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IIpakTnyeckas padora Nel
Tema: PacuéTHble 3a1a41 HA onpeae/ieHHe MACCOBO 011 XUMUYECKHX
7JIEMEHTOB B CJIOKHOM BelllecTBe

Heab: npon3BOAUTH BHIYUCICHUE MACCOBOW JIOJIM MO XUMUYECKUM (POPMYJIaMm.
B pesynbTaTe npoBeaeHus MpakTUYECKON pabOThl CTYICHT JTOJKEH:
yMeTh:
¢ XapaKTEepU30BATh XUMHUUECKUIN 3JIEMEHT M0 MOJIOKEHUIO B EPUOIAYECKOM
CUCTEME B CBETE MPEACTABICHHUI O CTPOCHUH aTOMa;
e BBIYHCIIATh MACCOBYIO JIOJIIO 3JIEMEHTA;
¢ BBIYHCIIATH COCTAaB COCAMHEHUI B MACCOBBIX JOJISX;
3HATH:
o (hopMyiy HaXOXJEHUS MacCOBOM J0JIM AJIEMEHTA.

Kparkas reopus
ITnhan-xapakmepucmuka 31eMeHmMa no NOJI0NCEHUIO 6 NEPUOOUYUECKOU madauye
J.H.Menoeneesa:
1 HoMep nepuoza (00JIbIION, MaJIbIN);
2 HOMep Tpyninsl (TJ1aBHas , MOOOYHAs)
3 3HaYEeHHE OTHOCUTEIILHON aTOMHOM Macchl (Ar);
4 Cocras spa;
5 3Ha4Y€HHE ITIABHOTO KBAHTOBOI'O YUCIA
6 DnexkTpoHHas (popmysia JIEMEHTa;
7 Metann (HemeTann);
8 BeIcmiast CTENEHb OKUCIICHUS;
9 ®opmyna BeICIIETO OKCHUJIA;
10 ®opmyna BOIZOPOAHOTO COEAMHEHUS.
Haxooicoenue maccogoii 001 Xumuuecko2o 31eMEHmMa 6 C10HCHOM eujecmaee:
MaccoBas 1071 371€MEHTa B CII0KHOM BEIIECTBE W (J1y0JIb-B3) — 3TO (pu3HUecKast
BEJIMYMHA, PABHASI OTHOIIEHUIO OTHOCUTEIBHOM MACChI 3TOTO 3JeMeHTa (Ar),
YMHO>KEHHOW Ha MHJEKC (n) MpHU 3HAKe 3JIeMEHTa B (popmyJsie, K OTHOCUTEIbHON
MOJIEKYJISIpHOM Macce BemiecTBa (Mr).
CyMMa MaccoBBIX JI0JIEW BCEX AIEMEHTOB, BXOASAIIMX B BEIIECTBO, paBHa 1.

_Ar-n
Mr

w

MaccoByro 10J1H0 XUMUYECKOTO 3JIEMEHTa OOBIYHO BBIPAKAIOT B JOJISIX €IMHUIIBI I
B MPOILICHTAX:

_Ar-n

-100%

w
Mr



Coaep:xxanue padoThI:

BrimmonHuTh CICAYIOIHNC 3adaHNA 110 BapUaHTaM:

1 BapuanT
3ananue 1
CocTaBUTh IJIaH — XapAKTEPUCTUKY S-3JIeMeHTa (2 -4 nepuoa).
3ananue 2
Boruuciaute coctaB pocPopHO KUCIOTH B MACCOBBIX JOJISX.
3ananue 3
B 300r mopckoii Bogsl coaepx’utTces 9r coneil. BeIUucaInTh MacCoBYIO
JI0JIFO COJIEH B ATOM 00pasiie MOPCKOM BOJIBI.

2 BapMaHT
3aganme 1
CocTaBUTh IUIAaH — XapAKTEPUCTUKY p-dJieMeHTa (2 — 4 nepuoja).
3ananue 2
Bpruuciauth cocTaB THAPOKCUIA KATbIUS B MACCOBBIX JOJISX.
3ananue 3
B 240 r Boas! pactBopuiin 60 r caxapa. BerauciInTe MacCOBYIO JTOJHO
caxapa B MOJyYEHHOM PaCTBOPE.

3 BapuaHT
3ananue 1
CocTaBuTh MIIaH — XapakTepUCTUKY d-35iemeHnTa (2 — 4 nepuoja).
3aganue 2
Beraucinth coctaB kapOoHATa HaTPUsl B MACCOBBIX JIOJISX.
3aganue 3
Brruucints MacCoBy1O JIOJIIO caxapa B pacTBOPE, MOJTYUYSHHOM TIPU
yrapuBanuu 100 r 20% - ro pactBopa no 80 r.



IIpakTnyeckas padora Ne 2
Tema: «O3HaKoMJIEHHE €O CBOMCTBAMH JIMCIEPCHBIX CHCTEM))

Heab: mpuroToBieHNe CycrneH3nn kKapOoHaTa Kaibliys B BOJE, MOJyUYeHUE
AMYJIbCUM MOTOPHOI'O Macia

B pe3ynpTaTe npoBeaeHus 1a00paTopHOil pabOThI CTYIEHT JTOJDKEH:

yMeTh:

e BBIIOJIHATh XUMUYECKHUE ONBITHI IO IPUTOTOBJIEHUIO JUCIIEPCHBIX CUCTEM;

e 3HATh:

¢ OCHOBHBIE BHJIbI M CBOMCTBA JUCHEPCHBIX CUCTEM

o TPUMEHEHUH JTHUCIIEPCHBIX CUCTEM.
OO0opynoBaHme: 31EKTPOHHBIE BeChl, (hapdopoBasi CTymka, KOHHUECKas Koaoa,
UUIUHAP, (UIBTpOBaJIbHAS Oymara.
XUMHYeCKHEe PeaKTHBbI: MEJ, BOJIa, PACTUTEILHOE MacCJIO.

Kparkas Teopus:

PacTBOpBI 1€75TCS HA UICTUHHBIE U KOJUIOWHBIE. B HCTHHHOM pacTBope
YacTHI[bl PACTBOPEHHOTO BEILIECTBA HEBUAUMBI AK€ C MOMOIIBI0 MUKPOCKOIA.
Ecnu pacTBOpEHHOE BEIIECTBO ¢ OOJIBIIUMU 110 pa3MepPy MOJIEKyJaMu 00pa3yer
OTJIENbHYIO (ha3y, TO TAKOM pacTBOP OTHOCAT K TUCIEPCHBIM.

1o pa3mepy yacTuil JucnepcHoi (a3pl Bce UCIEPCHBIE CUCTEMBI MOKHO
pa3feNuTh Ha Tpy0OIMCIIEPCHBIE U KOJUIOMIHBIE PACTBOPHL. XapaKTEPHBIil
npU3HaK TpyOOIHCIIEPCHBIX CUCTEM - JAUCIIEpCHas (pa3a BUAHA JaxKe
HEBOOPYXEHHBIM I71a30M. OHM MOTYT 3a1€pKUBAThCS OyMaskHbIM QuibTpoM. K
HUM OTHOCATCS: CYCIIEH3UH, B3BECH, IMYJIbCUH, [IEHBI.

CycneH3uu — 3T0 TeTepOreHHbIE CUCTEMBI, B KOTOPBIX YaCTULIbI TBEPAOH (ha3bl
pacnpeaesneHbl B )KUIKON TUCIEPCUOHHON Cpeie.

CycneH3uu, B KOTOPBIX ceAuMeHTanus (oceanue) uaET OYeHb MEJIEHHO U3 — 32
MaJIoi pa3HOCTHU IJIOTHOCTEHN TUCTIEPCUOHHON Cpebl U AUCTIEPCHON (pa3sl ,
Ha3bIBAIOT 836€CAMU.

Imynvcuu 00pa3zyroTcs 1ByMs HECMEIIUBAIOIIUMUCS KUAKOCTIMHU.

Ilenvl COCTOAT U3 SIYEEK, 3aNIOJHEHHBIX Ta30M U OTIEIEHHBIX APYT OT ApyTa
IUIEHKAMH OY€Hb MAJION TOJIIIIVHBI.

MaccoBas 10J11 paCTBOPEHHOIO BEIIECTBA W — 3TO OTHOIIEHHE MACChI
pPacTBOPEHHOTO BEIIECTBA K OOIIeH Macce pacTBOpa BbIpaKEHHAs! B MPOIICHTAX:

w =
m(p — pa)
MaccoByto 10Jt0 paCTBOPEHHOTO BEIIECTBA OOBIYHO BRIPAXKAIOT B JTOJISIX
€IMHUITBI WU B TIPOLICHTAX.
OO0BEMHas 107151 paCTBOPEHHOTO BEIIECTBA W — 3TO OTHOIIICHUE 00BbEMA
PacTBOPEHHOIO BEIIECTBA K 0011IeMy 00BEMY pacTBOpa:

W:M

-100% 2
V(p—pa) @)



COJAEPKAHHUE U NTOPAAOK BBIIIOJIHEHUS PABOTbI:

OmnbiTNel IlpuroroBiieHue cycrneH3nu

Xon paboTHI:

1 HaBecky oxono 2r wmena wu3MenbuuTh B (appopoBOi CTymke [0
HOPOLIKOOOPa3HOr0 COCTOSIHUSI TaK, YTOOBI pa3Mephl YacTHIl ObUIN He Oosee 1MM,
U He 00pa3oBaiach U3JIUIIHE TOHKAS IbLIb.

2 Ha »31exTpOHHBIX Becax B3fATh HABECKY Meja Maccod ITr W BBICHIIATH B
KOHUYECKYIO KOJIOY.

3 [lunuHAPOM OTMEPHUTH 25 M BOABL.

4 CmeniaTh MOPOIIOK M BOJY B KOJIOE, TIIATENBHO NEPEMEIINBAs B TEUCHHE 3
MUH.

KonTtponrsHoe 3a1anue:
a) Caenatb BBIBOJ O MOJTYYEHHOM IUCIIEPCHOM CHCTEME: 1aTh Ha3BaHUE U
CEJIaTh BHIBOJBI 00 YCTOMYMBOCTH MOJTYYEHHOTO PacTBOPA;
0) paccuMTaTh MaCCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA.

OnbITNe2 [HoyuyeHue 3MyJIbCUH
Xon paboTHI:
Hamute B k010y 50 Ma Boasl M jgo0aButh 10 M1 pacTUTENHHOTO Macia,
THIATEJILHO NIEPEMEIATh.
KontponbHoe 3a1anue:
a) Caemath BBIBO/I O TTOTYICHHOM THUCIIEPCHOW CHCTEME: 1aTh Ha3BaHUE U
CIeNaTh BBIBOABI 00 YCTOMYUBOCTH MOJIYYCHHOTO pPacTBOPA;
0) paccuutaTh OOBEMHYIO JI0JII0 PACTBOPEHHOTO BEIIECTRA.

OTBETUTH HA BOIIPOCHI:
1. Jlate onpeneneHne TUCIEPCHBIM CUCTEMAM: CYyCIIEH3UH, SMYJIbCHUH.
2. Knaccudukanus 1UCrepCHbIX CUCTEM
3. IlpuBenute mnpUMEpPHl CYCIIEH3UW U 3MYJIbCUH, C KOTOPBIMHU BBI
CTaJIKUBAETECH
a) B OBITY;
0) B cBOCH OymyIiei nmpodeccum.



