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10 kaace
1. Ilnanupyemble pe3yabTAaThl OCBOEHHUSI Y4e0OHOI 0 MpeaMeTa
JINYHOCTHBIMH Pe3yJIbLTATAMM OCBOCHHUSI BBITYCKHHUKAMU CPEIHEH (ITOJTHOM) IIKOJIBI MPOTPaMMBbI IO XUMUU

SABJIAIOTCA:



1) B IIEHHOCTHO-OPUEHTAIMOHHOM c(hepe — UyBCTBO TOPJAOCTH 32 POCCHUCKYIO XMMUYECKYIO HAYKy, TyMaHU3M,
OTHOILIEHUE K TPYY, UEIEYCTPEMIEHHOCTD;

2) B TPYyAOBOM cdhepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AasibHEHIIEH 00pa3oBaTEIbHON U
npodeccroHaIbHON TPACKTOPHUH;

3) B [I03HaBaTeNbHOU cpepe — yMEHHE YIIPaBIATh CBOEH MO3HABATEILHOM JEATEIbHOCTHIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUSI BBIITYCKHUKAMHU CPEJIHEH (IOTHOI) MIKOJIBI TPOTPaMMBbI 110 XUMUHU
SIBIISTFOTCSI:

1)  wucnonb30BaHWE YMEHUN U HABBIKOB PA3JIMUHBIX BUIOB MTO3HABATEILHON JIEATEILHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUS JIJIs1 U3YyUYEHHS PA3JIUYHBIX CTOPOH OKPY’KAIOIIEH JEHCTBUTENBHOCTH;

2)  WCHIOJB30BAHHME OCHOBHBIX MHTEIUICKTYAJbHBIX ONEpalyii: opMyIHpOBaHHUE TUIIOTE3, AHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALINS], BBISBICHUE IPUUMHHO-CIIEACTBEHHBIX CBS3€H, IOUCK aHAJIOIOB;

3)  yMeHue reHepHupOBaTh UCH U ONPEACIATh CPEACTBA, HEOOXOIUMBIE IS UX peaTu3alliy;

4)  yMmeHue OomnpeeNsaTh 1eU U 3a/1aud, BHIOUpaTh CPEJICTBA pealiu3allii U MPUMEHSTh UX Ha MIPAKTHUKE;

5)  ucCHonb30BaHUE Pa3IMYHBIX HICTOYHUKOB MH(OpMALUU.

B o6iactu mpeAMeTHBIX Pe3yJbTATATOB U3YUYEHUSI XUMUU MPEIOCTABISAIOT YUYCHUKY BO3MOXKHOCTh HA CTYTICHH
cpeaHero (IoJIHOTo) o0IIero 00pa3oBaHusl HAYYUTHCS:

A) Ha 6a30BOM ypOBHE:

1. B no3HaBaTenbHOM cdepe:

- 1aBaTb ONIPCACIICHUA N3YUCHHBIX MMOHSITHH: BEIICCTBO (XI/IMI/I‘-ICCKI/Iﬁ 9JICMCHT, aTOM, MOH, MOJICKYJIA,
KpuUCTaJNIMYCCKasa pCUICTKa, BCIICCTBO, XUMHNYCCKaAsA (bOpMy.Ha, OTHOCHUTCIIbHBIC aTOMHAA U MOJICKYJIAAPpHAA MACChI,

BAJICHTHOCTB, OKCHABI, KMCJIOThI, OCHOBaHH, COJIN, aM(l)OTepHOCTB, HHOIHUKATOp, HepI/IOI[I/I‘IGCKI/Iﬁ 3aKOH, IIEPpUOANICCKasd



cUCTeMa, IIepHoInYecKas TaOIHIa, H30TOIbI, XUMHYECKasK CBS3b, DJICKTPOOTPHUIIATCIILHOCTD, CTEIICHb OKUCIICHHS,
AJICKTOJIUT); XUMUYECKas peakius (XMMUIECKOe YpaBHEHHE, TeHETHIECKasl CBsI3b, OKUCIIEHNUE, BOCCTAHOBJICHHE,
AIEKTPOIUTHYECKAS] IUCCOLMAIMSA, CKOPOCTh XUMHUECKON pPEeaKkiinim);

- OMMUCHIBATh DKCIIEPUMEHTBI, UCIIOJIB3YS JJIS1 3TOr0 €CTECTBEHHBIN S3bIK U A3bIK XUMUU;

- OMMUCHIBATH U PA3JIMYaTh U3yYEHHBIC KIACChl HEOPraHUYECKUX COCIMHEHUM, TPOCTHIE U CI0KHBIE BEIIECTBRA,
XUMHUYECKUE PEAKINU;

- KJaccu(UIMpoBaTh N3yUYEeHHBIC OOBEKTHI U SBJICHHUS;

- HaOJIrIOAaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOIUMBIE OMBITHI, XHMUUECKUE PEAKIINHU, TPOTEKAIOIIHNE B
IPUPOE U OBITY;

- JIeJIaTh BBIBOJIBI M YMO3AKTFOUEHHUS M3 HAOII0ICHUH, N3yYeHHBIX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA
HEHU3YUYEHHBIX BEIIECTB MO aHAJIOTUU C U3YUYCHHBIM,;

- CTPYKTYypUPOBATh U3YUCHHBIA MaTepUAT U XUMUYECKYIO HH(OpMAITHIO, TOTYICHHYIO U3 JPYTHUX UCTOYHUKOB,;

- ONKUCHIBATh CTPOCHUE aTOMOB 1 — 4 IEPHOIOB C UCTIOJIB30BAHUEM DJIEKTPOHHBIX KOH(PUTYpaIIMii aTOMOB,;

- MOJEIUPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOJ0B, CTPOECHUE MPOCTENUIINX MOJIEKYII.

2. B 11eHHOCTHO — OPUEHTAITMOHHOU cdepe:

- AaHAJIM3UPOBATh U OLICHUBATH MOCJECTBUS JJISI OKPYKAIOIIEH Cpe/ibl OBITOBOM M MPOU3BOACTBEHHON
NEATEeIIbHOCTH YeI0OBeKa, CBA3aHHOM ¢ IepepabOTKOM BEIECTB.

3. B cdepe TpynioBoit 1eITENEHOCTH:

- IPOBOANTH XUMHYECKUI OKCIICPUMCHT.

4. B cepe 6e30macHOCTH KU3HEACATSILHOCTH:




- OKa3bIBaTh MIEPBYIO TIOMOIIH TIPU OTPABJICHHSIX, 0’KOTaX U JPYTUX TPaBMax, CB3AHHBIX C BEIIECTBAMU U
71a60paTOPHBIM 000PYIOBAHUEM.
b) Ha npodunbHOM ypOBHE:

1. B nmo3HaBaTennHOU cdepe:

- 1aBaTh OMpPENENCHUs U3YUYEHHBIX MOHSATUI: BEIECTBO (XUMHUUYECKUI 3JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KpPUCTANINYECKAs pEUIETKa, BEECTBO, XUMHUYECKast (pOpMyJia, OTHOCUTENbHbBIE aTOMHASI U MOJIEKYJISIPHAsE MACCBhl,
BaJICHTHOCTb, OKCH/IbI, KHCJIOThI, OCHOBAHUs, COJIU, aM()OTEPHOCTb, MHIUKATOP, IEPUOIUUECKHUM 3aKOH, IEPUOTUIECKas
CUCTEMa, epuovecKast Ta0JINIIA, U30TOMbI, XUMUYECKas CBSI3b, JJIEKTPOOTPULIATETbHOCTD, CTETIEHb OKUCIICHHUS,
JIEKTOJIUT); XUMHUYECKas peakuus (XMMHUYECKOE YPABHEHUE, TEHETUYECKAsI CBSI3b, OKUCIIEHUE, BOCCTAHOBIICHHE,
AJIEKTPOJIMTUYECKAS TUCCOLMALINSA, CKOPOCTh XUMUYECKON PEAKIIIH);

- ONKCBIBATh DKCIIEPUMEHTHI, UCIIOJIb3YS JUISl 3TOTO €CTECTBEHHBIN SI3bIK U SI3bIK XUMUH;

- 00BSACHATH CTPOCHHUE U CBOMCTBA M3yUYEHHBIX KIIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX COCAMHEHUI;

- KJTacCU(pUUUPOBATh U3yUYE€HHbIE OOBEKTHI U SIBJICHUS;

- HaOJII01aTh AEMOHCTPUPYEMBIE U CAMOCTOATEILHO POBOAMMBIE ONBITHI, XHMHUYECKHE PEAKI[UH, IPOTEKAIOIINE B
IpUpPOAE U OBITY;

- HCCJIEIOBATh CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX BEUIECTB, ONPEAEIATh UX IPUHAIIE)KHOCTD K
OCHOBHBIM KJIaCCAM COECIMHEHUN;

- 0000111aTh 3HAHUS U JieJaTh 0OOCHOBAHHBIE BBIBOJIbI O 3aKOHOMEPHOCTSAX U3MEHEHUSI CBOMCTB BEIIECTB;

- CTPYKTYpHUPOBATh U3YUEHHBI MaTepUal U XUMUYECKYIO HH(POpMALUIO, TOIYYEHHYIO U3 JPYTUX HCTOYHHUKOB,;

- HHTEPIIPETUPOBATH MH(POPMAITHIO, TTOTYUECHHYIO U3 JPYTUX UCTOYHUKOB, OIICHUBATh HAYYHYIO JJOCTOBEPHOCT;



- OOBSACHSTH 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMHUYECKUX PEAKIUH, IPOTHO3UPOBATH BO3MOKHOCTH UX ITPOTCKAHMS
Ha OCHOBE 3HAHMH 1 3aKOHOB;

- OOBSICHATH CTPOSHHE aTOMOB | — 4 TIEpHOIOB C UCTIOJIb30BAaHUEM ICKTPOHHBIX KOH(PUTYpAIHii aTOMOB;

- MOJICTMPOBATH CTPOCHUE MTPOCTEUIIINX MOJICKYJ;

- MPOBOJIMTH PACUYETHI 10 XUMHUECKUM (HOpMyJIaM M YPaBHCHHUSM;

- XapaKTepU30BaTh N3YUEHHBIC TCOPHH;

- CAaMOCTOSITEIFHO T0OBIBATh HOBOE JIJIs1 C€0s1 XUMUUYECKOE 3HAHKE, UCTIOJIb3Ys JOCTYITHBIC HCTOYHUKHI
uH(popMaIuu.

2. B 1I6HHOCTHO — OPHUEHTAITMOHHOM cdepe:

- MPOTHO3UPOBATh, AHAIM3UPOBATH U OICHUBATH MTOCICACTBUS JIJIsI OKPYKAIOIICH cpeJibl OBITOBOW U
IIPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKA, CBI3aHHOU ¢ MepepabOTKOM BEIIECTB.

3. B cdepe TpyJIOBON ACATSIBHOCTH:

- CaMOCTOSITENHHO MJIAHUPOBATH M MPOBOJIUTH XUMUYECKHUIA dKCTICPUMEHT.

4. B chepe 6e30MaCHOCTU KUZHEACATEALHOCTH:

- OKa3bIBATh IICPBYIO IIOMOIIB ITPHU OTPABJICHUAX, OKOI'aX U JPYI'HX TpaBMaX, CBA3dHHBIX C BCIICCTBAMUA U

71a060paTOPHBIM 000PYAOBAHUEM.



11 kaacc
1. Ilnanupyemble pe3yJIbTATHI OCBOCHUA Y4e0OHOI0 NpeaMera

JINYHOCTHBIMHM pe3yJibTaTaMM OCBOCHHUSI BBITYCKHUKAMU CPEIHEH (ITOJTHOI) MIKOJIBI TPOTPAMMBbI [0 XUMUU
SIBJISIFOTCSI:

1) B LIEHHOCTHO-OPUEHTAIIMOHHOMU c(pepe — YyBCTBO FOPJIOCTH 32 POCCUUCKYIO0 XUMUUECKYIO HayKy, TyMaHU3M,
OTHOIIICHUE K TPYY, LEICYCTPEMICHHOCTD;

2) B TpyAoOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasibHEIIel 00pa3oBaTebHON U
npodeCcCHOHaIbLHON TPACKTOPHH;

3) B MTO3HABATENILHOM cepe — yMEHUE YNPaBIATh CBOEH MMO3HABATEIILHOMN JESITEIIbHOCTHIO.

MeTanpeaMeTHbIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMH CpeHEN (TIOTHOM) IKOJIBI TPOTPAMMBI 110 XUMHH
SIBJISTFOTCSI:

1)  ucnonb3oBaHWE YMEHUN U HABBIKOB PA3JIMUHBIX BUJIOB [T03HABATEILHON JIEATEIbHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HAHUS JIJIs1 U3YUYCHHS PA3IUYHBIX CTOPOH OKPY’KAIOIIEH JeHCTBUTEIHHOCTH;

2)  HUCHOJb30BaHUE OCHOBHBIX MHTEIUICKTYaJIbHBIX ONepaluii: GpopMyJIMpOBaHUE TUIIOTE3, AHAIN3 U CUHTE3,
cpaBHEHUE, 00001IeHre, CUCTEMATU3AIINS], BHISBICHUE PUIMHHO-CIIEACTBEHHBIX CBS3€H, TOUCK aHAJIOTOB;

3)  yMeHHe reHepUpOBaTh UJIEU U ONPEACIISITh CPEACTBA, HEOOXOIUMBIC JIJISl UX peallu3alliu;

4)  yMeHHe OmpenessTh e U 3a/1a4d, BEIONPATh CPEACTBA peaTu3aliy U IPUMEHATh UX Ha MPAKTUKE;

5)  uCHoib30BaHUE PA3TUYHBIX HCTOYHUKOB MH(MOPMAIUH.

B o0nactu mpeagMeTHBIX Pe3yJibTaTATOB U3YyUYCHUS] XUMUU MPEOCTABISIOT YUSHUKY BO3MOKHOCTh Ha CTYTICHU
cpenHero (IOJTHOTO) 0011ero 00pa3oBaHus HAYYUTHCS:

A) Ha 0a30BOM ypOBHE:



1. B nmo3HaBaTenpHOM cdepe:

- 1aBaTh OIPE/IETICHUS U3yUEHHBIX MOHATUMN: BEIIECTBO (XUMUYECKHI 3JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPUCTANINYECKAs pEUIETKA, BEECTBO, XUMHUYECKAst (pOpMyJia, OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJISIPHAs. MACCHI,
BaJICHTHOCTb, OKCUJIbI, KUCIIOThI, OCHOBAHUS, COJIH, aM()OTEPHOCTb, MHAUKATOP, EPUOTUIECKHII 3aKOH, TEPHOIUIECKast
CUCTEMA, epUorUecKast Ta0JINIA, U30TOMbI, XUMUYECKas CBSI3b, JIEKTPOOTPULIATETLHOCTD, CTETIEHb OKUCIICHHUS,
AJIEKTOJIUT); XMMUUYECKasl peaklus (XMMUYECKOE YpaBHEHUE, TeHETUUECKAas CBSA3b, OKHCIIEHHE, BOCCTAHOBJICHHE,
AJIEKTPOJIUTUYECKAS TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIINN);

- OIMCHIBATh AKCIIEPUMEHTHI, UCTIONB3YS AJI 3TOT0 €CTECTBEHHBIN SI3bIK U S3bIK XUMUU;

- OIIMCHIBATh U PA3JIMYATh U3YUYEHHBIE KIACChl HEOPraHUYECKUX COEIMHEHUMN, TPOCTHIE U CIIOXKHBIE BEILIECTBA,
XUMHUYECKUE PEAKLINN;

- KJIIacCU(pUUUPOBATh U3yUYE€HHbIE OOBEKTHI U SIBJICHUS;

- Ha0JII01aTh AEMOHCTPUPYEMBIE U CAMOCTOSATENBHO IPOBOAUMBIE OMBITHI, XUMUYECKHE PEaKIUH, IPOTEKAIOIINE B
npupoze u ObITY;

- JIeJIaTh BBIBOJIBI M YMO3AKJIFOUEHHS U3 HAOIIOACHU I, N3yUYE€HHbBIX 3aKOHOMEPHOCTEN, IPOrHO3UPOBATH CBOMCTBA
HEU3yUYEHHBIX BEIIECTB 10 AHAJIOTUU C U3YUEHHBIM;

- CTPYKTYpUPOBATh U3YUEHHBI MaTepual U XUMUYECKYIO HH(POpMAIUIO, MOIYYEHHYIO U3 JPYTUX HCTOYHHUKOB,;

- OIIMCBIBATh CTPOEHHE aTOMOB | — 4 1epuoI0B C UCIIOJIb30BAHUEM AIEKTPOHHBIX KOH(UTYpaIiil aTOMOB;

- MOJIETIMPOBATh CTPOEHHUE aTOMOB 3JIEMEHTOB MIEPBOTO — TPETHETO MEPUOJOB, CTPOCHHUE MPOCTEUIINX MOJEKYI.

