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IlossicHuTe/ILHAA 3almucKa

MeToauueckre yKa3aHusi K JjabopaTopHbIM paboTaM U TpaKTU4eCKUM
3aHATUSAM TI0 guciuruiiHe OY1.12 «Xumus» pa3paboTaHbl [Jjisl  CTYAEHTOB,
obyuarormuxcs 1o npodeccuu 23.01.03 ABTOMEXaHHK.

YuebHass MeToiuuecKasi pa3paboTka MO AUCLUIUINHE «XUMUS» COJEpPXKUT
TEeOpeTUUeCKUM W TIpaKTUUeCKUid MaTepuaa: pa3paboTKu J1abopaTopHbIX U
TPaKTUUECKUX 3aHATHM, PEKOMEeHAIMKU T10 TeXHUKe 0e30MacHOCTU mpu paboTe C
pa3/IMUHbIMKA pEeaKTHBaMM, YKa3aHUs, TO3BOJISIIOLIME CTYAEHTY CaMOCTOSITEeTbHO
pa300paTkCs ¢ pellieHreM 3a/au 1o JUCLUTIMHE.

BrimosiHeHre oOyuaroluMucs 1abopaTOpHBIX pabOT M TMPaKTHUYECKUX
3aHSTUM HarpaB/IeHO Ha:

- 0000Omjenre, cucTeMaTH3al[dl0, VIAyO/leHWe, 3akperyieHHe —TI0yUYeHHBIX
TeOpeTUYeCKUX 3HAHUH M0 KOHKPETHbIM TeMaM AUCLUIUIUH U TIPo(deCcCuoHa/IbHbIX
MOZyJeu;

- (opmupoBaHUWe yMeHMWM TPUMEHSTh I[IOyYeHHble 3HAHUSI Ha TMPaKTUKe,
peasiM3alLyio eJUHCTBA UHTe/IeKTya bHOW 1 MPaKTUUYeCKOW JesiTe/IbHOCTH;

- pa3BUTHE WHTE/UIEKTya/JbHbIX yMeHHWW y OyAaymmx  CreluaaucTOB:
aHa/IMTUUeCKUX, TIPOEKTHPOBOUYHBIX, KOHCTPYKTUBHBIX U /IP;

- BbIpaOOTKY TIpU pellleHWd TIOCTaB/I€HHBbIX 3aJau TaKWxX MpodeCcCuoHaaIbHO
3HaUMMBIX KauecTB, KaK CaMOCTOSITe/IbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb,
TBOpYeCKasi UHULIUATHBA.

Benyiileli AMJaKTAYeCKOW  11e/bl0  JIaBOpAaTOPHBIX  paboT — sB/sieTCS
JKCIepUMeHTalbHOe MOATBEPKeHHe U TIPOBepKa CYIeCTBEHHBIX TeOpeTUueCKuX
TOJIOXKeHUH (3aKOHOB, 3aKOHOMEPHOCTEN).

Benyieri OuakTAYeCKOW LeJbK)  TMDAKTUYECKWX  3aHITHUH  SIBJISIETCS
dbopMUpoBaHUe TpPaKTUYECKUX YMeHUW — MpodeCcCUOHATbHBIX —(BBITOMIHSTh
oripefieJieHHble  [IEMCTBUsS, oOrepalud, HeoOXoouMble B TOC/eAyIOIIeM B
npodeCcCUOHA/ILHOM ZiesITe/TbHOCTH) WX yueOHBIX (pellaTh 3a/jauu 10 MaTeMaTHKe,
($u3uKe, XMMHUU, MH(OPMATHKe U Jp.)

B Xope BbinosiHeHUs1 3aJjaHuil j1abopaTopHOii paboThl y 0OyYaroImuxcs
GhopMUPYIOTCSI TIpaKTUUeCKHEe YMEeHHWSI W HaBbIKM OOpallleHUs C pa3/InyHbIMU
npubopamMH, yCTaHOBKaMH, JabopaTOpHBIM 0OO0OOpyZOBaHWEM, arraparypow,
KOTOpbIe MOT'YT COCTaB/ISITh YaCTh MPO(eCcCHOHaTbHOM MPaKTUYeCKOUW MOATOTOBKH,
a Take HCCaeoBaTeNbCKUe ymeHUs: (HabmromaTh, CpaBHUBATh, aHAIM3WPOBaTh,
yCTaHaB/IMBAaTh 3aBUCHMOCTH, [e/aTh BBIBOAbI M 0000I[eHHsI, CaMOCTOSITe/IbHO
BeCTU UCC/IefiloBaHUe, 0OPMJISIT Pe3y/IbTaThl).

CopepkaHueM MpaKTUUYeCKUX 3aHSATHN SIBASIOTCS pellleHre pa3HOro pofa
3a7ja4, B TOM 4YMC/e MpodeccUoHaNbHbIX (aHaaU3 MPOU3BOJCTBEHHbIX CHUTYaLWH,
peliieHue CUTYaL[MOHHBIX TIPOU3BO/ICTBEHHBIX 3a/1au, BBITIOJTHEHe
rpodeCCUOHA/IBHBIX (PYHKI[MH B [€JI0BBIX UrPaX U T.1.) BLIMOJHEHUE BEIYUC/IEHUH,
pacueToB, uepTexked, pabora ¢ W3MepUTeTbHBIMH MPHUOOpPaMH, 000pYyZOBaHUEM,
anmaparypoii, paboTa C HOPMaTUBHLIMM [JOKYMEHTaMM, WHCTPYKTUBHBIMU




MarepuasaMH, CIPAaBOUHUKAMM, COCTaB/ieHHWEe IPOEKTHOM, IIJIaHOBOW U [Ipyrou
TeXHUYECKOM U CTlelIMa/IbHOU JOKYMEHTALUu U Ap.

CoctaB M copepkaHWe TPAKTUYECKUX 3aHSITHUM HampaBleHbl Ha
dbopmupoBaHue 00IMUX U MpodeccoHaTbHBIX KOMITETEeHIHH.

OreHKH 3a BBITIOJTHEHWE ab0paTOpHBIX pPaboOT ¥ MpaKTUUeCKUX 3aHSTUN
BBICTAB/ISIIOTCSA 110 TIATHOQ/IIBHOM CHCTEMe UM YUMTBHIBAIOTCS KaK TIOKa3aTesH
TeKyIIle ycrieBaeMOCTH 00yJaroIuXcsl.

[Tpofo/mKUTETLHOCTD JTab0paTOPHOM pabOThI U MPAKTUUECKOTO 3aHATHS He
MeHee 2 aKaJieMUueCKHX 4acCoB.
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ITopsagok padoThI

JlabopaTopHble ¥ TIpaKTMUeCKWe paboThl 110 XWUMWUU TIPOBOASATCS B
CrieriaibHO 000pyI0BaHHOM XUMHYEeCKOM KaOuHeTe. BrirosiHeHHe paboT CBsi3aHO
C MCTIONhb30BaHUEM 000pY/IOBaHUS, XUMUUYECKOW MTOCY/Abl ¥ PEaKTHBOB, CTIOCOOHBIX
HaHeCTW TpaBMbl TMpM HeymesioM obpaiieHud. [103TOMY CTYAeHTBI [JOJDKHBI C
TIePBBIX JHEM TIpUyYaThbCsl K aKKypaTHOM M BHUMaTe/bHOW paboTe, CTporomy
CoOJTIOfIEHUIO TTPaBU/T TEXHUKHU 0€30T1aCHOCTH.

[Ipu paboTe B XUMHUUECKOM KaOuHeTe He0OXOJUMO TIPHEP)KUBAThCS
C/IeAYIOLMX TPaBUIT:

1. PaboTbI MPOBOAUTL UHAUBUAYATbLHO, COO/IOAATh TULLIUHY.

2.I1peBapUTeIbHO MMOBTOPUTH TEOPEeTHUYECKH MaTeprasl COOTBETCTBYHOIIei
I71aBbl ¥ 03HAKOMUTBLCS C COfiepyKaHueM MpaKTHUeCKoi paboThI.

3. TlpoBepuTh HanmMuve HeobX0AUMOTO 0OOPYZIOBAaHWS W PEAKTHBOB IS
JaHHOM paboThI.

4. YACHUTb U TOUHO COO/MIOAATE TIOPSIIOK M TI0C/IeZ0BaTe/IbHOCTE OTepaliii,
yKa3aHHBIX B PyKOBO/ICTBE.

5. CobmogaTh Bce Mephl IPeIOCTOPOKHOCTH, YKa3aHHbIE B UHCTPYKI[UU WIH
COOOII[eHHbIE TTPeIBAPUTETHHO YCTHO.

6. BHUMaTe/lbHO CAeIUThL 3a XOJAOM OMbiTa. B c/yuae HeygauHOU
TIOCTAHOBKH OITbITa, TIPEXKJIe UeM ero MOBTOPUTD, CIelyeT YCTaHOBUTh NIPUUWHY; B
COMHUTEJIbHBIX CTy4asix 00palarhbcsi K Tpero/jaBaTelito.

7. Bce 3amucu HabmroeHWM [enarh Cpas3y >Ke TOc/ie OKOHYAaHUs OIbiTa B
Tanke /75t iabopaTopHbIX paboT.

8. [Tocsie okoHYaHUS pabOThI BBIMBITH UCTIOb30BAHHYIO TTOCYAy ¥ TIPUBECTH
pabouee MeCTO B TIOPSIZIOK.

9. CnaTh peakTUBBI IIPeIIOaBaTesito.

OtueT 0 paboTe JO/KeH CofiepyKaTh CieAyIOIIye CBe/leHUs:

1. Homep paboThI.

2. Ha3Banue paboThl.

3.1lens paboThl, pabouee 3a/1aHue

4.Matepuarbl, 000pyi0BaHUe, peaKTUBBI

5. Kparkoe onurcanue xozia paboThl C yKa3aHHeM yC/IOBUM MPOBeIeHUs OTbITa.
6. HaGmonenusi.

7. YpaBHeHHUs TIPOTEKAIOLIUX PeaKLUi.

8. PacueTsl, TabuIbl, TPadUKU.

9. OTuéT 0 paboTe ohopmsieTcs B BU/ie TaOIUITbI:

Ne un Yro Habromanu? Y XP. BoiBogpbl
Ha3BaHUe
OIbITa

10. BoeiBOARI.
11. OTBeTbI Ha KOHTPOJIbHBIE BOIIPOCHI

OTueT o ripofiesiaHHOM paboTe MpoBepsieT MperojaBare/ib.




TEXHUKA BE3OITACHOCTU ITPU PABOTE B XUMUYECKOUI
JIABOPATOPUUA
OO0mue Mepbl 0€30MaCHOCTH

[ IToMHUTE, UTO XMMHUUECKast T1abopaTopusi — MeCTO TTOBBIIIIEHHOW OITaCHOCTH.

[ 3arpelijaeTcsi MPUCTYIIATh K BLIMTOTHEHHIO PaboThI 6e3 pa3perieHus
TIperofiaBaresisi Wix 1abopaHTa.

0 B nabopatopuu HeoOX0AMMO HaXOJUTHCS B 3aCTETHYTOM JIabopaTOpPHOM Xasiare.
ITpu cebe f0/mKHO OLITH HEOO/IBIIIOE TIOJIOTEHIIE /1S PYK.

[ Bo Bpemsi paboThl B XUMHUUECKOM JlabopaTopuy cobmroaiiTe TUIITMHY, TTOPS/IOK,
YUCTOTY. AKKypaTHO oOpailjaiiTech C XUMHUUeCKOM MoCyzoi, mprubopamu U
peakTUBaMH.

0 He momyckatiTe mornaZiaHus B 171a3a 106010 BelrlecTBa. [IJis 3aIUTHI 171a3 Jyyllle
WCTIO/Th30BAaTh 3all[UTHBIe OUKW MU MacKy. CTyaeHTaM, HOCSIIM KOHTAaKTHbIe
JIMH3BI, HEOOXOAMMO UMEeTh NP cebe KOHTelHep i X XpaHeHus. HekoTopbie
e/IKie ¥ TOKCHYHbIE BeITleCTBa JIETKO a/[COPOUPYIOTCS Ha TTIOBEPXHOCTU
KOHTaKTHBIX JIMH3. DTO MOXXET BbI3BaTh O0J/Ie3HEHHBIE OIIYI[eHUS WITH
ToKpacHeHue 171a3. [1pu nmepBbIX IIpU3HaAKaX HEYI00CTBa UM pe3u B I/a3ax
HeoOXOZMMO CHAITh KOHTAKTHbBIE JTMH3bL. Ha /1ab0paToOpHBIN IMPaKTHKYM JTyullle
BCET0 MPUXOUTh B OUKaX.

[ He HarpeBaiiTe, He CMeIlIMBaiTe, He jieliTe M He B30aThiBaliTe peaKTHUBbI BO/IM3H
oT iviia. Beerzia HaripaBsisiiiTe TOp/Io cocy/ia OT Jivlia U Tesia. He HampaBiisiiTe
ropJio COCy/la B CTOPOHY paboTaroiux 1mobam30CTy TOBapHILEH.

0 Hukorya He HabupaiTe )KUAKOCTh B TTMIIETKY PTOM, BCer/ia MoJ/Ib3yUTeCh rpyliei
W ripucriocobnenvieM A1t orbopa mpo6. [TomHNUTE, UTO Maphl BCEX OpraHuyeCcKUX
PacTBOpHUTE/IEN TOKCUYHBI, 0COOEHHO B OOJIBIIIMX KOHI|EHTPALIMSIX.

[ M36eraiiTe BAbIXaHUS TTAPOB W/ TIBLTH BEILleCTB, C KOTOPbIMHU BbI paboTaete. Co
BCEMU TIBIISAIIVUMU WM TTapAIIMMU BelljeCTBaMH pab0ThI TTPOBO/ISAT TOMBKO B
BBITSDKHOM I1TKady C OIMyITIIeHHBIMH CTBOPKaMHU, HajieBasi 3all[UTHbIE TIepUaTKy.

[ ByzibTe 0CTOPOKHBI C CUJILHBIMHU KHUC/IOTaMH U I1iejiouamMu. Hukorza He
nobaBsiiiTe BOAy K KOHI[EHTPUPOBAHHBIM KHUC/IOTaM M TBEP/BIM Iijesiodam. [1jist
TIPUTOTOBJIEHUS pa30aB/IeHHOT0 PacTBOpPa KOHILIEHTPUPOBAHHYIO KMC/IOTY TOHKOH
CTPYMKOM MPUIMBAIOT B BOAY MNP TTOCTOSTHHOM TlepeMellMBaHUU U OXJIaXKAeHUH.
[Tpu pacTBOpeHUH I1je/iouu ee 00aB/SIOT B BOAY Ma/eHbKUMHU KyCOUKaMU, TaKKe
TIPU TIepeMellBaHUM U OX/IaXKJeHUH.

[ TIpu paboTe B BLITSDKHOM ITKady He cieflyeT HaK/IOHATLCSI BHYTPb pabouero
o0beMa BBLITSDKHOTO ITKada, TakK Kak Mapbl ¥ MeJIKe YaCTULIbI PeaKTHBOB TIOTOKOM
BO3/lyXa YHOCSITCS BBepX Y MOTYT MOMacCTh BaM B JIUI[O, AbIXaTe/IbHbIe MyTH U
I71a3a.

[ Hukorza Huuero He TIpo0OyiiTe B 1JabopaToOpHH Ha BKYC, ayke eC/Id Bbl YBePeHbI B
Ge3omacHOCTH BelllecTBa (HampyMep, caxapo3a Wiu XJI0puj, HaTpusi). B
CJIeIyIOIIUM pa3 Bbl CTy4aiiHO MO>KeTe TOMpo00oBaTh sJOBUTOE BeIIleCTBO.

[ He nmpuHMMaiiTe THIIY, He TIeliTe ¥ He KypuTe B labopaTtopuu, TeM OoJjiee He
WCTIONb3YUTe /sl IpHeMa MUIIY WK BOAbI JIaO0OpaTOPHYO TIOCY/Y.



0 He ocrtapnsiiTe 6e3 mprcMOTpa JIeHCTBYIOIHE YCTAHOBKH, He ITopyJaiTe
TOBapHIllaM Hab/Fo/leHHe 3a YCTaHOBKaMU, He BBIIIEeIIINMU Ha PEeXKUM.

0 He momyckatliTe HarpeBaHUsI 3aMKHYTOM CUCTEMBI JIFOOOTO THUTIA — 3TO MOXKET
TIPUBECTH K B3PBIBY B pe3y/ibTaTe Pe3KOro MOBLILIEHUS JaBeHus TapOB B CUCTEME.
[ Ecmu Kakye-To 3Tarbl paboThl BaM HETIOHATHBI UJTH BBI3BIBAIOT COMHEHHE,
00si3aTe/TbHO MPOKOHCYTIETUPYUTECH C TIPero/jaBaTesieM.

IToxxapoonacHoCTb

[ ITomHUTE, YTO MHOTHE OpPraHAueCKUe >KUJKOCTH U UX Mapbl MOTYT JIETKO
BOCTUIaMeHAThCs. Hanbosiee omacHbI JieTKo/ieTyure BelllecTBa, Takre Kak
JMVUSTUIOBBIN U MIEeTPO/IeHbIN 3(UPbI, C/I0XKHBIe 3(DUPHI, alleToH. s HUuX
CyLL[eCTBYeT CIleliia/IbHbIii TEPMUH — JIETKO BOCTI/IaMEHSIFOIIUeCs KUAKOCTH
(JIBXK). B 3ToM oTHOIIeHHY HarboJsiee oraceH AUATUIOBLIN 3(Up, UMeroIrii
HU3KYI0 TemIeparypy camoBOCIIJIaMeHeHUs, paBHyto 164 °C.

[ JIBXK 10/DKHBI HAXOAUTHCS Ha BailleM paboueM MecTe TOJbKO B MUHHMMaIbHOM
KOTM4YeCTBe, HeOOXOJUMOM /I/Is BBITIOJTHEHUSI pabOThI.

[ Pabory ¢ JIBXK Ha/j0 TPOBOAUTE TOMBKO B BHITSDKHOM IIKad)y, HeJb3sl IOy CKaTh
KOHTAKTa MX MapOB C OTKPBITbIM IJTaMeHEeM, 3/IeKTPONPOBOJKOM,
3/1eKTPONprubopaMu U IpyrUMH BO3MO>KHBIMU UCTOUHMKaMU BO3TOpaHUsI.

0 ITepen HauasioM paboThl € 3(prpoM UM JIFOOBIM APYTHUM JIETKOJETYUUM U
JIeTKOBOCII/TAaMEHSIFOIIUMCS BelljeCTBOM TpeyrpeanTe 06 3ToM paboTaroiux
PSIZIOM C BaMH, UTOOBI U36eKaTb CTy4aiiHOTO MCTIO/Ib30BaHUSI OTKPBITOTO TIJIaMEHH.
[ 3arperriaetcst HarpeBaTh JIBJK Ha OTKpPBITOM TIaMeHH, BOIM3K OTHS U/TH B
OTKPBITOM cocyze. 151 HarpeBaHuUsl OpraHUYeCKUX XKUAKOCTel yullie IpUMeHSTh
BOJSTHYIO WJIM MaC/IsTHYIO 0aHI0, 3/1IeKTPUUYECKYIO T/TUTKY C 3aKPBITOM CITUpasbio.

[ Henb3s1 MCIIO/Ib30BaTh [i/1s1 HArpeBaHUs JKUAKOCTEeU CTeK/ISTHHYHO MOCYLY C
TpelrHaMu. B nporjecce HarpeBaHus TpelHa MOXKeT YBeTUUUTHCS U
CTEKJ/ISTHHBIM COCY/, JIONTHEeT. JTO NpUBeJeT K MONaZaHui0 PACTBOPUTES Ha
HarpeTyro NTOBEPXHOCTb Y MOXKET CIIPOBOLIMPOBATH MOXKap.

[ He 3a0y/1bTe MOMOXKUTh «KUTIeJIKA» B HarpeBaeMyt0 KUJKOCTh /10 Hauasa
HarpeBaHUsl. 3amnpelaeTcs K1acTh «KUMeJKU» B HarpeTyto [0 KUMeHHUs KUAKOCTb,
TaK Kak IPU 3TOM MOKeT MPOU30UTH OypHOe BCKUIIaHue, BbIOPOC XKUJIKOCTU U3
niprbopa. ITo MOKeT MPUBECTH K BO3TOPaHHUIO UM 0’KOTaM y paboTaroIiux.

0 Eciu mpou30111/10 Bo3ropaHye Ha paboyeM MecTe, OTK/TIOUUTe BeHTHIISLIUIO,
3/IEKTPUUECTBO 00IIMM PyOUTLHUKOM, TI030BUTeE TIperiojaBate/isi Wiu jabopaHTa.
Hebosb1110i1 ouar BO3ropaHUs 3achIIbTe 1eCKOM WK HaKpO#Te acOeCTOBbIM
ofesiioM. B ciyuae Bo3ropaHusi Ha GOJIBIIION TJIOLA/I UCTIONB3yUTe
OTHeTYLLIUTe/Tb U BLI30BUTE TIOXKAPHYIO KOMaH[y, He rpeKpaiiiast 60pOThCsi C OTHEM.
[ He neITaliTeCh TYIIMTH OYar BO3ropaHusi BOAOK. JTO He3(P(PEeKTUBHO, eC/IU TOPUT
He CMelIMBaroLeecs C BOAOM BelleCTBO, U OMAaCHO, eC/IA 3aropeBllieecs BeleCTBO
CroCcOOHO BCTYTaTh C BOZIOM B peakLuIo.

[ He npoBoauTe TeperoHKy JitoObIX OpraHuueCcKUx BelllecTB [JOCyxa, B Koibe
o0si3aTeTbHO /IO/PKHO OCTAaThbCsI He MeHee 2 — 3 MJT )KUJKOCTH.



ITepBas MoMoOIIb NPU HECYACTHBIX C/TyUasAX
Heco0/roeH1e TeXHUKH 0€30IacHOCTH MOXKeT MPHUBECTH K HeCUACTHBIM
cIydyasim.

[0 B cityuae nro6oro, Jaxke He3HAUMTETLHOTO Ha TIEPBbIH B3IVISI/ IPOUCITIECTBHUS
HeMe/IJIeHHO TI0CTaBbTe B M3BECTHOCTh MPerno/jaBare/isi.

[ TTpu JileTKOM TepMHUUeCKOM OyKOoTe TIopakeHHbIM yJ4acTOK C/ielyeT OOMBITh CTpyei
X0JIOAHOMW BO/IbI U 06paboTaTh STU/IOBBIM CITUPTOM. [1pU CUTBHBIX OXKOTax
ropakeHHOe MeCTO OOMBITb CTPYel XOI0HOM BOAbI M 00paTUTHLCS K Bpaydy.

[ ITpn o’korax 6pOMOM ITPOMOMTE TTIOpPa’keHHOe MeCTO MPOTOYHOI BOZIOH, a 3aTeM
10% pactBopoMm THOCY/b(MaTa HaTtpus. [Toce BabixaHUs MapoB Opoma ciiefyeT
TIOHIOXaTh Pa30aB/ieHHBIA PACTBOP aMMUAKa 1 BBINTH Ha CBEXKUN BO3AYX.

[ Ilpu oxorax (heHOJIOM WM €r0 PACTBOPOM MPOTHUpPaiTe 1Mobe/eBIINiA y4acTOK
KOXKU CIIMPTOM WJ/IM IJIMLIEPUHOM 10 TeX MOp, TTIOKa He BOCCTaHOBUTCS ee
HOPMaJIbHBIU LIBET, 3aTeM NPOMOMTE BOAOW U HAJIOXKUTE KOMIPECC U3 BaTbl WU
MapJiv, CMOYEHHOM TTUL[€PUHOM.

[ TIpu moria/jlaHUM Ha KOXKY KMCJIOTBI HeOOXO[UMO CMbIBAaTh ee TIPOTOYHOM BOZIOH B
TeyeHUe 15 MUH, 3aTeM MOPa)KeHHbIM YUaCTOK MPOMBITE 2-3% pacTBOPOM
TIUTHEBOM COJbI.

[ Ilpy nonaZilaHWM Ha KOXKY LLeJIOYM TaKXKe CMbIBaWTe ee MPOTOYHOM BOZOU B
TeueHue 15 MUH, a 3aTeM 0OpaboTaiiTe MOpa)kKeHHbIN yuacTok 2-3% pacTBOPOM
YKCYCHOM WM OOpHOM KUC/IOTHI.

[ AMMMaK ¥ aMUHBI IOYTH He [IeMCTBYIOT Ha KOXY, OJHAKO TIPU TMOMNaJIlaHWH B IJ1a3a
MOTYT BbI3BaTh UX CU/IbHOE TIOpa)keHHe. B 3ToM ciyuae 171a3a He06X0JuMOo
TIPOMBITH CTPYeU BO/IbI U 3aTeM C/1abbIM PaCTBOPOM OOPHOM KHUC/IOTHI.

[ Tlpu moriajaHuM JIFOOBIX BEIIeCTB B I71a3a TIIAaTe/IbHO MPOMOKTe UX OOJBIITHUM
KOJTMUeCTBOM MPOTOYHOM BOABI U 00s13aTeTbHO 00paTrTech K Bpauy.

[ TIpu Bo3ropaHuu ofieX</Ibl Ha UesioBeKe HabpoCkTe Ha Hero0 BOMIOUHOE Ofiesiyio
WM Mro0yTo TUIOTHYIO TKaHb, UT0ObI cOMTE TutamMst. He mo3Bossiite
rocTpaZiaBilieMy 6exaTb, 3TO YCUIUT FOPeHue.

[ ITpu nmope3ax 06 OCKOJIKY CTeKJIa B TePBYI0 ouepe/b yZaJuTe UX U3 paHbl, Kpas
paHbl Ae3nHPuIupyiTe 3% COMPTOBLIM PaCTBOPOM MO/la U HAJIOXKUTE CTEPUTbHYIO
TIOBS3KY.

ITopsAAoOK 3aBepIeHUs PadoThI

[ TTo okoHYaHMY pPabOThI BLIK/IFOUUTE UCTOUHUKK HarpeBa, 0K IUTeCh
OXJIAXKJIEHHsI BCeX HarpPeThIX YacTel MPUOOPOB U TOMLKO OC/Ie 3TOT0 MPUCTYIIAaNTe
K pa300py yCTaHOBKHU.

[ CobpaHHbIli B IpoLiecce MeperoHKH JUCTU/ISAT Mo/, PYKOBOZICTBOM JlabopaHTa
TiepeHecuTe B Crel[Ha/IbHO OTBEJIEHHYO /Il HETO CK/ISTHKY, He OCTaBJ/ISITe ero B
Kos10e. TBep/ible BellleCTBa MepeChINbTe B CTEK/ISHHBIE TVIOTHO 3aKPbIBAIOIIHECS
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y3bIPBKU UM 0aHKH, CHAO)KeHHbIe YUeTKUMH HaTIHMCSIMU, COZIeP>Kall[uMHU
Ha3BaHMe BelllecTBa U ero Jopmyiy.

0 Octatku opraHuueCcKNX PacTBOPUTE/IeH BbiieiTe B OaHKY /s C/TUBA.
3arpelljaeTcsi BbUIMBaTh OpraHAueCKre paCTBOPUTE/M B PAKOBHHY, a TaKXKe
BbIOpaChIBaTh OCTATKH TBEP/BIX BEIIECTB B MyCOPHYIO KOP3HHY.

[ BeimoiiTe 3a coboii mocyay, caaite pabouee MeCTo Jie>KypHbIM TI0 jlabopatopuu
WM J1abopaHTy.
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NucTpykiusa
o s1aboparopHoii padore Ne 1.

Tema: OOHapy>keHHe yI/iepo/ia ¥ BOZOPOZa B OPraHuyeCKoM COeZIMHEeHUH.
Ob6Hapy»keHue rasioreHOB (1poba betinbiiiTeiiHa).

Ilennb padoThI:

-BBISIBUTH 3/IEeMEHTHBIM COCTaB UCC/IeyeMOro OpraHuueCcKoro BelllecTBa
(MpefenbLHOTO yI/IeBO0PO/ia) XUMHUUYeCKUM MeTO/IoOM KaueCTBEeHHOTO aHa/I13a;
-popMHUpOBaTh yMeHUs TIPOBOAWUTEL Hab/HO/IeHUs U [leflaTh BbIBO/bI, 3aITUChIBaTh
ypPaBHEHMsI COOTBETCTBYIOIINX peaKLIUii;

-opMHUpOBaTh CITIOCOOHOCTb K CAMOCTOSITe/TbHOMY TPHOOPeTeHNI0 3HAaHUM;
-pa3BUBaTh YMEHHs JieJiaTh BHIBOJILI HA OCHOBe CpaBHeHMs], paboTarh C
JIOTIO/THUTE/IbHOM JIMTepaTypou, peakTHBaMU;

-pa3BUBaTh MBIILJIEHUE Uepe3 YCTaHOBIEHUEe TIPUUYMHHO-C/Ie/ICTBEHHBIX CBSI3eU
«CTpOEeHHe- CBOUCTBA- MPUMEHEHUEe»;

-BOCITUTHIBAaTH KOMMYHHKa0eTbHOCThb, Oepe>kHOe OTHOIIIeHHe K 000pyI0BaHHIo,
aKKypaTHOCTD TTPH paboTe C peaKTUBaMH, UHTEPeC K MPeZiMeTy.
OoopynoBaHue:

018 onbima Nel - MeTa//TMUeCKWW IITaTUB C JIAlKOM, [iBe TIPOOMPKH,
ra300TBO/IHasE TPyOKa C TIPOOKOW, CTeK/sHHasl Tajiouka, Topesika (CIMPTOBKA),
CTIIMUKH, BaTa; UCC/iefyemMoe BelljeCcTBO (rapaduH Wau cMech napaduHa, OeH3MHa,
Ba3ze/nMHa), u3BectkoBas Boga Ca(OH), mnu GaputoBast Boga Ba(OH), — pacTtBOp
ruapokcuz 6apusi, okena meau (I1) CuO, 6e3BogHbIM cynbdar Meau CuSOy;

04151 onbima Ne2 - ropesika (CITUPTOBKA), Me/lHasi TIPOBOJIOKA AJIMHOW OKojo 10
cM ¢ mpobkoi, TpoOHupKa; HccaefyemMoe BelleCcTBO (x/i0podopM WU Apyroe
BellleCTBO, Coeprkalllee XJiop).

OTanbl npoBe/jeHUs padoThI:
1.IHCTPYKTAaX MO TeXHUKe 0e30MmacHOCTH

[Tpu rpoBeJieHUM OMBITOB HEOOX0AMMO COOTI0aTh 00IIe Mepbl
Ge3omacHOCTH, TIokapobe30MmacHOCTU U TMpaBuJia MOBeieHUs B labopaTopuu
«Xumusi». (CTp. )

Heobxodumo cobntodamb 0CmopoxcHOCMb npu pabome ¢ cyabpamom meou
U x10pohopmMom, T.K. 3TV COeUHEHUS SIBJISIFOTCS] BPEJHBIMU /1J1s1 3[0POBbSI (B
OOJIBIIIOM KOJTMUeCTBe).

OMnbIT € x710pO(OPMOM MPOBOAUTE TOMBKO B MPUCYTCTBUU TperofaBare/is,
T.K. 5TO BellleCTBO OTHOCUTCA K KaHLIepOTeHHbIM Bell|eCTBaM TPeTheil KaTerOpUHu.

3aKUratb CIUPTOBKY (ra30BYyIO FOpe/Ky) pa3peluaeTcs TOMbKO OT CITUYKU.
3arpelrjaeTcsi HAKIOHSATHCS Hajl TOpsiiijeli ropenkoi (crmupToBKoii). Heobxoammo
HauMHaTh CO c/1aboro HarpeBa Bceli MpoOHPKY (C/1abbIM T/IaMeHeM TIOf
TIPOOMPKOIA) ¥ TOJILKO 3aTeM BeCTH Jla/IbHEHIITNIM HarpeB BellecTBa.
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2.0n0pHbIe IOHATHUSA TEOPeTUYECKOr0 MaTepua’ia

Yene8000po0bl — coeduHeHusl, cocmosijue moabKo U3 amomo8 y21epooda u
8000p00d. YT/IeBOAOPO/bI IeNIAT Ha Yukauueckue (KapOoIuKInuecKue
COeJMHeHHUs) U ayuK/auvecKue.

[ukmnueckumu (KapOOIMK/INUeCKUMU) Ha3bIBAaOT COeJIMHEHUS], B COCTaB
KOTOPBIX BXOJUT OJWH WU OoJiee 1[UK/IOB, COCTOSIIIMX TOJILKO U3 aTOMOB yI/iepojia
(B oT/IMYMeE OT reTepPOLIMK/INYeCKUX COeIMHeHUH, coJiepXKalljuX reTepoaToMbl —
a3oT, cepy, KUCIopos U T. 1.). Kapboiukueckue coeiiHeHus], B CBOIO ouepe/ib,
JleNIsiT Ha apoOMaTHhyecKre U HeapoMarruueckue (a/IMLUK/IAYeCKre) CoeIMHeHKsI.

K aupkinueckuM yryieBoA0OpPoJaM OTHOCSAT OpraHh4YeCcKue CoeJuHeHusl,
YIJIEPOZIHBIN CKeJleT MOJIeKY/l KOTOPBIX TIpeJCTaB/isieT cO00M He3aMKHYThIe LIelH.

OTH 11eTr MOTYT OBbITH 06pa30BaHbl OAMHAPHBIMU CBSA3SIMU (a/TKaHbI),
cofep>kaTh OJHY JBOVHYIO CBS3b (aJIKEHbI), BE UM HECKOIBKO IBOWHBIX CBS3€H
(ZvieHBI WY TIOIMEHBI), OHY TPOWHYO CBSI3b (Q/IKUHBI).

Yr1eBoi0po/ibl, B 0COOEHHOCTH a/lKaHbl, — 3TO OCHOBHBIE TTPUPO/HBIE
HCTOUYHHUKH OpPraHUYeCKUX COeJMHEHUN U 0CHOBa HanboJsiee BayKHBIX
TIPOMBIIIIEHHBIX W J1A00OPaTOPHBIX CHHTE30B.

[IpenenbHBIE YI7IEBOAOPO/IbI Ha3bIBalOT MapaduHamMu. ITapaguHbl — 3TO
HMCTOPUYECKU CJIOKUBIIIeeCs] Ha3BaHUe Tpefie/TbHbIX YI/IeBOA0PO/I0B (/1aT. parrum
affinis - MmanoakTuBHBIN). [0 CpaBHEHMIO C APYTHMU YIIEBOZOPOjaMU OHU
OTHOCHTE/TbHO MeHee aKTUBHBI.

BbIsSIBUTH COCTaB CMeCH Bell|eCTB WM OT/JebHOIO Bell[eCTBa BO3MOXHO
MeToJaMU KaueCmeeHHO20 aHaau3d. IIpuMeHsitoTCs XuMHUJYecKue,
CTMeKTPOCKOINUUeCKre U XpoMarorpadruueckrie MeTo/ibl aHau3a. [jisi BbIsiB/ieHUs
3JIEMEHTHOI'0 COCTaBa OPraHUYeCKUX COeJMHEeHWN HCTI0/b3YeTC sl XUMUUeCcKull
MemoO0 KaueCcmeeHHO20 aHa/1U3d, KOTOPbIMIOCHOBLIBAETCS HA TOM, UTO C TIOMOII[bIO
CTIelMa/IbHBIX PeareHTOB BbIOMPAaeTCs TAKOW THTT PeaKI[|i, KOTOPKIM ITO3BOJISET
C/lesiaTh BBIBOJ|, O HAJIMUMU OTpe/ie/IeHHbIX IPYTIN aTOMOB ((DyHKI[MOHA/TbHbIX
TPYIII) WM UOHOB B UCCJ/IelyeMOM BellleCTBe.

KauecTBeHHOE 0OHapy)keHHe 37IeMeHTOB B BeIlleCTBe BO3MOXKHO
CleiyIOIIUMU Ty TIMU:

— obOHapy>keHre MOHOB, KOTOPbie 00pa3yr0TCs TIPU MOMOIIU MOAXOASIINX
peakiuu;

— B3aMMO/IeHiCTBHe BellecTB (B OOMBIIMHCTBE C/TydaeB peaki[ii OKHUCIeHHS) C
oOpa3oBaHreM ra3000pa3HbIX MMPOAYKTOB, KOTOPbIe MOTYT ObITH OOHAPY>KeHBI.

[TpucyTcTBHe yIiepofia B OpraHudeCcKuX COeIMHEeHUSIX B OO/BIITHHCTBE
CJly4aeB MOYKHO 0OHApYKUTh TI0 00YT/TMBAHUIO BEIlleCTBa IPU OCTOPOXKHOM €ro
TMPOKa/IMBaHUM.

Haubosiee TOUHBIM METOZIOM OTKPBITHS YI/Iepo/ia ¥ OFHOBPEMEHHO C HUM
BOZIOPO/Ia SIB/ISIETCSI COXOKEHMEe OpraHhueCKOro BelllecTBa B CMeCU C MeJIKUM
TIOPOLLIKOM OKCH/la Me/id. YT/iepof, obpasyet ¢ KucaopogoM okcuza meaun(1l)
YIJIEKUCJIBIN Ta3, a BOA0poJ, — BofAy. OKcuz Mein BOCCTAHAB/IUBAETCS 10
MeTaJlJInueCcKOr Me/ld, HarlpuMep:
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C,,H,, + 40CuO — 13CO, +14H,0 + 40Cu

[t oOHapy)KeHus1 YI7iepoZia ¥ BOAOPO/ia B OPraHUue CKUX COeTUHEHUSIX
00OBIUHO MCITI0/B3YIOT MapadyH Wik cMech TlapaduHa, OeH3WHa U Ba3esuHa.

Onpedensitom 8000po0 U y21epo0 KaueCmeeHHbIM 31eMeHMHbIM AHAAU30M.
IMapaduH, 6eH3WH 1 Ba3eMH SBJISAIOTCS MPOAYKTaMU (DPaKI[MOHHOM TIeperoHK!
HedTH. [IpoayKTHI TIeperoHKU HeTH UMEIOT pa3/TMyHOe TIpUMeHeHue.

KauecTBeHHbIHN 3/1eMeHTHBIN aHaIn3 OpraHrM4YeCKHux COE,E[I/IHEHI/Iﬁ

OO6HapyxeHHe OTnuurTeTbHbBIN
OJieMeHT [IpoBegenuve aHamM3a
B BUJIE TPU3HAK peaklyuu
MeHy0 IPOBOJIOKY «CMauUBarOT»
Xyopyga |McCciesyeMbIM PaCTBOPOM U BHOCST
Xjop PHA Ay P P 3enieHoe 11aMs
meau (II)  |B rtams ropesiku (mpoba
BeiinbiiTeiiHa)
[TOKpBIBarOT BeLeCTBO OKCUIOM
vokcuaa |megu(Il), HarpesaroT,
Yrnepon A A AuID), P ’ Ocajiok 6esoro 1BeTa
yIjepojia  |BbIAESIIOLIUICS ra3 MPOIyCKaroT
(Hemonro) uepe3 GapUTOBYIO BOAY
Bel1jeCcTBO MOKPHIBAKOT C/I0EM
okcuza meau(1l), Harpesator.
Aa meu(I), Harp ’ 3meHeHue romyboro
TOMeLaoT
Bogopop, Bozapbl LiBeTa Ha CBeTJIO-

Karuiio )KUJKOCTH Ha Oymary,
TIPOTNMTAHHYIO XJIOPUZOM
kobanbra(Il)

PO30BbIM

BeH3uH — 3T0 cMeCh yIieBOA0PO/I0B, MOTyYaeMbIX TIPU MIPSIMOM TTePErOHKe
He(TH C TemrepaTypoii Kunenus He Boiie 205 °C. Mcrnons3yeTcs B 0CHOBHOM Kak
aBUAI[MOHHOE W aBTOMOOU/TbHOE TOTTHBO. OH COCTOMT B OCHOBHOM U3
yIJIeBOLOPOZOB, COLepyKalljux B MOJIeKy/iaxX B CpeiHeM OT 5 10 9 aTOMOB yI/iiepoja.

Bazenun vcnosnb3yeTcs B MeguLiHe. OH COCTOUT U3 CMECH XUAKUX U

TBEPAbIX YITIEBOJOPO/OB.

INapacpux npuMeHsieTCs /1J1s1 TIO/TyYeHUsI BBICIIUX KapOOHOBBIX KUCJIOT, /s
TIPOTTUTKY JIpeBeCUHbI B TIPOU3BO/ICTBE CITUUEK U KapaH/jallle, /711 U3rOTOB/IEHUSI
cBeuel, rytasvHa u T.J. OH COCTOUT U3 CMeCH TBepAbIX YI/IeBOI0OPO/IOB.

Ilnst oGHapy>kKeHHsI TaJIoTeHOB (B YaCTHOCTHU XJI0pa) UCTIOb3yeTCs XJ10pohopM
(TpuxJiOpMeTaH), KOTOPbIY SB/SIETCS Ta/I0r€HONPOU3BOJHbIM MeTaHa.

Onpedensitom x10p OKpawueaHuem niameHu (npedgapumenbHasi npoba). ITo
OKpallMBaHue 0eCI[BETHOTO TJIaMeHH! T'a30BOM TOPesKH JIETYUUMH COTISIMU
MeTaJlJIOB, B OOJIBLIIIMHCTBE CTy4YaeB rajgoreHu/[0B, KOTOpPbIe C TIOMOIIbI0
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HHXpOMOBOfI IMMPOBOJIOYKH BBOJATCA B IJIaMsl. O,Z[HO3HaqHOE onpejaeyieHre
BO3MO>XHO TOJIBKO C ITOMOILIBIO CIIEKTPOCKOIId.

OkpailiiBaHye TUIaMeHH (Tpe/iBapuTe/ibHas TTpo0a)

OnemeHT | Jlutun | Harpuu Kanun Kanbiui bapuii Meob

Oxkpacka | Kpachsiii | XKentbiii | @uonetoBbiii | KupninuHo- | JKento- | 3eneHbiil
IJlaMeH! KDPaCHBIU 3eJIeHbIN

Xnopogopm CHCI; (mpuxnonpmemaH) — XKUAKOCTb, KOTOPasi IpUMeHSIeTCs
JI71s1 HApKO3a TMpU XUPYPruuecKrx orepanusx 1 Kak pacTBopureib. OH MOXKeT
OBITH MTOJTyYeH B X0/ie 1[eMHOM peaKI|K rajoreHHpoBaHys MeTaHa, poTeKarolei
10 CBOOOAHOPAAUKA/ILHOMY MeXaHU3MY.

B cnyuae n36bITKa rajioreHa XJIopupoBaHye MOKET TTONTH Jlafbliiie, BIUIOTh
J10 TIOJTHOTO 3aMell[eHus1 BceX aTOMOB BOZIOpO/ia Ha XJIop:

CH3C1 + Clz -2y HC1 + CH2C12
JIUXJI0pMeTaH
CH,C1, + C1, -*“HC1 + CHCl1;
TpUXJ0pMeTaH (X10podopm)
CHC1; + C1,** HC1 + CCl,4
TeTpaxJiopMeTaH
(4eTBIPEXXJIOPUCTBINA YIJIEPO[)

3.Asroputm padoThI (MOC/IeA0BATE/THbHOCTH BBINO/THEHUS AefiCTBHIA)

Onbim Nel. OnpedeneHue ye/i1epooa u 6000p0o0a 8 0p2aHUYeCKoM coeOuHeHuu
(napagpute)

CobepuTe Tipubop, Kak MOKa3aHO Ha pUCYHKe 1.

Cwmech 1—2 1 okcuza meau (I1) u okono 0,2 r napaduHa XopoIo
repeMeliiaiiTe ¥ IOMeCTUTe Ha JHO MPoOupKu. CBepXy HaChITbTe ellje HEMHOTO
okcuga meau (I1). B BepxHIO0 4acTb TPOOMPKY BBeIMTE B BHE TTPOOKU
HeOOJIBITION KyCOUeK BaThl M HACKITIETE Ha Hee TOHKUM CJI0M 6esioro rmopoiika
6e3BopHoro cynbdara meu (II).

3akpoiiTe MPoOUPKY TTPOOKO# € ra300TBOAHOM TPYOKOi. ITpu 3TOM KOHeI]
TPYOKM [I0JKeH ITOUTH YIMPaThCsl B KOMOUEK BaThl ¢ Cysbharom meau (11).
HwkHUi KOHel] Ta300TBOAHON TPYOKH 0/KeH OBbITh TTOTPY>KeH B ITPOOUPKY C
GapuTOBOM BOZIOH (pacTBOp TUAPOKCHIA Oapust) UM W3BECTKOBOM BOZIOH (pacTBOP
TU/IDOKCHUIA KabIIUs).

Harpetite ripoOHpKy B ryiaMeHH ropenky. Eciv ripobka 1joTHO 3aKpbiBaeT
TPOOKPKY, TO Uepe3 HeCKOIbKO CeKYH/, M3 Ta300TBO/IHON TPYOKH HAUHYT BBIXOJUTh
My3bIpbKHY Tra3a. Kak Tonbko 6apuToBasi BoJja IOMYTHeeT, MPOOUPKY C Hell ciiefiyeT
yAQIUTh U MPOJ0/KaTh HarpeBaHUe, MoKa Mapbl BOAbI He JOCTUTHYT 0esioro

riopoiiika cysibdara Meu (I1) v He BBI3OBYT ero MOCUHEHUSI.
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[Tocse v3MeHeHHs OKpacku cy/sbdata meau (II) cnemyeT rpekpaTuTh
HarpeBaHUe.

Takum obpa3om, 0OHapyKHUB 00pa30BaBIIMECS B pe3y/bTaTe peakiiuu
YIJIEKUC/IBIN Ta3 ¥ BOAY, MO>KHO YCTaHOBHUTDH B MCC/IeJOBAHHOM BeIlleCTBe HaIMure
yIyiepozia ¥ Bojopoja. Tak Kak 3TH 3/IeMeHThI He COZiepyKalich B I00aB/IeHHOM
okcugie meau (I1), To OHM MOT/IM HAaXOZAMTHCST TOJIBKO BO B3ATOM JI/IsT aHAIM3a
OpraHUYeCKOM BeITlecTBe.

Puc.1 OnpedeneHue cocmasa Puc.2 OnpedeneHue OKuC/AeHUst
NnpooyKmoe Op2aHU4ecKo20 8eljecmed 2an02eHd 8
x/10pogopme

,Z[]IH dHaJ/IM3d MOXXHO HCII0/Ib30BdTh CMeCh napachHa, OeH3WHA U Ba3e/IMHa.

Onbim Ne2.06HapysiceHue 2a102eH08 (npoba betiibwmetiHa)

['anoreHbl MOXXHO 0OHAPY>KUTD TIPU TMTOMOIIU peaKliy OKpallliBaHKs
TJIaMEeHU, MPeA/I0KEeHHYI0 PyCCKUM XUMUKOM . ®. BeunnbireiiHoM.

[171s1 poBeieHHst oTbiTa TpebyeTcst MeIHast IPOBOJIOKA AJTMHOM o0Koso 10 cm,
3arHyTasi Ha KOHIIe TeT/ei ¥ BCTaB/IeHHast JPYTUM KOHIIOM B HeOOJIBIITYIO TTPOOKY
(puc. 2).

Hep>xa 3a poOKy, MPOKaUTe MeT/IH0 MPOBOJIOKU JI0 NCUe3HOBEHUS
TMOCTOPOHHEN OKpAacKy ryiaMeHu. OCTHIBIIYIO MET/H0, MTOKPIBIIYIOCS YePHBIM
HaseToM okcuza meau (I1), orycture B IpOOMPKY € X7I0pO(GOPMOM WK C IPYTUM
OpraHuyeCKrM BelleCTBOM, COZep>KalluM XJIOP, 3aTeM CMOYEHHYIO BellleCTBOM
TeT/II0 BHOBb BHECUTE B I/IaMsI Topesiku. HemezsieHHO TOSIB/IIETCA XapaKTepHast
3e/1leHOBaTO-To/1y0asi oKpacka IlaMeHH!.

4.BeiBog. ITo mpogenaHHOM paboTe COCTaBLTE OTUET M C/le/IalTe BhIBODI.

5.KoHTpO/IbHBIE BOIIPOCHI

1. TTouemy momyTHes pacTBop 6apuTOBO#M BozbI? O comep)KaHHM KaKoro 3jieMeHTa
B MCCJIelyeMOM pacTBOpe CBUeTe/IbCTByeT [IOMyTHeHUe U3BeCTKOBOM (U/IH
GapuToBOI Bozibl)? Hamummre ypaBHeHHe peaKivu.

