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[MOACHUTEJIBHAS 3AITMCKA

Pabouast mporpaMma 1o XMMHUM Ha YpPOBHE CpeAHero oduiero oopazoBanus padpadboTaHa Ha ocHOBe DenepanbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny, TpeOOBaHMM K pe3yJbTaTaM 0CBOSHUS defepaibHON
o0OpazoBarenbHOI mporpaMmMbl cpennero oomiero oopazoBanusa(POIl COO), npeacraBieHHbIX B DeepaabHOM
rocyJiapctBeHHOM oOpazoBaTtenbHOM cTtanaapte COO, ¢ yuérom Konnenuuu npenojjaBaHus y4eOHOTO peaMeTa « XUMHUS B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit denepanuu, peann3yronmXx OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI, U
OCHOBHBIX NOJI0KeHHUI «CTpareruu pa3Butusi Bocnutanus B Poccuiickoit @enepanmu Ha nepuoa 1o 2025 roga» (Pacnopsixenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XHUMHS Ha YPOBHE YIUIYOJIEHHOTO U3yYEHHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOI'0 00pa30BaHUs yUalIuXcs
10 knaccoB. M3yuenue npeamMera, peajimzyeMoe B yCIOBUIX UG HepeHInpoBaHHOT0, MPOPUIBLHOTO O0yUEHHUs, IPU3BAHO
o0ecneunTh 001IE00PA30BATENBHYIO U OOLIEKYJIBTYPHYIO IOJITOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JUIsl aJalTallii UX
K OBICTPO MEHSIOLUMCS YCIOBUSIM JKU3HU B COLIMYME, a TaKXKe JJIs IPOAOKEHUs 00yUYeHUs B OpraHU3ausaxX
npo(hecCuoHaNBHOr0 00pa30BaHusl, B KOTOPBIX XUMUS SBJSETCS OAHON U3 MPUOPUTETHBIX JUCLUILINH.

B nporpamme 1o xumuu Ha3HaAYCHHE MpeaMeTa «XUMUS» MOTy4daeT MoAPOOHYI0 MHTEPIPETAIINIO B COOTBETCTBUU C
ocHoBornosararomumu nonoxenusmMu GI'OC COO o B3anMo0OyCIIOBICHHOCTH 1IEJICH, COepKAHUs, PE3yIbTaTOB 00yUCHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBUIETEILCTBOM TOMY SIBIISIFOTCS CJICTYIOITUE BHITIOTHSIEMbIE TPOTrPAMMON
10 XUMHUH (PYHKIUU:

. UH(POPMALIMOHHO-METOUYECKAs], pealin3aliis KOTOpOi oOecreuynBaeT MoTydeHHe MpeICTaBICHUs O 1eJIsX, COACPKAHUH,
oO1el ctparerun oOy4eHusi, BOCIIUTAHUS U PA3BUTHUSL 00yYarOLIUXCs CPEICTBAMU MPEAMETA, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

. OpraHU3alMOHHO-TUIAHUPYIOIIAs], KOTOpas MPEeAyCMaTPUBAET OIPEICIICHUE: IPUHIUIIOB CTPYKTYPUPOBAHUS U
MOCJIEA0BATEILHOCTH U3YUYEHUs Y4eOHOTr0 MaTepraia, KOJIMYeCTBEHHBIX U KAYECTBEHHBIX €0 XapaKTEPUCTHK; TTOJAXO0B K



(hOpPMHUPOBAHUIO COZIEPIKATEIIEHON OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTeIbHBIX JOCTIKEHUN 00YJaIOMUXCs B paMKax
UTOTOBOM aTTecTalvu B JOpMe €MHOTO rOCYIapCTBEHHOIO AK3aMeHa M0 XMMUHU.

IIporpamma s yriry0JIéHHOIO M3y4eHHUs XUMMU:

. yCTaHaBIMBAET MHBAPUAHTHOE MTPEIMETHOE CO/Iep KaHNe, 00s3aTeIbHOE A1 U3YUCHHS B paMKax OTACIbHBIX MPOUIei,
peaycMaTpUBAET paclipesielieHne U CTPYKTYpHUpPOBaHUE €ro 10 KjlaccaM, OCHOBHBIM COZIEp KaTeNNbHBIM JMHUAM/pa3jienam Kypca;

. Ta€T MpUMEPHOE paclpeeiCHre YIeOHOTO BpEMEHHU, PEKOMEHIyEMOT0 71l U3YYCHHS OTIEIBHBIX TEM;

. npejiaraeT NpUMEPHYIO MOCIE0BATEIbHOCTh U3YUEHUS yUeOHOr0 MaTeprala ¢ y4€ToM JIOTUKH ITOCTPOEHUSI Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

. JTA€T METOJIMYECKYIO UHTEPIPETALIMIO IIEJIeH U 3a/1a4 U3yYeHUS IIpeIMeTa Ha yriayOJEHHOM YPOBHE C yUETOM
COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEIHETO 00111eT0 00pa30BaHus, COAEPKATEIHHON XapaKTEPUCTUKH TUTAHUPYEMBIX
pe3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBbI CPETHETO O0IIero o0pa3oBaHus (JIMUHOCTHBIX,
METanpeIMETHBIX, TPEAMETHBIX ), & TAKKE C YUETOM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIIBHBIX JEHCTBUI 00yYaroerocs mno
OCBOCHHMIO COJIEpPKaHUs IPEIMETA.

[To Bcem Ha3BaHHBIM MO3UIIUSM B IPOrpamMMe M0 XUMMUHU MPEyCMOTpEeHa MPEEeMCTBEHHOCTh ¢ 00y4eHHEeM XMMHUH Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl. 3a MpeAesiaMi YCTAHOBJIEHHOM MPOrpaMMOi 10 XUMUU 0043aTeNbHON (MHBAPUAHTHOI)
COCTABJISAIOIICH coepKaHMs YUeOHOT0 MpeaMeTa « XUMHUsD» 0CTa&TCs BO3MOKHOCThH BBIOOpA €r0 BapHaTUBHOM COCTABJISAIOINICH,
KOTOpast I0OJDKHA ONPENIETSATHCSA B COOTBETCTBUU C HAIIPABICHHEM KOHKPETHOTO MPouisi OOydeHHS.

B cootBeTcTBUM ¢ KOHIIENTYyanbHBIMU TTOT0KeHUsIMU PI'OC COO 0 HazHaueHUM NMpeaIMeTOB 0A30BOTO U YTIYOJIEHHOTO YPOBHEH
B cucTeMe qudGepeHIIMPOBAaHHOTO O0YUYCHHS Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus XUMHS Ha ypPOBHE Yri1yOJEHHOTO
M3Y4YCHUS HAIIPaBJICH HAa peaTn3alliio MPEeMCTBEHHOCTH C MOCIEAYIONUM TANIOM TIOJTyYeHUS] XUMUYECKOTO 00pa30BaHUs B
paMKax U3y4eHUs CIEIUATbHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX JUCIUIUINH B By3aX U OpTraHU3AIMSIX CPEIHETO
npodeccuoHaTbHOTO 00pa3oBaHms. B 310l CBsI3M M3ydyeHUE npeamMera « XUMUsD OPUSHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
paciMpeHne u yriayojieHne TEOPETUISCKON U PAKTHIECKOM MOTOTOBKH 00YYaOIIUXCsI, BRIOPABIINX OMPEACIEHHBINA TPO(HITH



oOy4eHwMsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIETO MOTYYSHUSI XUMUIECKOTO 00pa30BaHUs B OPTaHU3AIUIX
npodeccronansHoro odpazoBanus. Hapsany ¢ atum, B cBete TpedboBanuit ®I'OC COO k minaHupyeMbIM pe3ysibTaTaM OCBOEHUS
benepaibHOM 00pa30BaTENBLHOMN MPOrPAMMBI CPEHETO O0IIEr0 00pa30BaHUs U3yUYEHHUE MIPeAMeTa « XUMHUSD OPUEHTUPOBAHO
TaK)Ke Ha pelieHue 3a7a4 BOCIIUTAHUS U COI[UATBHOTO Pa3BUTHS 00yJaroNInXcs, Ha (GOPMUPOBAHUE Y HUX
OOIIEMHTEIIEKTYaJIbHBIX YMEHUN, YMEHHUH palliOHANIN3aMK y4eOHOTO TpyAa U 0000IEHHBIX CITIOCOOOB ACSTEIBHOCTH,
MMEIOLIUX MEXIUCIUIUIMHAPHBINA, HAIIPEIMETHBINA XapaKkTep.

CocTaBnsromyMu npeaMeTra « XuMus» Ha ypOBHE YIIIyOJIEHHOTO U3YUEHUS SIBISIFOTCS YIiTyOn€HHbIE Kypchl — «OpraHudeckast
xumus». [lpu onpeneneHun NoIX010B K 0OTOOPY U CTPYKTYPHOUM OpraHU3alyu COAEPKAHUS ITUX KYpCOB B TpOrpamMMme Mo XUMUHU
3a ocHOBY npuHATHI nosoxkernss PI'OC COO o paznuuunsax 0a30BOro u yriyOaEHHOTO ypOBHEH U3yUeHUs peaMeTa.

OcHoBy conep:kanust KypcoB «OpraHnyeckas XuMUsD» COCTaBIIAET COBOKYIHOCTb MPEIMETHBIX 3HAHUN U YMEHUN, OTHOCAILUXCS
K 0a30BOMY YPOBHIO U3y4Y€HHU MpeAMETA. DTa CUCTEMA 3HAHUI MOIyYaeT ONpPeAeIEHHOE TEOPETUUECKOE T0NOJIHEHUE,
MO3BOJISIOIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (DAKTOIOTHUECKOro MaTepuaia. Tak, Ha yriyOJ€HHOM ypOBHE
M3Yy4YEeHUs IpeIMeTa oOecrieueHa BO3MOKHOCTh 3HAUUTEIBLHOTO YBEJIMYEHUsI 00bEMA 3HAHUN O XUMUYECKUX IJIEMEHTAX U
CBOMCTBAaX UX COEIMHEHUI Ha OCHOBE PaCIIMPEHMsI U YIIyOJIeHHs IPEICTABICHUM O CTPOCHUH BEILIECTBA, XUMUYECKON CBSA3H U
3aKOHOMEPHOCTSX IPOTEKAHUS PEAKIINI, pACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUECKOW KUHETUKN U TEPMOINHAMUKH.
N3ydenne nepuoanueckoro 3akoHa u Ilepuonnyeckoil cuCTEMbI XUMHUUECKUX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABIECHUSAX O CTPOCHUN aTOMa. XMMHUYECKasl CBsI3b OOBSICHSAETCS C TOUKH 3PEHUS SHEPreTHUECKUX
M3MEHEHUH npu €€ 00pa30BaHUM U Pa3pyILICHHUH, a TAK)KE C TOUKHU 3pEHUSI MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUIoB
peakuuii 1onoHsAeTcs GOopMUPOBaAHUEM NPEACTABIECHUN 00 ANEKTPOXUMHUUYECKHUX MPOLIECCAX U AJIEKTPOIU3E PACIIABOB U
pPacTBOPOB BeIIECTB. B Kypce opraHu4eckoil XUMHUH MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COCTMHEHUMN yAeIIsIeTCs
0co0oe BHUMaHUE BOIIPOcaM 00 JIEKTPOHHBIX P deKTax, 0 B3ANMHOM BIUSHUN aTOMOB B MOJIEKYJIaX U MEXaHU3Max PeaKIfuil.

Oco0oe 3HaueHue UMEET TO, YTO Ha COAECPKAHUE KYPCOB XUMHUM YIITyOJEHHOTO YPOBHS U3YyUEHUs I KJIACCOB ONPEIEIEHHOTO
npoduiist (r1aBHBIM 00pa30M Ha UX CTPYKTYPY M XapaKTep JOMOJHEHUM K 0011Iel cucTeMe MpeAMETHBIX 3HaHUN) OKa3bIBAIOT
BJIMSTHUE CMEXKHBIE MTpeAMEThI. Tak, HanpuMep, B COAECPKaHUU MIpeIMeTa JIJIsl KJIaCCOB XMMHUKO-(PHU3UUecKoro mpoduis 60ibioe
3HayeHue OyIyT UMETh AJIEMEHTHI yueOHOro Matepuaa o oouieit xumuu. [Ipu n3yuenuu npeamera B JaHHOM CIydae aKIeHT



OyzAeT caenaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYIIIpHAs
Teopust (MOJIEKYJISIpHas Teopus B GU3HKE), 3aKOHBI COXPAHEHHSI MacChl U SHEPTUHU, 3aKOHBI TEPMOJIMHAMUKH, SJIEKTPOJIN3A,
IPE/ICTaBIICHUS O CTPOEHUH BEILIECTB U Apyroe. B To jxe BpeMsi B COJEp:KaHUM MPEAMETA JIs KJIIACCOB XUMHUKO-O0MOJIOTUYECKOTO
npoduiis GoNbIINK yeNbHBIN Bec OyJeT UMETh OpraHrudeckast Xumus. B aToM ciydae nmpeaocTaBiisieTcs BO3MOKHOCTD i OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XMMUUECKOM OpraHu3aIui KJIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOU BXOJST, K
IpUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIUIU/IbI, O€IKHU, YIII€BOIbl, HYKIEMHOBBIE KHCIOTHI U Apyrue. [Ipu aTom
3HAHMS O COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BELIECTB CIYKAT OCHOBOM ISl H3yUYEHHUS
CYLIHOCTHU MPOIECCOB (POTOCUHTE3A, ABIXaHMUSI, TUIICBAPEHUS.

B nmnane ¢popmupoBaHus OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOCHHS OOIIIEHAYUYHBIX METOIOB MIO3HAHUSA U OIbITa MPAKTUYECKOTO
MPUMEHEHUS] HAYYHbIX 3HAHUU U3YYEHUE NpeIMeTa « XUMUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO HA MEXIPEIMETHBIX CBS3SX C
y4eOHBIMHU NIPEIMETAMHU, BXOASAIIMMU B COCTAB MPEIMETHBIX 00sacTel «EcTecTBEHHO-HAYYHBIE TPEAMEThD», «MareMaTnka u
uHpopMatuka» 1 «Pycckuil s13bik 1 muTepatypay. [Ipu usyuenun yueOHoro npeamera « XUMHs» Ha YriIyOJIEHHOM ypOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOTO U CpeJlHEero od1iero oopazoBanus (Ha 6a30BOM YpPOBHE), 3a7jaueii NEPBOCTENIEHHON 3HAYMMOCTH
aBJsieTcss GOPMUPOBAHNE OCHOB HAYKH XMMUU KaK 00JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOH 1€ATEIbHOCTH
YeJI0BEKa M OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pelienne 3Toil 3a1aun Ha yriayOJaéHHOM YPOBHE U3YUEHHS MpeIMeTa
MIPEANOIAracT peaanu3aluio TAKUX LHeIeH, Kak:

. dbopMupoBaHUE MTPEACTABICHHI: O MaTePUATIBHOM €TMHCTBE MUPA, 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBIICHUN
MPUPOJIbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ BeaylIel poJid B 00ECIEUeHUH YCTOMUHNBOTO Pa3BUTHS
YeJI0BEUYECTBA: B PEIICHUU MTPOOJIEM SKOJIOTMUYECKOM, YHEPTEeTUUECKON 1 MHUILEBOM 0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI,
CO3/IaHUM HOBBIX MAaT€pPUAJIOB, HOBBIX UICTOUHUKOB PHEPIUH, B 00ECIIEUYEHNUN PAIlMOHATILHOTO MPUPOAOTIONB30BaHNS, B
(dbopMHUpPOBaHUY MUPOBO33PEHUS U 00IIIEH KYJIbTYphI UeTIOBEKA, a TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEAE;

. OCBOCHME CUCTEMBI 3HAHUM, JIKAIIUX B OCHOBE XMMHUUYECKON COCTABIISAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA:
(byHIaMEHTaIbHBIX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHH, COBPEMEHHBIX MPECTaBICHUI O CTPOCHUU BELIECTBA Ha Pa3HbIX
YPOBHSX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAAMOJIEKYJIIPHOM, O TEPMOAUHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX



MPOTEKAaHUsI XUMUYECKUX PEaKlnid, 0 XHMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00X HAyUYHBIX
IIPUHLUAIIAX XUMHAYECKOTO IIPOU3BOJICTBA;

. dbopmupoBaHre y 00YUYaIOIIUXCS OCO3HAHHOTO TTOHUMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKUX 3HAHUH JIJIsT
00BSCHEHHUSI KITIOYEBBIX UEH U MPoOJieM COBPEMEHHOM XUMUH, ISl OOBSICHEHUSI M IPOTHO3UPOBAHMS SIBJICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO TPUPO/Y; TPAMOTHOIO PEIICHUsI MPOOIIeM, CBA3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHATIN3a U OLICHKHU C
MO3UIUN HKOJIOTHYECKOM 0€301MacHOCTH MOCIECTBUN OBITOBOM U MPOU3BOJICTBEHHON JEATEILHOCTH YEIOBEKa, CBA3aHHOM C
XUMHUYECKUM MTPOU3BOACTBOM, UCTIOJIB30BAHUEM U NepepabOTKON BEIECTB;

. yriyOJIeHUE TPEACTaBICHUM O HayYHBIX METO/1aX MTO3HAHUS, HEOOXOIUMBIX JIJISI MPUOOPETEHNS YMEHUI OPUEHTUPOBATHCS
B MHUPE BEIIECTB U OOBICHCHHUS XUMUYSCKHUX SIBJICHUN, UMEIOIITUX MECTO B IIPUPO/IC, B MPAKTUUCCKON JIEATCIBHOCTH U
HOBCEIHEBHOU KU3HHU.

B murane peanm3anum nmepBooYepeIHbIX BOCIUTATEIbHBIX M Pa3BUBAIOIINUX (DYHKITUN 1IETOCTHON CUCTEMBI CPEHEr0 OOIIEro
00pa3oBaHus MPU U3YUYCHUH TIPeAMETa « XUMHUS» Ha YIITYOJIEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh TPHOOPETAIOT TaKKE IS U
3a7aun, KaK:

. BOCIHUTAaHUE YOEXKAEHHOCTH B TI03HABAEMOCTH SIBJICHUHN MPUPO/Ibl, YBAXKEHHUS K IIPOLIECCY TBOPUECTBA B 00J1aCcTH
TEOPETHUYECKUX U MPUKIIAJAHBIX UCCIETOBAaHUN B XUMUU, POPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU;

. pa3BUTHE MOTHUBAITMU K OOYYCHHUIO M MO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS
00IIIeYeIOBEYECKUX IIEHHOCTEH;

. pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaronumxcs, opMUpoOBaHUE Y
HUX CO3HATEIBHOTO OTHOIICHHUS K CaMOOOPa30BaHUIO U HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO yCIICUTHON
podeCCHOHATEHON M OOIIECTBEHHOM NEITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B
310pOBOM 00pase KU3HH;



. (dbopMUpOBaHKE YMEHU U HABBIKOB Pa3yMHOIO MPUPOIOTIOIB30BAHUS, PA3BUTHE SKOJIOTHUECKON KYIbTYPHI,
pHUOOpETEHHNE ONbITa OOLIECTBEHHO-TIOJIE3HOM IKOIOTMUECKOHN 1€ATEIbHOCTH.

Oob111ee Yncao 4acoB, IPETyCMOTPEHHBIX Ui U3YUCHUSI XUMHUH Ha YTIIyOJIEHHOM YPOBHE CpeIHEro o0Iero oopa3oBanus,
coctaBisier B 10 kiacce — 102 gaca (3 yaca B He/IeIIO)

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHKU HA YIJIYBJIEHHOM YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHNA

JIMHHOCTHBLIE PE3VYJIbTATDBI

B cooTBeTcTBHU C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MpeaMeTa « XUMUS»
Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHus BBIACIEHBI CICIYIONINE COCTABIIAIONINE: OCO3HAHNE 00YJaIOIIUMUCS POCCUICKOM
TPaXXTaHCKON WICHTUIHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICTICHUIO; HATUINE MOTHBAIHH K
00y4eHHI0; TOTOBHOCThH U CIIOCOOHOCTH 00YJarOIIMXCSl PYKOBOICTBOBATHCS MPUHATHIME B 00IIIECTBE IPAaBHJIAMU M HOPMAMH
MOBE/ICHUS; HAJTMUXE TIPABOCO3HAHMS, SKOJIOTHUECKON KyJIbTyphl; CIIOCOOHOCTh CTABUTH II€JIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIngHOCTHBIEC pe3yJIbTaThl OCBOCHUS IIPEAMETA « XUMHUS OTpakaroT CPOPMUPOBAHHOCTh OMBITA O3HABATEIHLHOU U
MPaKTUYECKOM AESITEIBHOCTH 00yYaroUMXcsl B IPOLEcce peain3anuu 00pa30BaTeIbHOM 1eITeIbHOCTH.

JImyHOCTHBIE PE3YJIbTAThl OCBOCHHA ITPEAMCTA «XUMUI» OTpakaroT C(l)OpMI/IpOBaHHOCTB OITbITA TTI03HABATEIILHON U
HpﬁKTH‘lCCKOﬁ ACATCIIbPHOCTHU O6y‘laIOH_[I/IXC$I B IIPOLCCCC pCain3alu 06p830BaT€HBHOﬁ ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:

1) rpa’k1aHCKOTO BOCIIUTAHUSA:
0CO3HaHUs 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHMsI K 3aKOHY U IPAaBOIMOPSIKY;

MNpCaACTAaBJICHUA O COINAJIBHBIX HOPMAaXx M IIpaBHJIaX MCKIMYHOCTHBIX OTHOILICHUH B KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOM TBOPUECKOU ACSITEIbHOCTU MPH CO3JaHUH YU€OHBIX IPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX
3a/1a4, BBIIIOJTHEHUH XUMUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IPYTUX MPU aHAJIU3€ Pa3Iu4YHbIX BUIOB
y4eOHOMU JesITeIbHOCTH;

2) MaTpuOTHYECKOTO BOCIIUTAHMUS:
LIEHHOCTHOT'O OTHOILIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEANIO0 OTEYECTBEHHOW XUMMUH;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B 00JIAaCTU TEOPUU U MPAKTUUECKOTO MPHIIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JaHHbIE
HAyKU €CTh PE3YJIbTAT JIIUTEIbHBIX HAOIIOIEHUN, KPOTIOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U
IIPAKTHKOB;

WHTEpEeca U MO3HABATEJIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIONIEM aHAIN3€ HH(POPMALIMH O MEPEIOBBIX TOCTHKECHUSIX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSI:
HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBE/ICHHUS;

CITOCOOHOCTH OLOCHHUBATb CUTyalluH, CBA3aHHBIC C XUMHUYCCKHUMU SBJICHUAMHU, U IIPUHUMATh OCO3HAHHBIC PCIICHMA,
OPUCHTHUPYACH Ha MOPAJIBHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKU CBOUX TOBAPUIIEH C IMO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

4) hopMupoBaHUs KYJbTYPhI 3JJ0POBbSI:

MOHUMAaHUS IEHHOCTEH 3J0pOBOT0 M 0€30MacHOro 00pasa KkM3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;



cOOTI0ICHUS TTPaBUJI O€30MaCHOTO OOpAIEHUs C BEIIECTBaMHU B OBITY, TOBCEIHEBHOM JKU3HH, B TPYAOBOM J€ITEIbHOCTH;

MMOHUMAaHUS [IEHHOCTH TPABWI MHIUBUTYAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO TOBEACHUS B CUTYAIIHSIX, YTPOIKAFOIIIIX
3JI0POBBIO U KU3HU JIIOJIEH;

OCO3HaHMS MOCIEACTBUI U HENPUATHUS BPEAHBIX NPUBBIYEK (YIOTPEOJICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS);
5) TpyZ10BOTO BOCIIUTAHUS:

KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTH B y‘{€6HO-HCCHGHOBaT€HBCKOﬁ ACATCIIBHOCTH, 06HI€CTBCHHO HOHCSHOﬁ, TBOp‘ICCKOﬁ u
APYIrux BUAAX ACATCIbHOCTH,

YCTAaHOBKHU Ha aKTUBHOE Y4aCTHE B PEUICHUHU MPAKTUYECKUX 3a]1a4 COIIMAIbHOM HAMpaBJIEHHOCTH (B paMKaxX CBOETO KJjacca,
IITKOJTBI );

HHTCPCCA K IIPAKTHYICCKOMY H3YUCHHTIO HpO(bGCCI/Iﬁ Pas3’IndHOIro poaa, B TOM YHCJIC HAa OCHOBC IIPUMCHCHH:A IIPCIMCTHBIX 3HAHUU
110 XUMHU,

yBaXXEHUS K TPYY, JIOJISIM TPYy/Ia U PE3yJibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyaJIbHOM TPacKTOPUHU 00pa3oBaHus, Oyayiei mpodeccuu 1 pealn3aiun
COOCTBEHHBIX KM3HECHHBIX IIJIAHOB ¢ YYETOM JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U IMOTPEOHOCTEH
00111eCTBa;

6) KOJOTUYECKOTO BOCTIMTAHMUS:
HKOJIOTHYECKH IEJIECO00Pa3HOTO OTHOIICHHS K MIPUPOC KaK HCTOYHUKY CYIIECTBOBAHUS KU3HHU HA 3eMIIC;

MOHUMAaHUS TJI00aTBHOTO XapaKTepa 3KOJOTUYECKUX MPOOIeM, BIUSHUS IKOHOMUUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U
COLIMAIIBHOM CpENbI;



OCO3HaHUuA HCO6XOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)I(eHI/II\/'I XUMUMN U1 pCHICHHA BOIIPOCOB PallMOHAIIBHOI'O
IMPHUPOAOIIOJIB30BAHUAA;

AKTUBHOI'O HENPUITHUSA AEUCTBUM, IPUHOCSIINX BPEA OKPYXKAIOIIEH IPUPOJHOMN Cpele, YMEHUS ITPOTHO3UPOBAThH
HEOJAroNpUSTHBIE KOJIOTMYECKHE MOCIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U IPEJOTBpAIATh UX;

HaJIn4uAg pa3BUTOI'O 3KOJOIMYCCKOTO MBIINIJICHHA, 9KOJIOTUYECKOM KYJbTYPBI, OIIbITa ACATCIIbBHOCTU 9KOJIOTHYECKOM
HalpaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATLCA HMH B HOBHaBaTCJIBHOﬁ, KOMMYHHKaTHBHOﬁ )51 COHH&J’IBHOﬁ IIPAaKTHUKC,
CITOCOOHOCTH U YMCHHUA AKTUBHO IIPOTHUBOCTOATH UACOJIOTHHU X€MO¢)O6I/II/I;

7) ICHHOCTH HAy4YHOT'O MO3HAHUS:
MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOUN MPAKTHKU;

MMOHUMAaHUS CrIeUU(PUKN XUMHUH KaK HAyKH, OCO3HAHUs €€ poju B GOPMHUPOBAHUHU PAIIMOHATIEHOTO HAYYHOI'O MBIIICHUS,
CO3J]aHUH 1IEJIOCTHOTO MPEICTABIECHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECHS;

yOEKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMUU JJIsI COBPEMEHHOM [IUBUIIN3ALIMU: B €€ TYMaHUCTUYECKON HAIIPaBICHHOCTH U
BAYKHOM POJIM B CO3/IaHMK HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPBI, B PEIICHUH II100aIbHBIX MPOOJIEM YCTOHYUBOTO pa3BUTHUSA
YeJI0BEUECTBA — ChIPhEBOM, YJHEPreTUUECKOM, MUILIEBOM U IKOJIOTMYECKON 0€30MMaCHOCTH, B pa3BUTUN MEIULIMHBI, 00ECTICUEHUH
YCJIOBUH YCIIEHTHOTO TPYAa U SKOJIOTMYECKH KOM(MOPTHOM KU3HU KaXKAO0Tr0 4iieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON rPaMOTHOCTHU: MIOHUMAHUS CYIIIHOCTHA METO/IOB IMO3HAHMUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BAThH MOTYYaeMble 3HAHUS JUIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIEr0 MUpPa U MPOUCXOISIINX B
HEM U3MEHEHUH, yMEeHHUs JieJaTh 000CHOBaHHbIE 3aKIIIOYEHHSI HA OCHOBE HAayYHBIX ()aKTOB M UMEIOIUXCS TAHHBIX C LIEBIO
MOJIy4E€HHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIBHO MCIIOJIH30BAaTh XUMHUYECKHUE 3HAHUS I pCIICHHA HpO6J’ICM B pCaJIbHbIX ) XU3HCHHBIX CUTYAIHAX,

HHTCPCCA K IIO3HAHUIO, HUCCIEeA0BATEIbCKON ACATCIBHOCTH,



TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AaKTHBHOMY IOJIYY€HHIO HOBBIX 3HAHUH MO
XUMHH B COOTBETCTBUU C )KU3HEHHBIMH OTPEOHOCTAMY;

MHTEpeca K 0COOEHHOCTSIM Tpy/la B pa3INuHbIX cpepax npodeccuoHaIbHOM e TeNbHOCTH.
METAIIPE/IMETHBIE PE3VYJIbTATBI
MeTtanpeamMeTHbIe pe3yibTaThl OCBOSHHS MPOTPaMMbl IO XUMHUH Ha YPOBHE CPEAHETO 00ILEro o0pa3oBaHUsl BKIIOYAIOT:

3HaUYKUMBbIE JJ11 POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIINXCS MEKIUCIUIUTMHAPHBIE (MEXIIPEIMETHbBIE) OOIIICHAYYHbIE
MOHSTHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CIEIM(PUKY METOJIOB MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
Haykax (Matepusi, BEIIECTBO, YHEPTHSI, IBJICHUE, MTPOIECC, CUCTEMAa, HAYYHbIN (DAKT, IPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIEAOBaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIe yUeOHbIE 1eUCTBUS (MI03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 0OecnieunBaromue (OpMIUpOBaHNE
(YHKIHMOHAJIBHOM TPaMOTHOCTH M COLIMAJIBHOM KOMITETEHLIUU 00YyYarouXcs;

CHOCOOHOCTB 00YYaIOUINXCS UCIOJIb30BAaTh OCBOEHHBIE MEXIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON U COLIMAIBHON MPAKTUKE.

MeTaHpe,Z[MeTHBIe PE3YIIbTAaThl OTPAXKAIOT OBJIAACHNC YHHUBCPCAJIbHBIMU y‘-I€6HBIMI/I IIO3HAaBATCIIbHBIMHY, KOMMYHUKAaTHBHBIMH H
PETYIATUBHBIMUA I[GI>'ICTBI/I$IMI/I.

ITo3HaBarTenbHBIC YHUBEPCANBHBIC YUSOHBIC ACHCTBHS
1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpCACIIATE HCIIN ACATCIIbHOCTH, 3adaBasd mapaMCTPbl U KPUTCPHUU X NOCTHIKCHHA, COOTHOCUTD PE3YIILTATEI ACATCIIBHOCTU C
IIOCTAaBJICHHBIMH L CIAMU,



HCIIOJIB30BaTh IIPpU OCBOCHUHA 3HAHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIVICHUA: BBIIACIIATD XapPAKTCPHBIC IIPU3HAKU TIOHSTUI U
YCTaHaBJIMBATb UX B3aMMOCBA3b, UCITIOJIb30BATh COOTBETCTBYIOIIUC ITIOHATHUA TJIA 00BICHCHUS OTACJIBHBIX (baKTOB )41 HBJICHPIﬁ;

BBI6I/IpaTB OCHOBAHUS U KPUTCPUUN IJIA KJIaCCI/ICbI/IKaL[I/II/I BCIICCTB U XUMHWYCCKHUX peaKHPIfI;
YCTaHABJIMBATb IPUYIUHHO-CIICACTBCHHBIC CBA3U MCXKY U3YHACMbIMU ABJICHUAMU,

CTPOUTD JIOTHYCCKUC PACCYKIACHHUA (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC, 110 aHaHOFI/II/I), BBIABJIATH 3dKOHOMCPHOCTH U ITPOTHUBOPCYUHA B
paccMaTpuBacMbIX ABJIICHUAX, (bOpMyJII/IpOBaTB BBIBOJAbI U 3aKJIIOYCHMUA,

IPUMEHATH B IPOLIECCE MMO3HAHUS UCIIOJIb3YEMbIE B XUMHH CUMBOJIMUECKUE (3HAKOBBIE) MOJIEIH, IPEOOPA30BBIBATH MOJIEIbHbBIE
MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOII) DJIEMEHTA, XUMUYECKast popMyIia, ypaBHEHUE XUMHUECKOW PEaKLuy — IPH
pEelIeHNH YYEOHBIX MO3HABATEIbHBIX U IPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHbIE MOJICIbHBIEC MPEACTABICHUS JJIs1 BbISBICHUS
XapaKTEPHBIX MPU3HAKOB N3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BBIC HUCCIIECIOBATEILCKUE TCUCTBHS:
BJIaJICTh OCHOBAMH METO0B HAYYHOT'O TIO3HAHMS BEIIECTB M XUMHYCCKUX PEAKITHA;

(bopMyIIMpoBaTh LEIH U 33Ja4H UCCIEI0OBaHUS, UCIIOJIb30BATh TOCTABIEHHBIE U CAMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI
B KaueCTBE MHCTPYMEHTA MIO3HAHMSI U OCHOBBI /17151 (POPMUPOBAHUS TMIIOTE3bI IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IIJIAHUPOBAHUS U MPOBEJCHUSI YUCHUUECKUX HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS
HaOII0AaTh 32 XOJIOM MPOIIECCa, CAMOCTOSATEIHLHO MPOTHO3UPOBATH €r0 Pe3ybTat, HOpMYyIUpOBaTh 000OIIEHNS 1 BHIBOIBI
OTHOCHUTEIFHO JOCTOBEPHOCTH PE3yIhTaTOB UCCIEIOBAHUS, COCTABIISATE OOOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

HpI/IO6peTaTB OIIBIT y‘-ICHH‘-IGCKOﬁ HCCHCﬂOB&TGHBCKOﬁ n HpOCKTHOﬁ ACATCIbHOCTH, IIPOABJIATH CIIOCOOHOCTHh U TOTOBHOCTH K
CaMOCTOATCIIbBHOMY IMOMCKY METOAOB PCIICHUS IPAKTUUCCKUX 3aJal, IPUMCHCHUIO PA3JIMYHbIX MCTOAOB ITO3HAHMA.

