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Pe3yabTaThl 0CBOEHHS Kypca XUMHH
10 xkiace

JInuHOCTHBIE pe3yabTaThl

1. ®opMupoBaHUE YyBCTBA TOPIOCTH 3a POCCUUCKYIO XUMHUYECKYIO HAYKY

2. Bociutanue OTBETCTBEHHOE OTHOIICHHUS K MPHUPOJE, OCO3ZHAHHWE HEOOXOIWMOCTH
3aIUATHI OKPYKAIOLIEH Cpelibl, CTPEMIIEHUE K 3I0POBOMY 00pa3y >KU3HU.

3. [logroroBka K OCO3HAaHHOMY BBIOOPY HWHIAMBUIYAIbHON 00pa30BaTENbHOW WIIU
npodeccruoHanbHO TPaeKTOPUH.

4. YMmeHue ynpasisiTh CBOEU MO3HABATEIBHOMN AEATEIbHOCTHIO.

5. Pa3BuTHe TOTOBHOCTM K PELICHUIO TBOPYECKUX 3a1ay, YMEHUsS HaXOIUTh
aJIeKBaTHBIE CIIOCOOBI TMOBEIECHUS W B3aUMOJEHCTBHS C MapTHEpAMU BO BpeMs
y4eOHOM JeATEeTbHOCTH; CIIOCOOHOCTH OIIEHMBAaTh MPOOJIEMHBIE CUTyallud U
ONEPATUBHO IPUHUMAaTh OTBETCTBEHHBIC PEIICHHUS B PA3JIUYHBIX NPOIYKTHBHBIX
BUJAX JAEATEIbHOCTU (yueOHas, TOMCKOBO-UCCIIeI0BaTENbCKasl, KiIyOHas, MPOEKTHAs,
KPYXKOBas U T.II.).

6. @opMHpOBaHME XHWMHKO-IKOJOTHYECKONW KYyJIbTYPBI, SBIIIOIIEHCS COCTAaBHOM
YaCThIO 3KOJIOTUUECKON U 00IIeH KyIbTypbl 1 HAYYHOI'O MUPOBO33pEHUSI.

MertanpeaMeTHbIe pe3yJbTAThI

1. Hcrnonp30BaHME YyMEHUW W HABBIKOB pA3JIMYHBIX BHUJOB I103HABATEIBbHOU
JESTeIbHOCTH, NPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAaHUS  (CHCTEMHO-
MH(GOPMALIMOHHBIN aHalIN3, MOJETUPOBAHUE) JIi M3YUEHUS pPa3IUYHbIX CTOPOH
OKPYXaroLIEH IeMCTBUTEIBHOCTH.

2. Hcnonb30BaHWE OCHOBHBIX HWHTEJUICKTYAJIbHBIX OIEpalMii: aHallu3, CHUHTE3,
cpaBHEHUE, 0000IlIeHre, cucTeMaru3alus, GOpMyIUPOBAHUE TUIOTE3, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOUCK aHAJIOIOB, TOHUMAHUE IPOOIEMBI.

3. YMeHue reHepupoBarbh UJEU M PaCHpeleisTh CPEIACTBA, HEOOXOIUMBIE ISl UX
peanu3anuu.

4. YMeHue u3BJIeKaTh HH(OOPMALIMIO U3 PA3IMYHBIX HCTOUHUKOB, BKIIIOUYAs CPECTBA
MaccoBoM  HMH(OpMAIMKM, KOMIAKT-IUCKH y4yeOHOro Ha3HA4Y€HHUs, pPEeCypcChl
WNurepHera; ymeHue CBOOOAHO TMOJIb30BATHCA CJIOBApsIMU  PA3IMYHBIX THUIIOB,
CIIPAaBOYHOM JMTEPATypOd, B TOM YHUCIE M Ha JIEKTPOHHBIX HOCUTENISAX; COOIIOIATh
HOPMbI UH()OPMAIITMOHHOW N30UPATENBHOCTH, ITHKH.

5. YMmenue mnonb30BaThCcsl Ha MPAKTUKE OCHOBHBIMHU JIOTMUECKHUMH IPUEMaMHU,
MeTOoJaMH  HaOJIONCHUS, MOJEIUPOBAHUS, OOBSICHEHUS, PEIICHUS MpodIIeM,
IIPOTHO3UPOBAHUS U JIP.

6. YMmeHHs OOBSCHATH SIBJICHHS M TPOIECCHl COLMANBHOM JIEHCTBUTENBHOCTH C
HAyYHbIX, COLMAIbHO-(UIOCO(PCKUX MO3ULMNA; paccMaTpuBaTh HUX KOMIUIEKCHO B
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KOHTEKCTE CJIOKHMBIIMXCS PEANHI U BO3MOKHBIX IEPCIIEKTHB.

7. YMEHUs BBIIOJHATH MO3HABATENbHbIE U NPAKTUYECKHUE 3aJlaHUsl, B TOM 4YHCIE C
UCIOJIb30BAaHUEM IPOEKTHOM JIEATEIbHOCTH HA YpOKax M B JOCTYIHON COLMAJIbHOM
IPaKTHKE.

8. YMmeHue oneHuBaTh C MO3UIUI COLMAIBHBIX HOPM COOCTBEHHBIE MOCTYIKH M
MOCTYNIKU JIPYTHX JIIOJEH; yMEHHE CIyIIaTh COOEeceIHMKa, MOHUMATh €ro TOUKY
3peHUs, IPU3HABATh MPABO JPYrOro 4eJ0BEKa HA MHOE MHEHUE.

IIpeaMeTHbIE pe3yabTaThl 0230BOT0 YPOBHS

1. laBaThb onpenencHus U3y4eHHbIM ITOHATUSM.

2. OnuceIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITEBHO IPOBEACHHBIE SKCIIEPUMEHTHI.
3.AHaIM3UpPOBaTh M OICHUBATH MOCIEACTBHS IS OKPYXKArOMIeH Cpeapl OBITOBOW H
IIPOU3BOJCTBEHHOU AESITEIBHOCTH YEJIOBEKA, CBA3aHHOM C epepadOTKOM BEILECTB.
4.1TpoBOIUTE XUMUYECKUHN IKCIIEPUMEHT.

5.0ka3pIBaTh NEPBYIO IMOMOINb NPU OTPABIEHUSAX, OXKOrax M JAPYyTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1aOOPATOPHBIM 000PYIOBAHUEM.

11 kiaacc.

JIMYHOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPAOCTU 32 POCCHICKYIO
XUMUYECKYIO TIayKy, TyMaHU3M, OTHOIIIEHUE K TPYy, IEJIEYCTPEMIICHHOCTb;

e (QopmupoBaHUE IEHHOCTHU 3J0POBOIO0 U 0O€30MacHOTO 00pasza KU3HHU; YCBOCHUE
MpaBUJ HWHIWBUIYyAIBHOTO M KOJUICKTHUBHOTO O€30MacHOrO0 TIOBEACHUS B
YpE3BBIYAMHBIX CUTYAIIUSX, YTPOXKAIOIINX )KH3HU U 37IOPOBBIO JIFO/ICH;

e B TPyAOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JajbHEHIIICH
o0pa3oBaTenbHON TPACKTOPUH;

® B I[IO3HABaTEJIbHOW (KOTHUTUBHOM, WHTEIUICKTYyaJIbHOW) cdepe — yMeHHe
YIPABJISITH CBOCH IMO3HABATEIIHHOU NEATEILHOCTBIO.

e (opmupoBaHHME  OCHOB  DJKOJIOTHYECKOW  KYJIBTYpPhl,  COOTBETCTBYIOIIECH
COBPEMEHHOMY  YPOBHIO  OKOJIOTUYECKOTO  MBIIUICHUS, pPAa3BUTHE  OIbITA
AKOJIOTUYECKA OPUEHTUPOBAHHONW PEQIICKCUBHO-OIICHOUYHON © TPAKTUYECKOMN
NESATETLHOCTH B )KU3HEHHBIX CUTYAIHUsIX;

MertanpeamerHsble:

® yMEHHE CaMOCTOATEIBLHO OINPEACNITh 1€ CBOEro OOy4YeHHs, CTaBUTh U
dopmynupoBath s ceOsd HOBBIE 3a7aud B ydede W TO3HABATEIHHOU
NEeSTETbHOCTH, pa3BUBAaTh MOTHMBBI W HWHTEPECHl CBOCH T03HABATEIHLHOMN
NEeSTETbHOCTH;

® yMEHHE CaMOCTOATEIHHO IUIAHWPOBATh MYTHU JOCTIKEHUS IeJei, B TOM YHCIIE
aJlbTEpHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubojee 3PPEKTUBHBIE CHOCOOBI
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pelIeHus: yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

