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HOACHUTEJIBHAS 3AIIMCKA

IIporpamMMa mo XuMHUHM Ha YpOBHE CpEAHETO O0IIero oOpa3oBaHUs pa3padoTaHa Ha OCHOBE! -
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHMI K pe3yibTaTaM OCBOeHHs (ermepaabHON 00pa3oBaTeIbHONW MPOTpaMMBl CPETHETO OOIIEro
obpazoBanusa (POIl COO), mpencraBieHHblx B DemepaldbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom KoHumenmmu mnpemnonaBaHus y4yeOHOro mpeamera «XHUMHUS» B
oOpa3oBarenpHBIX opranuzanusax Poccuiickoit dexepanyn, pearn3yoOIMX OCHOBHBIE 00pa3oBaTeNbHBIC
MPOrpaMMBbl, U OCHOBHBIX TOJOKeHUH «CTpaTernu pa3BuTusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon a0 2025 rona» (PacmopsoxenuelIpasurenscrea PO ot 29.05. 2015 Ne 996 - p.).
-  ®epepanbHBIME 00pa30BaTEIBHBIME MPOrpaMMaMH Ha4aJbHOTO, OCHOBHOTO M CpEAHEro OO0IIero
obpasoBanus ([Ipuka3 MunucrtepcrBa npocsenienust Poccutickoit @enepamnuu ot 18 mas 2023 r. Ne 372
«O06 ytBepxaeHnn (eneparbHON 00pa30BaTENBHOM MPOrpaMMbl HAYaJFHOTO OOIIETO 0Opa3oBaHUIY,
[Ipukaz MunncrepctBa mpocBenieanss Poccuiickorr ®enmepammu ot 18 mas 2023 r. Ne 370 «O6
YTBEpXKICHUU (eepalbHOi 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001iero odpasoBaHusy, [Ipukas
MunuctepctBa npocsemieHust Poccuiickoit @enepamun ot 18 mas 2023 r. Ne 371 «O06 yTBepKaeHUH
(enepanbHOI 00pa30BaTEIBLHON IPOrPaMMBbI CPEIHETO O0IIEro 00pa30BaHUN).

- Ilpukazom MunmcrepctBa mpocsemieans PO ot 22.03.2021 Ne 115 «O6 yrBepxknenun llopsinka
OpraHM3aIMu U OCYILIECTBICHUS 00pa30BaTEIbHON AESITEIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM
nporpaMMaM — 00pa3oBaTeIbHBIM NPOrpaMMaM HadalbHOTO OOIIEro, OCHOBHOTO OOILEro MU CpeIHEro
o01ero oopazoBaHU;

- [Ipuka3zom MunuctepcTBa npoceemieHus P® ot 31 mas 20211, Ne286 «O0 yTBep)acHUN (eaepalbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENILHOTO CTaHAapTa HAYaJIbHOTO 00IIero 00pa3oBaHuy,

- [Ipukazom Munucrepctsa npocsewierns PO ot 31 mas 2021r. Ne287 «O0 yTBepxkaeHun (heaepaabHOro
roCyJapCTBEHHOI0 00pa30BaTENbHOIO CTAHAAPTa OCHOBHOTO O0IIIEro 00pa3oBaHUs»,

- [Ipukazom MunucrepcrBa obpazoBanusi 1 Hayku P® ot 17 mas 2012 roga Ne413 «OO0 yTBepx)aeHUH
(benepasbHOr0 TOCYJapCTBEHHOI'O 00pa30BaTEIBHOTO CTaHJApTa cpelnHero olmiero obpazoBaHus» (C
n3MeHeHusIMH Ha 12 aBrycra 2022r.)

- OCHOBHBIMH 00pa30BaTeILHBIME IPOTPaAMMaMH 00Pa30BaTEIBHON OPraHU3AIINH.

OcHOBY NOJX0ZI0B K pa3pabOTKe MpOrpaMMbl 10 XUMHH, K ONIPEesIeHHIO oOmIel cTparerud o0y4eHus,
BOCIIUTAHUS M Pa3BUTHS O0YUAIOLINXCS CpeicTBaMu ydueOHoro mpenmera «Xumush» aiast 10—11 xiaccos
Ha 06a30BOM ypoBHE cocTaBWIM KoHUentyanbHble mnojoxenuss @I'OC COO o B3aumMoo0yCI0BIEHHOCTH
nenei, cogep>kaHusi, pe3yJibTaToB 00yueHHs U TpeOOBaHUM K YPOBHIO OATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHME, MONy4aeMOe BBHIMYCKHHKAMH O0Ie00pa3oBaTeIbHONW OpTraHU3allny,
SIBJISIETCS] HEOTHEMIJIEMO 9acThio MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIONINM STAllOM pealn3ainn
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEW, MPUCYIIUX LEIOCTHOH CHCTEME
XUMHAYECKOr0 00pa3oBaHUs. DTH IICHHOCTH KacaloTCs TO3HAHHS 3aKOHOB MPUPOJBI, (HOPMHUpPOBAHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYpHl YeJOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBI0O W TPHPOAHON cpene. Peammsyercss xmmmueckoe oOpa3oBaHHE OOyYaroIIMXCs Ha
YPOBHE CpeAHEro oO0Iero oOpa3oBaHUs CPEJICTBAMU YYEOHOTO MpenMeTa «XUMUs», COICpKaHHe U
MOCTPOEHNE KOTOPOTO OIPENEICHbl B MPOTPaMME M0 XUMHH C Y4ETOM CIEeMU(GUKA HAYKH XUMHH, €&
3HAYCHMS B TO3HAHUU MPUPOJIEI M B MaTEpUATLHON KU3HU 00IECTBa, a TAKXKE C YUETOM OOIINX TeNIeH
MPUHIIMIIOB, XapaKTepU3YIONINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero odmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuMHsI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT o0coOyi0 pOJIb B COBPEMEHHOM
LIUBWIM3AlMM, B CO3J4aHUM HOBOM 0a3bl MaTepualbHOM KyjibTyphl. OHa BHOCHUT CBOHl BKIaj B
¢dopMupoBaHHE PALMOHATIBHOIO HAYYHOTO MBIIUICHHS, B CO3JaHME IEIOCTHOTO IPEACTAaBICHUS 00
OKpY’KaloIlleM MHpPE KaK O €IUHCTBE IIPUPOIbI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHU HA OCHOBE



MIOHUMAaHUS BEIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3H MEXIY CTPOCHHUEM
BEIIIECTB, UX CBOWCTBAMHU M BO3MOXXHBIMH OOJIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOICHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHS CTaja HEOTbEMIIEMON
YacThI0O MHMPOBOM KyJIBTYPBI, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO TPyZa M JKM3HH KKIOIO 4IEeHa
obmecTBa. CoBpeMeHHasi XUMHA KaK HayKa CO3UIATeNIbHAasl, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pellieHue I1o0aJbHbIX IPO0JIeM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUUECKO,
TTHTIIEBOH, SKOJIOTHICCKOM 0€30ITaCHOCTH M OXPAaHbI 3J0POBBSI.

B cooTBercTBHM ¢ 00IIMMH LEJISAMH U NPUHLUIAMU CPEIHEro o0IIero oopa3oBaHMs COAEpKaHUE
npenmeta «Xumusp» (10—11 kmaccsl, 6a30BBI yPOBEHD N3YYEHHS) OPHEHTHPOBAHO ITPEHMYIIECTBEHHO Ha
OOIIEeKyTBTYPHYIO IMOATOTOBKY OOyYaOmUXCcs, HEOOXOAMMYIO UM ISl BEIPAOOTKH MHPOBO33PEHYECKHUX
OPHEHTHUPOB, YCIIEIIHOTO BKJIIOYECHUS B JKM3Hb COLIMYMa, NPOAOJDKCHHA OOpa3oBaHMSA B Pa3JIMYHBIX
00acTsX, He CBSI3aHHBIX HEIOCPEICTBEHHO C XUMUEH.

CocraBisiomMH IipeaMera «XUMHUsS» ABISIFOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«O0mas 1 HeOpraHU4IecKass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOI HayKW: CUCTeMa 3HAHWIA 10 HEOPTaHMYECKOW XUMHUH (C BKIIOUCHHEM 3HAHHUN U3 OOIIeH XUMUN)
u opranudeckod xumuu. DopMupoBaHHE MAAHHOW CHCTEMbl 3HAHUUW 0OpU HU3YYCHUU IHpeaMera
o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHUS] BCETO MHOTO0Opa3usl BELIECTB HA OCHOBE OOLIMX IOHSTHH,
3aKOHOB U TEOPHM XUMUHU.

CrpykTypa conepx)anus Kypcos — «Oprannueckasi XuMush» U «OO1ast 1 HeopraHu4eckask XUMUs
chopMupoBaHa B MpOrpaMMe IO XHMHHM HAa OCHOBE CHUCTEMHOIO IOAXOJAa K HM3YYECHHIO Y4eOHOTro
MaTtepuaiga M OOYCIIOBIIEHa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWH Ha OMNpeneNEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOil XMMHUH BEIECTBA PACCMATPUBAIOTCS HAa ypPOBHE
KJIACCHUYECKOM TEOpUH CTPOCHUS OPraHMYECKUX COENMHEHMI, a Takke Ha YPOBHE CTEPEOXUMUYECKUX U
OJICKTPOHHBIX HpeI[CTaB.HeHI/Iﬁ 0 CTPOCHHU BCIICCTB. CBeILeHI/ISI 00 Hn3y4ya€MbIX B KYpPCE€ BCHICCTBAX
JTAIOTCSI B Pa3BUTHUU — OT YTIIEBOJOPOJIOB 10 CIOKHBIX OMOJIOTMYECKH aKTHBHBIX coeAuHEeHHI. B kypce
OpPraHUYecKOW XWUMHHM TOJNY4YaloT pa3BuUTHE COOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOIIETo
0o0pa3oBaHMs MIEPBOHAYAIBHBIC MPEACTABICHHUS O XUMHUECKON CBS3M, KIACCU(PUKAI[MOHHBIX MPH3HAKAX
B€IICCTB, 3aBUCUMOCTHU CBOIICTB BCIIECTB OT UX CTPOCHHA, O XUMHYECKOMN pCaKkuunu.

[Tox HOBBIM YTJIOM 3peHUsI B IpeaMeTe «XuMUs» 0a30BOTO YPOBHS paccMaTpUBAETCs N3yUCHHBIN
Ha YpOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs TEOPETHUECKUI MaTepral U (aKTOJOTHIECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmIas W HeOpraHuvecKask XUMHD»
0o0y4aromMcsl TIPEIOCTAaBIAETCS BO3MOXKHOCTH OCO3HATh 3HA4YEHHE MEPUOJNYECKOrO0 3aKOHa C
O6IlIeTeOpeTI/I‘IeCKI/IX n MCTOIOJIOTHYCCKUX HO3I/IHI/If/‘I, FJIyG)Ke MOHATH HUCTOPUUYCCKOEC HN3MCHCHUC
(GYHKIIHIA 3TOr0 3aKOHa — OT 0000IIaroIIeH 10 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Enunast cucrema 3HaHUMW O BaXKHEWIIMX BENIECTBAX, HMX COCTaBE, CTPOCHUM, CBOMCTBAX U
IMPUMCHCHUHN, a TaKXE€ O XHMHUUYCCKUX PpCaKOUAX, HMX CYHIHOCTU M 3aKOHOMECPHOCTAX IIPOTCKaHHA
normonHsgeTcs B Kypcax 10 u 11 xmaccoB anemMeHTaMu coAep KaHus, UMEIOIUMH KyJIbTYPOJIOTHYECKUH U
MPUKJIATHON XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT ITOHMMAHHIO B3aMMOCBA3M XHMHHU C APYTUMHU
HayKaMH{, pacKphlBalOT €€ poJib B II03HABATEJIBHOM M IIPAaKTUYECKON JESITEIBHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIMTAHUIO YBa)KEHHS K IPOLECCY TBOpPUYECTBa B OONACTH TEOPUH U NMPAKTHUECKHUX
NPUIOKEHUH XHUMHUH, TIOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX
npobjeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MHAOOPMALMIO M TIPUMEHATH €€ s
TIOTIOJTHEHUS 3HAaHUH, peIleHHs HHTEIIEKTYaIbHBIX M AKCIIEPUMEHTAIBHBIX HCCIIEA0BATEIbCKUX 3a71a4.B
LEJIOM COAep)KaHHe Y4eOHOTro mpeamera «XUMUs» TAaHHOTO YPOBHSI M3YyY€HHs OPHEHTHPOBAHO Ha
¢dopMupoBaHKe y OO0YYaroIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI Ul MOHMMaHUs (uiocodckux uaeH,
TaKMX KaK: MaTepHajbHOE EJUHCTBO HEOPraHMYECKOTO M OPraHUYecKOro MHpa, OO0yCIOBICHHOCTH
CBOWCTB BELIECTB UX COCTABOM M CTPOCHUEM, IO3HABAEMOCTH MPUPOAHBIX SIBICHUN MyTEM SKCIIEPUMEHTA
W pelieHHus NPOTUBOPEUUil MEKIY HOBBIMH (DakTaMH M TEOPETUYECKUMH MPEIIOCHUIKAMH, OCO3HAHUE
pOTM XMMHUHM B PEIICHUH 3KOJIOTMYECKUX MpoOieM, a Takxke MmpobieM cOepeXeHHs! SHEpreTHUECKUX
PECYPCOB, CHIPbA, CO3JaHNsI HOBBIX TEXHOJIOTHI U MaTepHaJIOB.



B mmane pemeHus 3agad BOCHHUTAHHSA, PA3BUTHS W COLHMANMA3ANNN OOYYArOIIUXCS TPHHATHIC
MpOrpaMMOi TO XHMHH TIOAXOABI K OMNPEOENICHUIO0 COAEp)KaHWS W TOCTPOCHHS TIpeaMeTa
MpeIycMaTpuBaOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHUI, MMEIOMMX 0a30BO€ 3HAUYEHHUE
JUISL pa3JIMIHBIX BUIOB AEATEILHOCTH: PEIICHUS MpoOieM, TIONCKa, aHamn3a U 00paboTku nH(pOpMAaITHH,
HEOOXOIMMBIX [UIS TPHOOpPETEHHs] ONbITa TNPAKTUYECKOW U HCCIeNOBAaTENbCKON esTeNbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHWU XUMUH.

B mpaktuke mpernomaBaHusi XMMHAW KaK Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, TaK M Ha
YpOBHE cpemHero odmiero oOpa3oBaHHA, NMPHU OMPEACTCHUH COIAEPKATEIFHOW XapaKTePUCTHKHU Ienen
W3yYeHUs] TIpeaMeTa HalpaBIIEHHEM TIePBOCTEIIEHHOW 3HAYMMOCTH TPAAWIMOHHO MPHU3HAETCS
(hopMUpOBaHHE OCHOB XMMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3ZHAHHSA, MPAKTHIECKOM
JIEeSTEIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOAMYECKON TOYKU
3peHus TaKOW MOIXOM K OTpeAeNICHHIO TIeIeil H3yUeHHs TIpeaMeTa SIBIISETCS BIIOJTHE OTPaBIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TIABHBIMU HeJSAMH H3y4YeHUs mpeaMmera «XuMush Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHISFOTCSI:

e (GopMHUPOBaHUE CHCTEMBl XMMHUYECKHUX 3HAHWN KaK BaKHEWIIEH COCTaBISIONICH €CTEeCTBEHHO-
HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBHIC MOHSTHS, (yHAaMEHTaJIbHbIC
3aKOHbBI M TCOpHUU XHMHUH, OCBOCHHEC A3blKa HAYKH, YCBOCHHMC MW IIOHMMAHUC CYHIHOCTHU
JOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpHEH HX
Pa3BUTUA U CTAHOBJICHHA

e (opMuUpOBaHWE W pa3BUTHE TMPEACTABICHHNA O HAyYHBIX METOAAaX IIO3HAHWS BEIIECTB U
XUMHYECKAX PEaAKIHiA, HEOOXOMUMBIX I MPUOOPETEHUS YMEHUH OPHEHTHUPOBATHCS B MHpPE
BEIIECTB M XHMHYECKHX SBICHUM, WMMEIOIUX MECTO B TMPHUPOAC, B MPAKTHIESCKOH U
MMOBCEIHEBHOM KH3HM,

o pa3BuTUC YMeHHfI A CII0COOO0B JACATCIIBHOCTHU, CBA3aHHBIX C Ha6J]IO)Z[eHI/IeM 1 OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOII0ICHIEM MPaBHIl 0€30I1aCHOTO O0paIlleHHs ¢ BEIIeCTBAMHU.

