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1. Ilnanupyemblie pe3yJibTAaThl OCBOCHHUSI Y4eOHOI0 Kypca

BbInycKHUK HAy4YuTcs (Ha 6a30BOM ypOBHE):
- IOHUMAaTh XUMUYECKYI0 KapTUHY MHpPa KaK COCTABHYIO YaCTh LIEJOCTHOW HAYYHOM
KapTHHBI MUDPA;
- PacKphIBaTh POJIb XUMHUU W XUMHUYECKOTO IMPOU3BOJCTBA KAK MPOU3BOAUTEIBHOM
CWJIbI COBPEMEHHOTO OOIIIECTBA;
- (GopMyIUpOBaTh 3HAYEHWE XMMUU M €€ JOCTHKEHHMM /Ji1 MOBCEAHEBHOM KU3HU
YEJI0BEKa;
- YCTaHABJIMBATh B3AUMOCBS3b MEXK1y XUMHUEH U IPYTUMU €CTECTBEHHBIMU HayKaMU;
- (opMynmHpOBaTH OCHOBHBIC TIOJOKCHHSI TEOPUU XUMHUYECKOTO CTPOCHUS
OopraHnyeckux coeanHeHuit A. M. bytnepoBa U WILTIOCTPUPOBATh UX NIPUMEPAMU U3
OpPraHWYECKOU U HEOPTaHUYECKON XUMUHU;
- apryMEHTHPOBAaTh YHUBEPCAJIbHBIA XapaKTep XUMHUYECKUX TMOHSTUNA, 3aKOHOB U
TEOPUH ISl OPraHUYECKON U HEOPraHUYECKOW XUMMUHU;
- popmymupoBath Ilepuoguueckuii 3akon [[. 1. MenpaeneeBa U 3aKOHOMEPHOCTH
W3MEHEHUI B CTPOCHUHU U CBOMCTBAX XUMHUUYECKHUX DJIEMEHTOB U 00Opa30BaHHBIX MU
BeIIeCTB Ha ocHOBe [lepuoamveckoil cucTeMbl Kak TpaduuecKkoro OTOOpaKeHUS
[Ieproanueckoro 3aKkoHa;
- XapakTepu3oBaTh S- M P-3JEMEHTHI, a TAKXKE MKEJIE30 IO HUX MOJIOKEHUIO B
[Tepuomuueckon cucreme /. 1. Mennaeneena;
- KJaccu(uIupoBaTh BUAbI XUMUUECKON CBSI3U U TUIBI KPUCTAJUIMYECKUX PEIIETOK,
OOBSICHSIT MEXaHU3Mbl HMX O0pa3oBaHUs U JIOKa3blBaTh EIUHYIO TMPUPOLIY
XUMHUUYECKUX CBA3EH (KOBAJICHTHOM, HOHHOW, METAJNTMYECKOM, BOJIOPOTHOM);
-OOBACHATh TMPUYMHBI MHOTOOOpa3usi BEIIECTB, HWCIOJIb3Ys SBJICHUS H30MEPUH,
TOMOJIOTHH, aJJIOTPOITHH;
- KJIaccu(UIMPOBaTh XMMHYECKUE PEAKIIMM B HEOPTraHWYECKOM W OpraHWYeCKOM
XUMUU 110 PA3IMYHBIM OCHOBAHUSM U YCTAHABIUBATH CIEIIM(PUKY THUIIOB PEAKIUI OT
o0111ero 4epe3 0COOEHHOE K €IMHUYHOMY;
- XapaKTepU30BaTh THAPOJIN3 KaK CHEIU(UUHBI OOMEHHBIN MPOIECC U PACKPHIBAThH
€ro pPoJib B )KUBOM U HEKUBOM MPUPOJIE;
- XapaKkTepUu30BaTh AIEKTPOJIH3 KaKk  crenuUuYHBIHA OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIN MPOLIECC U €r0 MPAKTUYECKOE 3HAUCHUE;
- XapaKTepU30BaTh KOPPO3UIO METAUIOB KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
MPOIIECC U MpeJiarath CrocoObl 3allUThHI OT HEE;
- KJIaccu(UIMpoBaTh HEOPraHUYECKUE U OPraHUYECKUE BEIleCTRA,;
- XapakTepu3oBaTh OOIME€ XHWMHYECKUE CBOMCTBA BaXXKHEUIIMX  KJIACCOB
HEOPTaHUYECKUX U OPraHUYECKUX COCAMHEHUN B IJIaHE OT OOIIEro Yepe3 0COOCHHOE
K €IMHUYHOMY;
- WCIOJIb30BaTh 3HAKOBYIO CUCTEMY XMUMHUYECKOTO sI3bIKa JJISI OTOOPaKEHUsSI COCTaBa
(xumMHueckue GopMyIIbl) M CBOMCTB (XUMUYECKHUE YPABHEHHS) BEIIECTB;
- HACMOJIb30BaTh MpaBUjia U HOPMbI MEKIYHAPOJIHOM HOMEHKIJIATYPHI JJi Ha3BaHUI
BeleCTB 1Mo (opmynaMm u, HAO0OPOT, MJIs COCTaBIEHUS MOJCKYJISIPHBIX M
CTPYKTYPHBIX (hOPMYJI COCTMHEHUN TI0 MX HA3BAHUSM;
- 3HaTh TPUBHAIbHBIC HA3BaHUS BAXHEHIIMX B OBITOBOM  OTHOIICHHH
HEOPTaHUYECKUX U OPTaHNUYECKUX BEILECTB;



- XapakTepu3OoBaThb  CBOWCTBA, IMOJyYEHHME M NPUMEHEHHE Ba)KHEWUIIUX
MpPEICTaBUTENICH KJIACCOB OPraHUYECKUX COEAMHEHUH (alKaHOB, aJKEHOB, AJIKUHOB,
aJIKaJUEHOB, AapPOMATHUYECKUX YTJIEBOJAOPOJIOB, CHUPTOB, (EHOJIOB, AallbJIETUIOB,
MpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT, CIOXHBIX 3(QUPOB U KUPOB,
yTJ€BOJ0B, AMUHOB, aMUHOKHCIIOT);

- YCTaHABIIMBATh 3aBUCUMOCTh SKOHOMHUKHU CTPaHbl OT TOOBIYM, TPAHCIIOPTUPOBKU U
nepepadoTKU yrieBOJAOPOIHOIO ChIpbs (He()TH U MPUPOTHOTO rasa);

- JKCHEpPUMEHTAJIbHO  MOATBEPXKJATh COCTaB W CBOMCTBA  Ba)KHEWUIIUX
NPEACTABUTENCH U3YYEHHBIX KJIACCOB HEOPraHUYECKUX W OPraHMYECKUX BELIECTB C
COOJIOJIEHUEM TMpPaBUJ TEXHUKH O€30MACHOCTH JJs pPabOThl C XUMUYECKUMU
BEII[ECTBAMH U JTaOOPATOPHBIM 000PYIOBaHUEM;

- XapaKTepU30BaTh CKOPOCTh XUMUYECKON PEAKIIMH U €€ 3aBUCUMOCTh OT Pa3IMYHbIX
(bakTopoB;

- XapaKTepu30BaTh XMMHUYECKOE PABHOBECHE U €r0 CMEIIECHHE B 3aBUCHUMOCTH OT
pa3IuyHBIX (HaKTOPOB,;

- TPOU3BOAUTH PaACUEThl MO XUMHUYECKUM (opMyllaM U YpaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUHN MEXTY YYaCTHUKAMU XUMHUYECKUX PEaKIIHiA;

- coOmoaTh MpaBWila 3KOJOTMYECKOW O€30macHOCTHM BO B3aMMOOTHOLIEHUSX C
OKpY>Karollel cpeloil nmpu oOpallleHuu ¢ XUMUYECKUMH BEIIECTBaMU, MaTepuaiaMu
Y IIPOLIECCAMM.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS (Ha 0a30BOM YPOBHE):

— HCIIOJb30BAaTh METO/Ibl HAYYHOI'O MO3HAHUS MPU BBITOJIHEHUHU MIPOEKTOB U YUEOHO-
HCCJIEI0OBATENBCKUX 3a/1a4 XUMHYECKOW TEMATHKH;

— TPOTHO3UPOBATH CTPOCHHE U CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTUU;

—00BACHATH MPUPOAY U CIOCOOBI 00pa30BaHUSI XMMHUYECKOW CBSI3U: KOBaJICHTHOM
(MONSIPHOM, HEMOJISIPHOMN), HMOHHOM, METaJUTMYECKOW, BOJOPOJAHOW — C IIEJbIO
OIPEIENICHNUS] XUMHUECKOW aKTUBHOCTH BEIIECTB;

— YCTaHAaBJIMBATh F'€HETUYECKYIO CBS3b MEXKY KJIaCCaMU OPraHUYECKHUX BEIIECTB JJIs
O00OCHOBaHUSI  MPUHIMUIUAAIBGHON  BO3MOXKHOCTH  TOJYYEHHUSI  OPTaHMYECKHX
COEIMHEHUH 3a/IaHHOT0 COCTaBa U CTPOEHUS;

- YCTaHaBJIUBATh B3aMMOCBSI3H MEXIY (DakTaMu U TeOpuel, IPUUUHON U CJIEICTBUEM
py aHaIu3e NPOOJIEMHBIX CUTyallMii ¥ OOOCHOBAaHMM MPUHUMAEMBIX PEIICHUM Ha
OCHOBE XMMUYECKUX 3HAHUU.

- MPOrHO3UPOBATh TEUEHWE XUMUYECKHUX MPOILIECCOB B 3aBUCUMOCTH OT YCJIOBHH MX
MPOTEKaHUs U Mpesiarath CrnocoObl ypapIeHUs STUMHU MTPOLIECCAMY;

- YCTaHaBIMBATh B3aMMOCBS3M XHMHHM C MpeaIMETaMd TyMaHUTapHOIO LHKIIA
(SI3BIKOM, JINTEPATYPOI, MUPOBOH XyA0KECTBEHHOU KYJIbTYpOH);

- PacKpbIBaTh POJIb XMMUUECKUX 3HAHUH B Oyylllel MPaKTUUECKON e TEIbHOCTH;

- packphiBaTh pOJIb XHUMHYECKUX 3HAHUN B (DOPMUPOBAHMHM WHIUBUIYATHHOM
o0pa3oBaTeIbHON TPACKTOPUH;

— TPOTHO3UPOBATH CHOCOOHOCTh HEOPTraHMYECKMX M OPraHUYeCKUX BEIIECTB
IPOSIBIISATH OKUCIIUTEIbHBIE U/UIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTEHEHEN
OKHCIIEHUS JIEMEHTOB, 00pa3yIONINX UX;



— apryMEHTHPOBATh €IMHCTBO MHPA BEIIECTB YCTAHOBJICHUEM TI'€HETUUYECKOW CBSI3U
MEK]ly HEOPTraHMYECKUMH 1 OPraHUYECKUMU BEIIECTBAMY;

— BJIQJCTh XMMHUYECKHUM SI3bIKOM JJi OOOTalieHusl CJIOBAPHOTO 3araca W pa3BUTUS
peuu;

— XapakTepu30BaTh CTAHOBJIECHHWE HAYYHOM TEOpPUM HA MPUMEPE OTKPBITHA
[leproauyeckoro 3aKkoHa U TEOPUA XUMUYECKOTO CTPOEHHUSI OPraHUYECKHUX BEIIECTB;
— KPUTHMYECKHM OTHOCUTBCS K TICEBJOHAYYHOM XUMHYECKOW uHdopmaiuuy,
MOJTy4aeMOW U3 Pa3HbIX UICTOYHUKOB;

MOHUMATh TJI00aTbHBIE TPOOJIEMBI, CTOSIIIIME TIEPE]] YEeTIOBEUECTBOM (IKOJIOTHUUYECKUE,
HSHEPIreTUYECKUE, CHIPHEBBIC), U MPEIaraTh MyTH UX PELICHUS], B TOM YHCIIE U C
MOMOIIBI0 XUMUH

JedarenbHOCTh yuuTeasi B OOy4YEHUM XUMUM B cpefHel (MOJHOM) HIKOJE JOJAKHA
ObITh HaIpaBjieHA Ha JOCTH)KEHHE OOYYalOIIUMHCS CIEAYIOIUX JAUYHOCHIHBIX
Ppe3ynomamog:.

— B LICHHOCTHO-OPUEHTAIMOHHOU cepe — oco3HaHue POCCUUCKON TpaskIaHCKON
UJEHTUYHOCTH, MAaTPUOTU3MA, YYBCTBA TOPIOCTA 32 POCCHICKYIHO XHMHUYECKYIO
HayKy,

— B TpPYIOBOHl cepe — comogHocmbs K OCO3HAHHOMY BBIOOPY dalibHEHIEH
oOpa3oBaTeNbHON TpPAaeKTOPUU B  BBICHICH IIKOJIE, TJ€ XUMHUS SIBISETCA
npoQrIUpyONIeH TUCIUILINHOMN;

— B TMO3HaBaTelIbHON (KOTHUTHMBHOM, WHTEUICKTyalbHON) cdepe — ymeHue
YIOPABJISATh CBOEH MO3HABATEIBHOU AESTENBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K
o0pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUM BCEU >KU3HU,
CO3HATEJIBHOE OTHOILIEHHWE K HEMPEPHIBHOMY OOpPa30BAHMIO KaK YCIOBHUIO YCIIEHUIHOM
npo(ecCUOHANbHON M  OOLIECTBEHHON JESITENbHOCTH; (QopMuposanue HABBIKOB
HKCIIEPUMEHTAJIBHON M HMCCIEIOBATEIbCKON AEATENBHOCTH; yyacmue B MyOIUYHOM
MPEACTABICHUN PE3YyJbTaTOB CAMOCTOSTEIBHON IM03HABATEIIBHON JEATEIIbHOCTH;
yuacmue B TPOPWIbHBIX OJIMMIINAAAX PA3IMYHBIX YPOBHEW B COOTBETCTBUU C
JKEJIAEMBIMHU PE3yJIbTaTaAMU U aJICKBAaTHOM CaMOOLIEHKOM;

— B c(pepe cOepexeHUst 30POBbsI — NpUHAmMUE U peanu3ayus IeHHOCTENH 310pOBOTO
u Oe3omacHoro oOpasza KU3HU, Henpusmue BPEIHBIX TNPUBBIYEK (KypeHHS,
yOOTpEOJICHUsT  aJKOTOJsl, HApKOTMKOB) Ha OCHOBE 3HAHMM O CBOMCTBax
HApPKOJIOTMYECKUX M HApPKOTHYECKUX BEIIECTB; COOJIIOJICHUE TMPAaBUI TEXHUKU
0e3onacHOCTH MpupadoTe C BEHIECTBAMHU, MaTepHallaMd M MPOLIECCAMH B YUEOHOMU
(Hay4yHOI1) 1abOpaTOpUU U HA IPOU3BOJICTBE.

Memanpeomemubvle pe3yibmamsl 0CE0C€HUA GbINYCKHUKAMU cpeoHell (nonHoi)
WIKOIbL KYPCa XUMUU

—  UCnob308aHue YMEHMM UM HABBIKOB pAa3JIMYHBIX BHUAOB IO3HABATEIHHOM
NEATCIbHOCTH, TPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HaHUS  (CHCTEMHO-
nH()OPMAITMOHHBIA aHaNMM3, HAOIIOJEHNEe, U3MEPEHUE, MPOBEIACHUE SKCIEPUMEHTA,
MOJIETUPOBAHUE, HCCIEA0BATEIbCKAsl JAESITEIbHOCTh) I HW3YYEHHS Pa3TUUYHBIX
CTOPOH OKPY>KAaIOUIEN JEUCTBUTEIBHOCTH;

— 61adeHue OCHOBHBIMH HHTEIUICKTYAIbHBIMH OTEpanusMu: (OpMYIUPOBKA
TUMOTE3bl, aHAIU3 W CHHTE3, CPaBHEHHWE U CHUCTeMaru3aiusi, 00O0OIeHuEe u
KOHKPETHU3AIMsl, BBISBICHUE TPUUHMHHO-CJICICTBEHHBIX CBA3EH U MTOUCK aHAJIOTOB;



— nosuanue OOBEKTOB OKPYXKAIOMEr0o MHpa OT O0OImero uepe3 OCOOCHHOE K
e TMHUYHOMY;

— YMeHue TEHEPUPOBATh HWACH U OMNPEICISTh CPEICTBA, HEOOXOAUMBIC IS WX
peanu3anuu;

—  yMeHue OMNPEACNATh IETU W 3aJa4d  JeATCIBHOCTH, BBIOMPATH CpEICTBA
peaN3anuy eI U MPUMEHSTh X Ha MIPAKTHKE;

—  UCnov306aHue  Pa3TUYHBIX HUCTOYHWKOB JUIsI TOJIYYCHHS XHUMHUYECKOM
nH(opMaIuy, MOHUMAHUE 3aBUCUMOCTH COJCpKaHUSA W (OPMBI TIPEICTABICHUS
uH(OpMAITUH OT IeJIeH KOMMYHHUKAITUA

U ajJpecara;

— yMeHue TIPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOMN
NEeSATEeTLHOCTH, YIUTHIBATh MMO3UIINH IPYTUX YYACTHUKOB NEATEILHOCTH, dPHEKTHBHO
paspemniaTh KOHMIUKTHI;

—  20mo6HOCMb W CIIOCOOHOCTH K  CaMOCTOSTENbHOH  WHGOPMAIMOHHO-
MO3HABATENILHON JEATEIbHOCTH, BKJIOUAs YMEHHE OPUEHTHUPOBATHCS B PA3ITMUHBIX
UCTOYHHUKAX UWHGOpMAIMK, KPUTUYECKH OLEHUBaTh W  HUHTEPIPETHUPOBATH
uH(OPMAITUIO, TTOJIYYaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

— YMeHue WCIOJIb30BaTh CpEACTBA HMHPOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
texHosoruii (manee — WKT) B pelieHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H
OpraHU3allMOHHBIX 3aJlad C COOJIIOJICHHEM TpPEeOOBaHUN HSPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHCHBI, PECYPCOCOEPEIKEHNUS, MMPABOBBIX M ITHYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

— e1a0enue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHCJIE M SI3bIKOM XHMHH, — YMCHHUE
SICHO, JIOTHYHO M TOYHO M3J1araTh CBOIO TOYKY 3PEHUS, MCIOJIB30BaTh aJICKBATHBIC
SI3BIKOBBIC CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIC (XMMHYECKHE 3HAKHU, (DOPMYJIIBI H
ypaBHEHUS).

Ilpeomemnuvimu peynomamamu M3y4eHus XUMUU Ha 0a30BOM ypOBHE Ha CTYIEHHU
cpeaHero (IOJTHOT0) 00IIero 0Opa3oBaHUS SBIISIOTCS:

1) B mo3HaBaTenbHOM chepe:

— 3Hanue (MOHUMAHUE) U3YYCHHBIX TIOHATHI, 3aKOHOB M TEOPHIi;

— YMeHue OIUCHIBATH JIEMOHCTPAIIMOHHBIE W CAMOCTOSITEIHHO TPOBECHHBIC
HKCIIEPUMEHTHI, MCTOJB3YSl JUIsI 3TOTO €CTeCTBEHHBINM (PYCCKHM, POMHOMN) SI3BIK U
S3BIK XUMHH,

—  YMeHue KIaCCH(PUITUPOBATh XUMHUYCCKHE OJJIEMEHTHI, IMPOCTHIC M CIIOKHBIE
BCII[ECTBA, B TOM YHCIIC W OPTaHWYECKHUE COCAMHCHHS, XMUMHUYCCKHE PEAKIUU TI0
pa3HBIM OCHOBAHMSIM;

— YMeHue XapaKTepU30BaTh M3yUEHHBIC KJIACCHI HEOPTAaHWUYECKHX M OPTaHUYECKUX
COCIMHCHUI, XUMUICCKHEC PCAKITNH;

— 20mMoBHOCMb TIPOBOJIUTh XUMHWYCCKUHM OSKCICPUMEHT, HAOJII0JaTh 3a €ro
nmpoTekaHueM, (UKCHUPOBATHh PE3yJIbTaThl CAMOCTOSTEIHLHOTO U JAEMOHCTPUPYEMOTO
HKCIIEPUMEHTA U JIeNIaTh BBHIBOJIBI;

—  ymeHue (POPMYIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB M0 aHAJIOTMH CO CBOMCTBAMH M3yUCHHBIX;



— NOUCK WCTOYHHKOB XHWMHYECKOW WH(GOpPMAIUK, TMOIyYeHHuEe HEOO0X0IuMOi
uH(popMaIuu, ee aHaJIu3, U3TOTOBJICHHE XUMUYECKOTO HHPOPMALIMOHHOTO MPOJYKTa
U €ro Mpe3eHTalus;

— @nadeHue O0S3aTENbHBIMU CIPABOYHBIMM ~MaTepuasiamu: [lepuoauyeckoit
cucteMoit xumuueckux siemeHtoB Jl. M. MenneneeBa, Tabnuiieii pacTBOPUMOCTH,
ANEKTPOXUMUYECKHM paoM HaIpsKEHUM METaJUIOB, panoM
ANEKTPOOTPULIATENBHOCTH — ISl XapaKTEPUCTUKU CTPOCHHMS, COCTaBAa U CBOMCTB
aTOMOB 3JIEMEHTOB XHMHMUYECKHX 31eMeHTOB [-IV mepronoB m 00pa3oBaHHBIX WMU
MPOCTHIX U CIOKHBIX BEIIECTB;

— ycmamnogénenue 3aBUCUMOCTH CBOWMCTB M MPUMEHEHHS BaXKHEHIIINX OPTraHUYECKUX
COCIMHEHHA OT HMX XUMHUYECKOTO CTPOEHHUs, B TOM YHCIE M OOYCIOBIEHHBIX
XapakTepoM 3TOro0 CTpPOCHUsl (MPEAeTbHBIM WA HENpeAeabHbIM) W HAJIUYUEM
GYHKIIMOHATBHBIX TPYIIIT,

— MooOenuposaHue MOJEKYJ BaXXHEHUIIMX HEOPraHUYEeCKUX U OpPraHUYECKUX
BEILECTB;

— NOHUMAHUe XUMHUYECKON KapTHUHBI MHUpa KaK HEOThEMJIEMOW YacTH IEJIOCTHOU
Hay4YHOU KapTHUHBI MUPA;

2) B LIEHHOCTHO-OPUEHTAIMOHHOU cdepe — aHaau3 W OICHKA MOCIEICTBUNA IS
OKpYXarolei cpeapl OBITOBOM M MPOU3BOJCTBEHHOM JCSATENIBHOCTH YEIOBEKA,
CBSI3aHHOM C MPOU3BOACTBOM U MEPepabOTKON BAXKHEUIIINX XUMUUYECKHUX MTPOTYKTOB;
3) B TpynoBoil cepe — nposedeHue XUMHUECKOTO HKCIEPUMEHTA; pazsumue
HABBIKOB YY€OHOU, MPOEKTHO-UCCIEI0BATENBCKONM, TBOPUECKON NEATEIbHOCTH MPH
BBITIOJTHEHUU UHIUBUIYAIBHOTO MIPOEKTA 110 XUMUHU;

4) B cdepe 3mopoBoro obpaza KU3HU — coOM0OeHue TpaBuid 0e30MacHOTO
oOpalieHusi ¢ BEIIeCTBaMH, MaTepHalaMd U XUMUYECKMMHU IPOLIECCAMH; OKa3aHUE
MEepBOM MOMOIIU TPU OTPABJICHUSAX, OXKOTax M JAPYIHMX TpaBMax, CBSI3aHHBIX C
BEI[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM.