YMEHHME COOTHOCUTb CBOM JECUCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMU,
OCYILECTBJIATh KOHTPOJb CBOEH JEATEIBHOCTH B IIPOLIECCE  JTOCTHKEHUS
pe3yibTaTa, ONpeesaTh COCOObl AEMCTBUI B paMKaX NPEJIOKEHHBIX YCIOBUUA U
TpeOOBaHMl, KOPPEKTUPOBATh CBOU ACHCTBUS B COOTBETCTBHHM C MU3MEHSIOLIEICS
CUTyallUEH;

YMEHHE OLIEHHWBATh MPAaBUJIBHOCTH BBINOJIHEHUS Y4e€OHOM 3aJaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pELLCHNUS;

BJIAJICHUE OCHOBAMU CAMOKOHTPOJIA, CAMOOLICHKH, IPUHATUS PELICHUA U
OCYIIECTBICHUSI OCO3HAHHOTO BBIOOpa B y4eOHOH W  TMO3HABaTEIHHOU
NEATEIbHOCTH;

YMEHUE OMNpPENENATh MOHATHS, CO3aBaTh 0OOOIIECHMs, YCTaHABIMBATh AHAJIOTHUH,
KJIaCCU(PUIIMPOBaTh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KpU TEPUH IS
KJIacCU(PDUKalMK, yCTAaHABIMBATh MPUYUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
JIOTUYECKOE PACCYXKJECHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, NEAYKTUBHOE U IO
aHAJIOTUM) U JIETaTh BBIBOJIBI;

YMEHHE CO37aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOJIEIHU U
CXEMBI JIJIsl pelIeHHs] y4eOHBIX U M03HABATEIbHBIX 3a/1a4;

YMEHHUE OpraHU30BbIBATh YUYEOHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIbHOCTh
C YUUTEJEM M CBEPCTHUKAMHM; padOTaTh MHIMBHAYaJIbHO U B TPYIIE: HAXOAMUTH
oOlee pelieHrue U paspemarbh KOH(QIUKTHI Ma OCHOBE COrJIaCOBaHUS MO3UIUN U
yuéra UHTEepEeCcOB; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAUBaTh CBOE MHEHHUE;
YMEHHE OCO3HAaHHO MCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3aJayei
KOMMYHUKAIIUM JUIsI BBIPAKEHUSI CBOMX UYBCTB, MbICIEH M MNOTpeOHOCTEM;
IUIJAHWPOBAHMUSI W PEryJSIMM CBOEW JIESITENBHOCTH; BJIAJICHUE YCTHOM U
MUCbMEHHOM PEYBIO, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIO;

(opMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHMS
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

(dbopMHpOBaHKE U PA3BUTHE FKOJOTUYECKOTO MBIIICHUS, YMEHUE TPUMEHSTh €ro B
[I03HABATEJIBbHON, KOMMYHHMKAaTUBHOW, COLMAJIBHOMN IIPAKTHUKE 51
npodeccuoHaIbHON OpPUEHTAIIUH.

IIpeameTHbIe:
1.B no3naBaTe/ibHOM cepe:

JABaTh OINPENIEICHUS N3YUEHHBIX MOHITHUM;

ONMCAaTh JIEMOHCTPALIMOHHBIE M CaMOCTOSITEJIBHO IIPOBEICHHBIE XHMHUYECKHE
DKCIIEPUMEHTHI;

ONMUCBHIBATh U pPAa3jinyaTbh H3YYECHHBIC KJIACChl HEOPraHUYECKUX COCIUHECHUH,
IIPOCTBIE U CIIOKHBIE BELIECTBA, XUMUYECKHAE PEAKIIUY;

KJIACCU(PUIIMPOBATh H3YUYCHHBIE OOBEKTHl M SIBJICHHS; JeNaTh BBIBOJABI U

YMO3AKIIOYCHHUA U3 H8.6J'II-OI[€HPIﬁ, HN3Y4YCHHBIX XHUMHUUYCCKUX SaKOHOMepHOCTeﬁ,
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IIPOTrHO3UPOBATH CBOMCTBA HCU3YUYCHHBIX BCHICCTB IIO AHAJIOIUH CO CBOMCTBaMH
N3YYCHHBIX;

CTPYKTYpUpOBaTh M3y4YEHHBIA MaTepual HM XUMHUYECKYI0 HH(OpMaImio,
ITOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB;



Coaep:xanue padoueii nporpaMmsbl

BBenenmne (1 u)

MeTtoabl HayuyHoro no3uanus. HaGmoaenue, npeanoiokeHue, runoresa.

Tema 1. Teopusi cTpoeHusi OpraHNYeCKUX coeMHeHuii (6 u)

IIpeamer oprannyeckon xuMuM. BajentHocrb. Ilpenver opranudeckon
xumuu. CpaBHEHHE OPraHMYECKUX COECOUHEHUN ¢ Heopranudeckumu. lIpuponansie,
HCKYCCTBEHHBIC I CHHTETHYECKHE OPIraHUYECKHUE COCTUHEHUS.

XuMHYECKOe CTPOCHHE MOJIeKY/J. XHMHYECKOE CTPOCHHME Kak IOPAIOK
COEMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.

OcCHOBHBIC TOJIOKEHHS TEOPHMH CTPOCHHSI OPraHMYEeCKHX COCAUHECHHIA.
OCHOBHBIE MOJIO)KEHUS TEOPUU XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX COCTUHEHUM.

YriepoaHblil CKeJeT OPraHu4YeckoM MoJiekyJabl. [loHsatue o romosoruu,
roOMOJIOTaxX, H30MEPUHU U U30MEPAX.

KparnocTs xummnueckoii cBsi3u. [louarue 00 uzomepun 1 n3oMepax.

IHonsitue 00 n30Mepax u u3oMepuu. Buasl nzomepun.

Xumuueckre GopMyJibl U MOJIETTH MOJIEKYJT B OpraHUYECKON XUMHUH.

JemoncTpanuu. [lnaBnenne, oOyrivBaHuE U TOPEHUE OPraHUYECKUX BEIIECTB.
Mogenu MoJIeKyJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCIUHEHUM.

Tema 2. YrjieBoa0poAbl U X NPUPOAHBbIE UCTOYHUKH (17 u)

Hpupoansiii ras. Ilpupoassii raz xkak Ttonmauso. [IpenmyiiecTBO MpUpPOIHOTO
rasa rnepen IpyruMy BuaMu TormBa. CocTaB MPUPOIHOTO rasa.

HN3omepusi 1 HOMEHKJIATYPA aJIKAHOB. ['omoyiorHMueckuil psia, HU30MEpUs U
HOMEHKJIaTypa aJIKaHOB.

XuMHUYecKHe CBOMCTBA aJIKaHOB. XMMHUUECKHE CBOMCTBA aJIKaHOB (Ha MpUMepe
METaHa W 9JTaHa): lopeHWe, 3aMEIIEHUE, pA3IOKEHUE U JIErHAPHUPOBAHUE.
IIprMeHenne anKaHoB HA OCHOBE CBOMCTB.

AJIKeHbI. JTWIEH, ero moJy4eHusi. DTUJICH, €ro NnojiydeHue (IeruapupoBaHueM
ATaHa M JETUAPATALHUEH STAHOIA).

XuMH4YecKHe CBOMCTBA AJIKEHOB. XHMMHUYECKHE CBOWMCTBA 3TWIICHA: TOPEHHUE,
KaueCcTBEHHbIE peakinu (oOeclBeunBaHuE OPOMHOM BOJIbI M pACTBOpA NEpMaHIraHaTa
Kauusl), TUApaTanus U noauMepusanus. [lonmatuiieH, ero cBoicTBa U NPUMEHEHHE.
IIprmenenue 3TuneHa Ha OCHOBE CBOMCTB.

AJskaauenbl U Kayuyyku. [lonsarue 00 aikaaneHax Kak yrieBOJOpPOAaX C ABYMS
JIBOMHBIMHU CBS3SIMHU.

XuMHUYecKHe CBOMCTBA ajJIKaJMeHoB. XUMUYECKUE CBOMCTBA OyTaaueHa- 1, 3 u
u30IpeHa: odeclBeYrnBaHuE OPOMHOM BOJIbI M MOJIMMEPHU3ALIMY B KayuyKu. Pe3una.

AJIKHHBI. ALIETWIEH U CIOCO0bI €ro moJjy4eHusi. AILETUIICH, €ro IMOJy4YeHHUe
NUPOJIU30M METaHa U KapOUIHBIM CIIOCOOOM.