Hapsny ¢ atuMm, comepikarenpHas XapaKTEpUCTHKA Ieled W 3agad HW3y4YeHHs NpeaMeTa B
mporpaMMe 10 XUMHH YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMH B
cuctemMe cpenHero ooOmero oOpazoBaHus. CerofHs B TpENoOJaBaHUM XWMHUH B OONBIIEH CTENeHU
oTHA€TCsl TPENNOYTeHHEe MPAKTHYECKOW KOMIIOHEHTE CONEp)KaHUs OOy4YeHHs, OPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BHITYCKHUKA OOIIe00pa30BaTeNbHOW OpraHW3alliy, BIAJCIONIET0 HEe HaOOpOM 3HaHWH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSAMH aKTHBHOTO IMONyYeHHUS 3HAHUN H
MIPUMEHEHUS UX B pealbHON KU3HU JIISl PEIICHUS TPAKTHYECKUX 3a]1a4.

B cBs3u ¢ 3TEM Tpu m3ydeHHMH npeaMera «XUMHEs JIOMHHUpPYIOIIee 3HA4eHHE MPUOOPETaIoT
TaKWe 1eNY | 3a1a4M, KaK:

-afanTtanys OOyYaloUIMXCsl K YCJIOBHSM JIMHAMHYHO Da3BHBAIOLIErocs Mupa, (GopMupoBaHue
WHTEJUICKTYaIbHO ~ Pa3BUTOH  JIMYHOCTH, TOTOBOW K  €amMoOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSTETLHOMY TIPUHSATHIO TPAMOTHBIX PEIICHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX, CBA3aHHBIX
C BEOICCTBAMHU U UX IPUMEHCHUEM

-popMupoBaHue y OOyYArOMIMXCS KJIFOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMITETEHITHI), MMEIOITUX
YHUBEPCAJIIBHOC 3HAUYCHUE JIA Pa3IMYHBIX BUI0B ACATCIbHOCTH. PCUICHUA HpO6JIeM, IIOMCKa, aHaJIn3a 1
00paboTku MH(POPMALIMK, HEOOXOIUMBIX IS MPUOOPETEHHUS OIbITA JCITEIBHOCTH, KOTOpas 3aHMMaeT
BR)XKHOE MECTO B IMO3HAHUM XHMHH, a TaKKe JJIs OIEHKU C TIO3WIMHA JKOJOTUYECKOW O0e30MacHOCTH
XapakTepa BIUSIHUS BEIIECTB M XMMUYECKHUX MTPOIIECCOB HA OPTaHM3M YEJIOBEKa U MPUPOTHYIO CPENY;

-pa3BUTUC TIO3HABATCIIBHBIX MHTEPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYECKHUX crocoOHOCTEHN
00yJaroIuXxcsi: CIOCOOHOCTH CaMOCTOSTENFHO MPHOOPETaTh HOBbIC 3HAHUS 110 XMMUHU B COOTBETCTBUH C
KU3HEHHBIMU MTOTPEOHOCTSIMU, UCITOIF30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOIOTHH IS TIOUCKA
Y aHaiu3a y4eOHOH 1 HAyYHO-TIONMYJISIPHOIM HH(OPMALINK XUMUIECKOTO COJEPKAHMS,;

-popmupoBaHre W pa3BUTHE y OOYYArOMIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS,
HaOIIOAaTeTLHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHUH M MPOBEICHUH XUMHYECKOTO SKCIIEPUMEHTA;



-BOCIIUTaHHE y oOydarommxcs yOeKIEHHOCTH B I'yMAaHHCTHYECKOM HAIIPaBIEHHOCTH XHMHH, €&
BOKHOH POJM B PEHICHHH TJI00ANBHBIX MPOOJIEM panMOHAIBHOTO MPUPOJONOIB30BAHMS, MOMOTHEHHS
SHEPTeTHYECKUX PECYpCOB M COXPAaHEHHUs NPHPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
0epeXHOT0 OTHOLICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHUOOPETEHNUS OIBITa UCIIOIb30BAHUS
HOJYYCHHBIX 3HAHWH JUIA NPUHATHS T'PAMOTHBIX PEIIEHHH B CHUTYalHsX, CBS3aHHBIX C XHMHUYECKHMHU
SIBJICHHSIMU.

B yuebHOM 11aHE cpeaHero oo0Imero oopa3oBaHms IpeaMeT «XUMHUsD 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeaMeTHOH obacTi «EcTecTBeHHO-HAYUHBIE TIPEAMETHI».

OO0mee yrcno 4acoB, OTBENEHHBIX IS M3YYEHUS] XMMHW, Ha 0a30BOM ypOBHE CpPEIHETO OOIIETo
oOpa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 yac (1 gac B Hegenmo), B 11 kimacce — 344aca (1 gac
B HEJIENIO).

CornacHo yuebnoro mmana MbOY Hosob6araiickoit COILL Ne 9 umenn kanntana A.H.bsikoBa o61iee
4rciIo yacoB cocTaBnsier 136 yacos: B 10 ki1.-68uac. u B 11 ki -68 wac. [1o kanengapHoMy yueOHOMY
rpadpuxy MBbOY HosobOaraiickoit COILI Ne 9 nmenu xanurana A.H. berkoBa rHa 2023-2024 yaeOHbBIH TOA
B 10 knacce -65 yac., B 11 knacce- 68 uac.



COIAEP/KAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKON XUMHUHU

IIpenMer opraHMYecKOM XUMUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOJYYEHHH HOBBIX
BEILLECTB U MarepuasioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonoxeHusi. CTpyKTypHble (HOpMYJBl OPraHUYECKHX BEMIECTB. | OMONOTHs, HM30MepHs. XHMUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpeacraBnenue o KiIacCUPUKAUM OpPraHMYECKUX BellecTB. HoMEHKIaTypa OpraHH4ecKuX
COeIMHEHNI (cucTeMaTHuecKas) M TpHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX TpeICcTaBUTENEH KIacCcoB
OpraHMYECKUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOABl H3YYEHHUS BEIIeCTB M HUX MPEBpallleHHil: O3HaKOMJIEHHE C
o0pa3liaMi OpraHMYecKUX BEIIECTB M MaTepHajlaMd Ha WX OCHOBE, MOJEIMPOBAHUEC MOJEKYI
OpPraHUYECKUX BEIECTB, HAOMIOACHHWE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO TMPEBPAIECHHIO
OpraHUYECKUX BEIIECTB MPU HArpEeBaHHH (IIaBlIeHHE, 00YTIMBaHIE U TOPCHUE).

Yraesoaopoast

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — IMpOCTENIINe MpeaACcTaBUTENN
ANKaHOB: (M3UYECKUE W XMMHYECKHE CBOWCTBAa (peaklMy 3aMEHICHUS W TOPEHUs), HAaXOXKICHHUE B
MIpUpPO/IE, TOJIyYEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH psAn. OTWIEH M MpONWIeH — MpocTelIne
NpE/ICTAaBUTENI  aJKCHOB: (H3MYecKMe W XUMHUYECKHE CBOWCTBAa (peakiuu THUIPUPOBAHUS,
raJIoTeHUPOBAHUS, THIpaTAllMU, OKUCICHNUS U TIOJMMEPHU3AINH ), TIOJIy4YeHUE U IPUMEHEHNE.

Ankanuensl: OyraaueH-1,3 1 MeTHnOyTaaueH-1,3: cTpoeHue, BayKHEHIINE XUMHUYECKHE CBOWCTBA
(peakuus nomumepunzanun). [lomyueHne CHHTETUYECKOTO KaydyKa M PE3UHBL.

AJKHWHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. AUETWIEH — MpOCTeHIIunii
NpPEACTAaBUTENb AaJKUHOB: COCTaB, CTPOEHHE, (U3NYeCKHe M XUMHUYECKHE CBOWCTBAa (peakuuu
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), TOJIyYeHNE U IPUMEHEHHE.

Apenbl. bensom: cocraB, crpoeHue, (QU3MYECKHME W XHUMHUYECKHE CBOWCTBAa (peakUuH
rajJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUEHUE U IPUMEHEHUe. 10yo0: cocmas, cmpoenue, usuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOBaHusi U HUMPOBAHUS), NOJAYHeHUue U NpuUMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaccaM.

[Ipupoanbie UCTOUHUKH yTIeBOOpoAoB. [Ipupoaublii a3 1 nomytHble HedTsHbIE Ta3bl. HedTh 1
e€¢ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(PTH: TEPErOHKa, KPEKUHT (TEPMHUYECKHH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTku He(TH, NX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOIYKTHI €ro nepepadoTKy.

OKCIIEpUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBPALCHUI: O3HAaKOMJIEHHE C
o0Opa3uamu mIacTMacc, KaydyKoB U pe3uHsbl, Komekiun «Hedte» u «Yromaby, MoaenupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IIPOBEJACHNE NPAKTHYECKOH paboThl: MOMy4YeHHE STWIIEHA U
M3YyYEHHUE €r0 CBOMCTB.

Pacuérnele 3anaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIHU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WM MPOIYKTOB PEaKIIHN).

Kuciiopoacoaepskamue oprann4ecKue coeAuHeHns

IIpenenbHble OHOATOMHBIE CIIUPTHI. METAHON M ATAHON: CTPOCHHE, (PHU3MUECKHe U XUMUYECKUEe
CBOWCTBA (peakUMU C AaKTUBHBIMH MeETallylaMH, TaJOr€HOBONOPOJAaMH, TIOpEHHE), IPUMEHEHHUE.




BopoponHble cBs3u Mexay MoJeKylamMu cnuproB. [leiicTBue MeTaHONa W 3TaHOJIa Ha OPIraHU3M
YeJI0BEKA.

MHoroaToMHble CIHUPTHI. OTHUJICHIVIMKOAb U TJIHIEPHH: CTPOCHHE, (QU3UUECKHUE U XMMHUYECKHUE
CBOWCTBa (B3aMMOJCHMCTBHE CO ILEIOYHBIMH METAIJIaMH, KAa4eCTBEHHAs pPEaklys Ha MHOI'OATOMHBIE
cnupThl). JleficTBre Ha opranu3M denoBeka. [IpuMeHeHne rmunepruHa U 3THICHIIIUKOIIS.

®DeHoN: CTPOCHWE MOJEKYNbl, (M3WYEeCKHe M XWMHUYECKHE CBOMCTBAa. TOKCHYHOCTH (heHoma.
IIpumenenne dheHoma.

Anpneruapl U kemoHuvl. PopManbAerul, aleTadbAeIHI: CTPOECHHUE, (PU3NIecKne U XMMHUYECKHUEe
CBOMCTBA (PEaKLK OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIH), [T0JyUECHUE U IPUMECHEHHE.

OnHOOCHOBHBIE IIpeeibHbIE KapOOHOBbIE KHUCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
cTpocHHe, (DM3MYECKHE W XHMHUYECKHE CBOWCTBa (CBOMCTBa, OOIMME IS Kjacca KHCJIOT, PEaKIus
srepuduKanum), noaydeHne u npumeneHne. CTeaprHOBas U OJIEMHOBAsl KHUCJIOTHI KaK NPENCTABUTENIN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Crnoxuable 3(upbl Kak NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢UpoB. JKupsbl.
I'upponus xxupos. IIpuMeneHue xKupoB. buonoruueckas poib >KUPOB.

YrieBoapl: cocTaB, KiacCH(UKAlUs YrIIeBOAOB (MOHO-, M- W TOJUCAaxXapwisl). |roko3a —
NPOCTEHINNI MOHOCAaXapuIl: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJBI, (U3MUYECKHEe M XMMHUYECKHE CBOICTBa
(Bzaumonetictue ¢ ruapokcunom menu(ll), oxmcmenme ammmayHBIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE IJIIOKO3bl), HAXOXIEHHE B MPHPOJE, NMPUMEHEHHE, OHOIOTHYECKasl POb.
®oTtocunTe3. PPyKTO3a KAK U30MEP TIIIOKO3BIL.

Kpaxman u nemmonoza kKak MpupofgHble monuMepbl. CTpoeHHe Kpaxmala W LEeJUTIOJIO3BI.
®duznueckre 1 XMMUYEeCKHe CBOMCTBA KpaxMana (THApoIn3, KaueCTBEHHAs! PEaKLHs C HOJOM).

DKcrepuMeHTaNbHBIE METOIBI M3YUEHHsI BEIIECTB U UX MpEBpalICHU: IpoBeaeHNE, HAaOIIoIeHe
M OIMCaHWE EMOHCTPALMOHHBIX OIBITOB: FOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX
crupToB (oKkuciIeHue aTanona okcuaom menu(1l)), MHOroaToMHBIX CIUPTOB (B3aMMOJEHCTBHE TIIMIIEpPHUHA
¢ tuapokcuaom wmenu(ll)), ampaerumoB (OKHCICHHWE aMMHAuHBIM pacTBOpoM okcuia cepebpa(l) u
rugpokcuom meau(ll), B3ammopelicTBue KpaxMalla C HOJIOM), NPOBEJICHHE MPAKTUYECKOW paboTHI:
CBOIICTBa pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnele 3anaun.

Bbruucnenus mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJIUYECTBa HCXOJHOTO
BEIIECTBA WMJIM MPOAYKTA PEAaKIMU MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIIECTB WJIH MPOAYKTOB PEAKIIHH).

A3oTcoaepKale OpraHndeckie COeTNHEHMS.

AMUWHOKHCIIOTBI Kak aMQOTepHble OpraHuYecKue coeAuHeHHs. Dusznveckne W XUMHUYECKHE
CBOIICTBa aMWHOKHCIIOT (Ha MpUMepe MHinHa). bronornyeckoe 3HaueHne aMHHOKUCIIOT. [lenTuapt.

benku kak npupoIHbIE BEICOKOMOIIEKYIISIpHBIE coeTUHEHU. [IepBrUYHAas, BTOPUYHAS W TPETHYHAS
CTpYKTypa 0enkoB. XMMHYECKHE CBOICTBA OEIKOB: THAPOIU3, IEHATYPallKs, KAaueCTBEHHBIE PEaKI[Ui Ha
Oenkm.

OKCTepUMEHTaIbHBIE METOABI U3yUEHHs BEIIECTB W MX IMPEBpAICHUN: HAOIIO/IeHNEe W ONICAaHNe
JEMOHCTPALIMOHHBIX OIBITOB: IeHAaTypauys OENKOB PN HaIPEeBaHUH, IBETHBIE PEAKLIUN OEIIKOB.

BbicokoMoJieKy/IsIpHBIE COeTUHEHNUS

OcCHOBHBIE TIOHSTHA XUMHH BBICOKOMOJICKYJSIDHBIX ~ COEIMHEHUH: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aLUH, CPEeIHSAA MOJEKylIspHass Macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH — TIOIMMEPHU3aIHs U MTOJTUKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOJbl HW3YyYEHMs BEIIECTB M HMX NPEBPALICHU: O3HAKOMJICHHE C
o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KAyIyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss MeEXNpeAMETHBIX CBsI3€d NpU HU3yd4eHUH opraHudecko xumuu B 10 kimacce
OCYILECTBIISIETCSl Yepe3 HMCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSITHH,
SBJISIFOIIMXCSL CHCTEMHBIMU JIJIsl OTACIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.



OOmyie ecTecTBEHHO-HAYUYHbIC TOHSATHS: SIBICHHE, HAYYHbIH (DakT, rumoresa, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, KIacCU(pUKAIMs, TEePHOJNYHOCTh, HAOIIOJCHUE, W3MEpeHHe, OJKCIICPUMEHT,
MOJICTUPOBAHUE.

Ouznka: Marepus, JHEpPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, JHEpreTHYECKUil YpOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOC COCTOSIHHE BEIIECTBa, (PU3MYECKHE BEIMYHHBI M CIUHHIBI HX
U3MEpPEHHUSI.

buonorus: kmerka, opraHmsM, Owocdepa, OOMEH BeEIIECTB B OpraHm3Mme, (OTOCHHTE3,
OMOJIOTHYECKY aKTUBHBIE BEIIeCTBa (OSIIKH, yTIeBOIb, JKUPHI, PEPMEHTHI).

