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q9e0HON TUCIUIUTNHE « XHMMS» TTPeAHA3HAUYCHBI JJIs CTYACHTOB criennaibHOCTH 23.02.03
exHuuecKoe o00cayyicusanue u pemMoHm agmomooOUuIbHOZ0 mpancnopma
COCTaBJIEHBI B COOTBETCTBUU C paboyei MporpaMMoil JUCHUTIIMHB « XUMHS) C YIETOM C
y4eTOM peKoMeHanui TpedoBannii MuH. 00p. (momMenieHne KaOMHEeTa XUMHUH JOJIKHBI
YIAOBIICTBOPSITH TPEOOBAHUSIM CAaHUTAPHO-ITHAEMHUOJIOTUYECKUX TMPaBUI U HOPMATHBOB
(CanlluH 2.4.2 Ne 178-02)) u HanpaBlieHbl HA JOCTUKEHUE CIETYIOLINX LECH:

e (opmupoBanue y oOydyarmUXCSd YMEHHUS OLIEHMBATh 3HAYMMOCTb XUMHUYECKOIO
3HAHUSA JJI51 KQXKIOrO YEJIOBEKA;

e (opmupoBaHue y 0O0y4arolMXCS IEJIOCTHOTO MPEACTaBICHUS O MHUpPE U POJIU
XUMHH B CO3[JaHMM COBPEMEHHOW €CTECTBEHHOHAYYHON KAapTHHBI MHUpA; YMEHUS
OOBSCHATH OOBEKTHI U MPOLIECCHl OKPYKAIOLIEH EHCTBUTEIBHOCTH — MPUPOIHOMH,
COLMAIBHOM, KYyJIbTYPHOW, TEXHUYECKOM CpPEAbl, — MCIOIB3Ys A 3TOro
XUMHYECKUE 3HAHUS,

® pa3BUTHE y OOYyYaloIIUXCSd YMEHWH pas3nuyaTh (akTbl M OIEHKHU, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUAMU OLIEHOK U CBSI3b KPUTEPHUEB C
OTpENCIEHHOM CUCTeMOW IIeHHOCTeH, QopMmyaupoBatb M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

e npuoOpeTeHHe OOYYAIOUIUMUCS OIbITa Pa3HOOOPA3HOW JEeATENbHOCTH, OIbITa
IIO3HAHUS W CAMOINO3HAHMW; KIIFOYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIBHOE
3HaYeHHWE JI PA3IUYHBIX BUAOB JEATEIHHOCTH (HABBIKOB DPELICHUS MPOOJIEM,
OPUHATUA ~ pEIIeHU#, TOHWCKa, aHanu3a U o0paboTKu  HH(OpMAIHH,
KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB W3MEPEHMI, HABBIKOB COTPYIHHYECTBA,
HaBBIKOB 0€30ITaCHOTO 0OpaIeHus C BEMIECTBAMHU B MIOBCETHEBHON KU3HN).

MGTOI[I/I‘ICCKI/IC YKa3aHug SABJSIOTCA YaCTbRO y‘-Ie6HO—MeTOI[I/I‘-IeCKOFO KOMIIJICKCA

0 JUCHUILINHE «XUMUS» W COJEepPKAT 3aJaHus, YKa3aHHs, TCOPCTHUCCKHN MaTepHall,
dopmynsl. Ilepen BBITONHEHHEM NPAKTUYCCKONH paOOThI KaKIbld CTYISHT 0O0s3aH
IIOKa3aTh CBOIO TOTOBHOCTh K BBINOJHEHHUIO pPaOOTHI: MPONTH TECTUPOBAHUE,
WHCTPYKTaX, OTBETHTh Ha BONPOCHL. [10 OKOHUaHUIO0 pabOThI CTYEHT 0(DOPMIISIET OTUET,
3alIuIIaeT padoTy.

B PE3YJbTATC BBIIOJHCHHUA IIO0JIHOTO o0Bema MMPAKTHYCCKUX pa60T CTYACHT

AOJDKCH YMETb:

HA3bIBaTh: U3YYEHHbIC BEIECTBA [0 «TPUBHAIBHOW» WIH MEXKIyHAPOIHOU
HOMEHKJIaTypau;

onpeaesiTb: BaJICHTHOCTh M CTENECHb OKUCICHHS XUMHUUYECKHX JJIEMEHTOB, THII
XUMUYECKON CBSI3M B COCIUHEHUSX, 3aps]l HMOHA, IMPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKOM PEIIETKH, XapaKTep Cpelbl B BOJHBIX PACTBOpaX,
OKHCJIUTENIb 1 BOCCTAHOBUTEIIb, HAMPABJICHUE CMEIICHUS PAaBHOBECHS 1O BIUSHUEM
pasIUYHBIX (PAKTOPOB, U30OMEPHI U TOMOJIOTH, IPUHAJIEKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTraHWYECKUX M OPTraHMYECKHUX COCJAMHEHUMN; XapakTep B3aUMHOIO
BJIMSIHUS aTOMOB B MOJIEKYJIaX, TUIIBl PEAKIIUM B HEOPTAaHUYECKONW M OpPraHUYECKON
XUMHH;

XapakTepu3oBaTh: s-, p-, d-3JE€MEHTHl MO HX ToJoKeHuio B Ilepuoamyeckoi
cucteme /.M. MenpneneeBa; o0Iye XMMUYECKHE CBOMCTBA METAJIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COCJIMHEHUH; CTPOEHUE U
CBOMCTBA OpPraHWYECKUX COCIWHEHWH (YIJIEBOJOPOAOB, CHOUPTOB, (PEHOJIOB,
aJbICTUI0B, KECTOHOB, KAPOOHOBBIX KHCIIOT, aMHHOB, aMHHOKHUCIIOT M YTJICBOJIOB);
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® O0BACHATH: 3aBUCUMOCTH CBOMCTB XMMHYECKOIO 3JIEMEHTa M OOpa30BaHHBIX UM
BEIECTB OT MoJioxkeHus B [leprnonnueckon cucreme /.M. MeHnneneeBa; 3aBUCUMOCTD
CBOWCTB HEOPTAaHWYECKUX BELIECTB OT UX COCTABA U CTPOCHMUS, PUPOY XUMUUYECKOU
CBSI3M, 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEaKIUu OT pa3IudHbIX (PAKTOpOB,
PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COSAMHEHUI OT CTPOCHUS UX MOJIEKYJ;

¢ BBINOJHATH XMMHYECKMH JKCIEPUMEHT IO PAClO3HABAHUIO BaKHEWIIMNX
HEOPTaHMYECKUX M OPraHWYECKUX BEIIECTB, MOJYYEHUIO KOHKPETHBIX BELIECTB,
OTHOCAIINXCS K U3YYEHHBIM KJIACCAM COCIMHEHHU;
NPOBOJAUTH PACUETHI 10 XUMUYECKUM (HOpMYysIaM U YPAaBHEHUSIM PEaAKIUH;
OCYLIECTBJIATH  CAMOCTOATENbHBIA  MOUCK  XUMHUYECKOM  HHPOpMAIMH  C
UCIOJIb30BAaHUEM DPa3IMYHBIX HCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX W HAY4YHO-
MOMYJISIPHBIX W3JaHWM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCIIOJIh30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUH /I OOpaObOTKH U Mepefadyl XUMUIECKON
uH(pOpMAIIH U €€ MPEJCTABICHUS B Pa3IUYHbIX GOpMax;

® HCHOJIb30BATH NMPUOOPETCHHBIC 3HAHUS U YMEHUSI B MPAKTUYECKOU JIEATEIHbHOCTH U
MOBCEIHEBHOM KU3HH:

® IS TIOHUMAaHWUS TJIOOATBHBIX TPOOIEM, CTOSIIMX Tepe]] YeTOBEYSCTBOM:
AKOJIOTUYECKUX, DHEPTETUYECKUX U ChIPHEBBIX;

e OOBSCHEHHS] XUMHUYECKUX SBJICHUW, TMPOUCXOIANIUX B TMpUponae, OBITY W Ha
IPOU3BO/ICTBE;
AKOJIOTUYECKH TPAMOTHOTO MTOBEAECHUS B OKPYKAIOLIEH CPEE;
OLICHKH BJIUSHHUS XUMHUYECKOTO 3arpsA3HEHUs] OKPYKAKOWIEH Cpellbl Ha OpPraHu3M
YEJIOBEKA U IPYTHe KUBBIE OPTaHU3MBI,
0e30macHoi paboThI C BElIeCTBaMHU B J1a0OpaTOpuu, OBITY U Ha MPOU3BOJICTBE;
ONpPEAECICHHUS] BO3MOXXHOCTH TNMPOTEKAHUS XMUMUYECKUX NPEBPALLICHUN B Pa3IUYHBIX
YCJIOBUSIX U OLIEHKH MX MOCJIEACTBHIA;
pacno3HaBaHus ¥ UICHTU(DHUKAIINY BAKHEUIITUX BEIIECTB M MAaTEPUAJIOB;
OIIEHKH KayeCTBa MUTHEBOU BOJBI U OTAEJBbHBIX MUILEBBIX MPOAYKTOB;
KPUTUYECKON OIEHKU JOCTOBEPHOCTH XMMUYECKOW MHPOpPMALIMU, MOCTyHAIOEN U3
Pa3JIMYHBIX UICTOYHUKOB.

[Ipu npoBeneHUH MPAKTHUECKUX padOT MPUMEHSIOTCS CIEAYIOIINE TEXHOJIOTHH U
METOJIbl OOYYEeHHSI: KPUTUYECKOTO MBIIUIEHUS, MPOOJIEMHO- TUAJOTUYECKOr0 00yUYeHus,
CJ1O; mabopaTopHbIi U MPAKTUYECKUI METOJIbI.