XuMnuyeckue cBOMcTBa OeH30/1a. XMMUYECKHE CBOMCTBA OEH30J1a: TOPEHHUE,
rajareHupoBaHue, HuTpupoBanue. [Ipumenenne 6eH307a Ha OCHOBE CBOMCTB.

Hedtb. CocraB m mnepepabdorka HedpTH. CoctaB u mnepepaborka HedTH.
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Hedrenpoaykrel. ben3un. [lonsitue 06 OKTaHOBOM YuCIIE.

Jlemoncrpanun. ['openue wmeraHa. OTHoOmIEHHME JTWIEHA K  PacTBOpPY
nepMaHraHara kKamus u  OpomHoM Boxe. [lomydyenume oTuiieHa peaxuuen
neruaparanuend 3TaHosia. Pa3nokeHWe KaydyKa IpU HarpeBaHHWM, WCIIBITAHHUE
OPOAYKTOB pAa3lOoKeHHsT Ha HemnpeaenbHocTh. Komnekuus oOpas3inoB HedTtu u
He(TENPOIYKTOB.

JlabopaTopHsbie onbIThI. 1. M3roToBiieHne Moaenen MONEKyYJI YII€eBOAOPOAOB. 2.
OOnapyxeHue HENpeIeNbHbIX COCIWHEHUH B IKUAKHUX HePTEenpoayKTax. 3.
[Tonyuenue u cBoiicTBa anerwieHa. 4.03Hakomiienne ¢ kosjuiekuuen «Hedtp u
IPOJYKTHI €€ MepepadoTKm».

Tema 3. Kuciopoacoaep:kamue OpraHu4ecKue cOeIMHEeHNsl U UX NPUPOIHbIE
HCTOYHUKH (19 4)

EnuHCTBO XMMHMUYECKON OpraHM3allH JKWBBIX OPraHU3MOB. XHMHUYECKHM COCTAB
KUBBIX OPTaHU3MOB.

Cmmprel. [lonmydyenue staHosia OpOKEHHEM TIIFOKO3bl M THUIpaTalleil TUiIeHA.
['uapokcunpHas rpymnmna Kak gyHkiuoHanbHas. [IpeacraBnenue o BOIOPOAHOM CBS3H.

XuMHYeCKHe CBOWCTBA OAHOATOMHBIX CHHMPTOB. XHMHUYECKUE CBOWCTBA
ATaHOJa: TOPEHUE, B3aUMOJEHCTBUE C HATPUEM, 0Opa30BaHUE MPOCTHIX U CIOKHBIX
3¢upoOB, OKHUCIEHHUE B anblaeruia. llpuMeHeHue sTaHOAa Ha OCHOBE CBOMCTB.
AJIKOTOJIM3M, €T0 NIOCJIEICTBUSA U NPEYyIPEKICHUE.

MHoroaromubie cnuprhl. [loHATHE O NpENeNbHBIX MHOTOATOMHBIX CIHAPTaX.
I'muuepuH kak mpencraBUTENh MHOTOATOMHBIX CIUPTOB. KauecTBeHHas! peakuus Ha
MHOTr0aTOMHBIE cIUPTHL. [IpruMeHenue rmnepusa.

Kamennbiin yrojpb. ®enos. Kokcoxumuueckoe mpou3BOJICTBO U €0 MPOTYKIIHSL.
[Tonyuenue ¢eHosa KOKCOBAaHMEM KaMEHHOro yriii. B3aumHoe BIUsSHME aTOMOB B
MoJIeKyJie (heHoma.

XuMuyeckue cpoiicrBa (eHosa. B3anmonencTBue ¢ TMAPOKCUIAOM HATPUS U
azotHo  kucnotod. Ilommkonaencamus  ¢eHora ¢ (opmanbaeTUIOM B
dhenonodopmanpaeruanyto cMoiy. [Ilpumenenue gpeHnosa Ha OCHOBE CBOMCTB.

Aabaeruabl. QopManpaeru U aueTaaplderuj] Kak MpeICTaBUTEIN AJIbJIETUIO0B.
ITonsiTue 0 KETOHAX.

Honyyenue aJ1bJeru10B. [Tonyuenue aJbJETUI0B OKHCJICHUEM
COOTBETCTBYIOIIUX CIIUPTOB.

TJIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COpPOUT, OposkeHHE (MOJIOYHOKUCIIOE M
cnupToBoe). [IpumeHenue riatoko3bl HA OCHOBE CBOMCTB.

Jducaxapuabl M nojucaxapuabl. Jlucaxapuasl v nonucaxapunasl. IloHaTtue o
peakuusAX NOJMKOHAEHCAIMM W THUIPOJIM3a Ha NPUMEpPE B3aUMOIIPEBPALICHUN:
IIFOKO3a IIOJINCAXapUI.

JemoncTpanun. OkucieHue crnupra B anpieruja. KauecTBeHHas peakuus Ha
MHoroatomuele crnuptbl. Komnexkuus «KameHHBII yromb W NPOAYKTHI €0
nepepaboTkm». Peakuus «cepeOpstHOro 3epkana» aibJAeTUI0B U I[JIHOKO3bI.



OKxuciIeHHE aTbJACTUIOB U TIIFOKO3BI B KHCIOTHI ¢ ToMoInbio ruapokcuaa mean (11).
JlaGopaTopHbie onbIThl. 5. CBOMCTBA 3THIIOBOTO cniupTta. 6. CBOMCTBa IIMIIEpUHA.
7. CaoiictBa popmanbaeruaa. 8. CBoCTBa YKCYCHOM KUCIOTHL. 9. CBOICTBA KUPOB.
10. CpaBHeHHE CBOWCTB pacTBOPOB MbUIa M CTUpalbHOro mopomka. 11. CpoiicTBa
roko3bl. 12. CBoiicTBa kpaxmania.

Tema 4. AzoTcoaepskaniue coeMHEHUsS] U UX HAXO0XK/IEHUE B KUBOI mpupojae
(12 v)

AMuHBbI. XHUMHYECKHEe CBoiicTBa aMUHOB. [loHsTne 00 ammHax. OCHOBHOCTh
aMHUHOB B CPaBHEHHH C OCHOBHBIMHU CBOMCTBaMHU aMMHAKA.

AnwianH. [lonydyeHne apomMaTH4eCKOr0 aMHHA - aHWIMHA — W3 HUTPOOEH30IIa.
AHWINH KaK OpraHMYeCKOE€ OCHOBaHHE. B3auMMHOE BIMSHUE aTOMOB B MOJIEKYJIE
aHWIMHA: OcJabJieHHne OCHOBHBIX CBOMCTB M B3aMMOJIEHCTBHE C OpPOMHOI BOJIOM.
[IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCHOTBI. [lonydyeHne aMUHOKHMCIOT ©3 KAapOOHOBBIX KHUCIOT U
TUAPOJIU30M O€NKOB. XHWMHUYECKHE CBOMCTBA AMHUHOKHUCIOT KakK aM(OTEepHBIX
OpraHUYECKUX COEAWHEHUI: B3aUMOJECHCTBUE CO LIEIOYAMH, KUCIOTaMH U APYT C
apyrom (peakuus noiukoHaeHcaun). [lentuanas cBsi3b U MOJUTNETITHIBL.

beakn kak moaunentuabl. [lomyueHnue 6eIKoB peakiuei
MOJUKOHJICHCAIIMM aMUHOKUCIOT. [lepBuuHasi, BTOpUYHAs U TPETUYHASA CTPYKTYPBI
O0enkoB. XHMHYECKUE CBOICTBAa OEJIKOB: TOpPEHHE, JI€HATypalus, TUAPOIU3 U
LBETHBbIC peakiuu. buoxumuueckue (yHKIUU OCNKOB. ['eHETHUECKasl CBSI3b MEXKIY
KJIacCaMU OPTraHUYECKUX COCTMHEHUH.

I'eHeTH4YecKkas CBA3b MEXKAY KJIACCAMHU OPraHUYECKUX COeIMHEHMIA.

HyxkienHoBble KHCI0TBI. CHHTE3 HYKIEHHOBBIX KHUCIOT B KIETKE W3
HyKJIeoTH10B. OOIIMIA 1J1aH CTpoeHus HykieoTuaa. CpaBHEHHE CTPOSHUS U HyHKIIUN
PHK u JHK. Posib HyKJIEHHOBBIX KUCJIOT B XPaHEHUU U MEPEAAUYE HACIEACTBEHHOM
uH(popmanuu.

Jemoncrpanun. PactBopenue u ocaxjaeHue 0enkoB. [[BeTHbIE peakuuu OEIKOB:
KCaHTOMPOTENHOBAs U OuypeTtoBas. Mozaens mosexysnsl JIHK.

