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Conepxanue
Beenenue
[IpaBuna opopmiieHUs MPAKTHIESCKON pabOTHI
HpaBI/IJ'Ia TCXHHUKHN 6630H3CHOCTI/I ITIPYU BBIIIOJIHCHHUHU na6opaToprlx OIIBITOB
[Tepedyenn nmpakTHYeCKUX pabOT U JIAOOPATOPHBIX OMBITOB
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BBenenue

[IpakTUKyM MO JIUCHMIUIMHE «XUMHUs» (COOPHUK MPAKTUYECKUX PpadoT)
MpEIHA3HAYCH JJIsS BBITIOJIHCHHS MPAKTHYECKUX padOT O0OYy4aromuXCsi OYHOH M
3a049HOM (hopMbI 00yUEHHUS JIJIs BCeX crenuaibHocTel 1 Kypca ( 6a3a 9 k).

JuctunnnHa « XuMus» HaXOAUTCS B CPeHEM 0011eM o0pa30BaHUU Oa30BbIX
U ECTECTBEHHOHAYYHBIX IUCIUIUIMH W3 OO0S3aTEIBHBIX MPEIMETHBIX 00JacTei
yueOHoro 1iana. Jucuunnuna uzyvaercs Ha 1 u 2 Kypcax.

OcHosHas 3a0aua 0CBOeHUss OUCYUNnIUHbl - OCBOCHHE TIOJIXOJIOB K
OTIPENCTICHUIO COJCPXKAHUS H TOCTPOCHHS TMpeIMeTa MpeayCMaTpHUBAIOT
dbopMHpoBaHrE YHUBEPCATBHBIX YUEOHBIX JCHCTBUMN, UMEIOIIUX 0a30BOE 3HAUCHHE
JUTSL Pa3MYHBIX BUOB ACSATCIBHOCTH: PEIICHUS MPoOJeM, IMOWCKAa, aHadu3a U
00paboTK MH(POPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIE0BATEIbCKON JEATENHHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMUH.

Lenu oceoenus oucyuniunbl:

a) ajanTaius 00y4JarIuXcs K yCJIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

0) dopmupoBaHre Yy OOYYArONIUXCSA KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIINH), WMEIOINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOUCcKa, aHauu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOIMMBIX JUIsI IPHOOPETCHHS OTIBITA JISATSTLHOCTH, KOTOpast 3aHUMAaET BaXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI OINCHKH C TO3HMIMKA SKOJOTHYCCKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHX MPOIIECCOB HA OPTaHU3M
4eJIoBeKa U MPUPOIHYIO CPEIY;

B) pa3BUTHE IMO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYECKUX
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CIOCOOHOCTEN 00YyYaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIE
3HAHUS 110 XUMUHM B COOTBETCTBUHU C JKU3HEHHBIMU NOTPEOHOCTSIMH, UCIOIB30BATh
COBpEMEHHbIE MH(OpPMAIIMOHHBIC TEXHOJOTHH I MOWCKAa U aHalu3a y4eOHOU u
HAY4YHO-TIONYJISIPHOM HH(OPMAK XUMHUYECKOTO COJIEPKaHMS;

r) QopMupoBaHHe U pa3BUTHE Yy OOYYAIOUIUXCS AacCOIUATUBHOTO W
JIOTUYECKOTO MBIIUICHHS, HaOII0JAaTENbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, NIPU IUIAHUPOBAHUN U IPOBEJICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

1) BOCHUTaHHE Yy oOydaroumuxcs YOEKIEHHOCTH B T'yMaHUCTHYECKOH
HAIpaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B PEHICHUU IJI00ANbHBIX MNpoOIeM
PalMOHAIBHOTO MPUPOIOTIOJIB30BaHMs, TOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl MPUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTrOo
OTHOUIEHUS K TPUPOAE U CBOEMY 3J0pPOBbIO, a TaKkKe NPUOOPETEHHS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TNPUHITUS TPAMOTHBIX PEIICHUNA B
CUTYaLIMsIX, CBA3aHHBIX ¢ XUMUYECKUMU SIBJICHUSMH.

Pe3ynpTaToM OCBOEHUS NMCHMIUIMHBI «XHUMHSD» OOYYaIOIMIMMUCS OBJIAJICHUE
COOTBETCTBYIOIIIEH 001l KOMIIETEHIINECH:

OK 07. CopeiicTBOBaTh  COXPAaHEHHMIO  OKPYXKArOIIEW  Cpensl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 W3MEHEHUW KiIMMaTa, HMPUHLIUIIBI
OepeXJIMBOTO NPOU3BOJACTBA, S(PPEKTUBHO NEHWCTBOBATH B  YpPE3BBIYANHBIX

CUTyalusax



IIpaBuia opopmiieHHsI MPAKTHYECKOM PAdOTHI

1. IpakTryeckue padbOThI BHIMOIHIIOTCS 00YYaIOIIMMCS B TTOJIHOM 00bEME B
COOTBETCTBHUHU C JAHHBIM IIOCOOUEM.

2. 3ajaHusl MPAKTHUYECKOW paOOThl BBINOJHAKOTCS B OTAECIBHOW TETPAJH,
NpeIHa3HAYeHHON /JIsi BBIMOJHEHUSA MpakTHueckux padot. Ilocne BbImomHEHUS
paboThI TETPaJb CAETCS Ha MPOBEPKY MPETOAABATEIIO.

3. Ecnu cTyZeHT He BBIMOJIHWI MPAaKTUYECKYI0 padOTy MM 4acTh pabOThI, TO
OH MOJKET 3aBEpPUIMTH €r0 BBINOJHEHUE BO BHEYPOUYHOE BPEMsl, COIIaCOBAHHOE C
IIPENoAaBaTeIIeM.

4. OneHky 0O MNPAKTHYECKOW padoTe CTYAEHT MOJy4yaeT C Y4ETOM
BBITNIOJTHEHHOM pa0bOThl B YKa3aHHBIN CPOK.

5. Kpurepun o11eHOK:

YposeHb CymMMa peidTHHIOBBIX TpaguuoHHAS OLIEHKA
cpopMHPOBAHHOCTH 0a/10B
1. IToBbIlIEHHBIH 90-100% OTan4HO
2. bazoBbIii 75-90% Xoporio
3. IToporossiii 50-74 Y 10BNETBOPUTENHHO
4. HegocraTouHbli Menee 50% HeynosnersopurensHo



IIpaBuwia TeXHUKHU 0€30NMACHOCTH NMPHU BbINOJTHEHUH

JIa0OpPaTOPHBIX ONBITOB

1. PaGoTaTh 0fHOMY B J1a00OpaTOPUU KATETOPUUYECKH 3aPEIIAeTCs, TaK KaK Mpu
BO3HMKHOBEHWW HECYACTHOTO Cllydyas HEKOMy OyJIeT oOKa3aThb IOMOIIb
MOCTPAIaBIIEMy M JIMKBUIUPOBATH ITOCIICACTBUS aBapUH.

2. Ilepen BbIIONIHEHHEM paOOThl HEOOXOAUMO MO3HAKOMUTHCA C €€ OMKUCAaHUEM
U TIPOJlyMaTh BCE NIEUCTBUS, KOTOpPhIE HEOOXOIUMO OyIeT BBIONHUTH. Ecinu mpu
BBITIOJIHEHUU PabOThI UCTIOIB3YIOTCA MPUOOPHI U YCTAHOBKH, TO CIEAYET U3YUHTh
WX YCTPOMCTBO U MpaBuia pabOThl C HUMHU.

3. Bo Bpems paGoTel B J1abopaTtopwei HEOOXOIUMO COOIIOIATh YHCTOTY,
TUIIUHY, TOPSIOK U MpaBuiia TeXHUKU Oe3zomacHocTH. Ha mabGopaTtopHoM cToiie
MOTYT HaXOJUTHCS TOJIBKO T€ BEIIECTBA M MPEIMETHI, KOTOPhIC HEOOXOIUMBI IS
BBITIOJTHEHUS Pa0OTHI.

4. B XUMHUYECKON JabopaTopuu MOXKHO paboOTaTh TOJBKO B CIEHHUATBHOM
xamare. XajaT JOJDKEH OBITh 3aCTErHYT Ha BCE MYTOBUIILL. J[TMHHBIE BOJIOCHI
He00x0auMO 1oadupaTh (yOpaTh B IIy4OK UM UHBIM criocoboMm). [Ipu npoBenenuun
OTBITOB C 0COO0 OMacHBIMU BEIIECTBAMHU CIEAYyET HCIOJIB30BaTh PECIHPATOP,
3aIIATHBIC OYKH, TIEPUYATKH.

5. PaGoTbl C TOKCHYHBIMHU, JIETKOBOCIUIAMEHSIONIMMUCS WJIM TOPIOYUMHU
BEI[ECTBAMH HEOOXOIMMO MPOBOANTH TOJILKO B BRITSDKHOM IKady ¢ BKIFOUEHHON
BBITSIKKOM.

6. B maGopatopuu KaTeropuyecKu 3anpeniaeTcsi XpaHUTh MPOTYKThI MTUTAHUS U
MPUHUMATH TTUTITY.

7. Ilpu BBIMOTHEHUH OIBITOB HEOOXOJMMO HCIIOJH30BATh TOJBKO IENYI0 H
YUCTYIO Ja0OpaTOPHYIO MOCYAY.

8. Ha mro6oii mocyie, B KOTOPOH XpaHITCS PEaKTUBBI, JTODKHBI ObITh ATHKETKH
C YKa3aHHWEM Ha3BaHUs BEIECTB.

9. BemecTBa He JOJKHBI MOMAIATh HA KOXKY JIMIA U PYK, TaK KaK OHH MOTYT

BbI3BATh Pa3gpaKCHHUC KOXKHU U CIIM3UCTBIX 000J10YEK.



10. Teépmple XHMMHUYECKHE PpEAKTHUBBI MOXXHO OpaTh TOJBKO IIMAaTeNIeM,
NUHIIETOM WIIH JIOKeuKoi. Kateropuuecku 3ampeiaercs OpaTh peakTUBBI pyKamu!

11. PaGoty c kucinoTamu, TBEPABIMU MIEIOYaMU, €IKUMU M TOKCHYHBIMU
BEIIECTBAMH CJIEIyeT MPOBOAMUTH TOJNBKO B 3aLIUTHBIX OYKaxX M mepyarkax. lIpu
pacTBOpeHHH TBEPABIX MIEJOYEH B BOJAEC HEOOXOAMMO J0OABIATH MIENOYb
HEOOJIBIIMMHU TOPIUSIMHU B BOAY, U30eras meperpeBaHusi pactBopa. Pasbasienue
KUCJIOT WJIH 1esIoueii He0OXO0IMMO MPOU3BOIUTH B KAPOCTOMKOM MOCY/IE.

