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1.HOACHUTEJBHAA 3AIINCKA

MeTtoanueckue ykazaHusi MO BBINOJIHEHHUIO MPaKTUYECKUX (1abopaTopHbIX) paboT
no y4eOHOM nucruruiiHe «XUMHUS» TpeIHa3HAUYEHbl IJS CTYACHTOB CIEHUAIbHOCTH
08.02.01 Cmpoumenscmeo u IKCnayamayus 30QHUE U COOPYHCEHUIl, COCTABICHbBI B
COOTBETCTBUM C paboyedl MporpaMMoON JUCHUIUIMHBI «XHUMHSD» C YYETOM C
y4eTOM peKoMeHAanuii TpedoBannii MuH. o0p. (ToMeleHre KaOMHEeTa XUMHUHU JOKHBI
YIOBJIETBOPATh TPEOOBAHUSM CAaHUTAPHO-IMHUIEMHUOIIOTUIECKUX MPABUJI U HOPMATHBOB
(CanlTuH 2.4.2 Ne 178-02)) u HarpaBJIeHBI Ha JJOCTHKEHHUE CIICTYIONTUX IIETICH:

e (opmupoBanue y oOyyaromuxcs yMEHHUS OLIEHMBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHUA JJIS1 KQXKIOTO YEJIOBEKa;

e (dopMupoBaHHE Yy OOYyYaIOUIMXCS IIEJIOCTHOTO MPEACTABICHUS O MHPE U POIHU
XUMUHU B CO3[JaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpPA; YMEHUS
OOBACHATH OOBEKTHI U MPOLIECCH OKPYXKAIOWIEH JAEUCTBUTENBHOCTA — IPUPOIHOM,
COLMAIBHOM, KYyJbTYPHOM, TEXHUYECKOM CpEeAbl, — MCIHOJB3Ys I 3TOro
XUMUYECKUE 3HAHMS;

® pa3BUTHE y OOYYAIOIIMXCS YMEHUH pa3iuuaTh (akThl U OLCHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJIBI, BUJIETh UX CBSI3b C KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHUEB C
ONpeneNéHHOW CUCTEMOW LEHHOCTeH, (QOopMyaupoBatb U  OOOCHOBBIBAThH
COOCTBEHHYIO MO3HUIINIO;

e mpuolOpereHue OOyYarOUMMUCA OIbITa Pa3HOOOPA3HON JAESITENIbHOCTH, OMNbITa
MO3HAHUSI WU CaMONO3HAHUA;, KIIOYEBBIX HABBIKOB, HMMEIOIIHMX YHHBEPCAIBHOE
3HAUYEHHUE I PA3IMYHBIX BUJOB JEATEIBHOCTH (HABBIKOB pEUIEHUS MPoOJIEM,
NPUHATUSL ~ PELICHWH, TOWCKa, aHanmu3a MW o0paboTku  uH(OpMmanuwy,
KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB W3MEPEHUI, HABBIKOB COTPYIHUYECTBA,
HaBBIKOB 0€3011acCHOT0 00paIeHus C BEIIECTBAMHU B TOBCEAHEBHOM KU3HU ).

Metoaudeckne yka3zaHHs SBJISIOTCS YacThl0 y4eOHO-METOJINYECKOrO KOMILIEKCa

M0 JUCIUIUIMHE «XHUMHS» U COJEpKAT 3a/JlaHus, YKa3aHUs, TCOPETHUUYECKUN MaTepual,

dopmynbel. Ilepen BBIOJIHEHHMEM MPAKTHYSCKOM PabOThl KaKAbIA CTYACHT 00s3aH

MM0Ka3aTh CBOKO TOTOBHOCTh K BBINIOJIHCHUIO Pa0OTBI: TMPONTH TECTUPOBAHHUE,

MHCTPYKTaX, OTBETUTh Ha Bompockl. [Io okoHYaHUI0 paboTHl CTYJAEHT O(OPMIISIET OTYET,

3alMIIaeT padoTy.

B pesynbpTaTe BBIMOJHEHHUS TMOJHOTO O0BEMa MPAKTUYECKUX PAOOT CTYJEHT

TOJKEH YMETh:

® Ha3bIBATh: M3YUYCHHBIC BEIIECTBA 110 «TPUBHAIBHON» WM MEXKIYHAPOIHOU
HOMEHKJIATypawm;

e OmpeaesfATb: BAJCHTHOCTh W CTENEHb OKHUCIICHUS XUMHUYECKUX JJIEMEHTOB, THII
XMMHUYECKON CBSI3M B COCIMHEHMSIX, 3apsifi MOHA, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, TUIl KPUCTANIMUYECKOW PEIIETKH, XapaKTep CpPelbl B BOJHBIX pacTBOpax,
OKHUCJIUTEb U BOCCTAHOBUTENb, HAMTPABJICHUE CMEIIECHHUSI PABHOBECHS MO BIUSIHUEM
pa3IMYHBIX (PAKTOPOB, U30MEPHI U TOMOJIOTH, MPUHAJIEKHOCTh BEIIECTB K Pa3HbIM
KjJaccaM HEOPTraHWYECKUX W OPraHMYECKHX COCIWHEHHWN; XapaKTep B3aUMHOTO
BIIUSIHUSI aTOMOB B MOJIEKYJIAX, TUIIBI PEAKIIMA B HEOPTraHUYECKOM M OPTaHHYECKOU
XUMUU,

e XapakTepu3oBaTb: S-, P-, O-3JeMeHTHI MO WX NOJOXKeHHI0O B Ileproamyeckoi
cucteme .M. MennaeneeBa; oOmme XMMHYECKHIE CBOMCTBA METAJJI0OB, HEMETAJIIIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COCAUHEHUM; CTPOCHUE U
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CBOWCTBA OPraHWYECKUX COCNMHECHHWH (YTJIEBOJOPOJOB, CIHPTOB, (DEHOJIOB,
aJbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIOT, aMUHOB, aMUHOKUCIIOT U YTJIEBOJIOB);

e O0BACHATH: 3aBUCHUMOCTH CBOMCTB XHMHUYECKOIO 3JIEMEHTa U OOpa30BaHHBIX UM
BEIIECTB OT MoJioxkeHus B [lepuonnueckon cucreme .M. MenneneeBa; 3aBUCUMOCTD
CBOWCTB HEOPTAaHUYECKUX BEMIECTB OT UX COCTaBa U CTPOECHUS, IPUPOAY XUMHUECKOMN
CBSI3M, 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIMU OT pPa3IudHbIX (DAKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT CTPOEHUS UX MOJIEKYIT,

e BLINOJHATH XUMHUYECKHI JKCIEPUMEHT [0 pPACIO3HAaBAHUIO BAXKHEHIINX
HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB, IOJYYEHUIO KOHKPETHBIX BEILECTB,
OTHOCSIIIUXCS K U3YYEHHBIM KJIACCAM COEIMHEHUM;

NMPOBOAUTDH PACUETHI 10 XUMUIECCKUM (HOpPMYyJIaM U YPAaBHCHHSIM PEaAKITUH;
OCYLIECTBJISATh  CAMOCTOATENBHBIA  TMOUCK  XUMHUYECKOW  HHPOpMAIMH  C
WCTIOJB30BAaHUEM PA3JIUYHBIX MCTOYHHUKOB (CIIPABOYHBIX, HAYYHBIX M HAy4HO-
NOMYJISIPHBIX ~W3/IaHUM, KOMIBIOTEPHBIX 0a3 MdaHHBIX, pecypcoB WHrepHeTa);
HCITOJIh30BaTh KOMIBIOTEPHBIC TEXHOJOTUHU JIJII 00pabOTKH U Mepeayr XUMUIECKOM
uH(bOpMAIH U €€ MPECTaBICHUS B Pa3IMUHbIX (opMax;

® HCIOJIb30BATH NMPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKOU JEATCIBHOCTH U
MTOBCEIHEBHOM KU3HU:

e UIs TOHWMaHUS TJI00AJBHBIX TPOOJEM, CTOSUIUX TMepe]] UYeTOBEYECTBOM:
AKOJIOTHYECKUX, IHEPTE€TUUECKUX U ChIPhEBBIX;

o OOBACHEHMS] XHMHYECKUX SIBIICHUH, MPOUCXOASAIIMX B TMPHUPOJE, OBITY U Ha
MIPOU3BO/JICTBE;

JKOJIOTUYECKH I'PAMOTHOTO MOBEAECHHUS B OKPYKAIOILEH CPEE;
OIICHKHM BJIUSHUS XUMHUYECKOTO 3arps3HEHUs] OKpY)KAroUed cpelbl Ha OpraHu3M
YeJI0BEKa U IPYTHUE )KUBBIE OPTaHU3MBI;
0e30macHOi paboThI C BElIeCTBaMU B 1abOpaTopuu, ObITY U Ha TPOU3BO/ICTBE;
ONPENIEIICHUS] BO3MOXXHOCTH IMPOTEKAHUSI XUMHUUYECKUX IMPEBPALICHUN B Pa3IMYHBIX
YCJOBUSX U OIEHKH UX MOCIIEICTBUIA;
pacro3HaBaHus ¥ UICHTU(DUKAIIMY BaXKHEUIITUX BEIIECTB M MAaTEPUAJIOB,;
OIICHKH Ka4eCTBa MUTHEBOW BOJIbI U OT/ICJIbHBIX MUIIEBBIX TPOTYKTOB;
KPUTHUYECKON OLIEHKU JTOCTOBEPHOCTH XMMHUYECKOW MHGOpMaALUK, OCTYNAIOMeH 13
Pa3JIMYHBIX UCTOYHUKOB.

[Tpu npoBeneHnN MPAKTUUECKUX PAOO0T MPUMEHSIOTCS CIEAYIOIINE TEXHOJIOTHH U

METO/bl 0OYUYEHUS: KPUTUUECKOTO MBIIIUICHUS], TPOOJIEMHO- THAIOTHUECKOTO0 00yUYeHUS,

CHO; nabopaTopHBbIil ¥ MPAKTUYECKUIT METOIBI.

