H NMpU U3Y4eHUH OOILIEeHd W HEOpPraHUYeCKOU
XuMHH B 11 Kjacce OCyIIeCTBISETCS 4epe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHATHUH, TaK W TOHATHW, SBISAIOIMIMXCS CUCTEMHBIMU JUISl OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepus, SJHEPrus, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, DHEPIrETUUECKUNA YPOBEHb, BEILIECTBO, TEJIO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOpOCTBb.

buonorus: kinerka, opraHusM, 3KocucTemMa, buocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJbI, TMOJE3HbIE MCKOIMAeMble, TOIUIMBO,
peCypCHI.

TexHONmorusl: XUMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBCKOXO3SMCTBEHHOE  INPOM3BOACTBO,  IHUIIEBas
IIPOMBILIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenapaTroB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTUU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBamBaeT TpeOOBaHUSA K PE3yIbTaTaM OCBOCHHUS 00yYarOIITUMUCS
OporpaMM CpenHero oomero oOpa3oBaHUsl (JIMYHOCTHBIM, METAlpeIMETHbIM U
npeaMeTHbIM). HaydHo-MeToauueckol OCHOBOM [JIsi  pa3padOTKU  IJIaHUPYEMBIX
PE3yJIbTaTOB OCBOECHUS IPOrpaMM CpeAHEro o0miero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIbHOCTHBIN NOAXOI.

B coorBeTrcTBUM € CHUCTEMHO-AECATEIBHOCTHBIM IOJAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUS» HAa YPOBHE CPEIHEro OOIIEro
00pa30BaHMs BBIJIEIECHBI CJIEAYIOIINE COCTABISAIONIHE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TpaKJaHCKOM  HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHAINIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaauLnid 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBAaTbCA B CBOEH
NEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIC TIUIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UIEaJaMU POCCHICKOTO
I'pa)X/1aHCKOI0 00I1leCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU TTOBEICHMS,
CIOCOOCTBYIOIIMMHU MPOLECCaM  CaMOMO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPaKaroT
c(hOpPMUPOBAHHOCTh  OMbITAa [O3HABATEJBHOW W  MPAKTHUYECKOW JAESTENbHOCTU
oOyyaromuxcs 1o peanu3alyy NPUHIATHIX B 00IECTBE LICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCTIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U IIPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPH CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUH YYeOHBIX M IMO3HABATCIIBHBIX 3a/1a4, BBIMOJHCHHH XHUMHUYECKHX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIHU3€E PAa3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOTO  OTHOUIEHUS K HMCTOPMYECKOMY M  HAy4YHOMY  HAacJEIUIO
OTEYECTBEHHOW XUMUHU;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
OPUMEHEHUS XHMHH, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh pe3yJbTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, MTOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
uHGOpPMAIIUHU O IEPEOBBIX TOCTIKEHUSIX COBPEMEHHOMN OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBbI
1 [ICHHOCTHU,;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MTOCTYIKU CBOMX TOBAPHUILEH C TTO3ULINI
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) ¢popmMupoBaHHA KYJIbTYPHI 310POBbSI:

NOHUMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3NYECKOMY U MCUXHUYECKOMY
3I0POBBIO;

coOno/IeHns mpaBwil O€30MacCHOr0 OOpallleHus C BEUIeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HH JIFOJICH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHUKATUBHON KOMIIETEHTHOCTH B yU€OHO-UCCIIEIOBATEIbCKOM eI TEIIbHOCTH,
0O0I1IeCTBEHHO TOJIE3HON, TBOPUECKOM U JIPYTUX BUIAX JESITEIILHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacCTHE€ B PELICHUM MPAKTUYECKUX 3a]ay COLUAaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3inmyHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOJAM TPYla U pe3yiabTaraM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYyAIbHOW TPACKTOPUU OOpa30BaHUS,
Oynymeid mpodeccuu W peanu3aliil COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M MOTPEOHOCTEM
00111eCTBa;

17



6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAHUA TJ00aJbHOIO XapakTepa JKOJIOTUYECKUX MpoOsieM, BIMSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIIBHON CPEIbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl pELICHUS
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOTO HENpPUATUSA JCHUCTBUM, NMPUHOCALIUMX BpEl OKpPYKaroUIEHd NPUPOIHON
cpene, yMEHHsA MPOrHO3MPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE MOCIEACTBUS
PEANPUHUMAEMBIX JEUCTBUHM U NIPENOTBPAIIATh UX;

HaJIM4usl Pa3BUTOIO DSKOJOTMYECKOTO MBIIIIEHUSA, IKOJIOTUYECKOU KYJIBTYPHI,
ONBITA JESATEIBHOCTH SKOJIOIMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B N03HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIIBHON IPAKTHKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO IPOTUBOCTOSATH UAEOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKU;