2. B 116HHOCTHO — OPUEHTAIIMOHHOH cdepe:
- aHAJIM3UPOBATH U OTICHUBATH MOCIICJICTBUS JIJIST OKPYKAIOIIEH CpeIbl OBITOBOU M MPON3BOICTBEHHOM

NEeATeIbHOCTU YeJIOBeKa, CBA3aHHOM ¢ mepepaboTKOM BEIeCTB.



3. B cdepe TpyioBoOM IeATEIBHOCTH:

- IPOBOJAUTH XUMUYECKUN IKCIIEPUMEHT.

4. B chepe 6e300aCHOCTHU KUZHEACATEALHOCTH:

- OKa3bIBaTh MIEPBYIO TIOMOIIH TIPH OTPABJICHHSIX, 0’KOTaX U JPYTUX TPaBMax, CBA3AHHBIX C BEIICCTBAMU U
71a060paTOPHBIM 000PYAOBAHUEM.

b) Ha npodusibHOM ypOBHE:

1. B nmo3HaBaTenbHOM cdepe:

- 1aBaTh ONPEICIICHUS N3YUYEHHBIX MMOHATHI: BEIMECTBO (XUMHUCCKHH 3JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPUCTAJNIMYECKAsI PEIIeTKa, BEMECTBO, XUMHUUYECKasi pOpMyIia, OTHOCUTEIbHBIE aTOMHAsI K MOJICKYJISIPHAST MAaCCHhI,
BaJICHTHOCTb, OKCH/IbI, KHUCJIOTHI, OCHOBAHUs, COJIU, aM()OTEPHOCTh, MHIUKATOP, IEPUOIUUECKHUMN 3aKOH, IEPUOTUIECKAs
CUCTEMA, TIEPUONIECKAsT TAOJINIIA, U30TOIBI, XUMUIECKAs CBSI3b, JJICKTPOOTPUIIATEITLHOCTD, CTETICHh OKHCIICHHUS,
AJIEKTOJIUT); XUMHUYECKasl Peakins (XUMUIECKOE YpaBHEHNE, TCHETHUECKAas CBs3b, OKHCIICHHE, BOCCTAHOBJICHHE,
ANEKTPOTUTHICCKAS JUCCOIHMAIIHS, CKOPOCTh XUMHYECKOW PEaKIINH);

- OITUCHIBATH AKCIIEPUMEHTBI, UCTIOB3YS JAJISI 3TOTO €CTECTBEHHBIN SI3bIK U SI3BIK XUMUU;

- 00OBSCHATH CTPOCHHE U CBOMCTBA M3yUEHHBIX KIIACCOB HEOPTAHUYECKUX U OPTAaHHMUECKUX COSIMHCHHUIA;

- KITaCCH(UITMPOBATh H3yYCHHBIC OOBEKTHI U SBJICHUS;

- HaOJII0/IaTh JEMOHCTPUPYEMBIE U CAMOCTOATEILHO MPOBOAMMBIC OMBITH, XUMHYECKHE PEAKITUH, MPOTEKAIOIINE B
IpUPOE U OBITY;

- ICCIIEZIOBATh CBOMCTBA OPTraHUYECKUX M HEOPTAHUUYECKHUX BEIIECTB, OTPEICIATh UX MPUHAIC)KHOCTD K
OCHOBHBIM KJIaCCaM COEIMHEHUMN;

- 0000111aTh 3HaHUS U JeaTh 000CHOBAHHBIE BHIBOBI O 3aKOHOMEPHOCTSIX U3MEHEHUSI CBOMCTB BEILIECTB;



- CTPYKTYpUPOBATh U3YUCHHBIN MaTepUAT U XUMUYECKYIO HH(OpMAITHIO, TOTYYSHHYIO U3 JPYTUX UCTOYHUKOB,;

- UIHTEPIIPETUPOBATH HH(POPMAIIHIO, TTOTYUECHHYIO U3 JPYTUX UCTOYHUKOB, OLICHUBATh HAYYHYIO JJOCTOBEPHOCTD;

- OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX PEAKUUNA, TPOrHO3UPOBATh BO3MOXKHOCTU UX MPOTEKAHUS
Ha OCHOBE 3HAHUU U 3aKOHOB;

- OOBSICHATH CTPOEHHE aTOMOB 1 — 4 EpHOJI0B C UCIIOJIb30BAHUEM JIEKTPOHHBIX KOH(PUTYypaLMii aTOMOB;

- MOJIEJIMPOBATH CTPOEHUE MPOCTEUILINX MOJIEKYI;

- POBOJIUTH PACUYETHI [0 XUMUUECKUM (HOpMysiaM U YpaBHEHUSM;

- XapaKTEPU30BaATh U3YUYEHHBIE TEOPHH;

- CaMOCTOSTENIBHO J00BIBATh HOBOE IS C€0s1 XUMUYECKOE 3HaHUE, UCTIOIb3Ysl TOCTYITHbIE HCTOUYHUKU

uH(pOopMaIIH.

2. B 116HHOCTHO — OPUEHTAIIMOHHOU cdepe:
- MPOTHO3UPOBATH, AHATM3UPOBATH M OIEHWBATH IMOCIECACTBUS TSI OKPYKAIOIICH Cpebl OBITOBON 1
IPOU3BOJICTBEHHOH JEATEILHOCTH YEJIOBEKA, CBSI3aHHOMN ¢ TIepepaboTKO BEIIecTs.

3. B cdepe TpynoBoi 1eATEIbHOCTH:

- CAMOCTOATCIIBHO IINIAHUPOBATH U ITPOBOAUTD XUMHYECKUMN OKCIICPUMCHT.

4. B cepe 6e30MacHOCTHU KUZHEACATEILHOCTH:

- OKa3bIBATh IICPBYIO IIOMOIIb IIPHX OTPABJICHUAX, OKOI'aX M APYIUX TpaBMaX, CBA3dHHBIX C BCIICCTBAMUA U

71a60paTOPHBIM 000PYIOBAHUEM.
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2. Copep:xxanue yueOHoro npeamera. 10 — 11 kiaaccebl. Yriy0J1eHHbIH YPOBEHb.

2.1 Opranunveckas xumus. 10 knacc

BBenenne

[IpeameTt oprannueckort xumuu. OCOOCHHOCTH CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTMHECHUN. 3HAYCHHUE U POJTh
OpraHUYeCKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U B KHU3HU OOIIIeCTBA.

[Ipeanockulku co3AaHusl TEOPUU CTPOEHUS: TEOPUS paIMKAJIOB U TEOpuUs TUIIOB, paboThl A. Kekyie, 3.
Opanknanna u A. M. Bytneposa, cbe3n Bpaueil u ectectBoucnbiTaTrenei B . [lneitepe. OCHOBHBIE MTONOKEHUS TEOPUH
CTPOEHMS OpraHnuecKkux coeuHeHnd A. M. bytiepoBa. XuMuueckoe CTpOEHUE U CBOKMCTBA OPTaHUYECKUX BELIECTB.
N3omepus Ha mpumepe H-OyTaHa U U300yTaHa.

DneKkTpoHHOE 00J1aK0 U OpOUTANb, UX (DOPMBI: S- U p-. DIEKTPOHHBIE U AIEKTPOHHO-Tpaduueckre GopMyIibl aToMa
yIaepoJa B HOPMAJIbHOM U BO30YKJI€HHOM COCTOSIHUAX. KOBajeHTHAas XMMHUYECKasl CBSI3b U €€ Pa3HOBUIHOCTH.
O6pazosanune mosekyn Hy, Cl,, No, HC1, H,0, NH;, CHa, C,Ha, CoH,. O6pasoBanue nonos NHJ u H;0". CpaBHenue
0OMEHHOTI'0 U JJOHOP- HO-aKLENTOPHOIO0 MEXaHU3MOB 00pa30BaHuUsl KOBAJIECHTHOM CBSI3H.

ITepBOE BaIEHTHOE COCTOSHUE — Sp -TMOPHUAN3ALKMS — Ha NPUMMEPE MOJIEKYJIbI METaHa M JIPYIHX ajJKaHoB. Bropoe
BAJIEHTHOE COCTOSIHUE — Sp’-TUOPUAN3ALNS — Ha IPUMEPE MOJIEKYIIbI THIeHA. TpeThe BaJ€HTHOE COCTOSHUE — Sp-
ruOpuIn3alns — Ha MPUMEpPE MOJIEKYJIbI alleThIeHa. ['eoMeTpusi MOJIEKYJl 3THX BEIECTB U XapaKTepUCTUKA BUJIOB
KOBAJICHTHOU CBSI3U B HUX.

JMemoncTpanmnu. Koiekius opraHM4ecKux BELECTB, MaTEPUAJIOB U u3aenuid u3 Hux. Moaenu monekyn CHy u
CH;0H; C;H,, C,H4 n C¢Hg; H-OyTana u n300yrana. B3aumoaeiicTBue HaTpus ¢ 3TaHOJIOM U OTCYTCTBUE B3aUMOJICUCTBUS

C JMOTUJIOBBIM B(I)I/IpOM. KOJ’IJ’IGKI_[I/ISI IMOJIMMCPOB, HPUPOAHBIX U CHHTCTUYICCKUX KayUYKOB, JICKAPCTBCHHLIX IIPLCIIapaToOB,
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kpacuteneil. [llapocTepkueBbie 1 06beMHbBIE MOAENTH MOsIeKyT H,, Cls, N>, H,0, CH,. [llapocTepkHeBbie 1 00BEMHBIE
MOACIIN CH4, C2H4, C,Ho.

Tema 1. CTpoeHue u KiaccH(PUKALMA OPraHNYECKUX COeIMHEHU I

Knaccudukanus opraHuyecKux COeAMHEHUN IO CTPOSHUIO YTIIEPOJIHOTO CKENIeTa: alluKINYeCKHe (aKaHbl,
AJIKEHBI, aJIKUHbI, AJIKAJMEHbI), KapOOUMKINYecKHe (LMKIIOAIKaHbl U apeHbl) U reTepounkianyeckue. Knaccuukanus
OpraHUYECKUX COETUHEHUN N0 PYHKIMOHAIBHBIM IpyIIaM: CIIUPTHL, (DEHOBI, TPOCThIE 3PUPHI, AJIbJIETHIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CIIOKHBIE YDUPHI.

Homenknatypa panuonanbias u MIOITAK (IUPAC). ITpuniiunsl 00pa3oBaHusi HA3BaHUN OPraHUYECKUX
coequnenuii mo MIOITAK: 3amenienusi, poJoHa4aJIbHOM CTPYKTYpPBbI, CTAPIIMHCTBA XapaKTEPUCTUUECKUX TPYIIIL.

CTpyKTypHas U30MEpHUs U €€ BUJIbI: H30MEPHSI «YTIIEPOJTHOTO CKEIETay, N30MEpHs MOJOKEHUs (KpaTHOM CBSI3U U
(yHKUIMOHAIBHOW IPYIIIbI), MEKKIIaccoBas u3oMmepus. [IpocTpaHCTBEHHAsI H30MEPHS U €€ BUbl: TEOMETPUYECKas U
ONTHYECKAsL.

Jemoncrpaumuu. OO0pa3ipl NpeAcTaBUTENEH pa3IMuHbIX KJIACCOB OPraHUYECKUX COCTMHEHUN U IIapOCTEPKHEBBIC
WK 00bEMHbBIE MOJIENIN UX MOJIeKyJl. Ta0muipl «Ha3BaHue allkaHOB M aJIKWIIBHBIX 3aMecTuTeNnei» nu « OCHOBHBIE KJIaCCh
OpraHUYECKUX COeNUHEHUI». MoIeIn MOJIEKYJI MU30MEPOB PAa3HbIX BUIOB U30MEPHUH.

JlaGopaTopHbie ONBITHI.

l. N3roToBiieHre MOJENEN MOJIEKYJ BEIIECTB — MPEICTABUTENEH Pa3IMYHbIX KIACCOB OPraHUYECKHUX COe-
JVHECHUU.

Tema 2. Peakuuu opraHuyecKux coeJUHEHHU I

[TonsiTue o pPCaKIMAX 3aMCIICHUA. F&J’IOFGHI/IpOBaHI/Ie AJIKaHOB U apCHOB, IHCJ'IO‘-IHOﬁ I'napoOJIn3 rajorcHajJlkaHOB.
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[TonsiTne 0 peakumsx npucoenuHeHus. ['uapupoBanue, ruIpo- raIOreHUPOBAaHNE, TAIOTeHUpOBaHue. Peakiun
MOJIMMEPU3ALMH U TTOJIMKOHAEHCALINH.

[loHsiTHE O peakuMsIX OTIIEIUIEHU (AIUMUHUPOBaHUs). JleruipupoBanue ajikaHoB. Jlernaparanusi CUpTOB.
JlernIpoxX10pupoBaHue Ha MPUMEpE TaTOreHaNKaHoB. [IoHATHE 0 KPEKMHTE aJIKaHOB U JICTIOJIMMEPHU3ALUHU TIOJIMMEPOB.

Peakuuu nzomepuzanuu.

[Tonsitue o Hykieodpuie u anexkrpoduiie. Kitaccudukanus peakuuii o Tuy pearupyromnmx 4acTull
(HyKJIeO(UIIBHBIE U AJIEKTPOPUIbHBIC) U MPUHIIMITY U3MEHEHUSI COCTaBa MOJIEKYJIbl. B3auMHoe BiIMsTHUE aTOMOB B
MOJIEKYJIaX OpraHMuYecKuX BemecTB. MHIyKTUBHBIN U Me3oMepHbIi 3 dekTol. [IpaBuiio MapkoBHUKOBA.

PacuerHble 3aga4u.

l. Brluncnenne BbIXoJa NPoAyKTa pEAKIUA OT TEOPETUUECKA BO3MOMKHOTO.

2. KoMOunHupoBaHHBIE 3a4a4H.

JemoncTpauuu. B3psiB cMecu metana ¢ xsiopoM. O0eciiBeunBanre OPOMHON BOJIbI STUIICHOM U alleTUIICHOM.
[Tonyuyenue GpeHoso- popMaibAETuIHON CMOJIBI U MOJIUMEPA.

Henonmumepuzanus nonudTwieHa. [lomydyenue stunena us sranona. KpeknHr kepocuHa.

B3pbiB rpemyuero rasa. ['openue mMetana win npomnaH-0yTaHOBOW cMecH (M3 ra30BOM 3ayKuranku). B3peiB cmecu
MeTaHa WIH NMponaH-OyTaHOBOM CMECH C KMCIOPOJOM (BO3IYXOM).

Tema 3. YrieBoaopoabl

[Tonsarue 00 yrieBoopoiax.

