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HopmaTuBHBIE JOKYMEHTBI, 00eclieYuBaIOIIMe PeaTu3aluIo MPOrPpaMMbl

1.®enepanbHbiii 3akoH «O06 oOpazoBanun B Poccuiickoit @eaepanum» Ne 273-03 ot 29.12.2012r.
2. Ilpuka3 MunucrepcTBa oopazoBanus u Hayku PO Ne 413 ot 17.05.2012 r. «O6 yTBepxkaeHnn (heiepasbHOro ToCy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
CpeaHero (MOJHOT0) 00IIEeT0 00pa30BaAHUSI
3. [IpumepHOIi TPOrpaMMBbI OCHOBHOT'O OOIIIET0 00pa30BaHMsI 10 XUMUU;
4. Yuebnoro mnana MbOY «Kuprenunckas COLI» Tetromickoro MmyHununaibHoro paifona Pecnyonuku Tataperan Ha 2022-2023 yueOGHbIHM rox;
5. OcHOBHOM 00pa3zoBaTeNbHON MporpaMMbl OCHOBHOrO obmiero oOpaszoBanuss MBOY «Kuprenunckas COIL» TeTomckoro MyHHIIMTIAIBHOTO paiioHa
Pecniy6nuku TatapcTaH.
6. IIporpammel o0Omieo6pa3oBateabHbIX yupexaeHuin. Xumus 10-11 knaccsl. I'abpuenss, O. C. . I'. Octpoymos, C.A. CnagkoB Xumus.
IIIAHUPYEMBIE PE3YJITATBI OCBOEHMSI COIEPKAHUS KYPCA XUMHUM B 11 KJIACCE

JIuunocmmuwte pezyromamot

e Poccwuiickas rpaxaaHcKas UICHTUYHOCTh (MaTPUOTH3M, yBakeHue K OTedecTBy, K MPOILIOMY U HACTOsIEMY MHOIOHAI[MOHAJIbHOTO Hapojaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH M Joiira mepern Ponunoil, naeHTHduKanus ceds B KadecTBe rpaxkaaHuHa Poccuu, cyObeKTHBHASI 3HAYUMOCTH HCIIOJIB30BaHUS
PYCCKOTO s3BIKa M SI3BIKOB HapoJ0oB Poccuu, 0CO3HaHME W OIMYIICHWE JIMYHOCTHON CONPUYACTHOCTH Cyap0€ poccuiickoro Hapoaa). Oco3HaHHE STHHYECKON
MPUHAIIICKHOCTH, 3HAHME HCTOPUH, A3bIKA, KYJIBTYPbI CBOETO HapoJa, CBOETO Kpas, OCHOB KYyJIbTYPHOTO Hacieausi HapoioB Poccum u yenoBeuyecTBa
(MICHTUYHOCTH Y€JIOBEKa C POCCUHCKON MHOIOHAIIMOHAIIBHOW KYJIbTYPOM, CONPUYACTHOCTh UCTOPUU HAPOJOB M TOCYAAPCTB, HAXOIUBIINXCS HA TEPPUTOPHH
coBpeMeHHOU Poccun); nHTeprOpHU3aIus ryMaHUCTUHYECKUX, IEMOKPATUYECKUX U TPAJAULIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUICKOTO OOIIIECTRa.
Oco3HaHHOE, YBXHUTEIBHOE M TOOPOKEIATEIbHOE OTHOIIEHHE K UCTOPUH, KYJIbTYPE, PEIIUTHHU, TPAIHUIINAM, S3bIKaM, IEHHOCTSIM Hapo10B Poccuu u Hapo10B
MUpa.

e T[OTOBHOCTHh M CHOCOOHOCTh OOYYArOMIMXCS K CAMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMHM K OOYYEHHWIO W MO3HAHWIO; TOTOBHOCTH U
CHOCOOHOCTh OCO3HAHHOMY BBIOOPY M IMOCTPOCHUIO JabHEWUIIeH WHANBUIYAILHOW TPAeKTOPUU 0Opa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MUpPE mpodeccuil u
npo¢eCCHOHANBHBIX MTPEINOYTEHUH, C YIETOM YCTOMUUBBIX TO3HABATEIbHBIX HHTEPECOB.

e Pa3BuToe MOpalibHOE CO3HAHHE M KOMIIETEHTHOCTh B PEIICHUH MOPAJIBHBIX MPOOJIeM Ha OCHOBE JINYHOCTHOTO BBIOOpa, (OPMHUPOBAHNE HPABCTBEHHBIX

YYBCTB W HPABCTBCHHOI'O IIOBCACHHA, OCO3HAHHOI'O W OTBCTCTBCHHOI'O OTHOMICHUSA K COOCTBEHHBIM IMOCTYIIKaM (CHOCO6HOCTB K HPaBCTBCHHOMY



CaMOCOBEPIIECHCTBOBAHUIO; BEPOTEPIIMMOCTD, YBAKUTEJIBHOE OTHOLLIEHUE K PEJIMTHO3HBIM YyBCTBaM, B3IVI1aM JIIOAEH WM UX OTCYTCTBHIO; 3HAHNE OCHOBHBIX
HOPM MOpAajM, HPAaBCTBEHHBIX, JYXOBHBIX HJE€AJIOB, XpPaHUMBIX B KYJIbTYPHBIX TpaJMLHUAX HApOLOB PoccHM, TOTOBHOCTh Ha MX OCHOBE K CO3HATEIBHOMY
CaMOOT'PAaHUYEHHUIO B IIOCTYINKaX, IOBEIEHNH, PACTOYUTEILHOM MTOTPEOUTENHCTBE; CPOPMUPOBAHHOCTD PECTABICHUH 00 OCHOBaX CBETCKOM ATUKH, KYJIbTYpPHI
TPaJMLIMOHHBIX PEJUTUNA, UX POJM B PAa3BUTHM KYJIbTYphl M HCTOpUM Poccum M yenoBedecTBa, B CTAHOBICHUM TPa)kIaHCKOTO OOIIECTBAa M POCCHMCKON
roCyJIapCTBEHHOCTH; ITOHMMAaHNE 3HaYeHUs] HPABCTBEHHOCTH, BEPHI M PEJIUTUH B KHU3HH YeIOBeKa, ceMbH U o01mmecTBa). CGOpMHUPOBAHHOCTH OTBETCTBEHHOTO
OTHOILECHHUS K YYCHHIO; YBaXKUTEIbHOTO OTHOLIEHHS K TPYAY, HAJIMUUE ONBITA YYaCTHUS B COLUAIBHO 3HAYUMOM Tpyze. Oco3HaHHE 3HAUEHUS CEMBH B XKU3HU
YesioBeKa 1 00IIecTBa, IPUHATHE LIEHHOCTH CEMEMHOM XKU3HH, YBaXUTEIbHOE U 3a00TIIMBOE OTHOIIEHUE K YWIEHAM CBOEH CEMBH.

e CdopMHPOBAHHOCTh LIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO DPAa3BUTHUS HAyKH M OOIIECTBEHHOM IPAKTHUKH,
YUUTBIBAIOLIETO COLMATIBHOE, KYJIBTYPHOE, SI3IKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOIO MUDA.

