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10 kaace
1. Ilnanupyembie pe3yJibTAaThl 0CBOCHUSA Y4eOHOI0 NpeaMera
JINYHOCTHBIMH pe3yJIbTATAMM OCBOEHMSI BHIITYCKHUKAMU CpeHEN (ITOJIHOI) IIKOJIbI IPOrpaMMbl IO XUMHUU

SABJIAKOTCA:



1) B IICHHOCTHO-OPHEHTAIIMOHHOM c(hepe — UyBCTBO TOPIOCTH 32 POCCHUICKYI0 XMMUYECKYIO HAYKY, TYMaHU3M,
OTHOIIIEHUE K TPY/Y, IEeJICyCTPEMICHHOCTD;

2) B TPYyAOBO# chepe — FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHUIIICH 00pa30BaTeIbHOM 1
pohecCuOHANFHON TPAaeKTOPHUH;

3) B O3HaABaTEJILHOU cepe — yMEHHUE YIPABJISITh CBOCH MMO3HABATEIBHOM JIEATEIIHOCTBIO.

MeTanpeaMeTHbIMU Pe3yJIbTATAMHU OCBOCHUS BBIITYCKHUKAMU cpeiHel (TIOJTHOM) IIKOJIBI MPOTPaMMBbI 0 XUMUU
SIBJISTFOTCS:

1)  uCHoJB30BaHHE YMEHHH M HABBIKOB PA3IHMUHBIX BHJIOB MO3HABATEILHOMN JCATEIBHOCTH, IPUMCHEHHUE
OCHOBHBIX METOJIOB TTO3HAHUS JIJIS1 U3YYCHHS PAa3IMYHBIX CTOPOH OKPYXKAIOIIEH JEeHCTBUTEILHOCTH,

2)  WCHOJbh30BAaHUE OCHOBHBIX HHTEUICKTYAIBHBIX OMNepaluii: hopMyJIupOBaHHUE THIIOTE3, aHAJIN3 U CUHTE3,
cpaBHEHHUE, 00001IeHNEe, CUCTEMATU3AIIHS, BBISIBICHHE MPUYNHHO-CIICJICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

3)  yMeHHe 'eHepUpOBaTh UJICH U ONPEACIATh CPEACTBA, HEOOXOIUMBIC IS HX PeaTnu3alliu;

4)  yMeHHE ONpeAesaTh EIH U 3a/1a49H, BEIOUPATh CPEACTBA Pean3alii U MPUMEHSTh UX Ha MPAKTHUKE;

5)  wWcmonp30BaHKME Pa3IMYHBIX UCTOYHHUKOB HH(DOPMAIIUH.

B o6macTu mpegMeTHBIX Pe3yJibTATATOB W3YUCHUS XUMHUU MPEIOCTABIISIOT YIYCHUKY BO3MOKHOCTh Ha CTYTICHH
cpenHero (MOJHOT0) 001Iero 00pa3oBaHusl HAYYUTHCS:

A) Ha 6a30BOM YpPOBHE:

1. B nmo3HaBarenpHOU cdepe:

- IaBaThb OIPCACIICHUA N3YUCHHBIX TTOHSITHI: BCIICCTBO (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, MOH, MOJICKYJIA4,
KpUCTANINYCCKas pCIICTKaA, BECIICCTBO, XUMHUUYCCKAA (pOpMy.TIa, OTHOCHUTCIIbHBIC aTOMHas 1 MOJICKYJIApHasa MacCChbl,

BaJICHTHOCTb, OKCHJbI, KUCJIO0THI, OCHOBAaHM, COJIH, aM(bOTepHOCTB, WHIHUKATOop, Hepno,unqecm/lﬁ 3dKOH, IEPpUOJNICCKaA



CUCTEMA, IEPUOANYECKas TaOJINIA, U30TOIbl, XUMUYECKAs CBSA3b, AEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHHUS,
AIIEKTOJINT); XUMHUYECKas peakuus (XMMUYECKOE YpaBHEHUE, TEHETHUECKAs! CBSA3b, OKHCIIEHHE, BOCCTAHOBJICHHE,
AJIEKTPOJIUTUYECKAS TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIINN);

- OIIMCBIBATh IKCIIEPUMEHTBI, UCIIONB3YS I 3TOTO €CTECTBEHHBIH SI3bIK U A3bIK XUMUU;

- ONMCBHIBATh U Pa3IN4aTh U3YYEHHBIE KIACChl HEOPTaHUUYECKUX COEITMHEHUI, TPOCThIE U CIOXKHbBIE BEIIECTBA,
XUMHUYECKUE PEAKLIUU;

- KJIIacCU(PUIMPOBATH U3yUYECHHbIE OOBEKTHI U SIBJICHUS;

- Ha0JII0/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSTEIHHO POBOIUMBIE OIBITHI, XUMUYECKHUE PEaKuu, IPOTEKAIOIINE B
IpUPOAE U OBITY;

- JIeJaTh BBIBOJIBI M YMO3AKJIFOUEHHS U3 HAOIIOACHUM, N3yYEHHBIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA
HEU3YUYEHHBIX BEIECTB 10 aHAJIOTMH C U3yYEHHBIM;

- CTPYKTYpUPOBATh U3YUYECHHBI MaTepral U XUMUYECKYIO HH(OpMAIUIO, TOIYYEHHYIO U3 APYTHX UCTOYHUKOB,;

- ONMCHIBATh CTPOEHHE aTOMOB | — 4 1eproI0B C UCIOJIb30BAHUEM JIEKTPOHHBIX KOH(UTYpaIMil aTOMOB;

- MOJEJIMPOBATh CTPOEHHUE aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO NEPUOJIOB, CTPOCHUE MTPOCTEUIINX MOJIEKYI.

2. B 11eHHOCTHO — OpUEHTAIMOHHOU cepe:

- aHAJTM3UPOBATH U OIICHUBATH TTOCIICJCTBUS JJIsl OKPYKAIOIIEH Cpe/ibl OBITOBOM U MTPOU3BOACTBEHHOM
NEATEIIbHOCTH YeJIoBeKa, CBA3aHHOM ¢ IepepaboTKOM BEIIECTB.

3. B cdhepe Tpy1oBOIl N€ATEIBHOCTH:

- IIPOBOJHTDH XUMHYECKUMN OKCIICPUMCHT.

4.B Cd)CDG 0€30I1aCHOCTH KHN3HCACATCIHbHOCTH!




- OKa3bIBaTh MEPBYIO MTOMOIIIb MPU OTPABJICHUSAX, 0XKOTaX U APYTUX TpaBMaX, CBA3aHHBIX C BEIICCTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM.
b) na npodunsHOM ypOBHE:

1. B nmo3naBarensHOU chepe:

- 1aBaTh ONPEIENCHUsI U3YUYEHHBIX MOHSATHI: BEIECTBO (XUMUYECKUM PJIEMEHT, aTOM, HOH, MOJIEKYJIa,
KpUCTaJUIMYECKas pelieTka, BelecTBo, XuMuueckas: Gopmysa, OTHOCUTEIIbHbIC aTOMHAs! M MOJIEKYJISIpHAsI MacChl,
BaJICHTHOCTh, OKCHJIbI, KHCIIOTHI, OCHOBAaHUS, COJIH, aM(POTEPHOCTh, UHIUKATOP, IEPUOINIECKUI 3aKOH, IEPUOTUIECKAs
CUCTEMa, IEpUOANYECcKas TabJInIa, U30TOIbl, XUMUYECKas CBA3b, AEKTPOOTPUIATEIbHOCTD, CTETIEHb OKUCIICHHUS,
AJIEKTOJINT); XUMHUECKasl PeaKius (XuMUIECKOe ypaBHEHNE, TeHETHIECKasl CBsI3b, OKHCIEHUE, BOCCTAHOBJICHNE,
ANEKTPOIUTUYECKAS TUCCOIHAIINS, CKOPOCTh XUMUIECKOU PEaKIUN);

- OITUCBIBAThH IKCIIEPUMEHTBI, UCIIONB3YS I 3TOTO €CTECTBEHHBIH S3bIK U S3bIK XUMUU;

- 00OBSCHATH CTPOCHHE U CBOMCTBA M3YyYEHHBIX KIACCOB HEOPTAHUYECKUX U OPTaHUUECKUX COSIMHECHMIA;

- KJIacCU(PUITUPOBATH U3yUYCHHBIE OOBEKTHI U SIBJICHUS;

- HaOJII01aTh IGMOHCTPUPYEMBIE U CAMOCTOSATEILHO MPOBOAUMBIC OMBITHI, XUMUUYECKHUE PEAKIINH, IPOTEKAIOIINE B
IpUPOAE U OBITY;

- CCIIEZIOBaTh CBOMCTBA OPTAaHMYECKUX M HEOPTAHUUYECKHUX BEIIECTB, OMPEICISATh UX MPUHAJJIC)KHOCTD K
OCHOBHBIM KJIacCaM COCTMHEHUIA;

- 0000111aTh 3HAHUS U JIeJaTh 000CHOBAHHBIE BBIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOMCTB BEIIECTB;

- CTPYKTYpUPOBATh N3YYCHHBIA MaTepUaT U XUMUYECKYIO HH(OpMAITHIO, TOIYICHHYIO U3 APYTHX UCTOYHUKOB,

- HHTEPIPETUPOBATH HH(DOPMAIKIO, TOTYYEHHYIO U3 APYTUX UCTOYHUKOB, OLICHUBATH HAYUYHYIO JOCTOBEPHOCTH;



- O0BSACHSITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaKIIMi, MPOrHO3UPOBATh BO3MOXKHOCTH UX MPOTEKAHUS
Ha OCHOBE 3HAHUU U 3aKOHOB;

- O0BSICHSTH CTPOCHHE aTOMOB 1 — 4 TIEPHOJIOB C UCTIOJIb30BAHUEM DJICKTPOHHBIX KOH(PUTYpaIIMi aTOMOB;

- MOJECJIUPOBATH CTPOCHUE MPOCTEUIINX MOJIEKYJI,;

- POBOJIUTH PACUYEThI IO XUMUUECKUM (POpMysIaM U ypaBHECHUSIM;

- XapaKTepU30BaTh U3YUYCHHBIC TCOPHH;

- CAMOCTOSITEJILHO JI00BIBATH HOBOE JIJIsl CE€0S1 XMMUYECKOE 3HAHUE, UCTIONB3Ysl TOCTYITHbIE HCTOYHUKU
uHdopMaIuu.

2. B 11eHHOCTHO — OpUEHTAIMOHHOU cdepe:

- MPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATH MOCJIEACTBUS JIJIsI OKPYKAIOIIEH cpejibl OBITOBOU U
IIPOU3BOJICTBEHHOM JCATEILHOCTH YEIOBEKA, CBA3AHHOM C TIepepabOTKOM BEIIECTB.

3. B cthepe TpyIoBOM IESITENLHOCTH:

- CaMOCTOATCJIBHO INIAHUPOBATH U IIPOBOAUTD XUMHUYECKUI OKCIICPUMCHT.

4. B cdhepe 6e30IMaCHOCTH KU3HEIEATEIIbHOCTH:

- OKa3bIBATh IICPBYIO ITOMOIIbL IIPH OTPABJICHUAX, OKOI'aX U APYIrUX TpaBMax, CBA3aHHBIX C BCIICCTBAMHA U

71a060paTOPHBIM 000PYIOBAHUEM.



11 kaace
1. Ilnanupyemblie pe3yabTaThbl OCBOEHUS Y4eOHOI0 NMpeaMeTa

JINYHOCTHBIMH Pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU CpeIHEH (TTOJTHOM) IIKOJIBI IPOTPaMMBI TI0 XUMHH
SIBJISTFOTCS:

1) B IICHHOCTHO-OPHEHTAIIMOHHOH chepe — UyBCTBO TOPIOCTH 32 POCCHUICKYI0 XMMUYECKYIO HAYKY, TYMaHU3M,
OTHOIIIEHUE K TPYY, LIeNEyCTPEMICHHOCTb;

2) B TPYyIOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JAalIbHEHIIICH 00pa30BaTEIILHOMN U
mpoeccuoHaNbHON TPACKTOPUH;

3) B IO3HABATCIIBHOH chepe — yMEHHE YIPABIIATH CBOCH IMO3HABATEIBHOM JICITSILHOCTBIO.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMU OCBOCHUS BBIITYCKHUKAMU CpeTHEH (TTOJIHOM) IIKOJIBI MPOTPAMMBI TI0O XUMUHU
SIBJISTFOTCSL:

1)  WCHmoNb30BaHWE YMCHHM M HABBIKOB Pa3JIMYHBIX BHJIOB MIO3HABATEILHOM NCATCIILHOCTH, TPUMECHECHUE
OCHOBHBIX METOJIOB TTO3HAHUS JIJISl U3YUECHHS PA3JIMYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

2)  HWCHOJb30BaHHWE OCHOBHBIX MHTE/UICKTYaJIbHBIX ONepaluii: GopMyIupoBaHHe TMIIOTE3, AHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIH, BBISIBICHUE MPUIUHHO-CIICICTBEHHBIX CBSI3EH, MTOMCK aHAJIOTOB;

3)  yMcHHE reHepHpOBaTh UIEH U ONPEACIATH CPEICTBA, HEOOXOAMMBIE [T UX PeaTH3allii;

4)  yMeHHE ONpeIeIATh LS U 33/1a4M, BRIOMpATh CPEACTBA pean3alliK U IPUMEHSITh UX Ha MIPAKTHKE;

5)  wWcmoab30BaHKME PA3IMYHBIX HCTOYHUKOB HH(DOPMAIIUH.

B o6mactu npegMeTHBIX pe3yJIbTATATOB W3YUYCHUSI XMMUU MPEIOCTABISIOT YUYCHUKY BO3MOXKHOCTh Ha CTYTICHH
cpeaHero (ImoHoro) o01ero oopa3oBaHuss HAYYUTHCS:

A) Ha 6a30BOM YpOBHE:



1. B mo3HaBarenpHOU cdepe:

- 1aBaTh ONPEICICHUS N3YUECHHBIX MTOHATHI: BEIIECTBO (XUMUYECKHUMA PJIEMEHT, aTOM, MOH, MOJICKYJIa,
KpUCTAITMYECKAs PeIIeTKa, BeMIECTBO, XUMUYECKask (hOpMyJia, OTHOCHTEILHBIC aTOMHAS U MOJIEKYJISIpHAsI MacCHhl,
BaJICHTHOCTh, OKCHJIbI, KHCJIOTHI, OCHOBaHUS, COJIA, aM(POTEPHOCTh, MHIUKATOP, MIEPUOANICCKUHN 3aKOH, TIEPUOTUICCKAS
CUCTEeMa, IEpHOANYECcKast TaOJINIa, H30TOIBI, XUMUYECKas CBS3b, IEKTPOOTPHUIATEILHOCTD, CTCTICHh OKUCIICHHUS,
AJIEKTOJIUT); XUMHUYECKas peakius (XMMUUECKOe ypaBHEHNE, TCHETUUECKas CBs3b, OKHCIICHUE, BOCCTAHOBJICHHE,
AIEKTPOTUTHICCKAS JUCCOIMAIHS, CKOPOCTh XUMHYECKOU PEAKIIHNH );

- OITUCBIBAThH IKCIIEPUMEHTBI, UCIIONB3YS I 3TOTO €CTECTBEHHBIH S3bIK U S3bIK XUMUU;

- OITUCHIBATH M PA3IMUaTh N3YUEHHBIC KITACCHl HEOPTAaHUICCKUX COCTUHEHUMN, TTPOCTHIE M CIIOKHBIC BEIIECTBA,
XUMUYCCKUE PEAKITUH;

- KJIacCU(PUITUPOBATH U3yUYCHHBIE OOBEKTHI U SIBJICHUS;

- HaOJII0aTh IEMOHCTPUPYEMBIE U CAMOCTOSATEIHLHO TPOBOANMBIC ONBITHI, XUMUUYECKHIE PEAKIINH, MPOTCKAIOIINE B
pUPOE U OBITY;

- JIeJaTh BBIBOJIBI M YMO3AKJIFOUCHHS U3 HAOIIOCHHM, U3yYEeHHBIX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA
HEW3YUYCHHBIX BEIIECTB M0 aHAJIOTHH C H3yYCHHBIM;

- CTPYKTYpUPOBATh N3YYCHHBIA MaTepUaAT U XUMUIECKYIO HH(OpMAITHIO, TTOIYICHHYIO U3 APYTHX UCTOYHUKOB,;

- OITUCBIBATh CTPOEHHE aTOMOB 1 — 4 TIEpHOI0B C UCTIOJIB30BAHUEM 3JICKTPOHHBIX KOH(UTYpAIUA aTOMOB;

- MOJICIMPOBATH CTPOSHUE ATOMOB 3JIEMEHTOB TIEPBOTO — TPETHETO MEPUOJIOB, CTPOCHUE MPOCTEUIIIUX MOJICKYI.

