OO0meoOpa3oBaTe/ibHASE ABTOHOMHAsI HEKOMMEPUYECKAas OPraHu3ainus

«xoaa «JIETOBO»

Pabouas nporpamma

no XUMHNHN

(0a30BbBIil yPOBEHB)

10 — 11 kiacenl

ABTOpP-COCTABHUTEJIb:

Tumkue A.A., yauTenb XUMHAA

JOKYMEHT MOArnmMCcAH
QNEKTPOHHOW MOAMUCHIO

Ceptudomkat: 089C7B0061AE34A340EF6297FC14DB50
Bnapeneu: MokpuHckuii Muxann MeHHagbesny MOCKBa
OenictBuTteneH: ¢ 23.03.2022 no 23.06.2023

. J 2019




PaccmoTtpena Ha 3acenanun Kadeapsl
C€CTCCTBCHHBLIX HAYK,

npoTokoi Ne 1 ot «26» aBrycrta 2019 1.



[To yuebnomy mmany OAHO «lllkona «JIETOBO» mpeamer «Xumus» Ha ypOBHE
cpenHero obmero oOpa3oBaHus (IpU WM3YYEHUH TpeaMeTa Ha 0a30BOM YpOBHE) HM3ydaeTcs B
00béMme 140 gacos.

Pacnipenenenue vacoB, npeqHa3HAuUCHHBIX Ha u3ydeHue Kypca xumuu B 10-11 knaccax,
OCYUIECTBIIIETCA B COOTBETCTBUU C (enepalibHbIM TOCYIapCTBEHHBIM  00pa3oBaTebHBIM
CTaHAapTOM:

10 xnacc: 70 gyacoB (o 2 yaca B HEZCIIO),

11 xnacc: 70 gacoB (1o 2 yaca B HEJIEINIO).

IIJTAHUPYEMBIE PE3YJIbTATBI

IIpeaMeTHBIE pe3yabTAThI:
BoinmyckHuk Ha 6a30BOM YPOBHE HAYYHTCH:

®  packpblBaTh Ha MpUMeEpax pojib XMMHUU B (POPMHUPOBAHUU COBPEMEHHOH HayuyHOW KapTHHBI
MUpa U B IPAKTUYECKOM MEATCIBHOCTH YEJIOBEKA, B3aUMOCBSA3b MEXKIAY XUMHEH U JPYIMMHU
€CTECTBEHHBIMU HAYKaMU;

®  WUIIOCTPUPOBATh HA NPHUMEPAX CTAHOBJICHHE U HBOJIIOLMIO OPraHUYECKOW XUMHUU KaK HAyKH
Ha Pa3JIM4HbIX UICTOPUYECKUX dTAllaxX €€ pa3BUTHS;

®  YCTAaHABIMBATh INPUYUHHO-CJICICTBEHHBIC CBS3H MEXIYy CTPOCHHEM AaTOMOB XHMHYECKHX
JJIEMEHTOB U MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMMUYECKHX 3JIEMEHTOB M UX COCIUHEHHI B
COOTBETCTBUHU C IOJIOKEHUEM XMMUYECKHUX HIEMEHTOB B IIEPUOJAUYECKON CUCTEME;

®  JQHAJIM3UPOBATH COCTAB, CTPOCHHE M CBOMCTBA BELIECTB, MPUMEHSS IOJIOKEHHUSI OCHOBHBIX
XUMHUYECKUX TEOPHUM: XMMHMUYECKOrO CTPOEHUs OpraHudeckux coeauHeHuit A.M. bytieposa,
CTPOCHMSI aTOMa, XMMHYECKOH CBSI3H, JJIEKTPOJUTUYECKOM IUCCOLMALMU KHUCJIOT U OCHOBAHMIA;
YCTaHABJIMBATh IIPUYUHHO-CIECACTBEHHBIE CBSA3M MEXy CBOMCTBAMH BEIECTBA M €r0 COCTaBOM, U
CTPOCHHEM;

® [IPUMEHATH IIpaBHJIa CHCTEMATUYECKOM MEKIyHAapOAHOW HOMEHKIATYpbl Kak CpEeICTBa
pa3nuyYeHus U UACHTU(UKALUY BEUIECTB 110 UX COCTaBY U CTPOEHUIO;

®  COCTaBJIATh MOJIEKYJISIPDHbIE U CTPYKTypHbIE (DOpMyJbl HEOPraHWYECKUX U OPraHUYeCKHUX
BEIIECTB KaK HOCUTENeH MHPOpPMAIMM O CTPOEHUH BEIECTBA, €r0 CBOWCTBAX M NMPUHAIEKHOCTU K

OIIpCACIICHHOMY KJIACCY COGHHHGHHﬁ;



®  OOBSCHATH MPHUPOAY U CIOCOOBI 0Opa30BaHUsI XUMUYCCKOM CBSI3U: KOBAJCHTHOU (ITOJIIPHOM,
HETOJISIPHOM), MOHHOW, METa/NIMYeCKOW, BOJOPOJHOM — C LENbI0 OMpeAeNeHUS XHUMHYECKOM
AKTUBHOCTH BEIIICCTB;

®  XapakTepH30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XMMHUYECKHUX CBOMCTB MPOCTHIX BEIIECCTB,
BOJIOPOJIHBIX COCTMHEHHH, BBICIIUX OKCHJIOB U THIPOKCHUIOB;

®  [PUBOAUTH MPUMEPHl XUMHUYECKHX PEAKIHH, PACKPBHIBAIOIINX XapaKTEPHbIE XUMHUYECKHE
CBOWCTBA HEOPraHUYECKUX M OPraHMYEeCKHX BEIIECTB M3YYEHHBIX KJIACCOB C IMEJIbI0 HX
uaeHTUu(GUKaK U 00BSICHEHHS 00JIaCTH IPUMEHECHHS,

®  YCTaHaBJIUBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM pEaKIMu M CMEIICHHUS XUMHYECKOIrO
PaBHOBECHUS OT Pa3iMYHBIX (PAKTOPOB C IENBI0 OMPEAETCHUS ONTHUMAIbHBIX YCIOBHHA MPOTEKAHU
XUMHUYECKHUX MPOIIECCOB;

®  YCTaHaBIIMBATh TEHETHUYECKYIO CBSI3b MEXKIY KJIaCCAMH HEOPTaHMYECKUX W OPraHUYECKHX
BEIIECTB 11 OOOCHOBAaHWS TMPHUHIIUIIHATILHON BO3MOXKHOCTH TIONYYCHHS HEOPTaHUYECKUX |
OpraHMYECKHX COEAMHEHUH 3aJJaHHOTO COCTaBa U CTPOEHUS;

®  OMNpeAeNATh XapakTep CpeAbl B Pe3yJbTaTe THUAPOIN3a HEOPraHUYECKUX U OpPraHUYeCKUX
BEIIECTB U MPUBOAUTH MPUMEPHI TUPOIN3a BEIIECTB B TOBCEAHEBHOM KU3HU YEJIOBEKA;

® [PUBOAUTH TPHUMEPHl  OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  pPEAKIUA B  TPUPOJE,
MPOMU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIbHOCTH OPraHU3MOB;

®  000CHOBBIBATH MPAKTUYECKOE HCIOIB30BAHUE HEOPTaHUYECKUX M OPTraHMYECKHX BEUIECTB U
UX PeaKIui B IPOMBIIIUICHHOCTH U OBITY;

®  [IPOBOAUTH PacUeThl HA OCHOBE XMMHYECKHX (OpPMYT M YPaBHEHHI PEAKIMil: HAXOKICHHE
MOJIEKYJISIPHON (OpMYJIBI OPTaHMYECKOTO BEHIECTBA IO €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIIIUX B €70 COCTAB, MJIM 11O MIPOAYKTaM CTOPAaHHMS; PacuyeThl MACCOBOM JIOJU (MacCChI)
XUMHUYECKOTO COCIMHEHUS B CMECH; pacdeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKiuu, €Cld OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacyeThl MacCOBOM WU
00BEMHOM O BBIXOJA MPOIYKTA PEAKIUU OT TEOPETHUECKH BO3MOXKHOTO;

®  HCTOJB30BaTh METOJbI HAyYHOTO TMO3HAHWS: aHAJM3, CHUHTE3, MOICIMPOBAHUE XHUMHYECKUX
MPOLIECCOB U SIBJICHUW — MPU PEIICHUH y4eOHO-HCCIIEIOBATENbCKUX 3aJ/1ad M0 M3YYEHHUIO CBOICTB,
Croco0OB TOJyUYEeHUS] M PACNO3HABAHMS OPTaHUYECKHUX BEIIECTB BIAJETh MpaBUiaMU 0€30MacCHOTO
oOpareHus ¢ eIKUMHU, TOPIOYMMH U TOKCUIHBIMH BEIIIECTBAMH, CPEJICTBAMHU OBITOBON XUMHH;

®  KPUTHYECKH OIICHMBATh U MHTEPIPETUPOBATH XUMHUUECKYI0 HHPOPMAITHIO, COJEPIKAIIYIOCS B
COOOIIIEHUAX CPEICTB MACCOBOM MH(OpMaIHH, pecypcax MHTepHEeTa, HAYIHO-TIOMYIISIPHBIX CTaThIX
C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISX BBISBICHUS OIMTUOOYHBIX CYKJICHUHA U

dbopMupoBaHusi COOCTBEHHOW MO3UINH;



BoinycKknuk noayuum 603moxicHOCHb HAYUUMbCA:

*  (opmymHpOBaTH LENb UCCIIETOBAHUS, BBIIBUTATh U MPOBEPSATH IKCIEPUMEHTAIBHO THITOTE3bI
0 XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, X CIOCOOHOCTH BCTYyINaTh B
XUMHYCCKUEC PCAKIIMU, O XapaKTEPC U NPOAYKTAX PASINIHBIX XUMHUYCCKUX peaKHHfI;

b CaMOCTOATCIIBHO INUIAHUPOBATH W MPOBOAUTHE XUMHYCCKHE OKCICPUMCHTHI C CO6J'IIO)I€HI/IGM
paBuJI 6€30M1acHOM pabOTHI C BEIIECTBAMU U JIaOOPATOPHBIM 000PYAOBAaHUEM;

®  XapaKTepU30BaTh POJIb a30TOCOJCPIKAIINX FeTEPONNKIMIECKUX COSTUHEHUH W HYKJICHHOBBIX
KHUCJIOT KaK B)KHEHIINX OMOJIOTUYECKU aKTUBHBIX BEIECTB;

° MMPOTrHO3UPOBATH BO3MOXHOCTL IMPOTCKAHUA OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ,

JIC)KAIIUX B OCHOBEC IIPUPOAHBIX U IPOU3BOACTBCHHBIX ITPOLECCOB.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS OCHOBHOI 00pa3oBaTebHON MPOTrpaMMbl:

®  OpHeHTalMs O0y4aromuXcs Ha JOCTH)KEHHE JMYHOTO CYACThs, PEalM3alUi0 MO3UTUBHBIX
JKU3HCHHBIX IICPCIICKTHB, HWHUIUATUBHOCTb, KPCATUBHOCTb, TI'OTOBHOCTH U CHOCOOHOCTE K
JMYHOCTHOMY CaMOOIIPEAEICHUIO, CTIOCOOHOCTD CTaBUTH LIEJIM M CTPOUTH KU3HEHHbIC TUIAHbI;

® TOTOBHOCTb M CIIOCOOHOCTH OOecneuuTh cebe M CBOUM OJIM3KMM JIOCTOMHYIO J>KHU3Hb B
IPOLIECCE CaMOCTOSTEIEHON, TBOPUECKOH M OTBETCTBEHHOM JIEITEIIHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOUIMXCSI K OTCTAaUBaHMIO JIMYHOTO JIOCTOMHCTBA,
CcOOCTBEHHOTO MHCHHUA, T'OTOBHOCTh H CIIOCOOHOCTH BBIpa6aTI>IBaTI) CO6CTB€HHYIO IIO3UIIHUIO IIO
OTHOILIEHHUIO K O6H.[GCTBCHHO-HOJ'II/ITI/I‘-IGCKI/IM COOBITHAM mponuIoro M HaCTOAIICTO Ha OCHOBE
OCO3HAHUS U OCMBICIIEHHS HCTOPHH, TyXOBHBIX IIEHHOCTEH M JJOCTIKCHUH HAIICH CTpaHbI;

® [pUHATHE W peanu3alysl LIEeHHOCTeH 310poBOro u 6e3omacHOro odpasza KHU3HH, OEpexHOE,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOILICHHE K COOCTBEHHOMY (PM3MYECKOMY U TICHXOJIOTHYECKOMY
3JI0pPOBBIO;

®  HempusATHE BPEIHBIX NPUBBIYEK: KypEHUs, YIIOTPEOIECHUS aJIKOrojisi, HAPKOTUKOB.

®  HPaBCTBEHHOE CO3HAHWE U MOBEJCHUE HA OCHOBE YCBOCHUS OOIIEUEIOBEYECKUX [IEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEIEHUs B MOJUKYJITYPHOM MHUpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH
ayajior ¢ ApyruMu JIFOAbMH, OOCTUTAaTb B HEM B3aWMMOIIOHUMAaHHWA, HAXOAWUTb O6IJ_II/IC e u
COTPYAHUYATH MJIA UX JOCTHIKCHUA,

®  cnocoOHOCTH K COTEPENRHUBAHHUIO U (POPMUPOBAHHIE ITO3UTUBHOTO OTHOMICHHS K JIOSIM, B TOM
Yucia€ K JHMOaM ¢ OrpaHH4Y€HHBIMH BO3MOXHOCTAMU 3J0POBBIA W HHBAJIWAAM; 6epe>1<H0e,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOLIEHHE K (HU3MYECKOMY M TCHXOJOTMYECKOMY 3/I0pPOBBIO

APyrux J'IIO,Z[CI\/'I, YMCHHC OKAa3bIBAThH ICPBYIO ITOMOIIIb,



* (opMupOoBaHHE BBHIPAKEHHOH B TOBEJCHUM HPABCTBEHHOW TMO3UIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATENbHOMY BBIOOPY M00pa, HPaBCTBEHHOTO CO3HAHUS U MOBEIEHHUS HA OCHOBE
YCBOCHUA 06H.[€‘-I€JIOBC‘-I€CKI/IX HGHHOCTGP'I 1 HPABCTBCHHBIX YYBCTB (‘{CCTI/I, aojra, CripaBCIJIMBOCTH,
MUJIOCEPIUS U JPYKET00us ),

®  pa3BUTUE KOMIIETEHLUUH COTPYIHHMYECTBA CO CBEPCTHUKAMH, JI€TbMHU MIIAJIIErO BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4EOHO-UCCIEA0BATEIHCKOM, MPOSKTHON
U IPYTUX BUJAX JESATEIbHOCTH.

®  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH, 3HAYUMOCTHU
HAayKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIJICHUE JOCTOBEPHON MH(OpMaIuei o
MEPCAOBBIX TOCTUIKCHUAX U OTKPBITHAX MI/IpOBOﬁ U OTE€UYECTBEHHOU HAayKH, 3aUHTCPECOBAHHOCTL B
HAYYHbIX 3HAHUAX 00 YCTpOHCTBE MUpPa U OOIIECTBA;

® TOTOBHOCTh U CIOCOOHOCTh K OO0pa30BaHWIO, B TOM 4HCIE CaMOOOPa30BaHUIO, Ha
NPOTSHKEHUU BCEH KU3HU; CO3HATENILHOE OTHOLICHHE K HEMPEepPhIBHOMY 00Pa30BaHUIO KaK YCIIOBHUIO
yCHenHOH npodeccHoHanbHON U 00IIECTBEHHOH IeATeIbHOCTH;

®  HKOJOTHYEcKasl KyJabTypa, OepekHOE OTHOIICHHSI K POJHON 3emiie, IPUPOIHBIM OOTaTCTBAM
Poccuun n Mypa; IIOHUMAaHHUEC BIIUMAHUA COLUAIBHO-O3KOHOMHYCCKUX IIPOHECCOB Ha COCTOAHUC
MPUPOTHON M COLIMATILHOM Cpefibl, OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOTHBIX PECYPCOB; YMEHUS U
HABBIKM Pa3yMHOTO MPUPOIOINOIL30BAHUS, HETEPIHMOE OTHOIIEHHE K JCUCTBUSAM, MPUHOCSIIHM
BpEJI DKOJIOTHH; PUOOPETEHUE OIBITa IKOJIIOTO-HATIPABIICHHON JCSITEIILHOCTH;

® OCTETHYECKOE OTHOLIEHHS K MHUpPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTpOMNCTBY
COOCTBEHHOTO ObITa.

®  [OTPEOHOCTh TPYAUTHCS, YBAXKEHHE K TPyLy U JIOAAM TPYAd, TPYIOBBIM JTOCTHKEHHSM,
I00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K Pa3sHbIM BHAAM TPYAOBOM
ACATCIIbHOCTH,

° TOTOBHOCTh K CaM006CJ'IY)KPIBaHI/IIO, BKJIrO4ast O6y‘~I€HI/IC N BBIIIOJIHCHUEC JOMAIIHUX

00s3aHHOCTEN.

MeTanpeuMeTnble Pe3yJabTaTbl OCBOCHHA ITPOrpaMMBI 110 XUMUH:

VY yuamuxcs OyayT chopMHUpPOBaHbI YHUGEPCATIbHBIE YUeOHble OeliCMEU:
— pecynamuenuvle:

b CaMOCTOATCIIBHO ONPCACIIATh LCIIHU, 3aaBaTh IMapaMETpPpbl U KPUTCPHUH, IO KOTOPBIM MOXHO

OTIPEJIENTh, UTO IEJTb JOCTUTHYTA;



®  OICHMBATh BO3MOXKHBIE MMOCJEICTBUS AOCTHUKEHHS IOCTABICHHON LENHU B JIEATEIbHOCTH,
COOCTBEHHOW >XKU3HU W KH3HU OKPYKAIOIIUX JIOAEH, OCHOBBIBASCh Ha COOOPaKEHUSAX JTUKH U
MOpaJIu;

® craBuTh W (HOPMYIHPOBATH COOCTBEHHBIC 3a/ladyll B OOpa30BaTEIIbHOW JACSITEIIBHOCTH U
YKU3HEHHBIX CUTYaIUSIX;

®  OIIGHHUBATh PECYPCHI, B TOM YHUCIJIC BPEMS U JIPYTrUe HEMaTepHaAIbHBIE PECYpChl, HEOOXOAUMbIE
JUISL TOCTHKEHUS TIOCTABIICHHOU 1IN,

® BpIOMpaTh MyTh JOCTIDKEHHUS IIeNIM, TUIAHUPOBaTh peEIICHHE MOCTABJICHHBIX —3a]ad,
ONTUMHU3HPYS MaTepualbHbIE M HeMaTepraibHbIE 3aTPATHI;

®  Oopranu3oBbIBaTh A((EKTUBHBI TMOUCK PECypCcoB, HEOOXOMUMBIX [UISI  JOCTHKEHUS
MMOCTaBJICHHOM 1ICIIH;

° COITIOCTAaBJIATh HOJ'Iy‘—ICHHI:Iﬁ PE3YIbTAT ACATCILHOCTH C MOCTaBIICHHOM 3apaHeC UCIbIO.