2. Conepikanue y4eOHOTo nmpeamMera
(1 4 B Hepmento, Bcero 34 4,u3 HUX 1 4 — pe3epBHOE BpeMs)

OPTAHNYECKASA XUMMUA 10 knace
Hab6mronenue, npeanonoxenue, runoresa. [lonck 3akonomepHocteit. Hayunbiii
DKCIIEpUMEHT. BrIBO.
Teopusi cTpoeHUsI OPraHMYeCKUX COeAMHEHUN
[Ipenmer opranmyeckol XuMuM. MeCTO W 3HAYEHUE OPTaHWYECKOW XHWMHUU B
CHUCTEME €CTECTBEHHBIX HayK. BameHTHOCTb. Xumudeckoe ctpoeHue. OCHOBHBIC
MOJIOKEHHUSI TEOPUU CTPOEHUSI OPTAaHUYECKUX COeqMHEeHUI. M30Mepus U u30MepHI.
YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKH
Aunkasbl. [IpuponHbIiA a3, €ro COCTaB U MPUMEHEHUE KAKUCTOYHWKA SHEPTUU U
XAMHUYECKOTO  ChIpbsi. ['OMOJOTMYECKUN  pAANpPEAECIbHBIX  YIJIEBOJOPOJOB.
N3omepusi 1 HOMEHKIIATypa ajdkaHoB.MeTaH M 3TaH KakK MPEACTABUTENH AJIKAHOB.
CBoiicTBa (TOpeHHEe, peaklUWH 3aMEUIEHUs, MHUPOJU3, JETUJIPUPOBAHUE).
[IpumeneHue. AJIKEHbl. DTUIIEH KaK NPEICTaBUTENb aJIKeHOB. [loyueHuesTuneHa
B MPOMBIIUICHHOCTH (JETUIPUPOBAHKE 3TaHa) W B JabopaTopuu (AeruapaTarius



stanona). CpoiictBa (TopeHue, OpoMHpOBaHME, TUApATAIUS, MOJIUMEPHU3AIUS,
okucienue pactBopoM KMnO4)u npumenenue stuiieHa. [lonustunen. OcHOBHbIE
MOHSTHUSL XMMHUH BBICOKOMOJIEKYJISIPHBIX COeAMHEHUH. Peakiinu nonumepusanuu.
[luenbl. byragueH W H30IpeH Kak MPEACTaBUTENM JUEHOB. Peakuuu
NPUCOCIMHEHUS C  y4acTUEM  CONpPSUKEHHBIX  JAUEHOB  (OpoMHpOBaHHUE,
nonuMepu3anus ). HaTypalbHbI 1 CHHTETHYECKUH Kayuyku. Pe3nHa.

AnKMHBI. AUETWIEH Kak TMpeAcTaBUTedb ankuHOB. [lonydeHueareTuiieHa
KapOUIHBIM M METAaHOBBEIM crocoOamu. CBoiicTBa (TopeHHe, OpPOMHpOBAHUE,
TUApaTalus, TPUMEPU3aliis) U IPUMEHEHHUE alleTUIICHA.

Apenbl. ben3on  kak  mpencrtaButens — apeHoB.  CBolicTBa  OeH30I1a
(ropeHue,HUTPOBaHUE, OPOMUPOBAHKE) U €TI0 TPUMEHEHUE.

Hedtp u cmocoOwer ee mepepabotrku. CoctaB nHedTu.llepepaborka nedTH:
MEPETOHKA W KPEKHHT.

Kucaopoacoaepxamueopranuyeckue coeJHHeHUs

Crouptbl. MeTaHON M 3TaHON Kak MPEACTaBUTENN NPEICIbHBIX OJHOATOMHBIX
cnuproB. CBoilcTBa 3TaHosa (TOPEHUE,0KUCIIEHHUE B ajbAETUA, AErHapaTaius).
[Tosryuenue (Tuaparanueit STUIIEHA) U MPUMEHEHUE 3TaHona. [uuepuH kak emne
OJIMH TMIPEJCTAaBUTENb MHOIOATOMHBIX CHUpPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CITUPTHI.

®enon. [lomyuenue ¢eHona u3 kKameHHoro yris. KameHHbIyroab U €ro
ucrnonb3oBaHue. KoOKcOBaHME KaMEHHOIO  yIUIA, Ba)KHEWIIWE MPOIYKTHI
KOKCOXMMHUYECKOTO IMPOU3BOACTBA.B3auMHOEe BIMSHUE aTOMOB B MOJIEKYJIE
(denona (B3auMozeiicTBue ¢ OpOMHOM BOJIOM M rUAPOKCHIOM Hatpus). [lomyuenue
uIpuMeHeHue (eHona.

Anpaernspl. Gopmanbieruy U aueTadbIAeru]l Kak MPEJCTABUTEIN aJIbJIETHIOB..
CpoiicTBa (peakuusi OKUCIEHUS! B KUCIOTY U BOCCTAHOBIJICHHUS B CHUPT, PEAKIUS
MOJUKOHACHCAITUU dbopmanpaeruaa v dheHoIom). [Tonmydyenue
(OKMCIIEHMEMCIIUPTOB) M MpUMEHEHHE (QopMaiblIeruia ¢ aleTalbAeruaa.
®denonodopmanbaeTruaHbIE TIACTMACCHI.

KapOoHOBBIE KHCIIOTBI. YKCyCHas KHUCIOTa KakK IMpeICTaBUTENb MpPEeAesIbHbIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT. CBoicTBa  yYKCYCHOM  KHCIIOTBI
(B3auMoJIeliCTBHE C METaJlJIaMH, OKCUAAMHU METAJIJIOB, THJIPOKCHJIAaMU METAJUIOB U
COJISIMU; peakuust arepudukanum). [IpumeHenne ykCycHOM KUCIOTHI.

Craoxnbie 3¢upsl U kupbl. CioxHbIE 2PUPHI KaK MPOTYKTHl B3aUMOJEHCTBUS
KHCJIOT CO CIIUPTaMU. 3HAUYEHHUE CIOKHBIX3(HUPOB B MPUPOJIE U KU3HHU UYEIOBEKA.
XKupsl kak ciaoxkHbie AGUPHl TIAUIEPUHA M JKUPHBIX KapOOHOBBIXKHCIIOT.
PacturenbHbie U

Yraesonsl. [lonstue 06 yrieroaax. [ roko3a Kak npeacTaBUTEIhb MOHOCAXapHJIOB.
[TonsiTue 0 ABOMCTBEHHON (YHKIIMH OPraHUYECKOTO COCAMHEHHUS Ha TMpUMEpe
CBOWCTB IIFOKO3bI KaK albJEruladl MHOIOATOMHOIO CIIMPTa — aJbJETHUIOCIIUPTA.
bpoxeHue riaoko3bl.3Ha4eHUE U TPUMEHEHUE TIIFOKO3bI.

Caxapo3a KakK npeicTaBuTEeNb JUCAXapUa0B.

Kpaxman v neimmonos3a Kak npeAcTaBUTENH MOJIUCaXapUa0B.



CpaBHeHHMe  HUX  CBOWCTB W Owuonoruueckas  poib.  [IpumeHeHue
ATUXTIOJIUCAXAPUJIOB.

A30TCOAEpKAIMEOPTraHNYECKHE COeTUHECHUS

AmMuHbl. MeTuiaMUH Kak MpeACTaBUTENb aNU(paTUUCCKUXaMUHOB U aHWIMH —
Kak apoMaTuiyeckux. OCHOBHOCTh aMUHOB BCPABHEHUHU C OCHOBHBIMH CBOWCTBaMU
aMMuaka. AHWIMH M €rocBONCTBa (B3aMMOJIEUCTBUE C COJIIHOM KHCIOTOM H
opomuoit Bopoii).Ilonyuenne anununa no peakuuuH. H. 3ununa. [lpumenenue
aQHUJIMHA.

AMHMHOKHUCIJIOTBI. [ TMIIMH ¥ aJaHUH KaK MPEeACTaBUTEIUIIPUPOIHBIX aMUHOKHUCIIOT.
CBoiicTBa aMUHOKHCIOT Kak aM(OTEpHBIX OpPraHUYECKHX  COEIWHEHUM

(B3aumopeiicTBHE c ieI04YaMHu UKHUCJIOTAMH). OO6pazoBanue
TIOJIATICTITHIOB. AMUHOKAIPOHOBAS KHCIIOTa KaK MIPEICTaBUTEIb
CUHTETUYCCKUXaMUHOKHUCIIOT. [IOHSITHE O CHHTETUYECKHX BOJIOKHAX Ha MPUMEpPE
KaIpoHa.

benku. benku kak momunentuabl. CTpykTypa OenKOBBIX MoOjeKyisl. CBoilcTBa
0enkoB (ropeHue, TUIPOJIN3, IIBETHBIC peakiiun).buosoruyeckas posib OEIKOB.
HyxisienHoBble KMCIOThI. HyKI€MHOBBIE KUCTOTHI KAKITOAUHYKIECOTUABL. CTpoeHue
Hykineotuga. PHK u JIHK B cpaBHenun. VX poiib B XpaHEHMH M Iepeaye
HACJIeICTBEHHOM UH(OpMAIIUH.

['eHeTnyeckas CBS3b MEXK/Y KilaccaMH OpraHuYecknx coeauHeHuil. [lonstue o
TEHETUYECKOM CBA3UU FEHETUUECKUX psiax.

XuMus ¥ KU3Hb

[lnactMaccel UM BoJIOKHa. [lonmmepuzanuss M TOJMKOHAEHCALMS KaK CIOCOOBI
MOJYYEHUS] CHUHTETUYECKUX BBICOKOMOJICKYJSAPHBIX coenuHeHui. llomydyenue
MCKYCCTBEHHBIX BHICOKOMOJICKYJISIPHBIX COCIMHEHUN XUMUYECKONW MoauduKanuen
MPUPOIHBIXTTOTUMEPOB. CTPOECHHE MOJUMEPOB: JIMHEWMHOE, TPOCTPAHCTBEHHOE,
ceryaroe.

[Tonarne o miactmaccax. TepMOIIACTUYHBIE M TEPMOPEAKTUBHBIEC MOJHUMEPBI.
OtnenpHble TPEACTABUTENIM CHUHTETMYECKUX W HCKYCCTBEHHBIX IOJIMMEPOB:
dbenonodopmManbIeTUIHBIE CMOJIbI, TOJUBUHIIIXJIOPU, Te(PIIOH, HEITYIOHI.
[loHdarne ©O XUMHMYECKHMX BOJOKHaX. HarypanabHble, CHUHTETUYECKHUE U
UCKYCCTBEHHbIE  BOJIOKHA. Kiaccudukanus ©  OTIETbHBICTIPEICTABUTEIN
XUMHUYECKUX BOJIOKOH: alleTaTHOE (TpHalleTaTHBIAIIENK).

®depmeHThl. DepMEHTHl KaK OHMOJOTHYECKHE KaTaau3aTOPhIOCTIKOBON MPUPOIBI.
[Touatue o pH cpenbl. OCOOEHHOCTH CTPOEHUSM CBOWUCTB (CEJIEKTHUBHOCTh U
3¢ (HEeKTUBHOCTD, 3aBUCUMOCTb JEHCTBUA OT Temmneparypbl U pH cpeabl pactBopa)
(GepMEeHTOB MO CpPaBHEHUIO C HEOPraHWYECKUMHU KaTanu3atopamu. Poib
(hepMEHTOB BKU3HEACATEILHOCTH KUBBIX OPTaHU3MOB U MTPOU3BOJICTRE.
Buramunsel. Ilondatue o BuTamuHax. Buabl BUTAMHUHHOW HENOCTATOYHOCTH.
Knaccudukanus sutamuaoB. Butamun C kak mpejcTaBUTEIh BOJOPACTBOPUMBIX
BUTAMUHOB U BUTAMUH A KaK MPEICTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.
Fopmonbl. [loHsiTHE O TOpMOHAX Kak OHOJIOTMYECKH AaKTUBHBIX BEIECTBAX,
BBITIOTHSIOMINX JHAOKPUHHYIO PETYJSILUIO KU3HEIEATEIIbHOCTH OpPraHhu3MOB.
Baxneiimme CcBOWCTBA TOPMOHOB: BBICOKAs (DU3MOJIOTUYECKA AaAKTUBHOCTD,
JTUCTAHIIMOHHOE JIEWCTBUE, OBICTpOE paspyiieHue B TkKaHAX. OTaenbHbIC




MPEACTaBUTEIM TOPMOHOB:MHCYJIMH H ajapeHanwH. [IpodunakTthka caxapHOTO
nuaoera.

JlekapctBa. JlekapcTBeHHass XUMHs: OT STPOXMMUU M (papmakoTepanuu 0
XUMHOTEpanuu. AHTHUOMOTHMKA H aucOakTepuo3. HapkoTuueckue BelecTsa.
Hapkomanus, 60opn0a ¢ Hell u npoduakTuka.

Pemienue 3ajiay mo opranuyeckoid xumuu. Peiienue 3amad Ha BBIBOA (POPMYIIbI
OpPraHWYECKUX BEUIECTB I10 MPOAYKTAM CTOPAHUS U MACCOBBIM JIOJISIM 3JIEMEHTOB.
HNemoncrpanuu. [lnaBnenue, oOyriauBaHNEe U TOPEHHE OPTaHUYECKUX BEIIECTB.
Mopnenn MOJIEKYJl MOpPEICTAaBUTENEH  pPAa3IMYHBIX  KJIACCOB  OPraHUYECKHX
coenuHeHUd. ['opeHne MeraHa, JTWieHa, auerwieHa. OTHOILIEHHWE MeETaHa,
ATWIICHA, alleTHWIeHa W O€H30Jla K pacTBOpaM IE€pMaHraHara Kajuus U OpOMHOMN
Boge. [lomyuyeHue sTHiIeHapeakuMed JeruapaTaluyd 3TAaHOJA, AalleTHJIEHa —
THAPOIU30M KapOuaa Kamplus. PasnokeHne Kaydyka TMpu  HarpeBaHHH,
UCIIBITAHUETPOIYKTOB Pa3JIOkKEHUS HA HenpeneabHOCTh. Konmekius o6pa3ion
HeTH U HEPTEMPOIYKTOB, KAMEHHOTO YIS U MPOAYKTOB KOKCOXUMHYECKOTO
npousBojicTBa. OKucCleHUE chnupra B anbaerujl. KadecTBeHHbIE peakuuu Ha
MHOTOATOMHBIE CIUPTHL. PacTBOopuMOCTh (eHosla B BojA€ TMpU  OOBIYHOMN
TeMriepaType u mnpu HarpeBaHuu. KadectBeHHble peakinuu Ha ¢deHon. Peaknus
«CepeOpsTHOTO  3epKalanaibJeruioB W TIIOKO3bl. OKHCIEHUE albJECTUIOB H
TJIFOKO3bI B KUCIOTY ¢ momolisto runpokcuaa meau (II). KauectBennas peakiius
Hakpaxmai. Komnekuust a¢upHbix Macen. Koieknus miacTMace W U3IeIuid U3
HUX. KOJneKknus MCKyCCTBEHHBIX BOJOKOH W M3JENIHNM W3HUX. B3auMmopaencTBhe
aMMMaKa W aHWJIMHA C COJISTHOM KucnoTou.Peakius anunuHa ¢ OpOMHON BOJIOM.
Jloka3aTenbCTBO HATMYUAPYHKIMOHAIBHBIX TPYHI B PacTBOpaX aMHUHOKHUCIIOT.
PactBopenue nocaxaenue 6enkoB. LIBeTHbIe peakiyu 0enKoB. 'opeHre nTuubero
nepa u mepcersaHont Huth. Moaens Monexynsl JJHK. [lepexonsl: 3TaHOI — 3THIIEH
— HTWJICHIJIMKOJb — 3TulieHruKoJsAT menu (I1); aTanHonm — sTanans — 3TaHOBas
kuciora. Koimekiusi miaactMacc, CUHHTETUYECKHX BOJIOKOH U W3AEJIHI U3 HHUX.
Paznoxenue nmepokcuia BOAOPO/Ia KaTajaa3ol ChIPOTO MsiCa M CHIPOro KapToders.
KomnexkunsCMC, coaepsxaniux sH3uMbI. McnibiTanue cpenbl pactBopa CMC
WHAUKaTOpHOW Oymaroil. Kosekius BUTaMUHHBIX mpernapaToB. McmbiTanue
Cpeabl pacTBOpa acKOPOMHOBOM KHCIIOTHI HHAWMKATOpHONMOymarou. HcmbiTanue
anTEYHOI o0 MpernapaTa MHCYJIMHA Ha OEJoK.

Jlabopatopubie omnbIThl. 1.M3rortoBieHue Mozeneil MOJIEKYJ OPraHMYECKHX
coenuHeHui. 4. O3HaKOMJIEHHE C KOJUIEKIMEN 00pa3lloBHEPTH, KAMEHHOTO YIJIA U
NPOAYKTOB HX mepepaboTku. 2. OOHapykeHHE B KEPOCHHE HeMpeaesbHbIX
coequHeHni. 3. O3HaKOMJICHHE C KOJUIEKIIEH KaydyKoB U 00pa3laMu U3IeIuid U3
pe3unbl. 5. PacTBopeHue riuiepuHa B BOAE U B3aUMOJACHCTBUE C THIPOKCUAOM
menu(ll). 6. CpoiicTBa yKCYyCHOM KHCJIOTBI, OOLIME CO CBOWCTBAMH
MUHEPAIBHBIXKUCIOT. /. Jl0oKa3aTelbCTBO HEMPEAEIbHOTO XapakTepa >KHUIAKOTO
xupa.8. BzaumojeiicTBue TIIOKO3BI M Caxapo3bl € THUAPOKCHIAOM MEIu
(IT).KauecTtBennas peakuus Ha Kpaxmana. 9. PacTtBopeHuwe 0elkoB B
Boge.OOHapykeHne  OENKOB B MOJIOKE. 10. O3HakomJIeHHE  C
KOJUISKIIMEUIUIaCTMAacC W u3aeaIuid w3 HuxX. O3HAaKOMJICHHE C KOJUIEKIHMEN
HMCKYCCTBEHHBIX BOJIOKOH M u3Aenuil U3 HUX. O3HAKOMJIEHHE C KOJUIEKIUEH




CHUHTETHYECKHUX BOJIOKOH M M3aeaui n3 HuX. O3HakoMiieHHE ¢ koiniekiuen CMC,
coliepKalluX OdH3UMbL. Hcnvimanue cpeovt pacmeopa CMC unouxkamopHol
oymaeot. O3nakomieHue ¢ Kojlekyuel sumamunos. Mcneimanue cpedsvl pacmeopa
ACKOPOUHOBOU KUCTOMbL UHOUKAMOPHOU OYMA2OLL.

IIpakTudeckasi padora Ne 1. Perienue skcriepuMeHTaIbHBIX 33/1a4

Ha UACHTU(PUKALIMIO OPTaHUYECKUX COCTUHEHUN.

IIpakTuuyeckas padbora Ne 2. PacriosHaBaHU€ MJIaCTMACC U BOJIOKOH.

