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INOACHUTEJIBHASA 3AITMCKA

[IporpamMa MO XMMHM Ha YpPOBHE CpeAHEro oO0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHON MPOTrPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanust (POIl COO), mpencraBieHHbix B DenepaabHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBanus y4eOHOTO mpeaMera «XuMus» B 00pa3oBaTeIbHBIX
opranmzamusx Poccuiickoii @enepanuu, peaau3yloNMX OCHOBHBIE 00pa3oBaTelIbHBIC IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «CTparteruu pa3BuTusa BocnuTanusi B Poccuiickoit @enepauun Ha niepuoa 10 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKe MHporpamMMbl IO XHMHUH, K ONpEIeNeHHI0 oOuield cTpareruu
00y4yeHHUs, BOCIIUTAHUSI U Pa3BUTHsI OOYYaOLIUXCS CPEACTBAMU ydyeOHOro mpeamera «Xumus» aisa 10-11
KJJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIenTyaidbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COAEp)KaHMs, pEe3yJlbTaToB OO0ydeHHs U TpeOOBaHWH K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJydyaeMoe BBITYCKHUKaMU 00IIe00pa3oBaTeIbHOW OpraHu3aIni,
ABJISICTCS HEOTHEMIIEMON YacThio UX 00pa3oBaHHOCTH. OHO CITY>KUT 3aBEpIIAIOIIUM ITAIIOM pealn3alui Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX ILEJOCTHOH CHUCTEME
XMMUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs IO3HAHUS 3aKOHOB IPHUPOJbI, (OPMHUPOBAHUS
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TAaKKe HKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOLIEHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOLIUXCsl HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsI CPEACTBAMU YUEOHOTO TpeaMeTa «XHUMHs», COAEpKaHUEe M IOCTPOCHUE
KOTOPOTO OIpENeNIeHbl B MPOTpaMMe MO XMUMHU C Y4€TOM CHelM(PHUKH HAayKHM XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJBI U B MAaTEPUATBHOMN KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLINX IeNiei U TMPUHIIHUIIOB,
XapaKTEepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI cpenHero oouiero obpasoBanust B Poccuiickoit
®Oenepanuu.

XuMHsL Kak 3JEMEHT CHCTEeMbl €CTECTBEHHBIX HayK Hrpaer ocoOyio pojib B COBPEMEHHOMH
IUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCUT CBOM BKJax B
(dbopMHpOBaHHE pPALMOHATBHOIO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE IEJIOCTHOIO IMpPEACTaBICHUS 00
OKpY’KaIoIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTopoe (opMUPYETCS B XMMHHM Ha OCHOBE
MMOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTHEMJIEMOM YacThIO
MHUPOBOU KYyJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEHUIHOIO TpyJa M JKU3HM KaKJOro 4jeHa OOIlecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTelbHasl, KaKk HayKa BBICOKMX TE€XHOJIOTHI HAIpaBJIEHA Ha PEIICHUE
r700aNbHBIX MPOOJeM YCTOWYMBOIO DPAa3BUTHUS YEIOBEUECTBA — CHIPhEBOM, SHEPreTHYEeCKOM, MHIIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3/J0OPOBbS.

B cootBercTBMM € OOIIMMM LIENSMU W NPUHIMIIAMUA CPEAHEro oOIIero oOpa3oBaHMs COJEp)KaHUE
npenMera «Xumus» (10—11 kiaccel, 6a30BbI YpOBEHb M3YyU€HUSI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaIOIMUXCs, HEOOXOIUMYIO UM JIJIi BBIPAOOTKHM MHPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COIMYMa, IPOJOJDKEHUS OOpa30oBaHHA B Pa3IUYHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisOIUMHU TIpeIMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKass XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOif HayKu: cHUCTEMa 3HaHUI M0 HEOPraHMYECKOW XUMUHM (C BKIIOUYEHUEM 3HAHUH W3 O0IIel XUMHM) U
oprannyeckoil xumun. dopMupoBaHue AAHHON CUCTEMbl 3HAHUM MpPHU MU3yYEHUU IpeaMeTa oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUi

XHUMHHU.



Ctpykrypa conmepkaHus KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHMYecKas XUMHU»
chopMupOBaHa B MporpaMme o0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYeHHUI0 yueOHOro MaTrepuala
u 00ycJOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMNA Ha OMNPENECIIEHHBIX TEOPETUYECKUX
ypoBHsiXx. Tak, B Kypce OpraHM4eCKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHYECKOU
TEOPUH CTPOCHUS OPraHWYECKUX COCJMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKHX W 3JIEKTPOHHBIX
NPEJCTaBICHUN O CTpOCHUH BenlecTB. CBeieHUsT 00 M3ydaeMbIX B Kypce BEIIECTBAX JAlOTCSA B PAa3BUTHH —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJMHEHUH. B Kypce opraHmdeckoil Xxumuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs INEpBOHAYAJIbHBIC
MPEJICTABICHUS] O XMMHUYECKON CBS3H, KJIacCU(UKAIIMOHHBIX MpPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peaKIuu.

[Tox HOBBIM YIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS U3yUYEHHBIA Ha
YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs TEOPETUYSCKUU Marepuai U (aKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX M XHMMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHUYecKas XHMHS
00yJaromuMcsi TIPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TEPHOAMYECKOTO 3aKOHA C
O0IIETEOPETUIECKUX M METOJIOJIOTHIECKUX TO3UIUH, TITy0Xe MOHATh HCTOPUYECKOEe M3MEHEHHE (PYHKITHIA
3TOTr0 3aKOHA — OT 0000IIaroIIeH 10 00BACHSIONIEH 1 TPOTHO3UPYIOLICH.

Enunast cucremMa 3HaHMA O BaKHEMINIUMX BEIIECTBAaX, HMX COCTaBe, CTPOCHUH, CBOWCTBAX H
MPUMEHEHUH, a TaKKe O XUMHUYECKHMX peaklIMsX, HUX CYI[HOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnonnserca B kypcax 10 u 11 ximaccoB sneMeHTaMH COAEpIKAHMSI, UMEIOUTUMH KYJIbTYpPOJIOTHYECKUI U
MPUKIIQJIHON XapakTep. DTH 3HAHUS COCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHU C IPYTHMMHU HAayKaMH,
packpbiBalOT €€ posib B II03HABATEIbHOW M TMPAKTHUUECKOW JAESITEIbHOCTH YEJOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBOKEHUS K MPOILECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTUYECKUX MPHIOKEHUNA XUMHUH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIIeMax, CBA3aHHBIX
C XMMHEH, KPUTUIECKN OCMBICIUBATh MH(POPMALUIO U MPUMEHATH €€ ISl MOTIOJHEHUS 3HAHWHA, PeIICHHS
MHTEJJICKTYalbHBIX U JKCIIEPUMEHTAIBHBIX HCCIEeIOBAaTENIbCKUX 3a/4ad. B 1enoM copepxkaHue y4yeOHOTo
npenMera «XuMUs» JAHHOTO YPOBHS HM3YyU€HHUS OPUEHTHPOBAHO Ha (QOpMHUpPOBaHUE Y OOy4aroUIUXcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHMs (punocodckux uael, TaKMX Kak: MaTepUalIbHOE €IMHCTBO
HEOPraHMYeCKOro M OPraHnYeckoro Mupa, 00ycIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOCHUEM,
MO3HABAEMOCTh TPHUPOJHBIX SBICHUN MyTEM HKCIEPUMEHTA W PEIICHHs] MPOTHBOPECYHA MEXTYy HOBBIMH
dakTaMH W TEOPETUYECKUMHU MPEANOChIIKAMH, OCO3HAHHE pPOJIM XUMHH B PEHICHUH HKOJIOTHYECKUX
mpo0JieM, a Takxke podsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI 1
MaTepuasoB.

B mnnane pemieHuss 3amad BOCIUTAHUS, PA3BUTUS W COIMANU3AlUK OOYYAIOIIMXCS TMPUHATHIC
IIPOrpaMMOil M0 XMMHUU MOAXO/IbI K ONPEIETICHUIO COIEPKAaHUs U TIOCTPOEHUS MpeaAMeTa MPeyCMaTpUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX Y4EOHBIX ACUCTBHM, UMEIOIMX 0a30BO€ 3HAUEHUE JUIS Pa3IMYHbIX BUIOB
NeSITeNbHOCTU: pEelIeHUs MpobiieM, IMOMCKa, aHauu3a M o0paboTkM HMH(pOpMaIUM, HEOOXOAMMBIX s
MPUOOpPETEHUS OMbITa MPAKTUYECKON U HMCCIIEeI0BATENbCKON AESITEbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHHS, NMPHU OMPENEICHUM COJIEP)KATENIbHON XapaKTEpUCTUKU LeNeld U3ydeHus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAUMMOCTH TPATUIMOHHO NMpH3HAETCS (pOpMUpOBAaHHE OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOM eATEIbHOCTH Ye0oBeKa 1
KaK OJHOTO W3 KOMIIOHEHTOB MHpPOBOH Ky’abTypbl. C METOIMYECKOM TOYKH 3pEeHUs TaKOM MOAXOI K
OIIpeJICJICHUIO 1IeNIeH N3ydeHUs MpeIMeTa SABISETCS BIIOJHE ONPAaBJaHHbIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHM ILENsIMU H3Y4eHUs Mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABIAFOTCS:



e (opmupoBaHUE CHCTEMBl XMMHYECKUX 3HAHUU KaK BaKHEUIIEH COCTABIISIONICH €CTeCTBEHHO-
HAyYHOU KapTHUHBI MHUPa, B OCHOBE KOTOPOH JIeKaT KIIOUYEBbIE TOHITHS, (PyHIaMEHTaTbHBIE 3aKOHBI
U TEOPUH XUMHHU, OCBOCHHME S3bIKa HAyKH, YCBOCHHME M IIOHMMAaHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJICHHE C UCTOPHEH UX pa3BUTHS U
CTAHOBJICHUS;

e (opmupoBaHuUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKHIX
peakuuii, HEOOXOAMMBIX [UIsi MPUOOPETEHHS YMEHHM OPHEHTUPOBATbCA B MHUPE BEIIECTB U
XUMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U MOBCEHEBHOMN KU3HH;

® pa3BUTHEC YMEHUW M CIOCOOOB JEATEIILHOCTH, CBS3aHHBIX C HAONIOACHHEM U OOBSICHCHHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acHOr0 OOpaleHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKA LEJIeH U 3a7a4 U3YyYeHUsl IPeIMETa B IporpaMmme
[0 XMMUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMU MPHUOPUTETAMHU B CUCTEME CPEIHETO
obmero o6pazoBanus. CerofHs B MpenojaBaHUM XUMHH B OOJbIICH CTENeHH OTHAETCS MPEANOYTeHHE
MPAKTUYECKOW KOMIIOHEHTE COJIepKaHUsi OOy4YeHHUs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
001meo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAa0OpPOM 3HaHWK, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMCHHSMHU AKTUBHOTO IOJYYCHHS 3HAHWNA W TIPUMEHEHUS HX B
peanbHOM KU3HU JJIA PEIICHUs TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM IpH H3y4YeHUH mpeamera «XUMHsS» JOMUHUPYIOIIee 3HauyeHHe MPUuoOpeTaoT Takue
LEU ¥ 33]]a41, KaK:

ajanrtanus OO0y4aromuxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBaAHHE
WHTEJJICKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYIHUYECTBY,
CaMOCTOATEIILHOMY MPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3AHHBIX C
BEILIECTBAMH M MX TPUMEHEHUEM;

dbopMupoBaHHE y OOYYAIOMIMXCS KIFOYCBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHINN), HMMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE IUISl PAa3JIMYHBIX BUJOB JICSTECIBHOCTU: pEIIeHUsl MpoOjeM, MOKWCKa, aHAIW3a U
o0paboTku uH(pOpMaMU, HEOOXOAUMBIX HJS MPHUOOPETEHHUs OMBITa NEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B TMO3HAHMM XMMHH, a TaKKe IJIS ONEHKU C TO3UIUH JKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIHMSHUS BEIECTB U XUMUYECKHUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaJdbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaromuxcsi: COCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBHH C
KU3HEHHBIMH MOTPEOHOCTSMH, UCTIOIH30BATh COBPEMEHHBIE HH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA U
aHann3a yueOHOM ¥ HayYHO-TIOMYJISIPHOU HH(POPMAIIUA XUMUYECKOTO COICPIKAHUS,

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOIMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBINIJICHUS,
Ha0II0aTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPHU
IJIJAHUPOBAHUM U MPOBEJECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroImUXCs yOeKIAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BXHOW POJM B PEHICHUH TJIOOANBHBIX MPOOJIEM palMOHATBLHOTO MPUPOIOIOIbL30BAHUS, MOMOTHEHHS
HHEPTETHUECKHUX PECYPCOB U COXPAHECHHSI MPUPOJHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIIIEHUS K TIPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHUS OMBITA MCIOJb30BAHUS MOTYYSHHBIX
3HAHWH I IPUHSATHS TPAMOTHBIX PEIICHUHN B CUTYaIUSIX, CBI3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B y4yebHOM maHe cpemHero ooOmiero o0pa3oBaHUs MPEaMET «XHUMHsS» 0a30BOT0 YPOBHS BXOIHUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

OO1mree 4uClIO 4YacoB, OTBENEHHBIX NI M3YYCHHs] XMMHH, Ha 0a30BOM YPOBHE CPETHETO OOIIero
oOpa3zoBanusi, coctaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).



COJEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMMH

IIpeamer opraHu4eckol XMMHMM: €€ BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYEHUE B IIOJIYYEHUU HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpOEHHs OopraHuyeckux coeauHeHuid A. M. ByrtnepoBa, €€ OCHOBHBIE
nonoxeHus. CTpyKTypHbIe (POPMYIIBI OPraHUYECKUX BemecTB. ['omomorus, nzomepusi. XUMU4ecKas CBS3b B
OpPraHUYECKUX COCAVHECHUAX — OMHAPHBIC U KPATHBIEC CBS3U.

IIpencraBnenne o KiIacCUpUKALMM OpraHUYEeCKUX BemlecTB. HomeHkiaTypa oOpraHMYecKux
coeMHEHUH (cucTtemaTtuyeckas) W TPUBHAIbHBIE HA3BaHUS BAXHEWIIMX IpeICTaBUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKcIepUMEHTaIbHBIE METO/Ibl U3yYeHHS BEIIECTB M MX NMPEBPALCHHIA: 03HAKOMIICHHE ¢ 0Opa3lamu
OpPraHMYECKUX BEUIECTB U MaTepUalaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OPraHUYECKHUX BELIECTB,
HaOJIIOICHNE M ONHKCAaHHWE JEMOHCTPALMOHHBIX OMBITOB IO IMPEBPAIIEHUIO OPraHMYECKHX BEIIECTB IPH
HarpeBaHuu (IUIaBJICHUE, OOYTITMBAHUE W TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUN pAl. MeTaH M 3TaH — IPOCTEHIINE NPEICTABUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOMCTBA (peaklK 3aMEeleHHs] U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
IIOJIyYE€HUE U IIPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHE, TOMOJOIMYECKMH psf. OTWIEH U NpONWIEH — HpocTeilimue
MIPE/ICTAaBUTENIN  AJKEHOB:  (U3MYECKWEe UM  XUMHUYECKHME CBOMcCTBa  (peakUuu  TUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPU3aLliK ), I0JIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 um merunOyraguen-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE CBOHCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psAld. ALETWIeH — NpocTediunit
IIPEJCTaBUTEIIb AJIKMHOB: COCTAB, CTPOEHUE, (PU3HUECKUEe U XMMHUYECKUE CBOMCTBA (peakiuK rMApUPOBAHUS,
raJIOT€HUPOBAHNUS, THIpaTallii, TOPEHNUS), IOIY4EHUE U IPUMEHEHUE.

Apensl. benzon: coctas, cTpoeHue, GU3NUECKHUE M XUMUUYECKHE CBOMCTBA (peakuy raJloreHupoBaHus
U HUTPOBaHMs), MOJIIyY€HUE U TNpPUMEHEHue. Jonyon: cocmas, cmpoeHnue, Quauyeckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUpPoOBanus U HUMpPOBanus), noaydyeHue u npumerenue. TOKCUUYHOCTb ApEHOB.
I'eneTndeckas CBA3b MEXKIY YIJIEBOJOPOAAMU, IPUHAIICKAIIMMH K Pa3IUYHBIM KJIACCAM.

[IpupoaHble UCTOUHUKH YriaeBo0poAoB. IIpuponHsblil ra3 u nonyrasle HeQTsHBIE Ta3bl. HepTh 1 €€
npoucxoxaeHune. CrnocoObl nepepaboOTKH HEPTU: MEPEeroHKa, KPEeKUHI (TEePMHUYECKUM, KaTaaIUTHYEeCKUi),
nuposin3. [IpoaykTel mepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €ro 1epepaboTKH.

DKcIepUMEHTaIbHbIE METO/bl U3yYeHHs BELIECTB M UX MPEBpAICHUN: 03HAKOMJICHHE ¢ 00pa3laMu
IlacTMacc, KaydyyKoB W pe3uHbl, kojulekiuuu «HepTts» U «Yromb», MOAETUPOBAHHE MOJEKYI
YTIEBOJOPOAOB U TaJIOr€HONPOU3BOJHBIX, MPOBEJCHHE MNPAKTUYECKOW paboOThI: MOJy4YE€HHE 3TUJIEHA U

W3YyYEHHE €r0 CBOMCTB.

Pacuérnsbie 3amaun.

Breruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOJHOTO
BEIIECTBA WJIM TPOAYKTA PEaKIMU IO HW3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOAYKTOB PEaAKIINHN).

Kucaopoacoaep:kamme oprannyecKue coeIuHeHU s

HpeHeHLHHG OIHOATOMHBIC CIIMPTHI. MeTaHol W DPTaHOI: CTPOCHUC, CbI/ISI/I'-IeCKI/Ie U XUMHUYECCKUEC
CBOMCTBa (peakiuu ¢ aKTUBHBIMU MeTaJlJIaMH, raJloreHOBOAOPOIaMH, TOpeHKe), IpuMeHeHnue. Bogopoausie
CBSI3U MEXTY MOJICKYJIaMH CIIUPTOB. JlefiCTBHE METaHOJIa M ATaHOJIa HA OPTaHU3M YeJIOBEKa.



MHOroaToMHbl€ CHUPTHI. OTWIECHIJIMKOJIb W TJULEPUH: CTPOEHUE, (PU3MUECKHUE U XHMUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO ILIEJIOYHBIMU METaUlaMHM, KadeCTBEHHas pEaKlMs Ha MHOIOATOMHBIE
cnupThl). JlecTBUE HAa OpraHu3M uesoBeka. [IpuMeHeHue riunepruHa u STUICHIIUKOJISL.

@deHoNI: CTpOGHUE MOJIEKYINBI, (U3WYECKHe W XUMHUYECKHe CcBoiicTBa. ToOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anpnerunpl U kemowuvi. DOpManbIeruj, auneTalbIeTUA: CTPOeHHE, (U3NYECKHEe U XHUMHUYECKHE
CBOMCTBA (pEaKIIMKU OKUCIEHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMN), I0JIyYEHUE U IIPUMEHEHUE.

OnHOOCHOBHBIE NpezeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAsl KUCJIOTBI: CTPOCHHE,
¢bu3nyeckue U XMMHYECKHE CBOMCTBa (CBOMcTBa, oOImMe Ul Kiacca KUCIIOT, peakuus >TepuQuKanun),
nojrydeHue U npumenenue. CTeapuHoBas U OJEUHOBAsI KUCIOThI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOIIEe JeiicTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'mpponus xupos. IIpumenenune xupoB. buosornueckas posib )KUPOB.

VYTrieBoasl: cOCTaB, KiIAacCHU(HUKAIMS yIriIeBOJOB (MOHO-, IW- W moiucaxapupisl). [mokoza —
NPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcuaom wmeau(ll), oxucimeHne ammuayHbIM pacTtBopoM okcuua cepedpa(l),
BOCCTAQHOBJICHHE, OpOXEHHE TJIIOKO3bl), HAaXOXJIEHHE B HPUPOJE, NPUMEHEHHE, OUOJOrMYEecKas poJlb.
®otocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnosno3a Kak npupoaHble noiauMepsl. CTpoeHrne KpaxMana 1 Hesuiono3bl. dusznyeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaUeCTBEHHAs! PEAKIIMS C HOJIOM).

DKcIeprMEeHTaIbHBIE METO/IbI U3yUCHHs BEUIECTB U WX MPEBPALICHUI: pOBeNeHNe, HAOII0ICHNE U
OIHMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMHA OJJHOATOMHBIX CIIUPTOB
(oxucnenne staHona okcuaoM wmeau(ll)), MHOroarOMHBIX CHUPTOB (B3aMMOJICWCTBHE TJIHMIIEPUHA C
ruapokcuaoM  Mmeau(Il)), ampaernoB (OKHCIE€HHME aMMHAuyHbIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuaom menu(Il), BzammopneicTBue Kpaxmana C HMOAOM), IPOBEIEHHE IPAKTHUYECKOW pPabOTHI:
CBOWCTBA pacTBOPA YKCYCHON KUCIIOTHI.

PacuérHble 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBa HCXOJIHOTO
BELIeCTBA WJIM MPOAYKTa PEaKlUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTcoiepikale opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckue coeanHenns. dusnueckue 1 XMMHUYECKUE CBOMCTBA
aMMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benkn kak npHUpOIHBIE BBICOKOMOJIEKYJIApHBIE coequHEHMs. IlepBUuYHas, BTOpUYHAs M TPETUYHAA
CTpYKTypa OenKoB. XMMHUECKHE CBOMCTBA OENKOB: TMAPOSU3, JEHATypalus, KaueCTBEHHbIE PEaKLUU Ha
OenKu.

DKcrepuMEHTAIbHbIE METOJIbl M3Y4YEeHMsI BEUIECTB M UX MPEBpALICHUI: HaOJIOJEHUE W OINUCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPH HarpeBaHUU, IIBETHBIE PEAKI[UU OEIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPHU3ALNH, CpEeOHSAs MOJIEKYyJsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aLUs U MOJIMKOHICHCALHs.

DKcIepUMEHTaIbHbIE METO/Ibl U3yYeHHs BEUIECTB U UX MPEBPALICHUN: 03HAKOMJIEHHE C 00pa3liaMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanuzanmss MeXnpeaMETHBIX CBSA3€H MNpH HW3YyYEHUM OpraHuyeckol xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK M TOHATHH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJ151 OTACTBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTecCTBEHHO-HAYUHBIC TTOHTHS: SBICHUE, HAYUHBIA (DAaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KJTaccu(UKAIHS, IEPHUOJUIHOCTD, HAOIOICHUE, H3MEPEHUE, YKCIICPUMEHT, MOJICIIMPOBAHHUE.

dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, JICKTPOH, MOJIEKYJIa, SHEPTETUYECKH YPOBEHb, BEIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NIECKIE BETUYHHBI M SUHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opranu3m, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, (pOTOCUHTE3, OMOIOTUYECKU
aKTUBHBIC BeliecTBa (O€IKU, YIrIeBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuUHEpabI, TOPHBIE TOPO/IBI, TIOJIE3HBIC UCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHOJOTHs: THINEBbIE TPOIYKTHI, OCHOBBI PAIlMOHAIBLHOTO TIMTAaHHS, MOIOIIKE CpPEACTBa,
JIEKapCTBCHHBIE 1 KOCMETUYECKHUE MpEenapaThl, MATEPHAIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHUECKUH 37eMeHT. AToM. Slapo aroma, M30TONbl. DJIEKTPOHHAs 000JI0uKa. DHEepreTudyeckue
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTAIH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH PACIPEACIICHHs SJIEKTPOHOB
110 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOHPUTypalys aTOMOB.

[lepnonnueckuit 3axkoH u Ilepuonnueckass cucrema xumudeckux annemeHToB . M. Menneneesa.
Cas13p niepuoanueckoro 3akoHa u [lepuoauueckoit cucrembl xuMudeckux anementoB . 1. Menzaeneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIOKHBIX BEIIECTB IO TPYyNIIaM W MEpuojaM. 3Hau€HHUE MEePHOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BelecTBa. XUMHUYECKasi CBsA3b. BHJbI XMMUYECKOH CBsI3U (KOBaJIeHTHas HEMNOJSpHas U
NOJISIpHAsi, MOHHAs, MeTaJUIMuyeckas). MexaHu3Mbl 00pa30oBaHHs KOBAJEHTHOM XMMHUYECKOH CBA3M
(oOMeHHBI M JIOHOPHO-aKLENTOpHBIN). Bogopoanas cBs3b. BajeHTHOCTh. DIEKTpOOTPULIATETBHOCTD.
Crenenb okucineHus. MIoHbI: KaTHOHBI U @HUOHBI.

BemecTBa MOJEKYISIpHOTrO W HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KpUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIIINYECKON PEIIETKY.

[TonsTre o agucnepcHeIX cucteMmax. McTuHHbIE U KOJTOUIHBIE pacTBOPBL. MaccoBast 1015l BEIIECTBA B
pacTBope.

Knaccupukanuss HeopraHudeckux coefuHeHuil. HoMeHkiaTypa HEOpPraHMYECKHUX  BEIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIacCaM.

