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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMmeTHass obnacTh «ECTECTBEHHO-HAy4yHble TIpeaMETh»)  (nanee
COOTBETCTBEHHO — IMporpaMMa Mo XMMHUH, XUMUs1) BKIIOYAET MOSICHUTEIBHYIO 3aIUCKY,
cozepxaHue oOydeHHUs, TIIaHUPYEMbIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl MO XHWMUH,
IUTAaHUPYEMbIE pPe3YyJIbTaThl, TEMAaTUYECKOE TUTAHUPOBAHHKE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTEPUCTUKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YEHHUIO O0y4YaroIIMMHUCH,
MECTO B CTPYKType Y4YeOHOro mjiaHa, a TakXKe MOAXOAbl K OTOOpY cojepKaHusi,
K OIpEACIICHUIO ITUIAHUPYEMBIX pEe3yJIbTaTOB U K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

ConepxaHnue OO0ydeHUsS PACKpbIBA€T COJEp)KAaTEIbHBIE JIMHUM, KOTOPHIC
npeayiaratoTcs JUisi 00sS3aTeIbHOTO M3YYEHHUSI B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
o611ero oopa3oBaHus.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeMETHBIC PE3yJbTaThl 3a BECh IMEpuoJa OOYy4YEeHHS Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHusA, a TaKXKe MPEIMETHBIC JOCTHUXKEHUS O0ydaronierocs
3a KaXIbli TOJ1 00y4eHHUS.

IMNOACHUTEJIBHAS 3AIIMCKA

[IporpamMMa 1Mo XMMHUU Ha yYpOBHE CpeIHEro oO0Iiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuH
B Poccuiickoii ®enepaunn», TpeOOBaHMII K pe3ysibTaTaM OCBOCHMS (enepanbHOu
oOpa3oBaTeNbHONM MporpamMMmbl cpenHero obmiero ooOpaszoBanus (DPOII  COO),
npeacTaBlieHHbIX B denepaibHOM TrOCYJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAapTe
COO, c¢ yuérom KoHuenmuu npenogaBaHus Y4yeOHOro mpeaMeTra «XUMUS»
B oOpa3oBarenbHbIX opranuzanusax Poccuiickoii @enepannu, peaqu3yomnX OCHOBHbBIE
0o0pa3oBareNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEHUA «CTpaTeruu pa3BUTHUS
BocniuTanusi B Pocculickoii @enepaunn Ha nepuon Ao 2025 roma» (Pacnopsbxenue
[IpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTICHUI0 00IIIeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U PA3BUTHUS OOyHarOUIUXCsl CPECTBAMH Y4eOHOTrO
npeamera «Xumus» qaiaa 10-11  ximaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuentyanbHble mnonoxeHuss DPIOC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJICp)KaHMS, pEe3yJbTaTOB OOyueHHs U TpeOOBaHUNW K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMM TOJOKEHUSMHU IporpaMma Mo XUMHUU (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00Pa30BaAHUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIEp)KaHUE,
onpeeNsieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTepUCTUKHU HA KaKJIOM dTame
U3y4YEHUs MPEAMETa, NMPEAYCMATPUBAET NMPUHLUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeneseHus ero no KjaccaM, OCHOBHBIM pa3ziesiaM U TeMaM Kypcea;
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na€T MpUMEPHOE pacipenesieHne y4eOHBIX YacoB MO TEMATUYECKHM pasieliaMm,
PEKOMEHAYET MPUMEPHYIO IOCIEAOBATENbHOCTh HM3YYEHUS OTHAEIBbHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOTro Mmpolecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIPETALUIO LEJIeM W3Y4YeHHs] MNpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IMPUOPUTETOB B CHUCTEME CpeAHero ooOimero  oOpa3oBaHUs,
COZIEP/KATEIIBHOM XapaKTEPUCTUKU IUIAHHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl  CpeAHEro o0mero o0pa3oBaHUs  (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NeATEeIbHOCTH OOy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpOrpaMMe IO XUMHUU COONIOJeHa TMPEeEeMCTBEHHOCTD
¢ (enepanbHOM pabouelt MporpaMmMoil OCHOBHOTO 00IIero oO0pa3oBaHUs 10 XUMHUU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SBJISIETCS HEOThEMJIEMOW 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEpPIIAIOIIMM 3TaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KITFOUEBBIX IIEHHOCTEH, IPUCYIIUX LIETIOCTHON CUCTEME XUMMHUUECKOTO 00pa3oBaHus. ITU
IIEHHOCTHU KAaCaroTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (GOPMUPOBAHUS MUPOBO33PEHUS U
oO1el KyJabTyphl 4YelOBEKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M MPUPOJHOM cpene. Peamnsyercs xumuyeckoe 00Opa3zoBaHUE
00yyarommxcsi Ha YPOBHE CPEIHEro oO0IIero o0pa3oBaHUs CpPEACTBAMU Y4e€OHOIO
npeaMera « XuMus», CoAepKaHue U MOCTPOEHHUE KOTOPOTO OMPENENICHbl B MTPOTpaMMe
M0 XUMUM C YUETOM CreU(UKA HAYKW XUMUH, €€ 3HAUYCHUS B MO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Y4eéroM OOImuxX Ieled w
MPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro O0O0IIero
oOpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu QOpMHUPOBAHUU
coliepKaHUsl TIpeAMeTa «XUMHs» YUYTCHBI CIEAYIOIIUE TOJOKEHUS O crenuduxke u
3HAYCHUU HAYKU XUMUHU.

XuUMHUSL KakK 2JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT oOcoO0Yyl poJib
B COBPEMEHHOM ITMBUJIN3AIINU, B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B JOpMHUPOBAHUE PAIIMOHATBLHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/IaHUE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPYXKAIOIIEeM MHPE KaK O €IUHCTBE MNPUPOIBI U
yesjoBeKka, KoTopoe (opMupyeTcs B XMMHUHM Ha OCHOBE MOHUMAHHS BEIIECTBEHHOIO
COCTaBa OKPY’KaOIIEr0 MUpPa, OCO3HAHMS B3aUMOCBSI3H MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU OOJIACTSIMU TPUMEHEHUSI.

TecHo B3auMOAEHCTBYS C JPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThl0O MHUPOBOM KYyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIICITHOTO
TpyJa H IKU3HA Kaxzaoro wieHa oOmiecTtBa. CoBpeMEeHHass XUMHUS KaK Hayka
co3ujiaTeNibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha PEIICHUE TJI00aTbHBIX
po0JIeM YCTOMYNBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, YJHEPTETUUECKOM, TTUIIIEBOM,
HKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.
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B cootBeTcTBUY ¢ 00IIMMU LEISIMU U IPUHIIMIIAME CPEHETO O0IIEro 00pa3oBaHus
coaepxkanne mnpeamera «Xumus» (10—11 kmaccel, 0a30BbIA ypOBEHb HU3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXONMUMYIO WM JUJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIIOYEHHUSI B KU3Hb COILMyMa, MPOJOJLDKEHUS 00pa30BaHUsl B Pa3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEN.

CocTaBISAIOIKUMH TpeAMETa « XUMUSD» SABISIIOTCA 0a30Bble Kypchl — «Oprannyeckast
xuMus» U «O01as U HeOpraHUYECKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUs
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHUYECKOU
XUMUM (C BKJIIOUYEHHEM 3HAaHMM U3 OOlmed XUMHHM) M OPraHUYeCKOW XHUMHH.
dopmupoBaHUE TAaHHOW CUCTEMBbl 3HAHUW MPU H3YUYEHUHU TMpeaMeTa obOecreunBaeT
BO3MOYKHOCThH PACCMOTPEHHS BCETr0 MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUH XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHudecKas XuMmus» chopMHpPOBaHa B IPOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYCHHMIO Yy4yeOHOro Marepuajia U OOYyCIOBJIEHA HUCTOPUYECKHU
000CHOBAaHHBIM Pa3BUTHEM 3HAHHUI Ha OMpPEACNIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B KypCc€ OpPraHMYE€CKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAaHUUECKUX COCMHEHUN, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHHUH BelecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHYECKU
AKTUBHBIX COEIMHEHHUW. B Kypce OpraHM4ecko XWUMHUHU MOJYYalOT pPa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHHS II€pPBOHAYAIILHBIC
MPEACTABICHUSI O XUMHUYECKON CBS3U, KIAacCU(UKAIMOHHBIX MpPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIINUH.

ITon HOBBIM yryioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsl UM3YYEHHBIH Ha ypOBHE OCHOBHOIO oOmiero oOpa3oBaHUSA
TEOPETUUECKU MaTeprasl U (aKTOJOTUYECKUE CBEJACHUS O BEHIECTBAX U XUMUUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHudeckas XuMus»» 00y4aromumMcst
NPEAOCTABISICTCS BO3MOKHOCTh  OCO3HaTh 3HAYEHUE MEPUOAMYECKOrO  3aKOHA
C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX TMO3UIUH, ITy0XKe MOHSITh UCTOPUYECKOE
u3MeHeHne (QYHKIUNA JTOro 3akoHa — OT oOoOmaromed a0 OOBICHSONMIEH U
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BAXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOWMCTBAaX M MPUMEHEHUHU, a TaKKE€ O XHUMHUYECKUX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JonoyHsercsa B Kypcax 10 m 11 kmaccoB anemeHTamMu
COJICP’KaHUS, UMEIOIIUMHU KYJIbTYPOJOTHUYECKUM U MPUKIATHON XapaKTep. DTU 3HAHUS
CMOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3H XUMUU C JPYTUMU HayKaMU, PACKpPHIBAIOT €€
poOJib B TIO3HABATEJIBLHONW W MPAKTHUYECKON JAESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIICCTBEHHO
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U JINYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBAThH
nH(OPMAITUIO ¥ IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYaTbHBIX
U DKCIEPUMEHTANBHBIX MCCIIEIOBATEIbCKUX 3a7ad. B 1einoMm copepkanue yuyeOHOTro
npeaMeTra «XvUMHUs» JaHHOTO YPOBHSI M3YYEHHS OPUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 U OpPraHUYecKOro MHpa,
0OYCJIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, IT03HABAEMOCTh
OPUPOAHBIX SIBJICHUHN MyTEM SKCIEPUMEHTA U PEUICHUS] IPOTUBOPEUUN MEXK]Ty HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUSCKUX PECYpPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTHI U MaT€pPUaIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHATHIE IPOTPAMMOM IO XUMHUH MTOAXOIbI K OMPEAEIECHUIO COAEPKaHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUPOBAHUE YHUBEPCATBHBIX YUE€OHBIX JIEUCTBUU,
UMEIOIMX 0a30BOE 3HAUEHUE JIJIs1 PA3JIMUHBIX BUJIOB JEATEIBHOCTH: PEIICHUS MPOOIIeM,
MOKCKA, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOTUMBIX AJI TPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIIEN0BATEIbCKON JACATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO
B [NI03HAHUU XUMHH.

B npakTtuke npenogaBaHusi XUMHH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CpeJHEro oduiero oopa3oBaHusi, IpU OMPEACICHUHN COJAECPKATEIbHON
XapakTepUCTUKUA LEeJIed U3Y4YEHUs] TMpeIMeTa HaMpaBICHUEM MEPBOCTEIEHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JACSITEIIBHOCTH YeJIOBEKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOUYKH 3pEHUSI TaKOW
MOAXO/] K ONPESICHUIO 1eJIeH N3yYeHUs MpeIMETa SIBISETCS BIIOJHE OMPaBAaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHUsI TJIABHBIMHU IEJISIMU U3YUCHUS TIpeaMEeTa « X UMM
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSITHS,
byHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUM, OCBOCHHME S3bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHW MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN X PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHWe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BCIIECTB W XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX IJisi TPUOOPETEHUS YMEHUU
OPHUEHTUPOBATHCS B MUPE BEILIECTB Y XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE,
B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HMU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIOJCHHEM W
OOBSICHEHUEM XHMMHYECKOTO JSKCIIEPUMEHTa, COOJIOJCHUEM TIpaBW 0e30MacHOro
oOpallleHHsI ¢ BEIIECTBAMM.

Hapsany ¢ >TuM conepxarenbHas XapakTepUCTUKA LEJNe W 3aJay HU3y4YeHUs
npeaMeTa B MporpaMMe IO XUMHHM YTOYHEHA U CKOPPEKTUpPOBaHAa B COOTBETCTBUU
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C HOBBIMU IIPUOPUTETAMH B CHCTEME CcpeaHero obmero oOpas3oBanus. CeronHs
B MPEINOJaBaHUU XUMHH B OOJbIIEH CTENEeHU OTAAETCS MPEINOUYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHUsl OOYy4eHMs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHUKA
OI0IIE00pa30BaTENIbHON  OpraHu3alliy, BIAQJACIOIIEr0O HE HAO0OpOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CHOcO0aMH U YMEHHUSIMU aKTHBHOTO
NOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

ajanranus oOydYaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMHUPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaM0O00pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHre y 00y4yaroluXcsl KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIM),
UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE NJISl PAa3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uUH(OpMAIMK, HEOOXOIUMBIX
JUTS IPUOOPETEHUS OTIBITA IEATEILHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B IO3HAHUHU
XMMHH, a TaKXe JJs OLEHKH C IMO3ULHUH HKOJIOTMYECKOM Oe30macHOCTH XapakTepa
BJIMSIHUSI BEIECTB U XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE [IO3HABATENIbHBIX HHTEPECOB, HWHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN 00y4aroIMXCs: CIOCOOHOCTH CAaMOCTOSITEILHO MPUOOPETaTh HOBBIE
3HAaHUS O XWMHU B COOTBETCTBHU C XU3HEHHBIMH MOTPEOHOCTSMHU, HCIOIB30BATH
COBpPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JIs IOWCKA U aHalIn3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(POPMALIMK XUMHUECKOTO COJIEPKAHUS;

(opMupoBaHue U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAaOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TNpU IUTAHUPOBAHMM U TIPOBEACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHHE Y 00y4aroNnXcs yOekIEHHOCTA B TYMaHUCTUYECKOW HAPAaBICHHOCTH
XUMHHM, €€ BaXHOW pOJM B PEIICHHH TJ00aJbHBIX MPOOJIeM paruOHaIBLHOTO
IPUPOJIOTNIOIB30BAHUS, TOMOJHEHUSI DJHEPreTUYECKUX PECYpCOB U COXpPaHEHUs
NPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS
K TpPUPOJEC M CBOEMY 3[0POBBIO, a TaKkKe MPHOOPETEHUs OMbITa HCIHOJIb30BAHUS
MOJTyYEHHBIX 3HAHWNA N7l TMPUHITHS TPAMOTHBIX PEHICHWA B CHUTYallUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.