JlaGopaTopHsbie onbIThL. 13. CBOMCTBaA OCIIKOB.

AMuHbI. XHUMHYeCKHEe CBoiicTBa aMUHOB. [loHsiTne 060 ammuHax. OCHOBHOCTh
aMUHOB B CPAaBHEHHH C OCHOBHBIMU CBOMCTBaAaMHU aMMHAaKa.

AnwanH. [lonyueHue apoMaTWyecKoro amMWHa - aHWIMHA - U3 HUTPOOEH307a.
AHWINH KaKk OpraHMYecKoe OCHOBaHHE. B3aumMHOEe BIHUSHHUE aTOMOB B MOJICKYJIE
aHWUJIMHA: OCJa0JICHUE OCHOBHBIX CBOMCTB M B3aWMOJICUCTBHE C OPOMHOM BOJIOM.
[IpumeHeHne aHUIMHA HAa OCHOBE CBOMCTB.

AMMHOKHUCHOTBI. [lonydeHne aMHUHOKHMCIOT ©3 KapOOHOBBIX KHUCIOT U
TUAPOJIM30M OCNKOB. XHWMHUYECKHE CBOWMCTBA aMUHOKHCIOT Kak aM(OTepHBIX
OpraHUYECKUX COEAWHEHUI: B3aUMOJEHCTBUE CO IIEIOYAaMH, KUCIOTaMH U JPYT C
apyroMm (peaxkuusi noJukoHAeHcanun). [lentuaHas cBs3b U NOJUNENTU/IBIL.

beaxkn kak nmoaunenTuabl. [lonyudeHue OenKoB peakuue MOJUKOHIACHCAIUU
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amMuHOKHCIOT. [lepBuuHasg, BTOpUYHAsT M TPETHYHAsA CTPYKTYypbl OEJIKOB.
XUMHUYECKHE CBOMCTBAa OEIKOB: TOpEHHE, JAeHaTypalusi, THApPOJIU3 U IIBETHHIC
peakuuu. buoxumuueckue QpyHkiuu OeiakoB. ['eHeTHueckas CBA3b MEXAY KJIaccamu
OpraHUYECKUX COCTUHEHUN.

I'enHeTH4eckas CBA3b MEKAY KIACCAMU OPraHUYECKUX COeIMHEHM .

HyxkiennoBble kucjgoTbl. CHHTE3 HYKIEMHOBBIX KHCIOT B KJIETKE W3
HyKJ1eoTHA0B. O01uii mian ctpoeHus Hykieotuaa. CpaBHeHHE CTpOCHUS U QYHKIIUN
PHK n IHK. Ponp HyKJIIEMHOBBIX KHCJIOT B XpaHEHUH U Iepefadye HacIEACTBEHHOU
uHpopMarmm.

JemoncTpanuu. PactBopenne u ocaxaeHue OenkoB. [[BeTHbIe peakiuu OENKOB:
KCaHTONIPOTEHUHOBas U buyperoBas. Moaens monekyisl JJHK.

JlaboparopHble onbIThI. 13. CBoiicTBa OETKOB.

IIpakTnyeckass padora Nel. Pemenue SKCHEPUMEHTANBHBIX 3a4ad IO
UJEHTU(UKAIUS OPraHUYECKUX COSIUHEHU.

Tema 5. Xumus v xu3ub (11 4.)

®epmeHTbl. DEpPMEHTHI KaK OMOJIOTMYECKUE KaTaIu3aTOphl OEIKOBON MPUPOIBI.

OcoOennoctn  crpoenuss u  ¢QyHkuuii  ¢depmenHToB.  OcoOeHHOCTH
¢byHkuuonupoBanust pepmeHTOB. Posib (hepMEHTOB B KU3HEACSTEIBHOCTU JKUBBIX
OpPraHU3MOB U HApOJAHOM XO35HCTBE.

Buramunsbl. Ilonstne o Butammuax. Hapymenus, cBs3aHHbIE ¢ BUTaMUHAMM:
ABUTaMHUHO3bl, TUIIOBUTAMHHO3bl W TUNEpPBUTaMUHO3bl. Butamun C Kak
MIPEACTABUTENDL BOJAOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KaK IPEICTaBUTEID
KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonbl. IlonATHE ©0 TOpMOHAaxX Kak TyMOPAJIBHBIX  PETYJATOpPAX
KU3HEICATEIBHOCTU KUBBIX OPTaHU3MOB.

HNucyaun u agpenanud. VHCYyIMH U aJpeHaInH KakK NPEICTaBUTEIN FOPMOHOB.
[Ipodunaktuka caxapHoro nuadera.

JlekapcrBa. JlekapCcTBeHHass XWMMSA: OT MATPOXMMHHM 1O XUMHOTEPANUU.
AcnupuH. AHTUOMOTHKH U TUCOAKTEPUO3.

AcnUpUH. AHTHOMOTHKHU M TUCOAKTAPHO3.

Hapxomanusi, 6opboda ¢ Hell. HapxoTuueckue Bemectsa. Hapkomanusi, 6oproa ¢
Hel U po(UIaKTHKA.

HckyccrBeHHble  mojMMepbl.  TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIE
MTOJIUMEPBHI.

IHonyyeHne MCKYCCTBEHHBIX MOJUMepoB. IlonydyeHne HCKYyCCTBEHHBIX
MOJIUMEPOB, KAK MPOJYKTOB XMMUYECKON MOAU(PUKALNUUA MPUPOTHOTO MOJIUMEPHOTO
CBIPbSI.

HckyceTBeHHbIE BOJIOKHA. JIaBcaH, HUTPOH U KaITpOH.

CunTernyeckne moauMepsl. IlpencraBurenu CHHTETHYECKHMX —IUIACTMACC:
MOJIMATUIIEH HU3KOTO M BBICOKOI'O JABJIEHUS, OJUITPOIHIIEH U TOJUBUHWIXJIOPHU.

IIpakTnueckas padora Ne 2. Pacrio3HaBaHu€ M1acTMAacC U BOJIOKOH.
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Crpykrypa mosumepoB. CTpyKTypa MOJIMMEPOB JUHEWHAs, pa3BETBICHHAs U
IPOCTPAHCTBEHHAS.

IIpeacraBuTe I CHHTETHYECKHUX IVIACTMACC U CHHTETHYECKHUX BOJIOKOH.
[IpencraBuTen CHHTETUYECKHX IUIACTMACC: MOJHUATUIEH HU3KOTO M BBICOKOTO
JTABJICHUSI, OJUIIPONUIIECH U TTOJIMBUHWIXJIOPHUI.

Hemoncrpanuu. Komrekuuss mmiactmacc W usgenut w3 Hux. Kosmekuoun
HUCKYCCTBEHHBIX M CHUHTETUYECKHM BOJIOKOH W WU3AEIUA U3 HUX. PaznoxeHue
MEePOKCHUIA BOJOpPOAA KaTaja3ol ChIPOro Msica M chiporo kaprodens. Mcmeitanue
Cpelibl pacTBOpa acCKOPOMHOBOM KHUCIOTHI MHANKATOPHON OyMaroi.

Jlaboparopubie onbIThl. 15. O3HakoMjeHHE C O0pa3laMu  KaydyKOB.
IpakTnueckas padora Ne2. Pacno3HaBaHue NJIacTMAcC U BOJIOKOH.

JlaGopaTtopublie onbIThl. 15. O3HakomieHue ¢ oOpaslaMu KaydyKOB.
IpakTnuyeckas padora Ne2. PacnozHaBaHue niacTMacc U BOJIOKOH.

