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COOTBETCTBEHHO — IMpPOrpaMMa IO XUMHH, XHMHMsI) BKIIIOYAET IOSCHUTEIBHYIO
3alUCKY, COJepKaHue OOyUueHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS MPOTPaMMBbI
10 XUMHH, TJIAHUPYEMBIE PE3YyJIbTaThl, TEMATHYECKOE IIJIAHUPOBAHHE.

[TosicHuTenpbHAS 3amMCKa OTpakaeT OOIMHME IeTd W 3aJayd HW3yYCHHsS] XUMUU,
XapaKTEePUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3YyYEeHUIO 00yJaroluuMUcs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKKe MOAXOJbl K OTOOpY COAEpXaHus, K
OTIPENICTICHUIO  TJIAHUPYEMBIX  pe3yJbTaTOB W K CTPYKType TEMaTHUYECKOTO
TUTAaHUPOBAHMUS.

ConepxaHnue OOydYeHHMsS PACKphIBAaET COJAEp)KATEIbHbIE JIMHUHM, KOTOpHIE
npeajaratoTcs JUisi 00s3aTENbHOIO0 M3YyYEHHUS B Ka)XJIOM KJIAacC€ HA YPOBHE CPEIHEro
00111ero 00pa3oBaHUs.

[InanupyeMble pe3ynbTaThl OCBOEHHUS MPOTPAMMBI IO XHMHH BKIIFOYAIOT
JUYHOCTHBIE, METaIlpeJIMETHBIC PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUsT Ha YpPOBHE
cpenHero ooiiero o0pa3oBaHusl, a TAKXKE MPEAMETHBIC TOCTUKEHHUSI 00y4JaroIIerocs: 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o XuMHH Ha YPOBHE CpeIHETo 00Iero oopa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 No 273-®3 «OO0 oOpa3oBaHUH B
Poccuiickoit  ®enepanuu», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUs (eaepanbHOU
oOpasoBarenbHON Tporpammbl  cpenHero obmero ob6pazoBanus (DOII  COO),
npecTaBlIeHHbIX B DenepaibHOM rocy1apcTBEeHHOM oOpasoBarenbHoM ctangapte COO,
¢ yuéroM Konnenmuu npenogaBanus yaueOHOro npeamera « XuMus» B 00pa30BaTeIbHbIX
opranuzanusx Poccuiickoit denepanuu, peaau3yrolUX OCHOBHbIE 00pa30BaTeNIbHbIC
POTrpaMMbl, U OCHOBHBIX MOJI0KEeHUI «CTpaTeruu pa3BUTHUs BOCIUTaHUs B Poccuiickoit
denepanuu Ha niepuo 10 2025 roga» (Pacnopsikenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJIX0/I0B K pa3pabOTKe MPOrpamMMBbl 10 XUMHH, K OMPEETICHUI0 00IIeH
CTpaTeruu OOy4YeHWs, BOCIUTAHUS W PA3BUTHA OOYUYAIOIIUXCS CPEJACTBAMU YYEOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBHIIU
koHuenrtyanbHsle mnonoxkeHus DGOI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
COJICp)KaHUs, pe3yJbTaTOB OOydYeHHS M TpPeOOBAaHUM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

B cooTBeTCTBUMM C NMaHHBIMH TOJIOKCHHUSMHU TporpamMma Mo Xumuu (0a30BbIi
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00Pa30BaAHUS:

yCTaHaBIMBaeT oO0s3aTeNbHOC (MHBAPUAHTHOE) TIPEIMETHOE  COJCp)KaHUE,
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ONpeaeNseT KOJIMYECTBEHHBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXXIOM JTalle
W3YYEHHUs NPEAMETA, IPEAYCMATPUBAECT IPUHLMUIIBI CTPYKTYPUPOBAHUS COAEPKAHUSA U
pacrpeneneHus ero no KiaccaM, OCHOBHBIM pa3/iellaM U TeEMaM Kypca;

Ha€T MPUMEPHOE pacpe/IesIeHne YYEOHbBIX YaCOB 10 TEMATUYECKUM pa3iesam,

PEKOMEHIYET NPUMEPHYIO IOCIEN0BATENbHOCTh M3YUYEHMsI OTHCNIBHBIX TEM Kypca C
y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOIro mpoliecca,
BO3pACTHBIX 0OCOOeHHOCTel oOyuvatomuxca 10-11 kiaccoB; 1aér METOIUYECKYIO
MHTEPHPETALNIO LEeJIeH M3yYeHUs NpeaIMeTa Ha YPOBHE COBPEMEHHBIX INPHOPUTETOB B
CUCTEME CpegHero oOmero o0pa3oBaHUs, COJEP)KATEIbHOM  XapaKTEPUCTHKU
IUIAHUPYEMBIX PpEe3yJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOW IPOrpaMMbl
cpenHero o6bmiero oOpa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHUJIOB y4€OHO-TI0O3HABATEIBHOM JAESITEIIBHOCTUH 00YYatOUIErocs o OCBOCHUIO
coxepxkanus npeamera. Ilo BceM Ha3BaHHBIM IO3ULKSAM B IPOTpaMME IO XHWMHUH
coOJII0JIeHa TPEEMCTBEHHOCTh € (heaepaibHOM pabodeld NporpaMMol OCHOBHOTO
obmiero obpaszoBanus no xumuu (st 8—9 KiaccoB 00pa30BATENbHBIX OpraHU3alluil,
0a30BBI YPOBEHB).

Xumuyeckoe o0pa3oBaHHUE, IMOJIy4aeMO€ BBITYCKHUKaMU OO0I1e00pa30BaTeIbHON
OpraHu3allMM, SIBJIIETCA HEOTHEMIIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CITY>KHT
3aBEpPIIAIOIIMM ASTallOM peaju3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTIOYEBBIX [IEHHOCTEH, MPUCYIIMX 1IEJIOCTHON CHCTEME XUMHYECKOTO 00pa3oBaHus. JTU
LIEHHOCTU KacaloTcs MO3HAHUS 3aKOHOB IMPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
oO1Iel KyJIbTypbl YEIOBEKa, a TAKKE HKOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHUS K
CBOEMY 3JI0POBBbIO M NPHUPOAHOU cpene. Peamusyercs Xumuueckoe oOpa3oBaHUE
oOy4aroluxcsi Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS CPEACTBAMHU Y4YEOHOIO
npeaMeTa « XUMUS», COAEPKaHUE U TOCTPOEHUE KOTOPOIO OIIPEENIEHBI B IPOIPaMME 110
XUMHUHU C YY4ETOM CNEeUM(PUKA HAYKU XMMUHU, €€ 3HAUCHUS B MO3HAHUU MPUPOJLI U B
MaTepHalbHOW >KM3HM OOIIECTBA, a TakKe C Y4ETOM OOIIMX LEeNed W MPUHIIMIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHEr0 O0IIero 0Opa3oBaHus B
Poccuiickoit @enepanuu. Tak, Hanpumep, mpu GOPMUPOBAHUU COJIEPKAHUS TIPEIMETa
«XHUMUS» YUTEHBI CIEAYIONIME MOJOXKEHUS O CelM(PUKE U 3HAUCHUH HAYKU XUMUHU.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWrpaeT ocoOyl pojib B
COBPEMEHHOM IUBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepuaabHON KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHKE PAIIMOHAIBHOTO HAYYHOTO MBILIJIEHUS, B CO3/IaHUE
LEJIOCTHOTO TMpPEACTABICHUS 00 OKpYXKaloIeM MHUpE Kak O €AUHCTBE HPHUPOAbI U
YelioBeKa, KoTopoe (opmupyercs B XMMUU Ha OCHOBE TOHHMMAaHUSI BEUIECTBEHHOI'O
COCTaBa OKPY’KaOIIEro MUpa, OCO3HAHUS B3aUMOCBS3U MEKIY CTPOECHUEM BELIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C JPYIMMM €CTECTBEHHbIMH HayKaMM, XUMHs cTaja
HEOTHEMJIEMOH YacThI0 MUPOBOI KyJIbTYpPbI, HEOOXOAMMBIM YCIOBUEM YCIICITHOTO TPY/1a
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Y JKU3HM KaXXJ10T0 ujieHa oOmiecTBa. CoBpeMeHHast XMMUS KaKk HayKa CO3HIaTeNbHasl, KakK
HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIieHUe TI00albHBIX MOpo0IeM
YCTOMYHUBOTO PAa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, HSHEPre€TUYECKOW, MHILEBOM,
HKOJIOTHYECKOM 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B cootBeTCTBUU C 00IIMMHU LIETSIMU U PUHIUIIAMH CPEJHETO 0011Iero 00pa3oBaHus
comepxkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBI YpPOBEHb H3YyUCHHS)
OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TIOJATOTOBKY OOYYarOIINXCS,
HEOOXOJMMYI0O WM JJI BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCHEITHOTO
BKJIFOUEHUS B JKU3Hb COIIMYMa, MPOAOLKEHHUST 00pa30BaHMs B PA3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBISIOMKUMH ITpeAMETa « XUMUS» SBISIIOTCSA 0a30BbIe Kypchl — « Oprannyeckas
xuMusi» U «O01Ias 1 HEOPraHUYEeCKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKHU: CHCTEMa 3HaHUI M0 HEOPTaHUYECKOW XUMUU
(c BKIIIOUEHHEM 3HAHWIM U3 00IIed XUMHUHU) U OpraHudeckor xumuu. PopMHUpOBaHUE
JAHHOW CHUCTEMbl 3HAHWW NpPU HU3YYEHUHM TIpeAMeTa O0eCleurnBaeT BO3MOXKHOCTh
paccMOTpEHUsI BCEr0O MHOT0OOpa3usi BEIIECTB Ha OCHOBE OOIIUX MOHSITHH, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa coaepxkanust KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuvecKas XuMus» chopMHpOBaHa B MPOTpaMMe MO XUMHUH Ha OCHOBE CUCTEMHOTO
MOAX0J1a K M3yUYEHHIO Y4€OHOTO MaTepualia 1 00yClIOBJIEHa UICTOPUUECKH 000OCHOBAHHBIM
pa3BUTHUEM 3HAHUM HA ONPEACIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B Kypce
OPraHMYECKOM XMMHM BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOM TEOPUHU
CTPOCHHSI OpPraHMYECKUX COCIMHEHUM, a TaKXe Ha YpPOBHE CTEPEOXMMHUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUN O cTpoeHuH BellecTB. CBeeHus: 00 M3ydaeMbIX B Kypce
BEIIIECTBAX JIAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJOB /O CIOXKHBIX OHOJOTHYECKU
AKTUBHBIX COCIMHEHHMU. B Kypce OpraHnyeckod XHWMHUHU [OJy4aroT pPa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHMsS I€pBOHAYAIILHBIC
MPEACTABICHUS] O XHWMHYECKOM CBSI3M, KiIacCU(PUKAIMOHHBIX IPU3HAKAaX BEIICCTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSA, O XUMUUYECKON pEaKII1u.

[Ton HOBBIM yrJIOM 3peHHUS B TpeaMeTre «XUMHs» 0a30BOr0  YpPOBHS
paccMaTpWBAaeTCsl W3Y4YEHHBIM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHMs
TEOPETUUYECKUI MaTepuasl U (PaKTOIOTUUECKUE CBEJEHHUS O BEIECTBAX U XUMHUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0I11as 1 HeoOpraHudecKass XuMush» 00y4JaroImumcs
MPEIOCTABISACTCS BO3MOXHOCTh OCO3HAaTh 3HAUYCHUE IIEPUOJUYECKOrO0 3aKOHA  C
00IIIETEOPETUUECKUX U METOJIOJIOTHYECKUX TO3HIINM, TIIy0)Ke IMOHSATh HMCTOPUYECKOE
W3MEHEeHHEe (YHKIMA HTOTO 3akoHa — OT 00oOmaIIe 10 OOBICHSIIOMENH U
MIPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXXKHEWIIHMX BEHIECTBAX, MX COCTABE, CTPOECHUH,
CBOMCTBaX M NPUMEHEHHWH, A& TAKXKE O XHUMHYECKHUX PEAKUUIX, UX CYIIHOCTH U
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3aKOHOMEPHOCTSAX MPOTEKaHMs nomnojHsercs B Kypcax 10 m 11 kiaccoB snemeHTaMu
CoZIepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U MPHUKIAJIHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBS3H XUMHH C IPYTUMHU HayKaMH, PaCKpPBIBAIOT €&
pOJIb B TO3HABATEIbHOW W MPAKTUYECKOM MACSITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K IPOIIECCY TBOpUECTBa B OOJACTH TEOPUU U MPAKTHUUECKHUX
NPWIOKEHUH XWMHH, TOMOTAlOT BBITYCKHUKY OPHEHTHPOBATHCA B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpPOOJIEMAax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKHA OCMBICIUBATH
uHGOPMAIUIO U IPUMEHATD €€ JIJIsl TOTIOTHEHUS 3HAaHUH, PEIICHUS] UHTEIUICKTYyaJIbHbIX U
HKCIIEPUMEHTAJILHBIX HCCIENOBATENbCKUX 3a/ady. B 1ernoM conepkaHue y4eOHOro
npeaMeTra « XMMUs» JTaHHOTO YPOBHS M3y4Y€HUS OPUEHTHPOBAHO Ha (OPMHUPOBAHHE Y
00y4aroIINXCsi MUPOBO33PEHUECKON OCHOBHI JIJ11 TOHUMAaHUS PUI0COPCKUX UACH, TAKUX
KAaK: MATEpUAIBHOE E€IMHCTBO HEOPraHUYECKOTO W OpPraHU4YecKoro  Mupa,
0OyCIIOBIIEHHOCTh CBOWCTB BEILIECTB HX COCTAaBOM M CTPOEHUEM, I03HABAEMOCTh
MPUPOIHBIX SIBICHUN MYTEM KCIIEPUMEHTA U PEIICHUS MPOTUBOPEUNI MEXKIY HOBBIMHU
(dakTaMl M TEOPETHUECKHMMU IMPEANOChUIKAMH, OCO3HAHHWE POJM XHUMHH B PELICHUU
HKOJIOTUYECKUX TMPOOJeM, a Takke MpodsieM cOepeKeHUs SHEPTreTHUYECKUX PECYpPCOB,
CBIPbs, CO3JAaHUs HOBBIX TEXHOJOTUN U MATEPHUATIOB.

B nane pemieHus 3aa4 BOCIUTAHUSA, PA3BUTUSA U COLIMAIMA3AIMU 00YyYaIOIUXCs
MPUHATHIE TPOTPAMMON IO XMMHH MTOAXO/IBI K ONPEIEIICHNAIO COJIEPHKAHNS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OpMUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX JIEHCTBHM,
UMEIoUINX 0a30BO€ 3HAUEHUE AJIs Pa3IMUHbIX BUJOB JEATEIBLHOCTHU: PELICHUs TPOoOIieM,
MOKMCKa, aHaJIn3a U 00paboTKU MH(POpMAIIHU, HEOOXOAUMBIX ISl MPUOOPETEHUSI OIbITa
IIPAKTUYECKOM M HCCIIEIOBATEIBCKOM EATEIIbHOCTH, 3aHUMAIOLIECH BaXKHOE MECTO B
MMO3HAHUU XUMHUH.