Ieorpadus: MuHEpasbl, TOPHBIC TOPOJBI, OJE3HBIC HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TeXHONOTHs: TUINEBbIe MPOAYKTHl, OCHOBBI PAIMOHAIBLHOTO THTAHUS, MOIOIIME CPENICTBA,
JIEKApCTBCHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHallbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIINAA 1 HEOPTAHUYECKASA XUMU

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTHUCCKHE
YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pachpeiesieHus
9JNIEKTPOHOB 1O OpOHMTaNsIM B aTOMax »DSJEMEHTOB TIEPBBIX HYETHIPEX MEPUONOB. OJEKTPOHHAS
KOH(HTYpaIusi aTOMOB.

Ilepunonnueckuii 3akoH u llepuoguueckas cucremMa xumudeckux snemeHTos [I. M. Menneneesa.
Cas13p neproanueckoro 3akoHa u Ilepuonuueckoit cuctemMsl Xumudeckux annemeHToB J. M. Menzaeneesa
C COBPEMEHHOH TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX W CJOXHBIX BEIIECTB MO TpyINaM W IepuojaM. 3HadeHHe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHue BemecTBa. XUMHYECKast CBA3b. BUIBI XMMHUYECKON CBSA3M (KOBaJIEHTHAs! HETIONIApHAs U
NOJISIpHAs, WOHHAs, MeTaIMuecKkas). MexaHu3Mbl 00pa3oBaHMS KOBAJEHTHOW XWMHUYECKOH CBSI3H
(oOMeHHBI U OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BameHTHOCTB. DneKTpOOTpPULATEIBHOCTS.
Crenens okuciaeHus. FIOHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAIIIMUECKON PEIIETKH.

IlonsiTe O OUCIEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOWAHBIE pacTBOpbl. MaccoBas mosis
BEIIECTBA B PACTBOPE.

Knaccupukanus HeopraHuueckux coenuHeHuil. HomeHknarypa HeOpraHMYeCKHX BEIIECTB.
I'enernyeckas cBsI3p HEOPraHMUECKUX BELECTB, IPUHAUIEKAIINX K PA3IMUHBIM KIIaCCaM.

Xumnueckas peakuusi. Knaccupukanus XMMHUECKUX peakiii B HEOPraHUIeCKOW 1 OpraHnvIecKoil
XUMHH. 3aKOH COXpPAaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAIlECHUs SHEPTHM TNpHU
XUMHUYECKHX peaKLUsiX.

CKOpOCTb peakuu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTUMBbIe peakui. XUMHUIECKOe
paBHOBecHe. DaKTOpbI, BIUAIOIINE HA COCTOAHUE XuMHYeckoro pasHoBecus. [Ipunnun Jlelllatense.

Onexrpoautuueckas auccouranys. CuiibHbIE U cliadble dMeKTpoauThl. Cpea BOIHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEI0YHasl.

OKHCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCcIiepUMEHTANbHBIE METOABl W3YyUEHHS BEIIECTB M MX IMPEBpallleHHH: IEeMOHCTpanus TaOJIuil
«Ilepmoguueckass cucrema xuMmudyeckux oineMmeHToB JI. W. MenneneeBa», wusyueHue Mojenei
KPUCTAUIMYECKUX PEIIETOK, HAOJIIOIEHUE U ONUCAHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIIBITOB
(paznoxeHue IepoKcHIa BOAOPOJA B IPUCYTCTBUM KaTajlu3aTopa, OIpENEIeHHE CpPEIbl pacTBOPOB



BEIICCTB C IMOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HMOHHOTO OOMEHA), IPOBEICHUC
MPaKTHYECKOH paboThl «BiusHIe pa3mnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIAm.

PacuérHeble 3agaun.

Pacu€Ttel Mo ypaBHEHHSIM XUMHYECKHX pEaKIWd, B TOM UYHCIE€ TEPMOXMMHYECKHE DPaCUETHI,
PacUéThI C MCIIONB30BaHNEM TTOHSITHS «MaccoBas A0S BEIIECTBAY.

Heopranuveckasi XuMus

Hewmeramnsl. [Tonoxxenue HemerainnoB B [lepuoauyeckoil cucteme XxuMuueckux sneMeHToB J[. U.
MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DH3WUecKHe CBONCTBA HEMETAUIOB. AJIIOTPOIHS
HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriaepoaa).

XHUMHYeCKHe CBOMCTBA BAXHEHIINX HEMETAJUIOB (TAJOT€HOB, CEpHl, a30Ta, Gocdopa, yraepoaa u
KpEMHHUS) U MX COSIMHEHUH (OKCHUIO0B, KHCIOPOACOAEPKAIIINX KACIOT, BOAOPOIHBIX COSTUHEHHH).

TIpumeHeHne BaXXHENIIINX HEMETAIIJIOB U X COCTMHEHUH.

Mertamnbl. I[lonoxenne metamoB B Ilepuoanueckod cucteMe XuMudeckux aneMmeHtoB [I. WM.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J04YeK aToMOB MeTaiuioB. OOmme (Gpu3ndeckue
cBolicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUYECKUH Pl HAPSLDKEHUH METaJUIOB.

XHUMUYeCcKHe CBOWCTBA BXHEHITUX METAUIOB (HATPHMA, KaWd, KaJdbIMi, MarHWWA, aTlOMUHUM,
[IUHK, XPOM, JK€JI€30, MEJIb) H UX COeTUHEHUM.

O06mue ciocoOsI ToydeHus MeTauioB. [IpiMeneHre MeTamioB B OBITY U TEXHHUKE.

OKCTepUMeHTaIbHbIE METOJBl HM3y4YeHHsI BEIIECTB W WX MPEBpAIICHUN: W3YYCHHE KOJUIEKIIUU
«MeTamnel W CIIIaBbD», 00Pa3I[OB HEMETALIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJIeHUuEe U
OIMMUCaHne AEMOHCTPAllMOHHBIX WU na60paToprlx OIIBITOB (B3aI/IMOILCI\/'ICTBI/Ie THAPOKCHUIA aJIFOMHUHUA C
pacTBOpaMH KUCJIOT U HleHO‘IeI\/'I, KauCCTBCHHBIC PCAKIINHU Ha KaTUOHBI MeTaIIJ'IOB).

PacuérHele 3anaun.

Pacuérsl mMaccel BeniecTBa Wi 00bEMa Ta30B 110 M3BECTHOMY KOJMYECTBY BEIIESCTBA, Macce WIIN
00BEMY OZIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEILIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IMPOAYKTOB pC€aKru, €CJIIN OAHO U3 BEIIECTB UMCCT IIPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B OOECTEYCHHWH D3KOJOTHYECKOW, JIHEPreTHUYEeCKOM M TMHIEBOM O€30MacHOCTH,
Ppa3BUTUN MCUITUHBIL. Ilonsatue o Hay4YHbIX METOAAaX IMO3HAHUA BEHIECTB U XUMHUYECKUX peaKuHﬁ.

HpeZ[CTaBJ'IeHI/IH 06 06HH/IX HAayY4YHbIX MNPUHIOUIIAX MOPOMBINIJICHHOTO II0JIYYCHUSA Ba)KHEHUIITNX
BEIIIECTB.

YenoBek B MHUPE BCIIICCTB )41 MaTcpUuaIoB: Ba)KHEHIITHE CTPOUTCIILHBIC Marepualbl,
KOHCTPYKIIMOHHBIE ~MaTepHuajbl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl [Jid D3JIeKTPOHUKH,
HaHOMaTepuraJibl, OPraHNn4€CKUeC 1 MUHCPAJIbHBIC YILO6peHI/IH.

XuMusd U 3J0pPOBLBE UYCJIOBCKA: IIpaBHJia HMCIOJB30BaHUA JICKAPCTBCHHLIX IIPEIIapaToB, IIpaBUJIa
0€301MacHOro UCIOJIb30BaHMSI ITPEapaTOB OBITOBON XUMHUH B ITOBCEIHEBHOM KU3HU.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXIpeIMETHBIX CBA3€M MpH HM3y4eHHH oOmell m Heopranwdeckod xumuu B 11
KJlacce OCYILECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX IOHITHH, Tak W
MOHATHH, SIBIAIOMUXCA CUCTEMHBIMU JUISI OT/IENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHATUS: HaydHBId (DakT, THUIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CHHTE3, KiaccupUKaluus, NepUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHME, H3MEPEHHE,
SIBJICHUE.

®usuka: Martepus, D3HEpPrus, Macca, aToM, DJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PalMoaKTUBHOCTD, MOJIEKYJIa, SHEPIeTHUECKUI YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOsIHHE
BEIIECTBA, (PU3NUECKUE BETUIMHBI U €AUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorus: knetka, opraHu3M, 3Kocuctema, ouochepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHEpasbl, TOPHBIE OPOABI, MOJE3HBIE HCKOMAEMBIE, TOILTUBO, PECYPCHI.



TexHomorus: XWMHYecKash TNPOMBIIIICHHOCTb, METAJUIYypPrys, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepraoB, CEILCKOXO3IHCTBEHHOE MPOWM3BOJICTBO, NHINEBAs IPOMBIIUIEHHOCTh, (papMarieBTHIecKas
MIPOMBIIIUIEHHOCTD, TPOW3BOJICTBO KOCMETHYECKHX MPEeNapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepraoB, JJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHCS MPOrpamMm
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpEeAMETHBIM W TpeAMETHBIM). Haydno-
METOANYECKON OCHOBOH Uil pa3padOTKU IJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHUS IIPOIPaMM CPEIHETO
o011ero o0pa3oBaHus ABJSIETCS. CHCTEMHO-AEATEIbHOCTHBIIN MTOIXO.

B cootBeTcTBUN € CUCTEMHO-AEATEIBHOCTHBIM MOIXOIOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHSI TNpeIMeTa «XUMHA» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS BbIIENEHBI CIIEAYHOLIUE
COCTaBJISIOLINE!

OCO3HaHWE OOYYAIOIIUMHUCS POCCHHCKON Tpa)KMaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIN4Me MOTHUBALIMH K 00YUIEHUIO;

LIEJICHANPABJICHHOE PA3BUTUE BHYTPEHHUX YOSKIEHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
[EHHOCTEH M UCTOPUYECKUX TPATUINI 0a30BOM HAYKH XVIMHM;

TOTOBHOCTh M CIIOCOOHOCTH OOy4aroIMXCs PYKOBOACTBOBATBCS B CBOEH AEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHONH CHCTEME XUMHUUYECKOT0 00pa30BaHus;

HaJIM4ME TPABOCO3HAHMS 3KOJOIMYECKOH KyJIBTYpbl M CIIOCOOHOCTH CTaBUTH LIEJH U CTPOHUTH
JKU3HEHHBIC TIJIaHBbI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpEAMETa «XUMHS» AOCTUIAIOTCA B E€AMHCTBE Y4EOHOH M
BOCIIUTATENbHON NIESITEIBHOCTH B COOTBETCTBUU € I'YMAHHUCTHYECKHMH, COLUOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HJeaJaMU POCCHHCKOTO TPa’KAaHCKOro OOILIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMM M TpaBWJIaMH IOBEACHHUS, CHOCOOCTBYIOIIMMH HpOLIECCaM CaMOIIO3HAHMS,
CaMOpPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IUYHOCTH 00yYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI MpeaMera «XUMHS» OTPaKaloT cHOPMHUPOBAHHOCTH OINBITA
MO3HABATENIFHON M MPAKTUYECKOW JCATEIBHOCTH OOYUYaIOUIUXCS M0 pean3aiyy MPUHATHIX B 00LIeCTBE
[EHHOCTEH, B TOM YHCIIE B HACTH:

1) rpaskaaHCKOro BOCTIMTAHUS!

0CO3HaHMUs OOYUYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOSA3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSIIIKY;

NPEICTABICHUS O COIMANBHBIX HOPMaxX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHHI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JAaHUM YUYEOHBIX TPOEKTOB,
peleHny y4eOHbBIX U MO3HABATENFHBIX 3371a4, BBIMOIHEHNH XUMHYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTBl JIPYTUX IMpH
aHalM3e pa3InIHbIX BUJIOB y4eOHOU e TENLHOCTH;

2) naTpMOTHYECKOT0 BOCTINTAHUA:

[EHHOCTHOT'O OTHOIICHUS K HICTOPHIECKOMY M HAYYHOMY HACJICIMIO OTEYECTBEHHOW XUMUM,

YBKEHHS K IPOIECCYy TBOPYECTBA B OOJIACTH TEOPHHM M TPAKTHYECKOTO NMPHUMEHECHHUS XHMUH,
OCO3HAHHUSI TOTO, YTO JIOCTHIKEHUSI HAyKH €CTh PE3YJIbTaT JUIMTENBHBIX HaONIOJIEHUH, KPOIOTIUBBIX
IKCIEPUMEHTAIBLHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

WHTEpeca W TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH U IMOCIEIyIONIeM aHaiu3e WH(popManuu o
MePEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeueCTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYalliW, CBSI3aHHBIE C XHMWUYECKUMH SIBICHHSAMH, W IMPHHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACH Ha MOPallbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TIOBEACHUE M MOCTYIIKKA CBOMX TOBAPHILEH C MO3ULINN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHHUE MOCTIEICTBUIA 3TUX MOCTYIKOB;



4) dpopMupoBaHuA KyJbTYPbI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 3J0poBOro MW Oe3omacHoro oOpa3za JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3HYECKOMY H TICUXUIECKOMY 310POBBIO;

cOOJFOIeHNs TIPaBUII O€30ITaCHOTO OOpAIIeHHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOMN JKU3HU U B
TPYIOBOH EATEIBbHOCTH;

MMOHWMAaHUS [EHHOCTH TPaBWI HHIWBUAYATHHOTO W KOJJIEKTUBHOTO O€30MacHOTO TOBEIEHUS B
CUTYaIUsIX, YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HaHWSl TIOCTEACTBUHA W HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOICHHS aJKOTOJI,
HapKOTHUKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENHCKOM NIESTENIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIbHOCTU;

YCTaHOBKH Ha aKTHBHOE y4acTHe B PEIICHWH NMPAKTHYECKUX 3374 COIMAIHHON HAIPaBICHHOCTH
(B paMKax cBOero kiacca, mKoJbl);

WHTEpeca K MPaKTHYECKOMY H3yYEHHIO MPOQECCHi Pa3iIMyHOr0 pPOoja, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXKEHUS K TPYAY, JIOISAM TPya U pe3yabTaTaM TPYAOBOU IesSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUAYATbHON TPaeKTOpHH OOpazoBaHUs, Oymymien
npodeccu W peanu3aliil  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM IJIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JIOrMYECKOr0 BOCIIMTAHUS

9KOJIOTHYECKH IE1ecO00pPa3HOr0 OTHOIIECHHUS K MPUPOJE, KaK UCTOUYHHKY CYHIECTBOBAHUS KU3ZHH
Ha 3emiie;

IIOHUMAaHUA I‘J'IOGEUIBHOI‘O XapakTeépa JSKOJOTHYCCKUX HpO6HeM, BIWAHUSA DSKOHOMHUYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIBHOMN Cpelibl;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA JIOCTI/I)I(GHI/Iﬁ XUMUN JId  pEeIICHHSA BOIIPOCOB
paIroOHATBHOTO IPUPOIOTIONIL30BAHNS;

AKTHUBHOTO HENPUSTUS ACUCTBUM, NPUHOCALIMX BpPEI OKPY)KAIOWIECH NPUPOJHOW Cpele, YMEHMs
IIPOrHO3UpPOBATh He6HaI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCJICACTBUA TPCAIIPHUHUMACMBIX HeﬁCTBHﬁ u
NpeZ0TBpaIIaTh HX;

HaJIM4UA pa3BUTOTI'O 3KOJIOTUYCCKOI'0 MBIIIJICHUA, 9KOJIOTUYECKOM KYJBbTYPbI, OIIbITA JCATCIIBHOCTH
3KOJIOTHYECKOM HaIrpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCA MU B HO3HaBaTeJ’IBHOfI,
KOMMYHHKaTHBHOﬁ u COHI/IEUILHOﬁ ITPAKTHKE, CIOCOOHOCTH H YMCEHHA AaKTHUBHO IIPOTHUBOCTOATH
uzjeonoruu xemodoouu;

7) HEHHOCTU HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HayK{ U OOIECTBEHHOM MPaKTHKH;

MMOHUMaHUS CIEIU(PUKA XUMHH KaK HayKH, OCO3HaHUsA €€ Pojiu B GOPMHUPOBAHUN PAI[MOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTABICHUSI 00 OKPYXKAIOIIEM MHpPE KakK O €IHHCTBE
NPUPOABI M YeJIOBEeKa, B IMO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHWH NPOOJIEM COXpaHEHUS
NPUPOAHOTO PABHOBECHS;

yOexxI€HHOCTH B 0CcO00W 3HAYMMOCTH XUMHHM [UIi COBPEMEHHOW UIMBWIM3aLUU: B €€
TYMaHUCTHYECKOIN HAINPaBIEHHOCTH W BaXXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIBETYPHI,
peleHnr TI00albHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHsI YEIOBEUECTBA — CHIPHEBON, SHEPreTHYECKOMH,
MUILIEBONH M HKOJOIMYECKON 0e30MacHOCTH, B Pa3sBUTUM MEIUIMHBI, 00ECIIEYEHNH YCJIOBHH YCIICIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHON JKU3HHU KaKAOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TIOHUMAaHHS CYITHOCTH METOAOB MO3HAHUS, UCIIOIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHMA Ui aHadu3a M OOBSCHEHUS
ABJICHUH OKPY)KAIOLIET0 MHpa W TMPOUCXOIAIIMX B HEM HM3MEHEHHWH, YMEHHUS JienaTh OOOCHOBAaHHBIE



3aKIIFOYCHUS] HA OCHOBE HAYYHBIX ()aKTOB W MMEIONIMXCS JAHHBIX C IENbI0 MONTYYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUAE 3HAHUS JUIs PEIICHHs MpoOJieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIHSIX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKOM IESITebHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHHIO, K aKTHBHOMY
MOJTYYECHUIO HOBBIX 3HAHHI 110 XUMHH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMU;

WHTepeca K 0COOEHHOCTSIM TPy/Ia B pa3UYHbIX cdepax mpodeccnoHaTbHON AeITeTbHOCTH.

