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Pa6ouas nporpamma nucuurunabl bJI.7 Xumus paspaboraHa B COOTBETCTBUU
dI'OC COO (npukaz Munoopuayku Poccun ot 17 mast 2012 1. Ne 413)

[Iporpamma oprueHTHpOBaHA Ha YYCOHHUK:

IMabpuensn O. C. Xumus 11 npodeccuil U crenuaibHOCTeH TEXHUYECKOTO TIPO-
buns A1 CTYICHTOB YUPEXKIACHUHN CpeTHEero NpoPpecCUuOHAIBHOTO 00pa30BaHUs:
yueOnuk / O. C. T'abpuensn., .I'. OctpoymoB,— M. M3natenbckuit eHTp AKagemus,
2020

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreMe ecTecTBEHHO-HAYYHOrO OOpa30BaHUSl XMMHUS KAK JMCLUIUIMHA 3a-
HHUMAaET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUM HAYYHOU Kap-
THHBI MUpPa, XUMAYECKOW TPAMOTHOCTH, HEOOXOIMMOM TSI TIOBCEIHEBHOU >KW3HH,
HABBIKOB 3JI0POBOTO M O€30TAaCHOTO JIJISI YEIOBEKa U OKPY’KAOIIEH ero cpembl oOpasa
JKW3HHU, a TaKkK€ B BOCHHUTAHWU SKOJIOTHYECKOW KYJIBTYPhI, (POPMUPOBAHUU COOCT-
BEHHOM MO3UIIUMU 10 OTHOIICHUIO K XUMHUYECKOU WH(OpMAINH, MOTy4yaeMoil U3 pas-
HBIX HCTOYHHUKOB.

VYcenemHocTh W3ydyeHHsl JUCHUIUIMHBL CBSI3aHa C OBJIAJICHUEM OCHOBHBIMH I10-
HATUSAMHM XUMUHU, HAyYHBIMU (aKTamH, 3aKOHAMHU, TEOPUSMHU, TPUMEHEHUEM TOJY-
YEHHBIX 3HAaHUW MPU PEUICHUN MPAKTUYECKHUX 3a7a4.

B cootBerctBrmM ¢ ®I'OC COO xuMusi MOKET M3ydaThCs Ha 0a30BOM U yIIIyO-
JICHHOM YPOBHSIX.

N3yuenne XuMUM OPUEHTUPOBAHO Ha oOecreueHre o0I1Ieo0pa3oBaTEILHON U
OOIIEKYJIbTYPHON MOATOTOBKH 00YyYaIOIINXCS.

Conepxanue TUCHMILUIMHBI MTO3BOJISIET PACKPHITh BEYIIUE UIEH U OTACIbHBIC
MOJIOKEHUSI, BAXKHBIC B TTO3HABATEILHOM M MHPOBO33PEHUYECKOM OTHOIICHUU: 3aBU-
CUMOCTb CBOMCTB BEIIECTB OT COCTaBa M CTPOECHUS;, OOYCIOBICHHOCTh MPUMEHEHUS
BEILIECTB UX CBOMCTBAMU; MATEPUAIIBHOE €IMHCTBO HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB; BO3pacTaromiasl pojib XMMHUH B CO3[JaHUH HOBBIX JIEKAPCTB U MaTEpPHUAJIOB, B
SKOHOMHH CBIPbS, OXPAHE OKPYKAOUIEN CPEBI.

[Iporpamma y4uTBIBA€T BO3MOKHOCTh MOJTYYEHHUS] 3HAHUN B TOM YHCIIE Yepe3
MPAKTUYECKYIO JEATENbHOCTh. B mporpamme coaepKUTCS MPUMEPHBIA IMEpPEUYEHb
npakTuyeckux pador. [lpu cocraBieHun paboueit mporpaMMebl MpenoiaBaTelb Blpa-
BE BBIOpaATh M3 MEpEeUHs padOThl, KOTOPhIE CUMTAaET HauboJee 1eeco00pa3sHbpIMU, C
Y4€TOM HEOOXOAUMOCTH JOCTHUKEHUS MPEIMETHBIX PE3YIbTATOB.

OcHo8bl opeaHuyeckou xumuu

Beeoenue. Ocnognuvie nonamus xumuu

OcCHOBHBIE 3aKOHBI XUMHUHU. PacueTsl Mo XUMUUECKUM (PopMyJiaM U YpaBHEHUSIM
peaKiuu.

llepuoouueckuii 3aKkoH U nepuooUdecKas cucmema Xumuieckux snemenmos J[. /.
Menoeneesa u cmpoenue amomos

CrpykTypa nepuoan4ecKoi CUCTEMbl XUMHUECKUX AieMeHTOB. CTpoeHue aroma.
N3oronsl. CTpoeHue 3NIEKTPOHHBIX 000JI0U€K aTOMOB JIEMEHTOB MAJIbIX MTEPUOJIOB.
CtpoeHHe 3IIEKTPOHHBIX 000JI04eK aTOMOB 3JIEMEHTOB OOJIBIINX TIepro10B S, P, d-
AJIEMEHTHI. 3HAU€HUE EPUOIUYECKOTO 3aKOHA.



Cmpoenue gewyecmsa

Nonnas cBa3p. KoBaneHTHas xuMuueckas cBsi3b. Metammyeckas cBsa3b. Arpe-
raTHbIE COCTOSIHUS BEILIECTB U BOJOPOAHAsA CBs3b. UHCThIe BeniecTBa u cmecu. Co-
ctaB cmecedt. OObeMHasi M1 MaccoBasi 10J151 KOMIIOHEHTOB CMeCei, MaccoBast 10JIsl
npumeceit. [Ipurorosnenue cycnen3uu kapOoHaTa Kaibius B Boje. [lomyuenue
AMYJILCUU MOTOPHOTO Maciia. O3HaKOMIIEHHE CO CBOMCTBAMHM IUCTIEPCHBIX CUCTEM.

Booa. Pacmeopwi. Dnexmponrumuyeckasn ouccoyuayus
Bopna. PactBopsl. PactBopenue. MaccoBast 10151 paCTBOPEHHOTO BeecTsa. [ Ipuro-
TOBJIEHUE PacTBOPA 33JaHHOUN KOHIIEHTPALNU. DJIEKTPOJUTUUECKAS TUCCOLIALIMS.
Jluccoruanus KUCaoT, CoJIell 1 OCHOBaHUM. Peakiius HOHHOTO OOMEHa.

Knaccuguxayusa neopeanuueckux coeOuHeHull u ux ceoUcmea

Kucnotsl 1 ux cBoiicrBa. OcHoBaHus U ux cBorictBa.Comnu, ux cBoiictea. I'uapo-
a3 coneil. Okcunpl. Knaccugukanus okcuaoB. XuMUYECKHE CBOWCTBA, MOTyUYEHHE.

Xumuueckue peaxkyuu

Knaccudukanus xumuyeckux peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE Pe-
akuu. CKOpOCTh XUMHYECKUX PEaKLHil. 3aBUCUMOCTh CKOPOCTA XMMHUYECKUX Peak-
U OT pa3nuyHbIX hakTopoB. OOPATUMOCTh XUMHUECKUX PEAKIINi. XUMHUECKOE
PaBHOBECHH.

Memannv u Hememannvi
Paccmotpenue 06pasioB MeTaisioB, B3anmozeiicTBie METaIOB C paCTBOPAMU CO-
neil. Meraibsl. OcoOEHHOCTU CTPOCHHSI. XUMHUUYECKUE U (puznueckue cpoiictBa. O0-
1I1e CBOMCTBA NofyuyeHust MeTaiioB. Hemeramibl. OcobeHHocTH cTpoenus. OKuciau-
TEJIbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA. Pellienne skcriepuMeHTanbHbIX 3a1a4 Ha
pacIio3HaBaHWE HEOPTAaHUYECKUX BELIECTB.

OcHognble nouamus opeanudeckou xumuu u meopusi Cmpoenus opeaHudecKux
coeoOuHeHull

N3rorosnenne Moaenen MOJIEKYJ OpraHudYecKux BeuecTs. [Ipenmer opranuye-
CKOW XMMHH U TEOpHUs CTPOEHUS OpraHnyeckux coenqunennii A.M. byrieposa. Knac-
cu(uUKaIs OPraHMYECKUX BEIIECTB U KIIACCH(UKAIIMS PEAKIINI B OPTraHNYECKOM
XUMUH.

YVenes00opoowvt u ux npupoomnvie ucmouHuKu

Ankanbl. 'OMOJIOTHYECKHI psil, HOMEHKJIATypa, XUMHUECKHE CBOMCTBA, TpUMe-
HeHHe. AJKeHbl. [['OMOJIOrn4ecKuii psjl, HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, IIPU-
MeHeHue. JlueHbl u kayuyku. AJIKUHBI U apeHbl. [IpupoaHble HCTOYHUKH YTIIEBOI0-
poz1oB. O3HaKOMIIEHHE C KOJUIEKIMENH 00pa3lioB HEPTH.

Kucnopooocooepacawue opeanuueckue coeounerus

Cnuptel 1 GeHosbl. CBOKMCTBA OAHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB. M3yue-
HUE CBOMCTB aJbJETUA0B U KapOOHOBBIX KUCIOT. ClokHBIE 3PUPHI U KUPBI. MbLa.
VYrieBoibl; MX Kiaccupukanus.

Aszomcoodepocawue opeanuyeckue coeourenus. Ilonumepul

AMMHBI. AMUHOKHUCIIOTEIL. benku, xumMudeckne cBorcTBa. Pacno3naBanue mjiact-
MaccC 1 BOJIOKOH.

Xumus u dcuzmo



Hay4unpie MeTO1pI TO3HAHUS B XUMHUH. VICTOUHUKN XUMUYECKON nH(MOpMAIUn.
[Touck mubopmau Mo Ha3BaHUSAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (popMyiiam.
MopaenupoBaHue XUMUYECKUX MTPOLIECCOB U SIBJICHUW, XUMUYECKUN aHAIU3 U CUHTE3
KaK METO/Ibl HAy4YHOT'O TIO3HAHHS.

Xumus 1 310poBhe. JlekapcTBa, PepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIb-
Hble BOJbI. [IpoOnembl, cBsi3aHHBIE C NMPUMEHEHHUEM JICKAPCTBEHHBIX IpEnapaTosB.
Bpenubie mpuBbIuky U (HaKTOPHI, pa3pyllaloiue 310poBbe (KypeHue, ynorpedieHue
aJkoroJsi, HapkoManwusi). Parronansaoe nutanue. [Iumessie 106aBku. OCHOBBI MH-
IEBOW XHUMUH.

Xumus B MOBCEIHEBHOM >XM3HU. Moromue u yuctamue cpeactsa. Cpencrsa
OOpBOBI C OBITOBBIMM HACEKOMBIMU: PENEIUIEHTHI, HHCEKTULIHIbI. CpeacTBa JTUUHON
TUTHEHbl U KocMeTHKH. [IpaBuna O6e3omacHOl padOThl C €AKUMH, TOPIOYUMH U TOK-
CHUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUH.

XUMHSI ¥ CEIbCKOE X035i1WCTBO. MUHEpalbHble M OpraHUYEeCKue yA0O0peHHUs.
CpencTsa 3a1uThl paCTEHU.

Xumus 1 sHepreTuka. IIpupoaHsie HCTOYHUKH YIIIEBOIOPOAOB. [IpupoaHsblii 1
NOMYTHBIA HE(QTAHOM ra3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HEPTHU U €€ mepe-
pabotka. Heprenpoaykrel. OkTaHoBoe uncio 6en3uHa. OxpaHa OKpy»Karolie cpeibl
npu HerenepepadoTKe U TPAHCHOPTUPOBKE HEPTEPOIYKTOB. AJIbTEpHATUBHBIEC UC-
TOYHHMKHU DHEPTUU.

Xumus B ctpoutenbetBe. [lemenT. beton. [logbop onTUMabHBIX CTPOUTENb-
HBIX MaTEPHUAJIOB B IIPAKTUYECKOM JAEATEILHOCTH YEJIOBEKA.

XuMHUS U 3KOJNOTHSI. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOWIEH CPEeAbl U €ro Mo-
cienctBus. Oxpana ruapocdepsl, TouBbl, aTMOC(epbl, GIOpbl U PayHbl OT XUMHYE-
CKOTO 3arpsi3HCHUSL.

Mecmo oucyunaunsl 6 cmpykmype o0pazoeamenibHoll nPoOpammbl

B cootBerctBue ¢ YII auctiummmnaa b/1.7 Xumus paccuntana Ha 117 gacoB B roa
(2 yaca B Henento), B ToM uucie B 1 cemecrpe: 18 4. - nekuuu, ypoku, 4 4.- MpakTH-
yeckue 3aHsATusA, 12 4. — gjabopaTopHble  3aHATHUS, KOHCYJbTAIMA -
24.,camocTosATeNnbHas padoTa — 134.; Bo 2 ceMectpe: 24 4. - JIEKIUU, YPOKH, 4 .-
npakTU4YecKkue 3aHatus, 16 4. — mabopaTopHble 3aHATHS; KOHCYJIbTAlMM -24, caMo-
crosiTenbHas padota — 184. JlucuumimHa nzydaercs Ha 1 Kypce.



Ilnanupyembie pe3yabTaThbl 0CBOCHHUS IMCUMILINHBI

B pesynbrare uzyyenus nucuuruiniabl b1 7 Xumus
OOyyarommuiicss Hay4YuTCs:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHOM Hayu-
HOM KapTHUHBI MUpPa U B MPAKTUYECKON JIESITEILHOCTH YEJIOBEKA,;

— JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSA3b MEKIY XUMHUEU U JPYTUMU €C-
TECTBEHHBIMU HayKaMHu;

— packppiBaTb Ha MNpPUMEpPax IOJOKEHUSA TEOPUH XUMHUYECKOTO CTPOECHHUS
A.M. bytneposa;

— noHuMaTh (pusmueckuit cmpicn [lepumoguueckoro 3akona /.M. MenneneeBa u
Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTb CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3o-
BAHHBIX UMH BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS ATOMOB;

— OOBSICHATH MPUYMHBI MHOTOOOpPa3us BEIIECTB Ha OCHOBE OOIIMX Mpe/ICcTaBiIe-
HUI 00 UX COCTaBE U CTPOCHHH;

— TNPUMEHATH TMPaBUJIA CUCTEMATHYECKON MEXIYyHApOJAHOM HOMEHKJIATYpPhl Kak
CpeACTBa pa3InUCHUs ¥ UICHTU(OUKAIIUHA BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

— COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYPHBIC (POPMYJIbI OPTAaHUYECKUX BEIECTB
KaK HOCUTeJeH MH(OpMalMK O CTPOCHUH BEIECTBA, €r0 CBOMCTBAX M IPUHAJJICK-
HOCTH K OIIPEJCIICHHOMY KJIACCY COCIMHECHUN;

— XapaKTepU30BaTh OPraHUYECKHUE BEILECTBA IO COCTaBY, CTPOCHUIO U CBOMCT-
BaM, yCTaHABJIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY NAHHBIMHU XAPAKTEPU-
CTHKaMHM BEIICCTBA;

— TPUBOAUTH NPUMEPHl XUMHUUYECKUX PEaKIUi, PACKPHIBAIOIIUX XapaKTePHbIC
CBOWCTBA TUIUYHBIX MPEACTABUTEIEH KIIACCOB OPTaHMYECKUX BELIECTB C LIEJBI0 UX
uJeHTUPUKAIIUU U 0OBSICHEHUS 001aCTH TPUMEHEHHS;

— MPOTHO3UPOBATH BO3MOYKHOCTh IMPOTEKAHUS XUMHUUYECKUX PEAKIIMA HA OCHOBE
3HAaHUWA O TUIAX XUMHYECKON CBA3M B MOJIEKYJIAX PEAreHTOB M UX PEAKIIMOHHOMN
CITOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XUMHUYECKUX CBOMCTBAX BEIIECCTB
JU1s1 0€30ITaCHOT0 MPUMEHEHHUS B TIPAKTUYECKOM eI TEIbHOCTH;

— TPUBOIUTH MPUMEPHI TPAKTHUECCKOTO UCTIOIB30BaHUS MPOTYKTOB IEPEePadOTKH
HepTH W MPUPOAHOrO Tasza, BHICOKOMOJCKYISPHBIX COSAUHECHHMH (ITOJIUATHIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH OMNBITHI MO PACIO3HABAHWIO OPTraHMYECKUX BEIIECTB: TIIUILIEPUHA,
YKCYCHOM KHCJIOTBI, HEMPEACIbHBIX JKUPOB, IITIOKO3bI, KpaxMasia, 0€JIKOB — B COCTa-
BE€ MUIIEBBIX MPOJYKTOB U KOCMETUYECKUX CPEACTB;

— BIAJETh MPaBWIAMHM U MpUeMaMu 0e30MmacHON pabOThl ¢ XUMUUECKUMHU BEIIe-
CTBaMU U J1aOOPaTOPHBIM 000PYI0OBAHUEM;

— YCTaHaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOMW PEaKIUU U CMELICHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IEIBIO ONpESASHUS OITH-
MaJIbHBIX YCIIOBHI MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— TPUBOAMUTH MPUMEPHI THAPOJIM3A COJIEH B TOBCEIHEBHOM )XKM3HU YEIOBEKA;




— MPUBOJUTH MPUMEPBI OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIMH B TIPUPOJIE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HECITESIbHOCTH OPTraHU3MOB;

— NPHUBOIMTH MPUMEPbl XUMHYCCKUX PEAKIIUH, PaCKPHIBAIOIINX OOIINE XUMHUYEC-
CKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAILIOB,;

— IMPOBOJUTH PAcCUeThl HA HAXOXJICHUEC MOJICKYJIIPHOU (OPMYJIbI YIIIEBOIOPOIA
0 TPOJYKTaM CrOPaHHUs U MO0 €r0 OTHOCHUTEIIBHOM TUIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISAIIMX B €r0 COCTAB,;

— BJIAJICTh TpaBHJIAMHU O€30IaCHOTO OOpAIlEHUS C SAKUMH, TOPIOYMMH U TOK-
CUYHBIMH BEIIIECTBAMH, CPEJCTBAMH OBITOBON XUMUW;

— OCYIIECTBJIATh MOMCK XUMHUYECKOH HH(DOpPMAIHK TI0 Ha3BaHUAM, UICHTH(PHKA-
TOpaM, CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

— KPHUTHYECKH OIEHUBATH M MHTCPIIPETHPOBATh XUMHUCCKYIO HH(POPMAITHIO, CO-
JEPIKAIIYIOCS B COOOIICHHUSIX CPEJICTB MAacCOBOM MH(OpManuu, pecypcax MHTEpHE-
Ta, HAYYHO-TIOMYJIAPHBIX CTaThsIX C TOYKH 3PCHHUS €CTECTBEHHO-HAYYHON KOPPEKT-
HOCTH B IIEJISIX BBISBICHUS ONMIMOOYHBIX CYXICHHA U (OPMUPOBAHUS COOCTBEHHOM
TIO3UIIHH;

— MPEACTABIATH MYTH PEIICHUS TI00ATBHBIX MPOOJIEM, CTOSIIUX MEePEa YSIOBE-
YECTBOM: JKOJOTHYECKHX, YJHEPTCTHUECKUX, CHIPHEBBIX, H POJIb XUMHUH B PEIICHUH
ATUX MPOOIIEM.

OO0yuaronuicst HOJYYUT BOZMOKHOCTh HAYUUThCSL:

— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U SBOJIOIUIO OPTAHUYECKON XH-
MHH KaK HAyKW Ha Pa3JIMYHbIX UCTOPUYECKUX ATAlax €€ Pa3BUTHS;

— UCIOJb30BaTh METOJIbl HAYYHOI'O TO3HAHMS MPU BBHINOJHEHUH TMPOEKTOB U
y4eOHO-HCCIIEI0BATEICKUX 3a7a4 M0 U3YYEHUIO CBOMCTB, CLIOCOOOB MOJYyUYECHUS U
pacrio3HaBaHMsl OPraHUYECKUX BEIIECTB;

— OOBSICHATH MPHUPOY U CITOCOOBI 00pa30BaHUS XMMHUYCCKOW CBS3U: KOBAJICHT-
HOW (TIOJIIPHOM, HETOJSPHOIN), HOHHON, METANTUYECKOM, BOJOPOAHOM — C IIEJIBIO
ONpeIeJICHHUS] XUMUYECKOM aKTUBHOCTH BELIECTB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXIY KJIAaCCaMH OPraHUYECKUX BEILECTB
JUIsl 0OOCHOBAHMSI MPUHIUIUAILHON BO3MOXHOCTU TOJYYCHHUS] OPTraHUYECKUX CO-
€MHEHUI 33JJaHHOI'0 COCTAaBa U CTPOCHHS;

1) ycTaHaBIMBaTh B3aWMOCBSI3W MeEXay (akTaMd M TEOpuUeH, MPUYHMHOU H

CJICJICTBUEM IMPU aHAIU3€ MPOOJIEMHBIX CUTyalluid U OOOCHOBAHMM MPUHUMAEMBIX
pEelIEHN HA OCHOBE XUMUYECKUX 3HAHUU.




Cooeporcanue oucuunaunot (1174)
1 cemectp (514)

OCHOBBI OpraHu4YecKoil XUMHHU

Beenenne. OcHoBHbIE MOHATHS XUMHH (6 9)

OcHoBHbIe 3ak0HbI XUMUH. [IpakTnueckoe 3anstue Nel «PacueTsl mo xumuue-
CKUM (PopMyJiaM U ypaBHEHUSIM PEaKuii»

Iepnoanyecknii 3aK0H M NMEPHOANYECKAS CUCTEMA XMMHYECKHUX 3JI€MEHTOB
J.A. MennesieeBa u crpoenue atoMoB (6 )

JIabopartophas padota Nel.CTpykTypa nepuoIndecKoil CUCTEMbI XUMHUUECKUX
sanemeHToB. CTpoeHue aroma. M3otomnbl. CTpoeHue 3IEeKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB MaJIbIX NIepro10B. CTpOoeHUE 3JIEKTPOHHBIX 000JI0YEK AaTOMOB 3JIEMEHTOB
0opIMX epuoIoB S, P, d-31eMeHTHI. 3HaYCHHE TIEPHOAMYSCKOTO 3aKOHA.

Crpoenne BemecTBa(84)

Nounas cBa3b. KoBaneHTHass XxuMHuueckas cBsi3b. Metamyeckas cBs3b. Arpe-
raTHbIE COCTOSIHUS BEILIECTB U BOJOPOAHAsA CBA3b. UHCThIE BeniecTBa u cmecu. Co-
ctaB cmecei. OObeMHasi 1 MaccoBasi 107151 KOMIIOHEHTOB CMECE, MaccoBast 10JIs
npumeceit. CamocTosiTenbHas padota. JlaboparopHoe 3ansitee No2. [Ipurorosienue
CYCIIEH3UHU KapOoHaTa Kayblius B Bojie. [lonydeHue aMyabpCcuu MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOMCTBAMHU JTUCTIEPCHBIX CUCTEM.

Boaa. PacTtBopsbl. JuekTpojiuTuyecKasi Auccouuanusi(64)

Bopa. PactBopsl. PactBopenue. MaccoBasi 10Jist pacTBOpeHHOro Bemiectna. [Ipaktu-
yeckoe 3anatue No2. [IpurorosieHne pacTBopa 3aJaHHON KOHIIEHTPALMU. DJIEKTPO-
JuTUYecKas qucconuyanus. J(uccouunanus KUciaoT, cojelt u ocHoBaHuil. Jlabopatop-
Hoe 3agaTue Ne3.Peakiiusg noHHOro oOMeHa.

Knaccnpukanus HeoOpraHmyecKux coeJMHEHNH U UX cBoMcTBa(84)

Jlabopatopnoe 3ausitue Ned. Kucnotsl u ux cBoiicta. JlabopaTtopHoe 3aHsTHE
No5. OcnoBanus u ux cBoiictsa. JJaboparopnas padora Ne6.Coinu, ux cBONCTBA.
['unponus coneit. KontponpHas padota no teme: Okcunpl. Kimaccudukaims okCumos.
XUMHUYECKHUE CBOMCTBA, MOJIYUYCHUE.

Koncyabranuu (44)

CamocrositesibHast padota(134)

2 cemectp (66 u)

Xumuueckue peakuuu(64)

Knaccudukanusa xumuyeckux peakuuid. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE pe-
akiuu. CamocrosrtenbHas padborta. JlabopaTopnas padora No7. CkopocTh XUMHUE-
CKHMX peakIiuii. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIUN OT pa3audHbIX (PakTo-
poB. OOpaTUMOCTh XUMHYECKUX PEAKINi. XUMHYECKOE PAaBHOBECHUH.

MeTa/uibl 1 HEMETALIBI(64)

JlabopaTtophas pabota Ne8.Paccmorpenue oOpasiioB MmetauioB, B3aumoneiictpue
METAaJIJIOB ¢ pacTBOpamu coseil. MeTtamibl. OCOOEHHOCTH CTPOCHUS. XUMHYECKHUE U
¢uznueckue croiictBa. Ob1IKe cBOMCTBA MoydyeHus MetawioB. Hemetamist. Oco-



OeHHOCTH cTpOeHHUsI. OKUCIUTENBHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpakTuye-
ckoe 3aHaThe Ne3. PelieHne sKCiepUMEHTANIBHBIX 3a1a4 Ha PacliO3HaBaHNUE HEOpra-
HUYECKUX BELIECTB.

OcCHOBHBIC OHATHS OPraHUYecKOM XuMUM U Teopuss CTpoeHHsl OpraHuye-
CKHX cOeAMHeHu# (44)

JIaGoparopHas pabota Ne9. M3roroBienune Moieneil MOJIEKyJl OPraHUYECKUX Be-
niecTB. [IpenMer opraHn4eckoi XUMHUM U TEOPUS CTPOEHUS OPTaHUYECKUX COEIUHE-
Huit A.M. bytneposa. Knaccudukamust opraHu4ecKix BEUIeCTB U KJIacCU(UKALINS
pEaKUHil B OPraHUYECKON XUMUHU.

Yraesopopoasl M UX NPUPOIHbIE HCTOYHUKH (104)

Ankansl. ['oMonOrn4eckun psii, HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, IPUMeE-
HEHUE. AJIKeHbI. | 'OMOJIOrMYeCKuil psiJl, HOMEHKJIATypa, XHMUYECKUE CBOICTBA, PH-
MeHeHue. J{ueHsl 1 kaydyku. ATKAHBI 1 apeHbl. Jlabopatopnas padota NelO. Ilpu-
POJIHBIE HCTOYHUKHU YTI€BOI0POA0B. O3HAKOMIIEHHE C KOJIEKIMEH 00pa31oB HeTH.

Kucsoponoconepxkamue opranundeckue coenmneHus(104)

Cruprtel u penonsl. JlaboparopHas padota Nell. CBoiicTBa 0IHOATOMHBIX U
MHOT0aTOMHBIX ciupToB. JIaboparopnas padorta Nel2.M3yueHne CBONCTB allbJeru-
JIOB U KapOOHOBBIX KUCIOT. CiaoxHbIe 3¢upsl U xkupbl.Mbiia. JlabopaTopHas padora
Nel3.VrneBosbl; ux KiaccupuKarus.

A3oTcoaep:kaiue opranndeckue coequnenusi. lloaumepnl (84)

Amunbl. AMuHOKHCTOTHL. JlabopaTopHas padora Nel4. benku, Xumudeckue
cBorictBa. [Ipaktnueckoe 3anstue Ne4.Pacro3HaBaHue riacTMace v BOJIOKOH.

JAu¢pepeHuMpoOBAHHBIN 3a4eT

Koncyabranuu (44)

CamocrositesibHast padora (184)



Y4eOHO-TEeMATHYECKNH TJIAH

Homep Tema Koua-Bo
pa3ziena 4acoB
1 cemecTp
1 Beenenne. OCHOBHBIC OHSTHS XUMUHU
2 Ileproauyeckuil 3aK0H ¥ NEPUOIUYECKAS CUCTEMA XUMUYE-
ckux 2neMeHToB /.M. MenneneeBa u CTpOEHUE aTOMOB
3 CTtpocHue BelecTBa 8
4 Bopa. PacTBopbl. DiiekTponmTHieckas TMCCOMaIns 6
5 Krnaccudukanys HeopraHmIeCKUX COSAMHCHUN U UX CBOMCTBA 8
6 Koncynabrarmu 4
7 CamocrosiTenbHast paboTa 13
2 cemecTp
1 XUMHUUYECKUE pPEaKIuu 6
2 MeTamibl 1 HEMETaJIb 6
3 OcHOBHBIE OHATHUSL OPraHUYECKON XuMuM U Teopus CTpoeHus 4
OpPraHMYECKUX COCAMHEHUN

4 VYrneBogopopl U UX HPUPOJHBIE HCTOUYHUKU 10
5 Kucnopomocoaepkariye opraHuiIeckKie COSTHHCHUS 10
6 A3zoTcoepikalniie opranuieckue coeuaenus. [lomumepst 8
/ ®opma arrectanuu — uddepenurpoBannblil 3a4eT
8 Koncynprarmu 4
9 CamocrosiTesbHas paborta 18

Hroro 117




IlepeyeHb OCHOBHOM JIMTEPATYPbI:

1. I'abpuensa O. C. Xumusa s npodeccuii U CrienuanbHOCTEN TEXHUYECKOTo Mpo-
buns ans CTYIEHTOB YUYPEXKICHHH CpeaHero mnpodecCHuOHAIbHOTO 00pa30oBaHUS:
yueOnuk / O. C. I'abpuensn., U.I'. OctpoymoB,— M. U3agatenbckuit neHTp Akaaemus,
2020

IlepeyeHb 10NMOJHUTEIBLHOM JIUTEPATYPHI:

2. ®umumonoBa H.A. Opraandeckas Xumus [DIEKTPOHHBIN pecypc]:ydeObHoe moco-
oue H.A. ®unuMoHoBa, - Bosrorpaackuii rocy1apCTBEHHBIN arpapHblii yHUBEPCUTET
2019r. — 76¢. Pexxum mocTyma: WWw.znanium.com

Ilepeyenb yueOHO-METOAUYECKOTO O0eCTIeYeHs

3. Pocun N.B. Xumus. M.: FOpaiit;2016r,-420 c. [Dn€KTpOHHBIN pecypc|—
Pexxum noctyna: https://biblio-online.ru

Ilepeyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CETH

"UuTepuer"

1. http://www.echem.msu.su - DaekTpoHHas OMOIHOTEKA IO XUMHH

2. http://www.knigafund.ru/- snextpoHHas OMOJIMOTEUHAsS CHCTEMa HM31aTebCT-
Ba «Kauradonm

3. http://biblioclub.ru/- Yausepcurerckas oudaunorexa Online

4.  www.e.lanbook.com- snekTpoHHas OubauoTeuHas cucrema «JIaHby

5. WWW.Znanium.com sjeKTpOoHHas OMOJIMOTeUHas cucTeMa SHAaHUYM
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TemaTuuyeckoe NVIAHUPOBAHUE

Xumust
Ko omami-
A Ilnanupyemble pe3yJbTaThl 00yUeHUsI Bubr n
Ja1- Hee 3a/1a- do
PMBbI
Ne Bo | Coxaep:xxanue MmaTrepua- HHe IIpeamerHbie MertanpeamMerHbie
e KOHTPO-
ya Ja
co Jas
B
1 cemecTp
Tema 1. OcHOBHBIE NOHSTHS M 3aKOHBL.(64)
1 2 | Beenenue. OCHOBHBIE TO- XapakTepu3oBaTb OCHOBHBIE JTallbl pa3BUTHUsA | PeryjsiTuBHbIE B, @O, T
HATHA XHMUN OpraHMYECKON XHMMMM, OpraHudeckyro Xxu- | CucTeMaTu3upoBaTh 3HAHMS UCIIOJIb3Ys
(11812 | vuto ¢ Touku 3pEHUS IIPEAMETA U3YUCHUS. 3aJlaHHbIEC KPUTEPUH.
@opMynupoBath onpeneneHus, Takue Kak | [lo3naBaTeabHbIe
HW30MEpUsl, BAJIEHTHOCTb, XUMHUYECKOE CTpoe- | Mcronp30BaTh pasiiMyHbIE HCTOYHUKHU
HHE, TOMOJIOTUYECKHUN PsILL. UH(POPMALIUU C TEeTBI0 MOJyYeHHS 3Ha-
2 2 | OCHOBHBIC 32AKOHBI XML DopMyJIUPOBATH OCHOBHBIE MOJIOKEHUS TEO- | HUM. PT
[1]§3 pun A. M. bytnepoBa, NpUMEHATh UX B U3y- | KoMMyHUKaTUBHBIE
YEHUU OPTraHUYECKON XHUMUHU. AJIeKBaTHO OLIEHUBATh PaboOTy CBEPCT-
HHMKOB, BBICKa3bIBaTh TOUK HUSL.
3 2 | IIpakTHYecKoe 3aHsATHE [1] Ne OB, BRICKA3HIBATE TOHKY 3pe 1P
Nel«PacueTsl mo xumuye- 5678
H i) H
CKuM QopMyniam U ypaBHe- 17
HUSIM PEaKIIMi» cTp-
Tema 2. Ilepuonnyeckuii 3aK0H U MEPUOAUYECKAS] CUCTeMAa XUMUYeckux jieMeHTOB /.. MeHaesieeBa U cTpoeHue aTOMOB.(64)
4 2 | JlaGopaTopHas padora [1] § 1 No | ®opmynrpoBaTh OMpENeNiCHHs: aTOM, dJiek- | PeryJasTHBHbBIE JIP Nel
Nel. 4,cTp. 22 | TPOHBI, IPOTOHBI, HEHTPOHBI, OPOUTATID, Knaccudunuposars undopmanuio, uc-
CrpyKTypa nepuoaMiecko | [oqroTo- | SHEpreTHUeCK il ypOBEHb, EKTPOHHAS I10JIb3Ysl pa3HbIE UCTOYHUKHU.
CHCTCMBI XUMHHCCKUX 371~ | a c006- | KOH(UIypanus, BAIEHTHOCTh, KBAHTOBOE IMo3naBaTeabHbIE
MCHTOB. LIEHUS YUCIO, IEPUO/I, TpyMIa, MNOPAAKOBbIA HOMEp | CTpOUTh peueBble BBICKA3bIBAHMS Ha
«Kuznp u | B Tabmune /1. . Menneneena. OCHOBE MOJy4YeHHOU WH(OpMAIUH.
nesitenb- | CocTaBNsATh NMEKTPOHHYIO U TpadUIeCcKYIO KoMMmyHuKaTuBHBIE
HocTh .M | popMyIibl aTOMOB XUMHUYECKHX JIEMEHTOB [Tonyyats wuHbOpMamuio, paboTas B
MeHze- | pa3HBIX CEMEUCTB. KOJIJICKTHBE.
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JieeBay XapakTepu3oBaTh XUMHUYECKUE 3JIEMEHTHI
COTJIACHO MOJIokeHuI0 ux B [lepuoanueckoit
cucreme /I. 1. Menneneesa.
Crpoenue atoma. Msotomsr. | [1] § 2 Co- [IpenyragpiBaTh CBOMCTBA aTOMOB XHMHYE- PT, O
CTpoeHue 37IeKTPOHHBIX CTaBUTL | CKMX DJIEMEHTOB COITIACHO HX IIOJOKEHHUIO B
00607109eK aTOMOB S7MEMCH- | syekrpon- | 1lepuoanmueckoi cucreme JI. M. Menneneesa.
TOB MaJIBIX IIEPHUOIO0B. HYIO U
rpaguye-
CKYIO
opmyiy
3JIEMEHTOB
Il mepuo-
Ja
CrpoeHue 3IeKTPOHHBIX b,CP
o6omouek atomoB s1emen- | [1] § 2, Ne
TOB GOJIBIIUX MEPHOJIOB S, 5,6,
P, d-amemeHTHI. 3HAUYEHHE Crp.28
HEPUOMIECKOT0 3aKOHa.
Tema 3.Ctpoenne BemecTBa.(84)
WNonnas cesi3b. KoBanenr- [1]I'nmaBa | ®opMynupoBaTh ONpeaeNeHUs: XUMUUecKass | PeryassTuBHble CP,
Hast XUMUYECKast CBA3b. 3. §1,2 Ne | cBsi3b, DJIEKTPOHHAS TIapa, UOHBI, KnaccudunmupoBaTh TOHITHS Ha OCHOBE
8 Ctp.31 | oOMeHHBIN U TOHOPHO-AKIENTOPHBIN MeXa- onpeNIeIEHHBIX KPUTEPHUEB.
Iloaro- HU3MBI, OKACJIEHHUE, BOCCTAHOBIIEHUE, KPHU- Ilo3HaBaTeabHbIE
TOBKa T€C- | CTaJUIMYECKasl PelIeTKa, JIeKTPooTpuliaTeb- | [IpuMeHsaTh monydyeHHYI0 HHGOPMAIUIO
Ta «BUIBl | HOCTb, JHIIOJb, TOJUMEPHI, TUCTIEPCHAS CUC- | B PA3JIMYHBIX 00JIACTSIX HAYKU U B KHU3-
XUMHYe- | TeMa, MaccoBasi U 00bEeMHasl JIOJIH. HU.
cKoil cBs- | OTIMYaTh TUIIBI XUMHUECKUX CBsi3el cornac- | KoMMyHMKATHBHbBIE
3U» HO UX OCOOEHHOCTSIM: HOHHAs, KoBalieHTHast | DopMynupoBaTh peueBble U MUCHMEH-
Merannuueckas cpasb. Ar- | [1] § 3.4 MOJISIpHAs, KOBAJICHTHAS HEIOJApHAsA, METAJl- | HbIE BBICKA3bIBAHUSA 0, PT
peraTabIi€ COCTOAHUA BE- NQ 34 Jnyeckas, Boﬂopo;u{a;{,
mECTB 1 BOIOPO/IHAA CBA3D. ctp.39 BBIABIIATH 3HAYEHUE PA3IMYHBIX arperaTHbIX

COCTOSTHUH BEIIECTB AJIsl ObITa, MPOU3BOJICT-
Ba, ’KUBOU IIPUPOJIBL.

[Tpou3BoaUTE pacdeThl MaccoBOM M 00BEM-
HOM NOJIeH, Macchl, 00beMa, KOJIMYSCTBA Be-
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meCTBa.

Yucrere BemectBa n cmecn. | [1] § 5 Ne | JlaTe XapakTepHCTHKY BaKHEHIIMX IpeACTa- | PeryisiTHBHBIE: yMeTh CaMOCTOSITEIBHO b

CocraB cMeceil. O0beMHast 8 CTp48 BUTEIIEU JPYyrux KiIacCOB OPraHUYECKUX CO- IJIaHUPOBAaTh NOYTH AJOCTUIKCHUA, CaMO-

¥ MaccoBasi 10J1s1 KOMIIO- [MoAro- | efMHEHMi: METAHON W OSTAHON, CIOXKHbIe | CTOATEIBHO ONPEACISTh LI ACATCIbHO-
9 HEHTOB CMecet, l\éaCCOBaSI TOBKa cO- | 5HPBI, JKUPBI, MbUIA, aNbIerusl (Gopmans- | STH: BBEIOMpATh HambOomee 3¢PHEKTUBHBIC

ot npumeceid. Camo- CIICHNS .
A P OOIIEHNs | IerMJ W aneTalblerui), KeTOHbl (aieroH), | P
crosTenbHas paboTa. IMo3HaBaTeJbHBIE: COCTAaBIATH TE3HCHI U
«KOocMe- | KapOOHOBbIE KHUCIOTHI (YKCyCHas KHUCIIOTa,
KOHCIEKT TEKCTA.
TUYECKHE | JULL ECTECTBCHHO-HAyTHOTO npopuis npea- KOMMYHHKATHBHbIE: KOJIEKTHBHO (HOp-
reiam» CTaBUTEJIEH APYTUX KIACCOB KUCIOT). MYJHPOBATh [IEH 1 33]1a9H ypPOKa

JlabopaTopHoe 3aHsiTee Ornpenenatb NPUHAIICKHOCTh BEIIECTBA K @O, JIP

Ne2. KJIAcCy MO OCOOEHHOCTSM CTPYKTYPHOTO Ne 2

ITpuroToBnEeHUE CYCIIEH3UH CTPOEHHUSL.
10 KapOoHaTa KaJlbIHs B BOJIC. Otnuyare oOImIME ¥ CIEHU(PHYECKUE peak-

Ilomyuerue sMyIbCHU MO- LMK, XapaKTepHbIE I JAHHBIX KJIACCOB Op-

TopHOTro Macna. O3HaKOM- N

o FaHUYECKUX COCIUHEHUN.
JIEHUE CO CBOWCTBAMH JIHC-
HEPCHBIX CHCTEM
Tema 4. Boga. PacTBopbl. DiiekTposiuTnyeckas Jucconuanus.(64.)

Bona. PactBopsl. PactBo- [1] TnaBa | 3HaHust 00 OCHOBHBIX XMMHYECKHX Ipolec- | PeryisiTuBHbIe Cp
11 penue. Maccosast 1015 4 cax U SIBJCHUSX, O XMMHUYECKHUX 3aKOoHOMep- | CucreMaTHU3upoBaTh 3HAHUS U pUMe-

PaCTBOPCHHOTO BCILCCTBA HOCTSIX M 3aKOHAX. YMEHHME HCIOJIb30BATH | HATh UX B )KU3HHU.

IIpakTuyeckoe 3aHsATHE [1] § 2 Ne | uHTENNEKTYallbHBIE ONEpaluy. aHauu3, cuH- | [lo3dHaBaTenbHBIE 1P
12 Ne2. 1,2,3 Te3, 000011IeHNe, cucTeMaTH3aIus [IpuMeHATH OJIyYEHHBIE 3HAHUS B pa3-

IIpurorosnenne pacTsopa Ctp.63 | YMeHHue COCTaBIIATh yPAaBHEHUS TUCCOLIMA- JUYHBIX 00JaCTSIX HAYKHU U XKU3HU.

3a/laHHOM KOHICHTPAIINH. IIUM KUCIIOT, COJIeH U OCHOBAHUH. KomMyHuKaTHBHBIE

DIEKTPONHUTIIECKs HC- PaGorars B mape u B KOJUICKTHBE. 1o,

commanus. Jlucconmuanms T,JIBNe3

KHUCJIOT, COJIEH U OCHOBA-
13 HUM.