[ToaroToBKa K MpakTHUYECKOW pabore
[Tpu moaroToBke Kk paboTe peKOMEHIYETCsl IPUIEPKUBATHCS CIIEIYIOIIETro MyIaHa:

e [Ipountarh Ha3BaHWE PabOTHI U BHISICHUTE CMBICT BCEX HEMOHSTHBIX CJIOB.

e Ilpounrtars onucanue paboOTHI OT Hayaja A0 KOHIA. 3ajiaya MEpBOrO MPOUTEHUS
COCTOMUT B TOM, YTOOBI BBISICHUTH, KaKoBa II€JIb JTAOOPATOPHON pPabOTHI, KaKoe
XUMHUYECKOE SIBJICHHE UJIM XHMHUYECKHE CBOMCTBA BEIECTB M3Y4alOTCS B JaHHOU
paboTe ¥ KaKuM METOJOM OHa MPOBOIUTCS.

e [Ipountars Mo y4eOHUKY MaTepHalsl, OTHOCAUIMICS K JaHHOW pabote. PazoOpaTh
BbIBOA (OpMyJbl O y4yeOHUKY (eciau 3To Heobxoaumo). Haiitu oTBeThl Ha
KOHTPOJIbHBIE BOTPOCHI, NMPHUBEIACHHBIE B KOHIC OMHUCaHUs paboOThl (eciu OHH
UMEIOTCS).

e PaccmotrpeTrs Mo yueOHUKY YCTPOMCTBO M MPUHIUI PaOOTHI TPUOOPOB, KOTOPHIE
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OyIlyT UCIIOIb30BaThCs B paboTe.

e PaccmorpeTrs B ommcaHWM TMPAKTUYECKOW padOThl NPHHIMIHAIBHYIO CXEMY
DKCIIEpUMEHTa W TaOiMily, B KOTOPYIO OyIyT 3aHOCUTHCS PE3yJIbTAThI
HaOmoaeHuil. Ecnu TaGmmiel B paboTe HET, COCTABUTH €e.

e [IponymaTh, Kakoil OKOHYATEIBHBIA PE3YNLTAT U BBHIBOJ| IOJKEH OBITH MOJYYEH B
JTAHHOM MTpaKTHYECKON padoTe.

BrlnonHeHne npakTuueckoi paboThl

e [lepen BBIMOTHEHHEM TMPAKTHYECKOW pabOThI CHadajga HEOOXOAMMO W3YYUTh
BEIIIECTBA, BCTYMAIOIINE B PEAKIIMIO M OOPA3yIOIIUECS B PE3YJIBTATE PEAKIINH.

e 3areM clelyeT 03HAKOMHUTLCS C MPUOOPOM, B KOTOPOM MPOUCXOAUT XUMHYECKAS
peakuusi. HyXHO yCTaHOBUTH €ro COOTBETCTBUE OIMCAHUIO, BBINOJHUTH
PEKOMEHIOBAaHHYI0O B OMNHMCAaHWU TIPUOOpa TOCIEIOBATEIBHOCTh JEUCTBUN IO
OATOTOBKE IprbOpa K padoTe.

e OcymecTBUTh CaMy pEakIUI0, HU3YYUTh YCJIOBUS €€ TEUYEeHUs, NPOU3BECTU
HaOIIOICHNS U3MCHCHHUH BEIIIECTB, TCIIOBBIX SBICHUM.

e IlpousBecTu omucaHue OMbITA, MPOAHATU3UPOBATh, ClI€JIaTh BHIBOJ U O0OCHOBATH
€ro — OTBETUTHh Ha BOIPOC, JJIs1 PEIICHUSI KOTOPOTO BBITOJHSJICS OTBIT.

e Bce 3amucu mnpu  BBIMOJHEHHM TPAKTHYECKUX PadOT JIODKHBI  BECTHUCH
UCKJIFOUUTEIBLHO B TETpaau Ui IpakTHUecKux pador. Ee cimemyeT BecTH cambIM
aKKypaTHeHIIuM oOpa3oMm. B TeTpaam s mpakTHUECKUX padoT odopmiiseTcs
BBITIOJTHEHHAS pa00Ta COTJIACHO YKa3aHHUIO MO €€ BBITIOJHECHHUIO.

OdopmiieHne npakTUYECKON padOThI

[IpaBunbHO OdopMIIEeHHAs NpakTUYeckas padoTa OJKHBI coAep:kaTh B cele
CIIEAYIOIINE Pa3eibl:

HasBanue pabotsl u e€ Ne.

O6opynoBaHue.

[enb paGoTHI.

PucyHok wunm cxemMa YCTaHOBKM C MHCHOJIb3yeMbIMH B paboOTe€ CUMBOJAMU
U3MEPSIEMbIX BEJIUYUH (ITPU HEOOXOUMOCTH).

[Topsimok BeIMOTHEHUS paOOTHI.

Pe3ynbTaThl HAOMIOACHUN U BBIYUCIICHUHN B BUC TaOJIUIIBI.

VYpaBHEHU XUMUYECKUX peakuil (pyu He0OXO0AUMOCTH).

BrIBOJ (10J5KEH COOTBETCTBOBATH IIEJIM PAOOTHI).

Kpurepuu onieHnBaHUS TPaKTUYECKON pabOTHI

Ornenka «5» cTaBUTCS, €CIIN.

a) paboTa BBIMOJIHEHA IIOJIHO, TPABUILHO, 0€3 CYIIECTBEHHBIX OIIHOOK,

CETIaHbl BBIBO/IbI;
0) SKCIIEPUMEHT OCYIIECTBJIECH IO IUIaHy C YYETOM TE€XHUKU 0€30MacHOCTH U
IpaBUII paboThI c BEILIECTBAMU u npudopamuy;

B) UMEIOTCS OpraHU3allMOHHbIE HABBIKU (TIOACPKUBACTCA YUCTOTa pabovero
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MECTa U MOPS/I0K Ha CTOJIE, 3KOHOMHO UCTOIb3YIOTCSI PEAKTHBBI).
Ouenka «4» cTaBUTCS, €CIN !

a)paboTa BBITIOJTHEHA MMPABWIIBHO, O€3 CYITIECTBEHHBIX OIMOOK, CIeTIaHbl BHIBOIBL;

0) IOMyCTHMBI: HENOJHOTA MPOBEACHUS WA O(QOPMIIEHHS SKCIEPUMEHTA, OJHA-IBE
HECYIIIECTBECHHbIC OIIMOKH B MPOBEACHUU WM OGOPMIICHHH SKCIIEPUMEHTA, B TMpaBUIIax
paloThI ¢ BEIIECTBAMU U TPUOOPAMHU.

Omnenka «3» CTaBUTCS, €CIM JOMYIICHBl OJHA-JBE CYIIECTBEHHbIE OIIMOKU (B XOM€
DKCTIIEPUMEHTA, B 00BSICHEHHH, B O0()OpPMIICHUU PabOTHI, MO TEXHUKE OE30MaCHOCTH, B
paboTe ¢ BeuiecTBaMu U MpruOOpamMu), KOTOPHIE UCTIPABIISIIOTCS C TOMOIIBIO YUUTEIIS.
OuneHka «2» CTaBUTCS, €CIU JOIYIIEHBI CyllleCTBEHHbIE OIUOKK (B XOJe
AKCIEPUMEHTA, B 00BSICHEHUH, B O0(QOpPMIIEHUU pabOTHI, MO TEXHUKE OE30MaCHOCTHU, B
paboTe ¢ BellecTBaMU M MPUOOpaMU), KOTOPbIE HE MCHPABISAIOTCS Ja)kKe MO YKa3aHUIO
YUUTES.
Bo Bcex cnydasx oOIleHKa CHIDKaeTcs, €clii oOydarouuics He coOirofal IpaBuia
TEXHUKHU 0€30I1aCHOCTH

B cootBercTBUM ¢ y4YeOHBIM IUIAHOM MPOrPaMMbl IMOATOTOBKH CHELUATUCTOB
cpenHero 3BeHa 1m0 crneuuanbHOCTH 08.02.01 Cmpoumenvcmeo u 3IKCnayamauyus
30aHuil u coopyycenuil padbouel mnporpaMMoN Ha mpakTuyeckue (J1abopaTopHbBIEC)
paboThI MO JUCHUIUIMHE «XMMHUS» OTBOAUTCS _ 24 wyaca.



2JIEPEYEHD IIPAKTUYECKHUX PABOT

Ne TeMaTnka npakTHYeCKUX padoT KosauvecTBo

n/n 4acoB.

1 IIpakTuyeckas padora Ne 1. M3o00paxeHune >IeKTPOHHBIX 2
KOH(HUTypanmuii aTOMOB DJEMEHTOB OOJBIIMX H  MaJIbIX
MEePUOAOB XUMUUYECKUX 3eMeHTOB. CoCTaBlieHUE yYpaBHEHUU
SIACPHBIX PEAKITUN.

2 IpakTnueckas padora Ne 2. [IpuroroBiieHre BOJAHBIX 2
pPacTBOPOB 3aJaHHOW MPOLEHTHON U MOJIIPHOW KOHIICHTPALIHH.

3 IIpakTnuyeckas pa6ora Ne 3. l3ydyeHue CBOWCTB KHUCIIOT U 2
OCHOBAHM.

4 IIpakTuyeckasi padora Ne 4. Penienue 3kciepuMeHTaIbHBIX 2
3a/1ay 1o TeMe: «MeTauibl 1 HeMETaJLIbD)

5 IIpakTuyeckas padora Ne 5. Ilonyuyenue, coOupanue u 2
pacno3HaBaHUE YIJIEKHUCIOrO Ta3a, M3yYeHHE €ro CBOMCTB.

6 IIpakTnyeckas padora Ne 6. Ilomyuenue, coOupanue rasza 2
KHCJIOPO/ia, U3YYEHHUE €ro CBOMCTB.

7 IlpakTnueckas paoora Ne 7. IlomydyeHue »sTwieHa H 2
U3y4YeHHE €ro cBOMCTB. [loyueHue aleTuiieHa U U3y4YeHHUe €ro
CBOVCTB.