IIpakTnyeckas padora Ne 3
Tema: «IIpuroros/jieHHe pacTBOpa 32JJaHHON KOHUEHTPAIMI)
IeJsb: MpUroTOBIEHNUE PACTBOPOB PA3TUYHON KOHUECHTPALIUH.
B pe3ynbTaTe BRINMOTHEHUS TPAKTUYECKON paOOThI CTYICHT JTOJIKEH:

yMeTh:
o BBIMOJHATH XUMHYECKHE OTMBITHI MO MPUTOTOBICHUIO PACTBOPOB C 3a/JaHHOM
KOHIICHTPAIUEN;

o OTPEENATh MAacCy pacTBOPA;

o OTPEEIATH MACCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA.

o 3HATH:

¢ CIOCOOBI TOYHOTO BBIPAYKEHUS KOHIICHTPAIIMH PACTBOPOB;

+ 00JIacTH IPUMEHEHUS PACTBOPOB, UMEIOIINX ONPEACTEHHYIO KOHIIEHTPAIIUIO.
O0opyaoBaHme: 3JEKTPOHHBIE BECHI, KOHUYECKas K0JI0a, LIUIUHID,
bunbTpOoBaNbHAA OyMmara.

XuMHYeCKHe peaKTHBBI: MUIIEBas coja (THApoKapOOHAT HATPHS), MEAHBIN
Kymnopoc (cynashar Meau), Boa.

Kparkas reopus:
PacTBOp — 3TO ABYXKOMITOHEHTHAsI CUCTEMA, COCTOSIAS U3 PACTBOPEHHOTO
BEILIECTBA U PACTBOPHUTEIIS.
My pa = My g pat My g

MOKHO NPUTOTOBUTH PACTBOPHI C PA3IUYHBIM COJIEPKAHUEM PACTBOPEHHOTO
BemecTBa. [loaToMy miist Kak10T0 pacTBopa HEOOXOIUMO YKa3bIBaTh €T0
KOHILICHTPALUIO.
B xuMuu nosib3yroTcs HECKOJIBKHUMH CIIOCO0aMU BBIPAXEHUSI KOHIICHTPAIIUU
pacTBOpa: MacCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, MOJISIPHON
KOHIICHTpAILMEN, HOPMAIbHOW KOHUEHTpAUEH (MOJISIPHOW KOHIIEHTpauen
HKBUBAJICHTOB)

MaccoBast 1011 paCTBOPEHHOIO BEMIECTBA W — 3TO OTHOLIEHUE MACChI
PacTBOPEHHOIO BEIIECTBA K OOLIEH Macce pacTBOpa, BIpaKEHHAs B MPOLIEHTAX.
Omnpenensiercs no popmye (1):

_ m(e —e6a) -

m(p — pa)
MaccoByro 0J110 paCTBOPEHHOTO BEIIECTBA OOBIYHO BBIPAKAIOT B MPOIIEHTAX
WJIW B 10JIIX €IMHULIBI.

-100% (1)

OO6BEMHas 107151 paCTBOPEHHOTO BEIIECTBA W — 3TO OTHOIIICHUE 00BbEMaA
PacTBOPEHHOTO BEIECTBA K 00IIeMy 00bEMY pacTBopa. Ompeaensercs 1mo

dopmye (2):



W= V(e —e6a)-

-100% 2
V(p—pa) @)

COJAEP)KAHUME U NIOPAAOK BBIIIOJIHEHUSA PABOTHI:

OmnbiTNel IlpuroroB/ieHue pacTBopa ¢ 3aJaHHOM KOHIEHTpanuei

IIIpurotoButrs 200 mx 3% pacTBopa coabl (ISl MPUTOTOBJIEHUS

HEUTpaIU3yoen KUAKOCTH, MOJI0CKAaHUA Topia, 00pabOTKU aKKyMYJIsITOpa).

Xon paboTHI:

1 PaccuurtaTh KOJIMYECTBO BOJBI U COJbI, HEOOXOAMMOIO ]ISl IPUTOTOBJICHMUS
pacTtBopa. Beruncienuss opopMUTh B BUJIE PELLICHUS 3aJauU.

2 C mnoMompl0 BECOB M MEPHOIO IWIMHAPA OTMEPUTh HEOOXOIUMOE
KOJIMYECTBO BEIIECTB U MTOJYYUTh PACTBOP 33JaHHON KOHIICHTPALIHH.

OnbiTNe2 Pa3zbaBiieHue pacTBOpPOB

[TpurotoButs 502 10% pactBopa memgHoro kymopoca (cynbdara meau II).
CkonbKO BOJBI HEOOXOAUMO J00aBUTh, YTOOBI W3 MPUTOTOBJICHHOTO PacTBOpPa
noy4uuTh 3% pactBop (st 00pabOTKU KyJIbTYpPHBIX PACTEHUHN OT BPEIUTENEH )
Xoxa paboTsl:

1 PaccuuTarh KONMYECTBO BOJBI M COJM, HEOOXOAMMOIO JJIsi MPUTOTOBJICHUS
10% pactBopa. Beruucnenus opopMuTh B BUIE PELICHUS 3aJaUH.

2 U3 noay4eHHOro pacTBOpa NpUroTOBUTH 3% pacTBOp.

AJNTOpUTM JIEUCTBUA:

a) OIpeNeNIUTh MacCy BOJBI U coliu, conepxkammuxcs B 10% pactBope (m;);

0) onpenenuth Maccy 3% pactBopa (m,);

B) BBIYHCIIUTH MAacCy BOblI, KOTOPYIO HEOOXOIUMO 100aBUTH IS pa3OaBiICHUS
10% pacTBopa.



IIpakTuyeckas padora Ne 4
Tema: Xumuueckue CBOMCTBA KHCJIOT U LIeJ04Yel

esab: TpoBEICHUE ONBITOB XapaKTEPU3YIOIIUX CBOMCTBA KUCIOT U OCHOBAHUM.

B pesynbrare BbINOJIHEHUS 1a00paTOPHOM pabOThI CTYJIEHT JIOJKEH:

YMeThb:

e TI0JIB30BATHCS XUMUYECKUMHU PEAKTUBAMH U MOCYIOM;

o MOJIb30BATHCS] HHAUKATOPAMU;

e TI0JIB30BATHCS] CIUPTOBKOW;

e IIPOBOJIUTHh HATPEBAHUE HEPACTBOPUMBIX OCHOBAHUI

3HATH:

o MPABHJIa TEXHUKW OE30MTACHOCTH MPH BHITIOJIHEHUN XUMUYECKUX OIBITOB;

e COCTaB KUCJIOT U OCHOBAaHM;

¢ XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM.
OO6opynoBanme: mMITaTUB, MPOOUPKH, CIIUPTOBKA, JACP>KATEIb.
XuMHYeCKHe PeaKTUBbI: METAUINYECKUI IMHK, CEPHAsi KUCJIO0TA, COJsTHAs
KHCJIOTa, OKCUJI MEJIU, THJIPOKCHU] HATPUs, CyJIbpaT Meau, XJI0pua Oapus,
nHauKkaTopsl ( peHondTanenH, J1aKMyc).

Kpartkas Teopus:
XuMHYeCKHEe CBOMCTBA KHCJI0T: U3MEHEHHE OKPACKH UHIUKATOPOB,
B3aMMOJIECTBHE C METAJUIAMH, OKCUIAMH METAJIJIOB, TUAPOKCUIAMH METAJIJIOB, C
COJISIMH.
XuMH4YecKre CBOMCTBAa OCHOBAHMI: NU3MEHCHUE OKPACKH UHIMKATOPOB,
KHCJIOTHBIMHA OKCUJaMU,C COJISIMU, Pa3I0KEHUE HESPACTBOPUMBIX OCHOBaHUM.
CornacHo T€OpUH SIEKTPOTUTUYECKON TUCCOLMAIIMU PEAKIIMU B BOJHBIX
pacTBOpax AMEKTPOJUTOB MPOTEKAIOT C yHaCTUEM HOHOB. Peakinm Mexay
MOHAMHU HA3bIBAIOTCSI MIOHHBIMU PEAKIUSMHU, a YPABHEHUS TAKUX PEAKIUN —
MOHHBIMHU YPABHEHUSIMU.
[Ipu cocTaBiieHMM HOHHBIX YPABHEHHUM PEAKIMU CIIEIYET PYKOBOACTBOBATHCS TEM,
YTO BEILIECTBA MAJIOAMCCOLIMUPOBAHHBIE, MAJIOPACTBOPUMBIE (BBINAJAIOIINE B
0CaJIoK) ¥ ra3000pa3Hble H300paxaroTcs M MOJIEKYJISIpHOM dopMme.
3Hak | , cTosmuil mpu ¢popmyJie BelecTBa, 0003Ha4aeT, 4TO ITO BEIIECTBO
yXOAUT U3 chephl peakliii B BUAE 0CAKa, 3HAK T 0003HAYAET, YTO BEILIECTBO
ynanserca u3 chepbl peakiiuu B Buje raza. CHIIbHbIE PACTBOPUMBIE JJIEKTPOJIMTHI,
KaK MPaKTUYECKU JMCCOIMUPOBAHHBIC, MUIIIYTCS B BUE HOHOB. CyMMa
AIEKTPUYECKUX 3apsIIOB JIEBOM YacTU ypaBHEHUS JOKHA OBITh paBHA CYMMeE
AIEKTPUUYECKUX 3apsI0B MPABOW YACTH.
AICl; +3NaOH => Al(OH); + 3NaCl (moJiekyJisipHOE YpaBHEHUE)
Al°"+3Cl +3Na*+30H ~ => AI(OH); |+ 3Na *+ 3Cl ~ (monHoe HOHHOE
YpaBHEHUE)

Al’* +30H  => AI(OH); | (cOKpaIEHHOE HOHHOE yPaBHEHHE)



DTO COKpallléHHOE HOHHOE YPABHEHHUE PEAKIIUU, U3 KOTOPOro BUIHO, UTO
CYIIHOCTh PEeaKIuu CBOJUTCS K B3auMoiericTBuio amroMuHui(11)-uonor Al ¢
ruapokcua-uonamu OH | B pe3ynbrare yero oopasyercs ocanok Al(OH); .

COIEPKXAHHUE U ITOPAJOK BBIITIOJIHEHUSA PABOTDI:

OmneIT Nel: B3auMoaelcTBHE KHCJIOT ¢ METAJJIaMHU.

Hanuts B ipoOupKy 1 M1 CONSIHOM KUCIOTHI M OCTOPOKHO OMYCTHUTh
MeTaunueckuit iMHK. Yto Habmonaere? CocTaBUTh ypaBHEHUE PEAKIUY.

OnbiT Ne2: B3aumoaercTBHE KHCJIOT C OKCHAAMHU METAJLIOB.

Hacpimate B mpo6upky 0, 2 r okcuaa Meau u J00aBUTh 1 MJI CEpHON KUCTIOTHI.
Cwmech HarpeTh. Uto HabmogaeTe? CoCcTaBUTh ypaBHEHUE PEAKITUH.

OnbiT Ne3d: B3aumoaercTBHE KUCJIOT € COJISIMM.

Hanute B poOupky 1 M cepHOl KUCIOTHI U A00aBUTH 1 mMut xiopuaa Oapus. Uto
HaOmoaaete? COCTaBUTh YPAaBHEHHE PEAKIIMH.

OnbiT Ned: B3ammogercTBHE OCHOBAHMH C KMCJI0TAMM (peakuus HeMTpajau3anum).
Hanute B poOupky 1 Mi1 rusipokcuia HaTpus U J00aBUTH 2-3 Kariu
denondranenna. 3aTemM NpuiuTh | MII cepHO KUCIOTHL. UTO Habmogaete?
CocTaBuTh ypaBHEHHUE PEAKLIUH.

OmnbIT NeS: B3amMojgeiicTBHE OCHOBAHMI C COJIAMMU.