2. ITouemy Genbiii TTopoIiIoK cynbdara meau (I1) cran romyoeiM? O cofiepKaHUH
KaKOro 3/IeMeHTa 3TO CBU/leTeNbCTBYeT. HanvimTe ypaBHeHre peakLyiu.
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3. Uto obpa3zoBanock u3 okcuga meau (I1) u kakuve Hab/oeHMs 3TO
TIOATBEPKJAr0T?

4. OT IpUCYTCTBUS KaKOTO 37ieMeHTa B OombiTeNe2 TTaMst OKPAIlIBAeTCs B 3e/IeHbIH
LBeT?

5. Kakvie MeTo/Ibl KaueCTBEHHOTO aHa/M3a UCIIO/b3YIOTCS s 0OHApY KeHUsI
XUMHUECKHUX 3JIEMEHTOB B OpraHNUUeCKHUX BelllecTBax?

6.CnucoK peKoMeH/J0BaHHOHU IUTeparTyphl.
Xumus, O.C. I'abpuensH, N.I. Octpoymog., 2017

Opranuueckas xumus, 10-11 knacc, LIBetkos JI.A., 2012
Xwumusi, cbopHUK 0CHOBHBIX opmysn, CaBunkuHa E.B., Jloruxosa I.I1.,2013

7./lomaliHee 3a/jaHue.
TIOBTOpPEeHUe

NucTpyKkunus
o siaboparopHoi padore Ne 2
Tema: [lonyueHre MeTaHa U U3yuyeHHe ero CBOUCTB: TOPeHUs], OTHOLLIeHUS K

OpoMHOI BoZie M paCTBOPY IepMaHraHaTa Kajiusl.
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Ilenb paGoThl:

- OCBOUTH J1abOPATOPHBIH CrI0CO0 Mo/yueHUsi MeTaHa U U3yUUThb er0 CBOMCTBA;
-(popMurpoBaTh yMeHUs MPOBOUTH HAOJIO/IeHUS U Je/iaTh BbIBO/IbI, 3aITMCHIBATh
ypaBHEeHUsI COOTBETCTBYIOIINX PeaKLIvi;

-(hopMrpoBaTh CMIOCOOHOCTH K CaMOCTOSITe/TbHOMY TIPHOOPeTeHHI0 3HAHUIA;
-pa3BUBaTh YMEHUS Jle/laTh BBIBOJbI HA OCHOBE CpaBHeHUs, paboTaTh C
JOTIOJTHUTEIbHOW JTMTEPATypPOM, peakKTUBaMU;

-pa3BUBaTh MbILIJIEHUe Yepe3 yCTaHOB/IeHUe MPUUUHHO-CJIeICTBEHHBIX CBsi3eid
«CTpOEeHHe- CBOUCTBA- IPUMEHEHUEe»;

-BOCTIMTBIBaTh KOMMYHHKa0e/TbHOCTh, Oepe)kHOe OTHOIIIeHHe K 000pyI0BaHuUIo,
aKKypaTHOCTb TPHU paboTe C peaKTUBaMH, UHTePeC K TpefiMeTy.

O0OopyaoBanue: NpoOUPKH, ra300TBOAHAsT TPyOKa, TpOMbBIBajKa, (apdopoBbie
Yalllki, KpUCTa/Iu3aTop, JyuMHa, OTHe3alllUTHasl TPOK/a/ika, CTakKaH, IITaTWB,
L[UUH/IP, TOpeJIKa.

PeakTHBBI: HaTpOHHas W3BeCTh, alleTaT HATpus, T'eKCaH, KepocCuH, TmapaduH,
okcupa Menu (II), 6e3BoxHbiii cynbdar meau (II), u3BecTKOBasi BOjla, PacTBOP
repMaHraHara Kaaus, 6pomHasi Boza.

OTanbl NpoBe/jeHNus padoThI:

1. MHCTPYKTaX 10 TeXHHKe 0e30MmacHOCTH

[Tpu mpoBefieHWH OIBITOB HEOOXOAMMO COO/MIOAATh Mepbl 6e30IMacHOCTH U
TIpaBUJ/Ia TTOBeIeHNsI B Ta00paTOpuu « XUMHUSI».

Cobmofath TipaBmia pabOThl C TOPIOYMMM Ta3aMd M HarpeBaTe/IbHbIMU
npubopamu. He fomyckaTh rmomnafiaHyst HATPOHHOW W3BECTU Ha KOXY.

Cobmogath TIpaBW/a pabOThl C TOPIOUMMH JKUAKOCTSMHU. Paborath C
HeOO/TbIIMMH KOTMUeCTBaMH >KUJKUX YTTIeBOAOPOZoB (He 6osee 2 Min).

Cobmrofath mpaBuia paboThl C TOPIOUMMHU BelljecTBaMU. He HaKIOHATHCS
Haz KUnsmyM rapaguHom. He fomyckarts mornajanye napadyHa Ha OfIeXKay, KOXKY.

2.0nopHbIe IOHATUA TEOPeTHYeCcKOoro Marepuasia

MeTaH — IpOoCTeiIIMiA yIieBoopo, GecliBeTHbIN ra3 (B HOpMaIbHbIX
yCioBusx) 6e3 3amaxa, xumuueckasi hopmyna — CHs. MaopacTBopuM B BoJe,
nerde Bo3ayxa. [Ipu UCIob30BaHKY B OBITY, IPOMBIIIVIEHHOCTA B MeTaH 00BIUHO
J00aB/ISIIOT OI0PAHTHI CO Criel(UUeCKUM «3araxoM rasa». OfHaKo UMerTCs
JlaHHbIe, YTO MeTaH OTHOCUTCSI K TOKCUUECKHM BeleCTBaM, JeUCTBYIOLUM
Ha LIEHTPaJIbHYH) HEDBHYIO CUCTEMY.

HakanvBasicb B 3aKpbITOM MOMEII|eHWH, MeTaH CTAaHOBUTCS B3PbIBOOMACEH.
OoboraiiieHre oflopaHTaMU JieJ1aeTcsl [jis TOTO, YTOObI UesIoBeK BOBPEMSI 3aMeTH/T
yTeuky ras3a. Ha mpoMblIiiiieHHbIX POX3BO/ICTBAX 3Ty POJ/ib BLITIO/IHSIOT JaTUUKH,
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https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BE%D1%80%D0%B0%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B

¥ BO MHOTHX C/Tydasix MeTaH Jjist 1abopaTopuii ¥ MPOMBIIII/IEHHBIX TIPOU3BOICTB
rocTaBisieTcst 6e3 m06aB/IeHUST OFOPAHTOB.

B3peIBooniaceH npy KOHI[eHTpalyy B Bo3ayxe ot 4,4 % no 17 %. Haubosnee
B3pbIBOONACHAas KoHLeHTpaLus 9,5 %. [IposBrisgeT HapkOTHYeCKWe CBOUCTBA;
HapKOTHUeCKOoe JieficTBre 0c/1absieTcsi Masiol paCTBOPUMOCTEIO B BOJie U KDOBHU.

MeTaH — mnepBbIid UlleH TOMOJIOTMYeCKOro psiZia HaChIEHHBIX
yI7IeBOJIOPO/IOB (a/KaHOB), HauboJiee yCTOMUMB K XUMUYeCKUM BO3/eHCTBUSIM.
[Togo6HO ApyryUM ankaHaM BCTyTaeT B DeakKlIMK DaIUKaabHOrO
3amMellleHus (rajoreHHpOBaHus, Cy/Ib(OXTOPUPOBAHUS, CY/Ib(OOKHCIEHHS],
HUTPOBaHUS U [Ip.), HO 00/1aJjaeT MeHblllel peaklIMOHHON CTTIOCOOHOCTHIO.

CrietuuHa J/1s1 MeTaHa peaklysi C TlTapaMu BOJbl, KOTOpasi MpOTeKaeT Ha
Ni/AlO; ipu 800—900 °C wu 6e3 karanmsartopa ripu 1400—1600 °C;
00pa3yroLuiics CHHTe3-ra3 MOXKeT ObITh UCIT0/Ib30BaH /IJisi CHHTe3a MeTaHoJIa,
YIJIEBOZOPOZ0B, YKCYCHOU KUCIIOTHI, aleTaabJeruja u pyrux npoAyKToB.

TopuT B Bo3Ayxe roy00OBaThIM IJlaMeHeM, TPU 3TOM BbIZIe/ISIeTCS SHePTUs]
okosio 33,066 M/Ix Ha 1 m3. C Bo34yxoM 0Opa3yeT B3pbIBOOTIACHbIE CMECH TIPU
00bEMHBIX KOHLIeHTpaLusix oT 4,4 % 1o 17 %. Temrieparypa kurienusi —161,5°C
(Mpy HOpMaTLHOM JIABJIEHUH)

X¥MHYeCKre CBOUCTBA MeTaHa

MetaH mnpezcTaBiasieT co00OM Maso peakLMOHHOCIIOCOOHOe OopraHuueckoe
coeauHeHue. Tak, B 0OBIYHBIX YCIOBUSX OH He pearpyeT C KOHL[eHTPHPOBAaHHBIMU
KUCJIOTaMM, paclylaBJeHHbIMA M KOHLEHTPUPOBaHHBIMU I1le/I0UaMy, Le/I0YHbIMU
MeTasylaMH, TajioreHaMu (KpoMme (Topa), mepMaHraHaTOM Kajvs W JUXpOMaroM
Ka/lis B KUCJIOW Cpefie.

Bce xuMuueckue mnpeBpalleHUsl, XapaKTepHbIeJ/Isi MeTaHa MpPOTeKalT C
paciierieHueM cBsizerd C-H:
rajJioreHMpoBaHue

CH4 + Cl, - CH;Cl + HCI (hv);
HUTPOBaHUE
CH,s + HONO, (dilute) CH>-NO, + H,O (to);
Cynb(hOX/I0pupOBaHUe
CH4 + SO2 + Clz - CHg-SOQCl + HCIT (hV),

Pa3nuuatorT kKaTanuTUueckoe (B KaueCTBe KaTa/livd3aTOPOB MPUMEHSIIOT COJU
Meau U Maprania) (1, 2, 3) u nmosHoe (cropanue) (4) okucieHre MeTaHa:
2CH, + O,—~ 2CH;0H (p, t°) (1);
CH,4 + O~ HC(O)H + H,O (NO, t°) (2);
2CH,4 + 30,~ 2HCOOH + 2H,0 (kat = Pt, t°) (3);
CH4 + 202 - COz + 2H20 + Q (4)
KoHBepcHio MeTaHa BOZASHBIM MapoM U JUOKCH/IOM YIJIepo/ia TaKXKe MOKHO
OTHECTH K CcriocobaM ero OKUC/IeHHUS:
CH,4 + H,O - CO + 3H; (kat = Ni, t = 800°C);
CH,4 + CO,~ 2CO + 2H..
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https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%82%D0%B5%D0%B7-%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B0%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B0%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BA%D0%BE%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D1%91%D0%BC%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B7%D1%80%D1%8B%D0%B2

KpekuHr MeTaHa — BayKHEHIITNI MeTOJ, XMMHUUeCKOU repepaboTKu HedTH U
eé ¢pakuuii C 1e/b0 TI0/yUYeHUs] MPOJYKTOB MeHbIlIel MOJeKy/IsSpHOM MacChl —
CMa30YHbIX Macesl, MOTOPHBIX TOIJIUB U T.[., @ TAKXe CbIPbsl AJiI XUMUUYECKOU U

He(TeXMMUYeCKOU MPOMBILLIIEHHOCTH:
2CH,— HC=CH + 3H; (t = 1500°C).
IIprimeHeHue MeTaHa

MeTaH COCTaB/isieT CbIpb€BYIO OCHOBY  B&KHEMIIIMX  XUMHUECKHX
TIPOMBIIIJIEHHBIX TPOLECCOB TIOJlyYeHUs] YIJiepofa W BOJOpPOJa, aLeTH/IeHa,
KUCJIOPOACOAepKalliuX OpraHUYecKuX COeJWHEHWW — CIOUPTOB, asbJeru/oB,
KUCJIOT.

3.Anroputm padoThI (MOC/IeA0BATEe/TbHOCTH BBINO/THEHUS AefiCTBHIA)

3.1.CobepuiTe yCTaHOBKY /I/Is1 TIOTyYeHUsI MeTaHa, KaK TI0Ka3aHo Ha PUCYHKe 3.

Meanas coupaib

0o

Puc. 3. YcraHoBKa /141 [10/1y4eHus MeTaHa.

3.2.3amnoyiHrTe TabsIUILy.

Ne v Ha3BaHue o o
HencTBust YpaBHeHUs peakiun HabromeHusi, BEIBOZIBI
onbITa
1 3 4 5
1. ITonyuenue 1. TujarensHO CH, — 3T10...., KOTOPBIA TOPUT
MeTaHa repemMeniaemM CH3;COONa + NaOH | niiamenewMm ... 1Bera.
HaTPOHHYIO U3BeCTb | —
C alleTaToM HaTpus U
IIOMeCTUM B
NpOOUPKY. 3aKpoem
NIpoOUpPKyY TIPoOKoH ¢
ra300TBO/IHOM
TpyOKoii. Harpeem
CMecChb.
2. ITopoxokem
MeTaH.
2. Topenue meTaHa u | 1. 3arosHUM CHymipencraBnsier coboii ...
H3yueHUue ero MeTaHOM LIUTUH/P. CH;s+ 0O, - ras, ... BBoge. OH ...
busnyeckux 2. Ilopoxokem BO3/yXa.
CBOWCTB MeTaH. Brisog: CH, - ...ras.
3. I'openue xuzakux | 1. [TogoxokeM 1. CpaBHUTE CKOPOCTH
a/IKaHOB. HeOosblIme CeHis + O, - 3aropaHusi rekcaHa u
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KO/IM4yeCTBad I'eKCaHa
" KepOCHHA.

KepOCHHa.
2. KepocuH roput ¢
BbI/IEJIEHUEM ...

BbIBO/: ankaHbl ¢ HeOOBILION
Mr 3aropatorcd ..., yem
aJIKaHbl ¢ 60sIbII0N Mr.

4. I'opeHuve TBepAbIX
yI/1€BOJIOPO/IOB.

1. Harpeem napacux
J10 KUTIeHUS.

2. BeuiuBaem
KUY napauH
13 MPOOUPKH B

Kunsipii napagus,
CMeIIMBAasICh C BO3AYXOM, ....

KpPUCTaIIn3aTop,

HaroJIHeHHBIN

BOJIOM.
5. YcraHoBeHue 1. O6uwmm MeTo0M 1. CuO BoccTaHaBIMBaeTCs
Kadye CTBEHHOT'0 oripefie/IeHUst 1. CygH3s + CuO - 10 Cu unu 1o Cuz0O,
COCTaBa Ipe/ie/ibHbIX | yIyiepoja u MMEIIUX ... LIBET.
yI/1€BO/IOPO/I0B BOZIOpO/ia B 2. Ca(OH), + CO, -

OpraHuy4eCcKux 2. N3BecTKOBas BOAA ... OT

COeIMHEHUSIX 3. CuSO, + 5H,0 - .... ObpazoBanne CO,

SIBJISIETCS1 OKMCJIeHHe
BelIeCTB OKCHU/IOM
JBYXBaJIeHTHOU
menu. [1pu sToM
yI/IepOJ, OKUCISIeTCS
J10 YIJIeKUCIOTO
rasa, a Boiopo/ /10
BOJIbI.

2. YIieKucsbli ra3
00HapY>XUBaIOT TIPU
TIOMOLLU
M3BECTKOBOM BOJIBI.
3. Boay
0OHapy>K1BarOT
6e3BOIHBIM
cynbdaroM menu

(D).

A0Kd3bIBA€T Ha/IMUHeE ...

3. [Tox pericTBMEM BOABI ...
CuSO, nepexomuT B ...
KPHUCTa/JIOTHUAPAT - Me/IHbIN
kyrnopoc CuSO45H0.
[TosiBneHue BOfbI JOKa3bIBaeT
Hajuuue. ..

6. OTHOIIEHVE
MeTaHa K PacTBOpYy
repMaHraHara Kajvs
1 OpoMHO¥ Bofie.

1. IIponnyctum
MeTaH uepe3
pacTBop
repMaHraHara
KaJusl.

2. [Iponnyctum
MeTaH yepe3
OpOMHYIO BOJY.

1. I3aMeHsI10T /i CBOO
oKpacky pactBop KMnO4 u
Brz?

BriBoa: CH,4 CTOEK K ...

4.BoiBop.

5.KoHTpO/ILHEBIE BOIIPOCHI.

[To npozesiaHHOM paboTe COCTaBbTe OTUET U C/ie/laiiTe BHIBOALI.
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1.ITouemy wucnonb3yeTcsi Oe3BOAHBIN aljeTaT HaTpusA? 3adeM HeobxoguMa Ha-
TPOHHas MU3BeCTh? CoCTaBbTe ypaBHeHKe peakL{My [T0/IyYeHUs] MeTaHa.

2. Kak u3MeHsieTcsi OKpacka pacTBOpaMH TlepMaHraHara Kayivsi 1 OpoMHO# Bozioi
IpU [POIyCKAHUM uepe3 HUX MeTaHa? K KakoMy TIOMOJIOTUYECKOMY psLy
OTHOCUTCSI MeTaH?

3. KakoB 1jBeT rmiamMeHu npu ropeHud meraHa? Ilouemy? Harmummre ypaBHeHue
peakLiy ropeHus.

6.CriMCoK peKOMeH/J0BaHHOU /IUTepaTyphbl.
Xumusi, O.C. I'abpuensiH, U.I. Octpoymos, 2017

Opranunueckas xumus, 10-11 knacc, Lisetkos JI.A., 2012
Xwumusi, cbopHUK 0CHOBHBIX opmys, CaBunkuHa E.B., Jloruxosa I'.I1.,2013

7./loMalHee 3ajaHue.
IIOBTOpeHUe

NucTpykuus

o stabopaTropHoi padore Ne 3
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Tema: [lonyyeHue sTuneHa geruaparalyed STUIOBOTO CIIAPTA.

Ilennb padoThI:

-Hay4YUTHCSI COOUpATh TIPOCTEMIITYIO Tab0paTOPHYIO YCTAHOBKY, TIOYUYUTD B
nabopaTropuu 3TUIEH peakijuel Jeruaparaluu CliMpToB, COOUpaTh ras;
-(hopMupoBaTh yMeHUs MPOBOUTH HAOJIO/IEHUS U ie/laTh BbIBO/IbI, 3aTTMCHIBATh
ypaBHEHHsI COOTBETCTBYIOIIUX peaki[uii;

-opMHUpOBaTh CITIOCOOHOCTL K CAMOCTOSITe/TbHOMY MPUOOpeTeHNI0 3HaHUM;
-pa3BUBaTh YMeHHUs ieJiaTh BbIBOJIbI HA OCHOBe CpaBHeHMsl, paboTath C
JIOTIO/THUTE/IbHOM JIMTEepPaTypOu, peakTHBaMU;

-pa3BUBaTh MbILJIEHUEe Yepe3 yCTaHOB/IeHHe MPUUUHHO-C/IeICTBEHHBIX CBsi3ei
«CTpOEeHHe- CBOUCTBA- IPUMEHEHUEe»;

-BOCIIMTBIBaTh KOMMYHHKa0e/TbHOCTh, Oepe)kHOe OTHOIIIeHHEe K 000pyI0BaHMUIO,
aKKypaTHOCTb TpU paboTe ¢ peakTUBaMH, UHTepeC K TIpeJiMeTy.

O6GopynoBanue: [Ipubop s MonydeHUs: U COOMpaHUsST HEPACTBOPHMBIX Ta30B,
xugkoctHou TepmomeTp (0 200 °C) B mpobke peakTopa (MPOOMPKU MK KOJOBI),
XJIOpKaJibl[eBasi TpyOKa ¢ HaTpOHHOM M3BeCThIO (/11 ynaBauBaHus SO,), MITaTHUB
)Kesie3HbI C JIOTKOM, JIyuWHa, KPHCTaJ/Ii3aTop C BOJOW, IIWIILbI TUTe/bHbIE,
CTIMPTOBKA, CTIIMUKU, KPBIILIKA TULJIS, IITAaTUB C MPpOOHMpKaMK, CaHUTapHasi CKJISIHKaA;
PeaktuBbi: 3taHon C,HsOH, H,SO, (koH1].), mem3a, mopucTeii ¢dapdop wumu
1ecoK (MeKO3epHHUCTHIN), pacTBophl Br, (bpomHast Bozma), Na,CO; umn NaHCOs,

KMnO,, guctunivpoBaHHas BoJa.

OTansl npoBeJeHUs PadoThI:
1. MHCTpYKTaX Mo TEXHUKe 0e30MacHOCTH

[Tpu mipoBeZieHUM OTBITOB HEOOXOAUMO COO/IOaTh Mephl 0e30MacHOCTH U

TpaBu/Ia MOBeJieHHs B 1TabopaTopun « XUMMUsD».

Heob6xogumo co6sttofaTh rpaBusia 0OpailleHusi CO CIMPTaMu, pacTBOpaMu

KHC/IO0T U COHEﬁ, F83006p83HLIM STU/IEHOM.

OcTopokHO oOpalijaiiTech C XUMUUYeCKUM 000pyAoBaHHEM!

e

ANNPEIIAETCH!

PABOTAHTE Ei 3
HAI :i W
croiom! i
|

2.0n0opHBbIe IOHATHUSA TEOPeTUYEeCKOro Marepua’ia
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3tunén (mo UIOMAK: 3TeH) — OpraHuyeckoe XMMUUYeCcKoe COeJUHeHue,
ornucbiBaemoe dopmysnoii C,Hs. fBnsieTcss mpocTedmmm ankeHoM (os1eguHoMm),
M30JI0TOM 3TaHa. [Ipy¥ HOpPManbHBIX YC/IOBUSIX — OeCIIBETHbIM TOPIOUHM ra3 co
cs1abbIm 3araxoM. YacTuuHo pacTBopuM B Boze (25,6 Ma B 100 mut Boaw! ipu 0 °C),
sTaHosie (359 M1 B TeX ’ke YCJIOBHSIX). XOPOIIO PacTBOPSIETCS B AUSTHUIOBOM
s3¢upe U yrneropopogax. CofepXUT ABOMHYI CBSI3b W IO3TOMY OTHOCHUTCSI K
HEHACBII[eHHbIM WIW Hempe/e/bHbIM yIeBoaopoAaM. WrpaeT upe3BbIUalHO
Ba)KHYIO POJIb B MPOMBIIIJIEHHOCTH, a Tak)Ke SIB/sIeTCS (PUTOrOPMOHOM. DTUIEH —
camoe TPOU3BOJMMOe OpraHhYeckoe cCOoeAVHeHHWe B Mupe. JTujaeH oOsmajaeTt
HapKOTUYECKUM /IeliCTBUEM.

OTUNEeH — XUMHUUYECKU aKTUBHOe BelleCTBO. Tak Kak B MOJIeKy/ie MeXAY
aToMaMH yIjepofia MMeeTCs [BOMHasi CBSi3b, TO OJHA M3 HUX, MeHee MpPOYHas,
JIETKO pa3pbiBaeTCs, U MO MeCTy pa3pbiBa CBSI3W TMPOUCXOAUT MPUCOeAUHEHUeE,
OKHCJIeHWe, TTOJTMMepHU3aLus MOJIeKy/I.

3.Aroputm padoThI (MOC/IeA0BATE/THbHOCTH BBINO/THEHUS AefiCTBHIA)

3.1. [ToaroToBUTHL peakTop K pabote (puc.4)

B peakTop (ripo6rpka ¢ oTBO/IHOM TpyOKoii) Ha 1/4 HanUThL 3apaHee
TIPUTOTOB/IEHHOW cMecC U3 1 yacTy 3TWIOBOTO CIMpTa U 3 yacTei
KoHIleHTpupoBaHHOU H>SO4 (110 00beMy). B sKHUAKOCTb OPOCUTEL OCKOMKY T1€M3HI,
nopucTtoro apgopa WM necka Jjisi paBHOMEPHOIO KUTeHWs! IPU HarpeBaHUM.
3aKphITh peakTop MPOOKOMC KUAKOCTHBIM TEPMOMETPOM, COeIUHUTE C
XJIOPKabIeBOM TPy0Oii, 3ari0/ITHeHHOM 3epPHUCTOM HaTPOHHOM HM3BEeCThIO (Z1s
niornotenus SO,).

3.2. [TosmyunTh 3TU/IEH JTaOOPaTOPHBIM CIIocoboM
CMech HarpeBaThb, COOMpasi 3STU/IEH BbITeCHEHHEM BO/Ibl M3 COOPHUKA.

3.3. [TonyuuTh 3TUJIEH, UCTI0/IB3YS B KaueCTBe KaTaau3aTtopa necok SiO; u IuHy
(amromocuukar) (puc.5). Harvcatbh ypaBHeHMe peaki[uM CUHTe3a 3THU/IeHa 13
3TUJIOBOTO CIIUPTA.

B nipobupKy noMecTUTh peUHO Tecok, MPOMUTaHHBIA CITUPTOM, a TIOBepX
csioeM B 4-5 cM KaTasu3atop (Heobox keHHasi IJIMHa, Mo/CyllieHHas 1
v3Me/ikYeHHast 0 pa3MepoB Oy/1aBOYHOM TOJIOBKH).

CMmech HarpeBaTh, COOMpasi 3TH/IEH BbITeCHEHHEM BOZbI M3 COOPHUKA.
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BA%D0%BE%D1%82%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D0%B3%D0%BE%D1%80%D0%BC%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%D0%BD
http://ru.wiktionary.org/wiki/%D0%B8%D0%B7%D0%BE%D0%BB%D0%BE%D0%B3
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BA%D0%B5%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D0%AE%D0%9F%D0%90%D0%9A
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Puc.4. PeakTop /14 10/1yYeHus: 3STUieHa

4.BeiBog. ITo mpogenaHHOM paboTe COCTaBLETE OTUET U C/le/lalTe BhIBODI.

5.KoHTpO/ILHBIE BOIIPOCHI.

1.B kauecTBe yero rpu nojyyYeHuu ITHUIeHa UCTI0/b3yeTCs MeCoK?

2. KakoBa po/sib KOHLIEHTPUPOBAHHOU CEPHOM KUCJIOTBI B PeakUU TOTyUYeHUs]
sTuneHa? OTBeT NOATBepAUTE YPAaBHEHUSIMU PeaKLUM.

6.CnucoK peKoMeH/J0BaHHOHU JINTepaTyphl.
Xumusi, O.C. I'abpuensiH, N.T. Octpoymos, 2017
Opranunueckas xumus, 10-11 knacc, LiBetkos JI.A., 2012

Xwumusi, cCOOpHUK 0CHOBHBIX opmys, CaBuHkuHa E.B., JloruHosa I.I1.,2013

7./lomaiiiHee 3a/jaHue.
TIOBTOPEHUE
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NucTpykiusa
1o jlaboparopHoii padoTe Neo4

Tema: PeilileHre 3KcrieprMeHTaNbHBIX 3a/lad Ha WAeHTU(DUKALIMI0 OpraHuveCKUX
CcOoeIMHEHUH.

Ilesb paGoThI:

-HayuYUTh pacrio3HaBaTh BEII|eCTBA M0 UX KaueCTBEHHBLIM PeaKLIVsIM;
-3KCIIePUMEHTAJIbHBIM ITyTeM 00HApPYKUTh OEJIKH, KUPHI, YIIeBObI B
TIUIIEBBIX MPOAYKTax (B MOPOXKEHOM, MOJIOKe, MalioHe3e, Oy/iboHe,
110KoJ1azie, GPYKTOBOM Jibjie);

-0TpaboTaTh HAaBBIKM IKCIIEPUMEHTAILHOU paboThl, COO/IOfast MpaBu/Ia
TeXHUKH 0e30MacHOCTH Tipy paboTe B KaOMHETe XUMUM;

-HayYUThCS IPOBOANTDL HAOJTIOEHNS 1 /leJlaTh BBIBO/IBI.

OOopyaoBaHue: MITaTUB C MPOOUPKAMH, Jlep>KaTe/b, CIMPTOBKA, IpUbop 1t
HarpeBaHusl, CITUYKHU.

PeakTHBBI: MOPOXXeHHOE, MOJIOKO, MaiioHe3, Oy/IbOH, I110K0/IaZl, (PPYKTOBBIM JIEN;
pactBop NaOH, pactBop CuSO4, Boga, HOA, STUIOBBIM CITUPT, YKCYCHAasi KUCJIOTa,
I[VIFOKO3a.

OTanbl NpoBeJjeHNs PadoThI:

1.IHCTPYKTAaX MO TeXHUKe 0e30MmacHOCTH

[lpy TmipoBeleHUM OMBITOB HeoOxonumo cobmopatk  obljue  Mephl
Ge30macHOCTH, TIO)KapoOe30MacHOCTH U TIpaBW/a TOBeJeHUs B JjiabopaTropuu
«XHUMUSI».

2.0nopHbIe IOHATHUA TEOPeTHYeCcKOoro Marepuasia

[TpakTHMUeCcKH KaXk/j0e OpraHuuecKoe Bell[eCTBO MOXKHO OTpeZe/UTh C
TIOMOILI[bIO0 XapaKTePHbIX peakiuii. DTH peaKl[My Ha3bIBalOTCS KaueCTBEHHBIE.
[TpuHaA/IeXXKHOCTH OPraHUUeCKOro Bell[eCTBa K Orpe/ie/ieHHbIM Kaccam
COeIMHEHWH, UX CTPOEHUEe, CTeINeHb UACTOThI YCTAHABIUBAIOTCS C TIOMOLLIbEO
3/IeMEeHTHOT0 U (PYHKIIMOHA/IbHOTO aHa/u3a. KaueCTBeHHbINM 371eMeHTHbBIN aHa/n3
TI03BOJISIET OTPe/e/IUTh KaueCTBEHHbIM COCTaB MOJIEKY/T OpraHhueCKOro
COeIMHEHYST; KOJTMYeCTBEHHbBIN 3/IeMeHTHBIM aHa/Iu3 yCTaHAB/IUBAET 3JIEMEHTHBIN
COCTaB COeIMHEHUS U MPOCTEUITYIO (POPMYITY.

CTpyKTypa OpraHu4eCcKoro COeIMHeHUsI MOYKeT CUUTAThCsl OKOHUATeTbHO
JI0Ka3aHHOM, eC/Th OCYILleCTB/IeH BCTPEUHbIM CUHTe3; TIPOBe/IeH CUCTeMaThueCKUn
XUMUUeCKUN aHaIn3, BK/IFOUAIOLMi B ce0si: TIpejBapyUTe/bHbIe UCTIHITaHUS,
KaueCTBEHHbIE peakluu Ha (PYHKI[MOHA/IbHbIEe U He(YHKI[MOHA/IbHbIE TPYTITIbI,
T0J/y4eHbl Pa3/IMUHbIe TIPOM3BO/JHbIE; MPOBeEHbI ClIeKTPabHble METO/bI aHau3a.
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BcnenctBre 3Toro, npexkze yeM BbIIIOJIHUTH OCHOBHYIO 3a/iauy 110
WZieHTU(PUKALIMY, 3aK/TF0YAIOIIYOCs B OTIpeZie/IeHUM CTPOeHMUS
1o/M(YHKLIMOHAIBbHOTO OPraHAYeCKOro BellecTBa WK UeHTUhUKaL1
KOMIIOHEHTOB OMHApHOM cMecH, 1jesiecoo0pa3Ho 0TpaboTaTh MeTO/[bI
oOHapy»eHHs1 (HYHKLIMOHAIBHBIX TPYTIN (KaueCTBeHHbIE PeaKlIvy,
XapakTepucThueckre 4acToThl romioileHus B K- criektpax, Y®- u AMP-
CMEKTPbI), TTOJyUYeHHs U OUMCTKHU (PYHKLIMOHA/IbHBIX POU3BOAHBIX KaXK/I0T0 U3
AT B)KHEHIIMX KJ1aCCOB OPraHUYeCKUX COeUHEHUN (CITUPTHI, (DeHObI,
a/bJIeTU bl UM KeTOHbI, KADOOHOBLIE KUCIOThI M AMUHBI).

@DyHKIMOHA/IbHBIY aHa/U3 ¥ UAEHTU(PUKALIMS OPraHhueCKUX BelleCTB
HAUMHAIOTCS C Mpe/iBapUTe/IbHBIX UCTIBITAaHNH, BK/IFOUAIOIIMX B ce0si: oripesiesieHye
bu3MUeCKUX KOHCTaHT, TPo0y Ha COXKKeHHe, paCTBOPUMOCTD B BOjie U
OpraHhuYeCKUX PAaCTBOPUTEJISIX, KaueCTBEHHbIN aHav3. [IpuHaiie;KHOCTh K
KJlaccaM OpraHu4eCKUX BellleCTB MOKHO YCTAHOBUTE I10 UX OTHOILIEHUIO K
peareHTam

Beruectso, Peaktus Cxema peakuu XapakrepHsble
byHKL[MOHaMbHAs MpU3HaKH
rpymnmna
HernpepensHblie p-p CH,=CH, + H,O + KMnO, — KOH + ob6ecrBeurBaHue
yrneBogopogel  KMnOy (po30Bbiit) MnO, !+ CH,(OH)-CH»(OH) p-pa
. (aHKeH]’;’ ) CH,=CH-CH; + I, - CHy(I)-CH(I)- = obGecuseunBanue
JIKVHBI, JUEHBI), b I (6VDbIi CH -pa
KpaTHble CBSI3U p-p I. (Oypoii) : PP
obecliBeurBaHHE
p-p Br, (kenteiti)  CH,=CH, + Br, » CH,(Br)-CHx(Br) p-pa
AuetuneH aMMUauHbIA p-p CH = CH + [Ag(NH3),]JOH - obpa3oBaHMe 0CajiKa
Ag,0 AgC=CAg!| + NH;t + H.O JKeJITOro 1jeTta
(B3pBIBOOIIACEH)
obpa3oBaHue
Benson t°C, H,SO4(koHiy.) TSDKEJIOW XKUJKOCTH
CéHs + HNO; — CgHs-NO, + H,0 CBeTJIO-)KeJITOro
HUTPYHOLI[asi CMeCh LIBeTa C 3araxom
HNO; + H,SO4 TOPBKOTO MUHZAJIA
Tonmyon p-p obecLiBeunBaHUe
KMnO, (po30Bblii) p-pa

C6H5-CH3 + KMDO4 + HzSO4 d CeHs-
COOH + H,0 + K,SO4 + MnSO,

DeHo p-p FeCl; (cBeTsno- OKpallliBaHUe p-pa B
(kapGosoBas JKeNThIN) CeéHsOH + FeCl; — (C¢HsO)sFe + HCl  duosneToBbIit LIBET
KHC/IOTa) HaCbIIIeHHbIN p-p obpa3oBaHue 6en0ro
Br(6pomHast Boga) CeHsOH + 2Br, — C¢H,Br;OH! + HBr ocajika co
crieljuurueCcKum
3araxom
AHWIMH P-p XJIOpHOM OKpallliBaHHe p-pa B
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(amuHOGEH30:) W3BeCTHU (buroeToBbIN 1BET

CaOCl, (becreTHBI
1)
SraHoN HaChbILLeHHbIN P-p C2H50H + I, + NaOH - CHIs!l + obpa3oBaHue
I, + p-p NaOH HCOONa + Nal + H,O MeJIKOKPUCTa/JINYeCK
oro ocazika
CHI; cBeT/10->xe/1Toro
1[BeTa CO
crieliupruueCKum
3araxom
CuO (mpokanenHasi C,HsOH + CuO — Cul! + CH3-CHO +
Me/iHasi TIPOBOJIOKA) H,0O BbIJle/IeHHe
MeTaJlJIn4eCcKoin
Meu,
crieljuuyeckuii
3amax arjetanbJerusia
I'mppoxkcorpyrmna R-OH + Na — R-O-Na" + H,? Bbl/le/IeH1e
(criupTsl, dheHon, Metammmueckuit Na CgHs-OH + Na — CgHs-O-Na' + Hpt  my3bipekoB rasa (Ha),
TU/IPOKCUKUCIIO- obpa3oBaHue
ThI) OecliBeTHOI
CTY/IEHUCTON MacChl
S¢upsl (pocTbie CH;-C(0)-0-C,Hs + H,O < crieybryecKuit
1 C/IO)KHBIE) H,O (ruaponus) B CH5;COOH + C,HsOH 3arax
npucytcrsun NaOH
TIpU HarpeBaHWU
MHoroatomHble CBexxeocaXk[ieHHbIN (“H; = OH CHz -0 SPKO-CHHee
CTIMPTBI, T/IFOK03a THAPOKCHU] MeH (II)]_ i H-O~— . . OKpalIMBaHHe p-pa
B CUJIbHO Luenquoi/’I'|”_ H o Cu——s GH-C
cpege CH,-OH CHz -0
AU EpaT me
Awmmuaunsiii p-p R-CHO + [Ag(NH;),]JOH - R-COOH obpa3oBaHue
Ag,O +Agl + NH;t + H,O GrecTsimiero Hasera
Ag («cepebpsiHoe
KapGoHmbHas 3epKaJio») Ha CTeHKax
rpynmna — CHO cocyAos
(ambaerupl, R-CHO + Cu(OH), - R-COOH + obpa3oBaHue
[JTFOKO3a) CBe)xeoCaKJeHHbIN Cu,0! + H,O KPaCcHOTo 0cajiKa
CU(OH)z CUZO
Jlakmyc OKpalllBaHWe p-pa B
Kap6oHoBbie PO30BBIi 1[BET
KHCJIOTBI
R-COOH + Na,CO; — R-COO-Na+ +
p-p Na,CO3 H,O + CO,t BblgiesieHre CO,
CITUPT R-COOH + HO-R; < RC(O)OR; + crieljuduyeckui
+H,SO4(koHI].) H,O 3amnax
obpa3ytolierocs

CJI0)KHOTO 3¢rpa
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HCOOH + Cu(OH), —» Cu0! + H,0 +

MypaBbuHas .
KUCTIOTA CBexeocak/IeHHbIN CO,t
Cu(OH),
Avmuaunbiii p-p  HCOOH + [Ag(NH;5),]JOH — Agl +
Ag,0 H,O + CO,1t
OseriHOBast p-p Cy7H33COOH + KMnO, + H,O -
KMC/I0Ta KMnO, (po30Bblii) CgH1,-CH(OH)-CH(OH)-(CH,)7-
v I, (GypsIit) umm COOH + MnO,! + KOH
BI‘Q()KEJ'ITLIIZ) C17H33COOH + Iz - C8H17-CH(I)-

CH(I)-(CH,),-COOH

Anerarsl (conmu CH3;COONa + FeCl; — (CH5COO)sFe

YKCYyCHOU + NaCl
KUCJIOTBI) p-p FeCl;
Creapar Hatpusi  H,O (ruaponus) +  Cy7sH3sCOONa + H,O < Ci7H3s00H!
(MbI710) beHondTanenH + NaOH
HACBIIIEHHBIN p-p C17H3sCOONa + Ca** -
COJIA KasblLysl (C17H3sC0O0),Cal + Na*
KoHlleHTpupoBaHHa
s HeopraHuueckKasd C17H35COONa + I‘I+ « C17H355CO0Hl
KUCJIOTa + Na*
[Tnams peakLusi TOpeHust
Benok

HNO; (koHi1.);t, °C
KCaHTOIIPOTEMHOBAsT peaKi[ysi
(TIPOMCXOAUT HUTPOBaHKUEe OEH30/IbHBIX
KOJiel] B MoJieKysie Oestka)

obpa3oBaHue
KpacHOTO 0CajiKa
CUQO

«cepebpsiHOE
3epKaJio» Ha CTeHKax
cocyga

obecl{BeunBaHue
p-pa

OKpalllBaHHe P-pa B
KpacHO-0ypblIii LiBeT

OKpallliBaHHe p-pa B
MaJIMHOBBIH 1[BET

obpa3oBaHue Ceporo
ocazka

obpa3oBaHue 6esoro
ocajika

3dllaX «I1aJIeHOIr'o»,
XKOKeHBIX TepbeB

6e3 HarpeBaHUs —
TIOSIBTISIETCS JKEJITOe
OKpalllMBaHUe P-Pa;
TIpY HarpeBaHUH U
J100aB/IeHUN
pacTBOpa aMMHaKa

OesoK OKpalllMBaeTCA

OuypetoBas peakiust (0bpa3syeTcsi

B JKe/ThIN LIBET

cuHe-(UroeToBOE

CBe)xeoCaKJeHHbIN KOMII/IEKCHOE COeZIUHEHMe) OKpalllBaHUe p-pa
Cu(OH),

3.AsropuTm padoThI (MOC/1eA0BATE/THLHOCTD BBINO/THEHUS IefiCTBHIA)
Pabora odopmsieTcst B Tabnuiie:
No Ha3Banue Yro penan Yto Habmroman BriBoza
OMBIT | OMbITA
a

1.

2.

3.
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OneIT 1: Onpe/esieHne 0e/IKOB B pacTBoOpe

HanelitTe B IpoOUPKY 1 M/ UCITLITYEMOTO PAcTBOPA, Io0aBbTe B Hee 1M
pactBop NaOH u HeckombKo Karesib pactBopa CuSO4.Coaep>KuMoe IpoOUpKU
BCTpsixHuTe. UTo HabsofiaeTe? 3anuiiuTe B TaOMUILY U CJleflaiiTe BBIBOZ,.

OnpiT 2: O0OHapyKeHHe )KHPOB B PacTBOpe

KariHuTe Ha MoJIOTHSHYIO ca/ipeTKy WK B CTaKaH C BOAOW Karliro
WCIIBITYeMOTO pacTBopa. JKUpHoe MSATHO Ha casideTke Mpy IMTPOCMAaTPUBaHUM Ha
CBeT- MpO3pauHoe, CBeTdllleecsl. BHUMaTe/bHO paCCMOTPUTE pe3y/ibTaThl OMbITa U
3aITUIIINATE BLIBOA B TaOJTHILY.

OneiT 3: O0OHapy)KeHHe YIVIeBOI0B B PacTBOpPe

HaneiiTe B mpoOGUPKY 2 MJ/T UCITBITYEMOT'O PAaCTBOpa, A00aBbTe K HeMy 1 M
NaOH u Hecko/bKO Karienb pactBopa CuSO4. Copep>kumoe poObupKu
BCTpsixHuTe. UTo HabsofaeTe? 3anuiimTe B TaOUILY U C/le/laiTe BBIBOZ,

[TosyyeHHBIN pacTBOp HarpeiTe Ha CripTOBKe. UTo Hab/romaeTe Terepn?
Karuist noga B MCIIBITYeMOM pacTBOpe OKpalllMBaeT pacTBOP B TEMHO CUHUM 1|BeT-
TpY3HAK Kpaxmasa B pacTBOpe.

3anuImuTe pe3y/ibTaT B TaOMUITY U CZie/laiiTe COOTBETCTBYIOIINI BBIBO/,.

OnbiT 4: (M0 BapuaHTam)

1. BapuanTt. C nomMo1Lbi0 XapakKTepHbIX PeakL[Mi pacro3HauTe, B KAKOU U3
NpoOMPOK HAXO/SATCS BOAHbIE PACTBOPKI: @) 3TaHO/Ia; 0) YKCYCHOUM KUC/IOTHI; B)
[JTFOKO3bI; T') T/IUL[ePUHA.

2. BapuanT. C 1oMOL1IbIO XapaKTepPHbIX peakL[Mi pacrio3HauTe, B KaKOW U3
MIPOOUPOK HaXOASTCS BOAHbIE PacTBOPHLI: a) (heHosa; 6) TIHLIEPUHA; B)
dbopmanbaerusia; r) rroKo3bl.

3. BapuaHT. C MOMOILBbIO XapaKTePHbIX peaklui paclio3HaunTe, B KAKOU 13
NTPOOHPOK HAXOASATCS: a) TAULepyH; 0) pacTUTeTbHOE Mac/IO; B) MaIlIMHHOE MacJIo,
rojiydeHHOe 13 He()TH; T) CaxapHbIH CHPOIL.

4. Bapuant. Pacrno3HaliTe ¢ TOMOIIbIO OJJHOTO U TOTO >Ke peakTHBa, B KaKOl 13
TIPOOMPOK HaXOZSATCS BOAHbBIE PACTBOPHI: a) (heHOsIsATa HATPHS; ) ITH JlaTa HATPHS;
B) alleTaTa HaTpus; r') KapboHaTa HaTpUsl.

5. BapuanT. Pacrio3HaiiTe ¢ TOMOILBIO OJJHOTO Y TOTO >Ke peakTHBa, B KAKOU U3
NIPOOUPOK HaXOASITCSI pacTBOPHI: a) Mblia; 0) 6e/ka; B) COABI.

4.BeiBoj. [1o riposieiaHHol paboTe cOCTaBbTe OTUYET U C/ie/IaiiTe BHIBO/IBI.

5.KoHTpO/IbHBIE BONIPOCHI.
1. Kakue peakijy Ha3bIBarOTCsl KaueCTBeHHbIMU?
2. Yto Ha3biBaeTcsi (GyHKLMOHATBHOW PYTITION?
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3. Kakue (yHKIMOHa/IbHbIE TPYMIbl y CIIUPTOB, a/ibJeTU/i0B, KUC/IOT?

6.CnucoK peKoMeH/J0BaHHOU JINTeparTyphl.

Xumust, O.C. I'abpuensH, 1.I. Octpoymos, 2017
Opranuueckas xumus, 10-11 knacc, LIsetkos JI.A., 2012
Xumust, cOOpHUK 0CHOBHBIX hopmysi, CaBuHkuHa E.B., Jloruxosa I'.I1.,2013

7./lomalHee 3ajaHue
TIOBTOPUTH TEOPeTUUeCKU MaTepHras 10 TeMe MPaKThueCKOW paboThl.
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NucTpykiusa
1o jiaboparopHoii padote Ne5
Tema: Pacrio3HaBaHMe TLJTaCTMACC U BOJIOKOH.

Ilesib paGoThI:

-03HaKOMJIeHHe Ha OCHOBe KOJUIEKLIMOHHOTO MaTepuasa ¢ o0pasiiamMmu
IJjacTMacc, BOJIOKOH U Kay4yKoOB, MUHEepPaJbHBIX U TOPHBIX
TIOPOI, UX IIPHMEHEHHUEM;

-Hay4YUTHCS SKCIIEPUMEHTA/ILHO PACIIO3HABATH T/IACTMACChl U BOTIOKHA;
-0TpaboTaTh HABBIKK KCTIEPUMEHTATBbHOM paboThl, COO/TIOzast TIpaBuIIa
TeXHUKH 0e30MacHOCTH MpU paboTe B KaOHMHETe XUMHH;

-Hay4YMThCS IPOBOAUTDL HAO/TIOfIeH s 1 ie/laTh BBIBO/IBI.

OOopyaoBaHue: MITaTUB C MPOOHPKaMH, JiepkaTe/ib, CIMPTOBKA, TIPUOOp AJist
HarpeBaHUsl, CITUYKHU.

PeakTuBBI: TpPaHUT, Mej; YeTbipe TMakeTWKa C obOpa3ijamu TactMacc (6e3
Ha/ITIACeN):

Bapuant 1 a) ®enHoruiact; 6) mie/iy/ionz; B) TIOJTMATUJIEH; T') KallPOH.

BapuanT 2 a) [TouBUHUIX/IOPU; 0)TIOMCTHUPOI; B) MOIMMETHIMEeTaKpH/IaT;

T) LieJUTY/IOU,

yeThIpe MakeTHKa ¢ obpa3iiaMu BoJIOKOH (6e3 Hafrmce):

BapuanT 1 a) Brcko3Hoe BOJIOKHO; 6) HUTPOH; B) IIePCTh; T') JlaBCaH.

BapuanT 2 a) XnormuaroOyma)kHOe BOJIOKHO; 0) arjeTaTHOe BOJIOKHO; B) XJIOPHH; T)
KaripoH.

OTanbl MpoBe/jeHus PadoOThI:

1.IHCTPYKTaX MO TeXHUKe 0e30MacHOCTH

[lpy TipoBeleHUM OMBITOB HeoOxonuMo cobmopate  0o0Iue  Mephl
Ge3omacHOCTH, T0)Kapobe30racHOCTU U TIpaBWIa ToOBejeHUsi B jabopaTopuu
«XHUMUSI».