JlaGopaTopHoe 3aHsiTHE
Ne3.
Peaknust nvoHHOTO OOMEHA.

Tema 5. Kinaccupukanusi HeOpraHM4ecKMX coeJMHEHN U UX cBOlcTBA.(84.)

13




JlaGopaTopHoe 3aHsITHE [1] I'maBa | [laTh XapakT€pUCTUKY BOXHEUIIUX NPEACTaBUTE- | PeryasiTMBHbBIC. YMETh CaMOCTOSATENLHO JIBNe4
Ne4., 5§ 1 Ne4 | el KaccoB HEOPraHUIECKHUX BELIECTB: KUCIIOThI, | [UIAHUPOBATh IyTH JOCTHXKCHHMs, Camo-
Kucnots! u ux cBOHCTBa. Crp. 73 | OCHOBAHHS, COJIH, OKCHJIBL. CTOATENBHO OIPENeNSATh el AESTeIhHO-
onro- OnpenensiTe MPUHAIIEKHOCTH BEIIECTBA K KJIACCy | CTH, BBIOMpaTh HambOonee 3(PPeKTUBHBIC
14 TOBKA 10 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHHSI. peIIeHuUS .
OtnuuaTh obure 1 cnenuuieckue peakiyy, Ilo3HaBaTeabHbIE: COCTABIATH TE3UCHI U
KpOCeBOp- XapaKTepHbIE ISl TaHHBIX KJIACCOB HEOpraHW4Ye- | KOHCIIEKT TeKCTa.
AATOTE | crpx coemuennit KomMyHuKaTHBHBIE: KOJUIEKTHBHO (op-
ME «KH- MYJIMPOBATH LM U 3a/1a41 YPOKa
CIIOTBD)
JlaGopaTopHoe 3ansiTHE [1]1§2 Ne JIBNe5
Nes. 4 Crtp.77
OcHOBaHUSA U UX CBOMCTBA.
15
JlaGopaTopHasi pagoTa [1]1 § 3,4 Ne JIBNe6
Ne6. 4 Ctp.82
Counu, uxX CBOMCTBA. IToaroros-
16 I'amponms conei. Ka c000-
ICHUS
«Hctopus
CTEKIJIa»
KonrponbHas pabora. [1]1§ 5 Ne 7 KP
Oxcuppl. Kimaccngmkanus Crp.921
OKCUIOB. XVMHYECKUE
17 CBOICTBA, NOJIyYEHHUE.
2 cemecTp
Tema 6. Xumnueckue peakunu.(64.)
Knaccudpurauus xumuue- | [1]['maBa 6 | @opMyIHpoBaTh NOHATHE O XMMHUYECKOU PeryisiTuBHbBIE CM,PT
1 CKHX peakiuii. Okuciu- § 1 Ne7,8 peakiuu, ee pe3yibTaTax, OCHOBHbIE onpene- | Kiaccuduuuposats napopmarmio

TCIIBHO-
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BOCCTaHOBHUTCIIBHBIC pCaK-

Ctp.98

JICHUA.

OMnupasCh Ha 3aJaHHBIC KPUTCPHUU.

upn. CaMOoCTOsITeIbHAS Camocrosi- | XapakTepu3oBaTh pa3inyHble TUINBI XumMude- | [lo3HaBaTeabHbIE
pabora. TeJbHAs CKUX peakLMi: peakuu pa3aoxKeHus, 3ame- | CTpouTh peueBoe BbICKA3bIBAHUE HA
pabota LIEHUs, COeIMHEHMsI, 0OMEHa, PUCOeANHE- OCHOBE II0Jy4YeHHOH MH(OpMALHH.
«Cocra- HUS, TOPEHUS. KommyHukaTnBHbIE
BUTH MonennpoBaTh NOCIEACTBUSA IPOTEKAHUS [lonyyars wuHdoOpmManuio, paboras B
YPaBHEHHUS | peaKlMil HA OCHOBAaHUU IPUHAJUIEKHOCTU €€ | KOJUIEKTUBE.
OKHCIIH- K OIIPEIECIICHHOMY THILY.
TEJIbHO- [Ipon3BoauTh pacyeTsl NapaMeTPOB XUMHUYE-
BOCCTaHO- | CKHUX PEaKLUH.
BUTEJIb- BBIABIATE CXOACTBA M OTIMYMS B pe-
HBIX PE€aK- | aKIUSAX OpPraHUYEeCKUX M HEOPraHUYECKUX
18050700 BEILIECTB.
JlaGopaTopHas padora [1]§ 3 Neo5 JIP N7
Ne?. Crp.105
CxopocTh XUMHUYECKHUX pe-
aKIUH. 3aBUCUMOCTE CKO-
POCTH XUMUYECKUX PEaK-
U OT pa3TUIHBIX (aKTO-
pOB.
O6parumocts xumudeckux | [1]§ 4 T,00, b
peakuuii. XuMuueckoe
PaBHOBECHHU.
Tema 7. MeTa/uibl M1 HeMeTaJLIbI.(64.)
JlaGopaTopHas padora [1]T'naBa | ®opmynHpoBaTh ONpPENEICHHS: XUMUYECKast PeryasiTuBHbIE JIP Neg
Ne8. 7. CBsI3b, JJIEKTPOHHAs 1apa, HOHBI, KnaccuguupoBaTb NOHATHS HA OCHOBE
PaccMotpenne 06P33H?B Ne 1,2,3 | okucnenue, BOCCTAaHOBJICHHE, KpUCTAIIIIMYE- OIIPEACIICHHBIX KPUTEPHUEB.
MeTaiuloB, B3anmonelict- 5(a,0) | ckas pemieTka. MosnaBaTeabHbIE
BHe MeT%m;\(/)[B ¢ paCTnga' Ctp.120 | BeIBAATH 3HAUEHHE PA3IMUHBIX arperaTHbIX [IpuMeHATH MOTyYEHHBIE 3HAaHUS B pas3-
%A;IH?E?;' CT ;cT):EJ;IZI.'XP?-O- IToaro- COCTOiIHI/IfI BEIIECTB /IS OBbITa, TPOU3BOJCTBA, | JMYHBIX 00JACTAX HAYKH U KHU3HH.
MHUECKHE | (DH3HICCKHE TOBUThH | )KUBOM IPUPOJIBL. KommyHukaTuBHbIe
cBoiictsa, O6mme cBoiicrpa | €000LIe- | OTamyars odmue u cnenuduyeckue peakuun | GopMynIHpoBaTh peYeBbIC U IHCHMCH-
MOJTyHEHNsT METAILIIOB. HUE XapaKTepHBIE I METAJJIOB U HEMETAJLJIOB. HbI€ BBICKA3bIBaHUSI.
«poJib
MeTa-
JIOB B
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HCTOpUU

YCJI0BC-
YECKON
LIUBUIIU-
3aLuny
Hemeramnel. Ocobennoctu | [1]§ 4 Ne @O, PT
cTpoenusi. OKUCTUTEbHbIE 3,4
1 BOCCTAHOBHTEIbHEIE Crp.123
CBOIICTBA.
IIpakTuyeckoe 3ausatTue | [1]Pador 1P
Ne3. a Ne3
Pemenne skcnepumen- Crp.224
TAJIBHBIX 3a7a4 Ha pac-
[M03HAaBaHUE HEOPraHU-
YECKUX BELIECTB.
Tema 8. OcHOBHBIE NOHATHA OPraHUYecKo XM U Teopusi CTpoeHHsI OPraHNYeCKUX coeAUHeHn . (44.)
JlaGopaTopHas paGoTa [1]OmbIT | XapakTepu30BaTh OCHOBHBIE 3Tambl Pa3BUTHS Op- | PeryiasiTuBHbIE JIP Ne9, b
Ne9. 24,cTp.23 | raHUYECKOW XMMHWH, OPTaHUYECKYI0 XUMHIO ¢ Tou- | CHCTEeMaTH3UpOBaTh 3HAHUS  HCIONB3YS
N3rorosiienne Moaenein 8 I'maBa 8 | ku 3peHHUs IpeIMETa U3YUCHUSI. 3a/IaHHBIE KPUTEPHH.
MOJIEKYJT OpraHU4eCKUX §1 DopMynMpoOBaTh ONpENENeHUs, Takue Kak uzome- | [lozHaBaTeabHbBIE
Bemiects. [Ipenmer opra- pusi, BAJIEHTHOCTh, XUMHUECKOE CTPOEHHE, TOMOJIO- | Vcronp30BaTh pa3indHble UCTOYHHUKH HH-
HUYECKON XUMUU U TEOPHUS TUYECKUH PsiI. (hopMaIuu ¢ 1ENbIO MOJTyYCHUS 3HAHUM.
CTPOEHUS OPraHUYECKUX ®opMynMpOBaTh OCHOBHBIE MOJIOKEHUS Teopu A. | KoMMyHHKaTHBHBIE
coenunenuit A.M. bytie- M. bytnepoBa, IpUMEHITh MX B W3YYEHUH OpPTaH | AJIEKBaTHO OIEHHBATh PabOTy CBEPCTHU-
poBa. YEeCKOW XMMHHU. KOB, BBICKa3bIBaTh TOUKY 3PEHMS.
Knaccudukarus opranuue- | [1]§ 2,3 Cp
CKHX BEIECTB U KIIaCCU(U- No 2
Kallis PeaKklui B OpraHu- Crp.145
YECKON XUMHH. Cocra-
BUTbH Ta0-
JULLY
«Kitaccu-
bukanms
OpraHu-
YECKUX
BEIIECTBY»
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Tema 9. YriieBoaopoabl U UX NPUPOIHbIe HCTOUYHUKH (10 u)

Ankansbl. 'omonoruueckuii | [1]I'maBa
PSiA, HOMEHKIIATypa, XUMH- 981 Ne
YECKHE CBONCTBA, MPUME- 12,3
HEHUE. Crp.157
9 Cocra-
BUTH TECT
o TeMe
«Anka-
HBD»
Anxensl. I'omonoruueckuii | § 2 Ne 1,2
10 psa, HoMeHKnaTypa, xumu- | Crp.162
YECKHE CBOKCTBA, IpUMeE-
HEHHeE.
JlueHsl 1 Kay4qyKHu. [1]§ 3
IToarotro-
11 BUTH CO-
oOrmenne
«Hctopus
Kay4qyKa»
ATKVHBI U apeHBI. [11§ 4,5
Ne 5
Crp.171
«Cocras-
JICHUE
12 TaOJIHIBI
CpaBHH-
TebHasl
xap-Ka
YTIIEBO-
JIOPOAOB»
JladopaTtopHas pa6oTa [11§6
Nel0. Bormpocsr
13 [IpuponHble HCTOUYHUKH 1-7
yTI1eBo0po10B. O3HAKOM- Crp.184

JIEHHUE C KOJUIEKIHeH 00-
pasuoB HedTH.

@opMyIHpOBaTh OIpPENENEHUA:  YIIEBOJOPOIBI,
obmas ¢opmyrna, CTPyKTypHass M MOJEKYJspHas
(hopMyITBI, aNKaHBI, AJIKEHBI, aTKaJMEHbI, aJKWHBI,
apeHbl.

XapakTepru30BaTh aJIKaHbl € TOYKHU 3PEHUSI CTpOE-
HUSI MOJIEKYJ: CTPYKTYPHOU M MOJIEKYISpHOH (pop-
MyJI.

XapakTepr30BaTh KJIacchl YIJIEBOAOPOJOB C TOUKU
3peHusi 0COOEHHOCTEH CTPOEHUS X MOJIEKYIL.
[IporHo3upoBaTh XMMHUYECKUE CBOMICTBA BEILIECTB
COTJIaCHO MPUHAJIEKHOCTH MX K KjaccaM YIJIeBO-
JIOPOAOB.

Onpenenars TpUHAAICKHOCTh BELIECTBA K KIIacCy
M0 0COOEHHOCTSAM CTPYKTYPHOTO CTPOCHHSI.
DOopMyNIMpPOBATh CXOJCTBA U OTJIMUUS CBOWCTB CO-
€IMHEHUI pa3HbIX KJIACCOB, IPUMEHIT UX B OIpe-
JIETIEHUH YTIIEBOIOPO/IOB.

Otnuuath oOmue U crenuUiIeckue peakinu, Xa-
PaKTEepHBIE ISl JAHHBIX KJIACCOB YIiI€BOJAOPOIOB.
XapakTepru30oBaTh MPUMEHEHUE YIIIEBOJIOPOAOB Ha
OCHOBE COOTBETCTBYIOIIIMX UM CBOMCTB.

PerynasTuBHbIe

Kiaccudumuposats uHbOpMANHO, HC-
TIOJIb3YS pa3HbIE HCTOYHUKH.
ITo3naBaTenbHBIE

AHanM3MpOBaTh HATIISTHBIE SBICHUS W MH-
dbopmarro BepOaTBEHONM W THUCHMEHHOM
($hopMBL.

KoMMmyHnkaTuBHBIE

JlaBaTh ajmexBaTHYIO OIICHKY paboTe cBep-
CTHHKA, IPUHUMATh Y9aCTHE B KOJUIEKTHUB-
HOM JIeITEeILHOCTH.

b, PT

PT, 1O,

T,b

JIP NelO
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Tema 10. Kucnopoacoaepkarniue opranndeckue coeauaenmsi(10 4.)

[1]'naBa
10§ 1,2
IToaroro-
BUTH CO-
oOrmienne
14 CrapThl 1 PEHOJIBI. «ITa”oN-
BEJIH-
yauiiee
Omaro u
CTpaIrHoe
3710
JlaGopaTopHas padora [1]OmbIT
15 Nell. 27,29
CBolicTBa OJHOATOMHBIX U Crp.239
MHOTOaTOMHBIX CITHPTOB. p-
JlaGopaTopHasi padora
Ne12. [1]OnBIT
16 W3ydeHne cBOWCTB anbjie- 32,cTp.
TU0B U KapOOHOBBIX K- 240 § 4,5,
CJIOT
[1]§5
17 CrnoxHbIe 23PUPHI U KH- c1p206 No
pbl.MbL1a 1-4
JlaGopaTopHasi padora [1§502ng
18 Nel3. c1p.241 §
YrneBonbl; ux Kinaccudu- 6 No 1-7
rat ctp.212

DopMynupoBaTh omnpeneneHus: (yHKIHOHAIbHAs
rpylmna, COUPTHI, albIeTru/bl, KapOOHOBBIE KHCIO-
ThI, 3QUPBI, YTIEBOIBI.

Onpenenar NpHHAMIEKHOCTh BEIIECTBA K KIIACCY
MO HAJTMYWIO QYHKIMOHATEHOHN TPYIIIIBL.
XapakTepu3oBaTh CIIOCOOBI MOMYYECHHUS! pa3IMIHbBIX
KHCIIOPOJCOAEPKAIINX OPTaHUUECKUX COETUHEHUI.
DopMyIHpPOBaTh BEIBOABI MPOTEKAHUS XUMHUYECKUX
SIBJIEHUW U pEaKIuil.

[IpumeHnenne 3HaHWN 00 OpPraHWYECKUX COETUHE-
HUSX B TOBCETHEBHOM KHU3HMU.

DOopMyNIHpPOBaTh 3HAYEHUE KHUCIOPOJCOAEPKALINX
COEMHEHU JUIs1 )KMBOW ITPUPOABL.

PerynsstuBHbIe

@opMyJIUpOBATh BBIBOJBI K Pa3jIMYHbIM
SIBIICHUSIM, OINHPAsCh HA IMOJYYECHHYIO HMH-
(hopmanuro.

ITo3HaBaTeabHBIEC

[IpumensaTs nonydeHHy HH(OpMALMIO B
Pa3NUYHBIX 00JACTAX HAYKU U B XKHU3HH.
KoMMmyHnkaTuBHBIE

BricTynaTh co cBOel TOUKOM 3peHus Hepen
KOJUIEKTHBOM

JIP Nell

JIP Nel2

T3

JIP Nel3

Tema 11. Azorconepkaiiue oprannueckre coepuaenus. [lomumepsr.8 4.)
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dopmynupoBaTh onpeaeiacHus: (QYHKIHOHATbHAS
rpynna, aMuHbl, aMHHOKHUCIIOTHI, (DEepMEHTEHI.
OnpenensT MPUHAIICKHOCTh BEIIECTBA K KIIACCY

PerJIHTI/IBHbIeZ YMETb CaMOCTOATCIBHO

1 AmuHBL. AMUHOKHCTIOTEHI. . IJJAaHUPOBATh MYTHU JOCTHXKEHUS, CaMo- B,®
9 OKHCTIO 0 HAMYIHUIO (DyHKIIMOHATBHOHN TPYTIIIHL. p yrm- A ’ @0
CTOATENBHO OIpPENENITh LENU AESITeIbHO-
XapakTepu3oBaTh CIIOCOOBI MOMYYECHHUS Pa3IUIHbIX
N cTH, BbIOMparh Hambomee 3(ddexTHBHBIE
a30TcojiepKalUX OPraHMYECKUX COETUHEHNH. eI CHIS
DopMyIHpPOBATH BBIBOIBI MPOTEKAHUS XUMHUIECKUX p )
. N Ilo3naBaTeJIbHBIE: COCTABIATH TE3UCHI U
a6 P SIBIICHUI U peaKIuiil. COHCIICKT TOKCTa
a00paTopHast padora [lpumenenue 3HaHWK 00 OPraHUYECKHX COCIHHE- '
Neld. . KoMMyHnKaTHBHBIE: KOJUIGKTHBHO (hop-
20 5 . HHUAX B IIOBCEIHEBHOM KU3HMU. MYJHPOBATD LK H 33141 YPOKa JIP Nel4
CITKH, XUMUIECKHE CBOH- DopMynHpoBaTh 3HAYEHHE a30TCOAEPXKALINX CO- yimp yp
cTBa. €IMHEHUH JJIs1 )KUBOM IIPUPOBI.
DopMyTHpPOBaTH OMPEIEIICHUS: TIOTHUMEPHI, BOJIOK-
Ha, TEPMOIUIACTHI, PEaKTOILIACTHI, IJIaCTMACCA, PeryasituBHble
CHUHTETHYECKHUE KayIyKH. CucremMaTH3pOBaTh 3HAHNUS U IPUMEHSTh
IIpakTH4Yeckoe 3aHATHE
Nod OTnnyaTh pa3iandHbIe TOTUMEPHI IO BHEITHIM WX B KU3HHU.
- NpU3HAaKaM U 0COOEHHOCTAM NpoTeKaHus xumude- | [lo3HaBaTeJabHbIE
21 Pacnio3naBanwme miactMacc . I1p
U BOTOKOK CKHX SIBJICHUH. [IpuMeHATh noTyyeHHbIE 3HaHUS B pa3iny-
h DopmynrpoBaTh 3HAUEHHE UCKYCCTBEHHBIX U CHH- | HBIX OOJIACTSIX HAYKH W )KH3HM.
TETUYECKHX MOJIMMEPOB UL OKpysKaromel cpenpl, | KoMmmyHukaTtuBHbIE
ObITa U )KUBOW TIPUPOIBL. PaGoTath B mape u B KOJIJICKTHBE.
22 JAuddepeHunpoBaHHbIH

3adyeT

[Tpu opopmieHun paboueii mporpaMMbl OB UCTIONBH30BAHBI CIEAYIOIINE YCIOBHBIE 0003HAYCHHUS:

KP-konTponsHas paborta b-Oecena @O-ppoHTaNBHBII OMpPOC

T-tect PT-pabota B TeTpagu

CP- camocTositenbHas pabora WMO-uHAMBUIYaTbHBIN OMPOC

[1P — npakTudeckas pabora JIP — maGoparopnas padota C- cemunap, T3 — TBOpUeckoe 3aaHue
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Onucanue MaTepraJIbHO-TEXHNYECKOM 0a3bl

Aynutopust Ne 212(1) - yueOHasg ayauTopusi s MPOBEAEHUS TEOopeThye-
CKHMX 3aHATUM (YPOKOB), MPAKTUUECKUX 3aHSITUM, TPYIIOBBIX U UHIUBHUIYaJIbHbBIX
KOHCYJIbTallMi, TEKYILIeTO KOHTPOJISI U MPOMEKYTOUHOU aTTectaunu. Kabuner xu-
MUU U OMOJIOTHUH.

OcnamenHocts: KommiekT yueOHON MeOenu: CTOJbl, CTYJbs, JI0CKA, IIKa-
¢u1. IlepeHOCHOM MYyJIBTHUMEIUIHBIA MPOSKTOp, HOYTOYyK mepeHocHoi, Libre
Office CBoboano pacnpoctpansemoe [10 , Free Conference Call (cBoGoanast nu-
1eH3us), Zoom (CBOOO HAS JTUIIEH3US).

[lepeueHb XUMHYECKUX PEAKTUBOB MO HOMEHKJAType. llepedeHp Kosek-
uuu. [Tpubop nns nonydyenus razoB. Habop cTekissHHON nocyibl (MPOOUPKHU, KOJI-
Ob1, crakadbl). Habop cupToBOoK. MHCTpYKIIMOHHBIEKAPTHI K 1A00paTOPHBIMPAOO-
Tam. CTEH/IbI.

YYEBHO-METOIUYECKOE 1 MATEPUAJIBHO- TEXHUTYECKOE OBEC-
INEYEHUE I[TPOI'PAMMBI YUEBHOU AV CLHUIUIMHBI « XMW »

OcBoeHue nporpaMMbl y4eOHON AUCHUIUIMHBI « XUMHSI»» MPEANOIaraeT Ha-
au4yue B mpodeccuoHaabHOM 00pa3oBaTeIbHON OpraHu3alluu, peau3yronien 00-
pa3oBaTebHYIO MPOrPaMMy CpeaHEro odIiero o0pa3oBaHus B Mpejeiax OCBOCHUS
OIIOII CIIO na 6a3e ocCHOBHOTO 00111€eT0 00pa3oBaHus, KaOMHETAa XUMUU C Ja0o-
paTopueil 1 1abOpaHTCKOW KOMHATOM, B KOTOPOM UMEETCSI BO3MOXKHOCTh o0ecrie-
YUTh CBOOOAHBIA JocTynl B MHTEpHET BO BpeMsi y4eOHOro 3aHSTUS U B IEPUOJT
BHEY4YEOHOM ACATEIHHOCTA 00YJAIOITUXCS.

[Tomenienne kabuHETa JOJKHO YIIOBIETBOPSTH TPEOOBAHMSIM CaHUTAPHO-
snuAemMuoornueckux npasuwi U HopmaTuBoB (CaunlluH 2.4.2 Ne 178-02), u ocna-
IICHO TUMOBBIM 00OPYTOBaHMEM, YKa3aHHBIM B HACTOSIIIUX TPeOOBAaHUAX, B TOM
YHCJIE CTECIHATM3UPOBAHHON y4eOHON MeOenblo U cpeACcTBaMU O0y4YeHUs, J0CTa-
TOYHBIMU JJ1s1 BBITIOJIHEHUS TPEOOBaHUM K YPOBHIO MOJATOTOBKH O0yYaIOIINXCS.

OcHanenue kabuHera:

* KOJUICKIUSI XUMUYECKUX BEIIECTB,;

* BUJI€OMaTEpHUaIbI;

* BEChl aHAJTUTUYECKUE;

* MUKPOCKOII,

* XUMHUYECKas mocyjia (MpoOUpKH, KOJIObI, CTaAKaHbI, ITUIUHIPHI, CTEKJISTHHBIE
MaJ0YKH);

* peaKTUBBI (KUCIOTHI, IIEJIOUH, COJIU, OKCUIBI);

* MYJIbTUMEIUUHBIN IPOEKTOP

B cocraB yueOHO-MeTOIMUECKOTO KaOWHETa XUMUU BXOJIAT:

* MHOTO(YHKITMOHATHHBIA KOMILUIEKC MPEoAaBaTes;

* METOJUYECKHE Pa3paboOTKH;

* IUJIAKTUYECKUE MaTEepPHUaJIbI;

* TECTHI,
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* MPAaKTUYECKUE U JIA0OPATOPHBIC PAOOTHI;

* [ICYaTHBIC M SKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHUS;

* CpelICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

* [IEPEYHU OCHOBHOM M JIOTIOJTHUTEILHON yUeOHOU TUTEpaTypHhl;

[IpoBenenne yueOHOro mpoliecca MOXKET OBITh OPraHU30BaHO C HCIIOJIb30-
BanueM DMOC yHuBepcuteTa u B IUGPOBOM cpeie (TPYyMIbl B COIUATIBHBIX CETSX,
AJICKTPOHHAS TI0YTa, BUIEOCBSI3b M Jpyrue miatdopmbl). YueOHbIC 3aHATHS C
MPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa3oBareibHbiX TexHoiorui (JJOT) npoxonsrt B
COOTBETCTBHUM C YTBEPKACHHBIM pacnucaHueM. TeKyluid KOHTPOJIb U MPOMEXKY-
TOYHAsI aTTeCcTalus 00yJaromuxcs mpoBoautcs ¢ mpumernernem JJOT.

MeTOIlI/I‘leCKI/Ie MaTepualabl

Dpoumanvublil ONPoOc, YCMHuLLL onpoc, beceoa, paboma y 00CKU

[Ipu wHAMBUAYaTHLHOM OIPOCE MPENoAaBaTEelb BBI3BIBACT OOYUYAIOIIETOCS K
JIOCKE, KOTOPOH 00y4aroluics Moab3yeTcs JJIsl TOTO, YTOOBI cliefiaTh HeoOXoau-
Mble 3anucu. OTBET 0Oy4YaromIerocsi BHICIYIIMBAET Bcs rpymnmna. OmmuOKu, T0my-
HIEHHbIE OOYyYaloIUMCs, KOJUICKTUBHO aHAM3UPYIOTCA W UCIpaBIsAioTca. OpoH-
TaJIbHBIN OMPOC 3aKIIOYAETCS] B BHI30BE MHOTHX OOYYarOIIUXCs JJi1 OTBETa Ha BO-
IIPOCHI 10 pa3jesiaM XUMHH, TpeOyrolue HeOOIbIIOro Mo 00beMy OTBETA (HAIpH-
Mep, OIpesesieHre XKaHpa U (pPOpMbl COUMHEHUS, €r0 aBTOpa U T. I1.). Yalie Bcero
ONpPOC MPOBOJUTCS ISl MPOBEPKH Marepuana, KOTOPbIA HYKHO 3allOMHUTH WU
0€3 KOTOpOro HEBO3MOKHO YCIENTHOE MPOABUKEHHUE BIEPE B U3YUCHUU JTUCIIUII-
JIVHBL.

[lenpro ycTHOTO cobecenoBaHUs SIBISIOTCS O0OOIIEHHWE M 3aKpEIICHUE H3y-
YEHHOI'0 MaTepualia no paszaeiiam xuMuu. [Ipu moaroToBke cieayer UCIoab30BaTh
JICKIIMOHHBIN MaTepuai U yaeOHyto nmurepatypy. Cieayer BHUMATENbHO MPOYECTh
CBOM KOHCIIEKT JIEKIMHU 10 U3y4aeMOM TEME U PEKOMEHAYEMYIO Jureparypy. llpu
3TOM Ba)XHO HAay4YUTHCS BBIICIATH CAMOE IJIABHOE M COCPENOTAYMBATh HA HEM OC-
HOBHO€ BHUMAaHHUE MpU MOATOTOBKE. C HE3HAKOMBIMH TEPMHUHAMHU U MOHATHIMU
CJIeAyeT O3HAKOMUTHCS B IIPEAIATa€MOM INIOCCAPUH, CIOBAPE WJIIN SHIIUKIIONEIUN.
OTBeT Ha KaXJbIi BOMPOC JOJKEH ObITh JOKA3aTEIbHBIM U apTYMEHTHUPOBAHHBIM,
oOy4aroniemMycsi Hy’)KHO YMEThb OTCTauBaTh CBOIO TOUKY 3peHus. OOydaroniemycs
HAJIJICKUT XOPOIIIO MOATOTOBUTHCS, YTOOBI UMETh BO3MOXHOCTh TPAMOTHO U TOJI-
HO OTBETUTHh HA 3aJIaHHBIC €My BOMPOCHI, CYMETh CIENaTh BBIBOALI U MOKA3aTh
3HAYMMOCTh JaHHOUW TpoOJeMbl s u3ydaeMoro matepuana. Ho niis Toro 4toosl
MPAaBUWJIBHO M YE€TKO OTBETUTh HA MOCTABJICHHBIA BOMPOC, HEOOXOIUMO MPaBUIILHO
YMETh TI0JIb30BAThCS yUEOHOM M TOTIOJHUTEILHOM TUTEPATYPO.

Tecm no xumuu
Kax u mrobast npyras opma moAroTOBKH K KOHTPOJIO 3HAHUM, TECTUPOBAHUE
UMEET Psii 0COOEHHOCTEH, 3HAHUE KOTOPHIX TMTOMOTAET YCIICITHO BBHIOJIHHUTH TECT.
MoXHO 1aTh ClIeayOIINE METOANYECKUE PEKOMEHIAIINN:
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* [Ipexxne Bcero, cieayeT BHUMATEIbHO HM3YYHTh CTPYKTYPY TE€CTa, OLIEHUTH
00BEM BPEMEHM, BBIIEISIEMOrO Ha JAaHHBIN TECT, YBUIETh, KAKOTO TUIIA 3aJIaHUS B
HEM coJiepkKaTcs. DTO IOMOXKET HACTPOUTHCS Ha padoTy.

* Jlydiie HaUMHATH OTBEYATh HA TE€ BONPOCHI, B PABUIBHOCTU PELIEHUS KOTO-
pPBIX HET COMHEHMI, [TIOKa HE OCTAaHABJIMBAsCh Ha TE€X, KOTOPHIE MOTYT BbI3BATh
JOJITHE pa3IyMbsl. DTO MO3BOJIUT YCIOKOUTHCS U COCPENOTOUYUTHCS Ha BBINOJIHE-
HuM 0oJiee TPYAHBIX BOIIPOCOB.

* OueHb Ba)XXHO BCErJa BHUMATEIbHO YUTATh 3aJaHMs 0 KOHIA, HE TBITAsICh
MOHSTH YCIIOBUS «II0 TIEPBBIM CIIOBAM» WJIM BBITIOJHHUB MOAOOHBIC 3aJaHUS B TIpe-
JBITYIUX TECTHPOBAaHUAX. Takas crenika HepeaKo MPUBOIUT K JOCATHBIM OIIUO-
KaM B CaMBIX JIETKHUX BOIIPOCAX.

* Ecniu Brl He 3HaeTe oTBeTa Ha BOMPOC WM HE YBEPEHBI B MPABUIBHOCTH,
CJIeTyeT IPOMYCTUTh €r0 U OTMETHTh, YTOOBI TOTOM K HEMY BEPHYTHCSI.

* [Icuxomnoru Takxe COBETYIOT IyMaTh TOJIBKO O TeKylleM 3anaHuu. Kak npa-
BUJIO, 3a/laHUsl B TECTAaX HE CBA3aHbl JPYr C APYrOM HENOCPEACTBEHHO, MO3TOMY
HEOO0XO0MMO KOHILIEHTPUPOBATHCS HA JAHHOM BONPOCE M HAXOAUThH PEIICHUS, MO-
XOSAIIMEe UMEHHO K HeMy. Kpome Toro, BHIOJHEHHE 3TOM PEKOMEHJALUU JacT
ellle OJIMH NCUXOJOrHuecKkuil 3((HeKT — MO3BOJIUT 3a0BITh O HEy/Aaue B OTBETE Ha
IpeIbIIyIINNA BOIPOC, €CIIM TaKOBasi KUMeJa MECTO.

* MHorue 3aJaHusi MOKHO OBICTpEe pPEIINTh, €CJIM HE UCKaTh Cpa3y MpaBUJIb-
HBII BapuMaHT OTBETA, a MOCIENI0BATEIBHO UCKIIOYATh T€, KOTOPHIE SIBHO HE MOJ-
XOJAT. MeTOo MCKITIOUEHHS TTO3BOJIIET B UTOTE€ CKOHIIEHTPUPOBATh BHUMAHUE Ha
OJTHOM-JIBYX BEPOSTHBIX BapHAHTAX.

* PaccuuThiBaTh BBINMOJTHEHHWE 33/laHUN HYKHO BCEr/a TakK, YTOOBI OCTalIOCh
BpeMs Ha MPOBEPKY M A0paboTKy (mpumepHo 1/3-1/4 3amnaHupoBaHHOTO BpeMme-
HHU). Toraa BEpOSATHOCTh OMUCOK CBOJUTCS K HYJIO U UMEETCS BpeMsl, YTOObI Ha-
OpaTh MakCUMyM OajUIOB Ha JIETKUX 3aJlaHUSIX U COCPEIOTOUUTHCS Ha PEIEeHUU
0osee TpyIHBIX, KOTOPbIE BHaUase MPUILIOCH IPOMYCTUTb.

* [Ipouecc yranpiBaHusi MPaBUIBHBIX OTBETOB KEIATEILHO CBECTU K MUHHUMY-
My, TaK Kak 3TO YpeBaTO TEM, 4TO OOydaroluiics 3a0y1eT 0 IJIaBHOM: YMEHHUHU HC-
M0JIb30BaTh UMEIOIINECS HAKOIJIEHHbIE B yUeOHOM Mpolecce 3HaHus, U OyaeT Ha-
NesThes Ha ynauy. Ecian yBepeHHOCTH B MPaBUWIIBHOCTH OTBETA HET, HO HHTYUTHUB-
HO TOSIBJISIETCS MPEANOYTEHHE, TO MICUXO0JIOTH PEKOMEHAYIOT I0BEPSITh HHTYULINH,
KOTOpasi CUMTAETCs MPOSIBICHUEM TTTyOWHHBIX 3HAaHWW M OMbITA, HAXOAALINXCSA Ha
YPOBHE MOACO3HAHUSI.

[Tpu mOATOTOBKE K TECTYy IO XUMHUU HE CIEAYeT MPOCTO 3ayIrBaTh, HEOOXOIH-
MO TIOHSITH JIOTMKY HM3JI0’KEHHOI'O Marepuaia. ITOMY HEMaJlo CIOCOOCTBYET CO-
CTaBJIEHUE Pa3BEPHYTOro IUIaHA, TAOJMI], CXEM, BHUMATEIbHOE M3Yy4YECHHE MaTe-
puana. bonplryo MOMOIIs OKa3bIBAIOT OMYOJIMKOBaHHBIE COOpPHUKH TecToB, WH-
TEPHET-TPEHAXEPDI, MO3BOJISIIOIINE, BO-TIEPBBIX, 3aKPENUTh 3HAHUS, BO-BTOPBIX,
IpUOOPECTH COOTBETCTBYIOIINE MCUXOJOTHUYECKHE HABBIKM CAMOPETYJISALUU U ca-
MOKOHTpOJIsl. IMEHHO Takue HaBBIKM HE TOJIBKO MOBBIMIAIOT 3((GEKTUBHOCTH MOJI-
TOTOBKH, TO3BOJIAIOT O0Jiee YCIEIIHO BECTH ceOsl BO BpeMs BBIIIOJIHEHUS T€CTa, HO
¥ BOOOIIE CIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB MBICIIUTEIILHON paOOTHI.
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Koumponvhas paboma (camocmosmenvhas paboma, paboma ¢ KapmouKamis)
no XumMuu

KonTtpoarsHas pabora (caMocTosiTesibHasi padoTa, paboTa ¢ KapTOYKaMu) sIBJIsSI-
€TCSl OJHOM U3 COCTaBIIAIONIMX YYEOHOU AESTENBHOCTH O0Y4arolierocs o OBjia-
neHuto 3HaHusMU. K ee BBINOJHEHHI0O HEOOXOAMMO MPHUCTYIUTH TOJBKO MOCIE
U3Y4YEHUS Pa3/IeiOB XUMUHU.

[{enpr0 KOHTPOJBHON PabOTHI (CaMOCTOATEIHLHON pabOTHI) SBISETCS OMpene-
JICHHsI KaueCTBa YCBOGHUS JICKIIMOHHOTO MaTepuaia U 4acTu AUCUMILIUHBI, Tpe/-
HA3HAYEHHOM JJI1 CaMOCTOSITEIIbBHOTO U3yYEHUS.

3amaun, cTodAlMe nepea o0ydaromuMes Py MOJATOTOBKE M HAlMCAaHUU KOH-
TPOJBHOU PabOTHI (CAaMOCTOATEIHHON PAOOTHI):

1. 3aKkperieHre MOJIyYeHHbBIX paHee TEeOPETUIECKIX 3HAHUH;

2. BBIpabOTKa HABBIKOB CAMOCTOSATENLHON pabOThI;

3. BBISICHEHHE TOJTrOTOBJIEHHOCTH OOydarolerocss K Oyaymiel mpakTH4ecKon
pabore.

KonTponbHble paboThl (CaMOCTOSITENbHBIE PaOOThI) BBIMOJIHAIOTCA B ayJIUTO-
pum, noj HaOJIIOAeHUEM MpenojaBareis. TeMa KOHTPOIbHOM paboThl (camocTos -
TeNbHON padOThl) U3BECTHA U MIPOBOAMUTCS OHA IO CPABHUTENILHO HEIaBHO U3YyYEH-
HOMY MaTepuaiy.

[IpenonaBarenb rOTOBUT 3afaHusl MO0 MO BapuaHTaMm, JIMOO MHAUBUAYAIBHO
Uil Kakioro oOyuyaromerocs. [lo cogepkanuio padoTa MOXKET BKJIIOYATh TeOpe-
TUYECKUI MaTepuai, 3aJa4d, TeCThl, pacueThl U T.I. BBHIIOJHEHUIO KOHTPOJIHHOU
paboTHI PEAIIECTBYET HHCTPYKTAXK MPETogaBaTels.

KitoueBbiM TpeOOBaHWEM IPH MOATOTOBKE KOHTPOJIBHOW pabOTHI (camMoCTOs-
TEJIbHOW pabOoThl) BBICTYNAET TBOPUYECKUN MOAXOMA, YMEHHE 00padaThiBaTh U aHa-
JAU3UPOBATh UHPOPMAIIHIO, JeJIaTh CAMOCTOATEIbHbIE BBIBObI, 0OOCHOBBIBATH II€-
Jeco00pa3HOCTh U A(PPEKTUBHOCTh TpEIaraéMblX PEKOMEHIAIMNA U pPEelIeHUuN
npo6iieM, 4€TKO U JIOTUYHO M3J1araTh CBOM MbICiU. [I0ArOTOBKY KOHTPOJILHOM pa-
00THI (CaMOCTOATENHHON PabOThI) ClEyeT HAYMHATH C TOBTOPEHUS COOTBETCT-
BYIOIIETO pa3jiesia Mo XUMHUH, YI4EOHbIX MOCOOUHM MO TaHHOW TeMe U KOHCIIEKTOB
JIEKLUMN.

CemuHap no xumuu

CemuHap — BUJ TPYNIOBBIX 3aHITHI MO KaKOW-IMO0 HAYYHOU, y4eOHOU U Ipy-
roit mpoOJsieMe, 00Cy>KJeHUE YYaCTHUKAMU 3apaHee MOArOTOBJICHHBIX COOOIICHUH,
JIOKJIa/I0B U T.II.

BricTymuieHre MOKeT OBITh JIBYX BHJOB: CHELHMAIBHO MOATOTOBIEHHOE U
CIOHTaHHOE, K KOTOPOMY CIEIHAIIbHO HE TOTOBATCS, HO B X0JIe OOCYKIEHUS MO-
SIBJISICTCS KeJlaHue JAOTOJIHUTh WM UCIIPaBUTh CKa3aHHOE KeM-To. B o0oux ciyya-
X TpeOOBAHUS K BBICTYIUJICHUIO OJTHU U TE K.
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OcHoBHBIE TpeOOBaHMS K BBICTYIUICHUIO KOPOTKO MOXHO BBIPA3UTh CIIEIYIO-
IIMMU cloBaMu: 1) UMETh, UTO CKa3aTh; 2) YMETh CKa3aTh; 3) ycneTh cKka3aTh. Pac-
CMOTPHUM KaXKJI0€ U3 ITUX TPEOOBAHUIM.

1) K BBICTYIUIEHHIO HY>KHO TOTOBUTBLCS 3apaHee, oI0upasi COOTBETCTBYIOIIHIMA
MaTepHual Mo XUMHH C UCTIOIb30BAHUEM Pa3HBIX UCTOYHUKOB. [Ipu sTOoM crenyer
BBIJICJIUTh OCHOBHYIO MBICJIb. OHA HE JOJDKHA 3aTEPATHCS BO MHOKECTBE MMPOU3HO-
cuMbIX ¢pa3. Ecnu Bel xoTHTE BBHICTYNIUTH 1O OOJIBIIOMY BOIPOCY, IAe OyneT He-
CKOJIBKO TIPOOJIEM, TO JIYUIlle BCETO COCTABUTH IUIAH. DTO HYXKHO ISl TOTO, YTOOBI
Bbl OT BOMHEHUS HE COWINCH, HE TEPEMyTald TMOCICI0BATEIHPHOCTh HU3JI0OKEHUS
Marepuana xuMud. Eciau Hapyiaercst mocine0BaTelIbHOCTh, TO BBICTYILICHUE MO-
’KEeT OBITH O€3/10Ka3aTeIbHbIM, 0€3 COOJIOACHMS JIOTUKHA M, BO3MOKHO, HE COBCEM
MOHSATHBIM JJIsI OKpYXaroIuX. B 1aHHOM citydae TepsieTcs BOCIPUATHE BCEH MpPo-
Onemsl B 11e510M. Takoe BBICTyIIIEHHE OyAET COCTOATh U3 OTACNIBHBIX (DparMeHToB,
MaJjio CBSI3aHHBIX MEXY COOOM.

Ecnu Bwl BhicTymaeTe, OCHOBBIBAsICh Ha CBOMX 3aIlHUCSX, TO CJIEAYET COOIIO-
JaTh CIEIYIOLIME MPABUIIA:

a) KoHcriekT He NoKeH ObITh HamucaH MEJTKUM MOYEPKOM OT Kpasi 10 Kpas
cTpanuiibl. B npotuBHOM ciyyae Bbl camMu He cMoOXkeTe OBICTPO HAWTU HYKHBIM
MaTepuall U3 pa3faeioB XUMUHU.