3) pabora ¢ uHbopMaIHei:



OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUHUKAX HHPOPMAIMH (HAyYHO-TIOMYJISIpHAst TUTEpaTypa XUMUUYECKOTO COACpKaHUS,
CIIpaBOYHbIE TOCOOUS, pecypchl UHTEepHETa), aHaTu3UpOBaTh HH(OPMAIIUIO PA3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS,
KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUYUBOCTH;

(bopMyIUpPOBaTh 3aIIPOCH] U MPUMEHSTH Pa3JIMYHbIE METOIbI MPU MOUCKE U 0TOOpe UHPOpPMAIIUK, HEOOXOIUMOM IS
BBITIOJIHEHHUS YY€OHBIX 3a/1a4 ONPeIeIEHHOTO THIIA,

HpI/IO6peTaTB OIIBIT UCIIOJIb30BaHUA I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUHN U Pa3IMIHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENIHO BHIOMPATh ONTUMAJIBHYIO (pOpMy IpeacTaBieHus nHdopManuu (CXeMsbl, TpaduKy, JuarpaMmbl, TaOJIHUIIb,
PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYUHBIHN SA3bIK B KAUECTBE CPE/ICTBA MPU pabOTE C XUMHUUYECKOU HH(OpMAIIUE: TPUMEHATh MEXIIPEIMETHBIE
(pu3nueckre u MaTeMaTUYECKUE) 3HAKH U CUMBOJIBL, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKHC CPCACTBA HATIAAHOCTH.
KOMMYHI/IKaTI/IBHBIC YHUBCPCAJIBHBIC y‘-I€6HBIC JICHCTBUS .

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1a€MOI TEMBI B XOJI€ IUAJIOTA U/ WK JUCKYCCUU, BRICKA3bIBATh UJIeH, (OPMYITUPOBATH
CBOM MPEJIOKEHUS OTHOCUTEIIBHO BBIMOJIHEHUS IPEIJIOKEHHOM 3aa4K;

BBICTYNATh C MPE3CHTAIUEHN pe3yIbTaTOB MTO3HABATEILHOM JIESITEILHOCTH, OJTYUYEHHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO
CBEPCTHHKAMM TIPH BBITIOJJHCHHH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUISCKOM pabOThI 110 MCCIICIOBAHUIO CBOMCTB M3Y4aeMbIX
BEIIIECTB, peaM3alluK YIeOHOTO MTPOEKTa, U (POPMYITHMPOBATH BEIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUIN TyTEM
COTJIACOBAHUS MO3UIIMH B X0J/1€ 00CYXICHUS 1 0OMEHAa MHEHUSIMU.

PerynstuBHbIe yHUBEpCaIbHbIEC YUEOHbIE IEHCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOKO MMO3HABATEIBHYIO AEATEIBbHOCTD, ONPEAEIIsIs €€ eI U 3a/1a4H,
KOHTPOJIMPOBATH U 110 MEpPE HEOOXOIUMOCTH KOPPEKTHPOBATH MPEIJIaraeMblii JITOPUTM JEHCTBUN TP BHIMOJTHEHUN YUEOHBIX U



MCCIIEIOBATENbCKUX 3a7a4, BRIOUpaTh Hanbosee 3 PeKTUBHBINA CIOCOO UX peHIeHHsI ¢ yU4ETOM MOIYYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYILECTBJIATH CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CaMOAaHAIN3a U CAMOOLICHKH.
I[MPEAMETHBIE PE3VJIBTATBI

[IpeameTHbIEC pE3yNbTaThl OCBOCHUS MPOrPaMMBbI [0 XMMUU Ha YTiayOJIEHHOM YPOBHE Ha YPOBHE CpEJIHEr0 00IIero o0pa3oBaHus
BKJIIOYAIOT CHEIU(pUIECKHe sl y4eOHOTO npeaMeTa « XUMHUs HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN IO OCBOCHUIO,
MHTEPIPETALNH U TPeOoOPa30BaAHUIO 3HAHUHN, BUBI IEATEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U TPUMEHEHUIO 3HAHUI B
Pa3JIMYHBIX YUEOHBIX CUTYAIIUAX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYaIIUSIX, CBA3aHHBIX C XMMHKEH. B mporpamMmme no Xxumuu
MPEAMETHBIE PE3YIBTATHI IPEACTABIEHBI IO TOAaM U3yUYCHHUS.

HpeIlMeTHLIe Pe3yJIAbTATbl 0OCBOCHHUSA KypcCa «OpI‘aHI/IquKaSI XUMMUSD) OTPAKAIOT:

c(hOpMHUPOBAHHOCTh PEICTABICHU: O MECTE ¥ 3HAYEHUHU OPraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B
o0ecIreyeHnn yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B PEILICHUU MTPOOJIEM KOJIOTHYECKOM, SJHEPTeTUUECKON U MULIEBON
0€30MacHOCTH, B Pa3BUTHUH MEIMUIIMHBI, CO3JaHIUH HOBBIX MAaTEPHUAIIOB, HOBBIX HICTOYHUKOB SHEPIHH, B 00ECIICUEHUH
paloHaIbHOIO MPUPOIONOIB30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUS U 00ILIEH KyJIbTYphl YEIOBEKA, a TAKXKE SKOJIOTHUECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOH Cpere;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPast BKIIIOYAET: OCHOBOIOJIATAIOIINE IIOHATUSA — XUMAYECKUH JIEMEHT, aTOM,
SIPO U JEKTPOHHASE 000JI0YKa aTOMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE M BO30YKAEHHOE COCTOSIHUS aTOMa,
ruOpuan3alys aTOMHbIX OpOUTaNel, HOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULATEIbHOCTD, CTETIEHb OKUCIICHUS, XMMUUYECKast
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOAHBIN CKeNleT, QyHKIMOHAIbHAS TPYIINa, paIuKal, CTPYKTYpHbIE
(bopmyIbl (pa3BEpHYTHIE, COKpPAIIEHHBIE, CKEJIETHBIE ), U30MEPUs CTPYKTYpPHAsi U IPOCTPAHCTBEHHAs (reoMeTpruyecKas,
OIITUYECKAs ), U30MEPBI, TOMOJIOTUYECKH Psifl, TOMOJIOTH, YIIEBOIOPOAbI, KUCIOPOA- U a30TCOAEPIKAIINE OPraHUUECKHE
COEIMHEHHUSI, MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO, BRLICOKOMOJIEKYJISIPHBIE COCIMHEHUSI; TEOPUH, 3aKOHBI (MEPUOIUYECKUI
3akoH /1. 1. Menneneesa, Teopusi CTpOeHUSI Opranndeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUSI MACChl BELIECTB,



3aKOH COXPAHECHHMS M MPEBPAICHUS YHEPTUN TTPU XUMUUYECKHUX PEAKITNAX ), 3AKOHOMEPHOCTH, CAMBOJIMUECKHH SI3bIK XUMUH,
MHUPOBO33pEHYECKHIE 3HAHMSI, JISKAIUE B OCHOBE MOHUMAHUS MPUIMHHOCTH M CHCTEMHOCTH XUMUYECKUX SBIICHUH;
NPECTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKITHI, TEPMOJMHAMHYECKAX ¥ KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTCKaHMUS,
0 B3aMMHOM BJISTHUHM aTOMOB U TPYIII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA U Me30MepHBIi 3¢ dekThl, opueHTanTsl | u 11 pona);
(hakToJIOTHUECKHE CBEACHHS O CBOMCTBAX, COCTABE, MOJYICHUN U 0€30MIaCHOM HCITOJIb30BAHUN BXHEHIIINX OPTaHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JACITSIBHOCTH YEJIOBEKA, OOIMX HAYYHBIX MPUHITAIIAX XUMHYECKOTO TIPOM3BOICTBA (HA
MpuUMepe MPOU3BOJICTBA METAHOIIA, TTIepepadoTKu HePTH);

CCI)OpMHpOBaHHOCTB YMeHHﬁZ BbIABJIATH XapPaKTCPHBIC IIPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb UX B3aMMOCBA3b, UCIIOJIb30BATH
COOTBCTCTBYIOIIHC IMOHATHSA TP OIMMCAHUH COCTaBa, CTPOCHHA U CBOMCTB OpPTraHUYCCKHX COCI[HHGHI/Iﬁ;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsS COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJIATh YPABHEHUSA XUMUUYECKUX PEAKLIUNA U PACKPBIBATH UX CYIIHOCTh: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX Peakuil, peakiuii HOHHOTO 0OMEHa IMyTEM COCTABJICHUS UX MOJIHBIX U
COKpAIIEHHBIX MOHHBIX YPABHEHHI;

HU3roTaBJINBATh MOJCIIN MOJICKYJ OPIraHNMYCCKHUX BCINCCTB AJIA WIJIIOCTPAIUMHU UX XUMHYCCKOI'O U ITPOCTPAHCTBCHHOI'O CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHHI: YCTaHABIUBATH MPUHAITICKHOCTD U3YUYEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHHIO
K OIpeIeIEHHOMY KJIacCy/TpyIile COeAMHEHH, 1TaBaTh UM Ha3BaHud 1o cuctematudeckoit Homenkiarype (IUPAC) u npuBoauth
TPUBHATBLHBIC HA3BAHUS JIJISl OTJICIBHBIX MIPEICTABUTENICH OPraHUYECKUX BEIIECTB (ITUIICH, alleTUIICH, TOJIYOJI, TJIUIIEPHH,
ATUJICHIJIUKOb, PEHOI, POpMaNIbETH I, alleTalbAEeT /I, alleTOH, MypaBbUHAs! KUCIIOTA, YKCYCHAsl KMCIIOTa, CTEAPUHOBAS,
OJICMHOBAsI, TAJIbLMUTHHOBASI KUCJIOTHI, TJIMIIVH, aJaHUH, MaJibT03a, (PpyKTO3a, aHUIUH, JUBUHUII, U30MPEH, XJIOPOIPEH, CTUPOJI U

JIpyTHE);



C(bOpMHpOBaHHOCTB YMCHHUA OIIPCACIISATh BU XMMHUUYECKOM CBSI3U B OpPraHNYCCKUX COCANHCHUAX (KOBaJ'IeHTHaH U MOHHasA CBA3b,
O- U T-CBA3b, BOOAOPOAHAA CB}ISB);

c(hOpPMUPOBAHHOCTH YMEHHS PUMEHSTH TIOJIOKEHUSI TEOPHH CTPOCHUS Oprannyeckux Bemects A. M. bBytieposa st
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOEHUE, (U3NUECKIE M XUMUYECKHE CBOWCTBA THUITMYHBIX
MPEACTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJKAHOB, [IMKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTIEBOAOPOIOB, CIUPTOB, aJbJAETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOECANHEHUIN 1 aMUHOB, aMUHOKHCIIOT, OE€TIKOB, YTIIEBO0B (MOHO-, IU- ¥ TIOJIMCAXapUJIOB), HILTIOCTPUPOBATh
TE€HETUYECKYIO CBSI3b MEXKIY HUMHU YPABHEHUSIMHU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX

hopmy;

C(I)OpMI/IpOBaHHOCTB YMCHHUA IIOATBCPIKAATh HA KOHKPCTHBIX IIPUMCPAX XaAPAKTCP 3aBUCUMOCTH pCaKHHOHHOﬁ CITOCOOHOCTH
OPraHUYCCKHUX COGI[I/IHGHI/Iﬁ OT KpaTHOCTHU U THUIIA KOBAJICHTHOM CBSI3U (6- )51 TE-CBHSI/I), B3aMMHOI'O BJIMAHHA aTOMOB U I'DYIIII
ATOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HICTOYHUKU YTIEBOJOPOJIHOTO ChIPhs (HEPTh, MPUPOJIHBIN T'a3, Yrojb), CIIOCOOBI
€ro nepepadboTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

C(I)OpMI/IpOBaHHOCTI) BJIaACHUA CUCTEMOM 3HAHUM O CCTCCTBCHHO-HAYYHbIX MCTOAX ITIO3HAHUSA — Ha6J'IIOI[eHI/II/I, HU3MCPCHHU,
MOACIUPOBAHHUH, DKCIICPUMCHTC (peaJ'II;-HOM u MBICJ'IGHHOM) U YMCHHA ITPUMCHATD 3TH 3HAHHNA,

c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIE ONEpPALlUN MBICIUTEIBHON JAESITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
000011eHIe, CUCTEMATU3AIIIIO, BBISBICHUE IPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JIJIsl U3YyUEHHS CBOMCTB BELIECTB U XUMHUYECKHUX
peaKuu;

CCI)OpMI/IpOBaHHOCTB YMGHHﬁZ BBISBIISITh B3aMMOCBSI3b XUMUUCCKUX 3HAHUM C HOHSATUSIMHU U IMPCACTABJICHUAMUA APYTUX
CCTCCTBCHHO-HAYYHBIX IMMPCAMCTOB IJIA 0o0JIee 0CO3HAHHOTO ITOHUMaHMS CYmIHOCTHU MAaTCPUAJIBbHOIO €IMHCTBA MHUPA,



MCIIOJIH30BATh CUCTEMHBIC 3HAHUS 110 OPTAHNYECKOW XUMUU TSl OOBSICHEHUS ¥ TPOTHO3UPOBAHUS SIBICHUN, UMEIOIIINX
€CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpPMHUPOBAHHOCTH YMEHHI: MPOBOIUTH PACUETHI IO XUMUUYECKUM (HOPMYJIaM U YPaBHEHUSIM XUMUYECKUX PEAKIIUH C
HCIOJIb30BaHUEM (PU3NYECKUX BEIMUMH (Macca, 00bEM Ia30B, KOJIMUYECTBO BEILIECTBA), XapaKTEPU3YIOIINX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: pacyEThI 10 HAX0XKICHUIO XUMHUECKON (POPMYJIbl BELIECTBA 10 U3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAaM CrOpaHMsl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁl IIPOTrHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBATL C HOBI/IHI/Iﬁ 9KOJIOTMYSCKON 0€3011aCHOCTH
IMOCJIICACTBUA OBITOBOH 1 HpOHBBOﬂCTBeHHOﬁ ACATCIBHOCTH YCJIOBCKA, CBSI3aHHOM C Hepepa6OTKOI>’I BCIICCTB, UCIIOJb30BaATh
IMOJIYUCHHBIC 3HAHWA JJIA IIPUHATHA I'PAMOTHBIX pGIHGHI/Iﬁ HpO6JI€M B CUTyalluAX, CBA3aHHBIX C XHMHeﬁ;

c(OPMUPOBAHHOCTh YMEHHI: CAMOCTOATEIBHO IIAHUPOBATh U MIPOBOAUTH XUMUUECKHM SKCTIEPUMEHT (IIOJTyUYEHUE U U3yUCHHUE
CBOMCTB OpraHU4ECKHUX BEUIECTB, KAUECTBEHHBIE PEAKIIMH YTIIEBOJAOPOAOB PA3IMUHbIX KJIACCOB U KHUCIOPOICOIEPIKALIIX
OpPraHUYECKUX BEILECTB, PELUICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4d [0 PaclO3HABAHUIO OPTaHUYECKUX BEILIECTB) C COOJIIOIEHUEM
npaBuil 0€30MaCHOr0 OOpaIlEeHus ¢ BEECTBAMHU U Ja00OpaTOPHBIM 000pyA0BaHUEM, (POPMYIHPOBATH LETh UCCIECIOBAHNUA,
MPEJICTaBIATh B PA3TUYHON (pOpME pe3ynbTaThl SKCIIEPUMEHTA, aHATHU3UPOBATh U OLIEHUBATH X JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJIFOAaTh ITpaBUJIa SKOJOTHYECKH 11eJIECO00Pa3HOTO MOBEICHUS B OBITY U TPYAOBOM JCSATEILHOCTH B IIEISIX COXPAHEHHUS CBOETO
310POBbSI, OKPYKAIOIIECH TPUPOTHOUN CPEIBI U TOCTUKEHUS €€ YCTOMYUBOTO PA3BUTHS,

OCO3HAaBaTh OMACHOCTh TOKCUYECKOTO JICUCTBUA HA )KUBbIC OPTaHU3MBbI ONMPEACTEHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAasi CMBICIT
nokazarens [IJIK;

AHAJIU3HUPOBATH HGJ’ICCOO6paSHOCTB IMPUMCHCHHA OPIraHNYCCKHUX BCIICCTB B IIPOMBIINIIICHHOCTH U B 6BITy C TOYKH 3PCHUA
COOTHOLICHUS PUCK-IIOJIb3a,



c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISTH IIEJICHAMPABICHHBIN TOUCK XUMHYECKOW HH(POPMAIIMH B PA3IMYHBIX UCTOYHUKAX
(HayyHas 1 yueOHO-HAy4YHas JIUTEepaTypa, CpeacTBa MaccoBor nHpopmanuu, UuTepHeT U qpyrue), KpUTUYECKH aHATTM3UPOBATH
XUMHUYECKYI0 HH(pOopMaIuio, nepepadaThiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUHM C MTOCTaBICHHOM yueOHOM 3a1aueil.

Conep:xkanue 00y4eHUs1: OpPraHUYecKasi XUMMUS

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenmMeT 1 3HaUE€HNE OPraHUYECKON XUMUH, NIPEACTABIECHUE O MHOI00O0Opa3uy OpraHuueCKUX COETMHEHUI.

DNEKTPOHHOE CTPOEHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSIHMS. BajeHTHblE BO3MOXKHOCTH aTOMa YIJIEpOJa.
XuMUYecKasi CBS3b B OPraHMYECKUX COEIMHEHUsX. Tunbl ruOpuanM3allid aTOMHBIX opOuTanei yriepoaa. MexaHu3msl oOpa3oBaHMsI
KOBAJIEHTHON CBs3M (OOMEHHBI U JOHOPHO-aKUENTOPHbIN). TUIbI NepeKpbIBaHUs aTOMHBIX OpOuTasel, 6- U m-cBsi3u. OJuHapHas,
NBOMHAsE M TpoitHas cBsaA3b. CrocoObl pa3pbiBa CBsI3eH B MOJIEKYyJIax OpraHuuyeckux BeulecTB. lloHsATue o cBOOOAHOM pajauKae,
HyKJ1eo(uiie u anekTpodue.

Teopust cTpoeHMs OpraHndecKkux coeauHeHnid A.M. byTiepoBa M COBpPEMEHHBIE IPEACTABICHHUS O CTPYKTYpE MOJEKYJI. 3HAUYECHHUE
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIUHEHH. MoJleKyIsipHbIe U CTPYKTYpHbIE (hopMysbl. CTpyKTypHbIE (POPMYJIIbl PAa3TUUYHBIX BUIOB:
pa3BEpHyTas, COKpalléHHas, ckeneTHas. M3omepus. Bunbl uzomepuu: CTpyKTypHas, IPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(P(PEKTHl B
MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUI (MHIYKTUBHBIA U ME30MEPHBIN 3(PPEKTHI).

[IpencraBnenne o knaccupukauu opranndeckux Bemects. [lonsTue o pyHkunoHansHOM rpynne. ['omonorus. ['omonoruyeckue psjbl.
Cucremarnueckas HomeHkiIaTypa opranndeckux coequnHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEACTaBUTENCH.
OcobeHHocTH U KiaccuuKalus OpraHu4eckux peakiuil. OKHCIUTEeIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B OPTaHNYECKON XUMUH.
OKCIIEPUMEHTAJILHBIE METOJbl M3YYEHHUs] BEIIECTB W MX MPEBPAlllEHUH: O3HAKOMJIEHHE € 00pa3llaMd OpraHM4ecKUX BEIIECTB U
MaTepuajgaMHi Ha UX OCHOBE, ONBITHI IO MPEBPAILIEHNI0 OPTaHUYECKUX BEILECTB MPU HarpeBaHuu (MiaBjieHue, 00OYIJIMBaHUE U TOPEHUE),
KOHCTPYUPOBAHUE MOJIEIIEH MOJIEKYJI OPTaHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. ['oMonornueckuit psii ainkaHoB, oOmas GopMysia, HOMEHKIATYpa U U30MepUs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHHE
MOJICKYJT AJIKAHOB, SP°-THOPHIN3AIMST ATOMHBIX OpOUTAIICH yriepoaa, 6-CBsi3b. (DH3MUECKUE CBOICTBA aTKAHOB.

XUMUYECKHE CBOMCTBA QJIKAaHOB: PEAKUHUHM 3aMEIICHUS, W30MEPU3ALMM, NETUIPUPOBAHUS, LHUKIW3AUUU, IHPOJIN3a, KPEKHHIA,
ropenus. lIpencraBnenrne 0 MexaHU3Me peakuil paIMKaJIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs: U TPUMEHEHUE aIKaHOB.




[Muknoankansl. O0mmas dhopmyna, HOMEHKIATypa u u3omepus. OCOOCHHOCTH CTPOCHHUS M XUMUYECKHX CBOWCTB MaJIbIX (IIHMKJIOMPOTIaH,
IIUKJIO0YyTaH) M OOBIYHBIX (ITMKJIONIEHTAH, [IUKJIOTEKCAaH ) MUKJIOATKaHOB. CIIocOObI IOMyYeHHS ¥ PUMEHEHHE [TUKJIOATKAHOB.

Ankenbl. ['oMonornyeckuii psii aJikeHOB, oOmasi popMyia, HOMEHKJIATypa. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ
AJIKEHOB, spz-m6pmu/13aum aTOMHBIX opOuTanel yriepoaa, o- u m-cBsi3u. CTpyKTypHas U reoMeTrpudeckas (IIUC-TpaHC-) U30MEPHUS.
Pu3NYeCKUe CBOMCTBA AIKEHOB. XUMUYECKUE CBOMCTBA: PEAKIMU NMPUCOCINHEHUS, 3aMEILECHUS B O-TIOJI0KEHUE MPU ABOMHOMN CBS3H,
noyuMepu3anu 1 okucienus. [lpaBuwiio MapkoBHukoBa. KadecTBeHHBIE peakiuu Ha JBOWHYIO CBsi3b. CHOCOOBI MOJMy4YEHUS U
MIPUMEHEHUE aJIKEHOB.

Ankanuensl. Kimaccudukanus ankaaueHoB (CONpsiKEHHBIEC, U30JIUPOBAHHbBIE, KyMYIUuposaHusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS
U XMMHYECKUX CBOICTB COMNPSHKEHHBIX AueHoB, 1,2- u 1,4-npucoenunenue. I[lomumepusanus conpsk€HHBIX AueHOB. CrocoObl
MOJYYECHUS U IPUMEHEHUE AJIKAIUCHOB.

Ankunbl. 'oMonornueckuil psij aJIKWHOB, 0011as GopmyJia, HOMEHKJIATypa U U30MEpUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ aJIKMHOB, Sp-THOPHUAN3ALINS aTOMHBIX opOuTasiei yrieponaa. duznueckue CBOMCTBA AIKWHOB. XMMUYECKUE CBOMCTBA: pEAKIIUU
MPUCOCINHEHNS, TUMEPU3ALINN U TPUMEPHU3ALUU, OKUCIEHUs. KUCIOTHBIE CBOMCTBA AJIKWUHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KadecTBeHHbIE peaKiuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUSI U MPUMEHEHUE AJIKUHOB.

ApomaTrdeckue yriieBoJIoposl (apensl). ['oMonoruyeckuit psj apeHoB, odiias GopMyiia, HOMEHKIATypa U U30MepHsi. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OeH3oja. DPu3nueckue CBOMCTBA apeHOB. XMMHUUYECKHE CBOMCTBA OEH30J1a U €ro TOMOJIOTOB:
peakiuu 3aMenieHus: B OCH30JbHOM KOJIBIIE U YTJIEBOJAOPOHOM PaJuKale, peakiu MPUCOSAMHEHUS, OKUCICHIE TOMOJIOTOB O€H30171a.
[IpencraBnenre 00 OPUEHTUPYIOIIEM JEUCTBUM 3aMecTUTENIC B OCEH30JHOM KOJIbIIE Ha TMpPUMEpPE aJIKWJIBHBIX paJUKaJoB,
KapOOKCUIIbHOM, THUIAPOKCHIBHOW, aMHUHO- W HUTPOTPYIIbI, aTOMOB TrajgoreHoB. (OCOOEHHOCTH XWMHUYECKHX CBOWCTB CTHpOJIA.
[Tonmumepuzanus ctuposia. CnocoObl MOTyYEHUST U TPUMEHEHUE apOMAaTUIECKUX YTIIEBOIOPOIOB.

[Tpuponusrii ra3. [lonytasie HedTsHbIE ra3bl. HedTh 1 €€ mpoucxoxnenue. KaMeHHBIN yroyib M MPOAYKTHI €ro nepepadboTku. CrocoOsl
nepepabOTKU HEPTHU: IEPErOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKUI), pUOpMHUHT, upoJin3. [IpoaykTel nepepaboTku HedTH, UX
MPUMEHEHHUE B MMPOMBIIIICHHOCTH U B OBITY.

['eHeTHyeCcKas CBSI3b MEKY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE raJOTE€HITPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiun 3aMEICHUS rajoresa Ha
TUJIPOKCOTPYIITY, HUTPOTPYMITY, HAAHOTPYIITY, aMUHOrpynny. JleicTBME Ha TajoreHIPOU3BOAHBIE BOJHOTO M CIHUPTOBOTO pacTBOpa
mEnoun. BzaumoaencTBue TUrajJoreHAIKaHOB ¢ MArHUEM M [IUHKOM. [IOHSATHE 0 METauI0OpPraHUYECKUX COEAMHEHUX. Vcnonb30Banue
TaJIOTEHIIPOU3BOIHBIX YTIIEBOJOPOIOB B OBITY, TEXHUKE U MIPU CHHTE3€ OPTaHUYECKUX BEITICCTB.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YYCHMsl BEIIECTB M MX MPEBPAIICHHN: U3ydeHHEe (U3MUECKUX CBOWCTB  YIJIEBOJOPOIOB
(pacTBOPUMOCTH), KAaYECTBEHHBIX PEAKIMK YTJICBOJOPOJOB PAa3IUYHBIX KJIaccoB (oOeciBeunBaHWE OPOMHON WM HWOJHON BOJBI,




pacTBOpa II€pMaHraHaTa Kajius, B3aMMOJEWCTBHE alleTWICHa C aMMHadHbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe YIJepoJia U BOJOPOJa B OPraHMYECKHX BEIECTBAaX, MOJTYYCHHE STHUJICHAa M U3YYEHHE €r0 CBOMCTB, O3HAKOMJICHHE C
kouekiusiMu «Hedtb» u «Yronb», ¢ oOpa3namMu IMIacTMAcC, KaydyyKoOB W PE3HHBI, MOIECIMPOBAHUE MOJEKYJ YIJIEBOJOPOJOB U
raJIOreHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxaniue opranuieckue coeJuHeHMs.

[IpenenbHbie oHOATOMHBIE CIUPTHL. CTpoeHUE MOJIeKy (Ha MpuMepe MeTaHojia U 3TaHoja). ['omonornyeckuii psj, obmas gopmyia,
U30Mepus, HOMEHKJIaTypa U kiaccupukanus. Ouznyeckre CBOMCTBA MPEEIbHBIX OJHOATOMHBIX CIUPTOB. BOIOPOIHBIE CBS3U MEXKITY
MOJIEKYJIAaMUA CIIUPTOB. XMMUUYECKHE CBOMCTBA: PEaKLUU 3aMEIleHUs, AeTupaTali, OKUCIECHUs, B3aUMOJICHCTBUE C OPTAaHUYECKUMU U
HEOPraHWYEeCKUMH KuciaoTamu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIHPTHL. JlelicTBHME 3TaHOIa M METaHoJa Ha OPraHHU3M
yenoBeka. CriocoObl MOJyYeHNs U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Tpoctbie 3pupsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaToMHbI€ CIIUPTHI — STUIICHTJIUKOIb U MIHIEpUH. PU3NUEeCKUEe U XMMUYECKUE CBOMCTBA: PEAKIIUU 3aMEIIECHUS], B3AUMOJIEHCTBUE C
OpraHWYEeCKMMHU U HEOPraHWYECKHMMH KHUCIOTaMH, KaUeCTBEHHAs peaklMs Ha MHOroaTOMHbIE crupThl. [IpeacTaBieHne o MexaHu3Me
peakiuii HykieopuIbHOTO 3amenieHusd. /lelicTBue Ha opraHus3Mm uenoBeka. CrocoObl TMOJMYYEHHUS] M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHHe MOJIEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOIPYNIbI U O€H30JIbHOTO siapa. Pusndeckue cBoiicTBa Gperona. OcoOEeHHOCTH
XMMHYECKUX CBOMCTB (peHosa. KauecTtBenHble peakunu Ha GpeHon. TokcuuHocTs Gerona. CriocoObl momydeHus ¥ MpuMeHeHne (peHona.
deHondopmanbIeruiHas cMoa.

KapOoHuinbHbIE COETUHEHUS — albJerHJbl M KETOHbI. DJEKTPOHHOE CTPOEHHE KapOOHWIBHOM TIpynnbl. ['oMosornyeckue psiibl
aJIbJICTUJIOB M KETOHOB, 00mas (opmyna, nzoMepus 1 HOMEHKIaTypa. Ou3ndyeckue CBOWCTBA albJETHIOB U KETOHOB. XUMHUYECKHE
CBOICTBa aNbJIErHI0OB U KETOHOB: peakuuu npucoeauHenus. OKucieHrne anbAeruoB, KaYeCTBEHHbIE peakuu Ha ainpaeruabl. CriocoOsl
MOJIyYeHUS] M IPUMEHEHHE AJIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOEHHUS MOJIEKYJl KapOOHOBBIX Kucior. W3omepus u
HOMeHKJIaTypa. dusnyeckrne CBOICTBA OJHOOCHOBHBIX MpPEAENbHBIX KAPOOHOBBIX KHUCIOT. BOAOpONHBIE CBSI3U MEXAY MOJIEKyJIaMu
KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuus 3Tepu(UKAUU, PEAKIUU C YYaCTHEM YTIEBOAOPOIHOIO
paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOW KHUCHIOTHL. [loHSATHE O MNPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(dupax.
MHuoroo0Opasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWMCTB HEMNPEEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIOT, AMKAPOOHOBBIX
KHUCJTIOT, THJIPOKCHUKapOOHOBBIX KHUCIOT. [IpeacraBurenu BhICHIMX KapOOHOBBIX  KHCJIOT: CT€apuHOBAs, MaJbMUTHHOBAS,
OJICUHOBAsL, IUHOJIEBAS, TUHONEeH08as KUCTIOThI. CIIOCOOBI MOTYUYEHUs U MPUMEHEHHE KapOOHOBBIX KUCIOT.



Crnoxubie 3¢upsl. ['omomornyeckuit psg, oOmas Qgopmyia, u3oMepuss U HOMEHKIaTypa. PU3MYECKHe U XUMUYECKHE CBOWCTBA!
TUAPOJIN3 B KMCIIOW U LIEJIOYHOU Cpene.

Kupsi. Ctpoenue, GpuU3nvyecKkue 1 XMUMUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOW U 1IEI0YHOM cpene. OCOOEHHOCTH CBOMCTB JKUPOB,
COZIEPIKAINX OCTATKH HEMPEACIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIECE JCHCTBHE.

OO6mast xapakrepucTuka yriaeBoioB. Kiaccudukanus yrieBonoB (MOHO-, AW- W Toaucaxapuibl). MoHocaxapusl: TJIOKO3a,
bpykTO3a, rajakrosa, pudosa, 1e30kcuprudo3a. @uznyeckre CBOMCTBA U HaXOXAeHUE B mpupoje. PoTocuHTe3. XUMHUUECKUE CBOMCTBA
TJIFOKO3bI: PEAKIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUAHON TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [Ipumenenue rimokossl, eé
3HAQYEHUE B JKA3HENCATEIIBHOCTH oOpraHusma. Jlucaxapuubpl: caxapo3a, MalbTO3a M JaKTo3a. BoccTaHaBIMBapOIIME U
HEBOCCTAHABIMBAIOIME Aucaxapuasl. I'mapomns nucaxapuno. Haxoxnenue B mpupoae u npuMeHenue. [lommcaxapuapl: kKpaxman,
IJIMKOTEH U 1eU10103a. CTpOSHHE MAaKpOMOJIEKYJ KpaxMalia, TIIMKOTeHa U UEeUT0I03bl. DU3ndecKkrue CBOMCTBA KPAXMAJIa U LIEJITIOIO36L.
XWMHUYECKHE CBOWCTBA Kpaxmania: TUAPOJW3, KAYECTBEHHAs pPEakuus C HOAOM. XUMHYECKHME CBOMCTBA ILEJUIFOJIO3bI: THUAPOJIU3,
noyueHue 3pupoB 11esu1t0103b1. [ToHsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM MIENK).