2. B 1IeHHOCTHO — OPUEHTAIIMOHHON cdepe:

- AHAJIM3UPOBATDh N OLICHUBATDH IMOCICACTBHA IJIA Opr}I(aIOIHGﬁ Cpeanbl OBITOBOM U HpOHSBOI[CTBCHHOfI

NeSATEeTLHOCTH YEJIOBEKa, CBI3aHHOU C TIepepadOTKOM BEIIECTB.



3. B cdhepe Tpy10BOIl AE€ATETHLHOCTH:

- IPOBOANTH XUMHYECKUMN OKCIICPUMCHT.

4.B cd)epe 0e30I1aCHOCTH KN3HCACATCIbHOCTH.

- OKa3bIBaTh MIEPBYIO TIOMOIIL TIPHU OTPABJICHHSIX, 0KOTaX W IPYTUX TPAaBMax, CBA3aHHBIX C BEMIECTBAMU U
Ja00paTOPHBIM 000Dy TI0BAaHUEM.
b) na nmpoduiibHOM ypoBHE:

1. B nmo3HaBarenbpHOU cdepe:

- 1aBaTh ONPEICICHUS N3YUYECHHBIX MOHSATHI: BEIECTBO (XUMUYECKUM PJIEMEHT, aTOM, MOH, MOJIEKYJIa,
KpUCTaJUTMUECKas peIieTKa, BeMeCcTBO, XUMHIecKas (hopMysia, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJISIpHAst MacChlI,
BaJICHTHOCTh, OKCHJIbI, KHCJIOTHI, OCHOBAHUs, COJIA, aM()OTEPHOCTh, HHIUKATOP, MEPUOTUUSCKHINA 3aKOH, TICPHOIUICCKAS
cucTeMa, IepUouYecKas Ta0JINIIA, U30TOBI, XUMUYECKas CBSI3b, JJIEKTPOOTPUIIATETLHOCTh, CTENIEHb OKUCIICHHS,
AJICKTOJINT); XUMUYECKas peakius (XMMUIECKOE YpaBHEHNE, TCHETHUECKAs CBSA3b, OKMCIICHUE, BOCCTAHOBJICHHE,
IIEKTPOIUTUIECKAS JUCCOIHAIIHS, CKOPOCTh XUMHYECKOW PEaKIIHH );

- OITUCBHIBATH IKCIIEPUMEHTBI, UCIIOB3YS I STOTO €CTECTBEHHBIH SI3bIK U S3bIK XUMUH,

- OOBSICHATH CTPOSHHE U CBOMCTBA N3YUCHHBIX KJIACCOB HEOPTAaHUICCKUX M OPTAHUUECKUX COCTMHCHHUIM;

- KJIacCCU(PUITUPOBATH U3yUYCHHBIE OOBEKTHI U SIBJICHUS;

- HaOJII01aTh IGMOHCTPUPYEMBIE U CAMOCTOSATEIBLHO MPOBOAMMBIC ONBITHI, XUMHUECKHE PEAKIINH, MPOTCKAIOIINE B
pUpOJE U OBITY;

- CCIIEZIOBATh CBOMCTBA OPTAaHMYECKUX M HEOPTAHUUYECKHUX BEIIECTB, OMPEICIATh UX MPUHAIJICKHOCTD K
OCHOBHBIM KJIacCaM COCTUHEHHI;

- O606I].[3TB 3HaHUA U JCJI1aTh 000CHOBaHHEIE BBIBOAbI O 3aKOHOMCPHOCTAX NU3MCHCHM CBOMCTB BCIICCTB,



- CTPYKTYPUPOBATh U3yUCHHBIM MaTepHal U XUMUYECKYIO MH(DOPMALIUIO, TTOJIYYEHHYIO U3 APYTUX UICTOYHUKOB;

- HHTEPIPETHPOBATH HH()OPMAITHIO, TTOTYICHHYIO U3 APYTHX HCTOYHUKOB, OIICHUBATh HAYIHYIO TOCTOBEPHOCT;

- O0BSACHSITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaKIIMK, MPOrHO3UPOBATh BO3MOKHOCTH UX MPOTEKAHUS
Ha OCHOBE 3HAHUM U 3aKOHOB;

- O0BSCHSTH CTPOCHHE aTOMOB 1 — 4 IEPHOJIOB ¢ UCTIOJIBb30BAHUEM DJICKTPOHHBIX KOH(PUTYpaILUii aTOMOB;

- MOJICJIMPOBATH CTPOCHUE MPOCTEUIITUX MOJICKYJT;

- POBOJIUTH PACUYETHI IO XUMUUECKUM (POpMysIaM U ypaBHEHUSIM;

- XapaKTEepU30BaTh U3YUYECHHbBIC TECOPHUH;

- CAMOCTOSITEJILHO JI00BIBATH HOBOE JJIsl CE€0S1 XMMUUYECKOE 3HAHUE, UCTIONb3YsI TOCTYITHbIE HCTOYHUKU
uH(popMauu.

2. B 1IeHHOCTHO — OPUEHTAIIMOHHON Ccdepe:

- MPOTHO3UPOBATh, AHAJIU3UPOBATH U OIEHUBATH MOCIEACTBUS JIJIsl OKPY>KaIOIIeH cpeibl ObITOBOM 1
MIPOU3BOJICTBEHHOM JCATEILHOCTH YeJI0BEKa, CBA3aHHOM ¢ TIepepaboTKOM BEIIECTB.

3. B cdepe Tpy1oBOil N€ATENTBHOCTH:

- CAMOCTOATCIIbHO IJIaHUPOBATh U IIPOBOJWUTDH XUMHUYCCKUH OKCIICPUMCHT.

4. B cdhepe 0e30IMaCHOCTH KU3HENEITEITbHOCTH:

- OKa3bIBaTh IICPBYIO ITOMOIIb ITPHU OTPABJICHUAX, OKOI'aX XU APYIrUX TpaBMax, CBA3aHHLIX C BCUICCTBAMU U

71a60paTOPHBIM 000PYIOBAHUEM.
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2. Conep:xanue yyeoHoro npeamera. 10 — 11 kiaaccebl. Yriy0JieHHbIH YPOBEHb.

2.1 Opranunyeckas xumus. 10 kiace

BBenenue

[Ipenmer opranuyeckoit xumun. OCOOEHHOCTH CTPOCHUS U CBOMCTB OPraHMYECKUX COSTUHEHHM. 3HAUeHHE U POJIb
OpraHUYeCcKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK U B )KM3HU 00IIECTBA.

[IpennocslIku co3/1aHus TCOPUU CTPOCHHUS: TEOPUs PAIUKAIIOB U Teopus TUNOB, padoTsl A. Kekyne, 3.
O®panknanga u A. M. bytnepoBa, cbe3/1 Bpauel U ectecTBouctbiTarenei B r. [lneriepe. OCHOBHBIE ONOKEHUS TEOPUU
CTPOEHHUs OPraHUYECKHUX coeMHeHn A. M. byTiiepoBa. XuMHUYECKOE CTPOEHUE U CBOMCTBA OPraHUYECKUX BEIIECTB.
N3omMepus Ha mpumepe H-OyTaHa U n300yTaHa.

DNEeKTpOHHOE 00JIaKO U OpOUTalb, UX (DOPMBI: S- U p-. DIEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue GopMysbl aToMa
yriaepoia B HOpMaJIbHOM U BO30YXJAEHHOM COCTOSIHUAX. KoBaneHTHas XuMHUYecKast CBsI3b U €€ Pa3HOBUAHOCTH.
O6pazosanue monekyn H,, Cl,, N, HC1, H,0, NH3, CH,, C,H,, Co.H,. O6pasosanue nonos NHJ u Hz0". CpaBnenue
0OMEHHOT0 U JOHOP- HO-aKIIEITOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJIGHTHOW CBSA3H.

IepBoe BaJIEHTHOE COCTOSHUE — SP°-THOPUIN3ALMST — Ha IPUMEPEe MOJICKYJIbl MeTaHa U APYIHX ajIkaHoB. Bropoe
BaJICHTHOE COCTOSIHIE — SP°-THOPHIM3AINS — Ha MPUMEPE MOJICKYIBI dTHiIeHa. TpeThe BaIeHTHOE COCTOSHHE — SP-
rudpuan3aIys — Ha IpUMepe MOJIEKYJIbI alleTuiieHa. ['eoMeTpus MOJIeKyJ 3TUX BEILECTB U XapaKTEepPUCTUKA BUIOB
KOBAJIECHTHOM CBSI3U B HUX.

JdemoncTpannu. Kosekius opraHM4ecKrX BEIIECTB, MaTEPUAJIOB U U3aenuil u3 Hux. Moaenu monekyn CH, u
CH3;0H; C,H,, C,H, u C¢Hg; H-OyTana u uzo0yrana. B3anmoselicTBre HaTpusi C TAHOJIOM U OTCYTCTBHE

BSaHMOﬂeﬁCTBHH C IUO5TUJIOBBIM 3(1)I/Ip0M. KOJIJIGKIII/IH MMOJIUMCEPOB, IPUPOAHBIX U CHHTCTHYCCKHUX KayUYKOB,
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JICKapCTBEHHBIX IpernapaToB, kpacutenei. [llapocTepxHeBbie U 00beMHbIe MOean Mosieky Hy, Cly, No, H,0, CHa.
[TapoctepxueBbie u 00beMubIe Moaenn CHy, CoHy, CoH,.

Tema 1. CTpoenne u Kiaccupukanus OPraHNn4ecKnuX coeMHeHU I

Knaccudukanus opraHnuecKux COSTMHEHHH 110 CTPOSHUIO YTIIEPOJTHOTO CKEJIeTa: alluKINIeCKue (aTKaH#bl,
QJIKEHBI, aJIKUHBI, AJIKaJUECHBI), KapOOUUKIMUECKe (LIMKJIOAJIKaHbl U apeHbl) U reTepouukiandeckue. Kinaccudukarms
OpPraHUYECKUX COCTMHEHUN MO (PYHKIIMOHAIBHBIM IPYIITIaM: CIIUPTHI, (PEHOJIBbI, TPOCTHIE APUPDI, AJTbIECTUIbI, KETOHBI,
KapOOHOBBIE KUCJIOTHI, CJIIOKHBIE A(DUPHI.

Howmenknarypa panmonanbnas u MIOITAK (IUPAC). [Tpuniunsr 06pa3oBaHus Ha3BaHU OPraHUYECKUX
coequnennii no MIOITAK: 3amemenns, poqoHa4aibHOM CTPYKTYPBI, CTAPIIMHCTBA XapaKTEPUCTUUECKUX TPYIIIL.

CtpyKkTypHas U30MEpHs U €€ BUIbL: H30MEPUS KYTIEPOJTHOTO CKENIETa», N30MEPHUsl MOJIOKEHUS (KpaTHOU CBSI3U U
(GyHKIIMOHATIBLHOM TPYIIIHI), MEKKIIaccoBast n3omepusi. [[pocTpaHcTBEHHAs M30MEPHS U €€ BUIbI: TeOMETpUUIecKas U
ONTUYECKAS.

JemoncTpanuu. OO0pasiisl MpeCTaBUTENCH pa3IMUHbIX KJIACCOB OPTaHUYECKUX COCIMHEHUN U MIapOCTEPKHEBBIC
WM 00BeMHBIE MOJIeNH uX MoJiekys. Tabmuiel «Ha3BaHre aqkaHOB M alKUJIBHBIX 3aMecTUTeNel» U « OCHOBHBIE KIIACCHI
OPTraHUYECKUX COCAUHEHUI». MOIesTh MOJIEKYJI U30MEPOB PA3HBIX BUOB H30MEPHH.

JlaGopaTopHbie ONBITHI.

1. N3rotoBneHne MoAeael MOJIEKYJT BEIIECTB — MPEACTABUTENICH pA3JIMUHbBIX KJIIACCOB OPraHUYECKUX COe-
TUHEHUH.

Tema 2. Peaknium opranm4ecKux coeIMHeHUI

[lonsiTue o peaKnugaX 3aMCIICHUS. FaJIOFCHI/IpOBaHI/Ie AJIKaHOB U apCHOB, HICJ'IO‘IHOfI THApPOJIN3 TaJIOTCHAJIKAHOB.
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[TonsaTHe 0 peakuusax npucoeauHeHus. [ uapupoBanue, THAPO- TAIOTEHUPOBAHNE, raJOreHUpoBaHue. Peakuun
NOJINMEPHU3ALIMHI U MOJTUKOHIEHCALIUH.

[ToHsiTHE O peakuusIX OTIHICTUICHUS (AMUMUHUPOBaHUs ). JleruipupoBaHue ankaHoB. Jlermaparaius CiupToB.
JlernipoxaopupoBaHue Ha MpUMeEpE TaIoreHaIKaHoB. [IoHATHE 0 KPEKMHTE aJIKaHOB U JICTIOIMMEPHU3ALUU TTOJTMMEPOB.

Peakunn nzomepusanuu.

[Tonsitue o nykieoduie u anekrpoduie. Knaccudukamus peakiuii o TUITY pearupyromux YacTHIl
(HyKJI€eO(DUITBHBIE U 3TIEKTPOPUIBHBIC) U TPUHIIMITY U3MEHEHHUS COCTaBa MOJIEKYJIbl. B3anMHOE BIMsSIHHE aTOMOB B
MOJIEKYJIaX OpraHuYecKuX BemecTB. UHIyKTUBHBINA U Me30oMepHbIi a3 dekTol. [IpaBuino MapkoBHUKOBA.

PacuerHble 3agaum.

1. Boluncienne BbIXo/1a MPOJIyKTa peakuuy OT TEOPETUUYECKH BO3MOKHOTO.

2. KoMOuHupoBaHHbIE 3a/1a4H.

JemoncTpanuu. B3psiB cMecu MeTana ¢ xsiopoM. O0ecliBeunBaHUE OPOMHOM BOJIbI 3TUJIEHOM U AlIETUIICHOM.
[Tonydyenue ¢peHoso- GopMambIETUIHON CMOJIBI U TTOJTUMEPA.

Jenomumepusauus nouudtuieHa. [lonmyyenue stunena u3 aranona. KpekuHr kepocuHa.

B3psiB rpemyuero raza. ['opeHue MeraHna win nponaH-OyTaHOBOM cMecH (M3 ra30Bo 3aKUrajiku). B3pbeiB cMecu
MeTaHa WM MPONaH-0yTaHOBOI CMECH C KUCIOPOIOM (BO3TYyXOM).

Tema 3. YriieBogopoabl

[TonsTre 06 yriaeBoropoaax.

