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Konnentpuueckast pabodast mporpamma mo xumuu st 10-11  kimaccoB 001eo06pa3oBaTeIbHBIX
OI0/KETHBIX yUpexkaAeHH paccuntaHa Ha 136 gacoB (68 dacoB B 10 kimacce; 68 dacoB B 11
KJIaCCC), COCTaBJICHA HAa OCHOBC HOPMATUBHLIX IPABOBbLIX dKTOB U HHCTPYKTUBHO-MCTOANYCCKUX
JIOKYMEHTOB:

o ®denepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CpPEJHEro OoOIIero
o0Opa3oBaHUs, YTBEPKJACHHOTO MPUKa3oM MuHHCTEpCTBa 00pa3oBaHusl U Hayku PD ot
17 mast 2012 Ne413;

e - TpcOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOW 0OO0pa30BaTeIbHON MPOrPAMMBI
cpennero obmiero oopazopanus ' bOY COIII Ne22 r.o.Yamnaesck;

e ABTOpCKas mporpamma OCHOBHOTO obmiero oopazoBanus no xumun O.C. 'abpuensn / —
4-¢ uzn., crepeorunt. — M.: [Ipoda, 2015 — 78 c.

PaGouast mporpamma pazpaborana Ha ocHOBe aBTOopckoi mporpammbl O.C.I'abpuensna mis 10-
11 xmaccoB oOmeoOpa3oBaTenbHbIX yupexkaeHuil (6a3oBwiii ypoBeHs)/ O.C. 'abpuensa — 4-¢
u3a., crepeorun. — M.: Jlpoda, 2007 — 78 c., W mnpeaHasHaueHa IS peau3allH B
obmieoOpazoBarenbHOM yupexkaeHuu B 10-11 kmaccax Ha 6a30BOM ypOBHE.

Jannas mporpamma peanuzoBaHa B yueOHukax: ['aOpuensn O.C. Xumusa. 10 xin. bazoBwiii
ypoBeHb. — M.: Jlpoda, 2018; 'abpuensa O.C. Xumus. 11 xi. bazoseiii ypoers. — M.: JIpoda,
2018.

HeJIb Kypca - BOOPYXCHUC YUAIIUXCIA OCHOBaMHU XHMHUYCCKUX 3HaHHI>i, HCO6XO,Z[I/IMBIX JIA
HOBC@[[HGBHOﬁ KH3HH, HpOH3BOI[CTB€HHOI>i ACATCIIBHOCTH, MIPOAOJLKCHUA O6pa3OBaHI/Iﬂ,
HpaBHHLHOﬁ OpUCHTAOIUN W IIOBCACHHH B Oprmammeﬁ Cpeac, BHECCHUC CYHICCTBEHHOI'O
BKJIaZa B Pa3BUTHUEC HAYYHOI'O MUPOIIOHUMAHUSA YHAIUXCA.

B nmanHo# mporpamme BbIpakeHa TyMaHUCTUYECKAs U XMMHKO-IKOJIOTHYECKasi HAIIPaBICHHOCTh
U OpHEHTallusl Ha pa3BUBaroliee oOyueHne. B Hell oTpakeHa cucTeMa BaXKHEHIIUX XUMHYECKHUX
3HAHUH, paCKpbITa pOJIb XUMHUU B TIO3HAHWU OKPYXAIOIIETO MHpPA, B TOBBIIICHUU YPOBHS
MaTepuaIbHOW KU3HU OOIECTBA, B PA3BUTHH €TI0 KYJIbTYPHI, B PEIICHUU BXKHEHIINX TpoOiIeM
COBPEMEHHOCTH.

3agaum Kypca

CdopmupoBaTh MNpejcTaBIeHHE O MECTe XMMUU B COBPEMEHHOM HayyHOW KapTHHE MHpa,
NOHMMAHHUE pOJIM XUMHUU B (OPMHUPOBAHMM Kpyrozopa ¥ (PYHKIHMOHAJIBHON I'pPaMOTHOCTH
YeJIOBEKa IS PEIICHUS IPAKTUYECKUX 3a1ay.

OOy4HTh BIAJIEHUIO OCHOBOIIONATAIONIMMH XUMUYECKUMU MOHATHAMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM.

OOyuuTh BIAJCHUIO OCHOBHBIMHM METOJIAMH HAYYHOT'O MO3HAHUS, MCIOIb3YEeMbIMH B XHMUHU:
HaOJIIO/IeHUe, OIMCaHUe, W3MEpEeHue, OJKCIEPUMEHT; YyMEeHHEe o00pabaTbiBaTh, OOBSICHATH
pe3ysbTaThl MPOBEJCHHBIX OMBITOB M JIENATh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
MCTO/IbI IMTO3HAHWA IMPU PCIHICHUHN IMTPAKTUYCCKUX 3a1a4.

CdopmupoBaTh yMeHMsI JaBaThb KOJWYECTBEHHBbIE OIEHKM W TPOBOJUTH pacueThl IO
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM.

O6y‘-II/ITI) BJIAICHUIO TIpaBUJIaMHU TCXHUKH Oe3omacHOCTH IIpu HCIOJB30BAHMHU XWUMHYCCKUX
BCIICCTB.



CdopmupoBaTh COOCTBEHHBIC TMO3UIMUA [0 OTHOIICHHWIO K XHMHYECKOH WH(pOpMAaIuHy,
MIOJTy9aeMOM U3 pa3HbIX HCTOYHHUKOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

K JIHNYHOCTHBIM Pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30oBaTe/IbHOI NMPOrpaMMbi:

JImyHOCTHBIE PE3YIbTATHI UMCIOT HAIIPABJIICHHOCTL HAa PCUICHUEC 3a/1a4 BOCIIMTaHUA,

Pa3BUTHA U COLUAIIN3AlTNN O6y‘IaI-OH_II/IXCH cpeacTBaMu ImpeaAMETaA.

1.

e

6.

I'pasxcoanckoe socnumanue:

MPEACTABICHUE O COLMAIBbHBIX HOPMax M MPAaBWIAX MEXKIWYHOCTHBIX OTHOILICHUNA B
KOJUJICKTHBE, B TOM YHCJIE B COIMAJIBHBIX COOOIIECTBAaX; FTOTOBHOCTh K pa3HOOOpa3HON
COBMECTHON JIeATENbHOCTH NIPU BBHINOJHEHUU Y4YeOHBIX, IO3HABATEIbHBIX 3ajad,
CO3/IaHUU y4YEOHBIX MPOCKTOB; CTPEMJICHHE K B3aMMOIMOHMMAHHUIO U B3aMMOIIOMOIIH B
mpouecce 3Tod y4eOHON NeATelbHOCTH; TOTOBHOCTh OLIEHHMBAaTh CBOE IOBEJICHHE U
MOCTYNKH CBOUX TOBAPHIIECH C IMO3WIIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C Y4ETOM
OCO3HaHMSI MOCIEICTBUI TOCTYIIKOB.

Hampuomuuecxoe eocnumanue.

LIEHHOCTHOE OTHOIIIEHHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY M HAYYHOMY
HACJICJINIO; MMOHUMAaHHE 3HAYCHHS WH(OOPMATHKH KaK HAYKW B KU3HU COBPEMEHHOTO
oOmiecTBa; BIaJeHUE JOCTOBEPHOW HHQoOpMaIMeld O TEePElIOBBIX MHUPOBBIX U
OTCUECTBCHHEIX JOCTH)KCHUIX B 00JIaCTH XMMUH.

ﬂyxoeno—npaecmsenuoe eocnumanue.;

OpHMEHTAIUs] Ha MOPAJbHbIC IIEHHOCTH M HOPMBI B CUTYallUsIX HPABCTBEHHOI'O BHIOOPA;
TOTOBHOCTb OLICHMBATh CBOE IOBEACHHUE U ITOCTYIIKU, 4 TAKXKE IIOBEACHUE U IOCTYIIKH
JIpYruX JIOAEW C MO3UMLUM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUM MOCTYIIKOB; aKTUBHOE HENPUATHE ACOLUAIIBHBIX ITOCTYIIKOB.

cmemuuecKoe eocnumauue) .

DCTeTUYEeCKOe OTHOIIEHWE K MHPY, TOTOBHOCTh K JCTETUYECKOMY OOYCTpOMHCTBY
COOCTBEHHOTO OBITA.

l[elmocmu HAYYHO20 NO3HAHUA:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHYECKMX  MpEACTaBIeHMH 00  uHoOpMammu,
MH(POPMAILIMOHHBIX TIpolieccaX U HMH(OPMALMOHHBIX TEXHOJOTHAX, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKU M OOIIECTBEHHOM MPAKTUKH M COCTaBJISIOLINX
0a30ByI0 OCHOBY JUIsl TOHHUMAaHHs CYIIHOCTH HAay4HOH KapTHHBI MHUpa; HHTEpec K
OOy4EeHUI0O ¥ [O3HAaHWIO; JIIOOO3HATEIBHOCTh; TOTOBHOCTH M  CIHOCOOHOCTH K
caMo00Opa30BaHUIO,  MCCIEOBATEIbCKOM  JIE€ATENbHOCTH, OCO3HAaHHOMY  BBIOOPY
HAlpaBJIE€HHOCTH W  ypoBHA oOOy4deHHs B  JalbHelmieM; cGOPMUPOBAHHOCTD
UH(POPMAITMOHHONW KYJIBTYPbI, B TOM 4YHCJE HAaBBIKOB CAMOCTOSTEIbHOM paboThl ¢
yu4eOHBIMU TEKCTaMM, CIPAaBOYHOM JHUTEpaTypoil, pa3sHOOOpPA3HBIMH CpeJCTBaMU
UH(POPMAITMOHHBIX TEXHOJIOTHH, a TaKkkKe YMEHHMsS CaMOCTOATENBbHO ONPEAESATh LU
cBoero oOyuyeHus, CTaBUTb W (GOpMYyIHpoOBaTh JJsi ceOs HOBbIE 33ha4M B yuébe u
MIO3HABATEIbHON JESITENbHOCTH, Pa3BUBaTh MOTHBBI M1 MHTEPECHI CBOEH 1M03HABATEIILHOMN
JeSITeIbHOCTH.

Dopmuposanue Kynomypol 300p06bia:

OCO3HAaHHUEC HCHHOCTU KU3HU; OTBCTCTBCHHOC OTHOIICHHEC K CBOCMY 3JO0POBBIO;
YCTaHOBKa Ha 3,[[OpOBBII71 06pa3 JKH3HHU.