MMOHMMAaHUS CIIeU(PUKN XUMHUHU KaK HAyKd, OCO3HAHMS €€ pojid B (POpMHUPOBAHUU
pallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABIICHUS
00 OKpy:KaroleM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXPaHECHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW ITUBWJIM3ALINY: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJIM B CO3JaHUM HOBOW 0asbl
MaTepUaNbHONU KYJIbTYphI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKON, TTUIIEBOM 1 IKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUU YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXkJA0TO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJIb30BaTh IMOTy4aeMbIe
3HAHUSA JJI aHajdu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOISAIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 00OCHOBaHHBIC 3aKIIOYEHUSI HA OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO TTOJTYYEHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PEIICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWM MO XWMHUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3inuuHbIX cdepax mnpodeccuoHaIbHON
JESITETbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHS YUEOHOT 0 IIpeaMeTa « XUMUsS» Ha YPOBHE
cpeaHero obmero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE IS (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpeIMEeTHbIe) OOIlIeHayuYHble TOHATHUSA, OTPaKaOIIUe
IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B MTO3HAHUS, UCTIONB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEILIECTBO, SHEPrus, sIBJICHHUE, IPOLECC, CUCTEMA,
HAYYHBIA (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIETOBAHHE,
HaOII0ICHNE, U3MEPEHHUE, SKCTIPUMEHT U IPYTHE);

yHHUBEpCajJbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromuye (GpopmMupoBaHue (GyHKIHOHATBHOW I'PaMOTHOCTU U
COLIMAJIbHOW KOMITETEHIIMHN 00YyYaroInXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUEeOHbIEC EHCTBUS B IO3HABATEIBLHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
IIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBUSAMH.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeCTBUS
ba3oBble JJornyeckue 1eMCTBUS

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH UX JOCTUKCHUS,
COOTHOCHUTbH PE3YJIbTATHI ACATCILHOCTH C IIOCTABJICHHBIMHU EIISIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUN TPUEMBI IOTUYECKOTO MBIIICHUS — BBIACIATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM W YCTAHABJIMBATH HMX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS 111 OOBSICHEHUS OTACJIbHBIX (DaKTOB U SIBJICHUMH;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKkuuii;

YCTAHABIUBATh  MPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MEXKTY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX JeHUs (MHAYKTUBHBIC, ICNYKTUBHbIC, 110 aHAJOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYUS B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK
(cuMBOJI) B7eMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XHMHUUYECKOW pEaKIuu —
IIPU PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUN.
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Bba3oBnle ucciaenoBarejbCcKue JeMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GbopMyTUpOBAThH LEIH U 33JIa4H UCCIICIOBAHUS, UCTIOIh30BaTh MOCTABICHHbIE U
CaMOCTOSITENIbHO C(HhOPMYTUPOBaHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUYECKUX
IKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM IIpolLiecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (GopmylnupoBaTh 0000IIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O MIPOJICIAHHON paboTe;

MPUOOPETATh OIBIT YICHUYECKOM MCCIe0BATENbCKON U IPOEKTHOM 1A TEIBHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MIOUCKY METOJIOB PELICHHUS
IIPAKTUYECKHUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITIO3HAHUS.

Pabora ¢ undpopmanumeii:

OPHEHTHUPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX WHPOpMANuu (HAYIHO-TIOMYJIIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHETa),
aHAJIM3UPOBATh MH(OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHSTh Pa3JIMUYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHdOopMaIuu, HEOOXOIUMOI JIJIs1 BBITIOJHEHUS YU€OHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

nmpuoOpeTaTh  OMBIT  HWCIOJB30BaHUS  HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHIA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMmbl, TaOIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAayYHBINA SI3bIK B KA4e€CTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
uHdOopMaIuei: MPUMEHATh MEXIPEIMETHbIC ((PU3NUECKHEe 1 MAaTEeMAaTUUECKHE) 3HAKHA U
CUMBOJIBI, (hOpMYITBI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBUS:

3a/aBaTh BONPOCHI MO CYHIECTBY OOCYXKJaeMOM TeMbl B XOJA€ Juajora
W/WIM  JTUCKYCCHM, BBICKAa3blBaThb HWJEH, (QOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS NTPEIIOKEHHON 3a/1a4u;

BBICTYIIaTh C NPE3CHTAlHMEd pe3yJbTaTOB IO3HABATEIbHOW JESATENBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH NPH BBINOJIHEHUHU
XUMHUYECKOTO DJKCIEPUMEHTa, MPaKTUYECKOM padoThl IO MCCIECJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aliyd y4eOHOro NpoeKkTa U (POpPMyIHpPOBATH BHIBOJIBI
[0 pe3yabTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IMyTEM COTJIACOBAaHUSA MO3ULHUMN B XOJIE
00CyXIeHusI 1 0OMEHa MHEHUSIMU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Uear W 3aJaud, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOCO0 MX
pelieHus ¢ y4TOM MOJTyYeHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEaKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMHUECKON COCTAaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B TTIO3HAHUU SIBIICHUI TPUPOJIbLI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIIBHONW IPaMOTHOCTH, HEOOXOAUMON
JUIS PEIICHUs] TMPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 310pPOBbIO U IIPUPOIHOU CPELE;

BJIAJICHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIAraOIINe
NOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JJIEKTpOHHas 000J0YKa aTroMa, MOJIEKYJIa,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpaIll€HHAs1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YTIEpOAHBIN
CKeJIeT, PYHKIIMOHAIbHAS TPYIINA, PaJuKall, U30MEpHUs, U30MEPhl, TOMOJIOTUYECKUN PsIJI,
TOMOJIOTH, YTJIEBOJAOPObI, KHCIOPOA M Aa30TCOACPIKAIIUE COECIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0OH COXpaHEHHS MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKHUE 3HAHUSI,
JeXkalue B OCHOBE MOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XUMHUYECKHUX SIBIICHHM,
(aKkTOJOrMYecKue CBEIAEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U 0O€30MacCHOM
WCIIOJIb30BAHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JESTEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TMPU3HAKUA TOHSATHH,
YCTaHABIIMBAaTh WX  B3aWMOCBSI3b, HCIOJB30BAaTh  COOTBETCTBYIOIIME  TOHATHS
IIpY ONUCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPraHUYECKUX COCTMHEHNUI;

cOpPMHUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO CHUMBOJIUKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAEHHOM) (hOpMyIT
OpPraHMYeCKUX BEIIECTB U YPAaBHEHUI XUMHUYECKUX PEAKLUM, U3rOTaBIMBATH MOJEIIH
MOJIEKYJI ~OpPraHMYe€CKMX BEIIECTB JUIi WUIIOCTPAMM HMX  XUMHYECKOrO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIUBATh MPUHANJICKHOCTh HW3YUEHHBIX
OpraHUYeCKUX BEIIECTB [0 UX COCTaBY U CTPOCHMIO K OMPENEIEHHOMY KIlaccy/rpyrmmne
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COCNMHEHHN  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOAEpKalUe  COCAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMS), aBaTb KM Ha3BaHUS II0 CHCTEMAaTHYECKOU
nomenkinarype (IUPAC), a Take NPUBOAWTH TPHUBHAIbHBIC HA3BaHHS OTACIbHBIX
OpPraHUYeCKUX BEUIECTB (3TUJICH, MPOIWIICH, alleTHUIICH, STUIICHTIIUKOIIb, TIUIIEPHUH, (DEHOI,
dbopManbaerua, aneranbIerua, MypaBbHHas KHUCIOTA, YKCYCHas KHCJIOTA, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAs KMCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, eJUII0JI03a, TIIUIUH);

c(OpPMUPOBAHHOCTH YMEHHSI OMPEIENIATH BUIBl XUMUYECKOM CBS3H B OPraHUIECKUX
coeuHeHUSIX (OJMHAPHBIC H KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemniectB A.M. BytiepoBa 1isi OOBsSCHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3a4KOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TWJICH, MPOIMWICH, aleTulieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, OeH30ii, METAaHOJ, 3TAHOJ, ATWICHIJIHMKOIb, TIUIEPUH, (EHOJN, aleTalbJIerH,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOK03a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHas
KHCJIOTAa), WJUIKOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIAYy HHMH YpPaBHEHUSIMH
COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUNA C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHUKHU YIJIEBOJIOPOHOTO
ChIpbs (HE(QTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH M MPAKTHUYECKOE
NPUMEHEHUE IPOAYKTOB NIEPEPadbOTKY;

c(hOopMUPOBAHHOCTh YMEHUMN MPOBOJUTH BHIYUCICHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM MPOJYKTa PEAKIHMH IO
U3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOIO M3 HUCXOJHBIX BELIECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
Hay4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YYCHUU BEMIECTB U XUMUUYECKHUX
ABJICHUNA (HAOMIOACHUE, WU3MEPEHHE, SKCIEPUMEHT, MOJAEIHUPOBAHUE), HCIOIb30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS Uil IPUHSTUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsIX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMU COONIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCYJI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OMBITOB,;

