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Ilnanupyemble Ppe3yJbTaTbl OCBOCHHS Y4eOHOro mnpeamMera XuHMHSA Ha

yIiIy0JIeHHOM ypPOBHe

BbinycKkHMK Ha yriiy0J1eHHOM YPOBHE HAYYHTCS:

- packpblBaTh Ha MpHUMEpPax poJib XUMHUH B (POPMHUPOBAHHM COBPEMEHHON Hay4dyHOM
KapTUHBI MHUpPa U B MPAKTHUYECKOW ACSATEIBHOCTH YEIOBEKAa, B3aWMOCBSI3b MEXIYy XUMHUEU U
JIPYTMMHU €CTECTBEHHBIMH HAayKaMU;

- HWIUTIOCTPUPOBATE Ha IMPUMEPAX CTAHOBJICHHUC W 3BOJJIIOLIUIO OpF&HH‘ICCKOfI XHUMHUHU KaK
HAYKH Ha pas3IMYHbIX HCTOPHUYCCKHX dTallaX €€ pa3BUTUA;

- YCTaHaBJIMBATh NPUYUHHO-CICACTBCHHLIC CBA3U MCIKAY CTPOCHHUEM ATOMOB XUMHWYCCKUX
9JICMCHTOB U MECPUOINICCKUM U3MCHCHHUECM CBOMCTB XMMHYECKHUX DJIEMECHTOB U UX COGI[I/IHGHI/Iﬁ B
COOTBETCTBHH C ITOJTOXKCHHUEM XUMHNYCCKUX 3JICMCHTOB B HepHOﬂquCKOﬁ CHCTEMC,

- AQHAJIM3UPOBAaTh COCTAaB, CTPOCHUE M CBOMCTBA BELIECTB, NIPUMEHSSA IOJIOXKEHUA
OCHOBHBIX XUMHYECKHX TEOpPUN: XUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKHUX coeauHeHnid A.M.
bytnepoBa, cTpoeHHss aroma, XUMHUYECKON CBSI3H, JJIEKTPOIUTUYECKOW AUCCOLUMALMU KUCIOT U
OCHOBAHUM; YCTaHABJIUBAaTh IMPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXIY CBOMCTBAMHU BeIlECTBA U
€ro COCTaBOM M CTPOCHUEM;

- IIPUMEHATH NIPaBUJIa CUCTEMATUYECKOM MEXKIYHAPOJHOW HOMEHKJIATYphl KaK CpEICTBa
pa3IuYeHus U UACHTU(UKALKY BEIIECTB 110 UX COCTaBy U CTPOECHMUIO;

- COCTABJIATH MOJICKYIISIDHBIC U CTPYKTYPHBIC q)OpMy.]'ILI HCOPIraHMYCCKHUX U OPraHUYCCKHX
BCIHICCTB KakK HOCHTeJIeH I/IH(I)OpMaI_II/II/I O CTPOCHHMHM BCHICCTBA, CIo CBOMCTBaX H
MPUHAJICIKHOCTHU K OIIPCACICHHOMY KJIaCCy COCHHHGHHﬁ;

— OOBSCHATH MPUPOAY U CHOCOOBI 00pa30BaHHUS XUMHUYECKOW CBSI3U: KOBAJIEHTHOU
(MONSIpHOM, HEMOJIAPHOI), MOHHOM, METAJUIMYECKOW, BOIOPOAHOM — C IIETBI0 OMpEIeICHUs
XUMHYECKOI aKTUBHOCTHU BEIIECTB;

- XapaKTCpU30BaATh CI)I/ISI/ILICCKI/IG CBOMCTBa HCOPTaHNYCCKHUX W OPraHNMYCCKHUX BCHICCTB U
yCTaHaBJIMBaTb 3aBUCHUMOCTDH (1)I/ISI/I‘IE!CKI/IX CBOICTB BC€OICCTB OT THIIA KpHCTaHHH‘IeCKOﬁ
PCHICTKH; — XAPaAKTCPU30BATH 3dKOHOMCPHOCTH B M3MCHCHUU XUMHUUYCCKHX CBOMCTB MMPOCTHIX
BCHICCTB, BOAOPOJHBIX COGHHHGHHﬁ, BBICHIMX OKCHUJIOB U TUAPOKCHUIAOB,

- NpUBOAWUTL MIPHUMEPBI XUMHWYCCKUX peaKHHﬁ, PACKPBIBAOIINX XAPAKTCPHBIC XUMHUYCCKUC
CBOICTBa HCOPTaHUYCCKHUX H OpPraHUYCCKHUX BCHICCTB M3YYCHHBLIX KIIACCOB C MECJIBIO0 HX
I/II[GHTI/Iq)I/IKaI_II/II/I 1 00BsICHEHHS 00JIacTH MPUMCHCHU A,

- OMpeaACIATL MCXAaHHM3M pPCaKIHWH B 3aBUCUMOCTH OT YCJ'IOBI/Iﬁ MMPOBCACHUA PCAKIUN U
MMPOTrHO3UPOBATH BO3MOXKHOCTD IIPOTCKAHUA XUMNYICCKUX pCaKI_[I/II\/'I Ha OCHOBE THUIIa XMMHUUYECKOU
CBs3H U aKTUBHOCTH PCArcHTOB;

- yCTaHaBJIMBATh 3aBUCUMOCTh PEaKIIMOHHOW CITOCOOHOCTH OPTaHMYECKHX COSITMHEHUH OT
XapakTepa B3aMMHOTO BIMSHHS aTOMOB B MOJIEKY/IaX C IEJbI0 MPOTHO3UPOBAHUS ITPOIYKTOB
peakiuu;

- YCTAaHABJIMBAaTb  3aBUCUMOCTD CKOPOCTH XHUMHYECKOH peaknuun H" CMCIICHHUA
XUMHYCCKOTO PABHOBECUA OT pPa3JIMYHBIX q)aKTOpOB C HCJIBIO OHNPCACICHUSA OITUMAJIbHBIX
y'CJ'IOBI/Iﬁ IMPOTCKaHUA XUMHUYCCKHUX IIPOLCCCOB;

- YCTaHaBJIMBAaTb '’CHETUYCCKYIO CBA3b MCKAY KiIaCCaMU HECOPTaHNUYCCKUX U OPTaHUYCCKUX
BCOICCTB JIA 000CHOBAHHUS HpHHHHHHaHBHOﬁ BO3MOXXHOCTHU IIOJYUCHHSA HCOPraHUYCCKUX U
OpTaHUYCCKUX COC)II/IHeHI/Iﬁ 3aIaHHOTO COCTaBa U CTPOCHU;

- nof0uparh peareHThl, YCIOBUS W OMNPENSIATh MPOAYKTHl PEAKIHH, IMO3BOJSIOMINX
peann3oBaTh  J1a0OpaTOpHBIE W  MPOMBINUICHHBIE  CHOCOOBI  TMOJNYUYEHHUS  BaKHEHIIMX
HEOPraHWYECKUX U OPTaHNUYECKHUX BEIIECTB;



- ONPENENIATh XapaKTep Cpeibl B pE3YyJbTare UAPOIN3a HEOPraHUYECKUX U OPraHUYECKUX
BEUICCTB M IPHUBOAMTH INPUMEPHI TMIPOIM3a BELICCTB B ITOBCEIHEBHOM JXU3HU 4YEIIOBEKA,
OMOJIOTMYECKHX OOMEHHBIX MPOIECCaxX U MPOMBIIIICHHOCTH;

- IPpUBOAUTE HNPUMEPBI OKHCIHUTCIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ B IIpUPOAC,
MMPOU3BOACTBCHHLIX IMPOLECCAX U KUBHCACATCIBHOCTH OPraHu3MOB;,

- 00OCHOBEIBATH IMPAKTUYCCKOEC HMCIIOJIb30BAHUC HCOPraHUYECKUX HU OPraHUuYCCKHUX
B€HICCTB U UX peaKHI/Iﬁ B IIPOMBIIIJICHHOCTH U 6BITy;

- BBITIOJHATh ~ XMMHUYECKUW  DKCHEPUMEHT TIO0  PACIO3HABAHHUIO U MOJYyYEHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIAaCCaM COCJIMHEHUH,
B COOTBETCTBUU C MPABHJIAMH U NMPUEMaMH 0€30TMaCHONM pa0OThl C XMMHUECKHUMH BEIIECTBAMHU H
71a00paTOPHBIM 000PYIOBAaHUEM;

- MPOBOJIUTh pPAacyeThl HAa OCHOBE XHMHYECKHX (OPMYIT H YpPaBHCHHHA pEaKIUid:
HAXOXKJCHHE MOJIEKYISIpHON (hOPMYIIbl OPraHHMYECKOTO BEIECTBA IO €r0 INIOTHOCTU U MacCOBBIM
JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM MO MPOAYKTaM CrOpaHHs; pacdeTbl MacCOBOM
JOoNU (Macchl) XMMHYECKOTO COEIMHEHHMsI B CMECH; pacdeTbl Macchl (0O0beMa, KOJIM4YecTBa
BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJHO M3 BEHIECTB JIaHO B M30BITKE (MMEET MPUMECH);
pacyeTbl MacCOBOM WM OOBEMHOM [ONM BBIXOJA MPOAYKTAa pEaKIHU OT TEOPEeTUUYECKU
BO3MOKHOTO; pacueThl TEIUIOBOTO 3(pdekTa peakun; pacueTsl 00bEMHBIX OTHOIICHUH T'a30B MPU
XUMHYECKHX PEaKIUsiX; pacyeThl Macchl (00beMa, KOJIMYecTBa BEIIECTBAa) MPOAYKTa PEaKIIHH,
€CJIM OIHO U3 BEILIECTB JIaHO B BUJIE PacTBOpa C ONpPEAEICHHOW MacCOBOM J10JIel PaCTBOPEHHOTO
BEIIIECTBA,

- UCIIOJb30BaTh METOABl HAYYHOTO IIO3HAHMS: aHajiu3, CHUHTE3, MOJEIMPOBAHUE
XUMHYECKHX TIPOLIECCOB U SIBJIEHUN — IpPU pEIICHUU Y4eOHO-HCCIIEN0BAaTENbCKUX 3a7ad IO
U3y4YEHHIO CBOMCTB, CIIOCOOOB MOJYYEHHUs U PACIIO3HABAHHSI OPraHUYECKUX BEILECTB;

- BJIAACTDb IIpaBUJIaMMU 0e30macHoOro O6paHIeHI/I$I C CIKHMHU, TOPHOUYMMH W TOKCHUYHLBIMHU
BCIICCTBAMHU, CPCACTBAMUA OBITOBOM XHUMHU,

- OCYILECTBIIATh TOMCK XUMHUYECKOH HH(GOpManMM MO Ha3BaHWSAM, HIEHTH(UKATOpaMm,
CTPYKTYpPHBIM (hOpMyJiaM BEILIECTB;

- KPUTHUYECKH  OLIEHUBaThb U UHTEPHPETHPOBATh  XHMHUYECKYI0  HH(OpMALHIO,
COZIEPIKaIIlYIOCs! B COOOLICHUAX CPEACTB MaccoBOW MH(popmanuu, pecypcax MHTepHera, HayuyHO-
HOMYJISIPHBIX CTaThbsIX C TOUKH 3PEHMS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBISIBICHUS
OIIMOOYHBIX CYKIEHUHN U (POpMUPOBaHUS COOCTBEHHOM MO3UIIUY;

- yCTaHaBIIMBAaTh B3aUMOCBS3HM MEXAY (akTaMHu U Teopuel, IPUUMHOM U CIIeACTBUEM IIpU
aHaiM3e MpOOJIEMHBIX CHUTyallud M OOOCHOBAaHMM TPUHUMAEMBIX pELIEHUH Ha OCHOBE
XUMUYECKUX 3HAHUU;

— MPEJCTABISATh IyTH PEeLIeHUs M00aIbHBIX MPOOJIEM, CTOAIIUX MEPE]] YeI0BEYECTBOM, U
MIEPCIEKTUBHBIX HAIIPABICHUN Pa3BUTHUS XUMHUYECKUX TEXHOJOTHH, B TOM YHUCJE TEXHOJIOTUH
COBPEMEHHBIX MaTepHallOB C PAa3IUYHON (PYHKIHMOHAIBHOCTHIO, BO30OHOBISIEMBIX MCTOUYHHKOB
CBIpBS, IEPepadOTKU M YTHIIN3ALMU TPOMBIIIUIEHHBIX U OBITOBBIX OTXO/OB.

BbinycKkHHK Ha yIri1y0J1eHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

- dbopMynHpoBaTh 1L€Jb HCCIENOBaHMS, BBIIBUraTb M TMPOBEPSTH SKCIEPUMEHTAIBHO
TUIIOTE3bl O XHMMMYECKUX CBOMCTBaxX BEIIECTB HAa OCHOBE HX COCTaBa WM CTPOEHHUS, HUX
CIIOCOOHOCTH BCTYNAaTh B XHMHUYECKHE pEaKUWH, O XapakTepe M MPOAYKTAaX pPa3IUYHBIX
XUMUYECKUX PEaKIuil;

- CaMOCTOATEIIBHO IJIaHUPOBATh n IMPOBOJUTH XUMHUYCCKHUE OKCIICPUMECHTEI C
coOroieHNeM npaBuil 0e30MacHOi paboThI ¢ BEHIECTBAMH U Ja00OPaTOPHBIM 000PYIOBAHUEM;

- HHTCPpHNPCTUPOBATE JAHHBIC O COCTAaBC U CTPOCHUHN BCHICCTB, IOJYUCHHBIC C ITOMOIIBIO
COBPEMECHHBIX (1)H3I/IKO-XI/IMI/I‘-IeCKI/IX METOOOB,



- ONUCHIBAaTh COCTOSIHME D3JIEKTPOHA B AarOME€ HAa OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHWYECKUX MPEJCTaBICHUN O CTPOSHUH aToMa JIJisi OOBSCHEHHS PEe3YyJIbTaToB CIEKTPaIbHOTO
aHaJIM3a BEILECTB;

- XapakTepu3oBarb POJIb  A30TOCOACPKAIIHUX  I'CTECPOLHUKINYCCKUX COCI[I/IHCHI/Iﬁ n
HYKJICMHOBBIX KUCJIOT KaK BaXKHECHIITUX OMOJIOTHYCCKH aKTHBHBIX BCIICCTB,

- IIPpOrHO3UPOBATH BO3MOXXHOCTb IIPOTCKaHUA OKHCIINTECIBbHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ, JIC)KaAUX B OCHOBE IPUPOAHBIX U IIPOU3BOACTBEHHBIX IIPOLCCCOB.

JINYHOCTHBIE pe3yJbTaThl:

- 1) poccuiickyio rpa>kJaHCKyI0 UACHTUYHOCTD, MAaTPUOTH3M, YBaKEHUE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Tepesl PoauHOM, TOpI0CTH 3a CBOM Kpai, cBoO Poauny, npouuioe u
HACTOAIIEE MHOIOHALMOHAJIBHOTO Hapoaa Poccuu, yBa)keHHE TOCYAapCTBEHHBIX CUMBOJIOB
(repO, ¢urar, rumH);

- 2) rpaXXJaHCKyH0 NO3UIMI0 KaK AKTUBHOIO U OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
o011ecTBa, OCO3HAIOIIET0 CBOU KOHCTUTYLIMOHHBIE MpaBa U 0053aHHOCTH, YBAXAOIETro 3aKOH U
IPaBOIOPSIIOK,  OONAJAIOmIEr0  YyBCTBOM ~ COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
INPUHUMAIOILEr0 TPaJMLHOHHbIE HALMOHAJbHBIE U OOIIEYEIOBEYECKHE TI'yMaHHUCTUYECKHE U
JIEMOKpaTU4YeCKHEe LIEHHOCTH;

- 3) TOTOBHOCTH K CIIY>KCHUTIO OTe‘IeCTBy, €ro 3aluTeC,

- 4) cpopMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JWajore KyJIbTyp, a TakKke
pa3iauuHbIX (OopM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

- 5) chopMuUpPOBaHHOCTH OCHOB CaMOPA3BUTHUSI M CAMOBOCIIUTAHHUS B COOTBETCTBHH C
00IIIeYEeIOBEUECKUMHU TICHHOCTSIMU M HWJeallaMH TPaKIaHCKOTO OOIIeCTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM JIEATEILHOCTH;

- 6) ToJlepaHTHOE CO3HAHWE U TOBEJEHHE B MOJHUKYJIbTYPHOM MHpE, TOTOBHOCTb U
CHOCOOHOCTh BECTU AMAJIOT C APYTUMHU JIHOAbMHU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
06HII/I€ e 1 COTpyaHHu4daTb I UX OOCTHIKCHUA, CIIOCOOHOCTD IMPOTHUBOCTOATE UACOJIOTUN
HKCTpEeMH3Ma, HallMOHalM3Ma, KCeHO()OoOUH, TUCKPUMHUHALIMU 110 COLMAIbHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAllMOHAIBHBIM MTPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAIBHBIM SIBICHUSM;

- 7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMU, IE€THbMHU MIIAJIIETO BO3PaCTa, B3POCIBIMU
B 00pa3oBaTenbHON, OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-MCCIIEIOBATEIbCKOW, TPOCKTHOU U
JIPYTUX BUAAX AEATEIBHOCTH;

- 8) HpaBCTBEHHOE CO3HAHHWE M TIOBEICHHE HA OCHOBE YCBOCHHS OOIIEYEIIOBEUYECKUX
IICHHOCTEH;

- 9) TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUHM BCEH JKM3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHHMIO KaK
YCJIOBHIO yCTIETIIHON PO eCCHOHATTEHON U 0O0IIECTBEHHOM JESTENHHOCTH,



- 10) »screTHyeckoe OTHOIIEHHME K MHpPY, BKIIOYas OSCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUH;

- 11) nmpuHSTHE W pealu3alui0 IIEHHOCTEW 340pOBOr0 M Oe30macHOro obpasa KU3HU,
NOTPEOHOCTH B (PU3HUECKOM CaMOCOBEPILICHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-0310POBUTEIHHON
NeSITeIbHOCThIO, HENPHUATHE BPEIHBIX MPUBBIUEK: KYpPEHHs, YIOTPEOJICHUS  AJKOTOJI,
HAapKOTHUKOB;

- 12) OGepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K (U3NYECKOMY H
IICUXOJIOTUYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK M APYIHMX JIOJICH, YMEHHE OKa3bIBaTh
HEPBYIO TIOMOIIIb;

- 13) oco3HaHHBI BBIOOpP Oyaymied mnpodeccud W BO3MOXKHOCTEH —peaau3aluu
COOCTBEHHBIX JKM3HCHHBIX IIAHOB; OTHOLICHHE K NPOPECCHOHATBHON JEATEIILHOCTH Kak
BO3MOXKHOCTH  y4acTHsl B  PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX,
00I1IeHAIIMOHATIBHBIX MTPO0JIEM;

- 14) C(l)OpMI/IpOBaHHOCTL SKOJIOTHYCCKOI'O MBIINIJICHHMA, IIOHMMAaHUA BJIIMAHHA COMAJIBHO-
OKOHOMHUYCCKUX ITPOOCCCOB HAa COCTOSHHC HpHpOI[HOfI U COLIMAIbLHOU CpCabl; HpI/IO6p€TeHI/IC
OIIbITa BKOHOFO-HaHpaBHeHHOﬁ ACATCIIBHOCTH,

- 15) OoTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO NMPUHSATHS
EHHOCTEH CEMENHOM KU3HU.