Xumnueckas peakius. Kimaccupukanuss XMMUYECKUX peaklMid B HEOPraHWYECKOH W OpraHuYecKou
XMMHH. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPAIECHUs SHEPTUH MPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (hakTopoB. OOpaTuMble peakuu. XUMUYECKOe
paBHOBecHe. DaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYeCcKOro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponuTtuyeckas auccoruanus. CunpHble U ciadbie 31ekTponuThl. Cpeaa BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HENTpaabHasi, LEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcIepUMEHTaIbHbIE METOAbl M3YYeHHs] BEIIECTB W HX NPEBpALlCHUH: JIEMOHCTpalus TaOiuIl
«Ilepnonnueckas cucreMa xumuueckux odnemeHtoB J[. WM. MengeneeBa», wusydeHue Mopenen
KPUCTANIMYECKUX PEUETOK, HAOMIOJIEHHE MU ONHMCAHHWE JAEMOHCTPALlMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
(paznosxeHue mepokcHia BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpe/ibl paCTBOPOB BEILLECTB



C TIOMOIIBI0 YHUBEPCATBHOI'O HHAMKATOPA, PEAKLIUU HOHHOTO 0OMEHa), TPOBEACHNE IPAKTUYECKON PabOTHI
«BnusiHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKIum».

Pacuérhrle 3agaun.

Pacuérel 10 ypaBHEHMSIM XUMUYECKUX PEAKLIUMA, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
HCIIOJIb30BAaHUEM ITOHATHS «MacCOBasl JOJIs BEILIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilonoxenue HemeramnoB B Ilepuoandeckoil cucreMe XMMHYECKUX 3iemeHToB /[ H.
MenneneeBa U 0COOEHHOCTH CTpOeHUs aTroMoB. (Dusnyeckue CBONCTBA HEMETAIOB. AJIIOTPONMS
HEeMeTaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pocdopa u yrieposa).

XUMHUYECKUE CBOWCTBA BaXXHEHWIIMX HEMETaUIOB (TaJloreHoB, cepbl, a3oTa, (ocdopa, yriaepona u
KPEMHHUS) U UX COETUHEHUH (OKCUI0B, KUCIOPOCOACPKALMX KUCIOT, BOJOPOJHBIX COCTUHEHU).

[IpuMeHeHNe Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenune merawioB B Ilepuoaudeckoil cucreme XMMHMYECKUX dieMeHToB [l H.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YEK aroMoB MeTauioB. OOmme (usmdeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSDKEHUN METAJUIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHUIIIMX METAIIOB (HATPUM, KalIHi, KAJIbIIMA, MarHUH, aJFOMUHHMA, ITUHK,
XpOM, 7K€JI€30, ME/Ib) U UX COCAMHEHUI.

OO6uue ciocoObl oyyeHust MeTayuioB. [IpuMeHneHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YEHMsI BEIIECTB M MX MPEBPALICHUI: H3Y4EHHE KOJUIEKLUHU
«MeTamibl W CIUIaBb», OOpa3llOB HEMETAJUIOB, PEUICHHE SKCIIEPHUMEHTAIBHBIX 3a1ad, HAOIOJCHHE H
ONHMCAaHUE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OIBITOB (B3aWMOAEWCTBHE THUIPOKCHUIA ATIOMUHHUSA C
pacTBOpamMH KUCJIOT U LIEJI0YEH, KaUECTBEHHbIE PEaKIIMY HAa KATUOHBI METAJIIIOB).

Pacuérnebie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WIH
00bEMY OJJHOI'O M3 y4YacTBYIOIIMX B PEaKIMM BEIECTB, pacu€Thl Macchl (00BbEMaA, KOJIMUECTBA BEILECTBA)
IIPOJYKTOB PEAKLUH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMUA U )KU3Hb

Ponb xuMuu B 0o6ecriedeHUuH SKOJIOTHYECKOM, SJHEpreTHYecKoil U MUILEeBOM 0e30MacHOCTH, Pa3BUTUH
MeauUUHbL. [[oHATHE 0 HayYHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBienust 06 00X HAYYHBIX PUHIMIIAX MPOMBIIUIEHHOTO MOJTYYeHHs BA)KHEHIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB: BAXKHEHMIIIME CTPOUTEIbHBIE MAaTEPUAIIBI, KOHCTPYKIIMOHHBIE
Marepuaibl, KPacKH, CTEKJIO, KEPAMMKA, MAaTepUabl I 3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OpraHUYECKUE U
MUHepaJIbHbIEe yJ00peHusl.

XuMus U 370pOBbE YEIOBEKA: IPABWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB, IpaBUia
0€30I1acHOT0 MCIOJIBb30BaHUS IPENapaToB OBITOBOI XMMHH B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpu M3ydeHHH OoO0IIel M HeopraHnuyeckol xumuu B 11 kiacce
OCYILIECTBIISIETCSI Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK M MOHSITHMH,
SIBJISIFOLUXCS] CACTEMHBIMM JIJIS1 OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4HbIN (DaKT, rUIoTe3a, 3aKOH, TEOpUs, aHAINU3, CUHTE3,
KJaccu(ukanus, NepuoAnIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOICTTMPOBAHNE, U3MEPEHUE, SIBIICHHE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKH ypOBEHb, BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSHUE
BEIIECTBA, (pr3HUecKre BETMUYUHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.



TexHomorus: XumMu4eckass MPOMBIIUIEHHOCTb, METAUIypTrUs, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHILEBAs MPOMBIILIEHHOCTh, (hapmarieBTHUeCKas
MPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IpEenapaTroB, MPOU3BOJICTBO KOHCTPYKLIHOHHBIX
MaTepHuasoB, JEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHUHN HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMHKCS IPOrpamMm
cpemHero ooiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MPEIMETHBIM). HaydHO-MeTo 1n4ecKoit
OCHOBOH U1 pa3pabOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMM CpEIHEro o0IIero oopa3oBaHus
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CHCTEMHO-ACSATEIBHOCTHBIM MOJXOJIOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpelHero ooOmero o0pa3oBaHHs BbBIJACIEHBI CIEAYIONIUE
COCTABJISIFOLIHE:

OCO3HaHHWE OOYYaIOUIUMHCS POCCHMCKOM TpaXTAaHCKOW HWIACHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

LeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUN JTUYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPATUIUI 0a30BOI HAYKH XUMHH,

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXcs PyKOBOJICTBOBAThCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4YUe TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTHM CTaBUTh II€IM U CTPOUTH
KU3HEHHBIC IJIaHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTalOTCS B EAMHCTBE Y4eOHOU Hu
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBUM C T'YMAaHHCTHUYECKHUMH, COLUOKYJIBTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMU IIECHHOCTSIMHU U UJI€aJIaMU POCCUMCKOTO IPakIaHCKOTO OOIIEeCTBa, MPUHITHIMH B 00IIIECTBE
HOpMaMH U TIpaBWJIAMHU TOBEJEHUs, CIOCOOCTBYIOIIMMH TIPOIIECCaM CAMOIIO3HAHUS, CaMOpPa3BUTUA U
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYAIOIIHUXCS.

JIn4HOCTHBIE PE3YNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» OTpPaXaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOW AESITETbHOCTH OOYYArOIIMXCS MO peau3allid MPUHSATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00YYAIOIIMMHUCSA CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH, YBaOXKEHUS K 3aKOHY U
MPaBOTIOPAJIKY;

MPEACTABICHUS O COIMATIBbHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW ACSATEIHHOCTH MPU CO3JAHUM y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHHS, JIOTHKY M apryMEHTHl APYTUX MpH
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeINI0 OT€UYECTBEHHOU XUMUU;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTHIXKEHUS HAyKH €CTh pPEe3ynbTaT JUIMTEIBHBIX HAOIIOJEHUN, KPOIOTIMBBIX
AKCIIEPUMEHTAIIBHBIX TIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;



MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOLIEM aHaiu3e HHGOpMaluu o
MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OIICHMBAaTh CUTYAllMH, CBSI3aHHBICE C XUMHUYECKHUMH SIBJICHUSMH, W T[PUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHILEH ¢ MO3UIUNA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 30pOBOro M 0€30MacHOro odpasa >KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOIIOICHHST TIPaBHI OE30MACHOTO OOpaIIeHUsl C BEIIECTBAMU B OBITY, MOBCEJHEBHOH >KU3HU U B
TPYZOBOH ACATEIBHOCTH;

MOHWUMAHUS I[IEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUIGKTHBHOTO OE€30TMAacHOTO IOBEACHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HaHUs TOCJEACTBUNA M HENPUSTHUS BPEIHBIX MPUBBIUEK (YMOTPEOJICEHUs aJIKOrOJisi, HAPKOTHUKOB,
KYpeHHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEIOBATEIIbCKON JAESITeNbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX ICSITECIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3aJlay COIMAIBHOW HANPaBIEHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

UHTEpeca K IMPaKTUYECKOMY H3YYEHHIO Npodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUH TI0 XUMUU;

YBaX€HUs K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTopuu oOpa3oBaHus, Oymayiiei
npodeccun W peanu3ali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3x0/10rMUecKOro BOCIMTAHUA:

9KOJIOTMUYECKHU 11€71€c000pa3HOro OTHOLIEHUS K MPHUPOJIE, KaK UCTOUHUKY CYIECTBOBAHMS >KU3HU Ha
3emie;

MMOHUMAaHHUS IJI00AIbHOTO XapakTepa IKOJIOTHUYECKUX MPOoOJIeM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIBHON CPEbL;

OCO3HaHUS HEOOXOJUMOCTH HCIONIB30BaHUS JOCTHKEHHM XUMHUHU JJs pEUICHHS BOIMPOCOB
palMOHANIBHOTO MPUPOAOIOIb30BAHNS;

AKTUBHOTO HENPUATUS JEHCTBUM, NMPUHOCAUIMX BpEll OKPYKAIOIIEH NPUPOJHON cpene, yMeHUus
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TOCHIEICTBUS TPEANPUHUMAEMBIX JEUCTBUU U
MpeA0TBpaIIaTh UX;

HaJU4Hsl Pa3BUTOTO JKOJOTMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPhI, OIbBITA JEATEILHOCTH
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B TTO3HABATEIbHONW, KOMMYHHKATHBHON
Y COLIMAJIbHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSTH UICOIOTHH XeMOGhoOuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
OOIIIECTBEHHO! MPAKTUKH,

MMOHUMaHUS CTeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUA €€ pojii B (POPMUPOBAHUHU PAITHOHAIBHOTO
HAay4YHOTO MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MpeACTaBlIeHUs 00 OKpYy)KalollleM MHUpE Kak O €JIMHCTBE



IPUPOJBl U YEIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU IpOoOJIeM COXPaHEHHs
IIPUPOJHOTO PAaBHOBECUS;

yOeXIEHHOCTH B OCOOOH 3HAUUMOCTHM XHUMHMU [ COBPEMEHHOM I[MBWIM3alMM: B e
I'YMaHHCTHYECKON HampaBJICHHOCTH M BaKHOW POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepuUalibHON KYIBTYpHI,
pelIeHHH TI00ANBHBIX MPOOJIEM YCTOMYMBOTO DPA3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKOH 0e30MacHOCTH, B Pa3sBUTHH MEIUIMHBI, 0OCCIIEYCHUU YCIOBHH YCIEIIHOTO
TPYZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KAXKIOTO WieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM I'PAMOTHOCTHU: IOHUMAaHMs CYLHIHOCTU METOJIOB IIO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAHUA JUISl aHAIM3a U OOBSCHEHUS
SBJICHUM OKPY)KAIOLIEr0o MHUPAa W IPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JelaTb OOOCHOBaHHbIE
3aKJIIOYEHHUs HA OCHOBE HAyyHBIX (DAKTOB M HMEIOIIMXCA JaHHBIX C LEJBI0 IOJYyYEHHsS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMHUYECKHWE 3HAHUS Uil peIleHus mnpobieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K ITO3HAHUIO U MCCIIEJOBATENBCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPBIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSAMU;

HHTepeca K 0COOEHHOCTSAM TpyJia B pas3jInYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarpeaMeTHbIe pe3yabTaThl OCBOCHHUSI y4eOHOTO MpeaMeTa « XUMHEs Ha YPOBHE CPEAHEr0 00IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYuMble s (QOPMHPOBAHMS  MHPOBO33PEHHS  OOYHYAIOUIMXCS  MEKIUCHUIUIMHAPHBIC
(MexXmpenMeTHbIe) OOlleHayyHble IOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpPA U
cienn(UKy METOJIOB TO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepws, BEIIECTBO, YHEPIHs,
SBJICHHE, IIPOLECC, CUCTeMa, Hay4HbI (DaKT, HNPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
ucclieloBaHue, HaOII0IeHUe, U3MEpEHHUE, IKCIIEPUMEHT U JIpYyTHe);

YHUBEpCaJbHble y4yeOHble JeHCTBHs (TO3HABaTEIbHbIE, KOMMYHHMKATHBHBIE, pETYJISATHUBHBIE),
obecnieunBarome (HopMupoBaHue (GYHKLIMOHATBHOH TI'PaMOTHOCTH U COLMAJIBHOM  KOMIIETEHIUH
00yJaronuxcs;

CIOCOOHOCTh OOYYaroIMXCs MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE YUeOHbIe TEHCTBUS B IO3HABATENbHOM U COLIMAILHOM MTPaKTHKE.