OBILIAA XUMMUSI 11 kaace
Ilepuoanyeckuii 3aKOH U CTPOEHHE ATOMA
Otkpoitue /I . U . MengaeneeBbiM [lepronnueckoro 3akoHa . Baxueliie noHsITUS
XUMHH: aTOM, OTHOCUTEIbHAIaTOMHAsi U MoJiekyligpHas Maccel. Otkpeitue 1. U.
MenaeneessiMml leprognueckoro 3aKOHa. [Tepunonnueckuit 3aKOH B
dbopmymuposke/l. 1. Menneneena.
Ilepuonnueckas cucrema JI . 1 . MenneneeBa. llepuonnueckascucrema 1. U.
MengeneeBa kak rpaduyeckoe oToOpakenue Ileproguyeckoro 3akoHa.
Paznuunsie Bapuanthl [lepuoauueckoil cucteMsl. [lepuoasl u rpymmnbsl. 3HaYEHUE
[Ieproanueckoro 3akoHa u llepuoauueckon CUCTEMBL.
Crpoenue atoma. ATOM — CIIOXkKHas YyacTula. Jipo aroma: MpOTOHBI U HEUTPOHBL.
M3oronbl.  DNEeKTpOHBL.DNEKTpOHHAs 000J04YKa. DHEPreTUUECKUN  YpPOBEHb.
OpOuranu: S- up-opoumanu. Pactipefenenne 3J€KTPOHOB 110 SHEPTeTUYECKUM
VPOBHSIM U OpOUTATIAM. OJEKTPOHHBIE KOH(QUTypaluu aTOMOB XHMHUYECKHX
3JEMEHTOB. BajieHTHBIE BO3MOKHOCTA ATOMOB XUMHUYECKUX JJIEMEHTOB.
[Teprognyecknii 3aK0H U cTpoeHre aroma. COBPEMEHHOE MOHITUE XUMHUYECKOTO
sanementa. CoBpeMeHHasi QopmynupoBka Ilepuoamueckoro 3akona. IlpuuumHa
MEePUOANYHOCTH B HM3MEHEHUHM CBOWCTB XUMHUYECKHX 3JIeMEHTOB. OcoOeHHOCTH
3aMOJHEHUS YHEPTETUYECKUX YPOBHEH B AJIEKTPOHHBIX 000JI0UKaX aTOMOB
MEPEXOIHBIX IIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA SJIEMEHTOB: S- Up- DIIEMEHTHI.
CrtpoeHnue BelecTBa
KoBajienTHasg XMMHYecKast CBA3b. lloHATHE OKOBajleHTHOM cBaA3u. OOmias
ANEKTpOHHAsd mnapa. KpaTHOCTh KOBaJl€HTHOM CBSI3U. DJIEKTPOOTPULATEIBLHOCTb.
KoBaseHTHass mnoJisipHass YW KOBAJEHTHAs HEMOJSPHAas XUMHUYECKHE CBSI3H.
OOMEHHBIM U JTOHOPHO-AKIENITOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM
CBSI3H.
BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOHIOCTOSIHCTBA
COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.
HNonnas xumuueckas cBs3b. Katnonsl n anuoHbl.MlOHHas CBSI3b U €€ CBOMCTBA.
HMoHHas cBsA3b KaK KpalHUM CIIy4alKOBAJICHTHOM NOJISIPHOM CBS3H.
Merannuyeckass xuMmuueckas cBa3b. OOmue (u3MUeCKHEeCBOMCTBA METaJIOB.
CnaBbl.
ArperaTHble COCTOsIHUSA BellecTBa. ['a3pl. 3aKkOHABOTaapo A ra3oB. MoOJSIpHBIA
00BeM ra3000pa3HbIX BemecTB(MpH H. y.). KuakocTu.
Bogoponnas xumuueckas cBsi3b. BogoponHas cBA3bKak 0coObIil  citydaid
MEXMOJICKYJIIPHOTO B3aUMOJCUCTBHS. MexaHu3M ee oOpa3oBaHUs U BIHMSHUE Ha
CBOMCTBA BELIECTB (Ha MPUMEPEBOIBI).




Tunel kpuctajummdecknx pemerok. Kpucraumueckas pemerka. HoHHbe,
METAJUIMYECKUE, ATOMHBIE W  MOJIEKYJISIpDHBIE KPUCTAUIMYECKUE  PEIIETKU.
Annotponus. AMopdHBIE BelecTBa.

Yucteie BemecTBa U cMecu. CMeCH M XUMHUYECKHE COECTUHEHHS. ['OMOreHHBIE U
reTeporeHHble cmecu. MaccoBass U oObeMHas JOJM KOMIIOHEHTOB B CMECH.
Maccosas noiist npuMecei. Perienue 3a1a4 Ha MacCOBYIO JOJIIO IIPUMECEH.
Hucnepcubie cuctembl. [lonstue nucnepcHoit cuctemsl./lucnepcHas ¢aza u
JVCIIEPCUOHHAS cpena. Knaccudukanus JTUCTIEPCHBIX CHUCTEM.
DJIEKTPOJUTHYECKAS TUCCONUALNS

PactBopbl. PacTBOpel Kak TOMOIE€HHBIE CHCTEMBI, COCTOSIIIAE W3 YaCTHII
pacTBOPUTENSA, PACTBOPEHHOIO BEIIECTBA M MPOAYKTOB HX B3aUMOJCHUCTBHUSI.
MaccoBas 10J11 paCTBOPEHHOIO BEUIECTBA. THIIBI PACTBOPOB.

Teopus 3AEKTPOJUTUYECKON JAUCCOUMANUU. DIEKTPOIUTHL U HEIIEKTPOIUTHIL.
Crernenpb 3JeKTpoauTHUYEeCKOW auccounanuu. CUiabHbIE U CIa0ble JIEKTPOJIUTHI.
YpaBHEHUS AIEKTPOJIUTHYECKON AUCCOLUALUH. .

KuciioTel B cBeTe€ TEOPHUM JIICKTPOIUTHUECKOM auccoruanuu.O0mme cBoicTBa
HEOPraHUYECKUX U OPraHUYECKUX KHUCJIOT. YCIIOBUS TEUYECHUs PEaKUUU MEXKIY
AJIEKTPOJIUTAMHU JI0 KOHIIA.

OCHOBaHUS B CBETE TEOPUH IIIEKTPOITUTHUECCKON TUCCOIUAIINHU,UX KIaCCU(PUKAIIUS
U 0011IMEe CBOMCTBA.

Colli B CBETE TEOPUU DJIEKTPOIUTHUYECKONU TUCCOIMALINM, UXKIacCU(pUKAIUS U
oOlme CBOMCTBA. JJIEKTPOXMMUYECKHM psAl HAOPsDKEHUM METAUIOB M €ro
HCTIOJIb30BaHUE I XapaKTEPUCTUKUBOCCTAHOBUTENBHBIX CBOMCTB METAJJIOB.
luaponus. Cnydanm rtuaponusza coned. Peakuums cpenst (pH)B  pactBopax
TUAPOJIN3YIOIIUXCS COJEH.

XuMHUYecKue peakuuu

Knaccudukanmsa xumuuecknx peakimil. Krnaccudukanus mo 4mciy W COCTaBy
pearupyrommx BEIIECTB W IPOAYKTOB peakuuu. Peakuuu pasioxeHus,
COCJIMHEHHUS, 3aMEIICHHUS 1 0OOMEHa BHEOPTaHUYECKOW XUMUHU.

TennoBod 3QdekT XUMHUYECKHX PEaKIUi. DK30-U JHIOTEPMHUUECKHE DPEaKIUU.
TepMoxumuyeckue  ypaBHEHUS. Pacuer  konmuecTBa  TEIUIOTHI 1o
TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XMMHUYECKHX peakiui. [IoHsATHE O CKOpOCTM XMMHYECKUX PEaKIUH,
AHAJINTUYECKOE BBIPAKEHUE. 3ABUCUMOCTh CKOPOCTH PEAKIMHU OT KOHLEHTPAlWH,
JIaBJICHUS, TEMIEPATypbl, MNPUPOABI PEATUPYIOIIMX BEIIECTB, IUIOMAIA HMX
CONPUKOCHOBEHUS. 3aKOH JEHUCTBYIOIINX MacCC.

Karanu3. Karamuzaropel. Kartamus.llpumepsl kaTanUTHYECKHX MPOLIECCOB B
MIPOMBINLJICHHOCTH, TEXHUKE, ObITY. DEPMEHTHI U UX OTJIWYUS OT HEOPTAHUYECKUX
Karanu3aTtopoB. [[puMeHenne kaTanu3aTopoB U (PepMEHTOB.

Xumuueckoe paBHoBecue. OOpatumbie W HEOOpaTUMBIE PEAKIMH. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIICHUSIHA IPUMEPE TIOyUYCeHHs] aMMHaKa.
OKHUCAUTETBHO - BOCCTAHOBUTEJIbHbBIC ITPOLIECCHI. OkucauTeapHo-
BOCCTAHOBUTEJIbHbIE peakiuuu. OKUCIUTETh HBOCCTaHOBUTENb. OKHUCICHUE U
BoccTaHoOByieHHE. (COCTaBIEHUEYPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii METOAOMDJIEKTPOHHOTO OaaHca.




OO6ume  cBoicTBAa  METa/UIOB.  XHUMHUYECKHE  CBOMCTBAMETAUIOB  Kak
BOCCTAHOBUTENEN. B3auMoielicTBME METAJUIOB ¢ HEMETAJUIAMH, BOJOM, KUCIIOTaMU
Y pacTBOpaMu coyeil. MeTtamiorepMus.

Kopposus metamioB. CriocoObl 3alUThl METAJUIOB OT KOPPO3UHU.

OOmue CBOMCTBA HEMETa/UIOB. XHMHUYECKHE CBOWCTBA HEMETAUIOB Kak
okucinurtenend. B3auMopencTBHE € METAUIAMU,BOJIOPOJIOM M JIPYTHUMU
HeMmeTauilamu. CBOMCTBa HEMETAJIOB KaKBOCCTAaHOBUTENEH. BzaummopeicTBue c
MIPOCTBIMH U CIOKHBIMHU BEIIECTBAMU-OKUCIUTEISIMH.

OIEKTPOJIN3. DNEKTPOJIU3 PACTBOPOB MW PACILIABOB AJIEKTPOJIUTOB HANPHUMEPE
XJIOpUAA HaTpHsl. OJIEKTPOIUTHYECKOE NOoJydeHue amoMuHus. [Ipakruueckoe
3HAYEHUE DIIEKTPOJIN3A.

3akmouenue. [lepcrnekTuBBl  pa3BUTUST XUMHUYECKOM HAYKUHU XHUMHYECKOTO
IIPOU3BOJCTBA. XUMUS U NPOoOIIeMa OXpaHbl OKPYXKAIOIIEH CPEIbI.
HMemoncrpamuu. Pazmuunesie  dopmbl  Ilepumonmueckoit  cuctrembr[l. U
MengeneeBa. Mojenb KpUCTAIUIMYECKOM peHIeTKH xJopuaaHaTpus. OOpasibl
MHHEPAJIOB C MOHHOM KPUCTAUIMYECKOW PEIIETKOW: KajbLuTa, Taymra. Mojenu
KPUCTAJUIMYECKUX PEHIETOK «CyXOrojpaa» (WU Hoja), aimasza, rpadura (wim
KBapiia). Mojenb MoJIIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSTHUSI BOJBI.
OO0pa3IbIpa3InYHBIX JUCIEPCHBIX CUCTEM: SMYJIbCUHN, CYCIIEH3UMN, a3p030JIei,
reneii u 3onei. Koarymsuusa. Cunepesuc. Oddexkr Tunpans. HWcenbitanue
pPacTBOpPOB  JJIEKTPOJUTOB M  HEINEKTPOJIMTOB HA MPEAMET JIACCOLHALNU.
3aBUCHUMOCTb CTENEHU IEKTPOJIUTHYECKON NHCCOLMAIMU YKCYCHOM KHCIIOTBHI OT
paz0OaBieHuss pactBopa. Ilpumepbl peakuUMUMOHHOTO OOMEHa, HUIYIIUX C
oOpa3oBaHHEM OcCajJiKka, Ta3a WIUMBOAbL. XHMHUYECKHME CBOWCTBA KHCIOT:
B3aMMOJICUCTBUE C METAJJIAMU,0CHOBHBIMM UM  aM(OTEPHBIMH  OKCHJIAMH,
OCHOBaHUSAMH (111€JI0YaMU U HEPACTBOPUMBIMH B BOJIE), COJiAMU. B3aumopeiicTue
a30THOM KHUCJIOTHI ¢ Meapt0. OO0yrianBaHue KOHIIEHTPUPOBAHHOWCEPHOM KHCIOTOM
caxapo3bl. XMMHMYECKME  CBOMCTBA  WIEJIOYEH:  pEaKLUSHENTpaIu3aluy,
B3aUMOJECUCTBUE C KHUCIOTHBIMUA OKCUIAAMMU,COJISIMU. Pa3iiokeHne HepacTBOPUMBIX
B BOJIC OCHOBAaHMW IIpU HArpeBaHUU. XHUMHUYECKHME CBOWCTBA  COJICHU:
B3aUMOJECUCTBUE C METAUIAMHU, KHUCJIOTaMH, LIEIOYaMHU, C APYTMMHU COJISIMH.
[Munponus kapbuna kaneius. M3yuenue pH pacTBOpOB ruipOIU3YIOMINXCS COJICH:
KapOOHATOB  IWICJIOYHBIX  METAUIOB, XJIOPWJAA W  amerarta  aMMOHWUSIL.
DK30TEPMHUUECKUE U SHIOTCPMUUYECKUE XUMHUUYECKUE PEAKIUU. T emIOBbICSBICHUS
IIPU PACTBOPEHUU CEPHOM KHUCIOTBI W AaMMHAYHOM CEJIUTPBl. 3aBUCUMOCTH
CKOPOCTH PEaKIMU OT MPUPOABI BEUIECTB HA MPUMEPE B3AUMOJAECUCTBHS PAaCTBOPOB
Pa3IMYHBIX  KHUCJIOTOJUHAKOBOMKOHIEHTPAIIMM C OJWHAKOBBIMU KYCOUKaAMH
(rpaHynamMu)IIMHKA ¥ OJWHAKOBBIX KYCOYKOB Pa3HBIX META/UIOB (MarHus, IWHKA,
JKeje3a) C pacTBOPOM COJISTHOM KHCIIOTHL. B3ammonencTBHepacTBOPOBCEPHOM
KHCIIOTBI C pPacTBOpaMU THUOCYJIb(aTaHATpUs pa3TUYHOW KOHIIGHTpPAIUU U
Temreparypel. Mogenp Kursimero ciosl. PasnokeHue nepokcuaa BOAOpPOJA C
nomoipio Heoprannmdeckux karann3zatopoB(FeCl,, KI) u nmpupomHbix 00BEKTOB,
collep Kaimux Katanazy (celpoe Msco, kaprodens). [Ipocrelinme OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMU: B3aUMOJCHCTBHE IMHKAC COJISIHOM KHUCIIOTOW U




xene3a ¢ cyabpatom Meau (II). Moaenbanextponuzepa.Moienb 3MeKTPONTU3HON
BAHHBI JIJI51 [TOJTYyYCHHUSATIOMUHUSL.

JlaGopaTopHbie omnbITbl. OrmnpenercHHe TUINIA KPUCTAUIMYECKONM PEHIETKH
BEILIECTBA U OIIMCAHUE €T0 CBOMCTB. O3HAKOMIJIEHUE C AUCIIEPCHBIMU CUCTEMaMHU.
Peakiuu, uaynme ¢ oOpa3oBaHMEM OCajka, raza Wiud Bojbl. B3aumopeiicTBue
COJITHOM KHCJIOTBI ¢ IHUHKOM, okcuaoMm Meau (II), rumpoxcumom memu (I1),
KapOoHaToM Kanblius. BzauMopeiicTBue pactBopa TUIPOKCUAA HATPUS C COJISTHOM
KHCIIOTOW B MpUCYTCTBUU (peHondTarenHa, ¢ pactBopom xjopuaa xenesza (I1I), ¢
pacTBOopoM conmantoMuHus. B3aumoneiictBue pactBopa cymnbdarta meau (II) c
JKEJIE30M, U3BECTKOBOM BOJIOM, paCTBOPOM XJ10opuaa Kanbuus. [lonydenne
TUAPOKAPOOHATa KaJIbLMS B3aMMOJEHCTBUEM M3BECTKOBOW BOJbBI COKCHIIOM
yraepoga (IV) (Bbiabixaemelii Bo3ayx). McnblTaHMe HHIMKATOPOM PacTBOPOB
TUAPOJIM3YIONIMXCS M HETUAPOIM3YIOIIMXCS cojield. Peakuus 3aMemieHuss Menu
xene3oM B pactBope cynbdaramenu (II). Tlomyuenue kucimopopa pasziokeHHEM
IIEPOKCHAA BOJOPOJA C IOMOIIBIO JMOKCHAAa Mapranua. Ilomyduenue Bomopona
B3aMMOJICHCTBUEM KUCIOTHI ¢ HMHKOM. O3HAaKOMIJIEHHE C IpernapaTamMu ObITOBOU
XUMHH, COAEPIKAIMUMHA SH3UMBI.

IpakTnueckas padora Ne 1. [lonyueHne u pacro3HaBaHUE Ta30B.
IIpakTnueckass paGora Ne 2. PemeHue 53KCIEPUMEHTAIbHBIX —3aJladyHa
UACHTU(UKALINIO HEOPTaHUYECKUX U OPIraHUYECKUX COCAUHEHUH.

3. TemaTnueckoe IJIAHUPOBAHUE
( 1 gac B Hepemto, Bcero 34 yaca, U3 HUX 1— pe3epBHOE BpeMs)

Kox-Bo OcHOBHBIE BHIbI AeATEJILHOCTH
4acoB Tema ypoka OcHoBHOE coaepkaHue YPOKa o0yyaromuxcs
(Ha ypoBHe y4eOHBIX JAeiCTBHII)
BBEJIEHUE
1y MeToIbI HaGnronenue, npenmnonoxenue, [Mcmoap30BaTh OCHOBHBIEC HHTEI-
Hay4HOT'O runote3a. [lonck 3aKk0HOMEpHO- [eKTyallbHbIe onepanuu (popmy-
[1O3HAHUS cred. HaydHBIN DKCIIEpUMEHT.  JTMPOBAaTh TMIIOTE3Y, IPOBOJINUTH
BriBoI. AHAJIM3 U CUHTE3, 0000IIEHHE,
J/leMOHCTpALIUH. BBISIBJISITh IPUYUHHO-
BuneodparmeHTsl, caifpl ¢ CJIE/ICTBEHHBIE CBS3H ), TPOBOJAUTD
M300paXEHUSIMU XUMUYECKOW  PKCIIEpUMEHT U (PUKCUPOBATH €T0
nmabopaTtopuu, TPOBEICHH pPe3ynbTaThl ¢ TOMOILBIO POJHOTO
XUMHYECKOT0 IKCIIEPUMEHTA SI3bIKA U SI3bIKA XUMUU
TEMA 1. TEOPUS CTPOEHUSI OPTAHUYECKHNX COEJIJMHEHUI
lua [Ipenmer [IpenMer opraHuyeckon XuMuu. [Paznnyars nmpeameTsl
OpraHUYeCcKON CTaHOBJIEHHE OPraHUYECKON OpraHNYeCKON U HEOPTraHUYECKON
XUMUU XUMUU KaK HayKu. BuTtanusm 1 [XUMUU, MUHEpaAIbHBIE U
ero kpax. Jlemoncrpanun. OpraHNYEeCKHE BEILIECTBA.
Komnekuust npupoiHbIX, Krnaccudumnupoath
MCKYCCTBEHHBIX U CUHTETHYEC- |[OPTaHMYECKHUE BEIIECTBA MO UX
KUX OpPraHUYECKUX [IPOUCX 0K ICHUIO
COETMHEHU I, MaTepHUaIOB U Ha MPUPOJHBIE, ICKYCCTBEHHBIE U
n3enuid u3 Hux. OnpeneneHue  [CUHTETUYECKHE.
PIIEMEHTHOT'O COCTaBa [IpoBoauTh U HAOIIOIATh




OpPraHUYECKUX COCTUHEHUM.
[[naBneHue, oOyrauBaHue U
TOPEHUE OPraHUIECKIX BEIICCTB
(Ha mpuMepe caxaposbl).

XUMHYECKUN SKCIIEPUMEHT

24 Teopust ctpoeHus OcHOBHBIE TIOJIOKEHUS Teopur  |(OOBACHITH TIPUUHUHBI
OpraHUYECKUX coeauHe-|cTpoeHus A. M. BytiepoBa. Ba- MHOroo0pas3usi OpraHn4ecKux
HUW JIEHTHOCTb. JJIEMEHTHI C BEIIECTB U OCOOEHHOCTH

[MOCTOSTHHOM U TIEpEMEHHOMN CTpoeHus aToMma yriepona. Pasz-

BAJICHTHOCTBIO. CTPYKTYpHBIE  [TMYaTh NOHITHUS «BAJICHTHOCTH» U

(hOopMyITbI OPraHUIECKUX «CTETIEHb OKUCIICHUS,

BeecTB. M3omepus. [lonstue o [onepupoBarh UMH.

B3aMMHOM BJIMSIHUU aTOMOB B OTpaxkaTb COCTaB U CTPOCHUE

MOJIEKYJIaX OpraHU4eCKUX OpraHUYECKUX COETMHEHMI C

BCILIECTB. [MOMOIIBIO CTPYKTYPHBIX (hOPMYIT

JlabopaTopHble onbITHI. 1. 1 MOJICJINPOBATH UX MOJIEKYIIBI.