— nosnaeamesbHble:

® KPUTHMYECKM OLEHHBATh W HHTEPHPETUPOBATh HHGPOPMALMIO C Pa3HBIX MO3MIHUH,
pacro3HaBarh 1 (PUKCUPOBATh MIPOTUBOPEUUS B HUH(OPMALIMOHHBIX UCTOUHHKAX;

®  JCHOJb30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CpPEACTBA Ui IIPEACTaBICHUSA
CYIIIECTBEHHBIX CBSI3€H M OTHOILIEHH, a TaKKe MPOTHBOPEUYHIA, BBISBICHHBIX B MH(OPMAIMOHHBIX
UCTOYHUKAX;

®  BBIXOIUTHh 32 paMKH Y4YeOHOro mpenMeTa U OCYIIECTBIATH LIEJCHAIIPABICHHBIH MOUCK
BO3MOXKHOCTEH /17151 LIMPOKOr'o MEPEHOCca CPEACTB U CIOCO00B JeHCTBUS;

° MCHATH U YACPKHUBATH PA3HBIC ITO3UIIUU B MMO3HABaTEIbHOM AEATEIbHOCTH.

— KOMMYHUKamueHble:

®  OCYIIECTBISTH JICTIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpPH 00pa30BaTeIbHOM OpraHu3aliyd, TaK W 3a €€ MpeleiamMH), MoJAOHUpaTh IMapTHEPOB IS
JIEIOBOM KOMMYHHUKAIIUM HCXOMsS M3 COOOpakKeHUU pe3yNbTATUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHI;

®  [pU OCYIIECTBICHUU TPYNIOBOM PabOTHI OBITh KaK PyKOBOJUTENIEM, TaK U WICHOM KOMaHJIbI
B Pa3HBIX poJIsIX (TeHepaTop UAEH, KPUTHUK, HCTIOJTHUTEIb, BBICTYHAIONIUH, IKCIIEPT U T.1.);

®  DPa3BEPHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOKO TOUKY 3PEHMS C MCIIOJIb30BAaHUEM aJ€KBATHBIX

(YCTHBIX ¥ MIUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;



®  pacrno3HaBaTh KOH(IMKTOTEHHBIE CUTYyallMH M MPEJOTBpaliaTh KOH(MIMKTHI 10 UX aKTUBHOMN
da3pl, BBICTpaMBaTh JEIOBYIO M O00pa3oBaTeNbHYI0 KOMMYHHKAIIMIO, H30eras JIMYHOCTHBIX

OLICHOYHBIX CY>KJICHUMN.



COJAEPKAHUE
10 k1acc. 70 yacos
Tema 1. «Teopusi CTpoOeHUsI OPraHUYECKHX coeqnHeHui» (12 4.)

[Ipenmer opranudeckoit xumun. OCOOCHHOCTHM CTPOCHHS U CBOMCTB OpPraHMYECKHX
COEIMHEHMNI. 3HAuUe€HUE M pOJIb OPraHMYECKOM XUMHHM B CHUCTEME €CTECTBEHHBIX HAyK B JKU3HU
oOmecTBa. KpaTkuii ouepk UCTOpUU pa3BUTHsI OPraHUUECKON XUMUU.

OcHoBHBIE TOJIOKEHUST Teopuun ctpoeHust A.M. bytneposa. [Ipeanocsuiku co3manusi TEOpHH.
[IpencraBnenne o Teopuu TUMOB W paaukanoB. Pabotel A. Kekyme. Xumudeckoe CTpOCHHE H
CBOWCTBa OpraHUYEeCKUX BelecTB. M3omepus Ha mpumepe OyTaHa 1 n300yTaHa.

DOneKkTpoHHOEe O00Jako W opOuTanb, WX GOPMBL: S W p. DIEKTPOHHBIE M DJICKTPOHHO-
rpaduueckue GpopmyIiel aToMa yriiepoia B HOpMajabHOM U BO30OYKIEHHOM cocTosiHUAX. KoBaneHTHas
XUMHYECKasl CBsI3b, €€ MOJIAPHOCTh U KPaTHOCTh. CpaBHEHHE OOMEHHOTO U JOHOPHO-AKIIEITOPHOTO
MEXaHU3MOB 00pa30BaHMs KOBAJICHTHOU CBSI3H.

BanenTHple cocTosiHMsS aroma yriaeponma. Bumel TtuOpummusanuu: sp3-ruOpuausanvs (Ha
npuMepe MOJICKYJbl MeTaHa), Sp2-TuOpuausanus (Ha MpuUMepe MOJEKYJIbl JSTUJIEHA), Sp-
rubpuansaiys (Ha IpuMepe MOJIEKYIBI aleThiieHa). ['eoMeTpusi MOJNeKyll pacCCMOTPEHHBIX BEIIECTB
Y XapaKTEpUCTUKA BUIOB KOBAJIEGHTHOM CBSA3H B HUX.

Knaccugpukanust opraHM4ecKHX COCOUHEHHH 10 CTPOCHHIO  YIJIEPOAHOTO  CKeJleTa:
alMKINYecKue (ajKaHbl, AJKEHBI, AJKWHBI, aJKaJIUCHBI), KapOOUMKIHUEeCKHe, (IUKIOATKAHbI M
apeHbl) M TeTepolUKInYeckue coenuHeHus. Kiaccudukaius oOpraHMYECKHX COEIWHEHUH TI0
(YHKIIMOHAIBHBIM TPYMIaM: COUPTHI, (PEHOJNBI, POCThIe F(UPHI, aTbIETHIbl KETOHBI, KapOOHOBBIE
KHCJIOTBI, CJIOXKHbIE APUPBI. YIIIEBOBL. A30TOCOIEPKALINE COCAUHEHNS: HUTPOCOEAMHEHNSI, aMUHBI,
AMUHOKHCIIOTBHI.

Howmenknarypa tpusuansHast u MFOITAK. Ilpunnunsr o6pazoBaHus Ha3BaHUM OpraHMYECKUX
coenuHenuii no MIOITAK.

Bunel n3omMepun B OpraHn4eckoi XUMHUM: CTPYKTYpHasi U MPOCTpaHCTBeHHas. PasHoBuaHOCTH
CTPYKTYpPHOU M30MEpPUU: U30MEPHS «YTJIEPOJHOTO CKENeTay, U30MEpUs MOJIOKEHUs (KpaTHOU CBA3H
U (QYHKIMOHAIBHON TpyNIbl), MEXKKIACCOBas H30MepHus. Pa3HOBUAHOCTH MPOCTPaHCTBEHHOM
nzomepuu. l'eomerpuueckas (LIuc-, TpaHC-) HM30MEPHUS HA NPUMEPE AIKEHOB U IMKJIOAIKAHOB.

OnTHueckast U30MepHs Ha IPUMEPE aMUHOKHCIIOT.

Tema 2. «MexaHn3Mbl OPraHu4ecKHUX peakuuin» (8 4.)

Knaccudpukanuss peakuuii B OpraHnyeckod XuUMHUH. MexaHu3mbl peakuuid (oO1mas

XapaKTepPUCTUKA).



PangukanbHble peakuuu 3amenieHus. ['omonuTuueckue (paaukaibHble) peakiuu. Peakiuu
paIUKaIbHOTO 3aMeIleHUs (AIKaHbl), pa3I0kKeHUs (KPEKUHT aJIKaHOB).

HyxneodunbHble peakuuu 3amernenus. [ereponutnueckue (MoHHBIE) peakuuu. Hykiaeopus.
HyxneodunpHoe 3amemnieHne B anuaTUdecKoM psAOy: B QIKWITAJIOTCHUAAX, CIIHPTaXx.
HyxneodunbHoe 3aMerieHne y KapOOHOBBIX KHMCIOT M MX IPOU3BOJIHBIX: pPEakLUU 3TepU(UKALIUY.
I'uaponu3 cnoXkHbIX F3PHUPOB.

OnexkrpoduiabHbIe peakUuMu 3aMelleHus. Peaknuu 3aMemieHHss B apoOMAaTHYECKOM  psijy.
[lpaBuna opueHTanuii UIsi peakmuii AIEKTPOPMIBHOrO 3aMelleHus. BiusHue cTpoeHus
apoOMaTU4YeCKOro COCIMHEHNS Ha HANIPABICHUE PEAKIIUN 3aMEICHUS.

PagukanbHble peakuuu npucoequHeHus. ['omonutudeckue (paaukanbHble) peakuuu. Peakiuu
NPUCOETMHEHUS (AJIKEeHBI, aTKaIUCHBI).

HyxneopunbHble peakuuu HOpUcOeAUHEHUA. [ereponautuyeckue (MOHHBIE) —pPEaKIUH.
Hyxneodumnbr.

OnekTpouibHble peakuuu npucoequHeHus. IlpaBwia opueHTanuii Uil peaxiuii
EKTPOPUIBHOTO NPUCOCTUHEHUS.

Peaknuy OKHCIEHUS OPraHMYECKUX MOJIEKYJ. MEXAaHW3Mbl peakuuid. MexaHu3M peaknui
OKHCJICHUSI OPraHUYECKUX MOJIEKYIL.