MeTanpenMeTHMe pe3yJabTaThl :

- 1) yMeHHe CcamMOCTOSATEIbHO OMNPENENATh LENU JSATEIBHOCTH M COCTABJISTH IIJIaHBI
NEeSITeIbHOCTH,  CaMOCTOSITEIbHO — OCYIIECTBJISITh, KOHTPOJIMPOBAaTh U KOPPEKTHPOBATH
ACATCIIBHOCTD, MCIIO0JB30BaTh BCC BO3MOKHBIC PECYPCHI I JOCTUKCHUSA ITOCTABJICHHBIX ueneﬁ
" pcain3alluu IJIaHOB JCATCIbHOCTHU, BI)I6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMUYHBIX CUTYyAllUAX;

— 2) yMeHHe MNpOAYKTUBHO OOLIAThCS M B3aWMOJEWCTBOBAaTH B IPOLIECCE COBMECTHOMU
NeSITeIbHOCTH, YUYUTBIBATh MO3MLUU JAPYIMX YYAaCTHHUKOB JE€SATEIbHOCTH, 3(PPEKTUBHO
paspematb KOH()IUKTHI;

- 3) BJIaJACHUEC HAaABBbIKaMHU HOBHaBaTeHLHOﬁ, yqe6HO'HCCHeHOBaTeHBCKOﬁ n HpOCKTHOI\/'I
JACATCIIBHOCTH, HaBBbIKaMU PaspCICHUA np06neM; CIIOCOOHOCTE u TOTOBHOCTbH K
CaAMOCTOATCIIBHOMY IOHUCKY MCTOAOB PCHICHUSA MPAKTUYCCKUX 3a4aY, IPUMCHCHUIO PA3JINYHBIX
METOJ0B IIO3HAHUS,

- 4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOU I/IHq)OpMaI_II/IOHHO'HOSH&B&TCHBHOﬁ
ACATCIIBHOCTH, BJIAJACHHUC HABbIKAMU IIOJTYYCHHUA HCO6XO,Z[I/IMOI>'I I/IH(l)OpMaI_[I/II/I us3 CJIOBapeﬁ
Pa3HBIX THUIIOB, YMCHHUEC OPUCHTUPOBATHECA B PA3JIMYHBIX UCTOYHHUKAX I/IH(l)OpMaI_H/II/I, KPUTUYCCKHA
OLICHUBATh U MHTCPIIPETUPOBATH I/IH(l)OpMaHI/IIO, MMOJIy4a€MyIoO U3 pa3jIMdHbIX UCTOYHUKOB;

- 5) yMeHHMe WUCIOJIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHojoruit (nanee - UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3AIIMOHHBIX
3aMady ¢ coOMroJieHneM TpeOOBaHWW OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPABOBBIX U STUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30TaCHOCTH;



- 6) yMeHHe OnpeeNiaTh Ha3HaueHHe U (PYHKLIUHU Pa3IMYHBIX COLUATBHBIX HHCTUTYTOB;

- 7) YMCHHUE CaMOCTOATCIbHO OLCHHMBAThb MW IIPHUHUMATh PEIICHHA, OIIPCACIIAOINC
CTPATCruIo NOBCACHUA, C YYCTOM I'pa’KJaHCKHUX W HPaBCTBCHHBIX HeHHOCTeﬁ;

- 8) BJIaACHUEC A3BIKOBBIMU CPEACTBAMU - YMCHHE SCHO, JJOTUYHO M TOYHO HU3JIaratb CBOIO
TOYKY 3pC€HUs, UCIIOJIb30BATh aJICKBATHBIC A3BIKOBEIC CPCACTBA,

- 9) BJIaACHHUC HAaABBIKaAMH IMO3HABaTCIILHOM pe(l)HeKCI/II/I KaK OCO3HaHHA COBCPIIACMbIX
I[CﬁCTBPIfI W MBICIIUTCIIBHBIX ITPOLCCCOB, UX PE3YJIIbTATOB U OCHOBaHHﬁ, rpaHull CBOCIO0 3HAHUA U
HC3HAHMW, HOBBIX ITO3HABATCIIBHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

Copep:xkanue y4yeOHOro npeamera « XUMHs» Ha YIIIyOJIeHHOM YPOBHE CpPeIHEro

001ero oopasoBanusi

1.1. TeopeTuyeckue OCHOBbI XUMHHU
1.1.1. CTtpoeHue BelecTBa

ATOMHO-MOJ/IEKY/IsIpHOEe Y4yeHHe. DBemecTtBa MOJIEKYISIPHOTO W HEMOJIEKYJSIPHOIO
ctpoeHus. KadecTBEeHHBIN M KOJUYECTBEHHBIM COCTaB BellecTBa. MoisipHas U OTHOCHUTEIbHAs
MOJIEKYJISIPHAsI MAcChI BelecTBa. MOJIbHASL TOJISI K MACCOBAsl 1OJIsI 2JIEMEHTA B BEILIECTBE.

Crpoenne aroma. Hyxnunel. M3oromnsl. Jledext macchbl. Turbl painoakTUBHOTO pacnaja.
TepmosinepHblii cuHTe3. OTKpPHITHE HOBBIX XMMUYECKUX JIEMEHTOB. SlnepHble peakiuu. Turbl
AEPHBIX peakiuil: neneHne U cuHTE3. CKOPOCTh peakiu paJlOaKTUBHOIO pacmaja.
IIpuMeHeHHe pagvMOHYKIMIOB B MeauuuHe. Merox MeyeHbIX aroMoB. lIpumenenue
PaaOaKTUBHBIX HYKJIHJIOB B TEOXPOHOJIOTHH.

CoBpeMeHHas MoJieNb CTpOEHUs atoMa. KopryCKyIsIpHOBOJIHOBBIE CBOWCTBA AJIEKTPOHA.
[IpencraBnenne o  kBaHTOBOM  MexaHuke. CoorHomenue e  bpoinsg.  Ilpunnun
HeonpeneneHHocTH [eizenbepra. IlonsTre o BoaHOBOM (yHkumu. KBantoBble uncina. AToMHas
opbutanp. PacmpeneneHue 3JIEKTPOHOB [0 JHEPIETUYECKUM YPOBHSIM B COOTBETCTBUHU C
IOPUHIUIIOM HauMEHbIIEH SHepruu, npaBuwioM XyHjaa u npuHuunoM [laymu. OcobenHocTH
CTPOEHUS PHEPreTUYECKUX YPOBHEW aTOMOB d-311eMEHTOB. DJIEKTPOHHAsi KOH(Urypaus aroma.
Knaccudukarys XMuMHUIECKUX dJIEMEHTOB (S-, P-, d-, f-37eMeHThI). DIeKTpOHHbBIE KOHDUTYpAIH
MOJIOKUTENIbHBIX M OTPULIATENIbHBIX MOHOB. OCHOBHOE U BO30Y)KJIEHHBIE COCTOSHUSI aTOMOB.
BaneHTHbIE 27IEKTPOHBI.

[Iepunonnueckuil 3akoH. @OPMyIUPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMM aroMa. MMpOBO33pEHUECKOE M Hay4yHoe 3HadeHue llepuogmyeckoro 3akoHa
. . MenneneeBa. Panuyc aroma. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOAHBIX COEAUHEHUM, BBICHIMX OKCHIOB M THUAPOKCHIOB B INEPUOAAX U TpyIIaAX.
DNIEKTPOOTPHUIIATETEHOCTD.

Xumuyeckasi CBsI3b. DJIEKTPOHHAs IPHUPOJA XUMUYECKOM CBSI3U. BuIpl Xumuueckoi
cBs3u. KoBasieHTHas CBsI3b U €€ XapaKTePUCTUKU (SHEPTUsl CBSA3U, JJIMHA CBSI3U, BAJICHTHBIN yrod,
KpPaTHOCTb CBsI3H, MOJIIPHOCTD, MOJSIpU3yeMOcTh). KoBasleHTHas HenousspHas U MOJISIpHask CBSI3b.
OOMEeHHBIN U TOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOW MOJISPHOM CBSI3U.
I'eomerpus mMonexynbl. /[MNOIbHBI MOMEHT CBA3HM, AUMOJIBHBIA MOMEHT MOJEKyinbl. MoHHas
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cBA3b. OTiIMuMe MEXAYy MOHHOM M KOBAJEHTHOW CBsI3bi0. Meranmnuueckas cBs3b. BomopoaHas
CBA3b U €€ BIMSHUE Ha CBOWCTBA BewiecTBa. MexMoseKymsipHble B3auMoaeiicteus. [lonsarue o
CyIPaMOJIEKYJISIPHON XUMHUH.

ArperarHblie COCTOSIHMSI BemiecTBa. ['a3pl. ['a30Bbie 3akoHbl. YpaBHeHUe Kalinepona—
MenneneeBa. 3akoH ABoraipo. 3aKOH OObEMHBIX OTHOIIEHUH. OTHOCUTENbHAs TJIOTHOCTH
razoB. CpenHsss MossipHas Macca cmecd. CTpoeHHE TBEpAbIX Tel: KPHUCTAIMYECKHE U
amop(HbIe BemecTBa. THIBI KPUCTAUIMYSCKUX PEHICTOK: aTOMHAs, MOJICKYIspHAs, MOHHAs,
Metamnuyeckas. [lonarue o0 snemeHTapHoil siueiike. Pacuer yucia MOHOB, cofepXKalluxcs B
alieMeHTapHOM  siueiike. Mouuble panuycel.  OrmpenesieHHe METAUIMYECKOro  pajanyca.
3aBUCUMOCTbh (PU3UYECKUX CBOMCTB BEUIECTBA OT THUNA KPUCTAIMYECKOH pemeTrku. [IpuanHbl
MHOroo0Opasusi BemiectB. COBpEeMEHHbIE MPEACTABICHUS O CTPOCHUU TBEPIBIX, XHUAKUX U
ra3o00pa3HbIX BEILECTB.

JemoncTpanun. 1. O0pasnpl BENIECTB MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHUS.
2. Bosronka nona. 3. Monenu monekyi. 4. Kpucrammndeckue peneTky.

1.1.2. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIuii

Kaaccndpukxanus XHMHYECKHX peakuui 1o pa3IMYHbIM IIpU3HaKam
cpaBHeHMs.IOoMOreHHBIE W TeTeporeHHble peakuuu. Kraccudukamus mo 3HAKYy TEIUIOBOTO
spdexra. OOpartumble U HeoOpatumble peakuuu. KartanuTuueckue M HEKaTaJIUTHYECKUE
peakuuu. Peakuumu ¢ u3MeHeHHMEM M 0€3 H3MEHEHHUs CTENEHU OKHCICHHUS DJJIEMEHTOB B
COCIMHEHUSX.

JHepreTuKa XUMHYECKHX peaknuil. TermmoBoir 3p(PEeKT XUMHYECKON peaKIuu.
OHJIOTEPMUUYECKHE M DJK30TEPMHUYECKHE peakuuu. TepMOXMMHYECKHE ypaBHEHHdA. Teruiora
oOpa3oBaHusl BellecTBa. 3akoH l[ecca u cimeactBust U3 Hero. DHeprus cBs3u. llonstue o
BHYTpPEHHEH »Hepruu u sHTajbluu. Ilonstue o6 sHTponuu. Bropoil 3akoH TEpMOJMHAMUKH.
@®opmyna bonbprmana. Oueprust [mbOca M KpUTEpUHM CaMONPOU3BOJILHOCTH XUMHUYECKON
peaxkuuu.

Oo0parumble peakumu. XuMmuueckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunimn
Jlelllatense. PaBHOBECHBIE COCTOSHUS: YCTOMYMBOE, HEycTOHUYMBOE, Oe3pasnnyHoe. CmelieHue
XUMHYECKOTO paBHOBECHUS MO JEHCTBUEM PA3INYHBIX (PaKTOPOB: KOHLEHTPALIUU PEAreHTOB WIN
IIPOAYKTOB PEaKIUH, JaBJICHHU, TEMIIEPATypsl. Poib cMEIIEHNs paBHOBECHS B TEXHOJIOTHUECKHUX
poreccax.

CkopocTh XMUMMYECKUX PeaKIHUii, €e 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPUPOABI
pearupyromux BeEIIEeCTB, KOHLEHTpAlUy pearupyrollux BeEIIeCTB, TEMIIEpaTypbl, HAIUYU
KaTaJn3aropa, IUIOLaAM IIOBEPXHOCTH pEarupyrolux BeHIeCTB. Peakuuu TOMOTE€HHBIE U
reTeporeHHble. JJIEMEHTapHble peakiuu. MexaHu3M peakiuu. AKTUBUPOBAHHBIA KOMILIEKC
(mepexolHOe COCTOsSIHUE). 3aKOH JeHCTBYrOIMX Macc. KOHCTaHTa CKOpOCTH peakluu, ee
pazMepHocTh. CKOpPOCTh peakiuu pajJunoakTHUBHOro pacnana. Ilepuon monypacnana. IIpaBuio
Bant-Top¢a. Ilonsrue o0 sHepruu axkTUBALMM U 00 HSHEPreTUUYECKOM NpPOQHIIE pEeaKIH.
VpaBuenne Appenuyca. Karamusaropsl W karanu3. DHEprusi aKTUBAIMHM KaTaJIH3UpPyeMOW u
HEKaTaJIn3UpyeMOil peakuMu. AKTUBHOCTb U CEJIEKTUBHOCTh Karainu3aropa. [OMOreHHeld u
rereporeHHbId katanu3. [omoreHHbll kaTanu3 B razoBoil (asze. Karamurtuueckoe okucieHue
yrapHOro Ta3a B KOHBEpTEpax BBIXJOMHBIX Ta30B B aBToMOOWIAX. Ponb Kkaranm3aTtopoB B
MPUPOJIE U MPOMBIIIJIEHHOM Mpou3BoicTBE. DepMEHTHI KaKk OMOJIOrHYECKHe KaTaau3aTophl.

JeMoHcTpanum. 1. DK30TepMHUECKHE M DHIOTEPMUUYECKHE XMUMHMUYECKHE DPEaKIUH. 2.
TerutoBble sSIBIEHUS NPU PACTBOPEHUHN CEPHOUM KHUCIOTHI U AMMHAYHOM CEIUTPBI. 3. 3aBUCUMOCTh
CKOpPOCTH pEaKkLIMM OT MPUPOABI BEHIECTB HA NPUMEPE B3aMMOAEHCTBUS PACTBOPOB PA3JIMYHBIX
KHUCJIOT OJMHAKOBOM KOHIIEHTPAllMM C OJWHAKOBBIMHU KyCOUYKaMH (TpaHylaMH) IUHKa |
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, IMHKa, Xeje3a) C PacTBOPOM COJSTHOM
KHUCTIOTHI. 4. B3auMoseiicTBie pacTBOPOB CEPHOI KUCIOTHI C pacTBOpaMU THOCYIb(haTa HATPUs
pa3IMYHON KOHLIEHTPALMM U TEMIEPATYPHI. 5. 3aBUCUMOCTD IIOJIOKEHHUS PABHOBECHS B CUCTEME
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2NO2 **. N204 ot Temreparypel.
JlaboparopHble onbIThI. 1. Katanurnueckoe pasnoxeHne NEPOKCUIa BOLOPOaaA.

1.1.3. PacTBOpbI

Cnoco0bl BBIpa’KCHHSI KOJIHYECTBEHHOI0 COCTaBa pacTBOpa: MaccoBas J0JIs
pPacTBOPEHHOI'0 BElIECTBa (MPOLIEHTHAsT KOHIIEHTPAI|s ), MOJISIpHasl KOHLIEHTpanus. TurpoBaHue.
PactBopeHue kak Gpusnko-xumuueckuii npouecc. Kpucramioruaparst.

Jducnepcubie cucrembl. Komutounansie pactBopbl. McTthHHBIE pacTBOpHI. JlucrepcHas
¢aza u gucnepcuonHas cpena. CycneH3uu U 3MyiabcHd. 30 U reau. OnanecueHuus. et
Tunnans. Koarymsuus. Cenumenrtanus. Cunepesuc.

Peaknuu B pacTBOpax 3/1€KTPOJIUTOB. KaueCTBEHHbBIE PEAaKIMM Ha MOHBI B PacTBOPE.
KucnoTHo-ocHOBHBIE B3auMoAeWcTBUS B pacTtBopax. AmdotepHocTs. MoHHOE mpou3BeneHue
Bonbl. Bogopomusbiii mokaszarens (pH) pactBopa. CunbHbIe B citaOble AmekTpoauThl. Pacuer pH
pPacTBOPOB CHIIBHBIX KHCIOT M Ienoyeil. KoHCTaHTBl AucconManuy cladbIX 3IEKTPOIHUTOB.
CBsI3p KOHCTAHTBI U CTENEHU JUCCOLManMU. 3akoH pasBencHus OctBasnbna. Peakuyu MOHHOTO
oOMmeHa. [lonHble U cokpalleHHble HOHHbBIE ypaBHEHUs. ['uaponus coneit. [ maponus no xaruony,
10 aHUOHY, 110 KaTUOHY U 110 aHUOHY. Peakius cpeasl pacTBOPOB COJIEH: KUCIOTHAs, IEI0YHas U
HeWrpanbHas. [lomHbii HEoOparumblii Tuaponu3. [lomydenne peakuueidl THAPOIM3a OCHOBHBIX
cosieit. [lonstue o nporomuruueckot reopun bpencrena—Iloypu. IloHATHE O TEOPUU KUCIIOT U
ocHoBaHuil Jlptouca. 3HaueHue ruaposn3a B OHUOJIOrMYECKUX OOMEHHBIX Ipolieccax.
[TpumeHeHre ruapoan3a B IPOMBILUIEHHOCTH. PaBHOBECHE MEXIYy HACBILICHHBIM PACTBOPOM U
ocaakoM. [Ipon3sBenenue pacTBOPUMOCTH.

Jemoncrpanuu. 1. OnpeneneHue KUCIOTHOCTU Cpelbl MPH MOMOUIM HHIUKaTOPOB.
2. O¢dexr Tunmansa. 3. OOpa3oBaHHE KOMILICKCHBIX COCIMHEHUH TEPEXOAHBIX METAJUIOB.
JlaGoparopHsle onbIThl. 1. Peakiiun nonHoro ooMeHa. 2. CBOMCTBA KOJUIOMJIHBIX pacTBOpPOB. 3.
I'maponus coneit. 4. IlonydyeHue u cBOMCTBAa KOMITJIEKCHBIX COEAMHEHUH.

1.1.4. OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE TPOLIECCHI

OKHUCINTEbHO-BOCCTAHOBHUTE/IbHbIE peaKIuu. Tumer OKHCITUTEIHHO-
BOCCTAHOBMTENbHBIX peakiuii. OkuciaeHne u BoccranoBieHne. OKUCIUTENN U BOCCTAHOBUTEIH.
Merton IeKTPOHHOTO U AIEKTPOHHO-MOHHOTO OanaHca. IloBeneHne BEIECTB B CPefax C pa3HbIM
3HaueHueM pH. Ilepmanranar kanus kak OKHcIUTeNb. OKUCINUTENIBHO-BOCCTAHOBHUTEIbHbIE
peakuuy B MPUPOJIE, MPOU3BOJCTBEHHBIX MTPOLIECCAX U JKU3HEAEATEIBHOCTH OPTaHU3MOB.

lanbBaHu4Yeckuii 31eMeHT (Ha npuMepe seMenTa Jlannans). XuMU4eckre HCTOUHUKU
TOKA: TaJIbBAHWYECKHE D3JIEMEHTHI, aKKyMYJSTOPHl W TOILIMBHBIE deMeHTHl. dopma 3amucu
XMMHUYECKOTO HCTOYHHMKAa TOoKa. CraHmapTHbI BoOmOpoaHBIH  31ekTpon. CraHAapTHBIN
ANEKTPOJAHBIA MOTEeHHMan cuctembl. [loHsATHE 00 DSIEKTPOABIKYIIEH CHJIE pEeaKLUU.
ONEeKTpOXMMUYECKMM  psil  HampspkeHWM  (aKTUBHOCTHM)  MeTalyioB  (psAJ  CTaHAAPTHBIX
ANIEKTPOJHBIX MOTEHIMANIOB). HanpaBneHne OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil.

