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1. Tlnanupyemble pe3y/bTaThbl OCBOEHHS Y4eOHOr0 Kypca

BoinyckHuk HayyuTcesi (Ha 6a30BOM ypOBHE):
- IOHUMAaTh XUMHUUYECKYIO KAPTUHY MUpPaA KaK COCTABHYIO YaCTh LIEIOCTHOW HAYYHOW KapTUHBI
MHpA;
- pacKpbIBaTh POJIb XMMHU M XUMHYECKOTO MPOMU3BOJICTBA KAK MPOU3BOAUTEIBHON CHIIbI
COBPEMEHHOI'0 00I1IECTBA;
- opMynupoBaTh 3HAUCHHE XUMUU U €€ TOCTHXKEHUM J1J1s1 TIOBCETHEBHOM )KMU3HU YEJI0BEKa;
- YCTaHABIIUBATh B3AUMOCBS3b MEXKIY XUMHUEN U JPYTUMU €CTECTBEHHBIMU HAYKaAMM;
- (opMyIUpOBaTH OCHOBHBIE TOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHHS OpPraHUYECKUX
coequHeHuit A. M. ByTiepoBa M WUIIOCTPUPOBATH UX MNPUMEPAMU W3 OPraHUYECKON U
HEOPraHWYECKON XUMUU;
- AQPryMEHTUPOBATh YHUBEPCAIBHBIN XapakTep XUMUUYECKUX MOHATUM, 3aKOHOB U TEOPUU IS
OPraHUYECKON U HEOPTAaHUYECKOU XUMUH;
- ¢opmynupoBath [lepuoanueckuii 3axoH /. 1. MenneneeBa 1 3aKOHOMEPHOCTH W3MEHEHUM
B CTPOCHUU U CBOMCTBaX XUMHYECKUX DJIIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB HA OCHOBE
[Tepuoanyeckoit cuctemMbl Kak rpadudeckoro otodpaxkenus [leproanueckoro 3aKoHa;
- XapaKTepU30BaTh S- U P-3JIEMEHTHI, a TAKXKE KEJIE30 MO MX MoJokeHuto B Ilepuoanyeckoit
cucreme /1. 1. Menneneena;
- kjaccuuIMpoBaTh BHUABI XMUMHUYECKOW CBS3M W THUIBl KPUCTAUIMYECKUX PEIIETOK,
OOBSCHATh MEXaHU3MBI UX 00pa30BaHUs U JOKA3bIBaTh EIUHYIO IPUPOIY XUMUUYECKHUX CBSI3EH
(KOBaJIEHTHOM, MIOHHOM, METAJITMYECKOU, BOJTOPOTHOMN);
-00BSICHATh MPUYUHBI MHOTOOOpa3us BEIIECTB, MUCTONB3Ys SBICHUS H30MEPHUH, TOMOJIOTHUH,
AJUIOTPOIINH;
- KJIacCCU(PUIMPOBATh XMMUYECKUE PEAKIMM B HEOPTraHWYECKOM M OpPraHMYeCKOW XUMHUHU IO
pa3TUYHBIM OCHOBAHUSIM M YCTAHABIMBATH CHEIU(PUKY TUIIOB PEaKIUid OT OOIIero uepes
0COOCHHOE K €IUHUYHOMY;
- XapaKTepU30BaTh THAPOJIN3 KAK CIIEHM(PUIHBIA OOMEHHBIH MPOIIECC U PACKPBIBATh €ro POJb
B JKMBOW M HEKUBOU MPUPO/IE;
- XapakTepu30BaTh JIIEKTPOJIM3 KaK CHeHUUYHBIA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U €r0 NPAKTUUYECKOE 3HAUCHUE;
- XapakTepU30BaTh KOPPO3UI0 METALUIOB KAaK OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIN MPOLECC U
mpeayiaraTh CroCOOBI 3aIUTHI OT HEE;
- KJIacCU(PUITMPOBATH HEOPTAaHUYECKUE U OPTAaHNYECKHUE BEIIECTBA;
- XapaKTepu30BaTh OOIIME XUMUUYECKHE CBOMCTBA BaKHEHIIHMX KJIACCOB HEOPTaHWYECKUX U
OpPraHMYECKUX COCAMHEHHH B TUTAHE OT OOIIETO Yepe3 0COOCHHOE K eIMHUYHOMY;
- UCIIOJIb30BAaTh 3HAKOBYIO CHUCTEMY XUMHUECKOTO s3bIKa [ OTOOpa’KeHHs COCTaBa
(xumuueckre GOopMyIIbl) M CBOMCTB (XUMUYECKHUE YPABHEHUS) BEUIECTB;
- WCMOJIB30BATh MPABUJIA U HOPMBI MEXKIYHAPOJHOW HOMEHKJIATYPHI JJIs1 HA3BaHWM BELIECTB
mo QopMmynaMm #, HA0O00POT, JUIsI COCTABICHUS MOJCKYJSIPHBIX M CTPYKTYPHBIX (Qopmy
COCJIMHECHUI MO UX Ha3BAHMSIM,;
- 3HAThb TPUBUAJIbHbIC HA3BaHUS BaXKHEHUIIMX B OBITOBOM OTHOIIEHWUM HEOPTraHUYECKUX U
OPraHNYeCKUX BEILIECTB;



- XapakTepu3oBaTbh CBOWCTBA, IOJYYCHHE M NPUMEHEHUE BAXHEUIIUX IPEACTaBUTEIECH
KJIaCCOB ~ OpPraHMYeCKUX COCAUMHEHUM  (aJKaHOB, AaJKEHOB, AQJKWHOB, AaJKaJUCHOB,
apoOMaTUYEeCKUX  YIJIEBOJAOPOAOB,  CHUPTOB,  (DEHOJOB,  albJETUIOB,  MpPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(GUPOB M >KUPOB, YIJIEBOJOB, AMHUHOB,
AMUHOKHCJIOT);

- YCTaHaBJIMBAaTh 3aBUCUMOCTb SKOHOMHUKH CTpaHbl OT J0OBIYH, TPAHCIOPTHUPOBKU H
nepepaboTKU YIIIEBOIOPOHOIO ChIPbs (HE(TU U MPUPOJTHOTO Ta3a);

- JKCIEPUMEHTAJIbHO NOATBEPKIAATH COCTAB M CBOWCTBA BAXHEUIIUX MPEIACTABUTEICH
U3YUYEHHBIX KJIACCOB HEOPraHWYECKUX U OPTraHMYECKUX BEIIECTB C COOJIOJCHUEM MpaBUIl
TEXHUKU O€30MacHOCTU [iJii paboThl ¢ XWMHUYECKUMH BEIIECTBAMU U J1a00PATOPHBIM

o0opy10BaHUEM;

- XapaKTepHu30BaTh CKOPOCTh XMMHYECKOW pPEaKIMH U €€ 3aBHUCHUMOCTh OT pa3iIMYHBIX
(dakTopoB;

- XapaKTepH30BaTh XUMUIECKOE PABHOBECHE U €T0 CMEIICHHUE B 3aBUCHMOCTH OT Pa3IUYHBIX
(dakTopoB;

-  TPOU3BOAUTHL pacueTbl IO XUMHUYECKUM (opMyllaM U YpaBHEGHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUH MEXy YYaCTHUKAMU XUMHYECKUX PEaKIIUi;

- co0MI01aTh TPaBUJIA DKOJIOTHYECKONW O€30MaCHOCTH BO B3aMMOOTHOIICHUSIX C OKPYKAIOIIEH
Cpeoii mpu 0OpaIIeHUH C XUMUYECKUMH BEIECTBAMU, MaTepUaIaMy U MPOIECCAMH.
BbInyCKHMK MOJYYHUT BO3MOKHOCTh HAYYUThCA (Ha 0a30BOM YPOBHE):

— WCIOJIb30BaTh METOJIbI HAYYHOTO TO3HAHWSA IMPHU BBIMOJHEHUU MPOEKTOB M Yy4EOHO-
UCCIIEA0BATENBCKUX 3a7a4 XUMUYECKON TEMaTUKH;

— MPOTHO3UPOBATHh CTPOEHHE U CBOICTBA HE3HAKOMBIX HEOPraHMYECKUX U OpPraHUYECKUX
BEIIECTB HA OCHOBE aHAJIOTHH;

— 0OBSICHATH IPUPOJTY U CITOCOOBI 00pa30BaHUs XUMHUYCCKON CBSI3M: KOBAJICHTHOH (TIOJIIPHOM,
HETIOJIIPHON ), MIOHHOW, METAJUIMYECKOM, BOJOPOJHON — C LIEJIbIO OMPEACICHUS] XUMUYECKON
AKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBAaTh TEHETHUYECKYIO CBS3b MEXIY KiIaccaMH OpPraHMYECKUX BEIIECTB s
00OCHOBaHMUS TPHUHIIMIHAIBHOW BO3MOXXHOCTH TIOJTYYEHHUSI OPTraHWYECKUX COCIUHECHUN
3aJJaHHOT'O0 COCTaBa U CTPOECHHS;

- YCTaHaBIIMBATh B3aMMOCBS3U MEXIy (aKTaMH U TEOpUEH, MPUYMHOW U CICJCTBUEM TpHU
aHanu3e MPOOJEMHBIX CHUTyallud W OOOCHOBAaHWHM MPHUHUMAEMBIX pEHICHUH Ha OCHOBE
XUMHUYECKUX 3HAHUMU.

- MPOrHO3UPOBATH TEUEHHE XUMHUYECKUX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBHH HX
MPOTEKAHUS U TPEIIaraTh CIOCOObI YIPaBIECHUS STUMHU MPOIIECCaMU;

- YCTaHaBJIMBAaTh B3aUMOCBSI3M XHMHUHU C MpEeIMETaMU TYMAaHUTApPHOTO IUKIJA (S3BIKOM,
JTUTEpPaTypor, MUPOBON XYA0KECTBEHHON KYJIbTYpOW);

- PacKpbIBaTh pOJIb XMMUYECKUX 3HAHUM B OyAyIlel MPaKTUYECKON NeATeNbHOCTH;

- pacKpblBaTh pOJIb XUMHUYECKHX 3HAHWH B  (OPMHUPOBAHWUU  WHIAUBHIYATHHOU
o0pa3oBaTeIbHON TPACKTOPHH;

— MPOTHO3UPOBATH CIOCOOHOCTh HEOPraHUYECKHX U OPraHUYECKUX BEUIECTB MPOSIBIATH
OKHCIIUTEIbHbIE W/WIM BOCCTAHOBUTEIBHBIE CBOWCTBA C YYE€TOM CTENEHEH OKHCICHUS
AJIEMEHTOB, 00Pa3yIOIINX UX;



— apryMEHTUPOBAaTh €IMHCTBO MHMPA BEUIECTB YCTAHOBICHUEM TI'€HETHYECKOU CBSA3U MEKIY
HEOPraHUYECKMMH U OPraHUYECKUMU BEIIECTBAMHY;

— BJIQJIETh XUMUYECKUM SI3BIKOM JJIsl 00OOTal€HUs CIIOBAPHOTO 3aIaca U pa3BUTHS PEUH;

— XapaKTepHU30BaTh CTAHOBJIEHUE HAYYHOW TEOPHUM Ha Npumepe OTKpbITHs [lepnoanueckoro
3aKOHA U TEOPUH XMMUYECKOTO CTPOCHUSI OPTraHUYECKUX BELIECTB;

— KPUTUYECKU OTHOCHUTHCS K MCEBIOHAYUYHON XUMHYECKOW HH(POpMALIUHU, MTOIydaeMOn U3
Pa3HBIX HCTOUYHHUKOB;

MOHUMATh TTI00aNbHbIE MPOOJIEMBI, CTOALLINE MEPE YETOBEUECTBOM (IKOJIOTMUECKUE,
HHEPreTUYECKUE, CHIPbEBbIE), U MPEIaraTh MyTH UX PEIICHUS], B TOM YHCIIE U C TOMOILBIO
XUMUU

JlesTenbHOCTh yUUTENsl B 00YYEHUN XMUMHUU B cpeHel (IOJHOM) HIKoJie JOJIKHA OBITh
HanpaBJIeHa Ha JOCTH)KEHHUE 00YYalOUUMUCS CIAEAYIOIIUX JUYHOCHIHBIX PE3Y/IbMamos:.

— B IICHHOCTHO-OPHUEHTAIIMOHHOW cdepe — oco3Hanue POCCUUCKON TpaKaaHCKON
UJCHTUYHOCTH, MaTPUOTU3Ma, YyBCTBA TOPJIOCTU 3a POCCUUCKYIO XUMUUECKYIO HAYKY;
— B TpYIOOBOM cdepe — 20mosHocmb K OCO3HAHHOMY BbIOOpY JasibHEWIIen

00pa3oBaTeIbHON TPAEGKTOPUM B BBICIICH IIKOJE, TJI€ XUMHUS SIBISETCS NPOPUIUPYIOIICH
JIMCHMITIAHOM;

— B M03HABATEJILHOM (KOTHUTHBHOM, MHTEIUICKTYaIbHOM) chepe — ymenue ynpaBisiTh CBOCH
MO3HABATEILHOMN NIESITEIBHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM UYHUCTIE
caM0o00pa30BaHUIO, HA MIPOTSHKEHUU BCEH KU3HH; CO3HATEIIPHOE OTHOIIEHNE K HEIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPOoQeCcCUOHATBLHON U OOIIECTBEHHON JeATeIbHOCTH;
G opmuposanue HaBLIKOB KCIIEPUMEHTAITLHON U UCCIIEAOBATENBCKON IEATEIBHOCTH,; yuacmue
B NyOJUYHOM  TPEJICTABICHUU  PE3yJbTaTOB  CaMOCTOSATEIIBHOM MMO03HABATEILHOM
NEeATeNbHOCTH; yyacmue B MPO(UIHHBIX OJIMMIIUAIAX PA3JIMYHBIX YPOBHEH B COOTBETCTBUU C
YKEJIAEMBIMU PE3yJIbTaTAMM U aJl€KBATHOM CAMOOILIEHKOM;

— B cepe cOepexeHHs] 3I0POBbS — npuHAmue u pearuzayusi NEHHOCTEH 370pOBOTO M
Oe3omacHoro oOpasa JKW3HU, Henpusmue BPEIHBIX MPHUBBIYCK (KypeHHs, YIOTpeOICHUs
aJIKOTr0JIsl, HAPKOTHUKOB) HA OCHOBE 3HAHUI O CBOMCTBAaX HAPKOJIOTMUYECKHUX U HAPKOTHUUYECKUX
BEIIECTB; COOJIOJICHHE TMPaBWUJI TEXHUKH OE30MacCHOCTH TIIpu paboTe ¢ BellecTBaMu,
MaTeprajiaMH | TpolieccaMu B yueOHOM (HayIHOW) Ta00paToOpuy U Ha MPOU3BOJICTRE.
Memanpeomemmuvle pe3yibmamsl 0CE0CHUA GbINYCKHUKAMU cpeOHell (NOHOIL) WIKOJIbl
Kypca xumuu:

— UCNONb306aHUe YMEHUW W HABBIKOB PAa3JIMYHBIX BHUJAOB IO3HABATEIBHOW JEATEIBHOCTH,
IIPUMCHEHUE OCHOBHBIX METOJOB TIO3HAHUS (CHCTEeMHO-WH(GOPMAIMOHHBIA  aHAJHU3,
HaOJII0JICHHE, U3MEpPEHHe, TTPOBEACHUE IKCICPUMEHTA, MOJICIIMPOBAHHE, HCCIICIOBATEIIbCKAS
JESATEIBHOCTD) JIJIsl U3YYCHUS PA3IMUHBIX CTOPOH OKPYKAIOIIEH IeMCTBUTEILHOCTH,

— 6l1a0eHue OCHOBHBIMM HWHTEIUICKTYaJbHBIMU OIEpalUsIMHU: (POPMYIMPOBKA THUIIOTE3HI,
aHaJlu3 M CUHTE3, CPAaBHEHUE M CHCTEMaTHu3allus, 0000IIeHNe U KOHKPETU3AIUs, BHISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBA3EH U NTOMCK aHAJIOTOB;

— no3uanue 00OBEKTOB OKPYKAIOIIETO MUPa OT 00IIIETo Yepe3 0COOSHHOE K CIMHUYHOMY,;

— yMeHue TEHEepUPOBATh WU U OTIPEICTIATh CPEACTBA, HEOOXOAUMBIC ISl X pearu3allui;

— YMeHue OTIPENCIISITh eI U 3aJla4d IeSTeIbHOCTH, BHIOUpATh CPEACTBA pealnu3aliuy Meiau 1
MIPUMEHSATh UX Ha TTPAKTHKE;



— UCNONBL306aHUE PABTUYHBIX HMCTOYHUKOB JJISI TOJYYECHHS XUMHUYECKOW HHQOpmMaIuu,
MMOHUMAaHHE 3aBUCHUMOCTH cojepkaHusi U GOpMbl IpeAcTaBicHUss MHGOpMALUU OT Iieneit
KOMMYHUKAIIUU

U aJpecara;

— YMeHue TIPOJAYKTHBHO OOIIATbCA U B3aUMOJEHCTBOBAThH B TPOLIECCE COBMECTHOU
NEATeNIbHOCTH, YYMUTHIBATh TMO3UIMH JAPYTMX YYACTHUKOB JACSTEILHOCTH, A(PEKTUBHO
paspemiatb KOHQIUKTHI;

— 20mo6HOCMb W CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH()OpMaMOHHO-TI03HABATEIbHON
NeATEeNIbHOCTH, BKJIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX UH(POpMAIIUH,
KPUTHUUYECKH OIEHMBATh M WHTEPIPETUPOBATH WH(OOPMAIIMIO, MOJYYaeMYyH) M3 Pa3TUYHBIX
HUCTOYHUKOB;

— YMeHue WCTOJb30BaTh CPe/CTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUM
(manee — WKT) B pelieHMr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3aJ1a4 C
coOmoeHneM  TpeOOBaHU  IPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBbIX U ATHYECKUX HOPM, HOpM UH(POPMAITMOHHOM 0€301aCHOCTH;
— @ladeHue S3bIKOBBIMU CPEJICTBAMHU, B TOM YHCJIE M SI3BIKOM XHMHUH, — YMEHHE SICHO,
JIOTUYHO W TOYHO M3JlaraThb CBOK TOYKY 3pE€HHUS, HUCIOJIb30BaTh aJICKBATHBIE SI3bIKOBBHIC
CpE/ICTBA, B TOM YHCJIE 1 CUMBOJIbHBIE (XMMUYECKHE 3HAKU, (DOPMYJIBI U YPaBHEHHUS ).
Ilpeomemnvimu pezyromamamu N3y4eHrss XuMUHA Ha 6a30BOM YPOBHE Ha CTYNEHU CPEIHETO
(mostHOTO) 0011IETO 00Pa30BaAHMS SBIISIOTCS

1) B mo3HaBaTeNbHOM chepe:

— 3HaHue (MOHUMAHUE) U3YUYEHHBIX IOHATHI, 3aKOHOB U TEOPUI;

— yMeHue ONUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSITEILHO MPOBEICHHBIE HKCIIEPUMEHTHI,
UCITIONIB3YS JJIS1 3TOTO €CTECTBEHHBIN (PYCCKUM, POTHOM) S3BIK U SI3BIK XUMUU;

— YMeHue KIacCuPUIMPOBATh XUMUYECKUE STIEMEHTHI, IPOCTHIE U CIOKHBIE BEIIECTBA, B TOM
YHUCJIE U OPTaHUYECKUE COEAMHEHUS, XUMUUECKUE PEAKIIUU IO Pa3HbIM OCHOBAHUSM;

— YMeHue XapaKTepU30BaThb HW3YYEHHBIE KIACChl HEOPraHWYECKHUX U OPraHUYECKHX
COEIMHEHU, XUMUYECKUE PEAKIINH;

— 20MOBHOCMb TIPOBOJUTH XUMUYECKUU HKCIEPUMEHT, HAOJIOAATh 32 €ro MpPOTEKaHUEM,
(buKCHpOBaTH PE3yIbTATHI CAMOCTOSTEILHOTO M AEMOHCTPUPYEMOTO IKCIIEPUMEHTA U JeNaTh
BBIBOJIbI;

—  ymeHue (HOPMYTUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3WPOBATH CBOMCTBA
HEU3yYEHHBIX BEILIECTB M0 aHAJIOTUU CO CBOMCTBAMU M3YUYCHHBIX;

— NOUCK UCTOYHUKOB XMMHUYECKON HH(pOpMAIKH, TOTydeHHe Heo0X0IuMOol nHdopmaIuu, ee
aHaJIHN3, N3TOTOBJICHUE XUMHUYECKOTO MH(POPMAIIMOHHOTO MPOYKTA U €r0 MPE3CHTAIIHS;

— 6nadeHue OO0S3aTENBHBIMA CIPABOYHBIMH Matepuanamu: I[lepuogndeckoil cucTemoit
xumuyeckux anemeHToB J[. . MenneneeBa, Tabnuneil pacTBOPUMOCTH, 3IEKTPOXUMUYECKUM
PAIOM HANPSHKEHU METaJIoB, PSAJAOM AJIEKTPOOTPULIATENIBHOCTH — JJI XapaKTePUCTUKU
CTPOEHHs, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMUYECKUX 3JIeMeHTOB [-IV mepuonos u
00pa30BaHHBIX MU MTPOCTHIX U CIIOKHBIX BEIIECTB;

— ycmauosnenue 3aBUCUMOCTHM CBOWCTB M NPUMEHEHHS BAXKHEHUIINX OPraHHUYECKHX
COCIMHEHUN OT WX XUMHUYECKOrO0 CTPOCHHUS, B TOM YHUCIE U OOYCJIOBICHHBIX XapaKTEpPOM
ATOTO CTPOEHUS (TIPEAeNIbHBIM WIIM HEMPEIEIbHBIM) U HATUYUEM (DYHKIIMOHAJBHBIX TPYIII;



— MOO0enuposaHue MOJIEKYJ BaXKHEHITUX HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB;

— NOHUMAHUE XAMWYECKOW KapTUHBI MUPA KAK HEOTHEMJIEMOM YaCTU LEIOCTHOM HAYYHOU
KapTUHBI MUPA;

2) B IICHHOCTHO-OPUEHTAIIMOHHOM c(hepe — aHaJIu3 U OLIEHKa MOCICICTBHI I OKPYKaIOIICH
cpeabl OBITOBOM M MPOU3BOJCTBEHHOM NEATEIIBHOCTH YEJIOBEKA, CBI3AHHOM C MPOU3BOJICTBOM
U IepepabOTKON BaXKHENIINX XUMUYECKUX MPOAYKTOB;

3) B TpymoBoil chepe — nposedenue XUMHUECKOTO SKCICPUMEHTA; passumue HaBBIKOB
y4eOHOM, MPOEKTHO-UCCIAEAOBATENIbCKON, TBOPYECKON NE€ATENbHOCTH MpPU BBIIOJIHEHUU
WHJIUBUYaTbHOTO TPOCKTA IO XUMUH;

4) B cdepe 370pOBOro 00pasa KU3HH — coOa00eHue TIPpaBui OE30MacHOro OOpalleHus ¢
BEIIIECTBAMH, MaTepuajiaMiM MU XUMHUYECKUMH MPOIECCAMU; OKa3aHUE MEPBOM MOMOIIU MPH
OTPABJICHUSX, OXKOrax W JAPYTrUX TpaBMaX, CBSI3aHHBIX C BEHIECTBAMU W J1Aa0OPATOPHBIM
000py/I0BaHHEM.