7. Tpyooeoe socnumanue:
® HHTEpEeC K MPaKTUYECKOMY M3Y4EHHIO mpodeccuii u Tpyna B chepax mpodeccuonanbHOM
JESITEIbHOCTH, CBA3aHHBIX C XWMHEH, OCHOBAHHBIMH Ha JIOCTH)KCHUSAX HAyKd B ITOU
o0JIaCTH M HayYHO—TEXHHUYECKOTO IPOrpecca; OCO3HAHHBIM BBIOOP M IOCTPOCHHE
UHAUBUAYAJIbHON TpaeKToOpuu 00pa30BaHUs M JKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U
00IIeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEIA.

8. Okonozuueckoe eocnumanue:
e (0CO3HaHHE IIO0AIHHOIO XapakTepa 9KOJIOIrH4€CKUuX HpO6J’I€M n HYTCP'I HX PCHICHUA.

1) BocniuTaHue POCCUICKOM Tpa)KJaHCKOW MIACHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY
Hapo/y, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHoi#l, ropmoctu 3a cBOM Kpai, cBoro Poauny,
IIPOLIIOE M HACTOsIIee MHOIOHALMOHAJIBHOTO Hapoaa Poccuu, yBakeHHE K TOCYJapCTBEHHBIM
cuMBoJIaM (repO, duiar TumMH);

2) hopMupoOBaHHE IPaXAAHCKON MMO3UIIUU KAK aKTHUBHOT'O M OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o0Im1ecTBa, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE MTpaBa U 00SI3aHHOCTH, YBAXKAIOIIETO 3aKOH U
NPaBOMOPSIIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
MPUHUMAIOIIETO TPAAUIMOHHBIE HAIMOHAJIbHBIE U OOIIEYeIOBEYECKUE T'yMaHHCTUYECKUE
JEMOKpPAaTUYECKUE LIEHHOCTH;

3) TOTOBHOCTH K city>keHHuto OTeuecTBy, €ro 3aiure;

4) chopMUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAaHHOT'O Ha JIMAJIOre KYJIbTYp, a TAKXKE Pa3IuIHbIX
¢dopm 001IeCTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

5) cdopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS M CaMOBOCIIHMTAaHUS B COOTBETCTBUHU C
0OLIEYEIOBEUECKUMU LIEHHOCTSIMU W HJIealaMHU TPaKJaHCKOTO O0OIIEecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHME U IMOBEACHUE B MOJIUKYJIBTYPHOM MHpE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH JMAJIOT C APYTUMH JIFOAbMH, JTOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh OOIINE LIEeTH
U COTPYIHHUYATH JJIS UX JOCTUKECHHUS;

7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, JE€ThbMHM MJIAQJLIETO BO3pacTa, B3pPOCIBIMH B
00pa30BaTeNbHO, 00IIECTBEHHO MOJIE3HOH, YueOHO-HCCIIe10BaTEIbCKON, IPOEKTHOM U APYTUX
BUJAX JIEATEIILHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHNE HA OCHOBE YCBOEHUS O0IIIEUETIOBEUECKUX IICHHOCTEH;
9) rOTOBHOCTB M CITOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha MPOTSKEHUN
BCEH ’KM3HU; CO3HATEIbHOE OTHOIIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO KAK YCIOBUIO
YCIIEHIHOM NMpo(decCHOHaIBHON U 00IIECTBEHHON AEATENbHOCTH;

10) screTnyeckoe OTHOLIEHUE K MHpPY, BKJIOYAsl 3CTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

11) npunaTHE 1 peanu3anus LEHHOCTEN 340pOBOro u 6e30nacHoro oopasa KU3HU, MOTPEOHOCTH

B (M3MUECKOM  CAaMOCOBEPIICHCTBOBAHHM,  3aHATUAX  CHOPTHBHO-03]I0POBHUTEIHHOM
NEeSTENIbHOCThIO, HENPHUSTHE BPEAHbIX MPUBBIYEK: KypEHHUS, YIOTpPeOJeHHUs aJKOTOJI,
HapKOTHUKOB;

12) OepexxHoe, OTBETCTBEHHOE U  KOMIIETEHTHOE  OTHOIICHHEK  (U3UYECKOMY U
IICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYIUX JIOJIel, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb;

13) oco3naHHBI BBIOOp Oynymied mpodeccuu W BO3MOMKHOCTEH peanu3anuu COOCTBEHHBIX
’KU3HEHHBIX IUIAHOB; OTHOILIEHHE K MPO(EeCCHOHATBFHON AESITETbHOCTH KaK BO3MOXHOCTU y4a-
CTHSI B PELLICHUHU JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM;



14) chopMHUPOBAHHOCTh HSKOJOTHYECKOTO MBIIUICHUS, MMOHUMAaHUS BIUSHUS COIMAIBHO-
SKOHOMMYECKUX IPOLECCOB HA COCTOSHUE MPUPOJAHONW M COLMAIBHOM Cpeibl; MpHOOpeTeHne
ONbITa YKOJOTOHANPABIEHHON AEATEIBHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO MPUHSATHS
LICHHOCTEH CEMEITHOM KHU3HMU,

* K MeTamnpeIMeTHbIM pe3yJibTaTaM 0CBOEHHsI OCHOBHOM 00-

pa3oBaTeJbHOI NPOrpaMMbI:

1) yMmeHHe CcaMOCTOSTEIBHO ONpPENEeNSITh Ieu JCSITeIbHOCTH M COCTAaBJISATH IUIAHBI
JIEATEIIbHOCTH;  CAMOCTOSITEIbHO  OCYILIECTBIATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JIEATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I JOCTHXKEHHS MOCTABJICHHBIX LIeJIen
U pealii3aluy IUIaHOB JIEATeIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMUHBIX CUTYAIUAX;
2) yMeHHE TMPOAYKTUBHO OOIIAThCA M B3aUMOJCIHCTBOBATH B MPOIECCE COBMECTHOMN
NESATEIIbHOCTH, YYUTHIBATh MO3HMIMUA JIPYTMX YYaCTHHUKOB JEATENbHOCTH, d(H(HEKTHBHO
pazpemiaTh KOHQIUKTHI;

3) BuajeHWEe HaBbIKAMHU [O3HABATEIbHOM, Y4E€OHO-UCCIIENOBATEILCKOM U  MPOEKTHOU
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHuss MpoOsiieM; CrIocoOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIbHOMY MOUCKY METOJI0B PELICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO

Pa3JIMYHBIX METOJOB ITI03HAHUS;

4) TOTOBHOCTH U CIIOCOOHOCTP K CaMOCTOATENbHOW HH(POPMAIMOHHO-TIO3HABATEIBHOMN
NESTEIIbHOCTH, BIIAaJCHUE HaBbIKAMH TMOJNydyeHHUs HeoOXxoauMoil uHbopManuu U3 cloBapen
Pa3HBIX THIIOB, YMCHHE OPUCHTHPOBATHCS B PA3IMIHBIX UCTOYHHKAX WHPOPMAINH, KPUTHIECKU
OILICHUBATh U UHTEPIIPETUPOBATH UH(DOPMALINIO, TTOJIYIaEMYIO U3 PA3IUYHBIX UCTOYHHKOB;

5) yMeHHE HCIOJIb30BaTh CpEACTBAa WH(MOPMANMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(manee — MKT) B perieHNM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 3a7a4

¢ coOmoneHwieM  TpeOOBaHWW  JPrOHOMHUKH, TEXHHUKHM  OC30MACHOCTH,  TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX U STHYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30MaCHOCTH;

6) yMEHHE OTIpeNIeNATh Ha3HAuCHHE U (PYHKIUHU Pa3IMIHBIX COIMATBHBIX HHCTUTYTOB;

7) yMeHuEe CaMOCTOATEIbHO OIICHMBATh W MPUHUMAThH PEUICHHsS, OMPEICNAIONINe CTPATETUIO
MOBEJICHUS, C YUETOM I'PaKJaHCKUX U HPABCTBEHHBIX IEHHOCTEM;

8) BNajieHHe SI3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO HM3J1araTh CBOIO TOUKY
3pEHUs, UCTOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPECTBA;

9) BajieHNe HABBIKAMH MO3HABATENBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JACUCTBUN U
MBICJIUTEIbHBIX MTPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHUI, TPAHHUI] CBOETO 3HAHUS U HE-

3HAHHUsI, HOBBIX II03HABATENbHBIX 33724 U CPEACTB UX JOCTHUKEHUS;

* K NpeIMeTHbIM pPe3yJbTaTaM 0CBOEHHMsI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

1) chopMUPOBAaHHOCTh CUCTEMBI 3HAHUN 00 OOIUX XMMHUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX;

2) C(I)OpMHpOBaHHOCTL yMeHI/Iﬁ HncciacaoBaTb CBOMCTBa HCOPraHUYCCKHUX U OPraHNYCCKUX BEIICCTB, 00BSICHATH
3aKOHOMEPHOCTH IPOTCKAHUA XUMHUYCCKUX PCAKIINH, IIPOTHO3UPOBATH BO3ZMOKHOCTD UX OCYIIECCTBIICHUA,

3) BJIaICHUC YMCHHUAMU BbIABUTATb TMIIOTC3bI HA OCHOBEC 3HAHUH O COCTaBEC, CTPOCHNH BCUICCTBA U OCHOBHBIX
XUMHUCCKUX 3aKOHaX, POBEPATh X SKCIIEPUMEHTAIBHO, (POPMYIUPYS IEITBHCCIICIOBAHHS;

4) BJIaICHUEC METOMAMU CaMOCTOATCIBHOI'O INIAHWUPOBAHUA W IPOBCACHUA XHUMHUYCCKUX OSKCIICPUMCHTOB C
coOiroieHneM mpaBwil  Oe3omacHOW pabOTBI C  BemlecCTBAMH W Ja0OpaTOPHBIM  O0OPYAOBaHUEM;
C(I)OpMI/IpOBaHHOCTb YMeHI/Iﬁ OIMMCaHusl, aHaJIu3a U OLICHKH JOCTOBEPHOCTHU MOJIYYECHHOT'O pE3YJIbTaTa,

5) copMUPOBAaHHOCTh YMEHHH MPOTHO3HPOBATh, AHAIU3UPOBATH U OICHUBATH C TO3WIMH IKOJIOTHIECKON
0e30MacHOCTH TOCIICACTBUS OBITOBOM W TMPOU3BOJCTBEHHOW JEATEIBHOCTH 4eJOBEKa, CBS3aHHOW C
nepepaboTKOil BEIIECTB.