B npakrtuke npenogaBaHus XMMUU Kak Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHus
TaK U Ha YPOBHE CpeIHero oOuiero oopa3oBaHus, IPHU OMPEAEIICHUN COAEPKATEIbHOM
XapaKkTepUCTUKHA LEeJed W3y4YEeHHs TpPEIAMETa HAIPaBICHUEM IMEPBOCTENEHHON
3HAYUMOCTH TPAJAMIIMOHHO MPU3HAETCS POPMUPOBAHUE OCHOB XUMHMUYECKOW HAYKH Kak
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUYECKOMN JAESITETbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKON TOUKH 3PEHHUS TaKOU
MOAXOJ K ONPEAECIEHUIO LENEN N3YUEHUs MPEIMETA SIBISETCS BIIOJHE ONPABAAHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YUYEHHUS TPEAMETA « XUMHUSI»
Ha 6a3oBoM ypoBHe (10-11 kJ1.) sIBISFOTCS:

dhopMUPOBAHNUE CUCTEMbI XUMHUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUpPA, B OCHOBE KOTOPOM JIEkKAT KIFOUEBBIE MOHATHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XWUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
NOHMMAaHHE CYIIHOCTH JOCTYHHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHUE C MCTOPHEN MX pa3BUTUS U CTAHOBIICHUA;, (OPMUPOBAHHE U PA3BUTHE
IIPECTABICHUM O HAyYHBIX METOAAX NIO3HAHUS
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BEUIECTB M XUMHYECKHX pEaKIHUi, HEOOXOIUMBIX s NPUOOpETEHUs YMEHUMH
OpPUEHTUPOBATHCS B MUPE BEILIECTB M XUMHUUECKHX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE,
B [IPAKTHUYECKOW U IMOBCETHEBHOW KU3HH; Pa3BUTUE YMEHUHN U CITOCOOOB AEATEIBHOCTH,
CBSI3aHHBIX C HAOJIOJJCHUEM U

OOBSICHEHHEM XUMHUYECKOIO HKCHEPUMEHTAa, COOJIIOJIECHUEM TMpaBUil 0OE€30IacHOro
oOparreHus ¢ BeIecTBaMu.

Hapsiny ¢ 3TuM coaepkareinbHas XapakTepUCTHKa LEeNed W 3aad4 U3y4CHHS
npeaMeTa B IporpaMMe 10 XMMHUM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TIPUOPUTETAMU B CHUCTEME CpelHero obmiero oOpa3zoBaHus. CeroaHss B
NPENOJaBaHUM XMMHUHU B OOJBIIEH CTENEHW OTHAETCA MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHUsl OOYy4EHMs, OPUEHTUPOBAHHON HA MOATOTOBKY BBITYCKHHKA
OI0II€00pa30BaTENbHOM  OpraHu3allid, BIAJACIONIET0O HE HAaOOpOM 3HaHUM, a
(YHKIHMOHAJIBHOM TIpPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHUSMH AKTUBHOI'O
MOJTyYeHUS 3HAHUHM Y MPUMEHEHUS UX B PEAIbHOM KU3HU ISl PEHICHUS MPAKTHUECKUX
3az1ay.

B »TOl CBsA3M mpuM u3ydeHHH NpeaMeTa «XUMHS» JOMUHUPYIOLIEE 3Hau€HUE
IpUOOPETAIOT TAKUE LT U 33Ja4H, KaK:

aganTanus OO0y4yallIMXci K YCIOBUAM JIUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
(opMUpOBaHKE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUIX, CBSI3aHHBIX C BEIIECTBAMU U WX NIPUMEHEHHEM; (hOpMUPOBAHHE
y oOydJaromuxcsi KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETCHIMN), WMEIOIINX
YHHMBEpPCAJIbHOE 3HAUEHUE Ul Pa3IMYHbIX BUIOB JIEATEIBHOCTH: PEIICHUs MPOOJeM,
MOKMCKA, aHaIM3a U 00pabOTKH HHPOPMALIUU, HEOOXOAUMBIX
JUTsl IPUOOPETEHHUS OIIbITA IESITEIbHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B MIO3HAHUU
XUMUH, a TaKXKe ISl OLEHKM C MO3UIMHA 3KOJOTMYECKOW Oe30MacCHOCTH XapakTepa
BJIMSIHUSI BELECTB U XMMHUYECKUX IPOIECCOB HAa OpPraHU3M 4YeJIOBEKA U IMPHUPOJHYIO
cpeny; pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00yYaromuXcs: CIMOCOOHOCTH CAMOCTOSITEIBHO MPUOOpETaTh HOBbBIE
3HaHHUSA 10 XMMHHU B COOTBETCTBHM C XU3HEHHBIMH TMOTPEOHOCTSMHU, HCIOIB30BATh
COBpEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTHHM /JIs IMOMCKAa M aHaiu3a yY4eOHOH u
HAYYHOTIONYJSPHOW HMH(POpPMAIMM XUMHUYECKOrOo CcojAepkaHus; (popMHpOBaHHE U
pazBuTHE |y  OOy4YalIIMXCAd  AaCCOLUMATUBHOIO M JIOTMUECKOTO  MBIIUJICHUS,
HaOJIOATEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOANMBI, B
YaCTHOCTH, NpU IUIAHUPOBAHMM U TMPOBEACHUUM XUMHUYECKOTO HKCIEPHUMEHTA;
BOCIIUTAaHUE Yy OOydarmuxcs yOexAEHHOCTH B T'yMaHUCTHYECKON HaNpaBIE€HHOCTH
XUMUHU, €€ BaXHOM pOJIM B PEHIEHHH TJI00aNbHBIX MpoOJEeM paluOHAIBHOIO
IPUPOAOIIOIb30BaHNS, IIOMOJHEHUS] JHEPreTUYECKUX PECYPCOB M COXPAHEHUs
IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOUICHHS K
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OpUpoJEe M CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUSI OMbITa HCIOJIb30BAHUS
MOJTYYEHHBIX 3HAHUUN JJIsl IPUHSATUS TPAMOTHBIX PEUICHUN B CUTYAIUsX, CBSI3aHHBIX C
XUMUYECKAMH SIBIICHUSIMH.

Hemu wu 3amaud  wu3ydyeHuss mnpenMera «XUMHUS» TOMYYUIH TMOAPOOHYIO
METOJMYECKYI0 HWHTeprperanuio B pazzaene «l[lmanupyemble pe3yiabTaThl OCBOCHHS
IpOrpamMMbl IO XUMHUUY, OJlarojiapsi 4yeMy 00€Cle4eHO YETKOE MPEICTABIEHUE O TOM,
KAKUe€ 3HaHHS U YMEHUS UMEIOT NPSAMOE OTHOILLIEHUE K Pealn3alui KOHKPETHON LIEJIH.

B ydyeObHOM miaHe cpeaHero oOiiero oopa3oBaHHs MpeaMeT «Xumus» 0a3z0BOro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 001acTi « EcTecTBeHHO-HayUHbIE TPEIMETHI.

OO61iee 9uCIo 4acoB, PEKOMEHIOBAHHBIX JIJI U3yUYCHHS XUMUU — 68 dacoB: B 10
kiacce — 34 gaca (1 yac B Hegenmo), B 11 kimacce — 34 yaca (1 yac B Henelnto).
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COJEP)KAHUE OGYUYEHUSI!

10 KJJACC Teopernyeckue 0OCHOBbI OPraHU4eCcKOM XUMHUM

[Ipenmer opranmyeckoil XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB H MaTepuajoB. Teopuss CTPOEHHsS OpPraHUYECKUX
coenuHeHnit A.M. bytiepoBa, e€ ocHOBHbIE MojokeHUsa. CTpyKTypHble (OpMYIIbI
OpraHMYeCKUX BellecTB. ['oMomorus, nzoMepusa. XUMUYECKasi CBSI3b B OPraHUYECKUX
COEMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpeacraBinenre o kinaccupUKaIMM OpraHuyeckux BemecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCTUHEHUHN (CUCTeMaTHU4ecKas) U TPUBHAJIbHBIC Ha3BaHUS Ba)KHEHIIMX
NPEICTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

JKCNepUMeHTAIbHbIE METOAbI M3YUEeHUsI BelleCTB M UX MpeBpPallleHu i

O3HakomIIeHHE C 00pa3iiaMu OpraHNnYECKUX BEIIECTB U MaTepraiaMu Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIEeCTB, HAONIOJCHHE U OIMCaHUe
JIEMOHCTPAIIMOHHBIX OITBITOB IO TMIPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB MTPH HArPECBAHUH
(mtaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM PsAI. MeTaH U 3TaH — MPOCTEUIINE
NPEICTaBUTENN AJIKAHOB: (DU3UUYECKUE U XUMUYECKHE CBOMCTBA (peakUuy 3aMeIleHus 1
TrOpEHNs), HAaXOXKACHUE B IPUPOJIE, ITOTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTMUECKHW psAA. OTWIEH WU MNPOINUJIEH —
npocTeiire NpeCTaBUTeNN aJIKeHOB: (PU3MYECKUe U XMMUYECKUE CBOMCTBA (peakLuu
TUAPUPOBAHUS, TAJIOIC€HUPOBAHMS, THIpaTallik, OKUCIEHUS W IOJIUMEPU3aLun),
MIOJIyYEHHE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOMcTBa (peakiusi mnoiaumepusanuu). I[lodydeHne CHHTETHYECKOIro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. ALIETUICH —
NPOCTEHIINI MpeACTaBUTENh ATKUHOB: COCTaB, CTPOCHHUE, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBa (peakuuu TUJIPUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATALUUA, TOPEHUS),
MOJIyYEHHUE U IPUMEHEHHUE.

Apensl. ben3zon: coctas, cTpoeHue, (pu3nuecKre 1 XUMUYECKIEe CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMS W HUTPOBAHMS), TOJYyYEHHE W IpPUMEHEHHe. loayon: cocmas,
cmpoenue, @Quauueckue U Xumuyeckue Ce0uUcmea (peakyuu 2ano2eHupoSanus U

! Kypcusom B TekcTe BBHIIENEHBI DJIEMEHTHI COAEPKAHUS y4eOHOTO Marepuana, KOTOPhIE HM3y4aroTcs B
03HAKOMHTEIFHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB MPEAMETHBIX pe3yibTaToB ocBoeHuss ®OII COO Ha

0a30BOM YpOBHE.
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HUMpoBanus), noayuenue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBS3b
MEXKy YIJIIE€BOAOPOAAMH, IPUHAIICKAIMMHU K PA3JIUNYHBIM KIIACCaAM.

[IpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpupoiHbIif ra3 U momyTHbIE HEPTIHBIC
ra3el. HeTp 1 €€ nmpoucxoxaenue. CriocoObl nepepadoTKu HePTU: IEPETOHKA, KPEKUHT
(TepMUYECKHM, KaTaauTHuecKuil), nuponus. IIpoaykTsl nepepaboTku HePTH, HX
IPUMEHEHUE B MPOMBINUIEHHOCTH W B ObITy. KaMeHHBIH yroib M NPOAYKTBI €ro
nepepaboTKu.

JKCIePpUMEHTAJIbHbIE METO/IbI H3y4YeHHUs BELeCTB M UX NpeBpalleHu i

O3HakoMJIeHHE ¢ 00pa3liaMy TIaCTMACC, KAyIyKOB U pe3uHbl, Kosuekunuu «Hedtey
U «YTONb», MOJAETUPOBAHUE MOJIEKYJ] YIJIEBOJOPOAOB M TallOT€HOMPOU3BOIHBIX,
IPOBEJCHUE MPAKTHYECKOH PadoThl: MOJYyYEHUE STUJICHA U U3YyUYEHUE €r0 CBOWCTB.
PacuéTHble 3agaun

Breruucnenus mo YPaBHCHHIO XUMMYECKOU pCaKkInu (MaCCBI, 06’béMa, KOJIN4YCCTBA
HNCXOOHOTO BEIICCTBA WK ITPOAYKTA PCAKIIUU 110 N3BECCTHBIM MACCC, O6’béMy, KOJINYCCTBY
OJIHOI'O M3 UCXOOHBIX BCIICCTB UJIN ITPOAYKTOB pCaKHI/II/I).

Kucnopoacoaepxanue opranayeckue CoeJUHEHUSs

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHO U 3TaHOJI: CTPOEHUE, (U3NYECKUE U
XMMHYECKHE CBOMCTBa (peakUuMu C AKTUBHBIMM METAJUIAMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHeHne. BogopoaHble CBA3M MEXIy MOJEKylaMu chnupToB. JlelicTBue
METAHOJIa U ATaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUJIECHTJIMKOIb U TJIMLUEPUH: CTPOCHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBa (B3aMMOEHCTBHE CO WIEJIOYHBIMU METajllaMH, KaueCTBEHHas
peakius Ha MHOTOAaTOMHbIE CUPTHI). JleiicTBUE Ha opraHu3M uenoBeka. [IpuMmenenue
IIMLEPUHA U DTUIIEHTJIUKOJIS.

deHoI: CTpOoeHNE MOJICKYJIBI, (PU3UICCKUE U XMMUYCCKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemowusi. DopManbaeruj, aueTaibAeru: CTPOCHHE, (PU3NYECKUE U
XUMUYECKHME CBOMCTBA (pEaklUMH OKUCIEHUS M BOCCTAHOBJICHUS, KaueCTBEHHBIC
peakuun), NoJly4eHHE U IPUMEHEHHE.

Ayemon: cmpoenue, uzuueckue u xumuiecKue c8ouUcmsea (peakyuu OKUCIeHUs U
80CCMAHOGNIEHUS), NOTIYYeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTh. MypaBbHHAsi M YKCYCHas
KHCJIOTBI: CTpOeHHUE, GPU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBa, OOIIME IS Kilacca
KHCJIOT, peakius dTepuuKalnn ), noayyeHue u npuMenenue. CteapuHoBas v OJIEMHOBAs
KHUCJIOTBI KaK MPECTABUTENN BBICHIMX KapOOHOBBIX KMCIOT. MbUIa KakK COJIM BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

Cnoxubie 3¢uUpbl KaKk MPOU3BOAHBIE KAapOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX
a¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas poib )KUPOB.
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VYrieBoapl: cocTa, Kiaccudukanus yrieBoAoB (MOHO-, M- U TMOJUCAXapPUIbI).
['mroko3a — mpocTelmmii MOHOCaXapHa: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, GU3NUYECKUE
U XUMUYECKuE CBoicTBa (B3aumojelcTeue ¢ ruapokcugom wmenu(ll), okucnenume
aMMHAYHBIM PacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OPOKEHHE TIIIOKO3bI),
HAXOXKJEHUE B MPUPO/Ie, IPUMEHEHNE, Ononornueckas poiib. @orocunres. DpyKTo3a Kak
U30MED TIIIOKO3BI.

Caxaposza — npedcmasumens OuUcCaxapuoos, 2uopoau3, HaAXoMucoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u uesmmono3a Kak OpupoAHble ToiuMepbl. CTpoeHue Kpaxmana u
HEJUTI0N03bI. PU3NYECKUE M XUMUYECKHE CBOMCTBA KpaxMalia (THAPOIIN3, KaueCTBEHHAs
peaKkIus ¢ UOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHHUsI BEIECTB M UX MpeBpallleHui

[IpoBencHue, HAONIONCHHE W OIMMCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB. TOPCHHE
CIIUPTOB, KAUECTBEHHBIC PEAKIIUU OJTHOATOMHBIX CIIUPTOB (OKHCIEHUE ATAaHOJIA OKCUIOM
meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIJMIEPUHA C THUIPOKCHIOM
menu(Il)), ampaermaoB (OKUCIEHHME aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumopeiicTBME Kpaxmaia C HOAOM), IPOBEACHHE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3aaa4n

Brraucienns 1mo ypaBHEHHIO XUMHYECKOM peakiuy (Macchl, 00bEéMa, KOJIUYECTBA
HCXOJ/IHOTO BEIIIECTBA UJIM MPOYKTa PEAKIIUH TI0 U3BECTHBIM Macce, 00bEMY, KOJTUYSCTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIH ).

