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IHosicHUTEALHAA 3aIIHCKA

Pabouas nporpamma no npeamety «Xumus » st 10 kmacca, npenmernas obnacts « EctecTBo3Hanme», coctaBiieHa Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOI'0 00pa30BaTeIbLHOrO CTaHAApTa OCHOBHOro obmiero oOpaszosanus (IIpukaz MunucrepctBa obpazoBanusi u Hayku P® ot 17
nexabpst 2010 r. N 1897 "OO0 yrBepkaeHuu QenepaibHOro rocy1apcTBEHHOr0 00pa30BaTebHOIO CTaHAapTa OCHOBHOTO o001ero oopasoBanus” ¢
W3MEHEHUSIMH M JOMOJMHEHUAMHU oT: 29 nexadpst 2014 r., 31 nekabps 2015 r. , ocHOBHOI 00pa3oBaTebHON MPOTPAMMOM IITKOJIBI, TPEOOBAaHUHN K
pesyabTraram ocBoenust OOIT OO0, nporpammoii popMupoBaHus YHUBEpCAIbHBIX yueOHbIX neiicTBuii( YV ).

MecTo y4eOHOro nmpeaMeTa B y4eOHOM IJIaHe.
[Ipenmert npemnogaercs Ha 6a3oBoM ypoBHe. Ha nzyuenue 6uonoruu B 10 kiacce orBoautcs 68 yacos (2 yaca B HEZIEIIO).

YueOnuk: «Xumus 10 kmace» O.C.I'abpuensn, U.I'.Octpoymos, C.A.Cnaaxos, usn. «lIpocBemenue», 2020 rox; yueOnuk «Xumust 11 kiacc»
Ia6puensa O.C., «/Ipoday, 2009 roxu.

I[lnanupyemMble pe3y/ibTaThl OCBOCHHSI YUeOHOI0 MpeaAMeTa XuMUsi
3a KypC cpeHero oomero o0pa3oBaHus

JIMYHOCTHBIE pe3yabTarhbl:

JInuHOCTHBIE pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOTrpaMMbl JOJKHBI OTPAKaTh:

1) poccuiickyto rpaX/1aHCKYI0 HICHTUYHOCTb, HATPHOTU3M, YBaXKEHUE K CBOEMY HAapOJy, UyBCTBAa OTBETCTBEHHOCTHU nepea PonuHol, ropaocTu 3a
CBOH Kpaii, cBor0 PosiuHy, mpoluioe 1 HacTosIee MHOTOHALMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (iiar, THMH);
2) TpakJaHCKYIO TIO3ULIMIO KaK aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00IIeCTBa, OCO3HAIOLIETO0 CBOM KOHCTUTYLIMOHHBIE ITPaBa U
0053aHHOCTH, YBaXKAIOIIEr0 3aKOH U MIPABOMOPSIIOK, 00J1a/1a0IIEer0 YyBCTBOM COOCTBEHHOTO JJOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPAAUIIMOHHBIC HATUOHAJIBHBIC 1 O6H.[€‘—I€J'IOB€‘I€CKI/IC TYMaHHUCTUYCCKUEC U JEMOKPATHYCCKNEC LICHHOCTH,

3) TOTOBHOCTH K citykeHHI0 OTeuecTBy, €ro 3aure;

4) chopMUPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA
JMasiore KyJnbTyp, a TaKKe pa3iIndHbIX (JOpM OOILIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOEr0 MECTa B MOJIUKYIBTYPHOM MUDE;

5) chopmMupOBaHHOCTH OCHOB CAMOPA3BHUTHS M CAMOBOCIIUTAHMS B COOTBETCTBHH C OOIICUETIOBEYSCKUMH IIEHHOCTSMH U UJIeaTaMH TPaXKTaHCKOTO
00111eCTBa; TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSATEIbHOM, TBOPUECKOM U OTBETCTBEHHOMN JEATEIbHOCTH;

6) ToJIepaHTHOE CO3HAHUE U MOBEJCHNUE B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTh M CIOCOOHOCTH BECTH AUAJIOT C APYTMMH JIIOJIbMH, JOCTUTATh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIME IETH U COTPYIHUYATH ISl UX TOCTHKEHUS, CIIOCOOHOCTh MPOTUBOCTOSATH UICOJIOTHH IKCTPEMH3MA,
HannuoHaaIu3Mma, KCGHO(I)OGI/II/I, JAUCKPpUMHHALIUHU 110 COUAIILHBIM, PCIIUTUO3HBIM, paCOBBIM, HAITUOHAJIbHBIM IIPpHU3HAKaAM U JPYTI'UM HCTAaTUBHBIM
COLIMAJIbHBIM SIBJICHUSM;
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7) HaBBIKU COTPYAHHUYECTBA CO CBEPCTHUKAMHU, NETHbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMUA B 00pa30BaTEIbHOM, O0IIECTBEHHO MOJIE3HON, Y4eOHO-
HCCIIeIOBATENbCKOM, MPOSKTHON U IPYTUX BUJIAX NEATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHNE HA OCHOBE YCBOEHUS 00IIIEUEIOBEUECKUX [ICHHOCTEHH;

9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAaMOOOpa30BaHUIO, HA MPOTSHKEHUH BCEH JKU3HM, CO3HATEIIPHOE OTHOIIIEHUE K
HETpPEepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIENIHOM MPpo(dhecCHOHaTBbHON M OOIECTBEHHON AEATEIbHOCTH;

10) scTeTndeckoe OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHsATHE U pean3alnio IEHHOCTEH 310pOBOro 1 6e30nacHoro oopasa Ku3HH, MOTPeOHOCTH B (U3UUYECKOM CAMOCOBEPIIIEHCTBOBAHUH, 3aHATHUSIX
CHOPTUBHO-03/IOPOBUTEIHHOM NEATEIIbHOCTHIO, HEMIPUATHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIIOTPEOJICHHS allKOT0JIsl, HAPKOTHUKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U MCUXO0JIOTHYECKOMY 3JI0pOBBIO, KaKk COOCTBEHHOMY, TaK U IPYTHX
J0JIeH, yMEeHHE 0OKa3bIBaTh NEPBYIO TOMOIIIb;

13) oco3HaHHBIN BbIOODP Oyay1el Npodeccu U BO3MOXKHOCTEN peanu3alii COOCTBEHHbBIX KU3HEHHBIX IUIAHOB; OTHOIIEHUE K TPO(eCcCHOHABHOM
JESTEeTHbHOCTH KaK BO3MOYKHOCTH YYacCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAMOHATIBHBIX TPOOIeM;

14) chopMUPOBAaHHOCTH HKOJIOTUIECKOTO MBIIUICHHUS, TOHUMAHUS BIMSHUS COIMATHHO-?)KOHOMHYECKHIX POIIECCOB HA COCTOSHUE MTPUPOTHON H
COIIMAIIHOW CPEeIbl; MPUOOPETEHHE OTBITA HKOJIOTO-HAPABICHHON ACITEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIICHHE K CO3aHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS [IEHHOCTEH CEMEHHOMN JKU3HHU.

MeTaﬂpe}]MeTHI)Ie pe3yJabTarThbl:

1) yMeHHe caMOCTOSATENIBHO ONPEAETATh LEeNN ASATEIbHOCTH U COCTABIIATD IUIaHbI JeSITEIbHOCTH; CAMOCTOSATENIBHO OCYIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh IEATEIBHOCTD; UCIIOIb30BaTh BCE BOZMOXKHBIE PECYPCHI UIsl TOCTHKEHUS TIOCTABICHHBIX LIEJIEH U pealln3allii IUIAHOB AESITEIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIHIX;

2) yMeHHE MPOIYKTUBHO OOLIATHCS U B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM €ATEIbHOCTH, YUUTHIBATh O3UIMH IPYTHX YYACTHUKOB
NesTeNbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

3) BiaseHue HaBBIKAMH MTO3HABATEIbHON, y4eOHO-UCCIIEI0BATENBCKOM U MPOEKTHOM 1€ATEIbHOCTH, HABBIKAMHU pa3pelieHus mpooiieM; CoCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIlIeHUs] MPAKTHUECKUX 3aja4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B MTO3HAHUS;

4) TOTOBHOCTB M CITOCOOHOCTB K CAMOCTOSITENIbHOH MH(POPMAIIMOHHO-TT03HABATEIBHOM NeATETbHOCTH, BIaJeHHE HaBbIKaMU MOIy4YeHUS] HEOOX0IMMOM
uHpOpMAaILIUY U3 CIOBApPEH pa3HBIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX HICTOUHUKAX HHPOPMALIUU, KPUTHUECKH OLICHUBATH U
MHTEPIPETUPOBATH HHPOPMALIUIO, TOIYYAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

5) yMeHH€ UCTIOIb30BaTh CPEICTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee - UKT) B pereHun KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOI0IeHeM TpeOOBaHUN S)PrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, pecypcocOepekeHus,
IIPABOBBIX U ITHYECKHX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011acHOCTH;

6) yMeHMe oNpeseNaTh Ha3HaueHHe U (GYHKLUHU Pa3IMuHbIX COLMAIBHBIX HHCTUTYTOB;



7) yMeHHEe CaMOCTOSTEIIbHO OIICHUBATh U IPUHUMATh PEIICHHUSI, ONTPEACIISIONINE CTPATETHIO TOBEACHUS, C YIETOM IPakIaHCKUX M HPAaBCTBEHHBIX
IICHHOCTEH;

8) BJIAACHUC A3BIKOBBIMHU CPCACTBAMU - YMCHHC SACHO, JIOTUYHO U TOYHO M3JIaraTb CBOXO TOYKY 3pCHUA, UCITIOJIB30BATh a[ICKBATHLIC A3BIKOBLIC
CpElCTBa;

9) BazieHne HaBBIKAMH MT03HABATEIHHON pe(IeKCUN KaK OCO3HAHMS COBEPILAEMBIX JCHCTBUI M MBICIMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U
OCHOBaHHﬁ, T'paHull CBOCTO 3HAHWA U HC3HAHUA, HOBBIX IMO3HABATCIILHLIX 3a1a4 U CPCACTB UX JOCTHIKCHUS.