Tema 3. « YriieBogopoas! (aauaTudecKkue H apoMaTudeckue)» (24 4.)

[lonsatne 00 yraeBomoponax. IlpupomHbie HMCTOYHHMKH yrieBogoponoB. Hedpts u ee
MIpOMBINIIeHHAs nepepaboTka. dpakimoHHAs MeperoHka, TepPMUUYECKUN U KaTaTUTUYECKUNA KPEKHHT.
[TpuponHelii Ta3, €ro coctaB M NPAaKTUYECKOE HcCHoib3oBaHue. Kamennsiii yromns. KokcoBanue
KaMEHHOTO YIJIs.

Ankanbl. ['omonorndeckuii psg u obmas ¢popmyna ankanoB. CTpoeHHE MOJEKYJIbl MeTaHa U
IpYyrux ankaHoB. M3omepuss M HOMEHKIaTypa ajkaHoB. DHU3MYECKHE M XMMHYECKHE CBOMCTBA
AJIKaHOB: PEaKIMH 3aMEIICHNS,TOPEHUE AJIKAHOB B PA3JIMYHBIX YCIOBHAX, TEPMUYECKOE PA3JIOKEHHE
aJIKaHOB, M30MepH3alys ankaHoB. [IpumeHenue ankaHoB. [IpoMbIIEHHBIE CTIOCOOBI MOTYYECHHUS:
KPEKHUHT aJIKaHOB, ()pAKIIMOHHAS MIEPErOHKa He(TH.

Ankensl. ['omonornueckuit psg u obmas Gopmyna aakeHoB. CTpoeHHE MOJEKYJbI dTUJIEHA U
IpYTHX alKeHOB. l3oMepusi alIKeHOB: CTPYKTypHas M INpPOCTpaHCTBeHHas. HomeHkiatypa u
¢u3nueckue CBOWCTBa ajKkeHOB. [lomyueHHe ATHUICHOBBIX YIJIEBOJOPOJOB U3  AJIKAHOB,
raJIOT€HAJIKaHOB, CINUPTOB. Peakuuy mnpucoequHeHusl (TUAPUPOBAHUE, THUIPOTraloreHUPOBaHUE,
raJIoreHupoBaHue, ruaparanus). Peaknuu okuciaeHHs W TMOJMMEpHU3aluu alkeHoB. lIpumMenenue

aJIKCHOB Ha OCHOBE UX CBOMCTB.



Perienne pacyeTHbIX 3a7ja4 Ha YCTAHOBJIEHUE XUMUYECKON (POPMYIIbI BEIIECTBA 110 MACCOBBIM
JIOTISIM DJIEMEHTOB.

Anxusbl. ['omonornyeckuii psaa ankuHoB. O6mas popmyna. CTpoeHHe MOJIEKYJIbI alleTHIIeHa U
npyrux ankuHoB. M3omepus ankuHoB. HoMeHkIaTypa aneTusaeHOBBIX yriieBoopooB. [lomyuenue
AJKUHOB: KapOWAHBIA crmoco06. Dusnueckue CBOMCTBA alKWHOB. Peaknuu mTpUCOCTUHEHHUS:
raJloreHUpOBaHne, TUIPUPOBAHME, THIPOTATIOreHHUpOoBaHUe, Tuaparanus (peaknus Kydeposa).
Tpumepunzauus ankuHoB. Oxucienue. [IpumeHeHNE aJKUHOB.

Apensbl. ben3on kak npenacraButens apeHoB. CTpoeHUE MOJIEKYIbI OCH30J1a, COTPSKEHUE TH-
cm3eil. [lomyuenue apenoB. @usnueckue CcBoOWcTBa OecH30ya. Peaknuu 3neKTpodHIBHOTO
3aMeIleHus] ¢ ydyacTHeM OeH30jla: rajJoreHHpOBaHHME, HUTPOBAHME, AlKHIUpoBaHue. OpUeHTALHs
IpU ANIEKTPOPUIEHOM 3aMelleHu . Peakunn O0KOBBIX 1enel ankmioeH3010B. CrocoObl morydeHus..
IIpumenenue GeH3051a U €ro TOMOJIOTOB.

Pemienne pacueTHbIX 3a/1a4 Ha BBIBOJ ()OPMYJT OPraHUYECKHUX BELIECTB 110 MAaCCOBBIM JIOJISIM U
0 MPOJYKTaM CTOPaHUS.

JdemoHcTpaumnu.

1.OTHOIIEHNE BEIIECTB K pacTBOpaM TIepMaHraHaTa Kajusi 1 OpOMHOI BOJIE.

JlaGopaTopHbIe ONBITHI.

1.U3roroBrnenue Mojenei alnkaHoB U HEMPeAeIbHbIX YTIIEBOIOPOIOB

2.B3aumoieiicTBIE aKaHOB C OPOMOM.

Tema 4: «Kuciopoacoaep:kamme opranudeckue coeqiuHenus» (16 4.)

Crnuptel. CocTaB U KiIacCHU(PUKAIUSA CIUPTOB (M0 XapaKTepy yIIIEBOJAOPOAHOTO pajauKaia U 1o
aTOMHOCTH), HOMeHKIaTypa. W3omepus cnupToB (MOJMIOKEHHE TUAPOKCHIIBHBIX  TPYII,
MEXKJIACCOBasl, «YyIJIEPOAHOro ckeneray). dusnueckue CBONCTBA CIHUPTOB, HMX IOJIYYECHHE.
MexmoneKyssipHast BOIOPOAHAs CBsI3b. XMMHUYECKHUE CBOMCTBA CIIUPTOB, O0YCIOBICHHBIC HATMYAEM
B MOJIEKYJIaX THAPOKCOTPYII: 00pa30BaHUE aJKOTOISITOB, B3aUMOJICHCTBHE C TaJOr€HOBOIOPOIaMH,
MEXMOJEKYIIpHass W BHYTPU MOJIGKYISIpHAsl Jeruaparanus, dSTepudukamnus, OKUCICHHE H
nerupupoBaHue crnupToB. OCOOEHHOCTU CBOMCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHas! peakius
Ha MHOTOaTOMHbBIE CHOUPTH. BaxHeWline mNpeacTaBUTENM CHOUPTOB: METAHOJ, 3TAHOI,
STUIEHIJIMKONb, ULEpUH. OU3NO0IOrHUYeCcKOe IeHCTBHE METAHOJA U 3TaHOJA.

@®enonpl. CTpoeHue, H30MepHUs, HOMEHKIAaTypa (EeHoIoB, uX (U3NYECKHEe CBOWCTBA U
noiryuyeHue. XUMHUYECKHE CBOMCTBaA (eHOooB. KucnoTHbie cBolicTBA. B3anMHOe BIHMSHHE aTOMOB H
Ipynn B MOJEKYJIax OpraHMYecKuX BellecTB Ha npumepe ¢denona. [lonukonneHcanus QeHona c
dopmanbrerunom. KauectBeHHast peakuusi Ha ¢enon. [Ipumenenune ¢enona. MHOroaroMHbie

(beHonbI.



JdemMoHcTpaumnu.

1.KauecTBeHHasi peakliysi HA MHOTOQTOMHBIE CITUPTHI.
2.KauecTBeHHas peakuus Ha (enon (¢ xiaopuaom xenesa (I11).
JlabopaTopHble ONBITHI.

CBoiicTBa MMIIEpUHA.

Anpreruasl U ketoHbl. Knaccugukanus, cTpoeHre UX MOJIEKYN, U30MEpHUs U HOMEHKJIAaTypa.
Oco6eHHOCTH CTpOCHMsI KapOOHWJIBbHOW Tpyrmbl. duznueckue cBOWCTBA (OpMaIbIeruaa M ero
rOMOJIOTOB. XHMHUYECKHME CBOMCTBAa ajbAETUAOB, OOYCIOBIEHHbIE HAJIMYMEM B MOJIEKYJE
KapOOHWJIBHON Tpymmbel aTOMOB (THAPHUPOBAHUE, OKUCICHHE aMMHUAUYHBIMH PAcTBOpPaMH OKCHAA
cepebpa u runpokcuna menu (11)). KadecTBeHHBbIE peakiiny Ha allbJETUIBL.

JdemoHcTpaumnu.

1.Peaknus «cepeOpsTHOTO 3epKajiay.

Kap6onossie kucnotsl. CTpoeHHE MOJIEKYNI KapOOHOBBIX KHUCIOT U KapOOKCHIBHON TPYIIIBL.
Knaccudukarus u HoMeHkIaTypa KapOOHOBBIX KUCIOT. Du3nyeckue cBoicTBa KapOOHOBBIX KUCIOT
U UX 3aBHUCHUMOCTb OT CTpO€HHUs MoJieKysl. KapOoHOBbIE KHCIIOTHI B Ipupojie. buonornueckas posb
KapOOHOBBIX KHCIOT. OOmIMe CBOMCTBA HEOPTAaHUYECKUX U OPraHUYECKUX KHUCIIOT (B3aUMOEHCTBHE
C MeTaJlJlaMH, OKCUJaMH METaJUIOB, OCHOBAHUSMH, CONSIMHU). BiusHUE yTIeBOJAOPOAHOTO pajurKaia
Ha CUJIy KapOOHOBOW KHUCIOTHI. Peakuus stepudukanuu, yciaoBus ee nposeaeHus. OMHOOCHOBHBIE U
MHOTOOCHOBHBIE, HETIPEAEIbHbIE KAPOOHOBBIE KUCIOTHL. OTAEIbHbIE TPEACTABUTENN KUCIIOT.