OKCIIEPUMEHTAIbHBIE METOJIbI U3YYECHUS BEUIECTB U WX NPEBPAIICHUN: PACTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJCHCTBUE
JTaHOJIA C HATPUEM, OKUCJIEHUE JTUIIOBOTO CIIMPTA B AJIBJIETMJ HA PACKAJIIEHHOW MEIHOU IIPOBOJIOKE, OKUCIIEHHE JTHUJIOBOIO CIUpPTa
JUXpOMATOM Kayusi (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), KAaYECTBEHHBIE pPEAKIMM Ha albJeruabl (C THIPOKCUIOM
muammuncepeopa(l) u rugpokcuaom menu(ll)), peakmus riuuepuHa c¢ rungpokcugom menu(ll), xumuyeckue cBoOWCTBa pacTBOpa
YKCYCHOM KHCIIOTBI, B3aMMOJIEUCTBUE pacTBopa IJOKOo3bl ¢ ruapokcuaoM menu(ll), B3aumonelicTBue kpaxmajia ¢ HOAOM, pELICHHUE
AKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMaM «CriupThl ¥ PeHobl», «KapOooHoBbie KUCTOTHI. CIOKHBIE dPUPHI.

A3oTcoaep:kaliMe OpraHuyYecKre CoeJUHEeHUs.

AMMHBI — OpraHUYEeCKUE MPOU3BOIHbIE aMMuaka. Kinaccudukaius aMiuHOB: anudaTHYecKue U apoOMaTHIECKUE; IEPBUYHbBIC, BTOPUYHBIC
u TpetuuHble. CTpoeHue MOJIeKyJ, oOmas ¢gopMyna, U30MEpHs, HOMEHKIaTypa W (u3myeckue cBoOWCTBAa. XUMHUYECKOE CBOMCTBA
annpaTUueCKUX aMUHOB: OCHOBHBIE CBOMCTBa, AJIKUJIMPOBAHUE, B3aMMOJCHCTBUE MEPBUYHBIX aMHHOB C a30TUCTOM kuciaoToi. Conu
ANIKAJIAMMOHHSL.

AHWIVH — IPEACTABUTENIb AMUHOB apOMAaTHUYECKOTO psaga. CTpoeHue aHnianHa. B3auMHoO€E BIMSIHUE TPYIIT ATOMOB B MOJIEKYJIE AaHUJIMHA.
OcoOEHHOCTM XHMHMYECKMX CBOMCTB aHWiIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CHocoObl TOJY4eHUS] W MPUMEHEHHE
anudatniyeckux aMuHoB. [loayueHre aHuIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u uzomepusi. OTaeabHbIE NMPEACTAaBUTENN 0-aMHUHOKHUCIIOT: TJIMIMH, anaHuH. ®u3nyueckue CBOMCTBa
AMUHOKHUCIIOT. XHMMHYECKHUE CBONCTBAa aMHHOKHCIOT KaK aM(OTEpPHBIX OPTraHWYECKUX COCAMHECHHM, pEeaKius MOJMKOHJICHCAIINH,
oOpa3oBaHMe NMENTUAHOMN CBsA3U. bruonornueckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U THIPOJIN3 IENTHIOB.




benku xak npupoansie nonumepsl. [lepBuunas, BTOprUHas U TPETUYHAS CTPYKTypa OeaKkoB. XUMUYECKHE CBOWCTBA OEIKOB: THAPOIIU3,
JieHaTypalus, KaueCTBEHHbIC PEAKIIMN Ha OCJIKH.

OKCIEepUMEHTAIbHBIC METO/Ibl M3YYEHUS] BELIECTB W WX TNPEBpAIEHUN: pacTBOpeHHE OENKOB B BOJE, JA€HATypalus OelIKOB MpH
HarpeBaHUM, LBETHbIE pEAKUUU Ha OEJIKH, pEUIeHHE HKCIEPUMEHTAJIbHBIX 3a7ad I0 TeMaM «A30TcoAepKallie OpPraHUYECKUe
COEIMHEHUsD» U «Pacnio3HaBaHne OpraHUYECKUX COCIUHEHUN.

BbicokoMoJIeKyISIDHbIE COeIMHECHUS.

OCHOBHBIEC ITOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3aLNH,
cpenHss MoJekyisapHas Macca. (OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COCIMHEHMM — IOJMMEpHU3alus U
ITOJIMKOH/ICHCALIMSL.

[TomumepHbie Martepuansl. IlnacTtmaccsl (HOJMATHIIEH, NOJUINPONWIECH, NOJUBHHWIXJIOPUA, MHOJUCTUPOJI, MOJUMETUIMETAKPUIIAT,
NOJIMKapOOHATHI, MOJUATUIIEHTEpePTANIAT). Y THIIM3AIUS U IepepadOTKa IIACTHKA.

DnacTOMEpbI: HATypaJbHBIN KayuyyK, CHHTETUYECKUE KayuyKu (OyTaaleHOBBIN, XJIOPOIIPEHOBBINM, N30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.
BonokHa: HaTypanbHbI€ (XJIOMOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO03a, allEeTATHOE BOJIOKHO), CHHTETHYECKHUE (KAIIPOH U JIaBCAaH).
[Tonmumeps! cienuantbHOro Ha3HAYeHUs (Te(IIOH, KEBIIAp, SJIEKTPONPOBOAAIINE MOIUMEDPDI, OMOpa3araeMble MOJIUMEPHI).
OKCHEpUMEHTAJIbHBIE METO/bl MU3YYEHHUs BEIIECTB M UX NPEBPAIICHUN: 03HAKOMJIEHHE C 0o0pa3luaMu MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIJIaCTMAcCC, Kay4yKOB, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a4a4 110 TeMe «Pacrno3HaBaHue miacTMacc U BOJIOKOHY.

PacuérHeble 3anaum.

Haxoxzaenue MomnekyyisspHOW (OpMyJibl OpraHMYECKOr0 COEAMHEHHsS IO MAacCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB,
HaXO0XKJIE€HUE MOJIEKYJISIPHON (pOpMYJIbl OPraHU4eCKOro COEAMHEHUS 110 Macce (00bEMY) MPOIYKTOB CrOPaHus, O KOJUYECTBY BELIECTBA
(Macce, 00BEMY) IPOAYKTOB PEAKIIUN H/UIIM UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYpHOU (POpPMyJIbl OpraHMYECKOro BellecTBa Ha
OCHOBE €ro XMMHUYECKHX CBOWCTB HJIM CIIOCOOOB MOJYYEHHs, OINpPEAEJCHHE IOJIM BbIXOJA MPOAYKTa pEaKklUUh OT TEOPETUUYECKU
BO3MOXHOTO.

MexXnpeaMeTHbIe CBSI3H.

Peannsanuss MEXNpPEIMETHBIX CBS3€M NMPU W3yYEHUM OpPraHMYECKOW XMMHM B 10 Kitacce OCYyIIECTBISIETCS 4epe3 MCIOJIb30BAHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX NOHITHM, TaK U MOHATHUIA, TPUHATHIX B OTAEJBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TMOHSATHS: SIBJIIEHWE, HAY4YHBIM (aKT, TUIIOTE3a, TEOpHs, 3aKOH, AaHAJM3, CUHTE3, KIacCHU(PUKaLus,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEb, MOAEIINPOBAHNUE.

dusuka: maTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTHUECKUN ypOBEHb, BEILIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSTHUE BEILIECTBA, (PU3NYECKUE BEIIMUUHBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.




buonorus: kneTka, opranusm, s3KocructemMa, ouocdepa, MeTadoIM3M, HACIEICTBEHHOCTh, aBTOTPO(PHBINA U reTepOTPODHBIN TUIT MUTAHUS,
OposkeHue, POTOCUHTE3, JbIXaHUEe, OCJIKH, YTIEBOIbI, XKUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hsie UCKOMAEMbIe, TOILIUBO.

TexHonorus:: NHIIEBbIE MPOAYKTHI, OCHOBBI PAIlIOHAIBHOTO THMTAaHUs, MOIOIIME CPEJCTBA, MaTepHajbl W3 MCKYCCTBEHHBIX U
CHUHTETUYECKUX BOJIOKOH.

Temaruyeckoe mianuposanue 10 kiace

No HauMenoBaHue pazziesia i TEMbI ypoKa KomunuectBo ara no Jata o dakty
ypoKa 4acoB IIaHy
1 [IpenMer n 3HAYEHME OPraHUYECKON XUMUU, IPEACTABICHHUE O 1

MHOT000pa3uu OpraHuueCKUuX COCTUHEHUMN

2 DIIEKTPOHHOE CTPOEHUE aToMa yriiepoja ( OCHOBHOE U 1
BO30YKJIeHHOE). BajleHTHBIE BO3MOXKHOCTH aTOMa yriepo/a.

3 XyMHUYECKas CBSA3b B OPTAHUYECKUX COSAUHEHUSX. MeXaHN3MBbI 1
00pa3oBaHUsI KOBAJICHTHOW CBSI3H.

4 Teopus CTpOEHUS OpraHUYECKUX CoeAMHEHNN byTiepoBa 1

3) Bubl uzoMepun: CTpykTypHasi ¥ IpOCTPaHCTBEHHAs. DNeKTpoHHble | 1
3¢ (PexTrl B MOJIEKyIaX OPraHuYECKUX COeTUHEHHM

6 [Ipencrapienue o kinaccuUKAUKU U CUCTEMATUUECKOMN 1
HOMCHKJIAType




7 Knaccudukanus peakiuii B OpraHn4eckoil XUMHUH

8 CucremaTtu3zanus 1 00001IeHNE 3HaHUH TI0 TEME

9 AJKaHbBI: TOMOJIOTHYECKUH psifl, 001Ias Gpopmyiia, HOMEHKIATypa U
M30MEpHUs, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYT

10 DU3NYECKUE U XUMUYECKHAE CBOKCTBA AJIKAHOB

11 Haxoxnaenue ankaHoB B npupoze. CriocoObl MOTy4eHUs U
MIPUMEHEHUS aJIKaHOB B MIPUPO/IE.

12 [uxnoankaHel: 001ast popmysia, HOMEHKJIATypa U U30MEPHS,
O0COOEHHOCTH CTPOEHHS U XUMHUYECKUX CBOKCTB, CIIOCOOBI
MOJIYYEHUS U IPUMEHEHUS

13 Pemenune pacueTHbIX 3a/1a4 HA ONPEAECIEHUE MOJIEKYIISIPHOM
(opMyJIbl OPraHMYECKOrO BELIECTBA 110 MAaCCOBBIM JI0JISIM aTOMOB
AJIEMEHTOB, BXOSAIIMX B COCTaB

14 AJKEHBI: TOMOJIOTHYECKUH psifl, 0011ast popmMylia, HOMEHKIIATYpa,
ANIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, CTPYKTYpPHAs
Y LIUC- TPAHC U30MEPHUSI AIIKEHOB

15 DU3MYECKUE U XMMUYECKHUE CBOMCTBA aJIkeHOB. [IpaBuiio
MapkoBHUKOBa

16 CriocoObl MPUMEHEHHUS U TIOJTyYEHUS aIKEHOB

17 [Tpaktuueckas pabota Nel mo teme : «Ilonmyuenue sTuneHa u




W3y4YEHUE €TO CBOMCTB)

18 Pemmenne pacueTHsIX 3a71a4 Ha ONpeAeIeHNEe MOJICKYIIPHON
(opMyJIbl OPraHU4YECKOTO BEILIECTBA

19 AJKaJueHbIl: COTPSKEHHbBIE, KyMYJIUPOBAaHHbBIE  M30JUPOBAHHBIC.
Oco0eHHOCTH AIIEKTPOHHOT'O CTPOECHMS

20 XUMUYECKUE CBOMCTBA CONMPSIKEHHBIX TUEHOB

21 CnocoObl OJIy4eHHS U IPUMEHEHHSI AJIKaIHEHOB

22 AJIKMHBI: TOMOJIOTUYECKUH psifl, oO1ast popmysa, HOMEHKIATYpa,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, (pr3udeckue
CBONCTBA

23 XVWMHYECKHE CBOMCTBA AJIKHHOB

24 KauecTBeHHBIE peaKIIMM HA TPOMHYIO CBS3b

25 CnocoObl OJTy4eHHs U IPUMEHEHHUS AJIKUHOB

26 Pemenwne 3ama4: pacyeTsl M0 ypaBHEHUIO XUMHUECKUX PEaKIINA

27 CucremaTtu3zanus 1 000011IeHUE 3HaHUH TI0 TEME

28 ApeHBbI: TOMOJIOTUYECKHM psfl, oO11as hopMmyra, HOMEHKIIATypa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OEH30J1a U
Tonyona. OU3NYecKue CBOWCTBA

29 XHWMHUYECKHE CBOMCTBA APEHOB: PEAKIIUN 3aMEILICHHS




30

XUMHYECKHUE CBOWCTBA APEHOB: MPUCOEAUHEHUE, OKUCIIEHNE
rOMOJIOTOB O€eH30J1a

31 Oc00EHHOCTH XMMUYECKUX CBOMCTB CTHPOJIA

32 Pelienne pacueTHbIX 3a/1a4 Ha ONPEACICHUE MOJIEKYISIPHOI
(bopMyIIbl OPraHUYECKOTO BEIIeCTBA

33 CriocoObl MoTydeHus: U MPUMEHEHUS apeHOB

34 I'eneTnueckas CBsI3b MEXKAY pa3IMYHBIMU Kitaccamu Y B

35 PacueTsl o ypaBHEHUAM XUMHAUYECKHX peaknuuii. CucremaTuszanus u
0000111eHHE 3HAaHUH 110 TEME

36 [Ipupoansiii ras. [lonyTHble HePTSIHHBIE Ta3bI

37 KameHnHblii yrosis 1 IpOAYKTHI €ro nepepadoTKu

38 Hedts u ciocoOs1 ee nepepaboTku. [IpuMenenne npoaykToB
nepepaboTku HeTH

39 ['eneTndeckas CBSA3b MEXAY pa3InYHBIMU Kiaccamu Y B

40 ["amorenonpousBoiHbIE Y B: 3JIEKTPOHHOE CTPOEHUE, PEAKIINU
3aMeIleHMs raJoreHa

41 JlelicTBUE 1I€I04YEeN HA TalOreHONPOU3BOIHbIE. B3anMoericTBue
JUTAJIOT€HOATKAHOB C MarHUEM M LIMHKOM

42 Cucremartuzanus 1 0000111eHIE 3HaHUH 110 pa3aeny YB




43

Kontponbnas padota Nel o Teme «YTIeBOIOPOIBI

44 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTHYECKHM psif, 001as
dbopmyna, cTpoeHHe MOJIEKYI, U3oMepust, pru3ndecKkrue CBOMCTBA

45 XHUMHUYECKUE CBOMCTBA OJTHOATOMHBIX CIIUPTOB

46 CnocoObl OJIy4eHHS U IPUMEHEHHSI OJJHOATOMHBIX CIIUPTOB

47 [IpocTeie 3¢upbl: HOMEHKIIATypa U U30MEPHsi, 0COOEHHOCTU
(GU3NYECKUX U XUMHUYECKUX CBOWCTB

48 MHOroaToMHbI€ CIUPTHI: 3TUIIEHTIIMKOIb, TIulepuH. Ousndeckue u
XUMHUYECKUE CBOMCTBA

49 CnocoObl OJIy4eHHS U IPUMEHEHHSI MHOTOATOMHBIX CIIUPTOB

50 @DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE CBOMCTBA. TOKCHYHOCTH
dbeHona

51 XUMHUYECKHE CBOMCTBA peHoIa

52 CnocoObl oJy4eHHs U IPUMEHEHHsI (peHoIa

53 [Ipaktuueckas pabora No2 «PerieHne pac4eTHBIX 3aja4 110 TEME:
«CrnupThl U (HEHOTBI»

54 Cucremarusaius u 000011IeHHE 3HAHUH TI0 TeMe

95 AJBAETHU]IBI 1 KETOHBI: AJIEKTPOHHOE CTPOEHUE KapOOHMIILHOMN

IPyIIbI, TOMOJIOTUYECKHE PAbI, 001mas popmyia, n3oMepus u




HOMEHKJIaTypa

56 DuU3NUECKUE U XUMAYECKHUE CBOMCTBA AJIBIETHIOB U KETOHOB

57 Peakumu okucieHns U KaueCTBEHHBIC PEAKIINH albACTUIIOB U
KETOHOB

58 CnocoObl OJIy4eHHS AJIbJIETUAOB U KETOHOB

59 OnHOOCHOBHBIE NpeieTbHbIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH
CTPOCHHS UX MOJIEKYJI

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT, UX (PU3NUECKUE
CBOKCTBA

61 XHUMUYECKHE CBOMCTBA KUCIOT

62 Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. MHOTOOOpa3ue
KapOOHOBBIX KUCJIOT

63 Oco0EeHHOCTH CBOMCTB HEIPEACIBbHBIX U ApOMATHUYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenn BHICIINX KAPOOHOBBIX KHCIOT

64 [ToHsATHSA O NPOU3BOIHBIX KAPOOHOBBIX KUCIOT

65 CriocoObl IOJTy4eHHS M PUMEHEHHSI KapOOHOBBIX KHCIIOT

66 Crnosxnble 2UPBI; TOMOJOTUYECKUN Psifl, 001Iast popmyia,

HU30MCPpHA, HOMCHKJIATypa




67 duznyecknue 1 XMMHUUECKHE CBOMCTBA CIIOKHBIX 3(UPOB

68 Pemenne pacueTHbIX 3a7a4: MO0 YPAaBHEHUIO XUMUYECKON PEaKIUH,
Ha OIIpe/IeJICHNE MOJIEKYIISIPHON (POPMYJIbl OPraHUUECKOIO BELECTBA

69 [TpakTtrueckas pabota Ne3 PerieHne sKkCriepUMEHTATBHBIX 3a71a9: «
Kap6oHoBbie kucnoThl. Cli0KHbBIE 3(PUPBD)

70 XKupsl: cTpoenue, pu3nueckre 1 XUMUYECKHUE CBOMCTBA, THAPOIIU3

71 Oco0EHHOCTH CBOMCTB KHUPOB, COAECPKALIUX OCTATKH HEMPEAECIbHBIX
KHUPHBIX KUCTOT. JKUPHI B mpupoe

72 Mpbuia, KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOILIEE
nericreue. [lonsitue o cunTeTnueckux moromux cpeacreax (CMC)

73 I'eneTnueckas cBsa3b Y B 1 KMCIOpOoAOCOAEpKAIIUX OPraHUYECKUX
BEIIECTB

74 PacdeTtsl o ypaBHEHUSIM XUMUYECKUX PEAKIUN

75 CucremMatusanusa 1 0000IIEHNE 3HAHUI 10 TEME

76 OO611ast xapakTepuCTHKa YTIEBOAOB M UX KiaccupuKanus

77 Monocaxapuapl: pU3NUYECKUE CBOMCTBA U HAXOXKACHUE B PUPOJIE

78 IIprMeHeHne MIIOKO3bI: €€ 3HAYCHHE B KU3HEACATEIbHOCTH
opraHusma

79 Jucaxapuaspl: caxapo3a, MajabT03a, JIJAKTO3a




80

[Tonucaxapuapl: CTpOCHHE MOJIEKYJIbI, GU3NUECKHUE U XUMUYECKHUE

CBOWCTBA

81 [TonsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemmenne pacueTHbIX 33714 Ha OINPEACTICHUE TOJIM BbIX0/1a TPOAYKTa
peakiuu OT TEOPETUUECKHU BO3ZMOXKHOTO

83 CucremaTu3anus 1 00001IeHNE 3HAHUH TIO pa3aery

84 KonTponbnas padota Ne2 o teme « Kucnoponoconep:xaiue
OpTaHMYECKUE COCTUHEHUS

85 AMUHBI: KJlaccuukalus, CTpoeHue MoJIeKy1, oomas popmyna,
U30MepUs, HOMEHKIJIaTypa U (pU3NYECKUE CBOWCTBA

86 XUMUYECKHE CBOMCTBA an(PAaTUUECKUX aMUHOB

87 AHWIMH: CTpOEHUE MOJIEKYJIbI, 0COOEHHOCTH, XUMUYECKUE CBOWCTBA

88 CriocoObI ToTydeHus: ¥ MpUMEHEHUs an(paTuIecKux aMruHOB

89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U N30Mepusi, GU3NIECKue CBOMCTRA,
OTJICNIbHBIE MPEACTABUTEITN AMUHOKUCIIOT

90 XUMHUUYECKHE CBOMCTBAa AMUHOKHUCIIOT, NX OMOJIOTHYECKOE 3HAUCHHE.
CuHTE3 ¥ TUIPOIN3 TIETITU/IOB

91 benku kak npupoiHbie MOTUMEPHI, CTPYKTYPbI OEIKOB

92

XHUMHYECKHE CBOUCTBA OEJIKOB




93

A3oTocoiepxalue reTepoukinyeckue coeiuHenus. HykinennoBbie
KHUCIIOTBI: COCTaB, CTPOEHUE, OMOJIOTHYECKas POJib

94 [Ipaktuueckas padota Ne4 Perienue skcriepuMeHTaNbHBIX 33124 110
TeMe: «A30TOCOJIepKalle OPTAHUYECKUE COCTUHEHHUS

95 [Ipaktuueckas padota No5 Perienue skcriepuMeHTaNbHBIX 33124 110
TeMe: « Pacno3HaBaHue OpraHuYeCcKUX COCIMHEHUI

96 KontponbHas padota Ne3 o Teme : « A3oTocoiepxaiine
OpraHUYeCKUE COETUHECHUS

97 OCHOBHBIE IOHATHSI XUMUH BBICOKOMOJIEKYJIIPHBIE COEMHEHUS U
METOJIbl UX CHHTE3a — ITOJIMMEPU3ALUs U TIOJMKOHIEH AU

98 [Tnactmaccel. YTunuzanus 1 nepepadoTka miacTMace

99 DnacToMepbl: HaTypaJIbHbIN U CHHTETUYECKUN KaydyKu. Pe3nna

100 BomnokHa: HaTypanbHbIE, HCKYCCTBEHHBIC, CHHTCTUUECKHE.
[Tonumeps! cienuanbHOrO Ha3HAYEHUS

101 [Ipaktuueckas pabora Ne6. Penienne skciepuMeHTAIbHBIX 3aa4 110
TeMe: « Pacno3HaBaHHe MJ1acTMacC U BOJIOKOH»

102 O06o00uIeHue U cucTeMaTU3alys U3yYeHHOTO MaTepraa 1o TeMe: «

BpICOKOMOJIEKYISIPHBIE COCTUHEHUSI




[Tpunoxenuel

IHudposbie 00pazoBaTe/ibHbIe HHTEPHET-PECYPCHI:
http://www.mon.gov.ru MuHKCTEpCTBO 00pa30BaHUs U HAYKH
http://www.fipi.ru ITopran ®UIN — denepanbHbIil HHCTUTYT MEAArOTHYECKUX U3MEPCHUN
http://www.ege.edu.ru ITopran EI'D (uadopmanmronHo noaaepxku EID)
http://www.probaege.edu.ru IMopran Enunbiii sx3ameH
http://edu.ru/index.php ®enepanbubiii mopTan «Poccuiickoe 00pa3oBaHUe
http://www.infomarker.ru/top8.htmIRUSTEST.RU - dheaepanbHblii IEHTP TECTUPOBAHHUS.
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http://www.pedsovet.org Beepoccuiickuii Uatepret-Ilencoser

MUHHUCTEPCTBO TIPOCBEIIEHUSI POCCHUICKOI ®EJEPALIMU

MUHUCTEPCTBO MPOCBEMIEHUS U BOCIIUTAHUS Y JIbTHOBCKOM 00J1aCTH

VYnpasnenue oopazoBanus MO «H3eHCKU paiioH»

PACCMOTPEHO COT'JTIACOBAHO YTBEPXIAIO
Ha [IIMO yuutenein 3amectuTtens Aupekropa no YBP HupekTop
€CTECTBEHHO-HAayYHOI' O basuna H.I'. E.H.BopoHoBa
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uukia. Pykosogurens HIMO 2023r npukaz Ne 176 or  29.08.23.
Margeiiknna H.B.
IIporokon Ne ot 2023.

Pabouas nporpamma
10 XUMUU

st 11 kmacca cpeHero o01mero oopa3oBaHus
Ha 2023-2024 ron

CocraBuTenb:
®uzynosa E.A.
YUUTEb XUMUHU

Huza. 2023r
IHOACHUTEJIBHA A 3AITNCKA

Pabouas nmporpamma 1o XuMuUM Ha YpOBHE CpeAHET0 00111ero oopazoBaHust pazpadboTaHa Ha ocHOBe DeiepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUM K pe3yabTaTaM 0CBOCHHS defepabHON
oOpazoBarenbHOI mporpaMmbl cpeanero obmiero oopaszoBanusa(P@OIT COO), npencraBnenubix B GenepanbHoM
rocyjapctBeHHOM oOpazoBaTeiabHoM cTtaHaapte COO, ¢ yuérom Konnenuuu npenojaBaHus y4eOHOTo npeaMeTa « XuMus» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepainu, peanu3yonmx OCHOBHbIE 00pa30oBaTeIbHbIE IPOTPaMMBI, U

OCHOBHBIX MoJjiokeHui «Ctpareruu pa3BuTus BocnuTanus B Poccuiickoit @eneparuu Ha niepuoa 1o 2025 roga» (Pacniopsikenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).



XWMHus Ha YPOBHE YTiyOIEHHOTO U3YUYEHHUS 3aHUMAaET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYUYHOT0 00pa30BaHUs yUalIuXCs
10 knaccoB. M3ydyenue npenmMera, peajimzyeMoe B yclIoBUIX AU epeHInpoBaHHOTO, MPOPUIBLHOTO 00yUeHHUs, TPU3BAHO
oOecreunTs 00111e00pa30BaTENbHYIO U 00IIEKYIBTYPHYIO MTOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIJISl aanTalllui UX
K OBICTPO MEHSIIOIIMMCS YCIOBHSIM KM3HU B COIIUYME, a TAKXKe JUIsl IPOJOJIKEHUST OOYUYEeHHS B OpraHU3alUsIX
npodeccroHanbHOT0 00pa30BaHUs, B KOTOPBIX XUMHS SIBJISIETCSL OJTHON U3 MPUOPUTETHBIX JTUCIUTUIMH.

B nmporpamme o xuMuu HazHaueHHUE MpeaMeTa «XUMUSD MOTydaeT MoIPOOHYI0 HHTEPIPETALINIO B COOTBETCTBUH C
ocHoBonozararomumu noioxeHussMu I'OC COO o B3anMoo0yCcI0BIEHHOCTH LIETIEH, COepKaHus, Pe3yIbTaTOB O0y4YEeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB. CBHUIETEILCTBOM TOMY SIBJISIFOTCS CIICAYIOIIUE BBIMOIHIEMbIE IPOTPaMMON
M0 XUMHUH (PYHKIIHHU:

. MH(OPMAMOHHO-METOANYECKAs, peaTu3alisl KOTOPO 00eCIeUnBaEeT NOJYYEHHE MPEACTABICHUS O LIEISAX, COAEPIKaHNUH,
oO1el ctpareruu oOy4eHHsl, BOCIIUTAHUS U PAa3BUTHS OOYYAIOIINXCS CPEACTBAMU MIPEAMETA, U3yYaEMOT'0 B paMKaxX KOHKPETHOTO
npodus;

. OpraHMU3alMOHHO-TIJIAHUPYIOIIAs, KOTOpas MPeyCMaTPUBAET ONPEAEICHNE: IPUHIIUIIOB CTPYKTYPUPOBAHHUS U
MOCJIEIOBATEIbHOCTH U3yYeHUs y4eOHOr0 MaTepraia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHUK; MOAXO0I0B K
(OpMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJISI U OLIEHKM 00pa30BaTENbHbIX JOCTHKEHUI 00YYaIOIUXCsl B paMKax
UTOTOBOM aTTecTaluu B (hopMe €AMHOT0 TOCYIapCTBEHHOIO SK3aMEHA M0 XUMUH.

IIporpamma st yriry0JIéEHHOIO M3y4eHHUS] XUMMU:

. yCTaHaBJIMBAET MHBAPUAHTHOE NMPEMETHOE COAEPKaHNE, 00s13aTENbHOE ISl M3YUECHUS B pAMKaX OTJAEIbHBIX IpoduiieH,
MpeaycMaTpUBaeT paclpeielIeHUE U CTPYKTYPUPOBAHUE €r0 MO KiaccaM, OCHOBHBIM COJIEpKAaTEIbHBIM JTMHUSAM/pa3iesiaM Kypca;

. NaéT MpUMEpPHOE pacipeeieHue yueOHOro BpeMEHU, PEKOMEHIYEeMOT0 I U3y4YeHUST OTACIBHBIX TEM;

. npejyiaraeT NpUMEPHYIO MOCIE0BATEIbHOCTh U3YUEHUS yUeOHOro MaTepHala ¢ y4€TOM JIOTUKH MOCTPOSHHS Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;



. JAET METOJIMYECKYIO HHTEPIPETALIMIO eI U 3aa4 U3YUEHUS IPEAMETA Ha YTITyOJEHHOM YPOBHE C YUYETOM
COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHEr0 00I1Ier0 00pa30BaHus, COJIEPKATEILHON XapaKTEPUCTUKH TNIAHUPYEMbIX
PE3yNbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbl CpEHET0 0011ero 00pa3oBaHus (JINYHOCTHBIX,
METaIpeIMETHBIX, PEMETHBIX ), a TAKKE C YIETOM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIBHBIX ACHCTBUI 00y4aronIerocs mno
OCBOCHHMIO COJIEpKaHUs TIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIIUSAM B IIPOrpamMMe MO0 XUMUU MIPETyCMOTPEeHa MPEEMCTBEHHOCTh ¢ 00yYeHHUEM XUMHUH Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHus. 3a MpeeiaMi YCTaAHOBJICHHOM MPOTrpaMMOil IO XUMUU 00s3aTeIbHONM (MHBAPUAHTHOI)
COCTABJISIFOLIEH COJIEp )KaHMsI Y4EOHOT0 nmpeaMeTa « XUMUS» 0CTaETCS BO3MOKHOCTh BBIOOpa €ro BapuaTUBHOM COCTaBIISIIOLIEH,
KOTOpasi JI0JKHA ONPEAEISATHCS B COOTBETCTBUH C HAIIPABICHUEM KOHKPETHOTO PO 00yUECHHUS.

B cootBeTcTBUM ¢ KOoHIIENTYyanbHBIMU TTOT0KeHUsIMU PI'OC COO o0 HazHaueHUM NMPeIMETOB 0A30BOTO U YTIYOJIEHHOTO YPOBHEM
B cucteMe qupPpepeHInpoBaHHOTO OOYUYEHHS Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHus XUMUS HA YPOBHE YIiIyOIE€HHOTO
M3Y4YEHUs HAIlpaBJIeH HAa pealn3alnio NPEEMCTBEHHOCTH € MOCIEIYIOUIUM 3TAlOM MOTYYEHUSI XUMUYECKOTO 00pa30BaHHUs B
pamMKax U3y4eHHs CIeUaIbHBIX €CTeCTBEHHO-HAYUYHBIX U XUMUYECKUX TUCIUIUIMH B By3aX U OPTaHU3aIUsIX CPETHETO
npodeccuoHanbHOro 00pa3oBanus. B 3Tol cBsA3M U3ydyeHHe npeaMera « XUMHUsD) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
paclIipeHHe U yriiyOJIeHne TEOPETUUECKON U MPaKTUYECKOW MOATOTOBKU 00Yy4arOIIKXCsl, BBIOPABIIUX OMPEEIEHHBIN MPO(UIb
oOyueHus1, B TOM YHCJIE C IEPCIEKTUBOM MOCIEIYIOMIErO MOJIyYeHUsI XMMHUUECKOT0 00pa30oBaHMs B OpraHu3alusix
npodeccuonanbHoro oopazopanus. Hapsmy ¢ atum, B cBetre Tpedoanuiit ®I'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOCHUS
(dhenepanbHON 00pa30BaTENBLHON MPOTPAMMBI CPETHETO OOIIETr0 00pa30BaHUs U3yUEHHE MpeaMeTa « X UMHU OPUEHTUPOBAHO
TaK)Ke Ha pelieHue 3a7a4 BOCIIUTAHUA U COL[MAIBHOTO pa3BUTHUS 0Oydaronnxcs, Ha GOpMUPOBaHHE Y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHUN, YMEHHUI palliOHANM3alUK y4eOHOT0 TpyAa U 0000IIEHHBIX CITIOCOO0B AESTENBHOCTH,
MMEIOIINX MEXIUCIUIUIMHAPHBIN, HAITPEAMETHBINA XapaKTep.

CocTaBisomMUMH TIpeIMeTa « XUMUS Ha YPOBHE YTIYOJIEHHOTO U3YUYEHUS SIBJISIFOTCS YTIYOJIEHHBIE KypCchl — « OpraHudeckas
xuMusi». [Ipu onpeaeneHnu moaxoa0B K 0TOOPY U CTPYKTYPHOM OpraHU3aIMU COJICPIKAHUS ITUX KYPCOB B TPOrpaMMe 10 XUMUH
3a ocHOBY npuHATHI IoJiokeHust DI'OC COO o0 paznuuusx 6a30BOTO U YIITyOJIEHHOTO YPOBHEHN U3yUEHHUSI PEIMETA.