Ankanbl. ['oMonoruueckuit psia u odmas popmyina ankanoB. CTpoeHHE MOJIEKYJIbl METaHa U JPYTHX aJIKaHOB.
N3omepus ankaHoB. Pu3nyecKre CBOMCTBA aJIKaHOB. AJIKaHbI B Ipupoie. [[poMbllieHHbIEe CIOCOOBI MOTYYEHUS:

KPEKUHT alIKaHOB, (ppaKIMOHHAas neperonka Hedtu. JlabopaTopHbie criocoObl MOMyUeHuUs alKaHOB: cuHTE3 Bropiia,
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JNEeKapOOKCUIIMPOBAHUE COJIe KapOOHOBBIX KUCIIOT, TUAPOIN3 KapOuaa aoMuHus. Peakiuu 3amenienus. ['openue
aJIKaHOB B PAa3JIMYHBIX YCIOBUAX. TepMudeckoe pasiioxeHue ankaHoB. M3omepu3zanus ankanoB. [[puMeHeHre anKkaHoB.
MexaHu3M peakiuu paauKalbHOrO 3aMEIICHHS, €r0 cTaauu. [I[pakTHYeckoe UCTIOIb30BaHUE 3HAHUM O MEXaHU3ME
(cBOOOTHOpAAUKAIBHOM) pEaKIMid B MpaBUjIaX TEXHUKHU 0€30MacHOCTH B OBITY U Ha MPOU3BOJICTBE.

An x e H bl. ['OMonornueckut psia u oomas popmyina aakeHoB. CTpoeHHE MOJIEKYJIbI TUJIEHA U IPYTUX AJIKEHOB.
H3oMepus aqkeHOB: CTpYKTYpHas U npocTpaHcTBeHHas. Homenkiatypa u pusnyeckue cpoiicta ankeHoB. [lonyuenue
ATUJICHOBBIX YIJIEBOJAOPOAOB U3 alIKAaHOB, TAJIOT€HATIKAHOB, cUPTOB. [loHsTHE 00 nHAYKTUBHOM (+]) 3pdekTe Ha
puUMeEpe MOJIEKYJIbI TIporeHa. Peakiuu npucoequuenus (raloreHUpoBaHre, THIPOTrajJoreHUpOBaHUE, THUApATAIIMs,
rupupoBaHue). Peakiiuu oKUCIIeHNs U OJIMMEPU3ALNK aJIKeHOB. [[pruMeHeHne aTkeHOB Ha OCHOBE UX CBOMCTB.
MexaHu3M peakiu JIEKTPOPUILHOIO MPUCOSTUHEHUS K alIKeHaM.

A 1 x 1 H bl. ['oMonoruueckuit psin ankunoB. O61mias popmyna. CTpoeHne MOJIEKYJIbI alleTHIICHA U APYTHX
ankuHoB. M3oMepus ankuHoB. HoMeHKIaTypa aleTHIeHOBBIX yTIIeBo10po10B. [lonydeHne alkuHOB: METaHOBBIN U
KapOUIHBIN CITOcOOB. PU3MYECKHE CBOMCTBA AIKHHOB. Peakiiny nmprucoeIMHEHUS: raJoreHUpOBaHUE, THIPOTa-
JoreHupoBaHue, ruaparanus (peakuus Kydepona), ruapupoBanue. Tpumepuzaius aretwiena B 0enzoin. OkucieHue
ankuHOB. OcoOble CBOMCTBA TEPMUHAIBHBIX AJIKUHOB. [[pruMeHeHne aTKUHOB.

Ankanuens. Obmas popmyna ankagueHoB. CTpoenue Mosekyr. 3omepust 1 HOMEHKIIaTypa ajKaIueHOB.
du3nuecKue CBOKMCTBA. B3auMHOE paclonoKEHNUE TT-CBA3EHU B MOJIEKYJIAX AIKAJAUECHOB: KYMYJHMPOBAHHOE, CONPSKEHHOE,
n3oaupoBanHoe. OCOOCHHOCTH CTPOSHHUS COTPSKEHHBIX aJIKaJIMCHOB, WX moiydeHue. [lommmepusanus ajakaaueHoB.
HatypasibHblil 1 cuHTeTHUECKH Kaydyku. Bynkanuzanus kayuyka. Pesuna. Pabotsl C. B. JlebeneBa. OcoO€HHOCTH peak-

1005071 MPUCOCAMHCHMS K aJIKaJUCHAM C COIPS>KCHHBIMU TT-CBA3SAMMU.

14



IIu k10 ankaH bl [omonorudeckuit psin u obmias hopmyina nukioankanoB. Hanpsokenue nukna B C3Hg, C4Hg 1
CsHjp. XuMuueckne cBOKCTBA LIMKJIOAJIKAHOB: TOPEHUE, PaUKalIbHOE 3amenieHre. OcoOble CBOMCTBA LUKIIOMPOIIAHA,
UKJI00yTaHa.

Apensl. ben3on kak npencraButenb apeHoB. CTpoeHne MoyIeKy bl 6en3oina. ConpsbkeHue n-cBsizeid. Mizomepus u
HOMEHKJIaTypa apeHoB, UX noiyueHue. ['omosnoru 6en3ona. Biusaue O0KOBOM 1eNM Ha 3JIEKTPOHHYIO MIIOTHOCTh
COIPSKEHHOT0 TT-00JIaka B MOJIEKYJIaX TOMOJIOTOB O€H30J1a Ha IIpUMeEpe ToIyosia. XMMUYECKHE CBOMCTBA O€H30a.
Peakiuu 3aMelieHus ¢ yyactueM OeH30J1a: raJoreHupoBaHue, HUTPOBAaHKE U ankuiupoBanue. [I[pumenenne OeHsona u
ero romoJioroB. CpaBHEHHE peaKIIMOHHOW CITOCOOHOCTH O€H30J1a U TOJIyoJa B peakuusax 3amenieHus. OpueHTupyouee
JEMCTBHUE METAJIbHOM IPYIIbI B pEaKUUsIX 3aMelIeHHs ¢ yyacThueM Toiyosna. Opuenrtantsl | u |l poga B peaknusix
3aMEILECHUs C YYaCTHEM apeHOB. Peakiuu no 60KOBOM LeTH aKHIOEH3010B.

[IlpuponHbie HCTOUYHUKHU yrieBoaopoaoB. HedTs u ee npoMelnuieHHas nepepadoTka. OpakiimoHHas
IIEPErOHKA, TEPMUYECKUHN U KATAIUTUYECKAN KPEKUHT. [IpUpoaHbIN ra3, ero CoCcTaB U MPAKTUYECKOE UCIIOIb30BaHUE.
Kamennsiii yrois. KokcoBanne kaMeHHOTO YIiisl. DKOJIOTHYECKUE aCMEeKThl JOOBIUU, IEPEPaOOTKH U UCTIOIB30BaHUS
ITOJIE3HBIX UCKOTIAEMBIX.

PacueTHble 3a1a4u.

1. Haxoxaenue MoJIeKyIIpHOM (pOPMYIIbl OPTaHUIECKOTO COSTMHEHHUS 110 Macce (00BbeMy) MTPOTYKTOB
CrOpaHHsl.
2. Haxoxnenune MoJIeKyIspHOM (pOpMyIIbl BEIECTBA MO €r0 OTHOCUTEIHHOM IIIOTHOCTA U MAacCOBOM J1071€

QJICMCHTOB B COCANHCHMAX.

3. KomOuHupoBaHHbIE 3a/1a4H.
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JemoncTpanuu. [lonyyeHue metana u3 anerata HaTpusi U TUAPOKCHIA HATpUsi. Moienn MOoJIeKyl aJIkaHOB —
IapocTep KHEBBIE M 00beMHbIe. ['OpeHre MeTaHa, Mponan-0yTaHoOBOM cMecH, mapaduHa B YCIOBUIX U30BITKA U
HeJlocTaTKa Kuciaopoaa. B3psiB cMecu MeTana ¢ Bo3ayxoM. OTHOIIEHHE MeTaHa, MponaH-0yTaHOBOM cMecH, OeH31Ha,
napaduHa K OpOMHOM BOJIE M PACTBOPY NIEpMaHTaHaTa Kaius. B3peIB cMecH MeTaHa U XJ10pa, HHUITUUPYEMBbIi
ocsenieHueM. Boccranosnenue okcuna meau (M) mapadunom.

[ITapocTeprkHEBbIE U OOBEMHBIE MOJIEIN MOJIEKYJ CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB.
OOBeMHBIE MOJIENHN MOJIEKYJT alikeHOB. [lonmyueHue 3TeHa u3 stanosna. OoeciBeUrBaHUE 3T€- HOM OPOMHOM BOJIBI.
ObeciBeunBaHre ’TEHOM pacTBOpa MepMaHranara kanus. ['openue sTena.

[Tonyuenue aneruseHa U3 Kkapouaa kanplus. BzauMmoseicTBue aneruiaeHa ¢ GpoMHoi Bojon. Bzanmoneiicteue
alleTUJICHA C pacCTBOPOM IepMaHraHara kanus. ['opeHue aueruneHa. BzanmoaencTere aleTuaeHa ¢ pacTBOPOM COJIM MEAH
WM cepeodpa.

Mopenu (1mapocTepKHEBbIe U 00BEMHBIE) MOJICKYJT aJIKaAUEHOB C Pa3JIMUHBIM B3aUMHBIM PACIIONIOKEHUEM TT-
cBs3eil. Mojienu (1mapocTepKHEBbIE 1 00bEMHBIC) MOJICKYJT AJIKAJUEHOB C PA3JIMYHBIM B3aUMHBIM PACTIOJIOKEHHUEM TT-
CBSI3EH.

[ITapocTepKHEBbIE MOJIETU MOJIEKYJ LIMKJIOAIIKAHOB U alIKeHOB. OTHOLIEHUE IIUKIIOT€KCaHa K pacTBOpY
nepMaHTaHaTa Kajausi 1 OpOMHOM BOJIE.

[ITapocTepHeBbIE U 00BEMHBIE MOJEIN MOJIEKYJ O€H30J1a U €ro TOMOJIOroB. Pa3enenue ¢ moMoIbio
JIETUTEIIbHON BOPOHKH cMecH OeH30i—Bo1a. PacTBopeHue B O€H30I1€ pa3IuIHbIX OPraHUIECKUX M HEOPTAaHMYECKUX
(HanpuMep, cepbl) BEIIECTB. DKCTparupoBaHUe KpacUTeNeH U APYruX BEIIeCTB (HampuMep, Hoaa) OEH30J0M U3 BOIHBIX
pactBopoB. ['openue 6enzona. OTHolIeHHE OeH30Ja K OpOMHOM BOJIe U pacTBOpY NepMmaHranara kanus. [lonyyenue

HUTPOOEH3071a.

16



Komnekuus «IIpupoaHbie HCTOUHUKH YTII€BOAOPOI0B». CpaBHEHUE MPOLIECCOB FOPEHUs He(PTH U TPUPOHOTO

raza. OOpa3oBaHue He(TAHON IJIEHKU HA MOBEPXHOCTH BOJbl. KaTtanutuueckuit kpekunr napapuna. PactBopenue

HapaQ)HHa B OCH3UHE U HCIIApCHUC PACTBOPUTCIIA U3 CMCCH. [1naBneHue napa(bI/IHa N CI'0 OTHOIICHHC K BOJIC

(pacTBOpEHME, CpaBHEHHE IUNIOTHOCTEW, CMauyuBaHue). Paznenenue cMecn OEH3MH—BO/IA C TOMOILBIO 1ETUTEIbHOM

BOPOHKH.

JlaGopaTopHble ONBITHI.

© ©o N o a0 &~ D

e e e o i
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N3rorosnenne napauHUPOBAHHOM OyMaru, UCIbITAHUE €€ CBOMCTB — OTHOIIECHUE K BOJE U KUPAM.
Oo6napyxenue H,0, caxu, CO, B mpoiyKTax TOPEHUSI CBEYH.

M3roToBiieHre MOIENIEH raJOTeHAIKAHOB

OOHapyXeHue HenpeIeIbHbIX COETMHEHUN B HEPTEIPOTYKTaX.

O3HakomIIeHHE ¢ 00pa3iiaMy MOJUATHIICHA U TTOJUIPOTTUIICHA.

Pacno3naBanue o0Opa3iloB ajJKaHOB U aJIKEHOB.

OO6HapyXeHHUe BOJIbI, CAKU U YTIAECKUCIIOTO Ta3a B MPOJIyKTaX TOPEHUS YIIIEBOIOPOIOB.
N3roropieHne Mojiesien aIKHHOB M UX U30MEPOB.

O3nakomieHue ¢ kojuekuuen «Kayuyk u pe3uHay.

O3HakomiieHH€ ¢ (PU3NIECKUMU CBOMCTBaMH OEH3071a.

N3roroBiieHre 1 UCTIOJIb30BaHKUE MPOCTEUIIIETO Tprdopa st XpoMatorpaduu.
Pacno3HaBaHue OpraHMYeCKUX BEILIECTB.

Omnpenenenne Ka4eCTBEHHOTO cOcTaBa napaduHa uin 0eH307a.

[TonyueHue aneTusaeHa u ero okuciaeHue pactsopom KMmn0, niau 6poMHOIM BOIOH.
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Tema 4. Kuciopoacoaepxamue coeIuHeHUs

Conuptsi. CocTaB u knaccudukaims cnupTtoB. M3omepus ciupToB (MOJI0KEHNUE THAPOKCHIIBHBIX TPYIIIL,
MEXKJIACCOBasi, yIIEPOJHOTO cKejeTa). Pu3nueckue CBOMCTBA CIUPTOB, UX MOJTyUYEHHUE.

MexMoueKyJisipHasl BOJOPOIHAS CBA3b. XUMHUYECKUE CBOMCTBA CIUPTOB, 00YCIOBICHHBIE HATMUYUEM B MOJIEKYJIAX
TUAPOKCUIIBHBIX TPYIIT: 00pa30BaHUe aJIKOTOJIATOB, B3aUMOJIEUCTBHUE C raJOT€HOBOIOPOIaMHU, MEXKMOJIEKYJISIpHAs U
BHYTPHUMOJIEKYJISIpHAs JAeTUapaTaIus, STepruduKaIus, OKUCICHUE U JeTHAprupoBaHue cnupToB. OCOOEHHOCTH CBOMCTB
MHOT0aTOMHBIX CIIUPTOB. KauecTBeHHas peakiivsi Ha MHOTOAaTOMHbBIE CIUPTHI. BaskHelne mpecTaBUTENId CIIUPTOB.
duU3MoNOrNYecKoe IeUCTBUE METAaHOJA U 3TaHOJa. AJIKOT0JIM3M, ero nocieAcTBus. [IpodunakTuka aakoroausma.

®enonbl. OeHon, ero Gu3NUECKUe CBOMCTBA U MOJyYeHnEe. XUMUYECKHUE CBOMCTBA (PEeHOMA KaK (PyHKIHUS €ro
ctpoenud. KucioTHeie cBoiicTBa. B3anMHOe BIUsIHEE aTOMOB U TPYIII B MOJIEKYJIaX OPraHWYECKUX BEUIECTB HA IPUMEPE
denomna. [onukonaencamnus gpenona ¢ popmanbaeruaom. Kauecrsennas peaxius Ha ¢penoun. [Ipumenenue denona.
CpaBHeHHE KMCIOTHBIX CBOMCTB BEIIECTB, COJEPKAIINX THIPOKCUIIbHYIO TPYIITY: BObI, OJHO- 1 MHOTOATOMHBIX
cnupToB, (perona. [Ipumenenne npou3BoHbIX (heHoma.

