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IosicHUTeIbHAS 3aIIUCKA K pa0oueil yueOHO# MporpamMmme
[TporpaMMa coctaBiieHa Ha OCHOBE OCHOBHOM 00111€00pa30oBaTeIbHOM MPOTrpaMMbl
cpenHero obmero odpazoBaHus, OYHIAMEHTAILHOTO S/pa COJEp)KaHUs OOIIETOo
cpenHero oOpas3oBaHus W TpeboBaHuii K pe3yiabTaTaM CpPEIHEro OOIIeTo
o0Opa3oBaHMUs, IpeICTaBICHHBIX B denmepabHOM  TOCYIapCTBEHHOM
o0pa3oBaTeNLHOM CTaHIApTe cpeanero obmiero oopasosanus, Y MK ["abpuernsHa.
Xumus  (10-11) (b) Opnako coaepkanue paboyed TpoOrpaMMbl  HUMeEET
O0COOCHHOCTH, OOYCIIOBJICHHBIC, BO-TIEPBBIX, MPEAMETHBIM COJEP>KaHUEM U, BO-
BTOPBIX, TICKXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSIMH 00yJaeMBbIX.
[Tpu u3y4eHUN XUMUH, TJIe BEIYIIYIO POJIb UTPAcT IMO3HABATEIbHAS JICITCILHOCTD,
OCHOBHBIC BHJIBI JICATSIBHOCTH OOYYAIOMIUXCS HAa YpPOBHE YYCOHBIX ICHCTBHIA
BKJIIOYAIOT YMEHHSI XapaKTepU30BaTh, OOBSICHATH, KIacCU(PUIUPOBaTh, OBJIAIEBAThH
METOJIaM{ HAy4YHOTO II03HAHWSA, IIOJHO M TOYHO BBHIpaXKaTh CBOW MBICIIH,
apryMEHTHPOBAaTh CBOIO TOYKY 3pEHHs, padoTaTh B TpyNIe, MPEACTaBIATh H
CO00IIaTh XUMHUYECKYI0 HHPOPMAIIUIO B YCTHOW U TUCBMEHHOU (hopMe U JIp.
N3yyenne XUMHM Ha CTYNEHH CpeIHEro o0mero o0pa3oBaHus
HAINPAaBJIEHO HA TOCTHKEHHUE CJIeAYIOIIHNX HeJIeii:

['maBHBIE LI CpeTHErO 00111ero 00pa3oBaHUs:

e (opMupoOBaHHE IIEJIOCTHOTO TIPEICTABICHUS O MHPE, OCHOBAHHOTO Ha
MPUOOPETCHHBIX 3HAHUSX, YMEHHSIX U CITOCO0AX ESITEIbHOCTH;

* MpUOOpPETEHUE OIbITa PA3HOOOPA3HON MESATEIBLHOCTH, OIbITA TO3HAHUS W
CaMOITO3HAHUS;

* TMOATOTOBKAa K OCYIIECTBJICHUIO OCO3HAHHOTO BBhIOOpAa WHAWBUIYATBHOMN
oOpazoBaTeabHON UM TPO(PECCHOHATBEHON TPACKTOPHH.

Bonbiiolt BkJIag B JOCTHXKEHHE TJIABHBIX II€JIe cpeaHero (MOJHOro) OOIIero
oOpa3oBaHUsI BHOCUT U3YUYEHUE XUMHUH, KOTOPOE MPU3BAHO 0OECTICUUTD:

1) ¢dopMupoBaHne CHCTEMBl XHMHYECKHX 3HAHMM KaK  KOMITOHEHTA
€CTECTBEHHOHAYYHON KapTUHBI MHUPA;

2) pa3BUTHE JWYHOCTH OOYYAIOIIUXCS, UX HUHTEIUICKTyaJIbHOE UM HPABCTBEHHOE
COBEPIIIEHCTBOBaHMUE, (POPMUPOBAHUE Yy HHUX TYMAHHUCTHUYECKUX OTHOIICHUM H
HKOJIOTHYECKH 1€JI€CO00Pa3HOTO MOBENCHUS B OBITY U TPYIOBOM NESITEIbHOCTH;

3) BBIPAOOTKY y OOYYarOIIMXCS IOHMMAaHUsA OOIICCTBCHHONW IOTPCOHOCTH B
pPa3BUTHM XUMHH, a TaKke (OpPMHUpPOBAHWE Y HUX OTHOIICHHWS K XWMHH Kak
BO3MOXKHOM 001acTy Oyaynied mpakTU4ecKon IesaTeIbHOCTH;

4) ¢dopmupoBaHue ymeHUN Oe3omacHOro oOpalleHusi C  BEIIeCTBAMH,
WCITOJIb3yEMBIMH B TIOBCETHCBHOM JKU3HH.

[{enn n3yyeHuss XMMUU B CPEIHEN IIKOJIE:

* (¢opmupoBaHHE y OOYYAOIIMXCS YMCHHUS BHJACTh W IIOHUMATh IICHHOCTH
oOpa3oBaHUs, 3HAYUMOCTh XUMHUYECKOTO 3HAHUS IS KaXKIOTO 4YEIOBEKa,
HE3aBUCUMO OT €0 MPO(EeCCHOHATEHOM NeITeTbHOCTH;

* (QopmupoBaHue y o0Oy4aroUMxcs YyMEHHH pas3nuyath (QakTel U OICHKH,
CpaBHUBATH OIICHOYHBIC BHIBOJIBI, BUIETh UX CBA3b C KPUTEPHUSMHU OLICHOK U CBSI3b
KpUTEPUEB C OMNPENEICHHOW CHUCTEMOW IIeHHOCTeHW, (opmymupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MTO3HIIHIO;



* (opMHpOBaHHE Y OOYYAIONTUXCS IEIOCTHOTO MPECTABICHHUSI O MHUPE W POJIH
XMMHHA B CO3JaHMH COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MUpPA; YMEHUS
OOBSCHATH OOBEKTHI UM TMPOILECCHl OKpYXKAlomeH JIeHCTBUTEIBHOCTH —
MIPUPOJTHOM, COIMATBHOM, KYIbTYPHON, TEXHUIECKOU CPEJIbl, UCIIOJIB3YS IS 3TOTO
XUMHYECKUC 3HAHUS;

* mpuoOpeTeHrne OO0YyJYaAIONTUMUCS OIbITa Pa3HOOOpPa3HOW ACSITETLHOCTH, OIBITA
MO3HAHWS W CAaMOITO3HAHUS; KIIIOUYEBBIX HABBIKOB, WMEIONINX YHUBEPCATHHOE
3HAYCHUE ISl PA3JIMYHBIX BUJOB JEATEIHHOCTH (HABBIKOB PEIICHUS MPoOiIeM,
OPUHATHA  pPEUICHWH, TOWCKa, aHanu3a U 0o0padoTku  uH(pOpMaIuH,
KOMMYHUKATHBHBIX HAaBBIKOB, HABHIKOB HM3MEPCHHI, HABBIKOB COTPYIHHYECTBA,
HaBBIKOB 0€30MaCHOTO OOpAIIEeHUs C BEIIECTBAMU B IIOBCEIHEBHOW KHU3HH).

Hcnonb3zoBanue oOopynoBanusi «Touka pocra» mpu peanmsanuu panHoud OI1
MO3BOJIAET CO3aTh YCIOBUS:

* U1 pacUIMpEHUs COAEpXk aHHs UIKOJBHOTO XUMHUYECKOro oOpa3oBaHMS;
* IS MOBBILIEHUS MO3HABATEJIbHOM aKTUBHOCTH OOYYarOIIMXCS B €CTECTBEHHO-
Hay4yHOU 00J1acTH;

* JUId pa3BUTUS JIMYHOCTU peOEHKa B Ipolecce OOyYeHUs XUMHUH, €ro
CIOCOOHOCTEM, (OPMHUPOBAHUS U  YAOBIETBOPEHUS COLHUAIBHO 3HAYUMBIX
HWHTEPECOB U MOTPEOHOCTEH;

* s paboThl C OAApEHHBIMU IIKOJIBHUKAMH, OpPTaHM3AIlMM WX Pa3BUTHS B
Pa3JIMUHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATEIBHOCTH

BHeceHHbIe U3MEHEHUS

B 10 xnacce nepenecéHn 1 yac u3 teMbl 1 B Temy 2 miig 0ojiee OCHOBATEIbHOIO
U3Y4YEHUs yIIEBOIOPOAOB.

B 11 kiacce cHayasia pacCMOTpEHUIO MOMIEKUT Tema «Hemerambl», a mocie
«Mertamnb»y. Ilpu naHHOM TOpsAnKe, HM3y4das METAUIbl, UAET MOBTOPEHUE U
3aKpeIIeHre MaTepuaia, pacKpsIToro B reMe «Hemeramibi.




IlnanupyemMble pe3yabTaThl 0OCBOEHHS YUeOHOI0 MpeaMeTa.

JlesiTenbHOCTh YUuTeNsl B 00y4eHUH XUMHUH B CPEIHEN IIKOJIe T0KHA OBITh
HalpaBjeHa Ha JOCTIDKEHHE OOYyYaloUMHCS  CIEAYIOIUX  JIMYHOCTHBIX
pe3yJIbTaTOB:

1) B IIECHHOCTHO-OPUEHTALIMOHHON cdepe — YyBCTBO TOPAOCTH 3a
POCCHICKYI0O ~ XMMHUYECKYI0 HayKy, TyMaHU3M, OTHOIIEHHE K TPYLIY,
[EJICYCTPEMIICHHOCTB;

2) B Tpy/A0BOH c(hepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIICH
oOpa3oBaTenbHOM 1 MPoheCCHOHATHHONU TPACKTOPHH;

3) B MO3HABaTENbHON (KOTHUTUBHOM, HHTEJUIEKTyaJIbHON) cpepe — yMeHHe
YIPABJISITH CBOCH IMO3HABATEIHHOM JEATEILHOCTBIO.

MeranpeIMETHBIMA pe3yIbTaTaMHd OCBOCHHUS BBITYCKHHKAMU OCHOBHOM
IIKOJIBI TIPOTPAMMBI 110 XUMUHU SBJISIFOTCS:

1) ucnonp30BaHKEe YMEHHU M HABBIKOB PA3JIMYHBIX BUJOB MO3HABATEIBHON
NESTEIbHOCTH, TPUMEHEHUH OCHOBHBIX METOJOB TIO3HAHHUA (CHCTEMHO-
WHOOPMAITMOHHBIA aHAJIN3, MOJACIUPOBAHUE) JIJISI U3YyUEHHUS PA3IUYHBIX CTOPOH
OKPYKaIOUIEH IEUCTBUTEIBHOCTH;

2) HCIIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OTIepaIINiA:
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, O0O0OIICHUE,
CHCTEMAaTH3allNs, BBISIBJICHHE TPUUNHHO-CIICACTBEHHBIX CBA3EH, MOMCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh UACH U OMPEACATh CPEACTBA, HEOOXOAUMBIE IS
UX pealln3allii;

4) yMmeHue ompeneNsTh Ield U 3a7add JIeATeIbHOCTH, BEIOUpaTh CPElCTBa
peanu3aiuu eI U MPUMEHATh UX Ha MPAKTHKE;

5) WCHoNB30BaHUE PA3TUYHBIX HWCTOYHUKOB JISI TOMYyYEHHUS XUMHUYECKOU
uH(popMaIuy, MOHUMAHWE 3aBHCHUMOCTU COJIepKaHUsI U (OPMBI TPECTABICHUS
uH(pOpMAaIUH OT 1IeJiei KOMMYHUKAIIUNK U aJpecara.

B obmacTi mpeaAMETHBIX pe3yabTaTOB U3YUCHHE XUMUH MPEAOCTABIISICT
YUEHUKY BO3MOKHOCTb Ha CTYIIEHU CPEIHETO (TOHOr0) 0011ero oopa3oBaHus

Hay4YUTHCA Ha Ha 0a30BOM YPOBHE



1) B nosnasamenvhoil cghepe:

a) JIaBaTh ONPEICIICHUS N3YUYCHHBIM ITOHITHSIM;

0) omuMChHIBaTh JACMOHCTPAI[MOHHBIE M  CAMOCTOSTEIBHO IPOBEICHHBIC
AKCIEPUMEHTBI, UCIOJB3YSl JJISI 3TOI0 €CTECTBEHHBIN (PYCCKUM, POTHOMN) S3BIK U
A3bIK XUMUH;

B) OIKCHIBATh W pa3nyaTh HW3YYCHHBIC KJIACChI HEOPTAaHUYECKUX H
OPTraHUYECKUX COCIMHEHUN, XUMUYECKUE PEaKIINU;

r) KJIacCU()UITMPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS,

1) HaOJIIoAaTh JEMOHCTPUPYEMBIE W CaMOCTOSITSIIBHO IPOBOJIUMBIC
OMBITHl, XUMUYECKHUE PEAKIIUM, MPOTEKAIOIIUE B MPUPOJE U B OBITY;

€) Jenath BBIBOJBI W YMO3AKIIOYCHUS W3 HAOMIOJACHHUN, HW3YYCHHBIX
XMMHYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB
110 AHAJIOTMH CO CBOMCTBAMU U3YyUYEHHBIX ;

) CTPYKTYPHPOBATh U3YYCHHBIH MaTepHal;

3) MHTEPIPETHPOBATh XHWMHUYCCKYI0 HMH(POpPMAIUIO,  MOJYYCHHYIO W3
JIPYTUX UICTOYHUKOB;

M) ONHCHIBAaTh CTPOCHHE aTOMOB DJJIEMEHTOB 1—4-ro Mepuog0B ¢
UCTIOJIb30BaHUEM DJIEKTPOHHBIX KOHPUTYpAIUA aTOMOB,;

K) MOJCIMPOBaTh CTPOCHHE MPOCTEHIINX MOJIEKYJ HEOPraHWYe-CKHX |
OpPraHUYECKHUX BEIIECTB, KPUCTAIIIOB;

2) B YEeHHOCMHO-OPUCHMAYUOHHOU Cpepe — aAHATM3UPOBATH W OLICHUBAThH
NOCHEACTBUA JJIsI OKpYXKAlollel cpenbl OBITOBOM M MpPO- HM3BOJCTBEHHOU
JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM ¢ mepepadoT-KOM BEUIECTB;

3) B mpy0oeoii cthepe — MPOBOUTH XUMHUUECKHI SKCIIEPUMEHT;

4) B cepe ¢pusuueckoii Kyabmypvl — OKa3bIBaTh MEPBYIO IMOMOIIb MPHU
OTpaBJICHUAX, OXOrax U [JpYyrux TpaBMaX, CBS3aHHBIX C BEIIECTBAMU U

71a00paTOPHBIM 000pYAOBaHUEM;



BbInycKHMK HA 62a30BOM YPOBHE HAYYHUTCS:

— pacKpbIBaThb Ha TMPHUMEPAX pPOJIb XHUMHUH B (OPMHPOBAHWN COBPEMEHHOU
HayYHOH KapTHUHBI MUPA U B MMPAKTHUECKOU JEATECILHOCTH YEIOBEKA;

— JIGMOHCTPHPOBATh Ha MPHUMEPax B3aUMOCBS3b MEXKIY XUMHUEH WU JPYTUMHU
€CTECTBEHHBIMHU HayKaMU;

— pacKpbhIBaThb Ha IMpUMEpax IOJIOKCHUS TEOPHUH XUMHUYCCKOTO CTPOCHUS
A.M. bytneposa;

— mnoHuMarth ¢uznyeckuit cmoica [lepuonuyeckoro 3akona /.M. MenneneeBa
U Ha €r0 OCHOBE OOBSICHATH 3aBUCHMOCTh CBOHCTB XHMHYCCKHUX JJIECMCHTOB M
00pa30BaHHBIX UMM BEIIECTB OT JICKTPOHHOTO CTPOCHHSI aTOMOB;

— OOBSCHATH TPUYUHBI MHOTOO0Opa3us BEIIECTB Ha OCHOBE OOIIMX
MpeACTaBICHUM 00 UX COCTaBE U CTPOCHUU;

— TMPUMEHSATH TpaBUja CHCTEMATHUYECKOW MEXKTYHAPOIHON HOMEHKIATYPHI
KaK CpEJCTBAa pa3IMYCHHS M WIACHTU(UKAIIMK BEIICCTB II0 HX COCTaBy H
CTPOEHHUIO;

— COCTaBIIATb MOJICKYJIIPHBIE M CTPYKTypHBIE (OPMYJIBI OPTaHUYECKHUX
BEIIIECTB KaK HOCHUTENIeM MH(OpMalMH O CTPOCHHH BEIIECTBA, €0 CBONCTBAX M
MIPUHAIICKHOCTH K OTPECICHHOMY KJIACCy COCTUHEHU;

— XapakTepu30BaTh OPraHWYECKHE BEIIECTBA II0 COCTAaBY, CTPOCHHUIO U
CBOMCTBaM, YCTaHaBIIMBATh NMPUYMHHO-CICACTBEHHBIC CBSI3W MEXAY JITaHHBIMU
XapaKTEPUCTHKAMH BEIIECTBA;

— INPUBOJUTH MPUMEPHI XUMHUYCCKHX PEAKIIMK, paCKPBIBAIOIINX XapaKTECPHBIC
CBOMCTBAa TUIUYHBIX MPEICTABUTENICH KJIACCOB OPTaHUYCCKUX BEIIECTB C IIENBIO
WX UACHTU(DHUKALMKI U OOBICHCHUS 00JIaCTH IPUMEHCHHS;

— MPOTHO3MPOBATH BO3MOXHOCTh IIPOTCKAHUS XHMHUYCCKHMX pEaKIui Ha
OCHOBE 3HAaHMHA O THINAaX XWMHYECKOW CBS3M B MOJIEKyJaX pPEareHTOB W WX
PEaKIMOHHOM CITIOCOOHOCTH,

— HWCTOJB30BaTh 3HAHHWS O COCTaBE, CTPOCHHMM M XUMHUYECKHX CBOWCTBax

BEILIECTB 151 0€301aCHOI0 MPUMEHEHHUS B MPAKTUYECKOU eI TEIHbHOCTH;



— TOPUBOAUTH  IPUMEPBI  IMPAKTUYECKOTO  MCIIOIB30BaHUSA  IMPOIYKTOB
nepepaboTku He(TH W TPUPOAHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUN
(MONMUATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

— TPOBOJHUTH OIIBITHI IO PACIIO3HABAHUIO OPraHUYECKUX BEILECTB: IIIULEPUHA,
YKCYCHOM KHCJIOTBI, HENpPEAeNbHbIX KHUPOB, TIIOKO3bI, Kpaxmania, OCJIKOB — B
COCTaB€ IMHILEBBIX MPOAYKTOB U KOCMETUUECKHUX CPEICTB;

— BIJAJIETh IpaBWIaMU U IpUEeMaMu Oe30macHOW padoOThl ¢ XUMUYECKUMU
BEIIECTBAMHU U JJAOOPATOPHBIM 000PYIOBaAHUEM;

— YCTAaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKLIHMHU U CMEIICHUS
XUMHUYECKOTO PABHOBECHSI OT PA3NIUYHBIX (PAKTOPOB C UEIBbIO ONpEACIICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAaHUs XUMUUECKUX IIPOLIECCOB;

— TIPUBOAUTH IIPUMEPHI THAPOJIN3A COJEN B IOBCETHEBHOM KU3HHU YEIIOBEKA;

— TPUBOAUTH IIPUMEPBHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUd B
IIPUPOJIE, IPOU3BOJICTBEHHBIX IIPOLIECCAX U JKU3HEIEATEIIbBHOCTU OPraHU3MOB;

— TMPUBOJUTH MPUMEPbl XUMUYECKHX PEAKIMi, pacKpbIBAIOIIUX O0OIIne
XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAILIOB;

— TMPOBOAMTH  PacyeTbl HAa  HAXOXIACHUE  MOJEKYJISIpHOH  (QOpMyIibl
YIJIEBOJOPOAA MO NPOAYKTaM CrOpPaHHs U II0 €ro OTHOCHUTENIBHOW IUIOTHOCTU H
MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOIAIIHUX B €r0 COCTAB;

— BIAJETh MNpaBWIaMU O€30MaCHOrO OOpallleHUs C €IKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XUMUU;

— OCYIIECTBJIATH TOWCK XUMUYECKOM HWH(OpMaNuMM 1O  Ha3BaHUSM,
UAeHTU(UKATOPaM, CTPYKTYPHBIM (DOpMyJiaM BEILIECTB;

— KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATH XMMHUECKYIO MH(OpMALHUIO,
COJIepKalllylocsl B COOOILEHUSX CpPENCTB MAaccoBOWM HWH(popmamuu, pecypcax
HMHTepHeTa, HAyYHO-TIONYJISIPHBIX CTAThsIX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B II€NIIX BBISABJICHUS OUIMOOYHBIX CYXXKICHHUM W (OpMUPOBaHUS

COOCTBCHHOI IMO3UIIUH;



— TMPEACTaBIATh IMyTH pELIEHUs TJI00ANbHBIX NPOOJieM, CTOSIIUX TMepen
YEJIOBEYECTBOM: JKOJOTHYECKUX, DHEPreTUYECKUX, CHIPbEBBIX, U POJIb XWMHU B

peUIeHUH 3TUX MPOOJIEM.

BoinyckHuk Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNUTHCH:

—  WIIIOCMPUpPOBAmMb HA NPUMEPAX CMAHOBIEHUE U I80JIOYUIO OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCHOPUYECKUX DMANax ee pa3eumus,

—  UCNOb308aMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
YUeOHO-UCCNe008aMeNbCKUX 3a0ay NO U3YUEHUIO CBOUCME, CNOCOO08 NONIYYeHUs U
PACNO3HABAHUS OP2AHUYECKUX BeU4eCMB;

—  00BACHAMb NpUpPOOy U CHOCOObL  00PA30BAHUS  XUMUYECKOU  CBA3U:
KOBAIEHMHOU (NOJAPHOU, HENOJIAPHOU), UOHHOLL, MEeMALIUYEeCKOl, 8000POOHOL — C
yenvio onpedeneHus XUMu4eckol akmueHoCmMuU 6eUjecms;

—  YCMaMaenueamsv 2eHemudecKylo Ce:a3b Medcoy KIACCAMU Op2aHU4eCcKUx
seujecmg 01 0OOCHOBAHUSL  NPUHYUNUATLHOU — BO3MOJICHOCU  NOJIYYEHUS
Op2aHUYecKux coeoOuHeHul 3a0aHH020 COCMABA U CMpPOEHUsl;

—  YCMaHaenueams 63auMOCEA3U MexHcoy (axmamu u meopueil, NpuYuUHou u
creocmeuem npu amanuze npoOIeMHbIX cumyayui U 000CHOBAHUU NPUHUMACMbBIX

pemeHuﬁ HA OCHOBE XUMUYECKUX 3HAHUIL.

Coaep:xanue y4e0HOro npeamMera.

OPTTAHUYECKAA XUMHS. 10 KITACC

(2 1 B Hememo, Bcero 68 1)

Brenenue (14)

MeTOoOanB HAaYYHOT O O3HaH u 1. Habmoaenue, npeanonoxeHue,
runoresa. [lonck 3akonomepHocTer. Hayunslii 3xcriepuMeHnT. BeiBos.

JleMoHcTpanuu. BuneodparMeHTsl, ciaiibl ¢ U300pKCHUSIMU XUMUYECKOM
nabopaTopuu, TPOBEICHUS] XUMUYECKOTO IKCTICPUMEHTA.

Tema 1. Teopus cTpoeHUs] OPraHUYECKUX COeAUHEHUH (7 1)



TeopusacTpoeHHnAOpPraHuUYecKUXcoeauHeEHH U llpeamer
OpPraHUYEeCKOM XHUMHUU. MeCTO W 3HAaYCHHE OPraHMYEeCKOW XUMHH B CHCTEME
€CTECTBEHHBIX HayK. BalleHTHOCTb.