2. Coaep:xaHue yueOHOTI0 NpeaMeTa
(1 u B Henmemto, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMsl)

OPTAHNYECKAS XUMMHUA 10 kaace

HaGmonenue, npeanosnoxenue, runoresa. [lonck 3akoHoMepHOCTEH.
Hayuneiii sxcnepument. BoiBog.
Teopusi CTpOCHUS OPraHUYECKUX COeTUHEHHU I
[Ipeamer oprannyeckoil XxuMuu. MecTo M 3HaYEHHUE OPraHUYECKON XMMHH B CUCTEME
€CTECTBEHHBIX HayK. BaneHTHOCTh. Xumunueckoe crpoeHue. OCHOBHBIE IMOJIOKEHHS
TEOPHUH CTPOEHHSI OPTaHUYECKUX COeTUHEHUN. MI3oMepust 1 U30MeEpBHI.
YrieBoaopoabl M MX NPUPOAHbIE HCTOYHUKH
Ankanbl. [IpupoaHsiil ra3, ero cocraB U NPUMEHEHHE KAaK HMCTOYHUKA SHEPTUH U
XUMHYECKOTO ChIPbs. | OMOJOTHYECKUI psiJl MPEAECIbHBIX YIJIEBOAOPOI0B. M3oMepus
U HOMEHKJIATypa ajJKaHOB. MeTaH M 3TaH KaK MpeacTaBUTENM aikaHOB. CBoiicTBa
(ropeHue, peakiMu 3aMelleHus], MUPOIu3, AeruapupoBanue). [IpuMmenenue. AJIKCHBI.
OTUNIEH KakK MNpEeICTaBUTENb alKeHOB. llojyyeHue 5sTHiieHAa B MPOMBIILIEHHOCTH
(mermagpupoBaHue 3TaHa) WM B Jjabopatopuu (nmeruaparanus dTaHona). CBoiicTBa
(ropenne, OpoMUpOBaHHWE, TUAPATAIMS, TIOJTHUMEPU3AIUS, OKHCICHHE PacTBOPOM
KMnO4) u npumenenue -»sTuiieHa. I[lonudtuneH. OCHOBHBIE TOHSTHS XUMUH
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHMI. Peakiiuu noammepu3amuu.
Jluenbl. Byraguen u U30npeH Kak MpeacTaBUTENN AUEHOB. Peakiny nprucoe1nHeHus ¢
Y4aCTHEM COMPSIKEHHBIX NHEHOB (OpomMupoBaHue, noaumepusanus). Hatypanbusiid u
CUHTETUYECKUH KayuyKu. Pe3uHa.
AJKHHBI. ALIETUJIEH KaK MPEICTaBUTENb alKUHOB. [loyueHue anetriieHa KapOuHbIM
U MeTaHOBbIM crmocoOamu. CBoiicTBa (TopeHue, OpOMUpOBAHHWE, THIpATAIHUA,
TPUMEPHU3ALIMS ) U IPUMEHEHHUE all€TUJICHA.
Apenbl. benzon kak mnpencraButenb apeHoB. (CBoiicTBa OeH3oia (ropeHue,
HUTpPOBaHUE, OPOMUPOBAHUE) U €TO IPUMEHEHHE.



Hed 1o u cniocoOs1 ee nepepadbotku. CoctaB HedTu. [lepepaboTka HedTH: eperoHka u
KPEKHHT.

Kuciopoaconepxkamue opranuyeckue coeAUHECHU

Couptel. MeTaHON W 3TaHON KaK MPEACTABUTENN MPENEIBHBIX OJHOATOMHBIX
cnuptoB. CBolicTBa 3TaHoNa (TOpPEHHE, OKUCIEHHE B albAETH[, AETUAPATALINS).
[Tonyuenue (rumpaTanuyei STUJICHA) U MPUMEHEHUE dTaHoa. [ TMIIeprH Kak ellle OJIUH
MIPEACTABUTENIb MHOTOATOMHBIX CIUPTOB. KauecTBEHHasl peaklusi HA MHOTOATOMHBIE
CIIUPTBHL.

@®enon. Ilonyuenne ¢enona u3 kameHHoro yria. Kamenuwlii yroas u ero
ucronb3oBanue.  KokcoBaHME  KaMEHHOTO  yrjs,  BaXHEWIIWE  IMPOAYKTHI
KOKCOXMMHYECKOTO MPOU3BOJCTBA. B3anMHOe BiIMsiHUE aTOMOB B MoJjeKkysie (eHomna
(B3aumMogeiicTBue ¢ OpomMHON BojmOM u ruapokcuaoM Hatpus). [lomyuenue wu
npuMeHeHue GpeHoa.

Anpneruapl. PopmanbAerua M aAUETAIBACTH] KaK MPEICTABUTENN AJIbJIETUOB..
CpoiicTBa (peakiusi OKHUCIEHUS B KHUCJIOTY W BOCCTAHOBJICHHUS B CIHPT, Peakius
noJIMKOHJeHcanuu dopmanpaeruaa ¢ pexnonom). [lonydenue (OKuciIeHUEM CHUPTOB)
U mnpuMeHenue Qopmainpaeruga W - aneranpieruna.  DenonodopmalibaeruaHbIe
IJIaCTMACCHI.

KapOoHoBble KHCIOTBI. YKCYCHasi KHCJIOTa Kak TMpeJCTaBUTENb MpPeaeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOMCTBAa YKCYCHOM KUCIOTHI (B3aUMOJIEHCTBUE
C MeTajulaMHi, OKCHJIAMH METAJIOB, TMAPOKCUIAMU METAJUIOB U COJISIMU; peakuus
srepudukanun). [I[pumeHeHne yKCycHOM KUCTOTHI.

Crnosxxnble 3Qupbl ¥ Kupbl. CiaoxkHbIE 3QUPHI KaK TPOAYKTH B3aUMOJEHCTBUS KUCIOT
CO crupTamMu. 3HAYEHHE CIIOKHBIX A(UPOB B MPUPOJIE U KU3HU YeloBeka. JKupbl Kak
CIOXHBIE 3GUPHl TIUIEPUHA U KUPHBIX KapOOHOBBIX KHCIOT. PacturenpHbie U
’KMBOTHBIE XKHPbI, KX COCTAB. | MIAPOIIN3 HITH OMBLICHHE KUPOB. MbLIa.

Yruesoapl. [lonsatue 06 yrieBomax. I'Joko3a kKak IpeacTaBUTEIb MOHOCAXapHIOB.
[TonsiTue 0 ABOWCTBEHHOW (YHKIIMM OPraHUYECKOTrO COCIWHCHHS Ha IpUMeEpe
CBOMCTB TJIFOKO3bl KaK aJIbJIETH]a U MHOTOATOMHOTO CHUPTA — aJbJECTUAOCIUPTA.
bposkeHne ritoko3sl. 3HaYEHUE U IPUMEHEHHE TITHOKO3BI.

Caxapo3a Kak IpeICTaBUTENb TUCAXAPUIOB.

Kpaxmai u nemnronosa Kak npeIcTaBuTeNH MOIMCaXapuI0B.

CpaBHeHHE WX CBOMCTB U OHOOrHueckas poisb. [[pumMeHeHne 3TUX noaucaxapuaos.
A3oTcoaepiKalue OpraHu4ecKue coeJuHeHUus

Amunbl. MeTunaMuH Kak MpeICcTaBUTENb aln(aTHYecKuX aMUHOB M aHWJIMH — Kak
apoMatnyeckux. OCHOBHOCTh AMHHOB B CpPaBHEHHU C OCHOBHBIMHM CBOWMCTBaMH
aMMuaka. AHWIMH U €T0 CBOMCTBA (B3aMMOJICHCTBHE C COJITHON KHCIOTOW 1 OPOMHOM
Bojoil). [lonydyenue anunuua no peakuuu H. H. 3ununa. [Ipumenenune anunuHa.
AMWHOKHUCIOTBI. [ TMIIMH M aJlaHWH KaK NPEACTABUTENIM HPUPOIHBIX AMHUHOKHCIIOT.
CBoiicTBa ~ aMHUHOKHCIOT  Kak  aM(OTEpHBIX  OpPraHMYECKUX  COCTUHEHHI
(B3aumopeiicTBue ¢ mienoyaMu W Kuciotamu). OOpa3oBaHHE TOJUIEITH]IOB.
AMMHOKAIIPOHOBAasl KHCJIOTAa KaK IPEACTaBUTENb CUHTETHUYECKUX aAMHHOKHUCIIOT.
IlonsiTHE O CHHTETMYECKHUX BOJOKHAX HA IPUMEPE KaIlpOHa.




benku. benku kak nonunentuasl. CTpykTypa 0enkoBbIX Mojekya. CBoiicTBa OElKOB
(ropenue, TUAPOIU3, IIBETHBIE peakinu). buogoruueckas poyib OEIKOB.

HyknenHoBble KucinoTbl. HykJIeMHOBBIE KUCIOTBHI KaK MOJUHYKICOTUIBI. CTpoeHue
Hykineoruga. PHK u JIHK B cpaBHenun. MX ponb B XpaHEeHMM H Iepenade
HaCJeICTBEHHOU MH(pOpMaIuu.

['eHeTnyeckas CBs3b MEXIY KIacCaMW OpPraHUYECKHX coenuHeHuu. [loHstue o
T€HETHYECKOW CBSI3U U TEHETUYECKUX PAIax.

XuUMHUS U )KU3Hb

[InactmMacchl W BoJokHA. [lonumepusanusi U TOJUKOHACHCAIUMA KaK CIIOCOOBI
MOJIyYCHUSI CHUHTETUYECKUX  BBICOKOMOJICKYISIpHBIX  coequHeHui. [lomyuyenue
UCKYCCTBEHHBIX BHICOKOMOJICKYJISIPHBIX COCIMHEHUN XUMUYECKOU MoauduKaruen
OPUPOJHBIX MOJUMEPOB. CTPOCHUE MOJUMEPOB: JTUHEMHOE, MPOCTPAHCTBEHHOE,
ceTyaroe.

[Tonstue o mmactmaccax. TepMOIIACTUYHBIE W TEPMOPEAKTUBHBIC TOJIUMEPHI.
OtnenbHbIE  TPEJICTABUTENIM CHUHTETUYECKUX UM HMCKYCCTBEHHBIX  IOJMMEPOB:
dbeHonopopMalIbIETUTHBIE CMOJIBI, TTOJTUBUHUIXIIOPHT, TE(IIOH, HIEILTYJIOU/I.

[TonsTHe 0 XMMHYECKHX BOJIOKHAaX. HaTypasibHble, CHHTETUYECKHUE U UCKYCCTBEHHBIC
BosiokHa. Kraccudukanmsi U OTHEIbHBIE MPEICTABUTEIM XUMHUUYECKHUX BOJIOKOH:
areraTtHoe (TpuareTaTHbIN MIeJK).

@depmeHThl. DepMEHTHl Kak OHMOJOTHYECKHE KaTalu3aTophl OEIKOBOM MPUPOJBI.
[Moustue o pH cpeapl. OcobGeHHOCTH CTPOECHHSI M CBOMCTB (CEJEKTUBHOCTh U
3¢ (PEeKTUBHOCTh, 3aBUCHUMOCTb JEHCTBUSA OT Temmepatrypsl U pH cpeasl pacTBopa)
(bepMEHTOB 0 CPAaBHEHUIO C HEOPTraHWYECKUMHU Katanuzatopamu. Poibs ¢pepmeHTOB B
KU3HEIEITEIbHOCTH KUBBIX OPTaHU3MOB U ITPOU3BOICTBE.

Buramunbel. Iloasgtne o BurtamMuHax. Buabl BHUTAMUHHOM HEIOCTAaTOYHOCTH.
Knaccudukanus suramuHoB. Butamun C Kak NpeacTaBUTENh BOJAOPACTBOPHMBIX
BUTaMUHOB U BUTAMUH A KaK MPEICTABUTENb )KUPOPACTBOPUMBIX BUTAMHHOB.
Fopmonbl. [loHsTne o0 TOpMOHAX Kak OMOJOTUYECKH AaKTHUBHBIX BEIIECTBAX,
BBIIIOJHAIOIIUX DHIOKPUHHYIO  PEryJSILIMI0  KU3HEIESITEIbHOCTH  OpPraHU3MOB.
Baxneiimue cBoiicTBAa TOPMOHOB: BBICOKas (U3HOJOTHYECKAss AaKTUBHOCTb,
JTUCTAaHIIMOHHOE  JeHCTBUE, OBICTpoe paspylieHne B TKaHaX. OTaenbHbIC
MPEACTaBUTENIM TOPMOHOB: WHCYIWH © aipeHanuH. [Ipodumaktuka caxapHOTO
nuadera.

JlekapctBa. JlekapcTBeHHass XUMHS: OT STPOXHUMHH H  (dapMaKkoTeparnuu 10
XuMHoOTepanuu. AHTHOMOTHKM U  aucOaktepuo3. HapkoTuyeckue BemecTna.
Hapkxomanwusi, 6opb0a ¢ Hel 1 mpoduiakTuka.

Pemienyie 3ajay mo opraHu4yeckod xumuu. PemieHue 3amad Ha BbIBOJ (HDOPMYIIbI
OPraHMYEeCKUX BEUIECTB IO MPOAYKTAaM CIrOPAHUS U MAaCCOBBIM JOJISIM 3JIEMEHTOB.
Jemonctpanun. [InaBnenue, oOyrinMBaHWE W TOPEHUE OPraHUYECKUX BEIIECTB.
Mojgenn MONEKYJ NPEeACTABUTENEH PA3JIUYHBIX KIACCOB OPTraHUYECKHUX COCIUHEHUU.
'openne merana, stuieHa, anetuineHa. OTHONIEHHE METaHa, STUJICHA, alleTWICHA U
OeH30J1a K pacTBOpaM IepMaHraHara kaiauss u OpomHou Boje. Ilomydenue sTuieHa
peakiue Aeruaparaiuy 3TaHoja, aleTUiIeHa — TUIPOJIM30M KapOuaa Kajblus.




Paznoxkenne kaydyka MpU HarpeBaHUU, UCMBITAHUE TPOJAYKTOB pPa3NIOKEHUS Ha
HemnpeneabHocTh. Koekius 06pas3ios

HepTH U HEePTEnpPONYKTOB, KAMEHHOTO YIJs M MPOAYKTOB KOKCOXMMHUYECKOIO
npou3BojicTBa. OKuUCIeHHWE cOupTa B anbaerua. KauecTBEHHBIE peakIMu Ha
MHOT'0aTOMHBIE€ CIIUPTHI. PacTBOpUMOCTH (heHoJa B BOJIE MPpU OOBIYHON TeMIlepaType
u npu HarpeBaHuu. KauyecTBeHHble peakuuu Ha QeHos. Peaknus «cepeOpsHOro
3epKanay aabJACTHJ0B U TIIOKO3bl. OKUCICHHE albJEeTU0B U TJIFOKO3bl B KUCIOTY C
nomotibio rugpokcuna meau (I1). KauectBennas peaxuus Ha kpaxman. Kosmmexmus
a¢upHbix Macen. Kommekuust mmactmace W wsaenudt w3 Hux.  Kostekius
UCKYCCTBEHHBIX BOJIOKOH M M3/ U3 HUX. B3aumopaeicTBie aMMuaka U aHUJINHA C
COJIIHOM KHUCNOTOM. Peakius anunuHa ¢ 6poMHO# Bojoi. Jloka3aTenbCTBO HATMYUS
(GyHKIMOHANIBHBIX TPYIII B PacTBOpax aMUHOKUCIOT. PacTBopeHHe W OCaXICHHUE
oenkoB. L[BeTHbIe peakiiuu O6enkoB. ['opeHne NTUYbHETO

nepa u mepcerssHon HuTtu. Mogens monekynsl JJHK. Ilepexoasr: ataHom — 3THIIeH —
STHJICHTIIUKONIb — dTHiaeHTIuKomaT meau (I1); atanHo — 3TaHamb — 3TaHOBas
kuciota. Kosuiekuusi T1uracTMacc, CHUHTETHMUECKHUX BOJIOKOH W HW3JCIUM W3 HUX.
PaznoxeHnne nepokcuaa BoJopoia KaTaaazol ChIpOro Msica M ChIporo Kaptodes.
Komnexuust CMC, coaepxaniux 3H3uMbl. McnibiTanue cpenbl pactBopa CMC
UHIUKaTOpHON Oymaroi. Koiekiusi BUTAaMUHHBIX mpenaparoB. Vcneitanue cpeas
pacTBOopa acKOpOMHOBOW KHCIOThI MHAWKATOpPHOU Oymaroi. McmeiTaHue anteqyHoro
npernapara HHCYJIMHA Ha OeJIOK.

JlabopaTopHbie onbIThl. 1. M3rotoBieHue Mojeneld MOJEKYJ OpPraHUYECKUX
coenuHeHuii. 4. O3HaAKOMJICHHE C KOJUIEKIIMEH 00pa3loB HEPTH, KAMEHHOTO YIJIA U
OpOAyKTOB uX mnepepabotku. 2. OOHapyXeHHE B KEpPOCHHE HeNpeaeIbHbIX
coenuHeHnd. 3. O3HAKOMJICHHE C KOJUICKIIMCH KaydyKoB W 0OpasliaMu U3JICIUNA W3
pe3uHbl. 5. PacTBopeHue riMiieprHa B BOAE M B3aUMOJACHCTBHUE C TUAPOKCUAOM
meau(Il). 6. CBoiicTBa yKCYCHOH KHCJIOTBI, OOIIME CO CBOWCTBAMU MHHEPAJIbHBIX
kucnor. /. JlokazaTenbCTBO HEMPENEIbHOTO XapakTepa KHAKOro xkupa. 8.
BsaumogeiicTBre riaroko3bl M caxapo3sl ¢ ruapokcuaom meau (I1). KauecrtBennas
peaknus Ha kpaxman. 9. PactBopenme OenkoB B Bojae. OOHapyxkeHHE OCIKOB B
monoke. 10. O3HakomiieHHE C KOJUIGKIMEW TIJIacTMacC W W3ACIUA W3 HUX.
O3HakOMJIEHHE C KOJUIEKIMEW HCKYCCTBEHHBIX BOJIOKOH W W3JEIUN U3 HUX.
O3HakoOMJIEHHE C KOJUIEKIIMEH CUHTETUYECKUX BOJIOKOH W U3ACIHA W3 HUX.
O3znakominenue ¢ kosuieknuedn CMC, copepxkalimx 3H3UMBL. HMcnvimanue cpeowl
pacmeopa CMC unouxkamopuoti 6ymacou. O3Haxomienue ¢ Koaiekyuel UmamuHos.
Hcnvimanue cpedvl pacmeopa ackopOuHo8oU KUCI0mbl UHOUKAMOPHOU OYMA2O1.
IIpakTuueckas padora Ne 1. Penienue sxcrnepuMeHTalIbHBIX 3a/1a4

Ha UACHTU(PUKAIMIO OPTAaHUIECKUX COSTMHEHUM.

IIpakTuueckas padora Ne 2. PacriozHaBaHue mIacTMacC U BOJIOKOH.



OBIIAS XUMMUS 11 kaacc
Ilepuoanyeckuii 3aKOH M CTPOEHHE ATOMA

Otkpeitue JI . M . MenaeneeBbsiM [lepuoanyueckoro 3akoHa . Baxueinne noHATHS
XUMHM: aTOM, OTHOCUTENIbHAsi aTOMHasg U MoJieKyssipHas macchl. Otkpeitue I, .
MenneneeBsiM [lepuoanueckoro 3akona. [lepuonuueckuit 3akon B hopmynupoBke /Jl.
N. Meneneesa.

Ilepuonnueckas cucrema JI . I . MenneneeBa. llepuonnueckas cucrema . U.
MenneneeBa kak rpaduueckoe otoOpaxkenue llepuonuueckoro 3akoHa. Paznuunbie
BapuaHTel  llepuogmueckoit  cucrtembl. llepuoasl u  rpynmnbel.  3HA4YE€HUE
ITepnoanueckoro 3axkoHa u [lepuoandeckoi CUCTEMBI.