A3oTcoaep:Kaniue OpraHnyecKue coeInHeHus
Amunvl. Memunamun u aHUIUH: cOCmMaes, cmpoeHue, uzudeckue u Xumuueckue

ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMWHOKHUCIIOTHI Kak aM@oOTepHble opraHudeckue coeauHeHus. duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUIMHA). bruosorndeckoe 3HaUeHUe
aMUHOKHCIOT. [lenTusbl.

benkn kak TOpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. llepBuuHasi,
BTOpPUYHAs U TPETHUYHAS CTPYKTypa O€IKOB. XUMUUYECKHUE CBOMCTBA OEJKOB: TUJIPOJIN3,
JIeHaTypalys, KaYeCTBCHHBIC PEaKIIMU Ha OEJTKHU.

JKcNepUMeHTAJbHbIE METOAbI H3YUEeHUS BeleCTB U UX NMpeBpallleHuil
Ha6nronenue u onrcanue 1eMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIus OCIKOB TpH
HarpeBaHUM, IIBETHHIE peakiny O0eJIKOB. BhICOKOMOJIEKYJ/JISAPHBbIE COeTMHEHMST

OCHOBHBIC TIOHSTHS XHMHU BBICOKOMOJICKYJISIPHBIX COCI[HHGHHﬁI MOHOMCD,
IMOJIMMCP, CTPYKTYPHOC 3BC€CHO, CTCIICHb ITOJIMMCPU3ALNN, CPCIAHAA MOJICKYJISIPHAS Macca.
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OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJIMMEpHU3alus U
MOJTUKOH/ICHCAITHSI.

ITnacmmaccol  (noausmuneH, NOAUNPONUNEH, NOJUBUHUIXTIOPUO, NOJUCIUPOTL).
Hamypanonoiti u cunmemuueckue xayuyku (6ymaoueHouli, XJ10PONPEHOBbI U
usonpenosulii). Bonokna: HamypanvbHule (XI0NOK, wepcmb, WENK), UCKYCCMBEHHbLe
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpox u 1aecam,).

JKCIepUMEHTAJIbHbIE METO/IbI H3y4YeHHUs] BellleCTB U UX NpeBpalleHn il

O3HakomiieHHe ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4dyKOB.

Me)l(l'[pe)IMeTHbIe CBsA3HU

Peaﬂmauw{ MCIKIIPCAMCTHBIX CBs3EH IIpU U3YyUYCHUU OpFaHH‘{GCKOﬁ xumuu B 10
KJIIaCCC OCYLICCTBIIACTCA YCPC3 HCIIOJIb30BAHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TaK H HOHHTHﬁ, ABIAIOIUXCA CUCTCMHBIMU JJIsI OTACIIBHBIX IIPECAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpwsl, aHaJIM3, CUHTE3, KiIacCU(pHUKAIKS, MECPUOJNIHOCTh, HAOIIOJACHUE, N3MEPEHUE,
AKCIICPUMEHT, MOJICIIMPOBAHUE.

®duznka: mMaTepus, YHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUIl
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3UUYECKHE
BEJTUYMHBI U €UHUITBI UX U3MEPEHUS.

buonorusi: kierka, opraHuszMm, Ouocdepa, 0oOMEH BEHIECTB B OpPraHU3Me,
dboTocHUHTE3, OMOJIOTMYECKN AKTUBHBIE BelIecTBa (O€IKHU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

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

TexHomorus: muUIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBLHOTO MUTAHUS, MOIOIIUE
CpENCTBa, ICKaPCTBEHHBIE U KOCMETUYECKHE TIPenapaThl, MaTeprabl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJNTACC Teopernyeckue OCHOBbI XUMHH

XUMHUECKHUH 3JIeMeHT. ATOM. SApo aToma, U30TOMBI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTUYecKre ypPOBHHU, IMOJYPOBHU. ATOMHBIC OpOWUTAmH, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacnpeiesieHus SJEKTPOHOB MO OpOUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

ITepuoanyeckuyt 3akoH u llepuoanueckas cucreMa XUMHAYECKUX dyeMeHToB J[..
MenpneneeBa. CBsA3b IEpUOANYECKOro 3aKkoHa U [lepnoanueckoil CUCTEMBI XMMUYECKUX
anemeHnTtoB .M. MeHneneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUsS] CBOMCTB XHMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX HUMHU

12



®enepanbHas padouas mporpamma | Xumus. 10-11 kiaccel (6a30BbIi YpOBEHbB)

MPOCTBIX U CJOKHBIX BEIIECTB MO TPyINaM U HepuoiaM. 3HAYEHUE NEPUOIUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKask CBSI3b. BUIbl XUMUYECKOU CBSI3U (KOBAJICHTHAs
HEeMoJISIpHAass ¥ TOJisipHAsi, HWOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUsA
KOBAJICHTHOM XMMHYECKOW CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKkTpooTpuuaTebHOCTh. CTeneHb oKuciaeHus. MIOHbI: KaTHOHBI
Y QHHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAINYECKOU PEIIETKHU.

[TonaTHe 0 nucnepcHbIX cucTeMax. MICTHHHBIE U KOJUTOMAHBIE pacTBOpBI. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanus nHeoprannueckux coeauHeHuil. HoMeHknaTypa HEOpraHUYECKUX
BellecTB. ['eHeTnueckass CBsSI3b HEOPTaHMYECKHX BEIIECTB, NPUHAMICKAMMUX K
Pa3IMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XuMHYECKUX peakuii B HEOPTaHUUECKOU 1
OPraHWYEeCKONM XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPaHEHUS H
IIPEBPALLECHUS YJHEPTUU [IPYU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtumbie
peakuuu. XuMHIecKoe paBHOBecre. PaKkTOphl, BIUSIOIINE HA COCTOIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektponutuyeckass auccounanus. CunpHble U cnadble 3nexkTposuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpasibHad, ieno4Has. [lonsamue 0 6000pooHoM
nokazamerne (pH) pacmeopa. Peakuuu MOHHOTO OoOMeHa. [ u0poau3 HeopeaHuyeckux u
OP2AHUYECKUX BEUjeCme.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — peakiuuu. [lonamue 06  snexkmponuze

pacnjiaeos u pacmeopos coJell. prwenenue JIeKmpoJjusd.

JKcNepUMeHTAbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpalleHuil

HNemonctpanus tabnui «llepuoanueckas cuctema xumuueckux snemeHTon J[.U.
MeHneneeBa», W3ydeHUE MOJENCH KPUCTAIUTMUECKUX PEMIETOK, HAOIIONCHHE |
ONMCAaHUE JCMOHCTPAIMOHHBIX W JIa0OPATOPHBIX OMNBITOB (pa3floKEHHUE TEPOKCUJIA
BOJIOPOJa B MPUCYTCTBUM KaTajau3aTopa, ONPENEIICHUE CPElbl pAaCTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HMHAMKATOpPA, PEaKIMM HOHHOTO OOMEHa), TPOBEICHUE
MPaKTUIECKON paboThl «BnusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKInum».

PacuéTHble 3aaa4n
Pacuérel mo ypaBHEHUSIM XMMHYECKUX PEAKLHM, B TOM YHCJIE TEPMOXHUMUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIB30BAHUEM MOHITHUS «MACCOBAasi JI0JIS1 BEIIECTBAY.
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Heoprannyeckasi xumust

Hewmeramnsl. Ilonoxxenne HemerauoB B llepmoandeckod CUCTEME XMMHYECKHX
anemenToB J[.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3HNYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe Kuciaopona, cepsl, docdopa u
yriepoaa).

XUMHUYECKUE CBOMCTBA Ba)XHEHIIMX HEMETaUIoB (TajJoreHoB, Cephbl, a3o0Ta,
docdopa, yriaepoga U KpeMHHS) U UX COCIMHEHUN (OKCUIOB, KHCIOPOICOAEPHKAIINX
KHCIIOT, BOJIOPOJHBIX COCTMHEHUH ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxkenne MetaiwioB B llepuoanueckodl cuCTEME XHMHUYECKHX
anemenToB J.U. MenneneeBa. OcCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usuyeckue CcBoMcTBa  MeTaioB. CrulaBel  METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATPHM, KalIui, KaJdbIlli, MarHuu,
ATIOMUHUHN, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCAMHECHUI.

OO6mue crnocoObl MojydeHusi MeramioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auyumst om kopposuu. [IpuMmeHeHne MeTauioB B ObITY U TEXHUKE.

JKCNepUMeHTAJIbHbIE METOAbI H3YUYCHUS BElIeCTB U UX NMPeBpPaLleHHil

N3yuenune xomeknun «MeTamibl U CIUIaBb», 00pa3lioB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAJILHBIX 3a/a4, HaONIoJeHUE U OMHCaHWE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOICHCTBHUE TUIPOKCHIA ATIOMUHUS C pACTBOPaMHU KHUCIIOT
U 1eJI04Ye, KaUeCTBEHHbIC PEaKI[MU Ha KATUOHBI METAJLJIOB).

Pacuérnble 3a1aun

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCe WM 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJMUECTBA BEIIECTBA) MPOJYKTOB PEaKIMU, €CIIM OJHO U3 BEIECTB
UMEET MPUMECU. XUMMS U KU3Hb

Ponp xumMum B 0OCCIICUEHHHM SKOJIOTHYECKOM, HDHEPreTHYECKOM U IUIICBOM
0€30macHOCTH, Pa3BUTUU MEIUITMHEI. [IoHSITHE 0 HAYYHBIX METOJ/IaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

[IpencraBienuss 00 OONIMX HAYYHBIX MNPHUHIIMIIAX MPOMBIIUICHHOTO MOJy4YeHUS
BAKHEHMIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB U MaTEPUAIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE ~MaTepHasibl, KpacKu, CTEKJIO, KepamMuKa, MaTephaibl TUTSt
AJIEKTPOHUKH, HAHOMAaTEPHUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE YTOOpEHUSI.
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XuMHUSIT W 3JI0pPOBbE UEJIOBEKA: MpaBWa MCIOJIb30BAHMUS JIEKAPCTBEHHBIX
npenapaToB, mpasBuia 0€30MacHOTO KMCIOJIb30BAHMS IMPENApaToB OBITOBOM XUMHUU B
MMOBCEHEBHOM KU3HUA. MeKnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMETHBIX CBS3€W NMPU M3YYEHHUU OOIEH M HEOpraHMYeCKOH
xumun B 1]l  Kjacce  OCyHIECTBIIIETCS 4YEpe3 MCIONIb30BaHME KakK — OOIIuX
€CTECTBEHHOHAYYHBIX MOHATHA, TaK W TMOHATUM, SBIAIOIMIMXCA CUCTEMHBIMH IS
OTJIENbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIM (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, NEPUOAUYHOCTb, HAOIIOJCHUE, HKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®du3nkKa: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKH YpOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe€ COCTOSTHHE BEILECTBA, (PU3MUECKHUE BEIMYUHBI M €IUHUIBI UX HU3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTeMa, ouocdepa, Makpo- 1 MUKPO3JIEMEHTHI,
BUTAMHHbBI, OOMEH BELIECTB B OPraHU3Me.

['eorpa¢usi: MuHEpanbl, TOpHbIE IOPOABI, IOJIE3HBIE HCKONAeMble, TOIUIMBO,
PECYPCBL.

TexHonorus: XUMHYECKass NPOMBIIUIEHHOCTb, METAJUIyprus, HPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPUANIOB,  CEJIbCKOXO3SIIICTBEHHOE  IMPOU3BOJCTBO,  IHUILEBAS
POMBIIIIEHHOCTD, (bapmaneBTUYECKast MPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETHYECKHX  IpEenaparoB, MPOU3BOJCTBO  KOHCTPYKLUMOHHBIX  MAaTE€pHasoB,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBAHUSI K PE3yJIbTaTaM OCBOCHHS 00yUYaIOIIUMHUCS
nporpaMMm cpeaHero oOmiero o0Opa3oBaHUsl (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
pe3ylbTaTOB OCBOCHMSI MPOrpaMM CpPEIHEro oOOHero o0pa3oBaHUSl  SBISETCS
CHUCTEMHOACSITEIIPHOCTHBIN TIOIXO/I.

B cooTBeTcTBMM C CUCTCMHO-ACATCIbHOCTHBIM ITOAXOA0M B CTPYKTYPC JIMYHOCTHBIX
PE3YIIbTATOB OCBOCHUA IIPCAMCTA «XUMHUSD» HA YPOBHE CPCOHCTO 06H1€F0 06p330BaHI/I5{
BBIACJICHBI CJICAYIOITHUC COCTABJIAIOIIUC!

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

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOONPEIECIICHUIO; HAJINYUE
MOTHBALIUU K 00YUEHHUIO;

L[EJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM TMYHOCTH Ha OCHOBE
KJTFOUEBBIX LIEHHOCTEH M UCTOPUYECKHUX Tpaaulnii 0a30BO HAYKW XUMHUH; TOTOBHOCTb U
CIIOCOOHOCTh 00YYaIOLIMXCSl PYKOBOJACTBOBATHCS B CBOEU JIE€ATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMM ~ YCTaHOBKaMH, IPUCYIIMMH LEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHMs; HaJIMYUEe MPABOCO3HAHUS HKOJIOIMUYECKON KyJNbTYypbl UM CIIOCOOHOCTH
CTaBUTH LIETU

U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS TIPEeaMETa « XUMHUSD» JOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCHHUTATEIHHOW AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU U U€aIaMU POCCUNHCKOTO
Ipa)/1IaHCKOT0 00IeCTBa, MPUHATHIMU B OOLIECTBE HOPMaMU U MPABUJIAMU MTOBEACHMUS,
CHOCOOCTBYIOIIMMH TIpolleccaM  CaMOIO3HAHMS, CaMOPa3BUTHS M HPAaBCTBEHHOI'O
CTAHOBJICHUS JINYHOCTH O0YUYaIOIINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OCBOCHHUA  MpeaMera  «XUMHUS»  OTPaxaroT
c(OpPMUPOBAHHOCTh ~ OMbITA MO3HABATEJIBHOM W  MPAKTUYECKOW JIeATEIbHOCTU
00yJaromuxcsi Mo peaan3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:
1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUuA O6yanOHII/IMI/IC$I CBOUX KOHCTUTYIMOHHBIX ITPaB U O6H33HHOCT€I\/’I,

YBAXCHHA K 3aKOHY MW IIPABOIOPAAKY, MNPCACTABICHUA O COLOUAJIBHBIX HOPMaX H
ImpaBujIax MCKJINYHOCTHBIX OTHOIICHUM

B KOJUICKTHUBE;, TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACATEIBHOCTH IPH CO3JaHUN
y4eOHBIX
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IMIPOCKTOB, PCIICHUHA y‘IC6HLIX U IIO3HABATCJIIBHBIX 3aJ1da4, BBIIIOJIHCHHHN XHMHYCCKHUX
9KCIICPUMCHTOB;
CITOCOOHOCTH TOHUMATh U IMIPUHUMATb MOTHUBBI, HAMCPCHHU:, JIOTUKY U apPTYMCHTBI

IPYTUX MPH aHAINA3€E PA3IMIHBIX BUIOB yU4EOHOU JIESTEILHOCTH; 2)
NAaTPHOTHYECKOI0 BOCIIMTAHUA:

LIEHHOCTHOI'0 OTHOLLIEHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTEYECTBEHHON
XUMHH, YBaXEHHUS K TPOLECCy TBOpYECTBA B OO0JACTH TEOPUHM U MPAKTUYECKOTO
IIPUMEHEHUSI XHMMHUH, OCO3HAHUSA TOrO, YTO JOCTHWKEHHMS HAYKH €CTb pe3yJIbTaT
JUIATEIbHBIX HAOIOEHUH, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, IIOCTOSIHHOTO
TpyZla y4€HBIX U IPAKTUKOB;, HHTEpECA U INO3HABATEIBbHBIX MOTHUBOB B IIOJYYEHUHU U
MOCJIEYIOLIEM aHAJIN3E