JIeKTPOJIM3 PACIUIABOB M BOJAHBIX PACTBOPOB 3JIEKTPOJIMTOB (KHCIOT, ILENoYed |
coiei). 3akoHbl AnekTponusa. [IpakTndyeckoe NIpUMEHEHHE IEKTPOJIM3a JUIsl IOITYy4EHUs
IIEJIOYHBIX, IEJIOYHO3EMENbHBIX METAJUIOB U ATFOMUHUSI.

Koppo3us Meranios: criocoObl 3alUThl METAINIOB OT KOPPO3UHU.

JemoncTpanuu. B3anmoseiicTBue nepMaHraHara Kajaus ¢ Cyab(UTOM HaTpHs B pa3HbIX
cpeaax.

1.2. OcHOBBI HEOPraHUYECKO XUMHH

1.2.1. Knaccudukanus 4 HOMEHKJIATYPa HEOPraHUYeCKUX COeNHEeHUH



Baxkneiiine kmacchl HEOPraHUYECKUX BEUIECTB. DIEMEHThI METAIBI U HEMETAJUIBI U UX
MOJIOKEHUE B [Tepuognueckoit CHCTEME. Knaccudukanmst u HOMEHKJIaTrypa
CJIO’KHBIXHEOPIaHUYECKUX COCIMHEHUM: OKCUAO0B, TUAPOKCUIOB, KUCIOT U cosieil. [ eHeTnueckas
CBSA3b MEXKIY KjacCaMHd HEOPTaHMYECKUX COCIMHEHHMHA. MmeHTudukanus HeopraHuYeCKHX
BEIIIECTB U HOHOB.

KommuiekcHbie coemuueHusi. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTelb,
muranabl. KoopaunammonHoe uucio. HoMeHkiarypa KOMIUIEKCHBIX COEAUHEHUN. 3HaueHue
KOMIUJIEKCHBIX coeuHeHM. [ToHsATHE 0 KOOPIUHAITMOHHON XUMUH.

1.2.2. Hemerasibl

Bonopoa. [Tomyuenue, ¢pusnueckue U XUMUYECKHUE CBOMCTBA (peakluy ¢ METAIaMH U
HEeMeTaJJlaMH, BOCCTAaHOBIJIEHHE OKCUJIOB U conelt). [mapuabl. TonauBHBIE 371€MEHTHI.

I'asnorenbl. OOmas XxapakTepUCTHKa 3JI€MEHTOB MMaBHOW moxarpynmnsl VII rpynmsl
®dusnyeckue CBOMCTBA IMPOCTBIX BEIIECTB. 3aKOHOMEPHOCTHM HW3MEHEHHUS OKHUCINTEIbHON
AKTUBHOCTH TaJIOTEHOB B COOTBETCTBUH C MX IOJIOKEHUEM B iepuoanueckoi tadiuue. [lopsmok
BBITECHEHHUS TaJIOTEHOB U3 PACTBOPOB raJIOr€HUI0B. XJIOP — IOJy4YE€HUE B IPOMBIIIJICHHOCTH U
1abopaTopuy, peakiuu ¢ MeTalylaMd U HeMeTaulaMu. B3aumopeiicTBue Xxjiopa ¢ BOmOH U
pacTBopamu Iienouded. llemHol MeXaHu3M peakluM B3auMOACHUCTBHS XJIOpA € BOJOPOIOM.
OO6e33apaxyBaHl€ MUTHEBOM BOABI XJOPOM. XpaHEHHWE U TPAHCHOPTHUPOBKA  XJIOpA.
Kucnoponuele coenuHeHus Xjaopa. [MIOXJIOPUTHI, XJIOpaTbl M IEPXJIOPaThl KaK THUINYHBIC
okucnurenu. OcobeHHOCTH XUMUU (propa, Opoma m mona. KauecTBeHHas peakuus Ha HOI.
I'anoreHoBomoponbl —  MOJIyYEHUE, KHUCIOTHBIE M  BOCCTAaHOBMUTEIBHBIE  CBOWCTBA.
Xnoposopopoa. [anorenoBogopojHble KUCIOTHI U uX cond. CossiHas KHUCIOTa M €€ COJIM.
KauecTBeHHbBIE peaklUMU Ha TajJoreHuA-noHbl. [IpuMEHEHHE TaJoreHOB M MX BaKHEHIIMX
COCIMHEHU.

JJIeMeHThl NOArpynmnbl kuciaopoga. OOmas xapakTepUCTHKa 3JIEMEHTOB IVIABHOM
noarpynmsl VI rpynmnel. dusnueckue CBOMCTBa MPOCTBIX BelecTB. O30H Kak ayuIOTpOIHAast
mMoaudukanus kucinopona. Ilonydyenne ozona. O3oHatopbl. O30H Kak okuciauTenb. [lo3uTuBHas
W HeraruBHas poJIb 030Ha B OKpyXKawooulew cpene. B3anmmopelicTBue O30HA € aAJIKEHAMHU.
CpaBHeHue CBOMCTB 030Ha M Kuciopoza. Boma u mepokcumi Bomopona Kak BOAOPOAHBIE
COEIMHEHUS] KHCIIOpoJla — CpaBHEHHME CBOWCTB. llepokcua Bogopoga Kak OKUCIMTENb U
BoccTaHoBHTENb. [lepokcunpl meramnoB. [lonarue o0 opranmdeckux mnepokcugax. Cepa.
Amnorponus cepbl. DU3NUECKUEe U XMMHUECKHE CBOMCTBA Cepbl (B3aUMOJIEHCTBUE C METalJIaMH,
KHCJIOPOJIOM, BOJIOPOJIOM, pacTBOpaMHU Iefouel, KUCIOTaMU-OKUCIUTeIsIMU). B3anmoneiicTeue
cepsl ¢ cynbpuToM Harpus ¢ oOpaszoBanueMm Tuocyinbdara 30 Harpusi. CepoBomoponm —
NOJy4YeHUe, KUCIOTHbIE U BOCCTaHOBUTENbHBIE cBoiicTBa. Cynbdunel. Jucynsdan. [Tonstue o
nonucynbdunax. CepHHCTBII Ta3  Kak  KUCIOTHBIM  OKcuA.  OKHUCIUTENbHBIE U
BOCCTAaHOBHUTEJIbHBIE  CBOMCTBa  cepHUCTOro rasa. Ilomyuenume cepHucroro rasa B
IIPOMBILIUIEHHOCTH U Jaboparopun. CepHucrtas kuciaora u ee conu. Cepublil anruapua. CepHast
kucinota. CBONCTBa KOHLIEHTPUPOBAHHOM U pa30aBieHHOW cepHOM kucnotTel. JlelicTBue
KOHIICHTPUPOBAaHHOW CEpHOM KHUCJIOTHI Ha caxap, MeETajulbl, HEMETaJlyIbl, CYIb(QUIbL.
Tepmuueckas  ycroduuBocTh  cynbdaroB. Kpucrammoruaparsl  cyiab(paroB  METaIOB.
KagecTBeHHas peakius Ha CEPHYIO KUCIIOTY U €€ COJIH.

JJIeMeHThI MOArpynibI a30Ta. O0Ias XapakTeprUCTUKA JIEMEHTOB ITIABHOM MOATPYIIIIEI
V rpynnel. @ru3ndeckre CBOWCTBA MPOCTHIX BEHIECTB.

A3zor u ero coenuHeHus. CTpoeHME MOJIEKYnbl a3oTa. Pu3nueckrue U XUMHUYECKHE
cBoiicTBa a3ora. [lonydyeHue a3oTa B MpOMBIIUIEHHOCTH U Jaboparopuu. Hutpunpl. AMmuak —
€ro mojydeHue, Gu3ndeckrue U XMMUYecKkue cBoicTBa. OCHOBHBIE CBOMCTBA BOIHBIX PACTBOPOB
aMMuaka. AMMHaK Kak BOCCTaHOBHUTeNb. B3anmopelicTBue aMMuaka ¢ akTUBHBIMH METaJUIaMHU.
Amunp Harpus, ero coiictBa. Comu amMmMoHus. IloBenenue coneil aMMOHUS IIpU HarpeBaHMU.
KauectBeHnHas peakuus Ha noH amMmMoHus. [Ipumenenne ammuaka. OKCuabl a30Ta, UX MOTyYeHHE
u coiictBa. Okeup azota (I). Oxkucnenune oxcuaa azora (II) kucnoponom. Jlumepusanus okcuaa
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azota (IV). Asortucras kuciora U ee coiaud. HUTPUTHI KaK OKUCIUTENIM M BOCCTAHOBUTEIU.
A3oTHas kucinota — (pU3MYECKHe M XMMHUYECKHUE CBOWMCTBA, MOTy4YeHHE. A30THAs KHUCIOTA Kak
OKUCIUTENh (OTHOILIEHHWE a30THOM KHUCJIOTHI K MeETaJylaM M HeMeTallaMm). 3aBUCUMOCTh
MPOAYKTAa BOCCTAaHOBJICHUS A30THOM KHCJOTHI OT AaKTUBHOCTH MeETaula U KOHIICHTpAlUU
kucnothl. [lonsitue o karnoHe HUTPOHUSA. OCOOCHHOCTh B3aUMOCHCTBHSI MATHHUSI U MapraHIia C
paz0aBieHHON a30THOW KuciaoToM. Hwutparbl, uX Qu3nyeckue W XUMHYECKHE CBOWCTBA
(OKHCTTUTENIbHBIE CBOMCTBA W TEPMHUYECKash YCTOMYMBOCTH), npumeHneHue. dochop u ero
coenuHeHU. Astorponust gocdopa. dusznueckue cBorictBa docdopa. XuMHUIECKUE CBOMCTBA
dochopa (peakuu C KHCIOPOIOM, TaJOTCHAMH, METaJUlaMU, CJIOXHBIMH BEIIECTBAMHU-
okucinuTensamMu, Imenodamu). I[lomydenue u mnpumenenume ¢ocdopa. Xmmopuasl (ocdopa.
Dochun. Dochunel. Pochopusriii anruapua. Oprodocdopnas u meradochopHasi KUCIOTHI U UX
comu. KauectBeHHas peakiuss Ha opTodocdarsl. Paznoxenue opropocGopHOl KHCTOTHI.
[lpumenenne ¢ocdopHoit kucaoTel U ee coneil. buomormueckas ponb  Qocdaros.
[Tupodocdopnas kuciora u nupodocdarel. Oxcun dhocdopa (II),bocdopucras kucmora u ee
conn. PochopHOBATHCTAS KUCIOTA U €€ COJIH.

Ioarpynna yriepoga. OOmias XapakTepUCTHKA 3JIEMEHTOB TIIaBHOW moarpymnmsl [V
TPYIIIIBL.

Yraepoa. Amnorponusi yriepoga. CpaBHEHHE CTPOCHHS M CBOMCTB rpaduTa U aiMasa.
OymiepeH Kak HoBas MOJCKylIsipHas Qopma yriepona. Yrojib: XUMHUYECKHE CBOMCTBA,
nonyyeHue u npuMmenenue yris. Kapouasl. ['maponus kapbuna xaibius U kapOujaa amOMHUHHUSL.
KapOunpl mnepexoqHbpIx MeTaUIOB (Kejie3a, XpoMa U JAp.) KaK CBEPXIPOYHbIE MaTepUalbl.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHON MPOMBINUIEHHOCTH. OKCUABI yriepoaa. DIEeKTPOHHOE
CTPOCHHE MOJIEKYJIBl YrapHOTO ras3a. Yrojib M yrapHblil ra3 Kak BOCCTaHOBUTENW. Peakius
yrapHoro rasa ¢ pacruiaBamu menodeir. Cunre3 popmuaroB. OOpa3oBaHHe YrapHOro rasa mpu
HEIOJIHOM cropaHuu yrisi. buonmornueckoe nerictsue yrapHoro rasa. [lomyyenue u mpuMeHeHUe
yrapHoro rasa. VYTIJIEKHCIBbI Ta3: IMOJydeHHe, XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBUE
YIJIEKUCIIOTO ra3a C BOJOMW, IIeJoYaMH, MarHueM, MEpPOKCHIaMH METAJUIOB). DJEKTPOHHOE
CTpPOEHHUE YITIEKUCIIOro raza. YroibHas KucioTa u ee coiu. KapOoHaTsl U rupokapOOHAThI: UX
MoBeJICHUE TMpu HarpeBaHuu. KadecTBeHHass peakius Ha kapOoHar-uoH. Haxoxnenue
KapOOHATOB MarHusi M KaJbIUsl B MPUPOJIE: KOPAJLIBL, )KEMUYT, U3BECTHIKHU (M3BECTKOBBIE TOPBI,
KapCTOBBIE MEIIEPHI, CTATAKTUTHI U CTAJIATMUTHI).

Kpemunii. ®usnueckue M XUMUYECKHE CBOWCTBA KpeMHHs. Peakuun c ymiew,
KHCJIOPOJIOM, XJIOPOM, MarHueM, pacTBOpaMH Iejao4el, cepoBogopoaoM. CuiaH — BOAOPOAHOE
coenuHenue kpemuus. Cumunuapl. [lonydenne u npumenenne kpemuunsa. Oxeua kpemuust (1V),
€ro CTpoeHue, (pU3MUEeCKue W XUMHUYECKHE CBOWCTBA, 3HAUCHHWE B MPUPOJE U TMPUMEHEHUE.
KpeMHueBbie KUCHAOTHI M UX cond. [uaponus cuiukaroB. CUIMKAaTHbIE MUHEpalbl — OCHOBA
3€MHOM KOPBI. AJIFOMOCHJIUKATHI.

Bop. Oxcun 6opa. bopuas kucnora u ee conu. bypa. Bogopoansie coenunenus 6opa —
6opansl. [I[pumenenne coequnennii 6opa.

Baaroponnbie (uHepTHBIe) ra3pl. OOIIas XapakTepUCTUKA DIEMEHTOB TJIABHOM
nonrpynnbel VIII rpynmbel. OcOOEHHOCTH XWMHUYECKUX CBOMCTB. [IpumeHeHue O1aropomHbIX
ra3os.

demoncrpauuu. 1. Topenue Bomopona. 2. Ilomyuenue xjopa (omeiT B mpoOHpke). 3.
OxkucnuTeNnbHbIE CBOWCTBAa pacTBOpa rumoxjoputra Harpus. 4. OmbeITEl ¢ OPOMHONM BOMOM. 5.
[InaBnenune cepwl. 6. [openue cepel B kuciopoxae. 7. B3ammoneiicTBue xenme3a ¢ cepou. 8.
Iopenne cepoBomopona. 9. Ocaxnaenue cynbdumoB. 10. CpoiictBa cepHucTtoro raza. 11.
JlelicTBME KOHUEHTPUPOBAHHON CEPHOM KHCIOTHI HAa Meab M caxaposy. 12. PacTtBopenue
amMuaka B Bozie. 13. OcHOBHBIE CBOICTBa pacTBopa amMuaka. 14. Karanuruueckoe okucieHue
ammuaka. 15. Ilomyaenne okcuna azora (II) u ero okucnenue Ha Bozmyxe. 16. JleiicTBrue a30THOM
kucnoTel Ha Menb. 17. Topenue docdopa B kucnmopone. 18. IlpeBpamenue kpacHoro gocdopa
BOENBIN M ero cBeueHue B TeMHOTe. 19. B3aumoneiictBue dochoproro anruapuaa ¢ Bogoi. 20.
OO6pa3upl rpaduta, anmasza, kpemHusa. 21. Topenue yrapuoro rasza. 22. TymieHue IiamMeHU
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YIJIEKUCIIBIM Ta3oM. 23. PasnoxxkeHne MmpaMmopa.

JlaGoparopHbie onbIThl. 1. [TonmyueHune xjmopa u u3ydyeHue ero cBoucTB. 2. CBOMCTBa
xJiopcozaepkanmx oroenuBareneii. 3. CoiictBa Opoma, nona u ux coneil. 4. Msydyenue cBONCTB
CEpHOM KHUCIIOTHI U ee cojied. 5. M3ydueHnue CBOMCTB BOAHOTO pacTBopa amMmmuaka. 6. CBoiicTBa
cosneil ammoHus. 7. KauecTBeHHas peakuus Ha kapOoHar-uoH. 8. VcnbITaHue pacTBopa CHJIMKaTa
HaTpUs UHAUKATOPOM. 9. O3HaKoMIIeHHE ¢ 00pa3liaMy IPUPOJHBIX CHIIMKATOB.

1.2.3. MeTaibl

OO0mmii 0630p 3j1eMeHTOB — MeTa10B. CBOICTBA NPOCTBIX BELIECTB-METAIIIOB.
DNEKTPOXUMHUUYECKUH Pl HAPSHKEHUI METau1oB. MeTalninyeckre KpUCTaUIMYeCKUe PEIIeTKH.
CnnaBel. XapakTepucTHKa HanOoJiee U3BECTHBIX CIUIaBOB. [lonyueHue u npuMeHeHre MeTauIoB.

lesounbie MeTaabl. OO0IIas XapakTepUCTHKA 3JIEMEHTOB IVIABHOW MOArpymnmsl |
rpynnbl. CBOMCTBa ILEIOYHBIX METAIOB. Pacrio3HaBaHue KaTMOHOB JIMTHS, HAaTpUs U Kallus.
Harpuil u xanuii — npeAacTaBUTENU LIEJIIOYHBIX METAUIOB. XapaKTEpHbIE PEaKUUU HATPUS U
kanus. [lonydeHne menoynsix MeTamwioB. OKCuAbl U NepoKcU bl HaTpus U Kanud. CoennHeHus
Hatpus U Kanus. Conu Harpus, Kaius, UX 3HAUYE€HHWE B MPUpOJE M KU3HM 4denoBeka. Coma u
€IKUI HAaTp — BAXKHEHIINE COCAUHEHUS HATPUSL.

Bepuiaumii, marumii, uleJ04HO3eMe/IbHbIe MeTauibl. OOm@as xapakTepucTUKa
JIEMEHTOB IaBHOM noarpynnsl Il rpynnsl. bepuinmii, Maraui, nieJI04HO3EMENIBHBIE METAJUIBI.
AMdotepHocTh  Okcuma M ruApokcuga  Oepuiums.  Okpacka  IUIAMEHH — COJISIMU
IEJIOYHO3EMENbHBIX METAJUIOB. MarHuii M KajbIMid, WX OOIas XapaKTepUCTHKa Ha OCHOBE
nonoxenust B Ilepuonnueckont cucreme snemeHToB [l. M. MenzaeneeBa U CTpOEHUsS] aTOMOB.
[Tonydyenue, ¢u3ndeckrne M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE MAarHus, KalblUsi M WX
coenuHeHni. Coau MarHus U Kajblus, UX 3HAYEHUE B MPUPOJE U KU3HM YesloBeKa. JKecTkocTh
BOJIBI U CIIOCOOBI €€ YCTPAHCHHS.