[loAroToBKka K mMpakTU4eckoi paboTe
[Ipu moAroToBKE K paboTe peKOMEHIYETCS MPHUIECPKUBATHCS CIASAYIOIIETO MIaHa:

e JIpounTarh Ha3BaHUE PAOOTHI U BHISICHUTE CMBICI BCEX HETIOHSITHBIX CJIOB.

e [Ipounrtars onmcanue paboOTHl OT Hayaja 0 KOHIA. 3a/aya MepBOro MPOYTECHUS
COCTOUT B TOM, YTOOBI BBIICHUTH, KaKOBa II€Nb MPAKTHUECKOH paboThl, Kakoe
XMMUYECKOE SIBJICHHE WJIM XHMHUYECKHE CBOMCTBA BEIIECTB M3Yy4YalOTCS B JaHHOU
paboTe U KaKuM METOJIOM OHA ITPOBOJIUTCSL.

e [Ipountars Mo yuyeOHMKY MaTepuai, OTHOCSIIMWCA K JaHHOH pabote. Pa3oOpath
BBIBOJL (QopMynbl MO yueOHUKY (ecnu 310 HeoOxomumo). HailiTu oTBeThl Ha
KOHTPOJIbHBIE BOIPOCHI, MPUBEJICHHBIE B KOHIE OMHCAHMUS PAaOOTHI (€CIU OHHU
HMEIOTCH).

e PaccMmoTpeTh 10 y4eOHUKY YCTPOWCTBO M HMPUHIUN PabOThl MpUOOPOB, KOTOPHIE
OyJlyT UCIIOJIB30BaThCA B paboTe.

e PaccMoTpeTh B ONUCAaHUU TPAKTHUUECKON pabOThl NPUHIUMIHAIBHYIO CXEMY
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DKCIIEpUMEHTa W TaOJHIly, B KOTOPYIO OyIyT 3aHOCUTBCS PE3YJIbTAThI
HaOmonennii. Ecnu TaGauibl B paboTe HET, COCTaBUTH €e.

o [Ipomymats, Kako¥l OKOHYATEIBHBIA PE3YIHTAT U BBHIBOJ JODKEH OBITh MOJYyYEH B
JAHHOW MPaKTHYECKOU padoTe.

BrinonHnenue npakTuyeckoil padoTsl

e Jlepex BBIMONHEHHEM MPAKTUYECKOH pPabOThl CHayana HEOOXOAMMO HW3YYUTh
BEIIIECTBA, BCTYMAIOIINE B PEAKIIUIO U 00pa3yIOIINecs B pe3ysIbTaTe PeaKitu.

e 3areM cieayeT O3HAKOMHUTHCS C MPUOOPOM, B KOTOPOM MPOUCXOAUT XUMHUYECKas
peakiusi. HyXHO yCTaHOBUTH €ro COOTBETCTBHE OIKCAHUIO, BBIMOIHUTD
PEKOMEH/IOBaHHYI0 B ONHUCAaHMM MpuOOpa MOCIEAOBATEIBHOCTh JEHCTBUII O
MOATOTOBKE TIpubOpa K padoTe.

e OcCylecTBUTh CaMy peakUuio, H3YYUTh YCIOBUS €€ TEUYeHMs, IPOU3BECTU
HaOJII0IeHUS] U3MEHEHUH BEILIECTB, TETUIOBBIX SBJICHHIA.

e [IpousBecTu omnucaHue OMbITA, MPOAHATM3IUPOBATH, CAENATh BBIBOJ U OOOCHOBAThH
€ro — OTBETUTh Ha BOIPOC, JJISl PEIIEHUS] KOTOPOTO BBIMOIHSIICS OTIBIT.

e Bce 3amucu mNpu  BBHINOJIHEHWH TMPAKTUYECKUX pabOT IOMDKHBI BECTUCH
UCKJIIOYUTENIbHO B TETpaau Ui MpakTuueckux padot. Ee crenyer Bectu cambiM
aKKypaTHeWmuMm obOpazoM. B TeTpamu s mpakTUdeckux pabot odopmisercs
BBINOJIHEHHASI pa00Ta COIJIaCHO YKa3aHHUIO MO €€ BBIIOJIHEHHUIO.

OdopmiieHne npakTUYECKON padOThI

[IpaBunbHO oOQopMieHHass nabopaTopHas M NPAKTHYECKON padoTa HOJHKHBI
coJiepxaTh B ce0e ClIeIyIoII1e pa3ielibl:

Hazpanue pabotsl u e€ Ne.

O6GopynoBaHue.

[lenb paGoTHI.

PucyHok wunm cxemMa YCTaHOBKM C HCIOJb3yeMBIMH B paboTe€ CHUMBOJIAMHU
U3MEpPSEMBIX BEIMYUH (P HEOOXOAUMOCTH).

[Topsnox BeIMOTHEHUS PAOOTHI.

Pe3ynbrarel HAOMIOACHUN UM BBIYMCIECHUN B BUJE TaOIUIIBI.

VYpaBHEHUS XUMUYECKUX PEaKIuil (TIpu HEOOXOIUMOCTH).

BrIBOJ (T05KEH COOTBETCTBOBATH IIEJIH PAOOTHI).

Kputepuu oniennBanus 1a00paTopHO M MPAKTUYECKON pabOThI

Onenka «5» cTaBUTCS, €CITU:

a) paboTa BBINOJHEHA TIOJIHO, TMPABHIBHO, 0€3 CYIIECTBEHHBIX OIIMOOK,

cAenaHbl BBIBO/IbI;
0) PKCIEPUMEHT OCYILECTBIIEH IO IJIaHy C YYETOM TEeXHUKU OE€30MacCHOCTU U
paBUI paboThI C BEIIECTBAMU u npudopamu;

B) UMEIOTCS OpraHU3allMOHHBIE HABBIKU (TIOACPKUBACTCA YMCTOTa pabovero
MeCTa U MOPSI0K Ha CTOJIE, SKOHOMHO MCIIOIb3YIOTCS PEAKTHBHI).
Onenka «4» cTaBUTCS, €CIIH :



a)paboTa BBINIOJIHEHA MTPaBUIIbHO, O€3 CYIIIECTBEHHBIX OIIMOOK, C/IeJIaHbl BBIBOIBL;

0) IOMYyCTUMBI: HEMOJHOTA MPOBEACHUS WU O(QOPMIICHHS SKCIIEPUMEHTA, OJHA-IBE
HECYIIECTBCHHBIE ONTMOKM B MPOBEICHUU WM O(POPMIICHUU SKCIEPUMEHTA, B TPABHUIIAX
paloThI ¢ BEIIECTBAMU U IPHOOPAMH.

Onenka «3» CTaBUTCA, €CIM JOMYIICHBI OJHA-JABE CYIIECTBEHHBIE OMMOKU (B XOJe
HKCIIEPUMEHTA, B 00BSCHEHHH, B O0GOpMIICHUU PAOOThl, MO TEXHUKE O€30MacHOCTH, B
paboTe c BemecTBaMu U MPUOOpaMu ), KOTOPBIE UCTIPABIISIOTCS C IIOMOIIBI0 YUUTEIIS.
Ouenka «2» CTaBUTCA, €CJIA JIOMYLICHbI CyIIECTBEHHbIE OMMOKH (B XOJze
HKCIIEPUMEHTA, B 00BCHEHHH, B OGOpMIICHUU PAOOThI, MO TEXHUKE O€30MacHOCTH, B
paboTe ¢ BellecTBaMHU U MPUOOpPaMM), KOTOpbIe HE UCIPABISAIOTCS )K€ MO YKa3aHUIO
YUUTENS.

Bo Bcex cnydasx OIEHKAa CHIXKAETCS, €cClid OOyyarolluics He coOJIojan MpaBuiia
TEXHUKU 0€30MaCHOCTH

B cootBeTcTBUM ¢ y4eOHBIM IUIAHOM MPOrPaMMbl MOJTOTOBKH CIIELUAIMCTOB
CpeIHEero 3BeHa Mo cnenuanbHOCTU 23.02.03 Texnuueckoe oodcayxrcueanue u pemonm
agmomoouIbHO20 mpancnopma padbodell MPorpaMMON Ha MPAKTHUECKHE pPadOTHI TIO
TUCUUIUINHE « XUMHUSD» OTBOAUTCA 24 wyaca.

2.JIEPEYHEHDb IPAKTUYECKHUX PABOT



Ne TemaTnka npakTHYecKux pador KosauvectBo

n/n 4acoB.

1 IIpakTuyeckas padora Ne 1. M300paxeHune >I€KTPOHHBIX 2
KoH(HUTypanmii aTOMOB DJEMEHTOB OOJBIIMX H  MaJIbIX
MEePUOJOB XUMHUUYECKUX 3eMeHTOB. COCTaBlIE€HUE ypaBHEHUU
SIAEPHBIX PEAKIUM.

2 IIpakTuyeckasi padora Ne 2. [I[puroroBieHrne BOAHBIX 2
pPacTBOPOB 3aJaHHOM MPOIIEHTHOW U MOJISIPHOM KOHILEHTpAIUH.

3 IIpakTuyeckasi padora Ne 3. M3ydyeHue CBOWMCTB KHUCIOT U 2
OCHOBAHUHU.

4 IIpakTHyeckas padora Ne 4. PeuieHne 3KkciepUMEHTAIBHBIX 2
3aiad 1o TeMe: «MeTaibl 1 HEMETaJUIbD)

5 IIpakTuyeckas padora Ne 5. Ilomyuenue, cobupanue u 2
pacno3HaBaHME YIJIEKUCIIOIO ra3a, MU3y4eHHE ero CBOMCTB.

6 IpakTnuyeckasi padora Ne 6. [lonydenue, coOupanue rasza 2
KHCJIOPOJia, U3YUEHHE €T0 CBOMCTB.

7 IIpakTudyeckasi padora Ne 7. IlomyyeHuwe osTuieHa u 2
u3ydyeHue ero cBorcts. [lomydenue areTuiieHa U U3y4yeHue ero
CBOMCTB.