Crpoenune atoma. ATOM — CJIOXKHasi yactuia. JIpo atoma: IPOTOHBI U HEUTPOHBI.
N3otombl.  DnekTpoHbl.  DJIEKTpOHHAas 000J04YKa. DHEPreTUYECKUM  YPOBEHb.
Opbutanu: s- u p-op6umanu. Pacupenenenue 3JIEKTPOHOB 1O SHEPTETUIECKUM
YPOBHSIM  HOPOHUTAIISIM. DNEeKTPOHHBIE KOH(PUTYpAIlMM aTOMOB XMMHYECKUX
37eMEeHTOB. BajieHTHBIE BOBMOXHOCTH aTOMOB XUMHUYECKHUX IJIEMEHTOB.
ITepuoanyeckuii 3ak0H U cTpoeHue aroMa. COBpEMEHHOE MOHAITUE XUMHUYECKOTO
anementa. CoBpemeHHas ¢opmynupoBka [lepuogudeckoro 3akoHa. [Ipuunna
NEePUOJMYHOCTY B WM3MCHEHUM CBOWCTB XHMHYECKUX dJIeMEHTOB. (OCOOEHHOCTH
3aMOJIHCHHS YHEPTETUUCCKUX YPOBHEH B AJIEKTPOHHBIX 000JI0YKAaX aTOMOB
NEPEXOIHBIX 3JIEMEHTOB. DIEKTPOHHBIE CEMEICTBA 3JIEMEHTOB: S- U p- DJIEMEHTHI.
CrtpoeHue BenecTBa

KoBanentHass xumuueckast cBa3b. [loHsiTHe 0 KOBaJleHTHOM cBsizu. OOmas
ANEeKTpoHHas mnapa. KpaTHOCTh KOBAJEHTHOM CBSI3U. OJEKTPOOTPULIATENIHBHOCTD.
KoBanenTHas nmosisspHast 1 KOBaJICHTHAs HETIOJISIpHAs XUMHU4Yeckue cBsizu. OOMEHHbBIN U
JOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H.

BemectBa MOJNEKYISIPHOTO W HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa JJIsl BELIECTB MOJIEKYJIIPHOTO CTPOEHHUSI.

Honnas xumuyeckas cBsa3b. Katrnonbl u anHnoHbl. IOHHAs CBSI3b U €€ CBOMCTBA.
HNonHas cBs3b Kak KpalHUH CJIydail KOBAJEHTHOM MOJISIPHOU CBSI3H.

Merannuyeckas XuMmudeckas cBsi3b. OOmme (u3M4eckue CBOMCTBA METaJUIOB.
Cnnassl.

ArperatHble COCTOsIHUS BemlecTBa. ['a3pl. 3akoH ABoraipo Ajsi ra3zoB. MOJSpHBIi
00BeM ra3000pa3HbIX BemecTB (MpH H. y.). KuakocTu.

Bonoponnas xummueckas CBA3b. BojopomHas CBsA3b  Kak  OCOOBIA  ciydai
MEKMOJIEKYJISIPHOTO B3auMOJEHUCTBUS. MexaHu3M ee oOpa3oBaHUsA W BIUSHHUE Ha
CBOMCTBA BEUIECTB (HAa MPUMEPE BOBI).

Tunel  kpuctayuimuecknx  pemetok. Kpucramimueckas  pemerka.  HMonHblie,
METAJUIMYECKHE, AaTOMHBIE W  MOJICKYJISIPHBIE  KPUCTAIUIMYECKHE  PELICTKH.
Annotporus. AMop¢HBIE BEecTBa.

Uucteie BemecTBa M cMmecd. CMeCcM M XMMHUYECKHE COEIUHEHUs. ['OMOreHHble U
reTeporeHHbie cmMecu. MaccoBas U 0ObeMHasl 101 KOMIIOHEHTOB B cMecu. MaccoBast
T0J1s1 mpuMecei. Pemenne 3a1ad Ha MacCOBYIO JIOJIO TIPUMECEH.

HucnepcHbie cuctembl. Ilonstue aucnepcHoit cucremsl. JlucnepcHas ¢aza u
nucriepcuoHHas cpena. Knaccudukanus 1MCnepCcHbIX CUCTEM.




DJIEKTPOJIMTHYECKAS TUCCOLMALMS

PactBopel. PacTBOpbl Kak TOMOTE€HHBIE CHCTEMBI, COCTOSIIIME W3  YACTHIL
pacTBOpUTENS, PACTBOPEHHOTO BEIIECTBA M MPOAYKTOB HX  B3aWMOJICHCTBHUSL.
MaccoBas 10151 paCTBOPEHHOT'0 BeIIeCTBa. THUIBI paCTBOPOB.

Teopust 2IEKTPOAUTUYECKOW JHCCOUMAIMU. IDJIEKTPOIUTBI WU HEIIEKTPOJIMTHI.
Crenenb saekTponuTudeckor aucconuanuu. CuUIbHBIE U cla0ble 3JIEKTPOIUTHI.
VYpaBHEHUS ANEKTPOTUTHUECKON TUCCOLUAIUU. .

KuciioTel B cBeTE TEOpPUHM 3JIEKTPOJUTHYECKOM auccouuaunuu. OOmme cBoMCTBa
HEOPraHWYECKMX U OPraHUYECKUX KHUCJIOT. YCJIOBUSA TEUECHUSA PEAKIUN MEXIy
AJIEKTPOJIUTAMU JI0 KOHIIA.

OcHOBaHHS B CBETE TCOPUHU ICKTPOJIUTHUCCKON JAUCCOIMAINHU, UX KIIacCU(pUKAIUs U
oO1111e CBOMCTRA.

Colli B CBET€ TEOPUU HIICKTPOJUTHUYECKON ITUCCOIMALUM, WX KiIaccUupukamus u
oOmue CBOWCTBA. DIEKTPOXMMHUYCCKUU PSS HANPSKCHUH METALIOB UM €ro
UCIIOJIb30BAHUE JIJIsl XapaKTEPUCTUKUA BOCCTAHOBUTEIILHBIX CBOMCTB METAJLIIOB.
luaponus. Cnydam rtuaponmsa cojeid. Peaknus cpenst (pH) B pacTBOpax
TUAPOJIM3YIOIIUXCS COJICH.

XuMH4YeCcKHe peakunu

Knaccubukaiys xumudeckux peakumi. Knaccudukamuss 1Mo 4YMCIy M COCTaBY
pearupyromnmx BEIIECTB U MPOAYKTOB peaklnu. Peakunu pas3ioKeHus, COeIUHEHHUS,
3aMellleHns] 1 0OMEHa B HEOPTraHUYEeCKON XUMHUH.

TemnoBodt >PdeKT XUMUYECKHUX peakIui. DK30- U DHIOTEPMHUUECKHE PEaKIIHH.
Tepmoxumuueckne ypaBHEHHs. PacyeT KOJIMYecTBa TEIJIOTHI MO TEPMOXUMHUYECKUM
YPaBHEHHUSIM.

CkopocTh xuMHUYeCKMX peakiuii. [loHsSTHE O CKOpOCTH XHUMHYECKHX PpEaKIHi,
AHAJIUTUYECKOE BBIPAKEHHE. 3aBUCUMOCTh CKOPOCTH PEAKUHMH OT KOHIEHTPAalUH,
NABIICHUS, TEMIEPaTypbl, NPUPOALl PEATHPYIOIIMX BELIECTB, IUIOMAAN HX
CONPHUKOCHOBEHHSI. 3aKOH JEHCTBYIOIINX MacC.

Karaims. Karamuzatopsl. Kartamu3. Ilpumepbl KaTaIMTHUYECKUX MPOLECCOB B
MIPOMBIIINICHHOCTH, T€XHUKE, ObITy. DEepMEHTh W MX OTIMYUS OT HEOPTaHUYECKUX
Katanu3atopoB. [I[puMeHeHne kaTanu3aTopoB U (HEPMEHTOB.

XuMuyeckoe paBHoBecuwe. OOpartuMble W HEoOpaTUMBIE pPEaKIUUd. XHUMHYECKOE
paBHOBECHE U CITOCOOBI €T0 CMENICHHS Ha MPUMEpPE TOTyUeHUsT aMMHAaKa.
OKHCIHUTENIbHO - BOCCTAHOBUTENbHBIE MPOIECChl. OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peakiuu. OKuUCIUTENb W BOCCTaHOBUTENb. OKHCIEHME U BOCCTAHOBIICHHE.
CocraBiieHHEe YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJA0M
3JIEKTPOHHOTO OajaHca.

OO0uue cBOMCTBA METAJINIOB. XMMHUYECKHUE CBOMCTBA METANIOB KaK BOCCTAHOBHUTEIIEH.
B3aumoneiicTBHEe METAIIIOB ¢ HEMETAJUIAMH, BOJIOW, KUCIIOTAMU U PACTBOPAMH COJIEH.
Meramiorepmusi.

Koppo3us metannoB. CriocoObI 3alIUTHl METAIIOB OT KOPPO3HH.

OO6uue cBoiicTBa HEMETANIOB. XMUMHYECKUE CBOMCTBA HEMETAIIJIOB KAK OKUCIUTENEH.
B3anmopelictBue ¢ MeTaiuilaMu, BOJOPOAOM U IpyrUMHU HemeTauiaMu. CBOKWCTBA




HEMETAJUZIOB KaK BOCCTAaHOBHUTENEH. B3aumopnencTsue ¢ MNPOCTBIMU U CIOKHBIMU
BEIIECTBAMU-OKUCIUTEIISIMU.

OIEKTpOan3. ODJEKTPOIU3 PACTBOPOB M pACIUIABOB JJIEKTPOJIMTOB HA IPUMEPE
XJIOpUAA HaTpus. OJEKTPOJUTHYECKOE IMONy4YyeHHe amomMuHus. lIpakrnueckoe
3HAYEHUE DIIEKTPOJIA3A.

3axmodyeHue. IlepcnekTUBBI  pa3BUTHS XUMHUYECKOW HAyKM M XUMHYECKOrO
MPOU3BOJICTBA. XUMHUSI M IPOOJIEMa OXpaHbl OKPYKAIOIIEH CpeJibl.

JemoncTpanuu. Paznuunbie Gopmel Ilepuoanueckoii cucremsr [l. 1I. Menneneena.
Mopenb KpucTauTM4ecKor penieTku xjaopuaa HaTpusi. OOpas3iibl MUHEPAIOB ¢ MOHHOM
KPUCTAJUIMYECKOM PEIIETKOM: KalblUTa, raiuta. MoJIesId KPUCTAJUNIMYECKUX PEIIETOK
«cyxoro npna» (WM #Hopna), anmasza, rpadura (uaum kBapia). Mojenb MOJIIPHOTO
o0bema Ta30B. Tpu arperaTHbIX COCTOSHUS BOJBL. OOpasiibl pa3IUYHbIX JUCIIEPCHBIX
CHUCTEM: dMYJIbCUH, CYCIICH3UH, a3PO30JIEH,

reseid u 3oneit. Koarymsauus. Cunepesuc. Ddpdexr Tunnans. VcnbiTanue pacTBOpoB
ANEKTPOJIUTOB M HEDJIEKTPOJIUTOB Ha MPEIMET IMCCOLMAIMU. 3aBUCUMOCTh CTEIEHU
ANEKTPOIUTHYECKON TUCCOIMAIIMM YKCYCHOM KHCIOTBI OT pa30aBieHHs] pPacTBOPA.
[Ipumepsl peakiuii MOHHOrO OOMEHa, MAYIIUX ¢ O00pa3OBaHMEM OCaJKa, rasa WU
BOJIbl. XMMUYECKHNE CBOMCTBA KUCIIOT: B3aUMOJICHCTBHE C METAJNIAMHU, OCHOBHBIMU M
aM(OTEepHBIMU OKCHUJIaMH, OCHOBaHUSIMH (II[€JIOYaMH U HEPACTBOPUMBIMH B BOJIC),
coiisiMu. B3aumoielicteue

a30THOM KHUCIOTHI ¢ Menbto. OOyriamBaHuWE KOHIEHTPUPOBAHHON CEpPHOM KHUCIOTOM
caxapo3bl. XHMMHYECKHE  CBOWCTBAa  IIEJOYEH:  peakuus  HEUTpaln3aluu,
B3aUMOJICHCTBHE C KHCIOTHBIMU OKCHUIAMH, COJIIMU. Pa3nokeHne HepacTBOPUMBIX B
BOJIC OCHOBAaHUM IIPU HATPEBAaHWU. XMMHUYECKUE CBOMCTBA COJIEM: B3AUMOJICHUCTBUE C
MeTaJJIaMU, KHUCIIOTaMU, IIeI0YaMHt, C IPYTUMHU COsIMU. [ niponu3 kapOuia Kaiabiusl.
Nzyuenune pH pacTBOpOB ruApOIM3YIOIIUXCS COJICH:

KapOOHATOB MIEIOYHBIX METAJIOB, XJIOPHUIA U alleTaTa aMMOHHS. DK30TEPMUYECKUEC U
SHIOTEPMHUYECKUE XUMHYECKUE pEeaKIUu. TerioBble SBJICHUS MPU PACTBOPEHUU
CEpPHOU KHCIOTHl U1 aMMHAYHON CEIUTPBl. 3aBUCUMOCTh CKOPOCTH PEAaKUUU OT
MPUPOABI BEIIECTB HA MPUMEPE B3aMMOJEHUCTBUS PACTBOPOB PA3JIUYHBIX KUCIIOT
OJIMHAKOBOW KOHIIEHTpAalMu C OJAMHAKOBBIMM KyCOUKaMH (rpaHyJiaMH) IIUHKa U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MarHus, IMHKA, KeJe3a) C paCTBOPOM
COJITHOM KHCJIOTHI. B3amMoaeincTBre pacTBOPOB CEPHOM KHUCIOTHI C PaCTBOpAMU
THOCYJIb(haTa HATPUS PA3TUYHON KOHIIEHTPAIMU U TeMIlepaTyphsl. MOeNb KUTIAIIETO
cnos. PaznoxxeHne nepokcuaa BOAOPO/IA C MOMOIIBIO HEOPTAHUYECKUX KAaTaIU3aTOPOB
(FeCly, KI) wm mnpupomHbIXx O0OBEKTOB, COJIEpKalmIMX KaTayiazy (CbIpoe MsICo,
KapToQep). [Ipocreiimme OKHCJIMTEITBHO-BOCCTAHOBUTEIbHbBIC peaKkuuu:
B3aMMOJICHCTBHE IIMHKA C COJITHON KHUCIIOTOM U *kelne3a ¢ cyiabdaTom meau (I1).
Mogenb anekTposn3epa. Moens JIEKTPOIN3HON BAHHBI U1 TTOTYYEHUS AITFOMUHUSA.
JlabopaTopHble onbIThl. OnpeeneHre Tuna KpUCTaUIMueCKON PEeIIeTKH BelleCTBa U
OMMCaHUE ero CBOUCTB. O3HAKOMIICHUE C TUCIIEPCHBIMU CUCTEMAaMH.

Peakuuu, uaymme c oOpa3oBaHueM oOcajika, ra3a WM Bojbl. B3aumojeiictBue
COJITHOW KHUCIOTBI ¢ 1uHKOM, okcuuoMm wmeaw (I1), rumpoxkcumom wmemm (l),



KapOoHATOM Kanibliusa. B3aumopaeiicTBre pacTBopa rUApOKCHAa HATPUS C COJISTHOM
KHUCJI0TOH B mpucyTcTBuU (heHosiraierna, ¢ pactBopoM ximopuza xeiesa (I11), ¢
pacTBOpOM coiii anroMHUHMS. B3aumoneiictBue pactBopa cyiabdara meau (I1) ¢
JKEJIe30M, U3BECTKOBOU BOJOM, paCTBOPOM Xjtopuaa kanpuus. [lonyyenue
rUApOKapOOHaTa KaJbliMs B3aUMOJEHCTBUEM U3BECTKOBOM BOJIBI C OKCHJIOM yriepoia
(V) (BBIIBIXaEMBbIT BO3JIYX). HcnbiTanue WHJIUKAaTOPOM pacTBOpOB
TUAPOJIM3YIOIIUXCA W HETHAPONM3YIOIIMXCA cojedl. Peakuus 3amenieHuss Meau
xkenme3oM B pactBope cynbdara meam (I1). IlomyueHue Kuciopoga pasioXKeHHEM
NEepoOKCHIa BOJOPOJAa C TMOMOULIBI0 JAMOKcHAa Mapranua. llomyuenue Bomgopozaa
B3aMMOJICUCTBUEM KHUCJIOThI ¢ HMHKOM. O3HaKOMJIEHHE C MpernapaTtaMu OBITOBOM
XUMUU, COAEPKAIINUMHU YH3UMBI.

IIpakTnyeckas padora Ne 1. [Tonydyenue u pacrio3HaBaHUE Ta30B.

IIpakTnueckas paGora Ne 2. Pemenue SKCHepUMEHTANbHBIX 3aJad Ha
UJCHTU(DHUKAIINIO HEOPTAHUYECKHUX U OPTaHUYECKUX COCTMHCHUH.

3. TemaTuueckoe miaHMpoOBaHUE

(1 gac B Hememo, Bcero 34 yaca, U3 HUX 1— pe3epBHOE BpeMsl)
Kou1-Bo OcHOBHBbIE BU/bI 1eITEJIbHOCTH
4yacos Tema ypoka OcHOBHOE coepkaHue YPoKa 00y4aroImuxcs
(Ha ypoBHe y4eOHBIX IeliCTBH)
BBEJIEHUE
1a MeTo bl Ha6mronenue, npeanosnoxenne, (Mcnoip3oBaTh OCHOBHBIC UHTEII-
Hay4HOTO runoresa. [lorck 3akoHOMEpHO- [IeKTyallbHbIE ornepanuu (hopmy-
[MO3HAHUS creid. HayuHbIll SKCIEPUMEHT.  [TUPOBATh TMIOTE3Y, MPOBOJAUTH
BriBos. aHaJIM3 U CUHTE3, 0000IIeHNE,
JlemoHcTpanuu. BBISIBJISITh IPUYUHHO-
BuneodparmeHTsl, ciaipl ¢ CJIEICTBEHHBIE CBSI3U), TPOBOJAUTH
N300pKEHUSIMU XUMUYECKOH  [PKCIIEpUMEHT U (DUKCHPOBATh €T0
nabopaTtopuu, IpOBEACHUS pPE3YyNbTAaThl C TOMOILBIO POAHOIO
XUMHUYECKOTO IKCIIEPUMEHTA S3bIKA U S3bIKA XUMUH
TEMA 1. TEOPUSI CTPOEHUS OPTAHUYECKHWX COEJIUHEHUI
lu [Ipeamer [Ipenqmer oprannyeckor XuMun. |(Pa3nnuyars NpeaMeThl
OpraHuYecKou CTaHOBIIEHHE OPTaHUYECKOU OPraHUYeCKON U HEOPraHUYECKOU
XUMUU XUMUU KaK HayKu. Butanusm 1 [XuMHuM, MUHEpaJIbHbIE U
ero kpax. JleMoHcTpanum. OpraHUYEeCKUE BEIIECTBA.
Kounekuus npupoaHbIX, Knaccuduuuposats
MCKYCCTBEHHBIX M CUHTETHYEC- |OPraHMYECKHE BEIIECTBA MO UX
KHX OpPTraHUYeCKUX MPOUCXO0KICHUIO
COEIMHEHUH, MaTepUaIIOB U Ha MIPUPOJHBIE, UICKYCCTBEHHBIE U
u3nenui u3 Hux. OnpeneneHre |CHHTETHYECKHE.
3JIEMEHTHOTO COCTaBa [TpoBoaUTH U HAOMIOIATH
OPraHUYECKUX COECTMHEHUM. XUMUYECKUN HKCIIEPUMEHT
[1naBnenue, oOyriMBaHue u
FOpEHUE OPraHUYECKUX BEIIECTB
(Ha mpuMepe caxaposbl).
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Teopus crpoeHus
OpraHMYECKUX COEUHE-
HUI

OcCHOBHBIE TIOJIOKEHUS TEOPUU
ctpoenus A. M. byrneposa. Ba-
JIEHTHOCTb. DJIEMEHTHI C
IIOCTOSIHHOW U ITIEPEMEHHOMN
BaJICHTHOCTBI0. CTPYKTypHBIE
(bOpMyITBI OPraHUYECKUX
Bemects. M3omepus. [lonsarue o
B3alMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX OpraHUYECKUX
BELIECTB.

JlabopaTopHble onbIThI. 1.
M3rotoBieHne Moieseil MoJyieKyi
OPraHNYEeCKUX COCTMHEHUN

OOBSCHATH IPUIUHBI
MHOT000pa3usi OpraHMYECKIX
BELIECTB U 0COOEHHOCTU
CTpOEHHUs aToma yriepoja. Paz-
TMYaTh MOHSTHS «BAJICHTHOCTHY U
«CTENEHb OKUCIECHUSY,
OIIEpUpPOBATH UMH.