AmomuHuii. PacnpoctpaneHHOCTs B mpupone, pusndeckue M XUMUYECKHUE CBOICTBA
(OTHOLIEHHE K KHCIOpPOMY, TajoreHaMm, pacTBOpaM KHCJIOT U ILEJIOYEH, altoMOTepMus).
[TpousBoactBo amomuuus. I[lpumenenue amomMuHus. AMGOTEPHOCTh OKCHIAa M THIPOKCHUIA
amromuausa. Comm amromuHus. [loHOE pasimoXeHWe BOIOM COJNeH aJlOMUHUS CO CIIa0BIMU
JIByXOCHOBHBIMHM KHCJIOTaMHU. AJIIOMHUHAThl B TBEpPAOM BHJAE€ M B pacTtBope. KomruiekcHbie
COEIMHEHUS aJIFOMUHUS.

OuioBo M cBuHel. PuU3NMUECKHEe U XUMHUYECKHE CBOWCTBA (pEakiUU C KUCIOPOIOM,
kuciotamu), npumererue. Conu onosa (I1) u ceunna (II). CBUHIIOBBII aKKyMYISTOP.

Metajiibl 1000YHBIX HmoArpynn. OO0mas xapakTepuCTHKa MEPeXOJHbIX METauloB [—
VIII rpynmn. OcoOeHHOCTH CTpOEHUS aTOMOB IMEpPEeXOAHbIX MeTaysioB. OOmme (usnueckue u
XUMHUYECKHE CBOMCTBA. [I[ppuMeHeHne MeTasuios.

Xpom. ®usnueckue CBOWCTBA XpoMa. XUMHYECKHE CBOMCTBa Xpoma (OTHOLIEHHE K
BOJSTHOMY Tapy, KHMCIOPOAY, XJIopy, pacTBopam Kuciot). ITodydyeHue u mpuMeHeHHE Xpoma.
Coenunenus xpoma. M3MeHeHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX
CBOWCTB OKCHJIOB M THJJPOKCHJIOB XpOMa C POCTOM CTENEHU OKUcieHUs. AM(OTepHbIe CBOICTBa
okcuna u ruapokcuaa xpoma (III). Oxucnenune coneit xpoma (III) B xpomarsl. B3aumusie
IIEPEX0obl XpPOMAaToB M JUXPOMAToB. XpoMmaTbl M JAHUXpoMarbl Kak okuciurenu. [lomHoe
pasnoxenne Bogoi coneit xpoma (II1) co cnmabbiMu TByXOCHOBHBIMH KHcToTamMu. KoMIiekcHbIe
COEIMHEHUS XpOMa.

Mapranen. ®usnueckne CBOMCTBa MapraHma. XHMHYECKHE CBOMCTBA MapraHia
(oTHOIIEHHE K KHCIOPONY, XJIOpY, pacTBopaM Kuciot). [lomyyeHne M nmpuUMeHEHHe Maprasia.
Oxcupg mapranna (IV) kak oxucnautens u karanuzarop. [lepMaHranar kaius Kak OKHCIUTENb.
Oxcun m tuapokcun mapranna (II): momyuenme m cBoiictBa. Coenmnenust mapranna (l11).
Masnranar (V1) kanus u manrasar (V) kanus, UX MojydyeHue.

Keneso. Haxoxnenue B mnpupozpe. 3HaY€HHE JKelne3a Uil OpraHu3Ma 4esoBeKa.
®dusndecKre CBOMCTBA Kejle3a. XMMHIECKHUE CBOWCTRBA jKelle3a (B3auMOICHCTBUE ¢ KUCTIOPOIOM,
XJIOPOM, CEpOii, yIiIeM, BOJIOM, KUCIOTaMH, pacTBopamu cosieid). CriaBel JKese3a ¢ YIIepOJOM.
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[Tonyyenue u npumeHeHue xene3a. CoenuHenus sxene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcuaa sxkenesa (II) m rumpokcuna xenesa
(IIT). Conu xene3a (II) u sxenesa (I1I1). Metonsl nepeBona coseii xenesa (I11) B conu xenesa (111)
u obOparHo. IlomHoe pasnmokenue Bopoi coseit xene3a (II) co crnabbiMu JTBYXOCHOBHBIMHU
kucinoramMu.  OkuciuTenbHbIE  CcBOMCTBA  coenuHeHud  kenesa (II) B peakuumsax ¢
BOCCTAaHOBUTEJSIMU (MOAMIIOM, CEPOBOAOPOAOM U Meabto). LlMaHugHBIE KOMILIEKCHI JKeie3a.
KauecTBennnie peakiiuu Ha noHsl xxene3a (II) u (I1I). depputsl, ux noayyeHue u IpuMeHEHHUE.

Menab. Haxoxnenue B mpupone. buonornueckas posb. @U3HUECKME U XUMUUYECKHE
CBOMCTBa (B3aMMOJEHCTBUE C KHUCIOPOJOM, XJIOPOM, CEpPOM, KHUCIOTaMU-OKUCIUTEIISMH,
xnopugom kenesa (II1)). BzaumonelicTBue Memu ¢ KOHIGHTPUPOBAHHBIMH  COJISTHOM,
OpOMOBOIOPOHON W HMOAOBOAOPONHOW KHcIOTamMH 0Oe3 jgoctyna Bo3ayxa. Ilomydenuwe u
npumenenue menu. Oxcua u ruapokcun Mmemau (II). Comm memm (II). Mennbiii kymopoc.
Ammuaxarel meau (1) u menu (II). Tlonyuenue okcuma meau (I) BoccTaHOBIEHHEM THIIPOKCUAA
menu (IT) nroko3oii. [Tomyuenue xmopuaa u voauaa meau (1).

Cepedpo. duznyeckre U XMMUYECKUE CBOMCTBA (B3aUMOCICTBUE C CEPOBOIOPOAOM B
INPUCYTCTBUHM KHUCJIOPOAa, KHUCIOTaMHU-OkuciauTensamu). OcaxaeHue okcuja cepebpa mnpu
JIEMCTBUM IIIETIOYM Ha COJM cepebpa. AMMHakaThl cepedpa kak okuciutenu. KadecTBeHHas
peaxius Ha HOHBI cepebpa. [Ipumenenue cepedpa.

3os0T10. DU3Nueckre U XMMUUYECKHE CBOMCTBA (B3aUMOEHCTBHE C XJIOPOM, «IIAPCKOM
BOJIKOI»). 3o0moToxjopoBonoponHas kucinota. luapokcun 3omota (III). Kommnekcsr 3omora.
CriocoObI BBIICIICHUS 30JI0Ta U3 30JI0TOHOCHOH mopobl. [IpumeHeHue 30510Ta.

Hunk. ®usnueckre © XUMHYECKHE CBOMCTBAa (B3aMMOJIEHCTBHME C rajoreHamH,
KHCJIOPOZOM, CEpPO, BOAOW, paCTBOPAMU KHUCIIOT U Iiesioueii). [lonydeHne u npuMeHeHue IUHKA.
AMdoTepHOCTh OKCHIA ¥ THAPOKCHIA TMHKA. BaxkHeiiue conu nuHKa.

Pryrb. ®usnyeckne u xumuueckue (B3aMMOJEHCTBUE C KUCIOPOIOM, CEpPOl, XJIOpOM,
KHCIIOTaMU-OKUCIUTENsIMA) CcBoicTBa. [lomyueHue u mnpuMeHeHHE PTYTH. AMajbrambl —
craBbl pryty ¢ Metaimiamu. Okeua pryta (1), ero monydyenune. Xmopun u nogun prytu (I1).

Jdemoncrpauuun. 1. Komnekuusa wmeramioB. 2. Kosiekuuss MHUHEpajJoB U pyd. 3.
Komnexknus «Kenezo u ero cmiaBe». 4. OkpamMBaHHE IJJAMEHM COJIIMU IIEJIOYHBIX U
HIEJI0OYHO3EMENBHBIX METAUIOB. 5. B3aumoneiicTBue Hatpusi ¢ Bojaod. 6. B3aumonelictBue
Kanplust ¢ Bogoi. 7. Komnekmnus «Amomunuity. 8. [lnasnenne amomunus. 9. Bzaumoneiicteue
anroMuHMA co 1menoubto. 10. Amromorepmus. 11. BzaumozeiicTBie Xxpoma ¢ COJNISIHOM KUCIOTON
6e3 noctyna Bozayxa. 12. Ocaxnenue ruapokcuna xpoma (I1II) u okucienue ero nepoxkcuaoMm
Bozopoza. 13. Paznoxkenue nuxpomara ammonus. 14. PaznoxkeHue nepokcuaa Bogo- 35 poaa noa
nercTBueM Auokcuaa maprania. 15. Ocaxnaenue ruapokcuaa xenesa (II) u oxucienue ero Ha
Bo3nyxe. 16. Boigenenue cepebpa U3 ero coneit 1eiCTBHEM MeIH.

JlaboparopHbie onbiThl. 1. OxpammBaHue IIJIaMEHU COEAMHEHUSIMU IETOYHBIX
MeTauioB. 2. (O3HaKOMJIEHME C MHUHEpajaMd W BaXXHEUIIMMHU COEAMHEHUSMHU MIEIOYHBIX
MetamioB. 3. CBoilcTBa COeNMHEHUN IIETOYHBIX MeTaioB. 4. Okpacka IUIAMEHH COJISIMU
HIEJIOYHO3EMENbHBIX MeTaimioB. 14. CBoiicTBa MarHusi M ero coeauHeHuid. 15. CBoiicTBa
coenuHeHui kameiua. 16. XKectkocte Boabl. 17. CgoiictBa amomunusa. 18. CpoiicTBa
coenuHeHni amomuHuA. 19. CBoiicTBa 00Ba, cBuUHIA M X coeamHeHuii. 20. CpoiicTBa
coenquHeHuil xpoma. 21. CpoiicTBa MapraHua u ero coequHeHuil. 22. M3ydyeHue MUHepasoB
xkene3a. 23. CpoiicTBa xene3a. 24. CBoiicTBa Meau, €€ CIJIaBOB M coeauHeHui. 25. CBoiicTBa
[IUHKA U €70 COeTUHEHUHN.

1.3. OcHOBBI OPraHUYeCKOi XUMUHU

1.3.1. OcHOBHBbIE MOHATHS OPraHUYECKONH XUMHUHU

[losiBieHne W pa3BUTHE OpPraHUYECKOM XUMHMM Kak Hayku. llpeamer u 3agaum
OpraHMYecKoi XMMUHU. MecTo U 3HaueHHe OPraHMYeCcKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
B3auMoCBs3b HEOPraHUUECKUX U OPTaHUYECKUX BELLECTB.
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OcoOeHHOCTH OpraHWYecKHX BemecTB. I[IpuuMHBI MHOTOO0Opa3usi OpPraHUYECKUX
BemecTB. OpraHM4ecKre BEIIECTBA B MPUPOAE. YIIICPOIHBIA CKEJIET OPraHUuYECKOW MOJIEKYIIbI,
€ro THUIIbl: HUKIMYECKHUE, anukindyeckue. KapOoouukinueckue U reTepoluKINYeCKUe CKEIIETHI.
KparnocTts xumMuueckoil cBsi3u (BUIbI CBA3€H B MOJIEKYJIaX OPraHUYEeCKUX BEIIECTB: OIMHAPHbIE,
JIBOMHBIE, TPOIHBIE). MI3MeHEeHue PHEprum CBA3EW MEXKIy aroMaMu yrniiepoja IpHU YBEIUYEHUU
KpaTHOCTH CBs3U. HachlllleHHbIE U HEHACHIICHHBIE COEIMHEHUS.

DJEKTPOHHOE CTPOCHUE M XMMHUYECKHE CBSI3U aTtoMma yrepona. [ mOpuansanust arToMHBIX
opOuTanei, ee THIIBI ISl OPTaHUYECKUX COCTUHEHHM: sp3, sp2, sp. OOpa3oBaHue G- U P-CBsI3EH B
MOJIEKYJIaX ~ OpPraHMYeCKUX CcoeIuHEeHHH. [IpoCTpaHCTBEHHOE CTPOCHME OpPraHUYECKHUX
COEIUHEHUN.

XHUMHYECKOE CTPOEHUE KAK IOPANOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTU. (OCHOBHBIE TOJOXEHUS TEOPHUM XHUMHYECKOIO CTPOCHHMS OpraHUYEeCKHUX
coenuHeHuit A. M. bBytnepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUS
monekyn. CtpykrypHas dopmyna. M3omepust u uzomepsl. CTpyKTypHas U MPOCTPAHCTBEHHAs
usomepus. Mzomepus ynieponHoro ckenera. Mzomepus nonoxkeHus. MexkiiaccoBas H30MEpUs.
Buasl npoctpancTtBeHHo u3zomepuu. Ontuye- 36 ckas m3omepusi. ACUMMETPUYECKUN aToM
yoiepoaa. OnNTUYecKue AaHTUNOAbI. XHUPAJIbHOCTh. XHpaAJIbHbIE M aXUPAJIbHBIE MOJIEKYJIbL.
['eomeTpuueckas nuzomepus (IUC-, TPaHC-U30OMEPHS).

OU3NKO-XMMUUECKHE METO/bl MCCIIEOBAHUS CTPOECHMSI U PEAKIMOHHON CIOCOOHOCTU
oprannueckux coeauHeHuil. Cnekrpockonus AMP, macc-cnexktpomerpus, uHpakpacHas
CIEKTPOCKOMHUS

DNEeKTPOHHOE CTPOEHUE OPraHMYECKHX BELIECTB. B3auMHOE BIMAHHE aTOMOB M TPYIIII
aroMoB. DJeKTpoHHbIE (G exThl. MHAYKTUBHBIA 1 Me3oMepHbIH 3¢ dekTrl. [IpencraBnenue o
pe30oHaHce.

Knaccupukamuss  opranmdecknx  BemiecTB. OCHOBHBIE — KJIACChl  OPTaHUYECKHX
coenquHeHuil. [lpuHnmnel  kiaccupukanum  OpraHuyeckux  coeauHeHud. [lomstue o
¢dyHKImoHanbpHOM rpymme. Kinaccuukamus opraHHUecKuX COCIUHEHUH Mo (HyHKIMOHAIHHBIM
rpynnaM. ['omonorus. I'omonoru. [omonorudeckast pa3Hocts. [ oMosiorudeckue psiasl.

Homenknarypa  oprannyeckux  BemiecTB. MexayHaponHas — (cucTeMaTHueckast)
HOMEHKJIaTypa OPraHUYEeCKUX BEIIECTB MU MPHUHIUIBI 00pa30BaHMs Ha3BaHUI OpPraHUYeCKHX
coeMHEeHNI. PallmoHabHas HOMEHKJIATypa.

Knaccugukanus u ocobeHHOCTH opraHnyeckux peakuuii. CriocoOsl 3anucell peakuuii B
oprannueckol xumuu. Cxema M ypaBHEHHE. YCIIOBUS IpoBeAeHMs peakuuid. Knaccudukanus
peakuuii OpraHM4eCKUX BEILECTB IO CTPYKTYPHOMY NPU3HAKY: 3aMELICHHE, NPUCOCIUHEHUE,
otueruieHne. PeakionHble 1eHTpbl. [lepBoHauanbHBIE TOHATHA O THHAX M MEXaHHU3Max
OpPraHMYEeCKUX peakuui. [OMOIUTUYECKMH U TETEPOIUTUYECKUN pa3pblB  KOBAJECHTHOU
XUMHUecKoil cBsizu. CBOOOJHOpAJAMKAIbHBI M HMOHHBIM MexaHu3Mbl peakuuu. [loHsiTHE O©
CBOOOZHOM pajuKane, Hykieoduie, anekrpoduie, kapookatnoHe u kapoannone. O0o3HaUeHHE
MOHHBIX peaklui B OpraHndeckod XuMuH. OKUCIUTETHbHO-BOCCTAHOBHUTENBHBIE pEaKUUU B
OpraHu4eckol xumuu. MneHTH]UKaLUs OpPraHUYEeCKUX COelAMHeHHH. leHeTnueckas CBs3b
MEXIy KJIACCAMH OPraHU4YECKHUX COEIUHECHUI.

JeMoHcTpanuu. Monenu opraHM4ecKiuX MOJIEKYII.

1.3.2. YriieBoaopoabl

AJIKaHbI. OJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIBl MeTaHa. Sp3-
['mOpunumzanus opoburaneir aToMoB yriepona. ['omonornueckuii psa u obmas popmya aaKaHoB.
Cucremarnueckass HOMEHKIIATypa aJIKaHOB M pPagukanoB. M3oMepus ymiepogHOro ckenera
ankaHoB. Ilonstne o koHpopmanusax. DuU3NUEcKHe CBOMCTBAa aJlKaHOB. 3aKOHOMEPHOCTH
u3MeHeHus: 37 ¢Qusnueckux CBOMCTB. XMMHUYECKHE CBOICTBA aJKaHOB: TaJIOTEHHPOBAHUE,
HUTPOBAHUE, NETUAPUPOBAHUE, TEPMUUYECKOE pasNokKeHUe (IUPOJIN3), TOPEHUE KaK OAWH M3
OCHOBHBIX HCTOYHHMKOB TeIlJla B TPOMBIIIEHHOCTH U OBITY, KaTaJIUTUYECKOE OKHUCIICHUE,
KPEKUHI KaK CIOCOOBI TMOJNyYeHHMs] BaKHEUIIMX COCIUHEHUH B OPraHUYECKOM CHHTE3€,
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U30MepH3alus Kak Ccroco0 TIONydyeHHs BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peakluu
CBOOOHOPAIUKAIILHOTO 3aMelleHus (Ha TpuMepe XJopupoBaHUs MeTaHa). CHHTETHYECKHE
CIOCOOBI MOJIyYyEHUsl alKaHOB. MeTozabl MOJYy4YEHHUS aJIKAHOB U3 aJKWITAJIOT€HUIOB (peakuus
Bropiia), nekapOokcunmupoBaHueM cosieil KapOOHOBBIX KUCIIOT U AJIEKTPOJIU30M PACTBOPOB COJIEH
KapOOHOBBIX KHCIIOT. HaxoxxieHne ankaHoB B IPUPO/IE M IPHUMEHEHHE aTKaHOB.

Hukaoankanbl. CTpoeHre MOJEKyN LukioankaHoB. OOmas GopMyna LHKIOAIKAHOB.
Homenknarypa nuuknoankatos. M3oMepusi HUKIOAIKAaHOB: YIVIEPOIHOIO CKEJIETa, MEXKKIIAaCCOBas,
IPOCTPAaHCTBEHHas  (LMc-TpaHc-u3oMmepusi). HampspkeHHble W HEHANpPSDKEHHbBIE  IIMKJIBIL.
Crenuduka CBOMCTB LHMKIOAIKAHOB C MajbIM pPa3MEpOM IHKJIA. XHMHYECKHE CBOWCTBA
LUKJIONPOIAHA: TOPEHHE, PEaKLIMU IPUCOETUHEHUs (THAPUPOBAHKE, IPUCOECANHEHUE raJIOTe€HOB,
raJIor€HOBOJIOPO/IOB, BOJbI) M IMKJIOTEKCaHa: I'OPEHME, PEaKLUU PaJUKaIbHOIO 3aMEILEHUs
(xnopupoBaHue, HUTpoBaHue). [lonyuyeHne HUKI0aNIKaHOB U3 AJIKAHOB U IUTaJIOT€HAIKaHOB.