11 xkiaace

Tema 1. Ilepuoguveckuii 3aK0H U CTPoeHUe aTomMa. (6 4acoB)
OtkpoiThe /I.U. MenaeaeeBsiMm Ileproanueckoro 3akoHa.
[lepBble MOMBITKU KIacCCU(PUKAUN XUMUUYECKUX AJIEMEHTOB. BaskHele noHsATHs
XMMHH: aTOM, OTHOCUTEIbHAS aTOMHasg M MoJieKyJisipHas maccel. Otkpbeitue 1. U.
MenpneneeBsiM Ilepuoanueckoro 3akoHa. Ileproguyeckuii 3aKkoH B pOPMYIHPOBKE
J1. 1. Menneneena.
Iepunoauuyeckas cucrema /I.A. MenaeiieeBa
ITepuomuueckas cucrema JI. M. MenaeneeBa kak rpadudeckoe OTOOpakeHHE
IIEPUOINYECKOIO 3aKOHA. Pa3nuuHble BapUaHTbl MNEPUOJNYECKONM CHCTEMBI.
Ilepuonpl u rpymnmbl. 3HAY€HUE MEPUOAUYECKOTO 3aKOHA M NEPUOANYECKON
CUCTEMBL.
Crtpoenue aToma.
ATomM— crnoxHasg yactuia. OTKpBITHE 3JIEMEHTAPHBIX YAaCTUL U CTPOEHUS aToMa.
Anpo aroma: mpoTOHBI U HEUTPOHBI. M30Tombl. M30TONB BOKOpOAa. DNEKTPOHBI.
DrekTpoHHas 000J04YKa. DHEpreTuyeckuil yposenb. Opouranu: S u p, d- opouTau.
Pacnipeniesienrie  37€KTPOHOB MO JHEPreTUYECKHUM YPOBHSIM U OpOUTAISM.
DJeKTpOHHBIE KOH(UIypaluu aTOMOB XHMHUYECKHUX JJIEMEHTOB. BaseHTHbIe
BO3MOKHOCTH aTOMOB XMMUYECKUX 3JIEMEHTOB.
Ilepnoau4yeckuii 3aKOH U CTPOCHUE aTOMA.
CoBpeMeHHOE TMOHATUE XHUMHUYECKOro j3yieMeHta. CoBpemeHHas (QopMyIHpOBKa
MEepPUOINYECKOro 3akoHa. IlpuumHa TNEPUOJMYHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JeMEHTOB. OCOOCHHOCTH 3allOJIHEHUs DHEPreTUYeCKUX YpOBHEH B
AIIEKTPOHHBIX ~ O0OJIOYKAaX AaTOMOB TEPEXOJHBIX DJIEMEHTOB. JIEKTPOHHBIC
CeMeICTBa AJICMEHTOB: S- U P-3JIeMeHThI; - u f-37eMeHTEhI.
Hemonctpauuu. Paznununsie popmsl [lepuoanueckoit cucremst /1. Y. Menneneesa.
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Tema 2. Ctpoenne BemecrBa. (18 yacon)
KoBajieHTHasi XUMHYeCKasl CBA3b.
ITouatne o koBaneHTHOM cBsizu. OOmas »snexkTpoHHas mnapa. KpaTtHocThb
KOBAJICHTHOM CBS3U. OJEKTPOOTPUUATENBHOCTh. [lepeKkpbIlBaHUE 3IEKTPOHHBIX
opOuTanei, 6- u n-cBsi3u. KoBasieHTHas MOJIIpHAs U KOBAJIEHTHAs! HETIOJSIPHAS
xuMmuueckre  cBsi3u.  OOMEHHBII W JIOHOPHO-aKIENITOPHBI  MEXaHU3MBbI
o0Opa3oBaHMsI KOBAJICHTHOW CBA3U. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMS. 3aKOH ITOCTOSHCTBA COCTAaBa ISl BELIECTB MOJIEKYJISIPHOTO CTPOCHHSI.
HNonnass xumMu4eckas CBA3b.
Katnonel u annonsl. MloHHas cBs3p U ee cBoucTBa. MoHHAs CBA3H Kak KpaulHUU
ClIydyall KOBAJICHTHOW MOJSIPHOM CBsA3UM. QPOpMyJIbHAs €IWMHHIA BEIIECTBA.
OTHOCUTENBHOCTD JIEJICHUS] XUMUYECKHUX CBSI3€M HA TUIIBI.
Mertauinueckass XUMHYECKasl CBA3b.
OOmue @Qusnueckre CBOICTBA METAIOB. 3aBHCHUMOCTh 3JIEKTPONPOBOJHOCTH
METaJuIoB OT Temneparypsl. CrutaBbl. UepHbIE U IBETHBIE CIUIABBI.
ArperaTHbie COCTOSIHMS BelleCTBA.
["a3b1. 3akoH ABoragpo Juist Ta30B. MOJSIpHBIM 00BEM Ia3000pa3HbIX BEIIECTB (IIPH
H.y.). Kunkoctu.
BoaopoaHasi xumnuyeckasi CBA3b.
Bonopoanast cBsizb, Kak OCOOBI ciydaid MEXMOJIEKYJISPHOTO B3aUMOJECUCTBUS.
Mexanusm ee 00pa3oBaHUs U BIMSHUE HA CBOWCTBA BEUIECTB (HA PUMEPE BOJBI).
Hcnonp3oBanue BOAbI B OBITY M Ha MpPOU3BOJACTBE. BHYyTpHuMOiekyispHas
BOJIOPOJHAs CBSI3b U €€ OMOJIOTHYecKasi poib.
Tunbl Kpucrajmyeckux pemerok. Kpucrammmyeckas pemerka. HoHHbIe,
METAIMYECKUE, ATOMHBIE W  MOJICKYJSIDHBIE  KPUCTAJUIMYECKHE  PELIETKU.
Annorponus. AMOpQHBIE BEIIECTBA, UX OTJIMYUTEIbHbIE CBOMCTBA.
Yucrslie BemecTBa, cMec. CMecu M XUMHYECKHE COeINHECHUS.
['oMoreHHbIe U reTeporeHHble cMecu. MaccoBasi 1 00beMHast 10IM KOMIIOHEHTOB B
cMecu. MaccoBas fois mpuMecei. Penenue 3axad Ha MacCoBYIO JIOJIIO IPUMECEH.
Knaccugukanus BenecTs 1o CTeNeHn X YUCTOTHI.
JIucnepcHbie CUCTEMBI
[Tonsatue nucnepcHoil cucteMbl. JlucnepcHas ¢aza W AUCIEPCUOHHAs Ccpeja.
Knaccudukanus gucnepcHbix cucreM. KosuiouiHpie TUCTIEPCHBIE CUCTEMBI. 30JI1 U
TENu.
3Ha4YeHUe OUCIIEPCHBIX CUCTEM B MPUPOAE U )KU3HH YETIOBEKA.
JleMoHCTpauuu.
Mojenb KpUCTAUIMYECKON PELIETKH XJIOPUIA HATPHUSL.
OO0pa3ipl MUHEPATIOB ¢ MOHHOW KPHUCTALTMYECKON PEMIeTKOW: KaJlbIUTA, TaIuTa.
Mopenu KpUcTayuIMueCKUX PENIETOK «CyXOro Jbaa» (Wi uoja), aamasa, rpapura
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(unu kBapia). Tpu arperatHbiX COCTOSTHUS BOABL. JIUCTHILISALMS BOJIBI.

OOpa3ipl pa3IUYHBIX JUCIEPCHBIX CUCTEM: SMYJbCHH, CYCIEH3UH, a’po3oJei,

reneit u 3oneit. Koarymsius. Cunepesuc. Dddext Tunmamns.

JlaGopaTopHbIe ONBITHI.

1. OnpeneneHue CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUMA KPHUCTANIMUECKOM

pemieTku. 2. O3HaAKOMJIEHUE C KOJUIEKIIMEHW MOJIMMEPOB, MJIACTMACC U BOJIOKOH U

m3aenuid w3 Hux. 3. JKECTKOCTh BOABL. YCTpaHEHUE KECTKOCTH BOJIbL. 4.

O3HakOMJICHHE C MUHEpPaJbHBIMA BOAaMH. 5. O3HAKOMJIEHUE C JUCIIEPCHBIMU

CUCTEMaMHU.

IIpakTuyeckas padora Ne 1. «Ilonyuenue, coOupaHue 1 paclio3HaBaHUE ra30By.
Tema 3. DuekTposanTuyeckas guccounanus. (19 yacon)

PacTBOpBI.

PacTBOpbl Kak TOMOTE€HHBIE CHUCTEMBI, COCTOSIIME M3 YaCTHUI] PACTBOPHUTEI,

PaCTBOPEHHOIO BEILIECTBA U IPOJAYKTOB UX B3aUMOJCHUCTBUSI.

PactBopenue kak GU3NKO-XUMUYECKUNA MPOIIECC.

MaccoBas 10J1s1 paCTBOPEHHOT'O BELIECTBA. THUIIBI PpaCTBOPOB.

MossspHas KOHIIeHTpalus BemecTsa. MUHEpaabHbIE BOJIBI.

Teopus 3JIEKTPOIUTHYECKOM TUCCOUALIMH.

DIIEKTPOIUTEl W HEAIEKTPOIUTHL. CTENneHb 3NEKTPOJUTHYECKOW IHCCOLUALNU.

CuiibHBIE M C1a0bIe AJEKTPOIUTHI. YPaBHEHUSI JICKTPOJUTHUECKON JUCCOIUALINH.

Mexanu3Mm qucconnanuu. CTyneHuyartas quccounanusi. BogopoaHbiil moka3aTess.