MeranpeameTHble  pe3ynbTaThl  OTpaXarOT  OBJQJACHUE  YHUBEPCAIBbHBIMH  Y4€OHBIMU
II03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMH JICHCTBUSAMHU.

OByajgeHne yHMBepPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiicTBUS:

CaMOCTOSITENIbHO (hOPMYIIMPOBATh U aKTYaJIM3UPOBATh NPO0JIeMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeNATh LEIH JEATENbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHMS, COOTHOCHUTH
PE3yNbTaThl JEATENILHOCTH C IMOCTABIIEHHBIMH LIETISIMHU;

UCIOJIb30BaTh MpPH OCBOCHUM 3HAHUN MPHUEMBI JIOTMUECKOTO MBILIUICHUS — BBIIETSATh XapaKTEepHbIE
MPU3HAKW TOHITHHA M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IJIs
OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKALIMHU BEIIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMH SIBICHUSMY;

CTPOUTBH JIOTHUECKHE PACCYXKACHUS (MHAYKTHBHBIC, JEAYKTUBHBIC, I10 aHAJOTHH), BBIIBISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBAThH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHSTHh B IpoIlecce MO3HAHUSA, UCIOJNb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJIEIbHBIE MPEJICTaBICHUS — XUMHYECKMHM 3HaK (CHMMBOJI) 3JE€MEHTa, XUMHUYecKas



dbopMyIna, ypaBHEHHE XUMUYECKOW peakIUy — INpU pelIeHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX
3a/a4, NPUMEHSATh Ha3BaHHbIE MOJEIbHBIC TPEACTABICHUS [UIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHI.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O [TO3HAHUS BEUIECTB U XUMUYECKUX PEAKITU;

(dbopMyIMpoBaTh LENM M 33Ja4d WCCIICIOBAaHUS, HCIIOJIB30BATh MOCTABICHHBIC U CAMOCTOSITEIHLHO
chopMyITUPOBAHHEBIE BOTPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHKS M OCHOBBI JIJIs1 (DOPMUPOBAHUS TUTIOTE3BI
IO TMPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIa/IETh HABBIKAMHU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MPOBEIACHUS YYCHHUECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBAaTh yMEHHsS HaOII0aTh 3a XOAOM IMIPOLEcca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyIupoBaTh O00O0OIIEHUS U BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB
WCCJICTIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;

MPUOOPETaTh OMBIT YYCHUYECKOW HCCIECIOBATEIbCKOH W TMPOCKTHOW JEATEeIHbHOCTH, MPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY IIOMCKY METOJOB PCIICHHS MPAaKTUYSCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHMKAX HHGoOpMauu (HAy4yHO-TIOMYJspHAs JHUTepaTypa
XMMHUYECKOTO COJIEp>KaHusl, CIpaBOYHbIE MOocoOus, pecypchl MHTepHETa), aHaIM3UpoBaTh HWHOOPMALUIO
pa3IMYHbIX BHUJAOB U (OpM  TpeACTaBICHHUS, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUYNBOCTH;

(dbopMyIIMpOBaTh 3ampOChl U MPUMEHSITH PA3NITMYHBIC METOJIBI MPU MOUCKE W 0TOOpe HMHpOopMamnmH,
HEOOXOIMMOM TSI BHITIOJTHEHUST YIEOHBIX 3a/1a4 ONPEICIEHHOTO THUIIA,

MPUOOPETATh OIMBIT UCTIOIH30BAHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAaIbHYIO (hopMy mpencTaBieHus nHpopmanuu (cxemsbl, rpaduki,
rarpamMmmbl, TaOJIHIIbI, PUCYHKH U JIPYTHE);

WCIONIb30BaTh HAYYHBIN SI3bIK B KadecTBE CpENCTBA MpU paboTe ¢ XUMHUYECKOW HH(pOpMaIUeH:
NPUMEHSITh MEXIpeaAMeTHble ((u3Mueckue U MaTeMaTHYeCKHe) 3HaKd U CUMBOJBI, (OPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

WCIIO0IB30BaTh U MPeo0pPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajora W/WIW JUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (OPMYIHPOBATH CBOM TMPEIOKEHHS OTHOCHTEIHHO BBIOJHEHUS MPEATOKEHHOM
3a/1a4u;

BBICTYNaTh C TMpE3CHTalUell  pe3ylnbTaTOB  MO3HABATENBHOM  JIEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU TMPH BBIMOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKOU PabOThI MO MCCIIECOBAHNIO CBOWCTB M3y4aeMbIX BEIIECTB, peain3allii y4eOHOTO MPOEKTa U
(GhopMyTUpOBaTh BBIBOJIBI M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COTJIACOBAHUS TMO3UIIUNA B
X0J1e 00CYX)IeHUSI 1 0OMEHAa MHCHHSIMHU.

OByajieHne YHUBEPCAILHBIMH PeryJasiTHBHBIMU 1€ CTBUSMMH:

CaMOCTOSITENILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATEIBLHYIO JESTEIILHOCTD, ONpeaenss eé
IeMH U 33aJa4d, KOHTPOJIMPOBATh U MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBATH IMpeajaraeMblii aaropuTM
JEHCTBUI TIpU BBITIOJIHEHUU YUEOHBIX W HCCIENOBATENbCKUX 3a/1ay, BbIOMpaTh Hambonee 3heKTUBHBIM
Croco0 UX perieHusl ¢ y4€TOM MOJIYyUYCHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKITUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHPHOCTH Ha OCHOBE CaMOAHAJIN3a M CAMOOIICHKH.

MNPEIMETHBIE PE3YJbTATHBI
10 KJIACC



[IpenMeTHbI€ pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs» OTPaxaroT:

c(hOpPMHUPOBAHHOCTD MPECTABICHUNA O XUMHUUYECKOW COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XUMUU B MTO3HAHUU SBJICHUM NPUPOADBI, B GOPMUPOBAHUN MBIIIJIEHUS U KYJIbTYpPbI IUYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHS MPAKTHUYECKUX 3a7ad M DIKOJIOTUYCCKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOTHON CPE/IE;

BJIAJICHUE CHUCTEMON XHMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIAraloOlIue TMOHSATHUS
(XMMHYECKHIA ~ DJIEMEHT,  aroM, JJIGKTPOHHAs  000JIoYka  aromMa,  MOJICKYyJa,  BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaméHHast),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OO0BEM, YIIepOAHBIN cKeleT, (PyHKIMOHAJIbHAs TpYIa, paguKa,
M30MepHsl, U30MEPbI, TOMOJIOTUYECKUN PpAZl, TOMOJIOTH, YTIJIEBOJOPOJbI, KHUCIOPOJI M a30TCOJEprKallue
COEIMHEHHSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHsS); TEOpUU U
3aKOHBI (TEOpHUs CTPOEHHUs opraHnyeckux BemiecTB A. M. bytiepoBa, 3akOH COXpaHEHHUsI MaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHUHM, MHPOBO33PEHUECKHE 3HAHMUs, JIeXKallhue B OCHOBE
MMOHWUMAHUS IPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHM, (DaKTOIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, TOJYYCHWH W 0OCE30MacHOM HCIOJIB30BAHWU BAXKHEHIINX OPTraHMYECKHX BEHICCTB B OBITY H
MPAKTUYECKON JAESITeTbHOCTH YeJIOBEKa;

cOpPMUPOBAHHOCTh YMEHUN BBIBISATH XapaKTepHbIE MPU3HAKU TMOHITHH, YyCTaHAaBIUBAaTh UX
B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U IIPEBPAICHHMA
OpPraHUYECKUX COCAMHEHUN;

cOPMUPOBAHHOCTh ~ YMEHUH  HWCIOJB30BaTh XHUMHYCCKYI0 CHMBOJIMKY JUIS  COCTAaBJICHHS
MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMysn OpraHMYEeCKHX BEHICCTB U
YpaBHEHUN XHUMHYECKUX PEAKIHMi, W3rOTaBIMBATH MOJEIM MOJIEKYJ OPraHMYEeCKUX BEIIECTB IS
WJUTFOCTPAIIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPHHAJICKHOCTh M3YyUCHHBIX OPTaHUYECKUX BEIICCTB
M0 UX COCTAaBYy U CTPOCHHIO K OMPENEeNIEHHOMY KJacCy/TpyIie COequHEHHUH (YriIeBOAOPObI, KUCIOPO U
a30TcojiepXKallie COCAMHEHMs, BBICOKOMOIIGKYNISIPHbIE COEQUHEHHs), JaBaTb MM Ha3BaHWUs 11O
cucremarnyeckoir HoMeHknatype (IUPAC), a Ttaxke NpuUBOAWTH TPUBHAIBHBIE HA3BaHUS OTACIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPOMUICH, alleTHUJICH, STUICHIJIUKOIb, TIUIEepUH, (eHod, hopManbIeru,
aleTaNbJAeTUl, MypaBbHHAsl KHCJIOTA, YKCyCHas KHUCJIOTa, OJEHMHOBAsi KHUCJIOTA, CTEApUHOBAs KHUCIOTA,
III0K032a, PpyKTO3a, Kpaxmal, HeJIr0103a, TIUIUH);

c(hOPMHUPOBAHHOCTh YMEHHS OMPEAENATh BUIbI XMMHYECKOW CBS3M B OPraHUYECKHX COCTUHEHHUSX
(onuHapHBIE U KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHUS TEOPHUH CTPOCHUS OPTaHUYECKHUX BelecTB A. M.
BytnepoBa ans 00bsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
MacChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKHUE U XUMHYECKHE
CBOMCTBA THIHUYHBIX MPEJACTABUTENICH PAa3TMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ITHJICH,
MPOMWICH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHTIUKOJb,
mmnepuH, (GEeHoJI, areTalbIeTH, MypaBbHHAs M YKCYCHash KHCJOTBHI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a,
AMUHOYKCYCHasl KHUCIIOTa), WUTIOCTPUPOBATh TEHETUUYECKYI0 CBSI3b MEXAY HHUMH ypPaBHCHHSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHI C MCMOIL30BAHUEM CTPYKTYPHBIX (OPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YIIEBOJAOPOTHOTO CHIPhS (HE(TH,
MIPUPOJIHBIN ra3, yroik), CIOCOOBI UX MEPEPadOTKH U MPAKTUIECKOE TPUMEHEHHE POAYKTOB epepaboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHI TIPOBOIUTH BBIYUCIICHUS 10 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TMPOAYKTA PEAKIMH 1O W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY
OJTHOT'O U3 UCXOHBIX BEIIECTB WU MIPOTYKTOB PEAKIIUN);



c(OpMUPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMOM 3HAHHM 00 OCHOBHBIX METOJAaX HAYYHOIO MO3HAHMUS,
UCIOJIb3YEMBIX B XHMHHU TPH H3YUYEHHUU BEIIECTB W XUMHUYECKHX SIBICHUN (HaO0JeHue, HU3MEpeHue,
SKCIIEPUMEHT, MOJCIUPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JJI IPUHATUS PEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

chOpPMUPOBAHHOCTh YMEHUH COONIO/IaTh TpaBUja IOJB30BAHHUS XUMHUYECKOW TIOCYIOH W
nabopaTtopHbeIM 000pyZOBaHHMEM, a Tak)Ke IMpaBWiIa OOpAlIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBIIOJHATH XUMUYECKUN SKCIIEPUMEHT (IIPEBpaICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ATHIIEHA U W3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC
pEeaKiuu OpPraHUYeCcKHX BEIIECTB, JEeHATypalus OeJKOB MPH HArpeBaHUU, LBETHBIE PEaKIMH OEIKOB) B
COOTBETCTBUM C IPAaBHJIAMU TEXHUKHU O€30MACHOCTH MpPH OOpaIleHHH C BEIIeCTBaMU M J1IaOOPaTOPHBIM
000pyZIOBaHUEM, MPEACTABIATh PE3YNbTaThl XMMUYECKOTO HSKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHI
COOTBETCTBYIOLINX pPeaKkUuil U (HOPMYIHPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XMMUYECKYI0 MH(POPMALNIO, OTYyIaeMYIO
U3 pa3HbIX UICTOYHUKOB (CpesicTBa MacCOBOM MHGopManuu, IHTepHET U Jpyrux);

c(OpPMUPOBAHHOCTh YMEHMI COONIOAATh MpaBUila HKOJIOTMUYECKU IIeNeCOOO0pa3HOro IMOBEIACHHS B
OBITY U TPYJOBOU JIEATEIBHOCTH B LEISIX COXPAHEHHs CBOETO 370POBbs M OKPYKaIOIIEH MPUPOIHOM Cpebl,
OCO3HaBaTh OIACHOCTb BO3JCHCTBHUS Ha >KUBBIC OPraHU3MbI ONPEACNEHHBIX OPTaHMYECKUX BEUIECTB,
noHuMasi cMbica nokasarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBILICHUS U MPEAOTBPAILICHUS UX
BPEIHOI0 BO3EHCTBYS Ha OpraHU3M YEJI0OBEKa;

it 00y4YaIOMIMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NMPUMEHSTH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUECKUX SIBJICHUI;

