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IHosicHUTEABLHAA 3AIIMCKA

Pabouass mporpamma mo xumum (10 — 11 xmaccel) coctaBieHa B cOOTBeTCTBHU ¢ DenepanbHbIM TOCYIApPCTBEHHBIM
0o0pa3oBaTeIbHBIM CTAHAAPTOM CpeaHero (MmojiHoro) oobmiero odpazoBaHusi / MuHuUCTEpcTBO 0OpazoBaHusi U Hayku PD. — M.:
[Ipocsemenue, 2011 r.

SABnsiercst yactbto OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI cpeiHero (MoJaHOTo) 001iero oopazosanus MbOY
rumHa3uu Ne 11 r.o. Camapa.

[Iporpamma coctaBiieHa Ha OCHOBe u3AaHui: « [IpumepHbie MporpamMmsl 1o yueOHbIM npeameram. Xumus. 10-11
kiaccel. — M.: TIpoceemenue, 2010, (CtanmapThl BTOPOTO MOKOJICHHMS )»

Hcnonb3yembie y4eOHUKU:

INa6puensn, O.C. Xumus. 10 knacc: yue6. aist odmeoopazonar. yupexaenuii / O.C. I'abpuensn. — M.: [Ipoda, 2015.

INa6puensn, O.C. Xumus. 11 knacc: yue6. aist odmeoopazonar. yupexaenuii / O.C. I'abpuensn. — M.: [lpoda, 2015.

10 knacc
1. Ilnanupyemble pe3yJbTATHI OCBOCHHUS Y4e0OHOI0 MpeaMeTa
JINYHOCTHBIMHM Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMH CPEIHEH (IMOJHOM) MIKOJIbI MPOTPAMMBI IO XUMHHU SIBJISIFOTCS :
1) B IIGHHOCTHO-OPUCHTAIMOHHOU Cepe — TyBCTBO FOPAOCTH 32 POCCHICKYIO XUMHUYECKYIO HayKy, TYMaHU3M,
OTHOILIEHUE K TPYAY, LIEJIEYyCTPEMIIEHHOCTD;
2) B TPYZ0BOM cpepe — TOTOBHOCTHh K OCOZHAHHOMY BBIOODPY JanbHEHIIeH 00pa3oBaTeIbHON U MPOQPECCUOHATEHON

TPaeKTOPHHU;



3) B [TIO3HABATEIbHOU cpepe — yMEHHE YIPaBISITh CBOCH MO3HABATEIbHON JEATEbHOCTHIO.

MeTanpeaMeTHBIMH Pe3yJbTATAMM OCBOCHUS BBIITYCKHUKAMH CpeaHel (TIOTHOM) ITKOJIBI TPOTrPAMMBI 110 XHMHH
SIBJISTFOTCSI:

1)  HCIOJIb30BaHHWE YMECHHI W HABBIKOB PA3IUYHBIX BUOB II03HABATEIBLHON ACATCIbHOCTH, TPUMEHEHNE OCHOBHBIX
METOJIOB TTO3HAHUS JISl U3YYCHHSI PA3JIMYHBIX CTOPOH OKPYXKAIOIIEH AeHCTBUTCIIBHOCTH;

2)  WCMOJNBb30BaHME OCHOBHBIX MHTEIICKTYalbHBIX ONepaliyi: (opMyIupoBaHUe THIIOTE3, aHAJIN3 U CHHTE3, CPaBHEHUE,
000011IeHHEe, CHCTEMAaTH3AIIMSI, BBISIBIICHUE TPUYHMHHO-CJICACTBEHHBIX CBS3CH, IIOUCK aHAJIOTOB;

3)  yMeHHe TeHEepHpOBaTh HJEH U ONPEACIATh CPEACTBA, HEOOXOJUMBIC I UX PealIU3allHH;

4)  yMeHue OmpeaesaTh LU U 3a]a4d, BLIOUPATh CPeCTBA Pealn3alii U MPUMEHSITh MX HA IIPAKTHKE;

5)  wucnoab30BaHUE PA3THYHBIX HCTOUHHUKOB MH()OPMAIIHH.

B obnacTi mpeaMeTHBIX Pe3yabTATATOB U3YYCHHUS XHMHH MTPEIOCTABISIOT YICHUKY BO3MOKHOCTh Ha CTYIICHU CPETHETO
(mosHOTO) 001IIETO 00pa30BaHUsI HAYUUTHCS:

A) Ha 6a30BOM YpOBHE:

1. B no3HaBareapHOU chepe:

- AaBaTb OIIPCACIICHUA N3YUCHHBIX TIOHSATHI: BCIICCTBO (XHMH“IGCKI/Iﬁ 9JICMCHT, aTOM, HOH, MOJICKYJId, KPUCTAJNIMYCCKas
peuiCTKa, BCIICCTBO, XUMHUYICCKAA (I)OpMYJ'Ia, OTHOCHUTCJIbHBIC aTOMHasA U MOJICKYJIAPHAA MACChl, B&JICHTHOCTb, OKCHAbI, KHUCJIOTHI,
OCHOBaHM:, COJIH, aM(i)OTepHOCTI), HHIUKATOD, HepI/IOI[I/I‘-IeCKI/Iﬁ 3dKOH, IICPUOANICCKAA CUCTCMA, IICPUOANICCKAA Ta6J'II/ILIa,

H30TOIIbI, XUMHUYCCKAA CBA3b, DJICKTPOOTPULATCIbHOCTDb, CTCIICHb OKUCJICHH, BJIeKTOJ'II/IT); XUMHUYCCKasA pCaKIusd (XHMI/I‘{GCKOG



ypaBHEHHUE, FT€HETUYECKas CBsI3b, OKUCIEHUE, BOCCTAHOBIICHUE, AIEKTPOIUTHYECKAs TUCCOLUALUS, CKOPOCTh XMMHUYECKOM
peakuun);

- OIIUCBIBATh SKCIIEPUMEHTBI, UCIIOJIb3YsI AJIs1 3TOTO €CTECTBEHHBIN A3BIK U SI3bIK XUMUU;

- ONIUCBIBATh U pa3inyaTh U3YUEHHbIE KJIACCHI HEOPTraHMYECKUX COEAMHEHM, MPOCTHIE U CIOKHBIE BEIIECTBA, XUMUUYECKUE
peakuuu;

- KJIacCU(PUIMPOBATH U3yUYEHHBIE OOBEKTHI U SIBJICHHUS;

- HaOII0AAaTh IEMOHCTPUPYEMBIE M CAMOCTOSITEILHO MTPOBOJIMMBIE OMBITHI, XKMHUUYECKHE PEAKIINH, POTEKAIOLIHE B
OpUPOJIE U OBITY;

- IeJaTh BBIBOJBI U YMO3AKIIOUCHUS U3 HAOJII0I€HNI, N3YYEeHHBIX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBAThH CBOMCTRA
HEU3yUYEHHBIX BEIIECTB 10 aHAJOTUU C U3YUYEHHBIM;

- CTPYKTYpUPOBATh N3YUYEHHBII MaTeprall U XUMUYECKYIO MH(POPMAIIHIO, TOIYYEHHYIO U3 IPYTUX UCTOYHUKOB;

- ONMCHIBATh CTPOCHHUE aTOMOB 1 — 4 1epro10B € UCIOJIB30BAaHUEM 3JIEKTPOHHBIX KOH(PUTYpaLUii aTOMOB;

- MOJIETIUPOBATh CTPOEHHE aTOMOB JIEMEHTOB IIEPBOT0 — TPETHEr0 MEPUOAOB, CTPOCHUE MPOCTEUIINX MOJIEKYIL.

2. B IeHHOCTHO — OpUEHTAIIMOHHOM cdhepe:

- aHaJTM3UPOBATH M OLICHUBATH MOCIEACTBUSA JIJISl OKPYKAIOIICH cpeibl OBITOBON M MTPOU3BOICTBEHHON JEATEIHLHOCTH
YeJi0BeKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB.

3. B chepe tpy10BOI N€ATENHHOCTH:

- IIPOBOJHTDH XUMHYECKUM OKCIICPHUMCHT.