OcHoBY cojepxaHusi KypcoB «OpraHuyeckasi XMMUsD» COCTaBJISIET COBOKYIMTHOCTh MPEAMETHBIX 3HAHUW U YMEHHI, OTHOCSAIIIUXCS
K 0a30BOMY YPOBHIO U3YUYEHUS MIPEeAMETA. DTa CUCTEMA 3HAHUH MOJTydaeT OnpeleIEHHOE TEOPETUUECKOE I0NOJIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (haKTOIOTHYECKOro Matepuana. Tak, Ha yriayOJaéHHOM YpOBHE
U3Yy4YEeHUS IpeiMeTa oOecrieueHa BO3MOKHOCTh 3HAYUTEIBHOTO YBETUYEHUSI 00bEMA 3HAHUM 0 XUMUYECKUX 2JIEMEHTaX U
CBOMCTBax X COCAMHEHUI Ha OCHOBE PACIIUPEHUS U YTIayOJIeHUs MPEACTABICHUI O CTPOSHUH BEUIECTBA, XMMUYECKOU CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHUSI PEAKIIUMA, PACCMATPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKON KUHETUKU U TEPMOIUHAMUKH.
N3yuyenune nepruoandeckoro 3akoHa u [leprnoandeckoil CHCTEMbl XUMUYIECKUX 3JIEMEHTOB 0a3UpyeTcsi HA COBPEMEHHBIX
KBAaHTOBOMEXAHHYECKUX MPEACTABICHUIX O CTPOCHUU aTOMa. XUMHUUECKas CBSI3b OOBICHSIETCS C TOUKH 3PEHUS SHEPTEeTUUECKUX
U3MEHEHUH 1pu €€ 00pa30BaHUU U Pa3pyIICHUH, a TAKXKe C TOUYKH 3PEHUSI MEXaHU3MOB €€ o0pa3oBaHusi. M3yueHue TUIIOB
peakiuii 1onoHseTcs GOPMUPOBAHUEM MPECTABICHUN 00 ANMEKTPOXUMUYECKUX MPOIIECCaX U DJIEKTPOJIU3E PACILIIaBOB U
pPacTBOPOB BelecTB. B Kypce oprannyeckoit XMMHUH MPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH COSAMHEHHM YIeNsIeTCs
0co0oe BHUMaHUE BOIpocaM 00 3JEeKTPOHHBIX 3P (deKTax, 0 B3aMMHOM BIIMSIHUMA aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHuE UMEET TO, YTO Ha COAECPKAHUE KypCOB XUMHUH YIITyOJEHHOTO YPOBHS U3YUEHUS I KJIACCOB ONPEIEIEHHOTO
npoduis (r1aBHBIM 00pPa30M Ha UX CTPYKTYPY M XapakTep JAONOJHEHUHM K o01Iel cucTteMe NpeMETHBIX 3HAHUI) OKa3bIBalOT
BIIMSIHUE CMEKHBIE MpeaMeThl. Tak, HanpuMep, B COJEPKaHUM MPEAMETA IS KJIIACCOB XMMUKO-(DU3UUeCKOro npoduiis 6oJboe
3Ha4Y€HHUE OyIyT UMETh 3JIEMEHTHI y4eOHOro MaTepuana no oomei xumuu. [Ipu u3ydyenun npeamera B JAHHOM CIy4ae akIEHT
OyZIeT cesiad Ha OOLIHOCTh METOJIOB O3HAHHUSA, OOIIHOCTh 32aKOHOB U TEOPUN B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJIsIpHAs
Teopusl (MOJIEKYJISIpHas TeOpHs B (U3HKE), 3AKOHBI COXPAHEHMSI MAacChl U SHEPTUHU, 3aKOHBI TEPMOJMHAMUKH, SJIEKTPOJIN3A,
NPEJICTAaBICHUSI O CTPOCHHUHU BEILLECTB U pyroe. B To ke BpeMs B coJiep:kaHuU MpeaMeTa JUIsl KI1acCOB XUMUKO-OMOJIOTHYECKOTO
npoduis OonbLINK yaeNbHbBIN Bec OyIeT UMETh OpraHudeckas XuMus. B 3ToM citydae nmpenocTaBiseTcss BO3MOXKHOCTB /17151 6osiee
0OCTOSTETLHOTO PACCMOTPEHMSI XUMUYECKON OpraHU3allK KJIETKH KaK OMOJIOrMUeCKON CUCTEMBI, B COCTaB KOTOPOM BXOJSAT, K
MpUMeEPY, TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIU/IbI, O€IKH, YIIIeBOIbl, HYKIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom
3HaHUA O COCTABE U CBOMCTBAX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYKAT OCHOBOM IS N3yYECHUS
CYILLHOCTH NpoueccoB (OTOCUHTE3A, IbIXaHMUS, TUILEBAPEHUS.



B nmnane ¢popmupoBaHus OCHOB HAYYHOT'O MUPOBO33PEHUS, OCBOCHHS OOIIEHAYUYHBIX METOIOB MIO3HAHUSA U OIbITa MPAKTUYECKOTO
NPUMEHEHUS! HAyYHbIX 3HAHUHN U3y4YeHHE npeaMeTa « XUMUsS» Ha YIiyOJIEHHOM YpOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SX C
y4eOHBIMU NPEeIMETaMU, BXOISIIIIMMH B COCTaB MpeaMETHBIX o0nacTelt «EcTecTBeHHO-Hay4YHbIe IPEAMETh», «MareMaTuka u
uHpopmaTrka» u «Pycckuii si3pIk U nutepatypay. [lpu u3yuenun yueOHOTO nipeaMera « XuMus» Ha yriiyOJaE€HHOM YpOBHE TaKxKe,
KaK Ha YpOBHE OCHOBHOI'O U CpPEIHET0 00111ero oopazoBanus (Ha 6a30BOM YpPOBHE), 3a/1aueii EPBOCTENEHHON 3HAUMMOCTHU
aBIsieTcss GOPMUPOBAHNE OCHOB HAYKH XUMUU KaK 00JIAaCTH COBPEMEHHOT'O €CTECTBO3HAHUSA, IPAKTHUECKOH 1eATEeIbHOCTH
YeJIOBEKAa M OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. Perienne 3Toil 3a1aun Ha yriyOJEHHOM YPOBHE U3YUEHUS IPEIMETA
MPEANOJIAraeT pealnu3alrio TAKuX LeJied, KaK:

. dbopMUpOBaHKE IPEICTABICHUNA: O MAaTEPHAIEHOM €IMHCTBE MHUPa, 3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUH
MPUPOBI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyIIEeH pojau B 00€CIeYEHNN YCTOMYUBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEUICHUU NPOOJIEM 3KOJOTMYECKOM, JHEPreTUUECKOM U MUILEBON 0€30aCHOCTH, B Pa3BUTUU MEAUIINHBI,
CO3/IJaHMHU HOBBIX MaTEPHUAJIOB, HOBBIX UCTOYHUKOB SHEPTHH, B 00ECIICYCHUH PAlMOHATBHOTO MPUPOIONOIH30BaAHNUS, B
(bopMHPOBaHUK MUPOBO33PEHUS U OOIIEH KyJIbTYpbl UEJIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

. OCBOCHME CUCTEMBI 3HAHUM, JIKAIIUX B OCHOBE XMMHUUYECKON COCTABIISAIOIIECH €CTECTBEHHO-HAYYHOU KAPTUHBI MUpA:
(byHIaMEHTAIBHBIX TIOHITHI, 3aKOHOB ¥ TEOPUI XUMHH, COBPEMEHHBIX MPEJACTABICHHUN O CTPOSHUHU BEIIIECTBA Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKAX U KHUHETUYECKUX 3aKOHOMEPHOCTX
MPOTEKAHUSI XUMUYECKUX PEaKIUi, 0 XUMUYECKOM PAaBHOBECHUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 OOIINX HayYHBIX
MIPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

. dbopmupoBaHUe y 00y4arOIIMXCsl 0CO3HAHHOTO MOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM ISt
O0OBSICHEHHUS KITIOUEBBIX UJEH U TPoOJIeM COBPEMEHHON XUMUH, 1J1sl OOBICHEHUS U MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX
€CTEeCTBEHHO-HAYUYHYIO IPUPOTY; TPAMOTHOTO PEIlIeHUs TPOOJIeM, CBSI3aHHBIX ¢ XMMUEH, TPOTHO3UPOBAHUS, aHAJIN3a U OIICHKH C
MO3UITUH AKOJIOTUUECKON 0€30MaCHOCTHU MOCEACTBUM OBITOBON M TPOU3BOJICTBEHHOM JACATEILHOCTH YEJIOBEKA, CBI3aHHOM C
XUMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIB30BAHUEM U TTEpEePadOTKOM BEIIESCTB;



. yriayOJeHne mpeICTaBICHU 0 HAyYHbIX METO/IaX MO3HAHUSA, HEOOXOAUMBIX JIJIsl MPUOOPETEHNUS YMEHHUI OpUEHTUPOBATHCS
B MHUPE BEILLECTB U 0OBACHEHUSI XMMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUUECKOMN 1€ATENBHOCTH U
IIOBCETHEBHOM JKU3HH.

B nnane peanuzanuu nepBooYepeIHbIX BOCIIUTATEIbHBIX U PA3BUBAIOIIUX (PYHKIUH IIEJIOCTHON CUCTEMBI CPEHETO OOIIEro
o0pa3oBaHus MPU U3YUCHUH NpeIMeTa « XUMUsS» Ha YIIIYyOJIEHHOM YPOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TAKKE LIETU U
3aJlayu, KakK:

. BOCIIUTaHUE YOKIEHHOCTH B MO3HABAEMOCTH SIBJICHUH MPUPO/IbI, YBAXKEHHS K TIPOLIECCY TBOPUYECTBA B 00J1aCTU
TEOPETUUYECKUX U MPUKIAJAHBIX UCCIEIOBAHUN B XUMUU, GOPMUPOBAHUE MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

. pa3BUTHEC MOTHBAIIMU K OOYUCHHUIO U TTO3HAHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS
0011IeUeI0BEYECKUX [ICHHOCTEH;

. pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaronumxcs, opMUpOBaHUE Y
HUX CO3HATEJILHOIO OTHOIICHUS K CaMOOOPa30BaHUIO U HEMIPEPHIBHOMY O0Pa30BaHUIO KaK YCIOBHIO YCTICIIIHON
poQeCCUOHATILHON U OOIIECTBEHHOM IESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

. dbopMHpoBaHrE YMEHUHN U HABBIKOB Pa3yMHOTO MPUPOIONOIH30BAHNUS, PA3BUTHE SKOJOTUUECKON KYJIbTYPHI,
MpUOOPETEHHUE OIBITA OOIIECTBEHHO-TIONIE3HON IKOJIOTHYECKOM IeSITEIbHOCTH.

OO6111ee YyncIo 4YacoB, MPEyCMOTPEHHBIX I U3yUEHUS XUMUU Ha YIIyOJIeHHOM YPOBHE CpeIHEro 001Iero oopa3oBaHus,
coctaBisieT B 11 kiacce — 102 gaca (3 gaca B Henemio).

IVDTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 XUMUWU HA YIJIYBJIEHHOM YPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHUMA



JIMUHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHH C CHCTEMHO-ICSATEIBHOCTHBIM ITOIX0/IOM B CTPYKTYpE JTMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeAMeTa « XUMHUI» Ha
YPOBHE CpemHero ooOmiero o0pa30BaHUs BBIACICHBI CICAYIOIIME COCTABJISIONIAE: OCO3HAHHE OOYYArOIMMHUCS POCCHUICKOM
IPaXIAHCKOW WICHTHYHOCTH; TOTOBHOCTh K CAMOPA3BHUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEICICHUIO, HATUMINE MOTHBAIUU K
00YYEHHUI0; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIMXCS PYKOBOJICTBOBATHCS MPHUHATHIMH B OOINECTBE MPaBWJIAMH M HOPMaMH
MOBE/ICHUS; HAIMYIKE TIPABOCO3HAHMSI, YKOJIOTUIECKOM KYJIbTYpPbI; CIOCOOHOCTh CTABUTH LIEJIH U CTPOUTH )KU3HCHHBIC TUIAHBI.
JIMYHOCTHBIC PEe3yIbTaThl OCBOCHHS MpeAMeTa « XUMHUS» OTPaxkaroT chOPMUPOBAHHOCTD OIBITA MO3HABATEIBHONW M MPAKTUUCCKOM
IEATEIILHOCTH 00YYarOIIMXCs B MPOIIECCE Pean3alui 00pa30BaTeIbHOM eI TEIEHOCTH.

JIMYHOCTHBIC Pe3yJIbTAThl OCBOCHHS TPEIMETa « XUMHUSD» OTPAKAIOT CHOPMUPOBAHHOCTD OIBITA TIO3HABATEIBHOW M MPAKTHUECKON
JEATEIBHOCTH 00YYAIOIINXCS B IPOLIECCe pean3aliy 00pa3oBaTeIbHON JISSITENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

OCO3HaHUsI 00YYArOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MTPAB U 00S3aHHOCTEH, YBOXKEHHS K 3aKOHY U TIPABOIIOPSJIKY;

NPE/ICTABIICHHS O COLUATBHBIX HOPMaX U MPaBHIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEILHOCTH MPU CO3JAHUU YUEOHBIX MPOEKTOB, PEIICHUH YUEOHBIX M MO3HABATEIBHBIX
3a71a4, BBIMOJHCHUN XUMUYCCKUX IKCIICPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTYMEHTBI APYTHX TMPH aHAIM3€ Pa3IUYHBIX BUOB yueOHOM
NESTEIIbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHUSA:

IICHHOCTHOT'O OTHOIIICHHS K HCTOPUUECKOMY U HAy4YHOMY HACJICTUIO OTCUYCCTBEHHOM XHMUH;

YBKCHHUS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTHYCCKOTO MPUIIOKEHHS XUMHU, OCO3HAHUS TOTO, YTO JTAHHbIC HAYKH
€CTh PpEe3yJbTaT JUIMTEIbHBIX HAOIIOMCHHUN, KPOMOTIMBBIX AKCIEPUMEHTATIBHBIX ITOMCKOB, IMOCTOSHHOTO TpyAa Y4YEHBIX WU

MPaKTUKOB;



WHTEpeca W TMO3HABaTEIbHBIX MOTHBOB B TOJYYCHHUH M TOCIACAYIOMIEM aHain3e HWHPOPMAIMHA O TEPEIOBBIX TOCTHKEHHIX
COBPEMEHHOW OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHUSI:

HPABCTBEHHOI'O CO3HAHUSA, 3STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallMH, CBS3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

TOTOBHOCTH OLICHHMBATh CBOE MOBEICHUE W MOCTYIKHA CBOMX TOBAPUILEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM
OCO3HaHU MOCJEACTBUI MTOCTYIIKOB;

4) popMupoBaHHSA KYJILTYPHI 310POBbSI:

MMOHMMAaHUS IEHHOCTEHW 3/I0pOBOr0 U 0Oe30MmacHoro odpasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY
(hbU3MYECKOMY U MCUXUYECKOMY 37I0POBBIO;

COOJIFOACHUS TTPaBIIT 0€30MacHOTO 0OpAIlleHHs C BEIIeCTBaMHU B OBITY, IOBCEAHEBHOM KU3HU, B TPYI0BOH JIEATEIIBHOCTH,
MMOHMMAaHUS IIEHHOCTH TPaBWJI HWHIWBHUAYaJbHOTO M KOJIJIEKTHBHOI'O OE€30MMacHOT0 TOBEJACHUS B CHTYAIlUAX, YIPOXKAFOIIUX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HAHMUSI TIOCJIC/ICTBUI U HEMIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJTKOT0Jisl, HAPKOTHUKOB, KYPEHHUS]);

5) TpyA0OBOr0 BOCIIUTAHUSI:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B YU€OHO-HCCIICIOBATEIBCKON JICSITEILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUSCKON U IPYTUX
BUaX JICITECIbHOCTH,

YCTAHOBKM Ha aKTMBHOE YYacCTHE B PEIICHUM NPAKTUUYECKUX 3ajlad COIMalIbHOW HaMpaBJICHHOCTH (B paMKax CBOETo Kiacca,
IIKOJIbI );

HMHTEpeca K MPaKTUUYECKOMY U3YYEHHUIO Mpodeccuii pa3IMuHOro poja, B TOM YKCJIE Ha OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUH 110
XUMUH;

YBOKEHUS K TPYAY, JIOIAM TPYJa U Pe3ybTaTaM TPYAOBOU NEATENbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJTLHONH TpaeKTOpuu oOOpa3oBaHus, Oyaymed mpodeccuu W pearnu3aiuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEW K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH
00IIIeCTBA;

6) 3K0J10rH4YecKOr0 BOCITUTAHUSI:

AKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa AKOJOTHICCKUX MPOOJIeM, BIUSHUAS SKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U
COLIMAJIBHOM CpENbI;

OCO3HaHUSI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTHKEHUN XUMUU JIJI PEIICHHS BOIIPOCOB PALIMOHATIBLHOTO MPUPOIOTIOIb30BAHUS;
AKTUBHOI'O HEMPUATHUS JACUCTBUM, NPUHOCSIINX BpPE OKPYKAIOIEeH NPpUPOTHON cpee, yMEHUS MPOrHO3UPOBATh HEOIArONPUSITHBIC
JKOJIOTUYECKHE MOCJEACTBHS MPEANPUHUMAEMBIX ICHUCTBUI U MPEIOTBPAIIATh HUX;

HAJIMYKUS ~ Pa3BUTOrO  SKOJOTHMYECKOTO  MBIIUICHHS, JKOJOTHYECKOW KYJIbTYPhI, OIbITA JIEITEIBHOCTH  JKOJOTHYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMH B MO3HABATEIbHON, KOMMYHUKATUBHOM M COIIMAJIBHON MPAKTUKE, CIOCOOHOCTH
¥ YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH;

MMOHMMAaHUS CeU(UKN XUMHUH KaK HaAyKH, OCO3HAHUS €€ pojiu B (GOPMUPOBAHUM PALIMOHAIBHOTO HAYYHOTO MBIILJIEHUSI, CO3JJaHUU
[[EJIOCTHOTO TIPEJICTaBIeHHUs 00 OKPYXalollleM MHUPE KaKk O €IWHCTBE MPHUPOJbI U YEIOBEKa, B TO3HAHUU TMPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHu poOJIeM COXPaHEHUsI IIPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0OM 3HAYMMOCTU XUMHHU JJIsl COBPEMEHHOW IIUBWJIM3ALUK: B €€ TYMAHUCTUYECKOW HAMPaBICHHOCTH U BAXKHOU
POJIM B CO3JIaHUM HOBOM 0a3bl MAaTEPUAIBHOU KYJIBTYPHI, B PEHIEHUN TTI00AIBHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHUS YETIOBEUECTBA —
CBIPHEBOM, IHEPTETUUECKOM, TTUIIIEBON U DKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHU MEUIIMHBI, 00ECIIEYEHUU YCIOBUN YCIICIITHOTO

TPyJla ¥ SKOJOTHIECKH KOM(DOPTHOM KUZHH KAXKIOTO WICHA 0OIIEeCTBa;



eCTeCTBCHHO-HaquOﬁ rpaMOTHOCTU: IIOHUMAHHUA CYIIHOCTH MCTOHOB IIO3HAHUWA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAYyKax,
CITOCOOHOCTH HCIOIL30BaTh IMOJIy4a€MbIC 3HAHUSA JIA aHalln3a U 00BSICHCHUS SBJICHUI OKPYXKarmero Mupa U mpoucxoasainx B
HEM H3M€H€HHﬁ, YMCHUA ACJIATH 00OCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAaYYHBIX q)aKTOB H HUMCIOMNXCA HAaHHBIX C ICJIbIO
IMOJIYYCHUA JOCTOBCPHLIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSATEIIHFHO HCITOJIb30BaTh XMMHUUECKHE 3HAHUS JJIs1 pCIICHUA HpO6J’I€M B pCaJIbHBIX JKU3HCHHBIX CUTYyallUsX,
HHTCPCCA K IIO3HAHUIO, HCCHCHOB&TCHBCKOﬁ ACATCIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa3OBaHI/IIO 151 CaMOO6pa3OBaHI/IIO, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAaHUHU II0
XHUMHHU B COOTBCTCTBHU C )KU3HCHHBIMUA HOTp€6HOCT51MI/I;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHanbHOU NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOrPaMMBbl IO XMMUU HA YPOBHE CPEHET0 OOIIET0 00pa30BaHUs BKIIOYAOT:

3HaAYUMBbIE 11 POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOITUXCS MEKIUCIUILUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IICHAYUYHbIC TTOHSATHSI,
OTpaXKarOUIUE IEJIOCTHOCTh HAYYHOM KApTHUHBI MUpa U CHEIU(UKY METOJOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BELIECTBO, DPHEPTHUSI, SBJICHUE, MPOIECC, CUCTEMA, HAYYHbIN (haKT, MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCJIeIOBaHKE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCalbHbIe Y4eOHBIC NeWCTBHsS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIC, PETYJSTUBHBIC), oOecreunBaromme GopMHUPOBAHUE
(yHKIIMOHATBLHOM TPaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIMU O0y4aroInuXCs;

CIIOCOOHOCTh OOYYarOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXAUCIUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbBIC
y4eOHBIC ICUCTBUS B MO3HABATEILHOM M COIIMATIBLHOM MPaKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIHHBIMU YUEOHBIMH IO3HABATECIBHBIMUA, KOMMYHHKATUBHBIMU H

PETyJIIITUBHBIMHA HeﬁCTBHHMH.



ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrMYeCKHUeE AeiiCTBUSA:

CaMOCTOSTEIIEHO (OPMYITHPOBATh U aKTYaJTU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPENETATh LENU ACATEIBHOCTH, 33a/aBasi MapaMeTpbl U KPUTEPUU WX AOCTUKECHHS, COOTHOCUTH PE3YJIbTAThl AEATEIBHOCTH C
IIOCTaBJICHHBIMU LIC/ISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIUICHUS: BBIACIATh XapaKTEpPHbIE NPU3HAKU TOHATUU U
YCTaHaBJIMBATh UX B3aMMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOLINE MOHATHS JJ1s1 OOBICHEHUS OT/ACJIbHBIX (DAKTOB U SABICHUM;
BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEaKIUi;

YCTaHABIIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY N3Yy4Ya€MbIMU SIBIICHUSIMU;

CTPOHTH JIOTUUECKHE pacCYKIeHUs (MHIYKTUBHBIC, ACAYKTUBHBIC, TI0 aHAJOTHUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B
paccMaTpUBaeMBbIX SBJIEHUSIX, (POPMYITHPOBATH BEIBOJIBI M 3aKIFOUCHUS,

MIPUMEHSTh B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUM CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH, MPeoOpa3oBbIBATH MOJEILHBIC
MPEICTABIICHUS] — XUMHUUYECKUHN 3HAK (CUMBOJI) AJIEeMEHTa, XUMHUUecKas (opmyJia, ypaBHEHUE XUMHUUECKON PEaKIuu — MpU PEeIICHUN
y4eOHBIX ITO3HABATEIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHSITh Ha3BaHHbIC MOJEIbHBIE MPEACTABICHUS JJIsl BBISIBICHUS
XapaKTEPHBIX MPU3HAKOB M3y4aEMbIX BEIIECTB U XMMUUYECKUX PEAKIIHIA.

2) 0a3oBbI€e MCCIeI0BaATEIbCKHE e CTBUA:

BJIAJIETh OCHOBAaMHU METOJ0B HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN;

dhopMyIHpoBaTh 1EIU U 3aJa4d UCCIIEAOBaHUs, UCIOIB30BaTh MOCTABICHHBIC U CAMOCTOSITENIbHO CPOPMYTUPOBAHHBIE BOIIPOCHI B
Ka4eCTBE WHCTPYMEHTA TIO3HAHUS W OCHOBBI JIsI (DOPMUPOBAHMS THUIIOTE3bl 1O MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX

CYKJICHUH;



BJIAJIETh HAaBbIKAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEAEHUS YUEHUUYECKUX HKCIIEPUMEHTOB, COBEPLUIEHCTBOBATH YMEHHUS
HaOJII0JaTh 3a XOJOM IIPOLIECCa, CaMOCTOSITENbHO IMPOTHO3UPOBATH €ro Pe3ysbTaT, (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOABI
OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS, COCTABIATE OOOCHOBAHHBIM OTUET O MPOJEIIaHHON paboTe;
npUOOpeTaTh OMBIT YYEHUYECKOW MCCIENOBATENbCKOW W MPOEKTHON NEATEIbHOCTH, MPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEJIbHOMY ITOUCKY METOA0B PELIEHUS NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITO3HAHMUSL.

3) paGora ¢ uHpopmManmen:

OpUEHTHPOBATbCS B pA3IMYHbIX HCTOYHUKAX HH(oOpManuu (HAYyYHO-NIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOTO COAEpIKAHUS,
CIpaBOYHbIE MOCOOMs, pecypchbl HWHTepHeTa), aHaNIM3MpOBaTh HWH(GOPMALMIO Pa3IUYHBIX BUAOB M (OPM HPEACTABICHUS,
KPUTHUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh M HEIPOTUBOPEUYNBOCTH;

(bopMyIMpOBaTh 3aPOCHl U MPUMEHSATH PA3IMYHBIE METO/BI IIPU MOUCKE U 0TOOpPE MH(POPMALIMK, HEOOXOAUMOW ISl BHITOJHEHHS
y4eOHBIX 3a7a4 ONPEAEIEHHOTO TUIIA;

NpUOOPETaTh OIBIT UCIIOJIB30BAHNS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U Pa3IMYHbIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMy IpesicTaBieHUs HH(popMaluu (CXeMbl, TpapUKH, 1UarpaMMbl, TaOJINLbI, PUCYHKU
" Jpyrue);

MCIIOJIb30BaTh HAYYHBIM S3bIK B KayeCTBE CPEACTBA MpU pabOTe € XMUMHUYECKON HH(POpMALMEH: MPUMEHSTh MEXIPEIMETHBIE
(pu3nueckre U MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (POpMyIibl, a00OpeBUATYpbl, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAI'JIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:
3a/1aBaTh BOMPOCHI [0 CYLIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTa W/ UM AUCKYCCUH, BBICKA3bIBATh UJIEU, (POPMYIHUPOBATH CBOU

MNpCAJIOKCHUA OTHOCUTCIIbHO BBIIIOJIHCHUA HpGI[JIO)KCHHOﬁ 3aJa4u,



BBICTYIIATh C MPE3CHTALMEN PE3yIbTATOB IMO3HABATEIIBHOW NESITEIbHOCTH, IMOJYYEHHBIX CAMOCTOSITEIbHO WU COBMECTHO CO
CBEPCTHUKAMM TPHU BBINOJHEHUH XHMHYECKOTO HKCIIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEAOBAHUIO CBOMCTB M3y4aeMBbIX
BEIIECTB, peajln3alid y4eOHOro mpoekTa, U (OpMyIHUpoBaTh BBIBOJBI MO pe3yJibTaTaM MNPOBEIEHHBIX HCCIEIOBAHUN MyTEM

COIrJIaCOBaHUS MO3ULMHI B X0J1€ 00CYKICHHSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YHHUBeEpCAJbHbIE y4eOHbIEe JeHCTBHSA:

CaMOCTOSITEJIPHO IIJIAHUPOBAaTh M OCYLIECTBISITH CBOIO I[IO3HABATENIbHYIO JESITENBHOCTh, ONpeleisiss €€ Leau U 3aJaud,
KOHTPOJIUPOBATh U 10 MEpEe HEOOXOAUMOCTH KOPPEKTUPOBAThH MpE/IaraéMblii alrOPUTM JIEHCTBUN IPU BBIIOJHEHUU YUEOHBIX U
MCCJIEI0BATENbCKUX 3a/a4, BHIOMpaTh HanOosee 3(PQPEeKTUBHBIA CMOCOO HMX PEIICHHS C YYETOM IOJYyYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYHICCTBIIATH CAMOKOHTPOJIb ACATCIIbBHOCTU HAa OCHOBC CaMOdaHaJIn3a U CaMOOLICHKU.

IHHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbI€ pe3yabTaThl OCBOCHUS MPOrPaMMbl 110 XMMUHU Ha YIIyOJEHHOM YpOBHE Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHUA
BKJIIOYAIOT cnenupuyeckre s y4eOHOro mpeaMera «XuMus» HayyHble 3HAHUS, YMEHHUS M CHOCOObI JEHCTBUN MO OCBOCHUIO,
MHTEPIPETallud U TpeoOpa30BaHUIO 3HAHUN, BUABI ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAaHUS M NPUMEHEHUIO 3HAHUU B
pa3INyYHBIX Y4eOHBIX CUTYyalMsIX, a TaKKE€ B PEasIbHbIX JKU3HEHHBIX CUTYyalUsX, CBS3aHHBIX ¢ XUMuUeH. B mporpamme mno xumuu

MpEAMCTHBIC PE3YJIbTAThI HIPCACTABJICHEI 110 I'OJlaM U3Yy4YCHUS.

IIpeameTHbIe pe3yJibTaThl 0CBOCHUA Kypca «OQ01as 1 HeOprauHu4ecKkasi XMMHUsD> OTPAKaIOT:
c(OpPMUPOBAHHOCTH MPEICTABICHUI: O MAaTEpPUaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUN MPUPOJBL, O

MCCTC U 3HAYCHUU XMMHU B CUCTECMC CCTCCTBCHHLIX HAYK U ee POJIHn B oOecrneyeHn YCTOI\/JI‘—II/IBOFO Pa3BUTHA, B PCIICHUHU HpO6HCM



AKOJIOTUYECKOM, SHEPreTUYECKOM W MNUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
HUCTOYHUKOB JSHEPruu, B OOECIEUEHHWU PAIMOHAIBLHOTO MPHUPOJONOJIb30BaHMs, B (OPMUPOBAHMM MHUPOBO33pPEHUS U OOIIeH
KYJIbTYpPBI YEJIOBEKa, a TAKKE IKOJOTUUECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpelie;

BJIQJICHUE CHUCTEMON XMMHUYECKHX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIATAIONIUE TOHATUS — XUMUYECKUN AJIEMEHT, aToOM, SIAPO
aTOMa, M30TOIIBI, JJICKTPOHHAs 000JI0YKa aroma, s-, P-, d-aTOMHBIC OpOHWTAM, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aToMa,
rUOpUIU3anysl aTOMHBIX OpOWTANIeH, WOH, MOJIEKYJa, BaJ€HTHOCTh, JIEKTPOOTPUIIATEIIPHOCTD, CTETICHh OKHUCIICHUS, XUMHYCCKas
CBsI3b (KOBaJICHTHAsl, WOHHAs, MeETaJUIMYECKas, BOJOPOJHAs), KpPUCTAUIMYECKas penieTka, XUMHUYECKas peakius, pacTBOp,
AIICKTPOIUTHI, HEJIEKTPOIUTHI, SJIEKTPOIUTHYECKAS TUCCOIMAIMS, CTEIICHb JUCCOIMAIINU, BOAOPOIHBIN IMOKa3aTelb, OKUCIUTEb,
BOCCTAHOBUTENb, TEIUIOBOM 3(P(HEKT XUMHUUECKON PEaKIuu, CKOPOCTh XMMUYECKOU PEeaKIUi, XMMUYECKOE PAaBHOBECUE; TEOPUHU U
3aKOHBI (TEOpUS INEKTPOIUTHICCKON TUCcColMaIuy, nepuoandeckuit 3axkon J1.11. MenneneeBa, 3aK0OH COXpaHEHUsI MacChl BEILIECTB,
3aKOH COXpaHEHUs W TPEBpalleHUs JHEPTUM TPU XUMHUYECKUX PEaKLMsIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
JNEHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMHHU, MHPOBO33PCHUECKHE 3HAHMS, JIEXKalllieé B OCHOBE
MMOHUMAaHMSI TMPUYMHHOCTA M CHUCTEMHOCTH XUMHUYECKHX SIBJIICHUM; COBPEMEHHbIC MPEACTABJICHUS O CTPOCHHWM BEIIECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJIMOJEKYJISIPHOM YPOBHSX; NPEACTaBICHUS O MEXaHU3MaX XHUMHYECKUX PEaAKIUH,
TEPMOJTUHAMUYECKUX

U KUHETUYECKHX 3aKOHOMEPHOCTSX HX NPOTEKaHWs, O XUMHUYECKOM pPaBHOBECHHM, pACTBOpaX M JUCIEPCHBIX CHCTEMaX;
(haKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE€30IaCHOM HMCIOJIb30BAHMM Ba)KHEUIIMX HEOPTaHUYCCKHUX
BEIIIECTB B OBITY U MPAKTUYCCKOM JISITEIIBHOCTH YEJIOBEKA, OOIINX HAYYHBIX IMIPUHIIUIIAX XUMHUECKOTO ITPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTH YMEHUM: BBISBIISITh XapaKTepHbIE MPU3HAKU MOHSATHUM, YCTAaHABIUBATH UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS MTPU OMTMCAHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPaICHUIT;
c(hOpPMHUPOBAHHOCTh YMEHHUS UCIIOIB30BaTh XHUMHYECKYIO CHUMBOJIMKY JJIi COCTaBJICHHS (OpMyJ BEHIECTB U ypaBHEHUI