2.0nopHbIe IOHATHUA TeOPpeTHYeCcKOoro Marepuasia

[TonmumepHble BellecTBa M MaTepuasbl Ha WX OCHOBE TPOYHO BOLLIMA B
TIOBCe/THEBHYIO JKM3Hb uyesioBeKa. Pa3HooOpasue obmacreli WX mNpUMeHeHUs
TpeOyeT NpHaHs 3TUM BellleCTBaM CBOWCTB, KOTOPhIMU He 00/1a[jaf0T PHUPOAHbIE
MojiuMepbl. XUMHWKH HallJTd CMOCOObl XUMHUYECKOM MOAUGUKAI[MN TTPUPOJHBIX
rnonuMepoB. IIpu 3TOM OCHOBHasi Lerb MakKpOMOJIEKY/Jl He IIpeTeprieBaer
W3MEHEeHW, HO B COCTaBe BellleCTBa TMOSB/SIOTCS HOBbIe TPYIIbI aTOMOB,
Npujarollie eMy HOBble (PU3NUeCcKre U XMMUUeCKUe CBOMCTBRA.
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BRICOKOMOJEKYIAPHBIE BeIecTBa, KOTODBIE IMO-
JIY9Aai0T HA OCHOBE NPHPOAHEIX IOJHMEDOB Iy TeM
HX XHMHYEeCKOH MogudMKAIIHHA, HASBIBAIOT HC-
RKYCCTECHHBIMH IIOJTHMEeDAMH.

CxeMaTHUUHO TIOy4YeHHe WCKYCCTBEHHBIX TIOJTMMEPOB MOXKHO H300pa3uTh
cieyroIuM obpasom:

ol e e

NPHPOSHEI TOTHMED PEATEHT
— = O D < >— +nl)
HR e 0] sropos
= OPOIVET
HCKYCCTBEHHBIH MOJIHMED PEAKIIHH

VckyccTBeHHbIe TIOJIMMEpPbl MCIIONB3YIHOT [JIsi W3TOTOBJIEHHs IIlacTMAace,
BOJIOKOH U IPYTUX MaTepUasoB.

I[MaacTmMacesl — 9TO MATEPHANEI, HOAVIYCHHBIE HA
OCHOBE [OJHMEpOB, crnocobHble npuobperaTs 3a-
JAaHHYD (HOPMY OpPH H3rOTOBIEHHH H3JeNIHA H CO-
XPpaHATH €€ B Npoecce dKCIAYATAIIHH.

[Tonumep ¥ macTMacca — 3TO He OJHO U To »ke. JIrobasi macTMmacca
COLepXUT TIONIMMEDP, HO KpPOMe Hero B ee COCTaB MOTYT BXOJWTb W Jpyrue
KOMIIOHEHTBbI:  Kpacutenu  (MpUAAIOT  Marepuasy  LIBeT),  HaloJIHUTeNd
(obecreunBarOT KECTKOCTh IJIaCTMACChI), TIaCTU(HUKATOPbI (Ze/ialoT MaTepra
Gosiee 3/1aCTUUHBIM, TUOKUM) U 7IP.

[Moxkany#, camMbiM YAOOHBIM TIPUPOJHBIM TIOTMMEPOM [IJIi XWUMHUeCKOU
PEKOHCTPYKLIMY ero MOJIeKYJI SIBJ/IIeTCs L{e/I/IF0/103a.

[TepBast myacTMacca Obiia TosyueHa B KoHile XIX B. B Amepuke. Ilpu
00paboTKe 11e/I/TF0/I03bI KOHI[EHTPUPOBAHHOW a30THON KHUCJIOTOM B TIPUCYTCTBUM
KOHL|eHTPMPOBAaHHOW CEPHOU KUC/OTHI /IBeé TMAPOKCU/IbHBIE TPYIIbl B CTPYKTYP-
HOM 3BeHe 3aMellarTcsl Ha HuTporpynmbl. [lonyueHHOe BeleCcTBO Ha3bIBaOT
JVIHATPATOM L|eJIJIF0JI03bI:

uesutrono3a + HNOs — guHuTpar 1esuito/io3sl + Boja.

[Mpu pobaBneHWM K [JUHUTPATy Le/Uitono3bl Kamdopbl (B KauecTBe
racTiduKaTopa) MoJydaroT TIaCTMacCy MOJIOUHO-0e/ioro 1jBeTa, MOXOXKYH Ha
CJIOHOBYHO KOCTb. JTa MJlacTMacca rojiyuunia Ha3BaHue ye/ayaouo.

[TepBbIMU W3[eMUSAMU, KOTOPbIe ObITM M3TOTOB/IEHbI W3 LIe/UTY/ION/a, CTalu
OWUMBSpHBbIE IIaphl, 3aTeM MejKHe OBITOBble TIpeJMeThl: PACUecKd, WUrPYIIKH,
NMUHeWKU. VI3 HUTPaTOoB L1e/I/TF0/103bl U3r0TaB/IMBAIN KUHO- U (DOTOI/IEHKY.

bonpmiiM  HefoCTaTKOM  Lie/y/louzia SIB/ISIeTC ero roproydecTs. Beuay
TIOBBIIIIEHHOW T10)KapOOTacHOCTH 00/1IaCTh TIpUMeHeHusl Lie/UTy/loufia Terepb
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orpaHuyeHa. B Hacrosiiiiee Bpemsi U3 3TOrO MaTrepuasa U3roTaB/MBalOT TEHHUCHbBIE
IIIApUKA W KPaCHBYIO, OecTSIyr0 OOMUI[OBKY MY3bIKa/IbHBIX MHCTpyMeHTOB. Ha
OCHOBe HUTPATOB LieJI/TF0/I03bl MU3rOTAaB/IUBAKOT KJIEM U JIaKH.

JIromy Hayuw/iMch MHOTHWE HeJOCTaTKHU BelrecTB obpaiaTh B J0CTOMHCTBA.
Cpaenatb JUHUTpAT LIEJUTIONO3bI ellje Oojiee TOPHOYMM MOXKHO, TPEeBpaTUB ero B
TPUHUTpAT. TpUHUTpAT LIe/UIF0JIO3bl  MCIIO/B3YKOT B KauecTBe TOpoxa U
Ha3bIBalOT NUPOKCUAUHOM.

Ha ocHOBe MCKyCCTBEHHBIX TMO/IMMEPOB TOyUYal0T He TOMBKO TIaCTMacChl,
HO U BOJIOKHa.

BoxokHa — 2T0 DOJAHMEDE! JHHEMHON0 cTPOSHHA,
KOTOpBIE IPHIOGHBL JJIS HM3rOTOBJIeHHMH HHUTeI,
SHTYTOR, OPAMHE H TeKCTHALHBIX MATEPHANOB.

Cama 11e/UTr0/103a — 3TO BOJIOKHUCTBIM Marepuas. B 3Tom yierko yoeautbcs,
PacCMOTpeB KyCOueK MeJUI[MHCKON BaThl. V3 11e/ITH0/I03HBIX BOJIOKOH COCTOSIT
XJI0TTYaToOyMakHbIe U JIbHSIHBbIe TKaHU. Hapsiy ¢ HeoCrmopruMbIMHU TIperMYIileCTBa-
MU W37eNs U3 XJI0TKa W JbHa 0071a/1atoT CyIleCTBeHHBIMU HefgocTarkaMu. OHM
HEe/IOCTAaTOUHO TPOYHBI (0COOEHHO TIPY HaMOKAHWH), JIETKO MHYTCSI, He HUMEIOT
Grecka, ITOBPEXKJAFOTCS TPUOKOM.

OTUX HEeIOCTAaTKOB JIMIIEHBbI H3/Ie/IsS W3 CaMOro PacpOCTPaHEHHOTO
HCKYCCTBEHHOTO BOJIOKHA — al[eTaTHOTO IIefIKa.

[Tporiecc momy4eHus roiMMepa [ijisi U3TOTOB/IEHUS al|eTaTHBIX HUTEH OueHb
HallOMWHAET TIO/lyYeHue [JUHUTpaTa LeJuTioyio3bl. TOMBKO B 3TOM  Ciydae
1je/UTt0n03y  00pabaThiBalOT He a30THOM, a YKCYCHOW KuC/IOTOW. Bce Tpu
TUPOKCH/TbHBIE TPYMIbI CTPYKTYPHOTO 3B€HA 1IeJUTIOI03bI BCTYIAIOT B PEaKIUIO
sTepudUKaiii. B pesynbraTe obpa3yeTcss TIoMMMep C TpPeMsl CJIOKHOI(PUPHBIMU
TpyIIiaMyi — TpUalleTaT 1ie/UTH/I03bI:

uesvrono3a + CH;COOH - Tpuatjerar 1je/iit0103bl + BoZa.

Tpuarierar 1[e/UTFOM03bI, B OTVIMUME OT MCXOAHOTO TPHPOAHOTO TIOJHUMEpa,
BOJIOKHUCTOW CTPYKTYypO# He obsaziaeT. Kak >ke M3roTOBUTH U3 Hero HUTH? [Ins
9TOr0 OBLT TIPUYMaH CIelfaIbHbIN TEXHOIOTUe CKHUI Mpoliecc.

Tpuarierar 1e/UTI0/I03bl PACTBOPSIFOT B OpPraHUYeCKOM PpacTBOPHUTENE [0
o0Opa3oBaHUsI BS3KOTO PacTBOpa W TOf OOJBIIMM [JaBJeHWeM ITPO/IaB/IUBAIOT €ro
yepe3 KOJIMIAYKM CO MHOKeCTBOM MeJIBYaMIIMX OTBEPCTUM — TaK Ha3bIBae-
Mble ¢puibepbl. CTPYHKH pacTBopa 00yBarOTCSl TEIIbIM BO3yXOM, PaCTBOPUTE/b
WCTIapsieTCsl, TIOJIMMep 3aTBep/ieBaeT B TOHUAMIIIe HUTH.

TkaHu W3 ayemamHo20 60/10KHA (AyemamHo20 uenKd) OueHb KPaCUBHI,
JIeTKO OKPAIIMBAIOTCS ¥ MHOTO(YHKIIMOHAIBHBI: U3 HUX C OJWHAKOBBIM YCIIEXOM
W3rOTaB/MBAIOT U TIOJK/Ia/IOUHBIN MaTepya, v HapsiiHble OasbHbIe TUIaThsI.

[ToMrMO ar[eTaTHOTO TIIleJIKa, K HCKYCCTBEHHBIM BOJIOKHaM OTHOCSITCS
TaKKe 8UCKO3d, MeOHO-aMMUA4YHOe 80/10KHO.

BucKko3y TakKe TIOJTy4arOT Ha OCHOBE T[eJI/TFO/I03bI Iy TeM T10C/Iel0BaTe/TbHOM
00paboTKM pacTBOpoM Iiesioud, cepoyrinepogoMm CS2, pacTBOPOM — KHC/IOTHI.
Brcko3HOe BOJIOKHO IT0 KpPAacOTe IMOUTH He YCTyIlaeT HaTypajbHOMY, OHO TaKiKe
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TMTMeHUYHO (TIPOIyCKaeT HapyKy B/ary) 4, 4TO HeMa/ioBaXkHO, HAMHOTO JiellieB/ie
HaTypaJIbHOrO.

MOo)XHO /11 COBCEM OTKa3aTbCsl OT TMPUPOAHOTO TMOJMMEPHOIO ChIPbSi MpHU
TPOU3BO/CTBE TJIACTMACC U BOJIOKOH? [I/i1 COBpEMEHHOU XWMWM HET HUYero
HEeBO3MOXXHOrO!

Bce vanie v yaille B mOBCeJHEBHOW >KM3HU BaM TIPUXOJUTCST CTAJIKUBATLCS C
Mo/IMMepamMy, KOTOpble CO37laHbl He TIPUPOJOM M He Ha OCHOBE TIPUPOJHOTO
TOJIMMEPHOTO ChIPhSl, a SBJSIOTCS pPe3ylbTaToM paboThbl XMMHKOB. JTO Tak
HasbIBaeMble CUHMemuy4ecKue no/aumepbl.

CnenoBaresibHO, MO MPOUCXOXKAEHUIO BCe TIOJIMMEPhl MOKHO Pa3fe/iiTh Ha
TPU TPYyIIbI (CXema 2):

TIPUPOJHBIE;

WCKYCCTBEHHbIE;

CUHTeTHUYeCKHe.

Kak u nepBbie Ba K/lacca rMoiMMepoB, CUHTeTUUeCKHe MOIMMepHI 10 opme
MaKpOMOJIEKY/T ObIBAlOT JIMHEMHBIMHU, Pa3BETBIEHHBIMA W TIPOCTPAHCTBEHHBIMU
(TpexmepHbIMU) (pUc. 84).

K nuHeliHbiM ~ cuHmemuuecKkum  NoOAUMepAM MOXKeT ~ ObITh  OTHeCeH
TO/IUSTUIEH, OJTHAKO C/ie/lyeT MOAYepPKHYTb, UTO peub UJEeT He O TOIUITHUIIeHe
BOOOIIe, a JIMIITH O TTOUATH/IEHe HU3KOTO /IaB/IeHUS.

[TonMaTHNEH HU3KOTO JaB/IEeHUS TMOIy4YaroT U3 STUIeHA C KCI0/Ib30BaHUEM
0COOBIX KaTaju3aTOpOB, KOTOpble CIMOCOOCTBYIOT —YBeJMUEHUIO JIMHEHHBIX
MaKpoMOJiIeKyT ¥ He TpeOylOT WCIIO/Ib30BaHUSI BBICOKOTO [JaBleHUs B
TIPOM3BO/ICTBEHHOM Tipoijecce. Tako# monvaTuieH Gnaropapsi 6osiee KOMIMAKTHOMN
yIaKOBKe TIOIMMEpPHBIX I[eTledl KWMeeT BBICOKYIO TUIOTHOCTb, OOJBIITYIO
MeXaHWUYeCKyt0 MpouHoCTb. OH WZeT I7aBHBIM 00pa3oM Ha W3rOTOBJeHHe TPYO,
OBITOBOM U XMMHUUECKOU MOCY/bI.

MakpoMo/ieKy/ibl TIOIM3TUIEHAa BBICOKOTO [JaB/IeHUsS] UMEIOT pa38eme/1eHHYH0
cmpykmypy.ETo TIJIOTHOCTh HWXKE, a 3/IaCTUUHOCTH BBIIIE, UeM Y MOJIUITUIeHa
HU3KOTO [aB/eHus. DTO He3aMeHUMbIM MaTepuasn [Jid U3rOTOBJeHUSl YIaKOBKH
TMUIEeBbIX W HEMNUIIeBbIX MPOAYKTOB, TAKeTOB. [l MOSyuyeHUs] CUHTETUUeCKOro
aHajiora TMOJIM3TH/IeHA WCMO/B3YIOT ellle OJWH ajJkeH — mnponuieH. OH
MOJIMMEpPU3yeTCsl B COeJUHEHHe, KOTOpOe, KaK BaM HETPYAHO [0rajaThCs,
Ha3bIBaIOT MOJIUMPOMUIEHOM:

nCH=CH, —**2 (_CH—CH,— .
| |
CH, e CH, e
nponHiIeH OONHOPOITHIIEH

[Momunporsien o6naziaeT OosbIlled MeXaHWMUeCKOW TIPOUHOCTBIO, YeM
TIOJTUITU/IEH. VI3 Hero U3roToB/ISIOT KaHAThl, TPOCKI, BepeBKU. Bam 3HaKoMbI Oestbie
MOJIUMIPOTAJIEHOBbIE MeIKK JJjIsl caxapa, Kpyn W [JpYyrux TMpPOAYKTOB —
ype3BbIUalfHO MPOYHbIe, OUeHb JieTKhe U abCcooTHO Ge3oracHble /sl uesioBeka.
Bbl, O0ueBWIHO, HepeaKO BUEIU TOProBLEB («UeTHOKOB»), KOTOphLIE
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TPAHCIIOPTUPYIOT CBOM TOBap B OOMBIIMX CyMKaxX W3 monunpornuieHa. OfHaKo
TIOJITIPOTIWJIEH — 3TO elje W MaTepuas [/l U3rOTOBJI€HUS KOBPOB, eTCKUX
WIpyIlIeK, XUMUUeCKUX PeakTOpOB, MOCY/bl, KOPITyCOB KOMITBIOTEPHOM TEXHUKHU U
MHOTOTO JIpyTOro.

[Ipy wW3yyeHHMM CBOMCTB arleTWIeHa Bbl MO3HAKOMWIUCH ellje C OJHUM
CUHTETUYECKMM  TOJMMEpPOM /IUHEUH020 CMpOeHUsl —  TIOJIMBUHUJIXJIOPUOM
(BCITOMHUTE OCHOBHbIE 00/1IaCTH ero MpUMeHeHus).

JluHeliHyl0 cmpyKmypy UMeIOT TakyKe CUHmemuyueckue 80/10KHd, KOTOphle
BMeCTe C WCKYCCTBEHHbBIMU OTHOCAT K XWMHYECKUM BOJIOKHaM, B OT/IMYME OT
TIPUPOJHBIX (Cxema 3).

C TIpUpOAHBIMM M WCKYCCTBEHHBIMM XWMHWUECKMMM BOJIOKHAMM BbI YXKe
MoAPOOHO 03HAKOMUJIMCh, TIO3TOMY OCTAaHOBUMCS Ha BOJIOKHaX CMHTETUYECKHUX.

O MoMMNpOoIrIeHOBOM BOJIOKHE MBI y>Ke TOBOPHWJ/IY BBILLIE.

KaripoHOBOe BOJIOKHO OT/IMUYaeTCsl BBICOKOU TIPOYHOCTHI), YCTOMUYMBOCTBIO K
VICTUDAHUIO, He BIMThbIBaeT Bjary. [103ToMy ero mpuUMeHSIIOT [Jig TOJy4YeHUs
KaripOHOBBIX TKaHeW, U3 KOTOPBIX HW3rOTaBIUBAOT KOBPBI, MCKYCCTBEHHBIM MeX,
KODAHYIO TKaHb, OfieXAy. V3 KanmpoHOBOW CMOJIbI MO/y4YarOT IJIaCTMACChl IS
VI3rOTOBJIEHUS JleTa/leld MallluH M IPYTUX KOHCTPYKLMOHHBIX MaTepraJsioB.

[ToueMy KampoH OTHOCAT K MOJMAaMUJHBIM BOJOKHam? A TOTOMY, YTO B
MaKpOMOJIeKy/ie KallpOHa MHOTO pa3 MOBTOPSIeTCSI 3HAaKOMasi BaM TMeNTH/Hask CBSI3b
—CO—NH—, koTOpy0 NMo-ApyroMy Ha3bIBatOT aMUJHOM:

...—NH—(CH,),—CO—NH—(CH,);—CO—NH—(CH,),—CO0—...

K amuaHbIM BOJIOKHAaM OTHOCAT TakKe XOpOLIO 3HAKOMOe BaM W3
JKA3BHEHHOM TMPAaKTUKU BOJIOKHO HaW/IOH. VIHTepecHa WCTOPUSI OTKPBITHSI 3TOTO
MaTepHaia. ABTOP 3TOTO OTKPBLITHS, aMepUKaHCKui XuMUK Y. Kapo3epc, paboran
HaJ co3faHueM 3Toro BonokHa B Hero-Mopke u JIouzoHe. M3 Ha3BaHuii 3THX
rOpPOJ0B CJIOXKU/IOCh Ha3BaHWe HOBOI'O CMHTeTHUYeCKOro rosivMepa. B Tom, 4yto 310
TIO/IMaMUIHOe BOJIOKHO, BbI CMOXKeTe yOeluThbCs, ecyid MOCMOTpUTe Ha (hopmymny
(parmMeHTa ero MakpOMOJIEKYJIbI:

...—NH—(CH,),—NH—CO—(CH,),—CO—...

[MTonmadupHOe BOMOKHO JiIaBCAaH WCTOMb3YIOT A/ U3TOTOB/IEHUs B TE€PBYIO
oyepe/ib KOCTFOMHBIX TKaHeW, TOCKObKY OH oOecrieurBaeT UM HeCMUHAeMOCTh U
3/IeTaHTHYIO (PaKTypy.

YIVBUTETLHO TIOXOXKM Ha HaTypajbHYHO IIepCTb HW3[enusi W3 BOJIOKHA
HUTPOH. TKaHM W3 HUTPOHA UCIIO/B3YIOT /i1 W3TOTOBJ/IEHHsI CIIOPTHUBHBIX
KOCTHOMOB, TPUKOTaXka, MasibTo.

PazgemeneHHylo cmpykmypy UMeIOT TaKhe CUHTeTUUYeCKHe TOMMephbl, Kak
Kayuykyd. CUHTeTHMUeCcKre KayuyKW Je/iaT Ha KayuyykKu o0Iilero v crieljdaabHOro
Ha3HAYEeHUUHI.
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ByayimmM TexHonmoraM U MeAuKaMm OyzleT WHTepecHO 3HaTh, YTO MHOTHe
CUHTEeTUYeCKHe T0JIMMephl IIIMPOKO MCIO0JIb3YIOT KaK MaTepuall /iJis U3rOTOBJ/IeHUS
VMMIIJIAaHTAaHTOB /[ijisi 4ejioBedeckoro opraHusMa. K rmosmMepaMm ¢ mpexmepHoli
cmpykmypoli OTHOCST pe3uHy U (deHonodopmasbaeruiHbie CMOJbl, C KOTOPbIMU
Bbl 3HAKOMUW/IUCh paHee.

d®eHonodopmanbieryiHble CMOJB, B OTIAYKME OT MHOTUX JIDYTHUX
MOJIMMEPHBIX ~ MaTepuasioB,  Ha3bIBaeMbIX mepmMoniacmuyHbiMu (TIOTUITUIIEH,
TIOJIMBUHWIXJIOPH/I, KalIPOH), OTHOCSITCSI KMepMOpeaKkmu8HbIM NOAUMepPAaM.

[ToHATHO, YTO TIpeBpalllaTb B TOTOBble W3/e/vs yAoOHee Te TlaCTMacChl,
KOTOpbIe obOpatumo TBep/ef0T u pa3MsIryaroTCsl. 910 Tak
HasbIBaeMble MepMon1acmbl, Wiimepmoniacmuytble  noaumepbl. UIx ~ MOXHO
parroHa/sIbHO 00pabaThiBaTh M TlepepadaThiBaTh METONOM JIUThS TIOf, JaBIEHHEM,
BaKyyMHOM (OpPMOBKH, MpPOPWILHBIM TpeccoBaHveM. Eci ke B Tipoijecce
dhopMoBaHus W3[enusi MPOMCXOJUT CIlIMBKa MaKpOMOJIEKY/ W TIOJIMMep, TBepzes,
nproOpeTaeT ceTyatoe CTPOEHMEe, TO 3TO BeI[eCTBO Y)Ke Hesb3sl BO3BPATHTH B
BS3KOTEKyuee COCTOSIHMe HarpeBaHUeM WM pacTBopeHueM. Takue TMOIUMepbl
Ha3bIBalOT TepMopeakTUBHbIMU. Kpome deHomobopManbaeruiHbX, K HUM
OTHOCAT KapOamMu/iHbIe U TT0/IM3(UPHBIE CMOJIbI.

M B 3ak/ioueHHe OCTAaHOBUMCSI ellle Ha OJHOM Kaccudukaium
CUHTETUYECKHX TIOIMMEPOB I10 TPH3HAKYy «BHJ| TIPOTEKAHUS XUMHUECKOTO
rpoliecca MpU UX TIOyuYeHUW». Bbl, OUeBHAHO, caMU CMOXKeTe yKa3aTb, UTO TI0
9TOMY TIpU3HaKy MOXXHO BBbIIeJIUTh [IBe TPYIIbl CUHTETUUECKUX T10/IMMEpOB:
TIOJTMMepPU3aliOHHbIe, T. €. TI0JIyUeHHbIe B pe3y/bTaTe Peakiuu MoruMepr3aliii, 1
TIOJTUKOH/IeHCALIMOHHBIE, T. €. TI0JyueHHbIe TTyTeM TOJTMKOH/eHCaI|H.

Ham ke ocTaHeTCs TOJBKO TIOAUYEePKHYTb, UTO TI0JIMEePU3aI[OHHBIe
TOJIUMEPLI  TIOMy4YalOT U3 ~ MOHOMEpPOB C  KpaTHBIMHA  CBSI3SIMHM, A
TOJIMKOH/IeHCAlIUOHHbIe — W3 MOHOMEpOB, KOTOpble COfiep)KaT B MoJieKyJiax
(byHKIMOHATBHBIE TPYIIIIHI.

Tako¥ MoApOOHBIM OUEPK O CHUHTETHUECKHX ITO/IMMepPaxX MbI TPUBETU [IJIs
TOTO, YTOOBI TOKa3aThb, KOHCTPYKTMBHO paboTaeT uejoBedeckass MbIC/b. CMmeeM
Ha/IesIThCSl, UTO HEKOTOpble M3 BaC CMOTYT BHECTH 3aMeTHbIH BKJ/aJl B pellleHHe
HeCTaH/JapTHBIX cUTyaluii B cepe Oyayiiieii mpodeccroHanbHOU [1eATeTbHOCTH, U
HeoO0s13aTe/IbHO XUMUYeCKOM.

3.Anroputm padoThI (MOC/1eA0BaTe/IbHOCTH BBINO/THEHUS AeifiCTBHIA)
1. O3HAKOMHTECSI ¢ O0OpasmaMH ILJIACTMACC, BOJIOKOH H
Kay4yKOB.

MosxkHO TIOJIyUHTH IIpefcTaBJIeHHEe O BHEIIHEeM BHIEe O00BHEKTOB
BHPTYaJIbHOU KOJIJIEKITHH, HH(OPMAIIHUIO 00 HX cOCTaBe.
http://www.virtulab.net/index.php?catid=57:2009-11-14-21-25-
00&id=285:2009-11-14-22-37-
18&itemid=108&option=com_content&view=article

2. 3anHUIIATE CBOICTBA IVIACTMACC, BOJIOKOH, KayuyKOB B TaOJIHILY.
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[Tomstunex
TednoH
XJIOTIOK
[lepctb
HarypanbHbiv
KayuyK
ByTagueHoBbIv
KayuyK
3. CpaBHUTbL FOpPHBIE TIOPOIbL.
OT1nuuTesibHBIE I'panut Men
TIPU3HAKU
LBet
IIpo3pauHoCTh
breck
N3nom
TBEpPAOCTD
Bec
IIpoucxoxgeHue

4. BoifjaHbl yeThIpe MakeTHWKa ¢ obpasijamu TiactMacc (6e3 HaAmucei) U YeThipe
TaKeTHKa C 00pa3rjaMu BOJIOKOH (0e3 Hafmuceil) o BapraHTaM
OmnpenenuTe 1O XapaKTepHbIM CBOMCTBaM, Kakasi IlacTMacca U Kakoe
BOJIOKHO HaxO/IUTCSI B KaXX/I0M M3 MaKeTUKOB.
Iljis  BBITONHEHHST PabOThI HWCTOMB3yWTe TabMMIBI M0  pacrio3HABAHUIO
BOJIOKOH M TUTaCTMacC U3 ydyeOHHMKa MO OpPraHAYecKod XHMHU WU CJIeAyhTe

WHCTPYKLUAM, NdHHBIM YUHWTE/IeM.

Bapuanr 1.

Ha3sBanue

Brelnui By

OTHoOIIeHue K
HarpeBaHUIO

HWcnbiTadve B
rJIaMeHu

®eHoriact | TBepAblid, TEMHOTO

IIpu HarpeBaHUU
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11BeTa (OT KOpUUHEBOTO
pasJiaraeTcs
J10 YepPHOT0)
TBepbIl, TPO3pauHbIy,
Lennmynouz | MoxeT ObITh OKpaiiieH | TepMoruiacTH4eH
B pa3Hble LIBeTa
['oput 1riameHeMm,
o TepmoriacThues,
[Tonynpo3padHbIi, U3 DACIUIABA MpOJI0JKaeT
[TonusTuneH | 31aCTUUHBIN, )KUPHBIN P ropeThb BHE 30HbI
MO>XHO BBITSIHYThb
Ha OIYTb TJIaMeHH, 3arax
HUTH .
ropsiljer CBeur
T'opur
Jlerko CBeTALMMCSA
DnacTUYeH, MOXeT pa3Msruaercsi, U3 | IiJlaMeHeM,
Kanpon MMeTh LIBeT OT 0esioro | pacrjiaBa pacIipoCcTpaHsis
[10 YepHOT0 BBITATMBAETCSI B | HETIPUSATHBIN
HUTH 3arax, ropuT 1
BHE MJIAMEHU

NcnbiTadue B

10% pacTBOp

H2S04 xon ArjeToH
IjlaMeHu H NaOH H
Toput GbICTpO C
. PacTtBopsiercs,
Bricko3HOe 3a1axoM *KeHOU CubHO
o0pa3yst pacTBOp He
bymaru. ITocne HaOyxaer,
KUPIUYHOTO pacTBopsieTCs
BOJIOKHO  TOpPEeHHUs OCTaeTCs seTa paspyluaeTcs
Cepbly Teren A
[opurt, obpa3ys He He
HUTpOH  TeMHbIM PbIXJIbIH PacTtBopsietcst
o pacTBOPSIETCA  paCTBOPSIETCS
HeOJ1e CTAIUHN IIapyK
I'opur c 3anaxom
P He He
[llepcteb  XOKEHOTIO Iiepa, PactBopsieTcsa
pacTBOpsIeTCS  pacTBOPSETCS
OCTaeTCcs Ternesn
T'oput koA MM
IJlaMeHeM C
He He
JlaBcan  oOpa3oBaHUEM PactBopsieTcs
pacTBOpsieTCs  pacTBOPSETCS
TeMHOTO OrecTsiero
11apyKa
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BapuaHT 2.

. OTtHoleHue K
BHelHuu BUj

HarpeBaHUIO
[MTonmBuHMUI D1aCTUUeH, B Macce
o BbricTpo
»)KeCTKHUU, MOXKET OBbITh
pa3msiryaeTcs
XJIOpUJ OKpallleH B pa3Hble 1|BeTa
TepmoracThues,
[Tomuctupo Ilpo3paueH Wiy uMeet 13 pacruiaBa
7 MOJIOUHBIM LIBET, XPYNKWUK BBITITUBAETCS B
HUTU
TBepabIi, MPO3pauHbIi TepMoriacTuyeH
[TonumeTun P/ARIH, TIPO3P ’ P ’
MOJKeT OBbITb OKpallleH B 13 pacriaBa B HUTH
MeTaKpu/iaT
pa3Hble 1IBeTa He BbITSTUBAETCS

TBepApblid, TPOYHBIA, MOXKET
Llennynous ObITH OKpallleH B pa3Hble  TepmoriacThyeH
1|BeTa

WcnniTadue B
IJlaMeHu

I'oput konTaM
IJlaMeHeM, BbI/esiss
XJIOPBOZOPO[, BHE
30HBI [I/IAaMEHU He
TOpUT

T'oput cuneHO
KOITALAM
IlaMeHeM, UCITyCKast
XapaKTepHBIM 3arax,
TOPUT BHe IJIaMeHU

T'opuT xentbim
TJlaMeHeM C
XapaKTepHbIM
NOTpeCKUBaHUEM,
ucryckasi 3(ypHbINA
3arax

WcribiTaHye B MJIaMeHU | H.S0; o 10% pacteop | AILIETOH

NaOH

XJ10IT4aTo
[oput OBICTPO C

3araxom XOKeHOM
Oymaru, mocie TopeHus
OCTaeTCsi Cephbli meresn

He
OyMarkHOe

BOJIOKHO

ArtteratHoe ['opuT ObICTpO, 00pa3ys PacTBopsiercs YKenreer,

He
pacTBOpseTCs

PacTBOpsieTCst pacTBOPSIeTCS,
HaOyxaeT

PacTtBopsieTcs

HeXPYTKUH pa3pyliaeTcs

TeMHOOYPbIH IITapHK
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BOJIOKHO

['oput HeGOMBIINM

KOITTALIUM IlJ/IaMEHEM, He

XnopuH  00pa3ys XpynKui He pactBopsieTcs PacTBopsieTcs

Karpon

o pacTBopsieTcs
yepHbIii 1apuk. BHe

30HBI TVIAMEHU HE TOPUT

[TnaBuTcst, 06pa3ys

TeMHBIN O71eCTAIIIM
PactBopsiercsa He pactBopsieTcs
11IapUK, TOPUT C pacTBOpseTCs

HeIIpUATHBIM 3dllaXOM

4.BeiBoj. I1o ripogieiaHHoM paboTe COCTaBbTe OTUET U CZe/IaiiTe BBIBO/BI.

5.KOoHTpO/IbHBIE BONIPOCHI.

1.

2.

Kakuve mosnviMepbl Ha3blBalOT MCKYCCTBEHHbIMU? B ueM HUX oOT/1huMe OT
TIPUPOJHBIX?

[InactMaccbl WHOTZA  HAas3bIBAalOT  KOMIIO3MLMOHHBIMK  MareprajiaMHu.
OOBsicHUTe MPOUCXOXKJEHUe STOT0 TepMHUHa.

Kakyro riactmaccy HasbIBaroT LiejutysionzoM? Kak ¥ U3 yero ee mosyvaror?
YKakuTe HelOCTaToOK 3Toro mnosumepa. [lepeunciuTe 001acTU NpUMeHEHUS
Lie/UTY/IOnu/ia.

Uro Takoe BOJOKHA? Kakve HaTypajbHble BOJOKHAa (KMBOTHOTO H
PaCTUTEJILHOTO TIPOMCXOXK/I€HUST) ¥ UCKYCCTBEeHHBIE BOJIOKHA Bbl 3HaeTe?

Kak knaccuguiypytor noaumepsl no ¢opme makpomosieKyn? IlpuBeaure
TIpUMepPbl  U3BECTHBIX BaM IMpefCTaBUTesleld TPYIIl I[IO/JIMMEepOB II0 3TOMY
IpU3HaKy. PacCkaxuTe O 3HAYeHUU 3TUX IIOJIMMEPOB B IIPUPOLE U JKU3HU
yesioBeKa.

Kak km1acCMpULUpPYIOT TIOJIMMepbl [0 OTHOLIEHWI0 K HarpeBaHUIo?
[TpuBenuTe mpUMepbl W3BECTHBIX BaM TMpeJCTaBUTe/eN TPYII MOJMMEPOB I10
5TOMY MPU3HAKY. PacCKakuTe 0 3HaUeHUM 3TUX M0JMMepOB B NIPUPOE U XKU3HU
yesioBeKa.

6.CriMCcoK peKOMeHJ0BaHHOM /IUTepaTyphbl.

Xumusi, O.C. I'abpuensiH, U.I. Octpoymos, 2017

Opranunueckas xumus, 10-11 knacc, Lisetkos JI.A., 2012

Xwumusi, cbopHUK 0CHOBHBIX opmys, CaBunkuHa E.B., Jloruxosa I.I1.,2013

7./lomaliHee 3a/jaHue.
[ToBTOpEHKe U3yueHHOro MaTepuasa

41



NucTpykiusa
o stabopaTropHoi padore Ne 6

Tema: W3rotoBneHre Mojenell MOJEKY/l HEKOTOPbIX OpraHW4YecKuX W
HeopraHWYeCKUX BelleCTB.

Ilennb padoThI:

-pa3BUTHE HaBBIKOB ITPOCTPAHCTBEHHOTO U300paykeHUsT MOJIEKY/T KUC/IOpo/a,
BO/IbI, YIVIEKHUC/IOTO T'a3a ,MeTaHa, 3TaHa, 3TeHa, 3THHa, OeH30/1a;
-popMHUpOBaTh yMeHUs TIPOBOAWUTEL Hab/HO/IeHUs U [leflaTh BbIBO/bI, 3aITUChIBaTh
ypPaBHEHMsI COOTBETCTBYIOIINX peaKLIUii;

-opMHUpOBaTh CITIOCOOHOCTb K CAMOCTOSITe/TbHOMY TPHOOPeTeHNI0 3HAaHUM;
-pa3BUBaTh YMEHHs JieJiaTh BHIBOJILI HA OCHOBe CpaBHeHMs], paboTarh C
JIOTIO/THUTE/IbHOM JIMTepaTypou, peakTHBaMU;

-pa3BUBaTh MBIILJIEHUE Uepe3 YCTaHOBIEHUEe TIPUUYMHHO-C/Ie/ICTBEHHBIX CBSI3eU
«CTpOEeHHe- CBOUCTBA- MPUMEHEHUEe»;

-BOCITUTHIBAaTH KOMMYHHKa0eTbHOCThb, Oepe>kHOe OTHOIIIeHHe K 000pyI0BaHHIo,
aKKypaTHOCTD TTPH paboTe C peaKTUBaMH, UHTEPeC K MPeZiMeTy.

OGopyaoBaHue: 111apoCTep>KHeBbIe MO/Ie/H, TPAHCTIOPTUP. YueGHoe nocobue
['abpuensH O.C. «XuMusi».

OTanbl NpoBe/jeHus padoThI:
1.MTHCTPYKTAaX MO TeXHUKe 0e30macHOCTH
[Ipy TIpoBefleHWH OIBITOB HEoOXOAWMO COO/IOmaTh  OOIIMe  Mepbl
Oe30ImacHOCTH, IT0’Kapo0e30ITacHOCTA U TpaBW/a IIOBeIeHWs B j1abopaTopuu
«XUMMUSI».

2.0nopHbIe IOHATHSA TeOPeTHYeCKOro Marepua’sia

B npedenbHblx y21e8000p00ax (aAKaHbl) BCe YIePOAHbIE aTOMbI HAXOASTCS
B COCTOSIHMM TUOpUAM3ayu sp’, 1 00pasyroT OfiHAPHLIE O — CBA3U. YTOJI CBA3M
coctassisier 109,28°. ®opma MoJsieKy/1 MpaBUIbHBIN TeTPas/p.

B MoneKynax ankeHo8 yrnepoJHble aTOMbl HaXO/SITCSI B COCTOSIHUU
rubpuAn3aLiy Sp” , ¥ 06pa3syroT JBOMHbIE CBA3K O U Tl — CBSI3U. YTOJI CBA3H O
cocrasiisgeT 120° a T — CBS3b pacriojioraeTcs rneprieHJuKyJIspHO CBsA3u 0. Popma
MOJIEKY/T TIPaBUJIbHBIN TPEYTOJIbHUK.

B moneKynax ankuHog yrinepofHble aTOMbl HAXOAATCS B COCTOSIHAN
rubpuan3anuy Sp , 1 06pa3yroT TPOWHbIe CBSI3U OfIHY G U [IBe Tt — CBSI3U. YTOI
CBs3U 0 cocTasssieT 180° a Be 1T — CBsSI3U PaCIIO/IOratoTCs MepIieHAUKYISIPHO ApYT
apyra. @opMa MoJieKys JiMHelHas (TII0CKast).

B monekyne 6eHzona CsHg 111€CTb aTOMOB YI7Iepo/ia CBSI3aHbI G — CBSI3bIO.
Yron cBsisu cocrasnser 120°. CocrosiHve rubpuamsaryu sp’. B Mojiekyiie
obpasyetcs 6 1T — CBsI3b, KOTOpasi IPUHA/IJIEXKUT 1116CTU aTOMaM yI7iepojia.
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17151 IpOCTPaHCTBEHHOTO M300paXkeHHsT MOJIEKY/T OPraHUUeCKUX BEIT[eCTB BayKHO
3HaTh, K KAKOMY KJIaCcCy Bell|eCTB OTHOCUTCS COeJMHeHue, Yro/ CBsi3u, (hopmy
MOJIEKY/I.

Hanpumep: Metan (CH4) OTHOCHTCS K K/I1acCy ajIKaHOB. ATOMbI HAXOJATCS B
COCTOSIHUM TUOpHAM3ALK Sp°, 3HAUUT yroui ceszu 109,28°, hopma MOJIEKY/IbI
TeTpasAp, MeXXJy aTOMaMHy OfiMHapHasi 0 — CBA3b. /i MOCTPOEHUs] MOJIEKYJIbI
I11apOCTeP>XKHEBLIM CII0COO0M HY>KHO 3aroTOBUTSH 4 111apa U3 MjiacTuivHa. OauH
mmap (aTom yriiepozia) 0oJiblllero pa3mMepa v UepHOro 1[BeTa, a TPU aToMa
(Bogopoza) oAMHAKOBOTO pa3Mepa KpacHoro 1iBeTa. CoeIMHUTH I11apbl
MeTa/InyeCKUMU CTep>KHAMMU 1107, yriiom 109,28°.

[Tonycdepuyeckass Mojie/ib aTOMa U3rOTaB/IMBAETCS TaKXKe TOIbKO I1aphbl
COeIUHSIOTCS METO/IOM B/jaB/IMBaHUs B IPYT Apyra.

3.Anroputm padoTsl (I0C/1eJ0BaTe/IbHOCTDh BBITIO/THeHHUS IeHCTBHI)

1./3roToBnieHre 1apoCTep>KHEBBIX MOZe/eld MOJIEKYIL.
[ITapocTep>KHeBble MOZEIN U3TOTABIUBAOTCS M3 IVIACTUIMHA U MeTa/yTnueCKUX
cTep>kHed. [Ipy U3roToB/IEHUH MOJIEKY/T HeOOX0JUMO 3HATh YTOJ CBSI3U U ee
KPaTHOCTb.
ATOM XMMHUUECKOTO 3/1IeMeHTa Mpe/ICTaB/ISIeTCs B BU/e 11apa. ATOM yriepo/ia B
BHU/e 111apa U3roTaBAuBaeTcs 00/bIlero pasmepa, YeM aTOMbl BOIOpO/ia U U3
JpyTOro 1iBeTa IJIaCTUINHA. XUMUYecKas CBsi3b M300pakaeTcsi MeTa/uinye CKUMU
CTEP>KHSIMU. YTOJ1 XMMUYEeCKOM CBSI3U U3MepPSIeTCs TPaCOPTHUPOM.

2.M3rotoBneHue noaychepuueckux Mojenen
[Tonycdepuyeckre Moze/d U3rOTaBIMBAIOTCS U3 TilacTWiIMHA. CHavana
3aroTaB/IMBaOTCA LIApkI [/Is1 aTOMOB YIVIEpOZia U BOAOPOZAA, 3aTeM IO7
onpe/ieJIeHHbIM YIJIOM aTOMbI B BH/le 11aPOB COEIUHSIFOTCS APYT C IPYTOM METOJ0M
BAaB/vBaHus. [Tonyuatorcs mosycdepbl aTOMOB.

3.3artosHrTe TabMIly. 3apUCyiTe MOJIEKY/TbI OPraHUUYeCKUX BeIleCTB.

HaszBaHue MoJieKyiibl, [ITapocTepyxHeBas [Tonycdepuueckas
CTPYKTypHas popmyra, TUIl | MOZeJb MOJEKY/Ibl MOZieJIb MOJIEKYJIbI
CBSI3U, YTOJI CBSI3U, THII
ruOpyar3aLig,
TpoCTpaHCTBeHHasi (hopma
MOJIEKY/IBL.

4.BoiBoj. ITo ripozesianHoi paboTe COCTaBbTe OTUET M CZie/laliTe BBIBO/BI.

5.KoHTpO/ILHBIE BOIIPOCHI.
1. Kakue GbIBatOT OpraHryecKue coeJuHeHHs II0 CTPOEHUIO YI/IeBOJOPOAHOTO
ckejera?
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2. Kakuie ObIBatOT OpraHnyecKrde CoeJUHeHUs 110 HaTMUMio (DYHKIIMOHATbHBIX
rpymm?

3. Kakue BeljecTBa Ha3bIBakOTCSI TOMOJIOTaMU?

4. Kakuie ObIBaOT MPOCTpPaHCTBeHHbBIE (hOPMBI MOJIEKY/T OPraHUUeCKUX Bell[eCTB?
5. Kakoii mipoijecc Ha3bIBaeTCsl THOpHAM3aIie?

7. [laiiTe TIOHSITHE O U Tl CBSA3U?

6.CnucoK peKoMeH/J0BaHHOHU IUTeparTyphl.
Xumus, O.C. I'abpuensH, 1.I. Octpoymos, 2017
Opranuueckas xumus, 10-11 knacc, LIBetkos JI.A., 2012

Xwumusi, cbopHUK 0CHOBHBIX opmysn, CaBunkuHa E.B., Jloruxosa I.I1.,2013

7./lomaliHee 3a/jaHue.
[ToBTOpEHKe U3yueHHOro MaTepuasa
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NucTpykiusa
1o jiaboparopHoii padote Neo7

Tema: OuncTka BellleCTB (UIBTPOBAHUEM M AUCTWIsSLUEN. OUnCTKa BellecTB
TiepeKpUCTayIu3aLyen.

Ienb paboThi:

T03HAKOMUTBCS CO CIIOCO0aMU pa3zesnieHus: cMeceid: GUIBTPOBaHUEM,
JUCTWIISLIEN, TiepeKprCTasuii3aliieii;

HayUUTHCS Pa3zie/isiTh CMECH C TTOMOIIbI0 (DHUIBTPOB, a TAKXKe C TTIOMOIIIbIO
JUCTWIISILIUM Y TIepeKpHCTaslIi3alinm;

oTpaboTaTh HAaBLIKU 3KCIIEPUMEHTA/IbHOM paboThl, COOMIOast TpaBr/ia TEXHUKH
6e3omacHoCTH TIpH paboTe B KabrHeTe XUMUHU;

HayUUThCSI IPOBOJUTL HAO/IOZIeHUs U [1e/IaTh BBIBO/BI.

O6opynoBaHue: XUMUUeCKHe CTaKaHbl, BOPOHKA, IITaTe/Tb, CTEK/ISTHHAS Ta/I0uKa,
¢dbunbTpoBanbHas OymMara, ITaTUB J1abOpaTOPHBIN C KOBLIOM U Jlankol, acbecToBast
CeTKa, CIIMPTOBKA, CITAYKH.

PeakTHBBI: BOjla, KpaxmaJl, XJI0PU/| HAaTpUsl, MeJJHbIN KYTIOpOC.

OTanbl poBe/jeHus padoThI:

1.THCTPYKTaX 10 TeXHUKe 0e30MacCHOCTH

[Ipy TIpoBefleHMH OIBITOB HEOOXOAUMO COO/IOmaTh  OOIHMe  Mephl
0e30macHOCTH, I10Kapo0e30IacHOCTH U IIpaBW/Ia IIOBeJeHusi B jabopaTopuu
«XUMUS».

CnenyeT cobmozaTh rpaBuia oOpalieHust Co CTEK/ISTHHOM MOCY/I0H.

2.01n0pHbIe IOHATHUSA TEOPeTUYEeCKOro Marepua’a

MBI KyBeM cpefy XUMHUYeCKUX BelljeCcTB. MBI BbIXaeT BO3/yX, a 3T0 CMeCh
rasos (a30Ta, KUCJIOPOZJA U IPYTUX), BblbIXaeM YIVIEKMC/IbIM ras.

YMbIBaemcsl BOZIOM - 3TO ellje OLHO BelleCcTBO, CaMOe pacrpoCTpaHeHHOoe Ha
3emiie. ITbM MOJIOKO - CMeCh BOZIbI C MeIbYaUIlIMU Karle/lbKaMu
MOJIOUHOTO KUpa, U He TOJbKO: 3/1eCh ellle eCTb MOJIOYHbIM 0esloK KaseuH,
MUHepaJibHble COJIA, BUTAMUHBI U [Ia)Ke caxap, HO He TOT, C KOTOPbIM IBIOT Yau, a
0C00BI, MOJIOUHBIH - aKkTo3a. EnuM s16710KH, KOTOpble COCTOSIT U3 Liesioro Habopa
XUMUYEeCKUX BelllecTB - 3/1eCh U caxap, U s10/104Hast KUCI0Ta, U BUTAMUHBL. ..

Korza rpo>keBaHHbIe KyCOUKH sI0/I0Ka MOTa/[at0T B JKeTyl0K, Ha HUX
HauMHAKOT [1eMCTBOBaTh MUILieBapUTe/IbHbIE COKH Ue/I0BeKa, KOTOPbIe TOMOTat0T
yCBauBaTh BCe BKYCHbIE U TI0/Ie3HbIe Bell[eCTBa He TOJIBKO sib/0Ka, HO 1 1r000i
Jpyrou TULIK.