BBIMNYCKHUK HAYYHUTCH:

— packphIBaTh Ha NPHMEpPaxX pojb XUMHU B (POPMHUPOBAHMM COBPEMEHHON HAaydHOW KapTHHBI MHpa U B
IMPaKTUYCCKOU ACATCIIBHOCTU YCJIOBEKA, B3AUMOCBA3b MEXKIY XUMUCHU U IPYTUMU

CCTCCTBCHHBIMU HAaYKaMU;

— COIOCTaBJIATb HCTOPHUYCCKHUEC BECXU pa3BUTUA XUMHHU C HCTOPHYCCKMMHU TICpUOAAMU PA3BUTUA
IMPOMBIIIJICHHOCTH U HAYKHU JJI IPOBCACHUA aHaJIn3a COCTOSAHUSA, IYTEU PA3BUTHUA

HAayKHU U TCXHOJIOTUH;

— AaHaJIM3UpOBaTh COCTAB, CTPOCHUC W CBOMCTBA BCUICCTB, MPUMCHIA IMOJIOKCHUSA OCHOBHBIX XHUMHNYCCKHUX
TEOpUI: XUMUYECKOI0 CTPOEHUS OpraHu4ecKuX coenuHenuit A. M. bymieposa, cTpoeHus: aToMa, XUMUYECKOM



CBSI3H, DJIEKTPOIUTHUECKON AMCCOIMALINHN KHCIOT, OCHOBAHUN M COJICH, a TaKKe YCTAaHABIMBATH IMPHUINHHO-
CIICZICTBEHHBIE CBSI3H MEX/y CBOICTBAMU BEILIECTBA U €r0 COCTABOM U CTPOCHUEM;

— MPUMEHATH NPAaBWIA CHCTEMAaTHYECKON MEXIyHapOJHOH HOMEHKIATYPHI KaK CPEACTBA PasMUeHHUS U
UACHTH(UKAIINN BEIIECTB TI0 HX COCTaBY M CTPOCHHIO;

— COCTaBJIATh MOJICKYJSIPHBIC U CTPYKTYPHBIC (DOPMYIBI HEOPraHUYECKHX W OPraHMYECKHX BEIIECTB Kak
HOCHUTeJIeH HH(pOpMAIMU O CTPOSHHUH BEIIECTBA, €TO CBOWCTBAX M MPUHAICKHOCTH K ONpPEACICHHOMY KIacCy
COCTMHEHMIA;

— OOBSICHATH MPUPOJY U CIIOCOOBI 00pa30BaHMsI XMMUYECKON CBSA3U: KOBAJIEHTHOIH (MOISPHOMN, HENOISIPHOI),
MOHHOH, METAJITMUECKOH, BOJOPOIHOM € LIEbIO OMPEEeTICHUS XUMUIECKOH aKTUBHOCTH BEILIECTB;

— XapakTepu30BaTh (PU3UUCCKHE CBOMCTBA HEOPTraHWYECKUX W OPTraHWYECKUX BEIIECTB M yCTAaHABIMBATH
3aBUCHUMOCTb (DM3MUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIIMUECKON PEILIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTU B M3MEHCHMU XMMHUYECKUX CBOMCTB MPOCTBHIX BEILECTB, BOAOPOJHBIX
COCIMHEHHH, BBICIINX OKCHIOB U THIPOKCHIOB;

— TPUBOJWTH TNPHUMEPHl XHMHUYECKHUX PEaKIWH, PACKPHIBAIOIINX XapaKTepHBIC XHMUYECKHE CBONCTBA
HEOPTaHWYECKUX M OPTaHHMYCCKHUX BEIIECTB U3YUCHHBIX KJIACCOB C IETbI0 UX HICHTU(MUKAIIMN U OOBICHEHUS
00nacT MpUMEHEHHUS,

— ONpeneNsATh MEXaHW3M PEaKIUH B 3aBHCHMOCTH OT YCJIOBHI NIPOBEACHUS PEaKIWH M IPOTHO3UPOBATH
BO3MOKHOCTb IIPOTEKAHUS XUMUYECKHUX PEaKIuil Ha OCHOBE THUIIA XUMHUYECKOM

CBSI3U M aKTHBHOCTH PEarcHTOB;

— YCTaHABIHMBATh 3aBUCHMOCTh PEAKIIMOHHOW CHOCOOHOCTH OPTaHWYECKHX COCIMHEHHH OT XapakTepa
B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJIaxX C IEJIbIO IPOrHO3UPOBAHUS IPOYKTOB pe-

aKIUH;

— YCTaHABJIHBATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIHUH M CMEUICHUS XUMHUYECKOTO PAaBHOBECHS OT
PasINYHBIX (PAKTOPOB C LENIBIO ONPEIENIECHHs ONTUMAIBHBIX YCIOBUIl IPOTEKAHUS XMMUUECKHUX IPOIIECCOB;

— YCTaHABJIMBATh T€HETHUYECKYIO CBSI3b MEXIY KJIACCAMH HEOPTaHMYECKUX U OPraHWYeCKUX BEIECTB IS
000CHOBaHWS TPUHINIHAIGHOW BO3MOXKHOCTH ITONYYEHHS HEOPraHWYeCKUX M OPTraHUYeCKUX COCTMHECHUMA
3aJJaHHOT'O COCTaBa U CTPOCHMUS;

— noaldupaTh pEareHThl, YCIOBUS M ONPENeNasATh MPOIYKTHl pEakLuil, IO3BOJSIOIIUX pPEalN30BATh
nabopaTopHble W TPOMBINUICHHBIE CIIOCOOBI TMOJMYYEHHSI BaXKHEHIINX HEOPTaHMUECKUX M OPTaHMYECKHX
BEIIIECTB;

— OMNpEeaensiTh XapakTep CpeAbl B pe3ylbTaTe THAPONH3a HEOPraHMYECKHX M OPraHMYECKUX BEIIECTB U
NPUBOIUTE TIPHMEPHI THAPOJIHM3a BEIIECTB B IOBCETHEBHOHM >KU3HU YeJOBEKa, OMOJOTHMYECKUX OOMEHHBIX
MpOIIeccax W MPOMBIIUICHHOCTH;

— MpUBOJUTH IPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUNH B IMPUPOAE, IPOU3BOJCTBEHHBIX
IpoIIeccax U )KU3HEAEATEIBHOCTH OPraHu3MOB;

— 00OCHOBBIBATh NMPAKTUIECKOE MCIOIh30BAaHHE HEOPTAaHUIECKUX M OPTaHUYECKUX BEIIECTB M MX PEAKIUil B
MIPOMBIIUIEHHOCTH U OBITY;

—  BBINOJIHATE XUMUYCCKUH OKCIICPUMECHT 1O pPAClO3HABAHHUIO W TIIOJIYYCHUIO HCOPraHUYCCKUX U
OpPTaHMYECKHUX BEIIECTB, OTHOCAIINXCS K Pa3IMIHBIM KJIaccaM COSAWHEHUH, B COOTBETCTBUH C TPABWIAMHU H
prueMaMu 0e30IIaCHOM PaboTHI ¢ XMMHUECKIMH BELIECTBAMU U J1a00PaTOPHBIM 000PYAOBaHUEM;

— TPOBOJUTH pacueThl HA OCHOBE XUMHUYECKHUX (OPMYI U YPaBHEHUH peakIMii: HaXOXAECHHE MOJICKYIISIPHOM
(hOpMyIIBI OPTraHUYECKOTO BEIIECTBA MO €ro IDIOTHOCTH M MAacCOBBIM JOJISIM DJIEMEHTOB, BXOISIINX B €TO
COCTaB WJIM TI0 MPOAYKTaM CTOPaHMUS; pacdeThl MacCOBOM JONH (MAcChl) XUMHYECKOTO COCIMHEHHS B CMECH;
pacueTsl Macchl (00beMa, KOMUYIECTBA BEIIECTBA) MPOAYKTOB PEaKIUHU, €CIY OAHO U3 BEIIECTB AaHO B M30BITKE
(MMeeT mpHEMecH); pacdeThl MacCOBOW WM OOBEMHON JONM BBIXOJAA MPOMYKTA PEAKIHH OT TEOPETHUECKH
BO3MO)KHOTO; PacieThl TEIUIOBOTO d((eKTa peakuu; pacdeTsl 00bEMHBIX OTHOIICHUH Ta30B IPH XUMHIECKUX
peaKnusax; pacuyeTsl Macchl (00beMa, KOJTMUECTBA BEIECTBA) MIPOIYKTA PEaKIMU, €CJIU OAHO U3 BEIECTB

JIaHO B BHJIE PACTBOpA C OIpeeICHHOW MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIIECTBA;

— HCIIOJIb30BaTh METObl HAYYHOT'O MMO3HAHMS: aHaJHU3, CUHTE3, MOJEIUPOBAHUE XUMUYECKUX MPOIIECCOB U
SBJICHUH TIPHU pEIICHUN Y4eOHO-HCCIEIOBATENFCKUX 3a/1ad 0 M3YUCHHMIO CBOWCTB, CIIOCOOOB MOJYyYEHHS U
pacro3HaBaHUs OPTaHUYECKUX BEIICCTB;

— BIJIaJeTh MpaBWiaMH O€30IacHOTr0 OOpalleHus C €IKUMH, TOPIOUYMMH M TOKCHYHBIMU BEIIECTBaMH,
cpelcTBaMH OBITOBOM XUMHUH;

— OCYIIECTBISTh IIOMCK XHMHYECKOH HH(OpMAaLUM IO Ha3BaHMSAM, HICHTU(HUKATOPAM, CTPYKTYPHBIM
(hopMmynam BemecTs;

— KPUTHYECKH OIICHUBATh U HHTEPIPETUPOBATH XHMUYECKYIO0 HH(POPMAIIUIO, CONEPKAMIYIOCS B COOOIIEHUSIX
cpeAcTB MaccoBod uH(popMmanuu, pecypcax HHTepHeTa, HAayYHO-TIOMYJSPHBIX CTaTbiX C TOYKH 3PEHHS
€CTeCTBCHHO-HAYYHOH KOPPEKTHOCTH B WENAX BBIABICHHUS OMIMOOYHBIX CYXICHHH W (HOPMHPOBAHHUS
COOCTBEHHOM O3UIIHUH;



— HaxOJUTh B3aUMOCBS3H MEXIY CTPYKTYypoi W (YHKIMEH, MPUYUHON U CIIEICTBHUEM, TEOPHUEH U daKkTaMHu
InpU aHaju3e NPOOJIEMHBIX CUTyallMii U OOOCHOBAaHWM NPUHUMAEMbIX PEIIEHUWH Ha OCHOBE XUMHUYECKUX
3HAHUI;

— MPEICTABILTh IyTH PEIICHHs TII00ANBHBIX MPoOIeM, CTOSIMINX MEped YeIOBEYSCTBOM, U IEPCIIEKTHBHBIX
HaNpaBJIeHUHA Pa3BUTHS XUMHYECKUX TEXHOJOTHWH, B TOM YHWCIIE TEXHOJIOTUH COBPEMEHHBIX MaTEepHallOB C
pa3nmmuHO  (PYHKIMOHANEHOCTHIO, BO300HOBISIEMBIX FCTOYHHKOB CBHIPBS, IEpepaboTKH ¥ YTHIM3ALUU
MPOMBIIUICHHBIX B OBITOBBIX OTXO/IOB.