UH(OpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OIIEHHUBATh CUTYaIlMH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSIMH,

Y IPUHUMATh OCO3HAHHBIE PEIICHUS, ODUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKA CBOMX TOBAPUIIEU C
MMO3UINHI

HpPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUI ATHX TOCTYIKOB; 4)
(popMupoOBaHUA KYJIbTYPbI 310POBbA:

MOHUMAaHUS [IEHHOCTEN 37I0pPOBOTO M 0€30MacHOro 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHONICHHWSI K COOCTBEHHOMY (U3HUYECKOMY H ICHXHYECKOMY
3JI0POBBIO; COOJIIOACHUS MTPABUII 0€30MMaCHOTO 0OpallleHUsI C BEIIECTBAMU B OBITY,

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

MOBEJICHNUSI B CUTYalUsX, YTPOKAIOIIMX 3J0POBBI0 M KU3HU JIOJCH; OCO3HAHMS
NOCJIECTBUNA U HEMPUATHUS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS

aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 5)
TPYAOBOT0 BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBLCKON IEATEIIbHOCTH,

OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOW M JPYIMX BUIAX JEATEIbHOCTH; YCTAaHOBKH Ha
AKTHBHOE YYaCTHE B PELICHUHU NPAKTUYECKUX 337a4 COLUATIBbHOM

HaNpaBJIEHHOCTU (B paMKax CBOEro Kjacca, LIKOJIbI); HHTEpeca K MPaKTUYECKOMY
M3YYEHHUIO podeccuil pa3InyHoOro poja,
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B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMHHU; YBAKCHUS K TPYLY,
JIOASM TPpyJa M pe3ylibTaTaM TPYIOBOM JEATEIBHOCTH,; TOTOBHOCTH K OCO3HAHHOMY
BBIOOpPY HMHAMBUAYAJIBHOM TpaekTopuu oOpa3oBaHus, OyAymed mnpodeccun u
peanu3aniy COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEN K XUMHUH, HTHTEPECOB B MOTpeOHOCTEH 001IECTBa;
6) 3K0J10rN4eCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOMIEHHS K IPUPOJIE, KAK HCTOUHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMJie; IOHUMaHHUA IJ100albHOIO XapaKkTepa dKOJOTHYECKUX

npo0seM, BIUSHUS

9KOHOMHYCCKHUX IIPOICCCOB Ha COCTOSAHHC HpHpOIIHOfI u COIIPI&J'ILHOﬁ CpCabl; OCO3HAHUA
HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMUH JJIA PCHICHUA

BOIIPOCOB PAllMOHAIIBHOIO MPUPOJONOIb30BAHMS; AKTUBHOIO HENPUATUS JEHUCTBHIA,
IPUHOCAILNX BPEJ] OKPYKAIOIIEH PUPOIHON
cpele, YMEHHsS MPOTHO3UPOBATH HEONAroNpUSATHBIE 3KOJOTHYECKHE IOCIEICTBUSA
OpEANPUHUMAEMbIX JACHCTBUH U  MpPEeJOTBpalllaTh HX; HaJIU4Msl  Pa3BUTOTO
9KOJIOTUYECKOTO  MBIIIJIEHUS, JKOJOTMYECKOW KYJIbTYpbI, OIbITa JEATEIbHOCTH
DKOJIOTUYECKOM HAIIPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMM B TIO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOW UM COLMAJIBHOM TMpPaKTUKE, CIHOCOOHOCTM M YMEHHUS aKTUBHO
IPOTUBOCTOSITH UACOJOTUU XeMOPOoOUH; 7) HEHHOCTH HAYYHOT'O MO3HAHUA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTUKW; TOHUMAaHUS ClIeUU(PUKYA XUMHUU KaK HayKH,
OCO3HaHMs €€ posiu B JOPMUPOBAHUU

pPallMOHAJIBHOTO HAY4YHOTO MBIIUJICHUS, CO3JaHUU LIEJIOCTHOTO MpEeACTaBieHUs 00
OKPYXaIIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pEIICHHH TMPOOJIEM COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;
yOSKIEHHOCTH B 0CO0ON 3HAYMMOCTH XHUMHH IS COBPEMEHHOW MUBUIIM3AIUU: B €&
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BAXXHOM POJM B CO3JaHUM HOBOM 0asbl
MaTepUaIbHOW KYJIbTYPhI, PEIICHUH TJIO0ATbHBIX MNPOOJEM YCTOWYMBOIO Pa3BUTHS
YEeJI0BEUYECTBA — CBIPhEBOM, SHEPTeTUUSCKOM, MMUIIEBOM M SKOJIOTHICCKONH OS30ITaCHOCTH,
B Pa3BUTHH MEAUIIMHBI, 00CCTICUCHUH YCJIOBHM YCIEIIHOTO TPYyJa U IKOJOTHYECKU
KOM(pOPTHOM >KM3HU Ka)XJOT0 4JIeHa OOIIECTBa; €CTECTBEHHO-HAYYHOM TPaMOTHOCTH:
MMOHMMaHHS CYIIHOCTM METOJIOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH MCIIOJIB30BaTh MOTyYaeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SBICHUN
OKPYXaIOIIEr0 MHUpPAa M TPOUCXOASAIIMX B HEM M3MEHEHWH, YMEHHS JelaTh
000CHOBaHHBIE 3aKIIOUCHHS HA OCHOBE HAyUHBIX (DAKTOB ¥ UMEIOIINXCS JJAHHBIX C IEJTBIO
MOJIYYCHHUSI JTOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh
XAMWYECKUE 3HAHUSA ISl PEIICHUS
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npo0ieM B pEalbHbIX KU3HEHHBIX CUTYyallUsiX; HHTEpeca K

MMO3HAHUIO U HCCIIENOBATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMIPEPhIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO,
K aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUI MO XUMHUH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTIMU; UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3IMuHbIX cdepax
npodeccuoHanbHON

NEATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS yUeOHOr0 MpeaMeTa « XUMHUSH Ha YPOBHE
cpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dhopmupoBaHus MUPOBO33PEHUS oOy4Jarommuxcst
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaXKAIOIIUE
[[EJIOCTHOCTh HAYYHON KapTUHBI MUpa U CHEU(UKY METOI0B MO3HAHUS, HCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHHE, MPOIECC, CHUCTEMA,
Hay4YHBIN (paKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, HUCCIICI0BaHUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTUe); YHUBEpPCAJIbHbIC YUCOHBIC TEUCTBUS
(mo3HaBaTeIbHbIC, KOMMYHUKATUBHBIC,
peryisTUBHbBIE), o0ecreunBaomue GopMupoBaHue (HYHKIIMOHATBLHON TPAaMOTHOCTHU H
COIIMAJILHOM KOMIIETEHIIMM O0YyYaromuXcsl; ClIOCOOHOCTh 00YYaIOIINXCsl UCIIOIb30BaTh
OCBOEHHBIE MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLUANIbHOM MPaKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPaXKAIOT OBJIAJIEHUE YHUBEPCAIBHBIMU YU€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJSITUBHBIMH JICHCTBUSMU.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBuA:
CaMOCTOSITeIILHO (DOPMYJIMPOBATh M aKTYaJU3UPOBATh MTPOOIIEMy, BCECTOPOHHE €€

paccMaTpuBaTh; OMPEACIISITH LEIU ACITEIbHOCTH, 3a/1aBasi MMapaMeTpbl U KPUTEPUH UX

JIOCTHIKCHMS,
COOTHOCHUTH PE3YJbTAThl ACATEIBHOCTH C MOCTABJICHHBIMU IEISIMU; UCIIOIb30BaTh MPHU
OCBOCHMH 3HAHUW IPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIJICIIATH XapaKTEPHbIC TPU3HAKHU
MOHATUN U YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSITHUSA
JUIs1 OOBSICHEHUS OTJICIBHBIX (DaKTOB U SBJICHUI; BBHIOMPATh OCHOBAHMS M KPUTECPUHU IS
KJIacCU(UKAIIUU BEIIECTB U XUMUUECKUX
peaKuunii;

YCTaHABJIUBATh TPUUYUHHO-CJIIEACTBEHHBIC CBSI3U MEXKIY U3YUYa€MbIMU SBJICHUSIMU;
CTPOUTH JIOTUUECKHE paCCYyXJeHUs (MHAYKTUBHBIC, JCIYKTHUBHBIC, I10 aHAJIOTHH),
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BBIABJIATH 3aKOHOMCPHOCTH H  IIPOTHUBOPCUHHUA B PAaCCMATPUBACMBIX  SABJICHHUAX,
(l)OpMYJ'II/IpOBaTB BBIBOJIBI MW 3aKJIIOYCHUS, IMPHUMCHATHL B IIPOLCCCC IIO3HAHUA,
HCIIOJIb3YyCMBIC B XUMHWHU CUMBOJIMYCCKHC

(3HAKOBBIE) MOJIENH, PEOOPA30BBIBATH MOJEIBHBIE MPEACTABICHUS — XUMUYECKHM 3HAK
(cuMBOJ) 37IeMeHTa, XUMHUYecKas (opMylia, ypaBHEHHE XMMHUYECKON peakiuu — Tpu
pelIeHnn y4eOHBIX MO3HABATENbHBIX M NMPAKTUYECKUX 3a7ad, IPUMEHATH HAa3BaHHbBIC
MOJICJIBHBIE TIPEJCTABICHUS IS BBIABICHUSA XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIIHIA.

Ba3oBhIe ucciieqoBarejbLCKHe 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O ITIO3HAHUS BEIECTB U XMMUYECKUX PEAKIINIA;
bopMyaMpoBaTh UENM W 33Ja4M HCCJEJAOBAHMS, HCIOJb30BaTh IOCTABIECHHbBIE U
CaMOCTOSITENIbHO C(OPMYJINPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /1711 ()OPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJIEHUW; BJIAQJE€Th HABbIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOJM0JaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibrar, (HOpMyIHpoBaTh OOOOILIEHUS U
BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIIATH
000CHOBaHHBIM OTYET O MpoAENIaHHOM paboTe; MPUOOpETaTh OMNbBIT YYEHUYECKOU
UCCIIEN0BATEIBbCKON U IPOEKTHOM JESATEIBbHOCTH,

IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOUCKY METO/I0B PEIlICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B MTO3HAHMUS.

Pabora ¢ nndopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HHPOpPMAIMK (HayYyHO-TIOMYJIsipHast
JUTEpaTypa XMUMHUYECKOIO COAEpKaHusA, CIpaBOYHbe NocoOusi, pecypcsl MHTEpHETA),
aHANIM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUIOB U (DOPM MPECTaBICHUSA, KPUTUUECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUMBOCThH; (HOPMYJIUPOBATh 3alpOChl U
IPUMEHATH Pa3IMYHbIe METO/IbI IPU MOUCKE U 0TOOpE
uHpopmauu, HeOOXOAUMMOM NJisi BBINOJHEHUS Y4E€OHBIX 33/a4 ONpEeeiaEHHOrO THUIIA;

NpUOOPETaTh OIBIT UCIIOJIB30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUA M Pa3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATENILHO ~ BbIOUpATh
ONTUMAaJIbHYIO (POpMY MpeacTaBiIeHus: HHOPMAIUU
(cxembl, rpaduKu, AUArpaMMbl, TaOIHIIbI, PUCYHKU U JIPYTHE); UCIIOJIb30BaTh HAyYHBIN
A3BIK B KAUECTBE CPEJICTBA PU pabOTe C XMMHUECKON
uHbopMaIet: MPUMEHITh MEXITpeIMeTHbIE ((hU3HUecKue U MaTeMaTH4EeCKHe) 3HAKU U
CUMBOJIBI, OpMYITBI, a00OpEBUATYPBI, HOMEHKIIATYPY; UCTIOIB30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.
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KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIe YUeOHbIe 1eHCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOM TEMbI B XO/I€ JUAJIOTA
W/WIA  JTUCKYCCUM, BBICKAa3blBaThb HJIeH, (OPMYyJIUPOBATH CBOU  IPENJIOKEHUS
OTHOCHUTEJBHO BBIIIOJIHEHHS MPEIJIOKEHHOW 3aJayd; BBICTYNATh C Ipe3eHTaluen
pE3yNbTATOB IO3HABATELHOM JIEATEIHOCTH, ITOJYYEHHBIX CAMOCTOSITENBHO WIIH
COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUM XUMHUYECKOIO HKCIEPUMEHTA,
IPAKTUYECKON pabOThl MO MCCIIETOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peasn3aluu
yueOHOro mpoekTa U (HOpPMYIHpOBaTh BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHBIX
UCCJIEIOBAHMI ITyTEM COIIACOBAHMS IMO3HUIIMI B X0J1€ 00CYX/I€HHUSI U 0OMEHA MHEHUSAMH.

PeryiasiTuBHbIEe YHHBeEpPCAJIbHbIEe YUeOHbIE JeCTBUS caMOCTOSTENLHO
IJIAaHUPOBATH u OCYIIECTBJIATH  CBOIO MTO3HABATEIIBHYIO JEATEIHLHOCTD,
ornpenensis e€ Melu U 3a/1a4i, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATH MPEJIaraeMblil aITOPUTM JIEHCTBUI MPHU BHITIOJHEHUN YU€OHBIX U
HCCJIeIOBATENbCKUX 3a/1a4, BEIOUpaTh Haubosee 3¢ (HEeKTUBHBIN CIOCO0 UX PEIICHHUs C
YIETOM TTOTYUCHUST HOBBIX 3HAHHWM O BEIIECTBAX M XUMHUECKUX PEAKIIHSX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAESITETFHOCTH HAa OCHOBE CaMOaHAIIN3a U

CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI 10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMHUsh» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN 0 XUMUYCCKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SBIICHUN TTPUPOBI, B HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhI JIMUHOCTU, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM
JUIS PEIICHUs] MPAKTUYECKUX 3a/lad M AKOJOTMYECKU OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3J0POBbIO M MPHUPOJHON CpeAe; BIAJACHHE CUCTEMOW XUMHUYECKUX 3HAHUM,
KOTOpAasi BKJIOYAET: OCHOBOIIOJIATrak0IINE
MOHATUSI (XUMUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIeKYJa,
BaJICHTHOCTb, DJIEKTPOOTPUIIATETLHOCTh, XUMUUYECKas CBSI3b, CTPYKTYpHas opmyJia
(pa3BépHyTas u coOKpamiéHHas ), MOJb, MOJISIpHAsl Macca, MOJIIPHBIN 00BEM,
YTIEPOIHBIN CKENeT, PyHKITMOHANIbHAS TPYIITA, PaAUKal, U30MEpHs, U30MEPHI,
TOMOJIOTUYECKHM Psifl, TOMOJIOTH, YTJIEBOAOPOIbl, KUCIOPOI U a30TCOACPKAILINEC
COEIMHEHUS, MOHOMEP, TOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOpHUS CTPOEHHUS OPraHUYECKUX BemecTB A.M.
BytnepoBa, 3aKkoH cOXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHUI
A3bIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SBJIICHUM, (DAKTOIOTUUECKHIE CBEICHHS O
CBOMCTBAX, COCTaBe, MOJIYICHUH 1 0€301TaCHOM HCIIOJIb30BAHUYU BAXKHEHTITIX
OpraHUYECKHUX BEIIECTB B OBITY U MIPAKTHUECKOMN JACATEILHOCTH YEIOBEKA,
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chOpPMHUPOBAHHOCTh  yYMEHUU BBISIBIIATH ~ XapaKTEPHBIE MIpU3HAKU
TIOHSATHUH,