8 IIpakTuyeckas padora Ne 8. M3yueHue cBOMCTB yrieBO0OB 2
(OKHCJICHHE TITIOKO3bI, THIPOJIU3 Caxapo3bl, (HepMEHTATHBHBIN
THJIPOJIM3 KpaxMaia)

9 IIpakTHyeckas padora Ne 9. 3ydyeHne cBOWCTB 2
KHCJIOPOJACOIEPKAIIMX OPraHUYECKUX BELIECTB.

10 IIpakTnueckas padora Ne 10. V3zyueHue cBONWCTB OCIIKOB. 2
PactBopenue 6enkoB B Bojie. OOHapykeHHe OETKOB B MOJIOKE
U B MsCHOM OyiboHe. [leHaTypaius pactBopa Oejika KypuHOTO
Siil1a CIIUPTOM, PACTBOPAMH COJIEH TSKENBIX METAILJIOB U MPU
HarpeBaHUM.

11 IIpakTnueckas padora Ne 11. Pacnio3HaBaHue miactTMacc u 2
BOJIOKOH.

12 IIpakTnyeckas padora Ne 12. PenieHne 3kcnepuMEHTATBHBIX 2
3aJa4 Ha WACHTU(UKAIMIO OPTAaHUYECKUX COSAMHEHUH.

Bcero: 24

3. COAEP) KAHUME ITPAKTUYECKHUX PABOT
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N METOANYECKHUE YKA3ZAHUA K UX BBIITOJIHEHHUIO

IlpakTnueckas padora Ne 1. M3o0pakeHue 3JIeKTPOHHBIX KOH(UTypaluil aTOMOB
3JIEMEHTOB 00JbIIMX M MaJbIX nepuoaoB. CocTaBieHHe YpaBHEHMH SI/IEPHBIX
peakuuii.

Leab padoTbl: 1300pa3uTh 3JMEKTPOHHBIE KOHPUTYpallMU aTOMOB 3JIEMEHTOB OOJIBIINX

Y MaJbIX IEPUOJOB; COCTABJICHHE SIIEPHBIX PEAKLIUM.

3aganue VI NPaAKTHYECKOM padoThbI:

1. N300pa3uth 37€KTPOHHOE CTPOEHHE aTOMOB (TOpa, KPEeMHHMsI, CKaHIUS U aproHa.
3anucath MX OAJIEKTPOHHBIE M JJIEKTpOHHO-rpaduyeckue  Gopmynsl. Kakue wus
NPEJIOKEHHBIX JJIEMEHTOB OTHOCSTCS K  s-,p-,d- anemeHtam?  Kakue 31€MEHTHI
OTHOCATCS K aKTUHOUAAM?

2. Jlatb  XapaKTepUCTUKYy XUMHUYECKOMY DBJEMEHTYy [0 €ro IOJOXEHUIO B
NEPUOINYECKON CUCTEME XUMUYECKUX IJIEMEHTOB (UIIOMUHUH, CEPA).

3. CKOJIbKO POTOHOB, HEUTPOHOB U ANEKTPOHOB COAEPKUTCS B U30TOIE BOJIOPO/IA
H, »CI1?

Kpurepuu ouenku:

3a Bce BBLINMOJHEHHBIE 3aJaHUSA — OIIEHKA «5»

3a 3 BLINOJIHEHHBIE 32JaHUSA — OLIEHKA «4»

3a 2 BBINOJTHEHHEIE 32IaHUA — OLIEHKA «3»

3a 1 BbINOJHEHHOE 3a/IaHKe — OlleHKA «2)»

IIpakTuyeckasi padora Ne 2. IlpuroroBjieHHMe BOJHBIX PAacCTBOPOB 3aJaHHOM
NMPOUEHTHON U MOJIIPHOM KOHIEHTPALMH.

Heab padoThbl: HAYYUTHCA TOTOBUTH BOJHBIE PACTBOPHI BEILIECTB 3aJaHHOM MPOLIEHTHON
Y MOJIIPHOM KOHIIEHTPALIUH.

O0opynoBaHmMe: BOJa, IOBapeHHAs COJb, BECHI, Pa3HOBECHI, KOJOBI, CTCKIITHHAs
MaaoyuKa, MEPHbINA  WJIHHJP.

3ananue 119 NPaKTH4YeCKoil padoThI:

1. IIpuroroButrs 100 r. 5% pacTBOpa moBapeHHOW cosiu. PaccumTaTh maccy coau u
Maccy BOJIbl, HEOOXOAMMBIEC JJII MPUTOTOBJIEHHUS JTAHHOTO pacTBopa. B3pecuTh Ha
BECaX COJIb, BOAY OTMEPUTHh MEPHBIM LIUIUHAPOM.

2. IlpuroroButh 50 mi. 0.5- mMonsIpHOTO pacTBOpa MOBAPEHHOM COJIM. BhIUMCINTH
Maccy COJIM, HEOOXOJMMYIO JIJisi MPUTOTOBJIEHUSI IAaHHOTO pacTBopa. B3Becutb colb
Ha Becax M pacTBOPUTH B MEPHOM KoJioe Ha 50 mil., JOBEAsI pacTBOP J10 METKHU.

3. K nepBomy pactBopy mo6aBpTe emié 100 r. Boabpl. Berumciauth  Kakoil cTaHeT
MPOLIEHTHAsI KOHIIEHTpalus pa30aBI€HHOIO PacTBOpa.

[Ipu pacuérax Bocmonb3yiTech hopMyIaMu:

M = - * 100% ; mp-pa = mp.B.+ Mmoo



Trac M - MaccoBas JOJIA paCTBOpéHHOFO BCIIICCTBA B paCTBOPC,
M p 5.- Macca pacTBOpeHHOrO BelecTBa, m p-pa — Macca BCEro pacTBoOpa , Mp20- MaCCa BOJBI.

IJIe C - MOJISIpHAs KOHIICHTpAIUs, N - YWJIO MOJICH pacTBOPEHHOIO BemecTBa, V —
00BEM pacTBOpaA.
Kputepun omeHKH: OICHKY CTYICHT IOJydaeT 3a MPABWIBHO OQOPMIICHHBIH OTYET C
KPaTKUM OIMCAHUEM OITBITOB U 3aPHCOBKON MPHUOOPOB K KAXKJIOMY OTIBITY.

IIpakTuyeckasi padora Ne 3. M3yueHue cBOCTB KUCJIOT U OCHOBAHUIA.
Hesapb padoThI: U3yYUTh XUMUYECKUE CBOMCTBA KUCIOT U OCHOBaHUM
Oo6opynoBanme: cepHas kuciaora Ha SQs, consnas kucinora HCI , ungukaTopsl —
METUJIOpaHXK, JJakmyc, (eHondTanend, UUHK - Zn, Mg — maruuii ,Menp- Cu , oKcun
kanpiuss  CaO , ruapokcun kamus -KOH , kapbonat Hatpus - Na,COs, pactBop
cynbdara menu — Cu SO4,pobupKH, Cyxoe roprouee, AepiKaTeb.
3ananue 119 NPaKTH4YeCKoil padoThI:
Omnpbit 1. [leiicTBHE KUCIOT M IIeJT0Yeil HA HHAUKATOPBI.
A) Hamute B mpoOupky kucinoty. J[loOaBUTh K HEeW UWHAMKATOPHI - METUJIOPAHXK,
OIMyCTUTh JakMyc. Kak M3MeHsAeTcs LIBET MHIMKATOPOB B KHUCIIOH cpene? 3amucarb
YPaBHEHUS JUCCOLMAIIMHN KUCIIOT.
b) Hamure B mpobupky ménous. J[00aBUTh K HEM HMHAMKATOPHI - METUIIOPAHK,
dbeHondranend, onmycTUTh Jlakmyc. Kak u3MeHseTcs 1BET MHAUKATOPOB B IIETOYHON
cpeae? 3anucaTh ypaBHEHHS JUCCOLMALIAN IIETOYH.
OnoIT 2. B3anMmoaeicTBae KHCJIOT ¢ MeTAJJIaMHU.
[TonoxuTh B MpOOMPKM MeETaUIbl — UUHK U MeAb. [IpuinTh kK HUM pa30aBiieHHbIE
pactBopbl kucioT. YUro Habmogaere? Ilouemy mear He pearupyeT ¢ pa30aBiIeHHOU
COJISTHOM KHUCIJIOTOM?
3anucate ypaBHEHUS NpoAenaHHbix peakuuid. A) Zn+ HCl--— ? +71
B) Zn+ H> SO4--— 7 + 7
OnbiT 3. B3aumojgeiicTBHe KHCJIOT € OKCHMIAMH MeTalaioB. B 1Be mpoOupku
HaceimaTh okcua Kambiws (CaO). Ilpunute kK Hemy Kuciaotel. Urto HaOmromaete?
3anucath ypaBHEHUs npojenanneix peakiuit.  A) CaO+ HCl  --— 7 +7? b)
CaO+H2804 --— 7 +7?
OnbIT 4. B3anMmoaeicTBue KHCJIOT ¢ OCHOBAHUAMM.
A) B npobupky npuwinth pactBop rujpokcuaa kamus KOH, no6aButh B Hero Kariro
dbenondranenna. Yro Habmrogaete? 3aTeM TyAa NPWIUTh PACTBOP COJSIHOM KHUCIIOTHI
HCl. Tlouemy wcue3aeT MaJMHOBas OKpacka? 3amucarb ypaBHEHUE XUMHUYECKOM
peakuuu. NaOH + HCI- - —» 2 +7?
b) Ilonyuuts HepacTBOpuMbIiM B Boae ruapokcua meau Cu(OH),npu B3anmoaeicTBUM
ruapokcuaa Hatpuss NaOH u cynbdara menu— Cu SO, K mosydeHHOMY THAPOKCHIY
Meau (CMHUHM 0CaJloK) MPUINTh pacTBop cepHoit kuciaotel H2 SO4 . Uto Habmogaete?
3anucarb ypaBHeHue xumuueckoit peakuuu. NaOH + Cu SO4- - — Cu(OH), | + ?
OnbIT 5. B3aumopeiicTBie KUCJOT ¢ coassMu. B 11Be mpoOUpKU MPWINTH PacTBOP
kapOonata Hatpus- Na,COs. 3arem k HUM mpunuth kucioTel Hz SOs . HCI  Yto
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HaOmonaete? Kakoii ra3 Belensiercs u3 npoOupok? 3anucaTh ypaBHEHUS XUMUYECKUX
peaKkiuii B MOJIEKYJIIPHOM U HOHHOM BUJIE.
a) Na,CO; +HCl--— ? +?2 + 77 B) Na,CO; +H2S04 --— ? +?7 +
7
Kputepun omeHkM: OICHKY CTYICHT MOJydYaeT 3a MPAaBWIbHO O(GOPMIICHHBINH OTYET C
KPaTKUM OINMCAHUEM OIBITOB U MPABUIIBLHO 3aMMMCAHHBIMU YPABHEHUSIMU PEAKIIUH.