XUMUYECKUX peakuuid, cucrematnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIbHBIX BEILECTB;



c(OPMUPOBAHHOCTh YMEHHS ONPEACNATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX BJEMEHTOB B COCIUHEHUSX, BUJ
XUMHUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKAsl, BOAOPOHAS ), TUIl KPUCTAJUINYECKOMN pEIETKY KOHKPETHOTO BEILIECTBA;
c()OPMUPOBAHHOCTh YMEHUS OOBSACHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJIa XMMHUYECKOW CBSI3U U TUINA KPUCTAIIIMYECKOH
pem€TKr, OOMEHHBIN U TOHOPHO-AKLENITOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJEHTHOU CBS3H;

c(hOpMUPOBAHHOCTh YMEHUH: KJIAaCCH(PHUIIMPOBATH: HEOPTaHUUECKHUE BEIIECTBA M0 UX COCTaBYy, XMMHUECKHUE PEAKIUH 110 PA3IUYHBIM
npu3HaKaM (YUCIy MU COCTaBy pEarupyromdx BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, HW3MEHEHHIO CTEeNeHEW OKHCIICHUS
AJIEMEHTOB, OOpPAaTUMOCTH, Y4YaCTHUIO KaTajau3aTropa M JpyTrHue); CaMOCTOSITENbHO BHIOMPATh OCHOBAHUS M KPUTEPUH MJis
KJIaCCU(PUKALIMU U3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEaKLIUH;

c(hOpMHUPOBAHHOCTh YMEHUS PACKpbIBaTh CMBICT Tiepuoandeckoro 3akoHa J[. WM. MenpgeneeBa u JE€MOHCTPUPOBATH €ro
CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMHUPOBAHHOCTh YMEHHMI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE ATOMOB M HOHOB XHUMHUYECKHUX 3JIEMEHTOB MEPBOrO—
gyeTBEépTOro mnepuonosB Ilepmonnueckoin cucremsl [[.M. MenzaeneeBa, HCHONB3Yysd MOHITHS «3HEPrETUYECKUE YPOBHWY,
«IHEPTeTHYECKHEe TIOAYPOBHMY, «S-, P-, d-aTOMHBIE OpOUTAII», «OCHOBHOE U BO30YXKIEHHOE YHEPTETHUCCKHE COCTOSHHS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XWMHUYECKHX D3JIEMEHTOB M HMX COEIMHEHHM [0 MepuojaM H TIpyIam
Ilepnonmueckoit cucremsl . 1. Menaeneesa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB AJIEMEHTOB HA OCHOBE CTPOEHHUS UX JJIEKTPOHHBIX
000J104CK;

c(OPMUPOBAHHOCTh ~ YMEHHUH: XapakTepu3oBaThb (OMHCHIBaTh) OOIIME XMMUYECKHME CBOWMCTBA  BEIIECTB  Pa3IMYHBIX
KJIACCOB, IOATBEPKAATh CYLIECTBOBAHUE IE€HETUYECKOM CBS3M MEXKY HEOPraHMYECKMMHU BEIIECTBAMHU C MOMOUIBIO YpAaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIUH;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEACTBOM COCTABICHHUS
AIIEKTPOHHOIO OajlaHca ATUX PEaKlMid; peaklril MOHHOTO OOMEHa MyTEM COCTABIEHHUS WX MOJHBIX M COKPAIIEHHBIX HMOHHBIX

YpaBHEHUH; peakuii THAPOJIN3A; PEAKIIUH KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe THAPOKCOKOMIUICKCOB IIMHKA U ATFOMUHUSA );



c(OPMUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PEaKIuil ¢ y4€TOM HX SHEPreTHYEeCKHX
XapaKTEPUCTHK, XapaKTep U3MEHEHHSI CKOPOCTH XMMUYECKON peaklMy B 3aBUCUMOCTHU OT Pa3IMYHbIX (AaKTOPOB, a TAKXKE XapaKTep
CMEILIEHUSI XMMUUYECKOTO paBHOBECHS IIOJI BIMSIHUEM BHEIIHUX Bo3aeicTBul (puHuumn Jle laTtense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMHUYECKUE PEAKIUH, JIEKAIIUEe B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUS CEpHOU
KHUCIIOTBI, aMMHaKa, 0o0Iue Hay4dHble MPUHLHUIBI XMMHUYECKUX MPOU3BOJCTB; LEJIECO00pPa3HOCTh MPUMEHEHHUS HEOPTraHUYEeCKHX
BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3PEHUS] COOTHOIICHUS PUCK-TIONB3a;

c(OpPMUPOBAHHOCTb BJIAJICHUS] CUCTEMOM 3HAHUWA O METO/Iax HAyYHOTO TMO3HAHMS SIBJICHUN NMPUPOIbI — HAONIOIEHUE, U3MEPEHMUE,
MOJICIMPOBAHUE, IKCHEPUMEHT (pEalibHblii M MBICICHHBIN), HCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHSTh 3TU
3HAHUS MPU SKCIEPUMEHTAIBHOM UCCIIEIOBAHUH BEIIECTB U ISl OOBSICHEHUS! XUMUYECKHUX SIBJICHUI, UMEIOIUX MECTO B MPUPO/IE,
IIPAKTUYECKOM JEATEIbHOCTH YEJI0BEKA U B TOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHUS BBIABIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMHU U NIPEACTABICHUSIMH APYTUX €CTECTBEHHO-
HAy4YHBIX IPEIMETOB Il 00Jiee OCO3HAHHOTO MOHUMAaHUs MaTepUalbHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS IIPOBOAUTH PACUYETHI: C HCIOJIB30BAaHUMEM IOHSTUHA «MaccoBasl JOJsI BEIIECTBA B pPacTBOpE» U
«MOJISIpHAsi KOHILIEHTPALMs»; MACcChl BEIIECTBA WM 00BEMA raza Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJHOTO
M3 YYacTBYIOIIMX B PEAKUMHU BEUIECTB; TEIIOBOTO 3((deKTa peakiyu; 3HAYeHHUs] BOJOPOIHOTO MOKA3aTeNsl pacCTBOPOB KHUCIOT H
IIeJI0Yel C M3BECTHOW CTENEHbIO AMCCOLMALMM;, Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTAa PEAKIMH, €CIM OJHO W3
UCXOIHBIX BEIIECTB JAaHO B BHJIE pacTBOpa C OMNpeAeaEHHOW MacCOBOM J0J€Hl pacTBOPEHHOrO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT mpUMecH); AO0JIH BbIXOJa MPOIYKTa PeaKIMK; 0ObEMHBIX OTHOIICHUH T'a30B;

c(OPMHUPOBAHHOCTbh YMEHHUI: CAMOCTOSITEJIbHO IUIAHUPOBaTh U MPOBOJUTH XUMHUYECKHHA HKCIEPUMEHT (IPOBEACHUE pEeaKLun
MOHHOTO 0OMEHa, MOJATBEPKACHHE KaUeCTBEHHOI0 COCTaBa HEOPTraHWYECKUX BEUIECTB, OMPEACIIEHUE CPEbl pACTBOPOB BEIIECTB C
MOMOIIbI0 MHIUKATOPOB, M3YyYEHHE BIUSHUSA pa3MYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOM pEaKluu, pelIeHHue

AKCIIEPUMEHTANFHBIX 3a1ad Mo TemaM «Metammey U «Hemeramibl»y) ¢ coOmrofeHHeM MpaBuUil 0€30MacHOr0 OOpalieHHs C



BElIECTBAaMH U J1a0OpaTOpHBIM O0OpynOBaHUEM, (OPMYIHMPOBATh IENb HCCIAENOBAaHUS, NPEACTaBIATh B pa3iudHON ¢dopme
pe3yJbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTDh yMEHUI: COONIIOaTh MpaBHia TOJb30BAHUS XHMHUYECKOH TOCYI0W W J1abOpaTOpHBIM O00OpYIOBaHHEM,
oOparlieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMU IO BBIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB, YIKOJIOTUYECKU
1[€JIeCO00Pa3HOTO TIOBEICHUS B OBITY U TPYIOBOM JAEATEIHLHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH MpUpOTHON
Cpeabl M JOCTIKEHHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHMYECKOTO JCHCTBHS Ha >KHUBBIE OPTraHU3MBI
OIpeIeIEHHBIX HEOPTAaHNYECKHX BEIECTB, MOHUMAs cMbIci nokaszaress [11K;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIeJICHANPABICHHBIM MOUCK XWMHUYECKOH WHGOpMAIMKU B Pa3IMYHBIX HMCTOYHHKAX
(mayunass u ydeOHO-Hay4dHas JHUTepaTypa, CpeAcTBa MaccoBoil wuH(opmarmu, WHTEepHET U JApyrue), KPUTUYECKU
aHAJIM3UPOBATh XUMUYECKYI0O HH(OpMAINIO, TepepadaThiBaTh €€ M HCIOIb30BaTh B COOTBETCTBHH C TOCTaBICHHOW ydeOHOU

3aJ1adeii.

Conepxxanue 00y4eHus

Teopernyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYeCKui snemMeHT. M3oTonbl. CTpoeHue 37IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA.
DHepreTHyecKrue ypoBHHU W MOAYPOBHU. AToMHBIe opOuTanmu. Kiaccudukamnus XUMHYECKUX DJIEMEHTOB (s-, P-, d-, f-amemenThI).
Pacnpenenenue 3€KTPOHOB MO ATOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(UTYpalid aTOMOB 3JIEMEHTOB IEPBOTO—4YETBEPTOTO
MEpUOJ0B B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpAIITU MOHOB. DIEKTPOOTPUIIATETLHOCTb.
ITepunoanyeckuit 3akoH u Ilepuoamdeckas cucrema xumudeckux aneMeHToB .M. MenneneeBa. CBsizb MepUOIUUECKOTO 3aKOHA U
[lepuoauyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOpHENl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMMHMYECKHUX DJIEMEHTOB M O0pa3yeMbIX MMM MPOCTHIX W CJIOXKHBIX BEIIECTB IO TpynmnaM M MepuojaM. 3HaYeHUe

nepuoauueckoro 3akona /.M. Menneneena.



Xumudeckasi CBA3b. BUIbI XUMUYECKOW CBS3U: KOBaJICHTHAs, MOHHAS, METAJUTMYECKas. MexaHu3Mbl 00pa3OBaHMs KOBAJICHTHOU
CBSI3U:

OOMEHHBIN U JIOHOPHO-AKUENTOPHBIA. DHEprust U JJuHa CBA3HU. [lonspHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU
ces3u. Kparnsle cBsa3u. Bogopoanas cBsi3b. MEXMONEKYISIPHBIE B3AUMOIEVCTBHS.

BajieHTHOCTh U BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha
MIpUMEpE COETUHEHUM 3JIEMEHTOB BTOPOTO NEPUOIA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeluHeHHsX. CocTaB KOMIUIEKCHOIO HMOHA: KOMILIEKCOOOpa3oBaTeNb, JUTaHJIbl. 3HAUCHHUE
KOMILUIEKCHBIX COeTMHEHUH. [IoHsATHE 0 KOOPAMHAIMOHHON XUMUHU.

BemniecTBa MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. TUIIBI KPUCTATUTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.
[Tonatue o nucnepcHbIx cucTteMax. McTuHHbIe pacTBOphl. [IpencraBieHne 0 KOJUIOMIAHBIX pacTBopax. CHocoObl BBIPaXKECHUS
KOHIICHTPAIIMM PACTBOPOB: MaccoBas JOJIsl BEIIECTBA B PACTBOPE, MOJSIpHAs KOHUEHTpauus. HachleHHbIE W HEHACHIICHHBIC
pPacTBOpPBI, pACTBOPUMOCTh. Kpuctamnoruaparsl.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. [pUBUAIbHBIE Ha3BaHHWS OTIEIBHBIX IpeACTaBUTENCH
HEOPraHMYE€CKUX BEILECTB.

Knaccudukanus XUMHUYECKUX PEakiMii B HEOPTaHUYECKON M OPraHWYeCKOM XMMHUM. 3aKOH COXPaHEHHWs MAacChl BEIIECTB; 3aKOH
COXpPAHEHUS U MIPEBPAICHUS YHEPTUH MIPU XUMUYECKUX peakiusax. TermnoBbie 3 HEeKThl XUMHUUECKUX peakiuid. TepMoxuMmuueckue
YPaBHEHUS.

CKOpOCTh XUMUYECKON peakinu, €€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. ['oMoreHHbIe U reTeporeHHbie peakiuu. Katanmus u
KaTaln3aTophI.

O6paTuMble U HeOOpaTUMbIE peakiuu. XUMU4Yeckoe paBHoBecue. KoHCTaHTa XMMUYECKOro paBHOBecHs. DaKTOphl, BIAUSIONINE HA
MOJIOKEHUE XUMHYECKOTO PABHOBECHUSA: TEMIEPATypa, ABJICHUE U KOHILIEHTPALlUM BEIIECTB, YYACTBYIOIIMX B peakuuu. [IpuHuun

Jle larenke.



Onextponutuyeckas aucconuanus. CunmbHble W ciabbie dnekTponauThl. CreneHs auccormaruu. Cpeaa BOAHBIX PACTBOPOB:
KHCJIOTHAsI, HeUTpasibHas, menouHas. Bogopoansliii mokasarens (pH) pactBopa. 'maponus coneit. Peakiiuu noHHoro oomexa.
OKHUCANTENBLHO-BOCCTAHOBUTENbHBIE peakiuud. CTeneHb OKuciaeHus. OKHUCIHUTENb M BOCCTAaHOBHUTENb. [Ipolecchl OKUCIEHUS U
BOCCTAaHOBJICHUS. BakHeilne OKHUCIUTENH W BOCCTAHOBUTENIHW. METON 3JIEKTpOHHOro OanaHca. DJEKTPOJIU3 PacTBOPOB U
PacCIlIaBOB BELIECTB.

3KCHeDI/IMeHTaJ'IBHBIC MCTOJbI HM3YUYCHHA BCIICCTB MW HX HDCBDameHHﬁI PAa3JIOKCHUC IICPOKCHUIAA BOAOPOJa B IIPHCYTCTBHUU

KaTanu3aropa, MOJIETH KPUCTAJUIMUECKUX PEIIETOK, MPOBEJACHUE PEAKIMi MOHHOTO OOMEHa, OMpEEIICHHE CPEllbl PacTBOPOB C
MOMOIIBIO UHAUKATOPOB, U3YUCHHUE BIUSHUS PA3IUMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJ0KEHUE XUMUYECKOTO
PaBHOBECHSL.

Heoprannyeckasi xummusi.

[Tonoxxenne HemetamwioB B Ilepuoamdeckoit cucteMe xumudeckux annemeHToB J[.M. MeHnaeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. DPU3NUECKUE CBOICTBA HEMETANIOB. AJUIOTPOIHS HEMETAIJIOB (Ha MpUMEpPE KUCIopoa, cepbl, hocdhopa u yriaeposa).
Bonopoa. [lonydenue, ¢usznueckre U XHUMHUYECKHE CBOMCTBA: pPEAKIMU C METAUIaMH M HEMETaJJIaMH, BOCCTaHOBUTEIBHBIC
cBoiicTBa. ['mapunapl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoze, crnocoObl MorydeHus:, Gu3nueckue 1 XMMHYECKUe CBOMCTBA. ['anorenoBogopoibl. BaxHeiimue
KHUCJIOPOACOIepKaIue COSAUHEHUSI TaloreHoB. JIabopaTopHbie U MPOMBIIUICHHBIE CIOCOOBI MOJy4eHus rajoreHoB. [Ipumenenue
rajoreHOB U UX COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOTyYeHHsS KHCiopoaa. dusnueckne U XUMHYECKHUE CBOMCTBA U
MIPUMEHECHUE KUCIOPOIa U 030HA. OKCHUJIBI U TIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupojie, crocoObl MmoiaydeHus, pusndeckue u xumudeckue cBoictBa. CepoBomopon, cyiabduasl. Okcuig
cepri(1V), okcun cepri(VI). CepHuctas U cepHast KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWMCTB cepHOM KuCIoThl. [Ipumenenue cepbl

U €€ COEIMHEHUN.



Azot. Haxoxnenne B mpupoje, CrocoObl MOTyYeHus, (PU3nYecKkne U XUMHIECKHEe CBOMCTBA. AMMHAK, HUTPUABL. OKCHIBI a30Ta.
A3zoTucTasg U a30THas KUCIOTHI U MX cOoiM. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHL. [IprMeHeHHe a30Ta M €ro COoeAuHEHHI.
A30OTHBIE YI00pEHUS.

docdop. Haxoxaenrne B mpupoje, crmocoObl moiydeHus, GU3nIecKkne U XxuMudeckne cBorictBa. Dochuanl u Gochun. Oxcuapl
docdopa, hochopnas kucnora u e€ comu. [Ipumenenune dhocdopa u ero coequaeHuit. DochopHbIie yIO0OpECHHUS.

VYriepon, HaxoXaeHWe B TpUpoAe. AUIOoTporHble Moaudukanuu. DOu3ndeckne M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB,
oOpazoBannbix yriepoaoM. Okcua yriepoaa(ll), oxcun yraepona(IV), yronpHas kuciora U €€ colM. AKTUBUPOBAHHBIM
yroJib, afcopouus. Oynnepensl, rpadeH, yriepoiHble HAHOTPYOKkU. [IpruMeHeHre MpoCThIX BEIIECTB, 00PA30BAHHBIX YIJIEPOAOM, U
€ro COCIMHECHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoosl nmonydeHus, pusndeckue u xummdeckue cporictBa. Oxeua kpeMuus(IV), kpemHueBas
KUCJIOTa, CWIIMKATHL. [[puMeHeHne kpeMHus u ero coequaeHui. CTeKIo, ero mojay4eHue, BUAbl CTEKIa.

[Tonoxenue metawioB B lleproguyeckoil cucTteMe XUMUYECKHX 3JIEMEHTOB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YeK
aToMoB MeTaiioB. OOmue ¢puzndeckue cBoiicTBa MeTauioB. [Ipumenenue MetamioB B ObITY U TexHHUKE. CIIJIaBbI METAILIOB.
DIIEKTPOXUMHUYECKUN sl HApsKEHUN MeTaiuioB. OO1ue criocoObl MOTYyUYeHUsT METAIIIOB: THIPOMETAUTYPIusi, MUPOMETAILTYpPIrusl,
anekTpoMmerasutyprus. [lonarue o koppo3un MetamioB. CiocoObl 3alUTHI OT KOPPO3HH.

O6mras xapaktepuctruka MeTaioB [A-rpynmnsl [leproauueckoil cuCTEMbl XUMHUYECKUX 3JIeMEHTOB. HaTpuii U kanuii: moiaydeHue,
(bu3NYecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTMHEHHM.

Oo6miass xapaktepuctuka wmetamioB I[IA-rpymmer Ileprogudeckoil CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB. MarHuii U KaJIbIIHA:
nojayuyeHue, Gu3n4ecKre U XuMUUECKUEe CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX coequHeHUu. JKECTKOCTh BOBI U CIIOCOOBI
€€ yCTpaHEHUs.

AJIOMUHUN: TIOJTydeHue, (PU3nueckue 1 XUMUUECKHUEe CBOMCTBA, MPUMEHEHHUE TTPOCTOr0 BEIIECTBA U €T0 coequHeHn. AMdOTEepHbIe
CBOWCTBA OKCHJIA ¥ THAPOKCH/IA AITFOMUHUSA, THAPOKCOKOMIUIEKCHI AITFOMUHUSA.

OO6mr1ast xapakTepucTHKa MeTauIoB mooouHbIX moarpymn (b-rpymm) [lepuoanyueckoit cucTeMbl XUMUUYECKHUX JIEMEHTOB.



du3nueckue U XMMUYECKUE CBOMCTBAa Xpoma U ero coeauHenuil. Okcunbl u rugpokcunbl xpoma(ll), xpoma(Ill) u xpoma(VI).
XpoMmaThl U AUXPOMAThI, UX OKUCIUTEIbHBIEC CBOMCTBA. [lonydeHrne u npuMeHeHrne Xxpoma.

duznyeckue M XMMHUUYECKHE CBOMCTBA MapraHila MU ero coeauHeHui. Baxueimue coenunenus mapranmna(ll), mapranma(IV),
mapranua( V1) u mapranua(VII). [lepmanranar kanausi, ero OKUCIUTENbHBIE CBOMCTBA.

du3znueckue U XUMUYECKHUE CBOMCTBA jkene3a W ero coeauHeHui. Oxcunpl, rugpokcuanl u conu xkeneza(ll) u sxeneza(Ill).
[Tomy4yeHne u MpUMEHEHHE KENE3a U €r0 CIUIABOB.

DU3NYECKNE U XUMUYECKHUE CBOMCTBA MEAU U €€ COeAUHEHUM. []oyuyeHne u npuMeHeHue MeIi U €€ COCUHEHUM.

[usk: mnonydeHue, (Qu3NUecKue ¢ XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBOWCTBA OKCHAAa W THUIPOKCHUJA IIMHKA,
TUIPOKCOKOMIUICKCHI TIMHKA. [[puMeHeHre IMHKa U €ro COeIUHECHUM.

OKCIEpUMEHTAIbHBIC METOJIbI M3YYCHUS BEIIECTB U UX MPEBpAIIeHUN: U3y4eHUue 00pas3IloB HEMETAIOB, TOpeHHue cephl, Gocdopa,

JKeJe3a, MarHusg B KHCJIOpPOJE, U3YYEHHE KOJUIEKINU «MeTamibl U CIUIaBbl», B3AMMOJEHUCTBUAE IIETOYHBIX U IIEIOYHO3EMEIIbHBIX
METAJIJIOB ¢ BOJOW (BO3MOXKHO HCITOJIb30BaHHE BHJICOMATEPHAIIOB), B3aMMOJCHCTBHE ITMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
IIEJIOYEH, KAYECTBEHHBIC pPEAKIMM HAa HEOPraHWYECKHWE AaHHWOHBI, KaTHOH BOJIOPOJa M KAaTHOHBI METAJUIOB, B3aUMOJCHCTBHE
TUJIPOKCUIOB AIFOMUHUA U IIMHKA C PaCTBOPAMU KUCIIOT U IIETOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMam «['anoreHsn,
«Cepa u e€ coemuHeHUus», «A30T U ¢dochop U UX CcoeauHEHUs», «MeTauibl TJIABHBIX MNOArpymm», «MeTamibl MOOOYHBIX
MOJATPYIID».

X¥MHUSA U )KU3Hb.

Ponp xumum B oOecrieyeHUH yCTOMYMBOTO Pa3BUTHS uejoBedecTBa. IIOHATHE O HAyYHBIX METOJaX IO3HAHWUS M METOJI0JOTHHU
Hay4YHOTO uccienoBanusi. HayuHble TpUHIUIIBI OpTraHU3allid XUMUUYECKOTO TTpou3BoJicTBa. [[poMBITIIIEHHBIE CLIOCOOBI MOJTYYeHUs
BOKHEHIIMX BEHIECTB (HAa MPUMEPE MPOU3BOACTBA aMMHUaKa, CEpPHOM KUCIOThI, MeTaHoJa). [IpoMblIlIeHHbIE CTIOCOOBI MOJTYYeHUs
METAJIJIOB M CIJIABOB. XHMMHYECKOE 3arpsi3HEHUE OKpYXaloIlleh cpeabl U ero mocienctBusi. Poib XumMuu B 0OecCleueHUH

OHEPreTHUECKON 0€30ITaCHOCTH.



XuMHs U 300pOBbe 4enoBeka. JIekapcTBeHHbIE cpencTBa. [IpaBuia MCHOab30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiap xumuu B
Pa3BUTUU MEAUIMHBI.

XUMUS IHUIIHA: OCHOBHBIE KOMIIOHEHTHI, ITHIIIEBBIE 0OaBKH. PoJIb XMMHHU B 00€eCIIeueHHH MUILEBOI 0€30MaCHOCTH.

Kocmernueckue u naphromepnsie cpeacTBa. berroBas xumus. [IpaBmiia 6€30MacHOT0 HCTIOIB30BAHMS TTPETapaToOB OBITOBOM XUMHH
B IOBCEIHEBHOM KU3HH.

XUMHS B CTPOUTEIHCTBE: BAKHEUIITHE CTPOUTEIBHBIC MaTepUaibl (IIEMEHT, OCTOH).

XUMHUS B CEIIbCKOM X03sicTBe. OpraHndecKkre 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUabl, KpACKH, CTEKJI0, KepamMuka. MaTtepuaisl 4Jis1 2JIeKTpOHUKHA. HaHOTeXHOIOoruu.

PacuérHrle 3agaun.

Pacuétpl: Macchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe WM 00BbEMY OJTHOTO U3 YUaCTBYIOIINX
B PEAKIIMHU BEIIECTB, MAacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKITUHU, €CITM OJHO M3 BEIICCTB UMEET MPUMECH, MACCHI
(00BéMa, KOJINYECTBA BEIIECTBA) MPOAYKTa peakuuu,
€CJIM OJHO W3 BEILECTB JJaHO B BHUJE PAacTBOpa C ONpENeIEHHON MacCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU U
MOJISIPHOM KOHIIEHTPAITMH BEIIECTBA B PACTBOPE, JOIH BHIXOAA MPOAYKTA PEAKIINH OT TEOPETUIECKHA BO3MOKHOTO.

MeXIpeTMETHEIE CBI3H.

Peanuzanus MeXnpeaIMETHbIX CBs3ed MPU U3YYEHUM OONIel M HeopraHudeckoil xumuu B 11 kijacce oCylIECTBISIETCS 4epe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK U MOHATUHN, NPUHATHIX B OTACJBHBIX NMPEAMETAaX €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIE MOHATHS: SIBJICHUWE, HAy4YHbId (DakT, rumoresa, TEOpHUs, 3aKOH, aHaJU3, CUHTE3, Kiaccuukanus,
NEPUOANYHOCTD, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJEIINPOBAHHUE.

®usuka: Marepus, MUKPOMHUDP, MAaKpOMHp, ATOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, W30TOIBI, PaIUOAKTHBHOCTH, MOJIEKYJIA,
SHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSTHHE BEIIECTBA, MACANbHBIA ra3, (U3NYECKUe BEIHYMHBI,

CANMHHUIBI U3MCPCHUA, CKOPOCTD, DOHCPIH:A, Macca.



buonorusi: knerka, opraHusM, sKOcHcTeMa, Ouochepa, METadOIU3M, MAKpO- U MHUKPODIEMEHTHI, OCNKU, KHUPbI, YTIEBOJBI,

HYKJICMHOBBIC KUCJIOTEI, (bepMeHTBI, TF'OPMOHBI, KPYT'OBOPOT BEIICCTB U IIOTOK 9HEPIru B OKOCUCTCMAX.

Feorpa@nﬂ: MHHCPAJIbI, TOPHBIC ITOPOALI, ITIOJIC3HBIC HCKOIIACMBIC, TOIINIIMBO, PECYPChI

TexHomorus: XMMHUUYECKas IMPOMBIINIJICHHOCTb, MCTAJUIYpPrus, CTPOHUTCIIbHBIC MaTCpPpHAJIbI, CEIbCKOXO03SIHUCTBECHHOE IMpoOn3BOACTBO,

mUeBas IMpPOMbBINIJICHHOCTD, CbapMaLICBTI/I‘-ICCKaﬂ IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIapaToB, IIPOU3BOACTBO

KOHCTPYKIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJIICHHOCTD, HAHOTCXHOJIOTUH.

TemaTuyeckoe NJIAHUPOBAHME

09

Tema ypoka

I/I3yqaeMble BOIIPOCHI

Buabl aesiTeIbHOCTH oﬁyqamumxcﬂ

aaTa

10

TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHUM 3AKOH U IEPUOJUYECKAS CUCTEMA
XUMHUYECKHUX 3JIEMEHTOB . U. MEHJAEJIEEBA

IJIaH

daxr

Crpoenue atoma

CrnoxHoe crpoeHue aroma. JlokazarenbcTBa
9TOrO: KaTOAHBIE W PEHTTEHOBCKUE  JIy4H,
doroaddexr, pagmoakTUBHOCTb.  OTKpBITHE
AIIEMEHTApHBIX YaCTHUIL: 3JIEKTPOHA M HYKJIOHOB
(mpoToHOB M HEWTpoHOB). Moxgenu TomcoHa,
Pezepdopna, bopa. Tlocrynarst bopa. Ctpoenue
aToMa B CBET€  KBAaHTOBO-MEXAHMUYECKUX
IIPEACTABICHUMN.

. ®orospdexr. Karonusie myun (351€KTpOHHO-
Jay4yeBble TpyOku). BugeodparmeHnTsl u ciaiiabl
no teme ypoka. Iloprperst  Tomcona,
Peszepdopnaa, bopa

AprymMeHTHpOBaTh  CIOXKHOE  CTPOEHHUE
aTOMa M COCTOATEIbHOCTh  Pa3IMYHBIX
MOJIETIEH, OTPaXKarOIINX 3TO CTPOCHHUE.
@opMynHMpoBaTh NMOCTYJIATH bopa.
XapakTepru3oBaTh KOPILYCKYJIIPHO-
BOJIHOBOM JlyaJlu3M YacTHUI] MUKpPOMUpA

CrpoeHne aTOMHOTO
snpa. M3oTomnsl.

Hyxsions! (IpOTOHBI W HEUTPOHBI), HYKIUIBI.
[TonsitTue 06 wm300apax u m3oTomax. SnepHble

XapakTepu3oBaTb COCTaB aTOMHOIO sJpa.
Pa3znnyath HYKJIOHBI U HYKJIWJIBL, H300apbl U




SnepHble peakuuu

pEeaKlMK U UX YPaBHEHUSI.
1. BuneodparMeHThl U CIaibl IO TeME YpoKa.
IToprpersl IBanenko u ['anona

HN30TOIIbI

DopmyIUpPOBATH COBpPEMEHHOE
OIIPCACIICHUC IIOHATUA «XUMUYCCKUHU
AIIEMEHT.

3anuchbIBaTh YpaBHEHUS SIAEPHBIX PEAKIMM

CocTosiHHE AIIEKTPOHOB
B aTOME.

KopnyckynspHO-BOJIHOBOU Jyalii3M 3JIEKTPOHA.
[Tonsarue AJIEKTPOHHOM opOuTamu u
AJIEKTPOHHOTO 00JIaKa.

S-, p-, d- u f-opouranu. KBantoBsle uncia.
CtpoeHue AIEKTPOHHON 000JIOUKH aToMa.

. BuneodparMeHThl U CIalbl IO TEME YPOKa.
Mopenu opbutaneit pa3nauaHon (GOpMBbI

OrnuchIBaTh COCTOSIHUE JIEKTPOHA B aTOME.
Paznuyats MOHSITHS «OPOUTAIIB)»
U «QJEKTPOHHOE 00JIaKOM.
Knaccudunuposats opOuTanu U onuchBaTh
HXx.

YcraHnaBnuBarthb B3aMMOCBSI3H
KBAaHTOBbIMU qucjaaMu u
ANEKTPOHHON 000JIOUKH aToMa.
OCYHICCTBJI?ITL BHYTPUIIPCAMCTHBIC CBA3U

MEXITY
CTpPOEHUEM

C KYypCOM OCHOBHOW IIKOJIBI U KypcoM
OPraHN4eCKON XUMHH
DNEeKTPOHHBIE [lopsinok 3amojHEHus 3JIEKTPOHAMU aTOMHBIX | ONHCHIBATH CTpOECHUE 3JIEKTPOHHBIX

KOH(UTypal aToMOB

opOuTasel B COOTBETCTBUM C HPUHLUIIOM

000JI0YEK aTOMOB.

MUHMMYMa  3Heprud, 3anpetroMm  [laynm, | 3anuceiBaTh 3JIEKTPOHHBIE U 3JIEKTPOHHO-
npaBuiioM XyHja, mpaBuioM KieukoBckoro. rpadguyeckue (hopMyITBI aTOMOB
DNeKTpOHHBIE (POPMYITBI aTOMOB M HOHOB. XUMUYECKUX IJIEMEHTOB.
. CriekTpbl ~ TOTJIOMIEHUST W HCIYCKAHHS
COCMHEHUN  XMMHYECKUX  DIIEMEHTOB  (C
MTOMOIIBIO CIIEKTPOCKOTIA)
Crpoenue atoma u [Ipeanoceuiku OTKPBITHUSA: paboTsl | OnuchIBaThH MPEANOCHUIKU OTKPBITUS
MEPUOINYECKHUH 3aKOH | TIPEIIIECTBEHHUKOB, pelieHus | MepPUOIUIECKOTO 3aKOHa.
. 1. Menneneena MEXIYHAPOJAHOTO CBhE3a XUMUKOB B T | ApryMeHTHpoBath poib juyHoctu J[. U.
Kapncpys, nmunoctHbie kawectBa [[. WM. | MeHaeneeBa B OTKPBITUM MEPUOIAYECKOTO
Menneneesa. 3aKOHa.
OTkphITHE MEPUOIUYECKOTO 3akoHa. | DOpMyIHpPOBaTh MEPUOTUUYCCKUNA 3aKOH B
MenneneeBckas (dbopMmynupoBka | cooTBeTcTBUM ¢  Bo33penmsimu [, W
MEPUOIUYECKOTO 3aKOHa. B3anMocss3e | MenaeneeBa u COBPEMEHHBIMH
MEePUOJIUYECKOr0 3aKOHA U TEOPUM CTPOCHHS | MPEACTABICHUSIMU
aToma. CoBpemeHHas (dhopMynupoBka

NEpUOaANYCCKOIr0 3aKOHaA.




J. Ioptperst  bepuemnyca,  [lebGepeiinepa,
Hrromenpca, Meunpeneesna. Paznnunrnie
BapHAHTHl TaONHIl TEPUOAMYECKONH CHCTEMBI
xumuueckux dyaemenToB . . MengeneeBa

Ctpoenne aroma H
nepuoAnyecKas
cucTema

. 1. Menneneena.

B3auMoCBA3p  NEPUOAUYECKOTO  3aKOHA U
NIEpUOJUYECKOM  cucTeMbl.  Ilepumonnueckas
cucreMa u crpoeHue atoma. GU3NYecKuil CMbICH
CUMBOJIMKH [IEPUOJUUECKON CUCTEMBI.

. BuneodparMeHThI U ClIaiabl IO TEME YpoKa

PackpriBath bu3nIecKui CMBICTT
MOPAJIKOBOTO HOMEpa »3JIEMEHTa, HoMepa
nepyuoja U rpymbl.

OOBSCHATh TEPUOAUYECKOE  HM3MEHEHUE
CBOIICTB XUMHUYECKHUX AJIEMEHTOB
OCOOCHHOCTSIMU CTPOCHHS UX aTOMOB

[TonoxxeHus snemMenTa
B MIEPUOIMYECKOM
CUCTEME U €ro
CBOMCTBA. 3HAUCHHE
MEePUOINIECKOTO
3aKOHa

M3MeHeHne CBOMCTB 2JIEMEHTOB B IIEPUOJAX U
rpymmnax, Kak (yHKIOUS CTPOCHHS WX aTOMOB.
[TonsiTue 00 SHEPrUM MOHM3ALMUU U CPOACTBA K
JIIEKTPOHY.