OTtpaxkaTh COCTaB U CTPOECHUE
OPraHUYECKUX COCIMHEHUN C
MOMOLUIBIO CTPYKTYPHBIX (hOpMYI
Y MOJIEIMPOBATh UX MOJIEKYJIbI.
Paznmuuath NOHATUS «HA30MEP» U
«romoJior». HazpIBaTh H3y4yeHHbIE
M0JIO’KEHUS TEOPUH XUMHUUYECKOTO
ctpoenus A. M. bytieposa

TEMA 2. YTJIEBOAOPO/AbI U UX NTPUPOJIHBIE UCTOYHUKHN

I [IpupoaHbIi ra3 Kak [IpuponHbIi ra3, ero coctaB 1 | XapakTepU30BaTh COCTaB U
HCTOYHUK HaIpaBJICHUS UCIIOIB30BAHUS B |[OCHOBHBIC HAITPaBJICHUS
YTJIEBOJIOPOJIOB KayeCcTBE TOILJIMBA U WCIIOJIb30BAHUS U TIEPEePaOd0TKH

XUMHUYECKOTO CBHIPBS. MIPUPOTHOTO Ta3a. Y CTaHABINBATh

Jlemoncrpaumnu. Komnexuus 3aBUCUMOCTB MEXIY 00beMaMu

BEILIECTB U MaTEPHUAJIOB, 0OBIYM TTPUPOAHOTO Taza B PO u

MOJTy4a€MbIX Ha OCHOBE oromxkeToM. HaxoauTh

MPUPOJAHOTO Ta3za B3aUMOCBS3b MEXK1y U3y4aeMbIM
MaTepuaioM u Oymymei mpodec-
CHOHAJILHOH JIeSITENHLHOCTBIO.
[IpaBuia 3KOJIOTUUECKU
rpaMOTHOTO TIOBEJCHUS U
0e301acHOTO OOpaIIeHus ¢
MIPUPOTHBIM Ia30M B OBITY M Ha
MIPOU3BOJICTBE

1g [IpenenbHbie 3HaYeHUEe MPUPOTHOTO raza u Onpenensarb TPUHAJICKHOCTD Be-
YTJIEBOJOPO/IBI. WHBIX TPEACTbHBIX [IECTB K pa3IMYHbIM THIIaM (TIpe-
ANKaHBI YIJIEBOJIOPOJOB B KAYECTBE NIeTbHBIM WJIA HETIPEACIbHBIM) U

TOIUIMBA U XMMHUYECKOTO ChIPbSI.
MertaH U apyrue ajkaHbl Kak
COCTaBHas 4acCTh MPUPOTHOTO
raza. XMMHUYEeCKHE CBOMCTBA
MeTaHa, 00yCIIOBIMBAIOLINE €T
npUMeHeHue (TOpeHue, MUPOIIU3,
rajioreHupoBanue). ['omonoru
METaHa, U30MEPUS U
HOMEHKJaTypa. [leruapuposanne
draHa. JleMoHcTpanum.
[HlapocTep>kHEBbIE U 0OBEMHBIE
MOJIETIM MOJIEKYJ TIEPBBIX
MPEACTABUTENEHN KIlacca aJIKaHOB.
dusnyeckre CBOMCTBA I'a30-
00pa3HbIX (IponaH-0yTaHoBas

KJIaccaM YIJIEBOJIOPOJIOB.
HaspiBars UX 0 MEXIYHApOIHOU
HOMEHKJIaType, XapaKTepru30BaTh
CTPOCHHUE U CBOMCTBA BAKHEUIITUX
MpeACTaBUTENCH, HAOII0IaTh U
OIUCHIBATh JEMOHCTPALIMOHHBIN
DKCIEPUMEHT C TIOMOIIIBIO
POJHOTO SA3bIKA U A3bIKA XUMUHU.
O0001maTe 3HaHUA U Ae71aTh
BBIBOJIBI O 3AKOHOMEPHOCTSX
W3MEHEHMS CBOMCTB
YIJIEBOJOPOJIOB B IO-
MOJIOTUYECKUX psaax. Pasnuuars
MMOHATUS «M30MEP» U KTOMOJIOT




CMECh B 3KHUTAJIKE), )KUIKUX
(O6eH3uH) U TBEpABIX (MapaduH)
QJIKaHOB: arperaTHOE COCTOSIHUE,
pacTBOPUMOCTbH B Bojie. ['opeHue
poraH-0yTaHOBOM cMecH
(3axkuranka). OTHOIIEHHE
QJIIKAaHOB K pacTBOPY IIEpMaH-
raHaTta Kajqus u OpOMHOM BOJE

14 JTUJICHOBbHIC DTUIICH KaK MpeICTaBUTENb alike-Ha3pIBaTh 0 MEXIyHAPOTHOM
YTI€BOIOPOIbI, UITU HOB. [losydyeHune aTuIeHa B IpO- [HOMEHKJIATYpE alKEeHBI C
QITKEHBI MBIIIJIEHHOCTH (J€TUIPUPOBAHHE [[IOMOILBIO POJIHOTO SI3bIKA U

bTaHa) U B JabopaTopun SI3bIKA XUMUHU. XapaKTepU30BaTh

(merumpararys TaHOJIA). CTPOCHHE, CBOWCTBA, CIIOCOOBI

CoiicTBa (ropeHue, MOJIy4eHUs U 00J1acTu MpH-

OpoMHpOBaHue, THApPATAINS, MeHeHus dTriieHa. Habmronars,

MOJIMMEPHU3ALHsl, OKACICHHE PAC- (CaMOCTOSTEIbHO IPOBOAUTD U

TBOpOM KMnO4 1 IpMEHEHHE  |ONMHUCHIBATh XUMUYCCKHIMA

sTriieHa. [lonuaTuien. SKCIIEPUMEHT. Y CTaHABJIUBATh

OCHOBHBIE TIOHITHST XUMHH 3aBUCUMOCTH MEXIY TUIIOM

BBICOKOMOJIEKYIISIPHBIX CTpOEHUS YIIIeBOJA0POJIa U €T0

COEIMHEHUI. XUMUYECKUMH CBOMCTBAMHU Ha
MIPUMEPE JIOTUUECKUX CBSI3EH:

Peakiinu nmoaumepusanuu. MpeaeIbHbIA — peaKlnK 3aMelie-

[TonusTnen u obnaactu ero HUSl, HETIPEAETbHBIM — peaKuu

PUMEHEHUS. MPUCOCIUHEHUS

KadecTBeHHbBIE peakuK Ha

HEeNpeIeIbHbIE COESUHEHMUS:

obOecrBeYrMBaHUE OPOMHOM BOIBI

U pacTBOpA IepMaHraHaTa

kanus. [lonmydyenue stunena

neruaparanueit aTaHona u

NeruIpupoBaHUEM dTaHa.

JlemoHncTpanum.

[HapocrepxHeBas u o0beMHast

MOJIETT MOJIEKYJIbl STUJICHA.

["openue stunena. Komnexmus

«[TonuaTuieH u uzenus u3

Hero». JlaGopaTopHble ONBITHI.

2. O6HapyXeHHEe HeMpeIeIbHbIX

COCIUHEHHUU B KUIKUX

HeTenpoIyKTax

14 Jluenosbie Kayuyk 1 ero cBoiicTaa. HasbiBaTh 110 MEXAYHAPOIHOU
YTTIE€BOJAOPOIBI. Bynkanuzanus kaydyka. Pe3una. [HOMCHKIATYPC TUCHBI.
Kayuyku M30mpeH Kak MOHOMEp XapakTepu3oBaTh CTPOCHHUE,

NPUPOIHOTO KaydyKa.
Cunternyeckuii kayuyk. 1,3-
byraauen kak MOHOMeEp
TTMBUHUIIOBOTO U OyTaJHEeHOBOTO
CHUHTETHUYECKUX KaydyKoB. 1HbIe

XUMHUYECKHE CBOMCTBA JUEHOB:

CBOMCTBa M 00JIACTH PUMEHEHHS
1,3-0yra auen a. Habmonats u
OTHICHIBATH JEMOHCTPAIIMOHHBIN
XUMHYECKUN SKCIIEPUMEHT




rajJloreHUPOBAHUE
JdemoncTpauuu. Mojenu
(1rapocrep:kHeBbIE M 00bEeMHas)
Mmoutekyi 1,3-Oyraauena u 2-
meTmi-1,3-0yranuena (u3ormpe-
Ha). Pa3noxxenue kayuyka npu
HarpeBaHWH, UCIIBITAHUE ITPOTY-
KTOB pa3JI0KEeHUS Ha HETpeae-
bHOCTb. JIaGopaTopHbIii ONBIT
3. O3HaKOMJICHHE C KOJUICKIIUEH
Kay4qyKoB W 00pa3iaMu u3aenui
U3 PE3HHBI.

1a ATIETHIICHOBBIC BricokoTemneparypHoe miaMs  |Ha3bIBaTh 10 MEXIyHAPOIHOU
YTJIEBOIOPO/IBI, UITH aleTUJIeHa Kak 0J{Ha U3 00JacTei|[ HOMEHKIATYPE AJIKMHBI C
QITKUHBI ero npuMeHeHus. [loaydeHne  [MOMOIIBIO POJHOTO SI3bIKA U

aleTUJICHA TUPOJU30M METaHa U [SI3bIKa XUMUHU. XapaKTepU30BaTh
KapOUTHBIM CIIOCOOOM. CTPOCHHE, CBOWCTBA, CIIOCOOBI
XUMHUYECKHUE CBOMCTBA alleTU-  [OJIYYCHHS ¥ 00JIacTH
JIeHA: TaaIOTeHUPOBAHUE, MPUMEHEHHUS alleTUJICHA.
TUPOTAIOTEHUPOBAHUE HaGmnronats,
(XJTOpBUHWIT 1 TTOJTUBHUHUII- CaMOCTOSITEILHO MPOBOJIUTH U
XJIOPHUJI, €T0 IPUMEHECHHE), OTIMCHIBATh XUMUYECKUH
ruapatanus (peakuus M. I'. PKCIEpUMEHT. OTInYaTh
Kyueposa), Tpumepuzanus 0COOCHHOCTH pPeaKIni
(peakuus H. J1. 3enunckoro). MPUCOCIMHCHHUS Y alleTHIICHA OT
['omonornueckuii psn, peaKkuii MPUCOECIUHEHUS STUIICHA
M30MepHsl, HOMEHKIIaTypa
ankruHOB. leMoHCTpanuu.
Mojenu (1apocTep>KHeBas U
00bEeMHas) MOJICKYJIBI alleThIIe-
Ha. ['opeHue anerusieHa.

14 ApOMaTHYECKHE OTkpbITHE OEH30I1a, €TO XapakTepru30BaTh 0OCOOEHHOCTH

YTI€BOIOPOIbI, UITU
apeHbI

CBOICTBa U IepBbIe 001aCcTU
MPUMEHEHHUS. Y CTAaHOBJICHUE
XUMHUYECKOTO CTpOeHUs OeH30a.
®opmyna Kekyine. CoBpemen-
HBIE MIPEICTABICHUS O CTPOCHHUU
Oenzona. XUMHYECKUE CBOMCTBA
OeH301a: TaJlOTeHUPOBAHUE,
HutpoBanue. [loxydenue Gen-
3011a. 'omosor 6eH3omna —
ToIyoJ1. JlemoncTpanuu.
OObemMHas MOJIeNb MOJIEKYJIbI
6ensona. ['openue 6eH3o0ma.
OTtHomenue OeH3ona Kk OpoMHOM
(#loiHOIT) BOJIE U pacTBOPY
MepMaHraHaTa Kanus (Ha mpume-
e TEXHUYECKUX PACTBOPHUTENEH,

COJIepXKaIIUX apEHBI)

CTPOCHMS, CBOMCTBA M 00JIaCTH
MpUMEHEHHUs O€H30J1a C TIOMOIIIBIO
POJIHOTO SI3bIKA M SI3bIKa XUMUH.
Habnrogath 1 OomuchIBaTh JEMOH-
CTPAITMOHHBIA XMMUYECKUN IKCIIE-
PUMEHT




1u

Hed1b 1 ciocoOsI ee
nepepadboTKu

HedTs, ee cocTas, puzndeckue
CBOWCTBA U IPOUCXOKIACHUE.
DKOJIOTUYECKHE TOCIEICTBUS
pa3nuBa HE(TH U CIIOCOOBI
060pp0ObI ¢ HUMU. [Tponeccsl
nepepadoTKu HEPTH:
peKTH(UKALNS, KPEKHHT, pUpOp-
MuHT. [IpoaykTsl nepepaboTku
HE(TH U MX UCIIOJIb30BAHHUE.
[loHsTHE 00 OKTAHOBOM YHCIIE.
JdemoncTpanun. OOpa3oBaHue
HEPTSIHOH IJICHKH HA TIOBEPXHO-
cTH Bosibl. OOHapyxeHue
HETIpe/IebHBIX COCMHEHUH B
PKUJKUX HEPTETTPOTYKTaX.
JlaGopaTopHblie onbITHI. 4.
O3HaKOMJIEHHE C KOJUIEKIINEN
00pa3noB HePTH , KAMEHHOTO
YIIJISL 1 IPOAYKTOB UX
repepaboTKu

XapakTepu30BaTh COCTAB U
OCHOBHBIE HAIIPABIICHUS
MCIIOJIb30BAHUS U MTEpepadOTKH
He(TU. Y CTaHABIIMBATH
3aBHCHMOCTbH MEXIY 00beMaMu
no6srun HeTH B Poccnu
0I0/DKETOM rOCyapCTBa.
HaxoauTh B3aUMOCBS3b MEXKITY
N3ydaeMbIM MaTepHaIoM U
Oymymieit mpodeccuoHaIbHON
nesTenbHOCThI0. [IpaBumna
DKOJIOTUYECKU TPAMOTHOTO
MOBE/ICHUS U OE€3011aCHOTO
0OpallieHus ¢ HepTenpoayKTaMH B
OBITY M HA TIPOU3BOJICTBE

lu 0O60061eHne u Knaccudukanus yriesonopoaos [KiaccuguuupoBaTh
CUCTeMAaTH3allHsI 3HAHUN|[IO CTPOEHUIO YIIIEPOJIHOTO YTII€BOA0POIbI IO CTPOEHUIO
00 yrieBoiopoaax CKeJeTa U HAJIMYUIO KPAaTHBIX  [YIJIEPOJIHOTO CKEJeTa U HAIMYHIO
cBsi3eil. BzauMocBs3b MexIy KpaTHBIX CBSI3€il. Y CTaHABIMBATH
COCTaBOM, CTPOCHHEM U B3alMOCBSI3b MEXK]Iy COCTaBOM,
CBOMCTBAMH YIJIEBOJOPOIOB. CTPOEHUEM U CBOMCTBaAMU
['eHeTnyeckas CBSI3b MEXKAY yraeBoA0poaoB. ONuchIBaTh
KJIaCCaMH YTJIEBOJOPOJIOB FEHETHYECKUE CBA3H MEXKIY
KJIACCAMH YTJIEBOJIOPOJIOB C
MOMOIUIBIO POJAHOTO A3bIKA U
SI3bIKa XUMUU
14 KoutpoJabHas padora Ne 1 o teme «YrieBogopoas»  |[[IpoBoauthk pediiekcrio coOCTBEH-

HBIX JIOCTH)KCHUN B IO3HAHUU
XUMHH YTIIEBOJIOPOIOB.
AHANTU3UPOBATH PE3YIbTATHI
KOHTPOJIBHON PabOTHI U
BBICTPANBATh MYTH JTOCTHXKECHHUS
PKEJIAeMOT'0 YPOBHSI YCIIEITHOCTH

TEMA 3. KHCJIOPOJACOJAEPXAIIIUE OPTAHUYECKHUE COEIUNHEHUSA




lu CriupTsl OTUIOBBIN COUPT U €TI0 HaspiBaTh 110 MEXIyHAPOIHOM
cBoiicTBa. OKHUCIEHHE ITAHOJA |HOMEHKJIAType CIIUPTHI.
(pepmeHTATUBHOE, OKCHIOM XapakTepu3oBaTh CTPOEHUE,
mveau (11)). Xumuueckue CBOMCTBA, CITIOCOOBI TIOTYUCHHSI U
CBOMCTBA 3TAHOJIA: JETUApPATa-  (00JIaCTU IPUMEHEHUs 3TaHOJIa U
1151, B3aMMOJICHICTBHE C HATPUEM, TTTHIIEPHHA C TIOMOIIBIO POTHOTO
ropenue. [lonydyeHnue aTaHosa rU-S3bIKa U S3bIKA XUMHUHU.
npatarueit sTwiieHa, opoxxenueM [KiaccuduuupoBars CIUpPTHI 110
caxapoB. ['omMonornueckuii psii  [MUX aTOMHOCTH.
OJIHOATOMHBIX CITUPTOB, M30Me- |HabmonaTs, CaMOCTOATENBHO
pusi, HOMEHKJIaTypa. MHOroaTOM-IIPOBOJAMTH U ONHUCHIBATh
HBIE CIIUPTHI: TIUIEPUH. XUMHYECKUN SKCIEPUMEHT
KauecTBeHHas peakuus Ha
MHOTOQTOMHBIE CITUPTBHI.
JemoncTpauuu. Moaenu (1rapo-
CTepKHEBbIE U 0OBEMHBIE)
MOJIEKYJ CIIUPTOB: METAHOJIA,
STaHOJIa, STUJICHIJIUKOIS 1
riviepuHa. ['opeHne staHoua.
Bs3anmoaeicTBre dTaHoaa C
HatpueM. [loydenue 3TuiieHa n3
bTa”ona. JlabopaTtopHsbie
onbITHI. 5. PacTBOpeHmMe
[JIMLEPUHA B BOJAE U
B3aMMOJICHCTBHE C TUAPOKCHIOM
meau(1l)

14 KameHHbIi KameHHbIi yroJib u ero XapakTepru3oBaTh

YTOJIb ucnosib3oBanue. KokcoBanue MIPOUCXOXKICHNE U OCHOBHbBIE

KaMEHHOTO YyIJIsl, BaKHEHIITHE
MPOJTYKTHI KOKCOXHMHUYECKOTO
IPOU3BOJCTBA. JleMOHCTpaMu.
Komneknusa «KaMeHHBIN yroiby.
Komnexiuys npoaykToB
KOKCOXHUMHMYECKOTO
MIPOM3BOJICTBA

HaIlpaBJICHUS UCIIOIb30BaHUS U
nepepaboTKU KAMEHHOTO YTJIS.
YcTaHaBaMBaTh 3aBUCHMOCTD
MEXIy 00beMaMu J0O0bIYH
KamMeHHOro yrisi B PO u
oromxkeToM. HaxoauTh
B3aMMOCBSI3b MKy U3y4aeMbIM
MaTepuagoM u OyayIiei npo-
(heccuoHaIbHOM IeATEIbHOCTBIO.
[IpaBuia SKOJIOTrHIECKU
rPaMOTHOTO TIOBEJICHHS U
0e301acHOTO OOpaIeHus ¢
KaMEHHBIM YTJIEM U MPOTYKTaMH
KOKCOXMMHMYECKOTO MPOU3BOJICTBA
B OBITY ¥ IPOMBIIIJICHHOCTH




14 DeHon CtpoeHune MOJIEKYIbI U XapakTepru3oBaTh 0COOEHHOCTH
¢u3udeckue cBOMCTBa (peHona. [CTpOeHHs U CBOKCTBA (peHosa Ha
B3aumHOe BiMsiHUE aTOMOB B OCHOBE B3aMMHOTO BIIUSTHUS
MOJIEKYJIaX OPraHUYECKUX ATOMOB B MOJIEKYJIE, a TAaKXKe
BEIIECTB Ha MpuMepe (peHoa.  |CocoOBI MOTydeHus u 00IacTi
XUMHUYeCKue CBOMCTBA (DeHOIIa, |[MpUMEHEHUs ()eHOJIa C TIOMOIIBIO
[O/ITBEPIKIAIOIINE B3aUMHOE [POJTHOTO SI3bIKA U S3bIKA XMMHH.
BJIMSTHUE aTOMOB: KHCIIOTHbBIE Habmronate 1 onuceIBaTh
CBOMWCTBA, PEaKLIUH JIEMOHCTPALMOHHBI XUMUYECKUI
raJIOTeHUPOBAHNUS, HUTPOBAHUS. |[IKCIIEPHMEHT.
[lonyuenue ¢eHona u3 CobutoiaTh paBuiia
KaMEHHOYT'OJIbHOM CMOJIBI M U3 [KOJIOTUYECKH TPAMOTHOTO U
IPOM3BOIHBIX O€H301a. Oe3omacHOro oOpaleHus ¢
Jlemonctparmu. O6beMHast FOPIOYMMH U TOKCHYHBIMH
MO/I€TIb MOJIEKYJIbI (PeHOoIa. BEIIECTBAMU B OBITY U
PacTtBopuMOCTh (peHOJIA B BOJIE  |OKpY»Karolleil cpene
[pY KOMHATHOW TeMIepaType u
[Ipy HarpeBaHuu. B3anmoen-
cTBUE (PeHOJIa C PACTBOPOM
€109 ¥ OPOMHO BOJIOH.
KauecTBeHHas peakuus Ha (eHOI
¢ xmopuiom xenesa (111)

1a AJIbIeTU OB [Ipon3BOACTBO M MCTIOJIL30BaHUE [XapaKTeprU30BaTh OCOOEHHOCTH

CTPOUTENBHBIX U OTACIOYHBIX
MaTepHaJioB HA OCHOBE
MOJIMMEPOB U3
benonoGopmanbAETUIHBIX CMOJT
1 ux aHanoros. @opmanbaerui,
€ro CTPOCHHUE B (PU3NUECKUE
cBoiicTBa. DopmasuH.
XHMHUYecKre CBOMcTBa
dbopmanpaeruaa: rTuaIpUpoOBaHUe,
okucienue. Peakimu
MMOJIMKOHICHCAIIHH.
["'oMostoruueckuit ps anbje-
rUI0B, U30MEpHUsl, HOMEHKJIATypa.
KavecTBeHHas peakiys Ha ajib-
neruanyto rpymnmy. [lonydyenue
dbopmanpieruaa u
areTalIbICTUIa U3
COOTBETCTBYIOIINX CIIUPTOB.
[lousaTue o KkeToHaX. AJIbJACTHIBI
U KETOHBI B IPUPOJE.
JlemoncTpanuun. Monenu (mapo-
CTep)KHEBbIE U 0OBEMHBIE)
MOJIEKYJT METaHaJs U dTaHasl.
O3HaKOMJICHHE C KOJUICKIUEH
MJIaCTMACC U W3S U3 HUX.