IIpakTHyeckas paGora Ne 4. PemieHne 3KCHepHMEHTAJBHBIX 3aJa4 IO TeMme:
«MeTasibl 1 HEMETAJIbI

Ileap padoThI: C TOMOILIBIO BBIIAHHBIX PEAKTUBOB PEIIMTH SKCIIEPUMEHTAIIBHBIE 3a/1a4H,
Ha MPAKTUKE 3aKPENUTh 3HAHUS O KAYECTBEHHBIX PEAKIMUSAX HA KAaTHOHbI U aHHUOHBI,
COBEpPLICHCTBOBATh YMEHMSI COCTaBISATb YpPaBHEHUS XHMHUYECKUX peakuuid B
MOJIEKYJISIPHOM 1 HIOHHOM BH/IE.

OO6opynoBaHue: MTATUB C IPOOUPKAMH, CIIMPTOBKA, CTaIbHAsI IPOBOJIOKA.

PeakTuBbl: KpucTaJuIMuecKuid HUTpar Oapus, cynbdar Mmenu(ll), xmopun kambius,
KapOOHAT MarHus; pacTBophl cynbdata xenesa(ll), ruapokcuna Hatpus, HuTpara Oapus,
cynbara meau(Il), consHOM M cepHoit kucnot, xnopuaa xenesa(lll); meramnmaeckuit
LMHK W KE€JIE30; BOAA.

Xox paboTBhl.
I I[ToBTOpUTE MpaBWiIa TEXHUKU OE30MACHOCTU MPHU MPOBEACHUM MPAKTHUECKHX pPadoT;
paboT cO CTEKIISIHHOM MOCYI0i; KUCIOTaMU U HarpeBaTeIbHBIMU MPpUOOpaMHu.

II BeimmosHUTE CIIEAYIOLIUE OIIBITHI:
1. Onpenenenue BbIJAHHBIX BEIIECTB.

B tpex npoHymMepoBaHHBIX TPOOUPKAX JaHbI TBEPAbIEC BEIIECTBA: a) HUTpAT Oapusl,
0) cynbdar meau(Il), B) xmopun kaneuus. Onpenenure, B KakKol MPOOHUPKE HAXOAUTCS
KaXJasl U3 cojieil, Mo oKpacke rjaaMeHu. JlJis 3TOro pacTBOpUTE BbIJaHHBIE BEILIECTBA B
BOZIE. 3aTeM, XOpPOUIO MPOKAJIUB CTAIBHYIO MPOBOJIOKY, OIMYCTUTE €€ B PACTBOP COJIM U
MIOMECTHUTE B TUIaMs CIUPTOBKHU. UTo HabmrogaeTe?

2. IloaTBepkieHNE KaUeCTBEHHOI'O COCTaBa BEILECTBA.

Brigana mpobupka ¢ pactBopoMm cynbpara sxkenesa(ll). OmnbiTHbIM myTEM
MOATBEPINTE KaYeCTBEHHBIN COCTAB BBITAHHOMN coyii. UTo Habmomaere?

3. Ilonydyenue onpeeieHHbIX BEIIECTB.

Beimaner  ciemyromue  BemiecTBa:  a) pactBop cyibdara  wmeau(ll), 0)
KPUCTAJUIMYECKU KapOOHAT MarHusi, B) pacTBOpP THJPOKCUIA HATpHUA, T) XKejle30, 1)
pacTBOp COJSHOM KHCJIOTHI, €) pacTtBop xjopunaa keneza(lll). Mcmons3ys 3HaHus
XUMHUYECKUX CBOMCTB BEIIECTB, MOJYyUUTE:

a) okcuy xenesa(Ill);

0) OKCUJ MarHus;

B) M€/lb;

I') XJIOPU MarHus.

Uro HabmroaeTe npu MoTy4eHUH KaXKJ0ro BelecTBa?
4. OcyuiecTBUTE CXeMy MpeBpalIeHUI

Zn — /nCl2 — 7Zn(OH)2 — ZnS0O4
Uro HabmrogaeTe nmpu OCYIIECTBICHUN CXEMbl PEBPAICHUN?
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III Pe3ynbraThl OMNBITOB, HAOJIOJCHHUS, YPaBHEHHUS BBIMOJHEHHBIX pEaKIUi B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIaX 3aHECUTE B TAOJIHILY.

Homep u Ha3zBaHue YpaBHeHus peakumii Ha0nronenns
onbITa

IV Ilocne nmpoaenaHHoO pabOTHI CeIaliTe BBIBO/.

IlpakTnueckasi padora Ne 5. IlonyueHue, coOupaHue W PpacNo3HABAHHUE

YIJIEKHCJIOT0 ra3a, M3yuYeHue ero cBOicTB.

Leapb padoThi: TOTYUNTH YIJIEKHUCIBIHI ra3, coOpaTh €ro U pacrno3HaTh.
Oo6opynoBanme: u3MenbuEHHBIN Men — kapOoHat kanbius CaCOs, consanas kuciora HCI,
npubop Uil MOJIy4eHHs rasza, pactBop usBectkoBoi Boabl Ca(OH), , JyduHKa, CIMYKH,
IPOOUPKH.

3ajanne I IPAKTHYECKOH padoThI:
B npoOupky nomMecTuTh U3MENbUEHHBIM MEJN, IPUIUTh Ty/a COJSHOM KHCIOTHI U OBICTPO
BCTaBUTh Ta300TBOJHYIO TpyOKy. UTo HalOmromaere, Kakoil ras3 BbIIENAETCS B JaHHON
peakuuu? Konen razooTBogHON TpyOKHM MOMECTUTH B MYCTYIO MPOOHUPKY, HANIOJHUB €€
VIJEKHUCIIBIM Tra30oM. 3aTéM KOHEL Ta300TBOAHOM TpyOKH ONYCTUTh B PacTBOP
M3BECTKOBOM BOJBI.

JlokazaTp HalIW4YUe YIJIEKUCIOro rasa B mpoOupke. s 3Toro HeoOXOIuMO MOIKEUYb
JYYUHKY W OMyCTUTh €€ B mpoOupky c razom. Yro naOmomaere? I[louemy ra3 He
yineryunBaerca u3 npooupku? KakoBa ero oTHOCHUTENbHAs MOJEKyJsipHas wmacca?
CpaBHHTE €€ C OTHOCUTEIBHON MOJIEKYJISIPHONM MacCcoi BO31yXa.

[ToueMy nyunHka noryxJsa?
YTo mpoucxXoauT IpHU IPOIYCKaHUM Ta3a 4epe3 pacTBOpP M3BECTKOBOM BoAbl? Ilouemy
HabmoaeTcs e€ nomytHeHue? Kakoe BemecTBo oOpasyercs B Buae 0Oenoil B3Becu?

3amucarh ypaBHEHUS! MPOJACTAaHHBIX PEaKIU:

A) mnonyuenue yriekucioro raza: CaCO; + ?HCl --—? +? + 77

b) kauecTBeHHas peakuus Ha yraekuchisiii raz: CO,+ Ca(OH), --— 7 + 7|
3apucoBaTh OIBITHI.

Kputepun omeHkM: OICHKY CTYICHT MOJydYaeT 3a MPAaBWIbHO OGOPMIICHHBINH OTYET C
KpPaTKHM OIKMCAHUEM OIBITOB U MPABUJIBLHO 3aIIMCAaHHBIMU YPABHEHUSMU PEAKLIUM.
IIpumeyanue: 3HaK | - O03HA4aeT, 4TO0  OTO BEIIECTBO BBINAJAECT B OCANOK;
3HaK T - O3HA4aeT, 4YTO OTO BEIIECTBO BBIACIIECTCS B BUJE rasa.

IIpakTHyeckasi padora Ne 6. IMosyyenue, coOupanue M pacrno3HaBaHHe rasa
KHCJI0POJA.

Heab padoThI: NONTYYUTH ra3 KUCIOPOJ, COOpATh €ro U pacrno3HaTh.