[Tepuoa4HOCTh MX W3MEHEHHUS METaUINYECKUX
U HEMETAUIMYECKUX CBOMCTB DJJIEMEHTOB B
rpynnax M Nepuoaax, Kak (yHKLIHS CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB.
3HaueHue NIEPUOANYECKOTO
Y IIEPUOINYECKON CUCTEMBI.

J. OOpa3upl NpOCTHIX BEIIECTB, OKCUAOB U
TUAPOKCHUJIOB 3JIEMEHTOB TPETHETO IEpUoAa M
JEMOHCTpPALMS UX CBOWCTB

3aKOHa

YcTaHaBnuBaTh NEPUOJUYHOCTH U3MEHEHUS
paanycos aTOMOB,
ANEKTPOOTPHUIATEILHOCTH AJIEMEHTOB, HX
SHEPTMM HOHU3AIMH U DHEPTUU CPOJICTBA
K 3JICKTPOHY B 3aBHUCHUMOCTHU
OT TOJIOKEHUSI JIEMEHTOB B MIEPUOINUECKON
CUCTEME.

OnuceiBaTh  CBOWMCTBA  JJEMEHTOB U
00pa30oBaHHBIX UMU BEUIECTB HA OCHOBAaHUU
WX TIOJIOKEHHS B TIEPUOIMYECKON CUCTEME.
XapakTepus3oBaTh 3HA4YEHHE
MEePUOJNYECKOI0 3aKOHA U MEePUOJUYECKON
CHUCTEMBI

O06001menue u
CHCTeMaTH3aIus
3HAHUH T10 TeEME
«CTpoeHue aroma.
[Tepuonnueckuii 3aKOH
U TIepUOIUYEeCcKast
CHCTEMAa XUMHYECKHX
3JIEMEHTOB

H. . MenneneeBay

BrmmosHeHNE TECTOBBIX 3aaHUN Ha 3HAHNUE
CTPOEHUS aTOMA U 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB U 00Pa30BaHHbBIX UMU
BEIIIECTB B 3aBUCHUMOCTH OT HOJI0XKECHHUS

B IIEPUOANYECKON CHCTEME.

[ToaroroBka Kk KOHTPOIBHOU paboTe

BbINOMHATE TECTHI M yIpaXXHEHUS, pellaTh
3a/1a4M U yIPaXHEHUS 110 TEME.
[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTUKEHUI B YCBOCHUH TEMBI.
KoppektupoBath cBOM 3HaHUS B
COOTBETCTBUH C IJIAHUPYEMBIM
pe3yabTaTOM

ROHTpOJII)HaH pa60Ta 1 mo Teme «CTpOCHI/Ie aToMa. HCpI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH U NICPUOJUYICCKAsT CUCTCMA XUMHUYCCKUX




anemenToB /1. 1. MenaeneeBa»

BxoaHoi1 KOHTPOJIB

TEMA 2. XUMHNYECKASA CBA3b U CTPOEHUE BEIIECTBA

HNonnag xummueckas
CBSI3b

[lonstne o xumMudeckor cBs3u. (OCHOBHEBIC
XapaKTEPUCTUKU XUMHUYECKOW CBSI3U: SHEPruf,
JJIMHA, JUIIOJILHBIN MOMEHT.

HNonnas  Xxumudeckas CBA3b H
KPUCTAJUIMYECKUE PEIIETKHU.
3aBUCUMOCTh (PU3MUYECKHX CBOMCTB BEIIECTB OT
TUNA KPUCTAIMYECKOU PELIECTKH.

HMOHHBIC

JA. Komrekuus KpUCTAJUIMYECKUX  BELIECTB
HMOHHOTO CTPOCHHUSA, aMOP(HBIX BEIIECTB H
U3 JIEIUN u3 HUX. Monenu
KPUCTAJUIMYECKUX PEHIETOK C MIOHHOM  CBS3BIO.

BuneodparmeHnTs! u cnaiiibl o TeMe ypoka

ApryMeHTHpOBAaTh oOpa3oBaHue
XMMHYECKOH  CBA3M  KaK  pe3yibTara
B3aMMOJICHCTBHS ~ aTOMOB,  IIPUBOJIAIIEE
K OOpa30BaHUIO  HMOHOB,  MOJIEKYd |
panuKaios.

JlaBaTpb OCHOBHBIE XapaKTEePUCTHKH
XMMHYECKOMU CBSI3H.

PackpeiBaTh ~ MexaHM3M  00pa3oBaHUS

MOHHOM XUMHWYECKOM CBSI3H.

VYcraHaBnmuBaTh 3aBUCHUMOCTH (DU3HUYECKUX
CBOWCTB BEILIECTB OT TUIIA KPUCTAIIUNYECKOM
peleTKu

KoBanenrnas Bo30yxnénnoe cocrosiuue aroma. [lonsrue o | OnuchiBaTh KOBaJICHTHYIO CBSI3b.
XUMHUYECKas CBSI3b U | KOBaJIGHTHOM cBsizu. OOMeHHBIH MexaHu3M | XapakTepu3oBarb €€  OCOOEHHOCTH U
MEXaHU3MBI €€ o0pa3oBaHuUs KOBaJICHTHON CBSI3U. | MEXaHU3MbI 00pa30BaHMU.
00pa3oBaHUs DNEeKTPOOTPULIATEIBHOCTD. Hanpasnennocts | KinaccuduuupoBarh KOBaJIEHTHYIO CBSI3b 110
KOBAJCHTHOM CBSI3U, €€ KpPaTHOCTb. G- U T- | DJIEKTPOOTPULIATENBHOCTH, KPAaTHOCTH W
cBsi3u.  JIOHOPHO-AaKIENTOPHBIA  MEXaHH3M | CIIOCOOY MEepPEKPhIBAaHHS OpOUTAJICH.
0o0pa3oBaHUsl  KOBAJEHTHOM  cBA3M. Tumbl | YcTaHaBIMBaTh 3aBUCUMOCTb (DU3NYECKUX
KPUCTAJUIMYECKUX PEMIETOK C KOBAJIEHTHOM | CBOMCTB BEIIECTB OT THUIA KPUCTAIINIECKON
CBSA3BIO: ATOMHAs U MOJIEKYJISIPHAsL. peLIeTKH
3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT
TUIA KPUCTAJUIMYECKOU PELICTKU
J. Monenn MONEKyJl pasiu4yHON ApXUTEKTYPBHI.
Mopenu KpUCTAIIIMYECKUX BELIECTB aTOMHOM U
MOJIEKYJIIpHOM CTpYKTYphl. Kosneknus BemecTs
aTOMHOIO U MOJIEKYJISPHOIO  CTPOCHMS
U U30EJIUHN U3 HUX
KommiekcHbie Kommnekcoobpa3zoBanue ¥ KOMIUIEKCHbIE | XapaKTepU30BaTh KOMIIJIEKCHBIE
COCIMHEHMS COEIMHEHUSI. Crpoenue KOMIUIEKCHBIX | COEJUHEHUs W UX CTPOCHHE HA  OCHOBE
COEMHEHUI: KOMIUIEKCOOOpa30BaTeb u | reopuu BepHepa
KOOPJIMHALIMOHHOE YHUCIIO, JIUTaHMbL,




BHYTPEHHSISI U BHEIIHSS C(HephL.

. Tloptper Bepuepa. Bunpeodparmentsr u
CIIan bl o TEME
ypoka. [loayuyeHrne KOMIUIEKCHBIX OPraHUnYECKUX
Y HEOPraHWYECKUX COeIMHEHUU. [JeMoHcTpanus
CYXHX KPUCTAJUIOTUAPATOB

Knaccudukanus u Knaccugukanus KOMIUIEKCOB: xenatsl, | Kiaccuduuupoath KOMIUIEKCHBIE
HOMEHKJIaTypa KaTHUOHHBIC, AHUOHHbIE M  HEUTpalbHbIEC, | COEAUHEHUS
KOMIUIEKCHBIX aKBAaKOMILIEKChl, ~ aMMHMakaTbl,  KapOoHwibl | Ha3bIBaTh 3TH COEJUHEHUS B COOTBETCTBUU
COCIMHEHMI, METaJUIOB. Homenknarypa KOMIUIEKCHBIX | ¢ paBuiamu HomeHknatypsl IUPAC.
Jucconuanus  MX B | COEAMHEHMM W HMX cBoucTBa. Jluccoumanus | 3anuceiBaTh YpaBHEHUs peakuuin
pacTBopax. 3HAuYEHHUE | KOMIUIEKCHBIX COEIMHEHU. 3HaueHue | AMCCOLUALMY KOMIIJIEKCHBIX COETUHEHUM.
KOMIUIEKCHBIX KOMIUIEKCHBIX COEJUHEHMM ¥ HuX poib B | PackpsiBaTh poib KOMIUIEKCHBIX
COeTUHEHUN MPUPOJIE. COCTUHEHUN B XUMHYSCKOM aHajuse,
JI. B3anMopnelicTBeé MHOTOAaTOMHBIX CIIUPTOB U | IPOMBIIIJIEHHOCTH, IPUPOAE
[JIFOKO3BI c (GenuHTOBOM  KHIKOCTHIO.
KadecTBeHHbIE peakiun Ha noHsl Fe?* n Fe®*
Mertannnueckas [Tpupona xumuyeckoil cBA3M B MeTaiax M | OnUChIBaTh METAUIMYECKYI0 XHUMHUYECKYIO
XUMHMYECKas CBA3b crulaBax.  OOmme  gu3MuecKkue  CBOWCTBA | CBSI3b.
METaJUIOB: TEIJIO- H  AJIEKTPOIPOBOJHOCTH, | XapakTepu3oBaTb  oOmme  (Qu3nvecKue
IUIACTUYHOCTD, METAJITMYECKUN 0JecK, | CBOMCTBA METAJLIOB.

MarduTHBIE CBOICTBA.
Meramnuueckas KpUCTaJuInyeckas pemeTka u eé

O0COOEHHOCTH, KaK (YHKUIUS METaNInYecKou
CBSI3H.

JA. Mopngenn  KpUCTaJUIMYECKUX  PEHIETOK
METAJIJIOB

VYcraHaBIMBaTh 3aBUCHMOCTD MEXAY BUIOM
XUMUYECKON CBs3H, TUTIOM
KPUCTAJUIMYECKOM PEIMIETKM W CBOWCTBAMM
METaJUIOB

ArperatHble COCTOSHUS
BellecTB U (pa3oBble
IIEPEX OBl

l'azel u rtazoBeie 3akoHbl (boins-Mapuorra,
[Taps, Ieii-Jlroccaka). YpaBHeHue
MenmneeBa-Kianeiipona sl WeaqbHOrO rasa.
Kugkoctu. TekyuecTs, HcrapeHue,
KpHUCTaJUTM3aLHS.

Teépuple BewmecrBa. IlnaBmenune. dazoBbie
nepexo/ipl. Cyonumanus u aecyOoauMarius.
Kunkue KpucTtauibl.

XapakTepu3oBaTh arperatHble COCTOSHHS

BEHIECTB KaK (YHKIUIO yCIOBHM UX
HAaXOXJCHUS B OKPYKAIOIIEH cperie.
OnuceiBath B3aUMOCBSI3b (hazoBbIX

MIEPEX0/I0B BEIIECTB.
PackpbiBaTh  posib  (Pa30BBIX IEPEXOOB
BEIIECTB B MPUPOJIE U UCKYCCTBEHHOM cperie




[Lnazma.

. BuneodparMeHThl U Claiabl IO TEME YpOKa.
BOI[a B pa3JIMYHBIX arperaTtHbIX COCTOAHHUAX U
e¢ Ga3oBbIe NEPEXO/BI.

Bosronka woma wim  OCEH30WHOW  KHCIIOTHI.
Junarpamma «@Pa3oBble IEPEX0/Ibl BEIIECTBY

MexMOoJIeKyIIsSIpHbIE
B3aUMO/ICHCTBUS.
Bonoponnas cBs3p

Bonopoanasts cBsi3p M €€ pa3sHOBUIHOCTH:
MEXMOJIEKYJIIpHAsS W  BHYTPUMOJIEKYJSpHAs.
®du3nyecKue CBOMCTBA BEIIECTB C BOJAOPOIHOM
cBsi3bt0. EE€ Omomormueckasi pojib B OpraHu3aiu
CTPYKTYp O€NKOB U HYKJIEHHOBBIX KUCIOT.
BanpaepBaaiibcoBO B3aUMOJIEHCTBUE U €TO THUIIBI:
OpPUEHTALIMOHHOE, WHIYKIHOHHOE u
JIUCTIEPCUOHHOE.

. BugeodparMeHThl U ClaiiIbl 10 TEME ypOKa.
Mogemu monexyn JIHK u Genka

OnuceiBaTh BOJOPOIHYIO CBSI3b U PA3IM4YaTh
€€ Pa3HOBUJHOCTH.

XapakTepru3oBaTh 3HAYCHHE BOAOPOIHBIX
CBsi3el s onucaHus (PU3MYECKUX CBOWCTB

BEIIECTB U OpraHu3aIiu CTPYKTYPbI
OHMOTIOIMMEPOB.
Paznuyate  THOBI  MEXKMOJICKYJISIPHOTO

B3aUMOJIENCTBHUS BEIIECTB.

O06001enue u
CHCTEMAaTH3aLUs
3HAHWH I10 TEME
«XUMudeckas CBA3b U
CTPOCHUE BEILIECTBAY

BreimonHeHHe TECTOBBIX 3aJaHMi Ha 3HaHUC

BHJIOB XUMUYECKON CBSI3U, THUIIOB
KPUCTAITTNYECKUX PEIIETOK,
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS

1 ($a30BbIX MEPEXOIOB.
[ToaroroBka Kk KOHTPOILHOM paboTe

BhINOMHATE TECTHI M yIPaXXHEHUS, pelIaTh
3a/1a4u 10 TEME.

[IpoBOANTH OlLIEHKY COOCTBEHHBIX
JTOCTH>KCHHUI B YCBOCHUH TEMBI.
KoppektupoBatb cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yabTaToOM

ROHTpOJ’IBHaH pa60Ta 2 1o Teme «XMHUYeCcKas CBSA3b 1 CTpOEHHE BellrecTBa»

TEMA 3. IMCIIEPCHBIE CUCTEMbI U PACTBOPBI

JucniepcHble  CHCTEMBI
U UX KIaccupukanus

XHWMHUYECKUE BEIIECTBA M CMECH. XHMMHUYECKAst
cucreMa. ['OMOreHHbIe U Ie€TEPOre€HHBIE CMECH.
JucnepcHas cuctema: JUCHEPCUOHHAsS Cpela U
JUCIIEpCHAas ¢a3za. Knaccudukanns
JUCIIEPCHBIX CUCTEM.

J. BuneopparMeHTsl U claaiisl IO TEME YpoKa.
OOpa3ibl  JHUCTIEPCHBIX ~ CHCTEM U WX
XapaKTEepHbIE IPU3HAKU.

OnuceIBaTh XUMHWYCCKUEC
JUCTIEPCHBIE B YACTHOCTH.
Pa3znnuatek roMoreHHble u TCTCPOTCHHBIC
cMecH, JTUCTIEPCUOHHYIO cpeny H
JTUCTIEPCHYIO (a3y.

KnaccudunupoBars AucriepcHbIe CUCTEMbI

CHUCTCMBI n




I'pyboaucnepcHbie
CHCTEMBI

Aspozonu.  [lpomemneHTel.  OMynbcun U
smyabratopsl. Cycnensuu. CeguMeHTanus.

J. BuneodparMeHThl U clIalipl IO TEME YpoKa.
O06pa3sib (KOJITEeKITHH ) OBITOBBIX u
IIPOMBILUIEHHBIX a’po30Jel, OMYJIbCUI
Y CYCIICH3UU

XapakTepu3oBaTh rpy0onucnepcHbie
CHUCTEMBI.

OnucelBaTh posib  a3po30Ji€d, AMYIbCUM
U CYCIIEH3MH B IIPUpOJE, HA IIPOU3BOJCTBE

u B ObITY

TonkonucnepcHbie Kommonaneie pactBopel. Oddexkr Tunmans. | OnuceiBaTh TOHKOAUCIEPCHBIE CHCTEMBI U
CHCTEMBI [Tonyuenune KOJIJIOUAHBIX pPacTBOPOB | CIIOCOOBI HX MOTYYCHHUS.
JMCTIEPCUOHHBIM, KOHJICHCAIIMOHHBIM u | Paznuuarh 30011 U renu.
XUMHUYECKHM CIOCO0aMH. XapakTepu3oBaTh KOaryJisiuio u
3o u koaryisnus. ['enu u cuHepesuc. CHHEpPE3HC.
3Ha4YeHUE KOJUIOMIHBIX CUCTEM. PackpbiBaTh pOJIb KOJUIOMIIHBIX CHUCTEM B
. BuneohparMeHThI u CiIaiipl IO TEME YPOKa. | IPUPOE, HAa MPOHU3BOJCTBE, B MEAMIIUHE U
[TpoxoxaeHue 1yda cBeTa yepe3 KOJUIOUJIHbIE U | OBITY.
HUCTUHHBIE pacTBOPHI (3 dexT Tunmams).
JI. 3HaKOMCTBO ¢ KOJUICKIUSMHU MHUIIEBHIX,
MEIUIUHCKUX ¥ OMOJIOTHYECKUX Telel U 30JIeH.
[Tony4yeHne KOJUIOMIHOTO pacTBOpa XJOpHIA
sxeneza(1ll)
PacTBOpSI. PacTBOpHI Kak TOMOTCHHBIE CUCTEMBI U UX THIIBI: | XapaKTeprU30BaTh PaCTBOP KaK TOMOTEHHYIO
Konnenrpanus MOJICKYJISIPHBIC, MOJICKYJISIPHO-UOHHBIE, | CUCTEMY.
pPacTBOPOB M CIIOCOOBI | HOHHBIE. Hcnonp3oBath KOJIMYECTBEHHBIE
e€ BbIpaXKEeHUs Crioco6b1 BBIpOXEHUS KOHIEHTPAILIUU | XapaKTePUCTHKU COJIepKaHUS
pacTBOpoB: 00BEMHAs, MaccoBasi M MOJIbHAs | PACTBOPEHHOTO BEIIECTBA B pPACTBOpE NpHU
JOJIM  pacTBOPEHHOrO  BelecTBa. MoJsipHas | pelIeHnH pacuéTHBIX 3a/1a4

KOHIIEHTpalus pacTBOPOB.
. BuneodparmMeHThl U ciaiiibl o TeMe YpoKa.
3aBUCHUMOCTh PAaCTBOPUMOCTH B BOJE TBEPIBIX,

KHUJIKMX W Tra3000pa3HbIX  BELIECTB  OT
TEMIEPATYPHI. Tabnuuma  pacTBOPUMOCTH.
[Toryuenue MIEPECHIIEHHOT O pacTBOpa
THOCYy/lb(aTa HATPUS U €ro  MIHOBEHHas
KpHUCTAJTN3AIUS

O06001IeHNe 1
cCUCTEMATHU3aLUSA

BrimmorHeHne TECTOBLIX 3aJaHUN Ha 3HAHUE
JUCTIEPCHBIX CUCTEM, PACTBOPHUMOCTH, CIIOCOO0B

BEITOIHATE TECTHI 1 YIpaXHCHUA, pCIIATh
3aga4u 110 TCMC.




3HAHUU 110 TeMe
«/lucriepcHble cucTeMBI
U PacTBOPBI»

BBIPQKEHUS KOHIIEHTPAI[H PACTBOPOB.
Pemrenne pacu€THbIX 3a1a4.
[ToaroroBka K KOHTPOJILHOM paboTe

[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUH TEMBI.
KoppektupoBath cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yNIbTaToOM

KouTtpospHasa pabora 3 1o Teme «J[mcriepcHble CCTEMBI ¥ PACTBOPED»

TEMA 4. 3AKOHOMEPHOCTH ITPOTEKAHUSA XUMHAYECKHNX PEAKIIUA U ®U3UKO-XUMHUYECKHUX

HNPOLHECCOB
OcHOBbI  XxUMHUECKOW | XUMUYECKas TEPMOIMHAMUKA. XapakTepu3oBaTh TEPMOAMHAMHUYECKYIO
TEPMOJIMHAMUKH. Tepmonunamuueckass  cucrteMa.  OTKpbITas, | CUCTEMY.
[TonsTre 00 SHTAJIBIIUK | 3aKpbITas, M30JIMPOBAHHAS cucreMsl. | Pa3nuyars OTKpBITYIO, 3aKPBITYIO,
BHYTpeHHs 3HEPIHs CUCTEMBI. M30JIMPOBAHHYIO TEpMOJAMHAMUYECKUE
OHTalbOMs, WIA TEIJIOCOAEPKAHUE CHCTEMBI. | CUCTEMBI.
[lepBoe Hauano tepmoanHamMuku. M3oxopublii U | Mconp30BaTh MOHATUE HSHTAIBIMM IS
n300apHbpli  mpoueccel.  TepMOXMMHYECKOE | XapaKTEpPUCTUKU TEIJIOCOAEPKAHUS
YpaBHEHHUE. CUCTEMBI.
. BuneodparMeHThl U Claiabl 0 TEME YpoKa DopmyJIUpOBATH TepBoe Ha4ajno
TEPMOJIUHAMUKH.
OnuceiBaTh H30XOpPHBIA W HM300apHBIN
MIPOLIECCHI
Onpenenenue Onranbnus. CrangaptHas sSHTaidbnus. Pacu€r | Paznuuare  XMMuYeckHMe — peakiuu 1o
TEINOBbIX 3 dexToB | SHTaNbNHUK peakiuu. 3akoH ['ecca u ciencTBus | TEIIoBOMY 3G (dEKTy.

XMMHYECKUX PEAKIIUH.
3akoH ['ecca

H3 HETO.
I[. 3K3OTepMI/I‘leCKI/Ie mponecCbl Ha IMPUMEPE

XapakTepru30BaTh SHTAIBIIHIO.
®opMynupoBath 3aKkoH I'ecca u cineacrBus

pacTBOpEHUsI CEpHOM  KHUCJIOTBI B  BOJE. | U3 HETO.
DHIOTepMUYECKHME Tpolecchl Ha mnpumepe | [Ipon3BoauTh pacuér sHTaNbIUU PEAKIUN
pacTBOPEHUS COJIENH aMMOHMS

Hanpasnenue Outponusi. Btopoe u  TpeTrhe  Hauana | XapaKTepu30BaTh SHTPOIUIO.

MPOTEKaHUs tepMoauHamMuku. CBoboaHast sHeprus [ nb6ca. DopmyIMpOBaThL BTOPOE U TPEThE Hadalla

XAMHYECKUX PEaKIIHil.
[TonsiTHe 06 SHTpONTUHU

. BuneodparMeHThl U Claiabl IO TEME YpoKa

TEPMOJIMHAMUKH.
AprymeHTHpoBaTh BO3MOKHOCTb
CaMOIIPOU3BOJILHOTO MIPOTEKAHUS
XUMHUYECKHX PEaKIUl W MOATBEPXKAATh UX
pacyéramu

CKOpOCTB XHUMHUYCCKUX

ITonsTue o CKOPOCTH PCAKIINH.

XapakTepu3oBaTh CKOPOCTh XMMHUYECKOMN




peaxkuuit DHeprus  akTHBAllMM ¥  aKTUBUPOBAHHBIA | peakiuu W  TpeajaraTh SAWHUIBI e
KOMILJIEKC. 3akoH JIEUCTBYIOLIUX Macc. | U3MEpEHHs.
Kunernueckoe  ypaBHeHHME U KOHCTaHTa | DopMyaHpOBaTh 3aKOH JEHCTBYIOIIMX MacC
CKOPOCTH XHMMHUYecKol peakiuu. Ilopsaok | u ompenensiTh rpaHULIbI €r0 MPUMEHUMOCTH
peaxkuu.
. BuneodparMeHThl U Claiabl IO TEME YpOoKa
@axTopel, Baustomue | akTopbl, BIUAIONINE HA CKOPOCTh TOMOTeHHOH | Pasnuyath  romMo- W TeTepOreHHbIE
Ha CKOPOCTb peaxkuuu: pupoaa u KOHIIGHTpALus | mpolecchl U (haKTOphl, BIMAIONIME HA
TOMOTEHHBIX U pearupyromux BEIIIECTB, TEMIIEpaTypa. | CKOPOCTh UX MPOTEKAHMUSL.
reTepOreHHBIX Temmneparypusiii kodpduuuent. Ypasuenue C. | opmynupoBars npasuio Bant-I'odpda
peakuuu AppeHuyca. U OTpeAeNsATh TPAHUIIBI €r0 IPUMEHUMOCTH.
®daxTophl, BIIUSIOLIME Ha CKOPOCTh | XapaKTepru30BaTh 0COOEHHOCTH KUHETUKHU
reTepOreHHOM peaxIuu: KOHIEHTpALUs | TeTePOTeHHBIX XUMUUYECKUX pPeaKlui
pearupymomux BemleCTB M IUIOWAAb  HX
CONPUKOCHOBEHHSI.
JA.  H3ydeHwe  3aBUCHMOCTH  CKOpPOCTH
XUMHYECKOH  peakuuu OT  KOHIEHTpAIuu
BEUIECTB,  TeMIlepaTypsl  (B3auMMOJEHCTBUE
THOCY/Ib(aTa HATPHUS C CEPHOH KHUCIIOTOM),
MOBEPXHOCTH  CONPHUKOCHOBEHHUS  BELIECTB
(B3aumojiericTBHE COJITHOM KHUCJIOTBI
CTpaHyJaMH U TIOPOIIKaMU AaIOMHHHS WM
IIMHKA)
Karamms n OcHOBHbIE TOHSTHUS KaTAJMTUYECKOW XUMMH: | XapaKTepUu30BaTh KaTallu3 M KaTalu3aTOpPbI
KaTaJn3aTophl KaTajgu3aTopbl U KaTalu3, TOMOTEHHBIH W | Kak (aKTOphl  yNpaBICHHs CKOPOCTHIO
reTepOreHHbIN KaTajiaus, IIPOMOTOPBI, | XUMHUUECKOH pEeaKItu.
KaTaJUTHYECKUE bl U HHTUOUTOPBHI. OnuceiBath MeXaHU3Mbl roMo-,
MexaHu3M 1efCTBUS KaTalu3aTOPOB. reTepOreHHOro 1 (epMEHTATUBHOTO
OCHOBHBIE ~ THUNBl  KaTalu3a:  KUCJIOTHO- | KaTaJH30B.
OCHOBHOM, OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIH, | [IpoBOANTS, HaOJI01aTh, OIHCHIBATh
METAJIJIOKOMITJIEKCHBI M KaTalu3 MeTa/UlaMH, | XUMHUYECKUH  OKCIEPUMEHT ©  JIeJaTh

(dhepMeHTaTUBHBIN. DepMEHTHI, KaK
OMOJIOTHYECKHe KaTaJau3aTopbl OenKoBoit
MPUPOJIBL.

I[. HpOBe,Z[CHI/IC KaTaJIuTHYCCKUX pCaKL[I/Iﬁ

BbIBOAbBI HA €T'0 OCHOBC




pa3NoXKEeHUs] TEpPOKCUIa BOJOPOAA, TOPEHUS
caxapa, B3aMMOJICHCTBHS HOJa W aTIOMHHHS.

Koppo3uss xenesa B  BOOHOM cpeae cC
YPOTPOIIMHOM U 0€3 HEro.
JI.  3uakomctBo ¢ kojuieknuerr < CMC,
COJIEPKalINX YH3UMBI
XUMHYeCcKoe [Tonsastue 06  oOparuMbix  XUMHYecKuX | OnUCBIBaTE XMMHYECKOE pPaBHOBECHE, KaK
paBHOBECHE mpoueccax.  XMMHMYECKOE  pPaBHOBECHE M | JMHAMHYECKOE COCTOSHHE  XUMHUYECKON
KOHCTaHTa PaBHOBECHSI. CHUCTEMBI.
Cwmeienue XUMHYECKOTO paBHOBecus | Popmynuposars npuHuun Jle Ilarense u
WU3MEHEHHUEM KOHILICHTpal U1 BEUICCTB, | IpelaraTh CIOCO0BI CMEILECHUS
WU3MECHEHUEM JaBJICHUS U TEMIIEPATYPHI. paBHOBECHSI ~ OOpaTUMBIX  XMMHYECKHX
J. HaGmroneHnue cMemieHuss XMMHUYECKOIo | peakluii Ha ero OCHOBE.
PaBHOBECHS B CUCTEMAX:
2NO;, <> N,04, FeCl; + KSCN « Fe(SCN); +
3KCI
TEMA 5. XUMHWYECKHWE PEAKIIMHA B BOJAHbBIX PACTBOPAX
Boga  kak  cnaOwiif | Bona —  cnabwiii asnexktposnut.  Kartmon | XapaktepusoBarb  BOAY — Kak  ciaOblid
JNEKTPOJIUT. TUAPOKCOHMA. MOHHOE npou3BeNeHUE BOIBL. | WIEKTPOJIUT U BOJOPOIHBIN MOKA3aTelb, KaK
Bonopoansrit HeittpanbHas, KUCIOTHAasA W WIEJOYHAS CPEAbL. | KOJMYECTBEHHYIO  XAPAKTEPUCTUKY €€
nokasarenb. CpoiictBa | [lonstue pH. Bomoponnslii  mokaszaTelnb. | JUCCOLMALUU U CPEABI PacTBOPA.
pacTBOpPOB WNupukaropel. Pone pH cpeasl B mpupone u | PackpeiBath ~ CyIIHOCTP  peakuuii B
3JIEKTPOJIUTOB JKU3HMU 4YeoBeKa. MOHHBIE peakluu W YCJIOBMS | pacTBOpPAaX DJJIEKTPOJMTOB Kak  pe3yabTaT
UX MPOTEKAHMUS. B3aUMOJICICTBUS HOHOB.
. CpaBHEHHE DJIEKTPONPOBOJHOCTH pacTBOpoB | OTpaxkaTb 3TO C  TOMOILBIO  HOHHBIX
AJEKTPOJIUTOB. CMmenieHre  paBHOBECHUS | ypaBHEHHIA.
JUCCOIMALMU  CNa0BbIX KUCIOT. MHIuKaTopbl
Y U3MEHEHHUE UX OKPACKH B PA3HBIX CpPEeAaX.
JI. Peakiuu, uaymue ¢ oOpa3oBaHMEM OCAJKa,
raza WJIM BOJbl, JUII OpPraHUYECKUX H
HEOPraHUYECKUX DJIEKTPOJIMTOB
Kucnorel v ocHoBanust | PaHHMe  mpeacTaBieHHMss O  KUCIOTax M | XapakTepu30BaTh KHUCJIOTHI, KaK
C TIO3ULUHU PA3HBIX OCHOBAHUSX. COCIMHEHMS, PA3JIMYHBIE TI0 COCTaBY, TUILY
MIPEACTABICHUI Kucnorsl u oOcHOBaHMSI € TMO3ULUU TEOPUM | OOPA3YIOMUXCS TMPH  AIEKTPOIUTHYECKOM
U TEOPHHA. JIEKTPOJIUTUYECKON AUCCOLUALINH. JUCCOLMAIMU WOHOB, a TAKXKE C IO3UIMMI




[Iporonutnueckas Teopuss KUCIOT U OCHOBaHMM bpeHcTrena— | IPOTOHHOW TEOPUH.
Teopus Jloypu. Conpsk€HHbIE KUCIOTBI M OCHOBAHMS. | Y CTAHABIMBATh CONPSKEHHOCTH  KUCIIOT
AMOOoTUTHI. 1 OCHOBaHUM.
. BuneodbparMeHTsl U ciaiapl o TeMe ypoka | OmuceiBaTh aMmbOJIUTHI
Heopraunueckue Knaccudukanus Kucaor u  crnocoObl ux | XapakTepu3oBaTh KJIaCCU(PUKAIUIO
U OpraHUYECKUe MOJIyYEHUSI. OPraHUYECKUX W HEOPraHMYECKUX KHUCIIOT,
KHUCJIOTBI B CBETE OO01re XuMHUYECKHe CBOMCTBA OPraHMYECKUX M | OCHOBHBIE CIIOCOOBI X MOIYYEeHUS U OOIIHe
TEOPUH HEOPTraHUYECKHUX KHCJIOT: peakuuu C | XMMMUYECKHE CBOICTBa B CBETE€ TEOPUU
3IEKTPOJIUTUYECKON METaUIaMHM, C OKCHJaMHM M TUIPOKCUAAMH | FIEKTPOJUTUUYECKON JUCCOLMalUn
JUCCOLMAIUN METAJIJIOB, C COJISIMH, CO CIIUPTaMHU. U IPOTOJUTHYECKON TEOPHH.

U IIPOTOJINTHYECKON
TEOpUHn

OKHUCIUTENbHBIE CBOMCTBA KOHIICHTPUPOBAHHOM
CEpHOM U a30THOM KUCJIOT.

J.  BzaumopeiicTBue  KOHIICHTPUPOBAHHBIX
a30THOM M  CEPHOM  KHCIOT, a  TaKxke
pa30aBIeHHON a30THON KHUCIOTBlI C MEIbIO.
Peaxus «cepedpsHOTo 3epKanay A
MYpPaBbUHOMN KUCIIOTHI.