CBOWCTB (popMasbaeTuaa u
alleTaIbJIErHIa Ha OCHOBE
CTPOCHHS MOJIEKYJI, CITOCOOBI
MOJTYYCHHS U UX 00IacTH
MPUMEHECHHUS C TIOMOIIIBIO
POJIHOTO SI3bIKA M SI3bIKA XMMHH.
Habio1aTh, ONKMCHIBATh U IIPOBO-
TUTh XUMHUYECKUI 3KCIICPUMEHT.
Co0uto1aTh IpaBHiIa
KOJIOTMYECKH IPAMOTHOTO M
0e301acHOTO OOpaIeHus ¢
FOPIOYUMH M TOKCUYHBIMHU
BEIICCTBAMU B OBITY U
OKpYIKaloIIen cpese




1u

KapOoHOBBIE
KHCJIOThI

KapOoHOBBIE KHCIIOTHI B IPUPOJIC
U B ObITy. XMMHYECKHE CBOICTBA
KapOOHOBBIX KHCIIOT B
CpPaBHEHUHU CO CBOMCTBAMU
COJITHOW KUCJIOTBI
(B3aMMOICMCTBHUE C METAJITIAMHU,
OCHOBHBIMH OKCHJIAMH,
OCHOBAHUSIMH, COJISIMU).
YKCyCHAsI KUCJIOTa KaK CJIa0bIi
DJICKTPOJIUT, UOHHBIC YPaBHCHUS
peakuuii ¢ ee yuactuem. Peakuus
brepudukanuu. ['omono-
TUYCCKHIA PsiJ] PEACITEHBIX
0JJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, U30MEPHS,
HoMeHKJatypa. [lomyyenue
MYPAaBBUHOM U YKCYCHOM KHCJIOT.
OTnenbHBIC TPEJICTABUTETH KUC-
JIOT MHOTO CTPOEHHUSI: OJIEHHOBAS,
JTMHOJIeBas, IMHOJIEHOBAs,
aKpHJIOBas, Il1aBeieBas,
OeH3oitHas. leMoHcTpanum.
Monenu (mmapocTepKHEBBIE 1
00bEMHBIC) MOJICKYJT
MYpPaBbUHOMN U YKCYCHOM KHUCIIOT.
O06pa3ibl HEKOTOPBIX
KapOOHOBBIX KHUCIIOT:
MYpaBbUHOM, YKCYCHOM,
OJIEMHOBOM, CTE€apUHOBO,
I1aBeeBoOii, OEH30MHOM,
TUMOHHOM. OTHOLLIEHHE
Pa3TUYHBIX KAPOOHOBBIX KUCIOT
K Bojie. [lonyuenue cioxHOro
hdupa peakiuen STepruduKaimm.
JlabopaTopHble onbITHI. 9.
CBOMCTBA YKCYCHOM KHCIJIOTBI

XapakTepu30BaTh 0COOCHHOCTH
CBOMCTB KapOOHOBBIX KHCJIOT Ha
OCHOBE CTPOCHHSI UX MOJIEKYJI, a
TaKKe CIOCOObI MOJyYSHUS U
00J1aCTH IPUMEHEHUS
MYPaBbUHOM U YKCYCHOM KHUCJIOT
C TIOMOIIIBIO POJIHOTO SI3BIKA U
sI3pIKAa XUMUX. Pa3nnuars oOlee,
0COOEHHOE U €IMHUYHOE B
CTPOEHUU U CBOMCTBAX
OpraHnveckux (MypaBbHHOU U
YKCYCHOM KHUCIIOT) U
HEOPraHNYECKUX KUCIIOT.
Hao6mronaTh, omuckIBaTh M MPOBO-
ITH XUMAYECKHI SKCTICPUMEHT.
CoOmroaTs paBuia
YKOJIOTUYECKH TPaMOTHOTO U
0e301acHOTO OOpaIeHus ¢
TOPIOYUMU ¥ TOKCHIHBIMHU
BELIECTBAMU B OBITY U
OKpYy>Karolleu cpeae




1u

CrnoxHble 3(upBbI.
Kupsl

3yuenue cocraBa »kupoB. Kupbl
[PACTUTEILHOIO U dKUBOTHOTO
MIPOUCXO0KICHHUS, PA3JINUUS B UX
cocTase. I uaposus )KUpoB U UX
oMbLUIeHHE. MbLia.
CHHTeTHYECKHE MOIOLINE
cpenctBa (CMC).
JKOJIOTUYECKHUE ACTIEKThI
npumenenus CMC.
['uapupoBaHue KUIKUX KUPOB.
[Ipou3BOICTBO TBEPABIX JKUPOB
Ha OCHOBE PAaCTUTENbHBIX Macell.
[ToHsTHE O CIIOXKHBIX dPUPAX.
CrnoxHbie 3(pHUpPHI 0THOOCHOBHBIX
KapOOHOBBIX KUCIIOT U
OJ/IHOATOMHBIX CIIUPTOB.
30MepHst 1 HOMEHKIIATypa
CIIOXHBIX 3¢upoB. Peakmus
brepudukanmu. CrnoxxHble 3PUpPbI
B npupoje. XKupsl kak

CJIOXHBIE A(PUPHI TIULIEPUHA U
BBICIIUX KapOOHOBBIX KHUCIIOT.
3aMeHa )KMPOB B TEXHUKE
HEMUIIEBBIM CHIPHEM.
Jlemoncrpaumnu. Komnexuus
MUIIEBBIX )KUPOB U Macel.
PacTBOpMMOCTB KMPOB B
OpraHUYECKUX U HEOpraHu-
YECKUX PACTBOPUTEIISX.
N3rotosnenue mbia. Komtekus
00pa310B NPUPOTHBIX MAXYIHX
hupubix Macen. Komnekmus
PKUIKUX U TBEPBIX MOIOIINX
cpenctB. CpaBHEHHE MOIOLTUX
CBOMCTB pacTBOPOB MblLjia U
CTUPAJIBLHOTO MOPOIIKA.
JlaGopaTopHble ONBITHI. 7.
Jloka3aTenbCcTBO HEMPEeAEeTbHOTO
XapakTepa JKUIKOTO JKUpa.

XapakTepu30BaTh 0COOCHHOCTH
CBOWCTB KHUPOB Ha OCHOBE
CTPOCHHUS UX MOJICKYI, a TAKKE
KJIaccu(UKALIIH KUPOB TI0 X
COCTaBY U MPOUCXOKICHHUIO H
MIPOM3BOJICTBO TBEP/BIX KUPOB HA
OCHOBE pacTUTENIbHBIX Macell. Ha
OCHOBE PEAKINU dTePUPHUKALAN
XapaKTepU30BaTh COCTAB,
CBOMCTBA U 00J1aCTH PUMEHEHUS
CJIOXHBIX 3(PUPOB.

Hao6mronaTh, onuckIBaTh M MPOBO-
TH XUMAYECKHI SKCTICPUMEHT.
CoOmroaTh mpaBuia
HKOJIOTUYECKH TPAMOTHOTO U
Oe3omacHOro oOpaleHus ¢
TOPIOYMMHU ¥ TOKCHYHBIMU Be-
[IeCTBaMHU B OBITY U
OKpYy>Karolleu cpeae

29

'YTi1eBOdbI

Cocras yrieBoJoB, UX
HAaXOXKJICHUE U POJIb B IIPUPOLE.
3HAaYEHUE YIIIEBOJOB B TEXHUKE,
OBbITY, Ha TPOU3BO/ICTBE.
Knaccugukarus yrieBoaos:
MOHO-, I~ U NTOJIUCaXapUIbl.
CtpoeHne MOJIEKYJIIBI TTIHOKO3bI.
JIBOWCTBEHHOCTH (DYHKIIMU Opra-
HUYECKOI'O BEILECTBA HA IIpUMeEpe
[JIIOKO3bI (aJ1beTHI0CIUPT).
XHUMHUYECKUE CBONCTBA TIIOKO3BI,

XapakTepru3oBaTh COCTAB
YIJIEBOJIOB U MX KJIACCH(UKALIUIO
Ha OCHOBE CIIOCOOHOCTH K
ruaposn3y. OnuceIBaTh CBOMCTBA
[JIFOKO3bI KaK BEILECTBA C
NIBOMCTBEHHOH (yHKIUEH
(ampmeruocnupra).

Y CTaHaBIIMBATh MEXIIPEIMETHbIE
CBSI3M XMMUU U OMOJIOTUH Ha
OCHOBE PaCKpBITHUS

OHMOJIOTUYECKON POJIH U




TOKa3bIBAIOLIUE IBOIICTBEHHOCTh
ee (pyHKIMU: THIPUPOBAHUE,
B3alMO/JICHCTBUE C THIPOKCUIOM
menu (I1), okucnenune
(bepMeHTaTUBHOE, peaKIUs
«cepeOpsTHOTO 3epKaiay).
bpoxxeHne TiIroKo3bl.
dotocunTte3. Ppykro3a Kak
n3omep rioko3sl. Caxapo3a Kak
pEeJCTaBUTEIb JUCaXapuI0B.
[Ipon3BoCTBO caxapa.
[lonucaxapuapl: Kpaxmal, 1e-
mtono3a. CpaBHEHUE X CTPOEHUS
u cBoiicTB. KauecTBeHHas
peakius Ha Kpaxmal.
Jemoncrpaumnu. Komnexuus
KpaxMaJoCcoAeprKaIiux
[MPOJTyKTOB ITUTAHUS U TIPOTYKTOB|
Ha OCHOBE Caxapo3bl.
B3anMoielicTBHE TIIIOKO3EI U
caxapo3bl ¢ TUIPOKCHUIIOM ME!
(11). JIaGopaTopHbIe ONBITHI. 8.
B3anMonelicTBHE TIIIOKO3bEI U
caxapo3bl ¢ THIPOKCHIOM
meu(Il). KauectBennas peakius

Ha Kpaxmall.

XUMHYECKUX CBONCTB Ba)KHECHIITHX
MPEACTaBUTENEN! MOHO-, IU- U
MOJIMCAXapHI0B.

Hao0ntonaTh, onuckiBaTh U MPOBO-
TUTh XUMUYECKUN IKCTIEPUMEHT.
CoOmroaTh mpaBuiia TEXHUKH
0e301acHOCTH TIpH padoTe B
KaOMHEeTe XUMUH

TEMA 4. ASOTCOEPXAIIME OPTAHUYECKUE COEAVMHEHMA

1a

AMUHEI.
AHWINH

[IpupoaHbIe KpacuTeIu Kak
MIPOU3BOAHBIC AHWJIMHA.
OTKpBITHE U CTPYKTYpa aHUJIMHA.
AmuHorpyrmmna. OCHOBHbIE
CBOMCTBA aHUJIMHA.
bpomupoBanue anuinHa (Kave-
CTBEHHAS PEAKIUs HA aHUJIUH).
BsanMHOE BIMSHHE aTOMOB B MO-
JIEKyJIaX OPraHUYECKUX
COCJIMHEHUH Ha MIPUMEpE
aHunuHa. [lonydyeHue anuinHa.
Peaxnua H. H. 3ununa.
JlemoncTpanuu. Moaenu (1rapo-
CTep>KHEBbIE U 0OBEMHBIE)
MOJIEKYJT METUJIAMUHA U
aHunHa. PHU3UYECKHE CBOMCTBA
AQHUJIMHA: arperaTHOE COCTOSTHUE,
LIBET, 3al1aX, OTHOIIICHUE K BOJE.
BianMoaelicTBue aHUIIMHA C
KucloTamu. Bzaumopaelicteue
ra3000pa3HbIX METUIIAMUHA U
XJI0poBOAOpoia. OTHOIIEHUE
aHWJINHA K OpOMHO (10 1HOIH)
BOJIE.

XapakTepu30BaTh 0COOCHHOCTH
CTPOCHHUS ¥ CBOMCTBA aHWJIMHA HA
OCHOBE B3aMMHOTO BITUSTHHSI
ATOMOB B MOJICKYJIE, a TAKXKE
CIIOCOOBI TIOJTYYCHHUSI ¥ 00JIaCTH
IPUMEHEHHSI aHUJIMHA C
TIOMOIIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUH.

HaO:roaTh ¥ ONKCHIBATh JEMOH-
CTpPAIlIOHHBIA XUMUYCCKUI
KCIICPUMEHT.

CoOmnroiaTh mpaBuIia
PKOJIOTHYECKH TPAMOTHOTO U
0e3011acHOT0 0OpalleHus ¢
FOPIOYMMHU M TOKCHYHBIMHU
BEIICCTBAMU B OBITY U
OKpYy>Karollen cpene




1u

AMUHOKHUCIIOTEI

AMUHOKAIIpOHOBAsl KUCJIOTA.
[TosimamugHbIE BOJIOKHA, KAIIPOH.
Peakuusi mOIMKOHACHCALUH.
[TonsiTue 06 aMugax KapOOHOBBIX
kucnot. [lonsrue 06
AMUHOKHUCIIOTaX. AMHUHOKHUCIIOTBI
KaKk OM(yHKIIMOHAIbHBIC
ampoTepHbie coenuHeHus. Du-
3UYECKUE CBOMCTBA
aMHHOKUCIOT. OCOOCHHOCTH
MCCOLMAlli aMUHOKHCIIOT B
BOJHBIX pacTBOpax. bumnosnspHsie
noHbl. Kinaccuduxanus u
HOMEHKJIaTypa aMUHOKHCIIOT.
[unentuael. [lentuaHas cBA3b.
CriocoObl noydeHus
AMUHOKHCIIOT. AMUHOKHCIIOTHI B
MpUpoe, X OMoJornyecKas
ponb. Hezamenumele
AMUHOKHCIIOTHI.
JlemoHcTpaumu. YIakoBKH OT
[POJIyKTOB, COAEp KAIUX
AMUHOKHCIIOTHI U UX COJIU
(TTPOTyKTHI TTUTAHUS,
CoJIeprKalllue BeIlecTBa C KoJaMu

OrnuceiBaTh CBOMCTBA
AMUHOKHCIIOT KaK
OM(YHKIIMOHATBLHBIX
aM(OTEPHBIX COCTUHEHUI.

'Y cTaHaBIUBaTh MEXIIPEIMETHbBIC
CBSI3M XUMUU ¥ OMOJIOTUH Ha
OCHOBE PACKPBITUS
OHOJOTUYECKON POJIH U
XUMHYECKHUX CBOMCTB
AMUHOKHCIIOT.

HaOsronaTh 1 ONUCHIBATE JEMOH-
CTPAllMOHHBIN XUMUYECKHUI
AKCIIEPUMEHT

E620 — rimyraMuHOBas KUCJIOTA,
E621 — rimyramuHaT HaTpu4,
E622—525 — rimyramuHaThl
npyrux Mmetaiuion, E640 — riu-
1uH, E641 — neiun).
JlokxazaTenbcTBa aM(POTEPHOCTH
AMUHOKHCIIOT




14 benku benku kak OMOTIOTMMEPEHI, UX OnuceIBaTh CTPYKTYPHI U
cTpoeHue (IepBUYHAs, CBOMCTBa OEITKOB KakK
BTOPUYHAS U TPETUYHAS OMOTNOJMMEPOB. Y CTaHABJIMBATh
CTPYKTYPBbI), XUMUYECKUE MEXIIPEAMETHBIC CBSI3U XUMHUH U
CBOMCTBa (JleHaTypaLus, OHOJIOTUN Ha OCHOBE PACKPBITHS
CUIPOJIN3, KAUECTBEHHbIC OHOJIOTHYECKOU POJIU U
peakiu — OuypeToBas u XUMUYECKUX CBOMCTB OCJIKOB.
KCaHTOINpPOTenHOBas1). buoo- [IpoBOAMTH, HAOIOAATH U OTIHCHI-
rudeckre QyHKIUU OCITKOB: BAaTh XUMHUUYECKHI SKCIEPUMEHT
CTpOUTENbHAs, (hepMEHTATHBHAS,
3alUTHAs, TPAHCTIOPTHAS,

CUTHAJIbHAS U JIP.
JemoncTpanuu. Jlenatypauus
pacTBOpa KypuHOTO OerKa 1o/
NICCTBUEM TEMIIEPATYPHI,
PacTBOPOB COJIEH TSAKEIBIX
METAJUIOB M 3TaHoja. ['opeHne
MITUYBETO Tepa, MEePCTIHON HUTH
1 KyCOYKa HAaTypaJbHOW KOXKH.
[[BeTHBIEC peakiu OETKOB.
JlaGopaTopHbIie ONbITHI. 9.
PactBopeHne 6enKkoB B BOJIE.
O6HapyxeHue 6eJTKOB B MOJIOKE.
14 [TonsiTue 0 JIHK u PHK kax Ouononumepsl. |[OnuChIBaTh CTPYKTYPY M COCTaB
HYKJICHHOBBIX KHcIoTax [O0IIast cxeMa CTpOEeHHUs HYKJIEMHOBBIX KUCJIOT KaK
HykseoTuaa. CpaBHEHUE MOJINHYKJIEOTUIOB.
CTpOEHUS, HAXOXKCHHE B KJIETKE Y CTaHABIMBATh MEKIIPEIMETHBIE
u pynkumii JJHK u PHK. Buapl  [cBsi3um xuMum 1 6M0JIOTHH HA
PHK u ux ¢pynkiuu. [loHstne o |0CHOBE pacKphITHS
OMOTEXHOJIOTHH U €€ OHOJIOTUYECKON POJIH ITUX
ucnoJsiszoBanue. [lonsarue o KHUCJIOT B MIepe/laue U XpaHECHUHN
FeHHOU MH)KEHEPUHU. HaCJIEJICTBEHHOM NH(pOpMauu
["enHOMO TM(DULIIPOBAHHBIE
MPOJYKTHI. JleMOHCTpanuu.
Mogenb monekyinsl JTHK.
OO0pa3ibl TPOAYKTOB,
MOJIyYEHHBIX U3 TPAHCTC€HHBIX
¢dbopM pacTeHu# U JKUBOTHBIX.
JlexapcTBEHHBIE CpEACTBA U
Ipenaparbl, U3rOTOBIIEHHBIE C
MOMOIIIbIO T€HHOW MHXEHEPUH
lu ['eHeTHUeckas CBSI3b [loHsATHE O reHEeTUYECKOM CBSI3M |Y CTAHABJIMBATH B3aUMOCBS3b

MCXKY KjIaCCaMHU opra-
HUYECKUX COCIMHEHUI

Y TEHETUYECKOM PsiZie Ha
[IpUMEpPE B3aUMOIIEPEX0I0B
MEXy KJIaCCaMM YIJIEBOJ0POJIOB
U KHCIIOPOJ- ¥ a30TCOAEPKALLUX
coenuHeHun. Mumocrpanus
FEHETUUECKOM CBSI3U Ha IIPUMEpE
OpraHUYECKUX COEANHEHNUN
pa3IUYHBIX KJIACCOB, COAEpKa-
IIMX JIBa aToMa Yriepoja.
JlemoncTpammu. [lepexon:
OTAaHOJI —3THUJICH —
OTHUJICHTJIMKOJIb

MEK1y COCTaBOM, CTPOCHUEM U
CBOMCTBAaMU IIPEACTaBUTENIEN
KJIACCOB YIJIEBOJIOPOJOB U
KUCJIOPOJ- ¥ a30TCOAEpKALUX
coeanHeHu. OnMchIBaThL T'eHe-
TUYECKHUE CBS3U MEXIY Kllaccamu
YTJIEBOJOPOJIOB C IOMOLIBIO
POJHOTO A3bIKA U SI3bIKA XUMUU




1u

I[IpakTHuyeckasi padora
Ne 1 «nentuduxarnms
OpPraHNYECKUX COCMHE-
HUI

Pelienne sKkciepuMeHTAIBHbBIX
3a1a4 10 UACHTU(DUKAIH
OPraHUYECKUX COCTMHEHUIN

[IpoBONTH, HAOIIOAATH M OTIHCHI-
BaTh XUMHMUYECKUN IKCIIEPUMEHT
[UIS TIOATBEPXKICHUS CTPOCHHUS U
CBOWCTB Pa3JIMYHBIX
OPraHUYECKHX COCIMHEHUH, a
TaKKe WX UIACHTU(DUKAIINH C
[TOMOILIbIO KAYECTBEHHBIX
peaxkuuii

lu O6o006meHne n Knaccugukamus kucnopon- u - |KiraccupuuupoBatb KUCIOPOI- U
CUCTeMAaTH3allHsl 3HAHUM [a30TCOAepKAIINX OPraHMUECKUX [a30TCOIEPKALUE OPraHUYEeCKHE
0 KHCIIOPOJ- U a30T- COEIMHEHUH M0 HAIUYHUIO COEIMHEHUS 0 HAJTUYHIO
CoJIeprKalIuX (YHKIMOHAIBHBIX TPYIII. (GyHKIMOHAIBHBIX TPYII.
OpPraHNYECKHUX CocraBnenue popmyi u CoctaBisaTh pOpPMYIIBI U 1aBaTh
COEIMHEHUSIX Ha3BaHWUM KUCIIOPOJI- U Ha3BaHMsSI KUCIOPOA- U

A30TCOJIEPKAIINX OPTaHUYECKUX (a30TCOAEPKAIUM OPraHUYECKUM
COEIMHEHUH, UX TOMOJIOTOB U [coeAMHEHUIM. ONuChIBaTh
n3omMepoB. CBOMCTBA CBOICTBA MPE/ICTABUTEIEH
[pEACTaBUTENEH BaKHEUIINX BAKHEWIIINX KIACCOB ITUX
KJIACCOB 3TUX COCIUHEHUI, UX  [COCAMHEHUM, UX MTOJTYyYEHUE U
[0JTy4€HUE U IPUMEHEHHE. MPUMEHEHHE C TIOMOIIbIO
['eneTnueckas CBSA3b MEXIY POJIHOTO SI3bIKA U SI3bIKA XUMUH.
Pa3IMYHBIMU KJ1accaMu YcTaHaBnMBaTh F€HETHUECKYIO
KHCIIOPOJI- M @30TCOJIEPKAIIMUX  |CBSI3b MEXK]Y Pa3INUHBIMU
OPraHNYeCKUX KJIACCaMHU KUCJIOPOJI- U
COCMHEHUH U YIIIEBOJOPOJOB.  [a30TCOJAEPKAIINX OPraHUYECKUX
[ToaroToBka K KOHTPOJIBHOM COEJIMHEHUH U YIJIE€BOI0POIOB
pabote. Pemenne pacueTHBIX
3a1a4y

14 KonTposbHast padora Ne 2 no teme «Kucnopon- u [IpoBoauTh pediaekcuro

A30TCOACPKAIINE OPTaHNYCCKHUE BEIICCTBA»

COOCTBEHHBIX JOCTHXCHUI B
MO3HAHUU XUMUH YTJIEBOJAOPOJIOB,
a TaKKe KUCIOPOA- U
A30TCOJIEPKAIINX OPTraHUYECKUX
BELIECTB. AHAIU3UPOBATH
pe3yabTaThl KOHTPOJIBHOU PabOThHI
U BBICTPAUBATh IyTH JOCTHXKEHUS
YKEJIAeMOT'0 YPOBHSI YCIIEITHOCTH

TEMA 5. XUMUA N XU3Hb




1u

[lracTMacchl ¥ BOJIOKHA

[Tosmmmepu3zanus u
TIOJIMKOH/ICHCAITUS KaK CIIOCOOBI
MOJTy4EHUS] CHHTETHUECKUX
BBICOKOMOJICKYJISIPHBIX
coenuHeHun. [lomyyenue uckyc-
CTBEHHBIX BEICOKOMOJICKYIISIPHBIX
COCIMHCHUN XUMHYECKOMN

MO AH(HUKAIIEH TPUPOTHBIX
nosiumepoB. CTpoeHue
IIOJIMMEPOB: JINHEWHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.
[TonsiTue o nmnactmaccax. Tepmo-
TUTACTUYHBIC U TEPMOPEAKTUBHEIE
nosmmMepbl. OTAeNbHbIC
MPEJICTABUTEIIA CHHTETHYCCKUX U
WUCKYCCTBCHHBIX ITOJIMMEPOB:
benonopopmanbaeTuIHbIE
CMOJTBI, TIOJIMBUHUIXJIOPHI,
Te(IIoH, HEeTyT0UI.

