[Tpunoxxenne Ne 12.1
K OCHOBHOH 00pa3oBaTeIbHOM Mporpamme
cpeanero obuiero oOpa3oBaHus

PABOYAS ITPOT'PAMMA
1o y4eOHOMY nmpeaMeTy « XuMHs»
0a30Bblil yPOBEHb
10-11 kaacesl



Pabouas mnporpamma mno ydeOHOMYy mnpeamery «Xumus» (0a30Bblii YpPOBEHB)
(npenmetHas obnacTh «EcTecTBEeHHO-HAYyUYHBIE MPEAMETHI») (Jajieeé COOTBETCTBEHHO —
nporpaMma IO XUMHUHU, XUMHS) BKJIIOYAET MOSICHUTENIbHYIO 3alMCKYy, COAEp’KaHUE
oOy4deHusl, MJIaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMbl MO XUMHH, TIAHUPYEMbIE
PE3yJIbTAThI, TEMATHUECKOE MIIAHUPOBAHUE.

[losicHuTenbHas 3amuMcka OTpakaeT oOlIMe LEeNM M 3aJadyd M3yYeHUs XUMUH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHIO 00y4arouuMucs,
MECTO B CTPYKType ydeOHOro IjlaHa, a TaKXke MOAXO0Abl K OTOOpY CcoAepKaHusi,
K OIpEACNICHUI0 IUIAHUPYEMBIX pe3yJbTaTOB U K CTPYKType TEeMaTH4YECKOTO
TUTAHUPOBAHUS.

Copepxanue OO0yuyeHHUsI paCKpbIBaeT COJEp)KATEIbHbIE JIMHUM, KOTOpPBIE
npeajaratoTces A 00s13aTeIbHOT0 M3YYEHMsI B Ka)JJOM KJIacCe Ha YpPOBHE CpPEIHEro
o01rero oOpazoBaHwUs.

[Inanupyemble pe3yJabTaTbl OCBOCHHS MPOTrpaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJbTaThl 3a BeCh IMepuoj OOy4YeHHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHHWsA, a TaKXKe MPEIMETHbIE JOCTHXKEHHUs O0ydarolierocs
3a KaXJIbIi TOJ] 00yUeHHSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XUMHHM Ha YpOBHE CpefHero oodiiero oOpa3oBaHusi pa3paboTaHa
Ha ocHOoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHuU
B Poccuiickoit ®enepanun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS deaepaabHOn
oOpa3oBaTelpbHOM TporpaMmbl  cpenHero obmero obpazoBanus (DOII COO),
npencraBieHHbIX B denepanbHOM TrocylnapCTBEHHOM 0O0Opa30BaTEeIbHOM CTaHAApTe
COO, ¢ yuérom Konnennuu mnpenojgaBaHus Y4eOHOTO mpeameTa «XUMUS»
B oOpasoBatenbHbIX opraHuzanusax Poccuiickoit Deaepannn, pean3ynX OCHOBHBIC
oOpa3oBaTelbHBIE MPOrPAMMBI, ¥ OCHOBHBIX TMOJOXKEeHUU «CTpaTteruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon no 2025 roga» (PacnopspkeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONPEIETCHUIO OOIIeH
cTpaTeruu oOy4YeHHUs, BOCHUTAHUA U PA3BUTHUSL O0ydYaIOUIUMXCS CPEACTBAMH y4eOHOrO
npenmera «Xumusi» ausg 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
KoHrenryainbHeie mojioxkeHuss DI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
COJepKaHMsl, pe3yJIbTaTOB oOOy4yeHHUs U TpeOOBaHMH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM C JaHHBIMU TOJIOXKEHUSIMU TporpaMma mo Xumuu (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

yCTaHaBIIUBaeT 00s3aTelibHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpKaHHUeE,
OMpeieIAeT KOJIMUYECTBEHHBIE U KAU€CTBEHHbIE €r0 XapaKTEePUCTUKU HAa KaXKJOM dTare
M3YUYEHUsI MpeaMeTa, MPeayCMAaTPUBAET MPUHIIUIBI CTPYKTYPUPOBAHUSL COMNEPKAHUS U
pacrpeielieHus ero 1o KjiaccaM, OCHOBHBIM pazjieslaM U TeMaM Kypca;



MaéT MPUMEPHOE pacHpe/iesiCHHEe y4eOHBIX 4YacoOB IO TEMAaTUYECKUM pasjieliam,
PEKOMEHAYeT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3YUEHHSI OTAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3pAacTHBIX 0cobeHHocTel ooyuaromuxcs 10-11 knaccos;

TaéT METOJMYECKYI0 HWHTEPIpETAllMI0 IIeJIe H3ydeHHs] TpeIMeTa Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEMe cpeaHero oOmiero  0o0pa3oBaHus,
COJIEp)KaTEeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MIpOrpaMMbl  CpelHero o0mero oOpa3oBaHusi (JIMUHOCTHBIX,
METanpeMETHbIX, TPEJAMETHBIX), OCHOBHBIX  BHUJIOB  Yy4eOHO-TIO3HABATEIBHOM
NeATeIbHOCTH O00OYy4YaloIerocss IO OCBOCHUIO cojepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIMSAM B TMpPOTpaMMe IO XUMHUU COOJIIOJIEHA MPEEeMCTBEHHOCTh
¢ ¢enepanbHOl paboyelt mporpaMMoOl OCHOBHOT'O OOIIEro oOpa3oBaHUs IO XUMUH
(nns 8-9 kmaccoB 0Opa3zoBaTENbHBIX OpraHu3alnii, 0a30BbId YPOBEHB).

Xumudeckoe oOpazoBaHUE, TMOJTydyaeMOe BBITYCKHHUKaMH 00I1e00pa3oBaTeIbHON
OpraHu3aIliy, SIBISAETCS HEOThEeMJIEMON dYacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM dTAallOM peaiu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CHCTEME XUMHUYECKOT0 00pa3oBaHus. DTH
[IEHHOCTHU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U
oOmiel KyJabTyphl YENOBEKa, a TaKkKe DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO M TMPHUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHUe
oOydJaromuxcs Ha YPOBHE CpEeAHEro oO0IIero oOpa3oBaHUs CpPENCTBAMHU y4eOHOTO
npeamera «XUMHS», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OIPEAEIEHBl B MPOrpamMme
0 XUMHH C YYETOM CrelMPUKA HAYKU XUMUHU, €€ 3HAYCHUS B MO3HAHWUU MPUPOJIBI U
B MaTepHaJbHOM JKM3HU OOIIecTBa, a TaKke ¢ Yy4éroM oO0mmx Iened u
MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbl CPEIHETO OOIIero
oOpazoBanuss B Poccuiickoit Deneparuu. Tak, Hanpumep, npu (HOPMUPOBAHHUH
COIlep KaHMs TpeaMeTa «XHUMHUS» YYTCHBI CIEAYIONIME TOJOXKEHUs O crenuduke u
3HAYEHUU HAYKH XUMUHU.

XUMHUSL KaK DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT oco0yi poJib
B COBPEMEHHOM IMBWIM3AIIMHU, B CO3/JaHUN HOBOW 0a3bl MaTepHAIbHON KyIbTypbl. OHa
BHOCHT CBOM BKJIaJl B (G OPMHUPOBAHUE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHS, B CO3/IJaHUE
LIETTIOCTHOTO TMPEACTaBICHUSI 00 OKpYXKAlOIIEM MHpPE KaK O €IMHCTBE MNPUPOAbI U
YelioBeKa, KOTOpoe (GOopMHUPYETCs] B XMMHUU HAa OCHOBE TOHHWMAHWS BEIICCTBEHHOTO
COCTaBa OKPYXKAIIIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMHU 00JIACTAMU MIPUMEHEHUSI.

TecHo B3aMMOAEHCTBYSL C JPYrUMH €CTECTBEHHBIMM HAyKaMH, XHUMHS CTaja
HEOTHEMJIEMON 4YacThi0 MHUPOBOM KYJIbTYphl, HEOOXOAUMBIM YCJIOBHUEM YCIEUIHOIO
Tpyla U KU3HM Kaxaoro ujeHa oOmectBa. CoBpeMEHHass XHUMHS Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TE€XHOJOTHM HalpaBlieHa Ha PElICHHE TI100aIbHbIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIIEBOM,
AKOJIOTUYECKOM O€30MacCHOCTU U OXPaHbl 3/I0POBbSI.



B cooTBeTcTBHM ¢ 00IIMMHU LENSIMU U IPUHIIMIIAMY CPEAHETO O0IIEro 00pa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  YPOBCHb HW3YUYCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYydYaroIInXcs,
HEOOXOJUMYIO UM [JIi BBIPAOOTKH MHMPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOTO
BKJIIOYEHHUS B JKM3Hb COIMyMa, MPOAOJKEHUs] 0Opa30BaHUSI B PA3IUYHBIX 00JIACTIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisronuMHy npeaMeTa «XuMHUs» SBISIIOTCS 0a30BbIe Kypchl — «OpraHudeckas
xumus» U «OO011as 1 HEOpPraHUYECKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAHUW MO HEOPTraHUYeCKOU
XUMUU (C BKIIOYEHHUEM 3HAHUW U3 OOIIed XUMHH) U OPraHUYECKONW XUMUHU.
dopMHUpOBaHUE JAHHOW CHUCTEMBbl 3HAHWI TPU HU3YYECHUU MpeaMeTra oOecredrBaeT
BO3MOKHOCTb PACCMOTPEHHUSI BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOIIKX MOHATUM,
3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanuss KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopMrpoBaHa B IporpaMMe 1o XUMHUH Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3Y4YEHHI0 Y4yeOHOro Marepuania U OOyCIIOBJI€Ha HMCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX TEOPETHYECKUX YPOBHAX. Tak,
B Kypce€ OpraHMYeCKON XMMHM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPHUH CTPOEHHSI OPTaHUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKHUX U
AJIEKTPOHHBIX MPEACTAaBICHU O CTpOeHUH BemiecTB. CBeieHHs] 00 M3y4aeMbIX B Kypce
BEIIECTBAX HAlOTCA B Pa3BUTUU — OT YTIJIIEBOJAOPOJOB IO CIOXKHBIX OHOJIIOTMYECKHU
AKTUBHBIX COC€AWHEHUN. B Kypce OpraHM4eckod XHMHUM IIOJYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOI'O 00IIEero o0Opa3oBaHMs I€PBOHAYATIbHBIC
NPECTaBIICHUsI O XHWMHYECKOW CBS3U, KIACCU(UKAIIMOHHBIX TMpPU3HAKAaX BEIIECTB,
3aBUCHMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[lon HOBBIM yriaoMm 3peHuss B mpeamere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCsi M3YYEHHbIH HAa ypPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
TEOPETUYECKUN MaTepuai U (PaKTOIOTHUECKHE CBEJEHHUS O BEIIeCTBAX U XUMUYECKOU
peaknuu. Tak, B 4acTHOCTH, B Kypce «O01asi 1 HeopraHu4ecKasi XUMHs» 00yJaronmmcs
MPEAOCTABISIETCA  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE MEPUOJUYECKOr0 3aKOHa
C OOIIETEOPETUYECKUX U METOJOJOTUUECKHUX TMO3UIIHNMA, TTy0Xe MOHSAThH UCTOPUUECKOE
n3MeHeHne (QYHKIMKA 3TOro 3akoHa — OT o0oOmaromeid a0 OOBICHSIOMEH Hu
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUKA O BaKHEMIIMX BENIECTBAaX, HUX COCTaBE, CTPOCHHH,
CBOMCTBaX W NPUMEHEHHHM, a TAKXKE O XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MPOTEKaHus AomnojHsercs B kypcax 10 u 11 kiaccoB sanemeHTamMu
COJIep>KaHMsl, UMEIOIUMU KyJIbTYPOJIOTUUECKUN U MPUKIAJHON XapakTep. DTH 3HAHUS
CrOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSA3U XHUMUU C APYTUMU HAyKaMH, PACKPBIBAIOT €€
pOJib B TMO3HABATEIBHON M MPAKTUYECKOU AESTEIBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKEHHUSI K IPOILIECCY TBOpUECTBA B O0JACTU TEOPUU U MPAKTHUYECKHUX
MPUIOKEHUI XUMHUH, MOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIECTBEHHO



Y JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKU OCMBICINBAThH
HH(pOpMALINIO U PUMEHSTH €€ IJI MOMOJHEHUs 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCHEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 3a/ad. B 1enoMm coaepxkanue ydeOHOro
npeaMera «XuMHUs» JaHHOTO YPOBHSI M3Y4YE€HHUST OPUEHTUPOBAHO Ha (HOPMUPOBAHHE
y 00Yy4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI sl MOHUMaHus (GuiIocodCKux HIeH,
TaKUX KaK: MaTepUaIbHOE €JUHCTBO HEOPraHUYECKOr0 M OpPraHHuvYecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
MIPUPOJIHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY HOBBIMU
dbakTaMu U TEOPETHYECKUMH MPEANOCHIIKAMHU, OCO3HAHHME POJM XUMHUHU B PEIICHUU
AKOJIOTUUECKUX TPoOJeM, a Takxke MmpoliieM cOepexeHus PHEPreTUYeCKUuX pecypcos,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MAaTEPHUATIOB.

B nane pemenus 3ajiad BOCHUTaHUS, PA3BUTHS U COLMAIM3ANKU 00YUYaIOIIHXCS
MPUHSTHIE MPOTPAMMOM IO XMMUU MMOJIXO0IbI K OIIPEACIICHUIO COIEPKaHUsI M TIOCTPOCHUS
npeaMeTa IpeayCMaTpuBaloT (POPMHUPOBAHME YHUBEPCAIBHBIX YYEOHBIX JIEHCTBUIA,
UMerIIMX 0a30BOEC 3HAUYCHHE TSI PA3IMYHBIX BUIOB JACATEILHOCTH: PEIICHUS MPOOIeM,
MOMCKa, aHajiu3a U 00paboTku uHGOPMAIIUU, HEOOXOAUMBIX JIJIi TPUOOPETEHUSI OTIbITa
MPAKTUYECKON M MCCIEI0BATEIBCKON JEATEIbHOCTH, 3aHUMAIOUIEH Ba)KHOE€ MECTO
B [TIO3HAHUU XUMHH.