e (Oco3HaHHOE, YBaXHUTEJIbHOE U JIOOPOXKEIATEIbHOE OTHOIIEHUE K JPYrOMY YEJIOBEKY, €r0 MHEHHMIO, MHPOBO33PEHMIO, KYJIbTYpE, S3BIKY, BEpe,
IpaXXIaHCKOW MO3UIMU. ['0OTOBHOCTh M CIOCOOHOCTH BECTH AMAJIOT C IPYIHMMHU JIOABMH U TOCTUTATh B HEM B3aMMONOHMMaHUs (MIeHTHU(UKaus ceds Kak
MIOJTHOIIPABHOTO CyOBEKTa OOIIEHHUs, FOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a mapTHEpa IO AMAJIOry, FTOTOBHOCTh K KOHCTPYHMPOBAHUIO 00pa3a JOMYCTUMBIX
Croco0OB Juaora, FOTOBHOCTh K KOHCTPYHMPOBAHMIO MpOIecca JHajora Kak KOHBEHIIMOHMPOBAHUS MHTEPECOB, MPOLEAYp, TOTOBHOCTh U CIOCOOHOCTh K
BEJICHUIO [IEPETOBOPOB).

e (OCBOCHHOCTb COLIMAJIBbHBIX HOPM, NpaBWI TMOBEACHHUSA, posied W (OpM COLMANBHOW JXKM3HM B TpyNnax M cooOIlecTBax. Y4YacTHE B ILIKOJIBHOM
CaMOYIIPABJICHUH U OOILECTBEHHOM KHU3HU B IIpeJIeIax BO3PACTHBIX KOMIIETEHLUH ¢ y4ETOM PETHOHAIbHBIX, STHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMUYECKUX
ocobenHocTel (PpopMHUpOBaHUE TOTOBHOCTH K yYacTHIO B MPOIECCE YMOPSIOYEHUs] COLMANBHBIX CBSA3€H M OTHOLICHWH, B KOTOPBIE BKJIIOUEHBI U KOTOpHIE
(GOopMHPYIOT caMU ydaliecs; BKIIOUEHHOCTh B HETIOCPEACTBEHHOE TPaKIAHCKOE Yy4acTHe, TOTOBHOCTh YY4aCTBOBAThH B XKH3HEIEATEILHOCTH MOAPOCTKOBOTO
00I11€CTBEHHOTO 00BEIMHEHNS, TPOAYKTUBHO B3aMMOAECHCTBYIOLIET0 C COLMAIBHON Cpeloil M COLMaTbHBIMU HHCTUTYTaMH; UACHTU(UKAIMS ce0sl B KauecTBe
cyObeKTa colalbHbIX IPeoOpa30BaHuil, OCBOEHHE KOMIIETEHTHOCTEN B c(hepe OpraHn3aTOPCKON AeATeIbHOCTH; HHTEPUOPU3ALUS LIEHHOCTEH CO3UAaTeIbHOTO
OTHOILIEHHUSI K OKpYXarouel aAelcCTBUTEIbHOCTH, [IEHHOCTEH COLMAIbHOTO TBOPYECTBA, LIEHHOCTH MPOAYKTUBHOIN OpraHU3allil COBMECTHOM JAESITEIbHOCTH,
camMopean3alyuy B TPYIIEe U OpraHU3aliy, HEHHOCTH «IPYroro» Kak paBHONPABHOIO MapTHEpa, (OPMHUPOBAHKWE KOMIIETCHIMN aHalu3a, POCK TUPOBAHHUS,
OpraHu3alul JIeSTENIbHOCTH, pedIeKCUH H3MEHEHUH, CIOCOO0B B3aMMOBBITOJHOTO COTPYIHHYECTBA, CIIOCOOOB peaau3alud COOCTBEHHOTO JIHIEPCKOTO

MOTEHITMANA).



e CdopmHpoBaHHOCTB LIEHHOCTH 37J0POBOr0 M O€30MacHOro oopasa KU3HU; UHTEPUOPHU3ALUS [TPaBUJI MHAWBUYAJIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B UPE3BbIYANHBIX CUTYAIUSAX, YTPOKAIOUIUX KU3HU U 3J0POBBIO JIFOJI€H, MPaBUJI IOBEJCHUS Ha TPAHCIIOPTE U HA JOPOrax.

e Pa3BUTOCTb 3CTETUUECKOI'O CO3HAHUS YE€PE3 OCBOECHUE XY10°)KECTBEHHOT'0 HacIeust Hapo10B Poccun n Mupa, TBOpUECKOM JEATENBHOCTH 3CTE TUYECKOTO
xapaktepa (COCOOHOCTh TOHHUMATh XYJO’KECTBEHHBIC TMPOU3BEIACHHS, OTPAXKAIOUINE pa3Hble STHOKYIBTYPHBIE Tpagulnu;, CHOPMHUPOBAHHOCTH OCHOB
XYI0KECTBEHHONW KYJIbTYpbl 00YYarOIMIMXCS KaK 4acTh MX OOIIeH AYXOBHOH KylIbTYphl, Kak 0CO0Oro crocoba Mo3HaHHS *U3HU M CPEICTBAa OpraHuU3allud
OOLIEHMSI; ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BUACHHME OKPYKAIOLIEr0 MHpa; CIOCOOHOCTh K HSMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MMpa,
CaMOBBIPDOKEHUIO M OPHEHTALlUU B XYyJI0)KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIBbTYPHI; YBaXXEHHE K HCTOPUHU KYJIbTYpbl cBoero OteuecTsa,
BBIPQKEHHOW B TOM YHCIIE B TOHUMAaHUU KPAcOThI YEJIOBEKa; MOTPEOHOCTh B OOIICHNUH C XY10KECTBEHHBIMU MPOU3BEICHUSIMU, COPMUPOBAHHOCTH AKTUBHOTO
OTHOIIICHHUS K TPAJULIUSAM XYA0KECTBEHHON KYJIbTYpPhI KaK CMBICIIOBOM, 3CTE€TUYECKON U TMYHOCTHO-3HAUUMOM [IEHHOCTH).

¢ CdhopMHpOBaHHOCTH, OCHOB HKOJIOTMUYECKON KYyIbTYphI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIIJICHUS, HAUYHE OIbITa
9KOJIOTMYECKH OPUEHTUPOBAHHOM PeIIEKCUBHOOIICHOYHON U MPAKTUYECKOM 1€ITETbHOCTH B )KU3HEHHBIX CUTYaIUsIX (TOTOBHOCTD K MCCJIEI0BAHU IO TPUPOJIBI, K
3QHSTUSIM CEIbCKOXO03IMCTBEHHBIM TPYAOM, K XYHOKCCTBECHHO-OCTCTUYCCKOMY OTPAXCHUIO MMPUPOJLI, K 3aHATHUAM TypU3MOM, B TOM YHCJIC DKOTYPHU3MOM, K
OCYILIECTBIECHUIO IPUPOJOOXPAHHOM EATEIBHOCTH).

MeTtanpeameTHblie:
PerynsiTuBHbIe yHHBepcaJbHbIe yUeOHbIe AeiicTBUS

® — CaMOCTOSITEIBHO ONPEAEIISATh LIEIH, 33/1aBaTh MApAMETPhl U KPUTEPUH, IO KOTOPBIM MOYKHO OIPEAEIHUTb, YTO LI€JIb JOCTUTHYTA;

e — CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 331Ul B 00Pa30BATENbHOM NEATEILHOCTH U KU3HEHHBIX CUTYAIIHSIX;

e — BRIOMPATH MYTh JOCTHKECHHUSI 1I€ITH, INITAHUPOBATH PEUICHHE MOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepUabHbIC U HEMaTepHAIbHBIC 3aTPaThI;

® — OpPraHMU30BBIBaThH 3PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS TOCTHXKEHUS TIOCTABICHHOM 1IeIH;

® — COIOCTABJIATDH MOJYYEHHBIN PE3YIbTAT IEATEILHOCTH C IOCTaBICHHOM 3apaHee LEIbIO.