W3roroBieHue Moaenei Mosekys |Pa3inyarh NOHITUS «U30MEP» U
TEMA 2. YIVIEBOJOPOAbI U UX IPUPO/JIHBIE UCTOYHUKHU

lu [[pupoiHbIi Ta3 Kak [IpupoaHbIii ra3, ero cocraB 1 [XapakTepu3oBaTh COCTAB U
MCTOYHUK HaIlpaBJICHUS UCIIOIb30BAHUSA B |OCHOBHBIE HAIIPABJICHUS
YIJI€BOJOPOIOB KaueCcTBE TOIJIMBA U MCIIOJIb30BaHUs U TIepepadOTKu

XUMHUYECKOTO ChIPbSI. [IPUPOAHOTO ra3a. Y CTAaHABIMBAaTh

JlemoncTpanuun. Komieknus 3aBHCHUMOCTH MEXIy 00beMaMu

BEIIECTB 1 MAaTEPHUAIIOB, TOOBIYM TPUPOAHOTO ra3a B PO u

[10JIy4a€MbIX Ha OCHOBE oroxeroM. Haxoautob

[IPUPOIAHOTO Ta3a B3aMMOCBSI3b MEXKIY U3Y4aEMbIM
MaTepuaioM u Oymyrieit npodec-
CHOHAJIBHOM JI€SITENBbHOCTBIO.
[[paBuia 3K0JIOrHYECKU
PaMOTHOTO MTOBEJCHUS U
Oe30macHOro oopaleHus ¢
[IPUPOTHBIM ra30M B OBITY U Ha
[IPOU3BOJICTBE

lua [IpenenbHbIe 3HavYeHHE MPUPOJTHOTO ra3a u Onpenenats NPUHAJIC)KHOCTD Be-
YTII€BOAOPO/IBI. MHBIX NPEIETbHBIX [IECTB K pa3JIMYHbIM TUMAM (IIpe-
AJIKaHbI YIJIEBOAOPOJOB B KAUECTBE NeTbHBIM WIIA HETIPEACIIbHBIM) U

TOIUINBA U XUMUYECKOTO CHIPHS.
MertaH 1 Apyrue ajkaHbl Kak
COCTaBHAsl 4aCTb IPUPOJHOIO
raza. XuMHYE€CKHUE CBOCTBA
MeTaHa, 00YCIIOBIMBAIOLINE €T0
[pyUMeHeHue (TopeHne, MUpPoJIn3,
rajoreHupoBanue). 'omonoru
MeTaHa, U30MEepHsl U
HOMEHKJIaTypa.JleruapupoBanue
braHa. [lemoHcTpaumu.
[[TapocTepkHEBbIE U 0ObEMHBIE
MOJI€JIM MOJIEKYJI IIEPBbIX
[IpeICTaBUTENIEN Kilacca aJIKaHOB.
Pu3nyeckre CBOMCTBA ra3o-

KJ1accaM YIJIeBOJOPOIOB.
Ha3biBaTh MX 110 MEKIYHAPOIHOM
HOMEHKJIAType, XapaKTepPH30BaTh
CTPOEHUE U CBOMCTBA BaXKHEUIIINX
[peIcTaBUTeNeH, HaOII0aTh U
OIMKCHIBATH JIEMOHCTPAIIMOHHBIH
HKCIIEPUMEHT C TIOMOIIIBIO
POJTHOTO SI3bIKA U A3bIKA XUMHH.
O0001mAaTs 3HaHUA U JeIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MEHEHHUS CBOMCTB
YTII€BOAOPOIOB B TO-
MOJIOTHYECKUX psgax. Pa3anyars

IMMOHATHUSA «MU30MEP» U «KT'OMOJIOT




00pa3HbIX (MpomnaH-0yTaHOBas
CMECh B 3QKUTANIKE), KUJIKUX
(6en3un) u TBepbIX (TapaduH)
AIKAHOB: arperaTHOE COCTOsHHE,
pacTBOpUMOCTH B Bojie. ['opeHue
MpornaH-0yTaHOBOM cMecH
(3axwuranka). OTHOIICHUE
QIIKAHOB K pacTBOPY MEepMaH-
raHara Kajaus 1 OpOMHOI BoJe

la OTHICHOBBIC DTHJICH KaK MPeJICTaBUTENb ainke-Ha3piBaTh 10 MEXTyHAPOTHOM
YIJIEBOJOPOIbI, MITH HOB. [lonyyeHue 3TuiIeHa B IPO- |[HOMEHKJIATYPE aJIKEHBI C
QITKCHBI MBIIIEHHOCTH (IETUIPUPOBAHUE [[IOMOIIBIO POJIHOTO SI3bIKA U
STaHa) M B JIA0OPATOPHH sI3bIKa XMMUU. XapaKTEPU30BaTh
(mermaparaimus dTaHojIa). CTPOCHHME, CBOKCTBA, CIIOCOOBI
CBoiicTBa (TopeHue, MOJTydeHUS U 00JIaCTH TIPH-
OpoMHpoOBaHUe, THAPATAIIS, MeHeHHMs dTuiieHa. HaOmonarh,
[MOJIMMEpHU3allvsl, OKUCIECHHE pac- [CAaMOCTOSITEILHO TPOBOAUTH U
TBopoM KMNnQO, 1 mpuMeHEeHnEe  |ONMHMChIBATh XUMHYCCKHI
bruseHa. [lomuyTuieH. DKCIIEPUMEHT. Y CTaHABIIMBATH
(OCHOBHBIE TOHATHUS XUMUU 3aBUCUMOCTb MEXK]1y TUIIOM
BBHICOKOMOJICKYJISIPHBIX CTPOCHHUSI YTIIEBOJIOPOa U €T0
COCTMHECHUH. XMMHUYECKUMH CBOMCTBAMHU Ha
[MPUMEPE JJOTUUECKHUX CBSI3EH:
Peakiuu monuMepu3auu. Mpe/Ie/IbHBIA — PEaKIMU 3aMellie-
[TonuaTHIIeH 1 00J1aCTH €ro HUsI, HEPEACIbHBIN — peaKkuu
MMPUMCHEHHSI. MPUCOCTUHECHUS
KadecTBeHHBIE peaklny Ha
HeTpeIeTIbHBIC COCTMHCHUS:
oOecIBeUrBaHNE OPOMHOM BOIBI
1 pacTBOpa MepMaHTaHaTa
kanus. [lonydeHnue sTuieHa
JeruipaTalnneit TaHona u
JIETHIPUPOBAHUEM HTaHA.
/lemoHCcTpaumu.
[[TapocTepsxHeBas 1 00BEMHAS
MOJICJI MOJIEKYJIBI ATHJICHA.
["openue rTunena. Komnekius
«ITonmuaTHIIEH U U3ETUS U3
Heroy. JlabopaTtopHble ONBITHI.
2. O0Hapy>KeHrEe HENPEeISTbHBIX
COeIUHEHHUU B KUIKUX
He(TEenPOAYKTax
lu /lueHoBbIE Kayuyk u ero cBoicTBa. HaspiBats o MeXAyHApOIHOU
YTJIEBOJOPOBL. Bynkanuzanus kaydyka. Pe3suna. [HOMEHKIaType JUEHBI.
Kayuyku M30mpeH kak MOHOMEp XapakTepru30BaTh CTPOCHHE,

[PUPOJIHOTO Kay4yyKa.
CuHTeTHYeCKui Kayuyk. 1,3-
byTaaueH kak MOHOMeEp
TMBUHUIIOBOTO U OYTaIMEHOBOTO
CUHTETHUYECKUX KayyyKoB. VHbIe
XMMHUYECKHE CBOMCTBA JUEHOB:
raJoreHUpOBaHKe

CBOIcTBa U 00JaCTU MPUMEHEHUS
1,3-Oyra nuen a. HaGmronate u
OITMCHIBATH JIEMOHCTPAITHOHHBIN
XUMHYECKUN IKCIIEPUMEHT




lemoncTpanuu.Moaenu (1mapo-
CTEp)KHEBbIE U 00BEMHAs)
Moutekya 1,3-0yTanuena u 2-
MeTni-1,3-0yraaueHa (u3ompe-
Ha). PaznojkeHue kaydyka rnpu
HArpEeBaHUU, UCIIBITAHKUE MTPOJTY-
KTOB pasJIOKCHUS Ha HENpe1e-
bHOCTH. JIaOopaTOPHBIH ONBIT
3. O3HaKOMJIEHUE C KOJUIEKIIMEH
Kay9qyKOB U 00pa3IiamMu U3aeIuit
13 PE3UHBI.

lua ALICTHIICHOBBIC BricokoTemrieparypHoe mamsa  |Ha3bIBaTh 110 MEXKIyHAPOIHOMU
YTIIEBOAOPOAbI, N aleTHIIeHA KaK OJIHA U3 00JaCTeHOMEHKIIAType alIKUHBI C
QIKITHBI ero npumeHeHus. [lonydenue  [MOMOIIBIO POJHOTO A3BIKA U

aleTHIICHA TUPOJIM30M METaHa U [3bIKa XUMHH. XapaKTepru30BaTh
KapOUIHBIM CIIOCOOOM. CTPOCHHE, CBOMCTBA, CITIOCOOBI
XVMMHUYECKUE CBOWMCTBA alleTH-  [[TOJIyUYEHUs U 00IacTu
JIeHA: TaaJIOTeHUPOBAHHUE, MPUMEHEHUS alleTUJICHA.
['HJIPOTAIIOT€HUPOBAHKE Habmronats,
(XJIOpBUHWII U TTOJTUBUHUII- CaMOCTOSITEJIbHO TTPOBOJIUTD U
XJIOpU/I, €T0 IPUMEHEHHE), OMHCHIBATH XUMUYECKUI
ruaparanus (peakuust M. I'. PKCTIepUMeEHT. OTauvaTh
KyuepoBa), Tpumepu3anus 0COOCHHOCTH peakuuit
(peakmust H. /1. 3enunckoro). MPHUCOSTUHCHUS Y alleTUIeHA OT
["oMosIoruyYecKuit psiz, peaxIuii MpucoeInHEHNs dTUIICHA
M30MEepHs, HOMEHKIIATypa
QITKUHOB.
demoncTpauuu.Mopenu (1apo-
cTep)KHEBast 1 00beMHasl )
MOJIEKYJIBI alleTuie-Ha. ['openue
AIeTHIICHA.

lua ApomaTH4ecKue OTKpBITHE OEH3071a, ET0 XapakTepru30BaTh 0COOEHHOCTH

YTIJIEBOIOPO/IbI, WIIH
apCHBI

CBOIICTBa U MIEpBBIC 00IACTH
[IPUMEHEHHUs. Y CTAaHOBJICHUE
XUMHUYECKOTO CTPOSHHS OeH30a.
dopmyna Kekyne. CoBpemen-
HBIC MTPEJICTABICHHS O CTPOCHHUH
0eH301a. XUMIUYECKHE CBONCTBA
OeH307a: rajJoreHupoOBaHUE,
HuTpoBanue. [lonyuenue 6en-
3oma. ['omomnor 6eHzona —
TONyOJ. JleMoHCcTpanum.
O0beMHas MOJIETTh MOJIEKYJIIbI
6en3zona. ['openue GeHzoma.
OTtHomeHue 6eH3oma K
OpomHO¥(i101HO¥) BOMIE U
pacTBOpY MEepMaHTaHaTa KaJIus
(Ha MpUMe-pe TEXHUUECKHUX
pacTBOpHUTENEH, CoAepKAIIUX
ApEHBbI)

CTPOCHHUSI, CBOWCTBA M 00JIACTH
MpUMEHEHUsI O€H30J1a C TTOMOILBIO
POJHOTO S3bIKA U SI3bIKA XUMUHU.
HaOsronaTh ¥ ONMKUCHIBATH JEMOH-
CTPAIIMOHHBIN XUMHUYECKUHN JKCIIE-
PUMEHT




la Hedts 1 cmocoOsr ee [HedTh, ee cocTas, puznveckue |[XapakTepu3oBaTh COCTaB U
nepepadboTKu CBOICTBA U MTPOUCXOKICHHUE. OCHOBHBIC HAIIPABJICHUS
DKOJIOTUYECKHE MOCIECTBUS  [MCIOJIB30BaHUS U MepepadoTKu
pasiiuBa HEPTH M CIIOCOOBI HedTH. YCcTaHABIMBATh
60pb0bI ¢ HUMU. [Iponeccnl 3aBUCHUMOCTBH MEX]ly 00beMaMu
repepaboTKku HepTH: noObIun HeTH B Poccuu n
peKTH(UKALNS, KPEKUHT, pu(op-0I0KETOM rocy1apcTBa.
MuHT. [IpoaykTel nepepaboTku  |HaxoauTh B3aUMOCBSI3b MEKTY
He(TH U UX UCIIOIb30BaHHE. M3y4aeMbIM MaTepHaJIOM U
[ToHsTHEe 00 OKTAHOBOM YHCIIC. |[OyAyIIeH MPOoPeCCHOHATBHOM
JlemoncTpanuun.O0pa3oBanue |AesaTeNnbHOCTHIO. [IpaBuia
He(TAHOW IJICHKU Ha MIOBEPXHO- PKOJIOTHYECKU TPAMOTHOTO
cTH BoJibl. OOHapyKeHue noBe/ieHus1 U 6€3011acHOTO
HENPEICIbHBIX COSIMHECHUN B |00pamieHus ¢ HeTenpoIyKTaMH B
PKUAKUX He(DTErmpoayKTax. OBITY U Ha MPOU3BOJICTBE
JlabopaTopHble ONBITHI. 4.
O3HaKOMJICHUE C KOJUICKIIHEH
00pa31oB HEPTH , KAMEHHOT'O
YTJISL ¥ TIPOTYKTOBHX
nepepaboTKu
14 O600mmeHue n Kiaccudukanus yriieBonopoaoB [KinaccudunupoBathb
CUCTEMAaTH3AIHsI 3HAHUHU|TIO CTPOCHHIO YTIIEPOTHOTO YTII€BOJOPO/IBI TIO CTPOSHUIO
00 yrieBoopoaax CKeJIeTa U HAIMYUIO KPATHBIX  [YIJIEPOJIHOTO CKEJIeTa U HATUYHIO
cBsi3eil. B3auMocBs3b MexIy KPAaTHBIX CBSI3€i. Y CTaHABINBATH
COCTaBOM, CTPOCHHUEM U B3aMMOCBSI3b MEKy COCTaBOM,
CBOMCTBAMH YTJIEBOJIOPOIOB. CTPOCHHEM M CBOHCTBAMU
['eHeTHYecKas CBSI3b MEXKIY yriaeBo10poa0B. ONUCHIBATH
KJIacCaMH YIJIEBOJIOPOOB TCHCTHUYECKUE CBSI3H MEXKTY
KJIaCCaMH YTIIEBOJOPOIOB C
MOMOIIIBIO POIHOTO SI3bIKA U
SI3BIKA XUMUHU
lu KountpoJsbHas padora Ne 1 o teme «YraeBogopoas»  [[IpoBoauTE peduiekcrto coOCTBEH-

HBIX JOCTH)KEHUI B IO3HAHUU
XUMHH YTJIEBOJIOPOOB.
AHaNU3UpOBaTh PE3yJIbTAThI
KOHTPOJIbHON pabOTHI U
BBICTPAUBATh IyTH JOCTH)KEHHUS
KEJIAEMOT'0 YPOBHS YCIEIIHOCTU

TEMA 3. KUCJIOPOACOAEP/KAIIUE OPTAHUYECKUWE COEAUHEHUSA




lua CrnupThl DTUJIOBBIN CIUPT U €r0 HaspiBaTh Mo MeXayHApOIHOM
cBoiicTBa. OKHCIIEHHE 3TaHOJIa  [HOMEHKJIATYpE CIIUPTHI.
(bepMeHTaTUBHOE, OKCUIOM XapakTepru3oBaTh CTPOEHHUE,
menu (11)). Xumuueckue CBOICTBA, CITIOCOOBI MOJYYCHHS 1
CBOMCTBaA 3TaHOJA: IeTHApaTa-  |00JIaCTH MPUMEHEHHS 3TaHOoJIa U
L1151, B3AUMOJICHCTBUE C HATPUEM, [[TTULIEPUHA C TIOMOIIBIO POJIHOTO
ropenue. [lonyyeHnue 3TaHosa TU-[s13bIKA U A3bIKA XUMUH.
npararueit aTuneHa, OpoxxerreM [KiaccuuiupoBaTh CIIUPTHI IO
caxapoB. ['OMonoruyeckuii psii |MX aTOMHOCTH.
0JIHOATOMHBIX CIHPTOB, U30Me- |Habmroaarh, CaMOCTOSTEIIEHO
pusi, HOMEHKJIaTypa. MHOroaromM-[mpoBOJIUTh U OIIUCHIBATh
HbIC CIIUPTHIL: TJIMIICPUH. XUMUYECKUN SKCIIEPUMEHT
KauecTBeHHas peakuus Ha
MHOT'OAaTOMHBIE CIIUPTBHI.
JlemoncTpauuu. Moaenu (1mapo-
CTEP>KHEBBIE U 0O bEMHBIE)
MOJIEKYJI CIIUPTOB: METaHOJIa,
PTaHO0JIA,dTUJICHTJIUKOJIS U
riuuepuHa. ['openue sTanosna.
BzaumoneicTBre 3TaHoNa C
HaTpueM. [lonydenue sTuaeHa us3
branona. JlaboparopHbie
onbIThI. 5.PacTBOpeHmne
[JIMIEPUHA B BOJIE U
B3aUMOJICHCTBUE C THUIPOKCUIOM
meau(ll)

lu KamenHbIit KaMeHHBII yroyib u ero XapakTepru3oBaTh

YT OJIb rcronb3oBanue. KokcoBanue [IPOMCXOKJICHUE U OCHOBHBIE

KaMEHHOTO YIJIs, BXKHEHIIINE
MPOAYKTHI KOKCOXUMHUYECKOTO
MMPON3BOACTBA.
JlemoncTpaunu.Komnekuus
«Kamennbit yroaby. Komnekmus
MPOTYKTOB KOKCOXUMHUYECKOTO
[MPOU3BOJICTBA

HAIPaBIICHUS UCTIOIB30BAHUS U
repepadOTKH KaMEHHOTO YTJISA.

Y cTaHaBIMBATh 3aBUCUMOCTh
MEXIy 00beMaMu T00bIUn
KaMEHHOI0 yris B PO u
oropxeToM. Haxonuth
B3aMMOCBSI3b MKy U3y4aeMbIM
MaTepuagoM U Oyayieit mpo-
(heccroHaTBHOM IeATENTbHOCTBIO.
[IpaBuiia HKOJIOTHYECKU
PaMOTHOTO TIOBEJICHUS U
0e30macHOro 00paIeHus ¢
KaMEHHBIM YTJIEM U IPOTyKTaMHU
KOKCOXMMHMYECKOTO MPON3BOCTBA]

B OBITY Y IPOMBIIIJIEHHOCTH




lua DeHon CTpoeHHrEe MOJIEKYJIbI U XapakTepru30BaTh OCOOCHHOCTH
(u3nueckre cBoicTBa (DeHOMa.  [CTPOCHUS U CBOMCTBA (DeHOoIa Ha
B3anMHOe BIUsSHHE aTOMOB B OCHOBE B3aMMHOTO BIIMSTHUS
MOJIEKYJIaX OPraHNYEeCKHUX ATOMOB B MOJICKYJIE, a TAKKE
BEILIECTB Ha NpuMepe peHoma.  |CoCcOOBI MOTyYeHUs U 00J1acTH
XHUMHUeCcKue CBOMCTBA (DeHOJa, |[IPHUMEHEHUs (heHOIa C IIOMOIIBIO
MMOATBEPIKIAIOIIHNE B3aUMHOE POJTHOTO SI3bIKA U SI3bIKA XUMUH.
BIINSTHUE aTOMOB: KHCJIOTHBIC Ha0:1ro1aTh ¥ ONKMCHIBATH
CBOMCTBA, PEaKIuu JIEMOHCTPALIMOHHBINA XUMUYECKUI
raJlOreHUPOBAHUS, HUITPOBAHUS. [PKCIIEPUMEHT.
[Tonyuenue dhenomna u3 CobmronaTh paBuIa
KaMEHHOYT'OJIbHOM CMOJIBI U I3 [PKOJIOTMYECKH IPaMOTHOTO U
[MPOM3BOIHBIX OEH30JIa. 0e3omacHOro oOpareHus ¢
JlemoHcTpanmu. O0beMHast FOPIOYMMHU U TOKCUYHBIMU
MOJICJIb MOJIEKYITBI (DeHOJIA. BEIIIECTBAMH B OBITY U
PacTBOpUMOCTH ()eHOTA B BOJIE  |OKpYKAOIIEH cpere
[MPU KOMHATHOM TeMIepaType u
[py HarpeBaHuu. Bzanmoneii-
cTBHE (DeHOJIa C pACTBOPOM
1EI0YU ¥ OPOMHOM BOJIOH.
KauecTBenHas peakmusi Ha (heHOIT
¢ xsopuioM sxenesa (I1I)

14 AJTbJICTHTBI [Ipon3BOICTBO M UCIIOJIb30BaHUE [XapaKTEPU30BaTh OCOOCHHOCTH

CTPOUTENBHBIX U OTJICJIOUHBIX
MaTepraioB Ha OCHOBE
[MOJIMMEPOB U3
(heHonopopMaIbIETHIHBIX CMOJ
1 ux aHaioros. opmanserui,
€ro CTpOCHHE U (pU3NUYECKHe
cBoiicTBa. PopmanuH.
XHMMHYECKHE CBOMCTBA
dbopmanperuaa; THAPUPOBAHUE,
oKucieHue. Peakiuu
MMOJTMKOHICHCAIHH.
["oMomoruueckuil psia anbie-
THJI0B, U30MEPHUs, HOMEHKJIATypa.
KauecTBeHHas peaknys Ha ajb-
neruauyto rpynny. [lomyyenue
dbopmanbaeruaa u
aleTaabIeTHAA U3
COOTBETCTBYIOIIUX CIHUPTOB.
Ilonsarue o keToHAX. AIbACTUIBI
1 KETOHBI B IIPUPO/IE.
JlemoncTpanuun. Mozenu (mapo-
CTepXHEBbIE U OOBEMHBIE)
MOJIEKYJT METaHaJIs ¥ dTaHaJIs.
O3HaKOMIJIEHHE C KOJIEKITHEH
M1acTMacC U U34S U3 HUX.