OO6opynoBanme: nepmanranatr kanus — KMnO,s, mepekuch Bojopoja, mpubop s
MOJIyYeHHs ras3a, Jy4YUHKa, CIIMYKH, MPOOUPKH, Ja0OpaTOPHBIM ITATUB, Yallla C BOJIOMH,
3% pacTtBOp nepekucu Bogopoaa — H,O,, karanuzatop — okeua mapranna (IV) - MnO,
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3ajanne I IPAKTHYECKOH padoThI:
OnsbiT Nel. [TosydyeHne kucaopoa pas3iioxkeHUEM NIEpMaHraHaTa KaJlus.
B npoOupky NOMECTUTh KPUCTAIIIMYECKHIM MEepMaHraHaT Kallus, 3aKpbITh HPOOHPKY
KyCOYKOM BaThl U BCTaBUThb Tra300TBOAHYIO TpyOKy. Konen razooTrBogHoi TpyOKu
OMyCTUTh B IIYCTYyK0 HPOOMPKY M HANOJHUTH €€ KHUCIOpoJaoM. Jloka3aTh Hanuuue
KHCJIOPOJA € MIOMOIIBIO TICIOLIEN JTyYUHKH, KOTOPAs AOJDKHA BCIIBIXHYTh IPU OIYCKAHHUH
B MIPOOUPKY ¢ KUCTOPOAOM. OOBSICHUTD, TOYEMY ITO MPOUCXOIUT.
[Touemy ra3 kuciopoa He yneTyuyuBaercs u3 npobupku? KakoBa ero oTtHocUTenbHas
MouieKyJisipHas Macca? CpaBHHTE €€ ¢ OTHOCHTEIBbHON MOJIEKYJIIPHOM Maccoi BO31yXa.
CobpaTph KUCIOPOJ BBITECHEHHEM BOJBL. JlJI1 3TOr0 OMyCTUTHh ra300TBOAHYIO TPYOKYy B
yairy ¢ BOJOW, B KOTOpOM HaxoauTcs mpoOupka , HamojgHeHHass Boaod. Koner
ra3o0TBOJHOM TpyOKM BCTaBUTh B MpoOMpPKY.  Beigensrommuiics kucnopon Oyner
BBITECHATh BOAY M3 MNpPOOMPKH, 3amojHsAs e€. 3akpblTh NPOOUPKY, HAIOJIHEHHYIO
KHCJIOPOJIOM, NPOOKOW, HE BbIHMMAas €€ W3 BOAbL. 3aTEM BbIHYTh NPOOUPKY W3 BOBI,
OTKPBITh NPOOKY, Jiepka MPOOUPKY B BEPTUKAILHOM IOJIOKEHUH, U J0Ka3aTh HaJIU4YUe
KHCJIOPOJA C TOMOLIBIO TICIOUIEN JIYYMHKH.
3anucaTh ypaBHeHHE npoaenanHod peakuuu: ? KMnO4 ----—7?7 +2 + 71
OmnbiT Ne2. [TonyyeHue Kucaopoaa pa3iiokeHUEM NEPEKUCH BOJAOPOIA.
B crakaHuYMK HaquTh pPacTBOpP MEPEKUCH BOJOPOAA, MPHUCHINATH B HEro Ha KOHYHUKE
mmaTenst karanuzatop — okcua mapranna (IV) - MnO, u ObICTpO BHECTH B CTaKaHYMK
TJCIOIIYIO JTyYHHKY. UTo HaOmoaaere? OnuimTe npoAeTaHHbIA OTbIT.
3anucath ypaBHEHHE NPOJCIAHHON peaKuu:
MHOZ
? HzOz - - — 7 + QT

3apucoBaTh MPOJIETAHHBIE OMBITHI.
KpuTepun omeHKH: OLIEHKY CTYJIEHT MOJyYaeT 3a MPaBUIBHO O(POPMIIEHHBIN OTYET C
KpPaTKUM OINKMCAHUEM OIBITOB U MPABUIILHO 3aMMCAHHBIMU YPABHEHUSIMU PEaKIUM.

IlpakTnueckas padora Ne 7. [TonyyeHue 3TuneHa u uzydyeHue ero cBocts. [lonyuenue
alECTUJICHA U U3yYEHHUE €TO CBOWCTB.

Hesap padoThI: MOMYYUTH STUIICH U ALIETUICH B JA00OPATOPHBIX YCIOBUAX U U3YUHUTh UX
CBONCTBA.

Oo6opynoBanme: »TwioBbiil criupt C,HsOH, koHUeHTpupoBaHHas cepHas KHCIOTa
H,SO,4, 6pomuas Bona Br,, pactBop nepmanranara kanmuss KMnOy, kapOua kaaplius -
CaC, , Boma, mpuOop naJjisi MOJy4YeHUsS Tas3a, NPOOUPKH, CyXO€ roproyee, CIIHMYKH,
71a00paTOPHBIH IITATUB.

3ajanue I IPAKTHYECKOH padoThI:
Llonyuenue smunena u onvlmel ¢ HUM.

1. B npoOupky HaneWre 3 M. 3TUIOBOTO CIUPTA U OCTOPOKHO 100aBbTE 9 MJI KOHII.
CEPHOM KUCJIOTHL. 3aT€M BCHIITBTE HEMHOTO TPOKAJIIEHHOTO MecKa, YTOObI n30exaTh
TOJTYKOB >KUJKOCTH TPHU KUIMIEHUHU. 3aKpoiTe MPOOMPKY ra300TBOAHOIN TpyOKOH,
3aKpenuTe €€ B IITaTUBE U OCTOPOKHO Harpenre.
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2.

B apyryro npobupky HaneiTe 3 M OpomMHOM Boabl. OMycTHTE Ta300TBOAHYIO
TpyOKy 10 JHA MNPOOMPKU C OpPOMHOM BOJOM U TMPOMYyCTUTE uepe3 Heé
BBIJICJISTIOIIUICS T'a3.

B tpertbto mpobupky HameiTe 3 M pa30aBIeHHOIO pacTBOpa IMepMaHTaHaTa
kamus, ITOJKWCJIEHHOI'O CEPHOM KUCJOTOW, W IIPOIIYCTUTE
YEPE3 HEI'O T'A3.

[TonoXrure BBIIECISAIONINIICS T'a3.

3aoanus 051 camocmoamenbHblx 6b160008.

1. Kakoli ra3 Bwlaensercss NpH B3aUMOACHCTBUM CMECU ASTUIOBOTO CIHpPTa C
CEpHOMU KHCIIOTOM?

2. UTo mpoucXOAWT MpU MPOMYyCKAHUM ra3a uyepe3 OpOMHYIO BOJy M pPacTBOP
NepMaHraHara Kanus?

3. Hanummure ypaBHEHHsS COOTBETCTBYIOIIMX peakuuii? JlaiiTe Ha3BaHuUs
MOJYYUBIIUMCS NPOJTYKTaM PEAKLIH.

a) C2H5 OH ——————— — ? + ? T

6) CH,=CH; + Br; ------- — ?

KMI’IO4
B) CH,=CH,; + O + H,O ------——--- —  ?
r) CHy=CHs+ Oy —oemer o9 4 21

3apucyiite npuOOpPbI, OMUILIUATE TPOIETaHHBIE ONBITHI.

4. Yem OoTIMYAKOTCS CBOMCTBA ATUJIEHA OT CBOMCTB NpeaACIbHBIX erIGBO,IIopOIIOB?

HOJZVLleHI/le auemujleHa u onvlimbvl C HUM.

5.

6.

B npoOupky mnonoxxute HEOOIBIIONW KycOoueK KapOuaa Kaublus, npuieite 10 mi
BOJIbI. 3aKpOUTE MPOOUPKY Ira300TBOTHOMN TPYOKOM, 3aKpernuTe €€ B IITaTUBE.

B npyryto nmpoOupky Hazjeiite 3 wmu OpomHOI BoAbl. OmycTUTE Ta300TBOIHYIO
TpyOKy [0 JAHa TpoOUPKH C OpOMHOM BOJOH M TPOMYCTUTE uepe3 Heé
BBIJICIISIFOLLINANCS Ta3.

B tpetbto mpobupky HamedTe 3 M pa30aBIeHHOIO pacTBOpa IMepMaHTaHaTa
kamst, TOJIKUCJIEHHOI'O CEPHOM KHUCJIOTOM, U TIPOIIYCTUTE
YEPE3 HEI'O I'A3.

. Ilogoxrure BBIICISIONINICS Tas.

3aoanus 051 CaMOCMOAMENbHBIX 8b160008.

5. Kakoli ra3 BeliessieTcs py B3auMoICHCTBUY KapOuaa Kajblidsg C BOJOM?
UTo mpoucXOoAWUT IpH IMPOIMYCKAaHWUU Ta3a yepe3 OpOMHYK BOAY M pacTBOp
IIEpMaHraHaTa Kajaus?

7. Hanummre ypaBHEHUs COOTBETCTBYHOUIMX peakuuii? Jlaiite Ha3BaHMS
MOJIYYMBIIMMCS IPOAYKTAM PEAKIIUU.

a) CaC, + H,O --—--- 9 491
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6) C2H2 + Bl‘z ------- — ?

KMI’IO4
B) C;H,+ O+ H,O ———-----—-- —  ?
r) C;Hy+ Oy -—----- — 7 + 71
3apucyiiTe npruOOPHI, OMUIIUATE TTPOICTAHHBIC OIBITHI.
8. UemM oTnuyaroTcs CBOMCTBAa AaUETWIEHA OT CBOMCTB IIpEEJIbHBIX
yII€BOA0POIOB?

KpuTepun omeHKH: OLIEHKY CTYJIEHT MOJy4aeT 3a MPaBUIBHO O(POPMIIEHHBIN OTYET C
KpPaTKUM OINKCAHUEM OIBITOB, MPaBUJILHO 3aITMCAHHBIMU YPABHEHUSIMU PEAKIUH.

IIpakTHyeckasi padora Ne 8. M3yueHue CBOICTB YIjieBOJA0B (OKHUCJIEHHE IIIOKO3bI,
THAPOJIN3 €axXapo3bl, pepMeHTATUBHBIH T'HAPOJIN3 KPaxmMaJia)

Leab padoThl: Hcciie10BaTh CBOMCTBA MOHO-, U~ W MOJMCAXAPUIOB.

OneiT 1. OKHCIEHUE TTIOKO3BI (Peakius cepedpsIHOrO 3epKaJia).