[ToHsiTHE O XUMUYECKUX
BOJIOKHax. HarypasbHble,
CUHTCTHUYECKUE W
HCKYCCTBEHHbIE BOJIOKHA.
Knaccudukamnus u otaenbHble
MPEICTAaBUTENIN XUMHUECKUX
BOJIOKOH: alleTaTHOE
(TpuaneTaTHBIN MIENK) U BU-
CKO3HOE BOJIOKHA,
BUHWIXJIOPUIHBIC (XJIOPHH),
MOJIMHUTPUIIbHBIE (HUTPOH),
MOJIMaMUIHBIC (KallpOH, HAMIIOH),
o3 upHbIe (JTaBCaH).
JemoncTparmu. Komnekuus cun-
TETUYECKUX U UCKYCCTBEHHBIX
MOJIMMEPOB, TJIaCTMACC U
n3aenuit 3 Hux. Komnmekus
CUHTETHUYECKUX U
HCKYCCTBEHHBIX BOJIOKOH U
u3zenuii u3 Hux. PacnosnaBanue
HATypaJlbHBIX BOJIOKOH
(x1orm4aToOyMa>kHOTO U
JIBHSTHOTO, IIEIKOBOTO U IIEPCTS-
HOTO) U UCKYCCTBEHHBIX BOJIOKOH
(ameTaTHOTO, BUCKO3HOTO) I10
OTHOIICHHIO K HATPEBAHUIO U
XUMHUYECKUM PEaKTUBaAM
(KOHIIEHTPUPOBAHHBIM KHCIIOTaM
u nienoyam). JlaboparopHbie
onbIThl. 10. 3HAKOMCTBO C

XapakTepru30BaTh PEAKLIUHU
MOJIMMEPHU3AIUHN 1
MOJIMKOHICHCAIIMH KaK CIIOCOOBI
MOJIY4CHUA CUHTCTUYCCKUX
BBICOKOMOJIEKYIAPHBIX
coeauHeHu. OnUCHIBaTh
OTACJIBbHBIX HpeI[CTaBHTGHeﬁ
MTACTMACC ¥ BOJIOKOH, UX
CTPOCHHE M KJIAaCCH(DUKALIUIO C
MTOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMHUHN

KOJIJIEKIIMEH IacTMacc,
MCKYCCTBEHHBIX U
CUHTETUUYECKUX BOJIOKOH U
W30S U3 HUX.




1u

DepMEHTHI
ButaMuHbI

[lonsiTue o hepMeHTaX KaK
OMOJIOTUYECKUX KaTalu3aTopax
OEIKOBOW TPUPOIBI.
OCOOGEHHOCTH CTPOCHUS U
CBOWCTB (CEIEKTUBHOCTD U (-
(EeKTHBHOCTH, 3aBUCUMOCTH JICH -
CTBHs OT TemIiiepaTtypsl u pH
cpensl pacTBopa) GepMEHTOB 110
CPaBHEHMIO C HEOPraHUYECKUMU
KaTaau3aTopaMu. 3HAYCHUE
(epMEHTOB AJIsl KU3HEACATEIb-
HOCTH KUBBIX OPraHU3MOB.
[IpumeHeHue GpepMeHTOB B MPO-
MBIIIJIEHHOCTH.
JleMmoHcTpauuu. JlekapCcTBEHHBIE
CpEICTBA, COJEpIKaIIHe
depmenTsl: «Ilencuny,
«Me3um», «Dectan» u zp.
CrupalibHble MOPOUIKY (yra-
KOBKH), coJieprKalye pepMeHTHI.
[lelicTBrE CHIPOTO U BapEHOTO
KapToQens Wik Msica Ha pacTBOP
nepoKcHIa BOJIOpoaa

[Tonsitue o BuTamuHax. Hopmsl
noTpedsieHUs] BUTAMUHOB U UX
dbynkiuu. [Tonsarue 06
aBUTAaMUHO3aX,
FUIIOBUTAMHUHO3aX,
CUIIEPBUTAMUHO3aX.
Knaccuduxaiys BUTaMUHOB.
Butamun C kak npeacraBuTelb
BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTAaMUH A Kak IpeJCTaBUTEIb
YKUPOPACTBOPUMBIX BUTAMUHOB.
JemoncTpauuu. Potorpadun
YKUBOTHBIX U JIIOZCH C
pa3IuYHBIMHU popMaMu
aBUTaMUHO30B. VcribiTanue
Cpelbl pacTBOpa aCKOPOMHOBOI
KHCJIOTHI

Ha ocHOBe MeXIIpeAMETHBIX
cBA3€l ¢ Ouosoruei
yCcTaHaBJIMBATH O0IIIee,
0COOEHHOE U eIMHUYHOE 1S (ep-
MEHTOB KaK OHMOJIOTHYECKUX
KaTaqnu3aTopoB. PacKpeIBaTh UX
POJIb B OpraHu3anyy KU3HU Ha
3emiie, a Tak)Ke B MHUILEBOH U
MGI[HHHHCKOﬁ IMPOMBIIIJICHHOCTH
Ha ocHOBe MeXIIpeIMETHBIX
cBA3€H ¢ OMoJorueil pacKpbIBaTh
OHOJOTUYECKYIO POJIb BUTAMUHOB
1 NX 3HAUCHUC I COXPaHCHHUA
3I0pOBBS YETIOBEKA




14 ['opMOHBI

JlexapcTBa

[loHATHE O TOPMOHAX KaK
OMOJIOTUYECKH aKTHBHBIX
BEILIECTBAX, BBITIOJIHSIONIUX
SHAOKPUHHYIO PETYJISLIUI0
YKU3HEJESATEIIbHOCTH OpraHu3-
MOB. BaxkHeiiine cBoMcTBa
TOPMOHOB: BBICOKAsI
du3nonornuecKas akTHBHOCTb,
HCTaHIIMOHHOE JICHCTBHE,
OBICTPOE pa3pPyIICHHUE B TKAHSX.
OTtnenbHBIE MIPEICTaBUTENN
TOPMOHOB: UHCYJIUH U
aapeHanuH. [Ipodunakruka
caxapHoro nuabeta. [lonstue o
CTEpOUIHBIX TOPMOHAX Ha
IpUMepE MOJOBBIX TOPMOHOB.
AHTHOMOTHKH B TUCOAKTEPHO3.
Hapkotnueckue BemecTna.
Hapkxomanus, 6opr0a ¢ Helt 1
MpoQHIIaKTHUKA.
JlemoncTpauuu. Jlomanrnss,
nmabopaTopHast 1 aBTOMOOMIIbHAS
anTeuKH

Ha ocHOBE MeXIIpeIMETHBIX
cBsizel ¢ OMOJIOTHel pacKpbIBaTh
XMMHUYECKYIO IPUPOAY TOPMOHOB
U UX pOJib B OpraHu3aluu
r'yMOPAaJIbHOM peryisuuu
NeSITEIbHOCTH OpraHu3Ma
4elI0BeKa

PackpsIBaTh poJib JIEKAPCTB OT
(dapmakoTepanuu J10
xumuorepanuu. OcBauBaTh
HOPMBI 9KOJIOTHYECKOTO U
Oe30macHOro 00paleHus ¢ JeKap-
CTBEHHBIMHU IIpenapaTaMu.
DopMHUpPOBATH BHYTPEHHEE
yOEXKIeHUE O HEMPUEMIIEMOCTH
a)ke OJHOKPATHOTO MPUMEHEHHUS
HAapKOTUYECKUX BEILECTB

I I[IpakTHyeckasi padora |Pemenue skciepuMeHTAIBHBIX  ([I[poBOIUTE, HAOIIOIATH U OTIUCHI-
Ne 2 «Pacno3HaBaHue  [3a/1a4 Ha pacro3HABaHUE BATh XUMHUUYECKHUI SKCIEPUMEHT
[1JIACTMACC ¥ BOJIOKOH»  [1acTMacc (TIOJIMATUIICHA, U1 MACHTU(DUKAIINY TJIaCTMAcC U

MOJIMBUHWIXJIOPUAA, BOJIOKOH C IIOMOIIBIO
benonopopmanbaeTUIHON) U KaueCTBEHHBIX PEaKIIHit
BOJIOKOH (XJIOITYaTOOYMa)KHOTO,

BHCKO3HOTO, alleTaTHOTO,

KallpOHOBOTO, U3 HATypaJIbHOU

HIEPCTH ¥ HATYypaJIbHOTO HIEJIKA)

lu (u3 |Pemenue 3ama4 mno [ToBTOpeHue u 06001IeHNE MaTe- [PaccMaTpuBaTh XUMUYECKUE Pe-

pe3ep- (OpraHu4ecKol XMMHUHU  [pHajia 3a KypC OpraHuuecKoin AKLMW Ka4YeCTBEHHO U KOJINYe-

Ba) xuMuH. PerieHue 3a1a4 Ha BHIBOJI|CTBEHHO C IIOMOIIBIO PACUETOB.

(dbopMyIBl OpraHUvYecKoro Belle-
CTBa MO MPOJYKTaM CrOpaHUs U
MaCCOBBIM JIOJISIM 3JIEMEHTOB

Perath 3a1auu Ha BHIBOJ
(bopMyIBl OPraHUYECKOTO
BEIIECTBA M0 MPOIYKTaM
CropaHusi © MacCOBBIM JIOJISIM

DJICMCHTOB

Bcero 34 yaca




TemaTuyeckoe miianuposanme 11 kiaace
(1 gac B Henmemo, Bcero 34 yaca, u3 HuX 1—

pe3epBHOE BpeMsi)

KoJ-Bo

Tema ypoka

OcHoBHOe coepkaHue YPOKa

OcHOBHbBIE BH/bI 1€ATCJIBHOCTH

JacoB 00y4Yar MU XCs
(Ha ypoBHe y4eOHBIX /IeiicTBHIA)
dq TEMA 1. HEPI/IOI[I/ILIECKl/If/’I 3AKOH U CTPOEHUE ATOMA
1 OtkpsiTue . U. [IpeanocslIKu OTKPBITHS XapakTepru30BaTh MIEMEHTBI
MeH1eeeBEIM [lepuoauueckoro 3akoHa. MaJIbIX TIEPHOJIOB IO UX
[Iepuoangeckoro [lepgvie nonvimku 110J10eHnI0 B Ileproanyeckon
3aKOHa KA1accupurkayuu XumMudecKux cucteme JI. . Meneneena.
anemenmos. Cospemenuvie npeo- |/lasamv onpedeneHus
CMABICHUSL O BANCHEUUIUX NOHSA- |BANCHEUUUUX XUMUYECKUX
MUSIX XUMUL. OMHOCUMENbHAS — |NOHAMUIL 8€ULEeCMB0, XUMUUECKUL
amoMHas macca, amom, Dj1eMenm, amom, OMHOCUMEbHAS
monexyna. Ilepuonnueckuii aAMoOMHAS MAcCCa, U30MONbl
3akoH B opmynuposke /1. U.
MenneneeBa. [leppondHoOCTh B
H3MCHEHUH CBOMCTB XMMHUYECKHX
SJIEMEHTOB M UX COSTMHEHUH
1 [lepuoamaeckas [Tepuoanueckast cuctema JlaBaThb ompeeneHre BUIOB Kilac-
cuctema JI. 1. Menge- [XMMHUYECKHX DJIEMEHTOB KakK cu(UKaIUU: €CTECTBEHHOU U UC-
neeBa rpadudeckoe 0TOOpaKeHHE KYCCTBEHHOW. BrITIoTHEHME Mps-
[lepronueckoro 3akoHa. MOT0 JE€AYKTUBHOTO
CtpykTypa noka3arenbcTBa. Co3anue
MEePUOINIECKOUTAOTHIIBI MOJEIIEN C BLIIEICHUEM
KOpPOTKOTO BapuaHTa. [leprnoapl |[CyIIeCTBEHHBIX XapaKTEPUCTUK
(GompIIEe M MaNbIe) M TPYIIBI  (00BEKTA U UX MPEICTaBICHUEM B
(rnaBHBIC 1 TOOOYHBIE). [Ipor-  [mpocTpaHCTBEHHO-TpadUUECKON
HOCTHYECKas CHJIa U 3HAUCHHE  |[WJIM 3HAKOBO-CHMBOJIHNYECKOM
[leproueckoro 3akoHa U dopwme. [Iporno3uposBathb
[lepuoiuuecko CUCTEMBI. CBOMCTBA XUMHYECKUX DJIEMEHTOB
3nauenue [leproanyeckoro 1 UX COCAMHEHUI Ha OCHOBE
3akoHa U [lepuoanueckoi [Tepuonnueckoit cucremsi /. H.
CUCTEMBbI XUMHUECKUX 3eMeHToBMeHnieneeBa. KoncrpynpoBanue
J1. 1. MenneneeBa Juisi pa3BUTHS [IEPUOTUICCKOMN TaOIUIIBI XUMH-
HAayKU U IOHUMAaHUSI XUMUYECKON[UECKUX FIIEMEHTOB C
KapTUHBI Mupa. JleMOHCTpaluu. [MCIOJIb30BaHUEM KapTOUYEK
Paznuanbie hopmbl
[leprnoinueckoit CUCTEMBI
XUMHUYECKUX 3JIeMEeHTOB JI. 1.
MeHpaeneeBa
1 Ctpoenue aToma ATOM — CJI0’KHAs YaCTHIIA. [IpeacTaBisTh CII0AKHOE CTPOCHUE

Hcmopusa omxpoimus
91EeMEHMAPHBIX YACTUY U
cmpoeHus amoma. SIapo aroma:
IIPOTOHBI U HEUTPOHBL. M30TOIBI.
H3zomonwsi 6000pooa. Inek-
TPOHBI, KOPILYCKYJISIPHO-
BOJIHOBOH nyanu3M. CTpoeHue

aTOMa, COCTOSILIETO U3 sApa U
DIIEKTPOHHOU 0OOJIOUKH.
HaxouTh B3aUMOCBSI3U MEXKITY
MOJIOKEHUEM JIEMEHTA B
Ilepnoanueckoii cucreme . 1.
MeHieneeBa 1 CTpOSHHEM €T0
aToMa. COCTaBJIATh 2JIEKTPOHHBIE




DIIEKTPOHHON 000JIOUKH.
DNEKTPOHHBIM ypPOBEHD.
BajleHTHBIE 3JIEKTPOHBI.
OpOutanu: 5- up-.
Pacnipenenenue 31€KTpOHOB 1O
SHEPTeTUYECKUM YPOBHSM H Op-
outansm. d-Dremenmol.
DJeKTpOHHAs! KOHPUTypanus
aToMa

U 3JIEKTPOHHO-TpauIeCKre
(opmyJbl aTOMOB S-, p- 1 d-
DIeMeHmog

1 [lepuoanueckuit 3ak0H | XUMUYECKUN deMeHT. Tpu [IpencTaBisITh pa3sBUTHE HAYYHBIX
1 CTPOCHHE aTOMa dopmynupoBku Ilepruoanueckororeopuii o cCuupaIl Ha OCHOBE
3akoHa: /. 1. Menneneesa, Tpex GOpMYIUPOBOK
COBpPEMEHHAs U IPUIUHHO- [ lepnoanuecKoro 3akoHa.
CIIEICTBEHHAs, CBs3bIBatonasl  |OnuchIBaTh CTPOCHUE aTOMa U
NePUOUYHBIE U3MEHEHUS CBOMCTBA XUMHUUYECKHX DIEMEHTOB
CBOWCTB 2JIEMEHTOB C 1 UX COCIMHEHUI Ha OCHOBE
[MepUOANYHOCTBIO B U3MeHeHnH  [[lepnoanueckoit cucremsl /1. U.
BHEIIHUX JICKTPOHHBIX CTPYKTYp MennaeneeBa. Omuocuma
X aTOMOB. DU3NYECKUI CMBICIT  XuMUuecKue 31eMeHmol K momy
[TOPSAKOBOTO HOMEPA IEMEHTA, [UIU UHOMY IIeKMPOHHOMY
HOMEpa IeproJia 1 HoMepa cemeticmgy. Packpwieamv ocoben-
rpynnsl. [lepuoanyHocTs HOCmMU cmpoenus amomos d-se-
W3MCHCHUS CBOMCTB XUMHUYECKUX [MeHmMO8 u [-o1emenmos
2JIEMEHTOB, 00pa30BaHHBIX UMU
IIPOCTBIX U CJIOKHBIX BEIIECTB B
NepuoJax u rpynmnax.
DJIEKTPOHHBIE CEMEICTRA.
Ocobennocmu cmpoeHusi amomos
d-onemenmos. Cemeticmeo [-
2JIEMEHTOB
119 TEMA 2. CTPOEHUE BEHIECTBA
1 KoBanenTtHas bnaroponuslie raspl, npuurHa |(OOBACHATh MHEPTHBIE CBOMCTBA
XHUMHYECKas UX CyLECTBOBAHUS B 0J1arOpoIHBIX ra30B
CBSI3b ATOMAapHOM COCTOSIHUU. 0COOEHHOCTSIMHU CTPOSHMSI UX

KoBaneHTHas cBsI3b Kak CBA3b,
BO3HUKAIOIIAs 32 CYET
00pazoBaHus 00X
QIIEKTPOHHBIX MAp nymem
nepeKpul8anUsl J1eKMpPOHHbIX
op-oumaneii. KpaTHOCTh
KOBAQJIEHTHOMN CBSI3H.
OOMEeHHBIN U TOHOPHO-aK-
[ENTOPHBIA MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOM
CBSA3H. DIIEKTPO-
oTpunaTensHocTh (30). 151
Krnaccudukarus KoBaJIeHTHBIX
cBa3eil: mo D0 (nonspHasd u
HenossipHast ). unonu. 3akoH
MOCTOSIHCTBA COCTaBa JJisi

aToMa. XapaKTepr30BaTh
KOBAJICHTHYIO CBSI3b KaK CBS3b,
BO3HUKAIOIIYIO 3 CUCT
00pazoBaHus OOITUX JEKTPOHHBIX
nap nymemnepexpbl8ansl
DIEKMPOHHBIX OpOUmaell.
KnaccuduiupoBaTs KOBAJICHTHBIE
CBSI3H 10 Pa3HbIM OCHOBAHUSIM.
'YcTaHaBnMBaTh 3aBUCUMOCTD

MEX 1y TUTIOM XHUMHUYECKOU CBSI3H,
TUTIOM KPHUCTAJNIMYECKON PEIIeTKH

(1)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMH

BCIICCTB




BEILECTB MOJIEKYJIIPHOTO
cTpoeHus. [leMoHCTpanyH.
Komnekmuys BemecTs ¢
KOBAJICHTHBIM TUIIOM
XUMHUYECKOM CBI3U

Monuas
XUMHYECKAA
CBA3b

MoHbI 1 MX KIIaCCHPHUKAIUS: TIO
3apsiny (AHMOHBI U KATHOHBI),
10 COCTaBY (MPOCTHIE U
cioxxueie). Cxema oOpa3oBaHus
WOHHOU CBsI3U. DPopMmynbHas
eounuya. OmuocumenbHOCMb
Kaaccupuxkayuu XuMuyeckux
ces3€ell Ha UOHHbLE U KOB8A-
lleHmHble NoNsApHbIe.
JlemoncTparmu. O6pasisi
MUHEPAJIOB U BEIIECTB C
MOHHBIM THUIIOM CBSI3H: OKCHIA
KaJbIUsl, pa3JIUYHBIX COJIEH,
TBEPBIX IIEJIOYEH, rajauTa,
KaJIbIIMTa

XapakTepru30BaTh HOHHYIO CBSI3b
KaK CBSA3b, BOZHUKAIOUIYIO ITyTEM
OT/Ja4uy WUJIU MPUeMa JICKTPOHOB.
KnaccuduuupoBars HOHBI 10
Pa3HbIM OCHOBAHUSIM.
'YcraHaBiIvMBaTh 3aBUCUMOCTD
MEXy TUTIOM XUMUYECKOH CBS3H,
TUTIOM KPUCTAJUTMYECKOH pelIeTKH
1 (HU3UIECKUMU CBOWCTBAMH
BEIIIECTB

MeTtayuibl U CIUIaBHL.
Mertamnueckasts XUMHU-
JecKasi CBI3b

OO6mme ¢puzndecKkre CBOMCTBa
METaJIJIOB:
PJIICKTPOTIPOBOHOCTb,
MIPOYHOCT,
TEIJIONPOBOIHOCTbD, ME-
TaJUIMYECKUI OJIECK,
MJIACTHYHOCTh. Cniaswl uephvie
u ysemuovle. Cmanwv, wyeyH.
Vlamyns, OpoH3a, mMenvbxuop.
MeTaaandecKkas CBSI3b.
Sasucumocms
91eKMpOnpo8oOHOCIU
\Memanios om memnepamypol.
emoncTparmu. Komnekuus
MeTaanoB. Komnekius criaBoB

XapakTepru30BaTh METAUIMYECKYIO
CBA3b KaK CBA3b Me>1<)1y aTOM-HOHaA-
MU B METaJIJIaX ¥ CIUIaBax MOCPe/I-
CTBOM 0000IIECTBIIEHHBIX BAJIECHT-
HBIX 3JICKTPOHOB. OOBSACHATH ¢/IH-
HYIO IPUPOTY XUMHUYECKUX CBS3CH.
'VcraHaBiauBaTh 3aBUCHMOCTD

MEX Ty THIIOM XUMHYECKOH CBSI3H,
THUIIOM KPHUCTAJNTMYCCKOM PEIIEeTKH
1 QU3HYECKUMU CBOMCTBAMH
BEILIECTB

ArperaTHble COCTOSHUS
BelecTBa. BomopogHas
CBS3b

ATrperaTtHble COCTOSIHHS
BEILIECTBA HAa IPUMEPE BOJIBI.
3akoH ABorazapo. [lepexos
BEIECTBA U3 OJHOIO
arperaTHOTO COCTOSIHHS B
npyroe. Ban-0ep-6aanbco6o
g3aumooeticmeue.
MexMoneKyasipHas
BOJIOpOJHAs CBSI3b. MexaHu3m
ee 00pa3oBaHMsI Ha IPUMEPE
BOJIbI U cnupmog. CBONCTBA
BEIIECTB C STUM THUIIOM CBS3H.
AHOMAITbHEIE CBOMCTBA BOJIbI,
00yCIIOBJICHHBIE MEKMOJICKY-
JIIPHOM BOJIOPOIHOM CBS3BIO.