CBOMCTB (popMalIbJIeTH I U
alleTaaberuaa Ha OCHOBE
CTPOCHUS MOJICKYJI, CIIOCOOBI
MOJIy4eHUs U UX 00JacTu
[IPUMECHECHHS C TIOMOIIBIO
[POJTHOTO SI3bIKA U SI3bIKA XUMUH.
Ha6ro1aTh, ONKMCHIBATH U MPOBO-
TUTh XUMUYECKUHN IKCTIEPUMEHT.
CobronaTh npaBuiIa
HKOJIOTMYECKU TPaMOTHOTO U
0e30MmacHOro 00paleHus ¢
rOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMH B OBITY U
OKpYKarollen cpene




1y

KapOoHoBBIE
KN CJIOThI

KapOoHOBBIE KHCIOTHI B IPUPOJIE
1 B OBITY. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT B
CpPaBHEHUH CO CBOMCTBaMU
COJISTHOM KHCIIOTBI
(B3anMOJIEHCTBHE C METAJLIIaMH,
OCHOBHBIMH OKCHJIaMH,
OCHOBAHUSIMHU, COJISIMH).
YKCyCHast KHCJIOTa KaK Ca0bIi
PIEKTPOJIUT, MOHHBIC YPaBHEHUS
peakuuii ¢ ee yuactuem. Peakuust
brepudukanui. I'omoio-
FUYECKUN Psijl IPEAETbHBIX
0JIHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, U30MEpUs,
HOMeHKJatypa. [lonyuenne
MypaBbUHON M YKCYCHOW KHUCTIOT.
OTnenbHbIC IPEACTABUTEIHN KHC-
JIOT UHOT'O CTPOCHHMS: OJICMHOBAS,
TTUHOJIEBAs!, INHOJIEHOBAS,
AKpUJIOBasi, I1aBeieBas,
OenzoiiHas. JleMmoHcTpauuu.
Mogenu (ImapocTepKHEBbIE U
00BbEMHBIE) MOJIEKYJI
MYPaBbUHOM U YKCYCHOW KHUCJIOT.
O0pasibl HEKOTOPBIX
KapOOHOBBIX KHCIIOT:
MypaBbUHOM, YKCYCHOH,
0JICMHOBOM, CT€apUHOBOM,
[1aBeIeBOIi, OEH30MHOM,
TUMOHHOM. OTHOIIIEHNE
pPa3IMYHBIX KapOOHOBBIX KHCIOT
K Boze. [lonmyueHue ciioxHoro
hdupa peakiueit aTepuduKaim.
JlaGopaTopHble ONBITHI. 9.
CBONCTBA YKCYCHOM KHCIJIOTBI

XapakTepru30BaTh 0COOCHHOCTH
CBOMCTB KapOOHOBBIX KHCIIOT Ha
OCHOBE CTPOCHHS UX MOJIEKYJI, a
TaK)Ke CIIOCOOBI MOTYYCHHSI U
00J1aCTH IPUMEHEHUS
MYPaBbUHOM U YKCYCHOW KUCJIOT
C TIOMOIIBIO POJTHOTO SI3bIKA U
sI3bIKa XUMUHK. PaznuyaTs oO1ee,
0COOCHHOE U SIMHUYHOE B
CTPOCHUU U CBOMCTBAX
OpraHu4ecKux (MypaBbHHOHN U
YKCYCHOM KHCIIOT) U
HEOPTraHMYECKUX KUCIIOT.
Ha0:1r01aTh, ONMCHIBATH M IIPOBO-
TUTh XUMUYECKHI SKCIICPUMEHT.
ColuroaTh IpaBuiIa
HKOJIOTUYECKU TPAMOTHOTO U
0e301macHOT0 00pAaIEeHUS C
TOPIOYMMH U TOKCUYIHBIMH
BCIICCTBAMH B OBITY U
OKpY’KaroIlen cpene




1y

CnoxxHbIC A(UPBI.
Kupbr

M3ydeHue cocraBa xupoB. XKupel
PACTUTENBHOTO U JKUBOTHOT'O
[IPOUCXOXKACHUS, PA3IUYUS B UX
cocrase. [ 'mapoius3 ;KupoB U UX
ombLIeHHE. MbLa.
CUHTETHYECKUE MOIOIINE
cpencta (CMC).
JKOJIOTHYECKHUE aCTIeKThI
npumeHenust CMC.
['uapupoBaHue KUIKUX )KUPOB.
[Ipon3BOICTBO TBEPABIX KUPOB
Ha OCHOBE PAaCTUTEIbHBIX Macell.
[loHsITHE O CIIOKHBIX AhUpPaAX.
CrnosxHbIe 3(UPBI OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT U
0JIHOATOMHBIX CITUPTOB.
M30Mepust 1 HOMEHKIIATypa
CIIOXKHBIX 3(pupoB. Peakius
brepudukanuu. CioxHbIe dPUPHI
B ripupoe. JKupbl Kak

CJIOKHBIC YPUPHI TITUIICPUHA U
BBICIIUX KapOOHOBBIX KHCIIOT.
3ameHa )KMpPOB B TEXHUKE
HEMUIIEBBIM CHIPHEM.
JlemoncTpamun. Komiekius
[MUIIEBBIX JKUPOB U MACEl.
PacTBOpMMOCTB )KHPOB B
OpPraHUYECKUX U HEOpraHH-
YECKUX PACTBOPUTEIISX.
M3rotoenenue mputa. Komnekuus
00pa310B NPUPOJHBIX MaXyduX
pupHBIX Macen. Komnekmus
PKUJIKUX U TBEPJIBIX MOFOIIHX
cpeacTB. CpaBHEHHE MOIOIIIUX
CBOMCTB PaCTBOPOB MbLIA U
CTUPAJIBHOTO MOPOIIIKA.
JIabopaTopHbIE ONbITHI.
7.Jloka3aTenbeTBO
HETIpeIeIbHOTO XapaKkTepa
PKUJIKOTO JKUpa.

XapakTepru3oBaTh 0COOEHHOCTH
CBOWVCTB KHUPOB Ha OCHOBE
CTPOEHUS UX MOJIEKYII, a TAKXKe
KJIACCH(PUKAIIUHU YKHPOB 110 UX
COCTaBY U MPOUCXOXKJICHUIO U
MTPOU3BOJICTBO TBEPBIX KUPOB HA
OCHOBE pacTUTENbHBIX Macen. Ha
OCHOBE PEAKIINH dTepUPUKAITUN
XapaKTepru30BaTh COCTAB,
CBOICTBa U 00JaCTH IPUMEHEHHUS
CIIOKHBIX 3(PUPOB.

Ha0:1r01aTh, ONMCHIBATH U IIPOBO-
TUTh XUMUYECKUH SKCTIEPUMEHT.
CobnroaTh IpaBuiIa
HKOJIOTMYECKU IPaMOTHOTO U
0e30MmacHOro 00paIIeHus C
rOPIOYMMH U TOKCUYHBIMH Be-
[IICCTBAMU B OBITY U
OKpY’KaroIlen cpene

2q

VYTaeBoanl

CocraB yriieBoJ10B, UX
Hax0KJIEHUE U POJIb B IPUPOJIE.
3HAUYCHHE YTJIEBOJIOB B TEXHUKE,
OBITY, HA IIPOU3BOJICTBE.
Kiaccudukanms yriieBo10B:
MOHO-, TU- U TIOJIUCaXapu/Ibl.
CtpoeHue MOJIEKYJIbI TITFOKO3BI.
JIBOMCTBEHHOCTh (DYHKIIHH Opra-
HUYECKOTO BEIIeCTBAa HAa MMPUMEpe
TJTFOKO3bI (JTbAETUAOCTIUPT).
XUMUYeCKHe CBOCTBA TIIFOKO3EL,

TOKa3bIBAIOIINE IBOMCTBEHHOCTh

XapakTepru3oBaTh COCTAB
YTJIEBOJIOB M MX KJIACCH(PUKAITHIO
Ha OCHOBE CITIOCOOHOCTH K
ruposn3y. OnuchIBaTh CBOMCTBA
TJIIOKO3BI KaK BEIECTBA C
TBOMCTBEHHOU (DyHKITMEH
(anmpaerugocnupTa).

Y cTaHaBIMBAaTh MEXKITPEIMETHBIC
CBSI3M XHMUHU U OMOJIOTHH Ha
OCHOBE PACKPBITHS
OMOJIOrMYECKON POH U

XUMHUYECKUX CBOMCTB Ba)KHEUIIINX




ee QYHKIMH: THIPUPOBAHHUE,
B3aMMO/ICHCTBHUE C THIPOKCHIOM
menu (I1), okucnenue
(bepmenTaTHBHOE, peaAKIIHS
«CepeOPsTHOTO 3epKajiay).
bpokeHUE TIIFOKO3BI.
doTtocuHTe3. PPyKTO3a KaK
n3oMep roKo3bl. Caxaposa Kak
[pe/ICTaBUTENb TUCAXaPUIOB.
[IponsBoacTBO caxapa.
[lonucaxapubl: Kpaxmai, 1e-
toso3a. CpaBHEHUE UX CTPOEHUS
1 cBoiicTB. KauecTBeHHas
peakus Ha KpaxMad.
JlemoncTpaumnu. Komiekuus
KpaxMalioCcoAepKaIIuX
[IPOYKTOB MUTAHUS U MPOIYKTOB
Ha OCHOBE Caxapo3bl.
B3anmoaeincTBue TiIF0KO3bl U
caxapo3bl C TUIPOKCUIOM MEIU
(11). JTaGopaTopHbI€ ONBITHI.
8.B3aumoseiicTBUE TIIOKO3BI U
caxapo3bl C THIPOKCHIOM
mean(ll).KauecTBennas peakius
Ha Kpaxmall.

MpeCTaBUTEIEH MOHO-, IU- 1
[1OJINCAaXapHUIOB.

Ha0mt01aTh, ONMCHIBATH U ITPOBO-
TUTh XUMHAYECKUI KCIICPUMEHT.
CoOuo1aTh MpaBUjia TEXHUKH
Oe3omacHOCTH IIpU paboTe B
KaOWHETE XUMUU

TEMA 4. ABOTCOAEPXAIIME OPTAHUYECKHUE COEJMHEHN A

lu

AMHHBI.
AHWINH

[IpupoHbIe KpacCUTENIN KaK
MMPOU3BOHBIC AHUJIMHA.
OTKpBITHE U CTPYKTypa aHUJIMHA.
AMuHorpymnmna. OCHOBHbIE
CBOICTBA aHHJIMHA.
bpomupoBaHue aHuIMHA (Kaue-
CTBEHHAsI peaKI[Usl Ha aHUJIHH).
BzanMHOE BIHSHIE aTOMOB B MO-
JIEKyJIaX OPraHUYECKUX
COEIMHEHUH Ha PUMepe
aHuiuHa. [lonydyenue aHwInHa.
Peakmus H. H. 3ununa.
JlemoncTpanuun. Mozenu (mapo-
CTEpHEBBIE U OOBEMHBIE)
MOJIEKYJl METHJIaMHUHA U
apunnHa. Ousndeckue CBOCTBA
QHUJIMHA: arperaTHOe COCTOSIHHUE,
IIBET, 3aI1aX, OTHOIIICHHE K BOJC.
B3anmojeiicTBre aHUIIMHA C
KHciioTaMu. B3anMonencTeue
ra3000pa3HBIX METUIIAMUHA U
XJ10poBOIopoaa. OTHOIIEHUE
aHWINHA K OpoMHOH (f10HOI)
BOJIC.

XapakTepu30BaTh 0COOCHHOCTH
CTPOEHHS M CBOMCTBA aHWJIMHA HA
OCHOBE B3aMMHOT'O BIIHSTHHS
aTOMOB B MOJIEKYIIE, a TAKKe
CIIOCOOBI TIOJTYUEHUSI ¥ 00JIacTH
[PUMEHEHUS aHUJIHHA C
MTOMOIIBIO POHOTO SI3bIKA U
SI3bIKA XUMUH.

Ha6ronaTh 1 OMKMCHIBaThH IEMOH-
CTPAIMOHHBIN XUMUYECKUI
DKCIICPUMEHT.

CobmroaTh mpaBuia
DKOJIOTHYECKH TPAMOTHOTO U
0e30macHOro 00paIeHus ¢
TOPIOYMMH W TOKCUYIHBIMH
BEIIECTBAMH B OBITY U
OKpYKarollen cpene




lg

AMHUHOKHUCJIOTEI

AMUHOKAIpOHOBAsk KUCJIOTA.
[TosmaMuHBIC BOJIOKHA, KATIPOH.
Peakiyst mOMMKOHICHCAITUH.
[TonsTHE 00 aMuIaX KAPOOHOBBIX
kucnot. [lonstue 06
AMUHOKHUCIIOTaX. AMHHOKHCIIOTHI
Kak OM(yHKIIMOHATIbHBIE
amdoTepHbIe coeTuHeHUA. Du-
3UUYECKHEe CBOICTBA
aMUHOKHUCIIOT. OcOOCHHOCTH
TMCCOLMAIMU aMUHOKHCIIOT B
BOIHBIX pacTBopax. bumonspHsie
nonsl. Knaccuduxanus u
HOMCHKJIATYpa aMUHOKHUCIIOT.
Junentuael. IlenTuanas cBs3b.
CriocoObl MoTy4eHust
AMUHOKHCIIOT. AMUHOKHUCIIOTHI B
[PUPOJIC, UX OMOJIOTUIecKas
poib. HezameHumbIie
AMHUHOKHUCIIOTHI.
JleMoHCcTpamumn. YNakoBKH OT
[IPOYKTOB, COAEPKALINX
AMUHOKHCIIOTHI Ml KX COJIH
(IpOAYKTHI MUTAHUSA,
COJIepIKaIllie BEIIECTBA C KOJaMHU
E620 — riiyramMuHOBasi KUCJIOTA,
E621 — riiyramuHat HaTpus,
E622—525 — rimyraMuHaThI
npyrux metaios, E640 — riu-
nuH, E641 — neimnun).
Jloka3zaTenbcTBa aM(pOTEPHOCTH
AMUHOKHCIIOT

OnuceiBaTh CBOMCTBA
AMUHOKHCIIOT KaK
OMYHKITMOHATBHBIX
aM(OTEPHBIX COCTMHCHHIA.

Y cTaHaBIMBATh MEXKIPEIMETHBIE
CBSI3M XUMUU ¥ OMOJIOTUU HA
OCHOBE PaCKpBITHUS
OMOJIOTUYeCKON POH U
XUMUYECKHUX CBONCTB
AMUHOKHCIIOT.

Ha6mro1aTh 1 ONMKMCHIBATh IEMOH-
CTpaIMOHHBINA XUMUYECKUN
DKCIICPUMEHT

L

benxu

benku kak OHOMONIUMEpBI, UX
CTpoeHHe (IIepBUYHAs,
BTOpPUYHAs U TPETUYHAS
CTPYKTYPBbI), XUMHYECKUE
CBOICTBa (AeHaTypaLus,
TUIPOJIN3, KAYECTBEHHBIE
peakuuu — OuyperoBas u
KCAaHTONPOTENHOBAsA). buoio-
rudeckue QyHKIUU OEIKOB:
CTpouTeNbHasi, pepMeHTaTUBHAS,
3allMTHAas!, TPAHCIIOPTHAS,
CUTHaJIbHAs U Jp.
JlemoHcTpanmu. /Ienarypanus
pacTBOpa KypHHOTo Oenka 1mnoj
NIECTBUEM TEMIIEPATYPBI,
PacTBOPOB COJIEN TSKEIBIX
METAJUIOB U 3TaHoJa. ['openue
[ITUYBETO 11€pa, IEPCTIHON HUTH
1 KyCOUYKa HaTypaJIbHOM KOXKHU.

[[BeTHBIE peakiy OEITKOB.

OnuchIBaTh CTPYKTYPHI U
CBOIiCTBaA OEIIKOB Kak
OMOIOIMMEPOB. Y CTaHABJIMBATh
MEXITPEAMETHBIC CBSI3U XUMHUHU 1
OHMOJIOTHH Ha OCHOBE PACKPBITHS
OMOJIOTHYECKOU POJIU 1
XUMHYECKHX CBOMCTB OEIKOB.
[IpoBOIUTH, HAOIIOIATH U OIKMCHI-
BaTh XHMHUYCCKUN YKCIICPHUMEHT




JlabopaTopHbIe
onbIThbl.9.PacTBOpeHue 6eIKoB B
Bojie. OOHapykeHHE OCIIKOB B
MOJIOKE.

lu [TonsiTue o JIHK u PHK kak 6uononmumepsl. |{OnUCHIBaTh CTPYKTYPY U COCTaB
HYKJICMHOBBIX KucioTax |(O01asi cxema CTpOCHHUS HYKJIEMHOBBIX KUCJIOT KaK
HyKJIeoTHa. CpaBHEHUE [TOJIMHYKJIEOTU/IOB.
CTPOCHUSI, HAXOXKJICHHUE B KJIETKE |Y CTAHABJIMBATH MEXKIIPEIMETHbBIC
n Gynakouit JJHK u PHK. Buaer  [cBsi3u Xumun 1 OMOJIOTHN Ha
PHK u ux ¢pynkuun. [ToHsiTHE O |0CHOBE PaCKPBITUS
OHOTEXHOJIOTHH U €€ OHOIOTrMYECKON PO ITUX
rcronb3oBanue. [lousitue o KHCJIOT B IIepe/iaue U XpaHEeHUU
TEHHON MH)KEHEPUU. HACJIEICTBEHHOW nH(OpMaluu
["erHOMOTU(pUIIUPOBAHHBIE
MPOAYKTHI. JleMOoHCcTpauuu.
Moaens mosiekyisl JIHK.
OO6pasibl IPOAYKTOB,
[MOJTYYEHHBIX U3 TPAHCTEHHBIX
(hopM pacTeHu# U )KUBOTHBIX.
JlekapcTBEHHBIE CpENICTBA U
[penaparsl, U3rOTOBJICHHbIE C
[MOMOIIIbIO0 TEHHOW MHXKEHEPUU
lu ['eHeTHUecKas CBA3b [loHsATHE O TeHETUYECKOW CBSI3U |Y CTaHABIMBATh B3aUMOCBSI3b
MEXy KJIacCCaMH Opra- |M T€HETUYECKOM psijie Ha MEXy COCTaBOM, CTPOCHUEM U
HUYECKHX COCIMHEHUI [IpUMEpE B3aUMOINEPEX0/10B CBOMCTBAMM MPECTABUTENEH
MEXTy KJIacCaMH YTJIEBOJIOPOIOB [KJIACCOB YIJIEBOIOPOJIOB U
1 KMCIIOPOJI- M @30TCOJEPKAIIUX [KUCTOPOA- U a30TCOAEPKALIUX
coenuHenuit. Mimroctpanus coequHeHni. ONMUCHIBaTH TCHE-
FEHETUYECKOM CBS3M Ha PUMEPE [THUYECKHUE CBSA3M MEXY KilaccaMu
OpraHUYECKUX COCIMHEHUM YTJIEBOJIOPOOB C MOMOIIIBIO
Pa3UYHBIX KJIACCOB, COJEPKa-  |[POAHOTO SI3bIKA U A3bIKA XUMHUHU
[TUX JIBa aTOMa yriepo/a.
Jlemonctparmuu. [lepexon;
PTAHOJI —)3THJIEH —
PTUJICHTJIMKOJIb
lu IIpakTHyeckasi padora Penienne skcnepuMeHTaIbHBIX  [IpOBOINTE, HAOMIOAATH U OTIUCHI-

Ne 1 «MnerTudukarus
OpraHUYECKUX COCIUHE-
HUI»

3a/1a4 10 UAeHTU(UKALIUN
OpPraHNYEeCKUX COCTUHEHUHN

BATh XUMUUYECKUI SKCIIEPUMEHT
JUUISL IOJITBEPKICHUS] CTPOCHUS U
CBOVCTB Pa3JIMYHbIX
OpPraHUYECKUX COCTMHEHUN, a
TakKe UX UIACHTU(DHUKAIIH C
[MOMOIIBI0 KaYE€CTBEHHBIX

€aKIuu




la O600mmeHue u Knaccudukanms kucinopoa-u  |KnaccubuuupoBaTh KHCIOPOI- U
CHUCTEMaTHU3allisl 3HAHUI[a30TCOAEPIKALUX OPTraHUYECKUX [a30TCOAEPKAIINE OPTAHUYECKUE
0 KUCJIOpPOJ- U a30T- COEIMHEHUH MO HAJTMYHIO COEIMHEHUS 110 HATUYHUIO
CoJIeprKaIINX (hYHKITMOHAILHBIX TPYIIIL. (YHKITMOHATLHBIX TPYIIIL.
OpraHUYEeCKUX Cocrasnenue popMyi u CoctaBnath GopMyIbl U 1aBaTh
COEIMHEHUSIX Ha3BaHWM KUCIOPO- U Ha3BaHMsI KUCIOPOJ- U

A30TCO/AEPKAIINX OPTaHUYECKHUX [a30TCOAEPKAIUM OPraHUYECKUM
COCIMHEHU, UX TOMOJIOTOB U [coeAuHeHussM. ONuChIBaTh
n3omepoB. CBoMcTBa CBOICTBA IpEJICTaBUTEIECH
MpEeACTABUTENICH BOXKHEHUIIINX BaKHEUMIITMX KJIACCOB 3TUX
KJIACCOB 3TUX COCMHEHUN, UX  |COEAUHEHUM, UX MOJy4YEHUE U
[OJTy4YeHUE U IPUMEHEHUE. [IPUMEHEHHE C TIOMOIIbIO
['eHeTHUECKast CBSA3b MEKIY POTHOTO A3bIKA U S3bIKA XUMHUH.
pa3IMYHBIMU KJaccaMu YcTaHaBIMBaTh T€HETUUECKYIO
KHCJIOPOJI- M @30TCOJIEPKAILUX  [CBSI3b MEX/Y PAa3IMUYHBIMU
OpraHUYECKUX KJIacCaMU KUCJIOPOA- U
COEIMHEHUI U YIJIEBOJOPOJOB.  [a30TCOAEPIKALIUX OPraHUYECKUX
[ToaroToBka K KOHTPOJIBHOU COCIMHEHUH U YIIE€BOIOPOJA0B
pabote. Pemienue pacueTHbIX

3a/1a4

lu KoutpoJsbHas padora Ne 2 no teme «Kucnopoa- u [IpoBoAUTH pedaeKcuio

Q30TCOJEpKAIINE OPraHUUECKHUE BELIECTBAY COOCTBEHHBIX JOCTHXKCHHH B
[MO3HAHUHU XMMUHU YTIIEBOJOPOOB,
a TaKKe KUCIIOpOJI- U
Q30TCO/IEPKAIINX OPTraHUYECKUX
BEILIECTB. AHAIM3UPOBATH
pe3yNbTaThl KOHTPOJIBHON pabOThI
1 BBICTPAMBATh MyTH TOCTHKCHUS
PKEJIaeMOr0 YpOBHS YCIEUTHOCTH

TEMA 5. XUMUA U XU3Hb

lua [Inactmaccel 1 BosokHa ([lonmumepusanus u XapakTepru3oBaTh peaKun

[MOJTUKOHICHCALIMS KaK CIIOCOOBI
MOJTYYEHUSI CHHTETUUECKHIX
BBICOKOMOJICKYJISIPHBIX
coeauHenuil. [lonyyenue uckyc-
CTBEHHBIX BBICOKOMOJIEKYJISIPHBIX
COeIMHEHNH XUMUYECKOM
MoaubUKaIueHd TPUPOTHBIX
nosinMepoB. CTpoeHue
[MOJMMEPOB: JINHEHHOE,
MMPOCTPAHCTBEHHOE, CETYATOE.
[lonstue o mnactmaccax. Tepmo-
[JIACTUYHBIC U TEPMOPEAKTHUBHBIE
roauMepbl. OTaeabHbIe
MPEACTABUTEIN CHHTETHUYECKUX H
MCKYCCTBEHHBIX MOJIUMEPOB:
(dhenonodopmatbaeTuIHbIE
CMOJIbI, TOJTMBUHWIXJIOPHU,
Te(IIOH, EeITYTOHI.