Xumuueckoe crpoeHue. (OCHOBHBIE TMOJOXKEHUS TEOPHUH CTPOCHHS
OpTraHWYECKUX COCIMHEHUN. YTJIEPOIHBIA CKEIET OpPraHUYECKOM MOJIEKYIIBI.
Kpartnocts xumuueckoi cBsizu. M3omepus U U30MepBl.

Hemonctpauuu. IlnaBnenue, oOyrauBaHHE M TOPEHHE OPraHHMYECKHUX
BellecTB. MoJienu MOJIEKYJI IPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX
COCTMHEHU.

Jlabopatopubie  ombIThl. 1.  OmnpeneneHue  JIEMEHTHOTO  COCTaBa
OpraHWYEeCKUX coeAuHEHuW. 2. M3rotoBieHne MoAEiIed MOJEKYJ OPTaHUYECKHX
COCIMHEHNM.

PemeHnne3anadynooOpraHu4YyeCcKOMUXHUMHUHU.

Pemenue 3aa4 Ha BBIBOJ (POPMYIIBI OPTaHUYECKHUX BEIIECTB IO MPOJAYKTaM
CrOpaHusi U MaCCOBBIM JIOJISIM 3JIEMEHTOB.

Tema 2. Yri1eBoIOpOIBI M UX MPUPOIHBIE UCTOYHUKH (18 1)

A 1 k a H bL. [IpupogHbIii Ta3, €ro COCTaB U NMPUMEHEHHE KaK MCTOYHHKA
DHEPIMM U  XUMHUYECKOTO  ChbIpbid. [ OMOJOTMYECKHMU psii  MPEAEIbHBIX
yrieBonoponoB. M3omepuss M HOMEHKIATypa ajlKaHOB. MeTaH M 3TaH Kak
MPEICTaBUTEINN AJTKAHOB.

CpoiictBa (TopeHue, peakiMu 3aMelIeHHs, MHUPOJIU3, JETHAPUPOBAHUE).
[Ipumenenue. KpekuHr W wu3oMepu3anus ajakaHOB. AJIKWIbHBIE paIuKalbl.
MexaHnu3m cBOOOAHOPAIUKATBLHOTO FaJIOTEHUPOBAHUS aJTKAHOB.

A 11 K € H bl. DTWIEH KaK NpeACTaBUTENb aJIKeHOB. [loilyueHue sTuiieHa B
MPOMBIIJICHHOCTH (JErMAPUPOBAHUE 3TaHA) U B JiabopaTopuu (Ieruapataius
staHona). CBoiicTBa (ropeHHe, OpOMUpOBAHWE, TUIpATAIUs, MOTUMEPHU3AIINS,
okucienue pactBopoM KMnO4) wu npumenHenue dtuieHa. [lomusTunes.
[TIpormiien. CrepeoperyisipHOCTh  TonuMepa. (OCHOBHBIE TIOHATHS  XUMHUH

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ. PeaKI_[I/II/I MMOJIMMCPpHU3allH.



JIl u e H bl. byTagueH ¥ HM30IPEH Kak IPEICTABUTENM NHEHOB. Peaknun
NPUCOCINHEHNUS C  YYaCTHEM  CONpPSDKEHHBIX  JUEHOB  (OpoMHpoOBaHHE,
NOJIMMEpHU3allis, THAPOTaJoreHupoBaHue, TujapupoBanue). HarypaibHblii U
CUHTETHYECKUHU Kaydyku. Pe3una.

A T K M H bl. ALETWIEH KakK MpeICTaBUTENb ailkuHOB. llomyueHue
aleTHIeHa KapOUIHBIM U METaHOBBIM criocobamu. [lomyueHnue kapOuaa Kaablus.
CpoiicTBa (ropeHue, OpOMUpOBaHUE, THpATALUS, TPUMEPHU3ALUS) U TPUMEHEHUE
aleTUJICHA.

A p e H bl ben3on kak mnpexacraButenb apeHoB. (CoOBpEeMEHHBIE
npejcTaBieHus] 0 cTpoeHun OeHzosia. CBoiicTBa OeH30/1a (rOpeHHre, HUTPOBAHMUE,
OpOMUPOBaHKE) U €r0 IPUMEHEHUE.

HedrTrucnocobnseenepepabortTk u CocraB HeDTH.
[lepepaboTka HepTH: TMEperoHka U KPEeKUHI. PUPOPMUHT HU3ZKOCOPTHBIX
HepTenpoaykToB. [loHaTre 00 OKTaHOBOM UHCIIE.

JemoncTpauuu. ['opeHne MeTaHa, 3TwieHa, aneTwieHa. OmnpeneneHue
TEMIIEpaTypbl IUIAMEHU B PA3HBIX €r0 30HaX IIPU HCIIOJIB30BAHUU Pa3JIMYHBIX
UCTOYHUKOB Temia. OTHOIIEHHE METaHa, ITWICHA, aleTwieHa W OeH3oja K
pacTBOpaM TMepMaHTaHaTa Kajius U OpomHoU Boje. [lomydenue sTuineHa peakiuen
JeTUapaTaluy 3TaHoIa, alleTHIIeHa — TUAPOIM30M KapOuaa KaabIusl.

Pa3znoxenue kayuyka npu Harp€BaHWM, UCIIBITAHUE MPOAYKTOB Pa3IOKECHUS
Ha HenpenenbHoCcTh. Komnekmus o6pa3ioB HedTH U HePTEPOTYKTOB.

JlabopaTtopHbie ombIThl. 3. OOHapy:K€HHE HEMpEAENbHbIX COEAMHEHUI B
xugkux Hedprenmpoaykrax. 4. Ilomydyennme u  cBoOWcTBa  aleTWieHa. 3.
Osnakomienue ¢ kosekuuen «Hedtb u mpoayKThl ee nepepadoTKm».

Tewma 3. Kucnopoaconepxkarmme opranndeckue coequaenus (18 )

C nu p T pl. MeTaHoJI M 3TaHON KakK HPEICTaBUTENN HPEIeIbHBIX
OJTHOATOMHBIX cnupTOB. CBOMCTBa 3TaHONA (TOPEHHE, OKUCICHHE B aJbACTH],
neruapatamus). [lomydenue (OpokeHHEM TJIIOKO3bl M THApATAIlUEH ITUIICHA) U
IPUMEHEHUE ATAHOJA. DTHICHIVIMKOJIb. [JIMIIepUH Kak ele OJHUH MPEACTaBUTEIb

MHOT'OATOMHBIX CITMPTOB. KauecTBeHHas pCaKlysg Ha MHOIOATOMHBIC CITUPTEI.



@ e u o 1. [lonyyenue deHona u3 kaMeHHOTO yrisi. KaMeHHbIN yroib U ero
ucnonp3oBanue. KokcoBaHme KaMEHHOTO  yIvId, BaXHEWIIWE IPOIYKTHI
KOKCOXMMHUYECKOIO IPOM3BOJACTBA. B3anMHOE BIMSHME aTOMOB B MOJIEKYJIE
¢denona (B3auMoaelicTBre ¢ OpOMHOM BOJIOM M TUApOKcUa0M Hatpus). [lomyuenue
U IIpUMEHEHue QeHoa.

A nppaeruns. OopManpaerul U aneTAIbICTH KaK MPEACTaBUTEIN
anbaeruaoB. llonstue o xeronax. CBoicTBa (peakuus OKUCIEHHUS B KUCIOTY U
BOCCTAHOBJIEHMsSI B CIHPT, pEakUMs MOJUKOHAEHcauuu (opmanpaeruga ¢
denonom). [lomyuenue (OKHCIEHHUEM CIIUPTOB) U MPUMEHEHHE (opManbAeruia u
aneranbaeruga. OeHosoPpopManbIeruIHbIE MIaCTMACChl. TepMOIUIACTUYHOCTh U
TEPMOPEAKTUBHOCT.

KapOoOHOBB €KHUCIHOTBHL. YKCYCHas KUCIOTa KaK NPEICTABUTEIb
IpeeIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. CBONCTBA YKCYCHOM KHCIIOTHI
(B3auMoIeliCTBUE C METaJlJIaMHU, OKCUAAMHU METaJJIOB, THAPOKCUAAMUA METAIIJIOB U
COJISIMHU;, peakuus 3Tepudukanun). [[puymMeHeHne ykCyCcHOM KUCIOTHI.

CnoxHuHbleddupbs uxup bl. ClioxkHble 3pUpPEl KaK MNPOJYKTHI
B3aUMOJICUCTBUS KUCIOT CO COMPTAMH. 3HAUEHHUE CIIOKHBIX 3(UPOB B MPUPOJIE U
XKU3HM yenoBeka. OTAenbHbIE MPEACTABUTENM KUCIOT HWHOTO CTPOEHUS:
OJIEMHOBAsI, JIMHOJIEBAs], TMHOJICHOBAs, aKpUJIOBas, 11aBeseBas, OeH3oitHas. Kupsl
KaK CJIOXHBIE 3(UPHI TTIMLIEPUHA U )KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTenbHbIe U
JKUBOTHBIE JKUPBI, HMX COCTaB. [MAPOIM3 WM OMBUICHHE JKUPOB. Mpuid.
Cunrernueckue mormue cpeactsa (CMC). [Ipumenenune xupoB. 3aMeHa KUPOB B
TEXHUKE HEMUILEBBIM ChIPbEM.

Y raeBo sl [lousatue 06 yrineBomax. ['nroko3a kak mpencTaBUTENb
MoHocaxapuaoB. [loHATHE O TBONCTBEHHON (DYHKIIMM OPraHUYECKOr0 COeTMHEHHUS
Ha NpPUMEpPE CBOMCTB IIFOKO3bl KaK ajbpAEerWJa M MHOIOATOMHOIO CIIMpTa —
JIbJIETUAOCIUPTA. BpOKeHHE TIIIOKO3bl. 3HAYEHHE W IPUMEHEHHE TJIHOKO3BI.
@pykTo3a Kak n30oMep MIHOKO3bl. Caxapo3a Kak MNpeICTaBUTENb IHCAXAPUIOB.

HpOI/I3BOI[CTBO caxapa. Kp axmali " OeJIII0JI03a KakK MpCaACTaBUTCIIN



nonucaxapugoB. CpaBHEHUE WX CBOMCTB M Oumosoruyeckas poisib. [Ipumenenue
ATUX MOJUCAXAPUIOB.

JemoHcTpauuu. OKUCIIEHHE CIUpTa B aliberull. KauecTBeHHbIE peakuy Ha
MHOroatomusle cnuptsl. Komnekuus «KameHHbi yronabsy. Komiekuus npoaykTos
KOKCOXMMHUYECKOTO MPOU3BOJCTBA.

PactBopuMocTh ¢eHona B Boje Mpu OOBIYHOW TeMIiepaType U TIpH
HarpeBaHu. KadecTBeHHbIE peakiuu Ha ¢eHos. Peakius cepeOpsHOTO 3epkana
anbACTUIOB W TIIOKO3bl. OKHUCIEHUE albIErMAOB M TIIIOKO3bl B KHUCIOTY C
nomotpto rupokcuaa meau (II). KauecrBennas peakuus Ha kpaxmait. Komnekuus
a¢upHbix Macen. Komnekuus mmiactMacc U usnenuid w3 Hux. Komnekmus
VCKYCCTBEHHBIX BOJIOKOH W U3JIENIUN U3 HUX.

JlaGoparopHuble ombIThl. 6. CBolicTBa 3TWiIOBOro cnupra. 7. CBoilicTBa
rnunepuHa. 8. CpoiictBa dopmanbaeruga. 9. ColicTBa ykCycHOM KHUCIOTHI. 10.
CaoiictBa xupoB. 11. CpaBHEHHE CBOWCTB PacTBOPOB MbUIA U CTUPAIBHOTO
nopomka. 12. CpoiictBa rimroko3sl.13. CBoicTBa Kpaxmana.

Tewma 4. A3otcoaeprkaniue OpraHu4ecKue

coenuaenus (10 1)

A M u H bl. MeTUJIaMUH Kak TPEJACTAaBUTENh alu(PaTUueCKuX aMUHOB U
aHUJIMH — Kak apomMaTuyeckux. OCHOBHOCTh aMUHOB B CPAaBHEHUU C OCHOBHBIMU
CBOMCTBAMH aMMHaka. AHMJIMH M €Tr0 CBOWMCTBa (B3aUMOJCHUCTBHE C COJISTHOM
KHUCIIOTOM U OPOMHOM BOJION).

B3auMHoOe BIMSIHME aTOMOB B MOJIEKyJaX OpPraHUYECKUX COEAMHEHUN Ha
npumepe anuiauHa. [lomydyeHne aHuaMHa o peakiuu

H. H. 3ununa. Ilpumenenue anuiamHa. A M M H O K U C JI O T bl. [ TUIMH U
QIaHUH KaK MPEJCTAaBUTEIN MPUPOAHBIX aMUHOKUCIOT. CBOMCTBA aMHUHOKHCIIOT
KaKk aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHUH (B3aMMOJCUCTBHE C INEIOYaMH U
kucioTamu). OCOOCHHOCTH NHMCCOIMAIMA aMUHOKHCIOT B BOJHBIX PacTBOpaXx.
bunonsipasie noHsl. O6pa3zoBaHUE NOJUIIETITHIOB.

AMMHOKANpOHOBasE ~ KUCJIOTa  KaK  MPEACTaBUTENb  CUHTETUYECKHUX

aMMHOKHUCJIOT. IIoHSTME O CHMHTETHMYECKMX BOJIOKHAX Ha IIpUMEPEC KallpoHa.



AMUHOKUCIOTBI B TpUpOAE, HUX Ouosornyeckas posb. Hesamenumbie
AMHAHOKHCJIOTBI.

b e n x u. benku kak nomunentunbl. CTpykTypa OEIKOBBIX MOJIEKYI.
CaoiicTBa OenkoB (ropeHue, TUAPOIN3, IBETHBIE peakiuu). buonoruyeckas posib
OEJIKOB.

HykneunuHOoOBB €KHUCITOT bl. HYKIEMHOBBIE KHUCIOTHI KaK
nosmHykieotuasl. Ctpoenne nHykieotuaa. PHK n IHK B cpaBHenun. Mx poins B
XpaHeHUH U Tiepefadye HacieAcTBeHHON wuHpopmaruu. [loHdarue o TeHHOU
WHXEHEPUHU U OMOTEXHOJIOTUH.

'eneTnuecKkassCBA3BMEKAYKIACCAaMUOPTaHUYECKHUX
CO €U HEHMU U [IoHATHE 0 TEHETUYECKON CBA3U U FEHETUYECKUX PALaAX.

JleMoHcTpannu. BsaumoaencTtsue aMMHMaka M aHWIMHA C  COJISTHOU
KkucioToi. Peakumst anmnuHa ¢ OpomHONM BomoW. JlokazarenbCTBO HaIUYUs
(GyHKIMOHATIBHBIX TPYMI B pACTBOPAX AMUHOKHUCIIOT.

PactBopenue u ocaxnenue OenkoB. L[BeTHble peakiuu OenkoB. ['opeHue
NTAYBETO TIEpa U MepcTsiHOM HUTU. Moaenb mosekyiibl JTHK.

[lepexoasbl: 3TaHOI — ATUIIEH — 3TWICHIJIMKOJIb — 3THJICHTJIMKOJIAT

meau (I1); aTanon — sTaHanb — 3TaHOBas KUCIOTA.

Jlabopatopusbie onbIThl. 14. CBoOMcTBa OEIKOB.

[Ipaktuueckas padora Nel. Penienne skciepuMeHTAIbHBIX 3aa4

10 UJICHTU(DUKAIIUN OPTaHUYECKUX COCTUHEHUH.

Tema 5. Xumus u xxu3usb (14 41)

[ImacTmMaccse uBOIIOKH a. [lonumepusanus U NOJTUKOHICHCAMS KaK
CHOCOObI  IMOJIyYEHUSI CHHTETUYECKHUX BBICOKOMOJIEKYJSIPHBIX  COEAMHEHM.
[lonyyeHne WMCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN XHMHYECKOU
MonupuKane NpUPOIHBIX moauMepoB. CTpoeHHe TMOJUMEpPOB: JUHEIHOE,
IIPOCTPAHCTBEHHOE, CETYATOE.

[lonarne o mractmaccax. TepMmoIulacTHUHBIE W TEPMOPEAKTUBHBIC

IMOJIMMCPBHI. OTI[GJ'H)HBIG npeACTAaBUTCIIN CHHTCTUYCCKHUX HW HCKYCCTBCHHBIX



OJUMEPOB:  (PeHOTOPOPMATBACTHAHBIE CMOJIBI, TMOIUBUHWIXJIOPHUA, TE(IOH,
LEJUTYJION.

[londaTe O XMMHYECKMX BOJIOKHaxX. HaTypalibHble, CHUHTETUYECKUE U
UCKYCCTBEHHbIC BOJIOKHA. Kiaccudukamuss U OTIAENbHBIE MPEICTAaBUTENIN
XUMUYECKUX BOJIOKOH: alleTaTHOe (TpUAalleTaTHBIM MIENK) M  BUCKO3HOE,
BUHWIXJIOPUIHBIC (XJIOPUH), MOJUHUTPUIIBLHBIE (HUTPOH), TTOJIMAMUIHBIE (KaIlPOH,
HAWUJIOH ), moJu3(pupHbIE (JTaBCaH).

®epw™me HT bl DepMeHTH Kak OMOJOTUYECKHUE KaTaJIU3aTOpbl OEIKOBOM
npupoasl. Ilowatue o pH cpeapl. OCOOEHHOCTH CTpPOEHUsST U CBOMCTB
(CeNeKTUBHOCTH U 3(PPEKTUBHOCTD, 3aBUCUMOCTb JIEUCTBUS OT TeMmiiepaTypsl U pH
cpensl  pactBopa) (EpMEHTOB IO  CPAaBHEHUIO €  HEOPraHUYECKUMU
KaranuzatopamMu. Poib (pepMEHTOB B KHU3HEACSITENbHOCTU KUBBIX OPraHU3MOB U
IIPOU3BOJICTBE.

B u Tt awMm u v b llomatue o BurtamuHax. Buasl BUTaMHHHON
HenoctaTouHocT. Kimaccudukanus ButamudoB. Butamun C Kak mpeacTaBUTENb
BOJOPACTBOPUMBIX ~ BUTAMHHOB M  BUTaMMH A  Kak  IPEACTaBUTEIb
KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [lOHATHE O TOPMOHAaX KakK OWOJOTHYECKH AKTUBHBIX
BEILECTBAX, BBIIOJHAIOIUX OSHAOKPUHHYIO pPEryJsiLUI0 JKU3HEAECATENbHOCTH
OpraHu3MoB. BakHelllne CBOICTBA TOPMOHOB: BBICOKAs (PU3MOIOrHYecKas
aKTUBHOCTb, JMCTAHIMOHHOE JIEHCTBUE, OBICTpOE pa3pylleHHEe B TKaHIX.
OTtaenbHbIE TPEICTaBUTENIM TOPMOHOB: MHCYJIMH W aapeHanuH. [Ipodunakrrka
caxapHoro auabera. IloHsiTHE O CTEPOUIHBIX TOPMOHAX Ha MPUMEPE IMOJOBBIX
TOPMOHOB.

JIe x apc 1B a. JlekapcTBeHHast XUMUSL: OT ATPOXUMHUH U (papMaKOTEpauu
0 XUMHOTepanuu. AHTHOMOTHKM U AucOakTepuo3. HapkoTuueckue BemiecTna.
Hapkomanus, 6ops0a ¢ Heil u mpoduIaKkTrKa.

Hemonctpauuu. Kosiekuus miactMace, CHUHTETUYECKHX BOJIOKOH H
U3lenui 13 Hux. PasimoxeHue mnepokcuaa BOAOPOAA C MOMOIIBIO MPUPOIHBIX

00OBEKTOB, CoJepKalluX Karajaszy (ChIpoe MsCo, ChIpoi KapTodensb). Komnekius



CMC, coxpepxanmx 3H3uMbl. McnbiTanue cpenpl pactBopa CMC nHIMKaTOpHOR
Oymaroil. Komnekuuss BUTaMHHHBIX HpernapaToB. VcmblTaHue cpenbl pacTBopa
aCKOpOMHOBOM KHCIIOTBI HMHAMKATOpHOM Oymaroi. McmbiTaHue anTe4yHOro
npernapaTa WHCYJIMHA Ha OeJIOoK.

JlabopaTopHbie OnbITHL. 15. 3HaKOMCTBO B 0Opa3liamMH IJIACTMACC, BOJIOKOH
U KayYyKOB.

[Ipaktrueckas padoraNe 2. Pacno3HaBaHHE MJIaCTMACC U BOJIOKOH.

OBIIASA XMMHAL. 11 KITACC

(2 u B HEmemI0, Beero 68 u)

Tewma 1. [lepnonnueckuii 3aKoH U cTpoeHue atoma (6 )

OrtkpoiTue IUMenneneeBboM [lepuoaguYe€eCcKOro3aKo -
H a. [lepBble MOMNBITKM KiacCU(PHUKAMKM XUMUYECKHX BJEMEHTOB. BakHeiime
NOHATUS XUMHUU: aTOM, OTHOCUTEJIbHAs aTOMHAas W MOJEKYJIpHas MaccChl.
Otkpoitue . . MenneneessiMm [lepuogunueckoro 3akoHa. [lepuoanueckuii 3akoH
B (hopmynuposke /1. 1.Menneneesa.

[Tepuonuueckascucrema/ll. Menngeneesna.

[Tepuonuueckas cucrema Jl. U.MenneneeBa kak rpadpuueckoe 0ToOpaxeHue
[Iepuonnueckoro 3akoHa. Paszmnunbie BapuanTel Ilepuoguueckoil CUCTEMBI.
[lepuoasl u rpynmnbl. 3HAYEHHE MEPUOJUYECKOTO 3akoHa U [lepmoamueckoi
CUCTEMBI.

CtTpoenwunmeatoM a AToM— ciloxHas 4dactuna. OTKpbITHE
AJIEMEHTAPHBIX YaCTHUI] U CTPOCHHS aToma. SIIpo aroma: MPOTOHBI U HEWTPOHBI.
N3oTtonkl. 30TONBI BOAOPOIA. DINEKTPOHBI.

OnexkTpoHHas 000J04YKa. DHEpreTuueckuii ypoenb. OpOutanmu: s u p. d-
OpOurtanu. PacnpezneneHre >I€KTPOHOB IO DSHEPreTUUYECKMM YPOBHSIM U
opoutansiM. OJEKTPOHHbIE KOH(QUTYpal AaTOMOB XHMHUYECKUX DSJIEMEHTOB.
BasieHTHBIE BO3MOXHOCTH aTOMOB XMMHUUYECKUX DJIEMEHTOB.

[leppoarnuyecKuM3aKOHUCTPOEHHUEATOMaA.

CoBpeMeHHOE  MOHATHE  XHMHYeCKoro  3iemeHTa.  CoBpeMeHHas

dbopMyIHpOBKa EPUOANYECKOTO 3aKoHa. [[puunHa nNepuoAMYHOCTH B U3MEHEHUU



CBOMCTB XUMUYECKHX 3JeMeHTOB. OCOOCHHOCTH 3amOJHEHUS] SHEPTETUYCCKUX
YpOBHEH B DBJEKTPOHHBIX O00JOYKaX aTOMOB MEPEXOJHBIX BJIEMEHTOB.
DNeKTpOHHBIE CEMENCTBA PJIEMEHTOB: S- U P-3JIE€MEHTHI; d- U f-371eMeHTHI.

Hemonctpauuu. Paznuunbie ¢opmsl Ilepuoanueckoit cucremsr [ W.
Menneneena.

Tewma 2. Ctpoenue Bemiectsa (18 u)

KoBanmeHTHadgaxXxuMuuecKascCBs3b. [loHITHE O KOBaJEHTHOU
cBs3u. OOmias  anekTpoHHass mapa. KpaTHOCTh  KOBAJIGHTHOM  CBSI3H.
DNEKTPOOTPUIIATENHHOCTD. [lepeKkpbiBaHNE 3JIEKTPOHHBIX OpOWTANCH. G- U T-
cBs3u. KoBasieHTHas mossipHasi U OKOBaJICHTHAs HEMOJISIpHAS XUMHUYECKUE CBSI3U.
OOMEHHBIM U JIOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOMN
CBSI3H.

BemecTtBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa ISl BELIECTB MOJIEKYJISIPHOIO CTpoeHus. Mo HHasgaXxum u
yecKascBs3b. Katnonsl u annonsl. oHHas cBs3b U ee cBoicTBa. MoHHAs
CBsI3b KaK KpalHMU Cllydyall KOBAJICHTHOM MOJIIPHOU CBs3U. DopMylibHAs €IMHULIA
BEIIIECTBA.

OTHOCUTENBHOCTD JIETICHUS] XUMUYECKHUX CBSI3€M HA TUIIBI.

MeTannuuyeckasXuMHUUIeCKascBs3b O0mue puzndeckue
CBOWMCTBA  METAJJIOB. 3aBHUCHUMOCTb  3JICKTPOIMPOBOJHOCTH  METALUIOB  OT
temnepatypsbl. CruiaBbl. YepHbIe U IBETHBIE CIUIABHI.

ATpEeraTHbBECOCTOSHU AIBEIE CTB a. ['azpl. 3akoH ABoraapo
JUTst ra30B. MonsipHbIi 00be€M ra3000pa3HbIX BEIIECTB (MPH H. y.). ZKUIKOCTH.

BognopoanasgsxuMuueckascBs3 b BogoponHas cBs3p Kak
OCOOBI  cilydall — MEXMOJICKYJISIPHOTO  B3auMojeilcTBus. MexaHusm  ee
oOpa30BaHUs U BIMSHUE Ha CBOMCTBA BEIIECTB (HA IPUMEPE

Boabl). Ucmonp3oBaHue BOAbI B OBITY ©W  Ha  TPOU3BOJICTBE.

BryTpumosnekynsipHas BOAOPOIHAS CBSI3b U €€ OMOJIOTUYecKas pOJib.



TuonekKkpucTanaudYeCKHUXPpeEweTo K. Kpucrammmueckas
pemierka. loHHBIE, METAINIMYECKHUE, ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAINTMYECKUE
pereTku. Amnotponus. AMOpgHBIE BEIIECTBa, UX OTIMYUTEIbHbIE CBONCTBA.

YUuncrtreeBemecTBacMe cu CMecu U XUMUYECKHE COCTUHEHUS.
['oMoreHHbie U reTeporeHHbie cMecu. MaccoBasi 1 00beMHas J0JIM KOMIIOHEHTOB B
cMmecu. MaccoBas 105151 IpuMecei.

Pemenne 3amay Ha MaccoByro oo npumeceit. Kimaccudukamms

BEILIECTB MO CTENEHU UX YUCTOTBHI.

HAucunepcHB €cucCTeM bl. [loHATHE THCIEPCHOW CHCTEMBI.
Jucnepchas (a3za u gucnepcuonHas cpena. Kinaccudukanus 1UCEpCHBIX CHCTEM.
Kosutonaaele AUCIIEPCHBIE CUCTEMBIL. 30JIM U Ield. 3HAaYEHHUE JUCIEPCHBIX CUCTEM
B IIPUPOJIE U )KU3HU YEIIOBEKA.

JeMoHcTpauuu. MoJienb KpPUCTAJUIMYECKONM PEHIETKH XJIOpUAA HATpUs.
OO0pasipl MUHEPAJIOB ¢ MOHHOM KPUCTAUIMYECKON PEIIETKOM: KalbIUTa, TajluTa.
Mopenu KpUCTaNIMYEeCKUX PELIETOK «CyXOro jbaay (Wiu uoja), anmMasa, rpadura
(wnu kBapua). Mojenb MoJsIpHOTO 0OBeMa Ta3oB. TpH arperaTHbIX COCTOSHHUS
BoAbL. JIuctumiauus Boasl. OOpa3ubl pa3audHbIX JUCIEPCHBIX CUCTEM: IMYJIbCUH,
CyCHEH3UH, a’po3oJiel, reneit u 3oneil. Koarymsauus. Cunepesuc.

Oddexr Tunnans.

Jlabopartopubie onbIThl. 1. OmnpeneneHrne CBOMCTB HEKOTOPHIX BEIIECTB Ha
OCHOBE THUNA KPUCTAUIMYECKOM pemeTkd. 2. O3HaKOMIIEHHE C KOJUIEKIIMEH
MOJJMMEPOB, IUIACTMACC W BOJOKOH W M3aeIUi u3 HuX. 3.7KeCTKOCTh BOJBI.
Ycrpanenue xecTkocTd BOJbI. 4. O3HAKOMIJIEHME C MUHEpPAIbHBIMU BOJAAMH. .
O3HaKOMIIEHHE C JUCTIEPCHBIMUA CHCTEMAMH.

[Ipaktuueckas padora Nel. Ilonyuenue u pacno3HaBaHueE ra3oB.

Tema 3. DnekTponutuueckas gucconuanus (19 )

P ac T B o p bl. PAaCTBOpBI KaK TOMOT€HHBIE CUCTEMBI, COCTOSIIIIUE U3 YACTHUIL
pacTBOpUTEII, PACTBOPEHHOTO BEIIECTBA W MPOJYKTOB HX B3aUMOJEUCTBHUS.

PactBopenue kak (HpU3MKO-XMMHYECKUH Tpoiiecc. MaccoBasi 10151 paCTBOPEHHOTO



BellleCTBA. THmbl pacTBOPOB. MosipHass KOHLIEHTpaus BelecTBa. MuHepaibHbIe
BO/IBL.

TEoOpUAPDNEKTPOIUTUUECKOUAUCCONMUALHH.

ONEKTPOJIUTBI W HEdNEKTpodauThl.  CTemeHb  AIEKTPOIUTHUYECKON
nucconuanu. CUIIbHBIE U clla0ble SJIEKTPOJIUTHI. Y PaBHEHUS SJEKTPOIUTHYECKON
auccounani.  Mexanusm  guccouuannu.  CrymeHdartas — JUCCOLMALIMSL.
BonoponaHslii moka3aress.

K u c 10 T 5Bl B CBeTe TeOpUHU DIEKTPOJIUTUYECKON quccoruanuu. Oo6mme
CBOMCTBA HEOPTAHUYECKUX U OPTAaHUYECKUX KUCIIOT.

YcioBuss  TEYEHHMS ~ peaklud  MEXKAY JJIEKTPOJWTaMU A0  KOHIA.
Crneuuduyeckue CBOMCTBA a30THOW, KOHIIECHTPUPOBAHHOM CEpPHON M MYypaBbUHOMU
KHUCJIOT.

O CcHOBaAaHU A B CBETE TEOPHUH IICKTPOJIUTUUECKON NUCCOLMAIIUU, UX
Kkiaccudukaiys u odime cBONCTBa. AMUHBI KaK OPraHUYeCKHe OCHOBAHUS.
CpaBHeHHME CBOMCTB aMMHaKa, METWJIAMUHA U aHWJIMHA.

C 0 1 1 B CBETE TEOPUHU AIEKTPOIUTUYECKON TUCCOLMAINU, UX
Kkiaccudukanys u oomue ceorictBa. Conu kucible 1 ocHOBHBIE. Comu
OpraHUYECKUX KUCIOT. Mbl1a. DIEKTPOXUMUYECKHUN PsJl HAMPSHKEHUN METaJIIOB U
€ro UCITOJIb30BaHUE ISl XapaKTEPUCTUKNBOCCTAHOBUTEIIBHBIX CBOMCTB METAJLIOB.

I'u 1 p o 11 u3. Coyuau rugposusa cosieid. Peakuus cpeast (pH) B pacTBOpax
TUAPOJIM3YIOIIUXCA COJIEH. [ MApOan3 OpraHM4eCcKuX BEIIECTB, €r0 3HAYEHHUE.

JemoncTpauuu. McnblTaHue pacTBOPOB AJNEKTPOIUTOB U HE DJICKTPOJIUTOB
Ha MPEeAMET JUCCOLMALNU. 3aBUCUMOCTh CTEIIEHU 3JIEKTPOJIUTUYECKOMN
JTUCCOIIMAIIMN YKCYCHOM KHUCIIOTHI OT pa30aBiieHus pactBopa. [IpumMepsl peakimii
HOHHOTO 0OMEHa, UIYIHUX ¢ 00pa30oBaHUEM OCaJKa, ra3a Wi BOJAbl. XUMUYECKUE
CBOMCTBA KHCJIOT: B3aUMOJICHCTBUE C METa/LIaMH, OCHOBHBIMH U aM(OTEPHBIMU
OKCHJIaMH, OCHOBaHUSIMH (ILIETI0YaMHU U HEPACTBOPUMBIMU B BOJIE), COJISIMH.
B3aumoieiicTBrE a30THOM KUCTOTHI ¢ MeIbio. Pa3baBieHne cepHON KUCTOTHI.

OOyriBaHuEe KOHIIEHTPUPOBAHHON CEPHON KHCIOTOM caxapo3bl. XUMUYECKUE



CBOMCTBA IIEJIOYEH: PEAKLNs HEUTPAIU3ALUH, B3aUMOECUCTBUE C KUCIOTHBIMHU
OKCHJIaMH, COJISIMH.

Pa3noxenne HepacTBOPUMBIX B BOJIE OCHOBaHUI IIPU HarpeBaHUU.

XHMMHUYECKHE CBOMCTBA COJICHM: B3aMMOACUCTBHUE C METaJJIaMH, KHCJIOTaMH,
HIeJI04aMu, C JApYyruMu coisiMu. ['maponu3 kapOupa xansums. M3yudenwe pH
PacTBOPOB T'HJIPOIU3YIOIIMUXCS COJIEH: KapOOHATOB IIEIOYHBIX METAJIOB, XJIOPUAA
Y aneraTra aMMOHHUSL.

JIaGopatopHble onbITHL. 6. O3HAKOMIIEHUE C KOJUIEKIIMENW KUCIIOT.

7. IlomyueHne U CBOKCTBA HEPACTBOPUMBIX OCHOBaHMU. 8. O3HAKOMIIEHHE C
KOJUIEKIMEN OCHOBaHUM. 9. O3HAaKOMJIEHHE C KOJUIEKIMEW MHUHEPAJIOB,
comepxkammx cosd. 10. McnblTaHue pacTBOpOB KHCIIOT, OCHOBAHMM WM COJIEH
nHaukaTopamu. 11. I'mapomus comen. 12. I'maponn3 XJOpUaoOB M aneTaToB
miesoyHblx  MetauioB. 20 OmpezneneHHe  KOHUEHTPALMM — COJM IO
AJIEKTPOIIPOBOJIHOCTH PacTBOpa

[Ipaktuueckass pabora Ne 2. PemieHuwe 3KCHEpUMEHTAIBHBIX 3a7ady Ha
UACHTU(UKALINIO HEOPTaHUYECKUX U OPIraHUYECKUX COCAMHEHUH.

Tema 4. Xumuaeckue peakiuu (25 )

KnaccupukanugaxuMUUYeCKUXpPEaKIlHHu.

Peakuuu, naymume 6e3 M3MeHeHHs cocTaBa BemlecTB. Knaccudukauus mno
YUCIy M COCTaBY pEarupyrollnX BEIIECTB W MPOAYKTOB peakuuu. Peaknnn
pa3ioXKeHUs,, COCAMHEHHUs, 3aMEleHUs M OOMEHa B HEOPraHMYECKOH XHMHHU.
Peakunyn npucoenuHeHHs, OTWIEIUVIEHUS, 3aMENIEHUs W U30MEpU3alud B
OpraHWYECKOM XMMUH. Peaknmnu nmoimMmepu3alny KaK YacTHBIM ClIydald peakuuin
IIPUCOCANHEHHS.

TennoBolWoddpPpekTXUMUUECKHUXDPEaAKIHU A DK30- U
SHAOTEPMHUYECKHUE PEAKLIUNA. TEPMOXUMUYECKUE YPABHEHUS.

Pacder konruecTBa TEMIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSAM.

CxkopocThpXUMMHUUYECKHXDPeakxnu il [lorarue o ckopoctu
XUMUYECKUX PEaKUUW, AHAIATUYECKOE BBIPAXKEHUE. 3aBUCUMOCTb CKOPOCTH

peakuuu OT KOHUEHTpAlMU, NABICHHS, TEMIEPATypbl, MPUPOALl pEearupyromnx



BEILIECTB, IUIONIAJ UX CONMPUKOCHOBEHHMS. 3aKOH JEHUCTBYIOIIUMX Macc. Perienue
3a/1a4 Ha XUMHYECKYIO0 KHHETHUKY.

K a T a n u 3. Karanuzaropel. Karanus. 'OMOreHHBIII U T€TEPOTECHHBIN
katanu3. [IpuMepsl KaTaaTUTUYECKUX MPOIECCOB B MPOMBIILIICHHOCTH, TEXHUKE,
ObITYy. @EpMEHTHI U UX OTIMYHS OT HEOPraHMYECKUX KaTaiau3atopoB. [IpuMmeHeHue
KaTaJn3aTopoB U (hepMEHTOB.

XumMuueckoepaBHOBecue. O0patuMbie 1 HEOOpATUMBbIEC PEAKIUH.
XHWUMHUYECKOE PaBHOBECHE MU CIIOCOOBI €ro CMEIIECHHUs Ha TMPUMEpPEe IOTydYSHUS
ammuaka. CuHTE3 aMMHaka B TMpOMBIIUICHHOCTH. [loHsATHE 00 ONTHMAaThHBIX
YCJIOBUSIX TPOBEJICHUSI TEXHOJOTMYECKOTO MPOILIECCa.

OKHCIUTENABbHO-BOCCTAHOBUTEIbHBIEN POIlEC CBHL
OKUCITUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIb U BOCCTAHOBUTEID.
Oxwucienue u BocctaHoBlieHHe. CoCcTaBICHUE

ypaBHEHUM OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM

AJIEKTPOHHOTO OajaHca.

O0OmumecBOWCTBAaHEMETaaJao B XUMHUYCCKHE CBOMCTBA
HEMETaJIJIOB KaK OKUCIUTeNIeh. B3anMoaencTBue ¢ MeTajjlaMHu,

BOJIOPOJIOM M JpyruMu HeMetayuiamu. CBOHCTBA HEMETaIOB  Kak
BOCCTAaHOBHUTENCH. B3anMoAenCcTBME C TPOCTHIMH M CJIOXKHBIMU BEUIECTBAMU-
okucnurensMu. O0IIas XapakTepUCTHUKA TaJIOr€HOB.

OOmuecBoicTBaMeETalao B. XUMAYECKHE CBOMCTBA

METAJUIOB KaK BOCCTaHOBUTeleW. B3amMonelcTBme  METaIOB C
HEMETAJIJIaMH, BOJOM, KUCJIOTaMU U PAaCTBOPaAMHM COJiel. MeTaimmoTepMus.

Koppo3susgsmeTannaoB Kak OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
nporiecc. CocoObl 3alIUTh METAIIIOB OT KOPPO3HH.

DOnextTpoau3. O6mue crnocoObl MOTYyUYEeHUSI METAJIIOB U HEMETAJLIOB.
DIIEKTPOIU3 PACTBOPOB M PACILIABOB AJIEKTPOJUTOB Ha MPUMEPE XJIOPHJIa HATPHUS.
DJIEKTPOJIUTUUECKOE  MOJydeHHe  amtoMuHus.  [IpakThueckoe  3HayCHHE
aneKkTposin3a. ['aJpBaHOIIACTHKA U TAIbBAHOCTET U,

3axknw4eHHue. [lepcnekTuBbl pa3BUTHS XUMUYECKOW HAYKH



¥ XUMHYECKOTO IPOU3BOCTBA. XUMHSI U ITpoOIeMa OXpaHbl OKPY-

YKAKOUIEH CPEJIbL.

JleMoHcTpauuu. OK30TEPMHUUYECKME M OSHIOTEPMUYECKHE XUMHUYECKHE
peakiuu. TennoBele SIBJIEHUS NPU PACTBOPEHHUH CEPHOM KHMCIIOTHI M aMMHAYHOU
CEUTPBL. 3aBUCUMOCTh CKOPOCTHM PEAKIMU OT MHPHUPOABI BEUIECTB Ha IPUMEpE
B3aMMOJICHCTBUSL PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOW KOHILIEHTPALMU C
OJIMHAKOBBIMH KyCOUYKaMu (rpaHyjaMHu) LWHKA U OJUHAKOBBIX KYCOUYKOB pPa3HBIX
METa/UIOB  (MarHus, IIMHKa, JKeJe3a) C pPAacTBOPOM  COJISTHOW  KHUCTIOTBHI.
B3aumopeiicTBie pacTBOPOB CEPHOI KUCIOTHI C paCTBOpaMHU THOCYJIb(aTa HATpUs
pPa3IUYHON KOHILIEHTPAlMU U TeMIeparypbl. Moeb KUIISIIEro CIIosl.

Pa3noxenue mepokcuaa BOAOpOAA € IIOMOIIBKO  HEOPraHUMYECKUX
katanu3atopoB (FeCly, KI) u mnpupoansix OOBEKTOB, COJEpXkalIuX KaTajaazy
(ceipoe  Msico, kaprodeinb). IIpocreiinne OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu: B3aMMOEHCTBHE LIMHKA C COJISIHOM KHCJIOTOM M »Kene3a C Cyib(paToM
menu (II). Monens anexTposuzepa.

Mogenb 35eKTpOIN3HON BaHHBI JJIS1 TTOTYYEHUS ATFOMUHMUS.

Jlabopatopubie ombiThl. 13. TlomydyeHue Kuciaopoda pas3ioKeHUEM
IIEPOKCUAA BOAOPOJA C IOMOINBID JTUOKCHJA MapraHia M Karajaasbl ChIPOro
kapTodens. 14. Peakuust 3aMenieHnst MEIM JKEJI€30M B pacTBope cyibdara Meau
(I). 15. Ilomyyenue BOAOpOAA B3aUMOJEHCTBUEM KHUCJIOTHI C LHUHKOM. 16.
O3HakoMJIEHHE C KOJUIeKIMel HeMeTauioB. 17. O3HaAKOMJICHHE C KOJUIEKIIMEN

meTtaiioB. 18. M3ydeHue peaknuu B3auMMOACHCTBHUS CylbpuUTa HATPUS C
nepokcuaoM Bomopoaa. 19. CpaBHuTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHHON

CIIOCOOHOCTH METaJIIOB.
[Ipaktuueckas pabora Ne3 «I'eHeTmyeckass CBsSI3b MEXKIY pa3IMYHBIMU

Kj1aCCaMH HCOPIraHNYCCKHUX u OpPraHU4YCCKHUX BCIICCTB»



TemaTnueckoe IMJIAHUPOBAHHUE

Pacnipenenenue yacos
TIPH TUTAHUPOBAHUH

Tema ypoka Coneprxanue ypoka Bup nesrensHOCTH 00y4aeMoro
Ha 34 9 Ha 68 1
10 KJIACC. OPTAHMYECKAS XUMHUA. BA30BbBIN
YPOBEHb
(2 u B HEmEMO, Beero 68 )
1 1 BBEJIEHUE
1 1 Mertonsr Habmonenne, npeamnonoxeHue, Hcnonp30BaTh OCHOBHBIC HHTEIIEK-

HAyYHOTO rurnoresa. [lonck 3akoHOMEpHOC- TyallbHbIC onepanuu (popMyIHupo-

MO3HaHMSA Teil. HaydHbli 5KcniepuMent. BATh THIIOTE3Y, IPOBOIUTH aHAIIN3
BriBog. 1 CHHTE3, 000011IeHNE, BBIBIIATH
JemoncTpanuu. BuneopparMenTsl, | NpUYMHHO-CIEACTBEHHBIE CBSI3H),
CIaibl ¢ M300pasKeHUSIMH XUMHUYe- TIPOBOANTH SKCIIEPUMEHT U (PUKCHU-
CKOH 71a00paTopu, MpOBEICHNUS pOBaTh €ro pe3yJbTaThl C TOMOIILIO
XMMHYECKOTO SKCIIEPUMEHTA POHOTO SI3bIKa U SA3bIKA XUMUHN

7 TEMA 1. TEOPUSI CTPOEHHMS OPTAHMYECKUX COEAMHEHUU
1 IIpenmer [Ipenmer opraHudecKoil XUMUH. Paznuuare npeamMeTsl OpraHnyecKou u

OpTraHUYEeCKOH CraHoBIIeHHE OPTAaHUYECKOH XUMUN | HEOPTAaHWYECKOW XMMHUH, MHHE-

xumud. JIO1 KaK HaykH. BuTtanusm u ero Kpax. panbHbIE U OPraHUYECKUE BEIIECTBA.

Omnpenenenue

JIEMEHTHOTO

cocraBa

OpPTraHUYECKHX

COEUHEHHI




Hdemoncrpauun. Komexkuus npu-
POIHBIX, HICKYCCTBEHHBIX U CHHTETH-
YECKUX OPraHUYECKUX COeAUHEHUH,
MaTepHalIoB U N3ACIHN U3 HUX.
OmnpeneneHne MIEMEHTHOTO COCTaBa
OpPTaHMUYECKUX COETUHEHUH.
[TnaBnenue, oOyrnuBanue u
TOpEHHE OPTraHUYECKUX BEIIEeCTB
(Ha mpuMepe caxapo3bi).
JlabopaTopHbie onbIThI. 1. Ompe-
J€JICHHE SJIEMEHTHOTO COCTaBa
OpTraHUYECKHUX COEITMHEHU I

KnaccudummpoBaTs opraHruecKme
BEMIECTBA 110 WX MPOMCXOXKACHUIO Ha
MIPUPOJHBIE, UCKYCCTBEHHBIE

M CHHTETHYECKHUE.

[IpoBoanTh M HAOMIOAATH XUMUUE-
CKHI DKCIEPUMEHT

Teopus cTpoe-
HUS OpraHuye-
CKHX COCJIMHE-
Hu JIO2
W3rotosnenne
MoJienen
MOJIEKYT
OpraHUYECKUX
COCIUHEHUH

IlonsTHE O
TOMOJIOTHH K
roMoJIorax

IlonstHe o
HN30MEPHU H
u30Mepax.

Pemienue 3anau
Ha BBIBOJT
(hopMyJIBL.

OCHOBHBIE ITOJI0KEHHS TEOPUH
ctpoenus A. M. Bytneposa. Banent-
HOCTb. DJIEMEHTBHI C TOCTOSIHHON U
NIepEMEHHOM BaJleHTHOCThI0. CTpYyK-
TypHBIE POPMYIIBI HEOP2AHUYECKUX
1 OpPraHUYEeCKUX BemecTs. 7 unvi
YenepooHbIX Yenouex. IUHeuHas,
PA38emEIeHHAS, 3AMKHYMASL.
Kpamnocms xumuyeckoii cés3u.
Wzomepus. Buosr usomepuu.
[TonsiTHE O B3aMMHOM BIUSTHUN
aTOMOB B MOJIEKYJIaX OPTaHUYECKHUX
BEIIECTB.

JlabopaTopHble onbIThI. 2. M3ro-
TOBJIGHHE MOJENeHl MONeKyl opra-
HUYECKUX COETUHEHUI

OOBACHATH IPUIMHBI MHOT'000pa-
3Ms1 OPraHUYECKHUX BEIIECTB M 0CO-
OEHHOCTHU CTPOCHHS aTOMa yTIepo-
1a. Pa3nuuarh MOHATHS «BAJICHT-
HOCTB)» M «CTEIEHb OKHCIICHUSY,
OTIEpPUPOBATH UMHU.