B npakTuke npernojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00111eT0 0Opa3oBaHUs
TaKk ¥ Ha YpPOBHE CpeAaHEro olIiero oopa3oBaHusi, IPU OMPEICICHUH COJIepKATEIbHON
XapakTEepPUCTUKW 1I€JIE HW3y4YeHUs TMpeAMETa HaIlpaBICHUEM TNEPBOCTEIIEHHOU
3HAYMMOCTH TPAJUIIMOHHO MpHU3HAETCS (HOPMUPOBAHNE OCHOB XMMHYECKONH HAayKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MMPAKTUYECKON JCATEILHOCTH YeJIOBEeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUSI TaKOU
MOAXO/T K OIPEACICHUIO 1IeJIeH N3YUEHHUS MIPEIMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo 1aHHOM TOYKE 3PEHUS TJIABHBIMM LEJISIMUA U3YYCHUSI TTpeaMeTa « XUMUSI»
Ha 6a3oBoM ypoBHe (10-11 Ki1.) SIBISFOTCS:

dbopMupoBaHUE CUCTEMBl XMMHUYCCKUX 3HAHWNA KaK Ba)KHEWIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIE MOHSTHS,
(dbyHIaMeHTanbHbIe 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAayKd, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEHN UX PA3BUTHUS U CTAHOBJICHUS,

dbopMupoBaHME W pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BEIIECTB W XUMHUUYECKUX pPEaKIUil, HEOOXOAUMBIX JUIsi TPUOOpPETEHUS YMEHHUM
OPUEHTHPOBATHCS] B MUPE BEILIECTB U XUMHUYECKUX SIBIICHHUI, UMEIOLIUX MECTO B PUPOJIE,
B PAKTUYECKOW U MOBCEIHECBHOM JKU3HU,

pa3BUTHE YMEHHMM M CIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM H
OOBSICHECHUEM XHMHUYECKOT0 OJKCIEPUMEHTA, COOJIOACHUEM TMpaBuia 0e30MacHOro
oOpalleHus ¢ BeIeCTBaMHu.

Hapsiny ¢ »TuM conepxarenbHas XapaKTepUCTUKA Leled M 3aJad U3ydeHUs
MpeIMeTa B IPOrpaMMe MO XUMUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU



C HOBBIMH TPUOPUTETaMH B CHUCTEME cpeaHero ooOuiero obpazoBanusa. CeroaHs
B TpPEMNoJIaBaHUM XMMHUHU B OONBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIEep)KaHUsl OOY4YEeHHs, OPUEHTUPOBAHHOW HA MOATOTOBKY BBITYCKHHKA
oromeo0pa3oBaTeNIbHOM  OpraHW3allii, BIAJACIOIIET0 HE Ha0OpOM 3HAHUU, a
(YHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTUBHOTO
MOJTyYeHUS 3HAHUH U TMPUMEHEHHUS UX B PEANBbHOMN KU3HU IS PEeUICHHs MPAKTHIECKIX
3a/ay.

B o510i CBA3M IIpy HM3ydyeHUM Ipeamera «XHUMUs» NOMHUHHUPYIOIIEE 3HAUYCHUE
NprOOPETAIOT TaKKE LIETH U 3a/1a4H, KaK:

ajanrtanus OoOyJaromMXCsl K YCIOBHSM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpAa,
dopMupoBaHUE MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITETbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HECHHBIX CUTYAIUSX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMECHECHHUEM;

dopmMupoBaHue y 00ydJarONIUXCS KIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETEHIIUH ),
MUMEIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JESATEIBHOCTH: PEIICHUS
npoOyiieM, TMOHWCKa, aHanmu3a M o0paboTku  uHOpmanmuu,  HEOOXOIUMBIX
JUIS IPHOOPETEHUS OIbITA e TEILHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B IIO3HAHUU
XMMHH, a TaKXKe I OLEHKH C IMO3ULUN HKOJIOTMYECKOM O0e30macHOCTH XapakTepa
BIMSIHUS BEIIECTB M XMMMUYECKUX IPOLECCOB Ha OpPraHU3M 4YeJIOBEKa M IPUPOJHYIO
cpeny;

pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH OOYYaIONIUXCSA: CIIOCOOHOCTH CaMOCTOSITEJIbHO MPHUOOpPETaTh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUU C JKU3HEHHBIMM MNOTPEOHOCTSAMM, MCIIOJIb30BAThH
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JIJIS TIOMCKA U aHaIM3a yueOHON U Hay4yHO-
HOMYJIIPHON MH(OPMALIUU XUMHUYECKOTO COJEPKaHUS;

(GopMupoBaHue U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOAATEIPHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, HpPU IUIAHUPOBAHMM W MPOBEAECHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTaHUE Y 00y4aroMXCsl YO KIEHHOCTH B TYMaHUCTUYECKOW HAIIPAaBICHHOCTH
XUMUH, €€ BaXHOM pOJM B pEIIEHUH TI00aJIbHBIX TMPOOJIEM palOHAIBHOIO
NPUPOJIOTIONB30BAHMS, TOMOJHEHHUS] DJHEPreTUYECKHMX PECYpCOB U COXPaHEHUs
NPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO OTHOILIEHUS
K TpUPOAE U CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OMNbITa HCIOJb30BAHUS
MOJYYEHHBIX 3HAHUM ISl MPUHATHS TPAMOTHBIX PEHICHUH B CUTYAIUsX, CBA3aHHBIX
C XUMUYECKUMH SIBICHUSMHU.

lenu w 3agaun  W3ydeHUs MpeaMeTa «XHUMHUS» TMONYYHIH TMOAPOOHYIO
METOIMYECKYI0 HHTepHperanuio B pasnene «[lmanmpyembie pe3yabTaThl OCBOCHHUS
IporpaMMBbl IO XUMUW», Ojarogaps ueMy oOecredeHo YETKOEe MPEACTABICHHE O TOM,
KaKhe 3HAaHUS U YMEHHS HMEIOT MpSAMOE OTHOUICHHE K pealu3alidd KOHKPETHOM
IEJTH.



B yueOHOM mutane cpenHero obmiero o0pa3zoBaHUs NpeaMeT «XHUMHs» 0a30BOT0
YPOBHS BXOAHUT B COCTaB MPeIMETHOM 001acTi «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOmiee YuCIIO 4YacoB, PEKOMEHIOBAHHBIX IS HM3Y4YCHUS XuUMHH — 68 4acos:
B 10 kmacce — 34 ygaca (1 gac B Hemenmio), B 11 kimacce — 34 yaca (1 yac B Hezemo).



COJIEP) KAHUE OBYYEHMUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

IIpenmer opraHuyeckom XUMHM: €€ BO3HUKHOBEHME, DPA3BUTUE M 3HAYCHUE
B TOJYYEHUM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHbIE MOJIOKEeHUS. CTPYKTYpHBIE (DOPMYIIbI
OpraHu4eckux BewecTB. ['omonorus, nzomepus. XuMHUYECKasi CBs3b B OPraHUYECKUX
COEIMHEHUSAX — OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccuukanuu OpraHuueckux BeunlecTB. HomeHkmarypa
OpraHMYeCcKUX COeJIMHEHUH (CMCTeMaTH4yecKas) U TPUBHAJIbHbIE Ha3BaHMS BAXKHEUIIUX
[IPEACTAaBUTEIIEH KIIACCOB OPraHUYECKUX BEIIECTB.

JKCNEePUMEHTAIbHbIE METO/IbI H3yYeHHUsS BeleCTB M UX NMpeBpalieHui

O3zHakomiieHHe ¢ 00pa3liaMyi OPraHMYeCKHX BEIIeCTB U MaTepUAIaMH Ha UX OCHOBE,
MOJICTMPOBAHME MOJIEKYJl OpPTaHMYECKUX BEIIECTB, HAOJIIOJEHWEe U OIMHCAHHE
JIEMOHCTPAITMOHHBIX OIBITOB MO MIPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU
(nnaBneHue, 0OyriiMBaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHUH psifl. MeTaH U 3TaH — mpocTeiime
NPE/ICTABUTENN aJIKAaHOB: (PU3MUYECKHE U XUMUYECKHE CBOMCTBA (PeaKIMu 3aMEIICHHs 1
TOpPEHUs), HAX0XKICHHUE B MPUPOJIC, TOTYyICHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psAJ. DTUICH U TPONUJICH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUA, THUIpATAllMK, OKHUCJICHHS U TMOJMMEpU3aIuu),
MOJIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 wu wmetwnOyrtaawen-1,3. cTpoeHue, BaKHEHIIHe
XUMHYECKUE CBOMCTBa (peakius mnonumepuszanuu). llooydeHne CHHTETHYECKOTO
KaydyKa ¥ pe3HHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHWS, TOMOJIOTHYECKUI psia. AICTHICH —
MPOCTEUIITNI TPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUUYCCKHE
CBOMCTBA (peakmuy THUAPUPOBAHUSA, TAIOTCHUPOBAHUSA, THApATAIlUU, TOPCHHUS),
MOJIYYCHHUE U IPUMEHEHHE.

Apensl. bensoin: cocras, cTpoeHue, pu3ndeckne U XUMHIECKIE CBOWCTBA (PeaKiuu
TAIOTCHUPOBAHUS W HHUTPOBAHUS), TOJNyYeHHWE U TpUMeHeHue. Toayon: cocmas,
cmpoenue, Quzuueckue u Xumuyeckue CceouUcmeda (peakyuu 2ai02eHUpPO8aHus U
HUMpOBanus), noayyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b
MEXIy yrIeBOAOPOIaMH, MPUHAIICIKANTUMHU K PAa3IMIHBIM KJIaccaM.

! KprUG‘OM B TCKCTC BBIACICHBI JJICMCHTBI COACPKAHUA y‘Ie6HOFO Marepualia, KOTOPBIC HN3YYarOTCA

B O3HAKOMMTEIBHOM IUIaHE W HE BKJIOYAIOTCS B COCTAaB MpPEAMETHBIX pe3ynbTratoB ocBoeHuss OOII COO
Ha 6a30BOM YpOBHE.



[IpupoaHble UCTOYHUKYU YIIIEBOIOPOAOB. [IpupoiHbIi ra3 U NONyTHHIE HEPTSIHBIE
ra3el. HeTb 1 €€ npoucxoxnenune. CrnocoObl nepepadoTKu HEPTH: MEPErOHKa, KPEKUHT
(TepMuyeckuid, KaTaluTUyeckuil), mnuposu3. IlpomykTsl nepepaboTku HedTH, HX
NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI yrojib W MPOAYKTHI €T0
nepepadoTKu.

JKCIepUMEHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3aMu IMIacTMace, KayuykoB U pe3uHbl, KoJiekuuu «HedTb»
U «Yroiap», MOJEIMPOBAHME MOJIEKYJ YIJIEBOAOPOJOB M TaJOr€HONPOU3BOAHBIX,
pOBE/ICHNE MPAKTHYECKOI padoThl: MOJTyYeHUE STUIICHA U U3YYEHHUE €0 CBOMCTB.

PacuéTHble 3agaun

Boluncnenus mo ypaBHEHUI0O XUMHYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEIECTBA WJM TMPOJYKTa PEaKIUH IO HW3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEAKITUN ).

Kucaopoaconep:kamme oprannyeckue coeJMHeHUsI

[IpenenpHbIe 0THOATOMHBIC CIUPTHL. METaHOJ U 3TAHOJ: CTpOeHUE, Pu3nUecKue u
XUMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMH MeETajjlaMH, TajJoreHOBOJOPOJaMH,
rOpeHHe), MpuMeHeHne. BonopoaHbIe CBSI3M MEXIY MOJIEKYJIaMu cnupToB. JleiicTBue
METaHOJa ¥ ATaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIULEPUH: CTPOEHUE, (PU3NYecKue M
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIECJIOYHBIMM METANIAMH, Kaue€CTBEHHAas
peakiusi Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3M 4esioBeka. [IpumeHneHue
[JIMLEPUHA U STUJICHTIINKOJIS.

deHouT: CTPOCHUE MOJIEKYJIbI, (PU3UIECKUE U XUMHIECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue denHoa.

Anbaerunsl U kemowsi. DopManbaeru, aleTaibJAeTu/l: CTPOCHUE, PU3NUECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMy OKUCJIEHUS U BOCCTAHOBJICHUS, KAaYECTBEHHbBIC
peaKkium), NoJly4deHue U NpUMEHEHUE.

Ayemon: cmpoenue, Quauyeckue u Xumuieckue c8ouUcmea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIyYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAasS M yKCyCHas
KHUCIIOTBI: CTPOCHHE, (PH3NIECKHE U XUMUYECKHE CBOWCTBA (CBOMCTBA, OOIIHME JIJIs Ki1acca
KHCIIOT, peakius JTepudukanuu), moiaydyeHne ©u mnpuMmeHeHue. CrTeapwHOBas W
OJICMHOBAs KMCJIOTHI KaK MPEJACTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak cojiu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

CnoxHbie 3pupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [lpumenenne xxupoB. bruonornueckas poJib > KUPOB.

VYrneBoabl: cOCTaB, KilacCHU(PUKAIUS YIIEBOAOB (MOHO-, M- U MOJUCAXapHbl).
I'mroko3a — mpocTelmii MOHOCaxXapua: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NIECKHUE
W XHMHYECKHE CBOMcCTBa (B3ammopeicTBue ¢ ruapokcunoMm wmeau(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcunia cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TIHOKO3bI),
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HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuHTe3. OpykTo3a
KaK M30Mep TIFOKO3bI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIU3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman wu memmtrono3a Kak OpUponaHbIe monuMepbl. CTpoeHHME Kpaxmana u
1EJUTI0NI03b1. DU3NYECKHE M XUMUUYECKHE CBOMCTBA Kpaxmasia (THAPOJIA3, Ka4eCTBEHHAS
pEeaKIus C UOJOM).

JKCIepUMEHTAJbHbIE METOAbI H3yUEeHHSs BellleCTB U UX NpeBpalleHUu

[IpoBenenue, HAOMIOJEHWE M OMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJJTHOATOMHBIX CIUPTOB (OKHCIICHUE ITAHOJIA OKCHUIOM
menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJHUIEPUHA C TUIPOKCHUIIOM
menu(ll)), anpaernnoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepebpa(l) u
ruapokcugom  wmenu(ll), B3aumojeilicTBue Kpaxmalia ¢ HOJIOM), IIPOBEJCHUE
IPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuéTHble 3agaun

Brluncnenus mo ypaBHEHUIO XMMHUYECKONW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOT'O BEIIECTBA WM TPOJAYKTa pEaKIMu [0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN ).

A3oTcoJep:Kaniue opranHudecKne coeJuHeHn s

Amunbl. Memunamun u anuiun: cocmas, cmpoenue, Quauueckue u Xumuyeckue
ceolicmea (eoperue, 83aumooeticmaue ¢ 8000U U KUCIOMAMUL).