Brneiite B mpoOupky 1-2 M1 pacTBOpa a30THOKMCIOTHOTO cepeldpa W IO KaruisiMm
no0aBIsiiTe pacTBOp aMMHMaKa CHayala BbIMagaeT Oypblil ocalok OKUCH cepedpa,
KOTOPBIH 3aTeM pPacTBOpPSAETCS B HM30BITKE pacTBOpa amMmuaka. K mpurotoBiieHHOMY
aMMHA4YHOMY pacTBOpY OKHUcH cepeOpa npuneite 2 mia 20%-Horo pacTBopa IJIOK03bI U
HECKOJIbKO KameJb 1%-Horo eKkoro HaTpa U OCTOPOKHO HarpeuTe MoayuyeHHYI0 CMECh.
HarpeBanne MO:KHO BeCcTH B cTakaHe ¢ ropsiued Bomoil. Uto nHaOmomaercs? Kak
00BACHUTH 3TOT Nponecc? Hanumure ypaBHEHUE NPOUCXOASLIECH peaKlnu.

C6H12 06 + AgzO --------- » ?7+72
OnbiT 2. 'mapoaus caxapo3sl (MHBEpCHsi).

B npoOupky HaJjeiiTe 1-3 M1 pacTBopa caxapo3sl ¥ pubdaBsTe 1 MJI pacTBOpa CEPHOM
KUCJIOTBI. IIpoOupky ¢ pacrBopoM Kunsiture 1-2 MuH., a 3aT€M OXJAJUTE U
pazaenutre Ha 2 4dacthu. B omgHON mpoOupke pacTBOp HeWTpaaM3yHTe CyXOoil COIoM,
n00aBysise €€ MAJICHHbKUMHU MOPLMSAMU 10 TEX MOp, MOKAa HE MPEKPATUTCS BblAeJIeHne
yriekuciaoro raza. Ilociae neritpanmuzanuu 100aBbTe THAPOKCU MEIU U HarpeiTe. Uto
Haomonaetrcsa? Ilouemy? OOBsiCHUTE, YTO MPOU3OULIO ¢ caxapo3oi. Hamummure

ypaBHEHHUS pPeaKIInil. Ci2H2, Oy + H,O---——---- » CeH1206 + CgHiz Og
[IpoaykTamMu TUAPOIN3 CaXxapo3bl SIBISIOTCS TIIIOK03a U GPYKTO3a.
Ce¢Hi2 O + Cu(OH)2 --------- » 7+272+7?

Onvim 3. @epMeHTHBIN T'MAPOJIN3 KpaxmaJa.

PactBopure | r kpaxmana B 5-6 mu1 Bojbl. [lepemeraiite n naiiTe OTCTOSITHCS B3BECH.
Bony cBepxy creiite u no0aBbTe HOBYHO MNOpPLMIO BOAbL. [logoOHOE mpombIBaHUE
KpaxMalia moBTopute 2-3 pasa. 3aTeM CMeCh B30OJITAlTE U BblJeiiTe TOHKOW CTpyel B
crakaH ¢ 50 mn kunsmen Boapl. Oxyagure pacTtBop kpaxmana. [IpurotoBere pacTBop
CJIIOHBbI. /[ ITOr0 OKO0J0 MHHYTHI TOJOLIATE POT AUCTUIIMPOBAHHOM BOJIOM U
MOJIYYCHHYIO KHAKOCTh OT(PUILTpPYHUTE. [IpuroToBIEHHBI PACTBOP  CJIFOHBI
nojorpenre B crakane ¢ Bojgou 10 35-40° C. Hanelite B 4 npoOupku mo 1 mur pacresopa
KpaxMaJla M CTOJIKO >K€ pacTBopa CitoHbl. llepememraiite >kuakocte. B mepByro
npoOupKy 100aBbTE KaILIIO Hoda cpa3y ke, BO BTOPYIO - 4epe3 5 MHUHYT, B TPEThIO -
yepe3 10 MuHyT, B ueTBepTYyIO - uepe3 20 muHyT. UTo HabmogaeTcs? OObsICHUTE.
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[To oxkoHYaHWM OMBITOB YyOparh pabodee MECTO M TPUCTYNUTh K OG(OPMICHUIO
paboThI.
KpuTepun omeHKHU: OIEHKY CTYICHT MOJyYaeT 3a MPABUIHLHO O(POPMIIEHHBIN OTYET C
KpPaTKUM OIKMCAHUEM OIBITOB, MPaBUJILHO 3aITMCAHHBIMU YPABHCHHUSIMU PEAKITUH.

IlpakTnuyeckas padora Ne 9. 3yueHue CBOWCTB KUCJIOPOICOAEPKAIINX
OPraHN4YecKMX BellecTB.

Heab padorbi: OCBOUTH KAUECTBEHHbIE PEAKIIMM HA MHOTOATOMHBIE CIUPTHI U
aJIBJICTUIBI 03HAKOMHUTHCSI CO CBOMCTBAMU KapOOHOBBIX KUCIIOT.
O6opynoBaHue:

PactBop rimoko3sbl

PactBop dhopmanbaeruaa

AMMMaYHBIN pacTBOp OKcua cepedpa

["opsiuast Bo/ia B IIMPOKOM CTaKaHE

PactBop runmpokcuaa HaTpus

YKCycHas Kuciora

PactBop riuuepuna

PactBop cynsdara menu

. ManukaTopsl — heHON(PTAICHH U METUIIOPAHK

10 PacTBop kapOboHaTa HaTpUs U KaJUs
11.CtpyxKu Maraus

Ilopsook evinonnenus pabomoi:

OmnpiT 1 KayecTBeHHAsi peaKkiiusi HA MHOT0ATOMHBbIE CIIMPTHI (TJIMLIEPHH)

Cuauana nonyuute ruapokcua meau (II). st atoro Haneiite B npoOUpKY HA BBICOTY 1-
1.5 cMm pactBOp cynbdara menu (II) u no6aBsTe B 2-3 pasza 60JbIIe pacTBOpa THAPOKCHUIA
HaTpus. OTMeThTe 1BET ocasika. Hanumure ypaBHeHue peakuuu. Teneps npuieiite
MPUMEPHO CTOJIBKO K€ pacTBOpa IIIMLepUHa (MJIM HEMHOTO OOJIbIIE), CKOJIBKO MPUITHIIN
IeJI0YH. 3anmuIuTe, 4To Habmoaere. OCTOPOKHO MOKaYanTe MPOOUPKY, CIETKA yapsis
JaJIOHBI0, YTOOBI YCKOPUTH pacTBOpeHue ocanaka. CoctaBpTe ypaBHEeHUE peakimu. Kakoe
BEILIECTBO SIBJIICTCS] PEAKTUBOM Ha MHOTOATOMHbIE CITUPTHI?

OnbIT 2 Peakuus cepedPSIHOTO 3epKajia — KA4eCTBEHHAs peaKnus HA aJIbJAeru/bl

B abconroTHO uncTy10 TPOOUPKY MpHiIeiTe 2 MJI aMMHUAaYHOTO pacTBOpa OKCHa cepedpa.
OcTopokHO 100aBbTE HEMHOTO pacTBOpa (OpMaMHA UM TIIOKO3BI, TPHIIUBAS TIO
creHke mpooupku. Uro Haomogaere? [Ipu He0OX0IUMOCTH, TOMECTUTE TPOOUPKY B
CTakaH ¢ ropsadey Bogo. He BcTpsixuBaiTe U He IepeMeliuBanTe

pactBop! Hanuiure ypaBHeHue peakiuu. Kak Ha3pIBaeTCs 3TOT peakTUB Ha
aJIbJICTUAHYIO TPYIIITY?

OnpiT 3 I'1I0K032 — aIBAESTHAOCTTHPT

a) B nmpobupky HaneiTe pacTtBop cyibdaTta meau Ha BeICOTY 1-1.5 cM u 1o6aBbTE B 2-3
paza OoJibllle pacTBOPA IIFOKO3bI. 3aTeM MPUIIEHTE CTOIBKO K€ TUAPOKCHUIA HATPus,
CKOJIbKO J00aBmiIM TIIOK03b1. UTo HabmogaeTe? Kak xapakTepusyeT TIIoK03y 3Ta
peaxius?

0) IlomecTuTe MpoOHMPKY B CTaKaH C TOPsUYSH BOJOM M HAOIMIOaliTe H3MEHEHUE OKPACKH
JI0 MHTEHCHUBHOM P030BO-OpaHkeBoi. Kak XxapakTepu3yeT IJIl0K03y JlaHHasl peaKius?
OnbiT 4 U3ydyeHne cBOHCTB KApOOHOBBIX KHCJIOT
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JlokaxxuTte, 4TO YKCyCHas KUCJI0Ta MPOSBIISIET BCE OOIME CBOMCTBA KUCIIOT:

a) K pacTtBopy yKCyCHO# KUCIIOTHI 100aBbTE€ HEMHOI'O MHAMKATOpa — MeTUIopamka. Kak
OoKpacuics

uHaukatop? O yeMm 310 roBoput? Hanuiure ypaBHeHHE UCCOUALIMM YKCYCHOM
KHUCIIOTHI;

0) B mpoOupky 6pochTe HECKOJIBKO CTPYXKEK MarHus U J00aBbTE YKCYCHOM
KHUCJIOTHI(OCTOPOKHO — PEAKIUsI MOKeT WATH OYPHO U ¢ CHIbHBIM

pa3zorpeBom!) Hanuimure ypaBHEHHE pEeaKIIUH.

B) Haneiite B mpoOupky pactBop mienoun (NaOH), no6aBpTe nHIAUKATOp —
dbeHondTanenH U NPUJICHTE YKCYCHOM KHUCIIOTHI 10 00€CIIBEUMBAHUS PACTBOPA.
Hanumure ypaBHEHUE peakivu.

r) K 1 mu pactBopa kapOoHaTa HaTpusl WK Kajus (0CTOPOKHO — BO3MOKHO OypHoe
BbljleJIeHHe ra3al) 100aBbTe YKCYCHYIO KMCIOTY. Hanuimre ypaBHEHUE peakiuy U
CBOM HAOJIOAECHUS.