MBI He TONBKO KMBEM Cpey XMMUYeCKUX BelljeCTB, HO U CaMH U3 HUX
cocTouM. Kak/iblii uenoBek - ero Koka, MbILIL{bl, KDOBb, 3yObl, KOCTH, BOJIOCHI
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TIOCTPOEHBI U3 XUMUUECKUX BellleCTB, KaK oM U3 KUprrdeil. A30T, KUC/IOPO/,
caxap, BUTaMUHBI — BellleCTBa MPHUPOJHOT0, eCTeCTBEHHOTO MPOUCXOXKIAEHUS.
Creko, pe3uHa, CTajb — 3TO TOXKe BellleCTBa, TOUHee, MaTepuaJbl (CMecu
BelleCcTB). VI cTek/10, ¥ pe3rHa - UCKyCCTBEHHOTO MPOUCXOKeHUs], B TIPUPO/Ie UX
He 6bu10. COBEpIIIEHHO YHCThIE BEI[eCTBa B IPHUPOJe He BCTPEUYArOTC WITH
BCTPEUAIOTCsl OUeHb PeJIKO.

YeM ke 0T/IMYAIOTCA YHCThIE BellleCTBa 0T CMecei BeljecTB?

VHauBHUiya/ibHOE UKMCTOE BeIecTBO 00/1a/laeT Ompezie/iéHHBIM Habopom
XapaKTepPUCTUUeCKHUX CBOMCTB (MOCTOSSHHBIMU (DU3MUYeCKUMHU CBOUCTBaMU). TOMBKO
yucTas AUCTWIIMpoBaHHas Bozga umeer tr = 0 °C, tkun= 100 °C, He MeeT BKyca.

Mopckass Bojila 3amep3aeT npu Oormee HU3KON, a 3akuraeT Tipu OoJsiee
BBICOKOM TeMrlepaType, BKYC Yy Hee TOpbKO-cojeHblii. Boma YepHoro Mops
3amep3aeT npu Oosiee HU3KOM, a 3aKuIiaeT Mpu Oosiee BHICOKOW TemriepaType, 4eM
BoZia banturickoro mops. Ilouemy? leso B TOM, UTO B MOPCKOM BOJie COZEepPKaTCs
JpyTye BelllecTBa, HallpuMep paCcTBOPeHHbIe COJM, T.e. OHA TMpeACTaB/sieT coboi
CMeCh DPAa3/MYHBbIX BEIeCTB, COCTaB KOTOPOM MEHSIeTCS B IIMPOKUX Mpejesiax,
CBOMCTBA K€ CMeCH He SIBJIAFOTCS MOCTOSTHHBIMU.

OmpeseneHue TIOHATHS «CMeCh» ObIo 1aHo B X VII B. aHINIMKCKUM yUYeHBIM
PoGeprom Boitiem: «Cmech — 1]e/I0OCTHasi CUCTeMa, COCTOSIIasi M3 Pa3HOPOAHBIX
KOMITOHEHTOB.

CpaBHI/ITEJIBHa}I XdPAKTEPUCTUKd CME€CH U YHUCTOro BelecrBad

ITpu3sHaKu cpaBHeHUsA Yucroe BelecTrso CMmech
CocraB [TocTossHHBIM HenocTostHHBIN
BerjectBa OfHO U TO Xe Pasinunblie
dusnueckre CBOUCTBA [TocTosiHHBIE HernoctosHHbIe
N3MeHeHre 5Hepruu npu [Tpoucxogut He npoucxogur
oOpa3oBaHUM
Pazgenenue C nmomMo1p0 XUMUYeCKUX  Pu3nuecKuMmu

peakiuu MeToJlaMHU

CMecH OT/IMYat0TCA [IPYT OT Apyra [0 BHEITHEMY BU/Y.

Knaccudukanusa cMecel mokasaHa B Tabune:
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CMECH

L |

['eTeporeHHEIC ['omoreHHsie
(HeOIHOPOLHBIE, (onHOpOIHKIE,
KOMITOHEHTE BHAHEI) KOMITOHEHTE HE BHIHE)

y k.

Basecu Pactsopm (r., *., TB.)
CycrnieH3nu BMYIBECHH
(TB. + X.) (x. + x.)

[IpuBenéM TmipUMepbl CyCrieH3Wd (peyHou TMecoK + BoJa), 3SMY/IbCUM
(pacTuTenpHOE Mac/io + BOJa) M pacTBOPOB (BO34yX B Kosibe, TToBapeHHast COMb +
BOJZla, pa3MeHHasi MOHeTa: a/FOMHUHUM + Me/lb WU HUKe/b + MeJb).

B cycneH3usix BUAHBI YaCTUIbl TBEPAOrO BeIleCTBa, B SMYJIbCUSIX —
Kare/JbKd  >KUAKOCTH,  Takue  CMeCHd  Has3blBalOTCSI  HEOJHOPOAHBIMU
(reTeporeHHBIMM), @ B PAacTBOpPax KOMIIOHEHTbI He pa3/iMuWMbl, OHU SIBJISIFOTCS
OJJHOPOAHBLIMU (TOMOT€HHBIMU) CMECSMHU.

Crioco0b1 pa3jiesieHusi cMecei

B nipripozie BelljecTBa CyI[eCTBYIOT B BUjje cMeceid. [{st mabopaTopHBIX
WCCIeIOBaHUM, TIPOMBIIJIEHHBIX TIPOM3BO/ICTB, /I HYXKZ, (hapMaKoIoTvu U
MeIULIMHBI HY>)KHbI UHCThIE BeIIleCTBa.

JI/Isi OUMCTKH BeleCTB MPUMEHAIOTCA Pa3/IMUHbIe CIIOCO0bI pa3/ie/IeHus
cMecer

Cnocobbl pasnenenus —l

MOMOIeHHBIX CMEeCcel

reTepOreHHbIX CMEeCcei

' I

Orerausane | | [ Pustposanie | | punapuarne, | (| Ancrwnnsuons,

KPHCTA/LTH3AIIMA NEpPEroHKa

LRSI AR POy (pasnH4HBIE (pasnH4HbBIC
WIH paiIM4Hasn pazMepsl t cun) f o)
CMAYHBAEMOCTh) 4acTHIL) —_— o

¥

¥

Xpomatorpatpus (pamiHUHad NOrNo-
HIAEMOCTE KOMIIOHEHTOB CMECH BEILECTBOM)

JedcTere MArHHTOM (pa3TH4YHbIE
MarHHTHEIE CBOMCTBA)
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OTH c11iocobbl 0CHOBAHBI Ha Pa3/MuUsX B GHU3NUECKAX CBOMCTBAX
KOMITOHEHTOB CMeCH.
DunbTpoBaHNe

Ha uemM  ocHOBaHO  pa3fe/ieHMe  TeTepOreHHbIX  CMecer  C
TOMOLLbI0 puIbTPOBaHUSI? Ha pa3nvMuyHOl pacTBOPMMOCTH BeIeCcTB B BOJE U Ha
pa3/IMYHbIX pa3Mepax YacTHULl.

Yepes nopel  (uibTpa TPOXOAAT JIMIIL COU3MEPHUMble C HUMHU YaCTULbI
BeIIeCTB, B TO BpeMsl Kak 0Oojiee KpyIIHbIe YaCTHUI[bI 3a/IeP>KUBAIOTCS Ha (UIbTpe.
Tak MO)XKHO pa3[enuTb reTeporeHHY CMeCh ITOBAPeHHOU COJM M PeUHOro recka.

B kauectBe (UIBTPOB MOXKHO WCIIO/Ib30BaTh pa3/UuHble TIOPUCTbIE
BeIlleCTBa: BaTy, yroJib, 000X KeHHY0 TJIMHY, PeCCOBaHHOE CTEKJIO U ApyTHe.

Crioco6 puibTpoBaHMS — 3TO OCHOBA pabOThI OBLITOBOM TEXHUKH, HAIIPUMED
bI/IecoCoB. Ero MCTonb3yl0T XUPYpPry — MapJieBhbie TIOBSI3KW; OypOBUKH M paboure

3/IeBaTOPOB — pecnuparopHble Macku. C MNOMOIIBI0 YalHOIO CHUTeuYKa [Jis
¢unsrpoBaHusi yamHOK Ocrany beHgepy — repow npousBefeHus Wibda wu
[TetpoBa — ymasoch 3abpaTb OAWH U3 CTY/IbeB y OJIoUKd JIo#oeqku

(«/IBeHaALIaTh CTY/ILEB»).
BoinapuBaHue Wi KPUCTa/l/IN3aus

Bopa vcnapsietcsi, a B papdhopoBoii Yallike OCTAarOTCsI KpUCTa/IIbl cond. [Ipu
BbITTaDUBAaHUM BOABI U3 03ep DJITOH U bacKyHuak Mo/yuyarOT MOBApeHHYIO COJb.
OTOT crnocob pa3zeneHUss OCHOBAaH Ha pa3/iMuMM B TeMIlepaTypax KUITeHHs
pacTBOpHUTE/ISl MU PACTBOPEHHOTO BellleCTBa.

Ecnu BelljecTBO, HanpuMep caxap, pas3/araeTcs MpU HarpeBaHWH, TO BOAY
WCTIapsSItOT HETOJIHOCTBI0 — YMapuBalOT pacTBOP, a 3areM W3 HaChIeHHOTO
pacTBOpa OCAXKIAKT KpUCTalIbl caxapa. VHoraa TpebOyeTcssi OYMCTUTBH OT
rpUMecer PaCTBOPUTE/M C MEHbIerd TeMrnepaTypor KUIeHWs], HalpuMep BOAY OT
comu. B a3TOM cnyyae mapel BeljecTBa HeoOXoAuMo cobpaTte U 3arem
CKOH/IEHCUPOBATh TPU OxJIaxAeHuW. Takod crioco® pa3szeneHrsi TOMOTeHHOU
CMeCH Ha3bIBaeTCsl AUCTU/LIALMEH, U/IH TePeroHKoM.

IleperoHka (AMCTH/IJIALIAA) — 3TO TIPOLIECC, B XOZie KOTOPOTO MeperoHsieMoe
BeIl[eCTBO HarpeBaloT /10 KWIeHHsl, 00pa30BaBIINICS 1Tap OTBOAST U
KOH/IEHCUPYIOT B BUJEe AUCTU/LISTA.

Pa3fienenue cmecu myTeM MeperoHKM OCHOBAHO Ha pas3/MuMy COCTaBa
JKUAKOCTU U Mapa. ITOT MeTo/| TPUMEHUM TIPU YCJIOBUM TepMUYECKOU
YCTOMUYMBOCTH TMEPEroHsIeEMOr0 BellleCTBa, T.e. BeIeCTBO He [0/KHO pa3/araTbCs B
Tipoliecce MeperoHKH.

C noMmoLLIbIO IePeroHKH MOKHO:

— pa3feuTb CMeCh XXUAKOCTEM C Pa3/TIMYHbIMU TeMIlepaTypaMu KUMNeHus,

— OT[]e/TUTh JKU/JKOe Bell[eCTBO OT PACTBOPEHHBIX B HEM TBEP/bIX WX
CMO0/I000pa3HbIX TIpUMeceH,

— OTOTHATh JIETY4YMl pacTBOPUTE/b OT OUYMILIAeMOTO BelljeCTBa.
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B 3aBHMCHMMOCTH OT CBOWCTB pa3/ie/isieMbIX Bell|eCTB IeperoHKy MPOBOAST B
pa3IMYHbIX YCIOBUSIX:

— nipu aTMOC(hepHOM /1aBJIeHNH,

— B BaKyyMe, — C BOJISTHBIM T1apOM.

Wcxoast 3 pa3iduuii B TeMIiepaTypax KUreHus KOMITOHEeHTOB CMeCH, MpU-
MEHSIFOT MPOCTYHO (TIPSIMOTOYHYHO0) WM (DPaKIMOHHYIO (TTIPOTUBOTOUHYIO) Mepe-
TOHKY, KaK TIpy aTMOC(epHOM JIaBlIeHUU, TaK U B BaKyyMe.

B crierfiaabHbIX ripubopax — IUCTUIIITOpax MO/TyYaroT
JVCTU/VIMPOBAaHHYIO BOJY, KOTOPYIO MCIOMB3YKOT [J/s1 HYXZ (hapMakosoruu,
naboparopuii, CCTeM OXJIaXKIeHUsI aBTOMOOUJIeH.

Eciu >ke pa3gensTh CMeCh CITUPTA W BOABI, TO MepPBbIM Oy/leT OTTOHSTHCS
(cobuparbcst B TpOOHMpKe-TIpUeMHUKE) CHHPT C tun = 78 °C, a B mpoOupke
ocTaHeTcsl Bofa. [leperoHKa HWCTIONMb3yeTCs /s ToayueHUs OeH3WHa, KepOCHHa,
ra3oiisist u3 He(TH.

3.Aroputm padoThI (MOC/IeA0BATE/THbHOCTH BBINO/THEHUS AefiCTBHIA)

Onbim 1. PazdeneHue cmecu Kpaxmasna u 600bl puibmposaHuem

Kpaxmasn He pacTBopsieTcsi B BOZe.
[TpuroroBbTe KOHYC U3
¢unbTpoBabHOM GyMaru. Broxkure
(GUIBTp B CTEKJISIHHYH0 BOPOHKY. BaxkHo,
yTo0BI Oymara M0THO Tipysierana K
CTeHKaM BOPOHKH, JJIs1 3TOT0 HY>KHO
CMOUUTh (pUIBTP Bojor. Haneitte B
BOPOHKY CMeCh Kpaxmasa 1 Bogbl. UTo
Hab/ozaeTe?

Onbim 2. BbidesieHUe pacmeopeHH0z0 dewjecmea ébinapueaHuem.
(Ha npumepe 8bl0eneHuUs Xx10puda Hampusi U3 e20 00H020 pacmeopa).

[TonoxkuTe B XUMUUECKUU CTakaH eMKOCTbI0 100 M 1irarenemM
Hebo/IbII0e KOJIMYeCTBO KPHUCTa//IMUeCKOro X/I0pua HaTpus (TTIoBapeHHOM
conn). Vicrionb3yst MepHBIM LUAUMHAP, OTMepbTe 50 MJT AUCTU/IIMPOBAaHHOM
BO/Ibl, Haj/lelTe B CTAaKaHUMK U MepeMellanTe CMeCh CTeK/ITHHOM Ta/IOUKOU /10
TI0JTHOTO PACTBOPEHUst COJ. VI3 TIo/TyueHHOTO PacTBOpPAa COJTb MOKET OBbITh
Bbl/le/IeHa BbITIADMBAHUEM BOJBL.

[TocTtaBbTe haphopOBYIO YAlLlIKY /i1 BbIIapMBaHKWsI Ha MeTa/UTUUeCKYHO
acbecTHPOBaHHYIO CETKY, Ha/leliTe B Hee HeOOJIbIIIOe KOTMUECTBO pacTBOpa COMH
Y HarpeBauTe /10 MOJIHOTO MCIapeHUsi BOJbI.

BHVMAHUE!
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Cnedyem u3zbezamb cu/1bHO20 HAZPeB8AHUSsl, 0COOEHHO NOO KOHey
éblNapueaHusi, Mak KAk 3mo mMoxcem npueecmu K nomepe geujecmed u3-3a
pa3opbi32ueaHus Kane/b 8bINAPUEAEMO20 pacmeopad.

YbepuTe ropesiky U jiaiiTe yaliike oCcTbITb. CoOepuTe ImaTesiemM
TIOBAPEHHYIO CO/Tb CO CTEHOK BBIMTAPUTE/TLHOM UalllKH.

Hapucyiite 1 Ha30BUTe 000PYy/0BaHKE, UCTIOH30BAHHOE BhIMTAPHUBAHUS
BOJJHOTO PacTBOpA Bell[eCTBa.

Onbim 3. Ouucmka MedH020 Kynopoca nepeKpucmasniauzayueti

1. Cobupurte 1Tatvs. [1o/10)KuTe Ha KOJbI[0 acOeCTOBYIO CETKY.

2. Hanelite B xumuueckuii ctakad 20 mit Bogel. [TocTaBbTe ero Ha ac6ecToByHO
CETKY.

3. HarpeliTe Bofly TOUTH [0 KUIIEHUS.

4, PacTBopuTe B ropsiueii Bojie BbIIaHHBIM BaM 0Opa3el] MeIHOTO KyIiopoca.
s yckopeHUs paCTBOPeHMs IlepeMellBalTe pacTBOP CTEK/ISTHHOW IMa/I0YKOM.

5. [Toka pacTBOp OCTBIBaeT, CJI0XKUTE (GUIBTP U BBUIOKUTE €r0 B BOPOHKY.

6. OT¢uUABTPyUTE OCTHIBLIMK PACTBOPB (hap(OpPOBYIO YAIIKY /15
BbIIapHBaHUsI.

7. Ynapere ¢unbTpar. s 3Toro:

- CHUMHUTE C KoJiblja acbeCTOBYIO CeTKY;

-yCTaHOBUTe Ha KoJblle (hapdopoByto Yalllky ¢ hDUILTPaToOM;

-HaJ| hapdopoBoii YallKoli 3aKperuTe CTeK/ISSHHYH BOPOHKY Tak, UTOObI ee
cTebesb OBI/T HATIpaB/IeH BBEPX, a MEXK/y UaIlTKOM ¥ BOPOHKOM ObI/T HeOO/IbIIIOH
3a30p;

-HarpeBaiTe >XUIKOCTh/IO TeX TOP, TTOKa Ha CTeHKAaX YalllKu He TIOSIBITCS
KPUCTa/UIbl MEHOTO KyTopoca.

Onbim 4. Ouucmka 800bl nNepe2oHKOll

1. CobepuTe YyCTaHOBKY /[i/Isl IEPErOHKU BO/bI
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2. Harpeiite Bozy B 1poOHpKe [0 KUIIeHUS.

3. Cobepure 20 M/ JUCTUITMPOBAHHOW BOJbI B KOHUUECKYIO KOJI0Y.

4. TIpoBenuTe BhINapUBaHKE HA CTEK/Ie TUCTU/UIMPOBAHHOW BOZBI U
00OBbIYHOI BOIOIIPOBOAHOM BoAbl. UTo HabmogaeTe?
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4.BeiBoj. I1o ripogieianHol paboTe COCTaBbTE OTUET U C/e/IaTe BBIBO/BI.

5.KoHTpO/ILHEBIE BOIIPOCHI.

1. 3arnsiHu B MyCTOM YallHUK, B KOTOPOM KUIATAT BOAY. ECTh /v Ha cTeHKax U iHe
OesbIii HasleT (HaKUIIb) Bell[eCTB, KOTOphIe ObUIM pacTBOPEHHI B Bojie?

2. C KpBIIIKY YallHUKA, B KOTOPOM BCKUITSTUIN BOZY, CTEKarOT KareabKy Bozbl. B
KaKol BOZie — Ha KPBIIIIKe WM B CAMOM YaiiHUKe — COZIeP>XKUTCs OOJIbIIe COsteit?
[TosicHu oTBeT.

3. Kak Ha3bIBaeTCs npoliecc, NoKa3aHHbIM HA PUCYHKe?

c \
nf_'_?\\ .\'«,_\CTEIUIG
.- \ %

-

4
G{l

Hy0 (x.)

6.CriMCoOK peKOMeH0BaHHOU JIUTepaTyphbl.
Xumusi, O.C. I'abpuensH, U.I. Octpoymos, 2017
Opranuueckas xumus, 10-11 knacc, LiBetkos JI.A., 2012

Xumust, cOOpHUK 0CHOBHBIX (popmys, CaBunkuHa E.B., JloruHosa I'.11.,2013

7./lomalHee 3ajaHue.
IToBTOpPEHUE U3yueHHOIo Marepuasna
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NucTpykiusa
o s1aboparopHoii padore Ne 8.

Tema: [IpurorossieHre pacTBopa € 3aJaHHOU KOHLIEHTPAL1eHn.

Ilennb padoThI:

TI03HAKOMUTBCS C TIOHATHUSAMH PacTBOP, KOHIIEHTPaIysl, PACTBOPUTE/Ib,
PaCcTBOpPEHHbIE BellleCTBa;

HAyUUThCSI PACCUMTHIBATh MAaCCOBYIO JIOJTFO, TIPOLIEHTHYIO, a TAK)Ke TOTOBUTD
PaCcTBOPBI Ha OCHOBAHWH JIJaHHBIX PAaCUueTOB

orpaboTarh HaBLIKK IKCIIEpUMEHTaIbHOM paboThl, COOMI0ast paBU/ia TEXHUKN
Ge3ormacHoCTH TIpH paboTe B KaOMHETe XUMUU;

Hay4UTHCS TIPOBOUTEL HAOIO/IEHUS U [lelaTh BBIBOADI.

OOopynoBaHue: TeXHUUECKHE BeChI C pa3HOBeCAMH, XMMHUECKHI CTaKaH,
MEPHBIHN [IUIUH/D, JIOXKEUKa /I ChIITYUYMX BeIleCTB, CTeK/ISTHHAs T1a/I0UKa, CK/ISTHKA
T10/], TIPUTOTOBJIEHHBIA PacTBOP.

PeakTuBsbl: kpuctaammyeckue NaNO,, Na,SO,4, KCI, NaCl; H,O

JTanskl nposeaeHus paGOTbI:

1.lHCTPYKTAaX M0 TeXHUKe 0e30macHOCTH

[Ipy mpoBefeHUMM OMBbITOB HeobxoguMo cobstofaTh  oOIMe  Mephl
Ge3oracHoOCTH, TI0’Kapobe30IMacHOCTH U TIpaBW/Ia ITIOBeieHWs B jaboparopuu
«XUMUS».

2.0n0pHbIe IOHATHUSA TEOPeTUYECKOr0 MaTepua’ia

PacTBop- 5T0 0fHOpPOAHAsA CUCTeMa, COCTOSILIAs U3 PaCTBOPUTEIS,
PacTBOPEHHBIX BEIeCTB U MPOAYKTOB UX B3aUMOZeNCTBUs. PacTBopuTesieM vailje
BCEro SIB/ISIeTCS TO BeLLeCTBO, KOTOPOEe B UWCTOM BUJIe UMEET TOXKe arperatHoe
COCTOSIHME, UTO M paCTBOP, JIMOO TIPUCYTCTBYET B U30OBITKE.

[To arperaTHOMy COCTOSIHUIO Pa3/iMuaroT PaCTBOPHI: XKU/AKHE, TBepAbIe,
ra3oo0pa3sHsbie.

[To COOTHOLIEHUIO PaCTBOPUTEJISI U PACTBOPEHHOTO BEILeCTBa :
pa3baBrieHHbIe , KOHIIEHTPHPOBAaHHbIe, HACKIIIIeHHbIe, HEHACKIIT[@HHBIE ,
riepeHachbIiieHHble. CocTaB pacTBOpa 0ObIUHO MepefaeTcs Cofep)KaHueM B HEM
pacTBOPUMOTO BellleCTBa B BUe MaCCOBOM [JOJIM, MPOLIEHTHOW KOHLIEHTpALUK U
MOJISIDHOCTH.

e MaccoBas jjonsa (6e3pa3MepHasi BeJIMUMHA) — 3TO OTHOIIIEHHE MacChl
PacTBOPEHHOIO BelljeCcTBa K MacCe BCero pacTBopa:

wM o Mpacr. pemecrea
Mypacreopa.
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¢ IIponeHTHasA KoHUeHTPanua ( %) — 5TO Be/IMUMHA TTOKa3bIBaroLLast
CKOJIBKO TPaMM  pacTBOPEHHOI0 BelllecTBa ccogepxurcs B 100 rp.
pactsopa:

W, = Mypacr. pemecrsa 100%
Mypacreopa
e Mo/iApHas KOHIleHTPAI¥s , WM MOJSAPHOCTb (MOJIBL/JIUTP)- 3TO
Be€/IMUKMHA TT0Kd3bIBalOIlldsA CKOJIBKO MOJIeHr PaCTBOPHUMOTI'O BellleCTBa
coziepyKatcsi B 1 uTpe pacTBopa:

Cm = Mypacr. pemec
Mr(pacm BelllecTBa )V pacTBopa.

[Ins1 IpUrOTOBJIEHUsT OTpe/leJIeHHOM MacChl pacTBOpPa C 3a/laHHOM MaCCOBOM
Jonell HeoOXOAWMO pacCUMTaTh MacCy pacTBOPEHHOTO BelljecTBa W Maccy
pacTBOpHUTes.

ITpumep. [TpuroroButs 150 r 10%-ro pacTBOpa X/10pUa HaTPUs.
1. OnpenieniseM MaccCy XJIOpUJ, HaTpUs:

m (Nacl) = © (vacl) * M ppa) = 0,1 - 150 =15T.
2. OnipepensieM MacCy BOABI M w20y = M (ppay — M (nacy = 150 —15=135T.
3. Jl71g IpUTOTOBJIEHHUS 3a/IaHHOTO pacTBopa Heo6X0aUMOo B3BeCHUTh 15 T XJiopu/a
Hatpusi U HaBecKy pacTtBOpuTh B 135 M H.O (V @20y = M m20)), T.K. TUVIOTHOCTD
BO/bI paBHa 1r/mn

3.Asropurm padoThI (MOC/IeA0BATEe/TbHOCTH BBINO/THEHUS AeiiCTBHIA)

Pemnute 3d/id4y COIVIACHO CBOEro BapudHTa:

Bapuant Macca pacTBopa MaccoBas go/1s
1 50 3% NaNO,
2 70 5% KCI
3 40 5% NaNO,
4 50 3% Na,SO,4
5 50 4% NaCl

1. I[Tocne npor3BefjeHHBIX PacyeToB IO OIHOMY W3 BapUAHTOB 0(OPMUTE UX
B TETPaJu.
2. OTBechbTe paCCUMTAaHHOE KOJTMUYECTBO BellleCTBa U TIOMeCTUTE ero B CTaKaH
obsemom 100 M1 wunu Koy 200 mi.
ITomuuTe! K comm npunmuBawt Bogy! Kuciory go0aBiasiior B BoAy mpu
MOCTOSIHHOM TOMeIlIBaHuH!
B3BemiuBanue

- YpaBHOBeCbTe BeChl.
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— B3BelllviBaeMoe BeIlleCTBO K/aJiuTe Ha JIeByl0 UYalllKy BeCOB,
pa3HOBeCHl Ha MpaByro. (/s /ieBller — Ha MpaBylO YalllKy KaaAyT BelecTBO, Ha
JIeBYIO — Pa3HOBECHL.)

— Pa3HoBechl OpaTh TOMBKO THHIIETOM W MPU CHATUU C BECOB KJIaCTh
cpa3y B Te rHe3Zia QyT/sipa, U3 KOTOPLIX OHH OBbLTH B3STHI.

— [Tocse B3BellIMBaHUS YalllKa BeCOB J0/DKHA O0CTaBaTbCsl YUCTOM.

- [To okoHuaHWH pabOTHI TIPOBEpPLTE pa3HOBeChl. Bechl TpuBecTH B
Hepabouue CoCTosTHHE.

JKuJKOCTH Ha Becax He B3BelIUBAIOT!

3. OTmepbTe MepHBIM I[WIMHAPOM PaCCUMTAaHHbI 00beM JXKUAKOCTU U
Bbl/IEMTe B CTaKaH C COJIbIO U/ BOJIOM.

4. TlepemelllanTe CTEK/JISTHHOM TA/JIOYKOU CMeCh [I0 MOJIHOTO PaCTBOPEHUS
Belrjiecta. PactBop roros!

5. B oTdyere omnuiMTe MOCAeA0BaTeIbHOCTh Balux JAeucTBuh. CraenauiTte
PUCYHOK COCYyZia, B KOTOPOM TIPUTOTOBU/IM pacTBOp. CKISIHKY C paCTBOPOM CJaunTe
TIpero/iaBare’ito.

4.BwiBoj. ITo ripozenanHoi paboTe COCTaBbTe OTUET U CZie/laliTe BBIBOBI.

5.KoHTpO/ILHBIE BOIIPOCHI.

1. Uto Takoe pactBop? [IpuBeanTe pUMephI )KUJKOT0, Ta3000pa3HOTo U TBEPAOTro
pacTBopa.

2. Kak “3MepstoT TJIOTHOCTb pacTBopa?

3. Kakue crioco0bl BeIpakeHHs1 KOHIIEHTpal[iyd pacTBOpoB Brl 3HaeTte?

6.CniMCoOK peKOMeH/J0BaHHOU JIUTepaTyphbl.
Xumusi, O.C. I'abpuensH, U.I. Octpoymos, 2017
Opranuueckas xumus, 10-11 knacc, LIBetkoB JI.A., 2012

Xumust, cOOpHUK 0CHOBHBIX (popmys, CaBunkuHa E.B., JloruHosa I'.11.,2013

7./loMmaiHee 3ajaHue.
IToBTOpEHME U3yUeHHOI'0 MaTepuasa
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NucTpykiusa

o stabopaTropHoi padore Ne 9
Tema: ['uaponus coneut
Ilenb paGoThl:
- U3YYUTh yCJIOBUS IPOTEKAHUS TTPOLIECCOB TU/IPO/IN3a COel 1 BIUSIHUE
dakTopoB, 00yC/IaBMBAIOIIUX CMellleHHe HOHHOTO PaBHOBECHS TPH THPOJIH3e.

O6opynoBanue: BojsHas 6aHs; ITaTUB C TTPOOHMPKaMU; TTMIIeTKA Ha 1 MUT;
MepHasi Koji0a Ha 100 mu;

PeakTuBBI:  KpuUCTa/sibl  cosed  (xsopug — ammonusi  NH,Cl,  anerar
HaTpussCH3;COONa, xnopua HarpusNaCl, kap6oHar HatpusiNa,COs, CynbhUT
HatpusiNa,SOs3); 0,5 H pactBopel xnopuza xkeme3aFeCls;u  kapOonara
HatpusiNa;COs;; 0,1 M pactBop xmopuga amMoHUINH.Cl; uHAUKaTOpBI
(YHUBepCa/bHbIM UHAUKATOD, (PeHondTanenH).

OTanbl npoBe/jeHUs padoThI:
1. IHCTPYKTaX Mo TEXHUKE 0€30MacHOCTH
[Tpu mipoBefileHUM OMBITOB He0OXOAUMO COO/OaTh Mephbl 6e30MacHOCTH U
TipaBU/Ia ToBejeHus1 B labopaTopun « XUMHUSI».
OOparraTbCsi CO CTEKJISTHHOM TOCYI0H HY’KHO OUeHb OCTOPOXKHO, UTOOBI He
pa3aaBUTh WK pa3buTh eé. CKOJIBbI TP pa3pyllieHUH CTeK/ISTHHOM MOCy/bl OUeHb
OCTphIe ¥ MOTYT BbI3BaTh OUeHb ITyOOKMe MOpe3bl.

OcTtopoykHO obpairjaiiTech ¢ XUMUUECKUM 000pyoBaHueM!

: | N
) PABOTANTE Ei
' HA F:i i
! - crosom! fHi /T
| =2 |

2.0nopHbIe IOHATHUA TeOPeTHYeCcKOoro Marepuasia

T'udponu3om conu Ha3bIBaeTCsi 0OMeHHasi peakLysi B3aUMOZENCTBUS COMH C
BO/IOM, TIPUBOZSIIAsT K CMEI|eHUIO paBHOBECHS AMCCOI[UAIH BOAIbI U, KaK
TIPaBUJIO, K U3MEHEHUIO KMC/IOTHOCTH CPEJIbl.

'uApOTU3y MOTYT TIOAIBEPTaThCs TOJIBKO T€ COTA, HOHBI KOTOPBIX CITOCOOHBI
cBsi3biBaTh H ' OH™- MOHBI BOZIBI B Ma/IOIUCCOLIMMPOBAHHbIE COIMHEHNS, T.€.
coJii, oOpa3oBaHHbIe C/1TaOBIMU KUCIOTaMHU U (M1n) crabbiMy ocHOBaHUSAMU. Conu,
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O6pa30BaHHbIe CUJIBHBIMH KHWC/IOTAMH U CW/IBHBIMH OCHOBAHUSIMU, TUAPOJIN3Y HE

TIOZIBEpPraroTCsl.

B pe3ynbTate ruziposm3sa cosei oopasyercs ub0 KrUcaoTa (KUc/ast Cojb) U

OCHOBdHMHE, 100 OCHOBaHHE (OCHOBHaH COJ'[I)) M KHUCJ/I0Td. CJIe,E[OBaTe.TIbHO,

TIPOLieCC TU/IPOJIK3a CO/IM MOYKHO PacCMaTpUBATh Kak MpoLiecc, 0OpaTHBIN peakinu
HelTpamm3ali. Tak Kak peakiiyd HeUTpaau3al[ii 00bIYHO UAYT IIPAKTUUECKU [0

KOHLIa, TO paBHOBeCHe pPeakiuy TUpo/ir3a CMeIeHO B CTOPOHY pearupyroiyx
BeliecTB. KoHIleHTpal[usi MPOyKTOB I'M/IPOJIM3a COJTH, KaK MpaBU/Io, Masa.

T'udponus coneti, 06pa308aHHbIX CUAbHbIM OCHOBAHUeM U c1aboll Kucaomoli

Peak1iusi cpe/ibl TIpY TUAPOJIH3€e COMU, 00Opa30BaHHOM CHU/TbHBIM OCHOBAaHUEM U
c1aboii KucoToi, — mjesiouHasi (pH>7).

T'udponuz ayemama Hampus CH;COONa

B BogHOM pacTtBoOpe:

CH,COONa===CH,COO" |+ Na"
s BN e I 5 + OH"

Nonbt CH;COO 1H ‘cBsi3biBatoTCs, 006pa3sys ciabyto MajiofuCCOIMHPOBaHHYO
YKCYCHY0 KUCJIOTY U BbI3bIBas CMellleHWe PaBHOBeCHs AUCCOLUALU BOAbI
BIIPaBO, B CTOPOHY yBe/nueHus KoHLUeHTpauuuOH .

YpaBHeHUe peakl[My TM/IPOJiK3a alieTara HaTpusi:

CH,COONa + H,0 === CH,COOH + NaOH

B noHHoi hopme:

CH,COO + Na™ + H,0 === CH,COOH + Na" +OH'

CH,COO + H,0 === CH,COOH + OH’

I'maponus docdara kamust KsPOy

OTa CoJib 06p830BaHa CHU/IbHBIM OCHOBAHHWEM U TpEXOCHOBHOﬁ c1a00¥ KMCIOTOM.

['uaposnu3 coseit, 06pa3o0BaHHBIX MHOTOOCHOBHBIMU C/1aObIMU KHUC/IOTaMH,
MIPOXO/IUT CTYTIeHYaro:
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IcTyrens:

K.,PO, + H,O == K,HPO, + KOH

K,PO, === 3K* +[PO,”

=> HPO,”
H,O == OH +{ H"

3K* + PO,> + H,O == 2K" + HPO,* + K"+ OH

PO + HO == HPO 2 + OH

IT cTyneHs:

K,HPO, + H,O0 === KH,PO, + KOH

K,HPO,=== 2K" +| HPO >

=> H,PO,
H,O === QH + H"

2K* + HPO, > + H,0O === K* + H,PO, + K*+ OH

HPO,* + H,O === H,PO, + OH"

III cTyrneHs:

KH,PO, + H,O=== H,PO, + KOH

KH,PO,=== K" +[H,PO,

= H,PO,
H,O == OoH +H H"

K'+ H,PO, + H,O == H_PO,+ K'+ OH"

H,PO, + H,O === H PO, + OH"

Haubosnee mosiHO rUIpOM3 TIPOTEKaeT 110 | CTyTeHu U MpakKTHYeCcKu He
TIPOTEKaeT I10 BTOPO# U TpeThell. B pacTBope Mpy 0OBIUHBIX YCIOBUSIX
00HapY>KUBAIOTCS JIUIIIb TIPOAYKTHI THAPO/IM3a 110 | cTymeHu. JIUIib TIpU yC/IOBUSIX,
0co00 6/1aroNpHUATCTBYIOIIHUX THAPOJIN3Y, MOKHO 00HAPYKUTh MPoAyKThI 11 1 111
CTyIleHel TU/IpoJIn3a.
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T'udponus coneti, 06pa308aHHbIX C1AObIM OCHOBAHUEM U CUNbHOU KUCA0MOl

Peak1iusi cpe/ibl TIpY TUAPOJIH3€e COMU, 00pa30BaHHOM C/1abbIM OCHOBaHUEM U
CUTBHOM KUC/I0TOM, — Kucas ( pH<7).

TI'udponus numpama ammonuss NH4;NOs

Hutpar ammoHust fuccoruupyeT Ha HoHbl NOs; 1 HOHBINH,'.
MonbpINH, cBsi3b1BatoT noHb OH BO/bI, BBI3bIBasi CMEILIEHHE paBHOBeCHUs
JIUCCOLIMAI[UH BOZBI B CTOPOHY YBeIMUeHHsT KoHLleHTpauyu H'- HoHOB B pacTBope.

NH,NO,=== NO, + | NH,’

= NH,OH
H,O === Q' +|O0OH

YpaBHeHUe ryuIposiv3a B MOEKY/ISIpHOM (hopme:

NH,NO,+ H,O === NH,OH + HNO,

B ronHoU (hopme:

NH,” + NO, + HLO=== NH,OH + H'+ NO,
NH," + H O === NH,OH +H"

TI'udponus cynbcpama yunka ZnSO,

Cynb@ar 1juHKa 00pa30BaH CUIbHOMN KHUCIOTON U C/1abbIM ABYXKUC/IOTHBIM
OCHOBaHMWeM. ['UIp0JIK3 3TOM CONMM MOXKET MPOTeKaTh MO 2 CTyIeHsIM, XOTS MpU
OOBIUHBIX YCJIOBUSIX TIPAKTUUECKUA OTPAHUUMBAETCS JIUIIE | CTyTIeHbIO.

I ctyneHs:

27ZnSO, + 2H,0 === (ZnOH),SO, + H,SO,

ZnSO, === SO,* +| Zn*"

= ZnOH"
H,O == u" +|OoH

Zn®** + 2H,O === ZnOH" + H"

IT cTyneHs:
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(ZnOH),SO, + 2H,0 =—= 2Zn(OH), + H,SO,,

(ZnOH),SO,=== SO,> +|2ZnOH"

= Zn(OH),
HQO = H" +| OH

ZnOH" + 2H,0=—= Zn(OH), + H"

T'udponus coneli, 06pa308aHHbIX C1AObIM OCHOBAHUEM U C1a6O0U Kucaomol

[Tomo6HbBIE COMU lerye APYTUX MOABEPralOTCs TU/POIN3Y, TaK KaK MOHBI
9THX COJIeH O[HOBPEMEHHO CBSI3bIBAIOTCS 000MMH MOHAMU BOZIBI ¢ 0O0pa3oBaHueM
JIBYX C1a0ObIX 37IEKTPOJIUTOB.

Peakiiusi cpefibl B pacTBOpPaxX TakUX COJiel 3aBUCUT OT OTHOCUTEJTbHOM CUJIbI
KUCJIOThl U OCHOBAHMS, T.€. BOJIHbIE PACTBOPhI TAKUX COJIe MOTYT UMeThb
HEUTPaJIbHYI0, KUC/IYIO WY I[eJIOYHYHO PeaKi|io B 3aBUCMMOCTU OT KOHCTaHT
JIUCCOLIAAI[MN 00pa3yIoIUXCs KUCIOT M OCHOBAHUH.

T'udponuz ayemama ammoHusi CH;COONH,

Cone CH;COONH,06pa3oBana ciabbiM ocHoBanneMNH,OHu ciiaboit
k1cnoToiCH;COOHoauHakoBOM CUIIBI.

K NH,OH=1.8-10";K ;.. CH;COOH=1.8-10".
Peakiiusi TMIpOSM3a B MOJIEKY/ISIpHOU popme:

CH,COONH, + H,O=== CH,COOH + NH,OH

B MOHHO-MOMEKysipHOM (hopMme:

CH,COO™ + NH," + H,0O === CH,COOH + NH,OH

[Tocko/bKY KOHILIeHTpAIUs alleTaT-uoOHOB U MOHOB aMMOHUSI B PACTBOPE
OIMHAKOBBI, @ KOHCTAHTBI UCCOIMALIMY KUC/IOTHI U OCHOBAHUSI PaBHBI, TO PeaKLys
cpeabl Oynet HeliTpanbHOU (PH=7).

B pe3ynbrare peakiuu rugposinsa uuanuaa aMmmonuss NH,CIN

(K HCN=7.2:10"%K ,,c NH,OH=1.8-10")

NH,CN + H,0 === HCN + NH,OH
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cpena Oyzet ciaboirenounoit (pH>7).

T'udponus conu, 06pazo8aHHOll cAabbIM MHO2OKUCAOMHBIM OCHOBAHUEM U cAabol
MHO200CHOBHOLI Kucaomoli, Haripumep,Al,Ss.

YpaBHeHMe peakLy rUpoJin3a 3TOU COMHU:
ALS, + 6H,0=== 3H,S! + 2A1(OH),|
MoH a/moMHHUS CBSI3bIBA€T MOH rMApOKCH/Ia

A’ + H,0 === Al(OH)*" + H"
a Cy/nb(U/I-MOH CBSI3bIBaeT MOHBI BOAOPO/A:
S*+H,0 == HS + OH’

B pe3ysnbTaTe B pacTBOpe HeT HakOTuieHUs: HU oHoB H', Hu noHoBOH™,
TU/IPO/IN3 TIPOTEKAeT /10 TIOJTHOTO Pa3/IoKeHHs COJTM C 0Opa3oBaHUEM
nipoaykToBAI(OH)s;uH,S.

CmeneHb 2udponusa

KonuecTBeHHO Mpoliecc rUIpo/ru3a MO)KHO XapaKTepU30BaTh CTeleHbIo
ruzponu3sa h(%).

yucno 8U6[X)/IU.’3OGGHHle Monekyn conu

h(%) = 100%

obujee YUC/0 pacmeoPeHHbIX MoseKy Conu

OcHOBHbIe (PaKTOPHI, B/UAIOLIME Ha CTeNeHb IUAPOJn3a COJH:

« TIpHpoja comu (ueM OoJiee c/1abbIM 3/IEKTPOIUTOM 0Opa3oBaHa JlaHHas COJib,
TeM B OOJIbIlIel CTerleHu OHa To/[BepykKeHa TH/[POU3Y );

e KOHILIEHTpaLusi Cou (10 Mepe yMeHbllIeHUsI KOHLIeHTPal[uX COJU ee
TU/POU3 YCUIMBAeTC s, TaK KaK FMPOJIv3 COJIM TMMATUPOBAH HUUTOXXHBIM
kosmuectBoM H 'MOH -1oHOB, 00pa3yroiyxcs Mpy JUCCOLMAIUK Bofbl. UeM
OoJiblile HOHOB BOABI TIPUXOUTCS Ha [I0JIF0 KOHOB COJIH, TeM TI0/THee UIeT
TU/POJIN3);

e TemriepaTypa (C yBelM4eHHueM TeMreparyphbl JUCCOLUALMS BOAbI HECKOIBKO
BO3pacTaeT, 4To 61aronpusTCTBYeT MPOTeKaHUI0 THIPO/IN3a);

« no0aBrieHHe KUC/IOTHI, ITeJIOUN WK APYTHX cosiell (B/usiHUe 100aB/IeHus B
pPacTBOP COJIM KMCJIOThI, OCHOBaHUS WX JPYTOW COJTM MOXKHO OTpPe/Ie/IUTh
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rcxos 3 npuHiua Jle-Illarense. B Tom ciiyuae, korza qob6apiisieMble
71IeKTPOJIUTHI CBA3bIBAIOT MMPOAYKTHI TUAPO/IN3a COMH, TUIPOINU3 COMU
ycunuBaeTcs. Ecim ske 106aB/isieMblid 3IeKTPOJTUT YBeTMUHBAeT
KOHLIEHTPAL[WI0 IPOAYKTOB T'MAPOJIM3a UK CBA3bIBAET UCXOAHbBIE BelleCTBa,
TO THU/IPOJIU3 COJIA YMEHBILIAETCS]).

Hanpumep:

CH,COONa + H,O === CH,COOH + NaOH

CH,COO" + H,0 === CH,COOH + OH"

[TpubaBneHue K 3TOMY pacTBOpY Iiiesioun, T.e. MoHOB OH™, uiu apyroi cosy,
o0Opa3oBaHHOI c/1aboli KWCI0TOW Y CU/IbHBIM OCHOBaHUEM, CMelllaeT PaBHOBeCHe
T'UJpoJiv3a B CTOPOHY pearvpyloliuxX BellecTB, a obaByeHre KUCIOThI, T.e.
noHoBH', uu conmu, 06pa3oBaHHOMN CH/ILHOM KMC/IOTOM M C/1TaObIM OCHOBaHHUEM,
CMelllaeT paBHOBeCHe TH/PO/N3a B CTOPOHY MPOAYKTOB peakKLUH.

3.Aroputm padoThI (MOC/IeA0BATE/THbHOCTH BBINO/THEHUS AefiCTBHIA)

Omnbit 1. Paznuunble ciiyyau ruipoausa coneu

B nsTh poOHMpPOK Ha Y3 06beMa HajelTe JUCTHITMPOBAHHOM BOJIBI.
[TepByto MpOOUPKY OCTaBLTe B KaueCTBe KOHTPO/IbHOM, a B OCTa/lbHbIe 00aBbTe
110 OAHOMY MUKPpOLLTIaTeto cojeit: xaopuaa ammonust NH4Cl, atjerara
HaTpusiCH3COONa, xmopuza HatpussNaCl, kap6onarta HarpusiNa,COs.

3aTeM B KaXKyr0 MpobupKy fobaBbTe 1 — 2 Karii pacTBopa
YHUBEPCaJIbHOTO UHMKaTtopa. OTMeTbTe OKPacKy pacTBOPOB B MpoOMpKax.
Omnpenenure 3HaueHre pH pacTBopa, 1Mosb3ysAch AaHHBIMU Tabmuilel 1. Pe3ynbrarel
Habmopenuii ceegute B Tabmuily 2. Crenaiite BbiBObl. COCTaBbTe YpaBHEHUS
peakuyi ruposn3a B MOJIEKY/ISIPHOM U HOHHOM (opMe.

Tabmuria 1 — OKpacka yHHUBepCaJbHOTO WHAWKATOpa B 3aBUCUMOCTH OT pPH cpezbl

o
T

Oxpacka yHUBepCcaabHOr0 UHMKATOpa

po30Bast

KpaCHO-OpaHXeBasl
OpamKeBast

JKeJITO-OpaHyKeBast

KeJiTast

JKeJITo-3e/1eHast
3esieHast
CUHe-3eJieHast

OO UT A~ WN
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10 dbuoneToBas

Tabnwiia 2 — MismeHenre pH pacTBOPOB MpY THIPO/IM3€ Pa3/IMUHBIX COJTei

Howmep nipobupku 1 2 3 4

PacTBopeHHasi CoJib NH,CI CH5COONa NaCl Na,COs

LIBeT uHAMKaToOpa

pH

OnbIT 2. BiusiHue pa3nuuHbIX (PAKTOPOB Ha CTereHb TU/Ipor3a cosieit

2.1 Bausinue CcUbl KUC/IOThI U OCHOBaHMS, 00pa3yIoIIUX COJib, Ha CTEIeHb ee
TU/IpOJIv3a

B /1Be mpoOUMpKY HajeliTe Ha %3 06beMa JUCTU/UTAPOBAHHOM BO/bL. B ofHY
TIPOOUPKY BHECUTE OIMH MUKPOILITIaTe/b Cy/b(UTa HaTpus, B APYTYI0 — KapboHara
Hatpus. [To orcyTcTBuio Beigenenus SO.u CO,ybeantech, YTO TUIPOIN3
TIpOTeKaeT JIMIIIb 10 TIePBOU CTyTeHU. 3aruiliuTe YpaBHeHUs peakivil TH/Ipo/ur3a.

B kaxkzayto 1poOupKy AobaBbTe 110 OfHOM Karlie deHondTanenHa. B
pacTBOpe Kako¥ CO/M OKpacka UHAMKAaTopa MHTeHCUBHee? B Kakom ciiyudae
KoHI[eHTpaiust noHOB OH Gosiee BbicOKast U, C/ie/0OBaTe/IbHO, CTENeHb TUAPOJII3a
6osbitie? OObsiICHUTe Hab/FOlaeMoe siB/IeHHe, CPaBHHUB KOHCTAHThI JUCCOLIAAI[AN
YTOJIbHOM U CepHUCTOM KUCIOT (4,5:107u 1,7-10CO0TBETCTBEHHO).

Crenenb ruziponu3a Kakou conu, AlClsumuMgCl,, npy oAMHAKOBBIX
KOHILIEHTPALUSIX ¥ TeMIiepaType A0/bKHa ObITh Oosbliiie? HamuiimTe ypaBHeHUS
TU/IPO/IM3a TI0 TIePBOM CTYTIeHU U PeIlrTe, B KAKOM C/Tydae KOHIIEHTPALUsI NIOHOB
H’nomkHa ObITh BbIllle (KOHCTAHTbI JUCCOL[HALN
nollcrynennMg(OH),uAl(OH)spasnbl 2,5-10%u 2,1-10°co0TBeTCTBEHHO).