4. B chepe 0€30IMaCHOCTH KU3HEIEITEILHOCTH




- OKa3bIBaTh MEPBYIO MIOMOIIH TIPU OTPABIICHHUSIX, 0’KOTAaX U APYTHX TPaBMax, CBI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM
000pyI0BaHHEM.
b) Ha npodunbHOM ypoBHE:

1. B mo3HaBarenpHOM cdepe:

- 1aBaTh OTPE/ICICHUSI N3YICHHBIX TIOHATHI: BEIICCTBO (XUMUYECKUI IIEMEHT, aTOM, HOH, MOJICKYJIa, KPUCTAJLTHICCKasT
pelIeTKa, BEIIECTBO, XUMUYECKast (opMyJia, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJIIpPHAs MacChl, BAJICHTHOCTh, OKCUJIBI, KHCIIOTHI,
OCHOBaHHS, COJIH, aM(POTEPHOCTh, UHIUKATOP, ICPUOANICCKUI 3aKOH, IEPHOIUICCKAs CHCTEMa, ITIepUoInYecKast Ta0uIa,
M30TOIIbI, XUMHUYECKAs CBS3b, JICKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKUCIICHUS, SJICKTOJIUT); XUMUYECKas peaKIus (XUMHUYECKOE
ypaBHCHHE, TEHETUYECKAs CBSI3b, OKUCIICHUE, BOCCTAHOBJICHUE, DJICKTPOIMTHYCCKAS JTUCCOLUAIINS, CKOPOCTh XUMHUYCCKOH
peaKiumn);

- OITUCBIBATH KCIIEPUMEHTBI, UCIIOJIB3YsI AJIsI STOTO €CTECTBEHHBIN SA3BIK U SI3bIK XUMUU;

- 00BSICHATH CTPOCHHUE M CBOMCTBA M3YYEHHBIX KIIACCOB HEOPTAHUUYECKUX U OPTaHUYECKUX COCIUHEHUN;

- KTacCU(UIMPOBATH U3YUEHHBIE 0OBEKTHI U SIBJICHUS,

- HaOII0AaTh IEMOHCTPUPYEMBIE 1 CAMOCTOSITEIHLHO MTPOBOJIUMBIE OTIBITHI, XKMHUUYECKHUE PEAKIINH, POTEKAIOIHE B
pUpoAe U OBITY;

- ICCTIEI0BATh CBOMCTBA OPTAHMYECKUX U HEOPTAaHUYECKUX BEIIECTB, OMPEACIATh UX MPUHAIEHKHOCTh K OCHOBHBIM
KJjIaccaM COCJIMHCHUI;

- 000011aTh 3HAHUS U JeIaTh 000CHOBAHHBIE BBIBOBI O 3aKOHOMEPHOCTSIX N3MEHEHUSI CBOMCTB BEIECTB;

- CTPYKTYpPUPOBATh U3yUYEHHBIA MaTepUAIl U XUMHUUECKYIO0 HHPOPMAIIUIO, TOTYYCHHYIO U3 IPYTUX UCTOYHUKOB;



- UIHTEPIIPETUPOBATH HHPOPMAIIUIO, TTOJYUEHHYIO U3 APYTUX UCTOUHUKOB, OIICHUBATh HAYYHYIO JOCTOBEPHOCTH;

- 00BSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIIUM, MPOrHO3UPOBATH BO3MOXKHOCTH UX MPOTEKaHUs Ha
OCHOBE 3HAaHUU 1 3aKOHOB;

- O0BSICHATH CTpOeHHE aTOMOB 1 — 4 IeproI0B ¢ UCTIOJIB30BAaHUEM DJICKTPOHHBIX KOH(PUTYpaALU aTOMOB,

- MOJEIIUPOBATH CTPOECHUE MPOCTEUIINX MOJIEKYJT;

- MPOBOAUTH PACUYEThI 0 XUMUUYECKUM (HOPMYJIaM U YpaBHEHUSIM;

- XapaKTEPU30BATh U3YUYECHHBIC TCOPUH;

- CAaMOCTOSATENILHO JIOOBIBATh HOBOE ISl CE€0S1 XUMUYECKOE 3HAHUE, UCTIOIB3YS IOCTYITHbIE HCTOYHUKH UH(POpMAITUH.

2.B IICHHOCTHO — OPUMEHTAIIMOHHOM cdaepe:

- IPOrHO3UPOBATH, AHAJIM3UPOBATH U OLUCHUBATD ITOCIICACTBUS OJIA Oprmammeﬁ CpCabl OBITOBOM U HpOHBBOI{CTBGHHOﬁ
JACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCIICCTB.

3. B cdhepe tpy10BO# 1€ATENBHOCTH:

- CaMOCTOATCJIbHO INNIAHUPOBATb U IIPOBOJIUTDH XUMHYCCKUMN OKCIICPUMCHT.

4. B chepe 6€30I1aCHOCTH KU3HEIEITEILHOCTH

- OKa3bIBATh IICPBYIO IIOMOIIb IIPHU OTPABJICHUAX, OKOI'aX U APYIUX TpaBMaX, CBA3aHHBIX C BCIICCTBAMHA U Ha60paT0pHBIM

000pyTI0BaHHEM.



11 kaace
1. IInanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOr0 NpeaMeTa

JINYHOCTHBIMHU pe3yJIbTaTaAMM OCBOCHHUS BBITYCKHUKAMU CPEAHEN (ITOJHOM) MIKOJIBI IPOrPaMMBbI IO XUMHH SIBIISIFOTCS :

1) B IICHHOCTHO-OPUEHTALMOHHOU c(hepe — UyBCTBO FOPAOCTH 32 POCCHUICKYIO0 XUMUYECKYIO HAYKY, TYMaHU3M,
OTHOILIEHHE K TPYAY, LEJICyCTPEMIIEHHOCTb;

2) B TpPYIOBOW chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasibHEHIIeH 00pa3oBaTeIbHON 1 MPO(HECCHOHATBHOM
TPACKTOPUU;

3) B O3HaBaTEIbHON chepe — yMeHHE yIPaBIATh CBOCH MO3HABATEILHON JCATEIBHOCTHIO.

MertanpeaMeTHBIMHU pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMU CpeHEH (ITOJIHOM) IIKOJIBI TPOTrPaMMBbI IO XMMHUHU
SABIISIFOTCS:

1)  wucnoip30BaHME YMEHHU M HABBIKOB Pa3IMYHBIX BHOB NIO3HABATEIBHOW ACATEIIEHOCTH, IPUMEHEHHE OCHOBHBIX
METOJIOB [TO3HAHUS JJIsl U3YUYEHUS PA3IMYHBIX CTOPOH OKPY:KaoIel AeCTBUTEIBHOCTH;

2)  WCIOJBh30BaHHE OCHOBHBIX HHTEIUICKTYaIbHBIX ONepanuii: popMyIrpoBaHUE THIIOTE3, aHATIH3 U CHHTE3, CPaBHCHUE,
000011IeHe, CUCTeMaTH3AallMsl, BBIIBJICHHE IPUUNHHO-CIIEACTBEHHBIX CBA3€EH, MONCK aHAJIOTOB;

3)  yMeHHue TreHepupoBaTh HIEH U ONPENEISITh CPEACTBA, HEOOXOIUMBIE JIJISl KX pealln3alluy;

4)  yMeHHe OIpeNeNiTh [EeNU U 3a/1a4l, BRIOUPATh CPEICTBA pealln3alluil U MPUMEHATh UX Ha MIPAKTUKE;

5)  ucmoibp30BaHKE Pa3TMYHBIX HCTOYHHUKOB HH(POPMAITUH.