Ankansl. ['oMonoruueckuii psa u oomas Gopmyiia ankaHoB. CTpoeHUE MOJIEKYJIbl METaHA U JPYTUX aJKaHOB.
N3omepus ankanoB. Pu3nUecKre CBOMCTBA aIKAaHOB. AJIKaHbI B IpUpo/ie. [[poMbIIeHHBIE CTTOCOOBI MTOTYYEHUS:

KPEKHMHI aJKaHOB, (paklMOHHAs Neperonka HeTu. JlabopaTtopHbie ciocoObl MOTYUYEHUs aJKaHOB: CUHTE3 Bropua,
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NeKapOOKCUIIMPOBAHHE COJIel KapOOHOBBIX KUCIIOT, THAPOJIN3 KapOuaa amoMuHus. Peakiun 3amemienus. ['openue
AJIKAaHOB B PA3JIMYHBIX YCIOBUSX. TepMUUeCcKOe pasiioKeHUe ankaHoB. M3oMepusanus akaHoB. [IpuMeHnenne ankaHos.
MexaHn3M peakiuu paauKaIbHOrO 3aMEIIEeHUS, €r0 cTaauu. [IpakTHyeckoe NCIoab30BaHUE 3HAHUN O MEXaHU3ME
(cBOOOTHOpAAMKAIBHOM) peakluii B IpaBHJIaX TEXHUKU 0€30M1aCHOCTH B OBITY U HA TIPOU3BO/ICTBE.

An x e H bl. ['OMonoruueckuit psa u odmas gopmyina aakeHoB. CTpoeHUE MOJIEKYJIbI STUJIEHA U IPYTUX AJIKEHOB.
N3oMepust adkeHOB: CTPYKTYpHas U pocTpaHcTBeHHas. HoMeHkiatypa u pusnyeckue cBoiictBa ajnkeHoB. [lonyuenue
STUJICHOBBIX YIJIEBOJIOPOJIOB U3 AIKAHOB, TAJIOT€HANKAHOB, cUpToB. [loHaTne 06 unayktuBHOM (+1) addexre Ha
IpyUMepe MOJIEKYJIbl IporieHa. Peakiiuu npucoeiuHeHus (raloreHupoBaHue, TMApOralioreHUpOBaHKue, THapaTanus,
rupupoBaHue). Peakum oKuciaeHus 1 NoJuMepU3aliy aJkeHoB. [[puMeHenne ankeHoB Ha OCHOBE UX CBOMCTB.
MexaHu3M peakuuu 3JIEKTPOPUIBHOTO MPUCOECTIUHEHUS K AIKEHAM.

A 1 x 1 H bL. 'oMonornueckuii psi ankuaoB. O61mas popmyna. CTpoeHUE MOJIEKYJIbI ALIETUIIEHA U APYTHUX
ankuHoB. M3oMepus ankuHoB. HoMEHKIaTypa aeTUIEHOBBIX yIIIEBOAOPOI0B. [lonyueHne ankuHOB: METAHOBBIN U
KapOuAHbIN criocoObl. DU3nUecKue CBOMCTBA aJIKUHOB. Peakinu npucoeMHeHus: TaloreHUpOBaHue, THApora-
JoreHupoBanue, rujpartanus (peakuus Kydeposa), ruapupoBanue. Tpumepusaius aneruiieHa B 6eH301. OKUcIeHne
ankuHOB. OcoOble CBOMCTBA TEPMHUHAIIbHBIX aIKMHOB. [I[puMeHeHne aJKUHOB.

Ankaauensl. O6mas opmyna ankagueHoB. Ctpoenue MmoJekyi. M3omepust 1 HOMEHKIIaTypa aliKaIueHOB.
dusnyeckue CBOKMCTBa. B3auMHOE pacnonokKeHUe T-CBA3EH B MOJIEKYJIAX ATKAAUCHOB: KYMYJIUPOBAHHOE, COMPSKEHHOE,
u3osinpoBaHHOe. OCOOEHHOCTH CTPOEHHUS CONPSKEHHBIX AJIKaUCHOB, UX nosydyeHue. [lonnmepusanus ankaaineHoB.
HatypanbHblil 1 cuHTeTHUECKHUI Kayuyku. Bynkanuzanus kayuyka. Pesuna. Padotel C. B. JleObeneBa. OcobeHHOCTH peak-

HHﬁ MNPpUCOCAMHCHHA K aAJIKaJUCHAM C COIIPSAKCHHBIMU TT-CBA3SIMU.
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[l u k10 axk aH bl ['omomornueckuii pan u obmas hopmyna mukinoankaHos. Hanpsokenue nukia B CsHe, CuHs 1
CsHyo. Xumuyeckue cBOMCTBA IMKJIOATKAHOB: TOPEHUE, paJuKaibHoe 3amenieHne. OcoObie CBOMCTBA IUKIIOMPOIIAHA,
UKJIOO0yTaHa.

Apensl. benszon kak npexacraButens apeHoB. CTpoeHue MoJieKybl 6en3ona. Comnpspkenue n-cBsizeil. Mzomepus u
HOMEHKJIaTypa apeHOoB, UX nojydeHue. ['omonoru O0ensona. BausiHue 60KOBOM LIeTH HA 31EKTPOHHYIO IJIOTHOCTh
CONPSKEHHOT0 T-00J1aKa B MOJIEKYJIaX TOMOJIOrOB O€H30J1a Ha MpUMepe ToJTyosa. XMMUYECKHUE CBOMCTBA OeH30a.
Peakiuu 3amelnienus ¢ yyactueM OeH30J1a: TallorTeHUpOBaHKe, HUTPOBAaHKE U ankuiupoBanue. [I[puMenenne 0eH3ona u
ero romosioroB. CpaBHEHUE PEAKIIMOHHON CIIOCOOHOCTH OEH30J1a U TOJIyoJia B peakuusax 3aMmelenus. OpueHTupyoiiee
JENCTBUE METaJIbHOM TPYIIbI B pEaKUAX 3aMelleHus ¢ yyactueM Toiyosa. Opuenrtantsl [ u Il poga B peakiusx
3aMeIIeHHs] C y4acTHEeM apeHOB. Peakinu mo 60KOBOM 1eTH anKuIOEH3010B.

[IpuponHble HCTOUYHUKHU yrieBoaopoaoB. Hedts u ee npomelnieHHas nepepadboTka. @pakuuoHHas
IIEPETOHKA, TEPMHUYECKHUM U KaTaJTUTUYECKUN KpEeKUHT. [IprpoIHbIi ra3, ero COCTaB U NPakKTUYECKOE UCIIOJIb30BAHUE.
Kamennsiii yronb. KokcoBaHrne kKaMeHHOTO yIiisd. DKOJIOIMYECKHE aCEeKThI 100bIYH, MepepadOTKU U UCTIOIb30BaHUS
IIOJIE3HBIX UCKOITAEMBIX.

PacuerHble 3agauu.

1. Haxoxaenue MosiekymsipHOit (hopMyJIbl OpTaHUYECKOTO COSTMHEHMS 10 Macce (00beMy) MPOaYKTOB
CrOpaHus.
2. Haxosxnenne MosiekyisspHOi popMyJibl BEHIECTBA MO €r0 OTHOCUTEIHHOM IJIOTHOCTH U MAaCCOBOM J101€

JJIEMCHTOB B COCANHCHUAX.

3. KomOuHMpOBaHHbBIE 3a]1a4H.
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JemoncTpauuu. [lonydenue MeTaHna U3 amerata HATpUsS U TUAPOKCUAA HATpus. Moaenu MOJIEKyJl AJIKaHOB —
IapocTep>KHEBBIE U 00BEMHEBIE. [ 'OpeHne MeTaHna, MponaH-0yTaHOBOW cMecH, TapauHa B yCIOBUAX U30bITKA U
HeJocTaTKa Kuciaopoaa. B3pslB cmecu Metana ¢ Bo3ayxoM. OTHOIIEHHE MeTaHa, MponaH-OyTaHOBOM cMecH, OEH3HHa,
napaduHa K OpOMHOM BOJIE U PaCTBOPY NIEpMaHTaHaTa Kayms. B3peIB cMecH MeTaHa U XJ10pa, HHUITUUPYEMBbIT
ocBenieHreM. Boccranosnenue okcuaa meau (M) napapunom.

[[TapocTepxHEeBbIE U 0OBEMHBIE MOEIN MOJIEKYJI CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX U30MEPOB AJKEHOB.
O0ObemMHbIE MOZIENIM MOJIEKYT ainkeHoB. [lonmyyenue sTena u3 sranosna. ObecuBeurBaHUE 3T€- HOM OPOMHOM BOJIBI.
OO6eciBeunBaHrEe TEHOM pacTBOpa MepMaHranara kanus. ['openue sTeHa.

[Tomy4yenue aneTmiena u3 kapouaa kanpius. BzauMopeiicTBue aneruneHa ¢ OpoMHoi Bojoil. Bzaumopeiicteue
alleTUJICHA C PaCTBOPOM IlepMaHraHara kanus. ['openue aneruieHa. BzaumoaencTere aueTuiaeHa ¢ pacCTBOPOM COJIM MEIH
uim cepedpa.

Monenu (mmapocTepKHEBbIE U 00BEMHBIC) MOJIEKYJT aJTKaINCHOB C PA3JIMYHBIM B3aUMHBIM PACIIOIOKEHUEM TT-
cBsa3eil. Mojenu (mapocTep >KHEBble U 00bEMHBIE) MOJIEKYJT AJIKAAUEHOB C PAa3JIMYHBIM B3aUMHBIM PACIOJI0KEHUEM TT-
CBSI3EH.

[[TapocTepaHEBBIE MOJIETN MOJIEKYJ [IUKIIOATKAHOB U AJIKEHOB. OTHOLIEHNE IMKJIOT€KCaHa K pacTBOPY
nepMaHranara Kajiuus 1 OpoMHOM BOJE.

[[TapocTeprkHEeBbIE U OOBEMHBIE MOJIETN MOJIEKYJI O€H30J1a U €r0 TOMOJIOTOB. Pa3neneHue ¢ moMombo
JIEUTENLHON BOPOHKH cMecH O0€H30J1—Boj1a. PacTBopeHue B O€H30J1€ Pa3IMYHbIX OPTaHUYECKUX U HEOPTaHUYECKUX
(Hampumep, cepbl) BEIIECTB. DKCTPArupOBaHUE KpacUTeNel U IPYrux BElleCcTB (Hampumep, io1a) 6€H30J10M U3 BOJTHBIX
pactBopoB. ['openue 6en3ona. OTHoMIeHHE OEH301a K OpPOMHOM BOJIE U pacTBOpY NepMmaHranara kams. [lomyuenue

HUTpOOEH301a.
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Komnexmus «IIpupoiHbie HCTOYHUKH YTIEBOAOPOA0BY. CpaBHEHHUE IIPOIICCCOB TOPESHHS HE()TH U IPUPOTHOTO

raza. O6pazoBanue HeTAHOM TUICHKH HA TTOBEPXHOCTH BoJibl. KaTanutnueckuii KpekuHr napaduna. Pactsopenue

napaduHa B OCH3UHE U HCIIapEHHUE PACTBOPUTEN U3 cMecH. [1naBnenne napaduua 1 €ro OTHOIIEHUE K BOJIE

(pacTBOpEHME, CpAaBHEHHE INIOTHOCTEH, CMadnBaHue). Paznenenue cmecu 6€H3MH—BOIa C TIOMOIIBIO JETUTEIIbHON

BOPOHKH.

JlaGopaTopHbIe ONBITHI.

= © ® N & kWD

N3rorosnenne napaduHUpoOBaHHON OyMaru, UCIbITAHHUE €€ CBOMCTB — OTHOIIEHUE K BOJIE U KUPaM.
O6napyxenue H,0, caxxu, C0O, B mpoyKTax ropeHus: CBEUH.

N3roroBnenne MoAenen rajJoreHajaIkaHOB

OO6HapyxeHue HenpeIeIbHbIX COSTMHEHUN B HEPTEPOTyKTaX.

O3HakomIieHHe ¢ oOpa3iiaMu MOJIMATIICHA U TTOJIUMPOIUIICHA.

PacnoznaBanue oOpa3ioB ajJKaHOB U ATKEHOB.

OOGHapy>keHue BOJIbl, CAKH M YIJIEKUCIIOrO ra3a B MPOAyKTaX rOPeHUs YIJI€BOI0OPOIOB.
N3rotoBnenne Moaenen allkuHOB U UX U30MEPOB.

O3nakomiieHue ¢ kosuiekuuen «Kayuyk v pesunay.

O3HakoMJIeHHE ¢ PU3UYECKUMH CBOMCTBaMU OEH301a.

N3roToBienne u UCMOIb30BaHKE MTPOCTEUIIIETO IPUOOpa I XpoMaTorpadum.
Pacnio3HaBaHue opraHMYeCKUX BEILECTB.

Ornpenenenue KaueCTBEHHOTO cocTaBa napaduna win OeH301a.

[Tomyuenue anermiena u ero okucienrne pacteopom KMm0, nimu 6poMHO# BOTIOM.
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Tema 4. Kucaopoacoaep:xaimme coeiuHeHUsI

Crnuptsi. CoctaB u kiaccudukaius cnuptoB. M3oMepus criupToB (MOT0KEHNE THAPOKCUIILHBIX TPYII,
MEXKJIaCCOBasl, YIIIEPOAHOro ckenera). @u3nyeckre CBOMCTBa CIUPTOB, UX MOTYUYEHUE.

MexmorekysipHasi BOAOPOIHAS CBSA3b. XMMHUYECKHE CBOMCTBA CIUPTOB, 00YCIOBIICHHBIE HATMYHMEM B MOJIEKYJIax
TUAPOKCUIIBHBIX TPYMI: 00pa30BaHUE AJIKOTOJISATOB, B3AUMOJIEHCTBHE C TAJIOT€HOBOAOPOAaMHU, MEKMOJIEKYJISIpHAs U
BHYTPUMOJIEKYJISIpHAs IeTuapaTaius, STepuduKaius, OKUCICHUE U JeTUAPUPOBaHUE CIUPTOB. OCOOEHHOCTH CBOMCTB
MHOTOaTOMHBIX CTUPTOB. KauecTBeHHAs peakiusi HA MHOTOATOMHbBIE CIIUPTHL. BaskHelie npencTaBuTeNy CliupToB.
®U3M0I0rHYecKOe IeUCTBUE METAHOJA U 3TaHOJa. AJIKOT0JIM3M, ero nocieAcTBus. [IpoduiakTiuka aakoroamsma.

®enonbl. DeHon, ero Gu3MUECKHe CBOMCTBA U MOJTyYeHHEe. XUMUYECKHUE CBOMCTBA (PeHOma KaK (PYHKITUS €ro
ctpoenus. KuciorHble cBolicTBa. B3auMHOE BIIMSIHUE aTOMOB U TPYIIN B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB HA TPUMEPE
(denomna. [lonukonnencauus genona ¢ popmanpaeruaomM. Kauectsennas peakuus Ha GpeHot. [Ipumenenue gpenona.
CpaBHEHHE KUCJIOTHBIX CBOMCTB BEILECTB, COJIEPAKAIIUX THIPOKCUIIBHYIO TPYIITY: BOJbI, OJTHO- © MHOTOATOMHBIX
cnupToB, heHona. [IpuMeneHue mpou3BoIHBIX (eHoza.