JI. CBoiicTBa coJsiHOM, pa30aBiieHHON cepHON U
YKCYCHOM KHCIIOT

Breigensate 0COOCHHOCTH peakIHii CepHOM
1 a30THOM KHUCIIOT




Heopranunueckue

Y OpraHUYEeCKHe
OCHOBAHMS B CBETE
TEOPHH DJIEKTPO-
JINTUYECKON

U CCOLIAIUU

U IPOTOJIUTUYECKOMN
TEOPUH

Knaccudukanus OCHOBaHMI H CHOCOOBI UX

MOJTYyYEHHUS.
OO0mme XUMHYECKHE CBOMCTBA  IIEJIOYEH:
peakuuMu C  KUCIOTaMH, KHUCJIOTHBIMH U

AMOTCPHBIMU OKCHUAAMHU, COJISIMH, HCKOTOPBIMU
MeTallllaMd W HEMETalllaMHU, C OPraHM4YC€CKUMU

BEIIIECTBAMH (raronI0mpON3BOTHBIMU
YTJIEBOJIOPOJIOB, dheHosom, KUpaMu).
XHUMHUYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBaHUM: peakuu C KUCIOTaMH, pPEaKIHH

Pa3I0KEHUS ¥ KOMITJIEKCOOOPa30BaHHUS.
XuMu4yecKkue CBOMCTBA OCCKUCTOPOIHBIX
OCHOBAaHMI (ammuaka u aMUHOB):
B3aMMO/JICCTBUE C BOJIOW U KUCITOTaAMHU.

Jl. BzaumojeiicTBue aMmMuaka U METHUJIAMHUHA C
XJIOPOBOJIOPOJIOM M BOAOM. [lonyuenue wu
CBOICTBa pacTBOpa rUAPOKCH/IA HATPHSI.

JI. BzaumoneicTBHE€ THUAPOKCHUAA HATpPUA C
comsimu:  cynbpatom wmenu(Il) wm  xmopumom
amMmMoHus. [lomyueHue u CBOMCTBa ruapoKcUAA
meau(Il)

Knaccudunuposatsb OpraHUYeCKHE
Y HEOPTaHWYECKUE OCHOBAHMUS.
XapakTepu3oBaTh CIIOCOOBI TOJIYYEHHS U
CBOMCTBA WICJIOYEH, HEPACTBOPUMBIX U
OECKHUCIOPOAHBIX OCHOBaHMI B  CBETE
TEOPUU IIIEKTPOJIUTUYECKON TUCCOLMALUU
U POTOJIUTHYECKON TEOpUU

Comn B cBere Teopuu
BJIEKTPOTUTUYECKON
Jccolranuu

Knaccugukamus  coneit
HEOPraHUYECKUX KUCIIOT.
OCHOBHBIE CIIOCOOBI TIOTYYEHUS COJIEH.
XUMUYECKUE CBOMCTBA COJIEH: PA3I0KEHUE TIPU
HarpeBaHuM, B3aUMOJCHCTBHE C KHCIOTAMU H
HIeJI0YaMH, JPYTUMH COJISIMH.

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHMS.

J. IlonmyueHne MbUIa M HU3Y4EHHE CPEABI €T0
pacTBOpa UHIUKATOPAMH.

JI. CBoiicTBa pacTBOpOB cosiell cyibdaTa Meau
u xnopupa xkeneza(Ill)

OpPraHUYeCKUH U

XapakTepu3oBaTh KIACCH(PHUKAIUIO CONeit
OpFaHI/I'-Ie()KI/IX nu HeOpFaHI/I‘ICCKI/IX KHCIIOT,
OCHOBHBIE CIIOCOOBI UX MOJTYYEHHS U 00IIHe
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
TEOPHUH IEKTPOIUTUUECKON TUCCOIUAIUY.




2 I'maponus [TonsTue ruapoausa. OnuceiBaTh TUAPONH3 KAk  OOMEHHBIN
HEOPraHUYECKUX [maponmu3 comeid W ero  kiaccudukamus: | mMporecc.
COCIMHEHU I o0paTuMblii U HEOOpaTUMBIH, MO0 aHUOHY M 1O | OTpaXkaTh €ro C MOMOIIbIO YPAaBHECHHA.
KAaTUOHY, CTYIICHYAThIN. Pasnnuats THIIBI TUApPOIIN3A.
Ycunenne  w momasieHue  oOpatumoro | IlpenckaspiBaTh peakiuio Cpeabl BOIHBIX
TUAPOJIN3A. pacTBOpOB coJel
HeoOpaTtumsiit TUAPOIIN3 OWHAPHBIX
COCTUHEHUN.
N.Tunponmns  kapOoHatoB, Cynb(patoB U
CHWJIMKaTOB IIEJOYHBIX METAUIOB, HHTpaTa
cuHua(ll) unm nuHKa, XI0pHIa AaMMOHHSL.
JI. UccnenoBanue cpenbl pacTBOPOB € IIOMOIIBIO
WHIUKATOPHOM Oymaru
1 O060061eHuEe 1 BoinonHeHue TecTOBBIX 3aJaHM Ha 3HaHUE | BBINOJIHATH TECTHI U yHpaXKHEHUs, pelliaTh
CUCTEMAaTU3aLHs TEPMOJUHAMUKH, CKOPOCTH XUMHMUYECKHX | 33[]a4M 10 TEME.
3HaHUH 10 TeMaM peakuui, XUMHUYECKOTO paBHOBecHsl, | [IpoBOAUTH OIIEHKY COOCTBEHHBIX
«3aKOHOMEPHOCTHU XMMHUYECKHX CBOMCTB M CIIOCOOOB MOJIyY€HHs | JOCTUKEHHUH B YCBOCHUU TEMBI.
IIpOTEKaHUs KHCJIOT, OCHOBaHUM U cozeil. Pacuér snTansnuu | KoppektupoBaTh CBOM 3HaHUS B
XUMHAYECKHUX PeaKuii v | peakuu 1 sHeprus [ no0ca. COOTBETCTBUU C IUIAHUPYEMBIM
(U3NKO-XMMHYECKUX [ToaroroBka Kk KOHTPOJIBHOM paboTe pe3yJIbTaTOM
IIPOLIECCOBY U
«XHMMHYECKNE PEAKIINH
B BOJIHBIX PaCTBOPAX»
1 KouTpossHas pabdora 4 mo Temam «3aKOHOMEPHOCTH ITPOTEKAHUSI XUMHUYECKUX PEAKINi M (DH3UKO-XMMUUCCKUX
IIPOLIECCOBY U «XUMHUYECKHE PEAKIIMK B BOJHBIX paCTBOpax»
9 TEMA 6. OKUCJIUTEJBHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI
3 OxucanTenpHo- [TonsiTvie 06 OKUCIUTENBEHO-BOCCTAHOBUTEIbHBIX | ONUCHIBATH OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE peakuusax.  Crenenb okucieHus. IIpomecchl | BoccTaHOBUTENBHBIE peakiuu. OTIn4aTh UX
peakuuMu W METOJBI | OKUCIECHUS U BOCCTAaHOBJICHUS. OT peakiuii oOMeHa.
COCTAaBJICHUS ux 3anuchiBaTh ~ YPAaBHEHHUS  OKHUCIIHUTEIBHO-
YpaBHEHUU BaxxHelime OKHCIUTENN U BOCCTAHOBUTEIIH. BOCCTAHOBUTEJBHBIX PEAKIUI C MOMOIIBIO
Metoa 37eKTpOHHOTO OanaHca JJsl COCTaBJIEHUS | METOI0B  JJIEKTPOHHOro  OajlaHca U
YPAaBHEHUN OKHUCIHUTEIBbHO-BOCCTAHOBUTENIBHBIX | IMOTYpPEaKIIHil.

peakuuil.
MeTo 1l HOHHO-AJIEKTPOHHOTO OaslaHca (MeTox

XapaKTCpI/ISOBaTB OKHCIIMTCIBHO-
BOCCTAaHOBHTCIIbHBIC ITIOTCHIIMAJIBI




HOJIypeakLuit). OxucnautensHo-
BOCCTAHOBUTEJIbHBIE MTOTEHITHAIIBI.
. Boccranosnenue oxcuga meau(Il) yrmem u

BOJOPOIOM. Boccranosnenne Auxpomara
Kajinsd STHJIOBBIM CIIMPTOM. OKHCIUTEIIBHBIC
CBOMCTBaA Auxpomara KaJus. Oxucienne

anpJeru/ia B KapOOHOBYIO KHUCIIOTY (peakius
«cepeOpsHOTO  3epKajay WM  peakuus C
ruapokcuioM meau(1l)).

JI. B3aumopelicTBue MeTauioB ¢ HEMETAJJIaMU,
a TakKXkKe C pacTBOpaMH COJIeH M  KHCIIOT.
B3aumoneiicTBe KOHIICHTPUPOBAHHBIX CEPHOM
M Q30THOM KHUCIOT C Meabto. OKHCIUTENbHbBIE
CBOICTBa NEpMaHraHata Kajusl B Pa3lIUYHbBIX
cpemax

DneKTpoan3 [TonsiTue >n€KTpoOdM3a KaK OKHUCIUTENbHO- | ONUCHIBATh 3JEKTPOIN3 KaK OKHCIUTENIBHO-
BOCCTaHOBUTEJIBHOT'O MpoLiecca, MPOTEKAIOLIEro | BOCCTAHOBUTEIbHBIN MpoLIecC.
Ha JIEKTPOJIaX. OOBSACHATH KaTOJIHbIE U aHOJHBIE ITPOLIECCHI
DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB. C UHEPTHBIMU U aKTUBHBIMU 3JIEKTPOJAAMH.
ONEKTPOJIU3  PACTBOPOB  IJIEKTPOJIMTOB  C | 3allUCHIBAThH CXEMBbI U YpaBHEHUS
MHEPTHBIMH 3JIEKTPOIAMH. JIEKTPOIH3a
ONEKTPOaN3 pacTBOPOB JJEKTPOJMTOB C M | pacIulaBOB U PACTBOPOB JJIEKTPOJIMUTOB.
AKTHUBHBIM aHOJIOM. XapakTepr3oBaTh MPAKTHUECKOE 3HAuYEHUE
[TpakTueckoe 3HAYEHUE NEKTPOJIN3A: | DJIEKTPOJIN3a U €70 OCHOBHBIE HAIPABICHUS
AIIEKTPOXMMHUYECKOE  TOJyYeHUE  BELIECTB,
AIIEKTPOXUMHUYECKass O4nCTKa (padMHUpPOBAHNUE)
METaJIJIOB, raJlbBAaHOTEXHUKA,
raJIbBaHOIUIACTUKA, TAJIbBAHNU3ALINS.
J1. Onektponns pactBopa cynbdara Meau(1l)
XHAMHYECKUE ['anpBannyeckue  snemeHTbl.  CraHgapTHbIM | XapakTepu3oBaTh rajabBaHUYECKUE
HCTOYHUKHU TOKa BOJOPOJHBIN ANEKTPOI. CraHgapTHBIE | 2JIEMEHTHI U Ipyrue XUMHUYECKHE
3JEKTPOAHbBIE TOTEHIUAIIBI. HCTOYHUKHU TOKA.
CoBpeMEHHbIE XMMHUYECKHE HCTOYHMKM TOKa: | ONMMCBIBaTH IPOLECCHI HA  DJIEKTPOJAX

Oatapeilku U aKKyMyJISTOPBI.
JI. CocTaBneHue rajlbBaHMUYECKUX JIEMEHTOB.

B raJilbBAHU4YE€CKOM JJICMCHTCE.
PaCKpBIBaTB POJIb XUMHUYCCKUX MCTOYHUKOB




JI. O3HakoMJIeHHE C KOJUIEKLIHUEW XUMHUYECKUX
HUCTOYHMKOB TOKa (OaTapeiiku, CBUHIIOBBIE
AKKYMYJIATOPBI U T. 1.)

TOKa JJI0 HpOHSBOI[CTBGHHOfI u
HOBCCI[HCBHOﬁ KHU3HHU YCJIOBEKa

1 Kopposuss meraimoB u | Ilonstue o xoppo3uu. Buasl Koppo3um 10 | XapakTepu3oBaTb KOPPO3UIO METAIIOB Kak
CIOCOOBI  3alIUTBl  OT | XapakTepy OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX | OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIN
Heé IIPOLIECCOB: XMMHUYECKasl U dJIEKTPOXUMMUECKAs. | IIPOLECC.
Crioco0Obl  3alUThl METAIJIOB OT  KOppo3uu: | Paznuuarh THIBI KOPPO3UH.
IPUMEHEHNE JIETUPOBAHHBIX cIu1aBoB, | IIpennarate crocoObl 3alUThl METAJIJIOB OT
HAHECCHME 3allUTHBIX IIOKPBITHH, M3MEHEHHUE | KOPPO3UHU.
COCTaBa WJIM CBOWCTB KOPPO3HOHHOW Cpenbl, | Y CTaHABIMBATH 3aBUCUMOCTD MEXIY
INEKTPOXUMHYECKUE METOBI 3aLUTHI. KOppO3MeH  METAJUZIOB M YCIOBUSIMU
J. Koppo3us MeTajuioB B Pa3sjMYHbBIX YCIOBUAX | OKPYKAOLIEH CPeIbl
Y METOJBI 3aLUTHI OT HEE
1 O060061eHuEe 1 BoinonHenue TecTOBBIX 3aJaHM Ha 3HaHUE | BBINOJIHATH TECTHI U yHpaXXHEHUs, pelliaTh
CUCTEMAaTU3aLHs OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUuH, | 3a7a4u 10 TEME.
3HAHUU IO TeMe AIIEKTPOJIN3a, XUMHUYECKMX HMCTOYHUKOB Toka M | [IpoBOAMTH OIIEHKY COOCTBEHHBIX
«OKHCIINTENBHO- KOPpO3UHU METAJUIOB. JOCTUKEHUI B YCBOCHUM TEMBI.
BOCCTAHOBUTEIIbHBIC [TonroroBka Kk KOHTPOJIBHOU paboTe KoppektrupoBaThk cBOM 3HaHUS B
IIPOLIECCHD) COOTBETCTBUH C IIJIAHUPYEMBIM
pe3yapTaToOM
1 KoutpoapHas pabora 5 mo teme «OKHCIUTETBHO-
BOCCTAHOBUTEJIbHEIE TTporiecch» IIpoMesKyTOYHBIN KOHTPOJIb
26 TEMA 7. HEMETAJIJIbI
2 Bonopon JIBOWICTBEHHOE  TIOJIOKEHME  BOAOpOoAa B | ApryMEHTHpOBATh JBOMICTBEHHOE
NepPUOANYECKON cucTteme XUMHYECKHX | MMOJIOKEHHE BOJOpOJia B IMEPUOJUYECKON

snemeHToB: B I-A u VII-A rpynnax. M3oromnsl
BOJIOPOAA
Haxoxxnenue B npuposae. CTpoeHHE MOJEKYIbI,

¢duznyeckue cBONCTRA.

XUMHUYECKHE CBOMCTBA BOJIOpOLA:
BOCCTAaHOBUTEIHHBIE (c Oosee
ANEKTPOOTPUIIATEIbHBIMA ~ HEMETAJIaMHu,  C
OKCUJIaMH METAJIJIOB, THAPUPOBAHUE

OpPraHMYECKHUX BEIECTB) U OKUCIUTENbHBIE (C
metayuiamu |-A u |1-A rpynn).

CUCTCMEC XUMHUYCCKHUX ODJICMCHTOB.

CpaBHHMBaTh  CBOMCTBa  BOJOpOJa  CO
LIEJIOYHBIMU METAJIJIAMU U TaJIOT€HAMM.
XapakTepu3oBaTh ~ W30TOMBI  BOJIOPOJA,
HaxOXXJIGHW€ B  NpPUpPOJAE,  CTPOCHHUE
MOJIEKYIIBI, dbuznyeckue CBOIICTBA,
BOCCTAHOBUTEIBHBIE W  OKHCIUTEIbHBIE
CBONCTBA.

OnuceiBaTh  MOJIyYEHHE  BOJOpOAa B

J'Ia60paTOpI/II/I W NPOMBINIJICHHOCTH W CTrO




[Tomyuenue  Bomopojga: B JabopaTtopuu
(B3aMMOJIEHCTBUEM KHUCJIOT C METallaMH) |
MPOMBILIUIEHHOCTH (KOHBEPCUEH).

[Ipumenenue Bogopoaa.

JI. [lonydyenue BOJOpoOJia U €ro CBOMCTBA

IIPUMEHEHHE

l"asorensl Onementsl  VIIA-rpynnel —  ranorensl: | XapakrepuszoBath VIIA-rpymnmy ramoreHos
CTPOCHHE AaTOMOB M MOJIEKYJ, TaJOTEHbI- | B IIJIAHE CPAaBHEHHs CTPOCHHMS aTOMOB H
IIPOCTHIE BELIECTBA, COCJIMHEHUS: | KPUCTAIJIOB, OKHUCJIUTEIBHO-
CPAaBHMTEJIbHAS XapaKTEPUCTHKA. BOCCTAHOBUTEJIbHBIX CBOWCTB.
["anorensl B mpupoe. BbISBISATE  3aKOHOMEPHOCTH ~ M3MEHEHUS
3aKOHOMEPHOCTH HM3MEHEHUs (PU3MUECKUX U | CBOMCTB raJIor€éHOB B IpyIIIIE.
xumuyecknx  cBouctB B VIIA-rpymme: | OnucbiBaTh criocoObl morydeHust U 00iaactu
B3aMMOJCICTBUE TaJIOTEHOB C MeETaJlaMH, | IPUMEHEHUS TaJIOTEHOB U UX COEAMHEHUN.
HEMETaJIaMH, CO CJIOKHBIMH HEOPraHU4YECKUMHU
Y OPTaHUYECKUMU BEIIECTBAMHU.
[TosryueHue u npuMEHEHHNE raJoreHOB.
A. Komnekuuss «l'anorensl —  IPOCTHIE
BEILIECTBAY. [Tonyuenue XJ0pa
B3aMMOJICHCTBEM II€pMaHraHata Kajlus C
COJITHOM KUCIIOTOU

I'amorenoBo10poabI Crpoenne Mojekya U (¢u3MYeckue CBOWCTBa | XapakTepu3oBaTb  CTPOCHHE  MOJIEKYI,

" TraJIOr€HOBOJOPOJHBIC
KHUCIOTEL ['almoreHuanl

raJOreHOBOJIOPOJIOB. XUMHYECKHE CBOWMCTBA
rajoreHOBOJIOPOJHBIX  KHUCJIOT:  KUCJIOTHBIE
CBOMCTBA, BOCCTaHOBUTEIIBHBIC CBOMCTBA,
B3aMMO/ICHCTBHUE C OpraHu4eCKUMHU
BemecTBamu. [loimyueHue raioreHOBOOPOIOB.
lanorennapl. KadecTBeHHBIE  peakuuu  Ha

TaJIOr€HU1-UOHHEI.

CBOMCTBA raJJOr€¢HOBOJOPOAHBIX KHCIIOT H
CIOCOOBI OTYYEHUSI.

VYcraHaBIWBaTh 3aBHCHUMOCTH KHCJIOTHBIX
CBOMCTB 3THX COCIUHEHUH OT BEITHMYHHEI
CTENIEHH OKHCJIEHHsS U pajauyca aToma
rajoreHa.

NnentuguuupoBaTh rajioreHu 1-uoHbI.

. Tlony4yeHnue consiHOM KUCIOTHI U €€ cBoicTBa. | [I[poBoauTh, HaOmMONaTh W ONUCHIBATH
JI. KauecTBeHHbIE pEaKIMU HA raJOTeHU-UMOHbl | XUMUYECKUN SKCIIEPUMEHT
Kucnoponusie OKcuael XJopa. Kucnoponcoaepxkauue | Xapakrepu3oBaTh OKCHJIBI,

COCIMHCHUA XJI0pa

KUCHOTHl XJiopa. CoJid KHCIOPOACOAEPIKAIINUX
KUCHOT xjopa. IlonydeHue u nDpuUMEHEHUE
BOKHEHIINX KUCIOPOAHBIX COETUMHEHUH XJIOpa.
JI. OxucnuTenbHble CBOMCTBA XJIOPHOM BOJBIL.

KHUCJIOPOACOACPKAIINEC KUCIIOTHI XJIopa U UX
COJIN: CBOﬁCTBa, MOJIY4YCHUC U IPUMCHCHUC.




Or0enuBaroliee JIEUCTBUE JKABEJIIEBOM BOIbI.

l'openne cnwuku. B3peiB  nerapasl  wiau
IMCTOHOB

Kucnopon u o301 O6mass  xapaktepuctuka 31emMeHToB  VIA- | JlaBath 00110 XapaKTePUCTUKY
IPYIIIBI. XaJIbKOT€HOB.
Kucnopon: HaxoxaeHue B npupoje, nonydenue | CpaBHUBaTh CTpOEHUE aTOMOB u
(;1TabopaTOpHbIE U MPOMBILUIEHHBIE CIIOCOOBI) M | KPUCTAILIOB, OKHCIIUTEIbHO-
¢u3uueckue cBOMCTBA. BOCCTAaHOBUTEIILHBIC CBOMCTBA
Xumuueckue CBOMCTBa KHUCJIOPOAA: | XaJIbKOI'€HOB.
OKHUCJIUTEIbHBIE (C MPOCTHIMM BEILECTBAMH, C | Y CTaHABIIMBAThH 3aKOHOMEPHOCTH
HU3LIMMU ~ OKCHJAaMH, C OPraHMYECKUMHM U | U3MEHEHUS CBOMCTB XaJIbKOI'€HOB B IpYIIIIE.
HEOpPraHUYECKUMHU BELIECTBAMM) U | XapakTepu3oBaTh aJUIOTPOIUIO KHUCIOpPOa,
BOcCcTaHOBUTENbHBIE (¢ ¢dropom). OOGnacTH | HAXOXKAECHUE B NIPUPOJIE, CTPOCHUE MOJIEKYJ
IPUMEHEHHUS. KHCJIOpO/ia U 030Ha, (pU3MYECKHe CBONCTBA,

O3zoH. Haxoxzaenune B npupone. Ousznyeckue u
XUMHUYECKHE CBOWCTBa 030HA. Ero momydyenue u
npuMeHeHue. Pois 030Ha B )KMBOM ITPUPOJIE.

. 1. Tlomydyenue KucCIOpoga pa3oKEHHEM
nepMaHTaHaTa Kajaus U HUTpaTa HaTpus.

2. [TomyyeHue OKCHUIOB U3 MPOCTHIX U CIIOKHBIX
BEIIECTB.

3.  OkucineHue aMMuaka ¢
MHAMKaTOpa U 0€3 Hero

IIOMOIIBIO

BOCCTAHOBUTEJbHbBIE U
CBOICTBA KMCJIOPOAA.
OnuceIBaTh MOJYyYEHUE KUCIOPOAA U O30HA
B J1JaOOpaTOpUM W TPOMBIIUICHHOCTH U HUX
MPUMEHEHHUE.

HabGmronate u  oOnuChIBaTH XUMUYECKUIN
SKCIIEPUMEHT

OKHUCIHNTCIIbHBIC

[Iepoxcun Bonopona

CTpoeHue MOJICKYJIbI IEPOKCHIA BOJOPO/IA, €ro

buznueckue u XUMHUYECKHUE CBOICTBa
(OKHCIHUTENbHBIE u BOCCTAHOBUTEJIBHBIC).
[lonmyyenue W  THpUMEHEHUE  TEPOKCHAA
BOJIOpO/IA.

. PaziioxkeHue mepokcuza BOJAOpPOAA,  €T0
OKUCITUTEIbHBIE  CBOWCTBA B pEaKIUU  C

ruapokcugoM xeneza(ll) u BocctaHoBUTENbHBIE
CBOMCTBa B PEAKIUHU C KUCIBIM PacTBOPOM
NepMaHraHara Kajaus

XapakTepu3oBaTh  CTPOCHHE  MOJIEKYJIbI
MEPOKCHU/Ia BOJOPOJAa U €r0 OKUCIHUTEIBHO-
BOCCTAHOBUTCIIbHYIO I[BOI\/'ICTBCHHOCTI).
OnwuceiBaTh  00JIACTH ~ TPUMEHEHHUS U
MOJIy4eHHEe TIEPOKCH/Ia BOJOPO/Ia

Cepa

Haxoxnenne cepsl B mnpupoxae. BaneHTHble
BO3MO>KHOCTH aTOMOB CEpbl. AJJIOTPOIHUSI CEPBI.

XapakTepu3oBaTh ~ CTPOCHHE aroMa |
CTETICHU OKHCJICHHUS CePbl KaK (DYHKIIUIO €ro




Ou3nyecKkue CBOWCTBA POMOUYECKOW CEpBHI.
XHUMHYECKUE CBOMCTBA CEPhI: OKUCITUTEIBHBIC (C
MEeTaulaMM, C BOJOPOAOM M C  MEHee
JNEKTPOOTPULIATEIFHBIMU ~ HEMETalUIaMH) U

BOCCTaHOBUTEIILHBIC (c KHCJIOPOJIOM,
KHCIIOTAMH-OKHCIIUTEISIMH), peakuuu
JUCIPONOPLUOHUPOBaHUS  (CO  IIEIOYAMH).

[Toryuenue cepbl U 00JACTH IPUMEHEHHUSI.
. Topenue cepbl. B3zaumopeincTtBue cepbl ¢
MeTaJIJIaMH: aJIFOMUHUEM, [IHHKOM, KeJIe30M

HOPMAJILHOTO U BO30YKAEHHOTO COCTOSTHUH.
OnuceBaTh  AJIOTPONHBIE  MOJU(PUKAIINH
CEpbl U UX CTPOCHUE.

OOBACHATE OKHCJIUTEIILHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA CEPBl U
KOHKPETU3UPOBAThH ux XUMHUYECKUMU
peaKuusImMu.

PackpbiBaTh HaxoXIeHHE Cepbl B MPHUPOJE,
e€ MoJIy4eHHe U MPUMEHEHHE

CepoBosiopoa 1 CrpoeHne MOJIEKyJ bl M CBOMCTBA CEpOBOJOpOa: | XapakTepu3oBaTb  CTPOCHHUE  MOJIEKYJIbI

Cyb(HIBI ¢usnueckue, pU3NOIOTUIECKHE U XUMHUECKUE. | CEPOBOIOPOJIA u IIPOrHO3UPOBATH
CepoBoziopoJl, Kak  BOCCTAaHOBUTENb, €ro | BOCCTAHOBUTEIbHbIC CBOIICTBa.
[OJIy4YEHUE U IIPUMEHEHHE. [lonrBepxnath ux YpaBHEHHUSIMU
Cynphuasl M HMX XUMHYECKHE CBOWCTBA. | COOTBETCTBYIOIIUX PEAKIHiA.
PacnioznaBanue cynb(pua-uOHOB. OnuceiBaTh MOJYyYEHHUE W INPUMEHEHHUE
. [Tonyyenue CepoBOAOPOAA U | CEpOBOOPO/Ia U CBOWCTBA CEPOBOJOPOIHOM
CEPOBOJIOPOAHON KHUCIOTBHL.  Jl0Ka3aTeNbCTBO | KUCIOTHI U CYIb(UIOB.
HAJINYHA CyIb(QHI-HOHA B paCTBOPE WnentuduuyponaTs CynbPua-nOHbI

Oxkcun cepsi (IV), CepHuctplii Ta3, ero Qusuveckue CcBoiCTBa, | OnuceBaTh cBoiicTBa okcuua cepbl(lV) m

CEpHHUCTAs KUCIIOTA U
e€ coun

MOJTy4YeHUE U IPUMEHEHHE.
Xumnueckue cBoiictBa okcuma  cepsi(IV):
BOCCTAHOBUTENBHBIE (C KHCIOPOJIOM, OpPOMHOMA
BOJIOH, MIEpPMAHTaHATOM Kanus "
CEpOBOJIOPOZIOM) M  CBOMCTBAa  KHCIIOTHBIX
OKCHJIOB CO LIEJIOYaMHU.

CepHuCTast KUCIIOTA U €€ CONH.

. BuneodparMeHTsl U Claiibpl IO TEME YpoKa.
KauecTBeHHBIE peakIy Ha CyTb()UT-aHUOHBI

CepHHCTOﬁ KHCJIOTBI, HX IIOJIYy4YCHHEC U

MIPUMEHEHHUE.

XapakTepu3oBaTh BOCCTAaHOBUTEJIbHbBIE
CBOMCTBA OKCHJa ceprI(IV) u
KOHKpPETHU3UPOBATh ux YPaBHEHUSIMU
peaKuuid.

OnucelBaTh TNOJNYyYEHHUE U INPUMEHEHHUE

JIMOKCUZA CEpbl, CEPHHUCTOM KHUCIOTBHI H
Cynb(UTOB.
PacnioznaBath Cyiab(UT-HOHBI.

Oxcun cepoi(VI).
Cepnas kuciora u €€
coJiu

CepHblii aHTHAPUA, €ro (U3MYEeCKHe CBOWCTBA,
MOJTYyYECHHE U TPUMEHEHHUE.

XuMmuyeckue cBoiicTBa okcuaa cepbi(VI), kak
OKHCJIMTENS U TUIIMYHOTO KUCIOTHOTO OKCHUIA.
CepHasi KHCIIOTa: CTpOGHHE U (PHU3UYECKHe

XapaktepuzoBatb okcuf cepsl (VI) u
CEPHYIO KHUCJIOTY KaK KACJIOTHBIC
COCTUHEHUSI.

[IporHo3upoBaThk OKHUCIUTENBHBIE CBOWCTBA
okcuaa cepbl(VI) u cepHOl KUCIOTHI.




CBOMCTBA.

XUMHYECKUE CBOWMCTBAa pa30aBJICHHOW CEpHOM
KHUCTIOTHI: OKHUCIIUTENbHBIE W OOMEHHBIE W
OKHCIIUTENbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM.
IToyyenue CEpHOH KHMCJIOTBI B
MIPOMBILIIEHHOCTH. ObnacT MPUMEHEHHUS
CEpPHOM KHUCJIOTBHI.

Cynbdarel, B TOM UHCI€ U KYHOPOCHI.
I'mapocynbdarel. dusznyeckne W XUMHYECKUE
CBOICTBA COJIEH CEPHOM KUCIOTBHI.
PacrioznaBanue cysib¢aT-aHHOHOB.

. CgoiicTBa cepHOM KHCIOTHl. KauecTBeHHbIE
peakiuu Ha CyiIb(UT- U CyJIb(aT-aHUOHBI.

JI. O3HakoMyieHHE C KOJUIEKUMEH MHPUPOAHBIX
coenquHeHull cepbl. KauecTBeHHast peakuus Ha
cynb(haT-aHHOHBI

OnuceiBaTh TONyYeHUE W TMPUMEHEHUE
TPUOKCH/IA CEPBl, CEPHOW KHUCIOTHI H
Cynb(arToB.

NnentudumupoBars cynbhaT-uoHBI.

A3zoT

OO0mass  xapakTepucThKka dJIeMEHTOB  VA-
TPYIIIIBL.

Azor. Crpoenue aroma. Haxoxnenue B
PUPOJIE. duznueckue CBOMCTBA.
OKuCIHUTENbHBIC u BOCCTAHOBUTEJIbHbBIE
cBoiicTBa. [lonyyenue u npuMeHeHue a3oTa.

. Cxema  NpPOMBINUICHHOW  YCTaHOBKH

(pakLMOHHOM MeperoHKu Bo3ayXa

JlaBatb o011yto XapaKTePUCTUKY
ITHUKTOT'€HOB.

CpaBHuBarh CTpOCHUE aTOMOB U
KpPHUCTAJIIOB, OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE CBOICTBa
ITHUKTOT€HOB.

VYcranaBnuBarth 3aKOHOMEPHOCTH

U3MEHEHHUS CBOMCTB THUKTOT€HOB B IPYIIIIE.
XapakTepu3oBaTh HAaxOXJIEHHE a30Ta B
IPUPOAE, CTPOCHUE  MOJIEKYJBl,  €r0
(u3mvecKkrue CBOMCTBA, BOCCTAHOBUTEIHHBIC
U OKUCIINTENbHBIE CBONCTBA.

OnuceiBath MOJIy4eHHUE aszora B
1a00opaTOpUM ¥ MPOMBILIUIEHHOCTH M €ro
IIpUMEHEHNE

Ammuak. Conun
aMMOHHUA

CtpoeHune MOJIEKyIIbl aMMHUaKa, ero (Gpu3nIecKue
CBOMCTBA.

OO6pa3oBaHre MEXMOJIEKYISIPHOW BOJOPOIHOM
CBsA3M. XHUMHYECKHE CBOMCTBA aMMHaKa Kak

XapakTepu3oBaTh buznveckue "
XUMUYECKHE CBOMCTBA aMMMaKa Ha OCHOBE
COCTaBa U CTPOCHUSI MOJIEKYJIBI.

OnuceIBaTh 1ab0opaTopHBIi u




BoccTaHoBUTeIA. OCHOBHBIE CBOMCTBA aMMHaKa
KaK AJIeKTOHOI0HOpa. KoMmIekcoobpazoBaHue ¢
y4acTMEM amMMuaka. B3anmmoneincTteue ammuaka
C OPraHUYECKHMMH BEIIECTBAMU U C YTIIEKUCIIBIM
ra3om.

[Tonydyenue u npuMEeHEHNE aMMHUaKa.

Conu aMMOHHUS: CTpOEHUE MOJICKYJI,
dusznyeckue W XMMHUYECKHME  CBOICTBa,
MIpUMEHEHUE.

. llomyyeHue W  pasjoXKEHUE XJIOpHUJA
amMmoHus. KauecTBeHHass peakuuss Ha HOH
aAMMOHHSI

MPOMBIIIJICHHBIA  CHOCOOBI  TOTYYEHUS
aMMHaKxa.

Pacrio3naBath KaTHOH aMMOHWUSI.
XapakTepus3oBaTh buznueckue u

XUMHUYECKHE CBOIMCTBA COJIEM aMMOHUS U UX
MPUMEHEHHUE.

OKcHuasl a30Ta.
A3zoTHcTas Kuciiora u
HUTPUTHI

Coneobpasyrone  (N2O3, NO3, N2Os) u
HecosieoOpazyrome (N2O, NO) oxcugsl. Hx
cTpoeHue, (pu3ndeckre 1 XMMUYECKUEe CBOMCTRA.
A3zorucras kuciaora W e€  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHAS TBOICTBEHHOCTb.