12. Tlpu pa30aBreHUN KOHIEHTPUPOBAHHBIX KUCIIOT U MIEI0Yel HE0OX0AUMO
HEOOJIBIIMMHU TOPLUUSAMHU MPH MOCTOSIHHOM TEpEeMEIINBaHUN MPUINBATh KUCIOTY
(MM KOHLIEHTPUPOBAHHBINM pacTBOP IIEIOUYHM) B BOY, @ HE HA000pOT. PacTBOpeHue
KHCJIOT U ILEJIOUeH B BOJIE COIPOBOXKIAECTCS BbIIEICHUEM OOJBLIONO KOJIUYECTBA
TEIUIOTBI, YTO MOKET MPHUBECTH K 3aKUIIAHUIO CMECH, €€ pa30pbI3rMBaHUIO U

MomaJiaH1ro B Ijia3a, Ha JIMIO U PYKH.
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Pucynox 1 - [IpaBumno paz0aBiieHHs KUCIOT U IIET0Yen

13. Xuakme XUMUYECKHE BEIIECTBA CJIEAYeT TMepeinuBaTh, IMOJb3YACH
BOpOHKOU. CKISHKY, U3 KOTOPOH MEPEUBAIOT KUJIKOCTh, HEOOXOAUMO JI€PKATh
ATUKETKON K pyKe, YTOOBI HE UCTIOPTUTH HAJIMUCh HA HEH.

14. Kareropuuecku 3ampeiiaercsi Habuparb KUJIKOCTH B MUMETKU pToM. s

Ha60pa JKUAKOCTHU B IMUIICTKY MCIIOJIB3YCTCs CIICHHUAJIbHAA Ipylia.
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Pucynok 2 - [lunetka

15.  HewuspacxomoBaHHbIE pPEaKTUBBI HEJb3s BHICHINIATH KU BHUIUBAThH
00paTHO B COCY/Ibl, U3 KOTOPHIX OHU OBLITU B3ATHI.

16.  Kareropmuecku  3ampemiaercs — CiAMBaTb B KaHAJIU3AIHIO
JIETKOBOCILIAMEHSIOIINECS M TOPIOYUE KHUIKOCTH, KOHIIECHTPUPOBAHHbIE PACTBOPHI
KUCTOT W mienodeld. s WX yTWIM3alMi M CIIMBa HCIIOJIB3YIOT CIElUaTbHBIC
émkoctu. Kateropuuecku Henb3s BBIOpACHIBaTH OCTaTKU HEU3PACXOJ0BAaHHBIX
aKTUBHBIX METAJJIOB, HAIPUMED, HATPHSI, B KAHATHU3AIMIO WM MyCOPHOE BEIPO —
3TO MOXKET IpuBecTU K noxkapy! Henw3s Opocarth B pakoBUHY (PUIBTPOBAIBHYIO
Oymary, BaTy, CT€KJIa OT pa30UTON MOCYAbI.

17.  Henp3s 3axurath COUPTOBKY OT JIPYroill CHUPTOBKH, TaK KaK CHUPT
MOJKET IPOJIUTHCS U 3aTOPETHCS, YTO MPUBEAET K BOSHUKHOBEHUIO NoXkapa. Henb3s

3aJlyBaTh IJIaMsl CIUPTOBKU. YTOOBI MOTACUTH IJIaMsl, CIIUPTOBKY CJIEIYET 3aKPbITh

KOJIITAYKOM.
r \ A
\. J \ J
Pucynok 3 - Ilpasunio pabomwi co cnupmoskamu
18. [Ipn HarpeBaHMM pPACTBOPOB M BEIIECTB B MPOOUPKE HEOOXOIMMO

UCIIOJIb30BaTh JiepkaTenb. [IpoOupky cremayer 3amoiHsATh He OoJjiee ueM Ha
noyioBuHy e€ o0béma. [Ipexkne dyem MNpUCTYyNHUTh K HArPEBAHHUIO COJEPKHUMOTO
npoOupkKu, €€ ciaeayeT paBHOMEPHO MPOTpeTh B IJIaMEHU CIUPTOBKU. Bo Bpems
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HarpeBaHUsl KUAKUX W TBEPIBIX BEIIECTB B MNPOOMpPKAX M KOJOAX HEIb3s
HaIpaBJIsATh OTBEPCTHUS COCYJIOB Ha ce0sl M Ha cOCelel, TaK KaK MOKET MPOU30UTH
BHE3aMHbId BBHIOpOC BemiecTBa. Henb3s HaKIOHATHCA HaJl COCY/IOM, B KOTOPOM

MPOUCXOAUT HArp€BaHUC NUJIN KUIICHUC JKUAKOCTH.

Pucynox 4 - Ilpasuno pabomul ¢ npooupramu

19.  JlerxkoBocriaMeHSIIOIIMECS W TOPIOYUE SKUIKOCTH KAaTerOPUYECKH
HEJIb3d HarpeBaTh Ha OTKPHITOM IUIAMEHH, TaK KaK 3TO MOXKET MPUBECTH K MOXKAPY.
20. BemecTBa B 1abopaTopuu KaTErOPUUYECKHU 3allpeliaeTcss mpoOoBaTh Ha
BKkyc. /[lnsi ompeneneHus 3amaxa BeIIECTBa HYXXHO JAJIOHBIO PYKH CHelaTh
JBI)KEHUE OT OTBEPCTUSI COCYyJla K HOCY U OCTOPOXXHO (HE TOJHOM Tpyabio!)

BAOXHYTb.

Pucynok 5 - Ilpasuno onpedenenus 3anaxa
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21. [Ippu oxore KUCIOTOM HEOOXOAUMO HEMEIJIEHHO IPOMBITh
MOPAKCHHOE MECTO OOJBIIMM KOJUYECTBOM BOJBI, a 3aTEM ABYXIPOIEHTHBIM
pPacTBOPOM COJIBI.

22, [Ipu oxore mIENOYBID HEOOXOAWMO IJIUTEILHOE IPOMBIBAHUE
MOPaKEHHOTO MeECTa TMOJ CTPYEH BOJIBI, a 3aTeM OJHOIPOIICHTHBIM PACTBOPOM
OOpHOM MM YKCYCHOM KUCJIOTHI.

23. [Tpu oxore T1a3 KUCIOTOW WM MIENIOYbI0 HEOOXOJUMO HEMEICHHO
NPOMBITH TJla3a BOJAOW B TEYCHHE JUIMTEILHOTO BPEMEHH H B CiIydae
HEOOXOIMMOCTH OOPATUTHCS K Bpady.

24. [Tocne 3aBepiienust paboThl HEOOXOIUMO IPUBECTH pabouee MeCTO B

MOPSIJIOK, UCITOJIB30BAHHYIO JIA0OPATOPHYIO MOCYAY CIAEAYET OMBITh.
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IlepeyeHb NpaKTHYECKUX PadoT

[lepedyenb mpakTHUECKUX pabOT MPUBEIEH B COOTBETCTBUU C (eAepalibHON

paboueil mporpaMMoi AUCHUILTUHBI « XUMUs» (0a30BbI YPOBEHB).

Tewma 3ansTus [IpakTuueckas pabora
Paznen 1. 1. MonenupoBaHie MOJIEKYJI OPTaHUUYECKUX BEIIECTB.
Teopernyeckre OCHOBBI
OpraHU4eCcKON XMMUHU.
Paznen 2. 1. KauecTBeHHOE OnpeaeeHne yriepoaa u BOIopoaa
VYTI1eBOI0pOBI. B OPraHUYECKUX COEIMHEHHUSX.
2. [Tonyyenue 3THIEHA U U3yYEHHE €TO CBOKCTB.
3. O3HakomIIeHHE ¢ 00pa3laMu IIacTMAacC, KayuyKoB
U PE3UHBI.
Paznen 3. 1. T'openue cnupToB.
Kucnopoaconepxamue | 2. BzanMmoaeincTere rniepruHa ¢ THIPOKCUIOM MEJIH.
OpraHu4ecKue 3. KauecTBeHHbBIE peaKINK aJIbACTUAOB (OKUCIIEHNE
COCIMHEHHUS aMMHUaYHbIM PacTBOPOM OKcHJla cepedpa ¢
ruapokcugom meau (11).
4. CBolicTBa pacTBOpa YKCYCHOU KHUCIIOTHI.
5. JITabopaTOpHBIil ONBIT: B3aMMOJIEHCTBHE KpaxMala C
HOJIOM.
Paznen 4. 1. denatypauus OeaKoB IPU HArpEBaHUU.
A3oTcoaepxaiiue 2. KauecTBeHHbIE peakiuu OCIKOB.
OpraHuYecKue
COCJIMHEHHSI
Paznen 5. 1. O3nakomiieHne ¢ 00pa3amMu IPUPOIHBIX U
BBICOKOMOJIEKYJIIPHBIE | UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYyKOB.
COEJIMHEHHSI
Pazpen 6. O0Owas u 1. JTaGopaTOpHBIii ONBIT:
HEOpraHu4yecKas - IPOBEACHUE PEeAKIMl HOHHOTO 0OMEHa;
XUMHUSL. - OIIpeZieNIEHUE Cpeibl PACTBOPOB BEUIECTB C
MOMOILBIO YHUBEPCATILHOTO MHAMKATOPA.
2. Bmusinue pa3nuvHbIX (PakTOpOB HA CKOPOCTH
XMMHUYECKOU pEaKIUu.
Paznen 7. 1. JTaGopaTOpHBIii OMBIT:
Heoprannueckast Xumus | - B3aUMOJEHCTBUE THAPOKCHIA ATFOMUHUS C
pPacTBOpPAMH KUCJIOT U HIEJIOUEH.
2. JIabopaTOpHBI OMBIT:
- KQUEeCTBEHHbIE PEAKIIMM Ha aHUOHBI U KaTHOH
aMMOHMUS
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MopeanpoBaHue MoJIeKYJl OPraHMYeCKUX BellecTB

Obopyoosanue: HaOOp A MOJIETUPOBAHUS MOJEKYJI OpPTraHUYECKUX
COCIMHCHUN WJTU TUTACTUIIMH CBETJIOTO M TEMHOTO TOHOB, CTEPKHHU.

Xoo pabomwi: 3amanue 1. CocTaBbTe HMIAPOCTEPKHEBYIO MOJEIH MOJIEKYJIbI
MeTaHa.

Bo3pmuTe w3 Habopa Immapuk 4YepHOrO I[BETa, KOTOpPBIK  Oyner
CHUMBOJIU3UPOBATH aTOM yTJIepO/ia, U HE0OXOJMMOE YUCIIO IIIAPUKOB OEJIOTO 1[BETa,
KOTOpbIe OyAyT CHMBOJHM3UPOBATH aTOMBI BOJOPOJA, MCHONB3Ys JAeTanu Habopa,
HEOOXOJUMBIC JIJII COCTMHEHHS IIAPUKOB, COCTABBhTE IIAPOCTEPIKHEBYIO MOJICITH
MOJIEKYJIbI METaHa.

W3 miacTuimHa CBETIBIX TOHOB HEOOXOIUMO M3TOTOBUTH YETHIPE HEOOIBITHX
[IapuKa, a u3 IIaCTUJIMHA TEMHBIX TOHOB — OJIUH IIAPUK, KOTOPBIN MPUMEPHO B JBa
paza OoJibliie MpeapIyuX. B KauecTBe cTep:KHEH MOKHO MCIOJIb30BaTh CIIUYKU.
Y4artuTe, 94TO B MOJIEKYJE METaHa Yroj Mexay XuMmudeckumu cBszsmu C — H

coctasnser 109°, T.e. MoJIeKyIa UIMEET TepadAPUIECKOE CTPOCHHE.