Henu w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJMYECKYI0 HMHTeprperanuio B paznene «llimaHupyembie pe3yiabTaThl OCBOCHHS
IporpaMMbl IO XUMHUWY, Ojarogaps ueMy oOecrnedeHo 4YETKOE MPEJCTABICHUE O TOM,
Kakhe 3HaHUS M YMEHHUS HMEIOT MNpPsIMO€ OTHONICHHWE K pealu3alliil KOHKPETHOM
LEJTH.
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B yuebHOM muiane cpemHero oodiiero oOpazoBaHuUs IMpeaMET «XHUMHUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OOriee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS XUMHU — 68 uacos:
B 10 xmacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJEPXKAHHUE OBYUYEHUS

10 KJIACC

Teopernvyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHu4yeckol XuMUU: €€ BO3HUKHOBCHHME, PA3BUTHUE W 3HAYECHUE
B MOJIyYEHUHM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTpPOCHHS OPTraHUYECKUX
coenuHennit A.M. BbytiepoBa, €€ ocHOBHbIe MOyOKEHUS. CTPYKTYpHBIE (DOPMYJIBI
OPraHUYECKUX BeHIECTB. ['OMosorusi, n3oMepusi. XUMUYECKas CBSI3b B OPraHUYECKUX
COEAMHEHUSX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupuKaluu OpraHuyeckux BemiecTB. Homenkiarypa
OPraHUYECKUX COCIMHEHUM (CUCTEMaThdecKas) U TPUBUAJIbHbIC HA3BAHUS BaXKHEUIITUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKNX BEILECTB.

JKCNepUMeHTAIbHbIE MEeTO/IbI M3Y4YeHHUSs BellleCTB U UX NpeBpanieHuii

OzHakomyieHHE ¢ 00pa3laMu OPraHUYECKUX BEIIECTB U MaTepuaiaMi Ha X OCHOBE,
MOJICJTUPOBAHME MOJEKYJl OPraHMYeCKMX BEIIECTB, HAOMIOJEHHE U OIMHMCaHWE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB IMPU HAIPEBaHUU
(taBneHue, 0OyTrIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psll. MeTaH U 3TaH — NPOCTEHIINE
NPEICTaBUTENN AJIKAHOB: (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (pEaKUUHU 3aMEIICHUS U
TrOpEHNs), HaXOXKACHUE B IPUPOJIE, ITOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKHMU pAN. OTWIEH W MNPONWIEH —
IPOCTEUIINE MPEICTABUTENN ANKEHOB: (PU3MUYECKUE U XMMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOI€HUPOBAHMS, THIpaTallii, OKHUCJIEHUS U IOJMMEPHU3ALUN),
IIOJIyYEHHE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u weTunOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBoicTBa (peakuusi mnoiuMmepusauuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUN PsAl. AUETUIEH —
NPOCTEUIINHN MPECTaBUTEIh aJTKMHOB: COCTAaB, CTPOCHUE, (PU3UUECKHE U XUMHUYECKHUE
CBOMCTBa (p€akuuu THUIPUPOBAHMS, TAJIOIEHUPOBAHMS, TUApPATALHUHA, TOPEHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKHE CBOMCTRA (pEeaKIuu
TaJIOTEHUPOBAHMUSI W HUTPOBaHHWA), MOJIyYEHUE M MpuMeHeHue. Tonyon: cocmas,
cmpoenue, @uauueckue U Xumudeckue Cceoucmea (peakyuu 2an02eHUpoO8aHus U
HUMpOBanus), nouyyenue u npumernenue. TOKCUMYHOCTh apeHOB. ['eHeTnueckas CBS3b
MEXAY yrieBOAOPOJAAMH, MPUHAIICKAIUMU K Pa3IMYHbIM KJIACCAM.

1

Kypcusom B TEKCTE BBIIEICHBI JIIEMEHTHI COJACPKAHUS Y4YeOHOTO Marepuaia, KOTOpbIE H3y4daroTcs
B O3HAKOMHTEIHFHOM IUJIaHE W HE BKJIIOYAIOTCA B COCTaB NpPeIMETHBIX pe3ynbraroB ocBoenuss OOII COO
Ha 0a30BOM YPOBHE.
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[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku HeTH: TIEPEeroHKa, KPEKUHT
(TepMUYECKMM, KaTanuTU4yecKuil), nupoiu3. I[IpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBINUIEHHOCTH W B ObITy. KamMeHHBIH yroibp M NPOIYKTHI €ro
nepepadoTKH.

JKCcIepUMeHTAIbHbIE METObI M3Y4YeHHUs BelleCTB U UX NpeBpalieHuii

O3HakomIIeHHE ¢ 00pa3laMu MIacTMacc, KayqyKoB U pe3uHbl, kKouiekiuu «Hedpb»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MIPOBE/ICHNE MPAKTUYECKOH padoThI: IOJyUYEeHHUE STUJICHA U U3yUYEHUE €0 CBOUCTB.

PacuéTHble 3a1a4n

Brrancnenns mo ypaBHEHHUIO XMMHUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIeCTBA WM TMPOJAYKTa PEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOJAYKTOB PEAKIIMH).

Kucsiopoacoaep:xkamue oprannyeckue CoeJuHEeHUsI

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJI: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMM MeETaJlJIaMU, TajJOT€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBS3M MEXKAYy MOJIeKyJlaMu crnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJb U TJIUILEPUH: CTpOEHUE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE€ CIUPTHI). JleiicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue
TIULEPUHA U STUJICHTIIAKOJIS.

deHOo: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBa (pEakiMu OKHUCICHUS W BOCCTAHOBJICHUS, KAaYECTBECHHBIC
peakiuun), MoJIydeHue U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuueckue u xumuieckue ceouUcmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTLYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpefebHBIC KAapOOHOBBIE KHUCIOTHI. MypaBbUHAasS W YKCyCHas
KHUCIIOTBI: CTpOEHHUE, (PU3nYecKne 1 XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIITHE T Kilacca
KHCJIOT, peakuusi dsTepudukanuu), MnojaydeHue u mnpuMmeHeHue. CreapuHoBas W
OJICMHOBASI KUCJIOTHI KaK MPECTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIA
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBUE.

Crnoxxable d2QUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruonornueckast poJib )KUPOB.

VYrieBoabl: cocTaB, KiacCUpUKAIKS YIIIEBOJOB (MOHO-, JW- U TOJUCAXAPHUIBI).
['mroko03a — mpocTerIii MOHOCaXapul: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (DU3NYECKUE
U XUMUYECKHE CBOMCcTBa (B3aumojeiictBue ¢ ruapokcunom Menu(Il), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHnEe, OPOKEHUE TIHOKO3BI),
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HaxXOXJIEHUE B MPHUpOJe, MpUMEHEHHe, Ouonornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TITFOKO3bI.

Caxaposza — npedocmasumens OuUcaxapuoos, cUOpoiu3, HAX0*COeHue 8 npupooe u
npumenenue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
EJUTI0N03b1. DU3NYECKIEe M XUMHUIECKUE CBOMCTBA Kpaxmaiia (THIPOJIHN3, KaYeCTBCHHAS
peaKIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BeleCTB U UX MpeBpanieHuii

[IpoBenenne, HAOMIOCHUE W OMHCAHHWE JACMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAUECTBEHHBIC PEAKITUN OJJHOATOMHBIX CITUPTOB (OKUCIECHUE 3TAHOJIA OKCHIOM
meau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C TUIPOKCUIOM
menu(Il)), anpaerugoB (OKHUCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcunom  meau(ll), B3aumMopeiicTBMe Kpaxmalla C  HMOJIOM), [POBEACHHE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIeCTBAa MJIM TIPOJYKTa pPEaKIMd 10 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOI'O M3 UCXOJIHBIX BEIICCTB WJIM IIPOTYKTOB PEAKIINH).

A30TcoepiKkalue OpraHuyecKue coeMHeHust

Amunwl. Memunamun u auuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHbIE OpraHWYeCKHe coeAuHeHUs. Dusnyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiriinHa). bruonornyeckoe 3HaueHue
aMUHOKHUCTIOT. [lenTumsl.

benkum kak TpPUPOIHBIC BBHICOKOMOJIEKYJSPHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIIKOB. XMMHYECKUE CBOMCTBA OCITKOB: THIPOJIHU3,
JIeHATypallvs, KaueCTBCHHbIC PEaKIIUU Ha OCJIKH.

JKCIepUMEHTAJIbHbIE METOAbl H3yYeHHs BelleCTB M UX NpeBpalleHuil
HaOnronenue u omucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJKOB
IIPU HarpPEBaHUM, [IBETHBIC PEaKIMK OCIIKOB.

BbicokomosieKyJIsIpHbIE COeTUHEHUSI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHB MOJIMMEPHU3aIliH, CPEIHAS MOJISKYJISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3ANHs U
TOJIMKOHICHCAITUS.

IInacmmaccol  (nonusmusien, NOIUNPONUTIEH, NOJUBUHUIXIOPUO, NOIUCUPOIL).
Hamypanvnotti u cunmemuueckue xkayuyku (6ymaoueHosbvlil, XJ10pONpeHosvill U
usonperogulil). Bonoxna: namypanvhvle (X10nokx, wepcmv, WENK), UCKYCCMBEHHblE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHmMemuyecKue (Kanpou u 1aeécat).

11
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JKCNepuMeHTAIbHbIe METOAbI H3YUYeHHs BellleCTB M X NMpeBpalleHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H

Peasmmzannst MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIeCTBIsSIETCS Yepe3 UCMOIb30BaHUE KAK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHM, SBIIIOIIMXCA CHUCTEMHBIMU JUISI OTACJIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: SIBJIEHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHalu3, CUHTE3, KiIaccu(uKalus, NepUOANIYHOCTb, HAOIIOEHUE, U3MEpPEHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHMUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (U3HUYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHHUS.

buonorust: knerka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIE€BObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJbI, IOJE3HBIE HCKONAEMbIE, TOIUIMBO,
pPECYpCHI.

TexHonorus: NMUIIeBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUSA, MOIOUIUE
CpenCcTBa, IEKaPCTBEHHBIE U KOCMETUYECKUE MPEMAPAThl, MaTEPHAIbl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMUM

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 00O0JIOYKA.
DHEpreTU4YecKrue YPOBHH, IMOAYPOBHU. ATOMHBIC opOWTamu, s-, P-, d- SJIE€MEHTHIL.
Oco0eHHOCTH pacIpeeieHUs JICKTPOHOB TT0 OPOHUTANISIM B aTOMaX 3JIEMEHTOB IEPBBIX
YETBHIPEX MEPUO0B. DIECKTPOHHAS KOH(DUTYypaIKs aTOMOB.

[lepnomnueckuii 3akoH W Ilepuoguueckass cHUCTeMa XUMHYECKHX DJIEMEHTOB
J.UN. MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoanyueckor CHUCTEMBI
xumMuueckux dyeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHS aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX WUMU
MPOCTHIX U CJIOKHBIX BEHIECTB MO TPYyNIIaM M MEPUOJIaM. 3HAYEHUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMOoJIsIpHAsE W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOU CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOPpHBIN). BogopoaHas
CBs3b. BalleHTHOCTD. DJIEKTPOOTPULIATENLHOCTh. CTeNeHb OKUCIIeHUs. IOHbBI: KaTHOHBI
Y aHUOHBI.

12
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. IcTHHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BemiecTB. ['eHeTWueckas CBsS3b HCOPTaHMYECKUX  BEIIECTB, IPHHAJJICIKAIIIX
K pa3jIMYHbIM KJIaccaM.

Xumudeckas peaknus. Kimaccudukarus XUMUYIECKUX peaKIfii B HEOPTaHUIECKOM
U OpPraHMYecKOM XUMUHU. 3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuyHbIX ¢aktopoB. OOpaTUMbIe
peakiuu. XuMudeckoe paBHoBecue. DakTophl, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX pacTBOPOB BEILECTB: KUCasi, HEUTpanbHasi, menouHas. /lonsamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OOMeHa. [ UOpoaU3 HeopeaHuuecKux u
Op2aHU4ecKux euecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE — peakiuu. [lonamue 06  anekmponuze
pacniasos u pacmeopos conell. llpumenenue snekmponusa.

JKCcNepUMEHTAJIbHbIE METO/IbI H3YUYeHHS BeleCTB U UX NPeBpalleHu i

Hemonctpanus Ttabnun «llepuoguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», U3ydeHUE MOJCJICH KPUCTAUIMYECKUX PEIIETOK, HaOIIOJeHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KaTaIU3aTOpa, OMNPEIECICHUE CPEObl pacTBOPOB BEIIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkIumn».

PacuéTHble 3a1a4n
PacyéTel Mo ypaBHEHHMSIM XMMHUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXHUMHUUYECKUE
pacuU€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
sanemenToB /.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHUS aTOMOB. DU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTpONMS HEMETa/uIoB (Ha MpUMepe KHuciaopoja, cepwl, docdopa u
yTaeposa).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaepoaa U KpeMHHs) U UX COCAUHEHHH (OKCHUIOB, KHUCIOPOICOAEPKAITUX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprMeHenne BaKHEUIINX HEMETAIIOB U UX COCAMHEHU M.
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Mertamnbl.  Ilosmoxxenne wmerauioB B llepuoauyeckor cuUCTEME XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOEHMSI JJIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmue  ¢uzmyeckue cBodicTBa MeTaioB. CIlaBel  METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

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

OO6mue crocoObl MOoaydeHHs: MeTaioB. Memannypeus. Kopposus memainnos.
Cnocobwi 3awumsl om kopposuu. [IpumeHeHne METaioB B OBITY U TEXHHKE.

