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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHass oOsacTh «ECTECTBEHHO-HAy4yHbIE TPEAMEThI»)  (lanee
COOTBETCTBEHHO — MpOorpaMMa Mo XUMHUH, XUMHs1) BKIIIOUAET MOSCHUTEIBHYIO 3aIKCKY,
cojiep)kaHue OOy4eHUsl, TJIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUSI MPOTrpaMMbl MO XUMUH,
IJIAHUPYEMBIE PE3yJIbTaThl, TEMAaTUYECKOE IJIAHUPOBAHMUE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTePUCTUKY TCUXOJOTHUECKUX TMPEANOChUIOK K €€ W3YYEHUIO O0ydYaroluMUCH,
MECTO B CTPYKTypE Y4eOHOro IUIaHa, a TakXe MNOAXOAbl K OTOOpY ColeprKaHus,
K ONpPENCIICHUIO TIUIAHUPYEMBIX pPE3YJbTaTOB U K CTPYKType TEMaTHYECKOIO
MJIaHUPOBAHUSL.

Conepxanue oOydeHHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUH, KOTOPBIC
npeiaratoTes s 00513aTeIbHOTO M3YYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHus.

[InaHupyemMble pe3yiabTaTbl OCBOCHHUS MPOTPaMMbl 1O XHUMHUU BKIIOYAIOT
JIMYHOCTHBIE, METApEeJIMETHBIE PEe3yJbTaThl 32 BECh MEpHOJl OOy4YEHHUsS Ha YpOBHE
cpeaHero ooOmiero oOpa3oBaHMs, a TAKXKE MPEAMETHBIE JOCTHXKEHHUS 00Yy4YaroIierocs
3a KaXJIbIi ToJ] O0y4EHHUs.

IMNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeHEro odimiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe ®DenepanmpHoro 3akoHa or 29.12.2012 No 273-®3 «O06 oOpazoBaHuu
B Poccuiickoit ®enepanun», TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS (enepanbHOn
oOpasoBarenbHON TporpamMmbl  cpenHero obmero ooOpazoBanus (DOII COO),
npeacTaBlieHHbIX B dDenepasbHOM TOCYJIapCTBEHHOM 00pa30BaTeNIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenuuu mpenomaBaHusi Y4eOHOro mpeaMeTa «XHUMHUS
B oOpasoBarenbHbIX opranu3anusax Poccuiickoin denepanuu, peaqnu3yomux OCHOBHbBIE
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX TMOJOXKeHUNU «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon Ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTpaMMBbl TI0 XMUMHH, K ONPEICICHUI0 OO0IIei
CTpaTerud OOy4YeHUs, BOCIUTAHUSA U PA3BUTHS OOYYArONIUXCSl CPEICTBAMH Y4eOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha  0a30BOM  YPOBHE  COCTaBWIIM
koHnentyanbapie monoxeHuss DOPI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
CoIepXaHusl, pPE3yJbTaTOB OOYyYECHHS U TPEOOBAaHWI K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

B cooTBeTCTBUMM C JaHHBIMHM TOJIOKEHUSMH TporpamMma 1Mo XuMmuu (0a30BBIH
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT o00s3aTeNnbHOE (MHBAPHMAHTHOE) MPEIMETHOE COJEpKaHUeE,
OTIpe/IeIsIeT KOJMYECTBCHHBIE U KaYECTBEHHBIE €T0 XapaKTePUCTUKHU HAa KAXKIOM dTare
U3YYCHUS MpEeaMeETa, MPEeayCMaTpUBACT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacmpezieNieHus €ero 1Mo KjaccaMm, OCHOBHBIM pa3JielaM U TeMaM Kypca;



na€T MPUMEpPHOE pacIpeaeseHHe yueOHBIX 4YacoB IO TEMAaTHYECKHM paszeliam,
PEKOMEHIyeT NPUMEPHYIO IOCIEeI0BaTeIbHOCTh HM3YyUEHHUsI OTAETbHBIX TeM Kypca
C yu€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTUKU y4eOHOTO MpoIiecca,
BO3pAaCTHBIX 0coOeHHOCTeH oOydarommxcs 10—11 kmaccos;

1a€T METOAMYECKYI0 HMHTEPHpPETAlUIo IeJieil M3ydeHus MpeAMeTa Ha YPOBHE
COBPEMEHHBIX NPHUOPUTETOB B  CHUCTEME CpeAHero obmero oOpa3oBaHus,
COJIep)KaTeIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS OCHOBHOM
0o0pa3zoBaTeNbHON MPOTPpAaMMBI  CPeAHETO 00mero o0pa3oBaHus  (JTUYHOCTHBIX,
METamnpeMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHHON
JESTEIbHOCTH O0Yy4aromlerocsi IO OCBOGHHUIO cojepxaHusi mnpenmera. [lo Bcem
Ha3BaHHBIM TMO3UIMSIM B TMPOrpaMMe IO XHUMHHU COOJIIOJIEHA TPEEMCTBEHHOCTh
¢ (enepanbHOll pabodeil MporpaMMoO OCHOBHOTO OOIIET0o 0Opa3oBaHUsS IO XUMHUHU
(s 89 kaccoB 00pa3oBaTENbHBIX OpraHU3aIrid, 0a30BbI YPOBEHB).

XuMHuueckoe o0pa3oBaHME, MOJy4a€MOE€ BBIMYCKHUKAMH 00I1€00pa30BaTeIbHON
OpraHM3aliM, SIBJSETCS HEOThEMJIEMOW YacThl0 MX 0O0pa3oBaHHOCTH. OHO CIIyXKHT
3aBepLIAIONIMM JTallOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KITIOYEBBIX [IEHHOCTEH, MPUCYIIHNX IEJIOCTHON CHCTEME XUMUYECKOTO 00pa3oBaHus. JTU
LIEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MPUPOJbI, (JOPMUPOBAHMUS MHUPOBO33PEHUS U
o0mmIel KympTyphl YENOBEKa, a TakKEe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbI0 U NPUPOIHOW cpene. Peanmsyercs xumuueckoe oOpa3zoBaHHE
oOyyaroluxcsi Ha ypOBHE CpeaHero o6mero oOpa3oBaHUS CpeICTBaMU Y4eOHOTrO
npeaMeTra «XUMHUS», COJAEpKaHUE U TIOCTPOCHHUE KOTOPOTO OIpeNeieHbl B MPOrpaMme
M0 XUMHUH C YYETOM CcrHelUUKN HAYKW XUMHH, €€ 3HaYeHUs B MO3HAHWU MPUPOJBI U
B MaTepuajJbHOM >KM3HM OOIlecTBa, a Takke ¢ Yy4€ToM OO0mmMX Mened u
MIPUHIIAIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OO0IIero
obpazoBanusi B Poccuiickoit ®eneparmu. Tak, Hampumep, npu (QOpMHUPOBAHUU
CoZlepKaHusl TpeaMeTa «XHUMHUS» YUYTCHBl CIEAYIOIIHE MOJIOKEHUS O crenuduxe u
3HAYCHUH HaYKU XUMUHU.

XuMuUsi Kak DSJEMEHT CHCTEMbl €CTECTBEHHBIX HayK HWIpPaeT o0co0yl poJib
B COBPEMEHHOM IMBWJIN3AIIMU, B CO3IaHUM HOBOM 0a3bl MaTepuaibHON KyJIbTyphl. OHa
BHOCHT CBOI1 BKJIaJl B (pOpMHUpPOBAHUE PAIIIOHATBHOIO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE
[IEJIOCTHOTO TPENCTaBICHHUsI 00 OKpYXKAolIeM MHpE KaK O €IWHCTBE MPUPOABI H
YeJioBeKa, KoTopoe (opMHUpyeTcs B XMMHHM Ha OCHOBE MOHMMAHHS BEIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUpa, OCO3HAHUS B3aMMOCBS3H MEX]y CTPOCHHEM BEIIECTB, UX
CBOMCTBaMH U BO3MOXKHBIMHU 00JIACTSAMU TTPUMEHEHUSI.

TecHo B3auMOACHUCTBYS C JPYTMMHU €CTECTBEHHBIMH HAayKaMHW, XHUMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIEUIHOTO
TpyJa M OKU3HU Kaxzaoro uwieHa oOmjectBa. CoBpeMEeHHass XUMHUS Kak Hayka
co3yaTebHasl, Kak HayKa BHICOKMX TEXHOJIOTHIl HampaBieHa Ha pelIeHHEe riI00albHbIX
npo0seM yCTOMYMBOTO Pa3BUTHS UETIOBEYECTBA — CHIPhEBOM, DHEPTETUUECKOM, MUIIIEBOM,
IKOJIOTUYECKON 0€30MacHOCTH U OXPaHbl 3J0POBBSI.



B cooTBeTcTBUM ¢ 00IIMMH 1EIIMU ¥ TPUHLIUIIAMU CPEIHET0 00111ero 00pa3oBaHus
comepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbIl ypOBEHb H3YUYEHMS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYyUYaOIIUXCS,
HEOOXOJUMYI0O UM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO
BKJIFOUEHUS! B JKHU3Hb COLIMYMa, MPOJOJDKEHUS 00pa30BaHUS B Pa3IMYHBIX OO0JIACTIX,
HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEM.

CocTaBISAIOIKUMHY TpeAMETa « XUMUSD» SABISIIOTCA 0a30Bble Kypchl — «Oprannyeckast
XUMHsD» M «OO0111asi 1 HeOpraHu4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa 3HAaHHWM MO HEOpraHMYeCcKOn
XUMUU (C BKIIOYEHHEM 3HAHWM W3 OOlEeld XWMHH) U OPraHUYeCKOW XHUMHH.
®dopmupoBaHUE JAHHOW CUCTEMBbl 3HAHUW NPU H3YYEHUU NpeaMeTa 00ecleyuBaeT
BO3MOYKHOCTbh PACCMOTPEHHMS BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTHIH,
3aKOHOB M TEOPHUI XUMUH.

Crpykrypa coaepxkanust KypcoB — «Opranuueckas xumusi» u «OOwmas u
HeopraHuveckas XuMus» c(opMHpPOBaHa B [IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
NoJIXoJa K M3y4yeHUI0 Y4eOHOro Marepuaja U OOYCIIOBJI€HAa HCTOPHUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONpPEAENIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOM
TEOPHUH CTPOCHUS OPraHUYECKUX COECIUHEHUH, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX U
ANEKTPOHHBIX MPEACTABICHUI O CTpOEeHUH BeliecTB. CBeAeHUsI 00 U3ydyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJIOB [0 CIIOXKHBIX OMOJIOTHMYECKU
aKTHBHBIX COCOMHEHMU. B Kypce OpraHmyecko XWMHM IIOJy4aroT pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs IEPBOHAYAJIbHBIC
OPEJICTaBICHUS O XHUMHUYECKOM CBSI3M, KIACCU(PHUKAIIMOHHBIX NpPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKkuu.

Ilon HOBBIM yrioM 3peHUss B mpeaMmere «XuMmus» 0a30BOro ypoBHs
paccMaTpuBaeTcsi M3yYEHHBIM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUECKU MaTeprasl U (aKTOJOTUYECKHUE CBEACHUS O BELIECTBAX U XUMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XUMHs» 00y4daroluMcst
NPENIOCTaBISACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE [EPUOJMYECKOr0  3aKOHa
¢ OOLIETEOPETUYECKUX M METOJOJOTHUYECKUX MO3UIUH, TIy0XkKe MOHATh HCTOPUUYECKOE
u3MeHeHre (QYHKIMA JTOro 3akoHa — OT 00O00mIarIe A0 OOBACHAINIEH U
IIPOTHO3ZUPYIOLIEH.

Ennnas cucremMa 3HaHWKW O BaKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHUHU, a TaKXKE€ O XUMHYECKUX PEaKLUMsIX, MX CYIIHOCTH H
3aKOHOMEPHOCTSAX NPOTEKaHus nomnonHserca B Kypcax 10 m 11 kmaccoB anemeHTaMu
CoZiepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTMYECKUI U MPUKIATHON XapakTep. JTU 3HAHUA
CHOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XMMHMH C IPYTMMH HayKaMH, PacKpbIBaIOT €€
pOJb B MO3HABAaTEIbHOM M MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAXEHUSI K IPOLECCY TBOPYECTBA B OOJACTU TEOPUM M MPAKTUUECKUX
OPUJIO)KEHUH XMMMH, IMOMOTAalT BBIIYCKHUKY OpPHUEHTHUPOBATHCS B OOILECTBEHHO



U JIMYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKHA OCMBICIINBATh
uH(OPMAIUIO U PUMEHATH €€ JIJIsl TIOTIOTHEHUS 3HAHUHM, PElIeHUS] HHTEIICKTYalbHBIX
U SKCIEPUMEHTAIBHBIX HMCCIEIOBATENbCKUX 3a7ad. B 1eiaoMm coaep:kaHue ydeOHOTO
npeaMera «XUMHUSD» JAHHOTO YPOBHS M3yY€HHUs OPUEHTHPOBAHO Ha (POPMHUpPOBAHHUE
y 00ydYaroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHMMAaHUS (HUIOCOPCKUX HUIEH,
TaKMX KaK: MaTepuajJbHOE E€IWHCTBO HEOPraHMYECKOr0 W OpPraHUYEeCKOro MHpa,
00YCJIOBIIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOCHHEM, [O3HABAEMOCTh
IPUPOAHBIX SBICHUI MyTEM SKCIEPUMEHTA U PELICHUS IPOTUBOPEUUN MEXKY HOBBIMHU
dakTaMu M TEOPETUUYECKHUMH MPEANOCHIIKAMHU, OCO3HAHHE POJM XUMHUHU B PEIICHUU
HKOJIOTUYECKUX TMPOOJIeM, a Takke MpolieM cOepekeHUsl YHEPreTUUECKUX PECypCoB,
CBIPbs, CO3/ITaHUS HOBBIX TEXHOJIOTHI U MaT€pUaoB.