B o06yacTv mpeAMeTHBIX Pe3yJbTATATOB M3YUYCHUS XHMHUH MPEIOCTABISIIOT YICHUKY BO3MOYKHOCTh Ha CTYIICHH CPETHETO
(mosHOTO) 0011IETO 00PAa30BaAHUSI HAYUUTHCS:
A) Ha 6a30BOM YpPOBHE:

1. B mo3HaBarenpHOM cdepe:

- 1aBaTh OTPE/ICICHUSI N3YICHHBIX TIOHATHI: BEIICCTBO (XUMUYECKUI IIEMEHT, aTOM, HOH, MOJICKYJIa, KPUCTAJLTHICCKasT
pelieTKa, BEIIeCTBO, XUMUYecKast (hopMyJsia, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJISIpHAsi MAaCChl, BAJIGHTHOCTh, OKCHIbI, KUCJIOTBI,
OCHOBaHHS, COJIH, aM(POTEPHOCTh, UHIUKATOP, ICPUOANICCKUI 3aKOH, IEPHOIUICCKAs CHCTEMa, ITIepUoInYecKast Ta0uIa,
M30TOIIbI, XUMHUYECKAs CBS3b, JICKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKUCIICHUS, SJICKTOJIUT); XUMUYECKas peaKIus (XUMHUYECKOE
ypaBHECHHE, TEHETUYCCKAs CBSI3b, OKUCICHUE, BOCCTAHOBIICHUE, DJICKTPOIMTHYCCKAS JUCCOIUAIINS, CKOPOCTh XUMHUYECKOH
peaKiumn);

- OITUCBIBATH KCIIEPUMEHTBI, UCIIOJIB3YsI AJIsI STOTO €CTECTBEHHBIN SA3BIK U SI3bIK XUMUU;

- OIIUCHIBATh U pa3inyaTh U3yUEHHbBIE KJIACCHl HEOPraHUUYECKUX COSUHEHUH, IIPOCTHIE U CIOKHBIEC BEIIECTBA, XUMUYECKUE
peakuuu;

- KJTacCU(UIMPOBATH U3YUEHHBIE OOBEKTHI U SBJICHUS,

- HaOII0JaTh IEMOHCTPUPYEMBIE 1 CAMOCTOSITEIHHO MTPOBOIUMBIE OTIBITHI, XHMHUUYECKHUE PEAKIINH, MPOTEKAIOIHE B
pUpoAe U OBITY;

- JIeJIaTh BBIBOJIBI M YMO3AKIIOUCHUS W3 HAOIOICHUH, U3YYEeHHBIX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATH CBOMCTBA
HEW3YYCHHBIX BEUIECTB M0 AHAJIOTUU C U3yUYEHHBIM;

- CTPYKTYpPUPOBATh U3yUYEHHBIA MaTepUAIl U XUMHUUECKYIO0 HHPOPMAIIUIO, TOTYYCHHYIO U3 IPYTUX UCTOYHUKOB;



- OIIUCBIBATh CTPOEHUE aTOMOB 1 — 4 IepHOI0B C UCIIOJIB30BAaHUEM 3JIEKTPOHHBIX KOH(UTypaluii aTOMOB;
- MOJEJIMPOBATh CTPOECHUE aTOMOB JJIEMEHTOB IIEPBOrO — TPETHETO NIEPUOJOB, CTPOCHUE IIPOCTEUIINX MOJIEKYIL.

2. B 11eHHOCTHO — OpHUEHTAIIMOHHOM cdepe:

- AHAJIM3UPOBATh U OOCHUBATDL IMOCIICACTBUA JJIA OKPY)KaIOH_ICﬁ Cpeanbl OBITOBOM U HpOPI?;BOI[CTB@HHOfI ACATCIBHOCTU
YCJIOBCKA, CBSI3aHHOM C Hepepa60TI<0171 BCIICCTB.

3. B cdhepe TpynoBoi neITEILHOCTH

- IPOBOJAHTH XUMHYCCKUM 9KCIICPUMCHT.

4. B cihepe 6e30MaCHOCTH XKUZHENECATEILHOCTH

- OKa3bIBaTh MEPBYIO MIOMOIIIb MIPU OTPABIICHHUSIX, 0’KOTaX U APYTMX TPaBMax, CBI3aHHBIX C BEIICCTBAMU U JJa0OPATOPHBIM
000py1I0BaHHEM.
b) Ha mpodusHOM ypOBHE:

1. B no3HaBareapHOU cdepe:

- IaBaTh OMpe/EICHUS N3YUCHHBIX TTOHATHII: BEIIECTBO (XUMUYECKUI AIIEMEHT, aTOM, HOH, MOJIEKYJIa, KpUCTAJLUTUYECKas
pelieTka, BEIIeCTBO, XUMU4ecKasi (hopmMyiia, OTHOCUTEIbHBIE aTOMHAS U MOJICKYJISIPHAsI MacChl, BaJICHTHOCTb, OKCUIbI, KUCJIOTHI,
OCHOBAaHHUS, COJIH, aM(POTEPHOCTh, UHIUKATOP, MEPUOANIECKII 3aKOH, IEPHOUIECKAsl CUCTEMa, TIePUOInYecKas Ta0IuIla,
M30TOIbI, XUMUYECKAsI CBA3b, AIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHHUS, JIEKTOJIUT); XUMUYECKask peakius (XUMUYECKOe
ypaBHEHHE, TEHETHYECKas CBSI3b, OKUCIIEHUE, BOCCTAHOBIICHUE, SJIEKTPOJIUTHYECKAS TUCCOLUUALINS, CKOPOCTh XUMUYECKON
peaKkiun);

- OIIUCBIBATBH 3KCIICPUMCHTBI, UCIIOJIB3Ys AJIA 3TOI'O €CTECTBCHHBIN S3BIK U SI3bIK XHUMHU,



- O0BSICHSITH CTPOCHUE U CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTAHUUYECKUX U OPTaHUUECKUX COCTMHEHU;

- KJ1acCu(UIIMPOBATh U3YUEHHBIE OOBEKTHI U SIBJICHUS;

- Ha0JI01aTh IEMOHCTPUPYEMBIC U CAMOCTOSATEIIBHO MTPOBOJAUMBIC OMBITHI, XUMUYECKUE PEAKIINH, MPOTEKAIOIHE B
pUpPOAE U OBITY;

- UCCJIEIOBATh CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKHUX BEIIECTB, OMPEIEIIATh UX NPUHAIIIEKHOCTh K OCHOBHBIM
KJaccaM COCIUHCHUIM;

- 0000111aTh 3HAHUS U JIeJIaTh 000OCHOBAHHBIE BHIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHUS CBOMCTB BEIIIECTB;

- CTPYKTYPUPOBATh N3yUYCHHBIA MaTepUall U XUMUUECKYIO0 HHPOPMAITUIO, TIOTYYCHHYIO U3 IPYTUX UCTOYHHKOB;

- UHTEPIIPETUPOBATH HHPOPMAIIHIO, TTOJYYEHHYIO U3 APYTUX UCTOUHUKOB, OIIEHUBATh HAYYHYIO JJOCTOBEPHOCTD;

- 00BSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEAKIINM, MPOrHO3UPOBATH BO3MOXKHOCTH UX MPOTEKaHUs Ha
OCHOBE 3HAaHUU 1 3aKOHOB;

- 00BSICHATH CTpOS€HHUE aTOMOB 1 — 4 TIEpHOJI0B ¢ UCTIOIB30BAaHNEM DJICKTPOHHBIX KOH(PUTYypaIuii aTOMOB;

- MOJEIIUPOBATH CTPOCHUE MPOCTEUIINX MOJICKYT;

- MPOBOAUTH PACUYEThI IO XUMUUYECKUM (DOPMYJIaM U YpaBHEHUSIM;

- XapaKTEPU30BaTh N3YUYCHHBIC TCOPUH;

- CAaMOCTOSTEIIBHO JIOOBIBATh HOBOE IS C€0SI XUMHUUSCKOE 3HAHKE, UCIIOJIb3Ys JOCTYITHBIC HCTOYHUKH HH(pOpMAIIHH.