[lonsaTne 0 XUMHYCCKUX
BOoJIOKHax. Harypasbhsle,
CHHTCTHYCCKHUC U

MOJIMMEPU3AITUN U
[MOJIMKOHIE€HCAIMU KaK CIIOCOOLI
MMOJTYYCHHUSI CHHTETUYECKUX
BBICOKOMOJIEKYIIAPHBIX
coequHeHuii. ONUCEIBaTh
OTACJIBHBIX HpeHCTaBHTGHCﬁ
[IACTMACC U BOJIOKOH, UX
CTPOCHHE U KJIACCU(PUKALIHIIO C
[MOMOIIIBIO POJTHOTO S3bIKA U
A3bIKA XUMHUHU




CKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTienbHbIE
[IpEICTaBUTEIN XUMUYECKHIX
BOJIOKOH: aI[eTaTHOE
(TpualeTaTHBIN MICNK) U BHU-
CKO3HOE BOJIOKHA,
BUHWIXJIOPUIHBIC (XJIOPHH),
[MOJTMHUTPUIIbHBIE (HUTPOH),
roTMaMuaHbIC (KalpoH, HAMIIOH),
rmoyind(UpHBIE (JTAaBCaH).
JlemoncTpanuu. Komnekuus cun-
TETUYECKUX U UCKYCCTBEHHBIX
[1OJINMEPOB, IIaCTMACC U
n3aenui u3 Hux. Komiekuus
CUHTETHYECKUX U
MCKYCCTBEHHBIX BOJIOKOH U
n3iennil 3 Hux. PacrnosnaBanue
HATypaJIbHBIX BOJIOKOH
(X710MIaTOOYMaXXHOTO U
TTBHSIHOTO, IIEJIKOBOTO U IIEPCTSI-
HOT0) U UCKYCCTBCHHBIX BOJIOKOH
(arreTaTHOTO, BUCKO3HOTO) T10
OTHOINICHUIO K HATPEBAHUIO H
XUMHUYECKUM PEaKTUBAM
(KOHIICHTPUPOBAHHBIM KHCIIOTAM
1 meinovam). JIabopaTopHble
onbIThI. 10. 3HAKOMCTBO C
KOJUIEKIIMEW Iu1acTMace,
MCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH U
W31EIUN U3 HUX.




lg

DepMEHTHI
ButaMuHbI

[TonsaTue o hepmMeHTax Kak
OMOJOTMYECKHUX KaTaIn3aTopax
0EKOBOI MPUPOIBIL.
Oco0eHHOCTH CTPOSHUS U
CBOMCTB (CEIEKTUBHOCTD U 3(-
(heKTHUBHOCTH, 3aBUCUMOCTD JICHi-
CTBUS OT TemnepaTypsl u pH
Cpelbl pacTBopa) GEPMEHTOB 110
CPaBHEHHIO C HEOPTaHUYECKUMU
KaTaJiu3aTopaMu. 3HAaUCHHUE
(hepMEeHTOB AJIs1 KU3HEACITEIb-
HOCTH YKUBBIX OPTaHH3MOB.
[Ipumenenue GhepMEHTOB B IIPO-
MBIIIIEHHOCTH.
JlemoncTpanmuu. JIekapCTBEHHBIE
CPEICTBA, COAepKaIINE
dbepmentsl: «llercuny,
«Mezum», «Dectann» u Jp.
CrupanbHble MOPOIIKH (ymna-
KOBKH), coJiepKarue pepMeHTHI.
JlelicTBuE CHIPOro U BAPEHOTO
KapTodens Wik Msca Ha pacTBOP
[epoKcHia BOJ0poaa

[Tonsitue o BuTamuHax. Hopmsl
MOTPeOJICHUST BATAMUHOB U UX
¢byakuun. [Tonsarue 06
AQBUTAMHHO3aX,
TUTIOBUTAMUHO32X,
TUTICPBUTAMUHO3aX.
Knaccudukanys BUTAMUHOB.
Butamun C kak mpeacTaBUTENb
BOJOPACTBOPUMBIX BUTAMHHOB U
BUTaMUH A Kak MPEJICTaBUTEb
PKUPOPACTBOPUMBIX BUTAMUHOB.
JemoncTpanun. ®otorpadun
PKUBOTHBIX U JIIOJIEH C
pa3IMYHBIMU popMaMHu
aBUTaMHHO30B. VcnipiTanne
Cpelbl pacTBOpa aCKOPOMHOBOM
KHCITOTHI

Ha ocHOBE MeXITpeIMETHBIX
CBsI3eil ¢ Ononorueit
yCTaHaBIIMBATh oO1Iee,
0COOCHHOE M €IMHUYHOE /s hep-
MEHTOB KaK OMOJIOTHYEeCKHX
KaTaau3aTopoB. PackpeiBaTh ux
POJIb B OpraHU3aliy KU3HU Ha
3emie, a TaK)Ke B MUILEBOH U
MEIUIIMHCKON MTPOMBIIIJICHHOCTH
Ha ocHOBE MeXITpeIMETHBIX
CBsI3eli ¢ OMOJIOTHEH pacKphIBATh
OHMOIOTHYECKYIO POJIh BATAMHHOB
1 UX 3HAYCHUE [Tl COXPaHEHUS
3I0POBBS YEIIOBEKA




lua ["opMoOHBI

JlexapcTBa

[ToHsiTHE O TOPMOHAX KakK
OMOJIOTHYECKH aKTHBHBIX
BEIICCTBAX, BHIMOTHIIOIIMX
DHAOKPUHHYIO PETYIISIITUIO
PKU3HECATCIIbHOCTH OpraHu3-
MOB. BakHeiilie cBoicTBa
FOPMOHOB: BBICOKAsI
(hu3noIoruuecKas akTUBHOCTb,
TUCTAHIIMOHHOE JCHCTBHE,
OBICTPOE pa3pyIICHUE B TKAHSX.
OTaenpHbIC TPEICTABUTEIH
TOPMOHOB: WHCYJIUH H
anpenanuH. [Tpodunaktuka
caxapHoro quaoeta. [ToHsTre o
CTCPOMIHBIX TOPMOHAX Ha
[pUMepe TIOJIOBBIX TOPMOHOB.
AHTHOWOTUKH U TUCOAKTEPHO3.
HapkoTuueckue BemecTna.
Hapkomanwus, 60opb0a ¢ Hell u
Mpo(HIIAKTHKA.
JlemoncTpamum. {omaninss,
n1abopaTopHast 1 aBTOMOOMJIbHAS
ANTCYKN

Ha ocHOBE MeXITpeIMETHBIX
CBsI3€il ¢ OMOJIOTHEN pacKpBIBATh
XUMUYECKYIO TIPUPOIY TOPMOHOB
1 UX POJIb B OPTaHU3AINN
rYMOPJILHOU PEryJIsIIHA

eI TEIIbHOCTH OpPraHu3Ma
YeJI0BeKa

PackpbIBaTh poiib JICKAPCTB OT
(dbapmakoTepamnuu 10
xumuoTepanud. OcBauBaTh
HOPMBI 3KOJIOTHYECKOTO U
0e301macHOro 00paIeHUs ¢ JIeKap-
CTBCHHBIMH ITpETIapaTaMH.
DopMUPOBATH BHYTPEHHEE
yOexIIeHNe O HeITPHEMIIEMOCTH
ke OJTHOKPATHOTO TPUMEHEHUS
HApKOTHYECKUX BEIIECTB

lu IIpakTuyeckas padora Penienne skcnepuMeHTanbHblX  [[IpoBoUTH, HAOMIOAATH U OIUCHI-
Ne 2 «Pacno3HaBaHue [3a7a4 Ha pacrio3HaBaHUE BATh XUMUYECKUN SKCIIEPUMEHT
[J1aCTMAcC ¥ BOJIOKOHY [[J1acTMace (TOJIUATUIICHA, TUTSE USHTU(UKAIIMY TIacTMAcC U
[10JINBUHUJIXJIOPU/IA, BOJIOKOH C ITOMOILBIO
(dheHnonopopMambIETHIHON) U KaueCTBCHHBIX PEaKIUi
BOJIOKOH (XJIOMYaTOOYMakKHOTO,
BHCKO3HOT'O, alleTaTHOTO,
KalpOHOBOT'O, U3 HATYPAJIBHOU
[IIEPCTH U HATYpPaJIbHOTO IIEJIKA)
lu(uz  |Pemenue 3a1a4 no [loBTOpeHMne u 006001IeHNE MaTe- |[PaccMaTpuBaTh XUMUYECKUE pe-
pe3ep- |[OpraHMYecKOd XMMHUH  [pUala 3a Kypc OpraHu4ecKou AKLMU Ka4YECTBEHHO U KOJINYe-
Ba) xUMUH. Perenne 3a1a4 Ha BBIBOJICTBEHHO C IIOMOIIBIO Pacu€eTOB.

(hOpMyIIbI OPraHuYecKoro Belle-
CTBa IO MPOJYKTaM CrOpaHus 1
MaCCOBBIM JIOJISIM 3JIEMEHTOB

Perate 3a1auu Ha BBIBOJL
(hOopMyJITBI OPraHUYECKOTO
BEILIECTBA 10 TPOJIYKTaM
CrOpaHus U MacCOBBIM JIOJISIM
PJIEMEHTOB

Bcero 34 yaca

TemaTuueckoe miaanuposanue 11 kiace




( 1 gac B Hepemto, Bcero 34 yaca, U3 HUX |— pe3epBHOE BpeMs)

Kos-Bo [Tema ypoka OcHoBHoOe cogep;kaHue Ypoka |(OCHOBHbBIC BHABI AeATEJIbLHOCTH
4acoB 00y4YarOIIUXCS

(Ha ypoBHe y4eOHBbIX AelCTBHI)
44 TEMA 1. IEPUOJJUYECKNI 3AKOH 1 CTPOEHUE ATOMA

1 Otkpertue . U. [ [pearnocbuIKu OTKPBITHS XapakTepru3oBaTh 3JIEMEHTHI
MeHeneeBbIM [lepnonueckoro 3akoHa. MaJIbIX [IEPUOJIOB 10 X
[lepuoauueckoro [ lepsvle nonvimxu oJio>keHuto B Ileproanueckoit
3aKOHa Ka1accugurayuy Xumuieckux cucreme /1. 1. Menneneesa.

onemenmos. Cospemennvie npeo- [Jasamsv onpedenenus

CIMAaGNeHUst 0 GANCHEUUUX NOHS-  |BANCHEUUIUX XUMUYECKUX

IMUAX XUMUU OMHOCUMENbHAS — [NOHAMULL: 8eUeCmB0, XUMUYEeCKULL
amomHas macca, amom, D71eMenm, amom, OMHOCUMeNbHAs
monekyna. Ilepuoguyeckuit amomHas macca, u30Mmonbvl

3akoH B hopmyauposke . 1.

MenneneeBa. [lepruoanuHOCTD B

M3MEHEHUU CBOMCTB XUMUYECKUX

PJIEMEHTOB M MX COCIMHEHUI

1 [lepuoanueckas [lepuonnueckas cucrema /laBaTb onpeneneHne BUIOB Kilac-
cuctema J[. 1. Menae- [XMMHUYECKUX DJIEMEHTOB KaK cu(uKanyu: eCTeCTBEHHOU U UC-
neeBa rpaduyeckoe 0ToOpaKeHUE KYCCTBEHHOW. BblnonHenue nps-

[leproanyuecKkoro 3akoHa. MOTO JIETYKTUBHOTO
CtpykTypa nokasaresberBa.Co3anue
MMePHUOINYSCKONTAOTHITHI MOJIEJICH C BhIJICIICHUEM
KOPOTKOTO BapuaHTa. [leproapl  [CylIeCTBEHHBIX XapaKTEPUCTHK
(6ompIIMe ¥ MaJIbIe) U TPYIIIBI  [00BEKTA M MX MPEICTABICHUEM B
(rmaBHbIE ¥ OOOUHBIE). [Ipor-  [mpocTpaHCcTBEHHO-TpaduIECKOM
HOCTUYECKas CWJIa U 3HAYEHUE  [HJI 3HAKOBO-CUMBOJIMYECKOMN
[lepuonnueckoro 3akoHa u dopme. [IpornozupoBarb
[leproInuecKOil CUCTEMBI. CBOMCTBAa XUMHYECKHUX JIEMEHTOB
3nauenue [lepuoguueckoro 1 UX COCIMHEHUU Ha OCHOBE
3akoHa U [leprnoanueckoi [Tepuoanueckoit cucremst /1. U.
CHUCTEMbI XUMHUECKUX 3J1eMeHTOBMeHnneneeBa. KoncrpynpoBanue
/1. 1. MenneneeBa 115l pa3BUTHS [IEPUOIUYECKON TaOINIIBI XUMU-
HAayK{ U TOHUMaHUS XUMHUYECKONW[UECKUX JIEMEHTOB C
KapTUHBI MUpa. JleMOHCTpaluy. [MCIOJIb30BAHUEM KapTOUEK
Paznuynbie GopMBI
[leproanyuecKkoil CUCTEMBI
XUMHUYECKUX d1eMeHTOB [[. U.
MeHneneeBa

1 Ctpoenue atoma ATOM — CJIO’KHAsl YaCTULA. [IpeAcTaBisATh CII0AKHOE CTPOCHUE

Hcmopus omkpvimus
D71eMEeHMApPHbIX Yacmuy U
cmpoenus amoma. SIIpo aroma:
[MPOTOHBI U HEUTPOHBL. M30TOIBI.
H30monvl 6o0opooda. Iiek-
TPOHBI, KOPIIYCKYJISIPHO-
BOJTHOBOU Tyann3Mm. CTpoeHue
HIIEKTPOHHON 000JI0UKH.
DJIEKTPOHHBIN YpPOBEHb.
BaneHTHBIE 3JIEKTPOHBI.
OpOuranu: 5- up-.

aTOMa, COCTOSIILIETO U3 A1pa U
HIIEKTPOHHON 000JI0UKH.
HaxoauTh B3auMOCBSI3U MEXTY
[10JI0)KEHUEM DJIEMEHTA B
[lepnonnueckoit cucreme /1. U.
MenpeneeBa 1 CTPOEHUEM €0
aToma. COCTaBIISATh SJIEKTPOHHBIE
U 3JICKTPOHHO-TpaduiecKue
dbopMyIbI aTOMOB S-, p- u d-
9/1eMEHMO8




PacripeneneHne 31eKTpOHOB 110
HHEPreTUYECKUM YPOBHSIM H Op-
outansam. d-Onemenmeot.
JJIeKTpOHHAs KOH(UTYypanus
aToma

1 [lepuonuueckuii 3akoH [ XUMUYECKUH 371eMeHT. Tpu [IpencraBisiTh pa3BUTHE HAYYHBIX
11 CTPOCHHE aToMa dbopmynupoBku lleproanueckororeopuii Mo Cupaiyd Ha OCHOBE
3akoHa: J[. . Menpeneena, TpeX GOPMYIHPOBOK
COBpEMEHHAsl U IPUYNMHHO- [lepuoanueckoro 3akoHa.
CJIEICTBEHHAs1, CBA3BIBAIOILIAS OnuceIBaTh CTPOCHUE aTOMa U
[epUOIUYHBIC U3MEHECHHUS CBOMCTBA XUMUUYECKHUX AJIEMEHTOB
CBOMCTB 3JIEMEHTOB C 1 UX COCIMHEHUU Ha OCHOBE
[MEPUOJUYHOCTHIO B U3MeHeHuu [[lepunoanueckon cucremsr . U.
BHEILIHUX JIEKTPOHHBIX CTpYKTypMenneneeBa. Omuocumo
X aTOMOB. PUBNYECKUI CMBICIT  XUMUYeCKuUe d1eMeHmbl K MmoMy
[OPSIZIKOBOTO HOMEPA IEMEHTA, |[UAU UHOM) DJIEKMPOHHOMY
HOMEpa Mepruoja U HoMepa cemeticmay. Packpvieams ocoben-
rpynmsl. [leppuoguunoctsb Hocmu cmpoenust amomos d-sie-
W3MCHEHUS CBOMCTB XUMUYECKUX |MEHMOB U/-2/1eMEeHMO8
HIIEMEHTOB, 00pa30BaHHBIX UMU
[IPOCTHIX U CIIOKHBIX BEIIECTB B
[epuoIax U rpynmnax.
DJICKTPOHHBIC CEMEMCTBA.
Ocobennocmu cmpoenust amomos
d-anemenmos. Cemeticmeo [-
PJIEMEHTOB
11g TEMA 2. CTPOEHUE BEILIECTBA
1 KoBasieHTHast brnaropoansie ras3sl, npuunHa |OOBSICHATH HHEPTHBIE CBOICTBA
XUMUYECKast WX CYIIIECTBOBAHUSI B 0JIarOpOHBIX Ta30B
CBA3b ATOMapHOM COCTOSIHUU. 0COOCHHOCTSIMU CTPOCHHS UX

KoBajieHTHAsI CBSI3b KaK CBSI3b,
BO3HUKAIOIIIAS 32 CYET
00pazoBaHus 00X
DIIEKTPOHHBIX AP nymem
nepekpul8anusl 2J1eKMpOHHbIX
op-oumareti. KpatHocTb
KOBAJIEHTHOW CBSI3H.
OOMeHHBIN 1 TOHOPHO-aK-
[IENITOPHBIA MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOM
CBSI3U. DJIEKTPO-
oTpunaTensHocTh (30).
Kiaccudukanms KoBaJIeHTHBIX
cBsizeit: mo D0 (monspHas u
HenoJsipHast). Jlunonu. 3akox
MOCTOSTHCTBA COCTaBa JJisi
BEIIIECTB MOJIEKYJISIPHOTO
cTpoeHus. JleMoHCcTpauu.
Konteknuyst BemecTs ¢

aToma. XapaKkTepu3oBaTh
KOBaJICHTHYIO CBSI3b KaK CBSI3b,
BO3HHUKAIOIIYIO 32 CUET
00pa3oBaHUs OOIIMX dJIEKTPOHHBIX
rap nymemnepeKpuléansl
91eKMPOHHBIX OpOUmaetl.
KiaccuduiupoBaTh KOBaJICHTHBIE
CBSI3H 110 Pa3HBIM OCHOBAHUSIM.

'Y cTaHaBIMBaTh 3aBUCUMOCTh
MEX1y TUIIOM XUMHUYECKOU CBSI3H,
TUTIOM KPUCTAJUTHYECKOUN PEIIETKH
1 GU3UYECKUMU CBOMCTBAMU
BEIIIECTB




KOBAJICHTHLIM THUIIOM
XUMHYECKOI CBI3U

ounas
XUMHAYECKA
CBSI3b

MoHbI 1 UX KIIacCU(DUKAIUS: 110
3apsiay (AHHOHBI U KATUOHBI),
10 cocTaBy (IIPOCTHIC U
cinoxHbIe). Cxema oOpa3oBaHUs
WOHHOM CBSI3U. DPopMyIbHAS
eounuya. OmHocumenbHOCmy
Kraccupuxkayuu XumMuyeckKux
c6s3€ell Ha UOHHbLE U KOBA-
leHmHble NOJISIPHBLE.
JlemoncTpammu. OOpasibl
MUHEPAJIOB M BEIIECTB C
WOHHBIM THIIOM CBSI3H: OKCHJIA
KaJIBIIHS, PA3JIMYHBIX COJICH,
TBEPJIbIX 1IEJI0UEH, rajiuTa,
KaJIbIITA

XapakTepu30BaTh HOHHYIO CBSI3b
KaK CBSI3b, BOSHHKAIOIIYIO ITyTEM
OT/IaYX WJIU TIpUEMa dJIEKTPOHOB.
KraccudunupoBaTs HOHBI 110
Pa3HBIM OCHOBAHUSIM.
'YcTaHaBIUBaTh 3aBUCUMOCTD
MEXy TUTIOM XUMHUYECKOHN CBS3H,
TUIIOM KPHUCTAJUTMYCCKOM PEIICTKH
1 (HU3UICCKUMH CBOMCTBAMH
BCIIICCTB

MeTaiibl U CIUIABEL.
MeTtamnuueckas XUMU-
uecKas CBI3b

OO01Me pU3HUIEeCKUE CBOMCTBA
METAJIIO0B:
AIICKTPOIPOBOJIHOCTD,
[IPOYHOCTD,
TEIJIOIPOBOIHOCTD, ME-
TaUIMYECKUI OJIECK,
[JIaCTUYHOCTD. Crniaswl uephvie
u yeemuvie. Cmaniv, wy2yH.
Vlamyns, 6poH3a, MenbXuop.
MeTanauyecKkas CBI3b.
Sasucumocmo
971eKMpPONPOBOOHOCMU
\Memanios om memnepamypbi.
JlemoHcTpanmu. Komnekius
MeTa1oB. Kosiekius criaBoB

XapakTepru30BaTh METAJNIMYECKYIO
CBSI3b KaK CBSI3b MEXy aTOM-HOHA-
MU B METaJlIaX U CILIaBax IOCpe/I-
CTBOM 000OIIECTBICHHBIX BAJIEHT-
HBIX 3JCKTPOHOB. OOBSCHATH €/IH-
HYIO IPUPOY XUMHUECKHUX CBI3CH.
YcTaHaBiInBaTh 3aBUCHMOCTD
My TUIIOM XUMHUYECKOH CBSI3H,
THUIIOM KPHCTA/UTMYECKOM PEIICTKH
1 (PU3UICCKUMH CBOWCTBAMHU
BEILIECTB

ArperaTHble COCTOSTHUS
BeniecTBa. Bonopoanas
CBS3b

ArperaTHbl€ COCTOSIHUS
BelleCTBa Ha IPUMEPE BOJIBI.
3akoH ABoranpo. Ilepexobl
BEIIECTBA U3 OJJHOTO
ArpEraTHOTO COCTOSIHUS B
npyroe. Ban-oep-eaanvbcogo
63aumooelicmsue.
MeKkMOJIeKyIIsIpHast
BOJOPOJHAs CBsI3b. MeXaHu3M
ee oOpa3oBaHus Ha IPUMEPE
BOABI U cnupmos. CBONCTBa
BEIIECTB C ’TUM THUIIOM CBSI3H.
AHOMaJIbHBIE CBOMCTBA BOJIBI,
00YyCIIOBJIIEHHBIE MEKMOJIEKY-
JIIPHOW BOJIOPOJHOM CBS3BIO.
Ucnonvzosanue 600l 8 Oblmy u
Ha npousgoocmee.
BHyTpuMoOJIeKyIIIpHas
BOJIOPOJIHAS CBA3b. Fe

XapakTepu30BaTh 0COOEHHOCTH
arperaTHOro COCTOSIHMSI BELLIECTB Ha
OCHOBE MOJIEKYJISIPHO-KUHETHYE-
CKMX IPEACTaBICHUMN.