B nnane pemieHus 3agad BOCIIUTAHUS, Pa3BUTHS U COLMATIM3ALUU 00yYarOIIUXCS
IPUHATHIE TPOrPAMMON IO XMMUU MOAXObI K OTPEJETICHUIO COAEPKAHMS U IOCTPOECHUS
npeaMera IperycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUM,
UMEIOUINX 0a30BO€ 3HAUEHUE AJISl Pa3IMYHBIX BUAOB JIEATEIBHOCTH: pEeUIeHHs PoOeMm,
MOUCKa, aHalin3a U 00paboTku uHGOPMAIIU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPAaKTUYECKOM M HCCIIEA0BATEIBCKOW JEATENBHOCTH, 3aHUMAIOIIEH BAa)KHOE MECTO
B [TO3HAaHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XMMHH KaKk Ha YPOBHE OCHOBHOTO O0OIIIEro 00pa3oBaHus
TaKk U Ha YPOBHE CpPEeAHEro oouiero oOpa3zoBaHus, PU ONpPENEICHUH COAEpKATEIbHON
XapaKTEePUCTUKU LeJIed M3y4YeHHs TMpeAMETa HallpaBJIE€HUEM MEePBOCTEIEHHON
3HAYUMOCTU TPAJULIMOHHO MpU3HAETCA (POPMHUPOBAHHE OCHOB XMMHUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON ACSITEIIbHOCTU YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHUS TaKOU
NOJIXOJ1 K OIPEAEIICHUIO LIEJIEW N3yUEHUs TPEAMETA SIBISETCS BIIOJHE OITPaBIAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs INIABHBIMU LIEJIIMA U3yUYEHHUS NpeaAMeTa « XUMUs»
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMupOBaHHE CHCTEMbl XHMHUYCCKUX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(dyHIaMeHTalIbHbIE 3aKOHBl U TEOPUM XHUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,;

(dopMupoBaHHEe U pa3BUTHE IMPEACTABICHUN O Hay4YHBIX METOAAaX IO3HAHMS
BEIIECTB W XUMHUYECKUX pEaKUui, HEOOXOAUMBIX IJisi MpUOOpPETEHUs yMEHUMH
OPHUEHTHPOBATHCS B MUPE BEILIECTB M XUMUYECKUX SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE,
B IIPAKTUYECKOU U TIOBCEIHEBHOW JKU3HU;

pa3BUTHE YMEHHUA U CIOCOOOB JESTENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM H
OOBSICHEHMEM XUMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJIEHUEM TMpaBuil OE€30MacHOro
oOpaleHus ¢ BellecTBaMu.

Hapsiny ¢ »TuMm copepxaTenbHash XapakTEpHCTHKA LEJed W 3a7a4 M3y4eHHs
peaMeTa B MpPOrpaMMe MO XUMUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH



C HOBBIMU MPHOPUTETAMH B CHCTEME CcpeaHero obmero obOpas3oBanusa. CeroaHs
B MPEINOJaBAHUN XUMHUU B OOJBLIEH CTENEHU OTAAETCA MPEANOYTECHHE MPaKTUUYECKON
KOMIIOHEHTE COJIepKaHusl OOy4YeHMs, OPUEHTHPOBAHHON Ha MOITOTOBKY BBIITyCKHHUKA
OI0IIE00pa30BaTENbHON  OpraHU3alliy, BIAJACIOIMIET0 HE HAaO0OpoM 3HAHUM, a
(YHKIIMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CThb CHOCOOaMH W YMEHHUSMU aKTHBHOIO
NOJIYYEHHS] 3HAHUM M MPUMEHEHHUS UX B PEATbHOM MKU3HH ISl PEIICHUS MPAKTHYECKUX
3ajau.

B 31Ol cBs3uM mpu u3ydeHUM mnpeaMera «XUMHS» JTOMUHHUPYIOIIEE 3HAYCHHUE
IpUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

aganTaus OOyYarolMXCsl K YCJIOBHMSM JWHAMHUYHO pPa3BHBAIOLIEIOCS MUPA,
(bopMHpOBaHNE UHTEIUIEKTYAJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJIHHMYECTBY, CAMOCTOSITENIbHOMY NPUHATHIO T'PAMOTHBIX PELICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM,;

(opMHpoBaHrE y 00yYaIOIIUXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
UMEIOIINX YHUBEPCAIBHOE 3HAYEHHUE NI PA3JIMYHBIX BUJIOB JEATEIBHOCTH: PELICHUS
npobieM, TOMCKa, aHauuM3a M 00paboTku  HMH(OpMaALMK, HEOOXOIUMBIX
JUIs IPUOOPETEHNUS OMbITA IEATEIBHOCTH, KOTOPAsi 3aHUMAET BaKHOE MECTO B IO3HAHUU
XUMHUH, @ TakKe JUIsl OLIEHKM C MO3UMLMN SKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIUSIHUSA BELIECTB M XMMHUYECKUX IMPOLIECCOB HAa OPraHMW3M 4YeJOBEKa M MPUPOAHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTyaIbHBIX UM TBOPYECKHUX
CIOCOOHOCTEN O00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSATEIBLHO MPUOOpETaTh HOBBIC
3HaHUSA 10 XMMHUU B COOTBETCTBMM C YXU3HEHHBIMHM TOTPEOHOCTSMHU, HCIOJIb30BaTh
COBpPEMEHHbBIC MH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIs IOMCKA U aHAIN3a Y4eOHOM 1 Hay4YHO-
HOMYJISIPHON UH(OPMALIMK XUMHUECKOTO COJEPKaHUS;

(opMHpOBaHHE M pPA3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAaOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUUW U TMPOBEACHUM XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOe:k IEHHOCTH B TYMaHUCTHUECKON HANPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJM B pEIIEHUU T[JIOOAIbHBIX MPOOJIEM paldOHAIBHOTO
IPUPOAOIIOIb30BAHUS, T[IONOJIHEHUSI DSHEPreTHUYECKUX pEeCcypcoB U COXpaHEHUs
IPUPOJTHOTO PABHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpeKHOTr0 OTHOIICHHUS
K TPUPOJE M CBOEMY 3J0pOBbIO, a TaKKe MNPUOOPETEHUS OIbITA HCIOJIb30BAHUSA
NOJyYEHHBIX 3HAHWWA NJISl MPUHATHS TPAMOTHBIX PEHICHUM B CUTYallUsAX, CBA3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.

[Mlenu w 3amauM  u3ydeHUs MpeaMeTa «XHUMHUS» MOJIYYHUIU MOAPOOHYIO
METOJMYECKYI0 HMHTeprnperanuio B paszaene «llmanupyemble pe3ysabTaTbl OCBOCHHS
IpOrpaMMBbl IO XUMHUN», Ojarogapss yeMy oOecnedyeHo 4ETKOE MPEICTABICHUE O TOM,
KAKU€ 3HAHWS M YMEHUS HMEIOT MPSIMOE OTHOIICHHE K pean3alud KOHKPETHOMN
LEJIH.



B yuebnoMm mnaHe cpenHero obmero o0pasoBaHus mpeaMeT «Xumus» 0a30BOTro
YPOBHS BXOJUT B COCTaB MPeAMETHOMN 00macTh « ECTeCTBEHHO-HAYUHBIC TPEAMETHI.

OO11ee YUCIO YacoB, PEKOMCHIIOBAHHBIX I W3ydeHHs Xumuu — 68 uacos:
B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COJEP) KAHUE OBYYEHUS!

10 KJTIACC

Teopernyeckne 0OCHOBbI OPraHMYECKOI XUMHUH

IIpenmer opraHM4eckoid XUMHUU: €€ BO3HMKHOBEHME, pa3BUTHE M 3HAUYCHUE
B IIOJYYEHUU HOBBIX BEUIECTB W MarepuajoB. Teopuss CTPOCHHS OpPraHUYECKUX
coenqunennit A.M. bytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHblEe (DOpMyIIbI
OpraHMYECKUX BEIIECTB. ['omosorus, nzoMepus. XUMHUUYECKasl CBA3b B OPraHUYECKHUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccudukaluu opraHuyeckux BemiecTB. HomenknaTtypa
OpPraHMYECKUX COEIMHEHUH (CUCTEeMaTHYecKas) U TPUBUAJIbHbIE HAa3BaHMs BayKHEHIINX
IIPEICTABUTENIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

JKCIepUMeHTAIbHbIE METO/IbI M3Y4YeHHUSs BelleCTB U UX NpeBpanieHuii

O3zHakomMyieHHE ¢ 00pa3laMu OPraHUYECKUX BEIIECTB U MaTepuaiaMi Ha X OCHOBE,
MOJICJTUPOBAHME MOJEKYJl OPraHMYeCKMX BEIIECTB, HAOMIOJEHHE U OIMHMCaHWE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB IMPU HAIPEBaHUU
(utaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
NPEICTaBUTENN AJIKAHOB: (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (pEaKUUHU 3aMEIICHUS U
rOpeHus), HaX0XJIEHHUE B PUPOJIE, IOJIYyYEHHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHH psAd. DTUIEH W TPONUIIEH —
npocTeine NpeCTaBUTeNN aJIKeHOB: (PU3MUECKUe U XMMUYECKUE CBOMCTBA (peakLuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallMM, OKHUCJIEHUS U MOJUMEpPU3aLUN),
NOJIyYEHHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, Ba)KHEHIIIHE
XUMUYECKHE CBOMCTBAa (peakuus mnoiaumepuszanuu). I[lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psl. AUETUIeH —
NPOCTEHIINI MpeACTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUJPUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATALUU, TOPEHUS),
NOJIy4eHHUE U PUMEHEHHE.

Apensl. ben3zoun: cocras, ctpoeHue, Gu3NYeCKue U XUMHUECKHUE CBOMCTBA (peaKInu
raJIOTCHUPOBAHUS W HUTPOBAHUA), TMOJY4YEHUE M TpuMeHeHue. Tonyon: cocmas,
cmpoenue, @Quauyeckue U XUMUYECKUe CEOUCMEd (peakyuu 2an02eHuposanus u
HUMpoBanus), noxyyenue u npumerenue. TOKCUYHOCTb apeHOB. ['eHeTHYecKas CBS3b
MEXY yTieBOAOPOJAMH, IPUHAICKAUMU K Pa3IMYHbIM KJIACCAM.

1 Kypcusom B TeKkcTe BbleJ€HBI DIIEMEHTHI COAEPKAHHSA y4eOHOrO Marepuana, KOTOPblE M3YYaloTCs
B O3HAKOMHTEJIFHOM IUIaHE W HE BKIIOYAIOTCS B COCTaB NPEIMETHBIX pe3ynbraroB ocBoeHmss DOII COO
Ha 6a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOsl nepepadoTky HeTU: EPErOHKA, KPEKUHT
(TepMuUecKHil, KaTanuTHUYeCKuil), muponu3. I[lpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBIIUIEHHOCTH M B ObITy. KamMeHHBIM yroiap ¥ HOpPOILYKTHI €ro
nepepadoTKHU.

JKCIePpUMEHTAJIbHbIE MeTOAbI H3y4YeHHs BeleCTB M X NPeBpallleHUu i

O3zHakoMJIeHHE ¢ 00pa3liaMu MIACTMACC, KaydyKOB U PE3UHBI, KOJUTeKIH «HepTh»
U «YTollb», MOJEIMPOBAHUE MOJIEKYN YTJIEBOAOPOIOB W TaJOr€HONPOU3BOIHBIX,
IPOBEJICHIE MPAKTHYECKOH padoThl: MOJyYeHUE STUICHA U U3YYEHHE €r0 CBOMCTB.

PacuéTHble 3a1a4n

Bbeluucienus no ypaBHEHUIO XUMHUYECKOW peakuuu (Macchbl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM MPOAYKTa PpEAKIUU [0 HU3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM IPOAYKTOB PEAKIIMH).