8 IIpakTnueckas padora Ne 8. I13ydyeHue cBOMCTB yrieBOI0B 2
(OKHCIJIEHHE TITIOKO3bl, THUJIPOJIU3 Caxapo3bl, hepMEHTATUBHBIN
THJIPOJIN3 KpaxMaia)

9 IIpakTuyeckasi padora Ne 9. 3yueHne CBOWCTB 2
KHCJIOPOJICOJICPKAITUX OPraHUYECKUX BEIIECTB.

10 IIpakTnueckas padora Ne 10. M3yyeHnue cBOMCTB OEIKOB. 2
PactBopenue 6enkoB B Bojie. OOHapykeHHE OCIIKOB B MOJIOKE
U B MACHOM OynboHe. JleHatypatius pactBopa 6ejika KypuHOTO
AMa CIIUPTOM, PACTBOPAMU COJIEN TSKEJBIX METAJUIOB U IIPU
HarpeBaHMH.

11 IIpakTnueckas padora Ne 11. Pacio3HaBaHue 1iactMacc u 2
BOJIOKOH.

12 IIpakTnueckas padora Ne 12. Peiienue s3xcriepuMeHTaIbHbIX 2
3a/1a4 Ha UJICHTU(UKAIIMIO OPraHUYECKUX COSTMHECHHUIM.

Bcero: 24




3. COAEPKAHUE ITPAKTUYECKHUX PABOT
N METOANYECKUE YKA3ZAHHUSA K UX BBIITOJIHEHHUIO

IIpakTuyeckasi padora Ne 1. M300paxkeHue 3JIeKTPOHHbIX KOH(pUIypauuil aTOMOB
3JIEMEHTOB O0O0JbIIMX W MaJbIX nepuoaoB. CocTaBiieHHMe YPAaBHEHUHl siIePHBIX
peakuui.

Leab padoTbl: 1300pa3uTh 3JIEKTPOHHBIE KOHPUTYpallUU aTOMOB 3JIEMEHTOB OOJIBIINX

Y MaJbIX IEPUOJOB; COCTABICHUE SJIEPHBIX PEAKLIHN.

3aganue U1 NPaKTHYECKO padoThbI:

1. U300pa3uth 3JIEKTPOHHOE CTPOCHHE aTOMOB (TOpa, KPEeMHUS, CKaHIUsA U aproHa.
3anucaTh WX OAJIEKTPOHHBIE M BJEKTPOHHO-rpaduueckue  Gopmynbl. Kakue wu3
NPE/JIOKEHHBIX 3JICMEHTOB OTHOCATCS K S-,p-,d- snementam?  Kakue 31eMeHTHI
OTHOCSITCSI K aKTUHOUIaM?

2. Jlath  XapaKTEpPUCTUKY XHUMHUYECKOMY DJIEMEHTY II0 €ro TMOJIOKEHHUIO B
MEPUOANYECKON CHUCTEME XUMUYECKHUX JIEMEHTOB (QJIFOMUHUM, cepa).

3. CKOJIBKO IPOTOHOB, HEUTPOHOB M JJIEKTPOHOB COAECPIKHUTCS B M30TOIE BOJOPOAA
’H, 3CI?

Kpurtepuu onenkmu:

3a Bce BBINOJHEHHBIE 3aJaHUA — OI[EHKA «5)

3a 3 BLINOJIHEHHBIE 3aJJaHUA — OIIEHKA «4»

3a 2 BbLINOJIHEHHBIE 3aJaHUA — OIIEHKA «3»

3a 1 BLINOJIHEHHOE 3aJaHHEe — OI[EHKA «2»

IIpakTnueckas padoora Ne 2. IIpuroroBijieHHMe BOJHBIX PACTBOPOB 3aJaHHOM
NPOLEHTHOM U MOJIIPHOM KOHLIEHTPALMH.

Heab padoThbi: HAYYUTHCA TOTOBUTH BOJHBIE PACTBOPHI BEIIECTB 3aJaHHOM MPOLEHTHON
Y MOJISIPHOM KOHLEHTPALIHH.

OO0opynoBanme: BOJla, NOBapeHHasl COJb, BECHI, PA3HOBECHI, KOJIOBI, CTEKJISIHHAs
NajgoyKka, MEpHbIN MJIMHJP.

3ananue I IPAKTHYECKON padoThI:

1. IpuroroBute 100 r. 5% pacTBOpa moBapeHHO# cosu. Paccunmrtarh maccy coiu u
Maccy BOJIbI, HEOOXOAMMBIC JJII TMPHUTOTOBJIICHHUS JAHHOTO pacTBopa. B3Becuth Ha
BECax COJIb, BOAY OTMEPUTHh MEPHBIM LIMJIMHAPOM.

2. IlpuroroButs 50 mia. 0.5- MOmsIpHOTO pacTBOpa MOBApPEHHOW COJHM. BhIMCIuTh
Maccy COJIM, HEOOXOJIUMYIO JIJIsi IPUTOTOBJICHUSI IAHHOTO pacTBopa. B3BecuTh coib
Ha BeCax M pacTBOPUTH B MEPHOM KoJioe Ha 50 MIL., JOBEIS PacTBOP 10 METKH.

3. K mepBomy pactBopy nmo6aBbre emé 100 r. Boapl. BemciuTh Kakoil CTaHET
MPOIICHTHAS KOHIIEHTpaIKs pa30aBIeHHOTO pacTBOpa.

[Ipu pacuérax BocmoJib3yiTech (popMynamMu:

O = e * 100% ; Mppa = Mps + Mu2o



m p-pa
rac ® - MaccoBas JOJIs1 paCTBOpéHHOFO BCIIICCTBA B paCTBOPCE,
m Pp-B.- Macca pacTBOPEHHOTO BEIIECTBa, m p-pa — Macca BCEro pacrBopa, Mp20- Macca BOJBI.

TJIe C - MOJISIpHAsl KOHIIGHTpaIys, N - YUJI0 MOJICH PacCTBOPEHHOTO BemiecTBa, V —
00BEM pacTBOpA.
KpuTtepun omeHKHU: OIEHKY CTYJICHT TOJydYaeT 3a MPAaBWIBHO O(POPMIICHHBIA OTUYET C
KPaTKUM OIMCAaHUEM OIBITOB U 3apPUCOBKOM MPUOOPOB K KAXKIOMY OTIBITY.

IIpakTuyeckasi padora Ne 3. M3yueHue CBOCTB KHCJIOT U OCHOBAHUIA.
e padoThI: H3yYNTh XUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM
O6opynoBanme: cepnast kucinora Hyx SO, comsnas xucnora HCI , maamkatops —
METUJIOpaHXK, JIakmyc, peHondranens, uuHkK - Zn, Mg — maramii ,Menp- CU , okcua
kampust  CaO , rumpokenn kamust -KOH ,  xapOomar matpus - NapCOs, pactBop
cynbdara menu — CU SO4,poOupKH, CyXoe Toprouee, AepiKaTeb.
3aanue VI IPAKTHYECKON padoThI:
OmnbIT 1. [leiicTBHE KUCJIOT U HIEJ0Yel HA HHAUKATOPDI.
A) Hamute B mpoOupky kucnoty. JloOaBUTh K HEH HMHAMKATOPHI - METHIOPAHK,
ONYCTUTh JakMyc. Kak M3MEHSETCA IBET MHAUMKATOPOB B KUCIOM cpene? 3amucarhb
YPaBHEHUS AMCCOLUALNNA KUCIIOT.
b) Hanmute B npobupky ménoub. J[06aBUTh K HEM WHIUKATOPHI - METHIOPAHK,
¢eHondTanenH, omnycTuth JakMmyc. Kak n3MeHsercs UBeT MHAMKATOPOB B IEIOYHOU
cpene? 3anucaTh YPaBHEHHSI TUCCOLMALMY HIETIOYH.
OmnbiT 2. B3aumoaeiicTBue KHCJIOT C METAJJIAMH.
[TonoxuTh B MpOOMPKH MeETaUIbl — IUHK U MeAb. [IpmimTh kK HUM pa30aBlieHHbIE
pactBopbl kucioT. Yro Habmomaere? [louemy menp He pearupyeT ¢ pa30aBiIeHHOM
COJISTHOM KHUCIIOTOM?
3anucath ypaBHeHUs pojenanHbix peakuuid. A) Zn + HCl--— ? +71
B) Zn+ H2SO4--— 2?2 + 7
OnbiT 3. B3aumojaeiicTBHe KHCJIOT € OKCHIAAMH MeTalIoB. B aBe mpobupku
Haceimath okcun Kampims (CaO). Ilpunute k Hemy kucnotel. Uto Habmromaere?
3anucaTh ypaBHEHUs NpojeanHbiX peakimit. A) CaO+ HCl  --— ? +7? b)
CaO+H2S504 --— 7 +7?
OnbiT 4. B3aumoaeiicTBue KHCJIOT ¢ OCHOBAHUSIMHU.
A) B npobupky npuwiuth pactBop ruapokcuaa kanmus KOH, mo6aButh B HETo Karuiro
denondranenna. Uro nHabmrogaete? 3aTeM Tyaa TPWIATH PACTBOP COJSHOW KHCIIOTHI
HCI. Tlouemy wcue3aer wmanuMHOBas oOKpacka? 3ammcaTh ypaBHEHHE XHUMHUYCCKOU
peakmuu. NaOH + HCI- - —» 2 +7?
B) IMoayunts HepacTBOpuMbIH B Bojae ruapokcua mean Cu(OH).mpu B3aumoaeicTBun
ruapokcuaa Hatpuss NaOH u cynbedara Mmenu— Cu SOs. K mosydyeHHOMY THAPOKCUIY
Meu (CMHUI 0CcalloK) MpWINTh pacTBOp cepHoi kucioTel Hz SO4 . Uto Habmtogaete?
3anmmcathk ypaBHeHue xumudeckoi peakiuua. NaOH + Cu SO4- - — Cu(OH), | + ?
OnbiT 5. B3aumoaeiicTBue KHUCJIOT € coissMu. B 11Be mpoOUpKU MPUIHTH PacTBOP
kapOonata Hatpus- Na;COs. 3atem k Hum npwiuth kuciotel H2 SOs . HCI  Yto

9



nabmonaere? Kakoii ras BeienseTcs U3 npooupok? 3anmucarh ypaBHEHUS XHMHYECKHX
peaKHI/Iﬁ B MOJICKYJIAPHOM X1 HOHHOM BHEC.
a) Na,COz; + HCIl- - — ? +7? + 7 B) Na,CO3 + H,SO4 --— ? +?7 +
)
Kpurepuu OlEHKH: OIEHKY CTYAEHT IOJIydYaeT 3a NPABUILHO O(GOPMIIEHHBIH OTYET C
KpaTKI/IM OIIMCAHHUEM OIIBITOB U HpaBI/IJIbHO 3aIlIMCaHHBIMU ypaBHeHI/IﬂMI/I peaKHHﬁ.