Conu a30TUCTON KHCIIOTHI — HUTPHTHI.

J. Ilonmyuenue oxcupa aszora(lV) peaxuueit
B3aMMOJICHCTBHSI MW C KOHIICHTPUPOBAHHOM
a30THOM KuciaoToil. B3ammopeicTBue oOKcuaa
azota(IV) c Bogoit

Knaccupunuposatsb OKCH/IBI a3ora.
XapakTepu3oBaTb ~ CTPOEGHUE  MOJIEKYII,
¢usnyeckue M XMMMYECKHE  CBOWCTBA

OKCHJIOB a30Ta.

OnuceIBaTh CBOMCTBA a30TUCTOM KUCIOTHI M
e€ coJeH.
KonkpetusupoBars
BOCCTAaHOBHTEIIbHBIC
YPaBHEHUSIMH PEAKLINIA

OKHCIHUTCIBHO-
CBOMCTBA HHUTPUTOB

A30THAas KuCoTa u
HUTpPATHI

CtpoeHue MoneKynbl M (U3MUECKHE CBOMCTBa
a30THON KHCIOTHI. E€ XmMmHdeckwe CBOMCTBA:
KUCJIOTHBIE U OKHCIIUTENIbHBIE B pEaKUUsIX C
METAJJIaMH W HEMETa/UIaMH, pPEAKIHH CO

OpraHUYeCKUMHU u HEOPraHUYeCKUMHU
COETMHEHUSIMHU.

[Tosryuenune a30THOM KUCJIOTHI B
MPOMBIIUICHHOCTH W Jlabopartopuu u  e€
pUMEHEHHE.

Hutpatel (B TOM 4YHClie W CEIHUTPHI), HX
¢usuueckue M XMMHYECKME  CBOWCTBA.
Tepmuueckoe pasiioxKeHue HUTPATOB.

ITpuMeHeHnEe HUTPATOB.

XapakTepu3oBaTh  CTPOCHHE  MOJIEKYIIBI,
¢usznueckne M XUMHYECKHE CBOMCTBa
A30THOW KHCJIOTBI KaK KUCJIOTBHI U CHJIBHOTO
OKHUCJIUTENS, €€ TIOJy4yeHUE U IPUMEHEHHUE.
VYcraHaBnuBaTh  3aBUCHUMOCTb  MEXIY
CBOMCTBAaMM HUTPATOB U UX IPUMEHEHUEM




. PasznoxxeHue HUTpaTa HaTpusl, TOPECHUE
4EPHOTO MOpoXxa

docdop " ero | Ctpoenne aroma u amiotponus ¢ocdopa. | XapakTepu3oBaTh aioTponuio ¢ocdopa,
COCAUHEHHUS ®dusnueckue CBOMCTBA QUIOTPONHBIX | CTPOCHHE MOJIEKYJl Moaudukanui, ux
MOIU(PUKALMHA U MX B3aUMOIIEPEXO/Ibl. ¢u3nyeckue cBOCTBA, BOCCTAHOBUTEIIbHBIE
XuMHUYECKue CBOHCTBa ¢docopa: | u okucnauTenbHBIE  cBoWicTBa  (ocdopa,
OKHCIIUTEIbHbIE (c METaJUlaMH), | HAXOXKJE€HUEe B NpUPOAE, IMOIy4eHUEe U
BOCCTAaHOBUTEJIbHBIE (C Oosiee | NpUMEHEHHE.
3JIEKTPOOTPHULIATEIbHBIMU HemeTtaiamy, | CpaBHUBATh CBOWCTBA  aJUIOTPOIIHBIX
KHCJIOTaMU-OKUCIIUTEISIMH, 0epToeTOBON | MOJU(UKAIIHIA.
COJbIO) UM  JUCIPONOPLHOHUPOBaHMA  (CO | YcTaHaBIMBaTh  B3aMMOCBSI3U  MEXKAY
IIEJI0YaMHu). OKCHJIaMH docdopa, bochopubIMU
HaxosxneHue B mpupoie 1 ero nojay4eHue. KucaoTamu u pocdaramu.
®docdun, ero cTpoeHNe U CBONCTBA. XapakTepru3oBaTh ux CBOMCTBA
Oxkcunst pocdopa(lll) u (V). Y IPUMCHEHHE.
®ocdopHble KHCTOTBI, uX ¢usndyeckue u | Unenrudunuposats hocdar-aHuoH.
XMMHUYECKHE CBOMCTBA. HabGntogate W onucheIBaTh  XMMHUYECKHN
[lonyyenne wu mnpumeneHue opTohHocHOpHOH | IKCIIEPUMEHT
KkucnoThl. Comu opToPOoCcHOPHON KUCIOTH B UX
pUMEHEHHE.
I. Topenme docdopa, pacTBOopeHHE OKCHIA
dochopa(V) B Boge. KauecTBeHHas peakuus Ha
dochar-anmon.  Kosuiekiuss ~ MHHEpaTbHBIX
yo0peHuit
VYraepon u ero | Yruepoa — JJIEMEHT IVA-rpynnsl. | JlaBaTh 00IIYyI0 XapaKTEPUCTHKY JIEMEHTOB
COCIMHEHMS AmnotponHele Moaudukauuu yriuepona, ux | [VA-rpymmel.

noixyyeHue M cBoiictBa. CpaBHEHHE CBOWCTB
anmasa u rpadura.

XuMHUYecKue CBONCTBA yriepona:
BOCCTAaHOBUTEIbHBIE (c rajJjioreHaMHu,
KHCJIOPOJIOM, CEpPOH, a30TOM, BOJOH, OKCHJIOM
meau(1l), KHCJIOTAMHU-OKUCITUTEISIMH ) u
OKHUCJIUTEIbHBIE (C MEeTa/llaMH, BOJOPOJIOM H
MeHee 3JIeKTPOOTPULIATEIbHBIMU HEMETAJIIaMU ).
Yraepona B npupoze.

CpaBHUBaTh alJIOTPOINHBIE MOAU(PHUKAIIUN
yriepoja IO  CTPOCHUIO,  CBOMCTBAM
Y IPUMEHEHHUIO.

XapakTepru3oBaTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE CBOMCTBA YIJIEPOIA.
OnuceiBaTh CTPOCHHE MOJEKYJ, CBOWMCTBA,
[OJly4YeHUE W NPUMEHEHUE YrapHoro Hu
YTJIEKUCIIOTO Ta30B.

XapakTeprus3oBaTh CBOWCTBAa KapOOHATOB M




Oxcun yraepoma(ll):  cTpoeHune MoOJEKyIHlI,
CBOICTBa, MOJIy4€HUE U IPUMEHEHHE.

Oxcun  yrinepopa(lV): crpoeHne MoOJEKYIbl,
CBOICTBa, MOJIy4E€HUE U IPUMEHEHHE.

VYronbpHas Kucnora u €€ Cou: KapOoHaThl U
TUAPOKApOOHATHI, — UX TMPEACTABUTEIH U
MIpUMEHEHUE.

A. Komnexkuusi  OpUPOJHBIX  COCIUHEHUH
yriepona. Kpucramnmueckue peméTku aimasa u
rpaduta.  Axpcopbums  okcuaa  azora(lV)
aKTUBUPOBaHHBIM  yriieM. BoccraHoBieHue
okcuna meau(Il) yrmnem.

JI. Tlonyuenue YTJIEKHUCIIOTO rasa
B3aMMOJICCTBHEM Mpamopa C COJISTHOM
KHCIIOTOM M HCCIEAOBAHUE €ro  CBOWCTB.
KauectBennas peakuus Ha KapOOHAT-aHUOH

runpokapOonaroB. IlpuBoauTh mpUMEpHI
BOXHEHUIINX TMPEJCTAaTeNIC COJEe YroJIbHOM
KHCJIOTHI U UX 3HAYCHUC.

Kpemuuii
COCJIMHECHHUS

u

€ro

Kpemuuit B mpupoge. Ilomyuenne wu
MPUMEHEHUE KPEMHHUSI.
dusnyeckue 51 XUMUYECKHUE CBOMCTBA

KPUCTAJUTMYECKOTO KPEeMHHSL:
BOCCTAaHOBUTEJIbLHBIE (c raJIoreHaMH,
KHCIIOPOJIOM,  pacTBOpaMH  IIEIOYed |
IUTABUKOBOM KHUCJIOTBI) U OKHCIUTENbHbIE (C
metammamu).  Oxcun  kpemuus(lV),  ero
CBOICTBA.

KpemuueBas kucinora n e€ conu. CuiMkaTHas
IIPOMBILIUIEHHOCTb.

J. O3HakoMmJIeHHE C KOJUIEKLIMEH IPUPOIHBIX
CUJIMKATOB M MPOAYKIMENM  CHJIMKAaTHOMN
POMBILNUIEHHOCTHU. [lonyyenue KPEMHHEBOM
KHCJIOTBI B3aMMOJICHCTBUEM PACTBOpA CHUJIMKATA
HaTpusi C CHIBHOM KHUCIIOTOM, pacTBOPEHHUE
KPEMHHMEBOM KHUCJIOTHI B IIENIOYM, PaA3JIOKEHUE
IIPY HATPEBAHUU

OnwuceiBath BOCCTaHOBUTEJIbHBIE U
OKHUCJIUTEIbHBIE CBONCTBA KpPEMHHUSA, €Tr0
HaxOXJCHUE B MpPHUPOJAE, IOJyuyeHUE U
00J1aCTH IPUMEHEHHUS.

VYcraHaBnuBaTh  B3aUMOCBSI3U  MEXKIY
OKCHUJIAMH  KPEMHHUI, KPEMHHUEBBIMU
KHCIIOTAMU U CHUJIMKaTaMH.

OnwuceiBaTh  MPOJYKLHUIO  CHJIMKATHOU
MIPOMBIIIIJIEHHOCTH.

O0600111eHE U

BrimonHeHne TECTOBBIX 3aJaHMIl Ha 3HaHHUE

BEIMONTHATE TECTHI U YIIPAKHCHU S, pCHIATH




CHUCTEMATH3AIINs
3HaHUHU 110 TEME
«HemeTamis»

(GUBHYECKUX U XUMHUYECKHX CBOWMCTB, CIIOCOOOB
MOJTyYeHUs u oOnacreit MPUMEHEHUS
HEMETAJUIOB U UX COCMHECHHUII.

[ToaroToBKa K KOHTPOJIBHOM paboTe

3a/1auu 1o TeME.

[IpoBOAUTH OIIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHHUH TEMBI.
KoppektupoBatb cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM

pe3yabTaToOM
1 KontposbHas padora 6 mo reme «Hemeramib»
13 TEMA 8. METAJUJIbI
2 [{eouHbIE METAIIIBI [Tonoxenue LIEJIOYHBIX METaJUIOB B | OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUs
MEePUOIUYECKON cucreme JJIEMEHTOB | QU3UYECKNX W  XHMHYECKUX  CBOWCTB
. 1. MenneneeBa u CTpOEHHUE UX aTOMOB. LIEJIOYHBIX METAJJIOB B 3aBUCHUMOCTU OT UX
3aKOHOMEPHOCTH H3MEHEHHsI (PU3MYECKHX | | aTOMHOTO HOMEpa.
XMMUYECKHX CBOMCTB B 3aBUCUMOCTH OT | XapaKTepHU30BaTh HAXOXKJIECHHE B MPUPOJE,
aTOMHOTO  HOMepa MeTauia  (M3MEHEHHE | MOIyYeHHEe MW NPUMEHEHHE IIEeJIOYHBIX
IUIOTHOCTH, TEMIIepaTyp IUIaBICHUS U KUIIEHUS, | METAJUIOB B CBETE OOIIEro, OCOOEHHOIO M
peakIuii ¢ BOJIOM). €AMHUYIHOTO.
Enunnunoe, ocoOeHHoe u ofbmiee B peakiusax ¢ | OnuceiBaTh OMHapHBIE  KHUCIIOPOJHBIE
KHCIIOPOJIOM, JIPYTUMH HEMETaJUIAMH, JKUJIKUM | COSAMHEHHUS  IICJIOYHBIX  METANIOB |
aMMHUAKOM, OpraHUYECKUMHU U | YCTAHABJIMBATh F€HETUYECKYIO CBSI3b MEKY
HEOPTraHUYECKUMHU KHCIIOTaMU " Ip. | COEIUHEHUSIMU.
COEIMHEHUSIMU. XapakTepus3oBaTb ~ CBOMCTBA  METAJUIOB,
Haxoxnenne B mpupoje, WX TOJIYYCHHE U | OKCHJIOB, TUIPOKCHIOB M COJIEH IIETOYHBIX
MIPUMEHEHUE. METaJUIOB U UX IPUMEHEHHE.
OKcuipl, UX MOJTyYEHNEe U CBOMCTBA. Wnentudumnuposars COCTMHECHUS
[[[€noun, UX CBOMCTBA U TPUMEHEHUE. LIEJOYHBIX METAJUIOB.
Conu meToYHbIX METAJUIOB, WX MpeacTaBuTenu | HaOmomate W ONMUCHIBAaTH  XUMHYECKHUI
Y 3HAYCHHUE. SKCIEPUMEHT
. OG6pa3siib HIEJIOYHBIX METaJlIOB.
B3anmoneicTere MENO0YHBIX METAIIOB C BOJIOK.
Peakius  oxkpammBaHUST TUIAMEHH  COJIIMH
HIEJIOYHBIX METAJJIOB
1 Mertamns! [b-rpynmsr: CtpoeHue aTOMOB Me/IU U cepedpa.
Meb 1 cepedpo ®dusznueckue M XHMHYECKHE CBOWCTBA JTUX | XapaKTepus3oBaTh CTpPOEHUE aTOMOB,

MCTAJIJIOB, UX MMOJTYYCHUC U IPUMCHCHHC.
Menb u cepeOpo B mpupoie.

(bHSI/I‘-IGCKI/Ie U XAMHYECKUE CBOICTBA Mean
u cepebpa.




CpolicTBa W IpPHUMEHEHUE  BaXHEUIIUX
coequnenuii:  okcumoB  memu(l)  wmw (1),
cepebpa(l); comeit wmemu(ll) (xmopuma wu
cynbata) um cepebpa (dbropmma, HUTpaTa,

XpoMmaTa U alerarta).
JI. KagecTBeHHBIC peakuy Ha KaTHOHBI MU U

HUX COCUHEHUI.

OnuceiBaTh  CBOMCTBA U NPUMEHEHHE
OKCHJIOB M BaXKHEHIIMX coyiell cepebpa u
MeJIN.

Pacrnio3naBath KaTHOHBI MU U cepedpa.

cepebpa
bepwinuii, maramii wu | [lonoxenne B mepuogudeckod  cucrteme | [laBaTh OOIIyIO XapaKTePUCTHKY JIEMEHTOB
IENTOYHO3EMETIbHBIE snementoB [I. I. Mengeneesa wu ctpoeHus | [|A-rpynmbsl Ha OCHOBE HX TMOJOXKEHUS
MeTaJuIbl aToMoB MeTayioB ||A-rpynner. B IIEPUOANYECKOM  CUCTEME  DJIIEMEHTOB
Haxoxnenue B MpUpoJeE, nonyudenue, | [. . MeHneneeBa u CTpoeHUs aTOMOB.
¢usmueckue W XMMHYECKHE  CBOWCTBA, | YCTaHABIUBAThH 3aKOHOMEPHOCTH

IMPUMCHCHHC MIETOYHO3EMEIbHBIX METAJIJIOB U

WX  BOKHCHIIUX  COCAMHEHHH  (OKCHIOB,
TUAPOKCHJIOB U COJICH).
J1. OGpa3sisl METaJIJIOB [HA-rpynmns!.

B3aumoneiictBue kanplus ¢ Bogoi. ['openue
MarHvsi B BOJIE M TBEPAOM YIJIEKMCIOM Trase.
KauecTBeHHBIE peakUMM HAa KaTUOHbI Mar”us,
KaJlblus, Oapws. Peakuuun oxparmuBaHus
IUIAMEHHU coJiiMU MeTailioB || A-rpymisl

M3MeHeHUs cBOUCTB B I A-rpymre.
XapakTepu3oBaTh HAXOXKICHUE B IPHUPOJE,
MOJTyYeHHE u pUMEHEHNE

IEJIOYHO3EMENBHBIX METAIOB B  CBETE
00111er0, 0COOEHHOr0 U €IMHUYHOTO.
OnuceBaTh OMHapHBIC KHCIIOPOJTHBIC

COCIMHECHMS HIEIOYHO3EMEIbHBIX METAJJIOB

U yCTAaHABJIMBATb TCHCTUYCCKYIO CBA3b
MCXKAY UX COCAUHCHHUAMMU.
XapaKTepI/I3OBaTB CBOMCTBaA MCTAJJIOB,

OKCHJIOB, THIPOKCHJIOB U COJICH IEIOYHBIX
METAJIJIOB U UX TIPUMEHEHHE.
NneHTruImpoBaTh COSAMHEHHS MarHus,
Kanblus, 6apus.

Ha0iro1aTh ¥ ONTUCHIBATH XUMUYECKHHA

JKCIEPUMEHT
XKecTkocTb BOJBI U BpeMeHHass ¥ MOCTOsSIHHAs KECTKOCTH BOJBI M | XapaKTepU30BaTh BPEMEHHYIO u
CIoCcO0BI e€ CHOCOObl  YCTpAaHEHHUS KaXJIOr0 M3 THUIIOB. | IOCTOSHHYIO KECTKOCTH BOBI.
YCTpaHEHUs HNonuTel. YcraHaBiuBaTh B3aUMOCBS3b MEXKIY
J. Tlomydyenue KECTKOW BOABI M YCTpaHEHHE | IPUUMHAMHU >KECTKOCTH M croco0amu eé
KECTKOCTU YCTpaHEHHUSL.

OnuceIBaTh Bpel )KECTKON BOIBI.
HaOmromate ¥ ONHCBIBATE XUMHYECKHI




SKCIIEPUMEHT

[nux [lonoxxenne B mepuoaumdeckoil  cucteme | OmucChIBaTh CTPOCHUE aToMa, (U3NYECKHE
snemeHToB JI. 1. MenneneeBa M CTPOCHUS | XUMUYECKHME  CBOWMCTBA, TMOJYy4YeHUE U
aToMoB 1MHKA. Ero ¢usndeckne m XuMU4ecKue | MPUMEHEHUE IIMHKA.
cBoiictBa. HaxoxneHnue B mpupoje, nojaydeHue | ApryMeHTUpoBaTh aM(OTepHbIE CBOMCTBa
Y IPUMEHEHUE IMHKA. OKCHJIA Y THAPOKCHAA LIMHKA XUMHUYECKUM
Okcua, THIPOKCU M COJIM LIMHKA: UX CBOMCTBA | SKCIEPUMEHTOM.

Y IPUMEHEHUE. XapakTepu3oBaTh KOMIUIEKCOOOpa3OBaHHE
JI. TlomyyeHune W HCCIIEIOBAaHHWE CBOMCTB | HAa IPUMEPE IIUHKATOB.
TUIPOKCHIA LIMHKA

Amomunuit  u  ero | [lonoxkenne B mepuogudeckoi  cucreme | OmuChIBaTh CTPOSHUE aroma, (U3HUYECKUe

COCJIMHEHUS snementoB J[. . MenneneeBa #  CTpOCHMS | XUMUYECKHE  CBOWCTBA, IMOJY4YEHUE U
aTOMOB  aliOMUHUS. Ero Qusundyeckue ¥ | IPUMECHCHUE ATFOMIHHS.

XUMHYECKHe cBoicTBa. Haxoxkenue B mpupoe, | ApryMeHTHpoBaTh am¢oTepHble CBONCTBA
IIOJIy4EHUE U IPUMEHEHHUE AIFOMUHUS. oKcHIa U TUAPOKCUIA ATIOMUHUSA
Okcun, THAPOKCHI M CONH  QIIOMHHHS (B | XMMHUUYECKUM DKCIEPUMEHTOM.
KOTOPBIX aJTIOMUHUI HAXOAMTCS B BUJE KaTHOHA | XapaKTepu30BaTh KOMILIEKCOOOpa3oBaHUE
U QJIFOMHHATHI): UX CBOWCTBA U MPUMEHEHHUE. Ha [IpUMepe ATFOMUHATOB.
Opranuyeckue COeIMHEHNS aTIOMUHUS.
JI. B3zauMogeiicTBue amOMHUHUS C PacTBOpaMH
KUCHOT U menoued. llomyuenne m m3ydeHue
CBOMCTB I'HJPOKCHUIA ATFOMUHUS
XpoM u ero [TonoxkeHne B MEPUOJMYECKON  cHCTEME | XapaKTepH30BaTh XPOM IO €ro MOJIOKEHHUIO
COCIMHEHUS sanemeHnToB /JI. 1. MenzaeneeBa M CTPOCHMS | B IEPUOAUYECKOM  CHUCTEME  DJIIEMEHTOB

aToMOB Xpoma. Ero ¢usmdeckue u xummueckue
cBoiicTBa. HaxoxneHue B NMpUpoAe, MOITyYCHHE
Y TIPUMEHEHUE XpoMa.

CpolicTBa,  TNONy4eHHME U INPUMEHEHHE
BAOXHEHMIINX COEIMHEHUS XpoMa: OKCUIOB U
TUAPOKCUAOB XpPOMa, JTUXPOMATOB U XPOMAaTOB
HIEJTIOYHBIX METAJIJIOB.

3aBUCHUMOCTb  KHMCJIOTHO-OCHOBHBIX  CBOICTB
OKCHJIOB U THJIPOKCHJIOB XpOMa OT CTENEHU €ro
OKHCJICHHUS.

J. . MeHnenieeBa M CTPOCHUIO AaTOMOB,
¢uznueckue W XUMHUYECKHE CBOICTBa,
MOJy4YeHUE H TNPUMEHEHUE Xpoma.
[IporHo3upoBare CBOWCTBAa  BaXKHEMIIUX
COCMMHEHUN  (OKCHJOB W TMJIPOKCHUIOB
XpoMa) B  3aBUCUMOCTH OT CTEHEHHU
okucaeHuss xpoma. [IpoBoauTs, HaOMOMATH
U OIKUCBIBATh XUMHUUYECKUN IKCIIEPUMEHT




XpOMaTI:I U IUXPOMAThI, UX B3aUMOIICPCXOAbI U
OKHCJIMTENLHBIC CBOMCTBA.

JA. TIlomydyeHwe © HCCIEAOBAaHHUE CBOWCTB
TUJIPOKCHIA xpoma(IlI). OKUCIUTENbHBIC
CBOMCTBA JUXPOMATa KaJlus
Mapranen [TonoxkeHne B MEPUOJMYECKON  cHCTEME | XapakTepu30oBaTb  MapraHern, MO  €ro
snemenToB J[. 1. MenneneeBa #  CTPOCHMS | MOJOKEHHUIO B INEPUOJUYECKOM  CHUCTEME
atomoB  Mapranmna. FEro  ¢wusmueckue u | snementoB [l 1. MenaeneeBa u CTpOSHHUIO
XUMHUYECKHe cBoicTBa. Haxoxkienue B mpupoje, | aToMoB,  (QU3WYECKUE U XHUMHUYECKHE
[I0JIy4YE€HUE U IPUMEHEHHE MapraHua. CBOMCTBa, TMOJY4EeHHME M IMPUMEHEHUE
[Tonyuenue, CBOWCTBA W IIPUMEHEHUE | MapraHua.
BAKHEUIIUX COCAVMHEHUM Maprasia: OKCHIoB U | IIporHozupoBaTbs CBOWCTBAa BaXHEHIIUX
THAPOKCUIOB, COJEeH MapraHiia B pa3IU4HON | coequHEHUN (OKCHIIOB, TUIPOKCHUIOB U
CTENIEHHU OKUCJICHHUS. coneit MapraHua) B 3aBHUCHUMOCTHU
Comun wmapranna (VIl), 3aBUCHMOCTH WX | OT CTENEHH OKHUCIICHHS MapraHiia
OKHUCJIUTEIbHBIX CBOMCTB OT CPEJIbl pacTBOpa.
J. OkxucnutenbHble CBOMCTBAa IE€pMaHraHaTa
KaJus
Kenezo u ero | [lonoxxenne B NEpPUOJUMYECKOM  cucTeMe | XapaKTepu30BaTh Kee30 o €ero
COCIMHEHMS anemeHToB /J[. 1. MenzaeneeBa M CTPOCHHMS | ITOJIOKEHUIO B IEPUOJUYECKOM  CHUCTEME

aTOMOB ene3a. Ero ¢pusnueckue 1 XuMu4ecKue
cBoricTBa. HaxoxaeHue B mpupoje, NOIy4eHUE
(uyryHa ¥ cTajli) U IpUMEHEHHUE JKene3a.
ITonyuenue, CBOMCTBA W IIPUMEHEHNE
BakHeWmmx coexuHennit sxemesa(ll) u  (H1):
OKCHJIOB, THAPOKCHIOB, coiieil. KoMIuiekcHbie
COEJIMHEHUS JKEJe3a.

JI. Kosneknus sxenne3ocoaepkainx py, 4yryHa
U CTalH. [TonyueHne  HepacTBOPUMBIX
TUIPOKCUIOB JK€Je3a U M3Y4YeHHE HX CBOMCTB.
ITosryueHnEe KOMIUIEKCHBIX COEIMHEHNN XKelle3a

anemeHTOB /[. 1. MeHeneeBa U CTpOCHUIO
aToMOB, (u3Mueckue U  XUMHUYECKUE
CBOICTBa, MONy4YeHUE (UyryHa W CTalH) H
MPUMEHEHHUE JKEJIe3a U €ro CIUIABOB.
[IporHo3upoBaTe  CBOWCTBAa  BaXKHEMIIUX
COeMMHEHUN (OKCHIOB W THUIPOKCHUIOB
JKene3a) B 3aBUCHMOCTH  OT  CTEICHH
OKHCIICHHS JKeJe3a.

PacniosnaBats katuonsi sxene3a(ll) u (111)

O06001menue u
CHCTeMAaTH3aIHs
3HAHWH I10 TeEME
«MeTamnib»

BrimosiHeHME TeCTOBBIX 3aJlaHU Ha 3HAHHE
CTpoeHUS, GPUBNYECKUX H XUMUYECKUX CBOWCTB,
MOJYyYeHHUE W MPUMEHEHHE METAUIOB M UX
COCIUHEHMI.

BBINOMHATE TECTHI U YNPAKHEHUS, PEIIATh
3aJa4M I10 TeMe.

[TpoBoauTH OLICHKY COOCTBEHHBIX
JIOCTUKEHHUI B YCBOCHHUU TEMBI.




[TonroroBka Kk KOHTPOJILHOU paboTe Koppektupoatb CBOU 3HAHUA B

COOTBETCTBUU C TUTaHUPYEMBIM
pe3yJIbTaTOM

KonrtponsHas padora

Ne 7 Arorosbiit

KOHTPOJIb

[IpakTnueckas IIpurorosnenue pacTBOpoOB pasznuunoil | CobnronaTh MpaBUJIa TEXHUKHU

pabora 1 KOHIICHTpaIluu 0€301acHOCTH MPHU paboTe ¢ J1abOpaTOPHBIM
o0opynoBaHueEM, HarpeBaTeIbHBIMU
npubopamMy, XHUMHUYECKUMHU pPEaKTUBaMHU.
OKOHOMHO M DKOJIOTMYECKH TI'PaMOTHO
o0palaThCsi C HUMHU.
HabGmtonate  XuMuueckue  SIBICHUA U
(bukcupoBaTh pe3yibTaThl HAOIIOJCHUM.
@DopMyIMpPOBaTh BBIBOJbI HA UX OCHOBE

[IpakTuueckas W3ydenue BnusHUA pa3audHbiX (axTopoB Ha | CobmonaTth npaBmiia TEXHHUKHU

pabora 2 CKOPOCTh XUMUYECKOM peaKuu 0e30macHOCTH Tpu paboTe ¢ 1abopaTOPHBIM
o0opynoBaHueM, HarpeBaTeIbHBIMU
npubopamMH, XUMHUYECKUMH pPEaKTUBAMH.
DOKOHOMHO ¥ JKOJOTMYECKH TPaMOTHO
oOpariaTbCcsi ¢ HUMHU.
HabGmtogate  XuMHueckue  SBJICHUA U
(¢ukcupoBaTh pe3yibTaTbl HAOIIOJIEHUM.
@opMyIMpOBaTh BBIBOJbI HA UX OCHOBE

[IpakTrueckas UccnenoBanne  cBoiictB  MuHepainbHbIX U | CobmonaTh IpaBuIa TEXHUKH

pabota 3 OpPraHUYECKUX KUCIIOT 0e30macHOCTH Mpu padoTe ¢ 1abopaTOPHBIM

o0opyIoBaHUEM, HarpeBaTeIbHBIMU
npubopamMH, XUMHUYECKUMH pPEaKTHBAMH.
DKOHOMHO ¥  3KOJOTMYECKH TIPaMOTHO
o0paraTeCsi C HUMHU.

HabGnromate  XUMHUYECKHE  SABJICHHS U
(buKCUpOBaTh PE3yJabTAThl  HAOIIOJCHHIA.
dopMyTHpOBaTh BHIBOJIBI HA HX OCHOBE

IIpakTHueckas

HonyquHe coleit Pa3JIMIHBIMU criocobaMu u

CO6J'IIOI[E[TL IpaBujia TCXHUKHU




paborta 4

HUCCIIENOBAHNE UX CBOMCTB

6e30macHOCTH Tpu padoTe ¢ 1abopaTOPHBIM
o0opynoBaHuEM, HarpeBaTeIbHBIMU
npubopamMm, XUMHUYECKUMH pPEaKTUBAMH.
DKOHOMHO H  9KOJIOTHYECKH T'PaMOTHO
o0paraThCsi C HUMH.

HaGmomate  XuMu4eckue  SIBICHHS U
(GuKcupoBaTh pe3yabTAThl  HAOIIOJCHHMA.
@®opmynupoBaTh BEIBOJIBI HA UX OCHOBE

[IpakTnueckas
pabora 5

I'maponu3 oOpraHMYecKMX W HEOPraHMYECKUX
COEeIUHEHUI

CoGumonate npaBuiIa TEXHUKH
0e30macHOCTH Tpu padoTe ¢ 1abopaTOPHBIM
o0opynoBaHuEM, HarpeBaTeIbHBIMU
npudoOpaMH, XHUMHUYECKUMH PEaKTHBAMH.
DKOHOMHO M  9KOJIOTHYECKH T'PaMOTHO
oOparmaTbcsi ¢ HUMHU.

HaGmromate  XuMuYeckue  SIBICHHS U
(buKCcUpOBaTh pE3yJAbTATHl  HAOIIOJCHHA.
@®opmynupoBaTh BHIBOJIBI HA UX OCHOBE

[IpakTnueckas
pabora 6

[Tonyuenue OKCHJOB
HCCJICIOBAHHE UX CBOWCTB

HEMCTAJIJIOB )51

[IpakTnueckas
pabora 7

[Tomy4yeHue ra30B U UCCIIEIOBAHUE UX CBOMCTB

CobnronaTh npaBuia TEXHUKH
0€301acHOCTH TMPHU paboTe ¢ J1abOpaTOPHBIM
o0opyIoBaHUEM, HarpeBaTeIbHbIMU
npubopamMH, XUMHUYECKUMH pPEaKTHBAMH.
DOKOHOMHO ¥ JKOJIOTHYECKH TPaMOTHO
o0paraThCsi C HUMHU.

HaGOmoate  XMMHYECKHE  SIBJICHHUS U
¢bukcupoBaTh pe3yibTaThl HAOIIOJECHUM.
DopMyITUPOBATEH BHIBOJIBI HA UX OCHOBE

IIpaxTrueckas
pabora 8

Pemenne SKCIEpUMEHTAIBHBIX 3a1a4 IO TEME
«IlonmyyeHne  COEOIMHEHHMH  METAUIOB U
UCCIIEIOBAHUE UX CBOMCTB)

DKCTepUMEHTAIbHO ~ MONy4aTh HauOolee
pacnpocTpaHEHHBIE COECIUHEHHS] METaJIOB
Y U3y4aTh UX CBOMCTBA

[IpakTnueckas
pabota 9

Pemenue skcrniepuMeHTanbHbIX 3a7a4 MO TeMaMm
«Mertamiae» n «HemeTamibs»

BI)ICTpaI/IBaTI) IJIaH aHaJiIn3a Ka4C€CTBCHHOI'O
cocCTaBa COE€AUHEHUN METAJ1JIIOB n
HEMCTAJIIJIOB

O06o01IeHne 1 cucTeMaTu3alys 3HaHUH 110 Kypcy o0IIel XuMuH

HToroBasi KOHTpOJIbHASA paboTa MO Kypcy o0Iel XUMUU
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Hudposbie 00pa3oBaTe/ibHbIE HHTEPHET-PECYPCHI:

http://www.mon.gov.ru MuH#ucTepcTBO 00pa30BaHUs U HAYKU

http://www.fipi.ru ITopran ®UIN — DeaepanbHblii KHCTUTYT IIEJArOrHYSCKUX H3MEPEHUI

http://www.ege.edu.ru ITopran EI'D (nadopmanmronHoi nognepxku EI'D)

http://www.probaege.edu.ru ITopran Exunelii sx3amMen

http://edu.ru/index.php ®enepanbnsbiii nopran «Poccutickoe oOpazoBaHuey

http://www.infomarker.ru/top8.htmIRUSTEST.RU - dheaepanbHbliii IEHTP TECTUPOBAHHS.

http://www.pedsovet.org Beepoccuiickuii Matepret-Ilencoser

Ipuaoxenuel
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