IIpenmeTrHble pe3yJibTaThI:

1)  oco3HaHHe OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKd KaK 00JAaCTH COBPEMEHHOIO €CTECTBO3HAHHs, KOMIIOHCHTa 00LIeH
KyJIbTYPhl M HPAKTHYECKOH IEATENBHOCTH YENOBEKa B YCIOBHIX BO3PACTAIOUICH «XMMH3ALUN» MHOTHX C(ep XH3HH COBPEMEHHOTO OOIIeCTBa;
OCO3HaHHE XMMUYECKUX IMPEBPALICHUI OPraHWYeCKUX W HEOPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUH >KUBOH M HEKHBOH NIPHUPOJIHI;
yriryOJieHHe Ipe/ICTaBICHUI O MaTepHaIbHOM ENHCTBE MUPA;

2) OBJIAJICHUEC OCHOBaMHU XUMHYECKOHN T'paMOTHOCTH: CHOCOOHOCTBIO AHAJIM3UPOBATHL U 00BEKTUBHO OLCHUBATb JXU3HCHHBLIC CUTYyalluH,
CBA3aHHBIC C XI/IMPICfI, HaBBIKAMH 0€30MaCHOI0 06pa1ueH1/1$1 C OpraHnM4€CKUMH BCHICCTBAMHU, HUCIIOJIb3YyCMbBIMU B HOBCGHHGBHOﬁ KU3HHU; YMCHUCM
aHATM3UPOBATh U TNIAHKPOBATH YKOJIOTHUECKH 0€301acHOE MOBEICHHE;

3)  dopmupoBaHHE CHCTEMATH3HPOBAHHBIX MPEJACTABACHUNA 00 OpraHMYeCKHUX BEMISCCTBAX, HMX MPEBPAICHUSIX W MPAKTHYSCKOM
INPUMEHEHHH; OBJIAIEHUE MTOHATUHHBIM alnapaToM U CUMBOJIMYECKHM SI3bIKOM XUMUU;

4)  dopmMHpOBaHHE YMECHHUIl YCTAHABIMBATH CBSI3H MEXKIY peajbHO HAOIOJACMBIMH XUMHYCCKHMH SIBJICHHSIMH U ITPOLIECCAMU, OOBSCHSTh
INPUYMHBI MHOT0OOpa3usi BEIECTB, 3aBHCUMOCTh HMX CBOWCTB OT COCTaBa M CTPOEHHUsS, a Takke OOYCJIOBJIEHHOCTb HPHUMEHEHMs BEIIECTB
0COOEHHOCTSIMH UX CBOMCTB;

5) mnpuoOpeTeHHE OMbITa MPUMEHEHHsS XUMHYECKHX METOJ0B HM3Y4YECHHs BEIIECTB W WX IPEBpAIlCHHUI: HAOJIOICHHE 3a CBOMCTBAMHU
BCIICCTB, YCJIOBUSAMHU HPOTECKAHHUA XHMHUYCCKHX peaKHI/II\/JI; MMPOBCACHUE OIIBITOB W XHMHUUYCCKHUX OKCIICPHUMCHTOB pa3J'II/I‘-IHOI71 CJIO’KHOCTH C
MCIOJIb30BaHNEM JIa0OpAaTOPHOTO 060PYIOBaHUS U TPHUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO TMOMOIIb MPH OTPABICHUSAX, OKOTaxX W JAPYIMX TpPaBMax, CBA3aHHBIX C BEIIECTBAMH M JIaOOpaTOPHBIM
o0opyI0BaHUEM;

7)  oBIaaeHME MpHeMaMu paboTHI ¢ HH(OpMaNKeil XUMUYECKOTO COIepKaHus, IPEACTaBICHHON B pa3HOU (opme;

8) cosmaHume OCHOBBI Ui (OPMHUPOBAHMS HMHTEpeca K PACIIMPESHHOMY W YITYOJCHHOMY IOJYYEHUIO XHMHUYECKUX 3HAHWH JUIs
JeTbHEeHIero ux MpUMEHEHHs B KauecTBe cephl CBOEH MpOoQecCHOHATbHOM eI TeTbHOCTH.

Kpowme Toro, B pe3ynbraTe U3yueHUs: XUMUU Y4E€HUK JOJKEH:



3HATh U IOHUMAThb:

* Xumuueckue ROHAMUA: YTICPOTHBIN CKEJNET, paJuKaiibl, (YHKIHMOHAJIbHBIE TPYMIBI, TOMOJOTHUS, CTPYKTypHas W INPOCTPAHCTBEHHAsS
U30MepHsi, MPOCTPAHCTBEHHOE CTPOCHHE OPraHMYECKHX COCNMHEHWH, THOpuau3anus opOuTanell, WHAYKTHUBHBIH W Me30MEpHBIH 3 EKTsl,
ANIEKTPO(WII, HYKICO(PHII; BEIIECTBO, XMMUYECKUI 3JIEMEHT, aTOM, MOJIEKYyJla, Macca aTOMOB U MOJIEKYJ, MOH, paJuKaj, aJuIOTPONHs, HYKIUIbl U
U30TOIIbl, aTOMHBIE S-, P-, 0-OpOHTAIN, XUMUYECKAsl CBSI3b, DIICKTPOOTPHLIATEIBHOCTh, BAJICHTHOCTD, CTCIICHh OKHUCJICHHSI, TMOPHIM3aLUs OpOHUTalIeH,
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJb, MOJISIPHAas Macca, MOJSAPHBIM 00BbEM, BEIIECTBA MOJIEKYJSIPHOIO U HEMOJEKYJISIPHOTO CTPOCHUS,
KOMITJIEKCHBIE COEIMHEHNUS, AUCTIEPCHBIE CUCTEMBI, HCTHHHBIE PACTBOPBI, IEKTPOIUTHYECKAs UCCOIUALNS, KHCIOTHO-OCHOBHBIC PEAKIIMH B BOIAHBIX
pacTBOpax, TUAPOIH3, OKUCICHHE W BOCCTAHOBIICHUE, DIICKTPOJIM3, CKOPOCTh XMMUYECKONW PEaKkIMi, MEXaHU3M PEaKiNu, KaTallu3, TeIIoBoH 3 (PeKT
peaKUuy, OHHTAIBNHSA, TEIUIOTa O0pa30BaHMs, OSHTPONHUS, XHMHUYECKOE paBHOBECHE, KOHCTAHTAa pABHOBECHS, OCHOBHBIC THIIBI PEaKUUil B
HEOPraHW4eCKOW M OpraHMYeCKOi XHUMUH;

. OCHOBHblE 3AKOHbl XUMUU. 3aKOH COXPAHEHUS MACChI BEIIECTB, MEPUOIUUCCKUAN 3aKOH, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo,
3akoH ['ecca, 3aKOH IEWCTBYIOIIUX MACC B KUHETUKE U TEPMOJUHAMUKE;

. OCHOGHbBlE Meopuu XUMuu: TEOPUIO CTPOSHHUS OPraHWYECKUX COCTUHEHUIA; CTPOCHHUSI aTOMa, XMMHUYECKON CBS3HU, AIIEKTPOITUTUICCKON
IMCCOIMALINK, KUCIOT M OCHOBaHMH, CTPOCHUS OPraHWYECKUX COEAMHEHMH (BKIIOYAs CTEPEOXMMHIO), XMMHYECKYI0 KHHETUKY U XHMHUYECKYIO
TEPMOJIMHAMHUKY

. Knaccugukayuro u HOMeHKIamypy OPTaHUYECKUX W HEOPraHMYeCKUX COEAMHEHHH; MPHUpOIHBbIE HMCTOYHUKH YIJIEBOJOPOJOB M
CIOCO0BI MX MepepaboTKy;

o 6adiCHellue gewecmea u Mamepuasl: OCHOBHBIE METAIIIBI M CIUIAaBBI, TpaduT, KBapI], CTEKJIO, IEMEHT, MUHEPAJIbHbIE yI00pEHHs,
MUHEpaJIbHble U OpraHUYeCKHe KHUCIOTHI, ILIENOYM, aMMMAaK, YIJIeBOJAOPOAbI, (EHOJN, AHWJIMH, METaHOJ, A3TAaHOJ, ATUJIECHIJIMKOJb, TIULEPHH,
dbopmanpaerua, aueTanbAerul, aleToH, IJII0KO03a, caxaposa, Kpaxmal, KJIeT4aTKa, aMHHOKHCIOTHI, OEJIKM, MCKYCCTBEHHBIE BOJIOKHA, KAaydyKH,
IIaCTMACCHI, )KUPBI, MbUIa U MOIOIIINE CPE/ICTBA.

YMmerh:
* Ha3vleamp V3YUYCHHBIC BEILIECTBA 10 «TPUBHAIBHOW» WM MEXIYHAPOJHON HOMEHKJIATYpPE;

* 00BACHAmMb 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX MM BEIIECTB OT MOJOXKEHHS B mepuoandeckoit cucreme J[.M.
MeHpeneeBa, OT UX COCTaBa M CTPOSHUS, MPUPOAY U CIOCOOBI 00pa30BaHUS XMMHYECKOW CBS3HM; 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOW PEAKIUU OT
pasIUUYHBIX (HAaKTOPOB, 3aBUCHMOCTh CBOWCTB BEIIECTB OT WX COCTaBa U CTPOCHHS; PEAKIIMOHHYIO CIIOCOOHOCTh OPTraHMYECKHX COCAMHEHUH OT
CTPOCHHS MOJIEKYJI;



* onpedenamp: BAICHTHOCTh U CTEIEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, 3apsji MOHA, TUIl XUMHYECKOW CBSI3U, NMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ, TUIl KPUCTAIIMYECKON PEIIETKH, XapaKTep CPellbl B BOJHBIX PACTBOPAX, OKUCIUTENb U BOCCTAHOBUTEIb, HAIIPABICHUE CMEILECHUS
paBHOBECHs IO/ BJIHMSHUEM pa3IM4YHBbIX (DAKTOpOB, M30MEpPHl W TOMOJIOTH, MPHUHAJICKHOCTh BEHIECTB K PAa3IUYHBIM KjaccaM OpraHHYeCKUX
COEMHEHMH, TUIIBI pEaKLUi B OPraHUYECKON U HEOPTaHUYECKOM XMMUH, XapaKTep B3aUMHOI'O BIMSIHHS aTOMOB B MOJIEKYJIaX;

* xapakmepuzoeams S- , P- U 0-3JI€MEHTHI 110 UX MOJOXKCHHIO B Tiepuoauueckoi cucreme J[.M.MenaeneeBa; o0Ire XUMHUIECKUE CBOMCTBA
METAJIJIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCAMHCHUI; OOIINe XMMHYECKHE CBOMCTBA OPTaHMYECKUX COCIUHEHHH, CTPOCHHE U
CBOMCTBAa OpPraHMYECKUX BEIIECTB (YIJIEBOJAOPOIOB, CHUPTOB, (PEHONOB, ANbJIETHIOB M KETOHOB, KapOOHOBBIX KHUCIIOT, aMHHOB, aMUHOKHCIIOT U
YIJIEBOJIOB;

*  8bINOJIHANMbL XUMUYECKUU IKCREPUMEHM TI0 PACTIO3HABAHUIO BaXHEHIINX HEOPTaHUYECKUX U OPTaHUYECKUX KOHKPETHBIX BEILIECTB;
* npoeooums pacuémpl N0 XUMUIECKUM (POpMysIaM U YpaBHEHHUSAM peaKIuit

¢ ocyuiecmaeiiimbsy CaMOCTOSTCIbHBIN MOMCK XUMHUYCCKOM I/IH(i)OpMaIlI/II/I C UCIIOJIb30BAHUECM PA3JINYHBIX HCTOUYHHUKOB.