YCTAaHABJIMBAaTh WX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME TOHITUS  MpHU
ONMUCAaHUM COCTAaBa, CTPOCHHUSI W TMPEBpAllCHUM OpPraHUYECKUX COCTUHCHMUII;
c(hOpMUPOBAHHOCTH YMEHUHN HCIIOIB30BATH XUMUYECKYIO CUMBOJIUKY JIJIs COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) POPMYIT OpraHUYECKUX
BCIIECTB M YpPaBHEHUUW XUMHUUYECKUX pEaKIHi, HM3rOTaBIMBATh MOJEIA MOJEKYJ
OPraHUYECKUX BEILECTB JJI WITIOCTPALIMU UX XUMHYECKOTO U

MPOCTPAHCTBEHHOTO  CTPOCHUS;  C(OPMHUPOBAHHOCTH  yMEHUH  yCTaHABIWBATH
MPUHAJJICKHOCTh M3YUYCHHBIX OPraHUYECKHX BEHIECTB MO MX COCTABY M CTPOCHUIO K
omnpeneaéHHOMY  KJIAacCy/TpyIle  COeOuHEHUW  (YIrIeBOJOpOMAbI, KHCIOPOJ U
a30TCOAEPKAIINE COCAUHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCIWHEHMS), HaBaThb UM
Ha3BaHusi 1o cucreMarnueckod HomeHknatype (IUPAC), a Takxke nDpHBOIUTH
TPUBHAIBHBIE HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOIUJIEH,
alleTWICH, JTWICHIJIUKOJIb, TIUIEpUH, ¢deHon, ¢GopManbIerul, aleTalbIerul,
MypaBbHHAsl KUCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KHUCIJIOTA, CTEAPUHOBAsI KUCIIOTA,
II0K03a, (PyKTO3a, Kpaxmaj, IeJUII0I03a, TIHIUH); CHOPMUPOBAHHOCTh YMEHUS
ONPEACIISITh BUJBI XUMUYECKOU CBSI3U B OPraHUUECKUX

COCNMHEHMSIX (OJMHApPHBIE U KpaTHbIE); CHOPMUPOBAHHOCTH YMEHHS TMPUMEHSTH
MOJIOKEHUSI TEOPUH CTPOCHHMSI OpraHnyeckux BemiecTB A.M. byTiepoBa st 00bsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS] MaCChl
BEIIECTB; C(OOPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
u

XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENECH PA3IMUHBIX KJIACCOB OPTraHUYECKHUX
BEIIECTB (METaH, dTaH, dTUJICH, IPOTUJIEH, alleTuieH, OyTaauen-1,3, metunOyraauenl,3,
OCH30JI, METaHOJ, HTaHOJ, JTWICHIJIMKOJb, TJIULEPUH, (QeHoy, aneraabaeru,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, IJIFOKO3a, KpaxMall, IeJUII0JI03a, aMUHOYKCYCHas
KHCIIOTa), WJUTIOCTPUPOBATH TEHETHYECKYI0 CBSI3b MEXKAYy HUMU YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMH C HCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMyIT;
c(hOpMUPOBAHHOCTH YMEHUS XapaKTepHU30BaTh UCTOYHUKH YTIIEBOOPOHOTO

ChIpbst (HE(Th, MPUPOJHBIN Ta3, Yrojb), CIOCOOBI UX TMEepepaboTKH U MPAKTHUYECKOE
MPUMEHEHUE TPOAYKTOB TiepepaboTku; CHOPMUPOBAHHOCTh YMEHUM MPOBOIUTH
BBIYUCJICHUS TI0 XMMHUYECKHMM ypaBHEHUSIM (MaccChl, 00bEéMa, KOJWYECTBAa HUCXOIHOTO
BEIIECTBA WJIH MPOJIYKTA PEAKIIUHU TI0 U3BECTHBIM Macce, 00hEMY, KOJTUIECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOAYKTOB PEAKINHN); CPOPMUPOBAHHOCTH YMEHUHN BIIAJICTh
CHUCTEMOM 3HaHUI 00 OCHOBHBIX METO/IaX HAyYHOI'O TIO3HAHMS, UCTIOIB3YEMbIX B XUMHUHU
IpU W3YYCHHHM BEIIECTB W XHUMHYECKUX SBJICHUN (HaOIIOJICHHE, W3MEpPEHHUE,
HKCHEPUMEHT, MOJCIUPOBAHUE), UCIOIb30BAaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
MPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U
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UX TMpUMEHEHHEM; CHOPMHUPOBAHHOCTh YMEHHUH COOJIOAAaTh MpaBuUjia TOJIH30BAHUS
XUMHUYECKOH MOCyA0N 1 Ja00paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia oOpaleHus
C BEMIECTBAMHU B COOTBETCTBHHM C HWHCTPYKIMSIMU TIO BBITIOJHEHUIO JaOOPATOPHBIX
XAMHYECKUX OMNBITOB; C(HOPMUPOBAHHOCTh YMEHHWH IUIAHUPOBATH ¥  BBITIOIHATH
XUMHYECKUN SKCTIEpUMEHT (TIpeBpaICHUsT OPTaHWMUYECKUX BEIISCTB IMPH HAarpeBaHUH,
MOJIYYCHHUE ATUJICHA U M3YyYCHHE €r0 CBOWMCTB, KAUECTBCHHBIC PEAKIIUU OPTaHUYECKHUX
BCIIIECTB, JICHATyparusi OEIKOB TpPH HarpeBaHWH, IIBETHBIC pPEAKIUU OCJIIKOB) B
COOTBETCTBUU C MpaBUJIAMH TEXHUKH OE30MMACHOCTH MpH OOpaIleHn! ¢ BEIIECTBAMH 1
7a00paTopHEIM  O00OpyAOBaHWEM,  MPEICTaBIATH  PE3yAbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amWch ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUA U

(GhOopMyIHPOBATh BEIBOJIBI HA OCHOBE ITHX PE3YJIBTATOB;
chOPMHUPOBAHHOCTh ~ YMEHUU  KPUTHUYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uH(OpMAITHIO, TTOJIYHaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/ICTBa MacCOBOM MHGOpMAIIHH,
HuTtepHeT u npyrux); copMupOBaHHOCTh YMEHUHN COOJIIOAaTh MIPABUIa SKOJOTUYECKU

1€JIECO00Pa3HOrO

MOBEJICHUS B OBITY M TPYAOBOU JEATEIHLHOCTH B IENISIX COXPAHEHUS CBOETO 3/I0POBbHS
OKpYXKaromel MPUPOTHOU Cpebl, 0CO3HABATH OMTACHOCTH BO3ICUCTBYS HA JKUBBIC
OpraHU3MBbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAast cMbIch nokazarens [TK,
MOSICHATh HA IPUMEPAX CIOCOOBI YMEHBIIIECHUS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA; JIsT 00YJaroNuXCs ¢ OTpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/IOPOBbsI: YMEHHE MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH; JJI CIENBIX U CITa00BUISAIITUX
00y4Jaronuxcsi: YMEHHE UCTIOIb30BaTh pelbeHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMudeckux Gopmyi.

11 KUJIACC
[IpenmeTtHbie pe3ynbTaThl OCBOEHUsI Kypca «OOIIass U HEOpraHUYeCcKass XUMUSH)

OTpaXKaroT:
c(hOpPMHUPOBAHHOCTh NPEACTABICHUM: O XAMHUYECKOU COCTAaBJISIONIEH

€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJIEHUN IPUPOJBI, B
GbopMUPOBAHUM  MBIIUICHUS U KYJIbTYPbl JIAYHOCTH, €€

(GYHKIIMOHATBLHOM TPAaMOTHOCTU, HEOOXOIUMOM JIJISl PEIICHUS MPAKTUIECKUX

3aJ1a4y ¥ 9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MIPUPOTHOM
cpelie; BIIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIAraOIIUe MOHATHS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d-
AJICKTPOHHBIE OpOUTATIN ATOMOB, VOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN  00BEM,
BAJICHTHOCTb, BJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSA3b
(koBaJIeHTHas, MIOHHAs, METAJUTMYECKAs!, BOJAOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA,
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TUMBI XUMUYECKUX PEAKIIUM, PACTBOP, INEKTPOIUTHI, HEIJICKTPOIUTHI,
BJIEKTPOJIMTUYECKAS TUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakiuy, XHUMHUYECKOE PAaBHOBECHE); TEOpUH u
3aKOHBI (Teopus AIEKTPOJIUTUIECKOU JIUCCOIMALINY, IEPUOINYECKUM
3akoH J[.1. MeHeneeBa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS SHEPTUU NPU XUMHUUECKUX PEAKIUSIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKU
SI3bIK XUMUH, MUPOBO33PECHUECKHE 3HAHUS, JICIKAIINE B OCHOBE IOHUMaHHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBICHUMN, (DAKTOJIOTHYECKUE CBEJICHUS O
CBOMCTBaX, COCTaBE, MOJYYCHUU U OE30MMaCHOM MCIOJIb30BAHUH BaYKHEHUIIINX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEIIOBEKA;
c(hOpPMUPOBAHHOCTh  YMEHHI1 BBISBIISATH ~ XapaKTEPHBIE MPU3HAKU
MIOHSITHUH,

YCTaHaBJIMBATh HX B3dHMMOCBA3b, HCIIOJIB30BATb COOTBCTCTBYIOIIUC ITOHATHA IIpu
OIIMCaHUH HCOPIraHNYCCKHUX BCIICCTB N UX npeBpameHHﬁ;

chOpMUPOBAHHOCTh ~ YMEHHMM  HCIOJIB30BaTh  XHUMHUYECKYIO CHUMBOJIUKY

JUISl COCTaBJICHUS dopmyn BEIIECTB U YpPaBHEHUN XHUMHYECKUX
peakumii, cucremarnyeckyro HoMeHknarypy (IUPAC) u TpuBruanbHble HA3BaHUS
OTJICJIbHBIX HEOPTAaHUYECKUX BEUIECTB (YrapHbli ra3, yrieKUCbli ra3, aMMHaK,
raméHasi U3BeCTb, HeraléHasi U3BECTh, MUThEBAS COJIA, TUPUT U JPYTHE);
c(hOpMHUPOBAHHOCTh YMEHUI ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS
XUMHAYECKHUX 3JIEMEHTOB B COEMHEHMSX PA3JIMYHOTO COCTABA, BUJI XUMUYECKOU CBSA3U
(koBaJIeHTHasi, MOHHAasi, METaJUInuecKasi, BOJIOPOHAS) B

COCJIMHEHUSX, TUI KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOT'O BEIIECTBA

(aToMHas1, MOJIEKYJISIpHAS, HIOHHAS, METAJUNIMYECKasl ), XapaKTep Cpebl B BOJHBIX
pPacTBOpAaX HEOPTaHUYECKUX COCTUHEHUI; C(HOPMUPOBAHHOCTh YMEHUIN YCTaHABIUBATh
IIPUHAJIEKHOCTh HEOPTaHUYECKUX BEILIECTB 10 UX COCTABY K ONPEACIEHHOMY
KJIaCcCy/TpyNIe COeIMHEHU (ITPOCThIE BEIIECTBA — METAJLIIBI U HEMETAJUIbI, OKCHUJIBI,
OCHOBAHMSI, KUCJIOThI, aM(OTEpHbIE TUIPOKCHUIBI, COJN); CHOPMHUPOBAHHOCTh YMEHHIA
pPacKpbIBaTh CMBICH Nieproandeckoro 3akona [[.11. MenaeneeBa u 1eMOHCTPHUPOBATH
€ro CUCTEMAaTU3HUPYIOILYI0, OOBSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYHKIINH;
c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepPU30BATh FJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKUX 3J1eMEeHTOB 1—4 nepuoaoB [leproandeckoil CUCTEMbl XUMUYECKUX
anemeHToB J[.M. MenpeneeBa, UCTIONB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
«IHEPreTUYECKUE YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U UX COCIMHEHUN MO MEPUOAaM U rpymiam
ITepuoauueckom cucTeMbl XUMHUYECKUX diieMeHTOB J[.1. Menneneesa;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB  PA3JUYHBIX KJIACCOB,  IOATBEPXKAATh
CYILLIECTBOBAHHE TE€HETUYECKOU CBS3U MEXKY HEOPTaHUYECKUMU
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BEILIECTBAMH C ITOMOILBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;
cOpPMUPOBAHHOCTh  YMEHUS KJIaCCU(PUIIIPOBATH XUMHUYECKHUE
peakuuu
[0 pa3IMYHBIM IPU3HAKaM (YUCIy U COCTAaBY pEarupyrolliux BEUIECTB, TEILIOBOMY
3p¢deKTy peakuuu, H3MEHEHUIO CTENEHEH OKHUCIIEHUS »JJIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTHIO KaTaan3aTopa); CGOPMUPOBAHHOCTh YMEHUIN COCTABIISATh YPaBHEHUS
pEeaKIui pa3IuyHbIX THUIIOB,
MIOJIHBIE U COKPALIEHHBIE YPABHEHMSI PEaKMii HOHHOTO OOMEHA, YUYUTHIBas YCIOBUS, MPU
KOTOPBIX 3TU PEaKLUNU UIAYT N0 KOHIIA,
C(OPMUPOBAHHOCTb  YMEHUH IIPOBOAUTL PEAKLUH, IOATBEPKIAAIOLINE
KA4YE€CTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIIBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BELIECTB;
cOPMUPOBAHHOCTh  YMEHHH pacKpbIBaTh CYIIHOCTh OKHCIIUTEJIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHca 3TUX
pEeaKLHnii;
c(hOpMHUPOBAHHOCTb YMEHUI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON

peakMK OT PAa3NUYHBIX (PAKTOPOB; XAPAKTEP CMEHICHUS XUMUYECKOTO PAaBHOBECHS B
3aBHCHMOCTH OT BHelIHero Bo3zaelcteus (npunuun Jle llatense); cpopmupoBaHHOCTH
YMEHUH XapaKTepHU30BaTh XUMHUYECKHUE MPOLECCHI, JIEKAINE

B OCHOBE MPOMBIIUICHHOTO TIOJYYEHUS] CEPHOW KHCIJIOTBI, aMMHaKa, a TaKxKe
c(hOpMHUPOBAHHOCTD MPEACTABICHUN 00 OOIIMX HAy4YHBIX MPUHIMUIAX U 3KOJOTHUYECKHUX
npobiemMax XHMHYECKOrO MpPOM3BOACTBA; CPOPMUPOBAHHOCTh YMEHUH MPOBOJIUTH
BBIYMCIICHHSI C HMCIOJIb30BAaHUEM IOHATUS «MaccoBas JI0Jsl BELIECTBA B PACTBOPER,
00BEMHBIX OTHOLLIEHHUH ra30B MPU XUMUYECKUX PEaKIUsIX, MACChl BELIECTBA UM 00bEMa
ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce€ WU OO0BEMY OIHOrO U3
YYaCTBYIOIIMX B PEaKlMHU BEUIECTB, TEIJIOBOro 3¢ (dexra peakunuu Ha OCHOBE 3aKOHOB
COXpPaHEHHUS MacChl BELIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUN; CPOPMHUPOBAHHOCTD
yMeHU#M coOJoaTh MpaBuia MOJb30BAHUS XUMHUYECKOW MOCYI0M M JIabopaTOpHBIM
o0opyoBaHMEM, a TaKXe NpaBuia OOpallleHHWs C BEIIECTBAMH B COOTBETCTBHM C
UHCTPYKIMSIMA IO  BBIOJHEHHIO  JIAOOPATOPHBIX ~ XUMHUYECKHMX  OIBITOB;
c(OpPMHUPOBAHHOCTh YMEHHUM IUIAHUPOBATh U BBINOJHATH XUMUYECKUN HKCHEPUMEHT
(pa3noxeHue Mepokcua BOIOPOJa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEb
pPacTBOPOB BEIIECTB C MOMOILBIO YHUBEPCAIBHOIO WHIMKATOPA, BIMSHUE Pa3IMYHbBIX
(GaKTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIIUH, PEAKIIMK HOHHOTO 0OMEHa, KaueCTBEHHbIE
peakuuu Ha cyiabdar-, KapOOHAT- ¥ XJOPHUA-aHUOHBI, HA KaTHOH aMMOHUS, pEIICHHE
IKCIIEPUMEHTAJIBHBIX 3a7a4 1o TemaMm «Mertamuib» 1 «Hemeramibny) B COOTBETCTBUM C
npaBuIaMi TEXHUKH 0€30MacHOCTU MpU OOpaIIeHUH C BEIIECTBAMHU U JIaDOpaTOPHBIM
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000py/I0BaHUEM, MPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO 3KCIEpPUMEHTa B (opMme