0) B koHcHekTe NOKHBI OBITH BBIIENEHBI «KPACHBIE» CTPOKH, OTACIISIONINE
OJIHY MBICJIb OT JIPYyrOoM, YETKO BbIACICHBI HU(PHI, AaThl. JIydiie Oyaet, eciu Bei
BOCIIOJIb3YETECh PAa3HBIMU I[BETAMH aBTOPYYKU, MOAUYEPKUBAsE U 0003HAYasT HYX-
Hble (aKThl CIEIUATBHBIMU 3HaKaMH. JTO HEOOXOAUMO IJii TOro, 4ToObI BHI,
OMYCTHB B3TJISI/I HA CTPAHUILY, CPa3y HAILJIM HYKHYIO JaTy, CJIOBO, (DaKT.

B) CyieBa OT TEKCTA JIY4Ill€ OCTABJIATH MOJIS. ITO AENaeTCs ISl TOTO, 4YTOO0BI BbI
MOIJIM JIeJIaTh Ha HUX 3alHUCH, KOTOpbIEe OyAyT JOMOJHATH U COOTBETCTBOBATH TO-
My MaTrepually, KOTOpbI 3allMCaH Ha JAHHOM CTpaHulE. DTO AONOJIHEHHE Bbl He
noTepseTe, He Mepenyraere ¢ ApyruMu ¢akramu U OyaeTe 3HaTh, K KAaKOMY BO-
mpocy oHO oTHocutcs. CaeNlaHHbIN BaMU TIJ1aH WM KOHCTIEKT JTOJDKEH paboTaTh Ha
Bac, a He npotuB Bac.

2) 3a HeOOJIBIIION TPOMEKYTOK BpeMeHU BbI NOKHBI CKa3aTh TO, YTO HAMETH-
JU U JOJDKHBI CHIENaTh 3TO Tak, 4yToObl Bce Bac ycnbimanu u nousiu. [lostomy
BBICTYIUICHHUE JOJKHO OBITh KPAaTKUM, €MKHM, >KUBBIM. BBl JOKHBI TOBOPHUTH
IPOMKO, Y€TKO, MPABWIBHO JI€JIaTh YAapeHUsl, 3HaTh CMBIC] MPOU3HOCUMBIX CJIOB.
Ecnu BcTpeuaroTcs TpyaHbie At Bac cioBa, TO ciienyeT MOTPEHUPOBATHCS 3apa-
Hee, HO JOOUTHCS UX MPABUIBLHOTO MPOU3HOIICHHUS.

3) Ha nmpaxkTuyeckux 3aHATUSIX MO XHMHH CJEAyeT MOAyMaTb O TOM, UYTOOBI
JIaTh BO3MOXXHOCTb BBICKA3aThCsl BCEM KEJIAIOMUM. A 3TO BO3MOXKHO TOJIBKO B TOM
ciydae, eciii Bel XOpoOIIo MOJATrOTOBUTECH K BBICTYIUICHUIO C COOJIFOJEHUEM BCEX
PEKOMEHTAIU .

JIMMHHBIE May3bl U UYTEHUE TEKCTa HE JIOMYCTUMBI. B KOHCIEKT MOKHO TOJIBKO
B3TJISIHYTh, YTOOBI HAUTH HYKHOE MECTO, T/I€ BbI OCTAHOBWJIMCH U, HE 3a/Iep>KUBa-
ACh, IPOJIOJKUTH BhICTyIIEHHE. [lociie Kaxa0ro BHICTYIUJIEHUS 1€J1a€TCs BHIBO/I, B
KOTOPOM TIOJIBOJTUTCS UTOT TI0 KOHKPETHOM MpoOIeMe U BOTIPOCY.
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Bbl 1O0KHBI HAYYNUTHCS PACCKa3bIBaTh TaK, YTOOBI BAC CIYIIAIA W TTIOHUMAJIH.
[TocTosinHas pabora Haa co0OM MOXKET AaTh XOpollue pe3yibrarbl. Cambli J1yd-
MM pe3ybTaT — KOra BbICKa3aHHAs BAMH MBICIIb JIONLIA 10 YMa U CepAUa BallINX
CIIylIaTEJIEH.

Teopueckoe 3a0aHnue (3anonHenue madauysl, paboma 6 mempaou)

CocraieHue cBoJIHOM (0000IIAOIICH ) TaOIUIIBI IO TEME — 3TO BUJ CAMOCTOSI-
TEJIBLHOM paboThI MO CUCTEMAaTU3aluu 00BEMHOM MH(MOpPMAIUU, KOTOPasi CBOJUTCS
(00o6mIaeTcsi) B paMKu TaOauIkl. B paMkax CBOJHONW TaOIMIIBI MOTYT HATJISTHO
OTOOpa)KkaTbCs Kak pas3zelibl OJHOM TeMbl (OJTHOTUIAHOBBIA Marepuani), Tak U pa3-
JIeTbl pa3HbIX TeM (MHOTOIUIAHOBBIM MaTepuan). Takue TaOmuIbl CO3AAI0TCS Kak
MIOMOIIb B U3y4E€HUU OOJIBIIOTO 00BeMa yaeOHOTO MaTepHuaa, JKeas IpuIaTh eMy
ONITUMAJIbHYIO (POpMY IIJIsl 3aIIOMUHAHHSI.

YacTe MaTepuaia 1o CoOCTaBJIECHUIO CBOJIHON TaOJIMIIBI MOXKET OBITh onpeene-
Ha TIpernojaBareyieM (Kakue 0OBEKThI, MMPOIECCHl U IO KaKUM KPUTEPUSIM CPaBHH-
BaTh), a Apyras 4acTh Marepuayia noadupaercss Bamu camMmocTosITeNNbHO TTOCHE U3Y-
YEHHUSI COOTBETCTBYIOIIETO YUeOHOI0 MaTepuaia U3 pa3iesioB XUMHUH.

[IpenonaBaTesb MOXKET TaKKe OMPENETUTh TOJIBKO OOBEKTHI CpaBHEHUs, a Bam
OyZeT HEOOXOMMO CaMOCTOSITENIBHO ONPEACIUTh M0 KaKuM KpuTepusim Bei Oyrie-
T€ MPOBOJIUTH CPABHEHUE YKA3aHHBIX OOBEKTOB.

AJTOPUTM CaMOCTOATEIBLHON PaOOThl MO COCTABICHUIO CBOIHOU (0600mIat0-
11e#1) TaOIUIIBI:

1. BuuMarenpHO MpounTaiiTe yueOHbINH MaTEepHall 0 U3y4yaeMOl TeEME XUMUHU.

2. [IpoananusupyiiTe y4eOHBI MaTepuaj, BBIIBUTE HEOOXOIMMBIE M JOCTa-
TOYHBIC ISl 3aITOJTHCHUS CPAaBHUTEIHHOU TaOJIUITBI CBEACHUS (XapaKTepHBIC MPH-
3HAKH, YePThI, BUJIBI U T.1I.).

3. O3HakombTECh ¢ 00pasoM odopmieHus: TaOIUIBI (TIPU HATUYHH).

4. Ilponymaiite U HadepTUTe CETKy TaOnuibl. OOO3HAUbTE 3aroJIOBKU rpad
TaOJIULIBI.

5. 3anoyiHUTE TAOIHILY.

Conepsxanue TaOIMIIBI MOJTHOCTHIO JIOHDKHO COOTBETCTBOBATH 33JIaHHOMN TEME.
He crnenyer BHOCUTH M3IHIIHIO MHGOPMAIIHMIO, HE TPUHAIJICKAIIYIO pacCMaTpH-
BAEMOU TEME.

[IpeacraBneHHbI MaTepuan U3 PasfeiioB XUMHH JOJIKEH OBITh KPaTKO U Jia-
KOHUYHO C(POPMYJIMPOBAH.

He nomyckaiiTe mycThIX HE3amOJHEHHBIX Tpad.

6. [IpoBepbTe CTPYKTYpHPOBAHHOCTh MaTepHaia, HAIHYNAC JIOTHUYCCKOU CBS3H
U3JI0)KEHHOU MH(pOopMauu.

OueHovnbie MaTepuasbl NpH GopMHUPOBAHMHU PadoUYeil MPOrPpaMMBbI
Jducunniunsl /1.7 Xumus

Ilnanupyemoie pezyiomamot 0c60€HUA OUCUUNTUHDL
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B pesynbrare nzyuenus npucumiivael b1 7. Xumus.

OOyyaromuiicsi Hay4HuTCs:

— pacKpbIBaTh HAa MPUMEPAX POJIb XUMUU B (OPMHUPOBAHUU COBPEMEHHOU Ha-
YYHOU KapTHUHBI MUpa U B MPAKTUYECKON NEATEIIBHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh HA MpPHUMEPaX B3aUMOCBS3b MEXKAY XUMHUEH U JIPYTUMHU
€CTECTBEHHBIMU HAYKAMU;

— pacKpblBaThb Ha MpUMEpax IMOJIOKEHUS TEOPHUH XUMHUYECKOTO CTPOECHHS
A.M. bytneposa;

— noHuMaTh (usnueckuid cmbica llepuoanyeckoro 3akona /.M. Menneneena
Y Ha €ro OCHOBE OOBACHATh 3aBUCUMOCTh CBOMCTB XMMUYECKUX JIEMEHTOB U 00-
Pa30BaHHBIX UMM BEIIECTB OT AIEKTPOHHOTO CTPOEHHUS aTOMOB;

— OOBSICHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MpEACTaB-
JeHu# 00 UX COCTaBe U CTPOCHUH;

— IPUMEHSTh MpaBUiIa CHUCTEMATUYECKOM MEKIYHAPOJHOW HOMEHKIATYphI
KaK CpEJICTBA pa3lIM4YCHHUs] M UJICHTU(PHUKAIMK BEIIECTB MO MX COCTaBy U CTpOE-
HUIO;

— COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYpHbIE (DOPMYJIbI OpPraHUYECKHX Be-
HIECTB KaK HOcUTeNIeH MH(POPMAIIUA O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX U MPH-
HAJUIE)KHOCTH K ONPEIEICHHOMY KJIACCy COCMHEHUI;

— XapaKTEepU30BaTh OPraHMYECKHUE BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOW-
CTBaM, YCTaHABJIMBAaTh MPUYUHHO-CJICJCTBCHHBIC CBA3U MEXKIY IaHHBIMHU XapaKTe-
PUCTUKAaMH BEILIECTBA;

— TPUBOJUTH MPUMEPHl XUMUUECKUX PEAKIUH, PACKPBIBAIOIIUX XapaKTEPHbIE
CBOMCTBAa TUIMYHBIX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB C LIEJIBIO
UX UJIeHTU(PUKAIMU U O0BCHEHUS 00JIaCTH IPUMEHEHHS,

— MPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKAHUSI XUMUUECKUX PEaKIUi HA OCHO-
B€ 3HAHUU O THUINAX XUMHYECKOU CBA3U B MOJIEKYJIAX PEAr€HTOB U UX PEAKIMOHHOU
CITOCOOHOCTH;

— UCIIOJb30BaTh 3HAHUS O COCTaBE, CTPOEHUU U XUMHUYECKUX CBOMCTBax Be-
HIECTB JJI1 0€30MaCHOTO MPUMEHEHUS B TPAKTUUYECKON JACSATEIBHOCTH;

— IPUBOAUTH NPUMEPHI MPAKTUYECKOIO HCIOJIb30BaHUS MPOAYKTOB Iepepa-
OO0TKH HE(TH U MPUPOJIHOTO Ta3a, BHICOKOMOJEKYIISIPHBIX COCTUHEHUN (TIOJIMATH-
JIeHa, CAHTETHYECKOT0 KayuyyKa, alleTaTHOTO BOJIOKHA);

— MPOBOAMUTH OMBITHI [0 PACMIO3HABAHUIO OPraHUYECKHUX BEIIECTB: INIMIIEPUHA,
YKCYCHOM KHCIIOTBI, HEMIPEAEIBbHBIX KHPOB, TIIIOKO3bI, Kpaxmana, OeIKoB — B CO-
CTaBe€ MUIIEBBIX MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

— BJAJETh MPaBWJIAMU U MpUEMaMH 0€30MacHOM paboOThl C XUMUYECKUMH Be-
HIECTBaMU U J1a0OPATOPHBIM 000PYI0BAHUEM;

— YCTaHaBJIMBaTh 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEAKIUHU U CMEICHUS
XUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (DAKTOPOB C IENBIO OMPECICHUS ONTH-
MaJIbHBIX YCIIOBUM MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;

— TPUBOJUTH MPUMEPHI THAPOIN3A COJIEH B IOBCEIHEBHOM KU3HU YEIIOBEKA;
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— TPUBOJUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIM B MpHU-
poze, NpOr3BOACTBEHHBIX MTPOLIECCAX U )KUZHEEITENBHOCTH OPraHU3MOB;

— TPUBOJUTH IPUMEPHI XUMUUECKUX PEAKIUH, paCKPHIBAIOIIHUX OOIIUE XUMHU-
YECKHE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILJIOB;

— TPOBOAUTH PACcUEThl Ha HAXOXICHUE MOJICKYJSIPHOU (OpMyIbl yTIEBOIO-
poAa mo mpoayKTam CrOPAaHUS U MO €ro OTHOCUTENBHOUN MJIOTHOCTH U MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOASIIUX B €r0 COCTaB;

— BIJIQJIETh MpaBUIaMHu OE30MMaCHOTO OOpAIICHUS ¢ €AKUMH, TOPIOYNMH U TOK-
CUYHBIMU BEILIECTBAMU, CPEACTBAMU OBITOBOM XUMUH;

— OCYIICCTBIISITh MMOMCK XUMHYECKOU MH(POPMAIMH IO HA3BaHUSIM, UIACHTUDH-
KaTtopam, CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

— KPUTHUYECKH OIICHWBATh W WHTEPIPETUPOBATH XMMHUYECKYIO0 WH(OpMAITHIO,
COJZIEPIKaIIyIOCS B COOOIICHUSIX CPEICTB MaccoBoi mMHGopmaimu, pecypcax WH-
TEPHETA, HAYYHO-TIOMYJISIPHBIX CTaThAX C TOYKU 3PEHUSA E€CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISIX BBISABJICHUS OIIUOOYHBIX CYXXJIECHUNU U (HOPMHUPOBAHUS COO-
CTBEHHOW MO3UIINY;

— TPENICTaBISATh MyTH PEHICHUs TI100aJbHBIX MPOOJIEM, CTOSIINX Mepe Yeno-
BEUECTBOM: IKOJIOTHUECKUX, IHEPTETUUECKUX, ChIPbEBBIX, U POJIb XMMHUHU B pellie-
HUU 3TUX TTPOOIIEM.

OO0yyaromuics MOAYyYUT BOZMOKHOCTh HAYYUTHCSI:

— WUIIOCTPUPOBATh Ha MPHUMEPAX CTAHOBJICHHE M 3BOJIIOLMI0 OPraHUYECKON
XUMUH KaK HAyKW Ha Pa3JIMUYHbIX UICTOPUUECKUX ATANax €€ pa3BUTHS;

— UCIOJb30BaTh METOJAbl HAYYHOTO IMO3HAHMS NP BBHIMOJHEHUH MPOEKTOB U
y4eOHO-UCCIEeI0BATENbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOIYYEHUS U
pacno3HaBaHMs OPTAHUYECKUX BEILECTB;

— OOBSICHATH MPUPOAY U CMOCOOBI OOpa3OBaHUs XUMHUYECKON CBSI3U: KOBa-
JICHTHOM (TOJSIPHOMN, HETIOSIPHON ), MIOHHOM, METAINTUYECKOM, BOJOPOTHON — C I1e-
JIBIO OTPEJETICHNS XUMUYECKON aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBaTh F'€HETHYECKYIO CBSI3b MEXKIY KJIacCaMU OPraHUYECKHX Be-
HIECTB NI 0OOCHOBAHMS MPUHIIUTIMATILHON BO3MOXKHOCTH TOJYYEHHUSI OpraHHYe-
CKHMX COEJIMHEHHH 3aJJaHHOTO COCTaBa U CTPOCHUS;

— YCTaHaBIIMBAaTh B3aWMOCBSI3W MeXay (GakTamMud M TEOpHEH, NMPUUMHOU U
CJIEJICTBUEM TIPU aHAIN3€ MPOOJIEMHBIX CUTYallMi 1 0OOCHOBAHUU MTPUHUMAEMBbIX
pELIEHN HA OCHOBE XUMUYECKUX 3HAHUU.

1 cemecTp

IpakTnueckoe 3ansaTue Nel mo teme: «PacueTsl Mo XUMUYECKUM (HOpMYyJIaM U
YPaBHEHUSM PEAKLUI»

eap paGoThl: HAyYUTHCA JeiaTh pacu€Thl MO XUMUYECKUM GopMmysiaM U
YPaBHECHUSIM.

Oo6opynoBanme: yueOHUKHU, TAOTUIIBI

1. BapuaHTbI 3aJaHUI VISl IPAKTHYECKO padoThI:
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1. IIpu B3aUMOAECICTBUU METAIUIMYECKOTO HATPHS C BOJOM BbLAEINUIOCH 280

MJI BOOOpoaa. Ckonbko I'paMMOB HaTpH:A BCTYIIUIIO B peaKHI/II-O?

2.Kakoit 00bEM 3THIIEHA TTOJIYYUTCS TIPU JACTUAPATAIIMKI STUIIOBOTO CIIMPTA,

Macca KkoToporo 32,2 r.?

3.Haiitu Mmaccy ammuaka, 00bEM KOTOpOro paBeH 33,6 M

4.CxoabKO MOJIEKYJ cofepKuTtcs B 11 1. yriaekucioro raza?

5.Haiitn maccy 15%10% MOJIEKYJI KUCIIOpO/a.

6.Kakoe xonu4yecTBO ruapokcuaa Kaius notpedyercs Ajid HeUTpaau3aiuu

0,3 Mot cepoBogopoaa?

2.IlosicHenue Kk padore:

Dopmynvt no xumuu

1.Macca

m=M*n

2.00béM

V=V, *n, rae Vy(MonsapHselil 00bem)=22.4 1
3.Uucno monekyn

N=Na*n, rze Na(ABorazpo)=6*10% momnekyn/monnb
4.KonuuecTBo BelecTBa (MoJIb)

n=m/M; n=V /V;n=N/Nju

5.Monspuaast macca

M=m/n (r/momn);

llpumep

[To ypaBuenwuto peakuuu 2Mg + O, = 2MgO
paccuuTaiite 00beM KuciIopojaa (H.y.), HEOOXOIUMOro ISl TOJTHOTO Cropa-

HMA 1,2 T Maruus.

Jlano: m=1,2r V- X
m(Mg) = 2Mg + 0, = 2MgO
1,2r
Haiitu: N = 2M0Jb n = IMoab
V(0,) -? M = 24r/monsb
V= 22,4 n/MOJIb
m = 48r V =22.,4n

1,2/48 =x/22,4
x=1,2x224/48=0,56 1
Otser: 0,56 1

3 .Coaep:xanue oT4éTa
OTU€T NOMIKEH COJIePKATh:
1.Ha3Banue paboThI.
2.11enn paboTHI.
3.3ananue.

4.®opmyibl pacuéTa.
5.HeoOxoaumeble pacuéThl.
6.BriBo 10 pabore.
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JlabopaTtopHast paGora Nel.
CTpyKTypa NepruoJU4eCKON CUCTEMBl XUMUUYECKUX JIEMEHTOB.

Heans: CmoaenupoBarh nepuoandeckyro tadauiy .M. MenaeneeBa u Haii-
TH 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB XUMUYECKHUX 3JIEMEHTOB.

CTyaeHT 10JIKeH:

3HaTh: NEPUOJUYECKUNA 3aKOH U IMEPUOJMYECKYID CHUCTEMY XHMHUYECKHX
anemenToB JI.M. MenneneeBa; XapakTepUCTUKY XUMHUYECKUX AJIEMEHTOB MO Tal-
maue /.M. MenneneeBa: OCHOBHBIE 3aKOHOMEPHOCTH MU3MEHEHUs CBOWCTB XUMHU-
YECKHX AJIEMEHTOB B IPYIIAX U NEPHOJAX.

YMeTh: 1aBaTh XapaKTePUCTHKY XMMHUYECKHUX 3JIeMeHTOB 1o Ttabmuue ..
MenzeneeBa 3anuCbIBATh CXEMbI CTPOCHHUS] aTOMOB XUMUYECKUX AJIEMEHTOB, 3JIEK-
TpOHHBIE (OPMYJIBI, X TpaduUecKoe U300paKeHHe.

Teopernyeckoe 060CHOBaHUE

B 1896 rony JI.1. MenaeneeB OTKPbUI NEPUOAUYECKUN 3aKOH XUMHUUYECKUX
371eMeHTOB: «(C80iicmeo npocmouix men, a mak rce Gopmvl u ce0lCmea coeouHe-
HUIl 9J1eMEHMO8 HAXO00AMCA 6 NEPUOOUYECKOU 3A8UCUMOCHU OM GeAUYUHDBL
AMOMHBIX 6€CO8 ITIEMEHHL0B8)).

3a OCHOBY MEPUOIMUECKON CUCTEMBI OH OEpeT He TOJIBKO aTOMHYIO Maccy,
HO M XUMHYECKHE CBOMCTBA DJIEMEHTOB.

N3MeHeHne XMMHUYECKHX CBOMCTB MNPH MOCIEAOBATEIBHOM IEPEXOJE OT
AJIEMEHTa K AJIEMEHTY MPOUCXOJMUT IMOCPEACTBOM OTpuUllaHus. BHyTpu mepuojia
MPOUCXOJUT OTPUIIAHUE OJHUX CBOMCTB (METAIMYECKUX) APYTHMMHU, MPSIMO TPO-
TUBOIIOJIOKHBIMU (HEMETAJITUYECKUMHU ).

Kaxxnprit mepuoy 3aBepiiaetcsi 6J1aropoAHBIM JIEMEHTOM, KOTOPBINA TaK Ke
SABJISICTCS. OTPUIIAHUEM MPEIBITYIIETO.

HoBrlil epro HauMHASTCS C dJEMEHTa, KaK Obl IMMOBTOPSIONIETO CBOMCTBA
MPEIICCTBYIONIETO, HO ATO MOBTOPEHUE MPOUCXOJWT HAa WHOM, Oojiee BBICOKOU
OCHOBE.

B nepuoandeckoi cucteMe BUIHO, KaK KOJIMYECTBEHHbIE N3MEHEHUS (aTOM-
Has Macca) MPUBOJAT K KAYECTBEHHBIM (XUMHUYECKHUE CBOMCTBA) W, JAOWUJISA O OI-
PEIEIICHHOTO Mpe/ieia, HE3HAYUTEIbHOEC U3MEHEHUE KOJIMYECTBA MTPUBOJUT K PE3-
KOMY U3MEHEHHIO KayecTBa - ckauky, Hanpumep oT F k Ne, ot Ne k Na.

Takum 00pa3om, CBOMCTBA XMMHUECKUX DJIEMEHTOB IO MEpEe BO3pACTAHMS
WX aTOMHBIX MacC UMEIOT EPUOIUUECKUN XapaKTep.

[lepuonnueckuii 3akoH 0611 opopmien .M. MenzaeneeBsiM B BUIE€ MEPUO-
JIMYSCKOM CHCTEMBI DJIEMEHTOB.

Ilepuoo - 510 TOPU3OHTAIBHBIN PAJl JJIEMEHTOB, B KOTOPOM CBOICTBA U3ME-
HSIOTCS OT THIIMYHOI'O MeTajuia A0 TUIIMYHOIO HeMEeTallla M 3aKaH4YMBaroTCs Oa-
TOPOJIHBIM Ta30M (32 UCKIIOUEHUEM MOKa CEbMOI0 MEPUOA).
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I'pynna - BepTHKajbHas TI'PYNIUPOBKA 3JIEMEHTOB, B KOTOPOM OJMH MOJ
JPYTUM pa3MELIEeHbl CXOIHbIE MEXKITY COOOM AJIEMEHTHI.

B coBpeMeHHOl MepuogUYECKOr CUCTEME BCETO BoceMb rpynim. Kaxnas u3
HUX JICTUTCS Ha TJIABHYIO U TOOOYHYIO MOJTPYIIIIHI.

I'nasnwvie noozpynnel 06pa3oBaHbl BEPTUKAIBLHBIMU PSaMU JIEMEHTOB, Ha-
YUHAIOMINXCS C AJIEMEHTOB MAJIBIX MEPUOAO0B, B KOTOPBIX CBEPXY BHU3 HAPACTAIOT
METAJUIMYECKHUE CBOMCTBA.

Ilo60ounvle noozpynnsl COCTABIISIOT TOJBKO 3JIEMEHTHI OOJBIINX MEPUOIOB,
BCE OHU SIBIISIFOTCSI METAJIAMU U OOBEAUHSIOTCS 110 CXOJHBIM MPU3HAKAM.

B 1911 rony Pezepdopa BbICKazand TMIOTe3y O IJIAHETAPHOM CTPOEHUU
atoma. CorjgacHo 3TOM TMIOTE3€ aTOM IPEICTABIIAET COOOM CUCTEMY U3 OYEHb Ma-
joro 1o paszmepam siapa (10 ™2 -10 ™ cm), BOKpYr KOTOPOTo 110 KPyroBBIM OpOH-
TaM JIBJKETCS TaKOE YUCJIO 3JIEKTPOHOB, UTO OHH CBOMM OTPULATEIBHBIM 3apsiIoM
HEUTPAIIU3YIOT TOJIOKUTENbHBIN 3apsan sapa. J1.J1. UBanenko u E.H. I'anon u ox-
HoBpemeHHO B.I'eiizenoepr B 1932 romy npenjioxXuiad npomoOHHO-HEUmpoHHYIO
meopuio CTpoeHus: aTOMHOr0 siipa. CoryiacHO 3TOM TEOPUH aTOMHBIE sS/Ipa COCTOAT
U3 NIPOTOHOB M HEUTPOHOB. Tak Kak Macca AJIEKTPOHOB B aTOME OYEHb MaJla, Io-
3TOMY Pa3HOCTH MEXAY aTOMHON MacCOW U MAacCOW MPOTOHOB ONPEIEISAETCS YnC-
JO HEUTpPOHOB. MaccoBoe 4Mcio OmpenesseT o0IIee YUciao MPOTOHOB U HEUTPO-
HOB, a MOPSAAKOBBII HOMEp - YHUCIIO IIPOTOHOB B SAJIPE U 3JIEKTPOHOB B aTOME.

B 1913 rony narckuit yuensiii H.bop Ha 0CHOBE KBaHTOBOW TEOpUH U3ITyUe-
Husi M.I1naHka pa3Buil Keanmogyo meopuio cmpoenus amoma. B oCHOBY CBoOeM
Teopur bop MoNIOKWII CreAyrolHe MOCTYJAThl: NEKTPOH MOXKET JIBUTaThCs BO-
KpyT S7pa aTomMa Ha MO JOOBIM OpOUTaM, a TOJIBKO IO BIOJHE OIpPEACIICHHBIM,
JTI03BOJICHHBIM.

O6o3Havast opOUTY yroM, a YKMCIIO 3JEKTPOHOB LU(pPaMU, CXEMbI aTOMOB
no Koccemnro MmoxxHo n3o0pa3uts Tak: [Ipumep:

1H > He 3 Li 11 Na 5o 1€
+1) +2) +3) ) +11) ) ) +52) )
) ) )
1 2 2 1 281 2
818186

[Ipu nBMKEHUU SJIEKTPOHOB MO 3TUM JI0O3BOJICHHBIM OpOUTaM aTOM HE U3IY-
YaeT JHEPTUi0, U3JIYYEHHE W TOTJIONIEHUE SHEPTUH MPOUCXOAUT MPHU MEPEXOAE
AJIEKTPOHA C OJTHOM OpOUTHI Ha Apyryro. [Ipu 3TOM sHEprus U3IydeHuss MEHIETCS
MOPUHUSIMU, UJIA KBAaHTAMH.

[TonoxxeHuIo PIEKTPOHA Ha KaXKI0M U3 CTAIlMOHAPHBIX OPOUT COOTBETCTBYET
ONPEAETIEHHBIN 3amac 3Heprur aroMa. Korga ajneKTpoH ABMKETCS IO MEPBOM Op-
OouTe, MPOYHOCTH €T0 CBSI3U C AJIPOM MaKCHUMalbHas, a 3armac YSHEPruid MUHUMAJIb-
HbIN. Takoe cOCTOSTHME aTOMa Ha3bIBACTCA HOPMATbHBIM.

Ecnu moaBecTH 3HEPruro K aroMmy, TO 3JIEKTPOH MEPEMECTUTCA HA OJHY U3
Oonee ynaneHHbIX OPOUT; MPU 3TOM IIPOYHOCTH CBS3H €0 C SAPOM YMEHBIITUTCS, a
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3amac PHEPruM aToMa yBeJIUYUTCs. Takoe COCTOSIHUSI aTOMa HA3bIBAETCS 8030)ic-
OCHHbBIM.

Jlns XapakTepucTUKu opOUTHI bop BBen keammosoe uucio, BIOCIEACTBUU
MOJTyYMBIIICE Ha3BaHUE 21a6H020 H. YnCI0 OpOUT AJIeMEHTa ONpPEaesIeTCs] HOMe-
poM niepuoja. Tak Kak mepuoAOB CEMb, TO paznuyaroT 1, 2, 3, 4, 5, 6, 7-ii ypoBHU
SHEPTUU, KOTOPHIC HA3BIBAIOT TAKKE KBAHTOBBIMHU CJIOSMHU.

OO6r1ee YncIo IEKTPOHOB B KBAHTOBOM CJI0€ (PHEPIEeTHIECKOM YPOBHE) CO-
OTBETCTBYET 2n , TAC 1 - HOMEDP CJIOS.

VY 571€MEHTOB TJIaBHBIX HOJATPYII YUCJIO 3JIEKTPOHOB HA MOCIETHEM KBAHTO-
BOM CJIO€ PAaBHO HOMEPY IPYIIbI, NPEANOCIECIHUNA CION - 3aKOHYEHHBIH (2,8,18
AJIEKTPOHOB), HA OCTAIBHBIX YHCIIO JIEKTPOHOB PABHO 2n’. [Ipumep:

5P)) ) s2Te)) ) ) ) sAt))) ) ) )

28 5 2 818186 28 1832 187

VY 351eMeHTOB MOOOYHBIX MOATPYII YHUCIO JEKTPOHOB Ha MOCIEIHEM KBaH-
TOBOM cJj10€ paBHO aByM (uckmouenue Cu, Ag, Au, Nb, Mo, Cr, Ru, Rh, Pt — 1
3j1eKTpoH, y Pd — 0),

MPEINOCICIHUN KBAaHTOBBIM CJIOM HE 3aKOHYEH, HA OCTAJbHBIX COCTABJISIET

) =) =)

Mpiviep: 8§92 2 818131 2 8183232

2n°.

DJEKTPOH MOXKET HAaXOJUTHCS B JHOOON TOUKE MPOCTPAHCTBA BOKPYT sijpa.
[ToaTomMy KBaHTOBasi MEXaHWKa BBOJUT TOHATHE ITEKMPOHHO20 001aKd. DIEK-
TPOHHOE 00JIAKO MOXKET UMETh Pa3HyI0 TeoMeTpuueckyio ¢hopMmy. Y aroma BOJO-
poJia, 00JaJaroEero OAHUM 3JIEKTPOHOM, OpOUTANIb CPepUYecKr CUMMETPHYHA U
HaspiBaeTcs 1$ — opoumansio (1 -xkBaHTOBOE UMCIIO, S - THII OpOuTanu). Tak Ha-
3bIBAEMbIE€ OpPOUTAIM MEPBOrO TUIA — S -opodumanu. OpoUTaIM BTOPOro TUIIA- P -
opoumanu SBISIOTCS BBHITAHYTHIMH. O0IacTh HAXOXKIACHHSI JIEKTPOHA - TO MO O-
HY , TO IO JIPYT'YIO CTOPOHY OT siipa. DTU CMEKHbIE o01aka 00pa3yroT BMeCTe He-
YTO BPOJI€ FaHTEIH.

Opb6utanu tpetbero Thna — d — opéumanu uMeroT 60Jee CIOKHYIO hop-
MY - OHHU TIPEJCTABISIOT COOON Kak ObI IBE CKpEIEHHBIC TaHTeN!, a -f- opoumanu
oOpa3ytor erie 6osee clokHbIe 00s1aka (OpOUTaIN YETBEPTOTO TUTIA).
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dopMa 3IEKTPOHHOTO O0JaKa OMPEEseTCs] BTOPHIM OpOUTAILHBIM KBaH-
TOBBIM YHCJIOM |, COCTOSTHHE JICKTpOHA NPH Pa3IMYHBIX 3HAYCHHSIX | Ha3bIBarOT
IHEPZeMUYEeCKUMU HOOYPOBHAMU DJICKTPOHA B aTOME€ W 0003HAuUal0T OyKBaMH
s,p,d,f. MakcuMaabHOE YMCIIO 3JICKTPOHOB, Pa3MEHIAIOIIUXCS HA KaXJIOM IOJY-
pPOBHE, PaBHO:

S-2 asexrpona ($);

p - 6 anekmponos (p°);

d - 102nexmponos (d10 );

f-14 snexrponon(f);

pacmpenesieHue JIEKTPOHOB B aTOMax IO SHEPreTHUYECKUM YPOBHSM U T0-
TyPOBHSM
M300paxal0T B BHJE TaK HA3bIBAEMBIX 2J1€KMPOHHBLIX (Hopmys (SIEKTPOHHBIX
KOH(UTrypanuii).
Hanpumep, snektponnas popmyna (koHUTypalys) aToMa HaTpUsl, 3aHUMAIOIIETO
11-e MECTO B
MIEPUOINIECKON CUCTEME, BBIPA3HUTCS TaK:

11 Na 152 25% 2p°® 35",

CTpyKTypy 2JIEKTPOHHBIX 000JO0YEK aTOMOB YacTO M300paxkaloT rpadude-
CKU TIPU TIOMOIITU IHepzemuieckux aueek (dIEKTPOHHBIX CTPYKTYP).

Kaxxnp1it aekTpoH 001aaeT eiie U BHyTpEHHUM JBUKeHueM. D (HeKT, Bbl-
3BaHHBI BHYTPEHHUM JBUKEHHUEM DJIEKTPOHA BOKPYT COOCTBEHHOM OCH, XapakTe-
pHUBYyETCS YETBEPTHIM

KBAaHTOBBIM YHCIIOM - CHUHO6bIM mM$ STO BpallleHHWE DJIEKTPOHA MOXKET
MMETh JBa MPOTHUBOIOJIOKHBIX HAMPABJICHUS: 10 YaCOBOM CTPEJIKE U MPOTUB YaCO-
BOW CTPEJIKH.

Takum 00pa3oM, aTOM COCTOUT U3 SAPA U DIEKTPOHOB, AJIPO - U3 POTOHOB
Y HEUTPOHOB.

+

Uucno 371eKTPOHOB € U MMPOTOHOB p , @ TAKXKE 3aps]l siApa ONPEEsIOTCS M0-
PSAIKOBBIM HOMEpPOM 3JeMeHTa (yctaHoBieH Mo3zenem B 1913 rony), a uucno Heil-
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TPOHOB T - MO PA3HOCTU MEXKJY ATOMHOM Maccoil M MOPSAIKOBBIM HOMEPOM Ha-
MpUMep:
s atoma N P - 15p+, 15eu 31-15=16 n°

OnemeHThl B nepuoandeckoit cucreme J[.MI. MeHneneeBa pacrooxkeHb
CTpOTO MOCJIEIOBATEIBLHO B MOPSJIKE BO3pacTaHUs 3apsija sjiep ux aroMoB. Benu-
YHHA MOJIOKUTEIBHOIO 3apsijia aTOMHOTO 5/Ipa, BO3pACTAET OT JIEMEHTA K DJIEMEH-
Ty Ha €IUHMITY. DTH KOJIMYECTBEHHbIC U3MEHEHUS 00YyCIIaBIMBAIOT KaUCCTBCHHBIC
M3MEHEHHUS], IOBTOPEHUE CBOMCTB B HOBOM IEPHUOJIE MPOUCXOAUT Ha 00Jiee BBICO-
ko ocHoBe. [loatomy mepmommueckuit 3axkoH .M. MenneneeBa B Hacrosmiee
BpeMsi POpMYITUPYETCS TaK:

Ceoiicmea xumuueckux I1emMeHmo8 HAX00AmMca 6 NepuoOUudecKoll 3a6u-
CUMOCHIU OM 3aPA0A UX AMOMHDBIX A0ep.

Xox paoor:

1. U3yuuth TeopeTHueckoe 0OOCHOBAHHUE.

2. BBIMOIHUTH MpeIoKEHHBIE 3a/IaHMS.

3. CocTaBUTH OTYET.

3apanmne Ne 1

PacrnonoxuTh XUuMUYECKUE AIEMEHTHI 2,3,4 Mepuo0B B MOPSJIKE BO3pacTa-
HUSI OTHOCUTEIBHBIX aTOMHBIX MAcC, Pa3/e/IuTh UX Ha Psjbl, HAUMHAIOIIHAECS IIe-
JIOYHBIM METAJVIOM M 3aKaHYMBAIOIIUECS HHEPTHBIM Ta30M.

BLISIBUTB:

1)3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHUYCCKHX 3JICMCHTOB B PsIJiax,
OOBSACHUTD MTOYEMY.

2)3aKOHOMEPHOCTH U3MEHEHUS BAJICHTHOCTH B KHUCJIIOPOIHBIX COCTMHCHUAX
XUMHYECKHX PJIEMEHTOB, OOBSICHUTH

3)3aKOHOMEPHOCTH U3MEHEHHS BaJCHTHOCTH 110 B BOJIOPOJIHBIX COCIMHCHM-
SIX XUMHUYECKUX DJICMEHTOB.

3aganmue Ne 2

Psapl XuMHUUYECKMX 3JIEMEHTOB B KOTOPBIX CBOMCTBA M3MEHSIIOTCS IMOCIIEI0-
BaTEJIbHO (METAJUIMYCCKHUE YCHUIIMBAIOTCS, a HEMETAIIMUSCKHE OCIa0eBaroT) pac-
MOJIOKUTD JIPYT MO APYTOM.

BoIIBUTD:

1) 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHYCCKHUX DJJIEMEHTOB OT IIe-
puoja K nepuoay, OObsICHUTh MOYEMY.

2) OnpenenuTth IPyMIbl CXOAHBIX 2JIEMEHTOB.

3aganue Ne 3

3anucath CXEMbl CTPOEHHUS aTOMOB XUMHYECKUX DJIEMEHTOB, JJIEKTPOHHBIE
dbopmyIbl U uX rpaduueckoe nzodpaxeHue, JaTh OOIIYI0 XapaKTEPUCTUKY XUMHU-
YECKHUX 2JIEMEHTOB nepuoanueckoit Tadbmminsl .M. Menneneena.

Tabnumnal. BapuanTsl 3amaHuii

XapaKTepuCcTHKHU 1B IIB IlIs |IVB Y B Vis |VIIB

ATIOMH- |KpEeMHHUI |cepa |UMHK |kambimii  |Opom |docdop

3HaKM XHUMHYECKUX DJIe-

MCEHTOB

+
Yucnoe",p , 1

o
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AT (971€MEHT)

KomnuectBo »HEpreTuye-
CKMX YPOBHEH

@dopmysa BBICHIETO OKCH-

dopmyna JeTydero BOJAO-
POJIHOTO COEANHEHHUS

KommuectBo BaJICHTHBIX

Howmep rpynmsl, noarpymn-

Cxema CTPOCHHUA aTOMOB
XUMHUYCCKUX 3JICMCHTOB

OnekTpoHHas  ¢opmyna
XUMUYECKHUX HJIEMEHTOB

I'paduueckoe wmzo0Opake-
HUE JIEKTPOHHOU (HOPMYJIBI

KoHTpoJibHBIE BOIIPOCHI:

1. ®opmynupoBka nepuoandeckoro 3akona J1.11. Menneneesa.

2. Uto Ha3bIBaeTCS MEPUOIOM?

3. Uro Takoe rpynmna?

4. Kak u3MeHSI0TCS CBOMCTBA XUMUYECKUX AJIEMEHTOB B NIEPUOJaX U MOYe-

My?

5. Kak M3MeHSIOTCA CBOMCTBAa XMMHYECKHUX DJIEMEHTOB B rpymomax u 1movc-

My?

Coaep:xkanue oTyera:
1. Hanummre HOMEp, TEMY U 11€JIb paOOTHI.
2. Hammmmre pemienne 3aganuii, pe3yJbTaThl IPEACTaBbTE B BUJIC TAOIHIIBI

3. YCTHO OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI.

JlabopaTopHoe 3aHsiTee No2.

[IpuroroBieHue cycrieH3un kapooHnara Kaiblus B Boje. [lomydenue smymnb-
CUU MOTOPHOTr0 Macia. O3HaKOMJIEHHE CO CBOMCTBAMH JIUCTIEPCHBIX CUCTEM

Ileau : M3y4uTh CIOCOOBI TPUTOTOBJICHUS SMYJIbCUN U CYyCIIEH3UN
;HAYYUTHCS OTJIMYATh KOJUIOUAHBIA PACTBOP OT HICTUHHOTO; OTPabOTaTh HABBIKU
DKCIEPUMEHTAIBHON PabOTHI, COOJIIO1asl IPABUIIA TEXHUKH O€30IIaCHOCTH IpH pa-

00TE B KAOMHETE XUMHUH.