IIpakTuyeckass padora Ne 4. Pemenune 3kcnepuMeHTAJBHBIX 3a1a4 1O TeMe:
«MeTayiIbl 1 HEMETAJLIbI»

Leab padoThl: C MOMOIIBIO BBIJJAHHBIX PEAKTUBOB PEIIUTH SKCIIEPUMEHTAIIbHBIE 3a1a4H,
HA TPAKTUKE 3aKPEeNHUTh 3HAHUS O KAYECTBEHHBIX PEAKIUSAX HA KATHOHBI M AHHUOHHBI,
COBEpILIEHCTBOBATh YMEHHSI COCTABJISITH ypPAaBHEHHUS XHUMHUYECKUX pEaKIud B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIE.

Oo6opy/ioBaHKE: IITATUB C TPOOUPKAMHU, CIUPTOBKA, CTaJIbHAS MPOBOJIOKA.

PeakTuBbl: Kpucramudueckuit Hutpar Oapus, cyinbdar meau(ll), xmopun kambius,
KapOOHAT MarHus; pacTBOphI cynbdata xene3a(ll), runpokcuaa Hatpus, HUTpaTa Oapus,
cynbdara meau(ll), consiHot u cepHOM KucnoT, xjopuaa skeneza(lll); Merammuueckuit
LMHK U K€JI€30; BOAA.

Xoxa paboTBhl.
I TloBTOpUTE MpaBHUiia TEXHUKKM OE30MACHOCTU MPH MPOBEACHUU MPAKTUYECKUX PadoOT;
paboT O CTEKIISTHHOM MOCYA0M; KUCIOTaMU U HarpeBaTeIbHbIMU HPUOOPAMH.

II BeInosiHUTE CAEAYIOMIUE ONBITHI:
1. Onpenenenrie BbIIAHHBIX BEIIECTB.

B Tpex nponymMepoBaHHBIX MPOOUPKAX JaHbI TBEP/bIC BEIIECTBA: a) HUTpAT Oapus,
0) cynsdar meau(Il), B) xnopua kaneuua. Onpenenute, B KaKOW MPOOHPKE HAXOIUTCA
KaXJasi U3 COJIeH, 0 OKpacke miaMeHu. J[Jisi 3TOro pacTBOpUTE BbIJIAHHBIE BEUIECTBA B
BOJIE. 3aTEM, XOPOIIO MPOKAJIUB CTaIbHYIO IMPOBOJIOKY, OIIYCTUTE €€ B PACTBOP COJU U
MIOMECTHUTE B IJIaMsl CIUPTOBKU. UTO HaOmomaere?

2. lloaTBepkIeHNE KAYECTBEHHOTO COCTaBa BEIIECTBA.

Boimana npobupka c¢ pactBopoM cyibdara kenesza(ll). OnbITHRIM myTeM
MOATBEPAUTE KaU€CTBEHHBINM COCTAB BhIIAHHOM coii. UTo Habmonaete?

3. [TomyueHue onpeaeaeHHbIX BEUIECTB.

Beimansl  ciepyromue  BemectBa:  a)  pactBop cyibdara wmemu(Il), 0)
KPUCTAJUIMUECKU KapOOHAT MarHus, B) PacTBOpP THUIPOKCHIA HATPHUA, T) XKeye30, 1)
pacTBOp COJISTHOM KHUCIOTHI, €) pactBop xuopuaa xeneza(lll). Mcnonb3ys 3HaHuA
XUMHUYECKUX CBOMCTB BEIIECTB, MOTYUUTE:

a) okcup xene3a(Ill);

0) oKCHJ MarHus;

B) M€/lb;

T) XJIOpUJI Mar"usl.

Uto HabirogaeTe mpyu MOJyYEHUU KaXA0To BeliecTBa?
4. Ocy1iecTBUATE CXEMY MPEBPALLIECHUI

in — ZnCl2 — Zn(OH)2 —> ZnS04
Uto HabyrogaeTe Mpu OCYIIECTBICHUU CXEMBI TIPEBpaIieHU?
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III Pe3ynbraThl ONBITOB, HAOIIOJACHUS, YpPAaBHEHMs BBIMOJHEHHBIX pEaKkIuid B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIaX 3aHECUTE B TAOJIHILY.

Homep u Ha3BaHue YpaBHeHus peakuuit Hao0aronenns
OnbITa

IV Ilocne npoaenaHHoO pabOTHI CIETANTE BBIBO/.

IIpakTuyeckasi pabdora Ne S. Ionyuenue, coOupaHue ¥ Ppacno3HABaAHUE

YIJIEKHCJIOTO0 Tra3a, u3yYyeHue ero CBOicCTB.

Heab padoThI: MOTYYUTh YIIECKUCIBINA a3, cOOpaTh €ro U pacrno3HaTh.
Oo6opynoBanme: n3MeIbUEHHBIH Mell — kapOoHat kanbiius CaCOs, comnstaas kucnorta HCI,
npuoOOp ISl OTyYeHUs rasza, pacTBop usBecTtkoBoi Bojbl Ca(OH), , nyduHKa, CIMYKH,
MPOOUPKHU.

3ajanue 11 NPAKTHYECKOH padoThI:
B npoOupky nomMecTuTh U3MENbUYEHHBIA MEJ, TPWIUTh Ty/a COJITHOW KUCIOTHI U OBICTPO
BCTaBUTh T'a300TBOAHYIO TpyOKy. UTO HaOnrojaeTe, Kakod ra3 BBIACISCTCS B JaHHOU
peakiuu? KoHel| ra300TBOJHON TPYOKHU MOMECTUTH B MYCTYIO MPOOUPKY, HAMOJIHUB €€
VIJEKHUCIIBIM Ta30M. 3aTeéM KOHEll Tra300TBOAHOW TpPYOKM OIYCTUTh B PacTBOP
W3BECTKOBOM BOJIBI.

JlokazaTh HaJIMYME YTJIEKHUCIOro ra3za B mpooOupke. [l 3Toro HE0OXOIMMO MOMKEYb
JYYUHKY M ONYCTHTHh €€ B MpoOupky c razoM. Yrto HaOmopaere? Ilouemy ras He
yieryuuBaerca u3 MnpoOupku? KakoBa €ro OTHOCHTENIbHAas MOJEKYJsipHas macca?
CpaBHHTE €€ C OTHOCUTEIBHON MOJICKYJISIPHOM MAacCOi BO3yXa.

[ToueMy nyunHka notyxmua?
UTO MpOMCXOIUT NpPH MPOIMYCKAHUU ra3a uepe3 pacTBOp M3BECTKOBOW BObI? Ilouemy
HabOmonaetcs e€ nomytHeHue? Kakoe BemiecTBo oOpasyercs B Buae 0Oenoil B3Becu?

3anucarh ypaBHEHHS TPOJICIaHHBIX PEaKIHA:

A) mnonydenue yriuekucioro raza: CaCO; + ?HCl --—»? +?2 + 71

b) xauecTBeHHas peakmus Ha yriekucneid raz: CO, + Ca(OH); --— ? + 7|
3apucoBaTh OIBITHI.

KpuTtepun omeHKH: OLIEHKY CTYJIEHT MOJydYaeT 3a MPaBWIbHO O(POPMIIEHHBIA OTUET C
KpaTKUM OITMCAHUEM OMBITOB U MPABUJIBHO 3aIMCAHHBIMU YPABHEHUSIMU PEAKIIUI.
IIpumeuanume: 3HaK | - 03HA4YaeT, 4TO  3TO BEIIECTBO BBINAJACT B OCAIOK;
3HaK T - 03HAYAET, 4TO 3TO BELIECTBO BBIAECIAETCSA B BUJE rasa.

IlpakTnueckas padora Ne 6. IonyuyeHnune, coOMpanue M pacno3HaBaHue rasa
KHCJIOpO/A.

Heab padoThI: MOTYYUTH Ta3 KUCIOPOJ, COOpATh €ro U pacto3HaTh.