3. Conepma}me U3y4aeMoro Kypca
10 KJIACC

OPTAHUYECKAS XUMUs

(2 gaca B HeenmoO; Bcero 68 4acoB)

Beenenue (1 uac)

IIpenmer opranudeckoit xumuu. CpaBHEHHE OpPraHWYECKMX COEJUHEHUIl ¢ HeopraHmueckumu. llpuposssie,
HCKYCCTBEHHbBIEC U CHHTETUYECKHE OPraHUYECKUE COCIUHEHUS.

Tema 1. Teopusi cTpoeHMs1 OPraHMYeCKUX coeMHeHul (4 yaca)

BanentHocTh. XUMHYECKOE CTPOEHHE KAaK MOPSANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COINIACHO MX BaJ€HTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPHHM XHMHUYECKOTO CTPOEHMs OpPraHMYECKUX coennHeHWd. [loHsATHe O romonoruu u
rOMOJIOTax, U30MEPUH U U30Mepax. XumMudeckrue GopMyIibl U MOJIEITH MOJIEKYJ B OPraHHYECKO XUMHH.

Tema 2. YrieBoaopoabl U MX NPUPOJHbIe UCTOYHUKH (18 yacoB)

Ipuponuslii ra3. Ankansl. [Ipupoansnii ra3 kak Tormmso. [IpenMymiecTBa NpUpOJHOTO Ta3a Mepes APYTIMHU BUIAMHI
torumBa. CocTaB MPUPOJTHOTO ra3a.

AJIKaHBI: TOMOJIOTUYECKUI psAll, U30MepUs W HOMEHKJIATypa ajlKkaHOB. XMMHYECKHE CBOMCTBA allkaHOB (Ha
mprMepe MeTaHa M 9TaHa): TOPSHHE, 3aMEeICHIE, pa3IoKeHUe U AeTHapupoBanue. [I[puMeHeHIe alKkaHOB Ha OCHOBE
CBOMCTB.

AJIKeHbl. DTHJICH, €r0o MojydyeHHue (IETHAPHPOBAHMEM 3TaHA M JEeTHApaTalieil 3TaHoja). XUMHUYECKHE CBOHCTBA
STUJICHA: TOpEHHEe, KaueCTBEHHBIE peakiuu (obeciBeunBaHHEe OPOMHON BOIBI M pacTBOpa IEepMaHTaHaTa Kajus),
rugparanys, noiauMepusanus. [lommsTnnen, ero cBoiicTBa M TpHMeHeHHe. [IpuMeHeHHMe >THIEHa Ha OCHOBE
CBOWCTB.

Aaxanuensl M kaydyku. [lonsTue 00 ankanneHax Kak yriaeBOAOPOAAX C ABYMs IBOMHBIMH CBA3SIMU. XHUMHUYECKHE
cBoiicTBa OyTaaueHa-1,3 u n3onpeHa: odeciBeunBaHNEe OPOMHOM BOJIBI U TIONIMMEPH3ALUS B KaydykH. Pe3una.

AJKMHBI: ANETHICH, €ro IONy4YeHHWe NHPOJIM30M MeTaHa W KapOWAHBIM CHOCOOOM. XWMHYECKHE CBOHCTBA
alleTUIIEHa: TopeHwe, obeclBedMBaHWE OpPOMHON BOXBI, TNPHUCOCAMHEHHE XJIOPOBOAOPOJAA U THApATAITHS.
IIpumenenue anerusiaeHa Ha OCHOBE CBOMCTB. Peakius momumepuszanuu BUHWIXJIopUAa. [ToIUBUHUIXIOpUI U €ro
MIPUMEHEHHUE.

Benszos: Ilomyyenme OeH3osa #W3 TeKkcaHa U aleTHWiIeHAa. XHWMHYECKHE CBOWCTBa O€H30J1a: TOpEHHe,
raJoreHupoBaHue, HUTpoBaHue. [IpumMeHeHne 6eH301a HA OCHOBE CBOMCTB.

Hed1s: Cocras u nepepaborka Heptu. HedrenpomykTsl. beH3uH u mousTHE 06 OKTAHOBOM YHCIIE.

Tema 3. Kuciaopoacoaepsxkamue opraHuyeckue coeJUHeHHs1 W WX HpUpoAHble HcTOYHUKH (20)
EavHCTBO  XMMHMUYECKOM OpraHu3alud >KMBBIX OpPraHM3MOB. XHUMHUYECKUHA COCTaB KHUBBIX OpPraHU3MOB.
Couprel: [lonydyeHne sTaHona OpOXKEHHEM TIIIOKO3BI W TUApATaldedl STHieHa. [ MAPOKCHWIBbHAsS Tpylmna Kak



¢dynkmmonanpHas. [IpeacraBieHMe O BOMOPOAHON CBs3W. XHWMHYECKHE CBOHCTBA JTaHOJNA: TOpPEHUE,
B3aWMOJICHiCTBAE C HaTpueM, 0Opa30BaHUE NPOCTBHIX W CIOKHBIX 3()UPOB, OKUCIEHHE B anpiaerui. [IpuveHenme

3TaHONIa Ha OCHOBE CBOJCTB. Ankoronmsm, ero MOCIJIEACTBUS u MPeAyNpexICHHE.
[loHsATHE O MpEeAENbHBIX MHOTOATOMHBIX CHHPTaX. [JMIEPHUH Kak MpPEACTaBUTENh MHOTOATOMHBIX CITHPTOB.
KagecTBeHHas peaKIus Ha MHOTOaTOMHBIE CIHPTHI. [Tpumenenne TIIUIEPUHA.

Kamennblii yroan. ®enoj: Kokcoxummueckoe NpPOW3BOACTBO H ero mnpoxykmus. llomydenue ¢eHona
KOKCOBaHHWEM KaMEHHOTO YIis. B3auMHoe BinsiHHE aTOMOB B MoJieKyJe (eHona: B3auMOJIeHCTBHE C THAPOKCUIOM
HaTpus U a30THOU kuciotoi. [lonukonaeHcanus GpeHona ¢ popManpaeruaoM B GeHono(HopMabIeTHIHYI0 CMOITY.
IIpumenenue (denona Ha OCHOBE CBOJCTB.
Aabpernabl: IlomydyeHue anpAeruoB OKHUCICHHEM COOTBETCTBYIOUIMX CHHPTOB. XUMHUYECKHE CBONCTBa
aNpJEeTUOB: OKHCICHHE B COOTBETCTBYIOIIYIO KHCIOTY M BOCCTAHOBJICHME B COOTBETCTBYIOIIUI CIHUPT.
IIpumenenue ¢dopmanbaeruga u aneTanbIeruaa Ha OCHOBE CBOJCTB.
Kapo6onoBbie kucaorsl: [lomydeHune kapOOHOBBIX KHCJIOT OKHCICHHEM allbJCTHIOB. XHUMHYECKHE CBOMCTBa
YKCYCHOM KHCIIOTBI: OOIIMEe CBOICTBA C HEOPTAaHMYECKUMH KHCIOTaMH M peakius sTepupukanuu. [IpumeHnenne
YKCYCHOW KHCJIOTBHI Ha OCHOBE CBOMCTB. BhICIINE XKHUpHBIE KHCIOTH Ha NPUMEPE NAIBMUTUHOBOW U CTEapUHOBOM.
Cao:xnbie 3¢upbl 1 :kupsbl: [TonydeHne cnoxHBIX 23GHpoB peaknueit srepudukanu. CioxHple 3QUpPHI B IPUPOE,

ux 3HAYEHUE. IIpumenenue CJIOXKHBIX 3¢upoB Ha OCHOBE CBOMCTB.
XKupsl kak cioxHble 3¢(upbl. XUMHYIECKHE CBOMCTBA JKHPOB: TUAPONIN3 (OMBUICHHE) M THAPHPOBAHUE >KUAKHX
JKHPOB. IIpumenenue KHUPOB Ha OCHOBE CBOMCTB.

YraeBoabl: YriieBopl, UX KiacCU(PHKALM: MOHOCaxapH bl (IJIIOK03a), AUcaxapHubl (caxapo3a) U MoJHcaXapuabl
(kpaxMaJ ¥ Lemos03a). 3HaueHUe YIIIEBOAOB B KUBOU NMPUPOJE U B )KU3HU YEIIOBEKA.

Tema 4. A3oTcojep:kamue coeJUMHeHMs M MX HaxoxjiaeHue B xkuBod  mnpupoae (10)
Amunbl: [Tonatue 06 amunax. IlodydeHue apomMaTH4eckoro aMHHA - aHMJIMHA - U3 HUTpOOEH307a. AHMIMH Kak
OpraHMYecKoe OCHOBaHWE. B3anMHOe BiMsSHHE aTOMOB B MOJIEKYJIE aHHWIIMHA: OCJIa0JeHUEe OCHOBHBIX CBOWCTB U
B3auMo/ieiicTBUE ¢ OpOMHOM Booi. [IpMeHeHe aHnIHA Ha OCHOBE CBOWCTB.