Memoouueckue ykazanus:

JlucriepcHbIe CUCTEMBI — 3TO CHCTEMBI, B KOTOPBIX MEJIKME YaCTHIIBI BEIICCTBA,
WIN JUCTiepCHas (a3a, pacrpeieieHbl B OTHOPOTHON cpeie ()KUIKOCTh, ra3, KpH-
CTaJl1), WK JUCTIEPCUOHHOM (aze
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Rocrepatonas e Pa3mep wactun qucnepcHoi (a3el XapakTepU3yeTcs
//gm,m,, §is JIUCIIEPCHOCTBIO. B 3aBUCUMOCTH OT HE€ TUCTIEPCHBIE
CHUCTEMBI MOYKHO Pa3JICJIUTh HA 8bICOKOOUCHEPCHbLE, UL
COOCMBEHHO KOJII0UOHbBIEe, I HU3KOOUCHEepPCHble (2pyoo-
oucnepcHble).
Pa3mMep yacTril HU3KOIUCTIEPCHBIX CUCTEM COCTABJISIET
10~% MM u GosbIie. Pa3mep gacTuil BHICOKOIMCIIEPCHBIX
crcTeM exut B uaTepBane 10 °~10* mm (ot 1 10 100
HM), 9TO, KaK MUHIMYM, Ha TIOPSIIOK OOJIBIIIE pa3Mepa
YACTHIL B HCTHHHBIX pacTBopax (107 mMm).
XuUMUS JUCTIEPCHBIX CUCTEM HM3Yy4aeT MOBEJCHUE BEIIECTBA B CUJIBHO pa3-
JIpOOJIEHHOM, BBICOKOJIUCTIEPCHOM COCTOSIHMM, XapaKTEPU3YIOIIEMCSl OY€Hb BBICO-
KAM OTHOIIIEHWUEM OOIIEH TIOMa i MOBEPXHOCTH BCEX YACTHI] K UX 00meMy 00b-
eMy Ui Macce (CTeneHb AUCTIEPCHOCTH).
OT Ha3BaHUA KOJUIOMIHBIX CUCTEM MPOU3OIIIO Ha3BaHUE OTACIBbHON obac-
TA XUMHUU — KOJUTOUAHOM. «KOouaIHass XuMus» — TPAAUIIMOHHOE HAa3BaHUE XU-
MUHU JTUCTIEPCHBIX CUCTEM U MOBEPXHOCTHBIX sIBJICHUH. BaxkHeias ocOOEHHOCTD
JMCIIEPCHOTO COCTOSIHMSI BEUIECTBA COCTOMT B TOM, UYTO 3HEPTUsl CUCTEMBI IJIaB-
HBIM 00pa30M COCPEeNOTOYCHA Ha TOBEPXHOCTH pasnena ¢as. [Ipu nucneprupona-
HUW, WINX U3MEJIbYECHHUH, BEIIECTBA MPOUCXOAUT 3HAYUTEIbHOE YBEIMYECHUE ILIO-
1[aI1 TOBEPXHOCTH YacTHI] (IIpH NOCTOSHHOM CyMMapHOM X o0beme). [Ipu aTom
SHEPrusi, 3aTpaurBacMas Ha U3MEJbUYCHUE U Ha TMPEOJOJICHUE CUJI MPUTSHKEHUS
MEXy OOpa3ylIIMMHUCS YaCTUIAMHU, MEPEXOJUT B IHEPTHIO0 MOBEPXHOCTHOTO
CJIOSI — TIOBEPXHOCTHYIO SHEPIrut0. UeM BbIllIe CTEIEHb U3MEIbYEHUS, TEM OOJIbIIIe
noBepxXHOCTHas 3Heprust. [loaTomy 00J1acTh XUMHUM JUCIIEPCHBIX CUCTEM (U KOJI-
JIOUJHBIX PACTBOPOB) CUUTAIOT XUMHEH MOBEPXHOCTHBIX SIBJICHUIA.
Komnougusie yactuiibl HacTobko Maibl (coaepxkat 103—109 atomoB), uTo
HE 3aJIEPKUBAIOTCS] OOBIYHBIMU (PHIIBTPAMU, HE BUIHBI B OOBIYHBIN MUKPOCKOII, HE
OCEHAIOT MOJ ACHUCTBUEM CHUJIbI TSKECTH. VX yCTOMYMBOCTH CO BPEMEHEM CHUKa-
€TCsl, T.€. OHU MOJIBEPKEHBI «CTAPECHUIO». JluCIiepCHbIE CUCTEMBI TEPMOANHAMUY €-
CKM HEYCTOMYMBBI U CTPEMSTCS K COCTOSIHUIO C HAMMEHBIIEH YHEPTUEN, KOTAa I10-
BEPXHOCTHAs SHEPrUsl YacCTUIl CTAHOBUTCSA MHUHUMAIBHOW. DTO JIOCTUraeTcs 3a
CYET YMEHBIIICHUS OOIIEH TJIOMAIN MOBEPXHOCTH MPU YKPYIMHEHUH YaCTHIL (YTO
MOXET TaK)X€ MPOUCXOJUTH MPHU aICOPOIMU HA MOBEPXHOCTU YACTHUI APYTUX BE-

IIECTB).
Knaccunduxanus 1ucnepcHbIX CHCTEM
Mucnepcnas | {ucnepcuonnas | HasBanue cucremsl [Ipumepsr
¢baza cpena
las l'a3 (IncmepcHas cucrema |-
He o0pazyercs)
Kugkoctb ITena ITena ra3upoBaHHO BOBI, MY3bIPHKHU T'a3a B
KHUJKOCTH, MBbIJTbHAS TIEHA
Tepnoe Teno TBepnas nena [TenomnacT, MUKponopucTas pe3uHa, nemsa,
xJ1e0, ChIp
Kunkoctsb I"a3 Aspo30J1b Tyman, o6yaka, CTpyst U3 a3p030JIbHOTO OayIoHa
Kunkoctb OMynbCUs MoJ10K0, CIMBOYHOE MAacjo, MailoHEe3, KpeM, Ma3b
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Tepnoe Teno

TBepaas sMynbcus

Kemuyr, onan

TBepnoe Teno

I'az

A3p030J1b, TOPOIIOK

[Ib11b, BIM, MyKQ, LIEMEHT

Kunkoctsb CycneHnsus, 30J1b ['nuna, nacra, ui, )KUIKHE CMAa304HbIE Macia C
(KoJUTOMAHBIN pac- nobaskoii rpaduta wim MoS
TBOD)

TBepnoe Teno TBepbIi 30J1b CrmuiaBbl, IBETHBIE CTEKJIA, MUHEPAJIBI

MeToabl HcceI0BaAHUS AUCTIEPCHBIX CHCTEM (OTpeieNieHHe pa3Mepa,
dbopMBI U 3apsiia YaCTHIl) OCHOBAHBI HA U3YYCHUHU UX OCOOBIX CBOWCTB, 00YCIIOB-
JICHHBIX TETEPOTCHHOCTHIO M IUCIIEPCHOCTHIO, B YaCTHOCTH onTrdeckux. Kosmro-
UHBIC PACTBOPHI 00JIaAI0T ONITHYECKUMH CBOMCTBAMH, OTIUYAIOIINMH X OT Ha-
CTOSIIIIAX PACTBOPOB, — OHU TIOTJIOMIAIOT U PACCEUBAIOT MPOXOASIIHNN Yepe3 HUX
cBeT. [Ipu 60KOBOM paccMaTpyUBaHWUU AUCIIEPCHON CUCTEMBI, 4e€pe3 KOTOPYIO MPO-
XOJUT Y3KHI CBETOBOM JTy4, BHYTPH pPAaCTBOpa HA TEMHOM (POHE BUJICH CBETSIIINIA-
csl ToJTyOOBaThIN Tak Ha3bIBaeMblil KoHyc TunaanssKonyc Tunaans tem sipue, uem
BBIIIIE KOHIICHTPAUA U 0oJible pa3Mep yactull. UHTEeHCHBHOCTh CBETOPACCESTHUS
YCHJIMBAETCS IPU KOPOTKOBOJIHOBOM M3ITyY€HHUH U MPU 3HAYUTEIHHOM OTIMUUU
MoKasaTeliel MpeJIOMJICHUST AUCTIEPCHON U AUCTepCUOHHOM (a3. C ymMeHbIIIeHueM
JMaMeTpa 4acTUIl MAKCUMYM TOTJIONIEHUS! CMEIIAeTCsl B KOPOTKOBOJIHOBYIO YacTh
CTEKTPa, ¥ BBICOKOAUCIIEPCHBIE CHCTEMBI PACCEMBAIOT 00JI€€ KOPOTKHE CBETOBBIC
BOJIHBI M TIO3TOMY UMEIOT TOJTy0OBaTyr0 oKpacky. Ha ciektpax paccesiHus cBeTa
OCHOBAHBI METOJIBI OTIPECIICHHSI pa3Mepa U (HOPMBI YACTHII.

Heronsmk
CBETA

Bona facrnop  Konaowamsii
pacTsop

IIpu ompenesieHHbIX YCIOBHAX B KOJUIOMJIHOM PAacTBOPE MOXKET HAYaThCS
IpOLIECC KOATYJIALMH. Koazy-
JAYUs — SIBIICHUE CIIMIIAHW KOJUIOMIHBIX YacTULl M BBINAJACHHUS HUX B OCAIOK .
[Ipy >TOM KOJUIOMAHBIA pacTBOpP NPEBPAIACTCI B CYCHEH3UIO WM TEllb.
LI'enu unu cmyonu peACTaBISAIOT COOOM CTYAEHHUCTBIE OCAIKU, 00pa3yoIuecs Mpu
KoaryJsiiuu 3oiieid. Co BpeMEHeM CTPYKTypa rejiei HapymaeTcs: (0TCianBaeTcsl) —
U3 HUX BbIIENAETCA BOJA(SIBJICHUE CUHepe3uca

IIpuGopbl M _peakTMBBbI CTYNKa C IECTUKOM, JOXKKa-IMareiab, CTaKaH,
CTEKJISIHHAs NaJlouka, (PoHApHUK, MPoOUpKa; BOAA, KApOOHAT KaJbLMs (KyCOUEK Me-
na), macino, ITAB, Myka, MoJioko, 3yOHast macta, pacTBOp Kpaxmasa, pacTBOp caxa-

pa .
Xoo padomol:
1 Hnucmpykmaosic no Th
Mepuot O0e3zonacnocmu:
OcTOpOoXKHO HCIIOJIB30BaTh CTEKJISTHHYIO oCyay.
Ilpasuna nepeoii nomowiu:
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Ilpu panenuu cmexnom yoanume OCKOAKU U3 PAHbL, CMAdACbMe Kpas panvl pacmeo-
pom tiooa u nepesscume ounmom. IIpu HE0OXOAUMOCTH OOPATUTHCS K Bpady.

Onwvim Ne 1. Ilpuzomoenenue cycnenzuu KapooHama Kaaipbyus 6 600e

CycneH3u UMEIOT psii OOIIMX CBOMCTB C MOPOLIKAMH, OHU TOJIOOHBI IO
JUCIIEPCHOCTU. Ecii MOpPOIIOK MOMECTUTh B JKHJIKOCTh U MEpEMENIaTh, TO MOIY-
YUTCS CYCIIEH3Us, a MPU BBICYIIMBAHWUU CYCIICH3Us CHOBAa IPEBpALIACTCA B MOPO-
HIOK.

B crexnsiHHyI0 mpoOUpKy BIUTH 4-5MIT BOJBI U BCHINATh 1-2 JOXKEUKH Kap-
Oonata kanpius. [I[poOupky 3aKpbITh PE3MHOBOM MPOOKOI U BCTPSIXHYTH MPOOHP-
Ky HECKOJBbKO pa3. OnummuTe BHEIIHUN BUJ U BUAUMOCTh 4acTull. OueHure cro-
COOHOCTH OCAKIATHCS U CIIOCOOHOCTH K KOATYJISILIUK 3aUIINTe HAOII0ICHUS.

Ha 4T0 nmoxo»xa noyry4eHHasi CMeCh?

OnbiT Ne 2. IloayyeHne 3MyJIbCHH MOTOPHOIO MacJjia

B crexnsHHyI0 IpoOUpKy BIUTh 4-5Mi1 Bojbl U 1-2 MJT Maclia, 3aKpbITh pe-
3MHOBOM MPOOKOW M BCTPSXHYTh MPOOUPKY HECKOJIBKO pa3. M3yuuTh CBOMCTBa
MyJiabcuU. ONUIINTE BHEIIHUNA BUJ U BUAUMOCTh yacTHll OIEHUTE CIIOCOOHOCTh
ocaXxaaTbcsa U cOocOOHOCTh K Koaryisiuu Jlo6asbre kammo [TAB (amynsraropa)
u niepeMeniaiite emé pa3. CpaBHUTE pe3ysIbTaThl. 3AMUIIUTE HAOIIOACHNUS.

Onbit Ne 3. Ilpuzomosnenue Kon10uOHO20 pacmeopa U u3yyeHue e2o0
ceoucme

B cTekinsHHBIN cTakaH ¢ ropsdyeid BoJOM BHECTH 1-2 JI0O)KEUKH MYKHU(UIU
KelaThuHa), TIIATeNbHO nepeMenaTs. OLEeHUTEe COCOOHOCTh OCaXAAThCsSl U CHO-
COOHOCTH K Koarynsuuu. [Ipomyctuts yepes pacTBop jyd cBeta poHapuka Ha (o-
He TeMHoM Oymaru. HaGmonaercst iu adpdext Tungansa?

Bonpoch! 1,1 BLIBOJIOB

1. Kak oTAM4uTh KOJUIOUIHBINA PACTBOP OT UCTUHHOTO?
2. 3HaYeHUe JUCIIEPCHBIX CUCTEM B MOBCEIHEBHOM KU3HHU.

IIpakTuueckoe 3ansaTue Ne2 no teme: «IIpurorosiieHne pacTBopa 3alaHHOMN
KOHIEHTPAIUHU. DJICKTPOJMTHYECKAs aucconuranus. Jlucconuanns KUCIOT, COJIEN 1
OCHOBAaHUI.

L]env - 3akpenuTh NOHATHS IJNEKTPOIIUT, HEIICKTPOIUT, INEKTPOJIUTHIECKAS TUC-
counanud. [lo3HaKOMUTH y4amuxcst ¢ OCHOBHBIMU TOJIOKEHUSIMU DJICKTPOJTUTUYECKON
JIYccolranui, chOpMUPOBATh HABBIK COCTABJICHHUS YpPAaBHEHUM DSJIEKTPOJIUTHYECKOM
JIMCCOIIMAIIMU KHUCJIOT, OCHOBAHUM U COJICH.

Xoxa ypoka

1. Opranu3auoOHHbIN MOMEHT.
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[IpuBeTcTBUE Ki1acca, MPOBEPKA TOTOBHOCTH KJacca K YPOKY, OTMETUTh OT-
CYTCTBYIOIIHUX

2. IloBTOpEHHNE M AKTYAJIN3ANNSA 3HAHUH yYAIIUXCH.

Pebsta, Ha TPOLIOM ypOKE BBl MO3HAKOMWIMCH C TAKUMHU TpyIlIaMu Be-
HIECTB KaK 3JIeKTPOJHUTHI U HEIJIEKTPOJIUTHI.

JlaBaiiTe BCIIOMHUM, KaKue€ BEIIECTBA HA3bIBAIOT 3JIEKTPOJUTAMHU, a KaKHE
HEeAIeKTpoauTaMu? Yuenuk: DACKTPOIUTHI — 3TO BEIIECTBA, PACTBOPHI MIIM pac-
IJIaBbl KOTOPBIX MPOBOMASAT IEKTPUUYECKUI TOK. He3neKTpoIuThl — 3TO BEIECTRA,
PacTBOPHI WM pacIuiaBbl KOTOPBIX HE MPOBOJIAT JIEKTPUUECKUM TOK). [IpaBUIIBbHO.
Teneppb BBIMOJHUM HEOOJIBINIOE 337jaHKEe. B KOHBEepTax Ha BalleM CTOJIE HaXOASITCS
PO30BbIE KAPTOUKH C 33JJaHUSIMU JJIsI K&KJIOTO YUCHUKA.

Kaprouxa Nel Iloouepxnume ¢popmynvl (nazeanus) 31eKmpoaumos.

A. MgCl,, Li,O, HNO3, O,, NaOH, kepocuH.

B.cynedar meau (II), HuTpaT Kanus, kapOOHAT KajblLIMs, KUCIOPO/I, CepHas
KHCIIOTa, OeH3uH, okcul kpemuus (IV), ruapokcun menu (1), runpoxcua Hatpus.

Ha BbinonHenue 3amanus 1 MuHyTa, 3aT€M MPOBEPUM, UTO Y Bac MOIYYH-
J0Ch. Yuenuxk OTBEYAET MO 3aJaHUIO0 A, Ha3bIBACT BEIIECTBA — AIEKTPOIUTHI U HE-
anekTpoauThl. [louemy caenan takoit BbIOop? OGOCHYHTE OTBET.

Yuenux: TloroMy 4TO XJIOpUA MarHusi — 3TO PaCTBOPUMAsI COJIb, A30THASI KH-
CJI0Ta — PaCTBOPUMA, THAPOKCHUJ HATpUs — pacTBopuM. OcTallbHbIE BEIIECTBA WIIN
HEpPACTBOPUMBI B BOJIC, UM HE UMEIOT 3apsKEHHBIX YacTUI] B CBOEM cocTaBe. Ku-
CJIOpOJ — HeNoJIsIpHasi KOBaJICHTHAs CBA3b, a MPO caxap 3HaeM u3 ombita.) [IpoBep-
ka (cmaig Ne 4)

Pe6siTa, a KaKne BaM U3BECTHBI KJACChI BelecTB? (OKCUIIbI, KUCIOTHI,
OCHOBAHUS, COJIM, METAJIJIbI, HEeMeTasuIbl). Ha TOCKe BHIBEIIMBAIOTCS M J1 4 K 4 T bl
C Ha3BaHUSIMU KJIacCOB BellecTB. Kak BbI ymaere, ecTh JM ellé KaKkue-TO KJac-
Cbl BellleCTB, KOTOPbIe MbI ¢ BAMHU He M3Y4YaJu? Yyenuxu TpEANoNararoT, 4TO
TaKue KJIACChI €CTh.

O0603HaYMM 3TH KJIACCHI TaK ?.

IIpeacTaBuTe/ I KAKMX KJIACCOB MOTYT OBITH JjeKTposautamu? Pebsta
00CYXJIal0T BOIIPOC B MaJIbIX TPYyMIaxX, BEIABUTAIOT TUIIOTE3bI, PE3yIbTaT 0TOOpa-
YKAeTCsl Ha JocKe: yOopaTh MeTaiipl U HeMeTallIbl, OKCUAbl. OCTaBUTh TOJIBKO KH-
CJIOTBI, OCHOBaHUs, coyii JIpyrue kiaaccobl - ? Mbl HE MOKEM Ceiidac 1aTh OTBET Ha
ATOT BOMPOC, TaK KaKk HE 3HAeM OCOOEHHOCTEH ATHUX BeElIeCTB. Temneph naBaiiTe
BCIIOMHUM, YTO € MPOUCXOJUT C DJIEKTPOJUTAMH MIPU PACTBOPEHUU B BOJE WJIU
Npu pacruiaBieHuu. Yuenux: OHU pacmaiaroTCs Ha HOHBI.

Kak HaspiBaeTcs mpouecc pacnaja 3J€KTPOoJINTa Ha HOHbI?

Vuenux: DneKTpoauTHyecKas JUCCOIUAIINSL.

PebsiTa, ckaxkute, a €CTh JIM pa3Iudus B Mpolieccax JTUCCOLMAIMHU BEIIECTB C
MOHHBIM THUIIOM XMMUYECKOU CBSI3U M BEIIECTB C KOBAJICHTHOW MOJISIPHOM CBSI3bIO?
Yuenuxu.: npenmnonaratoT 4To €CTb.

Pazmuuus ectb. Pebsra, BEIMONHUM €1I€ OTHO yMpaKHEHUE. YKaKuTe mpa-
BWJIBHYIO MOCIIEI0BATEIbHOCTh CTAUN 3JIEKTPOJUTUUECKON TUCCOLUALIMN HOHHO-
ro Kpuctamia. (npeseHraunus, ciam Ne 5)

38



OO6cyxneHune B mapax, OTBeT yuenuka: [lpaBuibHas MoCIeA0BaTEIbHOCTH
bBA.

Tenepp noxoxee 3aJaHue ISl BEUIECTBA C KOBAJIEHTHOW MOJISIPHOW CBSI3bIO.
Bunum, uro nobGaisgercs enié oHO JEeHCTBUE: MOHU3AIMS MOJIEKYJIbl XJIOPOBOO-
pona.

[IpaBwibHas nocienoaTeabHOCTh: BI'AB (mipesenTarus, ciais 6)

Bo3MoxHO 711 cocTaBUTh 000O0IIEHHYIO MOJIEIb MPOIEcca IEKTPOIUTHYE-
cKo¥ mucconmanuu? (pedsta paboTaloT B MajbIX TPyIax (4 4yeloBeKa), OTBEHYAOT
Ha BOINPOCHI YYUTENs, MPEAJIaraloT BapUaHThl 3allUCH YCIOBHBIX O003HAYEHUN)
Kak BbIpasuth rpaduueckun 00O3HAuUEHHE AJIEKTPOJIUTA? — BapUAHTHl OTBETOB.
CHavara mpeJio’)KuM KakoW-1nO0 KOoHKpeTHbIN BapuaHT: Hanpumep NaCl (Buu-
MaHue Ha ciaiia: nepBbiid mendok — NaCl anexktponut).UTo mpoucXoauT ¢ ITHM
BEILECTBOM IIPHU JHCCOLUMALUMN? — OHO pacnajaeTcs Ha HOHBI, T.€. AUCCOLMHUPYeT
(Mozienb). YKaKeM yCJI0BHUSI: IIPU PACTBOPEHUH B BOJIE WIIM pacIlIaBlieHUU! Be/b
IIPU BBICOKHUX TEMIIEpATypax TakKe MPOUCXOJUT pa3pylleHue cBs3el, (pacTBop; +
H,0). Kakue yacTtuibl 00pa3yrorcs B pe3yJsibTaTe AUCCOLMALNN — HOHBI.

Ecth JM cxoxcTBa M pasyimuMs MEXTy MOHaAMH, 0Opa30BaBIIMMUCS B pe-
3yJbTaTe PACIUIABICHUS U PAacTBOPEHMS AekTponuTa? — Bompoc yueHukam. Bei-
SCHEHUE MCTUHBI B XOJ€ paccyxiaeHus. Cxoocmeo: 3NEKTPOIUT pacrnalaeTcss Ha
IIOJIOXKUTENIBHBIE U OTPULIATEIIbHBIE MOHBI, OHM HAXOJASTCS B ITOCTOSIHHOM JIBHIKE-
HUU, IBUKYTCA XA0THYECKH.

Paznuuusa: B pacniaBe noHaM MENIAaeT BOCCOEIUHUTHCA TEIUIOBAst SHEPTHS, A
B pacTBOpax — rujpaTtHas obonouka. [lokaxkem 3T0 paznuuve Ha Haled MOJEIIH.
O0603HauYMM THAPATHYIO 000JI0YKY BOKPYT CMMBOJa HOHA. OOpaTum Jii 3TOT Mpo-
uecc? Ilpu kakux ycnoBusx? — Jla, oOpatum, eciau BbIIAPUTh BOAY WA OCTYIUTh
pacruiaB. Torjga Ha Halleld MOJIEIN MbI ITOKa)eM 3TOT mpoliecc. Kak oH Ha3bIBaeT-
csi — acconuanus. Pebsita, a Kak MOXKHO J10Ka3aTh HajIMuue CBOOOJHBIX HOHOB B
pactBopax unu pacmiaBax? Ilomymaiite... BapuaHT oTrBeTa yuawuxcs — NosiBie-
HUE 3JIEKTPUYECKOro Toka. O6patuMcs K IKCePUMEHTYy, B KOTOPpOM, IpaBJa, B
Ka4yecTBe NMpPUMepa MCI0Jb30BAHO HE HOHHOE COC/IUHEHHE 2 COeJMHEHHE C KO-
BAJICHTHOM NOJISIPHOi CBS3bI0O, HO MBI — TO C BAMH YK€ 3HaeM, 4TO JJIEKTPO-
NPOBOHOCTH CBOIicTBeHHA W 3TUM BemiecTBaM. (Buneodpparmenr). [louemy B
OJIHUX ClIy4asxX JIaMIIOYKa 3aropajach, a B Apyrux — Her? EcTe anekTpuueckas
IPOBOJUMOCTb, T.€. JIeKTPUYECKUH TOK. BCIOMHUM ypoku (DM3UKH: UTO Takoe
ANEKTPUYECKUN TOK? Vuenuk: 3TO yNoOpsSAOYEHHOE NBUKEHUE 3apsDKEHHBIX 4ac-
TUL. 3HAYUT, B CTAKAHUYMKAX C pacTBOpPaMH e€cThb CBOOOJHBbIE MOJBHKHBIE 3apsi-
eHHble yacTulbl (MoHbl). Ho, 0OpatuTe BHUMaHUE ABUKEHUE, YK€ HE XaOTHYe-
cKoe, a ynopsizodenHoe. Otpa3um 3TOT QakT B Hamel moaenu. B pacTBop anek-
TPOJIMTOB OMYCKAJIH JIBa 3JIEKTPO/Ia, KOTOPhIE UMEIOT CBOE HAa3BaHUE: OTPUIIATEIb-
HBIi — KaTOA W TOJIOKUTEIbHBIH — aHoA (ciaiiag — Mozaensb mnpudopa). MokHO
IPEANOJIOKUTH, YTO MOJIOKUTEJIbHO 3aPSKEHHbIe HOHbI CTaJU IPUTATUBATHCA K
OTPULATEIBHOMY 3JIEKTPOLYy — KAaTOJy, UX Ha3bIBAIOT KATHOHAMM, 2 OTPHLA-
TeJbHbIE MOHbI — K aHOJly — UX Ha3bIBAIOT AHMOHAMM. /[BM>KEHHE HOHOB CTajo
YHOPAI0YEeHHbIM!
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Ckaxure, MoXKayiicTa, Iie HaXOJAUT NPUMEHEHHE MPOLIECC KOTOPBIA MBI C
BAMM CEHYac pacCMOTPENH? - 2alb8AHUYECKUE IJ1eMEeHmbl, 8 Meduyune (jieK-
mpodghope3). Tenepb 00bEIUHUM TOJYYSHHBIE MOJIEIN B OJIHY U TOJy4YUM OOIILYIO
MOJENb, OTPAXKAIOLLYIO MPOLIECC ANEKTPOIUTUYECKON NUCCOLIMALMN U SIBJICHUH, €€
CONIPOBOKIAFOIIUX.

[IpeacraBuMm 51000€ BEIIECTBO U3 TPYMIBI AJNEKTPOJIUTOB KaK OyKBEHHOE
BbIpakeHne KA (yTouyHUM 0003HaUYE€HHE DJIEKTPOJIUTA HA HAllled MOJEeIu: o0bsc-
HUM OykBeHHOe BbIpaxkeHHe KA - Katnon u Aunon) Cnaiing Ne 9. Yuenuku Kom-
MEHTHPYIOT CO3JaHHYI0 MOJIENb, APYTU€ YUYCHUKH HCHPABISIOT HETOYHOCTH,
OIIIUOKH.

B Bammx KoHBepTax €CTh 3TU MOJEIM HA OTACJIBbHBIX KapToukax. Kaxkabii
JloMa MocTapaeTcs 1o Hel pacckas3aTh TO, YTO y3HAJ Ha CEroJHsAIHeM ypoke. Ta-
KUM 00pa3om, pedsiTa, Mbl ceiyac ¢ BaMu c(hopMyIHpOBaIN OCHOBHBIE TOJIOKEHUS
TEOPUU IIEKTPOIUTHUECKON aucconnanuu. HasoBute mx emé pas, U s 3TOrO
BOCIIOJIB3yUTECHh pa0OYMM JINCTKOM M3 BalllMX KOHBEPTOB. BHUMATENbHO YMTaEM U
BIIMCHIBAEM IPOMYIICHHBIC CJIOBA: YYEHUKH YUTAIOT 3aJaHus, 00TyMBIBAIOT OTBE-
ThI (1 MUH), 3anTUCHIBAIOT OTBETHI. Peduiekcust:

DONEKTPOJIUTHI TIPU PACTBOPEHUH B BOjAE (pacIUlaBiICHHH), pacnagaroTcs
(IMCCOMUPYIOT) Ha MOJOXKUTEIbHBIC U OTPULIATETILHBIC UOHDL.

[IprunHON AMCCOIMALMU AIEKTPOJINTA B BOJHBIX PAacTBOpPAX SIBISETCS €0
ruparanus, TO €CTb B3aUMOJICUCTBUE AJIEKTPOJIUTA C MOJIEKYIAAMU 800bl U Pa3-
PBIB XUMHUYECKOU CBSI3U B HEM.

[Ton meiicTBUEM 3JIEKTPUYECKOTO TOKA MOHBI MPUOOPETAIOT HAIPABICHHOE
JIBH>KCHUE: MOJIOXKUTEIBHO 3apsSyKEHHBIE MOHBI IBUKYTCS K KaTOly, U Ha3bIBAIOTCS
kamuonamu_. OTPULATEIHHO 3apsDKEHHBIE HOHBI — K aHOJY, UX Ha3bIBAlOT @HUO-
HAMU .

Momoaup!.

3. HoBblil MaTepuaJ.

A Tenepb BCIIOMHUM, YTO Ha ypOKaxX XUMHUHU MBI UCIIOJIb3YEM MOJAENH U JIpy-
roro BUJa, C MCIOJIb30BAHUEM XHUMHUYECKUX (HOPMYT U MATEMAaTUYECKUX 3HAKOB.
KTto ckaxer, 0 4ém uAET peus? Vuenuku: ITO ypaBHEHHS] XUMUUYECKUX PEAKIIUM.
Yuenuku npeononazarom, 4TO MOXHO 3alHUcaTh YpaBHEHHEM M IPOLECC TUCCO-
[UaIuu dJeKTposnTa. Pedsara, UCmoab3ysi U3BECTHBIE UM TMpPaBHIIa COCTABIICHUS
YpaBHEHUN XUMHUYECKUX PEaKIUi, COCTABJISIOT YPABHEHUS JJICKTPOIUTHYECKON
nucconuaiuu xjaopuaa Hatpus. (Coaiiaer Nel1-13)

[Tpumep paccyxaenus: ucxoanoe BemectBo — NaCl, mpoiiecc o6o3Hagaer ©,
NpOAyKT — KathoHbl Na' 1 aHuoHBI KucnoTHOro octatka Cl. Odopmisem 3amuch
Ha nocke: NaCl 0 Na™ + CI".

AHaIM3UPyeM KOJIMYECTBO HMOHOB KaXKJIOI0 XMMHUYECKOTO dJEMEHTa 10 U
1ocJie Mpollecca: OHO HE W3MEHWIIOCh, CIEA0BATENIbHO, 3HaK ¢ 3aMEHSIEM Ha «=.
CocTtaBuM ypaBHEHUE JUCCOIMAIIMYN TIEPBOTO BEIIECTBA U3 Kiiacca KUCIOT (pabo-
yuii UCTOK). Jlaniee — ypaBHEHUs AUcCcolManuu ocHoBaHuM u conei. (IIpoBepka Ha
HKpaHE)
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PeGsta, monmpoOyiiTe BHIAEIUTh HEKOTOPYIO 3aKOHOMEPHOCThH B MPOIECCax
JUCCOIIMAIIMU KUCIIOT, OCHOBaHMH U cosiel. HauHeM ¢ KHCIIOT: 4TO OOIIEro B 3THX
npumepax? — To, 4TO 00pa3ylTCs HOHBI BOAOPOa. ¥ TOYHUM — KATHOHBI BOJOPO-
na. [lonpoOyiiTe 3aKOHYUTH ONPEEICHUE KUCIOThI KaK 3JEKTPOJIUTA. . ... JOIHIIIH-
T€ HYKHBIE CJIOBa.

KAK noka3aTe, 4TO B pacTBOpax KHCJIOT UIMEHHO MOHBI BOJOPO/a — €IUHCT-
BEHHO BO3MOJKHbBIE KaTHOHBI, & B PACTBOpAaX IIEJI0YEN — TUAPOKCU — HOHBI? [letn
MpeuiaratoT BapuaHThl OTBETOB. [IpaBUiIbHBIM OYyJIET Ta TUIIOTE3a, KOTOPYIO MOX-
HO ITPOBEPUTH IKCIIEPUMEHTAIIBHO.

Bocrnonp3yemcst nHAMKATOpaMu, KOTOPBIE CITOCOOHBI U3MEHSTH CBOM IIBET B
MPUCYTCTBUM 3TUX MUOHOB. JlenaeM BbIBOJ, UTO OJJMHAKOBOE MOBEJICHUE WHIUKATO-
POB B pacTBOpax pa3HbIX KACIOT U HIEJTOYEH JOKA3bIBAET HAIMYUE B UX PACTBOPAX
OJIMHAKOBBIX MOHOB. B KHCIOTax — KaTMOHBI BOJAOPOAA, B IIEJIOYAX — PACTBOPHU-
MBIX OCHOBAHUSIX — TMJIPOKCH]T AaHHUOHBI.

5. 3akpenJieHue

YpaxHEeHHs B COCTaBJICHUN YPABHEHUH JJICKTPOJMTUYECKON TUCCOLUUALUU
¥ B3aUMOIIpOBepKa (pabouuil TUCTOK). Yyamuecs NpoBEpsIOT APYT y Apyra OTBe-
ThI, CDABHUBAIOT CO CBOMMH BapUaHTAMH, OOCYXKIAIOT PE3YJIbTATHI.

Kuciaorsi OcHoBanus (ME1049M) Coam
HCl ... NaOH............coooiinl. NacCl
HNOg. o |
HoSO4.oooo KOH.....oovvviiiiii, Na,SO,
Ca(OH), CuCl,

Kucs1otsl — 310 3J1€KTpPOJIN-
ThI, IIPY AUCCOLMALIUY KOTO-

PBIX B KauecTBe KaTHOHOB 00-
pa3yroTcs TOIbKO KATHOHBI

OcHOBaHMS — 3TO JIEKTPO-
JIMTBI, IPU JUCCOLIUAIIH KO-
TOPBIX B KAYE€CTBC aHNMOHOB
00pa3yroTCs TOIBKO

Cosm — 3T0 3J1eKTPOJIUTHI,
IpU AUCCOLHUAIMU KOTOPBIX
00pa3yroTcst KATHOHBI

N aHUOHBbI

Jomamnss padora §35 10 cinoB «B pacTBopax 3/eKTPOIUTOB HAPSLy ¢ HOHAMU
IPUCYTCTBYIOT...» (MOBTOpUTH). §36 Kpome 4, 5, 6 monoxenuil. O0s13aTenbHast YacThb:
3aganue b Ha kapTouke Nel../lonmonHUTENBHASA YacTh: yripaxkHenue 4, 5 ctp. 203

JlaGoparopHoe 3ansaTue Ne3.
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Peaknus mnonHoro oomexa.

Leab paGoTbl: 03HAKOMHUTHCS Ha MPAKTHKE C PEAKUUSIMU MOHHOTO oOMeHa
pa3IMYHBIX THIOB U YCIOBHIMH UX MPOTEKAHUSI.

Oo6opynoBanne u peaktusbl: lllTatus ¢ 4 npoOupkamu, consiHas KUCIOTA,
pacTBOphl xjopuaa Oapusi, cyiabdaTa MeAH, cyib(aTra HATpus, THAPOKCHAA Ha-
Tpusi, KapOOHaTa HaTpus, PeHOIPTaTICHH

Xoxa paéoThi:

1. B mpoOupky HaneiTe 2 Ml pacTBOpa XJIopuaa 6apust U 100aBbTE CTOJIBKO
e pacTBopa cyibdata HaTpus. Yto Habmogaere? CrenaiiTe BHIBOA M HAMMIIUTE
ypaBHEHUE XUMHUYECKOM peaKIMi B MOJIEKYJISIPHOM U COKPAIlEeHHOM MOHHOM BH-
Ie.

1. B npoOupky HaneiTe 2 Ml pacTBOpa cyib(hara Melld U MPUIIEUTe pacTBOP
ruapokcuaa Hatpusa. Uro Habmogaere? Crenaiite BHIBOA U HATUIIUTE YpaBHEHUE
XUMHYECKON peaKIni B MOJIEKYJISIPHOM M COKpAIIEHHOM HOHHOM BHJIE.

1. Haneiite B mpoOupky 2 M pacTtBopa KapOoHaTa HaTpus, 100aBbTe 1M
COJIIHOM KHUCHOThL. UTo Habmonaere? CrenaiTe BBIBOJ M HAINUIIUTE ypaBHEHHE
XUMHYECKON peakiny B MOJIEKYJISIPHOM M COKpAIllEHHOM HOHHOM BHJIE.

1. Haneiite B mpoOUpKy 2 MJI THAPOKCHA HATPUS, 100aBbTE KAIUIO (PEeHOJI-
¢draneuna. Yro Habmonaere? 3areM 100aBbTE MO KAIUISIM COJIIHYIO KHUCIOTY J0
noJiHOro oOecuBeuyrBaHus pacTBopa. CaenaiTe BBIBOJ M HANMIIUTE ypaBHEHUE
XMMHUYECKOH peakliii B MOJIEKYJISIPHOM U COKPAIllEHHOM HOHHOM BUJIE.

Ilo uTOramM NMpoBeJeHHBIX ONBITOB 3aMOJHUTE TAOJUILY, cAeJIaiiTe BbI-
B0/l 00 YCJIOBUSIX POTEKAHNS PeaKI[Uil HOHHOT0 00MEeHA /10 KOHIA.
Oo0pa3sen BbINOJHEHHUs pa0d0ThI

Ilopsaook evinonnenus pabomel Xumuszm npovyecca

Na,SO, + BaCl, = 2NaCl + BaSO,]

2Na* + SO4% + Ba®" + 2CI'= 2Na* + 2CI" +
BaSO,|

Ba®* + SO,* = BaSO.|

Peakyusi uonnoco obmena npomexaem 00
KOHUA, M.K. 8bIna0aem 0Caookx.

CuSQ4 + 2NaOH = Na,SO,4 + Cu(OH),|

Cu?* + 20H = Cu(OH),}

Peakyusi uonnoco obmena npomexaem 00
KOHUA, M.K. 8bINa0aem 0Caookx.

1. B npobupxy c cyrvgpamom Ha-
mpusi npuIUSaeM pacmeop xaopuoa 6apusi.
Bvinadaem ocadok 6enoeco ysema

2. B npobupky ¢ cynvpamom meou
npuiueaem pacmeop cUOpPoKCUOd HAmMpusi.
Bvinadaem ocadok cuneco ysema

3. B npobupky ¢ xapbonamom Ha- Na,CO3 +2HCI = 2NaCl + H,0 + CO;1
mpust npuIUSaemM pacmeop COJISIHOU KUCLO- 2H* + COs* = H,0 + CO,1
mol. Habnwooaem e6vloenenue ny3vlpbKos Peaxyus uonnoco obmena npomexaem 00
yenekucioeo easa KOHYA, M.K. 8blOEIeMCsl 243

Denonpmaneun meusem c80Kw OKpACKY 8
WeNoYHOU cpede Ha MATUHOBbIN

NaOH +HCI = NaCl + H,0

H"+ OH = H,0

Peaxyus uonnoco obmena npomexaem 00
KOHYa, M.K. 00pazyemcs Manoouccoyuupyioujee

3. B npobupky c¢ cudpoxcudom Ha-
mpusi 0odasunu genorgpmaneun. Pacmeop
OKpACUICs 8 MANUHOBbI Yeem. 3amem no
Kanisam dobasunu consnylo kuciomy. Pac-
meop obecysemuics.
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| |6eu;ecmeo - 800a

BBIBOI[: O3HAKOMUJIMCb Ha IPAKTHUKC C PpCaKIUAMH HOHHOI'O 06MeHa, n3y-
YUJIN YCJIOBHUA, ITPHU KOTOPBIX OHU IIPOTCKAIOT JO KOHIIA.

JlaGoparopHoe 3ansiTue Ne4,
Kucnote! 1 ux cBoiicTaa.

Ilens: n3yunTh HA IPAKTUKE PEAKLIMH, XaPAKTEPU3YIOIINE CBOMCTBA KUCIIOT.

Xoa padorhi:

OmnbIT 1. Onpenesienne cpeabl pACTBOPOB KHUCJIOT

HanseM B mpoOMpKY COJISIHYIO KHUCIIOTY (MJIM pacTBOP CEPHOW KHUCIIOTHI).
JloGaBum 2-3 karum pacTBopa JakMyca (UJd BOCIOJIb3yeMCsl YHUBEpPCAIbHOW UH-
JTUKATOpHOW  OymMaroif, WJIM  pacTBOPOM  METHUJIOBOTO  OPaHXKEBOTIO).
Habnwoaemvie a6nrenus: pacTBOp JIakMyca CTAaHOBUTCS KPacHBIM (YHHBEpCAJIbHAS
WHJUKAaTOpHas OyMara mpruoOpeTaeT MaJMHOBBIN I[BET, METUJIOBBIA OPAHXKEBBIN -
pO30BEET).

Vpasnenus peaxyuii ouccoyuayuu:

Bv1600: pacTBOPBI KUCIIOT U3MEHSAIOT OKPACKy MHIUKATOPOB, T.€. B paCTBOPE
IPUCYTCTBYIOT HOHBI Bogopoaa H' .

OnbIT 2. B3anmMoaecTBHE KMCJI0T C METALIIAMH

B nBe npoOupku HallbeM COJISIHYIO KUCJOTY (pacTBOp CEpHOM KHUCIOTHI). B
OJIHY N100aBUM CTPYKKH IIMHKA, a B JPYTYIO - KYCOYKH MEIHON IPOBOJIOKHU.
Haobnrwooaemovle asnenus: B npoOUpKe ¢ IMUHKOM HaOIOAaeTCsl BBIJEIeHUE Oec-
I[BETHOTO Ta3a BOJOpOJa, B TMpoOMpKe ¢ Menplo - 0e3 M3MEHEHUHN.
Ypasuenusa peaxyuii:

Bb1600: KUCIIOTHI pearupyroT ¢ MeTaJUIaMH, CTOSIIIIUMU B STy HaINPSKECHUN
METaJUIOB JI0 BOJOpOAa, ¢ oOpasoBaHueM coiu U Bopopoaa (kpome HNO; u koH-
neHrpupoBanHoit HySOy).

OmnbIT 3. B3anMoeiicTBHEe KHCJIOT C 0CHOBAHUAMU

B mpoOupky HanuBaeM 2-3 M pacTBOpa THAPOKCHUIA HATpPHS.
JloGaBinsiem 1-2 Kariu pacTBopa denondranenna.
Haobnwoaemvie aenenus: pacTBOP OKpalIMBACTCSI B  MAJIMHOBBIA  IIBET.
JonuBaeM B MpOOUPKY COJSTHYIO KUCIOTY (pacTBOp CEpPHOM KUCIOTHI) 10 obec-

[IBEUMBAHUSI pacTBopa.
Haonwoaemoie AGNEHUS: pacTBoOp o0OecIIBeUnBaeTCHl.
Ypasnenua peaxyuii:

Bo1600: KuCIIOTHl BCTYNAIOT B PEAKLUUIO HEUTPAIU3ALMUA C OCHOBAaHUSIMU C
o0pa3oBaHUEM COJIA U BOJIHI.
OO1Mi BBIBOL:
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JlabopaTtopHoe 3ansaTHe NeS.
OcHOBaHUs U UX CBOMCTBA.