METANPEJIMETHBIE PE3YJbTATbBI
MeranpeaMeTHBIE Pe3yJabTaThl OCBOCHHS YUeOHOTO NpeaMmera «XHUMHUs» Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHMs BKIIFOYAIOT:

3HauyuUMBbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS — MEKIUCIMILTHHAPHBIC
(MexnpeaMeTHbIE) OOLICHAYYHBIE TOHSITHSA, OTPaKAIONIME IEJIOCTHOCTh HAay4YHOH KapTHHBI MHpa U
CHCHI/I(bI/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHECPIUs,
SIBICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIeIOBaHNe, HAOTIOIEHIE, M3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (ITO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
00yJaronuxcs;

CIOCOOHOCTD 00yYaroImxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIMHAPHEIE,
MHUPOBO33PEHUYECKIE 3HAHMSI M YHHUBEpCAIbHbIC yueOHBbIC ACHUCTBHS B MO3HABATEIHLHOW M COIUATIBHOM
MPaKTHKE.

MCTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HLIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA ZleﬁCTBPIHMH.

OByajeHue YHUBEPCAILHBIMHU YUeOHBIMH MO3HABATEJILHBIMU ICHCTBHSIMU:

1) 6a3oBble JIOorMYeCKHe IelicTBUSA:

CaMOCTOSTEbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTIPENIENIATh 1ENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKCHHSI, COOTHOCHTD
Pe3yIbTAThI ICATEILHOCTH C TOCTABICHHBIMHE IEJISIMHU;

WCIIOJIb30BaTh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHYECKOr0 MBINUICHHUS — BBIICIATh XapaKTepHbIC
NPU3HAKW MOHATUI U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJNB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIsS
00BSICHEHHS OTICIBHBIX (hAKTOB U SBJICHUIA;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIS KITacCU(UKAIMU BEIIECTB U XUMHUYCCKUX PEAKIIN;

YCTaHABIUBATh NPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOUTHh JIOTHYECKUE PACCYXJCHUS (MHIYyKTUBHBIC, ICITyKTHUBHBIC, IO AHAJIOTHHU), BBIABISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMATPUBACMBIX SIBIICHUSX, (DOPMYyIUPOBaTh BBIBOJBI U
3aKJTFOYEHUS;

MPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YeMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
MPeoOpa3oBLIBATE MOJICNIEHBIC TPEACTABICHNS — XMMUYECKHH 3HAaK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
¢dhopMyra, ypaBHCHHE XUMHUECKOHN pEeakluu — IPU PEIICHUH YY€OHBIX TO3HABATEIBHBIX U MPAKTUISCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICILHBIC MPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a3oBbIE HCCIEI0BATEILCKUE eCTBUA:

BJIa/IETh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHWSI BEIIECTB U XUMHUYECKUX PEAKIIHIA;

(hopMyITUpPOBaATh MU U 33/1a4l MCCIICIOBAHMS, UCTIOIH30BATh IMOCTABIEHHBIE U CAMOCTOSTEIBHO
chopMyIIMpOBaHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA IIO3HAHWS M OCHOBBI JUIS (DOPMHPOBaHUS
THITOTE3HI 110 MMPOBEPKE NMPABUILHOCTH BBICKAa3bIBAEMBIX CYKJICHUMN;

BJIAJICTh HAaBBIKAMH  CAMOCTOSITENIBHOTO  IUTAHUPOBAHWUST M TMPOBEACHUS  YYCHUYCCKUX
JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOIIOJaTh 32 XOJOM TIPOIecca, CaMOCTOSTEIHHO



IPOTHO3MPOBATh €T0 pe3yibTar, GopMynnpoBaTh 0O0OOMICHUS U BBIBOABI OTHOCHTEIHHO JIOCTOBEPHOCTH
PEe3yIbTAaTOB HCCIIEI0BAHUS, COCTaBIIATH 0OOCHOBAHHBIN OTYET O MPOJEIAHHON paboTe;

nproOpeTaTh OIBIT YYEHHYECKON MCCIICAOBATENbCKOM M MPOEKTHOM AEATENBHOCTH, MPOSBIATH
CIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB DPELICHUS NPAaKTHYECKUX 3alady,
INPUMEHEHUIO Pa3IUIHbIX METOI0B [TO3HAHUS.

3) pa6oTa c undopmanmeii:

OpPHEHTUPOBATHCS B PA3IWYHbIX HCTOYHHMKAaX HH(popmanuu (Hay4yHO-TIOMYJApHAs JMTEpaTypa
XMUMHYECKOTO COZIEpKaHus, CIIpaBOYHbIe IocoOusi, pecypcsl MHTEpHEeTa), aHanu3upoBaTh HHGOPMALIUIO
pasM4HBIX BUAOB M (QOpPM IPEACTABICHUS, KPUTHYECKH OLEHHWBAaTh €€ JOCTOBEPHOCTb U
HETPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3aPOChl U IPUMEHSTh Pa3IMYHbIE METOBI IPU IOUCKE U 0TOOpe MHpOpMALUH,
HEO0XOIUMOH [UIs BBIIIOJIHEHUS! YU€OHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT  HCIOJB30BaHMSA HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~TEXHOJOTHH H
Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETFHO BBIOMpATh ONTHUMANBHYIO (GOpMY TMpencTaBiIeHUs WHGOPMAUH (CXEMBI,
rpaduky, quarpaMMebl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KaueCTBE CPEACTBA MpH padoTe ¢ XUMHUYECKOH HH(popmauueil:
MPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKue W MaTeMaTH4YecKue) 3HAKW W CHUMBOJBL, (OPMYIIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISIAHOCTH.

OgJiaieHHe yHMBEPCAIBHBIMH KOMMYHUKATHUBHBIMH /IeHCTBUAMU:

3a7aBaTh BOMPOCHI IO CYHIECTBY OOCY)KIaeMoi TeMbl B XOHE€ JHajora W/WIH TUCKYCCHH,
BBICKA3bIBaTh HJCH, (I)OpMy.HI/IPOBaTB CBOM HPEATIONKCHHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA HpeIUIO)KCHHOI\/'I
3aj1auu;

BBICTYIIATh C IPE3CHTALMEH PE3yJIbTaTOB IIO3HABATEJIILHOW JIESTEIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITETIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBITIOJIHEHUH XUMHYECKOTO 3KCIIEPUMEHTa,
MPaKTUIECKOW paboThl IO UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BEIIECTB, peau3aiui yueOHOTO MPOeKTa
1 (OPMYJIMPOBATh BHIBOJIBI [0 PE3YJIbTATaM IPOBEAEHHBIX UCCIICIOBAHUN yTEM COTJIACOBAHUS TIO3UIIUN
B XO7Ie 00CYXIeHUS 1 OOMEHA MHEHUSIMHU.

OgiaieHHe YHMBEPCAIBLHBIMH PeTyJSITHBHBIMH IeiCTBHAMU:

CaMOCTOSITETIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO NTO3HABATEIBHYIO JACATEILHOCTD, OTPEICISIS
e€ menM W 3a/a4d, KOHTPOJHMPOBATH M TO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpeiaracMblil
ITOPUTM JICHCTBHU TPU BBHIOJHEHWH YYeOHBIX M HCCIEAOBATENBCKUX 3a/la4, BhIOUpaTh HambOolee
3¢ eKkTUBHBIN CrIOCO0 MX pEIICHUs ¢ YYETOM IOJIYUYCHHUS HOBBIX 3HAHMU O BEIISCTBAX M XMMHUYECKUX
peaKkuusx;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTA HAa OCHOBE CAMOAHAJIN3a i CAMOOIICHKH.
NPEAMETHBIE PE3YJIbTATDI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «Oprannieckas XuMHUs» OTPakaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTaBIAIOLICH €CTECTBEHHO-HAYYHOM
KapTHHBI MHUPA, POJIM XUMHH B ITO3HAHUU SIBJICHUH MPUPOABI, B ((OPMUPOBAHNHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH IpaMOTHOCTH, HEOOXOIMMOHW HJsl pelleHHs MPaKTUYeCKUX 3aJad U
9KOJIOTHYECKH 000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHON Cpeae;

BJIaJICHUE CHCTEMOM XWMHUYECKMX 3HaHHUI, KOTOpas BKJIOYAET: OCHOBOIOJATralOLINe IOHSITHS
(XMMHUYECKMI ~ DJIEMEHT, aToM, OJJIEKTpOHHas o000JIoYKa aroMa, MOJIeKyJla, BaJEHTHOCTb,
JNIEKTPOOTPUIIATEIIFHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTast U COKpAIIEHHAs),
MOJIb, MOJISIDHAsI Macca, MOJIAPHbBIM 00BEM, yriaepoIHbIM ckeneT, (yHKUMOHANbHAs IPYIIa, pagukal,
U30MEpUs, U30MEPbI, TOMOJIOTUYECKUN PsAll, TOMOJIOIY, YIJIEBOAOPOAbI, KUCIOPOJ M a30TCOAEpKallUe
COEJIMHEHMsI, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS); TEOPHH U
3aKOHBI (TEOPHSI CTPOCHHUS OpTraHMYecKWX BemecTB A. M. byTiepoBa, 3aKOH COXPaHEHHS MAacCh



BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKUIN A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKaIIne B
OCHOBE TIOHUMAHWS TPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBICHHH, (JaKTOJOTHIECKHAE CBEIEHUS O
CBOICTBax, COCTaBe, MOJYYCHHH W 0€30IaCHOM HCIOIh30BAHUH BAKHEHIINX OPTaHUYECKHX BEHIECTB B
OBITY U IPAKTHYECKON AESITETHHOCTH YEIOBEKa;

c(hopMHUPOBaHHOCTh YMEHHWH BBISBIATh XapaKTepHBbIE NPU3HAKH MOHATHH, YCTaHABIWBATH WX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATUS MpPU ONMCAHHM COCTaBa, CTPOCHUS H
MpEeBpaIleHU OPraHuYECKUX COSTMHEHUM;

c(hOpMHUPOBaHHOCTh YMEHHI WCIOIB30BaTh XHMHYECKYI0O CHMBOJHUKY JJII COCTAaBJICHHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (OPMYyNT OpPraHWYECKHUX BEIIECTB U
YPABHEHUI XMMHMUYECKUX PEAKLUMH, W3rOTABIMBATh MOJEIM MOJIEKYJ1 OPraHWYECKHX BELIECTB I
WUTFOCTPALX UX XUMHUYECKOIO U IPOCTPAHCTBEHHOTO CTPOCHHMS;

c(hOpMHUPOBaHHOCTh yMEHWH YCTaHABIWBATH TPUHAMJIEKHOCTh HW3YYEHHBIX OPTaHUYECKHX
BEIIECTB M0 WX COCTaBY M CTPOCHUIO K OMPEAENEHHOMY KIAcCy/TpymIe COoequHeHHuH (YTIIeBOJIOPOIEL,
KHCIIOPOJ] U a30TCOMSPIKaIINe COSAMHEHHUS, BRICOKOMOJIEKYIIAPHBIE COSIMHEHNs), 1aBaTh UM Ha3BaHUS
o cuctemarndeckoir HomeHknatype (IUPAC), a Takke npUBOAUTH TPUBUAIBHBIE HA3BAHUS OTIEIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIIEH, TPOMHJIEH, AaleTHJIeH, JTWICHININKOIb, TJHLIEPHH, (EeHo,
dbopManpleru, amneTanbIeTH], MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBAsI KHCIIOTa, TIIF0K03a, (PPyKTO3a, Kpaxmall, IeJTF0I03a, TITHIIH);

c(hOpMHUPOBaHHOCTh YMEHHUSI OTIPEAETATh BUIBI XUMUYECKOH CBS3HM B OPTaHUYECKUX COCTUHEHHSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMECHHS MPUMEHSITH MOJIOKCHUS TEOPUU CTPOCHHS OPraHUYECKHUX BEIIECTB A.
M. ByrtnepoBa s OOBSCHEHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHHUsI MaccChl BEILlECTB;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PHU3MYECKHE U XUMHUYECKHE
CBOICTBA TUITMYHBIX MPEICTaBUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJIEH,
MPOIWIICH, aleTWiIeH, Oytaauen-1,3, MeTwinOyragaueH-1,3, OCH30J, METaHOJ, 3TaHOJ, STHIICHTJIUKOJb,
TIUIEPHH, (EHOJI, aleTalbAerH]], MypaBbHHAsS M YKCYCHasl KHCJIOTHI, TJIIOK03a, KpaxMal, IeJUTI0JI03a,
aMUHOYKCYCHAsl KHCJIOTa), WUIFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXAY HHUMH YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XMMUYCCKUX PEAKIIMI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WCTOYHHMKH YTJCBOJIOPOIHOTO ChIPhs (HE(TH,
NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI WX TepepabOTKM W TPAKTHYECKOE INPUMEHEHHE MPOTYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTh YMEHUN IPOBOJUTH BBIYUCICHUS 10 XMUMHYECKUM YypaBHEHHSM (MaccChl,
00bEMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIWU 10 HM3BECTHBIM Macce, 00BEMY,
KOJTMYECTBY OJTHOT'O M3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINHN);

c(hopMUPOBAaHHOCT, YMEHHH BIAJETh CHCTEMOW 3HAHMA OO0 OCHOBHBIX METOJIaX HAyYHOTO
MMO3HAHUS, MCIOJIB3YEMbIX B XMUMHH TP H3YYCHWH BEIIECTB M XWMHUYECKHX SBICHUH (HaOIroncHHUE,
M3MEpeHHe, OSKCIIEPUMEHT, MOJEIMPOBAHNE), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHUS s
MPUHATHS PEIICHWH B KOHKPETHBIX JKW3HEHHBIX CHUTYaIlUsAX, CBA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;;

c(hOpMUPOBaHHOCT, YMEHHH COONIONATh TpaBWiIa TOJH30BAHHMS XHMUYECKOW TIOCYIOW U
nabopaTopHBIM O0OpPYZOBAaHUEM, a TaKXKe NpaBWiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSAMH T10 BBITTOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMUPOBAaHHOCTh yYMEHUH IUIAHUPOBATh U  BBIMOJHATh XHUMHYECKHH  SKCIIEPUMEHT
(mpeBpalneHus: OPraHUveCKUX BEIIECTB IPU HATPEBAHWH, MOJIYYCHUE STWICHA U M3YYCHHE €r0 CBOWCTB,
KAueCTBCHHBIC PEAKIUM OPraHWYECKUX BEIIECTB, JICHATypalus OCJIKOB IMPH HATPEBaHWUHU, I[BETHHIC
peakuuu OEJIKOB) B COOTBETCTBHH C MPABUIIAMH TEXHUKU O€30MIACHOCTH MPHU OOPAIICHUH C BEIIECTBAMU U
nabopaToOpHBIM O0OPYIOBaHUEM, NPEACTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opme
3aMCH  YPaBHEHUH COOTBETCTBYIOIIMX PEakIuii W (QOpMyNIHpOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yabTaToB;



chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHAJIM3MPOBaTh XHMHUYECKYI0 HWH(OpMaImio,
MOJTy4aeMYyI0 U3 Pa3HBbIX HCTOYHUKOB (CpencTBa MaccoBoi nHpopMarin, UHTepHET U ApyThX);

c(hopMHUPOBaHHOCTh YMEHHI COOIIIO/IATh TIPaBHUJIa AKOJOTHIECKH IIeJIeCO00pa3HOro TOBEJACHHUS B
OBITY W TPYHOBOH AEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3I0POBBS M OKPYKAIOMIEH MPUPOTHON
CpeIbl, OCO3HABAaTh OMACHOCTh BO3/JCWCTBUS HA JKUBBIE OPTaHU3MBI OMPEAENEHHBIX OPraHUIEeCKUX
BellecTB, MOHMMAas cMmbicH mokaszarens [IJIK, moscHATs Ha mpumepax crmocoObl yMEHBIICHHS W
MIPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHS Ha OPTaHNU3M YeIIOBEKa;

JUTsE 00yYaIONINXCSl ¢ OTPAHWYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHUE MPUMEHSATH 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX ITO3HAHWSI BEMIECTB U XUMUYIECKUX SBJICHHIA;

JUISL CIENBIX W CHa0OBUIANIMX OOYYAIONIMXCSA: YMEHHE WCIOIb30BaTh pPelbe(hHO-TOUCUHYIO
cucteMmy obo3HaueHuit JI. bpaiinsg i 3anmicu XuMUdeckux GopMyIt.