CpaenaiiTe 001U BBIBOA, O BAMSIHUM CUJIbl KUCJIOTHI ¥ OCHOBaHUSI,
o0pa3yrolrX CoJib, Ha CTeTeHb ee THAPOJIK3a.

2.2. ByisiHUe KOHLIEHTPAL[MU PaCTBOPa Ha CTerneHb TMpoJir3a COMu

BHecute B mpoOUpKy 2 — 3 Karii pactBopa xyiopuja cypbMbl SbCls.
[TomecTuTe MpOOUPKY B CTaKaH C XOMOAHOM Bozol (ibaom). [TobaBisiiTe K
PaCTBOPY MO KarvisiM JUCTWITMPOBaHHYIO BOAY /10 BbINaJeHUs 6esoro ocajka
xaopua okcocypbMbISbOCI.

Hanumiure B MOJIEKY/IADHOM U HOHHOM BH/i€ YPdBHEHHA:
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« rugposu3a SbCl; o mepBoii CTyreHH, MPOTeKaroIlero B J0CTaTOUHO
KOHILIEHTPUPOBAHHOM pacTBOpe ¢ 0Opa30BaHKeM PacTBOPUMOTO B BOjie
xaopuzia rufipokcocypbMbiSbOHCly;

e BTOPOU CTYIIeHU TU/PO/IN3a, TPOTeKarolel mpy pa3baBieHNH pacTBopa Ha
X0JI0[ly C 0O6pa3oBaHHeM XJI0pHa AUTUApPoKcocypbMbl Sb(OH),Cl,
COTIPOBOXK/IAIOIIUIACS OTIIIEeTI/IeHeM OT 00pa3yroleiicsi OCHOBHOM COJTH
MOJIEKY/TbI BO/IbI M BbITIaZIeHHEM B 0CaJJOK XJI0pH/a 0KCoCypbMbISbOCI.

Hammiiiite MOHHOe ypaBHeHUe TIePBOM CTyTIeHU THApOoIv3a KapboHaTa
amMoHus (NH4),COsu Belpa’keHHe KOHCTAHThI 3TOrO paBHOBecusi. byzieT v BUATH
pa3baBrieHHe Ha CTeleHb TUApoan3a KapooHata aMMoHus1? Cresaiite o0t
BBIBOJI: CTeIleHb TU/[PO/IN3a KaKUX COJield He 3aBUCUT OT pa3baBieHUs ?

2.3 BiusiHue TeMnepaTyphbl Ha CTeleHb TMApPO/M3a COMu

HaneiiTe B IpoOMPKY /10 MO/IOBUHBI ee 06bemMa AUCTUITUPOBAHHOMN BOJIbI U
BHecuTe B Hee 2 — 3 mukpolurnaress afjerara Harpusi CH;COONa. Hanviure
HMOHHOE yYpaBHEeHHe TUposiv3a 3Toi cosu. [IprubaBere 1 — 2 Karum
(deHondranerHa. KakoBa okpacka uHAuKaTopa B pactBope? KakoBo 3HaueHue pH
cpeapbl?

[Tos10BUHY TOTyueHHOTO PacTBOpa OT/IeiiTe B AIPYTyHO MPOOUPKY U OCTaBbTe
JJIsT CpaBHEHMsI, a TTIPOOMPKY C OCTaBLIMMCSI PACTBOPOM Harpeiite B ropsiueit
BO/IsiHOM OaHe. Kak m3meHWIach okpacka pactBopa? Kakoii BbiBoz 00 M3MeHeHUH
KOHL|eHTpauuu noHOB OH'B pacTBope MOXKHO CZie/iaTh Ha OCHOBAHUM U3MEHEeHUs
okpacku (eHondTanenHa?

OxJsagTe TIPOOMPKY C paCTBOPOM 10/, CTPYyeid X0/I0HOM BOAbI. UTO
HaOmromaeTcs? ChenaiiTe BBIBOA O BIMSIHAM TEMIIEpaTyphl Ha CTEIeHb TH/[POH3a
CoJIel U JlaiiTe 0ObSICHEHHUE.

OmnbIT 3. CMmelljeHre paBHOBeCUS TUAPOJIM3a

HaneiiTe B mpo6bupKy 2—3 Karii KOHIIEHTPHPOBAHHOTO pacTBOpa XJI0pHa
»ene3a (III) FeCls(conk o6pa3oBaHa c1abblM OCHOBaHWEM U CJ/1ab0M KMC/IOTOM, ee
TU/IPO/IU3 TIPOTeKaeT B OCHOBHOM TOJILKO MO 1-ii cTyreHu), a 3aTeM [j06aBbTe 110
KarjisiM KOHIIeHTPUPOBaHHbBIN pacTBOp KapOoHara Harpusi Na,CO;(cosb
oOpa3oBaHa, HaMpPOTHB, CUILHBIM OCHOBaHHEM U C/1aboit KUCIOTOH, ee THUAPO/IU3
TaK)ke MMPOTeKaeT B OCHOBHOM TOJIBKO TI0 1-U CTyTieH!) [0 MOSIBJIEHUsT 0CaJiKa U
BblJle/ieHus1 ra3a. B pe3ysbraTe c/iMBaHuMA [IBYX BbIIIEyKa3aHHbIX PACTBOPOB
TIPOMCXOAUT 0Opa3oBaHUe COJMU, TIOYUeHHOW M3 C1abbIX OCHOBAHWHM W KUCJIOTHI.
JTa CoJib IoJBepraeTcs MoJIHOMY rMApoyin3y. Haruviunre MoneKyiasipHble U
VIOHHbIe YpaBHEHUS peakLvH.
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OmnbiT 4. OnpejenieHre KOHCTAHTHI U CTEMeHU THIPOnU3a coyiel usmepenvem pH
pacTBopa

1. Onpepenute pH 0,1 M pactBopa NH,Clnpu nomonu pH-meTpa.

2. 3arem pa3baBneHreM UCXOJHOTO pacTBopa npurotoBsTe 0,001 M pacTBOp
NH,CI. Jnst sToro nunetkoui Ha 1 my1 otMepuThb 1 M 0,1 M pactBopalNH4Cl,
BHecuTe B K00y Ha 100 M. [JoBecT 00b€M pacTBOpa B KOJIOE 10 METKU
JMUCTUUVTAPOBAHHOM BOZIOM, 3aKpOiiTe K010y MPOOKOM U TIT[aTe/TbHO
riepeMeliiaiiTe pacTBop, repeBopaurBasi Kojby HeCcKo/bKo pa3. OnpezesniTh
pH mosiyueHHOr0 pacTBOpa XJIOPUAA AMMOHUSL.

4.BeiBoj. Ilo rpozesiaHHOM paboTe COCTaBbTe OTUET M C/ie/IaiiTe BLIBOABI.

5.KoHTpO/ILHBIE BOIIPOCHI.

1. Yro Takoe ruaponus coneun? late onpeneseHue.
2. Kakue cosuv riogsepraroTcs ruaponusy? [Ipusenure npuMepsi.

3. Kak paccuurtarb KOHCTaHTy TUApPOM3a?

4. Kakue (paKTOpHBI BIUSIOT Ha TUAPOIU3 COJIEN U Iouemy?

5. Kak BiusieT HarpeBaHue pacTBOpa Ha IpOoTeKaHue rujpo/umsa?
6. Kak BnusieT pa3baBieHye Ha MpOTeKaHWe THPO/r3a?

7. CocTaBbTe MOJIeKYJ/IsApHbIe 1 MOHHbI€ YDABHEHHUA I'p0OJin3a
cnenyromux coneii: NaCN,ZnBr,,Fe;(S04)3,KNO,,K,SOs,
CH3COON8,Pb(NO3)2,NH4C1,NazS,K3PO4,NH4NO3,K2CO3,CUC]Q,KC
N,NiSQOy,
(NH4)2SO4,FEClg,B&(NOQ)2,A]BI'3,CI'(N03)3,C&(CH3COO)2,N33PO4,B&
(CN)z,NazS03,KCNS,N82C03,CUSO4,N1C12,N8N02,FE(N03)3,ZHSO4,L
iNOz,CdClz,Ca(CN)z,FQBI‘_D,,CU(NO3)2,B8(CH3COO)2,COSO4,CFC13,C8
(NOz)z,NH4BI',A12(S04)3,CI'C13,CH3COOK,AIC13,NH4I,CF2(SO4)3. B
KaKou BeT 6y,[[€T OKpallleH YHHBepCaHBHbIﬁ WHAWKATOP B paCTBOpax
3TUX Cojen?

6.CnucoK peKoMeH/J0BaHHOHU JIUTepaTyphl.

Xumus, O.C. I'abpuensiz, W.I. Octpoymos, 2017

Opranuueckas xumus, 10-11 knacc, LIsetkos JI.A., 2012

Xumust, cOopHUK 0CHOBHBIX opmys, CaBuHkuHa E.B., Jlorunosa I'.I1.,2013

7.lomailiHee 3ajaHHe T[IOBTODUTb TEOPETMYECKUM Marepuajs [0 TeMme
TIPAKTUUeCKOU paboThl.
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Nucrpykuusn
1o j1aboparopHoii padote Ne 10

Tema: Knaccel HeopraHWueCKrX COeIMHEHUH

Ilenb padboThbI:

- U3YUYUTh KJIaCChl HEOPraHUUEeCKUX COeMHEHUH,

- HAyUUTbCS COCTaBJISATh YPABHEHUS PeaKLUK.

- POBECTH OMBITHI MO MOJIyYEHUK0 0CHOBHOTO U KMCJIOTHOTO OKCH/I0B, OCHOBaHUSI,
KUCJIOTbl, OCHOBHOW COJIU, OTIPeJie/IUTh UX XMMHUYeCKre CBOMCTBA.

- BBITIOJTHUTH TPeOOBaHUS K pe3y/ibTaTaM OIbITOB, 0OPMHUTE OTYeT, PEILlUTh
3ajauy.

O6OopynoBaHue: T1pOOHPKU, CIIMPTOBKA, CITUUKHU, TyUHHKH, CTEK/ISTHHbIE TPYOKH
PeakTHBBI: pacTBOPKI: COJIel, KMC/IOT, OCHOBaHWM, OKCH/bI, BOJa, (heHOM(TaIerH.

OTanbl npoBe/jeHUs1 PadoThI:
1. MHCTpYKTaX MO TeXHUKe 0€30MacHOCTH
[Ipu mpoBefieHNU OTLITOB HeOOXOAMMO COOMIOAThL Mephbl 0e30MacHOCTH U
npaBW/a NoBeJeHNs B 1a00paTopum « XUMUSI».
OO6paltiarbcsi €O CTEKISIHHOM MOCYI0M HY’KHO OUeHb OCTOPOXKHO, UTOOBI He
pa3zfaBUTh WM pa3buTh eé. CKOJIbI TIPU pa3pylleHUH CTeKJITHHOU MOCY/Ibl OUeHb
OCTphIe Y MOTYT BbI3BaTh OUeHb ITTyOOKMe MOope3bl.

OcTtopoxHO obparnaiiTech ¢ XUMU4eCKUM 000pyZi0BaHeM!

SANPEIMAETCHA!

PABOTANTE l'l
|

crojiom! il

2.0nopHbIe NOHATHSA TEOPeTHYeCKOro Marepua’sia

Bce BelllecTBa J1e/5ITCSI Ha TIPOCThIE U CJIOKHbIe. C/I0)KHBIE BellleCTBa
TO/Ipa3ZiesIsIFOTCS Ha K/IaCChl: OKCH/IbI, KUCIOThI, OCHOBaHUSI, COJIH.
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OKCHBI — 5MO C/10JCHbIe 8eljecmed, cocmosiiyue u3 08yX 3/1eMeHmo8, 0OHUM U3
KOMOPbIX s18/151emcsl KUCA0poO 8 cmeneHu okucaeHusi -2. T1o xumuue CKUM
CBOMCTBaM OKCH/IBI [Ie/IITCSI Ha OCHOBHble, KUC/A0MHble U ampomepHbie.

XUMHUeCKUe CBOMCTBA OKCUIOB

B3aumogeiicTBre Okcuabl
OKCH/IOB
OcHoBHBIE KuciorHbie AmMd@oTepHbIe
Na,O, CaO, MgO, SO,, SO3, P,0s, BeO, ZnO, PbO
CUO, FEzO3, BaO COz, Cle, Mn207, SDO, Aleg, Cr,0s
CI'Og
C Bozoun PearupytoT Tonbko | O6pasytoT He B3aumoeiCTBYIOT
okcyzbl IIIM u KHCJIOTBI:
[113M, obpasys SO; + H,O =
LL[eJI0YU: H,SO4
Na,O + H,0O =
2NaOH
C Kuc/I0TaMu B3aumogenictBytoT | BsaumopencTByroT | B3auMogenCTBYIOT
W C C OCHOBAHHUSIMU C | C KHCJIOTAMH KakK
OCHOBaHHUSAMU KHMCJIOTaMHM C oOpa3oBaHueM OCHOBHBIE OKCH/[IbI:
oOpa3oBaHKeM COJTM | CO/IM U BOJIBI: BeO + 2HNO; =
1 BOJbI: CO; + Ba(OH); = | Be(NO:s), + H,0.
CaO + 2HCI = BaCO; + H.O U c ocHoBaHMSAMU
CaCl; + H.O KaK KHCJIOTHbIE
okcuabl: BeO +
2KOH = K2B902 +
H,O
Mesxay coboit [1pu B3aMMOAENCTBUY OCHOBHOTO U KUCJIOTHOTO OKCH/IOB

obpazyetcs comnb: Na,O + SO; = Na,SO,

OpHUM 13 CrI0cO0O0B MOMyYeHUs OKCU/IOB SIBISIETCS] B3aUMO/IeMCTBUe MPOCThIX
BellleCTB ¢ KuciaopopoMm: 2Ca + O, = 2Ca0;

C+ 02 = COz

Kuc10oThI — c/10%iCHbIE 8ewjecmed, cocmosijue u3 amomog 8000podd, CNOCOOHbIX
3amewjambcsi Ha Memani, u kucaomnozo ocmamka (HNOs;, HCI, H,SO4, H3POy,).

KucioTel B3aMMOIelCTBYIOT:

1. C ocHOBaHMSIMU C 0Opa30BaHUEM COJIA U BOJIbI
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2HNO; + Ca(OH), = Ca(NOs3), + 2H,0.
2. C ocHOBHBIMH 1 aM()OTepHBIMH OKCHAAMU C 00pa30BaHUEM COJTH M BOJIbI
2HCI + BaO = BaCl, + H,0;
3H,S0, + Al,0O3= Al,(SO4); + 3H0.
3. C consimu ¢ oOpa3oBaHreM HOBOM COJIM ¥ HOBOW KHUC/IOThI
H,SO, + Ba(NOs), = BaSO,! + 2HNO:.

OpHuM U3 crioco0oB TI0/TyYeHUs] KUCTIOT SIB/ISIeTCS B3aUMO/leliCTBUe KUCIOTHOTO
OKCH/la C BOJIOM:

P205 + 3H20 = 2H3PO4

OcHoBaHMs — C/I0J(CHble 8eljecmea, cocmosiljue u3 amomos Memanid, Cé513aHHbIX
¢ 00Holl unu Heckonbkumu 2uopokcoepynnamu(NaOH, Cu(OH),, Fe(OH); ).

OcHoBaHHs B3aUMO/IEHCTBYIOT:
1. C kucnoramu ¢ 06pa3oBaHUEM COJTA U BOJIbI

2NaOH + H,SO,4 = Na,SO, + 2H,0.
2. C KACNOTHBIMU ¥ aM(bOTePHBIMU OKCH/IaMHU C 00pa30BaHUEM COJTU U BOJIBI

2KOH + N,0s = 2K NO; + H,0;

2NaOH + AL,Os = 2NaAlO, + H,0.

3. C consimu ¢ ob6pa3oBaHHeM HOBOM COTA ¥ HOBOTO OCHOBAHUS
2NaOH + MgCl, = Mg(OH),! + 2NaCl.

PaCTBOpI/IMbIe B BOZle OCHOBAHHUA (H.[GJ'[O‘—II/I) IMoJ/Iy4aroT BBaI/IMO,U‘EI‘/JICTBI/IEM
dKTHBHBIX METaJ/IJIOB W/IN UX OKCHUA0B C BOAOﬁZ

2Na + 2H,0 = 2NaOH + H,1;
BaO + H,O = Ba(OH)..
HepacTBoprMbIe B BOJle OCHOBaHUS TI0/Ty4arOT peakijyei ooMeHa:

Fex(SO.); + 6KOH = 2Fe(OH)s! + 3K,SO..
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Com — 5mo npodyKmbl 3amewjeHusi 6000pood 8 Kucaome HA Memasan uiu
2UOpOKCco2pynn 8 OCHOBAHUU HA KUCA0MHbIl ocmamok. Conv ObIBalOT CpefHuUe,
KUCJIble, OCHOBHbIE.

Cpegnne comm (K,SO4, NasPO, ) — 53mo npodykmbl nonHo20 3amewjeHusi 6000poda
8 KUC/0me HA Memasia uau 2uOpoOKCo2pynn 8 OCHOBAHUU HA KUC/AOMHbIU OCMAmMOoK:
H,SO,+ 2KOH = K,S0, + 2H,0;

Mg(OH)z + 2HCI = MgClz + 2H20

Kucasie comm (Ca(HCOs),, Na,HPO4) — 5mo npodykmbl HenonHo20 3amewjeHust
8000p00a 8 Kuca0me Ha Memainn:

KOH + H,SO4 = KHSO, + H,O

Kucsble comu 06pa3yroT To/IbKO MHOTOOCHOBHBIE KUC/IOThI (H2SO4, H3PO4, HoCOs,
H,S).

OcnoBHbIe com (CuOHNO;, FeOHCL,) — amo npodykmbl HenonHo20 3amelyeHust
2uOpOKCO2PYNNn 8 OCHOBAHUU HA KUC/AOMHbIU OCMAMOK:

Mg(OH), + HC] = MgOHCI + H,0.

OcHoBHBIE COMM 00pa3yIOT TOILKO MHOTOKHCIOTHEIE ocHoBaHUs (Cu(OH)s,,
FE(OH)g, Mg(OH)z)

3.AsropuTm padoThI (MOC/IeA0BATE/THbHOCTH BBINO/THEHUS IefiCTBHIA)
OmneIt 1. [TonydeHue ¥ CBOMCTBA OCHOBHBIX OKCUZOB (TPYITIIOBOM)

B3sTh NUHLIETOM KyCOUYeK MarHueBOUW CTPY>KKH M BHECTH B ILJIaMst
criupToBKU. [Toc/ie BocmiameHeHUs Ckeub ero Hajl (papopoBOM YalIKou.
CoOpaHHbIi B Yalllke OKCH/l MarHusi IOMeCTUTh B /IBe IPOOUpPKU. B ofHY TIpUUTh
1-2 M7 BOfBI, XOPOIIIO B300/ITaTh U 100aBUTh 1-2 Karm ¢geHosndTasernHa. B Kakoit
1[BET OH OKpallMBaeTcsi? B Apyryto npobupky go6aButh 1-2 M pa3baBiieHHOM
CEepHO KUC/IOThI M HarpeTh Ha CIIMPTOBKe /0 paCTBOPEHUs 0CajKa.

TpeboeaHusi K pe3yibmamam onbima:

1. CocTaBUTh ypaBHeHUSs peaKivi B3aUMO/IEUCTBHS MarHUsi C KUCJIOPO/IOM,
OKCH/Jla MarHusi C BOZIOW U CepHOU KUCI0TOM. [10siCHUTB, Kakoe BelljeCTBO
V3MEeHW/I0 OKPaCcKy MHJWKaTopa.

2. CAGJ’[&TB BBIBOJ, KAKUMH CBOﬁCTBaMH, OCHOBHBIMHA W/IN KMC/IOTHBIMU, O6JIa,anT
OKCH/J, MdIrHHs.
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OmnbiT 2. [TonyueHre ¥ CBOMCTBa KMCIOTHBIX OKCUZOB (TPYTIIOBOM)
(ITpoBoauTh B BHITSHKHOM HIKady!)

[TomecTUTh B MeTa/UTMUECKYIO JIOKEUKY KyCOUeK Cepbl BeJTMUMHOM C
TOPOLIMHY U HarpeTh Ha MJlaMeHU CITUPTOBKU. Korjja cepa 3aroputcsi, NOAHECTH K
Hel BIaKHYI0 UHIUKAaTOPHYI0 OyMakKy. B Kakoii 1[BeT OHa OKpaIliiBaeTcs?

Tp€6OGCIHUH K pe3y/ibmamdam onbimda:

1. Hamicatb ypaBHeHUs peakLvii B3aUMOJEUCTBHUS CepPbl C KUCI0POOM, OKCHA
cepsl (IV) c Bopou. [1osicHUTB, Kakoe Bell[eCTBO U3MEHW/IO OKPaCKy MHAWKATOpa.

2. Cpenath BbIBOJI, KAKUMU CBOMCTBAMM, OCHOBHBIMH W/ KUC/IOTHBIMU, 00/1afjaeT
okcuy, cepsl (IV).

OmnbiT 3. B3aumopeiicTBue ambOTepHBIX OKCHJO0B C KUC/I0TaMU U 11]eJ104aMU

B Be poOUpPKY MIOMECTUTh HEMHOTO OKCH/Ia LIMHKA U TPWINTh B OJJHY
TIPOOUPKY COJISTHOM KUCJIOTHI, @ B IPYTYI0 — KOHIIEHTPUPOBAaHHbBIN PaCcTBOP
menoun. Ecii ocafjok He pacTBOpsieTCsl, POOUPKY TOZOTPEeTh.

TpeboeaHue Kk pe3ynbmamam onbima:

Hamnucatb YpPaBHEHHUA peaKuHﬁ BBaHMOAEfICTBHH OKCH/Jd LINMHKA C KHC/I0TOMN U
I1e/I04YbHO.

OmnbIT 4. [TonyuyeHue ¥ CBOMCTBAa OCHOBAaHUH

Hamutb B ipobupky 1-2 Myt pactBopa cynbdara Hukesnss NiSO4 nprbaBUTE
CTOJILKO ke pacTBopa 1jesiou NaOH. Habstonate o6pa3oBaHue CTyIeHUCTOTO
ocagka. OtMeTuts ero 1BeT. Coziep>KuMoe TTpOOUPKY MO/IeTUTh Ha [iBe UaCTH.
WcnbiTaTh paCTBOPUMOCTb OCAZIKOB B KUCJIOTE U LLIeJI0YMH.

TpebosaHus K pe3ynbmamam onbima:

1. CocTaBuTh ypaBHeHUSs peakiui nonyuyeHus rugpokcuza Hukess (1) u ero
PacTBOpEHHUSI.

2. Cenatb BbIBO/], KaKMe CBOMCTBA, KUC/IOTHbIE UM OCHOBHbIE, IPOSIB/ISIET
Ni(OH)s.

OmnbIT 5. [TonyueHre OCHOBHBIX COJEN

K 1-2 M7 pactBopa xsopu/ia kobanbra (II) 106aBUTE KOHIIEHTPHPOBAHHBIM
PacTBOp I1ie/Iour 0 00pa30BaHMs PO30BOIo ocazika ruipokcuaa kobansra (I1). K
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0Ca/IKy TPUIUTh 10 KarlyIiM PacTBOP COJITHOM KKUC/IOThL. HabsomaTs oOpa3oBaHue
CHHETO0 0Ca/Ika OCHOBHOM Co/u. 3ateM J00aBUTh U30BITOK KMC/IOTBI JI0
pPacTBOPeHUs 0cajika.

TpeboeaHus K pe3yibmamam onbima:

1. Harucath ypaBHeHUe peaki[iu MoaydeHus ruipokcra kobansra (II).

2. CocTaBUTh YpaBHeHUe peakluu nonyueHust ocHOBHOM comu CoOHCI.
IIpumepsnl pelueHus 3aau

IIpumep 1.1. CocTaBUTh ypaBHEHHs PeaKLyii, MPU MOMOLLY KOTOPbIX MOXXHO
OCYILIeCTBUTD CJIe/lyIOLIMe MpeBpalleHusI:

Na - NaOH - NaHS - Na,S - Na,SO, — NaCl.

Pemienue. NaOH (rugpokcy/; HaTpusi) — ocHOBaHUe (1rjes0ub). [llenoun MoyKHO
TO/TYYUTh B3aUMOZeHMCTBUEM aKTUBHOTO MeTasla (B JaHHOM TIpUMepe HaTpusi) C
BOJIOU:

2Na + 2H,0 = 2NaOH + H>t

NaHS (ruapocynbdug HaTpusi) — Kucsasi cob. Kucbie cov mosiyqaroTcs pu
JIeICTBUM Ha MHOTOOCHOBHBIE KMC/IOThI HEIOCTaTKOM OCHOBaHUs (1L1e/I0UK):

NaOH + H,S = NaHS.

Na.S (cynbbug HaTpusi) — cpeHsist cob. OOpasyeTcs MpH 1elCTBUY U30bITKa
111eJI04YM Ha KUCJIYIO COJIb:

NaHS + NaOH = Na,S + H,0.

Na,SO. (cynbdar Hatpust), NaCl (xnopug Hatpusi) — cpeaHue conu. CpefHue Cou
MOXXHO MOTYUHTh B3aUMO/IeCTBUEM KUC/IOTHI U COJIU:

H,SO, + Na,S = Na,SO, + HQST,
B3aUMO/IEICTBUEM JIBYX COJIEM:
Na,SO, + BaCl, = 2NaCl + BaSO,!

ITpumep 1.2. C KaKUMU U3 YKa3aHHBIX HIDKE BeIecTB Oy/ieT B3auMOo/elCTBOBATh
H,SO.: CO,; NaOH; BaCl,; HCI; Fe,O;. HanvcaTs ypaBHeHUs] COOTBETCTBYHOILIUX
peaxkLui.
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Pemrenue. Oripe/iesnisieM, K KAKMM K/lacCaM OTHOCSITCSI yKa3aHHbIe COeUHEHUS:
CO; — kucnotHbii okcuz, NaOH — ocHoBanue (1enous), BaCl, — conb, HCI —
KucnoTa, Fe,O; — ocHoBHOM okcuf,. CepHasi Kuc/iota OyzieT B3auMozeliCTBOBaTh C
OCHOBaHHEM, OCHOBHBIM OKCH/IOM U COJIBIO:

HzSO4 + 2NaOH = N82804 + 2H20, 3H2804 + FEzO3 = FEz(SO4)3 + 3H20,
H,SO, + BEIClz = BaS0Oy4! + 2HCI.
3adauu no eapuaumam (20 eapuaHmoe)

Ne 1.1. a) HanmcaTte ypaBHeHUs peakLvi, MPY MOMOILM KOTOPBIX MOXXHO
OCyILeCTBUTD CJIeyIoLL[ve MpeBpalleHUs:

— = NazSn0s;

Sn —— SnCl, — Sn(OH); ——=

—=3SN(NO3)

0) Kakue 13 nipuBe/jeHHBIX BellleCTB OyyT B3aMMOZeiCTBOBaTb MeXXy COO0i:
Ca(OH), u NaOH; Pb(OH), u KOH; H,SO4 u H.SO;3; HCl u Na,S; HNO; u MgO?
HarvicaTh ypaBHEHUsI COOTBETCTBYIOLMX PeaKLWi.

Ne 1.2, a) CocTaBUTh ypaBHEHUS PeaKLUi, MPU MOMOIY KOTOPbIX MOXKHO
OCYILLIeCTBUTD CJIeAyIolLlMe TpeBpallieHUs:

FEClz - FE(OH)z - FQ(OH)3 - F9203 and FEQ(SO4)3.

6) Kakue u3 npuBejeHHBIX OKCH0B OyayT pearupoBath ¢ HCl: N,Os; SOs; Al,Os;
CLOy; Zn0O; K,0O? Harnrcarb ypaBHeHUs1 COOTBETCTBYIOIIUX peaKLIUil.

Ne 1.3. a) CocTaBUTh ypaBHEHHsI peakLUi, MPY MOMOLM KOTOPBIX MOXXHO
OCYLLIeCTBUTH CJIeAyFoljMe IpeBpallieHUs:

P - P,Os - HsPO, —» NasPO, - Ca3(PO4)2.

6) 3aKOHUMTh YpaBHeHUs peakI[iii, 0Ka3bIBalOIIMX aM(pPOTePHOCTh OKCH/Ia CBUHIIA

(ID):
ocHoBHbIe cBoricTBa PbO + HNO3 —
KUC/JI0THBIe cBoiicTBa PbO + KOH -~

Ne 1.4. a) HanmcaTte ypaBHeHUs peakLWi, MPU MOMOILM KOTOPBIX MOXXHO
OCyILeCTBUTD CJIeyIoLL[ve MpeBpalleHUs:

71



Nz - NH3 - (NH4)2804 - NH4C1 - NH3 - NH4NO3

6) Kakue 13 nipuBejeHHBIX OKCH0B pearupytotr ¢ NaOH: MgO; Cr,0s; NayO;
CrOs; CaO; CO,? CocTaBUTh YpaBHEHHS COOTBETCTBYIOLLIUX PeaKLHH.

Ne 1.5. a) CocTaBuTh ypaBHEHUS PeakLUM, MPU MOMOIIY KOTOPBIX MOXXHO
OCyILeCTBUTD CJIeyIoLL[1e IpeBpalleHUs:

Sl - SlOz - K2SIOS - HleO3 - SlOz

6) C kKakKuMHU 13 yKa3aHHBIX HIDKEe BeIl|eCTB MOXKeT B3aUMO/IeliCTBOBAaTb PaCTBOP
KOH: HI; CuCl,; SO,; Ba(OH),; PbO? Hanrcars ypaBHeHUs1 COOTBETCTBYIOLIUX
peaxLui.

Ne 1.6. a) CocTaBUTh ypaBHEHUsI peaKIUii, TPy MTOMOIIM KOTOPBIX MOXKHO
OCYILIeCTBUTD CJIe/lyIOIIMe TpeBpalleHus:

CaSO; < SO; <« S - FeS - H,S - KHS

6) CocTaBUThL YpaBHEHUS peakluidi MeXX/y KAC/I0TaMH ¥ OCHOBAHUSIMH,
TIPUBOJSAIIMX K 00pa3oBaHuto coneit: Na,S; Fe,(SO4)s; K3POu.

Ne 1.7. a) Hanmcate ypaBHeHUs peakLWi, MPU MOMOILM KOTOPBIX MOXXHO
OCyILeCTBUTD CJIeyIoLL[ve IpeBpalleHUs:

Ca - Ca(OH)z - C&COg - C&Clz - Ca3(PO4)2.

6) CocTaBUThH ypaBHEHUs peakluii MeXy KHUC/I0TaMU U OCHOBAaHUSIMU,
TIPUBOZASILIMX K 0Opa3oBanuto cosieit: NaNOs; CaHPO4; CuOHCI.

Ne 1.8. a) Hanmcatb ypaBHeHUs1 peakijyii, MPU MOMOLLY KOTOPbIX MOXXHO
OCYILIeCTBUTD CJIe/lyIOLIHe MpeBpalleHusI:

Cu —» CuO — Cu(NOs), —» Cu(OH), — CuCl,.
6) Mexay KakuMU 13 TPUBE/IEHHBIX T1ap BeIl[eCTB BO3MOKHA peaKIIys:

CO, u SOy; LiOH u COy; P,Os 1 CaO; NaOH u KOH; Li,O u Zn0O; Li,O u Na,O?
CocTaBUTb ypaBHEHUsI COOTBETCTBYIOLLUX PeaKLIUM.

Ne 1.9. a) Hanucatb ypaBHeHUsI peakLiii, PY TTOMOIIU KOTOPhIX MOYKHO
OCYILIeCTBUTH C/Ie/lyIOLHe MpeBpalleHusI:

Cd — CdO - Cd(NO;), - Cd(OH), — CdSO..
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0) C KakvMHU 13 YKa3aHHBIX HIDKE BeI[eCTB MOXKEeT B3aMMO/IeCTBOBATh CepHast
kuciota: HCI; BaCl,; MgO; CO,; NaOH; ZnO? CocTaBUTh ypaBHEHUs
COOTBETCTBYIOIHX PeaKLUil.

Ne 1.10. a) CocTaBUTh ypaBHEHUS PeaKLMH, TIPU MOMOLLA KOTOPBIX MOKHO
OCYLLIeCTBUTD CJIeAyFolljMe ITpeBpallieHUs:

Zn - 7ZnCl, —» Zn(OH), - ZnO - K,ZnO..

6) HamucaTh ypaBHeHuUs peakijuii oopa3oBaHusi coseii: Na,SOs; Fex(SO.)s;
Ba(NO:s), B pe3y/nbrare B3auMO/|eliCTBUSI OCHOBAHUS M KUCJIOTHOTO OKCH/a.

Ne 1.11. a) CocTaBuUTh ypaBHEHUS peakLUM, MPU MOMOIM KOTOPBIX MOXXHO
OCYILLIeCTBUTD CJIefyrolljMe IpeBpallieHUs:

S - SO2 - SO3 - H2SO4 - NaHSO4—> N&zSO4

6) CocTtaBuTh ypaBHeHUs peakiinii obpa3zoBanus coneid: CaCOs; Alx(SO4)s;
NasPO, B pe3y/nbraTe B3aUMO/IEMCTBUSI OCHOBHOTO 1 KUC/IOTHOTO OKCH/IOB.

Ne 1.12. a) Harvicats ypaBHeHUs1 peakLMi, TIPU MOMOLLA KOTOPBIX MOKHO
OCYILLIeCTBUTD CJIeAYFoL{Me ITpeBpallieHUs:

Al - Alz(SO4)3 - AI(OH)3 - A1203 - KAIOz

0) 3aKOHUNThL YpaBHEHUS peakKIiii, JOKa3bIBaIOIHMX aM()OTEepPHOCTh OKCHIA 0JI0Ba

(I1):

ocHOBHbIe cBotictBa SnO + HCI -

CraBjieHue
— R,

KHCJIOTHBIe cBoricTBa SnO + KOH

Ne 1.13. a) CocTaBUTh ypaBHeHHs peakldii, MPY MOMOIIM KOTOPbIX MOYKHO
OCYLLIeCTBUTD CJIeYOLHE TTPeBpalLleHUs :

Ba — BaO — Ba(OH), - Ba(NO3), - BaCO; - BaCl.

6) Kakue u3 nipuBeieHHBIX OKCHI0B B3auMoielicTByroT ¢ KOH: Na,O; CO,; AL Os;
MgO; Fe,03; Mn,0O,? Hanucarb ypaBHeHUs1 COOTBETCTBYIOILIIUX PeaKILUH.

Ne 1.14. a) CocTaBUTh ypaBHEHHS peakLWi, MPX MOMOILU KOTOPbIX MOXXHO
OCYILLIeCTBUTD CJIefyrollMe TpeBpallieHUs:

FE(NO3)3 - FE(OH)g - F@203 - FeO - FEClz — FeS.

6) Kak, ucmomnb3ys TIpoCThIe BelljeCTBa — Kanbiui, ochop 1 KUCI0POZ, MOXKHO
MoJTyuuTh (hocdar Kasbiusi? Hamicath ypaBHEHHUSI COOTBETCTBYOIINX PeaKI|Hi.
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Ne 1.15. a) Hanmcate ypaBHeHHs peaklyi, IPY TTOMOLLA KOTOPBIX MOKHO
OCYILIeCTBUTD C/IeIyIOLIjye IIpeBpalljeHus:

Mg — MgSO, — Mg(OH), -~ MgOHNO; — Mg(NO)..

6) CocTaBuUTh YPpaBHeHHA peaKHHﬁ, ITpH MOMOIIIM KOTOPKBIX, NCXOAd U3 UeThIpex
IMMPOCTHIX BelleCTB — KaJ/lkd, Cepbl, BOAOPOAd X KMC/I0POJ4a, MOX>XHO ITI0/IYUUTh KOH;
KzS; HzS

Ne 1.16. a) CocTaBUTh ypaBHEHUS PeaKLMH, TIPU MOMOLLA KOTOPBIX MOKHO
OCYLLIeCTBUTD CJIeAyrolye ITpeBpallieHUs:

ZnSO, « ZnO « ZnS - ZnCl, —» Zn(OH), —» Na,ZnO,.

6) Hanucats YPAaBHEHHA HE ME€Hee YeThIpex peaKHHﬁ, IMpH TIOMOIH KOTOPBIX
MOJKHO I10JIYUUTDb Kap60HaT KaJIbLIWAA.

Ne 1.17. a) CocTaBUTh ypaBHEHHS peakLWi, MPX IMTOMOILU KOTOPBIX MOXXHO
OCyILeCTBUTh CJIeyIoLL[re MpeBpalleHUs:

CuOHCI < Cu(OH); < CuSO4 < Cu — CuO - CuClL.

6) Harmucath ypaBHeHus peaknuii oopa3oBanusi K,CrO,s, Mg(NOs),, BaSOy,
Ca(ClO), B pe3ynbrare B3aMMO/eMCTBHsI OCHOBaHUS U KUCJIOTHOTO OKCH/A.

Ne 1.18. a) Haricate ypaBHeHUs1 peakLMi, TIPU MOMOLLA KOTOPBIX MOKHO
OCYILLIeCTBUTD CJIeAYFOLMe ITpeBpallieHUs:

Fe - FESO4 - FE(OH)z - FE(OH)g - F8203 - FeCl3.

6) MoryT /i1 HaxoAuTbCs coBMecTHO B pacTBope: Ba(OH), u FeCls; HCI u H,S;
NaOH u HBr; NaOH u KOH; HCI u Na,COs3? [lIatb 060CHOBaHHBIM OTBET U
TIPMBECTH YPaBHEHHUS COOTBETCTBYIOIIUX PeaKLIi.

Ne 1.19. a) Harvicats ypaBHeHUs1 peakLyMi, TIPY MOMOILLA KOTOPbIX MOYKHO
OCyILeCTBUTh CJIeAyIoLL[ve MpeBpalleHUs:

6) Kak, ucrione3ys BaO, FeCls;, H,SO4, H O, CuO, MOXXHO MOAYYHTh: THAPOKCH
Oapust; TUAPOKCHU], >Keste3a; cysbdar Meau? CoCTaBUTh YpaBHEHUS
COOTBETCTBYIOLMX PeaKLUi.

Ne 1.20. a) HanvcaTh ypaBHeHUsI peaklidid, IPY MTOMOILA KOTOPBIX MOXKHO
OCYILIeCTBUTD CJIe/lyIOLIMe MpeBpalleHusI:
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Pb - PbS - PbO - Pb(NOg)z - Pb(OH)z - KszOz

6) CocTaBUTh YpaBHEHHS UeThIPeX peaki[iii, B pe3y/ibTaTe KOTOPBIX 00pa3yeTcs
OpomMu[, HaTpusl.

4.BeiBoji.  ITo mpogenaHHoOM paboTe COCTaBLTE OTUET M C/Ie/IalTe BBIBOPDI.

5.CriMCOK peKOMeHJ0BaHHOU JIUTepaTyphbl.

Xumusi, O.C. I'abpuensiH, U.I. Octpoymos, 2017

Opranuueckas xumus, 10-11 knacc, LiBetkos JI.A., 2012

Xumust, cOOpHUK 0CHOBHBIX (popmys, CaBunkuHa E.B., JloruHosa I'.11.,2013

6./lomaliiHee 3ajaHHe
TIOBTOPUTH TEOPeTUUeCKU MaTepurasl 1o TeMe MpakTUueCcKou paboThl.
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Nucrpykusn

no s1aboparopHoii padore Ne 11
Tema: [TonyueHne, cobrpaHye ¥ pacrio3HaBaHHe T'a30B.

Ilennb paboThI:

- COBEPIIIEHCTBOBATh YMEHHUS BBIMOIHATh XUMUUECKUI KCIIEPUMEHT TI0 TIO/TyUeHHIO,
CoOMpaHUIO 1 pacrio3HaBaHUIO T'a30B;

-(popMurpoBaTh yMeHUs MPOBOJUTh HAOJIOIeHUS U Je/laTh BbIBO/IbI, 3aTTMCHIBATh
yPaBHEHHsI COOTBETCTBYIOLUX peaKLuii;

-(hopMrpoOBaTh CMIOCOOHOCTH K CaMOCTOSITe/TbHOMY TIPHOOPeTeHUI0 3HAHMUIA;
-pa3BUBaTh YMEHUs JleslaTh BBIBOJbI HA OCHOBE CpaBHeHUs, paboTaTh C
JOTIOJTHUTEIbHOW JTMTEPATypPOU, peakTUBaMU;

-pa3BUBAaTh MbILJIEHUe Yepe3 yCTaHOB/IeHUe MPUUUHHO-CJIeICTBEHHBIX CBsi3eid
«CTpPOEHHe- CBOMCTBA- MPUMEHEHHEY;

-BOCTIMTBIBaTh KOMMYHHKa0e/TbHOCTh, Oepe)kHOe OTHOIIIeHHe K 000pyI0BaHuUIo,
aKKypaTHOCTH TpU paboTe C peakTUBaMU, UHTePeC K MpefiMeTy.

O6opypoBanue: [IpuOop A/is MOTyYeHHs Ta30B, MPOOUPKY, CITUPTOBKA, CITUUKH,
JIYUUHKH, CTEK/IAHHBIE TPY6KI/I

PeaKTHBBI: PaCTBOPbI: COMSHON KHUC/IOThI, YKCYCHOM KUC/IOTBI, TIEPOKCH/A BOOPO/a,
W3BECTKOBOM BOJIbI; LIMHK, Mpamop,

OTanbl npoBeJjeHUs PpadoThI:
1. MHCTPYKTaX 10 TeXHHKe 0e30MacHOCTH
[Tpu mpoBefieHUH OIBITOB HEOOXOAMMO COO/IOAaTh Mepbl 6e30IacHOCTH U
TIpaBUJ/Ia TTOBeJIeHNsI B Ta00paToOpuu « XUMHUS».
OO6paijateCsi CO CTEKITHHOM MOCY/I0M HY>KHO OYeHb OCTOPOYKHO, UTOOBI He
pa3naBUTh UM Pa3ouTh e€. CKOJIbl TIPY pa3pyIIeHUH CTEK/ITHHOMN TOCY/Ibl OUeHb
OCTpBIe ¥ MOTYT BbI3BaTh OUeHb ITTyOOKHe MOpe3bl.

OcTtopoykHO obpalrjaifiTech ¢ XUMUUECKUM 000pygoBaHHeM!
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{: m JANPEIMAETCHA!
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PABOTAMTE i| A =i

\ cromom! || /T A\

2.0n0pHbIe IOHATHUSA TEOPeTUYEeCKOr0 MaTepua’ia
TIpubopsI /1A MO/TyUYeHHsI Ta30B

B naboparopuu He6osIbIIIMe KOJTMUeCTBa ra30B MOXKHO TIOTyYaTh C MOMOILBIO
XUMHUeCKHUX peakiuii. HekoTophkle ra3bl 00pa3yroTcst TIpU TEPMHAYECKOM
Pas3JIOKeHUU CJI0XKHBIX BeILeCTB.
IIpumep:
Kucnopod nosnyuarom npu HazpegaHuu map2aHyosku. Ilpu paznodceHuu HUMpamos
obpazyemcs okcuo azoma(IV).

i ﬁﬁ:ﬁ

.-f;_,l:r

&

b

ITpubop 015 nonyueHus 2asa us
meépoo2o eeujecmada

I"a3bl 00pa3yIoTCs TakKKe B peakIisaxX MeXKy HeKOTOPBIMHM pacTBOpaMH U
TBEPABIMU BellleCTBaMMU.
IIpumep:
Boodopod noayuarom npu e3aumooeticmguu KUC/10mbl C MeEMAsaiom, d y2aeKucbiil
2a3 — npu e3aumooeticmauu KUcA0mbl € Me/0M UAU MPAMOPOM.

[Ipubop 0as noayueHus 2asa u3
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meépoo2o eeujecmsa u
pacmeopa

Cnoco0b1 coOupaHusi ra3oB
B slabopatopuu ra3bl COOUPAIOT B COCY/ ABYMsI CTIOCO0aMU: BHITECHEHHEM
BO3/yXa W11 BHITECHeHHEM BO/IbI.

BbITecHeHreM BOZIbl MOXKHO COOMpaTh TOMBKO T'a3bl, KOTOPhIE C BO/ION He
pearupyoT 1 B Heli He pacTBOPAITCA (BOAOPOJ, KUCIOPO/[, a30T, MeTaH).

A=
T = /)
» | ..
A i _"1}

m =

ITpubop 0as cobupaHus 2aza
8blMecHeHueM 800bl

BbiTecHeHnemM BO3yXd MOXXHO C06I/IpaTb r'a3bl, KOTOPbIE OTVIMYAKOTCA OT
Hero 1o jI0THOCTU. Eciu ra3 jerue B0O3ayXd, TO COCy[, OJid ero CO6I/IpaHI/IH
3dKPEIVIAOT JHOM BBEPX, €CJ/IM I'a3 TsKeJiee BO3ayXd — JHOM BHU3.

ITpubop 0ns cobupaHus 2aza
8blMmeCcHeHueM 8030yXa
(2a3 nezue 8030dyxa)
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Y
ITpubop 015 cobupaHus 2aza

2
e ; .If-f
[ = LJ
8blMmecHeHueM 8030yXa
(2a3z msdrcenee 8o3dyxa)

OnpezennTh Jierde WK TshKeslee BO3AyXa I'a3 MOXKHO, eC/Id CPDaBHUTD €ro
OTHOCUTEJIbHYI0 MOJIEKY/IIPHYIO MacCy C MOJIeKY/ISIPHON Maccoili Bo3ayxa
(Mr=29).

IIpumep:
Mr(02)=32 — Kucnopoo msixcenee 6o30yxa; Mr(NH3)=17 — ammuak nezue
8030yxa.

ITonyyeHue kKucaopoja

B niabopaTtopuu KUCI0PO/, MOyYaroT pasioyKeHreM repMaHraHaTa Kaust
IIpY HarpeBaHWU WIM pas/ioKeHreM IepoKCH/ia BOLOpoa B IIPUCYTCTBUU
Karaju3aropa:
2KMnO4=tK2MnO4+MnO2+021.
2H202=Mn0O22H20+021.

CO6I/IpaIOT KNC/10pO[4 BeITeCHEHKMEM BO/bI WKW BbITeCHEHHWEM BO3yXd.

TlepmanTanat =
KaJI\HFI /aTa Kucropo

Boga
/

|

[Tpubop 0215 noayyeHust KUCA0pOOd u3 nepMmaHeaHama Kaaus
u cobupaHusi ebimecHeHuem 800bl.
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TMepokcHa F———1m

BOJIOPO/Ia r

MnOz-%

Oz ¢

ITpubop 0215 noayyeHust KUc10pooa
u3 nepokcuda 6000podda u cobupaHusi 8bimecHeHuem 8030yXd.

OOHapY>XUTh BbBIZIE/TUBIITHICSI KUCIOPO/ MOYKHO C TIOMOIIIBIO T/IerOIIei
NYUYMHKHU. B cocyze ¢ KUCI0pooM TyudrHKa pa3ropaeTcs IpKUM IJIaMeHeM.

IToyueHue Bogopoja

B nabopatopuu BoZiopo/1 TI0/Ty4aroT eiiCTBUEM COSTHOM WK pa30aBieHHOM
CepHOM KUCJIOThI Ha MeTa/l/bl (LIUHK, >Kejie30, aTlFOMAHUN ).

Zn+2HCI=ZnCI2+H21

Zn+H2504=7ZnS0O4+H21

CobuparoT BoZiOpOZ, BEITeCHEHHEM BOZBI WK Bo3Ayxa. Cocya [7isi BOAOPO/a IpH
BbITECHEHUU BO3/[yXa pacriojiaraioT JHOM BBEDX.
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ConaHas
KHCIoTa

@illh"‘lkil.:-r

T[HHK

IToka3aTh Ha/MUKe BOAOPOZA B IPOOMPKe MOXKHO, €CJTH TIOAHECTH eé K
TJlaMeHU CIIUPTOBKU. Bo#opos B3pbIBaeTCs U pa3faéTcsl XapaKTePHBIU XJIOMOK.