Llenv pabomvi: U3yuynTh XUMHUYECKHE CBOWCTBA OKCHUIOB W OCHOBA-
HUMU.

XoJ paboThl

OCHOBHBbIE OKCH/IbI PEATHPYIOT
1. C BOJ10# (TOJIBKO OKCHJIbI aKTUBHBIX METAJLJIOB)
YpaBHeHUe
1. C kucinoramu
CuO+HCl=..... +H,0O
YepHbIN OECIIB. IIBET ......
1. C KHCIIOTHBIMH OKCHIAMHU
YpaBHeHHnE
KuC10THBIE OKCH/IBI PearupylT
1. C Bogoit
YpaBHeHHnE
1. C OCHOBHBIM OKCHJIOM
YpaBHeHHnE
C menoysto (pacCTBOPUMBIM OCHOBAHHEM )
Ca(OH), + CO, = CaCO3 + H,0
Bbecup OecuB Oenblii
JleficTBME OCHOBAHUN U KUCJIOT HA HHANKATOPBI
PacTBOpHMBbIE€ OCHOBAHHUSI PEArNPYIOT

1. C xkucinoramu
NaOH + HCI = ..... + H,0 peakuus HeiiTpaau3anuu
1. C consamu (ecita 00p. 0CaIoK)

NaOH + CuSO, = Cu(OH),4 + H,0
Oecus. roy6. [{Ber
1. C KUCIIOTHBIMH OKCHIaAMH
YpaBHeHHne
HepacTBOpuMBbI€ OCHOBAHMSI PEeATHPYIOT
1. C kucinoramu
Cu(OH),4 + HCI = CuCl, + H,0
rony0. ..... ......
1. Paznararorcs npu HarpeBaHuu

Cu(OH),4 = CuO + H,0

............
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JlabopaTtopHasi paGoTa Ne6.
Comnu, ux cBoiictBa. ['uaponus coneil.

e padoThl. YCTaHOBUTH B3aUMOCBSI3b MEKYy COCTAaBOM COJIM U €€ CIIO-
COOHOCTBIO MOJBEPraThCsl Iuaposu3y. HayduTbcs cOCTaBIsATh MOJIEKYJISIPHBIE U
VOHHBIC YPAaBHEHHUsI PEAKLUI ruapoaun3a coyieid. C MOMOIIBI0 HHIMKATOPOB JKCIIE-
PUMEHTAJIBHO OIIPENEIUTh XapaKTep Cpelbl B pacTBopax cosied. ConocTaBuTh pe-
3yJIBTAThl IKCIEPUMEHTA C TEOPETUYECKUMU JTAHHBIMHU.

PeaktuBbl. Conmu (pactBopel miu kpuctamuibl): NaCl, NaNO3, Na2SO4,
Na2CO3, Na2SiO3, Na2B407, NaHCO3, CH3COONa, Na2S, Na3PO4, KClI,
KNO3, K2S04, NH4Cl, NH4NO3, NH4CH3COO, ZnSO4, Al2(S0O4)3,
Cr2(S04)3, AICI3, FeCl3, BaCl2, CaCl2, MgCl2. PactBopsl HHIUKATOPOB: Ge-
HOJI()TaTeHH, METHJIOBBIM OpaHKEBBIH, TAKMYC, HHAUKATOpHAas Oymara.

Oo0opynoBanme. Ilocyna: mratuB ¢ npoOupKaMu, MPOOUPKOJEPIKATENb,
CIIUPTOBKA.

TexHnka 0e30MacHOCTH

1. Ilepen BeIMONHEHHEM PabOTHI CIEAYET O3HAKOMUTHCSA C METOAMKON MPO-
BEJICHUS DKCIIEPUMEHTA, IIOHATH LIEJIb UCCIICIOBAHMUS.

2. K pabote npucTtymnaTth TOJIbKO MOCJE pa3pelieHus IpernoaaBaTess.

3. IloMHHTE O TOKCHUYHOCTH MHOTUX COJIEH (OCOOEHHO COJIEH «TSKENBIX)»
METAJIJIOB — MEJIU, IIMHKA, KaJMUs, pPTYTH, CBUHIIA, 0JI0Ba). PaboTaliTe akKkypaTHO.
[Ipu monagaHuu Ha PyKH PacTBOPOB COJIEH M B KOHLE pa0OTHI THIATEIBHO BBIMOM-
T€ PYKHU.

4. IlponuThie peakTUBBI HEOOXOJIUMO Cpa3y K€ yJIaJuTh BIAXKHOUN TPSMKOM,
HE JOIyCKasi NX KOHTAKTA C HE3AIUIIEHHON KOXKEU PYK.

5. OnbIThI, B KOTOPBIX BBIIESIOTCS SJOBUTHIE T'a3bl, MPOBOAUTE B BBITSIK-
HOM I1IKa(dy Npu BKIOYEHHONW BEHTUIISILIUU.

6. [IpaBuiIbHO MPOBOAUTE HarpeBaHue MPOOUPOK C PACTBOPAMHU, HAIIPABIISIS
OTKPBITYIO YacTh MPOOMPKHU BHYTpPb BBITSDKHOTO HiKaga. PaBHOMepHO HarpeBaiite
COJIEPIKUMOE ITPOOUPKHU.

7. PacTBOpBI CONEN M MHAMKATOPOB HMCIOJIB3YWTE B KOJIMYECTBAX, YKA3aH-
HBbIX B ONMCAaHUM dKcIepuMeHTa. He ncnonp3yiTe pacTBOpHI, B HA3BaHUSX KOTO-
PBIX HE YBEPEHBI.

Teopernueckast 4acTb

['maponu3 — pasnokeHue BEIECTB BOAOW. ['MAaposm3oM coiv Ha3bIBaeTCA
0OMEHHOE B3aUMO/ICCTBUE MOHOB COJIM C MOJIEKYJIaMH BOJIbI, B PE3YJIbTATE, KOTO-
pOro M3MEHSETCA XapakKTep cpenbl (COOTHOLIEHWE MEXIYy HOHAMH BOJOpOAA U
TUAPOKCUIIA B pacTBope). Peakuus ruaponnsa — 3T0 peakius oOpaTHas peakuuu
HEUTpaJIU3aLUH.

NH4CI + H20 2 NH40H + HCI

NH4 + + H20 2 NH40H + H+ .

['uaponu3 coiv MPOUCXOAUT JIMIIb B TEX CIy4asiX, €CIM MOHBI COJIA C HO-
Hamu H+ nnn OH— mMonekysn Bojibl 00pa3yroT HOBBIE CJIa0ble AJIEKTPOJIUTHI.
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B03MOXKHOCTh M XapaKTep MPOTEKAHUS PEAKIIUU TUIPOJIU3a ONMpPEAEISIeTCs
IPUPOAONA KUCIOTHI U OCHOBaHUS, KOTOpbIE 00pa30BaId JAHHYIO COJb. [ HapOIU3y
MOJIBEPTaOTCsl COJIN, 00pa30BaHHBIC:

— CHWJIbHBIM OCHOBaHUEM U CJ1a00H KUCTIOTOM;

— c1a0bIM OCHOBAHHMEM UM CHJIBHOM KUCIIOTOM;

— c1a0bIM OCHOBAHHMEM M CITA00M KUCIOTOM.

['unponusy He MoJBEpraroTcs COoiu, 0Opa30BaHHbBIE CHUIBHBIM OCHOBAHHUEM
U CWIBHOU KHucCIOTOW. ['maponu3 mpoTekaeT oOpaTUMO, CTYNEHYATO, MPOJYKThI
TUIPOJIN3A COJIEH, KAK MTPABUIIO, OTIPEAECIISIOTCS IEPBOM CTYIICHBIO.

PaccMOTpuM BO3MOXKHBIE CITydan THAPOIIN3A COJIEH.

1. T'uaponus coneil, 06pa30BaHHBIX CUIBHBIM OCHOBAaHHEM U CJ1a00i KUCIO-
toii (KCN, NaClO, Na2CO3, K3PO4 u t. 1.).

NaClO + H20 2 HCIO + NaOH

Na+ + ClO™ + H20 2 Na++ OH™ + HCIO

CIO™ + H20 2 HCIO + OH™

B obenx ydactax ypaBHEHHs] UMEIOTCS MaJIOAMCCOIIMUPOBAHHBIE BEIIECTBA
(H20, HCIO), Ho Bona siBnsiercs 6osee ci1abbiM 3JIEKTPOIIUTOM, YEM XJIOPHOBATH-
CTasi KMCJIOTa, TO3TOMY PaBHOBECUE PEAKIUU CMEIICHO B CTOPOHY OOpaTHOU pe-
akuuu. M3 ypaBHeHUs BUAHO, YTO B PE3YyJbTaTe TUIPOJIA3a B PACTBOPE YBEIUYH-
BaeTcs KoHUeHTpaus noHoB OH™, T. e. peakiusa cpensl menoynas (pH > 7).

['unponus conu, 06pa3zoBaHHOM cJ1a00if MHOTOOCHOBHOM KHCIOTOM:

Na3PO4 + H20 2 Na2HPO4 + NaOH.

I'maponus nporekaer 3a cyer B3auMoaencTsus HoHoB PO4 3— ¢ monekyna-
mu H20. 3anumem cokpaiieHHOE HOHHOE YPAaBHEHUE PEAKIIUU TUIPOJIN3a, TIOMHS,
YTO TUIPOJU3 MPOTEKaeT oOpaTUMO (MpU 3TOM PAaBHOBECHE CMEIIEHO B CTOPOHY
oOpaTHOM peakIMu) U CTYMEeHYaTO (K UCXOAHOMY HOHY MPUCOEAUHSIIETCS TOJBKO
OJIMH MOH BOJIOPOAA):

PO4 3— + H20 2 HPO4 2— + OH™ (pH > 7). 1o nonydyeHHOMY HOHHOMY
YPaBHEHUIO JOMKUCHIBAEM MOJICKYJISIPHOEC YPaBHEHHUE PEAKIMU TUIpoJin3a. Takum
o0paszoMm, B pe3yabTaTre r'uJposin3a Coju, 00pa30BaHHOW CHJIbHBIM OCHOBAaHUEM M
c1aboii MHOTOOCHOBHOM KHMCJIOTOM, 0Opa3yeTcs Kucias cojib U OCHOBaHue. B pac-
TBOpE COJIM Cpejia — IIEJI0YHasl, TAK B PaCTBOPE MOSBIISIETCS M30BITOK HOHOB OH— .

2. T'maponus comneit, 0Opa30BaHHBIX CIA0OBIMU OCHOBAHUSMH U CHUJIb-
HbiMu kuciaotamu (NH4CI, ZnSO4, FeCl3, Al2(SO4)3 u ap.). PaccmoTpum ruapo-
73 cynbdaTa IUHKA, COJIM 00pa30BaHHOM ci1a0biM aM(}o- TepHBIM OCHOBAaHUEM U
CUJIBHOUM KHUCJIOTOM:

2ZnS0O4 + 2H20 2 (ZnOH)2S04 + H2S04.

['uapou3 3TOM COMM MPOTEKAeT MO KaTHOHY, 3alHUIIIEM COKpaIlleHHOE HOH-
HOE YpaBHEHHUE TUPOJIN3a, IOMHS, YTO THAPOJIU3 IPOoTeKaeT oOpaTuMo (paBHOBE-
CHE€ CMEIICHO B CTOPOHY OOpaTHOW pEaKIMM) U CTyHeH4YaTo (K MCXOJHOMY HOHY
MIPUCOEAUHSACTCS TOJILKO OJIUH TUPOKCUIBLHBIN HOH):

Zn2+ + H20 2 ZnOH + + H+ (pH < 7). B pactBope mosBJsieTcs: H30bITOK
HMOHOB BOJIOPO/Ia, CIEA0BATENBHO, B pACTBOPE coJu cpeaa — kucnas (pH < 7).
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[To monmydeHHOMY MOHHOMY YPaBHEHHIO 3alMCHIBAEM MOJEKYJSIPHOE ypaB-
HEHUe U paccrapisieM Kodpduimentsl. [Ipu ruaponuse conu, oOpa3oBaHHOM clia-
ObIM MHOTOKHCJIOTHBIM OCHOBAaHUEM U CUJILHOM KHUCIIOTOU, 00pa3yeTcs OCHOBHAS
COJIb U KUCIIOTA.

B X0J01HBIX 1 YMEPEHHO KOHIIEHTPUPOBAHHBIX PACTBOPAX COJIEH TUIPOIIU3
MPOTEKaeT Mo mnepBoi cTyneHu. [Ipu moBbilIEHUH TeMIepaTypsl U pa30aBICHUU
PacTBOPOB T'UIPOJIU3 YCUIUBAETCS, PABHOBECHE CMEIIAETCS B CTOPOHY MPSIMO pe-
aKIMK, ¥ TOTJa MOTYT POTEKATh U BTOPHIE CTYIICHH THIPOJIH3A.

3. I'maponus coneid, 00pa3oBaHHBIX CIa0BIM OCHOBAHWEM M cIab0i KUCIIO-
toi. Conu, oOpa3oBaHHbIE KATUOHOM CJ1a00TO OCHOBAHHWS U aHMOHOM CJ1a0oil Ku-
CJIOTBI, TUAPOIU3YIOTCSI OJTHOBPEMEHHO U 1O KaTHOHY, U TI0 aHUOHY ¢ 00pa3oBa-
HUEM c1a00T0 OCHOBAHUS U C1a00H KHCIOTHI. XapaKTep CPeabl B TAKMX PACTBOPAX
OyZeT 3aBHCETh OT CBOWCTB OOpa3yIOMUXCS CIA0BIX AJIEKTPOJIUTOB, T. €. cpeaa
MOXET OBITh CJIA00KHCIION, CTA0O0IIEIOUYHON WIIH J1a’Ke HEUTPaIbHOM.

NH4CN + H20 2 NH40H + HCN

NH4 + + CN-+ H20 2 NH40H + HCN.

Jlnst Toro 4yToOBbl ONPENENUTh XapakTep Cpeibl, HEOOXOIUMO CONOCTABUTH
KOHCTaHTBI Juccormanuu ciaabdoi kucaotel (Ko =7,9-10-10) u cnaboro ocHOBaHUS
(Ko = 1,76- 10-5). 3 cpaBHEHHS KOHCTAaHT JAUCCOLMAIIMN KUCIOTHI U OCHOBAHMS
[Kn(NH40OH) > Kn(HCN)] cnenyet, 4To pacTBOp LHMAaHHMJIAa aMMOHHUS JIOJDKEH
UMETh CIa00IIEIOYHYIO CPEey.

(NH4)2CO3 + H20 2 NH40H + NH4HCO3

NH4 + + CO3 2— + H20 2 NH40H + HCO3 ~.

OcoObIli cimyuyail TUpONU3a coJiel, 00pa30BaHHBIX CIA0BIM MHOTOKHCIIOT-
HBIM OCHOBaHMEM M cJlaboii MHOTroocHOBHOWM kucioron (AI2S3, Cr2S3,
Fe2(CO3)2, AI2(CO3)2 u nap.), xoraa pa3ioXKeHHE COJIeH IO JCHCTBUEM BOJBI
MPOUCXOJIUT MOJTHOCTHIO.

AlI2S3 + 6 H20 — 2 AI(OH)3| + 3 H2S1.

B npucyTcTBUM BOJIBI THAPOIN3 UIET U 110 KATHOHY, U TI0 aHUOHY.

Al3+ + H20 2 AIOH2+ + H+

S2—-+ H20 2 HS—+ OH-

N3 o6pazoBaBmmxcs noHoB H+ u OH— o6pa3yercst Boga — cinaOblii dJeK-
TPOJIUT, KOHIIEHTPALUsI MIOHOB YMEHBIIIAETCS, U PABHOBECHUE CMENIAETCA B CTOPOHY
NPSIMOM PEAKIUU, T. €. TUJPOJIU3 YCUINBACTCS, HIYT BTOPBIE CTYIIEHU THAPOIN3A:

AIOH2+ + H20 2 AI(OH)2 + + H+

HS— + H20 2 H2S + OH-

B utore paBHOBecHE peaklMM MOJHOCTHIO CMEIIAETCS B CTOPOHY MPSMOU
peakiuu, ¥ THAPOJIN3 UIIET 10 KoHIa. B utore o6pa3yercs cnaboe U MamopacTBo-
pUMOE OCHOBaHHUE, KOTOPOE BhIMaAaeT B ocanok. Kpome Toro, oopasyercs BTOpon
c1a0bIil 3JIEKTPOJIUT, KOTOPBIN sIBIIAETCS JeTyuyel kucnotoi. [loaromy conu Tako-
ro TUIAa HE MOTYT CYIIECTBOBAaTh B BOJHOM pacTBope. B Tabmuiie pacTBOpuMOCTH
TAKUX COJIEA CTOUT MPOUYEPK.

[Ipu cnuBaHUU pacTBOPOB CyJsib(ara aJIOMUHUS U CYJIb(PUIa HATPUS TOXKE
o0pazyeTcst 0CaJioK U BBIACISAETCS a3 ¢ HEMPUATHBIM 3a1aXoM:
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Al2(SO4)3 + 3 Na2S + 6 H20 — 2 AI(OH)3 | + 3 H2S1 + 3 Na2S0O4

Al 3+ + H20 2 AIOH2+ + H+ S2— + H20 2 HS- + OH-

[Tpu cnuBaHMM BOJHBIX PACTBOPOB XJIOPHUAA Kelle3a M KapOOHaTa HATPHS
peaknus THAPOJIN3a MPOTEKAeT IO KOHIA ¢ 00pa30BaHMEM KOPHYHEBOTO OCaaKa
Fe(OH)3 u ¢ Beinenenuem raza CO2:

2 FeCl3 + 3 Na2CO3 + 3 H20 — 2 Fe(OH)3| +3 CO2 1 + 6 NaCl

OTH CONM B3aUMHO YCHJIMBAIOT TUPOIIU3 APYT APYTa.

Xoa padoThl

OmnpiT Nel. T'maponus coneil, oOpa30BaHHBIX CIA0OBIMU KUCJIOTAMU U CHIIb-
HBIMU OCHOBAaHHSIMU.

B npoOupky Haneiitre npumepHo 1 mu1 pacTBopa coiu kKapOoHaTa HaTpus
(W11 pacTBOPUTE HECKOJIBKO KPUCTAJUIMKOB COJIM B HEOOJBIIIOM KOJIMYECTBE BO-
nel). JIo6aBeTe B poOMpPKY ¢ pacTBOopoM coiid 1-2 karmmu denondranenna. Kak
U3MEHWIACh OKpacka pacTBopa? CrenaiTe BBIBOJ O XapaKTepe Cpelnl B pacTBOPE
cosiu. Hanummre ypaBHEHUS TUAPOIN3a COJIM B MOJIEKYJIIPHOM M HOHHOM (hopmax.

OnbitNe 2. T'maponus colieid, 00pa30BaHHBIX CIA0BIMU OCHOBAHUSAMH M
CHWJIbHBIMU KHCJIOTaMHU.

B npoOupky Haneiite npumepHo 1 M1 pacTBopa COJIM XJIOpHIa aMMOHUS
(W11 pacTBOPUTE HECKOJIBKO KPHCTAIUIMKOB COJIM B HEOOJBIIOM KOJIMYECTBE BO-
1b1). C MOMOIIBIO MHAUMKATOPA (METHIIOBBIN OPAHKEBBIA WJIM YHUBEPCAJIBLHOTO WH-
JIMKaTOpa) ONpeAeIUuTe XapaKkTep cpebl B pacTBOpe uccienyemMoin conu. Hanumm-
T€ YpaBHEHUS TUPOJIN3a COJIM B MOJIEKYJISIPHOM M MOHHOM (popmax.

Omnsit Ne 3. I'maposnus coneit, 00pa30BaHHBIX C1a0bBIMM OCHOBAaHUSMH U Clla-
OBIMU KHCIIOTaMHU.

B npobupky nHaneiite nmpuMepHo 1 M1 pacTBOpa COJIM aleTata aMMOHHUS
(UM pacCTBOPUTE HECKOJIBKO KPUCTAIIIMKOB COJM B HEOOJIBLIOM KOJUYECTBE BO-
Apl). C MOMOLIBI0 YHUBEPCAIBHOIO MHIMWKATOpPA ONPEIEIUTE XApaKTep Cpelnbl B
pactBope conu. Kak u3MeHMsach OKpacka yHuBepcaiabHOM Oymaru? Hanwummre
YpaBHEHUS THIPOJIN3a COJIU B MOJIEKYJISIPHOM U HOHHOM popMax.

OnbiT Ned, T'uaponu3 cofieid, oOpa3oBaHHBIX CUJIBHBIMH OCHOBAaHHUSIMU U
CHWJIbHBIMU KHCIIOTaMHU.

B npoOupky Hanelite npuMepHO 1 MJI pacTBOpa COJIM XJIOpUIa Kamus (Wiu
pPacTBOPUTE HECKOJIBKO KPUCTAJUIMKOB COJIM B HEOOJBIIOM KOJMYECTBE BOJbI). C
MIOMOILBIO YHUBEPCAIBHOIO MHAMKATOPA ONPENEIUTE XapaKTep Cpelbl B pacTBOpE
conmu. Kak n3MeHunach okpacka yHuBepcainbHOM Oymaru? Hamummre ypaBHEHUS
THJIPOJIN3a COJIU B MOJIEKYJISIPHON M MIOHHOM (popMax, eclii OH MPOTEKaeT.

CrnenaiiTe BBIBOJ K pabOTE B IIEJIOM.

KoHTpoJibHBIE BONIPOCHI

1. Kakoil npouecc HaszpiBaeTcss ruapoianzom? Kakue comum MoryT moj-
BEPraTbCsi THIPOIIHU3Y?
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2. KakoBa B3auMOCBSI3b MCIKAY CTCIICHBIO THJAPOJIN3a COJIU U €€ KOHILICH-

Tpauen?

3. Kakas u3 yka3zaHHBIX HIDKE cosieil moasepraercs ruapoausy: NaClO,
Na2Si03, AICI3, Na2S04, Al2S3, ZnS0O4?

4, Kakyto peakuuio cpebl J10KHBI MOKA3bIBATh BOJIHBIE PACTBOPHI HUT-

pata O6apus, HUTpaTa aMMOHMSI, [IMAHKU]IA KaJus, Cylib(aTa amtoMUHUs?

Kourpoabnas padora no teme: «Oxcunl. Kiaccudukanus okcnmoB. Xumude-
CKHE CBOMCTBA, MIOJTyYECHUE.

Bapuanr 1

1. Hanumure popmynel BemecTs: 1-cynbdar Oapusi 2 — kapOoHaT HaTpust 3-
TUAPOKCH]T aMMOHUSI 4 — MEpPOKCUJ BOAOPOJIa S5 — a30THas KUCIOTA

2. 3aKOHYMTE YPABHEHUS XUMUYECKUAX PEAKIIUI:

1 ) Ca0O + N,Os—

2) SO, + NaOH —

3. CocTaBbTe YpaBHCHUSI XUMUUYECKUX PEAKITHA:
OcHOBHOM OKCHJL + KMCJOTHBIA OKCHJI = COJIb

4. BpruucinTe MacCoOBYIO JIOJIO CEPhI B CyJib(aTe HATpUS

5. B 150 r Boas! pactBopuin 50 r xjmopuaa Hatpusi. HaliTiu MaccoByro JA0JII0 COJIH
B [TOJIyYEHHOM pacTBOpE.

Bapuanr 2

1. Hanumure hopmynel BemecTB: 1- cepHas kuciora 2 - oprodocdar kanus 33—
nepManranat kanusi 4 — autpar meau (1) 5 — cunukat Hatpus

2. 3aKOHYHTE YPABHEHUS XUMHUECKUX PEAKIIMIA:
1) MgO + SiO, —
2) K,O + SO; —

3. CocTaBbTe ypaBHEHUS XUMUYECKUX PEAKITUN:
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KucaoTHsbiii okcua + OCHOBHOM OKCH = COJIb
4. BeraucnuTe MacCoBYIO JIOJIO yriepo/ia B KapOOHATE HATPUS

5. B 110 r Boas! pactBopuiu 30 r xsmopuaa Hatpusi. HaliTh MaccoByro JOJIIO COJIH
B IIOJ[yY€HHOM PacTBOPE.

2 cemecTp

JlabopaTopHast padora Ne7.
CKOpOCTh XUMHYECKUX PEAKIINI. 3aBUCUMOCTh CKOPOCTH XMUMHUECKUX Peak-
AN OT pa3IuYHBIX (PAKTOPOB.

OnpiT 1. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHIEHTPAIMM XUMHUYECKHUX
BEILIECTB.

Lenb pabotel: Ha ocHoBanum peakiuu B3aumojerctBus Na,SO, ¢ H,SO,
UCCIIEI0BATh BIUSHUE KOHIIEHTPAMU PEArNPYIOIINUX BEUIECTB HA CKOPOCTh XUMH-
YECKOU pEaKILNH.

Na,S,05; + H,SO, = Na,SO, + Sl, + SOzT + H,0

PeakTuBbl U MaTepuaibl: pacTBOP TUOCYIb(AaTa HaTpHUs, BOAA, PaCTBOP Cep-
HOUW KUCIIOTHI.

OOGopynoBaHKe: TPU CYXUX KOJIObI, CEKYHIOMED.

X0 paboThI:

[IpuroToBuIM TpU CyXHX MPOHYMEPOBAHHBIX KOJIObI. B mepByio BHecnu 5
MJI pacTBopa THocyibdara Hatpusa u 10 mi; Bo BTopyto — 10 mut Tocynbdara Ha-
TpUS U 5 MJI BOJIBI; B TPETHIO — 15 Mut THOCYIb(aTa HaTpHs.

3arem B konOy Nel BHOCcWm 5 mit 4 % - HOro pacTBOpa CEpHOU KHUIIOCTHI,
OJTHOBPEMEHHO BKJIIOYAIHM CEKYHJIOMED: BCTPAXUBAS KOJOY, CIEIUIIN 3a TOsBIIC-
HUEM MYTH B KOJIOE, Jiepka ee Ha ypoBHe ria3. [Ipu nosiBieHnn majieimein MyTu
OCTaHaBJIMBAJIM CEKYHIOMED, OTMedaln Bpems. [Ipoaenanu eme psj aHaJTOTHYHbIX
OTIBITOB.

Pe3ynbTaThl ONBITOB 3aHECTU B Ta0IUILy 1.

Tabmuma Nel.
OtHocutenbHas
No ;(;;p;z;camo KoIaecTEo g;;i‘;;(;TBO I])Bepaeli\g;I i} CKOpOCTb peax-
1007078
MpOGHPKH N 5,05 vy TP M) 450, )t c
V=1rc?
1 5 10 5 160 0,00625
2 10 S) S) 130 0,00769
3 15 - 5 20 0,05000
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[To moTy4eHHBIM JTaHHBIM ITOCTPOUM rpaduK | 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT
MOBBINICHUS KOHIICHTpauu pacTBopa Na,S,;03 (mi1).

I'padux 1

BriBoa:

C yBenmnueHueM KOHIIEHTpamuu pactBopa Na,S;03; m ymenpmenuem H,0
OTHOCHUTEJIbHAs! CKOPOCTh PEAKIIMKA BO3PACTAET.

OnbIT 2. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPaTyphI

Llenr pabotel: HailTh 3aBUCMMOCTH CKOPOCTH PEAKIIMM CMECHU PACTBOPOB OT
TEeMIIepaTyphl.

PeakTuBbl W MaTepualnbl: pacTBOp THOCYIb(haTa HATpUs, PACTBOP CEPHOM
KHUCIIOTHI.

O6opynoBanue: nBe Oonbimue MPOOUPKH, MEpHas Kojba, BOIsSHAs OaHs,
TEPMOMETP, CEKYHIOMED.

X0 paboThI:

3aBUCUMOCTh CKOPOCTH PEAKIUU OT TeMIIepaTypbl MOKHO HAOJI0JaTh Ha
TOM KE CUCTEME

Na2S203+H2S04=Na2S04+S|+S02|+H20

Jlist onbiTa OBUIM B3STHI ABE OOJbIIME POOUPKU. B 01HY M3 HUX MBI HaJIU-
au 10 M pactBopa THocyibdara HaTpus, B Apyryto — 10 mi 4% - HOro pacTBopa
CEPHOU KHUCJIOTHI.

3anucaiu KOMHaTHYIO Temneparypy. Ciuiamn cofep:kuMoe mpoOoupoK B KOJI-
Oy, OJTHOBPEMEHHO BKJIIOYMB CEKYHJIOMEP M OCTAHOBHB €rO IPH IMOSBICHUU Clla-
OO, eZ1Ba 3aMETHON MYTH.

[ToBTOpUIIM OMBIT ABAXKBI C TEM K€ KOJIMYECTBOM THOCYJIb(haTa HATpUS U
CEpHOM KHCIIOTBI, MPEABAPUTENHHO HAarpeB MPOOUMPKY C pacTBOPOM Ha BOASHOM
0ane no Temmnepatypsl Ha 10 u 20 C Bbllie KOMHaTHOW. 3a TEMIEPaTypou ClieuiIn
110 TEPMOMETPY, OMMYLUIEHHOMY B MPOOUPKY C pACTBOPOM COJIH.

Pe3ynbTaThl ONBITOB 3anucanbl B Ta0muiie No2.

[To monmy4eHHBIM JaHHBIM TOCTPOCH TpaduK 2 3aBUCHMOCTH CKOPOCTH pe-
aKIIUHA OT TEMIIEPATYPHI.

Tabmmma No2.
OTHOCHUTENB-
Temme- Kon-so  Kon-Bo Bpemsno-  mas ckopoctsb o
TemnepaTypHbIi
No PaTypa pacT-pa  pacT-pa MyTHEHHs peakium KOd(-(HITCHT
n/_n OTIbITA pacTtBopa
Na25203 H2S04 9= 14, ¥
t,C (M) (M) t,c .
-
1 17 10 10 33 0,030 0,848
2 27 10 10 28 0,035 0,678
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3 37 10 10 19 0,052 0,763
I'paduxk 2

BriBo:
C yBelMUYeHHEM TEMIIEPATYPhl, CKOPOCTh PEAKIIUU YBEIUYUBACTCS.

OnbiT 3. BausiHue MOBEpXHOCTH paszfiesia pearupyromnx BEIIeCTB Ha CKO-
POCTh PEaKIMKU B TETEPOTCHHOU CUCTEME

Lenb paboTel: HaiiTi 3aBUCHMOCTDh CKOPOCTH PEAKIIMU B TETEPOTEHHOM CHC-
TE€M€ MO/l BIUSIHUEM [TOBEPXHOCTH pa3jiesia pearupyroinx BEeIIeCTB.

PeakTuBbl 1 MaTepuanbl: MeJ, COJIsTHAs KUCTOTA.

O6opynoBanue: GuIbTpoOBaIbHAS Oymara, 1B€ IPOOUPKH, CEKYHIOMED.

X011 paboThI:

B3sinu aBa HEOONIBIINX OJIMHAKOBBIX KycOouka Mena, Mpuoian3uTeasHo no 0,5
r. OuH U3 HUX MOJOXKUIIU Ha KycoueK (pUiIbTpoBaHHOW Oymaru U M3MeENIbUuiI B
noponiok. B y1Be mpoOupku HamwiM Mo 5 mi1 pa30aBIIEHHON COJITHOM KUCJIOTHI U
BHECIIM B HUX OJHOBPEMEHHO HAaBECKHU MeJla: KyCOYeK — B OJHY MPOOUPKY, MOPO-
0K — B Jpyryro. OTMETHIIM BpeMsi, KOTOPOE MOTpeOOBaIOCh i MOJHOTO pac-
TBOpeHus mena (t= |, C).

PesynbTaT: B npobupke, Kyaa moJIOKUIN HE U3MEIBYEHHBIN KyCOUYeK, peak-
1Ms MPOTEKaJia ropa3a0 MEIJICHHEE YeM B JIPYyroM, KyJa MOMECTUIN pa3MelbueH-
HBIM MOpOIIOK. B mepBoM ciyyae COJIsIHOM KHCIoTe MoTpeOoBanoch O0bIIe Bpe-
MEHH, 4TOOBI IPONUTATh BeChb MeJl. Peakuus kpaiiHe HeTpeboBarenbHa. aeT npu
KOMHaTHOUM Temmneparype. HeoOs3aTenbHa cuiibHasi KOHIEHTpauusi KUCI0Thl. O0-
pasyetcsi coJib U BoJia. Briziensercs: yriaekucibli ras.

Ypasuenune peakiun: Men - CaCO3 u Cosstaas kucnota - HCI

CaCO3 + 2HCl — CaCI2 + H20 + CO2?

BeiBoa:

Peakiusi B reTreporeHHoOlN cucTeMe MPOUCXOAUT TeM ObIcTpee, ueM OoJIbline
IJIOIIA/Ib COMPUKOCHOBEHHUSI PEArupyOLIUX BEIIECTB.

OmnbiT 4. BausiHue CTENEHW CMEILICHHS PEarupyOINX BEIIECTB HA CKOPOCTh
rEeTEPOreHHOW XUMUYECKON peaKkuu

Lenb paboTel: OnpenenuTh YpOBEHb BIMSHUS CTENEHU CMEIICHUs pearu-
PYIOIIMX BEIIECTB HA CKOPOCTh T€TEPOT€HHON XMMUYECKON PEAKIIUH.

PeaktuBsl u maTepuansl: Hutpat ceunua(ll), vonun kanus.

O06opynoBaHue: IECTUK, CTYIIKA, TUTIETKA.

X0 paboThI:

B cyxoli cTynke OCTOpPOKHO CMEIIaId, HE pacTUpasi MECTUKOM, HECKOJIBKO
kpuctaiuinkoB HuTpara cBuHia (I1) u noguna kanus. Oxpac cMecu He U3MEHUJICS.
3aTeM dHEPTrUYHO PacTepiu KPUCTAIUIBI mecTHKOM. Habimonanu n3MeHeHne okpaca
Ha JKEJITOBATHIA OTTEHOK. J{00aBMIN ITUIICTKOM K CMECH HECKOJIbKO KaIleb BOJIBI U
elle pa3 pacTepiiv, CMECh MOMEHTAJIBHO OKPACHIIACH B IPKO — HKEITHIN LIBET.

OObsicHEHUE TIPOBEJICHHOMY OIBITY B 11eJIoM: Ha Haudano ombiTa B CyXOM U
HEU3MEIbYEHHOM BHJIE BEIIECTBA IJIOXO B3aMMOJICHICTBOBAIIM, TaK KaK UMEJIH Ma-
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JYI0 TOBEPXHOCTh COMPUKOCHOBEHHUs. Kak TONBKO WX HAvald TOJIOYh B OJHOU
CTYIIKE, peakius nouuia HeMHoro ayuduie. [locie Toro, kak go0aBUiIM BOAY, pac-
TBOPEHHBIE BEIIECTBA B3aWMOJICHCTBOBAIM MOJHOCTHIO, B PE3yJIbTATE MPOU3OIILIA
MOJIHAS PEaKIMsl C 00pa30BaHUEM BEILECTBA C SIPKO-KEITHIM IIBETOM.

VYpaBuenue peakuuu: Hutpat cBunna - Pb(NO3)2 u iiogua xanus - 2KI.

Pb(NO3)2 + 2KI= Pbl2 + 2 KNO3

BriBos:

CKOpOCTh TETEPOTeHHOW PEeaKIIMH BO3PACTAET C YBEIUYCHUEM CTEICHU
CMeIIeHusT BemecTB. Peaknus 6€3 MPOMEKYTOYHOTO PACTBOPHUTENS TPOUCXOIUT
JI0X0, TOJIBKO MEXTy KOHTAKTUPYIOIIUMU APYT C APYTOM MOJICKYJIaMH BEIICCTR.

JlabopaTtopnasi paGora Ne§.
Paccmotpenue o6pasioB MeTaiioB, B3aumopaeiicTBie METaIoB ¢ pacTBO-
pamu coiieidi. Metamibl. OCOOEHHOCTH CTpOEHUSI. XUMUYECKUE U (PU3UUECKUE
cBoiicTBa. O011IKE CBOMCTBA MOJIy4YE€HUSI METAIJIOB.

Llenv pabomei: N3y4UTh XUMUYECKHUE CBOMCTBA METAJJIOB HAYYHUTHCS CO-
CTaBJISITh YPABHCHUS PEAKLMUN B3aUMOJCHUCTBUS METAJUIOB C BOJAOM, KUCIOTaMH,
HIEJI0OYaMH.

3aoanue: MpOBECTU pPeaKlMU B3aUMOJICUCTBUS METAIIOB C BOJIOH, IeiIova-
MU, pa30aBIICHHBIMU U KOHIIEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM U a30THOU KH-
CJIOT. BeImonHuTh TpeOoBaHUs K pe3yibTaTaM OIBITOB, OQOPMUTH OTYET, PEIIUTh
3a1aqy.

Teopemuueckoe ssedenue

Mertamibl, UMesl HU3KUE MOTEHIMAJIBI HOHU3AIUH, JIETKO OTHAAI0T BAJICHTHBIE
AIIEKTPOHBI U 00OPa3yIOT MOJIOKUTEIHLHO 3aPSXKEHHBIC HOHBI:

M ?n3 =Mn+.

[ToaToMy MeTaiibl B XUMUYECKUX PEAKIUAX SIBJISIOTCS BOCCTAHOBUTEIISIMU
U CIIOCOOHBI B3aUMOJICUCTBOBATH C PA3JIMUHBIMU BEIIECTBAMU ? OKUCITUTEIISIMH.

PaccMoTprM HEKOTOpBIE TUIIMYHBIE CITyYau TAKOI'O B3aUMOJICUCTBHS.

1. Metaniabsl BBICOKOM XMMUYECKOW aKTMBHOCTHM MOTYT pasjiaratb BOAY C
BBITECHEHHEM BOJIOPOJA ITPU KOMHATHBIX TEMIIEpaTypax:

2K + 2H20 = 2KOH + H2.

2. C KucnoTaMu METAJJIbl pEarupyroT pa3iMuHO B 3aBUCUMOCTU OT aKTUBHO-
CTH CaMOTO METAJIJIA U OKUCIUTEIBHBIX CBOMCTB KUCJIOTHI:

- B paszbaBneHHON CEepHOW KHCIOTE W B pacTBOpax TaJIOT€HOBOJOPOJOB
OKHUCJIUTENIEM SIBIIACTCS HOH H+, MO3TOMY B HUX pacTBOPSIFOTCA METAJIIbI, CTOSIIIINE
B Py HANPSDKEHUAM 10 BOJOPOJA:

Cd + H2S04 (pa36.) = CdSO4 + H2;

Ni + 2HCI = NiCI2 + H2.

- KonuentpupoBaHHas cepHas KMCIOTa SIBIICTCA OKUCIUTENEM 3a cUeT S+6
Y MOXKET MPU HATPEBAHUM OKUCIISITh METAJUIbI, CTOSIIIME B PAAY HANPSHKEHUM MO-
cie Bogoposa. [IpoaykTel €€ BOCCTAaHOBJICHHSI MOTYT OBITh Pa3jIMYHBIMUA B 3aBU-
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CUMOCTU OT aKTUBHOCTU Metaia. [Ipu B3auMOJEHCTBUU C MalIOAKTUBHBIMU Me-
TaJylaMy KUCJIO0Ta BOCCTaHaBIMUBaeTcs 10 SO2:

Hg + 2H2S04 (konu.) = HgSO4 + SO2 + 2H20.

[Ipu B3auMojeicTBUU ¢ 0o0Jiee aKTUBHBIMU METAJJIaMU IMPOJYKTaMHU BOC-
CTaHOBJICHUSI MOTYT ObITh Kak SO2, Tak U CBOOO/IHASI cepa U CEPOBOIOPOI:

Cd + 2H2S04 (xomnir.) = CdSO4 + SO2 + 2H20;

3Zn+ 4H2S04 (koni.) = 3ZnS04 + S + 4H20;

4Mg + 5H2S04 (koni.) = 4MgSO4 + H2S + 4H20.

B 3TX peaknusax 4acTe MOJEKYJ CEPHOU KHUCIOTHI UTPAIOT POJIb CPEBI.

- A30THas KHCJIOTA SBJISIETCS CUIIBHENIIMM OKHUCIHUTENEM 3a cueT N+35. IIpo-
JIYKTBl BOCCTAHOBJICHUS PA3JIMYHBI U 3aBUCAT OT KOHIEHTPALIUKU KUCIIOTHI U aKTHUB-
HOCTH METaJLIA:

HNO3 > NO2 > NO > N20 > N2 > NH4NO3.

[Ipy peaknusix ¢ KOHLICHTPHUPOBAHHOW KHCIOTOM Yallle BCErO BBIIEIACTCS
NO?2. [Ipu B3auMoaeicTBUU pa30aBICHHON a30THOM KUCJIOTHI ¢ MalOAKTUBHBIMU
metayuiamu Beiensiercss NO. B ciydyae Oojiee akTUBHBIX METANIOB BBIJEISETCS
N20O. CunpHo pa3z0aBieHHasi a30THas KUCJIOTa B3aUMOJICHCTBYET C aKTUBHBIMU
MeTajulaMH ¢ 00pa30BaHWEM MOHA aMMOHUS, JAIOIIET0 C KHUCJIOTOW HUTpAT aMMO-
HUSL.

Ag + 2HNO3 (xon1r.) = AgGNO3 + NO2 + H20;

3Ag + 4HNO3 (pa36.) = 3AgNO3 + NO + H20;

4Mg + 10HNO3 (pa36.) = 4Mg(NO3)2 + N20 + 5H20;

4Ca + 10HNO3 (ou. pa36.) = 4Ca(NO3)2 + NH4ANO3 + 3H20.

Al Fe, Cr KOHLIETpUPOBAHHOW a30THOM KHUCIOTON MACCUBUPYIOTCS.