Anbnerunbsl U KeToHBl. CTpoeHHE MOJIEKYJT abJETUI0B U KETOHOB, UX U30MEPHUsI 1 HOMEHKJIATypa.
OcobGeHHOoCTH CTpOoeHUs KapOOHWIbHOMU rpytibl. dusndeckue cBoiCTBa (hopManberuaa U ero romosoros. OTaenbHbIe
NPEACTAaBUTEIIN AJIbJIETHUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJICTHU]IOB, 00YCIIOBJICHHBIC HAJIMUYMEM B MOJICKYJIC
KapOOHWJILHOM TPYTIIBI aTOMOB (TUAPUPOBAHKE, OKUCICHUE aMMUAYHBIMK PACTBOPAMH OKCHA cepedpa U THAPOKCHIA
menu (I1)). KauecTBeHHBIE peakiiuu Ha ajabJaeruabl. Peakiys moaukoHaeHcauy popMabaeruia ¢ peHosoM.
OcoOeHHOCTH CTPOEHUSI U XUMHUUECKUX CBOMCTB KeTOHOB. HykiieouiibHOE nprcoeInHeHNE K KapOOHUIIbHBIM

coenuneHusM. [IprucoearHeHNE ITMAHOBOIOPOA ¥ TUAPOCYIb(PUTA HATPHUS.
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Kap6onoBbie kucaoThl. CTpoeHHE MOJEKYT KapOOHO- BBIX KUCIOT U KAPOOKCUIHLHOM TPYIIIIHI.
Knaccuduxkanus u HomMmeHKIIaTypa KapOOHOBBIX KUCTOT. DU3HUECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT U UX 3aBUCUMOCTh
OT cTpoeHust MoJiekyJ1. OOI1re CBOMCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX KUCIOT (B3aUMOJICUCTBUE C METAJLJIaMU,
OKCHJIAMU METAJUIOB, OCHOBAHUSIMH, COJISIMHU ). BiIusiHUE yrieBOAOPOIHOTO paiuKaia Ha CUITy KapOOHOBOM KUCIIOTHI.
Peakuust srepudukaiuu, ycioBus ee mpoBeJeHuss. XUMUYECKUE CBOMCTBA HEMPEASIbHBIX KapOOHOBBIX KUCIIOT, 00YCIIOB-
JICHHBIE HAJTUYUEM TT-CBSI3U B MOJIEKYJIE.

Cnoxusle 3pupsi. CtpoeHue cnoxubix 3pupoB. Homenknatypa ciaoxubix 3¢pupoB. OOpaTUMOCTh peakiuu
aTepudUKAIINM, THIPOJINU3 CIOKHBIX 23GUPOB. PaBHOBECHE peakiuu dTepudUuKani — THAPOIN3a; GaKTOPHI, BIUSIOIINE
Ha Hero. PemieHue pacyeTHBIX 3a7a4 Ha ONpeJIeTIEHUE BbIX0Aa MPOyKTa peakuuu (B %) OT TEOPETUUECKH BO3MOXKHOTO,
yCTaHOBJIEHHE (POPMYIIBI M CTPOSHUS BEUIECTBA MO MPOAYKTaM €ro CropaHus (MM THAPOIIN3A).

Kupsr. XKupsl kak ci0kHbIE 3PUPHI TNIALEPUHA U KapOOHOBBIX KUCHOT. COCTaB U CTPOEHUE KUPOB.
Homenknatypa u knaccudukanus xupos. Macna. XKupsl B mpupoze. buonornueckue Gynknun xupoB. CBOWCTBA )KUPOB.
OMbLIeHHE KUPOB, ToJTydeHre Mbla. OOBsICHEHHE MOIOIIUX CBOMCTB MbUIa. [ MapupoBaHue XXUAKUX KUPOB. MaprapuH.
[Tousatue o CMC. O6bsicHenue Mornux cBoiicTB Mbiia 1 CMC (B cpaBHEHUN).

PacuerHnble 3agaun. BeryucieHus Mo TepMOXUMUYECKUM YPaBHEHUSIM.

JMemoncTpaunu. dusnyeckue CBOMCTBA 3TaHoJIa, TIponaHoia-1 u 6yranona-1. [llapocTepikHEBbIE MOACIN MOJICKYJT
n3oMepoB ¢ MoJiekysspHbeIME Gopmynamu CsHs0 u C4H;0O. KonudecTBeHHOE BRITECHEHHE BOJOPOJIa U3 CIIUPTA HATPHEM.
CpaBHeHue peakiuii TOPEeHHs 3TUJIOBOTO U MPOIMMIOBOr0 ciupToB. CpaBHEHUE CKOPOCTEN B3aUMOJIECHCTBUS HATPUS C
ATaHOJIOM, MPOMaHoJI0M-2, ruiepuHoM. [lonyuenue npocrtoro s¢upa. [lonyuenue cioxuoro 3¢pupa. [lonydyenue sTeHa

N3 3TaHOJIA.

19



PactBopumMoOCTh (heHOIIa B BOJIE TIPU OOBIYHOM U MOBHIIIIEHHOW TeMIiepaType. BeitecHenue dhenona u3z ¢peHonsra
HATpHsl YToJIbHOM KucinoTor. Peakmus denona ¢ xmnopunom xenesa (I11). Peaknusa penona ¢ popmansaerumiom.

[[TapocTeprkHEBBIE MOIEITN MOJICKYJT aTbJACTHI0OB M H30MEPHBIX UM KeTOHOB. OKHUCIIeHNE OCH3aIbIeTHAA Ha
BO3yXxe. Peakius «cepebpsiHOTO 3epKanay. OKuciIeHne anbaeruioB ruapokcuaom meau (11).

3HAKOMCTBO C (U3NYECKHUMH CBOMCTBAMHU HEKOTOPHIX KapOOHOBBIX KHCIIOT: MypaBbHHOW, YKCYCHOM,
IPOMMOHOBOM, MaCJISTHOM, 111aBEJIEBOM, TMMOHHOM, OJIEMHOBOM, CT€apUHOBOM, OeH30MHOM. Bo3ronka 6eH301HOM
KUCIOTHL. OTHOIIIEHHUE PAa3TUYHBIX KapOOHOBBIX KUCIOT K Bojie. CpaBHEHUE KUCIOTHOCTU CPEAbl BOIHBIX PACTBOPOB
MYpPaBbUHOM U YKCYCHOM KHUCJIOT OJIMHAKOBOMW MOJISIpHOCTH. [ToydeHne NpusITHO MaxHYIIEro CJI0KHOTO ddupa.
OTtHomienne kK OpOMHOM BOJIE M pacTBOPY MEepMaHTaHaTa Kajlus MpeeIbHON 1 HeTpeeIbHOW KapOOHOBBIX KUCIIOT.
[ITapocTeprkHEBBIE MOJIETTH MOJIEKYJI CIIOXKHBIX A(DUPOB U H3OMEPHBIX UM KapOOHOBBIX KUCIOT. OTHOILIIEHUE CIIMBOYHOTO,
MIOJICOTHEYHOTO ¥ MAllTMHHOTO MacJia K BOJHBIM pacTBOpaM OpoMa M IepMaHTaHaTa KaJusl.

JlaGopaTopHble ONBITHI.

16. PactBOpeHmME riuuepruHa B BOJE.

17. BsaumoperictBue riuiepura ¢ Cu(OH)s,.

18.  Pextudukanus cmecu Boja—>ataHo (1—2 cragun).

19. BzaumopeiicTBue (heHOIa C pACTBOPOM IIEIOYH.

20. Pacno3naBanue pacTBOpOB (peHOMIsATA HATPUsI U KapOoHaTa HaTpus (6apOOTaKk BBIILIXa€MOT0 BO3/IyXa WU

JNENUCTBUE CUIIBHON KHUCIIOTHI).
21. BsaumopeiictBue peHosia ¢ OpoMHOIT BOAOM.

22. Pacno3naBaHM€ BOJHBIX PAaCTBOPOB (DEHOA U TIIHIICPUHA.
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23.

3HaKOMCTBO C Cl)I/IBI/ILIeCKI/IMI/I CBOMCTBaAMH OTACIBbHBIX HpeHCTaBI/ITeHeﬁ AJIbACTUA0B 1 KCTOHOB!

aleTanbAeTuIa, alleToHa, BOAHOIO pacTBOpa popMasbaeruia.

24.
25.
26.
27.
28.

OxuclIeHHUE ATaHOJIa B 3 TaHAJb.

Peaknmst «cepeOpsiHOTO 3epKajiay.

Oxkwucnenue aapaeruaoB ruapokcuaom meau (11).
[Tonyuenue penonohopmaibIeruAHOrO MOIUMEPA.

B3aumopeiicTBue pacTBopa yKCyCHOM KHCIIOTHI ¢ MaruueM (IIuHKoM), okcuaoMm meau (I1), ruapokcugom

xenesa (I1I), pactBopoM kapOoHaTa HaTpusi, PACTBOPOM CcTeapara Kajius (MbLIa).

29.
30.
31.
32.
33.
34.
35.

O3HakoMJIeHHE ¢ 00pa3laMu CIOKHBIX 3(HUPOB.

OTHoIIEHNE CIIOKHBIX A(DUPOB K BOJE M OPraHUYECKUM BeIllecTBaM (HarpuMep, KpacUTEsIM ).
BriBeneHre )KUPHOTO MITHA C TIOMOIIBIO CIIOKHOTO dupa.

PacTBOpHMOCTB JKUPOB B BOJIC M OPTaHUYSCKUX PACTBOPHUTEIIAX.

Pacro3naBaHue CIIMBOYHOTO Macja ¥ MapraprHa ¢ MOMOIIBIO TTOJIKUCICHHOTO TeIIoro pactBopa KMm(s.
[Tony4yenue mbuIa.

CpaBHeHHE MOIOIIMX CBOMCTB X0351MCTBEHHOTO MblJIa U CMC B KeCTKOH BOJIE.

JKCNepUMeHTAJIbHbIE 3a1a4H.

l.

2
3.
4

Pacno3HaBanue pacTBOpOB aneTaTa HaTpUs, KapOoHaTa HATPUs, CUIIMKATa HATPUs U cTeapaTa HaTpHsl.
PacnioznaBanue 00pa3ioB CIMBOYHOTO Macja U MaprapuHa.
[TomyuyeHnue kapOOHOBOM KHUCIOTHI U3 MbLIA.

[TomyyeHne yKCyCHOM KHUCIIOTHI U3 alleTaTa HaTpusl.
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Tema 5. YrieBoasl

MoHo-, nu- 1 nonucaxapuasl. [IpeacraBurenu Kaxa0u rpynmnsl.

buonorunyeckas posib yrineBoAoB. X 3HaU€HUE B dKU3HH YEIOBEKA U OOIECTBA.

Mounocaxapunsl. ['moko3a, ee puznyeckue cBoiictBa. CTpoeHHE MOJIEKYJIbl. 3aBUCUMOCTh XUMUYECKUX
CBOMCTB TJIIOKO3bI OT CTPOEHHUS MOJIEKYJIbl. B3aumoaeiicteue ¢ rugpokcuaoM Meau (I11) mpu komHaTHOM TeMIiepaType u
HArpeBaHMM, STepUPUKALIMS, PEAKIU «CepeOPSIHOro 3epKaiay, ruapupoBanue. Peakunn OpoxeHus TIIFOKO3bI:
CIIUPTOBOT0, MOJIOYHOKHUCIOTO0. [ TII0K032a B pupoje. bruonornueckas posib riat0Ko3bl. [I[puMeHeHne TiIF0K03bl HA OCHOBE
ee cBorcTB. DpyKTO3a KAK U30MEP TITIOKO3BI.

Hucaxapuabl. CtpoeHue nucaxapuaoB. BoccTaHaBIMBarONIME M HEBOCCTAHABIMBAIOIIME AUCAXAPUBL.
Caxapo3a, JIakT03a, Ma1bmo3a, UX CTPOEHUE U Orooruueckas pois. ['uaponus nucaxapuaos. [IpomeinienHoe
IIOJIyYEHHE CaXapOo3bl U3 PUPOJHOTO CHIPHSI.

[Tonucaxapunasl. Kpaxman u nesmwnono3a (CpaBHUTEIbHASI XapaKTEPUCTUKA: CTPOCHHE, CBOICTBA,
Oouosoruyeckas posib). Gu3nyeckue CBOWCTBA MOJIUCAXapuI0B. XUMUYECKHE CBOMCTBA MoincaxapuaoB. ['uaponus
nosicaxapuioB. KauectBeHHas peakius Ha kpaxmail. [lonrcaxapuasl B mpupoje, ux ouosoruyeckas posb. [Ipumenenue
nonucaxapuioB. [ToHsiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX. B3anmoielicTBHE 1IETUTI0I03bI ¢ HEOPTaHUYECKUMU U
KapOOHOBBIMHU KHCJIOTaMU — 00pa30BaHUE CIOKHBIX 3(PHUPOB.

JemoncTpauuu. O6pasiisl yIIIeBOIOB U U3eHi 3 HUX. B3anmoneiictBue caxapossl ¢ Tuapokcugom meau (II).
[TonydeHune caxapara KajblLiusl U BbIJICJICHUE CaXapo3bl U3 pacTBOpa caxapara Kajublus. Peakius «cepeOpsHOro 3epkaiay
JUTSI TITFOKO3bL. B3auMopeicTBre TitoK03bl ¢ PYKCUHCEPHUCTOM KUCIIOTOU. OTHOIIEHHE pacTBOPOB Caxapo3bl U MAJIbTO3bI
(;makto3bl) k ruapokcuay menu (1) mpu HarpeBanun. O3HaKoOMIICHHE ¢ PU3NYECKUMH CBOMCTBAMHU IIEIUTIONO3bI U

kpaxmana. HaOyxaHnue nemitono3sl 1 kpaxmana B Bojie. [loydeHre HUTpaTa Heitoio3bl.
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JlaGopaTopHble ONBITHI.

36.
37.
38.
39.
40.

O3zHakomiieHH€e ¢ (PU3NYECKUMU CBOWCTBAMM TJIIOKO3BI (aNITEYHAas YIIaKoBKa, TAOJIETKH).
B3aumogeiictBue ¢ Cu(OH), npu pa3nuuHoil Temneparype.

KucnoTtHblii ruiponus caxapossl.

3HaKOMCTBO C 00pa3iaMu MOJIMCaXapuaoB.

OGHapy>xeHue Kpaxmalia ¢ IOMOIIbI0 KAYECTBEHHOM peakiuu B MeJie, XJiede, KiieTuatke, Oymare, Kieicrepe,

Horypre, MaprapuHe.

41.

3HAKOMCTBO C KOJUJICKIIUEH BOJIOKOH.

BKCHepHMeHTaﬂbeIe 3agavun.

l.
2.

Pacnio3naBanue pacTBOpPOB TIIFOKO3bI U TIIUIEPUHA.

Onpenenenne HaIM4YUA KpaxMaia B MeJle, Xxjie0e, MaprapuHe.

Tema 6. A3oTcoaep:kaiue coeMHEeHUA

Amunbl. CocraB u ctpoeHue amuHoB. Kinaccudukaiiys, n3oMepusi © HOMEHKIIaTypa aMMHOB. AnugaTuyeckue

aMUHBI. AHWINH. HOJ’Iy‘-ICHI/Ie AMHWHOB: aJIKUJIMPOBAHUC aMMHAKad, BOCCTAHOBJICHHUC HI/ITpOCOGI[I/IHeHI/Iﬁ (pCaKHI/IH 3HHHHa)

duznueckre cBOMCTBAa aMUHOB. XMMHUYECKHE CBOMCTBA aMHUHOB: B3aUMOJAEHCTBHUE C BOJON M KUCIIOTAMHU.

I'omonornueckui paa apoMaTUYCCKUX aMHUHOB. B3aumnoe BiausHME aTOMOB B MOJICKYJIaX Ha IpUMCPC aMMHaAKa,

anuQaTUIECKUX U apOMaTHIECKUX aMUHOB. [I[puMeHeHrne aMuHOB.

AmMuHOKUCHOTH U O0enku. CocTaB M CTPOCHUE MOJIEKYJT aMUHOKHUCIIOT. I30Mepusi aMUHOKHUCIIOT.