Kuciorbl B cBeTe TEOPHH DJICKTPOJUTHUECKON nucconmanuu. OOmue cBOWCTBA

HEOPraHMYECKUX M OPraHWYECKUX KHUCJIOT. YCIOBHUS TEUECHUS PEAKIUU MEXIY

DJIEKTPOJIUTAMU Ji(o) KOHIIA. Crnenuduaeckue CBOWCTBA a30THOM,

KOHILIEHTPUPOBAHHOM CEPHOM U MypPaBbUHOM KHUCIIOT.

OcHoBaHMSI B CBET€ TEOPHUM  DJICKTPOJIUTUYECKOM  AUCCOUMALMH, HUX

Kiaccupukanuss u oOume CBOWCTBA. AMMHBI, KaK OPraHUYECKUE OCHOBAaHUSI.

CpaBHeHUE CBOMCTB aMMHaKa, METUJIAMUHA U aHWJIMHA.

Cosiu B cBEeTe TEOpPUU DICKTPOJUTUYECKON TUCCOIMAINH, WX Kiaccudukamus u

obmue croiicTBa. Conu Kucible U OCHOBHBIE. CONM OPTaHMYECKUX KHUCIOT. MbLia.

DNEKTPOXUMHUYECKUNA PAJl HANPSHKEHUHM METAJIOB W €r0 MCIOJIb30BaHUE IS

XapaKTEPUCTUKH BOCCTAHOBUTEIILHBIX CBOMCTB METAJJIOB.

I'mpponms.

Cnyyau runposmsa coisiei. Peakuust cpenst (pH) B pacTBopax TMApPOIU3YIOMIMXCS

coJiel. ' maponmn3 opraHnueCKux BEIIECTB, M0 3HAUYCHUE.

JemoncTpauun. HcnpiTaHue pPacTBOPOB 3JIEKTPOJUTOB U HEJIEKTPOIUTOB Ha

MpeaMeT AUCCOIUALUN. 3aBUCUMOCTh CTEIEHU 3JIEKTPOJUTHUUECKON HUCCOLHAIIU

YKCYCHOM KHCIIOTBI OT pasz0aBieHus pactBopa. [Ipumepbl peakiuii HMOHHOTO

oOMeHa, UIYIIUX C 00pa30BaHUEM OCaJiKa, ra3a Wiu BOAbl. XUMUYECKHE CBOWCTBA
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KHUCJIOT: B3aUMOJECICTBUE C METAJlJIaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCHAAMH,
OCHOBaHMIMHU (I1I€JI0YaMU U HEPACTBOPUMBIMU B BOJIE), COJISIMHU.
B3auMopeiicTBue a30THOM KHUCIOTBI ¢ Menplo. Pa30aBiieHHe CEpHOMl KHCIOTHI.
OOyrinvBaHuE KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTOM caxapo3bl. XHUMHUYECKHUE
CBOWCTBA IIEJIOUEH: peakius HEUTpaavu3allH, B3aUMOJICHCTBUE C KHUCIOTHBIMHU
OKCHJIaMM, COJIsIMM. PasimoxeHune HepacTBOPHUMBIX B BOJE€ OCHOBAHUM IIPU
HarpeBaHWH. XHMHUYECKHE CBOWCTBA COJIEH: B3aUMOJACHCTBHE C METAJUIAMU,
KUCIIOTaMH, IIeJI0YaMHu, C JPYTUMHU COJsMU. [uaponu3 kapOuaa KaJibliusl.
N3yuenne pH pacTBOpOB TUAPONIM3YIONIUXCS COJICH: KapOOHATOB MICJIOYHBIX
METAJJIOB, XJIOPUA U alleTaTa aMMOHMS.
JlabopaTopHbIe ONBITHI.
6. O3HakomyieHME C KoOJUleKuern Kucyaor. 7. llomyuenme w  cBoMcCTBa
HEpPAaCTBOPUMBIX OCHOBaHUU. 8. O3HAKOMJIEHHE C KOJUIEKIMEWM OCHOBAaHWM. 9.
O3HakOMIIEHHE C KOJUIEKIIMEH MHHEpaioB, cojepxkamux coyu. 10. Hcnbertanue
pPacTBOPOB KHCIIOT, OCHOBAaHWM M cojell mHaukaropamu. 11. Pasnuunele ciayyaun
rUAposn3a cosiel. 12. 'maponus XJI0pUa0B U alleTaToB IIEIOYHBIX METAIIIIOB.
IIpakTnyeckas padora Ne 2. «PemeHne 53KCIIEpUMEHTANBHBIX 3a7ad Ha
UIECHTU(UKALIMIO HEOPTaHUYECKUX U OPTraHUYECKUX COCAUHEHUI.

Tema 4. Xumuveckue peaknuu. (23 yaca)
Kanaccupukanusi XuMUYECKUX peaKIMid.
Peakuuu, naymme 0e3 u3MeHeHHUs coctaBa BeuecTB. Kiaccuduxaius no yuciy u
COCTAaBy pEarupyrollyux BELIECTB U IMPOAYKTOB peakuuu. Peakuny pasiioxeHus,
COCIUHEHMs, 3aMeUIeHUs] W OoOMeHa B HeOopraHudeckod xumuu. Peakuun
IIPUCOEINHEHHNS, OTILEIUICHUs, 3aMEIIECHUs]T M H30MEpU3ali B OpPraHUYECKOU
xuMmuM. Peakiiuy noimmepusanny Kak YacTHBIM Cly4dad peakiui MPUCOEIUHECHUS.
TennoBoit 3pPekT XUMUYECKOW peakiuu. IJK30- U DHAOTEPMUUYECKUE PEaKIUU.
Tepmoxumuyeckue ypaBHEHUSI. Pacuer KOJINYECTBA TETUIOTHI o
TEPMOXHMHUYECKUM YPAaBHEHUSM.
CkopocTh XUMHYECKHUX PeaKIui.
[IoHsiTHE O CKOPOCTM XHMHUYECKMX PEAKLUHi, aHaJIUTHYECKOE BBIPAKECHUE.
3aBUCUMOCTh CKOPOCTH PEAKUHMH OT KOHLEHTpalUH, HaBICHUS, TEMIEpPaTyphl,
MPUPOJBl PEATHPYIOIIUX BEHIECTB, IUIOMIAAA MX COINPUKOCHOBEHUS. 3aKOH
NEUCTBYIOIIMX Macc. PelreHne 3a1a4 Ha XUMUYECKYI0 KUHETHKY .
Karanus.
Karanuzaropel. Karanus. ['oMOreHHBII M TeTeporeHHbl Kartanu3. [Ipumepsl
KaTaJUTUYECKUX MPOLIECCOB B MPOMBIIUICHHOCTH, TEXHUKE, ObITY. DEpPMEHTHI U UX
OTJIMYUS OT HEOPraHMYECKUX Karaiau3aropoB. [IpuMeHeHHe KaTajiu3aToOpoB U
(bepMeHTOB.
XuMu4eckoe paBHOBecHe.
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OOpatumble U1 HEOOpaTUMBbIE peaKIuu. XUMUYECKOE PABHOBECHE M CIOCOOBI €ro
CMEIIECHUSI HAa TMpuUMepe TnoiydyeHus ammuaka. CuHTE3 aMmuaka B
NpPOMBINUICHHOCTH.  [loHATHE 00  ONTUMAalbHBIX  YCJIOBUSIX  MPOBEJICHUS
TEXHOJIOTUYECKOTO MPOoIIeCcca.

OxucanTeIbHO-BOCCTAHOBUTEILHbIE MPOLECCHI.
OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTEIh W BOCCTAHOBUTEID.
Okucnenue u BoccraHoBiieHHE. (COCTaBIEHHE YPaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN METOJIOM AJIEKTPOHHOTO OallaHca.

0o0IIHe CBOWICTBA METAJLJIOB.

XUMHYECKHE CBOWCTBA METAUIOB KAaK BOCCTAaHOBUTENEW. B3aumopnencTBue
METa/UIOB C HEMETAJUIAMH, BOJOW, KHCIOTAMH M  PacTBOPaMH  COJICH.
Mertamnorepmus.

Koppo3ust MeTa/10B Kak OKUCIUTEILHO-BOCCTAHOBUTEINIBHBIN mporiecc. CrocoObl
3alIUThl METAILUIOB OT KOPPO3UH.