AMHHOKHCIOTHI: [lonydyeHre aMMHOKUCIIOT U3 KapOOHOBBIX KHCIIOT M THAPOIH30M OeslkoB. XMMHUYECKHE CBOMCTBA
AMHMHOKHCIIOT KaK aM(QOTEPHBIX OPraHMYEeCKUX COEITUHEHHI: B3aMMOJICHCTBIE CO LIET0YaMH, KHCIOTaMH U APYT C
JIpyroMm (peakuus MOJMKOHAEHcanuu). I[lenTunHas cBs3p UM nonunenTuasl. IIlpuMeHeHne aMMHOKHCIOT Ha OCHOBE
CBOWCTB.

Beaku: Ilomydyenue OenkoB peakuuel IOJUKOHACHCAMM aMHUHOKUCIOT. IlepBU4Has, BTOpHYHAs M TpEeTUYHAS
CTPYKTYpbl OenkoB. XHMHUYECKHE CBOMCTBA OENKOB: TOpeHHe, JAeHATypauusi, THAPOJIN3 W [BETHHIE PEaKLUH.
Broxumuueckue GbyHKIHN OemKoB.
I'enernyeckast CBSI3b MEXIY KJlaccamu OpPTaHUYECKUX COCMHEHHUH.
HyknennoBble kucioTbl. CHHTE3 HYKIEHHOBBIX KHCIOT B KJIETKE W3 HYKJICOTHI0B. OOmMI IUIaH CTPOECHUS
Hykneoruna. CpaBaenne crpoenus u ¢pynkuuit PHK n JIHK. Ponb HyKkIeHHOBBIX KHCIOT B XpaHCHWH U TIeperave
HacyeJcTBeHHON nH(popMary. [ToHsATHE 0 OMOTEXHOJIOTHH 1 TE€HHOM NH)KCHEPUH.

Tema 5. Buosiornyecky akTUBHbIe OpraHu4ecKue coeJuHeHus (4)

®epmentbl:  DepMeHTHI  Kak  OHOJIOTHYECKHE  KaTanu3atopbel  OenkoBodt  mpuponbl.  OCOOEHHOCTH
(hyHKIMOHUPOBaHUS (epMEHTOB. Pojb (EPMEHTOB B JKHU3HEACATCIIHOCTH JKUBBIX OPraHU3MOB W HApPOJHOM
XO3SMCTBE.

Buramunsi: [lonstie o BUTaMuHaxX. HapymneHus, cBsI3aHHBIC C BUTAMHHAMHU: aBUTAMHUHO3bBI, THIIOBUTAMHUHO3BI U
TUIEepPBUTaMUHO3EI. Butamma C Kak TpeACTaBUTENh BOJOPACTBOPHMBIX BHUTAMHHOB M BHUTaMUH A Kak
MpeJCTaBUTENh KHPOPACTBOPUMBIX BUTaMHHOB.
Topmonsl: TloHATHE O TOPMOHAX KaK TYMOPAIBHBIX PETYISATOPaX JKU3IHENSATCIHHOCTH JKHBBIX OPTaHU3MOB.
WHCcynuH 1 aipeHaIMH KakK MpeacTaBuTeNu ropMoHoB. [Ipodunakrrka caxapHoro nuadera.

JlekapcTBa: JlekapcTBeHHas XUMUSL: OT HATPOXUMHUH JI0 XUMHOTEpAITUK. ACITUpHH. AHTHOMOTHKY U THU30aKTEepHO3.
Hapkornueckue BeniectBa. Hapkomanusi, 6ops0a ¢ Hel ¥ TpoQuIaKkTHKA.

Tema 6. UcKkyccTBeHHBIE 1 CHHTETHYeCKHe noJuMepsl (5)

HckyccTBeHHble mnojuMmepbl: IlomydeHMe MCKYCCTBEHHBIX IIOJMMEPOB, KaK IPOLYKTOB XMMMUYECKOMH
MOTU(HUKAINN TPHPOTHOTO ITOJMMEPHOTO CHIphs. VICKycCTBEHHBIE BOJIOKHA (alleTaTHBIA IIENK, BHCKO3a), HX
CBOMCTBa u IIPUMEHEHUE.
Cunrernueckne mnoauMepbl: IlonydyeHue CHHTETHYECKHUX MOJIMMEPOB pEaKUUAMH MOJIMMEPHU3ALUU U
nonukoHaeHcauyu. CTpykTypa HOIMMEpOB JIMHENHas, pa3BeTBIEHHas U NpocTpaHcTBeHHas. IIpencraBurenu



CUHTCTHYCCKUX INIACTMACC: TOJIMOTHICH HHU3KOT'O MW BBICOKOT'O HABJICHUA, IMOJHUIIPONMNICH W ITOJUBUHHIXIIOPUI.
CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH W KaIIpOH.

Tema 7. IloBTropenume (6) ['eHeTHueckue CBA3M OpPraHUUECKUX BeIIeCTB. PelleHue pacyéTHBIX H
SKCIIEPUMEHTAIILHBIX 3a]a4

11 KJIACC

OBIIASA XUMMUS

(2 gaca B Hexemro; Bcero 68 4acoB, M3 HUX 2 Yaca — pe3epBHOE BpeMsi)

Tema 1. Ctpoenue aToma u nepuoamyeckuii 3axo 1. U. Menjeineesa (6 1)

OCHOBHBIE CBEIEHHs O CTPOEHHM aToMa. SInpo: mpoToHBI M HEHUTpOHBL. M30TOmbI. DNEKTPOHBI. DNEKTPOHHAS
obosouka. DHepreTudeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHMS 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U
5-ro nepuonoB nepuoandeckoi cucremsl Jl. M. Menneneesa (mepexonHbix anemenToB). [lonstre 06 opOuransx. s-
U p-opOUTaIH. DIIEKTPOHHBIE KOHOUTYpALlUU aTOMOB XUMHYECKUX DJIEMEHTOB.

[lepuoanueckuii 3axkoH J[. . MenneneeBa B cBere yueHust o crpoeHuu atoma. Otkpeitue . I.MeHaeneeBbM
MEepUOTUUECKOTO 3aKOHA.

[lepuomuueckass cucremMa xumudeckux dnemeHToB JI. 1. MenmeneeBa —  rpaduueckoe OTOOpakeHHE
MEPUOANYECKOT0 3aKkoHa. DU3NYECKUI CMBICI MOPSIKOBOTO HOMEpa dJIeMEHTa, HOMepa Mepuoia 1 HoMepa TPYIIIIbL.
BanentHsle 21ekTpoHbl. [IpH4nHbEI H3MEHEHHsI CBOWCTB 3JIEMEHTOB B IIEpHOJIaX U Ipymnax (IJIaBHBIX MOATPYIIax).

ITonoxenue Bogopoaa B NEPUOANUECKON cucTeME. 3HAUEHUE NEPUOINYECKOrO 3aKOHA U NMEPUOJUUECKON CUCTEMBI
xumuyeckux anemeHToB J[. . MenaeneeBa il pa3BUTHS HAYKH M IOHUMAaHUS XUMUYE€CKOW KapTUHBI MUPA.

Jemoncrpanuu. Pa3znnanabsie GopMBI EpHOINUECKON CHCTEMBI XUMUIECKUX diieMeHToB J]. 1. MeHneneena.
JlaGopaTtopHsiii onbIT. 1. KOHCTpyHpOBaHUE MTEPHOANICCKON TAOIUIIBI 3JIEMEHTOB C HCIIOIF30BaHUEM KapTOUeK.
Tema 2. CTpoeHue Bemecrsa (26 )

Nonnas xumuueckas cBa3b. KaTnonsl U aHmoHsl. Knaccudukarms noHOB. VIOHHBIE KPHUCTAJUIMYECKHE PEIIETKH.
CBoiicTBa BEIIECTB C ’TUM THIIOM KPUCTAJUTHUECKUX PEIIETOK.

KoBaneHnTHas xumuueckass CBsA3b. OIEKTPOOTpUIATENBHOCTb. [lonsipHas M HemonspHas KOBAJICHTHBIE CBS3U.
Jumone. IlodaspHOCTE CBSI3M W THOJSAPHOCTH MOJEKynbl. OOMEHHBIH W JOHOPHO-aKIENTOPHBIH MEXaHU3MBI
00pa30BaHMsI KOBAJICHTHOW CBSI3M. MOJIEKYJISIpHBIE M aTOMHBIE KpHUCTaJUIMYecKue perreTkd. CBoiicTBa BeLIeCTB ¢
9TUMHU TUIIAMU & KPUCTAIUINYECKUX PELIETOK.

Merannnueckas XxuMmuueckas cBsi3b. OCOOEHHOCTH CTPOCHUSA ATOMOB METAJIIIOB. Mertamnndeckas XMMHYeCKas CBSI3b
1 METAJJIMYCCKasd KpUCTAJUIMYCCKas peuIeTKa. CsolicTBa BCHICCTB C OTUM TUIIOM CBA3U.

Bopoponnass xumudeckasi CBsi3b. MEXMOJIEKYJsIpHas W BHYTPUMOJIEKYJSIpHas BOAOPOJHAs CBsA3b. 3HauCHHE
BOJIOPO/IHOH CBSI3M JUIS OPTAHHU3AIMH CTPYKTYpP OMOIIOJIMMEPOB.

HOJ’II/IMepLI. ILmacTt™maccsr: TEPMOIUIACTBI U PEAKTOIJIACThI, UX MPEACTABUTCIIN U IPUMCEHCHUC. Bonokna: IpUPOAHBIC
(paCTI/ITeJ'ILHLIC n )I(I/IBOTHLIC) n XHUMHUYCCKHUC (I/ICKYCCTBCHHI)IC u CI/IHTCTI/I‘ICCKI/IC), HUX MNOpeACTaBUTCIN U
MMpUMEHCHHUEC.

T'azoo0pa3Hoe cocTosiHUE BemecTBa. Tpu arperaTHbIX COCTOSIHHS BOAbl. OCOOCHHOCTH CTPOCHUS Ta30B. MOJIAPHBII
00BeM ra3000pa3HBIX BEIICCTB.

IIprmMeps! ra3000pa3HBIX MPHUPOIHBIX CMECEH: BO3AYX, MPHUPOIHBIA Ta3. 3arps3HeHue atMocdepsl (KHUCIOTHBIC
JIOK/IH, TIAPHUKOBBINA 3P dexT) u 6oprda



C HHUM.

Hpe)ICTaBI/ITeJ'H/I F33006pa3HI>IX BCIICCTB: BOAOPOJ, KUCIOPOA, yFJ'IeKI/ICJ'IHﬁ ra3s, aMMHuaKk, 5THJICH. Hx MoJy4yeHue,
COGI/IpaHI/Ie 1 pacrio3HaBaHUC.