JIBOMICTBEHHOCTbH KHUCIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ MMPUYKHBL. B3auMo1elicTBUE aMHUHOKHCIIOT C

OCHOBaHUSIMU. B3auMojielicTBe aMUHOKUCIOT ¢ Kuciaoramu, O0pa3oBaHue BHYTPUMOJIEKYJISIPHBIX coJiel (OMMOISIPHOTO
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MOHa). Peakius moaMKoOHIeHCAIMM aMUHOKUCHIOT. CHHTETUYECKUE BOJIOKHA (KallpOH, SHAHT U JIp.). buonorunyeckas poib
aMUHOKHCIOT. [I[puMeHeHne aMrHHOKHCIIOT.

benku kak npupoaHeie OnononuMepsl. [lentuanas rpymnmna aToMoB ¥ enTUAHAs cBsA3b. [lentunel. benku.
[lepBuuHas, BTOpu4Hast U TPETUYHASI CTPYKTYPhI OEKOB. XMMHUECKHE CBOMCTBA OEJIKOB: TOPEHHE, ACHATYpalus,
TUAPOJIN3, KAUECTBEHHBIC (LIBETHBIC) peakiuu. buonorndyeckue GpyHkuu 6enkoB. 3HaueHue 0enkoB. ['modanpHast
npo0siemMa OETKOBOIO IOJIOIAHUS U ITYTH €€ PELEHUS.

HykneunoBbie KkucaoThl. OOmuUiA MIaH CTpOEHUSI HyKI€OTUI0B. [IoHITHE O TUPUMUANHOBBIX U ITyPUHOBBIX
ocHoBaHusX. [lepBuuHas, BropuuHas U TpeTuuHas cTpykrypsl MoJiekyJibl JIHK. buonornueckas pons JIHK u PHK.
['ennas nmxeHepus u 6uorexunonorusi. TpancreHHbIe POPMBI JKUBOTHBIX W PACTEHUH.

Jemoncrpauuu. uznyeckre CBOMCTBAa METWIIaMUHA. [ 'opeHne MeTuinamMmuHa. B3anMo1ecTBrue aHWINHA U
METUJIaMHUHA C BOJIOM M KuciaotaMu. OTHoOIIeHHE O€H30Ja U aHWIMHA K OpoMHOM Boje. OKpalinBaHue TKaHEH
aHWJIMHOBBIMU KpacuTensiMu. OOHapykeHue (PyHKIIMOHAIBHBIX TPy B MOJIEKYyJIaX aMUHOKUCIOT. Helrpanuzamms
IeJI0YM aMHUHOKHUCII0TON. HelTpanu3anus KUCI0Th aMUHOKHUCIOTON. PacTBopenne u ocaxnenue 0enkoB. JleHaryparus
oenkoB. KauectBennsle peakunu Ha 6enku. Moaenu monekynsl JIHK u paznuunbix BugoB mosiekya PHK. OGpa3ibl
MPOYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUH U )KMBOTHBIX; JIEKAPCTB U MPENapaToB, U3TOTOBICHHBIX C
MIOMOIIIbIO TEHHOW MHKEHEPUH.

JlaGopaTopHble ONBITHI.

42.  H3roroBieHue MApOCTEPKHEBBIX MOJEIEH MOJIEKYJI H30MEPHBIX AMUHOB.

43.  HzrorosieHue Mojiesie n3o0MepHbIX Mosiekya coctaBa CsH7NO,.

44.  PacTtBOpeHHE OCIKOB B BOJE M X KOATYJISIIHA.

45.  OOHapyxeHue OejKa B KYpUHOM SIHIE U B MOJIOKE.
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Tema 7. buoJjiornuecku akTHBHBIE COeIMHEHUS

Butamunsl. [lonsarue o Butamunax. Mx knaccudukanms u o6o3nauenre. Hopmel moTpedieHuss BATAMHHOB.
BonopactBopumeie (Ha npumepe ButamuHa C) v )KUpOpPacTBOPUMBIE (Ha TpUMepe BUTAMUHOB A 1 D) BUTAMUHBL.
[TonsiTe 06 aBUTaMUHO3aX, TUIIEP- U THNOBUTaMUHO3aX. [IpoduiakTika aBUTaMUHO30B.

®epmenTsl. [lonarue o pepmMeHTax Kak 0 OMOJIOTMYECKUX KaTalu3aTopax OeIKOBOW MPUPO/bl. 3HAUEHHE B
OMOJIOTUMHY ¥ IPUMEHEHUE B IPOMBIIIEHHOCTH. OCOOEHHOCTH CTPOEHUS U CBOICTB (DEPMEHTOB: CEIEKTUBHOCTD U 3(-
(GbeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (pepMeHTa OT Temmneparypsl U pH cpespi.

['opmonbl. [loHsTHe 0 rOpMOHAX Kak OMOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BBHIMOJIHAIONINX SHIOKPUHHYIO
PETYIISLNIO )KU3HEIEATEIbHOCTH Opranu3MoB. Kiaccudukaius ropMOHOB: CTEPOU/Ibl, TPOU3BOIHBIE aMUHOKHCIIOT,
MOJIMTICTITUIHBIE U OEIKOBbIE TOPMOHBI. OTAEIbHBIE MPEICTABUTEIN TOPMOHOB: 3CTPAANOI, TECTOCTEPOH, HHCYJIHH,
aJpeHaJuH.

JlexapcTBa. [lonsarue o nekapcTBax Kak XUMHUOTEPANEBTHUECKUX Ipernaparax. [ pynmsl JeKapcTB: Cyab(pamMu bl
(cTpenTornua), aHTUOMOTUKH (MMEHULIWIIJINH), acIUpUH. be3onacHble crioco0bl MPUMEHEHHS], IEKAPCTBEHHbIE (DOPMBI.
AHTHOMOTHKH, UX KJIacCU(PUKALIUS 10 CTPOEHUIO, TUITY U CEKTpY AeicTBus. {ucoakrepros. HapkoTuku, HapkoMaHus u
ee npoduIaKkTUKa.

Hemonctpanuu. O6pa3ipl BATAMUHHBIX ITpenapatoB. [lonusutamunsl. Unntoctpanuu ¢pororpaduil ;kMBOTHBIX €
paznuyHbiMEA popMaMu aBUTaMHUHO30B. CpaBHEHHUE CKOpocTy pasnoxkenust H>0, mon aeiictBueM epmenTa (Karangasbl) U
Heopranndeckux karanuzatopos (KI, FeCls, Mn0,). Ilnakat uim kogorpamma ¢ n300pakeHueM CTPYKTYPHBIX Gopmyi
ACTpaaunoJia, TECTOCTEPOHA, afpeHannHa. Bzaumopeiicteue aapenannna ¢ pactsopoM FeCls. benkoBas npupoaa

WHCYyJIMHA (I[BETHBIE peakiuu Ha O6enkn). [1makaTel wim kogorpaMMel ¢ popMyiaMu aMmuaa Cyiab(haHUIOBOW KUCITOTHI,
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IUruapodoIMeBoi U JOKHOU TUTHAPO(OINEBON KUCIOT, OCH3UINCHUIIWIUIMHA, TETPAUKINHA, HedoTakcuma,
acIMpuHa.
JlabopaTopHbIe ONBITHI.
46. OOHapykeHHE BUTaMUHA A B PaCTUTEIILHOM Macie.
47. OOHapyxeHue BuramuHa C B 10JI04HOM COKe.
48. OOHapyxeHHe BUTaMUHA D B xeNTKe KypHHOro sifia.
49. @epMEHTATHBHBIN TMAPOIN3 Kpaxmaa Mol J1eCTBUEM aMUJIA3bI.
50. PaznoxeHue nepokcuaa BOJOpoAa Mo ACHCTBUEM KaTalas3bl.
51. JleiicTBue neruaporeHasbl Ha METUIICHOBBINA CUHUI.
52. HcnelTaHue pacTBOPUMOCTH aJIpEHAJIMHA B BOJIE U COJISIHOM KHUCIIOTE.
53. OOHapy’keHue acliupuHa B TOTOBOM JIEKApCTBEHHOU (popme (peakiueil rupoan3a Uik [IBETHOM peakIuei ¢
cynbdarom Oeprius).
IIpakTukym
1. KauecTBeHHBIN aHAIN3 OPTaHUYECKUX COCTUHEHUN.
YrieBoaopoasl.
CnupTsl 1 PEeHOBI.

AJ'IBI[GFI/II[LI N KCTOHHEI.

YrneBonsl.

2.

3

4

5. Kap6GoHOBBIE KHCIIOTHI.
6

7 AMMHBI, aMUHOKHCJIOTBI, OCIIKH.
2.

2 Oomas xumud. 11 kiaace
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Tema 1. CTpoenue atoma

ATOM — clloOXHas yacTuua. ATOM — CJIOXKHas yactuia. JlokazarenbcTBa CI0KHOCTH CTPOEHHUS aTOMa:
KaTOJHbIE U PEHTT€HOBCKHE JIy4H, POTOIP(DEKT, paguoaKTUBHOCTh. OTKPBITHE 3IEKTPOHA, TPOTOHA U HENTpoHa. Moenun
ctpoenus aroma (Tomco- Ha, Pesepdopaa, bopa). Makpomup n mukpomup. KBaHTOBO-MeXa- HUUECKHE TTPEACTABICHUS O
CTPOECHHUH aToMa.

CocTosiHUE 31€KTPOHOB B atToMe. HykioHbl: TpOTOHBI U HEUTPOHBL. Hyknuasl. 1306apbl 1 U30TOIIbI.
KBanToBO-MexaHn4YeCKUe MPEACTABICHHS O IPUPOJIE dIeKTpoHa. [loHsTHE 00 3NIEKTPOHHOIN OPOUTANIN U IEKTPOHHOM
oOnaxke. [IpaBuia 3amoiHeHNs PHEPreTUUECKUX YPOBHEH 1 opouTaneit anekTpoHamu. [IpuHIKMI MUHUMYMa SHEPTHUU.
DJeKTpOHHbIE KOH(QUTYpaIMK aTOMOB U HOHOB. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHHS aTOMOB XpOMa, MeJiu, cepedpa u
Ap.-

BaneHTHBIE BO3MOXHOCTH aTOMOB XMMHUUYECKHUX DJIE€MEHTOB. BalleHTHBIE 2JIEKTPOHBI. BasleHTHBIE
BO3MOKHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB, 00YCIIOBICHHBIE pa3IMYHbIMU (hakTopamu. CpaBHEHUE MOHATUI
«BAJIEHTHOCTH» U «CTENEHb OKUCICHUS.

I[Tepuoanueckuit 3akoH u [lepuoaguueckas cucTeMa XUMUUYECKUX DJIEMEHTOB
JN.N.MeunneneeBa u ctrpoenue aroma. [Ipeagnoceuiku oTkpeiTus Ilepuoguyeckoro 3akoHa. OTKPBITHE 3aKOHA.
[TepBas hopmynupoBka [lepuoandeckoro 3akona. Ctpykrypa [lepuoandeckoit cucremsl 371eMeHTOB. COBpEMEHHBIC
IPECTaBICHUs O XUMUYECKOM 3sieMeHTe. Bropas ¢popmynuposka [lepuoanueckoro 3akona. [lepuoauueckas cucrema u
crpoeHue aroma. PU3MUECKUN CMBICI ITOPSAKOBOIO HOMEPA dJIEMEHTA, HOMEPOB I'pyIisl U nepuoja. Ilepuognyeckoe
VU3MEHEHHE CBOMCTB JIEMEHTOB: PaJinyCca aToMa, AIEKTPOOTPULATENBHOCTH. [ [pHUrHBI N3MEHEHUS METAIINYECKUX U

HEMETAJUNIMYECKUX CBOMCTB AJIEMEHTOB B TPYyMIaxX U MEPHOJIaX, B TOM YUCIE U B Oonbmux. TpeTbs GpopmynupoBka
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[Tepuonuueckoro 3akona. 3Hauenue llepuonnueckoro 3akona u [lepuoauyeckoil CUCTEMBI Ji pa3BUTHS HAYKU U
ITIOHUMaHUsI XUMAYECKON KapTUHbI MUPA.

JMemoncrpanuu. Pororpdext. Karoansie q1yun (37€KTPOHHOIYUEBbIE TPYOKH), MOJEIH 3JIEKTPOHHBIX 00JIaKOB
(opOuTaneit) paznuaHoi ¢popmbl. Pazauunbie BapuaHThl Tabimi [lepruoandeckoit cucteMbl XuMudeckux 3imeMmerToB /1. 1.
MenneneeBa. O6pasiibl IPOCTHIX BEIIECTB, OKCHUOB U THAPOKCUIOB JIEMEHTOB 3-T0 NIepuoja U AEMOHCTpAIUs UX
CBOJCTB.

Tema 2. CTpoenue BemecTBa. /[ucniepcHbIe CHCTEMBI

Xumuuyeckas CBA3b. EQMHAg npupoga XUMUUYECKOU CBA3U. [loHATHE O XUMUUECKOU CBSI3U KaK
poliecce B3auMOICHCTBUS aTOMOB ¢ 00pa30BaHMEM MOJIEKYJI, HOHOB U PaJIUKaNIOB. BUaIbl XUMUYECKOU CBSI3H.
AMopdHBIC U KpUCTAUIMYECKHE BemecTBa. loHHast XuMudeckast CBsA3b. JIMOIbHBIN MOMEHT CBsI31. CBOMCTBA BEIIECTB C
VOHHOMN KPUCTAIIINYECKON PEIIETKOM.

KoBanenTtHas cBsi3b. MeTo1 BaJIEHTHBIX CBsI3ei B 00pa30BaHUM KOBAJICHTHOU CBSI3U. DJIEKTPOOTPHUIIATEIIBHOCTD U
Pa3HOBUIHOCTH KOBJICHTHOM CBSI3M IO 3TOMY IMPU3HAKY: MOJspHAs U HenoJsipHas. Criocol nmepekphIBaHUs dJIEKTPOHHBIX
opOuTasnei u kinaccuduKanus KOBaJICHTHBIX CBSI3€H 10 ’TOMY MPU3HAKY: G- U Ti- CBsi3U. KpaTHOCTh KOBAJICHTHBIX CBSI3EH
U UX KJaccuukamus mo 3ToMy NMpU3HAKY: OJMHApHAas, TBOWHAS U T. I. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHON CBSI3HU:
0OMEHHBIN U JOHOPHO-aKIeNTOpHbINA. KprucTayinueckoe CTpOeHHUE BEIIECTB ¢ STUM THUIIOM CBSI3H, UX (PU3UYECKUE
CBOWCTBA.

Mertannuueckast cBsizb 1 €€ 0coOOeHHOCTH. Du3nyeckrne CBONCTBA METAJIIIOB KaK (PYHKITUS METANIMYECKON CBS3U U

METaNINYECKON KPUCTATUIMYECKON PEIIETKY.
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Bonopoanas cBsi3b M MEXaHHU3M €€ 00pa3oBaHus. MeXMOJIEKYJIIpHas U BHYTPUMOJIEKYJISIpHasl BOJAOPOIHBIE CBS3H.
@dusnyecKkre CBOMCTBA BEIIECTB C BOAOPOIHON CBA3bI0. bruonornueckas poyib BOJAOPOJIHOM CBSI3U B OPTaHU3ALUN
CTPYKTYp OHOIOJIUMEPOB.

nbpuaguszanus opbutaneit u reomeTpuss MonekyJs. Teopus rubpunuszanuu. Turmmel THOpUAN3AITAN
ANIEKTPOHHBIX OpOUTANIEH U TEOMETPUSI OPraHUYECKUX U HEOPTAHUUYECKUX MOJIEKYI.

Teopus cTpoeHUSI XUMUUYECKUX COEAUMHEeHUN. lIpeanocsiku co3ganus TEOPUU CTPOCHUS XUMUUYECKUX
COEMHEHNH, Che3]] ecTecTBoUcIbITaTenel B I. [lneitepe. JInunoctHeie kauectBa A. M. bytnepoBa. OcHOBHbIE
MIOJIOYKEHHUSI TEOPUH XUMHUYECKOTO CTPOEHUSI OPTraHUYECKUX COEMHEHUI U COBPEMEHHOM TEOpUH CTpoeHus. Mzomepus B
OpraHUYECKON XMMUU. B3anMHOE BIMSHME aTOMOB B MOJIEKYJIAX OPTAHUYECKUX U HEOPTAHUYECKUX BEILIECTB.