JlaGopaTopHbIe ONBITHI.

CBoicTBa YKCYCHOM KUCIIOTBI.

CBolicTBa OEH30MHON KUCIIOTHI.

Crnoxubie 3¢upsl. CTpoeHHE CIOXKHBIX 3(DUPOB, U30MEPHs (MEXKKIACCOBASsI M «YTJCPOIHOTO
ckenera»). Homenknatypa cioxubix 3¢upoB. ['unponn3 cnoxusix 3¢upos. PaBHoBecue peakiuu:
STepUPUKALINH - THIPOIN3a; (PAKTOPHI BIUSAIOMINE HAa THIPOIIU3.

Kupsl - croxxabie 3QUpBl TIUIIEpUHA U KapOOHOBBIX KHUCIOT. COCTaB M CTPOCHHE MOJICKYIT
xupoB. Knaccuduxarust xupoB. OMBUICHHE >KHPOB, TMONydYeHHE MbUTa. Mpblaa, OOBSICHEHHWE HX
MOIOIINUX CBOUCTB. JKupshl B mpupoze. buonornyeckas (GyHKITUS KUPOB.

JdemoHcTpaumu.

[Tomygenue croxxHOTO AUpa.



Monocaxapuasl. Hx kmaccudukanusa. [ekco3bl W HMX TpeACTaBUTENH. [Imoko3a, ee
¢dusnyeckue CBOWCTBA, CTpOCHHME MOJEKybl. B3aumoneiictBue c¢ ruapokcuaom menu(ll) mpu
KOMHATHOW TeMIepaType W HarpeBaHHUM, peakius «cepeOpsHoro 3epkanay. Peakium OpoxeHHS
[JIFOKO3BI: CIIUPTOBOTO, MOJIOUHOKHCIIOTO. [moko3a B mpupoae. buonormdeckas posib INIHOKO3BI.
[IpruMeHeHre TIIOKO3bl HAa OCHOBE €€ CBOMCTB. DpyKTO3a Kak H30Mep IMoKo3bl. (CpaBHEHHE
CTPOEHUSI MOJEKYT M XUMHYECKUX CBOMCTB TMIOKO3bI M (PpykTo3bl. DpykTo3za B mpupone U ee
OuosoruvecKas pob.

Hucaxapunel. Ctpoenue, obmas ¢dopmyna u mpencraButenu. Caxapo3a, €€ CTpOCHUE H
Oouonoruueckast posb. [uapomus aucaxapugoB. IlpombllsieHHOE TOIY4YEHHE caxaposbl U3
npupogHoro ceipbs. llomucaxapunel. OOmas gopmyna U TpeACTaBUTENU: TIMKOTeH, Kpaxmad,
LEJUTI0JI03a (CpaBHUTENbHAS XapaKTepucTruKa). Gu3nueckue CBONCTBA MOJMCaXapu10B. XUMUUYECKUE
cBOiicTBa mosucaxapuaoB. ['maponus mnonucaxapuaoB. KadecTBeHHas peakiuss Ha Kpaxmail.
[Tonucaxapuabl B Ipupoze, ux OUOJOTHYECKas poib.

JdemoHcTpanmnu.

B3aumoneiictBue rimoko3sl ¢ rugpokcuiom meau (II) 6e3 narpeBanus u npu HarpeBaHHH.

Peakius «cepeOpsiHOTO 3epKaiiay TITHOKO3bI.

Tema 5: «A3oTcoaep:kamue oprannyeckue coeruenus» (10 4.)

Awmunsl. Onpenennenne amuHoB.  Ctpoenme amuHOB. Kiaccudukanms, uzomepus U
HOMEHKJIaTypa aMUHOB. AnudaTrueckre U apomMarndeckue aMuHbl. AHUIUH. [lomyyeHne aMHHOB:
QIKWJIMPOBAaHWE aMMHaKa, BOCCTAaHOBJIEHHE HHUTpPOCOeAMHEHMH (peakius 3uHUHA). Du3nueckue
CBOMCTBAa aMHMHOB. XMMHUYECKHE CBOMCTBA aMHHOB: B3aMMOAECWCTBHE C KHUCIOTaMU M BOJOM.
OcHoBHOCTH aMUHOB. ['oMosTOrNYeCKUi psiJl apOMaTHYECKUX AMUHOB.

AMuHOKUCIOTEL. COCTaB M CTPOEHUE MOJIEKYJ] aMHHOKHMCIIOT, U30MEpHH. /[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIOT W €€ INPUYMHBL. B3auMoIeicTBHE aMHUHOKHUCIOT C
OCHOBaHMSAMH, OOpazoBaHHE CIIOXKHBIX 3(upoB. B3aumozielcTBUE aMUHOKHCIOT C CHUJIBHBIMH
kuciaoramu. OOpa3zoBaHie BHYTPUMOJIEKYISIPHBIX cOJlel. Peakiins NoJuKoHeHCAllUM aMUHOKHUCIIOT.

benku - mpuponneie Ouomnonumepsl. llentunnas cBs3p. Ilentuael. benku. [lepBuunas,
BTOpUYHAS U TPETUYHASL CTPYKTYpbI O€IKOB. XMMHUYECKHE CBOMCTBA OENIKOB: TOpEHUE, IeHaTypalys,
THJIpOJIN3, KadeCTBEHHbIE peakiuu. buomormueckne QyHkuu OenkoB. 3HaueHHE OEJIKOB.
YerBepTuuHasi CTpyKTypa OENKOB Kak arperanusi OCIKOBBIX W HEOEIKOBBIX MOJEKYNI. [noOampHast
npobnema OenkoBoro ronomanuss u nytu ee pemenus. [lonstue JJHK w PHK. Tlomstue o
HYKJIEOTHIC, IMPUMHUIMHOBBIX M IIyPUHOBBIX OCHOBaHHMAX. [lepBuuHas, BTOpHYHAs M TPETUYHAsS

ctpykrypsl JIHK. buonoruueckas posns JJTHK n PHK. 'ennas unxeHepust 1 OMOTEXHOJIOTUSI.



JdemMoHcTpaumnu.

1.B3aumoeiicTBie aHUIMHA C CONISTHOM KUCIIOTOM 1 ¢ OpOMHOMN BOJIOM.
2.lenatypanusi OCJIKOB.

JlabopaTopHble ONBITHI.

1.IlBeTHBIC peakiuy Ha OCTTKH.

11 xaacc. 70 yacoB

Tema 1: «Ctpoenne atoma» (6 u)

ATOM — cJ0KHasl 4acTHUA. S1Apo U 3IeKTpoHHAsE 000J0YKa. DIEKTPOHBI, MPOTOHBI U
HEUTpoHBL. MUKpOoMUp U MakpoMup. Jlyan3M 4acTHI MUKPOMHpA.

CocTosiHMe 3JIEKTPOHOB B aToMe. DJIEKTPOHHOE o0yiako M opOuTanbs. KBaHTOBBIE umcha.
®opma opOuTanei (s, p). JHepreTHuecKrue YpoBHU U NOYpOBHU. CTPOEHHE IEKTPOHHBIX 000104EK
aTOMOB. OJEKTPOHHBIE KOH(GUTypamuu aTtoMoB dJeMeHTOB. I[IpaBuno ['yHma. DnexTpoHHO-
rpadudeckre GopMyJibl aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs KJIacCU(UKaLUs JIEMEHTOB: S-,p-, d- U f-
CEMEHCTBA.

BaJjieHTHBIE BO3MOKHOCTH aTOMOB XHMHYECKHX 3JIeMEHTOB. BaneHTHbIE 3JIEKTPOHBI.
BanenTHbie BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB, OOYCIIOBJIEHHBIE YHCIOM HECTIAPEHHBIX
JIEKTPOHOB B HOPMAJIbHOM M BO30YX/E€HHOM COCTOSHUAX. CpaBHEHHE MOHATUN «BAJIEHTHOCTB» U
«CTEIIEHb OKUCIIEHUS.

Ilepuonuyecknii 3aKOH M NepUOIHYeEcKasi cHUcTeMa XuMHYeckux 3jemeHtoB JI. WM.
MenpgesieeBa u crpoenne aroma. [Ipeanocbiku OTKPBITHS MEPUOJUUECKOIO 3aKOHA: HAKOILJICHHE
dakronoruyeckoro marepuaina, padotel mnpemmectBenHukoB (M. . bepuemmyca, U. B.
HeGepeiinepa, A. D. lllankyprya, /Ix. A. Hetonensca, JI. FO. Meliepa); cbe3n xumukoB B Kapricpys.
JInunoctHeie kauecTBa /. 1. Menneneena.

Otkpeitue JI. WM. MengeneeBsiM mepuoanyeckoro 3akoHa. Ilepas dopMmymupoBka
NEepUOJUUECKOr0 3aKoHa. ['Oopu30HTanbHas, BepTUKaJbHAas W JMAroHajbHas IEPUOIUYECKHE
3aBUCUMOCTH.

[leproguueckuii 3akoH U cTpoeHue aroma. M3ortombl. CoBpeMeHHas TPAKTOBKA IOHATHUS
«xumuyeckud snemeHt». llepumomamueckas cucrtema JI. M. MengeneeBa u CTpoeHue aroma.
®u3nueckuil CMBICI HOPSIKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB Ipymnibl W nepuoaa. IlpudmHel
M3MEHEHUS! METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B IPyNIaxX U MEPUOIAX, B TOM
qrciie OOJBIINX U CBEPXOOIIBIIHX.