AMUHOKHUCTOTHI Kak aM(OTepHbIe OpraHuyeckue coeauHeHus. duznyeckue u
XUMHYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha puMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUPOIHBIE BBICOKOMOJEKYJSPHBIE coeauHeHus. llepBuuHas,
BTOpHUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XUMHUYECKHUE CBOMCTBA OEIKOB: THAPOIIN3,
JIeHATypaIusi, KaueCTBEHHBIC PEaKIIy Ha OCIKH.

JKCNEePUMEHTAIbHbIE METO/IbI H3YYEeHUS BeleCTB U UX NPpeBpalleHuil
HaGmronenrne u omucaHue JAEMOHCTPAIMOHHBIX OTBITOB: JCHATYypamus OeIKOoB
MIpU HArPEBAHUH, [[BETHHIE PEAKIIMU OEJIKOB.

BricokomoJiekyJIsipHbIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJISIDHBIX COCAWHEHHUH: MOHOMED,
MTOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJIMMEPHU3AINH, CPEIHSS MOJICKYIISIpHAS Macca.
OCHOBHBIC METOIbI CHHTE3a BBICOKOMOJCKYJISPHBIX COSTUHCHHH — IMOTUMEPHU3AIUI U
MTOJTMKOHICHCAITHS.

IInacmmaccer  (noaudsmunen, NOAUNPONUTLEH, NOJUSUHUIXIOPUO, NOJUCIUPOIL).
Hamypanonoui u cunmemuyeckue Kayuyku (0ymaoueHosvlil, XJI0pONpeHosbvlll U
uzonpeHoswiil). Bonokua: umamypanvhvie (XI0NOK, wepcmbv, WENK), UCKYCCMBEHHblE
(ayemamuoe 80JI0KHO, BUCKO3A), CUHMemuYecKue (KanpoH u 1aCau).
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IKCNEPUMEHTAIbHbIC METOAbI H3YYCHUS BELIECTB M MX NIPeBpPalleHui
O3HakomIieHHE ¢ 0Opa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U

Peanuzamus MeXIpeIMETHBIX CBJA3€M IIpU HU3YYEHUH OPraHUYECKOW XUMHUHU
B 10 Kyacce ocymiecTBIsIeTCs Yepe3 UCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUN, TAaK W IOHATUW, SBISIOIIMUXCA CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6111e ecTeCTBEHHO-HAYUYHbIE MOHATHUS: SIBJICHHUE, HAyYHBIN (pakT, runoresa, 3aK0H,
TEOpusl, aHaJIU3, CUHTE3, KiaccUu(UKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE.

@duznka: MaTrepus, IHEPTUsl, MaCCa, aTOM, DJIEKTPOH, MOJIEKYJIA, SHEPTETUUECKUM
ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSTHHUE BEIeCTBa, (U3HMUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, OOMEH BeEIIECTB B OpraHu3Me,
doTocuHTE3, OMOJOTUYECKU aKTUBHBIE BellecTBa (OENKH, YTIEBOAbL, )KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE NOPOJbI, IOJE3HBbIE HCKONAEMble, TOIUIMBO,
peCypCehl.

TexHomorus: nuImEeBsle MPOAYKTbI, OCHOBBI PALMOHAIBHOIO NHUTAaHUS, MOIOILIUE
CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPEnapaThl, MaTepUasbl U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnueckue 0OCHOBbI XMMHUM

XUMHUYECKUIA AJIeMEHT. ATOoM. Slapo aroma, W30TOMBI. DIEKTPOHHAS 00O0JOYKA.
DHEepreTHYecKne YPOBHH, IMOJYPOBHU. ATOMHBIE OpOWTaNH, S-, P-, d- SJIEMEHTEHI.
Oco0OeHHOCTH pacipeiesICHUs! SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eThIPEX MEPUOIOB. DIEKTPOHHAS KOH(DHUTYypaIIHsi aTOMOB.

[lepuonnuecknit 3akoH W Ilepuognueckass cucTEMa XHUMUYECKUX 3JIEMEHTOB
.. MengeneeBa. CBsi3p mNepHOAUYECKOr0 3akoHa U Ilepmoanveckoi CUCTEMBbI
xuMuyeckux 3nemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMUECKUX 3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynmnaM W NepuojaM. 3HaYE€HUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbl XUMUYECKON CBA3U (KOBaJIEHTHAsI
HEMoJsipHasT W TOJISIpHAsl, HWOHHAsg, MeTajuindeckas). MexaHu3mbl 00pa3oBaHUS
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). BogopoaHas
CBsI3b. BaeHTHOCTB. DNEKTPOOTPpUIATENBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.
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BemecTtsa MOJEKYJISPHOIO U HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT TUIIA KPUCTAJIJINYECKON PELIETKH.

IlonsiTe 0 qUCHIepCHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBas
J0JIsL BELECTBA B PACTBOPE.

Knaccudukanus HeopraHnyeckux coeauHeHuil. HoMeHkaTypa HeOpraHMYecKHUX
BelleCTB. ['eHeTHMYeckass CBA3b  HEOPTAaHMYECKHMX BEIIECTB, IPUHAJIEKAIINX
K pa3JIM4YHbIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XuMUYeCKUX peakiMii B HEOPraHUu4YecKon
U OpraHWYeCKOW XMMHMH. 3aKOH COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS W
NPEBPALICHUS SHEPTUU ITPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pasznuyHbIX ¢akTopoB. OOpaTuMmbie
peakiuu. XuMu4yeckoe paBHoBecHe. DaKTOphI, BIUSIOIIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [lartense.

Onextponuruyeckass auccouuanus. CuibHble U cialble smekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KUCIIas, HEUTpasbHas, 1eno4Hast. [lonsamue o 6000poOHOM
nokasamene (pH) pacmeopa. Peakuun noHHoro oomeHa. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GeU{eCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniasos u pacmeopoe coneu. llpumenenue 31eKkmpoausa.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YYCHUS BeIeCTB M UX NPeBpalleHu il

Hemonctpanuss tabmui «llepumonnyeckas cucteMa XUMUYECKHX  DJIEMEHTOB
J.. MenneneeBay, u3ydeHue Mojieleld KPUCTALIMYECKUX PEMIETOK, HAOIIOJACHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOAOpOAA B MPUCYTCTBUU KaTajau3aTtopa, OMNpPEAEJICHUE CpPeAbl PacTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCATHHOTO WHIWKATOPA, PEaKIM HOHHOTO OOMEHa), MPOBEICHUE
MpaKkTU4YecKoil paboThl «BnusHue pa3nuvHbXx (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKuumny.

PacuéTHble 3agaun
Pacuétpl o ypaBHEHUAM XUMHYECKUX PEAKIU, B TOM YHCIIE TEPMOXUMHYECKHUE
pacy€Thl, paCU€ThI C UCMOJIB30BAHUEM TTOHSITHS «MAcCOBAas J0JISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxenue HemeramnoB B llepuoamyeckoil cucteMe XUMHYECKHX
anemenToB J[.U. MenaeneeBa u ocoOeHHOCTH CTpOoeHHsS aToMOB. Du3nveckne CBOKWCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAIOB (HAa MpUMEpE KUCIopoaa, cephl, gocdopa u
yIJIepOJIa).

XWUMUYECKHE CBOMCTBA BaXHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yriaepona u KpeMHHUS) U UX COSTUHEHUN (OKCHIOB, KHCIOPOCOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COCTUHEHHUI).

[IprMeHeHnEe BAXKHENIINX HEMETAJUIOB U UX COEIUHEHU M.
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Merauibl. Ilonoxenue MertawioB B llepuoanueckoy cucremMe XUMHUYECKUX
sanemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. OOmme  ¢usmueckue cBoMcTtBa  MetauioB.  CjaBel  METaJIOB.
DIEKTPOXUMHUYECKUI PSAJl HANIPSKEHU I METAJUIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIIUX METAIOB (HAaTPUi, KaJIUM, KalbI[Ui, MarHuH,
ATIOMHUHUM, IUHK, XPOM, KEJ€30, Me/lb) U UX COCTMHCHUH.

OO6mue cnocoObl ToJlydeHus: MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auumul om kopposuu. [IpuMeHeHrne MeTamioB B ObITY U TEXHUKE.

3KCHepHMeHTaJIbeIe METOABbI U3YYCHUSH BEHIECTB U UX npeBpameHnﬁ

I/I?)yquI/Ie KOJIJICKIINH «MeTtannsl u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/IC U OIHMCAHHUC ACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OITIBITOB (BSaHMOHeﬁCTBHC TUAPOKCHUIA AJIFOMHUHUA C paCTBOPAMHA KHCJIOT
)51 IIIGJIOLIGI\/L Ka4CCTBCHHBIC PCAKIIUH HAd KATHOHBI MGT&J’IJ’IOB).

PacuéTHble 3agaun

Pacuétel mMaccel BemecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJIHMYECTBY
BEII[ECTBA, Macce Wi 00BbEMY OJHOTO M3 yUaCTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIM OJHO U3 BEIIECTB
UMEET MPUMECH.

X¥uMuS H )KU3Hb

Ponpr xumuu B o0OeCHEUYeHHM DSKOJIOTHYECKOM, HSHEPreTHYECKOW U THUIIEBOU
0€301acCHOCTH, Pa3BUTUH METUIIUHBL. [IOHATHE 0 HAYYHBIX METOIaX MO3HAHHUS BEIISCTB
Y XUMUYECKHUX pPEaKIUM.

[IpencraBnenuss 06 OOMIMX HAYYHBIX MPHUHITUIIAX MPOMBIILICHHOTO IOJIYYSHUS
Ba)KHEHUIIIMX BEIIICCTB.

UYenoBek B MUPE BEILIECTB U MAaTEPUAJIOB: BaKHEHIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MAaTEpUalibl,  KPACKH, CTEKJIO, KEepaMHKa, MaTepUATBI
JUTSL DJICKTPOHUKH, HAHOMATEPHUAJIbl, OpPraHMYeCKHUE U MUHEPAJIbHBIC YI0OpCHHS.

XuMHSI H  3JI0POBbE 4YEJIOBEKA: IMPAaBWJIA HCMHOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, IIpaBWja OE30MMacHOTO HCIIOIb30BAHUS IIPEMapaToB OBITOBOM XHMHUHU
B ITOBCEIHEBHOM KU3HU.

MexknpeaMeTHblIe CBA3H

Peanuzanmst MeXMNpEeIMETHBIX CBS3eM MPU W3YYCHUH OOIEeld W HEOPTaHWMYECKOU
xumud B 11 Kracce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX [OHSTUW, TaK W TMOHSITUW, SBISIIOIIMXCS CHCTEMHBIMU U OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4YHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHajau3, CHUHTE3, KilacCu(UKalus, TNEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHE.

dusuKa: MaTepus, SHEPrusi, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOT,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHO€ COCTOSIHME BEUIECTBAa, (PU3NYECKUE BEIUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOpOCTb.

buonorus: kneTka, opranusM, d3KocucreMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE TOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOILIUBO,
PECYPCBL.

TexHonorusi: XUMHUYECKass MPOMBILIUIEHHOCTb, METATYprusi, MNPOU3BOJCTBO
CTPOUTENbHBIX  MATEpUAJIOB, CEIbCKOXO3SUCTBEHHOE IMPOM3BOJICTBO,  MHILEBAS
IPOMBIILIEHHOCTD, dapmarneBTHUECKAS MPOMBIIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKMX  MpenaparoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpHUaJIOB,
AJIEKTPOHHAs MPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.
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IHIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS 00YyUYaIOIIUMUCS
mporpaMMm cpefHero oo0imero o60pa3oBaHusi (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMmeTHbiM).  HaydyHo-MeTonuueckod OCHOBOM Juisi pa3pabOTKH MJIaHUPYEMBIX
PE3yJIbTATOB OCBOCHHMSI IIPOTPaMM CPEHEro OO0IIEro 00pa3oBaHUs SIBISIETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBETCTBMM € CHCTEMHO-AESATEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETO
00pa30BaHus BBIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAaHHWE OOYYAIOUMMHCS POCCUHUCKOM Tpa»KJaHCKOM HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEIICHUIO;

HAJIMYME MOTUBAIIUU K 00YUYEHHIO;

[IEJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHHI JHMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEN U UICTOPUYECKUX TPATUIIMK 0a30BOI HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B  CBOEH
NEATENIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IIPUCYIIIUMU LEITOCTHOU CUCTEME
XUMHYECKOT0 00pa3oBaHus;

HaJIMYME MPAaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhl U CIOCOOHOCTU CTaBUTH LIENHU
Y CTPOUTH )KU3HEHHBIC IUIAHBI.

JIM4yHOCTHBIE PE3YIbTATHI OCBOCHUS NpeaMeTa «XUMHUSA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEILHOW AESTEIBHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH U UJCAIAMU POCCUHUCKOTO
IPaXKIaHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE HOPMAMU U TIPABHIIAMH TTOBEICHMUS,
CHOCOOCTBYIOIIMMH IIPOIIECCAaM CaMOIIO3HAHUS, CAaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTHU O0yUaIOLIUXCA.