O0mme cBOMCTBA HeEMETA/UIOB. XHMHYECKHE CBOICTBA HEMETANIOB Kak
okucinurened. B3ammopneilicTBue ¢ MeTauiamMu, BOAOPOAOM M JIPYTHUMH
HeMmeTauiamu. CBOMCTBAa HEMETAJNIOB KaK BOCCTAaHOBUTENEW. B3anmoneilicTBue ¢
MPOCTBIMU M CIIO)KHBIMH BEIIECTBAMHU-OKUCIUTEIAMHU. OOIasi xapakTepuCTHKa
rajioreHoB. OO01re crocoObl MOTYUYSHUS] METAIIJIOB U HEMETAJIIOB.

DJIeKTPOJIN3.

DJIEKTPOJIN3 PACTBOPOB U PACIIaBOB AJIEKTPOJIUTOB HA MPUMEPE XJIOPHUA HATPHSL.
ONEKTPOJUTUYECKOE  MOJydeHue  amoMuHus.  IIpakthudeckoe  3HaueHUE
anekTponu3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

JlabopaTopHbIe ONbITHI.

13. ITonydeHue KuCIOpOAa pa3IoKECHHEM IMEPOKCHIAa BOAOPOJA C TMOMOIIBIO
JTMOKCHJIa MapTraHiia U KaTaiasbl celporo kaprodens. 14. Peakius 3amenieHust Mmeau
xenesom B pactBope cyabpara wmemu (II). 15. Ilomyuenuwe Bomopona
B3aUMOJICICTBUEM KHUCJIOTBI C IIMHKOM. 16. O3HakOMJIEHHE C KOJUIEKIIUEN
MeTaiioB. 17. O3HaKOMIIEHUE C KOJUIEKIIUEW HEMETAIIOB.

I'eHeTH4Yeckasi CBSI3b MEXKAY KJIACCAMHM HEOPTraHUYECKHX M OPraHUYeCcKHX
BelIeCTB.

[TonsATHE O TEHETUYECKOM CBA3U U TEHETUUECKOM psiie. [ eHeTnueckum psia MeTasa
n HeMetayia. OCOOCHHOCTHM TEHETHMYECKOTO psja M TEeHETHUYECKOW CBS3U B
OpraHuYecKoi XuMuu. B3anMOCBSI3b HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB.
IIpakTnueckas padora Ne 3 «I'eHeTnueckas CBA3b MEXKIY Pa3IMYHBIMU KJIaCCAMU
HEOPraHMYECKUX U OPTAaHUYECKUX BEILIECTB

Kontpoabnas padora Ne3 no reme «XumMu4ieckasi peakuusb)

Posb XxXuMuUH B MOeH KU3HH.
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TemaTnuyeckoe IJIAHMPOBaAHME

10 knacc.
No/mt HaszBanue Tembl KonnuectBo [IpakTrueckue KonTtposnbhbie
4acoB paboThl paboThl
1 |Beenenue 1
2 [Teopus crpoeHus 6
OPraHUYECKUX COCTUHEHUI
3 [YrmeBomopoasl U uxX 17 Nel
[ [pupoIHbIE HCTOYHUKHU
4 [Kucmopojacoaepxaiiue 19 Ne2
OpraHUYECKUEe COCTUHEHUS U
WX IPUPOAHBIC HICTOYHUKHU
5 |A3oTconepxkaiue 12 Nel No3
OpraHUYECKUEe COCTUHEHUSI.
6 [XuMmus u )KU3Hb. 11 Ne2
Toro 66 2 3
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TemaTuuyeckoe NVIAHUPOBAHUE

11 knacce
No/mt HaszBanue Tembl KOJINYECTBO [IpakTnueckue KonTtposnbhbie
4acoB paboTsI paboThI
1 [Tepuonnueckuii 3aKOH 1 6
CTPOCHHE aToMa
2 CrpoeHue BeniecTBa 18 [Tonyuenue, «CTpoeHnue aroma» u
coOupanue u «Ctpoenue
pacrno3HaBaHHE BEIICCTBA
ra3os
3 DNeKTpoTUTHYECKAs 19 Pemenne «DNEKTPOINTHYUECKAS
JUCCOLIMAIUS AKCIIEPUMEHTAIBHBIX JTUCCOLIAAITUS)
3a1a4d Ha
UJIECHTU(DUKAITUIO
HEOPTaHUYECKUX H
OpPTaHUYECKUX
COCIMHEHU N
4 XUMUYECKUE PeaKINU 23 I'enetnyeckas cBs3b «Xumuueckas
MEX]Ty KJ1accaMu peaKuusdy
HEOPraHUYECKUX U
OpPTaHHYECKUX
BEIIIECTB
Htoro 66 3 3
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10 kaacce

No Tema ypoka
1/1 Beenenue(1u.) [Ipenmer oprannueckoit xumuu. [T0BTOpHBIN HHCTPYKTaXK.
o1 Teopusi cTpoeHust oprannyeckux coequHenmni (44.). BaneHtHocts. XuMuueckoe
CTPOCHHE MOJIEKYI.
3/2 OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOCHUS OPTaHUYECKUX COSTUHEHHIM.
4/3 [TonsiTue o romonorax u romosnoruu. IlonsTre 00 M30MEepHH U U30MEPAX.
5/4 Xumuueckue GOopMyIIbl 1 MOJEIU MOJIEKYJI OPTraHUYECKUX COSIUHEHHIA.
6/1 Yraesoaopoasl U ux npupoanbie ucTouyHMKN(18 4). IIpupoansiii ra3. M3omepus u
HOMEHKJIaTypa aJKaHOB.
712 XVMHYECKUE CBOWCTBA AJIKAHOB.
8/3 ATnKeHbl. DTUJIEH, €r0 MOJyYEHUS.
9/4 XVMUYECKUE CBOWCTBA AJIKECHOB.
10/5 AJKagueHbl U KayuyyKu.
11/6 XHWMHUYECKUE CBOMCTBA AJIKaIUECHOB
12/7 HarypayibHblli 1 CHHTETUYECKUN KaydyKH.
13/8 ATNKUHBI. ALIETHIIEH U CHIOCOOBI €T0 MOIY4YEeHHUS.
14/9 XUMHYECKUE CBOMCTBA AJTIKUHOB.
15/10 [TpumeHeHue aneTuIIeHa.
16/11 ApoMaTndecKkue yriieBoAOpOIbl.
17/12 CoBpeMeHHBIE NPE/ICTaBIEHUS] O CTPOEHUH OEH3071a.
18/13 XUMHYECKUE CBOICTBa OCH30a.
19/14 Hedts u cocTas.
20/15 [TepepaboTka HedTH
21/16 Oxpana okpyxaromeid cpenpl Tpu  HedTenepepabOTKe U TPAHCIOPTUPOBKE
He(TempOaYKTOB.
22/17 VYpok 000011€HNE 110 TEME YIIIEBOJOPOIBI.
23/18 KontponbHas padoTa mo teme: « YTIeBOI0POIABD».
24/2 Kucaoponoconep:xaiimue opranayeckue coeJUHHEHNsI U UX MPUPOIHbIe HCTOYHUKH
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(21 4.) CiupTsI.

25/3 [Tomyuenue cnupToB.

26/4 XVMHYECKUE CBOWCTBA OJIHOATOMHBIX CIIUPTOB.

2715 MHOroaTOMHBIE CITUPTHI.

28/6 [ToBTOpHBIN MHCTpYKTaX. KamMeHHbIH yroiab. @eHobl.

29/7 DeHOJIBI.

30/8 XuMHu4ecKue cBoicTBa (heHoa.

31/9 Ansaeruasl. [lonydyeHue anbaeruaos.

32/10 XHUMHUYECKHE CBOMCTBA AJIbIIETMUIO0B.

33/11 Kap6onossie kucnotsl. Knaccudukanus, HOMEHKIATypa U H30MEpHSL.

34/12 XUMHYECKHE CBOWCTBAa KAPOOHOBBIX KHUCIIOT.

35/13 CroxHbie 3QupsI.

36/14 CBoiicTBa CIIOKHBIX YPHUPOB.

37/15 XKupsi.

38/16 YrneBoabl M X KiIaccuPUKaIuS.

39/17 CBolicTBa M IPUMEHEHUE IITHOKO3bI.

40/18 Jucaxapubl.

41/19 [Monucaxapuabl.

42/20 O06o00menue 3HaHu# Mo TeMe: «Kucnopoaocoaepxaiine OpraHnueckiue COeTMHEHUS U
WX MPOU3BOJIHEICY.

4321 KonTponbHas pabdoTta mo teme: «Kucinopoaocoaepxaiiie OpraHndecKue COSTMHEHIS
U UX TTPOU3BOTHBICY.

44/1 A3oTcoaep:xaiiue opranudyeckue pemecrsa (13 4). AMUHBL

45/2 XUMHYECKUE CBOMCTBA AaMUHOB.