JKcNepuMeEHTAbLHbIE METO/Ibl H3YUEeHHUs BEellleCTB U UX NMPeBpaleHuii

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJACHUE U ONHUCAaHUE JEMOHCTPAllUOHHBIX U
71a060paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATTFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KaYeCTBEHHbIEC PEaKI[MU Ha KATHOHBI METAJLIIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce UM 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PAaCUEThI
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XUMHUA U )KU3HDb

Ponp xmmunm B oOecrnedeHHMH HSKOJOTHYCCKOM, HDHEPreTHYECKOM M IMHIICBOM
0€301acHOCTH, Pa3BUTHH MEIULIMHBL. [IOHITHE 0 HAYYHBIX METOJaX MTO3HAHUS BEIICCTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
BAKHEHMIIINX BEILICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTe€puaybl,  KpPACKH,  CTEKJIO, KEepaMHKa,  MaTepUaIbl
JUISL DIICKTPOHUKH, HAHOMAaTEpHaslbl, OPTaHMYECKUE U MUHEPAIbHBIC YI0OPCHHS.

XuMHsT H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJIB30BAHUSI MPENapaToB OBITOBOW XHUMHH
B NOBCEIHEBHOM KHU3HU.

MesxknpeaMeTHbIe CBSA3H

Peanuzanuss MeXnpeIMEeTHBIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUW, TaK W IIOHATUW, SIBISIOIIUXCS CHUCTEMHBIMHU I OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHSTHS: HAy4YHbIN (DaKT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiaccuuKanus, NEPUOJUYHOCTh, HAONIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3BMEPECHUE, SABJICHHE.

®usnka: MaTepus, SJHEPIus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

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

TexHonmorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBCKOXO3SIMCTBEHHOE  INPOM3BOACTBO,  MHIIEBas
IIPOMBILIJICHHOCTS, dbapmaneBTUUECKAs IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpernaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS 00yYarOITUMHUCS
nporpaMMm CpeiHero oOmero o60pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
PE3YJIBTaTOB OCBOCHHS MPOTPAMM CpPeHEro 00Iero oopa3oBaHus SIBJISETCS] CHCTEMHO-
JeSATETbHOCTHBIN OIXO/I.

B cooTBeTrcTBUM € CHUCTEMHO-AEATENBHOCTHBIM TOAXOAOM B  CTPYKTYype
JIUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHMs BBIJICTICHBI CIAEAYIONINE COCTABIISIONINE:

OCO3HaHHME OOYYAIOUIUMHCS POCCHUHUCKOM TpaKJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CAMOOIIPEACIICHUIO;

HaJIMYyue MOTUBALIMHU K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HAJIMYKE TPABOCO3HAHMS IKOJOTUYECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH IIEJIU
U CTPOUTH KU3HEHHBIE TIIaHBI.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS IIPeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATENHHOU JCSATEIHHOCTH B COOTBETCTBUM C TyMaHUCTUYECKHUMHU,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HJI€aJIaMH POCCUICKOTO
rpakIaHCKOTr0 00II€CTBA, MPUHITHIMU B OOIIECTBE HOPMaMU U MIPaBUJIAMU TTOBEJICHHUS,
CIOCOOCTBYIOIIMMHU TIPOIIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO
CTAaHOBJICHUS JINYHOCTH O0YUYarOIIHNXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpaKaroT
c(hOpMUPOBAHHOCTh  OMbITA TO3HABATEIIBHOW ¥  MPAKTUYECKOW JCSITEIBHOCTH
00yYaroIIMXCsl M0 Pean3aliyi NPUHATHIX B 00I1IECTBE IIEHHOCTEN, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSA:

OCO3HaHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBXCHUS K 3aKOHY U MPABOIIOPSIKY;

MPE/ICTABIICHUS O COMUAIBHBIX HOPMaX M MPaBUJIaX MEXKJIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IMPH CO3JAHUU yUCOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBIMOJIHECHHA XUMHYECKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JJIOTUKY U apIyMEHTBI
JIPYTUX MPU aHAIU3E PA3JIUYHbIX BUJOB YUE€OHOU AESATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIHTAHMSI:

LEHHOCTHOTO  OTHOUIEHUS K HCTOPUYECKOMY M HAYyYHOMY  HACIIEIUIO
OTEYECTBEHHOWN XNMHH;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
OPUMEHEHUS XWMHH, OCO3HAHHUSI TOrO, 4YTO JIOCTH)KEHUSI HAayKH €CThb pe3yJbTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U MIPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
UH(OpPMAIK O EPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBbI
1 [ICHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJICHUE U TTOCTYIIKM CBOUX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUNA 3TUX MTOCTYIKOB;

4) popMupOBaHHUSI KYJbTYPbI 310POBbI:

NOHMMaHUS LIEHHOCTEN 310pOBOTO U 0€30MacHOro 0opasa *Ku3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMYy U ICHUXUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
MMOBCEJHEBHOM XKU3HU U B TPYJAOBOH JAEATECIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBUJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOIO O€30MacHOro
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIMX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TIOCHEACTBUA U HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIUTAHMA:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHLCKON IESITEILHOCTH,
0O0IIIeCTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX JACSITEIHHOCTH;

YCTAHOBKM HA aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1ady COIMATbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpECa K TMPAKTHYECKOMY H3ydeHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJI€ HA OCHOBE IMTPUMEHEHUS MTPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHus,
Oynymei mpodeccun M peaqu3aii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
o01IecTBa;
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6) 3K0JI0rM4eCKOro BOCIUTAHUS:

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUA TJ00AJbHOIO XapakTepa HSKOJOTHYECKHX MpoOieM, BIUSHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PAL[MOHAIIBHOIO IPUPOIONOIb30BaAHNS;

AKTUBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpEl OKPYKAIOIIEH NPUPOIHON
cpele, YMEHHs TMPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4usl PAa3BUTOIO DSKOJIOTMYECKOIO MBINUIEHUS, 3KOJIOTUYECKOW KYJIBTYPBHI,
ONBITA JESATEIBHOCTH SKOJIOTMYECKOM HAIPAaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B [03HABATEIbHONW, KOMMYHUKATUBHOW U COIMAJIBHOM MpPaKTHKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MMOHMMAaHUS CIIeUU(PUKN XUMHUU KaK HAyKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pAalMOHAJIBHOTO HAYYHOI'O MBINUIEHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUSA
00 OKpy:KaroleM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pPeIIeHUuH MpoOJieM COXpaHEeHUs TPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUHU JIJIs1 COBPEMEHHOM LIMBUIIM3AIUU: B €€
TYMaHUCTHUYECKOW HANpPaBICHHOCTH M BAXXHOM pOJM B CO3/IaHUM HOBOW 0asbl
MaTepUaNIbHONU KYJIBTYphI, pPEHICHUU TJI0OANBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKON, TTUIIEBOM 1 AKOJOTHYSCKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIMHBI, 00CCIICYECHUU YCJIOBUU YCIEHIHOTO TPyAa U HKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXKI0TO YJIeHa O0IIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HAyKaX, CINOCOOHOCTH HCIIOJIb30BATh IOIy4acMbIe
3HAHUA JUJI aHallu3a U OOBSICHEHUs SIBJICHUM OKPYIKAIOIIEro MHpAa W MPOUCXOASAIINX
B HEM M3MEHEHUM, YMEHHS JenaTh 00OCHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAYyYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C IIEJIbIO MTOJTYUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

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

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY ITOJIYYEHHUIO HOBBIX 3HAHWUW MO XMMHUHU B COOTBETCTBHM C >KU3HEHHBIMU
OTPEOHOCTSIMHU;

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

MeTtanpeamMeTHbIe pe3yiIbTaThl OCBOCHUS YUEOHOTO NpeameTa « XMMUs» Ha YPOBHE
cpeaHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIE IS (dopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayYHbIe TOHSATHUS, OTpaXKaroIIue
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHCHU(PHUKY METOI0B MO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEILIECTBO, SHEPrus, sIBJICHHUE, IPOLECC, CUCTEMA,
HAYYHBIA (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIETOBAHHE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHblE yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHUKAaTUBHBIE,
peryisTuBHbIE), o0ecneunBaomuye GopMupoBaHue (GyHKIHOHATBHON T'PaMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIIuXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE IEUCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHbIe pe3ysIbTaThl OTPAXKaOT OBJIaJICHUE YHUBEPCAIbHBIMU YUEOHBIMU
II0O3HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe NeCTBUS
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBATH MPoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTbH PE3YJIbTATHI ICATCIBHOCTH C MIOCTABJICHHBIMH LETAMU;

KCTOJIb30BaTh TPU OCBOCHUH 3HAHUIN NPUEMBI JIOTUYECKOTO MBIILICHUS — BBIACATh
XapAKTEPHbIC MPU3HAKKU TIOHATHM W YCTAHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS [ 00BSICHEHUSI OTJETbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUM IJIs KJIacCU(UKAIMU BEIIECTB U XUMHYECKUX
peaKIuii;

yCTaHABJIMBAaTh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXIYy  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXJeHUs (MHAYKTUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PACCMATPUBAEMBIX  SIBIICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

NPUMEHATH B TPOLECCE TMO3HAHUS, HCIOJb3YEMbIE B XUMHUH CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICINIU, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYECKUI 3HAK
(cuMBOJI) BJeMEHTa, XuUMUYeckas (opMmysa, ypaBHECHHUE XUMUYECKOW peaKiuu —
P PELICeHUH YY€OHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABIICHUS [JI1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMUYECKUX PEAKLIHHM.
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Bba3oBble uccienoBarenLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O IIO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh IeNM U 337a4d MCCIEAOBaHMUs, UCIIOJIBb30BaTh MOCTABICHHBIEC U
CaMOCTOATENHHO C(OPMYIMPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUS U ITPOBEJAECHUS YUCHUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAOIIOAATh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (opMylIupoBaTh O0OOOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHMS, COCTAaBIATH
000CHOBaHHBIN OTUET O MPOJIETIaHHON padoTe;

MpUOOPETATh OMBIT YYEHUYECKON UCCIEN0BATENBCKON U MTPOSKTHOM JIEATEbHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbBHOMY ITOMCKY METOJI0OB PELLICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITIO3HAHUS.

Pabora ¢ undopmanueii:

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

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU MMOUCKE U 0TOOpE
uHdopMaIuu, He0OX0IUMOM JIJIs1 BHITIOJIHEHUS YY€OHBIX 3a7a4 ONPeIeIEHHOTO THIA,

nmpuoOpeTaTh  OMBIT  HWCIOJIb30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (DOopMy TpeacTaBiieHus MHPOpMaIUU
(cxemsl, rpaduKu, TUarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAayYHBINA SI3bIK B KA4e€CTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
uHdOopMaIuei: MPUMEHATh MEXKMIpeIMeTHbIE (HU3MUEeCKIEe U MaTEeMAaTUUECKHE) 3HAKU U
CUMBOJIBI, (hOPMYJTBI, a00pEBUATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe eiiCTBHS:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJi¢ Juajora
W/WIU  JUCKYCCUHM, BBICKa3bIBaTh UACH, (OPMYIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTCJIIBHO BBIITIOJITHCHUA HpeI[J'IO)KeHHOf/JI 3a1a4iu,

BBICTYIIATH C HpGSGHTaHI/ICﬁ PE3YJIbTATOB MOo3HaBaTeIbHOMN ACATCIIBHOCTHU,
IMOJIYYCHHBIX CaMOCTOATCIBHO HJIIK COBMCCTHO CO CBCPCTHHUKAMM IIPU BBIIIOJHCHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padoOThl IO HCCIEAOBAHUIO CBOWCTB
U3Y4aeMbIX BEIIECTB, pealn3allMi y4eOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
10 pe3ylibTaraM HpOBeI[éHHBIX I/ICCJ'ICI[OBaHI/Iﬁ HYTéM corjiaCoBaHu:A HOSI/II_II/Iﬁ B XO0J€
o0cyX/1eHUsI 1 0OMEHa MHEHHUSMH.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE eliCTBUA

CaMOCTOSATENIbHO IUTAHUPOBAaTh M OCYIIECTBIATH CBOIO  IMO3HABATEIbHYIO
NEeSATEIbHOCTh, OmNpenensss e€ Ienu W 3aJadd, KOHTPOJIMpPOBAaTH M 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii AITOPUTM JCHCTBHUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOCO0 MX
pelieHus ¢ y4TOM MOTyYeHUsI HOBBIX 3HAHUI O BEIIECTBAX U XMMHUECKHUX PEaKIIMsIX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTHM HA OCHOBE CaMOaHalu3a U
CaMOOIIECHKHU.

NNPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKONW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUU B TTIO3HAHUU SIBJICHUN IPUPOJIBI, B HOPMUPOBAHUU
MBIIUICHUS W KYJIbTYPBI JIMYHOCTH, €€ (QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEeLIEHUs TMPaKTHYECKUX 3alad M 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS
K CBOEMY 3710pPOBbBIO U IIPUPOJHOU CpELE;

BJIAJICHUE CUCTEMON XMMHUUYECKUX 3HAHUW, KOTOPAs BKIIFOUYAET: OCHOBOIIOJIATraI0IINE
NOHATUS (XMMHYECKUN HJIIEMEHT, aToM, JJIEKTPOHHAas 000Jiouka aToma, MOJIeKyJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKas CBsA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIl€HHas1), MOJIb, MOJIIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepO HBIHN
CKeJeT, GyHKIIMOHAIbHAS TPYIINA, PaJAUKal, U30MEPHs, H30MEPhl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YTJEBOAOPOJbI, KHCIOPOA W a30TCOACpkKALIME COCOUHEHHs, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust crpoeHus oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0H COXpaHEHHsI MaCChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XUMHUH; MUPOBO33PEHUYECKHUE 3HAHUS,
JIe)Kallke B OCHOBE ITOHUMAHUSI MPUYUHHOCTH U CUCTEMHOCTHM XUMHUUYECKHUX SIBICHUU,
(dakToJOrMYecKue CBEAEHUSI O CBOWCTBAX, COCTaBe, IOJYYEHUH M 0Oe30MacHOM
WCIIOJB30BAaHUN BaXXHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISITh XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTAaHaBJIMBAaTh HX B3aWUMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOUIUE  IOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS M IIPEBPALEHUN OPTaHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh ~ YMEHHMH  HCIONb30BaTh  XMUMHUYECKYI0  CHUMBOJIMKY
JUTSI COCTABJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOW ) hopMyT
OPraHWYECKUX BELIECTB M YPABHECHHM XUMHYECKUX PEAKUUU, U3rOTAaBIMBATH MOJIEIIH
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WIUIIOCTPALMM HMX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpraHUYECKUX BEIIECTB [0 MX COCTaBY U CTPOEHHUIO K ONPEACIEHHOMY KiacCy/TpyIine
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COCNMHEHUN  (YIJIEBOJAOPOABI,  KHCIOPOJ W  a30TCOJAEpXkalUe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMS), JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
Homenknatype (IUPAC), a Takke NpUBOAWTH TPUBHAJIbHBIC HA3BaHUS OTJIEIBHBIX
OpPraHWYECKHX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH, 3TUJICHTJIMKOJIb, TIUIEPUH, (DeHOI,
dbopManbaerua, aneranbIerua, MypaBbHHas KHUCIOTA, YKCYCHas KHCJIOTA, OJIEMHOBAs
KHCJIOTa, CTCAPUHOBAS KUCIIOTA, TJIFOK03a, PPyKTO3a, Kpaxmall, IeJUTI003a, TIIUIHH);

c(hOpMHUPOBAHHOCTH YMEHHUSI OTIPEICIISATH BUIBI XUMHUYECKOU CBSI3U B OPTaHUYECKHIX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
opranmdeckux BemecTB A.M. bytnepoBa mis oOBsICHEHWS 3aBHCHMOCTH CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TWJICH, MPOIMWICH, aleTulieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30)1, METaHOJ, 3TaHOJ, ATWJICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbUHAasi U YKCYCHas KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HHUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTb HCTOYHUKH YTIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
IpUMEHEHHUE POAYKTOB IepepaboTKu;

c(hOpPMHUPOBAHHOCTH YMEHUM TPOBOJAUTH BBIUUCICHUS 10 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTAa PEAKIUU T10
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIJHOTO M3 MCXOAHBIX  BELIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJIETh CUCTEMOW 3HAHHI 00 OCHOBHBIX METOJaX
HAay4YHOT'O MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUU BEIIECTB U XUMUYECKHX
ABJeHUN (HAONIOJEHNE, W3MEpPEHUe, HKCIEPUMEHT, MOJCIMPOBAHUE), HMCIOJb30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS Uil IPUHSTUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUW COOJIIOAaTh TMpaBWIa TMOJIB30BAHUS XUMUUYECKOU
MOCY/10¥ U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE TPABIIIA OOPAIIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSAMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh  XUMHYECKUN
AKCHEPUMEHT (TIPEBpAllEHUsT OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJIYYEHUE
ATWIEHA U HM3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKI[MUM OPraHUYECKHUX BEIIECTB,
JeHaTypanus OeTKOB MpU HAarpeBaHWU, I[BETHHIE peakiMu OETKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyIOBaHUEM, NPEACTABIATH PE3YyJIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (popme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHMI  KPUTUYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
UH(pOpPMaIIUIO, TIOJTYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpPEICTBa MACCOBOM MH(pOpMAIUH,
WHTEepHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUiIa SKOJOTUUYECKH 11ETIECO00Pa3HOTrO
NOBEJICHUS B OBITY U TPYAOBOU EATEIBHOCTHU B LIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’)KaroIlel NPUPOAHON Cpellbl, OCO3HABaTh OINACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHu3Mbl ONPEIETEHHBIX OPraHNYECKUX BEIECTB, MOHUMAas cMbIca nokasarens [1/1K,
NOSICHATh HAa MNpPUMEpPax CHOCOObl YMEHBIICHHS M MPEAOTBPALIEHUS WX BPEIHOTO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

g O0yYaromMXCsi C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

IV CIENbIX M CIA0OBUIANIMX OOY4YaroIIMXCs: YMEHUE HCIOJb30BaTh PelbepHO
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

11 KJIACC

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

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOM COCTAaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHHU B IO3HAHUU SIBIICHUW NPUPOJBI,
B (OPMUpPOBAHMM MBIIIJIEHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHUOHAIBLHOU
IPaMOTHOCTH, HEOOXOJIMMOM IS PEIICHUS TNPAKTUYECKUX 3aJa4 M OKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAOIIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOCT, CTENEHb OKHUCJICHHUS, XHUMHUYECKas CBs3b (KOBaJ€HTHAas,
HMOHHas, METANINYECKAs, BOAOPOJIHAS ), KPUCTALIMYECKAS PEIIETKA, TUITBI XUMUUYECKUX
pEeaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJIUTHI, HIEKTPOJUTHIECKAS AUCCOLMALNS,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOM pEakiuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS DJIEKTPOIUTUYECKOW JIUCCOILMAIIUH,
nepuoanueckui 3akoH .M. MeHneneeBa, 3akOH COXpaHEHUS MACChl BEUIECTB, 3aKOH
COXpaHEHMS W TMPEBpaIEHUs SHEPTUM MPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHUH, MHPOBO33PEHUECKHE 3HAHMS, JIEKAlIM€ B OCHOBE
MOHWMAHUSI TMPUYMHHOCTU M CHUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PaKTOJOTHUECKHE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJyUYeHUN U 0€30IMaCHOM UCIIOJIb30BAaHUHU BAKHEHIITNX
HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JIEATETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTepHbIC TNPU3HAKKA TOHSTHUH,
YCTAHABIIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME  IOHSTHUSA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILICHUM;
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COPMUPOBAHHOCT ~ YMEHMHW  MCIOJNB30BaTh  XMUMHUYECKYKD  CHMBOJMKY
JUIL  COCTaBlIeHHs (OpPMyJa BEIIECTB M ypPaBHEHUHM XMMHUYECKHX pPEaKIMi,
cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBMaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Has U3BeCTb, IUTHEBAS COJA, IUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHUU ONpPENEISATh BAJIEHTHOCTh U CTENEHb OKUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KoBaJICHTHasi, HOHHAs, MeETaJUIMYECKas, BOJOPOAHAs) B COCIUMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
METaJUIMYecKasi), XapakTep cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAUHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAMICKHOCTH HEOPTaHUUYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/Tpynne COE€IUHEHUN (MpOCThIe
BEIIECTBA — METAJUIbl MU HEMETaJlIbl, OKCHJIbl, OCHOBAHHUSA, KUCJIOThI, aM(pOTEpHbIE
TUJIPOKCH/IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI HNEPUOAMUYECKOIO 3aKOHA
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX JJIeMeHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemenToB J[.M. MenneneeBa, HCNOIB3ys OHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOHUTAIINY,
(QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XUMHYECKUX JJIEMEHTOB M MX COENMHEHWHN MO nepuoaam u rpynnam llepmoandeckon
CUCTEMBI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBa  HEOPraHWYECKMX  BEIIECTB  pA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CyLIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMHM BELIECTBAMU
C TIOMOIIBIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIM;

cOPMUPOBAHHOCTh ~ yYMEHMsI  KjJacCU(PUUUPOBATh XUMHUYECKHE  pEaKLUu
[0 pa3IMYHbIM MpHU3HAKaM (YUCIy M COCTaBy pPEarupyroluX BEIIECTB, TEMJIOBOMY
addekTy peakuuu, U3MEHEHHIO CTENEHEW OKHUCICHUSI DJIEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
MOJIHBIE W COKpAIEHHBIC YPAaBHEHUS PEAKIMM MOHHOTO OOMEHAa, yYMThIBasl YCJIOBHUS,
IIPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKLUMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
yTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKHUX BEIIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHHUH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaKuui;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiMy OT Pa3IMYHbIX (HAKTOPOB; XapakTep CMEUICHUS XMMUYECKOIO0 pPaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3aeicTeus (nmpunuun Jle larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE IMPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOINX HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUH T'a30B MPU XUMUYECKUX
peakiMsIX, MacChl BelllecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO dddexTa
pEaKLMU Ha OCHOBE 3aKOHOB COXPAHEHUsI MACChl BEILLIECTB, IPEBPALLCHUS U COXPAHEHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCYJ10i U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIa O0pAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATH  XMUMHYECKUN
SKCIEPUMEHT (pa3jioKEHUE TMEepPOKCHAa BOJOpOJa B MNPUCYTCTBUU KaTaau3aTropa,
ONPENECIICHUE CpPEelbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PeaKIMy Ha Cyb(aT-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUSI, pelIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «MeTaibsy 1 «Hemeramiby)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MACHOCTH MPHU 0OpallleHUH ¢ BEIeCTBaMU U
Ja0opaTopHbIM  00OpyIOBaHWEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUid U
dbopmyIUpoBaTh BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

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

c(hOpMHUPOBAHHOCTH YMEHUH COOIOIATh MIPaBUiIa SKOJIOTUUECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIHHOCTU B IEJIAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXawlel TPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JICHCTBUS Ha >KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHMMAas cmbica mnokazarens [IJIK, moscHATH
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAILCHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpraHu3M YEJIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
NPUMEHSTh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBICHUM;

JUISL CJIETIBIX M CIA0OBUASIIMX OOYyYaromMXCsS: YMEHHME HCIOJIb30BaTh PEibe)HO
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins ayis 3anucu xumMudeckux Gopmyi.
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10 KJIACC
HaumenoBanme
No KommuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB o0yJaronuxcs
y4eOHOTO0 IpeameTa
Pa3znen 1. TeopeTrudyeckue 0OCHOBBI OPraHUYECKON XUMMHU

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYECKUX
COEAMHEHUM

A.M. bytnepoBa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHUE B I1OJIYYEHUU HOBBIX BEIIECTB
Y MarepuainoB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

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

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

[IpeacraBnenue o KilacCUpuKauuu
opranun4eckux Beniects. HomeHnknarypa
OPTraHUYECKUX COCTUHECHUI
(cucTeMarnueckas) U TpPUBUAIbHbBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3yYeHHsI BELIeCTB U UX NpeBpaLlleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBSI3b.

[IpUMEHATH OJIOKEHUS TEOPUU
CTPOEHHUSI OPraHUYECKUX BELIECTB

A. M. bytnepoBa j1st 00bsICHEHUS
3aBUCHMOCTH CBOVCTB BELIECTB OT UX
COCTaBa M CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON ) POpMYIT OPraHMYECKUX
BEILIECTB.

OnpenensiTe BUJIbl XUMUYECKON CBS3H
(onIuHapHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IIPUPO/IE, XapaKTEPU30BaTh €€
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e J[emoHCTpaIUu:

— O3HAKOMJICHHE ¢ 00pa3iamMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIEHUIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(rutaBieHue, 0OyTJIMBaHUE W TOPEHUE).

e JlaGopaTopHbIEC OIBITHI:

— MOJIETMPOBAHNUE MOJIEKYIT
OpraHUYECKUX BEIIECTB

3Ha4YCHHE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATH CBA3H C APYTUMU
HayKaMH.

Habmtonath u onuchIBaTh
JIEMOHCTPAIIMOHHBIE OMBITHI; TPOBOAUTD
¥ ONUCHIBATh 1TaOOPaTOPHBIE OMBITHI U
IpakTHUeCKue paboTh

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbie
YTIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH psill. MeTaH 1 3TaH —
MPOCTEUIIINE MPEICTABUTEM AJIKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXO0XJICHUE B MMPUPOJIE, TTOTYyUYCHUE U
MpUMEHEHHUE

2.2 | HenpenenbHbBIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH Psif. DTHIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiu TuIpUpOBaAHHS,
raJIOTeHUPOBAHMS, THIPATALIUH,

PackpeIBaTh CMBICIT HU3Y4aEeMbIX
MOHATUH (BBISIBISITh UX XapaKTEPHbIE
NPU3HAKH), YCTAaHABJIUBATH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILME ITOHATHUSA

IIPY ONMCAHUU COCTABA, CTPOEHUS U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHMM.

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

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

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, PEAKIIHS TOJTUMEPU3ALINHY,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AlleTUIIEH — MPOCTEUIINI
MPEJCTABUTENb AJIKUHOB: COCTaB,
XUMHUUYECKOE CTPOCHUE, (PU3NUECcKue U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOJTYUYEHUE U TPUMEHEHNE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOSHUE MOJICKYI,
(bu3nYeCKUe 1 XUMHYECKHUE CBOHNCTBA
(peakuuu raJoreHUPOBaHUS U
HUTPOBAHMUS), MOTYyYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejoBeka. I eHeTndeckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPO/IOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTU4YECKON HOMEHKIIATypE;
MPUBOJIUTH TPUBHUAIbHBIEC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OrnpenensiTe BUIbI XUMUYECKOU CBSA3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
IpUMEHEeHHUE, PU3UICCKHUE U
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHEC
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH Pa3IMUHbBIX KJIACCOB
yTII€BOJ0OPOIOB (METaHa, ITaHa,
ITUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMHU U TIOATBEPIKIATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (hOPMYJI.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHHUE
B IPOMBIIIJICHHOCTH U B OBITY.
KameHHBI yroyib ¥ IPOIYKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e J[emoHCTpaIuu:

— koymexkunu «HedTe» u «Yroiby;

— BUJeo(parmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— KayeCTBEHHOE OIPEIEICHUE YIIIEpoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
IJIaCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYII
YTJIEBOJIOPOJIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTrueckue paboThI:

Ne 1. TTonydenue sTuneHa U U3y4EHUE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JJAOOPATOPHBIE ONBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBuiiaM oOpallleHus C BeleCTBaAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJIHEHHUSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKUX padoT M0 MOJIYYEHUIO U
U3YYEHUIO0 OPTaHUYECKUX BELIECTB.
[IpencraBiaTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuérHrle 3a1auu:

— OIIpEIENIEHNE MOJIEKYJIIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peakuuu

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

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKuec COCAUHCHUA

3.1

Crouprsl. DeHon

3

IIpenenbHBIE OTHOATOMHBIE CIIUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHE K XUMUYECKUE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOE CTPOEHHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3amMOACHCTBHE CO MIECTOYHBIMH
MeTaJlJIaMU, KAYeCTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnosornueckoe 1eUCTBUE

Ha Opranu3M uyejoBeka. [I[pumeHenue
TJIMIEPUHA U ATUJICHTJIUKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IMOHATHUS

MPU OITMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMYJT OpraHUYECKUX
BELIECTB.