XKunkoe cocrosiuue BeniectBa. Bona. [Torpebiaenue Bosbl B OBITY M Ha MPOU3BOACTBE. JKECTKOCTh BOJBI M CIOCOOBI
€€ yCTpaHEeHHusl.

MI/IHCpaJILHLIC BOJOBI, KX UCIIOJIB30BAaHUEC B CTOJIOBBIX U JIe4eOHBIX eIax.
Kungkue KpUCTAJJIBI 1 UX IPUMEHEHHUE.

TBepaoe coctosiHue BeliecTBa. AMOp(QHBIC TBEpAbIe BEIIECTBA B MPUPOJAE U B )KU3HH UYCTOBEKa, MX 3HAYCHHC H
npuMeHeHne. Kpucrammmaeckoe CTpOeHHE BELIECTBa.

Jucnepcusie cuctembl. I[loHATHE O IHMCIEPCHBIX cHcTeMax. JlucmepcHas ¢a3a W JUCIEPCHOHHAs Cpea.
Knaccudukarus TUCIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSIHUSI JIUCIIEPCHOM Cpelbl U
JUCTIEPCUOHHO# (ha3bl.

I'pyboaucnepcHble CHCTEMBI; IMYIbCUH, CYyCIIEH3UH, a3PO30JIH.

TOHKO,Z[I/ICHepCHHe cucteMpl: Tenu u 30aud. CocraB BCIICCTBA H CMecei. BeH.[eCTBa MOJICKYJIAPHOTO H
HEMOJICKYJISIPHOT'O CTPOCHU. 3aKOH MOCTOSTHCTBA COCTaBa BCHICCTB.

IlonsTne «A0JI» U €€ pasHOBUAHOCTU: MACCOBAA (,Z[OJ'I?I JJIEMCHTOB B COCAWMHCHUU, NOJII KOMIIOHEHTA B CMCCH —
JOJIA HpHMeCCﬁ» JA0JI1 paCTBOPCHHOI'O0 BCIICCTBA B paCTBope) u o0beMHas. HOJ’I?I BbIXOJla MPOAYKTa pCakKluuu OT
TCOPETUYCCKHU BO3MOKHOTIO.

JemoHcTpanuu. Mozsens KpHCTaJUIMYECKOH pemeTku xyiopuna Hatpus. OOpasipl MHHEPAJOB C HOHHOH
KPHUCTAJUTMYECKOI PEHIETKON: KalbIUTa, TannTa. MOJEeIN KPUCTAJUIMYECKHX PENIETOK «CYXOTo JbJa» (WIH Hoja),
anMaza, rpadura (wnm kBapua). Mozems Monekynsl JJHK. OO6pasmbl miactmace ((peHomodopmaisIeruaHble,
MOJIMypeTaH, MOJUITHIICH, MOJUIPONUIICH, MOJIUBUHIIXIOPUA) U u3fenus u3 Hux. OOpasubl BOJOKOH (LIEPCTH,
IIeJK, alleTaTHOEe BOJIOKHO, KalpoOH, JIaBCaH, HEWIOH) W u3jenus u3 Hux. OOpasibl HEOPraHUYECKHX MOJTMMEPOB
(cepa mnacTuyeckas, KBaplil, OKCH JIFOMHHUS, TIPUPOJIHBIC AIFOMOCHIMKATHI). Moenb MOJISIpPHOTO 00bemMa Ta3oB.
Tpu arperaTHbIX cOCTOSHUS BoAbl. OOpa3lbl HAKUIK B YalHUKE M TPyOax IEHTPaIbHOTO OTOIUIeHUs. JKecTKoCcTh
BOJBI M c1IOCcOOB!I ee ycTpaHeHHs. [IpuOopsl Ha xuIkuX Kpuctamuiax. OOpas3ubl pa3IHUHBIX AUCHEPCHBIX CHCTEM:
AMYJIBbCHUH, CyCIIEH3UH, adpo30Jiei, reneit u 3omeit. Koarymsnus. Cunepesuc. Db dext Tunmas.

JlabopaTopHble onbIThI. 2. OnpeeneHue TUIMA KPUCTATUTMYECKOH PEelIeTKN BEIECTBA U ONHUCAHKNE €TO CBOMCTB. 3.
O3HakOMJIEHHE C KOJUISKIIMEH TMOJMMEPOB: IJIacTMAacC M BOJIOKOH M u3fenus u3 Hux. 4. VcmblTanue BOJBI HA
JKECTKOCTh. YCTpaHEHHE MXECTKOCTH BOJBL. 5. O3HaKOMJIGHHE ¢ MHHEpPaJbHBIMH BojgaMmH. 6. O3HaKOMIJICHHE C
JUCTICPCHBIMU CUCTEMAMU.

IIpakTnyeckas padora Ne 1. [Tomryuenue, cobupanue u paclio3HaBaHUE Ta30B.
Tema 3. Xumnueckue peakuuu (16 1)

Peakimu, uaymume 0e3 M3MEHEHHsS COCTaBa BELIECTB. AJIOTPONHS M UIOTPOIIHBIC BUOM3MEHeHUs. [IpuamHbI
UIOTPOIHMHU Ha IPHMeEpe MOAN(UKALINI KUCIOpoa, yrirepoaa 1 pocdopa. O30H, ero Onooruueckas pob.

I/I30MepLI " U30MCEpuUsl.

Peakuunu, nuaymmue ¢ W3MEHEHHEM COCTaBa BEIIECTB. PeakIny COeNWHEHHs, Pa3oKeHHs, 3aMeIIeH!s 1 OOMeHa B
HEOPTaHMYECKON W OpraHMYeCKON XuMuH. Peakiuu 3x30- U dHAOTEpMIUYecKne. TermmoBoi 3¢pGeKkT XuMHIecKon pe-
aKLMM U TEPMOXUMHUYECKUE YpaBHEHM. Peakiuu ropenus, Kak 4acTHbIH cllydail 9K30TEpMHUYECKUX PEaKLIUM.

CKoOpocTh XUMHYIECKOH peakiui. CKOPOCTh XUMHYECKON peakIni. 3aBHCUMOCTh CKOPOCTH XMMHUYECKOI peaxIn
OT NIPUPOABI PEArMPYIOLINX BEUIECTB, KOHLIEHTPALUU, TEMIIEPATypBhI,



TUTOIA/IM TIOBEPXHOCTH COMPHUKOCHOBEHMS M KaTann3aTopa. Peakimn romo- u reteporeHHbie. [loHsATHE 0 KaTammse
1 Katajm3aropax. @epMeHTHI Kak OMOIOTHIeCKHe KaTaIN3aTOPbl, 0COOCHHOCTH NX (DYHKIIMOHHPOBAaHUS.

OOparuMocTh XUMHYECKUX peakiuid. HeoOpaTumele u oOpaTiMble XumMudeckue peakiuu. COCTOSIHUE XMMUYECKOTO
paBHOBecHsI Ul 0OpaTUMBIX XUMHYECKUX peakuuil. CriocoObl CMEIeHNs XMMHUYECKOTO pPaBHOBECHS! Ha IpUMepe
cHHTe3a aMMHuaKa. [IoHATHE 00 OCHOBHBIX HAay4YHBIX NPHUHIMIAX IIPOU3BOJICTBA HA MPUMEPE CHHTE3a aMMHaKa HIIN
CEpHOM KUCIIOTHI.

Ponb BOJBI B XMMHYECKOM pcaKkuuu. WctunHbie PacCTBOPHI. PaCTBOpI/IMOCTb u KJ'IaCCI/I(l)I/IKaIII/ISI BCLICCTB IO 3TOMY
IMPU3HAKY: paCTBOPUMBIC, MAJIOPACTBOPHUMBIC 1 HCPACTBOPHUMBIC BEILIECTBA.

aﬂeKTpOJ'II/ITI)I 1 HEDJICKTPOJIUTHL. 3J'IeKTpOJ'H/ITI/IquKaﬂ Jucconuanus. KI/ICJ'IOTH, OCHOBAaHUA U COJIU C TOUKH 3PCHUL
TCOpUU 3H€KTpOHI/ITPI‘{eCKOI>‘I Jucconyanmu.

XHUMHUYECKHE CBOMCTBA BOJIbI: B3aMMO/JICHCTBUE C METa/u1aMH, OCHOBHBIMU U KHUCJIOTHBIMU OKCHUIaMH, PA3JIOKCHUEC U
06pa30BaHHe KpUCTAJIJIOTUAPATOB. Peakuuu ruapataivu B OpFaHH‘{eCKOﬁ XHUMHH.

T'unponns opraHUYecKUX U HeOpraHUmdecknx coennHeHnid. HeoOpatumsrit ruapomi3. OOpaTUMBIH THAPOIH3 COMEH.

rPI,HpOJ'II/IB OpPraHnv4CCKUuXx COGZ[I/IHGHPII;’I U eTr0 HNPAKTHYCCKOC 3HAYCHUC JId MNOJYUCHHUA THAPOJIU3HOIO COHUPTA U
MbLIa. bronorndeckas POJIb THAPOJTIM3a B INIACTUYCCKOM U SHCPICTUICCKOM oOMeHe BCLICCTB U 3HCPI'U B KIICTKC.

OKHUCIIUTENHHO-BOCCTAHOBUTEIbHEIC pcakuun. CreneHb OKHCICHHS. Onpe,ueneHI/Ie CTCIICHU OKHCJICHHA II0
q)OpMyJ'IC COCANHCHUA. TlonsiTHE 00 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaknuix. OxucieHue u BOCCTAaHOBJICHHUC,
OKHUCJIUTEIb U BOCCTAHOBUTCIIb.

OnexTposu3. DIeKTPONN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IpoLecc. DIEKTPONU3 PacilaBOB U PACTBOPOB
Ha @puMepe xiopuna Harpus. [IpakTuueckoe NPUMEHEHUE OJIIEKTPOIH3a. OJIEKTPOIMTHYECKOE IOIyYCHUE
AFOMUHUSL.