chOPMHUPOBAHHOCTh YMEHUW  IUIAHUPOBAaTH U BBIMIOJHATH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHMYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATWIEHA U HM3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKI[MUM OPraHUYECKHUX BEIIECTB,
JieHaTypanus OCJIKOB TPW HArpeBaHWH, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH MPHU OOPAIICHUH C BEIIECTBAMH U JTaOOPATOPHBIM
000pyI0OBaHMEM, MPEACTABISATh PE3YyJIbTaThl XMMHUYECKOIO SKCIEpPUMEHTa B (QopMme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIINIO, OJTyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIH,
WHTepHeT U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY’KaroIlel NpUPOAHON Cpenbl, OCO3HABaTh OMACHOCTh BO3ICHCTBUS Ha >KHUBbBIE
OpraHu3MBbl ONPEIETEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas cMbIci nokazatens 11K,
NOSICHATh HAa MpPHUMEpPax CHOocOObl YMEHBIIEHUS W MPENOTBPALLEHUS HMX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOJKHOCTSMH 3/10pPOBbS: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX I[IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUMU;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1u1s 3anucu XuMU4ecKux GopMyiL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa, pPOJA XHMHUU B T[IO3HAHUU SIBJICHUW NPUPOJBI, B
GbopMUPOBAHUM MBIIUICHUS U KYJIBTYPbl JIMYHOCTH, €€ (PYHKIIMOHATBLHON TPAMOTHOCTH,
HEOOXOMMOW MJI PELICHUS] MPAKTUYECKUX 3a7ad U SKOJOTMUYECKH OOOCHOBAHHOTO
OTHOULIEHHS K CBOEMY 3J0POBBIO U IIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPast BKJIIFOYAET: OCHOBOIOJIATAIOIIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBsA3b (KOBaJIEHTHAas,
MOHHAs, METAJUTMYECKAs, BOJIOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, TUITBI XUMUYECKUX
peaKuuii, pacTBOP, JICKTPOIUTHI, HEAIEKTPOJUTBI, HIEKTPOJIUTHIECKAS AUCCOLMALNS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOM pPEaKIuuh, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKOW JIUCCOLMAIIUH,
nepuoanuecknil 3akoH JI.M. MenzaeneeBa, 3aKOH COXpaHEHHsS] MacChl BELIECTB, 3aKOH
COXpAaHEHUSI W MPEBPALICHUS] SHEPTUU MPU XUMUYECKHX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PECHUECKHUE 3HAHUSA, JIEKAIIHME B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XMMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJTYYEHUH U OE30ITaCHOM UCTIOIB30BaHUN BAXKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M IIPAKTUYECKOMN JACATEIHHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKUA TOHSATHH,
YCTAHABIMBAaTh WX  B3aWMOCBSI3b, HCIOJIb30BaTh  COOTBETCTBYIOIIME  TOHATHS
IIPY ONKMCAHUHM HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;

23



cOPMUPOBAHHOCTh ~ YMEHHH  HCMOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIst  cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMM XHMHUYECKUX  peaKIui,
cuctemarnueckyio HomeHkiarypy (IUPAC) u TpuBHalbHBIC Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Heram€Hasi U3BeCTb, IUThEBAs COJIa, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpPEJEATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJIeHTHasi, MOHHAsl, METAJNIMYeCcKas, BOJOpPOAHAs) B COCAMHEHMSX, THII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHAsI, HOHHAS,
METaJUINYeCcKasi), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTH HEOPTAaHHMUECKUX
BEIIECTB MO HX COCTAaBy K OMNpEEIEHHOMY KiacCy/Tpymre COeIWHEHUH (IpOoCThie
BEI[ECTBA — METAUIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIC
THJIPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUM pPACKpBIBaTh CMBICT  IEPUOJAMYECKOTO0  3aKOHa
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKITUY;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ileprognyeckoil cHCTEMBbl XHMHYECKUX
anemenToB JI.. MenzaeneeBa, UCMIONB3ys MOHITHUS «S-, P-, 0-3J€KTPOHHBIC OPOUTAITIY,
(QHEPreTHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHWH MO nepuonam u rpynnam llepmoanueckon
CHUCTEMBI XUMHUYECKUX djieMeHTOB J[.11. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOWCTBA  HEOPraHMYECKUX  BEIIECTB  pPA3JIUYHBIX  KJIAcCOB,  MOATBEPXKAATh
CYILIECTBOBAHME T'€HETUYECKOM CBSI3M MEXKAY HEOPraHWYECKHUMH  BEIECTBAMHU
C IOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIM;