Hcnoab3oBath npnoﬁpeTeHHue 3HAHUA U YMEHUSA B l'lpaKTI/[‘-leCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM sKU3HM JJIs1:

. MMOHUMAaHHUS IN100ABHBIX IPO0OJIEM, CTOSIIMX NEPE]] YETOBEUECTBOM, - SKOJIOTUYECKUX, SHEPIETUUECKUX U ChIPbEBBIX;

. 00BSICHEHUS! XUMHUECKUX SBJICHUH, TPOUCXOAALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

. 9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH cpene;

. OLICHKH BJIMSHUS XMMHUYECKOTO 3arps3HEHUS OKPYXKAIOLIEH Cpeibl Ha OpraHU3M YeJIOBEKA U APYTUE )KUBBIE OPIaHU3MBIL;
. 6e3omacHoil paboThI C BellecTBaMH B J1a00paTOpUH, ObITY U Ha IPOU3BOICTBE;

. orpezieNieHUs] BO3MOKHOCTH MTPOTEKAHUS XMMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX M OLEHKU UX MOCIIEICTBUM;
. pacrno3HaBaHUs U UACHTU(PHUKAIUN Ba)KHEUIINX BEIIECTB U MaTEpUAJIOB;

. OLIEHKH KauyecTBa MUTHEBOU BOBI U OTAENbHBIX MHUILIEBHIX IPOTYKTOB;

. KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW MH(OpMAaLINY, TOCTYNAIOIIEN U3 Pa3IMUHbIX UCTOYHUKOB.

B pe3yabTare udyyeHust XMuMUM Ha 0230BOM ypOBHe BbINNYCKHHMK 10 Kj1acca Hay4YMTCs:

e Ha3bléamb N3YYCHHBIC BEIIECTBA M0 «TPUBHAIIBHONY WM MEKTyHAPOIHOM HOMEHKIIATYPE;

o onpedefmmb: BaJICHTHOCTb M CTCIICHb OKHCJICHUA XUMHUYCCKHUX DJICMCHTOB, THII XI/IMI/IV—IGCKOI\/’I CBs3U B COCAUHCHUX, 33135[)1 HOHa, xapaKTep cpem)l
B BOJHBIX paCTBOan HGOpFaHI/I‘IeCKHX COGI[PIHGHHP'I, OKHUCIUTCIIb WU BOCCTAHOBHUTCIIb, HpI/IHa,ZUIe)KHOCTB BCIICCTB K pa3)qu1>1M KJ1accaM
OPraHUYEeCKUX COCTUHECHUI;



Xapaxkmepu3oeams: YIEMEHTHI MaJIbIX MMEPUOJIOB MO UX MOJIOKEHHUIO B nepuoandeckoi cucreme [[.11.MenneneeBa; o0mre XMMHIECKUE CBOWCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKMX M OPraHUYECKHX COEAMHEHUH; CTPOEHHWE M XMMHYECKHE CBOMCTBA M3YYEHHBIX
OPraHUYeCKUX COCIUHECHUM;

00BACHAMY . 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOAY XUMUUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOM),
3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUU U TTOJIOKEHUS XUMUYECKOTO PABHOBECHUS OT Pa3IMUHBIX (PaKTOPOB;

8bINOJIHAMb XUMUUECKUTL IKcnepumernm 110 PaCliIO3HABAHUTIO BaKHEHIIINX HCOPTaHUYCCKUX U OPraHNvYCCKUX BCUICCTB,

nPO60OUMb CAMOCTOSATEIBHBIA MOMCK XUMHUYECKOW HMH(OpPMAIMK C MCHOJIb30BAHUEM PA3IMUYHBIX HMCTOUYHUKOB (HAYYHO-TOMYJISPHBIX W3JIaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCHONb30BaTh KOMITBIOTEPHBIC TEXHOJOTWH sl OOpaOOTKM M Iepefayd XMMHYECKON
uH(pOpMALUY U €€ TIPEICTaBICHHUS B pa3InyHbIX (hopMmax;

pacKpbIBaTh Ha IPUMEPax poJib XUMUH B (POPMUPOBAHMM COBPEMEHHOM HayyHON KapTUHBI MUPA U B IPAKTUYECKOMN EATEIIbHOCTH YEJI0BEKa;
JEMOHCTPUPOBATh HA IIPUMEPaX B3aUMOCBSI3b MEXy XUMUEN U IPYTMMH €CTECTBEHHBIMU HayKaMH;
pacKpbIBaTh Ha IpUMEpPAX MOJIOKEHUS TEOPUH XUMHAUYECKOro crpoerus A.M. bytiieposa;

MOHUMAaTh pu3ndeckuii cmbica [lepuogudeckoro 3akoHa /.M. MenmeneeBa U Ha ero OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOHCTB XUMHYECKHX
3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT IEKTPOHHOTO CTPOSHUS aTOMOB;

OOBSICHATH PUYUHBI MHOT000PAa3Hsl BEIECTB HA OCHOBE OOIIUX MPEACTABICHH 00 MX COCTaBE U CTPOCHUH;

MPUMEHSTH MPaBHJIa CHCTEMATHYECKON MEXIYHAPOIHOW HOMEHKIIATYPhI KaK CPEACTBA PA3IMYCHUS U HICHTU()UKALIMU BEIIECTB 110 UX COCTaBY
U CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPTaHMYECKUX BEIIECTB KaK HOCHUTENIeW WH(OpMaluu O CTPOCHUHU BEIIECTBA, €r0
CBOWCTBAaX M IIPUHAJIEKHOCTHU K ONPEIEIICHHOMY KJIacCy COCIMHEHNI;

XapaKTCPU30BaTh OPraHUYCCKUC BCIICCTBA 110 COCTAaBy, CTPOCHHUIO U CBOI\/’ICTBaM, YCTAHABJIMBATL IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKIAY
JaHHBIMU XapaKTCPUCTUKAaMU BCIICCTBA,

MPUBOAUTH NPUMEPHl XUMUYECKUX PEAKIMI, PACKPBHIBAIOIIMX XapaKTEepPHblE CBONCTBA THUIWYHBIX INPEICTABUTEIEH KJIACCOB OPraHUYECKUX
BEILIECTB C LETBI0 UX UACHTU(UKAIIUU U O0BSICHEHUS 00JIaCTH MPUMEHEHHS,;

MIPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUS XUMHUECKUX PEAKIMi Ha OCHOBE 3HAHMM O THIAX XUMUYECKON CBS3U B MOJIEKYJaX pPEareHTOB U
WX pEaklMOHHON CIIOCOOHOCTH;

HCIIOJIB30BATh 3HAHHUA O COCTAaBE, CTPOCHUU U XMMHUYICCKUX CBOMCTBaxX BCHICCTB AJIA 0e301macHoTO IMPUMCHCHUA B HpaKTquCKOﬁ JCSTCIBHOCTH,

MPUBOJUTh TMPUMEPHI TMPAKTUYECKOTO WCIOIB30BaHUS TPOAYKTOB TMepepadOTK He()TH ¥ TPHPOJHOTO Tra3a, BBICOKOMOJICKYIISIPHBIX
COCIMHEHHH (TTOTMATHIICHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

IMPOBOAWTE OIIBITHI 11O PACIIO3HABAHUTIO OPraHUYCCKUX BEIICCTB: INTMICPUHA, YKCYCHOI;'I KHCJIOThI, HEITPEACIIbHBIX XUPOB, I''TFOKO3bI, KpaxMajia,
OCIIKOB — B COCTaBE MUIICBBIX MTPOAYKTOB U KOCMECTUYCCKUX CPCACTB,

BJI4/IETh MIPaBHJIaMU U IipueMaMu 0e301acHoi paboThl ¢ XMMUYECKMMU BEIIECTBAMU U JIa0OpaTOPHBIM 000pYA0BaHUEM;

YCTaHAaBJIMBATE 3aBUCHMOCTH CKOPOCTHU XHUMHYICCKOMN p€akuu U CMCECHICHUA XHMHUYCCKOTO PABHOBECHA OT Pa3JIMYHBIX (baKTOPOB C ILICIBIO
OIMPECACIICHUA OIITUMAJIbHBIX YC.HOBI/Iﬁ MNPOTCKAHUSA XUMHYCCKUX ITPOLICCCOB;

MPUBOJUTH MPUMEPHI THIPOIHN3a COJIeH B MOBCEAHEBHON KU3HU YEJIOBEKa;



MPUBOJUTH TMPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIMI B MPUPOJE, MPOU3BOJCTBEHHBIX MPOIECCaX M IKHUIHEACSITEIbHOCTU
OpTaHU3MOB;

MPUBONUTH PUMEPBI XUMUYECKUX PEaKINi, PACKPBIBAIOIIMX OOIINE XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAILIOB;
MIPOBONTH PACYEThl HA HAXO0XKICHHUE MOJICKYISIPHOHN (hOPMYITBI YIIIEBOJOPO/Ia MO MPOAYKTAM CTOPAHUS U M0 €r0 OTHOCUTEIHHOU MIIOTHOCTH U
MaCCOBBIM JIOJISIM JJIEMEHTOB, BXO/ISIINX B €r0 COCTAB;

BJIJICTh MPABHJIAMH O€30MaCHOTO OOPAIICHHUS C SKUMH, TOPIOUUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBOW XHMUHU;

OCYIIECTBIISTh TIOUCK XUMUYECKON MH(GOPMAITUU 110 Ha3BaHUSM, WICHTU(UKATOPAM, CTPYKTYPHBIM (DOpMYysIaM BEIIECTB;

KPUTHUYECKH OLIEHUBATh U WHTEPNPETHPOBATH XUMUUYECKYIO MH(POPMAIUIO, CONEPIKAITYIOCS B COOOIICHUSX CPEICTB MAacCOBOW MH(OpMAIINU,
pecypcax MHTepHETa, HAYYHO-TIONYJISIPHBIX CTAThAX C TOYKU 3PCHHS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEINISX BBISBICHUS OMIHMOOYHBIX
CyXAcHHI U (POPMUPOBAHUS COOCTBEHHOH MO3UIINY;

NPEJCTABIATh MYTH PEIICHUS TJI00AIBHBIX MPOOJIEeM, CTOSANIMX MEPE] YEIOBEUYCCTBOM: IKOJIOTUYCCKUX, SHEPTETHYCCKHIX, ChIPhEBBIX, U POJIb
XUMHH B PEIICHUN YTHX TIPOOIIEM.