2. B IeHHOCTHO — OpUEHTAIIMOHHOU chepe:

- POTHO3WPOBATh, AHATU3UPOBATH U OIICHUBATH MOCIICICTBUS JIJIs1 OKPYXKAIOIIEH CpeIbl OBITOBOM U MPOU3BOACTBEHHOM

JESATEILHOCTH YEJIOBEKA, CBA3AHHOU C MepepabOTKOM BEIIECTB.
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3. B cdhepe TpynoBoi neITEIHHOCTH

- CAMOCTOATCIIbHO IIJIAHUPOBATL U ITPOBOAUTDH XUMHYCCKUM 9KCIICPUMCHT.

4. B cihepe 6e30MaCHOCTH KU3HENECATEILHOCTH

- OKa3bIBaTh MEPBYIO MTOMOIIIL IPU OTPABIICHUSAX, 0KOTaX U IPYTUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMHU U J1TA0OPATOPHBIM

000pyTI0BaHHEM.
2. Conep:xanue yuyeOHoro npeameta. 10 — 11 kiaccsl. ba3oBblii ypoBeHb.
2.1 Opranunueckas xumus. 10 kiacc

Beenenue

Metonsl HaydHOTO Mo3HaHus. Habmoaenue, npeanonoxenue, runotesa. [louck 3akonomepHocTeil. Hayunsiii
JKCIIEpUMEHT. BriBO.

JMemoncTpauuu. BuneodparMeHTsl, ciaiiipl ¢ n300pakeHUSIMU XUMHUECKON Tab0paTOpru, POBEICHUS XUMUYECKOTO
JKCIIEpUMEHTA.

Tema 1. Teopusi cTpoeHHUsI OPraHMYeCcKNX COeTUHEHU I

Teopuss cTpoeHUS OpPraHuYecKUuX coeaumHeHuu. [Ipeamer oprannueckon xumunu. MecTo u 3Ha4€HuUE opra-
HUYECKOW XMMHU B CUCTEME €CTECTBEHHBIX HayK. BaneHTHOCTh. XuMuueckoe cTpoeHrue. OCHOBHbIE MOJI0KEHHS TEOPUU
CTPOEHUs OPraHNUYECKUX coeAuHeHu. M3oMepus u n3omepsl.

JemoncTpauuu. [InaBnenue, o0yrimmBaHue U TOPEHUE OPTAaHMYECKUX BeIIecTB. Moenn MOJIEKyJT IPeACTaBUTENCH

Pa3JIMYHBIX KJIACCOB OPraHUYCCKUX COCHHHGHHﬁ.
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JladopaTopHbie onbIThI. 1. OnpeneneHue 3MEMEHTHOTO COCTaBa OPTAHUYECKUX COEMHEHNM. 2. M3roToBiienne monaeneu
MOJIEKYJ OPTaHUYECKUX COCTNHEHUM.

Tema 2. YriieBogopoas! 1 X NPUPOJAHbIE HCTOYHUKH

A 1 x a H bl [IpupoaHBIil Ta3, €ero cOCTaB ¥ NPUMEHEHUE KaK UICTOYHHUKA SHEPTUU U XUMUYECKOTO ChIPbS.

I'omonornueckuii psa NpeAEIbHBIX YIIIEBOAOPOAOB. M30Mepus 1 HOMEHKIATypa ajJlkaHOB. MeTaH U 9TaH Kak
npencraBuTeny ankaHoB. CBoMCTBa (ropeHue, peakiuu 3aMelleHus, TMpou3, aeruapuposanue). [I[pumenenue.

ANKeHBbl. DTUJIEH KaK MpeJCTaBUuTENb alIKeHOB. [loydueHre sTuieHa B MPOMBIIIJIEHHOCTH U B JIabopaTopuu
(mermaparanus staHona). CpoicTBa (ropeHue, XpoMHUpOBaHUE, THApATAIUs, TOJIMMepu3alus, okucienue pacteopom KMm04) u

IMPUMCHCHUC 3TUJICHA. ITonudTrnen. OCHOBHBIC OHATHS XUMHHU BBICOKOMOJICKYJIIPHBIX COGHHHGHHﬁ. PeaKHI/II/I IMMOJIMMCPHU3alINU

Huensl. byTaanen u u30mpeH Kak NpecTaBUTEIN AUEHOB. Peakiiuu nprucoeIuHeHus ¢ y4acTHEM COIPSKEHHBIX JUEHOB
(6pomupoBanue, monuMepusanus). HatypaibHblii ¥ CHHTeTHYECKHI KayuyKku. Pe3uHa.

ANKUHBI. AUETUICH KaK MPEACTaBUTENb aKUHOB. [lonyyeHue aneruieHa KapOUIHBIM U METAaHOBBIM CIIOCOOAMH.
CgoiicTBa (ropeHue, OpoMupoBaHue, TUAPATAIUS, TPUMEPHU3AIUs) U TPUMEHCHHE alleTUIIeHA.

Apensl. benson kak npeacraButens apeHoB. CBoiicTBa OeH301a (TOpeHue, HUTPOBAHKUE, OPOMHUPOBAHKE) U €TO
MIPUMEHEHHE.

Hedtr u cnoco6nl ee mepepaborku. CocraB HedTu. [lepepaboTka HEDTH: TIEpeTOHKA U KPEKHHT.

JemoncTpaumu. ['opennie MmeTaHa, 3TujieHa, aletuieHa. OTHOLIEHHE METaHa, STUJIEHA, alleTUJIeHa U O€H30J1a K pacTBOpam

NepMaHranara kajausi u 6pomHoit Boze. [losyyenue sTuieHa peakuuei geruapaTaiuy 3TaHoIa, alleTUIeHa — FUIPOIU30M
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KapOuaa kanblus. PaznoxkeHue kayyyka Ipu HarpeBaHUHU, UCIIBITAHUE MPOAYKTOB pa3yIoKeHHUs Ha HenpeaeabHocTh. Komnekus
o0pa3noB HeTH 1 HEDTENPOAYKTOB.

JlabopaTopHbie onbIThL. 3. O0HApYKEHHE HETPEACIbHBIX COSTMHEHUH B KUAKUX HepTenpoaykrax. 4. [lonyuenue u
cBOiicTBa aneTmieHa. 5. O3Hakomiienue ¢ komiekueil «HedTs 1 npoayKTsl ee nepepaboTKm».

Tema 3. Kucsiopoacoaep:xamue OpranniecKue coeInHeHUust

Conuptel. MeTraHon v 3TaHOJ Kak MPEACTaBUTENN MPEAEIbHBIX OJIHOATOMHBIX cIUPTOB. CBOICTBA 3TaHONa (TOPEHUE,
OKHUCJICHHE B allbJIeTu/1, neruaparamnus). [lonydeHue u npuMeHeHue 3TaHosa. [ uiepuH Kak eiie oAuH NpeCTaBUTENb
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHast peakiiysi Ha MHOTOATOMHbBIE CITUPTHI.

® e u o 1. [lonyuyenue penosna u3z kameHHoro yrisg. KaMeHHBIM yroJib 1 €ro ucrnonb3oBanue. KokcoBanne kaMeHHOTO yTJis,
Ba)KHEUIINE MPOAYKTHI KOKCOXHUMHUYECKOTO MMPOU3BOJICTBA.

B3aumHoe BiusiHue aTOMOB B MOJIeKyJie peHomna (B3auMoeicTBre ¢ OpOMHOM BOAOW U THAPOKCcUIOM HaTpus). [lonydyenue
U IpUMEHeHHe PeHoa.

Anbpaerunas. QopManbaerua U aleTalbIETU] KaK NPEACTaBUTENN allbleru1oB. CBONCTBA (peaKUus OKUCICHUS B
KHCJTIOTY ¥ BOCCTAHOBJICHUS B CIIHPT, PEAKIUS MOJIUKOHACH CAHK GopMmanbaeruaa ¢ penonom). [lonydenue (okuciaeHueM
CIIUPTOB) U IpUMEHEHHE GopMambaeruaa u anerainpaeruaa. ernonodopmanbaeruanbie miactMacchl. KapOoHOBEIE
KHUCITOTHI. YKCYCHasi KHCIIOTa KaK MPEACTaBUTENb MPEeIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KMCIOT. CBOMCTBA YKCYCHOM
KHUCIIOTHI (B3aMMOJIEHCTBHE C METAJUTAMH, OKCHIaMH METAJIJIOB, TUIPOKCUIAMHU METAIIIOB U COJISIMU;, PEAKIIHsI 3TepUPUKAIIN ).