JUIS CIIETIBIX U CJIIAa0OBUIAIIMX OOYYaroIMXCs: YMEHHME HUCIIOJIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anucu XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs Kypca «O01as 1 HeopraHu4eckasi XUMHUsD OTPaXKaIoT:

c(hOpMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIH XUMHUH B TIO3HAHUH SIBJICHUH TIPUPOJIBI, B POPMUPOBAHUN MBIIUICHUS U KYJIbTYPhl TUYHOCTH, €€
(YHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOAMMOW ISl PEHICHUS NPAKTUYECKUX 3a/ad M OKOJOTUYECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHUCTEMON XHMHUYECKHMX 3HAaHHUM, KOTOpass BKJIOYAET: OCHOBONOJIAraloOlIUe MOHSATHUS
(XMMHUYECKHIl DIIEMEHT, aTOM, M30TOI, S-, P-, d- 3JeKTpOHHbIC OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIApHBIA 00BEM, BaJCHTHOCTh, DJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHUS, XHUMHYECKas CBs3b
(koBasieHTHasi, MOHHAs, METAJIMYECKas, BOJOPOAHAsS), KPUCTANIMYECKAs PEHIETKA, THUIbl XUMHUYECKHUX
peakuuii, pacTBOpP, HJIEKTPOJIUTHI, HEINEKTPOIUTHI, HIEKTPOJUTUUYECKAsS AUCCOLMALUSA, OKHUCIHUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOW pPEaKIMK, XUMHUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpus
AJIEKTPOJIUTAYECKON aucconranuu, nepuoandeckuii 3akod [[. M. MenzaeneeBa, 3aKOH COXpaHEHUS] MaCChI
BEIIIECTB, 3aKOH COXPAHEHWS W TPEBpAIICHUS SHEPTUM MPU XUMHUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JISXKAIHE B OCHOBE TTOHUMAHUS TPUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOIOTHYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MONYYCHHH W
0€30MMacHOM HCTOJIh30BAaHUH BAXKHEUIITNX HEOPTaHUYECKHUX BEUIECTB B OBITY U MPAKTUYECKON JESATENbHOCTH
YeJIOBEKa;

chOPMUPOBAHHOCTh YMEHUW BBIIBISITH XapaKTepHBIE MPU3HAKU TMOHITHHA, YCTaHAaBIUBATh WX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS TPHU OMHWCAHUA HEOPTAaHWMUYECKHX BEIIECTB M HMX
IIPEBPAILCHHI;



c(OpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlIeHUS (opMyll
BEIIIECTB U YPaBHEHUN XMMHUYECKUX peakiuii, cucremarndeckyio HomeHkIatypy (IUPAC) u TpuBuanbHbIe
Ha3BaHMSI OTACIbHBIX HEOPTaHUYECKUX BeIlecTB (YrapHbIi ras, yriaeKucibli ra3, aMMHUak, raiméHasi H3BecTh,
Herami€Hasi U3BeCTh, IMThEBasl COJIa, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh M CTENIEHh OKHCICHUSI XUMUYECKUX JIEMCHTOB
B COCIMHEHHUSX PaA3JIMYHOTO COCTAaBa, BUJ XMMHUYECKOM CBsI3U (KOBAJICHTHAsl, MOHHAs, METAJLIMYECKas,
BOJIOPOAHAsl) B COEAMHEHUSAX, THUIN KPUCTAJUIMYECKOM peIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX pPACTBOpPaxX HEOPTaHUYECKUX
COCTMHECHHI,

c(OPMUPOBAHHOCTh YMEHUH YCTaHAaBIMBATh MPUHAAJICKHOCTh HEOPTaHWYECKUX BEILIECTB IO HUX
COCTaBY K ONpEeNeN€HHOMY KiacCy/Tpymme COeIuHEHUI (IIPOCThie BEIIeCTBa — METaUIbl U HEeMETasllbl,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKpBIBATh CMBICT Tepuoamueckoro 3akona J[. M. MeHneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIBHYIO U TPOTHOCTUIECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMCHHM XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB XHWMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoanueckoil cucteMbl xumuyeckux siemeHToB [[. WM. Menneneesa,
UCIIONIB3Ys TOHSTUSA «S-, P-, O-27€KTpOHHBIE OPOUTAIM», «IHEPreTHYECKUE YPOBHHY», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHMUYECKHX AJIEMEHTOB M UX COCIUMHEHUU IO MEepUoAaM U rpynnam
Ilepuonuueckoi cucrembl xuMudeckux 3iaeMeHToB J[. 1. Menneneena;

cOPMUPOBAHHOCTh yYMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOINHE XWMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, OATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKITY
HEOPraHUYECKUMH BEIIECTBAMU C TTOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHA;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHYCCKHE PEAKIMH 10 PA3IMYHBIM MPU3HAKAM
(4ucity ¥ cOCTaBy pearupyromnx BEIIeCTB, TEIIOBOMY 3D PEKTy peakiiuu, H3MECHCHHUIO CTCIICHEH OKHCIICHUS
AJIEMEHTOB, OOPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalnu3aTopa);

cOPMUPOBAHHOCTh YMEHUN COCTaBJIATh YPAaBHEHHsI pEaKUUN pAa3JIMYHBIX THUIIOB, TIOJHBIE H
COKpalIEHHbIE YPAaBHEHUSI PEAKIMl HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIHNH UAYT
710 KOHIIa;

c(hOpMHUPOBAHHOCTb YMEHHMIM TIPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MyTEM HOHBI, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUi
MOCPEACTBOM COCTaBIIEHUS AIIEKTPOHHOTO OallaHCa ITUX PeaKInit;

c(hOPMHUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEAKIIUU OT Pa3TUYHbBIX
(akTOpOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpuniun Jle Hlatense);

c(hOPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECChI, JIekKAIIHe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJYYE€HUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH MPEICTABICHUA 00
00X HAYYHBIX MPUHITAIIAX M YKOJOTHYECKUX MPOOIeMax XHMMHUIECKOTO TIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOAWTH BHIYUCICHHUS C MCIOJIb30BAHUEM TIOHITHS «MaccoBas JOJIsS
BEIIIECTBA B PAaCcTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMUYECKUX PEAKIHSIX, MAaCChl BEIIECTBA WM
00BEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM OO0BEMY OIHOTO U3 yUYACTBYIOIIMX B
pEeaKkiuy BEIIeCTB, TEIUIOBOTO 3¢ (}eKTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YSHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOAATh TIPaBWJIA TOJB30BAHHMS XMMHYECKOW TMOCYyAOW U
nabopaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe IMpaBWia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;



C(OPMHUPOBAHHOCTh YMEHMH IIAHUPOBATH M BBINOJHATh XMMUYECKMH 3KCIIEPUMEHT (pa3iokKeHHE
MEPOKCHUIa BOJOPOJAa B IPUCYTCTBUM KAaTalIU3aToOpa, ONPEIEICHNUE CPE/ibl PACTBOPOB BEUIECTB C MOMOMUIBIO
YHHUBEPCAIBHOI'O MHAMKATOPA, BINUSHUE PA3IMUHBIX ()aKTOPOB HAa CKOPOCTh XMMHUUYECKON PEaKIIUU, peaKLuu
MOHHOTO 0OMEHA, KaueCTBEHHbIE PeaKIiy Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHWUS,
pelIeHre YKCIePUMEHTAIBHBIX 3aa4 1Mo TeMaM «Metamisl» u «HeMmeTrauis») B COOTBETCTBHHU C MPaBUIIAMHU
TEXHUKU 0E€30MacHOCTH MPHU OOpAIICHUHU C BEIIECTBAMU U JaOOpAaTOPHBIM O00OPYAOBAaHHEM, MPEICTABIATH
pe3yabTaThl XUMHYECKOTO AKCIEpUMEHTa B (OpME 3amiCH YPABHEHUIH COOTBETCTBYIOIIUX PpEaKUUil M
(GbopMyIMpOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIW3UPOBATh XMMUYECKYK MH(POPMALHIO, OTYyJaeMYto
U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKalUH, IHTEpHET U Ipyrux);

Cc(OPMHUPOBAHHOCTh YMEHUH COOJIIOAaTh MpPaBHUIA 3KOJOIMYECKH I1e1eCOO0pa3HOro MOBEICHHS B
OBITY ¥ TPYJOBOH JEATEIBHOCTU B LIEJAX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON CpeIbl,
OCO3HABAaTh OMACHOCTh BO3JCHUCTBHUS HA XHUBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, IMOHHMAs CMBICI
nokazarens [IJIK, moscHATP Ha mpuMepax crnocoObl YMEHBIICHHS M MPEJOTBPALICHHS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00y4aroIMXCsl C OrpaHMYCHHBIMM BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHUE HNPUMEHSTHh 3HaHUSA 00
OCHOBHBIX JJOCTYITHBIX METOJ]aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUIA;

IUISL CJIENBIX M cIa0OBUIALIIMX OOyYaroIUXcs: YMEHUE HCIIOJIb30BaTh pelbe(hHO-TOUEUHYIO CHCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 9acoB DJ1eKTPOHHbIE
Ne | HammeHoBaHHe pa3ieioB U TeM K n (npoBbIc)
OHTPOJIbHbIE aKTHYecKHe
I/l IPOrpamMMbl Bcero P P P
padoThI paéoTbI o0pa3oBaTe/IbHbIC
pecypchl

Pazpnen 1. Teoperudyeckne 0CHOBbI OPraHU4eCKOl XMMHHU
[IpeameTt opranuyeckoi xumuu. Teopus

1.1 | cTpoeHUs OpraHHYECKUX COSITUHEHHUH A. 3
M. bytieposa

Uroro no pazzeiny 3

Paspes 2. YriieBonopoasl

2.1 TlpenenbHbIe YrIIEBOJOPOIB — ANKAHBI 2

29 HenpenenbHbie yriieBoJOPOABI: aJKEeHEI, 6 1
QJIKaJMCHBI, ATKUHBI

2.3 | ApoMaTH4YeCKHe YTIIeBOAOPOIbI 2

24 [TpupoaHbIe UCTOYHUKH YTIIEBOIOPOJIOB U 3 1
uX nepepadboTKa

Hroro no paznemy 13

Pazpnen 3. Kuciopoaconep:xaniue opranHn4eckme coeuHeHus

3.1 Cnuptel. Genon 3

32 Anpaerunsl. KapOoHOBBIE KHCITOTHL 7 1
CroxHble 3QHUpHI

3.3 VYrueBojasl 3 2

Hroro no paznemy 13

Pasnes 4. A3oTconep:kanmue oprannyeckne coeJHHeHUs!
4.1 | AMuHBI. AMUHOKUCITOTHL. bemku 3

Hroro no paznemy 3




Pasnes 5. BoicokomoJieKyJIsipHbIe cOeANHEHUs

5.1 | IImactmaccel. Kayaykn. Bonoxna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
[TPOT'PAMME
11 KUIACC
KoanuecTBO YyacoB JJIeKTPOHHBbIE
Ne | HaumeHoBaHue pa3iesioB U TeEM K I (undposbie)
n/n | mNporpaMmsl Bcero %HTpom’m’le %aKaneCKne o0pa3oBaTeJibHbIE
padoThI padoThI pecypesi
Paznen 1. TeopeTuueckne OCHOBBI XMMUH
Crtpoenue aromos. [lepronnueckuii
3akoH U [lepuoanueckas cucrema
11 3
XHUMHYECKHX 31eMeHToB JI. W.
Menneneena
12 Crtpoenue BemecTBa. MHOT0oOOpasue 4
) BEILECTB
1.3 | Xumuueckue peakuuu 6 1 1
Hroro mo pasneny 13
Paszpnen 2. Heopranuyeckass XuMust
2.1 | Meramist 6
2.2  Hemeramist 9 1
23 CBsI3p HEOPTaHUYECKHUX H OPTaHMIECKUX 2
) BEILECTB
HUroro mo paznemy 17
Pazpnen 3. Xumus u sKU3Hb
3.1 | XuMmus u )KU3Hb 4 ‘ ‘
HUroro mo paznemy 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[MPOI'PAMME

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBEePSIeMOro
pe3yJabTarta

1

11

1.2

IIpoBepsiemble IpeAMeTHbIE Pe3yJbTAThHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpaMMbl cpeHero 0o1ero oo6pa3oBaHusi