ITo3HaBaTe/IbHbIE yHUBEPCAJIbHbIE YUeOHbIE 1elicTBUS
® — HCKaTh U HAXOAUTHh 0000IIEHHBIE CTIOCOOBI PEIeHHS 33[a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIH MHPOPMAIIMOHHBIN MOUCK U CTaBUTh Ha €TO
OCHOBE HOBBIC (yueOHBIC U TIO3HABATEIHHBIC) 3a/1a4H;
® — KPUTUYECKHU OLIEHWBATh M MHTEPIPETUPOBATH HHPOPMAIMIO C Pa3HBIX MO3UIUI, paclo3HaBaTh U (UKCUPOBATH MPOTUBOPEUHs B UH(DOPMAIMOHHBIX

HCTOYHHUKAX,



® — HCIOJb30BaTh PA3JINYHbIE MOJEIBHO-CXEMAaTHUYECKUE CPENCTBA JJI NPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOLICHHM, a TaK)Ke MPOTUBOPEYHH,
BBISIBIICHHBIX B MH(POPMALIMOHHBIX HCTOUHUKAX;

® — HaxOJUTh U IPUBOAUTH KPUTUUYECKHE aPTYMEHTHI B OTHOUIEHUM ACHCTBUM U CYXIEHUH JPYroro; ClioKOMHO M pa3yMHO OTHOCHUTHCSA K KPUTHUECKUM
3aMEYaHUSM B OTHOLIEHUH COOCTBEHHOI'O CYXKJIEHHsI, PACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

® — BBICTPAaWBaTh MHAMBUYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUUEHUS CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE OIpaHUYEHUS;

MCHATDb U YACPKUBATH PA3HBIC ITIO3UITUU B IMO3HaBaTEILHOM ACATCIIbHOCTH.

KoMmyHnKaTHUBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
® — OCYHIIECTBJISTH JICJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO B3pOCJIBIMU (KaKk BHYTPU OOpa30BaTeNbHON OpraHM3allid, TaKk U 3a €
npenenamMu), MoaAOUpaTh MapTHEPOB AJIA JEIOBOM KOMMYHUKAIIMA HCXOJs M3 COOOpaKCHW pe3ylbTaTUBHOCTH B3aUMOJICHUCTBHUS, a HE JIMYHBIX
CUMMAaTHI;
® — [IPU OCYIIECTBICHUH IPYIIOBON PabOTHI OBITH KAaK PYKOBOAHUTENEM, TaK U YICHOM
® KOMAaHJbI B pa3HBIX pOJsAX (FeHEPATOp UACH, KPUTHK, UCTIOTHUTEIb, BBICTYNAOIINN, SKCIIEPT U T.11.);

¢ — Pa3BCPHYTO, JJOT'MYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHHUCM aICKBATHBIX (YCTHBIX u HI/ICBMGHHBIX) SA3BIKOBBIX CPCICTB,

IIpeamerHsble:
B pe3yJabTare n3yueHunsi y4eOHOro npeamMera «XMMHsD> Ha YPOBHe cpe/iHero odmero o0pa3oBaHusi:
BbinmyckHuK Ha 0230BOM yPOBHE HAYUMTCS:
" — pacKphIBaTh Ha IPUMEPAX POJIb XUMHU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOU KAPTHHBI MUPA U B IPAKTUUYECKON AESATEIbHOCTH YEI0BEKa;
" — JIEMOHCTPHUPOBATH HA IPUMEPAX B3aUMOCBA3b MEXKIY XUMHUEHN U IPYTUMH €CTECTBEHHBIMU HayKaMU;
®  — pacKphIBaTh HA MPUMEpPAX MOJIOKEHUS TEOPUH XUMUUYECKOTo cTpoeHust A.M. bytiepona;
* —noHuMaTh (puznueckuil cmeicia [lepuonnyeckoro 3akona J1.M1. MenneneeBa 1 Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
1 00pa30BaHHBIX UMM BEUIECTB OT AJIEKTPOHHOI'O CTPOEHUS aTOMOB;

"  — OOBACHSATH MMPUYIHNHBL MHOF006paBI/I}I BC€IICCTB HAa OCHOBEC O6IJ_II/IX HpeIlCTaBJICHI/Iﬁ 00 uX cocTaBe U CTPOCHUU;



— MPUMEHSTHh MpaBUiia CUCTEMATHUECKONH MEXIYHApPOIHOW HOMEHKJIATYPhl KaK CPEJCTBA pa3iNueHUs U UISHTU(UKAIMK BEIIECTB M0 UX COCTaBY U
CTPOCHHIO;

— COCTaBIIATh MOJICKYJISIPHBIE M CTPYKTYpPHBIE (DOPMYIIBI OPTaHHMYECKUX BEIIECTB KaKk HOCUTENIEeH WH(OPMAITUU O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX H
MIPUHAJIC)KHOCTH K OMIPEICIIEHHOMY KJIacCy COSAMHEHUM;

— XapaKTepU30BaTh OPraHMUYECKUE BEIIECTBA MO COCTaBYy, CTPOCHHUIO M CBOMCTBAM, YCTAHABIMBATH MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIY JaHHBIMHU
XapaKTePUCTHKAMU BEIECTBA;

— MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIINI, PACKPBHIBAIOIINX XapaKTEPHBIC CBOMCTBA TUITMYHBIX MPEICTABUTENICH KJIACCOB OPTAaHMUECKUX BEIIECTB C
LETBI0 UX UACHTU(UKAIIUU U O0BICHEHHS 00JIACTH PUMEHECHMSI;

— IPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUS XMMHUYECKUX pPEaKIMii Ha OCHOBE 3HAHUN O TUIAX XUMHUYECKOW CBSI3M B MOJIEKYJaX PEareHTOB U UX
PEaKIMOHHON CTIOCOOHOCTH;

— UCIIOJIB30BATh 3HAHMSI O COCTaBEe, CTPOSHUH U XMMHYECKHUX CBOMCTBAX BEIIECTB /I 0€30MaCHOTO MPUMEHEHHUS B MPAKTHYECKOU eI TeILHOCTH

— MPUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIOJB30BaHUS MPOAYKTOB MEpepadOTKU HEPTH W MPUPOJHOTO Ta3a, BHICOKOMOJICKYJSPHBIX COCIWHECHUM
(monmuaTHIIEHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJUTH ONBITHI 10 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: NIMIIEPUHA, YKCYCHOM KUCIIOThI, HEMPEAEIbHBIX KUPOB, TITIOKO3bI, Kpaxmaia, OeJIKOB —
B COCTaBE MUIIEBBIX MPOJAYKTOB M KOCMETUYECKUX CPEJICTB;

— BJIAJICTh MPABWJIAMH U IpUEeMaMH 0€30MacHON paboThl ¢ XUMUYECKUMH BEIIECTBAMU U JIAOOPATOPHBIM 000pPYI0OBaHHEM;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEeaKIIuy U CMEIICHHS XUMUUECKOTO PaBHOBECHS OT PA3IUYHBIX (PAaKTOPOB C LEIBIO OMPEICIICHUS
ONTUMAJIBHBIX YCJIOBUN MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB;