Pacuernbie 3a1aum



1 .BeruncieHyue MacCcoOBOM JOJIM XUMHYECKOI'O JJIEMEHTA B COSTUHEHNU.
2.YcraHoBneHue mnpocTeimeil ¢GopMysbl BEMIeCTBAa IO MAacCOBBIM JIOJNSAM XUMHUYECKHUX

QJICMCHTOB.

Tema 2. «CTpoeHue BemecTBa. (8 u)

Xumuyeckas cBsa3b. EqnHas npupoga xuMudeckoi cBsi3u. MoHHAas XUMUYecKas CBS3b U
MOHHBIC KpUCTaJUTMYECKUe pemeTku. KoBajieHTHass XMMHUUYEcKas CBSI3b M €€ KIIaCCH(PUKALUS: IO
MexaHu3My oOpa3oBaHHs (OOMEHHBI M JOHOPHO-AaKIENTOPHBIN), MO 3JIEKTPOOTPULATEILHOCTH
(momsipHass W HENOJspHas), MO KPAaTHOCTU (OIWMHApHAsA, [BOWHAs, TpOWHAs M TOJIYTOpHAs).
[TonsipHOCTH CBSA3M M NOJSIPHOCTh MOJIEKYJIbI. KpHUCTaINIMUECKHE PELIETKU BEIIECTB C KOBAJIEHTHOMN
CBSI3bIO: ATOMHAs M MOJEKyJsIpHas. Meramueckass XHUMHYECKas CBSI3b M METaJUIMYECKHE
KPUCTAIIIMYECKUE PELIETKU.

Enunas npuposa XMMHUYECKUX CBSI3€W: MOHHAS CBSI3b KAaK MPEICNIbHBIA CIyyall KOBaJIEHTHOMN
IOJISIPHOM CBSA3M; IEPEXOJ OJHOTO BUJIA CBSA3H B IPYT'OW; Pa3HbIE BUBI CBA3H B OJHOM BELIECTBE U T.
.

CpoiicTBa KOBaJIGHTHOM XHMH4YecKOW c¢Bsi3W. HackimaemMocts, MOISIPU3YEMOCTb,
HAIIpaBJICHHOCTh. ['eomMeTpust MOJIEKYIL.

Tubpuau3anms opouTAIell U reOMeTPUsi MOJIEKYJ. SP’-THOPHAN3ALMS y aJKaHOB, BOIBL
aMMMaKa, ajaMasa; Sp>-TuOpUIU3alys y COeqUHEHUI 00pa, aJKEHOB, apEHOB, TUEHOB U rpaduTa; Sp-
rudpuau3anus y coeIuHEHU Oepwuivs, aJKuHOB M KapOuHa. ['eoMeTpust MOJeKyl Ha3BaHHBIX
BEILIECTB.

Pacuernble 3a1auu.
3. Pacdersl, CBSI3aHHBIC C MOHATUSMH «MAacCOBas JOJS» M «O00BEMHAasi J0JIs» KOMIIOHEHTOB CMECH.
CrocoObl  KOJIMYECTBEHHOTO BBIPAXKEHHUS COCTaBa BEIIECTBA: MaccoBas O, MOJspHas
KOHLIEHTpanus 1 00beMHast 1011 PACTBOPEHHOTO BEIIECTBA

4.PacueT 00bEMHBIX OTHOIICHUH Ta30B MIPH XUMHYECKUX PEAKITUSIX.

5.Beruncienne mMacchel BEIIECTB WJIM O00bEMa ra3oB IO M3BECTHOMY KOJHWYECTBY BEIIECTBA
OJIHOTO M3 BCTYNUBILIUX B PEAKLUIO WM MOJyYArOIINXCS BEILIECTB.
JdemoncTpanmu. Mozaenu KpHUCTaUIMYECKUX PELIETOK BELIECTB C PA3JIMYHBIM THUIIOM CBS3EH.
Mogenu MoJieKy pa3iIuyHON reoMeTpur. Mojenu KpUCTaJUIMYECKUX PEIIeTOK aiMasa U rpadura.
OO6pa3iibl HEOPraHMYECKUX MOJIMMEPOB: CEPHI IIIACTUIECKOM, (pocdopa KpacHOTO, KBapIiia u Jp.
PactBOopeHue okpamieHHbIX BelecTB B Boje (cyiabdara meau (II), mepmanranara kamusi, Xjopuaa
xenesa (111)).

JlaGopaTopHblie ONbITHI



Omnpenenenne xapakTepa Cpebl pacTBOPa € MOMOIIBIO YHHBEPCAILHOTO HHIUKATOPA.
[IpoBenenue peaxiyii HOHHOTO OOMEHA ISl XapaKTEPUCTHUKU CBOMCTB AJIEKTPOJIUTOB.

Tema 3. PU3uKO-XMMHYECKHE 3AKOHOMEPHOCTH NPOX0KICHHS XMMHYECKHX peaKuui
(6 yacoB)

Kanaccupukanusas XuMH4YeCKUX peaklUili B OPraHUYecKOidl W HEOPraHM4ecKoll XMMMHH.
[TonsTe o xummuyeckoil peakuuu. Peakium, umynme 0e3 W3MEHEHHS KauyeCTBEHHOTO COCTaBa
BELIECTB: N30MEpU3aLMs U NoauMepu3anus. Peakium, uaymue ¢ I3MEHEHHEM COCTaBa BEILIECTB: IO
YHCIIy ¥ COCTAaBY pearupyrourx 1 00pa3yrouxcs BEIecTB (pa3iokKeHNs, COeIUHEHUS, 3aMELICHMS,
oOMeHa); MO0 HM3MEHEHHMIO CTElEeHEH OKHCIEHUS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC
peaKiuu W HEOKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIUU); MEeTOI »IIEKTPOHHOTo OanaHca.
OcobeHHoCcTH KIaccu(UKaIMK peakuii B OpraHMuecKol XUMUH.

BeposiTHOCTh npoTeKaHUsI XUMUYECKUX pEaKIMi. 3aKOH COXpaHEHUs dHepruu. BHyTpeHHsIS
SHEPTHsI W OK30- W DHAOTEPMHUYCCKHE peakuuu. TermmoBorl 3(PQPeKkT XUMHUYECKUX PpPEaKIui.
Tepmoxumuueckue ypaBHeHus. Ternora oOpa3oBaHusl.

Cxopocts xumuuyeckux peakumid. Ilonsarue o ckopoctu peaknuu. CKOpOCTb IoMO- M
reTepOreHHON peakUMU. DHEprusl aKTUBALMU. ODJIEMEHTapHbIE U CIOXKHBbIE peakiuu. DaxkTopsl,
BIUSIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKIMU: NPHUPOJA PEarupyrolux BEIIECTB; TeMIlepaTypa
(3akon Bant-T'odda); xoHneHTpanms (OCHOBHOW 3aKOH XMMHUYECKOM KWHETHKH); KaTalau3aTophbl.
Karanus: romo- 1 reTeporeHHbli; MEXaHU3M JAEUCTBHS KaTaau3aTopoB.

Oo0paTnMocTh XMMHUYECKUX peaknuil. Xumuyeckoe paBHoBecue. [loHsATHE 0 XUMUYECKOM
paBHOBecuHU. PaBHOBECHbBIE KOHLEHTpaUUU. J[MHAMUYHOCTh XMMUYECKOro paBHOBecHs. KoHcTaHTa
paBHOBecHs. DakTOpbl, BAMSIOIIME HA CMEIICHUE pPaBHOBECHs: KOHUEHTpauus, [AaBICHHUE U
temrieparypa. [lpunnun Jle [arense.

Tema 4. 3aKOHOMEPHOCTH NMPOXOKAECHNSI XUMHUYECKHX PeaKkunii B pactBopax (10 u)

DJIEKTPOTUTHYECKAS] TUCCONNANUS. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOTUTHYECKAS
aucconuanus. MexaHu3M JUCCOIMAllMU BEIIECTB C pPa3IMYHBIM THUIIOM XHUMHUYECKOM CBSI3H.
CgoiictBa moHoB. Katnonsl u aHvoHbl. KHCIOTBI, COJIM, OCHOBAHUSI B CBETE DJIEKTPOIUTUYECKON
JIACCOITHAITNH.

I'maponus. [lonstue «rugponusy. ['Maponn3 HeopraHuyecKkux BenecTs. ['uaponus conen —
Tpu ciuydas. CryneHuatslid ruaponu3. HeoOparumebrii tugponus. [lpaktuyeckoe mnpuMeHEHHE
TUAPOIH3A.

PacueTrHble 3agaum.
6. Pac4eTsl M0 TEPMOXUMHUYECKUM YPABHEHUSIM.

7. Pacuer CpC,Z[HCﬁ CKOPOCTU PCAKIIMHU IO KOHIICHTPpAIUAM pCarupyrommnx BCUICCTB.



JemoncTpanum. [lonyuenue kuciopoaa u3 NePoKCUAa BOJOPOJA U BOJbI; pEaKLUU, HAYIIIE
c oOpazoBaHMEM OcCajJKa, raza M BOJbl; CBOWCTBA METAJUIOB;. Peakiuu TOpeHHs; peakiuu
SHIOTEPMUYECKHE HAa MPUMEPE PeaklUu pa3ioKeHus (, KaTUHHON CeMUTPhI, U3BECTHSAKA WU MEJia)
U 9K30TEPMHUYECKHE Ha MPHUMEpPE peaklMy TalleHHe M3BECTH U PAaCTBOPEHHS KOHLIEHTPUPOBAHHOM
CEpHOM KHUCIOTHI B BoJ€.). IHIMKATOPBl M U3MEHEHHE UX OKPACKH B pa3iMuYHbIX cpefax. [ unpomus
KapOOHATOB, CyNIb(})aTOB, CHUIMKATOB IIEJIOYHBIX METAJUIOB; HUTparToB IMHKa wiu cBuHna (II).
I'upponus kapOuaa KambIusl.