11 KVIACC

[IpemmMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O0Imas u HeOpraHmIecKasi XUMUSD) OTPaKaIoT:
c(hOpMHUPOBAaHHOCTh TPEACTABICHHUIA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-HAYYHON

KapTUHBI MHPA, POJIM XHUMHHU B TTO3HAHHUH SBJICHUN TPUPOIHBI, B (DOPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPhI

TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOW I pPEUIeHHsS MPaKTUYeCKHX 3ajgad U

HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO H IIPUPOTHON CPEIE;

BIIQJICHUE CHCTEMOW XHMHYECKHX 3HAHWMA, KOTOpas BKIOYAET: OCHOBOIIONATAIOIINAE TOHSTHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBIN 00BEM, BAJIEHTHOCTB, AJIEKTPOOTPUIATENFHOCTh, CTENICHb OKHCICHHS, XUMHYECKas CBS3b
(KOoBaJIeHTHas, MOHHASI, METAJIMYCCKAs, BOJOPOJHAS), KPUCTALNIUIYCCKAs PEIIETKA, THIBI XUMHUYECKUX
peaxiuii, pacTBOp, AJIEKTPOJHUTHI, HEAIEKTPOIMUTHI, 3JIEKTPOIUTHUECKAs] AMCCOLMAILUSA, OKHUCIUTEINb,
BOCCTaHOBHUTEJb, CKOPOCTh XMMUYECKOWM PEAKIUK, XUMHUSCKOES PAaBHOBECHE);TCOPUU U 3aKOHBI (TCOPHS
3JIEKTPOJIUTUYECKON AUCCOLMaluu, nepuoauyeckuii 3axkoH 1. . MenneneeBa, 3aK0OH COXpaHEHUS! MAaCChl
BEII[ECTB, 3aKOH COXPAHECHMSI W MPEBPAIICHUS DHEPTUH MPU XUMUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XWMHH, MHPOBO33PEHUYCCKUE 3HAHUS, JICKAIINE B OCHOBE IOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBJIICHUH, (haKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBE,
MOJIydeHUH U OEe30MacHOM HCIOJb30BAaHUM BaKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
MIPaKTUYECKOHN NEeITeTLHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBISATh XapaKTCPHbIC MPU3HAKH IOHITUN, YCTaHABIWBATh HMX
B3aMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONINE TTOHITHSI MIPU OMUCAHUN HEOPTAHUUYECKHUX BEIIECTB U UX
IIPEBPALLICHAN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY JJIS COCTaBJICHUS (HOpPMYJ
BEIIECTB M YypaBHEHHH XWMHYECKHX peakiuii, cucremarnyeckyro HoMmeHkiatypy (IUPAC) wu
TPUBHAJIbHBIC Ha3BaHUS OTACIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbIH ra3, yrjaeKUCIIbIi ra3, aMMHUaKx,
ramiéHasi U3BeCTh, HeraméHast U3BeCTh, TUThEBAsI COMIA, IIMPHUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUU OMNPEICIATh BaJCHTHOCTh M CTENEHb OKMCICHHS XHMHUYECKHX
9JIEMEHTOB B COCIWHEHUSAX PA3UIHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJIeHTHas, WOHHA,
MeTaJUTMIeCcKasi, BOJOPOAHAS) B COCMUHECHUSAX, THI KPUCTALINICCKON PEMETKH KOHKPETHOTO BEIISCTBA
(aToMHasi, MOJNEKyJSpHas, WOHHAs, METa/UIMYecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHECHU;

c(hOpMHUPOBaHHOCTh YMEHUH YCTaHABIWBATh MPUHAIJICKHOCTh HEOPTAHUYECKHX BEIIECTB 10 HMX
COCTaBY K OIPENIEIEHHOMY KIIACCY/TPYyIIe COSAUHEHUH (IIPOCTHIE BEIIECTBA — METAJLIBI U HEMETAJUIbI,
OKCH/IbI, OCHOBaHUS1, KUCIIOTHI, aM()OTEPHBIC THIPOKCHUJIBI, COJIH);

c(hopMHUPOBaHHOCTh YMEHUI pacKphIBaTh CMBICI mepuoaudeckoro 3akona J[. M. Menneneesa u
JIEMOHCTPHPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIIEHYIO M MPOTHOCTUYECKYIO (DYHKIIHUU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh D3JICKTPOHHOE CTPOCHHE aTOMOB XWMHUYECKHX
anemeHToB 14 mnepuonoB Ilepumomnueckoit cucteMbl xumuuyeckux snemeHtoB JI. VM. Menneneesa,
UCTIONB3YSl TOHATUSA «S-, P-, O-3JCKTPOHHBIC OPOUTANMY», «IHEPIETHYCCKHE YPOBHU», OOBICHSITH



3aKOHOMEPHOCTH HW3MEHEHHS CBOICTB XMMHYECKHMX JJIEMEHTOB W WX COEIMHEHHWI IO TMepuoiaM u
rpynmnaM [lepuonnyeckoit cuctemMsl xumudeckux anemMeHToB . 1. Menneneena;

c(hopMHUPOBaHHOCTh yMEHWH XapaKTepu30BaTh (OMHCHIBATH) OOIMHE XHUMHYECKHE CBOWCTBA
HEOPraHWYECKNX BEIIECTB PAa3NHYHBIX KIIACCOB, MOJATBEPXKIATh CYIIECTBOBAHWE TE€HETHYECKOH CBSI3U
MEXIy HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIbI0 YpPaBHEHHWH COOTBETCTBYIOIIUX XHMHUYECKHX
peaKIuif;

c(hopMHUPOBaHHOCTh YMEHHUS KIACCH(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0 Pa3IMIHBIM MTPH3HAKAM
(ducay W COCTaBy pearupyromiux BEIIECTB, TEIUIOBOMY J(PQEeKTy peaklnu, H3MEHEHHIO CTereHei
OKHCIJICHUS 3JIEMEHTOB, OOPATUMOCTH PEaKIINH, YIACTHIO KaTaIn3aTopa);

c(hOpMHUPOBaHHOCTh yYMEHWH COCTABISTh ypaBHEHHUS pEaKNWi pa3WYHBIX THUIOB, TOJHBIE U
COKpamI€HHbIe YpaBHEHHUS! peaKIuid MOHHOTO OOMEHa, YYWTHIBAas YCIOBHS, MPH KOTOPBIX 3TH PEaKIINU
UAYT 10 KOHIIA;

c(hOpMHUPOBaHHOCTh YMEHUI MPOBOAWTH PEAKIWH, ITOATBEP)KIAIONINE KadyeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTraHMYECKHUX BEIECTB, PACIO3HABATh OIBITHBIM ITyTEM HWOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPax HEOPTaHWMYECKUX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUI PACKPHIBATh CYNTHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEACTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca STHX peaKIni;

c(hOpMHUPOBAaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peaknuud OT
pa3auuHBIX (DAKTOPOB; XapakTep CMEUICHWS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzaeiicTBus (mpuniun Jlelllatense);

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb XHMMHYECKHE IMPOIECCHl, JISKAIIUE B OCHOBE
MPOMBIIIIEHHOTO TIOTY4eHHsI CEPHOI KHCIIOTHI, aMMHUaKa, a Takke COPMHPOBAHHOCTD IMPEJCTABICHUI
00 00IIMX HAYYHBIX MIPUHIMIIAX U SKOJIOTHUECKUX MPOOIeMaX XUMHUYECKOTO IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHUI IMPOBOJIUTH BBIUUCICHHS C HCIOJIB30BAHUEM IOHATHS «MaccoBast
JIOJISl BELIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHU Ta30B MPH XUMHUYECKHX PEAKIIHIX, MACCHI BEIECTBA
Wi 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJJHOTO M3 YUACTBYIOIINX B
peaKIMy BEIIECTB, TEIJIOBOro 3(QeKTa peaklMd Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEIECTB,
TIPEBPAIICHNS U COXPAHEHHS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHHM COOJIOAaTh TpaBuia TOJb30BAHMS XMMUYCCKOW TOCYI0M U
nabopaTopHbIM O00OpY/ZIOBaHMEM, a TaKKe TpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBHITIONHATh XUMUYECKUH SKCIIEPUMEHT (pa3iioKeHHe
MEepoKCHAa BOAOPOJa B MPHUCYTCTBHM KaTaju3aTopa, OINpEAeNeHHe Cpeasl pacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO WHIMKATOPA, BIMSHUE PA3IHYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOH
peaxium, peakui HOHHOTO 0OMeHa, KaueCTBEeHHbBIE peaklMy Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANbHBIX 33/1a4 1Mo TemaMm «Metamnsy u «Hemertamis») B
COOTBETCTBHH C IMPaBHJIAMH TEXHHKH OE30MaCHOCTH IMpPH OOpamIeHHH C BEIIECTBAMU H JTa0OPATOPHBIM
000opyZI0BaHNEM, IPEJCTABIATh Pe3yIbTaThl XUMHUYECKOTO JKCIIEpPUMEHTa B (OpMe 3alluCH ypaBHEHHMA
COOTBETCTBYIOLINX PEaKIMi M (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YIhTATOB;

c(hOpMUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATh XHMHYECKYH) HMH(OpMAIHUIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPENICTBA MACCOBOW KOMMYHUKANUHU, IHTEpHET U IPYTHX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LESIX COXPAHEHHUS CBOETO 3/0POBbS M OKpYXKArolledl MpUpOIHON
CpeJibl, 0OCO3HaBaTh OMACHOCTH BO3/CHCTBUS Ha JKHMBBIE OPTaHM3MBbI OINPEJCIEHHBIX BELIECTB, TTOHUMAs
cmpicn mokazarens [1JIK, moscHsAT, Ha mpumepax CrOCOOBI YMEHBIIEHUS ¥ TPEAOTBPAIICHUS HX
BPEIHOTO BO3/ICHCTBHS Ha OPraHN3M YEJIOBEKA,;

JUTsl 00Y4aIOIIMXCS C OTPAaHMYCHHBIMUA BO3MOKHOCTSIMU 310POBbSI: YMEHHE MPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX MMO3HAHUA BEILIECTB U XUMHUUECKUX SBJICHUN;

JUIA CIIENBIX W cHa0OBHIAIIMX OOYYaloOIIMXCS: YMEHHE HCIIONb30BaTh PEIbe(hHO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins as 3anucu XxumMudeckux Gopmya.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM (POBbLIE)
Kourpoabuble IIpakTHyeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1.TeopeTuyeckue 0CHOBbI OPraHN4ecKOi XUMHUH
[IpenMeT opraHnuyeckoit
.T ) .
1.1 RHMIH. | COPHA CTPOCHIA . 6 https://resh.edu.ru/subject/lesson/6149/main/170400/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Htoro no paznemny 6
Pa3nes 2.YrieBoaopoabl
IT ) .
2.1 DCJICIIBHERIE 3 https://resh.edu.ru/subject/lesson/6149/main/170400/
YTIEBOIOPOABI — alIKaHbI
HenpenensHusbie
2.2 YTJI€BOIOPOIbI: ATKEHBI, 8 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaINEHBI, aJTKUHBI
A
2.3 POMATISCCIHS 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTIEBOI0OPOABI
[IpupoaHbIe HCTOYHUKHU
2.4 yII€BOJOPOIOB U UX 5 1
nepepabdoTka
Hroro 1o pasneny 18
Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKkue coeJHHeHUsI
3.1 Cruptel. denon 6



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/4775/start/150494/

Anpaerunsl. KapooHoBbIE

3.2 10 https://resh.edu.ru/subject/lesson/6149/main/170400/
KUCIOTHI. CIOXKHBIE 3PUpHI
3.3 VYrneBojbl 6
Wroro no pazueny 22

Pa3nen 4.A30Tcoaep:kaiye opraHudecKue coeIMHeHUus

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxn

7

https://resh.edu.ru/subject/lesson/6149/main/170400/

Hroro no pazneny

7

Pa3zaea S.BbicokoMoJIeKyJIIpHbIE COeIUHEHUSA

[Inactmaccel. Kayayku.

51 6 https://resh.edu.ru/subject/lesson/6149/main/170400/
Bonokna
Hroro no pazneny 6
O00011eHNe U CUCTEMATU3ALIS 4
3HaHUH 1O KypCy
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 65 |

[10 ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/

KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHUE

Yuyeono — remarudyeckui miaan 11 kiaacca

Ne Pazpgen, Tema Bcero, B Tom uncne
n/n yac. ®opMa KOHTPOJIA IIpakTrueckue
paboThl
1 Tema Ne 1: Ctpoenue 32 | Konrponsnas padora Nel | IIpakruyeckas pabora Nel
BelIECTBA Tematuueckuii KOHTPOJIb
2 Tema Ne 2: Xumnueckue 15 TemaTudeckuii KOHTPOJIb
peakuuu
3 Tema Ne 3:BemectBa u 19 KonTponbnas padora No2 | Ilpaktuueckas pabota Ne2
HX CBOICTBa TeMarnueckuii KOHTPOJIb
Peseps 2
Htoro 68 2
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KounyecTBO 4acoB JJIeKTPOHH
ble
Ne Aara uudposeie
e Tema ypoka Beero Konrposbueie  IIpakrnyeckue  HM3y4e | Jlara 0bpasoBare
padoThbI padoTbI HUS dakTHy LHLIE
pecypcsbl
1 [Ipeamer opranM4ecKor XUMHH, €€ 1 01.09.
BO3HHUKHOBEHUE. 2023
9 PasBurre 1 3HaYEHHE OPraHUYECKOU 1 04.09
XUMHH
Teopus cTpoeHHs OpraHMYECKUX
3 coenunennii A. M. byrnepoga, eé 1 08.09
OCHOBHBIE TOJIOKEHHUS
Teopus cTpoeHHs OpraHMYECKUX
4 coenunennii A. M. byrnepoga, eé 1 11.09
OCHOBHBIE TOJIOKEHHUS
5 [IpencraBienue o ki1accuPpUKauu 1 15.09
OpPraHMYECKUX BEIIECTB.
Homenknarypa (cucremarnueckas) u
6 TpPHUBHAJIHHBIC Ha3BAHUSI OPTaHUYECKUX 1 18.09
BEIIECTB
7 ATKaHBI: COCTaB U CTPOEHUE, 1 9909

TOMOJIOTHYECKHUI pan
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8. XUMHUUECKHE CBOMCTBA aJIKaHOB. 25.09
MetaH U 3TaH — IPOCTCUIIINE

9 p 29.09
MIPEICTABUTEIH aJTKaHOB

10 Pemenue 3amau 2.10

11 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 6.10
OTHIIEH U IIPOIHIIEH — MPOCTEHUIIIHE

12 P P 9.10
MPEACTABUTEH AIKEHOB

13 [IpakTnueckas padora Ne 1. «Ilonyuenue 13.10
STHJIEHA U U3yYEHHE €T0 CBOMCTB '