— MPUBOAMTH MPUMEPHI TUAPOIIN3A CONEH B TOBCEIHEBHOM JKU3HH YEJIOBEKA;

— MPUBOAMTD MIPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIMiA B IPUPOJIe, TPOU3BOACTBEHHBIX MPOIIECCAX M KUZHEACITEIbHOCTH OPraHU3MOB;

— IPUBOJIUTH MPUMEPHI XUMUUYECKHUX PEAKIIMHA, PACKPBHIBAIOIINX OOIINE XMMHUYECKHUE CBOMCTBA MTPOCTHIX BEIIECTB — METAJJIOB M HEMETAIIIIOB;

— TMPOBOJIUTH PACUYEThl Ha HAXOXKIACHUE MOJICKYJSPHON (HOPMYIBI YIJIEBOJOPOJIAa MO MPOAYKTaM CTOpPaHUS U MO €ro OTHOCUTEIHHOW IUIOTHOCTH H
MAacCCOBBIM JIOJISM 3JIEMCHTOB, BXOJISIIUX B €TI0 COCTAB;

— BJIAJIETh MpaBUIaMU 0€30MIaCHOTO OOpaIIeHHs ¢ AKUMU, TOPIOUYUMHU ¥ TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XUMUU;

— OCYILECTBJIATH MOUCK XUMHUYECKON HHPOpMAIIUU 110 Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (pOpMysiam BeIleCTB;



" — KPUTHUYECKH OLIEHWBATH M MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, COACPKAIIYIOCS B COOOIIEHUSX CPEICTB MAacCOBOM MHGOPMAIIH, pecypcax
WuTepHeTa, HayYHO-TIOMYNSPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSX BBISBICHHS OIMIMOOYHBIX CYXICHUH H
dhopmupoBaHus COOCTBEHHOU MMO3HIIHH;

"  — [PEACTAaBIATH IyTH PEIICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIUX TEPE] YeTOBEYECTBOM: IKOJIOTHIECKUX, IHEPTETUYECKHX, CHIPhEBBIX, U POJIb XUMUU B

pEIIEHUH ITHX MPOOIIEM.

BoinyckHMK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYUTHCS:

"  — WITIOCTPUPOBATH HAa MIPUMEPaX CTAHOBJICHUE U HBOJIOLMIO OPraHUYECKON XUMHUM KaK HayKH Ha pa3JIMYHbIX HCTOPHUUECKUX ITANAX €€ Pa3BUTUS;

"  — UCHOJIB30BaTh METO/Ibl HAYYHOT'O IO3HAHMS IIPH BBINOJIHEHUH [IPOEKTOB U y4eOHO-UCCIIE0BATENIBCKUX 3a/1a4 [0 U3YYEHHIO CBOMCTB, CIIOCO0O0B
IIOJIyYEHUS U PACIIO3HABAHUS OPraHUMUYECKUX BEILLECTB;

* — O0BSACHATH NPUPOAY U CLIOCOOBI 00PA30BAHUS XUMHUECKOM CBSA3M: KOBAJICHTHOM (IOJISPHOM, HETIOJIAPHOM ), HOHHOM, METAJITMUECKOM, BOJOPOTHOM — ¢
LIEJIBIO OIPE/IETICHUSI XUMUYECKON aKTHUBHOCTH BEILIECTB;

" — YCTaHABJIMBATh FEHETUYECKYIO CBSI3b MEXKIY KJIaCCaMU OPraHMYECKUX BEIIECTB JUIsl 0OOCHOBAaHUS IPUHLIUIINAIBHON BO3MOKHOCTH MOTY4YEHUS
OPraHUYECKHUX COCIUHEHUH 3aaHHOIO COCTaBa U CTPOCHHUS;

" — yCTaHaBJIMBATh B3aMMOCBS3U MEXAY (pakTaMy U TEOpUEH, MPUUMHON U CIIEACTBUEM NIPH aHAIN3€E MPOOJIEMHBIX CUTYyalluii 1 000CHOBAHUHU

IIPpUHHUMACMBIX pemeHHﬁ Ha OCHOBE XMMHWYCSCKUX 3HAHUH.

TpeOoBaHUs K YPOBHIO NOATOTOBKH 00y4aKOIIUXCS.
anmnecsl B pe3yJibTaTe YCBOCHUA pa3daeiia q0/JKHbI 3HATH/MIOHUMATh:

4 Ba)XXHEHUIIINE XHUMHUUYCCKHE ITOHATHUS: BCIICCTBO, XUMHYECCKUN 9JICMCHT, aTOM, MOJICKYJId, OTHOCHUTCJIbHAad aTOMHAd W MOJICKYJISIpHAdA MacCChl, HOH,
AJUIOTPOIINS, U30TOIIbI, XUMHUYCCKAasA CBA3b, JJICKTPOOTPHULIATCIIBHOCTD, BaAJICHTHOCTDb, CTCIICHb OKUCJICHUA, MOJIb, MOJIIpHAsd Macca, MOJ'IHpHBIfI O6’BéM,
BCIICCTBA MOJICKYJIIAPHOIO U HEMOJICKYJIIPHOI'O CTPOCHUA, PACTBOPHI, SJICKTPOJIUT WU HEIJICKTPOIIUT, DJICKTPOJIIUTHYCCKAd AUCCOIHUAlUsA, OKUCIUTCIIb U
BOCCTAaHOBHUTCIIb, OKHCJIICHUEC U BOCCTAaHOBJICHUC, TEIIOBOM 3(1)(1)GKT pc€aknuuu, CKOPOCTbH XUMHYIECKOH p€aKuru, KaTajan3, XUMHUYCCKOC paBHOBECCHUC,
YIIICPOIHBIN CKeNeT, QyHKIIMOHATbHAS TPYIITa, H30MEPUSs, TOMOJIOTHS;

v\ OCHOBHBIE 3aKOHBI XMMHUHU: COXPAaHCHUC MACChI BEIIECTB, ITIOCTOAHCTBA COCTAaBa, HCpI/IOI[I/I‘{eCKI/Iﬁ 3aKOH;



v' OCHOBHBIE TCOpHUU XUMUUN: XUMHUYECKOMN CBs3H, BHCKTPOHHTH‘{CCKOf/'I Aucconuanum, CTpoOCHUS OPraHuICCKUX COCHHHCHHﬁ;
v\ BaxHeilue BCIICCTBA U MaTCpHajibl: MCTAH, OTUJICH, ALICTUJICH; 6GH3OJI, 9TAHOJI, XKHUPbI, MbUIA, TIIOKO34, CaXapo3a, Kpaxmall, KJICTYATKa, 6CJ'IKI/I,