Hanute B mpoOupky 1 Mi rusipokcuaa HaTpus U J00aBUTH 1 M cyibhara Meu.
Uro nabmogaete? CocTaBUTh YPAaBHEHHUE PEAKIIUH.

OmnbIT Ne6: pasziioxxeHHe HEPACTBOPUMBIX OCHOBAHUIA.

OO6pazoBaBiuiics B MpeabIIyIIEM OMBITE 0CAI0K rOJIy0OTO IIBETa HATPETh HAJT
maMeHeMm cnupToBku. Uto HabmonaeTe? CocTaBUTh ypaBHEHUE PEAKIIUU.

CneJaiiTe BHIBOJ:
1 IlepeuncnuTh XUMUYECKUE CBOMCTBA KHUCIIOT.
2 IlepeuncanTh XMUMUYECKUE CBOMCTBA OCHOBAHUM.



IIpakTuyeckasi padora Ne 5
Tema: XumMmunueckue CBOMCTBA coJield

eb: npoBeIcHNUE ONBITOB, XapaKTEPU3YIOIIUX CBONCTBA COJICH; UCTIBITAHUE
pacTBOPOB COJIEN YHUBEPCAIbHBIM UHIUKATOPOM, ONPEAEIEHUE PEAKIINU CPEIbI
BOJHBIX PACTBOPOB COJIEH.
B pe3ynbTaTe BhINOIHEHUS 1a00paTOPHOM pabOThI CTYIEHT JOJIKEH:
yMeTh:
e TI0JIB30BATHCSI XUMUYECKUMU PEAKTUBAMHU U TOCYIOM;
e TI0JIb30BATHCSl YHUBEPCATbHBIM UHIUKATOPOM;
e IIPOBOJIUTH OIIBITHI, XaPAKTEPU3YIOIINE CBOMCTBA COJIEH;
e OMPEJIETATH PEAKIIUIO CPEIbl PACTBOPOB.
3HATH:
o IIPaBUJIA TEXHUKHU 0€30MACHOCTH MPU BHITTOJIHEHUN XUMUUYECKUX OIBITOB;
e COCTaB U Ha3BaHUS COJICH;
¢ XUMHYECKHE CBOMCTBA COJIEH.
OO6opynoBanme: MITaTUB, MPOOUPKU, YHUBEPCATBHBIA UHIUKATOP.
XuMHYeCKHE PeaKTHBBI: KEJIE3HbIN T'BO3/Ib, CYJIb(aT MEIH, XJIOPU CTPOHITHS,
XpoMar Kalius, KapOOHAT HATPUSsl, XJIOPUJT ATFOMUHUS, XJIOPU HATPUSI.
Kparkas Teopus:
XMMHYeCKHe CBOMCTBA COJIel: B3aUMOJICHCTBUE C KMCIOTaMH, IICJIOYaMH,
METaJJIAMH, IPYTUMH COJISIMHU.
I'uaponu3om Ha3bIBalOT 0OMEHHOE B3aUMOCHCTBHE BELIECTB C BOJIOW, TPUBO/IAIIEE
K UX Pa3JIOKEHUIO.
CyurHocTh 00paTUMOTo THAPOIIU3A COJIeH CBOJIUTCS K 0OOMEHHOMY XUMUYECKOMY
B3aMMO/JICHCTBUIO KaTHOHA METaJlJIa MJIM aHUOHA KUCJIOTHOTO OCTaTKa C MOHAMHU
BOJIbI. B pe3ysibpTare 3TOro B3auMoJIeUCTBUSL 00pa3yeTcss MaJIOAUCCOIMUPYIOIIEe
COEIMHEHNE, a B BOJIHOM PACTBOPE MOSBIISETCS U30BITOK KATHOHOB BOJIOPOJIa WU
TUAPOKCUI-UOHOB, OOYCIaBIUBAIONINX KUCIIYIO WIH IIETOYHYIO PEAKIINIO CPEIbI.
JIt00y10 COMTb MOXKHO MPEACTABUTH KaK MPOIYKT B3aMMOICHCTBHSI OCHOBAHUS C
kucioToil. Hanmpumep, ruaponus conmu kapOoHaTa Kaiaus (00pa3oBaH CUIBHBIM
ocHoBanrieM KOH u cnaboit kucnotoit H,CO; mpoTekaeT ciemyronumm o0pa3om:
K,CO; + H,0 < KHCO;3; + KOH (MonekynsipHOe ypaBHEHUE)
K'+ CO; > + HOH < K'+ HCO; ~ + K+ OH  (110/1HOe HMOHHOE ypaBHEHHE)
CO; *+HOH < OH + HCO; (cokpaliéHHOe HOHHOE YpaBHEHHE)
[Ipu pacTBOpEeHUHU 3TOU COIU B BOJIE HOHBI CO;” cBs3bIBatoTCs ¢ noHamu H' Bosr,
obpazys cinaboaucconuupyeniee BemectBo KHCOj; , a monst OH  ocBoOOX1at0TCS
13 pacTBOPA, PUJIaBasi PaCTBOPY LIEJTOUYHYIO CPELY.
Ecnu cons oOpazoBaHa KaTHOHOM €1a00r0 OCHOBaHUSI 1 aHUOHOM CUJIBHOM KUCIOTHI,
TO MOHBI BOJIbl OH ~ CBSA3BIBAIOTCS B CIIA0BIM 2JIEKTPOJIUT, a HOHBI H *
HAKaIUIMBAIOTCS B paCTBOPE — CPea TAKOM COJIM KUCTIAs;, €CJIA KaTUOH
MHOT'03apsIIHBIM, TO TUIPOJIN3 TAKOW COJIM MPOTEKAET CTYIIEHYATO.



Conp, 00pa3oBaHHas KATHOHOM CHJIBHOTO OCHOBAHUS M aHUOHOM CHJIBHOM KHCJIOTHI,
TUAPOJIN3Y HE MOABEPraeTcs, Cpe/ia HeUTpaibHasi, TaKk Kak €IMHCTBEHHBIM CJIa0bIM
3JIEKTPOJIMTOM SIBJIAETCA cama Boja, Te Mousl H ™ 1 OH “HaxomsaTcs B paBHOBECHH.

COILEPKXAHHUE U ITOPAJOK BBIIIOJIHEHUSA PABOTDI:

OmneIT Nel: B3amMoaelicTBHeE COJIeH ¢ MeTalJIaMH.
OnycTuTh B IpOOUPKY >KENE3HBIN TBO3/b M HATUTH 1,5 M1 cynbdara Meau.
[Tonoxnute 1-2 mun. Uto Habmonaere? CocTaBUTh ypaBHEHUE PEAKITUU.

OmnbiT Ne2: B3aumMoaeiicTBHeE COJIel APYT € APYIOM.
Hanuts B mpoOupky 1M xjiopuaa CTpOHIIUA U 100aBUTH 1MIJI XpoMmaTa Kaus.
Uto nabmoaaere? CocTaBUTh YpaBHEHUE PEAKIIUH.

OnbIT Ne3: HCHIBITAHUA PACTBOPOB COJIe HHAMKATOPOM
a) OnycTuTh B MPOOUPKY MHIUKATOPHYIO OyMary u HalIuTh 1 MII pacTBOpa
KapOoHaTa HaTpusl. 3aMKucaTh B KAKOW I[BET OKPAIIMBAETCS HHAMKATOpHAs Oymara,
yucieHHoe 3HaueHne pH u peakuro cpenpl. CoCTaBUTh ypaBHEHUE THIPOJIU3A
cojiu 1 CTyneHu B MOJIEKYJIIPHOU U MOHHOH (opMmax.
0) OnmycTuTh B IPOOUPKY MHANKATOPHYIO OyMary U HAJIUTh 1M1 pacTBopa
XJIOpUJA aTIOMUHUSA. 3aNMCcaTh B KAKOM IIBET OKPAIIUBAETCA UHANKATOPHAs
Oymara, yrciieHHoe 3HaueHue pH u peakuuto cpenpl. COCTaBUTh ypaBHEHUE
TUAPOJIN3a COMU | CTyNeHU B MOJIEKYJIIPHON M HOHHOM (hopMax.
B) OnycTUTh B IpOOUPKY MHAUKATOPHYIO OyMary v HaJuTh 1M1 pactBopa
XJIOpUIa HaATpHs. 3anucarh B KAKOM I[BET OKpAIlIUBAETCs MHAMKATOpHAsd Oymara,
yuciieHHoe 3HaueHne pH u peakiuio cpeapl. COCTaBUTh YPABHEHUE THAPOJIN3A
coyii | cTyneHu B MOJIEKYJIIPHON U MOHHOM (hopmax.

CnegajiTe BbIBO:
1 Kakoii nporiecc Ha3bIBalOT THAPOIU30M
2 OT 4ero 3aBUCUT peakusl CPebl MPU PAaCTBOPEHUH PA3IMYHBIX COJIEH B BOAE?



IIpakTuyeckasi padora Ne 6
Tema: Peaknusi 3amMelnieHus1 Me/I4 5KeJie30M B PacTBOPe MeJHOI0 Kymnopoca.

Pealcmm, uayumue ¢ Oﬁpa3OBaHI/IeM ocaaka, rasa 1 Boabl.
He.]'lb: OonpcACIICHNC MCTOJOM JJICKTPOHHOTI'O OajlaHca OKUCIIMTES U
BOCCTAHOBUTCIIA, IIPOBCACHUC pGaKHI/Iﬁ HOHHOTI'O 06MeHa, HAYIIUX JO KOHIIA.

B pesynbrare BbINOJIHEHUS 1a00paTOPHOM pabOThI CTYJIEHT JIOJKEH:
yMeTh:
e II0JIb30BATHCSI XUMUYECKUMH PEAKTUBAMU U TIOCYOM;
e T10JIb30BATHCS] HHAUKATOPAMU;
e TI0JIB30BATHCSI CIUPTOBKOW;
o POBOAMTH OIBITHI, UAYIIUE C 0Opa30BaHUEM OCAJKa, Ta3a U BOJBI;
e OIIPEACIIATH OKUCIIUTEIb U BOCCTAHOBUTEIID.
3HATH:
o TIpaBUJIA TEXHUKHU 0€30MIaCHOCTU NPU BHIIIOJHEHUH XUMUUECKHUX OIIBITOB;
o MPABHJIa COCTABJICHUS PEAKIIUN METOJIOM IEKTPOHHOTO OaaHca;
o MPAaBHJIa COCTABJICHUS PEAKUU MOHHOTO OOMEHA B MOJIEKYJSIPHOM M MOHHBIX
dbopmax.
OoGopyaoBaHue: MTAaTUB, TPOOUPKH, CITUPTOBKA, JIEPIKATEIIb, CIIMUKH, METHAS
IIPOBOJIOKA, JKEJIE3HBIN I'BO3/b.
XHUMHYeCKHe peaKTUBBI: Cylb}aT Meau, XJIOpUI Kee3a, TUIPOKCU]] HaTpus,
KapOOHAT HATPHs , CEpHAsl KUCIIOTA, COJIIHAsL KUCII0Ta, MHIUKATOPBI:
dbenondraneux, 1aKmMyc.
Kpartkas Teopus:
OBP - oKuCIUTENBHO - BOCCTAHOBUTEIIBHBIE PEAKIIMU, IPOTEKAOIINE C
M3MEHEHUEM CTENIEHU OKUCIIEHUS 3JIEMEHTOB. OKHCIIEHHE - TPOLIECC OTAAUN
ANEKTPOHOB. BoccTaHoBIEHME - MTPOLIECC MPUCOEAUHEHUS JIEKTPOHOB.
3ajaHue: METOIOM JIEKTPOHHOr0 0ajnaHca paccTaBUTh KOAP(UIIMEHTHI U
OMPEJEIUTh OKUCIUTEIb U BOCCTAHOBUTEINb B YPABHEHUHU PEAKLIUU MEU C
pPacTBOPOM HUTpATa PTYTH.
AJITOpPUTM IEUCTBUIA:
CHayasia 3anumieM GopMyJIbl HCXOAHBIX U KOHEYHBIX BEILIECTB PEAKINH C yKa3aHUEM