Ortpaxarb COCTaB M CTPOCHHE Opra-
HUYECKUX COEAUHEHUH C IIOMOIIBIO
CTPYKTYPHBIX (HOPMYIT U MOJICIIUPO-
BaTh UX MOJIEKYJIbl. Paznuyath
TIOHSTHUST «H30MEP» M «TOMOJIOTY.
Ha3zpiBaTh M3yueHHBIE TOJIOKEHHS
TEOPUH XUMHYECKOT'O CTPOCHUS

A. M. Bbytneposa
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TEMA 2. YIJIEBOJIOPO/IbI 1 UX ITPUPOJHBIE UCTOYHUKU

1 IIpuponustit ra3 | IlpupoaHslif ras, €ro cocTaB U Ha- XapaxkTepuszoBaTb COCTaB U OCHOB-
KaK MCTOYHHUK yI-| IIPABJICHUSA UCIIOIb30BAHUS B Ka- HbIE€ HAIpaBJIEHUs UCIIOJIb30BaHUS U
JICBOZIOPOA0B YECTBC TOIJIMBA U XUMHYECKOI'O epepaboTKu MPUPOIHOTO Tasa.
CBIpr.KOH@epcu}Z memana. VcraHaBiauBaTh 3aBUCUMOCTD MCKAY
Cunmes-2a3 u €20 UCnOIL30BAHUE 00BbeMaMK TOOBIYH IPHPOTHOIO
07151 NOIYYeHUs] CUHINEeMUYeCKO20 raza B PO u 6rooxerom. Haxonute
GeH3HHA i METAHOA. B3aUMOCBSI3b MEKIY U3y4aeMbIM
Jdemoncrpanun. Konnexus MaTCpraIoM 1 Oymymei mpodec-
BEIIECTB M MaTepHAIOB, IIOJIydae- CHUOHAJILHOM JE€STEIIBHOCTBIO.
MBIX Ha OCHOBE TPHPOJIHOTO Ta3a IIpaBua 3K0JIOrH4ECKH TPaMOTHOTO
MOBE/ICHHS M O€30IIacHOTO oOparie-
HUSL C IPUPOAHBIM Ta30M B OBITY U
Ha [IPOU3BOJICTBE
3 AJNKaHBI 3HayeHMe IPUPOJTHOTO r'a3a U MHBIX OmpenensaTs NPUHAIEKHOCTh BE-

Mpe/IeNbHBIX YTIEBOJ0OPOIOB B Kaue-
CTBE TOILIMBA U XUMUYECKOTO ChIPbSL.
MeraH u 1pyrue ankaHbl Kak
COCTaBHAsl 4aCTh MPUPOJIHOTO Ta3a.
XUMHUYeCKre CBOMCTBA METaHa,
00yciaBiauBaloIIne ero NpuMeHe- Hue
(ropenwne, TMPOIM3, TAJIOTEHU-
poBanue). 'omMonoru Merana, u3o0-
Mepus 1 HOMEHKIaTypa. Jleruapu-

MIECTB K PA3JIMYHBIM THIaM (TIpe-
JIeTbHBIM FITH HEMPEIeTbHBIM) U
KJjaccaM yriieBoopojoB. Ha3piBaTh ux
M0 MEXAYHAPOIHONH HOMEHKIATYpeE,
XapaKTepHu30BaTh CTPOCHHE U CBOHCTBA
BAKHEHIIMX MpeCTaBUTENEH,
HaOJII01aTh U OTIMCHIBATH
JIE€MOHCTPALIMOHHBIA DKCIEPUMEHT

C IOMOIIBIO POJHOTO SI3bIKA U SI3BIKA




poBanue 3TaHa. KpexuHe u uzome-
pusayus ankanos. AnKuivbHvle
paouxanel. Mexanusm c60600HO-
PaoUKANbHO20 2AN02EHUPOBAHUSL
ANKAHO8.

Hdemoncrpauun. IlapocrepxHe-
BBIE U 00BEMHBIE MOZIETTH MOJICKYII
HEpBBIX NPEACTaBUTENEH Kitacca
anKaHoB. PU3NUECKUE CBONCTBA
ra3000pa3HbIX (IIPOmaH-0yTaHOBas
CMeCh B 3aKHranKke), ®kuakux (OeH-
3MH) M TBEPABIX (MapaduH) aJKaHOB:
arperaTHoe COCTOSIHHE, pacTBOPH-
MocTh B Bojie. ["opeHue rmponan-0yTa-
HOBO# cMmecH (3axuraika). OTHO-
LICHHE aJIKaHOB K PacTBOpPY IepMaH-
raHata Kanvs 1 OpOMHOM BoJie

xumur. O000maTh 3HAHUS U IET1aTh
BBIBO/IbI O 3aKOHOMEPHOCTSIX H3Me-
HEHUSI CBOMCTB yIIICBOJIOPOJIOB B
TFOMOJIOTHYECKUX psfax. Paznuuars
MOHSTHSL «H30MEP)» U «TOMOJIOTY

ANKeHBI

JIO 3 O6Ha-
pyXeHHe
HeTpeneTbHbIX
COEIMHEHUN B
KUIKUX
HeTenpoayKTa
X.

OTUJIeH KaK MpeACTaBUTENb alike- HOB.

ITony4yenue 3TuieHa B Ipo-
MBIIUIEHHOCTH (IerHApUpOBaHHE
9TaHa) u B naboparopuu (meruapara-
st atanona). Ceoiicta (ropenue,
OpoMupoBaHUe, THAPATAIHSL, TIOJIH-
Mepu3alysi, OKUCIIEHHE PACTBOPOM
KMnOy4) u npuMeHeHne STUIIeHa.
Monmatunen. Iponunen. Cmepeo-
peayasprocms nonumepa. OCHOB-
HbI€ OHATHS. XUMHUH BBICOKOMO-

Ha3piBaTh 10 MEXAyHApOIHON HO-
MEHKJIAType aTKeHBI C TOMOIIBI0
POJHOTO SI3bIKA U A3BIKA XUMHH. Xa-
paKkTepu30BaTh CTPOCHHE, CBOHCTBA,
CIOCOOBI MOJTy4dEeHUsI 1 00/1acTH
nIpuMeHeHus TuneHa. Habmonars,
CaMOCTOSTENbHO IPOBOJUTH U OIH-
CBIBATh XUMHUUECKHUH IKCIEPUMEHT.
VcranaBnuBaTh 3aBUCHMOCTb MEXAY
TUIIOM CTPOEHHUS YIIEeBOAOPOJIa U
€ro XUMHUYECKUMH CBOMCTBaMH Ha




JNEKYIAPHBIX COeauHEHUH. Peakunu
TTOJIMMEPH3AIIH.

[MonwaTrnen u obnactu ero mpume-
HEHUS.

Ionyuenue nonusmunena nonume-
pusayueil SmuieHa, noaunponuie- Ha
noaumepuzayuel nponuiend.
Illpasuno B. B. Mapxognukoea na
npumepe nponunena. KadectseH-

HBIE PEaKLM Ha HETIpe/IeNIbHbIE CO-
eIMHeHMs: o0eclBeYnBanue Opom-
HOW BOJBI M pacTBOpA IIEpMaHTaHa- Ta
Kanusi. [ omonozuueckuii pao
9MUNEHOBBIX V2TIe8000P0008,
uzomepus (yernepooHo2o ckenema

U RONOANCEHUSL KPAMHOU CS3UL), HO-
menkaamypa. [lonydeHue dTHICHA
JeTHApaTalyel STaHONa W JCTHUIPH-
pOBaHHEM HTaHa.

Jdemoncrpauuu. IlapocrepikHeBas u
o0beMHas MOJENU MOJIEKYNIBl 3TH-
nena. ['openne stunena. Komnexkuust
«[TonuaTHIIEH M N3/IENUs U3 HETOY.
JlaGopaTtopHblie onbIThl. 3. OOHa-
pYXKEHHUE HeNpe/eNbHbIX COeIUHe-
HUH B KUJIKUX HEPTEIPOIYKTAX

IIPUMeEpE JIOTHUECKHUX CBA3EH: mpe-
JeNbHBIH — PEeaKLUK 3aMeIeHNU,
HeTpeebHbI — PeaKIK MPHCoe-
AUHCHHS




AJNKaIueHBbl.

Kayuayk u ero cBoiictBa. Bynkanusza-
nus Kayuyka. Pesuna. M3onpen kak
MOHOMEP IPUPOITHOTO KaydyKa.
Cunternuecknii kKaydyk. 1,3-Byra-
JIMIeH KaK MOHOMEP TUBUHHUIIOBOTO U
OyTaaAneHOBOTO CHHTETHIECKHUX Kay-
4yyKoB. lIHBIE XMMHUECKHE CBOWCTBA
JIMEHOB: TAJIOT€HUPOBAHUE, 2UOPO-
2anozenuposanue, 2UOPUpPosanue.
1,2- u 1,4-npucoedunenue. Ilony-
yenue OUEHOBHIX Y2l1e8000P0008
memodom C. B. Jlebedesa u decuo-
puposanuem arkanos. I omonozu-
yecKutl psio CONPANCEHHbIX OUEHO-
8bIX Y21€6000p0008, HOMEHKIA-
mypa.

JemouncTpamun. Mosenu (1rapo-
CTEPIKHEBBIC U 00BEMHAs) MOJICKYJI
1,3-0yraguena u 2-merun-1,3-0yra-
nueHa (u3onpena). Pasnoxenue
KaydyKa [IpU HarpeBaHUH, UCTIHITA-
HHE MPOIYKTOB PA3JI0KEHHs Ha He-
npenenbHocTh. Komexkimu «Kayuy-
KUy, «Pe3uHa U u3eius u3 Hee»

HaszpiBaTe 1o MeXAyHapoIHOH HO-
MEHKJIAType IHEHBL. XapaKTephu30-
BaThb CTPOEHHE, CBOMNCTBA, Ccnocobbl
noayuenusi i 001acT MPUMCHCHUS
1,3-0yraguena. Habmiomath u omm-
CBIBAaTh JICMOHCTPAIIMOHHBIA XUMH-
YECKUN SKCIEPUMEHT

ANKUHEBI
JIO4 Tlony-
YEeHHUE U
CBOMCTBA
areTUIICHa

BricokoTemmepaTypHOe TIaMs are-
THJIEHA KaK OJjHa U3 00JacTel ero
npumenenus. [lomyyenne anerne-
Ha MMPOJIN30M MeTaHa M KapOus-
HBIM criocoOoM. [1onyuenue kapou-
0a Kanvyus. XMMHYECKHE CBOMCTBA

HaspiBate Mo MexXayHapOIHON
HOMEHKJIAType aIKHUHBI C IOMOILIBIO
POJHOTrO SI3bIKA U SI3bIKA XUMHUU. Xa-
PaKTepU30BaTh CTPOEHHE, CBOMCTBA,
CIIOCOOBI TTOJTyYEeHUs 1 001aCTH
IIpuMeHeHus aneruieHa. Haburo-




alleTUIICHA: TaJIOTCHUPOBAHUE, TH]I-
porajoreHnpoBaHue (XJIOPBUHIII

Y TIOJIMBUHWIXJIOPHU]I, €r0 IpUMe-
HeHue), ruaparanus (peakuus

M. T'. Kyueposa), TpuMepH3aiust
(peaxtust H. 1. 3enuHCKOTO).
Tomonocuueckuil psio, usomepus,
HOMEHKAAmypa aiKuHo8.
Jemoncrpauun. Mojenu (urapo-
CTep)KHEeBas U 00beMHas ) MOJIEKYIbI
aneruneHa. [ opeHune aneruieHa.
JlabopaTopHbie onbIThI. 4. [Tomy-
YEHHE M CBOMCTBA alleTUIICHA

JaTh, CAMOCTOSTENBHO NPOBOAUTE H
ONUCHIBATH XHMHYECKUH DKCIIe-
PUMEHT.

Pasmuuate ocoOeHHOCTH peaknnit
MIPUCOEINHEHUS Y alleTHIIeHa OT
peakuuii mpucoeAMHEHUsI ATUIICHA

ApomaTuueckue
YTIIEBOIOPOBI

OtkpbiTHE OEH3011a, €r0 CBOKCTBA U
mepBEIe 00acTH IPHUMEHEHUS.
YcTaHOBIEHHE XUMHYECKOTO CTPO-
enns Oenzona. opmyna Kekyore.
Cospemennvle npedcmagnenus

0 cmpoeruu ben3ona. XAMAYeCKHe
CBOIfcTBa O€H301a: TAJIOTEHUPOBa-
HHe, HUTpoBaHue. [lonyyenue bem-
30z1a. ['omonoe 6en3ona — monyon.
Jdemoncrpauuu. O6beMHas MO- JieTb

MOJICKYJIbI Oenzona. FOpCHI/Ie OeHn3oia.

OTtHomenune 6eH3ona K O6poMHOM
(nonHOM) BOJIE M DACTBODY

XapakTepr30BaTh 0COOCHHOCTH
CTPOCHHS, CBOWCTBA M 00JIaCcTH
NPUMEHEHHUS 0eH3071a C IIOMOIIBI0
POITHOTO SI3IKA U SI3BIKA XHMUH.
HaOmromars 1 onmuceIBaThH JEMOHCT-
PaUMOHHBIA XUMUYECKUH HKCIIe-
pUMEHT




repMaHrafHara Kanus (Ha mpuMepe
TEXHHYECKHX PACTBOPHTEICH,
CoIepIKAIIUX apCHBI)

Hedts n HerTs, ee cocras, puzndeckue XapakTepu3oBaTh COCTaB M OCHOB-
CIIOCOOBI e CBOICTBA U npoucxodicoenue. KO- HBIC HANpaBJICHNS HCIOJIB30BAHUS H
nepepaboTKu JIOTHYECKHUE MOCIEACTBUS Pa3iIiBa nepepaboTKu HeTH. Y CTaHABIIH-
JIOS OzHa- He(PTH U CIIOCOOBI OOPHOBI C HIMHU. BaTh 3aBHCHMOCTb MEXKIy 00beMaMu
KOMIICHHE C [poueccel nepepadboTku HedTH: no6brun Hedru B Poccun u Gron-
KOJUTeKIHen pextudukanys, KpeKUHT, pugdop- ’KeToM rocyaapcrsa. Haxonuts
«Hedrb» Mmune. IlpoaykTsl nepepaboTKu B3aMMOCBS3b MEXY U3Y4aeMbIM
HEe(TH ¥ UX UCIIOJIb30BAHUE. MaTepHanoM 1 Oyaymiei mpodec-
Tlonamue 06 okmanogom uuciue. CHOHAJIBHOM JIESITENBHOCTBIO.
JemoncTpanun. O6pazoBanue [NpaBuia 5K0IOTHYECKN TPAMOTHOT'O
He(TSHOM MJICHKN Ha MOBEPXHOCTH MoBeJeHHs M Oe3onacHoro odparie-
Bozbl. OOHapyXEeHHE HEeTpeeib- HUSI C HepTETIPOAYKTaMH B OBITY
HBIX COCIUHECHUH B KUIKUX HeTe- U Ha [IPOU3BOJICTBE
MIPOAYKTax.
JlaGopaTopHble onbIThI. 5. O3Ha-
KoMJIeHHe ¢ koJutekiued «Hedts
1 TIPOJYKTHI ee TepepadoTKI»
Cucrematuzanus | Krnaccudukamus yriieBogopo0B 1o KnaccuduimpoBate  yrieBOA0OPOIbI
3HaHMH 110 CTPOEHHMIO YTIIEPOJIHOTO CKeJeTa h [0 CTPOCHHUIO YTJIEPOAHOTO CKeJeTa
YIJIEBOJOPO/IAM. | HAJIMYMIO KPaTHBIX CBs3ed. B3aumMo- | ¥ HaJMuMIO KpaTHBIX CBs3eH. YcTa-

CBS3b MEXKy COCTABOM, CTPOCHHEM
U CBOMCTBaMHU yriieBo0posoB. ['e-
HETHYECKAS CBA3b MEXTY KJIACCaMM
YIIIEBOIOPOJIOB

HaBJIMBATbh B3aUMOCBA3b MCKIY
COCTaBOM, CTPOE€HHEM U CBOMCTBaAMU
yIIIeBOA0po10B. OMUCHIBATH TEHETH-
YECKHUE CBSA3HM MEKAY KaccaMu yrie-
BOJIOPOJIOB C ITOMOIIIBIO POAHOTO
A3bIKA U A3bIKA XUMUH




KonTponpsHas pabota Ne 1 mo Teme «Y IJIeBOIOPOIBI»

IIpoBoauTk peduexcuio coocTBEH-
HBIX JOCTH)KEHH B TIO3HAHUH XUMUU
YIJIEBOIOPOAOB. AHAIM3UPOBATH
Ppe3yJbTaThl KOHTPOIBHOM paboThl U
BBICTPAHUBATh IIYTH TOCTHKCHUS
JKEJIaeMOr0 YPOBHS YCIEITHOCTH

1 AHaNIN3 KOHTPOJBHONH padoThI
18 TEMA 3. KUCJIOPOACOJEPKALIVE OPTAHMYECKME COEIUHEHNA
2 CnupThl OTUIIOBBIM CIUPT U €r0 CBOMCTBA. HaspiBate o MexxayHapoaHON HO-

JIO 6. CsoiictBa
STUJIOBOTO CIHUPTA.
JIO7. CBoiicTBa
rIMIepruHa

Oxkmucnenne sraHona (pepmMeHTaTHB-
Hoe, okcugom meau (11)). Xumuue-
CKHE CBOWCTBA 3TaHONA: IeTUApaTa-
Msl, B3aUMOJIEHCTBHE C HATPUEM,
ropenue. [losrydenue sraHona rua-
pataiyel ITUIICHA, Wel0YHbIM U0~
Ppoau3oMm 2anozendImana, OpoKeHU- eM
caxapoB. ['omosoruueckut psj
OJTHOATOMHBIX CIINPTOB, H30MEpHs,
HOMEHKJIaTypa. M HOT0aTOMHBIE
CIHPTBL: IMUNEH2AUKOb, TTULEPHH.
KauecTBeHHas peaknus

Ha MHOTOATOMHBIE CITUPTHI.
Jdemoncrpamuu. Mozenu (apo-
CTepIKHEBBIC U 00BEMHbIE) MOJICKYIT
CIHMPTOB: METAHOJIA, 3TAHONA, IMiU~

MEHKJIaType CIIUPTHI. XapaKTepH30-
BaTh CTPOCHHE, CBOHCTBA, CIIOCOOBI
TIOTY4EHHs X 00J1aCTH IPUMEHEHUS
9TaHOJIA U IVIUIIEpPHUHA C TIOMOIIBIO
POJIHOTO S3BIKA U SI3BIKA XMMUH.
KnaccudumupoBaTs COUPTHL 110 UX
aTOMHOCTH.

Habnronats, caMoCTOATENBHO IPO-
BOJIMTH M ONMCHIBATh XUMHUIECKHI
SKCIIEPUMEHT




JeHeuKOoAs W TIHUepHHa. [opeHue
3TaHoNa. B3aumozelictBue 3TaHONA C
HatpueM. [lomydyeHue STuneHa U3
9TaHOJA.

JlaGopaTopHble onbITHIL. 6. CBOII-
CTBa TUIOBOTO crmpra. /. CBOKWCTBA
rIMIepuHa

KamenHslil yrosp

KaMeHHBIH yroib 1 €ro UCIoJIb30Ba-
Hue. KokcoBaHue KaMeHHOTO YIJI,
Ba)KHEHIINE IPOAYKTbl KOKCOXUMHU-
YECKOTO IMPOM3BOJICTBRA.
Hemoncrpauun. Komnexuus
«Kamennplit yronsy. Komiexus
MPOIYKTOB KOKCOXUMHUYECKOTO
TIPOU3BOJICTBA

XapakTepu30BaTh MPOUCXOKICHHUC U
OCHOBHBIC HAIIPaBJICHHUS UCTIOIb-
30BaHUsI U TIepepabOTKH KaMEHHOTO
yTIIs. Y CTaHABIUBATh 3aBHCHMOCTD
Mex Ty 00beMaMu TOOBIY M KaMEHHO-
ro yrig B PO u 6romxerom. Haxo-
JAUTH B3AUMOCBA3b MCKIY N3YUACMbIM
MaTtepHanoM u Oyaymen mpo-
(heccroHaNbHOM JeSITENTLHOCTHIO.
[IpaBwia SKOIOTHYECKHA TPaMOTHOTO
MOBEICHUS 1 Oe30MacHoro odparie-
HUS ¢ KAMEHHBIM YTJIEM U IPOAYKTa-
MH KOKCOXMMHYECKOTO IIPOU3BOJICT-
BA B OBITY ¥ IIDOMBIILIEHHOCTH

denon

CrpoeHne MOoneKyIbl 1 Gu3nIecKre
cBoiicTBa (eHona. BzaumHoe Bius-
HHE aTOMOB B MOJIEKYJIax OpraHuye-
CKUX BEIIECTB Ha MpuMepe GpeHoa.
XUMH4ecKue cBOHCTBa (eHoa,
MOATBEPKJAIOIINE B3aNMHOE BITUS-
HHE aTOMOB: KHCIIOTHBIE CBOWCTBA,

Xapaktepu3oBaTh 0COGCHHOCTH
CTPOEHHUS U CBOWCTBA (h)eHOIa Ha
OCHOBE B3aIMHOTO BJIMSHHUS aTOMOB B
MOJIEKyJIe, a TAK)Ke CIIOCOOBI MOoITy-
YeHHs U 00JaCTH IPUMEHEHHS (eHoa
C IIOMOMIBIO POJHOTO A3bIKA U A3BIKA
XAMUH.




PEAKIINHA TATOTCHUPOBAHHSA, HUTPO-
BaHus. [loxydenue gerona u3 Ka-
MEHHOYTOJLHOM CMOJIBL U U3 NPOU3-
B800HbBIX OenzoIa.

JemoncTpamuu. O0beMHas MOJIEIb
MOJIEKYIIBI (peHoNa. PacTBOPHUMOCTB
(eHOTa B BOIE IPH KOMHATHOMH
TeMIIepaType U Ipu HarpeBaHUH.
BzanmonetictBue (heHONA C pacTBOPOM
IeI0Yn 1 OPOMHOI BOJIOM.
KauectBeHHas peakiys Ha (HeHOI ¢
xnonunoMm xeneza (111

HabGmronats 1 OMMCHIBATH TEMOH-
CTPALMOHHBIA XMMUYECKUH JKCIIE-
PUMEHT.

CobmroaTe mpaBmiTa SKOIOTHIECKH
TpaMOTHOTO 1 0e30macHoro oOparie-
HUS C TOPIOUYUMH M TOKCUYHBIMHU
BEIIECTBaMHU B OBITY M OKpYXKaromieh
cpene

AJbaeruanl
JIO8. CroiicTpa
dhopmanbaeruga

IIpon3BoOACTBO U UCTIONIB30BAHHE
CTPOUTENBHBIX U OTJEJIOYHBIX MaTe-
pHaJIOB Ha OCHOBE TIOJIMMEPOB M3
(eHonodopmabaeruaHBIX CMOJ

n ux a"anoros. Popmanpaerus, ero
CTpoeHHe U (pHU3UIECKUE CBOICTRA.
Dopmanun. XUMUYECKHE CBOWCTBA
(hopmanbiernia: rUIPUPOBaHUE,
OKHCIIeHHe. Peakyuu noauxonoen-
cayuu. I'oMONIOTHYEeCKUH Psij anb/e-
THIIOB, N30MEPHsl, HOMEHKIATYpa.
KauecTBeHHas peakuysl Ha ajlbJie-
rugHyto rpymmy. [Homydenue dop-
ManbJIeTHA U alleTalbJIernia u3 co-
OTBETCTBYIOLIUX CUPTOB. [IoHAmue

XapaxkTepu30BaTh 0COOCHHOCTH
CBOMCTB (popMasbeTH/a U aleTalb-
JIeTH/Ia Ha OCHOBE CTPOCHHUS MOJICKYJI,
CIOCOOBI MOTYYEHUS U UX 001acTu
NPUMEHEHUS C TOMOIIBIO POTHOTO
SI3bIKA U A3bIKa XuMun. Habnronars,
OIUCHIBATH M IPOBOIUTH XUMHYECKUN
skcriepumenT. CoOiaTh NpaBiiIa
JKOJOTHYECKH IPAMOTHOTO U
Oe3omacHoro obparie- HUS C
TOPIOYUMHU ¥ TOKCUYHBIMHU
BEIECTBAMH B OBITY U OKPY)KAIOIICH
cpene




0 KemoHax. Anvoezudvl u KemoHbl 8
npupooe.

Jdemoncrpamuu. Mogenu (tmapo-
CTEepI)KHEBBIC U 00BEMHBIE) MOJICKYT
MeTaHans 1 TaHans. O3HaKOMJIEHUE ¢
KOJJIEKIIUeH miacTMace

W U3JENINI U3 HUX.