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEILECTB K OIPEAEIIEHHOMY KJIacCy

M0 COCTaBy M CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYE€CKOM HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAJIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznYecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M uenoseka. [I[pumenenune
dbeHomna

3.2

AJBIIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anpaeruapl: popMabaeTu u
aleTanbAeTu]], XAMUYECKOe CTPOCHHUE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakiuu OKUCIEHUSI U BOCCTAaHOBIICHHS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OIHOOCHOBHBIE MPEJICTBLHBIC
KapOOHOBBIE KUCIIOThI: YKCyCHasI
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmIre cBoOiCTBA KUCIIOT, peaKLus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CreaprHOBas U OJIEMHOBAs
KHUCJIOThI KaK MPEICTaBUTENIN BbICILINX
KapOOHOBBIX KUCIIOT. MbLIa KakK COJIH
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

Crnoxuble 3(pupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['niponus
CJIOXKHBIX 3PupoB. XKupsl kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI MTOTYYCHUST TUITUIHBIX
MPEJICTABUTENIEN PA3TMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaiabaeruaa,
aleTanbJAerua, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmala,
IEJUTFOJI03b] ); BBISBIISATH TEHETUYECKYIO
CBSI3b MEK/ly HUMH U TTOATBEPKAATH €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKHUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

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

JUTSL AKABHEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTraHUYECKHUX BEIIECTB, MOSICHATh

Ha MpUMepax CrocoObl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['uaAponn3 xupoB

3.3

YTieBoanl

VYTreBoibl: cocTaB, KiIaccuduKaius
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINHA MOHOCAXapUL;:
O0COOCHHOCTH CTPOEHUS MOJICKYJIBI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTrHYecKas
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
H30MED TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
HaxO0JICHUE B MIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uennroo3a Kak NpupogHbIE
MOJIMMEPHI: CTPOCHUE Kpaxmaia 1
LEJUTIONI03b], PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs PEAKIUS C MOJIOM).
JKCNepUMEHTAIbHbIE METOAbI
U3y4YeHUsl BelleCTB M UX MpeBPaLIeHUii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
npaKTH4ecKue paboThl).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

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

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHMSI TAOOPATOPHBIX OIBITOB

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

JUTSL OTIPEICTICHUS MOJICKYIISIPHOM
(bopMyIIbl OPraHu4eCcKOro BEIECTBa,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
JESITEIbHOCTD; PUHUMATh AKTUBHOE
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e JlaGopaTopHBI€ OIBITHI:

— FOpEeHHE CIIUPTOB;

— B3aUMOJICUCTBUE TIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacuéTHbie 3a1a4n:

— ONPENEIICHUE MOJIEKYJIIPHON
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX JIEMEHTOB U 10 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacu€Thl IO YPABHEHUIO XUMUYECKOMN
peaxiuu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pazgeny

13

Paznen 4. AzoTconep:kaiiue opranHndecKue coeInHeHUst

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE, (PU3NYECKUe 1
XUMHUYECKHE CBOMCTBA (peaKiuu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3alMOCBSI3b, UCIOJIb30BAThH
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C KHCJIOTaMHU M TOPCHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUYSCKHUE COCTUHCHUSI.
du3nyecKre ¥ XMMUYECKHE CBOMCTBA
aMUHOKHUCIIOT (Ha IPUMEPE TIIMINHA).
buonorndeckoe 3HaUeHNE AMUHOKHUCIIOT.
CunTe3 IenTHI0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopudIHas U TPETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, KAYeCTBEHHBIC PEAKITUN
Ha OCJIKH.

IKCcrepUMeHTATbHbIE METObI
M3y4YeHHUsl BelleCTB M X NMpeBpaIeHMii:
e JleMOHCTpaLu:

— JIeHaTypalus OCJIKOB MPH HarpeBaHUU;
— I[BETHBIC pEaKIINK OCIIKOB

COOTBETCTBYIOIINE TTOHSATHUS
IIPU ONHCAHUU COCTABA, CTPOEHUSA U
MPEBPALIEHAN OPraHUYECKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMYJT OpPraHUYECKUX
BEILIECTB.

OrnpenensiTe MPUHAIIEKHOCTD BEIIECTB
K ONPEEIIEHHOMY KJIACCY MO COCTAaBY U
CTPOEHUIO, HAa3bIBaTh UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUS TUTTUYHBIX
MPEACTABUTENIEN a30TCOAECPIKAINX
COeIMHEHUI (METUJIaMUHA, TIUIUHA,
OCIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUISL OpraHM3Ma YeJIOBEKA.
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Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUA — HA0JII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

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

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJIsipHbIe COeINHEHUS

5.1

IInactmacchl.
Kayuyku. Bomokna

2

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

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, TOJTUBUHUIXJIOPUI,
nosnuctupoit). HatypanbHslii u
CUHTETUYECKUE KayqyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BoslOKHA: HaTypaabHbIE
(XJIOTOK, EPCTh, MIENK),
MCKYCCTBEHHbIE (all€TaTHOE BOJIOKHO,

BrnageTs n3ydyaeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX MOHATUN U IPUMEHSTH ATH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOCHHUSI BEICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHUX BEIIIECTB,

JUIs1 OOBSICHEHUS OTICTLHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XMMHUYECKYIO CHMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYIT
BEILIECTB M YPABHEHUN peaKun
MOJUMEPU3AIUY U TIOJIUKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpoCTpaHEHHBIX BUI0B
MJIaCTMACC, BOJIOKOH; MPUMEHEHHUE
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BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

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

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

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

Hroro no pazaeny 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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KAJIEHJAAPHO - TEMATHYECKOE INIAHUPOBAHHUE

NeNe Hara Tema ypoka KosauuecTBo OcHoBHOE Xapakrepuctuka | KonrpoJab
YPOKOB qacoB coaepkaHue ypoka OCHOBHBIX BU10B
o daKT. HEeATCJIbHOCTHU
YYE€HHUKA (HA YPOBHeE
IUIaHY N N
Y4eOHBbIX AeiiCTBH)
I'naea 1. «Cmpoenue seuwiecme» (26 uacos)
1 OcHOBHBIE 1 CrpoeHue aToMa: COCTaB | ApryMeHTHPOBATh
CBEICHUS o spa (HyKJIOHBI) H CJIOKHOE CTPOCHUE aToMa
CTPOCHHH aTOMa JNIEKTPOHHAS 000JI0UKA. KaK CHCTEMBI, COCTOSIIICH
[TonsTue 06 n30TOMAX. U3 siipa v AJIEKTPOHHON
2 YpoBHH  CTpOCHMUS 1 [TonsiTHE 0 XUMHUYECKOM 000J104YKH.
BCILCCTBA JJIEMEHTE, KaK XapakTepu30BaTh YPOBHU
COBOKYITHOCTH aTOMOB C CTPOCHHUS BEIIECTBA.
OJTMHAKOBBIM 3apsiI0M OnwuchIBaTh yCTPONCTBO U
sapa. leMoHcTpanmy. paboty bosbiioro
[Toptpets! 3. Pezepdopaa, | anpoHHOro KoIIaiaepa
H. bopa.
BuneodparmenTs! u
cnaabl «bonbion
aJPOHHBIN KOJUIAUAEPY,
«YpOBHHU CTPOCHHUS
BEIIECTBA»
3 [Tepuoanueckas 1 DU3NYECKUI CMBICH OnuceIBaTh CTPOCHUEM
cUcCTEMA npuHsaTol B Tabmuie /. M. | atToma XuMudeckoro
XIUMHIECKHX MeHnieneeBa CHMBOJIUKH: | 3JIEMEHTA Ha OCHOBE €T0
snementos  JI. W MOPSIKOBOTO HOMEpa MONOKEHUA B
MeHzeneesa B 3JIEMEHTa, HOMepa MIEPHONICCKON CHCTEMe
Iepuoaa U Homepa . . Menneneesa.
CBETE Yy4E€HUA O

CTPOCHUHU aTOMa

rpynisl. [Iorarue o

3anuceBaTh OJICKTPOHHBIC
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DNEeKTPOHHBIE
ceMelncTBa
XUMHUYECKUX
HIIEMEHTOB

BAJIGHTHBIX JIEKTPOHAX.
OTtoOpakeHue CTpOeHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB XMMHYECKUX
3JIEMEHTOB C MIOMOIIIBIO
ANEKTPOHHBIX U
AJIEKTPOHHOTPAYUIECKUX
bopmyn. O6bsIcHEHHE
3aKOHOMEPHOCTEMN
W3MEHEHUS CBOMCTB
AJIEMEHTOB B MEPUOJIaX U
rpymniax nepuoau4ecKon
CUCTEMBI, KaK CJIEJICTBUE
UX JIEKTPOHHOTO
CTpOEHHS. DIIEKTPOHHbBIE
CEMEMCTBA XUMUYECKHUX
JJIEMEHTOB.
JleMoHcTpanuu.
Paznuunbie hopMer
[Tepuonnueckoi CuCTEMBI
XUMUYECKHUX AJIEMEHTOB
. . Menneneena.
IToprper A. U.
Menneneena.
JIaGopaTopHbIE OMBITHI.
MoaenupoBanue
MIOCTPOEHUS
[Tepuonnueckoi CuCTEMBI
C TIOMOIIBIO KapTOUEK

U DJIEKTPOHHO-
rpadudeckue GopMyIIbl
XUMHUYECKUX JIEMEHTOB.
Onpenensats OTHOIICHHE
XMMHUYECKOI'0 3JIEMEHTA K
ONpENIENIEHHOMY
JJIIEKTPOHHOMY CEMENCTBY

IToBTOpEeHUE
00001eHNe
Iloaroroska
KOHTPOJIbHOU
pabote

u
TCMBI.
K

TectupoBanue, penieHue
3a/1a4 ¥ BBIIIOJIHEHHE
YIPA)KHEHUH 110 TeEMeE

BEITTOHATE TECTHI,
pemarh 3a1a4u 1
YOpaKHEHUS IO TEME.
[IpoBOIUTH OLIEHKY
COOCTBEHHBIX
JIOCTHKEHUI B YCBOCHHUH
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teMbl. KoppektupoBatb
CBOU 3HAHUS B
COOTBETCTBUH C

IUIAHUPYEMBIM
pe3ynbTaToOM
Juaznocmuueckasn K.p.
KOHmMPpObHaA
paboma
CraHoBiieHue 51 [Ipennocsuiku otkpeitust | IlpeacraBnsate pa3Butue
pa3BHUTHE [lepuoanueckoro 3akOHa U | HAy4YHbBIX TEOPUH 1O
TIEPUOIMUECKOTO TEOPUU XUMUYECKOTO CIIUPAJIU Ha OCHOBE TPEX
3aKOHA. CTPOEHHUSI OPTAHNYECKUX (bopMyIHPOBOK
COECIMHEHU; pOJIb Ilepnonnueckoro 3akoHa
JIMYHOCTH B UCTOPUU 1 OCHOBHBIX HallpaBJl€HUI
XUMHH; 3HAUECHUE pa3BUTHUS TEOPUU
MIPAKTUKU B CTAHOBIIEHUU | CTPOCHUS (XMMHUYECKOTO,
U Pa3BUTHH XUMHUYECKHUX AJIEKTPOHHOTO U
Teopuil. JleMoHcTpauu. MIPOCTPAHCTBEHHOTO).
[Toptpetsr . U. XapakTepus3oBaTh poiib
Teopus M A M
enzaeneeBa u A. M. IIPAKTUKU B CTAHOBJICHUH
XUMHUHCCKOTO bytneposa Y Pa3BUTUH XUMHUYECKOU
CTPOCHHUS TeopHH.
AprymMeHTHUpoBaTh
4yBCTBO TOPJIOCTH 3a
JOCTHKEHUS
OTEUECTBEHHOW XUMHH U
BKJIQJI POCCUMCKHX
YUEHBIX B MUPOBYIO HAyKy
HNonnas KatnoHnsl 1 aHMOHBL: UX XapakTepHu3oBaTh

XUMHNYCCKas CBA3b

3apsIbl U KJIaccuUKaIus
110 COCTaBY Ha MPOCTHIE U

HOHHYIO CBA3b KaK CBA3b
MCKIAYy HOHAMU,
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10 Honnsie CIIOKHBIE. 00pa3yoImuMucs B
KPUCTAIUINYECKHE [IpeacraButenu. [lonarue | pe3ynbrare OTAAYM WU
PEeLIETKH 00 MOHHON XUMHYECKOH IIpuéMa IEKTPOHOB
cBa3u. Monnas aTOMaMH WIH TPYIIIaMH
KpUCTaJlIn4ecKast pemeérka | aromoB. OnpenensiTh
U (u3NYECcCKUe CBOMCTBA MIPUHAJIE)KHOCTh HOHOB K
BEIIECTB, 00YCIIOBJICHHBIC | TOW WJIM UHOM TPYIIE HA
3TUM CTPOCHHUEM. OCHOBAHUU UX 3apsaa u
Jemonctpauuu. Mozeinb cocTasa.
WOHHOW KPUCTAJUIMYECKON | XapaKTepHu30BaTh
PEETKU Ha TpUMeEpe ¢busnueckue cBoicTBa
XJIOpUAA HATPHUS. BEILECTB C NOHHOMN
MuHepansl ¢ TUM TUTIOM | CBSI3bIO, KaK ()YHKITHIO
KPUCTAJUIMYECKON BHJIa XUMUYECKOW CBS3U U
PEETKOM: KAJIbLIUT, TUIA KPUCTAIIMYECKOMN
TaJIUT. pemETKN
11 KoBanentnas [TonsiThe 0 KOBaJEHTHOH | ONUCHIBATE KOBAIEHTHYIO C.p.
XUMHUUYECKas CBSI3h U CBA3HU. CBA3b, KaK pE3yJIbTaT
ee KIaccH(bUKALIL. DNEeKTPOOTPUIIATENILHOCTD, | 00pa3oBaHus OOIINX
C.p. HENoJIIpHAasl U MOJIIpHas ANIEKTPOHHBIX Map WU KaK
KOBAJICHTHBIE CBSA3H. pe3yNbTaT NepeKpbIBaHUs
12 Kpucrannmueckue K . N
PaTHOCTh KOBAJIEHTHOM AJIEKTPOHHBIX OpOHUTAJIEH.
PeHICTKH BeEIeCTB ¢ CBA3U. MexaHu3Mbl Knaccudunuposats
KOBAJICHTHOM o0pa3oBaHUs KOBAJICHTHBIE CBSI3HU 110
CBA3bIO KOBAJICHTHBIX CBS3CH:

OOMEHHBII 1
JIOHOPHOAKLEITOPHBIN.
[TonsspHOCTH MOJIEKYJIBI,
KakK CJe/JICTBUE
MOJIIPHOCTU CBSI3H U
T€OMETPHUH MOJIEKYJIBIL.
Kpucrannnueckue
PEMWETKYU C 3TUM THIIOM
CBSI3U: MOJIEKYJISIPHBIE U
aToMHble. DU3NYECKUE

90, KpaTHOCTH U CIIOCO0Y
NEPEKPbIBAHUS
AIIEKTPOHHBIX OpOUTANIEH.
XapakTepHu3oBarh
(du3HIecKue CBOMCTBA
BEILECTB C KOBAJICHTHOU
CBA3bI0, KaK (DYHKIIUIO
KOBaJICHTHOM CBSI3U U
THIA KPUCTATITNIECKON
pelmeTKu
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CBOICTBA BEIIECTB,
00yCJIOBJIEHHBIE TUIIOM
KPUCTAIINYECKUX
pemeérok. JleMoHcTpanuu.
Mopenu MONEKyJISIpHOR
KPUCTAJUIMYECKON
pPEETKH HA TpUMepe
«CyXOro JIbJIa» WU oJa U
aTOMHOMU
KPHUCTAIUITMYECKOU
PELIETKU Ha IpUMepe
anMasa, rpadura uim
KBapia. Mojienb
MOJIIpHOTO 00bEMa rasza

13

Merammnueckas
XUMHUUYECKAS CBI3b.