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHH‘ieCKOfI XUMHHA

ChopMUpOBaHHOCTh NPEACTABICHHA O XMMHYECKOW COCTAaBIISIOUICH €CTECTBEHHOHAYYHON
KapTHHBl MHpPa, POJIM XUMHU B MO3HAHWUHU SBJICHUH NPHUPOIBI, B (DOPMUPOBAHWUHM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJAMMOW i pelIeHus
MPAaKTHYECKUX 33/7a4 M DKOJOTHYEeCKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO H
MIPUPOIHON cpenie

Brnagenne cucteMoil XMMHYECKMX 3HaHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLIUE ITOHATHA
(Monekyna, BaJEHTHOCTb, JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCICHHS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHasE Macca, MOJSIPHBIH 00BEM, YTJIEpPOIHBIA CKeNleT, (YHKIUOHAIbHAs TpyIIa,
paauKal, U30MepHsl, N30MEPbI, TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI- U




1.3

a30TCOJIepKAIUEe COSAMHEHUS, OMOJOTHYECKA aKTUBHBIC BEIIECTBA (YIJICBOJIBI, KUPBI, OCIKH),
MOHOMED, MOJINMEP, CTPYKTYPHOE 3BE€HO, BRICOKOMOJIEKYIIAPHBIE COSTMHEHMS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHS OpraHMYecKuX BemiecTB A.M. BbyTiepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYCCKUI S3bIK XUMHHU, (PaKTOJOTUICCKHE CBEACHHUS O CBOMCTBAaX, COCTAaBE, MOJIyUCHUHN H
0e301acHOM HCTIONIb30BaHNN BAKHEUIITNX HEOPTaHWYECKUX W OPTaHMYECKHUX BEIIECTB B OBITY H
MPAKTHYECKON I TETFHOCTH YeI0BEKa

CdopmupoBaHHOCTh yMEHHU BBIABISATH XapaKTepHBIC NMPHU3HAKH TOHATHHA, YCTaHABINBAaTh X

B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHSTHS TPH OMHMCAHWU COCTaBa, CTPOCHHUSA H
MIPEBPAILICHUI OPTAHUYECKUX COSTUHEHUIN

14

15

15

1.6

c(OPMHUPOBAHHOCTb YMEHHH HCIOJb30BaTh XHUMUYECKYI0 CHMBOJMKY JUII COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOI) (OPMYJT OPraHMYECKHX BEIIECTB U
YPaBHEHUH XMMUYECKUX PEAKLUH, M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPTaHMUECKUX BEIIECTB IS
WJUTIOCTPALIMU MX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS

ChopMHUpPOBaHHOCTh YMEHHU YyCTAaHABIUBATH IPHHAIICKHOCTh HM3YYCHHBIX OPTraHHYCCKHX
BEIICCTB 1O WX COCTaBy M CTPOCHUIO K OMNpeAciEHHOMY Kiaccy (Tpymrme) COeIuHEHUMA
(YyrneBoJOpo/bl,  KUCIOPOJ, W  a30TCOJCPKAIINE  COCTUHCHUS, BBICOKOMOJICKYJISIPHBIE
COEIMHEHVIsI), TaBaTh MM Ha3BaHUSA o cuctemMarndeckord HomeHkiatype (IUPAC)

ChopMUpOBaHHOCT, YMEHHUSI ONPENeNsATh BUABI XHMHUYECKOH CBA3M B OpPraHUYECKHX
COeMHEHMSIX (OAMHAPHBIE ¥ KPATHBIE)
ChopMupOBaHHOCTh YMEHHS TIPHUMEHATH: MOJOKEHNS TEOPUU CTPOCHUS OPraHMYECKUX BELIECTB

A.M. BytiepoBa misi 00BbsSCHEHHUS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS,
3aKOH COXPAaHEHUS MACChI BEILIECTB

VYraesogoponsl. Kucnopoacozepxkame W a30TconepiKallde OpPTaHUYECKHUE COSAMHEHHS.
BBICOKOMOJIEKYIISIPHBIC COCAMHEHHUS

2.1

CdopmupoBaHHOCTh YMEHHU TPUBOAWTH TPWUBUAIBHBIE HA3BaHHS OTHEIBHBIX OPTaHWMYECKUX
BEIIECTB (ITWIJICH, TPOMWICH, aleTWiIeH, 3TUICHIJIUKONb, TIWIEpUH, (eHon, (QopMaibIeTus,
aleTanpAerul, MypaBbUHas KHUCIIOTa, YKCyCHas KHCIJIOTa, OJIEMHOBas KHCIIOTa, CTeapUHOBasd
KHCJIOTA, TIII0K03a, PPYKTO3a, KpaxMall, HEJIT0JI03a, TIUIIHH)

2.2

ChopMHpOBaHHOCTh YMEHHMI XapaKTEPU30BaTh COCTAaB, CTPOCHHUE, (U3NYCCKHE U XUMHUCCKUE
CBOICTBA THITMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH,
STWJIEH, TPOIHWJIeH, aneTwieH, Oyramuen-1,3, merunOyramueH-1,3, OEH301, METaHOJ, 3TaHOI,
STHJICHTJIMKOJIb, TJIMIEPUH, (PEHOJI, alleTalbICI U, MypaBbHUHAs U YKCYCHAash KHCJIOTBI, TJIFOKO03a,
KpaxMaJt, [eJUTI0JI03a, aMHHOYKCYCHAsI KHCIIOTA)

2.3

24

ChopMHpOBaHHOCTh YMEHHS WJUTIOCTPUPOBATh TCHETHYECKYIO CBS3b MEXKIy THIHYHBIMH
NPEICTABUTEISIMU PA3JINYHBIX KIIACCOB OPIraHUYECKUX BEIIECTB YPABHEHUSIMUA COOTBETCTBYFOIIHX
XMMHUYECKHUX PEAKIMii ¢ KCIOIb30BAHUEM CTPYKTYPHBIX (hopMyIt

ChopMHUPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh HCTOYHHWKH YTICBOJAOPOJHOTO ChIphsi (HedTh,
NPUPOJHBINA Ta3, Yroyib), cnocoObl UX TepepaboTKH W MPaKTUYECKOe MPUMEHEHUE MPOYKTOB
nepepaboTKH

XUMUSA U )KHU3Hb. PacuéTrl

3.1

ChopMHpOBaHHOCTh YMEHMI BIIAJCTh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METOAAX HAy4HOTO
MO3HAHUSA, HCIOJb3YEMbIX B XUMHUM IPpU H3YYEHHH BEUIECTB M XUMHUUYECKUX SBICHUN
(HabnroneHne, W3MEpeHWe, DOKCIIEPUMEHT, MOJCIUPOBAaHUE), UCIONbh30BATh CUCTEMHEIE
XMMHUYECKHUE 3HAHUS IJI NPUHATHA PELIEHUN B KOHKPETHBIX dKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM

3.2

3.3

ChopMHupOBaHHOCTh YMEHHH COOJIOJATh IpaBHUja IOJb30BAHUS XUMHUYCCKOM MOCYA0H u
nabopaTopHBIM 00OPY/IOBAHHEM, a TaKXKe MPaBHiia OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITTOJHEHHIO JTAOOPATOPHBIX XUMUYECKUX OITBITOB

ChopMUpOBaHHOCTh yYMEHHWH IJIAHUPOBaTb M BBIIOJHATH XUMHUYECKUH OKCIEPHUMEHT
(npeBparieHusi OpraHUYECKNX BELIECTB NPU HArpeBaHUM, MOIyYEHHE 3TWJICHA U M3YYEHHE €ro
CBOWCTB, KAYeCTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIECTB, JCHATYpaIHsl OSIIKOB ITPH HArPEeBaHUM,
LBETHbIE PEAaKUUH OEJIKOB) B COOTBETCTBMHM C MPaBWIAMU TEXHUKH O€30MacHOCTH NpHU
oOpalieHuy ¢ BelecTBaMU M JabOpaTOpHBIM OOOPYAOBaHHWEM; INPEACTABISATH PE3YIbTATHI
XUMHUYECKOTO JKCTIepUMEHTa B (opMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIMX peakuuid |
(GOpMYJIMPOBATh BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB




3.4

ChopMHpOBaHHOCTh YMEHHI IMPOBOAMWTH BBIYUCICHUS MO0 XUMHYCCKHM ypPaBHEHHUSIM (MacChl,
00BpéMa, KOJMMYECTBA HMCXOMHOTO BEIIECTBA WM MPOAYKTAa PEaKIUH II0 W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OAHOTO M3 MCXOIHBIX BEIIECTB MIIM IIPOIYKTOB PEAKITUH)

3.5

ChopMHpPOBaHHOCTh YMEHHUH KPUTHUYCCKH aHAJIM3MPOBATh XHMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MaccoBod HWH(pOpMaiuu, cetb MHTEpHET u
JIpyTHe)

3.6

CdopMHupOBaHHOCTh YMEHHI COOJIFOIATh MPABHIIA SKOJIOTUYESCKH 1IEJIECO00PA3HOr0 TIOBECHUS B
OBITYy W TPYOOBOW JIEATEIILHOCTH B IIENIAX COXPAaHEHHUS CBOETO 370POBbSI M OKPYKAIOIIEH
MIPUPOJTHON CpeIbl, OCO3HABATH OMACHOCTH BO3JEHCTBHS HAa YKUBBIE OPTaHWU3MBI ONpeAeTEHHBIX
OpraHMYECKUX BEUIeCTB, TMOHMMAas cMbicia mokaszarens [IJIK (mpeaensHO JomycTHMOIA
KOHIICHTPAIINH ), TIOACHAThH Ha MPUMEPAX CIIOCOOBI YMEHBIIICHUS U TIPEAOTBPAIIEHIS KX BPEIHOTO
BO3JICHICTBHS HA OPTAHMU3M YeJIOBEeKa

11 KJTACC

Kox
NPOBEPSIEMOI0
pe3yJbTarTa

1

11

IIpoBepsieMble peAMeTHBIE Pe3y/IbTAThl 0CBOEHHS OCHOBHOII 00pa3oBaTebLHOM
NMPOrpaMMBbl CpeHero o01ero oopa3oBanus

TCOpCTI/I‘ICCKI/Ie OCHOBBI XUMHHU

Brnanenue cuctemMoll XMMHYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJATAOLINE TIOHATHS
(XMMHYECKHI DJIEMEHT, aTOM, 3JIEKTPOHHAs 000J0dYKa aroma, S-, p-, O-3JIeKTpOHHBIC OpOUTAIH
aTOMOB, IOH, MOJIEKYJIa, BAJICHTHOCTb, SJIEKTPOOTPHULIATENEHOCTD, CTETICHb OKUCIICHHUS, XHMIYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, KpUCTAJUIMYECKAs PEIIETKA, TUIIBI XMMHUYECKHX
peakuuii (OKUCIMTETbHO-BOCCTAHOBUTENBHBIC, 3K30- W SHIOTCPMHYECKUE, PEaKIUHd HOHHOTO
00MeHa), pacTBOP, MEKTPOIHUTHI, HEAIEKTPOIHUTHI, JEKTPOIUTHUECKAs! JUCCOLUALIMS, OKHCIIUTEb,
BOCCTaHOBHUTENb, CKOPOCTh XMMUYECKOH PEaKIUH, XUMHUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI
(Teopust snekTponmuTHYecKON mucconmarmd, [lepmommueckuit 3akoH JI.M. MenneneeBa, 3aKoH
COXpaHCHUA MaCCI)I), 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XHUMUU, (i)aKTOHOI‘I/I‘-IeCKI/Ie CBC€ICHUA
0 CBOICTBax, COCTaBe, MOJYYCHUH W O€30MaCHOM HCIIOJIb30BAaHUM BAXXHEHIINX HEOPTaHUYECKHX
BEILECTB B OBITY U MPAKTUYECKOHN NEATEILHOCTH YETI0BEeKa

1.2

ChopMHpPOBaHHOCTh YMEHHUM BBIABISTH XapaKTEPHbIE NPU3HAKK M B3aMMOCBS3b H3YUYCHHBIX
MOHATHH, NPUMEHATH COOTBETCTBYIOIIME TIOHSATHUS MpPHU ONHCAHWUM CTPOCHHS M CBOWMCTB
HEOPTaHWYECKUX BEIIECTB M MX MPEBPAILEHU; BBIBISATh B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHSTHUAMH U MPEACTABICHUSIMHU APYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB

13

BJ'Ia)Z[eHI/Ie OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAaHHUA BCHICCTB MU XHUMHUYCCKUX SIBIICHHI
(Ha6J'IIOI[eHI/I€, HU3MCPCHUC, SKCIICPHUMCHT, MO,Z[GJ'II/IpOBaHI/Ie)

14

ChopMHpPOBaHHOCTh YMEHMI ONPECNIATh BaJCHTHOCTh M CTCIEHb OKHCICHHUS XUMHUYECKHX
AJIEMEHTOB B COEJIMHEHUSX Pa3IMYHOTO COCTABa, BUJ XUMHUYECKOH CBS3W (KOBAJICHTHAS, HOHHAS,
MeTaJUT4ecKasi, BOJOPOAHAS) B COCIUHEHUSAX, THUIM KPUCTAJUIMUECKONW PEIMIETKH KOHKPETHOTO
BelecTBa (aTOMHAsI, MOJICKYJISIpHAs, HOHHAS, METAJUTMUECKAsT)