O6opynoBanme: nepmanranat kamus — KMnO,, mepekuch Bogopojaa, mpudbop s
MOJIYYCHHS Ta3a, JyYUHKA, CIIMYKH, MPOOUPKH, Ta0OPATOPHBINA MITATUB, Yallla C BOJIOH,
3% pactBop nepekucu Bogopoaa — H,O,, kaTanusarop — okcua maprania (IV) - MnO;
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3ajanue 11 NPAKTHYECKOH padoThI:
OmnbiT Nel. [TonyueHne kucimopoaa pa3ioKEeHUEM IepMaHTraHaTa Kajus.
B npoOupky moMecTUTh KPUCTAIIIMYECKHI MEepMaHTaHaT Kalus, 3aKpbITh MNPOOUPKY
KyCOUKOM BaTbl M BCTaBUTh TIa300TBOAHYIO TpyOKy. KoHen ra3ooTBogHON TpyOKu
ONyCTUTh B MYCTYIO MNPOOUPKY W HAMOJHUTH €€ KuciopomoMm. J[lokazaTe Hamu4ue
KHCJIOPOJA € MIOMOIIBIO TJICIOLIEH JTyYUHKH, KOTOpPask TOJKHA BCIBIXHYTh MPU OIYCKAHHUH
B IPOOHUPKY C KUCTOPOAOM. OOBICHUTD, MOYEMY ITO IPOUCXOIMT.
[louemy ra3 KUCIOpPOJ HE yJieTyuMBaeTcs W3 mnpoOupku? KakoBa €ro OTHOCHUTEIbHAs
MouieKkyJisipHas Macca? CpaBHHTE €€ ¢ OTHOCUTEIbHON MOJIEKYIISIPHOM Maccol BO3ayXa.
Co0Oparb KUCIOPOJl BBITECHEHUEM BOABI. JlJI 3TOTO OMYCTUTh T'a300TBOJHYIO TPYOKY B
yalnry ¢ BOJOM, B KOTOpOM HaxoauTcs mpoOupka , HamosHeHHas Bojoil. Konen
ra3ooTBOJIHOM TpyOKM BCTaBUTH B NpOOUPKY.  Beigenstonuiics kuciaopoa Oyner
BBITECHSITh BOAY U3 MPOOUPKH, 3amoiHss e€. 3aKkpbiTh NPOOUPKY, HAMOIHEHHYIO
KHUCIIOPOJOM, TIPOOKOM, HE BbIHUMAs €€ M3 BOJIbI. 3aT€M BBIHYTh MPOOUPKY U3 BOJIbI,
OTKPBITh MPOOKY, JepiKa MPOOUPKY B BEPTUKAIBHOM IMOJOKEHUU, U JIOKA3aTh HAJIMYUE
KHUCJIOPOJIa C TOMONIIBIO TJICIOIIECH JTyYHHKH.
3anucath ypaBHeHUE nipoaenanHon peakquu: ? KMnOy - ---—? +?2 + 71
OnbiT Ne2. [TonydeHne Kucliopoaa pa3ioxKEHUEM MEPEKUCH BOJIOPOAA.
B crakaHuMK HamuTh pPacTBOpP IMEPEKHCH BOJAOPOJAA, NPHUCHIIATh B HEr0 HAa KOHYUKE
mimarens karanuszarop — okcua Mapranna (IV) - MnO; u ObICTpO BHECTH B CTaKaHYUK
TICIONIYIO JIyduHKY. UTo HabmomaaeTe? ONuInMTe NpoAeTaHHbIN OIbIT.
3anucarbh ypaBHEHUE MIPOICIIAHHON PEaKIUNU:
MnO,
? H,Op - ------- - 72+ 7N

3apucoBaTh MPOJCIAHHBIE OIBITHI.
KpuTepun omeHKHU: OIICHKY CTYJICHT MOJyYaeT 3a MPABUIHLHO OPOPMIICHHBIN OTYET C
KPaTKUM OIIMCAHUEM OIBITOB U ITPABUJILHO 3alIMCAHHBIMUA YPABHEHUSIMU PEAKIIUH.

IpakTnuyeckas padora Ne 7. [TonyyeHue sTuieHa u u3ydeHue ero cBoucTs. [lomyuenue
arleTUICHa U U3YYCHHE €r0 CBOMCTB.

Heab padoTbl: NOJYYUTH STUJIEH U AllETHIIEH B TJAOOPATOPHBIX YCIOBUSIX U U3YUUTh UX
CBOKCTBA.

OobopynoBanme: stwioBblii crmpt CoHsOH, koHueHnTpupoBaHHas cepHas KHCIOTa
H,SO,4, 6pomuas Boga Bra, pactBop mepmanranata kanmus KMnO,, kapOua kambius -
CaC, , Boma, mpubop nJisi TOJY4YCHHS Ta3a, MPOOUPKH, CyXO€ Troprodee, CIIHMYKH,
71a00paTOPHBI IITATUB.

3amanue Ui IPAKTUYECKOI padoThI:
Llonyuenue smuniena u onvlmosl ¢ HUM.

1. B npobupky HayeiTe 3 MJI. STUIOBOTO CIHPTA U OCTOPOKHO J00aBbTE 9 MIT KOHII.
CEpHOM KHUCJIOThI. 3aTE€M BCHIIBTE HEMHOTO TPOKAJIEHHOIO MeCKa, YTOObI N30eKaTh
TOJIYKOB JKUJKOCTU TPHU KUIMEHUHU. 3aKpoWTe MPOOUPKY Ta300TBOJHON TpPyOKOi,
3aKpenuTe €€ B IITaTUBE U OCTOPOKHO Harpeure.
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2.

B npyryrwo npobupky Haneite 3 wmi OpoMHON BOJbl. OINyCTUTE Ta300TBOIHYIO
TpyOKy 10 JAHA TPOOMPKH ¢ OpOMHOM BOJOM M TIPOIYCTUTE Yepe3 HeE
BBIJICIISTIOIIUICS Ta3.

B Tperpio mpoOupky HameiiTe 3 mul pa30aBI€HHOTO pacTBOpa IEpMaHraHaTa
kamms, TTOJKWCJIIEHHOI'O CEPHOM KHCJIOTOM, W TIIPOIIYCTUTE
YEPE3 HEI'O T'A3.

ITonokrure BBLICIIAIONINIICS T'a3.

3aoanus 051 camocmoamenbHoblx 8b1600086.

1. Kakoil ra3 BelAensi€TCS IMPU B3aUMOAECHCTBUM CMECH STHUIIOBOTO CIHPTA C
CEpHOM KUCIIOTOM?

2. UTo mpoMCXOAMT MpHU MPOIYCKAaHMM raza yepe3 OpOMHYIO BOJY U PacTBOp
IepMaHraHara Kanus?

3. Hamummre ypaBHEHUS COOTBETCTBYIOIIMX peakuui? Jlaiite Ha3BaHUSA
MOJYYUBIIMMCS MPOTYKTaM PEAKIIHH.

B) CH=CH;+ O+ H,O ----------- - 9
I‘) CH=CH; + Oy ------- — 7 + 7
3apHCYﬁTe HpI/I60pI>I, OIINMIINTC IIPOACIaHHBIC OIIBITHI.

4. Yem oTIMUYarOTCsA CBOMCTBA ATHJICHA OT CBOMCTB IMpCaACIbHBIX YFHGBOI[OPOI[OB?

Lonyuenue ayemuniena u onvlmol ¢ HUM.

5.

6.

B npo6upky mosnoxuTte HeOOJIbIION KycoueKk Kapouna kanbius, npuieite 10 mu
BOJIbI. 3aKpoiiTe MPOOUPKY Ta300TBOIHOM TPYOKOI, 3aKpenuTe e€ B IITaTUBE.

B npyryto npoOupky Haneiite 3 Mia OpomMHON Boabl. OnmycTHTE Tra300TBOAHYIO
TpyOKy 10 JAHAa HOpoOMpKHM ¢ OpOMHOM BOJAOW M MPONYCTUTE uepe3 Heeé
BBIJICIISTFOIIIUIACS Ta3.

. B Tperpto mpoOupky HamedTe 3 Mi pa30aBIEHHOTO pacTBOpa IepMaHraHaTa

kanus, ITOJKMCJIEHHOI'O CEPHOM KHCJ’[OTOPI, N IIPOIIYCTUTE
YEPE3 HEI'O T'A3.
ITonokrurte BBLICIIAIONINICS Ta3.

3aoanus 0151 camocmoamelbHbIX 8b180008.

5. Kakotli ra3 BeIieNsIeTCs PY B3aUMOJICUCTBUY KapOuia KaJbllus C BOJOM?

6. UTO mMpoMCXOIUT MpU NPONMYCKaHUM ra3a depe3 OpOMHYIO BOJY U pPacTBOp
NepMaHraHara Kanus?

7. Hanumumre ypaBHEHUS COOTBETCTBYIOIIMX peakuui? JlaiitTe Ha3BaHUA
MOJYYMBIIMMCS TPOAYKTaM PEAKLINH.

a) CaC; + H,O ------- — ?2+77
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6) CoH, + Bry ---—--- — 7

KMnO,
B) C;H,+ O+ H,O ----------- -  ?
r)y CoHy+ Oy ---—--- — 7 + 71
3apucyiite npuOOpbl, ONMUILINATE MTPOETAHHBIE ONBITHI.
8. Uem oTnnyarOTCs CBOWCTBA AalETWIEHA OT CBOMCTB IIpEIEIIbHBIX
YTJIEBOJIOPOIOB?

KpuTepun omeHKH: OLIEHKY CTYJIEHT MOJydYaeT 3a MPaBWIbHO O(POPMIICHHBIA OTUET C
KpPaTKUM OINKCAHUEM ONBITOB, MPABUJIHHO 3aMMCAaHHBIMHU YPAaBHEHUSMHU PEAKIIUM.

IIpakTnuyeckas padora Ne 8. M3yueHue CBOMCTB YIJIeBOJOB (OKHCJIEHHE TIHOKO3bI,
THAPOJIN3 caxapo3bl, pepMeHTATUBHBIA FHAPOJIN3 KPaxmMaJia)

Heab padoThl: HcClIeI0OBATh CBOMCTBA MOHO-, AU~ W MOJUCAXaAPUIOB.

OnbiT 1. OKHCIEHNE TVIIOKO3bI (PeaKklus cepe0OpAHOro 3epKaJia).

Buneitte B mpoOupky 1-2 mi pacTBopa a30THOKHCIOTHOTO cepedpa U MO KaruisiMm
n00aBIsIUTe PacTBOP aMMHMAKAa CHayvalla BbIMAJaeT Oyphlii OCaJOK OKHCU cepedpa,
KOTOPBIM 3aTeM pacTBOpsieTcs B M30bITKE pacTBopa ammmaka. K mnpuroroBieHHOMY
aMMHAaYHOMY pacTBOpPY OkucH cepebpa mpueiite 2 mur 20%-Horo pacTBopa IJIlOK03bI H
HECKOJILKO Kamnejb 1%-Horo eKoro HaTpa U OCTOPOKHO HarpeiTe MoJy4eHHYIO CMECh.
HarpeBanne MoO:KHO BeCcTH B cTakaHe ¢ ropsued Bomou. Uto wnaOmomaercs? Kak
00BACHUTD ATOT Mpolecc? Hanummure ypaBHEHUE TPOUCXOIAIIEH PEAKIUH.

CsH12Og + AgzO --------- » ?7+7
OnsiT 2. 'mapoans caxapo3sl (MHBepCHS).