Kucaopojacoaepxaniue oprannyeckue coeJuHeHUs

[IpenenbpHBIC OTHOATOMHBIC CIIUPTHI. METaHOJ U ATAaHOJ: CTPOCHHE, (pu3ndecKue u
XUMUYECKAE CBOWCTBA (pEaKkIWHM C AaKTUBHBIMHA METaJUIaMH, TajJOT€HOBOJOPOIAMH,
ropeHue), npuMeHeHrue. BogpopoiHbie CBSI3U MEXAYy MOJIeKyJlaMu crupToB. JleicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTUIICHTJIMKOIb U TIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHIE CBOMCTBA (B3aWMMOJEHCTBHE CO MICIOYHBIMH METaJUIaMH, KaueCTBCHHAs
peakiys Ha MHOTOATOMHBIEC CIUPTHI). JleiicTBue Ha opraHu3M uenoBeka. [I[puMeHneHue
TJIMIEPUHA U ATHJICHTJIMKOJIS.

deHoIT: CTpOCHUE MOJICKYJTBI, (PU3MYECKUE U XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue deHoma.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMUYECKHE CBOMCTBA (peaklMM OKHUCICHUS U BOCCTAHOBJICHMS, KaueCTBEHHbIC
peakiun), IoJIy4eHHe U MPUMEHEHHUE.

Ayemon: cmpoeHue, gusuyeckue u Xumudeckue coucmea (peakyuu OKUCIeHuUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OmHOOCHOBHBIC TIpE/CIbHBIC KapOOHOBBIE KHCIOTHL. MypaBbHHAasS W YKCyCHas
KHCIIOTBI: CTpOEHHUE, (PU3NIECKUe M XUMUICCKHE CBOMCTBA (CBOMCTBA, OOIITHE IS Kilacca
KHUCIIOT, peakius J>Tepudukanuu), mnoiaydeHue u npuMmeHeHue. CreapuHoBas U
OJICMHOBAs KUCJIOTHI KaK MPECTAaBUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MbLTa KaK COJIA
BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxable dQUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upoB. Kupsl. I'uaponus xupos. [Ipumenenue xupoB. bruosgornyeckas poJib KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMS YIJIEBOJOB (MOHO-, AW- U TOJUCAXapUIbI).
['mroxo03a — mpocTelmii MOHOCaxapu/i: 0COOEHHOCTH CTPOECHUS MOJIEKYJIbI, (PU3NYECKUE
U XUMHUYECKHE CBOMCTBa (B3aumopeiictBue ¢ rujpokcunom wMenu(Il), oxucnenue
aMMMaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE, OpOKEHUE TIIHOKO3bI),
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HaXOXKJEHUE B MPUPOJIE, IPUMEHEHHE, Onosornyeckas posib. dorocunres. Ppykrosa
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumenb OUCaxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPupooe u
npumeHenue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
HEJUTI0N03bl. PU3NYECKUEe M XUMUYECKUE CBOMCTBA Kpaxmaia (THIpOJIn3, KadeCTBeHHAS
peaKIus C UOJOM).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BeleCTB U UX MpeBpanieHuii

[IpoBenenue, HabOMIO/IEHUE W ONMKMCAHHE JAEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUU OJJTHOATOMHBIX CIIUPTOB (OKUCIECHUE ITAHOJIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TIJHUIIEPUHA C THUIPOKCUIIOM
meau(ll)), anpaerunoB (OKMCIEHHWE aMMHA4YHBIM pacTBOpoM okcuja cepebpa(l) u
rugpokcugom  Mmenu(Il), B3aumoneiicTBHE Kpaxmaiga C  HOJIOM), IIPOBEICHUE
PaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3a1a4n

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOTO BEILECTBA WJIM MPOAYKTa pPEaKkUWh IO HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoaep:kaniue OpraHudecKue coeTuHHEeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeHue, uuueckue u XumudecKue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe coeAuHeHUs. Dusznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpe TIIMIMHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkn kak mpupogHBIE BBICOKOMOJICKYJISIpHBIC coenauHeHus. IlepBuuHas,
BTOpPUYHAs U TPETHYHAS CTPYKTypa OelKkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIAPOJIU3,
JeHATypalns, KaueCTBCHHBIC PEaKIIMKA Ha OCITKH.

JKcnepuMeHTAJIbHbIE MEeTO/IbI H3YUeHHS BellleCTB M UX NMpeBpalieHn i
HaOnronenne u omucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJKOB
IIPU HarpPEBaHUM, [IBETHBIC PEaKIMK OCIIKOB.

BbicokoMoJIeKyJISIPHbIE COETUHEHUST

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHD MMOJIMMEPU3AIUH, CPEHSS MOJIEKYJITpHAs Macca.
OCHOBHBIC METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHHUN — TOJMMEpPHU3alHs U
TIOJIMKOHICHCAIIHS.

IInacmmaccol  (noausmuner, NOAUNPONUNIEH, NOJUSUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanvnotti u cunmemuueckue Kayuyku (0ymaoueHosbvlii, X10pONpeHo8blll U
uzonperosslil). Bonokna: mamypanvhvie (X10NOK, wepcms, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JI0KHO, 8UCKO3aA), CUHmMemudecKue (Kanpou U 1aeécam).
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JKCNepuMeHTAIbHbIe METOAbI H3YUYeHHs BellleCTB M X NMpeBpalleHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:knpeameTHble CBSI3U

Peasmzanust MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 kyacce oCymIecTBISETCA Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK W TOHITHH, SBISIONIMXCA CUCTEMHBIMHU IJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE IOHSATHUS: IBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHaJIU3, CUHTE3, Kiaccu(UKalMs, NEPUOAUYHOCTb, HAOIIOIEHUE, U3MEPEHUE,
IKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszuka: Matepusi, YHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPTeTUICCKHI
YpOBEHb, BELIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE
BEJIMYMHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: knerka, opraHuszM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
dboToCcHUHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIeCTBa (OCJIKH, YTIIEBOIbI, JKUPHI, (HEPMEHTHI).

['eorpadust: MuHEpanbl, TOpHBIE TOPOJBI, TOJE3HBIE HCKOMAeMbIE, TOIUIMBO,
PECYPCBL.

TexHooTHsA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MHTAHUS, MOIOIIUE
CPEICTBA, JIEKaPCTBEHHbIE U KOCMETUYECKUE MpenapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBBI XUMMU

XUMHUYECKHUI 3eMeHT. ATOM. SAapo aroma, M30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHEPreTHYeCKUe YPOBHH, IMOAYPOBHH. ATOMHBIC OpOWTanmw, s-, P-, d- DIIEMEHTEHI.
Oco0eHHOCTH pacnpeiesIeHus 3JIEKTPOHOB MO OPOUTANIAM B aTOMaXxX 3JIEMEHTOB MEPBbIX
YeThIPEX NePUOI0B. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

Ilepuonnyeckuit 3axkoH u llepuomuueckas cucTeMa XUMHUYECKUX DIIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepHOAWYECKOr0 3akoHa U I[lepuoamveckoi CUCTEMBbI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HUMU
IPOCTBIX M CJIOXKHBIX BELIECTB MO IpynnaM M MepuoaaM. 3HAYEHHE MEPUOJIUYECKOIrO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKas CBsA3b. BHUbl XuMHU4ecKoi CBsI3U (KOBaJIEHTHAS
HEMOJISIpHAsE W TOJIIpHAsi, MOHHAs, MeTajulnyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHON XMMHYECKOUW CBSI3M (OOMEHHBIN M JOHOPHO-aKIeNTOPHBIN). BomopogHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTPpULIATENBHOCT. CTENEHb OKUCIICHUS. MIOHBI: KaTUOHBI
Y QHHUOHBI.
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BemectBa MOJEKYISIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
COCTaBa BellecTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOKMCTBA BEUIECTB
OT TUIA KPUCTAINYECKOU PEIIETKH.

ITonsaTHe 0 nucnepcHbIX cucTeMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOpBI. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE.

Krnaccudukanus HeopraHnueckux coeanHeHuid. HoMmeHkiaTypa HeOpraHu4ecKuxX
BellecTB. ['eHeTnueckas CBA3b HEOPraHMYECKUX  BEUIECTB, NPHUHALICIKAIINAX
K Pa3JIM4HbIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX PeakUuid B HEOPraHUYECKON
M OPraHWYECKOM XHMHMH. 3aKOH COXPAHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHUS M
IIPEBPALLECHUS SHEPTUH [P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUyHbIX (akTopoB. OOpaTtuMmble
peakuuu. XuMuadeckoe paBHoBecue. DAaKTOPHI, BIUAIOMKME HA COCTOSTHUE XUMHYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

OnexTponutuyeckas auccounanus. CuibHble W cialble 31ekTpoiauTbl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsA, HEUTpanbHasi, menodHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OOMeHa. [ UOpoaU3 HeopeaHuuecKux u
OpP2aHUYeCKUX Geujecms.

OKHCIIUTENTbHO-BOCCTAHOBUTEINIbHBIE — peakiuu. [lowamue 06  anekmponuze
pacniagos u pacmeopos coeu. Ilpumenenue snexmpoausa.

JKCIePUMEHTATbHbIC METOAbI M3Y4YEeHHUS BELIECTB U UX NPeBpaLleHui

Hemonctpauusa tabmuy «llepuoguyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J.U. MenneneeBay, M3yd4eHHE MOJACNCH KPUCTALTMYECKUX PEHIETOK, HAOIIOACHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3joXKEeHUE NEpOKCUia
BOJOPOJa B MPHUCYTCTBUM KATAIA3aTOpPA, OINPENAEIEHUE CPENbl PacTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCAJIBHOTO WHIMKATOpa, PEAKIMM MOHHOIO OOMEHa), MpOBEIECHUE
NpaKTUYECKON paboThl «BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkuumn».

PacuéTHble 3a1a4n
PacyéTrel no ypaBHEHHMSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMUYECKUE
pacuU€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B [lepmoamyeckon cucreme XUMHYECKHX
sanemenToB /.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHHUS aTOMOB. DPU3HUECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMEpPE KHUCIOpoja, cepbl, docdopa u
yIaeposa).

XYWMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
docdopa, yriaepona u KpeMHHs) U UX COCAUHEHHH (OKCHIIOB, KHUCIOPOICOAEPKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCIMHEHUN ).

[IprMeHenne BaKHEUIINX HEMETAIIOB U X COCAMHEHU M.

13



Meramnel. Ilonoxenne MeraimioB B Ilepuonnueckom cuUCTEME XMMHUYECKHX
anemenToB J[.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0UYEK aTOMOB
metawioB. OOmme  ¢usmdeckue cBoiictBa MeTauioB. CIutaBel  METAJIOB.
DIEKTPOXUMHYECKUI Pl HAITPSKEHUN METAILIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUINIMX META/UIOB (HAaTpUM, KAJIUM, KalIbIIUi, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crocoObl MoJaydeHHs: MeTaioB. Memannypeus. Kopposus memainnos.
Cnocobwi 3awumvl om kopposuu. [IpumeHeHne METamioB B OBITY U TEXHHUKE.

JKcNepuMeEHTAbLHbIE METO/Ibl H3YUEeHHUs BEellleCTB U UX NMPeBpaleHuii

N3yuenne koiutekiuu «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/lad, HaOJIOJICHWE U OIKCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATFOMUHHUS C PACTBOPAMU KUCIIOT
U TIEJI0YEeH, KaueCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIIOB).

PacuérHble 3agaun

Pacuérel maccel BemiecTBa WM O0OBbEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAcCe WIM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, PACUETHI
Macchl (00BbEMaA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CJIM OJHO U3 BEIIECTB
uMeeT IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 0O0€CHEUEHUH HSKOJOTMYECKOM, HHEPreTUYECKOW M MHIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE 0 HAYyYHBIX METO/AaX MO3HAHUS BEIECTB
Y XMMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUIEHHOTO TMOTYYEHUS
BA)KHEUILINX BELIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTe€puaybl,  KpPACKH, CTEKJIO, KEepaMHKa,  MaTepUaJIbl
JUTSI DJIEKTPOHUKU, HAaHOMATEPHUAJTbl, OPTaHUYECKHEe U MUHEPAJIbHBIC YAOOPSHHUS.

XuMHST W 3J0pOBbE YEJOBEKAa: IIpaBWia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenaparoB, MpaBuja OE30MacHOTO WCIOJIb30BAHUS TMPEnapaToB OBITOBOM XWMUU
B IIOBCEIHEBHOW JKU3HM.

MesxknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUU OOIIe M HEeopraHM4ecKOu
xumuH B 11 Kjacce ocyliecTBIsIeTCsl Yepe3 MCMOIb30BaHHE KaK OOLIMX €CTeCTBEHHO-
HAay4YHBIX IIOHATUH, TaK WM TOHATUH, SBJLIIOIIUXCA CUCTEMHBIMH Ul OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaln3, CHUHTE3, KiIacCu(UKalusi, TMepUOJUYHOCTh, HAOIIOJACHHUE, DSKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, SABICHHUE.

®usnka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHoe COCTOSTHHE BEUIECTBa, (PM3MYECKUE BETUYMHBI U €IUHUIBI UX U3MEPEHUs,
CKOpOCTb.

buonorus: kinerka, opraHusM, dKocuctema, onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMHHbBI, OOMEH BELLIECTB B OPraHU3MeE.