Mertau

Pucynok — Mojienb MOJEKyYIIbI METAaHA

3ananue 2. COCTaBbTE MIAPOCTEPIKHEBYIO MOAEIH MOJIEKYJIbI POIAaHa: UCXOS
13 MOJIEIN MOJIEKYJIbI METaHA, COCTABbTE MOJENIb MOJIEKYJIbI TPOMaHa; OTHUMUTE OT

MOJIEJIA MOJIEKYJIBl METaHa MIapUK OEJIOro IBeTa (CUMBOJI aTOMa BOJIOPO/1a) U Ha €T0
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MECTO MNPUKPENUTE YEpHBIM IIAapUK (CUMBOJI aroMa yriepoaa), K KOTOpOMY
n00aBbTE €llle OJUH HIapUK — CUMBOJI IPYroro aToma yriepoja; aajiee, UCIoJb3ys
neTanu Habopa, HeOOXOAUMBIE JJIsl TOCTPOCHHSI MOJICIH MOJIEKYJIbI, TOTIOJTHHUTE €€
70 MOJENU MOJIEKYJbl IPOIAaHa; IMPOBEPHTE BO3MOYKHOCTH Bpalll€HUsS aTOMOB
yriaepojia BOKpyr oauHapHoi cBsaszu C—C.

3aganue 3. 3apucyidiTe MOJEIb MOJIEKYJbl MpOMaHa, OTPaAKAIOIIYIO
IPOCTPAHCTBEHHOE M300paKE€HUE CBA3EH, UCIIOIb3Ysl 0003HAUEHUS: TEMHBIN KIUH
— 3TO CBSI3H, BBICTYHAIONIME HAJ IJIOCKOCTHIO PUCYHKA, MYHKTUPHAS JTUHUS —
CBSI3U, YXOJSIINE 32 IUIOCKOCTh PUCYHKA, CIUIOIIHAS JIMHUS — CBS3H, JIeXKAIlIUe B
IUIOCKOCTH PUCYHKA.

3aganue 4. CocTaBbTe€ IIAPOCTEP/KHEBBIE MOJEIH LHC- U TPAHC-U30MEPOB
MOJIEKYJIbI OyTeHa-2:

— HCIIOJIB3YHTE TOT K€ CIOCO0 MOCTPOCHHS MOJIEINH, UTO U JUIS MPOIIaHa;

— TPOBEPHTE BO3MOKHOCTH COBMEIIEHUS MOJIETIEH U30MEPOB IPYT C APYrOM

U BpalleHusi aTOMOB BOKPYT cBsi3u C=C nepexo/1oM Ha MOJIEH JIto00ro nu3omMepa.

[I;man oruera:

1. HazBanue TeMsbl.

2. 3apucoBaTh MOJEINb MOJIEKYJIBI METaHA.
3. 3apucoBarh MOJI€NIb MOJIEKYJIbI IPOIIAHA.

4. OTBETUTH HA BOIIPOCHI JJIs1 CAMOITPOBEPKH.

Bomnpocsl 1151 caMOIIPOBEPKU:

1. Kakue cymiecTBylOT CIOCOOBI MOJEIUPOBAHUS MOJEKYJ OPraHMYECKHUX
coeIUHEHUI?

2. Kakue TONOXKEHHS TEOpUM XUMHUYECKOIO CTPOCHHUS OpPraHUYeCKUX

COEJMHEHUH YUYUTHIBAINCH IIPU COCTABJIEHUU MOJIENEW MOJIEKYJ YTIIEBOLOPOIOB?
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KadecTBeHHOE ompe/ieieHHe YIJIepoaa U Bo0Poaa

B OPraHuvI€CKUX COCAUHCHUAX

Obopyoosanue u peakmugwl.: IB€ TPOOUPKHU, Fa300TBOIHASI TPYOKa, pe3MHOBAas
poOKa C OTBEPCTUEM, METAUNTMIECKUH IITATHB, CIUPTOBKA, KyCOUYEK BaThl, MEIHAS
npoBosioka jgiuuHOM 10 cm, 0,2r mapadunua, 2 1 okcuma meau (Il), mopormrok

6e3BosiHOTO cyibdara meau (I1), 6apuToBas Boja.

[TpucyTcTBHE yriepoja ¥ BOJOpPOJa B OPraHMYECKHX COCTUHEHHSIX MOXKHO
OOHapY>KUTH 10 OOYTIMBAHUIO BEIIECTBA IIPU OCTOPOKHOM €T0 MPOKAIBIBAHUH.

Hawnbomee TOYHBIM METOIOM OTKPBITHS YyTIiiepoja W OJHOBPEMEHHO C HUM
BOJIOPO/Ia SIBJISIETCS COMCKEHUE OPTraHWYECKOTO BEIIECTBA C MEJIKUM IMOPOIIKOM
OKcHJia Mequ. YTiepos odpasyer ¢ kuciopoaom okcuaa meau (1) yrinexkucinslii ras,
a Bozopoa — Boay. OKCHA MEIu BOCCTAHABIMBACTCS J0 METALIUYCCKON MeEIH,
HaIpuMep

C13Hps + 40CuO — 13 CO, + 14 H,O + 40 Cu

CobGepute pudop, Kak MoKa3aHo Ha pUCyHKe 1.

Pucynox 1 — [1pubop omnbiTa
Xoo onvima: Cmecwh 1-2 T okcuma memu (1) m 0,2 T mapaduna Xoporro

nepeMeniaiTe 1 NoMecTUuTe Ha JAHO NpoOupku. CBepXy HACHINbTE €Ie HEMHOTO
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okcuna Menu (). B BepxHio0 4acTh mpoOMpPKH BBEAWTE B BHUJIE MPOOUPKHU
HEeOOJIBIION KycOueK BaThl M HACHIIIBTE HAa HEE TOHKUHU CJIOW Oemoro mopoirka
6e3BogHOrO Ccynbdata Meau. 3aKpoWTe MPOOHUPKY MPOOKOW ¢ Ta300TBOIHOM
TpyOKoii. [Ipu 3TOM KOHEI[ TpyOKH JOJDKEH MOYTH yIHPATHCS B KOMOYEK BaThI C
6e3BoaHBIM Cynb(aTom Meau. HimkHMIA KOHEIT Ta300TBOAHON TPYOKH AOIKEH OBIThH
MOTPY’KEH B TPOOUPKY C OapuUTOBOM BOJOW (pacTBOp THAPOKCHAA Oapus) WIn
U3BECTKOBOM BOJIOW (pacTBOp THApPOKCHAA Kamibius). Harpeiite mpoOMpky B
TutaMeHu ropesku. Eciu nmpobka mioTHO 3aKphIBacT MPOOHUPKY, TO Yepe3 HECKOIBKO
CEKYH]l U3 Ta300TBOJHON TPYOKH HAYHYT BBIXOJUTH MYy3bIphKH Ta3a. Kak ToIbpKO
OapuToBas BOJia MOMYTHEET, MPOOUPKY C HEW ClieqyeT YIaduTh W MPOAOKATH
HarpeBaHWe, IMOKAa TMaphl BOJBI HE JOCTUTHYT OCJIOro IOpOIIKa OE3BOTHOTO
cynb(dara Meu U He BBI30BYT U3MEHEHHS €To 1IBeTa Ha roryooit. [lociie namenenus
OKpackH cynb(dara Meau cleayeT NpeKpaTUTh HarpeBaHHUE.

Pesynbprar ombiTa: OOHapyXHB OOpa30BaBIIMECS B pE3yNbTaTe pPEaKIUH
YTJEKUCIIBIA Ta3 U BOJY, Bbl YCTAaHOBWJIM B HCCIEIYyEeMOM BEIIECTBE HAIMYUE
yriaepoaa M Boaopoja. Tak Kak 3TH 3JIEMEHTHl HE COACPKAIUCh B J00aBIECHHOM
OKCHJIE MEIM, TO OHM MOTJM HAXOAUTHCS TOJIBKO BO B3ATOM I aHaIM3a

OpraHN4YCCKOM BCIICCTBC.

IIman otuera:

1. 3anncars TEMY OmbITA.

2. 3apucoBaTh cxemy pudopa.
3. 3anucarb KpaTKo XOJ OIbITA.

4. Cnenatp BBIBOJ 10 PE3YJIbTATAM OIIBITA.
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IMonyyeHue dTUIEHA M U3yYEeHHE ero CBOMCTB

Obopyoosanue u peaxmugvl: 1a00OPATOPHBIM IITATUB;, CIUPTOBKA;, TPHU
npoOHpKH; POoOKa ¢ ra300TBOAHON TPYOKOH; MPOKAJIEHHBIM MECOK MM KyCOYEK
NEM3bI; CMECh 3TUJIOBOIO CIIUPTAa U KOHUEHTPUPOBAHHON CepHOM KUCIOTHI (1 : 2);
IOJIKUCIICHHBIN PAaCTBOP NIEPMaHIaHaTa KaJHsl.

Xoo pabomsi: OnwiT Ne 1. CobGepure mpubop Kak mokazaHo Ha pucyHke 1.

Pucynox 1 — [Ipubop asns onsita

Hamute B mpobupky 10-15 wMa  cMecu 3TUIOBOro  cmnupra ¢
KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM. {151 paBHOMEPHOTO KUIIEHUS MPUOaBUTh B
cMech 0k0JI0 0,5 T MPOKAJIEHHOr0 PEYHOI0 MECKA WM OIMYCTUTHh KyCOYEK IMEM3BI.
3aKpbITh MPOOUPKY MPOOKOM C Ta300TBOJAHON TPYOKOW, YKPENMUTh €€ B 3aKHME
IITATUBA U HATPETh B MJIAMEHU CIIUPTOBKHU.

HanummTe ypaBHeHHE peakIuy NOJy4YeHHs STHIICHA U MOANUILINUTE Ha3BaHUS
BEILIECTB:

OmnbiT Ne 2. T'opeHue sTuseHa.

K koHIly ra300TBOJHOM TpyOKM TMOAHECUTE TOPSUIYIO  CHHYKY.
OnyctuTe  KOHEI] Ta300TBOJHOM TPyOKM 1O AHA B MPOOUPKY C PacTBOPOM

IIEpPMAaHraHaTa Kajaus U MPOIyCTUTE YEPE3 HErO BBIICIAIONIUICS Ia3.
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OtBethTe Ha Bompoc. Kakas emie peakiusi SBISETCS KauyeCTBEHHOW Ha
HemnpeeabHble yriaeBojaopoasl? Hamumure ee. I[lognuminre uM3MEHEHHE IIBETa

BCUICCTB B XO/JC€ PCAKIINU.

[Inan otyera:

1. 3anummTe Ha3BaHUE TEMBI.

2. 3apucyiTe cxeMy puoopa JjIsl OTbITa.
3. 3anumuTe KpaTKo X0 pabOThI.