B npo6upky naJjeiite 1-3 M pacTBopa caxaposbl M mpubaBbTe 1 M1 pacTBOpa cepHOU
KHUCJIOTHI. IIpoGupky ¢ pacrBopoM kKunsTute 1-2 MUH., a 3aT€M OXJAJUTE U
paznenute Ha 2 yacTu. B omHOW mpoOMpKEe pacTBOp HeHWTpam3yiTe CyXoil COMOH,
n00aBysisd €€ MAJICHBKUMHU TOPLMSAMU JI0 T€X IMOp, MOKa HE MPEKPATUTCS BbleJeHUE
yriekucsoro raza. [locie Helitpanuzanuu 100aBbTe THAPOKCUA MEIU U Harpeute. Uto
HaOmonaercs? Iloyemy? OOBsCHHTE, YTO MPOU3OULIO € caxapo3oi. Hamummure

YPaBHCHUA peaKuHﬁ. C12H22 011 + Hzo --------- » C6H12 06 + C6H12 06
HpO}:[yKTaMI/I THAPOJIN3 CaxXapO3bl ABJIAKOTCA I''TIOKO3a U (1)pyKTO3a.
CeH12 Og + CU(O[‘I)Z --------- » 7+2+7

Oneim 3. @epMeHTHBINH M'MAPOIU3 KpaxMaJia.

PactBopute 1 r kpaxmana B 5-6 mi1 Bojsl. [lepemeniaiite u naiTe OTCTOSITHCS B3BECH.
Bony cBepxy cueiite u no0aBbTe HOBYIO MOpIHI0 Boabl. llogoOHoe mnpombiBaHME
Kpaxmaja moBTopute 2-3 pasa. 3aTeM cMecCh B30OJITAlTe U BbLIETEe TOHKOW CTpyeil B
crakan ¢ 50 mu kumsimei Boawl. OxyaguTe pacTBOp Kpaxmana. [IpurotoBsTe pactBop
CJIIOHBI. [l 3TOr0 OKO0J0 MHUHYTHI MOJOUIUMTE POT AUCTUIUIMPOBAHHOM BOJOW M
MOJYYEHHYI0 KHIAKOCTH OT(UIbTpYITE. [IpuroroBiieHHBI PAacTBOP  CIIOHBI
nojorpeiTe B crakane ¢ Bojaou 10 35-40° C. Hanelite B 4 npoOupku mo 1 mJ1 pacTBopa
Kpaxmajga M CTOJBKO JK€ pacTBopa ciuroHbl. llepememaite xuakocts. B nepByro
npoOupKy 100aBbTE KaIUIO Hoja cpasdy ke, BO BTOPYIO - YEpe3 O MUHYT, B TPETHIO -
yepe3 10 munyT, B ueTBepTyto - yepe3 20 munyT. Uto HaOmonaercs? OObsicHUTE.
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OCoNOTRODNPE

[Io oxkoH4WaHWM OMBITOB YOpaTh pabodyee MeCTO M MPHUCTYMUTh K OQPOPMIICHHIO
paboThI.
KpuTtepun omeHKHU: OIEHKY CTYJICHT TOJydYaeT 3a MPaBWIBHO O(POPMIICHHBIA OTUYET C
KpPaTKUM OIKMCAHUEM OIBITOB, TPABUIHHO 3alTMCAHHBIMHU YPABHCHHSIMU PEAKITUH.

IIpakTuyeckasi padora Ne 9. U3yueHune cBOMCTB KUCJIOPOACOACPIKALIAX
OPraHN4YecKMX BellecTB.

Heab padorbi: OCBOUTH KAUECTBEHHBIC PEAKIIMYA HA MHOTOATOMHBIE CIUPTHI U
aJTbJICTU Bl 03HAKOMHUTHCS CO CBOMCTBAMH KapOOHOBBIX KHCIIOT.
O6opynoBaHue:

PactBOp ritoko3b1

PactBop dopmanpaeruaa

AMMMaYHBIN pacTBOp OKcUa cepedpa

['opsiuas Boa B IIMPOKOM CTaKaHe

PacTtBOp runmpokcuia HaTpus

YKcycHas KuCiaoTa

PacTBop rimuepuna

PactBop cynbdara Mmeau

. Mapukaropsl — heHondTanenH u METUIIOpAHK

10 PacTBop kapOoHaTa HaTPHS WK KaJIus
11.Crpyxku Maruus

Ilopsook evinonnenus pabomot:

OmnbiT 1 KavecTBeHHasi peakuysi HA MHOTOATOMHBbIE CIIUPTHI (TJINIEPHH)

Cuauana nomyuute ruapokcun meau (II). st aroro Haneiite B mpoObupKy Ha BBICOTY 1-
1.5 cm pactBop cynsdara menu (I1) u mo6aBbTe B 2-3 pasa Gobiiie pacTBOpa THAPOKCHIA
HaTpusa. OTMeThTE UBET Ocajika. Hanuiure ypaBHeHUE peakiunu. Tenepb npuiienTe
MPUMEPHO CTOJIBKO K€ PACTBOpA TIIMIIEpUHA (MM HEMHOTO OOJIBIIE), CKOJIBKO MPUITHIIN
1IeJI0YM. 3anuimTe, yTo HabmoaaeTe. OCTOPOKHO OKavyaiiTe MpoOUPKY, ciierka yaapss
JaI0HBIO, YTOOBI YCKOPUTH pacTBOpeHHe ocanka. CoctaBbTe ypaBHEHUE peakuuu. Kakoe
BEILECTBO SIBIISIETCSA PEAKTUBOM Ha MHOTOATOMHBIE CITUPTHI?

OnbIT 2 Peakuusi cepeOPSIHOTO 3epKajia — KAa4YeCTBEHHAs peaKlus HA aJibAeruabl

B a0comoTHO YKCTYyI0 TPOOUPKY MpUiIeiTe 2 MJI aMMHUAaYHOT0 pacTBOpa OKcuaa cepedpa.
OcTopokHO 100aBETE HEMHOTO pacTBOpa (GopMaIuHa WU TJIFOKO3bI, TPUIUBAS IO
crenke npoodupku. Yro nadmomaere? [Ipn HeoOX0AUMOCTH, TOMECTUTE MPOOUPKY B
CTakaH ¢ ropsuer Bogol. He BcrpsixuBaiiTe M He nmepeMenIuBaunTe

pactBop! Hanumnte ypaBHeHue peakuuu. Kak Ha3bIBa€TCA 3TOT peakTUB Ha
aNbJACTUIHYIO TPYIITy?

OnpiT 3 I'11I0K03a — aJIBAETHAOCTTHPT

a) B mpobupky HanenTe pacTBop cyibdaTta Meau Ha BeICOTY 1-1.5 cm u mobaBbTe B 2-3
paza 0oJibllie pacTBOpa TIIFOKO3bI. 3aTeM MPIIICUTE CTOJIBKO K€ THAPOKCUIA HATPHSI,
CKOJIbKO A00aBUiM ToK03bl. YTo HabmogaeTe? Kak xapakTepusyeT IioKo3y 3Ta
peaxkuus’?

0) IlomecTuTe MpoOUPKY B CTaKaH C ropsueii BOAOM 1 HAOIIOAaliTe N3MEHEHHUE OKPACKU
710 UHTEHCUBHOM p030BO-OpaHkeBoil. Kak xapakTepu3yeT ritoKko3y JaHHas peakuus?
OmnbIT 4 U3yyeHue CBOMCTB KAPOOHOBBIX KUCJIOT
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JlokaxuTe, 4TO YKCYCHAsl KUCJIOTa MPOSIBIISIET BCE OOIIME CBOMCTBA KUCIIOT:

a) K pactBopy ykcycHOI KUCTOTHI J00aBbT€ HEMHOT'O MHJIMKATOpa — MeTHiIopanxka. Kak
OoKpacuiics

uaaukatop? O yeMm 310 roBopuT? Hanuiimre ypaBHeHHE JUCCOLMAIIMM YKCYCHOM
KHUCJIOTBHI;

0) B mpoOupky OpocbTe HECKOJIBKO CTPYKEK MarHusi U 100aBbTE YKCYCHOU
KHUCJIOTHI(OCTOPOKHO — PEAKIUS MOKET UATH OYPHO M ¢ CHIbHBIM

paszorpeBom!) Hanuiure ypaBHEHHE pEeaKIIUU.

B) Haneiite B mpobupky pactBop mienouu (NaOH), no6aBpTe nHIUKATOp —
dbeHondTaNenH U MPUIEHTE YKCYCHOM KUCIOTHI 10 00eClBEUMBAHUS PacTBOPA.
Hanuiure ypaBHeHHE peaKiyi.

r) K 1 mu pactBopa kapOoHaTa HaTpusl WUIK Kajausl (OCTOPOKHO — BO3MOKHO OypHoe
BblJleJieHHe ra3al) 100aBbTe YKCYCHYIO KUCIOTY. HanuimTe ypaBHeHHE peakiiuy U
CBOM HaOJIIO/ICHHUS.

n) [onyuure ruapoxcun meau(1l), u npusieiTe yKCyCHYI0 KUCIIOTY /10 PaCTBOPEHUS
ocajKa. 3anuinuTe HaOMI0ICHUS U YPaBHEHUE PEaKIUU.

Hanummte BbIBO MO ONBITY 4, B KOTOPOM OXapaKTEPU3YHUTE CBOMCTBA YKCYCHOM
KHCJIOTHI.

IlpakTnueckas padora Ne 10. U3yyenue cBoiictB 0ekoB. PacTBopenue 0eikoB B
Boge. OOHapy:xeHHe O0€JKOB B MOJOKe M B MSICHOM OyJjboHe. JleHaTypauus
pacTBopa 0eJika KyPHHOI'0 Sila CIIMPTOM, PACTBOPAMHM COJIel TSIZKeJIbIX METAJIJIOB
U NIPY HATPEBAHMH.

Ilenv pabomui: viccieoBaTh CBOMCTBA OejIKa.

Teoperuueckoe o60OCHOBaHHUE.