1) [omyuure ruapokcun meau(Il), u npunente yKCyCHYIO KUCIIOTY 10 PACTBOPEHUS
ocasiKa. 3anuimTe HAOIIOCHNS ¥ YPaBHEHUE PEaKIIUU.

Hanuiure BBIBOJ 1O OMBITY 4, B KOTOPOM OXapaKTepU3yHTe CBOMCTBA YKCYCHOM
KHUCJIOTHI.

IIpakTnyeckas padora Ne 10. U3ydenune cBoiicTB OesqkoB. PacTBopeHue 0eikoB B
Boge. OOHapy:keHHe O0eJIKOB B MOJOKe M B MsCHOM OyJjboHe. /leHaTrypaunus
pacTBoOpa 0esika KypHHOI0 SIiilla CHUPTOM, PACTBOPAMH COJIeH THKeJbIX MEeTAJILI0B
U IIPU HATPEBAHUM.

Ilens padomui: uiccnenoBaTh CBOMCTBA O€Ka.

TeopeTrnueckoe oOOCHOBAaHHUE.

Besxku - 3T0 npHUpOIHbBIE TIOJMMEPBI, UMEIOIIME CIIOXKHYIO, CTPYKTYypy. [lepBuunas
CTPyKTypa - 3TO IENOYKa, COCTaBJICHHAs W3 aMHHOKHUCIOTHBIX OCTaTKOB
(monumnenTtuaHas Uenb). AMMHHBIN a30T B O€JIKaX JIETKO PACIIO3HAETCSl KaueCTBEHHOU
peakuueil Ha noH NH" 3akpyunBaHue MOIMNENTUAHONW LIENU B CIIHpajb, a Jajiee B
ro0ylny - 9TO BTOPHUYHAs U TPETUYHAs CTPYKTYphl Oelka. DTH CTPYKTYpbI
YIEPKUBAIOTCS HEMPOYHBIMU  BOJOPOIHBIMH  CBSI3SIMH, KOTOPbIE MOTYT OBITh
paspyiieHsl JuU00 TpH HArpeBaHUU - TEpPMHUUYECKas JeHaTypanus, Ju00 TOJ
BO3JICHCTBHEM XMUMHUYECKUX DPEAKTUBOB - XMMHUYECKas JeHarypauus. bemku pator
LBETHBIE PEAKIUH, KOTOPBIE SBISIOTCA KAUECTBEHHBIMH B AHAIIUTUYECKON XUMUHU.

O n bIT 1. Céepmuieanue 6e1K06 npu Hazpesanuu.

Hebonbiioe konuuecTBo Oesika HarpeiTe 0 KUIEHUS U HaOiroAaiTe MOMyTHEHHE
xuakoctu. Yem 310 0OBsAcHseTcss? Pa3baBbTe pacTBOp BOJOW. PacTBOpsiercss nm
ocanok? Eciu Het, TO nmouemy?

OnwiT 2. Boicanusanue denkoe cyivhamom ammonus.

B npobupky Haneiire mo 1-1,5 min pacTtBopa Oenka M CEpHOKHUCIOIO aMMOHHUS U
BCTpsIXHUTE cMmech. Habmoaercss moMyTHEHHE )KMIKOCTH. UTOo nmpoucxoaut ¢ Oenkom?
Pa30aBbTe cmech OONBIIMM KOJWYECTBOM BOJbL. UTO mpousouwio ¢ ocaakom? Kaxkoii
BBIBOJI O CBOMCTBax OEJIKOB MOXHO CJI€JIaTh HA OCHOBAHHWH 3TOT'O OIbITA?

OnsIT 3. Ocarxcoenue 6enK06 coNAMU MAIHCEHIX MEM AILIO0B.

B nBe mpoOupku Haneiite mo 1 -2 miu pactBopa Oenka W MEUIEHHO, MO KaIisiM, Ipu

BCTPSXHWBAHUY NPWIMBANTE B OJHY U3 HUX HACBIIIECHHBIA PACTBOP CEPHOKUCION MEIH, a
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B JIpyryto - 20%- HbIHA pacTBOp HUTpUTA cBUHIIA. YTo Habmonaerca? Pa30aBbTe pacTBOp
OOJBIIMM KOJIMYECTBOM BOJbl. CrenaiTe BBIBOJ O ACHCTBUU TSDKENBIX METANIOB Ha
O€JIOK.

Onvim 4. Ocarxcoenue 6e1K08 cRupmom.

B npobupky naneiire 1-1,5 M pactBopa Oeika u goneiTe 2-3 MJ 3TUIOBOTO CHHPTA.
Uro wnabmropaercs? PactBopsiercs nu ocanok B Bojae? Kakolh BHJI CBEpThIBaHUSA
HabmogaeTcs?

OnwiT 5. I[{éemnvie peakyuu na denox.

1) Kcanmonpomeunoeas peaxyusi. KcantonpoTrenHoBas peakuusi yKa3plBaeT Ha
HaJu4ue B OesIkaX OCTaTKOB aMUHOKHUCIIOT, COJAEp KalIuX O€H30JbHBIE Spa, HapuMep
Tupo3uHa. [Ipu B3aUMOJEHCTBUM AMHUHOKHCIOT C a30THOW KHCJIOTOM o0pa3yrorcs
HUTPOCO- €IMHEHHUS, OKpalleHHble B xenThid 1BeT. K 1 M pactBopa Oenka q100aBisiiOT
5-6 kanenb KOHLUEHTPUPOBAHHOW a30THOM KHMCIJIOTHI J0 MOSBJICHHS O€JI0ro ocajaka Wiu
MYTH OT CBEpHYBIIErocs 0eska. PeakiiMoHHYI0 CMeCh HarpenTe 10 OKpalluBaHUs 0CaIKa
B KeNTHIA 1BET. B mpouecce ruaponnsza uaeT pactBopeHue ocajaka. OXaaauTe cMech U
n00aBbT€ K HEW OCTOPOKHO IO KAIUIsIM KOHIIEHTPUPOBAHHBIM pPAacTBOp aMMHUaKa.
Oxpacka nepexoIuT B OPaHKEBYIO.

2) buypemosas peaxyus. C mnomouipl0 OWYpETOBOM peakIuu OOHAPYKUBAIOT
HAJIM4YKE TENTUIHBIX TPYIIHAPOBOK B MOJIEKyJax Oenka. benku ¢ comssMu Memu maroT
KpacHO- (pMOJIETOBOE  OKpAIlllMBaHWE BCJIEACTBUE O0Opa3oBaHUS  KOMIUIEKCHBIX
COCUHEHNN.

B npobupky naneiire no 1-2 mia pactBopa Oenka u 20%-HOro eakoro Hatpa. 3aTem
npuiielite 3-4 karum pa3z0aBiIeHHOT0, MOYTH OECIIBETHOTO PACTBOPA MEJHOTO KyIopoca,
U COJIEpXKUMOE MPOOUPKM THIATENbHO nepemMemaiTe. Yto nHabmomaercs? KakoB 1ser
pactBopa?

OnbiT 6. ObHApYHCEHUE AMUHHO20 A30ma 6 Oe/IKax.

B npoOupky Hanelite 1 My Hepa3OaBJIEHHOTO pacTBopa Oeika U J100aBbTE JIBOMHOMN
00beM KOHIIGHTpUpOBaHHOW 1mieaoud. CMech KUNATUTH 2-3 MuH. (Ocmopooicho,
AHcuOKocmo modxcem 6vlopocumocs!).  Ilpu ruaponnse BbIIEISETCS aMMHUAK, KOTOPBII
JIeTKO 0OHApYKUBAETCSI MO 3araxy U M0 NOCUHEHHUIO BIAXKHOH JIAKMYCOBOM OyMaXKKH.

[To oxoH4aHWM OMBITOB yOpaTh pabouee MECTO M MPUCTYNUTh K O(opmIIeHHIO
paboTHI.

KpuTepun omeHKHU: OIEHKY CTYJICHT MOJyYaeT 3a MPABUIHLHO O(POPMIIEHHBIN OTYET C
KpPaTKUM OINKMCAHUEM OIBITOB, MPaBUJILHO 3aITMCAHHBIMU YPABHCHHUSIMU PEAKITUH.

IIpakTuyeckasi pabora Ne 11. M3ydeHue CBOMCTB ILIACTMACC U BOJIOKOH.
Heab pabomei: uccnenoBaTh CBONCTBA MJIACTMACC U BOJIOKOH.
Teoperuueckoe oOOCHOBaAaHHUE.

Ilonumepst - 3TO BBICOKOMOJIEKYJISIPHBIE OpPraHUYECKHUE BEIIECTBA, MOJYyYEHHbBIE B
pe3ynbTaTe peakiuil NoJMMEpPU3aliU U - ToJMKOHAeHcauu. CTpyKTypa MaKpOMOJIEKYJI
M MX KAYeCTBEHHBbI COCTaB BIMSIOT Ha CBOWCTBa monuMepoB. Hampumep,
B3aUMOJICUCTBUE MEXKAY MOJIEKyJaMUd TOJMMEPOB OYEHb CWJIBHOE, TaK Kak OHH
MPUTATUBAIOTCS IPYT K APYry OrPOMHBIM KOJIMYECTBOM 3BEHbEB. [103TOMY monumepsl -
MEXaHMYECKH TMpPOYHbIC BemlecTBa. [Ipu HarpeBaHWM CBSA3UM MEXKIY MOJIEKYJIaMU
0CIIa0eBAIOT, W MOJIEKYJIBI MOTYT IEPEeMEMAThCI OTHOCHTEIBHO APYT Apyra - BOT
MOYeMy MOJIMMEPHI MPHU HECUJILHOM HarpeBaHuu Bsizkue. [Ipu BBICOKOU Temriieparype
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9TH CBSI3M PBYTCS - HACTYIAET Pa3jIokKEeHHE MoauMepa. Bee akTUBHBIE MpyNIIbl aTOMOB B
MOJIEKYJIaX IIOJUMEPOB 3a/CHCTBOBAaHbl B pe3ysbTare IOJUMEPHU3ALUH, I10ITOMY
OOBIYHO BBICOKOMOJIEKYJISIPHBIE BEIIECTBA XUMUYECKU CTOMKU K ACHCTBHIO IIeNoued U
KHCJIOT.