c(hOPMHUPOBAHHOCTh yYMEHHS  KIAacCU(DUIIMPOBATH  XUMUYECKHE  PEAKIUH
M0 Pa3jIMYHbIM TMPU3HAKaM (YUCIYy M COCTaBy pPEArupyroliuX BEIIECTB, TEIJIOBOMY
adekTy peakuuu, H3MEHEHHMIO CTENEHEeW OKUCICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKklMK, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEAKUUW Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS PEAKIMi MOHHOTO OOMEHA, yYWTHIBas YCJIOBHS,
IIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIMH,  MOJTBEPKAAIOLINE
KaueCTBEHHbI COCTAB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHHIM
MyTEM MOHBI, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHUH  pACKpbIBATh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
pEeaKuunii;
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c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMy OT PA3NUUHBIX (AKTOPOB; XapaKTEp CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (npunnui Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTePU30BATh XMUMHUYECKHUE MPOIIECCHI, JICHKAIIIE
B OCHOBE MPOMBIIUIEHHOIO IIOJYyYE€HUsS CEPHOM KHCIOTBl, aMMHAKa, a TaKke
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOINX HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiemMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHUS
«MaccoBasi J10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakiMsIX, MacChl BelllecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB, TEIJIOBOTO 3¢ dekra
peaKuuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBUjia IMOJb30BAHUS XUMHUYECKON
MOCYJI0M 1 1a00paTOpHBIM O0OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHIMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCTh ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHUE TMEePOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
ONPENECTICHUE CPENIbl PACTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, peakliui UOHHOTO
0o0MeHa, KaueCTBEHHbBIC PEaKIuu Ha Cyib(dar-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUS, pelICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «HemeTtamiby)
B COOTBETCTBUU C MpaBUIaMU TEXHUKU 0€30MaCHOCTH MPU OOpaIlleHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBIATh  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
dbopMyIUpOBaThH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdopMaIMIo, TOJIY4aeMyld M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIK, THTepHET U JpyTux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOM ACATEIBHOCTU B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXawlel MPUPOIHON CpeAbl, OCO3HABATH OIMACHOCTHh BO3ACHCTBUA HA KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHMUMAass cMbIca Tokazarens [IJIK, moscHATH
Ha MpUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH  37I0POBbSI: yMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins st 3anmucu XuMu4ecKux GopMyL.
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10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBBI OPranu

YeCcKOM XUMHUM

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaqMeT oprannyeckor XUMHM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUU HOBBIX BEIIECTB
¥ MarepuanoB. Teopus CTpOoeHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIC
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. | omMoorus,
n3oMepusi. XUMHYECKasi CBS3b

B OPTraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpencraBnienue o kaaccuukamu
OpraHnveckux Beniects. HoMenkiarypa
OPTraHUYECKUX COCAUHECHUIN
(cucteMarnueckas) U TPUBUAIIbHbBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEIECH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BELeCTB U UX MpeBpPaLlleHHH:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIMBATh UX
B3aUMOCBS3b.

[IpuMEHSATh NOJIOKEHUS TEOPUN
CTPOEHUSI OPTaHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIlEHHON ) POpMYIT OpraHUYECKUX
BEILECTB.

OnpenensaTs BUJIbI XUMUYECKON CBA3U
(onMHapHbBIE, KPATHBIEC) B OPraHUYECKUX
COEJIMHEHHUSIX.

PackpeiBaTh posib OpraHM4eCKOM XUMUN
B IPUPOJE, XapaKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpeBaHUU
(rutaBrieHue, oOyTIIMBaHKUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIIINE MTPECTABUTEIIHN aJTKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXJICHUE B IPUPOJE, TOTyUYCHHUE U
MIPUMEHEHUE

2.2 | HenpenenpHbIC
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiuu TuIpUpOBAHHS,
raJIOT€eHUPOBAHMUS, TUAPATALUH,

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyIT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILECTB K OMPENEIEHHOMY KIIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
Hax0>XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, pEAKIUs OJIUMEPU3ALINH,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUIIEH — NPOCTEUIINIMA
MPEJCTABUTEINb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, (PU3NIECKUe U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, NTOTYyUYCHHUE U IPUMEHEHNE

2.3

ApomaTnyeckue
YIJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUUYECKOE CTPOCHHUE MOJICKYII,
(dbu3nYeCKUe U XUMHIECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHHUE

U IpuMeHeHue. Biausaue 6eH3ona

Ha OpraHu3M 4ejoBeka. I'eHeTnueckas
CBSI3b YTJIEBOJOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMAaTHYeCKOW HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OmnpenensaTh BUJIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJOPOJIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, (PU3NIECKUe 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
yTIIEBOJ0POIOB (METaHa, ITaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH301a, TOJIyoJIa).

BoBISIBISITE T€HETUUECKYIO CBSI3b MEXTY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxueHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYyKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— koyekunu «Hedtb» u «YTomby;

— BHUIeo(parMeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJOPOJAa B OPTaHNYECKUX BEILIECTBAX;
— O3HaKOMJICHHE C 00pa3IiamMu
IJIaCTMAcCC, KAy4YyKOB M PE3HHBI;

— MOJCIIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOIOB U
raJOr€HONPON3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBONCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHBIE OMBITHI U
IpaKTHYeCKue paboThl).