['eorpadusa: MuHEpanbl, TOPHBIE MOPOJbI, TOJE3HbIE HCKOMAeMble, TOIIIUBO,
pECYPCHI.

TexHoyorusi: XUMUYECKass MOPOMBIIUIEHHOCTh, METAJUIYPIHs, IPOU3BOACTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBbCKOXO3SIMCTBEHHOE MPOW3BOACTBO, MHIIEBas
IPOMBIIIEHHOCTD, dbapmaneBTHUECKAs MIPOMBILIUIEHHOCTb, MIPOU3BOACTBO
KOCMETUYECKHX  IPEnaparoB, IPOU3BOACTBO  KOHCTPYKLMOHHBIX  MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00YUYaIOIIUMUCS
nporpaMMm cpeaHero oOiiero o0Opa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayduHO-MeToaudeckol OCHOBOM ISl pa3padOTKU  IJIaHUPYEMBIX
pe3ynbTaTOB OCBOEHUS MPOrPaMM CPEIHETO 0011ero 00pa3oBaHus ABJISETCS CUCTEMHO-
NEeATEIbHOCTHBINA TOIXO/I.

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHMs BBIIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHME OOYYaIOUUMHCS POCCUUCKOM TPaKJaHCKOWM HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJu4he MOTUBALUU K 00YYEHHUIO;

L[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMXCsl PYKOBOJCTBOBAaThCA B  CBOEH
NEeSATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYIIMMU LIETOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJM4Khe IPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH LIEJIN
Y CTPOUTH KU3HECHHBIEC TUUIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MTPEAMETA « XUMHUS») JTOCTUTAKOTCS B €JUHCTBE
y4eOHOH M BOCHUTATENbHOW AESATENBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTSAMHM U UJI€aJJaMU POCCUIICKOTO
Ipa)X1aHCKOT'0 00IIEeCTBa, MPUHITHIMU B O0IIECTBE HOPMaMH U MpaBUJIaMU TTOBEJCHMUS,
CIOCOOCTBYIOIIMMHU MPOLECCaM  CaMOINO3HaHUS, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00YUYaIOLTUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPa)XaroT
c(hOpMUPOBAHHOCTH  OMNbITA [IO3HABATEJIbHOM M  MPAKTUYECKOM  JIeATEJbHOCTU
00y4aromuxcs 1Mo peaiv3aluy MPUHITHIX B 00I1€CTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHMSA:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLHMOHHBIX NpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M IIPABOIOPSIIKY;

MPEACTABICHHS O COIMAIbHBIX HOPMaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHUH
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIEATEIBHOCTH IMPH CO3JaHHUU yd4eOHBIX
IPOEKTOB, pPEIICHHH YJYeOHBIX M MO3HABATEIbHBIX 3a/1ad, BBIMOJIHECHHA XUMHYCCKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY U apTYMCHTBI
APYIUuX IIPpHU aHAJINU3C PA3JINYHBIX BUIOB y‘{C6HOﬁ ACATCIBHOCTH,

2) NATPHOTUYECKOT0 BOCTIMTAHHUS

LICHHOCTHOTO  OTHOWIEHUS K HCTOPUYECKOMY M  HAy4YHOMY  HaCIEIUIO
OTCYECTBEHHOW XUMMHU;

YBOKEHUA K TMpoOLECCy TBOpYECTBA B O0JACTH TEOPUM M IPAKTHUECKOIO
IIPUMEHEHUSA XHMHUH, OCO3HAHUA TOIO, 4YTO JOCTHXKEHUS HAyKU €CTh pPE3yibTar
JUIATEIbHBIX HAOJI0JICHUH, KPOIOTIMBBIX SKCIIEPUMEHTAIbHBIX [TOMCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U MIPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHMBOB B IOJYYEHHM U IOCIEAYIOLIEM aHaIU3e
UH(OpMAIUH O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U 1IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYIIKU CBOMX TOBAPUILECH C TO3ULIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ATUX MOCTYIIKOB;

4) ¢ropMuUpOBaHUS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOrO U 0€30MacHOro 00pasa >kKM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U ICUXMUYECKOMY
3/10pOBBIO;

coOMIo/IeHrsT TpaBWi OE30MacHOrO OOpallleHusT C BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI MHAMBUIYAJTBHOTO U KOJUIEKTUBHOTO O€30MacHOIr0
NOBEJCHUS B CUTYALUAX, YTPOXKAOUIUX 310POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TIOCHEACTBUA W HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIATAHMA:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HUCCIIEA0BATEILCKOM IEATEIBHOCTH,
00IIIeCTBEHHO T0JIE3HOM, TBOPYECKON U IPYTHUX BHIAX AE€SITEIBHOCTH;

YCTaHOBKM HA aKTHBHOE Y4acTHE B PEIICHHWU MPAKTHYCCKUX 3a1a4 COIHAIbHOM
HampaBJIeHHOCTH (B paMKax CBOEro Kjacca, IIKOJIb);

HHTEpECa K MPAKTHYECKOMY HM3YYEHHIO MpodecCHii  pasIndHOro  poja,
B TOM YHCJI€ HAa OCHOBE MPUMEHEHHUS IPEMETHBIX 3HAHHUI 110 XHUMUHU;

YBOKEHUS K TPYLY, JIIOJSIM TPyJla U Pe3ysibTaTaM TPYIAOBOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBHIYaIbHON TPAaeKTOPHU 00pa30BaHus,
Oynymiedi mpodeccuu W peajau3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB W IOTPEOHOCTEH
o0I1IecTBa;
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6) 3K0JI0rM4eCKOro BOCIUTAHUS:

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMaHUsl TJ00ANbHOIO XapakTepa OSKOJOTMYECKHX MpoOJIeM, BIMSIHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIONBb30BAHMS JOCTHKEHUN XUMHUH ISl PEIICHUS
BOIIPOCOB PAllMOHAIIBHOTO IIPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEIIPUATUS JEUCTBHUM, NMPUHOCAIIMUX BPEZ OKPYXKAIOIIEH NPUPOIHON
cpele, YMEHHs IPOTHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTMYECKUE IOCIEACTBUA
IPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJW4us Pa3BUTOIO0 DKOJOIMYECKOIO MBIIUICHUS, DJKOJOIMYECKON KYJbTYPHI,
OIBITA JEATEIBHOCTH DKOJOIMYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
UMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOW M COLIMAIIBHOW MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJCOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUs CeU(UKN XUMUU KaK HAyKu, OCO3HaHUs €€ poju B (POpMHUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO  MPEACTaBICHUS
00 OKpy’KarolleM MUpe Kak O €IMHCTBE MPUPOABI U YEJIOBEKa, B O3HAHUM MTPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUuU POOIeM COXPAHEHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JJIsI COBPEMEHHOM IUBIIIU3AIUH: B €€
TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B CO3JIaHUM HOBOM 0asbl
MaTepUaIbHOW KYJIBTYPhI, PEIICHUH TJIOOANTBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKON, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECIICUEHUU YCJIOBHUM YCHENTHOTO TPyAa U IKOJOTUUYECKH
KOM(OPTHOM KU3HU KaXKJIOT0 YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHUMAHUS CYIIHOCTH METOJOB IMO3HAHWS,
UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIyYaeMble
3HAHUS JJIA aHalu3a U OOBSICHEHUS SBICHUW OKPYKAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM M3MEHEHUWH, YMEHHS JellaTh 0OOCHOBAHHBIC 3aKJIFOUYCHHSI HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOIIHMXCS JAHHBIX C IETbI0 TIOJIYICHHS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJIb30BaTh XMUMHUUYECKHUE 3HAHUS ISl PEIICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEILCKOM e TeTbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUN MO XMMHUU B COOTBETCTBHH C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiuyHbIX cdepax mnpodeccruoHaIbHOM
NESITEIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpemHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIMCIMIUIMHAPHBIE (MEXKIpPEIMETHbIC) OOIeHayYHbIE TOHATHS, OTpaKarollue
[[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CHIEIU(PUKY METOJAOB MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HaykaxX (Marepusi, BEUIECTBO, SHEPIusi, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MUCCIEI0BaHNUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

VHUBEpCAJIbHBIC Yy4eOHBbIC JCUCTBUS (ITO3HABATEIIbHBIE, KOMMYHHUKATHBHEIC,
peryJsaTHUBHBIC), obecneunBaroe (GpopMupoBanue (PyHKIIMOHATBHOW TPaMOTHOCTH W
COIMAJIbHOM KOMIIETEHIIUU 00yYarOIIUXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILIIMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE JEHCTBUS B IO3HABATEIILHOU U
COLIMAIBHOM MPAKTHUKE.

MertamnpeaMeTHbIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YICOHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBUSIMU.

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jlornueckue 1ecTBUA:

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

ONpCACIIATE HCIIN ACATCIIBHOCTH, 3aaBas MapaMCTPhl U KPUTCPUH UX JOCTHIKCHHA,
COOTHOCHUTL PE3YJIbTAaThl ACATCIBHOCTH C ITOCTABJICHHBIMHU LICISIMU;

HCIIOJIB30BATh IIPHU OCBOCHHH 3HaAHUM HpI/IéMBI JJOTUYCCKOI'O MBIIIIJICHUSA — BBIACIIATH
XapaKTCPHLBIC ITPU3HAKN MMOHSITUN U YCTaHABJIWBATh WX B3aUMOCBA3b, HCIIOJIbB30BATb
COOTBCTCTBYIOIINC ITOHATHA JIA 00BSICHEHUS OTACIBbHBIX (baKTOB u HBHCHI/Iﬁ;

BBI6I/IpaTB OCHOBAaHUA WU KPUTCPHUH OJIA KHaCCH(bI/IKaHHH BEIICCTB U XNMMHNUYCCKUX
peakuuu;

YCTaHABJINBATb IMPUINHHO-CIICACTBCHHLIC CBA3U MCKIY HN3y4aCMbIMU
SABJICHUSAMMU,

CTPOUTH JIOTHYCCKHUC PACCYKACHUSA (I/IHI[YI(TI/IBHBIG, ACAYKTHUBHBIC, 10 aHaJ'IOFI/II/I),
BBIABJIAT 3aKOHOMCPHOCTH MW IIPOTHBOPCYHA B pPACCMATPUBACMBIX  ABJICHUAX,
bopMyIUPOBAThH BBIBOBI U 3aKJIIOUCHUS;

INPUMCHATL B HPOLCCCC IIO3HAHMWA, HCIIOJIB3YCMbBIC B XHWMHHU CHMBOJIMYCCKHUC
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBHIBATH MOJICTBLHBIC MPEJCTABICHUS — XUMUYECKUA 3HAK
(cuMBOJI) SJeMeHTa, XuMUueckas ¢Gopmylsia, ypaBHEHHE XUMHUYECKOM peakiuu —
IIpH pCIICHNHA y‘—Ie6HbIX IMMO3HABATCJIbHBIX U IMTPAKTUYCCKUX 3a1a4, IPUMCHATH HA3BAHHLIC
MOJICJIBHBIC IMPCACTABJICHUA OJIS1 BBIABJICHUA XAPAKTCPHBLIX IMPHU3HAKOB H3Yy4YaCMbIX
BEUICCTB 1 XUMHUYCCKHUX pCaKHHﬁ.
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Bba3oBble uccienoBarenLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O IIO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMyIMpoBaTh LEIN U 33Ja4l UCCIICAOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYTHpPOBAaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX
CYXJICHUMU,

BJIAJIETh HaBbIKAMU CaMOCTOATENIBHOTO INIAHUPOBAHUS U IPOBEACHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HaONOgaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyJIHpoBaTh OO0OOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUSA, COCTAaBIATH
000CHOBaHHBIN OTUET O TIPOJIESITAHHON PadoTe;

MpUOOPETATh OMBIT YYUEHUYECKON UCCIIEN0BATENBCKON U MTPOSKTHOM JIEATEIbHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METO/I0OB PELLICHUS
IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B IT03HAHMSI.