CTEIEHEN OKUCIIEHUS 3JICMCHTOB, KOTOPLIC €€ U3MEHSIOT:
0 +2 +2 0

Cu + Hg(NO;), = Cu(NOs), + Hg
Menb OTHAET ABa AIEKTPOHA, €€ CTENEeHb OKUCcIeHus nosimaercs ot 0 go +2. Menb
— BOCCTAHOBUTEIIb.
PtyTh co cTrenenpro okucnenus +2 nonmwxkaet e€ 10 0. Hutpart pTyTy — OKUCTUTEb.
OTH U3MEHEHUS CTETIEHEN OKHUCIIEHUSI MOKHO BBIPA3UTh AJIEKTPOHHBIMU
YPaBHEHUSIMU:



0 +2
Cu—-2e =Cu 1
+2 0

Hg +2e¢ =Hg 1
U3 KOTOPBIX CJIEAYET, YTO MPU BOCCTAHOBUTEIE U OKHCIUTENE KOAPPUITUECHTHI PaBHbI
1.OxoHYaTENBPHOE YPaBHEHHUE PEAKIINN:

Cu+ Hg(N03)2 = Cu(NOy), + Hg
YTo06b! IPOBEPUTH MTPABUIIBHOCTh COCTABICHHOIO YPaBHEHUS, IOACUUTAEM YHCIIO
aTOMOB Ka)kJIOI'0 3JIEMEHTA B IPABOU U JIEBOM YacTu ypaBHeHUs. Hanpumep,
KHCJIOpOJia B IIPaBOM yacTu 6 aTOMOB, B JIEBOW Takke 6 aTOMOB, pTyTy — 1 u 1, menn
—Toxe | u 1. 3HaunT, ypaBHEHHE COCTABIEHO IPABUIIBHO.
[lepenuceiBaeM 3T0 ypaBHEHHE B HIOHHOU (hopMme:
Cu + Hg * + 2NO; = = Cu* +2NO; ~ + Hg
N nocne coxpaneHns OQMHAKOBBIX HOHOB ITOJTy4YHM
Cu’+Hg* = Cu** + Hg’

COAEPXAHHUE U ITOPAJOK BbIIIOJIHEHUSA PABOTDI:

OmnbIT Nel: onpenesieHue OKUCIUTEIA U BOCCTAHOBHUTEJIS
a) OnycTuTh B MPpOOUPKY METaJUIMYECKHUI TBO3/Ib U HAIUTh 1,5 Mu1 pacTBOpa
cynbdarta menu. Yro Habmonaere? CocTaBUTh ypaBHEHUE peakuuu. Metogom
AJIEKTPOHHOIO OajlaHCa ONPEAETUTh OKUCIUTENb U BOCCTAHOBUTEIIb.
0) B nminamenu cnupTOBKH MOKEUb MEJIHYIO POBOJIOKY. UTo Habm0naere?
CocTaBuTh ypaBHeHHE peakuu. MeTo10M 3JIEKTPOHHOTO OajaHca ONpeaeIuTh
OKHCIIUTENIb U BOCCTAHOBUTEII.

OnbiT Ne2: oOpazoBanue ocajaka
B npobupky HanuTh 1 MJ1 pacTBOpa XJIOpHUAa *Keje3a U A00aBUTh 1 Ml pacTBOpa
ruapokcuaa Hatpus. Uro Habmonaere? CocTaBUTh ypaBHEHUS peakIuii B
MOJIEKYJIIPHON U HIOHHOM (hopmax.

OmnbIT Ne3: BbleIeHUE ra3a
Hanute B mpoOupky 1 Mi kapOoHata HaTpus, 100aBUTh 2-3 KaIliu JaKMyca,
3aTeM MPUIUThH | MJT cepHOU KUCIIOThL. UTo Habmonanu? CocTaBUTh ypaBHEHUS
peakiui
B MOJICKYJISPHON ¥ MOHHOU (hopmax.

OnbiT Ned: oOpazoBaHue BOAbI

Hanuts B mpoOupky 1 M runpokcua HaTpus, 100aBUTH 2-3 Kariu
denondTranenna, 3aTeM NPUIUTH | MIT CONITHON KUCTOTHL. UTo HabmI01ammM?
CocTaBUTh ypaBHEHUS peakluid B MOJIEKYJISIPHON U MOHHOM (hopmax.

CnesaliTe BLIBOJ:

1 B kakux ciaydasx peakiuu HOHHOTO 0OMeHa UyT 0 KOHIa?

2 JlaiiTe ompeneneHus CIEIYIOIIUM MOHSITUSAM: OKUCIIEHHUE, BOCCTAaHOBJICHUE,
OKHCIIUTEJIBHO — BOCCTAHOBUTEIBHBIE PEAKIIUH.



IIpakTHyeckasi padora Ne 7
Tema: CKOpoCTh XUMHYECKHUX PeAKIUI

Ieab: paccMOTPETh B OOBSICHUTH BIUSHUE PA3IUIHBIX (PAKTOPOB Ha CKOPOCTH
XAMHUYECKUX PEAKIUH.

B pe3ynbTaTe BhINOTHEHUS 1a00paTOPHOM pabOThI CTYIEHT JOJIKEH:

YMeThb:

e MOJIb30BATHCSI XUMUYECKHUMH PEAKTUBAMU U TIOCYOM;

o MIOJIb30BATHCS BOJASIHBIM TEPMOMETPOM, CEKYHAOMEPOM, CIIMPTOBKOM;

e IIPOBOJIUTH HATPEBAHUE XUMUYECKUX BELIECTB

3HATH:

o MPABHJIa TEXHUKN O€30IIaCHOCTH MPH BBINOJHEHUN XUMUYECKUX OIBITOB;

o (paKTOPBI, BAUSIOIINE HA CKOPOCTh PEAKIIMIA;

o paBwiio Baut — 'odda;

e 3aKOH JICHCTBYIOLIUX MaccC.
OOopyaoBanme: TAaTUB, IPOOUPKH, CTAKAH, TEPMOMETP, CEKYHIOMED, LIUHK
rpaHyJMPOBAHHBIN, ITACTUHKA MarHus, MeIHasi IPOBOJIOKA.
XuMH4YecKHe peaKTUBbI: MAarHUEeBas IIACTUHKA, IMHKOBAs TpaHyJia, MeaHas
IPOBOJIOKA,BO/IA, pacTBOp THOCYIb(dara Hatpus (1:200), pacTBOp cepHOi
kucnoThl (1:200), pacTBOp CONIHON KUCIOTHI, OKCUI] MEJIH.

Kparkas Teopus:
IToa CKOPOCTBIO XUMUYECKHUX PEAKLIUN NOHUMAIOT U3MEHEHUE KOHLIEHTPALIMH
OJIHOTO U3 pearupyrolux BEUIeCTB B €AMHUILY BPEMEHH NPU HEU3MEHHOM 00bEMeE
CUCTEMBI.
PaccmoTpum B 00111eM BUJIE CKOPOCTh PEAKIIMH, MPOTEKAIOIIEH M0 YPABHEHHUIO:
nA+mB=pC+qD
@akTopbl, BAUSIONIME HA CKOPOCTh PEAKLIUU:
| BavstHue KOHIEHTPALMK PEarupyIOLIMX BEIIECTB — HA OCHOBE OOLIMPHOTO
HKCIIEPUMEHTAJILHOT0 MaTepuaa copMyIupOBaH OCHOBHOM 3aKOH XUMUYECKON
KUHETUKHU.
CkopocTh XUMHMYECKOH PeaKIH NPONOPHHOHAIBHA IPOU3BEACHHIO
KOHUECHTPALMH pearupyrouux BemecTs.
Jist popmyiiet (3.6) 5TOT 3aKOH BBIPA3UTCS yPABHCHUEM:
v =kC,"Cg"™

riae C, u Cg— KoHIIGHTpaIuu BemecTB A 1 B, moinb/im; k — koadduiimert
IPONOPLUHUOHAIBHOCTH, Ha3bIBAEMbIA KOHCTAHTOM CKOPOCTH peakun. OCHOBHOM
3aKOH XMMHUYECKOW KUHETHKH YacTO HA3bIBAIOT 3aKOHOM 1€ CTBYIOLIMX MACC.
2 Bausinue temneparypbl. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TEMIIepaTyphl
onpenensiercs npasuwioM Bant-T'ododa:



Ipu noBbINIEHHH TeMIepaTyphl Ha Kaxabie 10° C ckopocTh GoabmmMHCTBA
peakiui yBeJiMunuBaercH B 2 -4 pasa.

MaTteMaTH4YeCKH 3Ta 3aBUCUMOCTh BBIpaXkaeTcs 1o popmyie:
ty_ t,

Vg, = Uy, ¥ 10
rme Ut , Utz - CKOpOCTH peakiuy COOTBETCTBEHHO MPH HAYANBHOM (t;) M KOHEUHO
(t;) TemrepaTypax, a y — TeMIIEpaTypHbIi KO3PPHUINEHT CKOPOCTH pEaKLny,
KOTOPBIN NIOKAa3bIBAET, BO CKOJIBKO Pa3 YBEJIMUYUBAETCA CKOPOCTh PEAKIIUU C
MOBBIIIICHHEM TEMIIEPATyphl pearnpyromux semects Ha 10°C.

COAEPKXAHHUE U ITOPAJOK BBIIIOJIHEHUSA PABOTDI:

OmnbiT Nel: 3aBHCHMOCTB CKOPOCTH PeAKIUM OT NPHUPOABLI pearupyrouux
BelleCTB
B3sTb Tpu npoOUpKH, B EPBYIO IOMECTUTHh MarHUEBYIO IIJIACTUHKY, BO BTOPYIO
I'PaHyJIMPOBAHHBIN [IUHK, & B TPEThIO MEAHYIO NPOBOJIOKY. [Iprinnth oguHakoBoe
KOJIMYECTBO COJISTHOM KUCJIOTHI OJIMHAKOBOW KOHIIeHTpaluu (1o 1,5 mi). 3anucaTh u
00BACHUTH HaOMOaeMble siBJIeHUS. COCTaBUTh YPaBHEHUS! XUMUYECKUX PEAKIIHI.

OnbIT No2: 3aBHCHMOCTb CKOPOCTH PEAKIIMU OT TeMIIEPATYPhI
a) B nmpobupky Hanmute 1M pactBopa Tuocyibdara Harpus (Na,S,03) u npuinth
Imut pacTBOpa cepHOM KuciaoTel. OTMETUB TEMIIEPATYPY BO31yXa B Kiacce,
BCTPSIXUBAIOT U OMPEIEISAIOT BpeMs (t;) 10 Havyasia TOMYTHEHHS] CMECH 110
CEeKyHJIoMepy. 3anucaTh HaOII01aeMble SIBICHUS.
0) B npo6upky Hanuth 1M pacTBopa THOCyIb(hara Hatpust (Na,S,03) u npunuTh
1Mt pacTBOpa cepHOit KuCIOTH. [ToMecTuTh MpOOUPKY B CTaKaH ¢ Topsiueit BOIOH (
ra 10° BbIlIe KOMHATHOIT) ¥ ONPENETUTh BpeMs () 10 Ha4ana MOMYTHEHHs CMECH 10
CEKYHJIOMepY. 3anucaTh U 00bSICHUTH HaOJt01aeMble siBJieHUs. ONpeIesuTh, Kak
M3MEHHTCS CKOPOCTh PEAKIMK MPH MOBbIIIeHHH TemmepaTypsl Ha 10°C.
B) TIOBTOPSIOT OMBIT ¢ MPOGHPKOIL, HarpeToii Ha 20° BbIIIe KOMHATHOI
TEeMIIepaTyphbl. 3anucath 1 00bICHUTH HAOII0aeMble siBJeHUs.PaccunTaTh, Kak
M3MEHHTCS CKOPOCTh PEaKIMK IPH MOBBIIICHNH Temmepatypsl Ha 20°C.