Y cTaHaBJINBATh MEXIPEIMETHBIE
CBSA3M C (DU3UKOM Ha ATOM OCHOBE.
Y cTaHaBJIMBATh MEXIPEIMETHBIE
CBSI3U C OMOJIOTHEN Ha OCHOBE pac-
CMOTPEHUS PUPOJIBI BOJOPOJIHON
CBS3M U €€ POJIM B OpraHu3aluu
PKUBOW MaTepuu




BHAueHue 8
OpeanuU3aYUUCMpPYKMypol
DICUBHEHHO BAINCHBIX
OpeaHuyecKux eeujecms.
JlemoncTpanuu. Bo3ronka
1oj1a. Mojenb MOJISIPHOTO
00beMa razo000pa3HbIX
BelecTB. [lonyuenue u
pacro3HaBaHME ra30B:
YTJIEKUCIIOrO ra3a, BOJopo/a,
KHCJIOPOJIa, aMMHUaKa, dmuieHd,
ayemunena

THIbI KPUCTATUINIECKUX
penieTok

[loHsATHE O KPUCTAIIIMYECKUX
pewmerkax. Tunel
KPUCTAJUIMYECKUX PEUIETOK:
MOHHAs1, MOJICKYJISIpHas,
ATOMHAs!, METAJNINYECKas.
XapakTepHble (pu3nIecKre
CBOICTBA BEILIECTB,
00yCIIOBIICHHBIC THIIOM
KPUCTAJUIMYECKOUN PELIeTKH.
[IporHo3upoBaHUe CBOMCTB
BEILECTB 10 TUITY
KPUCTAJUIMYECKON PEIIETKH U
oOpaTHast 3a/1a4a. AJUIOTPOMHS,
00yCIIOBIICHHAS! TUIIOM
KPUCTAJUIMYECKON PELIETKH.
Xapaxmepnbvle 6uobl
KPUCMATIUYECKUX PeuLemox
memannos. AMopHbBIC
BEILECTBA, UX OMIUYUMENbHbLE
ceolicmea. JIeMOHCTpanuu.
Mojenu KpUCTAIUITMYECKUX
PEIIETOK Pa3JIMYHbBIX TUIIOB.
[[puMepshI BEMIECTB C MIOHHOM,
ATOMHOM, MOJIEKYJISIPHOU U
METAILTHYECKON
KPUCTAJUTMYECKUMU
pemerkamu.JlaboparopHble
onbITHL. 1. Onpenenenue
CBOMCTB HEKOTOPBIX BEIIECTB
Ha OCHOBE THUIIA KPUCTAILIU-
YECKOM pemieTku. 2.
(O3HaKOMJIEHUE C KOJUIEKIUEH
MMOJIMMEPOB: TIACTMACC U
BOJIOKOH M U3JEJIUN U3 HUX

KnaccuduiupoBarh TBEpbIC BEIIC-
CTBa Ha KpUCTAJUTMYECKUE U aMop(d-
HbIe. Y CTaHAaBIMBATh 3aBHCUMOCTh
MCXKXAY TUIIOM XUMHYECKOM CBA3U,
TUIIOM KPHCTAIIMUECKON PEIIETKH
1 U3MYECKUMHU CBOMCTBAMU
BerecTB. OOBSICHATH SIBJICHHE
ayIoTponuu. MImrocTpiupoBarth 310
SIBIICHHE Pa3IMYHBIMH [IPUMEPAMU




YucTeie BellecTBa U
cMecH

Ot1nuuue cMecel oT
XAMHUYECKUX COCAUHECHUN.
['OMOTeHHBIEC U TETEPOTreHHBIE
cmecu. MaccoBasi 1 00beMHast
T0JIM KOMIIOHEHTA B CMECH.
[Ipumecu. BinusiHue npumeceit
Ha CBOMCTBA BEIECTB.
MaccoBast u 00beMHas 101
npumeceil. Knaccugpuxayus
XUMUYecKux eewecms no
cmeneHu Yucmomeoi.
JlemoncTpammu. O0pasibl
MUHEPAJIOB M TOPHBIX IMTOPO/I.
OO0pas3ibl OYHIICHHOMN
caxapo3bl 1 HepapUHUPO-
BAHHOTO KPUCTAJUTMYECKOTO
caxapa, CoJIepXKaIiero
[pUMeCH. Jucmuiisayus 600bvl
Kak cnoco6 ouucmku om
npumecetl.

JlaGopaTopHBIE OIBITHI. 3.
PKecTkocTh BOJIBI. Y CTpaHEHHE
PKECTKOCTH BOJIBI. 4.
O3HaKOMJICHUE C MUHE-
pAJILHBIMH BOJIAMU

Haxonute oTIM4uus cMecer oT
XUMHUYCCKUX COCIUHCHHM.
OTtpaxath cOCTaB cMecel ¢
[MOMOILBIO TTOHSITHS «JTOJISI»
MaccoBas 1 o0bemHas. [1po-
M3BOJUTH PACUETHI C
HCITOJIb30BAHUEM TOTO IOHITHS.
YcTaHaBiInBaTh 3aBUCHUMOCTh
MEXy Pa3InYUsIMUA B PU3HMUECKUX
CBOMCTBaX KOMIIOHEHTOB CMecel 1
crioco0aMu UX pa3eICHHS

JlucniepcHbie
CUCTEMBI

[ToHsTHE O THUCTIEPCHBIX
cucremax. JlucnepcHast dasa u
UCTIEpPCHOHHAS Cpeia.
Knaccugukaius 1ucnepcHbIX
CHCTEM 8 3a8UCUMOCIU OM
acpecamnozo cocmosiHust Ouc-
nepcrou ¢hazvl u
OucnepcuoHHol cpeobi.

[ "omozceHHble U cemepocenHble
oucnepcHulie cucmemul. I pybo-
oucnepchvie cucmembl,
OMYIbCUU, CYCREH3UU,
A2PO301U; UX NPeOCcmasument u
sHauenue. TonkooucnepcHoie
cucmembl.: 2enu u 301U, UX
npeocmasument u 3HayeHue.
Konnouownwvle cucmemoi, ux
OMAUYUS OM UCTNUHHBIX
pacmeopos. Ipgexm Tunoans.
[ enu. nuuiesnie,
KocMemuyeckue, MeOUYUuHcKue,
Ouo0cUYeCKUe U MUHEPAIb-
Hble', ux npedcmasumenu u
snauenue. Koaeynayus.
Cunepesuc. JleMoHCTpaIuu.
Obpas3zyvl pa3nuunsix

0ucnepCHbzx cucmem.

Xapaxmepuzosame pasiuunvie
munvl OUCNEePCHBIX CUCEM HA OC-
HOBe azpecamHnozo coOCMOAHUSL OUC-
nepcHoul ¢hazvl U OUCNEPCUOHHOU
cpedvl. Packpwvieamsv pons pasnuu-
HbLX MUNOE OUCNEPCHBIX CUCEM 8
DICU3HU NPUPOOBL U 00WeCcmBa




OMYIbCUU, CYCREH3UU,
A2p0o301U, 2eu U 3071U.

[ lonyuenue Kon1oud-H020
pacmeopa uz xaopuoa sxcenesa
(1. Koazynayus nonyuennozo
pacmeopa. pgpexm Tunoans.
JlaGopaTopHbIE OMBITHI. 5.
O3naxomneHue ¢ OUCnepCHuiMU
cucmemamu

[TpakTudeckas pabora |[lomyuenue, cobupanue u
Ne 1 pacro3HaBaHue ra3oB:
BOJIOPOJ1a, KUCTIOPO/Ia,
YTJIEKHUCIIOTO Ta3a, aMMHUaKa,
bmunena, ayemuiena

[IpoBOIMTH, HAOIIOAATH U OIIKCHI-
BaTh XUMHYECKUH IKCIIEPUMEHT I10
MOJTY4eHUI0, COOUPAHUIO U PaCIIO-
3HABaHUIO Ta30B

[ToBTOpenue u o6o0meHue TeM «CTpoeHHe aToMay
«CTpoeHHEe BEIIECTBAY, MOJATOTOBKA K KOHTPOJIBHOU
pabote

O6001IaTh TOHATHUS «S-OPOUTAITBY,
p-opouTanby, «d-opbumaisy,
«KOBAJICHTHAs HEMOJIIPHAS CBSI3bY,
«KOBAJICHTHAs TOJIIPHAs CBSI3bY,
«HOHHAS CBS3b», «BOJIOPOIHAS
CBSI3b», «METAJJINYECKas CBI3bY,
«MOHHAs KPUCTALTNYECKAs PEIIeT-
Ka», «aTOMHasl KpHCTAJLINYCCKas
pEIIeTKa», «MOJICKYJISIpHAS
KpHUCTA/UITMYECKas PEIIeTKay,
«METATNICCKast KpUCTAJUTMICCKas
perieTkay. OrpaHUYUBATh MOHSATHS
«XUMHYECKAS CBA3bY,
CKPUCTAIINYCCKAS PEIICTKAY.
OnuchIBaTh U XapaKTePU30BaTh
cTpyKTYypy Tadmuib! «Ilepuomnde-
CKasl CHCTeMa XMMHUYECKUX JJIEMCH-
toB J[. 1. MenneneeBa» (kopoTkas

dbopma)

KonTpoibHas padota Ne 1 no remam «CTpoeHue atoma
1 «CTpoeHMe BellecTBay

[IpoBOAUTH pedieKCHI0 COOCTBEH-
HBIX JIOCTH)KEHUI B MO3HAHUU CTPO-
CHHS aTOMa M CTPOCHHUS BEIIECTBA.
AHAJIN3UPOBATH PE3YJIbTAThl KOH-
TPOJIbHOW pabOThI M BRICTPAUBATh
yTH TOCTUKEHUS HKEIaeMOro

YPOBHS YCIEIIHOCTH

14

TEMA 3. QJIEKTPOJIMTHYECKAA JTUCCOONMNALINA

PactBOpbI PacTBOpBI Kak TOMOTE€HHBIE
cuctemsl. Pacmeopenue xax
usuKo- Xumuyeckuii npoyecc.
PoJis BOJIBI B Iipo1iecce
PaCTBOPEHMS BELIECTB.
PacTBOpUMOCTB U
KJ1accu(uKaIms BEMIECTB 110
HTOMY IIPU3HAKY: PACTBOPUMBIE,
MajiOpacTBOPUMBIE U

BEIIIECTBA B PACTBOPE.

HCPACTBOPUMBIC. MaccoBas moJs

Onpenensarb MOHITHS
«PacTBOPBD» U «PACTBOPUMOCTB.
KnaccuguiupoBaTh BeliecTsa mo
[IPU3HAKY PACTBOPHUMOCTH.
OTpakaTh COCTaB pacTBOpa C
MTOMOILIBIO IOHATHH «MaccoBas
TOJIS BEIIIECTBA B PACTBOPE» H
«MONAPHAS KOHYEHMPayus
seujecmeay




Monapnas konyenmpayus eeuje-
cmea. Omauuue ceolicme
pacmeopa om c80UCM8 YUCO20
pacmeopumens u pacmeopeHHo20
sewecmsa. Munepanvhvie 60061
Kax npupoonbvle

pacmeopul. JleMOHCTpauu.
PaznuuHas pacTBOpUMOCTh
BEIIIECTB B BOJIE M UHBIX
pactBoputensix. U3sMeHeHue
OKpacKH BEIleCTBa MpHU Mepexoie
13 TBEPJOTO COCTOSTHUS B
pacTBop (Ha mpuMepe cyibdara
mvenn (11), xmopuna kobanera (11))

DJIEKTPOJIUTHI U
HE3JICKTPOJIUTHI

[TonsiTHe 00 IEKTPOIUTAX U HE-
hekTpoauTax. OCHOBHbBIC
[MOJIOXKEHUS TEOPUH
DJICKTPOIUTHUYECKOM
nuccormanuu. Mexanusm
ouccoyuayuu eewjecms.
DneKkmpoarumudecKas
ouccoyuayus Kax pe3ys bmam
euopamayuu S1eKmpoauma.
Cmynenuamas ouccoyuayus
onekmpoaumog. CTeneHb
DJICKTPOIUTHUECKOM

T CCOIUAITNH.

CuibHBIC U ClTa0bIe
DJICKTPOJIUTHI. Y pPaBHEHUS
DJICKTPOIUTHUYECKOM
nuccounanuu. [Tonstue o cpene
PacTBOPOB

(pHcpeowi). [lemMoHCTparuu.
O0pa3ibl BEIIECTB-IIEKTPOIUTOB
1 HEAJIEKTPOJIUTOB.
VccnenoBaHue 3J1€KTPUUECKON
MMPOBOJIMMOCTH PAaCTBOPOB
PIIEKTPOJIUTOB U
HEIJIEKTPOJIUTOB. 3aBUCUMOCTh
CTEINEHU AJIEKTPOJIUTUYECKON
TMCCOITUAIIMN OT KOHIICHTPAIIUH
BEILIECTBA B pACTBOPE

Onpenensitb NOHATUSA
«QJICKTPOJIUTHI»,
CHEAJICKTPOIUTBIY, «IJIEKTPO-
JIMTHYCCKAs JUCCOIMALIHS.
dopmyIHMpOBaThH OCHOBHBIE
[MOJIOYKCHUS TCOPUH
PIIEKTPOJIUTUYECKOM AUCCO-
HUalMU. XapaKTEpU30BaTh
CITOCOOHOCTB AJICKTPOJIUTA K
JTMCCOITUAIINY Ha OCHOBE CTEIICHH
PIIEKTPOJIUTHYECKOM
JFCCOIMAIIUH. 3aIChHIBaTh
YpaBHEHUS JIEKTPOJIUTUYECKOMN
TUCCOITUAIINH, 8 MOM YUCie U
cmynenuamoul.

HaGmronaTh ¥ ONMMCEIBAThL JIEMOH-
CTPAIMOHHBIN XUMUYECKUI
SKCIIEPUMEHT

Kucnotsl B cBeTe
TEOPUH dJIEK-
TPOJTUTUYECKOMN
MCCOLMAn

OrnpeneneHyne KUCIOT B CBETE
TEOPHH IIEKTPOITUTHYECKON
nucconuanuu. Okpacka
WHIUKAaTOPOB B pacTBOpax
KHUCITOT. O0IIMe XUMUYECKUE
CBOMCTBA HEOPTaHUYECKUX U
OpPraHMYECKHUX KUCIIOT B CBETE
MOJIEKYJISIPHBIX U MOHHBIX
[IpEICTaBICHHNA:

B3aNMOJICHCTBHE C METAIIIAMH,

XapakTepru30BaTh KUCIOTHI B
CBETE TCOPHH
DIICKTPOJIUTHYCCKOMN JTUCCO-
nuanuy. Pa3ougarts odiee,
0COOCHHOE U CIMHIYHOE B
CBOMCTBAX d30MHOIU,
KOHYEHMPUPOBAHHOU CEPHOU U
Mypasburot KACIoT. [IpoBOIUTE,
Ha0JII01aTh U OIUCHIBATh
XUMHUYECKHI SKCIIEPUMEHT C




OKCHJIaMHU Y THAPOKCUIAMU
METAaJIJIOB, COJISIMU. Y CIIOBHS
BO3MOKHOCTH TTPOTECKAHUS
peaKIUi MEXY JIIEKTPOJIMTAMU.
Cneyughuueckue ceoticmaa
A30MHOLL, KOHYEHMPUPOBAHHOU
CEepHOU U MYPABbUHOU KUCTIOM.
JlemoncTpanuu. Paz6aBienue
KOHIICHTPUPOBAHHOM CEPHOM
KUCII0TBL. QOyenusanue caxapa u
YeILI0103bl KOHYEHMPUPOBAHHOU
CepHOU KUCIOMOU.
Bzaumooeticmesue KoHyen-
MpUpo8anHoU u pazdasieHHou
A30MHOU KUCIOMBL C

meowro. Konnekuus npupoIHbIX
OpraHUYECKHUX KHCIIOT.
JlaGopaTopHubie onbIThI, 6. O3Ha-
KOMJICHUE C KOJUICKITUEH KUCTIOT

MMOMOIIIBIO POJTHOTO SI3bIKA U
SI3BIKA XUMUU

OCHOBaHMS B CBETE
TEOPHUH DJICKTPOTUTHYC-
CKOW JUCCOLIMAIINHN

OnpeneneHrne OCHOBAaHUM B CBETE
TEOPHUH JIEKTPOITUTHUECKOU
nucconmarun. OKpacka
MHIUKATOPOB B paCTBOpax
menoveit. Kinaccudukanus
OCHOBaHUH IO MPU3HAKaM pac-
TBOPUMOCTH B BOJIC, HAIUYUS 6
cocmase amomos Kuciopooq.
OO0mre XMMHYECKUE CBOMCTBRA
1€J104€H, HEPaCTBOPUMBIX
OCHOBAHMU: B3aUMOJICHCTBUE C
KHCIIOTaMU, KUCIOTHBIMU
OKCHJIaMU, COJIIMH. Paznoxkenue
HEpPacTBOPUMBIX OCHOBAHMIA.
Bzaumooeticmsue wenoueti ¢
Op2aHU4eCKUMU COeOUHEeHUsMU
{denonom, kapborosviMU KUCIO-
mamu). Ceoticmea 6eckuciopoo-
HBIX OCHOBAHULL: AMMUAKA U AMU-
HO6 68 CPUBHEHUU.
lemoncTpauuu. Konnekuus
L1EJI0YEN U CBEXKENOIY4EHHBIX
HEpPacTBOPUMBIX THIPOKCUIOB
pazIMYHBIXMETAUIOB. Peakius
HelTpannsauuu. [lonyyenue
HEPaCTBOPUMOTO OCHOBAHUS U
PACTBOPEHHE €T0 B KUCIIOTE.
Ilonyuenue ammuara u e2o
63auMoO0elicmaue ¢ X10poso-
00p00OM {«ObIM De3 0HAY).
JlaGopaTopusbie onbIThI. 7. [Tomy-
YEHHE U CBOMCTBA

HEPACTBOPUMBIX OCHOBAHUH. §.

XapakTepru3oBaTh OCHOBAHUS B
CBETE TCOPHH
PJICKTPOIUTUYECKOM JTUC-
coranuu. Pazimmuate obiee,
0COOCHHOE U €TUHUYHOC B
CBOMCTBAX THAPOKCHJIOB U
OCCKHUCIOPOIHBIX OCHOBAHUM.
[IpoBOIUTH, HAOTIOIATH U OIKMCHI-
BaTh XUMHUYECKHUU OKCIICPUMCEHT C
[MOMOIIIBIO POJTHOTO S3bIKA U
SI3bIKA XUMHUHN




O3HaKOMJICHHE C KOJUIEKIIUEHN
OCHOBaHUUN

Couu B CBETE TEOpUU
PIICKTPOTUTUYECCKON
nccouranuu

OrnpenesieHue CoJiei B CBETE
TEOPUU BJIEKTPOJIUTUYECKON
nuccormanuu. Kinaccuduxanus
COJICH: CpeJHUE, KUCIIBIE,
ocHOsHble. OOIIe XUMUYECKUE
CBOICTBA COJIEH: B3aMO-
NEeHCTBHE ¢ KUCIOTAMU,
[IeJI09aMH, METAJUTAMH U
COJIIMH. DICKTPOXUMHUYSCKHUI
Al HAPSDKEHUH METAJUIOB U €0
HCITOJIb30BAaHUE TSI Xa-
PaKTEPUCTUKH
BOCCTAHOBUTEIbHBIX CBOWCTB
MeTauioB. Ceoticmea KUcivix
coetl.