Anpaerunbsl U KeToHbl. CTpoeHHE MOJEKYT albAETUA0B U KETOHOB, UX U30MEpPHUSI 1 HOMEHKJIATypa.
OcoOeHHOCTH CTPOCHUSI KapOOHUIIbHOU IpyIinbl. GU3NYECKHe CBOMCTBA (opMalibIeTuia U €ro ToMoJIoroB. OTieNbHbIC
MPEICTaBUTENN aJbJACTUIOB U KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHU/IOB, O0YCIOBJICHHBIC HATMYNEM B MOJICKYJIE
KapOOHWIJIBHOM TPYMIIbl aTOMOB (TUAPUPOBAHUE, OKUCIIEHNE aMMUAYHBIMU pacTBOPaMu OKCHa cepedpa v TuApOKCHIA
memu (11)). KauecTBeHHbIe peakiinu Ha anbaerubl. Peakiius monukoHaeHcauu hopManbaeruaa ¢ GeHoaom.
Oco0EeHHOCTH CTPOSHHUS U XUMUYECKUX CBOMCTB KeTOHOB. HykieodunsHoe npucoenHeHue K KapOOHWIBHBIM

coeauHeHusM. [IpucoenrHeHne 1MaHOBOIOPO/Ia U TUAPOCYIb(UTA HATPHUS.
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Kap6onoBbie kuciaotbl. CTpoeHHe MOJEKYI KapOOHO- BBIX KUCIOT U KApOOKCUIBLHOM TPYIIIIHI.
Knaccudukanus u HoMeHKIaTypa KapOOHOBBIX KHCIOT. PU3NYECKUE CBOWCTBA KaPOOHOBBIX KUCIOT U UX 3aBUCUMOCTD
OT cTpoeHus MoJieKyJl. OO1re CBOMCTBA HEOPTaHUYECKUX U OPraHUYECKUX KUCIOT (B3aMMOJIEHCTBHE C METAJUIAMHU,
OKCHJaMU METAJNIOB, OCHOBAHUSIMU, COJISIMU). BiusiHue yriaeBogOpOAHOIO paJrKasa Ha CHITy KapOOHOBOM KUCIIOTBHI.
Peakius sTepudukanuu, ycnoBus ee mpoBeaeHus. XUMUYECKUE CBOMCTBA HEMPeIeNIbHbIX KapOOHOBBIX KUCIOT, 00YCIIOB-
JICHHBIE HAJIMYUEM T-CBS3U B MOJIEKYJIE.

Cnoxuble 3¢pupsi. CrpoeHue cinoxHbIX 3pupoB. HomeHknaTypa cioxkHbix 3¢pupoB. OOpaTuMOCTh peakuuu
3Tepu(UKaALNU, TUIPOIU3 CIOXKHBIX 3(rpoB. PaBHOBecue peakunu sTepuukaiy — ruapoiin3a; (pakTopsl, BIUSIONINE
Ha Hero. Pemienue pacueTHbIX 3a/1a4 Ha ONPEAEIICHHE BbIX01a MPOIyKTa peakuuu (B %) OT TEOPETHYECKU BO3MOKHOTO,
YCTaHOBJIEHHE (POPMYJIBI U CTPOEHUS BEILIECTBA [0 MPOAYKTaM €ro Cropanusi (WM ruApoIn3a).

Kupsi. XKupsl kak cioxxsbie 3QUpbl MIHLIEPHHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE KUPOB.
Homenknatypa u kinaccudukanus xupos. Macna. )Kupsl B npupoze. buonornueckue pyHkuuu xupo. CBOICTBA KUPOB.
OwMmbLIeHHE KUPOB, oJyyeHue Mblia. OObsICHEHHE MOIOIIMX CBOMCTB MbUIa. | napupoBaHue KUAKUX KUPOB. Maprapus.
[Tonsitue o CMC. O6bsicuenne Motomux cBoiictB Mbiia 1 CMC (B cpaBHEHHHM).

PacuerHble 3agaum. Beraucnenus o TepMOXUMUYECKUM YPABHEHUSIM.

JemoncTpannu. Ouznueckue CBOMCTBA 3TaHOJa, MponaHoia-1 u Oyranona-1. [llapocTep:kHeBbIe MOIETH MOJICKYJT
n3oMepoB ¢ MoJiekysipabiMu opmyiamu C3Hg0 u C4H;00O. KonumdecTBeHHOE BRITECHEHHE BOJIOPO/Ia U3 CIUPTA HATPUEM.
CpaBHEHHE peaklMii TOPEHUSI 3TUIIOBOrO U MPONMIIOBOTO cUpTOB. CpaBHEHHE CKOPOCTEN B3aMOAECHCTBUS HATPUS C
ATAHOJIOM, IPOMAaHOIOM-2, TinuepuHoM. [loxydenue npocroro 3¢upa. [loaydenue cinoxnoro adupa. [lonyuenue sreHa

N3 3TaHOJIA.
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PactBopuMoOCTh (heHoIa B BOJie IpH OOBIYHOM U MOBBIIIEHHOM TeMiiepaType. BoiTecHenue denona u3 dpenonsita
HATPHS YroJIbHOW KucioTon. Peakmus denona ¢ xmopuaom xenesa (111). Peaknus perona ¢ popmansaerumom.

[ITapocTepKHEBbIE MOJIETTU MOJIEKYJI aJIbJIETUI0B U U30MEPHBIX UM KETOHOB. OKHUCIIeHHe OeH3alIb/IeTHaa Ha
BO3ayxe. Peakius «cepeOpsHoro 3epkanay. OkuciaeHue anbaeruaoB ruapokcuaoM mean (11).

3HAKOMCTBO C (PU3NYECKUMH CBOMCTBAMHU HEKOTOPBIX KAPOOHOBBIX KUCIOT: MyPaBbUHOM, YKCYCHOM,
MIPOTTMOHOBOM, MAaCJISTHOM, IIaBeJIeBOM, TUMOHHOM, OJICMHOBOM, CTeaprHOBOM, O¢H301HON. Bo3roHka OeH30MHOM
KUCJIOTHI. OTHOIIIEHUE Pa3IMYHBIX KAPOOHOBBIX KUCIOT K Bojie. CpaBHEHUE KUCIOTHOCTU CPE/Ibl BOJAHBIX PACTBOPOB
MYpPaBbUHOM U YKCYCHOM KHCJIOT OJMHAKOBOM MoJisipHOCTH. [loydeHrne mpusTHO MaxHYIIEro CI0KHOTO 3dupa.
OTtHomieHre kK OpOMHOM BOJIE M paCTBOPY MEepMaHTaHaTa KaJlusl MPeIeIbHOW U HeNPeIeIbHOM KapOOHOBBIX KHUCIIOT.
[[TapocTepkHEBbIE MOJIETN MOJIEKYJ CIIOXKHBIX 2(PUPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOIIEHUE CIMBOYHOTO,
MOJICOTHEYHOTO ¥ MallTMHHOTO MacJja K BOJHBIM pacTBOpaM OpoMa U repMaHraHaTa Kajausl.

JlaGopaTropHble ONBITHI.

16. PactBOpeHue rimiepuHa B BOJE.

17. B3saumopgeiictBue rnunepuna ¢ Cu(OH),.

18. PexTudwukarms cmecu Boga—aTaHod (1—2 cragum).

19. BzaumopeticTBue )eHOJIA C PACTBOPOM IIIECIIOYH.

20. Pacno3naBanue pacTBopoB (heHOIsITa HATpUA U KapOoHaTa HaTpus (6apOOTaK BHIIBIXaEMOI'0 BO3/IyXa WU
JEUCTBUE CUIILHOM KHUCIIOTHI).

21. BzaumopeiicTBue heHOJA ¢ OPOMHOM BOJIOM.

22. Pacno3naBaHue BOAHBIX pacTBOPOB ()e€HOJIA U TIIMLIEPUHA.
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23.

3HAKOMCTBO C (i)I/I?)I/I‘IeCKI/IMI/I CBOMCTBaMH OTACIIBHBIX HpC,Z[CTaBI/ITCHCﬁ AJIbACTUAO0OB 1 KETOHOB!

arieTanperuia, alleToHa, BOJAHOTO pacTBopa (hopManbpaeruia.

24,
25.
26.
217,
28.

OkucieHnre 3TaHoa B dTaHAIlb.

Peakrust «cepeOpsiHOTO 3epKaay.

Oxucienue ajabaeruaoB ruapokcuaom meau (11).
[Tonyuenne deHoaodpopManbACTHIHOTO OJUMEpPA.

B3aumoieiicTBrEe pacTBOpa YKCYCHOM KHCJIOTHI C MaruueM (LMHKOM), okcusioM Meau (1), ruapoxcumom

xenesa (l11), pactBopom kapOoHaTa HaTpusi, PAaCTBOPOM cTeapara Kayius (MbUIa).

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

O3HakoMIIeHHE ¢ 00pa3liaMH CIIOKHBIX 3(UPOB.

OTHOILIEHHE CTIOKHBIX 3(PUPOB K BOJE U OPraHMUECKUM BELIECTBAM (HAIIPUMED, KPACUTEIISIM).
BriBeieHMe KUPHOTO MATHA C TOMOUIBIO CII0KHOTO 3pupa.

PacTBOpUMOCTB KMpPOB B BOAE M OPTAHUUYECKUX PACTBOPUTEIISX.

Pacrio3HaBaHue CIIMBOYHOTO Macja U MaprapvHa ¢ OMOIIBIO OJKUCIEHHOTO Terioro pacrsopa KMm0,.
[Tosnyuenue mblna.

CpaBHEHHE MOIOIIIUX CBOMCTB X03siiicTBeHHOTO MblTa 1 CMC B ecTkol BoJe.

3KCHepI/IMeHTaJILHbIe 3agavun.

1.

2
3.
4

Pacno3naBaHue pacTBOPOB arierata HaTpus, kapOoHaTa HaTpHsl, CUIIMKATa HATPUsI U cTeapaTa HaTpHs.
PacnioznaBanme o0pa3iioB CIMBOYHOTO Macja M MaprapuHa.
[Tomy4yenune kapOOHOBOI KHUCIOTHI U3 MbLIA.

[Tony4yeHue yKCyCHOM KHCIIOTHI U3 alleTaTa HaTpusl.
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Tema S. YrieBoasl

Momno-, 1u- u nonucaxapuasl. IIpencraBureny Kax10i rpynimbl.

buonoruyeckas posib yrieBojoB. Mx 3HaueHHe B )KU3HU YeJOBEKa U 00IIeCTBa.

Monocaxapunasl. ['moko3a, ee puznueckue cBoiictBa. CTpoeHHE MOJIEKYJIbI. 3aBUCUMOCTh XUMHUYECKUX
CBOMCTB TUIIOKO3bI OT CTPOCHUS MOJIEKYIIbl. B3aumopeiictBue ¢ rugpokcuaoM menu (I1) mpu koMmHaTHOM TeMiiepaType u
HarpeBaHuM, dTepudUKaIs, PeaKIus «cepeOpsTHOro 3epKajay, rTupupoBanue. Peakinnu OpoKeHus ITFOKO3bI:
CIIUPTOBOIr0, MOJIOYHOKHUCIOTO. I I0K03a B mpupoie. buongornyeckas poiib rroko3bl. [[puMeHeHne ritoko3sl HA OCHOBE
ee cBOMCTB. DpyKTO3a KaK U30MEp TIIFOKO3BI.

Hucaxapupasl. CtpoeHue nucaxapuaoB. BoccranaBivBaronye 1 HEBOCCTAHABIMBAIOIIUE AUCAXAPUBIL.
Caxapo3a, 1akT03a, Man16mo3a, uX CTpoeHHue U ouosiornueckas poib. ['uaponus aucaxapuaos. [IpomMelnuieHHoe
MOJIYYEHHUE Caxapo3bl U3 IPUPOIHOIO CHIPHSL.

[Tonucaxapuasl. Kpaxman u nemionosa (CpaBHUTENIbHAS XapaKTEPUCTUKA: CTPOEHUE, CBOICTBA,
ounonoruyeckas poiib). @u3nyeckre CBOMCTBA MOJUcaXxapu10B. XMMUYECKHE CBOMCTBA MOKMcaxapuaoB. [ uapoaus
nosicaxapunoB. KauectBennas peakius Ha kpaxmai. [lonmrcaxapuabl B Ipupoje, ux ouosorndeckas posb. [I[puMenenne
nosicaxapuioB. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX. B3anmoaeicTBrE LEUTI0I03bl ¢ HEOPTaHUYECKUMU U
KapOOHOBBIMHU KHCIIOTaMU — 00pa30BaHKE CIIOKHBIX (PHUPOB.

Nemoncrpamuu. OOpasiibl YIieBOIOB U U3JeIuil U3 HUX. B3anMopelictBue caxapo3ssl ¢ runpokcuaoM menu (11).
[Tomydyenue caxapaTa KajabIlvs U BBIICIICHHUE CaXxapo3bl U3 PACTBOpA caxapaTa KaibIus. Peakius «cepeOpstHoro 3epKaiay
JUTSI TITIOKO3BI. B3anMoaeicTBre Tt0K03bI ¢ PYKCUHCEPHUCTON KUCIIOTOM. OTHOIIEHHE paCTBOPOB Caxapo3bl M MAIbTO3bI
(ytakTo3b1) K ruapokcuay meau (1) mpu narpeBanun. O3HakomiieHUe ¢ GU3NYECKUMU CBOMCTBAMH LIEIITIOJIO3BI U

kpaxmana. HaOyxanue 1emironos3sl 1 kpaxmaina B Boje. [lomyuenue HUTpaTa HEUTIOI03bI.
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JlaGopaTopHble ONBITHI.

36.
37.
38.
39.
40.

O3nakoMiIeHHE ¢ (PU3NYECKUMHU CBOMCTBAMH TIIIOKO3BI (alTeuHas yIakoBKa, TaOJIETKHN).
Bzaumoneiicteue ¢ Cu(OH), npu paznudHoi Temmeparype.

KucnotHsIl ruipon3 caxapossl.

3HaKOMCTBO C 00pa3aMu MOJIUCAXAPHUIOB.

O6H&py>KeHI/Ie Kpaxmalia C¢ IIOMOIIBbIO Ka4eCTBECHHOM pCakuu B MCIC, XJ'I€6€, KJICTYATKC, 6YMaI‘€, KHGﬁCTGpG,

HOTypTE, MaprapuHe.

41.

3HAKOMCTBO C KOHHGKHI/Ieﬁ BOJIOKOH.

BKCHepI/IMeHTaJIbeIe 3aJdavaum.

1.
2.

PacnioznaBaHue pacTBOPOB IJIIOKO3bI U TIMIIEPUHA.

Omnpenenenue HATMYKA KpaxMaia B Mezie, xjaebe, MaprapuHe.

Tema 6. A3oTcoaep:kaimme coeIMHEHUA

Awmunsl. CoctaB u ctpoeHre amuHoB. Kitaccudukaims, usomepus 1 HOMEHKIIaTypa aMUHOB. AJndaTnyeckue

amMuHbl. AHWIWH. [loydeHre aMHMHOB: aJIKIJIMPOBAHUE aMMHaKa, BOCCTAHOBJICHWE HUTPOCOEAMHEHUH (peakiius 3UHUHA).

duznueckre cCBOMCTBA aMUHOB. XMMHUYECKHUE CBOMCTBA aMHUHOB: B3AaUMOJIEUCTBHE C BOJIOU U KUCIOTAMHU.

['omonoruueckuit psii apoMaTHUYECKUX AMUHOB. B3anMHOE BIIMsIHHE aTOMOB B MOJIEKYJIaX HA IPUMEPE AMMHUAKA,

aJ'II/I(l)aTI/IIICCKI/IX U apOMAaTUYCCKUX aMHUHOB. HpI/IMCHeHI/Ie AMHUHOB.

AMmubokucnoTsl u 0enku. CocraB u CTPOCHUC MOJICKYJI aMHUHOKHCJIOT. I/I30Mep1/151 AMHMHOKMCIJIOT.

JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCJIOT U €€ MPUYUHBI. B3auMoieicTBrE aMUHOKHCIIOT C

OCHOBaHMsIMU. B3anmoelicTBre aMUHOKHUCIOT ¢ Kuciaotamu, OOpa3oBaHre BHYTPUMOJIEKYJISPHBIX COJiel (OUIOJIIPHOTO
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noHa). Peakiusi moJiMKoHIeHCcallui aMUHOKHUCIIOT. CHHTETHYECKHE BOJIOKHA (KanmpoH, SHAHT U JIp.). buonoruyeckas poiib
aMHHOKHCIOT. [[puMeHenne aMMHOKHUCIIOT.

benku xak npupoHeie Ouononumepsl. [lentuanas rpymnmna aroMoB U ienTuAHas cBs3b. [lentunbl. benku.
[lepBuuHasi, BTOpU4Hasi U TPETUUHASL CTPYKTYpPbI O€TKOB. XMMUYECKUE CBOMCTBA OCJIKOB: TOPEHUE, IeHATYpaIlus,
T'HIPOJIN3, KAUeCTBEHHBIE (IIBETHBIE) peakiuu. buonorndeckue pyHkuuu 6eakoB. 3HaueHue 6enkoB. ['modanpHas
npoOiema 6eJIKOBOro roJIOAAHUS U MYTH €€ PEIICHHUS.

HykneunoBsie KucaoThl. OOLMiA MIaH CTPOEHUS HYKJICOTHI0B. [IOHSITHE O MUPUMUANHOBBIX U ITYPHUHOBBIX
ocHoBaHUsX. [lepBuuHasi, BTopu4yHas u TpeTuyHas cTpykrypsl MmoJiekyiibl JIHK. buonornueckas poss JJHK u PHK.
['ennas unxxeHepus U OnorexHoorus. TpaHcreHHbie POPMbI KUBOTHBIX U PACTECHUH.

JemoncTpannu. Ousnyeckue CBOKMCTBA METUIIAMUHA. [ 'OpeHne meTninaMuHa. BzaumoaencTeue aHuinHa U
METUJIaMUHA C BOJIOM U Kuciaotamu. OTHOIIEHHE O€H30J1a U aHWIMHA K OpoMHOM Bosie. OkpalinBaHue TKaHe
aHWJMHOBBIMU KpacuTenasiMu. OOHapyxeHre (PYHKIIMOHAIBHBIX TPYII B MOJIEKYyJIaX aMUHOKUCIOT. HelTpanu3zanus
IeJI0YN aMUHOKHUCIIOTOM. HelTpanu3aiust KuciaoThl aMUHOKUCIIOTON. PacTBopeHue u ocaxaeHue 0enkoB. JleHaTyparus
oenkoB. KauectBennnie peakunu Ha 6enku. Monenu mosnekynsl JJHK u paznuunsix BunoB mosexyn PHK. O6pasimb
MPOJYKTOB MUTAHUSI U3 TPAHCTEHHBIX ()OPM pACTEHUMN U KUBOTHBIX; JIEKAPCTB U MPENapaToB, U3rOTOBJICHHBIX C
MTOMOIIbI0 TEHHON WHKEHEPUH.

JlabGopaTopHble ONBITHI.

42. W3roroBieHue MapoCTEPKHEBBIX MOJIENIEH MOJIEKYJ H30MEPHBIX aMUHOB.

43. UsroroBnenue Mojenel n3oMepHbIx Mosiekys coctaBa C3H;NO,.

44, PactBOpeHUE OCIKOB B BOJIC M MX KOATYJISIIUS.

45. OO6napyxeHue O6efka B KypHHOM SIHIE U B MOJIOKE.
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Tema 7. buosiornyeckm aKTUBHbIE COeIMHEHUSA

Butamuusl. [lorsrue o Butamunax. Mx knaccudukamnms u o6o3nadeHre. Hopmer moTpeOaeHus BATAMHHOB.
BonopactBopumsie (Ha nmpumepe Butamuna C) u )KMpopacTBOpUMbIE (Ha MpuMepe BUTaMUHOB A 1 D) BUTaMUHBI.
[TonsiTne 06 aBUTaMUHO3aX, THIEP- U THMIOBUTaAMIHO3aX. [IpoduiakTika aBUTAMUHO30B.

®epmenTsl. [lonarue o pepmeHTax Kak 0 OMOJIOTHUYECKUX KaTalu3aTopax OeIKOBOU MPUPOIbl. 3HAUCHHE B
OMOJIOTUY U TPUMEHEHHUE B IPOMBITINIEHHOCTH. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTD U A(-
(EeKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH (pepMEHTa OT TeMiiepatypsl u pH cpensl.

['opmownbl. [loHsiTHE O TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BHIMOIHIIONUX SHIOKPUHHYIO
PEryJSLUIO )KU3HEACITENIbHOCTU OpraHnu3MoB. Kitaccudukanus ropMOHOB: CTEPOUIbI, TPOU3BOAHBIE AMUHOKHCIIOT,
MOJIUTIENITUIHBIE U OEIKOBBIE TOPMOHBI. OTAENbHBIE IPEICTABUTEIN TOPMOHOB: 3CTPANOII, TECTOCTEPOH, UHCYJIHH,
aZpeHaJIVH.

JlexapctBa. [loHsTHE O NTEKapCTBAaX KaK XUMHOTEPANIEBTUUECKUX Npenapartax. [ pymbl jekapcTB: Cyab(amMuabl
(cTpenTor), aHTUOMOTUKY (TICHUIIWIIIINH ), acIUPUH. be3omnacHbie cnoco0bl MPUMEHEHHS, JIEKAPCTBEHHBIE (DOPMBI.
AHTHUOMOTHKH, UX KITaCCU(PUKAIIMS 10 CTPOCHUIO, TUITY U CHEKTPY AeicTBud. [{ucbakrepro3. Hapkotuku, HapKoMaHUs U
ee mpouIaKkTHKA.

JMemoncTpanuun. O6pasipl BUTAMUHHBIX TpenapaToB. [lonuBuramunsl. mmroctpanun Gororpaduii )KUBOTHBIX C
paznuyHbIMH popMaMu aBUTaMUHO30B. CpaBHEeHUE ckopocTu paznoxkenus H,0, mox aeiictBueM depmenTa (katanasbl) U
Heopranuueckux karanuzaropoB (Kl, FeCls, Mn0,). ITnakar wiu kogorpaMMa ¢ H300pakeHUEM CTPYKTYPHBIX (hopmMyIt
3CTpaanoiia, TECTOCTEPOHA, aapeHainHa. B3aumoneiictBue anpenanuna ¢ pacteopom FeCls. Benkosas mpupoaa

MHCYJIMHA (IBETHBIE peakiuu Ha Oenku). [1nakaTel wim kogorpaMMel ¢ GopMynamMu amuaa cyiab(haHuI0BON KUCIOTHI,
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TUTUAPOGOIMEBON U JTOKHON AUTUAPO(OIMEBOI KUCTOT, OEH3UITIEHUIIMIUIMHA, TETPAllUKIINHA, 1IeOTaKCuMa,
acIMpHHA.

JlaGopaTopHble ONBITHI.

46. OOnHapyxeHHe BUTaMUHa A B paCTHUTEIHLHOM Macle.

47. OoOnapyxenue ButamuHa C B ss0JJ0OUHOM COKE.

48. OOnapyxxeHue BuTamMmuHa D B xenTKe KypHHOTO siIIa.

49. ®epMeHTATUBHBIN THAPOIIN3 KpaxMalia Mol ACHCTBUEM aMHUIa3bl.

50.  PasnoxeHue nepokcuaa BOAOpOJia MO IEUCTBUEM KaTalasbl.

51. JleiicTBHe neruiporeHa3bl Ha METUJICHOBBIA CUHUIA.

52. HcnpiTanue pacTBOPUMOCTH apEeHAINHA B BOJE U COJITHON KUCIIOTE.

53. OOHapyXeHHEe acTMprHA B TOTOBOH JIEKapCTBEHHOM opMe (peakiyei THaApoIn3a WK [IBETHOW PeakIuei ¢
cysbhaTroM OepusuIns).

IIpakTuKyM

. KauecTBeHHBIN aHAIU3 OPraHUYECKUX COCAUHECHUM.
YrineBoaopoasl.

CrupTsl 1 PEHOIBI.

Kap6oHOBBIE KHCIIOTHI.
YrneBoasbl.

1

2

3

4, Anbpaeruanl 1 KETOHEL.
5

6

7 AMMHBI, aMUHOKHCJIIOTBI, OCJIKH.
2

.2 Oomag xumus. 11 kiaace
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Tema 1. CTpoenue atoma

ATOM — cinoxkHas yacTtuia. ATOM — clI0Has yacTuua. JlokazaTenbCTBa CI0KHOCTH CTPOEHUS aTOMa:
KaTOJHBIE U PEHTT€HOBCKUE JIy4H, PoTorh(DEKT, paanoakTuBHOCTh. OTKPBITHE 3JEKTPOHA, MPOTOHA U HEUTpoHa. Moenu
ctpoenus aroma (Tomco- Ha, Pezepdopaa, bopa). Makpomup u Mmukpomup. KBaHTOBO-Mexa- HUUECKHE MPEACTABICHUS O
CTPOCHUU aToOMa.

CocTosiHUE 2NEKTpOHOB B atToMe. HykioHsl: mpoToHbl U HeUTpoHBL. Hykmuasl. U300aps! ¥ M30TOMHI.
KBaHTOBO-MEeXaHUYECKUE MPEACTABICHHS O IPUPOJE AIEKTpoHA. [loHsATHE 00 3JIEKTPOHHOI OPOUTAIIN U IIEKTPOHHOM
obnake. [IpaBuna 3amnoaHeHUs YHEPreTUUECKUX YPOBHEHN U opOuTaiel anexkTpoHamu. [IpuHIIUIT MUHUMYMa SHEPTUU.
DNEeKTPOHHBIE KOHPUTYpALIMU aTOMOB U HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB XpOMa, Mei1, cepedpa u
Ap.

BaneHTHbIEe BOBMOXHOCTH aTOMOB XMMHUUECKUX 3JIE€MEHTOB. BaneHTHbIE 35IeKTpOHbI. BaieHTHBIE
BO3MOXXHOCTH aTOMOB XMMHUYECKHUX 2JIEMEHTOB, O0YCJIOBJICHHBIC pa3IudHbIMU (hakTopamu. CpaBHEHUE TOHSTHM
«BAJIEHTHOCTbH) U «CTEIEHb OKUCIECHUSD.

I[Tepuoaguueckuit 3akoH U llepuoagnueckas cucreMa XUMHUUYECKUX DJIEMEHTOB
J.U.MenneneeBa u crpoenue aroma. [Ipeamoceuiku otkpeitus [leprnoanueckoro 3akoHa. OTKpBITHE 3aKOHA.
[TepBas popmynuporka [lepuonnueckoro 3akoHa. Ctpykrypa [leproanyeckoit cuctemsl sneMeHTOB. COBpeMEHHBIE
MPEICTaBIICHUS O XUMUYECKOM 3JjieMeHTe. Bropas ¢hopmynuposka Ilepuoanyeckoro 3akona. [lepuoanueckas cuctema u
cTpoeHue aroma. GU3NYECKUN CMBICI MTOPSAKOBOIO HOMEPA 3JIEMEHTa, HOMEPOB Ipynibl U nepuoja. Ilepuoanueckoe
M3MEHEHHE CBOICTB 3JIEMEHTOB: paJInyca aToMa, 3JIEKTPOOTPUIATEIbHOCTU. [[pUUMHbBI U3MEHEHUS METATNIMYECKUX U

HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B TpyMIMax U MeproJiax, B TOM YUCie U B OonbluX. TpeTbst popMynupoBKa
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[Iepnognueckoro 3akoHa. 3HaueHnue Ilepronnueckoro 3akoHa u [leprnoauyeckoi CUCTEMBI 1JI pa3BUTHS HAYKU U
INOHMMAHMS XUMUYECKOW KapTUHBI MUpA.

HMemouncrpaunu. ®ororddexr. Katoansie myun (37€KTPOHHOIYUEBBIC TPYOKH ), MOJICIH JIEKTPOHHBIX 00JIaKOB
(opbOwuTaneii) paznuanoi hopmbl. Pasnmuunbie BapuaHThl Tabmui [leproanyaeckoi CuCTeMbl XUMUYECKHUX dieMeHToB []. U.
MenpeneeBa. OOpa3iibl IPOCTHIX BEIIECTB, OKCUIOB M THIPOKCUIOB 3JIEMEHTOB 3-T0 NMEeprUoAa U JEMOHCTPALIMS UX
CBONCTB.

Tema 2. CTpoenue BemecTBa. /lucrnepcHbie CHCTEMbI

XuMuueckas cBA3b. EqUMHAs npuposga XUuMUYECKON cBA3HU. [loHATHE O XMUMUYECKOU CBA3M KaK
IpolLIecCce B3aUMOJCHCTBUSL aTOMOB C 00pa30BaHUEM MOJIEKYJI, HOHOB U PaJAMKaIOB. Buabl XUMUYECKOI CBS3H.
AMoOpdHBIE U KpHCTAIUIMYECKUE BelecTBa. MloHHas xuMudeckas cBsA3b. J\UnonbHbIii MOMEHT cBs3U. CBOMCTBA BEILIECTB C
VOHHOU KPUCTAJUIMYECKOU PEIIETKOM.

KoBasieHTHas cBsi3b. MeTO/ BAJICHTHBIX CBSI3€W B 00pa30BaHUU KOBAJEHTHOM CBSI3U. DIEKTPOOTPULIATETLHOCTD U
Pa3HOBUAHOCTH KOBAJIEHTHOM CBSI3M MO ATOMY MPU3HAKY: NOJIsipHAst U HenoJisipHast. Cioco0 nepeKkpbIBaHUS 3JIEKTPOHHBIX
opOuTaneil u kiraccupukaius KOBAJICHTHBIX CBSA3€H 110 ’TOMY MPU3HAKY: G- U - CBsI3U. KpaTHOCTh KOBaJICHTHBIX CBA3EH
U UX KJIacCU(pUKALHMS 110 ’TOMY IPU3HAKY: OJMHApHAs, IBOMHAA U T. 1. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHON CBSI3U:
O0OMEHHBII U JOHOPHO-AKIENTOPHbIN. Kpucraminyeckoe cTpoeHUe BEIIECTB ¢ ITUM TUIIOM CBSI3HU, UX (U3UYECKUE
CBOMCTBA.

Mertannnueckast cBsi3b U €€ ocooeHHOCTH. Dr3nueckne CBOMCTBA METAJUIOB KaK (PYHKIIMSI METANIMYECKOM CBS3HU U

METAJUIMYECKON KPUCTAIUNIMYECKON PEIIETKH.

28



Bonopoanas cBs3b 1 MexaHu3M ee 00pa3oBaHusd. MeXMOJIEKYIIpHas U BHYTPUMOJIEKYJISIpHAs BOJOPOIHBIE CBSI3H.
Pu3nyeCcKre CBOMCTBA BEIIECTB C BOAOPOIHON CBA3bI0. bruonornueckas poyib BOJOPOIHOM CBSI3U B OpraHU3AlUN
CTPYKTYp OMOIOJIMMEPOB.

ubpuauszanus opbutaneit u reomeTpus Moaekyi. Teopus rubpunuzanuu. Turmbl THOpUAN3ATAN
AIIEKTPOHHBIX OpOUTAJIEH U T€OMETPHSI OPrAaHMYECKUX U HEOPTaHUYECKUX MOJIEKYJI.

Teopuss cTpoeHUA XUMUYECKUX coeanuHeHU M. [Ipeanocpuiku co3qanus TEOPUU CTPOCHUS XUMUYECKUX
COEIMHEHNUH, Che3]l ecTecTBOUCIIbITaTeNel B I. [lInelepe. JInunoctHeie kauecTtBa A. M. bytiepoBa. OcHOBHBIE
IIOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHHUSI OPTaHUYECKUX COCAMHEHUN U COBPEMEHHOM T€OpuH cTpoeHus. M3omepus B
OPraHUYECKON XUMHH. B3anmMHOE BIIMSTHUE aTOMOB B MOJIEKYJIAX OPraHUYE€CKUX U HEOPTaHUYECKUX BEILIECTB.