OcCHOBHBIEC HAMPABIICHUS PA3BUTHS TEOPUU CTPOEHUSI OPTaHUYECKUX COCTMHEHUN (3aBUCUMOCTH CBOMCTB BEIIECTB
HE TOJIBKO OT XUMHUYECKOI'0, HO M OT MX 3JEKTPOHHOIO U MPOCTPAHCTBEHHOI'O CTPOEHMS ). UHIYKIIMOHHBIM U ME30MEPHBIN
s dexTrr. CTepeoperyIsipHOCTb.

JluanekTudecKkue OCHOBBI OOMIHOCTHU ABYX BEAYUIUX TEOPUU XUMHUHU. [[naneKkTuyeckue OCHOBBI
obmHoctH Ilepuoanueckoro 3akona /1. V1. MenneneeBa u teopuu ctpoenus A. M. byTiepoBa B cTaHOBIEHUH (paOOThI
IPEeIIECTBEHHUKOB, HAKOTUIEHHE (PAKTOB, yUaCTUE B CHE3/IaX, PYCCKUNA MEHTAJIUTET), MPEACKa3aHUM (HOBBIE DJIEMEHThI
— Ga, Se, Ge 1 HOBBIE BEIIECTBA — MU30MEPHI) U pa3BUTUH (TpU HOPMYIUPOBKH).

[Tonumepsl opranndyeckue u Heopranudeckue. [lomumepsl. OCHOBHBIE OHATHS XUMHUH
BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: «KMOHOMED», «IIOJTUMEP», «KMAKPOMOJIEKYJIA», KCTPYKTYPHOE 3BEHO», «CTEIICHb
NOJIMMEPU3ALMIY, «MOJIEKYJIspHas Maccay. CocoObl MOIyYeHUs OJMMEPOB: PEAKLIMU MOJIUMEPU3ALINH U
nojgukoHAeHcauu. CTpoeHHe MoJIMMEPOB: reOMEeTprIecKast popmMa MaKpOMOJIEKYJI, KpUCTAITIMYHOCTh U aMOP(HOCTD,

cTepeopery- JisipHocTh. [lonuMepsl oprannueckue u Heoprannueckue. Kayuyku. [1nactmaccsl. Bonokna. buononumepst:
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OeNK1 U HyKJIEMHOBBIE KUCIO0ThL. Heoprannueckue noimmMepsl aTOMHOTO CTPOEHUS (AJIJIOTPOITHBIE MOAU(PUKALIUU
yIIepoa, KPUCTALNINYECKUN KPEMHHUM, CEJIEH U TEJUTYP LENOYEYHOIO CTPOEHUS, AMOKCUL KPEMHHUS U JIp.) U MOJIEKY -
JISIPHOTO CTPOEHUS (cepa IiacTU4ecKast u Jip.).

HucnepcHble cucTeMbl. YucThle BemecTBa U cmecH. Kiaccupukanys XMMHUUECKUX BEIIECTB MO YUCTOTE.
CocraB cmeceil. PactBopsl. PactBopumocTts BeniecTB. Kiaccudukaiiys pacTBOPOB B 3aBUCUMOCTH OT COCTOSIHUSA
PacTBOPEHHOIO BEIIECTBA (MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-UOHHBIE, MOHHBIE). THUIIBI PACTBOPOB IO COAEPIKAHUIO
pacTBopeHHOro BemecTBa. KoHueHTpauus pacTBOpoB.

[Tonsitue «aucnepcHas cucteMay. Kiaccudukaius 1UCrepcHbIX CUCTEM B 3aBUCMMOCTH OT arperaTHOr0 COCTOSHUS
JMCTIEPCUOHHOM cpeibl U IUCTIEPCHOM (ha3bl, a TakXke 1o pa3Mmepy yacTull. [ pyboancnepcHble CUCTEMBI: IMYIbCUH U
CYCIICH3UHU.

PacuetHble 3aJavdn.

l. Pacyetsl o xumMuueckuMm hopMyiam.
2. Pacyetsl, cBsI3aHHBIE C IOHATUSAMHU «MAcCOBas JOJS» U «00bEMHas 0I5 KOMIIOHEHTOB CMECH.
3. Brruncnenne MOJIIpHON KOHLIEHTPALMU PACTBOPOB.

JemoncTpannu. Mojenu KpUCTAUTMYECKUX PENIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBsi3eil. Mojenu MoJeKy1
pa3IMuHON reoMeTpuu. Moiesn KpUCTAUNIMYECKUX PEIIeTOK anMasa u rpadura. Mojienn MoJIeKy H30MEpOB
CTPYKTYPHOM M MIPOCTPAHCTBEHHON U30MEPUH. MOJIeSIN KPUCTAINIMYECKUX PEIIETOK METALUIOB. MOJI€JIN U3 BO3YLIHBIX
IIAPOB, OTPAKAIOLIME IIPOCTPAHCTBEHHOE PACIIONIOKEHUE SP -, Sp°-, Sp- THOPUAHBIX OPOUTANIEN B MOJIEKYJIaX OpraHuYe-

CKUX N HCOPIraHNYCCKHX BCIICCTB.
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Komnexmus mmactmacc u BosiokoH. OOpasiibl HEOpraHWYECKUX TTOJIMMEPOB: CEPhI TuTacTHueckoi, pochopa
KpacHoro, kBapua u Jip. Moaenu mosekyi 6enkoB u JIHK. O0pasiibl pa3audHbIX CUCTEM C KUAKON cpenoi. Koarymsius.
Cunepesuc. Dpdext Tunnans.

JlaGopaTopHble ONBITHI.

1. 3HAKOMCTBO C KOJUICKIIUSMH MUIIEBBIX, METUIIMHCKUX U OMOJIOTUYECKUX TeJieil U 30J1eH.

2. [Tonydenue xomiouHoOro pacteopa xyuopuaa xemnesa (III).

Tema 3. Xumnueckue peakumu

Knaccupukanus XUMHUYECKUX PEAaKIIMA B OpTaHUUYECKONW U HEOPTAHUUYECKON XUMUMU.
[TonsiTHE O XUMUYECKOHN PEAKIINHU, OTIUYHE €€ OT SACPHON Peakiuu. AJUIOTPOIHBIE U MOIUMOP(HBIE TPEBPAIICHUS
BEILIECTB.

Knaccudukanus peakiuii B HEOpraHM4eCKOM XUMUU 10 YHUCITY U COCTaBY Pearupyromnx BEMIeCTB (pa3noxKeHus,
COCMHEHUS, 3aMEILICHHs, OOMEHA).

Knaccudukanys XuMHUYECKUX PEakIil B OpraHuueCcKoi XUMUHU (IPUCOSAMHEHHUSI, 3aMEILCHUS], OTIIEIICHHUSI,
U30MEPU3ALINH).

Knaccudukanus peakiuii 1o teraoBomy 3¢ dexTy, mo ¢gazoBoMy COCTaBy, M0 y4acTHIO KaTaiauzaropa. OGpaTumMble
U HEOOpaTUMBbIC PEAKITUU.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIINH M PEAKIINH, UyIIHe 0€3 N3MEHEHUS CTeTICHEeH OKUCIICHUS
3JEMEHTOB. MEKMOJIEKYJISIpHbIE U BHYTPUMOJIEKYJIIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE Peaklnu. Peakiuu
JTUCIIPONIOPIIMOHUPOBAHUS. MEeTOAbl COCTABICHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA: METO]T 3JIEKTPOHHOTO

OaaHca.
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OcCHOBHBIE IOHATUS XUMUYECKON TepMoauHaMukd. [lepBoe Havano TepmoauHaMuku. TermnoBoit addexr
XUMUYECKOM peakiuu. 3akoH ['ecca u cnenctBus u3 Hero. TemnoTa (SHTaNBINS) 00pa30BaHMsI BEIIECTBA.
TepMOXMMHUYECKHE PACUETHI.

[Tonsitue aaTpOonMu. Bropoe Havaio Tepmoaunamuku. CBo6ogHas sHeprus [ u66ca. PacueTst camonpon3BoasHOTO
IIPOTEKAHUSI XUMUYECKON PEAKIINU.

CkopocTs xuMuuyeckux peaknui. [lpeamer xummnyeckon KuHEeTUKH. [IoHATHE CKOPOCTH XMMHYECKON
peakuuu. Ku HeTHUeCKOe ypaBHEHHE PEAKIIUA U KOHCTAHTa CKOPOCTU XUMHUUYECKOHN peakunu. DakTopsl, BIUSIOIINE HA
CKOPOCTb XUMUYECKOHN peakiuu (MpUpo/ia pearupyroumx BelecTB, KOHIIEHTpallus, TEMIIepaTypa, TOBEPXHOCTh
COIPUKOCHOBEHMUSI BEILIECTB).

IHlonamue o kamanuzamopax u Kamaause. 'omozennvlit u 2emepozeHHbIU KaAmaaus.
Depmenmol.

OOpaTUMOCTh XUMHUUYECKUX peakNuii. XUMUUYECKoe paBHOBecue. OOpaTuMble XUMHUECKHE
peakuuu, u3MeHeHue 3Hepruu ['ndoca B oOpaTumMom nponecce. XMMUYECKOE paBHOBECHE U €T0 TMHAMHYECKHI XapakrTep.
Koncranrta xumuueckoro paHoBecus. [Ipunuun Jle [llarense. CMenieHne XMUMUYECKOTr0 paBHOBECHS.

DNEeKTPONUTHYECKASS NUCCONMUANUA. DIEKTPOIUTHI U HEANEKTPOIUTHI. DIEKTPOJIUTHUYECKAS
JUCCOLIMALIMS, MEXaHU3M JMCCOLMAIINY BEIIECTB C PAa3TUYHBIMU BUIaMU CBsi3U. CUIIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.
CreneHp IUCCOIMALIMU U €€ 3aBUCUMOCTD OT pa3ianyuHbIX (hakTopoB. MonHoe npousseneHue Boasl. [lonstue pH.
Bonopoanbiii moka3aressb.

I'maponus. I'uaponus kak 0OMeHHbIN rporecc. OOpaTUMBIM U HEOOPATUMBIN THIPOJIN3 OPTAHUYECKUX U

HEOPTraHWYECKUX BEMIeCTB. [ uaponu3 coneit. [ maponns opranndecknx coeqMHEHN Kak XUMUYECKasi OCHOBAa 0OMeHa
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BemecTB. [ uaponus AT® kak 0CHOBa SHEPTETHUECKOT0 OOMEHA B KUBBIX OpraHu3Max. Y CUJIEHUE U TI0/IaBJICHUE
00paTUMOro THIPOIIH3A.

PacuetHble 3aJavdn.

1. PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

2. Brruncnenue temioBoro 3¢ dexra peakiuu mo TerioTe 00pa3oBaHus pearupyroniux BEIIECTB U MPOIYKTOB
peaKIMH.

3. Onpenenenue pH pacTBopa 3alaHHONM MOJISIPHON KOHLIEHTPALIUH.

4. Pacuer cpenHeil ckopoCTH peakIuy 1Mo KOHIICHTPAIUSAM Pearupyroux BeIecTB.

5. Brruucienus ¢ MCTIOIb30BaHUEM TTOHATUS «TEMIIEPATYPHBIN KOA(PGUIIMEHT CKOPOCTH PEAKITHI.

6. HaxoxaeHue KOHCTaHThl paBHOBECHS PEAKIMU 110 PABHOBECHBIM KOHUEHTPALIUSM U ONPEIECIICHUE UCXOIHBIX

KOHIICHTPALIUI BEIECTB.

JleMoHCTpauMu. AJUTOTPOIHBIE MpeBpanieHus cepol U hocdopa. Peakuu, naymime ¢ 00pazoBaHuEM Ta3a, 0caIKa
WK BOJIbl. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH B HEOPTaHUYECKOM XUMUU (B3aUMOJIEHCTBUE LIUHKA C
pacTBOpaMHu COJISTHOM KUCHOTHI U cysbdara meau (11)). OkucautenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B OPTaHHUYECKOMN
XUMUU (OKUCIICHHE abJeTrn/ia B KApOOHOBYIO KHUCIOTY — PEAKIUS «CepeOPSHOTO 3epKajiay WK Peakius ¢ THAPOKCUIIOM
meau (1), okucnenue sTaHoNIa HA MEHOM KaTanuzaTope). M3ydeHne 3aBUCUMOCTH CKOPOCTU XUMUYECKON peakIuu OT
KOHIIEHTPAIMH BEIIECTB, TEMIEPATYPHI (B3aMOICHCTBHE TUOCYIb(aTa HATPHUS C CEPHOM KUCIOTO), TOBEPXHOCTH
CONPUKOCHOBEHHUSI BEIIECTB (B3aUMOJICHCTBUE COJISTHON KHCIIOTHI C TPaHyJIaMH M MOPOIIKAMU AIFOMUHUS WM I[IMHKA).
[IpoBeaeHME KaTaTUTHUECKUX PEAKLIMM pa3IoKeHUs IEPOKCHIa BOJOPOIA, TOPEHUS caxapa, B3auMOICHCTBUS M0/1a U
amomunust. Kopposus xeneza B BOAHOHU cpeie ¢ ypoTponuHoM U 6e3 Hero. Habimoienne cMenienns XuMHYECKOTo

PaBHOBECCHA B CUCTEMCE!
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FeCl; + KSCN — Fe(SCN); + 3KCl.

CpaBHEHUE 3JIEKTPOIPOBOTHOCTH PACTBOPOB AIEKTPOIUTOB. CMEIIeHUE paBHOBECHS JUCCOLUAIINU CTIA0BIX
KHCJIOT. MHIMKATOPHI M N3MEHEHHUE UX OKPACKHU B pa3HbIX cpenax. MloHHble peakyy U yCiaoBUs UX ITPOTEKAHMUS.
[Munponus kapboHaTOB, CyIb(})ATOB U CUIMKATOB MICIOYHBIX METAIUIOB, HUTpata cBuHIA (1) nim nuHKa, Xjmopuaa
amMmMoHus. CepHOKUCIBINA U (DepMEHTATUBHBIN THIPOJIN3 YIJIEBOIOB.

JlaGopaTopHbIe ONBITHI.

3. Paznoxenue nepokcuaa Bojgopoaa ¢ nomolnbio okcuaa meau (1) u karanassi.

4. 3HakoMcTBO ¢ Kosuiekiuern CMC, conepkaiux H3UMBI.

5. Peakuumn, nnyume ¢ 00pa3oBaHHEM OCA/IKa, Ta3a WX BOJbI 11 OPrAaHUYECKUX U HEOPTAHUYECKHUX
3JEKTPOIUTOB.

6. Paznuunsie ciyyau ruaponusa coneit. MccnenoBanue cpeibl paCTBOPOB C TOMOIIIBIO MHIUKATOPHOU OyMaru.

IpakTuyeckas padora Ne 1. CkopoCcTh XUMUYECKUX PEAKINI. XUMHUUECKOE PABHOBECHE.
IIpakTnyeckas padora Ne 2. Penienue sxciepuMeHTaIbHbIX 3a1a4 10 TeMe «[ uaponusy.

Tema 4. BemecTBa 1 X CBOHCTBA

KJIaCCI/I(i)HKaHI/IH HCOPraHHYCCKHUX BCHICCTB. BGIHGCTBa ITPOCTHIC U CIIOKHBIC. BJIEIFOpO,Z[HI)IC rasbl.

CpaBHI/ITeHBHaH XapaKTCPUCTHUKA IIPOCTHIX BCHICCTB: MCTAJJIOB U HEMCETAJIJIOB, OTHOCHUTCIIbHOCTD ITOM KJ'IaCCI/I(bI/IKaIII/II/I.