Honylmm 6O3MOMNCHOCHIb HAYHUMbCA:

e 00BACHEHUS XUMUYECKUX AGNeHUL, NPOUCXO0AUUX 8 NpUpooe, ObIMY U HA NPOU3BOOCmEe;

o onpeodenenus 603MOHCHOCHU NPOMEKAHU XUMUYECKUX NPEeBPAUeHULL 8 PA3TUUHBIX YCIOGUAX U OYEHKU UX NOCIe0CmEUl;
o 9KONIO2UYECKU ePAMOMHO20 NOBEOCHUs 8 OKpYICatowell cpeoe;

e OYEHKU GNUSHUSL XUMUUECKO20 3A2PAZHEHUS. OKPYIHCAIOWel CPeObl Ha OP2AHU3M YeL08eKA U OPYeUE HCUBbLE OPSAHUZMBL,
e 0e30nacHo2o oopawjeHus ¢ 2opPIYUMU U MOKCUYHBIMU 8elecm8amu, 1a00pamopHbiM 000py008aHUEM,

*  NPUCOMOGIEHUS pACMBOPO8 3A0AHHOU KOHYEHMpayuu 6 Oblmy U Ha NPou38o0cmee;

KPUMUYeCcKou OYyeHKY 00CMOBEePHOCIU XUMUYECKOU UHGOpMAyUU, NOCMYRArowell u3 pasHblx UCIHOYHUKOS.

ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUEe U I0JIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3IUYHBIX UCHOPUYECKUX IMAanax ee
paseumusi;

UCNOIBb3068aAMb MEMOObl HAYYHO20 NO3HAHUS NPU bINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe008amMeNbCKUX 3A0aU NO U3YHUEeHUI0 CB0UCME, CNOCc0b08
NOIYYeHUs U pACNO3HABAHUS OPSAHUYECKUX BeUieCm8,

00BACHAMb NPUpoOy U CnOcoObl 00pPA306AHUS XUMUYECKOU CEA3U: KOBALEHMHOU (NONAPHOU, HENOAAPHOU), UOHHOLU, MemalluyecKol,
8000POOHOI — C Yeblo OnpedeneHUsi XUMULEeCKOU AKMUBHOCU 6eUeCme;

VCMAHABIUBAMb 2EHEMUYECKYIO C853b MENHCOY KNACCAMU OP2AHUYECKUX 8eujecms 011 000CHOBANUS NPUHYUNUATLHOU B03MONCHOCU NOJLYYEHUS
Op2aHUYecKUx coeOUHeHUll 3a0aHH020 COCMABA U CMPOeHUs,

VCMAaHABIUBAMb B3AUMOCEAU MeHCOY Pakmamu u meopuel, NPUYUHOU U cle0CmeuemM npu anaiuze npoOIemMHuIX cumyayuti U 000CHO8AHUU
NPUHUMAEMBIX peuleHUli Had 0CHO8E XUMUYECKUX 3HAHULL.



Conep:kanue y4eOHOI0 nmpeamera

Tema 1
Beenenue
Teopusi crpoeHnsi OpraHuvdecKux coequHeHu (3 u)
[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUUYECKUX COCUHEHUH ¢ HeopraHuueckKuMu. IIpupoiHble, HCKYCCTBEHHBIE 1 CHHTETUYECKHE
OpPraHUYECKUE COCTUHEHMUS.

BanentHocTh. XMMHUECKOE CTPOCHUE KaK MOPSII0OK COEIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJl€HTHOCTH. OCHOBHBIE NIOJIOKEHUS TEOPUU
XMUMHUYECKOI0 CTPOEHUs OpraHMyeckux coeAuHeHui. [lonsaTue o romosoruu u romosiorax, U30MepUU 1 U3oMepax. XumMuueckue GopMysibl 1 MOAETH
MOJIEKYJI B OPraHUYECKON XUMUU.

JemMoHcTpanun. Mozaenu MOJIEKyJI TOMOJIOTOB M M30MEPOB OPTraHUYECKUX COCIUHEHUM.

Tema 2

YriaeBoaopoabl U HX NPUPOIHbIE HCTOYHUKH (8 u)

[Ipupoansiii ra3. Ankansl. [Ipupoanslii ra3z kak Torinso. [IpeumyiecTBa npupoHOro raza nepes ApyrumMu BuaaMu tominsa. CoctaB NIpUpOAHOTO
rasa.

A J1 K a H bl: TOMOJIOTHYECKUH Psil, M30MEPUSI U HOMEHKJIaTypa aJIkaHOB. XMMUYECKHE CBOMCTBA aJIKaHOB (Ha IpUMEpPe MeTaHa U 3TaHa): TOPEHUeE,
3aMelIEHHE, Pa3IokKEHUE U JerTuapupoBanue. [I[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

A 11K € H bl. DTUJIEH, ero nojay4yeHue (IerupupoBaHUeM dTaHa U Jeruaparanuei 3TaHosna). XUMUYECKHE CBOWCTBA ATHIIEHA: TOPEHUE,
KayecTBEHHbIE peakiuu (o0eciBeuMBaHNEe OPOMHOM BO/IBI M pacTBOpa MEepMaHIraHaTa Kajus), Fuapartanus, nonumepusanus. [loaustunen, ero
CBOMCTBA U IIpuMeHeHue. I [pumenenne 3TuiieHa Ha OCHOBE CBOMCTB.

AnkxanueHsl U Kay4dyk U [lonaTue 06 ankagueHax Kak yriaeBoJopoJax ¢ IByMs JBOWHBIMHU CBSI3IMHU. XUMHUYECKHE CBOMCTBa OyTaaneHa-1,3
U u3onpeHa: odecuBeyrBaHe OPOMHOM BOJbI U OJIMMEpU3alus B Kaydyku. Pe3una.

A J1 K ¥ H bl. AlIETUJIEH, €r0 NOJy4YeHHEe MUPOJIM30M MEeTaHa U KapOUJHBIM cr1ocoOoM. XUMHUYECKHEe CBOMCTBA alleTUIICHA: TOpEeHue, 00ecI[Beur BaHUE
OpOMHOI BO/IbI, IPUCOETMHEHHE XJIOPOBOAOPOIa U ruapaTanus. [I[pumeHeHue aleTunena Ha OCHOBE CBOMCTB. Peakiust monumepusanuu
BUHUIXJI0pUAA. [I0MIMBUHUIXTIOPUA 1 €r0 IPUMEHEHUE.

b e 1 3 0 1. [lonyuenue GeH3o01a U3 rekcaHa U aneTuieHa. XUMHUYECKHe CBOCTBa OeH30I1a: TOpeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenue
OeH30J1a Ha OCHOBE CBOICTB.

He ¢ 1 5. CoctaB u nepepadborka Hedptu. Heprenpoayktel. beH3uH 1 moHsTHE 00 OKTAHOBOM YHCIIE.

JemoncTpanum. ['openne merana, 3TusieHa, anetuieHa. OTHOIIEHHE MeTaHa, YTUIIEHA, alleTUJIeHa U OeH30J1a K pacTBOPY IepMaHTaHaTa Kajius U
OpomHoii Bozie. [lonyuenue sTuiIeHa peakiuen AeruIpaTaiy TaHoIa U JeTIOIMMEepU3alliy MONIUITHIICHA, alleTUIIeHa KapOUIHBIM CIIOCOOOM.
Pa3noxxeHre kaydyka Ipu HarpeBaHUU, UCTIBITAHUE MTPOYKTOB pa3jiokKeHUs Ha HerpeneabHocTh. Komnekus o0pa3oB HehTH U HEPTEPOTYKTOB.

JlabopaTopHsblie onbIThI. 1. OnpeneneHue 3EMEHTHOIO COCTaBa OPraHUYECKUX COEAUHEHHMN. 2. M3roToBIeHe MOAENEN MOJIEKYJT YIIIEBOIOPOIOB.
3. O0Hapy>KeHHE HETPeeIbHBIX COSTMHCHHUN B )XHAKUX HeQTenpoaykTax. 4. [lomyuenue u cBoiicTBa aneruieHa. 5. O3HaKOMJIEHUE C
kosekuen «HedTs 1 mpoayKThI ee nepepaboTK».

KonTpoabHnas padora Ne 1 o teme: «YTI€BOOPOIbI U UX MIPUPOIHBIE HCTOUHHKI



IpoexThi: 3aranounsiii yrinepoa. Hedts u HepTepoayKTHI.

HUcnoan3oBanue UKT: IIpesenranus «[Ipupoansiii raz» [Ipesentanus «YTiieBoaopoas! B )Ku3HU dyenoBekay [Ipesentamus «HedTrb»
Tema 3

Kucaopoacoaepxamme oprannyecKkue coeJMHeHUs1 1 UX NPUPOAHbIE UCTOYHUKH (104)

EnuHCTBO XMMUYECKOM OpraHu3alyy )KUBBIX OPraHU3MOB. XMUMUYECKHI COCTAB KUBBIX OPTaHU3MOB.

C nu p 7 bl. [lonydyenue sTaHosa OpoKEHUEM IITIOKO3HBI M THApaTalel sTiieHa. [ uapokcuibHas rpynmna kak GyHkiuuonansHas. [Ipencrasienue o
BOJIOPOJIHOM CBsI3U. XMMUYECKHE CBOWCTBA 3TAHOJA: TOPEHUE, B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHKE MPOCTHIX M CIOXKHBIX H(PUPOB, OKHCICHUE B
anbaerul. llpumeHenue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOT'0JIU3M, €0 MOCIEACTBUS U MPEAYITPEKACHUE.

[TonsTHE O MpEAEIbHBIX MHOTOATOMHBIX CIMpTaX. | TMIIEpUH Kak peACcTaBUTEIb MHOIOATOMHBIX ClIUPTOB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHbIE cIUpThI. [IpuMenenue rnunepuna.