HUCKYCCTBCHHBIC U CUHTCTUYCCKHEC BOJIOKHA, KAYYYKH, IIJIACTMACCHI;

yMeTh:

v/ Ha3bIBAaTh H3yYEHHBIE BELIECTBA 0 «TPUBUAIBHONY M MEKIYHAPOIHOM HOMEHKIIATYPE;

v/ OIIPENENATh: BAICHTHOCTh U CTENEHb OKUCIICHUS XMMUUECKHUX DJIEMEHTOB, TUII XUMHYECKON CBA3U B COEIUHEHHMSX, 3aPs/] HOHA, XapaKTep CPeIbl B
BOIOHBIX paCTBoan OpFaHHqCCKHX COGI[I/IHCHI/II\/'I, OKHCJIHNTEIIb U BOCCTAaHOBUTCIIb, HpI/IHaI[J'Ie)KHOCTI) BCIIIECTB K paSJ'II/I'-IHI)IM KJ1accamM opraHqucxnx
COCIMHCHU;

v/ XapaKTepH30BaTh: OCHOBHBIE KJIACCHI OPraHMYECKUX COEAMHEHMIT; CTPOEHUE M XUMHYECKUE CBOMCTBA U3YUYEHHBIX OPraHUYECKHUX COEINHEHH;

v 0OBACHATH: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS; IIPUPOAY XMMUIECKOM CBA3U (MOHHOM, KOBAJEHTHOMN, METAJIIMYECKON ),
3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU 1 TIOJIOKEHUSI XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHbBIX (PaKTOPOB;

v BBIITOJIHATH XI/IMI/I‘-IGCKI/Iﬁ 3KCH€pI/IMeHT 110 paCHOSHaBaHI/IIO Ba)KHeI\/'IHH/IX OpFaHI/I‘-IGCKI/IX BCIICCTB,

v TIPOBOJIUTH CAMOCTOSITEIIBHBIN MOMCK XMMHYECKON HHPOPMAIIMHU C MCIIOIb30BAHUEM PA3IMNYHBIX HCTOYHUKOB (HAYIHO-TIOMYJISIPHBIX M3aHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); MCHOIh30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsl 00pabOTKH U Mepeaud XMMUYECKON HHPOpMaIiH
1 e€ TIPEICTABJICHHS B Pa3IMUHbIX (popmax;

v HCIIOJIB30BAThH HpI/IO6p€TéHHI)IC 3HAHUS N YMeHI/ISI B HpaKTPIIIGCKOfI AOCATCIBbHOCTU U HOBCGJIHGBHOI\/'I JKU3HU OJIA.

e OOBSCHEHHS XUMHUYECKHUX SBJIICHHUM, MPOUCXOAAIINX B MPUPOJIE, OBITY U Ha POU3BOJICTBE;

® OmNpeAesIeHUs BO3MOXXHOCTH NMPOTEKAHU XUMHUECKUX MTPEBPAILCHUIN B PA3JIMUYHBIX YCIOBHUSAX M OLIEHKH UX MOCJIEICTBUN;

® HKOJOIMYECKH I'PaMOTHOIO MOBEJACHUS B OKPY KAIOILEH cpelie;

® OIICHKH BIMAHUS XUMHUYECKOIO 3arpsi3HEHUST OKPYKAIOIIEeH Cpeibl Ha OPraHru3M YeJIOBEKA U IPYTHUE KUBbIC OPTaHU3MBI;

e 0e30macHOro OOpaIIeHHs C TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, TA0OPATOPHBIM 000PYI0BAaHUEM;

® IPUTOTOBIIEHUS PACTBOPOB 33JJAHHON KOHIIEHTPALIMU B OBITY U Ha MPOU3BOJICTBE;

L4 KpHTquCKOﬁ OLCHKU JOCTOBCPHOCTU XUMHYECKOM I/IH(I)OpMaI_II/II/I, HOCTYHaIOHlef/'I U3 pa3HbIX UCTOYHUKOB.



COJIEP)KAHUE KYPCA XUMUU
Tema 1. [leproanueckuii 3aKOH U CTPOEHHUE aTOMA

Crpoenue artoma.

AtoMm - cioxHast yactvua. Omkpvimue 21eMeHmapHbix uacmuy u cmpoenus amoma. SIapo aroma: MPOTOHBI U HEUTpoHbL. M3otomel. M3omonsr 600opooa.
DJIEeKTPOHBI. DJIEKTPOHHAsT 000JI0UKa. DHEPreTHIeCKUid ypoBeHb. OpoOutanu: S-, p-, u d-opoumanu. PacnpeneneHue dMEKTPOHOB M0 YHEPIETUYCCKUM YPOBHSIM U
opOuTaIIsIM. DJIEKTPOHHBIE KOHPUTYpAIIMK aTOMOB XUMHUYECKUX AIIEMEHTOB. BasleHTHbIE BOBMOKHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB.

[lepronnyeckuii 3aKOH U CTPOCHUE aToOMa.

CoBpeMeHHOE MOHATHE XUMHUYECKoro sjaemeHTa. CoBpeMeHHas (HOpMYyIMpOBKa MEPUOANYECKOro 3akoHa. [IpudnHa nepuoJuyHOCTH B M3MEHEHUHM CBOMCTB
XUMHYECKHUX 371eMeHTOB. OCOOCHHOCTH 3alOJHEHUS YHEPTETHUECKUX YPOBHEH B AJIEKTPOHHBIX O0OJIOYKaX aTOMOB IEPEXOMHBIX 3JIEMEHTOB. DICKTPOHHBIC
CeMeHCTBa IIEMEHTOB: S- U p-3eMeHTsL; d- u f-anemenmeor.

OtxkpsiTue /1. 1. MenaeneeBbIM NepuOANUYECKOrO 3aKOHA.

Ilepevie nonvimku Knaccuguxkayuy xumuyeckux snemenmos. Baxkueiiye noHATHS XUMHUU: aTOM, OTHOCHUTEIIbHAS aTOMHAasi U MOJIEKYJIsipHast Macchl. OTKpBITHE
J1. 1. MeHzeneeBbIM MEPUOINUECKOTO 3aKoHa. [lepuoamaeckuii 3akoH B popmynmupoBke J1. . Menpeneesa.

Tlepuoouueckas cucmema /. 1. Menoeneesa.

[epuonuyeckas cucrema [I. M. MenzaeneeBa kak rpaduueckoe OTOOpakeHHE MEPUOIUYECKOro 3akoHa. Pasnmuunble BapuaHThl [leprommueckoil cHCTEMBL
[lepuons! u rpynmel. 3Ha4eHUe NePHOIUUECKOro 3akoHa u [leproanyueckoil CUCTEMBI.

Hemonctpauuu. Pazmuunsie popmel [lepuoanueckoii cucremst . Y. Menneneena.

Tema 2. CtpoeHue BemiecTna

KoBaneHnTHas xumMuyeckast CBs3b.

[lonsitTie o koBaneHTHOW cBsi3u. OOImIas AneKTpoHHas mapa. KpaTHOCTh KOBaJGHTHOW CBSA3U. ONEKTPOOTPULIATENIBHOCTh. [lepekpuléarue 371eKmpOoHHbIX
opoumaneti, u -cesasu. KoBaneHTHas MoispHas U KOBAJCHTHAsl HEMOJsIpHAs XUMuYeckue cBsi3u. OOMEHHBIN U TOHOPHO-aKIENTOPHBIA MEXaHW3MbI 00pa30BAHUSA
KOBAaJICHTHOM CBsI3U. BelecTBa MONEKYIIpPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUS. 3aKOH IOCTOSIHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJISIPHOTO CTPOSHHUSI.

HonHas xumMuueckas CBA3b.

Karunons! u annonsl. loHHas cBsi3b U ee cBOWCTBA. MOHHAs CBsI3b Kak KpalHWUI ClTyyail KOBAJICHTHOW MOJNSPHOU CBA3U. POopMyIbHAS eOUHUYA Beujecmaa.

OmuocumenbHoCmb Oe/IeHUsL XUMUYECKUX CE53€ll Ha MUNbL.