4. OTBeThTE HA KOHTPOJIbHBIE PAOOTHI.

KOHTpOIBHBIE BOITPOCHI:

1. Kakue yrieBogopoibl OTHOCATCS K HENPENeIbHbIM?

2. TloueMy pnsi HENpeOENbHBIX YIJIEBOJAOPOJOB XapaKTEPHBI PEaKIHH
MIPUCOETUHEHNUS?

3. KakoBa poib cepHOI KHCIOTHI B pEaKIMU MOJIy4YEHUs ITHIIEHA?

4. Tloyemy NpoHCXOAUT OOECIIBEUMBAHNE PACTBOpPA IEPMAHTaHATA KAJIUS MIPU
IIPOITYCKAHHUH YEPE3 HEro ATUIICHA?

5. Kax mpu nmomoniy OpoMHON BOJBI OTJIIMYUTE ITUJIEH OT 3TaHa?
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O3HakoMIyIeHHE ¢ 00pa3IaMH IUIACTMACC, KAYYYKOB M Pe3MHBI

Obopyoosanue u 00pazysl: KONIEKIMUS € oOpa3liaMd KaydyKoB, KYCOUKH
pe3unbl. O0pasisl miacTMace (MOJMATUICH, MOTUXJIOPBUHIIL, TOJTUCTUPOII).

Xo0 pabomul. O3HAKOMUTHCSA C PA3ITMIHBIMU 00pa3IiaMy KaydyKOB, TNIACTMACC
U pe3uHbl. Pacmpenennte WX Ha TpU TPYNIBL MPUPOAHBIE, MCKYCCTBEHHBIE H
cuHTeTHYecKre. Kakue 3 BEIJAaHHBIX BEIIECTB MOJIYIAIOT B PE3yJIbTATe PEAKIIUHN:

A) monuMepu3any;

b) nonukoHeHCcamu.

H IIPOZYKTH! €10 nepea6om

Pucynoxk 1 — O6pa3ipl KayuyKoB U MIPOJIYKTOB €ro nepepadoTKu

PaccmoTpuTe oOpasis! miactmace. 3anogaute Tadauiy Ne 1.

Tabnuna 1 - Pe3ynbrathl onbiTa

Ne HanmenoBanue Xapakrep OtHolenue Peaknus Ha
IJIACTMACC TOPEHHUs TOPEHUIO IPOAYKT
pacmaja
1 [TonmsTriieH
2 [TonnuxJIOpBUHMI
3 [Tonuctupon

CI[CJ'IEII‘/JITG BBIBO/I 11O PpE3yJibTaTaM OIIbITA.
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Il;man otuera:

1. 3anuiure TeMy NPaKTUYECKOU PabOTHI.
2. BemmonauTE 331aHUS K padore.

3. 3aHecTH pe3yabTaT B TA0JIHUILY.

4. BeiBo 1O pe3ybTaTaM OMbITA.

HN3y4yeHue CBOWCTB CIUPTOB

Peaxmusvr u o06opyoosanue: 3TUIOBBINA, TPONUIIOBBII, HW30MPONUIOBBIA U
TpeT-OyTWIIOBBIA CHOUPTHI; TIAUIEpUH, peakTuB Jlykaca; Bojma, MOJKpailieHHas
NEPMAHTaHATOM Kajusl; OyTHIIOBBIM, HM30aMHJIOBBIM CIUPTHI; MEAHBIA KyIOpPOC
(CuSO45H20); mortamr (K,;CO3) (wim THIOCYIBGUT Kalus),; METaJLUTHYCCKHI
HATpHil; pacTBOp (peHondTasenHa; KOHIIEHTpUpoBaHHas cepHas Kuciota; KMnOy;
5 %-nb1ii pactBop Ouxpomat kayms (KoCr,07); 25 %-Hblit pacTBOp pa30aBiIcHHON
CEpPHON KHUCJIOTHI; KOHLEHTPUPOBAHHAS COJIIHAs KUCIOTa; 2 %-HbId pacTBOp
cyabara meman; 10 %-HbI pacTBOp THAPOKCHIA HATPUS; HUTPUT HATPUS;
ruApocyibhart KaJius Wik HaTpusi, TIpoOUpKa, paCTBOP CEPHOKUCIION MeIU, paCTBOP
€IKOr0 HaTpa, IIIULEPYH.

Onvim 1. Onpedenenue xapaxmepa cnupmos

[TomemniaroT B 3 nmpoOUpPKH OTAEIHHO MEPBUYHBIN, BTOPUYHBIN U TPETHUUHBIN
CIUpPTHI (HampUMep, MPOMMIOBBIN, U30MPOIUIIOBBIA U TPET-OYTUIIOBBIN). 3aTeM B
KaXJIyI0 MPOOMPKY MPUIIMBAIOT IO 5 Kamelb peakTuBa JIykaca (XJIOpUCTBIN HUHK,
pPacTBOPEHHBIH B KOHIEHTPUPOBAHHOW COJISTHOM  KHUCIIOTE), B30aJIThIBAIOT
COJIEP>KMMOE MPOOUPOK U OCTABJIAIOT Ha | MuH. B mpoGupke ¢ nepBUYHBIM CIIUPTOM
pacTBOp OCTAJICA PO3PAYHBIM, PACTBOP BTOPUYHOTO CJIETKa MYTHEET, a B IPOOUpPKE
C TPETUYHBIM 00pa3yeTcs Ha JTHE MACIISTHUCTAs KAl rajloreHaIKUIIA.

Hanumure ypaBHEHHsI peakUil ¥ OOBSICHUTE pa3ivuvMe B PEAKIMOHHON
CIIOCOOHOCTH CITUPTOB.

Oneim 2. Pacmeopumocms cnupmos 6 600e
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B 4 otnenpHble nNpoOMpPKM HAIMBAIOT MO 3 MJ BOJBIL, IOJKPAIICHHOM
NepMaHraHaTOM Kanus, W JobaBiasier mo [ Mia 3tuinoBoro, OYyTUIOBOTO,
M30aMUJIOBOTO COUPTOB U riuiepuHa. [Ipodbupku BeTpsixuBaroT. Kak u3mensiercs
pPacTBOPUMOCTh OJHOATOMHBIX CIIMPTOB C YBEIMYEHHEM MOJIIpHOW Maccel? Kak
BJIUSET HAa PacCTBOPUMOCTb B BOJIE YBEJIMYEHUE YHCIIA THAPOKCUIIBHBIX TpymHm?
[Touemy?

Hanumure ypaBHEHUs peakllMy U ONUIIUTE HAOIIOICHNUS.

[Ipnunnon Pa3IUYHOro [IOBEACHUS CIIUPTOB B BOJIE

ABJIACTCSA

Onwvim 3. [ openue cnupmoe

B dapdoposrie yamku HamuBaror 1mo 10 mMa 3TunoBoro, OyTHIOBOTO W
WU30aMUJIOBOTO CIIMPTOB U NOJDKUTaroT ux. [Io mepe yBenudeHHs] MOJEKYJIIPHON
MacChl CIUPTHI ropAT 0osiee KonTamuM miameneM. [louemy? Hanummre ypaBHeHUs

peakiuii. HaGmonenus 3anecute B Tadnuiyy 1.

Tabnuua 1 — HabnroneHus 3a peakuusiMu

Ha3Banue u ¢popmyna Kak 3aropaercs u roput YpaBHEHHUE peakInU
cnupTa

Ta”on

byrtanoun

MN30amMui10BBIN

Onwvim 4. Oxucnenue smunogozo cnupma oxcuoom meou (11).

1-# cnoco6. B cyxyro mpoOupky HajeinTe npuOIM3uTeNbHO 1 MII 3TaHOMA.
Packanure MeqHyro cnvpaib B IUIAMEHM 10 MOSIBICHHS YEPHOro HajeTa (OKcuaa
mMeau 1) u ObICTpO OMmyCcTUTE CMpaib B IPOOUPKY CO CHUPTOM, BBIHBTE U HArpeBas
ee, CHOBa OImycTure B chUpT. OCTOPOKHO MOHIOXAWTE COAEPKUMOE MPOOUPKH,
HaIpaBJisisl TOTOK BO3/lyXa K ce0e pyKoi.

IIpu omyckaHuWM pacKajl€HHOW MEIHOW IMPOBOJIOKM B 3TAHOJ MPOUCXOIWT

peakuus Y CIIAPT MPEBPALLACTCS

3anuiuTe HaOMIOAEHUS U YPABHEHHSI COOTBETCTBYIOLIUX PEAKIUH.
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Pucynok 1 — Okucnenue 3tuioBoro crupra okcuaom meau (11)

3anaua: PaccumnTaiite cMepTeNbHYIO 103y aJIKOTOJIsl HA CBOKO MAaccCy Tea.
Jlano:

T(Tena)=__ KT

T (criupta Ha 1kr) =6 T

T (cnupTa cCMEepPTENBHOU 103bI) =7

OtBer: T (cnupTa CMEPTENHHOU JJO3bI) = r

Onwvim 5. Bzaumooeticmsue enuyepuna ¢ SUOpoKcUoom meou

Xoxa pabotel: B mpobupky momenaroT 2 Karii pacTBOpa CEPHOKUCIION MEIH,
2 Kamjyd pacTBOpa €JKOr0o HaTpa W TEepeMEIIMBAIOT - 00pa3yeTcsi ToyOoid
CTYJIEHUCThIN ocanok ruapokcunaa meau (II). B mpoOupky moGansitor 1 kamito
TIIMLIEPUHA W B30ANTHIBAIOT cojaepkumoe. Ocaliok pacTBOPSIETCS U TOSIBIISETCS
TEMHO-CHHEE OKpaIlIMBaHKe BCIEACTBHE 00pa30BaHUs TIUIEpaTa ME/IH.

XUMHYECKAs] pEaKUs OIbITA:

H 2(|:_O ~ - O_(EH,?

H,C—OH HO—CH, >cu
| \ HC—-0 ~0O—CH

H(lj—OH + HO—Cu—OH + HO—(‘ZH — | 1'1* + 2H,0

H,C—OH HO—CH, H

H,C—OH HO—CH,

Peaknust ¢ ruApOKCUIOM MEU SIBJISIETCS KAUECTBEHHOW pEeaKIue Ha

MHOT'OATOMHBIC CITMPTHI U IIO3BOJIACT OTIIMYUTL UX OT OJHOATOMHBIX.
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[Lman otuera:

1. 3anummure TeMy IpaKTUYECKON pabOThl U HEOOXOAUMbIE PEAKTUBBI U
o0opyaoBaHUE.

2. Kpatko onummTe METOJUKH OIBITOB.

3. 3anosHUTE TAOJIHIIBL.

4. PaccuuTaiitTe 3a7ja4y Ha ONpEEICHUE CMEPTEIbHON O3l aIKOTOJIA.

4. 3anummure BBIBOJGI 110 KaXKIOMY OIIBITY.

KoHTpoJsibHbIE BOIPOCHI
1. 3anumuTe onpeneneHnue CnupToB. Buibl ciupTos.
2. CnemnaiiTe BBIBOJ O pACTBOPUMOCTH B BOJIE OJIHO- © MHOTOAQTOMHBIX CITUPTOB.