JlaGopaTopHble onbIThI. 8. CBOII-
cTBa hopmanbaeruaa

Kap6oHoBrie
KHCIOTHI
JI09
CaolicTBa
YKCYCHOM
KHCIIOTHI

KapOoHOBBIE KHCIOTHI B IPHPO/IC U B
ObITY. XIMU9YECKHE CBOHCTBA
KapOOHOBBIX KHCIIOT B CPABHEHUH CO
CBOMCTBaMH COJISIHOM KHCIOTBI
(B3anMozeicTBIE C METAIIAMH, OC-
HOBHBIMH OKCHIAMH, OCHOBAHUSIMH,
coAMH). YKCYCHast KHCIOTa KaK
cabbIil AMEKTPOJIUT, HOHHBIE YPaB-
HEHUS PeaKIUM C ee yJaCTHEM.
Peaxuus srepudrkanuu. I'omoso-
THYECKUH PAA MPeaeNbHBIX 0JHOOC-
HOBHBIX KapOOHOBBIX KHCIIOT, H30-
Mepwus, HoMeHKJIatypa. [lorydenue
MYPagbUHOU N YKCYCHOM KHCIIOT.
Omoenvhvle npedcmagument Kuc-
JIOM UHO20 CIMPOEHUSL. ONEUHOBAS,
JUHOIe8AS1, TUHONEHOBASL, AKPUILO-
6as, waseneeds, OEH30UHAS.
Jemoncrpamuu. Mojenu (tmapo-
CTEepIKHEBBIE U 00BEMHBIE) MOJICKYIT
MYPaBbUHOM U YKCYCHON KHCIIOT.

XapaxkTepr3oBaTh 0COOCHHOCTH
CBOMCTB KapOOHOBBIX KHACJIOT Ha OC-
HOBE CTPOCHUS X MOJIEKYJI, a TaKXkKe
CIIOCOOBI MOJTyUCHHSI U 00J1aCTH
NPUMEHEHUS MYpaAgbUHOU U YKCYC-
HOM KHCJIOT C IOMOIIBIO POJHOTO
S3bIKA U A3bIKa XUMUH. PaznnuaTh
o01ee, 0COOEHHOE U €NUHUYHOE

B CTPOCHHUU U CBOMCTBax Oprannyc-
CKUX (Mypaebunoil U YKCYCHOM KHC-
JIOT) ¥ HEOPraHUIECKUX KHUCIOT.
Habmromats, OTUCHIBATh U TIPOBO-
JIUTH XUMUYECKHN SKCIICPUMEHT.
CobaroaTe mpaBmiTa SKOIOTHIECKH
rpaMOTHOTO U Oe30macHoro odparie-
HUA C TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMH B OBITY M OKPY’KAIOMIeH
cpene




OO0pa3ibl HEKOTOPBIX KapOOHOBBIX
KHUCJIOT: MypaBbUHOM, YKCYCHOI,
OJIEMHOBOM, CTEapUHOBOMH, wjagene-
6o, bensouinou, iumonroun. OTHO-
LICHHE PA3INYHBIX KAPOOHOBBIX KHC-
70T K Boze. [lomydeHune ciioxxHOro
sdupa peakiueit dTepruGUKaIIIH.
Jla6opaTopHbie onbIThL 9. CBOIi-
CTBA VKCVCHOM KUCIIOTbL

CroxHble
a¢upsl. XKupsl
JIO. 10.
CaoiicTBa
JKHPOB.

JIO1L
CpaBHeHue
CBOICTB
PacTBOPOB MbLIA
U CTHPAJIBHOTO
MOPOIIKa

N3yuenue cocraa xupoB. Kupbl
PaCTHTENBFHOTO U )KHBOTHOTO TIPOYIC-
XOXKJCHUSI, pa3JIM4Usl B UX COCTaBE.
I'maposns )KUPOB U UX OMBUICHUE.
Msuna. Cunmemuueckue mornoujue
cpeocmea (CMC). Dronozuueckue
acnexmul npumenenuss CMC. Tuna-
pHUpOBaHKE KUIKUX KUPOB. [Ipons-
BOJICTBO TBEPIBIX KHPOB Ha OCHOBE
PaCTHTENBHBIX Macedl.

IonsiTHE O CIIOKHBIX 3Upax.
CrnoxHble 3(UPBI 0MTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT U OTHOATOM-
HBIX CTIUPTOB. M30Mepust u HOMEHK-
aamypa cnodcuvix 3¢upog. Peak- nus
stepucukanuy. CroxHsie d3pu-

pHI B ipupoie. JKupbl Kak CI0XKHbIE
3¢UpPHI INIMIEPUHA U BBICIINX Kap-

XapakTepu3oBaTh 0COOCHHOCTH
CBOICTB )KMPOB Ha OCHOBE CTPOCHUS
UX MOJIEKYII, & TAKXKE KJIacCU(pHUKa-
IIM{ KUPOB M0 MX COCTABY U MPOUC-
XOXKACHUIO U MPOU3BOACTBO TBEPABIX
JKUPOB Ha OCHOBE PACTUTENBHBIX
Macell.

Ha ocHoBe peakiuu sTepupuKanuu
XapaKkTepu30BaTh COCTaB, CBOWCTBA

¥ 00JacTH MPUMEHEHUS CIOKHBIX
3(¢upoB.

Habnronath, OMUCHIBATH U IPOBO-
JMTh XHMUYECKHH 3KCIIEPUMEHT.
CobnroaaTh NpaBuiia SKOJOTHYECKH
rpaMOTHOTO 1 6e301acHOro obparie-
HUA C TOPIOYMMHU U TOKCUYHBIMU BE-
LIECTBAMHU B OBITY H OKPY KarowIei
cpene




OOHOBBIX KUCIIOT. 3aMeHa dHcupos 6
MexHuKe Henuue8biM CblpbeM.
Hdemoncrpauun. Komnexkuus nu-
IIEBBIX )KAPOB U Maceln. PactBopu-
MOCTB )KUPOB B OPTraHHUYCCKUX U HE-
OpPTaHMYECKUX pacTBOpHTEIAX. M3-
rotoBneHue Mbuta. Komekmust 00-
PAa3LoB MPUPOIHBIX MAXYIHX YPHP-
HBIX Macell. KOJIeKIus )XuIKUX

1 TBEPABIX MOIOIINX cpencTB. Cpas-
HEHHE MOIOILUX CBOWCTB paCTBOPOB
MBLIa M CTUPATHHOTO TTOPOIIIKA.
Jla6opatopHbie onbIThL 10. CBOIi-
cTBa )kupoB. 11. CpaBHeHHE CBOKCTB
PacTBOPOB MbLIA U CTUPAIHLHOTO
MTOPOIITKA

YriaeBoasl

JIO 12. CBoiictBa
[ITFOKO3EI.

JIO13. CoiicTBa
Kpaxmasa

CocraB yriaieBoA0B, UX HAXO0XJACHUC U

PpoIb B Ipupoze. 3HaUeHHE YIIEeBO/I0B B

TeXHHUKE, OBITY, IIPOM3BO/ICTBE.
Knaccubukauust yrieBomoB: MOHO-,
IM- ¥ nonucaxapuasl. Cmpoenue
MOJEKYIbl 210K 03bl. JIBOMCTBEHHOCTD
(YHKIMH OpPTaHWYECKOTO BEIIECTBA
Ha PUMepe TITFOKO3bI
(ampaerumociupt). XuMHIeCKHE
CBOWCTBA IJIFOKO3bI, JJOKAa3bIBAKOIIHIE
JIBOMCTBEHHOCTD e¢ () yHKITHH:
THAPHUPOBaHKE, B3aUMOJICHCTBHE C
ruapoxcugom mean (1), oxuc-

XapaxkTepu3oBaTh COCTAB yIIEBOIOB U
HX KJIACCU(UKAINIO Ha OCHOBE
CHOCOOHOCTH K ruApoin3y. Onu-
CBIBaTh CBOMCTBA TTFOKO3bI KaK Be-
IIeCTBA C TBOMCTBEHHON (yHKIIHEH
(ampmerngocnupTa). Y CcTaHABINBATH
MEXIPEJIMETHBIE CBSI3U XUMUU U
OMOJIOTHUHN HAa OCHOBE PAaCKPBITHS
OHMOJIOTMYECKOHN PO U XUMUYECKHX
CBOMCTB Ba)XKHEHIIUX MpeCTaBUTE-
Jeil MOHO-, - U MOJIUCaXapHI0B.
Habmtonats, omuchIBaTH M TIPOBO-
JIUTh XUMUYECKUN HKCIIEPUMEHT.




nexue (pepmenmamugroe, peakuus
«cepebpsiHOTO 3epKanay). bposkeHne
r0Ko3bl. PoTtocunTe3. PpyK-
mMo3a KaK usomep 2NoKo3bl.
Caxapo3a KaK IIpeJCTaBUTENb JHca-
xapunoB. [Ipouzeodcmeo caxapa.
IMonucaxapuapl: KpaxMail, LeJIIro-
no3a. CpaBHEHHE UX CTPOCHUS

u cBoicTB. KauecTBeHHas peakius
Ha Kpaxmai.

Hdemoncrpanuu. Komnexius xpax-
MaJoCoAep KaliX MPOIYKTOB IMUTa-
HUS U TIPOJTYKTOB HAa OCHOBE Caxapo-
3bl. B3aumopencTBue riatoKo3sl U
caxapo3sl ¢ ruapokcugom memu (11).
JlabopaTopHbie onbITHI 12. CBOii-
cTBa rIF0K03HI. 13. CBoiicTBa Kpax-
Maa

CobmomaTp TIpaBWIa TEXHHKH 0Oe3-
OMaCcHOCTH TpU paboTe B KaOWHETE
XUMUH

CucteMaTH3aIus
BHAHUI O
KHCJIOPOCOAEpIKa
IAX COEIUMHEHUAX

K. p.Ne2
"Kucnopoaconepxa
e OPTaHMYCCKUEC
coenHeHus."




1 AHanu3
KOHTPOJIBHOM
padoTHI
10 TEMA 4. A30TCOAEPXAILME OPTAHMYECKUE COENIMHEHNUA
2 Awmunabl. AuunuH | IIpupojHbie KpacuTenu Kak npou3- | XapakTepu3oBaTh 0COOEHHOCTH

BOJIHbIE aHUIUHA. OTKPBITHE U
CTPYKTypa aHWJIMHA. AMUHOTPYIIA.
OcHoBHbIE CBOMCTBA aHMIWHA. Bpo-
MUpOBaHUe aHunnHa (kauecmeen-
Hast peakyusi HA aHuun). Bzaum- noe
GAUAHUE AMOMOE 8 MOJIEKYIaX

CTpOCHUS U CBOMCTBa aHMJIMHA Ha
OCHOBC B3aMMMHOTI'O BJIMSIHUSA aTOMOB B
MOJICKYJIC, a TaK¥XKC CII0COOBI nojxy-
YeHHs U 00J1acTh MMPUMCHCHUA aHU-
JIMHA € TOMOLIBIO POAHOT'O A3bIKaA

" A3bIKAa XUMHUU.




OP2aAHUYECKUX COCOUHEHUU HA
npumepe aHUIUHA.

Ilonyuenue anununa. Peakuus

H. H. 3ununa.

Jdemoncrpamuu. Mogenu (1mapo-
CTEpPIKHEBBIE U 0ObEMHBIE) MOJIEKYIT
MeTHIaMuHa 1 aHuinHa. Dusuye-
CKME CBOWCTBA aHWJIMHA: arperar-
HO€ COCTOSIHHE, I[BET, 3aIlaX, OTHO-
IIeHUE K Boje. BzauMmoeiictBue
aHWJINHA C KHCcIoTaMu. B3anmoaei-
CTBHE ra3000pa3HbIX METHWIaAMHHA

U xJ0poBogopoaa. OTHOIICHUE aHU-
nUHa K OpOMHO¥ (HOTHOH) BOJE.
Komnekus aHUITUHOBBIX KPacuTe-
JIel U IpenapaTtoB Ha OCHOBE aHU-
JIMHA

HabGmrogats 1 ONMMCHIBATH JIEMOH-
CTpPalMOHHBIM XUMHUYECKUH JKCIIe-
PHUMEHT.

CobmroaTe mpaBmiTa SKOIOTHYECKH
TpaMOTHOTO U Ge30macHoro odparie-
HUS C TOPIOYUMHU U TOKCUYHBIMU
BEICCTBAMHU B OBITY U OKPYKAOMICH
cpene

AMHPHOKUCIIOTHI

AmuHoKanponosas kuciota. [Tonu-
aMUIHBIE BOJIOKHA, KanpoH. Peak-
1Us TONMKOHAeHcauuu. [lonamue 06
amuoax KapooHosvLx KUCIOm.
TToHsTHE 00 aMUHOKUCIIOTaX. AMHU-
HOKHCIIOTHI KaK OM(yHKIIMOHATH-
Hble amdoTepHble coenuHeHus. Du-
3UYECKHE CBOMCTBA aMUHOKHUCJIOT.
Ocobennocmu ouccoyuayuu amu-
HOKUCTIOM 8 B00HBIX pACMBOPAX.
bunonapuvie uonvt. Knaccnpuka-
LM 1 HOMEHKJIATYPa aMUHOKHCIIOT.

OnuceIBaTh CBOKMCTBA AMHUHOKHUCIIOT,
Kak On(yHKIMOHATBHBIX amdoTep-
HBIX COCTMHEHUHN. Y CTaHaBIIMBATh
MEXKIIPEAMETHBIE CBSI3H XUMHUHU

1 OMOJIOTHH Ha OCHOBE PACKPBITHS
OMOJIOTUYECKOH POIH U XUMUYIECKHUX
CBOICTB aMHHOKHCJIOT.

Habnrogats ¥ OIUCHIBATE IEMOH-
CTPALIMOHHBIA XUMUYECKUH IKCIIE-
pUMEHT




Junentunpl. IlentugHas cBs3b.
Cnoco0bI oTy4eHuss aMUHOKHCIIOT.
AMUHOKHCIIOTHI B IPHPOJE, UX Ouo-
Jnoeuyeckas pons. Hezamenumuole
AMUHOKUCTOMbI.

JdeMmoHncTpauuu. AnTeyHble pemna-
partsl, cojiepiKalie aMUHOKHCIIOTHI.
YnakoBKH OT IPOAYKTOB, COJEpka-
[IAX aMHHOKHCIOTHI H UX COJTH (TIpo-
IYKTHI IINTaHUsI, COAEpIKaIINe BeIe-
crBa ¢ kogamu E620 — riyramuHO-
Bas kucioTa, E621 — rmyrammuHaT
Hatpus, E622—525 —rayramuHaTH
npyrux metamios, E640 — riunmH,
E641 — neiinun). JlokasaTenbcTBa
aM(OTEepPHOCTH AMUHOKHCJIOT

Beaxu

JIO 14. Csoii-
cTBa OEJIKOB

Benku kak GHOMOJIMMEPBI, HX CTPO-
eHue (MepBUYHASI, BTOPHIHAS K TPE-
THYHAS CTPYKTYPBI), XUMHUYECKHUE
CBOMCTBA (JIEHATYpAIlHsI, THAPOIU3,
KaueCTBEHHBIE PEaKny — OuypeTo-
Basg M KCAaHTOINIPOTenHOBast). buoio-
rudeckre QyHKIMH OEJIKOB: CTPOM -
TesbHas, (epMEHTATUBHAS, 3AIHT-
Hasl, MPAHCHOPMHAS, CUSHATbHAS

u op.

OnwuceIBaTh CTPYKTYPHI H CBOMCTBA
0enKOB KaK OMonmoIMMepoB. YcTa-
HABJIMBATh MEXIPEIMETHBIC CBSI3U
XUMHUH U OMOJIOTUU HAa OCHOBE pac-
KpBITUST OMOJIOTUYECKOW POITU U
XUMHUUYECKUX CBOMCTB OEIKOB.
[IpoBoaNTH, HAOMIOATH U OTTHCHI-
BaTh XUMHWYECKUH OKCIIEPUMEHT




Jdemoncrpauun. [lenatypauus pac-
TBOpa KypHHOTO 0eiKa Nof IeHCTBH-
€M TeMIIepaTyphl, PacTBOPOB CoOJIeH
TSDKEJIBIX METAJIOB M 3TAHOJIA.
l'openre nTuubero nepa, MepCTIHON
HUTU U KyCOYKa HaTypaJIbHOI KOXKH.
L[BeTHBIE peaKIK OEIIKOB.
JlaGopaTopHbie onbITHI. 14. CBOIi-
CTBa OEIKOB

IMonsTHe JHK u PHK kakx 6uomnonumepsl. OmnuchIBaTh CTPYKTYPY M COCTaB
0 HyKJeHHOBBIX | OOmas cxema CTpoeHHs HyKJICOTHAA. | HYKJIEHHOBBIX KHCIOT KaK IOJIH-
KHCIIOTax CpaBHEHHE CTPOCHHMS, HAXOXKICHUE B | HYKJCOTHAOB. Y CTAHABIMBATH
kierke 1 pynkumii JIHK u PHK. MEXIPEAMETHBIE CBS3U XUMUU U
Buovt PHK u ux ¢pynxyuu. [lonamue | GMONOTHN Ha OCHOBE PAaCKPBITHS
0 OuomexHon02UU U ee UCNOIb306aHue.| OHOIOTMIECKOH PONU 3THX KUCIOT
Tonamue o zennoti unoICeHepuu. B Iiepeziade ¥ XpaHEHUH HACIIEACT-
Tennomooughuyuposanvie BEHHOW MH(pOpMALIUH
npooykmol. leMoHcTpanun. Monens
monekyisl JJHK. O6pasiist
MIPOYKTOB, TTOJydEHHBIX U3
TPaHCTEHHBIX (POPM paCTeHUH U
XKHUBOTHBIX. JIeKapcTBEHHBIE CPEICTBA
U TIpenaparhl, H3rOTOBJIECHHBIE C
TIOMOIIBIO TEHHON MHXEHEPUH
I'enernueckas [TonsTHE O TeHETHYECKOM CBA3M VcTaHaBIMBaTh B3aMMOCBSA3b MEXKAY
CBSI3b MK KJIAC- | M TEHETHYECKOM psjie Ha IpIMepe COCTaBOM, CTPOEHHEM H CBOIiCTBaMHU
CaMH OpraHude- B3aMMOIIEPEX0JJ0B MEX Ty KIIacCaMu NpPENCTaBUTENeH KIACCOB  YIJIEBOJO-

CKHX COEIMHEHUH

YTIIEBOJJOPOIOB M KHCIOPOA- U a30T-

POJIOB M KHCIIOPOJ- M a30TCOAepIKa-




coJiepKalux coenrnHeHnit. Mnnroct-
palus TeHeTUYEeCKOM CBSI3U HA MPU-
Mepe OpraHU4ECKUX COECIUHEHUM

PAa3INYHBIX KJIACCOB, COACPIKALINUX ABa

aroma yriaepoza. JleMOHCTpaluu.
ITepexon: 3TaHON — ITUIIEH —
STUJICHITTUKOJIb

HX coeaunennii. OnMuchIBaTL reHe-
TUYCCKHE CBSI3U MEXY KIIaCCaMU
YTIIEBOJOPOIOB C IOMOIIBIO POTHOTO
S3bIKA U SI3bIKa XUMUH

O0001enne
CHCTEMATH3aLUs
3HAaHUH O KHCIIO-
poJI- 1 a30TCO-
JIepIKaIKX opra-
HUYECKHUX COeIU-
HEHUAX

Knaccuduxaryst KHCIOpoa- u
a30TCOAEPIKALUX OPTAHUIECKUX
COE/IMHEHUH 110 HATMYUIO QYHKIIHO-
HanbHBIX rpymm. CoctaBinerne Gop-
MYJ ¥ Ha3BaHUU KUCIOPOA- U a30T-
COJIEpIKAIINX OPTaHUUECKUX COEIU-
HEHMI, UX TOMOJIOTOB U U30MEPOB.
CaoiicTBa npeacraBuTeNei BaKHEN-
IINX KJIACCOB 3THX COCIUHCHUIA,

HX MOJIyYeHHE U IPUMEHEHUE.
'enerndeckast cBs3b MEXKAY pazany-
HBIMH KJIacCaMH KHCIOPOJ- U a30T-
COJIEpIKAIINX OPTaHUYECKUX COEU-

Knaccudummposats kucmopoa- u
a30TCOoJep KaIe OPTaHUICCKIE
COCIMHEHUS [0 HATMYHIO QYHKIIHO-
HaNBHBIX Tpymnn. CocTaBIaTh Qop-
MYJIBl U IaBaTh Ha3BaHUS KUCIOPOI- U
a30TCOJePKAINM OPTaHUISCKIM
coennHeHnsIM. OMMUCEHIBATL CBOICTBA
IpeACTaBUTENeH BaXKHEUIIUX KJlac-
COB3TUX COCIMHEHUH, UX TTOTyYe-
HUE U IPUMECHEHUE C TOMOIIBIO
POJHOTO SI3bIKA M S3bIKA XUMUH.
YcTaHaBIMBATh TCHETHIECKYIO CBSI3b
MEXIY Pa3INuHbIMH KIIACCAMU KHC-

IIpakTuueckas
pabora Ne 1
«Mneatuduka-
IUsl OpraHude-
CKUX COEIMHE-
HU»

Pemenne »skcnepuMeHTanbHBIX 3a-
Ja4 10 HUIASCHTH(PUKAIUU OpTaHude-
CKHX COCIMHEHMIT

IIpoBouTh, HAOMIOATH U OTIHCHI-
BaTh XUMHUUYECKUHN IKCIEPUMEHT AT
MIOATBEPAKIECHUS CTPOEHUSI U CBOMCTB
Pa3JIM4YHBIX OPraHUYECKUX COECLUHE-
HUM, a Taoke X WACHTU(GHUKAIN C
TIOMOIIBIO0 KAUYECTBEHHbIX PEAKIIUI




HEHUN U yrieBojoponoB. Iloaroros-
Ka K KOHTPOJBbHOW pabote. Pemrenue

PacUETHBIX 3a1a1

JIOPOA- W a30TCOAEPKAMMUX OpPTaHHU-
YeCKMX COCIMHEHUH U YTIIEBOIOPO-
bi():}

14 TEMA 5. XUMUA 1
JXKI3Hb

4 IInactmaccsl ITonumepuzanus ¥ NOIUKOHIEHCA- XapakTepu30BaTh PEAKLUU OIUME-
Y BOIOKHA LSl KaK CIIOCOOBI ITOJTyYESHUsI CHH- pHU3aluU ¥ NOIUKOHIEHCAUN KaK
JIO. 15. 3Ha- TETUYCCKUX BRICOKOMOJICKYJISIPHBIX CIOCOOBI MOJTyYeHHsI CHHTETHYECKHUX
KOMCTBO C coenunenuil. [Tomyuenune uckycer- BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.
obOpazamn BEHHBIX BEICOKOMOJIEKYJIIPHBIX CO- OmnuceIBaTh OTJAETBHBIX
II1acTMace, eIMHEHNH XUMHIECKOH MOoIu(HKa- | TMpeAcTaBUTENEH MIacTMace U BOJIO-
BOJIOKOH U LUeN NPUPOAHBIX IOTUMEPOB. KOH, WX CTPOCHHE U KacCHu(UKa-
Kay4yKoB CrtpoeHue NoIMMEPOB: TMHENHOE,

MIPOCTPaHCTBEHHOE, CETIATOE.
[Tonsitue o mnactmaccax. Tepmo-
IUTACTUYHBIC U TEPMOPEAKTHBHBIC
nosumepbl. OTIenbHbIE TPEeICTaBU-
TEJIM CUHTETHYECKUX U UCKYCCTBEH-
HBIX MOJUMEPOB: (eHoI0hop-
MaJIbJAEeTUIHbIE CMOJIBI, IIOJUBU -
HUWIXJIOPHU, Te(IIOH, EIUTYIOUI.