JInyHOCTHBIE ~ PE3YyJAbTaTBl  OCBOCHUA  IpeaMeTa  «XHUMHUS»  OTPa)XaroT
cOpMUPOBAHHOCTh  OMNbITA TO3HABATENIBHOM W  MPAKTHUYECKOHW  JIEATEIbHOCTH
00y4aroUMXxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpa:kaIaHCKOr0 BOCIUTAHMS:

OCO3HaHMS OOYYaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBAXXEHUS K 3aKOHY U MPABOIOPAIKY;

MPEJICTABJIEHUS O COLUMAIBHBIX HOPMaX M MPABUIIAX MEKINYHOCTHBIX OTHOLICHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEIBHOCTH MPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHWH YYEOHBIX W IO3HABATEJbHBIX 3aJ]lay, BBIIIOJTHEHUU XUMHUYECKUX
3KCIIEPUMEHTOB;
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CIOCOOHOCTU TTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHAJIN3E PA3IMYHBIX BUJOB YUCOHOU NESITEIHHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY  HACJIECIUIO
OTE€YECTBCHHON XUMHUM;

yBaXEHUS K TpolecCy TBOPYECTBA B 00JAaCTH TEOPUU U TPAKTUUECKOTO
NPUMEHEHNUS] XUMHHU, OCO3HAHUA TOTO, YTO JOCTHKEHHUS HAYKU €CThb pE3YJIbTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TpyZa YYEHBIX U NIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM AHAJINA3E
uH(OpPMaIINK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TOBEACHUSI;

CIIOCOOHOCTU OIICHUBATh CUTYyalldU, CBSI3aHHBIE C XUMHUYECCKUMHU SIBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIIKA CBOMX TOBAPUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUM ITUX ITOCTYIIKOB;

4) dopMHpPOBaAHUA KYJbTYPbI 310POBbS:

MOHUMAaHMUSI IIEHHOCTEH 37J0pOBOr0 M O€30MacHOr0 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHYCCKOMY
3JI0POBBIO;

coOMoIcHUsT TpaBui  0Oe30MacHOro oOpalieHuss C BelecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYAOBOU JAEATEIbHOCTH;

MOHUMaHUSI 1IEHHOCTH MPaBUJ WHIWBHIYAJIBHOTO M KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIUAX, YIPOKAIOIINX 30POBBIO 1 KU3HU JTIOJIEH;

OCO3HAHUS TIOCIICIICTBUH W HENPUITHS BPEIHBIX MPHUBBIYCK (yHmOTpeOJICHHUS
AJIKOTOJIsI, HAPKOTHKOB, KypCHHS );

5) Tpya0BOro BOCTIMTAHUSA:

KOMMYHHUKAaTUBHON KOMIETEHTHOCTU B YU€OHO-UCCIIEA0BATEIBCKON AESATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOMN, TBOPUYECKON U APYTUX BUIAX JIEATEITLHOCTH,

YCTAHOBKM Ha aKTUBHOE Y4YacCTHE€ B PELICHUM MPAKTUUYECKUX 3ajlad COUUabHOU
HaIpPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJbI);

WHTEpECAa K TMPaKTUYECKOMY M3YYCHHIO Mpodeccuii  pa3imdHOTO  PoJa,
B TOM YHCJIE€ HA OCHOBE IMIPUMEHEHUS MPEIMETHBIX 3HAHUI IO XUMUH;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJ10BOU JNEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHAYaJIbHONU TPacKTOpUU 00pa3oBaHUs,
Oynyiie mpodeccud W peaau3allii COOCTBEHHBIX »KHW3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHUMHHU, HMHTEPECOB U NOTpeOHOCTEM
o0IIecTBa;
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6) IKOJIOrH4eCKOro BOCIIUTAHMS

DKOJIOTHYECKH IIeJIECOOOpAa3HOT0 OTHOIICHUS K TMPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HH Ha 3€MJIE;

MOHUMAaHUS TJ00aTBbHOTO XapakTepa dKOJIOTHYECKUX MpoOJeM, BIHUSHUS
YKOHOMHYECKHUX IMPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIUATBLHOUN CPEIbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJB30BAHUS JOCTHKCHUN XHMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAIILHOTO TIPUPOIOIIOTH30BaAHNUS;

AKTUBHOTO HEMPUATHUS JCHCTBUH, MPUHOCSIINX BPEA OKPYKAIOIICH MPUPOTHOMN
cpelne, YMEHHUS TPOTHO3MPOBATH HEOJATONMPUATHBIC DKOJOTHYCCKUE ITOCICACTBUS
NpEINPUHUMAEMBIX JIEHCTBUIA U MPEAOTBPAIIATh UX;

HAJIMYUS Pa3BUTOTO DSKOJOTHYECKOTO MBIINIJICHUS, SKOJOTUYCCKON KYJIbTYPHI,
OTBITA JCATCIBHOCTH DSKOJOTUYCCKON HAINPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TI03HABATEIbHOW, KOMMYHHUKATUBHOW M COIIMAJILHON MPaKTHUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOSTH UJICOJIOTHH XeMO(pOoOuH,

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH M OOIIECTBEHHOMN MPAKTUKH;

NOHUMAaHMS CHEUPUKH XUMUU KaK HayKH, OCO3HaHMs €€ posii B (hOPMHUPOBAHUU
pallMOHAJIBHOIO HAy4YHOTO MBIIUIEHUS, CO3JAHUHM LEJIOCTHOTO NPEACTAaBICHUS
00 OKpy’KarolieM MHpe Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHuu Ipo0JIeM COXpaHEeHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH ISl COBPEMEHHOM IMBUIIN3AIINH: B €€
I'YMaHUCTUYECKOM HAIMPABICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTEpHUAIbHON KYJIbTYPBI, PEIICHUH TI00ATBHBIX MPOOJEeM YCTOWYUBOTIO Pa3BUTHS
YeJI0BEUYECTBA — CHIPHEBOM, IHEPTCTUUECKOM, TUIIIEBON M KOJIOTHICCKON O€301MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00OECIICUCHUU YCJIOBHM YCIEUIHOTO TPyJda M HKOJOTHYECKHU
KOMQOPTHOM KU3HU KaKJIO0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAaHWS,
HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh TMOJTy4aeMbIe
3HAHMS JJIA aHalu3a U OOBSICHEHUS SBJICHHUN OKPY)KAIOIIETO MUpa U TPOUCXOSIINX
B HEM W3MEHEHMM, YMEHHS JejaTh OOOCHOBAHHBIE 3AKIIIOYEHHUS HA OCHOBE HAYYHBIX
(aKkTOB M UMEIOMINXCS JAHHBIX C IEJIBIO TIOTYYECHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOATENIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHMS IS PEUICHUS
mpo0JIeM B peasbHBIX KU3HCHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKOM AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUW MO XHMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3iuuHbIX cdepax mnpodeccruoHaIbHON
NeSATEeTbHOCTH.

18



METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yabTaThl OCBOCHUS YUeOHOro MpeaMera « XuMus» Ha YPOBHE
cpeaHero oo61ero 0opa3oBaHus BKIIOYAIOT:

3HAYNUMBIC TUTSt dbopmupoBaHus MHUPOBO33PECHUS oOyyJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIICHAyUYHbIE TMOHSATUS, OTpa)kKarollue
[ETTIOCTHOCTh HAYYHOU KapTUHBI MUpPa U ClieNU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, PHEPTHs, SBJICHHE, MPOLECC, CUCTEMA,
Hay4HbIA (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEIOBaHUE,
HaOJII0/IeHre, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble ydeOHble JehCTBUS (IMO3HABaTeIbHbIE, KOMMYHHKATUBHBIC,
peryisTuBHbIE), obecrneunBaromue GopmMupoBaHue (yHKIIMOHAIBHOM T'PaMOTHOCTU H
COIMATIbHOM KOMITIETEHIIUN 00yJarOIUXCS;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIOIB30BaTh OCBOCHHBIC MEXIUCITUIIIIMHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHUS M YHUBEPCaIbHbIE yueOHbIE JEeHCTBHS B O3HABATEIBHON U
COLMATIBbHOM MTPAKTHKE.

MertanpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBLHBIMU YU€OHBIMHU
NO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIC Y4eOHbIC ACCTBUSA
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOATEIHHO (POPMYIHUPOBATH U AKTYaJTU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEJICIISTH IeNIN JeATEIHbHOCTH, 3a7aBasi apaMeTphl U KPUTEPUU UX TIOCTUKECHUS,
COOTHOCHTbH PE3yJbTaThl IEITEILHOCTH C TTOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BATh IIPU OCBOCHHUH 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIINICHUS — BBIIEISATD
XapaKTepHble MPHU3HAKU TIOHATHH M yCTaHABIMBATH WX B3aMMOCBSI3b, HCIIOIH30BATH
COOTBETCTBYIOIIWE MOHATHUS JUIsl OOBSICHEHUST OT/ACIbHBIX (DAKTOB U SIBICHUM;

BBIOWPATh OCHOBAHHS M KPUTEPHUH U1l KIACCU(UKAIMKM BEIIECTB U XUMHYECKUX
peaKiuu;

YCTaHABIMBATh  MPUUYUHHO-CICJCTBEHHBIE  CBSI3M  MEXAY  H3YYaeMBbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIIEHUS (MHIYKTHBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(bopMynHpPOBaTH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSITh B TPOIECCE TO3HAHMS, HCIOJIb3YEMbIE B XUMHU CHMBOJMYECKHEC
(3HAKOBBIE) MOJIETTH, TIPEOOPA30BHIBATH MOJICTHHBIC MIPEACTABICHHS — XUMAYECKUIA 3HAK
(cuMBOJ) dJeMEHTa, XUMUYecKas (Qopmysia, ypaBHEHHE XMMHUYECKOW peakuud  —
MIPY PEIICHUH YIeOHBIX TO3HABATEIBHBIX U MTPAKTUICCKUX 3a/1a4, MPUMEHSTh Ha3BaHHBIC
MOJICIIbHBIE TIPEJICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX
BEIIECTB U XUMHUYECCKUX PEAKITHH.
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Bba3oBble ucciiegoBarebCcKue 1eMCTBUA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMynUpOBaTh LIEJIH U 33]]a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITEIbHO CPOPMYITMPOBAaHHBIE BOMPOCH B KaUY€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBLHOIO TUIAHUPOBAHUSA U MPOBEACHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUsI HaOI0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHpoBaTh OOOOIICHUS W
BBIBOJIBl OTHOCHUTEIBHO JIOCTOBEPHOCTH PpE3YJIbTATOB HCCIEIOBaHUS, COCTaBIISITh
000CHOBaHHBIN OTUYET O MPOJIETaHHOMN padoTe;

npuoOpeTaTh OMbIT YUCHUYECKON UCCIEI0BATEIbCKOM M IPOEKTHOM e TEIbHOCTH,
IPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHUA.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaIuu (HaydHO-TIOMYJIsipHas
JUTepaTypa XMMHUYECKOTO COJIEp)KaHUsl, CIPaBOYHbIE MOCOOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh WH(OPMAIIUIO PA3TMYHBIX BUIOB U (GOPM TPEICTABICHUS, KPUTUICCKU
OLICHUBATH €€ JTOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTH;

(GopMyTUPOBATE 3aMPOCH] U IPUMEHSTH Pa3IUIHBIC METOIBI IPU MTOUCKE U 0TOOpE
UHpOpMAIIH, He0OXOUMOM IS BBITIOTHEHUS YIeOHBIX 3a71a9 OTPEICIIEHHOTO TUTIA;

nproOpeTaTh  ONBIT  KCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpaduKH, JUArpaMMbl, TAOIUIIBI, PUCYHKHU U JIPYTHUE);

UCTIOJIh30BaTh HAYUYHBIA S3bIK B KAa4eCTBE CPEJCTBA MpPH paboTe ¢ XUMHUYECKOU
uHpOopMaIeil: MPUMEHSATh MEXKIPEAMETHBIEC (PU3NUECKUE U MATEMATUIECKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATJISTHOCTH.

KoMMmyHuKaTUBHBIE YHUBEPCAJbHbIC YUeOHbIC JeiCTBUSA:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMOWl TeMbl B XOJI€ JAHAJIOTa
W/WIA  JTUCKYCCHUH, BBICKAa3bIBaTh HAEH, (OPMYJIHPOBATH CBOM MPEIOKCHUS
OTHOCHUTEBHO BBITIOJHEHHUS MPEIJIOKEHHOHN 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAlMEd pe3yJbTATOB IO3HABATEIILHOW JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPU BBINIOJHECHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaM3alMu y4eOHOTO TpoeKTa W (POPMYIUpPOBaATH BBIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIENOBAHUM NMYTEM COrJIaCOBaHUSA MO3UIUMK B XOJIE
oOcyxeHus 1 0OMeHa MHEHUSIMU.
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PeryiasiTuBHble YHUBeEpPCAJIbHbIE yYUeOHbIE AeiiCTBHUSA

CaMOCTOATEIBHO  IUIAHUPOBATH U OCYLIECTBIIATH CBOK  I[IO3HABATEIIbLHYIO
NEATEIbHOCTb, Ompeneias €€ LelId U 3aJadd, KOHTPOJIUPOBAaTb U IO MeEpE
HE0OXOIMMOCTU KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM JIEUCTBUI MPU BHINOIHEHUN
y4eOHBIX U HCCIENOBATENIbCKUX 3aja4, BbIOUpaTh Hanbosee 3pHEeKTUBHBIN crlocod ux
peleHns ¢ y4ETOM NOJIyYEHNs HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYLIECTBIIATh CaMOKOHTPOJb CBOECH ACATEIBHOCTH HA OCHOBE CaMOaHaIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMUS» OTPAKAIOT:

c(OpMHUPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTaBISIONIEH €CTECTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBJICHUH MPUPO/IBI, B POpMHUPOBAHUH
MBIIUICHUS. U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEIIeHUs MPAKTHUYECKUX 3a7ad MU HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO Y IPUPOJHOM CpEAE;