Onsit 1. Ceoiicmea nnacmmacc.

1) Omnowenue k opeanuueckum pacmseopumenam. [lomecture B 6 mpoOUPOK KYyCOUKH
MOJIUCTUPOJIA, MOJTUBUHWIXJIOPU/A, OJIMMETHIIMETAKpUIIaTa, OJUATWICHA. B KaxIyro
npoOupKy npuseite mo 1-2 mu 6eH30a WK APYroro OPraHuvdecKoro pacTBOPH el U
ocTaBbTe 00pa3llpl MmIacTMace cTosTh B TeueHne 30 munyT. [lo ncTeueHnn ykazaHHOTO
BPEMEHM TPOBEPHTE COCTOSIHUE O00pa3loB M CHEeJaiiTe BBIBOJ O PacTBOPUMOCTH
IU1acTMAacC.

2) Omuowenue x kucromam u wenovam. Ilomecture B 6 mpoOUPOK KYCOUKH ITUX KE
IUIacTMacC ¥ npuieiire no 1 -2 Myl KOHUEHTPUPOBAHHOM CEpHOM KUCIOThI. CoaepKUMoe
OpOOMPOK OCTOPOXKHO BCTpAXHUTE. UYUepe3 HECKOJbKO MUHYT CIEHTE KHUCIOTY M
IPOMOMTE KyCOUKM IulacTMacc Bojaoi. Kak BiusieT cepHas KHUCIIOTa Ha IJIACTMaccChl?
Kakue miactmaccel Oosiee CTOMKHM, a Kakhe - MEHEe CTOMKM K KOHIEHTPHUPOBAHHOMN
cepHoil kucaote? OnpIT MOBTOPUTE C APYTUMHU 00pa3liaMu MIacTMAcC, 3aMEHUB CEPHYIO
kucioty 10%-mbIM pacTBOpoMm enkoro Hatpa. Crenaiite BBIBOJ 00 OTHOIICHUU
IJIACTMACC K LIEJI0YaMm.

3)Omnowenue K wHacpesanuro. Ha HarpeBaeMyl0 acOECTUPOBAHHYIO CETKY
TUT€JIbHBIMU IIUIIAMU TIOMECTUTE TOHKUE KYCOUKH MOJIUCTUPOJIA, TOJUBUHUIXIOPUAA,
HOJUMETHIIMETaKpuiIaTa, nonustTuieHa. Kakue oOpasipl ObIcTpee pa3msaryarcs, a Kakue
0oJiee TePMOCTONKH?

Onswit 2. Ceoiicmea 6010KOH.

[TonyunTe y npenoaasatesiss 0Opasiibl BOJIOKOH: HIEPCTH, XJIONKA, BUCKO3bI, KAIIPOHA,
naBcaHa. OrnpenenuTe CBOMCTBA KaX10r0 BOJIOKHA O CIEAYIOUIEMY IUIaHY:
1)ITomecTtute o6pasen BoJOKHA B MPOOUPKY U MpubaBbTe 1-2'MJ KOHIIEHTPUPOBAHHOM
a30THOM KucaoThl. Habmonaite, 4To MPOUCXOIUT.
2)[TomecTHTe BOJOKHO B IpYryro npooupky u mpudasbre 1 -2 ma 10%-HOro pactsopa
eaKoro Hatpa. Yto npoucxoant?

3)B Tpetbeii mpoOupKe K BOJOKHY MpuiiedTe 1-2 MJI OpraHUYECKOrO pacTBOPUTENS U
B30ouTaite. Uto mpoucxoaut?

4) Yto mpoucXOAUT MpPU HarpeBaHuM BoJoKHA? KakoB 3amax OpOayKTOB TOpPEHUs?
OTMmeThTE XapakTep mnera.

PGSYJILT&TBI OIIBITOB 3aIlNCaThb B Ta6J'II/IIIy:

Bosokno OtHomienue K | JleiicTtBue JlenicTtBue OtHouieHue K
OpraHUYeCcKUM | KOHILIeHTpupoBaHHOU | 10% HarpeBaHUIO
PacTBOPUTEISAM | @30THOW KHUCJIOTHI. pacTtBopa

TUIPOKCUIA
HaTpUs

[lepcts

XJ0TIOK

Bucgo3sa

Kanpon

19



JlaBcan
Hurpon
XJIOPHH

[To okoHYaHWH ONBITOB yOpaTh pabodee MECTO W MPHUCTYIMUTh K O(OPMIICHHIO
paboTHI.

KpuTepun oumeHKH: OLEHKY CTYAEHT IMOJIy4aeT 3a MPaBHIbHO O(DOPMIICHHBIA OTYET C
KpPaTKUM OINKUCAHUEM OITbITOB.

IIpakTuyeckasi paoora _ 12. PemeHne 3KCHePUMEHTAJBHBIX 32424 Ha
UICHTU(PUKAIUIO OPTraHUYECKUX COeTUHECHM M.

KoaunuecTBo yacosn: 1

Llenv pabomvl: pacnoswams 6vlOAHHBIE OP2AHUYECKUE BeWeCmBd C HOMOWbIO
KauecmeeHHbIX peakyull.

1. B mpéx npobupxax oamnvi ciredywouue sewecmsa: a) 2eKcau, 0) Oeuson, 8)
pacmeop yKkcycHou kuciomul. Onpedenume Kadtcooe eewjecmeo. lIposedume
KauecmeeHuvle peakyuu Oiisl PACNOZHABAHUSL  NPEOJIONCEHHBIX OP2SAHUYECKUX
sewjecms. 3anuwiume ypasHeHUsi XUMUYECKUX PEaKyuil.

2. Bwioanvt mpu npobupxu: a) c enuyepunom, 6) ¢ ImMaHoIoM, 8) GopMaIUHOM.
Onpedenume kadsicooe eewecmgo. IIposedume kauecmeeHuvle pearkyuu O
PACNO3HABAHUS NPeOlOJNCEHHbIX — OP2aHUYeCKUX eewjecms.  3anuwiume
VPABHEHUs. XUMUYECKUX PeaKyUil.

3. Bwvloanvl mpu npobupxu. a) ¢ MypasbUuHol Kuciomou, 6) ¢ YKCYCHOU , 8) C
oneunosol. Kax paznmuuums smu eewecmea? Ilposedume rauecmeenHvle
peakyuu 01 PACNO3HABAHUS — NPEOJIONCEHHbIX OP2AHUYEeCKUX Beujecma.
3anuwume ypasHeHUs XUMUYECKUX PeaKyUll.

4. Haneiime 6 npobupky 2 man smauona, npuieime K Hemy 2 Ml pa3zdaeieHHO20
pacmeopa nepMaHeaHama Kauusi U HEeCKONbKO Kanelb CEepHOU KUCIOMbL.
Haepeiime cmecw. Ilouemy usmenunaco oxkpacka pacmeopa? 3anuuwiume
VpasHeHUe XUMUYECKOU peaKyull.

Kpurtepun omeHkM: OIIEHKY CTYAEHT MOJy4YaeT 3a NPaBUIBHO O(OpPMIICHHBIN

OTYET C KpATKUM OIMCAHWEM OIBITOB, IPABUIBHO 3alMCAHHBIMU YypPaBHEHUAMU
peaKIuu.
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4. TH®OPMALMOHHOE OBECIIEYEHUE
IMPAKTUYECKHUX PABOT
OcHogHble UCMOYHUKU:
1. 'abpuensu O.C., I.I'. OctpoymoB Xumus. YueOuuk. M.: «Axkagemus», 2014
2. I'abpuensn O.C. Xumus. [Ipaktukym. M.: «Axagemusi», 2014

ﬂOI’lO]ZHumefleble UCMOYHUKU.

1. A.C.EropoB Xumus. [TocoGue-penerutop ans nocrynatoumx B BY3bl.- PocToB-Ha -
Hony: «®@enukcy, Kysemenko H.E., Epemun B.B., [Tonikos B.A. Kpatkuii Kypc XuMuu. —
M., 2008.
2.H.E.Ky3pmenko. Hauana xumuun. CoBpeMeHHBIM KypcC /Uil nocTynaromux B BY3bI.
M.: «Dx3amen», 2004.
3. A.C.EropoB Xumus. [Tocobue-penerutop mis nocrynamommx B BY3s1.- PocToB-Ha -
Hony: «®@enukcy, 2000.
4. P.AJlunun, B.A. Monouko. XuMus JIJIsl IKOJIBHUKOB U nocTynaromux B BY3b1.- M.:
«dpodar, 2001.
5. I.I' Xomuenko. [locobue must mocrymarommx B BY3be1.- M.: «HoBas BOJIHAY,
2000.
6. I.I' . Xomuenko. COOpHHUK 3a7a4 O XUMHH JJi1 TocTynaromux B BY 35 -

M.: «<HoBast BosHa». 2000.
7. H.E.Ky3bpmenko. COopHUK 3a51a4u 110 XUMuUH. - M.: «Dk3amen», 2006.
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5. JUCT UBMEHEHUWHI U IONOJHEHU, BHECEHHBIX B
METOJNYECKHUE YKA3AHUA

Ne HU3MCHCHMUA, 1aTA BHCCCHHUA, Ne CTpaHMUIbI C U3BMCHCHHUEM

BbrL10 Cranao

OcHoBanue:

IMoanuch JIUIA, BHECHICI0 U3BMCHCHUA
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