[IpruMmeHeHne yKCyCHOM KUCIIOTBI.
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CrnoxHbie 3pupbl U xupbl. CloxkHbIe 3QUPHI KaK MPOAYKTHI B3AUMOJICUCTBUS KUCIOT CO CIUPTAMU. 3HAYCHUE
CJIOKHBIX 9(UPOB B MPUPOJIC U KU3HU YETOBEKA.

XKupsbl kak cioxkHbIe A(OUPHI TIIUIIEPUHA U )KUPHBIX KApOOHOBBIX KUCIOT. PacTUTENbHBIE U dKUBOTHBIE dKUPBI, UX COCTAB.
I'mpposns nin oMmbuieHUE KUpoB. Mbuto. [IpuMeHeHue Kupos.

Yraesonwl. [lonstue 06 yriaeBoaax. ['moko3a kak npeacTaBuTeb MoHOcaxapuaoB. [IoHsTHE 0 NBOMCTBEHHON (PYHKIIUU
OpPraHUYECKOr0 COCAMHEHHUS Ha MPUMEPE CBOMCTB ITIOKO3bI KaK ajibjJeTiaa ¥ MHOTOATOMHOI'O CIIUPTAa — aJIbJACTHUA0CIHPTA.
Bbpoxenue riroko3bl. 3HaUCHHE U IPUMEHESHHE TIIFOKO3HI.

Caxapo3a Kak NnpeJcTaBUTeNb UCaXapUJIOB.

Kpaxman u niemirono3a kak nmpeacTaBuTeNu moiucaxapuaoB. CpaBHEHHE UX CBOMCTB U Ouojoruyeckast poiib. [I[pumeHenue
ATUX MOJINCAXAPUIOB.

JMemoncTpanuu. OKucIeHrE ciupTa B alibierul. KauecTBEHHbIE peakliMi Ha MHOTOATOMHbIE CTUPTHI. Kosuekuus
«Kamennsiit yronby. Komnekius npoaykToB KOKCOXUMHAYECKOTO MPOU3BOACTBA. PacTBOpuMOCTh (peHos1a B BO/IE€ MPU 0 OBIYHOIM
TEeMIIepaType U npy HarpeBaHuu. KauecTBeHHbIE peakini Ha GeHoll. Peakius cepeOpsiHOTO 3epKajia albIEeTUI0B U TITIOKO3bI.
OkucneHue aabJIeruI0B U TIIOKO3bI B KUCIOTY ¢ ToMolsto ruapokcuaa meau (I1). KauectBennas peakiusa Ha Kpaxmant.
Komnexmus a¢upHbix Macen. Komnekmnus mmactMmace u uznenuit u3 Hux. Konmekius HCKyCCTBEHHBIX BOJIOKOH U U3JIETNI U3 HUX.

JlabopaTopublie onbIThl. 6. CBolicTBa ATHIOBOTO criupTa. 7. CBoiicTBa riunepuna. 8. CorictBa popmanbaeruaa. 9.
CaoiicTBa ykcycHou kuciotbl. 10. CBolictBa xkupoB. 11. CpaBHeHHE CBONCTB PaCTBOPOB MbLUIA M CTUPAJIBHOTO MOpoIiKa. 12.

CaoiicTBa ritoko3sl. 13. CBoiicTBa kpaxmania.
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Tema 4. Azorcoaep:xaiyue OpraHnyecKre CoeAuHeH s

AMuHB. MeTunaMuH Kak IpeacTaBUTENb ali(paTHIeCKUX aMUHOB ¥ aHUJIMH — Kak apoMaThudeckux. OCHOBHOCTH
aMUHOB B CPaBHEHHUH C OCHOBHBIMH CBOMCTBAMU aMMHaKa. AHWIMH U €r0 CBOMCTBA (B3aUMOJICHCTBUE C COISTHON KUCIIOTON U
OopomHoit Bosoil). [lonyuenue anununa no peakuuu H. H. 3ununa. [Ipumenenue anunuxa.

AMUHOKHUCIOTHI. [ JTMIHMH U aJTaHUH KaK MPEICTABUTEIIN TPUPOJIHBIX AMUHOKHUCTOT. CBOMCTBA aMUHOKHCIIOT KaK
aMmdoTep- HbIX OPraHUYECKUX COSAUHEHUN (B3aUMOJICUCTBUE C IIejouaMu U KuciaoTamu). OOpa3oBaHUe MOTUNIETITHIOB.
AMMHOKaNpoOHOBasi KUCJIOTA KaK MPEICTABUTE]Ib CHHTETUYECKUX aMUHOKUCIIOT. [IOHATHE O CHHTETMYECKUX BOJIOKHAX Ha
pUMepe KarpoHa.

benku. benku kak nonunentuasl. CTpykTypa 0eIKOBBIX MOJIeKyJ. CBoMCTBA O€IKOB (rOpEeHHE, THUIPOJIU3, IIBETHHIC
peakuun). buonorudeckast pojab OEJIKOB.

HykneunoBbie KUCIOTH. HykileMHOBBIE KUCITOTHI KaK MOJUHYKIEOTU b, CTpoenue Hykiaeotuaa. PHK u JIHK B
cpaBHeHUH. VX poiib B XpaHEHHUH U Nepeaade HacaeACTBEHHOM HHPOpMALIUH.

'enHeTuueckas CBsI3b MEXAY KJIacCaMHU OpPraHUYECKUX coeauMHEeHUU. [IoHITHE O FTEHETUYECKOU CBA3U U
FEHETUYECKHUX pALaXx.

JlemoHcTpanuu. B3anmoeiicTBre aMMuaka M aHWIMHA C COJITHOM KUCIOTOH. Peakius anunmHa ¢ OpOMHON BOJIOMN.
JlokazaTenbCTBO HAIMUMS (DYHKIIMOHABLHBIX TPYII B paCTBOPAaX aMUHOKHUCIOT. PacTBopenue u ocaxxaenue 6enkos. [[BeTHbie
peaknuu 6enkoB. ['opeHne nTuubero nepa u mepcrsanoit Huta. Mogens mosnekynsl JIHK. Tlepexoast: aTanon — 3TuineH —
ATUJIEHTIIUKOJb — ATUIEHIUKOIAT Meau (I1); aTanon — 3TaHanb — 3TaHOBas KUCIIOTA.

JlabopaTopHble onbIThL. 14. CBOIiCTBa OEITKOB.
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IIpakTuyeckas padora Ne 1. Pemenue skcnepruMeHTaIbHBIX 337124 0 UACHTU(UKAIIUA OPTAHUYECKUX COCAUHEHUM.

Tema 5. XuMus M ’KM3Hb

[ImactMacchel U BonokHa. [lomumepusarus v MOJIUKOHICHCAIMS KaK CIIOCOOBI MOTYUYEHUSI CHHTETUYECKUX BBICO-
KOMOJIEKYJISIPHBIX coeIMHeHUH. [loyuyeHrne NCKyCCTBEHHBIX BBICOKOMOJICKYIISIPHBIX COSAMHEHNN XUMUUYECKON MoauduKauen
IPUPOJHBIX MOJUMEPOB. CTPOCHUE MOJUMEPOB: JIUHENHOE, MPOCTPAHCTBEHHOE, CETUATOE.

ITonsaTue o nnactmaccax. TepMOIIACTUYHBIE U TEPMOPEAKTUBHBIE TOTUMEPBI. OTIENIbHBIE TPECTABUTEIN CUHTETUYECKUX
Y UCKYCCTBEHHBIX MOJIMMEPOB: (eHOT0(POpMaTbACTHIHBIC CMOJIbI, TOJUBUHUIXIOPHUA, TEHIIOH, HEILTYIONT.