OcCHOBHBIC HAMPABJICHUS PA3BUTHS TEOPUU CTPOCHUSI OPTAHUYECKUX COSTUHEHHUM (3aBUCUMOCTh CBOMCTB BEIIECTB
HE TOJIbKO OT XUMUYECKOT0, HO U OT X 3JIEKTPOHHOI'O U MPOCTPAHCTBEHHOTO CTpOEHUA). NHIYKIIMOHHBIN 1 ME30MEPHBIN
3 dexTs. CTEepeoperyisipHOCTb.

JIuanekTu4eckue OCHOBBI OOMIHOCTHU ABYX BEIYIIUX TEOPUU XUMHUU. [[ManeKTUUECKHE OCHOBBI
obmHocTu Ilepuoanueckoro 3akona [1. 1. MenneneeBa u Teopuu ctpoenus A. M. byTiepoBa B craHOBiIeHUH (PaOOTHI
MpEAIIECTBEHHUKOB, HAKOIIJIEHUE (DAKTOB, yUacTHE B Che3/1aX, PYCCKUM MEHTAIUTET), MpeICKa3aHuU (HOBBIE AJIEMEHTHI
— Ga, Se, Ge 1 HOBBIE BEIIECTBA — U30MEPHI) U Pa3BUTUHU (TP POPMYIUPOBKH).

[TonuMepsl opranudyeckue U Heopranuueckue. [Homumepsl. OCHOBHBIE MOHSATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: «MOHOMEPY, «IIOJTUMEPY, KMAKPOMOJIEKYJIa», KCTPYKTYPHOE 3BEHO», «CTEIICHb
MOJINMEPHU3AINIY, «MOJIEKYJIsIpHas Maccay. CriocoObI MOTyYeHUS TTOJIMMEPOB: PEAKIIMU MOJIUMEPU3AITIH 1
noJiukoHieHcauu. CTpoeHue MoJMMEpOoB: TeoMeTpuieckas (hopma MaKpoOMOJIEKYJl, KpUCTAIUTMYHOCTh U aMOP(PHOCTH,

crepeopery- JSIpHOCTh. [lommmepsl opranndeckue n Heopranndeckue. Kayuyku. [lmactmaccel. Bonokna. buonosmmepsr:
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O€JIKK 1 HYKJIEMHOBbIE KUCIOThl. Heopranndeckue nojimMepbl aTOMHOTO CTPOEHUs (AUTOTPOITHbIE MOAU(PUKALIUN
yriiepoa, KpUCTAUTMYECKUM KPEMHUM, CEJICH U TEJUTYp LIETIOYEYHOTO CTPOCHUS, TUOKCHU]T KPEMHUS U JIP.) U MOJIEKY-
JISIPHOTO CTPOEHHMS (cepa macThuueckas u Jip.).

HNucnepcHble cucTeMbl. Yncteie BemecTBa U cMecu. Kimaccudukarms XHMIYIeCKUX BEIIECTB 1O YUCTOTE.
CocraB cMeceli. PactBopsl. PactBopumocTs BemecTB. Kiaccudukaius pacTBOpOB B 3aBUCUMOCTH OT COCTOSIHUS
PacTBOPEHHOTO BeIeCTBa (MOJIEKYJISIPHBIE, MOJIEKYJIIPHO-UOHHBIE, HOHHBIE). TUIIBI PACTBOPOB IO COJIEPKAHUIO
pacTBOpEeHHOrO BemiecTBa. KoHIIEHTpalys pacTBOPOB.

[Tonsitue «aucnepcHas cucreMay. Kinaccudukarys AUCHEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS
JMCTIEPCUOHHOMN CpeJibl U TUCIIEPCHOM (pasbl, a TAKXKe MO pazmepy yactuil. [ py0oaucnepcHble CUCTEMBI: AIMYJIbCUHU U
CYCIIEH3UHU.

PacueTHble 3a1a4u.

1. PacueTsl no xumuueckuM (hopmysam.
2. Pacuetsl, cBsi3aHHBIE C TOHATUSMU «MAcCOBas A0Js» U «0ObEMHas J0J15)» KOMIIOHEHTOB CMECH.
3. Brruncnenne MoJsIpHOM KOHIIEHTPALMU PaCTBOPOB.

JemoHcTpanuu. Moeny KpUCTALIMYECKUX PEIIETOK BENIECTB C PA3JIMYHBIM THUIIOM CBsi3el. Monenn MoneKysn
pa3nuuHOi reomMeTpun. Moienn KpUCTaNIMYeCKUX PelIeToK ainMasa u rpadura. Moaenn MoJieKysl H30MEpOB
CTPYKTYPHOU U IPOCTPAHCTBEHHOU U30MepUU. MOIeNIN KPUCTALUIMYECKUX PELIETOK METaUI0B. Moaeny u3 BO3AyLIHBIX
IIAPOB, OTPAXKAIOIIHE MPOCTPAHCTBEHHOE PACIIONOKEHHE SP -, SP°-, SP- THOPHHBIX OpPOUTANCH B MOJIEKY/IaX OpraHHde-

CKHX U HCOPTaHNMYCCKHNX BCIICCTB.
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Komnnekuus miuactmacc ¥ BoJIokoH. O0pasiibl HEOPraHUYECKUX MOJMMEPOB: CEPhI ITacTUUecKoi, hochopa
KpacHOTO, kBapna u aAp. Monaenu mosekyn 6enkos u JIHK. OOpa3ipl pa3nudHbIX cucTeM ¢ KUAKOH cpenoit. Koarymsius.
Cunepesuc. Dddext Tunnans.

JlabopaTopHbIe ONBITHI.

1. 3HaKOMCTBO C KOJIJIEKIMSIMU MUIIEBBIX, MEAUIIMHCKUX U OUOJIOTHYECKUX Teliel U 30JIeH.

2. [TonydyeHne KOJUIOMIHOTO pacTBopa Xiopuaa sxeinesa (111).

Tema 3. Xumuyeckue peakiuu

Knaccudbukanuumss XuMHUYECKUX pPeaKIUil B OpPTAHUYECKON M HEOPTraHUUYECKOU XUMUH.
[ToHsiTHE O XUMUYECKON pEAKIUH, OTIUYHE €€ OT SACPHON peakuuu. AJUIOTPOITHBIE U MOIUMOP(HBIE TPEBPALLICHUS
BEILECTB.

Knaccudukanus peakiuii B HEOPraHMUECKOW XMMUU TI0 YUCITY U COCTaBY PEarupyromnx BEIIeCTB (pa3ioKeHus,
COCJIMHEHUS, 3aMeICHUsI, OOMEHA).

Knaccudukanys XuMu4ecKux peakiuii B OpraHndecKoi XuMuu (MIPUCOEIUHEHHUS, 3aMEIICHHS, OTIICTUICHHUSI,
HU30MEPHU3AIINHN).

Knaccuduxanus peaxiuii no ternoBomy 3¢ dexty, o pazoBoMy COCTaBy, 10 y4acTHIO KaTanuzaTopa. OOpaTuMble
1 HEOOpaTHUMBIC PEAKIIHH.

OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIIUU U PEAKINH, UIyII1Ee 0€3 U3MEHEHUSI CTETIEHEW OKUCIICHUS
AJIEMEHTOB. MEKMOJNEKYJISIPHbIE U BHYTPUMOJIEKYJISIPHBIE OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE peaklnu. Peakiuu
JTUCIIPONOPIIMOHUPOBAHUS. METOIbl COCTABICHUS OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIINIT: METO| DJIEKTPOHHOTO

OastaHca.
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OcHOBHBIE MOHATUSI XUMUYECKON TepMoauHaMuku. [lepBoe Hauano tepmoauHamMuku. TemnoBoi agp ekt
XUMUYECKOM peakiuu. 3akoH ['ecca u cienctBus u3 Hero. TemtoTa (3HTanbnus) 0Opa30BaHMs BEIECTBA.
TepMOXUMUYECKUE PACUETHI.

[Tonsitue suTponuu. Bropoe Hauano tepmoaunHamuku. CBoOoaHast sneprus ['m66ca. PacueTs caMonpon3BOIBHOTO
MPOTEKAHNS XUMUYECKON PEAKIUU.

CkopocTh xuMHUUecKUX peakuuii. [Ipenmer xumudeckoil KuHeTUKH. [IoHATHE CKOPOCTH XUMUYECKON
peakuun. Ku HeTHYECKOE ypaBHEHUE PEAKIIMA M KOHCTAHTAa CKOPOCTH XUMHUYECKON peakiuu. @akTopsel, BIHUSIOMINE HA
CKOPOCTh XUMUYECKON peaKkiuu (MpUpoaa pearupyromnux BelecTB, KOHIIEHTpalHsl, TeMIepaTypa, IOBEPXHOCTh
CONPUKOCHOBEHMUS BEILIECTR).

[TonssiTue o xkaTtanmu3zaTtopax M KaTtaiaui3e. [OMOTEHHBIN U TETEPOTECHHBIN KaTallnu3.
OepMEHTHI.

OO0OpaTUMOCTh XMMHUUYECKUX peaKuuii. XumMmuueckoe paBHoBecue. OOparuMbple XUMUYECKUE
peakuuu, u3MeHeHue sHepruu [ 'n6dca B oOpaTMoM nponecce. XMMUYECKOE PaBHOBECHE U €r0 IMHAMUYECKUI XapakTep.
Koncranra xummudeckoro papaoBecus. [Ipuniumn Jle [larenbe. CMmelieHne XUMUYECKOTO PABHOBECHSI.

DIEKTPONUTHUYECKASA TUCCOLMUANUA. DICKTPOIUTHI U HEITEKTPOIUTHL. DNEKTPOIUTHIECKAS
JUCCOLIMAIUS, MEXaHU3M JMCCOLMAIIMH BEILIECTB C PAa3IMYHBIMU BUAAMHU CBsI3U. CHIIbHBIE U CITa0bIe 3JIEKTPOIUTHI.
CrerneHb TUCCOIMAIIMY U €€ 3aBUCUMOCTD OT pa3inyHbIX (hakTopoB. MoHHOe npousBenenue Boabl. [Tonstue pH.
Bonopoansiii moka3arens.

I'maponu3s. N'uaponus kak 0OMeHHBIN mporiecc. OOpaTUMBIN U HEOOPATUMBIN THAPOJIA3 OPTAHUYECKUX U

HCOPraHU4YCCKUX BCUICCTB. FI/I,Z[pOJII/IS COJICH. FI/II[pOJ'II/IB OpPraHUYCCKUX COCI[I/IHCHI/Iﬁ KaK XMMHYECKass OCHOBa 0OMeHa
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BCIICCTB. FPI,Z[pOJII/IS AT® kak ocHOBa OHCPIreTUYCCKOIO oOMeHa B JKHUBBIX OopraHmn3smMax. YcuneHue U noJ1aBiIcHUE

00paTUMOTO THIIPOJIU3A.

PacueTHble 3a1a4u.

1.
2.
peakuuu.
3.
4.
S.
6.

Pacuetn! 1o TCPMOXHUMHUYCCKHUM YPABHCHUAM.

Boruncienue TernoBoro 3¢ ekra peakiuu 1mno Teriore 00pa3oBaHus pearupyomux BemecTB U MPOTyKTOB

Onpenenenue pH pactBopa 3a1aHHON MOJIIPHON KOHIIEHTPALIUH.
Pacuer cpenHell CKOPOCTH PEaKIUU M0 KOHLIEHTPALIMAM PEArupyrOIINX BEIIECTB.
Briuncnenus ¢ UCIoJIb30BAaHUEM TTOHSTHS «TEMIIEPATYPHBIA KOA(PPUIIMEHT CKOPOCTH PEAKIIUM.

HaXO)KIleHI/Ie KOHCTAHTBI paBHOBCCHS PCAKIIMU 110 PABHOBCCHBIM KOHICHTPAIHAM M OIPCACICHUC NCXOJAHBIX

KOHLCHTPALMI BEUIECTB.

JemoHcTpaunu. AJJIOTPOIIHBIE TIpeBpaleHust cepbl U pocdopa. Peakuuu, uaynue ¢ o0pasoBaHUEM rasza, 0cajika

NN BOJBI. OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pPCaKkunu B HeOpFaHquCKOﬁ XUMHNHU (BBaHMOﬂeﬁCTBHe IOUHKA C

pacTBOpamu CoJsiHOM KUcIoThl U cyabdara menu (I1)). OkucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI B OPTaHUYECKOM

XUMUU (OKUCIIEHHE albJeruia B KapOOHOBYIO KUCIOTY — PEAKLHUsl «CepeOPSHOro 3epKajiay WIH PEaKIUs C THIPOKCUIOM

menu (Il), okucnenune aTaHoa Ha MeAHOM KaTanuzaTope). 3yueHune 3aBUCUMOCTH CKOPOCTH XUMUYECKOUN pEeaKIiuU OT

KOHLIEHTpAI[MU BEUIECTB, TEMIIEPATYPHI (B3aMMOIEHCTBHE TUOCYJIb(DaTa HATPHUS C CEPHOM KUCIOTOM ), TOBEPXHOCTU

COIIPUKOCHOBCHH: BCIICCTB (BSaHMOHeﬁCTBHC COJISTHOM KMCJIOTHI C rpaHyjiaMu U IOPOIIKaMH aJIOMWHUA UJIN LII/IHKa).

[IpoBeneHNe KaTaTUTUYECKUX PEAKIUNA Pa3JIOAKEHUs EPOKCUIA BOAOPOAa, TOPEHUS caxapa, B3auMOACHCTBHS NOIa U

amomunusa. Koppo3sus jxenes3a B BOJIHOM cpejie ¢ ypoTponuHoM U 0e3 Hero. Habmonenne cMelennsi XaMU4ecKoro

PaBHOBECHUA B CUCTCMC!
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FeCl; + KSCN — Fe(SCN); + 3KCl.

CpaBHeHHE 3JEKTPOMPOBOAHOCTH PACTBOPOB IEKTPOIUTOB. CMelIeHHEe paBHOBECHUS IUCCOIMAIINY CIa0bIX
KUCJIOT. NHIUKATOPBI M N3MEHEHHE UX OKPACKHU B Pa3HbIX cpefax. MloHHbIe peakuuy U yCIOBUS UX MTPOTEKAHUSI.
['uaponu3 kapOoHATOB, CyIb(HATOB U CUIIMKATOB IIEIOYHBIX METaIOB, HUTpaTa cBuHua (M) nin uunka, xmopuaa
aMmMOHUs. CepHOKHUCIBINA U (hepMEHTATUBHBIN THIPOJIU3 YIIIEBOJIOB.

JlaGopaTopHble ONBITHI.

3. Paznoxxenue nepokcua Boaopoa ¢ nomoibio okcuaa meau (1) u katanaser.

4, 3nakoMcTBO ¢ Kosutekiuert CMC, coneprkaniux SH3UMBI.

d. Peaxuuu, unyniue ¢ o0pa3oBaHUEM 0CaJIKa, Ta3a WU BOJBI 111 OPraHUYECKUX U HEOPTaHUUECKUX
AIIEKTPOJIUTOB.

6. Paznuunbie ciydau rugponusa coneid. McciaegoBanue cpeipl pacCTBOPOB € MOMOIIBbIO HHANKATOPHON OyMaru.

IIpakTuuyeckas padora Ne 1. CkopoCcTh XUMHUUECKHUX PEAKIIMN. XUMHUECKOE PABHOBECHE.
IIpakTuyeckas padora Ne 2. PelieHne 3KClIepUMEHTANIBHBIX 3a1a4 1o TeMe «['uapomus».

Tema 4. BemecrBa v X CBONCTBA

KJ’IaCCI/I(l)I/IKaL[I/I}I HCOPraHMYCCKHX BCHICCTB. BCH_ICCTBaHpOCTBIGI/ICJ'IO)KHBIG. EJ'I&FOpOI[HBIC Ta3sl.

CpaBHI/ITeJII)Ha}I XApPaKTCPHUCTHKA ITPOCTHIX BCUICCTB: MCTAJVIOB 1 HCMCTAJIJIOB, OTHOCHUTCIIbHOCTD 9TOM KJIaCCI/ICI)I/IKaI_II/II/I.