3aIIMCU YPABHEHHUM COOTBETCTBYIOIINX PEAKIIUN U

(opMyIMpOBaTh BBIBOABI HA OCHOBE ATHX PE3YJbTAaTOB; COPMUPOBAHHOCTh YMEHUI
KPUTUYECKU aHATU3UPOBATH XUMAYECKYIO

uHpOpMaIlMIO,  MOJIY4YaeMyl U3 pa3HbIX MCTOYHHUKOB (CpeICTBAa  MAacCOBOM

KOMMYHHUKaIuu, IHTepHET U 1pyrux); copMUpoOBaHHOCTh YMEHUI cOOIIOAATh IPaBUiIa
IKOJIOTUYECKH 1[EI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJIOBOU JEATEIBHOCTH B IIEIISAX
COXPAHEHHsI CBOErO 3J0POBbsl M OKpPYKAIOIIEH MNPUPOAHOM Cpelbl, OCO3HABaTh
OMACHOCTb BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MMOHUMAs
cvpicn nokazarenss IIJK, mnoscHarh  Ha npumepax crnocoObl YMEHBLICHUS U
IPEIOTBPAIICHUS UX BPETHOTO BO3ACHCTBUSL HA OPraHU3M YEJIOBEKa; 1JIs1 00 y4aroImnXcs
C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbsI: YMEHUE IPUMEHSTh 3HAaHUSI 00 OCHOBHBIX
JOCTYIIHBIX METOJaxX II03HAHMs BEIIECTB M XWMHWYECKHMX SIBIICHUW; JUIS CIICNBIX H
CIa0OBUASIIMX 00YYAIOIIUXCS: YMEHNE UCTIOIB30BaTh PEIbeHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.
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TEMATUYECKOE
IMNJJAHUPOBAHUE
10 KUIACC
Hanmenosanue
Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3aeaoB U TEM [IporpamMmmuoe coaepxaHue
n/m 4acoB oOyyJaronmxcs

y4eOHOTO TIpeaMeTa

Paszgeua 1. TeopeTruyeckue 0OCHOBBI OPraHUYeCKONH XUMHH
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1.1

[Ipenmer
OpPraHUYECKOMU
xumund. Teopus
CTPOCHUS
OpraHUYECKUX

coequaeHnn A.M.

bytneposa

[IpenqMeT opraHM4EeCKOM XUMUU: €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHHE

B INOJIYYEHUH HOBBIX BEILIECTB U
MaTteprasoB. Teopus CTpoeHUs
OpraHuyYecKux coenruHeHun A.M.
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CtpykTypHbIe (OPMYIIbl OPTaHUYECKUX
BEIIECTB. ['oMoorus, nusomepus.
XHUMUYECKAs CBA3b B OPTaHUYECKHUX
COCIMHEHUAX: KPATHBIC CBS3U, G- U T~
CBSI3H.

[IpeacraBnenne 0  KJIacCU(pUKAIMH
OpraHuyeckux BemiecTB. HoMeHkiarypa
OpPraHu4YeCKUX COCIMHECHUH
(cuctemMarnueckasg) U TPUBUAIbHbBIC
Ha3BaHUS BAXHEUIIMX NpPEACTaBUTEICH

KJIACCOB OPTaHUYECKUX BEIIECTB.
JKCIepUMEeHTAJIbHbIE METO/IbI
U3Y4YCHUA BeIECTB U 170,
NpeBpaLlleHUI:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aUMOCBSI3b.

[IpuMEHSTh MOT0KEHUS TEOPUU
CTPOEHUSI OPTaHUYECKUX BELIECTB

A. M. bytnepoBa aJig 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (hOpMyJT OPraHUYECKHUX
BEIIECTB.

OnpenensTe BUAbl XUMUYECKON CBSI3U
(omuHapHBIC, KPATHBIE) B OPTaHUYECKHUX
COCIMHECHUSIX.

PackpbIBaTh posib OPraHUYECKON XUMHUU
B IPUPOJIE, XapAKTEPU30BATH €€
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O JleMoHCTpaIuu:

O 03HAKOMJIEHUE C 00pa3aMu
OpraHUYECKUX BEIICCTB U MaTepHalaMu
Ha X OCHOBE;

O OIIBITHI IT0 IPEBPALEHUIO
OpPraHMYECKUX BEIIECTB MIPHU HArPEBAHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

0 JlaGopatopHblie onbIThL: U
MOJICTUPOBAHUE  MOJIEKYII
OpraHUYeCKUX BEIIECTB

3HauUeHUEe B IKU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSA3b C IPYTUMU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE OIBITHL; IPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazneny

Paznen 2. YriieBoaopoabl

2.1

[IpenenbHbIE
YTJIEBOIOPOJBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTHYECKUM psia. MeraH u 3TaH —
IpOCTENIINE MPEICTABUTENN ATKAHOB!
COCTaB, XUMHUYECKOE CTPOCHHUE,
(¢uznyeckue 1 XuMUYECKHE CBOMCTBA
(peakiuu 3aMelIeHusl U TOPEHUs),
HAXOXKJEHUE B IPUPOJE, MOTYyUEHUE U

IPUMEHEHUE

PackpbpIBaTh CMBICIT H3ydaeMbIX
MOHATHH (BBISIBISITH KX
XapaKTEpHbIC TPU3HAKH ),
yCTaHaBJIMBATh UX B3aHMOCBS3b,
MCITIOJIb30BAaTh COOTBETCTBYIOIINE
MOHSTUSL TIPU ONTUCAHUU COCTAaBa,
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2.2

Henpenenbusie
YIJI€BOJOPOBIL:
aJIKEHbI, AJIKAIUEHBI,

AJIKNHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHAN Psifl. DTUIIEH —
MIPOCTENIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
(puznyeckue 1 XuMUYECKHE CBOMCTBA
(peakuuu ruIpUPOBaAHMUS,
raJOr€HUPOBAHMS, THIPATALINH,

CTPOCHMS U IIPEBPALLECHAN
OpPTraHUYECKUX COCTMHEHUMN.
Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISL COCTABIICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOMN) (GopMyJT OPraHUYECKUX
BEILIECTB.

YcraHaBiauBaTh IIPUHAJIEKHOCTD
BEILIECTB K ONPEAEIEHHOMY KJIacCy
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OKHUCJICHHS ¥ TIOJIUMEPU3ALINH )
HaXO0XJCHHUE B IPUPOJIE, TTOTYyYCHUE U
MIPUMEHEHUE.

Ankaauensl: Oyranuen-1,3 u
MeTWIOyTagueH- 1,3, XuMuueckoe
CTPOEHHUE, peaKIus MOJUMEPU3AIIH,
MpUMEHEHue (I CUHTEe3a
MPUPOJHOTO U CUHTETUYECKOTO
Kay4dyKa U Pe3UHBI).

AJIKHHEIL: COCTaB U OCOOCHHOCTH
CTPOEHHUS, TOMOJIOTUYECKUN PSII.
AlleTWIIEH — NPOCTEUIINI
MpeACTaBUTEIIb AIKHHOB: COCTaB,
XUMHUYECKOE CTpOCHUE, (PU3NUecKue 1
XUMUYECKUE CBOMCTBA (pEeaKIuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
TUApaTAIlii TOPEHUS ), HAX0XKICHUES B
pUpo/Ie, MOTYUYECHUE U PUMEHEHUE

YIIIEBOAOPOIO0B ITIO COCTABY N CTPOCHUIO,
Ha3bIBaTbh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BaAHUS
OTACJBHBIX MIPEACTABUTEIICH
YIJIEBOJOPOJIOB.

Onpenenste BUAb XUMUYECKON CBSI3U
B MOJIEKYJIAX yTJIEBOJOPO/IOB;
XapaKTEepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOAOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBS3H.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTABUTENIEN PA3IMUYHBIX KJIACCOB
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2.3

Apomarnueckue
YTIEBOAOPOIBI

ApeHbl: GEH30J1 U TOIYOJI, COCTaB,
XMUMUYECKOE CTPOECHUE MOJICKY!L,
du3udecKkre 1 XUMHYECKUE CBOMCTBA
(peakiuu raJoreHupoBaHus U
HUTPOBAHUS), TOJTyYCHHE U
npuMeHeHnue. Bausiaue OeH3zona Ha
OpraHu3M uejoBeka. | eHeTnyeckast
CBSI3b YIJIEBOJIOPOIOB

YIJ€BOAOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISABIATh TEHETUYECKYIO CBSI3b MEKITY
YTIICBOIOPOAAMH U TIOITBEPIKIIATH €&
HAJIMYHUE YPAaBHEHUSIMU
COOTBETCTBYIOIINX XUMUICCKUX
peakInii ¢ UCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpPMYI.
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2.4

[Tpuponansie
MCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponnsrii raz. [lomyTHbie HEDTAHBIE
razel. HedTh 1 € mpoucxoxaeHue.
Cnioco6bl iepepaboTKu HeTH:
MEPErOHKAa, KPEKUHT (TEPMUYECKHUH,
KaTaIuTHIecKuil ). [IpoayKThI
nepepadboTku He(TH, UX TPUMEHEHHUE B
IPOMBIIIVICHHOCTH U B OBITY.
KameHHbIl yTOJb ¥ IPOAYKTHI €TO
nepepadoTKu.

JKCIepUMEeHTAJIbHbIE

METO/bI U3y4YeHHS BeUIeCTB M

HX NpeBpalleHUil:

O JleMoHcTpanuu:

O koJutekiuu «HedTb» u «YToiby;

O BuseodparMent «Bynkanuzarus

pPE3UHBI».

0 JIaGopaTtopHbIE€ OTIBITHI:
O Ka4yeCTBEHHOE  OIpeJIeiicHUE
yriepoa u BOJIOpOJIA B

OpraHUYeCcKUX BEIIECTBAX;

O O3HaKOMJIEHHE C o0pa3namu
iacTMacc, KaydyykoB W pe3ussl; [
MOJIEJINPOBAHUE MOJIEKYJI

YTIJIICBOAOPOI0B u

XapakTepu3oBaTh HCTOUHUKU
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPAKTUYECKOE
PUMEHEHHE TIOyYaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OIMCAHUE XUMHUECKOTO
AKcIepuMeHTa (J1a00paTOPHBIE ONBITH U
MpaKTUYECKHUE PabOThI).

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
MCIIOJIb30BaHUU XUMUYECKOU MOCY/IbI U
0o0opy10BaHUs, a TAKXKE MpaBUIaM
oOpallieHusl ¢ BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKLUSAMHU
BBITIOJTHEHHMSI TAOOPATOPHBIX OTIBITOB U
IPAKTUYECKUX paboT MO MOJYUYECHUIO U
W3YYECHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YpaBHEHU COOTBETCTBYIOIINX
peaKIMii U JeaTh BBIBOJIBI HA X
ocHoBe. [IpoBOANTH BEIYMCIICHUS TSt
OTpEEICHHS] MOJIEKYIISIPHOU (DOPMYJIBI
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rajgoreHOIPOU3BO/IHBIX. a OpraHU4YeCKOro BEIIECTBA, IO
TpakTHyeckue paboTHL: YPaBHEHUIO XUMUYECKOMN peaKInu.

Ne 1. ITonydyenue 3TuineHa U U3y4EHUE €ro
CBOWCTB.
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O PacuérHble 3aqa4u: CaMOCTOSTENLHO INIAHUPOBATh U

0 OlpeielIEHHE MOJIEKYIISPHOM OCYIIECTBJISITH CBOIO MO3HABATEIIHLHYIO
JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmoBoil yueOHOU
JIESITETbHOCTH

(bopMyIIBI OPTaHUYECKOTO BEIIEeCTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

O Pacy€ThI IO YPABHEHUIO
XUMHUYECKON peaKIu

HToro o pazneny 13

Paznen 3. Kuciiopoacoaep:kamue OpranHm4ecKue coeIuHeHust
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3.1

CrupTtsl. PeHou

[IpenenbHble OTHOATOMHBIE CIIUPTHI:
METAHOJI U ATAHOJ, XUMHUECKOE
cTpoeHue, (GU3NIEeCKUe U XUMHICCKHE
CBOMCTBA (pEAKIUU C AaKTUBHBIMU
METaIaMHt, TalIOr€HOBOJIOPOAAMH,
ropexue), npuMmeHenue. Bonopoanas
CBs13b. DU3NOIOTUYECKOE IEUCTBUE
METaHOJIa U ATAHOJIA Ha OPTaHU3M
YeJ0BeKa.

MHOroaTOMHBIE CIUPTHI:
ATUJICHTJIMKOJb U TJIUIEPUH,
XUMHUYECKOE CTPOEHUE, PU3HUECKHUE U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE
CO IIEJIOYHBIMU METaJlJIaMU,
KAueCTBEHHAs pEaKLUs Ha
MHOT'OATOMHBIE CIIUPTHI).
DU3MOTOTUYECKOE IEUCTBUE HA
opranus3M uesnoBeka. [[pumenenue
[JIMIEPUHA U ATUIICHTJIMKOJIS.

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTUN (BBISIBIATH UX

XapaKTEpHbIE TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
HOHSTHS PU OMMCAHUU COCTaBa,
CTPOEHMSI U MIPEBPALLCHUM
OpPraHUYECKUX COETUHEHUH.
Hcnonp30BaTh XMMUYECKYO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIL€HHON) (POpMYJT OPraHUYECKHUX
BELIECTB.

YcraHaBnuBaTh NPUHAJIC)KHOCTD
BELIECTB K OIPEAEICHHOMY KJIaccy

10 COCTaBY U CTPOEHMIO, Ha3bIBATh UX
[0 CUCTEMATHUYECKONH HOMEHKJIATYpe;
MPUBOIUTH TPUBUATHHBIC HA3BAHUS

®enon. CTpoeHUE MOJIEKYIIBL,
(bU3UICCKHIEC U XUMUYICCKHE
cBolicTBa (heHoJa. TOKCHYHOCTD
deHona, ero GuU3NOIOTUYECKOE
JICCTBHE HA OPTaHU3M YEJIOBEKa.
[Ipumenenue dpenona

OTHEIIbHBIX MTPEICTABUTEIIEH
KHUCJIOPOJICOIEPKAIINUX COCAUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOECHHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
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3.2

AJbETHIBI.
KapOGoHOBBIEC KHCIIOTHI.
Cnoxxnble 3(UpBI

Anpaerunbl: GopMaTbIeTHI U
areTanabAeTh, XUMHUIECKOe CTPOCHHUE,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA
(peaki1y OKHCIICHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), IOJTyUEHUE U
IpUMEHEHHE.