XapakTepu3oBaTh 0COOEHHOCTH
ArperaTHOTO COCTOSIHMS BEIIECTB Ha
OCHOBE MOJIEKYJISIPHO-KUHETHYe-
CKHX IIPE/ICTABJICHUM.

'Y cTaHaBIMBaTh MEXIIPEIMETHbBIE
CBsI3M C (DU3UKOM Ha ATOM OCHOBE.
'Y cTaHaBIMBaTh MEXKIIPEAMETHBIE
CBsI3U ¢ OMOJIOrHel Ha OCHOBE pac-
CMOTPEHUS IIPUPOABI BOJOPOAHOU
CBSI3U U €€ POJIU B OpraHU3aluu
PKUBOW MaTepuu




Hcnonvzosarnue 800bl 8 Obimy u
Ha npouzeoocmee.
BryTpuMonexyisapHas
BOJIOpOAHAs CBs3b. Ee
3HAueHue 6
Op2aHU3AYUUCIMPYKIMYPbL
DICUBHEHHO BAIICHBIX
OpP2aHUYEeCKUX Geuecms.
JlemoHcTpanuu. Bo3ronka
noja. Mozenb MOJISIPHOTO
o0bemMa ra3000pa3HbIX
Beiects. [lonydenue u
[pacro3HaBaHUE ra3oB:
YIJIIEKUCIIOTO ra3a, BOJ0po/ia,
KHCJIOpO/ia, aMMHaKa, dmuieHa,
ayemuiena

Tunb! KPUCTATIITNYCCKUX
pelieToK

[ToHsTHE O KPUCTATNTUYECKHUX
peureTrkax. Tumbl
KPUCTAJUTMYECKUX PEIIETOK:
MOHHAs, MOJICKYJISIpHAs,
aTOMHAs1, METaJUINYECKas.
XapakTepHble GU3HIECKIE
CBOMCTBA BEIIIECTB,
00YCIIOBJICHHBIC TUIIOM
KPUCTAJUIMYECKON PELIETKHU.
[IporHo3upoBaHne CBONCTB
BEILIECTB 10 THITY
KPUCTAJUIMYECKOUN PEIIETKH U
oOpaTHas 3a1a4a. AJUIOTPOIuS,
00yCIIOBJICHHAS TUTIOM
KPUCTAJUIMYECKOW PELIETKH.
\XapaxmepHvle 6uobl
KPUCMALIUYECKUX Peulemok
memannos. AMopHbIe
BEILIECTBA, UX OMIUYUMENIbHbLE
ceoticmea. JleMoHCTpalum.
Mogenu KpUCTaITTINYECKUX
PELIETOK Pa3JIMYHbIX TUIIOB.

[ IpuMepsI BEIECTB C MOHHOM,
ATOMHOM, MOJIEKYJIIPHOU U
METAJUINYECKON
KpUCTAJUIMYECKUMU
pemerkamu. JIabopaTtopHsie
onbIThL. 1. Onpenenenue
CBOWCTB HEKOTOPBIX BEUIECTB
Ha OCHOBE THUIa KPUCTAILIIU-
YECKOW PEIIeTKH. 2.
O3HaKOMJIEHUE C KOJUIEKIINEH
MOJMMEPOB: IJIACTMACC U
BOJIOKOH U W3JIENTUN U3 HUX

KnaccuduuupoBaTh TBEp/bIe Belle-
CTBa Ha KPUCTAJUIMYECKUE U aMOPP-
Hble. Y CTaHABJIMBATh 3aBUCUMOCTh
MeEX/1y TUTIOM XHUMHUYECKOU CBSI3H,
TUTIOM KPUCTAJUITMUECKOM pereTku
1 (U3NYECKUMU CBOMICTBaAMHU
BeniecTB. OOBSICHATH SIBICHUE
ayutoTponuu. MmmrocTpupoBaTh 310
SIBJICHUE PA3JIMYHBIMU IPUMEPAMU




UucThle BelecTa 1
cMecH

Otnuuue cMeceit oT
XUMHUYECKUX COCIMHCHH.
['oMoOreHHbIie ¥ reTeporeHHbIe
cMecu. MaccoBast 1 00beMHas
JTOJIM KOMIIOHEHTA B CMCCH.
[Ipumecu. Bimsiaue npumecei
Ha CBOMCTBA BEIICCTB.
MaccoBast 1 00beMHast JTOJIH
npumeceid. Kraccugpuxayus
Xumuueckux sewjecms no
CIeneHuy Yucmomal.
JlemoncTparmu. O6pasisi
MUHEPAJIOB U TOPHBIX IMTOPO/I.
OO6pa3ibl OUUIIIEHHOM
caxapo3bl U HepaduHUPO-
BAHHOTO KPUCTAJTUIECKOTO
caxapa, COJIepKaIero
puMecHu. Jucmunnsayus 600bvl
Kax cnocob oyucmku om
npumecetl.

JlaGopaTopHbI€ OTBITHI. 3.
JKecTkocTh BOABI. Y CTpaHEeHUE
SKECTKOCTHU BOIEL. 4.
O3HaKOMJICHHE C MUHE-
paTbHBIMHU BOJAMH

Haxoauthk OTIUYUS CMECceH OT
XUMHYECKUX COCTUHCHUM.
OTpaxkaTh COCTaB cMecel ¢
[MOMOIILIO ITOHITHUS «TOJISD
MaccoBasi 1 00beMHas. [1po-
M3BOJIUTH PACUYETHI C
CII0JIL30BAHUEM 3TOTO MOHATHSL.
'YcTaHaBiauBaTh 3aBUCHMOCTD
MEXTY Pa3TUIHSIMHU B PU3UICCKIX
CBOIICTBaX KOMIIOHEHTOB cCMecel 1
crioco0aMu MX pa3esieHUst

J{ucniepcHbie
CUCTEMBbI

[ToHsiTHE O AMCTIEPCHBIX
cucreMax. JlucrepcHas daza u
CTiepCUOHHAs cpeaa.
Knaccudukamus aucrnepcHbIx
CUCTEM 8 3a8UCUMOCINU OM
azpe2amuo2o coOCMosaHUsL OUC-
nepcHou ghazvl u
OUCNEPCUOHHOU CPeObi.

[l 'omocenHble u 2cemepozeHHble
oucnepcHule cucmemsl. 1 pydo-
OucnepcHvle cucmemol,
OMYNbCUU, CYCNEH3UMU,
a’po30.1u; UX npedcmasument U
3Hauenue. Tonkooucnepchoie
cucmemvl. 2enu U 301U, UX
npeocmasument u 3HayeHue.
Konnouonvle cucmemol, ux
OMAUYUS O UCTUHHBIX
pacmeopos. Ipgexm Tunoans.
| ‘enu: nuwesvie,
KocMemuieckue, MeOUYuHcKue,
buonocuueckue u MUHepaib-
Hble', ux npedcmagumenu u
3nauenue. Koacynayus.

Cunepesuc. JleMOHCTpaLUH.

Xapaxmepuzosame pasnuunvie
munsvi OUCNEPCHBIX CUCMEM HA OC-
HOBe azpe2amHno20 COCMOAHUsL OUC-
nepcHoll ¢hazvl U OUCNEPCUOHHOU
cpedvl. Packpwieamsv ponw pasnuu-
HLLX MUNOE OUCNEPCHBIX CUCTEM 8
DICUBHU NPUPOObL U 0OUeCmBa




Obpa3zybvl pa3nuunbix
OUCNEPCHBIX CUCTEM.
OMYIbCUU, CYCNEH3UU,
adpo301U, 2enu U 3071U.
Ionyyenue KOLIOUO- HO2O
[pacmeopa u3z xaopuoa sxcenesa
(M). Koazynsayus nonyuennozo
pacmeopa. dpgpexm Tunoans.
JlaGopaTopHbIE OTBITHI. 5.
O3nakomneHue ¢ OUCnepCHuIMU
cucmemamu

[IpakTiueckas padbora
Ne 1

[lonyuenue, coOupanue u
pacro3HaBaHKE Ta30B:
BOJIOPOJA, KUCIOPO/a,
YIJIEKUCIIOTO Ta3a, aMMHaKa,

omuieHa, ayemuieHa

[IpoBOANTH, HAOTIOAATH U OTIHCHI-

BaTh XUMHUYECKUUI OKCIICPUMCHT I10
MOJTYYCHHUIO, COOMPAHUIO B PACIIO-

3HABaHUIO Ta30B

[loBTOpenue u o0oodeHne TeM «CTpoeHre aToMa» 1
«CTpoeHne BenecTBay, HOAroTOBKa K KOHTPOJIBHON

pabote

00001IaTh TOHITHS «S-OPOUTAITBY,
p-opbutanby, «d-opbumansy,
«KOBaJICHTHAs HETIOJISIPHAS CBSI3bY,
«KOBaJICHTHA TIOJIIPHAsSI CBS3bY,
«MOHHAS CBS3bY», «BOJIOPOTHAS
CBSI3bY», «METAITHUECKAsI CBS3HY,
«MOHHAsl KPUCTAJUTMUECKasi pereT-
Ka», «aTOMHAsl KpUCTaJITN4YecKast
pelIeTKa», «MOJIEKYIsIpHas
KpUCTAJIMYECKas pelIeTKay,
«MeTayInyecKasi KpUCTaJuInuecKas
pemierka». OrpaHUYUBATH MOHATUS
«XUMUYECKasl CBSI3bY,
(KpUCTAJLTNYECKAs] PELICTKa.
OnuceIBaTh U XapaKTepU30BaTh
CTpYKTYypy Tabnuusl «Ilepuoanue-
CKasi CUCTEeMa XMMHUYECKUX JIEMEH-
toB [[. 1. MenneneeBa» (KopoTkas

dbopma)

KonTtponsHas padota Ne 1 mo temam «CTpoeHue atomay
1 «CTpoeHHE BEIIECTBAY

[IpoBoauTh pediekcuro coOCTBEH-
HBIX IOCTH)KCHUH B MO3HAHUU CTPO-
CHISI aTOMa M CTPOCHHSI BEIIECTBA.
AHAITM3UPOBATH PE3YJbTAThl KOH-
TPOJIBHOI pabOTHI U BHICTPAMBATh
MyTH JOCTHKEHUS JKeJIaeMOro

YPOBHS YCIIEITHOCTHU

T4

TEMA 3. QJIEKTPOJIMTHYECKASA TUCCOIUALINSA




PactBopbl

PacTBOpBI Kak TOMOT€HHbIE
cuctemsl. Pacmeopenue kax
@u3uUKo- XumMUecKuil npoyecc.
Pouib BoABI B mponiecce
PacTBOPEHUS BEIIECTB.
PactBopumMocTs 1
KJIaCCH(HKAIUS BEIIECTB 110
STOMY NPU3HAKY: PACTBOPUMBIE,
MajopacTBOPUMbIE U
HepacTBOpUMbIE. MaccoBast 1015
BELIECTBA B pacTBOpE.
Monapnasa konyenmpayus eeuye-
cmea. Omauyue ceoticms
[pacmeopa om ceoticme Yucmo2o
pacmeopumens u pacmeopenHo20
sewjecmsa. Munepanvhvie 6006l
KAK NPUpoOHbvle pacmeopbi.
[lemoncTpanmu. Paznuunas pac-
TBOPUMOCTH BEILIECTB B BOJIE U
WHBIX PACTBOPHTEIISX.
3MeHeHne OKpacKH BEIecTBa
[IpH Mepexoe U3 TBEPIOro
COCTOSIHHS B pacTBOp (Ha
npumepe cynbdara meau (11),
ximopuaa koodansra (1))

Ornpenenarb NOHITHUS
«pacTBOPBI» U «PAaCTBOPUMOCTBY.
Knaccudummpoars BelecTna 1o
MIPU3HAKY PACTBOPUMOCTH.
OTpakaTh COCTaB pacTBOpa C
IOMOIIBIO IIOHATHI «MaccoBasg
J10J151 BEILIECTBA B pACTBOPE» U
«MOJIAPHASL KOHYEHMPAYUsl
seuecmaa

DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI

[TonsiTve 006 AMEKTPOIUTAX U HE-
BiekTpoinTax. OCHOBHBIE
MOJIOKEHUS TEOPUH
SIIEKTPOJINTUYECKON
nuccouuauuu. Mexanuzm
ouccoyuayuu eujecms.
Onexmpoaumuyeckas
ouccoyuayus Kaxk pe3yi bmam
euopamayuu 31eKmpoaruma.
Cmynenuamas ouccoyuayus
1ekmpoaumos. CTeneHb
3JIEKTPOJIUTUUECKON
TMCCOLMALINH.

CunbHbIe U cliadble
SJIEKTPOJIUTHL. Y paBHEHUS
SIEKTPOJIUTUUECKON
nuccounanuu. [Tonstue o cpene
pacTBOpOB (pHcpeowt).
Jlemonctparmu. O6pasiibl Be-
HIECTB-AJIEKTPOIUTOB U
HEANNEeKTpoauToB. MccnenoBanue
PIEKTPUUECKON TPOBOIUMOCTH
PacTBOPOB JIEKTPOIUTOB U
HEAJIEKTPOJIUTOB. 3aBUCUMOCTh

CTCIICHU BHGKTpOHI/ITI/IquKOﬁ

Onpenensars NOHATHS
«QIIEKTPOJUTHIM,
«HEDJIEKTPOJIUTHI», «AJIEKTPO-
JIMTHYECKast TUCCOIMALIU.
DopMyIUpOBaTH OCHOBHbBIE
M0JIOKEHUS TEOPUU
PJIEKTPOJUTHYECKON TUCCO-
nuauu. XapakTepu3oBaTh
CITOCOOHOCTH AJIEKTPOJIUTA K
FCCOIIMAllMK Ha OCHOBE CTEIICHHU
SJICKTPOJIUTUUECKON
nEccoIralyi. 3auChIBaTh
YpaBHEHUS AIEKTPOJUTUYECKON
NMCCOIIHAIINH, 8 MOM YUCIe U
CMYNneHyamou.

Habnronats 1 onmuckIBaTh IEMOH-
CTPALlMOHHBIN XUMUYECKUI
HKCIIEPUMEHT




JTMCCOIMALINN OT KOHIICHTPAIIUU
BEILIECTBA B PaCTBOPE

KuciaoTheI B cBETE
TEOPUH BJIEK-
TPOJUTUYECKOMN
cconaIu

Onpenenenne KUCIOT B CBETE
TEOPHUH IIEKTPOIUTHIECKOMN
nuccormanuu. Okpacka
WHIUKATOPOB B PaCTBOpaAx
KUCIOT. O01IMEe XUMUYECKUE
CBOMCTBA HEOPTAHUYECKUX U
OPraHUYECKUX KUCIIOT B CBETE
MOJIEKYJISIPHBIX U MOHHBIX
IIPE/ICTABIICHUN:
B3aMMOJICHCTBHE C METAILIaMH,
OKCHJIaMU Y THAPOKCHUIAMHU
METAaJIJIOB, COISIMH. Y CIIOBHSA
BO3MO>KHOCTH TTPOTEKAHUS
peaKIuil MeX Iy dIIEKTPOTUTAMHU.
Cneyughuueckue ceoticmea
A30MHOU, KOHYEHMPUPOBAHHOU
CEepHOU U MYPABLUHOU KUCTIOM.
IlemoncTparmu. Paz6aBnenue
KOHIEHTPUPOBAHHOM CEPHOM
KucnoTsl. Q0yenusanue caxapa u
YeJ0103bl KOHYEHMPUPOBAHHOU
CepHOU KUCTIOMOI.
Bszaumooeticmsue KoHyen-
MPUPOBAHHOU U PA30ABTIEHHOL
A30MHOU KUCTIOMbL C MEObIO.
Komnnekuus mpupoaHbIx
OpPraHUYECKUX KHUCIIOT.
JlaGopaTopHblie onbIThI, 6. O3Ha-
KOMJICHHE C KOJUIEKIIEH KHCIIOT

XapakTepu30BaTh KUCIOTHI B
CBETE TCOPHH
PIEKTPOJIUTAYECKON JUCCO-
uuanuy. Paznunuars oOlee,
0COOCHHOC U CIMHUYHOC B
CBOMCTBAX d30MHOI,
KOHYEeHMPUPOBAHHOU CEPHOU U
MYypasbunoll KUCIOT. [IpoBOINTS,
HaOII04aTh U ONKUCHIBATH
XUMHYCCKUN SKCIIEPUMEHT C
MTOMOIIILIO POJHOTO SI3bIKA U
SI3BIKA XUMUN

OCHOBaHUS B CBETE
TEOPHUH IEKTPOJUTHYC-
CKOM JUCCOLIMAIIUA

OnpeneneHre OCHOBAaHUM B CBETE
TEOPHUH ISKTPOITUTHICCKOMN
nuccormanuu. Okpacka
WHIUKATOPOB B PacTBOpax
mienouei. Knaccudukanus
OCHOBAHUH 10 NMPU3HAKAM pac-
TBOPUMOCTH B BOJC, HAIUUUSL 8
cocmase amomo8 KUciopood.
OO01mme XMMHYECKHE CBOMCTBA
nenoved, HepacTBOPUMBIX
OCHOBAHHI: B3aUMO/ICUCTBUE C
KHCIIOTaMHU, KHCIIOTHBIMHU
OKCHJIaMH, COJIAMH. Pa3noxeHue
HEPACTBOPUMBIX OCHOBAHUH.
Bszaumooeticmsue wenovetl ¢
OpeaHU4ecKuMU COeOUHEeHUIMU
{dpenonom, kapbonosviMuU KUCTIO-
mamu). Ceoticmea beckuciopoo-
HbIX OCHOBAHUL. AMMUAKA U AMU-

XapakTepru30BaTh OCHOBAHHS B
CBETEC TEOPHUH
PIICKTPOJIUTUYECKOU JTUC-
conpanyu. Pasnnuars ooiiiee,
0COOEHHOE U €NMHUYHOE B
CBOMCTBaX THAPOKCHJIOB U
OCCKUCIOPOTHBIX OCHOBAHHH.
[IpoBOAKMTH, HAOTIOAATH M OTIMCHI-
BaTh XUMHUUYECKHH KCIIEPUMEHT C
MOMOIIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUH




HOB 8 CDABHEHUU.
emoncTpamu. Konnexkuus
LIEJI0YEH U CBEXKEIOJIYYEHHBIX
HEPaCTBOPUMBIX THIPOKCHIOB
pa3IMYHBIXMETAIUIOB. Peakmus
HeuTpanmsanuu. [loydenne
HEPAaCTBOPUMOI'O OCHOBAHUS U
pacTBOpPEHUE €T0 B KUCIIOTE.
[lonyuenue ammuarka u e2o
83aumooeticmsue ¢ X10poeo-
00p00OM {«O0bim be3 0cHAY).
JlaGoparopubie onbITHL. 7. [Tomy-
YEHHUE U CBOWCTBA
HEPAaCTBOPUMBIX OCHOBAHUM. 8.
O3HaKoOMJIEHHE C KOJUIEKIIHEH
OCHOBaHUU

Comnu B cBETE TEOPUH
PIEKTPOJTUTUYECKON
ccoLMaluu

Ornpenenenne conei B CBETE
TEOPHUU HIIEKTPOIUTHIECKOMN
nuccormanuu. Knaccudukarms
COJIEH: CpeHUE, KUCIIBIE,
ocHOHble. OOIIE XUMAYECKHUE
CBOICTBA COJIEN: B3aMO-
IIefiCTBHE C KHCIOTaMH,
H1eJI04aMu, METaJUIaMH U
COJISIMH. DJEKTPOXUMHUYECKUI
PSI HATIPSKEHU I METaJIOB U €r0
MCIIOJIb30BAaHUE IS Xa-
PaKTEPUCTUKH
BOCCTaHOBUTEIbHBIX CBONCTB
MeTaioB. Ceoucmea KUCablx
conell.

[IpencraBuTenu conel U ux
3HaueHue: KapOoHAT KaJbLuUs,
oprodocdar KabIus.
KauecmeenHvle peakyuu Ha X10-
puo-, cynbgham- u kapbonam-
AHUOHDBI, KAMUOH AMMOHUS,
kamuonwl scenesa () u ocenesza
(I11). TemoncTparuu. Komtekius
COJICH pa3IMYHON OKPACKH.
Komnekmust Onoioruyeckux
MaTepUajoB, COAECPKAIIUX
kapOoHaT U pocdar KaabIHsL.
Komnekmus KoHIUTEPCKUX
PBIXIIUTENEH TecTa, 0ObSICHEHUE
MPUHIINIIA UX JEHCTBUS U IEMOH-
CTpalvs pa3pbIXJIUTETbHON
criocoOHocTH. ["amenue copl
ykcycoMm. Kauecmeennwvie
peakyuu Ha Kamuousbl U AHUOHDL.

XapakTepru30BaTh COJIA B CBETE
TEOPHUU IIEKTPOIUTHIECKON
nucconuanuu. Paznuuare oOliee,
0COOEHHOE U EAUHUYHOE B
CBOfICTBaX Cpe)IHI/IX " KHUCJIBIX
couneit. [IpoBoanTh, HAOMIOAATH U
ONMCHIBATH XUMHUYECKUHN
SKCIIEPUMEHT C TTIOMOIIIBIO
POJHOTO A3bIKA U SI3bIKA XUMUHU




Buimechenue meou sxcene3om u3s
pacmeopa cyn vghama meou (11).
[lonyuenue uoouoa ceunya u
O0eMOHCmpayus e2o pac-
MEopUMOCIU 8 3A8UCUMOCIIU OM
memnepamypul pacmeopa
(nonyuenue «3010moix yeuryexy).
JlaGopaTopubie onbIThI. 9. O3Ha-
KOMJICHHE C KOJUIEKIIUEN
IPUPOTHBIX MHHEPAJIOB,
COJIEPKAIIUX COIIH

['uaponn3

['unponu3 kak 0OMEHHOE B3aUMO-
TeliCTBHE BEIIECTB C BOJIOM.
OOpaTUMBIi THIPOIU3 COJIEH 1O
NEPBOU U nocneoyrouum
creneHsiM. ['uapoau3 no kKaTuoHy
1 aHnoHy. MonHblen
MOJICKYJISIPHBIC YPaBHEHHSI
rugposnsa. Cpena (pH)
PacTBOPOB T'UAPOIU3YIOLTUXCS
coJieii. HeoOpaTumblii ruiposus
COJIEH.