[TonsiTe 0 XUMHUYECKUX BOJIOKHAX. HaTypalibHbIe, CHHTETHYECKHUE M HCKYCCTBEHHBIC BOJIOKHA. Kimaccudukarus u
OTJIeJIbHBIE TIPEJCTABUTEIIM XUMHUYECKHUX BOJIOKOH: alleTaTHOE (TpUaIleTaTHBIN IIENK).

depmeHTH . DepMeHTHI Kak OMOJIOTHUYECKUE KaTaIn3aTophl OenkoBoit npupoasl. [Tonarue o pH cpeasl. OcobeHHOCTH
CTPOCHHMS U CBOMCTB (CEIEKTUBHOCTH M 3P(HEKTUBHOCTH, 3aBUCUMOCTD JeHCTBHUS OT TeMrepatypsl 1 pH cpenbl pacTBopa)
(hepMEHTOB 110 CPAaBHEHUIO C HEOPTraHWYECKUMU KaTayim3aTopamu. Poib hepMEHTOB B KU3HEACATEILHOCTH KUBBIX OPTaHU3MOB U
MIPOU3BOJICTBE.

Burtamunsl. [lonstue o BuramuHax. Buabl ButamuHHOM HepoctatounocTd. Kitaccudukarus ButaMuaoB. Butamuna C
Kak MpeJCTaBUTEb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMHUH A KaK MPEJACTABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmownsl. [loHsaTHE O TOpPMOHAX KaK OMOJOTMYECKH aKTUBHBIX BEIIECTBAX, BBHIMOJHSIIOMMNX SHAOKPUHHYIO PETYIISIIAIO
KU3HEACATEILHOCTH OpraHu3MOB. BakHel e cBOMCTBAa TOPMOHOB: BBICOKAs (PU3HOJIOTUYECKast aKTUBHOCTD, JUCTAHIIMOHHOE
JelcTBrE, OBICTpOE paspylieHue B TKaHAX. OTaeNbHbIC MPEACTABUTEIN TOPMOHOB: HHCYJIMH U aapeHanuH. [Ipodunaktuka

caxapHoro auaoera.
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JlexapcTBa. JlekapcTBeHHAss XUMHUSI: OT ITPOXUMUU U (papMaKOTEpaUU A0 XUMUOTEpAui. AHTUOMOTUKHU U
nucbaktepuos. Hapkotuueckue Bemiectsa. Hapkomanus, 0oprba ¢ Hel U npoduiiakTuka.

Pemenue 3amauy nmo opranuueckod xumuu. Pemenue 3a1ad Ha BbIBOJ (HOPMYJIbI OPraHUUECKUX BEIIECTB MO
MPOAYKTaM CTOPAHUSI U MACCOBBIM JOJISIM 3JIEMEHTOB.

JdemoncTpaunu. Konnekius miactMacc, CHHTETUYECKUX BOJIOKOH M U3/I€JINI U3 HUX. Pa3nokeHne nepokcuia BOJopoa C
MTOMOIIIBIO MPUPOIHBIX OOBEKTOB, COAEPIKAIIUX KaTayia3y (cbipoe Msico, ceipoit kaptodeins). Komnexkuus CMC, coaepxkamux
sH3uMBI. McisiTanue cpeant pactBopa CMC unaukaropHoit 6ymaroi. Kosekius BUTaMUHHBIX TipenapaToB. VcnibiTanne cpesisl
pacTBopa acCKOpOMHOBOM KUCJIOTHI MHIWKATOPHOU Oymaroil. McribITaHue anTedyHoro npemnapara HHCYJIMHA Ha OCJIOK.

JlabopaTopHble onbITHI. 15. 3HAKOMCTBO ¢ 00pa3llaMH TIACTMACC, BOJIOKOH M Kay4yKOB.

IpakTnyeckas padora Ne 2. PacriozHaBaHuE MJ1acTMacc ¥ BOJIOKOH.

2.2 Oomas xumus. 11 kaace

Tema 1. Ilepuoanyecknii 3aKOH U CTPOEHHE ATOMA

OtkpbiTue .M. MenneneeBbM llepuoaguueckoro 3akoHa. Baxuelme NoHITUS XUMHUU: aTOM,
OTHOCHUTEJIbHAsi aTOMHas 1 MoJiekyJsipHas Macchl. Otkpseitre . Y. MenaeneeBwsim [lepuoanueckoro 3akona. [lepuoanyeckuii
3akoH B (popmynupoke J[. 1. Menaeneena.

[lepuonuueckas cuctema JJ.M.Menneneena. Ilepuognueckas cucrema [I. 1. MenneneeBa kak rpadpudeckoe
otoOpaxkenue [lepunonnueckoro 3axkoHa. Paznuunsie BapuanTsl [lepuoandeckoii cucremsl. [leproast u rpymmbl. 3HaueHUE

MEPUOANYECKOr0 3aKOHA U [leprnoan4ecKkoil CUCTEMBI.

17



CtpoeHune aToma. ATOM — CII0KHas yacTuua. Sapo aroma: MpOTOHBI U HEUTPOHBIL. M30TOIBI. DIEKTPOHEI.
OnekTpoHHast 000JI0UKa. DHEepreTuyeckuil yposenb. OpOutanu: S u pP. Pacnpenenenue 371€KTPOHOB MO SHEPTETUYECKUM YPOBHIM
1 opOuTANISIM. DNEKTPOHHBIE KOHPUTYypallui aTOMOB XUMHUYECKHUX 3IEMEHTOB. BanieHTHbIE BOZMOKHOCTH aTOMOB XUMHUYECKUX
DJIEMEHTOB.

[lepuoaunueckuil 3aK0H U cTpoeHue atomMa. COBpeMEHHOE MOHATUE XUMUUYECKOTO dneMeHTa. CoBpeMeHHas
(dopMynHpoBKa NEPUOANUECKOr0 3aKkoHa. [IprunHa nepuoIuUYHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKHUX DJIEMEHTOB.
Oco0EeHHOCTH 3aIMOIHEHHS YPHEPTETUUECKUX YPOBHEH B 2JIEKTPOHHBIX 000710YKaX aTOMOB MEPEXOIHBIX AJIEMEHTOB.
DNEKTPOHHBIE CEMENCTBA 3JIEMEHTOB: S- U P-3JIEMEHTHI.

Jemoncrpauuu. Paznuunsie popmel [lepuoguueckoit cucremst Jl. 1. Menneneena.

Tema 2. CTpoeHne BelecTBa

KoBanenTtHas xuMuueckas cBsi3b. [loHITHE 0 KOBasleHTHOH cBsi3u. OO1as 3nekTpoHHas napa. KpatHocts koBa-
JICHTHOM CBSI3U. DIEKTPOOTPHUIIATENHHOCTh. KoBasieHTHas MOsIpHAs M KOBAJICHTHASI HEMOJSIpHas XUuMHU4ueckue cBsa3u. OOMEeHHbBIN
U JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBsI3U. BelecTBa MONIEKYIIpHOTO U HEMOJIEKYIISIPHOTO
CTpPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa ISl BEIECTB MOJIEKYJIIPHOI'O CTPOEHUS.

Nonnasg xumunueckas cBA3b. Katnonsl u annoHbl. MoHHAs CB3b U €€ cBOMCTBA. IOHHAs CBSI3b KaK KpanHUM
CJIy4ail KOBaJIEHTHOW MOJIAPHOM CBSI3HU.

MeTannuueckas xumMmuueckas cBf3b. O0umue puznyeckue cBoiicTBa MeTayioB. CIlIaBbl.

ArperaTHBIE COCTOSAHUS BeniecTBa. ['a3pl. 3akoH ABOraapo A ra30B. MOJSpHBIN 00BeM Ta3000pa3HbIX

BellecTB (MpH H. y.). XKugkocTu.
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Bonoponnas xumuueckass cBsA3b. BomopoaHas CBs3b Kak OCOOBIN Clydail MEAKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS.
Mexanu3Mm ee 00pa3oBaHUs U BIMSAHUE Ha CBOMCTBA BEILIECTB (HA IPUMEPE BOJIbI).