KamMeHnHus i yrons. @ e H o KokcoxumMudaeckoe Mporu3BOJICTBO U ero npoaykius. [Tomydenne ¢peHosia KOKCOBaHHEM KaMEHHOTO YTJISL.
B3aumHoe BiausiHUE aTOMOB B MOJIEKYJie (peHOJa: B3aUMOICUCTBUE C TUPOKCHUIOM HATpHsI U a30THOU kucioToil. [lonukonaencanus denona c
dbopMabaeruioM B heHoI0POpMaATBICTHAHYIO cMOy. [IpuMeHenne ¢peHola Ha OCHOBE CBOMCTB.

A b naeru nsl [logyuyeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. XMMUYECKUE CBOMCTBA aJbJETH/I0B: OKHCIICHHUE B
COOTBETCTBYIOIIYIO KUCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOLIMI criupT. [Ipumenenue Gpopmanbpiaernja v aleranbIeruia Ha OCHOBE CBONCTB.

KapOGounoBbie kucoT bl [lomyyeHne kapOOHOBBIX KHCIOT OKUCICHUEM aJIbJIETHI0B. XUMHUECKHUE CBOMCTBA YKCYCHOM KUCIIOTHI: 00IIHe
CBOWCTBA C HEOPTaHMYECKUMH KHCIOTAaMH U peakuus sTepudurannu. [I[ppuMeneHne yKCycHON KUCIOTH Ha OCHOBE CBOMCTB. Briciime sxupHbIe
KHMCJIOThI Ha IPUMEPE NAIbMUTUHOBOUN U CT€apUHOBOIL.

CnoxHble 2P upsl u xup bl [lonydenue cnoxubIx 3pupoB peakuueit arepupukannu. CiaoxHbie 3PUpPHI B IPUPOJIE, UX 3HAUCHHUE.
[Tpumenenue cnoxKHBIX 2(PUPOB HA OCHOBE CBOICTB.

XKupsl kak cinoxkHbie 3¢upbl. XUMHUUECKHUE CBOMCTBA JKUPOB: TUAPOIIN3 (OMBUICHHE) U TUAPUPOBAHUE )KUJIKUX KUPOB. [I[ppuMeHeHue )KupoB Ha OCHOBE
CBOWCTB.

Y raeBo bl YIIeBoAbl, MX KIaCCU(PUKALM: MOHOCAXapH bl (TII0K03a), TMcaxapubl (caxapo3a) U mojimcaxapuabl (Kpaxmall U 1eJUTI0I03a).
3HaueHue YIriIeBOAOB B KUBOU NPUPOAE U B KU3HU YEIOBEKA.

['roko3a - BemecTBo ¢ IBOMCTBEHHOW (PYHKITMEH - aJIbICTUIOCTIHPT. XUMUYECKUE CBOWCTBA TITIOKO3bI: OKHCJICHHE B TJTIOKOHOBYIO KUCIIOTY,
BOCCTAaHOBJICHHE B COPOUT, OposkeHHe (MOJIOYHOKUCIIOE U cIpToBOE). [IpuMeHeHne rimroko3sl Ha OCHOBE CBOMCTB.

Jucaxapuael 1 nonucaxapuasl. [IoHATHE 0 peakUaX MOJMKOHAEHCALMN U THAPOJIN3a Ha IPUMEPE B3aUMOIPEBPAIIEHNN: TTII0OK03a

noJiucaxapus.

JemoncTpanun. OxuciieHne cnupra B anpaeru]. KauectBeHHas peakiys Ha MHOroaToMHble criupThl. Komneknus «KaMeHHbIN yroiab U NpOIyKThl
ero nepepaboTku». PacTBoprMoCTh peHo1a B Bojie pu OOBIYHOM TeMIepatype U npu HarpeBaHuu. KauecTBeHHble peakiuu Ha penon. Peakius
«cepedpsHOTO 3epKaa» ajabAErHI0B U TIT0K03bl. OKUCIIEHHE allbJIETUI0B U IITIOKO3bI B KUCIOTHI ¢ ToMolbio ruapokcua meau (11). [omyuenue
YKCYCHO-3THJIOBOTO U YKCYCHO-M30aMuiioBoro 3¢upos. Komnekuus s¢pupHbix macen. KauecTBeHHas peakiysi Ha Kpaxmai.

JlaGopaTopHsle onbIThI. 6. CBOMCTBa ATHIIOBOTO criupTa. 7. CBoiicTBa rauuepuHa. 8. CoiicTBa Gpopmanbaeruaa. 9. CBoHCTBa yKCYCHON KUCIOTHI.
10. CBoiictBa xxupoB. 11. CpaBHeHHE CBONCTB pacTBOPOB MblIa M CTUpalIbHOTO nopoiika. 12. CoiicTea rioko3sl. 13. CBoiicTBa kpaxmaiia.
KonTtpoabsnas padora Ne 2 o teme: «Kucinoponocoaepkaiue OpraHn4eckue COeqMHEHHS
IIpoekThI: «DTOT AYpMaHSIIUNA U OOKUTAIOIINHA. ..» (ITHJIOBBIN CIUPT).3HAYCHHUE YTIICBOJIOB.

HUcnoan3oBanue UKT: [Ipezenranus «Yriaesoas», CD «BupTyanbHas 1abopaTtopusi»



IIpesenTanus «CrupTh»

Tema 4
A3oTcoaeprkaniue coeJMHEHUs M UX HAXO0KIeHHMe B )KMBOIl mpupoje (6u)

A M 1 H b1 [Tonsitue 06 amunax. [TonyyeHnrne apoMaTH4eCKOrO aMUHA - aHUJIMHA - U3 HUTPOOEH30J1a. AHUJIMH KaK OpraHMYecKOe OCHOBAHHUE.
B3aumHoe BIMsSHUE aTOMOB B MOJICKYJIE aHHJIMHA: O0CIa0JIeHIEe OCHOBHBIX CBOMCTB M B3aUMOJICHCTBHE ¢ OpoMHOI BooH. [IpuMeHeH e aHnIMHA Ha
OCHOBE CBOWCTB.

AMUHOKUCIOT b [lodydyeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIIOT U TMAPOJIN30M O€IKOB. XUMUUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUN: B3aUMOCHCTBHE CO LIEI0OYaMU, KUCIOTAMU U APYT C IpyroM (peakiius noiaukonaeHcamnun). [lentunnas
CBA3b U NOJIMIIENTH L. [[puMEeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 k u. [Tomyuenue O0eIKOB peakiyeil MOJIMKOHACHCAIUA aMUHOKHUCIIOT. [lepBuuHas, BropuyHasi U TpETUYHAs! CTPYKTYPhI OENIKOB. XUMUYECKHE
CBOMCTBa OEIIKOB: TOpPEHUE, JCHATYpAIHs, TUIPOJIU3 U IIBETHBIC peakui. bruoxumudeckne GyHKIUN OSIKOB.

['eneTnueckas CBA3b MEXKIYy KIIACCAMH OPTAHMYECKUX COCIUHEHUM.

HyxnennoBble kucnoTbl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTH10B. OOIIMii I1aH cTpoeHust Hykieotuaa. CpaBHEHUE CTPOCHUS U
¢byukuit PHK u JIHK. Ponb HyKI€MHOBBIX KHCIIOT B XpaHEHUU U Mepeaaye HacaeAcTBeHHON nHdopmaruu. [ToHsTiHe 0 OMOTEeXHOIOTUN U TEHHOM
HUHKXEHEPUH.

JemMoHcTpanuu. B3aumoielicTBue aMmmMuaKka 1 aHUJIMHA C COJISIHOM KUCIOTOU. Peakiius anmirnHa ¢ OpoMHO# Booi. [loka3zaTenbcTBO HAIMYMS
(GYHKIMOHATBHBIX TPYIII B pACTBOPAX aMUHOKHCIIOT. PacTBopenue u ocaxaenune 6enkoB. L[BeTHbIe peakinu O€IKOB: KCAHTONPOTEHHOBAS U
ouyperoBasi. ['openue nTuubero nepa u mepctsiHod HuTH. Moaens monekyinsl JIHK. [lepexonbl: 3TaHON - 3TUJIEH - 3TUJICHIJIMKOIb -
stuneHrnukonsaT menu (II); aranon - aTaHanb - 3TaHOBAs KUCIIOTA.

JlabopaTopusblie onbIThl. 14. CBolicTBa OETKOB.

IIpakTnueckas padora Nel. nentudukanns opraHMueCKUX COSIMHEHNH.
Hcnonv3zoBanne UKT: IIpezenTanus «AMUHBIY, Ipe3eHTalUs «AMHHOKHACIOTHI
Tema §

Buosioruvyeckn akTuBHbIE OPraHNYecKue coefuHenns (4 u)

® e p™meHTbl. DepMEeHTHI Kak OMOJIOTHYECKUE KaTaIu3aTopbl 0enKoBoi mpupoabl. Oco0eHHOCTH (PYHKIMOHUPOBAaHUS (pepMeHTOB. Poib
(EepMEHTOB B JKHU3HEESITEIbHOCTH KHUBBIX OPIraHU3MOB M HApPOJIHOM XO3SIHCTBE.

B uTawmu H bl [lonarue o Buramunax. Hapymienus, cBg3aHHble C BATAMUHAMU: aBUTAMUHO3bI, THIIOBUTAMUHO3BI U TUIIEPBUTAMUHO3bI. Butamun C
KaK MPEICTaBUTEIDb BOJIOPACTBOPUMBIX BATAMUHOB U BUTAMUH A KaK MPEICTAaBUTEND KUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H bI. [IOHATHE O TOPMOHAX KAK TYMOPAJIBHBIX PETYIATOPAX KU3HEAEATEIBHOCTH KUBBIX OPraHU3MOB. IHCYNIMH 1 aApeHannH Kak
npeacTaBuTeNn TopMoHOB. [IpodunakTuka caxapHoro quaberta.

JlekapcTBa. JlekapcTBeHHast XUMUS: OT HATPOXUMHUHU JJO XUMHOTEpANUU. ACIUpUH. AHTUOMOTUKH U JucOakTepuo3. HapkoTuyeckue BeliecTna.
Hapkomanus, 6opb0a ¢ Heil 1 npoduIakTHKa.

JemoncTpauuu. Paznoxenune nepokcuaa Boopoa KaTtaaazoi CeIporo mMsca u ceiporo kaprodens. Komrekius CMC, conepkaimx SH3UMBI.
HcnsiTanue cpeast pactBopa CMC unankaropHoit Oymaroit. Mmmoctpanuu ¢ GpoTorpadusiMi )KUBOTHBIX C Pa3IMUHBIMUA (hOpMaMH aBUTAMHUHO30B.
Konnekuust BuTaMuHHBIX TpernapatoB. McnbiTanue cpeabl pacTBopa aCKOpOWHOBOM KUCIOTHI MHAWKATOpHOM Oymaroii. McnbiTanne anTe4Horo
npernapara MHCYJIHa Ha Oenok. Jlomanisss, 1aboparopHas 1 aBTOMOOUIIbHAS alTeUKa.