CrnoxHbIe BelllecTBa: OMHAPHBIE COCTUHEHUS (OKCUIbI, TAIOTE€HUIbI, CYIb(OUABI U T. 1.), TUAPOKCUIBI, COJIH.
[ToHsiTHE O KOMIIJIEKCHOM COCIUHCHUH.
JIOHOpHO-aKIIeNTOPHOE B3aUMOJIEHCTBHUE KOMILIEKCOOOpa3oBaTenell u turanaoB. KoopimHaIimoHHOE YUCIIO0

KOMILIeKcooOpasoBarensi. BHyTpeHHssl U BHeHIH:s chepa KOMILJIEKCOB.
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Jluccouunanusi KOMIUIEKCHBIX COeIMHEHUN. [[pMeHeHre KOMIIEKCHBIX COEIMHEHUI B XUMUYECKOM aHaJIU3€ U B
MIPOMBIIIJIEHHOCTH, UX POJIb B TPUPOJE.

Knaccudbukanus oprannueckux BemecTB. Kiaccudukanus opraHnyeckux BEIIECTB MO CTPOCHUIO
YTIAEPOTHOM TeNH (AMUKINYECKUE U [IUKINYECKUE, HACBIIIEHHBIC ¥ HEHACHIIICHHBIE, KapOOIMKINIECKUE U
reTepOIMKINYECKUE, AaPOMATUUECKHE YTIIEBOIOPObI). YTIEBOAOPO b (AJIKaHbl, aJTKEHBI, AIKUHBI, IUKII0AJ- KaHBbI,
aJIKaJMEeHbI, APEHBI, TAIOT€HOIIPOU3BOAHBIC YTIEBOA0POA0B). OYHKIIMOHAIBHBIE TPYIIIBI (THAPOKCUITbHAS,
KapOOHMIIbHASI, KApOOKCUIIbHASA, HUTPOrPYIIa, aMUHOTPYIIA) U KJIaCCU(PHUKALKA BEIIECTB M0 3TOMY MIPU3HAKY.

MeTannsl. [lonoxenue metamioB B [lepuonuueckoit cucreme J[. . MenneneeBa. OCOOCHHOCTH CTPOCHHS
aToMOB U KpuctayyioB. [lonmumopduszm. O6mue dpusnyeckue cBoiicTBa MetauioB. DeppoMarHeTuku, napaMarHeTUKu U
JAAMArHETHKH.

DIIEKTPOXUMHUYECKUN Pl HANIPsKeHU MeTauioB. CTaHIapTHBINA BOJOPOIHBIN AieKTpoa. CTaHJapTHBIE
AJIEKTPOHBIE MOTeHIMAbl. OOIIMe XUMUYECKHUE CBOMCTBAa METAJJIOB: B3aUMOJICCTBUE C HEMETaJJIaMH, BOJIOM,
OMHApHBIMU COCTMHEHUSIMH, KUCIIOTaMHU, COJISIMU. B3anmo ielicTBre HEKOTOPBIX METAILIOB C pPACTBOPAMU IIEJIOYEH.
B3anMopeiicTBue akTUBHBIX METAJIOB C OPTaHUYECKUMHU coeAMHEHUSIMU. OCOOEHHOCTH pPeaKIiii METaJUIOB C a30THOM U
KOHILICHTPUPOBAHHON CEPHOU KHUCIIOTOM.

Koppo3us metrannoB. [lorstue koppo3nun. XuMu4deckasi ¥ dJIEKTPOXUMUYECKAsI KOPPO3HUS U CITOCOOBI 3aITUTHI
METaJVIOB OT KOPPO3UH.

OO0mue cnocoObl MONYyUYEeHUS MeTannoB. Meramibsl B mpupoae. OCHOBHBIE CITIOCOOBI MTOTYUYEHUS
METAJJIOB (TUPOMETAILTYPIHSl, THAPOMETAIUTYPIHsl, SJEKTPOMETAITYPIrus).

DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN NPOLIECC. DIEKTPOIU3 PACILIIABOB 3JIEKTPOJIUTOB. DIIEKTPOJIN3

pPacTBOPOB JJICKTPOJMUTOB C THCPTHBIMH U AKTHUBHBIMHU 3JICKTPOAAMMU. Hcnonb3oBaHue QJICKTPOJIN3a B IPOMBIIIJICHHOCTH.
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MeTannel rnaBHblX noarpynn. llenounsie MeTansl, o0as XapakTEpUCTUKA HA OCHOBE MOJIO0XKEHUS B
[Mepuoanueckoii cucreme snementoB J. 1. MenneneeBa u ctpoenust aromoB. [lonydyenne, puznueckrne 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHUE IIEJIOYHBIX METAIOB U UX COCAVMHEHUN. bepriiinil, MarHuii, NeJI0YHO3EMEIIbHBIE METAIIIIBL, UX
o01ast xapakTeprCTHKaA Ha OCHOBE TosioxkeHus B [lepuoamdeckoii cucteme snementoB J[. Y. MenaeneeBa u ctpoeHus
atoMoB. [lonydenue, pu3nueckre 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHUE IIETOYHO3EMENIbHBIX METAIJIOB U UX
COEIMHEHUI. AJTIOMUHUM, CTPOCHUE aTOMA, (PU3NYECKUE U XUMUUECKHE CBOMCTBA, MOIYYeHHE U IPUMEHEHUE.

Metannel 100OOYHBIX NOATPYNN. XapaKTEPUCTHKA METAINIOB TOOOYHBIX MOATPYIII MO UX MOJIOKEHHUIO B
Ilepuoguyeckoi cucreme aemeHToB [l. M. MenneneeBa 1 CTpOCHHUIO aTOMOB.

Menp: pusnueckue 1 XMMHYECKUE CBOMCTBA, MOJyYE€HHUE U TPUMEHEHNE. BaxkHelme coeIMHEeHNs ME/IN.

PU3NYECKHE U XUMUYECKHE CBOWCTBA, ITOJIyYEHHUE U IPUMEHEHNE [IMHKA. XaAPAKTEPUCTUKA BaKHEUIIINX
COEIMHEHMH (OKCUAA U TUIPOKCHIAa IUHKA).

Pu3NYECKNE U XUMUYECKHAE CBOMCTBA, ITOJIYYEHHE U IPUMEHEHHUE XPOMa. XapaKTEPUCTUKA BaXKHENIITNX
coenuHenuit (okcuaa u rugpokcuaa xpoma (1), muxpomaToB u XpoMaToB MEIOYHBIX MeTaLIOB). OCOOEHHOCTH
BOCCTAHOBJICHUS JUXPOMATOB B 3aBUCHUMOCTH OT CPEZbl pACTBOPOB.

Pu3NYECKNE U XUMUUECKHE CBOMCTBA, ITOJIyYEHHE U IPUMEHEHNE MapraHia. XapakTepUCTHKaA BaKHEUIIINX
COEIMHEHM: OKCUIOB, THAPOKCUAOB, cojieil. OCOOEHHOCTH BOCCTAaHOBIICHUS IIEpMaHTraHa- TOB B 3aBUCUMOCTH OT CPEJIbl
pacTBOpPOB.

Hewmerannsl. [lomoxenue HemeraiuioB B [lepuonndueckoit cucteme J[. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS
aTOMOB U KPHUCTAJUIOB. AJUIOTPOIIHSL.

BH&FOpO,Z[HBIC ra3bl.
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OxucnuTenbHble U BOCCTAHOBUTEIbHBIE CBOMCTBA HeMeTaITOB. O0111as XapakTepUCTHKA BOAOPOIHBIX COEAMHEHUIN
HemeTalioB. O01as XapakTepUCTHKa OKCHJIOB M TUAPOKCHIOB HEMETAILIOB.

["anorensl. CTpoeHHE aTOMOB TaJIOT€HOB, X CPaBHUTENIbHAS XapakTepucTuka. CBOMCTBA IPOCTHIX BEILIECTB
o0Opa3oBaHHbBIX rajoreHaMu. OKUCIUTENbHBIE CBOMCTBA rajOreHoOB. ['amoreHoBoJ0pOIbl, UX CBOMCTBA, CPAaBHUTEIbHAS
XapaKkTepucTuka. XJIop U €ro COeIMHEHUs, HAaX0XKIACHUE B IPUPOJE, MTOTyUEHUE, CBOMCTBA, MPUMEHEHHE. XIIOPOBOAOPO]I
Y COJIIHASI KUCJIO0TA. XJIOPUIBIL.

XanpkoreHsl. HaxoxaeHue Kuciopoaa v cepbl B IPUPOJIE, MOTYYEHUE UX B MPOMBIIIJIEHHOCTH U JAOOPaTOPHUH.
CBolicTBa KUCIOPOJa U CEPbI: aJUIOTPONHUS U (PU3UUECKHUE CBOMCTBA aJUIOTPOIHBIX

MOAU(UKALMI; OKUCIUTEIbHBIE CBOMCTBA KUCIOPOAA U CEPBI B PEAKIUAX C IPOCTHIMU BEILIECTBAMH.
BoccranoBurenbHbie cBOWCTBa cepbl. OKUCIEHUE KUCIOPOAOM CIOKHBIX BellecTB. OKUCIUTENbHBIE CBOMCTBA O30HA.
[Tpumenenue kuciopoaa u o3oHa. [Ipumenenue cepsl. CepoBOAOPOI, HAXOKIAECHUE B IPUPOJIE, ITOIYYEHUE, CTPOECHUE
MOJIEKYJIbI M CBOMCTBA: u3nueckue u xumuueckue. CepoBogopoanas kuciora u cynbpuasl. Oxcun cepsl (1V), ero
cBoiicTBa. CepHucTtas kuciota u ee coiu. CepHas KuciaoTa: (GU3HMUecKUe U XUMUYECKUE CBOMCTBA (OKUCIUTENbHbBIE U
obmennsbie). [Ipumenenne cepHoit KucaoThl. CoJIM CEpHOM KUCIOTHI.

Azot. Haxoxnenue B npupoze, noixydeHue. Ctpoenne Mojaekyiabl. OKHCIUTEIbHbIE U BOCCTAHOBUTEIIbHBIC
cBolcTBa azora. [Ipumenenue azota. AMMUaK: Moay4yeHue, CTPOEHUE MOJIEKYJIbI, CBOKMCTBA (OCHOBHBIE, PEAKIIMU
KOMILJIEKCOOOpa30BaHMsl, BOCCTAHOBUTEIbHBIE, OKHCIUTENbHBIE, PEAKIIMKM C OPraHUYECKUMHU BEIIECTBAMU U C
yTIIeKucabiM razoM). Conu aMMOHUS U UX puMeHeHue. OKCUIbI a30Ta, UX CTPOEHUE U CBOMCTBA. A30THAsI KUCJIOTA:
NOJIy4eHHe, cBoKCcTBa. HUTpaThI, NX TEpMUUYECKOE Pa3I0KEHHE, IPUMEHEHNE.

®docdop. Haxoxaenue B mpupoe, nosydeHue. AinoTponus U Gu3nueckue cBoMcTBa MoIu(pUKaIUi.

OxucauTensHbIe CBOMCTBA (PeaKu C MEeTa/lIaMi) U BOCCTAaHOBUTENIbHBIE CBOMCTBA (hocdopa (peakluu ¢ rajJoreHamH,
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KHCJIOPOJOM, KOHIIEHTPUPOBAHHOM cepHOM M a30THOM kuciotamu). Okeun pocdopa (V). DochopHbie KUCIOTHI U UX
COJIH.

VYrunepoa. Haxoxaenue B npupoje. Aiotponust U pu3ndeckue cBoiicTBa Moaudukanuii (moBTOpeHue).
XHWMHUYECKHE CBOMCTBA YIJIepOAa: BOCCTAHOBUTEIbHBIE (B3aUMOJEHCTBUE C TAIOT€HAMHM, KUCIOPOJIOM, CEPOH, a30TOM,
BOJOM, okcuoM Meau (M), KOHIIEHTPUPOBAHHOM CEPHON U a30THOM KUCJIOTaMU) U OKUCIIUTENIbHbIE (B3aUMOJICHCTBUE C
MeTasIaMH, BOJOPOJIOM, KpeMHuem, 6opom). [lomyuenue, cBOICTBA U PUMEHEHHE OKCHJIOB yIiiepo/ia. YTOoJIbHas
KHCJIOTA U €€ COJIN.

Kpemnuii. HaxoxkneHne kpeMHUS B IPUPOJAE U €0 MOTyYEHHE. AJTIOTPOIHS U CBOMCTBA AJNTIOTPOIHBIX
Moaudukanuii kpeMHus. BocctaHoBUTENIbHBIE (PEAKIIMU C TAJIOT€HAMU, KUCIIOPOAOM, pacTBOpaMu Iieioueit) u
OKUCIIUTEIIbHBIE CBOMCTBA KpeMHUs (peakiuu ¢ Mmetamuiamu). [Ipumenenne kpemuusi. OKCUa KpEMHUSI, KpEMHUEBas
KHCJIOTA U €€ COJIU.

KucnoTsl oprannueckue mu Heopranuueckue. Cocra, KIacCU(PUKALNSI U HOMEHKIIATypa
HEOPraHUYECKUX U OPTaHMYECKUX KUCIOT. [TonyyeHrne BaxKHENIINX OPraHUYEeCKUX U HEOPTaHUYECKUX KHUCIIOT.
XUMHUECKHE CBOMCTBA (PEaKIK C METAJJIaMH, C OKCHIaMH METAJIJIOB, C OCHOBAHUSIMHU, C COJIIMH, CO CITUPTAMH).
OKHCIIUTETFHO-BOCCTAHOBUTEIBbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOM KHUCIIOT.

OcHoBaHus opranumdyeckue u Heopranumueckue. Cocras, knaccuduxaius, HOMCHKIATypa
HEOPTraHUYECKUX U OPTaHUYECKUX OCHOBaHUN. OCHOBHBIE CIOCOOBI MOJIYYEHUS THIPOKCUOB METAIIOB (ILIeJI0uen —
peakusIMi METAIJIOB M IX OKCHJIOB C BOJIOM, HEPACTBOPUMBIX OCHOBaHUI — peakiueld oomena). [lonydenue ammuaka u
aMUHOB. XMMUYECKUE CBOMCTBA OCHOBAHUM: IIETI0UEH (pEaKIUU ¢ KUCIOTaMU, KUCIIOTHBIMU OKCHIaMU, PacCTBOpaMu
COJIEH, C MPOCTHIMU BEIIECTBAMH, C TaJIOMIONPOU3BOAHBIMU YTIEBOJOPOAOB, (PEHOTIOM, dKUpaMu); HEPACTBOPUMBIX

OCHOBaHM (PEaKLMK C KUCIOTAMHU, PEAKLIUU PA3I0KEHNUS).
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AMdboTepHBIe OPTaHUYECKHE M HEOpraHudeckue coequHeHus. CrnocoObl mogydeHus
amM(pOTEpHBIX coequHEeHNH (aM(OTEPHBIX OCHOBAHWN U aMUHOKHUCIIOT), UX XUMHUYECKHE CBOMCTRA.

'enHeTudeckas CBSA3b MEXJY KJacCaMU OPraHUYECKHUX U HEOPraHUUYECKUX COCJTUMHECHHUN.
[ToHATHS «TeHETHYECKasl CBSA3b» U «T€HETHUECKUU psi». OCHOBHBIC MTPU3HAKY T€HETUYECKOTO psija. [ eHeTuyeckue psiibl
METaJIJIOB (Ha IpUMepe KaJIbIUS U XKejle3a) U HEeMETaJUIOB (Ha MpUMEpe cepbl M KPEMHHMS) M TIEPEXOTHOTO AJIeMEeHTa (Ha
npuMepe aaTroMuHusA). [ eHeTHYecKkue psijibl 1 TeHeTUYecKasl CBSI3b B OpraHUYeCcKor XUMuHU. ENMHCTBO MUpa BEIIECTB.