CrnenoBath npaBuiaM 0€30MacHON
paboThI B J1abOpaTopHuu

MPU UCTIOJIB30BAHUHN XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBujIaM OOpaleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITNIOJIHEHHS JJA0OPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBisTh pe3yIbTaThl
HKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[TpoBOIUTH BEIYHMCIICHHUS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
110 YPABHEHUIO XUMUYECKOMN peaKIuu.
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e PacuéTHbIe 3a1a4n:

— OMNpPEIEIICHUE MOJIEKYJIAPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIISITH CBOIO ITO3HABATEIIHHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON y4eOHO
JESTEIBHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouprsl. PeHon

3

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ ATAHOJI, XUMHUECKOE
cTpoeHue, GU3NUEeCKre U XUMUYECKHE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIAMH,
ropenue), npuMenenue. Bomopoanas
CBsI3b. DU3BMONIOTHUYECKOE JEUCTBUE
METAHOJIa U 3TaHOJIa HAa OPTraHU3M
YeJioBeKa.

MHOroaTOMHbBIE CIIUPTHI: STUJICHTJIUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3auMOAEICTBHE CO MIETOUYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOT'OATOMHBIE CITUPTHI).
PU3NOIOTHYECKOE NEUCTBUE

Ha Opra”u3M 4esoseka. [ Ipumenenne
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IMOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHOMN) (PopMyII OpraHNIeCKuX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TrNYECKOe JICUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenue
dbenona

3.2

AJNBIETUIBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Ansperuapl: GopMaibAeTua U
aleTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKLIUH), IOJyUYECHHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE ITPECIIBHBIE
KapOOHOBBIE KUCJIOTBI: YKCYCHAas
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CTeapruHOBasi U OJIEMHOBAs
KHMCJIOTBI KaK MPEJICTABUTENN BBICIIMX
KapOOHOBBIX KMCJIOT. Mblia Kak coJin
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCHOT. ['niponu3
CJIOXKHBIX 2PUpPOB. Kupsl kak

OTAEJIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GPU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUMU U IOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE

JUTSL AKUBHEICSI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKUX BEIIECTB, MOSCHSIThH

Ha IIpuMepax Croco0bl YMEHBIIIECHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ UAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIECKas
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIEC U MPUMEHEHUE.
Kpaxwman u nenirono3a Kak npupoJIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIU C HOJO0M).
IKCNepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX NMpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpPUMEHTA (J1Ja00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBathb npaBuiiaMm O€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
npaBuiiaMm oOpaleHus ¢ BellecTBaMu

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHUSI J1TaOOPATOPHBIX OMNBITOB

U MPAKTUYECKUX PabOoT MO MOITYISHUIO
Y U3yYEHUIO0 OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHIUKCIICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMHUYECKON PEaKITHH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYUIECTBJISITH CBOIO MO3HABATENbHYIO
NESITEIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE ONBITHI:

— TOpEeHHE CIIUPTOB;

— B3aUMOJICHCTBUE IIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH ATIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCIIOTHI.

e Pacuérnbie 3a1auu:

— ONPENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(00beMy) IPOTYKTOB CTOpPaHUS,

— pacu€Thl 1O YPaBHEHUIO XUMUYECKON
peakuuu

y4acTue B IpyNIoBoi yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XUMHUYECKHE CBOICTBA (peaKInu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATHUM (BBISIBISIT UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMH Y TOPCHHMS ), HAXOXKICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUICCKUE COCTUHEHUS.
dusnuecKkre U XUMHUECKHIE CBOMCTBA
aMUHOKHUCJIOT (Ha TIpUMEpe TIIUIIHHA).
buonorudeckoe 3HaueHHEe aMIHOKHUCIIOT.
CunTe3 IenTHI0B.

benku kak MpupoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBEHHBIE PEaKITHH
Ha OCJIKHU.

IKCNepuMeHTATbHbIE METOIbI
H3y4eHHUsl BellleCTB U UX MpeBPallleHH
e /lemOoHCTpanmu:

— JeHaTypamus OCJIKOB MU HarpeBaHUH;
— IIBETHBIC pEaKIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIlEHHON ) POpMYII OpraHUYECKUX
BEILIECTB.