IIpoexTsi: BemecTBa )K1U3HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.
Hcnonv3zoBanne UKT: IIpezentanus «Mup noaumepos»



Tema 6

HUckyccTBeHHbIE U CHHTETHYECKHE MTOJIUMepPbI (4 u)

NckyccTBeHHBIE MOJUM e D bl [lodydeHne HCKYCCTBEHHBIX MOJIMMEPOB, KaK MPOIYKTOB XUMHUYECKOH MOIM(UKAIIIH TPUPOTHOTO
MIOJINMEPHOTO CBhIPhs. MIcKyccTBeHHbIE BOJIOKHA (AlleTaTHBIN IIEJIK, BUCK03a), UX CBOWCTBA U MPUMEHEHUE.

CuHTeTHUueCcKHUE MOJTUMeDP bl [lonydeHre CHHTETHYECKUX TTOJMMEPOB PEAKIMAMU IMOJIMMEPU3ALIUY U OJIUKOHAeHcauu. CTpyKTypa
MOJIMMEPOB JIMHENHAsA, Pa3BETBICHHAS U IPOCTPaHCTBEHHAasA. [IpeacTaBuTen CHHTETHYECKUX IIACTMACC: MTOJIMATUIIEH HU3KOTO U BBICOKOT'O JIaBJICHUS,
MIOJIMIIPOIIMJIEH U NOJUMBUHMIXI0pUA. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIIPOH.

Jdemoncrpanuu. Komuiekuus niactMace ¥ u3aenuil u3 Hux. Koynekuuy HCKyCCTBEHHBIX U CHHTETUYECKH BOJIOKOH M M3EJINM U3 HUX.
Pacnio3naBaHue BOJIOKOH 110 OTHOLLIEHUIO K HATPEBAHUIO U XUMUYECKH PEAKTUBAM.

JlabopaTopHble onbIThl. 15. O3HakoMIIeHHE ¢ 00pa3IlaMu IIaCTMAcC, BOJJOKOH M Kay9yKOB.
IIpakTnueckas padora Ne2. Pacnio3HaBaHMe I71aCTMAcC U BOJIOKOH.
KoutpoabHas padora Ne3 mo Kypcy OpraHu4eckoi XuMHHU

CrtpoeHue aToma u nepuoandeckuii 3axon /. U. Menneneena (3 1)

OCHOBHBIE CBEJJEHUS O CTPOCHUHU aTOM a. Sapo: npoToHBI U HEUTPOHBI. M30TONBL. DJAEKTPOHBL. DIEKTPOHHAS 000JI0UKA.
OuHepreTudyeckuii ypoBeHb. OCOOEHHOCTH CTPOSHHS JIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 4-T0 M 5-T0 MepHoI0B nepruoandeckon cucremst 1. U.
MemnpeneeBa (mepexoaHbix 31eMeHTOB). [ToHsTHEe 00 opOUTasIX. S- U p-opOUTaIN. DIEKTPOHHbBIE KOH(PUTYpAIITH ATOMOB XUMUYECKHX JIEMEHTOB.

[Tepuoauueckuit 3axkod [ U. MenneneeBa B cBeTe yueHHUsI O CTpoeHUU aToMa. Orkperrue [. . Menneneesim
MEPUOIUYECKOTr0 3aKOHA.

[Tepuonnueckas cuctema xumudeckux 3meMenToB J1. V1. Menneneena - rpadudeckoe oToOpaxeHue NepHoInIecKoro 3akoHa. dusnyeckuii cMbICT
MIOPSAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa I1eproia 1 HoMepa rpynibl. BaneHTHbIE 351eKTpoHbI. [IpH4nHBI N3MEHEHHS CBOWCTB 3JIEMEHTOB B IIEPUOJIAX U
rpynnax (TJaaBHBIX HOATPYIINAXx).

ITonoxxeHne Bonopoaa B IEPUOANIECKON CUCTEME. 3HAUEHUE TIEPUOINYECKOTO 3aKOHA U IEPUOJINYECKON CUCTEMbBI XUMUYECKUX JIEMEHTOB /1.

N. MenneneeBa i1 pa3BUTUS HAYKU U TIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.
JemoncTpanun. Paznuunsie opMbl mepruoandeckoi cucteMbl Xumuaeckux >nemeHToB /1. . Menneneesa.
JladopaTropublii onbIT. 1. KoHCTpyHpoBaHue nepuoudeckoil TabauIbl 2JIEMEHTOB C UCIIOJIb30BAHUEM KapTOYEK.
Hcnoan3zopanne UKT: npezentanus «CtpoeHue aromay, BuaeopuinbsM «Bemukuit 3aKoH»
IIpoekr: «Mmenem JI. 1. Menneneesa»
Tema 2
Crpoenue Bemectna (14 )
NounHas xumudyeckas cBs3b. Karuonsl u annonsl. Knaccuduxanus nonos. MoHHble KprcTamanueckue pemeTku. CBOWCTBa BELIECTB €
3TUM THUIIOM KPUCTAJUINYECKHUX PEIIECTOK.

KoBaneHTHas XUMHUUYECKas CB 43 b. DIEKTPOOTPULIATENBHOCT. [lomsipHas u HemosspHas KOBaleHTHbIE cBsi3u. Jumnois. [lonsprocTs
CBSI3M U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-AKIIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBS3U. MoJeKyIIpHbIE U aTOMHBIE
KpUCTaJIIIM4ecKHe pemeTkd. CBONCTBA BEMIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

MeTtannuuyeckas XuMmuuyeckas ¢Bs3b. OcCoOOEHHOCTH CTPOEHHS aTOMOB METANIOB. MeTayinyeckass XUMUYECKas CBSA3b U
MeTaJlII4ecKasi Kpucrauinueckas pemerka. CBoHCTBa BEIIECTB C 3TUM TUIIOM CBS3H.

Boagopoanasg xumMmuueckas cBs3b. MEXMOJEKYIsIpHAs U BHYTPUMOJIEKYJISIpHAs BOAOPOAHAS CBSA3b. 3HAYEHUE BOAOPOJIHOM CBSI3U IS
OpraHU3alH CTPYKTYP OHOIIOIUMEPOB.



IT o nu M e p bl [ImacTmMaccehl: TepMOIIIACTBI M PEAKTOIUIACTHL, UX NPEACTABUTENN U IPUMEHEHNE. BoIOKHA: IpUpOIHBIE (PACTUTENBHBIE U
KMBOTHBIE) U XUMUYECKUE (UCKYCCTBEHHBIC U CUHTETUYECKHUE), X MIPEJCTABUTENN U IPUMEHEHHE.

a3oo00pa3HoOe COCTOSHHUE BeIlecCTBa. [pu arperaTHbIX COCTOSHUS BOBI.

Ocob6enHocTu cTpoeHus razoB. MossipHblil 00beM Ira3000pa3HbIX BEIIECTB.

[Tpumepbl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3yX, IPUPOAHBIH ra3. 3arpssHeHne artMoc(epsl (KUCIOTHBIE JOXK/IU, TAPHUKOBBINA Y3 PEKT) U
O0oprba c HUM.

[IpencraBurenu ra3000pa3HBIX BEMIECTB: BOJOPO, KHCIOPO/, YIIIEKUCIBIHN ra3, aMMuak, 3TuieH. VX monyueHue, cCOOMpaHue U pacrio3HaBaHUeE.
Xunkoe coctosnue BemuecTsa. Boxga. [lorpeGienne Boas! B ObITY M Ha IPOU3BOJACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.
MuHepabHbIe BOJIbI, MX HCIIOJIB30BAHUE B CTOJIOBBIX M JI€UCOHBIX HETIX.
XKunkue kpyucTamibl U UX IPUMEHEHUE.
TBepnoe cocTossHUE BellecCTBa. AMopdHBIE TBEpbIC BEUIECTBA B TIPUPO/T
U B J)KM3HU YE€JIOBEKa, UX 3HaUeHHE U NpuMeHeHue. Kpucraminyeckoe cTpoeHHe BEIIeCTBa.
HucnepcHble cucTeM bl [lorsaTue o aucnepcHbIx cuctemax. [lucnepcHas ¢asza u aucnepcnonnas cpeaa. Kimaccudukanms qucrepeHbIx
CHCTEM B 3aBUCHUMOCTHU OT arperaTHOr0 COCTOSIHMSL JUCIIEPCHOM Cpe/ibl U TUCIIEPCUOHHOMN (a3bl.
I'pyOoaucriepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a9PO30JIH.
ToHkonuCIIEpCHBIE CUCTEMBI: TeJIN U 30JIH.
CocTaB BemecTBa U CM e c e . Bemmecrsa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILECTB.
ITonsATHE «10JIA» U €e Pa3HOBUIHOCTH: MaccoBas (J10Jis 3JIEMEHTOB B COEIMHEHUH, J10JI1 KOMIIOHEHTa B CMECH - J0JI IPUMEcei, 10
PacTBOPEHHOIO BELIECTBA B pacTBOpe) U 00beMHas1. J{oist BbIXO/1a MPOIYKTa PEAKIIUU OT TEOPETUYECKH BO3MOMXKHOTO.
JemoHcTpanuu. Mojienb KpUCTaJUTMYECKON pelIeTKy Xjaopuaa Hatpust. OOpasisl MUHEPaIOB ¢ MOHHOW KPUCTANTMUECKOM PelIeTKON: KalbluTa,
ranuTta. Moenu KpUCTaJUIMYECKUX PEIIETOK «CyXOro Jibja» (WM HoAa), anMasa, Tpaduta (niam kBapua). Moaens monekynsl JJTHK. OGpasisl
iactMace (peHosnopopmanbaeruiHble, MOJINYPETaH, MOIUITHIIEH, TOIUIPOIIUIIECH, TOJIMBUHUIXIOPUT) U U31eius u3 HuX. OOpa3ibl BOJIOKOH
(mepcTh, MIENK, aleTaTHOE BOJIOKHO, KAaIlPOH, JIaBCaH, HEIMJIOH) U u3enus u3 Hux. O0pasipl HeOpraHMUeCKHUX MOJIMMEPOB (cepa MIacThuecKasi, KBapil,
OKCH/JI aJIFOMUHMSL, IPUPOHBIE ATIOMOCHINKATHI). Moenb MossipHoro o0bema ra3oB. Tpu arperaTHbIX COCTOSIHUS BObl. OOpaslibl HAKUIU B YaifHUKe
U Tpy0Oax LEeHTpaNIbHOIo OTOIUIeHU. JKeCTKOCTh BO/IBI U cIIOCOOBI ee ycTpaHeHus. [Iprubopsl Ha xuakuX kpuctaax. O0pasibl pa3aTudHbIX
JMCTIEPCHBIX CHUCTEM: SMYJIbCUM, CYCIIEH3HH, a3po3osield, reneit u 3onei. Koarymsauus. Cunepesuc. pdext Tunaans.
JlaGopaTopHble onbIThI. 2. OnpeiesieHrne TUIa KPUCTAJUTHYECKOM PEIIETKU BEIIeCTBAa U ONMCaHUE ero CBOMCTB. 3. O3HaKOMIIEHHE C KOJUICKITUEH
IIOJINMEPOB: MJIACTMACC U BOJIOKOH U M3JIENHsl U3 HUX. 4. VcnibITaHre BOJBI HA JKECTKOCTh. Y CTPAHEHUE )KECTKOCTH BOABI. 5. O3HAKOMIIEHHE C
MUHEPAIbHBIMU BoAaMHu. 6. O3HaKOMJIEHUE C JUCTIEPCHBIMUA CUCTEMAaMH.
IIpakTnueckas padora Nel. [Tonydyenue, coOupanue u pacro3HaBaHHE Ta30B.
Hcnoan3oBanue UKT: npesentarus «Xumudeckas cBs3by, «CTeneHs okuciaeHus», «Teopus A. M. 6ytaepoBay, «Ilomumepsr», «PacTBOpbD)
IIpoexThl: «MuHEpaIbHBIE BOJbI, UX HCIIOJIB30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LIEIISIX )
KP Ne 1 no teme: «CtpoeHue BemecTBa»
Tema 3