MeTtaminueckas XUMUYECKas CBSI3b.

OOmue ¢pu3nyeckue CBOMCTBA METAILIOB. 3a8UCUMOCTb INEKMPONPOBOOHOCU Memaniog om memnepamypul. CiuiaBel. Yépuvie u ygemuule cniasbi.

Bonoponnas xumudeckas CBA3b.

BonoponHast cBsi3b, Kak 0COOBI ciTydail MEKMOJIEKYIISIPHOTO B3auMO/IeiicTBUS. MexaHu3M ee 00pa30BaHus U BIMSTHUE Ha CBOIMCTBA BELIECTB (Ha MPUMEPE BOJIBI).
Hcnonv3osanue 600bl 8 Obiny u Ha npoussoocmeae. BHympumoneKkyiapHas 6000pOOHAs CE43b U ee DUONOSUYECKASL POTlb.

ArperarHble COCTOSIHUS BELIECTBA.

["a3p1. 3akoH ABoraapo /st ra30B. MONSIpHBI 00bEM Ta3000pa3HbIX BEMIECTB (TIPH H. ).). JKUIKOCTH.

THUIBI KPUCTAIUTMYECKUX PEHIETOK.

Kpucranmmgeckast pemérka. VoHHBIE, METaJUTMYECKUE, AaTOMHBIE M MOJICKYSIPHBIE KPUCTAJUTMYECKUE PEIETKU. AJuoTponusi. AMOpQHBIE BEIIECTBA, UX
omaudumenbHvle Ce0UCMad.

YucThle BeleCcTBa CMECH.

CMecHu M XMMHYECKUE COeTUHEHHs. | OMOTeHHBIE W TeTepOreHHbIe cMecH. MaccoBas U 00bEMHAS J0JM KOMIIOHEHTOB B cMecH. MaccoBasi JIoJisl PUMECEH.
Periennie 3a1a4 Ha MacCOBYO JTOMIO TIpUMecei. Krnaccughuxayus eeujecms no cmeneHu ux YUCmMomoi.

JlucriepcHble CUCTEMBIL.

[onsitue nucnepcHoii cuctemsl. [lucnepcHas (asa u qucnepcuoHHas cpena. Kiaccugukarms tucnepeHsIx cucteM. Koanouonvle oucnepcHule cucmemsl. 301u
U 2enu. 3Havenue OUCNEePCHbIX CUCMEM 8 NPUPOOe U IHCU3HU YeN06eKd.

JemoncTpanuu. Mozenb KpUCTaiIMYeCKoH petéTku xaopuaa Harpus. OOpasibl MUHEPAJIOB C MOHHOM KPUCTAIIIMYECKOM pelETKOM: KabluTa, rainura. Monenu
KPHUCTAJUTMYECKUX PEIIETOK «CyXOro JbAa» (WM #ona), anmasa, rpadura (mmm keapia). Mozgens MOsipHOro o0béMa ra3oB. Tpu arperaTHbIX COCTOSIHHSL BOIBI.
Hucmunnayus 600vi. O6pasybl paznuyHbIX OUCNEPCHBIX CUCIEM. IMYIbCULL, CYChen3ull, asposonel, eeneti u soneu. Koazynayus. Cunepesuc. Igppexm Tunoans.

JlaGoparopusblie onbiThl. 1. OnpeneneHue CBONCTB HEKOTOPBHIX BELIECTB Ha OCHOBE TUIA KPUCTAUIMUECKOW pEemETKH. 2. O3HAKOMIIEHHE C KOJUIEKLIHEN

MOJIMMEPOB, IJIACTMACC W BOJIOKOH, M3AeaHil U3 HuX. 3. JKECTKOCTh BOABI. YCTpaHEHUE KECTKOCTH BoAbl. 4. O3HAKOMJICHHE C MUHEpPAJIbHBIMU BOAAMU. 5.

O3HaKOMJIEHUE C JUCTIEPCHBIMHU CHCTEMaMH.
IIpakTyeckas padora Ne 1. Ilonydenue u pacriozHaBaHHUE ra3oB.

Tema 3. DieKTpoMTHYECKAS TUCCOMALNS

PacTtBopbHI.



PacTBOpBI Kak TOMOTI€HHBIE CHCTEMBI, COCTOSIIME W3 YACTHUL] PACTBOPHUTEIS, PACTBOPEHHOIO BELIECTBA U IMPOAYKTOB MX B3aMMONEHCTBUSA. Pacmeopenue kak
ghusuko-xumuueckutl npoyecc. Maccopast 107151 pacTBOPEHHOTO BelecTsa. TUrbl pacTBOpoB. MosapHas KoHyenmpayus eewecmad. Munepansbhvie 600bi.

Teopust FNEKTPOTUTUUECKON THCCOIHALINH.

DNEKTPOIUTHI ¥ HEANEKTPOIUTHL. CTETIeHb MEKTPOIUTHIECKOH uccormarii. CHIbHBIE U CITa0bIe IEKTPOIUTHL. YPaBHEHHUS HEKTPOIUTHICCKON TUCCOIHAIN.
Mexanuzm ouccoyuayuu. Cmynenuamas ouccoyuayus. Booopoousiii noxazamens.

KucaoTsl B cBeTe TEOpUH AIEKTPOIUTHYECKOM Arcconmanuu. O01ue cBOHCTBa HEOPraHMYECKUX Y OPraHUYECKUX KHUCIIOT. YCIIOBHS TEUSHHUS PEAKLIUI MEX Iy
ANIEKTPOIUTAaMU JI0 KoHTIa. Cneyuguueckue c60tCmea az0muo, KOHYEHMpPUPOBAHHOU CEPHOU U MYPABLUHOL KUCTOM.

OcHOBaHUA B CBETE TEOPHUU DJIEKTPOIUTHUUECKON AMCCOLUAINM, UX KiIacCUPUKAIM U O0IIKUe CBOWCTBA. AMumbl Kaxk opeanuyeckue ocHosanus. CpaeHnerue
CBOLICME AMMUAKA, MEMUNAMUHA U AHUTUHA.

Conu B cBeTE TEOPUH EKTPOIUTUUECKON TUCCOLMAIINY, UX KIIacCH(UKAIMA 1 0011re cBoicTBa. Cosu Kucivle U OCHOBHbIE COMU Opeanuyeckux Kuciom. Muina.
DNEKTPOXUMHUYECKUH psiJl HAPSHKEHUI METAJUIOB U €TO MCIIOJIb30BaHUE ISl XapaKTEPUCTUKNA BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIJIOB.

I'upponus.

Crnydau runponusa comneil. Peakiust cpenbt (pH) B pacTBopax rapou3yonuxcs coneit. [ uoponus opeanuyeckux ewjecms, e2o 3HaieHue.

JemoncTpanuu. VcnbiTanue pacTBOPOB MEKTPOIUTOB U HEAJIEKTPOIUTOB HA IPEIMET IUCCOLMAIMHI. 3aBUCUMOCTD CTENIEHN MEKTPOIUTUUECKOM AUCCOLMALIN
YKCYCHOM KHCJIOTHI OT pa30aBieHus pactBopa. [IpuMepsl peakiniit HOHHOTO 0OOMeHa, UAYIINX C 00pa30BaHUEM OCaJIKa, Tra3a WM BOJBL.