OrnpenensiTe MPUHAIJIECKHOCTD BEIIECTB
K ONPEJIEIIEHHOMY KJIACCY I10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATypeE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3NIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUS TUTTHYHBIX
MPEACTABUTENIEN a30TCOAECPIKAINX
COCIMHEeHUI (METUIIaMUHA, TIUIMHA,
OCIIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OeJIKOB

JUISL OpTaHM3Ma YEJI0BEKA.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIlIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BeicokomoJieKyJIsipHbIe cOeIMHEeHUsI

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, OJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacch (MOIUITHIICH,
MOJITIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJIOTOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Bianers n3y4aeMbIMA XUMUYECKUMU
IIOHATUSAMU: PACKPBIBATH CMBICII
M3y4aeMbIX ITOHATUN U IPUMEHSATD 3TU
IIOHATHS TIPU ONMCAHUU COCTaBA U
CTPOEHHUSI BEICOKOMOJIEKYJIIIPHBIX
OPraHUYECKUX BEILECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XMMUYECKYHO CUMBOJIUKY
JUISL COCTABJICHUSI CTPYKTYPHBIX (hOpMyII
BEILIECCTB U YPABHEHUN PEAKLIMI
[OJIMMEPU3ALUHU U ITOJIUKOHIEHCALUM.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
[1JIACTMACC, BOJIOKOH; IIPUMEHEHUE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JIKCIEPUMEHTAIbHbIE METObI
HU3yYeHHsI BEeLECTB U X MpeBpPALlleHMA:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
Haumenosanue
No KomnnuectBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3liesioB U TeM [IporpammHoOe coaepkaHue
I\t 4acoB 0OyJarommxcs

y4eOHOTO NnpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

11

CrtpoeHune aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuii asiemeHt. Atom. CocTtaB
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTter. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XuMHYECKUX
anemeHToB 1. I. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYyIIaM U
nepuoaaM. 3Ha4€HHE MePUOTUYECKOTO
3aKOHA U CUCTEMbl XUMHUUECKUX

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABINBATh UX
B3aMMOCBSI3b.

PackppIBaTh CMBICT IEPHOIUYECKOTO
3akoHa [[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTETBEHYIO ¥ IPOTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
3JeMeHTOB 1—4 nepuoaoB, UCTIOIb3YS
MOHSATHS S-, P-, d-37I€KTPOHHBIC
opOuTaNIH, YHEPTETUYECKHUE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U TPyIIIam
ITeprnoanueckoi CUCTEMBI

1. . Menaeneea

37



OdenepanpHas padodas nporpamma | Xumusi. 10-11 kmaccer (6a30BbIN YPOBEHB)

anemeHToB .. Meneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METObI
U3yYeHNsI BELECTB U UX MpeBpallleHU:
e /lemoHCTpalMu:

Buast Tabmun «Ilepuonuueckast cucrema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
CBs3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BomopoaHas cBs3b.
BaneHnTHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okuciienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHS.

3aKOH OCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
NOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1JI1 O0BICHEHHSI OTAEIIbHBIX
(aKTOB U SIBICHUI.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAININYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAIGHTHOCTb U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYHMCIICHHUS

C UCIIOJIb30BAaHNEM MOHATHUS «MacCOBas
JI0JI BEILIECTBA B PACTBOPEY.

Bnanets n3ydaeMbIMi XUMUYECKUMHU
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Krnaccuduxkaryss HeopraHu4ecKux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEILIECTB.
JKCIePUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAIUIMUECKUX PEIIETOK.
e PacuéTHEle 3agaun:

— pacyeThbl C UCTI0JIb30BAHUEM TOHSTHUS
«MaccoBast 10JIs1 pACTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccudukanus
XUMUYECKUX PEAKIINI B HEOPraHUYECKON
Y OPTaHUYECKOM XUMUHU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIe
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopsl, BAUSIOIIME HA COCTOSIHUE
XUMUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laremnse.
DIEKTPOIIUTHYECKAS] TUCCOLIALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEWTpaJIbHas, 1IeJI0YHast. BogopoaHbii

MOHSATUSIMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKIuu OT Pa3IMUHbIX
(haxkTopOB.

Onpenensarb XapakTep CMEIICHUS
XUMHYECKOTO pPaBHOBECHS

B 3aBUCHUMOCTH OT BHEUIHETO
BozjeiicTBus (npunuun Jle [latensbe).
CocTaBisaTh ypaBHEHHS pEAKLIHA
Pa3JIMYHBIX TUIOB; MOJTHBIC U
COKpalIEHHBIEC YPABHEHUS pEaKIUN
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKIIUU UIYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl IO3HAHUS — IPOBE/ICHUE,
HaOJII0/ICHUE U ONTMCAHUE XUMUUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIINil
HOHHOTO OOMEHA, BIUSHUIO PA3JIMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000OpyI0BaHUEM.

IIpencraBiATe pe3yabTarsl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMmeHenue AneKTpoIn3a.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— pa3ioKeHHUE NMEePOKCUIa BOJOpoaAa

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OIpeAeNIeHHEe Cpebl paCTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJUKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bnusitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peaxkiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aMiCH YPaBHEHHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpOBOAMTD BBIYHCIICHHSI

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXHUMHUUYECKUE
pacyEThI

Hroro no pazueny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1

MeTaiel

6

Mertamisl. [lonoxxenne Metamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nvIecKrue CBOMCTBA
MetasuioB. [IpuMeHeHne MeTamios

B ObITY, IpupoJie U TexHuKke. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HarpspKeHUu MetaiioB. O0mue crnocoObl
nosryyeHus: metayios. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO11as XapakTeprUCTUKa METAIIIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [lepronueckoil CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. ATIOMUHUIA.
AM@oTepHbIe CBOICTBA OKCHIA U
THJIPOKCH/IA AITFOMUHHSL.