CrnosxHble BelecTBa: OMHAPHBIC COSAMHEHUS (OKCHIbI, TaJIOTEHU I, CYIb(MUIBI U T. 1I.), THAPOKCHUIBI, COJIH.
IHlonamue 0 KOMNAEKCHOM CcOeOUHEHUU.
JIOHOpHO-aKIIENTOPHOE B3aUMOJIEUCTBUE KOMIUIEKCOOOpa3oBaTene u aurasgoB. KoopinHaIlmoHHOE YK CIIO

KoMITIeKcooOpasoBarensi. BHyTpeHHs s u BHENTHSS c(hepa KOMITIIEKCOB.
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Jlucconnanus KOMILUIEKCHBIX coeIMHEeHUH. [[puMeHeHne KOMIIJIEKCHBIX COEIMHEHNN B XUMHUYECKOM aHAJIU3€ U B
MIPOMBIIIVIEHHOCTH, UX POJIb B IPUPOJIE.

Knaccupukanus opranumdeckux BeunrecTB. Kiaccuduxanus opraHu4ecKuX BEMIECTB [0 CTPOCHUIO
YTIEPOTHON ey (AIUKIMYECKUE W IIUKINYECKIE, HACBIITICHHBIC U HEHACHIIICHHBIC, KApOOIIMKINYECKUE 1
TETEPOLMKINYECKHUE, ApOMATHUYECKUE YIIIEBOAOPO/IbI). YTIIEBOAOPO b (ATKaHbI, aJIKeHBI, aJIKUHBI, IUKJI0AJ- KaHbI,
aJIKaJIMCHbI, APEHBI, TaJIOT€HONPOU3BOAHBIC YIIIEBOA0POA0B). DyHKIIMOHATLHBIE TPYIIIbI (THIPOKCUIIbHAS,
KapOOHUJIbHAS, KapOOKCUIIbHAS, HUTPOTPYIIA, aMUHOTPYIITA) U KJIacCU(UKAIUS BEIIECTB 10 ’TOMY MPU3HAKY.

Metannsi. [lonoxenue merasioB B [lepuoanueckoit cucteme [. . MenneneeBa. OCOOCHHOCTH CTPOSHUSI
aToMOB 1 KpucTtaiuioB. I[Tomumopduszm. O6mue dpusndeckre cBoicTBa MeTauioB. deppoMarHeTUKy, IapaMarHeTUKU U
JIMaMarHeTUKH.

DIEKTPOXUMHUYECKUI PSIl HANIPSHKEHUM MeTauioB. CTaHIapTHBIA BOJOPOAHBIN eKTpoa. CTaHaapTHBIE
3JIEKTPOIHBIE MOTeHIMaIbl. OOIIMe XUMUYECKHE CBOMCTBA METAJIJIOB: B3aUMO/JICCTBHUE C HEMETaJlJIaMH, BOJOM,
OMHAPHBIMU COCAMHEHUSAMHU, KUCIIOTaMHU, COIsIMU. B3anmoieiicTBHEe HEKOTOPBIX METAIOB C pACTBOPAMH IIIEJIOUEH.
B3anmojieiicTBE aKTUBHBIX METAJIJIOB C OPraHUYECKUMU coeTuHeHUsIMU. OCOOEHHOCTU peakIuii METAJIJIOB C a30THOU U
KOHILIEHTPUPOBAHHON CEPHOM KHCIIOTOM.

Koppos3us metannoB. [lonstue koppozun. XumMudeckas U 2JIEKTPOXUMHUYECKAsT KOPPO3US U CIIOCOOBI 3aIUTHI
METaJIJIOB OT KOPPO3HUHU.

O6mue cmocoObl MOAYy4YEeHHUsSI MeTaujaoB. Meramisl B mpupoje. OCHOBHBIE CITOCOOBI IMOTyUYCHHS
METAJIJIOB (MUPOMETAILTYPTHUsl, TUIPOMETATUTYPIHsl, SIEKTPOMETATUTYPIHS).

DIIEKTPOJIN3 KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECC. DIEKTPOJIN3 PACIIIIABOB AJIEKTPOJIUTOB. DICKTPOIIU3

PACTBOPOB DJICKTPOJUTOB C MHCPTHBIMHU MU AKTHBHBIMHU 3JICKTPOAAMMH. Hcnons3oBanue QJICKTPOJIN3a B IPOMBIIIJIICHHOCTH.
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MeTannsl rnaBHbIX noarpymnim. Illlenounsie MeTaibl, o01Ias XapaKTEPUCTUKA HA OCHOBE MOJIOKEHHS B
[Tepuonuueckoit cucteme anemerToB /. 1. MenneneeBa u ctpoenus aromoB. [lonydenue, puznyeckue U XUMHUYECKUE
CBOWCTBA, MPUMEHEHUE IIECIOYHBIX METAIUIOB U UX COEAMHECHUN. bepuiunii, Maraui, meJI049H03EMENbHBIE METAIUIbI, UX
0011ast xapaKTepHCTHUKA Ha OCHOBE ToJioxkeHus B [lepuoandeckoii cucreme anmementoB J1. 1. Menneneesa u crpoeHus
atomoB. [lonyuenue, puznueckue U XUuMUUECKUE CBOMCTBA, TPUMEHEHHE IIEJI0YHO3EMENIbHBIX METAJIJIOB U UX
COEIMHEHUI. AJTIOMUHHI, CTPOCHHE aTOMa, (PU3HUYECKHE U XUMUYECKHE CBOWCTBA, MOJIYYEHUE U IPUMEHEHHE.

MeTtannel MOOOUYHBIX MOATPYMNI. XapaKTEPUCTHKA METAJIOB MTOOOYHBIX TOATPYIII MO KX MOJ0KEHHUIO B
[Iepuonnueckon cucreme anementoB . 1. MenaeneeBa u CTpOEHUIO aTOMOB.

Menp: ¢pusndeckre u XUMHYECKHE CBOMCTBA, ITOIyYeHHUE U MpUMeHeHne. BaxxHele coeTMHeHHS METH.

Pu3nyecKrue U XUMUYECKHE CBOMCTBA, ITOIyYEHUE U IPUMEHEHUE [IMHKA. XapaKTePUCTUKA BAXKHENIINX
coeIMHEHN (OKCHUIA U TUJIPOKCH/IA IIUHKA).

Pu3nyeCcKre U XUMUYECKUE CBOMCTBA, ITOIYUYEHUE U IPUMEHEHNE XpoMa. XapaKTEPUCTHUKA BaXKHEUIIINX
coeauHeHui (okcuaa u ruapokcuaa xpoma (I11), nuxpomaToB U XpOMaTOB IIEIOYHBIX METALIOB). OCOOEHHOCTH
BOCCTaHOBJICHUS IUXPOMATOB B 3aBUCUMOCTH OT CPEbI PACTBOPOB.

Pu3NYECKre U XUMUYECKHE CBOMCTBA, NTOYyUYEHUE U PUMEHEHHE MapraHiia. XapakTepUCTHUKA BaXKHEUIIINX
COCIMHEHUN: OKCUIOB, TUIPOKCHUIOB, cojiei. OCOOEHHOCTH BOCCTAHOBJICHUS TIEPMaHraHa- TOB B 3aBUCUMOCTH OT CPEJIbI
pacTBOPOB.

HemeTannsr. [lonoxenne HemetamoB B [lepuonnueckoit cucteme JI. M. MenneneeBa. OCOOEHHOCTH CTPOSHUS
aTOMOB M KPHUCTAJIOB. AJIJIOTPOMHUSL.

biiaropoauseie rassl.
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OxucnuTenbHble U BOCCTAHOBUTENIbHbBIE CBOMCTBA HEMETAJI0B. O0111ast XapaKTepUCTUKA BOJOPOIHBIX COETUHEHHI
HemeTa/uoB. O011as XapakTepuCcTUKa OKCUIOB U THIPOKCHIOB HEMETAILIOB.

["anmorensl. CTpoeHHE aTOMOB T'AJIOT€HOB, UX CPABHUTENIbHAS XapaKTepucTuka. CBOMCTBA MPOCTHIX BELLIECTB
o0Opa3oBaHHbBIX rajoreHaMu. OKHUCIUTENbHBIE CBOMCTBA rajloreHoB. ['aoreHoBO0PO/Ibl, UX CBOMCTBA, CPABHUTEIIbHAS
XapaKTEpUCTHUKA. XJIOP U €r0 COEMHEHHUS, HAXOXKIEHUE B IPUPOJE, OTYyUEHUE, CBOICTBA, MPUMEHEHHE. XITOPOBOAOPO]L
Y COJISIHASL KUCIOTA. XJIOPUABIL.

Xanpkorensl. Haxoxxaenue kucnopoja v cepbl B MPUPOJIE, MOTYUEHUE UX B MPOMBIIIIICHHOCTH U J1ab0paTopuu.
CBoiicTBa KUCIOPO/A U CEPBI: AJUIOTPOINHS U PU3NYECKHUE CBOMCTBA AJTIOTPOITHBIX

MoIM(UKAIHI; OKUCIUTEIbHBIE CBOMCTBA KUCIOPOAA U CEPhI B PEAKIMSIX C MPOCTHIMU BEIIECTBAMHU.
BoccranoButenbHble cBOWCTBA cepbl. OKHUCIEHUE KUCTOPOIOM CIOKHBIX BellecTB. OKUCIUTENbHBIE CBOMCTBA 030HA.
[Ipumenenue kuciopoaa u o3oHa. [Ipumenenue cepsl. CepoBo10PO, HAXOKACHUE B IPUPOJIE, TOIYUEHUE, CTPOCHUE
MOJICKYJIbI M CBOWCTBA: pusnueckue u xumudeckue. CepoBogaopoaaas kuciora u cynbdumbl. Oxcun cepsl (IV), ero
cBoiicTBa. CepHucTas kucioTa v ee conu. CepHast KUCioTa: PU3NYECKUE U XUMUYECKUE CBOMCTBA (OKUCIUTENbHbBIE U
oOMenHbIe). [IpuMenenne cepHoil KucaoTbl. CoJll CEpHOM KUCIIOTHI.

Azor. Haxoxnenue B npupoe, nonydeHue. Ctpoenne MoneKkyiabl. OKUCITUTEIbHBIE U BOCCTAHOBUTEIbHBIC
cBoiicTBa azora. [IpumeHeHue a3oTa. AMMHAaK: MOJTy4YeHUE, CTPOSHUE MOJIEKYJIbl, CBOMCTBA (OCHOBHBIE, PEaKIIUU
KOMILIEKCO0Opa30BaHusl, BOCCTAHOBUTEIbHBIE, OKUCIUTEIbHbBIE, PEAKLIUN C OPTAaHUYECKUMU BEIIECTBAMU U C
YIJIEKUCITBIM Ta30oM). Conu aMMOHUS U X TpuMeHeHue. OKCUIbl a30Ta, UX CTPOEHUE U CBOMCTBA. A30THAsI KUCJIOTA:
NoJIy4eHHe, CBOKCTBA. HUTpaThl, MX TepMUYECKOE Pa3JI0KEHNUE, TPUMEHEHUE.

docdop. Haxoxaenune B mpupoe, morydeHue. AmoTponus U GU3nIecKre CBOMCTBA MOTU(DUKAITUH.

OxucauTenpHble CBOMCTBA (PEakMU ¢ METANIaM1) U BOCCTAaHOBUTENbHBIE CBOMCTBA (pocopa (peakuuu ¢ rajJoreHamH,
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KHUCIIOPOIOM, KOHIICHTPUPOBAHHOW CepHOU 1 a30THOM kucimoTamu). Oxcua gocdopa (V). DochopHbie KUCTOTH U UX
COJIH.

VYrnepon. Haxoxaenue B npupoze. AioTponus U pu3nyeckre cBoiicTBa MoaupUKanuil (IOBTOPEHUE).
XUMHUYECKHE CBOICTBA YIJIEPOJa: BOCCTAHOBUTEIbHBIE (B3aUMOICICTBUE C raJOT€HAMU, KHUCIOPOJIOM, CEPOil, a30TOM,
BOJOM, okcugoM Menu (M), KOHIIEeHTpUPOBAHHOM CEPHOM M a30THOM KUCIOTaMU) U OKUCIHUTENbHbIE (B3aUMOJEHCTBUE C
MeTajJlaMU, BOAOPOJIOM, KpeMHueM, 6opom). [lonyuenue, cBoiicTBa M NPUMEHEHHE OKCHJIOB yIiepoa. YroibHas
KHCJIOTA U €€ COJIH.

Kpemuunii. HaxoxeHue kpeMHuUs B PUPOJIE U €r0 NMOJIyYeHHE. AJUIOTPONHS U CBOMCTBA aJZIOTPOIHBIX
Moaudukanuii kpemaus. BocctaHoBUTENbHBIE (PEAKINK C TaJIOTeHAaMU, KUCIOPOAOM, PACTBOPAMH IIETI0Ue) U
OKHUCJIMTENIbHbIE CBOMCTBA KpeMHUs (peakuuu ¢ metamuiamu). [Ipumenenue kpemuus. OKCHa KpeMHHUs, KpeMHHUEBas
KHCJIOTA U €€ COJIH.

KucnoTel opranmdeckue u Heopranumueckue. Cocras, kiaccuduxaius 1 HOMEHKIATypa
HEOPraHUYECKUX U OPTraHUYeCKUX KUCIOT. [lonydyeHrne Ba)KHEUIIMX OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.
XHUMHUYECKHE CBOMCTBA (PEaKLMK C METAJUIAMH, C OKCHJIAMU METAJUIOB, C OCHOBAHUSIMH, C COJISIMHU, CO CIIUPTaMHU ).
OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCTIOT. OCOOEHHOCTH CBOWCTB CEPHOM M a30THOM KHUCIIOT.

OcHoBaHUS opraHuuyeckue m Heopranuveckue. Cocra, kiaccupukaius, HOMEHKIATypa
HEOPTaHUYECKUX M OPTaHUYECKHX OCHOBaHUH. OCHOBHBIE CITIOCOOBI TOMYYECHUS TUAPOKCUIOB METAIIJIOB (IeiIouel —
pEeaKIMsIMU METAJIOB M MX OKCHUJIOB C BOJIOM, HEPACTBOPUMBIX OCHOBAaHUMN — peakiuent oomena). [lonyuenne ammuaka u
aMUHOB. XMMUYECKHE CBOMCTBA OCHOBAHUU: 1I€TI0YEH (peaKkuu ¢ KUCIOTaMU, KUCIIOTHBIMU OKCHIAMU, PACTBOPAMU
COJIEH, C TIPOCTHIMH BEIIECTBAMHU, C TAJIOUIOTIPON3BOIHBIMHU YTIEBOAOPOIOB, (DEHOIOM, KUPAMH ); HEPACTBOPUMBIX

OCHOBAHMM (peaklMK ¢ KUCIOTaMU, PEAKI[UU PA3TOKEHU).
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AMdoTepHBIE OpraHUYECKUE U HeOpraHuyeckue coeauHeHusa. CrnocoObl MOTydeHUs
aM(pOTEpHBIX coeMHEeHUN (aM(DOTEPHBIX OCHOBAHUI U aMUHOKHCIIOT), UX XUMHUYECKUE CBOMCTBRA.

['eneTnueckas CBA3b MEXJAY KJacCaMHU OPraHUYECKUX M HEOPraHUUYECKUX COCJAUHEHUN.
[TousiTHs «reHeTHYeCcKas CBSA3b» U «Te€HETUYeCKuil paay. OCHOBHBIC TPU3HAKU T€HETUYECKOTo psiaa. ['eHeTnyeckue psbl
METaJIOB (Ha MpUMepe KaJIbLIUS U Keje3a) 1 HEeMETAJJIOB (Ha MPUMEPE Cepbl M KPEMHUS) U MEPEXOIHOT0 AJeMeHTa (Ha
npuMepe aatoMHUHMS ). ['eHeTHUecKre psijibl U FTeHETUYECKas CBsI3b B OPraHUYeCKOM XMMUU. ENMHCTBO MUpa BEIECTB.

PacuerHble 3agauu.