XumuyecKkue peakuuu (8 u)

Peaxkuuu, uaynmue 6e3 U3MEHEHHUS cOCTaBa BelleCTB. AIUIOTPONHS U aJUIOTPONHbIE BUAOU3MEHEHH. [[puunHbI amoTponun
Ha puMepe MoauduKanui Kucioposa, yrinepoaa u gocdopa. O30H, ero 6uogorudeckas pob.

N3omepsl 1 uzomepus.



Peaxnuu, uapymume ¢c M3BMEHEHHUEM COCTaBa BellecTB. Peakiun coemHeHNs, pa3IokKeHUs, 3aMEIICHUs 1 OOMEHa B
HEOPTraHUYECKOW W OpraHWYECKON XUMHUH. Peakinu 5k30- 1 sHI0TepMudeckue. TemioBoi 3 (HEeKT XUMHIECKOW peakIui 1 TEPMOXUMHUICCKHE
ypaBHeHUs. Peakiuu ropeHus, Kak 4aCTHBIN Cily4all SK30TEpMUYECKUX
peaKkuid.

CKopoCTh XMMHUUYECKOHN peaKluu.

CKOpOCTh XMMHYECKOM peaKkuu. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaKUMu OT IPUPOJIbl pEarupyroluX BEIECTB, KOHLEHTPAUU, TEMIIEPATYPHI,
IUIOLIa/IM TOBEPXHOCTU COIIPUKOCHOBEHUS U KaTanu3aropa. Peakunuu romo- u rereporeHssle. [lonarue o katanuse u katanuzaropax. @epmMeHTs! Kak
OMOJIOrMYECKHE KaTaau3aToOpbl, 0COOCHHOCTH UX (YHKIIMOHUPOBAHHUS.

OOpaTuMOCTh XUMHUUYECKHUX peakiuid. Heobparumeie u odpaTumMbie XumMudeckre peakunu. COCTOSHNE XUMHUYECKOTO PABHOBECHS IJIsI
00paTUMbIX XUMHYECKHUX peakiuil. CriocoObl cMeNIeHUs] XUMUYECKOT0 paBHOBECHSI Ha ITpUMepe CUHTe3a aMMuaka. [loHsTre 00 OCHOBHBIX HAyYHBIX
MPUHLIMIIAX POU3BOACTBA HA IPUMEPE CUHTE3a aMMHUaKa WM CEPHON KUCIOTHI.

Pons Boabl B XUuMHUUECKOU peakuuu MctuaHble pacTBOpbL. PacTBOpUMOCTD U Kiaccu(UKAIUs BEIIECTB M0 STOMY MPU3HAKY:
pacTBOpUMBIE, MAJIIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DIEKTPOIUTHI U HEAIEKTPOIUTHL. DIIEKTPOIUTHUECKas Auccounanus. KuciaoTsl, OCHOBAHMS U COJIU C TOYKU 3PEHHS TEOPUU IIIEKTPOIUTHUECKOM
JUCCOLUAIIH.

XUMHUYECKUE CBOMCTBA BOBI; B3aUMOJCHCTBHE C METAJJIaMH, OCHOBHBIMH M KHCIIOTHBIMU OKCHJIaMH, pa3lio’KeHUEe U 00pa3oBaHue
KpUCTaJIoruaApaToB. Peakiuu ruapaTanii B OpraHu4ecKol XUMHH.

l'magponus opraHMYecKUX W HEOPTAHUYECKUX COeaUHeHU il. HeobpaTumslit ruaponu3. OOpaTUMbIi THIPOIU3 CONCH.

['uponu3 opraHMYecKUX COEAMHEHUN U €ro MPaKTUYECKOe 3HaUE€HUeE /IS OJIYyUYeHHs THAPOIM3HOTO CUpPTa U Mblia. buonornueckas poib
THJIPOJIN3A B TUIACTUYECKOM U SHEPreTHYECKOM OOMEHE BEILECTB U SHEPTUHU B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu Crenenp okucienus. OnpesieneHue CTeneHu OKUCIeHUs 110 popMyIie
coeauHenus. [ToHaTHE 006 OKUCIUTENHFHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIeHNEe U BOCCTAaHOBIIEHHE, OKHCIUTEIb U BOCCTAHOBUTEIID.

D1 eKTp o U 3. DNEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEINBbHBIN Mpoliecc. DIEKTPOIN3 PacIuIaBOB U PACTBOPOB HA IIPUMEPE XJIOpHUIa
HaTtpus. [IpakTHUeckoe NpUMEHEHHUE IEKTPOIN3a. DIEKTPOIUTUIECKOE MOJTyUEHUE ATFOMUHHS.

demoncTpauuu. [IpeBpamenne kpacHoro gocdopa B 6enbiii. O30HaTop. Mozaenu Mosiekyn #-0yTrana u n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKITuU
OT IIPUPO/IBI BEIIECTB HA IPUMEPE B3aUMOJIEHCTBUS PaCTBOPOB PA3JINYHBIX KUCIOT OJUHAKOBOW KOHIEHTPALMU C OAVMHAKOBBIMY I'paHyjIaMH LIMHKA U
B3aUMOJICHCTBHUS OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJJIOB (MarHus, IMHKA, JKeJie3a) C COJITHOM KUCIIOTOW. B3anmoelicTBre pacTBOPOB CEpHOI
KHCJIOTBI C pacTBOpaMH THOCYJIb(haTa HaTpUs PA3IMUHOM KOHIIEHTpALlMU U TemMreparypbl. Mojens kunsiuero cios. Pa3inoxeHnne nepokcua BOAopoaa
C MOMOIIIBIO KaTanu3aropa (okcuna maprania (IV)) u karanassl ceiporo Msaca u ceiporo kaprodens. [Ipumepsr HeoOpaTUMBIX peakuid, HAYIIUX C
o0Opa3zoBaHHEM OcajiKa, ra3za UM Bojbl. B3anmopelicTBue nutus u HaTpus ¢ Boaol. [lomyuenue okcuna gocdopa (V) u pacTBopeHHe €ro B BOJE;
UCIBITaHNE TIOyYEHHOTO pacTBopa JakMycoM. O0pa3ibl KpUCTAIUIOTHApaToB. MciibiTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAJIEKTPOJIUTOB HA MIPEIMET
JMcCONMaUK. 3aBUCUMOCTh CTEIIEHH JIEKTPOIMTUYECKOM TMCCOIMAIN YKCYCHOM KHCIIOTHI OT pa30aBieHus pacTBopa. [ maponus kapOuaa KaabLus.
I'inponu3 kapOOHATOB LIEIIOUYHBIX METAJIOB ¥ HUTpaToB 1uHKa win cBuHua (II). [onydenune mpina. [Ipocreiinie okUCIUTETbHO-BOCCTAHOBUTENIbHbIE
peakIMu; B3auMoJIeHiCTBHE IIMHKA C COJISTHOM KHCIIOTOM U kene3a ¢ pacTBopoM cynbdara meau (I11). Monens snekrponuszepa. Moaens 31eKTpOIu3HON
BaHHBI JUIsl IOTYYEHUS] aTFOMUHUSL.

JlaGopaTopHble onbITHI. 7. Peakius 3amMenieHns MeIn KeJIe30M B pacTBOpPE MEAHOTO Kyropoca. 8. Peakuuu, uaymiye ¢ o0pazoBaHHEM 0Ca/iKa, ra3a
1 Bojbl. 9. [lomyueHnue KUCIOpo/ia pa3ioKeHUEeM IMePOKCHIa BOAOPO/Ia ¢ MoMoIIbio okcuaa mapranna (IV) u karanaser ceiporo kaprodens. 10.
[TonydyeHne Bonopoaa B3auMOIEHCTBUEM KUCIIOTHI ¢ IMHKOM. 11. PasnuyHble ciryyau rugponusa comiei.



Hcnoan3zoBanne UKT: npesenranus « Tumbl XumMuueckux peakuuity, «CKOpocTh XUMHUECKUX peakuuity, «OBPy», Buneopparment «TemmoBoi
3 PEeKT XUMUIECKOIN pEeaKITum

IIpoexThi: «OKUCINTENEHO-BOCCTAHOBUTEIBHBIE IPOIIECCHI, (POPMHUPYIONINE OOTUK 3eMITH»

KP Ne 2 no teme: «XMMHUYECKHUE PEAKIIUI

Tema 4
BemiecrBa u ux cBoiicrBa (9 u)

M e T a 11 1 1. B3aumoieiicTBUE METAILIOB C HEMETAUIAMH (XJI0POM, CEpOM M KUCTIOpoaAoM). BaumoaeiicTBrE IEIOYHBIX U IIETIOYHO3EMETBHBIX
METAJUIOB C BOJOU. DIEKTPOXUMUUYECKHUM psAJl HAIPSHKEHUH METaIOB. B3aumMoieicTBUEe METAJIIOB € pACTBOPAMU KHUCIIOT U COJIEH. AJIFOMUHOTEPMHUS.
B3aumoneiicTBre HATPHs ¢ AITAHOJIOM U (PEHOJIOM.