Pabora ¢ undopmanueii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MHPOpMALMH (HAYYHO-TIOMYJIIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHETa),
aHAIM3UPOBaTh HHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM IMPEACTABICHHS, KPUTUUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTHUBOPEYNUBOCTH;

(opMyIMpPOBATH 3aMPOCHl U MPUMEHSTh PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpopMaIuu, HEOOXOAUMOM JIJIs BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeieIEHHOIO TUIIa;

npuoOpeTaTh  ONBIT  MCHOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAIbHYIO (hopmy mpenctaBieHus uHOOpMaIuu
(cxemsl, rpaduKu, TUarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabdOTe C XUMHUYECKOU
uH(pOopMaIMe: IPUMEHATh MEXNPeIMETHbIE ((PU3MUECKUE U MAaTEMATUYECKHE) 3HAKH U
CUMBOJIBI, (hOpPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISJHOCTH.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe eiiCTBHS:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJi¢ Juajora
W/WIM  JUCKYCCUM, BBICKa3bIBaTh UAEH, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTCJIBHO BBIITOJIHECHUA HpeﬂHOH(eHHOﬁ 3aJa4U,

BBICTYIIaTb C TIPE3EHTALMEN pPE3yJbTAaTOB ITO3HABATEIBHOM JIESITEIBHOCTH,
IMOJYYCHHEIX CaMOCTOATCIBbHO HIJIIM COBMECTHO CO CBCPCTHHUKAMM IIPH BBIIMOJHCHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaiu3allui Yy4yeOHOro MpOeKTa U (POPMYIUPOBATH BBIBOIBI
II0 pe3ysbTaTaM IPOBEAEHHBIX MCCIEHOBAHUN IYyTEM COIVIACOBAHUS MO3ULANA B XOIE
o0CcyXIeHHs 1 OOMEHa MHEHHUSMH.
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PerynsitTuBHble YHHBEpPCaJbHbIe y4eOHbIEC JCHCTBUSA

CaMOCTOSITEJIFHO  TUIAHUPOBaTh W OCYIIECTBISATH CBOIO  IIO3HABATENBHYIO
NesTeNbHOCTh, oOmpeAensas e€ Iend M 33Jayd, KOHTPOJIMPOBaTh M IO Mepe
HE00X0IMMOCTH KOPPEKTUPOBATH Mpe IaraeMblil aJITOPUTM JCHCTBUI MPH BHITOJTHEHUH
y4eOHBIX M HCCIEAOBAaTEIbCKUX 3a/1a4, BRIOMpaTh Hanbosee 3PPEeKTUBHBIN CIOCOO0 UX
perieHus ¢ y4€ToM MOTy4eHUsI HOBBIX 3HAHUN O BEUIECTBAX U XMMUYECKHUX PEaKLUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH NEATENIbHOCTH Ha OCHOBE CaMoOaHaju3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

IIpeameTHBIE PE3yNIBTATBl OCBOEHUA Kypca «OpraHudeckass XHMHsD OTPaXkKarorT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUU B TTIO3HAHUU SIBJIICHUN TIPUPOJIBI, B HOPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPbl JIUYHOCTH, €€ (PyHKIHOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL pEeLIEHUs TMPAaKTHYECKUX 3a/lad M 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS
K CBOEMY 3710pPOBBIO U IIPUPOIAHOU CpELE;

BJIAJICHUE CUCTEMOU XMMUYECKUX 3HAHUN, KOTOPAsi BKIIIOYAET: OCHOBOIIOJIAraroIne
NOHATUS (XMMHYECKUH HIIEMEHT, aTOM, JJIEKTPOHHas 000JIouKa aToma, MOJIEeKyJa,
BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (dopmyia
(pa3BépHyTas U COKpaliéHHas ), MOJIb, MOJISIPHAst Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN
CKeJIeT, PyHKIMOHAIbHAS TPYIINA, PaJuKal, U30MepHUs, U30MEPbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIVIEBOAOPOABI, KHUCIOPOJA M a30TCOIAEpXkKALIUE COCAUHEHHs, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0OH COXpaHEHHS MACChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKH SI3bIK XUMHUH; MUPOBO33PEHYECKHE 3HAHHUS,
Jekalye B OCHOBE NMOHUMAaHUS NPUYMHHOCTU M CUCTEMHOCTH XHUMHUYECKHUX SIBJIICHHM,
(dakToNIOTUYECKUE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IOJYYEHUH U Oe30macHOM
UCIIOJIb30BAaHUU BAXXKHEHIINX OpPraHMYECKUX BELIECTB B OBITY U MPaKTUYECKON
NEATEIIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE TMPU3HAKU TOHSTHUH,
YCTAaHABJIMBAaTh HX  B3aWMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOUIUE  ITOHATHUS
IIPU OIIMCAHUH COCTaBa, CTPOCHMS U IIPEBPALLCHUN OPTaHUYECKUX COCAUHEHNN;

chOpPMUPOBAHHOCTH ~ YMEHHUHM  HCIONB30BaTh  XMUMHYECKYID  CHMBOJHKY
JUTSL COCTaBJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIEHHOMN) (hopMyIT
OPraHUYECKUX BELIECTB M YPABHEHUM XUMMYECKUX PEAKUMU, U3rOTaBIMBATH MOJEIIN
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

chOpPMUPOBAHHOCTh YMEHUN yCTaHABIMBAaTh MPUHAAJICKHOCTh H3YyUYEHHBIX
OpraHUYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOEHHUIO K ONPEACIEHHOMY KiacCy/TpyIie
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COEMHEHMI  (YIJIEBOJOPOABL,  KHCIOPOJ W  a30TCOAEpXAIIUE  COEIUHEHHS,
BBICOKOMOJICKYJISIDHBIE COCJMHEHMs), JaBaTb MM Ha3BaHUS 110 CHUCTEMAaTUYECKOM
HomeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHAIBHBIE HA3BaHUS OTJIEIbHBIX
OpPraHWYECKHX BEIIECTB (ITUJICH, TIPOTHJICH, alleTUJICH, TUJICHTJIMKOJb, TIUIEPUH, (DEHOI,
dbopmainberui, areTalbIeru, MypaBblUHasi KUCJIOTa, YKCYCHAasi KUCJIOTa, OJECMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, IITF0K03a, PPYKTO3a, KpaxMal, HEJUTI0I03a, TIIULIH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI OTIPEICIISATH BUBI XUMHUYIECKOU CBSI3U B OPTaHUYECKHIX
COEIMHEHMSIX (OJIMHAPHBIE U KPATHBIC);

c(hOPMHPOBAHHOCTh yYMEHHUS TPHUMEHATH TIOJIOKEHUS TEOPUU  CTPOCHHUS
opranudeckux BemectB A.M. bytiepoBa mis oOBbsiCHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PU3UUYECKHUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENIEH Pa3IMUHBIX KIACCOB OPTaHUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMUIICH, alleTWiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30JI, METaHOJ, 3TaHOJ, ATHJICHIJHUKOJIb, TIULEPUH, (EHOJ, aleTalbICTU/I,
MypaBbUHAasi U YKCYCHAasl KHUCJIOTHI, IJIFOKO3a, KpaxMmaj, LEJUII0J03a, aMHUHOYKCYCHas
KHUCIIOTa), WJUTIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCIIOIB30BAaHUEM CTPYKTYPHBIX (popMyI;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEepadOTKH M MPAKTHUYECKOE
IpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTH YMEHUM TPOBOJAUTH BBIUUCICHUS 110 XUMHUUECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WU TMPOJIYKTa PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAay4YHOTO TMO3HAHUS, UCMOJIb3YEMbIX B XUMHUH MPU W3YUYCHHUH BEIIECTB M XUMUYECKHUX
sBJICHU (HAONIOJCHUE, W3MEPEHHE, JKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIIOJIH30BAThH
CHUCTEMHBIC XUMHUYECKHE 3HAHUS ISl MPUHSITUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYAaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa TIOJIB30BAHMS XUMHUYECKOU
MOCy101 1 JabOpaTOpPHBIM 000PYyI0BaHUEM, & TAK)KE MPaBUiIa 0OpaIlEHHs C BEIIIECTBAMHU
B COOTBETCTBUHU C MHCTPYKIIUSIMH T10 BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTb  YMEHWH  IUJIAHUPOBATh W BBINOJHATH ~ XUMHUYECKUN
AKCTIEPUMEHT (TIpEeBpallleHrs] OPraHWYECKUX BEIIECTB IPU HArpeBaHWU, TOITYYCHHE
ATUJIEHA M HM3YYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMH OPTraHMYECKUX BELIECTB,
JeHaTypauus OeIKOB MpU HAarpeBaHWH, I[BETHBIE peaklMU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH TPH OOPAIICHUH C BEIIECTBAMU U JIAOOPATOPHBIM
0o0opynoBaHMEM, TPEACTABIATh PE3YyJIbTAaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMuCcH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U POPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;
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c(hOPMUPOBAHHOCTh  yMEHUW  KPUTUYECKH  AHAIM3UPOBATh  XHMHYECKYIO
uHbOpMAIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHUKOB (CpeICTBa MACCOBOM MH(POPMAITUH,
WHTEpHET U IpyTrux);

c(hOpMHPOBAHHOCTH YMEHHUH COOJTIOAThH TPABUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
TIOBEICHUS B OBITY U TPYAOBOU JACSITEIBPHOCTH B LEJISIX COXPAHEHUS CBOETO 370POBBS U
OKpY’Karollel NPUPOIHON Cpelbl, OCO3HABaTh OIMACHOCTh BO3JCUCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEIeTEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbIici nmokazarens [TK,
MOSICHATh HAa MPUMEpPax CHOCOObl YMEHBIICHHS W MPEAOTBPALICHUS HUX BPEIHOTO
BO3/ICICTBHS Ha OpPraHU3M YEJIOBEKa;

s OOyYaromMXCs C OTPaHWMYEHHBIMH BO3MOXHOCTSMHU 3JI0pPOBbS: YMEHHE
OPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JIOCTYMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASAIIMX OOYYaIOIIMXCS: YMEHHUE HMCIOJIb30BaTh PeibeHO
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins ais 3anucu XumMudeckux Gopmyi.

11 KIIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmias M HEOpraHUYeCKas XUMUSH)
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh  MPECTABJICHUI: O  XUMHYECKOM  COCTaBJISIOLIEH

€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHHU B IIO3HAHUU SIBJICHUM IPUPOJBI,
B (GOpPMHpPOBAHUU MBIIIJICHUS ¢  KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAILHON
rPaMOTHOCTH, HEOOXOIUMOW JJisl PEIIeHUs NPAKTUUYECKUX 3a7ad4 U HDKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOU Cpelie;

BJIAJICHUE CUCTEMON XMMUYECKNX 3HAHUW, KOTOPas BKJIFOYAET: OCHOBOIMOJIATAOIIINAE
MOHATHUS (XUMHUYECKUN BJIEMEHT, aToOM, HM30TOI, S-, P-, d- 3JeKTpOHHBIC OpOUTAIH
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTETEHb OKHUCJICHHUS, XUMHUYEecKas CBs3b (KOBaJE€HTHas,
WOHHAs, METAJJTHYECKasi, BOJOPOIHAS ), KPUCTAIUIMUECKasl PEIIETKA, TUIIBI XUMUYECKUX
pEeaKUnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOIUTHUUECKAS TUCCOLUALMS,
OKHCJIUTEINIb, BOCCTAHOBUTEIb, CKOPOCTb XHWMHUYECKOM pEaKUUU, XUMHUYECKOE
PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHsl DJIEKTPOJUTHYECKON JTUCCOLMALINH,
nepuoguueckui 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUSI MACCHI BEUIECTB, 3aKOH
COXpaHEHUS W MPEBPAICHUS] SHEPTUHU MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHAN $3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOIOTHYECKUE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U 0€30MMaCHOM UCIOIb30BaHUM BAXKHEUIIIUX
HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIC TMPU3HAKU TOHSTHUH,
YCTAaHaBIMBAaTh HX B3aWMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOUIUE  IOHATHS
IIPU OMMCAHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALLCHUI;
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cOPMUPOBAHHOCTh ~ yYMEHHUW  HCIOJNB30BaTh  XHMHUYECKYI0  CHMBOJIUKY
JUIS  COCTaBieHHs (OPMYT BEIIECTB U ypaBHEHUH XHUMHUYECKUX  PpEaKILUH,
cucreMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbIid ras, yriieKUCiblid ra3, aMMHaK, TaméHas U3BeCTb,
Heraimi€Hasi U3BeCTb, TUThEBAS COJlA, MUPUT U APYTHE);

c(hOpPMUPOBAHHOCTh YMEHUU OMNpPENEISITh BAJICHTHOCTh M CTEMEHb OKHCIICHUS
XUMHUYECKUX JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBajJieHTHasi, MOHHAs, METAJUIMYECKas, BOJAOPOAHAs) B COCAUHEHHSX, THII
KPUCTAJUIMYECKON pelETKU KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJICKYJIApHasi, HOHHAs,
MeTaJIJIMYECcKast), XapaKkTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX COCTMHEHU;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHaBIMBATh NPUHAMJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB [0 UX COCTAaBY K ONPEICIEHHOMY KiacCy/Tpylie COeIUHEHUH (IIpOCThIe
BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCJIOTbI, aM(pOTEpHbIE
TUJPOKCHU/IBI, COJIN);

c()OPMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICI MEPUOJUYECKOrO0 3aKOHA
JI.1. MenneneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
IPOTHOCTHYECKYIO (PYHKIIUH;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ileprogumueckoil cHCTEMBl XWMHYECKHX
annemenToB J[.. MeneneeBa, UCTIONb3ys IOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«OHEPTreTUYEeCKUEe YpPOBHU», OOBACHATh 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB
XMMHUYECKUX BJIEMEHTOB M MX COCAWHEHUU MO nepuoaam u rpynnam llepuoandeckoit
CHCTEMbI XUMHUYECKUX 3J1eMeHTOB J[.J1. MeHpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBa  HEOPraHWYECKHMX  BEIIECTB  paA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CyIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJIYy HEOPraHMYECKMMHU BEIECTBAMM
C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