3. Kak B 1abopaTopHBIX yCIOBUSX J0Ka3aTh Hajau4ue stanona? [ numepuna?

KauyecTBeHHBbIE peakIIuu aJIberua0B
(oxkHc/IeHHEe aMMHUAYHBIM PACTBOPOM OKCHJIA cepedpa

¢ ruapoxcugaom meau (11)

Peaxmuevr u mamepuanvr: dopmansaerun, 40%-Hbld BOJIHBIN pPacTBOP;
aMMHMaK, 2 H. pacTBop; HUTpAT cepedpa, 0,2 H. pacTBOP.

B unctyro mpoOupky BBOASAT 2 Kaluld pacTBOpa HHUTpata cepedpa u
MPpUOABIIAIOT Karuto amMuaka. O0pasyroruiics Oypelil 0caoK THIPOKCH A cepedpa
pacTBOpSAIOT, jaoOaBisisi u30bITOK (1 - 2 KamiM) pacTBOopa aMMHaka. 3aTeMm
NpUOABISIIOT KaIlll0o pacTBopa GdopMmaiblieruga U MEIJICHHO MOJ0TPEeBaloT
CoJIep)KMMOEe TTPOOUPKH HAJl TIAMEHEM TOpeNKH. [Ipr OCTOPOKHOM HarpeBaHHUH
COJIEP’KUMOE TPOOUPKH OYpEET U Ha €€ CTEHKAX MOXKET BBIACIUTHLCS CepeOpo B BUJIE
OJIeCTAIIETO 3epKATBHOTO HaJleTa (KOMIUIEKCHBIN HOH MeTaJlla BOCCTAHABIMBACTCS
0 METAJUTMYECKOTo cepedpa). AJBACTHI OKHUCISAETCS JO0 KHCIOTBI, KOTOpas

o0pa3yeT aMMOHHEBYIO COJIb.
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XUMHUecKas peaKknuus mponecca:
AgNOy + NH)OH —» AgOH + NHyNO;
2480H —» Agy0 + HyO

AgOH + ANH,OH — 2 lﬂg{NDa}z] CH +3H,0

0
H—c{iH +

Cdopmynupyiite BBIBOJ IO padoTe.

O —® H—C

o
// + 2A8 + 3MH- + H-O
Agr:NHazwz] [ tAer il

ONH,

Oxmucienue anbaeruaoB ruapoxkcuaom meau (II)

PeakTuBbl u Matepuansi: hopmanbaerui, 40%-Hbli BOJHBIN pacTBOp; Cyabdar
Meau CuSQOy, 0,2 H. pacTBOp; €IKUN HATP, 2 H. PACTBOP.

B mpoOupky momemarT 4 Kaljud pacTBOpa €IKOro Harpa, pa30OaBisioT 4
KaIUIIMH BOJIbI U AO0ABISAIOT 2 Kariu pactBopa cynbgara meau (II). K Beimasmemy
ocanky ruapokcuna meau (II) mpubasnstor 1 karmo pacTBopa hopmanbaeruaa u
B30AJITHIBAIOT COJEpKUMOE TpoOupku. HarpeBaroT Haj IUIaMEHEM TOPENIKH JI0
KUIIEHUS TOJIbKO BEPXHIOIO YaCTh PacTBOpPA TakK, YTOObI HUKHSS YaCTh OCTaBaJlach
JUTSI KOHTPOJISt XOJIOAHOM. B HarpeToit yacTu mpoOUpPKU BBIIETSETCS KENTHIM 0CaI0K
ruapokcuaa meau (I) (CuOH), nepexoasimuii B kpacHbiil okcun Meau (1) (Cu20), a
MHOT/Ia HA CTEHKaX MPOOMPKU BBIAEIAETCA JaXe METaININYecKas Melb.

XUMHUECKas peakuus npoliecca:

CuSQO, + 2NaOH = Cu(OH); + Na,SO,

2Cu(OH); + HCOH = HCOOH + Cu,0 + 2H,0

[ToBTOpUTE ATOT ONBIT, 3aMEHUB PACTBOP (POpMabACTH/Ia PACTBOPOM ITAHAIS.

CdopmynupyiiTe BEIBOJ MO paboTe.
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OTtuéT 1o padore:
1. 3amummure TeMy MpaKTUIECKOW pabOTHI U €€ 11eb.
2. IlpoBeauTe OMBIT IO HHCTPYKITUU.

3. ChopmynupyiTe BbIBO]

CBoiicTBa pacTBOPa YKCYCHOM KHCJIOTbI

Llenv pabomsi’: uccneq0BaTh XUMUYECKUE CBOMCTBA KapOOHOBBIX KUCIOT Ha
IpUMEPE YKCYCHOM (3TaHOBOI) KUCIIOTHI.

Obopyoosanue u peakmugvl. yKCyCHasl KHCIIOTa, THAPOKCUJ HATpus,
METUJIOBBIA OpaH)KEBbIM, (heHON(TaIenH, MarHuii, kKapOoOHAT HATpHUsA, TPOOUPKHU,
CYXO# CHHPT, CIUYKH, AEPHKATENb I TPOOUPOK.

Onwvim 1. JIelicTBUE YKCYCHOM KHCJIOTHI HA UHIUKATOPHI.

K pacTtBOpy yKCYCHOM KHCJIOTBI 100aBUIN PACTBOP METUIIOBOTO OPAHKEBOTO.
Kak n3menmiace okpacka pactsopa? O 4eM 3TO CBUAETEIBCTBYET?

3anuIInTe ypaBHEHUE SJIEKTPOJIUTHUECKON JUCCOMAIINA YKCYCHOU KHCIIOTHI.

Onvim 2. B3anMoAeNUCTBUE YKCYCHOW KHUCIIOTBI C OCHOBaHUSMU.

K pactBopy runmpokcuaa HaTpusi, OKpaiieHHOTo (peHondTaaenHom, 100aBUIn
pacTBOp YKCYCHOW KHCIOTBI J0 oOecuBeunBanus ¢denondranenHa. O yem
CBUJIETEIIbCTBYIOT PE3YJIbTAThI ONbITA?

3anuim HaOIIOIeHUS, OTBET Ha BOIIPOC U YPaBHEHUE PEAKITUU:

CH3;COOH+NaOH—

Onwvim 3. B3anmoieicTBUE YKCYCHOW KUCIOTBI C METAJIJIAMH.
B ipo6upky ¢ pacTBOpOM YKCYCHOM KHCIIOTHI TOMECTHIIN OMUJIKKA Maruus. YTto
HabOmromaerca? Kaxoii ras BeraessieTcs?

3anumm Ha6J'IIOI[eHI/I$I, OTBCTBI HAa BOIIPOCHI U YPABHCHUS PCAKIIUU:

CH;COOH+Mg—

Onwvim 4. B3anMoJeicTBrAE YKCYCHOM KUCIIOTHI C COJISIMMU.
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JloGaBuin kapOOHAT HATPHUS B MPOOUPKY C PACTBOPOM YKCYCHOM KHCIOTHI.

Kaxkoii ra3 Beigensercsa?

3anuiny HaOIIOACHMSI, OTBET Ha BOIPOC U YPaBHEHHE PEAKIUU:

CH3;COOH+Na,CO3—

OmnbiT 5. Peaknus srepudukanuu. B mpoOupky HaieldTe 2 MII 3TUIOBOTO

CIUPTA, 2 MJI YKCYCHOM KUCHOTHI U 0,5 MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTBHI.

3akpoiite TpoOUpPKY Ta300TBOJHON TpPyOKOW M Harpeite Ha BOJSHON OaHEe B

TEUCHUE HECKOIBKUX MUHYT. [lociie oxmaxaenus 100aBbTe B IPOOUPKY HECKOJIBKO

MUJIJIAJIUTPOB BOIBI. I[J'IH 4Cero B PCAKOMOHHYIO CMCChb, COACPKAIIYIO CIIMPT H

KapOOHOBYIO KHCIIOTY, J0O0aBISIOT KOHILEHTPUPOBAHHYIO CEPHYIO KHUCIOTY?

3anuimnTe ypaBHEHUE PEAKIIH.

OmnwiT 6. B npoOupky Haineiite 2 — 3 mi1 pa30aBlIeHHOTO pacTBOpa HATpus,

no0aBbpTe 2 — 3 KamM (eHon(pTanierHa U HaJlelTe pacTBOP YKCYCHOW KHCIIOTHI.

OTMeThTE U3BMEHEHNE OKPACKU COACPKUMOTO TPOOUPKH.

CH3COOH + NaOH —

Tabnuna 1 — Pe3ynbTats! omnbita

YKCYCHOM  KHUCIIOTBI  C
METAJIIAMHU

OnbIT HabGmronenus YpaBHEHHUE peaKkuu
JericTBue YKCYCHOM
KHUCJIOTBI HA UHJIUKATOPBI
B3aumonericteue
YKCYCHOM  KHUCIIOTBI  C
OCHOBAaHUSMU
BzanmopeiicTBue

BzaumoperictBue
YKCYCHOM  KHUCJIOTBI C
COJIIMU

Peaknust HeuTpanmu3anuu

Peaknus stepudukanuu

BoiBoj: 3anuinTe OCHOBHBIE BBIBOJBI K paboTe (yKa3aTh OCHOBHBIE XMMHUYECKUE

CBOMCTBA YKCYCHOM KHCJIOTHI, OCHOBHBIC MPABHJIa TEXHUKH 0€30MaCHOCTH PabOTHI
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C YKCYCHOM KHCJIOTOU B OBITY, B JIA0OPATOPHUH; aHTPOIOTEHHOE BIUSHUE YKCYCHOU

KHUCJIOTBI HA OKPY>KAIOIIYIO CPEAY).

Otuér no padore:
1. 3amummure TeMy MpakTUYeCKon pabOTHI U €€ 1eb.
2. IlpoBeauTe OMBIT MO UHCTPYKIIHH.

3. ChopmynupyiTe BbIBOA

OnbITHI ¢ KPaxXMajaoM

L]env: mpoBecTH HCCIEA0BAHNE BBIIAHHOTO 00pa3iia yriaeBoa.

Obopyodosanue u peakmugvl: TIPOOUPKU, 3aKUM TPOOUPOUHBIN, IIMATENb,
CIUPTOBKA, KpaxMall, BOJIa B CTaKaHe, pacTBOP Hoja.

Onvim 1. Kpaxman u tio0.

L]ens: TpOBEPUTH MIPUCYTCTBUE Kpaxmaia Py MOMOIIN HOAA.

Mmne nonaoobunocs. 2 crakana BOJIbl, HOJI U KpaxMall.

Haneiite Bogy B ABa cTakaHa. B oquH U3 HUX HACBHIIBTE KpaxMall. B Kaxmyro
BOAy nMo0OaBbTe 2-3 Karum Woma. B ToM crakaHe, rae Oblia mpocTasl BOAA, OHA
nokenTena. A B TOM CTakaHe, I7ie ObLI pacTBOP C KpaxMasioM, OH IIOCHUHEN.

BbIBOZ: MOKHO MPOBEPUTH MPUCYTCTBHE KpaxMalla OJHOW Karuied pacTBopa
nona.

Onwvim 2. Kpaxman 6 npodykmax

[]ens: BHIABUTH HAIMYKE KpaxMmaia B IPOAYKTAX.

C nomMoI1pro TUNETKH KalmHyTh MO/ Ha MaJIeHbKUI Kycouek xyeba, kapTodens,
JMMOHa.