LU0 C MOMOUIBIO POAHOIO A3bIKA
" A3bIKa XUMHH




IToHsTHE 0 XUMUYECKHUX BOJIOKHAX.
HarypasbHble, CHHTETHYECKHE U HC-
KycCTBeHHBIe BostokHa. Kiaccudu-
KaIsl ¥ OTJCNbHBIC TIPEICTABUTEIH
XUMHYECKHX BOJOKOH: alleTaTHOS
(TpualeTaTHBIH LICTK) U BUCKO3HOE
BOJIOKHA, 6UHUIXIOpUOHbLe (X10pUH),
nonunumpunsivie (Humpon),
noauamuomvie (Kanpow, HAlIOH),
noauspupnvie (1agcan).
Jdemoncrpauuu. Komiekuus cus-
TETHYECKHX ¥ UCKYCCTBEHHBIX I1O-
JTHMEPOB, MIACTMACC U U3/CTHiT 13
Hux. KOWIEKIHMA CHHTETHIECCKUX U
HCKYCCTBEHHBIX BOJOKOH U H3JICITHIA
u3 HUX. Pacnio3HaBaHue HaTypaib-
HBIX BOJIOKOH (XJIOMYaTo0yMaXHOTO U
JIBHSHOTO, MIETKOBOTO H IIEPCTSI-
HOT'0) M UCKYCCTBEHHBIX BOJIOKOH
(aeTaTHOro, BUCKO3HOI'0) IO OTHO-
LICHUIO K HAarpeBaHHIO U XHUMHYe-
CKHM peakTHBaM (KOHIEHTPUPOBaH-
HBIM KHCIIOTaM H LIEN0YaM).
JlabopaTopHble onbITHI. 15. 3Ha-
KOMCTBO € 00pa3iamu miacTMacc,
BOJIOKOH M Kay4yKOB




@DepMEHTHI

[Monstne o pepmeHTax Kak OUOIO-
THYECKHX KaTalu3aTopax 0eIKOBOMH
nipupoibl. OCOOCHHOCTH CTPOCHHS U
CBOMCTB (CENEKTUBHOCTD 1 3P dek-
THUBHOCTB, 3aBUCUMOCTb €HCTBHS OT
TeMnepartypsl 1 pH cpensl pactBopa)
(hepMEHTOB MO CPAaBHEHUIO C HEOP-
TaHUYECKUMHU KaTaJIM3aTOPAMH.
3HaueHne (QepMeHTOB IS )KU3HE-
JESITETEHOCTH JKUBBIX OPTaHU3MOB.
[IpumeneHue pepMeHTOB B IIPO-
MBIIJICHHOCTH.

JdemoncTpauun. JlekapcTBEHHBIE
CpEaCTBa, cofepxkanue GepMeHTHI:
«Ilerrcuny, «Me3um», «Dectaim

u 1p. CtupanbHbie mopomks (yma-
KOBKH), comepxarnne (epMeHTHI.
JeiicTBUE CHIPOTO U BAPEHOTO
KapTo¢ens WiIu MAca Ha PacTBOP
HepOKCHIa BOJOPOIa

Ha ocHoBe MeXIpeAMETHBIX CBSI3EH C
Ouonorueii ycraHaBIMBaTh O01IIEe,
0COOCHHOE U €IMHUYHOE 1T hep-
MEHTOB KaK OMOJIOTHYECKAX KaTajIu-
3aTOpOB. PackprIBaTh UX POJH

B OpraHM3alluy )KU3HU Ha 3emIie,

a TaK)K€ B ITUILEBOI M METUITMHCKOM
MIPOMBIIICHHOCTH

BuramMuHb!

[Tonsitue o BuTammuax. Hopmsr no-
TpeOIeHNs] BATAMUHOB U MX QYHK-
uuu. [loHsATHE 00 aBUTAMUHO32X,
TUTIOBUTAMHUHO3aX, THIIEPBUTAMH-
Ho3ax. Knmaccugukanus BUTAMUHOB.
Buramun C xak mpeacTaBuTeNnb BO-
JOpacTBOPUMbIX BUTAMUHOB U BUTA-
MHH A KaK MpeICTaBUTENh XKUPOpa-
CTBOPUMBIX BUTAMUHOB.

Ha ocHOBe MEXIpeIMETHBIX CBsI3eH ¢
Ouosorueil packpeIBaTh OMOIOTH-
YeCKYyIO POJib BATAMHUHOB M UX 3Ha-
YEHUE ISl COXPAHEHMS 3/I0POBbsI
YeJIoBeKa




JemoncTpanuu. O6pa3usl BuTa-
MUHHBIX MPENapaToB, B TOM YHCIC
nonuBUTaMuHbl. DoTorpadun
JKHUBOTHBIX U JIIOJICH C pa3IMuHBIMU
¢dopmamu aBuTaMuHO30B. McnibiTa-
HHUE CpeJbl PACTBOPA ACKOPOMHOBOM
KHUCIOTEI

I'opMoHBI

[TonsTHE 0 TOpMOHAX KaK OMONOTH-
YECKH aKTHBHBIX BEIIECTBAX, BBI-
TIOJHSIOIINX DHJIOKPUHHYIO perys-
LU0 JKU3HENEATETIHbHOCTH OpTaHM3-
MOB. Baxkneue cBoiicTBa ropmMo-
HOB: BBICOKas (PH3HOJIOTHUECKast
aKTHBHOCTb, INCTAHIINOHHOE JIeHCT-
BH€, OBICTPOE pa3pylIeHNE B TKAHAX.
Ot/ienbHbIE TPEICTABUTENH TOPMO-
HOB: MHCYJIMH U aJipeHaJINH.
[podmrakTuka caxapHoro auadera.

Ilonsmue o cmepoudybzx 2OPMOHAX HA

npumepe noaio8blx 20pMOHOS.
Jdemoncrpauuu. McnbiTanue amn-
TEYHOTO TIpenapara HHCYJIMHA Ha
6enok. Koymeknms ropMOHaIIBHBIX
MpernapaToB

Ha ocHOBe MEXIIpEIMETHBIX CBSI3CH C
Ouosnoruei pacKpbIBaTh XUMHUYE-
CKYIO TIPUPOIY TOPMOHOB U UX POIIb
B OpraHM3aLHU T'YMOPAIbHOM pery-
JSIIAY JeATENbHOCTH OPTaHu3Ma
YEIOBeKa




JlexapctBa JlexapcTBeHHAas XUMUS: OT ATPOXU- PackpsIBaTh pob 1eKapcTB OT (ap-
MHH U (hapMaKoTepanuu 10 XUMHUO- MAaKOTEPANUH 10 XUMHOTEPAIIUH.
Tepanui. AHTHOMOTHKH U THUCOaK- OcBanBaTh HOPMBI 3KOJOTHIECKOTO H
Tepuo3. HapkoTuueckue BemecTsa. 0e301macHOro oopalieHus ¢ JeKap-
Hapkomanusi, 6opn0a ¢ Hel u rpo- CTBEHHBIMU IIpenaparamu. Gopmu-
(humaKTHKA. pOBAaTh BHYTPEHHEE YOSKICHHUE O
JdemoncTpanuu. lomamnss, HETIPUEMIIEMOCTH JaXe OJHOKpAT-
TabopaTopHas ¥ aBTOMOOMIbHAs HOT'O IIPUMEHEHUs] HAPKOTUYECKUX
anTeuKu BELIECTB

[IpakTuueckas Pemenue sxciepuMeHTaIbHBIX 33124 IIpoBoaNTH, HAOTIOIATH U OTHCHI-

pabora Ne 2 Ha pacro3HaBaHME MIACTMACC BaThb XUMUYECKUM JKCIIEPUMEHT IS

«Pacno3naBanue (nonnaTHneHa, MNOJMBUHMIXIOPHUA, I/I,IleHTI/I(i)I/IKaL[I/II/I mjractMacc U BOJIO-

IracTMmacce (enonohopMatbaeruIHON) M BOJOKOH | KOH C IIOMOIIBI0 KaYeCTBEHHBIX

1 BOJIOKOH»

(xmomyaTo0yMaKHOTO, BUCKO3HOTO,
aleTaTHOT 0, KAIPOHOBOT'O, U3
HATYPaJILHOW IEPCTH U Ha-
TYpaJIbHOTO IIENKA)

peakuuit

TToaroroska x
KOHTPOJIbHOH
pabore.




K.p.Ne3
"OpraHmdeckue
coequueHus."

Amnanmus
KOHTPOJIbHON
paboTsl

CucreMaTu3amus
u 000011EHKE
3HAHUH 110
OpraHu4YecKou
XUMHAHI

68

Bceero yacos o xypcy




11 KJIACC. OBILAS XMMUS. BA30BBIN YPOBEHD

(2 4 B Hememo, Beero 66 )

TEMA 1. IEPUOJIMYECKHI 3AKOH U CTPOEHUE ATOMA

OTKpbITHE
J. W. Mennenee-
BBIM Ilepronnue-
CKOT'0 3aKOHa

I1pennoceku oTkpeitus Ilepuo-
JMYECKOTO 3aK0oHa. [1epgvle nonvlmu
KAaccupurayuy XumMuueckux
anemenmos. Cospementvie
npeocmasienus 0 GAACHeUUUX
NOHAMUAX XUMUU. OMHOCUMENbHAS
amomHas macca, amom, MOIeKyid.
Ilepuomnuecknii 3aK0H B
dopmynuposke 1. . Meneneesa.
[Teprom4HOCTH B U3MEHEHUH CBOMCTB
XMUMHYECKUX 3JIEMEHTOB M X
COCIMHECHMI

XapakTepu3oBaTh 3IEMEHTHI MaJIbIX
HEPHOJIOB 110 MX MOJI0kKeHuto B [1e-
proanyeckoit cucreme /1. 1. Men-
Jerneena.

Jasamw onpedenenusn aschetiuum
XUMUYECKUM NOHAMUAM: 8ewjecmeo,
XumMuyeckuti djemMenm, amom,
OMHOCUMENbHASA AMOMHAS MAcca,
U30mMonsl

Ilepuonnueckas
cuctema /1. U.
MenneneenBa

[epuoanueckas cucteMa XUMHYE-
CKHX JIEMEHTOB KaK rpapuiyeckoe
orobpaxenue [lepuoanueckoro 3a-
koHa. CTpyKTypa NepuouuecKoi
TabIUIBI KOPOTKOTO BapuanTa. [le-
puo/1b1 (GOIBLINE U MAllbIE) U TPYIIIIBL
(rmaBHbIe 1 MoGouHBIE). [Ipor-

OnpejienieHre BUIOB KiTacCU(PUKALIUH:
€CTECTBEHHOM U UCKYCCTBEHHOI.
BrimonHenne npsiMoro 1enyKTHBHOTO
noxasatenbcrBa. Co3ganue Mojenei ¢
BBIZICJIEHHEM CYIIIECTBEHHBIX
XapaKTePUCTUK 00BEKTa U UX
MPEICTABICHUEM B TPOCTPAHCTBEH-




HOCTHYECKas cuia u 3HadyeHue Ile-
puoauueckoro 3akoHa u Ilepuonu-
YECKOM CHCTEMBI.

3unavyenue [leproauaeckoro 3aKoHa 1
TTepuoanyeckoi cucTeMbl XUMHYECKUX
anementoB J[. 1. Menneneesa s
pa3BUTHA HAYKU M TOHUMAaHUS
XMMHMYECKOH KapTHHBI MUpA.
JemoHcTpanuu. Pa3nuunbie GopMbl
[lepronuueckoil CUCTEMbI XUMUYECKHUX
anementoB J[. I. MenpaeneeBa

HO-TpaduuecKOoi UK 3HAKOBO-
CHMBOJINYECKOH (hopMme.
IIporHo3mpoBaTh CBOWCTBA XUMHIECKUX
3JIEMEHTOB U UX COCAMHEHUH Ha OCHOBE
Ilepuonnyeckoii cucremst . W.
Mengeneesa. Koncrpyuposanue
[EPUOANYECKON TaOIUIBI XUMUYECKHX
3JIEMEHTOB C UCIIONIb30BAHUEM KAPTOUYEK

Crpoenue atoMa AToM — ciioxkHas yacTuua. Mcmopus [IpencraBnAaTh Cl10KHOE CTPOEHHE
OMKPLIMUS JIEMEHMAPHBIX Yacmuy 1 | aToMa, COCTOAILEr0 M3 sA1pa U
cmpoenus amoma. SIapo atoma: 9IEKTPOHHON 0000ukn. HaxomuTh
MIPOTOHBI U HEUTPOHBI. V130TOTIBI. B3aUMOCBS3U MEK/1y TIOJIOKEHUEM
Hzomonvl 6000p00a. DNEKTPOHBI, snemenTa B [Tepuoauueckoii cucreme /1.
KOPITyCKYJISIpPHO-BOJIHOBOH Jyalu3M. W. Menzeneea 1 CTPOEHUEM €0 aTOMA.
CtpoeHue MEKTPOHHOH 000I0UKH. CocTaBiaTh MMEKTPOHHbIE U
OJeKTPOHHBIN ypOBeHb. BaneHTHbIe 9NEKTPOHHO-Tpaduueckue GopmyIisl
anekTpoHbl. OpOuranu: aTtoMoB S-, p- u d-aremenmos
S- 1 p-. Pacnpenenenue 351€eKTpOHOB 110
9HEPIreTUYECKUM YPOBHSIM U OPOUTAIISIM.
d-Onemenmopi. DneKTpOHHAS
KOH(Urypauus aroma
Ilepuonnueckuit Xumnueckuii snement. Tpu Gpopmy- [IpencraBnare pa3BuTHE HAYYHBIX
3aKOH U CTpOe- nupoBku [lepuonuueckoro 3akona: JI. | Teopuii Mo crnvpaiiv Ha OCHOBE TpeX
HHE aToMa W. Menpeneesa, cCOBpeMeHHas U dopmynuposok Ileprogmueckoro

MMPUYIUHHO-CJICACTBCHHAA, CBA3BI-

3aKOHa.




BaIoLIas EPUOTUYHBIC U3MEHEHUS
CBOWCTB 3JIEMEHTOB C [IEPUOAUYHO-
CTHIO B U3MEHEHUH BHEIIHUX JJIEK-
TPOHHBIX CTPYKTYpP UX aTOMOB.
DU3NYECKUI CMBICI IOPSIKOBOTO
HOMepa 3JIeMEeHTa, HoMepa Iepruoia u
HOMEpa rpyIIbL.

[TeproiM4HOCTH U3MEHEHHUS CBOWCTB
XUMHYECKUX HJIEMEHTOB,
00pa30BaHHBIX UMH MPOCTHIX U
CJIO’KHBIX BEILIECTB B IEPHOJAX U
rpynmnax. JJIeKTPOHHbIE ceMecTBa.
Ocobennocmu cmpoenust amomog d-
anemenmog. Cemenicmso
f-anemenToB

OnuceIBaTh CTPOCHHE aToMa M CBO¥-
CTBa XMMHYCCKHUX DJIEMEHTOB U UX
coemHeHNH Ha ocHoBe [lepuoanye-
ckoit cucremsl 1. 1. Menneneena.
Omuocumo xumuyeckue 31eMenmol K
MOMY UNU UHOMY DNeKMPOHHOMY
cemelicmgy. Packpwisams ocobeHHOCmU
cmpoenus amomos

d-onemenmos u f-onemenmos

TEMA 2. CTPOEHME BEIIEC

TBA

KoBanentHast
XAMHUUYECKast
CBSI3b

Braropoiabie Ta3bl, MPUYMHA UX CY-
I[ECTBOBAHMUS B AaTOMApPHOM COCTOSI-
Hun. KoBasieHTHasI CBA3b KaK CBSI3b,
BO3HHKAIOIIAsi 32 CYCT 00pPa30BaHUs
OOIIHX IEKTPOHHBIX T1ap nymem
nepeKpblBaAHUS JNEKMPOHHBIX OP—
oumaneu. KpaTHOCTh KOBAJICHTHOM
CBSI3M.

OOBSICHATH MHEPTHBIE CBOMCTBA
01aropoAHLIX Ta30B 0COOEHHOCTIMU
CTPOCHUS X aTOMa. XapaKTepHU30BaTh
KOBAJICHTHYIO CBS3b KaK CBS3b,
BO3HHUKAIOIIAsS 33 CYeT 00pa3oBaHUs
OOIIMX SNEKTPOHHBIX AP nymem
NnepexpuIBaAHUs INeKMPOHHBIX
opoumaneti. Knaccuduuppo-




OOMEHHBIH U JOHOPHO-aKIENTOPHBII
MEXaHM3MBI 00pPa30BaHUs KOBAICHTHOM
cBs13U. DneKTpooTpruareabHOCTh (D0).
Krnaccndukarms KoBaIeHTHBIX CBS-
3eit: mo D0 (mossipHas U HETOJSIPHAsT).
Junonu.

3aKOH [IOCTOSHCTBA COCTaBa AJIs
BEIECTB MOJICKYIAPHOTO CTPOCHHSL.
Jemonctpanuu. Komrexmus

BEII[ECTB C KOBATCHTHBIM TUIIOM
XUMHYECKOH CBS3U

BaTh KOBAJICHTHBIE CBS3H 110 PA3HBIM
OCHOBAHUSM. Y CTaHABJINBATh 3aBU-
CHUMOCTb MEX/Iy TUIIOM XMMHUYECKOH
CBSI3U, TUIIOM KPHCTAIIIMYECKOM pe-
LIETKH ¥ (PU3UYECKIMHU CBOMCTBAMHU
BEILIECTB

Honnas
XHUMHUYECKast
CBSI3b

Wonbl 1 ux kiaccuuKamys: mo 3a-
psiny (aHHOHBI U KaTHOHBI), TI0 CO-
cTaBy (MPOCTHIE U CIOXKHEIE). Cxema
o0pa3oBaHuss HOHHOU CBsi3U. Pop-
MynvHas eounuya. OmHocumenrbHOCMb
Kaaccugurayuy Xumuyeckux ceéazell Ha
UOHHbIE U KOBATIEHNHbIE NOJIAPHbIE.
Jemonctpamuu. O6pa3ibsl MUHEPAIOB U
BCIICCTB C MOHHBIM THIIOM CBS3HU.
OKCHA KaJbLUs, Pa3IMYHBIX COJEH,
TBEP/bIX IEJI0YEH, ramuTa, KaJlblnuTa

XapakTepu3oBaTh HOHHYIO CBSI3b KAK
CBSI3b, BOBHUKAIOIIYIO ITYTEM OT/a4H
Wy puema dekTpoHoB. Kirac-
cH(UIHMPOBATH HOHBI 110 PA3HBIM
OCHOBaHUSM. Y CTaHABJIMBATh 3aBH-
CHUMOCTH Memuy TUIIOM XHMH‘{CCKOﬁ
CBSI3H, THIIOM KPUCTANTHIECKOH pe-
MIETKH ¥ (PU3HUECKIMHU CBOMCTBAMH
BEILIECTB

Mertans! u cria-
BBI. MeTammue-
CcKasg XuMHu4ecKas
CBSI3b

O06mue puznyecKkre CBOMCTBA METAJIIOB!
3JIEKTPOIPOBOIHOCTb, IPOYHOCTD,
TETIONPOBOHOCTh, METAITHYCCKHIM
OJIeCK, MIACTHIHOCTD.

Xapakrepu30BaTh METALTHIECK VIO
CBA3b KaK CBS3b MEK/Y aTOM-HOHAMH B
MeTanax u CruiaBax mocpeaCTBOM
0000I1IECTBIIEHHBIX BaJEHT-




Cnnasoel uepnvie u ygemmusvie. Cmain,
yyeyn. Jlamyms, 6pOH3a, MeTbXUOP.
Metamindeckas cBs3b. 3asucu-
MOCHb 3IeKMPONPOBOOHOCIUL
METAJUIOB OT TEeMIEPaTYPHhI.
Jemoncrpanuu. Komrexmus
MeTtanaos. Kommekims criaBoB

HBIX 3JIEKTPOHOB. OOBACHATD €AUHYIO
IPUPOY XUMHUYECKUX CBS3EH.
VcTaHaBIMBaTh 3aBUCUMOCTD MEKLY
THUIIOM XMMHUUYECKOH CBSI3U, TUIIOM
KPHCTAJLIMUECKOH peIeTku U Gpusu-
YECKUMHU CBOMCTBAMH BELIECTB

ArperaTHble co-
CTOSIHUS BEILECT-
Ba. Bonopoanas
CBSI3b

ArperarHble COCTOSIHUS BEIL[ECTBA

Ha IIpuMepe BoJbl. 3aKOH ABOTazpo.
[lepexompr BemecTBa U3 OAHOTO
arperaTHOTO COCTOSTHHUS B IPYTOE.
Banoepsaanvcoso szaumodeiicmasue.
MexxMOIeKyIIpHas BOAOPOJHAS

cBs3b. MexaHU3M ee 00pa30BaHMA HA
npuMepe Bobl U cnupmos. CBoicTBa
BEILECTB C 3TUM THIIOM CBSI3H.
AHOMaIbHBIE CBOWCTBA BOJIBI,
00yCIOBIICHHEIC MEXXMOICKYISPHOH
BOJIOPOJHOH CBsA3BIO. M cnoawsoea-

Hue 600bl 8 ObLMY U HA NPOUZBO0-

cmee.

BnyTtpumonexynspHnas BOJIOPOJHAS
cB13b. Ee 3Hauenue @ opeanusayuu
CMPYKMYypbl HCUSHEHHO BAHCHBIX
Op2aHUYecKUX Geujecms.

Xapakrepu3oBaTh 0COOCHHOCTH
arperaTHOro COCTOSIHUS BELIECTB Ha
OCHOBE MOJIEKYIAPHO-KHHETHU-
YECKUX MPEICTABICHHMN.
VcTaHaBIMBAaTh MEKIPEIMETHEIE
CBsI3H ¢ (DU3HUKOIl Ha 3TOI OCHOBE.
VcTaHaBIMBATh MEKIPEIMETHEIE
CBSI3H C OMOJIOTHEN HA OCHOBE pac-
CMOTPEHUs IPUPOIBI BOJIOPOIHOMN
CBSI3H U €€ POJIM B OPTaHU3ALUH JKHBOMH
MaTepHu




JemoncTpanuu. Bosronka nona.
Mozernb MOJISIpHOTO 00BEMa ra3000-
pas3HbIX BemecTs. [lomydenne u pac-
[I03HaBaHHUE ra30B: YIIICKUCIOTO rasa,
BOZIOPOZA, KHCIOPOIa, aMMHAKa,
omunend, ayemunena

Tunel Kpucran-
JTUYECKHUX
peleToK

JIO 1. Ompe-
JIeJIeHUE CBOMCTB
HEKOTOPBIX
BEIICCTB HA
OCHOBE THIIA
KPHUCTAIUTTIECKO
i perieTku.

JIO 2.
O3HaKOMJICHHE C
KOJIEKIIeH
MOJIMMEPOB:
[J1aCTMacc 1
BOJIOKOH 1
HA3JIeJINH U3 HUX

[TonsATHe 0 KpUCTATITMYECKUX
pemerkax. TUIbl KpUCTAIUINIECKUX
pEIIeTOK: HOHHAs, MOJIEKYJIApHas,
aTOMHas1, MeTaTHIecKas. XapaK-
TepHbIe (PH3UIECKUE CBONCTBA BENIECTB,
00yCIIOBIEHHBIE THUIIOM
KpucTaumdeckoi pemerku. [Ipo-
THO3MPOBAHME CBOMCTB BEIIECTB 110
TUIY KPUCTAITMYECKOH peIeTKu

u o0OpaTHas 3a1aya. AJIIOTPONIHS,
00yCIIOBIEHHAS THITOM KPHCTaJTH-
YECKOU pelIeTKH.