Koppo3sus metamnos. [IoHsTHE 0O XUMUYECKOH U 3JIEKTPOXUMUYECKON KOppo3uu MeTaiioB. CriocoObl 3alUThl METAJIIOB OT KOPPO3HUH.

HewmeTannsl. CpaBHUTENbHASI XapaKTEPUCTHKA TaJIOTEHOB KaK HanboJiee THINYHBIX IIpe/icTaBuTeNeld HemeTauioB. OKUCIUTENbHbBIE CBOMCTBA
HEMeTaJlIoB (B3auMO/JIeiCTBHE C METaJUIaMU M BOZOPOAOM). BoccTaHoBUTENBbHBIE CBOMCTBA HEMETAILIOB (B3aUMOEHCTBUE ¢ Ooee
ANEKTPOOTPHULIATEIbHBIMUA HEMETAJIIIAMU U CIIOKHBIMU BEIIECTBAMU-OKUCIUTENSMU).

Kucnorel Heopranmuyeckue u oprasudeckue. Kinaccudpuxauus kucinor. XuMuyeckre CBOMCTBA KUCIIOT: B3aUMOAECHCTBUE €
METaJuIaMH, OKCHIaMU METAJIOB, THPOKCUIaMHU METAIJIOB, COJISIMH, CIIUPTaMu (peakius stepudukanym). Ocodbie CBOMCTBA a30THOW U
KOHLEHTPUPOBAHHON CEPHOM KHMCIIOTBHI.

OcHOBaHNSA HEOPraHMYECKHE UM OpraHMYecKHue. OCHOBaHUS, X KIacCHPHUKAMi. XUMUYECKHE CBOWCTBA OCHOBAaHUI:
B3alMOJEHCTBUE C KMCIOTAMHU, KUCIOTHBIMHA OKCUIAMM U COJIIMU. Pa3nokeHue HepaCTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccudukanus coneil: cpeqHue, KUCIbIE 1 OCHOBHbIE. XMMUYECKHUE CBOMCTBA COJICH: B3aMMOJIEHCTBHE C KUCIOTAMH, IIEJI0YaMU,
MeTauiaMu U coisimu. [IpencraBurenu cosnel U UX 3HaueHHe. XJIOpUA HAaTpusl, KapOoHAT KaiblMs, pochaT KanbLus (CpeIHUE COTIH);
TUIpOKapOOHATHI HATPHUS U aMMOHMUS (KHCIIbIE COJN); TUApOoKcokapooHaT menu (1) - ManaxuT (ocHOBHasI COJb).

KayecTBeHHBIE peaklluu Ha XJIOPHU -, CyabdaT-, 1 KapOOHAT-aHHMOHBI, KATUOH aMMOHUs, KaTHOHBI kene3a (1) u (11I).

'eneTnueckas cCBSI3b MEX/JYy KJaCCaMU HEOPTAaHUYECKUX W OPrTraHUYECKHUX coeauHeHHu i [lonsrue o
TeHETHUYECKOM CBSA3M U TeHeTUYeCKHX psafax. [ eHeTndeckuil pag merania. ['enetnueckuil psa Hemeramia. OCOOEHHOCTH T€HETHUECKOTro psijia B
OpraHN4YeCKOM XUMHH.

Jemoncrpanuu. Koyekus o0pa3ioB MeTamioB. BzanMoneicTBre HaTpust U CypbMBI C XJIOPOM, JKeJie3a ¢ cepoil. 'opeHre Maruus u aJlfoMUHUS B
KHCJIOpOJie. B3aumoelicTBUE MIET0YHO3EMENBHBIX METAJIOB C BOAOW. B3anuMoaeicTBUE HATPUs C 3TAHOJIOM, IMHKA C YKCYCHON KHCIIOTOM.
AmoMuHOTeEpMUs. B3auMopelicTBue Meay ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIOTON. Pe3ynbTaTel KOppO3UK METAIIJIOB B 3aBUCUMOCTH OT YCIIOBUH €€
nporekanus. Komnekuus oOpa3ioB HeMeTaioB. B3anMonaelicTBre XJIOpHOM BOJIBI ¢ pacTBOpoM Opomuia (noauaa) kanus. Komnekuust mpupoaHbIx
OpraHuYecKux KUcioT. Paz0aBienne KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI. B3aumoelicTBue KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C caxapom,
LEJUTI0NI0301 1 Mebto. OOpa3Ibl MPUPOIHBIX MUHEPAJIOB, COJIEPIKALINX XJIOPU]T HATPpUs, KapOoHAT KanblLus, pocdar Kaablus U THAPOKCOKapOOHAT
menau (II). O6pa3ibpl NHILEBBIX TPOJYKTOB, COJEPKAIUX IMIPOKapOOHATHI HATPUS U AMMOHHUS, UX CITIOCOOHOCTD K PA3JI0KEHHIO ITPH HATPEBaHUU.
lNamenue coapl ykcycom. KauecTBeHHbIE peakIIui HA KATUOHBI U aHHOHBI.

JlabopaTopHblie onbIThl. 12. McnipiTaHue pacTBOPOB KUCIOT, OCHOBAaHUH U cosiel mHAMKaTopamu. 13. B3aumozeiicTBre COJITHON KUCIIOTHI U
pacTBOpa YKCYCHOM KHCIIOTBI ¢ MeTaluiamMu. 14. B3anmoaeincTBre CoNstHOM KUCIOTBI M PACTBOPA YKCYCHOM KUCIIOTHI C OCHOBaHMSMHU. 15.
B3aumopaeiicTBue CoNsIHON KUCIOTHI U pacTBOpa YKCYCHOM KUCIOTHI ¢ coiisiMu. 16. [lonydyeHne u cBoiicTBa HEpacTBOPUMBIX OCHOBaHMM. 17. I'miponus
XJIOPUIOB M all€TaTOB MIEJIOYHBIX METa/LIOB. 18. O3HaKOMJIEHUE C KOJUISKIMSAMU: a) METAJIOB; 0) HEMETAJJIOB; B) KHCIIOT; T') OCHOBaHUH; 1)



MHUHEpAJIOB ¥ OMOJIOTMYECKHX MAaTEPUAIOB, COAEPIKAIINX HEKOTOPBIE COJIH.
IIpakTuyeckasi padora Ne2. Pemenne skCriepuMEHTAbHBIX 3a7a4 Ha UASHTU(OUKAIIUI0 OPTAaHUYECKUX U HEOPTaHWYECKUX COCTUHCHHM.
Ucnonb3oBanne UKT: npezentanus «Metais», «Metamnyprus», «OCHOBaHUS
IMpoexkTbi: KucioTh B ipupoae
KP Ne 3 no teme: «BemiectBa u ux CBOMCTBaY

Tunbl pacyeTHbIX 32/1a4:

Haxoxxnenne MoneKyasipHO# (OpMyIIbl OpPraHMYECKOTO BEUIECTBA MO €r0 IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU O
MIPOJYKTaM CrOpaHHUsl.

Pacuetsl MmaccoBoit 1011 (Macchl) XMMUYECKOTO COSIMHEHUS B CMECH.

Pacuetst Macchl (00beMa, KOTMYECTBA BEIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJJHO M3 BEIIECTB JaHO B H30BITKE (MMEET MPUMECH).

PacueTsl MaccoBO# MM 00BEMHOM JIOIH BBIX0/1a TIPOIYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

Pacuets! TermnoBoro ¢ dexra peakuu.

Pacyetbl 00bEeMHBIX OTHOLIEHHH ra30B IPU XUMUYECKUX PEaKLIUAX.

Pacuetsr maccel (00beMa, KOTMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIMH, €CIIM OJHO U3 BELIECTB JJaHO B BUJIE PACTBOpA C OMPEICICHHON MAacCOBOM J0JIei
PacTBOPEHHOIO BELIECTBA.

Temaruyeckoe nuianuposanue B 10 kiacce

Moayb «IIK0JIBHBIH YPOK»
No/m. Ha3Banue Tembl KosaunuyecrBo
4acoB
1 Teopust cTpOCHUS OPraHUYECKUX COEIUHECHUN 3 1.®opMupOBaTE ITOBEPUTEILHEIE OTHOIICHUS MEXK]T
y
5 v 3 VUUTEJIEeM U €T0 YYeHUKAMHU
TJICBOLOPOBL H X HPHPOIHBIC HCTOUHIKMU 2.Cnoco6cTBOBaTh MO3UTUBHOMY BOCIPHIITHIO
3 Kucnoponcoaepxamiue opraHu4ecKkue COeTMHEHUS U UX 10 Y4AIMMUCS TPeOOBAHHUIT U POCHO ydanTerst
IIPUPOJTHBIE HCTOUHUKH 3.IlpuBnexkaTh BHUMaHHE MIKOJIHHUKOB K IIEHHOCTHOMY
4 A3oTcoaepKalliie COeAMHEHUS U UX HaX0XKICHHUE B )KUBOU 6 aCIICKTY M3y4acMbIX Ha ypOKAXABICHUN
IpUpose 4.Mcnonb30BaTh BOCIHUTATEIHHBIE BO3SMOXHOCTH
5 BHOJIOrMYeCKH aKTHBHBIE OPTAHMYECKHE COETUHEHHUS 4 cofiepKanus yaeOHOTo npeMera
5.IIpuMeHsITh Ha ypOKE HHTEPAKTUBHBIE (DOPMBI paOOTHI
6 HcKycCTBEHHBIC M CHHTETHYECKUE TTOJIUMEPHI ) 4 yHamuXCst.
6.0prann3oBEIBaTh HACTABHUYECTBO MOTHBHUPOBAHHBIX




7 Crtpoenue aToma u nepuoandeckuii 3akox /1. U. 3
MenpeneeBa

8 CtpoeHue BemecTra 14

9 XHUMHYECKUE PEAKITUN 8

10 BemecTBa 1 ux cBoiicTBa 9
Bcero 68

Y 3PYAUPOBAHHBIX YYAIIUXCS HATHEYCIICBAIOIUMHU
OJHOKJIACCHUKAMU
7. VIHUIUUPOBATh M MOJJCPIKUBATH UCCIICIOBATEIBCKYIO
JeSATEIBbHOCTH IIKOJILHUKOB B PAMKaX peajii3aliid MU
WHIUBUIYAJIbHBIX U TPYIIOBBIX UCCIIEI0BATEIBCKIX
MIPOEKTOB