C.p.

14

Kpucrannmueckue
PELLIETKU BEMIECTB C
METAJLUTUYECKON
CBSI3bIO

15

CruiaBsbl

[TonsiTue o
METAJUIMYECKOU CBSI3U U
METAJUTMYECKUX
KPUCTAJUTMYECKUX
pemérkax. Puznyeckne
CBOWCTBA METAJLJIOB HA
OCHOBE HX
KPUCTAJUIMYECKOTO
crpoenus. [Ipumenenue
METAJUIOB HA OCHOBE UX
CBOMCTB. UEpHBIE U
LIBETHBIE CILJIABBI.
HemoHcTpanmu. Moaenun
KPUCTAJUIMYECKHUX
pEMETOK METAILTIOB.
JIaGopaTopHbIE OMBITHI.
Konctpynposanune Mmonenu
METAJUIMYECKON
XAMHYECKOHN CBSI3H

XapakTeprus3oBaTh
METAJJINYECKYIO CBS3b KaK
CBSA3b MEX/y HOH-
aTOMaMu B MeTajljiax u
CILJIaBax MOCPEACTBOM
0000111eCTBIEHHBIX
BAJICHTHBIX JJIEKTPOHOB.
OOBACHATH €AMHYIO
MPUPOIY XUMUYECKUX
CBs3ed. XapaKkTepu30BaTh
¢uznueckue cBoicTBa
METAJUIOB, KaK (PYHKIUIO
METaJUIMYECKOU CBS3H U
METaJUIN4ECKOU
KPUCTAJUIMYECKOU
pemeTKn
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16 Bomopoanas MexMoneKysipHas 1 XapakTepHu30BaTh
XUMHUUYECKaASI CBI3h BHYTPUMOJICKYJIApHAA BOOOPOJHYIO CBA3b KaK
BOJIOPOJIHBIC CBSI3H. 0COOBII THIT XUMHYECKOU
3HavyeHue cBsi3u. Paznnuate
17 3Havenne . MEXMOJICKYJISIPHBIX MEXMOJIEKYIISIPHYIO H
BOAOPOIHON CBA3N BOJIOPOJIHBIX CBSI3€EH B BHYTPUMOJIEKYJIAPHYIO
B IPAUPOJZIC U )KMU3HHA MIPUPOJIC U HKU3HH BOJIOPOJIHBIC CBSI3H.
4CJIOBCKA yenoBeka. JlemoncTpauuu. | PackpsiBaTh posib
Buneodparments u BOJIOPOJIHBIX CBSI3€H B
crnaiapl «CTPYKTYphI OpTaHHU3AIIH MOJICKYJI
Oenkay. JlabopaTopHbie OHMOIIOIMMEPOB, — OCIIKOB
ONBITHI. JleHaTypanus n IHK, — Ha ocHOBe
Oenka MEXITPEIMETHBIX CBSI3EH C
ounonoruei
18 [Tonumepsl, nx [Tosrydenne nmomumMepoB XapakTepu30BaTh
HOJTy4Y€eHHE. peaKiusIMu MOJIMMEPHI KaK
MOJINMEPU3AIUHU U BBICOKOMOJICKYJISIPHBIC
MTOJIUKOHICHCALINH. coeauHeHus. Pa3nmuyath
19 ITmactmacce. Baxueiinme peaKuuy MoJIMMEPU3aALNN
Borokna. MPEJICTABUTEINHN TUIACTMACC | U TIOJMKOHICHCAITUH.
Heopranuyeckne Y BOJIOKOH, UX moy4deHne, | OmuchBaTh BOKHEHIITHE
HOJTHMEDBI CBOWCTBA U MPUMEHEHHE. | IpEeACTaBUTENIN

ITonsatue o
HEOPraHUYECKUX
MOJIUMEPAX U UX
MpeACTaBUTENH.
JleMoHcTpanum.
Komnexiumn
«ITmacTmaccer»,
«Bomoxnay. O6pa3ibl
HEOPTaHUYECKUX
MOJIMMEPOB — BEILIECTB
aTOMHOW CTPYKTYpPBbI

IIJJACTMACC U BOJIOKOH U
Ha3bIBaTh 00JIACTH UX
MMPUMCHCHUA.
YcranaBinuBaTh €IUHCTBO
OPraHUYeCcKOr U
HEOPraHUYECKOU XUMHUU
Ha MpUMepe
HEOPraHUYECKUX
MTOJINMEPOB
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20

JucnepcHbie
CHUCTEMBI

21

I'pyboaucnepcHbie
u
TOHKOJIMCIIEPCHBIE
CHCTEMBI

22

Cunepesuc u
KOaryJIsus

[TonsiTue o nucnepcHon
¢aze u TUCTIEPCUOHHOMN
cpene. ArperatHoe
COCTOSTHHE pa3Mep YacCTHI]
(a3bl, KaKk OCHOBA JJIs1
KJaccu(uKanuu
JUCTIEPCHBIX CHCTEM.
OMyIbCUH, CYCIICH3UH,
a’p030JId — TPYIIIBI
rpyOOAMCIIEPCHBIX
CUCTEM, UX
MPEeACTaBUTENH. 30JI1 U
relld — TPYIIIBI
TOHKOJIUCTIEPCHBIX
CUCTEM, UX
npenacrasutenu. [louarue
0 CHHEpe3uce u
KOAryJISIIIHH.
JleMOoHCTpanuu.
Komnnexuuu o6pasion
Pa3TUYHBIX JTUCTIEPCHBIX
cucteMm. CuHepesuc u
KOaryJsIus
JlaGopaTopHBIE OTIBITHI.
[TonydeHue KOITOUIHOTO
pacTBopa KypuHOTo Oenka,
HCCIIEIOBaHHE €r0
CBOMCTB C TTOMOIITBIO
Ta3epHON yKa3KH U
MIPOBEJICHUE €TO0
nenarypanuu. [lomyuenue
AMYJIBCUU PACTUTEIIEHOTO
Macia u HabmoieHue 3a e€
paccnoenuem. [lonyuenne
CYCIIEH3HH «H3BECTKOBOTO

XapakTepHu30BaTh
Pa3IMYHBIC TUITBI
JIUCTICPCHBIX CUCTEM Ha
OCHOBE arperaTHoro
COCTOSTHUS JTUCIICPCHON
(a3el U IUCIEPCUOHHON
cpenbl. PackpbiBaTh poiib
Pa3IMYHBIX TUIIOB
JIUCTICPCHBIX CUCTEM B
YKU3HU TIPUPOJIBI U
obmiectBa. [IpoBOAUTH,
Ha0JII0IaTh U OIMCHIBATh
XHUMHAYECKUHN
OKCIIEPUMEHT
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MOJIOKa» M HAOJIOAEHHUE 3a

eé cemuMeHTanuein

23 Pemenne 1 Pemienue 3a1a4 u Perrate 3a1a4n u
paC'-ICTHLIX 3aJ1a4 Ha pra)KHeHI/Iﬁ 10 TEMEC YIpaxHCHHUA 110 TEME.
onpejieNieHNe IIpoBoauTE OLCHKY
MacCOBOM JIOJIN C°6CTBeHHI{X
KOMIIOHEHTOB JOCTHXKCHUH B YCBOCHUH

TeMbl. KoppekTupoBars
cMecHu
CBOM 3HAHUS B

24 PeH_[eHI/Ie 1 COOTBETCTBUH C
pacyeTHBIX 3a/1a4 Ha MTAHAPYEMBIM
OIIPpEACTICHNE pe3yIbTaToOM
00BEMHOM JTONTH
BBIXO/1a TPOAYKTA
peakiumn

25 [ToBTOpEeHUE M 1 Tectuposanue, pemenue BBIIOIHATE TECTHI,
060011IeHIE 33124 U yIpaKHEHHH 110 pemiarth 3a1a4d U

TEMe YIPAXKHEHUS 10 TEME.
[TpoBOAUTH OIIEHKY
COOCTBEHHBIX
JIOCTH>KEHUH B YCBOCHHUH
Tembl. KoppekTiupoBath
CBOU 3HAHUSA B
COOTBETCTBHUH C
IJIAHUPYEMBIM
pe3yJIbTaTOM

26 Konumponvnas 1 K.p.
paooma No |

I'nasa 2. «Xumuueckue peaxkyuuwy (18 u)

27 Annorponus u 1 AJToTponu3anus 1 OmnpenensiTh

U30MepHs n30Mepu3anus, Kak MPUHAIEKHOCTh
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28 Krnaccuduranms peakuu 6e3 H3MEHEHUs XUMHYECKOH peaKIuHu K
XUMHYECKHAX COCTaBa BEILICCTB. TOMY WJIM HHOMY THITY Ha
peaKIuit Annorponus u eé OCHOBAHMU TIO PA3TUYHBIM

PUYHHBL. npusHakaMm. OTpaxars Ha
Knaccudukanus peakuuii | mucbme TerioBoi 3 dexr

29 TepMOXUMHUIECKOE 0 Pa3IMYHBIM XMMHYECKHUX PEaKknui ¢

ypaBHEHHE PeaKITuu OCHOBAHHUSM: TI0 YUCITY U | TOMOIIBIO
COCTaBYy PEareHTOB U TEPMOXUMHYECKIX
MPOAYKTOB, 1O (asze, 1Mo YpaBHEHHH.
HCIIOJIb30BAHUIO IToaTBEpK1aTH
KaTajau3aTropa Win KOJINYECTBEHHYIO
(bepMeHTa, TI0 TeIJIOBOMY | XapaKTEpUCTUKY K30- U
addekry. SHIOTEPMUYECKHUX
Tepmoxumuueckue peakumii pacyéramu 1o
ypaBHEHUSI PEaKLUii. TEPMOXHMHUYECKUM
JleMoHCTpanuu. YPAaBHEHUSM.
PactBopenue ceprou
KHUCJIOThl © AMMUAYHOU
CEeNTUTPHI U PUKCAIHS
TETUTOBBIX SIBJICHUHN JIJIS
3THUX MPOLIECCOB

30 CkopocThb DaKTOphI, OT KOTOPHIX VcranaBnvMBath C.p.
XUMHUYECKUX 3aBUCUT CKOPOCTH 3aBUCUMOCTE CKOPOCTHU
peaKuui. XUMHUYECKUX PeaKIHii: XMUMHUYECKON peakiu OT
C.p. MIPHUPOJIa pearupyromux MIPUPOIBI PEearupyIOIINX
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31 daxTopsl,
BIIMSIFOLIAE HA
CKOPOCTh PEaKIIUH

32 Karanus, pepMeHTbI

Y UHTHOUTOPBI

BEILIECTB, TEMIIEpaTypa,
IJI0IAIb UX
COMPUKOCHOBEHUS
pearupyrouumx BeueCTs,
UX KOHIEHTpaIUs,
MIPUCYTCTBUE
karaymsaropa. Ilonsatue o
katanuse. DepMeHThl, Kak
OMOJIOTUYECKHE
KaTaJlu3aTOPHI.
HNHrubuTopsl, Kak
«aHTOHUMBI»
KaTaJIu3aTOPOB U UX
3Ha4eHue. /[eMoncTpanuu.
B3aumoneiictBus
pacTBOPOB COJISIHOM,
CEpPHOU U YKCYCHOM
KHUCJIOT OJIMHAKOBOM
KOHIIEHTPALIUHU C
OJIMHAKOBBIMH KYCOYKaMH
(TpaHynamu) HUHKA U
B3aUMOJICHICTBHE
OJIMHAKOBBIX KYCOYKOB
Pa3HBIX METAJIOB
(Maruus, IIMHKA, JKees3a) ¢
pacTBOPOM COJISTHOU
KHUCJIOThI, KaK pUMep
3aBUCUMOCTH CKOPOCTH
XUMUYECKUX PEaKUUid OT
MIPUPOJIBI BEIICCTB.
B3aumoneicrteue
pacTBOpOB THOCYIb(aTa
HaTpusi KOHLUEHTpAuu U
TEeMITepaTyphl C paCTBOPOM
CEpPHOM KUCIOTBI.