cOPMUPOBAHHOCTh  yYMEHHUS  KJIAcCU(PUIMPOBATh  XUMHUYECKHE  pPEaKUuu
N0 Pa3JIMYHbIM MpPHU3HAKAM (YUCIY M COCTABY PEArupyIOIIMX BEIIECTB, TEIIIOBOMY
abdexTy peakiuu, H3MEHEHUIO CTEeNeHEH OKUCICHUS DJIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABIISITh YPaBHEHUS PEaKIUil pa3iMyYHBbIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHHS PEAKIMHA MOHHOTO OOMEHA, YYUThIBasl YCIOBHS,
IIPU KOTOPBIX ATH PEaKIUU UAYT A0 KOHLIA;

cOPMUPOBAHHOCTH ~ YMEHUH  NPOBOAUTH  pEaKUUH,  MOATBEPKIArOIINE
KAUECTBEHHbBI COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

chOpPMUPOBAHHOCTh ~ yYMEHMH  PACKpbIBaTh  CYIIHOCTb  OKUCJIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPECTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca 3THX
peaxKLuit;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
peaknuu OT Pa3TUYHBIX (PAKTOPOB; XapaKTEP CMEIMICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh XUMUUYECKHUE MPOIIECCHI, JICKAIINIE
B OCHOBE MPOMBILIUIEHHOTO TIOJYyYEHUS CEPHOM KHUCJIOTBI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHUUECKHUX
mpo0eMax XUMHAYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUH T'a30B MPU XUMUYECKUX
peakIusax, MacChl BEIIECTBA WM 00BbEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIIUU BEIIECTB, TEIIOBOrO A dexra
pEaKIMU Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPTUY;

c(hOPMUPOBAHHOCTh YMEHUN COOJIIONATh TMpaBWIa IMOJIb30BAHUSI XUMUUYECKOU
MOCY1I01 1 1a0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBUIIa OOPAILICHUS C BEIIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSIMHU T10 BHITTOJTHEHHUIO TAOOPATOPHBIX XUMUUYECKHX OIBITOB;

c)OPMUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATh U BBIMOJHATH  XUMHUYECKUM
OKCIIEPUMEHT (pa3loKEeHUE TMEepPOKCHAa BOJOPOJAa B TMPHUCYTCTBHHM KaTaau3aropa,
OIIPEAEIICHUE CpEellbl PACTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBHOIO HWHAUKATOPA,
BIIMSIHUE Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIIUU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHBIC peaKIMK Ha Cyab(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUSI, pEIIeHNE YKCTIEPUMEHTAIBHBIX 3aa4 1o TeMaM «MeTtamibsy u « HemeTtamib»)
B COOTBETCTBUU C MPABUJIAMU TEXHUKHU 0€30MACHOCTH TIPH OOPAIICHUH C BEIIECTBAMH U
7abopaTOpHBIM  O0OpPYIOBaHUEM,  MPEACTABIATh  PE3YJNbTaThl  XUMHYECKOTO
JKCIepuMeHTa B (opMe 3amuch YpPaBHEHUM COOTBETCTBYIOIIUX pEakIuil U
(GbopMyIMpPOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHoOpMaIMIOo, TIOJYYaeMyld H3 pPa3HbIX HCTOYHHKOB (CpEICTBAa  MacCOBOM
KOMMYHUKaIu, MHTepHEeT U Apyrux);

c(hOpPMHUPOBAHHOCTH YMEHUH COOJIOIAThH TIPaBUiIa SKOJIOTUUECKH 1eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JESITEIBLHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXawuel TPUPOAHOM Cpenbl, OCO3HABATH OINACHOCTh BO3JCHCTBUS HA JKUBBIC
OPTaHU3MBbl OINPENCIEHHBIX BEIIECTB, MOHUMAas cMmbica mokazarens [IJK, nmoscHsaTsh
Ha MpUMepax CHOCOObl YMEHBIICHHUS] W TPEAOTBPAIEHUS MX BPEIHOTO BO3JCHCTBUS
Ha OpPraHU3M YE€JIOBEKa;

JUIT  O0y4YaroIIuXcsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX T[O3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh peilbedHO
TOUEUHYIO cuctemMy obo3Hauenwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiL.
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10 KJIACC
HaumenoBanme
No KomnmuaectBo OCHOBHBEIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB oOy4Jaronuxcs
y4eOHOTO0 IpeameTa
Pa3znen 1. TeopeTrudyeckue 0OCHOBBI OPraHUYECKON XUMMHU

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYEeCKUX
COEAMHEHUM

A.M. bytneposa

3

[IpeaMeT opraHn4ecKOr XUMUMU:

€€ BOBHUKHOBEHHUE, PA3BUTHUE U
3HAYC€HUE B MOJYYECHUH HOBBIX BEIIECTB
Y MaTtepuainoB. Teopus CTpoeHUs
OPTaHUYECKUX COCAUHCHUHN

A.M. bytnepoBa, €€ OCHOBHbBIE
nosokeHus. CTpyKTypHBIE (DOPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKast CBSA3b

B OPTAHUYECKUX COCAMHECHUSIX: KPATHBIC
CBSI3H, G- U TT-CBSI3U.

[IpencraBienue o KinaccupuKamu
opranuveckux Bemects. HomeHnknarypa
OPTraHUYECKUX COCTUHECHUI
(cucTemaTnyeckas) U TPUBHAIbHBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3yYeHHsI BelIeCTB U UX NpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSTUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIUBATH UX
B3aMMOCBSI3b.

[IpuMEHSATH OJIOKEHUS TEOPUU
CTPOCHUSI OPraHUYECKUX BEIIECTB

A. M. BytnepoBa j1st 00bSICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTS1 COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIl€HHOMN ) (pOopMyIT OPraHUYECKUX
BELIECTB.

OnpenensiTe BUIbl XUMUYECKON CBS3H
(onIuHapHbBIE, KPATHBIE) B OPTraHUYECKUX
COEIMHEHUSX.

PackpeiBaTh poJib OpraHUuYE€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e J[emoHCTpaIUu:

— O3HAKOMJICHHE C 00pa3iamMu
OpraHUYeCKUX BEIECTB U MaTepUaTIaMU
Ha UX OCHOBE;

— OIIBITHI IO MPEBPALLIEHUIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(rutaBieHue, 0OyTJIMBaHUE W TOPEHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJIEITMPOBAHNUE MOJIEKYIT
OpPTraHUYECKUX BEIICCTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJLTIOCTPUPOBATH CBS3h C APYTUMHU
HayKaMHu.

HaOmronaTe u onuceIBaTh
JCMOHCTPAIIMOHHBIE OIIBITHI; IPOBOJANUTD
Y OITHCHIBATh JJAOOPATOPHBIC OIBITHI U
IPaKTHYECKHE PabOThI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbie
YTIEBOIOPOIBI —
AITKaHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE NTPEACTABUTEIN aJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
Hax0>JICHUE B IIPUPOJIE, IOJYUYCHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbBIE
YTIAEBOAOPO/IBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHAM psAZl. DTHUIIEH —
MPOCTEUIINH NPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKrue 1 XMMUYECKHE CBOWCTBA
(peakuuu ruIpUPOBaAHUS,
raJIOTeHUPOBAHMS, THIPATALIUH,

PackpbIBaTh cMBICT U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH), YCTAaHABIUBATH UX
B3aMMOCBS3b, HCII0JIb30BAThH
COOTBETCTBYIOIME ITOHATHUSA

IIpY ONMCAHUU COCTaBA, CTPOCHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY
IUIS1 COCTaBJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIEHHOM ) (HOPMYJT OPTaHUUECKUX
BEILIECTB.

YcranaBnuBaTh MPUHAMLIECKHOCTD
BEILIECTB K OIPENEIEHHOMY KJIACCy
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OKHUCIICHUS U TIOJTUMEPU3ALIAHN )
Hax0>XJICHUE B MIPUPOJIC, TTOTYyUYCHHE U
MIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTagaueH- 1,3, XuMuueckoe
CTPOCHHUE, PEaKIHs MOTUMEPU3AIINH,
MIpUMEHEHHUE (JIJI1 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

ANKHWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
ALEeTUIIEH — POCTEUIINN
MIPEJICTAaBUTEIb AJIKUHOB: COCTAB,
XUMHYECKOE CTPOCHHE, (PU3NUECKHUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HAXO0XKICHUE

B IIPUPO/IC, TTOTYUYEHHUE U TPUMEHEHUE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbl: O€H30J1 ¥ TOMYOJ, COCTaB,
XUMHYECKOE CTPOECHUE MOJIEKYI,
(bU3NYeCcKue 1 XUMUYECKHUE CBOMCTBA
(peaxkuuu rajJoreHUpOBaHUs U
HUTPOBAHUS ), IOTyYCHUE

U npuMeHeHne. Biusaue 6enzona

Ha OpraHu3M 4enoBeka. [ eHeTnueckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

10 CUCTEMAaTUYECKO HOMEHKJIIATYPE;
MIPUBOJIUTH TPHUBHAIBHBIC HA3BaAHUS
OT/ICJIbHBIX MIPEIACTABUTEIICH
YTJIEBOJOPOOB.

OrnpenensaTh BUIbl XUMUYECKOU CBS3U
B MOJIEKYJIax yrieBOJIOPOJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
pUMEHEHnE, GPU3NUECKHUE U
XMMHUYECKHUE CBOMCTBA, BaKHEHUIIINE
CIIOCOOBI MOTYYCHUS TUTTHIHBIX
MPEJCTABUTEIICH Pa3IMUHBIX KJIaCCOB
YTI€BOAOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleTHIICHA, OyTaanena -1,3,
0eH30J1a, TOJIyoJIa).

BBISABISATE TCHETHYECKYIO CBSI3b MEXKTY
YTJIEBOJIOPOIaMH U TIOATBEPKAATH €€
HaJIMYHE YPAaBHECHUSAMU
COOTBETCTBYIOIIUX XUMHUYECKHIX
pEaKIMi C UCITOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYJI.
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2.4

[TpupoiHbIe
WUCTOYHUKHU
YIIE€BOAOPOIOB U UX
nepepaboTka

[Tpuponnslii ras. IlomyTHbie HeTAHBIE
ra3zel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6b1 mepepaboTKu HEDTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu HEPTH, X IPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI yroJib ¥ MpOAYKTHI €70
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHHs BellecTB

U UX NPeBpalleHui:

e JleMOHCTpaLuu:

— koymekunu «Hedtb» u «Yroiby;

— Buaeo(pparmeHT «BynkaHu3zamus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— KayeCTBEHHOE OIPEJIEIICHUE yIIIepoaa
Y BOAOPOJa B OPraHUYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE C 00pa3amMu
IJIaCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYII
YIJIEBOJIOPOIOB U
raJIOr€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

Ne 1. ITosrydeHnue sTuEHA U U3YYEHHE
€ro CBOMCTB.

XapakTepuzoBaTh HICTOYHUKU
YTIEBOIOPOAHOTO CHIPBS (HEPTD,
MPUPOJIHBIH ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
MPUMEHEHHE TIOy4YaeMBbIX POAYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHUE XUMUYECKOTO
IKCIIEpUMEHTa (11a00paTOPHBIE OTBITHI U
MPaKTUYECKHE PadOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPH UCTIOJIb30BAHUN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAKKE
MpaBuJiaM OOpanieHus ¢ BeIeCTBAMU

B COOTBETCTBUH C UHCTPYKIHUSIMHU
BBITIOJIHEHMSI JTa0OPATOPHBIX ONBITOB U
MPaKTUYECKUX padOT MO MOJYYEHHIO U
W3YYEHUIO OPTaHUYECKHUX BELIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPAaBHEHHM COOTBETCTBYIOLMX PEAKLIMI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOAUTH BBIUUCIICHUS

IUISI OTIpe/IeNICHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHUYECKOTO BEILECTBA,
10 YpaBHEHUIO XUMUYECKON PEaKIINH.
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e PacuérHrble 3a1auu:

— ONpEeAEeICHUE MOJIEKYJIAPHOU
(hopMyJIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX DJIECMECHTOB;

— Pacy€Thl 0 YPABHEHUIO XUMHYECKOU
peakuuu

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBIISTH CBOIO II03HABATEIIBHYIO
NEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTue B IpyNnnoBoi yueOHOU
NEATEIIbHOCTH

Hroro no pazgeny

13

Pasznen 3. Kuciopoacoaep:ka

IHUE OPraHu4Y€CKUuEC COCITUHCHUA

3.1

Crouprsl. DeHon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMM C aKTUBHBIMHU
MeTaJlaMH, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npumeHenue. Bogopoanas
cBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIIUPTHI: STUIICHTIIUKOIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
bu3nIecKre 1 XUMUICCKHE CBONCTBA
(B3auMoOAEICTBHE CO MIETOUYHBIMU
MeTaJlJIaMU, Ka4e€CTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnosornueckoe 1eUCTBUE

Ha OpraHusM yesnoseka. [I[pumenenue
TJIMIEPUHA U ATUJICHTJIUKOJIS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSTUH (BBISIBIISITh UX XapaKTEPHbIC
MIPU3HAKH ), YCTAaHABIMBATH UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE IMOHATHUS

IIPU OITMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIs1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOpMyJT OpPraHUuYECKUX
BELIECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILECTB K OMPEACIICHHOMY KJaccy

10 COCTaBYy U CTPOEHUIO, HA3bIBATh X
M0 CUCTEMAaTHYe€CKOM HOMEHKIIATYDE;
MIPUBOJIUTH TPUBHATIbHBIC HA3BAHUS
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®enoin. CTpoeHnEe MOJIEKYIbI,
du3nvecKre 1 XUMHYECKUE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4YesioBeka. [[pumenenne
dbeHomna

3.2

AJBIETUIIBL.
KapGoHOBBIEC KUCTIOTHI.
CrnosxHble 3pupbl

Anwpaerunsl: popmanbpaeTua u
aleTanbAeTH], XMMUYECKOE CTPOCHHUE,
bu3MYecKre M XUMHYECKHIE CBOMCTBA
(peakIuu OKUCIIEHUSI U BOCCTAHOBJICHUSI,
KaueCTBEHHbBIC PEAKIIMHU ), TIOTyUYCHHUE U
MIPUMCHCHHE.