BoiBoj: o u3MeHWII CBOM I[BET Ha Xjebe U Kaprodese, 3HAYUT, B ATUX
MPOJYKTaX MPHUCYTCTBYET KpaxMajia. A BOT Ha JJUMOHE IBET HoJa HE M3MEHUJICS,
3HAUYUT, Kpaxmaja HeT.

Onvim 3. Kpaxman u x0100
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Llenb: y3HaTh, 4TO MPOUCXOJUT C KPaXMajaOM B XOJIOJAHOU BOJIE.

B xo0n01HY0 BOy KpaxMall OmyCTHWJIM. MYTHBIA PacTBOP HEJOJITO CTOSUI, Ha
JTHO OITYCTHJICS OCAJIOK — Kpaxmall.

BbIBO/I: Kpaxmall He pacTBOPSAETCS B XOJIOJHOM BOJIe U HE HaOyXaeT.

Onvim 4. Kpaxmanvuulil kneticmep

[]ens: y3HATh, KaK KUITATOK BIUSAET HA KpaxmaJl.

Kpaxmasn KUIIATKOM B CTaKaH 3aBapUTh.

BbIBOA: Kpaxmail, 3aJIMThI KHISITKOM, HA0YXaeT U CTAHOBUTCS KIIEUKUM. DTO
CBOMCTBO Kpaxmalia UCIOJIb3YIOT KaK 3aryCTUTENb, B KaUeCTBE OyMa)kKHOTO KJIesl.

Onwvim 5. Monounsie npooykmul U Kpaxma

Leb: y3HaTh, €CTh JIM B COCTABE MOJIOYHBIX ITPOTYKTOB Kpaxma.

KannyTh HECKOJIBKO Kamnemb io/1a Ha TBOpor. Peakiuu oaa ¢ KpaxMalioM HeT.

BbIBOJ: B HATYpaJIbHBIX MOJIOYHBIX ITPOJIYKTax KpaxMmaia ObITh He AJ0HKHO. Ho
HEKOTOpbIE MPOU3BOAUTENH, JJII TOTO YTOOBI CAENATh MPOJIYKT OO0Jiee T'yCThIM,
00aBIIAIOT Kpaxmall Wil MYKY.

BbiBoA: py B3aMMOJICVCTBUM KpaxMalla U HMOJa MPOUCXOAUT XUMHUYECKAs
peakuusi, KoTopas oOpa3yeT CJOXHbIE€ MOJEKYyJIbl (UOJIETOBOrO  IIBETA.
CoOOTBETCTBEHHO, YYaCTKH JIUCTa, HEOOPAOOTAHHBIE CMECHIO BOJBI C KpaxmalioM,

OCTarOTCA OCIJIBIMHU.

Tabsnuua 1 — Pe3ynpTatel onbiTa
OnbIT Habnrogenus

Onpit 1. Kpaxman u oj

OmnbiT 2. Kpaxmazi B IpoJIyKTax

Omnpit 3. Kpaxman u xono/

OmnesiT 4. KpaxmaabpHbII KIEUCTED

OneiT 5. MonouHble TNPOAYKTHI U

Kpaxmal

Bp1Bo1bI: 3anuImmTe BBIBOIBI IO JJAOOPATOPHOU paboTe Mo KaKI0MYy OMBITY 1
- 9.
OTtuéT 1o padore:

1. 3anuimuTe TeMy NPaKTHYECKOM paOOTHI U €€ 11eTb.

28



2. [IpoBeauTe OMBIT MO UHCTPYKIUU.

3. ChopmynupyiTe BBIBO

I[eHaTypaulm N IIBETHBIEC pCaKIINU 0eJIkOB

L]env 3anamus’ y3HaTh PU3MUECKHE U XUMUYECKHE CBOMCTBA OEIKOB.

Ceoticmea 6enkog. J11s1 6eKOB XapaKTepHbI KAU€CTBEHHBIE [[BETHBIC PEAKIIHH.
OHu OCHOBaHbI Ha 00Pa30BaHUM OKPALIEHHBIX MPOIYKTOB U C UX MOMOIIBIO MOKHO
OINPEENNUTh T€ WU UHBIE OCIKU:

Xoo pabompi.

Onvim 1. buypemosas peakyus

Ecnu x pactBopy Oenka 100aBUTh HachIleHHbIA pacTBop 1ienoun NaOH, a
3areM pacTBOp cyibdpata Meau CuSO4, TO KHIKOCTh OKpalIUBaeTcs B SIPKO-
¢buroseToBbIN MBET. DTa peakiys MOJATBEPKAACT HAIUMYMUE TMENTUIHBIX TPy B
Oenkax. A 3HAUUT, UCCIIETyEMOE BEIIECTBO — OEIOK!

Onvim 2. Kcanmonpomeunogas peaxyus

Ecniu mnomectuth B mpoOupky Oenok U 100aBUTH  (OCTOPOXKHO!)
KOHLIEHTPUPOBAHHYIO a30THYIO KHCJIIOTY, HOSIBJISIETCS KENTOE
OKpalrMBaHue («KCAHTOC)» - C TPeY. KEJThIN). ITO 03HAYAET, YTO B COCTAB OEIIKOB
BXOJISIT apOMaTUYECKUE AMUHOKHUCIIOTHI, T.€. IPUCYTCTBYET OEH30JIbHOE KOJIBLIO.

Onvim 3. L{ucmeunogas peaxkyus

[Tpu HarpeBanuu pactBopa Oejka ¢ aleTaToM CBUHIIA U TUAPOKCHIOM HATPHs
oOpa3yeTcsi YepHbIN 0CAaJI0K, YTO TOBOPUT O COJAEPXKAHUU B UCCIEAYEMOM
OeJKe cephl.

Onvim 4. Jlenamypayus 6enxog

[Ipu npeiicTBuu BHEMHUX (HaKTOPOB BO3MOXKHBI HAPYIICHUS BTOPUYHOU U
TPETUYHON CTPYKTYp Oenka. [Ipu 3ToM OenKky yTpaumBaroT CBOE OMOJIOTHYECKOE
nevicteue. Hanpumep, 310 nmpoucxoaut npu Bapke sull. DakTopsl, BbI3BIBAOIINE

JIEHATYpaIuio OCJIKOB: HarpeBaHUE, ACHUCTBUE KUCIOT U MIEJI0YeH, CIIUPTOB, COJICH
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TSDKEJIBIX METAIOB, paauanuu. Jlenatypaius ObiBaeT 0OpaTUMOM U HEOOPATUMOM.
OOpatuMoi, - ecnu cJerka CBepHYBLIMMCS OelOoK MOXHO pacTBopuTh. Ho mpu
BBICOKMX KOJIMYECTBAX WM KOHIIEHTPAIUSAX ICUCTBYIOIIHMX BEIIECTB Ha OETOK
JIeHATypalus SBISIETCS MPOLECCOM HEOOPATUMBIM.

depMeHT KaTanaza_crocobHa paznaratb nepokcun H202  (BwioensieTcs
kuciopon). [Ipu Tepmudeckoit 06paboTke 3TOT PEepMEHT TepseT aKTMBHOCTh. B
poOUpKax ¢ BapeHbIM KapTodesieM MM BapeHbIM MSICOM MEPOKCHU]T BOAOPOIa HE
pacmieruisiercsi, T. K. MpH Bapke (QepMeHTHl (BemecTBa OEIKOBON MPUPOJIBI)
JIEHATYpUPYIOT — MPOUCXOAUT HAPYIICHHE TPETUUYHOW CTPYKTYphl (pepMeHTa u
yTparta ero KaraquTu4eckoi akTuBHOCTHU. Chipoil kapTodensb (I MsICO) COACPKUT
dbepMeHT KaTanasy, KoTopas CliocoOHa pa3iarath NepoKCHU BOJOPO/Ia (BbIACISIETCS
KHCJIOPOJ).

BrimoanTe MIPAKTUIECKYIO paboty 1o BHJICOMHCTYKITUSIM
(https://youtu.be/dxTID-9DN2Q) u

https://drive.google.com/open?id=1qgupmPqoi6GFDuLd_tptOmTVrzeablFwn.

3anonxute Tabdbaumy 1.

Tabnuua 1 — Pe3ynbTatel onbita

HazBanwue ormbiTa JlencTBuUs, OMBIT Habmonenus | BuiBomsr

1. buyperoBas peakuusi | B mpoOupky Hanelite 2 — 3 M1 pacTBOpa
SAUYHOrO Oeska, MpUIIeHTe HECKOJIBKO
Kamenb THAPOKCHIA HATPHUSA, 3aTeM
CTOJIBKO K€ pacTBOp Cyjbdara MeIu.
Kako#t mBer mpuoOpeno coaepxumoe
npoObupku? OTOT IBET JIOKa3bIBAET
MPHUCYTCTBHE UYETO0 B HCCIELYEeMOM
o0bekTe?

2. KcanronporennoBas | B mpobGupky Hamuth 2-3 M pacTBopa
peakuus Oenka, no6aBuTh kK Hemy 0,5- 1 mn
KOHIICHTPHUPOBAHHOMN a30THOMN
kuciotsl (Ocropoxkno!!!) Kakue
N3MEHEHUS BEI HaOJroMaeTe B
npobupke?  (mpu  HEOOXOAUMOCTHU
HarpeTs npoOupky). O mnpucyrcTBun
4ero B cOocTaBe Oelika TOBOPUT
Ha0Jt01aeMblii BET?
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3. eiictBue sTunoBoro | B mpoGupky Hamuth 2-3 M pacTBoOpa
crupTa Ha 0eJoK Oenka, m00aBUTH K HeMy 2-3 ™I
STWIOBOTO cnupra. YTo CIydymsoch ¢
oenkomM? MOXHO JM BEpPHYTH €ro
npexxHee cocrosiHue? Kak HasbiBaeTcs
JTAHHOE CBOMCTBO Oenka?

Otuer no padore:
1. 3amummure TeMy MpaKTUYECKOU pabOTHI U €€ 1eb.
2. IIpoBenuTe ONBIT IO UHCTPYKIIHH.

3. Cdopmynupyiite BEIBOA

Onpeneneﬂne XapaKTepa cpeabl pacrsopa ¢ IOMOIIbIO

YHUBEPCAJIBHOIO HHAUKATOPA

Llenv pabomul: pa3BUTHE HAYYHO-TIO3HABATEIHHBIX KOMIIETEHIIUIN: TIPOBOAUTD
XUMHUYECKUH IKCIIEPUMEHT, Ha0Jt01aTh, aHATU3UPOBATh U JIeJIaTh BHIBOJIBI.

Obopyoosanue u peakmuevl. IITaTUB C NPOOUPKAMHU, JAepiaTelb s
pOOUPOK, AUCTHILTUPOBaHHAs Boja, S%-HBIM pacTBOp TruApoKcHuaa Hatpus, 5%-
HBI pPAacTBOpP COJISHOW KHUCJIOTHI, METWIOpaHX, Jakmyc, QeHondraneunH,
yHHUBEpcaabHas HHIWKAaTOpHas Oymara.