BEIIIECTB, UX
KOHIIEHTpaluH,
TEMIIepaTypbl U TUIOIIAIH
UX COPUKOCHOBEHHUSI.
PackpsiBath poiib
KaTaJn3aToOpOB Kak
(haKkTOpOB yBEITUUYCHHUS
CKOPOCTH XUMHUYECKOM
pEaKIMy U paccMaTpUBaTh
MHTHUOUTOPHI KaK
«@HTOHHUMBI»
KaTaJIn3aTOPOB.
XapakTepu3oBarhb
(hepMeHTHI Kak
OuoI0rnYecKue
KaTaJan3aTophbl OSITKOBON
MPUPOJBI U PACKPHIBATH
WX POJIb B IPOTEKAHUHU
OMOXMMHUYECKHUX peaKIni
Ha OCHOBE
MEXTPEIMETHBIX CBsI3EH C
o6uonorueil. [IpoBoauTs,
HaOII0/1aTh U OMUCHIBATh
XAMHUYECKHI
HKCIIEPUMEHT
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MoaenupoBanue
KUIISIIETO CIOS.
I'eTeporennslii kaTanus Ha
IpUMepe Pas3IoKEeHUS
MEPOKCH/Ia BOJIOPOJIA B
MPUCYTCTBUH TUOKCUIA
Maprania. Jlaboparopusie
omnbIThl. Mcnons3oBanue
HEOPTraHNYECKUX
KaTaJin3aTopoB (comei
xKelesa, MoIuJa Kaus) u
MPUPOJHBIX OOBEKTOB,
CoJieprKallnX Karaiaa3y
(ceIpoe msico, kapTodenn)
JUISL Pa3IoKEHUS
MEPOKCHIa BOJOPOIA

33 HeoGparumeie u
oOpaTuMbIe
peaxiuu.

34 XuMHUYeCKoe

paBHOBECHE U
crocoOBI ero
CMEICHUS

Knaccudukanms
XUMHUYECKHUX PEaKIHi Mo
MPU3HAKY HX
HamnpasneHus. [lonarue o6
0o0paTUMBIX peaKlusixX U
XUMHUYECKOM PABHOBECHUU.
[Tpunnun Jle-lllarense n
CHOCOOBI CMETIEHUS
XUMHUYECKOTO PAaBHOBECHS.
OO01mmas xapakTepuCcTHKa
pEeaKunii CHHTE30B
aMMHaKa ¥ OKCHJIA CephI
(VI) u paccmotpenue
YCJIIOBUI CMEIIEHUS UX
paBHOBeECHS Ha
MIPOU3BO/ICTBE.
JleMoHcTpanum.
CwmellieHre paBHOBECHS B
cucreme Fe* + 3CNS™

OnuceIBaTh COCTOSIHUS
XUMHUYECKOTO PAaBHOBECHS
U TIpeJy1araTh CrocoObl
€ro CMEIICHUS B
HEO0OXOIUMYIO CTOPOHY
Ha OCHOBE aHajIn3a
XapaKTEePUCTUKU PEAKIINU
u npuHiuna Jle-Ilarense.
[IpoBoauTh, HAOIIOAATE U
OITMCHIBATH XUMHUYECKHHN
AKCIIEPUMEHT
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Fe(CNS)3, JlabopaTopHbie
onbIThl. WmocTparst
npasuia beproie Ha
MPAKTHKE — MPOBEJICHHE
peakiuii c oopazoBaHuEM
ocajika, ra3a U BOJIbI

35 ['uoponms OGpaTumslii 1 Onpenernsith THII C.p.
HEeOOpaTUMBIN 1 HEOOpaTUMBbII TUAPOIM3BL. | THIPOJINA3A COIH
00OPATUMBIA. I'maponus conent u ero Ha OCHOBE aHayn3a e€
C.p. Tunsl. ['unponus coCTaBa.

OpraHUYECKUX Knaccugpunuponartsb
36 Poxs runponmza . .
COEZIMHEHUH B KUBBIX THJPOJIN3 COJIeH 110
OpraHnu3MoOB, KaK OCHOBa KaTUOHY U aHHUOHY.
obmeHa BerecTB. [lonstue | XapaktepuzoBaTh pojb
00 2HEPreTHYECKOM THJPOJIN3a OPraHUYECKUX
oOMEeHe B KJIETKE U POJIU COEJIMHEHUH, KaKk
TUZIPOJIA3a B HEM. XUMHYECKON OCHOBBI
JIaGopaTOpHBIE OIBITHI. oOMeHa BeIIeCTB U
Ucnerranme OHEPTIHUH B )KUBBIX
UHAUKATOPaMH CpeJIbl opranusmax. [IpoBoauts,
pacTBOpPOB coOJer HaOJII0aTh U ONHUCHIBATH
Pa3IMYHBIX TUIIOB. XUMHYECKUN
OKCIICPUMCHTIIATH THUII
THJPOJIN3a COJIH Ha

37 OxucauTeNnbHO- Crenenb okucnenud u e€ | Onpenensrs
BOCCTAHOBUTEJILHBIC OIPECACIICHUEC 110 OKUCIUTCIIBHO-
peakiuu (dhopmynaM OpraHUYECKUX | BOCCTAHOBUTEIIHHBIC
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38 OKucIuTENb U Y HEOPraHUYECKUX peaKkIuK Kak IPOLECCHI C
BOCCTAaHOBUTEID BEIIECTB. DIEMEHTHI U W3MCHCHHUEM CTEIICHEH
BEIIIECTBA, KaK OKHCJICHUS DJIEMEHTOB
OKHUCJIUTEIH U BEIIIECTB, YYACTBYIOIIMX B
BoccraHoButenu. [lonsatue | peakuuu. Paznuuars
O MpoIlleccax OKUCICHUS U | OKUCIUTENb U
BOCCTaHOBJICHUSI. BOCCTaHOBUTEIIb,
CocraBieHue ypaBHEHUNH | IPOLIECChI OKUCIEHUS U
XUMHUYECKUX peaKluid Ha BOCCTAHOBJICHUSI.
OCHOBE 3JIEKTPOHHOT'O CocTaBnsiTh ypaBHEHUS
39 Merton Oananca. Jlemonctpanuu. | OBP Ha ocHOBe
SJIEKTPOHHOTO B3anmMoneiicTBre IMHKA C | AJIEKTPOHHOTO OalaHca.
OananHca COJITHOM KHUCIOTOU U [TIpoBouTH, HAOTIOAATH U
HUTpPATOM cepedpa. OIMCHIBATh XUMHUYECKUI
JlaGopaTopHBIE OIBITHI. SKCIEPUMEHT
OKHUCIUTENBHO-
BOCCTaHOBUTECIIbHAS
peaKkIus ¥ peaKus
oOMeHa Ha mpumepe
B3aMMO/ICHCTBUS
pacTBOpoOB cyibdaTa
menu(Il) c xenesom u
pacTBOPOM LIEIOYH.
40 DIIEKTPOIIN3 XapakTepucTuka OnuceIBaTh MEKTPOIIU3 C.p.
pacmiaBoB U OJICKTPOJIM3a, KaK KaK OKHCJIINTCIBbHO-
PacTBOPOB. OKHUCJIUTEIBHO- BOCCTaHOBUTEJIbHBIN
C.p. BOCCTaHOBUTEIILHOTO npoiiecc. Paznuyaars
nporecca. OcobeHHOCTH ANEKTPOJIN3 paCIlJIaBOB U
41 [IpakTnyeckoe
3JIEKTPOJIN3a, BOJHBIX PaCTBOPOB.
TIPUMCHCHHE MPOTEKAIOILIETO B Xapaktepus3oBaTh
DIIEKTPOJIN3a

pacTBOpax IEKTPOIUTOB.
[IpakTrueckoe
IIPUMEHEHHE DIIEKTPOJIN3A:
[IOJIyYEHHUE TAJIOTEHOB,
BOZOPOJa, KUCIOPOAA,

MPAKTUYCCKOC 3HAYCHUC
9JICKTPOJIN3a Ha ITPUMEPE
IMOJIYYCHH aKTUBHBIX
MCTAJIJIOB U HEMETAJIJIOB,
a TaKXeE

49



®enepanbHast paboyas iporpamma | Xumusi. 10—11 kinaccst (6a30BbIi ypOBEHbD )

LIEJIOYHBIX METAJIOB U
IIeJI0YeH, a TaKKe
QITIOMUHHUS SJIEKTPOJIU30M
pacIiaBoB U paCTBOPOB
COEAMHEHUH ITUX
snemeHToB. [loHsTe o
raJibBaHOIUIACTHKE,
raJbBaHOCTETUH,
padUHUPOBAHNH IIBETHBIX
METaJUIOB. /[eMOHCTpanuu.
KoncrpynpoBanue Mmoaenu
JIIEKTPONU3EpA.
Buneodparment ¢
IIPOMBIILIIEHHOU
YCTaHOBKH U1l OJTyYEHHUS
ATIOMUHHUS

rajgbBaHOIUIACTUKH,
rajbBaHOCTETHH,
padUHUPOBAHUY IIBETHBIX
METAJLJIOB

42

Ilpakmuueckasn
paooma Ne 1

Pemenne
SKCIEPUMEHTATbHBIX
3aJ1a4 110 TeME
«XMMHYECKHUE PEAKLIUUY

[InanupoBars, MPOBOAUTH
Ha0JII01aTh U ONMCHIBATH
XAMHUYECKHI
HKCIEPUMEHT C
cOOJII0ZICHUEM TTPaBUII
TE€XHUKU 0€30MaCHOCTH

43

[ToBTOpEHUE N
0000111eH1e
W3Y4YEHHOIO

TectupoBanue, penieHue
3a/1a4 ¥ yIPaXHEHUH 110
TeEME

BEITIOTHATE TECTHI,
pelaTh 3a1a4u 1
YIPAXKHEHUS 10 TEME.
IIpoBOaUTH OLIEHKY
COOCTBEHHEBIX
JIOCTUKEHUH B YCBOCHHUH
TeMbl. KoppekTupoBarh
CBOU 3HAHUSA B
COOTBETCTBHUH C
MJIAaHUPYEMBIM
pe3yJIbTaTOM

44

Koumponvnan

K.p.
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paooma Ne 2

I'nasa 3. «Bewiecmea u

ux ceoiicmea» (15 u)

45 O61re Gpu3nIecKue 1 du3nUECKHE CBOKCTBA XapaKkTepu3oBarh
CBOMCTBA METALIIOB METAJJIOB, KaK ()yHKITUS busnueckue u
UX ctpoeHus. [enenue XMMHYECKHE CBOMCTBA
METAJUIOB HA TPYNIIbI B METAJIJIOB KaK ()yHKITUIO
TEXHUKE U XUMHH. CTPOEHHUS UX aTOMOB U
XUMHUYECKUE CBOKCTBA KPUCTAJUIOB HA OCHOBE
METAJLIIOB U npeacrasneruii 0o OBP u
BJIEKTPOXUMHUYECKHUM psii | TIOJIOKEHUSI METAJIJIOB B
HanpspkeHui. [Tonsitue o ANEKTPOXUMUUYECKOM Py
METAJLUIOTEPMUU HanpspkeHui. HaGmonats
(UTFOMUHOTEPMHUH, Y OINUCHIBATh XMMUYECKUI
MarHueTepMuu u Jp.). SKCIIEPUMEHT
JlemoHcTpamuu.
Kosutekuust metamios.
BzaumoneiictBue
KOHIICHTPHUPOBAHHOM
46 O6mme 1 A30THOM KHCIIOTHI C
S p—. MEbIO. B(im,HHKa
N TEPMUTHON CMECH.
CBOMCTBA METAJIOB
IToptper H. H. bekeroBa
47 Hewmetamnsl kak 1 Hemeramnsl kak OmnuchBaTh 0COOCHHOCTH C.p.
OKUCJIUTEIIHN. okucnautenu. Hemeramibl IMOJIOXKCHHUA HEMECTAJIJIOB B
C.p. kak BocctaHoButenu. Psg | [lepuonnyeckoii Tabnuiie
48 HeMeTamiel Kak 1 anektpoorpunarensHoctu. | . 1. Mengeneena,
WNuepTHble nin CTPOEHHE UX aTOMOB U
BOCCTAHOBUTEIHU

0JIarOpOIHBIC Ta3HI.
JleMoHCTpanuu.
Kostekuust HeMeTanmios.
Bcenbika uépHoro
nopoxa. BeitecHenne
rajJjioreHOB U3 UX

kpuctamioB. CpaBHUBATH
CHOCOOHOCTh
KaJUTOTPOIINH C
MeTaJuIaMHu.
XapaxTepu3oBaTh 0011
XMUMUYECKHE CBOMCTBA
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pacTBOPOB IPYTUMHU
rajoreHaMu

HeMmeTauioB B ceete OBP
1 UX IOJIOKEHUS
HEMETAJUIOB B PAlY
ANEKTPOOTPHUIIATEIIBHOCTH.
Hab6mronaTtes 1 onuceIBaTh
XUMHAYECKHM

AKCIIEPUMEHT
49 Kucnotsr Kucnotsl ¢ Touku 3penus | COOTHOCUTh C.p.
HEOPraHNM4YCCKUC U ATOMHOMOJICKYJISIPHOT'O HpeHCTaBHTeﬂeﬁ
OpTaHNYECKHE. yueHust. KuciaoTsl ¢ TOUKM | OpraHUYecKHUx U
C.p. 3peHus Teopun HEOPraHHIECKUX KHCIIOT ©
3IEKTPOJIUTUYECKON COOTBETCTBYIOLIEH
nucconuanuu. Kuciorsl ¢ | kinaccuukamoHHOMI
TOYKH 3pEHUS MPOTOHHON | rpynmnoil. OnuceiBaTh
teopuu. ObmMe o0mrre cBoMCTBa
XUMHUYECKHUE CBOWCTBA OpraHUYEeCKUX U
kucnot. Kimaccudukanus HEOPTraHUYECKUX KHUCIIOT B
kucnot. JIabopaTopHbIii ceere TO/l u ¢ mo3uuuu
oneIT. UccienoBanue OKHCJICHUI-
KOHIICHTPUPOBAHHBIX BOCCTAaHOBJIEHUSI KATHOHA
PacTBOPOB COJISTHOM U BOJIOpPO/Ia UJIK aHUOHA
YKCYCHOM KHCJIOT KHCIIOTHOTO OCTAaTKa.
KaneJxbHBIM METOJIOM Npu | OmnpeaensiTh 0COOEHHOCTH
50 XUMHUECKHE WX paz0aBJICHUH BOJOM. XUMHUYECKHUX CBOMCTB
CBOMCTBa a30THOH,
HEOPraHUYeCKUX U KOHHCHTPHPOBAHHON
CEepHOU U MypaBbUHOMN
OpPraHuYeCKuX
KkucioT. [IpoBoauTh,
KHCIIOT HaOII01aTh U OOBSICHATE
pe3ynbTaThl
IIPOBEIEHHOTO
XUMHUYECKOTO
IKCIIEPUMEHTA
5l OcHoBaHus OcHoBaHMUsI € TOUKH OnuceiBaTh
3peHHs HEOPTaHUYECKHE
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HEOpraHUYEeCKHe U
OpraHUYECKHE