3. Co wenoyaMu pearupyroT METalibl, Jalolre aMm(pOTEPHbIE THIPOKCUIBI
(6epuiiuit, IIUHK, aJIOMUHUNA, OJIOBO, CBUHEII), a TaKXKe€ METaJUIbl, 00JIa/latoniue
BBICOKMMU CTEIICHSIMU OKUCIICHHS B IPUCYTCTBUM CHIIBHBIX OKUCIIUTEIICH:

Be + 2NaOH + 2H20 = Na2[Be(OH)4] + H2;

2Mo + 4KOH + 302 2K2Mo0O4 + 2H20.

Brinonnenne paboTbl

OmneiT 1. BzaumopeiicTBre METaUIOB C BOJIOU

B xpucramnmmzatop ¢ Bomoi 100aBUTh HECKOJBKO Kamenb (eHosadTarenHa.
[TuHIIETOM MOCTaTh KYCOYEK HATpus (MM Kabllvs) U3 CKISTHKU, TJ€ OH XPaHUTCS
MOJI CJIOEM KEPOCHHA, M BBICYLIUTh €ro puibTpoBalibHOM Oymaroil. Hoxxom oTpe-
3aTh HEOOJBLIYIO YaCTh (Pa3MEPOM CO CIIMYEYHYIO TOJIOBKY) M MUHLIETOM IMEepEeHe-
CTH B KpUCTAJIM3aTOp ¢ Bojoi. Uto HabmonaeTcs?

TpeOGoBaHus K pe3yabTaTaM OIbITa

1. CocTaBUTh YypaBHEHHE PEAKIIMK B3aUMOJACHCTBUS HATPUS C BOJIOM.

2. Cnenatp BBIBOJ, KAKME METAJIIbI B3aUMOJICUCTBYIOT C BOJIOM.

OmnwiT 2. JlelicTBue pa30aBIeHHONW U KOHIIEHTPUPOBAHHON CEPHON KHUCIOTHI
Ha METaJLIbI

- B Tpu mpoOupku Hanmuth 1o 2-3 M pa30aBICHHOW CEPHON KHCIIOTHI H
OMYCTHUTh B OJIHY U3 HUX KYCOYEK Keje3a, B PYryl0 - [IMHKA, B TPETHIO - ME/IU.
Kakue meTamibl pearupyroT ¢ KucioTaMu?
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- (ITpoBoauth B BHITSDKHOM mIKady!) B nBe mpoOupku Hamuth mo 2-3 mi
KOHILIEHTPUPOBAHHON CEpHOW KHUCIOTHL. B 0HY M3 HUX OIyCTUTh KyCOYEK LIMHKA,
B JIpyTryio - Kycouek meau. O6e npobupku cierka Harpetb. HaGmonaTe Bbijene-
HUE CEpbl U M0 3aMaxy ONpenesuTh BhIACIAIONIMICS ra3 B nepoi npodupke. Ka-
KOM Ta3 BbIICNSETCS BO BTOPOi poOupke?

TpeOGoBaHus K pe3ybTaTaM OIbITa

1. CocTaBuTbh ypaBHEHHUS peakluii B3aUMOJEHCTBUSI METANIOB ¢ pa30aBiicH-
HOM CEPHOM KHCIIOTOM.

2. CnenaTh BBIBOJ, KaKMe METaJUTbl B3aUMOJICUCTBYIOT C pa30aBIeHHOM cep-
HOM Y COJISTHOM KHUCIIOTAMH.

3. CocTaBuTh ypaBHEHHs peaklUHid B3aMMOJEHCTBHS LMHKA U MEIHU C KOH-
LEHTPUPOBAHHOW CEPHOM KUCIIOTOM.

4. CchopmynupoBaTh IPABUIO B3aMMOICHCTBHS METAJIOB C KOHIEHTPUPO-
BAaHHOMW CEPHOU KUCIIOTOM.

OmnpiT 3. [leticTBre pa30aBiIeHHONW U KOHIICHTPUPOBAHHON a30THOM KUCIOTHI
Ha METaJUIbI

- (IIpoBonuth B BbITsSKHOM Mikady!) B nBe mpoOupku HanmuTh 1no 2-3 mui
pa30aBiIeHHON a30THOM KHUCIIOTBHI U OMYCTUTh B OJIHY M3 HUX KyCOYEK IIMHKA, B
Ipyryto - kycouek Meau. Cnerka HarpeTb 00e npoOupku. Habmtonate BeieneHne
rasa.

- (IlpoBonuth B BBITSKHOM mIKady!) B nBe mpoOupku Hanmuth 1no 2-3 mu
KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI U OMYCTUTh B OJHY U3 HUX KyCOYEK LIMH-
Ka, B IPYTYIO - Kycouek Menu. Kakou ra3 Beiuesnsercs?

TpeOGoBaHus K pe3yiabTaTaM OIbITa

1. CoctaBuTh ypaBHEHHMS pEakUHMi B3aMMOJEUCTBUS LIMHKA U MEIU C pas-
OaBJICHHOW a30THOM KUCJIOTOM.

2. CocTaBUTh ypaBHEHMs PEAKLM B3aMMOJEHCTBHS LIMHKA U MEIHU C KOH-
LIEHTPUPOBAHHOU a30THOM KHUCIIOTOU.

3. CdhopmMynupoBaTh NpaBUIO B3aWMOJAECUCTBUS METAJUIOB C KOHIIEHTPUPO-
BaHHOU U pazdasieHHo HNO3.

OmngiT 4. JlelicTBHE IEIOYN HA METaJIIbI

B nBe mpoOupKM HAJWTH MO 2-3 MJI KOHIEHTPUPOBAHHOI'O pacTBOpa Iie-
Jouyd. B onHy M3 HMX HachlnaTth HEOOJBIIOE KOJIMYECTBO LIMHKOBBIX OIMMUJIOK, B
JIPYTYIO - aJlOMUHHEBOro nopoika. Eciau peakius He uier, cierka Harpetb. Ko-
I71a HAYHETCS MHTEHCUBHOE BBIJCJIICHHE Ta3a, MOJHECTU K OTBEPCTUSAM MPOOUPOK
3KKEHHYIO0 JTy4yuHKY. YTo HaOmogaercs?

TpeOGoBaHus K pe3yabTaTaM OIbITa

1. CocTaBuUTh ypaBHEHHs pEaKlMil B3aMMOJECUCTBHS LIMHKA U AJFOMUHUS C
PacTBOPOM LIEIOYH.

2. CnenaThb BbIBOJI, KAKWE METAJLIBI PEarupyroT CO MIET0YaAMHU.

3a1ayu ¥ yIpaxxHEeHUs 111 CaMOCTOSITENBHOIO PELICHUS

14.1. 3aKOHYUTH U YPABHATH PEAKIUU:

a) Ba+H20=...;6) Sn + NaOH + H20 = .. ;

B) Sn + HNO3 (pa36.) = ...; r) Hg + H2SO4 (xoH1r.) = ....
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14.2. 3akOHYUTh U YPAaBHATH PEAKLINU:

a) Cd + H2SO4 (pa36.) = ...; 6) Be + NaOH + H20 = .. ;

B) Bi + HNOS3 (koni.)=...;r) Li+ H20 = ....

14.3. Kakue u3 nepeuucieHHsix MeramioB (Mg, Mn, Hg, Au, Al, Cd, Ag)
pactBopsitorcs B pazdasinennor H2SO4? HanucaTh ypaBHEHUs peaKIIHii.

14.4. 3aKOHYUTH U YPABHATH PEAKLINU:

a) Mg + HNO3 (pa36.) =...; 6) Sn + KOH + H20 = .. _;

B) Ni + H2SO4 (xorm.) = ...; 1) W + HNO3 + HF = H2[WF8&] + ....

14.5. 3aKOHYUTH U YPAaBHATH PEAKIIUU:

a) Ga+ NaOH + H20 = ...; 6) Bi + HNO3 (pa36.) = ...;

B) La + H20 =* ...; 1) Co + H2S04 (xon11.) = ....

*DneKTpOoJHBINA MOTEHIIMAN JaHTaHa -2,55 B.

14.6. 3aKOHYUTH U YPABHATH PEAKIINU:

a) Rb+ H20 =...; 6) W + Na2CO3 + NaNO3 Na2WO0O4 + .. ;

B) Be + KOH+H20 =...;1) Sn+ HCl = ....

14.7. 3aKOHYUTD U YPABHATH PEAKIUU:

a) Pb + NaOH+H20=...;6) Fe+ 02 =...;

B) Ni + HNO3 (koHi.) = ...; ) La + H2SO4 (pa36.) =* ....

* DJIeKTPOAHBIN MOTEHIIMAI JlJaHTaHa -2,55 B.

14.8. 3aKOHYUTH U YPABHATH PEAKIIUU:

a) Ga + H2SO4 (pa36.) =* ...; 6) Cd + HNO3 (koH11.) = ...;

B) Sr+ H20=* .. ;1) Al+C ....

* DJIeKTPOAHBIN MOTEHIIMAN CTpoHIUA -2,88 B, rammus -0,53 B.

14.9. 3aKOHYUTE ¥ ypaABHATH PEAKLINN:

a) Mn + HNO3 (pa36.) = ...; 6) Al+ KOH + H20 = .. ;

B) Ca+ H20 =...;1) Fe + H2SO4 (pa36.) = ....

14.10. 3aKOHYHTH U YPaBHATH PEAKIIUU:

a) Ta+ HNO3 + HF = H2[TaF7] + ...; 6) Cs + H20 = .. .;

B) Ag + HNO3 (pa36.) =...;1) Al+ HCl = ....

14.11. 3aKOHYHTH U YPaBHATH PEAKIIUU:

a) Zr+ HNO3 + HC1=ZrCl4 + ...; 6) Rb + H20 = .. ;

B) Mn + HNO3 (koH1t.) = ...; 1) Sn + KOH + H20 = ....

14.12. 3aKOHYHUTH U YPaBHATH PEAKIUU:

a) Mo + NaNO3 + NaOH Na2MoO4 + ... ; 6) N1 + H2SO4 (pa36.) = ...;

B) Ni + H2SO4 (koHi.) = ...; ) Mg + H20 ... .

14.13. 3aKOHYNTH U YPAaBHAThH PEAKIIUU:

a)Na+H2=...;06)Zn+ CH3COOH = .. ;

B) Sn + H2SO4 (konu.) = ...; r) Ca + HNO3 (ou. pa36.) =....

14.14. 3aKOHYNUTH U YPaBHATH PEAKLUU:

a) Hg + HNO3 + HCl = HgCl2 + ...; 6) Co + HNO3 (xoH11.) = ...;

B) K+ H20 = ... ;1) Sc + H2SO4 (pa36.) =* ....

* DIIeKTpOHBIN MOTeHIHMAaN ckauaus -2,01 B.

14.15. Kakue u3 nepeuucnennbix metamioB (Cu, Ca, Hg, Au, Fe, Cr, Ag,
Al) pactBopsirorcst B HC1? HanucaTts ypaBHEHHS peakituii.
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14.16. 3aKOHYUTD U yPABHATH PEAKLUU:

a) Nb + HNO3 + HF = H2[NbF7] +...;6) Li+ N2 =..;

B) Pb + KOH + H20 = ...; 1) Fe + HNO3 (pa36.) = ....

14.17. 3aKOHUHTH U YPABHATH PEAKIIUU:

a) V+KOH + 02 KVO3 + ...; 6) Sn + HNO3 (xon11.) = H2SnO3 + .. .;
B) Ag + H2SO4 (xomit.) ...; ) Mn + H2SO4 (pa36.) = ....

14.18. 3aKOHYHTH U YPAaBHATH PEAKIIUU:

a) Pt + HNO3 + HCI = H2[PtCI6] + ...; 6) Fe + H2SO4 (koH11.) ...;
B)Al+S ...;1)Sn + KOH+H20 = ....

14.19. 3aKOHYUTD U yPABHATH PEAKLUU:

a)Fe+CI2=...;6) Be + KOH+ H20=..;

B) Cd + HNO3 (pa36.) = ...; r) Sn + H2SO4 (pa36.) = ....

14.20. 3aKOHYUTD U yPABHATH PEAKLUU:
a)Ca+H2=...;6)Mn+HCl=..;

B) Mo + Na2CO3 + NaNO3 Na2MoO4 + ...; r) Cd + HNO3 (pa36.) = ....

JlabopaTopHas padora Ne8.
Paccmotpenue o0pa3ioB MeTamioB, B3aumoneicTBie METAIIJIOB C pacTBOpaMu
conieil. Mertamibel. OcoOeHHOCTH CTpOeHUs. XUMUYECKUE U (PU3NUECKIE CBOMCTBA.

OO01Me cBOWCTBA MOJTYYEHUS METAJIIOB.

e padoThI: H3y4eHUE XUMUYECKUX CBOMCTB METAJUIOB U UX COECAUHEHHUM.
Kparkue Teoperuuyeckue cBeieHus.

Metaaabl B nepuoauueckor cucrteme Haxoasrcda B I, 11, Il rpynmax, B mo-
OouHBIX moArpymnmnax Bcex rpymm. Kpome Toro, Meramiamu sBISIOTCS HaubOosee
Tspkenbie dnemMenTsl [V, V, VI u VII rpynm.

OCOOEHHOCTBIO CTPOSHMSI aTOMOB METAJUIOB SIBISICTCS HEOOJBIIIOE YHCIIO
AJIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM YPOBHE, KaK MPaBUJIO, HE TIPEBBIIIAIONIECE
TpEX. ATOMBI METAJJIOB JIETKO OTIAIOT 3JIEKTPOHBI U SIBIISIIOTCS XOPOIIMMHU BOC-
CTAHOBUTEIISIMHU.

Mertaiibsl MO0 UX aKTUBHOCTH PACIOJIOKEHBI B PsJl, HA3bIBAEMBIN AJIEKTPO-
XUMHUUYECKUM PSJIOM HAIPSKEHUN METaJIOB.

Li Rb K Cs Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb H Sb Bi Cu Hg
Ag Au
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Mertasuibl, CTOSIIIME B SJIEKTPOXUMHUYECCKOM PSIAY HAMPSHKEHUA METAILIOB 10
BOJIOPO/Ia, MOTYT BBITECHSTH €r0 M3 PACTBOPOB KHCIOT, @ BCIKUM METaJUI, CTOS-
il OJMke K Hadally psifia, MOXKET BBITECHTh (BOCCTAHABIMBATH) MOCIEAYIONINE
U3 pacTBOPOB HUX COJIEM.

1.Meramibl, pacnofio)KeHHbIE B Haualle psAaa - OT JIMTHUS JO MarHusi —
BOCCTaHABIIMBAIOT BOJIOPOJ] U3 BOABI C 00pa30BAHUEM IIETIOYU:
2Na + 2ZHOH — 2NaOH + H,1.

2. Meranibsl MeHee aKTUBHBIE (OT MapraHiia /10 JKelie3a), BOCCTaHABINBas U3
BOJIBI BOJIOPO/, 00pa3yroT OKCH/IBI:
3Fe + 4H,0 —» Fe30,4 + 4H,1.

3.Meramibl pearupyroT ¢ KUCIOTaMU. B3aumojielicTBre METallioB 3aBUCHUT
OT UX aKTUBHOCTH (CM. DJIEKTPOXUMHUYECCKUM DPSIIOM HANPsDKCHUH METaJIOB) U OT
KOHIICHTPAITU! KUCIIOTHI:

a) kucnotsl HCI, H3PO4, H2SO4pass) pearupyror co Bcemu MeTamiaMu (Kpo-
Me PDb), KoTopble CTOST B psay HANPsOKESHUEH 10 BOAOPOJA, IPH STOM BBIIACIACTCS
BOJIOPOJ;

Zn + 2HCI - ZnCl, + H,1.

0) xounentpupoBannas H,SO, npu HarpeBaHWM pearnpyeT cO BCEMHU Me-
tayiamu (kpome Pt u Au), mpu 3TOM BOJOPOJ HE BBIICISCTCS; C TSDKEIBIMU (ILJI0T-
HOCTB > 5 1/ cM°) Metamtamu o6pasyer ra3 SO, (oxcun cepst (IV)); ¢ Goee ak-
THBHBIMH JIETKMMH (IUIOTHOCTB < 5 T/ ¢M°) MeTamiamu Beinemsiercst HpS (cepoBo-
JOpON):

Cu +2H,S04 (con) = CUSO4 + 2H,0 + SO,1.

B) koHueHTtpupoBanHasi HNO; C mieouHbIME U 1I€TT0YHO3EMENbHBIMU Me-
tayamu oopasyet ra3z N,O — okcunp azora (1V), ¢ ApyruMu TSHKETIBIMU METalIaMH
— okcup azota (1V) NO,:

Ca+ 10HN03(K0HH_) — Ca(N03)2 + N,O +5 H,0
Cu + 4HNOg3(oun) = CU(NO3), + NO, + 2 H,0O
r) pasbaBienHas HNO; B3aumojmelicTByer C MIEJIOYHBIMM U IIETIOY-

HO3EMENBHBIMU METaJNIaMH, a Takxke ¢ Zn, Fe, Sn, mpu sTom Beigensercs raz NHs
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(ammuak) mim oopasyercst conb ammoHust (NH3 + HNO3; =NH;NO3), npu peakiuun
C OCTANBHBIMU MeTalIaMd (IUIOTHOCTH > 5 1/ cM°) oGpasyercst okcry asota (11)
NO:

Ca + 10HNO;a55) — 4Ca(NO3), + NH4NO3 + 3 H,O

Cu + 4HNOg3(pass) — 3CU(NO3), + 2NO + 4H,0

n) xkucaotel H,CO3,H,SO3, CH3;COOH — ciabbie, B3aUMOJEHCTBYIOT C aK-
TUBHBIMU METAJIJIAMU:

2CH3;COOH + 2Na — 2CH3;COONa + H,

4, KaxIpIil TOCIe YoM METAJT MOYKET OBITh BOCCTAHOBJIEH M3 PAacTBOpa
coJii peapiaymum metauiom: Fe + CuSO, —» FeSO,4 + Cu.

Ilepexoanbie MeTa/uIbl pacnonoxkensl B [lepuonnueckoit cucreme ¢ 4 no 7
nepuoji. [lepexoHbie MeTaIbl, CUMBOJIBI KOTOPBIX PACHOJIOKEHBI B caMOU Tab-
JIMIIE, HAa3bIBAIOT (-3JIEMEHTaMH, a T¢ JIEMEHTBI, CAMBOJIBI KOTOPBIX PACIIOIOKEHBI
B HIKHEN dacTu [leprnoandeckoi CUCTEMBI, HA3bIBAIOT JAHTAHOUJAMH U AKTHHOU-
namMu win f-anemeHTamu.

Amepomepnvie okcuowl - ORCHABI NIEPEXOAHBIX METAJLIIOB.

Ceoiicmea.

1. AMdoTepHbIe OKCHIBI HE paCTBOPSIIOTCS B BOJIC.

2. AMbOoTEepHBIE OKCHIBI, pearupysi C OCHOBHBIMH U C KUCJIOTHBIMU OKCHJIa-
MU, JAIOT COJIU:

AlLO; + K0 — 2KAIO,,
Al,O3 + 3SO3 = Aly(SO,)s.

3. AmdoTepHbIe OKCHUIBI, pearupys ¢ OCHOBHBIMU WJIA KUCIOTHBIMU THJIPO-
KCUJaMHU, Jal0T COJIU:

Zn0O + 2KOH —» K,Zn0O,; + H,0,
Zn0O + H,SO, —» ZnSO, + H,0O

4. CooTBeTCTBYIOIIUE aM(POTEPHBIM OKCHIAM THUIPOKCHUJIBI 00JIaIal0T am-

(dboTepHBIMU CBOMCTBAMU:

Zn(OH), — Zn** + 20H" - kak ocnosanue
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H,ZnO, > 2H" + ZnOzz' - KaK Kucioma
AM@oTepHbIe THAPOKCHBI - 3TO TaKUE THIPOKCHUIBI, TJ¢ PAaCTBOPCHHAS B
BOJIC YaCTh, TUCCOIMUPYET HA KATHOHBI BOJAOPO/IAa, METAIIA M aHUOHBI THAPOKCH-

1a U KUCJIOTHOT'O OCTaTKa.
Zn(OH), = Zn* +20H,  H,ZnO, s 2H" + Zn0,”

Ilonyuenue:
1.B3auMopeiicTBuEM MEPEXOJHBIX METAJUIOB (MOCJE YyNajJeHUs OKCHIHON
MIJIEHKH) C BOJIOM:
2Al + 6H20 = 2AI(OH)3d+ 3H,71
2.B3anMozeiicTBre coieli co MmeI0uYaMu:
ZnCl, + 2KOH — Zn(OH),! + 2KCI
3. BzanmonencTBrueM coiled ¢ KUCIOTaMHU:
Na[AlI(OH),] + HCI — AI(OH);d+ NaCl + H,O
Ceoiicmea:

1. I[I/ICCOIJ;I/II/IpyeT Ha MOHBI paCTBOPCHHAA B BOAC YaCThb aM(bOTepHOFO TUmI-
poxcuaa: Zn(OH), s Zn(OH)" + OH s Zn*" + 20H

H,ZnO, 5 HZnO” + H* sZn0,” + 2H'
2. BzauMogelcTBHE ¢ KUCIOTHBIMU OKCHJIAMH, KUCIIOTAMU U KHUCJIBIMHU CO-
JISIMHU
2Cr(OH); + 3503 — Cr,(S0,); + 3H,0
Al(OH); + 3HBr — AIBr; + 3H,0
Zn(OH),+ 2NaHSO, —» ZnSO, + Na,SO, + 2H,0
3. B3auMoI€CTBYIOT C OCHOBHBIMU OKCUJAMH, OCHOBAHUSIMHU U OCHOBHBIMHU
COJISIMU:
Zn(OH); + Li,0 — Li,Zn0O, + H,0
Zn(OH), + Ba(OH), —»Bazn0O, + 2H,0
4. ITonBepraroTcs pa3ioKEHUIO TPU HArPEBAHUU:

2A|(OH)3 - A|203 + 3H20
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IIpuOopsbl U peaKTUBBI:

- IITaTUB C MPOOUPKAMU, TUTIETKA, JePKATENb Il MPOOUPOK, CIUPTOBKH, CITUYKH,
CTEKJISIHHAs MajouKa.

- pacTBOpBI: CEpHOI KHMCIOTHI, THAPOKCUIA HATPHUS; PACTBOPHI COJeil: cymnbdat
meau (I1),xmopuz nuHKa, CyabhaT aTlOMUHMS, CYJIb(GaT HATPUs; KYCOUKH: I[MHKA,
MeJu.

Iopsiiok BbINOJTHEHUS] PadOTHhI.

Onwvim Ne 1. Bzaumoodeiicmeue memasnog ¢ pacmeopamu Kuciom.

Xon pabotel: B Tpu mpoOupKu MOJOXKHUTH: B TEPBYIO KYCOYEK MArHHUS, BO
BTOPYIO — TpaHyJly IIMHKA, B TPETHIO — Meb (KycOUueK MPOBOIOKH). [IpuinTh BO
BCE MPOOUPKU | MIJT pacTBOpa CEPHOM KUCITOTHI.

3anucate HaOmoneHus B Tabmuny «Odopmienue oruera». CpaBHUTH CKO-
POCTh MIPOUCXOASIUX peakiuil. [loueMy B 0J1HON U3 TPOOUPOK peakius He UIET?
JlaTh 0O0bsicHeHue. 3anucaTh YpaBHEHHUS PEeaKIUi B MOJICKYJIIPHOM U HOHHOM BH-
Jax.

Onvim Ne 2. Bzaumooeiicmeue memannog ¢ conamu.

Xoxa paGoTel: B 0Hy TpoOMpPKY MOJIOKUTE OAHY IpaHyJly HMHKA U MPUIUTh
pPacTBOpP MEIHOTO KYIOpOca, BO BTOPYIO — KYCOUYEK METHOM MPOBOJIOKH U MPWINATH
pacTBOp cysbdaTa HaATPHsL.

3anucath HaOmogeHust B Tabmuny «Odopmienue otuera»y. COCTaBUTH
CXEMY AJIEKTPOHHOTO OajlaHCca B OKHCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKITUSIX.

Onvim _No 3. Ilonyuenue 2uopokcuoa yuHKaA U UCHbIMAHUE €20 AMPOMEPHbIX

ceoicme.

Xox pabotsl: B 1Be nmpoOupku HAMHUTH 10 5-6 Kamnenb pacTBOpa COJIM IMHKA
¥ OYEHb aKKypaTHO II0 KaIuisiM JO0OaBUTH B HUX PACTBOP IIEIOYM A0 TMOSIBICHUS
ocajka.

3areM B 0JiHy MPOOHUPKY 100aBUTH 2-3 KaIlIu pacTBOpa CEPHOM KUCIIOTHI.

B apyryto 1npoGupky A00aBUTh H30BITOUHOE KOJUYECTBO IIEJIOYH

(10 pacTBOpEHHUS OCajKa).
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3anucate HaOmogeHuss B Tabmuny «Odopmienue ortdeta». CoCTaBUTH
YpaBHEHUS PEaKLMil B MOJICKYJISIPHOM U HOHHOM BUJIE.
Onvim Ne 4. ITonyuenue 2udpoxcuoa meou u uzyueHue €20 ce0licme

Xoxa pabotel: 13 uMmeromuxcsi peakTUBOB MoiyunuTh ruapokcun meau (II).
VYka3zatb 1BeT ocagka. Harpers mosydeHHOE BEIIECTRBO.

3anucath HaOmoAeHUs B Tabnuny «OdopmieHue otdyeray. UYto nmpousoi-
JIET C OCaJKOM IMPU HarpeBaHUU?

CocraBbTe ypaBHEHUS Peakliidi B MOJIEKYJISIPHO U MOHHOM BHJIE.

Odopmiienue oTuera

HazBanue paboThl. HaGnronenus. YpaBHEHUS pEaKUU.

YcnoBus IIPOBCIOCHUA. BI)IBOI[.

BbiBoabI 10 padoTe (0OTBETUTH HA BONMPOCHI).
KakuMu XMMUYeCKUMU CBOMCTBaMM 00JIaJJal0T METaUIbl. YKa3aTh, METal-
JIbl, KOTOPBIE MOTYT BBITECHSTH BOAOPOJ U3 PACTBOPOB KUCJIOT U METAJUIbI KOTO-

PBIE MOTYT BBITECHSTH APYIHE METAIIIBI U3 PACTBOPOB UX COJIEH.

IIpakTuyeckoe 3ansaTre Ne3 1o teme: «PelieHne 3KCIepUMEHTAIBHBIX 33/1a4 Ha
pacIo3HaBaHUE HEOPTAaHUYECKUX BEIIECTBY.

[lemm ypoka: yMeTh JOKa3bIBaTh OMBITHBIM MTyTEM COCTAB M3YUEHHBIX BEILIECTB, IPO-
BOJIUTH PEAKIIMN My BEIIECTBAMH B PacTBOPE, MOMy4aTh HOBBIC BEILIECTBA M3 MMEIOIIIMXCS
PEaKTHBOB; 3aIMCHIBaTh YPABHEHHUS PEaKIUii B MOJIEKYJIIPHOM, HOHHOM; TIPOBOJIUTH HAOITIO-
JICHVIST; JIeTIaTh BBIBOJIBI; CIIOCOOCTBOBATH COBEPIIICHCTBOBAHUIO YMEHHS OCYLIECTRIIITH CaMo- U
B3AMMOKOHTPOJIb 32 PE3YJILTaTaMi MPOBEICHHOTO XUMUYECKOTO SKCTIEPUMEHTA, YMEHHSI CBOE-
BPEMEHHO 0(hOPMITITH OTUET O TIPOJIENIAHHOM padoTe, PalMOHATIBHO PACTIPETIENss CBOE BPEMST; CO-
OMFONATH TPaBKUIA IO TEXHHUKE OS30IMaCHOCTH; PasBUBATH MHTEPEC K M3YUEHHUEO TPEIMETA.

CrpykTypa ypoka:
1.Opranu3zatmonssiii 3tarn (1-2 MUHYTbI)
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[TpuBeTcTBUE, ONMpEENIeHNE OTCYTCTBYIOIIMX, POBEPKA TOTOBHOCTH YUAIIIUXCS K
YPOKY, TIPOBEPKa MOATOTOBJIEHHOCTH KaOWHETAa K MPOBENEHUIO MPAKTHYECKON PaboTHl,
OpraHu3alsi BHUMaHUsI.

2.3Tarn npoBepKH JOMAIITHEro 3a1aHusl (5-6 MUHYT)

Ha nom yuanmimMcst ObII0 33/1TaHO: COCTABUTH TUIAH PEIIEHHS SKCIIEPUMEHTATBHBIX
3a/1a4 U 3aMKcaTh YPaBHEHHUS] COOTBETCTBYIOIIMX PEAKIIHH.

B Tedenune m3yudeHust Tembl "MeTauibl" yUuTENIEM aKIIEHTUPOBAJIOCH BHUMAHHUE
yyaluxcsi Ha BONPOCaX M YPaBHEHUSIX XUMHYECKUX PEAKIMiA, KOTOphIE MOI'YT BCTpe-
TUTHCS B MMPAKTHYECKUX paboTax. B TeTpamsx ydarmmxcst BeIZIETICH JIHCT, TIIE OHU 3aITHChI-
BAlOT COOTBETCTBYIOIIME YPABHEHUS PEAKIIMIL. DTUM MaTepPUAIOM y4allluMCs PEKOMEH-
JIOBAHO TIOJTL30BATKLCS TTPH BBITTOTHEHUH MTPAKTHICCKON pabOTHI.

3. Dtan NoBTOPEHUS! TEXHUKKU O€30MaCHOCTH MPH BHIMOJHEHUN XUMUYECKOTO JKC-
niepuMenTa (4-5 MuHyT). JleMOHCTparwst pe3eHTaluy | ()POHTATHHBIA ONPOC yIaIXCSL.

4. Dran pacnpe/iesieHus 3a/JaHU 110 BapUaHTaM U CTENIEHH CJIOKHOCTH.

OTan BBINOJIHEHHUS IPAKTUYECKOM paboThl M OPOPMIICHHSI OTYETA.

5. Ortan uHGOPMHUPOBAHUS yHalUXCS O JIOMAITHEM 3ajaHuu. KpaTkuil HHCTpyK-
Ta’K 110 BBITTOJTHEHUIO JIOMAIITHETO 33/IaHUSL.

Xoa ypoka

l. Opranmanuonnblii MoMeHT. [1oAroToBKa K NpoBeIeHUI0 NMPAKTHYe-
CKOi1 padoThl.

(1-2 Mun)

1 Tlpuserctue. Yunress MpoBepsieT TOTOBHOCTH OOYHAOLIMXCS K YPOKY
2. Oprasvzanyst BHAIMAHYS, TIOCTAHOBKA TN YPOKA

Il.(5-6Mun)  becena o xo/e nMpoBeICHKS PaOOTHI:
Kakue TpyaHOCTH y Bac BOSHUKIIM MPU MOJTOTOBKE 33laHUI NPAKTUUECKOM pado-

Kak moxHo onpenenuts PH+ - cpemy pactBopa?

Kakue peakimu Ha3bIBarOT Ka4eCTBEHHBIMU?

Kaxwie kayecTBeHHbIE PEaKTUBBI BbI 3HACTE IS OMPEIETICHNS KATHOHOB M aHUOHOB?

1. (5vun) HHCTpYyKTX 1O TEXHUKE OE30MACHOCTH MPH PabOoTe C KUCIIOTAMU, 111e-
JIOYaMH, COJISIMU, JTAOOPATOPHOM MOCY/ION, —HarpeBaTe/IbHBIMU IPUOOPaMH.

IVV. Pacnpenenenusi 3a1aHuii 0 BAPHAHTAM U CTENIEHU CJI0KHOCTH.
IIpoBenenne npakTu4eckoii padorsl. (15 —20 muH)

BeimomnHsieM Bee JeHCTBYS, ONMCAHHBIE B YUEOHUKE. YUallecst JOJDKHBI Pacrio3HaTh
BBIJIAHHBIE BEIECTBA, TIPY 3TOM, UM HEM3BECTHO B KaKOW MOCIIEIOBATEIBHOCTH OHH PACTIO-
noxkeHbl. O0y4arormecst paboTaroT B Iape U MOTy4atoT 3a/IaHUsI IT0 BapUAHTAM.

1 BapuanT

B Tpex BblmaHHBIX MpOOMpKax HaxoasaTcs TBepable Oenbie BemiectBa: NaOH.
K,CO03, BaCl,. Jng pacnio3HaBaHusl JaHHBIX COEIMHEHUI pacTBOpuM uX B Boze. [locne
3TOro 100aBUM BO BCe 3 MPOOUPKU pacTBOp cepHOM KUCIOTHI. [1o pesynbraram BU3y-
AITbHBIX HAOJTIOJICHUH CZIeTIaéM BBIBOJ] O COSMHEHUSX, HAXOISAIINXCS B IPOOUPKAX:

a) 2NaOH + HZSO4 = NﬂzSO4 + 2H20

2Na” + 20H- + 2H" + S0,°- = 2Na" + S0,°- + 2H20

63



OH- +H'=H,0
Het BUIuMbIX M3MeHEHUH, HO €CITU TTOTPOTaTh MPOOUPKY PYKAMH, MOYKHO TIO-
9yYBCTBOBATH TCILJIO, T. K. PCAKIINHU HefITpaJIHSaHHI/I ABIAIOTCA 3K30TCPMHUYCCKHUMU,
IMPOTCKAIOT CO 3HAYUTCIBHBIM BBIICJICHUCM TCILIA. B YUCTYIO HpO6I/IpKy IIOMCCTUTDH
CHOBa 2TO BCHICCTBO H IIO0 KalllIAM I[O6aBI/ITL HHIAUKATOP q)eHOH(i)TaHeI/IH, PacTBOp
CTaHCT MAJIMHOBBIM LIBECTOM, 3HAYUT 34CCH IICIIOYb.
6) K2C03 + 2H2804 = K2804 + HZO + C02
2K + C04%- + 2H" + S0,%- = 2K* + S0,%- + H,0 + C0,
C0z%- + 2H" = H,0 + CO,
B JAHHOM cnyqae, Ha6J'IIOI[aeM BBIJICJICHHUC er'IeKI/ICJ'IOFO rasa.
B) BaCl, + H,S0, = 2HC1 + BaSO4l
Ba” +2Cl- + 2H" + 250,% = 2H" + 2CL- + BaS0,,
Ba® + 2S0,” -= BaS0,,
HaOmrogaem BeiesieHue OEJI0ro ocaaka.

2 BapuaHT

B Tpex BbITaHHBIX MPOOUPKaX HAXOIATCS TBep/bIe Oenblie BemecTBa: Na2SO4.
CaC03, KCI. [lns pacrioHaBaHUS JTaHHBIX COSIMHEHUN pacTBOPUM UX B Boze. B of-
HOM TIpOOUpKE B BOJIE HE PACTBOPUTCS TBEPIOE BEILIECTBO, 3HAYUT ITO KApOOHAT KaJIb-
. [loce aToro 106aBuM B 4HCTYIO IPOOUPKY HCCIIEYyEMOE BEIIECTBO U MO KAILISIM
J00aBUM PEAKTHUBBI , MOKA3BIBAIOIINE KAYECTBEHHBIM aHAIN3 HA aHUOHBI 3TUX COJIEH,
must atoro ucnons3yem : HCL, BaCL2 . [lo pesynbTatam BU3yallbHBIX HAOIIOACHUIA
clielaeM BBIBOJ] O COSTMHEHUSIX, HAXOISIIUXCS B IPOOUPKAX.

1) B oaHy u3 HUX 100aBUM pacTBOp XJIOpuAa Oapus U €CIIM TaM HaXOJATCs
CyJb(haT-aHMOHOB, TO BBINAZET OBl 0caA0K Cylb(haT Oapusi:

Na,S0, + BaC1, = 2NaCL + BaSO4 | 2Na* + S0, + Ba®" + 2CL =
BaS0,, + 2Na" + 2CL-

Ba®* + S0,°- = BaS0,

2) B apyryro npoOupky mpuiibeM pacTBOp COJITHOM KHCJIOTBHI, €CITH BhIJIE-
JIUTCS Ta3, 3HAYUT 3TO KapOOHAT KAITBITHS:

CaCO; + 2HCL = CaCL, + H20+CO2 Ca’* + CO3 % + 2H+ +2CL-
= Ca*" + 2CL- + 2H20 + CO2

CO3 2- +2H+=H20 + C02

3)B ocTaBuieiics npoOUpKe METOJOM HUCKIIOYEHHUS] Mbl OOHAPYKUBAEM XJIO-
PUJ KaJIUsl UM MOKHO JI00aBUTh K HEM3BECTHOMY BEIIECTBY HUTpAT cepedpa, npu
ATOM BBITIAJIET OEJbIM TBOPOKHUCTHIN OCa0K- XJIOpU cepedpa.

KCI + AgNO03 = KNO03 + AgCl] K+ + CL- + Ag+ + NO3- = K+
+ NO03- + AgCl |

Cl- + Ag+ = AgCl]

Habmomaem BeIeIcHHE OEJI0r0 TBOPOKHUCTOTO OCaIKA.

3 BapuaHT

B Tpex BeImaHHBIX TIPOOMpPKAx HaxonmaTcs TBepable BemiecTBa: Na2SO4.
CaCo03, Ba(NO3)2. [Ins pacmo3HaBaHus JaHHBIX COSOUHEHHH PACTBOPUM HX B BO-
ne. B oxgHo#t mpoOupke B BOAE HE PACTBOPHUTCSA TBEPJOE BEIISCTBO, 3HAYUT ITO

64



kapooHat kanpius. [locne 3Toro 106aBUM B YUCTYIO IPOOHPKY HUCCIEAYEMOE Be-
HIECTBO U M0 KaruisiM J0OaBUM PEAKTUBHI , MOKA3BIBAIOIME KAUECTBEHHBIN aHAIN3
Ha aHUOHBI 3TUX conell, s storo ucnonszyeM : HCL, BaCL2 . 1o pe3ynbraTtam
BU3YaJIbHBIX HAOJIOJIEHUN CIIeJIa€M BBIBOJ O COCAMHEHUSX, HAXOALIUXCS B MPO-
OupKax.

1)B onny u3 HUX 100aBUM pacTBOp XJIOpHa Oapusi U €clid TaM HaXOJsuTCs
CyJib(paT-aHUOHBI, TO BBINAJIET OBl 0caloK cyibdaT oapus:

Na2S04 + BaC12 = 2NaCL + BaSO4 | 2Na+ + S042- + Ba2+ + 2CL
= BaS04 |+ 2Na+ + 2CL-

Ba2+ + S042- = BaS04

2)B apyryro npoOUpKy NPUIBEM PACTBOP COJISTHOW KUCIOTHI, €CJIA BBIIEIHUT-
Cs Ta3, TO ATO KapOOHAT KaJIbITU:

CaCO3 + 2HCL = CaCL2 + H20+CO2 Ca2+ + CO3 2- + 2H+
+2CL- = Ca2+ + 2CL- +2H20 + CO2

CO3 2- + 2H+ =H20 + C02

3)B ocraBieiics mpoOupKe METOI0M UCKIIOYEHHUSI Mbl OOHApY>KHMBAaeM HUT-
pat 6apus.

4 BapMaHT

B Ttpex BmimaHHbIX mnpoOupkax Haxonsarcsa pactBopbl: NaCL, ALCLS3,
FeCL3. [Ins pacrno3HaBaHus JaHHBIX COSAMHEHHUM HCTIOIb3YEM THAPOKCU] HATPHUSL.
[Tocne 3Toro 106aBUM B YUCTYIO MPOOHUPKY UCCIEAYEMOE BELIECTBO U MO KaIIsM
no0asisieM 1ienioub Jlo pesynprataM BU3yalbHBIX HAOMIOAEHUN CAEIaeM BBIBOJ O
COEJIMHEHHUSX, HAXOJAUIUXCS B IPOOUpPKaX.

1) Ecnm 370 BemecTBO XJI0pua HATPUs, TO BUAUMBIX U3MEHEHHUI HEe Oy/eT.

2)Ecnu B nmpoOHpKe XJIOPUA aTOMUHHS, TO BBIIAAET OENbId CTYIEHUCTHIN
ocanok ruapokcuaa amomunus (11).

AICI3+3NaOH+=AIl(OH)3 | +3NaCl

AL3+ +3CL-+3Na++30H-+ =AL(OH)3|+3Na++3Cl-
AL3++30H-=AL(OH)3|

3) Ecnu sro BemectBo xiopup xene3a (1), To Beimager Oypwiii ocamok
ruapokeu xenesa (111)

FeCl3+3NaOH=Fe(OH)3 |+ 3NaCl

Fe+3 +3CI-+3 Na-+OH- = Fe(OH)3|+3Na++3Cl- Fe+3+ OH- =
Fe(OH)3|

Jlns oOHapyxeHust KaTuoHOB Fe3+ mnpuMEeHSIOT KOMIUIEKCHOE COCMHEHUE
— kenTyto kpoBsiHyto coiib K4[Fe(CN)6]. B pacTtBope oHa auccolMupyer Ha MO-
HBI:

K4[Fe(CN)6] — 4K+ + [Fe(CN)6]4—

[Tpu B3aumopeiictBun noHoB [Fe(CN)6]4— ¢ katnonamu Fe3+ obOpasyercs
TEMHO-CUHUHN 0CaJI0K - OepIMHCKAas J1a3yph:

3[Fe(CN)6]4— + 4Fe3+ = Fe4[Fe(CN)6]3]

III. Odopmiienue npakTudeckoii padorsl. ( 10 MuH)

(ITocne mpoBeneHust pabOTHI, ClENaiiTe BBIBOA, 3alUIIUTE BCE PE3yJbTAThl B
TETpajib, yoepuTe pabodee MecTo.)
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JlomanHsss padoTa: MoArOTOBKA K KOJUIOKBUYMY

JlaGopaTopHas padora Ne9.
N3roroBiienre Moienel MOJIEKyJl OpraHMuecKux BemiecTB. [Ipeamer opranu-
YECKOM XMMHH U TEOPHs CTPOEHUSI OpraHuYeCcKUX coenuuenuii A.M. byTieposa.

lleﬂb.' IIOCTPOUTDh IAPOCTCPIKHCBLIC U MacITaOHbIC MOACIN MOJICKYII IICP-
BBIX TOMOJIOTOB IIPCACIIBHBIX YITICBOAOPOAOB H UX I'aJIOTCHOIIPOMU3BOIHbIX.