Xapaxmepnvie 6uovl Kpucmaiiu-
yecKkux peuemox memannos. AMopdHsie
BEIIECTBA, UX OMAUULLMENbHbIE
ceoticmea. JlemoncTpanuu. Monenu
KPUCTAIINYECKUX PEIIETOK PA3JIMUHBIX
TunoB. [Ipumeps! BelecTs ¢ HOHHOM,
aTOMHOM, MOJIEKYJISIPHOW U MeTa-
JINYECKOH KPUCTATMYECKUMH
peIIeTKaMu.

Krnaccuunupoars TBep/bie BeliecTBa
Ha KPUCTAIUTMIECKHE U aMOPQHBIE.
VcTaHaBIMBaTh 3aBUCHMOCTD MEXITY
TUTIOM XMMUYECKOW CBSI3H, THIIOM
KPHUCTATITUIECKOH PEIIeTKH

U (U3NYECKUMH CBOHCTBAMHU
BemecTB. OOBSCHATH  SBICHHE — AIO-
Tpormu. MIUTIOCTpUpOBAaTh 3TO  SBIIE-
HHE PA3TUYHBIMI IPUMEpPaAMHU




JlaGopaTopHble onbIThI. 1. Oripe-
JIeNIeHHe CBOWCTB HEKOTOPBIX BELIECTB Ha
OCHOBE THUITa KPUCTAIUTMYECKOI
peieTky. 2. O3HaKOMIICHHE C
KOJUIeKIUEH MOJMMEPOB: IIACTMAcC U
BOJIOKOH M M3JEINH U3 HUX

YucTsle BemecT- Otauune cMecel 0T XUMUIECKUX Haxozmuth oTinyus cMecei 0T XUMu-
Ba U CMecU coeluHeHHi. 'oMOreHHbIe U rete- yecKux coeuHeHui. OTpaxarh COCTaB
JIO 3. XectkocTh | poreHHbie cMecu. MaccoBasti U 00b- CMECEH C ITIOMOIIBIO HOHSITHUS «I0JIS»
BO/IbI. eMHasl JJ0JI1 KOMIIOHEHTa B CMECH. MaccoBasi U o0beMHast. [Ipon3BoUThL
710 4. IIpumecu. BnusHue npumeceit PacyeThl ¢ UCIONL30BAHUEM YTOTO
O3HAKOMIICHIE C Ha CBOMCTBa BemecT. MaccoBas 1 HOHATHSA. Y CTAHABJIUBATH 3aBUCHMOCTD
MUHEPATbHBIMU 00beMHas 1011 puMeceit. MKy PasTHIHIMU B (1)1/131/1qu1<£/1);
BOJAMHU Knaccugukayus xumuveckux CBOHCTBAaX KOMIIOHEHTOB CMeCEH U
6euecme no CeneHu YUCHonbl. croco0amu UX pas3aeseHus

Jemonctpamuu. O6pa3us MUHEpa-
JIOB ¥ TOPHBIX NOpoJ1. OOpasipl 0Uu-
IEHHON caxapo3bl U HepahHUHUPO-
BaHHOT'O KPHCTAJUTMUECKOTO caxapa,
coJieprKalero npumecu. /Jucmun-
JAYUA 600bl KAK CHOCOO OUUCTKY OM
npumeceil.

JlaGopaTopHble onbITh. 3. XKect-
KOCTb BOJIbI. Y CTPAHEHHE JKECTKOCTH
BoJbI. 4. O3HAKOMIIEHHE C MUHE-
paJbHBIMU BOJJAMHU




Pemenne 3amau

Pemenne 3anad Ha HAXOXKAECHUE MACCHI
(o6pemMa) KOMITOHEHTA B CMECH, MaCChI
YHCTOTO BELIECTBA B 00pasIie, MacCOBOH
JIOJU TIpUMece

Pemats 3a1a4n Ha HAXOKICHHE MACCHI
(o6bema) KOMITOHEHTA B CMECH, MAaCChI
YHCTOTO BEIIECTBA B 00pasIie, MaccOBOMH
JIOJTH TIpUMECeH

Jucnepcueie
CUCTEMBI

JIOS . O3na-
KoMnenue ¢
oucnepcrvimu
cucmemamu

[TonsiTHE O IUCTIEPCHBIX CHCTEMAX.
JucnepcHast ¢aza 1 TUCTIEpCHOHHAS
cpena. Knaccudukanus 1ucnepcHbIX
CHCTEM 8 3A6UCUMOCTIU O A2Pe2amHto20
COCMOSIHUSL QUCNEPCHOLL (hazbl U
oducnepcuonnoil cpedvi. I'omoeennvle u
2emepozentvle OUCHepCcHble CUCTHEMbI.
T'pybooucnepcuvie cucmemvl: oMynbCu,
cycnensuu, a’spo3oau; ux
npedcmagument u 3Havenue.
Tonxooucnepcuvle cucmembvl: 2enu u
30JU; UX npedcmagument u 3Hayenue.
Konnouonvie cucmemul, ux omaudus om
UCTUHHBIX pacmeopos. dghgexm
Tunoans. I'eau: nuwesnvle, Kocme-
muueckue, MeOuyurckue, o6uoio-
2uiecKue U MUHEpanbHble; UX npeo-
cmasumenu u 3Havenue. Koaeyasyus.
Cunepesuc.

Jemounctpanuu. Odpasyuvl pasiuyunbix
OUCNEPCHBIX CUCEM. IMYTbCUL,
cycnenzuu, aspo3o.u, 2enu u 301uU.
Ionyuenue xonnouo-

Xapaxmepuszosamo pasnuunsie munvl
OUCNEPCHBIX CUCMEM HA OCHOBE
aespe2ammozo coCmosAHUA OUCTEPCHOLL
Gasvl u ducnepcuoHHoLl cpeobl.
Packpvieams ponv pasnuunvix munog
OUCNEPCHBIX CUCTEM 8 IHCUZHU NPUPOOLI
u obwecmsa




HO20 pacmeopa u3 xXiopuoa siceesd
(111). Koazyrsyust nonyuennozo
pacmesopa. dgpghexm Tunoans.
JlabopaTopHble onbIThL. 5. O31a-
KOMeHUe ¢ OUCNEPCHbIMU CUCTe-
mamu

I1pakTuyeckas
pabota Ne 1

[Mony4enwne, cobupaHue U pacrios-
HaBaHUE Ia30B. BOJOPO/a, KHCIOPO/Ia,
YIIEKUCIIOTO Ta3a, aMMHaKa, dMmuileHd,
ayemuiena

IIpoBoauTh, HAOMIOIATE M OMTUCHIBAThH
XMUMHYECKHUH SKCIIEPUMEHT 10
MOJIY4EeHUI0, COOMPAHUIO U PacIio-
3HABAaHUIO ra30B

ITosTopenue u o606meHue TeM «CTpoeHHe aToMay
u «CTpoeHHe BelIecTBay.

O06001maTh MOHATUS «S-OPOUTANIBY,
«p-opOuTaBY, «d-0poumansy, <Ko=
BAJICHTHASI HETIOJIIPHASI CBA3DY, «KO-
BaJIEHTHAS TIOJIAPHAS CBA3bY, K HOHHAS
CBSAI3bY, «BOJIOPOJTHAS CBSI3bY,
«METAJUINYECKAS CBSA3bY, KHOHHAS
KPHCTAIUTAYECKAs PENIeTKay, «aTOM-
Hast KPUCTATHYECKAS PEIIETKa,
«MOJIEKYIISIpHAs KPUCTATMYECKast
peleTKay, «MeTaTIecKast
KPUCTATHYECKAS PEIIIETKAY.
OrpaHu4YKMBaTh MOHATHS «XUMHUYC-
CKasl CBSI3b», «KPHCTALTHYECKAs
pemeTkay.




OnuceIBaTh U XapaKTePH30BaTh
cTpyKTypy Tabmnusl «Ileprognye-
CKasi CHCTEMa XMMHYECKUX HJIEMEHTOB
. . Menzeneesa» (kopotkas Gpopma)

KonTponbhas padora Ne 1 mo Temam « CTpoeHHE aToMay
u «CTpoeHHUe BEIIeCTBa

ITpoBoauTsb pedueKcuio COOCTBEHHBIX
JOCTIKEHUH B IO3HAHUU CTPOCHMUS
aToMa M CTPOCHHS BEIIeCTBa.
AHanmnpoBath pe3yIbTaThl KOHT-
POJBbHOMU pabOThl U BBICTPAUBAaTh IIYTH
JOCTHKEHHS KETaeMOT0 YPOBHS
YCTICITHOCTH

TEMA 3. 3JIEKTPOJINTUYECKAS JUCCOLIUALIAA 19 wacos

PactBopsr

PacTBOpBI KaK FTOMOTEHHBIE CHUCTE-
MbL. Pacmeopeniue kax Quauxo-
Xumuyeckuil npoyecc. Poib BOIbI B
Iporecce PaCTBOPEHHUS BEIIECTB.
PactBopuMOCTb 1 Kiaccuukaus
BELIECTB MO ATOMY IIPU3HAKY:
pacTBOpHMbIE, MAJIOPACTBOPUMBIE

U HepacTBOpUMbIE. MaccoBas 10t
BEIECTBA B PACTBOPE.

Monsapuas xonyenmpayusa éewjecmaa.
Omauuue ceoiicms pacmeopa om
CBOLICME YUUCHIO20 PACMEOPUMES U
pacmeopennozo gewyecmaa.
Munepanvhvle 600bl KAk npupooHvie
pacmeopul.

OrmpenensTs MOHATUS «PACTBOPBD U
«pactBopuMocThy. Kiaccudunuposars
BEIIECTBA 10 MPU3HAKY PacTBO-
pumoctu. OTpakaTh COCTaB pacTBOpA C
IIOMOIIBI0 OHATHI «MaccoBast

JIOJISI BETIIECTBA B PACTBOPE» M «MO-
JISAPHAS KOHYEHMPAYUs 8eujecmeay




Jemoncrpanun. Paznnunas pac-
TBOPHUMOCTB BEIIIECTB B BOJC M HHBIX
pacTBOpHTEISIX. MI3MEHEHHE OKPaCKH
BEIIECTBA ITPHU NEPEX0/Ie U3 TBEPIOTO
COCTOSIHHS B PacTBOP

(na mpumepe cymbdara memn (11),
xiopuaa kobansta (11))

Pemenne 3amau

Pemenne 3ama4 Ha pacdet MaccoBOt
JIOJIV BEILIECTBA B PAcTBOpPE
Y MOJISIPHOW KOHILIEHTPAIUH

PemaTs 3amaun Ha pacdyer MaccoBoit
JIOJTH BEIIIECTBA B PACTBOPE
U MOJIIPHOI KOHIEHTpAIHI

DNEKTPOIUTHI U
HEDJICKTPOJIUTHI

[MonsTre 00 MeKTpoIUTaX U He-
aneKTponurax. OCHOBHbIE MTOTOKCHHS
TEOPUH AEKTPOITUTHUECKOI
quccouuanyu. Mexanuzm ouccoyuayuu
sewjecme. DneKmporumuyeckas
duccoyuayus Kaxk pe3yib- mam
cuopamayuu 2NeKmpoauma.
Cmynenuamas ouccoyuayus
anekmpoaumos. CTEeneHb MEeKTPO-
JIUTHYECKON ANUCCOLUAINH.

CuiibHbIE U cl1a0ble JIEKTPOIUTEL
YpaBHEHHUS JIEKTPOIUTHUECKOMN
mucconuaryu. [lonstue o cpene
pactBopoB (pH cpedwr).
JemouncTpanuu. OOpasib! BEIeCcTB-
AIIEKTPOJIUTOB U HEIEKTPO-

OmpenensTs MOHATHS «IJIEKTPOIHUTED,
CHEDTIEKTPOIUTEI», «ANEKTPO-
IUTHYecKas auccoruanusy. dopmy-
JIMPOBATh OCHOBHBIE ITOJI0KEHUST TEOPUH
SJIEKTPOIUTUIECKON TUCCOITUATIAH.
XapakrepusoBaTh CIIOCOOHOCTh
9JIEKTPOJINTA K JUCCOLMALINY Ha OCHOBE
CTETIEHHU EKTPOIUTHUECKON
JIUCCOLIMAINY. 3aiChIBAaTh YPABHEHHUS
ANEKTPOIUTHIECKON AUCCOIUAIIAH, 6
mom wucie

U cmynenyamotl.

HaGmronats 1 onuchbIBaTh JIEMOH-
CTPAUMOHHBIA XUMHYECKUN
SKCITIEPUMEHT




JINTOB. HccnenoBanue
bIeKTpHYe- CKO# MIPOBOIUMOCTH|
[pacTBOpOB 3IIEKTPOJIHUTOB H

HEIJICKTPOJIUTOB. 3aBUCHMOCTh CTCIICHHU|

NP TNATI - _TUUeCKAT  MTUCCAITHATIAUI O

Kwucnorel.

JIO6.
O3HaKOMJIEHHE C
KOJIJIEKIIAEH
KHUCIOT

OrmpeienieHne KUCIOT B CBETE TEOPUH
HIEKTPONUTHIECKOH JICCOLIMALIHH.
Oxpacka HHIUKATOPOB B PaCTBOPax
kucnot. O0IIre XUMUIeCcKre CBOMCTBa
HEOPraHMYECKUX M OPTaHHIEeCKUX
KHCIIOT B CBETE MOJIEKYJISIPHBIX U
HOHHBIX ITIPECTaBIICHUI:
B3aUMO/ICHCTBUE C METAJUIAMH,
OKCHJIAMHU U THAPOKCHUIAMH METAJUIOB,
COJISIMH. Y CJIOBHSI BO3MOYKHOCTH
MIPOTEKAHMUS PEAKIU MEKITY
snexTponutamu. Cneyuguueckue
c60UCMBA A30MHOLL, KOHYEHMPU-
POBAHHOU CepHOU U MYPABLUHOU
Kucion.

Jemoncrpanun. Pazbasnenue KoH-
LEHTPUPOBAHHON CEPHOI KUCIIOTEL.
Obyenusanue caxapa u yeinono3vl
KOHYEHMPUPOBAHHOU CEPHOU KUC-
Jaomotl. Bzaumooeticmeue kKonyen-
mpupo8annol u pazbasieHHoll
azommotl kuciomol ¢ medwvio. Kou-

XapakTepu3oBaTh KUCIIOTHI B CBETE
TEOPHHU AIEKTPOTUTHUECKOM JUCCO-
nuanuy. Pasnnuats obiee, ocoOeHHoe U
eIMHUYHOE B CBOMCTBAX A30MHOI,
KOHYEHMPUPOBAHHOU CepHOUL U
Mypasvunoti Kuciot. [IpoBoants,
HaOJIF0IaTh U OITUCHIBATh XUMHUECKUH
9KCIEPUMEHT C TIOMOIIBIO POJTHOTO
SI3BIKA M SI3BIKA XUMUH




JEKIUS IPUPOAHBIX OPTaHHYECKUX
KHCIIOT.

JlaGopaTopHble onbIThL. 6. O3Ha-
KOMJICHHE C KOJUTEKIIHEeH KHCIOT

OCHOBaHMUS.

JIO 7. TTony-
YEeHHE U CBOMCTBA
HEPaCTBOPHUMBIX
OCHOBaHUH.

JIO8.
O3HaKoOMJICHHE

C KOJUIEKIIMEH
OCHOBaHUN

Omnpenenennie OCHOBaHUI B CBETE
TEOPHH AEKTPOIUTHUECKON TUCCO-
nuanuu. OKpacka MHAMKATOPOB B
pactBopax menoueid. Kiaccupukanms
OCHOBaHHMH 110 TIPU3HAKaM pac-
TBOPUMOCTH B BOJE, HANUYUS @ CO-
cmase amomog kuciopooa. Oouue
XHUMUYECKHE CBOMCTBA IIeNIoueH,
HEepacTBOPUMBIX OCHOBAaHMIA: B3a-
UMOJCHCTBUE C KUCIOTAaMU, KUCIIOT-
HBIMH OKCHJIaMH, COJIsiMU. Pasznoxe-
HHE HEPaCTBOPUMBIX OCHOBaHHUH.
Bzaumooeiicmeue wenoueil ¢ opea-
Huyeckumu coedunerusmu (pernonom,
kapboHnosvimu kucromamu). Ceolicmea
0ecKUCIOPOOHbIX OCHOBAHULL: AMMUAKA
U amMuHO8

6 CpagHeHulU.

Jemoncrpanuu. Komnekuus meno-
Yell M CBeXKENONyYeHHBIX HepacT-
BOPUMBIX THIPOKCUJIOB Pa3IMYHBIX

XapaxkTepru3oBaTh OCHOBAHHS B CBETE
TEOPHH IEKTPOIUTUYECKOU JTUC-
conpaiuu. Pasanuare odmiee, oco-
OEHHOE U €IMHUYHOE B CBOMCTBAX
THIIPOKCHUJIOB U OECKUCIIOPOTHBIX
OCHOBaHMI.

IIpoBoguth, HAOMIOAATE W OIMHUCHI-
BaTh XHWMHUYECKHH HKCIEPUMEHT C
MOMOIIBIO POJIHOTO A3bIKA U A3bIKA
XUMHUHN




MeTaioB. Peaknns HeHTpanu3anuu.
[Tony4uenue HepacTBOPUMOTO
OCHOBAHUS U PaCTBOPEHHUE €TO

B KuUcnoTe. [lonyuenue aumuarxda

U e2o g3aumooelicmeaue ¢ Xi0po8o-
00p000oM («ObLM Be3 02HS).
JlaGopaTopHble onbIThl. 7. [Tony-
YEHHE U CBOICTBA HEPACTBOPHUMBIX
ocHoBanwuii. 8. O3HaKOMIIEHNE

C KOJUIEKIIMEH OCHOBaHUM

Comu .

JIO 9. O3na-
KOMIIEHHE C
KOJUIEKITHEH
MPUPOJI- HBIX
MHHEPAJIOB,
COJIepIKAIIHUX COJTH

Ormpeienienne cojeil B cBeTe TEOpUU
HIMEKTPONTUTHIECKOHN TUCCOITUAIIHN.
Kuaccupukarus coneit: cpeaHue,
KHCIIBIE, 0cHO8Hble. O0IIne XuMude-
CKHE CBOICTBa COJIEil: B3aUMOIEHCTBHE C
KUCIOTaMH, IeTI0YaMH, METaIIaMH U
COJIAMU. DIEKTPOXUMUYECKUI P
HAIpsDKEHUH METaJUIoB

U €r0 UCIOJIb30BaHUE IS XapaKTe-
PHUCTHKH BOCCTaHOBHTEIBHBIX
cBOMCTB MeTaiuoB. Ceoticmea

KUCTbIX coell.

IIpencraButenn comed M HUX 3Haye-
HHUE: KapOoHAT Kalblius, opTodochar
KaJTbITHS.

Kauecmsennvle peaxyuu na xiopuo-,
cynopam- u kKapOOHAM-AHUOHDL,
KamuoH aMMOHUsL, KAMUOHbL Jcele3d
(1) u ocenesa (111).

XapakTepu3oBaTh COJIM B CBETE TCOPUH
ANEKTPOTUTHUCCKOM TUCCOITHAITHH.
Pasnuuars o01ee, ocobeHHOE U
€/IMHUYHOE B CBOMCTBAX CPETHUX U
KHuCHbIX coneit. [IpoBoanTs, HabMIOMATH
M OITMCHIBATH XUMHUUECK I
9KCHEPUMEHT C TIOMOIIIBIO POJTHOTO
S3BIKA U SI3BIKA XUMHH




Jemoncrpanuu. Komnexmus comneit
paznuuHoi okpacku. Komneknus
OMOJIOTHUECKUX MaTepUajoB, Cojiep-
Kalux kapOoHaT U Gocar KanbLus.
Komneknust KOHIUTEPCKUX PhIXJIUTENeH
TecTa, 00bSICHEHHE PUHIUIA UX
JICUCTBUS U IEMOHCTpAIHS
Pa3pBIXIUTEIBHON CITOCOOHOCTH.
Tamenue conpl ykeycom. Ka-
yecmeennvle peakyuu Ha Kamuonbl u
anuonvl. Boimecnenue medu orcenezom
uz pacmeopa cyivgpama meou (11).
Ionyuenue uoouda ceunya u
deMoHcmpays e2o pacmeopumocmu 6
3A6UCUMOCIU OM MeMNePAMypPbl
pacmeopa (nonyuenue

«3010mbLX yeuiyeky). JlaGopaTopHbie
onbIThI. 9. O3HAKOMIIEHHE C
KOJUIEKIMeH IPUPOTHBIX MUHEPAJIOB,
COZIepIKALIUX COJTU

T'upponns

JIO10. UcnbiTanue
pacTBOPOB KHCIIOT,

OCHOBaHHH U cojei
WHIAKATOPaMH.

JIO11. I'uzponus couneid.

JIO 12. Tuaponus
XJIOPHUIIOB U al[eTaToOB
IIEJIOYHBIX METAIUIOB

I'maponu3s kak 0OMEHHOE B3aUMO-
JeficTBHe BemecTB ¢ Bogoi. OOpaTu-
MbIH TUAPOIIU3 COJEH MO IEPBOM U
nocaedyrowum crenessam. [ naponns no
KaTHOHY U aHuoHy. MloHHBIE

XapakTepu3oBaTh I'MAPOIIN3 KaK 00-
MEHHOE B3aUMOJIEHCTBUE BELIECTB C
BOJIOM. 3aUChIBAaTh YpaBHEHHUs pe-
aKIMH TUAPOJIN3a PA3IMIHBIX COJICH.
PaznuyaTh ruApOIM3 0 KATHOHY U




U MOJIEKYJSIDHbIE YpaBHEHHUS T'MJIPO-
m3a. Cpema (pH) pacTBOpoB THAPO-
mu3ytomuxcss  conedl.  HeoOpaTumbiii
TUPOJIN3 COJEH.

Obpamumbiii eudpoaus opeanuie-

CKUX coedunenuli Kak ocHo8a

o0bMena gewecms 8 HCUBLIX Opea-
HUZMAX.

Obpamumsiil eudponuz AT® kax
0CHOBA dHepeemuuecko20 0OMeHa 8
DICUBLIX OP2AHUSMAX.

JemoncTpanuu. Pasnnunsle ciy-

Yyau I’UAPOIN3a CoJel U IEMOHCTpa-

LU CPeJibl PACTBOPOB € TOMOIIIBIO
MHIIUKAaTOPOB Ha MpHMepe KapOOHaTOB
LIEJIOYHBIX METAIIOB, XJIOpHUIA
aMMOHHS, aleTata aMMoHusL. /101y~
uenue ayemuiena 2uopoaU3OM

Kapouoa xanbyusi.

Jla6opaTopHbie onbiThl. 10. Mc-
MIBITAHUE PACTBOPOB KHCIIOT, OCHO-
BAaHMI U COJIEH MHAWKATOPaMH.