Xoo pabomuwi: 1. OnipenenuTb XapakTep Cpelibl ¢ MOMOILIBIO YHUBEPCATIHHOIO
uHanKaTopa; 2. OGopMuUTh pe3ynbTaThl SKCIIEPUMEHTA B BU/IE€ TAOJIUIIHI.
PexoMeHmanuu 1O  UCHOJB30BaHUIO  WHAuUKaTOopHOM  Oymaru. Ilomocky
YHUBEPCAIBHOW HMHAMKATOPHONW Oymaru OIyCTUTh B HCCJEAYyeMbI pacTBOp,
JI0CTaTh, TIOJOKUTH Ha OEIyl0 HEMPOMOKAEMYIO MOJJIOXKKY U OBICTPO CPaBHHUTH

OKpPACKY ITOJIOCKH C ITAJOHHOM IIKAJIOM.

3aoanus ons camocmosmenbHol pabomol
3amanne 1. B 4 mpoOupku HanmeWte mo 2 MJI AUCTHILTUPOBAHHOU BOJIBI,

npubaBbTE B MEPBYIO MPOOUPKY 2 KaIlJIU JaKMyca, BO BTOPYIO TPOOUPKY -2 Kariu
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METWJIOPAHXka, B TPETHIO MIPOOUPKY -2 Kamu GpeHoadTanenHa. Kakoi uBeT uMeror
UHAMKATOpBl B BOAHOM cpene? JlanHele odopmure B Tabmuiy. B uerBepryro
IpOOHPKY OIyCTUTE B BOJY YHHBEPCAIbHYIO MHIUKATOpHYIO Oymary. CpaBHUTE
OKpacKy Oymaru ¢ 3tajoHHO# mkanod uist pH. KakoB BoopoaHbIl noka3zareib
JTUCTUJUTMPOBAHHON BOAbI? Pe3ynpTaT 3anummuTe B TaOIHILy.

3amanue 2. B 4 npobupku nHaneiite mo 2 ma 5%-HOTO pacTBOpa COJSTHON
KHCJIOTBI, B IEPBYIO NPOOUPKY 100aBbTE 2 KaIlJIH JIAKMYCa, BO BTOPYIO IPOOUPKY -
2 KaruIi METHJIOpaHka, B TPEThIO MPOOUPKY -2 Karuu penondranenna. Kakoit nuser
UMEIOT UHIUKATOpBl B KUCIIoM cpene? JlaHHble 3aHecuTe B Tabnully. B yeTBepTyo
IpOOUPKY ONYCTUTE YHUBEPCAIbHYIO MHIAMKATOPHYIO Oymary. CpaBHUTE OKpacKy
MTOJIOCKH € 3TaJIOHHOM MIKanor. KakoB BOAOPOIHBIN TOKA3ATENb KUCIOTO pacTBOpa?
Pesynbrar 3anecute B Ta0NMILY.

3amanue 3. B 4 npoOupku Haneite o 2mi 5%-HOro pactBopa ruApoKCcH]Ia
HaTpusa. B mepByro npoOupky 106aBbTe 2 Karm JakMyca, BO BTOPYIO IPOOHPKY -2
KaIlJIi METUJIOpaHXka, B TPEThIO MPOOUPKY -2 Karu gpeHondranenHa. Kakoii nser
MMEIOT MHIUKATOphl B IIeNO4YHOM cpene? J[laHHble 3aHecuTe B Tabiuiy. B
YEeTBEPTYI0 MPOOUPKY OIYCTUTE YHHUBEPCAJbHYIO WHIUKATOPHYIO Oymary.
CpaBHHTE OKPACKY IMOJOCKH C 3TATIOHHOW mKanoil. KakoB BOJOPOIHBIN MOKa3aTeb

niesouHoro pactsopa? Pesynbrat 3anecute B Tabnuiyy 1.

Tabnuna 1 - Bausinue cpeibl pacTBOpa Ha HHAMKATOP

Cpena pH I[BeT nHAMKATOpA
Jlakmyc Mertunossiii | Denondranenn
OpPAaHKEBBIN
Kucnas
[[lenounas
Hevitpanbaas
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Hcnonb3yst Tabnuily 2, oOmnpeaenuTe XapakTep Cpebl

TOMATHOI'O

COKa,

KEIIyAOYHOI'O COKa, SI0JI0YHOTO COKa, CJE€3bl, KpOBHM, HAIIATBIPHOI'O CIIMPTA,

KHIIICYHOI'O COKa.

Tabnuma 2 — Xapakrep cpeibl

PacTtBOp pH PacTtBOp pH
Consinast KucioTa CTOn0OBBIN YKCYC
[TpombieHHas 6%-Hb11 2,4
KoHIIeHTpupoBaHHas (37%- -1,1 9%-Hpbr1it 2,3
Has)
Paz6asnennas (1:10) 0,0
ToMmaTHBINA COK 41 KpoBb 7,4
Yepnsblii kode 50 Kuieunslii cok 8,3
PactBop combr Na2COs 11,6 PactBop numieBoit 8,5
(1%-ubrit) coapl NaHCO3(1%-

HBIi1)
Boxa 7,0 Cok 1masens 3,7
Kenynounslii cox 1,4 HamaTeipHbIi ciupT 11,9
JIMMOHHBII COK 2,1 H3BecTtkoBas Boga 12,9
Cne3sbl 7,0 Moua 6,0
SI610YHBIN COK PactBop ruapokcuna
«AHTOHOBKa» 2,5 HaTpUsl
«Kopuunoe» 3,7 Paz6aBneHnsrii (4%- 14,0
HacpImeHHbIi pacTBOp 3,7 HBII)
okcumaa yraepona (1V) mpu Hacermennsrii (53%- 15,0
naBieHuu 1 atm HBIH1)
(«yTJIEKHCIIOTaY)

OtueT o padore:
4. 3anumuTe TeMy NPaKTUYECKON pabOThl U €€ LEb.
5. IIpoBeauTe ONBIT O UHCTPYKILIHH.

6. Cdopmymnupyiite BEIBOA
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Biusinue pa3jiMYHbIX (PAKTOPOB HA CKOPOCTHh XUMHYECKON peaKkuumn

Llenv pabomwi: pacCMOTPETh BIUSHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTH
XUMHUYECKON peaKiiH.

Obopyoosanue u peaxmugvi: TPOOUPKHU, CIIUPTOBKA, ACPIKATENb, IITATHB IS
npOOHPOK, IIMHK, MarHui, eje30: TPaHyJbl U MOPOIIOK, pacTBOPBI cepHO (1:5,
1:10) 1 coniHOM KUCTOTHI, MEPOKCU BoAopoaa, okcu mapranna (I1V), okcun meaun
(.

Xoo pabomui.

Onwvim 1. BnusiHue pUpO/Ibl pearupyromyx BEIeCTB.

Haneiite B Tpu nmpoOHUpKH 1o 2 MJI pacTBOpa COISTHOM KHUCIOThL. [lonmoxure B
MEPBBIM CTakaH KyCOYEeK MarHusi, BO BTOPOIl CTakaH - TpaHyJly IMHKA, B TPETUH —
Kycouek xkene3a. Habmonalite ckopocth Tpex peakiuil. Kakas u3 peakiuii camas
ObICTpas U moyemy?

Oneim 2. BnusiHue KOHIEHTPALUU Pearupyoux BEeIECTB.

B n1Be mpoOupKH, HAKJIOHUB UX, OIYCTUTE IO TPaHyJe LIMHKA, OCTOPOKHO
IpUJIEHTE pacTBOPHI CEPHOM KUCIIOTHI: B IEPBYIO IPOOUPKY PacTBOP KUCIOTHI 1:5,
BO BTOpYIo — 1:10. B Kakoii U3 HUX peakuus uaet obicTpee?

Onvim 3. BnusiHUE TUIOMIAAA COMPUKOCHOBEHUS PEarupyromnux BEeIecTB.

B oany npoOGMpKy HachilbTe HEMHOTO IIOpOILIKA >Kejle3a, B JPYIylo —
MOJIOKUTE JKEJIE3HYIO CKPETNKY U B 00€ MPOOUPKH MPUIUTH MO 2 MJI pa30aBiIeHHON
cosisiHOM kucnoThl (1:2). B xakoit u3 mpobupok peakius uaet osictpee? [Houemy?

Onwvim 4. BnusiHue TeMneparyphl.

B ne mpoOupku moMecTute HEMHOro yepHoro mnopoiuka okcuaa meau (II),
npuiieiTe B 00e MpoOUpKH PacTBOP CepHOM KUCIOTHI. OHY U3 MPOOUPOK HATPEUTe.
B kako# u3 npoOupok peakuus uaet ovictpee? [louemy?

Onwvim 5. BiusiHue katanu3aropa.

B nBe mpobupku HaneiiTe mo 2 mi mepokcuna Bogopoga H202, B onHy u3
poOUPOK 100aBbTE HECKOJIBKO KPUCTAITMKOB okcuaa maprasdma (IV) MnO2. B

KaKo¥ u3 mpoOupok peakmus uaet osictpee? [louemy?
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Odopmure paboTy B Bue TaOIHUIHI 1.

Tabnuna 1 — Pe3ynbTars! omnbita

daxrop, HaGnronenus,
BJIMAIOIINNI HA Onucanue MO3BOJISIOIINE YpaBHeHust Brisox
CKOPOCTb XUM. SKCIIEPUMEHTa  (CYJUTh O CKOPOCTH peakuui
peakiuu peakuuu
Haneiite B Tpu
CKopoCTh
[POOUPKH 110 2 MJI .
9 XUMHYECKON
pacTBOpa COJSIHOM Mg + CAKILHH 3ABHCHT
KuCIoTh. [lonoxuTe B 2HCI| — MgCI2 +H P
. OT IPUPOIBI
Omneit 1. MepBbIA CTaKaH 21
Briienenue rasa [pearupyroumx
KyCOUYEK MarHusi, BO
. HanboJiee OypHO BEIIECTB.
Brnusinue BTOpOI1 CTakaH - Zn + .
[POUCXOIUT B Maruwuii
MPUPOIBI rpaHyi1y IIMHKA, B 2HC| — ZnCI2 +
. poOupKe ¢ oOnagaer
pearupyrouux TpeTuil — Kycouek H21
. MarHuem. Hauboee
BEIIICCTB. pkene3a. Habmonaiite
CHIBHBIMU
CKOpPOCTb TpeX Fe + 2HCI — L 0CCTAHOBHTCIE
peakumii. Kaxas u3 FeCl2 + H21
. HBIMH
peakiuii camas .
CBOMCTBaMH.
ObICTpas U nouemy?
B nBe npobupku
AABE IPODHPIH, Yewm BoilLIe
HAKJIOHUB UX,
KOHIICHTpAIUS P
OITYCTHUTE I10 TPaHyJIe
OmnbIT 2. earupyroLmx
[UHKA, OCTOPOKHO .
OMICHTE DACTEODEL B nepBoit BEIICCTB, TEM
Briustaue PHJICHTC P p MpoOupKe ra3 Zn + H2SO4 — Zn mame
CEpHOI KHUCIIOTHI: B
KOHUeHTpan | o = o BEITIETsIeTCs Oosee (SO4 + H21 CTOJIKHOBEHUS
[pearupyromux PBYIO TIPOOUPKY — rencuso. MX YaCTHII U TEM
[pacTBOpP KUCHOTHI 1:5,
BELIECTB. BBIIIIE CKOPOCTh
BO BTOpyro — 1:10. B .
. XUMHYECKON
KAaKOW M3 HUX PEaKIus
[peaKIuu.
uaer osictpee?
B onHy npoOupky
HACBIITBTE HEMHOTO
MOPOIIIKA YKele3a, B
OmneIT 3. p HOJ‘IO)K;ITC Uewm Oosbiire
FPYIYIO MIO0IIA b
PKEJIE3HYIO CKPENKY U
Brusiaue Briienenue COITPHUKOCHOBEHU
B 00€ IpoOUpKH
rionaau raza unet OvictpeelFe + 2HCI — S pearupyronx
MIPWINTG 110 2 M
COIIPUKOCHOBE - B IpOOUpKeE C FeCl2 + H271 BEIIIECTB, TEM
paz0aBlIieHHON
HUST . MOPOIIIKOM Kele3a. BBIIIE CKOPOCTh
€arupyroLux COAHOM KHCIIOTEI XAMHYECKON
p Py (1:2). B xakoii u3
BEIIECTB. [peaKIuu.
MPOOUPOK PEAKITUS
uaet osictpee?
[Touemy?
OnbiT 4. B nBe mpoOupku PacTBOpeHue [Tpu nmoBeIlIEHNH
nomectuTe HeMHoro (okcuaa meau (1) u TeMIEPATypPhI
Bnusaue "YEPHOTO MOPOIIKa oOpazoBaHue CuO + H2S0O4 CuSpo3spacraer
remmeparypsbl. jokcuaa meau (1I), actBopa ronyooro/0O4 + H20 CKOPOCTh
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npuieiTe B 06e
MPOOUPKH PACTBOP
CEPHOU KUCIIOTHI.
OHy 13 TPOOUPOK
Harpelre. B kakoi u3
MPOOMPOK pPEaKIIUs
uaer osictpee?
[Touemy?