AJIKeHBbI. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNIbl 3THUJIEHA. Sp2-
I'uGpuamn3anus opOutaneii aromoB ymiepona. 6- U m-Cs3u. ['oMmonorudeckuit psa U oOmias
dopmyna ankeHoB. HomeHknarypa ankeHOB. I3omepusi ankeHOB: YIJIEPOJHOTO CKeJeTa,
HOJIOKEHUSI KPaTHOM CBS3M, IMPOCTPAHCTBEHHAs (TeoMeTpuyeckas M30MepHus, WIM LUC-TpaHC-
nu3oMepusi), MexkiaccoBas. Pu3nueckue CBOICTBA AJKEHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB.
Peakiuu  35eKTpo(UIBHOTO MNPUCOEIUHEHUS KaK CHoco0 TMOdMyd4eHUs (PYHKIHMOHAIBHBIX
IIPOU3BOAHBIX YIVIEBOJOPOJOB: T'HIPUPOBAHUE, TaJIOTEHUPOBAHUE, TI'MJPOraJoreHupOBaHUE,
rUpaTanys ajkeHoB. MeXaHu3M 3JIeKTpOQMIBHOIO MpUCOEIUHEHUs: K ainkeHaM. IIpaBuio
MapkoBHUKOBa U €ro OOBSICHEHHE C TOYKH 3PEHUs INIEKTPOHHOM Teopuu. PanukanabHOe
IpUCOEIUHEHNE OpOMOBOIOpOJAa K aJKeHaM B IMPUCYTCTBMU Iepekucell. BsaumoneiictBue
QJIKEHOB C OpOMOM W XJIOpOM B Ta30BOil (ha3e HpW BBICOKOW TeMIlepaTrype WM Ha CBETY.
OxucneHue ajlKkeHOB: TOPEHUE, OKUCIIEHHWE KHCIOPOIOM B NPHUCYTCTBUHM XJIOPUIOB IajUIafus
(II) u mequ (II) (Bakep-mporiecc), OKHCICHUE KHCIOPOIOM B IPUCYTCTBUH cepedpa, OKUCICHNE
TOpSIYMM IOJKHUCICHHBIM PACTBOPOM IIEPMAHIaHATa KajWsl, OKUCICHHE I€PMAaHraHaTOM KaJlus
(peakuus Barnepa), o30HupoBaHue. KauecTBeHHblE peakIMM Ha JBOWHYIO  CBS3b.
[TpomblieHHble W Ja0opaTopHble CHOCOOBI TMONyYeHHUs ajikeHoB. [lomyuyeHue ankeHOB
JETUIpUpPOBAHUEM AJIKAHOB; PpEAKIMEeN SIMMMHMPOBAHMUS W3 CIHPTOB, TaJOI€HAJIKAHOB,
quranoreHankaHoB. Ilpasuno 3aiineBa. Ilomumepnsaumst ankeHos. Ilomumepusanms Ha
karanuzaropax Lumepa—Harra. [TonuaTHiieH kak KpYMHOTOHHAXKHBIM MPOAYKT XUMHUYECKOTO
npou3Bo/cTBa. [I[puMeHeHue aaKkeHOB (3THIIEH U MPOIUIIEH).

Aaxanuennl. Knaccudukanus ankaaveHOB MO B3aUMHOMY DPAacIlONIOKEHUIO KPaTHBIX
cBsa3ell B Mosekydae. OCOOCHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO  CTPOEHUS
conpsbkeHHbIXaKaaueHoB. OOmast  dopmyna ankangueHoB. Homenknatypa u  uzomepus
ankaaueHoB. PU3NUECKUEe CBOKWCTBA AJIKaJUEHOB. XMMUYECKUE CBOMCTBA aJIKAJUEHOB: pEaKLun
NpUCOEANHEHNS (TUAPUPOBAHUE, TaJIOTEHUPOBAHUE), TOPEHUs U noiaumepuszanuu. 1,2- u 1,4-
[Tpucoenuuenue. Ilomydenue ankaaueHoB. CuHTe3 OyraaueHa w3 OyTraHa M 3TaHoOJA.
[Tonmumepusanus. Kayuyku. Bxuag C. B. JleObeneBa B mosiyueHHE CHHTETHYECKOIO Kaydyka.
Bynkanunzanus kayuykoB. Pesuna. MHoroo6pasue BHJIOB CHHTETUYECKUX KaydyKOB, UX CBOWCTBa
U TIpPYUMEHEHHUE.

AJIKHHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNIbl AlETHIIEHA. Sp-
['mbpuau3zanus opbutaneit atoMoB yrepona. [omonorndyeckuit psa v obmas Gopmyria aaKuHOB.
Homenknarypa ankuHoB. M3oMepus allKMHOB: YIJIEPOJHOTO CKENETA, TIOJI0KEHUSI KPaTHOMU CBSA3H,
MeEXXKIIaccoBasi. OU3NUECKUE CBOMCTBAa aJKHMHOB. XMMHYECKHE CBOMCTBAa aJKUHOB. Peakmuu
NPUCOEIUHEHUSI KaK CIoco0 TMONy4YeHHUsS TIOJIMMEPOB W JPYTUX TOJIE3HBIX IPOAYKTOB.
I'mapupoBanue. Peaknum  mpUCOEAMHEHMS  TallOTEHOB,  TaJIOTEHOBOAOPOAOB,  BOBI.
Tpumepnszanuss u auMepusanus aneruieHa. Peakumm 3amemeHusa. KucnoTHele cBolicTBa
AJKMHOB C KOHIIEBOM TPOMHOM CBS3bI0. ANETWIEHUIBl. B3anmonelcTBUE alleTUIEHUIOB C
rajioreHajnkasamu. [openue aneruneHa. OKUCIIEHNE aJKUHOB PACTBOPOM IEpMaHraHara Kajus.
[Tonmyyenue  ameTwsieHa  TUPOIU3OM  MeTaHa W KapOwaHeiM  MetogoMm.  CuHTE3
IKUHOBAJIIKMIIMPOBaHUEMalleTUIUA0B. [IpuMenenue anertwieHa. lopeHue aneTwieHa Kak
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UCTOYHHUK BBICOKOTEMIIEPATYpHOTO TUIAMEHH JJIsl CBAPKU M PE3KU METAJLIOB.

Apenbl. Vcropus otkpeitus Oen3ona. [lorstue 06 apomarnunoctu. [IpaBmino Xiokkens.
HebGensounneie apomarndyeckue cucreMbl. COBpEMEHHBIE INPEACTABICHUS 00 AJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuu Oen3ona. Obmas gopmyna apeHoB. M3omepus u HOMEHKIATypa
romosioroB Oenzona. MzoMepus qu3aMenieHHBIX OCH30JI0B Ha MpUMepe KCuiiosoB. Pusndeckue
cBoiicTBa OeH3oma. XuUMHUEcKHe CBOMcTBa OeH3oia. Peakuuu 3amerieHus B O€H30JIBHOM sipe
(onekTpouabHOE  3aMEIICHHUE): rajJlOTeHUpPOBaHUE, HUTPOBAHUE, IKWIIUPOBAHHUE,
alIMpoBaHue, cylbdupoBaHue. MexaHu3M peakiuu 3IeKTpoUIbLHOro 3amelieHus. Peakiuu
IPUCOEAMHEHNUS K O€H30i1y (TMIpUpOBaHHUE, TajJOreHUpPOBaHME (XJIOPUPOBAHME HA CBETY)).
Peakuus ropenust. OcoOEHHOCTH XMMHYECKHX CBOMCTB aJKUJIOEH30JI0B Ha MpPUMEpe TOJyoJa.
B3anMHoe BnusSHHE aTOMOB B MoOJeKydae Tonyona. [IpaBuia OpHeHTAlMM 3aMecTUTeNei B
peaKuusax 3aMelleHHUs, COINIaCOBaHHAasi W HECOIVIacCOBaHHAs OpHEHTalusd. XJIOpUPOBAHUE
tonyona. OKuclieHHe anKWIOSH30J0B pPACTBOPOM IIepMaHraHara Kanus. [amoreHupoBaHHe
ankui0eH30I0B B OokoByl0 1enb. HutpoBanue Hutpobenszona. Ilomyuenme OeHzona u ero
romonoroB. [lpumenenue romonoroB Oenszona. IlloHsATHE O MOMUAAEPHBIX apeHax, uX
buznonornyeckoe AeicTBIE Ha OpPraHU3M YeJI0BeKa.

I'eneTnyeckasi CBA3b MEXKAY Pa3IMYHBIMH KJIACCAMH YIJ1eBOA0PO10B. KayecTBeHHBIC
peaxkiuu Ha HeTllpeieIbHbIe YITIEBOAOPOIBI.

I'anorenonponsBoanbie YIJIEBOIOPOJ0B. DJEeKTPOHHOE CTpOEHHUE
TaJIOTeHONPOU3BOIHBIX  YIVIEBOAOPOAOB. Peakuuu 3aMelIeHHs TajloreHa Ha TUIPOKCHUIL,
HUTPOTPYIIITY, IHAHOTPYIIY, aMUHOTrpymmy. J(edCTBHE Ha TaJlOTEeHIPOU3BOIHBIE BOAHOTO M
CIIUPTOBOTO pacTBopa meinoun. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH allKWII-, BUHWII-, (DeHUII-
U OeH3WIranoreHu10B. BzanmoneicTBre qUrajioreHajskaHoB ¢ MarHueM U IMHKOM. [loHsTHe o
METaJJIOOPTaHUYECKUX COeNMHEHUsAX. Marnuiiopranudeckue coenuHeHusi. Peaktus ['punbspa.
Mcrionb30BaHue TraJOTeHONPOU3BOAHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jemoncrpanun. 1. CocrapneHue Mojeneil MoJieky/ ajakaHoB. 2. bpoMupoBaHuerekcana
Ha cBety. 3. [openue merana, sTuieHa, anetuieHa. 4. OTHOIIEHUE METaHa, STUJICHA, alleTUJIeHa
u OEH30I1a K pacTBOpaM IepMaHraHara kanus u OpomHoi Boje. 5. [lonydenue stunena peaxkiueit
Jaerujparanuu tatona. 6. [lonydenue aneruneHa ruipoan3oM kapouaa kanbuus. 7. Okucienue
TONyoJla pacTBOpOM TmepMaHranara kamus. 8. I[lomyuenue crupona genonumepusanuein
MOJIMCTUPOJIA ¥ UCTIBITAHUE €T0 OTHOIIICHHSI K PAaCTBOPY NEpMaHTaHaTa KaJlusl.

1.3.3. Kucaopoacoaep:xkainue opranHnyecKue coeuHeHust

Cnuptsl. Knaccudukanus, HOMEHKIATypa U U30Mepusi CnupToB. [oMomorudeckuit psi
u obmas (opMmyna mpeaenbHBIX OAHOATOMHBIX cHUpTOB. du3nueckue cBOWCTBA IMpeneabHBIX
OJTHOATOMHBIX CIHMPTOB. BomoponHas cBs3b MEXIy MOJEKYJIaMH U ee BIMSHUE Ha (U3HuecKue
CBOMCTBa cIMpPTOB. XMMHUYECKHE CBOWCTBA CIIUPTOB: KUCIOTHBIE CBOMCTBA (B3aMMOJEHCTBUE C
HaTpUeM KaK CHOcO0 YCTAaHOBJEHUS HAJMYUS THJIPOKCOTPYIIIbI); pEeaKIuu 3aMeIleHus
TUIPOKCUIIBHOM TPYIIIBI Ha TajOreH Kak Croco0 MOJIyuYeHUsl paCTBOPUTENEH; MEXMOJIEKYIsIpHast
U BHYTPUMOJIEKYIIApHas Ieruaparanus; oopa3oBaHue CIOXKHBIX 3(PUPOB C HEOPTaHUYECKUMU U
OpraHMYeCKMMM KHCIOTaM{; TOpeHHe; okucieHue oxcuaom weau (II), nogkuciaeHHbIM
pacTBOPOM I€pMaHraHara Kajius, XpOMOBOM CMECBIO; PEaKLUU YIIIEBOJOPOJHOIO paauKala.
CpaBHeHUE PEaKIMOHHOW CIIOCOOHOCTH NMEPBUYHBIX, BTOPUYHBIX M TPETHUHBIX OJHOATOMHBIX
CIUPTOB B PEAKIMM 3aMELIEHUS. AJKOrosaThl. ['maponns, aJKuwinpoBaHUE (CHHTE3 IPOCTBIX
abupoB no Bumbsmcony). Ddupsr pocdopubix kucior. Pomp MoHo-, au- u tpudocdaror B
O6noxumHueckux mnpoueccax. [IpombinieHHbIH cMHTE3 MeTaHoMa. [lonydyenue aTanona: peakuus
OpoKeHHMSI  TJIIOKO3bI, Tuaparanus JTwieHa. [IpuMeHeHMe MeTaHoja U ATaHOJA.
DU3NOIOTUYECKOE JIEHCTBUE METAaHOJA M 3TAaHOJA HAa OpPraHu3M YeJIoBeKa. MHOroaroMHbIE
CHUPTHI. DTUJIECHIVIMKOJIb U IIUIEPUH KaK MPEACTaBUTEIN PEIEIbHBIX MHOTOAaTOMHBIX CIIUPTOB,
ux (uU3MYecKre U XUuMHUecKue cBoiicTBa. KadecTBeHHast peakiysi HA MHOTOATOMHBIE CITUPTHI U
ee MpPUMEHEHHE JJIsl paclo3HaBaHUS MIUIEPUHA B COCTaBe KOCMETHYECKUX cpencTB. CHHTE3
JUOKCaHa W3 OTWIEHIIHUKONIA. TOKCMYHOCTh ATWIEHIHKouA. [IpakTuueckoe npHUMEHEHHe
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ATWJICHIVIMKOJIA U INIMLIEpHHA.

IIpocteie 3¢pupbl Kak M30MEpbl NPEACIbHBIX OXHOATOMHBIX CIIAPTOB. CpaBHEHHE UX
GU3NUECKUX M XMMHUYECKUX CBOWCTB CO CIHUPTaMu. Peakums paciierieHusi MpOCThIX 3(PHPOB
1o70BoA0poioM. Ilepokcu bl IPOCTHIX A3PUPOB, MEPHI IPEJOCTOPOKHOCTH ITPU pabOTE C HUMH.

®enoabl. CTpoeHue, H30MepHs U HOMEHKJIaTypa (eHosioB. B3anMHOe BIMsSHUE aTOMOB B
Mosekyne ¢eHona. du3nueckue M XUMHUYECKUE CBOWCTBa (eHosna M Kpe3osnoB. KucinorHsle
CBOWCTBa ()EHOJIOB B CPaBHEHHUU CO CIUPTAMHU: PEAKIHH C HATPUEM, THIPOKCHIIOM HATpPHUS.
Peakiuu 3amerienust B OEH30JIbHOM KOJIBIIE (rajoreHupoBaHue (OpOMHUpOBaHWE), HUTPOBAHHUE).
[Tpocteie »¢uper ¢enonoB. Oxucnenue ¢enonoB. KayecTBeHHbIEe peakuu Ha (EHOI.
[Tomyuenue denona. [Ipumenenue denona.

KapOonuibHble  coenmHeHusi.  AJbJEruAbl M KETOHBL.  ODJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOHMJIBHON TIPYNIbI, €€ MOJIAPHOCTh U HOJSPU3YEMOCTb.
Knaccudukanus anpaernzioB 1 keToHOB. CTpoeHHE MPeesIbHBIX albIeruoB. ['oMonoruueckuit
psil, HOMEHKJATypa, W30MEpHUs MpEeAEIbHBIX anbAerufoB. CTpOeHHE MOJEKYNIbl aleTOHA.
['omonornyeckuii psiJ, HOMEHKJIATypa W u30Mepusi keToHoB. OOmias ¢opmyna mpeaeabHBIX
anbJeruyioB U KeToHOB. Pu3nueckue CBOWCTBA (opMaibleruja, aueTalbleruaa, areToHa.
[ToHsiTe O KETO-€HOJBbHOM TayTOMEPUH KapOOHWIbHBIX COEAMHEHMH. XMMHUYECKHE CBOMCTBA
IpeAeTIbHBIX albJETUI0B U KETOHOB. MeXaHu3M peakiuy HYKJICO()UIbHOIO NMPUCOSANHEHHS IO
KapOOHWJIBHON Tpynme. Peakuuum mNpHCOETUHEHUS BOIBL, CHUPTOB, LHUAHOBOAOPOAA U
rugpocynbdura Harpus. [lomyuenue aneraneid u ketaysed. CpaBHEHHE peaKIUMOHHOU
CIIOCOOHOCTH aJIbJIETUIOB U KETOHOB B PEaKIMIX NPUCOEIUHEHHs. Peakliuy 3amMeleHus: aroMOB
BOJIOPO/Ia HpU yIIepogHOM aromMe Ha rainored. [lomumepuszanuss Qopmanpaeruga u
aneranpaeruga. CHHTE3 CIUPTOB B3aMMOJICHCTBHEM KapOOHMIIBHBIX COCIMHEHHN C PEaKTHBOM
I'punbspa. OxucineHue KapOOHUJIBHBIX coefnHeHHH. OCOOEHHOCTH pPEaKUHUU OKUCIECHUS
aneroHa. CpaBHEHHE OKHCIEHHUS albJeruioB U KeTOoHOB. I['mapupoBanue. BoccranoBinenue
KapOOHMJIBHBIX COEIMHEHUH B crupThl. KadyecTBeHHbIE peakUMU Ha ajbJETMIHYIO TPYIILY
(peakmusi «cepeOpsiHOTO 3epkanay, B3aumozeicTtBue ¢ ruapokcugoMm meau (II)). AnpnonbHo-
KPOTOHOBAasl KOHJEHCAIUs ajbJerujoB U keToHoB. OcobeHHocTH Qopmanbaeruga. [lomydenue
IpeeNbHbIX allbJIErH/I0B: OKUCIEHHE CIUPTOB, TMaparanus auerwieHa (peakuus Kyueposa),
OKHCIICHHEM 3THJICHAa KMCIOPOAOM B npucyTrcTBuu xjopuaa namnanus (II). [Tonydyenue anerona
OKHCJICHHEM IPOIIaHoJa-2 U pa3joKeHUEM KaJblMeBOM UM OapueBOil COMM YKCYCHOM KUCIIOTHI.
ToKCHYHOCTH allbJIeTUA0B. BaxkHelye mpecTaBUTeN! ajabIerHI0B U KETOHOB: (hopMallbIeTu,
YKCYCHBIN aJbJeTU, alleTOH U UX MPAKTHUYECKOE UCII0JIb30BaHNE.