2R
- A
S

Honyqeﬂne dMMHdKd
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JIaboparopHbiii criocob MomyueHusi aMMyaKa 3aK/iouaeTcs B HarpeBaHuU
CMeCH XJIOpH/ia aMMOHHMS U TH/IPOKCH/IA KaTTbIIUS:

2NHACI+Ca(OH)2=tCaCl2+2NH31||+2H20.

CobpaTb aMMHaK MO>KHO BbITeCHEHHEM BO3/lyXa B IlepeBEPHYTHIN BBEPX JHOM
COCyZ,

NH;,

Ca(OH), + NH,Cl

BriziesieHrie aMMUaKa OTIpeZiesisitoT TI0 XapaKTePHOMY 3ariaxy Wid C
TIOMOIIIbIO B/IaXKHOM (heHosTamenHOBOM OymMaXkku. [1py B3auMoelicTBUN
aMMHaKa C BOZIOM 00pa3yroTCsi TUIPOKCU-UOHBI U heHOo I TaenH CTaHOBUTCS
Ma/TMHOBBIM.

NH3+H20&NH+4+OH-.

ITonyueHue yrjieKuc/I0ro ra3a
YrneKucbIi ra3 moyiydaroT AelCTBHeM KHUCIOThI Ha KapOOHAT Kalbliys (MeT
WM MpPaMop):

CaCO3+2HCI=CaCI2+H20+CO0O21.

Co0buparoT BBIJe/UBIINIACS Ta3 BbITeCHeHHEM Bo3yxa. OBGHapyKUTh ero
MOJKHO C TIOMOILIbIO TOpsilliel TYUYMHKH, KOTOpasi B YITIEKMC/IOM rase racHeT. Takoke
WCTIO/Ib3YIOT peaklyio C PACTBOPOM THAPOKCHAA KasbLusl (M3BeCTKOBOM
BoZI0M). [Ipo3pauHsblii pacTBOpP MyTHEeT TP NPOIyCKaHWU YIJIEKMCIOTo ras3a 13-3a
o0Opa3oBaHusI HEPACTBOPUMOI0 KapboHaTa KasIbI[Hs:

CO2+Ca(OH)2=CaCO3: | +H20
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CO,

I
U

| Hal
caCO;, HF
Ca(OH
( Q{ |
e

3.Anroputm padboTsI (1MOC/1e0BaTe/IbHOCTH BBITIO/THEHHUS e CTBHA)

OoOyuaroriecst pa30MBalOTCs Ha TPYIILI 1711 BBITO/THEHHST pa0OThI 110 BapUaHTaM:
BapuaHnT 1. ITosyuenue, cobupaxue u pacnosHagaHue 8000pooa

Bapuant 2. ITosiyuenue, cobupaxue u pacno3HagaHue Kuc/a1opood

Bapwuanr 3. IToayueHue, cobupaHue u pacno3Hasavue y2/1eKuc/1020 2a3d

Bapuanr 4. IToayueHue, cobupaHue u pacno3Hasavue aMmuadkd

Bapwuanr 1. IToayueHue, cobupaHue u pacno3HaeaHue 8000pood

B COOTBeTCTBUM C BallliM BapUaHTOM, C(OPMY/IUPYUTE 11e/1b, OTIPeZie/TUTe
obopyznoBaHue U peakTuBbL. [1pu ohopmaeHnn paboThl 00si3aTe/IbHO OTTUIIIATE
CBOU JIeHICTBUS U HAO/MIOZIeHNsI, 3aTMIITUTe YPaBHEHUS] XUMUUECKUX PeaKIvi,
c/leflaliTe pUCYHOK YCTAHOBKH /IJIS TIOTyUYe€HHUS YKa3aHHOTO BaM ra3a, HalMIIuTe
BBLIBO/I T10 pabore.

Xo00 pabombi
1. B npobupKy 1MoMecTUTD [Be TpaHY/Ibl [IUHKA.
2. TlpumuTk 2 MJT pacTBOpa COJISTHOM KUCIOThL. UTo Hab/romaeTe? 3amuiimre
ypaBHeHUe peakLy C TOUKU 3peHUs] OKHUC/IUTe/IbHO-BOCCTAHOBUTE/IbHOIO
riporiecca.
3. HakpwiTh NpobHpKy-peakTop MpoOupKoii OobIIIero AuaMeTpa.
4. UYepe3 1 — 2 MUHYTHI IOAHUMUTE OOBIIYIO POOUPKY U, He TIepeBOpaukrBasi,
TIO/THeCUTe eé K IJlaMeH! CrTUpToBKU. UTto HabmogaeTe? 5. UTO MOXKHO CKa3arb
0 YMCTOTe cobpaHHOTO BOJOpO/A?
6. Tlouemy Bomopoy, cOOMparOT B TI€PEBEPHYTYO TTPOOHPKY?
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3adaHus

1. 3anuIMTe ypaBHeHHe peakKIuK ITO/TydYeHHsT BOJ[0po/ia B 1ab0paTOPHBIX
YCJIOBUSIX.

2. OmnummTe criocob cobrupaHusi BOJOpo/a.

3. OnuilrTe ¢pu3ryecKre CBOMCTBA BOJIOPO/ia, Hab/MaemMbie TIpU IPOBeJeHUU
OTIbITa.

4. OnwmiiTe criocob pacrio3HaBaHusE BOJOPO/a.

5. OdopmuTte paboTy B TeTpaZy B BUe TaOIUIIbL:

Ha3panwue | Baiiu HaOsrofeHst YpaBHeHue peakliH, BbIBOJbI
OMbITa,
PUCYHOK

ITo okoHuUaHHY pabOThI HaBeUTE MOPSIZIOK Ha pabouem mecTe.

BapuanT 2. ITosiyueHue, cobupaHue u pacno3HagaHue Kuc/a1opood

B COOTBETCTBUM C BalllUM BapHaHTOM, CPOPMY/IUPYITE 1ie/1b, OTIpe/ie/TuTe
obopyzmoBaHue U peakTUBLL. [1py odhopMaeHnn paboThl 00s13aTe/TbLHO OTTUIIIATE
CBOM JIEMCTBUS W HAOJTIOIEHNs, 3aITUIIINTe YpaBHEeHUST XMMUUeCKUX PeaKIvi,
c/le/laiiTe pUCYHOK YCTAHOBKH /IS TIOJTyUeHHsS] YKa3aHHOTO BaM rasa, HarMIInTe
BBLIBO/] TI0 pabore.

Xo00 pabombi

1. B npobupKy npuinThk 5 M/ pacTBOpa MepoKCHa BOJOpo/ia.

2. TloaroToBbTe TIEHOLIYIO TyYUHY (TIO[JOKTUTE ee U, KOTAa OHA 3arOpUTCH,
B3MaxaMU DYKH TTOTaCUTe).

3. JlobaBbTe B TPOOMPKY HECKOMBKO KPYMMHOK OKcHa Maprasiia (I1V). Uro
Habmonaere?

4. BHecwuTe T/I€IOIIYIO JIyYUHY B MPOOUPKY C PaCTBOPOM TIEPOKCH/Ia BOOPO/ia.
Yro HabmromaeTe?

3adaHus

1. 3anuinMTe ypaBHeHUe peakliy MoJTyueHus: KUCI0poAa B 1abopaTopHBIX
YCJIOBUSIX.

2. OrnummmTe crioco6bl cCOOMpaHUs KUCIOPO/a.

3. OnuirTe ¢pu3ryecKre CBOMCTBA KUCI0PO/a, Hab/toaeMble pu
TPOBE/IEHUH OITbITa.

4. OmnuiTe criocob pacrio3HaBaHUS KMC/IOPO/a.

5. OdopmuTe paboTy B TeTpagu B BHe TaOTUIIBL:
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HasBanue | Baim HabmofeHus YpaBHeHUe peakiyy, BEIBOJbI
OMbITa,
PUCYHOK

[To okoHUaHMM pabOTHI HAaBeAWTE TIOPSIIOK Ha pabouem MecTe.

BapuanT 3. ITosiyueHue, cobupaHue u pacno3HagaHue y2/1eKuc/a020 2a3d

B COOTBETCTBHUM C BallliM BapHaHTOM, CGOPMY/IUPYITE 11e/b, OTIpeIe/TuTe
obopyzmoBaHue U peakTUBLI. [Ipu odhopmieHnn paboThl 00s13aTe/TLHO OITUIIIUTE
CBOU JIEWCTBUS U HAO/MIO[IeHNs1, 3aTUIITUTe ypPaBHEHHUS] XUMUUECKUX PeaKIvi,
c/leflaliTe pUCYHOK YCTAHOBKH ZIJIs TIOTyUYeHHUsS YKAa3aHHOTO BaM ra3a, HalMIInuTe
BBIBOZ, 110 pabore.

Xo00 pabombi

B nipo6upKy moMecTUTh KyCoueK Mpamopa.

[TpuuTh K MpaMopy 4 MJT pacTBopa YKCyCHOM KHUCIO0ThL. UTo HabmomaeTe?
[IpuroroBbTe TIEIOLYIO JTyYUHY.

BHecuTe T/IeoIIyI0 Iy4rHy B TPOOUPKY-peakTop. Uto HabsmomaeTe?

B nipobupKy HaseliTe 2 M1 pacTBOpa U3BeCTKOBOM BO/IBI.

Vcrnonb3ys YMCTYHO CTEK/ISIHHYIO TPYOKY, OCTOPOXKHO MPO/yBaiiTe yepe3 Heé
BbIZIbIXaeMbIi Bo31yX. UTo Hab/tomaere?

kW=

3adaHusn

1.  3anuiuuTe ypaBHeHHe peaKlH TOJyueHUs YIJIeKHUC/IOTO ra3a B
nabopaTOpHBIX YCIOBUSX.

2. Onwmiivte criocob cobupaHus yIeKUc/Ioro rasa.

3.  OnwmiuTe ¢u3nyecKre CBOMCTBA yIVIEKUC/IOTO Ta3a, Hab/omaeMble py
TIPOBeIeHUH OTIbITa.

4.  Onuiure He MeHee IBYX CII0COOOB pacrio3HaBaHMsl YIJIEKMCJIOTO Ta3a.
5.  HamwiuTe ypaBHeHUs peakivii, MPOUCXOASIIHAX ITPH MPOMYCKaHUN
YIJIEKUC/IOTO Ta3a uepe3 U3BeCTKOBYIO BO/y B MOJIEKY/IIPHOM 1 MOHHOM BH/IaX.
6. Odopmute paboTy B TeTpajii B BU/ie TaOIUIBI:

HasBanue | Bamm HabmofeHust YpaBHeHMe peaklvy, BbIBO/IbI
OMbITa,
PUCYHOK
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ITo okoHUaHMM pabOTHI HABEAUTE TTOPSIIOK Ha paboueM MecTe.

BapuaHnt 4. ITosyuenue, cobupaxue u pacno3HagaHue aMmuakda

B COOTBETCTBHUM C BalllUM BapHaHTOM, CGOPMY/IUPYITE 11e/1b, OTIpe/Ie/TuTe
obopyzmoBaHue U peakTUBLI. [Ipy odhopmaeHny paboThl 00s13aTe/TbLHO OITUIIIATE
CBOM JIEMCTBUS M HAOJTIOIEHNs, 3aITUIIINTe YpaBHEHUSI XMMUUECKUX PeaKIiH,
c/leflaliTe pUCYHOK YCTAHOBKH /IJIs TIOTyYeHUsT YKa3aHHOTO BaM ra3a, HarlMIIuTe
BBLIBO/], T10 pabore.

Xo00 pabombi

1. B nipobupky nipusieiite 1-2 M1 XJI0py/ja aMMOHHUSI.

2. [Ipunenite 1 — 2 M1 LIEJIOUH.

3. 3akpernuTe MPOOHPKY B JiepkaTesie ¥ OCTOPOKHO HarpeiiTe B rylaMeHH

crupToBKU. UTo Habmogaere?

4. [TopHecuTe K OTBEPCTUIO TPOOUPKHU BIaXKHYIO KPAaCHYO JIAKMYCOBYO

bymaxkky. Uto HabmomaeTe?

S. OCTOpOXKHO MOHIOXaKNTe BhIe/AUKCA ra3. YTo omgyiaere?

6. Odopmute paboTy B TeTpajii B BU/je TaOIUIBI:

HasBanue | Bamm HabmofeHust YpaBHeHUe peaklivy, BbIBO/bI
OMbITa,

PUCYHOK

3adaHus

1. 3anuiiMTe ypaBHeHWe Peaklvy TIoTyYeHHsl aMMUaKa B J1abopaToOpHbIX

YCJIOBUSIX:

A) U3 TUIPOKCHU/IA KabIUs M XJIOPU/Ia aMMOHHUS;
b) 13 ruzpokcy/ia HaTpus U Cy/ib(paTa aMMOHHUSI.

2. OmnummTe criocob coOrpaHusi aMMHUakKa.

3. OnuirTe ¢u3MyecKre CBOMCTBa aMMUaKa, Hab/mrofaeMblie TIpY TIPOBeZieHUU
OmbITa.

4. OnwuirTe He MeHee AIByX CIIOCOOOB pacrio3HaBaHUSI aMMHaKa.

ITo okoHUaHMM pabOTHI HABEAUTE TTOPSIIOK Ha paboueM MecTe.

4.BeiBojg.  ITo mpogenaHHOM paboTe COCTaBLTE OTUET U CJle/IalTe BhIBODI.

5.KoHTpO/IbHBIE BOIIPOCHI.
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6.CniMCoK peKOMeH/0BaHHOU JIUTepaTyphbl.

Xumusi, O.C. I'abpuensH, U.I. Octpoymos, 2017

Opranuueckas xumus, 10-11 knacc, LIBetkoB JI.A., 2012

Xumust, cOOpHUK O0CHOBHBIX (popmys, CaBunkuHa E.B., JloruHosa I'.11.,2013

7./lomaliiHee 3ajaHHe
TIOBTOPUThL TEOPeTUUeCKU MaTepuall 1o TeMe MpaKThuueckoi paboThl.

NucTpyKunus

1o jiadbopaTopHoi padore No 12

TEMa: PeUJeHHe 9KCHepI/IMEHTaJIbHI>IX 3a,qaq I10 TeMe: «METafIﬂbI» %1
«HemeTannbi».

Ilesib paGoThI:
- C TIOMOIIIBIO BBIZIAHHBIX PEAKTUBOB PEIIUTh SKCTIepUMEHTasIbHbIe 3a/1auu;
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-Ha TIPaKTHKe 3aKperuTh 3HaHWS O KaueCTBEHHBIX peaKlsX Ha KaTUOHBI U
AHWOHBI;

-(opMHpOBaTh YMeHUs TIPOBOIUTEL HAOMIOeHNS U [le/IaTh BLIBOJI,
3aITMChIBaTh YPaBHEHUSI COOTBETCTBYIOIINX PeaKI|vii;

-COBEPILIEHCTBOBATh YMEHHSI COCTAB/ISATh YPaBHEHUST XUMUUECKUX PeaKIvii B
MOJIEKY/IIPHOM ¥ HIOHHOM BHJIE;

-(opMHpOBaTh CITIOCOOHOCTH K CAMOCTOSITETbBHOMY TTPUOOPETEeHHI0 3HaHUI;
-pa3BHMBaTh YMEHUS JieJlaTh BBIBOJLI HA OCHOBE CPaBHEHMs, paboTaTh C
JIOTIO/THUTE/IbHOM JTUTepaTypou, peakKTUBaMU;

-pa3BUBaTh MbIlJIEHHe Yepe3 YCTaHOB/IeHWe TTPUUMHHO-C/Ie/ICTBeHHBIX
CBsi3el «CTpOeHUe- CBOMCTBA- MPUMeHEeHHe»;

-BOCITUTHIBAaTh KOMMYHHKabeTbHOCTb, Oepe’kKHOe OTHOILIeHHe K
000py0BaHMIO, aKKYPaTHOCTh IPH PaboTe C peakTWUBaMH, MHTepeC K
TIpeMeTy.

OOopyaoBaHue: IITAaTUB C TPOOMPKAMM, CITUPTOBKA, CTa/IbHas TIPOBOJIOKA.
PeakTuBBI: KPUCTA/UTMUECKUNM HUTpAT Oapus, cyabdar meau(Il), xmopu Kanbiys,
KapboHaT MarHust; pacTBOphI Cy/bdara xene3a(ll), TrMapokcHaa HaTpys, HUTpaTa
6apus, cynbdata meau(Il), consaHol 1 cepHOl KMCIOT, Xnopuza »kese3a(Ill);
MeTa/lJTnyeCKuil LIUHK U )Kesie30; Boja.

OTanbl NpoBe/jeHus padoThI:
1. MHCTPYKTaX 10 TeXHHKe 0e30MmacHOCTH
[Tpu mpoBefieHWH OIBITOB HEOOXOAMMO COO/MIOAATh Mepbl 6e30IMacHOCTH U
TIpaBW/Ia TIOBejeHUs B TabopaTopun « XUMHUSI».
[ToBTOpHTE TIPaBU/Ia TEXHUKH 06€30T1aCHOCTHU TP MPOBEIeHUH
TIPaKTUYeCKUX paboT; paboT CO CTEK/ISTHHOM MOCY/0M; KUC/I0TaMU U
HarpeBaTe/IbHbIMU TTPUOOpaMHU.

2.0n0opHBbIe IOHATHUSA TEOPeTUYEeCKOro Marepua’a
[TpocTble BeljecTBa Mo UX CBOMCTBaM Je/ISIT Ha MeTa/ljibl 1 HeMeTa/Ibl.
Metanibl IMEIOT HEMOJIEKY/IAPHOEe CTPOEHKEe U CXO/HbIe (hr3nUecKre
cBolicTBa. Bce meTasibl (KpoMe pTyTH) ITPU OOBIYHBIX YC/IOBUSIX TPE/ICTaBSIOT
coboli TBépble BelljecTBa. VX sierko y3HaTh 10 XapaKTePHOMY MeTaJljIiueCKOMY
Grecky. MeTasuibl XOPOIIO MPOBOZASAT TEIJIO U 37IeKTPUUeCKUi TOK.
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Pmymb

AmomMuHutl

[1pu ymape MeTasi/ibl He pa3pyLIalOTCs, a MEHSIIOT CBOIO (hopmy, T. . UM
XapaKTepHa MIaCTUYHOCTb. MeTasi/ibl MOYKHO KOBATh, TIPOKATHIBATh B
JTUCTBHI, BBITATUBATH B TIPOBOJIOKY.

HemeTa/uibl He UMEIOT 00X (DHU3UUECKHX CBOKCTB M He TTOXOKU Ha
MeTa/Ibl. Y HUX OTCYTCTBYET MEeTa/lJTHUeCKui Oeck. Y OOJBIITMHCTBA
HEMETAaJIJIOB HU3KHE 3/IEKTPOITPOBOJHOCTD U TETIJIONTPOBOJHOCTb.

BonbIIMHCTBO HEMETAJIZIOB UMEET MOJIeKY/IsIpHOe cTpoeHue. Takue
BeIIeCTBa IMPH 00BIYHBIX YCIOBUSIX SIB/ISIFOTCS ra3zaMu (BOJOPO/, KUCIOPO/, a30T,
030H, (hTOp, X/I0p, MHEPTHBIE Ta3bl), KUAKOCTAMU (OpOM) W/ XPYTTKUMH
JIETKOTIJIaBKMMHM TBEP/LIMH BelriecTBaMu (cepa, 1o, 0esbiii pocdop).

Xnop

Bpom

Cepa
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HekoTopbie HeMeTa/l/Ibl UMEeIOT HeMOJIEKY/IIPHOe CTpPOeHHe, HallpuMep,
KpacHbIi pocdop, KpeMHU, anma3s U rpadut. Takue BellleCTBa TBEpP/bIe,
TYTOIlJIaBKUe, HeJleTyuue.

Kpachbliii ¢pocgop

OrnpenienuTh, SBISETCA IPOCTOE BellleCTBO MeTallIOM W/IU HeMeTasljIoM,
MOYKHO C TIOMOIIIbIO TTepHOZUeCKOM TaO/MUIbl. XUMUUYeCKHe 3/IeMeHThI MeTaJlIbl,
oOpa3yroliye MpoCThie BelljecTBa ¢ MeTa/VIndeCKUMU CBOMCTBAaMHU, PACIo/ararTCst
B TepHOJMUeCKoi Tabuile cjieBa HIKe AUaroHaind «BoJopoj — 00p — KpeMHUM
— MBILIBIK — Tesutyp — actat — Ne 118». BBepxy cripaBa pacrosiaratorcs
XUMHUUeCKHe 37ieMeHThl HeMeTasllbl, KOTOpbie 00pa3ytoT MPOCThie BellecTBa C
HeMeTa/VInueCKUMU CBOMCTBaMM.

DJjieMeHTOB MeTasyIoB Oosbliie, UueM 3/IeMeHTOB HeMeTaslJIoB. 3HAUUT, U
TIPOCTHIX BeIIeCTB C MeTa/UInueCKUMH CBOMCTBaMU CyII[eCTBYeT Oosibliie, ueM C
HeMeTa/UTnyeCKUMU.

3.Anroputm padoTsl (I0C/1eJ0BaTe/IbHOCTDb BBITIO/THeHHUS IeHCTBHIH)

1. OnipesiesieHNe BbIJAHHbBIX BellleCTB.

B Tpex mpoHyMepoBaHHBIX TTPOOMPKAX /laHbI TBEp/ible BelllecTBa: a) HUTpar
6apus, 6) cynbdar meau(Il), B) xmopua kanbijus. OnpezeniTe, B Kakoi Mpobupke
HaxO[WTCA KakJast U3 COJiel, Mo OKpacke riaMeHu. [/1s1 3Toro pacTtBopure
BbIZIAHHbIE Bell[eCTBA B BOZe. 3aTeM, XOPOLLO MPOKAIMB CTaJbHYI0 ITPOBOJIOKY,
OTyCTUTe ee B PACTBOP COJIM U MIOMECTUTe B IjIaMsi CIUPTOBKU. UTo Habmopaete?

2. TlopTBEp)XK/AeHHE KaYeCTBEHHOT0 COCTaBa BellecTBa.

BriiaHa ipobupka ¢ pactBopoM cy/bdata kene3a(Il). OnbITHBIM myTemM
TIOATBEp/ITe KaueCTBeHHBIN COCTaB BbiZlaHHOM conu. UTo Habsmomaere?

3. ITosnyueHue onpepe/IeHHbIX BellleCTB.

BhiziaHbI Cieiyroliiye BelljeCTBa:
a) pactBop cyabdara meau(1l),
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0) KprcTa/uMueCcKuii KapboHaT MarHus,

B) PacTBOpP T'U/IPOKCHU/IA HATpUs,

T) >Kese3o,

1) pacTBOP COJISTHOM KUCJIOTHI,

e) pactBop xaopuza xene3a(Ill).

K crosb3ysi 3HaHUSI XUMHAYeCKUX CBOWCTB BellleCTB, ITOTyUYUTe:
a) okcug >kese3a(Ill);

6) OKCu/ MarHus;

B) Me/[lb;

T') XJIOPX/, MarHusl.

Yro HabstoaeTe TPy TIOyUeHUH KayKJ0T0 BelljecTBa?

4. OcymecTBUTe CXeMy NMpeBpalieHnH
Zn —> 7ZnCl, —> Zn (OH), —> ZnS0O,

Yro HabstoiaeTe pY OCYII|eCTB/IEHUN CXeMbI TTPeBpallieHUil?

4.BeiBoj. I1o ripogienaHHol paboTe COCTaBbTe OTUET U CZe/IaiiTe BBIBO/BI.

5.KOHTpO/ILHEBIE BOIIPOCHI.
Ha3oBuTe xumyueckue CBOMCTBA METaJ/IIOB.
Ha3oBuTe xumMyueckue CBOKWCTBA HEMETAJIIOB.

6.CnucoK peKoMeH/J0BaHHOHU JIUTepaTyphl.

Xumusi, O.C. I'abpuensiz, W.I. Octpoymos, 2017
Opranuueckas xumus, 10-11 knacc, LIsetkos JI.A., 2012

Xumust, cOopHUK 0CcHOBHBIX opmys, CaBuHkuHa E.B., Jlorunosa I'.I1.,2013

7./lomalHee 3ajaHue
TIOBTOPUTH TeOPeTUUeCKU MaTepHras 10 TeMe MpaKThUueCKOW paboThl.
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NucTpykipusa
10 NMPaKTUYeCKOMYy 3aHATUI0 Ne 1

Tema: CocTaByieHHe CTPYKTYPHBIX (POPMYJI, K30MEPOB OPraHUYeCKUX BEIeCTB U
VX HOMEHKJ/IaTypa.

Ienb padoThi:

- 3aKpenuTb 3HaHUWE TIOHSATUU «YTTIeBOJOPOAbI», «A30MEPbD», «TOMOJIOTH,
«aJIKaHbD», «PaJuKaI»;

- HdYUHUTH CTyAE€HTOB CAMOCTOSATE/IbHO OIPpEAE/IATh ITPUHAI/IE’)KHOCTD
YIJIEBOZOPOZOB K a/IKaHaM 10 MOJIEKY/IAPHBIM U CTPYKTYPHbIM

dbopmynam;

- copmMupOBaTh yMeHUsI COCTAB/STh CTPYKTYPHbIE (POPMYJIbI 110
Ha3BaHUSIM, Ha3bIBaTh YI7IeBOJOPO/bI TI0 opMyram;

- TIPOBEPUTH KaK YCBOEHBI 3HAHUSI O HOMEHK/IAaType U W30MEPHUHU aJTKaHOB.

- pa3BUBaTh YMEHHS aHA/IM3UPOBATh, CPAaBHUBATH, [IEPEBOUTh
BepOaibHy10 MH(OPMAIIMIO B BU3ya/IbHYIO 3HAKOBYIO CHCTEMY,
HaobopoT;

- cnocobcTBOBaTh POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUSI.

JTanbl 3aHATHA:

1.0nopHbIe NOHATHA TEOPeTHYeCKOro Mmarepuasia

XuMHUYecKass HOMEHK/IaTYpa — COBOKYITHOCTb Ha3sBaHWUI UHMBH/YalbHbIX
XUMHYeCKUX BeleCTB, UX IPYIII U K/IaCCOB, a TakKXKe IpaBu/ia COCTaB/I€HUS 3TUX
Ha3BaHUU.

[ist Toro 4YTOOBI MPUCBOUTHL OPraHUUYeCKOMY COeJMHEeHUI0 Ha3BaHWe COT/IaCHO
HoMmeHK/atype MFOITAK HeoOXoAuMO BBIMTOTHUTE C/IeAYIOIINE TPU JeHCTBUS:

Halii¥Te 0CHOBHYIO 1IeMlb, TO €CTh CaMYH0 JJTMHHYIO
I110CJIe/l0BaTe/IbHOCTbL aTOMOB YIVIepoZa:
[Ipumep: BeiieiiTh OCHOBHYIO LieMb CJIeYIOLIUX COeAUHEHUN:
CH3-CH - CH-CH3  CHj3-CH - CH,- CH3
I I

Y CoeaHEHUA 110 ITYHKTOM A MoxeT GBITB JBd BdPHWAdHTA BbIJI€/IEHNA OCHOBHOM
1ery ¥ 06a MeXxy cob0i paBHOTIPABHBIL:

CH,- CH3
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CH3 - CH - CHy-CH3| CH3- <|3H - CHp- CH3
I
CH3 CH3
n
Cawmasi anMHHas 1ierb (OCHOBHAs 1ielb) B JAHHOM C/Ty4ae CO/IepKUT UeThIpe aToMa
yrjepoza. Y JaHHOrO COeJMHeHUs HeT I0oC/e[0BaTe/IbHOCTHA aTOMOB yIJIepoza,
cofiepxkaiiieii 6oree ueThIpex aTOMOB yI/iepo/a.
Y CoelMHeHHs 104 ITYHKTOM b ecTb TONBKO O4VH BapHWAHT BbIJIe/I€HN OCHOBHOH
Lernu:

CH; -{CH - CHy- CH3

L
CH,- CH3

B sTOM cityuae camasi AjiiHHas 1elb (OCHOBHas 11eMb) COAEPIKUT MSTh aTOMOB
yIyiepoza.

ITpoHyMepyliTe OCHOBHYIO LIellb C TOTO KOHL{a Kyzia Omke:
A) QyHKIMOHA/IbHbIE TPYTIIbI;
b) KpaTHble CBS3Y;
B) yrneBozopoHble U Ipyrue 3aMeCcTUTeIN.
@DyHKYUOHA/IbHASA 2pyNna — 3TO TPYyIIa aTOMOB, XapaKTepHasi [/is KOHKPeTHOTO
KJIacCa Bell[eCTB U OIpe/ie/stolas UX CBOUCTBA.
Hanpuwmep:

CH3 - CH - CH,- Ciy CH3 - CH - CHy- CH3

I
OH

[nst coenuHeHys, MpeACTaB/IeHHOrO BhIlle XapakKTepHO Haauuue rpymnmsl OH —
TUAPOKCUIBHOU TPYMIbl, KOTOpasi MpeJonpeesisieT NPUHaAJ/Ie)KHOCTh JaHHOTO
COeJJMHeHHs K K/1aCCy CITUPTOB.

CH - CH - CH,- CH; CH3 - CH - CHy- CT3
|
NO,

AHanornyHo Hammuwre rpynnbl NO, (HUTpO- rpynibl) XapakKTepPHO /IS
HUTPOCOEUHEHUN.
[aHHbIe TpyTIIbI SBASIOTCSA (PYHKIMOHATBHBIMU. K HUM Tak)Ke OTHOCATCS:

(o) 0]
- & 7
| \ \OH
-NH,, O | H, u 7ip. [ToapobHee ¢ GPyHKIMOHA/LHBIMU IPYTITIAMU

MBI TT03HAKOMHUMCSI TIPU U3yYeHUN COOTBETCTBYIOLIUX TEM.
Kpamubimu cesi3siMu Ha3bIBalOTCS ABOMHBIE U TPOWHbBIE CBS3U, HalIpUMep:
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CHy=CH-CHy - CHy CH2- CH;

[Top y2neeo000podHbIMU 3aMecmumensiMu 10ipa3yMeBaeTCs TPyIiia aTOMOB,
cocTosIiLasi TONMBKO U3 yIiepozia ¥ BOJOPO/a, He BXO/sIasi B COCTaB OCHOBHOM
1[eTTd COeIMHEHUSI.

Ecmm ansa coequnenus (Puc.1) Bble/IMTh OCHOBHYIO Liemnb (Puc.2), To BHU3Y
OCTaeTCsl «OTPOCTOK», He BXO/SLMK B COCTaB OCHOBHOM LIEMM YIJIEBOJOPOAA — 3TO
Y eCTb yIJIeBOAOPOJHbIN 3aMectutesb (Puc.3).

CH3 -CH - CHZ- CH3 CHj3 - CH - CH,- CH3
| |
CH; CH3

Puc.1 Puc.2 Puc.3

K npyrum 3amecTtuTensiMm MoXHO oTHecTH rasiorensl: F, Cl, Br, I (Hal)

CHj - CH - CHy- CH;3

Ha3biBaem:
A) MecTOHaXOX/leHHe U Ha3BaHUsI YI/IeBOJOPOAHBIX U JPYTHX 3aMeCTUTeieil C
TIOMOLI[bI0 COOTBETCTBYIOIIUX MPUCTABOK;
b) ocHOBHY!O 1ieTib;
B) KpaTHbIe CBS3U U UX MeCTOPACIIO/IOKEHUE;
') pyHKUMOHA/NbHBIE TPYIIBI ¥ X HAaX0XK/EeHWe B OCHOBHOM L|eTH.

MecToHaxoX/leHe yKa3biBaeM apaOCKoi LUGpoii 1 oT/esisieM OT Ha3BaHUS C
ToMOIIIbI0 TUpe. Ha3BaHus yI/ieBOAOPO/HbBINM 3aMeCTUTelel Tpe/iCTaBIeHbl B
Tabnue:

Pagukan Ha3BaHue
CHs- METHJI
CH;-CH,- STHJI
CH3-CH,-CH,- TIPOTTHJI
CH3-CH2-CH2-CH2- 6YTI/IJI
CH;-CH,-CH,-CH,-CH>- TIeHTHJI
CH3-CH2-CH2-CH2-CH2-CH2- IreKCHJI
CH3-CH2-CH2-CH2-CH2-CH2- CHz- reriTnu/i
CH3-CH2-CH2-CH2-CH2-CH2- CHz- CHz- OKTHJ/
CH3-CH2-CH2-CH2-CH2-CH2- CHz- CHz- CHz- HOHAMJI
CH3-CH2-CH2-CH2-CH2-CH2- CHQ' CHQ' CHz- CHz- PISINN M) |
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HPI/I Ha/IM4YWH OBYX U Oostee OJKWHAKOBBIX 3aMeCTUTesIer UX Ha3bIBaloT HCIIO0J/Ib3YA

TIPUCTaBKU/CyhOUKCHI:
2 — 1y

3 — TpH

4 — TeTpa

5 — meHTa

6 —rekca

7 —rermra

8 — okTa

9 — HOHa

10 — neka

Ha3BaHvie OCHOBHO Liel COOTBETCTBYET Ha3BaHUIO paJjKasa C TaKKUM JKe
KO/ITMUeCTBOM aTOMOB YI/iepo/ia IyTeM 3aMeHbl CypQuKca Wi Ha
cooTBeTcTBytOIMI cyddukc. KpaTtHble cBsi3u Ha3bIBatOTCS cydPukcaMu eH Ajist
[IBOMHOMI CBSI3W Y MH [i7151 TPOWiHOM. Ha3BaHUs (PyHKLIMOHA/IbHBIX TPYMIT YKa3aHbI B

TabnuIe:
OH - -0J1
NO; - HUTPO-
NH, - aMHHO- WJIU -aMUH
-C - -OH
I
@)
O
7 -aJlb
- C/
N H
// O -OBas KUCJ/I0Ta
- C\
OH
[Ipumep:
dopmyia Ha3Banmue ITosicHenusn

CH3 - CH - CH,- CH3
|
CHj3

2-MeTUI0yTaH

1. Haxogym OCHOBHYIO LieTlb, OHA
COCTOUT M3 YeTbIpex aTOMOB

yriepogaa.

2. CmoTpum Hajiuue
3aMeCTUTeNleld, KpaTHBbIX CBA3€M M
(YHKLMOHATbHBIX rpymnr.
[TpucyrcTByeT TOJIBKO

YITIEBOJIOPOJHBIN 3aMeCTUTe/Ib MPU
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BTODOM aToOMe yIyiepoja CjeBa.
HyMepyeM 0CHOBHYO IieTlb CJieBa.
3. HasbiBaem. 3amecTuTe/b
HaXOJUTCS TIPU BTOPOM aToMe
yIJIepoia Py OCHOBHOM 11eT1:2, OH
COCTOUT M3 OJJHOTO aToMa YI/iepo/a,
C/ie[JoBaTe/IbHO, 3aMeCTHUTEb
Ha3bIBAaeTCSIMETHW/I, OCHOBHasl Lielb
— Oyran. Bcé BMecTe monyuaem: 2-
MeTH/IOyTaH.

CHj3 - CIl - CH,- CH3
|
NO,

2-uutpobyTaH

AHanOrMUHO Kak B TMpeJblAylleM
rpuMepe, HO TIPU BTOPOM aToMme
ymiepoza HaxOUTCA HUTPO-
rpymma. Ona SIBJISIETCS
(YHKL[MOHA/IBHOU IpyNION,
Ha3BaHWe KOTOpPOM YKa3bIBaeTCsl B
TIPUCTABKE.

CHj3 - CH - CH;,- CH3 3- B [JaHHOM C/lyuyae OCHOBHasl Iiellb
| METH/ITIeHTaH | COCTOMT W3 ITATH aTOMOB YITIEpPO/A.
CH,- CH;3

CH=C-CH3-CH3-CH3 | TIlentun-1 |Bce aTombl ymepoja OTHOCATCH K

OCHOBHOW  LleH, TMPHUCYTCTBYET
TPOWHAs CBA3b MPU IE€PBOM aToMe
yIyiepozia € JIeBOro KOHIa.

CH,=C=CH- CH3

byraguen-1,2

CoeniHeHHe OTHOCUTCS K Kjaccy
aJIKa/IeHOoB, Hauue ABYX
JIBOMHBIX  CBSi3eM  yKa3bIBaeTCs
JIOTIOJIHUTE/IbHBIM Cy(h(dUKCOM M U
3aTeM yKa3bIBaeTCs
MeCTOHAXOXK/eHe 00enX ABOMHBIX
cBsa3erd. OTcueT HauvHaeM C TOrO
KOHIIa, KyZla OHM OJIrKe.

CH»

CHy, —CH»

[uk/ionponax

YI71eBoIoposT COCTOMT W3  TPEX
aTOMOB  yIJIeEPOZia, 3aMKHYTBIX B
I[UK/I. DTO COeJUHEHNe OTHOCUTCS K
KJ1accy I[UK/I0A/TKaHOB 7|
Ha3bIBAETCS C no0aBIeHeM
TIPUCTABKY IJHKJIO.

Anroputm . 'omosioru ¥ usomepsl

3adanue 3. /Ins 2,2,3-mpumemuineHmaHa cocmagums (opmysbl 08yX 20MO/N0208

u 08yX U30Mepo8.
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PeweHue:

1. CocTaButhb (hopMy/y MCXOJHOTO Bell[eCTBa, UCTIOMb3ys 3a/laHue 2 ajropuTMa 1:

I 201 4 3
1Y G—C—C—0—%

CH,
|
2) C—C-C—C—C;
I
H,C CH,

CH,

|
3) CH,~C—CH—CH,—CH,

i
H,C CH,

2. CoctaBUTh ()OPMYJIBI T O M O JI O T O B, COXpaHsisi CTpOeHue (pa3BeTBIeHHUe
2,2,3-TpuMeTHI-). [17151 5TOr0 yMEHBIIUTH [VIaBHYIO Lielb Ha FPYIIy

CH, (romosniornueckasi pa3HOCTb) — MPUMEP a WX YBEJIUUWTD [TIaBHYIO L{elb Ha
CH; — nipumep 6:

CH,
I
a) CH,—~C—CH-CH;
| |
H."il: l;"-:l._l:3

e B DT TRECY T

CH]

|
6) CH,~C—CH—-CH,~CH,~CH,,

||
H,C CH,

2.1 I-TpiiseTilirecaii

3. Cocrabiisis popMy/bl ¥ 3 0 M € P O B, UBMEHUTh CTPOEHHE, COXPAHSIsi COCTaB
rcxopHoro yrieBogopoga (CgHis), mpumepsl B, T:

8) H,C—CH-CH —~CH—-CH,-CH,;

| I
CH, CH,

2 4-miveranrekcan
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H,C CH,
||
r) H,C—~C-C~CH,
| |
H,C CH,

2,2, 3 3-romasieninsByTan

2. lnpuBuyaibHast pabora (3afgaHus /1A MHAUBH/Ya/ILHOTO PelIeHusn).

HHoueudyaibHble 3a0aHus: 3afanusi 1-14. Ha3oBuTe opraHduecKre COeJUHEeHUs
10 MeXXyHapo#Hou HomeHK/atype MHOITAK:

3aganue 1.
CH=C-CH3- CH3
3aganue 2.
CHy
C\Hz \CHz
CH——CH)
3aganHue 3.
CH,=CH-CH=CH- CH3
3aganue 4.
/CH- CHj3
CHy, —CH)
3ajaHue 5.
CHj3
I
CH3 -C- CH3
I
CHj3
3agaHue 6.
CH,=CH,
3ajaHue 7.
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CH,-C=C-CH-CH,
|
CH;

3ajganHue 8.
/CH2
(Tl \ICH2
L _cn,
CH,
3aganue 9.
CH; CH,
CH;, CH,
3aganue 10.
CH; - CH; - OH
3aganue 11.
CH; -0 -CH;
3ajganve 12.
CH; - CH: - COOH
3aganue 13.
CH:; - NO;
3aganuve 14.

CH; - CHNH: - CH;

3aganus 15 — 30. CocTaBbTe CTPYKTypHbIe (hOpMYJibl OPraHUUeCKUX COeuHeHNH:

3aganue 15.
2,3 — puMeTH/IneHTeH- 1

3aganue 16.
1,2 — AMMeTU/IIUKIIOTeKCaH

3aganuve 17.
3-MeTH/I0yTaHOBasi KMC/IOTA

3azanue 18.
2-MeTH/I0yTaHA/Tb

3aganue 19.
ITenTanon-2

3aganue 20.
2,3-AuMeTII-3-3TWINeHTaH
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3aganue 21.
2-aMHUHOYTAaHOBaA KHC/IOTA

3ananue 22.
3-HUTpONEeHTaH

3aganue 23.

IlenTaauen-1,3

3ajganue 24.

2-x/10pniponaH

3ajganue 25.
3-ruipoKCHMNpPoOnaHoBasi KUC/I0TA
3ajganue 26.

2-x10pOyTaguen-1,3

3aganue 27.

ITHH

3aganHue 28.
MeTausanb

3aganue 29.
2,2,3,3-TeTpaMeTH/I0yTaH

3ananue 30.
2,4-qauMeTWINneHTaH

3.KoHTpO/ILHEBIE BOIIPOCHI

1. Kakue opraHuvueckue BellleCTBa Ha3bIBatOTCS yI/IeBOJOPOAaMU?
2. Kakue yIyieBoLOpO/bl Ha3bIBalOTCA Mpe/ie/IbHbIMUA U [IoUemMy?

3. [laiiTe ompeieneHre «aakaHbl». KakoBa ux o0ijas popmysa?

4. YT0 Takoe rOMOJIOTUYECKUH PsiJi U TOMOJIOTH?

5. TlpuBeauTe cOCTaB U Ha3BaHUS MEPBbIX [eCITH IMpe/ICTaBUTeNen

rOMOJIOTHUYECKOT'O psddd MeTaHad.

6. [atiTe onipenenenue «paaukam. OObsICHUTe, KaK CTPOSITCS UX Ha3BaHUSI.

7. UTOo Takoe nusomepus U U30MephbI?

4.lomaniHee 3ajaHue: I[I0BTOPUTH

TIPaKTUUeCKOU paboThl.

TEOpETI/ILIECKI/II‘/JI Mdrepuasi 10 TeMe
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NucTpykiusn
M0 NMPaKTUYECKOMY 3aHATHI0 Ne 2

Tema: PerieHue pacueTHbBIX 3a/jau Ha HaXOXK/[eHHe MOJIEKY/ISIPHOM (hOpMYJIbI
YIJIEBOZOPO/IOB.

Ienb padoThi:

- 3aKpernwThb 3HaHHe TOHATHIN «OpraHuYeCcKUe BellleCTBa», «yIIeBOJOPOAbI»,
«MaccoBasl J10Jis1», «KOJIMUeCTBO BellleCTBa», «OTHOCUTe/IbHAs TIOTHOCThY;

- chopMHpOBaTh YMEHUS OTIPE/eNIAThL COCTAB OPraHUUeCKUX BEILeCTB UCXO/s
13 3HAHWSI MAaCCOBBIX ZI0JIel 37IEMEHTOB, a TAK)Ke MacC WM 00beMOB
TIPOJIYKTOB CrOPAHUS 3TUX BEIIeCTB;

- Hay4WTb CTYZIEHTOB peIlaTh 3a/laui Ha HaXOKeHe MOJIeKY/ITPHON
dbopMy/bl OPraHUYeCKOTo BeIllecTBa;

- pa3BHBaTh YMEHHS aHA/IM3UPOBATh, CPAaBHUBATh, IPUMEHSTH TeOPeTUUEeCKHe
3HAHUS Ha MPaKTHKE /IS PellieHus 3a/1ad;

- TIpUMeHeHHe aJIrOpUTMa TPH pPellleHnH 3a/jau Ha BhIBOZ (hOpMY/T;

- pacIIMpUTb 3HAHUS yUaIUXCs O CrIocobax peleHus 3a7ay;

- 3aKpeIThb HaBBbIKK pabOThI C alTOPUTMaMU;

- TIOKa3aTh B3aUMOCBSI3b XMMHH U MaTeMaTHKU.

JTanbl 3aHATHUA:

1.0nopHbIe NOHATHSA TeOPeTHYeCKOro Marepuasia
BriBog, (hopmys coeiMHEHUIA.

OTOT BH/J| PACUETOB Upe3BbIUaliHO BaykKeH [I/Is1 XUMUUeCKOM TTPAKTUKH, T.K.
TI03BOJISIET HA OCHOBaHWH KCIIePUMEHTa/IbHBIX JaHHBIX ONPeJeUTh (GOopMyTy
Bell|ecTBa (TIPOCTENILYIO ¥ MOJIeKY/IsSIpHY0). Ha 0CHOBaHMM [JaHHBIX
KaueCTBeHHOI'0 U KOJIMYeCTBeHHOI'0 aHa/IM30B XMMUK HaXO[UT CHavasa
COOTHOLLIEHHEe aTOMOB B MOJIeKysie (WM APYTrol CTPYKTYPHOM e[IMHHLIE Bell[eCTBa),
T.e. ero TIpoCTeHIIyIo (hopmMyIy.

Hanpumep, aHanmu3 mmokasas, 4To BelleCTBO fAB/sieTcs yrieBogopogom CHy,
B KOTOPOM MacCCOBbIe I0JIA YIVIepoJa U BOAOPOJAa COOTBETCTBEHHO paBHhI 0,8 1 0,2
(80% u 20%). UToObI orpesieIMTh COOTHOITIIEHHE aTOMOB 3/IEMEHTOB, JOCTaTOYHO
onpeie/IUTh X KOJIMUeCTBa BelleCTBa (YUC/I0 MOJIen):

101



_ _ m{H)
“(C)—m ”(H)_M—(H)

v©=—28T 6 0666 Mo
12 r’moms M
02r
“(H)——l —— L

v(C):vw(H)=00666:02=1:3

Takum o6pa3om, CH; siBisieTcst mpocTeuined GopMy/oi JaHHOTO
BeljecTBa. CooTHoenuto aromos C 1 H, paBHOMy 1 : 3, cOOTBeTCTByeT
6ecuncienHoe komudectBo dhopmyn: C,He, CsHs, CsH1» 1 T. 2., HO 13 3TOTO psizia
TOJIKO O/THa (popMyJia SIB/ISIETCS MOJIEKY/IAPHOM /1S JAHHOTO BeIeCTBa, T.e.
OTpa’karollel UCTUHHOEe KOJIMYeCTBO aTOMOB B €r0 MOJIEKY/I€.

YTo0bI BEIUMC/TUTE MOJIEKY/ISIPHYIO (hOPMYITy, KpOMe KOJIMUeCTBEHHOTO
cocTaBa BelleCTBa, He0OX0JUMO 3HATh ero MOJIeKY/IPHYI0 Maccy. s
orpejesieHns 9TOU BeJIMUMHBI 4aCTO HCII0J/Ib3yeTCA 3Ha4YeHHe OTHOCHUTEILHOU
IJIOTHOCTHU rasa D.

Tak, a5 BeIlIenpUBeieHHOro ciayyas Dy, = 15.
Torma M(CHy) = 15 M(H,) = 152 r/monb = 30 r/mMo7ib.
[Tockonbky M(CH3) = 15, To A/151 COOTBETCTBUSI C UICTUHHOW MOJIEKY/ISIPHOU
Maccoil HeoOXOAMMO yABOUTh UHAEKCHI B hopMYyIIe.
CnenoBarenbHO, MoJieKy/IApHasi opmysa BelijectBa: CoHs.

CocTaB/ieHHe a/IrOPUTMa /ISl pelieHns 3a/a4 Ha HaX0KAeHue
(¢opmyJibI BeljecTBa M0 NPOAYKTaM CrOpaHUsA BeleCcTBa, €I AaHa
OTHOCHTE/IbHAsI IVIOTHOCTh.

AJITOPUTM Nel.
1. BerurciisieM MOJISIPHYIO MacCy BelleCTBa.
M(B) = D(x)*M(x) (1)

2. Bouncissem kommuectBo atomoB C:

a) ecu CO, gaHo 1o Macce:

n(C) = )

6) ectu CO, jaHo B 0OBEMe:

n(C) = (3

3. BeruuciigseM KoimuecTBo atToMmoB H:

Tak kak B moJsiekyne H,O 2 mosns H, Torga dopmyny yMHOXKaeM Ha 2 (3T0O

npuMeHUMO U K N)
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n(H) =2 (4)

4. BplunciisieM MOJIIPHYI0 MacCy I10/IyYeHHOrO BelljeCTBa.

5. Ecnu MonsipHast Macca MosyueHHOrO BelljeCTBa paBHa MOJIIPHOM Macce
BelllecTBa (1), Torma 3ajjaua pellieHa MpaBU/IbHO; €C/IM MOJISIpPHasi Macca
TO/TyUeHHOT'0 BellleCTBa OT/IMYaeTCs OT MOISIPHOU Macchl BeljecTsa (1),
BBIUMC/ISIEM Pa3HOCTh U OMpe/iesisieM KOJIMYeCTBO aTOMOB KUC/I0PO/a, eC/Th

BeIIleCTBO KMCIOPOA0COepKalljfe, WK a30Ta, eC/TH BeIL[eCTBO a30TOCo/eprKaiilee.