PacueTHble 3agaun.

1. Brrancnenne maccol wii 00beMa MPOAYKTOB PEaKIIUHU 10 U3BECTHON Macce WM 00hEMY UCXOTHOTO
BEIIECTBA, COAEPKAIIETO TPUMECH.

2. Brruncnenne macchbl HCXOTHOTO BEIIECTBA, €CIIM M3BECTEH MPAKTUYECKHUM BBIXOJ M MAacCOBas €ro OIS OT

TCOPCTUYICCKHU BO3MOZKHOI'O.

3. Briuncnenust o XMMUYECKUM YPaBHEHUSIM PEaKIuid, €CIIU OJIHO U3 PEarupyrolnX BEIIeCTB JaHO B U30BITKE.
4, Omnpenenenre MOJIEKYJISIPHOUN (POPMYJIBI BEHIECTBA MO MACCOBBIM JIOJISIM 3JIEMEHTOB.
S. Omnpenenenne MOJICKYJISIPHON (OPMYIIBI Ta3000pa3HOTO BEIIECTBA MO U3BECTHON OTHOCUTEIHLHOM TNIOTHOCTH

Y MaCCOBBIM JIOJISIM DJIEMEHTOB.

6. Haxoxxaenue MoJieKyIsspHOU (opMyJIbl BEIIECTBa MO Macce (00beMy) IPOIYKTOB CTOpPaHHUSI.

1. KomOuHupoBaHHBIE 3a/1a4H.

Jemonctpannu. Komtekus «Knaccudukarys HeopraHUIeCKuX BemecTBy. [lomydeHne KOMIIEKCHBIX
OpraHMYECKUX U HEOPTaHMYECKUX COeAMHEHUN. [[eMoHCcTpanus Cyxux KpucTamioruaparos. Komiekuus
«Knaccudukaiyss opraHuueckux BemecT». Moienu KpucTauinuecKuX peleTok MeTayioB. Koekims MeTaios ¢

pa3HbIMU (HU3UYECKUMU CBOMCTBaMU. B3anMoaeiicTBrE METAIIOB C HEMeTaIaMu (IIMHKA C CEPO, aTFOMHUHHUS C HOJIOM),
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C pacTBOpaMU KHCIIOT U 1enoueid. ['opeHne MeTaisioB (LIMHKA, jKelle3a, MarHus B KUCJIopoie). BzaumoneiicTBue a30THOU
U KOHIICHTPUPOBAHHOM CEPHOM KUCIIOT ¢ Meblo. Koppo3us MeTanioB B pa3NuYHbBIX YCIOBUSX U METO/IbI 3aIIUTHI OT HEE.
Komneknus pyn. Boccranosnenne menu u3 okcuna meau (1) yrinem u Bonopogom. AmomuHorepMus. BzaumoeiictBus
cynbdara meau (1) ¢ xxenezom. CocraBieHre TalbBaHIYECKIX JIEMEHTOB. DIIEKTPOJIN3 pacTBopa cynbdara memnu (11).
OOpa31ibl METOYHBIX METAIOB. Peakius okpalrBaHus TUIAMEHH COJISIMU HIEJIOYHBIX METaIoB. BzaumonelicTBue nutus
u HaTpus ¢ Bojoil. OOpasibl MetauioB |IA rpynmsl. BzaumoneiictBue kaiabius ¢ BoJon. ['opeHue Maraus B Bojie U
TBEP/IOM YTJIEKHCIIOM raze. KauecTBeHHbIE peakIny Ha KaTHOHBI MarHus, Kajblus, Oapus. [lepexon xpomara B tuxpomar
u oopatHo. [lonyyenue u uccienoBanue cBorcTB rugpokcuaa xpoma (1), OxucnurenbHbIe CBOWCTBA TUXpOMaTa KaJusl.
Mopenu KpucTaJuIM4ecKuX penieTok oja, anmasa, rpadura. B3peiB cMecu BoAOpoAa C KUCIOPOI0M (TpeMyUero rasa).
['openue cepsl, hocdopa u yris B kucinopoje. ObecuiBeurBanre OpoMHOM (H0IHOM) BOJBI ATHIICHOM. ["aioreHsl
(mpoctbie BemecTBa). OKUCIUTENbHBIE CBOMCTBA XJIOPHOM BOJIbI. [loTydeHre CONsTHOM KUCIIOTHI U €€ CBOMCTBA.
[Tomyuenue xkucnopona. [lonydenrne okCHI0B TOPEHUEM MPOCTHIX U CIOKHBIX BEIIECTB. B3anMopeiicTBre cepol ¢
MeTauiaMu (aJTIOMUHHUEM, IIMHKOM, keJie30M). [lomyuenre cepoBoiopo/ia M CEpOBOAOPOTHON KUCIOTHI, JOKA3aTEIhCTBO
Han4uus cyiabGua-uoHa B pactBope. CBoMCTBA cepHOM KUCIOTHL. [lomyueHune u pa3noxeHue XJIopuia aMMOHUS.
[Tonyuenue okcuaa azora (V) peakiueit B3aMMoeHCTBUSI MEIU ¢ KOHLEHTPUPOBAHHOW a30THOM KUCIOTOM.
B3aumoperiictBue okcua azota (1V) ¢ Bogoil. Pasnoxxenrne HUTpaTa HaTpusi, TOpeHUE YepHOro nopoxa. ['opeHue
docdopa, pactBopenue okcuna Gocdopa (V) B Bojie U KCCleOBaHUE TTOJYYEHHOTO pacTBopa UHAuKaTopoM. Kosmekius
NPUPOAHBIX COCTUHEHUH yriepoaa. Kpucraminueckue pemeTky aiMasa u rpadura. Aacopouus okcraa azota (1V)
aKTUBHPOBaHHBIM yrieMm. [lepexon kapOoHaTa B rupokapOoHaT 1 00paTHO. KouieKIuu npupoHbIX CHIIMKATOB H

MMpOaAYKIINH CUJIMKATHOM IMPOMBIINIJICHHOCTH. BSaHMOﬂeﬁCTBHC KOHIOCHTPUPOBAHHBIX a30THOM U cepHoﬁ KHUCIOT, a TaKXKE
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pa30aBIeHHON a30THOM KUCJIOTHI ¢ MeJIbl0. B3anMoielicTBue aMMHuaKka U MemuiamMuna ¢ XJIOPOBOJIOPOJIOM U BOJIOM.

B3anmMogeiicTBre pacTBopa ruapoKcHaa HATpHs ¢ aM(pOTEPHBIM THIAPOKCUAOM ITUHKA VITA aJTFOMHUHHSL.

JlaGopaTopHble ONBITHI.

7.
8.
9.

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

CBOWCTB.

O3HakoMIIeHHE ¢ 00pa3aMy MPEACTABUTENEH pa3HbIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
B3auMopeiicTBue MHOTOATOMHBIX CIIUPTOB U TJIFOKO3bI C (PEITMHTOBOM JKHUJIKOCTHIO.
KadecTBeHHbBIC peakiuy Ha HoHs! Fe** i Fe**,

O3HakomIIeHHE ¢ 00pa3liamMy NPeCTaBUTENEH Pa3HBIX KJIACCOB OPraHUYECKUX BEUIECTB.
B3auMopencTBre METAIIIOB ¢ paCTBOPAMU KUCJIOT U COJIEH.

O3HaKOMJIEHHE C KOJUIEKIIUEN PYI.

B3anmoenicTBre amOMUHUA C PACTBOPAMH KUCIIOT U IIEJIOYEH.

[TosryueHue u U3y4eHHE CBOMCTB TMIPOKCH/IA ATFOMUHUS.

KauecTBeHHbIE peakliMy Ha KATUOHBI MEU.

Paznoxxenue runpokcuma meau (M).

[TonydyeHune u ucciaeroBaHue CBOMCTB TMAPOKCH/IA [IMHKA.

KauecTBeHHbBIEC peaKIIMKU HA FaJOTC€HUI-UOHBI.

O3HaKkOMJIEHHE C KOJUIEKIIUEN MPUPOAHBIX COEUHEHHUM CEPBHI.

KauectBeHHble peakiuu Ha CyabPua-, CyabPUT- u cynbQpaT-aHUOHBI.

KauecTBeHHas peakuysi HA MIOH aMMOHUS.

KauectBennas peaxiust Ha ¢hocdar-aHUOH.

HonyquHe YTJIIEKHUCIIOTO ra3a BSaHMOIleﬁCTBHGM MpamMopa C COJIIHOM KMCJIOTOM U HCCIICA0BAHUE €TI0
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24. KadecTBeHHas peakiys Ha KapOOHAT-aHUOH.

25. IlomyueHne KpeMHHUEBOW KHCIOTHI B3aUMOACHCTBUEM PAaCTBOpPA CUIIMKATA HATPHS C CHIIBHOU KHCIIOTOM.

26. PactBopeHue KpeMHHUEBOW KUCIIOTHI B IIEJIOYH.

IpakTuyeckas padora Ne 3. [lonyuyeHne ra3oB U U3y4eHHUE UX CBOWCTB.

IpakTuuyeckas padora Ne 4. PenieHne 3KCIIEpUMEHTAIBHBIX 33/1a4 [0 OPraHUYECKON XUMUMU.

IIpakTnyeckas padora Ne 5. PelieHre 3KCIIepUMEHTANIBHBIX 3a7a4 10 HEOPTraHUYECKOW XUMHUH.

IIpakTuyeckas padora Ne 0. CpaBHEHNE CBOWICTB HEOPTAHUYECKUX U OPTAHUYECKUX COCTMHEHUN.

IIpakTuyeckas padora Ne 7. ['eHeTHUECKas CBA3b MEXK/y KJIACCAMU HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB.

Tema 5. Xumus u 001ecTBo

XUMHUSA U NPOU3BOACTBO. XUMHUECKAS MPOMBIIIJIEHHOCTh. XUMUYECKas TeXHONOTUsI. ChIpbe I
XUMHUYECKON MPOMBIIIJIEHHOCTU. Bo/la B XUMHYECKON TPOMBILIJIEHHOCTU. DHEPTHUS 111 XUMHUECKOTO MTPOU3BO/ICTBA.
HayuHble NpyUHINUIBI XUMUYECKOTO MPOU3BOJICTBA. 3aIUTAa OKPYKAIOIIEH CPEIbl U OXpaHa TpyAa MPU XUMUYECKOM
pou3BoACTBE. [[pon3BOACTBO aMMHaka U METaHOJIa B CpaBHEHUU. bruotexHosorus. HanorexHomorus.

XuUMHUS U celbcKoe X035 cTBO. OCHOBHBIC HANTPABICHUS XUMH3AIIUU CEIBCKOTO X035HUCTBA. Y 1OOpEHUS U
uX Kjaccudukaius. XumMudeckas Mmeauopaius nous. [lectuunasl U ux kinaccudukanus. XuMu3aius )KUBOTHOBO/ICTBA.

XuMus U npoOJeMbl OXpaHBl OKpyXawmeid cpeabl. OcHOBHbIE (AKTOPHI XUMUYECKOTO 3arPsI3HCHUS
oKpy>xaroien cpeabl. Oxpana arMocdepsbl, BOJHBIX PECYPCOB, 36MEIbHBIX PECYPCOB OT XMMUYECKOTO 3arpsi3HEHUS.

XUMHUS U MOBCEIHEBHAS XU3Hb yenoBeka. JlekapcTtea. Moromye U YUCTAIINE CPEACTBA. XUMUYECKUE
CpEICTBA TUTMEHBI U KOCMETUKU. MeXTyHapoHasi CHMBOJIMKA 0 YXOAY 33 TEKCTUIIbHBIMU U3AEIUAMU. MapKupoBKa Ha

ylaKoBKax MUILIEBBIX MPOAYKTOB U HH(POpMaIKs, KOTOPYIO OHA CUMBOJIM3UPYET.
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JemoHncTpanuu. BusneodparMeHTsl 0 MPOU3BOJCTBY aMMHUaka U MeTanona. Ciaiibl 1 Ipyrue BUgeoMaTepualbl,
WUTIOCTpUpYIOIIHe 6uo- n HaHoTexHomorun. Komnekus « MunepanbHbie ynoopenus». KommeKius necTUII0B.
BuneodparMeHTsl 10 XUMUUYECKOW METMOPALIMK MTOYB M XUMH3AIUU KUBOTHOBOJICTBA. BuieodparMeHTsI U Ciaiibl
AKOJIOTHYECKOM TeMaThKu. JloManTHss1, aBTOMOOMIIbHAS allITEUKH M allTeuka XUMHU4IecKoro kabunera. Komnekus
MOIOUIUX U YUCTSIIUX CPECTB.

JlaGopaTopHble ONBITHI.

27. O3HakoMJICHHE C 00pa3IaMu CPeACTB OBITOBOW XUMHUH U JICKAPCTBEHHBIX MTPENapaToB, U3yUCHUE HHCTPYK-
[IUH K HAM T10 TIPaBHJIBHOMY M 0€301MaCHOMY MPUMEHEHHUIO.

28. HM3yuyeHne MeXIyHAPOJIHON CUMBOJIMKH IO YXOy 3a TEKCTHJILHBIMU U3JICITUSIMA U MAaPKUPOBKH HA
yIMaKOBKaX MUIIEBHIX MPOTYKTOB.

3. TemaTnuyeckoe MJIAHMPOBAHME

OO0t mepruoa OCBOCHUSI yUeOHOT0 MpeaMeTa — 2 T'0/1a, KOJIUYECTBO YUeOHBIX yacoB — 204, B TOM 4YuCIIE:

1 rox (10 knacc): 3 yaca B Hegento X 34 yueOnbix Henenu = 102 yuyeOHbIX Haca;

2 rox (11 xmacce): 3 yac B Henento X 34 yueOnbIx Henenu = 102 yueOHbIX Haca.

Howmepa Ha3Banus tem Kosmn4yecTBO 4acoB, 0OTBOANMMOE HA
TEeM U3yYEeHHE KAKA0N TeMbI
I1o uspanuro I1o HacTosIEeH

«Paboune nporpaMMsl. paboueit
Xumus. 10 — 11 kmaccsl. IporpaMmme
Agtop O.C. I'abpuensH.
VY4ebHOo-MeToAnYECKOoe
nocobue. — M.: llpoda,
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2013»

32 BeCh MEePHO/I OCBOEHHs Y4eOHOr0 MpeiMeTa

10 knacc
Bgenenue. 5 vacoB 5 gacoB
1. Crpoenue u KiaccupuKalus OpraHuuecKuX COeTMHEHUM. 10 gaca 10 gaca
2. Peakiuu opraHu4ecKkux COeIUHEHUMN. 6 gacos [ JacoB
3. YTneBonopoabl. 24 qacos 25 4acoB
4, Kucnopoaconepxamme coeJuHEHUS. 23 yaca 24 qaca
5. Vri1eBoasl. 7 yacosB 8 wacos
6. A3oTcozeprKaime COeTMHCHMS. 9 yacos 10 gacosB
7. buonornyecku akTUBHBIE COSAMHEHUS. 6 yacos 6 yacoB
8. XUMUYECKUI TPAKTUKYM. 7 yacoB 7 4acoB
PesepBHOE Bpems 5 4acoB -
11 xmacc
1. CrpoeHue atoma 9 yaco 10 gacoB
2. Crpoenue BemiecTBa. J{ucrnepcHble CUCTEMBI. 15 vacos 16 gacos
3. XHUMUYECKUE PEAKLIHH. 21 yac 22 4yacoB
4, BemecTBa 1 ux cBOMCTBA. 44 gaca 44 gacoB
5. Xumus u oOIIECTBO. 9 gyacos 10 gacoB
PeszepBHOE Bpemst 4 yaca -
Bcero kom4ecTBo 4acoB, OTBOAMMBIX HA U3yYeHHE TeM, 204 gaca 204 gaca
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