1. Boruucnenue maccol WM 00bemMa IpOyKTOB PEAKIIMU M0 U3BECTHON Macce WM 00beMY HCXOJIHOTO
BELIECTBA, COJIEPKAIIETO IPUMECH.

2. Brruncnenue Macchl HCXOJIHOTO BEILIECTBA, €CJIM U3BECTEH MPAKTUYECKUN BBIXOJ U MaccoBas €ro J0Js OT

TCOPETUUCCKU BO3MOXKHOIO.

3. Brrauciennsi mo XUMUYECKUM YPaBHEHUSM PEAKIIUA, €CITH OJTHO W3 PEarupyOIINX BEIIECTB JaHO B H30BITKE.
4. Omnpenenenre MOJIIEKYJIIPHON GOpMYIIbl BEHIECTBA MO MACCOBBIM JIOJISIM 3JIEMEHTOB.
5. Ornpenenenue MOJIEKyIsIpHON (OPMYIIBI Ta3000pa3HOTO BEIIECTBA MO U3BECTHON OTHOCUTEIHHOM MIOTHOCTH

¥ MacCOBBIM JIOJISIM 3JIEMEHTOB.

6. Haxoxaenue MmonekymsipHoit hopmylibl BelecTBa o Macce (00beMy) MpoayKTOB CrOpPaHUs.

7. KomOuHMpOBaHHBIE 33/1a4H.

JMemoncrpanmnu. Komtexnus «Knaccudukaius HeopraHU4eckux BemiecTBy. [lomyuenne KOMITJIEKCHBIX
OpTraHUYECKUX M HEOPTAHMUECKUX COeAMHEHUH. J[eMOHCTpamus CyxuxX KpucTamoruaparoB. Komnekmus
«Knaccudukanus opraHu4ecKuX BemecTBy. Moienu KpucTauIMIeCcKuX PenieToKk MeTayioB. KoJiekiys MeTasioB ¢

pa3HbIMU (HU3UYECKUMU CBOMCTBaMU. B3anmoielicTBHe METAIIJIOB ¢ HEMeTaJlIaMU (ILIMHKA C CEpOM, aTFOMUHUS C UOJOM),
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C pacTBOpamu KHUCJOT U menouend. ['openre metamioB (LIMHKA, XKeJe3a, MarHus B KUCIopoJe). BzaumoaeincTere a30THOM
Y KOHLICHTPUPOBAHHOM CEPHOU KUCIIOT ¢ MeAbt0. Koppo3ust MeTayuioB B pa3jIuyHbIX YCIOBUSAX U METObI 3aLIUTHI OT HEE.
Konnekuus pyn. BoccranoBnenne menu u3 okeuaa menu (I1) yrnem u Bogopogom. AnmomuHorepMust. Bzanmoaeicteus
cynbdara menu (II) ¢ xxene3om. CocTaBiieHre TAIbBAHUYECKUX JIEMEHTOB. DJIEKTPOJIU3 pacTBopa cyibdara memau (I1).
OOGpas3iipl MIEJTOYHBIX METAUIOB. Peakius okpanmBaHus MJIaMeHH COJISIMU IIEJIOYHBIX MeTaJuIoB. B3anumoneicTBre mutus
u HaTpus ¢ Bojoil. O6pa3ibl MetasioB ITA rpynmnel. BzaumopeiictBue kanbiius ¢ BoAoW. ['opeHne Maruus B Bojie U
TBEPIOM YTJIEKHCIIOM Tra3e. KauecTBeHHbIE peakiuy Ha KaTUOHBI MarHus, Kanblus, 6apus. [lepexoa xpomara B tuxpomar
u oOpatHo. [lonyyenue u uccienoBanue cBoicTB ruapokcuaa xpoma (I1I). OkucnurenbHble CBOMCTBA AMXpOMATA KaJHsl.
Mopenu KpuCTaNIMYECKUX PEIIeTOK HoMa, anmMasa, rpaduta. B3peiB cMecu Bogopoia ¢ KUCIOPOAOM (TpeMydero rasa).
I'openne cepsl, hochopa u yris B kucimopojie. Ob6ecuipeurnBanre OpoMHOM (HOTHOM) BOJIBI ATHICHOM. [ "ajoreHsl
(mpocTtele BemiecTBa). OKUCIUTENIbHBIE CBOMCTBA XJIOpHOM BOJIbI. [loyyeHue cosiHOM KUCIIOTHI U €€ CBOMCTBA.
[Tomyuyenue kucinopozna. [lonyueHrne OKCHUI0B TOPEHUEM MPOCTHIX U CIOXKHBIX BEIIECTB. B3auMoaencTBrue cepsl C
MeTasiaMy (aTIOMUHUEM, IMHKOM, *kene30M). [lonyuenue cepoBoopoaa U cepoBOIOPOIHON KUCTIOTHI, 10KA3aTENbCTBO
HaIM4ug cyib(Qua-uoHa B pacTBope. CBoiicTBa cepHOM KUCIOTHI. [lomyyeHue u pasziiokeHue Xjaopuaa aMMOHUS.
[Tonyuyenue okcuaa azora (IV) peakiueit B3auMo1eiCTBUS MEIU ¢ KOHIIEHTPUPOBAHHON a30THOM KUCIOTOM.
B3aumoneiictBue okcuaa azota (IV) ¢ Bojgoi. Pa3noxkenue HuTpaTa HaTpusi, TOpeHUE YepHOTO nopoxa. ['opeHue
docdopa, pactBoperue okcuza Gocdopa (V) B Bojie B HCCIIEIOBAHUE TTOJYYEHHOI'O pacTBopa HHAUKaTopoM. Kosmmekius
IPUPOAHBIX COeIMHEHUH yraepoaa. Kpucramnmnyeckue pemerku anMasa u rpadura. Ajncop6ius okecuaa azota (1V)
aKTUBUPOBaHHBIM yriieM. [lepexon kapOoHaTa B rusipokapOooHaT u o0patHo. Koyiekunu npupoJHbIX CUIIUKATOB U

MPOAYKIMHU CHIIMKATHOW MPOMBIIUIEHHOCTH. B3auMo1€eMCTBUE KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOU KHCJIOT, & TAKKE
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pa30aBIeHHON a30THOM KUCIIOTHI C MeJIbI0. B3auMoelicTBre aMMHUaKa U Memuiamuna ¢ XJIOPOBOJIOPOJIOM U BOJIOMN.

B3aumozpeiicTBue pactBopa ruipokcua HaTpus ¢ aM(pOTEpHBIM THAPOKCHIOM ITUHKA UITH ATFOMUHUA.

JlabopaTopHbIe ONBITHI.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

CBOWCTB.

O3HakomIIeHHE ¢ 00pa3amMu MpeICTABUTENEH Pa3HbIX KJIACCOB HEOPTAHUIECKUX BEIIECTB.
B3aumoieiicTBe MHOTOATOMHBIX CIIUPTOB M TJIIOKO3bI € (DETMHTOBOM KHUKOCTHIO.
KauecTBeHHbIe peakiuy Ha MOoHbI Fe*" n Fe’™.

O3zHakomiieHHE ¢ 00pa3iiaMu Mpe/ICTaBUTENIEH Pa3HBIX KJIACCOB OPraHUYECKUX BEIIECTB.
B3anmoeiicTBue METAIIIOB ¢ paCTBOPaMU KUCJIOT U COJIEH.

O3HaKOMJIEHHE C KOJUICKIIUEH Py,

B3auMmopencTBrE aFOMUHUS C PACTBOPAMU KUCJIOT U LIEJI0YEH.

[Tonydenue u n3ydeHue CBOMCTB TMAPOKCUAA AITFOMHAHMS.

KauecTBeHHbIE peakiy Ha KATUOHBI MEH.

Paznoxenue runapokcuaa meau (M).

[Tomyuyenue u uccienoBaHue CBOMCTB THAPOKCHUIA IIUHKA.

KauecTBeHHbBIE peaKIMU HA raJlOT€HU/I-UOHBI.

O3HaKOMJICHHE C KOJJICKIUEN TPUPOAHBIX COCAUHEHUHN CEpPHI.

KauectBennble peakiiuu Ha CyIbQua-, CyIbPUT- U CyIb(aT-aHUOHBHI.

KauecTBeHHas peakuyst Ha MIOH aMMOHHSL.

KauectBennas peakuus Ha (pocdaT-aHUOH.

[TonydeHnue yriaekucioro ra3a B3auMoOJEHCTBUEM MpaMopa C COJITHOW KUCIIOTOW U MCCIIETIOBAHUE €TI0
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24. KagecTBeHHas peakius Ha KapOOHAT-aHHOH.

25. IlonydeHne KpEMHHEBOM KUCIOTHI B3AaUMOACICTBUEM PACTBOPA CUIIMKATA HATPUSI C CUIIBHOW KUCIIOTOM.

26. PactBOpeHME KPEMHUEBON KUCIOTHI B IIEJIOYH.

IIpakTuyeckas padora Ne 3. [ToyueHue ra3oB ¥ U3y4eHUE UX CBOMCTB.

IIpakTHyeckas padora Ne 4. PenieHne 3KCIIEpUMEHTAIBHBIX 3a4a4 110 OPraHUYECKON XUMUHU.

IIpakTHyeckasi padora Ne S. Pemenne sKCIIEpUMEHTANIBHBIX 3a/1a4 110 HEOPTaHUYECKON XUMUMU.

IpakTHyeckas padora Ne 0. CpaBHEHUE CBOMCTB HEOPTAHUYECKHUX U OPTaHUYECKUX COEAUHEHU.

IIpakTnyeckas padora Ne 7. ['eHeTndeckas CBsI3b MEXAY KJIACCAMU HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB.

Tema S. Xumus u o0umecTso

XUMHUS U IPOU3BOACTBO. XUMHUECKAs MPOMBIIUIEHHOCTh. XUMHUUYECKasi TeXHONorus. Colpbe IJis
XMMHUYECKOW MPOMBIIUIEHHOCTH. BoJa B XMMUYECKON MPOMBIIIJIEHHOCTH. DHEPTUS 11 XUMUYECKOTO MTPOU3BOJICTBA.
HayuHnble npyuHIUITBI XUMUYECKOTO ITPOU3BO/ICTBA. 3alllMTa OKPYKAIOIIEH CpeJlbl M OXpaHa TPy1a MPU XUMHUUECKOM
pou3BoACTBE. [I[pON3BOACTBO aMMHUaKka U METAHOJIA B CpaBHEHUU. bruoTexHonorus. HanorexHonorus.

XuMus u celibckoe Xx03aicTBO. OCHOBHBIC HANPABIICHUS] XUMU3AI[UU CEILCKOT0 X03sMUCTBa. Y 100peHus U
uX Kinaccudukanus. XuMmudeckas meiaropanus nous. [lectunmabl 1 ux knaccugukanus. XUMHU3aIus KUBOTHOBOJICTBA.

XuMus u npobaeMbl OXpaHbl OKpyxawiei cpeabl. OCHOBHBbIE (haKTOPbl XUMUYECKOTO 3arpsi3HEHUS
okpyKatome cpeapl. Oxpana atMmocdepsl, BOAHBIX PECYPCOB, 3eMENbHBIX PECYPCOB OT XMMHUYECKOTO 3arpsi3HEHUS.

XHUMHUS U MOBCEJHEBHASA )XU3Hb 4elloBekKa. JlekapcTtBa. Morue U YUCTAIIKUE CPEICTBA. XUMUYECKUE
CpEICTBA TUTMEHBI U KOCMETUKH. MeXTyHapogHasi CHMBOJIMKA IO YXOJy 32 TEKCTUJIbHBIMU U3ACIUIMU. MapKupoBKa Ha

yHaKOBKaX MUIIEBBIX MPOAYKTOB U WH(POpMAITHs, KOTOPYIO OHA CUMBOJIM3UPYET.
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JemoncTpauuu. BuneodhparMeHTs! 110 MpOU3BOICTBY aMMUaka U MeTanoia. Cinai/ibl ¥ Ipyryue BUieoMaTepHatbl,
WLTIOCTpUpYIoIIe Ouo- u HanoTexHoJoruu. Komiekius «MunepansHbie y1oOpeHus». Koymekius necTuimios.
BuneodparMeHTsI 10 XUMHYECKONW METUOPAIIMH ITOYB U XUMH3AIUN KUBOTHOBOJICTBA. BrmeodparMeHTsI 1 Claiabl
AKOJIOTUYECKOM TeMaTHKHU. JloMaIHss, aBBTOMOOWMIIbHAS alITEUKH M alTeuyka XUMU4YecKoro kabunera. Komnekius
MOFOITUX U YUCTSIINX CPEICTB.

JlaGopaTopHbIe ONBITHI.

27.  O3HakomJieHHE ¢ oOpa3liaMH CPEACTB OBITOBOM XUMHHU U JIEKAPCTBEHHBIX MPENapaToB, U3y4YeHUE HHCTPYK-
IIUH K HAM 10 TIPaBHJIBHOMY M 0€30IMaCHOMY IIPHUMEHEHHUIO.

28. H3ydeHne MEXITyHApOIHOW CUMBOJUKH MO YXOAY 32 TEKCTHIHHBIMY M3CIUSIMH U MAPKUPOBKHU Ha
yHaKoOBKaXx MUIIEBLIX MPOIYKTOB.

3. TemaTnyeckoe NJIaHUPOBaAHHE

OO0mumii mepruoa 0OCBOEHUST y4eOHOTO TIpeIMeTa — 2 To/1a, KOJIMYeCTBO y4eOHbIX yacoB — 204, B TOM 4ucIe:

1 rox (10 xmacc): 3 gaca B Henento X 34 yueOHbIX Heqenu = 102 yueOHbIX yaca;

2 rox (11 kmacc): 3 yac B Henento x 34 yueOHbIX Henenu = 102 yyeOHBIX yaca.

Howmepa Ha3Banusa tem KoJsu4yecTBO 4acoB, 0TBOAMMOE HA
TeM H3YyYeHHe KaKI0H TeMbI
ITo u3manuro ITo HacTosAmIEeH
«Paboumne nporpaMmsl. paboueit
Xumus. 10 — 11 knaccsl. IporpamMmme

Astop O.C. I'abpuensH.

Y4eOHO-METOTNUECKOE

nocobue. — M.: [Ipoda,
2013»
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10 kiacc

3a BCCb Iepuoa 0OCBOCHUA yqeﬁﬂoro npeamMeTa

Brenenue. S 4yacoB S 4acoB
1. Crpoenue u kinaccuduKaimsi OpraHuYECKUX COCTMHECHUM. 10 gaca 10 gaca
2. Peakiun opraHm4ecknux COCAMHEHUN. 6 JyacoB 7 yacoB
3. YTrieBogopoasl. 24 gacoB 25 yacoB
4. Kucnopojiconepsxaire coeTMHECHUS. 23 4gaca 24 4qaca
3. YraeBoibl. 7 9acoB 8 yacoB
6. A3oTcoaepxkaiimre CoOeTMHECHUS. 9 yacoB 10 gacoB
7. buosornuecku akTUBHBIE COSTUHEHUS. 6 JyacoB 6 JacosB
8. XUMHUYECKUMN TTPAKTUKYM. '/ yacoB '/ yacoB
PesepBHOE Bpems S 4acoB -
11 xnacc
1. CrpoeHnue atoma 9 yacoB 10 yacoB
2. CtpoeHne BenecTBa. JIMcrepcHble CUCTEMBL. 15 gacoB 16 yacoB
3. XVWMHAYECKHUE PEAKITHM. 21 gac 22 4acoB
4. BemniecTBa 1 nx cBOMCTBA. 44 gaca 44 gacoB
5. XuMUS U 00IIECTBO. 9 yacos 10 yacos
Pe3epBHOE Bpems 4 gaca -
Bcero kom4ecTBo 4acoB, 0TBOAUMBIX HA U3YYEeHHE TEM, 204 yaca 204 yaca
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