XUMHYECKHE CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE C METaJTaMH, OCHOBHBIMU 1 aM()OTEPHBIMU OKCHJIAMU, OCHOBAaHUSIMHU (HEPACTBOPUMBIMH B BOJIE, ILIEJI0YAMH),
coysiMu. B3auMonieiicTBie a30THOM KUCIIOTHI ¢ MebIo. Pazbasnenue ceproti kuciomol. Qbyenusanue caxapo3vl KOHYEHMpPUPOBAHHOU CEPHOU KUCTOMOU. XumuyecKue
ceoticmea wjenoyell: peakyus Heumpanu3ayuu, 63aumooeticmeue ¢ KUCIOMHbIMU oKcuoamu, conamu. Pasznoocenue nepacmeopumvix 6 6o0e OCHOBaHUU npu
Hazpesanuu. Xumuueckue C60UCMEa colell: 83aumooelicmeaue ¢ Memauiamu, KUCIomamu, wenovamu, ¢ opyeumu conamu. 1 uopous xapouoa xanvyus. Usyuyenue pH
pacmeopos 2uOpOIU3YIOWUXCS COTLell. KapOOHAMO8 We0UHbIX Memailos, X1opuod u ayemama amMMOHUS.

JlabGoparopHbie onbITbl. 6. O3HAKOMJICHHE C KOJUIEKIMEW KUCTOT. 7. IlomydeHue m CBOIMCTBA HEPACTBOPUMBIX OCHOBaHWH. 8. O3HAKOMJICHHE C KOJUICKIUEH
ocHOBaHMH. 9. O3HaKOMJIEHHE C KOJJIEKIIMEH MUHEpasoB, coaepkamx coiu. 10. McnpiTanre pacTBOpOB KHUCIIOT, OCHOBAaHUH U corel nHaukaropaMu. 11. Paznudneie
cilydau ruziposmsa coneil. 12. I'maponus XnopuioB U alieTaToB IMIEIOYHBIX METAILIOB.

IIpakTuyeckas padora Ne 2. PerieHre SKCriepuMEHTATBHBIX 3314 Ha UACHTU(DUKALIMIO HEOPrAaHMYECKUX M OPTaHUYeCKUX COSIUHEHUH.

Tema 4. XuMnueckue peakuuu



Knaccudukarmst XuMrU4ecKux peakiui.

Peakiuu, unymue 6e3 u3MeHeHUs cocraBa BemiecTB. Knmaccudukanus mo 4uciy W COCTaBy pearupyrolinX BEIIECTB U MPOAYKTOB peakiuu. Peakuuu
pPa3NOKEHUs, COCAUHEHUS, 3aMEIICHHs] U OOMEHa B HEOPraHWMYECKOW XuMHH'. Peakmmu TpUCOETWHEHUs, OTIICIUICHWS, 3aMEIICHUS M HW30MEpH3alluu B
OpraHMYeCcKOM XMMHH. Peakinu noamMepursanny KaK YaCTHBIN Cllydail peakiui IPUCOECIUHEHUS.

TerunoBo# 3¢ (heKT XUMHUUECKUX PEeaKLUii.

DK30- U SHAOTEPMHUUECKHUE peakuu. TepMOXUMHUUYECKUE YpaBHEHUs. PacuéT koaudecTBa TEIIOThl IO TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XUMHUECKHUX PEAKIIHiA.

[TonsiTHE O CKOPOCTH XMMHUYECKUX PEAKINHA, aHATUTHIECKOE BhIpAKCHUE. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMH, JABJICHUs, TEMIIEPATYPHI,
MIPUPOABI PEAruPYIOIINX BEIIECTB, IUIOMIAAN UX CONPUKOCHOBEHUS. 3aKOH JIEHCTBYIOIIUX Macc. Peuenue 3a0a4 Ha XUMUu4ecKkyo KUHEmuKy.

Karanus.

Karanmuzaropsl. Karanus. [ omocennsiii u cemepozennwiil kamanu3z. IIpuMepbl KaTAIMTHYECKUX MPOIIECCOB B TIPOMBIIIIICHHOCTH, TEXHUKE, ObITY. DEepMEHTHI U X
OTINYHA OT HEOPTaHUIECKUX KaTamu3aropoB. [[pumeHneHne karanu3aropoB u (pepMeHTOB.

XUMHUYECKOE PABHOBECHE.

OOparumble ¥ HEOOpAaTHMBIC pPEaKIMHU. XUMHUYECKOE PAaBHOBECHE M CIIOCOOBI €ro CMEIEHWs Ha MpUMepe TONydeHus ammuaka. Cunmes ammuaxa 6
npomvluiienHocmu. Ilonamue 06 ONMUMATLHBIX YCI0BUAX NPOBEOEHUS MEXHOI02UYECK020 npoyecca.

OKUCIUTENbHO-BOCCTAHOBUTEJIBHBIE TTPOIIECCHI.

OKHCIUTEIIEHO-BOCCTAHOBUTENIbHBIE  peakiui.  OKuUCIuTeNlb W BOCCTaHOBHUTENb. OxucieHne wu  BoccTaHoBieHue. (CocTaBleHHE  ypaBHEHHUI
OKHCJTUTEIIHHO-BOCCTAHOBUTEITLHBIX PEAKIIMI METOIIOM JIEKTPOHHOTO OanaHca.

OO01re cBOMCTBAa METAJIOB.

XUMHUYECKUE CBOMCTBA METAIJIOB KaK BOCCTAHOBUTENEH. B3anMoneiicTBIe METAJIIOB C HEMETaJUIaMH, BOJIOH, KUCJIIOTaMU U pacTBOpamu cojieil. MerannorepMus.

Koppo3us MeTaioB Kak OKHCIMTEIbHO-BOCCTAHOBUTEILHBIN mporiecc. CrocoObl 3alMThl METAIIIIOB OT KOPPO3HUH.

OOmue cBoiicTBa HEMETAIIOB.

XYMUYECKHE CBOMCTBA HEMETAUIOB KaK OKUCIHUTENe. BzammozeiicTBue ¢ Meramiamu, BOJOPOAOM M JIpYyruMHu Hemetauiamu. CBOMCTBA HEMETAJIOB Kak
BOCCTaHOBHTENEH. B3anMoielicTBre ¢ MPOCTHIMU M CIIOKHBIMHU BEIIIECTBAMU-OKUCTHUTENIMU. OO0I1as XapaKTepUCTHUKA TATIOTCHOB.

DIIEKTPOIIH3.



OOmme cnocoObl MOMTYyYEHUs] METAJJIOB U HEMETAJIJIOB. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB HIEKTPOIUTOB Ha MPUMEpPE XJI0pUIa HaTpusl. DNEKTPOIUTHYECKOE
noydeHue amomMunus. [Ipaktudeckoe 3HaueHUE 3MEKTPoIK3a. ['abBaHOMIACTHKA U TaJbBAHOCTETUSI.

3aKIro4YeHHE.

[epcriekTHBBI pa3BUTHA XUMHYECKON HAYKU U XUMUYECKOTO TIPOU3BOACTBA. XUMHUS U Mpo0iieMa OXpaHbl OKPYKAIOMIEH CpeIbL.