KapoOonoBbie kuci0Tbl. CTpoeHUE MpeAeTIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccudukanus, wu3omepuss ©U HOMEHKIATypa KapOOHOBBIX KHCIOT. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM rpymibl. [omMonornyeckuit psa u obmas dpopmyna
IpEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Duznueckue CBOWCTBA MpPeAeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha MpHMEpPEe MYpPaBbHUHOHM, YKCYCHOM, NpPONHOHOBOM,
MaJbMUTUHOBON M CTEAPUHOBOM KUCIOT. BomopoaHbie CBsA3H, accorualius KapOOHOBBIX KUCIIOT.
XUMHUECKHEe CBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHcioTHBIE cBOMCTBa
(U3MEeHeHHEe OKpacKU MHAWKATOPOB, PEAKIMU C aKTUBHBIMU METaJllIaMH, OCHOBHBIMHM OKCHJIaMH,
OCHOBaHMSAMH, coisiMH). V3MeHeHHe cuibl KapOOHOBBIX KHUCJIOT IPU BBEJICHHUU JIOHOPHBIX U
aKILIENITOPHBIX 3aMecTuTeneld. B3anmopelicTBue KapOOHOBBIX KHCJIOT CO CHUPTaMHU (peakius
sTeprUdHKann), 00paTUMOCTh PEaKIMK, MEXaHU3M PEaKIMU dTepudukannu. ['asoreHnpoBaHue
KapOOHOBBIX KHCIIOT B OOKOBYIO Iiemb. OCOOEHHOCTH XUMHYECKHX CBOWCTB MYpPaBbUHOM
KkucinoTel. [lomyyeHne TMpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJICHHE
aJbJIETU/I0B, OKHUCJIEHHWE NEPBUYHBIX CHUPTOB, OKHUCIEHHE AaJIKaHOB M aJIKEHOB, THIPOIM30M
TE€MHHAJIBHBIXTPUTAJIOTEHUI0B. B3anmopelicTBueM peakTuBa IpuHBSpa C YIIEKHCIBIM Ta30M.
[Tomyyenne MypaBbMHOM U YKCYCHOM KHMCIIOT B IIPOMBIIIIEHHOCTH. [I[puMeHeHne MypaBbUHON 1
YKCYCHOM KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHI: OOIIME CIOCOObI MOMyYeHHUs, OCOOCHHOCTHU
XxuMH4Yeckux cBoicTB. IllaBeneBas m MamoHOBast KHCIOTA KakK MPEICTaBUTENH JUKapOOHOBBIX
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kucnoT. CHHTE3bl Ha OCHOBE MaJIOHOBOTO d(upa. AHTHAPUABI 1 UMUIBI TUKAPOOHOBBIX KHCIIOT.

Henpenenbuble u apomMaruyeckue KHUCIOTHI: OCOOCHHOCTHM HMX CTPOCHHSI U CBOWCTB.
[IpumeneHne OCH30MWHOW KHCIOTBL. ApOMaruyecKue IUKapOOHOBBIE KHUCIOTH ((ranesas,
u3zodranenas U TepedraneBas KUCIOTHI): IPOMBIIUIEHHbIE METO/IbI MOJYYEHHs] U MPUMEHEHUE.
[TorsiTHE O THAPOKCHMKAPOOHOBBIX KHUCIOTAaX M WX MPEICTABUTEISIX MOJOYHOW, JIMMOHHOM,
s0JI0YHOM U BUHHOM KUCIIOTaX.

Bricime npenensHbie 1 HETpeAeIbHbIC KAPOOHOBBIC KUCIOThI. 3HAYCHHUE W TIPUMEHEHUE
KapOOHOBBIX KUCIIOT.

DOyHKIHOHAJIbHBbIE POU3BOIHbIE KAPOOHOBBIX KUCJIOT.

XJIOpaHTUApUIIBI W AHTUAPUIBl  KapOOHOBBIX  KHUCIIOT: IMOJIyY€HUE, TUAPOIIU3.
B3aumoseiicTBre XJIOPaHTHAPUAOB C HyKIeopuIbHBIME peareHTamu. [loydeHue CII0KHBIX
3(hUPOB C UCTIOIH30BAHUEM XJIOPAHTUAPUIOB U AHTUPUIOB KUCIIOT.

Crnoxublie 3¢upbl. CTpoeHne, HOMEHKIIATypa U U30Mepus CIOXKHBIX 3(upoB. CoKHBIE
3¢upHl KaKk U30Mepbl KApOOHOBBIX KHUCIIOT (MEXKJaccoBas nzomepus). CpaBHeHHE (PU3MUECKUX
CBOWCTB M PEAaKIIMOHHOU CIIOCOOHOCTH CIIOKHBIX (DUPOB U M30MEPHBIX KM KapOOHOBBIX KHCIIOT.
I'maponus crnoxubix 3pupoB. CrnocoObl MOMYYEHHsS] CIOXKHBIX 3(UPOB: 3TepubUKaIus
KapOOHOBBIX KHCJIOT, AaIWJIMPOBAaHWE CHUPTOB ¥ AJIKOTOJSTOB TaJOTCHAHTUPHUIAMHU U
AHTUJIPUJIaMU, aJKUJIMpOBaHHEKapOOKcUnar-uoHoB. CHHTE3 CIOXKHBIX 3PUPOB  (PEHONOB.
CrnoxHbie 3UpPBl HEOPraHUIECKUX KUCIOT. Hutpornmumepun. [IpumeneHne cioxHbIX 3QUpOB B
MUIIeBON U Map(OMEepPHON MPOMBIIIIEHHOCTH.

AMuipl KapOOHOBBIX KUCIIOT: IOJIy4€HHUE U CBOWCTBA HAa MPUMEpE alleTaMuaa.

[TonsTre o HUTpUIaX KApOOHOBBIX KUCIOT. L{naHTHIPUHBL.

Conmu kapOOHOBBIX KHCIIOT, WX TEPMUYECKOE pa3jIOKEHHE B IMPHCYTCTBUHU IIEIOYH.
CuHre3 KapOOHUIIBHBIX COSAMHEHUN PA3JIOKEHUEM KalbIIMEBBIX cOJiel KapOOHOBBIX KHCIIOT.

demoncTpauuu. 1. BzaumopeiictBue Harpus c sTaHosioM. 2. OKHCIEHHE 3TaHOJA
okcugom wmemu (I1). 3. Topenue srtanona. 4. BsaumopeiicTBue TpeT-OyTHIOBOTO CHHPTa C
consiHOM KucioTod. 5. Momodopmuast peakmmst. 6. OmnpeseneHne anbACTHIOB MPH TTOMOIIU
KaueCTBEHHBIX peakiuil. 7. OKUCIIEHUE allbJIerHI0B IIepMaHTaHATOM KaJlus

JlaboparopHble onbIThl. 1. CBoiicTBa »THIOBOTO criupTa. 2. CBOMCTBa miviepuHa. 3.
CaoiictBa ¢enoma. 4. CaoiictBa ¢opmanuua. 5. CpoicTBa yKCycHOH Kkucnotel. 6. Comu
KapOOHOBBIX KUCIIOT.

1.3.4. A30T- 1 cepocojiep:Kalme coeIHHEeHUs!

Hurtpocoennnenns. OJEKTPOHHOE CTpOEHHuE HUTPOTPYIIIHIL. [Tonmyuenune
HUTpOcOoenMHEeHuH.  BoccraHoBieHWe  HUTPOApEeHOB B aMHUHBL.  ApoMaruyeckue
HUTPOCOEAMHEHMs.  AKIENTOpHbIE  CBOMCTBA  HUTPOIPYHIBL.  AJbI0JBHO-KPOTOHOBAS
KOHJIEHCAIUsl HUTpOCcOoeauHEeHN . B3pbiBuaThie BenecTna.

Amunbl. Knaccudukanys no TMy yrieBOoAOPOIHOTO pajuKaia U YUCIy aMUHOTPYII B
MoJIeKyJle, HOMEHKJIAaTypa, U30MepHusi aMHHOB. [lepBUUHbIE, BTOpUYHBIE U TPETUYHBIC AMHUHBI.
ONEKTPOHHOE W IPOCTPAaHCTBEHHOE CTPOCHUE MNPEACIbHBIX aMHHOB. PU3HUECKHE CBOMCTBA
aMUHOB. AMUHBI KaK OpraHMYECKHE OCHOBAHMS: peakuuu C BojxoM, kucimoramu. Comu
aNKuJIaMMOHUs. Peakuys ropeHust aMMHOB. AJIKMIMPOBAHUE U allUJIMPOBAHUE aMMHOB. Peakiyn
aMUHOB C a30TUCTOM KuciaoTod. IloHSATHE O YETBEPTUYHBIX AMMOHMEBBIX OCHOBAHMSIX.
Hutpozamunsl. Meroapl UACHTU(GUKAIMKA TEPBUYHBIX, BTOPUYHBIX W TPETUYHBIX AMUHOB.
[TonmyuyeHue aMUHOB aJKWJIMPOBAaHHMEM aMMHaKka M BOCCTAHOBJIEHHEM HUTPOIPOU3BOIHBIX
YIIIEBOAOPOIOB, U3 CHHUPTOB. IIprMeHeHHe aMHUHOB B (papMalieBTUUECKOW MPOMBIIIICHHOCTH.
ApomMaTrhueckre amMHHbl. AHWIMH Kak MpeACTaBUTEIb apoMarhuyeckux aMuHOB. CTpoeHue
aHWIMHA. B3auMHOe BIUSHUE TPYNI aTOMOB B MOJIEKYle aHMJIMHA. BiusHue 3amecturesneil B
apoMaTHYeCcKOM fJIpe Ha KUCIOTHbIE U OCHOBHBIE CBOICTBa apuiaMUHOB. [IpuunHbl ocnabaeHus
OCHOBHBIX CBOWCTB aHWIMHA B CpPaBHEHWHM C aMUHAMH HPEAETBHOTO psifa. XUMHUYECKUE
CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aUMOJIEHCTBUE C KUCIOTaMH); pEaKluy 3aMeIIeHUS B
apoMaTHyeckoe sAapo (rajoreHupoBaHHe (B3aMMOAEWCTBHE C OpOMHOW BOJOI), HUTPOBAaHUE
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(B3aMMONEHCTBHE C a30THOM KHCIOTOH), CyIb(UPOBaHME); OKUCICHHUE, aJKWIMPOBAHHE U
alMJIMpOBaHKWE IO aToOMy a30Ta). 3alluTa aMHHOIPYIIBI IPU PEAKIMU HUTPOBAHUS aHMIIMHA.
Auneranmnun. JnazocoenuHenus. JluazoTupoBaHME€ NEPBUYHBIX apuiaMHHOB. Peakuun
JUA30COCIUHEHUI C BBIIEICHUEM a30Ta. YCIIOBUS a30COYETaHMS, a30- U AMA30COCTABIISIOLINE.
A3okpacuTenu, 3aBUCUMOCTh UX cTpoeHus oT pH cpensl. Unaukaropsl. [lonydenue anunnHa
(peaxuust 3uHMHA). AHWIMH KaK ChIpb€ Ul IPOM3BOJCTBA AHWJIMHOBBIX Kpacutesed. CHHTE3bI
Ha OCHOBE aHWJIMHA.

Cepooprannyeckue coenuHenusi. I[IpencrasieHyue o cepOOPraHMUECKUX COCIUHEHUSAX.
Oco0eHHOCTH UX CTPOEHHUSI U CBOMCTB. 3HAYEHHE CEPOOPTraHNUYECKUX COEIUHEHUM.

I'erepouukiabl. A30T-, KHCIOPOI- U CEepOCOAepkalue rerepouukisl. Oypas, nuppo,
THO(EH U UMHIA30]1 KaK MPEACTaBUTENN MATHWICHHBIXreTepounkioB. [Ipupona apomarnunoctu
IATUWICHHBIXT€TEPOLUKIIOB. ODJIEKTPOHHOE CTPOEHUE MOJEKYIbl IHUPPOJa, APOMAaTHYECKUI
Xapakrep MoJekyabl. KucinorHsle cBolcTBa mupposa. Peakuuu rugpupoBaHus NeTEPOLMKIIOB.
[Tonsatue o npupomHsixnoppupruHax — xjopopmmie u reme. OOmMe MpeacTaBiIeHUs 00 MX
ponu B kuBOM npupone. [lupuauH Kak NPEACTaBUTENb IIECTHUUIEHHBIXTETEPOLIMKIIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJIBbl ITMPUIMHA, aPOMATUYECKUN XapaKkTep MoJIeKyinbl. OCHOBHBIE
CBOMCTBa mNupHAMHA. Paznuuue B MNpOSBIEHUM OCHOBHBIX CBOICTB mHppoja U NHUPUAMHA.
Peakiun nupuamHa: 531eKTpouiIbHOE 3aMellleHue, THAPUPOBAHUE, 3aMELIeHHe aTOMOB
BOJIOpOJia B P-IOJIOKEHUM Ha Tujpokcorpymmy. IIukonunsl U ux oxucieHue. Kerto-eHonpHas
TayToMepust  B-ruapoxcunupuauHa.  Tayromepuss — B-THIAPOKCUIMpHIMHA W ypauuia.
[IpencraBnenne 00 WMHUAA30ie, MHUIEPUANHE, MHPUMHIMHE, WHIOJE, HUKOTHHE, aTpONUHE,
ckarone, (ypdypone, TUCTUAMHE, TUCTAMUHE, IypUHE, IYPUHOBBIX U MHUPUMMIUHOBBIX
OCHOBaHUSIX.

JemoncTpanuu. 1. OcHOBHblE CBOilcTBa amMuHOB. 2. KadecTBeHHbIE peakUUHU Ha
aHuIuH. 3. AHUIUHOBBIE KpacuTenu. 4. OOpasibl TeTePOIUKINISCKUX COSAMHEHUH.

1.3.5. buosornyecku aKTUBHbIE BellleCTBA

Kupbl kak cioxHbie 3GUPHI ITTUIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTensHbIe
Y JKMBOTHBIE )KUPBI, UX COCTaB. PU3NMUYECKUE CBOMCTBA KUPOB. XMUMHUYECKUE CBOMCTBA KUPOB:
rugpupoBanue, okucienue. [lepokcuanoe okucnenue xxupoB. [Iporopkanue xupos. I'maponus
WIM OMBUICHHE >KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJYyYEHHUsS! COJIEH BBICIIMX KapOOHOBBIX
kucnot. ['uaporenusanus >xupoB. [IpuMenenue xupoB. MbII4 KaK COMM BBICHIMX KapOOHOBBIX
kuciaoT. Moroe cBoiictBa Mbuia. [IpeacraBnenue o nunupax. OOMe npencTraBiIeHUs O
OMOJIOTNYECKUX (PYHKIUAX JIUITUI0B.

Yraesoabl. O0mas Gopmyna yrieBoaoB. Kinaccudukanus yrneBonoB. MoHO-, OUTO- U
nonucaxapuabl. PU3NYECKUE CBOMCTBA M HAXOXACHHE YIVIEBOJAOB B IPUPOAE (HA IHpUMEpe
IJIIOKO3bI M PpyKTO3bl). JIMHENHAs U HUKInYecKkass popMbl IIOKO3bl U (PpykTo3bl. [IupaHo3sl u
¢bypano3sl. @opmynsl Oumepa u Xeyopca. [loHaTue o TayroMepun Kak BUAE U30MEPUN MEXIY
LUKINYECKON U JInHeHHOW popmamu. OnTudeckas H30MepHs TIIOKO3bl. XUMHUYECKHE CBOWCTBA
IJIIOKO3BI: OKHUCIICHHE XJOPHOW WM OpOMHOM BOAOW, OKHCIEHHWE a30THOW KHCIIOTOM,
BOCCTAHOBJICHUE B IIECTHAaTOMHBIM CHUPT, ALWIAPOBAHUE, AJIKUIMPOBAHHME, HW30MEpU3ALUs,
KaueCTBEHHBIE pEaKIMM Ha TIIOKO3Y (DKCIIEpUMEHTANbHBIE JOKa3arTelbCTBA  HAIWYHS
aJbJIETUIHON U CIIUPTOBBIX TPYII B IVIFOKO3€E), CIIUPTOBOE, MOJIOUHOKHUCIIOE, IPOMMOHOBOKHUCIIOE
U MaclITHOKHCIIoe OpoxkeHue. [TMKO3MIHBIA THAPOKCUI, €ro creuupuueckue CBOMCTBA.
[Tonstne o mmko3upax. IloHAaTHe 0 DIIOKO3MIax, UX HaXOXKAEHUU B mnpupone. llomyuenue
II0KO3bl.  DpyKTo3a Kak H30Mep IIOKo3bl. Pubo3a u  ne3okcupubosa. Ilpumenenue wu
Ouosnorudeckas pojb yrieBoaoB. OKHCIEHHME VYIIEBOJOB — MCTOYHUK SHEPrUU JKUBBIX
OpraHU3MOB.

Jucaxapuabl. Caxapo3a Kak IPEICTaBUTENb HEBOCCTAHABIMBAIOIIMX IUCAXapHJIOB.
Crpoenue, ¢pusnueckre 1 XUMHUYECKUE CBOICTBa caxapo3bl. Maibro3a, JaKkTo3a U 1eIo0Hno3a:
UX CTpoeHue, (u3nyeckue MW XuMHuuyeckue cpoiictBa. ['maponus nucaxapunos. Ilomyuenue
caxapa U3 caxapHoi cBekJbl. [[puMeHeHne caxapossl.
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Hoaucaxapuabl. Kpaxman, IIMKOTeH M IEJUIIOI032 KaK OWOIOTHYECKHE IOIUMEPHI.
Kpaxman kak cMech amMHIO3bl W aMHUJIOTIEKTHHA, €r0 (PU3WYECKHEe CBOMCTBA. XHMHYECKHE
CBOMCTBAa Kpaxmaja: TUApPOJIN3, KAaueCTBEHHAas peaklMs C HOAOM U €€ IPUMEHEHUe Il
oOHapy)XeHHUs KpaxMmaya B MPOIyKTaX MUTaHus. [TIMKOreH: 0COOEHHOCTU CTPOEHUS U CBOMCTB.
[emmrono3a: cTpoeHue U Pu3uIecKue CBOMCTBA. XUMUYECKUE CBOMCTBA ICILTIONO3BI: THAPOIU3,
oOpa3zoBanue cioxHbIX 3¢upos. [IpumeHenne kpaxmaa u 1eutrono3sl. [IpakTuueckoe 3HaueHue
nonucaxapuaoB. [loasTue o mpousBoacTBe Oymaru.

HyxkunennoBble kucesaorbl. Hykieosuasl. Hykneotuabl. HykiieMHOBBIE KHCIOTBI Kak
npupoaHble noaumepsl. CoctaB u crpoeHue HykienHoBbIX kucinoT (JAHK u PHK). Twaponus
HYKJIEUHOBBIX KHUCJIOT. POJb HYKIEMHOBBIX KHUCIOT B JKU3HEAEATEIBHOCTH OPraHU3MOB.
Oynkiuu JJHK u PHK. Komnnemenrapaocts. ['enernueckuit kon. Mccnenosanne cocrasa JJHK
YEJI0OBEKa M €ro MPaKTUYECKOE 3HAYEHUE.

AMuHOKHCJI0TBI. COCTaB, CTPOEHUE U HOMEHKIJIaTypa aMHUHOKHCIIOT. | OMOIOruueckuii
P IpenenbHbIX aMUHOKHUCIOT. M30Mepus mpenenbHbIX aMUHOKUCIOT. OnTHYecKas U30Mepus.
®usnyecKkue CBOMCTBA IMpPENEIbHBIX aMUHOKHMCIOT. OCHOBHBIE aMUHOKHUCIIOTHI, OOpas3yrolue
6enku. CriocoObl MONTY4YeHHUS] aMUHOKUCIIOT. AMMHOKUCIIOTHI Kak aM(pOTepHbIe OPraHUYECKUE CO-
€IMHEHHUs, PAaBHOBECUS B pacTBOpax aMHHOKHCIOT. CBOICTBA aMUHOKHCIIOT: KHCJIOTHBIE U
OCHOBHBIE CBOMCTBA; U303JIEKTPUUYECKASI TOUKA; AJIKWIMPOBAHNE U allMJIMPOBAHUEAMUHOTPYIIIIbI;
STepU(UKALNS; PEAKIIMHA C a30TUCTON KUCIOTOH. KaduecTBeHHBIE peakiiuy Ha aMUHOKHCIIOTHI C
ruapokcunom  meau (II), wHuHrmgpunom,  2,4-munutpodropOensonom. Cneuuduyeckue
Kaue€CTBEHHbIE pEaKIMM Ha AapOMaTHYEeCKUE U TETEPOLUKINYECKHE aMHUHOKHUCIOTHI C
KOHIICHTPUPOBAHHON a30THOW KHCJIOTOM, Ha IUcTenwH c aneraroMm cBuHna (II). Ilonstue o
HUKIMYECKUX aMUJax — JlaKTaMax M JUKeToNWIlepa3uHax. buojormyeckoe 3HaYeHUE O-
aMUHOKHUCIIOT. O0IacTH MPUMEHEHUSI aMUHOKHCIIOT.