Besaku - 370 npuUpoIHBIE OJMMEPBI, UMEIOIINE CII0XKHYIO, CTPYKTYypy. [lepBruHas
CTPYKTypa - 3TO [ENOYKa, COCTaBJI€HHAs W3 aMUHOKHCIOTHBIX OCTATKOB
(monmumnenTuAHAs 1eTb). AMUHHBINA a30T B O€JKax JIETKO Pacro3HAETCsl KAYeCTBEHHOM
peakuueit Ha mon NH" 3akpyurBaHuEe MOJUNENTUAHOW LENU B CHOUpPAJb, a Jajlee B
o0ysy - 3TO BTOpPHYHAas M TpPETUYHAs CTPYKTYpbl Oeika. OTH CTPYKTYpbl
YIEPKUBAIOTCS HEMPOYHBIMUA BOJOPOJHBIMU  CBSI3IMHM, KOTOpPbIE MOTYT OBITh
pa3pylieHbl JUOO TpH HArpeBaHUM - TEepMUYECKas JAeHaTypauus, JuOo ToJ
BO3JICHCTBUEM XHMHYECKUX PEAKTUBOB - XMMHUYECKas JleHaTypauus. benku naroT
LBETHBIE PEAKIIUU, KOTOPBIE SIBJISIIOTCA KAU€CTBEHHBIMU B AHAJIMTUYECKON XUMHUH.

O n bIT 1. Céepmuleanue 6e1K06 npu Hazpesanuu.

Hebonbiioe koiauuecTBO Oesika HarpeiTe A0 KUIEHHUS W HaOMIOAaiTe MOMYTHEHUE
xuakoctu. Uem 310 oOBsicHserca? PazbaBbTe pactBOop Bomol. PacTBopsieTcss nu
ocanok? Ecnu HeT, To noueMy?

OnbIT 2. Boicanusanue 6enkoe cyavhamom ammonus.

B mpoGupky Haneiite mo 1-1,5 mu pacTtBopa Oenka U CEPHOKHCIOTO aMMOHHS U
BCTpsIXHUTE cMech. HabimoaeTcsi moMyTHEHHE KUIKOCTH. YUTO MpoucxXoauT ¢ Oeakom?
Pa36aBbTe cMech OOJBIIMM KOJUYECTBOM BOjBL. UTo mpowmsonuio ¢ ocaakom? Kakoi
BBIBOJI O CBOMCTBax OEJIKOB MOXHO CJIeJIaTh HA OCHOBAHUHU 3TOT'O OIbITa?

OnwiT 3. Ocarxcoenue 6enK06 CONAMU MAIHCETBIX MEMALI08.

B nBe npoOupku HaneiTe mo 1 -2 M pactBopa 0Oernka U MEIJIEHHO, MO KaruisiM, Mpu

BCTPSIXMBAHUU MPUIMBANTE B OJIHY U3 HUX HACBILIEHHBIN pacTBOP CEPHOKUCIION MeNH, a
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B ipyryto - 20%- HeIil pacTBOp HUTpUTA cBUHIIA. UTO HabmonaeTcsa? Pa3baBbTe pacTBOp
OOJBIIMM KOJMYECTBOM BOJbl. CrenaiTe BBIBOJ O ACHCTBUU TSDKENBIX METANIOB Ha
OeJIoK.

Onvim 4. Ocaxcoenue 6e1K08 CRUpHIOM.

B npobupky naneiite 1-1,5 M pactBopa Oenka u gonedTe 2-3 MJI 3THIOBOTO CIHPTA.
Yro naOmopaercs? PactBopsiercs nu ocagok B Boje? Kakoil Bua cBepThIBaHUS
HabmogaeTcs?

OnwiT 5. I{éemnvle peakyuu na denox.

1) Kcanmonpomeunogas peaxyus. KcantonpoTrenHoBas peakiusi yka3bplBaeT Ha
Haju4ue B OelIkaX OCTaTKOB aMUHOKHUCIOT, COAEpXAIIMX OCH30JbHBIE SApa, HAPUMED
Tupo3uHa. [lpu B3aMMOJEHCTBUM aMHUHOKHUCIOT C a30THOM KHCIIOTOM 00pa3yroTcs
HUTPOCO- €IMHEHHUS, OKpalleHHbIe B xenThid 1BeT. K 1 M pacTtBopa Oenka q00aBIsIOT
5-6 Kamenb KOHIEHTPUPOBAHHOW a30THOW KUCIOTHI JIO MOSIBJIEHUs OEJIOro OcajKa HWid
MYTH OT CBEpHYBIIETOCs Oeska. PeakiiMOHHYI0 CMeCh HarpeiTe 10 OKpalluBaHUs 0cajiKa
B JKEJITBIM LBET. B mponecce ruaposin3a UaeT pacTBOpeHue ocajka. OxiaauTe cMech U
n00aBbT€ K HEW OCTOPOXKHO IO KalliiM KOHIEHTPUPOBAHHBIM PAacTBOp aMMHaka.
Oxpacka nepexo/IuT B OPAHKEBYIO.

2) buypemosas peaxyusa. C mOMOIIBIO OUYPETOBOM peakIuu OOHAPYKUBAIOT
HaJM4yue MENTUIHBIX TPYNIUPOBOK B MOJIEKYJIaX Oenka. benku ¢ coisiMu Meau AaroT
KpacHO-  (UOJIETOBOE  OKpalllMBaHUE BCIEACTBUE O0Opa30BaHUS  KOMILJIEKCHBIX
COE€INHCHUM.

B npobupky nHaneiite mo 1-2 miu pactBopa 6enka u 20%-Horo eakoro Harpa. 3aTem
npuieite 3-4 karm pa3z0aBiIeHHOT0, MOYTH OECIIBETHOTO PacTBOpPa MEAHOTO KYyIOpoca,
U COJCPKUMOE MPOOUPKU THIATENbHO nepememaite. Uto Habmomaerca? KakoB mBer
pactBopa?

OnwiT 6. O6HApYICEHUE AMUHHO20 A30Ma 8 DeIKaX.

B npobupky naneiite 1 Mn Hepa3OaBiIeHHOro pacTBopa Oeika W J00aBbTE JBOWHOMN
00beM KOHIICHTpUpOBaHHOW 1mienoun. Cmech KUMATUTH 2-3 MuH. (OcmopodicHo,
HCUOKOCMb Modcem evlopocumucs!).  Tlpu ruaponuse BbIIENSETCS aMMHUAK, KOTOPBIN
JIETKO 0OHapyKUBAETCS M0 3aIaxy U M0 NOCUHEHUIO BIAXKHON JAKMYCOBOM OyMaKKH.

[lo oxoHuaHHWM ONBITOB yOpaTh paboyee MECTO U MPUCTYNUTh K O(OPMIICHHUIO
paboThI.

Kpurtepuu omneHKkH: OLEHKY CTYACHT MOJy4aeT 3a MPaBUILHO O(POPMIICHHBIH OTUET C
KPAaTKUM OIMCAHUEM OMBITOB, MPABWJIHHO 3alIMCAHHBIMU YPABHEHUSMH PEAKIIUM.

IIpakTnyeckas padora Ne 11. M3ydeHue CBOMCTB IUIACTMACC M BOJIOKOH.
Heab padompi: uccien0BaTh CBOMCTBA IJIACTMACC W BOJIOKOH.
TeopeTuueckoe o60OCHOBaHHUE.

Ilonumepvr - 3TO BBICOKOMOJIEKYJIIPHBIE OPIaHMYECKHUE BEIIECTBA, ITOJIYYEHHBIC B
pe3ynbTaTe peakiuil NOJMMEPU3aLNU U - TOJMKOHAeHcauun. CTpyKTypa MakKpOMOJIEKYJT
M KX KAYeCTBEHHBIM COCTaB BIMSAKOT Ha CBOMCTBAa nonuMepoB. Hampuwmep,
B3aMMOJICHCTBUE MEXKAY MOJIEKYJaMU TOJIMMEPOB OYEHb CHIIBHOE, TaK KakK OHH
MPUTATUBAIOTCS APYT K APYTY OTPOMHBIM KOJMYECTBOM 3BeHbEB. [l03TOMY mOIMMEpHI -
MEXaHUYEeCKM NpOouHble BemiecTBa. IIpu HarpeBaHuUM CBSA3M MEXIY MOJEKyIaMu
0CJIa0EBaIOT, U MOJIEKYJIbI MOTYT MepeMelaTbCsd OTHOCUTEIBHO JpYyr Apyra - BOT
MoYeMy MOJMMEPHl IPU HECUJIBHOM HarpeBaHuu Bsizkue. IIpu BhICOKOM TemriiepaType
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3TH CBSI3U PBYTCS - HACTYyNIAET Pa3JIOKECHHE MoJmuMepa. Bece akTUBHBIE IpyIIIbI aTOMOB B
MOJIEKYJIaX IIOJIMMEPOB 33JE€HCTBOBAHBI B pE3yJbTaTe IOJMMEPU3ALUHN, II03TOMY
OOBIYHO BBICOKOMOJIEKYJISIPHBIE BEIIECTBA XUMUYECKH CTOMKHU K JICHCTBHUIO IIeoued U
KHCJIOT.

OnsiT 1. Ceoiicmea nnacmmacc.

1) Omnowenue k opeanuueckum pacmeopumenam. [lomecture B 6 mpoOUPOK KYCOUKH
MOJIUCTUPOJIA, MOJTMBUHUIXJIOPU/A, OJIMMETUIMETAKpUiIaTa, NOJUITHICHA. B Kaxayro
npoOupKy mpuieiite mo 1-2 mu 6eH30J1a WK APYroro OpraHu4YeCKoro pacTBOPH el U
ocTaBbTe 00pa3ilpl MIacTMace cToaTh B TeueHue 30 munHyT. [lo ucTeueHuu ykazaHHOTO
BPEMEHM IPOBEPHTE COCTOSHHE OOpa3lloB U CHENAalTe BBIBOJA O pPacTBOPUMOCTHU
IIacTMacc.