14 AJKagueHsl. 16.10

15 Kayuyk 1 mpoayKThl €ro ByJKaHU3AIUH 20.10
AJIKUHBI: COCTaB B OCOOEHHOCTH CTPOCHUSI,

16 TOMOJIOTUYECKHUM psAll. AUETUIIEH — 23.10
MIPOCTEUIINN NTPEACTaBUTENb AIKUHOB

17 XUMHYECKHE CBOMCTBA AJIKHHOB. 27.10
Brruncnenus mo ypaBHEHUIO XUMHUYECKOI

18 P 10.11
peakuuu
Apensl: 0eH301 U TOJIYOoJI. TOKCHUYHOCTD

19 p Y 13.11
apeHoB

20 I'enetnyeckas CBSI3b YTIEBOJOPOIOB, 1711
MIPUHAIICKANTUX K Pa3IMYHBIM KJ1accaM '
I'eneTnyeckas CBA3b YIVIEBOAOPOIOB

21 yr POZIOE, 20.11
MIPUHAIISKANTUX K Pa3IMYHBIM KJ1accaM

22 Pemrenne 3amau 24.11
IIpupoaHble HCTOYHUKHU YIIIEBOIOPOIOB:

23 PYp r P 27.11

MPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE

22



ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

24 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC 1.12
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
KontposbHas paboTta mo pasaery

25 412
«YTIeBOAOPOIBI»

26 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: 8.12
METaHOJ 1 3TaHo1. BomopoaHas cBs3b '

27 XUMUYECKHE CBOMCTBA CIIUPTOB 11.12
MHOroaToMHBIE CHUPTHI; STUICHIIIUKOID U

28 P 15.12
TJIMIICPUH
XHUMHUYECKHE CBOMCTBAa MHOI'0OATOMHBIX

29 18.12
CIIUPTOB

30 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE 99 12
Y XUMHYECKHE CBOMCTBA, TPUMECHEHUE '

31 Pemenue 3amau 25.12
Anpaerunpl: GopManbaeTu 1 12.01.

32
aneTanpaerua. AeTod 2024

33 XHUMHUYECKHE CBOMCTBA aJIbJIETUIOB 15.01

34 OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC 1901
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI '
XUMHYECKIE CBOMCTBA KapOOHOBEIX

35 P 22.01
KHACIOT
IIpaxtrueckas padora Ne 2. «CBoiicTBa

36 P pabe 26.01
pacTBopa YKCYCHOW KHCIOTBI»

37 CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK 29.01
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IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX

38 . 1 2.02
KHCIIOT, UX MOIOIIIee ICHCTBHE

39 CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIC 1 5.02
KapOOHOBBIX KHCJIOT.

40 IMuaponus cinoxHbIX 3(HUpoB 1 9.02

41 XKupsl: THIPOIN3, MPUMEHEHHE, 1 12.02
OMoJIOTNYECcKast POJIb KUPOB

42 Pewenue 3amau 16.02

43 VYTIIeBobl: COCTaB, KIacCH(PUKAIHS. 19.02

44 Bakueiimme mpeacTaBUTeNN: TIIF0OKO034, 26.02
bpykTO3a, caxapo3a

45 Kpaxmai u nemirono3a kKak mpupoIHbIe 1 103
MOJIUMEPHI

46 Pemenwue 3amau 4.03
KonTponbHas pabota mo pazaeny

47 «Kucnopoacoaep:xaiiue OpraHnyecKue 1 11.03
COETUHEHUS

48 AHanu3 KOHTPOJILHOU pabOTHI 1 15.03

49 AMUHBI: METHJIAMUH U aHWJINH 1 18.03

50 Knaccudukanus aMuHOB 1 22.03

51 XUMHUYECKUE CBOMCTBA aMHUHOB 1 1.04
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

52 OpraHUYeCcKHe COeIMHEHHs OMOJIOTMYECKOe 1 5.04

3HadyeHue. [lentuanl
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53 buonornueckoe 3HaUeHHE AMHUHOKHUCIIOT 1 8.04

54 benku kak npupoaHsie 1 12.04
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

55 Pemenue 3amau 1 15.04

56 I'enernyeckas CBsI3b Memnvy KJIaccaMu 1 1904
OpPraHUYECKUX COSAMHECHUN

57 OCHOBHBIE TIOHATHS XUMHUHU ) 1 29 04
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHT

58 buorexnonorus 1 26.04
OcHOBHBIE METOIBI CHHTE3a

59 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 27.04
[TnacTMacchl, KayqyKu, BOJTOKHA

60 [TnacTmacchel, kKaydykH, BOJOKHA 1 3.05

61 CuHTeTHYeCKHEe TIOJIMMEPHI 1 6.05

62 Pacno3naBaHue miacTMacc U BOJIOKOH 1 13.05

63 Oprannyeckas XMMHUs U 0OIIIECTBO 1 17.05

64 O0006111eH1E , CUCTEMATH3AIIHS 3HAHUI 1 20.05

65 ITonBeneHue UTOrOB 1 24.05

OBIIEE KOJIMYECTBO YACOB I1O 65

[TPOT'PAMME

KAJIEHJAPHO — TEMATUYECKOE
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IHJIAHUPOBAHMUE 11 kaacc.
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ypoka
n/n

Jlara
no
TUIAHY

Jlara
no

dakrty

Tema ypoka

Conep:xxanue

Tun
ypoka

TpedoBaHus K YPOBHIO
NMOATOTOBKH y4aIHUXCS

Buani
KOHTPOJIsI

Jlomaminee
3ajaHue

27



Cmpoenue seuwjecmea (31 uac)

5.09 Crpoenue atoma S1Apo: IpOTOHBI U HEUTPOHBL. J 3HaTh Ba)KHEHINME XUMUYECKUE TTOHITUS: Texymuit § 1,ynp.2,4
W3oTtomsl. DeKTpoHEL. DIIeKTpOHHAS aTOM, XMMHYECKUH 3JIEMEHT, H30TOIIBI
00010uKa. VYMeTb onpenens|Th COCTaB H CTPOEHHE
aToMma 1o nonoxenuro B [ICXO
7.09 CTpOGHI/IC 3JIEKTPOHHBIX DHepreTudeckuii ypoBeHb. [loHsTre KY 3HaTh: Texymuit N l’ynp.5-8
060JI09EeK ATOMOB 00 opbuTaix. S-opouranu u p- - BaKHEHUIIINE XUMUYECKUE IOHATHS: OpoHTaNTbHBII
opOuTany. DIeKTpoHHAs 3JIEKTPOHHAsE 000JIOUKA, SIEKTPOHHOE
KOH(UTYpaIys aTOMOB XHMHYIECKUX o6Jako
a51eMeHTOB. OCOOEHHOCTH CTPOCHHS -(opMbI opOuTaNel, B3aNMOCBSI3b HOMEpa
12.09 CTpoeHHME NEKTPOHHBIX JNEKTPOHHBIX 000I0YEK aTOMOB YPOBHSI ¥l SHEPTHH 3JIEKTPOHA
3JIEMEHTOB 4-T0 U 5-TO IEPHOJ0B -OCHOBHBIE 3aKOHOMEPHOCTH 3aIIOTHEHUS
000J109eK aTOMOB v y
neproandeckoit cucremsr J1.1. SHEPreTHIECKHX MOTYPOBHEH IMEKTPOHAMH
MenpeneeBa (IepexoIHBIX YMeTb COCTaBIIATh 3IEKTPOHHBIE (hOPMYIIBI
3JIEMEHTOB) aTOMOB
14.09 CrpoeHue 3JeKTPOHHBIX
000JI0YeK aTOMOB
19.09 [lepuoamueckuii 3aK0H 1 Ortkpertue .M. Menneneessm Ky 3HaTh cMbICI U 3Ha4YeHue Ileproauieckoro Texymuit § 2,
[eproaudeckas cucTeMa MIEPHOINIECKOTO 3aKOHA. 3aKOHA, TOPH30HTAIBHBIC U BEPTHKAIbHBIC Pa6ora ¢ JIM ynp.3,5,7
[Nepronnueckast cuctema 3aKOHOMEPHOCTH M UX IPUINHBI
XAMHUHCCKHIX 5JICMCHTOB XuMHueckux nemeHTos JI.1. ‘YMeTh 1aBaTh XapaKTePUCTUKY
H.1.Menneneesa B cBeTe MenzeneeBa - rpaduueckoe XMMHYECKOTO dJIEMEHTa IO ero
TCOPpHHU CTPOCHHS aTOMOB 0TOOpaKEHUE MEPUOTUIECKOTO TIOJIO’KEHUIO B IIEPUOIUUECKOI cucTeme
3aKoHa. DU3NYECKU CMBICIT JI.1. MenneneeBa
MOPSIIKOBOTO HOMEpPA 3JIEMEHTa,
HOMEPOB I'PYMIIEl ¥ EPHOJIA.
Banenrtnsie snexkrponsl. [IpuunHb
HM3MEHEHUsI CBOICTB 3JIEMEHTOB B
rpymmnax (TJIaBHBIX TTOATPYIIax) U
nepronax. [lonoxenne Bogoposa B
NepuoJyecKoil cucreme. 3HaueHue
[Tepuonuueckoro 3akoHa.
21.09 Ileproanuecknuii 3aK0H U

IIepuonnueckas cucrema
XUMHNYECKHX JJIEMCHTOB

.M. Menneneepa B cBeTe
TEOpUU CTPOEHUS aTOMOB

[lepuonuueckas cucrema
XUMHYECKUX daeMeHToB J[. 1.
Menpeneesa Amsl pa3BUTUS HAYKU U
IIOHUMAHUS XMMUYECKON KapTHHBI
OKpY’KaroLEero Mupa.
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7 26.09 HNonnas cBsS3b. Mounas Honnas cBsa3b. KaTHOHBI 1 aHUOHBI KY 3HaTh BaXXHEUIIINE XMMHYCCKUE TTIOHSITHS: Texkymuit N 3,pr. 3-5,
KPHCTAJUIMYECKas PELeTKa. KaK pe3yNbTaT MPOLECCOB OKUCIECHHS HIOH, HOHHAs XUMHIECKas CBA3b (BEWECTBA | Pafora ¢ M 7-9
u BoccraHoBneHus. Knaccugpukauus HMOHHOTO CTPOEHHS); BELIECTBA
HOHOB. HEMOJIEKYIAPHOTO CTPOEHHUS (MOHHBIE
VloHHbIE KpUCTAUTMYECKUE PEIIETKH. KPHUCTAININIECKAE PELIETKH)
CBolicTBa BeIllECTB ¢ HOHHOU VYmMers
KPHUCTAIUINIECKOH peIIeTKoi - OTIPEENITH: 3apsit HOHA, HOHHYIO CBSI3b B
COCTMHEHMSX;
8 28.09 Wonnas cBsi3b. MoHHAs -00BACHATH: IPUPOIY HOHHOM CBAH.
KpUCTAJUINYCCKad pCIICTKa
9 3.10 KoBajieHTHAas CBS3b. KoBanentHas cBs3b. Ky 3HaTh BaKHEHIIME XUMUYECKUE TOHATHS: Texymuit § 4,
ATOMHAS M MOJIEKYJISpHAS DnexTpooTpunaTensHocTh. [lomspHast ANIEKTPOOTPHLATEIILHOCTD, BAJICHTHOCT, BLImoNHenme ymp.1,2,4,7,8
1 HETIOJISIPHAs! KOBAJICHTHBIE CBSI3H. CTENEHb OKHCIICHUSI, BEIIECTBA .
KPHUCTAJTHHECCKAs peICTKa Junons. [TonspHOCTE CBA3U 1 MOJIEKYJIIPHOTO ¥ aTOMHOTO CTPOEHHSI. 3ajiaHnn 13
HOJSPHOCTD MOJIEKYJTbl. OGMEHHBIN 1 VMers: tectoB EI'D B
JOHOPHO-aKIENTOPHBIH MEXaHU3MBI - ONIPEZAENATH: BAJIGHTHOCTD U CTETICHb paMKax JaHHOU
00pa3oBaHUs KOBAJCHTHOM CBSI3H. OKHCIICHUSI XHMHYECKHX JJIEMEHTOB, TeMbl
CTeleHb OKHCIICHUS U BAJIGHTHOCTD KOBAJICHTHYIO CBSI3b B COCJHHEHUSIX
10 5.10 KoBanenrHas cBs3b. XUMHYECKHX JJIEMEHTOB. (TTOIISIPHYTO U HETIOSIPHYO)
AToMHas U MOJIEKYJIsipHast MounekynsipHbIe H aTOMHBIC - 00BSACHATH: NPUPOIY KOBAICHTHOH CBSI3H;
KPUCTAJUTHYECKas peleTKa KPHUCTAINTNIECKHUE PEIIETKH. -XapaKTepH30BaTh CBOHCTBA BEIIECTB MO
CBolicTBa BEIIECTB C ITUMH THIIAMHI THUITy KPACTAIUTNIECKHUX PEIIETOK
KPHCTANTNIECKHUX PEIICTOK
11 10.10 KoBaneHnrtHas cBs3b.
AToMmHas u MOJICKYJIIpHAsa
KpUCTAJUINYCCKAd PCIICTKA
12 12.10 3aK0H IMOCTOSHCTBA COCTaBa 3aKoH IMOCTOSIHCTBA COCTaBa KY 3HaTh QOpMYIHPOBKY 3aKOHA IIOCTOSHCTBA | TeMaTHUYECKUH §12 ( bi (o}
BerecTsa. Pacuers, BemiecTBa. [oHsTHE «MaccoBast 10JIs COCTaBa BelecTBa CP o MaTepuana o
JJIeMEHTa B BELIeCTBe». PacueTsl, YMers: .
CBA3AHHBIC C IIOHATHEM CBsI3aHHBIC C 3TUM IMOHATHEM. -IIPOU3BOJUTL PACUYCThI, CBA3aHHLIC C KapTOLIKaM MacCcoBou
«MaccoBasg JOJIA 2JIEMEHTA B MOHATHEM «MAacCOBas J0JIs1»; J0JIC
BEILICCTBE» - pemraTh 3a/1a9 Ha BBIBOZ (DOPMYIIEI KOMIIOHEHTA
13 17.10 3aKOH IOCTOSHCTBA COCTABA BCIIECTBA IO U3BECTHOM MACCOBOM 10IC CMECH),
JJIEeMEHTa B BEIIECTBE
BeniecTsa. Pacuersl, ymp.1-5

CBSI3aHHBIE C IOHATHEM
«MaccoBast JoJIs DIIEMEHTA B
BCILIECTBE)
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14 19.10 MeTammueckas CBI3b. OCcOOEHHOCTH CTPOEHHSI aTOMOB KY 3HaTh BaXXHEUIIINE XMMHYCCKUE TTIOHSITHS: Texymmit § 5,ymp. 2-5
MeTaumiecKkas MeTaioB. Merammyeckas MeTaJlJInYecKas CBA3b, BEIIECTBA PaGora ¢ JIM
XHMHUYECKas CBSA3b M METaINyecKas METAIINYECKOTO CTPOCHUS.
KpHUCTAJTHYCCKAs peIIeTKA. KpHUCTAJINYECKast PeleTkKa. VMerTb:
CgoiicTBa BelecTs (METAIUIOB U - OIIPEJENIATh: METAJUTMYECKYO CBSI3b.
CILJTaBOB) - OOBSICHATB: TIPUPOY METAILTHYECKOM
CBSI3U
15 24.10 Bonoponnas cs3e. Enqunast | Mexmonekymaphas u Ky 3HaTh: Texymmmit § 6,ynp.1-6
NIPUPOZA XNMHUYECKHX CBsi3eif | BHYTPUMONIEKYIApHas BOI0pOHas -TIOHSATHE «BOJOPOIHAS CBA3bY; §
CBsI3b. 3HAYECHHE BOAOPOHON CBS3U - IPUYHHY SJMHCTBA BCEX THUIIOB CBA3CH
IUIsL OpraHU3alu CTPYKTYP
6uononumepos. Equnas mpuposa
16 26.10 Bonoponnas csa3e. Equnas | XMMHHICCKHX CBASCH
IIPUPOJA XUMHUYECKHUX CBSI3EU
17 7.11 [Monumeps! Heopranuueckue | Hlomimepsr. Ky 3Hats: Texymuit §7,
¥ OpraHHYCCKHe [InactMaccsl: TepMOILIACTHI U yC -OCHOBHBIE MOHATHS XuMur BMC: DpoHTATBHBII ymp.1- 4.6
PEaKTOILIACTBI, UX MPEICTABUTEIN U «MOHOMEDY, KIOJIUMEP», KCTPYKTYPHOE 6
IIPUMEHEHHE. 3BCHO», «CTEICHb ITOJIUMEPHU3ALIUIY, Coobuerms
BonokHa: mpupoaHsie (pacTUTEIbHBIE «CpeAHsIsl MOJIEKYJISIPHAs Maccay, yqamuxcs
U KHUBOTHBIC) H XUMHUYCCKHE -OCHOBHBIE CITOCOOBI [TONTYYCHHUSI
(MCKYCCTBEHHBIC U CHHTETHYECKHE), MOJIIMEPOB;
UX MPEICTABUTENH U IPUMEHEHHE. -HanboJIee IHPOKO PACPOCTPAHEHHbIC
18 9.11 TTonumepsl HEOpraHUYeCcKUe | HeopraHmueckue moTHMEpHI MOJIUMEPBI, X CBOICTBA U MPAKTHYECKOE
1 OpraHU4YeCKHe HMPUMCHCHHC
19 14.11 I"a3000pasHoe COCTOsTHHE I'a3000pa3Hoe coCTOSIHME BEIECTBA. YVWHM | 3nHarts: Texymmmit §8,
Berectsa. [IpupoHbIe Tpu arperaTHbIX COCTOSIHHUS BOJIBI. - BOKHEHIIINE XUMUYECKUE TIOHSTHS: MOJIb, yip.1,7-9
. OCcOOCHHOCTH CTPOEHUSI Ta30B. MOJISIpHast Macca, MOJIIPHBIN 00BeM
ra3006pa3HHf CMecH: BO3IyX MomnstpHBIit 00BeM Ta3000pa3HBIX - IPAMEPHI Ta3000pa3HBIX PUPOTHBIX
U IIPUPOJIHBIN I'a3 BerecTB. [IpuMepsl ra3000pa3HbIX cMeceit: BO3yX, MPUPOIHBIIA Ta3.
MIPUPOHBIX CMECeii: BO3/YX,
MIPUPOHBIN Ta3. 3arpsa3HeHue
aTMocdepbl (KUCIOTHBIC TOKIH,
20 16.11 T'azoo0pa3Hoe cocTosiHne TapHUKOBBIIT S deKT) 1 Gopboa ¢
Belectsa. [Ipupoansie HUM
Fa3006p33HBIe CMECHU: BO3AyX
Y IPUPOAHBIN a3
21 21.11 [IpencraBurenu ra3os, [IpencraBurenu rasoo0pasHbIx KY 3Hatb: Texymuit § 8,