OIHOOCHOBHBIE MPEICTBbHBIC
KapOOHOBBIC KHCIIOTHI: YKCYCHAsI
KHUCIIOTa, XUMUYECKOE CTPOCHUE,
(bU3UYeCcKue 1 XUMUYECKHUE CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEPUPUKALINN ), TOTYICHHUE U
npuMeHeHue. CTeaprHOBas ¥ OJIEHHOBAS
KHUCJIOTBI KaK MPEJICTaBUTENN BBICIITUX
KapOOHOBBIX KHCIIOT. Mblla Kak coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JEVCTBHE.

CrnosxHble 2(pUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uaponu3
CIIOXHBIX 3PupoB. XKupsl kak

OTJEJIbHBIX MTPEACTABUTEIIEH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHM.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYYEHUSI TUTUYHBIX
MPEACTABUTENEN Pa3TIUYHBIX KJIACCOB
KUCIIOPOJICOICPKAIIMNX COCTUHECHUIN
(MeTaHoOJIa, 3 TaHOJA, TIIUIEPUHA,
dbenona, hopmanpaeruia,
aleTanbIeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3BI, CaXapo3bl, Kpaxmarna,
L[EJUTIONI03b1 ); BBISIBIISITh TEHETUUYECKYIO
CBSI3b MEK/ly HUMH U TOATBEPKAATH €&
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLHI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceiBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

JUTS AKU3HEACSATETbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha YKMBbIE OPTAHU3MbI OIIPEACICHHBIX
OpraHUYECKHUX BEIIECTB, MOSICHAThH

Ha MpUMepax CrocoObl YMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['uaAponIn3 kupoB

3.3

YTieBoanl

VYTI1eBobI: COCTaB, KiacCupUKaIHs
YIJIEBOJIOB (MOHO-, IU- U
nonucaxapubl). ['moko3a —
IIPOCTENIIINN MOHOCAXapHI:
O0COOCHHOCTH CTPOSHUS MOJICKYJIBI,
(br3HYeCcKue 1 XUMUYECKHIE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

c rugpokcuaom menu(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepeodpa(l), BoccraHoBiIeHUE, OpOKEHHE
TJIFOKO3b1), HAXOXKJICHUE B TIPUPO/IEL,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKas
POJIb B )KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a kak
U30MEp TIFOKO3BI.

Caxapo3za — mpeICTaBUTEIb
TUCaXapuIoB, THIPOJIU3 Caxapo3bl,
HAXOXKJIEHUE B IPUPOJIEC U MPUMEHEHUE.
Kpaxwman u 1emirono3a Kak MpupoIHbIC
MOJINMEPHI: CTPOEHUE Kpaxmaa u
IEJUTIOJIO3b], (PU3NIECKUE K XUMUYECKUE
CBOICTBa Kpaxmaia (THAPOIIH3,
KaueCTBEHHAs PEAKIIHSI C HOJIOM).
IKCrepUMeHTATbHbIE METO/IbI
M3Y4YeHHs BellleCTB U MX NMpeBpallleHHii:

Y TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHICTBHS Ha OpTraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOJIO/ICHUE U OMUCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JJTaO0paTOPHBIE ONBITHI U
MIPaKTUYECKUE PabOTHI).

CnenoBaTh mpaBuiiaM 6€301acHON
paboThI B J1aOOpaTOpUu

MIPU UCTIOJIB30BAHUHN XUMHUYECKON
MOCyZbl ¥ 000pPYyTOBaHUS, a TAKXKe
npaBujIaM oOpalieHHsl C BelleCTBaMU

B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHSI TAOOPATOPHBIX OMBITOB

Y MPAKTUYECKUX padOT IO MOJTYYSHHUIO
Y U3yYEHUIO0 OPTAaHMUECKUX BEIIECTB.
[IpeacTaBisTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BHIUKCIICHHUS

11 OTIPEJICIIEHUS] MOJIEKYJISIPHOM
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
0 YPaBHEHUIO XUMUYECKON PEaKInu.
CaMoCTOsTENHHO MJIAHUPOBATH U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
JeSITETbHOCTD; MPUHUMATh aKTHBHOE
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e JlaGopaTopHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMO/JICUCTBUE IIIUIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU aJIbJICTUI0B
(OKuCTIEHHEe aMMUAYHBIM PaCTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHbie 3amauu:

— ONPENEIICHUE MOJIEKYJIIPHON
(GhopMyJIbl OPraHUYECKOIO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMUYECKUX PJIEMEHTOB U 110 Macce
(00BeMy) POIYKTOB CrOpaHUs;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peakiuu

ydacTue B IpyNnoBoi y4eOHOi
JESTEIIbHOCTH

Hroro no pazgeny

13

Pa3nen 4. AzoTcoaep:xaniue OpraHnyecKue coeTuHEHust

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, (PU3NYECKue 1
XUMHUYECKHE CBOMCTBA (peaKiuu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCMOJIb30BAThH
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C KUCJIOTaMU Y TOPEHHUS ), HAXOXKJICHUE

B MIPUPOJIe. AMUHOKHUCIIOTHI KaKk
aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.
PU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIULINHA).
buonorudeckoe 3HaYeHUE AMUHOKHUCIIOT.
CHHTE3 NENTHIOB.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTPYKTypa O0eIKOB. XUMUYECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalnus, Ka4eCTBEHHbIE PEAKIINHU
Ha OeJKu.

JKCNePUMEHTAIbHbIE METOAbI
M3y4eHUs] BElIeCTB M UX NpeBPalleHHIi:
e JleMOHCTpaLu:

— JeHaTypaiius OJIKOB P HarpeBaHUU;
— LIBETHBIE peaKuu OEIKOB

COOTBETCTBYIOIINE TTOHSATHUS
IIPU ONHCAHUU COCTABA, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOpMYJT OpPraHUYECKHUX
BEILIECTB.

OnpenensiTe MPUHAJIEHKHOCTD BEIIECTB
K ONPEAECITCHHOMY KJIACCY TIO COCTABY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMAaTUYECKON HOMEHKIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX MTPEACTABUTEIICH.
XapakTepuzoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MPEACTABUTENEH a30TCOACPIKAIINX
COoeIMHEHUH (METUIaMUHA, TIIUIMHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIIKOB; MOSICHATH
Ha IPUMEpPaxX 3HaUCHUE OEITKOB

JUIs1 OpraHu3Ma 4eioBeKa.

34



denepanpHas padoyas nporpamma | Xumusi. 10—11 kiaccer (6a30BbIil ypOBEHB)

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMMUCHIBATh IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILIECTBIISITH CBOIO IIO3HABATEIBHYIO
NEATEIbHOCTD; TPUHUMATh AKTUBHOE
y4acTHe B IPYNIOBON y4eOHOM
NEeATEIIbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJIsipHbIE COCINHEHUS

5.1

IlmacTmaccrl.
Kayuyku. Bomokna

2

OCHOBHBIE MMOHSITHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM:
MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpU3aIUU, CPETHSS
MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COEMHEHUN — MOJMMEPU3ALUS U
MOJIMKOHICHCALIUSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, TOJTUBUHUIXJIOPUI,
nosnuctupoit). HatypanbHslii u
CUHTETUYECKUE KayqyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN ). BolOKHA: HATypaabHbIE
(XJIOTOK, EPCTh, MIENK),
HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO,

Bnanetrs nzydyaeMbIMU XUMUYECKUMU
MOHSITUAMU: PACKPBIBATH CMBICII
M3y4aeMbIX MOHSATUN U PUMEHSI T 3TH
MOHATHS TIPU OMKMCAHUU COCTaBa U
CTPOEHHUS BHICOKOMOJIEKYJISIPHBIX
OpTraHUYECKHX BEIECTB,

TUIS1 OOBSICHEHHS OTIEIBHBIX (DAKTOB M
SIBJICHUM.

Hcnonb30BaTh XMMHUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYIT
BEILIECTB U YPABHEHUN pEAKLIAN
MOJMMEPU3AIUN U TIOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpoCTpaHEHHBIX BUI0B
MJIaCTMACC, BOJIOKOH; MPUMEHEHHUE
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BHCK03a), CHHTETHYECKHE (KApOH U
JIaBCaH).

JKCIepUMEHTATIbHbIE METOAbI
M3yYeHHsl BeLeCTB M UX NpeBpalleHuii:
e JleMOHCTpauu:

— O3HaKOMJIEHHE ¢ oOpa3LamMu
NPUPOIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIsX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI MO3HAHUS — HAOII0aTh U
OIHCHIBATh IEMOHCTPAIIUOHHBIHI
AKCIIEPUMEHT

Hroro no pazgeny 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEIHHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronuxcs
y4eOHOTro peameTa

Pasznen 1. Teoperuueckue 0CHOBbI XUMHUM

1.1 | Ctpoenue aTOMOB.
ITepnognueckuii
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMUYECKUX
AJIEMEHTOB

J.1. MeHneneeBa

3

Xumudeckuii aneMeHT. Atom. CocTtaB
aToMa, U30TOMbI. DJIECKTPOHHAS
000J109Ka. DHEPreTUICCKHUE YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amemenThr. OcOOEHHOCTH
pacrpeiesIeHUs] AJIEKTPOHOB

10 OPOUTAISIM B aTOMaxX MaJbIX U
OOJIBIIIUX TIEPHOJIOB. DJIEKTPOHHAS
KOH(Uryparus aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepunoanyeckasi cucteMa XUMHYECKHUX
anemeHToB /1. 1. Menpaeneena. CBs3b
MEPUOANYECKOT0 3aKOHA U
[Tepuoauyeckoii CuCTEMbl XUMHUECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MCHCHHS CBOMCTB XUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEUIECTB O rpymnmnam u
nepuojiaM. 3Ha4eHUE MEePUOIUIECKOrO
3aKOHA U CUCTEMbI XUMHYCCKUX

PackpeIBaTh CMBICIT H3y4aeMbIX
TIOHATHUM (BBISBIIATH UX XapaKTepPHBIC
MIPU3HAKH ), YCTAaHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICT IEPUOAUUECKOTO
3akoHa /1. 1. MenpeneeBa u
JEMOHCTPHUPOBATH €r0
CHUCTEMAaTU3UPYIOILYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
GyHKIMY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
aneMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSTHSA S-, P-, d-3JICKTPOHHBIE
OopOuTaNH, JHEPTETUYECKNUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U TPyIIam
ITeprnognuecko CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB JI.11. MenaeneeBa

B Pa3BUTHUU HAYKH.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelIeCTB M X NMpeBpalleHMii:
e JleMOHCTpaIuu:

Buasr Tabmun «Ilepuoandeckas cucrema
XAMUYECKHX IJICMCHTOB

.. MenneneeBay»

1.2

CrpoeHne BemecTsa.
Mmuoroo6pasue
BELIECTB

Ctpoenue BemecTBa. XUMUYECKas CBS3b.
Bunbl (koBajeHTHasi HEMOJSIpHAs U
MOJIsIpHAs, MIOHHASA, METAJTNYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBs3U (OOMEHHBII U JIOHOPHO-
akLenTopHsblid). BogopoaHas cBs3b.
BanenTHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTETIEHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTRA.
Tumel KpUCTAITMYECKUX PELIETOK U
CBOICTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0J1s1 BEIIECTBA B paCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MIPU3HAKHN ) U IPUMEHATH 3TH TTOHITHS
MIPU OMTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIJIs1 0OBSICHEHHS OT/IETTBbHBIX
(aKTOB U SIBICHHIA.

Onpenensatb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTTNYECKO, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAJTMTIECKOM
PEIETKN KOHKPETHOTO BEILIECTBA.
OrnpenensiTh BAJIGHTHOCTh U CTETICHB
OKHCIICHUS] XUMUYECKHUX 3JIEMEHTOB

B CO€IMHEHUSX PA3IMYHOTO COCTABA.
[TpoBOIUTH BHIYMCIICHHSI

C UCIOJIb30BAHUEM MOHATUS «MACCOBAS
JI0JIsl BELIECTBA B PACTBOPEN.