[IpeacTaBuTeNN COJICH U UX
3HaYCHHE: KapOOHAT KaJIbIIHs,
opTodochar KaJbIus.
Kauecmeennvle peakyuu Ha X1o-
puo-, cynegham- u kapoonam-
AHUOHDL, KAMUOH AMMOHUS,
kamuonwl scenesa (1) u ocenesza
(III). AemoncTpanuu. Komnexius
COJIEH Pa3IMYHOUN OKPACKH.
Komnnekuust 6MoI0ru4ecKux
MaTEepUaJIOB, COJIEPIKANTUX
kapOoHaT u Pocdar KaabIus.
Kosueknus KOHIUTEPCKUX
pBIXJIUTENEH TecTa, 0ObSICHEHNE
MTPUHIIAIIA UX JCHCTBUS U IEMOH-
CTpalys Pa3pbIXJIUTENbHON
criocoOHOCTH. [alenue coibl
ykcycoMm. Kauecmeennvie
peakyuu Ha KamuoHbvl U AHUOHDL.
Buvimechenue meou dicene3om u3
pacmeopa cyn vgpama meou (11).
[lonyuenue uoouoa ceunya u
OeMOoHCmpayus e2o pac-
MeopUMOCmU 8 3a8UCUMOCTU OM
memnepamypul pacmeopa
(nonyuenue «zonomulx ueuryexy).
JlaGopaTopHubie onbITHL. 9. O3Ha-
KOMJICHHE C KOJUIEKIIUEH

PUPOHBIX MUHEPAJIOB,

XapakTepru30BaTh COJIU B CBETE
TEOPUHU BJIEKTPOJIUTUYECKON
nuccornmanuu. Paznmnuate obmee,
0COOCHHOE M €IMHUYHOE B
CBOMCTBAxX CPEIHUX U KUCIBIX
coneit. [IpoBoauTk, HaOMIOMATH U
OIKCHIBATh XUMUYECKU
DKCIIEPUMEHT C ITOMOIIIbIO
POJAHOTO fA3bIKA U SI3bIKa XUMUU




COJICPIKaIINX COJTH

1 ['uaponns ['uponu3 kKak 0OMEHHOE B3aUMO-|XapaKTepr30BaTh TUAPOIIU3 KaK
ENCTBUE BELIECTB C BOLOM. 00OMEHHOE B3auMOIeiCTBIE
OOpaTUMBII TUAPOJIN3 COJICH IO [BEIIECTB C BOJIOK. 3alMChIBATh
[epPBOI U nociedyrouum YpaBHEHUS PEAKIMK TUIPOIN3a
crerneHsaM. ['uaposns no KaTHOHY [pa3IMYHbIX cosieil. Pa3nuyars
1 aHnoHy. MonHbien TUAPOJIN3 TI0 KATHOHY HaHHOHY.
MOJICKYJIIPHBIC YPABHEHUSI [Ipeacka3piBaTh peakiuio Cpeabl
ruaposnsa. Cpena (pH) BOJIHBIX PACTBOPOB COJICH,
PaCTBOPOB TUAPOJIU3YIOMIUXCS  |(00pPa30BAHHBIX CHIBLHBIM
couteil. HeoOpaTtumplii THAPONIH3 |OCHOBAaHUEM M CI1A00M KUCIIOTOM,
coJieil. C1a0bIM OCHOBAaHHEM U CHIIBHOMN
Obpamumbiii 2u0poau3 opeanuye-KACIOTon. Packpvieams ponvb
CKUX COeOUHEeHULl KaK OCHOB8A 00pamumoco uopoau3a
0OMeHa 8ewecma 8 JCUBLIX Opea- |OP2AHUYLECKUX COeOUHEHUL KaK
HU3MAX. OCHOB8bL 0OMeHa 6eujecms 8
Obpamumwiii euopoausz ATD kak prcusvbix opeanuzmMax u 0opamumo-
0CHOB8a dHepeemuuecko2o oomeHaeo euoporuza AT kak ocHosbl
6 JICUBBIX OP2AHUBMAX. DHepeemuueckoeco 0OMeHa 8
JlemoHcTpanuu. Paznuuneie city- preusvix opeanuzmax. IIpoBoauTh,
yau TUIPOJIM3a COJICH U HaOII0aTh ¥ ONKCHIBATH
TIEMOHCTpAIIUS CPEIIbl PACTBOPOB XUMHUECKHUI IKCIIEPUMEHT C
C TIOMOIILIO MHIMKATOPOB Ha [MOMOIIIBIO POJTHOTO S3bIKA U
npuMepe KapOOHATOB MICIIOYHBIX [SI3bIKA XUMUN
METaJUIOB, XJIOPUIa aMMOHHS,
arerata aMMoHUs. [lonyuenue
ayemunena euopoIu3oM Kapouoa
Kanbyusl.
JlaGopaTopHubie onbITHI. 10.
VcribiTanue pacTBOPOB KUCIIOT,
OCHOBAaHUU U COJNEN
WHIUKATOpaMHu.
11. Pa3nuunsble ciyvyau
ruaponusa coneit. 12. l'uaponus
XJIOPUOB U alIE€TATOB IIEIOYHBIX
METaJJIOB
1 [IpakTuueckas pabora Ne 2. Pemenue skcriepumeH- [IpoBOANTDH, HAOIIOIATH M OMTUCHI-
TaTbHBIX 33124 HA UACHTU(UKAIIMIO HEOPTAHUYECKUX U [BaTh XUMHUYECKUN IKCTIEPUMEHT
OpeaHUu4ecKux coeOUuHeHull 11 UACHTU(UKAITTT
HEOPTaHUYECKUX U OP2AHUYECKUX
coeouHenuli ¢ TOMOIILIO
KaueCTBEHHBIX PEaKIUii
11y TEMA 4. XUMHWYECKHUE PEAKIIUN
1 Kiaccudukamms \Peaxyuu, uoywue 6e3 uzmenenus [KnaccuuimpoBarh XUMAYECKHE

XHUMHUYCCKUX peaKuHﬁ

cocmasa eeujecms. Knaccuduxa-
[[HS] TIO YHUCITY U COCTaBY
pearupyromux BeuecTs u
[MPOAYKTOB peakiuu. Peakunu
Pa3JIOKEHUS, COEAUHEHHS,
3aMeIeHnsI 1 OOMEeHa B
HEOPraHUYeCKOW XUMUHU.

\Peaxyuu npucoedunenus,

PEaKIMU MO0 Pa3IuYHbIM
OCHOBaHUsM. Paziuuams
ocobenHoCmu Klaccugukayuu
peaxkyuti 8 OpeaHu4ecKou Xumuu.
XapakTepru3oBaTh TEIIOBOU

A PEKT XUMUIECKUX peaKIuil 1
Ha €ro OCHOBE Pa3JIMyaTh SK30- U
DHIOTEPMUUYECKHIE PEAKITUH.




omuenieHus, 3ameujeHus u
u3oMepu3ayUU 8 OP2AHUYECKOl
xumuu. Peaxyuu nonumepusayuu
KaK 4acmmubulil CAy4ai peakyui
npucoeouHeHusl.

DK30- ¥ SHI0TEPMHUYECKUE PEaK-
nuu. Tepmoxumuueckue ypasHe-
Hus. Pacuem konuuecmea menjo-
Mol 1O MEPMOXUMULECKUM
VPABHEHUSIM.

JleMoHCTpanuy.
DK30TEPMUYHOCTh PEAKIINU
CEPHOM KUCIIOTHI C TUIPOKCUIOM
HATpUSL. DHIOTEPMUIHOCTh
PEaKIMK JIMMOHHOM KHUCIIOTHI C
TUAPOKapOOHATOM HATPHSI.
Bzaumooeticmeue anomMunus ¢
cepotl. Paznooicenue
nepmaneanama Kaaus.
Bzaumooeticmaue nampus u
Kanvyus ¢ 6000uU. Bzaumooeti-
cmeue YUHKA ¢ COISIHOU
Kuciomou. Bzaumooeticmsue
bicenieza ¢ pacmeopom cyibghama
meou (11). Onvimet,
uOCmpupyrouue npasuio
\bepmoinne, — obpazosanue
ocaoka, eaza uiu ciabozo Jex-
mpouma

Ompasicamsb mennosoul d¢hghexm
XUMUYECKUX peaKyuil Ha nucbme ¢
NOMOUWBIO MEPMOXUMULECKUX
ypasnenuil. [Iposooums pacuemol
Ha 0CHOBE MEPMOXUMULECKUX
ypasHnenuii. Habnrongats u
ONKCHIBATH JICMOHCTPAMOHHBIN
XUMHUYECKUI KCITIEPUMEHT

CxopocTh
XUMHUYECKOHN
peakiu

[ToHsiTHE O CKOPOCTH
XUMHUYECKUX PEaKIui.
3aBUCHMOCTH CKOPOCTH PEAKIITNHI
OT KOHIICHTpAIuH, JaBJICHUS,
TeMIEpaTypbl, IPUPOJIbI pea-
TUPYIONIUX BEIECTB, MO
X CONPUKOCHOBEHUS. 3aKOH
Oelicmayowux macc.
JlemoHCTpamuu. 3aBUCUMOCTh
CKOPOCTH PEAKIUH OT MPUPOIbI
BEIIECTB HA TPUMEPE
B3aUMO/ICVICTBUS PACTBOPOB
PA3JIMYHBIX KUCJIOT OJJMHAKOBOM
KOHIIEHTPALUH C OJJMHAKOBBIMH
rpaHyJIaMu IIUHKA U B3aUMO-
NIEICTBHE OJJMHAKOBBIX KYCOUKOB
MarHusi, IIMHKa U XkKeje3a ¢
COJISTHOM KUCJIOTOM.
B3anmoneiicterue pactsopa
CEpPHOU KUCIIOTHI C paCTBOpaMu
THOCYJIb(aTa HATPUS PA3TUIHOM
KOHIIEHTpauuu. Bzaumoaeicteue

dCTBOPOB CCpHOﬁ KHCJIOTHI U

XapakTepru30oBaTh CKOPOCTh
XUMHUYECKON peakinu U GaKkTopbl
3aBUCUMOCTH CKOPOCTH
XUMUYECKON peaKuu OT
[PUPOIBI pEarupyrolnX BEIECTB,
X KOHUEHTpAIH1, TEMIEPATYPHI,
MJI0111aJ1 COMPUKOCHOBEHUS
BerectB. [IpoBoauTh, HAOIIOIATH
1 OMUCHIBATh XUMHYECKUI
OKCIICPUMCHT C ITOMOIIBIO
POTHOTO A3BIKA U SI3bIKA XUMUU




THoCyNb(aTa HATPUS TPU
pa3IuyHBIX TeMmieparypax. Mo-
Oellb KUunsuez2o cost

Kartanuz Kartanuzatopsl. Katanus. XapakTepru30BaTh KaTalnu3aToOPbI
[ "oMO2eHHbI U 2emepOo2eHHblll [ KaTallu3 KaK CIIOCOOBI
xkamanus. pumepsl YIIpaBIEHUS CKOPOCTHIO
KAaTaJTUTHYECKUX MPOIIECCOB B [XUMHUYECcKol peakiuu. Ha ocHOBe
[IPOMBIIIJICHHOCTH, TEXHHKE, MEXKIPEIMETHBIX CBSI3EH C
ObITy. DEpMEHTHI U UX OTJIUYHS [OMOJIOTHUEH YCTAaHABIMBATH
OT HEOPraHMYECKHUX oO11ee, 0COOEHHOE U eIMHUYHOE
karanu3aTtopoB. [I[pumeHeHue 1t hepMEHTOB Kak
KaTaJIn3aToOpoB U (PepMEHTOB. OMOJIOTrMYECKHUX KaTaau3aTOPOB.
JlemoHcTpanuu. Paznoxenue PackpbiBaTh UX pojb B
MepoKCcHIa BOJIOpoaa ¢ OpraHu3aIiy )KU3HU Ha 3emiie, a
MMOMOII[HI0 HEOPTAHUYECKUX TaK)Ke B TUIICBON U
katanusaropos (FeCly, Kl) u METUITMHCKOM MPOMBIIIIJICHHOCTH.
MIPUPOIHBIX OOBEKTOB, [TpoBOAWTH, HAOIIOIATH U
coJlepKalnX Karajga3y (ChIpoe  |OMUCHIBATh XUMUYECKHI
MSICO, KapTO(Eb). DKCIIEPUMEHT C ITOMOIIbIO
Uneubuposanue 3au- [POJTHOTO SI3bIKA U SI3bIKA XUMUH
MoOeticmsus ycenesa ¢ CoNAHOU
KUCTIOMOU ¢ NOMOWbIO
ypomponuna. Konnexyus
NPOOYKMO8 NUMAaHUs,
1OTYUEHHBIX C NOMOUBIO
OH3UMOS.

JlaGopaTopubie onbITHI. 13.
[Tonydyenue kucnopoza ¢
MoMOIIbI0 okcuaa Maprania (IV)
U Kamanasvl Colpo2o Kapmodghens

Ob6paTumocThb OOpaTuMble 1 HEOOpATUMBIE XapakTepu30BaTh COCTOSHUS

XUMHYECKHUX peakiuu. XUMHYECKOe XMMHUYECKOTO paBHOBECHUS U

peakIuii. [PaBHOBECHE U CITOCOOBI €T0 CIIOCOOBI €T0 CMEIICHHUSI.

XuMugeckoe CMEIICHUS Ha IpUMepe [Ipencka3piBaTh HAMIPaBJICHUE

paBHOBeECHE moJrydeHust ammuaka. Cunmes  |CMEIIEHUS XUMHYECKOTO PaB-

AMMUAKA 8 NPOMbBLULIEHHOCTU.
[ lonsimue 06 onmumanbHbIx Ycio-
BUSX NPOBeOeHUs.
IMexHOo102UYecK020 npoyecca.
JlemoHcTpanuu. O6paTumbie
pEaKIMK Ha IPUMEPE TIOTyICHUSI
ponanuaa xenesa (I11) u
HaOJIFOEHUS 3a CMEIIEHUEM
[PaBHOBECHUSI 10 MHTEHCUBHOCTH
OKpacKH MPOAYKTA PEAKINH TPH
M3MEHEHUU KOHLEHTpaIuu

[peareHToB U MPOJYKTOB. Bausnue

HOBECHS ITPU U3MEHEHUH YCIIOBUI
MPOBEACHUS 00PATUMOI XUMHYE-
CKOU peaklMi. ApryMEeHTHPOBATH
BBHIOOP ONTUMATBHBIX YCIOBUN
[MPOBEICHUS TEXHOJIOTUYECKOTO
rporecca.

Habmto1aTh ¥ ONTUCHIBATH JIEMOH-
CTPAlMOHHBIA XUMUYECKHI
DKCIIEPUMEHT




memnepamypsl U 0aseHuUs: Ha

Oumepuzayuio oxcuoa azoma
(V)

OKHCIUTENBHO- CrerneHb OKUCIICHUS U ee XapakTepu30BaTh OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIC onpezeneHue o hopmyiie BOCCTAHOBUTEJIbHBIE PEAKIIUU KAK
peaknuu (OBP) coeuHeHusl. OKUCIUTEIBHO- [POIECCHI, TPU KOTOPBIX U3ME-
BOCCTAHOBUTEJIbHBIC PEAKIIUU.  [HSIOTCS CTEIIEHU OKUCICHUS
OKHCITUTENb U BOCCTAHOBUTEINb. [aTOMOB. COCTaBJIATh YpaBHEHHS
Oxkucnenne u Boccranopienue. |(OBP ¢ momoieio meToa
CocraBiieHne ypaBHEHUN HIIEKTPOHHOTO OaiaHca.
OKUCITUTEIBHO- [IpoBOIUTH, HAOIIOJATH U OMKCHI-
BOCCTAHOBUTENIbHBIX PEAKIIUN  [BATh XUMUYECKHI SKCTIEPUMEHTC
METOI0M 3JIEKTPOHHOTO [MOMOIIIBIO POJTHOTO SI3bIKA U
Oananca./lemoHcTpanum. SI3bIKA XUMUU
[IpocTeiine OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH:
B3aMMOJICVICTBHE ILIUHKA C
COJISTHOM KHCIIOTOM U Keje3a C
cynbharom memu (II).
JlaGopaTopHbie onbITHI. 14. Peak-
[[Ms 3aMEIICHUS MEIH JKEJIe30M B
pactBope cynbdara meau (I1).
15. ITomydyenue Bogopoia
B3aMMOJICHICTBHEM KHCIIOTHI C
[TUHKOM
DIIEKTPOIIHN3 DIEKTPOJIN3 PACTBOPOB U XapakTepru30BaTh JIEKTPOJIN3 KaK

pacIiaBoB AJIEKTPOJUTOB Ha
[IpUMeEpe XJIOpU1a HATPHsL.
DJIEKTPOIUTHUECKOE MOTYUEHHE
amtoMunus. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIIH3a.

[ anveanoniacmuxa u 2aib8aHo-
cmezus.

JlemoncTpaunu. Mozaenb
hrekTpoausepa. Moenp
HIIEKTPOJIM3HON BaHHBI IS
MMOJIYYCHH A aJIFOMUHUSA

OKHCIIUTEIBHO-
BOCCTAHOBUTEIIBHBIN IPOLECC.
[Ipencka3siBaTh KaTOJHBIE U
AQHOJIHBIE IIPOLIECCHI U OTpaXKaTh
MX Ha MMCbME I PacIuIaBOB U
BOJHBIX PACTBOPOB
DIIEKTPOJIUTOB. PackpbIBaTh
[IPAKTUYECKOE 3HAYCHUE DIICK-
TPOJIU3a

OO01IMe CBOMCTBA
METAJIIOB

[ lonooicenue memannos 6 llepuo-
ouueckou cucmeme u
0CcoOeHHOCmU CIMPOEeHUS UX
amomo8 u Kpucmanios; ooujue
busuueckue ceolicmea mMemaiios
(nosmopenue).

OO01I1e XUMHUYECKHE CBOMCTBA
METAJIOB KaK BOCCTAHOBHUTEIICH:
B3aMMO/ICHCTBUE ¢ HEMETALIAMU
(rajmo-reHaMu, Cepou,

O0600mmaTe 3HaHUS U AeaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
[10JIO)KEHUS U N3MEHEHUI
CBOMCTB METAJUIOB B IEPHOJAX U
rpynnax Ilepnoanueckon
CHUCTEMBI. XapaKTEepU30BaTh
001111e XUMUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBUTEIEH
Ha OCHOBE CTPOCHUS UX aTOMOB U
[TOJIOXKEHUS METAJI-JIOB B




KHCJIOPOJIOM ), B3aUMOJICHCTBHE
ICJIOYHBIX U IICIOYHO-
3eMEJIbHBIX METAJIOB C BOJIOH.
CBOIiCTBa, BEITEKAIOIIHE U3
[MOJIOXKEHUST METaJIOB B
DIICKTPOXUMHUYCCKOM PSTY
HaIpsOKEHUs (B3aMMOJICHCTBHE C
pacTBOpaMH KHUCIIOT U COJICH),
METaUIOTEPMHUSI.

Obwue cnocobwt noayuenus
Memannos.

JleMoHCTpanmm.
B3anmoneiicTBue HaTpus 1
CypbMBI C XJIOpOM. ['opeHue
MarHus U aJJFOMUHHS B KACIIO-
pone. Bzaumooeticmsue meou ¢
KOHYEHMPUPOBAHHLIMU CEPHOLL U
A30MHOU KUCIOMAMU.
JladopaTopHbIe onbIThHI. 16.
O3HaKOMJICHUE C KOJUICKITUEH
METAIIJIOB

DIICKTPOXUMUUYECKOM DSy Ha-
MPSDKCHUS.

[IpoBOIUTH, HAOTIOJATH U OIIKCHI-
BaTh XUMHUYECKUN SKCIIEPUMEHT C
[MOMOIIIBIO POJTHOTO SI3bIKA U
SI3bIKA XUMUH

Koppo3zus
METaJIJIOB

[ToHsITHE O KOPPO3UU METAIIIOB
KAaK OKUCIUMENLHO-
80CCMAHOBUMENILHOM
npoyecce.Croco0bl 3alTUTHI OT
Hee.

JlemoncTpanuu. Pe3ynpraThl
KOPPO3UHU METAJLIOB B
3aBUCUMOCTH OT YCIIOBUM €€
[MPOTEKAHUS

XapakTepru30BaTh U OMHUCHIBAThH
KOPPO3HUI0 METAJIOB KAK
OKUCIUMENbHO-
eoccmaHosumeﬂbelzZ npoyecc n
CIIOCOOBI 3aIIUTHI METAIIOB OT
KOPPO3HHU.

OnuchIBaTh JEMOHCTPAIIMOHHBIN
XUMHYCCKHI SKCIIEPUMEHT

OO01IMe CBOMCTBA
HEMETAILIOB

XMUMHUEeCKHE CBOMCTBA
HEMETAJIJIOB KaK OKUCIIMTEIICH.
BzanmoeiicTBHE ¢ METalIaMH,
BOJIOPOJIOM U IPYTUMU
HeMmeTatamu. CBOMCTBa He-
METAJJIOB KaK BOCCTAHOBUTEIICH.
BzaumMoieiicTBre ¢ MPOCTHIMH U
CJIO>KHBIMU BEISCTBAMH-
okucnuTensaMu. Oowas
Xapaxkmepucmuxa 2anio2etos.
JleMOHCTpanuu.
B3anMozeiicTBrue HaTpus U
CYpBMBI C cepol. ['opeHue cepsl,
yris ¥ ochopa B KUCIOPOIE.
BzaumMoieiicTBruEe XJTOPHOW BOJIBI
C pacTBOpOM OpoMHUIa M HOTUIA
Kaus (HaTpus).

JlaGopaTopHble ONBITHI. 17.
(O3HAKOMJICHHE C KOJUICKIUEH
HEMETAJIJIOB

XapakTepu3oBaTh 00IIHE
XUMHYECKHE CBOICTBA
HEMETAJIJIOB KaK OKUCIIMTEIIEH 1
BOCCTAHOBHUTEJICH HAa OCHOBE
CTPOEHHUS UX aTOMOB U
MMOJIOKEHHUSI HEMETAJIOB B PALY
SJIEKTP O OTPHIATEN bH O CTH.
HaOro1aTh ¥ ONUCHIBATh
XUMHUYECKUU SKCIIEPUMEHT C
MOMOIIIBIO POJTHOTO SI3bIKA U
SI3BIKA XUMUH




1 [ToBTOpEeHME M 0000IIIEHNE TEMBI « X UMHUECKHE
peaKIuny, MOAr0TOBKA K KOHTPOJIBHOU padoTe

O0600maTh 3HaHMS O Ki1accuduka-
[ U 3aKOHOMEPHOCTSIX
[TPOTEKAHUS XUMUYECKUX
peaKkurii B OpPraHM4eCKOr 1
HEOPraHUYECKONXUMUMU.

'Y cTaHaBJIMBaTh BHYTPUIIPE/-
METHBIE CBSI3U MEXKIY
OPraHUYECKOW U HEOPTaHUYECKON
XHMHEH B cBeTe 00IIIero,
0COOCHHOTO U €IMHUYHOTO

1 KontposbHas padota Ne 2 o teMe « XUMUYECKHE [IpoBOoUTH pediekcuio
peaKIum COOCTBEHHBIX JOCTH)KCHUU B
MO3HAHUH KJIacCU(UKALUU U
3aKOHOMEPHOCTEW MPOTEKAHUS
XUMHUYECKUX pPeakluii B
OPraHUYECKOW U HEOPTaHUYECKON
XUMHH. AHATU3UPOBATH
pEe3yJIbTaThl KOHTPOJIBHON pabOThI
U BBICTpanBaTh MYTH JOCTHXKECHUS
PKEJIAEMOTO YPOBHSI YCIICIITHOCTH
1 [ToBropenue (PesepBHOE Bpemsi)
COT'JTACOBAHO COI''TACOBAHO
[IpOTOKOI 3aceaHuUsI METOHIECKOTO 3amecTuTens qupekropa no VP
00BeIMHEHUS YUUTEIEH _ IHapanka HI'.
MOJIHCH d.1.0.

ectecTBeHHBIX Hayk Ne 1 COILl Ne 18
ot 29 aBrycra 2022 rona

_Yaiinukosa E.I'._.
HOANHCH pykoBoauTenst MO O.11.0.

«30» aBrycra 2022 roma
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