Obpamumblii 2uopou3 opeanuye-
CKUX COeOUHeHUll KaK OCHO8A
0OMeHa 8eujecms 8 HUBblX opea-
HU3MAX.

Obpamumbiii euopoausz AT® xax
0CHOBA dHEP2eMUYECKO20 0OMeHd
8 JCUBLIX OP2AHUSMAX.
JlemoHcTpanuu. Paznuunsie ciny-
yau TUpoJIn3a coyel u
NIEMOHCTpAIIHS CPEIbl PaCTBOPOB
C TIOMOIIbIO HH/IUKATOPOB Ha
npuMepe KapOOHATOB HIEIOYHBIX
METAJIJIOB, XJIOPHJIa AaMMOHHUS,
arierata aMMoHusl. [lonyuenue
ayemunera 2uopoIu3om Kapouoa
KATIbYUSL.

JlaGopaTopubie onbITHI. 10.
VcnipiTanne pacTBOPOB KUCIOT,
OCHOBAaHUU U COJEN
UHAUKATOPaMHU.

11. Paznuunble ciyvyan
ruaposm3a coseil. 12. 'maponus
XJIOPUJIOB U all€TATOB LIEIIOYHBIX
METaJIOB

XapakTepru30BaTh THIPOJIN3 KaK
00MEHHOE B3aUMOJICHCTBHE
BEIIECTB C BOJIOM. 3aIIMCHIBATh
YpaBHEHUS PEaKUUi TUApOIn3a
pa3IMYHbIX cojier. PaznuyaTh
TUPOJTN3 TI0 KATUOHY U aHUOHY.
[Ipencka3piBaTh peakiuio cpepl
BOJIHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHUTBHBIM
OCHOBaHMEM M CJ1a00ii KHUCIIOTOM,
c1a0bIM OCHOBAaHUEM U CHUITHHOU
KUCJIOTOW. Packpvieams pons
0Opamumoco euopoau3a
Op2aHUYecKUx coeOUuHeHull KaxK
0CHOBbL 0OMeEHa gewecmas 6
DICUBBIX OP2AHUZMAX U 0OpAMUMO-
2o eudponuza ATD kak ocHosbl
Hepeemuuecko2o obmeHa 8
orcuswix opeanuzmax. [IpoBoaUTS,
HAOJI0JaTh U OIKCHIBATD
XUMHYECKUN SKCIIEPUMEHT C
MOMOUIBIO POJAHOTO A3bIKA U
SA3bIKa XUMUU

[IpakTudeckas padora Ne 2. Pemenue skcrepumeH-
TaJIbHBIX 33]1a4 Ha UACHTU(PHUKAIIMIO HEOPTaHUUYECKUX U
oOp2aHuUyYecKux coeouHeHull

[TpoBoaUTH, HAOMIOJATH M OMUCHI-
BAThb XUMHUUYECKHUI SKCIEPUMEHT
TS UICHTH(PUKAITTT
HEOPraHUYECKUX U OP2AHUYECKUX




coeourerUll ¢ TIOMOILLIO
KauEeCTBEHHBIX PEAKLIMI

OT KOHIIEHTpPAIUH, TaBJICHHUS,
TEMIIepaTypbl, IPUPOIBI pea-
TUPYIOIINUX BELECTB, MJIOMIAN
WX CONPUKOCHOBEHUS. 3aKOH
oeticmsyuux macc.
JlemoHcTpaimu. 3aBUCUMOCTD

119 TEMA 4. XUMHWNYECKHUE PEAKIIUA
1 Knaccudukarus Peaxyuu, uoywue 6e3 usmenenus |KnaccupuuupoBaTs XUMHUYECKHE
XUMHUYECKUX peakuuil  |cocmasa seujecms. Kitaccuuka- [peakiiny 1o pa3imdabiM
U 110 YUCITY U COCTaBY OCHOBaHUAM. Paznuuame
pearupyromux BEIecTB U ocobeHHoCmu Kiaccugurayuu
IPOJIYKTOB peakiuu. Peakuuu  |peaxyuii 8 opeanuueckoi Xumuu.
pa3/10KeHUs, COCAUHECHUA, XapakTepu3oBaTh TEIUIOBOM
3aMelIeHUs 1 0OMeHa B ApPEKT XUMUUECKUX peakUui u
HEOPraHUYECKOU XUMUH. Ha €ro OCHOBE Pa3IMyaTh IK30- U
Peaxyuu npucoeouneHus, AHAOTEPMUUYECKHUE PEAKIIHH.
omuenienus, 3ameujeHus u Ompasicams mennogoul d¢hghexm
U30MepuU3AYUU 8 OP2AHUYECKOU  XUMUYECKUX PeaKyuli Ha NUcbMe ¢
xumuu. Peakyuu noaumepusayuu [NOMoubo mepmMoxXumMuyecKux
KaK 4acmuwvlil caydai peakyuil  [ypasnenuil. Ilpoeooums pacuemol
NPUCOEOUHEHUS. HA OCHOBE MEPMOXUMUYECKUX
DK30- ¥ DHIOTEPMHUYECKHUE peak- [ypasHenui. Habmonates u
uun. 1Tepmoxumuyeckue ypasre- |OMUCHIBATH IEMOHCTPAITMOHHBIN
Hus. Pacuem konuuecmea menno-XUMUYECKUM SKCTIEPUMEHT
Mol N0 MEPMOXUMULECKUM
ypasHenusMm.
JleMoHCTpamu.
DK30TEPMUYHOCTD PEAKIIUU
CEpHOM KUCIOTHI C TUIPOKCHUIOM
HaTpus. DHIOTEPMHUYHOCTD
peakuu JUMMOHHOM KUCIIOTHI C
TUIPOKapOOHATOM HATPHS.
Bzaumooeticmeue antoMunus ¢
cepou. Pasznoowcenue
nepMAaHeanama Kaaus.
Bzaumooeticmeue nampus u
Kanbyusi ¢ 60001. Bzaumooeii-
cmeue YuHKa ¢ CONIAHOU
Kuciomou. Bzaumooeticmsue
dicenesa ¢ pacmeopom cyiehama
meou (I1). Onvime,
ULIOCmpupyouue npaguio
bepmonne, — obpazosarnue
ocaoka, 2aza uiu ciabozo siekK-
mpoauma
1 CxopocTb [lonsTue o ckopoctu XapakTepru3oBaTh CKOPOCTh
XUMUYECKOM XUMUYECKUX PEaAKIIUH. XUMHYECKON peakiuu U (hakTopbl
peakiuu 3aBUCHUMOCTb CKOPOCTH PEAKLUHU [3aBUCUMOCTH CKOPOCTH

XUMHYECKON PEaKIMU OT
IIPUPOJIbI pEarupYOIMX BELIECTB,
UX KOHIIEHTPALUH, TEMIIepaTyphl,
IJIOLIA/IA CONPUKOCHOBEHUS
BemiecTB. [IpoBoanTh, HAOIIOAATH
U ONMCHIBAaTh XMMUYECKUN




CKOPOCTH PEaKLIUU OT IIPUPOIbI
BELIECTB HA IPUMEPE
B3aUMOJICHCTBUS PACTBOPOB
Pa3IUYHbIX KUCIOT OJIMHAKOBOM
KOHLEHTPALUU C OAMHAKOBBIMU
rpaHyjJaMu HUHKA U B3aUMO-
neiicTBUE OJMHAKOBBIX KYCOUKOB
MarHusi, lIMHKa 1 Xelie3a ¢
COJISTHOM KMCJIOTOM.
B3aumoerictBue pacteopa
CEPHOU KUCIIOTHI C pacCTBOpaMu
TUOCYNb(aTa HaTpUsl pa3IuIHON
KOHIEHTpauuu. B3anmoaeincrerue
pacTBOPOB CEPHOM KHUCIIOTHI U
TUOCYNb(aTa HaTpUsl Npu
pa3JInYHBIX TeMIiepaTypax. Mo-
0enb KUnsawe2o Closl

OKCIICPUMCHT C MOMOIIBIO
POAHOIO A3bIKA U SA3bIKa XUMHUU

Kartanus

Kartanuzatopsl. Katanus.

[l omocenHbIl U 2emepoceH bl
kamanu3z. ITpumepsl
KaTAIUTUYECKUX TTPOIIECCOB B
MTPOMBIIIJICHHOCTH, TEXHUKE,
ObITy. @EPMEHTHI U UX OTJIMYUS
OT HEOPTaHUUYECKUX
KaTanu3atopoB. [Ipumenenne
KaTaan3aTopoB U (EPMEHTOB.
JlemoncTpanuu. Paznoxenue
epoKcHia BOJIOPOa ¢
MOMOIUIBIO0 HEOPTAHUYECKUX
katanuzatopos (FeCly, KI) u
MPUPOIHBIX OOBEKTOB,
coJieprKaluX Karaja3y (Chlpoe
MSICO, KapTO(en).
Uneubuposanue 63au-
mooeticmeus Jcenesa ¢ CoasHOU
KUCTIOMOU ¢ NOMOWbIO
ypomponuna. Konnexyus
NPOOYKMO8 NUMAaHUs,
NOTYYEHHBIX C NOMOUBIO
9H3UMOS.

JlaGopaTopHble OnbITHI. 13.
[Tony4yenue xuciopona ¢
oMOIIbI0 Okcuaa Maprania (1V)

U Kamanaswl colpoco Kapmoghelis

XapakTepru30BaTh KaTaau3aToPhI
W KaTaJu3 KaK CIOCOOBI
VIIPABJICHHUST CKOPOCTHIO
XUMH4YECKOM peakiuu. Ha ocHoBe
MEXITPEAMETHBIX CBA3EH C
OMOJIOTHEH yCTaHABIMBATh
o011ee, 0COOCHHOE B €JUHUIHOE
151 GEPMEHTOB KaK
OMOJIOTHYECKUX KaTaJIu3aTOPOB.
PackpbiBaTh ux posb B
OpraHu3aIuy )KMU3HU Ha 3eMIie, a
TaK)K€ B ITHILIEBOI U
MEIUITMHCKOM TPOMBITIIICHHOCTH.
[IpoBoauTH, HAOTIOAATH U
OIMMCHIBATL XUMHYECKUI
PKCIIEPUMEHT C IIOMOIIBIO
POJIHOTO SI3bIKA M SI3bIKa XUMUU




OOpaTUMOCTh

OO6patumble 1 HEOOpaTUMBbIE

XapakTepru30BaTh COCTOSIHUSA

XUMUYECKUX peakiuu. XuMU4YECKoe XUMUYECKOTO PAaBHOBECHUS U
peaxiuil. PaBHOBECHE U CIIOCOOBI €ro CIIOCOOBI €r0 CMEIICHHUS.
XUMHYECKOE CMEIIEHHUS Ha IPUMEpe [Ipencka3piBaTh HaIIpaBICHUE
[paBHOBECHE noxydeHus: ammuaka. Cunme3  [CMEIICHHS XUMHYECKOTO PaB-
AMMUAKA 8 NPOMBIUWLIEHHOCU.  [HOBECHSI TIPU U3MEHEHUU YCIIOBUI
[lonamue 06 onMUMAIbLHLBIX YCO-IPOBEACHUS 00paTUMON XUMUUE-
BUSX NPOBEOCHUs. CKOW peakinu. ApryMeHTUPOBATh
MexHoN02UYecKo20 npoyecca. BBHIOOP ONTHUMAJIBHBIX YCIOBUN
JlemoncTparmu. OOpaTumbie MPOBEACHUS TEXHOJIOTUYECKOTO
peakIny Ha IpUMeEpe MOTYICHHS |[Tpoliecca.
ponanuaa xxenesa (I11) u Hao0ronaTe 1 onuckIBaTh 1€MOH-
HaOJIIOIEHUS 3a CMEILIEHUEM CTPAllMOHHBIN XUMUYECKHUI
PAaBHOBECHS TI0O UHTEHCUBHOCTH [DKCIIEPUMEHT
OKpacKH MPOAYKTa PEaKIUH MpU
W3MEHEHUHN KOHIIEHTPAIIU
peareHTOB U MPOIYKTOB. Bausnue|
memnepamypbul U 0aeieHus Ha
oumepu3ayuo OKcuoa azoma
(1v)
OKuCIUTENbHO- CTeneHb OKUCIIEHUS U €€ XapakTepru30BaTh OKUCIUTEIHHO-
BOCCTAaHOBUTEILHBIE ompeneneHue no Gpopmyie BOCCTAHOBUTEILHBIC PEAKITUU KaK
peakuuu (OBP) coenuHeHunsl. OKUCIUTETbHO- MPOLECCHI, TPU KOTOPBIX U3ME-
BOCCTAHOBUTEJIBHBIE PEAKIIUU.  [HSKOTCS CTENEHU OKHUCIICHUS
OKHCIIUTEND U BOCCTAHOBUTENb. [aTOMOB. COCTaBIISATh YpaBHEHUS
Okwucinenue U BocctanoBiiegue. |(OBP ¢ moMmomisro MeTona
CocTaBiieHHE YpaBHEHUI DJICKTPOHHOTO OajaHca.
OKHCIIUTEIbHO- [TpoBoauTH, HAOIIOIATH U OMHUCHI-
BOCCTAHOBUTEJIBHBIX PEAKUUNA  [BaTh XUMHYECKUU 3KCIEPUMEHT C
METOJIOM 3JIEKTPOHHOTO OajlaHCca. [[IOMOIIBIO POJTHOTO SI3bIKA U
JlemoncTpammu. [IpocTeiimme  [s13bIka XUMUHU
OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU:
B3aUMOJICIICTBHE LIMHKA C
COJISTHOM KMCIIOTOH U JKeJe3a ¢
cynbhatom meau (I1).
JlaGopaTopHble onbITHL. 14. Peak-
1S 3aMELLIEHUsI ME/IU JKEJIE30M B
pactBope cynbhara meau (I1).
15. [lonyuyenue Bogopoaa
B3aUMOJECICTBUEM KUCIIOTHI C
[IUHKOM
DIIEKTPOIN3 DIIEKTPOJIN3 PACTBOPOB U XapakTepru30BaTh IEKTPOIU3 KAK

pacIIaBoOB AIEKTPOJIMTOB Ha
IpUMEpE XJIOpUIA HATPHUs.
DNEKTPOIUTHYECKOE MOTyYEHHE
amomunus. [Ipaktnueckoe
3HAUEHUE DIIEKTPOIIN3a.

[ anveanoniacmuka u 2a1b6aHO-
cmeausi.

OKHCIIUTCIIBHO-
BOCCTAHOBUTEIbHBIN mnmpounecc.
HpeI[CKaSBIBaTB KaTOIHBIC U
AHOJHBIC TPOUCCCHI U OTPAXKATH
X Ha [MUCbMC IJId PACIJIaBOB U
BOIHLIX paCTBOPOB
IJICKTPOJINTOB. PaCKpLIBaTL




lemoncTpanuu. Monenb
anekTpoausepa. Moaenb
AJIIEKTPOJIU3HOM BaHHBI JJIS
MMOJIY4YCHHA aJIFOMHUHUA

IPaKTUYECKOE 3HAUCHUE JJICK-
TPOJIH3a

OO0I111e CBOUCTBA

[lonoowcenue memannos 6 llepuo-

O0001aTe 3HAHUS U JIEJIATh

MCTAJIJIOB ouueckoll cucmeme u BBIBOJIBI O 3aKOHOMEPHOCTSIX
0COOEHHOCMU CMPOEHUSL UX MMOJIOXKCHHUS ¥ M3MCHEHUI
amomos u Kpucmaniios, obujue |[CBOMCTB METAJUIOB B MIEPUOIAX U
Guzuueckue ceovicmea memannog rpymnmax Ilepuoanueckoii
(nosmopenue). CHUCTEeMBI. XapaKTepU30BaTh
OO0111e XMMHYECKHE CBOMCTBA  |00IIIME XUMUYECKHE CBOMCTBA
METAJIJI0B KaK BOCCTAHOBUTEIICH: [METAJNIOB KaK BOCCTAHOBUTEIICH
B3aUMOJICHCTBHE C HEMETA/NIAMU [HA OCHOBE CTPOCHHUS KX aTOMOB U
(Tasmo-renamu, cepoi, [MOJIOXKEHUS METaJI- JIOB B
KHCIIOPOJIOM), B3aUMOJICHCTBUE [PJIEKTPOXUMHYECKOM PsITy Ha-
MIEJIOYHBIX U IIEJIOYHO- MPSKEHUSI.
3eMeTbHBIX METAUIOB ¢ BOAoW.  ([IpoBOIMTH, HAOIIOAATH U OTIUCHI-
CBoliCcTBa, BRITCKAIOIIHNE U3 BaTh XUMUYECKUH HKCIIEPUMEHT C
MOJIOXKEHUS METAJJIOB B MTOMOIIIHIO POJTHOTO SI3BIKA U
DIEKTPOXUMUUYECKOM Py SI3bIKA XUMUH
HanpspKeHUs (B3auMOJENCTBHE C
pacTBOpaMu KHCIIOT B COJIEH),

METAJIOTEPMHUSI.

Obwue cnocobwvl noayuenus

Imemannos.

JlemoHcTpanmum.

BzaumoelictBue HaTpus U

CypbMBI ¢ xjiopoM. ['openue

MarHus ¥ aJJlOMUHMS B KHCJIO-

pone. Bzaumooeticmeaue meou ¢

KOHYEHMPUPOBAHHLIMU CEPHOU U

A30MHOU KUCTIOMAMU.

JlabopaTopHble onbIThI. 16.

O3HaKOMJICHHE C KOJUICKIUEH

METaJJIOB
Koppo3zus [loHsiTHE O KOPPO3UU METAUIOB [XapaKTepU30BaTh U OMUCHIBATH
METaJIJIOB KaK OKUCAUMENbHO- KOPPO3UIO0 METAIOB KAK

60CCMAHOBUMENbHOM Npoyecce.
CriocoOBbl 3allUTEI OT HEE.
JdemoHcTpaumnu. Pesynbrarsl
KOPPO3HUH METAJUIOB B
3aBHCUMOCTH OT YCIIOBUH €€

IMPOTCKAHUA

OKUCIUMETIbHO-
B8OCCMAHOBUMEIbHbBIL npoyecc u
CIIOCOOBI 3aLIUTHl METAJUIOB OT
KOPPO3HU.

OnuceIBaTh JEMOHCTPAIIMOHHBIN

XUMUYECKHM SKCIICPUMCHT




OO01ue cBoiicTBa
HEMETAIUIOB

XUMHYECKUE CBOMCTBA
HEMETAJVIOB KaK OKHUCIIUTEIICH.
BzauMoaelicTBue ¢ MeTajlaaMu,
BOJIOPOJIOM U JPYTUMU
HeMeTtauiamu. CBoMCTBa He-
METaJUIOB KaK BOCCTAHOBUTEICH.
B3anmMoencTBre ¢ IPOCTBIMU U
CJIO)KHBIMHU BEIECTBAMH-
okuciuTeasMu. OQowas
xapaxmepucmuka 2ano2enos.
JleMoHCTpanmu.
B3anmoelictBre HaTpus U
CypbMBI ¢ cepoid. ['openue cepsl,
yris 1 pocdopa B KUCIOPOIE.
B3anmMoelictBre XJIOpHON BOBI
C pacTBOpPOM OpOMHJIA U HOIUA
Kanus (HaTpus).

JlaGopaTopHble ONBITHI. 17.
O3HaKOMJIEHUE C KOJIEKIUEH

HEMCETAJIJIOB

XapakTepu30oBaTh 001Me
XUMHYECKHE CBOMCTBA
HEMETAJIJIOB KaK OKHCIUTENCH 1
BOCCTAHOBHUTEJICH Ha OCHOBE
CTPOCHUS UX aTOMOB U
MIOJIOKCHUS HEMETAIIIIOB B PSAY
DIIEKTP O OTPHIIATEN BH O CTH.
HaOiroaTh ¥ ONUCHIBATH
XUMHUYECKAN SKCIIEPUMEHT C
MTOMOIIILIO POJTHOTO SI3BIKA U
SI3BIKA XUMUN

[ToBTOpeHue 1 006001IeHHE TEMBI « XUMUYECKHE
peaxkiuny, MoAroToBKa K KOHTPOJIbHON paboTe

O0600maTe 3HaHUS O KJ1accuduka-
[IUU U 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMHUYECKUX
peaKkuii B OpraHn4ecKon u
HEOPraHUYECKON XUMUHU.
YcTaHaBnMBaTh BHYTPHUIIPE/I-
METHBIE CBSA3H MEXKIY
OPraHMYeCKOM U HEOPraHUYECKOM
XUMUEH B CBETE OOILIETO,
0COOEHHOTO U €IMHUYHOTO

KontponbHas padoTta Ne 2 o TeMe « XMUMHUUYECKHE

PEAKIIUN

[TpoBoauTh peduiekcuro
COOCTBEHHBIX JOCTHXCHUI B
MO3HAHUU KJIacCu(UKALUU U
3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHYECKUX PEaKIHii B
OpraHUYeCcKON U HEOPraHUYEeCKON
XUMHUH. AHaITU3UPOBATh
pe3yabTaThl KOHTPOJIBHON pabOTHI
U BBICTPauBaTh IyTH JOCTHXKEHUS

PKCJIACMOT'O YPOBHS YCIICITHOCTU

IToBTOpenue (PezepBHOE Bpemsi)

COI''TACOBAHO

HpOTOKOJ'I 3aCCaaHuA METOANYCCKOIro

00beMHEHHS] yUUTENen

ecrecTBeHHBIX Hayk Ne 1 COL Ne3
ot 30 aBrycra 2021 roga

Ao66acosa E.D.

COI''TACOBAHO

3amecTUTENDs AUpEKTOpa Mo YP
Anppeitayx.H.
«31» aBrycra 2021 rona
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