Bianers u3ydyaeMbIMU XUMUUECKUMHU
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Kiaccuduxkanuys HeopraHu4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
JKCIepUMEHTAILHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e JleMOHCTparuu:

— MOJIEJIM KPUCTAUTHYECKUX PEIIECTOK.
e PacuérHble 3a/1a4H:

— pacyeTsl ¢ UCTIOJIb30BAHUEM TTOHSITUSA
«MaccoBas J0Jisl PACTBOPEHHOTO
BCIIICCTBAY

1.3

XUMHUUYECKUE
peakuun

Xumnyeckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKON
Y OPraHU4ECKON XUMHUH. 3aKOH
COXPAaHEHU MACCHI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
1P XUMUYECKUX PEaKIUAX.

CxopocTh peaknunu, €€ 3aBUCUMOCTD

OT pa3NU4HbIX pakTopoB. OOpaTuMbIe
peakuun. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUSIOLIME HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHS.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CunbHble U ciadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas,
HEUTpalibHAas, [eIouHas. BoaopoaHbii

MTOHATHSIMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOMN peakluy OT pa3InIHbIX
(hakTOpOB.

Onpenenars XxapakTep CMELEHUs
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
Boznevictus (mpuniun Jle aremnne).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
Pa3IUYHBIX THUIIOB; TIOJIHBIE U
COKpaIEHHBIEC YPABHEHHUSI PEAKLIAN
MOHHOT0 OOMEHA, YYUThIBAs YCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
PaboOTHI): 1O OTIPEICIICHUIO CPEIbI
BOJHBIX PACTBOPOB BEUIECTB, PEAKIIUI
MOHHOTO 0OMEHA, BIIMSHUIO PA3JINYHbIX
(hakTOPOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU OCY101 1 1a00paTOpHbIM
000pyI0BaHUEM.

[IpeacTaBusTh pe3yabTaThl

39



denepanpHas padoyas nporpamma | Xumusi. 10—11 kiaccer (6a30BbIil ypOBEHB)

noka3zatenb (PH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OpraHU4eCcKOoil U
HEOPraHUYECKON XUMHUH.
OKHCTUTETEHO-BOCCTAHOBUTEILHBIC
peakmmu. [TorsTue 06 3neKTpoIn3e
pacIlIaBOB U paCTBOPOB COJICH.
[IpumeHnenue >eKTpoaun3a.
JKCrepUMeHTATbHbIE METObI
U3Y4YeHHs BellleCTB U MX NMpeBpalleHHii:
e JleMOHCTpaIuu:

— pa3noKeHue MepoKcuaa BOJ0poia

B MIPUCYTCTBHUH KaTaIU3aTopA.

e JlaGopaTOpHBIE OTBITHI:

— MPOBEJIEHUE PEAKIINI HOHHOTO
oOMeHa;

— OMpeJieNIeHUE Cpeibl PACTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO
WHAWKATOpA.

e [IpakTuyeckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOHN peaKIuu.

e PacuérHbie 3agauu:

— pacyeThl M0 ypPaBHEHUSM XUMUYECKUX
peaxkiuii, B TOM YUCJIIe
TEPMOXUMUYECKHE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlCHU YPABHEHU COOTBETCTBYIOIINX
PEaKLIN U AETaTh BBIBOJAbI HA UX
OCHOBE.

[TpoBOANTE BEIYMCHEHUS

10 YPaBHECHUSIM XUMHYECKUX PEAKIINM,
B TOM YMCJIE TEPMOXUMHUYECKUE
pacu€ThI

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Mertamisl. [lonoxxeHne MeTamuioB

B [leproanueckon cucteme XUMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. Obmue pusndeckre CBoOMCcTBa
MeTaioB. [Ipumenenue mMeTamion

B OBITY, pupojie U TexHuke. CriiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IMe CrocoObl
nosryueHus: metauioB. Kopposus
MeTai1oB. CrIocoObI 31U T

OT KOPPO3UH.

OO611ast XapaKTepucTUKa METAIIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynmna) [lepuoanueckoii cucTeMbI
XUMUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCU]IA ATFOMUHUS.

OO611ast xapakTepuCTUKA METAJIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[lepuoanueckoi cuCTEMbl XUMUYECKHUX
AJIEMEHTOB: M€/lb, LINHK, XPOM, KEJE30.
Baxxneiimnmume coefuHEHNUS METAIJIOB
(OKCHUIBI, TUIPOKCHUBI, COJIN).
JKCrepuMeHTAIbHbIE METOAbI
M3Y4YCHMS BELeCTB U MX NPeBPaleHHil:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBIICTSATH UX XapaKTCPHBIC
MIPU3HAKHN ) U IPUMEHATH 3TH TTOHITHS
P OMKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/IETHHBIX
(haKTOB U SBJICHUI.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBONCTB DJIIEMEHTOB —
METaJUIOB Ml UX COSAMHEHUH C yIETOM
CTPOEHUS UX aTOMOB U TIOJIOKECHUS

B [Iepnonnueckon cucreme
XUMHUYECKUX DJIEMEHTOB

J1. 1. MeHaeneena.

XapakTepu3oBaTh (OIUCHIBATH) OOIIHE
XUMHUYECKHE CBONCTBA METAJIOB, UX
BaXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO OMHUCAHUE IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIINX XUMUYCCKUX
peaKinii; MPUMEHEHNE METAJIJIOB

B Pa3NIUYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BAHUE UX TSI CO3TaHUs
COBPEMEHHBIX MAaTEPHUATIOB U
TE€XHOJIOTHM.

OmnuceIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PaCKpBIBaTI) CYIIHOCTb OKUCIIUTCIIbHO-
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e J/leMoHCTpauu:

— KOoJuIeKuMs «MeTajjibl U CILJIaBbD».

e JlaGopaTopHBIE ONBITHI:

— B3aUMOJICMCTBUE TUAPOKCHUAA
AJIOMUHMS C pACTBOPaMHU KUCJIOT U
IIEI0YCH;

— Ka4E€CTBEHHBIC PEaKIIMU HA KATHOHBI
METaJIOB.

e [IpakTHyeckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e PacuéTHble 3a/1a4M:

— pacueTbl Macchl (00beMa, KOJTMYEeCTBa
BEILIECTBA) IIPOJIYKTA PEAKIIUU, €CIIH
OJHO M3 BEILECTB JaHO B BUJIC pacTBOpa
C OIPEIEIICHHON MacCOBOM JOJIEH
PACTBOPEHHOT'O BENIECTBA

BOCCTAHOBUTEJBHBIX PEaKIUi
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKIHil.
[IpoBoauTh peaxium,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEILLECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONIMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe
3aMKMCH YPAaBHEHHI COOTBETCTBYIOLIUX
peaxkuuii ¥ 1e1aTh BHIBOBI Ha UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM TOCY101 1 1ab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIUKCICHHUS

M0 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
CamMoCTOATENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoi yueOHOU
NEATEIIbHOCTH

2.2

Hemeramisr

Hemeramnsl. I[1onoxeHne HeMeTa1oB

B [lepruoanueckon cucteMe XuMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHCJIOPO/Ia, cephl, hochopa U yriaepoa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
dbocdopa, yriaepoaa 1 KpeMHuUs).
OKcuapl HEMETAIIIOB.
Kucnopoacoaepsxaiiye KucioThI.
Bopopoanbie coequHeHust

HEMETAJJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U MX MPeBPALLCHUN:

e J[emMoHCTparuu:

— 00pa3Ipl HEMETaJIOB;

— B3aMMOJICMICTBHE MEJIM C a30THOM
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JlaGopaTopHBIE ONBITHI:

— KauyeCTBEHHbBIC PEAKIIMU HA aHUOHBI U
KaTUOH aMMOHUS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHITHS
P OMKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 7151 00BICHEHUS OT/ICIBHBIX
(aKTOB U SIBICHUM.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTHU

B I3MCHCHHH CBOWCTB HEMETAJIOB M UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOKCHHSI

B [Iepnonnueckon cucreme
XUMHUYECKUX DJIEMEHTOB

J1. 1. MeHaeneena.

XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XUMHUYECKHE CBONCTBA HEMETAJUIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO OMHUCAHUE TPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIINX XUMUYICCKUX
peaKkum.

XapakTepu30BaTh BIMSIHAE HEMETAJLIOB
1 UX COCMHCHUN Ha )KUBBIC
OpraHU3MBI; OTIMCHIBATh IPUMCHCHHE

B Pa3IIMYHBIX 00JIACTSAX IPAKTHUECKON
JESITEIbHOCTH YeIIOBEKa.
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e [IpakTuueckue pabOTHI:

Ne 3. Penienue skciepuMeHTaAIbHBIX
3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4Uu:

— pacyeThbl Macchl BEIIECTBA

UM 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WU
00BbEMY OJTHOTO U3 yYaCTBYIOIIHUX

B pPEaKIIMH BEIIECTB; PACUE€Thl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
POJIYKTOB PEAKLIUH, €CIIA OTHO

U3 BEIIECTB UMEET MTPUMECHU

2.3

CBs13b
HEOPTAaHUICCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue n oprannyeckue
KucnoTel. Heoprannueckue u
OpraHUYeCKHe OCHOBaHUSA. AMBOTEPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPTAaHUYECKUX
BECILIECTB

IToaTBEpKIaTh CYIIECTBOBAHKE
T€HETUYECKOU CBSI3H MEXKTY
HEOPraHNYECKUMH BEILIECTBAMU

C IIOMOLIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
PEAKLIUH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUN
IIOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOI0 OalaHCa 3TUX PEaAKIUi.
[TIpoBoauTh peakuuu,
MOATBEPIKAAIOILINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcronbs30BaTh €CTECTBEHHO-HAYUYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALlMOHHbIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiaTs pe3yabTaTsl
XUMHUYECKOTO IKCIIEpUMEHTa B hopMe
3aMKMCH YPAaBHEHHI COOTBETCTBYIOIUX
peaKklMii U JenaTh BhIBOJIbI HA UX
OCHOBE.
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CrneoBath npaBuiaM IMOJIb30BaHUS
XUMHUYECKOM OCY101 1 1ab0paTOpHBbIM
000pYyIOBaHUEM.

[IpoBOANTE BBIUHUCICHUS

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUH.
CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBJISITH CBOKO TTO3HABATEIIBHYIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYNIOBON y4eOHOM
JeSITeIbHOCTH

Hroro no pazaeny 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus 1 )Ku3Hb 4 Ponps xuMuu B 00ecrieyeHIN PackppIBaTh poJIb XUMUU B PEIICHUH

3KOJIOTUYECKOM, SJHEPTETUYECKOUN U
MUIIEBOM 0€30M1aCHOCTH, Pa3BUTHU
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpeacraBnenus: 00 00X HAYIHBIX
MPUHIIUAMAX TPOMBIIIICHHOTO MOJy4YeHUS
BAKHEUIINX BEUIECTB (Ha MpUMepax
IPOU3BOJICTBA aMMHAKa, CEPHOM
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YEIOBEUYECTRA,
OTIMCBHIBATh OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHYECKON HAYKH U
TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOro
oOpallleHHsI ¢ BEIIECTBAMH,
MCIIOJIb3yEMBIMH B TIOBCEIHEBHOM
*KU3HHM, TTpaBUjIa TIOBEACHHS B IIEIISIX
cOepekeHus 37J0POBbS U OKPYKAIOIIEH
MIPUPOTHON CPebI; MOHUMATh BPE]I
(omacHOCTh) BO3/ICHCTBUS HA KUBHIS
OpraHU3MBbI OTIPEJICTICHHBIX BEIIECTB
cMbica nokazarens [TIK, moscHsATh
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npenapaToB; MpaBuia 6€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB ObITOBOM
XHMMHUH B IOBCETHEBHOM KU3HU. bBITOBAs
XUMHUYECKasi TPaMOTHOCTh

Ha IMpuMepax CrocoObl YMEHBIIIEHUS U
MPEIOTBPAIICHUS KX BPEIHOTO
BO3/1€HCTBUA.

AHaNIU3UpoOBaTh U KPUTHUECKU
OIICHUBATh MH(OPMAIIUIO, CBSI3aHHYIO
C XMMUYECKUMU MPOIECCAMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KAIOIIeH
Cpenpl.

Hcnonb30BaTh NOMyYEHHBIE 3HAHUS U
MpeICTaBIICHHS O cepax
NEATEIbHOCTU, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSIMU, KaK
OCHOBY JIJIs1 OPUEHTALIUK B BEIOOpE
cBoel Oyaymie nmpodhecCHOHAIBHOM
JESITEILHOCTH.

[IpuHuMaTh yyacTtue B 00CYKIECHUU
po0JIeM XMMUYECKOU M KOJIOTHUECKOM
HaIpaBJICHHOCTH, BLICKAa3bIBATh
COOCTBEHHYIO MO3HUIIMIO TI0 MpoOIeMe U
npeiaraTh BO3MOXKHBIE ITyTH €€
penieHus

Uroro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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