Jemoncrpanuu. [IpeBpaienne kpacHoro gocdopa B 6enbrit. O30HaTOp. Mozenu Monekyn H-OyTaHa ¥ U300yTaHa.
3aBUCHUMOCTh CKOPOCTH PEaKIUH OT HPUPOABI BEIIECTB HAa NpHMEpe B3aUMOICHCTBHUS PACTBOPOB Pa3NIUYHBIX
KHCJIOT OJJMHAKOBOM KOHUEHTPALIUU C OJIMHAKOBBIMU I'paHyJlaMU LIMHKA U B3aUMOJIEUCTBUSL OJUHAKOBBIX KYCOUKOB
pa3HBIX MeTauioB (MarHus, IIMHKA, XKelle3a) C COJITHON KHUCIIOTOH. B3anMmoeicTBre pacTBOPOB CEPHOM KUCIOTHI C
pacTBOpaMu THOCYIb(paTa HATPUS pa3TAIHON KOHICHTPAMM W TEeMIIepaTypbl. MOAENh KHITAIIETO CIIOS.
PaznoxeHne mepokcuaa BoJOPOa ¢ IOMOIIBIO KaTaim3aropa (oxcuna Mapranna (IV)) u karamassl CBIpOro Msca H
celporo kapTtodems. [Ipumepbl HeoOpaTUMBIX peakIUi, HAYMHX C OO0pa3oBaHHEM OCalKa, Ta3a WIH BOIBL
B3anmopetictBue nmuTtHs W Hatpus ¢ Bomoi. [lomyuenwme okcumma Qocdopa (V) m pacTBOpeHHE €ro B BOJE;
WCIIBITAaHWE TOJYYeHHOTO pacTtBopa JakMycoM. OOpaslbl KpUCTAIOTUAPATOB. VIcmbITaHMEe PAacTBOPOB
NIEKTPOJINTOB M HEIJEKTPOJIUTOB Ha TMpEeaMeT IUCCONMAIMH. 3aBUCHUMOCTh CTENEHH JNIEKTPOIUTHYECKOH
JIICCOIMAIIMN YKCYCHOM KHCIIOTHI OT pa3baBiieHUs pacTBopa. I'maponms xap6unaa xameius. ['uaponns kapOoHATOB
IIETIOYHBIX METAJIOB M HUTpaToB nuHKa wik cBuHNA (II). [Tomydenne meuta. Ipocreiimume oKuCInTENsHO-BOCCTA-
HOBUTENLHBIE PEAKIIMU: B3aMMOJICHCTBHE IIMHKA C COSTHOW KHCJIOTOM U Kele3a ¢ pacTBOpoM cyibdarta meau (II).
Mogens anekTponusepa. Moesnb 31eKTPOIU3HON BaHHBI JIs TOJYYEHUS aTIOMUHUS.

JlaGopaTopHble onbITHI. 7. Peakius 3aMemieHuss MEAu JKeJe30M B PacTBOpPE MeIHOro Kymopoca. 8. Peaximu,
uaymue ¢ obpa3oBaHHEM Ocajka, rasza u Boasl. 9. [losyueHne KHcIOpoOJa PaszokKEHWEM MEPOKCHAA BOAOPOAA C
nmoMoIne0 okcuaa mapranma (IV) u karamaser ceiporo kaprodesst. 10. TTonyueHue BoAopoaa B3aUMOICHCTBHEM
KHCIIOTHI ¢ IUHKOM. 11. PaznuuHble cirydan ruapon3a coliel.

Tema 4. BemecTBa u ux cBoiicTna (18 1)

Mertannbl. B3anMonelicTBe MeTauIOB C HeMeTaulaMH (XJIOpOM, CEepod W KucioponoMm). BsaumoneiictBue
MIETIOYHBIX W MIEIOYHO3EMENBHBIX METAJUIOB C BOJOW. ONEKTPOXMMHUYECKHI pAJ HaNpsDKEHUH MeTauloB.
B3auMmopnelicTBue METaylIOB C pacTBOpaMU KHUCJIOT U CoJied. AJNOMUHOTEepMUs. B3aumoneicTBue HaTpus C
ATaHOJIOM U (EHOJIOM.

Kopposust metamnos. IloHATHE 0 XMMHUYECKOM M 3JIEKTPOXMMUYECKOH KOoppo3mu MeTamioB. CHocoOBI 3aIiuTHI
METAJUIOB OT KOPPO3HUH.



Hemeramnsl. CpaBHUTENbHAs XapaKTEPUCTHKA TaJIOTEHOB KaK HamOoJee THUMUYHBIX NMPEACTaBHTENCH HEMETalUIOB.
OxucnuTenbHbIE CBOMCTBA HEMETAJUIOB (B3aMMOJEWCTBHE C METaUIaMH MBOZOpPOIOM). BoccraHoBUTENbHBIE
CBOICTBa HEMETAJUIOB (B3aMMOJEHCTBHE C OoJiee HMEKTPOOTPUIATEILHBIMA HEMETANITIA U CIOKHBIMHU BEILIECTBAMH-
okuciuTeasiMu). KuciaoTsl Heopranmdeckme u opraHumueckue. Kimaccnpukarms KuciaoT. XUMHYECKHE CBOHCTBA
KHCIIOT: B3aMMOJCHCTBHE C METAUIAMH, OKCHAAMH METAIOB, THAPOKCHAAMH METAIJIOB, COJSIMH, CHHPTaMH
(peaxmust stepudukamym). OcoObie CBOWCTBA a30THON W KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHL

OcHOBaHUsI HEOpraHUUYECKHE U opranmdeckre. OCHOBaHUS, UX KIaccu(puKanusi. XMMUYECKHE CBOHCTBA OCHOBAHUM:
B3aMO/ICHCTBHUE C KHCIOTaMH, KHCIOTHBIMHU OKCHIAMH H COJIIMU. Pa3/ioKeHNEe HEpaCTBOPHMBIX OCHOBAaHHH.

Comu. Knaccudukanus coneit: cpegHue, KUCIBIE H OCHOBHBIC. XMMHUYECKAE CBOWCTBA COJICH: B3aUMOJEICTBUE C
KHCJIOTaMH, IIeJI0YaMH, METAUIaMH U coJsIMU. [IpexcraBuTeny coneil M MX 3Ha4YeHHe. XJIOPUI HATpHs, KapOOHAT
Kajgpuus, ¢ochaT Kamplusd (CpemHHE CONH); THAPOKapOOHATHI HATPUS H aMMOHHA (KHCIIBIE COJIH);
runpokcokap6onat meau (II) — mamaxuT (OcHOBHAS COJIB).

KauecTBeHHBIE peaknui Ha XJIOPUA-, CyIb(aT-, 1 KapOOHAT-aHWOHBI, KATHOH aMMOHMs, KaTHoHHI xene3a (II) u

.

I'enerndeckas cBA3b MEXAY KJIACCaMU HEOPraHMYECKUX U OPraHMYECKHX coenuHeHui. IloHsTHe 0 reHeTHueckoi
CBA3M M TEHeTHYeCKHX pspax. ['eHerndeckuit psan Mmertayuia. ['eHermueckuil psn Hemetamuia. OcoOGeHHOCTH
TEHETUYECKOTO Psla B OPraHUYECKON XUMMUH.

Hdemoncrpamuu. Kostekius o0pa3ioB MeTajioB. B3anMoaelicTBie HATPHS U CYPbMBI C XJIOPOM, KeJie3a C CepPOi.
I'openne MarHus W amIOMHUHHS B KHCIopoje. BzaumoneicTBHe INEIOYHO3EMENbHBIX METalIOB C BOJOM.
B3aumMoneiicTBue HaTpus C 3TAHOJIOM, IMHKA C YKCYCHOH KHCIOTOH. AnmroMuHOTepMus. B3aumopelicTBue Meau c
KOHLICHTPUPOBAaHHON a30THOM KHUCIIOTOH. Pe3ynbTraTel KOPpPO3MHM METAIIOB B 3aBUCUMOCTH OT YCIOBHH €€
nportekanus. Komneknus o0pasnoB HeMeTauioB. BzanMoeiicTBie XJIOpHOIT BOABI C pacTBOpoM OpoMuaa (Moanaa)
Kanus. Koyuteknust nmpupoIHBIX OpPraHWYecKHX KHCIOT. Pa30aBieHHEe KOHIECHTPHPOBAHHON CEPHOW KHCIOTHI.
B3anmozelicTBue KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI C CaxapoM, IEJUTI0N030i 1 Meabio. OOpasnbl MPUPOIHBIX
MHUHEpAJIOB, COACPKAIINX XJIOPUA HATpHs, KapOOHAT KambIws, GocdaT Kanpnus U ruapokcokapoonat menu (I1).
OOpa3upl MUILEBBIX MPOAYKTOB, COJAEPXKAIIMX THUAPOKApOOHATHl HATPHS M aMMOHHS, HX CIHOCOOHOCTh K
pa3loXKeHUIo IPH HarpeBaHuu. ["amenue coapl ykeycoMm. KauecTBeHHBIE peakIiiy Ha KATHOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. HcnbiTanue pacTBOPOB KHUCJIOT, OCHOBAaHMW U coJiel HMHAMKaTtopamu. 13.
B3aumopelicTBue CONITHOM KUCIOTBHI M PacTBOpa YKCYCHOM KHCJIOTHI ¢ MeTaiamu. 14. B3aumozeiicTBue comstHOn
KHCJIOTBI M PacTBOpa YKCYCHOW KHCJIOTHI C OCHOBaHMAMH. 15. B3amMopeicTBHe COJNSTHON KHCIIOTHI M pacTBOpa
YKCYCHOU KHCIOTHI ¢ cossiMu. 16. [TonydeHune u cBOWCTBa HEPACTBOPUMBIX OCHOBaHUH. 17. I'maponn3 XJI0pujaoB u
aIieTaToB IIEJIOUHBIX MeTamioB. 18. O3HaKOMIICHHE ¢ KOJUICKIMSIMU: a) METaJUIOB; 0) HEMETaJUIOB; B) KHCIOT; T)
OCHOBaHHMH; J1) MUHEPAJIOB U OMOJIOTHUECKUX MATEPHUANIOB, COIEPIKAIMX HEKOTOPHIE COJIH.

IMpakTuyeckass padora Ne 2. PemieHue SKCIEPUMEHTAIBHBIX 3aJady Ha HWACHTU(QUKALWIO OPraHMYeCKHX |
HEOPraHUYECKUX COCUHEHUN.