BJIAJICHUE CUCTEMON XUMHUYECKNX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATratoI[1e
NOHSTHS (XMMHUUYECKHIM JJIEMEHT, aToM, JJIEKTPOHHAs OO0O0JIOYKa aTroMma, MOJIEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTas u cokpamiéHHas), MoJb, MOJISIpHAasi Macca, MOJIAPHBIN 00BEM, YIIIepOaHbBIN
CKeJeT, (YHKIIMOHAJIbHAS TPYIIIA, PaJANKal, U30MEpHs, U30MEPhl, TOMOJIOTUYECKUHN PsiJI,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJ W a30TCOJEpXKAIIUE COCTUHEHHS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHHS); TEOPUH U 3aKOHBI
(Teopus cTpoeHus: oprannyeckux BemectB A.M. ByTiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKH SI3bIK XUMUW; MUPOBO33PEHYECKHE 3HAHMUS,
JIe)Kalllke B OCHOBE NMOHMMAaHMS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX SIBIICHUU,
(akToornuecKkue CBEACHHS O CBOWCTBAaX, COCTaBe, IOJYYEHUH U 0OE€30MacHOM
WCIIOJIb30BAaHUU BaKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATENBHOCTU YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE TPU3HAKU TOHSTHUH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIIOJb30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
IIPY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COEUHECHUM;

chOpPMHPOBAHHOCTh ~ YMEHHH  HMCHOJB30BaTh  XUMHUYECKYIO CUMBOJIMKY
JUTS1 COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOI) popmyn
OPraHMYEeCKUX BEIIECTB M YPAaBHEHUHW XUMHUYECKHX PEAKIIMM, U3TOTABIUBATH MOJIEIIH
MOJIEKYJI ~OPraHMYE€CKMX BEIIECTB JUIi WUIFOCTPAUM HUX XUMHYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh NPUHAMJICKHOCTh H3YyUYCHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY KJaccy/Tpymme
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coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ W  a30TCOJEpXkallue  COCIUHCHMUS,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS), JaBaTh MM Ha3BaHMUS 1O CUCTEMaTUYECKOU
Homenkiatype (IUPAC), a Takke NPUBOAWTH TPHBHAIbHBIC HA3BaHHS OTACIbHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, MPOMIIIEH, alleTUIICH, STUICHIJIMKOIb, TJUIEPUH, (EeHOI,
dbopmanbaerua, aneraabIeruj, MypaBbUHasT KHUCIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTa, IIII0K03a, PPYKTO3a, KpaxMall, IEeJUTI0JI03a, TIHUIIH);

c(hOpMUPOBAHHOCTb YMEHUSI OMIPEALIIATH BUbI XUMUUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH TIOJIOKEHUS TEOPUH  CTPOCHUS
oprannueckux BemecTB A.M. bytinepoBa s 0O0OBSCHEHHS 3aBHCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepHU30BaTh COCTaB, CTpPOEHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEJCTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIEeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30J, METaHOJI, 3TAHOJ, JTUJIEHTJIUKOJb, TIUIEPUH, (PeHOoJ, areTanbieru,
MypaBbUHAs M YKCyCHas KHUCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUTI0J03a, aMUHOYKCYCHas
KHUCIIOTAa), WUIFOCTPUPOBATh T'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YypaBHEHUSMU
COOTBETCTBYIOIIMX XUMUUECKHX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMHUPOBAHHOCTh YMEHHsI XapaKTEPU30BaTh HUCTOUYHUKH YIIIEBOJOPOJIHOTO
ChIpbsl (HEQTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBl MX MEepepabOTKH U MPAKTUUECKOE
npUMEHEeHHE MPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUI MTPOBOIUTH BEIYUCICHUS IO XUMHUYECKUM YPaBHEHUAM
(Macchl, 00BEMa, KONMMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTAa pEAKIMH TI0
U3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX  BEIIECTB
WJIU TIPOJAYKTOB PEAKIIUHN );

c(hopMHUPOBAHHOCTh YMEHHUHN BIIQJACTh CHUCTEMOM 3HAaHWKW 00 OCHOBHBIX METOAAX
HAay4YHOr'0 MMO3HAHUS, UCIOJb3yEMbIX B XUMHH MPHU W3YYEHHH BEIIECTB U XUMHUYECKUX
aBiieHui (HAONIOICHUE, M3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE), HCIIOIH30BaThH
CUCTEMHbIE XMMUYECKUE 3HAHUS NI NMPUHATHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTyalusiX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM,;

c(hOpMHPOBAHHOCTh YMEHHMUM COONIOATh TpaBUjia TIOJIH30BAHUSA XUMHUYECKOU
MOCY/I0M ¥ 1a60paTOpHBIM 000PYAOBAHHEM, a TAKKE ITPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKIUSAMHU I10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OTIBITOB;

chOpMHPOBAHHOCTh ~yYMEHHWH  IUIAHUPOBAaTh W BBIIOJHATH  XUMHYECKHM
AKCHEPUMEHT (TpEeBpalleHusi OPraHMYEeCKHX BEIIECTB NPU HArpeBaHUU, MOTYyYEHHE
ATUJIEHA M HM3YyYEHHE €r0 CBOMCTB, KAaUECTBEHHBIE PEAKIIUH OPraHMYECKUX BEIIECTB,
JeHaTypalusi OeIKOB MPU HArpeBaHUU, LIBETHBIE PEAKIMU OEIKOB) B COOTBETCTBUH
C MpaBWJIaMHU TEXHUKHU 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIeCTBAMU U J1a0OPATOPHBIM
000py/I0BaHUEM, TMPEJCTABIATh PE3YJIbTaThl XUMHUYECKOIO HJKCIIEpUMEHTa B (Qopme
3alUCU YPaBHEHUU COOTBETCTBYIOIIMX peakiui u GOpMyJIHpPOBATH BHIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB;
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cOPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIHIO, TOJYYaEMYIO U3 pa3HbIX HICTOUYHUKOB (CpeacTBa MacCOBOM MH(OpManuu,
WuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHUM COOJIIOATh IPAaBUIA SKOJIOTMUECKU LIEIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOMW JESITEIILHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXKalolled NPUPOJHOM Cpelbl, OCO3HABATH OIIACHOCTb BO3JECHCTBUSA Ha JKUBBIC
OpraHM3Mbl ONPEIEIEHHBIX OPTaHUYECKUX BEIECTB, TOHUMAas cMbIci nokazarens 1TIK,
NOSICHATh Ha MpUMEpax CHOCOObl YMEHBIIEHHS W MPEAOTBpPALICHUS HUX BPEIHOTO
BO3JICMCTBUS Ha OPraHU3M YEJIOBEKa;

st 00y4YaroIMXCss C OrPpaHUYCHHBIMU BO3MOXXHOCTSIMU  37J0pPOBbS: yMEHHE
OPUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUM;

JUI CIeNbIX M CcIa0OBUIAIIMX OOy4YaroLIUXCA: YMEHUE HCIOJIb30BaTh PEIbEPHO
TOUEYHYIO cucTeMy 0003Hauenuii JI. bpaiins mis 3anucu xumMmuueckux Gopmyd.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOIias W HeOpraHU4YecKas XUMUSI»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O XMMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBl MHUpPA, POJM XUMUU B T[I03HAHWUU SIBIIEHUM NPUPOIBI, B
(GbOpMHUPOBAaHUYU MBILIUICHHUS U KYJIbTYPbl JIMYHOCTH, €€ PYHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl PEIIeHUs MPAKTHUYECKUX 3a7ad M IKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 370POBbIO U IPUPOIHON CPENE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOIATraloN[ne
HOHATHS (XUMHUYCCKUI DJIEMEHT, aTOM, H30TOH, S-, P-, O- 3JIeKTpOHHBIC OpOHTAIH
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas CBs3b (KOBaJEHTHAs,
MOHHAs, METAJTMYECKAs], BOJOPOIHAS ), KPUCTAIUINYECKAs! PEIIETKA, TUIIbI XUMHYECKUX
pEeaKUnii, pacTBOP, JIECKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOJIUTAYECKAST TUCCOLUALIUS,
OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHWMHYECKOM pEAKLUU, XUMHUYECKOE
paBHOBECHUE); TEOPUUM U 3aKOHbl (TEOpPHUS AIEKTPOJMTHYECKOW JIUCCOLMAIINH,
nepuoanueckuii 3akoH J[.M1. MenneneeBa, 3aKOH COXpaHEHHs] MAacChl BELIECTB, 3aKOH
COXpaHEHHMsI U MPEBPALICHUS PHEPTUU MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XHMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JEXKallue B OCHOBE
MOHUMAHHSI TMPUYMHHOCTU U CUCTEMHOCTH XMMHMYECKUX SIBIICHHH, (haKTOJIOTHUECKUE
CBEJICHMSI O CBOMCTBAX, COCTaBe, MOTYYEHUH U OE30MTaCHOM UCTOIb30BaHUN BaKHEUIIINX
HEOPTraHUYECKUX BEIECTB B OBITY U MPAKTUUYECKOU JIESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE TMPU3HAKU TMOHSITHUH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIIOJb30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
MpY OMUCAHWH HEOPTAHUYECKUX BEIIECTB U UX MMPEBPALICHHUI;
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c(hOpMUPOBAHHOCTh ~ yYMEHUM  HCMOJB30BaTh  XUMUUYECKYIO CHUMBOJIMKY
JUIsL  cOCTaBlieHHs (OpMysd BEUIECTB W  YPABHEHUHM XUMHUYECKUX PEaKLHM,
cucremarnieckyro HomeHkinatypy (IUPAC) w TpuBHMajdbHBIC Ha3BaHUS OTICIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIM ras, YIJIEKUCIbIN ra3, aMMHakK, raméHas U3BeCTh,
HeraméHas U3BeCTh, MTUThEBAs COJa, MUPUT U JPYTruUe);

c(hOpMUPOBAHHOCTh YMEHUU OMPEACNSITh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKHUX JIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOW CBA3U
(koBaJieHTHAsl, HWOHHAs, MeETaJUIMYeCKasi, BOJOPOJHAsA) B COCAUHCHMSIX, THI
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHasi, MOHHAas,
MeTaJUTM4ecKas ), XapaKTep Cpebl B BOJHBIX paCTBOPaX HEOPTaHUUECKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAIIC)KHOCTh HEOPTaHUYECKUX
BEUIECTB MO HUX COCTaBYy K ONpeNeNEHHOMY KJacCy/Tpylnie COeIuHEHUU (MpocThie
BEI[ECTBA — METAJUIbl U HEMETAJIbl, OKCHJbI, OCHOBAaHUS, KHUCJIOTHI, aM(oTepHbIe
TUIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICI  TNEPUOJMYECKOTO  3aKOHa
JI.W. MenaeneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJeMeHTOoB 1-4 mnepuonoB Ilepmoamveckold CHUCTEMBI XUMHYECKUX
anemeHToB J[.M. MeHnesneeBa, UCIIONB3Ys MOHITUS «S-, P-, O-3JI€KTPOHHBIC OpOUTATINY,
(QHEPTeTHYECKHE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUYECKHUX BJIEMEHTOB M UX COCAMHEHUM MO mnepuojam W rpymnmnam llepuoanyeckou
cUCTeMbl XUMHYecKkux raemeHToB (.M. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XHUMHYECKHE
CBOWCTBA  HEOPraHMYECKMX  BEUIECTB  PA3JIMYHbIX  KIJIACCOB,  MOATBEPKIAThH
CyLIECTBOBAaHHE TE€HETHUYECKOM CBS3M MEXIAY HEOPraHWYECKMMH  BEIIECTBAMH
C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

chOpMHPOBAHHOCTh YMEHHS  KIacCU(PUIIMPOBATH  XUMHUYECKHE  pEaKIHH
[0 pa3JIMYHBIM NpHU3HAKaM (YHCIY M COCTAaBY PEArupyIOIHUX BEUIECTB, TEIJIOBOMY
abdexTy peakiuu, H3MEHEHHUIO CTEeNeHEH OKHUCIEHHUS DJIEMEHTOB, O0paTUMOCTU
peaKkinuy, y4acTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTABISATH YPABHEHUS PEAKIUN PA3TUYHBIX THUIIOB,
MOJIHBIE W COKPAIIEHHBIE YPAaBHEHHS PEAKIMH MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHSI,
IIPY KOTOPBIX 3TU PEAKIHUHU UAYT OO KOHLA;

c(hOpMUPOBAHHOCTh ~ YMEHUW  NPOBOJMUTH  PEAKIMHU,  MOJTBEP}KIAIOIINE
Ka4EeCTBEHHBIN COCTAB PAa3JIMYHBIX HEOPraHMYECKUX BEHIECTB, PACIIO3HABATH OIBITHBIM
MMyTEM MOHBI, IPUCYTCTBYIOIIHUE B BOJIHBIX PACTBOPAaX HEOPraHMYECKUX BEUIECTB;

c(hOopMUPOBAHHOCTH YMEHUH  pacKpbIBaTh CYIIHOCTh OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajlaHCca 3TUX
peaxkuuu;
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c(hOpMUPOBAHHOCTh YMEHUU OOBSACHITH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTEpP CMEIICHUS XUMHUYECKOrO0 PaBHOBECHS
B 3aBUCUMOCTH OT BHeIlIHero Bo3jaeiictBus (mpuniuin Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh XUMHUYECKHUE IMPOIIECCHI, JICKAIUE
B OCHOBE MPOMBIIUICHHOTO TIOJAYyYE€HUS CEpPHOM KHUCIOTHI, aMMHAKa, a TaKxke
c(hOpMUPOBAHHOCTb MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIMUIAX U IKOJOTUYECKUX
npobJieMax XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS C UCTIONB30BAHUEM MOHSTHUS
«MaccoBas JI0JIs BEIIECTBAa B PaCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MTPU XUMUYECKHUX
peaKIusiX, MacChl BEIIECTBA WK 00bEMA Ta30B MO0 U3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Ui o0bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, TEIJIOBOTO A dekTa
pEeaKUK Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IIPEBPAILCHUS U COXPAHECHUS
SHEpruu;

chOpMUPOBAHHOCTh YMEHHMH COONIOJATh TpaBUia TOJb30BAHUS XUMHYECKON
NOCY/10¥ 1 JJabopaTOPHBIM 000PYI0BAHUEM, a TAKXKE TIPaBUiIa 0OpaIeHUs C BEIIeCTBAMU
B COOTBETCTBUH C HHCTPYKITUSMH IO BBITTOJTHEHUIO JJA00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW  IIJJAHUPOBATb M  BBHITIOJHATH  XUMHYECKUU
AKCIEPUMEHT (pa3jioKeHHWE TNEepOKCHAa BOJOpPOJAa B TMPUCYTCTBUM KaTajauzaTopa,
ONpEeAEICHUE CPEbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAJIBLHOIO HWHAMKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIUK Ha CyJib(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «MeTtaiiei» u « HemeTranisiy)
B COOTBETCTBHUU C MPABUIAMHU TEXHUKHU O€30MMaCHOCTH MPH OOpaIeHNH ¢ BEIIECTBAMHU U
7a00paTopHbIM  O00OpYyIOBaHUEM,  MPEJACTABIATh  PE3yJbTaThl  XUMHUYECKOTO
JKCcTIeprMeHTa B (GopMe 3aluCH YpPaBHCHUH COOTBETCTBYIOIIUX pPEaKIWd U
(dbopMyITHpPOBATh BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aAHAIM3UPOBATh  XMUMHYECKYIO
uHdoOpMaIMIO, TOJNYy4aeMyl0 M3 pa3HbIX HMCTOYHMKOB (CpelICcTBa  MAacCOBOMU
KOMMYHHKalu, MTHTEpHET U OApyrux);

c(hOpMHPOBAHHOCTh YMEHHU COOTIOAATH MPaBHIIa HKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOM NIESITEIIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3J10POBbS U
OKPY’KAIOIIEH MPUPOJHOM CpPEIbl, OCO3HABATh OIMACHOCTh BO3JCWUCTBUS HA IKHUBbBIC
OpraHu3Mbl ONpPEACIEHHBIX BEIIECTB, MOHMUMAs cMbici mnokaszarens [IJIK, moscHsaTe
Ha TpUMEpax CHOCOOBI YMEHBIIEHUS W MPEIOTBPAIEHUS UX BPEAHOTO BO3IACHCTBUS
Ha OPraHHU3M YEJIOBEKA;

Ui O0y4YarmMXCsi C OTPAHUYECHHBIMH BO3MOXXHOCTSIMU  3JI0pPOBBSI: yMEHHUE
MPUMEHSTh 3HaHMS OO0 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHMUS BELIECTB W
XUMHYECKHUX SABJICHUM;

JUISL CJENBbIX U CJIa0OBHUASIIMX OOYyYalOIIMXCA: YMEHUE HMCHOJb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHul JI. bpaiins nis 3anucu XuMuyeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUBI AEATEILHOCTH
pas3aenoB U TeEM [IporpamMHO€ coJiepKaHuE
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHM4YecKOM XUMUM

1.1

IIpenmer
OpraHUYeCKOM XUMHH.
Teopus crpoeHus
OpraHUYECKUX
COeIMHEHUH

A.M. bytiepoBa

3

[Ipenmer opraHnyecKOr XUMHUM:

€€ BO3SHUKHOBEHUE, PA3BUTUE U
3HAYEHUE B MIOJIYYCHUU HOBBIX BEILIECTB
1 MarepuanoB. Teopus cTpoeHus
OPraHUYECKUX COCTUHEHU I

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHust. CTpyKTypHbIe (hOPMYITbI
OpPraHUYECKUX BEIIECTB. [ omonorus,
n3oMepusi. XUMHYECKasl CBSI3b

B OPraHUYECKUX COCIMHECHUAX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o knaccuuranuu
OpraHnveckux Beniects. Homenkiarypa
OPraHUYECKUX COCTUHEHU I
(cuctemarnueckasi) U TpPUBUAJIbHbBIE
Ha3BaHUS BAKHEUIINX MPEJICTABUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCIepUMEHTATbHbIE METOAbI
U3y4YeHHSI BelIeCTB U UX MPeBpPaLlleHHI:

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBISBIISITH UX XapaKTEPHbBIC
MPU3HAKHN ), yCTAaHABIIMBATh UX
B3aUMOCBSI3b.