OZIHOOCHOBHBIE MPEICITBHBIE
KapOOHOBBIC KHCIIOTHI: YKCYCHAs
KHCJIOTa, XUMHUYECKOe CTPOCHHUE,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
(oOmIue cBoWCcTBa KUCIIOT, PeaKIus
ATEpUPUKALINH ), TOJTYICHUE U
npumeHeHue. CTeapruHOoBasi U OJI€MHOBAs
KHUCIIOTHI KaK MPEICTaBUTENIN BBICIITUX
KapOOHOBBIX KUCJIOT. MbllIa Kak coJiv
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JEUCTBHUE.

Crnosxxnble 2UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCTOT. ['uaponu3
CIOXHBIX 3(upoB. JKupbl Kak

CIIOCOOBI MOTYYEHUSI THTUYHBIX
MpeACTaBUTENCH PA3IMYHBIX KJIACCOB
KHCIIOPOJICOIEPKAIUX COSTMHEHUN
(MeTaHoOJIa, 3 TaHOJA, TIIUIEPHUHA,
dbenona, hopmaibaeruia,
aleTanbAeTuIa, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
EJUTIONIO3bI); BBISIBIATH TCHETUYECKYIO
CBSI3b MEXKIY HUMH U MMOATBEPKAATH €€
HaJIMYHUE YPaBHEHUSIMUA
COOTBETCTBYIOIINX XUMUICCKUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTAB, XUMHYECKOE
CTPOEHHE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHUE ISl
KHU3HEACSITETLHOCTA OPTaHU3MOB.
Oco3HaBaTh ONaCHOCTh BO3EHCTBUS
HAa >KUBBIE OPTAHU3MBI OTIPEACTICHHBIX
OpPraHUYECKUX BEIIECTB, MOSCHATh HA
npUMepax CrocoObl yMEHbILICHUS

IIPOU3BO/IHBIE TVIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['MIpoIIn3 )KUPOB
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3.3

YrineBoabl

VYrneBoabl: cocTaB, KilacCUPHUKAIISI
yTJIEBOJIOB (MOHO-, IU- U
nosivcaxapuibl). ['moko3a —
MPOCTENIINI MOHOCAXapUI;
0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nuecKrue 1 XMMUYECKUE CBOWCTBA
TUIFOKO3bI (B3aUMOJICHCTBUE C
ruapokcusiom meau(Il), okucnenue
aMMHUa4YHBIM PaCTBOPOM OKCHJIa
cepebpa(l), BoccraHoBIICHME,

OpO’KEHUE TITIOKO3bI), HAXOXKECHUE B
MpUpPOJie, MPUMEHEHUE TITFOKO3HI,
OMoJIOrUYecKast poJib B
KU3ZHECATETLHOCTH OpTaHU3Ma
yenoBeka. dorocuntes. pykTo3a Kak
U30MEp TIIFOKO3BbI.

Caxapoza — IIPECTABUTEIID
JUCaXapuaoB, THAPOJIM3  Caxaposbl,
HaxO0XXJICHUE B MPUPOJIC U NMPUMEHEHUE.
Kpaxman u nemmono3a kak mpUpOIHBIC
NOJIMMEPBI:  CTPOEHHE Kpaxmala |
LEJUII0JIO3bl, PU3NYECKHE U XUMUYECKUE

CBOMCTBA Kpaxmaja (rumponus,
KAueCTBEHHAsl peakIus C  HOJIOM).
JKcNepuMeHTAIbHbIE MeTOAbI

U IPEIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS Ha OpraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METOBI IIO3HAHUS — IPOBEICHHE,
HAOIIO/ICHUE U OMUCAHNE XUMHUECKOTO
AKCIIEpUMEHTA (J1aOOpaTOPHBIE OIBITH U
MpPaKTUYECKHUE PabOThI).

CnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OpaTOpPUH TPU
MCIIOJIb30BAaHUU XUMUYECKOU MOCY/IBI U
00opy10BaHus, a TAKXKE MPaBUIIaM
oOpallleHus C BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKLIUSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB U
MPAKTHYECKHUX pabOT MO MOIYICHHUIO U
U3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
yYpaBHEHUN COOTBETCTBYIOIINX
peaxIuii ¥ eiaTh BEIBOIBI HA UX
ocHoBe. [IpoBOANTH BEIYMCIICHUS NIJISt
OTIpeieNIEHUs] MOJIEKYIIPHOU (HOPMYITbI
OpPraHUYECKOTO BEIIECTBA, IO
YPaBHEHUIO XUMUYECKON PEaKIIUH.
CamMoCTOATENBHO MIAHUPOBATH U
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H3y4YeHUs
NpeBpalIeHu:

BCIIECTB

H

140.¢

OCYHICCTBJIATH CBOIO ITIO3HABATCIIbBHYIO
ACATCIIbBHOCTD, IPUHUMATb aKTHBHOC
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0 JIabopaTopHBI€ OTBITHI: y4acTHe B TPYIIOBOH y4eOHOI
0  ropeHue CIIUPTOB; ACATEIBHOCTH

O B3aUMOJICMCTBUE TJULEPUHA C
ruapokcuom meau(ll);

O KaueCTBEHHbIE peaKkiuu
aNbJETHI0B (OKUCICHHE aMMHUAYHBIM

pacTBOpoM  OKcuzpa  cepedpa U
THIIPOKCUIOM

meau(Il));

O B3aUMOJICMCTBUE Kpaxmana ¢
noaom. O IMpakTuyeckue pabOTHI:

No 2. CpoiicTBa pacTBOpa YKCYCHOM

KHCJIOTBI.

O Pacuérnble 3agauu:

O ONPEAETICHUE MOJIEKYJIIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA
110 MACCOBBIM JIOJISIM ATOMOB
XMMHUYECKUX JIEMEHTOB U 10 MaCCe
(00BeMy) IPOJIYKTOB CTOpaHUS;

O pacYETHI 110 YPABHEHUIO
XUMHUYECKOUN peakiuu

Htoro no pazaeny 13

Pa3nen 4. A3oTcoaep:kaiiue OpraHuvdecKue coeTHHeHus
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4.1

AMWHBL.
AMWHOKHUCJIIOTHI.
benku

AMMHBI: METHJIAMHAH — IPOCTEUIINN
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PUZNIECKUE U
XUMUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
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C KHCIIOTaMH U TOPEHUs), HAXOXKICHUE B
IPUPOJIE. AMMWHOKHCIIOTBI KaK
aMm(poTepHbIe OpraHUYECKUE COCTUHECHHUS.
Pu3n4ecKkue U XUMHUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha MIpUMEPE TIIUINHA).
buonornueckoe 3HaueHUE aMHUHOKHUCIIOT.
CuHTE3 NenTUAOB.

benku kak npupoIHbIE MOJIUMEPBI.
[lepBruyHas, BTOpUYHas U TPETUUHAS
CTpYKTypa OenKoB. XUMHUYECKHE
CBOICTBa OEJIKOB: TUAPOIIN3,
JieHaTypalus, KaueCTBEHHbIEC PEaKui Ha
OeJIKH.

IKCIEePUMEHTATbHbIC METObI
HU3y4YeHHS BELIeCTB U UX
NpeBPALeHUI

O JleMoHcTpanuu:

0 nenarypanusi O€JIKOB NpU HarpeBaHUU;

0 riBeTHBIC peakIuy OSIKOB

COOTBETCTBYIOIIUE TOHATUS TPHU
OTIMCAaHUU COCTaBa, CTPOCHUS U
MIpeBpaIleHU OPraHuYECKUX
COCJIMHCHUU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUUISL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHON) (POpMYJT OPraHUYECKHUX
BEIIIECTB.

OnpenensiTe MPUHAIC)KHOCTh BEIIECTB
K ONpEAEICHHOMY KJIAcCy MO COCTaBY U
CTPOEHHUIO, Ha3bIBATh UX

M0 CUCTEMAaTHUYECKON HOMEHKJIAType;
MIPUBOAUTH TPUBUAJIBHBIC HA3BAHUS
OTACIBHBIX MPEJICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MTOTYYSHHS TUITHYHBIX
MpEeICTAaBUTEINICH a30TCOAePKAIIUX
coeIMHEeHU (MeTUJIaM1Ha, TJIMIINHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;

MOSICHSITh HA TpUMEpax 3HauYCHUE
OCKOB ISl OpraHru3Ma 4eIoBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bI O3HAHUS — HAOIIOIaTh U
OTMCHIBATH IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CamocTOosATENBHO IJITAHUPOBATH U
OCYIIECTBIISITh CBOIO MIO3HABATEIBHYIO
TSI TENIbHOCTD; MPUHIMATh aKTHBHOE
ydacTHe B IpYIIOBOM yueOHOM
JESTEIIbHOCTH

Wroro no pazneny 3

Pazned. 5. BeicokoMoJIeKyJISIpHbIE COeIUHECHUSA
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5.1

[LmacTmaccsl.
Kayuyku. Bonokna

OCHOBHBIE IOHATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM:
MOHOMEDP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEPU3ALUN, CPETHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BEICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MTOJIMMEPU3ALUS U
noJIMKOHIeHcanus. [lnactmaccel
(MOJMATUIIEH, TOJUIPOIUIIEH,
NOJIMBUHUIXJIOPH, TOTUCTUPOIT).
HartypanbHbIil 1 CHHTETHYECKUE
Kay4yKH

(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BosokHa: HaTypanbHbIe

(XJI0TIOK, IMIEPCTh, MIENK), UCKYCCTBEHHbIE
(ameTaTHOE BOJIOKHO,

BJ'IaI[eTB HN3y4aCMbIMU XUMHUYCCKUMU
MMOHATHUAMU: PACKPBIBATL CMBICJI
HN3y4aCMbIX MIOHSITUH U IMPUMCHATD OTH
IIOHATHA ITIPH OIIMCAHHUHN COCTAaBa U
CTPOCHHUS BBICOKOMOJICKYJISIPHBIX
OpraHN4YCCKHX BCIICCTB,

JJIsA 00BSICHECHMS OTACIBHBIX q)aKTOB )51

SIBJICHUI.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTaBIIEHUS CTPYKTYPHBIX (POpMyIT
BEILIECTB U YPABHEHUN PEaKIUN
IIOJIMMEPU3ALIUU U TTOJIMKOHACHCALUH.
OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee PacIpOCTPAHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHHE

BHCKO03a), CHHTETUYECKUE (KAIPOH U
JIaBCaH).

IKCIEePUMEHTATbHbIC METObI
HU3Yy4YEeHHS BELIeCTB M UX
NpeBpalieHu:

O JleMoHcTpamuu:

O  o3HakomieHue ¢  oOpasinamu
MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyKoB

B Pa3IUYHBIX OTPACIISIX.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HA0JII01aTh U
OTKCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIIEPUMEHT
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Hroro 1o paszneny

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34
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11 KJIACC
Hanmenosanne
No KommuecTBo OCHOBHBIE BUIBI AEATEILHOCTHA
pa3/iesioB U TeEM [IporpammHoOe conepkanue
i\t YacoB 00yJaroImuXxcs

y4eOHOTro IpeMeTa

Paznen 1. Teoperuueckue oc

HOBbBI XUMHH

11

CtpoeHue aTOMOB.
[Tepnoanueckuii
3aKOH 1
[lepnognueckas
cHucTeMa
XUMHYCCKUX
anemeHToB JI.1.
MenneneeBa

3

XUMHUYECKUMN 2JIEMEHT. ATOM.

CocraB aToma, U30TOIBI.

DJeKTpoHHast 000JI0UKa.
DHepreTuYecKre ypoBHH,

OIypOBHHU. ATOMHBIE OpOUTANIH, S-,
p-, d-, f-amementsr. OcobeHHOCTH
pacrpeeneHus IEKTPOHOB 110
OpOHUTAJIIM B aTOMax MaJjblX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypalysi aTOMOB.
[leprnoanueckuii 3aK0H U
ITepuoauueckas cucreMa XUMHUYECKUX
sanemenToB [[. 1. MenneneeBa. CBs3b
MEePUOANYECKOI0 3aKOHA U
[Tepuoauyeckoit CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX
U CJIO’KHBIX BEILIECTB MO rpynmnam u

PackppIBaTh CMBICIT U3y4aEMbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3alMOCBSI3b.

PackpsIBaTh CMBIC HEPUOANYECKOTO
3akoHa /. 1. Menneneea u
JIEMOHCTPUPOBATH €r0
CHUCTEMATU3UPYIONIYIO,
OOBSCHUTETFHYIO U TIPOTHOCTHYECKYIO
byHKINH.

XapakTepu30BaTh JICKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
3IEMEHTOB 1—4 nepuooB,
UCIIOJIB3YS IOHATHS S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIH,
sHEepreTudeckue ypoBHH. OOBSCHATDH
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB U
UX COCIMHEHUN 10 MEPUOIaM U
rpynnam [lepuoauueckon cucteMsl

46



®denepanpHas padbouas mporpamma | Xumus. 10—11 kmaccsl (6a30BbIi YPOBEHB)

Inepuogam. 3HaueHue NEPpUOAUICCKOIO
3aKOHa U CUCTCMbl XUMHYCCKUX

. 1. MenneneeBa
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anemeHToB [[.1. MeHnaeneeBa
B Pa3BUTHU HAYKHU.

SKCHepI/IMeHTaJIbeIe METOAbI
N3YyYCHUA BeIIECCTB u HX

npespamennii: 0 JlemoncTpauu:

Buaer Tabnui «Ilepuoguyeckas cucrema
XUMHYECKHUX 3JIEMEHTOB

.. MenpaeneeBa»

1.2

CrpoeHue BemecTsa.
MHoroo6pazue
BEILIECTB

CrpoeHnue BeniecTBa. XUMUYECKAs CBA3b.
Bugsl (koBasieHTHas HEMOJsIpHAS U
MOJIsIpHAs, MIOHHAsA, METAJTNYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
cBsi3U (OOMEHHBIN 1
JIOHOPHOAKIIENITOPHBIN ). BomopoaHas
CBSI3b.

BaneHntHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucyieHus. KaTHoHbI 1 aHUOHBL.
BemecTsa MOJIEKYJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTALTUYECKUX PEUIETOK U
CBOMCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopel. KonnuecTBeHHBIE

PackppiBaTh CMBICI H3y4aeMbIX
HNOHSTUMN (BBIIEISTh UX XapaKTEPHBIC
MPU3HAKW) U IPUMEHSTH 3TH TOHATHUSA
IPU OIMCAHUU COCTAaBA U CTPOEHUS
BELIECTB, JUIsl 00bSICHEHUS OTJEIbHBIX
(aKTOB U SBJICHHA.

OmnpenensiTb BUbl XUMHUUECKON CBS3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKON, BOAOPOIHOM) B
COCIUHEHUSIX; TUTl KPUCTAJUTMYECKOM
pEIIETKY KOHKPETHOTO BEIECTBA.
OmnpenensTh BaICeHTHOCTh M CTEMIEHb
OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COETMHEHMSIX PA3IUYHOTO COCTABA.
[TpoBOAUTH BHIYHCICHUS

C HUCITIOJIB30BAHUEM ITIOHATHA
«MaccCcoBasi J0JIA BEIICCTBA B
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XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B pACTBOPE).

pacTtBope». BianeTts uzyuaemMbiMu
XUMHUYECKUMU
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Krnaccudukanus HEOPraHUYECKHUX
COCIMHCHUU. Howmenkiarypa
HEOPTaHUYECKUX BEILIECTB.
JKcnepuMeHTAIbHbIE METO/bI
H3yUYCeHUA BeLIECTB " HX
npeBpalleHu:

O TeMoHcTpanuu:
0 Moaenu KpucTaluTMYECKUX PEIIETOK.
O Pacuérnrle 3amaun:

O pacdCThl C NCIIOJIB30BAHUCM ITOHATHUSA
«MaccoBag J0JIA paCTBOPCHHOI'O
BCIICCTBA»

HOHSTUSMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON pPEaKIMH OT Pa3IUYHbIX
(bakTOpoB.