JleMoHCTpanuu. DK30TepPMUUECKUE U SHIOTEPMUIECKHE XUMHYECKUE PeaKIiu. TeroBble SBIeHuUs MPU paCTBOPEHUN CEPHON KHCIOTHl 1 aMMUAYHON CEJTUTPBL.
3aBUCHMOCTb CKOPOCTH PEaKLMK OT MPUPOJbI BELIECTB HAa MPHUMEPE B3aHMMOJEHCTBHS PACTBOPOB PA3IUYHBIX KHUCIOT OAHON KOHIEHTPAIUMU C OJMHAKOBBIM
KOJIMYECTBOM TIpaHyll IIMHKA, a TaK)Ke OJMHAKOBOTO KOJIMYECTBA PA3IMYHBIX METAJUIOB (MarHus, IMHKA, JKeJie3a) C paCTBOPOM COJISTHOM KHCIIOTHL. B3anmonelicTBue
pacTBOPOB CEPHOM KHCIIOTHI C PacTBOpaMM THOCYIb(}ara HaTpusl Pa3IMYHON KOHIEHTpAIMU U TeMreparypbl. Monenb kumsmiero cios. Pasnoxenue nepokcuna
BOJIOpPO/Ia C MOMOIILI0 Heopranuueckux karaiauzaropoB (FeCl,, K1) u mpupomHbx 0OBEKTOB, colepKallMx Karajgasy (Cbhipoe Msico, Kaptodensb). [Ipocreiimume
OKUCIIUTETThHO-BOCCTAHOBUTEIBHBIC PEaKIIMU: B3aUMOJICHCTBUE IIMHKA C COJITHOW KUCIOTOM M jkene3a ¢ cynbdarom menu (I1). Monens snexrponuzépa. Monenb
ANIEKTPOTU3HON BaHHBI JUIS TOTYUEHHS aJTFOMUHUSL.

JlaGoparopHuble onbIThl. 13. [lonyyeHue kucaopoa pasinokeHUeM MEPOKCH A BOIOPOIA C TIOMOIIBbIO JUOKCUIa MapraHla u Kamanaszvl Cblpo2o Kapmogerns.
14. Peakuus 3aMeleHus MeIu xene3oM B pactBope cynbdara menu (I1). 15. [lomyuenue Bonopona B3auMoAeicTBUEM KUCIOTHI ¢ HIUHKOM. 16. O3HaKoMieHHE ¢

KOJUIEKIIMEN MeTATOB. 17. O3HAaKOMIIEHHE C KOJUIEKIIMEH HEMETAJUIOB.

YMK

11 knacc Xumus. 11 knacc. lNabpuensu, O. C. U. I. Octpoymos, C.A. CrnankoB Xumus. 11 kinacc: yueOHUK 1715t
O. C. I'abpuenan, U. I' Ocmpoymos, C. | obuieo6pazosarenbhbix yupexaenuiit O.C. ['abpuensH. - M.: «lIpocBemenuey, 2019,
A. Cnaokos. Xumus. 11 knacc. ba3zoBsiit

YpOBEHb. YueOHOE mocodue.

MeToanueckune nocoous

11 kuaacc O. C. I'abpuenan u dp. Xumusl. 11 xiacc. ba3oBblil ypoBeHb. MeToauueckoe nmocooue.

O. C. I'abpuenan, C. A. Cnaokos. Xumus. 11 knacc. bazoBsiit ypoBeHs. Pabouas TeTpanp.

O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBblit ypoBeHs. [IpoBepouHbie 1 KOHTPOIbHBIE PAOOTHI.




Temarnuyeckoe NIaHUPOBaHHE

Ne HaumeHnoBanue pa3nenos (Tem) KonuuecTBo yacoB no nporpamme B ToM uucne Ha npoBeneHue
[IpakTrueckux padot KoHTponbHbIX paboT
1 Tema 1. CTpoeHne BeliecTB 9y 0 0
2 Tema 2. XumMuyeckue peakuuu 134 1 1
3 Tema 3. BemiecTBa 1 X cBoiicTBa 9y 1 1
4 Tema 4. XuMns ¥ coBpeMeHHOe 00111eCTBO 34 0 0
344 2 2




KanenmapHo- TemMaTiyeckoe IIaHUPOBaHUE

No | Tema ypoxka Koin-Bo | [ara npoBenenus
yacop | MiaH (hakr
Tema 1. CTpoeHue BeuiecTs (9 4)
1 OCHOBHBIE CBEJICHUS O CTPOCHUH aToMa. BBoaHbIM HHCTpYKTaX 1o Th 1
2 [lepnoauueckas cucTeMa XMMHUYECKHUX 3J1EMEHTOB 1
J. Y. MeneneeBa 1 yueHHe O CTPOECHUU aToMa
3 CranoBnenue [lepuoguueckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOCHUS 1
4 HonHnas xumMudeckas cBA3b U HOHHbIE KPUCTAINIMYECKUE PEILETKH 1
5 KoBaneHTHana xmmmyeckas cBAsb. 1
6 Merannuyeckass XUMUYECKasi CBS3b 1
7 Bonopoagnas xumuueckas CBsA3b 1
8 ITonumepsl 1
9 JluctiepcHbie cUCTEMBI 1
Tema 2. Xumunueckue peaknuu (13 u)
10 | Knaccudukanys HeOpraHMUECKHX XUMHUUECKUX pPeaKInit 1
11 | Knaccuukanys opraHu4eckKiux XUMHUYECKUX PEeaKIui 1
12 CKOpOCTL XUMHUYECKUX PEAKIINI 1
13 | O6paTUMOCTh XUMHUIECKUX PEAKIINA. XUMUIECKOE PABHOBECHE U CIIOCOOBI €T0 CMETIECHUS 1
14 | I'maponu3 HeOpraHMYECKUX BEIIECTB 1
15 | 'maponu3 opraHu4EeCKUX BEIIECTB 1
16 | OKHMCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIU 1
17 | OxucAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU 1
18 | DnekTposau3 paciiyiaBoB U paCTBOPOB. 1
19 | IIpakTHueckoe MPUMEHEHNE IEKTPOIIN3a 1




20 | Ilpaktuyeckas pabora Ne 1. PemeHne skcriepuMEeHTAIBHBIX 3a]1a4 TI0 TeMe « XUMHYECKas PeaKius»
21 | IloBTOpeHue 1 0000IEHHE H3YUYEHHOTO
22 | Konrponbnas padora Ne 1 «CrpoeHue BemecTBa. XUMUUECKas PEaKIHs»

Tema 3. BemecTBa u ux cBoiicrpa (9 4)
23 | Mertannsl
24 | Hemeranisl. bnaropogHsie ra3bl
25 | KHucnoTel HEOpraHU4eCKHUE U OPraHUYECKHE
26 | OcHOBaHUS HEOPTAaHUYECKHE U OPTaHUYECKUE
27 | AMdoTtepHbie cCoeTMHEHUS] HEOPTaHMYECKHE U OPraHUuECKUe
28 | Comn
29 | IIpaktudeckas padora Ne 2. Perenue skcriepuMeHTaIbHBIX 3a71a4 10 TeMe «BelecTBa u UxX CBOWCTBaY
30 | IloBTOpenne u 0600IIEHNE TEMBI
31 | KontponpHas pabota Ne 2 «BemiecTBa 1 X CBOMCTBa»

Tema 4. Xumus 1 cOBpeMeHHOe€ 0011ecTBO (4 u)

32 | XuMHUecKas TEXHOJIOTHS
33 | XuMudeckas rpaMOTHOCTh KaK KOMITOHEHT OOIIel KyJIbTypHI YellOBeKa
34 | IloBropenue u 06o0IIEHHE Kypca