Tunsl kpucTanauueckux pemeTok. Kpucrannmueckas pemerka. loHHbIE, METAUIMYECKHUE, AaTOMHBIE U
MOJIEKYJISIPHBIE KPUCTAJUIMYECKHE PEIIeTKU. AutoTponusi. AMOp(HbIE BEIIECTBA.

Uucteie BemecTBa cMecu. CMecu U XUMUYECKUE COCTMHEHUSI. [ OMOTeHHBIE U reTeporeHHbIe cMecu. MaccoBasi 1
o0beMHas 10JIM KOMIIOHEHTOB B cMecu. MaccoBast 107151 mpuMeceil. Perienne 3a1a4 Ha MacCOBYIO JI0JIIO TIPUMECEH.

HNucnepcHbie cucTeMbl. [lonarue qucnepcHoit cucteMsl. JlucnepcHas ¢asza v TMCIepCUOHHAs Cpea.
Kinaccuduxaiys 1ucnepcHbIX CUCTEM.

JemoHcTpauuu. Mojiens KpUCTAITMYECKOM peleTK xJiopuaa HaTpus. OOpa3iibl MUHEPAIOB C MOHHOM KPUCTATTMIECKON
PELIETKOM: KalbIUTa, rajJuTa. MoJenu KpUCTAITHYECKUX PEIIETOK «CYX0ro JpAay (MiIu uoja), aiMasa, rpadura (Wi KBapua).
Mopenb MoJsIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSIHUSI BOJIBI.

JladopaTopHbie onbIThI. 1. OnpeneneHue CBONCTB HEKOTOPBIX BEIIECTB HA OCHOBE TUIA KPUCTAIUIMYECKOM PEIIETKH. 2.
O3HakoMJIEHHE C KOJUIEKIIUEN MOJIMMEPOB, INIACTMACC M BOJIOKOH U U3Jeuid u3 HUX. 3. JKEeCTKOCTh BOJbI. Y CTpaHEHHUE
AKECTKOCTH BOJIbL. 4. O3HaAKOMJIEHHE C MUHEPAIbHBIMU BOJAaMU. 5. O3HAKOMIJIEHUE C JUCIIEPCHBIMH CUCTEMAMH.

IIpakTnyeckas padora Ne2l. [Tonyyenue u pacrmo3HaBaHUE Ta30B.

Tema 3. JneKTpOIUTHYECKAS] TUCCOLMALMST

PacTBOpBI. PacTBOpHI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIINE U3 YACTULL pACTBOPUTEIISL, PACTBOPEHHOIO BEIIECTBA U

MPOAYKTOB X B3aUMOJEUCTBHsI. MaccoBast 40JIsl pACTBOPEHHOT'O BEIIECTBA. UMbl paCTBOPOB.
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Teopusa 3INEKTPONUTUYECKON JUCCOUUANHUU. DICKTPOIUTHI U HEIIEKTPOIUTHI. CTENEHb 3JIEKTPOITUTUYECKON
nucconuanuu. CUIbHbIE U c1a0ble SJIEKTPOIUTHL. Y paBHEHUS JIEKTPOIUTUUECKON AUCCOIUAIUH.

KucnoTsl B cBETE TEOPUU AIEKTPOJIUTHUECKOMN Auccoruanuu. O01ire CBONCTBa HEOPraHUUECKUX U OPraHUYECKUX
KHUCJIOT. Y CJIOBHUSI TEUEHUS PEAKIIUN MEXAY JICKTPOJIUTAMU A0 KOHIIA.

OCHOBaHUS B CBETE TCOPUU IJIEKTPOTUTUUECKON TUCCOLUAIINY, UX KIaccu(uKaius 1 o01Ire CBOMCTRA.

Conu B CBeTe TEOPUU AIEKTPOJUTHIECCKON JUCCOIMALINN, UX KIIacCU(PUKAIUS U OOITUE CBOMCTBA. DJIEKTPOXUMHUUECCKUN
P HAIPSKEHUH METAJNIOB M €r0 UCIIOJIB30BAHUE JIJISI XapaKTEPUCTUKU BOCCTAHOBUTEIBLHBIX CBOMCTB METAJIIOB.

I'maponus. Cnyyau ruaponusa coneid. Peakius cpenbl (pH) B pacTBopax ruapOIu3yHOXIIUXCS COJICH.

JemoncTpaumnu. VcribiTaHuE PAaCTBOPOB JIEKTPOJIUTOB U HEDJICKTPOJIUTOB HA MPEAMET JTUCCOIUALINU. 3aBUCUMOCTD
CTETNIEHH JIEKTPOJIMTUYECKON JUCCOIMAIINHU YKCYCHOM KUCTIOTHI OT pa30aBiieHus pacTBopa. [IpumMepsl peakiinii HOHHOro ooMeHa,
UAYIIMX ¢ 00pa30BaHUEM 0CaJIKa, ra3a UM BOJIbl. XMMUYECKUE CBOMCTBA KUCJIOT: B3aUMO/ICHCTBIE C METaJlJIaMU, OCHOBHBIMU U
aM(pOTEpHBIMU OKCUIAMHU, OCHOBAaHUSMH (IL[€JI0YaMU U HEPACTBOPUMBIMU B BOJIE), CONISIMU. B3anmoieficTBUE a30THOM KUCIOTHI
¢ Meabt0. XMMUYECKHUE CBOMCTBA LIEJIOUEH: PEaKIUsd HEUTPATU3aLNHU, B3AUMOJICMCTBUE C KUCIOTHBIMUA OKCHIAMH, COJISIMHU.
Paznoxxenrne HepacTBOPUMBIX B BOJI€ OCHOBAHUM ITPY HArPEBAHWH. XUMHUYECKUE CBOMCTBA COJIEW: B3aUMOJECUCTBUE C METALIAMH,
KHCJIOTaMH, LIeJI04aMu, ¢ Apyrumu coisiMu. ['uaponus kapouaa xkaneuus. M3yuenue pH pacTBOpOB ruApOIU3YIOMINXCS COJICH:
KapOOHATOB MIEIOYHBIX METAJIOB, XJIOPH/IA U alleTaTa aMMOHHUSI.

JladopaTopHble onbIThI. 6. O3HaKOMIIEHUE C KOJUIEKIMEeN KUCIOoT. 7. [lomydenue u cBolicTBa HEPACTBOPUMBIX

ocHOBaHMH. 8. O3HAKOMJIEHHE C KOJUIEKITMEH ocHOBaHMM. 9. O3HaKOMIIEHUE C KOJUICKIIMEH MUHEPAJIOB, cojepKamux coiau. 10.
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HcnbiTanne pacTBOPOB KUCIOT, OCHOBAHUM M COJIel mHAuKaTtopaMu. 1. Paznuunele ciiyyan rugponusa conei. 12. I'maponus
XJIOPUJIOB M all€TaTOB HIEJIOYHBIX METAJIIOB.

IpakTuyeckas padora Ne 2. PemieHne 3KCIIEpUMEHTANIbHBIX 33/1a4 Ha UJICHTU(PUKAIIUIO HEOPTAHUYECKUX U OPSAHUUECKUX
COeOUHeHU.

Tema 4. Xumnueckue peakuuu

Knaccudukanus xumudeckux peaknuin. Knaccudukaimus mo 4ucity u cOCTaBy pearupyroomux BeIecTB U
MPOJAYKTOB pEaKI[ U U .

Peaknuu pa3noxeHUs, COCJUHEHUS, 3aMEIIeHUsT U OOMEHa B HEOpraHUUYEeCKOW xumuu. Peakuun
MPUCOCTUHEHNS, OTILETUICHHUS, 3aMEIIEHHS U U30MEPU3ALIMU B OPraHUYECKOM XUMUH. Peakiiuu noauMepusaiuy Kak YaCTHBIN
Cly4yal peakyii MpUCOCIUHECHHUS.

TennoBod 3¢pPeKT XUMUUYECKUX pEeaKI UK. DK30- U IHAOTEPMUUECKUE PeaKIuU. TepMOXUMUYECKre
ypaBHEHHUd. PacyeT Konm4ecTBa TEMIOTHI 10 TEPMOXUMUYECKUM YPaBHEHUSM.