[IpuMEHSTh NOJIOKEHUS TEOPUU
CTPOEHHSI OPraHUYECKUX BEILIECTB

A. M. BytnepoBa s 00bsICHEHUS
3aBUCHUMOCTHU CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcrnonp30BaTh XUMUYECKYIO CUMBOIUKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIIEHHOM) (OpPMYIT OpraHNIECKUX
BELIECTB.

OnpenensiTe BUJIbI XUMUYECKON CBSI3U
(oMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpbIBaTh poJib OPraHM4E€CKOW XUMHUU
B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEUIECTB U MaTepUaIaMU
Ha WX OCHOBE;

— OIBITHI IO MPEBPALICHUIO
OpPraHWYECKUX BEIIECTB NP HarpEeBaHUHU
(mnaBneHue, OOyTIMBAaHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJCIUPOBAHUE MOJICKYJT
OpPraHMYECKUX BEIIECTB

3HAY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBS3b C APYTHMHU
HayKaMH.

HaOmronates u onuceIBaTh
JEMOHCTPAIIMOHHBIC OTIBITHI; IPOBOIUTH
U OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Hroro no pazneny

Pasjien 2. YrieBoaopoabl

2.1 | IlpenenbHbIe
YIIIEBOIOPOIBI —
AJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHM psAll. MeTaH u 3TaH —
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3uYeCKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeIleHusl U TOPEHHUs),
HaXOXKJICHUE B IIPUPO/IC, TTOTYYECHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbIC
YTJIEBOJOPOIbI:
AJIKEHBI, ATKATUCHBI,
QJTKIHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUU PSALl. DTHIIEH —
MIPOCTEUIIINN NMPEICTABUTEND ATKEHOB:
COCTaB, XMMUYECKOE CTPOEHUE,
du3nUecKre 1 XUMUIECKHIE CBOMCTBA
(peakuuu rugpupoOBaHus,
rajoreHUupOBaHuUsl, TUpaTalluu,

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHSATUH (BBISBIIATE UX XapaKTepPHbIE
MIPU3HAKH ), YCTAaHABIIMBATh UX
B3aUMOCBSA3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIHUE TTOHATHUS

MIpY ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTaHUYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpalIéHHOMN) (popMysT OpraHuYeCcKux
BEILIECTB.

VY craHaBiuBaTh NPUHAJIEHKHOCTD
BEILIECTB K OMPE/ICTICHHOMY KJIaccy
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OKHCJIEHHS U TTOJTMMEPU3ALUN)
HaXOKJICHHE B IPUPOAE, NOJIYUEHUE U
IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u
MeTUNOyTaaueH-1,3, XuMuyeckoe
CTPOEHHME, PEAKIUS OJIUMEPHU3ALINH,
npyUMeHeHHe (151 CUHTe3a
IPUPOJHOTO U CHHTETHYECKOTO
Kay4yyKa U PE3UHBI).

AJKHHBI: COCTaB U1 OCOOCHHOCTH
CTPOEHMSI, TOMOJIOTUUECKUI DS,
AULETHIIEH — IPOCTENUIINN
IIPEICTaBUTENb AJIKNHOB: COCTAB,
XMUMHUUYECKOE CTPOeHUE, PU3NUECKUE U
XMMHUYECKUE CBOWCTBA (peakiuu
TUPUPOBAHMS, TaJIOTE€HUPOBAHUS,
TUpaTaliy TOPEHUs ), HAX0XKICHHE

B IIPUPOJIE, NTOITYYEHUE U IPUMEHEHNE

2.3

ApomaTuyeckue
YTI€BOAOPOIbI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
bU3UIECKre U XUMUUSCKHE CBOHMCTBA
(peakiuy raJoreHupOBaHUS U
HUTPOBAHUSA), TTOTyUCHHE

U IpuMeHeHne. BiusHue 6eH3oia

Ha OpraHu3M 4elioBeKa. | eHeTndyeckas
CBSI3b YIJICBOAOPOIOB

YTJIEBOJAOPOJIOB 110 COCTABY U
CTPOCHMIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIATYPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJICNIbHBIX Mpe/ICTaBUTEIEH
YTJIEBOJOPOJIOB.

OnpenensTe BUIbI XUMHUYECKON CBSI3U
B MOJIEKYJIaX yrie€BOJAOPOJIOB;
XapaKTEepPU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puUMeHeHHe, GU3NIECKUe U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MTOTYYEHUS TUITHIHBIX
MpEJICTaBUTENICH pa3IMUHbBIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
STHIJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyO0IIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOJIaMH U MOJTBEPKAATh €€
HaJIMYHU€ YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUUYECKUX
PEAKIMI C UCHOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII.
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IIpuponusie 3 [Ipupoanslii ra3. [lomyTHbie HEDTAHBIE XapakTepu3oBaTh UCTOUHUKU

HMCTOYHUKH ra3el. Hepth 1 €€ mpoucxoxaeHue. YTJIEBOJIOPOIHOTO ChIPhs (HEPTH,
YTJIEBOAOPOJOB U UX Cnoco0s1 nepepaboTku HEDTH: MPUPOJIHBIN Ta3, YTOJb), CIOCOOBI UX
nepepadboTKa NEePEroHKa, KPEKUHT (TEPMHUUECKUH, nepepaboTKU U MPaKTHUECKOE
karanutudeckuit). [IpoayKTel MIPUMEHEHHE TOJIy4aeMbIX MPOIYKTOB.
nepepaboTku HeDTH, UX TPUMECHEHHUE Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
B IIPOMBIIIJIEHHOCTH U B OBITY. METO/IbI TO3HAHUS — MPOBEJICHHUE,
KameHHbI! yrosb U IPpOyKTHI €r0 HaOJII0/ICHUE U ONMUCAHUE XUMUYECKOTO
nepepaboTKH. AKCTIepUMEHTA (J1TaOOpaTOPHBIE OMBITH U
JKCIePUMEHTAIbHbIE METOIbI MPaKTUYECKUE PabOTHI).
U3y4YeHUs BellecTB CrnenoBatb npaBuiiaMm 0e30MacHON
U X NIpeBpalleHUH: paboThl B 1abopaTtopuu
e JleMOHCTpauuu: IIPU UCIIOJIb30BAHUY XUMUYECKOM
— xoymekuuu «Hed1b» u «YTomamy; NOCYZbl U 000PYIOBaHUs, a TAKKE
— BugeodparmenT «BynkaHuzanus IpaBujIaM OOpaleHus C BEIECTBAMU
PE3UHBDY. B COOTBETCTBUU C UHCTPYKIUSIMU
° Ha60paTopHHe OIIBITHI: BBITIOJIHCHUA J'Ia60paT0pHLIX OIILITOB "

— KA4€CTBCHHOC OIIPECIICHUE yriepoaa MMPAaKTUYCCKUX pa60T I10 ITOJIYUCHHIO U
1 BOJOPOJa B OpraHUYCCKHUX BeIIeCTBaX; | U3YYCHUIO OPraHNYCCKUX BCIICCTB.

— O3HaKOMJICHHE C oOpasiamMu IIpeacTaBsiTh pe3ynbTaThl

IJIACTMACC, KAYYYKOB U PE3UHBI; DKCIIEPUMEHTA B (pOpME 3anucu

— MOETHPOBAHHE MOJICKYII YPaBHEHUH COOTBETCTBYIOIINX PEAKIINI
YIJIeBOIOPOIOB Y JieJiaTh BBIBOJIbI HA UX OCHOBE.
raJOreHOIPOU3BOIHBIX. IIpoBONTE BEIYKMCIICHNUS

e [TpakTHYECKHE pAGOTH: JUTS OTIPEJICIICHUS] MOJICKYJISIPHOU

Ne 1. Ilonydenue 3THIIeHA U U3yYEHHUE (hopMyJIBI OPraHUYECKOro BEILECTBa,
er0 CBOMCTB. 10 YPaBHEHUIO XUMHUYECKON PEAKIIUU.
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e Pacu€THble 3a/1a4u:

— OIIPENIEIIEHUE MOJIEKYJISIPHOU
bopMyIbl OPraHUYECKOro BEIIeCTBa

10 MAaCCOBBIM JIOJIIM ATOMOB
XUMHUYECKHUX DJIEMECHTOB;

— Pacy€Thl IO YPABHEHUIO XUMUYECKOU
peakuuu

CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIISITh CBOIO I103HABATEIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B TPYIIIOBOM yueOHOM
NesATeIbHOCTU

Uroro no paznemny 13

Pasnen 3. Kucaopoacoaep:kaiiue opranHnyeckue coeJuHEHUs

3.1 | Criuptsl. Denon 3

[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ DTAHOJI, XHMMHUYECKOE
CTpOCHHE, PUNIECKUE U XUMUYECKHE
CBOICTBA (pEaKLUK C AaKTUBHBIMU
MEeTaJJIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHenne. Bogopoanas
CBA3b. OU3HOIOTHUECKOE IEHCTBHE
METaHOJIa ¥ ATAHOJIa Ha OPraHU3M
YyeJIoBeKa.

MHoOroaTtoMHbI€ CIIUPTHI: STUIICHTJIMKOIb
Y TJIMIEPHH, XUMHUYECKOE CTPOCHHE,
bU3uIECKre ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO IIEJIOUYHBIMU
MeTaJJIaMH, KaUeCTBEHHAs peaKIIus
Ha MHOTOAQTOMHBIE CITUPTHI).
DU3NOIOrHIeCcKOe A CTBHE

Ha Opra”u3M 4desnoBeka. [ [pumMeHeHue
TJIMIEPHUHA U ATUJICHTIIUKOJIS.

PackpriBaTh CMBICT H3y4aeMbIX
MOHATUH (BBISBIIATH UX XapaKTEPHbIC
MIPU3HAKHN ), YCTAHABIIMBATh UX
B3aUMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIPU ONKMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLICHU OPTaHUYECKUX
COEIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOM) (HhOpPMYIT OPraHUYECKUX
BEILIECTB.

VYcraHaBnuBaTh NPUHAJIEHKHOCTD
BEILIECTB K OMNPEACIICHHOMY KJIacCcy
M0 COCTaBY U CTPOCHHUIO, HAa3bIBaTh UX
M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
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®enoi. CTpOoEHHE MOJIEKYJIBI,
du3znIecKne U XUMUYECKUE CBOWCTBA
¢denona. TokcuyHOCTh (peHoNa, €ero
busnoIIornYecKoe AeUCTBHE

Ha opraHusM denoseka. [I[pumenenne
dbenona

3.2

Anpaeruabl.
KapOoHoBbIE KUCTTOTHI.
CrnosxxHble 3¢upbI

Anpaerunl: hopManbaeTuI 1
aleTaabJerul, XiMHUIeCKOe CTPOCHHE,
bu3uYECKre U XUMHUYECKHUE CBOMCTBA
(peakiuy OKUCIICHHS M1 BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJTYyUYCHHUE U
IIPUMEHEHHUE.

OIHOOCHOBHBIE MpeIeTbHBIE
KapOOHOBBIC KMCJIOTHI: YKCYCHas
KHCJIOTa, XUMHUYECKOE CTPOCHHE,
bu3uYeCKre ¥ XUMHUYECKHUE CBOMCTBA
(oO1Iue CBOMCTBA KUCIIOT, PEAKIIHS
aTepudrKaIun), TOJIydeHNUE U
npuMeHeHne. CTeapuHOBas U OJICHHOBAS
KHCJIOTHI KaK MPEICTAaBUTEIN BBICIITUX
KapOOHOBBIX KMCJIOT. MbLIa Kak COJTU
BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBHE.

CnoxHbIe 3QUpPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uapou3
CHOXKHBIX 3pupoB. XKupsl Kak

OTJIENIbHBIX MPEeJICTaBUTENCH
KHUCIIOPOACOEPKAIMUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEHHUE, GPU3NUECKHUE U
XUMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TUITUYHBIX
MpeACTaBUTENICH Pa3IMUHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIIUX COSTUHEHUI
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hopmanpaeruia,
areTajabAeruaa, YKCyCHOM KUCTIOTHI,
TUIFOKO3bI, Caxapo3bl, Kpaxmara,
LEJUTEOJI03bI ); BBIABISATH TEHETUYECKYIO
CBA3b MEK]ly HUMU U MTOATBEPKAATH €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX
peakiui ¢ UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYII.