OnbiT Ne3: 3aBHCHMOCTb CKOPOCTH PEAKIUH OT KOHIEHTPALMHU Pearupyrouux
BeLeCTB
B tpu npobupku HamuTh coorBeTcTBeHHO 0,5Mit; 1MIT; 1,5MI1 pacTBOpa CONSTHOM
KHUCIIOTHL. B mepByto mo6aBsTe 1M1 BOABI, BO BTOPYIO — 0,5MI1 (KOHIIEHTpaIus
pacTBOpa COSTHOM KUCIOTH B pooupkax crana 1C; 2C; 3C). 3aTeM B KaXIyIo U3
MPOOUPOK OIYCTHUTE MO OJHOU IpaHyJsie [IMHKA. 3amucaTh U OObICHUTH
HaOogaemble aBieHus. Paccuntarh Kak M3BMEHUTCS CKOPOCTh PEaKLUU.

CnesaliTe BLIBOJ:
1 Tlepeuncnuth (hakTOPHI, BIUSIONIME HA CKOPOCTh PEAKIIMU



IIpakTuyeckasi padora Ne 8
Tema: 3akanka u ornyck crajiu. O3HaKOMJIEHHE CO CTPYKTYPaAMHU Ceporo u
0esioro uyryna. PacnoznaBanme pyn »xeJse3a
Hean: O3nakomiieHne ¢ 00pa3iiaMu UCXOAHBIX MATEPUATIOB U MIPOIYKTOB YEPHOI
METaJULypPIHH.
B pesynbTaTe npoBeneHus 1ad0paTOpHO padOTHI CTYIEHT JOJDKEH:
yMeTh:
« pabotaTh ¢ oOpa3uamMu KOJJIEKIHH «HyTyH U CTalby;
e OCYILECTBISATH CAMOCTOSATENBHBIA TOMCK XUMHYECKOW  HHpOpMaIuu ¢
HCIIOJIb30BAaHUEM DPAa3JUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHO - MOIMYJISPHBIX
u3anuii, pecypcoB uTepHeTa).
3HATH:

PYIbI Kele3a;

BH/JIbI CTAJIN;

IIPOLIECC ITOJIYYEHHUs UyT'yHA U CTaJIH;

IIPOLIECC 3aKAJIKU U OTITyCKa CTaJIH;

HMeTh NpeACTaABJICHHE:

e O TEHJCHUHUSX Pa3BUTHS YEPHON METAIUTYPTHUU;

e O IPUMEHEHUH YyT'yHa U CTaJH.

OobopynoBanme: Komekunu « UyryH u cTanby», MarHuThl.
Kparkas teopus:

BaxHeHMMH KeJe3HbIMU PYJaMH SIBIISFOTCS:

Fe;0,4 — MarHeTuT (MarHUTHBIN xene3Hsik) 72% Fe
Fe,0; — reMaTuT (KpaCHBIN KEJIe3HSK) 65% Fe
Fe;O3x nH,O — numonuT (OyphIit KeNe3HsIK) 60% Fe
Fe,S — IUPUT (CEPHBIN KOJTYeaaH ) 46,6% Fe
Fe,CO; — cuJiepuT (KeJEe3HbIN 1IIarT) 35% Fe

B coBpemeHHOI TexHUKE U B OOBIIEHHOM >KWM3HM MPUMEHSIOTCS CIUIABBI JKele3a:
Yyr'yH, CTajb. JTH CIUIABBl OTJIMYAIOTCS Pa3HBIM COJEpXKaHUEM yriepoja. B uyryne
yriepoaa coaepxkurcs ot 1,7% no 5%, B ctanu — ot 0,3% n0 1.7%.

JIJist moyyeHus: yyryHa W CTajii nepepadaThiBalOTCs KeJle3Hble PyIbl, COJepKallne
KEJE30 B BUAE OKCHJIOB, IO3TOMY B OCHOBE XMMUYECKOT'O MOJYyUYECHUS YyTYHA JICKUT
MPOIIECC BOCCTAHOBJICHUS KeJe3a U3 OKCU0B YIiiepoAoM U okcuaom yriuepoaa(ll).
[Iporiecc BbIMIaBKK YyryHa BEIyT B JIOMEHHBIX nedax. JIOMEHHasi medb — CIOXKHOE
COOpyKeHue, BeicoTa KoToporo 25 — 30 M, nuametp 6 — 8 M. KOHCTpYKTHBHO 1OMHa
uMeeT (GopMy JIBYX YCEUEHHBIX KOHYCOB, COEAMHEHHBIX OCHOBaHUAMH. JloMHa
BBUIOKEHA U3 OTHEYNOPHOT'O KUpIIMYa, CHAPY’KU MOKPBITA CTAIbHBIM KOXKYXOM (IUIsI
NPOYHOCTH).B  TOMHY CBepXy 3arpykarmT IIHXTy, KOTOpas COCTOMT U3
Yepenyronmxcsi CIo€B pydbl, Kokca, ¢mocoB (mmaBHu). OOoraménHas pyna
COZIEPKUT 00BIIHO 65 — 72% OKCHUIOB XKeme3a.



Kokc cCllykUT HMCTOUYHMKOM TEIUIOTHI, SIBJISIETCS BOCCTAHOBHUTENIEM, U3 HErO
oOpasyercsi okcua yriaepona (II), urparouuii posb BOCCTAaHOBHUTENS MeTauia U3
pynbl. Koke Takke Hy>KeH JIJIsl HayTJIepOoKUBaHUS JKeJe3a.
®mockl (yarnie Bcero n3BecTHsK CaCO;) HEOOXOUMBI JIJIsl BBIBOJA MTYCTOM MOPObI B
BUJIC IIUIAKOB, COCTOSIIUX TJABHBIM 00pa3oM M3 CUJIMKATOB U aFOMOCHUIIMKATOB
Kanblug. OHU NPEJOXPAHSIIOT BOCCTAHOBICHHOE JKEJI€30 OT OKUCIEHUS U CITyXKaT s
MOHIKEHUS TEMIIEPATyPhl TUTaBICHUS PYIbI.
CHu3y B JOMHY MOJAETCSI CMECh BO3JyXa C KHUCIOPOJOM WM YHUCTHIA KHUCIOPO],
npenBaputensHo Harpersie 10 600 — 800°C. PackanéHHblit yrois (KOKC) pearupyer ¢
KHCIIOPOJIOM:
C+ 02 = COZ
Oxkcup yraepona (IV) pearupyer ¢ packayi€HHbIM yriiém ¢ oopazoBanuem CO:
CO,+C=2CO

CO BoCCTaHaBIMBAET KEJIE30 U3 ET0 OKCHUJIOB IO CXEME:

F6203 — FC304 — FeO — Fe
CBoOomHOE IKejie30 TOCTENEHHO OIYCKAeTCss BHU3 B 30HY 00Jee BBICOKHX
TeMIlepaTyp, IUIABUTCS M HayrJIepoKUBaeTcs , oOpasysd KapOuja >Kejeza WiIH
LIEMEHTHUT:

3Fe +C= FC3C 3Fe +2CO = Fe3C + C02

Tak npoucxomuT oOpazoBaHue uyryHa. Haxopsmmecss B pyle NpUMECH CEpHI,
dbocdopa, kpemHUs, MapraHiia BOCCTAaHABIMBAIOTCS PACKaJIEHHBIM KOKCOM.
BoccranoBnennsie S, P, Si, Mn 4yaCTUYHO pacTBOPSIIOTCS B pacIjIaBI€HHOM YYyTYHE,
YaCTUYHO YXOJST B nulak. JIOMEHHBIN mporecc — HempepbiBHBIA. UyryH W IUIaKk
MEePUOANYECKH BBIMTYCKAIOT M3 TMEYM 4Yepe3 CrheuualibHbie jxenoda. OcTaHOBKa
JTOMEHHOM TI€YW MTPOU3BOJUTCS JIMIIb Pa3 B HECKOJBKO JIET JUIsl KamuTaJabHOTO
peMoHTa. B [OMEHHBIX Tle4aX TMOJyYarOT TPU BHUJA UYTYHOB: JIUTEHHBIH,
NepeaeIbHbIN, CIIEIHATbHBIM.
Jlumetinwbiii wyeyn COASPKUT YIJICPOJ B BUAE rpaduTa, UCIOIB3YETCS NI OTIIUBKH
YYT'YHHBIX U3JI€TUNA. DTOT YyT'YH Ha3bIBAIOT €IIE cepbim, TaK KaK Ha U3JIOME OH UMEET
cepelii 1BeT. [llepedenvuulil uyyeyH COASPKHUT yriaepoa B Buuae uementa FesC,
UCIIOJIB3YETCs IJIsl IepepadOTKHU B cTajib. MimeeT emé Ha3BaHue Oebiti YyTyH.
Cneyuanvuvle uyeynsl paznuyarorca coaepxkanuem C,P,Si, Mn. Wcnonb3yroTcs s
MPOU3BOJICTBA BBICOKOKAYECTBEHHOM CTalld, JJI1 MU3TOTOBJIEHUS KOHCTPYKIIMOHHBIX
MaTepUaJioB B MAIITMHOCTPOUTEIIBHOU U MPUOOPOCTPOUTEITLHON MTPOMBIIILIEHHOCTH.
ChIpbéM 1S TIOJTYYECHUS CTAIM CITY>KUT MEePEIeNIbHBIA YyTyH, (PJIFOCHI, METAJJIOJIOM.
[Ipornecc nepepabOTKK YyryHa B CTaJIb CBOJAUTCS K YAAJICHUIO U3 HETO U30bITKA
C, P, Si, Mn u npyrux snemeHToB. [Ipu BbICOKOI Temmeparype KHUCIOpPO JETrKO
COCMHSCTCS C YIJIEPOJAOM U JIPYyTUMHU TMpUMECSIMHU, o0pasys okcuabsl. Okcun
yriepona (II) ynmansercss B Buje rasza, a OCTajbHbIE pearupyror c Giarocamu,
oOpa3zyeTcs UIaK, BCIUTBIBAIOIIMI HAa IOBEPXHOCTH CTaJIH.
[To cmocobaMm OKHUCIEHHS TpUMECeH pas3IuyaloT JiBa KOHBEPTOPHBIX IIpoliecca:
OecceMepOoBCKUII U TOMAacOBKHM, a Takke MapTEHOBCKUW M DJIEKTPOTEPMHUUECKUM.
Tepenenky 4yryHa B crads BeayT mpu Temmeparype 1800°C. Tlpomecc miaBku
JUTATCS S -6 4.



COJIEPKXAHME U NOPANOK BBIIIOJIHEHHUS PABOTDI:
3aganue 1 O3HakoMiIeHHMe ¢ 00pa3uaMu NPUPOJAHBIX COeIUMHEHUN Kejie3a
1 PaccMoTpuTe BBIJTaHHBIE 00pa3Iibl IPUPOIHBIX COCTUHEHUH JKee3a.