CkopocTh XUMHUYECKUX peaknuii. [ToHsITHE O CKOPOCTH XUMUYECKHX PEAKIIUM, AaHATTUTUYECKOE BBIPAYKEHHUE.
3aBUCHUMOCTb CKOPOCTH PEAKIUU OT KOHLIEHTPALNH, JaBICHUS, TEMIIEPATYPbI, IPUPOJIbl pEarupyrolUX BEIIECTB, TUIOMAIN UX
CONPHUKOCHOBEHHSI. 3aKOH JAEHCTBYIOIINX Macc.

Katanu3s. Karanuzaropsr. Katanus. [IpuMepsl KaTamuTHUECKHX MTPOLIECCOB B MPOMBIIIIIEHHOCTH, TEXHUKE, OBITY.
DepMeHTHI U UX OTJINYHUS OT HEOPTAHMYECKUX KaTan3aTopoB. [IpuMeHeHne kaTatn3aTtopoB u (pepMEeHTOB.

XuMuaeckoe paBHoBecue. OOpaTuMbie U HEOOPATUMBIE PEAKITUN. XUMUIECKOE PABHOBECUE M CTIOCOOBI €ro

CMCHICHHUA Ha IIPHUMCPC IIOJIYUCHUS aMMHUaAKa.
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OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE NPOIECC bl. OKUCIUTENBLHO-BOCCTAHOBUTEIbHBIC peaknu. OKUCIUTEIb
Y BOCCTaHOBUTENb. OKUCIEHUE U BOCCTaHOBJIEHUE. COCTABICHUE YPABHEHU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
METOJIOM JJIEKTPOHHOT0 OajiaHca.

OOmue cBOMCTBA METAaJdJ0B. XMMHUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTaHOBHUTEJIeH. B3anMoielicTBe MeTajIjIoB
C HeMeTaJlJIaMH, BOJOM, KUCJIOTAMHU U pacTBOpaMu cojieid. MeTamioTepmus.

Koppo3us merannos. CnocoObl 3alIUTHl METAJIJIOB OT KOPPO3HH.

OOmue cBoMcTBAa HeMeTaljaoB. XUMAYECKHE CBOMCTBA HEMETAJUIOB KaK OKHCIHUTEIEH. B3anmoaeiicTBue ¢
MeTaJlJIaMH, BOJIOPOJIOM U APYruMH HeMmeTaiaMu. CBOMCTBA HEMETAJUIOB Kak BOCCTaHOBUTENEH. B3auMoeiicTBUE C TPOCTHIMU
1 CJIOKHBIMH BEIIECTBAMHU-OKUCIUTEIISIMH.

DAEKTPONU3. DIESKTPOJIU3 PACTBOPOB U PACILUIABOB JICKTPOJIMTOB HA IPUMEPE XJIOPUAA HATPHUSI. DIEKTPOITUTAUECKOE
nonydeHue amomMuaus. [IpakTuueckoe 3HaueHUE AIEKTPOIIU3a.

3aknmwueHue. [lepcnekTUBBI pa3BUTHSI XUMHUYECKONW HAYKH U XUMUYECKOT'O MPOU3BOCTBA. XUMHUS U MPoOIeMa OXpaHbl
OKPY’KAIOIIEH CPEIBI.

JemMoHcTpauMu. DK30T€PMUYECKUE U SHIOTEPMUUECKUE XUMUYECKHE peaklnu. TeraoBbie sIBICHUS TP PACTBOPEHUHU
CEpHOM KUCIOTHI U aMMHUAYHOU CEJIUTPHI. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPOJIbI BEIIECTB HA MPUMEPE B3aUMOICHCTBUS
PacTBOPOB Pa3IMYHBIX KUCIOT OJUHAKOBOM KOHIICHTPAIIUM C OJIMHAKOBBLIMU KyCOUKaMU (IpaHyIaMHu) IIMHKA U OJUHAKOBBIX
KYCOYKOB pa3HbIX METAJIJIOB (MarHus, [IMHKA, JKeJie3a) C paCTBOPOM COJISTHOM KUCIOTHL. B3anmoneiicTBre pacTBOPOB CEpHOM
KHCJIOTHI C PaCTBOPAMH THOCYJIb(aTa HATPHUS Pa3IMYHON KOHIICHTPAIIUU U TeMIepaTypbl. MoIelb KUIIAIIEro ciios. Pazmoxenue

MEPOKCHIa BOJOPOJIa C IOMOIIBIO Heopranudeckux karaiausatopoB (FeCly, KI) n mpupoHbIX 00BEKTOB, COACpKAIINX KaTa-
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na3zy (cbIipoe Msco, kapTodens). [IpocTelimme OKUCANTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMN: B3aUMOJEHCTBUE IMHKA C COJISTHOM

KUCJIOTOH | xkelne3a ¢ cynbhatom meau (I1). Monens anekrponuszepa. Moienb 3JIeKTPOIM3HON BaHHBI IS TOTYYCHHS

AJIFOMHHUA.

JlabopaTopubie onbIThl. 13. [Tonydenue kucnopoaa pas3iioKeHHEM NEPOKCHIa BOAOPOAA C MOMOIIbIO TUOKCH 1A MapraHiia

u kamanaswvl colpoeo kapmogens. 14. Peakuus 3amenieHus: Meau kene3oM B pactBope cynbdata meau (11). 15. [lonyyenue

BOOOpPOAA BSaHMOHCﬁCTBﬂeM KHCJIOTBI C TUHKOM. 16. O3HakoMJICHHE C KOJUICKIIUEH METaJIJIOB. 17. O3HaKoMIICHHE C KOJIJIeKL[I/Ieﬁ

HEMCTAJIJIOB.

3. TemaTnuyeckoe MIaHNPOBaAHUE

OO61mmii mepruoa 0cBOeHUs1 yueOHOro peMeTa — 2 rojia, KOJIM4eCcTBO yueOHbIX YacoB — 68, B TOM yucie:

1 rox (10 xmacc): 1 wac B Heaento X 34 yaeOHbIX Hefenn = 34 yueOHBIX yaca;

2 rox (11 xmacc): 1 gac B Henento x 34 yaeOHbIX Hefenu = 34 yueOHBIX yaca.

Homepa

TEM

Ha3zBanuga tem

KoaunuecTBO Jac0B, 0OTBOAMMO€ HA U3YICHHUC

KaK/10H TeMbI

ITo n3nanuto
«Paboune mporpaMMel.
Xumus. 10 — 11 kmaccsl.
Astop O.C. I'aGpuensH.
YuyeOHOo-MeTOInYECKOe
nocobue. — M.: [Ipoda,
2013»

Ilo HacTosmien
pabouei
porpamMmme

10 kmacc
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BeCh MePHO OCBOEHHSI Y1eOHOT0 MpeaMeTa

Beenenue. 1 vac 1 vac
1. Teopust cTpoeHUsE OPraHUYECKUX COCTUHEHUM. 3 yaca 3 yaca
2. VYT111eBO0OpOAbl U UX IPUPOHBIE HCTOYHUKH. 9 yacos 9 yacos
3. Kucnopoaconepxaiine opraHn4eckue COeMHEHHUS. 8 yacos 8 yacos
4, AzoTcoaepxalire OpraHuuecKue CoeIMHEHNUS. 8 yacos 8 yacos
5. XUMHUS U KU3Hb. 4 gaca 5 yacoB

PesepBHoe Bpems 1 gac -

11 xmacc

1. [Tepuoauyeckuii 3aKOH ¥ CTPOSHUE aTOMA. 4 yaca 4 yaca
2. CtpoeHue BeliecTna. 11 gacoB 11 gacos
3. DIIEKTPOIUTHYECKAS TUCCOIALIMSI. [ 4acoB { JacoB
4. XUMHUUYECKHE PEaKIINH. 11 gacoB 12 qacos

PesepBHOE Bpems 1 yac -

Bcero kosimuecTBO 4acoB, 0TBOAUMBIX HA H3yYeHHeE TeM, 32 68 yacon 68 yacoB
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