OnpenensaTb XapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHUSI B
3aBUCUMOCTH OT BHEILIHETO
Bo3nericTBUs (mpuHUmI Jle
[artenbe). CocTaBiATh ypaBHEHUS
peakuuii pa3IMYHbIX TUIIOB; MOJHBIE
U COKpalIEHHbIE YPaBHEHUS peaKIui
MOHHOTO OOMEHA, YYUTHIBas yCIOBUS,
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1.3

XUMUYECKUE
peaxkuuu

Xumudeckas peakuus. Knaccudukamms
XUMHUYECKUX pEeaKIMii B HEOPTaHUYECKOM
Y OPraHUYECKON XUMUU. 3aKOH
COXpPaHEHUSI MACChI BEILIECTB; 3aKOH
COXpaHEHHMS U MPEBpAICHUS SHEPTUU
IIPU XUMUYECKUX PEaKIIUsIX.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTD
OT pa3nnyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopkl, BIUSIOIIME HA COCTOSHUE
XUMUYECKOTO PABHOBECHSI.

[Tpranmn Jle [Hlarense.
DIIEKTPOJIUTAYECKAS JTUCCOLIHAIIHS.
CunbHble U cnabbie anekTpoauTsl. Cpena
BOJHBIX PAcCTBOPOB BEILIECTB: KHCIAs,
HEWTpaJibHas, IeJI0YHast. BomopoaHbli

MPU KOTOPBIX ATH PEAKIIUU UAYT 10
KOHIIA.

Hcrmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE W OMTUCAHNE XHMHYECKOTO
IKCIIEpUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOTHI): IO OMPEIACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKINI
HOHHOTO OOMEHA, BIUSHUIO Pa3THIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh MpaBHIIaM MTOJIb30BAHUS
XUMHUYECKOU MOCyA0M 1 1a00paTOpHBIM
000py/1I0BaHUEM.

[IpencTaBisiTh pe3yabTaThl
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noka3zarens (pH) pactBopa. Peakiuu
MOHHOTO OOMEHa B OPTaHUYECKOUN U
HEOPTaHUYECKON XUMUH.

OkucauTenpHO-

BOCCTAHOBUTEJIbHBIC pEeaKIyH.
[TonsiTue 00 AIIEKTPOIIU3E
pacriaBoB U pacTBOPOB COJIEH.
[Iprnmenenue 3JIEKTPOJIN3A.
JKCNepuMeHTATbHbIE MeTO/Ibl
U3yYeHHus BeLleCTB " 170.¢
NpeBpalieHU:

O JleMoHcTpanuu:

O pa3ioKeHHEe MEPOKCHUIA
BOJIOpO/ia B IPUCYTCTBUU
katanm3aropa. O JlaGopartopHsbie
onbIThL: [ mpoBeaeHue peakiuit
MOHHOTO OOMEHa;

O OTIPENICJICHUE CPEIbl PACTBOPOB

BEILIECTB C MOMONIBIO YHUBEPCAIBHOIO
WHJIUKATOpA.

* [IpakTuueckue paboOTHI:
Ne 1. Bniusaue paznuyHbix (akTOpoB Ha

CKOpPOCTb XUMHUYECKOM PCaKIuu.

* PacuérHrble 3agaun:

XUMHYCCKOT'O 3KCIICPUMCHTA B q)opMe
3alInucCH1 ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX
peammﬁ H ACJaTh BBIBOJbI HA UX
OCHOBC.

[IpoBOANTE BBIYKCIEHUS T10
YPaBHEHUSIM XMMUYECKUX PEAKIUH, B
TOM YHUCJIE TEPMOXUMHUUYECKHUE
pacy€Thl
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O pacyeTsl MO ypaBHEHUSM XUMHUUYECKUX
peaxkuui, B TOM qUClie
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny

13
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Pa3znen 2. Heopranu4yeckasi Xummsi
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2.1

MeTamiel

Meranel. [lonoxenne MeTaiioB B
[Tepuoguyeckoil cuCTEME XUMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTaioB. O6mue puanyeckue CBocTBa
MeTawioB. [[puMeHeHne MeTaJuIoB B
ObITY, IpupoJie U TexHuke. CIiIaBbl
METAJUIOB. DIIEKTPOXUMHUYECKUN P
HarnpsbkeHu MetauioB. O01mue
CIOCOOBI MOTYYEHUST METaJIOB.
Kopposust metamios. CriocoObl 3alIUThI
OT KOPPO3UH.

OO6m1ast xapakTepuCTUKA METAJIIIOB
riaBHbIX oarpymi ([A-rpynma, ITA-
rpynna) Ileproguueckoil cuctemsl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS.

OO6mrast  xapakTepuCTMKa  METaJlIOB
0OOYHBIX MOATPYIIT (b-rpymm)
[Tepuoauyueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: ME/b, LIMHK, XPOM, XKEJE30.
Baxnennime coeauHEHUS  METAJLIOB
(oKcHblI, TUJIPOKCHJIBI, COJIN).
JKcNepuMeHTAIbHbIE MeTOAbI

PackpeIBaTh CMBICIT N3y4aeMbIX
HOHSTUHN (BBIIEIATHh UX XapaKTEPHbIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATHUSA
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, UIsl OOBSICHEHUS OTAEIbHBIX
(bakTOB U SIBICHUH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COCTMHEHUN C
Y4ETOM CTPOCHUS UX aTOMOB U
nonoxkenus B [lepmoanmueckon
CUCTEME XUMHUYECKHX AJIEMEHTOB [l
N. Menneneesa.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAJIIOB, UX
Ba)XKHEHUIIIMX COCAUHCHUM,
MOATBEPKAAs 3TO ONKMCAHUE
MIpUMEPAMU YPaBHEHHU I
COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuuii; MPUMEHEHUE METAJIJIOB B
Pa3IMYHBIX 00JIACTAX, a TAaKKe
WCIIOJIb30BaHUE UX JJI CO3IaHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTUH.
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H3yUYEeHUA
npeBpalleHu:

BCIIECTB

H

HX

OnuceIBaTh CIIOCOOBI 3aIUTH METAIIIIOB
OT KOPPO3HUH.

PaCKpBIBaTB CYITHOCTb OKHCIINTCIIBHO-
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O JleMoHcTpanuu:
0 xomrekuusa «MeTauibl U CIUIABBIY.

d JlaGopaTopHbI€  OIBITHI: O
B3aMMOJICHCTBHC THJIPOKCH]IA

AJIIOMUHUA C pPACTBOpaMH KHCJIOT H

niesnioveil; [ xauecTBEHHbIE peakuuu

Ha KaTHUOHBI METAJIJIOB.

* [IpakTuueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTaAIbHBIX
3a1a4 no teMe «MeTaib.

* PacuérHrple 3anaun:

O pacuetsl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MPOAYKTAa pEaKLIUU, €CIu
OJIHO W3 BEILECTB IaHO B BHUJIE pacTBOpa
C OIPEICJICHHOM MacCOBOM  JOJIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTaHOBHTEJIBHBIX PEaKIN
HOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEaKIIUi.
[IpoBoauTH peakiumy,
TIOJITBEPKTAIOIIIE XapaKTEPHBIC
CBOMCTBA M3y4aeMBbIX BEIIECTB,
pacrio3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJI0ICHUE U OMTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUICCKUC
paboThI).

[IpencTaBisiTh pe3yabTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMKCH YPaBHEHUN COOTBETCTBYFOIINX
pEeaKInii U eaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCYI0U U
1a60paTOPHBIM 000PYAOBAHUEM.
[IpoBOIUTH BHIYUCIICHHS TIO
YPaBHEHUSAM XUMUYCCKUX PEAKITUH.
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CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
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JeSATEeIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B TPYMIIOBON y4eOHOM
JESATeTLHOCTH
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2.2

Hemeramsl

Hemeraiutel. [lonoxeHne HEMETaIOB B
[Tepuoauyeckoii cucTeMe XUMUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
Dur3nyeCcKre CBOMCTBA HEMETAILIOB.
AJIOTpONUsS HEMETAUIOB (Ha MpUMEpE
KHCIIOpoa, cephl, pochopa u
yraepoja). XUMHYECKUE CBOMCTRA
BKHEHIITMX HEMETAJUIOB (TaJIOTCHOB,
cepsbl, a30Ta, pocdopa, yriepoaa u
KPEMHUS).

OKcuapl HEMETAJUIOB.
Kucnopoaconepaiiye KuciaoThl.

Bonopoanbie coequHeHUst

HEMETaJUIOB.
JKCNepUMEeHTAJIbHbIE
MeTO/IbI U3yYeHHs BelleCTB U
170, NpeBPALLCHUN O
JemoHcTpauuu:

O 00pas3Iel HEMETAJIOB,

O B3aMMOJIENCTBUE MEU C a30THOU
KHCJIOTOM pa3iMyHOli KoHLeHTpanuu. O
JlaGopaTopHBIE OMBITHI:

O Ka4CCTBCHHLIC pCAKIIMH HA AHHUOHBI
N KaTHOH aMMOHUA.

PackpeIBaTh CMBICI H3y4aeMbIX
MOHSTHUHN (BBIIEISITh UX XapaKTEPHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
MIPY ONMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /TSI OOBSICHEHUS OTJEITBHBIX
(haKTOB U SBJICHUIA.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU B
W3MCHCHUH CBOMCTB HEMETAIIOB U UX
COCJIMHEHUN C YUYETOM CTPOCHUS UX
aTOMOB M TIOJIOKCHHS B
ITeproanyeckoit cucreMe XMuMHUECKUX
anemenToB /[l. 1. MeHpaeneena.
XapakTepu3oBaTh (OIUCHIBATH) OOIIHE
XHMHYECKHE CBOMCTBA HEMETAJIJIOB, MX
BAXHEHIIIUX COCAUHEHUM, TTOITBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUUECKHUX
peaKuuil.

XapakTepu3oBaTh BIMSIHUE
HEMETaJUIOB U MX COSUHEHHMI Ha
KUBBIC OPTAHU3MBI; OMTUCHIBAThH
MIPUMCHECHUE B Pa3IMYHBIX 00JaCTIX
MPaKTUYECKON JeATeTbHOCTU
YeJI0BEeKa.
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* [IpakTrueckue paboOTHI: [TonTBEpKaaTh CyIIECTBOBAHUE
No 3. PenieHue sKCriepuMEHTAIBHBIX T€HETUYECKOM CBSI3U MEXKIY
3aja4 no teMe «HemeTramably. HEOPraHUYE€CKUMU BEIIECTBAMHU
* PacuéTHrle 3a1a4un: C TIOMOIIbIO YPaBHCHHUI

0 pacueTsl Macchl BEIECTBA N COOTBCTCTBYIOIIMX XUMIUHCCKIX

00beMa ra3oB M0 H3BECTHOMY peaKIu.

KOJIMYECTBY BELIECTBA, MACCE UIA PackpbIBaTh CyIIHOCTh

00BEMY OJIHOTO U3 YYaCTBYIOILIUX B OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIX
peaKny BEIISCTB; pacyeThl MacChl peakiuii IIOCPEICTBOM COCTABJICHHS
(0OBEmMa, KOJIMYECTBA BEILIECTBA) AJIIEKTPOHHOIO OaJlaHCa ATUX PEaAKIUi.
IPOLYKTOB PEAKIUH, €CIIA OHO U3 [IpoBouTh peakuuu,

BCUICCTB UMCCT IIPUMCCHU

61



®enepanbHas padouas mporpamma | Xumus. 10—-11 kiaccel (6a30BbIi ypOBEHbD)

2.3

CBs3b
HEOPTaHUYCCKUX U
OpPraHUYECKUX
BEIIECTB

Heoprannyeckue n opraHudecKue
KuCI0Thl. Heopranuueckue u
opraHu4eckre oCHoOBaHMS. AMGBOTEpHbIE
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHeHus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

MOATBEPAKAAIONINE XapaKTEPHbIC
CBOWCTBA U3y4Ya€MbIX BEIIECTB,
pacrio3HaBaTh OIMBITHBIM MyTEM
AHUOHBI, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0JIEHUE U ONUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE ONBITHI, TPAKTUUYECKHE
paboThI).

[IpencraBiATs pe3yIbTaThl
XMMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklmii U JenaTh BBIBOJIbI HA UX
OCHOBE.
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CiienoBaTh npaBUiiaM MOJIb30BAHUS
XAMUYECKOU TTOCYJ0H U
71a00paTOPHBIM 000PYIOBAaHHEM.
[TpoBOANTH BHIUUCIICHUS T10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
CaMOCTOATENBHO TIJIAHUPOBATh U
OCYIIECTBJISITH CBOIO MO3HABATEIILHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNIoBoil yueOHOU
JIeSITEIbHOCTH

Hroro o paszneny

17

Paszngea 3. Xumus v :Ku3HbL
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3.1.

XUMUS U )KU3HD

Ponp xumum B oGecriedeHun
HKOJIOTMYECKOM, SHEPreTUIECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MenuiHbL. [loHATHE 0 HAyYHBIX
METO/1aX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUU.

[IpeacraBienuss 00 oOOMUX HAYyYHBIX
MIPUHITUTIAX POMBINIICHHOTO TIOTyYCHHUS
BOKHEUIITMX BEMIECTB (HAa MpuUMepax
IPOU3BOJICTBA amMMuaKa, CepHOU
KHCJIOTBI, METaHOJIA).

YenoBek B MUPE BEUIECTB, MATEPHATIOB H
XUMUYECKUX PEAKINIl: XUMHUS U 3J0POBHE
YelI0BeKa; MpaBuia UCTIOIB30BaHUS
JIEKapCTBEHHBIX

PackppIBaTh poJib XUMUU B PEIICHUH
DHEPIreTUYCCKUX, CHIPHEBBIX U
AKOJIOTMYECKUX ITPOOJIeM YeJI0BEUYECTBA,
OTHCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHUYECKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBusia 0€30MacHOro
oOpallieHusI ¢ BEIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHEBHOM
YKWU3HH, TTPaBUJIa TIOBEACHHUS B IIEIISIX
cOepeKeHus 310POBbs U OKpYKaroen
MIPUPOTHON CPebl; TOHUMATh BPE]
(omacHOCTB) BO3/ICHCTBUS HA KUBbIE
OpraHU3MBbI OTPEICIICHHBIX BEIICCTB
cMbica nokazatents [1JIK, mosicHATh
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IpernapaToB; [paBuiia 0€30MacHOr0
HCIIOJIb30BaHUs MIPENapaToB ObITOBOM
XUMHHU B ITOBCEAHEBHOM U3HU. brITOBas
XUMHYECKasi IPaMOTHOCTh

Ha IPUMEPAX CIOCOOBI YMEHBIIEHUS U
MIPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHanM3UpoOBaTh U KPUTUUYECKU
OLICHUBATh MH(GOPMAIIHIO, CBA3AHHYIO C
XUMUYECKUMU MTPOLIECCAMH U UX
BIIMSIHUEM Ha COCTOSIHHE OKpYKarouien
Cpelibl.

Hcronp30BaTh MOTyYCHHBIC 3HAHUS U
MpeCTaBIeHUs 0 cepax
JIeSATETbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JIJISI OPUCHTAITH B BHIOOPE
cBoel Oyayuie npodecCHoHATbHOM
NeSTeTLHOCTH.

[IpuaUMAaTh yyacTre B 00CYKICHUN
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeaiaraTh BO3MOKHBIC ITyTH €€
peIIcHUS

Wroro no pazneny 4
OBIIIEE  KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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