Memoouueckue ykazanus.

JJist moCTpoeHust MoJieNiel UCTIONb3YHTE JIeTall FOTOBBIX HAOOPOB WU
MIacTUiuH ¢ naidoukamu. lllapuku, UMUTHpYIOIIME aTOMBI YIJIEpOJa, TOTOBSIT
OOBIYHO W3 TUIACTUJIMHA TEMHOW OKpacKH, IIapuKU, UMUTHUPYIOUIUE aTOMbI BOJIO-
poJia, - U3 CBETJION OKPACKH, aTOMBI XJIOpa — U3 3€JE€HOr0 WM CUHEro usera. Jiis
COCIMHEHUS IIAPUKOB UCIIOJIB3YIOT MATIOYKH.

Xoa padorhi:

1. Cobepute mapocTep>KHEBYIO MOJEIb MOJIEKYJbl MeTaHa. Ha «yriepon-
HOM» aTOM€ HAMETHTE YETHIPE PABHOYIAJICHHBIE APYT OT JApyra TOYKH U BCTABHTE
B HUX MaJOYKH, K KOTOPBIM MPHCOECIUHEHBI «BOAOPOAHBIE» Mmapuku. [loctaBpTe
ATy MoJielb (y Hee JIOJDKHBI OBITh TPU TOUKH OMOpkI). Teneps cobepute macmTad-
HYI0 MOJIeJIb MOJIeKyJbl MeTaHa. [1lapuku «Bomopoia» Kak Obl CILTIONICHBI U BJaB-
JICHBI B YTJIEPOIHBIN aTOM.

CpaBHHTE MIAPOCTEPKHEBYIO UM MACIITA0OHYI0 MOJEIH MEXIYy COOOM.
Kakast Mmosenb GoJiee peanbHO MepefaeT CTpoeHue MoJIeKy bl MeTaHa? Jlakte mo-
SICHEHUSL.

2. Cobepute mapoCTEPKHEBYIO U MACHITAOHYIO MOJENIM MOJIEKYJbl 3TaHa.
N300pa3zute 3T Mojenu Ha OyMaru B TETPaJIu.

3. CoGepuTte 1mapocrepxHeBble Mo OyTaHa v u3o0yTana. [lokaxure Ha
MOJIEIM MOJIEKYJIbl OyTaHa, KaKue MPOCTPAaHCTBEHHBIE (POPMBbI MOXKET MPUHUMATH
MOJIEKYJIa, €ClIM MPOUCXOIUT BpallleHUE aTOMOB BOKPYT curma cBsi3u. M300pazute
Ha OyMare HEeCKOJIbKO MPOCTPAHCTBEHHBIX (DOPM MOJIEKYJIbl OyTaHa.

4. Cobepute mapocTepkHeBble Mojenu uzomepoB CsHi, . m300pasure Ha
Oymare.

5. CobepuTe mapoCTepIKHEBYIO MOIeIb MOJIEKYJIbI quxiaopmerana CH,Cl,

MoryT 51 O66ITh U30MepHI y 3TOTO BeriectBa? [lombiTaliTech MEHSATH MeCTa-
MU aTOMBbI BOJIOpOJia U xyiopa. K kakoMy BbIBOJly BBl TPUXOIUATE?

6. Hanumwure otuer:

- YKOKHUTE HOMEp JabopaTopHOM paboThl, €€ Ha3BaHUE, LIEb, UCIOJIb3yEMOE
000py1I0BaHMUE;

- 3apukcUpyiTE BBIMOJHEHHBIC 3aJ]aHUs B BUJIE PUCYHKA U OTBETOB Ha BO-
MPOCHI K KKIOMY 3aJIaHUIO

- copMyYIUPYITE U 3aMUIIUTE BHIBOJI.

66



Bonpocs! A5t KOHTPOJIA:

1. OcHoBHbIe no0xkeHus Teopun A.M. byTtieposa.

2.  Kakwue BemecTBa Ha3bIBAIOTCS YTIEBOAOPOAAMHE?

3. KakoBa BaJIeHTHOCTH YIJIepOJia B OPTaHUUYECKUX COSAMHCHUSX ?

4.  Yrto oTpakaeT MOJEKYJSIpHAs, CTPYKTypHas M 3JCKTpPOHHAs QopMmy-
JIBI?

5. Uro Takoe «M30MephD», KH30MEPUS»?

6. Kaxkosa obmras hopmysa nmpenenbHbIX YTIIeBOA0POI0B?

7. Ha3oBuTe THI rHOpUAM3alUU, B KOTOPOM HaxoJIATCs aTOMBI yIIepoJa B
IIPEAEIBHBIX YIIIEBOJAOPOAAX.

1. OnummTe NpoCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJI METAHA.
2. HazoBuTe 0CHOBHBIE CIIOCOOBI OJIYYEHHSI AJIKAHOB.
3. KakoB TN ©130MEPHUH XapaKTEePEH AJIA aJKaHOB?

JlabopaTopHnasi padora Nel0.
[IpupoHbIe HCTOYHUKHU YTIEBOAOPOA0B. O3HAKOMIIEHHE C KOJUIEKIHEH 00-
pasioB HePTH.

enp: 000OMIUTH U CUCTEMATU3UPOBATH 3HAHUS 00 YIJIE€BOJOPOJIAaX; O3HA-
KOMHUTBCS ¢ 00pa3iiaMu HeTH, C KOJUIEKI[MEH KayuyyKoB 1 oOpa3liaMu u3JIeIuil 13
PE3UHBI, YMETh CAMOCTOSTEIHLHO PA00TATh C HOBBIMU UCTOYHUKAMHU UH(GOPMALIUH .

Bonpocer:

1.Kakoe 3HaYeHHe MMeeT OPraHuYecKasi XUMHSl B )KU3HHU 001ecTBa?
2. YTo M3y4aeT OpraHuvecKasi XumMus?

3. Kakue HCTOYHMKH NPUPOAHBIX YIJ1€BOAOPOAOB 3HaeTe?

Ilpoeedem nadbopamopriii onvim

Hanbem B npoOupky HeMHOro BoabI (0,5 MJI. 3aTeM i101HOIT HACTOWKM U NPUWIbeM OeH3UH,
BeTpsaxHyTh. Hadmrogaem 3a oxkpackoii. Eciin okpacka nc4e3Her, TO nepe HAaMH KPeKHHT -
0eH3MH HU3KO0#i MapKH, coiep:Kaluii HenpeneabHbie YB (A-80).

Eciau iiox okpacui BepXHUii ¢JI0il, TO nmepea BaMu O€H3UH NPAMOM NIePeroHKu, He coxep-

JKamuii HenpeaeJabHbie YB (A-92). 3TOT ONbIT MOKHO IPOBECTH M € PACTBOPOM IEPMAH-
raHaTa KaJus BMeCTO HOJAHON HACTOMKH.
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2. KamennoyrosbHast cMona (0en3oi, comono2u ben3ona, penon, 2omonozu geno-

aa).

3.Boanslit pacTBOp aMMuaka (ammuax, cyiogham ammonus, enor).

4. KoKcoBBIii a3 (8000pod, meman, amMmuax, Oen3o, cyib@am amMmonus, dSmu-

JIEH,).

3amanne Ne 2. O3nakomieHue ¢ kourekuueil «HedTb u mpoayKThl ee mepepaboTKm

B e i

YI/IEBOOPO/IOB

Jlo6apnsioT K GeH3uHY

/1A yyUIIeHHs 3aImycKa
ABHrarTe/s

CMmech nponaHa u
dyraHa

B BHjIe OKH)KEHHOro
rasa NpuMeHAeTCA KaK
TONJ/INBO

ITo cocraBy cxojeH ¢
NPHPOJHBIM ra3om

Ucnons3yerca pis
MO/Iy4yeHHs alleTH/IeHa H
BO/IOPO/ia M JIPYTHX
BeIIeCTB, @ TAKKe KaK
TOIJIMBO

IMpoayKThI
He(pTenpoaAyKThI

CeoiicTBa (arp. cocr., {BeT,
0Cc00eHHOCTH)

IIpumeHenue

1.Ta3

2. BeH3un

3. Kepocun

4. MasyTt

5. I'yapon
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BaxHeiixe BU/AbI KAYUYYKOB H HX NMPUMeHeHHe

1la3Banne

HCxoausic BOUCCTBI
(MoHOMepbI)

XHMHUICCKaA BOPMYTa
noanMepa

Bakueiiwne ceoficTea v
NPHMEHEHILE

By rajp1e0an it Kayu vk

L THOMTTHAODLIF KayuyK

[Ms0npenornii kayuyx

X 10pONperoBblii Kayuvk

B TaHCH-CTHPOTLHLATT

KayyyKk

Baxwnerimme Buabl KaydyKOB U UX IPUMEHEHNE

Hamaune Hexopnsit sosomep @opmyia Kayuyka CaolicTia, npumencnne
CH =CH-CH=CH, WEPeTy/m pRoe CTpoeHNe Bojo-
W20 HEMPO HIae MoCTw. [o
Gyrazuen-1,3 H CH MCTHAROCTH YCTYALT
e Al 2 A
- ApHpoAROMY KayqyKy.
C i C npowano jcTee Kabe e i,
C H/ N H obyru, npunarrexnocred

2 J Gura

CH,-CH-CH=CH,
Gyragues-1,3

b
lm Y i
CH3 ~CH3

o manocoycrofiumsocTy
AMCTHHHOCTH BPEROCND ANT
npupoAusil Kayayk. B

PO MIBO JCTRE LMK,

CH,=C(CH )-CH=CH,
2-meTunbyraguen-1,3

Peryas proe crpoeue
CH ~H
Te=eT

—CH2 CH, —

Tlo »racTavRocTH I
HMOCOYCTONBOCTH OO ACH
C NP HPOJHLIM Kayaykom. B
PO M IR0 ACTRE LINR

CH,=C(Cl) CH=CH,

Yeroftane K so3aeficransm
RLICOKHX TEMIEPATYP,

2-xmpSyrasues-1,3 [-CH,y-C=CH-CHj-] |6enmmonnsacer.B
npou3so jcTee Kabeneil,
TpySomponoon 18
Cl1 nepexanxn benmna, nedmrn.
CH,=CH-CH=CH, XapaxTepaa
o T30 HEMPO HHIRE MOCTh, HO
L [-CHzCH=CH-CH; CH-CEy] | .8
' PO INO ACTRE IENT AN
CH,- CH=CH, C 6H5 TPAHCOOPTEPOR, ARTOKAMED.
cTHpon

[Tonmy4yeHne CHHTETUUECKUX KaydyKOB
1.[lns monydeHus CUHTETHYECKMX Kay4yKOB HCIIOJIB3YIOT YTIJIEBOIOPOIbI,
coJieprkalirecs: B HePTAHbBIX ra3ax U MpOAYyKTax nepepaboTKu HEPTH.
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2. [Ipu3BoAcTBO OYTaAMEHOBOTO KayuyKa OCHOBBIBAETCS HA MOJIUMEPU3ALIUU
OyraaueHna-1,3 B mpUCYTCTBUU KaTaJll3aTopa.

3. B Hacrosee BpeMs OytagueH -1,3 BBIIENSIOT U3 MPOAYKTOB MUPOIU32A
HedTu. M30ompeH nonyvaroT AeTUApUpPOBAHUEM 2-METHIIOyTaHa, KOTOPBIH coaep-
JKUTCS B HE(DTSIHBIX ra3ax U B HEQTH.

4. HexoTopble CUHTETHYECKUE KayUyKH MOJYy4aloT U3 Pa3IuYHbIX MOHOMeE-
POB B pe3yJibTa T€ UX COBMECTHOM MOJIMMEpPHU3AIINH, Ha3bIBAEMOU COMOIMMEpH3a-
IHACH.

(Hampumep, comonmumepusaiusi 6ytaauena-1,3 co cTUposioMm , modydaeTcs
OyJaaueH CTUPOJIbHBINA Kay4dyK).

Jomamnss padora:

. Tecm:
* L OCHOBHON KOMIIOHEHT NPHPOHOrO rasa:
° a) aran; 6) byran; B) MeTan.
* 2, ConpoBok Aatougm He hre AR TCSE:
. a) konpencar; 6) monyTamil rax n) moja.
* 3, Ocuosuoii THN nepepaboTKu NPHP GHOrO raza:
a) HoAyYe HHe CHITe - ra3a; 6) Kak TOMIHNO; B) NOTyNeRHe AUETHICHA,
* 4. DKOHOMHYEC KH H IKOTOr HYeCKH BLIFOJHOe TOI/INBO:
* a) Kamenasil yroas; 6) npupoaasii ras; ) ropd.
*  5.0leperonka HedhyTH OCHOBAHA:
o l) HaA PAIHBIX TEMOEPATYPAX KHIEHNSA COCTARI MOLMX KOM D0 HE HTO B
— 6) Ha PAIHOCTH NIOTHOCTH COCTARA UMY KOMIOHERTOR
- B) Ha PAINGHO N PACTROPHMOCTH COCTARISIOUNY KOMIOHEATOR,
* 6. Monyraeie HedTAHLIC ra3bl B OCHOBHOM [[EHHbI CBOE il HACTHIO:
s a)ran; 6) wetan; n) nponan-Gyran.

* 7. Nepepaborka He(TenpoIyKTOR € He/Ibi0 TMOTYUeHHS YIIeBOJ0POA0E ¢ MeHbIuell MonekyaspHoil Maccoii
HA3LIBACTCH:

+  a)pavioxenne; 6) Kpexkunr.

JlabopaTopnas padora Nell.
CBoiiCcTBa OJHOATOMHBIX U MHOTOATOMHBIX CIIMPTOB

LEJIb PABOTBI: u3yuntsh HEKOTOpBIE PU3NUECKHE K XUMUYECKUE CBOWCTBA
NpeAeIbHbIX  OJHOATOMHBIX  COUPTOB. OTMETHTh KAUYECTBEHHYIO  peak-
LU0 HA MHOTOAQTOMHBIE CIIUPTHI.

PeakTuBbl M MaTepuainbl: CIUPTHI: ITUIOBBIMA, MPOMUIOBBIMA, HU3OMPOITHIIO-
BBIM, M30aMHJIOBBIN; TJIMIICPHH, STHUJICHIJIMKOJIbL;, OE3BOJHBIH M 2 H pPacTBOp
cynbara menu (II); oxcung memm (II); xKoHIEHTpUpPOBAaHHBIM M 2 H PacTBOP
CEpHOM KHCJIOTBI, KOHUEHTPUPOBAHHAS YKCYCHas KHCJIOTa, KOHIEHTPHUPO-
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BaHHBIA pacTBOp ammmaka; 0,2 H pacTtBop HHUTpara cepedpa; 1% pactBop
nepmanranara kamusi; 0,5 H pacTBop Ouxpomara Kaiusi; 2 H pacTBOp THUIpPO-
KCUJa HATpus; pacTBOp Moaa B HoAUCTOM Kaiuu; 1%-Hbld CIIMPTOBOM pac-
TBOP dbenondranenna; MeTHas IIPOBOJIOKA; MIECOK.
O6opynoBanue: HabOp MPOOUPOK, MPOOKA C Ta300TBOJHON TPYOKOM, CTaKaHUYMK
(100 mu1), MUMeTKa, CIIUPTOBKA.

Omeir 1. PacTBOpMMOCTH CHUPTOB B BOJ€ M WX  KHUCIOTHBIN
xapakrtep. B cyxyro mpobupky Hanusatot 1 mi stanona. [1o kamsaM 106aBisoT K
cnupty 1 Mu Boabl. PacTBOp 3TaHONa pa3faessitoT Ha JBE MPOOUPKH U T00ABISIOT B
nepByro — 1-2 Karm pacTBopa JIakMyca, BO BTOPYIO — CTOJIBKO K€ pacTBopa (e-
HoJ-pTasienHa. OnbIT TOBTOPSIIOT C U30aMUJIOBBIM CITUPTOM.

Bomnpocs! u 3ananus

1. Ha ocHOBaHMM NIPOBEICHHBIX HAOIIOACHUI cIenaiTe BBIBOJ O pacTBOPU-
MOCTH B BOJIE€ NMPEAJIOKEHHBIX CIUPTOB. OOBSICHUTE IPUUKHY.

2. N3MeHsieTca au OKpacka MHIMKATOpoB? CrenalTe BBIBOJ O KHCIOTHOM
XapakTepe BOJHOIO pacTBOpa 3TaHOA.

OneiT 2. OOHapyXeHHE BOJbl B CHHUpPTAX U 00E3BOKMBAHUE CIUPTOB
B nBe npobupku nomemaror no 0,5 r Oe3BoguHoro cyibbpara meau (II) u
N00aBIAIOT MO 1 M 3TWIOBOTO U M30MPONUIOBOro couproB. Copepxumoe
POOUPOK B30AITHIBAIOT U JIAIOT OTCTOATHCA.OOE3BOKEHHBIE CIIUPTHI UCIIOJIB3YIOT
JUTSL CIIETYIOIIETO OMbITA.

Bomnpocs! u 3ananus

1. O6bsacHuTe HaOMOMaeMbIe ABICHUSA. Hanmuimre cOOTBETCTBYIONIEE ypaB-
HEHUE PEaKLUU.

2. JIng 4ero MOKHO KCIOJIb30BaTh IJaHHYIO peakiuio? Kakue erie peareHThl
MOXHO AJig 3TOoro npuMeHatrb? Kak ux Ha3zpiBaroT? MoxHO 1M 1711 00€3BO-
YKMBaHUS UCIIOJb30BaTh KOHIIEHTPUPOBAHHYIO CEPHYIO KUCTOTY?

3. MoxHO 711 0OHApY>KUTh BOJy B ciMpTe-peKTUrKare?

OmnpiT 3. OTHOIIEHUE CIUPTOB K AKTUBHBIM METAJLIAM

B npobupky ¢ 1 Mia 00e3BOKEHHOTO cnupTa OpocaroT HEOOJBIION Kyco-
YeK METAJTMYECKOTO HATpHs, OYMIIECHHBIH W BBICYIICHHBIM (QUIBTPOBAIBHON
oymaroii. (Ecnu pazorpeBanue NPUBOAUT K BCKUIIAHUIO CIIHPTA, TO CMECh OX-
JaXIAI0T B CTaKaHe C XOJoaHOM Bojoi). IIpoOupKy 3akpbhIBarOT MPOOKOH CO
CTEKJISTHHOM TpyOKoH. Brigenstommuiics ra3 mokuratroT. Ecnu HaTpuit mpopea-
TUpOBaJl HE MOJHOCTBIO, TO N00aBISAIOT M30BITOK CHUPTA, JOBOJS PEAKLHUIO IO
KOHIIA.

[locne Toro kak Bech HATpUMl Mpopearupyer, MpPOOUPKY OXJIAXKIAIOT H
no0aBistoT 3—4 karu BoJbl v 1 kammo penondrasenHa.

Bormpocs! u 3ananus

1. Hanumwure ypaBHeHue peakuuu. Kakoil ra3 BelaenseTcsl Ipu B3aUMOIEH-
CTBUM HaTpusi co cnuptom? Kak 3To 10Ka3ath?

2. Kakoe BemecTBo KpUCTaLIU3yeTcs?

3. IloueMy crupT J0JKEH OBITH 00€3BOKEHHBIM U 3a4€M HE0OXOIUMO, UTO-
OBIHATPHI TPOpEearupoBai CO CIUPTOM MOJHOCTHIO?
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4. Hanumure ypaBHEHHE PEAKUUHU IMOJYYEHHOTO IMPOJIyKTa ¢ BOJIOH. UTo
MOKa3bIBaeT MHAUKATOP? OUEHNUTE KUCTOTHOCTh CIUPTA.

Onpit 4. [lonydyenue quaTHIIOBOTO 3upa

B cyxyto mpoOupky BHOcAT mo 0,5 M 3TaHOJia U KOHIIEHTPUPOBAHHOM
cepHOM KHUCTOTBHl. CMECh OCTOPOXHO TMOJAOrPEBAIOT /10 0o0pa3oBaHus Oyporo
pacTBopa W K €mle ropsiueil CMECHM OYEHb OCTOPOXKHO mnpuimBaroT eme 0,5 mu
ATUJIOBOTO CITUPTA.

Bomnpocs! u 3ananus

1. Hammmmwnre ypaBHEHHE peakUMM MW yKaXuTe THN peakuuu. 1lo kakomy
NPU3HAKY MOKHO OTPEACTUTh AUITUIOBBIN 3hup?

2. Yepes Kakue NPOMEKYTOUHBIE CTaANU IPOTEKAET PEaKI[us?

3. IloueMy peaxkuuio TPOBOMAST MPU HE3HAYUTEIbHOM HarpeBaHuu? Kakue
o0OYHbIEe MPOIYKTHl MOTYT 00pa30BaThCs B JAHHOM peakiuun?

4. imeet nu BIMSIHUE HA COCTAB MPOJYKTOB PEAKIIMM COOTHOLIEHUE ATaHOJa
Y CEPHOMN KHUCIIOTBI?

OmnpiT 5. O6pa3zoBanue CIOKHOTO 3Prpa

B npobupky nanmuBaror no 0,5 M M30aMHJIOBOTO CIUPTa U KOHLEHTpPHU-
POBaHHOM YKCYCHOHM KHCJOTBI, 3aT€M J00aBIIAIOT 2 Kalljid KOHLIEHTPUPOBAHHOU
CepHON KHCIOTBI. CMeCh OCTOPOKHO IOJOIPEBAIOT M BBUIMBAIOT B CTAaKaH C
BOJIOM.

Bomnpocs! u 3amanus

1. Hanmmure ypaBHEHUE peakUy, Ha30BUTE MPOIYKTHI. Y KAKUTE THUIL pe-
akuuu. [lo kakoMy MpU3HAKY MOKHO ONPENEIUTh OOpa3yrOUIUHCS CIIO0XKHBIN
a¢up?

2. OTMmeTpTE  PacTBOPUMOCTH CJI07KHOTO spupa B BOJIE.
OmnebIT 6. Oxucnenue sranofna okcuaoM menu (1)

B 1uiamMeHM CHUPTOBKM CHJIBHO MPOKAJIMBAIOT MEAHYIO IPOBOJIOKY,
UMEIOLIYI0 Ha KOHIIE MEeTII0. 3aTeM OIYCKaloT ee B MpoOHMpKy ¢ 1 Mi 3TaHoia.
Bormpocs! u 3amanus

1. Kakoro 1jgera cTaHOBUTCS MEIHAsI IPOBOJIOKA ITOCe npokanuBanus? Io-
yemy? Hanummre ypaBHEHUE peakuu.

2. Kakoro nBeTa CTAaHOBHUTCSI IPOBOJIOKA MOCJIE €€ OIycKaHus B 3TaHoi? Ilo-
apisierca s 3amax? Kakomy BemiecTBy OH cOOTBeTCTBYeT? (CBOM paccyx-
JIEHUs TOATBEPINTE YPABHEHUSIMU PEAKIUH.

3. Kak emie M0OHO J10Ka3aTh OCHOBHOW MPOAYKT OKUCIIEHUA dTaHona? [Ipo-
BEJIUTE JAOTMOJTHUTENIbHBIN KaYeCTBEHHbIN aHAIN3.

Ombir 7. OKuCIEHHE OTUJIOBOTO CIMPTA CUJIIBHBIMUA  OKHUCIIUTEISIMU
B mpoOupky HamuBatoT 2-3 KamuM pacTBopa CepHOW KuchnoTsl, 0,5 M
pacTBopa InepMaHraHarta Kaiaus (Wjiu OMXpomara Kajiusl) U CTOJBKO K€ 3THUIIO-
Boro cnuprta. Coaepx umoe TMpPOOUPOK OCTOPOKHO HArpeBalOT B IUJIAMEHU
CIIUPTOBKH 10 U3BMEHEHUS OKPACKHU.

Bornpocs! u 3aganust

1. CocTaBbTE YpaBHEHUE PEAKIINH.
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2. YTo mpoUCXOAMUT C OKpackoil pacTBopa? OTMEThTE XapaKTEpHbIN 3amax
o0OpasyroIierocs BemecTna (Kakoro?)

OnbIT 8. Oo6pazoBaHue nonodopma u3 crupra
B mnpoOupke cmemmBaror 0,5 Mn 3taHona, 3—4 kamid pacTBopa #Hojaa B
HOAMCTOM KAl U CTOJBKO XK€ pacTBopa menoyd. CMech 4yTh MOAOTPEBAIOT
(MOXKHO Ja)e pYKoM), MOosiBIseTcs Oenas B3BECh CO CTOMKHUM XapaKTEpHBIM
3amaxoMm Homodopma. Ecnu B3Bech ucyesaer, MOOABISIIOT K €Ie TeIIoMy pac-
TBOPY 2—3 Karuid pacTtBopa voma. Uepe3 HECKOJBKO MHUHYT MNPHU OXJIAXKICHUU
BBITAJIAI0T KPUCTAILIBI.

AHanornyHo MpOBOJAAT PEAKIHIO C MIPONAHOJIOM-1.

Bonpocs! u 3ananus

1. Hanummre ypaBHeHune peakunu. KakoB IIBET BBINABIIMX B OCAJIOK KpH-
CTaJIJIOB?
2. CpaBHUTE OTHONIIEHHME K O3TOM pEAKIMU PaA3JIMYHBIX CIUPTOB. MOXKHO 11
JAHHYIO  pEaklMIl0  Ha3BaTh  KA4eCTBEHHOM  peakuWell Ha  COUPTHI?
Omeir 9. BzauMoaeicTBHE  MHOTOAQTOMHBIX ~ CIHUPTOB C  THUAPOKCHUIOM
meu (11)

B nBe nmpobupku nomemarot mo 1 mu pactBopa cyibdara meau (II) u mo
1 mn pactBopa Tuipokcuaa HaTpus. B mepByio mpoOupky moGaBisitoT 0,5 i
ATaHOJa, BO BTOPYK0 — CTOJIbKO K€ TJIMIEpHHA U BCTpsaxuBaioT. Harpeparor
COJIEP>KUMOE MPOOUPOK.

Bomnpocs! u 3ananus

1. Onumure HaOMI01aeMBbI€ SIBICHUSI M COCTaBbTE COOTBETCTBYIOIIUE YPaB-
HeHus peakuuid. OTMeThTe LBET 00pa3zyroluxcs NpoAyKToB peakuuil. Kak Ha-
3BIBAETCS 00pa3yIoOIIeecs] TEPMUUECKH YCTOMUYUBOE COEAMHEHHUE?

2. Ha ocHOBaHMM MOTYy4YE€HHBIX HAOJIOJACHUN CAENIalTe BBIBOJ O MOIBUKHO-
CTH aroMa BOAOpoJa B (YHKIHMOHAIBHOW TpyIIme B OJHO- U MHOTOATOMHBIX
cnuprax. C kakuMm 3¢ pexTom 310 cBA3aHO?

3. MOXHO JU JaHHYIO PEaKIUI0 CUMTATh KAaUECTBEHHOW Ha MHOTOATOMHBIE
CIIUPTHI?

B o6miem BriBoie 0 paboTe OTBETHTE HA CIIEAYIONTHE BOIIPOCHL:

1. YUem ompenensitoTcsi CBOWCTBA, XapakTepHble M cnupToB? Kakue 310
cBoicTBa?

2. Kakue peakuuu xapakTepHbl JUisl aTi(PaTHUECKUX CIIUPTOB?

3. Kakue BemiectBa o0pa3yroTcsi B pe3yJbTaTe OKHUCJICHUS MEPBUYHBIX, BT
PUYHBIX U TPETUYHBIX CIUPTOB?

4. Kakue kaueCTBEHHbIC PEaKIIMM Ha OJTHOATOMHBIC 1 MHOTOAQTOMHBIE CITU]-
TbI. BbI u3yunnu?

5. Kakue cniupThl 60J€€ peakiiMOHHOCTIOCOOHBI: OJTHO- UJIM MHOTOATOMHbIE?
Kak 3T0 moarBepauTh?

JlabopaTopHasi padora Nel2.

N3yueHne CBOMCTB alibJIeTHI0B U KapOOHOBBIX KUCIIOT
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Hean: uccnenoBath XUMUYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT U OCYIIIe-
CTBUTbH KaU€CTBEHHbIC PEAKLIUU HAa KapOOHUIIbHBIE COCIMHEHUS.

OmnpbIt 1. Kuciaorabie cBoiicTBa KAPOOHOBBIX KUCJIOT.

Peaxmuevr u mamepuanwi: yxcycnas xucioma, 0,1 n. pacmeop, macHuil (no-
POUIOK UL CIMPYHCKA); KapOOHam Hampus, 0apumosdas 600d, Memuio8sli OpaH-
JHCeBbIl, PACMBOp; NAKMYC CUHULL, pacmeop, (enorgpmaneun, 1 %-Holti cnupmosou
pacmeop.

1.B Tpu npoOupku nomMemaroT no 1 kamie pacTBopa YKCyCHOM KUCIOTHI. B
NEPBYIO MPOOUPKY 100aBIAIOT | KaIIi0 METHIOBOTO OPaHX EBOT0, BO BTOpyro—1
KaIlIIo JIakMyca U B TpeTbio— | Karmmio ¢denondranenna. B nmpobupke ¢ meTuio-
BBIM OPAH>KEBBIM TMOSBIISIETCS KPAaCHOE OKpaIlIMBaHKE, B TPOOUPKE C JTAKMYCOM —
po3oBoe. denondranaenH ocTaeTcs OECIBETHHIM.

2.B mpoOupky momemniaroT 2 Karmid pacTBOpa YKCYCHOW KUCJIOTHI U J00aB-
JS10T HEMHOro MarHus. K oTBepcTHio mpoOUpPKU MOAHOCAT TOPAILYIO JTYyYUHKY.
[Tpu sTOoM HaOIIOACTCSl BCHBINIKA, COMPOBOXKIAIONIANCS PE3KUM 3BYKOM, Xapak-

TCPHBIM AJIA BCIIBINIKHK CMCCH BOAOPOAd KU BO3AyXaA. XUMHU3M Imponecca:
o

o HiC —C—0

+ Mg —_— Mg+ H,

HaC —\\—o
O
3. B npobupky HaimBaOT 2—3 KaIljl pacTBOpa YKCYCHOW KHCIOTHI U J0-
OaBJISIIOT HECKOJBKO KPYNUHOK YIIEKHCIOro Hatpus. K oTBepcTuio MmpoOHpKH
MOJHOCAT TOPSALLYIO JIYYMHKY. JIydrHKa racHeT.

XUMHU3M Tponecca:

0 0

JHiC—C L:::H + Na,COy — 2 2H3C—C—ONa + CO- + H,O

KapOoHOBBIE KUCIOTHI B BOJHOM PacTBOPE AUCCOLMHUPYIOT ¢ 00pa30BaHUEM

Kap6OKCI/IJ'IaT'aHI/IOHa " IIPpOTOHA:
+

R—cooH —™ R—Coo + H

[IpoToH ruapokcuaa B KapOOKCUJILHOW TpyMIe OTUICIISETCS JIeTue, YeM B
cnupTax (BIUSHUE MOJIAPHOM KapOOHWJIbHOU rpynmbl). OOpa3zoBaHue KapOOKCH-
JaT-aHUOHA SIBJISIETCS MPUYMHON YBEIMYEHUS KUCIOTHOCTH KApOOHOBBIX KHUCIIOT
M0 CpaBHEHUIO cO crupTamu. Ha jerkocte OTHICTJICHUS MPOTOHA BIMSIET TaKKe
paauKai, CBsI3aHHbBIN ¢ KapOOKCUIbHOM rpymmoi. [loaTromy kapOOHOBBIE KHCIOTHI
JAIOT XapaKTepHOE OKpallMBaHHE C WHJIUKATOPAMH, MPOBOASAT SJICKTPUUECKUIM
TOK, T. €. SIBJISIFOTCA dJeKTpoiiuTaMu. KapOOHOBBIE KHCIIOTHI 10 CPAaBHEHUIO C HE-
gpFaHquCKHMH — cna0bie kucaoThl. KoHcTaHTa aucconuanuu y HuX nopsiaka 10°

OmnbIT 2. O0pa3oBaHue U THAPOJIN3 YKCYCHOKHCJIOTO JKeje3a.
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Peaxmusvl u mamepuanvl: ykcyCHOKUCAbINU HAMPULE KPUCIATLIUYECKUL, XJ10-
puo acenesa FeCls, 0,1 n. pacmeop.

B npobupky nmomeniaroT HECKOJIbKO KPUCTAIUIMKOB YKCYCHOKHUCIIOTO HATpPHs,
3 xarM BoJbI U 2 Kariu pactBopa xsopuaa xkenesa (I11). PactBop okpaimmBaercs
B JKEJITOBATO-KPACHBIN IIBET B pPe3yJibTaTe 00pa30BaHUs KEJIE3HOU COJIM YKCYCHOM
KHUCIIOTHI. PacTBOp HarpeBaroT 1o kumneHus. ToTyac ke BBINAAarOT XJIOMbsi OCHOB-
HBIX COJIEH KpacHO-O0yporo 1BeTa. XMMU3M Ipoliecca:

3CH;COONa + FeCly — ™ (CHzCOO);Fe + 3Nadl
(CH3COO)3Fe + HOH —# (CH3COO0)Fe(OH) + CH3COOH
(CH3COO)gFe + 2HOH —= (CH3COO)Fe(OH), + 2CH3COOH
(CHgCOO)gFe + 3HOH — Fe(OH)3 + 3CH3COCH

VYKcycHas KUCIoTa, Kak U OOJBIIMHCTBO KapOOHOBBIX KUCIIOT,— cliadas Ku-
ciota. [loaToMy ee conu JIerko TUAPOIU3YIOTCS ¢ 00pa30BaHUEM OCHOBHBIX COJICH
Y TIPOJIYKTOB BOJHOTO THAPOJIH3A.

OnbiT 3. KayecTBeHHasi peaknus 0-OKCHKHMCJIOT € XJIOPHIAOM 3Kejie3a
(1

Peaxmuewvt u mamepuanvl: xnopuo sceneza (Ill), 0,1 n. pacmeop, genon,
B00HbIL pACMEOD, MOIOYHAS KUCTOMA, VKCYCHASL KUCIOMA KOHYEHMPUPOBAHHAS.

B nBe npoOupku BBOAST 1o 1 Karuie pacTBopa XJIOpHa kejie3a U 100aBs-
10T 10 2 Karm pactBopa (heHozna. PacTBOpbl OKpammBaroTcsl B (PHOJIETOBBIN 1IBET.
B oany npoOupky q00aBIsIOT 2 Karuid MOJIOYHOW KUCIIOTHI, & B IPYTyI0— CTOJIb-
KO K€ Karellb YKCYCHOM KHCIIOThL. B mpoOupke ¢ MOJIOYHOM KUCIOTOMN MOSBISETCS
3€JIEHOBATO-’KEJITOC OKpallluBaHUE, B MPOOUPKE C YKCYCHOM KHCJIOTOM IBET pac-
TBOpa HE U3MEHAETCS.

0.-OKCUKHCIIOTHI BHITECHSAIOT (PEHOJ U3 KOMIUIEKCHOTO (peHOJIsATa, U (puoie-
TOBasi OKpacka pacTBOpa MEPEXOIUT B XKENTYI0. B MPUCYTCTBUU MOJIOYHOM KHUCIIO-
ThI (PHOJIETOBBIN IIBET KEJIE3HOTO KOMIUIEKCAa U3MEHSETCS Ha 3€JICHOBATO-KEIThIN
BCJIEJICTBUE 00pa30BaHUsI JIaKTaTa *keje3a (MOJIOUYHOKHUCIIOTO Kee3a):

HsC —CH(OH) ——COo0oH + FE(:]_E—F HyC —CH(OH) ——C 00| Fe + 3HCI
3

Ota peakiusi MPECTaBIseT OOJBIION MHTEPEC U MCIOIB3YETCS B KIMHUYECKOU
MIPAKTUKE JIJISl OTMPEJEICHHUS MOJIOYHON KHUCIIOTHI (KaK MaTOJIOTMYECKOTO MPOTYKTa)
B JKEITyIOUHOM COKE.

OnbIT 4. IlIBeTHas peakuusi CAJIUIUIOBOM, rajlsIoBOM KUCJIOTHI U TAHU-
Ha ¢ xuopuaom :xeJjie3a (L)

Peaxmuevr u mamepuansi: canuyunogas Kucioma, HACLIWEHHBIU PACMBOD;
xnopuo swceneza FeCl, 0,1 n. pacmeop,; smunoswiti cnupm 96%-Hwili; 2aniosas Ku-
caoma, maHuk (Hacvluentvle pacmeopwl), xaopuo sxcenesa (1), 0,1 n. pacmeop.

B npo6upky BBOJSAT 2 Kaljid pacTBOpa CaTUIMIOBON KHUCIOTHI U MpUOaB-
astoT | ka0 pacTBopa Xyopuaa skene3a. PacTBop okpammBaeTcs B TEMHO-
(1OJIETOBBIN IIBET, YTO YKA3hIBACT HA HAMYNE B CAIMIIMIIOBON KUCIOTE (PEHOIb-
HOTO THIpoKcHuia. JJ006aBIsItOT K pacTBOPY 4 Kariu 3THJIOBOTO CIIUPTA; OKpacKa He
rcuesaeT (B oTIMUKe OT (DeHOJIa).
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B oany mpoGupky BHOCAT 2 Kaluld pacTBOpa TajUIOBOM KUCIOTHI, B JIPY-
ryl0—-2 Kalljd TaHWHA,-TIPUOABIISIIOT B KK AYI0 IPOOUPKY IO Karuie pacTBopa
XJIOpuAa Jkene3a. ['an—moBas KHUCIOTa € XJIOPUAOM Keje3a JaeT 3€JIEHOBATO-
YEpPHOE OKPAIIMBAHUE, & TAHMH — CUHE-YEPHOE.

OmnbIT 5. Paznoxkenune MypaBbHHON U IIABEJIeBOM KUCJIOT NPH HarpesBa-
HUM ¢ KOHIEHTPUPOBAHHOM CEPHON KUCJIO0TOM

Peaxmuevl u mamepuanvl: mypagvunas kucioma 6€3600HAs, CePHAS KUCTIO-
ma konyenmpuposannasn (d == 1,84 2/cm®); wasenesas xucioma kpucmaiiuye-
ckas; cepnas kucnoma (d=1,84 2/cm®); Gapumosas 60da, HacviiyenHblli pacmeop.

Obopyodosanue. ea300meoo0HaAs MpyoKa.

B npoOupky npuinBaroT 3 Karjiu MypaBbUHOM KHCIIOTHI, 3 Karjid KOHIICH-
TPUPOBAHHOW CEPHOM KHUCIIOTBI M HAarpeBarOT CMECh B IJIAMEHM T'OpPEJIKU. bypHO
BbIiensieTcs ra3. [Ipu mopkuraHum ras ropuT roryoOBaTHIMH BCTIBIIIIKAMU. XU-
MH3M IpoIIeCCa:

0
| =

H—— ——(H — CO + HED

MypaBbHHasi KHCJIOTA MOJ ACHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIIO-
Thl pasjlaraercs ¢ 00Opa30BaHUEM OKCHJA YIiiepoja. DTO CBOICTBO OTJIMYAET MY-
PaBBUHYIO KUCJIOTY OT OCTAJIbHBIX KAPOOHOBBIX KHCIIOT.

B npobupky nomemarT HECKOJIBKO KPUCTAIOB 1IaBEJIEBOW KUCIOTHI U J0-
0aBJSIIOT 2 KaIljiu CEpHOU KUCIOTHI. [IpoOupKy 3aKpbIBatOT MPOOKOW C ra300TBOI-
HOU TpyOKO# M HarpeBaroT Ha IUIaMEHU TOpesKH. [1oKUratoT BELACIAIOMIMICS Ta3
— OH TOpHUT roiyO0oBaThbIMH BceHbIMIKaMU. [locie 3TOro KoHel Ta300TBOAHOM
TpyOKH ONycKarT B OapuTOBYIO BoAy. bapuToBas Bojga MyTHeeT. XHUMHU3M IpPO-
ecca:

H.50,
HCcoo——cooH —» CO + CG; + H,O

CO, + Ba(OH), —™ BaCOs + HyO

Ilon nelicTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHMCIJIOTHI IIABEJNEBAsI KUCIOTA
B OTJIMYHME OT JPYTUX JIBYXOCHOBHBIX KHCJIOT pa3jaraercs.

OnpiT 6. OKHCIEHHEe NEPMAHTAaHATOM KaJIUsl OJIEMHOBOIi, IIaBeJIeBOil
KHMCJIOT U PACTUTEIbHBIX MaceJl

Peaxmusvl u mamepuanvi: wagenesas KUCI0ma KpUCmMaiiuyeckas, nepman-
eanam xanus, 0,1 H. pacmeop; cepuas kucioma, 0,2 H. pacmeop, bapumosas 800a,
HACHIWEHHBII PACMBOp, 0JleUH08as Kucioma, pacmeop, kapoonam nampus. 0,5 H.
pacmeop.

Obopyodosanue: 2a300meooHas mpyoka.

B npoOupky momeniaroT HECKOJIbKO KPUCTAJIOB I1IaBEJIEBOW KUCIOTHI, J10-
OaBJISIIOT 2 KarulM NepMaHraHata kaiaus v | xamio cepHoi kuciotel. OTBepcTHe
npoOupku 3akpbiBatoT [IpoOKoil ¢ Ta300TBOAHON TPYOKOW, KOHEI[ KOTOPOW Omy-
IIEH ¥ MPOOUPKY ¢ 0apUTOBOM BOJIOM. PeakiimoHHYyI0 cMech HarpeBaroT. Po30BbIi
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pacTBOp MepMaHraHata Kajaus 0OecCHBEYMBAETCs, a B MPOOUpPKE ¢ OapUTOBOM BO-
JIOH TosiBIsieTcs Oenbli 0cafiok KapOoHaTa. XMMHU3M Ipoliecca:
Hooc ——cooH + [ O] —— 2C0, +H,0

B oTnmume oT BRICIIMX TOMOJIOTOB IIaBeJeBast KUCIOTa 001aJaeT BOCCTaHO-
BUTEIILHBIMU CBOWCTBAMH: OHA KOJMYECTBEHHO OKHUCIISIETCS TIEPMAHTaHATOM KaJvst
B KHCIJIOM PacTBOpE.