OO6m1as XxapakTepuCTUKA METAIIJIOB
no0ouHbIX noarpyni (b-rpymnm)
IIepnonnueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUIAPOKCHUIBI, COJIH).
JKCNEePUMEHTAJIbHbIE METO/IbI
M3Yy4YeHMs BelleCTB ¥ MX NpeBpallleHui:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, 1J11 00BICHEHUSI OT/ACIIbHBIX
(bakTOB U SIBICHUH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHNN C YIETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
PEaKLNiL; TPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJIeKIMs «MeTasuibl ¥ CIIIaBbD.

e JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— Ka4ECTBEHHBIE pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skciepuMEHTAIIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00bEMa, KOJTUYECTBA
BELIECTBA) NPOAYKTAa PEaKLUH, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIBHBIX PEaKUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHHE,
HAOJII0/ICHUE U OTTHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
7a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BBIYKCIICHHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CamMoCTOATENBHO MIAHUPOBATH U
OCYLIECTBJISTh CBOKO [T03HABATEIIBHYIO
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JEATEIbHOCTD; IPUHAMATh AKTUBHOE
y4acTue B TPYIIOBON yueOHOi
JEATEIBHOCTH

2.2

HemeTamisl

Hemertamel. [TonoxeHne HeMeTaIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
dU3NYECKrEe CBOMCTBA HEMETAJIIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOKMCTBA BAKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIIOB.
Kucnoponacoaepxaine KucioThl.
Bonopoanbie coequHeHUst

HEMETAJIJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Y4YeHHUs BeleCTB

U MX NPeBPaLLCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMMOJICMCTBUE MEIA C A30THOMU
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— Ka4E€CTBEHHBIC PEaKIIUX HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbIC
MIPU3HAKKN) U IPUMEHATD 3TU MOHSATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILIECTB, /11 O0BICHEHHUSI OT/ICIIbHBIX
(aKTOB U SIBICHH.

OOBSACHATH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHHH CBONCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHHS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIUX COCIMHECHUM, TTOITBEPKIast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OMUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKA.
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e [IpakTrueckue paboThI:
Ne 3. Pemenue skcriepuMeHTAIbHBIX

3anay o teme «Hemeramibn.

e PacuérHrle 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

UM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIH
00bEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; paCU€Thl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4yecKue
kuciiotel. Heoprannueckue u
OpraHuyecKre OCHOBaHUsA. AMQoOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTuueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

[TonTBEpKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY
HEOpPraHUYECKUMU BELIECTBaMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
pEeaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJII0/ICHUE U OTTHCAHUE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3ynbTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaklMii U JenaTh BIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
o0opyI0BaHUEM.

[IpoBOINUTH BBIYKCIICHHUS

10 YPaBHEHUSAM XUMHUUYECKUX PEAKLIUM.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITh CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOH
JEATEIbHOCTH

Hroro no pazneny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMUU B pEIICHUN

AKOJIOTMYECKOH, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIUAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOXKHEHIIINX BEUIECTB (Ha IMMpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOU
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTHYCCKUX MTPOOJIEM UeJI0BEUECTBA,
OTHMCHIBATh OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMUUYECKOW HAYKU U
TEXHOJIOTHH.

[TpumensTh mpaBmiIa 6€30MacHOTo
oOpallleHHsI ¢ BEIIECTBAMH,
HCITOJIB3yEMBIMH B TTIOBCEHEBHOM
’KU3HH, TTpaBrjIa TIOBEICHHS B TICIISIX
cOepekeHus 3/I0POBbS U OKPYKAIOIIEH
MIPUPOTHON CPebl; MOHUMATh BPE]I
(omacHOCTh) BO3/ICHCTBUS HA KUBHIS
OpraHU3MBbI OTIPEJICIICHHBIX BEIIECTB
cMmbicit tokazarens [IJIK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha MPUMEPAX CIIOCOOBI YMEHBILICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHanM3UpoBaTh U KPUTUYECKU
OLIEHMBATh MH(OPMAILINIO, CBSI3aHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaOIIEH
Cpebl.

Hcnonb30BaTh NOJyYEHHbBIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OPUEHTALlUU B BIOOpE
cBoel Oyayuiel npodhecCHOHAIbHOU
JEATEIBbHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOXKHbBIE ITyTH €€
perieHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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