15

ChopMHupOBaHHOCTh YMEHHI ONPEACIIATH XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX
COEIMHEHUN

16

1.7

CthopMUpOBaHHOCTh yMEHHsI KJIACCU(PHUIMPOBATh XUMHUYECKHE pEaKIUd [0 PasIHIHbIM
Opu3HaKaM (YUCIly M COCTaBy pearupyrolluxX BeELIeCTB, TemioBoMy 3(ddekry peakuy,
W3MEHEHUIO CTENICHEH OKHCIICHHSI DJIEMEHTOB, 00PAaTUMOCTH PEaKHHU, YIACTHIO KaTaJlu3aTopa)

ChopMUpOBaHHOCTH YMEHUH COCTaBISITH ypaBHEHUS PEaKUUH Pa3IMYHBIX TUIOB, MOJHBIE U
COKpalI€HHbIE ypaBHEHUS pEeakiMii MOHHOTO OOMEHa, YYHTHIBAs YCJIOBHUS, NMPHU KOTOPBIX 3TH
pEeaKIMU UIYT 10 KOHIA

18

1.9

1.10

CthopMUpOBaHHOCTh YMEHHH TMPOBOJUTH PEAKIMH, MOJTBEPKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPIaHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HMOHBI, IIPUCYTCTBYIOIIHE
B BOJHBIX PACTBOpPaX HEOPIaHUYECKUX BELIECCTB

ChopMHupOBaHHOCTh YMEHHWH pPacKpbIBaTh CYIIHOCTH OKUCIHTEIHHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPEJICTBOM COCTABIICHHUSI SJICKTPOHHOTO OaJlaHCa dTHX peaKIni

ChopMUpOBaHHOCTH yYMEHHH OOBSCHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH PEeaKkIuu OT
pa3NUYHbIX (aKTOPOB

111

ChopMHpPOBaHHOCTh YMEHHH OOBSCHATH XapaKTep CMEIICHHUS XHMHYECKOI'O0 pAaBHOBECHs B




3aBHCHUMOCTH OT BHeUIHero Bo3aeiicTBus (mpuHimi Jle Illatense)

O6Il[a$1 1 HCOPraHUYCCKasA XUMU

2.1

CdopmupoBaHHOCTh YMEHHI pacKpbiBaTh cMbIca [lepuoaudeckoro 3akona J[.M. Menneneesa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEILHYIO H MPOTHOCTHYECKYHO (DYHKIIUU

2.2

ChopMUpOBaHHOCTh YMEHHUH XapaKTepPH30BaTh JIIEKTPOHHOE CTPOSHHE aTOMOB XHUMHYECKHX
anemMeHToB 1—4 mepronos lleproamdeckoil cucTeMbl XuMuIeckux 3eMeHToB [[.J. Menneneesa,
UCIIONB3Ys MOHSTHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHIY», OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHX IEMEHTOB M UX COSAMHEHUI MO Mepruoaam 1
rpynnaM Ilepuoauyeckoil cucreMsl XuMuueckux anemenToB [[.1. Menneneesa

2.3

ChopMHupOBaHHOCTh yMEHHH XapakTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBa
HEOPTaHWYECKUX BEIIECTB PA3IWIHBIX KIACCOB, MOATBEPKAATh CYIIECTBOBAHHME T€HETHYECKOU
CBS3M MEXJy HEOPraHMYeCKHMH BEIIeCTBAMH C IIOMOIIBI0 YPaBHEHHHA COOTBETCTBYIOIINX
XUMUYECKUX peaKITuil

24

CdopMHupOBaHHOCTh YMEHU YCTAaHABJIMBATH MPUHAIICKHOCTh HEOPrAaHUYECKUX BEIIECTB O UX
COCTaBy K ONpeIeIEHHOMY Kiaccy (TpyIe) coeauHeHHH (IPOCThIC BEIIECTBA — METAJUIBI H
HEMETaIlIbl, OKCHBI, OCHOBAaHUS, KUCIOTHI, aM(POTepHBIE THIPOKCHIBI, COJIH)

25

ChopMUpOBaHHOCTh YMEHHUI HCIONB30BaTh XMMUYECKYI0 CUMBOJIMKY [UIS COCTaBICHUS QOpMyI
BEIIECTB M YPaBHEHWH XMMHYECKHX peakmuid, cucreMmaruieckyto HomeHkmatypy (IUPAC) u
TPUBHUAJIBHBIC HAa3BaHHA OTACJIbHBIX HCOPIraHMYCCKHUX BCIICCTB (yl"apHBII\/'I ras, er’ICKI/ICJII)II\/'I ras,
aMMHUaK, raméHasi H3BeCTh, HeraméHas U3BeCTh, MUThEBAs COJIA, ITUPUT U IPYTHUE)

2.6

ChopMHpOBaHHOCTh yYMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBa
HEOPraHWYECKUX BELIECTB PAa3IMYHBIX KJIACCOB, HOATBEPXKIATh CYLIECTBOBAHUE IE€HETHUYECKOU
CBS3M MEXAY HEOPraHMYECKMMHU BEIIECTBAMU C IOMOIIBID YPAaBHEHHHA COOTBETCTBYHOLIUX
XUMUYECKUX PEAKLUI

2.7

CthopMUpOBaHHOCTh yYMEHHWH TIJIAHUPOBATb M BBINOJHATH XUMHUYECKUH OKCIEPHUMEHT
(paznokeHue TMepoKCHAa BOAOPOAA B TPUCYTCTBUM KaTalu3aTopa, OINpeAeseHHe Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIFHOTO MHIUKATOPA, BIUSHUE PA3NUIHBIX (HDaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKlWH, PEeaKIMH HOHHOIO OOMEHa, KadyeCTBEHHBIE pEaKInh Ha
cynbdar-, kapOOHAT- W XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHWUsI, PEUICHHUE DKCIIEPUMEHTATBHBIX
3amay mo TemaMm «Mertamiely W «HeMeTamnuel») B COOTBETCTBHH C TPAaBWIAMH TEXHHUKH
0e301acHOCTH TIPU OOpAIlEHUH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYIOBaHUEM; MIPENICTABIATH
pe3yabTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMYIHPOBATh BEIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB

2.8

29

ChopMupoBaHHOCTh yMEHHH COOJIIOJATh IpPaBHUJa IMOJb30BAHUS XUMHUYECKON TMOCYA0H u
1abopaTOpHEIM 000pYTIOBAaHHEM, a TaKXKe MpaBHiia OOpaIlleH!s ¢ BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITOJIIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OITBITOB

ChopMHupOBaHHOCTh YMEHHH XapaKTEPHU30BaTh XWMHYECKHE IPOIECCHI, JIeXKAlue B OCHOBE
MPOMBIIIJICHHOTO IOJIYYEHUS CEPHOW KHCJIOTHI, aMMHaka, a Takke C(HOpMHPOBAHHOCTD
MPEICTaBICHUH 00 OOIIMX HAyYHBIX NMPHUHIMIIAX U KOJOTHYECKHX IMPOOJIeMaXx XMMHYECKOrO
MIPOU3BOJICTBA

XHUMHUA U )KU3HL. PacuéTrl

3.1

ChopMHupOBaHHOCTh TIPEACTABICHUH O XHUMHYECKOH COCTaBISIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHUpA, POJM XMMHUHU B TO3HAHUM SBIEHUH NMPHUPOMABI, B (QOPMHUPOBAHUN MBIIICHUS H
KYJIBTYpPBl JINYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOW Uil pelIeHus
MPAKTHYECKUX 337ad W JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHA K CBOEMY 3I0POBBIO H
MIPUPOJTHON cpefie

3.2

3.3

ChopMHpOBaHHOCTh YMEHWH KPUTHUYSCKHM aHAIM3WPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CPEJCTBA MAacCOBOW KOMMYHHKAIMH, CeTh WHTEpHET H
IpyTue)

CdopmupoBaHHOCTh YMEHUIT COOFOIATH MPaBHIIA SKOJIOTUYECKH 1eJIeCO00Pa3HOT0 TIOBEICHUS B
ObITY M TPYIOBOH JCSATEIBLHOCTH B IEIAX COXPAHCHHS CBOErO 3JI0POBbS W OKpYKarolen
MIPUPOJTHOM CPEJIBI

3.4

Oco3HaBaTh ONACHOCTh BO3JI€I>’ICTBPI$I Ha JXHUBBIC OPraHU3MBbI OHpeJIeJIéHHLIX BC€OICCTB, ITIOHHUMas
CMBICJI ITOKa3aTCJIA HﬂK, IMOACHATH Ha MpUMEpPax CITIOCOOBI YMCHBUICHUA U MMPEAOTBPAILLICHUA UX
BpE€aAHOro BOSHCﬁCTBHH Ha OpraHu3M 4€JI0OBCKa




ChopMHpOBaHHOCTh YMEHHIA MPOBOAMTH BBIYHCICHHS C WCIOJH30BAaHUEM IOHATHS «MaccoBas
JIOTIST BEIIECTBAa B PAacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MPU XUMHYECKHUX PEAKIHUAX, MAacChI

3.5 BelIecTBa WM 00hEMa Ta30B MO0 W3BECTHOMY KOJMYECTBY BEUIECTBA, Macce MM 00BEMY OJHOTO
W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB
COXPaHEHHs MacChl BEIIIECTB, TPEBPAIICHUS U COXPAaHEHHS YHEPTHH

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kona
1

1.1

1.2

ITpoBepsieMblii 3J1eMEHT CO/IePsKAHUSA
TeopeTnyeckre OCHOBbI OPraHUYECKON XUMUU

IIpenMer opranudeckoi XumMun: €€ BOSHHKHOBEHHUE, Pa3BUTHE U 3HAUEHHUE B MONyYECHUH HOBBIX BEIIECTB U
MatepuanoB. Teopus cTpoeHns opranndeckux coequHernid A.M. byTinepoBa, €€ 0CHOBHBIE TIOJIOKEHS
CrpyktypHble (OpMYyIBI OpPraHWYECKHWX BemecTB. [omMomorns, w3oMepus. XWUMHUYEcKas CBS3b B
OPraHMYECKUX COCIMHEHUSIX — OJUHApHbIC W KpaTHble CBs3u. llpeacraBneHue o KiaccuuKamuu
OpPTraHUYECKUX BEIIECCTB

1.3

Homenkmatypa opraHHMYeCKMX COETUHEHWH (CHcTeMaTHYecKas) M TPUBUAIbHBIC HAa3BaHUS Ba)KHEHIINX
MIPEJICTABUTENEH KIIACCOB OPraHMYECKUX BELIECTB

YrneBonoposl

2.1

2.2

ATKaHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUH psii. MeTaH M 3TaH — NMpOCTEHIIre MPeICTaBUTENN aJIKaHOB:
¢u3nuecKkue M XHMHUYECKHE CBOWCTBA (pEakUUM 3aMEIleHHs W TOpPEHMs), HAXOXKICHUE B IPHUPOIE,
NOJy4€HHUE U IPUMEHEHHE

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUHN psif. DTUICH W NPONWIEH — INPOCTEHIINE MPEACTABUTENN
ANKCHOB: ()M3MYECKHE W XMUMUYECKHE CBOMCTBA (peakUuH TUAPUPOBAHUS, TaJOreHUPOBAHUS, THAPATAIINH,
OKHCJICHUS U HOHI/IMCPI/I?,&HI/II/I), IMOJIY4YCHUEC U ITPUMCHCHUC

2.3

Anxanuensl: OytanueH-1,3 u MetwiOyTaauen-1,3: CTpoeHUE, BAXKHEHUIIINE XUMHUECKUE CBOMCTBA (peakius
nonumepu3anun). [lomydenne CHHTETHUECKOTO KaydyKa U Pe3HHBI

2.4

2.5

2.6

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTMUECKUHN Psill. AIICTUIICH — MIPOCTEHIINE TpeCTaBUTEIb
ATKWHOB: COCTaB, CTpOeHHWe, (U3MUecKne W XHMHYECKHE CBOWCTBA (peakuuWd THIPHPOBAHUA,
TaJIOTeHUPOBAHUS, THIpATAIlH, TOPEHHUS ), TOTyUYeHNE U IPUMEHEHIE

Apensl. benson: cocras, crpoeHue, pU3NUECKHE U XMMHYECKUE CBOMCTBA (pEakIMU TajOr€HUPOBAHUS H
HUTPOBaHMUsI), MOJyYeHUE U MpUMeHeHue. Toyo: cocTaB, CTpoeHUe, GPU3NUECKIE M XUMUYECKUE CBOWCTBA
(peakuuy TalOreHUpPOBAaHUS W HUTPOBAaHUS), TMOJNyYeHWE W TNpPUMEHEHHE. TOKCHMYHOCTh AapeHOB.
I'eHeTndecKas CBA3b MEXAY YIIIEBOJOPOAAMH, IPUHAMIEKALIMMH K Pa3IMUHBIM KJ1accaM