11. Tuaponus coneit. 12. T'maponus
XJIOPUZIOB

U alleTaTOB LIEJIOYHBIX METAJIIOB

aHuoHy. IIpejcKa3biBaTh PEaKIuio
Cpeibl BOJHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHIILHBIM OCHOBAHHEM H
cnaboit KUCTOTOH, CIa0bIM OCHOBAHUEM
U CUIIBHOUM KHCIOTON. Packpwigams
DPOIb 0OPAMUMO20 2UOPOIU3A
op2anuuecKux coOeOUHeHull Kak OCHOGbl
obmena sewjecmas

6 DICUBLIX OP2AHUIMAX U 0OOPAMUMO20
eudponuza AT® rkax ocnoswvl
9HEPeeMUYeCK020 0OMEHA 8 IHCUBLIX
opeanusmax. [IpoBoANTD, HAOTIOIATH U
OITUCHIBATh XUMUIECKUI IKCIIEPHUMEHT
C IOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XAMUU

IIpaxTudeckas pabora Ne 2. Peenne 3KCriepruMeHTaIbHBIX
3aj1a4 Ha WICHTU(DUKAIHI0O HEOPTaHHUECKUX U
Op2anuU4ecKux coeouHeHull

IIpoBonuTh, HAOMIOAATE U OTIMCHIBATD
XUMHUYECKUU SKCIEPUMEHT IS
UICHTUPUKAITNA HEOPTAHUIECKHUX U
OpeanuyecKux coeouHenutl ¢ TOMOIIBIO
KaueCTBEHHBIX peakiuil




Tloemopenue u 0600wenue memuvt « Teopus
INEKMPOTUMULECKOU OUCCOYUAYULY

0b60bwame 3HaHus 0 K1aAcCCUuKayuu u
CBOLICMBAX OCHOBHBIX KIACCO8
HeopeaHUyecKux t Op2aHudecKux
COeOUHeHUll 8 ceene meopuul
NEKMPOTUMULECKOU OUCCOYUAYUU.
Yemanasnusame enympunpeomemmuie
C6853U MeJCOY OpeaHuyecKoll u
HeopeanuyecKou xumuetl @ cgeme
00wez20, 0cobeHH020

U COUHUYHO20

Pewenue 3aoau

Pewamv 3a0auu na pacuem no xu-
MUYECKOMY YPAGHEHUIO, U3DbIMOK
00H020 U3 peazupyiouux gewecms, ¢
yuacmuem gewjecma, co0epIHCaujux
npumecu

Konmpoavnas paboma Ne 2 no meme «dnekmponumu-
yeckas ouccoyuayusiy

TIposodums peghnexcuro cobcmeeHbix
Q0CMUNCEHULL 8 NOZHAHUU CEOUCME
OCHOBHYIX KNACCO8 HEOP2AHUHECKUX U
Opeanuueckux coeouneHull 8 ceeme
meopuu S1eKmpoIUMu4ecKoll
Juccoyuayuu. AHaIu3Uposams
pe3yabmantvl KOHMpPOIbHOU pabomul u
8bICMPAUBAb NYMU 00CIMUICCHUS
JHCenaemoeo ypoeHs YCnewmHoCmu




TEMA 4. XUMNYECKUE PEAKLIMN

Kaccupuxanus
XUMHUYECKHUX
peakinit

Peaxyuu, uoywue 6e3 usmenenus
cocmasa seujecms. Knaccnpukanus no
YHCIY ¥ COCTaBY PEarupyroInx BEIecTB
Y IPOJYKTOB peaKinu. Peakiuu
pa3ioKeHusl, COCAMHEHHSI, 3aMCIICHUS U
o0MeHa B HEOPTaHUYECKON XUMHHU.
Peakyuu npucoeounenus,
omuweniienus, 3ameweHust u
U30MePU3AYUU 8 OP2AHUYECKOL XUMULU.
Peaxyuu nomumepuzayuu Kax
yacmuull Cay4ail peakyuil
npucoeouHeHusl.

DK30- U 9HJI0TCPMHUYUECKHE PEAKITHH.
Tepmoxumuueckue ypasrenus. Pacuem
KOuuecmeda menio- mol no
MEPMOXUMUUECKUM YDABHEHUSIM.
JeMoHcTpanuu. DK30TepMUAY-

HOCTb PEaKI[UH CEPHOI KMCIOThI

C TUAPOKCHIOM HATpusi. DHAOTEP-
MHUYHOCTb PEaKIMU JIMMOHHON KHC-
JIOTHI C THAPOKApOOHATOM HATPHSL.
Bzaumoodeiicmeue anromunus ¢ ce-

poti. Paznosicenue nepmaneanama
Kanus. Bzaumooeiicmeue Hampus

U Kaavyus ¢ 60001. Bzaumooeticmaue
YUHKA C CONAHOU KUCTOMOII.

KnaccuduimpoBars XuMHIeCKHe
PEaKLUH 1O PA3INIHBIM OCHOBAHHSM.
Paznuuams ocobennocmu
Kaaccuguxayuu peakyui

6 OpeanUuecKol XUMUU.
XapakTepu3oBaThb TEIIOBOH 3peKT
XHUMUYECKUX PEaKIUi U Ha €T
OCHOBE Pa3JIM4aTh 3K30- M DHAOTEP-
MHYeCKHe peakuu. Ompas+cams
Meniogoul Ihpexm Xumuueckux
peaxkyuil na nucbme ¢ HOMOWLIO
MEPMOXUMULECKUX YPAGHEHUIL.
Ilposooums pacuemul na ocroge
MePMOXUMUYECKUX YPAGHEHUIL.
Habutoath 1 ONUCHIBATE IEMOH-
CTPALMOHHBIN XUMHUUECKUH
JKCTIEPUMEHT




Bzaumooeticmsue orcenesa ¢ pac-
meopom cyrvpama meou (11).
Onvimul, unmocmpupyiowjue npa-
euno bepmonne, — obpasosanue
ocaoka, eaza uau c1aboo d1eKm-
poauma

CxopocTtb
XUMHYECKOI
peakuuu

[TonsATHE O CKOPOCTH XUMHUUYECKHUX
peaxiuii. 3aBUCUMOCTh CKOPOCTH
peakuuy OT KOHIIEHTPALUH, JaBICHUS,
TeMIepaTypsl, IPUPOJIbI PEarupyronux
BEIECTB, IO UX CO-
[IPUKOCHOBEHUS. 3akon Oelicmeyio-
Wux macc.

JleMoHcTpanuu. 3aBUCUMOCT CKO-
POCTH pEeaKIK OT IIPUPO/IbI BEIIECTB Ha
IIpUMeEpe B3aUMO/ICHCTBHS pac-TBOPOB
Pa3IMYHbBIX KUCIOT OJMHAKOBOM
KOHIIEHTPAIMH C OJJUHAKOBBIMU
rpaHyJlaMy IMHKA W B3aUMO/IEHCTBHIE
OJIMHAKOBBIX KYCOYKOB MarHusi, MHKA
1 Kelle3a ¢ COJITHON KUCIIOTOM.
B3aumozaelicTBue pacTBopa cepHOit
KHCIIOTBI C PACTBOpPaMHU THOCYJIb(ara
HaATpUs PA3IMYHON KOHIIEHTPALIUH.
Bs3aumopeiictBue

Xapakrepu3oBaTh CKOPOCTb XHMH-
YEeCKON peakyu U paKTopbl 3aBU-
CHUMOCTH CKOPOCTH XUMHUYECKOM
peaxIuu OT MPUPOJIbI PEarupyOLIIHX
BEIIECTB, UX KOHIICHTPAIHH, TEMIIe-
paTyphl, U011 COPUKOCHOBEHUS
BemiectB. [IpoBoauTE, HAaOMIOAATH U
OIMMCHIBATh XUMHUYCCKHU M OKCIIEPUMEHT
C TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHUHU




PacTBOpPOB CEPHO KUCIOTHI U THO-
cynb(aTa HaTPUS IPU PAITUIHBIX
Temreparypax. Modens Kunsue2o ciost

Pewenue 3a0au

Pewenue 3a0au na XUMUHECKYIO
Kunemurxy

Pewiamo 3a0auu na XUMUYECKYIO
KUuHnemuky

Karanus

JIO13. TTony-
YeHHe KUCIIOpo/ia ¢
MOMOIIIBI0 OKCH/IA
mapranna (V) u
Kamanazol

cbipo2o Kapmogens

Karammzaropsr. Katanus. omoeen-
HbIU U 2emepOo2enHblil KAmanius3.
[IpuMepbl KaTaTUTHYECKUX TPOLIec-
COB B IPOMBIIIIICHHOCTH, TEXHHUKE,
ObITy. DEpPMEHTHI M UX OTIHYHS OT
HEOPraHMYEeCKNX KaTaTH3aTOPOB.
[Ipumenenne Karann3aTopoB

" GpepMeHTOoB. JleMOHCTpaLHH.
PasnoxeHne nepokcua BOJ0poa ¢
ITOMOIIBIO

HEOPraHMYECKHX KaTalu3aTopoB
(FeCl,, KI) nnpupoaHbIx 00beKTOB,
coJiep Kanux Karanasy (Cripoe Msco,
kaprodens). Mneubuposanue 63au-
MoOeticmaus dtcene3a ¢ CoNAHOU
KUCIOMOU ¢ NOMOWbIO YPOMPOnU-
na. Komekyust npooykmoe numa-

HUsl, NOJIYYEHHbIX C NOMOWbIO SH3UMOE.

JladopaTopHsle onbIThI. 13. [Tony-
YEHHE KHCIIOPO/a C MOMOIIBIO OKCH/IA
mapranna (IV) u kamanasze

cbipo2o Kapmogens

XapaxkTepu3oBaTh KaTaIM3aTOPbl U
KaTalu3 KaK CIOCOObI YIIPaBIeHHUS
CKOPOCTBIO XUMHUYECKON PeaKIuH.
OCHOBE MEKIPEIMETHBIX CBSI3EH C
OuoJIoTHEl ycTaHaBINBATH OOIIIee,
0COOCHHOE U eIMHUYIHOE IS hep-
MEHTOB KaK OMOJIOTMIeCKUX KaTa-
NU3aTOPOB. PacKphIBaTh UX POIH

B OpPTaHM3ally KU3HN Ha 3emIie,
a TaKKe B IUILEBOM U METUIIMHCKOU
MIPOMBIIIIEHHOCTH. [TpoBOIUTS,
HaOMI0JaTh M OITMCHIBATh XUMHUUE-
CKHUI 9KCIIEPHMEHT C TIOMOIIBIO
POHOTO SI3BIKA U 3BIKA XUMUHU

Ha




O6parumMocTh

OOpaTtumbie U HEOOpATUMBbIC PEAKIIUH.

XapakTepu30BaTh COCTOSIHUSA XU~

XUMHUYECKUX XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0| MUYECKOTO PABHOBECHS U CIIOCOOBI €T0
peakiuii. CMEIICHHS Ha [IPUMEPE TOJIyICHHUS cMerenws. [IpeckaspiBaTh Ha-
XuMugeckoe ammuaka. Cunmes ammuaxa 6 MPaBJICHAE CMEMICHHUS XUMUIECKOTO
paBHOBeCHE npomviuaennocmu. Ilonamue 06 PaBHOBECHS ITPU U3MEHEHUH YCIIOBUI
ONMUMATLHBIX YCI0BUAX NPOBEOCHUS. MPOBEICHHST 0OPATHMON XMMUIECKOMH
MeXHONI02UUECKO20 NPoYyeccd. peakiuu. ApryMEeHTUPOBaTh BHIOOP
Jemonctpaumuu. OOparuMble peakiud | ONTHMAJIbHBIX YCIOBHUN [IPOBEICHUS
Ha IpUMepe TOTyIEHUs POIaHKIa TEXHOJOTHYIECKOTO MpoIiecca.
xernesa (111) u Habmonenus 3a Ha6uroath ¥ ONTUCHIBATH JICMOH-
CMEIIIEHUEM PABHOBECHS 110 MHTCH- CTPALMOHHBIN XUMHYECKHIA
CHBHOCTH OKPACKH TPOIYKTa peak- JKCIIEPUMEHT
IIUH TIPU U3MEHEHUH KOHIIEHTPAIHN
PEareHTOB U MPOAYKTOB. BiausiHue
memnepamypol u 0aelieHus Ha
oumepuzayuio okcuoa asoma (1\V)
OKHCITUTETRHO- CreneHb OKHCIEHUS U e onpeaeneHue | XapakTepu3oBaTh OKHCIUTENBHO-
BOCCTAHOBHTEIb- HEIE | TI0 GOPMYJIE COETMHEHUS. BOCCTAQHOBHUTEIBHBIE  PEAKIMH  KaK
peakuuu (OBP) OKHUCITUTENEHO-BOCCTAHOBUTEILHBIE MPOIIECCH, TMPH KOTOPBIX HM3MEHsI-

JIO 14. Pe-akuus
3aMeIeHHsT MeTH
JKETIe30M B PacTBOpe
cynbgaramenu (11).
JIO 15. TTonyuenwue
BOJIOPOJIa B3aHIMO-
JeACTBHEM KUCIIOTBI C
IIUHKOM. JIO 18
U3ydenne peakiuu

93 o

peaxiyn. OKUCIUTENb U BOC-
craHoBuTeNb. OKHUCIEHHE U BOCCTa-
HoBieHUe. CocTaBiIeHUe ypaBHEHHI
OKHCIIUTENbHO-BOCCTAHOBHTEIBHBIX
peaxiuii METO10M 3JIEKTPOHHOTO
OanaHca.

I0TCS CTENEHU OKHCICHUS aTOMOB.
Cocrasnats ypaBHenusst OBP

C TOMOIIBI0 METOAA 3IEKTPOHHOTO
GanaHca.

IIpoBoanTs, HaOMOZATH M OMHCHI-
BAaTh XUMHYICCKUN SKCIICPUMEHT C




Jemounctpanuu. [Ipocreifimne okucanTensHO-
BOCCTAaHOBHTENBHBIE PEAKIIMH: B3aNMOJEHCTBHE IUHKA
C COJISTHOM KHCIIOTOH 1 kenesa ¢ cynbdarom meau (11).
JlaGopaTopHble onbIThI. 14. Peakiys 3amenieHus
MeJTH JKene30M B pacTtBope cyibdaramenn (11).

15. TTonmy4yeHue BOIOpO/Ia B3aMMO/ICHCTBHEM KHCIIOTHI C
HUHKOM. JIO 18 M3yueHue peakuuu B3auMOJCHCTBUS
CyIb(UTA HATPHUS C IEPOKCHAOM BOIOPOJA.

TIOMOMIBIO POAHOIO A3BIKA U A3bIKA
XUMHHU

DIeKTPOIH3 DNEeKTPOIIN3 PaCTBOPOB U PACILUIABOB AIIEKTPOIUTOB Ha XapaxkTepu30BaTh AEKTPOIU3 KaK
HpuUMepe XJI0puIa HaTpus. DIEKTPOIUTHIECKOE OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIN
nosy4enue anoMunus. [Ipaktudeckoe 3HaueHne nporecc. [IpenckaspiBaTh KaToIHbIE 1
JNEKTPONn3a. I anb- 6aHONAACMUKA U 2AIb8AHOCHE2US. | AHOJIHbBIE IIPOLIECCHI U OTPaXaTh UX HA
JemouncTpanuu. Moens anextponuzepa. Moaens MAChME IS PACTUIABOB U BOJTHBIX
ANEKTPOIU3HON BaHHBI IS OJIYUEHUS ATFOMUHUS PacTBOPOB AIIEKTPOJIUTOB. PackpbIBaTh
MIPAKTUYECKOE 3HAYHHE 3JIEKTPOJIN3a
OO6m1re cBOMCTBY XMMHUECKHE CBOWCTBA HEMETAIJIOB KaK OKHCIUTENeH. | XapaKkTepu30BaTh OOIIHEe XUMUIECKUE
HEMETAJJIOB BsaumoseiicTBre ¢ MeTaliaMu, BOAOPOJIOM U IPYTUMHU CBOICTBA HEMETAJIOB KaK OKHCIHUTENEH
JIO16. O31a- HeMeTamaMu. CBOMCTBa HEMETAIOB KaK 1 BOCCTAaHOBMTEJIEH HA OCHOBE CTPOCHUS
KOMIICHHE C BOCCTaHOBHUTENEH. B3anmoelicTBre ¢ MpOCThIMU 1 WX aTOMOB U TIOJIO’KEHUST HEMETAIIOB B
— CIIOYKHBIMH BellleCTBaMU-OKHcauTensiMu. Oduyas PAY DIEKTPOOTPULIATEIIEHOCTH. §
HEMETAIOB XapakmepucmuKa 2ai02eHo8. Hab6nronats v onuchIBaTh XUMHYECKU T

JemoncTpauun. BzaumoaeiicTBue HaATpUsi U CypbMBbI C
cepoii. 'openue cepsl, yriasu pocopa B KUCIOPOJE.
B3aumopeiicTBre XJIOpHON BOIBI

C pacTBOpoM OpoMua U HOUAA

kanus (Hatpus).JIabopaTopHsie onbIThI. 16. O3Ha-
KOMJICHHE C KOJUIEKLEeH HEMETaII0B

OKCHEPUMEHT C TOMOIIBIO POJHOTO
S3bIKA U A3bIKa XUMHUHU




OoOmue
CBOMCTBaA
METAJIIIOB
JIO17. O3Ha-
KOMIIEHHE C

KOJUIEKIIHEH
METAJIOB

Ilonoorcenue memannog 6 Ilepuoouueckoii cucmeme u
0COOeHHOCIU CIMPOEHUS UX AMOMO8 U KPUCIAILOE;
obuue gusuueckue ceoticmea memanios (nosmopenue).
OO01ye XMMHYECKHE CBOMCTBA METAJIIOB KaK
BOCCTaHOBHUTEJICH: B3aUMO/ICHCTBHE C HEMETAIIIAMU
(rajoreHamu, cepoii, KUCIOPOIOM), B3aUMOJICHCTBHIE
[IEJIOYHBIX U [IEOYHO3EMENBHBIX METAJLIOB C BOAOIA.
CBoiicTBa, BHITEKAIONIUE U3 OJT0KESHHUS METAILIOB B
IIEKTPOXUMHUECKOM PsiTy HANpsDKEHUs (B3arMO-
JIefCTBHE C paCTBOPAMH KHUCIOT
U COJIei), MeTaITIOTePMUSL.
Obwue cnocodbl noryueHuss Memanios.
JemoncTpanmnu. B3anmonelictue
HATpHs U CYpPBMBI C XJIOpOM. ['OpeHHe MarHus W
AITIOMUHUS B KUCIOpOAe. Bzaumooeticmsue meou
€ KOHYEHMPUPOBAHHBIMU CEPHOU

u azommoul Kuciomamu. JIaGopaTopHbIe ONbITHI.,

17. O3HAKOMIIEHUE c KOJIJIEKIIMEN Merasiosl9,
CpaBHUTEIbHAS XapaKTePUCTHKA BOCCTaHOBHTENNBHON

CITOCOOHOCTH METAIIJIOB

00600111aTh 3HAHUS U JIeNIaTh BBIBOIbI
0 3aKOHOMEPHOCTSIX TOJOKEHHS 1
M3MEHEHUM CBOMCTB METAJIJIOB B IT1E-
puonax u rpynmnax [lepuoamaeckoit
CHCTEMbI. XapaKkTepu30BaTh 00IIHe
XUMHWYECKUE CBONCTBA METAJJIOB
KaK BOCCTaHOBUTEJIEH HA OCHOBE
CTPOEHHS MX aTOMOB U ITOJIOKECHUS
METAJJIOB B DJIEKTPOXHUMHUIECKOM
PARY HaIPSHKEHHUSL.

IIpoBoauTh, HAOMIOAATE U OTIHCHI-

BaTh XUMUYECKUU SKCIICPUMEHT C
TIOMOMIBXO POOHOIO A3BIKA U A3bIKA
XUMHH




Kopposust IToHsATHE O KOPPO3UM METAIOB KaK| XapakTepu30BaTh M OMKCHIBATH KOP-
METaJIOB OKUCIUMENbHO-80CCIMAHOBUMENLHOM PO3HIO METAIUIOB KAK OKUCIUMENbHO-
npoyecce. CriocoObI 3aIUTHI OT HEe. 680CCMAHOBUMENLHBLI NPOYECC
JleMOHCTpaLUH. Pe3ynbTarhl | U COCOOBI 3AIIUTHI METAIIOB OT
KOPPO3MH METAIIOB B 3aBHCHMOCTH OT | KOPPO3HH.
YCIIOBHH €€ MPOTEKAHMUS OmnuckIBaTh IEMOHCTPAMOHHBIH
XUMHYECKHIA SKCIICPUMEHT
Tenemuueckas Ionamue o eenemuueckoil cesa3u Xapaxmepuzosamb ceHemuueckyio

C6A3b MeHCOY
KAaccamu Heop-
2AHUYECKUX U
OpeaHUYeCKUX
sewecms

u eenemuueckom psioe. I enemuueckutl
PAO Memaia u Hememanid.
Ocobennocmu eeHemuuecko2o paoa u
2CHEMUYECKOUl C853U 8 OP2aAHU-

yeckoll xumuu. Bzaumocesnsw
HEOP2aHUUeCKUX U OP2AHUYECKUX
seujecms.

Hemoncrpauuu. //paxmuyeckoe
ocyujecmenenue nepexoos.
1.Cu—CuO0—CuSO,—Cu(OH),—~CuO

2.P—P,0,—H,PO,—Ca,(PO,),
3.C,H,OH ,C,H, C,H,(OH),
—CH,COH —C,H,Br,

CB513b MeHCOy KAACCaAMU OpeaHuye-
CKUX U HEOP2AHUUECKUX COCOUHEHUT U
ompanxcams ee Ha NUcbMe

¢ nomoubo 0600weHHOl 3anucu
«yenouku  nepexodogy. Konxkpemu-
3Uposamsv  maxue Yenouku ypasHe-
HUAMU XUMUYECKUX PeaKyull




Ilpaxmuuecxas
paboma Ne 3

Tenemuueckas c6s3v Meafcdy Kuac-
camu  HeopedHUuyeckux u  opeanuvye-
CKUxX eeugecme

TIposooums, Habaooams u onucvl-
68aNMb XUMUYECKULL IKCnepumMenm 0
noOmMeepHcOeHUs 2eHeMmUu4eckoll Ces3U
MEACOY KAACCAMU HEOPSAHUYECKUX U
OpeAHUYECKUX 6eujecms

TToBTOpeHue u 06001IeHIE TEMBI « X UMUYECKHE

peakum»

O6001maTh 3HaHUs O KIacCUupUKAIUA 1
3aKOHOMEPHOCTSIX IPOTEKAHMS
XMUMHYECKUX PEaKIlnii B opra-
HUYECKOHW M HEOPTAaHNYECKON XIMHU.
VcTaHaBIMBaTh BHYTPUIPESIMETHBIC
CBSI3M MEXK/Iy OPTaHUYECKOH U
HEOPTaHWYECKON XMMHEH B CBETE
o0riero, 0COOEHHOTO

1 eTUHIIHOTO

Konmponvnas paboma Ne 3 no meme «Xumuueckast

peaxkyusy

ITpoBoanTE pedeKCHI0 COOCTBEHHBIX
JOCTIDKEHHI B TO3HAHUHU KJIac-
cu(UKaLUKN U 3aKOHOMEPHOCTEN
TIPOTEKAHNS XUMIYECKIX PeaKInii

B OPTaHUYECKOIl M HeOpraHMIEeCKOH
XUMUHU. AHAJIM3UPOBATh PE3YNIbTAThI
KOHTPOJIBHON PadOTHI M BEICTPANBATh
IIYTU JOCTHIKCHHUS KEJIaCMOI'0O

YPOBHS YCIIEIIHOCTH




NToroBbIn ypok — KoHdepeHUmMs «Pofb Xumun B Moen
SKN3HNY

Onpenensatb UCTOYHUKN MHPOPMa-
UK, nonyyaTb M aHanM3npoBaTb
MHopMaLmio, roTOBUTb MHpopMa-
LUMOHHBIN NPOAYKT 1 NPeacTaBnAThb
ero. CoBepLleHCTBOBaTb KOMMYHU-
KaTUBHYHO KOMMETEHTHOCTb, BbICTY-
nasi nepe 04HOKNAacCHUKamu, oT-
cTamnBas u 060CcHOBbIBas cCO6CTBEH-
HY0 TOYKY 3pEHUSt; yBaxaTb MHEHNE
OMMOHEeHTa Mpu obcyxaeHun
BOMPOCOB CEMMHapPa 1 coobLLEeHNI
(cobCTBEHHOrO M O4HOKITACCHUKOB)
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