H3Yy4YCHUC UX CBOMCTB

BEIIECTB: BOJIOPO/I, KHCIIOPO/I,
YIJIEKUCIBIN ra3, aMMuak, 3TuiaeH. Mx
oNy4eHue, coonpanue,
pacrio3HaBaHue, QU3HIECCKUE U
XUMHUYECKHE CBOMCTBA

- BOKHEHIIINE BEIECTBA U MaTepUAIIBI:
BOZIOPO/I, KHCIIOPOJ, YTIIEKUCIIBIN ra3,
aMMHMaK, STUJICH

-CIOCOOBI MOJYYECHHS STHX Ia30B
VYMeTb XapaKkTepu3oBaTh: HU3NUECKHE U
XUMHYECKHE CBOMCTBA BOAOPO/A,

yop.11,12
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22 23.11 IIpencraBuTenu razos, KHCIIOPO/ia, YIICKHUCIIOro rasa, aMMHaKa,
W3yYECHHE MX CBOMCTB JTHIIeHa
23 28.11 IIpakTuueckas pabora Nel XUMHYCCKHH SKCIIEPUMEHT 10 i Yuers: Ompoc o
«Ilonyuenue 1 MOJIy4CHHUIO, COOUPAHHIO U - BBIMOJIHATh XUMUYCCKHUI SKCIIEPUMEHT T10 npasunam Th
pacro3HaBaHUIO BOJOPO/A, HOJTYYCHHIO, COOUPAHHIO U PACTIO3HABAHHIO I
pacro3HaBaHNC rasos KHCJIOpO/ia, YTIICKUCIIOTO rasa, KHCIIOpO/ia, BOJOPOIa, aMMHAKa, paKTiccKas
(Bomopoza, Kucaopo, aMMHaKa U STHIICHA. YIJIEKUCIIOrO Ta3a, STHIIEHA pabora
YIJIEKUCIIBIN Ta3, aMMHaK, - 00paIaTsCs ¢ XUMUIECKOH MOCYROH 1
STUIIEH) 1a00paTOpHBIM 000PYAOBAHUEM.
24 30.11 Kunkoe cocrostaue Kunkoe cocrosiHue BelecTsa. Bona. KY 3HaTh: IOHATHS (KECTKOCTh BOJBI, TeMmaTnueckuii §9,
BemecTsa. Boma. YKunxue IToTpebieHue BoabI B OBITY M Ha MaccoBast 10JIs PaCTBOPEHHOT'O BEIIECTBAY CP o yip.1,2,6 -8
M npousBoJcTae. XKecTkocTs U YMeThb: NPOU3BOUTH PACUCTHI, CBA3aHHbIC -
KpHUCTAJUIBL. VlacCoBast IO Croco0bI €¢ yCTpaHEHHSI. C HOHATHEM «MacCcoBast JOJIS KapTotKam
PpacTBOPEHHOI'O BEIIECTBA MuHepanbHbIE BOBI, HX PacTBOPEHHOTO BEIECTBAY Beimonaenue
HMCIIOJIb30BAHUE B CTOJIOBBIX U Sa,Z[aHI/Iﬁ n3
neueOHbIx Hemsix. XKunkue tectoB EI'D B
KPUCTAJUIBI ¥ UX UCIIOJIb30BaHHUE. o
HI:)Hﬂme «Maccosast J0JIs paMKax TaHHo
25 5.12 Kunxoe cocrosiHuEe ACTEODCHHOO Bo TeMEI
% p D IECTBA» U
BemnecTsa. Boza. XKunkue CBSI3aHHBIC C HUM PacyeThl
KpucTauibl. MaccoBast 10715
PAaCTBOPCHHOT'O BCIICCTBA
26 7.12 Trepaoe cocrosiHUe Teepmoe cocTosHME BEIIECTBA. Ky 3HaTh MOHATHS «aMOP(HBIE» U DpoHTATBHBIN § 10,
BemecTsa. AMOp(HbIE Amop(HbIe BelecTBa B MPUPOE U «KPHUCTATIMYECKHE) BELIECTBa ymp.1-4
) C JKU3HHU YEIOBEKa, UX 3HAYCHUE U '
BCI]_IGCTBVB,. OCTaB BCIICCTBA TpUMeHEHHE.
U CMECCH Kpucramueckoe cTpoeHre
27 12.12 TBepaoe cocTosHMe BEIIECTBA.
BermecTBa. AMOP(HbIE CocraB BenecTBa U CMECEH.
BCHICCTBA. Cocrasn BCIICCTBA
U cMece
28 14.12 JlucriepcHbIe CUCTEMBI [TonsiTHE O TUCTIEPCHBIX CUCTEMAX. YUHM | 3nHarts: Texyrmmit § 11,

JucniepcHas (asza u JUCTIepCHOHHAS
cpena. Knaccudukarus AUCIEPCHBIX
II0 arperaTHOMY COCTOSTHUIO U IO
pa3mepy dacTuil (asbl.
['py6oaunciepcHbIE CHCTEMBI:
OMYJILCUH, CYCTIEH3UH, a3PO30JIH.
TOHKOIUCIIEPCHBIE CHCTEMBIL: T€JIH 1
30J1H.

-oTIpe/IeNieHHe 1 KIIACCH(MHUKAIINIO
JIMCTIEPCHBIX CHCTEM;

-TIOHSITHS. «MUCTHHHBICY U «KOJUTOUIHBIC)
pacTBOPBI;

-3¢ dexr Tungans

ymp.1-8
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29 19.12 0O06001IEeHNE U BrinonHenue ynpaxHeHUH, pelieHue VII3Y | 3HaTh MOHATHUS «BEIIECTBOY, «XMMHUYCCKHH O000marommn
CHCTEMATH3aIHs 3HAHUH 0 3a71a4 110 TeMe «CTpOeHHE BELIeCTBa» IEMEHT», «aTOM», «MOJICKYJIay, TeMaTHUIeCK Ui
C «AIEKTPOOTPHLATEIFHOCTDY, «CTEIECHb
TeMe «LTpOCHHE BCIIECTBA» OKHUCJICHUS», BEIIECTBA MOJICKYJIIPHOTO 1
HEMOJICKYJIIPHOTO COCTaBa
VYMeTh 00BACHSTH 3aBUCUMOCTD CBOMCTB
BELIECTB OT UX CTPOCHHS, IPHPOIY
30 21.12 O0606menne u XHMHYECKOH CBA3H
CUucreMaTmu3anua 3HAHUM T10
TEME ((CTpOGHI/Ie BeUiecTBa»
31 26.12 KontposbHas padota Ne 1 o | OcHOBHbIC NOHSATHS IPOHICHHOM K KonTponbhas
teme «Ctpoenue BemiectBay | "M pabora 1
32 28.12 AHanu3 KOHTPOJIBLHOM
paboThI
Xumuueckue peaxyuu (15 uacos)
33 9.01 T[Tousgtue 0 XUMHUUYECKOU [TonsTHE O XUMUUECKON PEAKLIMH. KY 3HaTh BaXXHEHUIITHE XMMHYCCKUE TTOHSITHSL: Texkymuit § 13,
peaximn. Peakiuy, myme Peakmu, naymue 6e3 n3MEHEHUS UIOTPOIHS, TENIOBOH apdext 3 yop.1,2,5
6 cOCTaBa BELIECTB. AJUIOTPOIHS 1 XMMHUYECKON PeaKL1u, YriIepOaHbIH
€3 M3SMCHCHH COCTaBA QJUTIOTPOIIHbIC BUIOM3MEHEHHS. CKeJIeT, H30MEpHs, TOMOJIOTHS
BCIICCTBA TIpHYUHBL ATUTOTPOITHH HA TIPUMEpPE
MoaudHUKaIHil KHCIOpo/aa, yriaepoaa
u docdopa. O30H, ero
OuosoruyecKas poib.
34 11.01 TlonsiTHE 0 XUMHUYECKOU Uzomepsl 1 uzomepus. [Tpuannbl
peakiuu. Peakiuu, uaynme | MHOrooOpasus BEIECTB
0e3 U3MEHEHHS COCTaBa
BCHICCTBA
35 16.01 KJ'[aCCI/I(i)I/IKaHI/I;[ Peakuuu, unyume ¢ n3aMeHEeHHEM KY 3HaTh BaKHEHUIITHE XMMHYCCKUE TTOHSATHS: Texymuit § 14,
XHMHHYECKUX PEaKLuil COCTaBa BEIECTB: COSTMHCHUS TEerIoBOH 3P (HEKT XUMHUECKOH peakInu yp.1-4
’ PpasJoKeHHs, 3aMeIeHUsI 1 OOMeHa B VMeTh yCTaHABIMBATh NPHHAIIICKHOCTD
HPOTCKAIOIIHX € HEOPraHW4eCKON U OpraHuYeCKOn KOHKPETHBIX PEaKLUi K Pa3IMYHBIM THUIIaM
U3MCHCHHUEM COCTaBa xumun. TertoBoii 3¢ pexr TI0 Pa3IMYHBIM MTPU3HAKAM KJ1aCCUPHKAIIH
BEIIECTBA XAMHUYECKOH peakiuu. DK30- 1
9HAOTEPMHUUYECKHE PEAKIIHH.
36 18.01 Kraccnduxanms TepMOXHUMHYECKHE YPaBHEHHS.

XUMHYECKHUX PEaKIn,
MIPOTEKAIOTUX C
W3MEHEHHEM COCTaBa
BeEIIleCTBa

Peakuuu ropeHunst Kak 4acTHBIN
ciTy4ail 3K30TepMHUUYECKOM peakLuy.
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37 23.01 CKOpOCTb XUMUYECKOU [ToHsTHE O CKOPOCTH PEAKIIMH. Vi 3HaTh BaXXHEUIIINE XMMHYCCKUE TTIOHSITHS: Brinonuenue § 15,
peaxiuy 1 haKkTopsL, CKOpOCTh TOMO- U T€TEPOTeHHOI KY KaTalu3, CKOPOCTh XUMHIECKON peaKIuu 3a7aHui 13 ynp.1,3,6,7
peakuuu. akTopsl, BIUAIOLUE HA YMeTh 00BSACHATH EID
BIHAOIINC fla CKOpOCT CKOPOCTh XMMHYECKOH peaKInu: 3aBHCUMOCTb CKOPOCTH XHUMHYECKOI TCCTOB B .
XAMHAYCCKOU PCaKIINH MIPUPOJIa PearupyronX BeIecTB, pEaKIy OT Pa3NNIHBIX (haKTOpoB paMKax TaHHOH
Temieparypa (3akoH Bant-I'odpda), TEMBI
KOHIICHTPALUH, KaTaJIH3aTOPbI
KaTan3. 3aBUCHMOCTh CKOPOCTH
peakuuii OT MOBEPXHOCTU
CONPUKOCHOBEHHUS pEarupyomux
< BeliecTB. PepMEHTHI Kak
38 25.01 CxopocTh XMMUECKOH OnoIorNUeCcKue KaTalu3aTopsbl,
peakuuy 1 GpakTopel, 0COOGEHHOCTH UX (YHKIMOHUPOBAHHS
BJIMAKOIINE HA CKOPOCThH
XHMHYECKON peakiiuu
39 30.01 O6paTI/IMOCTL XUMHAYECKOU HeoOpaTtumble u oOpaTumble VI 3HaTh BaXKHEHIINe XUMUUECKUE TIOHATHS: Texymuit § 16,
peaxiii. XHMHYecKoe XUMHUUYECKUE PEaKIUH. KY XUMHUYECKOE paBHOBECUE BrimonHenme ymp.1 -6
[loHsITHE O XUMUUECKOM PaBHOBECHUHU. YMeTh 00BACHATD .
PaBHOBECHC 1 yCIIOBHA, Croco0bI cMeeHHsT XUMUYECKOTO MOJIO’KEHNE XUMUIECKOTO PAaBHOBECHS OT 3allaHuH 13
BIIMAOMIMC HA €0 CMCIICHUE | pagHOBecHst Ha MpUMEpPE CHHTE3a pa3INyYHBIX (AaKTOPOB tectoB EI'D B
ammuaka. [TonsTre 06 OCHOBHBIX paMKax JaHHOU
MIPUHIMIIAX TPOU3BOJICTBA HA TeMEBI
MIpUMepe CHHTE3a aMMHaKa U CepHOM
KHCIIOTHL. B3anMOCBsI3b TEOpHH U
40 1.02 O0paTUMOCTh XUMHUIECKOH TPaKTHKH Ha IIPUMEPE STHX CHHTE30B
peaKknuu. XuMHugeckKoe
PaBHOBECHUE U YCJIOBUA,
BJIMAIOIINEC Ha €0 CMCIICHUC
41 6.02 Posb BOJIBI B XUMHAUECKUX Ponb BoztbI B IpeBpaleHnsx KY 3uarhb Texymmit § 17,
peaKImsIx BeliecTB. icTUHHBIE pacTBOPEI. YUHM | -NOHATHS «3NEKTPOJIUTHI « U ymp.1, 3-8

PacTBOpHMOCTD U KITacCHpUKAIIHS
BEIIECTB MO ATOMY MPHU3HAKY:
PacTBOpHMBIE, MaIOPaCTBOPHMBIC H
MIPAKTUYECKH HEPACTBOPUMEIE
BEIIECTBA.

DNEKTPOIUTHI U HEITEKTPOIUTHI.
DIIEKTPOIUTHYECKAS TUCCOIMALINS.
KHCoThl, OCHOBAaHHUS U COJIA C TOUKH
3penust TO/I.

XUMHUYECKHE CBOMCTBA BOJIBI:
BzauMmopeticTBre ¢ MeTallJIaMH,
OCHOBHBIMH ¥ KHCJIIOTHBIMH
OKCHJaMH, Pa3JIoKeHNE U
o0pa3oBaHKe KPUCTAIIIOTHIPATOB.

«HEDIIEKTPOJIUTHD», IPUMEPHI CHITEHBIX U
CIa0bIX 3JIEKTPOIUTOB;

-pOJTb BOABI B XUMHUYECKHX PEAKIUAX;
-CYIIHOCTh MEXaHH3Ma TUCCOIINAIIHH;
-OCHOBHBIE MosiokeHus: TO/J]
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Peaxkuuu rugparanuu B
OPraHNyYeCKON XMMHUU.