[IpupoaHble MCTOYHMKH YIieBoAoponoB. llpupomHblii ra3 m momyTHble HedTaHele ra3el. HedTts m eé
npoucxoxieHre. CrocoObl mepepaboTKi He(TH: MeperoHkKa, KPeKWHT (TEePMHUYECKHN, KaTaIUTHYECKHIA),
nuponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yromib
Y MPOAYKTHI €T0 MepepadoTKU

Kucnopoaconepskaiiue opraHudecKiue COeanHEHMUS

3.1

3.2

3.3

3.4

3.5

HpeZ[CJ'H)HBIe OAHOATOMHBIC CITUPTHI. MeTaHoa U ATaHOMI: CTpOCHUE, (1)I/I3I/I‘IGCKI/IC M XUMHUYECKHE CBOMCTBA
(peakuuy ¢ aKTHBHBIMH METAJUIaMH, raJOreHOBOJOpPOIaMH, TOPEHHE), TMPHMEHEeHHe. BomopoaHbie CBs3H
MEXy MOJIEKYJIaMH CIUPTOB. JleficTBHE MeTaHOJa W JTaHOJAa HA OPraHW3M dYeJOoBeKa. MHOroaToMHbIC
CIIUPTHIL. DTUJICHIJIMKOIb U TIIUIEPUH: CTPOCHNE, PU3NIECKIE U XUMHUECKHEe CBOMCTBA (B3aMOIEHCTBHE CO
HICTOYHBIMA META/IaMK, Ka4eCTBEHHAs PEaKIMsA Ha MHOTOATOMHBIC CHUPTHI). JleHCTBHE HA OpraHu3M
yenoBeka. [[puMeHeH e TAUIEPUHA U STHICHTJTHKOJISI

deHOo: CTpOCHHE MOJICKYIIbI, (PM3MUYECKHe U XUMUYeckue cBoiictBa. TokcuuHocTh (enona. [Ipumenenue
¢benona

AnpIeruabpl U KeTOHbl. DOpMasbIeTua, aleTaIbICIU: CTPOCHHE, (QU3NYECKUE U XMUMUYECKHE CBOWCTBA
(peaKHI/H/I OKHCJICHUA 1 BOCCTAHOBJICHUS, KAHCCTBCHHBIC peaKHI/II/I), MTOJIY4YC€HHE U IPUMECHCHUE
OJIHOOCHOBHLIC MMpEACIbHBIC Kap60HOBbIe KHCJIIOTHI. MypaBLI/IHaSI U YKCyCHasd KHCIOTBI: CTPOCHHE,
¢du3nuecKkue U XHUMHUYECKUE CBOWCTBa (CBOMCTBa, OoOIIME Ui Kiacca KUCIOT, PEaKIus dTepU(HKAIINK),
nojy4eHue u npuMeHeHune. CTeapuHOBas W OJCHMHOBAsS KUCJIOTHI KaK MPECTABUTEIH BBICIINX KapOOHOBBIX
KHCJIOT. MbliIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHIE

Crnoxsble 3¢Uphl Kak MPOU3BOJIHBIE KaPOOHOBBIX KHUCIOT. ['maponu3 crnoxHbX 3¢upos. XKupsel. 'naponms




JKHUPOB. HpI/IMeHeHI/IG JKHPOB. buonornueckas POJIb JKUPOB

3.6

VYTieBonbl: COCTaB, KJIACCU(UKAIUSA YIIICBOAOB (MOHO-, M- W TOJUcCaxXapujbl). [ r0K03a — mpocTerImit
MOHOCAaXapH/Ji: 0COOCHHOCTH CTPOSHHS MOJIEKYJIbI, PU3HYECKHE U XUMHUECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcunom meau(1l), okucmenne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBICHHUE, OpOKECHIE
TJIFOKO3bI), HAXOXKICHUE B IPUPO/IE, MPUMEHEHHUE, Onosiornueckast poib. @otocunres. @pykros3a kak uzomep
DIIOKO3bL.  Kpaxmanm ¥ 1eiuiono3a Kak TpupojHble moyimMepbl. CTpoeHHE Kpaxmaia W IeJUTFOJIO3BI.
Odusznueckrie U XUMHIECKHE CBOMCTBA KpaxMana (TUAPOITH3, KAYeCTBEHHAS PEaKIIHs C HOJIOM)

A3oTcoiepKalie OpraHuuecKue COCIMHCHS

41

4.2

51

AMUHOKUCIIOTBI Kak aM(OTEpHbIE OpPraHWYECKUE CcOoequHCeHHs. DU3MYeCKUe M XMMUYECKUE CBOWCTBA
aMUHOKHCIIOT (Ha IpuMepe MnnrHa). bromorndeckoe 3HaueHne aMUHOKHCIOT. [lenTumbt

benku kak mpupoaHbIe BRICOKOMOJIEKYISIpHBIE coennHeHus. [lepBudHas, BTOpUYHAs U TPETUYHAS CTPYKTypa
OenkoB. XMMHYECKHE CBONCTBA OEIKOB: THAPOJIH3, JeHATYpaIlisl, KAYeCTBEHHBIE PEaKIINY Ha OeNKH
BrIcOKOMOIEKYISIpHBIE COSTMHEHUS

OcCHOBHBIE TIOHATHSI XMMHH BBICOKOMOIIEKYJIIPHBIX COSAMHEHUN: MOHOMED, MOIUMEp, CTPYKTYpHOE 3BEHO,
CTeNIeHh  TOJMMEpHU3aIlH, CPEAHSS  MOJeKynspHas  wmacca. (OCHOBHbIE  METOABl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI — MOJIMMEPHU3ALIHSI U TOJIMKOHICHC AN

5.2

OKcliepuMEHTaNbHBIE METOABI W3Yy4YeHHs BELIECTB M HMX MPEBpallCHUN: O3HAKOMJIGHHWE C oOpaznamu
MIPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAaccC, KaydyKoB. IloyueHHe CHHTETHYECKOro Kaydyyka U
PE3HUHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMCEHT COACPKAaHUSA

1

1.1

Teopernyeckre OCHOBBI XUMHHU

XUMHUUECKHI 3MIeMeHT. AToM. Sapo aToma, M30TOMBL. DIIEKTPOHHAS 000JI0YKa. DHEPreTHYeCKUe YpOBHU,
NOAYpOBHH. ATOMHBIC oOpOHMTanu, S-, P-, d-amemeHTbl. OCOOCHHOCTH pPACHPECICHUS 3JEKTPOHOB IIO
OpOUTAJISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPHOAOB. DIEKTPOHHAS! KOH(PHUrypalys aTOMOB

1.2

1.3

1.4

1.5

Ilepuonnueckuid 3akoH u Ilepuonuueckas cuctema xumuueckux snemeHTtoB J.M. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa u Ilepuoamueckoil cucteMbl xumuueckux siaemeHToB .M. MeHneneeBa c
COBPEMEHHOM TEOpUeH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MCHEHUSI CBOMCTB XMMHUYECKHUX DJIIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYMIaM M MepuojaM. 3Ha4eHHE MepUOJUIECKOTrO
3aKOHA B Pa3BUTUH HAYKH

CrpoeHue BemecTBa. XUMHUYECKast CBI3b. BUIbI XUMHUYECKOH CBsI3U (KOBAJICHTHAsI HEMOJSIpHAs M IOJIAPHA,
MOHHasl, MeTajuindeckas). VIoHbI: KaTHOHBI M aHWOHBL. MeXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOW XMMUYECKON
cBsi3u (0OMEHHBIN U IOHOPHO-AaKIENITOPHEIH). BogopoaHast cBsizb

BaneHTHOCTB. DIEeKTpOOTpUIIaTETbHOCTh. CTETIEHh OKUCTICHUS

BemecTBa MONEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIIBI

KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KpUCTAIUTMYECKON peméTku. [lonarue
0 JUCHEPCHBIX cUcTeMax. MICTHHHBIE U KOJUIOWAHBIE pacTBOPBI. MaccoBast 10JIs BEIECTBA B paCTBOPE

1.6

Knaccudukanus HeopraHU4ecKuX coenHeHnid. HoMeHkIaTypa HeopraHHuecKiX BEIeCTB

1.7

Xummueckas peakuusi. Kiaccupukaiys XUMUYECKUX PEaKuii B HEOPraHUIECKOW U OpPraHWYeCKON XMMHUU.
3aKOH COXPAaHEHUS MacChl BENECTB, 3aKOH COXPAaHEHUsI M IPEBPAIICHUS JHEPTUN IIPYU XUMHUYECKUX PEAKIIMSIX

1.8

CKOpOCTb peakiiu, € 3aBUCIMOCTb OT Pa3IHYHbBIX (HaKTOPOB

1.9

Obpatumble peaknuy. XUMHAYecKoe paBHOBecue. DakTOphl, BIHSIOMME Ha COCTOSHHE XHUMHYECKOTO
paBHOBecus. [Ipuniun Jle [larense

1.10
1.11

SHCKTPOJII/ITI/IIICCKEISI Jucconyanys. CuIlbHEBIC U ClTa0bIe QJICKTPOJIUTHL. Cpez[a BOJHBIX PacTBOPOB BCHICCTB:
Kucias, HCﬁTpaHBHaH, ICJI049Has. PeaKLII/II/I HOHHOT'0 0OOMEeHa

OKHCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC pPCaKknuun

HeOpFaHI/I‘lCCKaH XHUMUs

2.1

2.2

Hemeramnsl. Ilonoxenue HemetaimioB B Ilepuonnueckoil cucrteme XuMHuUeckux diemeHTtos J[.M.
MenneneeBa u 0coOEHHOCTH CTpoeHHsT aToMoB. Du3HyecKHe CBOWCTBA HEMETAJUIOB. AJUIOTPONHSA
HEMETAJIOB (Ha MpUMepe KKCI0poa, cephl, pochopa u yrieposaa)

XUMHUYECKHE CBOWCTBA BaKHEHIIIMX HEMETAJIOB (TaJloTeHOB, Cephl, a30Ta, Gocdopa, yriaepoaa U KpeMHHU)
U HUX COeNWHEHWH (OKCHIOB, KHCIOPOACOAEP)KAIINX KHCIIOT, BOJOPOAHBIX coenuHeHwit). [Ipumenenune




BaKHEHIIINX HEMETAJIOB U UX COGI[I/IHGHI/Iﬁ

Meramnsl. [lonoxenue mertamoB B Ilepuonuueckoit cucreme xumuueckux anementoB J[.M. Menneneesa.

2.3 | OCOOCHHOCTH CTPOCHHUsS 3JICKTPOHHBIX 000JOYEeK aToOMOB MeTauioB. OOmue Qu3nuecKkue CBOHCTBA
MeTaiioB. CIiTaBsl METAJUIOB. DIEKTPOXUMHUYUECKUHN Ps] HAPSHKEHUH METaJUIOB
XUMHYeCKHEe CBOWCTBA BKHEHIIIMX METAILIOB (HATPHM, Kallui, KAIBIMH, MarHUK, aJIOMAHAN, IIHHK, XPOM,

2.4 | xene30, Me/ib) M MX coeauHeHud. OOMIHMe cnocoObl MOMYYCHUST METAIIIOB. [IpMeHeHne METAIIIOB B OBITY U
TEXHHKE

2.5 | I'eneTHueckas CBs3b HCOPTaHUYECKUX BEIICCTB, MPUHAICKAIINX K Pa3IMIHBIM KJIaccaM

3 XUMUS U )KU3Hb

31 Ponp xumMun B oOecrieueHHWH SKOJOTHYECKOHN, DHEPreTHYCCKON W THINEBOH Oe301TacHOCTH, Pa3BUTHU
MeaunuHbL. [ToHSITHE 0 HAYYHBIX METO/IaX MMO3HAHUS BEIECTB M XUMHUYCCKUX PEaKITHIA
[IpencraBnennss 00 OONIMX HAYYHBIX TNPHUHIMIIAX TPOMBIILICHHOTO MOJYYCHHs] BaKHEHIIMX BEIICCTB.

32 UenmoBeKk B MHUpE BEIICCTB M MaTCPUANIOB: BAXKHEHUINIME CTPOUTENBHBIC MAaTEpUANbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, MaTepHaibl IS DJIEKTPOHHUKH, HaHOMAaTepHANbl, OPTaHUYECKUE U
MUHEpaJIbHBIE YA0OpEHHUs

33 XuMus 1 310pOBbE YeJIOBEKa: IPaBHiIa UCTIOIH30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBmiIa 6€30MacHoro

HCIIOJIb30BaHMs MMPCIapaToB OBLITOBOM XMMHUH B HOBCCI[HGBHOﬁ KHU3HU
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