2 3anogHuTe TaOIuUILy:

HazBanue dopmyiia u
MUHEpana Ha3BaHUE
OCHOBHOM Brennuii Bun [Ipumenenune

COCTAaBHOMU YaCTH

3amanue 2 O3HaKOMJIEHHE € YYTYHOM H CTAJIBIO

1 PaccMmoTpuTe BBITaHHBIE BaM 00pas3Ilbl CIIABOB kee3a (UyryHa v CTajiu).
3 Hccnenyite 1IBET MOBEPXHOCTH CILIABOB JKeje3a, MX TBEPOCTh, CBOMCTBO
MPUTATUBATHCS MAarHUTOM.

OOG6paTuTe BHIMaHHE Ha XapaKTep MOBEPXHOCTU U3JIOMa YyTyHa U
BBICOKOYTJIEPOJIUCTOM CTaIH.

4 CBeaeHus 0 CIjIaBax xeje3za opopMute B BUIE TaOTUIIBI:

Haspanue cnasa CocraB cniaBa [IpumeHneHune

CaesiayiTe BbIBOJ;:
1 Yewm oTnmyaercst 4yryH OT CTaJIH.

2 JlaiiTe onpeneneHus CIEAYOMNM NOHATHAM: 3aKajJKa CTAIN, OTIYCK CTAJIH.

3 3apucoBaTh CXEMY JOMEHHOTO MpOolLecca.
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Tema: Ilosyuenue u pacno3HaBanue ra3on. Penienue 3xcnepuMeHTaIbHbIX
3aja4
Heab: 1abopaTopHBIM MyTEM MOIYYUTH BOJOPO, KUCIOPO U YIIIEKUCIBIN ra3,
MIPOBECTH KaYECTBEHHbBIE PEAKIIMK HA TIOTYyYCHHBIC Ta3bl.
B pesynbTaTe npoBeaeHus MpakTUYECKON pabOThl CTYACHT JTOJKEH:
yMeTh:
e TIOJIb30BATHCS CIIUPTOBKOM;
» coOMpaTh MPUOOP JJIst OITYUESHUS Ta30B;
e JICJIaTh BBIBOJIBI O TIOJYUYECHHBIX JIAOOPATOPHBIX PE3yIbTATOB
3HATh:
e TIpaBUJIa COOIIO/ICHUSI TEXHUKU 0€30MacHOCTH;
e CIIOCOOBI pacmo3HaBaHHUsS TMOJy4aeMbIX Ta30B (BOAOPOAa, KHUCIOPOIa,
YIJIEKUCIIOTO Ta3a);
UMeTh NpeAcTABJIeHHE:
¢ 0 croco0ax MoJIy4eHHsI ra3000pa3HbIX BEUIECTB;
¢ O KAQUECTBEHHBIX PEAKIINAX.
OO0opynoBanme: MTaTUB AJI1 NPOOUPOK, IPOOUPKA U POOKA € IPSIMOI
ra300TBOJIHOM TpyOKoii, Kosi0a (50-100 mi1), 1TaGopaTOPHBIN MITATUB C JIAMTKOM,
MPOOUPKHU, CIUPTOBKA, CIIMYKH, JIYYHHKA.
XuMHYecKue peakTHuBBI: BOJIa, IIMHK (TpaHyibl), cossiHas kucioTa (1:1), Bara
(He6O0IBIION KOMOYEK), TIEpMaHTaHaT Kalus (KPUCTATNIMYECKUI ), M, U3BECTKOBAs
BOJIA.

Kparkas reopus:

[Tpubop A Moy4eHus Ta30B COCTOUT U3 TPOOUPKHU, BOPOHKH C ITTMHHBIM
OTPOCTKOM, BCTaBJIEHHOM B pE3MHOBYIO MPOOKY, TPEX HEMOABHKHBIX YallleK-HACaI0K
¢ OypTUKaMH ¥ OTBEPCTHUSIMH B JIHE YaIlleK, Ta300TBOIHON PE3NHOBOU TPYOKH,
HAKOHEYHHUKA, TPYKUHHOTO 32)KMMa U CTEKIISTHHOM BBIBOJTHOU TPYOKH.

B npubope MOXHO MOJIy4UTh HEOOIBIIME KOJIUYECTBA Ia30B: BOAOPO/IA, YTIAECKUCIOTO
rasa, Kucjaopoja, xjopa.(puc 1)

KauecTBeHHas1 peakuus HA KMCJIOPOI M YIJIEKMCbIA ra3: TICIOMIas JIydrnHa: B
KHCJIOpo/ie 3aropaet/Ijist onbITa moHago0UuTCs MpodupKa ¢ ra300TBOIHOM TpyOKoil. B
pOOMPKY HAChIlIaeM KPUCTAIUIMUECKUN epMaHraHat kanus. s coopa kucinoponaa
MpUTOTOBUM K0J10y. [Ipr HarpeBaHny nepMaHTaHaT Kajaus HAYWHAET pa3jiaratbes,
BBIICIISIOLIUICS KUCIOPO MOCTYIAET MO Ia300TBOIHOM TpyOKke B k0j0y. Kucnopon
TsDKEJee BO3/yXa, I03TOMY He MOKUAAET KOJIOY U MOCTETIEHHO 3aOJHSET ee.
Tneromas TydrHKa BCIBIXMBAET B KOJIOE: 3HAYUT HAM YAaJI0Ch COOpaTh KUCIOPO. 2
KMnO 4= Kle’lO4+ MnO 2+ 0 zT

KavecTBeHHasi peakiusi Ha BOJOPOA: CTrOpaHHE C «XJIOIMKOM» COOpaHHOTO B
mpoOupKy rasa.



Xoa pa0doThI:
Omnpbitl IlosryyeHue u pacno3HaBaHue BOAOPOAA.

B npoOupky nosoxute 1-2 rpaHysibl HUHKA U IPUICHTE B HE€ 2 MIT COJISTHOM
KHUCIIOTHI. 3aKpoiTe MPOOUPKY MPOOKOH € Ta300TBOAHOM TpyOKOii. YKpemnute
NpoOUPKY B JIAIIKE IITaTUBA BEPTUKAIBHO. HajeHbTe Ha Ta300TBOHYIO TPYOKY
HeOoJIbIIyI0 MpoOupKYy. [Tog0kauTe HEKOTOPOE BpeMsi, YTOOBI MPOOHpKa
3anojgHuIack ra3oM. CHUMHUTE MPOOUPKY ¢ COOpaHHBIM BOJOPOJIOM C Ta300TBOAHON
TpYOKH (ZIEp>KHUTE €€ CTPOro BEPTUKAIBHO) U TIOJTHECUTE K HEW TOPSALIYIO CIIMUKY.
Ecnu B npoOupke HaXOAUTCS YUCTBINA BOAOPO/I, BbI YCIBIIINTE TIIyX0H XJIoNnoK. Eciu
B IPOOHPKE HAXOTUTCS BOJOPOJ B CMECH C BO3IYXOM, BBl YCIBIIIUTE «JTAIOIIHAI»
3BYK. anumute HaomoaeHus. CocTaBbTe YpaBHEHUS pEaKMid (ITOITydeHUs
BOJIOPO/Ia B JJAOOPATOPHBIX YCIOBUSX, B3aUMOACHCTBUS BOAOPOIA C KUCIOPOJIOM).
JUtst KaXI0M peakuuyu METOI0M 3JIEKTPOHHOIO OaaHca YKaKUTE OKUCITUTEND U
BOCCTAHOBUTEIb.

OnbiT2 IlosryyeHne u pacno3HABaHUE KUCJI0POJA.

B npo6upky HackIbTe IpUMEPHO Ha Y4 €€ 00bEMa repMaHTaHaT Kaaus
(MapraHIlOBKY) 'y OTBEPCTHS POOUPKHU MOJIOKHUTE PHIXIIBIF KOMOUYEK BaThI.
3akpoiite mpoOHpKy MPOOKON € ra300TBOAHON TPyOKoW. YKpemuTe HpoOUpPKY B
Janke IITaTUBa TaK, 4YTOOBI KOHEIl Ta300TBOJHON TPYOKHM JOXOAWUI JO JHA
XUMHUYECKOTO CTaKaHa, B KOTOpoM Oyner cobupaTthecs kuciopona. IIpodupky c
MIEpMaHTaHaTOM Kajlusl MpOrpelTe CHaudajga IMOJHOCThbIO, & 3aTeM — Ty 4YacTh, I/I€
HaxOJIUTbCAd pPEAKUUMOHHAs cMech. Hanuume kucimopoga B COCyAE€ MPOBEPHTE
TACoWEeNd JTydyuHKoW. 3anumute HaOmoneHus. CocTaBbTe€ ypaBHEHUS pEaKIM
(TmoJtydeHus KUCIIOpo/ia JIabopaTOPHBIM CITIOCOOOM, pacCTaBUB B HEM KOI(P(DUITMEHTHI
METO/IOM 3JIEKTPOHHOI0 OanaHca, ONpeeauTh OKUCIUTENb U BOCCTAHOBUTEIb)
OnbiT3 IlosryyeHne U pacno3HaBaHUE YIJIEKHCJIOr0 raza (okcujaa yriaepoaa (IV)

Haneiite B uuctyro mpoOupKy 3Mil H3BECTKOBOM BOJBI, a B MPOOUPKY st
MIOJIy4EHHUSI Ta3a MOMECTUTE KyCOYEK MeJla W NpPHWIEHTE 2 MJ COJSHOM KHUCIOTHI.
beicTpo 3akpoiiTe mpoOupKy MpoOKo ¢ ra300TBOIHON TpyOKoi. ['a300TBOAHYIO
TpyOKYy MOMECTUTE B MPOOUPKY C HM3BECTKOBOW BOJOW. 3amUIIUTE HAOIIOACHHUS.

CocTaBbTe MOJIEKYJIIPHOE M HWOHHBIE YpPAaBHEHUSI PEAKLIUM TMOJIYYEHHS] OKCHUIA
yriepona (IV) naGoparopueiM crocoboMm. Hamummre ypaBHEHHS pPEaKIIHi,
IIPOUCXOSIINX IIPH MPOIyCKaHUU okcuaa yriiepona (IV) yepes U3BECTKOBYIO BOJY.
CnesaliTe BLIBOJ:

1 CocraBpTe cxemy mpubdopa AJis MOJTyYeHHs Ta30B.

2 JlonumunTe npeajioKeHus:

YIIEKUCIIBIN ra3 MOYKHO Paclo3HaTh, UCIONb3Ys CIEIYIOUYI0 KaU€CTBEHHYIO
pEaKIUIO: Bo
J0poJL
Kucnopon
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Tema: O3HakoMIIeHHE ¢ KOJLIEKIHeil 00pa30B He)TH M MPOJAYKTOB eé

nepepadcoTKu.

Heab: n3yuntsh puznyeckre cBOMCTBA MPOAYKTOB HEPTENnepepadOTKH.
B pe3ynbpTaTe npoBeaeHus 1a00paTopHOil pabOThI CTYIEHT JIOJDKEH:

yMeTb:
« paboTtaTh ¢ oOpasnamu koyekuu «Hed1by»;

o OCYIIECTBISTH CAMOCTOSITENbHBIA MMOUCK XUMHUYECKOW HHPOpMAIMH C

HUCIIOJIB30BAHUCM PA3JIMYHBIX HWCTOYHHUKOB (CHpaBO‘IHBIX, HAay4YHBbIX, Hay4YHO

MOMYJISIPHBIX U3JIaHui, pecypcoB MuTepHeTa).
o 3HATH:
« ocHoBHbIe (hpakimu «Hedtm»;

o TIpaBuiIa 0€30MacHOro oOpaleHus: ¢ HeTEMPOYKTAMU;

HMETH NMpPeACTaBJICHHUC:

e O TCHACHIMAX PA3BUTHUA HC(l)TGXHMH‘IGCKOfI IMPOMBIIIJICHHOCTH,

¢ O MPUMEHEHUH MPOAYKTOB He(TenepepaboTKH.