OnuceIiBaTh COCTaB, XUMUYECKOE
CTPOCHHE U MPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE

JUIS 5KM3HENIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONACHOCTbH BO3/ICHCTBHUS
Ha KUBbIE OPraHU3MBbl OTPEICIICHHBIX
OpraHWYECKHUX BEIIECTB, MOSICHATh

Ha IIpUMepax CrocoObl YMEHbIICHUS
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IIPOU3BOHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. [ uApOnIn3 sKUpoB

3.3

YrieBoasl

VYrieBoasl: cocTaB, Kiaccuduxkanus
yIieBOJI0B (MOHO-, TU- U
nosucaxapupl). ['moko3a —
MPOCTENIINM MOHOCAXapUI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIBI,
du3znIecKre U XUMUYECKUE CBONWCTBA
IJIIOKO3BI (B3aUMOJICHCTBHE

¢ runpokcugom menu(ll), oxucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTanoBieHUE, OpOKEHNE
TJIFOKO3BI ), HAXOXKJIECHUE B IPUPOJIE,
IpUMEHEHHE TITI0KO03bI, OMOJIOTHYECKast
POJIb B KU3HENIEATETLHOCTH OPraHU3Ma
yenoBeka. @orocunTte3. Dpykrosza Kak
U30MEP TITIOKO3HI.

Caxapo3za — npecTaBUTEeNb
JUCaXapuI0B, TUAPOIN3 CaXapo3bl,
HAX0XACHUE B IPUPOJIC U IPUMEHEHUE.
Kpaxmai u niemnono3a Kak npupoaHbIe
MOJIMMEPHI: CTPOCHHUE Kpaxmalia u
LEJITIOI03b], (PU3NUECKHE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAas PEaKIUs C HOJIOM).
IKCNepUMEeHTATbHbIE METObI
H3Y4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y TIPEJIOTBPAILICHHUS UX BPETHOTO
BO3/CHCTBHSI HA OpTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTIO3HAHUS — TPOBEICHUE,
HaOJI0/ICHNE U OTICAHNE XUMUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHBIE OMBITHI U
paKkTUYeCKue padboThl).

CrnenoBaTh mpaBuiiaM 0e30MacHOM
paboThl B TabopaTtopuu

IIPU UCTIOJTb30BAHUY XUMUYECKOM
MIOCY/IBI 1 00OPY/IOBAHMSI, & TAKXKE
npaBuiiaM oOpallleHus ¢ BELECTBAMU

B COOTBETCTBUH C HHCTPYKLHUSAMU
BBINOJIHEHNS J1a00PaTOPHBIX OIBITOB
U MPAaKTUYECKUX pabOT MO NOTYyYEHUIO
U U3yUYCHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBnarh pe3yabTaThl
HKCHEPUMEHTA B (popMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOLINX PEAKIUN
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BEIUKCIIECHUS

JUIS OIPEICIICHUS] MOJICKYJIIPHON
(bopMyIBl OpraHUYECKOr0 BEIIECTBA,
[0 YPABHEHUIO XMMHUYECKOHN peaKinu.
CaMOCTOSITENIbHO JIAHUPOBATh U
OCYIIECTBIISITH CBOIO IIO3HABATEIHHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— rOpEeHHE CIIUPTOB;

— B3aUMOJICHCTBUE TJIMLIEPUHA

¢ ruapokcugaom meau(Il);

— Ka4eCTBEHHBIEC PEaKlMU ajlbJIETUI0B
(oKHCIIeHne aMMUAaYHbIM PACTBOPOM
okcuja cepedpa 1 TUAPOKCHIOM
menu(Il));

— B3aUMOJICHCTBUE Kpaxmalia ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOU
KHUCIIOTBHI.

e Pacuérurie 3a1auu:

— OIpe/ieNIeHUEe MOJIEKYJIIPHOM
(bopMyIIBI OPraHMYECKOTO BEIIeCTBA
110 MAaCCOBBIM JOJISIM aTOMOB
XUMHYECKUX PJIEMEHTOB U T10 Macce
(00BEMY) IPOJTYKTOB CTOPAHUS;

— pacy€Thl IO YPAaBHEHUIO XUMUUYECKOM
peakiuu

ydacTue B IpyNIoBOi yueOHOM
JEATEIIbHOCTU

Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:xkamye opraHu4ecKue coeIMnHeHNs

4.1

AMUWHBI.
AMWHOKUCIIOTHI.
benku

3

AMMHBI: METUJIAMHH — IPOCTEUILINAN
MIPEACTaBUTENb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHHE, (PU3ndecKue u
XUMUYECKUE CBOMCTBA (peakiuu

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKHU ), YCTAHABIMUBATh UX
B3aUMOCBA3b, UCIIOJIb30BATh
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C KUCJIOTaMU Y TOPEHUSI ), HaX0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aMdoTepHbIe OpraHUYeCKUE COCTUHEHUSI.
Du3NYEeCKUEe U XMMUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MpUMepe TIIMINHA).
buojornyeckoe 3HaYueHNE aMUHOKHUCIIOT.
CuHTE3 IENTHIOB.

benku kak mpUpOIHBIE TTOJTMMEPHI.
[TepBuuHasi, BTopr4Hasi U TpETUIHAS
CTPYKTypa 0enkoB. XUMUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JeHaTypalus, KaueCTBEHHbIE PEaKIIuU
Ha OEJIKH.

IKcnepuMeHTATbHbIE METOAbI
H3y4YeHHUsI BELIeCTB M UX MpeBPalleHHI
e JleMOHCTpaluu:

— JeHaTyparus OCIKOB IIPU HArPEBaHUU;
— IIBETHBIC PEaKIMK OCIKOB

COOTBETCTBYIOILLINAE ITOHATUS
IIPU ONIMCAaHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCMHECHUM.

Hcronp30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISl COCTaBJICHUS MOJIEKYJIAPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpAILEHHOM) (hOPMYJT OPraHUYECKUX
BEILIECTB.

OnpenensaTe NTPUHALIEKHOCTD BEILIECTB
K OIpPEJIEIEHHOMY KJIacCy IO COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIE HA3BAHUS
OTJIEJIbHBIX MPEICTABUTEIECH.
XapakTepu30BaTh COCTAB, CTPOCHUE,
IpUMEHEHHE, PU3NIECKUC U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI MOTYYEHUS TUITUYHBIX
IIPEACTAaBUTEIIEH a30TCOIEPKALIUX
coeIMHEeHUH (MeTUIaMHUHA, TJUIHHA,
OEJIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA O€JIKOB; NOSICHATh
Ha MpUMepax 3HaueHue OeNIKOB

JUIsl OpraHu3Ma 4eloBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII0AATh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamMoCTOATENBHO IUIAHUPOBATH U
OCYLIECTBIIATH CBOIO [I03HABATEIILHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B TpyIIOBOM yueOHO
JEATEIbHOCTU

Hroro no pazneny

3

Pa3nen. 5. BoicokoMouieKkyJIsipHbIe COeIHHEHUS

5.1

[IimacTmaccesr.
Kayuyku. Bosiokna

2

OCHOBHBIE TOHATHS] XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJTUMEpPU3ALUN, CPETHSS
MoJsieKyisipHast Macca. OCHOBHbIE
METOJbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MMOJUMEpHU3aIUs U
MOJIMKOHAEHCAIUS.

[InacTmacchl (MOIUATUIIEH,
MOJIMIPOINUIIEH, TOTUBUHUIXIOPHU]L,
nonucTupon). HaTypanbHblii 1
CUHTETUYECKUE KAyUYKH
(OyTaaueHOBbIN, XJIOPOIPEHOBBIN 1
U30IPEHOBbIN). BollokHa: HaTypanbHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (a1leTaTHOE BOJIOKHO,

BnaneTs u3ydaeMbIMH XUMUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4aeMbIX OHATUHN U IPUMEHATH ITU
MOHATHS MIPY ONUCAHUU COCTaBa U
CTPOECHHUS BHICOKOMOJIEKYIISIPHBIX
OpTraHMYECKUX BEIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUUISL COCTABJICHUS CTPYKTYPHBIX (GOpMYyJT
BEILIECTB U YPABHCHUH PEaKLIUN
MOJIMMEPU3ALINH U TTOJTUKOHICHCAIIN Y.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacIpoCTPaHEHHBIX BUIOB
MJIaCTMAcCC, BOJIOKOH; IPUMEHEHUE
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BUCKO3a), CHHTETHYECKHUE (KaIlpOH U
JaBcaH).

JKCNepuMeHTATIbHbIE METOAbI
U3Y4YeHMs BellleCTB M MX peBpPaLleHHIi:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE ¢ 00pa3lamMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMAacC, KayuyyKoB

B Pa3IM4HbIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — HAOII0AATh U
OINKCHIBATH JJ€MOHCTPALIMOHHBIH
HKCIIEPUMEHT

Uroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC

HaumenoBanue
pa3ziesioB U TeM
y4eOHOr 0 rpeaMera

No
m\it

KomnnuecTtBo
YacoB

IIporpamMHOE conepkaHue

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

Paznea 1. Teopernueckue oc

HOBBI XUMHUH

1.1 | Ctpoenue aToMOB.
[Tepunognueckuit
3aKOH U
[Tepunonnueckas
CHUCTEMa XUMUYECKUX
AJIEMEHTOB

J1.. MenneneeBa

3

Xnmuueckui asieMeHT. Atom. CocTaB
aToMa, U30TOMbI. DIICKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOYPOBHU. ATOMHBIE OpOUTANIH,

S-, p-, d-, f-anemenTb. OCOOCHHOCTH
pacripeieseHus IEKTPOHOB

0 OpOUTAISIM B aTOMaX MaJlbIX U
OOJIBIITUX MTEPUOIOB. DJIECKTPOHHAS
KOH(UTYypaIys aToMOB.
[lepunoanuueckuit 3aK0H U
[Tepuonndeckas cucreMa XMUMHYECKUX
sanemenToB /. 1. Menneneena. CBsi3b
MEPUOIUYECKOT0 3aKOHA U
[leproanueckoi CUCTEMBI XUMHUECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpPUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB ¥ 00pa3yeMbIX UMM MPOCTHIX
U CIIOKHBIX BEIIECTB IO TPYIINaM U
nepyojiaM. 3Ha4eHUe TePUOIUIECKOTO
3aKOHA M CUCTEMBI XUMHYECKHUX

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBISBJISITH UX XapaKTEPHbBIC
MIPU3HAKH ), yCTAaHABIMBATh UX
B3aUMOCBSI3b.

PackpriBaTh CMBICI IEPUOIUIECKOTO
3akoHa JI. 1. MenneneeBa u
JEMOHCTPUPOBATH €TO
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U TPOTHOCTUYECKYTO
byHKIIH.

XapakTepu30oBaTh IIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
31eMeHTOB 1—4 nepuo10B, UCTIOIB3YS
HOHATHUSA S-, P-, d-37E€KTPOHHBIC
opOuTanu, YJHEPreTUUECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCAUHECHUI

0 NMEepUoJaM U rpyImam
[Teprnoarueckoit cucTeMbl

J1. 1. Menneneena
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snemeHToB .M. Menneneera

B Pa3BUTHUU HAYKHU.
JKCNePUMEHTAIbHbIE METO/bI
U3y4YeHHsI BelIeCTB U UX MPeBPAILlleHUIA:
e JleMOHCTpaLuu:

Buner Tabnun «Ilepuonuueckas cucrema
XHMUYECKUX DJIEMEHTOB

JI.. MenneneeBa»

1.2

CrtpoeHnue BeliecTna.
MHoroo06pa3zue
BEIIIECTB

CrtpoeHue BelecTBa. XUMHUECKas CBS3b.

Bub! (koBasieHTHAs! HEMOJAPHAS U
NOJISIpHAS, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MBbI 00pa30BaHMs XUMHYECKON
cBs131 (0OMEHHBIN U JJOHOPHO-
aKIEeNnTopHbIN). BomopoaHas cBs3b.
BaneHTHOCTS.
DIEeKTpOOTPULATENBHOCTh. CTENEHB
okucyeHusa. KaTMoHbl 1 aHUOHBI.
BemecTBa MOJIEKYIISIpPHOTO H
HEMOJIEKYJISIPHOT'O CTPOCHHS.

3aKOH MMOCTOSIHCTBA COCTaBa BEIECTBA.
Tunbl KPUCTAIITMYECKUX PELIETOK H
CBOMCTBA BEIECTB.

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KonnuecTBeHHbIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBast
JIOJIS1 BEIIECTBA B pacTBOPE).

PackpriBaTh CMBICT N3y4aeMbIX
TMOHATHH (BBIJCISITH KX XapaKTePHBIC
MIPU3HAKK) U IPUMEHSATD 3TH TIOHSTHSI
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIICCTB, I O0OBICHEHUS OTICIbHBIX
(haKTOB U SBJICHUIA.

OnpeaensaTs BUIbI XUMUYECKOMN CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAUIMYECKOM, BOJOPOTHOI)

B COCIMHCHUSX; TUI KPUCTATITNICCKON
PELIETKH KOHKPETHOTO BEIIECTBA.
OrnpenensiTh BAJICHTHOCTh U CTEIICHB
OKHCJICHUSI XUMHYCCKHX DJICMCHTOB

B COCJIMHEHUAX PA3JIMYHOTO COCTABA.
[TpoBOAMTH BBEIYHMCIICHUS

C MCIIOJIb30BaHUEM ITOHSITHS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XHMHUYSCKIMHU
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Knaccuduxkanus HeopraHM4ecKux
coenquHeHu. Homenkiatypa
HEOPraHNMYECKUX BEIIECTB.
JKCIEePUMEHTATbHbIC METOABI
HU3y4CeHHUsI BELEeCTB M UX NPEeBPaLleHHI:
e JleMOHCTpaLuu:

— MOJIEJIM KPUCTALNINYECKUX PELIETOK.
e PacuérHble 3a1a4u:

— PpacyeThl C UCIOJIb30BAHUEM MOHATHUS
«MaccoBas J0JIsl paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuuu

Xumudeckas peakius. Kinaccudukamms
XUMHUYECKUX PEAKIIUN B HEOPTraHUYECKOM
Y OPTaHUYECKON XMMHU. 3aKOH
COXpAaHEHHUS MACCHI BEILIECTB; 3aKOH
COXpPAHEHHUS U MPEBPAICHUS YPHEPTUU
MIPU XUMHYECKUX PEAKIIMX.

CKopoCTb peakiiuu, €€ 3aBUCUMOCTh

OT pa3au4HbIX (hakTopoB. OOpaTUMBIE
peakiuu. XMMHUYECKOE paBHOBECHE.
@DaKTOpHI, BIUSIONINE HA COCTOSIHUE
XUMHUYECKOTO PaBHOBECHSI.

[Tpunuun Jle [laTensbe.
DIIEKTPOTUTHYECKAS TUCCOIAIIMS.
CuitbHBIC U ci1a0bIe daeKkTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTIas,
HEeUTpaabHasi, menoyHas. BonopoiHbiit

MTOHATUSIMH.

OOBSACHITH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEAKIUU OT Pa3IMYHbIX
(bakTOpoB.