IIpumep:

[Tpu cropaHyny OpraHAYeCKOro BelecTBa Maccoi 2, 37 r obpa3oBasock 3,36

r okcuza yiepoga(lVv) (m.y.), 1,35 r Bogel 1 a30T. OTHOCUTEbHASA MVIOTHOCTh
3TOrO BelleCTBa 10 BO3/AyXy paBHa 2,724. BeiBeiuTe MONEKY/ISIPHYIO (GOpMyTy

BellleCTBa.

JaHo:

m ( B-Ba) = 2,37T
V (CO,) =3,36 n
m (H,O0)=1,35r
D (Bo3g.) = 2,724.

Hautn:

CxHyNz

M(Bo3n) = 29 r/mosb
M(H,0) = 18 r/monb
Vm = 22,41/mo/1b

Pemenue:
1. ITpumensiem dpopmyny (1)
M(B-Ba) = 29 r/monb * 2,724 =79 r/Mo/b.

Haxoaum konnuectBo aromoB C no gopmyziie (3)

n(C) = =5

2. HaxonuMm konruectBo atomoB H no popmyse (4)

n(H) =2 =5
3. Beruncsisiem mossipHyro maccy CsHs.
M(CsHs) =12 * 5+ 1 * 5 = 65r/mo/1b

4. Bblunc/isieM KOMueCcTBO aTOMOB a3o0Ta (5)
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79 — 65 = 14. T.K. aToMHasi Macca a3oTta — 14, 3HauuT B JJaHHOUW (hOpMY/y OUH
atoM N.

OtBet: CsHsN

CocraB/ieHe a/iroOpuTMa HaxoXX/ieHue M0J1eKy/JIAPHOH (pOpMyJIbI
BellleCTBa 110 ero 0THOCHTE/IbHOM IIJIOTHOCTH M MAaCCOBOM /10/1e 3/IeMeHTOB B
COeAUHEeHUH.

AJITOPUTM Ne 2

1. BerurciisieM MOJISIpHYIO MacCy BelljeCTBa.
M(B) = D(x)*M(x) (1)

2. Beruncisiem KOJIMUeCTBO aTOMOB 3j/IeMeHTa:

a) eC/TM W JlaHa B TIPOIIeHTax:

n(3) = @)

0) eciu w ZiaHa B JIOJISIX:

n(3) = (3)
3. Bbiuncisiem MOJIIPHYO0 MacCy TMOJTy4eHHOTr0 BeljecTBa.

4. Ecii MorisipHasi Macca TojTfyueHHOTO BelljeCcTBa paBHa MOJISIPHOM mMacce
BeljecTBa (1), Torza 3aaya pellieHa IPaBUILHO; €C/TM MOJIsIpHasi Macca
TI0JTyUeHHOTO BellleCTBa OT/IMUaeTCsl OT MOJIIPHOM Macchl BelriecTsa (1),
BBIUKC/IsIEM Pa3HOCTh U OTpe/iesisieM KOJTM4eCTBO aTOMOB KMC/IOPO/ia, eC/in
BeIIeCTBO KUC/IOPOJ0COAepKalljrie, UK a30Ta, eC/IU Bell[eCTBO a30TOCo/ep Kallee.

IIpumep:

BriBeauTe hopMyny BellleCTBa, cofepkaiiiero 82,75% yrnepoga u 17,25 %
Boziopoza. OTHOCHTe IbHAs TIJIOTHOCTB NTapoB 3TOr0 BellleCTBa M0 BO3yXy paBHa 2.
JaHo:

w(C) = 82,75%

w(H) = 17,25%

D(Bo3p) = 2

Hautn:

CxHy
M(Bo3gyxa) = 29r/Monb

M(C4Hio) =12 * 4 + 1 * 10 = 58r/mosnb
Peiuenue:

1. ITpumensiem dbopmyny (1)
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M(B-Ba) = 29 r/mosnb * 2 =58 r/mMonb.

2. Haxogum kosmmuectBo atomoB C 1o opmyre (2)

n(C) = =4

3. Haxogum konmnuectBo atoMoB H o dopmyre (2)

n(H) = =1

4. BeruucsiseM mosisipHyro Maccy CsHio

M(CsHio) =12 *4 + 1 * 10 = 58r/monb

5. BerurcieHHast mosisipHasi Mmacca coBnazaet ¢ (1), 3ajjaua pereHa.
OtBet: CsHyo

2.®poHTanbHas padora.

PeiieHre pacueTHBIX 3a/1a4 Ha BHIBOJ,
MOJIeKY/IIpHOU (hopMy/ibl BelljecTBa MO0 MacCOBbIM /I0/ISIM 3/IEMEHTOB

3agaua 1. Haiit MonekynsipHyto opmyiny BelljecTBa, cogepxarero 81,8%
yriepoza v 18,2% Bogopoaa. OTHOCUTe /IbHasA MJIOTHOCTh BelleCTBa I10 a30Ty
paBHa 1,57.

Peiienue
1. 3amnucathb ycioBUe 3a/jaum.
Mano: Hatimu:
w(C) = 81,8%, MOJIEKYIAPHYIO
olH) = 18,2%, thopmyny
DN:[CXHJJ = 1,37. CH,.

2. BeluMcUTh OTHOCUTENBHYIO MOJIEKY/IsIpHY0 Maccy M(CHy) no
OTHOCHTE/IbHOU MJIOTHOCTHU:

M= D, - M(N,),
M(CH,) = 1,57-28 = 43,96 ~ 4.
o) .

3. HaiiTil MHZEKCHI X 1 y 110 oTHomeHuio 43
fip= 9O alH)
A(C) A(H)

0,818
s Isl : [U]EI = 0,068 : 0,182 =3 : &.

4. 3anucarts npocreiinyro dopmyny: Cs;Hs.

[TpoBepka: M(Cs;Hs) = 44, cnegoBatenbHo, C3Hg— vicTuHHas gopmyia.
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3agaua 2. HaiitTi MoneKy/sipHyto (popmysy TipefieJIbHOTO YIJIeBOJ0PO/ia, MacCoBast
[lons yriepoga B kotopom 83,3%.

Perienue
1. 3anucareb ycioBUe 3ajaum.
Hano: Haiimu:
Gl MOJIEKVISPHYIO
o(C) = 83,3%. (hopmyny
CH,

2. HariTi MacCOBYy10 [0/110 BOAOPO/aA:
@(H) = 100% — 83,3% = 16,7%.
3. Haiitu unziekchl U pocTeiiinyto hopmyny aas yrneBogopoga CqHy:

0,833 0,167
L2 T T

= 0,0694 : 0,167 = 2: 5,

cJiefioBaTesibHO, rpocTeiiiias popmysa — C,Hs.

4. Haittu uctunnyto ¢opmysny. [Tockonbky obiijasi popmyna ankaHoB CnHonso, TO
vctuHHas popmyna — C4Hio.

PeiieHue pacueTHbIX 33/1a4 Ha BHIBOJ,
MOJIEKY/ISIpHO# (hopMysbI BeljecTBa Mo Macce (00beMy) MPOAYKTOB CrOpaHUs

3agaua 3. [1pu oxuranum 29r yrieBogopoja obpa3oBanock 88r yriaeKncoro rasa
Y 45 T BOAbI, OTHOCUTE/IbHAS TVIOTHOCTh BellleCTBa 0 BO3AyXy paBHa 2. Hautu
MOJIEKYJISIPHYO (DOpMYyIy yTI/ieBOAOPOJa.

Peinienue

1. 3anucareb ycioBUe 3ajaum.

Hano: Haimu:

m(C H J_‘_i =2r, MOJIEKYIAPHYIO
m(CO,) = 88 r, propmMyITyY
mi{H,0) =45 CiH}.

D (CH)=2

2. HaliTy oTHOCHTeTbHYH0 MOJIEKY/ISIDHYHO MacCy BellleCTBa:
M; = Dsos*Mi(BO31,),
M,(CxHy)= 229 = 58.

3. HaiiTu KosimuecTBO BelllecTBa 0Opa3oBaBiiierocsi okcuza yrinepoga(IVv):
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m(CO,)

M9 = Mco,)

55
v{CEIz] = 44 = 2 MOME.

4. HaTu KOJINUeCTBO BeleCTBa yIepo/ia B COXOKEHHOM BellleCTBe:
v (C) = v(CO,) = 2 Mmorb.
5. HaiiTu KomuecTBO BellleCTBa BOAbI:
v (H20) = 45/18 = 2,5 Mob.

6. HaitTu Ko/iMueCTBO BellleCcTBa BOAOPOAA B COXKKEHHOM BellleCTBe:

v(H) =2V (H0),

v (H) = 2,52 = 5 mo7b.
7. HaiitTu npocTeiiiiyto ¢hopMyny yIrieBoi0poja:
v(C):v(H)=2:5,

C/lefj0BaTesibHO, npocrermas popmysna — C,Hs.
8. Haiitu uctuHHYy0 (hopMysy yryieBoA0poa:

M,(C,Hs) = 29,

M; (CiHy) = 58,

ciefoBare/ibHO, UCTUHHAs popmysia — C4Hjo.

3apaua 4. [Ipu okuranuu 5,6 71 (H.y.) ra3000pa3HOro OpraHNUeCcKOro BeljeCcTBa
6bu10 omyyeHo 16,8 1 (H.y.) yrnekucsioro rasa ¥ 13,5 T Bogbsl. Macca 1 7
HCXO/IHOTO BelllecTBa Npu H.y. paBHa 1,875 r. Halitu ero MosieKy/isipHyr0 (hopMyty.

Perienue
1. 3amvcars ycioBuMe 3ajauu.
Hano: Haimu:
Me-sa) = 5,6 MOJTEKY IS PHYIO
HCO,) = 16,8 n, thopmyny
mHO)= 135, BELIECTEA.

p(s-Ba) = 1,875 r/n.
2. HailTu Mo/ieKy/sipHYIO MaccCy BelljeCTBa M3 NPOIOPLUU:
1nrasa-1,875r,
224n1—-mr.
Orcroga m =42 1, M = 42 r/mMoOJb.
3. HaliT KomMueCTBO BellleCTBa YIVIEKWCJIOTO ra3a U yrjiepoja:

v(COy) = 16,8/22,4 = 0,75 Mo/,
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v(C) = 0,75 morb.
4. HaWtu Ko/IMueCTBa BeleCTB BOAbI M BOAOPOAA:
v (H,0) = 13,5/18 = 0,75 moub,
v(H) =0,752 = 1,5 mMosb.
5. Haiitu cymmy Macc yriepoia ¥ BOAopo/a:
m(C) + m(H) = 0,75¢12 +1,5¢1 = 10,5 1.

6. HaiiTi Maccy COKeHHOTO BellleCTBa:

¥
miB-pa) = — * M,
VH
R e e
mi{E-Ba) = 74" 42=105r.

CriegoBaTesibHO, BEIL|eCTBO COEP KUT TOJILKO YITIepOZ, U BOLOPOZ,.
7. Havitu npocreiiyto ¢popmyny yrineBogopoga CqHy:
v(CO:v(H)=0,75:1,5=1:2,
C/iefioBaTeNibHO, npocreiiiias ¢popmyna — CHo,.
8. Haiitu nctuHHy0 (hopMysy yr/ieBoA0poOAa:
M.(CH,) = 14,
M.(B-Ba) : M{(CH,) =42 : 14 =3,

ciefioBatesibHO, UCTUHHAs hopmysia — CsHe.

3. IuauBuyaibHasi pabora (3afaHus /1A MHAUBH/Ya/IbHOTO PelleHus).

3agaua 1. Haiit MonekynsipHyto opmyiny BelljecTBa, cogepxarero 81,8%
yriepoza v 18,2% Bogopoaa. OTHOCUTe /IbHasA MJI0THOCTh BelleCTBa I10 a30Ty
paBHa 1,57.

3ajaua 2. Haiitu mosiekynsipHyto hopmyny rpe/ie/TbHOTO yI/IeBO/J0pPOfia, MacCoBast
[lons yriepoga B Kotopom 83,3%.

3apaua 3. IIpu okuranum 29r yriaeBoZopofia obpa3oBanoch 88T yrieKucaoro rasa
Y 45 T BOZbI, OTHOCUTE/IbHAS TVIOTHOCTh BellleCTBa 0 BO3AyXy paBHa 2. Haitu
MOJIEKY/ISIPHYIO (hOpMYy/y yI/IeBOOpO/a.

3agaua 4. [Ipu okuranuu 5,6 1 (H.y.) ra3000pa3HOro OpraHUUeCKOro BelljeCTBa
6110 MosTyueHo 16,8 i1 (H.y.) yriekucoro rasa v 13,5 r Bogsl. Macca 1 7
WCXOHOTO BelecTBa ( 1pu H.y.) paBHa 1,875 . HaiTu ero MoneKy/sipHytO
dhopmymny.

3agaua 5. [1pu cropanuu 11,2 T YiyieBogopoza Nojy4duiv OKCUJL, yIJiepoJja MacCcou
35,2 r 1 Boay Maccou 14,4 r. OTHOCHTe/IbHasI IOTHOCTb 3TOT0 YIVIEBOJOPOZa 110
BO3/1yXy paBHa 1,93. BeiBeauTe MosieKy/IsipHYIO (hopmymy.
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3apaua 6. [1py oxuranuu 2.2 1 BeljecTsa noayuuiu 4,4 r okcuza ymiepoga v 1,8 r
BoZbl. OTHOCUTE/TbHAS TJIOTHOCTH BelljeCTBa 10 BO4OpoAy paBHa 44. Ornipefenure
MOJIeKY/ISIpPHYH0 (hOpMy/y BelecTBa.

3ajgaua 7. BeiBegute hopmyiny BelnlecTBa, cofepxkaiero 81,8% yriepoga u 18,2 %
BOZIOpPO/ia, eC/Ii OTHOCUTeJIbHAs TJIOTHOCTH 110 BOZOPOAY paBHa 22.

3agaua 8. OnpezeniTe MOIEKY/ISIPHYIO (DOPMYITY yIJIEBOAOPO/aA, €C/IU MacCcoBas
Jlonst yriepoja paBHa 85,75, a Bogopoga —14,3%. OTHocHTebHast JIOTHOCTh
3TOrO BelljecTBa I10 a30Ty IPUMEPHO paBHa 2.

3ajgaua 9. Haiitu ¢hopmyny BelllecTBa, cofepkaitiero 85,71% yrnepoaa u 14,29%
BOZIOPO/Ia, €CJIA OTHOCHTEJIbHAS MJIOTHOCTH MapOB 3TOT'0 BellleCTBa 0 BO3AYXY
paBHa 1,448.

3apgauall. [1pu cropanuu 4,3 r YrieBoAopoa Moayunid OKCH/J| yIyiepoa Maccom
13,2 r u Bogy Maccou 6,3 r. OTHOCUTe/IbHas MVIOTHOCTD 3TOT0 YIVIEBOAOPOAA MO
BO37lyXy paBHa 2,966. BriBeguTe MOIEKy/ISPHYIO (POPMYITY.

3apgaua 11. [1pu cropanuu 2,1 r BelecTBa MOMYUYXIN OKCH/, yIJiepoja Maccou 6,6 T
Y BoAly Maccou 2,7 . OTHOCHTe/IbHas TIJIOTHOCTh 3TOTO YITIEBOOPO/a M0 BO3AYXY
paBHa 2,96. BeiBeiuTe MOJIEKY/ISIDHYIO (DOPMYITY.

3ajgaua 12. [1pu cropanuu 8,6 r YrneBosopo/ia Moayun/Id OKCH/, yI/iepojia Maccou
26,4 r 1 Bogy Maccou 12,6 . OTHOCHTe/IbHAasl IOTHOCTD 3TOT0 YIVIEBOJOPOZa 110
BO3/lyXy paBHa 2,966. BbiBe/iiTe MO/IEKY/ISIPHYIO (DOPMYIIY.

3apaua 13. [Ipu oxuranuu 3,9 r opraHMyeCcKoro BelecTsa [jI0THOCTb 1apoB I10
Bozopoay- 39, obpa3oBanock 13,2 T yIJIeKMC/IOTO ra3a u 2,7 T Bogbl. OnpeaenuThb
dbopMysy BelllecTBa.

3apgaua 14. [1pu oxuranuuy aakeHa maccou 11,2 r nonyunmm 35,2 T OKCHJa
yrnepoza (IV) u 14,4 r Boabl. OTHOCHTe/IbHAS TJIOTHOCTh ajJIKeHa I0 BO3AyXy
paBHa 1,93. HaiitTu MonekynsipHyto opmy/y aakeHa.

3agaua 15. OnipesiesTUTh MOJIEKY/ISIPHYIO (DOPMYJTy YI/IeBOAOPO/A, eC/IU TPU
OKUTaHWM 2,2 T ero Ob110 ToyueHo 3,361 yIJIeKUCIoro Ta3a u 3,6 T BObI.
[TnoTHOCTH BelljecTBa 0 BO3AyXy paBHa 1,5172.

3agaua 16. Ornpesies T MOJIEKYJISIPHYIO (DOPMYJTy YIVIEBOAOPOAA, eC/IU MPU
oxuranuu 1,3 r ero ObUI0 TIoSTyueHo 2,241 yriekucoro rasa u 0,9 r Bojpbl.
[1/710THOCTH BellleCTBa 10 BOAOPOAY paBHa 12,992,

3agaua 17. ITpu cxuranuu 5,25 r ra3000pa3HOro yriaeBoopo/a C MJIOTHOCTBIO 110
Bogopoay =21 nonyuuiu 8,4 1 yryieKucaoro rasa v 6,75 r Bogel. Onpegenirb
dbopMysy BelllecTBa.

3agaua 18. HaliTu MonekysnsipHyto (hopMysly yI/ieBOA0POAa, UMEIOIEero
TIJIOTHOCTD TI0 BOZIOPOAY =22. ec/iv TIpU cropaduu 4,4 T ero o6pa3syeTcs

6,721 CO,u 7,2 r H,O.

3apaua 19. OTHOCUTe/IbHAs TVIOTHOCTH 110 BOAOPOAY HEKOTOPOTO ajikaHa 15.
Omnpenenute ero Gpopmymy.

3apaua 20. MaccoBas o8 yrepoja B ankaHe cocrasisieT 84%. Ornipefenure ero
dhopmymny.
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3apaua 21. [Ipu cropanuu 2,2 r opraHriueCcKoro BeljecTBa, UMeroLLero rnjioTHOCTb
o Bo3ayxy 1,517, obpa3oBanock 3,36 j1 yriaeKucioro rasa (H.y.) v 3,6 T BOJpI.
Onpegenvte ¢popmMy/ny OpraHMYeCKOro BelecTBa.

3ajaua 22. Oprannyeckoe BellleCTBO COAEP>XXUT yriepos (MaccoBas foss 84,21%)
v Bozpopo (15,79%). I1noTHOCTE MapoB BelljeCcTBa MO BO3AYXY cocTaBsieT 3,93.
Omnpenenute (GopMy/ly OPraHMueCcKOro BelecTBa.

3apaua 23. MaccoBasi o/ yI/iepoja B yrieBogopoe cocrasisieT 83,33%.
TJIOTHOCTh TIapoB 10 Bogopoay =36. OnpegenuTe (hopmMyny yrieBoAopo/a.
CKONbKO OH UMeeT u3oMepoB? Hamnuilite CTpyKTypHbIe (DOPMYJIbl STHX U30MEPOB
Yl Ha30BUTE UX.

3agaua 24. Onipesenute ¢hopMysy NpefeabHOr0 OHOaTOMHOTO CIUPTa, €C/IU MpU
Jervapatanuu obpasiia ero 066eMoM 37 MIT U TIJIOTHOCTBIO 1,4 T/MJT IOy Yr/T|
ankeH 39,2 1.

3agaua 25. OnipesiesiuTe MOJIEKY/ISIPHYIO (hOpMyJ/ly Npefie/TbHOTO TPeXaTOMHOTO
CrMpTa, MaccoBasi [j0/1s1 yIyiepoia B KOTOPOM paBHAa MacCOBOU Jj0J1e KUCJIOpOoZa.

4. KOHTPOJ/IbHBIE BOIIPOCHI

[aviTe oripefiesieHUe CeIyIOLIUM MOHSITUSIM:

KOJIMYECTBO  BeleCTBa, OTHOCUTE/IbHasi aToOMHas Macca, OTHOCHTeJIbHas
MOJIEKYJ/ISIpHas Macca.

5./lomainHee 3ajaHue: T[IOBTOPUTb TEOPETHMYECKWW MaTepuaa [0 TeMe
TTPAKTHUYeCKOU pabOoThI.
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NucTpykuusn
110 NPAKTUYECKOMY 3aHATUIO Ne 3

Tema: ['eHeTHUeCKas B3aMMOCBSA3b MeX/y K/IaCCaMy OPraHUYeCKUX COeMHeHUN.
PellieHune pacueTHbIX 3a/au.

Ilennb padboThI:

-pacCMOTPeTh TEeHeTUYEeCKYH0 CBf3b MEXKAY THIIaMH YIJIeBOJOPOJOB U
K/lacCaMH OpPraHUYeCKHX COeIUHEeHNH;

-pa3BUBaTh yMEHHWS TIPUBOJWTH TIPUMEpPbl M COCTaB/ISATh ypaBHEHUS
XUMHWUECKUX PeakKI[ii, paCKpbIBAIOIX TeHEeTHUeCKUe CBSI3H MEXy BellleCTBaMU
Pa3IMUHBIX K/IaCCOB COeIUHEHUM;

-0000IMUThL ¥ CHCTEMAaTU3HUPOBaTh 3HAHMS yYal[UXcsi o0 yryeBofopofiax U
VX TTPOU3BOAHBIX Ha OCHOBE CPABHUTE/ILHOW XapaKTePUCTUKHU X CBOMCTB;

- (hopMUpOBAaTh HABBIK CaMO0Opa30BaHUs YUALI[UXCS.

JTanbl 3aHATHSA:
1.0nopHbIe NOHATHA TEOPEeTHYECKOro Marepuasa
I'eHeTHYeCKOM CBA3BI0 — HA3bIBAETCS CBSI3b MEXK/Y BeleCTBAMU PAa3HbIX
KJ/IaCCOB, OCHOBAaHHasl Ha UX B3aMMOIIpeBpallleHUsIX U OTpakarolllasi eJMHCTBO UX
TIPOUCXOJK/E€HNS, TO eCTh I'eHe3uC BellleCTB. UTO ke 03HayaeT [OHATHe

«2eHemuyYecKas ces3b»

1.I1peBpalijeHre BeleCTB OJHOI0 K/j1acca COeJMHEHN B BellleCTBa JAPYTryux
KJIaCCOB.

2.XUMHYeCKue CBOMCTBA BeIIeCTB.

3.B03MOKHOCTB IMO/IyYeHUs CJI0XKHBIX BellleCTB U3 IPOCThIX.
4.B3arMOCBs13b MPOCTBIX U C/I0KHBIX Bel|eCTB BCeX K/1aCCOB BellleCTB.

[ToHATHe reHeTUUeCKOro psiZia BeleCTB, KOTOPbIM SIBJISIeTCSl YaCTHBIM
TIPOSIB/IEHUEM FeHeTUUYeCKOU CBSI3U.

I'eHeTHYeCKUM HaA3bIBAKT PA/J| BeleCTB — MPeJCTaBUTe/erd pa3HbIX

KJ/IaCCOB BelleCTB SIB/ISIOLINXCH COeJUHeHUSIMU OJHOTO0 XUMHUUECKOT'0 3/IeMeHTa,
CBSI3aHHBIX  B3aMMOTNpeBPaLeHUSIMU U OTPaXKAIOLUMU OOIIHOCTh
TIPOUCXOKJ€HUS 3TUX Bell|eCTB.

Ecm 0CHOBY reHeTMUECKOro psiZia B HEOPraHUUeCKOM XUMHUU COCTaBIISIFOT
BelllecTBa, 00pa30BaHHbIE OJJHUM XUMUUYECKUM 37IEMEHTOM, TO OCHOBY
reHeTUUYeCKOTo psiZila B OpraHnuueCKou XUMUM (XUMUU YIJIepPOAHbBIX COeUHEHUI )
COCTAaBJISIIOT BeleCTBa C OAMHAKOBLIM UMC/IOM aTOMOB yIVIepozia B MOJIeKyJIe.

111


https://infourok.ru/go.html?href=http%3A%2F%2Fschool.xvatit.com%2Findex.php%3Ftitle%3D%D0%A1%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B0%D1%82%D0%BE%D0%BC%D0%B0_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0

Meyxy roMo/IOTUUeCKUMU PsiZIaMU yT/IeBOZOPOZIOB CYIlleCTBYeT
reHeTUUeCKasi CBsi3b, KOTOpasi 0OHapy>K1BAeTCsI B MpoLiecce B3aUMHOTO
TipeBpallieHUs 3TUX BellecTB. [l/isl mepexoja OT OAHOM TPYIIIbI BElleCTB K Jpyrou
MCTIOJTB3YIOT MPOLIeCChI: Jierk/ipupoBaHye, ri/ipupoBaHye, LIMKI000pa3oBaHue U
apyrue. Tak MOXKHO OCyIIeCTBUTh OOJBIIMHCTBO Tepexo/i0B, OHAKO, 3TOT C0Co6
TO/TyueHusi YIJIeBOAOPOAOB He SIB/sSieTCsl yHUBepcaibHbIM. CTpesikaMu B CxeMe
yKa3aHbl yTI/1eBO/IOPO/Ibl, KOTOpbIe HEMOCPeACTBEHHO MOYKHO MPeBPaTUTh JIPYT B
Jipyra OZHOW peakLei.

CxemaTuueCKH 3TO BBIITIAAWUT TdK:

' - Ho H ' H '
CaHzni2 CaHay z » CyHanz |72 LCnHans
e +*
+H1 +H1 +H2

YT71eBO/IOpO/IbI, CITUPTHI, abAeruibl U KApOOHOBbIE KMC/IOTHI TeHeTHUUeCKU
CBsi3aHbI MeXKAy co60ii. [Ipy 3TOM MOKHO TTPOC/IeAUTD TTOCTETIeHHOe YCI0KHeH e
CTpOeHus BellleCTB. [lepeunc/ieHHbIMY K/laCCaMU [Jla/ieKo He MCUepITbIBAaeTCsi KpyT
OpraHhYeCcKUx coefiHeHU. Pa3HooOpa3Hbie TIpeoOpa3oBaHus KUCIOT U JPYTUX
BelllecTB 00yC/IOB/IMBAIOT MOsiB/IEHHE HOBBIX K/IaCCOB U, TaKUM 00pa3om,
Ja/ibHelilee pa3BUTHe pa3HO0Opa3usi opraHueCcKrUx coefuHeHui. [IpociexxuBast
CB$I3b BeIIeCTB B HallpaB/IeHUU UX YC/IO)KHEHUSI, MOXXHO 3aMeTUTh, UTO
TIPOCTEHIIIMMU TIEPBUUHBIMU «KHPIHUUHUKAMI» SIBJISTIOTCS YTJIEBOIOPO/IbI, OT
KOTOPBIX MOYKHO TTepelTH K raJioreHONpOU3BOIHbIM, CIIUPTaM U T.J,.
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+ 2Hj; Kar., t AUETANbOErnQg
(Mnu KeToH)

+ Hz; kar., t

| QUTANOrEHAIKAH|

%
(=}
L

a) + Cu(OH),,t| -Cu,0; -H,0

6) + Ag,0 -2Ag
(ammmayHbIn p-p)

Y
| KAPEOHOBAS KUCITOTA

ICNIOXHbIN 3®UP

R-CH-COOH|_*2NH; _R-CH-COOH
Hal - NH 4Hal NHz

2.®poxTanbHas pabora.

Ocy1ecTBuTe npeBpalleHus:

Csz g C2H4 - C2H5OH g CH3CHO - CH3—COOH - CH2C1—
COOH - NH,CH,COOH
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OJTaH — 3TeH — 3TdHO/JI — 3TdHd/Ib —  YKCYCHad KHMC/JI0Td —
XJIOp3TAaHOBAA KMC/JIOTd — dMHMHO3TAHOBAA K-Td

d/IKdH — dJIKEH — d/JIKaHOJI  — d/IKaHa/Ib — Kap6OHOBaH
KH1C/I0Ta — XHOPKap6OHOBaH KHWC/I10Td — dMHMHOKHCJ/IOTA

1.C2H6 - C2H4 + Hz;

2.C2H4 + HzO - C2H5 OH

3.C; HsOH + [O] — CH3CHO + H0;

4.CH;CHO + [O] —» CH3;COOH

5.CH;COOH + Cl, —» CH)CI - COOH;

6.CH,Cl - COOH + NH3; —» NH, CH, — COOH + HCl

3.upuBupyaibHas padora (3afaHus A/ MHANBUAYA/ILHOTO PellleHHsd).

Hanummre ypaBHeHHs1 peakiiyi, C MTOMOLLbI0 KOTOPBIX MOYKHO OCYL€CTBUTH
nipeBpaiteHys. HazoBuTe nonyuuBlvecs BelleCTBa. YKaKUTe YCIOBUS
MPOTeKaHUS peakLvil.

BaAaHI/IE Ne 1. C—- CH,- C,H¢ - CHy— C,H; - —>CeHg — CsHsCI

3aganue Ne 2.CaCO; — CaO — CaC, — C,H, — ™mepnsaus, C(akn

38/13]-11/[8 Ne 3.CH, — CsHg =+ C3H,Cl =+ X = CO..

3aganue Ne 4. DTaH — 3TeH — 3THH — 0eH3071.

BEIL[HHI/IE Ne 5. C3H8 - C3H6 - C3H7CI - C6H14 - C6H12 - CGHG - CsHsBT.
3aganue Ne 6. AjeTisieH — — 3TWIEH — 3TaHON — YKCYCHbIM ajiberus —
YKCyCHasi KUCJIOTa.

3a,qalme Ne 7. C—- CH4 - Csz - C6H6 - CszBF - C6H5 OH

3aganue Ne8. CH, — C,H, - CH3-CH=0 — CH3-COOH - 3TunoBbii 3¢up
YKCYCHOU KHCJIOTBI

BHAEIHI/IE Ne 9. CH; - CH, - C,Hy— C,HsOH - CH3;-CH=0 - CH3;-COOH
BEII[EIHI/IE Ne 10. CaC, -» CyH, - C,H; - CHsCI - C,HsOH — CHs-
CH=0 - CH;-COOH

SHABHI/IE Ne 11. CH4 - COZ - C5H1205 - (C6H1005)n

3apanue Ne 12.113 npe/i0)keHHbIX BelleCTB COCTaBbTe 2 reHeTUYeCKUX
pﬂ,qa:Csz, C3H8, C2H4, C2HG, C4H10, CH3-CH:CH2, CGHG, C9H12,
CH,4,C,HsCOOH, C;H,4,C,Hs0-OCCHj;,C,Hs-OH.

4. KOHTPO/IbHBIE BOIIPOCHI

1.laviTe onpeesieHUsI OHSITUN: «T€HETUUYECKast CBSA3b», «TeHeTUUEeCKUM PsiJ
BeLLleCTB».

2.B yem BbIpa)kaeTCsl reHeTUYeCKasi CBSI3b MEX/y yIJIeBOJOPOAaMuU?

3. [lepeunciuTe Ha3BaHUs peaklyi, KOTOPbIE BbI 3allMChIBA/IN MPU BBIOTHEHUN
3a7JaHUM.

4.Kakas rpyTira BeIecTB JIEXKUT B OCHOBe OO/BIIIMHCTBA TeHETHUECKUX 11eTI0UeK?
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5.JlomaiiHee 3ajaHHe: IIOBTOPUTH
TIPAKTUUe CKOW paboThI.

TEeOpeTUUeCKW MaTepuas I0 Teme

NucTpykupusn
10 NMPaKTUYeCKOMY 3aHATUIO Ne 4

Tema: PelieHve pacueTHbIX 3aZiau 110 Teme: «Kucmopogcoznepxarye

CcoeIMHEHUsI».

Ilesib paGoThI:
-HayuUTbCS  PacCIio3HaBaTh
KaueCTBEHHBIM PeaKIUsIM;

KHAC/IOPOZICOZIepKall[ie  BellecTBa 110

-3dITMCBIBATE YPABHEHHUA peaKuHﬁ, MMpOBOAWUTL PACUETHI.

PeakTHBbI: MH/IWKaTOpHasi Oymara, pactBop cyibdara mequ (11),
aMMHauHbIN PacTBOp OKcHjla cepebpa, pacTBop xsopuaa »kenesa (II1), pactBop

TU/IPOKCU/IA HAaTpUst

OO6opyaoBaHue: CITMPTOBKH, MPOOUPKH, JepyKaTesiy i POOUPOK,

CTeK/IdHHbIE I1d/I0OYKH

JTanbl 3aHATHA:
NuauBuyaibHas pabora.

1.’ ccnedyiime eébi0aHHble 8 NPOHYMePOBAHHBIX NPOOUPKax eeujecmea. Kadxcdyio
peakyuio npogooduine @ Yucmoti npodupke!!!

1.BerjecTBo MMeeT KUC/IYHO peakLUio
cpefpbl

eC/M «Jja», TO Mepexo/i K IMyHKTY 2
eC/IU «HEeT», TO Mepexoj K NYHKTY 3

2.BerijecTBo JaeT (puosieToBOE

OKpalllMBaHUe B peakLM C XJI0PUJ0M

e/ «aa», ToO 3TO QQEHOJI
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xesiesa (III)

eC/IM «HeT», TO 3TO Kap0OHoBass KMCI0Ta

3.BemecTBO Mpy B3aMOZENCTBUU C
rugpokcugoM Meau (I1) 6e3
HarpeBaHUs /1aeT SIPKO-CHHee
OKpallIMBaHUe

eC/M «Jja», TO Mepexos K MyHKTy 4

eC/I «HeT», TO Mepexof, K MyHKTY 5

4.Bel1eCTBO NpU B3aUMOJEHUCTBUU C
aMMMAYHBbIM PaCTBOPOM JjaeT
peakIfio «cepebpsSIHOTO 3epKasia»

ed/im «aa», TO 3TO MOHOCAXAdPHUJ,

eC/I «HeT», TO TIepeXof, K MYHKTY 5

5.BelliecTBO Mpy B3aMMOZENCTBUH C
aMMMAUHBIM PAaCTBOPOM WU
TUPOKCH/IOM Me/Iy TIPH HarpeBaHUM
JlaeT pPeakiiio «CepedpsiHOro
3epKaJia» UM OPaH)KeBbIA 0CaJ[0K

eC/IA «J1a», TO 5TO aJibJAeruJ

eC/iu «HeT», TO 3TO MHOI'0aTOMHBIN

CriupT

1. Pewume 3a0auu, 8bino/gHUMeE yNpaXcHeHusl.

1. | Omnpegpenure hopmysy BelecTBa 1, ecyid 1ipu cropaduu 4,6 T 3TOro

BertriectBo 2 — uzomep 3,4 -AuMeTHI0yTaHa IS, UMEFOIITHMA

Hepa3BeTB/IEHHOE CTPpOEHHe. OHpE,Z[EJII/ITe ero d)OpMYJ'Iy N Hd3BdHHE.

3. | Amnanu3 BeljecTBa 3 rokasaJs, urto B HeM cogepxurca 39,8% yrinepoza,

BellleCTBa Bbljesnsiercs 4,4 T yIyieKucsIoro rasa v 1,8 r Bogel. I110THOCTB
BellleCTBa 110 BOAOPOAY paBHa 23.

6,5% Bomopoga u 53,7% kuciopoga. [1710THOCTE BeljecTBa 1o BOAOPOAY
paBHa 45. Onpesenute dhopmMysy 3Toro BelrecTBa. ( [lodckaska: 8
¢opmyne geujecmea Kpome KapboKCUIbHOU 2pynnbl eCmb euje U

2UOpOKCUOHas 2pynna)

OrnpenenuTe BeweCTBO Z, 3aNMcCaB B TETPAAU YPaBHEHUSI XUMUUECKHUX PeaKLUM 110

NaOH(BogHbli)

CH3-CH2-CH2BF

CH -CH -CH Br.
3 2 2

] Y o, cxeme:
u s
NaOH(BogHbIi) X [O Y (Cu(OH)2, t
—» —

5 | IIpu MoHOM 3amelljeHr: aTOMOB BOZIOPO/iA B TH/IPOKCH/IHBIX TPyTiax 12

BeIeCTBO 5

I. HaTpus BellensieTcs 3, 36 /1 Bogopo/a (ripu H.y.) Onpegenute

2. Pe3syneTarhl HCC/IENOBaHKH 0(OPMUTE B BH/IE TabIHUI[bI:
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Ne | Kiacc KMC/I0poOj- ®opmyJia, Ha3BaHHUe ITpumepsbi

cojep>Karmx (no pe3ynbmamam pewieHus
coeJMHeHU U 3a0au)
(no pe3ynbmamam
npakmuyeckot
pabombl)
1. [Ipu omacHoCTH
0OBIKHOBEHHbIE MYDPaBbU
BBIZIEJISIIOT BemecTBo 1
2. Hekoropsle BH/bI
MypaBbeB U KJIOTOB JJIsi
ripeAyTpesKJeHus
COTIJIEMEHHUKOB 00
OMaCHOCTH BbIJe/ISIIOT
BellecTBo 2
3. 11 KxomapoB
TIPUBJ/IEKAIOLUM

BeIlleCTBOM Yy KOMapOB
SIB/ISIETCSI BelecTBo 3

4. CamKu 00e3bsH I
TIPUB/IEUEHHST CAMIIOB
BBIJIE/IIIOT BeIecTBo 4

5. ['yceHML[bI HEKOTOPBIX
6abouek CriocoOHbI
repeoxJiaXxaarbcs A0 -38°
3a CUeT CoJep KaHusl B
XuAkocTax Tena 1o 40%
BelecTBa 5

KOHTpOJIbelE BOIIPOCHI

PaccMoTpuTe CTPYKTYpHBIE (DOPMY/IbI ABYX BeLeCTB, HA30BUTEe (PYyHKLIMOHA/IbHBIE
TPYTIIbIL.

O. -OH O UK
C C

!’ - OH (\, (”)
T // O/C\CH?)

CATHIHAOBAA KNCA0TR ANETHACATHIIAIOBAA KHCIOTA
(acmipuH)

Os _-OH
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JloMailiHee 3ajaHMe: TIOBTODUTb TEOPETMUECKWH MaTepual I0 TeMe
TIPAKTUUECKOU paboThl.

NucTpykiusn
M0 NMPAaKTUYEeCKOMY 3aHATHI0 Ne 5

Tema: PerieHue pacyeTHbIX 3ajjau 10 XUMUUECKUM (HopMysiaM 1 ypaBHEHUSIM.

Ilennb padboThI:

-HayUWTb CTY[EHTOB TPOW3BOJUTH PacueThl MO0 UMEIOIIUMCS XUMUUYeCKUM
dbopmynam ¥ ypaBHeHHUS;

-pa3BUBaTh YMEHUs aHa/IM3UPOBaTh, CPAaBHUBATh, IPUMEHATb TeOpeThUeCKUe
3HaHUS Ha MPaKTUKe JI7Isl pellieHus 3a/1ad;

-IIpYMeHeHMe aJITOPUTMa MpU pPelieHnH 3a7iay;

-pacIIMpUTh 3HAHUS YYall[UXCsl O criocobax pellieHus 3a/auy;

-3aKperuTh HaBbIKK PA0OTHI C aITOPUTMaMU;

-II0Ka3aTh B3aMOCBSI3b XUMUHU U MaTeMaTHKH.

JTanbl 3aHATHSA:
1.0nopHbIe NOHATHSA TEOPEeTHYECKOro Marepuasia

ATOMHO-MOJ/IEKY/IIDHOE YYeHHUe

Ocoboe 3HaueHWe B PA3BUTHH aTOMHO-MOJIEKY/ISIPHOTO YUEHHUSI UMEIOT
paboThel pycckoro yueHoro M.B. JlomoHocoBa. CyIl[HOCTb 3TOr0 yUeHUsI
XapaKTepU3yIOT YeTbIpe MOJIOKEHHS:
1. Bce BelllecTBa COCTOST U3 MOJIEKYJI, aTOMOB WX MOHOB. MoJieKyJia SIB/ISieTCs
HauMeHbIlIer YaCTULeH, KOTOpasi COXpaHsieT CBOMCTBA JAHHOIO XUMHUYeCKOTo
COoelMHEeHUS
2. MoneKynbl HAXO[ATCS B TIOCTOSSHHOM BV KeHHHU. C MOBBILLIEHUEM TeMITPaTyPhl
CKOPOCTb JIBMXKEHUSI MOJIEKJT yBe/TMUYMBAETCS
3. Moneky/nbl pa3/iMyHbIX BeleCTB OTJIMYAOTCS APYT OT ApyraMaccou, pasMepom,
COCTaBOM, CTPOEHHWEM U XUMUYECKUMU CBOMCTBaMU
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4. MoneKy/ibl MOTYT COCTOSITh M3 aTOMOB KaK OJJHOTO 3jieMeHTa (MpocThie
Bell[eCTBa), TAK U Pa3HbIX 3JIEMEHTOB (C/10)KHBIe BelecTBa). CylieCTBeHHOe
3HaYeHVe UMEIOT YMCJ/I0 U B3aUMHOE PACIoJIOKeHUe aTOMOB B MOJIEKYJIe
Ha nepBoM MeX[yHapOAHOM Che3/je XUMHKOB B 1860 roay 0b11m
MPUHSTHI ONpe/e/1eHHsI:
MoneKkynoti Ha3bIBaeTCsT MeTbUaiiiiasi yaCcTHUIlA BeljeCcTBa, 00/iazarorast
orpe/ieJiIeHHOM MacCOW ¥ BCeMH XMMUUeCKUMM COMCTBAMU 3TOT0 BelljeCTBa
Menbuaiiniye XMMUYeCKH HeJle/TUMbIe YaCTHIbI, U3 KOTOPBIX COCTOAT
MOJIEKY/1bl, Ha3bIBAKOTCS amomamu
3aKOHbI XMUMHH
1. 3akoHn nocrossHCcTBa cocraBa BemjectB (K. [Ipyct, 1799):
Bcsikoe urcTOe BelljeCTBO He3aBUCUMO OT CTiocoba ero rosiyueHus BCerza
VMeeT MOCTOSIHHbIA KaueCTBEeHHBIN U KOJINUeCTBEHHBIN COCTaB
2. 3akoH coxpaHeHus Beca BemjectB (M.B.J/lomoHocCoB, 1748)
Macca Be1jecTB, BCTYIUBLIMX B PEaKLMIO, paBHa Macce BelleCTB,
00pa3yIolUXCs B pe3y/ibTaTe peaki[iu

1. Mo/ - 3TO KONIMYeCTBO BellleCTBa, KOTOPOe COAEPKUT CTOJILKO ero
CTPYKTYPHBIX €[MHMULI, CKOJILKO aTOMOB COZlepKMTcsa B 12 r n3orona yrinepoga *C
2. Na = 6,02 - 10* monexkysn B 1 MoJIb BeljecTsa - nocmosiiHas Aeozadpo N -
yncsio mosiekyn, N =Na°v

3. MosnsipHast macca (M) BelljecTBa - 3TO OTHOIIIEHHEe er0 MacChl K KOJTMUeCTBY
Beljectea M =m/v

Macca oaHoro MmoJisi (1Mo/1b) Ha3bIBaeTCA MOJIbHOM (MOJISIPHOM) MAaCCOH
MonabHble maccbl no gesiUUUHe pagHbl AMOMHbBIM U MO/1eKY/ISIPHbIM MACCam,
Hanpumep:

M(H;) = 2 r/monb - (MO/IbHast) MOJISIPHasi Macca MoJiekyn Bogopoza Ho
M(H) = 1 r/mosb - (MoJibHas) MOJISIpHas Macca aToMOB Bogioposa H
M(H') =1 r/mosb - (MosibHas1) MOJISIpHast Macca MOHOB Bozopoza HY
BbipakaeTcst MoJibHasi (MOJIsSIpHasi) Macca B TpaMMax Ha MoJib (I/MOJIb), UTO
O3HayaeT MacCy OZHOTO MOJIL.

KosinuecTBO BeliecTBa — 5TO BeJIMUUHA, U3MepeHHasi YKC/IOM YacTHl],
COCTaBJIAOIMX BELeCTBO, T.e. YUCJIOM CTPYKTYPHBIX 3JIEMEHTOB BelleCTBa
(4MC/IOM MOJIEKY/T, MOHOB, aTOMOB, TIPOTOHOB, 3JIEKTPOHOB U T.I1.)

Ecmm equHMLier W3MepeHust MacChl SIBISIETCSA «TPAMM», TO eJUHHULIEN
V3MepeHUs KOJINUeCTBa BellleCTBa SIBJISIETCST «MOJIb» - 3TO TaKOe KOJIMUeCTBO
BeII[eCTBa, KOTopoe cofepur 6,02 - 10% (urcio ABorazipo) aToMoOB HTA MOJIEKYIL.
[ToHsATHE «MOJIb» OTHOCUTCSI He TOTBKO K MOJIEKY/le, HO U K aToMYy, U K JTF060#
YacTulle, COCTaBJISIIOLIe} BeleCTBO, T.e. K TF000MYy CTPYKTYPHOMY 3JIEMEHTY
BellleCTBa

[TosTOMY, TpPUMEHSsIs TIOHSATHE «MOJIb», HEOOXOAUMO B KaXK/IOM CTydae
yKa3aTbh, Kakve YaCTULbl UMEIOTCS B BU/y, HalIpuMep:

MOJIb aToMoB Bozioposa H copepxkur 6,02 - 10* aToMoB
MOJIb MoJIeKyJ1 Boiopozia H: copepskur 6,02 - 10*° Moekyi
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MOJIL HOHOB Bogopozaa H' cogepxur 6,02 - 10* nona
4. 111 pacueTa oObeMa ra3a UCI0/b3YIOT 3aKOH ABOTApO U CJIeICTBUS U3 HETO
B paBHBIX 00'beMax Pa3HbIX I'a30B MPH OJJHUX H TeX )Ke YCIOBUAX COAEP>KUTCA
OINHAKOBOE YHC/I0 MOJ/IeKY/1. Mo/IsIpHBIN 00BbeM ra3a - 3T0 OTHOLIIEHHE ero
o0beMa K KOTH4ecTBY BelectBa V=V /0

MonsipHbIii 00BeM Ta30B /I BCeX ra3000pa3HbIX BEIeCTB, B3SITHIX ITPH
HOPMaJIbHBIX YC/IOBUSX (H.Y.), T.e. Temrieparype 273 K u gaBnenun 101,325 kl1a,
paBeH 22,4 1/M0JIb
Ec/u ra3bl 3aHUMalOT OAMHAKOBBINM 00BeM, TO JIt000M ra3, KOJMYeCTBOM BelllecTBa
B 1 MO/b, TipH (H.y.) COAEP>KUT OAMHAKOBOE YMC/I0 MOJIEKYJI
5. MonekynsipHyt0 MacCy Ta30B MOXKHO PaCCUMTAaTh [0 OTHOCUTETbHOM TIJIOTHOCTH
D

OTHOCHTeMbHAs TJIOTHOCTH Ta30B - 3TO OTHOIIIEHNEe MacC paBHBIX 00beMOB
pasHbIX rasos;
Haripumep: m (V(S0,))/ m (V(H,)) = DH; OTHOCUTe/IbHAas NJIOTHOCTD ras3a -
Be/IMUMHA Oe3MepHast

OTHOCUTE/IbHYIO TJIOTHOCTh Ha OCHOBAaHMU 3aKOHAa ABOraZ[po MOXXHO
orpe/ieIUTh Kak OTHOIIIeHHe MacC paBHbIX 00beMOB pa3/IMUHbIX T'a30B K UX
MOJIAPHBIM MaccaM: my/ my; =M;/ M, rie m; ¥ m; - 3TO MacChl OIpe/ieIeHHbIX
00BLeMOB TMepBOro 1 BTOPOTO ra3oB; M; 1 M, MO/IsIpHbIe MacChl TIEPBOTO Y BTOPOT'O
rasos.