Ha sToli peakuuu OKMCIICHHS LIaBEJIEBOI KHCIOTHl OCHOBAHO €€ MpUMEHe-
HUE B aHAIMTHYECKOW XMMHU JIJIsl YCTAHOBJICHUS TUTPA ITEPMaHTaHATa KIS,

B npobupky nmomemaroTt o 2 KariM OJEMHOBOM KHCIIOTHI, pacTBopa Kapoo-
HaTa HATPUs U PAcTBOpa NepMaHraHaTa Kanus. [Ipu BCTpSIXMBAaHUN CMECH PO30Bast
OKpacka rcye3aeT. XMMH3M Ipolecca:

HAC ——(CH)y ——C ==C ——(CHz); —COOH + [O]+HOH —
H H

— HzC —(CHz)7 T C| (CHz); —COOH
oH oH

O6ecuBeunBanre OPOMHOM BOJBI U pacTBOpa MEpMaHraHaTa Kajus yKa3bl-
BaeT Ha HaJM4Ke KPATHON CBSI3HM B MOJIEKYJIE OJICMHOBOM KUCIIOTHI.

JlaGoparopHasi pabGora Nel3.
VYrieBoibl; MX Kiaccuukanms

Heasb: UccnenoBanne CBOKWCTBA YIJIEBOIOB.

OnbiT Ne 1. /loka3aTe/ibCTBO HAJUYMS THAPOKCIWIBHBIX TPyl B caxa-
po3e.

IIpocmoTpuTte Buaeo-onbIT. CheliaiiTe BHIBOI.

[Ipunbem K pacTBOpy caxapo3bl HECKOJBKO Karellb pacTBOpa CylibdaTa me-
mu (IT) u pactBop menoun. Ocaaka rugpokcuaa Mmeau He oopasyercsi. PactBop ok-
palMBaeTcs B IPKO-CUHUN LBET. B JaHHOM ciydae caxapo3a pacTBOPSET TMAPO-
keun Meau (I1) u Bemet cebst kak MHOroaToMHbIN cupT. [IpoaykT peakiuu — ca-
xapat meau (II).

OmnbiT Ne 2. KuCII0THBIH FHAPOJIN3 KpaxmaJa.

IIpocmoTpure Buaeo-onbIT. Caeliaiite BHIBOA.

B npucyrctBum kucnot kpaxman ruaponusyercs. [Ipu rugponuse kpaxmana
oOpaszyeTcsi TJI0K03a. DKCIEPUMEHTAIBHO MPOBEpUM 3TO. [Ipokunsarum cmech
KpaxMaJIbHOTO KJelcTepa u cepHOr KUCIOTHL. [loHOTY ruaponiusa OyaeM mpoBe-
PATH C peakuuen ¢ Hoaom. ['uapoans npoBOAUTCA 10 TEX MOP, MOKA PEAKLUSA C UO-
JIOM HE CTaHET OTPHIATENBHOMN, T. €. Mpoba pacTBopa HEe OyIeT JaBaTh C HOJAOM
CUHETO OKpamuBaHus. [IpoBepuM Hamuuue IIIOKO3bl B MOJYYEHHOM PacTBOpE.
[Tpunbem K pacTBOpY IIET0Yb M HECKOJIBKO Karelb pactBopa cynbdarta mean (11).
Ocazaka ruapokcuia Menu He oOpasyercs. PacTBop okpamiuBaercs B sSipKO-CUHUMN
useT. Harpeem pactBop. BeimagaeT kpacHbiii ocagok okcuaa meau (I).

(CsH105)n + n HO =n Cg H1,04
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Mp#1 nokaszanu, 94To MpU THAPOJIN3E KpaxMaiia o0pa3oBaiach TIIFOKO3a.

OnbiT Ne 3. PacTBOpeHuHe HE/UII0JI03bI B AMMHAYHOM PacTBOpe THIAPO-
kcuaa meau (IT)

IIpocmoTpure Buaeo-onbIT. Caesanre BbIBOA.

[emono3a HepacTBOpUMa B BOJIE U B OOJIBIIMHCTBE pacTBopuTeneil. OaHa-
KO B aMMHa4yHOM pactBope ruapokcuaa meau (II) memmonosa pactBopsercs xo-
pomo. IIponemoHcTpupyeM 3T0. B KOHUEHTPUpPOBAaHHBIM aMMHUAYHBIA pPACTBOP
OMycKaeM HeOOJIbIlIMe MOPIUU BaThl. BaTta X0opoIio pacTBOpsieTCsl B TAaHHOM pac-
TBOpe. [lomydaeTcss ryCTOM BSI3KMM pacTBOP LIEJUTIOJIO3bI B AMMHUAYHOM pPacTBOpE
rugpokcuaa meau (I1). PacTBop 11€/U110J10361 HCTIOJIB3YIOT B TPOMBIIIICHHOCTH TSI
MOJYYEHHS] METHOAMMHUAYHOTO IIIEJIKA.

OmnbIT Ne 4. Okuc/ieHne rI0K03bl KHCJI0POAOM BO31yXa B MPUCYTCTBUH
METHJIEHOBOI0 roJ1y0o0ro.

IIpocmoTpure Buaeo-onbIT. Caesanre BbIBOA.

OkuCIIeHHE TIIOKO3bI 10 TIIFOKOHOBOM KUCIOTHI OCOOCHHO JIETKO MPOTEKAET
B IIIEJIOYHOM CpeJie B MPUCYTCTBUU UHIUKATOPa METUIICHOBOTO ToTy0oro. B konbe
C BOJIOW pacTBOPHUM THJIPOKCHU] HaTpus. JJoOaBUM Tyja TIIOKO3Yy M 3aT€M HEMHOTO
pacTBOpa METHJIEHOBOTO Toiy0oro. Uepes HEKOTOpoe BpeMsi pacTBOpP CTaHOBUTCS
oecuBeTHpiM. [lepemeriaem pactBop. OH BHOBB OKpalllUBAeTCs B TOIYOOM
[[BET.TAaKK€ M3MEHEHUSI OKPACKU MOXKHO HaOJI0aTh MHOTO pa3 noapsa. [lox neit-
CTBHUEM IIIEJIOUM B BOJHOM Cpejie TIII0K03a JETHAPUPYETCs, MPEeBpaIiasch B IIIFOKO-
HOBYIO KUCJIOTY.

CH,OH(CHOH),COH + H,0 = CH,OH(CHOH),COOH + 2H

B oTcyTcTBHM METHUIIEHOBOTO TOIYyOOro OTHICTUISIIOIIMICS MPU JIETUIPUPO-
BaHUU BOJIOPOJI OKHUCISETCS KUCIOPOJOM BO3JyXa OUYE€Hb MEIJICHHO M peaKius
MPAKTUYECKU HE UJIeT. MEeTUIICHOBBIN ToJly00l MPUCOETUHSIET BOJOPO/, MpeBpa-
asich B OECI[BETHOE COEAMHEHHE. DTO OECIBETHOE COCTUHEHUE OKHUCIACTCS KH-
CJIOPOJIOM BO3/yXa B METHJICHOBBII royiyOOii, 1 BHOBB IMOSBIISECTCS Toiy0ast OKpa-
cka. B mpoliecce peakium HHANKATOP MPAKTUYECKUA HE pacxoayercs. OH sBiseTcs
TUMHWYHBIM KaTaJIu3aTOPOM OKUCIICHHS TJIFOKO3bI O TTTFOKOHOBOM KHCIIOTHI.

KoHTpoJibHBIE BOIIPOCHI:

1. 3HaYeHUEe YIJIEBOAOB ISl KU3HEAEATEIbHOCTU >KUBBIX OPTraHU3MOB.
Ux ¢pyHK1Iuw.

2. Knaccuduxanus yrieBoaos.

3. KakoBo mpuMeHEHHE YTJIEBOJOB B Pa3IMUHBIX OOJACTAX IPOMBIIII-
JIEHHOCTH (B T.4. ¥ B MUILIEBOI)?

BbBIBO/I:

JlabopaTopHasi padora Nel4.

benku, xumu4eckue CBOKMCTBA.
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AMHHOKHMCJIOTAME HA3bIBATOMCS A30MCO0EPHCAUUE OP2AHUYECKUE COeOU-
HeHUsl, 8 MOJeKYIax KOMOPbLIX COOepAHCAMCs AMUHOSPYNNbL U KAPOOKCUIbHbIE
2pynnoi.

B 3aBHCcHMOCTH OT B3aMMHOIO PAaCIOJIOKEHUS KApPOOKCUIBHOM M aMHHOT-
PYIII pa3anuyaroT -, B-, I'- U T.J. aMAHOKHUCIIOTHL. Hanpumep,

CH-COOH - amuHOmnponuoHoBast KHCJIO-

H3- Tta NH2
CH2 CH2-COOH - amuHONMpONHOHOBas
- NH2 KHCIIOTa

Yare Bcero TepMuH "aMUHOKHUCIIOTA" MPUMEHSIOT JIsl 0003HAYCHHS KapOo-
HOBBIX KHCJIOT, aMUHOTPYIITIa KOTOPBIX HAXOAMUTCS B - MOJIOKEHUH, T.€. VIS - aMU-
HOKHCHOT. OO1y0 GopMyny - aMUHOKUCIOT MOXKHO TPEICTABUTH CIEIYIOUUM
obpazom:

CH-

COOH

‘R

B 3aBucumoctu oT mpuponbl pagukana (R) - aMUHOKUCIOTHI IENATCS Ha
anuQaTUIecKue, apoOMaTUIECKUE U TETEPOIUKINYECKHUE.

-AMUHOKHCJIOTHI BCTYHAKOT JIPYr C APYrOM B PEAKLMIO MOJIUKOHICHCALINH,
MPUBOJSA K amMuaaM KUCIOT. [IpoyKThl Takol KOHAEHCAIMA HA3bIBAKOTCS MEINTH-
namu. [Ipu B3auMoeiicTBUN JBYX aMUHOKHUCIIOT 00pa3yeTcsl IUMETTH]L:

Oo6pazyromasics rpynnupoBka -CO-NH- Ha3piBaeTcs HeNTUIHOM CBA3BIO.

[Ipu B3aumomeNCTBUM NUNENTUAA C HOBOM MOJIEKYJIOW aMUHOKHUCIOTHI IO-
Jy4aeTcsl TPUNENTU I U T.J1.

2N-

0 0
I I}
H,N-CH;C-OH + H-P]I-gH-COOH W HzN-CH:,—C—N-(liH-COOH
H CH, : H CH,
TTHLKH alaHuH MHLUUNANaHUH
(AumenTHy)
[IprMepbl TPOCTENIIINX AMUHOKHACIIOT
IIpencraBurens HazBanmue
CUCTEMATUYECKAS palrOHAIIbHAS TPUBHAJIbHAS
HOMEHKJIaTypa HOMEHKJIaTypa HOMEHKJIaTypa
0 2-aMUHO 0-aMUHO- e
CH2 - COOH ITUH
| ATAaHOBAs YKCYCHAasi KHCJIOTA, (i
NH2 KHUCJIOTa TJIMKOKOJT KoKoJ)
0 2-aMHUHO- 6-aMIHO- 5-
CH3 - CH - HMPOTAHOBAL omHoHoBas KucT0Ta anaHuH
COCH KHCJIOTa P
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|
NH2

B
CH2 - CH2 - 3-aMHHO-
COOH MpoTnaHoBast BraMUHO- b
MIPOIMOHOBAS KUCJIOTa ajJaHUH
| KHCJIOTa
NH2
§
CH3-CH2-CH- 2-aMHHO- 0-aMHUHO-
COOH OyTaHoBas MacJsTHas
| KHCJIOTA KHCJIOTa
NH2

Beaku - omo asomcooeporcaujue 8b1cOKOMONEKYIAPHbIE OpeaHUYecKue ee-
Wecmea co CIONCHbIM COCMABOM U cmpoeHuem moaexyn. Ilpedcmasnsaiom coboti
NPUPOOHbBIE NOIUMEPLL (COHCHBIE NOAUNENMUObL), MOJIEK)Ibl KOMOPbIX NOCMpOe-
Hbl U3 OCMAMKO8 AMUHOKUCIOM, COCOUHEHHBIX MedHcOy coO0 aMUOHOU (nenmuo-
HOlL) CB843b10.

DTO MPUPOIHBIE MOJUNENTUABI C BBICOKMMH 3HAYCHHSMHU MOJIEKYISIPHOU
Macchl (0T 5-10 toic. 10 1 MutH. U Oonee). OHU BXOJAT B COCTaB KIJIETOK M TKaHEH
BCEX JKMBBIX OPTaHU3MOB U SBJISIFOTCS OCHOBHOM COCTaBHOM YaCThIO HAIICH MHUIIH.

B cocraB GenkoB BXOAUT yriaepoJ, BOAOPOJ, KUCIOpOA U a3oT. B 3Haum-
TEJIHbHO MEHBIIIEM KOJIMYECTBE B MX COCTaB MOTYT BXOJUTh TaKxke cepa, pocdop u
JpYTUE dJEMEHTHI. benku mpencTaBisioT co00i BecbMa HECTOMKHE COEIUHEHUS,
YTO 3aTPYJHAET U3y4YeHHE UX (DU3UUYECKUX U XUMHUYECKHX CBOMCTB. KoHeuHbIMU
MPOYKTaMU pacrajaa 0eIKoB SBISIOTCS

0- aMMHOKHCIIOTBI. MOJIEKyJIIpHast Macca UX OYCHb BEIUKA.

C GenkaMu CBSI3aHBI BCE JKM3HEHHBIE TIporiecchl. OHM CITy)KaT MATATEIbHBI-
MU BEIIIECTBAMH, PETYIUPYIOT OOMEH BEIICCTB, UCTIOJHSS pOJib (PEPMEHTOB - KaTa-
JN3aTOpPOB OOMEHA BEIIECTB, CIIOCOOCTBYIOT MEPEHOCY KUCIOpOa MO0 BCEMY Opra-
HU3MY U €T0 TIOTJIONMIEHUIO, HTPAIOT BAXKHYIO POJIh B (DYHKIIMOHUPOBAHUU HEPBHOU
CUCTEMBI, SBISIFOTCS MEXaHWYECKONH OCHOBOW MBIIIICYHOTO COKPAICHUS, Y4aCTBY-
0T B Ilepejavye reHeTHIecKor nHhopMaIiu u T.1.

[loBTOPUTH U 3aKPENUTh HA OCHOBE SKCIEPUMEHTA MOHSI-

Llenb pa-THS O cocTaBe M CTPYKTYype OENKOBBIX MOJIEKYJ, IPUTOTOBUTH

OOTBHI: BOJHBIA PACTBOP SIMYHOTO albOyMHHA, U3yUYUTh IIBETHBHIC Kade-
CTBEHHBIE pPeaKIuu Ha OeNKu

I'mppoxcun Hatpusi NaOH, pacTtBOp MemHOro Kymopoca

O6opyno- CuSO4, siuunblil 0e0K (CBEXUIi), KOHLIECHTPUPOBaHHAs cepHast

BaHUE MU peakTu- kuciota H2SO4, konuenTpupoBanHas azotHas kuciora HNO3,

BB COJIsIHAsl KUCJIOTa, PAcTBOpP aMMHUakKa, JakKMycC, IITaTUB C Mpo-

Oupkamu

OnbiT 1. CBépThIBaHME 0€JIKA IPU HATPEBAHMU.
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CeépThiBaHne OENKOB, T.€. AEHATYPAUMS - Hpoyecc ympamol O6eIKoM npu-
POOHOU (HAMUBHOLL) KOHGOpMAyuu, CONPOBOAHCOAOUAACS 00bIYHO nomepell e2o
ouonocuueckou @ynxkyuu. [lpn neHaTypauuu noJl BIAUSHUEM BHEIIHUX (aKTOPOB
(Temneparypbl, MEXaHUYECKOTO BO3ACHCTBUS, NEUCTBUS XUMUUYECKUX PEareHTOB U
psna apyrux (akTopoB) MPOUCXOIUT pa3pylIeHUE BTOPUYHOUN, TPETUUHON U YET-
BEPTUYHOU CTPYKTYp OelKoBOW MakpomoJsekyinbl. [lepBuuHas cTpykrtypa, a, cie-
JIOBATEJIbHO, U XUMHUYECKUU cocTaB Oelika He MeHsitoTcs. M3meHstoTcs ¢usude-
CKHE CBOICTBA: CHIIKAETCSl PaCTBOPUMOCTH, CIOCOOHOCTH K THApATAINH, TePSIETCS
Ounonornyeckass akKTUBHOCTh. MeHseTcst (popma OeTKOBOH MaKpOMOJIEKYJIbI, TPO-
UCXOJUT YKPYITHCHHE.

Jlnis paboThl CIy)UT OEOK KypHHOTO SIiIa, paCTBOPEHHBIN B Boje (Oemok
onHoro sina Ha 150 M1 BOJIb).

Omnwucanue onbiTa. HeGompIoe KoJM4ecTBO pacTBopa Oelika HarpeTh Ha To-
penke no kunenus. Habmonaercs momyTHeHHe KUAKOCTH. [lomydeHHBIN ocamok
HE PAaCTBOPSETCSA HU MPU OXJIAXKIACHUHU, HU TIPU pa30aBICHUU BOJIOH, T.€. peaKIus
SBJISIETCSI HEOOPATHUMOM.

OmnpbIT 2. KcaHTONPOTEHHOBASA peaKkuus

KcanTonporenHoBasi peakiius yka3blBaeT Ha HaJU4Yue B O€JIKaX OCTAaTKOB
apOMaTUYECKUX aMUHOKHUCIOT ((heHuIananuH, Tupo3uH, Tpuntodan). [Ipu nevict-
BUM KOHUEHTPUPOBAHHOW a30THOM KHUCIOTHI MPOUCXOAUT PEAKUUS HUTPOBAHUS
apOMaTUYECKHX siiep ¢ 00pa30BAHMEM OKPAIICHHBIX B KENTHINA LIBET HUTPOCOEIU-
HeHul. [lpu neiicTBUM aMMHaka HUTPOCOEAMHEHHUS M30MEPU3YIOTCS ¢ 00pa3oBa-
HUEM MHTEHCHUBHO OKPAIICHHBIX COJI€00Pa3HbIX MPOJTYKTOB.

Onucanue omnbita. K 1 M1 pactBopa Oenka 100aBUTH 5-6 Kamenab KOHIICH-
tpupoBanHoi HNO3 1o nosiBieHus: 0enoro ocaaka (WM MyTH OT CBEPHYBILIETOCS
1O/ BIMSIHUEM KHUCJIOTHI Oenka). [Ipu HarpeBaHuu pacTBOp M OCaTOK OKpacsTCs B
SPKO-KEJITHIN IIBET (0CaTOK MOYTHU MOJTHOCTHIO TUAPOIUYETCS U PACTBOPUTCS).

Cmech oxJ1auTh, 100aBUThH (OCTOPOKHO, HE B30AITHIBAs) MO KAIUIAM M30bI-
TOK KOHIICHTPUPOBAHHOTO BOJHOTO aMMHaKa (WJIM €IKOW IIEJI0YH) 0 IICIOYHON
peakuuu. Beimagatonuii cHadana 0cajoK KUCIOTHOTO albOyMUHATa pacTBOPUTCS,
KUJKOCTh OKPaCUTCSA B SIPKO-OPAHKEBBIH 1IBET.

buypetoBas peakiusi yka3plBaeT Ha HAIMUKE B OCJIKE TOBTOPSIOIMIMXCS MET-
TUAHBIX TpynmupoBoK -CO-NH-. Dto moaTBepkmaercs TeM, 4TO OENKH JaroT
(duosneroBoe OKpalllMBaHUE MpPU JEHCTBUM HEOOJIBIIOTO KOJMYECTBa pacTBOpa
MEJHOT0 KyIopoca B IpUCYTCTBUHU 1I€N0oun. OKpacka 0ObsICHIETCS 00pa30BaHUEM
KOMILJIEKCHBIX COETMHEHUN MEJTH.

OmnbIT 3. buyperosasi peakuusi

Onucanue oneiTa. B mpobupky nomemaror 1 M pactBopa sudHoro Oenka, 1
MJI pacTBOpa TUJpOKcHUJa HaTtpus U 1-2 kamnu pactBopa cyibdara memu (II).
Kunkoctb okpacuTcsi B KpacHO-(UOIETOBBIN MBET (IIPU MAJIOM COJEPKaHUH OeJl-
Ka K €ro pacTBOpY B MIENOYM OCTOPOXHO mpubaBuTh 0,5-1 M pactBopa CuSO4,
OKpacKa MOSIBUTCSI Ha TPAHUIIE CJIOEB). Y PAaBHEHUE PEAKIINU:

CuSO4 + 2NaOH > Na2S04 + Cu(OH)2v

2R - CH - COOH + Cu(OH)2 > (R- CH-CO0)2Cu + 2H20
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NH2 NH2

OnoiT 4. Ocaxkaenue 0eJIKa COJISIMH THKEJIBIX METAJLJIOB

Onucanue onwiTa. bepyT nBe MpoOUpKU U MOMENIAlOT B HUX 1Mo 1 M pac-
TBOpa SAMYHOTO O€NKa U MEIJICHHO, IPU BCTPAXUBAHUM, IO KaIlIsiM, 100aBUTH B
OJIHY MPOOUPKY HACHIIMIEHHBIN pacTBoOp cyibdara meau (I1), B apyryto - 20%-Hb1it
pacTBop arerara cBuHIa. OOpa3yroTcsi 0OCaKu TPYIHO PACTBOPUMBIX COJIe0Opa3-
HBIX coeAuHeHul Oenka. ONBIT WUTIOCTPUPYET MPUMEHEHUE Oeska KaK MPOTUBO-
AJIM€ TIPU OTPABJICHUM COJISIMU TSKENBIX METAIUIOB. Y paBHEHUS PEAKIUI:

. 2R - CH - COOH + CuS04 > (R- CH-COO0)2Cu + H2S504

. 2R-CH-COOH + (CH3CO0O0)2Pb> (R-CH-COO)2Pb + CH3COOH

OmnbiT 4. OTKpBITHE CePhI B 0eJIKax

Omnwucanue onpita. B nmpoOupky HamuBatoT okosio 0,5 My pacTBopa aierara
CBUHIIA ¥ PUOABIISIOT PACTBOP THIPOKCHIA Kallus O PACTBOPEHHsI 00pa30BaBIlIEe-
rocs ocajka TMJIpOKCUIa CBUHIA. B apyryio mpoOupKy HalauBarOT OKOJIO 2-3 Ml
pacTBopa Oejka M MPUJIMBAIOT TaKOH e 00bEM MOJIyUYEHHOr0 pacTBopa IIIOMOU-
ta. Harpesarotr cmech 10 KUneHus: B TeueHue 2-3 MuHyT. [losBieHre TEMHOTO OK-
paimBaHus yKa3biBaeT Ha 0O0pa3oBaHHe Cysb(puTa cBUHIA. HanuimuTre ypaBHEeHUs
peaKuuii.

IIpakTuyeckas padora Ne 4no Teme: «Pacrno3HaBaHue MacTMacc U BOJIOKOHY

L]env: BCOMHUTH 3HAHKS O BOJIOKHAX W IIACTMACCAaX, MOJyYCHHBIC HAa YpOKax
XUMUH, HAYYUTHCS PAaCIO3HABATH BHIJJAHHBIC BEIIECTBA XUMUUECKIM METOJIOM.
Obopyoosanue u peakmussl. 00pa3Ilbl IIIACTMACC U BOJIOKOH MOJ] HOMEPAMH,
CIIMPTOBKA, CITUYKH, CTCKJISTHHBIC TTAJIOYKH, THTEIbHBIC IIUIIBI, aCOECTOBBIC CET-
KH.
Tlopsoox evinonnenus pabomol

Onpenenure BBIJAHHBIE BaM BBICOKOMOJIEKYJISIPHBIE BELIECTBA — BOJIOKHA U
MJIacTMacchl. 3arOJHUTE TaOIUILy.

Pacno3naBanue mmactmacc

B pa3HbIx makerax mnoj HOMepaMu MMEIOTCS 00pasibl mactMace. [lonb3yscek
IIPU BEJECHHBIMU HWKE TAHHBIMH, ONPEAEIUTE, MO KAKUM HOMEPOM Kakas IUIacT-
Macca HaXOJUTCH.

[TommaTunen. Ilonynpo3payHblii, 2aCTUYHBIN, )KUPHBIA Ha OLIYyIb MaTepHall.
[Ipn HarpeBaHumM pa3msArvaeTcs, U3 paciiaBa MOKHO BBITSIHYTb HUTH. ['OpUT cH-
HEBaThIM TUIAMEHEM, PaclpoCTpaHss 3alax pacIulaBIEHHOro napaduHa, mpooJ-
’KaeT ropeTh BHE IIJIAMEHH.

[TonuBuHWIXTOpH . DNACTUYHBIA WA KECTKUN MaTepuas, MpU HArpeBaHUU
OBICTPO pa3MArvaeTcs, pasjlaraercs C BBIJCICHUEM XJOpoBojopona. ['oput kor-
TAILIAM IUIAMEHEM, BHE TUIAMEHU HE TOPHT.

[Tonuctupon. Moxker ObITH MPO3pauyHBIM M HEMPO3pPauyHbIM, YAaCTO XPYIIOK.
[Ipn HarpeBaHuM pa3MsArdacTcs, U3 pacIulaBa JIETKO BBITSIHYTh HUTH. [ OpHUT KOII-
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TAIIUM TJIAMEHEM, PacIpoCTpaHssl 3amax CTUpOJia, MPOJIOKAET TOPETh BHE Iia-
MEHH.

[MomumeTtunmerakpunat. OOBIYHO MPO3PAYEH, MOKET UMETh PA3IMYHYIO OKpa-
cky. [Ipu HarpeBaHuu pa3MAryaeTcs, HUTU HE BBITATUBAKOTCA. [ OPUT KEATOBATHIM
IJJAMEHEM C CHUHEW KalMOW M XapaKTEpHbIM MNOTPECKUBAHUEM, PACIPOCTPAHSS
a(UpHBIN 3amax.

®enondopmanbaeruaHas miactMacca. TeMHbIX TOHOB (OT KOPHUYHEBOTO [0
yepHoro). [lpu HarpeBaHum paznaraercsa. 3aropaercsi ¢ TPYIOM, PaclpoCTpaHsis
3anax ()eHosa, BHE IJIaMEHH MOCTENIEHHO T'aCcHET.

Pacnio3HaBanue BOJIOKOH

B pasHbIX makeTax moJ HOMepaMu CoJepkaTcs 00pa3ibl BOJIOKOH. [10yb3ysch
MPUBEICHHBIMU HUKE JTAHHBIMU, ONPEEIUTE, O] KAKUM HOMEPOM KaKO€ BOJIOK-
HO HaXOJIUTCS.

Xnomnok. ['oput ObICTpO, pacnpocTpaHss 3amax > KeHoW Oymaru, mocie cropa-
HUSI OCTAETCS CEPBIN METeN.

[lepcthb, HATypaJIbHBIN MIENK. [[OpUT MEIIEHHO, C 3allaxOM KKEHBIX IEPHEB,
MOCJI€ CropaHusi 00pa3yeTcsl YePHBIN MapUK, IPU PaACTUPAHUU MTPEBPAIIAIOIIHICS
B INOPOIIIOK.

AnieraTHOE BOJIOKHO. ['OpHUT OBICTPO, 00pa3yst HEXPYNKUM, CIEKITUNCS TIapUK
TEMHO-Oyporo 1BeTa. B oTiuyme ot Apyrux BOJIOKOH PACTBOPSIETCS B all€TOHE.

Kanposn. IIpu HarpeBaHuu pa3msrdaercsi, 3aTeM IUIaBUTCS, U3 paciijiaBa MOKHO
BBITSAHYTb HUTH. [ 'OpUT, pacipocTpaHsisi HEOPUSTHBIN 3amax.

JlaBcan. IIpu HarpeBaHuM IJIABUTCS, U3 PACIIaBa MOKHO BBITSIHYTh HUTH. [ 0-
PUT KONTSIIUM IIJIaMEHEM ¢ 00pa30BaHUEM TEMHOTO OJIECTSIIETO apuKa.

Conepxxanue pabotsl: LIBeT, BHemHu BuA. ['oput wim HeT. Xapakrep rope-
HUs. 3amnax.

3anumute GopMyIIbI UCXOTHBIX BEMIECTB U (hOPMYJITBI ToJuMepoB oOpasios. K
KaKOMY KJIaCCy OTHOCSATCS JaHHBIE 00pa3Ibl BOJIOKOH

Ne makera

Buemnuii Bug

OTHOLIEHHE K HATPEBAHUIO

3amax

HazBanue nonumepa

JAuddepenunpoBaHHbIi 3a4eT
1. [lepedyens BompocoB K AudHepeHInpoBaHHOMY 3aUeTy.

1. Tlpeamet opraHMYECKOW XMMHUHU, OCOOCHHOCTH OPTaHUYECKHUX BEIIECTB.

2. Teopwus cTtpoeHust opranndeckux coenquuenui A.M.bytieposa. Ctpoe-
HUE aTOMa yTJIepo/ia.

3. Knmaccudukamms oprannueckux coeauHeHnil. OCHOBBI HOMEHKIIATYPHI,
HU30MEpUS U €€ BUJIBIL.

4. TlpuponHbpie UCTOYHUKH YTIIEBOIOPOIOB.
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HHUC.

5. Ankasbl, CTpOEHHE, CBOMCTBA, N30MEPHS ,HOMEHKJIATypa, MOJy4YeHUE U
IPUMEHEHUE.

6. AJKeHbI, CTpOEHHUE, CBOMCTBA, N30MEPHS ,HOMEHKIIATYpPa, OTyYEeHUE U
pUMEHEHUE.

7. ANKWHBI, CTPOEHHUE, CBOMCTBA, N30MEPHS, HOMEHKJIATypa, MOJIyYeHue 1
pUMEHEHUE.

8. AnKaaueHbl, CTpOEHUE, CBOMCTBA, H30MEPHsI, HOMEHKIIATYpa, MOJy4YeHUe
U IPUMCHEHUE.

9. uknoankaHbl, CTPOEHUE, CBOWCTBA, IPUMEHEHHE.

10. ApomaTHueckue yrieBoI0pOabl. CTPOCHUE, CBOWCTBA, H30MEPHs
,HOMEHKJIaTypa, MOJyueHUue U IPUMEHECHHE.

11.Ctpoenue, kinaccupukanus CupToB.

12.Xumuueckue CBOMCTBa CIIUPTOB U (DEHOJIOB.

13.CocraB, kinaccudukaius, CTpoeHue, CBONCTBAa KApOOHOBBIX KUCIIOT.

14.KapOoHUIIbHBIE COETMHEHUS, CTPOCHHE, CBOMCTBA, MOJYYSHUE U IPUMeE-
HEHHE.

15.Cnoxxnble 3GUpBI, KUPHI — CTPOCHUE, IPUMEHEHHE.

16.¥YraeBossl, ux KiaccuuKaIys U 3HaYCHHUE.

17.Monocaxapuabl. [ 110K03a, CTpOeHHE, XUMUYECKHUE CBOWCTBA, TPUMEHE-
HUE.

18.TTomcaxapuapl. Kpaxmai v 11eu1r0103a — CTPOCHHUE, XUMHUYECKUE CBOK-
CTBa, MPUMEHEHHE U HAX0XKJIEHUE B TIPUPO/IE.

20. AMHHBI — CTPOECHUE, U30MEPHSI, HOMEHKJIATypa, CBOMCTBA U IPUMEHE-

21. AMUHOKHCIIOTBI — CTPOEHHUE, N30MEPUS, HOMEHKJIATYpa, CBOMCTBA U
MIPUMEHEHHUE.

22. benku — CTpoeHUE, U30MEPHsL, HOMEHKJIATypa.

23. CgoiicTBa O€IKOB.

24. ITonuMepbI-peakiny MOJMMEPU3ALMU U MMOJTUKOHICHCAIIUU, UX CTpOe-
Hue. [lmactmaccel 1 BOIOKHA, KiIacCU(UKAIIHS TTOTUMEPOB.

25. llepuoauueckuii 3akoH U [lepuoanyeckas cucteMa XUMHAYECKUX BJie-
MeHToB J[.M.Menneneena.

26. CTpoeHue aTomMa, €ro KOJUYECTBEHHBIE XapaKTEPUCTUKH.

27. KonnuecTBEHHbIE 3aKOHBI M KOJIMYECTBEHHBIC XapaKTEPUCTUKHU Be-
IIECTB.

28. Knaccugukanus u CBOMCTBa HEOPTaHUYECKUX COCTUHEHUN.
29.OKHUCIUTEIIBHO-BOCCTAHOBUTENbHBIC peakiuu. CTEIeHh OKUCIICHHUS.
30. DaeKTpoJUTHYECKAsE TUCCOIUALIMS. DIIEKTPOIUTHI U HEIJICKTPOIUTHI.
31. HemeTamibl, OKUCIUTEIbLHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEME-
TaJUJIOB B 3aBUCHUMOCTH OT UX MOJIOKEHHUS B PSALY SIEKTPOOTPUIIATEILHOCTH

2. TecroBble 3a1aHUs
[Ipumep TecToBOTO 3a1aHUS
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TEKCT 3AJTAHUS:
Bbi0epuTe 01MH NPaBUJIbHBIN OTBET:

1. DnexTpoHnyo popmyay atoma 1s2 2s2 2p6 3s2 3pS umeeT XUMHUYECKUH
3JIeMEeHT

a) 0JIOBO 0) xere3o B) XJIOp I') KaJbIIAH
2. Xumuueckas cBs3b B H2S u CU co0TBeTCTBEHHO

a) MOHHAs U KOBAJICHTHAS MOJIIpHAs
0) KOBaJICHTHAs MOJISIPHAS] U HOHHAS
B) KOBaJICHTHAs TOJISIpHAs U METaJUInYecKast
I') KOBaJICHTHAs HEMOJISIpHAs U MOHHAS
3. MeTa/ninueckue CBOICTBA 3J1IEMEHTOB B IPYIIIaX ¢ yBeJHYeHUeM 3apsaa

sipa aTomMa

a) YCUJIMBAIOTCS
0) U3MEHSIOTCS IEPUOANYECKU
B) oci1abeBaloT
') HE U3MEHSIOTCS
4. ®opmanberu] U yrapHblii ra3 0THOCATCS K KJIaccam

a) CHUPTOB U OCHOBaHUU
0) OCHOBaHUM U CIUPTOB
B) aJIbJIETUIOB U OKCHJIaM
') KapOOHOBBIX KUCIOT U MUHEPAJIbHBIX KUCIIOT
5. B3aumopeiicrBue 6eH30/1a U GeHoJIa ¢ GPOMOM OTHOCUTCH K peaKIUsiM

a) oOMeHa M 3aMEIICHUS
0) MpUCOCTMHECHUS U 3aMEIICHUS
B) TUIPUPOBAHUS U MPUCOEAUHEHUS
T') 3aMEIICHUS
6. MypaBbHHBIi ajb/Iern/1 pearupyer ¢ 000MMH BellleCTBAMHU

a) METaHOJIOM U ATUJICHOM
0) okcuaoM cepedpa U BOJIOPOIOM
B) a30THOM KHUCIIOTOM U XJIOPOM
') pacCTBOPOM OPOMHOM BOJBI U OKCHUIIOM cepedpa
7. F'oMoJioraMu sIBJISIIOTCS
a) OyTtaH u OyTeH
0) OyTaH 1 rponaH
B) OyTaH u OyTaaueH
r) OyTeH U OKTHH
8. Peakuuu HOHHOTO 00MeHA COOTBETCTBYET ypaBHEHHE
a) SO, + 2NaOH = Na,SO; + H,0
6) Na,O + SO, = Na,SO;
B) Na,SO; + 2HCI = 2NaCl + H,0 + SO,1
r) 2HCI + Zn =ZnCl, + Hy1
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9. K OKHC/IUTEIbHO-BOCCTAHOBUTEIbHBIM PeaKIUsiM OTHOCHTCSI
a) Na,O + H,O = 2NaOH
0) CuO + H,SO,4 = CuSO, + H,0O
B) CaCO; =Ca0 + CO,
r) Zn + 2HCI = ZnCl, + H,
10. JIns pacno3HaBaHUA aJIbJAETH/I0B M YIJ1€BOA0B MOKHO HCIOJIb30BaTh
a) ruapokcua meau (1I)
0) ammuaunbiii pactBop Ag,0
B) BOJIOPO/T
') TUJIPOKCU]T HATPUS
11. Pemure 3a1a4y U BbIOepUTE OJMH NMPABUWIbHBIH OTBET:

[Ipu neruaparanuu nponaHoJsia-2 NoJyYUIu NPONUIIEH, KOTOPbIA 00€CIIBETHI
OpomHyto Boay Mmaccoit 200 r. MaccoBas 1oy Opoma B OpOMHOM BOJIE paBHa
3,2%. Onpenennre Maccy NpONaHoIa-2, B3ATYIO JUIsl pEaKLUU.

A) lr

0)24r

B)3,8T

r)5,9r

CooTBeTcTBUE MEXKIQYy OaqbHON CUCTEMOM M CHUCTEMOW OLIEHWBAHMS IO PE3yJIbTa-
TaM TECTUPOBAHUS YCTAHABIMBAECTCS IOCPEACTBOM CIIEYIOUIEH TaOIUIIbI:

OOBEKT [Toxazarenu oleHu-
YpoBeHb
OLICHKU BaHUA
Ouenka PE3yNbTATOB
pe3yabTaToB 00Yy-
o0yueHus
YCHUS
60 6amioB U MeHee «HeynoBneTBopuTeNnbHO» Huskuit ypoBeHb
74 — 61 GannoB «Y 1OBJIETBOPUTETILHO) [Toporosslii ypoBeHb
OO6yuaro- g P P P
150751 y
HHCA 84 — 75 Gamnos «Xopouio» [ToBbIlLIEHHBIN YPOBEHB
100 — 85 6amos «OTIAIHO Bricokuii ypoBeHb

3. Oruenka oTBeTa 00yJaronierocs Ha BOmpochl audepeHIIMpoBaHHOTO

3a4cTa
JIOCTUTHYTBIN
IITxana
YPOBEHb XapakTepucTuka ypoBHsSI CHOPMUPOBAHHOCTH
N OlIEHH-
pe3yJiibTaTta KOMIIETEHIINI
BaHM
oOydeHus
Huzkuit OOyuarouics: Heynosne-
YPOBEHb -00HAPYKUII TIPOOESIBI B 3HAHUSX OCHOBHOTO Y4eOHO-IIPOrPaMMHOTO Mate- TBOPH-
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puana;

-IOTTYCTHJI IPUHITUIHAIIFHBIE OITUOKH B BRITIOJTHEHUHN 3aJJaHHH, TIPEIYCMOT-
PEHHBIX ITPOrpPaMMON;

-HE MOKET MPOIOJDKUTHh 00ydIeHHE WM MPUCTYIHUTH K MPo(hecCHnoHaIbHON
JIESITEIbHOCTH TI0 OKOHYaHUW TIPOTPaMMBbI 0€3 JOTIOTHUTENFHBIX 3aHATHH 110
COOTBETCTBYIOLIEH TUCIUITIIUHE.

TCJIIBHO

[Toporosbiii
YpOBEHb

OO6yyvaromuiics:

-00HapYKUJI 3HAHKE OCHOBHOT'O y4eOHO-IPOrPaMMHOT0 MaTepualia B 00bE-
Me, HeOOX0IUMOM IS AajbHEHIeH yaeOHoH u mpencTosiuei npogdeccuo-
HaIBLHOU JIEATCIIFHOCTH,

-CIIPaBJISIETCS C BHIMOJIHEHUEM 3a/IaHHi, PElyCMOTPEHHBIX MTPOTPAMMOIL;

-3HAKOM C OCHOBHOW JINTEPaTypOid, peKOMEHI0OBaHHON pabodeii mporpam-
MO IUCIMILIMHBL

-JIOMTyCTHII HETOYHOCTH B OTBETE HA BONPOCHI U TP BHITIOJHEHUH 3aIaHUH
Mo y4eOHO-IPOrpaMMHOMY MaTepHaly, Ho 00JaaeT HeoOXOIUMBIMHU 3HA-
HUAMU U1 UX YCTPAHCHUS IO PYKOBOACTBOM MPEIOAAaBaTECIIA.

VY nosneTBo-
pUTETBLHO

TloBEBIIIEHHBIN
YPOBEHb

OOyuaromuiics:

- 00HApYXUII TIOJTHOE 3HAHUE YIeOHO-TIPOTPAMMHOTO MaTepHaa;

-YCIIELIHO BBIITOJIHWI 33JIaHUs, IIPEyCMOTPEHHBIE IPOrPaMMOii;

-YCBOWJI OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO pabouell mporpaMmoit
JUCLVIIINHEIL,

-TOKa3aJI CUCTEMAaTUYeCKUI XapakTep 3HaHUH y4eOHO-TTPOTPaMMHOT0 Mate-
puana;

-croco0eH K CaMOCTOSITETIbHOMY TTOTIONTHEHHUIO 3HAHUH 10 y4eOHO-
MPOrpaMMHOMY MaTepHaTy U OOHOBJICHHIO B XOJI€ NaTbHEUIIeH yaeOHOH
paboThl U poheCCHOHATBHOM AEITENbHOCTH.

Xopomo

Bricokuii
YPOBEHb

OO0yuaromuiics:

-00HAPYKUIJI BCECTOPOHHUE, CHCTEMATHYECKUE U TITyOOKHe 3HAHHS yIeOHO-
IPOTPaMMHOT0 MaTepuaa;

-yMeeT CBOOOIHO BBITOJIHATH 33JJaHHUs, PElyCMOTPEHHBIE MPOrPaMMOii;
-03HAKOMMJICS C JOTIOJTHUTEIIHLHOM JINTEPATYPOIA;

-YCBOWJI B3aUMOCBSI3b OCHOBHBIX TTOHSTHH TUCIUTUIMH U UX 3HAUCHHE JIJIS
npuoOpeTeHus mpodeccum;

-MIPOSIBUII TBOPUYECKHE CIIOCOOHOCTH B IIOHUMAHHUH y4eOHO-TIPOTPaMMHOTO
Marepuana.

OTJIIMYHO

[Tpumeuanue: uToropas oleHka GopMHupyeTcs Kak cpelHss apudmeTruyeckas pe3yabTaToB die-
MEHTOB OLIEHUBaHUA JU(PPepeHIINPOBAHHOTO 3a4eTa.
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