Oo6opynoBanme: Komnekuus «HedTs 1 npoayKTsl €€ nepepaboTKm»

COAEPXKXAHHUE U MMOPAJOK BBIIIOJIHEHUSA PABOTDI:
3apanue 1. PaccmoTpuTe 00pasiibl KOJJIEKIIUU. 3all0JIHUTE TaOJHUILY:

dpakuuu Ha3Banmue

0Oo0JacTb
NMPUMeHEeHHUs

CaertJible NPOAYKTHI NEPErOHKH ChIPOi HedTH U Ma3yTa

=R I AR SRl

TemHbIe MPOAYKTHI CHIPOIl HE(PTH U MA3yTa

IIpoayKThl NOJMMEpPH3aLMU U IPUPOAHBIX BUAOU3IMEHEHUI HepTH




3aganue 2. CocTaBUTh CXeMY PEKTHU(PHUKAITMOHHON KOJIOHHBI.

3apanmue 3 [loap3ysachk y4eOHUKOM 1aTh CIACAYIOMINUE ONpeneeHus: HeTh,
peKTU(UKALNA , KPEKUHT, PUPOPMUHT.

3amanue 5. CoctaButh ypaBHeHUs1 KpekuHra oktana CsHis u nekana Cio Hx
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Tema: U3rorosieHue Mmoaeseil MOJIEKYJ OPraHM4eCKUX BellecTB

Heab: HAy4YUTHCS U3TOTOBIATH IIAPOCTEPIKHEBYIO MOJIETh MOJIEKYJIbl METaHa,
rOMOJIOTOB METaHa, 3TUJICHA, 3aKPEMUTh 3HAHUSI O XUMUYECKOM CTPOCHUU
OpraHUYeCcKUX BEIIECTB, paJuKaliax, TOMOJIOTaxX U U30Mepax.
B pe3ynbTaTe npoBeaeHus MpakTUYECKON pabOThl CTYACHT JIOJKEH:
yMeTh:
e U3TOTAaBJIMBATh MOJEIU TMPEICIbHBIX W HEMPEACNbHBIX YIJIEBOJOPOJOB, UX
HU30MEPOB;
o 3HATh:
o CTPYKTYpPHBIE M MOJEKYJIApHbIE ¢GOpMysibl MeTaHa, OyTaHa, H300yTaHa,
ATUJICHA,
o TOHSTHUS KTOMOJIOTHY, «PATUKAIIBD, KH30MEPBD.
HMeTh NpecTAB/IEHHE:
¢ O MPUMCHECHUH XUMUYECKUX PEAKITUH U TIPOIYKTOB PEaKITHH;
O6opynoBanme: TUIACTUIMHOBBIE MIAPUKK TEMHOTO 11BeTa (1 1IT.) M CBETJIOTrO 1IBETA
(4 mrr.) [Iapuk TéMHOTO 1BETA IOJDKEH OBITH MPUOIU3UTENBHO B 1,5 paza Gosbiie
CBETJIBIX IIAPUKOB, CITUYKH.
Xoxa padoTsI:
1 U3roroBJieHre MO EJIH MOJIEKYJIbI METAHA
1. Ha témHoM mapuke (0003HayaeT aToM yriiepo/ia) HAMEThTE YEThIpE
paBHOYJAJIEHHBIE APYT OT Jpyra TOYKU U BCTABHTE B HUX MAJOUYKU — CITUYKH
TaK, Kak MOKa3aHO Ha PUCYHKE 1.
2. IlpucoeauHuTe K majoykam CBETIIbIE MapUKy (0003HAYAIOT aTOMBI BOJIOPO/JIA).
OOBsicHUTE, UTO 0003HAYAIOT ITAJIOUYKH B MOJICIIH.
4. 3anuimute GOpMYIIbl BEIIECTB, MOEIIb MOJIEKYJIBI KOTOPOTO BBl COOpan: a)
MOJIEKYJISIPHYIO 0) CTPYKTYPHYIO
5. Bnummre npomnymnieHHbIE CI0Ba.
B oprannuecknx coeIMHEHUSIX BAJIGHTHOCTH yTiiepojia paBHa
BanenTHOCTh BOZOpO/a BO BCEX COEAMHEHUSIX PaBHA

(O8]

2 U3roroBjeHne Mojesieil MOJIeKyJ rOMOJIOTOB MeTaHa
1. CobGepute TpH mIapoCTEPKHEBBIC MOJICTH MOJIEKYJIbl METaHa (CM. OMMCaHUE B
OpeabIAYIIEM OMbITE).
2. U3 xaxnoit Mmojenu yoepure OAuH CBETIbIN [IapUK.
3. Coeaunute MEXy cOOOM MOJIETU ABYX PaIUKAJIOB.
4. anumute (HOpMyIIbl BEIIECTBA, MOJEIb MOJIEKYJIbl KOTOPOTO BBl COOpaIn:
a) MOJICKYJISIPHYIO 0) MOTHYIO B) COKpAILIEHHYIO
CTPYKTYPHYIO CTPYKTYPHYIO




Ha3oBute BemecTBo, MOAEIb MOJIEKYJIBI KOTOPOTO BbI COOpaJIH.

5. YOepute U3 noJIy4eHHOU MOJAEIIA MOJIEKYJIbI OJIUH CBETIIbIN IMIapuK
6. 3anummTe GopMyITy YaCTHUIIbI, MOJICNIb KOTOPOH BBl COOpaJIH:
a) MOJICKYJISIPHYIO 0) MOJHYIO B) COKpAIIEHHYIO

Ha3zoBute vactuny.

CTPYKTYPHYIO CTPYKTYPHYIO

7. IlpucoeauHuTe K MOJEIHN IMOJTYYEHHOW YaCTHUIIBI MOJEIb PAJUKaJIa METHIIA.
8. 3amummTe GOpMyIBl BEIIECTBA, MOAEIH MOJIEKYIIBI KOTOPOTO BbI COOpan:
a) MOJICKYJISIPHYIO 0) MOJHYIO B) COKpAIIEHHYIO

CTPYKTYPHYIO CTPYKTYPHYIO

HazoBute BCIICCTBO, MOJCIIb MOJICKYJIbI KOTOPOI'O BbI CO6paJII/I.

CoxpaHuTe MOZEIb MOJIEKYJIbI IJIs1 CIIETYIOIIErO OMbITA.
10.CpaBHUTE MOJIEKYJISIPHBIE U CTPYKTYPHBbIE (POPMYJIbI BEIIECTB, MOJEIN
MOJIEKYJI KOTOPBIX BBl COOpau.

Cx0acTBO:

Pazmmuns:

Kaxk na3eiBaroT takue Beriecrna’

3 U3roroBjeHue Mojaesieil MoJsieKyJl OyTaHa U u300yTaHa

1.

3.

Cobepute 1BE MIApPOCTEPKHEBBIE MOJIEIH paJrKaia METHIIA U JIBE
IAPOCTEP>KHEBBIC MOJICIIA MOJIEKYJIBI TIPOTaHa (CM. OMKMCAHKUE B MPEBIIYIIEM
OTIBITE).

BossmuTe mapocTep:KHEeBYIO MOJIEh MOJIEKYJIBI IIPOTIaHa B YOepuTe U3 Heé
OJIVH CBETJIbIN 1Iapuk (0003HAYAIOIMNA aTOM BOJIOPO/Ia) OKOJIO MEPBOTO WIIH
TpeThero aToma yriepoaa. [Ipucoenuuure K moay4yeHHON MOJIEIN MOJIETh
paauKaga MeTHIA.

3anumure GopMysibl BEIIECTBA, MOJIETb MOJIEKYJIbl KOTOPOTO BBl COOpau:

a) MOJICKYJSIPHYIO ~ 0) MOJIHYIO B) COKpAIIEHHYIO

CTPYKTYPHYIO CTPYKTYPHYIO

HazoBwute BemecTBo, MOACIIb MOJIEKYJIBI KOTOPOTO BBl COOpAIH.

4. Bo3pMuTE MIApOCTEPKHEBYIO MOJIENIb MOJIEKYJIBI IponaHa u yoepute u3 Heé



OJIVH CBETJIbIN mapuk (0003HAYAOIINIA aTOM BOJOPO/Ia) OKOJIO BTOPOTO aToMa
yriepoaa. [lpucoeananTe K MOTydeHHOM MO MOJISNb paiukaia METHIIA.
5. 3anummTe GopMyIibl BEIIECTBA, MOJIENIb MOJIEKYJIBI KOTOPOTO BbI COOpAIH:

a) MOJICKYJISIPHYIO 0) MOJIHYIO B) COKpAIIEHHYIO
CTPYKTYPHYIO CTPYKTYPHYIO

HazoBuTe BemiecTBo, MOIENIb MOJIEKYJIBI KOTOPOTO BBl COOpAy.

6. CpaBHUTE COCTaB M CTPOCHHE COOPAHHBIX MOJICTICH MOJIEKYJI BEIICCTR.
Cxo0J1cTBO:

Paznnuns:

Kak Ha3pIBaroT Takue Bemiectna?

4 U3roToBjieHHE MOJEJIH MOJIEKYJIbI 3THJICHA

1. Ha aByx TéMHBIX 1Iapukax (0003HAYaIOT aTOMBI YIJIepoa) HaMEThTE MO TPHU
paBHOYIANEHHBIE IPYT OT ApYyra TOYKH, JIEKAIIUE B OJHOU IIIOCKOCTH, U
BCTABbTE B HUX MAJIOYKU-CIUYKU. (pUC.2).

2. Ha xax101 13 NOJIy4EHHBIX 3arOTOBOK IPUCOEAMHUTE K IBYM U3 TPEX
MaJo4yeK CBETJIbIE IIAPUKH (0003HAYAIOT aTOMBI BOJIOPO/Ia), & OCTABLIUMCS
MaJOYKU-CIIMYKU COEUHUTE TEMHBIE IIAPUKUA MEXKIY COOOM.

3. 3anumuTe GOpMyIbl BEUIECTBA, MOAEIb MOJIEKYJIbI KOTOPOTO BbI COOpau:

a) MOJICKYJISIPHYIO 0) CTPYKTYpHYIO

Hazosute BerecTBo, MOJI€]Ib MOJICKYJIBI KOTOPOTO BbI COOpaIu.

4. Kak Ha3bIBalOT XUMUYECKYIO CBSA3b, 00Pa3YIOUIYIOC MEXKIy aTOMaMHu
yTJIEpOJia B MOJIEKYJIE€, MOJICJIb KOTOPOU BBl COCTABUJIN?