42 8.02 Tunponus ITonstue runponusa. I'maponus YUHM 3HaTh THIPOJIN3A COJICH U OPTaHUYECKHX Texymuit § 18,
OPTaHHYECKHX H HCOPraHHICCKHX COEIMHEHNI BLIIOJIHEHHE ymp.1,3-5
coennnennit. HeoOparumbrit VYMeThb onpenensaTh XapakTep cpelbl B N
ruponu3. OOpaTUMBIH THAPOITH3 BOJIHBIX PACTBOPaX HEOPTaHMIECKUX 3aflaHni 13
coueid. THIpOU3 OpraHuIecKux COeIMHCHHUIT tectos EI'D B
BEIIECTB 1 €r0 MPAKTHYECKOE paMKax JaHHOMU
3HAYEHHE IS TOJIYYEHHUs CIIUPTA U TeMBI
MbLTa. Buonorndeckas poinb
THAPONH32 B IIIACTHIECKOM M
SHEPreTUYECKOM OOMEHE BENIECTB 1
SHEPIUH B KIIETKE.
43 13.02 I'uaponus
44 15.02 OKHUCIUTEILHO — CreneHb OKHUCIICHHUS DJIEMEHTOB. KY 3HaTh BaXHEHUIITHE XMMHYCCKUE TTOHSATHSL: Texkymuit § 19 mo cioB
BOCCTAHOBHTEILHEIE Onpenenenne CTENEHN OKUCIEHHS TI0 CTETeHb OKUCIIEHHS, OKUCIUTEND BLIIOTHEHME «OIHAKO
dopmyne coenuuenus. [lonsrue 06 BOCCTaHOBHTEIb, OKUCIIEHHE H N
peakinn OKHMCITUTENBHO-BOCCTAHOBUTEIBHBIX BOCCTaHOBJIEHHE SaJlaHui n3 CaMbIM...»,
peakuuax. OKHCIIEHUE U VMers tectoB ET'D B ynp.1-4
BoccTanoBnerne. OKUCIUTENb U - OTIPEJIEIATh: BAJICHTHOCTD U CTETICHb paMKax JaHHOU
5 2002 O —— BOCCTAQHOBHTEINb. MeToI OKHCIIEHUS XUMHYECKHX 3J'IeMef~ITOB, TeMBI
SIIEKTPOHHOTO GanaHca. OKHCITUTEIb ¥ BOCCTAHOBHUTEIID;
BOCCTaHOBUTEJIBHBIC -cocTaBIATh ypaBHeHus OBP meTomom
peakuuu AIIEKTPOHHOTO OaraHca
46 22.02 DekTponus3 DNeKTPoNn3 KaK OKUCIUTEIbHO- YUHM | 3uarte Texymmmit § 19 o
BOCCTAQHOBHTENBHBIN MPOLIECC. -BOKHENIINE XUMUYECKUE TTOHATHSL: BLIIOIHEH e KOHIIA,
DIEKTPOJIN3 PACIUTABOB; PACTBOPOB 3JIEKTPOJIN3, KATOJ, AHOJ N
(Ha MpUMepE XJIOpHU/Ia HATPHS). -NIPaKTHYECKOE MPUMEHEHHE DIIEKTPOIIN3A SajtaHuin U3 ymp.5-8
IpakTHyeckoe MpUMEHEHHE VMmeth tectoB EI'D B
SIIEKTPOJIU3a. DIEKTPOIUTHIECKOE - ONpeIENATh NPOLYKThI, KOTOPBIE paMKax JaHHOU
47 27.02 DreKTpomms TOJTyIEHUE ATFOMUHUS 00pa3syioTcs Ha KaTo/le ¥ aHOJIE TEeMBI

Bewecmea u ux ceoticmea (16 uacos)
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48 29.02 HeMeTamisl Hewmerannsl. [lonoxenne nemeramios | YUHM 3HaTh Texymuit § 21,
B EPUOANYECKON CHCTEME, CTPOCHUE - OCHOBHBIE HEMETAJUIBL, UX Pa6ora ¢ JIM ynp.1-4
HX aToMOB. Hemeramnssl — mpocTeie OKHCJIMTENIFHBIE U BOCCTAHOBUTEIIBHbIC
BeIIeCTBa. ATOMHOE M MOJIEKYJIAPHOE CBOWCTBA;
cTpoenne nx. CpaBHHUTEIbHAS - N3MEHECHUE KUCIOTHBIX CBOMCTB BBICIIIMX
XapaKTepPHCTHKA FaJIOTCHOB KaKk OKCHJIOB ¥ THAPOKCHIOB HEMETAJITIOB B
HanOoJIee THITHIHBIX TpyHIax ¥ Heproaax
MIpe/ICTaBUTeIIeH HEMETAILIOB. Ymets
OxucnuTenabHbIe CBOHCTBA - XapaKTepPHU30BaTh JIEMEHTHI
HEMETaJUIOB (B3aUMOIEHCTBHUE C HEMEeTaJUTbl MAJIBIX NIEPUOJO0B 0 HX
MeTaJJIaMH ¥ BOIOPOJOM). MIOJIOKEHUIO B IEPHOANIECKON CHCTEME
BoccranoBurtensHbIE CBOWCTBA J.W. Menneneesa;
HEMeTaJIoB (B3anMOEHCTBHE C o0IIe XUMHUYECKHe CBOMCTBA HEMETAILIOB;
Goiee EKTPOOTPULIATEIEHBIMA - 00BSACHATH 3aBUCUMOCTb CBOICTB
HEeMeTaJUIaMH 1 CJIOXKHBIMH HEMETAJUIOB OT MX COCTaBa M CTPOCHUS
BEILECTBAMHU-OKUCIHTEIISIMA).
EctecTBeHHBIE TPYTIITBI HEMETAIUIOB
Ha MPUMeEpe TaJIOTEeHOB U
49 5.03 Hemeramnbr 61AropOHAIX T30
50 7.03 MeTaiuibl ITono)keHne MEeTaIoB B YUHM | 3uartp Texyrmii § 20,
TIEPHOINYECKON CHCTEME U CTPOCHHE ~OCHOBHBIC MCTA/LIEI M CILIABLL PaGora ¢ JIM yip.1-6
nx atoMoB. [IpocTbie BemecTBa — -0011Me CBOICTBAa METaIIOB
MeTasuiel: O0Imue GuU3nIecKue u Ymerp
XMMHYECKHE CBOMCTBa METAIJIOB: - XapaKTepH30BaTh JIEMEHTHI METAJLIbI
B3aMMOJICHCTBHE C HEMETAJUTaMH MAJTBIX TIEPUOJIOB 110 HX MOJIOKEHUIO B
(KHCIOPOIOM, XIIOPOM CEepoit), C nepuoamyeckoit cucreme 1. 1.
BOJION. DIEKTPOXUMUICCKUH PSIIT MeHzeneeBa; 00IIIe XHMMHYECKHE CBOICTBA
HaNpsHKEHUH METAIJIOB. METaJJIOB;
BsaumoneiicTBre MeTaNIOB C - 00BSACHATH 3aBUCUMOCTb CBOICTB
pacTBOpamu KHCIIOT U conell. OOrmue METaJUIOB ¥ CIIABOB OT MX COCTaBa
CIIOCOOBI MOJIYYEHHUS] METAILIOB. CTPOCHHUS
Koppo3sus Metainos. Crioco0bt
3alIUTHI METAIUIOB OT KOPPO3HUH.
EctecTBeHHBIE TPYMITBI METAIUIOB Ha
51 12.03 MeTambt MpUMepe MIETOYHBIX METAJIIOB.
52 14.03 Kucnots! Heopranuveckue u | Kmaccupuramms HeopraHuieckux u Ky 3uark Texymmii §22,
OpraHHYeCKHe OpraHn4ecKux KuciaoT. Obmme - KJIaCCH()MKAINIO, HOMEHKIIATYpPy KHCIIOT, PaGora ¢ JIM yp.1-5

CBOMCTBA KUCIIOT: B3aUMOIEHCTBHE C
MeTaJUIaMH, OKCHIaMH METaJIOB,
THAPOKCHUIAMH METAJUIOB, C COJISIMH,
crupTaMy (peakuust dTepUGUKaLINH).
Oco0ble CBOWCTBA a30THOU U
KOHUEHTPUPOBAHHON CEPHON KUCIIOT

uXx o0mue CBOICTBa;

-0COOCHHOCTH CBOWCTB CEPHOU M a30THOU
KUCJIOT, MyPaBbUHON M YKCYCHOM KHCIIOT
Ymerb

-Ha3bIBATh KHUCIIOTHI 110 «TPUBUANIBHOM»
WM MEXTyHApOIHOM HOMEHKIIATYpE;

- ONIPEENATE XapaKTep CPe/Ibl B BOAHBIX
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53

19.03

KucnoTel HeOpraHuuecKue u
OpraHUYECKHUE

54

21.03

Kucnotel Heopranudeckue u
OpraHUYECcKHe

pacTBopax KHCJIOT;
- XapaKTepH30BaTh O0IIHE XUMHUECKHE
CBOMCTBA KHUCIIOT

- 00BSCHATH 3aBUCUMOCTh CBOMCTB KHUCJIOT
OT UX COCTaBa U CTPOCHUS;

- BBIMIOJIHATH XUMHUECKUH SKCIIEPUMEHT 110
pacro3HaBaHUIO BaYKHEUIINX
HEOPraHWYECKUX M OPraHUYECKUX KUCIOT

55

2.04

OcCHOBaHUS HEOPTraHUYECKUE
Y OpTaHUYECcKUe

56

4.04

OcHOBaHHS HEOPTaHUYECKHE
Y OpraHn4yecKue

57

9.04

OcHOBaHHS HEOPTAHUYECKHE
Y OpraHn4yecKue

Knaccuduxkanus ocHOBaHUIA.

XUMHUYECKUE CBOMCTBA OCHOBAHMIA:

B3aUMOJICHCTBUE C KUCIOTAMH,
KHUCJIOTHBIMU OKCHJIAaMU U COJISIMH.
Pa3znoxxenue HepacTBOPUMBIX
OCHOBAHUI

Ky

3HaTh:

- KJTacCU(UKAIUIO, HOMCHKIIATYPY KHCJIOT,
HX 00IIHe CBOICTBA;

-0COOCHHOCTH OPTaHUYCCKUX OCHOBAHUI
VmeTs:

-Ha3bIBaTh OCHOBAHUS 110 «TPHBHATBEHON)
WM MEXIyHApOIHONH HOMEHKIIATYpE;

- OIPE/ICIATE XapaKTep Cpeasl B BOJHBIX
pacTBopax Iieso4ei;

- XapaKTepu30BaTh:

-001Me XUMHYECKHUE CBOMCTBA OCHOBAHMIA
- OOBSICHATH 3aBUCHMOCTH CBOMCTB
OCHOBaHHI1 OT X COCTaBa U CTPOCHUS;

- BBITIOJIHATH XUMHYECKHI KCIIEPUMEHT T10
pacro3HaBaHUIO BaXKHEUIINX
HEOPTaHWYECKUX M OPTaHUUECKUX
OCHOBaHUU

Texymmit
Pa6ora ¢ JIM

§ 23,
ymp.1-5
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58 11.04 Conu HEeOpraHUYECKUE U Knaccuduranus coneii: cpeanue, 19 3Hatb Texymuit § 24,
OpTaHMYECKHE KHCIIbIC 1 OCHOBHBIC. XI/IMI/I:IeCKI/Ie - Ba)KHEHUILIME TIOHATHS: COJIH, PaGora ¢ JIM yip.1-5
CBOMCTBa coJleil: B3auMoeiCTBIE C MHHEpaIbHbIE YI0OPCHHS
KHCJIOTaMH, LIeJI0YaMH, MeTaJUlaMU U YmeTb
comsimu. [IpencraBurenu coseit u ux -HA3BIBATH COJIM 110 «TPUBHAIBLHOM» HITH
3HavYeHue. XIIOPH] HaTpHs, KapOoHAT MEXIYHAPOHON HOMEHKIIATYPE;
Kaibius, Gocdar kaapus (cpeaHue - ONPEJICIATE: XapaKkTep CPeIbl B BOTHBIX
COJIH); TUAPOKAPOOHATHI HATPHS U pacTBopax coueif;
aMMOHHS (KHUCIIbIE COMN); - XapaKTepPHU30BaTh:
rugpokcokap6onar meau (IT) — -00IMe XUMHYECKUE CBOMCTBA COMei
MajaxuT (OCHOBHAS COJIb). - OOBSICHATB: 3aBUCUMOCTb CBOWCTB COJICH
59 16.04 C KauecTBeHHbBIC peakuuy Ha XJIOPUL -, OT MX COCTaBa U CTPOCHHUSI,
: ONMY HEOPTaHMIECKUC 1 cynbdar — 1 KapOOHAT-aHUOHEI, - BBITOJIHATD XUMHUYECKHNA 3KCIIEPUMEHT 110
OpPraHuv4eCKuc KaTHOH aMMOHUSI, KATHOHBI JKeyie3a pacro3HaBaHUIO BaKHEHIINX coyler
(I) u (111)
60 19.04 I'eneTnueckast CBA3b MeXAy | [IoHATHE O reHETHYECKOM CBA3M 1 VIIBY | Ymers: Oo6o6marommii | § 25,
KITACCAMH COEUHEHMIA. TEHETHHECKHX PSIaX B § - XapaKTepH30BaTh 00IIHe XUMHUYECKHE Temaruueckuii | ynp.1-5
0606 HEOPraHMIEeCKON U OpPraHHIeCKOi CBOICTBa METAJIIOB, HEMETAILIOB, B
OOMLICHNE 1 . xuMmun. ['eHeTHIeCKHiA psiji METaLIa. OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX U bIHOHHfHHe
CUCTCMATHU3alMA 3HAHUH IO T'eHeTHUYECKHI PSiJl HEMETAIIA. OpraHUYEeCKUX COeIUHEHHHI 3alaHuH U3
TeMe «BerrecTBa 1 ux OCOOCHHOCTH TEHETHIECKOTO Psijia B - Ha3bIBaTh M3y4YCHHBIC BEIIECTBA 110 TectoB EI'D B
CBOLCTBa» OpraHUYeCKON XUMHUH. BhImonHeHne «TPUBHATBLHONY WITH MEXKTYHAPOTHOMN paMKax JaHHO#
yIpa)XHEHUH, peleHre 3a1a4 1o HOMEHKJIAType; TeMbI
TeMaM «XUMHYCCKUEC PEaKIun», - XapaKTepH30BaTh: OOLIME XUMHYECKHIE
«BemmecTBa 1 HX CBOMCTBa» CBOMCTBa METAJUIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX U
OpTraHUYECKUX COCMHECHUI, CTPOSHUE U
61 23.04 I'eneTnyeckas cBsI3b MEXIY XHMHYECKHE CBOMCTBA H3yYEHHBIX
KJTACCAMH COCIMHCHHIA. OPTaHUYECKUX COCTMHCHHN
O06001I1eH e U
cucTeMaThu3aIus 3HaHUM 110
TEMC «BeH.IeCTBa u ux
CBOMCTBa»
62 25.04 [IpakTudeckas pabora Ne2 XHUMHYECKHH SKCIIEPUMEHT 10 Ymers Omnpoc o
1o teme «AneHTnuKanys Pacro3HaBaHUIO BAKHEHUIIINX TPaMOTHO o0pamareCs ¢ XHMUIECKO npasunam Th
HEOPraHMIECKUX U OPTAaHUIECKUX MOCY/I0M ¥ JTabOPaTOPHBIM I
HCOPraHM4ICCKUX U BEILECTB 000pya0BaHHEM; - BBITOIHSATE XUMIIECKHIN paKTHiecKas
OpPraHUYECKUX BEIIECTB)» SKCIIEPMMEHT T10 Paclo3HABAHHIO pabora
Ba)KHeﬁ].UHX HEOPTaHUYCCKUX U
OpraHM4Y€CKuUX BEUIECTB
63 2.05 O0o0mnieHne

cucTeMaTH3aIus 3HaHUH T10
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TeMme «BelecTBa 1 ux
CBOCTBaY

64 7.05 KontponbHas pabora Ne 2110 | OCHOBHBIE IIOHATHS NPOHACHHBIX TEM KouTponbHas
TeMaM «XUMHYECKUE pabota 2
peakmumny, «BeriecTBa u ux
CBOMCTBa»

65 14.05 AHanu3 KOHTPOJILHON
paboThI

66 16.05 IlonBeneHme UTOroB

67 21.03 PesepBHBIIT ypok

68 23.03 PesepBHBIIT ypok
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