Hentuabl, ux crpoenue. IlentuaHas cBA3b. AMMIHBIN XapakTep MENTUAHON CBS3H.
Cunres nentu0B. 'uaponn3 nenTuaos.

Beaku kak npuponnbie Omomonumepbl. CoctaB u crpoeHue Oenko. [lepBuunas
CTpyKTypa OenkoB. XHUMHUYECKHE METOIbl YCTAHOBIECHUS aMHUHOKHCIOTHOTO COCTaBa U
noclieoBaTesIbHOCTH. PepMEHTAaTUBHBIN TUIpoan3 OenkoB. BropuuHas crpykrypa O€nkoB: o-
crupans, B-cTpykTypa. TpeTudHas 1 YeTBepTUUHAS CTPYKTypa O6enkoB. ucyabhuaHbie MOCTHUKU
U HMOHHBIE W BaH-/IEP-BaajbCoOBbl (TUAPOGOOHBIE) B3aMMOAECUCTBUA. XUMHUYECKHE CBOMCTBA
0€JIKOB: THAPOJIN3, JIeHaTypalts, KauyecTBeHHbIE (IIBETHbIE) peakiuu Ha Oenku. [IpeBparueHus
OenkoB muIIM B opraHuzMe. buonornueckue ¢ynkuuu OenkoB. [JlocTwkeHuss B H3y4E€HUU
CTPOEHHUS U CUHTE3a OJIKOB.

demoncTpauuu. 1. PacTtBopumoOCTh yIIeBOIOB B Boje W dTaHoie. 2. OOpasibl
AMUHOKHCIIOT.

Jlaboparopubie onbiThl. 1. CBoiicTBa mIoko3bl. 2. OrmpeneneHue Kpaxmana B
npoxykrax nutanus. 3. Xupsl u ux cBoiictsa. 4. LIBeTHbIe peakuuu 6EIKOB.

1.3.6. BbicokoMoJIeKY JIsIpHbIE COeIMHEHUSI

OcHOBHbIE TOHSTHSI  BBICOKOMOJIEKYJSIPHBIX ~ COEAMHEHHMI: MOHOMEp, IOJUMeEp,
CTPYKTypHOE  3BEHO, CTeHNeHb noiauMepusanmuud. OCHOBHblE  CIOCOOBI  MONy4EHUS
BBICOKOMOJICKYIIAPHBIX COCHHHCHHﬁI peakunuun MMoJIMMEpHU3aliu n IIOJIMKOHJACHCAIIUH.
Conomumepusanusi. CTpoeHHE U CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT
cTtpoeHusi Monekyn. Kiaccudukanus mnoiauMmepoB: IiacTMacchl (IJIACTHKHU), 3JIACTOMEPHI
(Kay4ykH), BOJIOKHA, KOMIO3UTHL. COBpeMeHHbIE IIIacTMacchl (TMJIACTUKH) (TIONUATUIICH,
HOJAIPOTIMIIEH, TOJIUCTHPOJI, TOTMBHHIIIXIIOPH, (GTOPOIIIACT, MOIMITHIICHTepedTaaT, akpHJI-
OyTaJMeH-CTUPOJIbHBIN IIACTUK, MOJUKapOoHaThl). TepMomjacTU4YHbIE M TEPMOpPEAKTUBHBIE
nosmmMepbl.  Denondopmanpaeruaabie  cMonbl. KoMmrosutHble Marepuanbl. [lepcrekTuBbl
UCITIOJIb30BaHMsI KOMIIO3UTHBIX MaTepHasioB. YTIEIUIACTHKH. BolokHa, MX KiIacCHU(pUKaIUA.
HpHpO)IHBIe N XUMHUYCECKHUE BOJIOKHA. I/ICKYCCTBGHHBIC U cHHTeTHYeckHne BonokHa. IloHsATHE O
BUCKO3€ M aleTarHoM BosiokHe. IlonuadupHble M mMoNMaMHUAHBIE BOJIOKHA, MX CTPOEHHE,
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cBoiicTBa. [IpakTHueckoe UCIOIb30BaHUE BOJIOKOH. DiacToMepbl. IIpupoaHblil 1 CUHTETHYECKUI
kayuyk. Pesuna m 300nHHT. [lpumenenune momumepoB. CHHTETHYECKHE IUICHKH. MeMOpaHBbI.
HoBble TexHOM0THY JaIbHEHIIIET0 COBEPIIICHCTBOBAHUS MTOJIMMEPHBIX MaTEPUAJIOB.
demoncTrpauuu. 1. O6pasupl miactukoB. 2. Komtekius BoiokoH. 3. ITonmukoHaeHcanus
ATUJICHIJIMKOIIS C TepedTaneBoil KHCIOTOM.
JlaboparopHble onbITbl. OTHOUIEHUE CUHTETUYECKUX BOJIOKOH K PacTBOpaM KHCIIOT U
ieJI04eu

2.4. XuMuA ¥ ‘KU3Hb

2.4.1. Xumu4eckasi TexHoJ0rusi (XuMusi B MPOMbILILIEHHOCTH)

OcHOBHbIC NPUHOMIBI XHMHYECKOH TexHojaoruu. OOmMEe MNpeacTaBIeHUs O
IPOMBIIIIICHHBIX CIIOCO0aX MOTY4YeHHUs] XUMHUUECKUX BEIIECTB.

IIpou3BoACTBO CepHON KHMCJIOTHI KOHTAKTHBIM criocobom. Xumusm mporecca. Coipbe
JUISL IPOU3BOJICTBA CEPHOM KUCIOTHI. TeXHOIOrnueckas cxeMa Iporecca, IpoLeccsl U armaparsl.
MexaHn3M KaTaIMTHYECKOTro JeiicTBrs okcuaa BaHamus (V).

IIpousBoacTBo ammmaka. XumusMm nporecca. OnpeneneHue ONTUMAaIbHBIX YCJIOBUMN
IIPOBEACHMS peakuuu. [ [puHINI UPKYIAIUY U €r0 pealn3alns B TEXHOJIOTHYECKOH CXEME.

Merajanyprusi. Uepnas wmertamryprusa. lIpomsBonctBo dyryHa. JloMeHHBIN Iporecc
(chIpbe, YCTPOWCTBO JOMEHHOM MeuH, XMMU3M Iporecca). [Ipon3BoicTBO cTain B MapTEeHOBCKOM
neun. [Ipons3BOnCTBO CcTanmu B KHUCIOPOAHOM KOHBEpTEpe M B 3eKrporedax. [Ipsamon meron
NIOJIy4€eHUs JKese3a u3 pyasl. L{BeTHas metanyprus.

Oprannveckuii cunrte3. [IpombiniuieHHass opranuyeckass Xxumusi. OCHOBHOM M TOHKHI
opranmyeckuii  cuHrte3. Haubosee  KpyIHOTOHH@)XKHbIE IMPOMU3BOACTBA  OPraHUYECKHX
coequnenuii. [IpousBoncTBo meranona. [lonydeHne ykCcycHOW KHCIOTHI M (hOopMalibAerhaa u3
MmertaHona. [lomyuenue anerara nemnono3sl. Celppe [UIsl OpPraHUYECKOH INPOMBIIUIEHHOCTH.
[TpoGsema 0TX0/10B ¥ MOOOUHBIX MPOAYKTOB. CUHTE3bl HA OCHOBE CUHTE3ra3a.

1.4.2. Xumus 4 3K0JIOTHA

XUMUYECKOe 3arps3HEHHE OKPYXKAloIIed Cpeabl U ero MOCIEACTBUA. JKOJIOTUS U
npo0emMa OXpaHbl OKPYKAIOIIEH Cpebl. «3eeHasy XUMUsL.

Jemoncrpanun. 1. Coipbe AN MPOU3BOJICTBA CEPHON KUCIOTHL. 2. MoJenb KHUIIAIIETo
crnos. 3. XKenesnas pyna. 4. O6pasiisl CIIJIaBOB Kele3a.

1.4.3. Xumus u 3HepreTuka

[TpuponHble HCTOYHUKH YITIEBOIOpOAOB. [IprpoaHbIil U MOMyTHBIM HEPTAHON rasbl, UX
cocraB U ucnoiszoBanue. Hedte kak cmech yrmeBonoponoB. CoctaB HEPTH U ee nepepadboTKa.
[lepBuuynas u BropuuHas mnepepaboTka HedTH. I[leperonka HedTu. Kpexkunr. Pudopmunrn
Hedrenpoaykrel. OxraHoBoe umncio OensuHa. OxpaHa OKpyXKarolmed cpeasl Mpu
HedTenepepaboOTKe U TpaHCHOPTUPOBKe HedTenponykToB. KameHHslit yromas. KokcoBanue yris.
asudukanus yris. Dkojorudyeckue MpoOeMbl, BO3HHUKAIOIIME IMPH HCIONb30BAHUU YINIS B
KaueCTBE TOIINBA. AJIbTEpHATUBHBIE NICTOUHUKH YHEPTHUHU.

1.4.4. Xumus u 310poBbe

Xumust numm. JKupbl, Oenku, yIieBOAbl, BUTaMUHBI, (GepMeHTHL. PanmonamsHOE
nutanue. [lumessie noGaBku. [lumieBsie m00aBKM, UX KiIaccUpUKalUsA. 3ampelieHHbIe U
paspernieHHbIe nuieBbie 7100aBKku. OCHOBBI MUIIEBON XUMUHU.

Xumusa B wMemunuae. [loHstre o dapManeBTHYeCKOi XUMUU U (PapMaKOJIOTHH.
PazpaboTtka nexapctB. JlekapcTBeHHBIE CpeAcTBa, UX Kiaccubukamus. [IpoTHBOMUKpoOHBIE
cpencTra (cyabhaHUIaMUIHBIC IPEnapaThl U aHTUOMOTHKY ). AHATBIeTUKH (aCITUPUH, aHATBTUH,
mapareTamMoll, HApKOTHYECKHE aHaJIbIeTUKH). AHTUTHCTAMUHHBIE TIpenaparbl. Bspkyrue
cpenctBa. [opMOHBI M TOpMOHANBbHBIE Tpenaparbl. [Ipobrembl, cBA3aHHBIE C MPUMEHEHUEM
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JICKapCTBEHHBIX IpernapaToB. BpenHele NPUBBIMKKM U (DAKTOpBI, paspylIaroliie 340pPOBbE
(M30BITOYHOE TTOTPEOICHHE KUPHOU MUIIH, KYPeHHUE, YIOTPEOICHHE aJIKOTOJIsI, HAPKOMAHHS ).

1.4.5. XuMus B IOBCEIHEBHOM KU3ZHU

Kocmernueckue u napgromMepHbie CpeCTBa.

bertoBasgs xumus. IloHATHE O NOBEPXHOCTHO-AaKTHBHBIX BellecTBax. Momwomue u
yuctsamue cpeacrtsa. OtOenuBaromme cpenctsa. llpaBuma Ge3omacHOW padOTBI € €AKUMH,
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMU ObITOBON XUMHUH.

IIurmenTel 1 kpacku. [IpyHIUIIBI OKpalIuBaHUs TKaHEH.

1.4.6. Xumus B CTPOUTEILCTBE
I'mric. UsBecth. Ilement, OetoH. Kieu. Ilombop onTHUManbHBIX CTPOUTEIBHBIX
MaTepuaJIoB B IPAKTUUECKOM J1€ATENbHOCTH YEJIOBEKA.

1.4.7. Xumud B ceJILCKOM X03AHCTBE
MuHepanbpHble U opraHnyeckue ynoopenus. Cpencrsa 3anuThl pacTeHuid. [lecTuriumas:
WHCEKTUIUIBI, TepOUTIUABI M PYHTUIIH/IBL. PeneeHTsl.

1.4.8. Heoprannueckue MaTepuaJibl

Crexno, ero Buabl. CUIMKaTHas MPOMBIIUIEHHOCTb. TpagulMOHHBIE M COBPEMEHHBIE
Kepamuueckue marepuainsl. CBepxnpoBozsias kepamuka. [loHsaTue o kepmerax, Marepuaiax c
BBICOKOHM TBEPIOCTHIO.

1.4.9. Xumus B coBpeMeHHOIl HayKe

OcobenHoctu coBpeMeHHOM Hayku. [Ipodeccus xumuka.

MeTtoznonorust Hay4HOToO HUccieoBaHus. MeToabl HaydHOTo Mo3HaHUs B XUMUU. CyObeKT
U o0beKkT HayuHoro mnosHaHus. IlocraHoBka npoGnemsl. COop MHOpPMAIMM U HAKOIICHUE
¢dakroB. lumoreza u ee DdKCIEpPUMEHTajbHAas IpoBepka. TeopeTuueckoe 0ObsICHEHUE
HOJY4YEHHBIX Pe3yabTaroB. MHIyKIMs U eayKius. DKCepMMEHTaIbHas IPOBEpKa MOTYYEHHBIX
TEOPETUYECKUX BBIBOJOB C IIENBIO0 PACIPOCTPAaHEHHs MX Ha 0ojiee IMMPOKUH KPYyr OOBEKTOB.
XUMHUUYECKUN aHaJN3, CUHTE3, MOJCIMPOBAHNE XUMUYECKHUX MPOLIECCOB U SIBICHUI KakK MeToja
Hay4HOT0 1o3HaHusa. HaHocTpyKTypbI.

BBenenne B npoekTHyrO JesATeNbHOCTh. [IpoekT. Tumbl M BUABI MPOEKTOB, ASTaIbl
peanuzanuu npoekta. OcoOeHHOCTH pa3pabOTKH MPOEKTOB (TMOCTAaHOBKA IIeJIeH, MOx00p
METOJIUK, paboTa ¢ IUTEepaTypHbIMU UCTOYHUKAMHU, O(DOPMIIEHUE U 3aIlIUTA IPOEKTA).

Hctounuku xumuueckoil wuHpopmanuu. [lomck xumuyeckod wuHOpManuu 1O
Ha3BaHUAM, UIEHTHUPHUKATOpaM, CTPYKTYpHBIM dopmynam. PaboTa ¢ 6a3amMu JaHHBIX.

CoBpemeHHbIE (U3UKO-XHMUYECKHE METO/Abl YCTAHOBJIEHUSI COCTaBa U CTPYKTYpPbI
BELIECTB.

Jdemoncrpanum. 1. Ilumesbie kpacutenu. 2. Kpamenue tkaneil. 3. OtOenuBaHue
TkaHel. 4. Komnekuus cpeacts 3amurhl pacteHuid. 5. Kepamuueckne Marepuansl. 6. L{BeTHbIe
crekia. 7. [Ipumepsl paboThl C XUMHYECKUMU 0a3aMH TaHHBIX.

Jlaboparopubie omnbIThl. 1. 3HakoMCcTBO ¢ Moromumu cpeactamu. 2. Kiem. 3.
3HAKOMCTBO C MMHEpAJIbHBIMU YTOOPEHUSMH U U3YUYE€HHUE UX CBOMCTB.

1.5. Tunbl pacyeTHBIX 32124

1. Haxoxxaenue MonekysipHOi (pOpMyITbl YIIIEBOJOPOAA MO €r0 MJIOTHOCTH U MacCOBOM
JI0JI€ 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB WM IO MPOIYKTaM CTOpPaHHUSL.

2. PacueTsl MaccoBOil 1071 (Macchl) XUMUYECKOTO COETUHEHHUS B CMECH.

3. PacueTsl Macchl (0ObeMa, KOIMUYECTBA BEIIECTBA) MPOLYKTOB PEaKIMHU, €CIIU OAHO U3
BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

4. PacueTsl MaccoBOi WM 00bEMHOM JTOJU BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUECKU
BO3MOJKHOTO.
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5. Pacyets! TeruioBoro 3¢ dekra peakuuu.
6. PacueTsl 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKITHIX.
7. PacueTsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) IPOAYKTa pEaKLUU, €CIU OIHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C ONpeIeICHHON MaCCOBOH /10JIel PACTBOPEHHOT'O BEILIECTBA.
8. Pacuersl oSHepruum  aKTHBAalMM W  KOHCTAHThl  CKOPOCTH  pPEaKUUH IO
9KCIIEPUMEHTAILHBIM JAHHBIM.
9. PacueT KOHCTaHTBI paBHOBECHUS 110 PABHOBECHBIM KOHIICHTPAIIUSM BEIIECTB.
10. Pacuer paBHOBECHBIX KOHIIGHTpAlMii BEIIECTB, €CIM W3BECTHBI HCXOJHbBIC
KOHIIEHTPAIIMH BEIIECTB U KOHCTAHTA PABHOBECHS.
11. Pacuer pH pacTBOpa CHIIBHOM KHUCIOTHI U CHJIBHOTO OCHOBAHMSI, €CIM U3BECTHA MX
KOHIICHTpALIHSI.
12. Pacuer pH pacTtBOpa ci1aboii KMCIOTHI W CJIa0OTO OCHOBAHHUS, €CJIM WM3BECTHA MX
KOHIIEHTPAIMS M KOHCTAHTA JIUCCOIMAIUU.
13. Pacuet pacTBOpUMOCTHU COJIH, €CIIM U3BEeCTHA BeanunHa ee [1P.
14. PacyeTsl ¢ UCIIOJIb30BAHUEM 3aKOHOB JIEKTPOJIM3A.

1.6. TeMblI NpaKkTH4YeCKUX padoT

1. CkopocTh XUMHUYECKUX peakuil. XMMHUYECKOe paBHOBECHE.
2. DKcriepuMeHTaIbHOE pelIeHHe 3a/1a4d 1o TeMe «I amoreHsn».
3. DKCnepuMeHTaIbHOE pelIeHUE 3a/1a4 110 TeMe «XalbKOTeHbD».

4. IlonydyeHre aMMuaKa 1 U3y4eHHE €ro CBONCTB.

5. DKcriepuMeHTaIbHOE pEIlIeHHE 3a1a4 110 TeMe « IEMEHThI TIOATPYIIIIEI a30Ta.
6. DKCIIepUMEHTAJIbHOE pelIeHue 3aa4 110 Teme «MeTalibl IaBHbIX TOATPYIII.
7. IlonmyyeHue METHOTO KyIopoca.

8. DKcliepuMeHTaNIbHOE pelleHre 3aa4 1o Teme «MeTaisibl TOOOUHBIX TOATPYII».
9. llonyuyenue conu Mopa.

10. M3roroBienue Mojienei MOJIEKYS OPraHUYECKUX BEIIECTB.

11. ITonyuyenue sTUIEHA U U3yUYEHUE €r0 CBOMCTB.

12. Ilony4yenue 6pomaTana.

13. ITonyuenue aneroHa.

14. Tlony4yeHue yKCyCHOM KUCIIOTHI.

15. Cunres sTHianerara.

16. Tunponus kpaxmasna.

17. UnenTudukanus OpraHMyecKux BEIIEeCTB.

18. Pacno3naBanue niactMacc.

19. Pacno3HaBaHM€e BOJIOKOH.
20. Kpamienue TkaHei.

1.7. TeMbl 10MOJHUTEJIbHBIX ONILITOB U CHHTE30B
1. Onpenenenne Ka4eCTBEHHOIO COCTaBa OPraHMYECKOrO BELIECTBA.
2. [lonyuenue meTaHa, U3y4e€HUE €r0 CBOMCTB.