5. O6’b$ICHI/IT€, SBJIAIOTCA 3TaH U 9TUJICH T'OMOJIOIaMU UJIN U30MEpPaMMU.
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Tema: CBoMCTBAa KMCJIOPOACOAEPKAINMX COETUHEHMN I

Ieab: ucciienoBaTh paCTBOPUMOCTh KUCJIOPOACOAEPKAIINUX BEMIECTB, U3YUUTh
UX KQa4€CTBEHHBIC PEAKIIUU
B pe3ynbraTe npoBeaeHus 1a00paTOpHO pabOThI CTYICHT JT0HKEH:
yMeTh:
e BBINOJIHATh XWMHUYECKUE OIBITHI, XapaKTEPU3YIOIIME CBOWCTBA TIJIMIEPHHA,
(dhopmannHa, yKCYCHOM KHCIIOTHI, TJIFOKO3bI, Kpaxmaia,
e 3HAThb:
¢ OCHOBHBIE KJIACChI KHCJIOPOJICOACPKAIINX OPTaHUYECKUX BEIIECTB, TUITMYHBIX
MPEACTABUTEIIEH U UX CBOMCTBA,;
HMEThb NMpeaCcTaBJ/IeHUe:
e O IPUMEHECHUHU XUMHUUYECKUX PEAKIIMH U MPOIYKTOB PEAKIIUU;
OO0opynoBanme: ITaTUB, IPOOUPKH, CIUPTOBKA, AEPKATEb.
XHMHYECKHE PeaKTUBbI: P-P TIIMIEPUHA, PACTBOP THAPOKCUIA HATPUS, P-P
cynbdara Meau, popMaliuH, p-p TIOKO3bI, YKCYCHAs KUCIIOTA, JIAKMYC, KpaxMmall,
HoJHas Boja .

COLEPKAHUE U NIOPAJOK BBIIIOJTHEHUSA PABOTBI:

OnbiTNel CBoiicTBa riiuuepuHa

Hanute B mpoOupKy 2 MJI pacTBOpa TUPOKCH]Ia HATPUS U 100aBUTH 1Mt
pactBopa cynbdara meau (11).K momydenHomy ocanky nob6aButh 1Mi pactBopa
rMIepuHa u nepemeniath. Yro Hadmonaere? CocTaBUTh ypaBHEHUE PEAKITUU.

OnbiTNe2: CpoiicTBa popmasinHa

Hanute B mpoOupky 2Mi1 pacTBOpa THAPOKCU/IA HATPHS U 100aBUTH 1M1 pacTBOpa
cynbdara menu (II).K momyuennomy ocaaxy npunuts v popmanuna. Cmech
HarpeTh HaJ| TUIAMEHEM CIIUPTOBKH (HarpeBaHue JOKHO OBITh pABHOMEPHBIM H
meuieHHbIM). YTto HabmogaeTe? CocTaBUTh ypaBHEHUS PEAKIUH.

OnbiTNe3: CBoiicTBa YKCYCHOM KHCJIOTBI

a) Hanute B nmpoOupky 1M1 pacTBOpa yKCYCHOM KUCIOTHI U 100aBUTh HECKOJIBKO
KareJsb JaKkMyca, 3aTeM MPWINTh | MJI pacTBOpa rupoKcuaa Hatpus. Yto
HaOmonaere? CoCTaBUTh YpaBHEHUE PEAKLIUU.

0) B npoOupky HamuTh 1M1 yKCYCHOM KUCIOTHI ¥ 100aBUThH 1M1 kapOoHaTa
Hatpusi. Uto Habmogaete? CoCcTaBUTh ypaBHEHUE PEAKITUH.

OnbiTNe4: CBoiicTBa YriieBo0B (MOHOCAXAPU/I0B)

a) Hanuteb B mpoOupky 2mi1 pacTBOpa TUAPOKCHIA HATPUS U 100aBUTH 1M
pactBopa cynbdata meau (11).K momyaerHOMY 0canKy NPUIUTH 1 MIT TITFOKO3BI.
Yro Habmogaere? CocTaBUTh YPABHEHHSI PEAKIIUH.



0) [TonyyeHHyr0 cMech HarpeTh HaJl IJIaMEHEM CIIUPTOBKH (HarpeBaHUe JOJKHO
OBITh paBHOMEPHBIM U MeJJIeHHBIM). UTo Habmonaere? CocTaBUTh ypaBHEHUE
pEeaKIMH.

OnbiTNeS: CBoiicTBa KpaxmaJja

Haceimate B ipoOupky It kpaxmana u npuinTh 1mi1 Boabl. B36onTars. K
MOJIy4€HHOMY PacTBOPY A00aBUTH HECKOJIBKO Karelb CIIUPTOBOTO pacTBOpa Hoa.
Urto nabmoaaere? CoCTaBUTh CXEMY PEaKIIUU.

Cnenaiite BeiBOI: 3anosHuTe Tabnuiy. [lepeuncianTs BeniecTBa, NpUMEHIEMbIC B
Balliel Oy TyIen CrenralibHOCTH.

Haspanue Puznueckne XHUMUYECKHE O061acTh NPUMEHEHHUS
BEILECTBA CBOMCTBA CBONCTBA peakuuu

WJIY TIPOJTYKTOB
peaKuuu
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Tema: U3yueHne cBOiiCTB 0eJIKOB

Henanb: uccnenoBanre MUIIEBBIX MPOAYKTOB (MOJIOKA, KYPUHOTO SIA, KYPHHOTO
OyIbOHA) HAa HAJTUIHE OSITKOB.
B pe3ynbTaTte u3ydeHus IUCUUILTMHBI CTYJEHT JT0KEH:
yMeThb:
o BBIMOJHATH KAU€CTBEHHBIE PEaKIIMu Ha OCNKH;
3HATh:
¢ HA3BaHUS KAUYECTBEHHBIX pEaKIINil Ha OEJIKU;
¢ CTPOEHHE MOJIEKYJIbI O€JIKa;
o IPUYMHBI ACHATYpauuu OeJika;
UMeThb NpeAcTABJIEHHE:
e O [IPOCTPAHCTBEHHOI CTPYKTYpE MOJIEKYJIbI O€lKa;
¢ O KQUECTBEHHOM aHAJIM3€ MUILEBbIX IPOIYKTOB.
OO0opynoBanme: ITaTUB, IPOOUPKH, CIUPTOBKA, AEPKATEIb.
XHUMHYeCKHE PeaKTUBbI: MOJIOKO, KypUHBIN OYJIbOH, BOJIa, PACTBOP SMYHOTO
Oeska, KOHIIECHTPUPOBAaHHAs a30THAast KUCJOTa, 2%-HbI pacTBOp cynbdara
meau(1l), 10%-ub1it pacTBOp TUAPOKCHIA HATPUS, YKCYCHAS KUCIIOTA.

COIEPKAHHUE U MMOPAJOK BBIIIOJIHEHUS PABOTDI:

OnbiTNel: PacTBopenne 0eJIkOB B Boje

a) Hanute B mpobupky 1 mu1 Mosnoka u 106aButh 1 mMit Boasl. UTo Habmomaere?
CocTaBuTh CXEMy peakiu.

0) HaUTH B TpoOUpKy 1 MJ1 siuuHOrO Oenka u 106aBUTh 1 Mi1 BOJbI. UTo
HaOmogaeTe? COCTaBUTh CXEMY PEAKIIMH.

OnbITNe2: /lenarypanus Oeska

a) Hanute B mpoOupky 2 mu Mosoka. s ornenenus 6enka npuieiTe HECKOIbKO
Kanesiab YKCYCHOM KUCIOThl. UTo HaOmogaere? COCTaBUTh CXEMY JIEHATYpalluH.
0) Hanute B mpoOupky 1 M1 BogHOTO pacTBOpa KypuHOTo siinia. Harpers. Uto
HaOmonaeTe? YKa3aTh CTPYKTYphI Oelika, M3MEHSIOIINECS MIPU JeHATYPaLHH.

OnbiTNe3 KavyecTBeHHAs1 peakius Ha 0eJIOK (KCAHTONPOTEMHOBASN)

a) Hanute B mpobupky 1 mMi1 Mosioka v T06aBUTh HECKOIBKO Kareih
KOHIICHTPUPOBAHHOW a30THOM KHcIoThl. CMech HarpeTh. UTo HabmrogaeTe?
CocTaBuTh CXEMy peakivu.

6) Hanute B mpoOupky 1 mMi1 kypruHOTro OyibOHa U TPUOABUTH HECKOIBKO Karleb
KOHILICHTPUPOBAHHOM a30THOM KUCIOThI. Harpets. COCTaBUTH CXEMY pEaKLUU.

OnbiTNe4 KavecTBeHHast peakius Ha 0esiok (OumyperoBasi)
a) Hanute B npoOupky 1 mu cynbdarta meau u 2mi rufpokcuaa Hatpus. K



MOJIyYeHHOMY OCaKy 100aBuTh 1 Mi1 Mmonioka. Uto Habmomaere? CocTaBUTH
CXEMY peaKIIHy.

B) Hanmute B ipobupky 1 M cynbdara Meau u 2mit ruapokrcuaa Hatpus. K
MOJTyYeHHOMY OCaJKy 100aBuTh | Ml KypuHOTO OynboHa. UTo HabmogaeTe?
CocTaBUTh CXEMY peaKIuu.

CneqaiiTe BbIBO/:

- 0 pacTBOpPEHUHU OEIIKOB B BOJIE;

- IEPEUUCIUTH CIIOCOOBI OOHAPYXKEHUS OEIKOB B MPOAYKTAaX MUTAHUS;
- IEPEYUCIIUTh PUYNHBI I€HATYpPaLIUH.
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Tema: UnenTu(puKanus OpraHuyecKuX coeAMHEeHu
Henab: kauecTBEHHOE omnpeaeieHue (QYHKIHMOHAIBHBIX TPYyNN OPraHUuYECKUX
BEILECTB.
B pe3ynbTaTte npoBeaeHus MPaKTUIECKON pabOThI CTYACHT JIOJKEH:
yMeTh:
e IIPOBOJUTH KAaYECTBEHHBIE PEAKIMU HA KUCIOPOACOAEPKAIUE OPTaHUYECKHE

BCIICCTBA,

¢ COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIIUN

3HATh:

¢ OCHOBHBIE (DYHKIIMOHAJIbHBIE IPYIINbI OPraHUYECKUX BEIIECTB;

UMeThb NpeACTABJICHHE:

¢ 0 KQYECTBEHHOM aHAJIN3€ MUILEBBIX IPOLYKTOB, MEAUKAMEHTOB U TIOJMMEPOB.
OO0opynoBanme: ITaTUB, IPOOUPKH, CIUPTOBKA, AEPKATEb.
XuMHYeCKHE pPeaKTHBBI: HUcnbITyeMble pacTBophl (Nel, No2, Neo 3), makmyc,
MeJHasi MPOBOJIOKA, PAacTBOP THAPOKCHIIA HATPUSA, PacTBOp cCylibdaTa MeIH,
pacTBOp NEpMaHraHara Kajaus, HogHas BOJa.

COJEPKAHUE U NNOPAAOK BBIITIOJIHEHUSA PABOTBI:

OnbiTNel OnpenesieHne OPraHoJIeNTHYIECKUX CBOMCTB
PaccMoTpuTe  mpeiokeHHble — pacTBOpbl  BemiecTB.  Ompenenure  HUX
OpraHoJIENITUYECKHUE CBOMCTRA (3amax, BET). 3aUIIUTe HAOII0ICHHUS.

OnbiTNe2: [IpoBeneHne KaUeCTBEHHBIX PeaKIMi
C moMonipbl0 MUHUMAaJIBHOTO YHCIIA PEAreHTOB (yKa3aHHBIX B Hadalle padoOThI)
onpenenutsb coaepxumoe mpooupok (Nel, Ne2  Ne3). 3anumiure HaOIIOICHUS.
Hanuimre ypaBHEHHs] COOTBETCTBYIOIIUX PEAKIUH.

Crenaiite BBIBOJ: YKa3aTh, K KAKOMY KJIaCCy OPTaHMYECKUX BEIIECTB OTHOCSITCS
uccaemayembie pactBopsl ((Nel, Ne2, Ne 3). 3anonHuTh TaOIUILY:

Nenm

Hassanwue kitacca
BEIIECTB

Ha3Banue kaueCTBEHHON peakuu

Ha3zBanue peaktusa

[am—
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