52

XHUMHUYECKHE
CBOMCTBA
HEOPraHWYECKUX U
OpraHUYEeCKHUX
OCHOBaHUM

aTOMHOMOJIEKYJIIPHOTO
yueHusi. OCHOBaHuUs ¢
TOUYKH 3PEHUS TEOPUU
3JIEKTPOJIUTHUYECKON
nmuccouuanuu. OCHOBaHUS
C TOYKH 3pEHUS
MIPOTOHHON TEOPHH.
Knaccudukanus
OCHOBaHMI. XMMHYECKUE
CBOMCTBA OPraHUYECKUX U
HEOPraHUYECKUX
OCHOBAaHHII.
JlemoHcTpamuu.
Komekuus mwenoyen u
amMuHOB. B3aumoeiictBue
apoB
KOHIIEHTPUPOBAHHBIX
pacTBOPOB COJISTHOM
KHUCJIOThI U1 aMMHaKa
(«apIM O€3 OTHS).
[Tonyuenne aMMuaka u
W3YYEHHUE €r0 CBOMCTB.
JIaGopaTopHbIE OMBITHI.
[Tonyuyenue
HEpPacTBOPUMOTO
THUAPOKCH/IA U €T0
B3aUMOJICVICTBHE C
KHUCIIOTOMN

ocHoBaHMs B cBeTe TO/I.
XapakTeprus3oBaTh
CBOMCTBA OPraHUYECKHUX U
HEOPraHUYECKUX
OCCKUIIOPOTHBIX
OCHOBAHMI B CBETE
MIPOTOHHOM TEOPHH.
[IpoBoauTh, HAOMIOAATH U
OIMCHIBATH XUMHYSCKUH
AKCIIEPUMEHT
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53 AmdorepHbie Heopranuueckue XapaKkTepu3oBaTh
COeIMHEHUS aM(pOTEepHBIC COCTUHEHUS: | OPraHuYeCcKUe U
HEOpraHMJIECKHE 1 OKCHUJIbl U TUAPOKCHU/IBI, — | HEOpraHUYeCKue
OpraHHYECKHE WX CBOWCTBA U MOJYy4YCHHE. | aMPOTEpPHBIC COSTUHEHHUS
AmdoTepHbIe KaK BEILECTBA C
OpraHUYeCKUe JIBOMCTBEHHOM (pyHKIUEH
COEIMHEHMS Ha IIPUMeEpe KHCIIOTHOOCHOBHBIX
AMHUHOKHUCIIOT. [lenTtuasl u | CBOMCTB.
54 XUMUYECKHUE MENTUIHAS CBSI3b. AprymMeHTHpoBaTh
CBOMCTBaA JleMoHcTpanuu. CBOMCTBAa aMUHOKHCIIOT
HEOPTraHUYECKUX U Paznuunble cnyyan KaK aM(OTEepHBIX
OpFaHquCKHX B3anMOACUCTBHUA OpTraHN4YCCKUX
aM(bOTEpPHBIX pacTBOpOB conel"{ coelMHEeHUH. PackphiBaTh
COC/TMHCHHH QATIOMUHHUS CO MIENOYBIO. Ha OCHOBE
JIaGopaTopHbIE OMBITHI. MEXIPEIMETHBIX CBA3EH C
[Monmy4yenne amdoTepHoro | Omonorueit poin
TUAPOKCHUIA U U3YyUEHUE aMUHOKHUCIIOT B
€ro CBOMCTB OpraHu3aluy KU3HU
55 Comm Knaccudukanus conei. XapaKkTepu30BaTh COIM
XKéctkocTh BOJIBI U OpraHUYEeCKUX U
56 O6imue CrocoObI €€ ycTpaHEHUSI. HEOPTraHUYECKUX KHUCIIOT B
XUMHIUYECKHE [Tepexon kapboHaTa B CBETE TEOPUHU

CBOWCTBA coJiei

TUAPOKApOOHAT U
obpartHo. O011me
XMMHYECKHE CBOMCTBA
coJied. JIeMOHCTpaLuH.
[Tonydyenue KECTKOM BOABI
U yCTpaHEHHUE €€
JKECTKOCTH.
JIaGopaTopHbIE OMBITHI.
[IpoBenenue
KaueCTBEHHBIX PEaKLU 10
OTIPEICTICHUIO COCTaBa
COJIN.

AIEKTPOJIUTAYECKOMN
JIMCCOIALUY.
CooTHOCUTD
MpeACTaBUTENEH coneil
OpTraHUYECKHUX U
HEOPraHWYECKUX KHUCIIOT C
COOTBETCTBYIOLIEH
KJIaCCU(UKAIMOHHON
TPYIIION.
XapakTepu3oBarth
’)KECTKOCTB BOJIBI 1
npeiaratb CrocoObl eé
ycTpanenusi. OmuchIBaTh
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o0lI1ue CBOMCTBA COJIell B
ceetre TO/. [IpoBoauTh,
HaAO0IIONATh U OIIUCHIBATH

XUMHUYECKUN
9KCIEPUMEHT
57 Hpaxkmuueckas 1 Perenue [11aHUpPOBATE, TPOBOAUTH, ILp.
paboma Ne 2 AKCIEPUMECHTATBHBIX HaOJIF01aTh ¥ OMKMCHIBATH
3aja4 1o Teme: «BemecTBa | XUMHUYECKHIA
U X CBOWCTBa» IKCIIEPUMEHT C
COOJIIOJICHUEM TTPABHII
TEXHUKH 0€30MTaCHOCTH
58 [TosTOpEHUE U 1 TectupoBanue, pemieHre | BBIIOIHATH TECTHI,
0000111EHNE TEMBI 3a7a4 U YIPaKHEHUH 10 peumiaTts 3aga4yu u
TEeMe YIPaKHEHUS 110 TeME.
[IpoBOINTH OLIEHKY
COOCTBEHHBIX
JIOCTH>KEHUHN B YCBOCHHUH
Tembl. Koppektuposathb
CBOM 3HAHUS B
COOTBETCTBHUH C
IUTAHUPYEMBIM
pe3yIbTaToOM
59 Koumponvnasn 1 K.p.
paooma Ne 3
I'nasa 4. «Xumusn u coepemennoe oouiecmeo» (7 u)
60 Xumudeckast 1 [ToHsATHE O XUMUYECKOM XapakTepu3oBarh
TEXHOJIOTHS TEXHOJIOTHH. XUMHUYCCKHE | XUMUYECKYIO TEXHOJIOTHIO
61 TIpON3BOACTEO peaKIvy B IPOU3BOJICTBE | KaK MPOU3BOIUTEIBHYIO
AMMUAKA I aMMHaKa U METaHoJIa. CHITy 00IIecTBa.
Oo6mas OnuceIBaTh XUMUYECKUE
MeTaHoJIa
KJIacCU(pHUKAMOHHAS MPOILIECCHI, JISKAIINE B

XapaKTepUCTHKA PeaKIni
CHHTE3a B IIPOM3BOJICTBE

OCHOBC ITPOU3BOJACTBA
aMMHaKa 1 M€TaHoOJa, C
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9TUX NpoAyKkToB. HayuyHsie
IIPUHLIMIIBL, JISKAIUE B
OCHOBE IIPOU3BOJICTBA
aMMHaKa ¥ METaHOJIA.
CpaBHeHHe 3TUX

MIOMOIIIBIO POJTHOTO SI3bIKA
U SI3BIKA XMMUH.
YcranaBauBaTh aHAJIOTHH
MEXy IBYMS
MIPOU3BOJICTBAMHU.

MIPOU3BO/ICTB. dopmynupoBats o01IMe
JlemoHcTpanuu. Mozaenu | Hay4HbIC IPUHIHIIBI
MPOMBIIIUICHHBIX XMMHYECKOTO
YCTaHOBOK HOJTY4CHHS IPOM3BOICTBA
CEpPHOM KHUCIOTHI U
CHHTE3a aMMHaKa
62 Xumuueckas MapkupoBka AprymMeHTHpOBAaTh
I'paMOTHOCTb KakK YIIaKOBOYHBIX HCOGXOIII/IMOCTI:
KOMIIOHEHT 00mIeit MaTepUaioB, MIICKTPOHUKH | XUMHUYECKOH IPaMOTHOCTH
KyJIBTYpbI YeJloBeKa 1 OBITOBOM TEXHHKH, KaK KOMIIOHCHTa
9KOJIOTMYHOTO TOBapA, OOIIEKyIbTYPHOM
MPOJIyKTOB ITUTAHUS, KOMITETCHTHOCTH
ATHKETOK IO yXOJy 32 YeJoBeKa. Y METh
ollex101. JleMoHcTpanyy. | noixy4arb HEOOXOIUMYIO
Buneogparments! u UHOPMALHUIO C
63 Pazmiunble CIIAMJIBI O CTENICHU MapKUpPOBOK Ha
MapKUpOBKH 9KOJIOTMYECKOM YACTOTHI | YIAKOBKaX Pa3MYHBIX
ToBapa. JlaboparopHbie MPOMBINUICHHBIX U
onbITHL. M3yueHne NPOJIOBOJILCTBEHHBIX
MapKUPOBOK Pa3IHYHBIX TOBapOB
BUJIOB POMBIIIICHHBIX U
MPOJIOBOJILCTBEHHBIX
TOBapoB
64 [ToBTOpEeHue u TectupoBanue, penieHue BEITTONHATE TECTHI,

o0o01ieHne Kypca

3a/1a4 U BBIIIOJIHEHHE
YIOpaXHEHUH IO TEMeE

peuiars 3aa4u U
YIPaXKHEHUS 110 TEME.
IIpoBOIUTE OLIEHKY
cOOCTBEHHBIX
JOCTHKEHUHN B YCBOCHUU
TeMbl. KoppekTupoBarh
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CBOM 3HAHUS B
COOTBETCTBUU C
TUTAHUPYEMBIM
pe3yJIbTaTOM

65 Hmozosas 1 K.p.
KOHMPOIbHAA
paboma

66 Ananus 1
KOHTPOJIbHOU
paboTHL.
[TonBenenue UTOroB
roga

6. YYHEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLLECCA
Yueono-memoouueckuit komnnexm
1. Xumus. 11 knacc. Yueonuk (apropsl O. C. I'abpuensn, 1. I'. Octpoymos, C.A. CnaakoB) - M.: [Ipocsemienune, 2019
2. Meroauueckoe nocodue. 11 kiace (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB) - M.: IIpocsemenue, 2019
3. Ilporpamma kypca xumuu aisi 10—11 kmaccoB oOmieoOpa3zoBarenbubix yupexiaenuin (aBropsl O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnankoB) - M.: IIpocsemienue, 2019
4. Pabouas Tetpaasb. 11 kiace (aBtopel O. C. I'abpuensn, C. A. Cnanko) - M.: IIpocsenienue, 2021
5. Terpanp 11t 1aOOPAaTOPHBIX ONBITOB M MpakTudyeckux padot. 11 kiacc (aBropsl O. C. I'abpuensn, U. B. Akcénona) - M.:
[Ipocsemenue, 2021
6. Xumus B TecTax, 3afavyax u ynpaxsenusx. 11 knacc (aBropsl O. C. I'abpuensin, U. B. Tpury6uak) - M.: Dx3ameHn, 2021
7. KoHTpoibHBIE M caMoOCTOsITeNbHBIE paboThl 1o xumuu. 11 kmacc (aBropsl O.C. I'abpuensn, . I'. Octpoymos, C. A.
CnankoB) - M.: Dk3amen, 2021
Hngpopmayuonnwvie cpeocmea
1. http://www.alhimik.ru. TlpeacraBnenbl pyOpHKH: COBETHI Aa0UTYPHUEHTY, YYUTENIO XHMHHU, CIPABOYHHK (OYCHb
OonpIas MOA0OpKAa TaOMHI] W CIPABOYHBIX MaTEPUANIOB), BEcelas XWMHS, HOBOCTH, OJMMIIHAJAbI, KyHCTKamepa (macca
WHTEPECHBIX UICTOPUICCKUX CBEICHUM).
2. http://www.hij.ru. XXypraan «XuMust u )KU3Hb» TOHATHO W 3aHAMATEIBHO PacCKa3bIBaeT 000 BCEM MHTEPECHOM, UTO
MIPOUCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
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3. http://chemistry-chemists.com/index.html. DnekTpoHHBINH XypHAT «XUMHUKH U XUMHUSI», B KOTOPOM MPEICTABICHO
MHOECTBO

OIBITOB IO XUMHH, 3aHHUMATEIbHON HHGOpPMAIMH, MO3BOJISIONICH YBJICYh YYCHHKOB SKCIICPHUMEHTAILHOW YaCThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3moxkHast TUTEpaTypa 1o XHUMHUH.

5. http://www.drofa-ventana.ru. M3BecTHoe u3maTeNnbCcTBO y4eOHOW nuTepaTypbl. HOBUHKM HaydHO-TIOMYJISIPHBIX H
3aHUMATEIbHBIX KHUT 10 XUMHH.

6. http://1september.ru. ypHan s yuuTelield U1 He TOJIbKO. BoibIioe KoarmuecTBO paboT yUSHHUKOB, B TOM YHCJIC H
UCCIICIOBATEIILCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IMKOIBHBIA MOPTad CO CCBUIKAMH Ha 00pa30BaTEIIBHBIC
CaWThI [10 XUMUMU.

8. www.periodictable.ru. CoopHuk cTareii 0 XUMHUYECKUX JI€MEHTaX, HIUTFOCTPHUPOBAHHBIN OMMMCAHUEM SKCIIEPUMEHTOB.
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