JlabopaTopHble ONBITHI.
1.IIpoBeneHue peakiyii FOHHOTO OOMEHA JJIS XapaKTEPUCTHKHA CBOKCTB AJIEKTPOJIUTOB

Tema 5. XumMn4yeckue CBOiCTBA coeIMHEHUH MeTaLI0B (20 u)

Knaccundukanus Heopranmyeckux Bemectn. [Ipocteie u cioxubie BemecTBa. OKCHUIIBI, UX
Kiaccupukanus. [ uapokcuasl (OCHOBAaHHUS, KHCJIOPOJCOACPKAIINE KHUCIOTHI, aM(oTepHbIe
ruapokcunsl). Kucnotsl, ux kiaccudukanusa. OcHoBaHus, ux kinaccudukanusa. Comu cpenHue,
KHCJIbIE, OCHOBHBIE U KOMILIEKCHBIE.

Mertanusl. [lonoxenne metamioB B nepuoguyeckor cucreme .M. MenneneeBa u ctpoeHue
ux atromoB. [IpocTeie BemecTBa — MeTaNJIbl: CTPOCHUE KPUCTAIUIOB M METALTMYECKAsT XUMUYECKast
cBsa3b. OOmue Gu3NYecKue CBOMCTBA METALIOB. Ps0 CmaHOapmHulx 31eKmpOoOHbIX NOMEHYUANLO08.
OO0mue XUMHUYECKHE CBOMCTBAa METAJIOB (BOCCTAHOBUTEIBbHBIE CBONCTBA): B3aUMOJEHCTBUE C
HeMeTaJlaMu  (KUCJIOPOJOM, TajloT€éHaMH, CEpoM, a30TOM, BOJOPOJIOM), C BOAOH, KHUCIOTaMU H
COJISIMHU B pacTBOpax, CoO Ie104aMy. 3HaYeHHE METAJJIOB B IPUPOJIE U B KU3HU OPTaHU3MOB.

Koppo3usi meramioB. [loHsiTHe «KOppo3usi MeTaIOB». XHMHYECKas KOPPO3HUS.
DnexTpoxuMudeckas kopposus. CrocoObl 3aIUTE METAJIOB OT KOPPO3HUHU.

O0mme cnoco0bI MOTy4YeHUus] MeTaI0OB. Metaiuisl B npupoae. MeTainyprust U ee BUAbL:
MUPO-, THUJIPO- U IEKTPOMETAILTYPIUs. DJIEKTPOIU3 PaCIUIaBOB U PACTBOPOB COEAMHEHUN METAJIIOB
U €ro MpaKkTH4eCcKoe 3HAUYeHUE.

[Menouynpie Mertamnsl. OOmas xapakTepucThKa TOATPYMbl. Du3nueckre U XUMHUYECKHE
CBOMCTBA JINTHUSI, HATpUsI U Kaiusi. VX monmydyeHune U nmpuMeHeHHe, HaxoxaeHne B mpupoze. OKcubl
W TIEPOKCUJBI HaTpusl W Kanwsi. Ejkue menouw, ux CBOWCTBA, moiydeHue u npumeHeHue. Comaun
HIETIOYHBIX METaJIOB. Pacro3HaBaHe KaTHOHOB HATPUS U KaJIHSL.

[lenouyno-3emenbHble  MeTambl. OOIIas XapakTepUCTHKA MOATPYIbl. Dusnueckue u
XUMUYECKHE CBOMCTBA MarHusi M KajlbIUsl, UX MOJTYYEHUE U MIPUMEHEHUE, HAXOK/IEHUE B MPUPO/IE.

Comn KaJIbIIWA U Marduvs, uX 3HAUYCHHUEC B ITPUPOJEC U JKU3HU YCIIOBCKA.



AmoMuHMHE, ero (u3MYecKHWe MW XUMHUYECKHE CBOWMCTBA, IOJIyYeHHE U TPUMEHEHHE,
HaXOXKACHHUE B IpUpoJE. ANIOMOCUINKATE. AM(POTEPHOCTh OKCUAA U TUAPOKcUAa antoMunusa. Conu
AJIFOMUHUS.

Tema 6. XumMuueckne cBOMCTBA coeTMHEHUH HeMeTaLJ10B (20 4)

Hemeramubl. [lonoxenne HemeTtaiioB B mnepuonumyeckoil cucreme J[.M. Mennaeneesa,
CTPOEHHE UX aTOMOB. DJIEKTPOOTPHUIATEIbHOCTh. IHEpTHBIE ra3bl.

JIBOWICTBEHHOE TOJOKEHHE BOAOPOJAA B MEPUOANYECKON cucteme. Hemeraminbsl — MmpocTeie
BemecTBa. VX aToMHOE W MOJEKYJISIpPHOE CTpOeHHUE. AJUIOTPONUS W €€ MPUYMHBI. XUMHUYECKHE
CBOMCTBa HeMeTasuloB. OKHUCIHUTENbHBIE CBOMCTBA: B3aMMOICHCTBHUE C METAJUIAMHU, BOJIOPOIOM,
MEHEE  DJIEKTPOOTPULIATEIbHBIMM  HEMETAJJIaMH, HEKOTOPBIMH  CIIOKHBIMH  BEIIECTBAMHU.
BoccTaHoBuTenbHBIE CBOMCTBA HEMETAIOB B pPEAKUUAX €O (HTOPOM, KHUCIOPOIOM, CIIOKHBIMH
BEIIECTBAMH-OKUCIUTEISIMU (a30THOU U CEPHOM KUCIOTaMH U Jp.).

Bonoponusie coenuHenuss HemeTtauioB. llomydyeHne ux cuHTE30M M KOCBEHHO. CTpoeHue
MOJIEKYJI U KPUCTAJUIOB ATUX coeanHeHuil. dusndeckue cBoicTtBa. OTHoLIEHUE K Bojie. I3MeHeHune
KHCJIOTHO-OCHOBHBIX CBOMCTB B MEPUOAAX U TpyMIax.

Bonopon. Tlonoxenune Bomopoma B Ilepuommueckoin cucteme. CoenwHEHHsS BOIOPOJa C
MeTaJjulaMu ¥ HemeTauiamu. Boga.

lanorensl. OOmias xapakTepUCTHKA MOATPYNNBI TajmoreHoB. OcoOeHHocTH Xumuu (TOopa.
lNanorenoBogopoasl. [lonydenune ranoreHoBoAOpPOAOB. ['anoreHOBOJOPOAHBIE KUCIOTHI U UX COJIA —
rajioreHupl. KaduecTBeHHass peakiusi Ha TaJoreHUA-uoHbl. Kucinopopacoxaepkaiiye COEAUHEHUS
XJiopa.

[IprMmeHeHne rajloreHoB U X BaKHEUIINX COCTMHEHUM.

Kucnopon, ero ¢pusndeckre 1 XUMHYECKHE CBONCTBA, MOYYCHUE U TPUMEHEHHE, HAXOXKICHHE
B npupone. Amnorponus. O30H, €ro CBOKCTBA, MOITy4YEHUE U NMpUMeHeHne. OKCUIbl U IEPOKCHIBI.
[lepokcua Bogopoa, €ro OKUCIUTENIbHbIE CBOMCTBA U IPUMEHEHUE.

Cepa. Amnotponusi cepbl. du3nyeckne M XMMHUUYECKUE CBOWCTBA CEphl, €€ MOIyYEHUE U
NpUMEHEHUe, HaxokaeHue B mpupojae. CepoBomopos, ero GU3NYeCKHue U XUMUYECKUE CBOWCTBA,
MOJTy4eHue U NMpuMeHeHue, HaxoxaeHue B npupoae. Cymbohuasl. Oxenp cepsl (1V), ero pusnyeckue
U XMUMHYECKHE CBOMCTBa, moiydeHue u mnpumeHenue. Oxcupn cepbl (VI), ero dusmueckue u
XUMHYECKHe CBOMCTBa, MoiydyeHHe W mpuMmeHeHHe. CepHHUCTas Kuciora U cynbGuthl. CepHas
KHCJIOTa, CBOMCTBA pa30aBIICHHOW W KOHIIEHTPUPOBAHHOW cepHOM kucnoT. CepHash KUCIOTa Kak
OKHUCJIUTENb, Cyab(arbl. KauecTBEHHBIE peaKIiK Ha CYIbPUI-, CYTb(UT- U CyIb(aT-uOHBI.

A30T, ero ¢u3nyecKkue U XUMHYECKHE CBONCTBA, MOJyYE€HUE U NMPUMEHEHUE, HaXOXKICHUE B

mpuponac. HI/ITpI/IIlBI. AMMI/IaK, €ro (I)I/ISI/I‘-ICCKI/IC 1 XUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUEC U IIPUMCHCHHUC.