aBETa NACT
OBICTpEE MpH
HarpeBaHUU.

TBHKEHUS
qACTHII

U CKOPOCTh
X IMHYISCKOM
[pEaKIIHH.

OmnrIT 5.

Bnusiaue
KaTaiu3aTopa.

B nBe npobupku
HajenTe 1o 2 M
[EpPOKCHIa BOIOPOAA
H202, B oqHy u3
npoOUpoK 100aBbTE
HECKOJIBKO
KPUCTAJUTMKOB OKCHJA
mMapranma (IV) MnO?2.
B xaxoi u3

MPOOUPOK pPEeaKIUs
unet onicTpee?
[Touemy?

B npucyrcrBuun
OKCHJIa MapraHua
(IV) npoucxoaur

y3bIPHKOB I'a3a.

OypHOE BBIJICIICHHE

2H202

DH20 + 021

Okcua Maprasia
(IV) -
KaTajau3aTop,
yCKOpsieT
[pEaKIUIO
Pa3I0KEHUS
MepoKcuIa
BOJIOPOA.

IhMBOHICKOpOCTB XUMHUYECCKOM pPCaKOUMU 3aBHCUT OT YQHOBHﬁI

pearupyroumx

BEIIIECTB,

IUIOIIA A

TEMIIEPATYPBI, IPUCYTCTBUSA KaTaIU3aTOPOB.

Otuet o padore:

COIIPUKOCHOBCHUA,

1. 3anumure TeMy NPaKTUYECKON pabOTHI U €€ 11eIb.

2. TlpoBeauTe OIBIT MO UHCTPYKITUH.

3. Cdopmynupyiite BEIBOA

PUPOIBI

KOHOCHTpAaNuu,
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B3aumoaecTBre rHAPOKCHAA AJTIOMUHMS

C pacTBOpaMM KHCJIOT M 1IeJI04eid

Llenv pabomwi: TONy4YeHHE TUAPOKCUIA QIIOMHHHS C pPAcTBOpaMH H
MCCJIEIOBAHHE €T0 XapaKTEPHBIX XUMUYECKUX CBOMCTB.

Obopyoosanue u peaxmugvl: ITATUB C MPOOUMPKaMH, PacTBOPHI Cyibdara
AITFOMUHUSA, TUIPOKCUA HATPHS U COISTHOM KUCIOTHI.

Xoo pabomei. OnbiT 1. TlonyueHnue ruapokcuia amoMuaus. s 3Toro B aBe
npoOUpKH HajelTe o 1 mi pacTBopa ¢ MaccoBOM JoJiel rujpokcuaa Hatpus 5% u
3aTeM J00aBbTE PACTBOP XJOpHUJA ATIOMUHHUA 1O BBINAJEHUS OENoro ocaaka
TUIPOKCUJIA AITFOMUHUSL.

OnpeiT 2. B omny mpoOupKy € OCaAKOM THAPOKCHAA ATIOMUHUS TPHICHTE
COJISIHYIO KUCJO0TY. B nipyryto mpoOupky 100aBbTe U30BITOK THAPOKCHUAA HATPUS U
BCTpsIXHUTE. YTO MpOUCXOOUT B Kaxaod u3 mpodupok? Crenaiite BBIBOA O
XapaKTepe TUAPOKCH/Ia aTFOMUHHS.

[Ipu nobGaBneHuu pacTBOpa THAPOKCUAA HATPUs K PACTBOPY XJOpHa
IIFOMUHUS, HAOIIOAAETCS BBINMA/IEHUE OEI0ro 0caKa THIPOKCUIA ATFOMUHUS:

AICI; + 3NaOH — 3NaCl + Al(OH)s|

[Tpu noGaBiieHUU COJSTHOM KUCIOTHI K THUAPOKCUIY AFOMUHHUSA, HAOII01aeTCs

€ro pacTBOpPEHHUE:
Al(OH); + 3HCI — AICI; + 3H,0
[Ipn noGaBiaeHUMM TUAPOKCHAA HATPUS K THAPOKCUIY ATIOMHHHS, TaKXKe

HaOJIF0/1aeTCs €T0 PACTBOPEHHUE:

AI(OH); + NaOH — Na[AlI(OH).]

B xone pabotsl 3amonauTe Tabnuiy 1.
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Ta6nuna 1 — Pe3ynbraTh! omnbiTa

Ha3Banwue onbiTa HaOmronenus YpaBHEHUE peaKIUn

Omnsrt 1.

OmnelT 2.

BreiBoa: 3anumuTe BBIBOJBI MO MPOBEACHHON paboTe MO KaXKIOMY OIIBITY.
Haiite oOmmMii BBIBOJ O MPOSBICHUU THAPOKCHUAOM AaIOMUHHUSA aM(OTEPHBIX

CBOICTB.

Ka4vecTBeHHBIE P€aAKIIMHA HA KATHOHBI 1 AaHUOHbI aMMOHUSA

L]env ypoka: HAYIUTHCS OTPEEIATH KATHOHBI 1 aHUOHBI.

Obopyoosanue u peaxmugvi: Tpu KOMIUIEKTa TPOHYMEPOBAHHBIX MPOOUPOK C
BemectBamu: 1 - Ne 1, 2, 3 - NaOH, NaCl, HCI; Il - Ne 1, 2, 3 - BaCl,, Na,SO; ,
Na,COgs; Il - Ne 1, 2, 3 - NaCl, MgCl,, AICls, a Takke CKIIHKH C pacTBOpaMH
NaOH, HCI, BaCl,, nakmyc, METHIOBBIi OpaHXEBbIH, YUCTHIC TPOOUPKH.

B Tpex mponymepoBaHHbIX npoOupkax mog Ne 1, Ne 2 m Ne 3 nHaxopsTcs
pPacTBOPHI TUAPOKCHIA HATPHUSI, XJIOPUJIa HATPUS U COJSTHOM KUCIOTHI. Pacro3HaTh
JTAaHHBIC BEIICCTRA.

Jlist penieHnst JaHHOM 3a71a49u HY>KHO MCITIOIb30BaTh OJINH PEAKTHB — HHIUKATOP

(METHIJIOBBIN OpaHKEBbIN WK JJAKMYC). BhInosHeHre onbiTa onmucaHo B Tadmuie 1.

Taomuma 1 — Onucanue onsiTa

BrinosnHenue omneiTa HaOmronenus BriBogbI
B tpu B npobupke No 1 — Ne 1 — (neiiTpanbHas
IPOHYMEPOBaHHBIX pacTBOp cTan cpena) — cons NaCl

npoOupKU JOOABUTH 1O | (PUOJIETOBOTO I[BETA
KarjisiM UHIUKATOP
JIAKMYC. No 2 — cunero No 2 — (mienounas cpena)
— menoub NaOH
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Neo 3 — kpacHoro No 3 — (kucnas cpena) —
kuciora HCI

B Ta6J'II/IHy 2 3anMIIuTe H&6JII-OI[€HI/IH B XOIC OIIbITa, 3AIIMIINTC YPAaBHCHH:A

peaKIy U caejaiTe BHIBOIBI.

Tabmuua 2 — HaGmronenus B xoje onbita Ne 1

Cpena HaGmronenus peakTuBa BriBosib1
(Jrakmyc)
1. NaOH
1. NaCl
2. HCI

B tpex mponymepoBaHHbIX npoOupkax moa Nel, No2, No3 naxomsaTcs pacTBOPBI
xJjiopuaa G6apus, cyiabpaTa HaTpus U KapOoHaTa Kajaus M 3alojHuTe TaOiauiy 3.
Pacnio3Hats BelecTBa, COCTaBUTh YPaBHEHUs PEAKIIUI B MOJIEKYJIAPHOM, IIOJIHOM U
COKpAILIEHHOM BUJIE.

OnHO U3 BEUIECTB pearupyeT ¢ 100aBIECHHBIM PEaKTUBOM, a JBa Apyrux Het. [lpu
3TOM MbI Ha0JIFO1a€M, YTO B OAHOU M3 MPOOUPOK peakuus JeHCTBUTEIBHO MPOIILIA,
TO €CTh JOJKEH HaOII0AaThCsl KaKOM-IMO0 ee BHEIIHUI IPU3HAK — BbIIEJICHHUE I'a3a,

N3MCHCHHC IIBCTA, BBIIIAACHNUC OCaaKa M T.II.

Taomnuma 3 — HaOmroxenus B xozae omnbita Ne 2

BemecTBa HaGnronenue B xone VYpaBHEHUS peakuun
peakuuu
1. BaCl,
1. Na,SO,
2. Ky,COs3

B nannom cnyuae HabOmomaere, 4to, 00ABUB B TpU NPOHYMEPOBAHHBIC
MPOOUPKHU OJIMH PEAKTHUB — PACTBOP CEPHON KUCIIOTHI, BBl MOJKETE PaCIiO3HATh CPa3y
TPHU BEIIECTBA: B OJHOM MPOOUPKE BHIMAAAET OCAJI0K; B APYroil BBIIEIAETCS ra3, B
TpEThel HUKAKUX U3MEHEHUN HEe HAOII01aeM.

BLIBO)IBII 3anuimmre BBIBOJBI 11O Ka’KAOMY OIIBITY.
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