Tema 5. Xumust 1 Ku3Hb (2 9)

Motomue u ynctsnme cpexnctsa. IlpaBuna Ge3omacHoi pabOTHI CO CpeAcTBaMH OBITOBOW XUMHH. XHUMHUYECKHE
BEIIlECTBA KAaK CTPOMTENIFHBIE M MOAEIOYHbIE MaTepualisl. BelnecTBa, HCTONB3yeMble B MOMUTPadHH, KUBOIIHCH,
CKYJIBIITYpE, apXUTeKType. brIToBas Xxumudeckasi rpaMOTHOCTh. XUMUYECKOE 3arps3HEHHE OKPY>Karoled cpenbl 1
€ro MOCIeACTBUSL

HeMOHCTpaHl/Il/I. OGpaSHLI CpCACTB I'MI'€HbI 1 KOCMETUKU

JlaGopaTopHble ONBITHI. 3HAKOMCTBO C 00pa3aMy MOIOIINX M YHCTAIMINX CPEACTB. M3ydeHne HHCTPYKIHN 10 UX
COCTaBY U IPUMEHEHUIO

[IpakTrueckas peanusaiusi BOCOUTATEIBHOTO MOTEHIIMANIA YPOKA ONPEENseTCS B paMKax
Moyt «IlIkonpHBIN ypok». PaboTa Ha ypokax opraHn3oBaHa B COOTBETCTBUU C BUJIAMU



(mpobnIeMHO-TIEHHOCTHOE O0IIIEHUE, TO3HABATEIbHAS, TPOCKTHAS) U (hOpMaMU IEATEILHOCTH
(JIeKIMH, TpaKTHYeCKUe padOThI, IPE3EHTAIINH, YICOHBIE TPOEKTHI, TECTUPOBAHHE, TIOHSTHITHBIC
JTUKTAHTBI, PEIICHUE MTO3HABATEIHHBIX 33/IaHUIA; BEIIOJTHEHUE 3a/IaHUN Ha BBISBICHUE
XapaKTEPHBIX MPU3HAKOB, HA IMMOMCK CXOJCTBA U Pa3IMyus, HAa BHIOOP KPUTEPHUEB IS CPAaBHEHMUS,
peleHre npoOIEeMHBIX BOIIPOCOB, YCTHBIC BHICTYIICHUS HA YPOKaX, [0 JIOMAIIHEMY 3a/IaHHUI0, C
COOOIICHUEM Ha 33JJaHHYIO TEMY, IPE3CHTAIIHS Ha 3a/IaHHYIO TEMY, BBITIOJTHEHUE IIPOCKTHOTO
3a/laHusl, UCCIICOBaHNE HA TIOATBEPIKICHHIE UM ONIPOBEPIKEHUE THITOTE3bI, COCTABIICHUE
o0o0mIaromei TabaHuIIbl, CXeMBbI, KJlacTepa Ha 3aJIaHHYIO TEMY, COCTaBJICHHE TIPOCTOTO,
CJI0KHOTO, TE3UCHOT0, IUTATHOTO TJIAHOB).

Peannsaunﬂ BOCHIHUTATCIIBHOI'O IIOTCHIMAJIA YPOKa ITPCAIIOIaracT CJICAYIOIICC:
® YCTAHOBJICHHUEC JOBCPUTCIIBHBIX OTHOH_ICHI/Iﬁ MCXKAY VYUUTCICEM HW €I'0
YYCHHUKAMU, CHOCO6CTBVIOH_II/IX IIOBUTHUBHOMY BOCIIPHUATHIO YUHAIIIMMHUCA
TD€6OBaHI/II>JI )51 HDOCB6 YUUTCIIS, OPUBJICYCHUIO NX BHUMAHUA K O6CV}KI[a€MOf/'I Ha
YPOKEC I/IHd)ODMaIlI/II/I, AKTHUBHU3AlIUHU UX HO3HaBaTEIbHOU JACATCIIBHOCTH ;
° moOYKIEHHE IIKOJHHUKOB COOJIIONATh HA YPOKE OOIIENPHHATHEIE HOPMEI ITOBENEHUS,
IpaBuja OOIIEHUSA CO CTapIIMMHU (YUMTEIIMH) M CBEPCTHHUKAMH (INKOJbHUKAMM), NPHUHIIAILI
yueOHOH AUCIHUILUIMHLI 1 CAMOOPraHu3aliy;
° NpUBJICYECHNE BHUMAHUS IIKOJIHLHUKOB K LIEHHOCTHOMY acCHEKTY M3Y4YaeMBIX Ha YpOKax
SBJICHUH, OpraHu3alusg uX padoThl ¢ MOJYYaeMOM Ha YPOKE COLMAILHO 3HAYMMON MHGOpMaIuen
— MHUIHAMPOBAHHE €€ 00CYKIECHHS, BBICKA3LIBAHUS YYAIIMMUCI CBOErO0 MHEHHS IO €€ IIOBOAY,
BBIDA0OTKH CBOEro K HEH OTHOIIECHH;
° HCIIO0JIb30BAaHUE BOCIIUTATEIBLHBIX BO3MOKHOCTEH Co/lep KaHusl y4eOHOTO MIpeIMETa yepes
JIEMOHCTpPAIMIO JETSIM IPUMEPOB OTBETCTBEHHOIO, TPAXXJIAHCKOTO TIOBEJICHUS, IPOSBICHUS
YeJIOBEKOITIOOHST U JOOPOCEpIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUS,
3a/1a4 7151 PEeIICHMs], POOJIEMHBIX CUTYAIUH 11 00CYKICHHS B KIIACcCe;
° pUMEHEHHE HAa YPOKE MHTEPAKTUBHBIX (DOpPM Pa0OTHl YUAIMXCS: MHTEIUIEKTYAJbHBIX
WI'p, CTUMYIHPYIOIIMX TO3HABATEILHYI0 MOTHBAIIMIO IITKOJBHUKOB; JTHAAKTUYECKOTO Tearpa, IJIe
MMOJIYUEHHBIE HA YPOKE 3HAHHUs OOBIIPBIBAIOTCS B TeaTpadbHBIX ITOCTAHOBKAX; HAHUCKYCCHH,
KOTODBIE JAI0T YYaIMMCS BO3MOKHOCTE IPUOOPECTH OIBIT BEAEHUS KOHCTPYKTUBHOIO AMAJIOra;
CPYNIOBOM paboThl MM PabOTHl B Mapax, KOTOpbIE y4yaT HIKOJBHMKOB KOMaHIHON pabore u
B3aUMOJICHCTBUIO C APYTUMH JIE€TbMH;
° BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOIIEPKAaTh MOTHBAIIMIO
JeTed K TMOJYYEHUI0 3HAHUW, HaJaXUBAaHUIO TO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOUIEHUH B
KJIacce, TOMOTa0T YCTAaHOBJICHHUIO JOOPOXKEIaTeIbHOM arMocdepsl BO BpEMs YpOKa;
° opraHmsanusa  1medcTBa  MOTHBHDPOBAHHBIX M OPYIMPOBAHHBIX  VYAIIUXCA HAg  MX
HEYCIIEBAIOIMMH _OJHOKJIACCHUKAMM, JIAIOIIEro IITKOJbHHKAM COLMAJBHO 3HAYUMBIA OIIBIT
COTPYIHMYECTBA U B3AaUMHOM ITOMOIIIH;
° MHULIMMPOBAHUE M TIOJUIEPKKA MCCIEIOBATEILCKOM JIEITENLHOCTU ITKOJBHUKOB B paMKax
peaqn3allid VMU HMHIMBHAYAIbLHBIX M T'PYIIOBBIX MCCIEIOBATEILCKUX IIPOEKTOB, YTO JIACT
[IKOJILbHUKAM BO3MOKHOCTH MPHOOPECTH HABBIK CAMOCTOSTEILHOrO PEIIEHHST TEOPETHUYECKOU
po0IEMBI, HAaBLIK T€HEPUPOBAHUSI M 0(DOpMIIEHUS COOCTBEHHBIX MJIEH, HABLIK YBAKUTEILHOTO
OTHOIIEHHUS K YY)KUM uIesiM, OobOpMIEHHLIM B padoTax JAPYrHX HCCIENOBaTelel, HaBBLIK
YOJIMYHOIO BLICTYIUIEHMS IIEPEN ayIUTOPUEH, apTYMEHTUPOBAHNS U OTCTAMBAHUSA CBOEH TOYKHU

3pCHUs.




4. TemaTn4yeckoe MIIAHUPOBAHUE

10 kaace
Ne Hassanue TeMEbl KonmnuectBo Monayab
4acoB BOCIIMTATEJIHLHOM
NMPOrpaMMbl
«IIIKOJIBbHBINH YPOK»
1 Baenenne 7 «/lenp 3HaHui»
Jlenb poccuiickoit
HAaYKH
3 VYoesogopoabl M HMX  IPUPOIHBIE 21 Mex1yHapoaHblIit
UCTOYHNKH JIEHb IIKOJIBHBIX
OnOIIMOTEK
4 Kucnoponconepskariue OpraHu4yeckue 17 Mex JTyHapo JTHBIN
COCAMHCHUA U UX MPUPOAHBIC UICTOUYHUKHN HCHB
TosepanTHOCTH
JleHb HapOTHOTO
Enuncrsa
5 VYrieBoibl u azoTcozaepxarmue| 12 Henb Koncturyruu
OpraHUYECKUE BEIIECTBA
6 buosornuecku akTUBHbBIC BEIIECTBA 2 JleHb KOCMOHABTUKH
Jenp [To6enpr
7 [Mpaktrueckue pabotel/ KonTposbubie| 2\2 Me:x1yHapoIHbIH
paboThl JIEHb POJIHOTO SI3bIKA
| BCEI'O | 68 | 6
11 kaace
Ne| HazBanue Tembl Komnuectso |[L.p |K.p Monyab
4acoB BOCIIUTATEJILHOM
NporpamMmmbl
«IIIKOJIBbHBIN YPOK»
CrpoeHne aroMa W TEPUOTUIECKUIN 5 1} «Jlenp 3HaHMI»
3akoH JI. 1. Menneneena JleHb pOCCHI?'ICKOI?'I
HayKu
CrpoeHue BelecTBa 26 MemnyHapo JTHBIN
JIEHb IKOJIBHBIX
OMOIMOTEK
MexayHapoaHbIi
JIEHb POJTHOTO SI3bIKA
XuMHYECKHE PeaKIII 15 1 MemﬂyﬂapongHf/i
JICHb
TomnepanTHOCTH
Jlenb HapoHOrO
Ennncrsa
4 | BemiecTBa 1 X CBOMCTBA 15 2 1 Jens Koncrurymmumn
Jens [To6enpr




| 5 | XUMUS U )KU3HDb

‘HGHB KOCMOHABTHKH

6
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