3. IlonyueHue aleTuIeHa U OBITHI C HUM.

4. IlonydeHue 3TUIIEHA U COOUpPAHUE €TO B Ta30METP.
5. Cunte3 nubpoMaTaHa.

6. CBoiicTBa CKMIIUIapa.

7. Bo3ronka HadTanuHa.

8. O6pazoBanue nogodopma.
9. IlomyueHue akposieuHa.

10. ITonmydyenue n3oamuanerara.

11. CunHTe3 KpacuTesnss aHWIMHOBOTO ToIy0oro.

12. CepeOpenue.

13. Kpucramnusanus u3 NepechlllieHHOro pacTBopa.

23



14. [lony4yenue mMajiaxura.

15. [TonydeHue xene3Horo Kynopoca.

16. Ilony4yeHue ropbKoii COJIH.

17. Tlomy4uenune 6poma u GPOMHOM BOJIBI.

18. Ilony4yeHue Xx10poBOIOPOIA U CONSIHON KUCIIOTHI.
19. Ionyuenue mupodopuoro xenesa ().
20. TTonmyuenue ruapokcuaa sxenesa (I1).

21. CunTe3 ruapokapOboHaTa HaTpuUs.
22. CuHTE3 aTOMOKaJIMEBbIX KBACIIOB.
23. Cunres xmopuaa meau (11).
24. AmoMoTepMus.
25. B3auMoneiicTBue amroMUHUS ¢ OGPOMOM.
26. I'opeHue yrs ¥ cepbl B pacIIaBIC€HHOMN CEJIUTPE.
27. BzauMoeiicTBre HUTPUTA HATPUSI C BOJIOM.
28. BoccranoBiieHne CBUHIIA MarHUEM.
29. O30H B mpoOUpKe.

30. [IpuroToBieHne KpaxMaabHOTO KJICHCTepa U MOAKPAaXMaIbHOM Oymary.
31. Ilony4yeHne «KymopoCHOTO Macia.

32. O0yrnuBaHue caxapa CepHOM KUCIOTOM.

33. Peakrusi, KOTOpo# 0oJIee MATH THICSY JIET.

34. «Jlucuii XBOCT» U3 MUIMH/PA.

35. «<Heopranuueckuii cany.

36. Xpycrsmias oJIOBSHHAS MMaJIOUKa.

37. Cunas Byna.

38. Benbllika cMecH epMaHraHara Kajaus ¢ NIMLIEPUHOM.
39. CBUHIIOBBII [IEMEHT.

40. Benpilika cMecH MepMaHraHaTa Kajaus U aTllOMUHUA.
41. «Bynkan».

42. Xummnueckuil ceprneHTapui.

43. TauHCTBEHHAS HAAINCE.

44. I'paBUpOBKa 110 MEH.

TemaTu4eckoe JIAHUPOBAHME C Y4€TOM MPOrPaMMbI BOCIIMTAHHUSA C
yKa3aHHeM KOJIMYeCTBA YaCOB, 0TBOAUMbIX HA M3Yy4YeHHE KAKI0H TeMbl

10 xmacc

Haumenoanue paznenoB | Konmu | Konmnue | Copepikanue AesITENbHOCTH B

U TEM ypoKa YeCcTB | CTBO BOCTIMTATEIHLHOM aCIeKTe
0 KOHTPO
4acoB | JIbHBIX
pabor
[ToBTOpEHME U 17 1 ®opMHUPOBATH POCCUMCKYIO
yrITyOJieHWE 3HaHUH TPaXTaHCKYIO UICHTHYHOCTbD,

MaTPUOTU3M, YBAKEHUE K CBOEMY HApOIy
yepe3 6eceny O POCCHMCKUX yUEHBIX —
XUMHKaxX.

AKTI/IBI/IBaI_II/I}I MO3HaBaTeIbHOM
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ACATCIIBHOCTH Y€PE3 INOJATOTOBKY K
OJIMMITHAAC.

OCHOBHBIE TTOHATUS
OPraHU4eCKOW XUMHUHU

13

DopMUpOBaTH HABBIKK COTPYAHHUYECTBA
CO CBEPCTHHKAMHU, B3POCIIBIMU B
o0OpasoBarenbHOM, 00IIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOM,
MPOCKTHOM M JIPYrUX BUAAX
JESATETLHOCTH Yepe3 MOATOTOBKY
MIPOEKTOB

PasButne ombITa yBaXXUTEIBHOTO U
TBOPYECKOTO OTHOIICHUS K Y4eOHOMY
TpyAy (IOCPEeICTBOM Ipe3eHTaluN
YU4EOHBIX ¥ TBOPUYECKHX JIOCTUKEHHUH,
CTUMYJIMPOBAHUsI TBOPYECKOI'O y4eOHOTO
TpyZa, IPEIOCTABIICHUS NIKOJIBHUKAM
BO3MOKHOCTEN TBOPUYECKOW MHHUIIMATHUBBI
B y4eOHOM TpY/E;

BocruThIBaTh oNyYeHnE OIbITA
OMOIIMOHAJIbHO-9YYBCTBCHHOI'O
HETOCPEICTBEHHOTO B3aMMOICHCTBYS C
MIPUPOJION, IKOJOTMYECKH IPaMOTHOTO
TIOBE/ICHHS B TIPUPOJIE (B X0/€
TYPUCTHUYECKOI0 IT0X0/)

YTIeBo0pOAbI

26

BocnuteiBaTh HpaBCTBEHHOE CO3HAHKE U
MIOBE/ICHHE Ha OCHOBE YCBOCHHSI
00I1IeYeIOBEYECKIX IICHHOCTEH uepes
Oecenpl;

IMOCHUJIBHOC y4aCTHC B ACATCIIbHOCTU
JACTCKO-IOHOIICCKUX O6H_IeCTBeHHBIX
9KOJIOTHYCCKUX 0PIt aHHU3ALUN C
IMOMOIIBIO 3KOJIOTHYCCKUX KOHKYPCOB

BOCIIUTBHIBATh TOTOBHOCTH M CITIOCOOHOCTH
o0y4aromuxcsi K OTCTAaUBaHHUIO JINYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHMS,
TOTOBHOCTB U CITOCOOHOCTH
BbIPa0aTHIBATh COOCTBEHHYIO MO3HUIIMIO
110 OTHOIICHHIO K 0OIIIECTBEHHO-
TTOJTUTHYECKUM COOBITHSIM TIPOIILJIOTO 1
HACTOSIIIIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICTICHUS UCTOPHUH, TyXOBHBIX
LIGHHOCTEHN U JOCTHKCHUN Hallei
CTpaHbl yepe3 Oece bl

Kucnopoaconepxkarue
OpraHuYecKue
COCJIMHCHUS

18

[TpunsTre u peanu3anus IEHHOCTEN
3I0pOBOTO M 0€30MMacHOT0 00pa3a KU3HU,
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noTpeOHOCTH B (PU3HUECKOM
CaMOCOBEPILLIEHCTBOBAHUHY, 3aHITUSIX
CIIOPTUBHO-03/10POBUTEILHON
NESATENbHOCTBI0, HEIPUSATHE BPEIHBIX
IPUBBIUEK: KypEHHUs], yIOTpeOIeHUs
QJIKOT0JIs1, HAPKOTHKOB Yepe3
HOJTrOTOBKY JIOKJIaZIOB ¥ COOOILEHUH 1
yepe3 6ecenpl o 30XK;

MHTEPUOPU3ALHS LIEHHOCTEN
JEMOKPATUHU U COLMAIBHON
COJIMAAPHOCTH, TOTOBHOCTB K
JOTOBOPHOMY PEr'yJIMPOBaHUIO
OTHOILEHHUH B IPYIIIE UIU COLMAIBHON
OpPraHM3aLH YEPE3 AETIOBYIO UTDPY.

YMEHUE MPOSBIATH
JUCHUILIMHUPOBAHHOCTb,
H0CJIEI0BATENbHOCTb,
LEJICYCTPEMIIEHHOCTD U
CaMOCTOSITEJIbHOCTh B BBIIIOJTHEHUU
y4eOHBIX M Y4eOHO-TPYJOBBIX 3aJaHUM.

A30T- U cepocojepxKaie
COCJIMHCHHUS

[IpunsATHE 1 peann3anys HEHHOCTEN
3I0pOBOTO M 0€30MacHOr0 00pa3a KU3HU,
HOTPEeOHOCTH B (PU3HIECKOM
CaMOCOBEPIIICHCTBOBAHMH, 3aHATHIX
CIIOPTUBHO-03/I0POBHUTEILHON
NEeSTeNbHOCTHIO, HETIPUSTHE BPEIHBIX
NPUBBIYEK: KYPEHUs, yIIOTpeOIeH s
AJIKOTOJIsl, HAPKOTUKOB Yepe3
MOJATOTOBKY JIOKJIJIOB ¥ COOOIIEHUH 1
yepe3 6ecenpt 0 30K

WHTEPUOPU3ALNS IEHHOCTEN
JIEMOKPAaTUHU U COLMATIBHOU
COJINJTAPHOCTH, TOTOBHOCTB K
JIOTOBOPHOMY PETYJIMPOBAHUIO
OTHOILIEHHUI B IPYIIIE WIN COLMAIBHON
OpraHu3alyy Yepes3 AEI0BYIO UIpPY;

YMEHHE MPOSBIIATH
JTUCIUINIMHUPOBAHHOCTb,
IIOCJIEZIOBATEIBHOCTb,
LeJICyCTPEMIIEHHOCTb U
CaMOCTOSITEJIbHOCTD B BBIIIOJIHEHUU
y4eOHBIX M Y4eOHO-TPYIOBBIX 3aJaHH.

buonoruuecku akTUBHEIE
BE€IICCTBaA

16

[TpunsTre u peanu3anus IEHHOCTEN
3JI0pOBOTO M 0e30macHOro o0pa3a )KU3HH,
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noTpeOHOCTH B (PU3HUECKOM
CaMOCOBEPILLIEHCTBOBAHUHY, 3aHITUSIX
CIIOPTUBHO-03/10POBUTEILHON
NESATENbHOCTBI0, HEIPUSATHE BPEIHBIX
IPUBBIUEK: KypEHHUs], yIOTpeOIeHUs
QJIKOT0JIs1, HAPKOTHKOB Yepe3
HOJTrOTOBKY JIOKJIAZIOB ¥ COOOIEHUH U
yepe3 6ecenpl o 30XK;

MHTEPUOPU3ALHS LIEHHOCTEN
JEMOKPATUHU U COLMAIBHON
COJIMAAPHOCTH, TOTOBHOCTB K
JIOTOBOPHOMY PETYJIMPOBAHUIO
OTHOILEHHUH B IPYIIIE UIU COLMAIBHON
OpPraHM3aLH YEPE3 AETIOBYIO UTDPY.

7 BricokoMonexkymnsipHbie
COEIMHEHUS

['oToBHOCTB o0ydJaromuxcs K
KOHCTPYKTUBHOMY YYaCTHIO B MPHHSATUH
pElICHNH, 3aTparuBalIIUX WX IpaBa U
UHTEPEChl, B TOM 4YHUCIICE B Pa3IMYHBIX
dhopmax 00IIeCTBEHHOM
caMOOpraHu3alluH, caMoyIpaBJICHHUS,
OOIIECTBEHHO 3HAUYMMOM JCATECIHLHOCTH
qyepes MEPOIPHUATHS pa3Iu4HOMN
HAIPaBJICHHOCTH U YPOBHS

OCO3HaHHBIN BBIOOpP Oymyiien
npodeccuu Kak MyTh U CIIOco0
peanuzanuu COOCTBEHHBIX )KM3HEHHBIX
IJTAHOB Yepe3 YPOKU
po(OPUEHTAIIMOHHOM HAIIPABICHHOCTH.

8 Oo6ob61aromee
MTOBTOPEHHUE 32 KypC
OPraHUYEeCKOW XUMHUHU

CrpeMiieHHe K aKTHBHOMY 00pazy
YKU3HU; OTBETCTBEHHOE OTHOIIIEHUE K
00pa3oBaHMIO U CaMOOOPa30BaAHUIO;
yMeHue paboTath B ape/rpynrne,
CIIOCOOHOCTH K B3aMMOITOMOIIIH;
YMEHHE BUJIETh OLINOKY U UCTIPABUTH €€
KakK ¢ MOMOIIBIO, TaK U 0€3 IMOMOIIHU
npernogaBaTens

Bcero
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11 xmacc

\ Ne \ HaumeHnoBanue pasaenos \ Komnu \ Konnue \ Copnepxanue IesTEIBHOCTH B
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/o

U TEM YPOKOB

4YECTB

qaCcoB

CTBO
KOHTPO
JTHHBIX
pabor

BOCIIMTATCIIbHOM acCIIE€KTEC

Hemetamiel

31

1

BocnuteiBath c(hopMUPOBAHHOCTH
9KOJIOTUYECKOT'O MBIIIUICHUS], TOHUMAHUS
BJIMSTHUS COLMAIBHO-DKOHOMHYECKHIX
IPOIIECCOB HA COCTOSIHUE

MPUPOJHOMN U COLIMATILHOM CPELBI;
pUOOPETEHUE OMIBITa SKOJIOTO-

HaIpPaBJICHHOM JESTEILHOCTH Yepe3
JIEJIOBYIO UTPY «S1 B MUpe».

BocnuThIBaTh NPUHATHE U peaIn3aIlUui0
LEHHOCTEeH 3J0pPOBOTO U OE30IIaCHOTO
o0pasa K1U3HHU, MOTPEOHOCTH B
(hU3HUECKOM CaMOCOBEPIIICHCTBOBAHUH,
3aHATHUSX CIIOPTUBHO-0370POBUTEIHHOM
JeSITeIIbHOCTBIO,

HENpUATHE BPEIHBIX IPUBBIYEK:
KYpEHUs, YIIOTPeOIeHUS aIKOT0JId,

HApKOTHKOB Yepe3 MOATOTOBKY
COOOIIeHUN

OO01wue cBoNCTBa
METAIUIOB

HAXOWTh OOIIUE TSN U COTPYAHHYATH
JUISL UX JOCTHOKEHHS HABBIKH
COTPY/ZIHUYECTBA CO CBEPCTHUKAMH,
JIETbMHU MIIAJIIIETO BO3PacTa, B3POCIbIMU
B 00pa3oBaTenbHOi, 00IIECTBEHHO
TMOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM,
MIPOCKTHOH ¥ IPYTHX BUIAX
NESATEIILHOCTH Yepe3 MOATOTOBKY
MEPOTPUATHIA KIIACCHBIX U
OOIIETIKOIbHBIX.

Meranisl riaBHbIX
MOATPYIII

11

BocnuteiBath GepexHOe, OTBETCTBEHHOE
Y KOMIIETEHTHOE OTHOLIEHHE K

(u3MUECKOMY U TICUXOJIOTUYECKOMY
3/10pOBbIO, KAK COOCTBEHHOMY,

TaK U JpYrux J'II-O)]eﬁ, YMCHHE OKa3bIBaTh
HEePBYIO TOMOIIIB Yepe3 Oecebl 0 Bpele
XHUMHUYCCKUX BCUICCTB,

BOCIIMTBIBATHETOJICPAHTHOC CO3HAHHE U
MMOBCACHUEC B MOJIMKYJIBTYPHOM MHPE,
TOTOBHOCTB M CITOCOOHOCTh BECTH Juajior
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C ApYTMMHU JIIOAbMHU, TOCTUTATH B HEM
B3aMMOIIOHUMAaHUA,

HAXOJIUTh OOIIME LIETTU U COTPYIHUYATH
JUISL UX JOCTHIKEHUS HABBIKU
COTPYJTHUYECTBA CO CBEPCTHUKAMH,
JIETHhMH MIIAJIIIETO BO3pPacTa, B3POCIbIMH
B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOM,
MPOCKTHOM M IPYrUX BUAAX
JESATETLHOCTH Yepe3 MOATOTOBKY
MEPOTIPUATHHA KIIACCHBIX H
OOIIEIIKOIbHBIX.

Mertajuibl 1000YHBIX
TOJTPYIIT

17

BocnureBaTh TOTOBHOCTE U
CIOCOOHOCTH K 00pa30BaHMIO, B TOM
qHClie CaMO0Opa30BaHuIo0, Ha
IPOTSKCHUH BCEH KU3HHU; CO3HATEILHOE
OTHOIICHHUE K HEMTPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBUIO YCICITHON
po(heCcCUOHATILHOM U 00IIIECTBEHHON
JeSITeIIbHOCTH Yepe3 TOATOTOBKY K
oymmminazne u BITP

CTpOCHI/IC BCIICCTBA

BocnuteiBath chopMUpPOBAaHHOCTH
MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOHIO pa3BUTHUS HAYKU U
00IIIeCTBEHHON MTPAKTHUKH,

OCHOBaHHOTO Ha JMAJIOTe KyJIbTYD, a
TaKXe Pa3InYHbIX (OPM OOLIECTBEHHOTO
CO3HaHMsI, OCO3HAHHUE CBOETO MECTa B
HOJIMKYJIBTYPHOM MHpPE 4epe3
MIOJITOTOBKY IPOEKTOB

Teopernueckoe onucaHue
XUMUYECKHUX PEaKLni

16

CpopMHUpOBaHHOCTH OCHOB
CaMOpa3BUTUA 1 CaAaMOBOCIIUTAHUA

B COOTBETCTBHHU C O6HI€‘~I€J'IOBG‘-I€CKI/IMI/I
OECHHOCTAMU U HacalaMn

TPaKJaHCKOTO OOIIECTBA; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITENILHOM,
TBOPYECKON U OTBETCTBEHHOM
JeSATEIbHOCTH Yepe3 MOATOTOBKY
COOOIIIEHUH U TOKJIAIOB

XuMHYecKast TEXHOIOTHS

BocnuteiBaTh 0CO3HAHHBIH BEIOOD
Oymyuieit nmpodeccuu 1 BO3MOKHOCTEH

peanu3anuyu COOCTBEHHBIX IIAHOB;
OTHOIICHHE K MTpodeccnoHab-
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HOM JACATCIIPHOCTH KaK BO3MOXHOCTHU
y4qacCTus B pCIICHUH JIMYHBIX,

OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
oOIeHaMOHAIBHBIX TTPOOJIEM Yepes
MOATOTOBKY COOOIIEHUH 1 HAITMCAaHUE

pedeparon

XUMHA B IIOBCEIHEBHON
SKU3HU

HaxoauTh 001IHe ey U COTPYIHNYATh
JUISL UX JOCTHIKEHUS HABBIKU
COTPYJIHUYECTBA CO CBEPCTHUKAMH,
JIETHhMH MIIAJIIIETO BO3pPacTa, B3POCIbIMH
B 00pa30BaTeIbHOM, OOIIECTBEHHO
TMOJIC3HOH, Y4eOHO-HCCIIeI0BATENBCKOM,
IPOEKTHOM U JPYTUX BUAAX
NEeSTENIbHOCTH Yepe3 MOATOTOBKY
MEPOIPHITHIA KJIACCHBIX U
OOIIEIIKOILHBIX.

XuMus Ha ciryx0e
o01ecTBa

BOCHI/ITI)IBaTI)TOJIepaHTHoe CO3HaHHUC U
IMMOBCACHHUE B IMOJIUKYJIBTYPHOM MHPE,
FOTOBHOCTB M CIIOCOOHOCTH BECTHU Juajior
C ApYTrvMMHU JIIOAbMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAHHA YCPEC3 66C6)IBI C
YUYUTCIIEM.

10

KonTponbhas padota
«HToroBas

Bcero
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