Ammuaunas Boma. OOpasoBaHue noHa amMMoHUs. ColM aMMOHHUS, MX CBOWCTBA, TOJYyYCHHE W
npumenenue. KadecTBeHHass peakuus Ha noH amMmonwus. Oxcun aszorta (II), ero dusmueckue u
XMMHUYECKHE CBOMCTBA, mNoiydeHue u mnpumenenue. Oxcupg azora (IV), ero ¢usmueckue u
XMMHYECKHE CBOWCTBA, NoiydyeHue u npumenenue. Okeup azora (II1) m azorucras kuciaora, oKcHn
aszota (V) u azotHas kuciora. CBOWCTBa a30THOW KUCJIOTHI, €€ TIOJyUYeHrne U MpuMeHeHne. Hutparsi,
ux (pusnueckue U XMMHYECKHE CBONCTBA, IPUMEHEHHE.

®ocdop. Amnorpornusi dpochopa. CBoiCTBa, MONydeHHE U MPUMEHEHHE OENIOro M KpacHOTO
docdopa. Oxcunbr pocdopa (I u V). docdophbie kuciorel. OpTodocdarsr.

Vrepon. Annorponusi yriepona (anmas, rpadutr). AKTHBHPOBAHHBIN Yroib. AacopOrus.
CoiicTBa, mody4YeHHe u npuMeHeHue yris. KapOuasl Kanblivs, antoMUHIS. YTapHBIN U YTIIEKUCIIBINA
ra3el, UX (PU3MUECKHe U XUMUYECKUE CBONCTBA, MOTYYCHHE W MPUMEHEHUE. YTONIbHAs KUCIIOTa U €
comu (kapOoHaTHI U TUApoKapOoHaThl). KauecTBeHHAs peakius Ha KapOOHAT-HOH.

Kpemunii, ammorponusi, (u3udyeckue M XHUMHYECKHE CBOMCTBA KPEMHHUS, TOJIyYEHUE H
npuMeHeHue, HaxoxkaeHue B mpupope. Cumanbsl. Oxcupn kpemuus (IV). KpemHueBbie KUCIIOTHI,
cunukathl. CHIIMKaTHAS] IPOMBILIIIEHHOCTb.

I'eHeTn4eckas CBSI3b MEKIY KJIACCAMH OPraHUYeCKUX M HEOPTraHUYeCKUX COeINHEeHMI.
[ToHATHE O T€HETUYECKON CBSI3M M T€HETHYECKHUX psiiaX B HEOPTraHMYECKOH U OPraHMYE€CKON XUMHH.
lenetnueckue psipl MeTaaia (Ha mpUMepe KalbllMs M JKele3a), HeMeTauia (Ha MpuMepe cephl U
KPEMHHSI ), IEPEXOAHOTO 3JIEMEHTa (Ha MpUMeEpe LMHKa). [ eHeTuuecKkue psapl U TeHETUYEeCKas CBA3b
B OpPraHWYECKOM XUMHUHU (IJI1 COCIWHEHHUMU, COJEpKalllMX J[Ba aToMa yriepoia B MOJIEKYJE).
EnuncTBO MUpa BelecTs.

PacuerHble 3agaun.

8. Beruncnenue mMacchl WM 00beMa MPOAYKTOB PEAKIMH 10 W3BECTHONW Macce WiIH 00beMy
HCXOJTHOTO BEIIECTBA, COJEPKAIIETO IPUMECH.

9. BbluncriieHne Macchl HCXOIHOTO BEIECTBA, €CJIM M3BECTEH NPAKTHUYECKUH BBIXOA U
MaccoBas JIOJsl €r0 OT TEOPETHIECKU BO3MOKHOTO.

10. BbruuciieHuss Mo XUMUYECKUM YPaBHEHHUSAM pPEaKLUUi, €CIU OJHO W3 pPearupyromux
BEIICCTB JIAHO B H30BITKE.

11. OnpeneneHne MOJIEKYJIIPHON (OPMYJIIBI BEIIECTBA IO MACCOBBIM JIOJISIM JIEMEHTOB.

12. KomOMHUpOBaHHbIE 33a4H.

JdemoncTpanmnu. B3auMoaencTBue METAJIOB ¢ HEMETAJIIaMU U BOJOM.
B3anMopeiicTBrEe OKCHIa KaJbIUS C BOIOM.
B3anmopeiicTBue a) MmEI0YHBIX METALIOB C BOJOHM, 0) IIMHKA C PacTBOPAMH COJITHOM W CEpHOU

KHCJIOT, B) JKeJe3a € paCTBOPOM MEIHOTI'O KYIIOPOCa; )K) AJIFOMHUHUA C paCTBOPOM €KOI'0 HATpa.



OTHOIIIEHHE aTIOMUHUS K KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTE.

OO0pa3ibl METaIOB, UX OKCUIOB U HEKOTOPBIX COJICH.

I'openue xenes3a B KUCIOPOJE U XJIOPE.

OnBIThI, BBISICHSIOIME OTHOLIECHHE JKelle3a K KOHIEHTPUPOBAHHBIM KUCIIOTaM.

Mogenn KpUCTAIUTMYECKUX PEIIETOK Hoja, anmasa, rpadwura. IlomydeHume u cBoOMCTBa
XJIOPOBOJOPO/IA, COJISIHOW KHUCJIOTHI M amMMuaka. B3anmozeiicTBue aMMuaka ¢ XJIOPOBOAOPOJIOM H
BoJOH. TepMmuyeckoe pasznoxkeHue coieil amMMmoHus. CBOWCTBa COJNSHOM, pa30aBICHHON CEpHOI
KHCIO0T. B3aumozelicTBre KOHIIEHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIIOT U pa30aBIEHHOMN a30THOM
KUCJIOTBI C Meablo. B3ammoneiictBue cepel ¢ Kuciaopogom. [lomydeHne KpeMHHEBOM KHCIOTHI.

HOHy‘ICHI/Ie YIIJICKUCIIOTO I'a3a, BzaumopeiictBue ero ¢ Bogou u TBCPAbIM 'HIPOKCUIOM HATPUA

JlaGopaTopHbie ONBITHI.
O3HakomyieHHE ¢ 00pa3iiaMy METAJIOB U CILUIABOB.
[Tonyuenue runpokcuga aTlOMUHUS U UCCIIEIOBAHUE €r0 CBOICTB.
OkucCIUTENbHBIE CBOMCTBA IEPMAHTaHATA Kalus U JUXpoOMaTa KaJius B pa3HbIX Cpejiax.
BzaumoneiicTBUE THIPOKCHIOB KeJe3a ¢ KUCIOTaMH.
Pemenue skcieprMeHTaIbHBIX 3a7a4 Ha paclio3HaBaHUE COSAUHEHUN METaJJIOB.
N3ydeHue CBOKCTB COJITHOM KUCIIOTHI.
O3HakoMJIEHUE C CEPOM U €€ IPUPOJIHBIMU COSTMHEHUSIMHU.
BsanmoneiicTBue cosreit aMMOHHUS CO TIENOYBIO.
O3HakoMJIEHUE C Pa3IMYHBIMU BUJIaMU ynoOpeHuid. KadecTBeHHbIE peaKIiiy Ha COJTM aMMOHUS 1
HUTpATHI.
Perrenue skcriepuMeHTaIbHBIX 33/1a4 Ha paclio3HABaHUE BEIIECTB.
O3HakoMJIeHHE CO CBOMCTBaMHU KapOOHATOB U TUAPOKApOOHATOB.
IIpakTyeckmne 3aHATHSA
2.ITonydenue u cobupanue ra3oB (KUCIOPOJ, aMMuak, okcun yriepoaa (IV) u ap.), ombITel ¢
HUMH.
3.MccaenoBaHne BOCCTAHOBUTEIIFHBIX CBOMCTB METAIIOB.
4.0nbIThI, XapaKTEPU3YIOIIHE CBONCTBA COCIMHEHUN METAJJIOB.
Pe3epBHOE Bpemsi mpeiiaraercs UCHOJIb30BaTh HA PEIIEHHWE OKUCIUTENBHO - BOCCTAHOBUTEIBHBIX

pEaKUHii Kypca OpraHM4e€CKOM U HEOPTaHMYECKON XUMHUH, a TAKKE U1 PEIICHUS 3aad.



TEMATHYECKOE IINTAHUPOBAHHUE

10 knacc
IIpakTHyeckasi 4acTh MPOrpaMMbl
Nel  HammenoBanue Tembl | KoanuecTBo| Konrpoabnas | Ipakruueckas| JIuKTanT
Jacos padora padora
Teopust ctpoeHus 12 2
OPraHUYECKHUX COCTMHCHUI
MexaHu3Mbl OPraHuYEeCKUX 8 2
peakuui
YreBoopoabt 24 2 4
Kucnopoacoaepxaniue 16 2 2
OpraHUYeCKHe COCTMHEHUS
A3oTconepxkaiume 10 2
OpraHUYEeCKHE COCTMHEHUS
11 knacc
IIpakTHYeckasi 4YacTh MPOrpaMMbI
HaumMmeHoBaHHNe TeMbl KoaunuecTtBo KOHTp()J[],Haﬂ HpaKTuqecKaﬂ I[I/IKTaHT
Jacos padora padora
Crtpoenue aToma. 6 2
ITeproguyeckuii 3aK0H
CrpoeHue BenecTna. 8 2
OU3UKO-XUMUYECKUE 6 2
3aKOHOMEPHOCTH
MPOXOXKICHUS] XUMHUECKUX
peaxKLmit
3aKOHOMEPHOCTH 10 2
MPOXOXKICHUSI XUMHUECKUX
peaKkui B pacTBOpax
XUMHYECKHUE CBOMCTBA 20 2 2
COEJIMHEHUI METAJIJIOB
XUMHYECKHUE CBOMCTBA 20 2 2
COCTMHEHUN HEMETAJLIIOB
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