2) Omnowenue x xucromam u wenouam. Ilomecture B 6 IpOOHPOK KYCOUKH ITUX HKe
IUIACTMAcC M IpuWIenTe Mo 1 -2 MJ1 KOHIEHTPUPOBAHHOM cepHOM KUCIO0Thl. Conepkumoe
IPOOMPOK OCTOPOXKHO BCTpsAXHUTE. Yepe3 HECKOJIbKO MHUHYT CJIENTE KHUCIOTY H
IIPOMONTE KYCOYKHM IIJJacTMacc BOAoW. Kak BiIMseT cepHas KUCIOTa HA IUIACTMAcChl?
Kakue mmactmaccel 0ojee CTOMKH, a Kakhe - MEHEee CTOMKH K KOHUEHTPUPOBAHHOMN
cepHoil kucyiore? OnbIT TOBTOPUTE C IPYTUMH 00pa3laMu MIacTMacc, 3aMEHUB CEPHYIO
kuciotry 10%-aeiM pacTBopoM eakoro Harpa. CraenaiiTe BbIBOJ 00 OTHOIICHHUH
IJIaCTMACC K IIeJI0YaM.

3)Omnowenue K Hacpesanuro. Ha HarpeBaemMyro acOECTUPOBAHHYIO CETKY
TUTENBHBIMH IIHINIIAMA TOMECTUTE TOHKUE KYCOUKHU IMOJIUCTUPOJIA, TOJIMBUHIWIXJIOPUAA,
NOJIMMETHWIMETaKpuiIara, nonustTuieHa. Kakue odpasipl ObIcTpee pa3msryarcs, a Kakue
0oJiee TepMOCTONKH?

OnsiT 2. Ceoiicmea 6010KOH.

[Tonyunte y npenoaaBatesnss 00pa3iibl BOJIOKOH: IIEPCTH, XJIONKA, BUCKO3bI, KallpoHa,
naBcaHa. OrnpenennTe CBOMCTBA KaXK10I0 BOJIOKHA 10 CIEAYIOIIEMY IUIaHY:
1)ITomecture oOpaszen BOJOKHA B MPOOUPKY U MpubOaBbTe 1-2'MiI KOHIEHTPUPOBAHHON
a30THOM kucaoTel. Habmronaite, 4To0 MpOUCXOIHUT.
2)ITomecTrTe BOJIOKHO B JIpyryto nmpoOupky u npubasbre 1 -2 mMa 10%-HOro pactsopa
eaKoro Harpa. Uto mpoucxoaut?

3)B TpeThell mpoOUpKe K BOJOKHY OpwiierTe 1-2 MJI OPraHMYeCKOro pacTBOPUTEINS U
B300aTaiiTe. UTO mpoucxoaut?

4) Yro mpoucXOIMT MpU HarpeBaHuM BosIokHA? KakoB 3amax NpoAyKTOB ToOpeHus?
OTMeTbTE XapakTep nermia.

PGSYJ'ILTaTBI OIIBITOB 3aIIMCaTh B Ta6J'II/II_[y1

Bonokno OtHomenue x | [leicTBue JencTBue OTHo1IeHHE K
OpraHUYecKUM | KOHIeHTpupoBaHHOH | 10% HarpeBaHUIo
PacTBOPUTEIISAM | a30THOM KUCIIOTHI. pactBopa

TUIPOKCHIA
HaTpus

[lepcTh

XJI0TIOK

Bucso3sa

Kampon
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JlaBcan
Hurpon
XJIOPHH

[To oxoHWYaHwm OMBITOB yOpaTh pabodee MECTO M TPHUCTYNHUTh K OGOPMIICHUIO
padoTHI.

KpuTepun oumeHKH: OIEHKY CTYACHT IMOJIy4aeT 3a MPaBHIbHO O(QOPMIICHHBIH OTYET C
KpPaTKUM OINKUCAHUEM OIBITOB.

IIpakTuyeckasi paoora _12. Pemenwe 3KCHEPUMEHTAJBHBIX 32424 Ha
HICHTU(PUKANMIO OPraHUYECKUX COCTUHEHU.

KoanuecTrBo yacos: 1

Llenv pabomul: pacnoswams BblIOAHHBIE OP2AHUYECKUE Beujecmed ¢ NOMOUbIO
KauecmeeHHbIX peaxkyuul.

1. B mpéx npobupxax Oauvl cledyrwouue sewecmeda. a) 2cexcaw, 6) 6Oenson, 6)
pacmeop YKcycHou kuciomul. Onpedenume kadtcooe ewyecmeo. lIposedume
KauecmeeHuvle peakyuu Oiisi PACNO3HABAHUSL  NPEOJIONCEHHbIX OP2SAHUYECKUX
seujecms. 3anuwiume yYpasHeHUs XUMUYECKUX PeaKyUll.

2. Bwidoanvt mpu npobupku: a) c eruyepurom, 6) ¢ SMaHoIOM, 8) POPMATUHOM.
Onpedenume kaxcooe eewecmeo. lIpoeedume kauecmeeHHble peakyuu 0
PACNO3HABANUSL NPeONOIHCEHHbIX — OpP2AHUYeCcKUx eeujecms. 3anuwume
VPABHEHUsL XUMUYECKUX PEaKyUil.

3. Bvloamvt mpu npobupxu: a) ¢ MypasbuHou Kuciomou, 0) ¢ YKCYCHOU , 8) ¢
oneunosou. Kak pazmuuume osmu eewecmea? Ilposeoume rauecmeeHHble
peakyuu 015l pacno3HABAHUS NPEONIONCEHHbIX OPSAHUUECKUX —Beujecms.
3anuwume ypasHeHUss XUMUYECKUX PEeaKyUl.

4. Haneume 6 npooupky 2 M1 amawno.a, npuieume K Hemy 2 MA pa3z0aeieHHo20
pacmeopa nepmaHeaHama Kaaus U HEeCKONbKO Kanejlb CEpHOU KUCIOMbL.
Haepeiime cmecw. Ilouemy usmenunace okpacka pacmeopa? 3anuwiume
VpPaBHeHUe XUMUYECKOU PeaKyull.

KpuTtepun oumeHkH: OIEHKY CTYACHT MOJy4YaeT 3a MPaBUIBHO O()OPMIICHHBIN

OTYET C KpAaTKUM OIIMCAHWEM OIBITOB, NPAaBWIbHO 3alMCAHHBIMU YPABHECHUSIMH
pEaKIUi.
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S.AHOOPMAIIMOHHOE OBECIIEYEHHUE PEAJIN3AIIMU
INPOT'PAMMBI

5.1 IleyaTHble H31AHMS:

OcHoBHbIE:

O-1 Epoxun FO.M., Xumus mist npodeccuii u cnelfHanibHoCTeH
TEXHUYECKOIO U €CTECTBEHHO-HAYYHOTrO Mpodusieil: ydeOHUK IS CTYI.
yupexJeHui cpen. nmpod. oopazosanus / FO.M. Epoxun, U.b. Koanesa. — M.:
NI Axanemus, 2018

JonojHuTeNbHBbIE HCTOYHUKH:

-1 abpuensn O.C., Octpoymo U.I'. Xumusi: yueOHUK AJis CTYIEHTOB
00pa30BaTeNbHBIX YUPEXKACHUH cpesiHero npodeccuoHaIbHOTO 00pa30BaHuUs

/ Tadbpuemnsa O.C., Octpoymos N.I'. - M.: Akagemus, 2014

J-2. Tabpuensan O.C. Xumus. [IpakTukyM Ansl CTyIE€HTOB 00pa3oBaTeNbHbIX
yUpeXxXaAeHUH cpeHero npodeccuoHaibHOro oOpa3oBanus.- M.: Akanemus,
2015

J1-3. bapcykoB 3.A. AHamuTHUecKas XUMUS: Y4eOHUK IS CTYyA€HTOB
00pa30BaTeNbHBIX YUPEXKIACHHH cpesiHero MpodeCcCUOHATBFHOTO 00pa30BaHus

/ bapcyxoB 3.A. .- M.: Briciuas mikona, 1990

JI-4. I'ny6okoB FO.M. Aranurrnyeckas xumusi. COOpHUK 3a/1a4 110 XUMHUH

/ Tny6okos FO.M.. - M.: Akanemus, 2006.

J1-5.T'ayiueBa O.C. COOpHUK 3a/1a4 U yIPAXKHEHUN 110 PU3UIECKON U
kosutounuont xumud / I'anuesa O.C. -M.: Beicuias 1ikoia, 1974.
5.2 DaexTpoHHbIe H3aHH (3JIEKTPOHHbIE pecypchbl)

1. Epoxun FO0.M., XumMus 114 npoeccuil ¥ crienuaabHOCTENR TEXHUIECKOIO
1 €CTECTBEHHO-HAYYHOTO MPOQuiIel: yueOHUK IS CTyA. YUPEXAECHUHN Cpell.
npod. obpazosanus / FO.M. Epoxun, U.b. Kosanesa.— M.: M3narenbckuit HEHTP
Axanemus, 2018 —
2. pvg.mk.ru- onumnuana «Ilokopu BopoOGsEBEI rOpEI»
3. hemi.wallst.ru - «Xumus. O6pa3zoBaTeNbHbIA CAUT AJIs IIKOJIBHUKOB»
4. www.alhimikov.net- OGpa3zoBaTenbHbId CAUT ISl IIKOJILHUKOB
5.chem.msu.su- eKTpoHHAas OUOINOTEKA 10 XUMHUHU
6. www.enauki.ru- MHTepHeT-U3laHue Ul yuutelneil « EcTecTBeHHbIE HAYKID»
7. 1september.ru- Metoaudeckas rasera "[lepBoe centsi6ps" hvsh.ru- xxypnan
«XHUMHUS B LIKOJIEY
8. www.hij.ru/ -«Xumus U )XKU3Hb»
9. chemistry-chemists.com/index.htm!- anexTpoHHBIH XypHan « XUMUKH K
XUMUS
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5. JUCT UBMEHEHUI U TIONIOJIHEHU, BHECEHHBIX B
METO/INYECKHUE YKA3AHUA

Ne HU3MECHCHUSA, 1aTA BHCCCHUA, Ne CTpaHUIbI C UBMCHCHUEM

Briuio CraJjio

OcHoBaHue:

HO}IHI/ICL JIUIa, BHECHIECI0O N3MCHCHUA

21