OnpenensaTs XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECUS

B 3aBUCHUMOCTH OT BHEIIHETO
BozneiicTBus (mpuniui Jle [llatense).
CocTaBisiTh ypaBHEHUS PEAKIIAN
Pa3JIMYHBIX TUIOB; MOJHbBIEC U
COKpAlIEHHBIE YPABHEHUS pEaKIUi
WOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS,
IIPY KOTOPBIX 3TH PEAKLUUA UTYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI I03HAHKS — IPOBEJICHUE,
HAOJIIOICHHUE U OTIMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a60paTOPHBIC OMBITHI, TPAKTUIECKUE
paboThI): IO ONPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO OOMEHA, BIHUSHUIO Pa3JINYHbIX
(aKTOpOB Ha CKOPOCThH PEAKIIUH.
CrnenoBath NMpaBHIaM MOJIb30BAHUS
XUMUYECKOU MOCyA0M 1 1abOpaTOPHBIM
000pyI0BaHHEM.

[IpencraBnsaTh pe3ynpTaThl
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nokazatens (pH) pactBopa. Peakiuu
MOHHOTO 0OMEHA B OPTaHUYECKON U
HEOPTraHUYECKOW XUMUHU.
OKuUCIUTENIbHO-BOCCTAHOBUTEIBHBIE
peakiuu. [loHsiTue 00 AyIeKTpoIU3e
pacIiaBoB U pacTBOPOB COJIEH.
[Iprumenenue anexrponusa.
JKCNePUMEHTAIbHbIE METO/bI
U3yYeHNsI BelIeCTB U UX MPeBPALIeHUIA:
e JleMOHCTpaluu:

— pa3yIokKEHHE MEPOKCHUIA BOIOPOAA

B IIPUCYTCTBUU KaTaau3aTopa.

e JlabopaTOpHBIE€ ONBITHI:

— IPOBEICHUE PEAKIUN NOHHOTO
oOMeHa;

— OIpEJIETIEHUE CPEIbl PACTBOPOB
BEILECTB C TOMOIIbIO YHUBEPCATIBHOTO
UHJUKATOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bousitnue pa3nuuHbix (akTopoB
Ha CKOPOCTh XMMHUYECKOU PEAKLINH.

e PacuérHble 3a1a4u:

— pacyeTsl 0 YPABHEHUSAM XUMUYECKHAX
peakiuii, B TOM YUCJIe
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTr0 DKCIIepUMeHTa B hopme
3aIMCH YPABHEHHUI COOTBETCTBYOIIMX
peakuii U JeIaTh BBIBOJBI HA UX
OCHOBE.

[TpOBOIUTE BBIYHUCICHUS

10 YPaBHEHUSAM XUMUYCCKUX PEAKITHH,
B TOM YHCJIE TCPMOXUMHUYCCKUE
pacy€Thl

Hroro no pazneny

13
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Paspnen 2. Heoprannueckass XumMus

2.1

MeTtauiel

6

Meramisl. [lonoxeHnue MeTaninos

B [lepuoanyeckon cucremMe XUMUUECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. Oomue puznueckue cBOCTBa
MeTalioB. [[puMeHeHne MeTamioB

B OBITY, pupojie U TexHuke. CIuiaBsl
METaJIJIOB. DJIEKTPOXUMUUYECKHUH Pl
HaIpsDKEHU MeTaoB. O01ue crocoObl
noydeHus: MetawuioB. Kopposus
MeTaioB. CriocoObl 3alUThI

OT KOPPO3HH.

OO611ast xapakTepuCTUKa METAJIOB
rnaBubIX moArpym (IA-rpymma,
[TA-rpynna) Ilepuoandeckoit cucTeMbl
XUMHYECKUX PJIEMEHTOB. AJIFOMUHUM.
AM@oTepHBIC CBOMCTBA OKCHJIA U
TUAPOKCHUIA ATIOMUHUSL.

OO6mr1ast XxapakTepUCTHKA METAJJIOB
no0ouHbIX oarpynn (b-rpymnm)
[leprnoandeckoi CUCTEMbI XUMUYECKUX
AJIIEMEHTOB: M€]lb, IUHK, XPOM, JKEJI€30.
Baxuelime coeTMHEHNS] METAIIJIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCNepUMEHTATIbHbIE METOAbI
U3y4YeHHUsI BelleCTB U UX MPeBPalleHNiA:

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIJEATh UX XapaKTePHbIC
MPU3HAKW) U IPUMEHSITH 3TH TOHSITHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, 11 OOBsICHEHUS OTACIbHBIX
(baKToB U SIBIEHUH.

OOBSCHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAJJIOB M MX COCIMHEHUM C YUETOM
CTPOCHHUS UX aTOMOB U TOJI0KEHUS

B Ilepuoanueckon cucreme
XUMHWYECKUX DJIEMEHTOB

. . Menneneesa.

XapakTepu3oBarh (OMUCHIBATH) O0IIHE
XHMHYECKHE CBOMCTBA METAIJIOB, UX
BKHEUIIINX COCIUHEHUH, TTOITBEPHKIAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
peaKnii; TPUMEHEHUE METAJLIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIB30BAaHUE MX JIJIST CO3IaHMS
COBPEMEHHBIX MaTepHUaJIOB U
TEXHOJIOTUIA.

OnuceIBaTh CIIOCOOBI 3aIIIMTHI METAJNIOB
OT KOPPO3HH.

PackpbIBaTh CyIIIHOCTb OKHUCIUTEIIHHO-
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e JleMOHCTpaLuu:

— KOJUIEKIHUs «MeTalllbl ¥ CILIaBhI».

e JlaGopaTopHBIE OMBITHI:

— B3aMMOJICMCTBUE TUAPOKCHUIA
AJIOMUHHUS C pACTBOPAMH KHUCJIOT U
IICJIOYCH;

— KA4YE€CTBEHHBIE PEAKIIMU Ha KATHOHBI
METaJIJIOB.

o [IpakTudeckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3aJ1a4 1o TeMe «MeTallibly.

e PacuérHrble 3a/1a4n:

— pacueTsl Macchl (00beMa, KOJTUIeCTBA
BEILIECTBA) MPOJYKTa PEAKIIUU, €CITU
OJIHO M3 BEIIECTB JaHO B BUJE PacTBOpa
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAaHOBUTEIILHBIX PEAKIINN
IIOCPEICTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OallaHCca 3TUX PEaKIIUil.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MYTEM UOHBI
METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METObl NO3HAHUS — MPOBEJICHHUE,
HAOJIIO/ICHHE U OTMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a060paTOPHBIEC OMBITHI, TPAKTUYECKUE
paboTHI).

[IpeacTaBnsATh pe3yabTaThl
XUMHYECKOTO IKCIIEpUMEHTa B hopMe
3aMUCU YPaBHEHUH COOTBETCTBYIOIINUX
peaKiuil ¥ AenaTh BRIBOAbI HA X
OCHOBE.

CnenmoBath MpaBuiIaM MOJIb30BAHMS
XUMUYECKOU MOCyA0M 1 1ab0OpaTOPHBIM
000pyI0BaHHEM.

[IpoBOINUTH BEIYMCIICHHS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUN.
CamMOCTOSATENIbHO TUIAaHUPOBATH U
OCYLIECTBIIATH CBOO IIO3HABATEIIBHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IpYIIOBOI yueOHOMI
JEATEIIbHOCTU

2.2

Hemertamiel

Hewmerannel. [lonoxxeHrne HEMETAIOB
B [lepuoanueckoi cucteMe XUMHYECKUX
anemeHToB (.M. MennaeneeBa u
OCOOCHHOCTU CTPOEHUS aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIIOB.
ANIOTpONMA HEMETAIIIIOB (Ha MPUMEPE
KHUCIIOpoJia, cephl, pocdopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriepoaa u KpEMHHUS).
OKcuapl HEMETAIIOB.
Kucnopoaconep:xaiiyie KucaoThl.
Bogopoansie coenuHenus

HEMETAJIJIOB.

JKCNepUMeHTAIbHbIE METO/IbI
U3y4YeHHsI BelleCTB

U MX NPeBPALLCHUIN

e JleMOHCTpanuu:

— o0pa3Isl HEeMETAIIOB;

— B3aMMOJICMICTBUE MEJIM C A30THOU
KHUCJIOTOM pa3JnyHON KOHIIEHTPAIIUU.

¢ JlabopaTOpHBIEC OTIBITHI:

— KAUE€CTBEHHBIE PEAKIIMH HA aHUOHBI U
KAaTUOH aMMOHMUS.

PackpriBaTh CMBICT U3Y4aeMbIX
MOHSATUHN (BBIJEATh UX XapaKTePHbIC
MPU3HAKW ) U IPUMEHSITH 3TH TIOHSITHUS
MIpY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, 1 OOBsICHEHUS OTACIbHBIX
(GakToB U SIBICHUH.

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB HEMETAJJIOB U MX
COEJIMHEHUH C YYETOM CTPOCHHUS UX
aTOMOB U TTOJIOKECHHUS

B [lepuoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

. . Menneneesa.

XapakTepu3oBaTh (ONMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIIMX COCIMHEHUH, TTOITBEPHKIAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
PEAKIIUH.

XapakTepu3oBaTh BIUSHHAE HEMETAJIIIOB
1 UX COCIMHCHHUHN Ha KUBBIC
OpTaHU3MBbI; ONIMCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00J1ACTAX MPAKTUUECKON
JICATEIILHOCTH Y€JI0BEKa.
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e [IpakTuueckue pabOTHI:

Ne 3. Penienuie akciepuMeHTaIbHbIX
3azay 1o reMe «Hemeraibny.

e PacuérHble 3a1a4u:

— pacyeTbl MacChl BEILIECTBA

WK 00bema ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce Wiu
00BEMY OJIHOTO U3 YYACTBYIOIIHUX

B pPEaKIIMH BEIIECTB; PaCUEThl MACChI
(oObema, KOJIMYEeCTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJTHO

U3 BEIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYeCKuX
BEIIECTB

Heoprannyeckue u opranuyeckue
kucnotel. Heopranmyeckue u
OpraHu4ecKue OCHOBaHUS. AM(pOTEpHBIE
HEOPraHUYECKUE U OPTraHMYECKUe
coenuHeHus. [ eneTndyeckas CBs3b
HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

IToaTBepkaaTh CyLIECTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
PEaAKLIUH.

PackpbIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKIUi
IIOCPEJACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCa ITUX PEaKIIU.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOIINE XAPAKTEPHBIE
CBOMCTBA U3y4a€MbIX BEILECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl [IO3HAHUS — IIPOBEJICHMUE,
HaOJII0JICHUE U ONMCaHNE XUMHUECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
paboThI).

IIpencTaBisaTh pe3yabTaThl
XMUMHUYECKOTO dKCIIEpUMEHTA B opMme
3aIMCU YPABHEHUN COOTBETCTBYIOIINX
pEeakui U AenaTh BEIBOABI HA UX
OCHOBE.

44



CneroBaTh NpaBUIaM MOJIb30BAHMS
XUMHYECKOU OCYI0M 1 J1ab0paTOpHBIM
000pyI0BaHKEM.

[IpoBOANTH BEIYKMCIICHUS

10 YPABHEHUSIM XUMUUYECKUX PEAKLIUN.
CamMoCTOATENBHO INIAHUPOBATH U
OCYILECTBIATH CBOIO IT03HABATEIIBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TPYIIOBOM yueOHO
JEATEIbHOCTH

Uroro no pazaeny 17
Paznen 3. Xumus ¥ Ku3Hb
3.1. | XuMus u Ku3Hb 4 Ponb xumuu B obecrnieueHuu PackpbIBaTh pob XUMHUH B PEIICHUH

AKOJIOTUYECKOM, SHEPTreTUIECKOU U
MUIIEBON 0€30MMaCHOCTH, Pa3BUTUU
MeauuuHbL. [ToHATHE 0 HayIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX pPEaKIU.

[IpencraBnenus 06 OOIIMX HAYYHBIX
MPUHIIAITAX TPOMBIIIJIEHHOTO MOTyYeHUs
BXHEHTIINX BEIIECTB (HA MPUMeEpax
MIPOM3BOJICTBA aMMHAaKa, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIECTB, MATEPHUATIOB U
XUMHUYECKUX PEAKIINil: XUMHSI 1
3I0pPOBbE YEJIOBEKA; MpaBUia
WCTIOJIb30BaHUS JICKAPCTBEHHBIX

DHEPTETHYECKUX, CBIPhEBBIX U
HKOJIOTUYECKUX MPOOJIeM UeJIOBEUECTBA,
ONMKCHIBATH OCHOBHBIE HAITPaBJICHHUSI
Pa3BUTHUS XUMHYECKON HAYKH U
TEXHOJIOTHH.

[TpumensTh mpaBuiia 6€30MacHOTO
oOpallleHus ¢ BEIeCTBAMH,
UCII0JIb3YEMBIMHU B ITOBCETHEBHOM
YKU3HHU, TIpaBUjia MOBEICHUS B IIEJISIX
cOepeKeHUs 3I0POBBS U OKPY>Karolei
MPUPOJHOM Cpebl; IOHUMATh BPE
(omacHOCTh) BO3JICUCTBUS HA KUBbBIC
OpraHU3MbI ONPEJICICHHBIX BEIIECTB
cMbica nokazarens [IK, moscHsaTh
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npenapaToB; MpaBuiia 6€30MacHOro
WCII0JIB30BaHUS MIPENapaToOB OBITOBOM
XMMHHU B ITIOBCEJIHEBHOM KU3HU. brITOBas
XUMHUYECKAsi TPaAMOTHOCTh

Ha TIPUMEpax CIIocOObl YMECHBIIICHHSI 1
MPEIOTBPAIICHUS UX BPETHOTO
BO3JCHUCTBUS.

AHaTU3UPOBATh U KPUTUICCKU
OIICHUBATh MH(OPMAIIHIO, CBI3aHHYIO
C XUMHUYECKHMH TPOIIECCaMU U UX
BJIUSTHUEM Ha COCTOSTHUE OKpYXKaroeh
Cpelibl.

Vcrnonb30BaTh TOJYyYCHHBIC 3HAHUS U
npecTaBiIeHus o cepax
NEATETBbHOCTH, CBSA3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJIsI OPUEHTAILIUH B BBIOOpE
cBoel Oynyreit mpodeccuoHanIbHON
NeSTEeIbHOCTH.

[TpuHMMaTh yyacTue B 00CYyXKICHUH
po0JieM XMMUYECKOHU 1 IKOJIOTHUECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIemMe U
npeajiaraTb BO3MOKHBIE TTyTH €€
pelIeHus

Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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