46/3 AHMWIIMH U €ro CBOMCTBA.

4714 AMUHOKHUCIOTBI

48/5 XUMHYECKUE CBOMCTBA aMUHOKHCIIOT.

49/6 benkn.

50/7 buonoruueckue ¢pyHKIUU OEIKOB.
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51/8

XHUMHYECKHE CBOMCTBA OEJIKOB.

52/9 HyxJenHoBbIE KUCIIOTHI.

53/10 [Tpaktuyeckas padora Ne 1. MneHTudukanus opraHn4ecKux COCTUHEHUI

54/11 I'eneTndeckas CBA3b MEXAY KJIACCAMHU OPTaHUYECKUX COCIUHEHUM.

55/12 OO6o0uieHne u cucTeMaTH3alys 3HAHWKA 10 TeMe: «YTIIEBOIBI M a30TOCOJepIKAalie
COCIIMHEHUSD).

56/13 KonTponbHas pabota mo Teme: « YTIEBObI H a30TOCOACPKAIINE COCTUHEHUS.
Xumus v xKu3Hb (14 4).

57/1
Hay4Hble METO/IbI TO3HAHUS B XUMUH.

58/2 XHUMHS U 37]0pPOBBE.

59/3 ®depmeHThl. BuTaMuHbI.

60/4 Topmownsbl. JIekapcTsa.

61/5 XuMUs B TOBCETHEBHOM KU3HHU.

62/6 [IpakTuyeckas padora Ne 2. Pacro3HaBaHue I1acTMacc ¥ BOJIOKOH.

63/7 XUMUS U CENTbCKOE XO3SIHCTBO.

64/8 XWMHS B CTPOUTEIILCTBE.

65/9 XUMHS ¥ KOJIOTHSL.

66/10 XVMHYECKOE 3arpsI3HEHUE OKPY>KAIOIIEH CPEIbl U €T0 MOCIEACTBUS.

67/11 Pelenue 3a1ay no OpraHM4ecKo XUMHUH

68/12 Pemenue 3a1a4 o opraHUYecKOd XUMUN

69/13 O6o6mmenune, cucremarusanus 3YH mo xypey 10 kiracca

70/14 O6o06menue, cuctematusanus 3YH no kypcy 10 kmacca
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11 kaace

No Tema ypoka

1\1 Ilepuoanuecknii 3aKoH U cTpoenune aroma (6 4). Ctpoenue aroma. [loBTopHBII
MHCTPYKTaX 110 OXpaHe TpyAa Ha paboueM MecTe.

2\2 DNeKTPOHHBIE KOH(UTYpAITH ATOMOB.

3\3 [Ipennocsuiku otkpbiTus [leprnoauueckoro 3akoHa

44 [Tepuonnueckuii 3aKOH XUMUYECKHX AJIEMEHTOB

5\5 I[ICXD u crpoenue atoma. 3Hauenue [13XD.

6\6 [Tonoxenue Bogopoaa B IICXD. O606menue 3uanunii mo teme «CtpoeHue aroma u [13»

7\1 Tema 2. Ctpoenue BemecrBa (18 1)
Honnas cBs3b.

8\2 VoHHBIE KPUCTATUYECKUE PEIIECTKH

o\3 KoBasieHTHast HEMOJIApHAs CBS3b

10\4 KoBasieHTHast mossipHast CBS3b

11\5 MonekynsipHble U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKU

12\6 Merannnueckas CBA3b.

13\7 MeTaJiibl ¥ CIUTaBHI.

14\8 Bomoponnas cBsi3b.

15\9 ArperaTHoe COCTOSIHUSI BEILIECTBA.

16\10 Kpucrannnueckue u amop(Hbie BelecTsa.

17\11 THUnbl KPUCTAIVITMUECKUX PELIETOK

18\12 UucTele BellecTBa U CMECH.

19\13 Pemenwue 3a1ay Ha HaxOXAeHHE Macchl (00beMa) KOMIIOHEHTA B CMECH.

20\14 Pemenuie 3a1a4 Ha HaX0XIEHUE MACChl YHCTOTO BEIIECTBA B 0Opasiie.

21\15 [Tpaktrueckas padota Nel o teme «Ilomyuenue, cobupanue u pacrio3HaBaHUE Ta30B»

22\16 Pemenue 3amay Ha HaXOXKJEHUE MACCOBOU JIOJTHM MPUMECEH.

23\17 O06o6mrenne 3HaHUH M0 TeMe «CTpoeHne BEIIeCTBa»

24\18 Kontponbras padota Nel o reme «CTpoeHuE BEIIECTBAY

25\1 Tema 3. DanexkrposauTnyeckas guccouuanns (14 gaco). JlucnepcHbie CUCTEMBI.
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26\2

Kiaccudukanms 1ucriepcHbIX CUCTEM.

27\3 PacTBOpEL.

28\4 Pemrenue 3a1au Ha pacueT MaccoBOM J0JH.

29\5 DJEKTPOIUTHI U HEAJICKTPOJIHUTHL.

30\6 KucnoTsl B cBeTE TEOPUU SIEKTPOIUTHUECKON JUCCOLUAIIH.

31\7 OO01mure XUMUYECKHE CBOMCTBA KHCIIOT.

32\8 OcHoBaHUsI B CBETE TEOPUH DIEKTPOIUTHUECKOM TUCCOLUALINU.

33\9 [ToBTOpHBIN HHCTPYKTAX [0 OXpaHe TpyAa Ha paboueM mecte. OOIIKe XUMHUYECKHE
CBOMCTBAa OCHOBAHUHU.

34\10 Comm B cBETE TEOPUH DJICKTPOJUTHUYECKON JUCCOIMALIIH.

35\11 OO0111e XUMHUYECKHE CBOMCTBA COJIEH.

36\12 [TpakTuueckas pabora No2 no teme «Perenne skcriepuMeHTaIbHBIX 3a7a4 Ha
UICHTU(PUKAIUIO OPTAHUYECKUX U HEOPTaHUUECKUX COCIMHEHHID)

37\13 O06o01eHre 3HaHHUM MO0 TeMe « IICKTPOJUTHYECKAS TUCCOITAALIHS

38\14 Kontponbnas padota No2 o Teme «DIEKTPOTUTHYECKAs JUCCOIMALIHS

39\1 Tema 4. Xumuueckue peakuun (21 yaco). Kinaccudukanmsi XuMuueckux peakiimid.

40\2 ['oMoreHHsbIe U reTeporeHHbIE PEAKIIUH.

41\2 CKOpOCTh XMMHUYECKON PEAKIIUH.

42\3 @DaKTopbl, BAUSIONME HA CKOPOCTh XUMHUECKON peaklinu.

43\4 Pemenue 3a1ay Ha XUMHUYECKYIO KUHETHKY.

44\5 Karanus.

45\6 OO6paTUMOCTh XMMHUUECKHUX PEAKIIHA.

46\7 XUMHUECKOE PAaBHOBECHE.

47\8 CMmenieHrie XUMUYECKOT0 PaBHOBECHS MOJ1 IEHCTBHUEM Pa3IUUHbBIX (PAKTOPOB.

48\9 I'uaposn3 HeOpraHMYeCKUX COSTUHEHUIA.

49\10 I'maponu3 opraHMYECKUX COEAUHEHNH.

50\11 3HayeHue TUAPoIu3a B OMOIOrHUYeCKUX OOMEHHBIX MpoIieccax.

51\12 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

52\13 DJEKTPOIIN3 PaCILIaBOB.
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53\14

DIIEKTPOJIN3 PACTBOPOB.

54\15 OO01me cBOMCTBAa METAJLIOB.

55\16 Menpb u ee CBOMCTBA.

56\17 XKeneso u ee cBoiicTBa.

57\18 Koppo3sust MmeTasmios.

58\19 CriocoObI 3aIUTHl METAIOB OT KOPPO3HH.

50\20 OO01me CBOMCTBAa HEMETAJUIOB.

60\21 Bomopon, kuciaopoa, cepa u UX CBOKCTBA.

61\22 I"anmorens! U UX CBOMCTBA.

62\23 [Toarpynmsl a3oTta u yriepoja.

63\24 I'enernueckas cBs3b MEXAY KJaCCAMHU HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB.
64\25 O06o0meHne 3HaHU TT0 TeMe «XUMHUYECKHE PEAKIINN)

65\26 Kontponsnas padora Ne2 1o teme « XMMUYECKHE PEaKIIAN»

66\27 O06o0uieHne 1 cucTeMaTu3aIys 3HaHu# 1o Kypcy xumuu 11 kmace
67\28 Peseps

68\29 Pesepr
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