OTHoLLIeHre m; / my Ha3bIBaeTCsl IJIOTHOCTBIO [I€PBOrO ra3a I0 BTOPOMY U
obo3HauaeTcs OykBoii D.

Orcrofa HaxoUM MJIOTHOCTh JJ@HHOTO ra3a D = M/ M
2.®poHTaIbHasA padora.
3apanue Ne 1 BeIrosiHUTe pacueTbl BCeX YeThIPEX 3a/ay U JaHHbIe
3aHecuTe B Tabmuily:

®opmyna | Monsipa | MonsipHbIn Yucno Komuect | Macca | O61é | Yucs
BellecTBa ast 00béM, Vi, | ABorazipo, Na BO B - Ba, M YacTul
macca, BelleCTBa, m rasa, N
M ) \%
1 2 3 4 5 6 7 8
3ajaun:

1) Kakoe ko/iMueCcTBO BelleCTBa, UAC/I0 YaCTUI[ U MaccCy cocTapssieT 14 1 N,?

2) Oripezientute Maccy 1 06bemM  16-10°° mosiekys Beriectsa HoSO;

3) Paccuuraiite maccy v unciio yactui] 10 mmosieli BeilectBa Na,COs

4) Kakoe KOJIMUeCTBO BelleCTBa U YMCJI0 yacTul] cogepkurcsi B 23 kr Ca(OH),

3aganre Ne 2  BprumciuTe cocTaB Cy/ib()UTa a/IIOMUHUA B MaCCOBBIX
nonsax o (%)
3aganue Ne 3 PacuuTaliTe OTHOCHTE/IBHYIO IIJIOTHOCTD XJIOpa II0 Fe/THI0
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3aganue Ne 4 [Ipu pacTBOpPeHHH B COMSTHON KMC/IOTe 3arpsi3HEHHOT'O MarHusl
Maccoi 16 T rosyueH Bogopog, oobeMoMm 4,48 i1 (H.y.). Omipefesivite MacCOBYIO
JIOJTFO TIpUMeCei, YMCTOro MeTasia B obpasije ¥ MacCy KMC/IOThI, KOTopast Obljia

3dTpd4€Ha Hd pedKIHIO

3aganue Ne 5 Ilpu B3aumogerictBuu 30 r pactBopa ruzipokcuza Hatpusi NaOH

c xsopuzoMm xese3a (II) FeCl, maccoli 127 r u MacCcOBOM Zi0/ieli paCTBOPEHHOTO B
HeM BeljecTtBa 12% , BbITas 0caZioK, OTpeJe/iuTe ero MacCy ¥ YMCjI0 MOJIEKYJI

3.AuauBuyaibHasi padora (3afgaHus AJIA HHAUBH/Ya/IbHOTO PellieHHs).

Pabora mo BapuaHTam

Bapwuanr 1.

3aganue Ne 1
3aHecHTe B Tabmuily:

BrbironHute PpacCyeTksI BCex I'IETI)IpéX 3d4/ia4 U JaHHBIe

@®opmyna | MonsipH | MonspHbiv Yucio Kosmmuect | Macca | O6wé | Unci
BelleCcTBa ast 00béM, Vi | ABorazipo, Na BO B - Ba, M YacTul
macca, BeleCTBa, m rasa, N
M ] \%
1 2 3 4 5 6 7 8
3ajauu:

1) Kakoe KOJIMUECTBO BeI[eCTBA, YAC/I0 YaCTHUI] K MacCy cocTassier 14 m° O,?
2) Onpegenvite Maccy ¥ 0o6bem  26-10* monekysn Bemjectsa LiOH

3) PaccuuraiiTe Maccy v uMcio yactull 16 Moneit BeljectBa Na,SOs;
4) Kakoe Ko/MueCTBO BellleCcTBa U unc/i0 yactul] cogepxutcsi B 17 r Cu(OH);,

3aganue Ne 2 Borunciure coctaB ¢gocdara KaqbLusi B MacCOBBIX J0J5IX @ (%)

3aganue Ne 3 PacunTaiiTe OTHOCUTETBHYIO IJIOTHOCTh KHC/I0PO/ia M0 BOJOPOAY

3aganue Ne 4 [1py pacTBOpeHUH B COMSTHOM KUC/IOTe 3arpsi3HeHHOro kene3a (11)
Maccoi 26 T rosiyueH Bogopoj, oobeMoMm 4,48 11 (H.y.). Omnipefiesiite MaCCOBYHO
JIOJTI0 TIpUMeCei, YMCTOro MeTaJsljia B oOpasije ¥ MacCy KMC/IOThI, KOoTopasi Oblia

3aTpaueHa Ha peakIvio

3apanue Ne 5 [Ipu B3aumogerictBuu 42 r pactBopa rugpokcuza kamss KOH c
xnopugom kesnesa (IIT) FeCl; maccoli 162 r u MaccoBO# Jio/ieli paCTBOPEHHOTO B
HeM BelllecTBa 13% , BbIIas 0CafoK, OrpeziesiuTe ero MacCy ¥ YMcjio MOJIeKYII
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Bapwuanr 2.
3aganue No 1 BbIMO/THUTE pacyeThbl BCEX UETHIPEX 3a/lau U JAHHBIE
3aHecuTe B Tabnuily:

®opmyna | MonsipH | MosnsipHbIn Yucno Komuect | Macca | O6bé

BellecTBa ast 00béM, Vi, | ABorazipo, Na BO B - Ba, M

macca, BellleCTBa, m rasa,
M ) \%

Yuca
YaCTHUI
N

1 2 3 4 5 6 7

3agaum:
1) Kakoe KOJIMUeCTBO BEILeCTBa, YMC/I0 YaCTUL] U Maccy cocTasiseT 16 m® CL,?
2) Onpegenure Maccy ¥ 06bem  12-10* monekysn Berjectsa Pb(OH);
3) PaccuuraiiTe Maccy u unciio yactuy 22 mmosield BergectBa K,SOs
4) Kakoe Ko/MueCTBO BellleCTBa U UMC/I0 YacTul] cogepxxutcsi B 47 r Ba(OH),

3aganue Ne 2 Boiuncivre coctaB ¢ocdara xene3za (II) B MacCOBBIX J0JAX
(%)
3aganme Ne 3 PacuuraiiTe OTHOCHTE/IbHYIO TUIOTHOCTD XJI0pa IO BOJOPOAY

3apganue Ne 4 [Ipu pacTBOpeHUM B CEPHOM KUC/IOTe 3arpsi3HeHHOTO aTFOMUHUS
Maccoi 26 T rosiyueH Bogopoj, oobeMoMm 4,48 i1 (H.y.). OTipefiesiite MaCCOBYIO
JIOJTFO TIpUMeCei, YMCTOro MeTasuia B obpasije ¥ MacCy KMC/IOThI, KOTopast Oblia
3aTpaueHa Ha peaklyio

3aganue Ne 5 [1pu B3aumogeiictBuu 25 pactBopa rugpokcrga autus LiOH c
xnopuzaoM amoMuHusg AICI; maccou 133 r 1 MacCoBOM j0Jiel paCTBOPEHHOTO B
HeM BeljecTtBa 14 % , BbITas 0caZjoK, OripeJe/iuTe ero MacCy u YMcjio MOJIEKYII.

Bapwuanr 3.
3aganue No 1 BbIMO/THUTE pacyeThbl BCEX YETHIPEX 3a/au U JAHHBIE
3aHecuTe B Tabmuily:

®opmyna | MonsipH | MonspHbiv Yucno Konmmuect | Macca | O6bé

BellleCTBa as 00BEM, Vi, | ABorazpo, Na BO B - Ba, M

macca, Bell[eCTBa, m rasa,
M ] Vv

Yuc
4yacCTul
N

1 2 3 4 5 6 7

3agaum:
1) Kakoe KO/IMUeCTBO BeIL[eCTBa, YMC/I0 YaCTUI] U Maccy cocTasisier 26 m° H,?
2) Onpepenure mMaccy v 06bem 13:10* monekyn Bemjectsa AI(OH);
3) Paccuuraiite Maccy 1 unc/o vactuy 26 mmosnier Bewjectsa H,SOs
4) Kakoe Ko/MueCTBO BeIleCTBa U UKCJI0 YacTul], cogepxxutcs B 42 kr BaCO;
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3aganue Ne 2 Boiuuciure coctaB cysbgura xenesa (II) B MacCcoBbIX J0JIsIX
o (%)
3aganue Ne 3 PacuvraliTe OTHOCUTEJIbHYIO IIJIOTHOCTD X/I0pa MO0 KUC/IOPOAY

3aganue Ne 4 [1py pacTBOpeHUH B CEPHOM KMC/IO0Te 3arpsi3HeHHOro >kesie3a (11)
Maccoit 126 r mosryueH Bopopog, oobemoM 4,48 11 (H.y.). Onipeennte MacCOBYHO
JI0/TF0 TIpYMeceid, YMCTOro MeTasia B obpasije U MacCy KMC/IOThI, KOTopasi Oblia
3aTpayeHa Ha peakL1io

3apanue Ne 5 [Ipu B3aumogerictBuu 20 r pactBopa rugpokcuaa Hatpusi NaOH c
cynbdarom meau (II) CuSO, maccoii 160 r 1 MaccoBoii fjoJiell paCTBOPEHHOT'O B
HeM BelllecTBa 22% , BbIIaa 0Cafi0K, OIpeie/iuTe ero MacCy v Yicjio MOJIeKY/I.
Bapwuasr 4.

3aganvie Ne 1  BrimosiHWTe pacyeThl BCeX UeTHIPEX 3a/jau U JJaHHbIe 3aHECUTE B

TaOUITy:
®opmyna | MonsipH | MonspHbiv Yucno Kosmmuect | Macca | O6bé | Unci
BelleCcTBa as 00béM, Vi | ABorazipo, Na BO B - Ba, M YacTul
macca, BeleCTBa, m rasa, N
M ) \%
1 2 3 4 5 6 7 8
3ajaun:

1) Kakoe KOJIMUECTBO BEILeCTBa, YHAC/I0 YaCTUL] MU MacCy cocCTaBisgeT 126 m> Ar?
2) Onpegenure Maccy ¥ 06bem 25-10%° monekyn Bemjectsa H,SO;

3) PaccuuraiiTe Maccy u unciio yactul 32 mMmonei BeljectBa K;POq

4) Kakoe KOJIMUeCTBO BeleCTBa U UYMCJI0 YacTul] cogepkurcsi B 17 kr CaCOs

3aganue Ne 2  BprumciuTte coctaB cy/ib¢ara aMMOHHMSI B MaCCOBBIX JOJISIX
® (%)
3aganne Ne 3 PacuuTaliTe OTHOCUTE/IbHYIO MJIOTHOCTh MeTaHa M0 BOAOPOAY

3aganuie Ne 4 [1py pacTBOpeHUH B COMSTHOM KUCJ/IOTE 3arpsi3HEHHOTO LIMHKA
Maccoi 260 r monyueH Bogopos oobemoM 4,48 11 (H.y.). OnpesiesiiTe MacCOBYIO
JIOJTFO TIpPUMeCei, YMCTOro MeTasuia B obpasije ¥ MacCy KMC/IOThI, KOTopast Obljia
3aTpaueHa Ha peaklyio

3apganue Ne 5 [Ipu B3aumogerictBuu 30 r pactBopa rugpokcuza kamvs KOH c
xnopuaoM marauss MgCl, maccor 95 r u MacCOBOU /i0/1eld paCTBOPEHHOIO B HEM

BelrjectBa 28 % , BbIlaa 0CaZloK, OIpejesiuTe ero MacCy ¥ Yhcjio MOJIeKYI.

BapuaHnrt 5.
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3aganue Ne 1
3aHecuTe B Tabmuily:

BrbironHuTe pacCueTsl BCeX quBIpéX 3d4/1d4 U JdHHBIe

®opmyna | MonsipH | MonsipHbIn Yucno Komuect | Macca | O6wé | Yucs
BellleCTBa as 00béM, Vi, | ABorazipo, Na BO B - Ba, M | YacTul
macca, Bell|eCTBa, m rasa, N
M v \"
1 2 3 4 5 6 7 8
3ajaum:
1) Kakoe KO/IMUeCTBO BeIL[eCTBa, YUMC/I0 YaCTUL U Maccy cocTasisier 14 m° He?
2) Onpegenvite Maccy U 06beM  56-10%° mosnekyn Berjectsa LirO
3) Paccuuraiite maccy v unciio yactul] 106 mMmornent BemjectBa Na,S
4) Kakoe K0/IMueCTBO BelleCcTBa U UMC/I0 YacTul] cofepxxutcs B 4,7 kr BaCl,
3aganue Ne 2  Bprumciute coctaB HUTpara »xese3a (III) B MaccoBbIX Aomsix
® (%)
3aganue Ne 3 PacumTaliTe OTHOCUTE/IbHYIO IVIOTHOCTH @30Ta MO BOAOPOAY
3apanue Ne 4 [Ipy pacTBOpeHHH B COMSIHOM KUC/IOTe 3arpsi3HeHHOro skene3a (11)
Maccoi 206 r monyueH Bogopos obbemom 4,48 11 (H.y.). OripesiesiiTe MacCOBYHO
JIOJTIO TIPUMecel, UMCTOT0 MeTaJsljla B 00pasije U MacCy KUC/IOThI, KOTopast Obiia
3aTpauyeHa Ha peakLiyio
3aganue Ne 5 I[Ipu B3anmopencTBum 25 T pactBopa rugpokcua intusg LiOH c
HutpatoM Maruust Mg(NQO;), maccout 127 r 1 MacCOBOM [/10/iell paCTBOPEHHOTO B
HeM BejecTtBa 19 % , BbIman ocagok, oripejesiuTe ero MacCy 1 YMcjio MOJIEKYII.
Bapwuanr 6.
3aganue Ne 1 BrimionHUTEe pacueThl BCeX UeThIPEX 3a/iau U JaHHbIe
3aHecuTe B Tabnuily:
®opmyna | MosisspH | MonsipHbIi Yucno Kosmmuect | Macca | O0bé | Uncim
BellleCTBa ast 00B€M, Vi | ABorazpo, Na BO B - Ba, M YaCTUl
macca, BellleCTBa, m rasa, N
M v \"
1 2 3 4 5 6 7 8
3agauu:

1) Kakoe KOJIMUeCTBO BELeCTBA, YHUC/I0 YACTUL MU MACCy cocTasseT 24 m> Ny?
2) Onpenenvre Maccy ¥ o6beM  3-10%° mosnekyn Berectsa Mg(OH),

3) PaccuuTaiTe MacCy ¥ YMC/I0 YaCTHIL]

26 mmonen BerecTtBa LiSO,

4) Kakoe K0JIMUeCTBO BellleCTBa M YMCJIO YacTul] cogepkutcsi B 7 Kr Be(OH);
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3aganue Neo 2

(%)

3aganue Ne 3 PacuuTaliTe OTHOCUTE/IBHYIO IIJIOTHOCTD XJI0pa MO a30Ty

Brrunciire coctaB gocara 0apus B MaCCOBBIX JOMSIX M

3aganue Ne 4 [Ipu pacTBOpeHUY B CEPHOM KUC/IOTe 3arpsi3HeHHOro »kese3a (11)
Maccoi 126 r monyueH Bogopos oobemoM 4,48 11 (H.y.). OnpeziesiiTe MacCOBYIO
JI0/TF0 TIpUMeceid, YMCTOro MeTasia B obpasije U MacCy KMC/IOThI, KOTopasi Oblia

3aTpaueHa Ha peakIvio

3apanue Ne 5 [Ipu B3aumMogencTBur 25 T pacTBopa rugpokcyaa Hatpusi NaOH
¢ Hurparom meau (IT) Cu(NOs), maccou 188 r 1 MaccoBoM fj0/ielt paCTBOPEHHOTO
B HeM BeljectBa 27 % , Bblaa 0CaZj0K, OTpefe/iuTe ero MacCy U YUC/I0 MOJIeKYJI.

Bapwuanr 7.

3aganue Ne 1
3aHecUTe B TabIUIy:

BreironnuTe PaCUeThI BCEX ‘IETpréX 3d/id4 U OIdHHEBIE

®opmyna | MonsipH | MonspHbiv Yucino Kosmmuect | Macca | O0wvé | Umcs
BelleCTBa as 00b€M, Vi | ABorazpo, Na BO B - Ba, M | 4aCTHI
macca, BellleCTBa, m rasa, N
M v \"
1 2 3 4 5 6 7 8
3agauu:

1) Kakoe KOJIMUeCTBO BELeCTBA, YHUC/I0 YaCTULl M Maccy coctassieT 66 m® CL,?
2) Onpegenvte Maccy ¥ oobem  48:10 monekyn Bemectea AgCl

3) PaccuuTaiTe Maccy v uncio vactul 112 mmoner BemjectBa Na SO,

4) Kakoe KO/IMUeCTBO BellleCTBa M YMCJI0 YacTul] cogepkutcs B 67 kr Ba(NOs),

3aganue Ne 2

(%)

Beruncinre coctaB ¢gocara UHKA B MaCCOBBIX JOJISIX G

3apganue Ne 3 PacuuraliTe OTHOCUTE/IbHYIO TVIOTHOCTh 3TAaHA IO BOAOPOAY

3apanue Ne 4 [Ipu pacTBOpeHUM B COMSIHOW KHCJIOTe 3arpsi3HEHHOTO a/TFOMUHUS
Maccoi 226 r monyueH Bogopos oosemoMm 4,48 11 (H.y.). OnpesiesiiTe MacCOBYIO
JIOJTF0 TIpUMeceid, YMCTOro MeTasia B obpasije ¥ MacCy KMC/IOThI, KOTopast Obljia

3aTpauyeHa Ha peakirio

3aganue Ne 5 [Ipu Bzanmopencteun 30 r pactBopa rusipokcya Hatpuss NaOH

Maccou 40 r ¢ uutparoMm amomunus AI(NO;);

Maccor 213 r ¥ MaccoBOH Jjonen

PAaCTBOPEHHOT'O B HEM BEIIE€CTBA 15% , BbIIIa/I OCaJ0K, OIIpefe/inTe €ero MdcCcy 1
UnCJ/I0O MOJIEKYIIL.
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Bapwuanr 8.
3apanue Ne 1 BeIronmHUTe pacueThl BCeX YETHIPEX 3a/iay U JaHHbIe
3aHecuTe B Tabnuily:

®opmyna | MonsipH | MonspHbiv Yucno Kosmmuect | Macca | O6wbé | Unci
BellleCcTBa as 00béM, Vi | ABorazipo, Na BO B - Ba, M YaCTul
macca, BeleCTBa, m rasa, N
M v \"
1 2 3 4 5 6 7 8
3agaum:
1) Kakoe KOJIMUeCTBO BELeCTBa, YHUC/IO YaCTHUL] U MacCy coctasiseT 16 m° Ne?
2) Onpegenvite Maccy ¥ o6bem  15-10° mosnekyn Berectea Fe(OH)s
3) PaccuuraiiTe Maccy v uiciio yactul, 226 mmosneit BeijectBa H.SO;
4) Kakoe Ko/iMueCTBO BellleCcTBa U UMC/I0 YacTul] cogep>xutcs B 25 Kr Ca(NOs);
3aganue Ne 2 BpIuMc/MTe COCTaB HUTPATa aJIIOMUHMA B MaCCOBBIX
nonsax o (%)
3aganue Ne 3 PacumTaliTe OTHOCHTE/IbLHYIO IVIOTHOCTh BOAOPO/A IO
KHC/10/10y
3apanue Ne 4 [Ipu pacTBOpeHHU B CEPHOU KHCJIOTE 3arpsi3HEHHOTO XpoMa
(IIT) maccoii 26 r omyueH Bogopog oosemoMm 4,48 11 (H.y.). OnipeneniTe
MacCOBYIO JIO/T0 TIpUMecel, UNCTOTo MeTasiia B 06pasije ¥ MacCy KUCJIOTHI,
KoTopasi Obl/la 3aTpaueHa Ha peakIiio
3aganue Ne 5 [1pu B3anmopenictBun 40 r pacTBOpa rMAPOKCH/A Kamus
KOH c nutpatom esne3a (II) Fe(NOs), maccori 180 r u maccoBoii fosei
pacTBOPEHHOTO B HeM BeljecTBa 27 % , BbIlaa 0Ca/i0K, OTIpeJe/iuTe ero Maccy 1
YMCJI0 MOJIEKYIL.
Bapwuanrt 9.
3apanue Ne 1 BeinosiHUuTe pacyeThl BCeX YeThIPEX 3a/au U JaHHbIe
3aHecuTe B Tabmuily:
®opmyna | MonsipH | MonspHbiv Yucno Kommuect | Macca | O6wé | Yucs
BellleCTBa as 00béM, Vi | ABorazipo, Na BO B - Ba, M YaCTul
Mmacca, BellleCTBa, m rasa, N
M v \"
1 2 3 4 5 6 7 8
3agaum:

1) Kakoe KOJIMUeCTBO BEI[eCTBa, YHUC/I0 YaCTUI] U MacCy coctassieT 26 m° O,?
2) Onpegenvte Maccy 1 06bem 28-10%° mosnekyin Beijectsa Hs PO,
3) Paccuuraiite maccy v unciio yactul 156 mmonen BemjectBa KNO;
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4) Kakoe K0/IMUeCTBO BelleCTBa U UMCJIO YaCTUL] coflepKUTCs B 27 Kr BaSO,

3aganue Ne 2 Brpruncivre cocTaB Cy/ab()aTa aMMOHHUA B MaCCOBBIX JOMSIX M
(%)

3apganue Ne 3 PacumTaliTe OTHOCHTE/IbHYIO IVIOTHOCThH @30Ta MO BOAOPOAY
3apganue Ne 4 [Ipu pacTBOpeHUM B COMSTHOW KHCJIOTE 3arpPsi3HEHHOTO Ka/bLUs
Maccoi 26 T rosiyueH Bogopog, oobeMom 4,48 i1 (H.y.). Omnipefesiite MaCCOBYHO
JIOJTFO TIpUMeCei, YMCTOro MeTasia B obpasije ¥ MacCy KMC/IOThI, KOTopast Obljia
3aTpayeHa Ha peakLiiio

3aganue Ne 5 Ilpu B3anmopetictBur 120 r pacTBOpa TUAPOKCHAA Oapust
Ba(OH), c cynbgarom xesne3a (II) FeSO, wmaccor 152 r u MaccoBou fonen
pacTBOPEHHOI0 B HeM BelrjecTBa 17 % , BbIIaj 0CajoK, OIpe/ie/iTe ero Maccy u
YMCJI0 MOJIEKYJI.

Bapuanrt 10.
3apanue Ne 1 BrInosiHUATE pacyeTsbl BCeX UeThbIPEX 3a/iau U JaHHbIe
3aHeCcHTe B TaOMMIy:
®opmyna | MonspH | MonsipHbIU Yuco Komuuect | Macca | O6bé | Yucs
BellleCcTBa ast 00béM, Vi | ABorazipo, Na BO B - BQ, M YacTul
Mmacca, BellleCTBa, m rasa, N
M v \"

1 2 3 4 5 6 7 8

3agaum:

1) Kakoe KO/IMueCTBO BeILeCTBa, YUC/I0 YaCTUI U Maccy cocTasnser 14 m° N,?
2) Omnpezieniute Maccy v 00bem 12-10* monekyn Bewjectsa NaF

3) Paccunraiite Maccy u uniciio yactuy 216 mMmoned BewjectBa MnCOs;

4) Kakoe Ko/MueCTBO BelllecTBa U Unc/o yactul cogep>xutcs B 37 kr Fe(OH),

3aganre Ne 2 Brrumcoiure coctaB rupokcuaa mapradia (II) B maccoBbIx
Jnonsix o (%)

3apganue Ne 3 PacumTaliTe OTHOCUTE/IbHYIO IVIOTHOCTh MPONAaHa Mo BOJOPOAY
3apanue Ne 4 [Ipu pacTBOpeHHM B CEPHOU KHUCJIOTE 3arpsi3HEHHOTO »KeJle3a
Maccoi 226 r monyueH Bogopos oobemoMm 4,48 11 (H.y.). OnpesiesiiTe MacCOBYIO
JIOJTFO TIpUMeCei, YMCTOro MeTasia B obpasije ¥ MacCy KMC/IOThI, KOTopasi Obljia
3aTpauyeHa Ha peakLUio

3apanue Ne 5 [1pu B3aumogerictBuM 45 T pactBopa rugpokcuaa Hartpuss NaOH
c xnopugaoM xpoma (IIT) CrCIls; maccou 158,5 r u MacCoBOM 0Jield paCTBOPEHHOIO
B HeM BeljectBa 14 % , Bbiras 0cafjoK, OTrpeJe/iiTe ero MacCy U YUC/I0 MOJIeKYJI.

4. KOHTPO/IbHBbIE BOIIPOCHI
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[atiTe onpesiesieHye CieyIOIMM 3aKOHAM XUMUM:

3aKOH ABOTa/Ipo, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH COXPAaHEeHHs SHepPTUH.
5./loMaimHee 3ajaHWe: TIOBTOPUTh TeOPeTHMUECKUHd MaTepudas 10  TeMe
TIPAKTUUeCKOU pabOTHI.

NucTpykipusa
110 NMPAKTUYEeCKOMY 3aHATUIO Ne 6

Tema: Cocrap/ieHre 3/1eKTPOHHBIX (POPMYJT U rpauuecKrUx CXeM aTOMOB U HOHOB
XUMUYECKUX 3JIEMEHTOB.

Ienb padoThi:

-U3y4UTh 3JIEKTPOHHbIE U rpadrueckre cxeMbl (hOPMY/ aTOMOB;
-popMHupoBaHMe  yMeHMM  0OydYalollMXCs  3alucbiBaTb  37IeKTPOHHbIE
KOH(UTypaljuy aTOMOB 3/ieMeHTOB [-1V 1ieprozioB U oripeensiTb 371eMeHT I10
3JIeKTPOHHOU KOH(UTypalyMy aToMa.

-[IOBTOPUTH U 3aKPENUThb 3aKOHOMEPHOCTH TIOBE/IeHHUsI 3JIEKTPOHOB B aTOMe, UX
Ayanusm;

- TIOBTODUTh M 3aKPENUTh TOHATUS 00 OpOWTaMsiX M KBAHTOBBIX UHCJIAX,
XapaKTepu3yIol[UX COCTOSTHME 3/IeKTpOHAa B aTtoMe, 3aKOHOMEpPHOCTH
pacripe/iesieHUst 37IeKTPOHOB 110 OpOUTaIsIM ¥ B3aUMOCBSI3b UX CO CTPYKTYpOM
TepruoInueCcKor CUCTeMbl XUMUUeCKUX 3yieMeHToB (IICXDJ) [.11.MeHgeneeBa.

JTarnbl 3aHATUSA:
1. OnopHbIe NOHATHSA TEOPeTHYeCKOro Marepuasia

DJIeKTPOHBI B aToMax 00/1a/]at0T pa3/IMUHbIM 3arlacoOM SHepruu U
[IBOMCTBEHHOM MPUPOAOW. DTO MaTepuasbHble YaCTULIbI C OUeHb He3HAYMTEeTbHOM
MacCOU, U OJHOBPEMEHHO MX MPeZCTAaB/ISI0T KaK J1eKTPOMarHUTHbIE BOJIHBI C
orpezie/IeHHOM YaCcTOTOM KonebaHui.

O/eKTPOHbI HAXOASTCS JIMIIb B ONpe/ie/IeHHbIX KBAHTOBBIX COCTOSIHUSIX (KBaHT
— MOPLUSl SHEPTUM), COOTBETCTBYIOLLMX 3HAUEHUSIM SHEPTUU CBSA3U C SPOM.
ComtacHo Teopuu M.I11aHKa HCyCcKaHUe 371eKTPOMarHUTHBIX BOJIH He HellpephbIBHO.
ATOMBI MOT/IOLIAKOT U UCITYCKAIOT SHEePTUI0 MOPLUSIMU — KBaHTaMu. Bcs
COBOKYITHOCTb CJIOXKHBIX JIBM)KEHHM 3/IeKTPOHA B aTOMe OIMChIBAeTCS YeThIPbMSI
KBAHTOBBIMHU UKC/IAMU: TJIaBHBIM N, IOOOUHBIM |, MAaTHUTHBIM M Y CIIUHOBBIM S.
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I'naeHoe KeaHMoOBOe YUC/I0 N OTpefiesisieT SHePryio 37IeKTPOHa Ha JJAHHOW opbuTanu
Y CTeleHb y/ajaeHus OT sfpa. 3HaueHusi n = 1, 2, 3... 0603HauaroT 371eKTPOHHbIe
cnou: 1-1i (n=1)-K,

2-i (n=2)-L w nanee — M, N, O, P, Q.

ITo6ouHoe (op6umasnbHoe) K8aHMo8oe Yucao | mpuHUMaeT 3HaueHust oT 0 710

n — 1. OHo onipefienisieT hopMy atomHoi opourtasnu. I1pu I = 0, He3aBUCUMO OT n, —
cdepuueckasi hopma (s-opbutanb); ipu | = 1 — ranTesieobpa3Hasi popma
(p-opburans); ripu | = 2 — hopMa po3eTKH WM CI0KHOM raHTesu (d-opouTarn).
MazHumHoe KeaHmMoOBoe YUC/0 M OTIpe/iesisieT MoJIoKeHHe aTOMHOM opOuTasu B
TPOCTPAHCTBE OTHOCUTE/IbHO BHELLIHEIO0 MAarHUTHOTO WX 3JIEKTPUYECKOTO MOJIS.
KaxgoMy 3HaueHHt0 [COOTBETCTBYyeT

21 + 1 3Hauenuit m (ot —I go +I).

CnuHo80e K8aHmMoeoe YUC/0 S OTPaKaeT COOCTBEHHBI MOMEHT KO/TMYeCTBa
JBUKeHud 3/1eKTpoHa. OHO MOXKeT TPUHUMATh [iBa 3HaueHus: +1/2 v —1/2.

O

S=OPIHTLIER

d=0pIHTANE [OPIHTAILL

PaCHPEI[EJIEHI/IE JJIEKTPOHOB 110 KBAHTOBBIM YPOBHAM
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Makcu- | Maxkcu-
. MAMBHOE | MATBHOE
Cwni-
nek- | nap- Kean- : YHCNO YHENO
[Nobou- Map- i
TPOH- Hoe TOBOE AMCKTPO- | FNCKTPO-
HOE HOE
Ha# KBH- COCTO- MarnuTHoe KBAHTOBRDE ) HOR HOR
KEIHTO- ) YHCIIO
obo- | ToBRDE AHHE YHCAD 2 - Ha Hil
. ) BoC R opoH- | .
JOYEA | YHCIO - AMEK- g 3Hepre- SHEPIe-
) yueno & raacii
(croi) e TPOHA e THYECKHX | THYSCKHX
NOIYVPOR- | YPOBHSX
HsLX 24°
A | 1] 5 { | 2 2
] i 1] | 2
L 2 4 8
| Y +1,0, =1 3 B
] i 0 1 2
A i | A +1.0, =] it 9 i 1%
2 & +2,+1,0, =1, =2 5 10
] j 0 | 2
| Ve +1,0, -1 3 f
! 4 16 ' 32
2 d +2, +1,0, -1, =2 5 10
3 Va +3,+2, +1,0, -1, -2, 3|7 14

[Mogo6Ho Mmoboii crucTeMe, aTOMbI CTPEMSITCSI K MUHUMYMY HEpPTUd. JTO
JOCTHUTAeTCs TIPU OTIPe/Ie/IEHHOM COCTOSTHUHM 37IEKTPOHOB (pacmpe/iesieHHe 10
opOuTassiM), KOTOpoe MOXKHO OLIEHUTh Ha OCHOBE CJIEYIOIIUX 3aKOHOMEPHOCTEH.

Ipunuun [Taym. B atome He MOXKeT ObITb JBYX 37IEKTPOHOB C OZIMHAKOBBIMU
3HaueHUsIMU YeThIpeX KBAaHTOBBIX urces. Ha ofjHOM aToMHOM opOuTanu He MOXeT
ObITH O0JIee IBYX 371EKTPOHOB C TIPOTUBOIIOJIOXKHBIMU CTIMHAMMU.

IIpaBwio XyHpaa. DeKTPOHBI pacIioyiararoTcsl Ha OJMHAKOBBIX OPOUTA/IAX TaKUM
00pa3om, uToOBI CyMMapHbIH CITUH ObI/T MAaKCMa TbHBIM.

IIpaBuio KineukoBckoro. [Tops0K 3ano/1HeHUs: SHepreTUueCKUX COCTOSHUM
onpeje/nsieTcsd CTpeM/IeHheM aToMa K MUHMMa/IbHOMY 3Ha4eHUIO0 CYMMBI T7IaBHOTO U
10O0YHOT0 KBAaHTOBBIX UKMCeJI, IPUYeM B Tipe/iesiax GUKCUPOBAHHOTO 3HaueHus n+ | B
TIePBYIO Ouepe/ib 3arlo/HATCS COCTOSHUS, OTBevarollie MUHMMAaJ/IbHbIM

3HAYEeHUsIM M.

COOTBETCTBEHHO CYIL[eCTBYET C/IeYIOIIHI TIOPSIIOK 3ar0/IHEHUsT 3/TeKTPOHHbIX
opbuTasei (cxema).

ITopsoK 3amo/THeHHs 3/IEKTPOHHBIX opOuTanei
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TTPABHWJIA 3AIIOJTHEHUS 3JIEKTPOHAMMI AO, IIOJIYPOBHEM,
YPOBHEU

1) Ha ogHort AO MOTyT HaXoAuThC TOMBKO [JBA a1eKTpoHa, KOTOpble BPAILlArOTCS
BOKDYT CBO€M 0CH B MPOTUBOIO/IOXKHBIX HarpaB/ieHUsiX (YC/I0BHO: TI0 YaCOBOU
CTpeJIKe Y TIPOTUB YaCOBOU CTPeJIKe) — 3IeKTPOHBI C MPOTUBOIOIOKHBIMHU
CIIUHAMMU.

2) B mipefiesiax moflypoBHSI aTOMHbIe OpOUTAITH 3aTIOTHSFOTCS OAMHOUYHBIMU
3/IeKTPOHaMHU C Mapasiie/lbHbIMU CIIMHAMU, M KOTZia BCe OpOuTamu JaHHOTO
TIOZYPOBHS OyZIyT 3aHATHI, MIPOMCXOAUT CTIapUBaHKe TIOC/IeHUX

3) DJIeKTPOHBI CTPEMSTCS 3aHITh SHEPreTUUeCKU BLITOHOE MOI0)KeHHe B
3JIEKTPOHHOU 000/10UKe, PYKOBOZICTBYSICh MPABU/IOM HaMeHbIIIeil YHePrum.
Pacnonoxkum AO B riopsiike BO3pacTaHUsi 3HaUeHUM UX SHEPryiu, KOTopast
onpepensiercss cymmon: (Ne YPOBHS + unciio, KOTOpoe COOTBETCTBYET
TIOAYPOBHIO):

s(0),p(2),d(3),f(4)

CocraBbTe CXeMbl 3/IEKTPOHHOTO CTPOeHUS, 3/IeKTPOHHbIe (DOPMYJIbI 1
rpaduueckue 3/1eKTpOHHbIe (POPMY/IbI aTOMOB C/IeIyHOIITUX XUMHUUeCKUX
snemeHTOoB: Ca, Fe, Zr, Sn, Nb, Hf, Pa.
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Jbis yrmpormienus rpadHUecKux HICKTPOHHBIX (GOopMyIT aToMOB 0003HAMHM

YCIIOBHO TpadHMYecKyro 3IeKTpoHHYI0 GopmMyiy aprona |Ar| u e 6yxeM uso-
OpaskaTh 110,y POBHH, KOTOPHIE ¥ 3THX ATOMOB HE 3aIlOJIHSIOTCS.

3P‘W ) 2.
35N
wAr Zo/NININ
2s
1s
20Ca 152572p°35°3p°4s”
2 8 8 2

o
»Fe 15°25°2p°3s*3p°3d°4s

2 8 14 2

4s
3d/N{ T[T 111
[

4021 15*25*2p%35*3p°3d'%4s°4p°4d*5s”

2 8 1810 2

SSﬂl

AL

4d
NINMN
N

4s
NN

3
lAr

[N

®dpoHTaNBLHAA padoTa.

IIpumep. PaccmoTpeTs TiprMeHeHue npaBu/ia KiieukoBCKOTo /i onpeeieHust
pacrpe/iesieHUst 37IeKTPOHOB 110 opbuTasisiM B atoMax Kanus (Z = 19) u ckanaus (Z =
21).

PeweHue

ITpu pacripeiesieHUH 3JIEKTPOHOB 10 OpOUTasIsiM B aroMe K COOTBETCTBEHHO
ripaBuy K/ieukoBCKOTO MpeAriouTeHre 0TaeTcss opouTamu 4s, T. K. CyMMa KBaHTOBBIX
yncen n + | papHa 4 + 0 = 4 (ec/mm cpaBHUTH € opbuTaneio 3d, Ton +1=3 + 2 =15).
Opb6uTanb 4s uMeeT MeHbIIlee 3HaueHue n + 1. [ToaTtomy 3nekTpoHHast popmyiia
KaJTust:

15°2s*2p°®3s°3p°3d°4s’.
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[IpeaiecTBYIOLANW CKaHIUIO 371eEMEeHT Kasibluik (Z = 20) umeeTt ciefytoliee
pacripeiesieHye 3/IeKTPOHOB 110 opbuTassim:

15°25*2p°®3s°3p°3d°4s°.

13 opoutaneit 3d (n+1=3+2=5)udp (n+1=4+ 1=>5) npu pacripeseneHuu
5/IEKTPOHOB B aTOMe Sc OT/aeTcs rperouteHre opburtanu 3d, Kak UMetoLeid
MUHUMa/IbHOe 3HaueHue n = 3 TIPU OJJUHAKOBBIX CyMMaX KBAaHTOBBIX urcen n + [ = 5.

OnekTpoHHasi (opMyra aToMa CKaHJUsI:

15°2s°2p°3s°3p°3d'4s*4p’.

#'ﬂ

SN 5% 8
¥Sc (2) 2 8- @y -
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n=1 n=2 mn=3 n=4
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2t %n[n[n
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3.AuauBuya bHas padora (3aaHus [Jisd MHAVUBUAYATbHOTO PeIlieHus ).

3aganue. Ha ocCHOBaHMM IT0/I0)KEHHUSI XUMHUeCKUX 3/1eMeHTOB B [ICXO u
3aKOHOMEPHOCTeM pacripeie/ieHus 3/IEKTPOHOB 10 OpOUTAIsIM pacCMOTPETh

0COOEHHOCTH 37IeKTPOHHOMN CTPYKTYDHI:

a) anemeHnToB III nepuoga TICXD3;
6) anemenToB IV nepuoga TICXO.

4. KOHTPOJ/IbHBIE BOIIPOCHI
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1. XumuyueckoMy 3/ieMeHTy 3-To nepuoga VA-rpyrribl COOTBETCTBYeT Cxema
pacripeie/ieHUs1 3/IEKTPOHOB 10 CJI0SM:

1)2,852)2,8,33)254)2,3

2.TTopsAKOBBIM HOMEp XMMUYeCKOrO 37ieMeHTa B meproanueckou cucreme J1.11.
MeHjeneeBa COOTBETCTBYET:

1) 3apsiny sigpa B aToMe

2) 3HaUEHHUIO BhICIIIE BaJIGHTHOCTHU 3/IeMeHTa 10 KHUCIOPOAY

3) uMcny 371eKTPOHOB, HeJJOCTAIOIIUX /10 3aBepIleHUs] BHEIIIHEro C/10s1

4) yucy 371eKTPOHHBIX C/I0€B B aTOMe

3. OnipepienivTe TI0/I0’KE€HKE 3/IeMeHTa B MepUOIUYeCKOUN cucTeMe (Tepro/, Tpymnmna,
MO/rpyMria) Mo /IeKTPOHHOU (hopMyJ/ie U Ha30BUTE €ro:

1S*2S*2P°3S*3P*

4. CoctaBbTe rpauueckyro GopmMy/ny 37eMeHTa C 371IeKTPOHHOU (HhopMysion
1S°2S%2P°3S°3P* 1 nokaskuTe BCe BaJIeHTHBIE COCTOSHUSA JAHHOIO /IeMeHTa.

5. Homep rpymmel B [Teproauueckoit cucteme [1.M1.MeHzenieeBa COOTBETCTBYET:
1) unciy 371eKTPOHOB B aTOMe

2) 3HaUEHHIO BBICIIEN BaJIeHTHOCTH 3JIeMeHTa T0 KUC/I0POAY (TO/IBKO [i/1s1 T/IaBHBIX
MO rpyTn)

3) urcny 371eKTPOHOB, HeZJOCTAIOIIUX [I/Is1 3aBePIleHHs] BHEIIIHETO 3/IEKTPOHHOTO
cros

4) yucy 371eKTPOHHBIX C/I0€B B aTOMe.

6. Homep nepuopa B [lepuognueckor cucteMe /1.M1.MeHiesieeBa COOTBETCTBYET:
1) 5/1eKTPOHOB B aTOMe

2) 371eKTPOHOB BO BHELLIHEM CJIO€ aTOMOB

3) uncy 371eKTPOHOB, HeZOCTAIOIIUX IO 3aBePILIEeHUS] BHEILIHEro CJ10s1

4) 4KCJTy 3aroHSIeMbIX 3JIEKTPOHHBIX C/I0€B

7. B mepuoze C yBesiMueHueM IMopsAAKOBOIO HOMepa XUMHUYeCKOro /1eMeHTa
TIPOMCXOLUT:

1) ymeHbI1IeHYE 3apsifia siapa

2) ycuneHue MeTa/lsInueCKUX CBOMCTB

3) yMeHbllleHWe aTOMHOTO pajinyca

4) yMeHbIlIeHHe YKC/ia BaJleHTHBIX 3/1IeKTPOHOB

8. Pagnyc aToMOB yBe/IMUMBaeTCs B Py 3/1€MEHTOB:

1) H-Li-Na 2) K-Na-Li 3) Na-Mg-Al 4) Be-Ca-Mg

5./lomaniHee 3afjaHue: NIOBTOPUTh TeOPETUYECKUM MaTepuas Mo TeMe
TIPAKTUUeCKOU paboThl.
Nucrpykiusn
110 NMPAKTUYECKOMY 3aHATUIO Ne 7

Tema: PacueTsl C UCII0/Ib30BaHHUEM TTOHSTHS AO0JIM 1 Ha COCTaB cMeceH.

Ienb padoTki:
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-CYII[eCTBEHHO PaCIIUPUTEL KPYT ajarebpanueckux 3a4au C XMMAUYeCKUM
cofiep>KaHHeM;

-[10Ka3aTh BO3MOXHOCTb PeIleHusT XMMUUeCKOU 3a/jaul ajredpandeCcKum
CII0CO00M;

-Hay4uTh Jle/IaTh 0CO3HAHHBIM BEIOOD CrIocoba U MeTo/ia peleHus 3a/1au Ha
yPOKe XHUMUHU;

-[I0Ka3aTh Ha/IMuKMe MEeXXIIPeJMEeTHbIX CBSI3ei B 00/1aCTH XUMHUH U
MaTeMaTHUKH

JTanbl 3aHATHSA:
1.0OnopHbIe NOHATHA TEOPeTHYeCKOro Marepuasia

KonnuecTBeHHbIM COCTaB pacTBOPA BbIPa)KaeTCsl ero KOHL|eHTpaLyeu,
KOTOpasi UMeeT pa3Hble (hOpPMbI BbIpaykeHHs1. Yallle BCero UCIoyib3yrT MacCOBYHO
KOHLIEHTPaLMI0 WIA MaCCOBYHO JI0/TF0 PACTBOPEHHOTO BellecTBa. BcrioMmHuM
MaTeMaTuuecKyro (popMysy /sl BbIpa)KeHHsI MaCCOBOM 10/ PACTBOPEHHOTO
Bell[eCTBa.

1. MaccoBas 0751 paCTBOPEHHOTO BellleCTBa 0003HauaeTcss — W p.B.

2. MaccoBasi j0/151 paCTBOPEHHOTO BeIleCTBa — 3TO OTHOLLIEHHEe MacCChl
pPacTBOPEHHOTO BelllecTBa K Macce pactBopa: W (p.B.) = m (p.B.)/m (p-pa) X
100%.

3. Macca pacTBopa CK/IaJbIBaeTCsi U3 MacChl pACTBOPEHHOTO BellleCTBa U
Macchl pactBopuTensi: m (p-pa) = m (p.B.) + m (p-7151)

4. dopmyrna i1 MacCCOBOM JI0/T paCTBOPEHHOTO BelljeCTBa Oy/leT BBIVISETh
cenytoium obpazom: W (p.B.) = m (p.B.)/ m (p.B.) + m (p-7151) x 100%

5. TlpeoGpa3yem JaHHYIO (OPMY/Y U BBIPAa3UM MaccCy pacTBOPEHHOTO
BellleCcTBa ¥ Maccy pactBopa: m (p.B.) = w (p.B.) x m (p-pa)/100%, m (p-pa)
=m (p.B.)/w (p.B.) X 100%

OueHb yacTo B paboTe XUMHUUECKHX JTabopaTopuii IPUXOJUTCSI TOTOBUTh
pacTBOPHI C Orpe/ie/IEHHOM MacCOBOM j0Jiel paCTBOPEHHOTO BellleCTBa
CMeIllMBaHKeM JIByX PaCTBOPOB W/ pa30aBiieHreM KpPEeITKOro PacTBOpPa BOIOM.
[Tepen mpUroToB/IeHWEM PaCTBOPA HY>KHO TIPOBECTHU OTpe/ieIEHHbIe
apudmeTHyecKre pacuéThl.

MMpaBUWJ/I0 CMELIeHUs:

. Mwitmywr=msws

. III1W1+IH2W2:(II11+H12) W3
. IMw;tmewo=m;wi+mows
. MW i-IMiW3=IMx)Wo-IIH) W2

. m1(W1-W3):m2(W3-W2)

. ml/m2=(w3—w2)/(w1—w3)
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BBIBO/]. OTHO1IeHKe MacChl IIepBOro pacTBOpa K Macce BTOPOro PaBHO
OTHOLLIEHWIO PA3HOCTU MAaCCOBBIX JI0/IeM CMeCHU U BTOPOTO PacTBOpPA K Pa3HOCTU
MaCCOBBIX J]0JIel TIepBOr0 pacTBOpa U CMeCH:  mMy/My=(W3-W,)/(W31-W3)

2.®poxTanbHas pabora.

3agaua. Cko/lbKo rpaMM Ho/ia ¥ CITUpTa HY>KHO B3AITh /1151 purotosierus 500 rpamm 5%-Hoit

HMO/IHOM HAaCTOMKU?
JAHO: PEIIIEHUE:
M (p-pa)=500r. | W (p.B.)=m(p.B.)/m(p-pa)

W (p.B.)=5%=0,05| W (p.B.)=m(I2)/m(HacT.)

HANTU: m (I12)=W(p.B.)x m(HacT.)
m(I12)="? m(12)=0,05x 500 r.=25r.
m(crmupTta)=" m(p-pa)=m(I2)+m(cnupra)

m(crupTa)=m(p-pa)-m(I12)

m(crmpta)=500 r.-25r.=475
L.

OTBET: m (I2)=25r., m (cnupta)=475T.

3agaua. CMmeranbl 100 rpamM pacTBOpa € MacCOBOM Jj0Jieli HEKOTOPOT'O BellleCTBa
20% u 50 rpaMm pacTBOpa C MacCOBOM /io/iel 3Toro BeljectBa 32%. Briuncivre

MacCCOBYIO /I0/TF0 PACTBOPEHHOTO BellleCTBa BO BHOBb MOJTyUEHHOM pacTBODe.

Permm 3Ty 3ajjauy, UCIO/b3Ys TIPAaBUIO CMeLleHHsl.

3aruiiieM ycioBUe 3a/iaudl B Tabuily:

1 2 3
PacTBOp PacTBOpP PpacTBOP

Macca pactBopa m;=100 m,=50r. mz=m;+
I. mp

MaccoBas foJig pacTBOpEHHOrO Bemjectsa % W;=0,2  W,=0,32 W53

Macca pacTBOpEHHOI0 B-Ba B pacTBOpe mi;wi myW» M3W3

Permm 3a/iauy, UCI0Jb3Ysl TIPAaBU/IO CMELLeHUSI:

miwi;+tmywor=1mMs3wsy
m1w1+m2W2=(m1+mz) W3
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miwi;+tmywy=m;ws+myws
MiwW1-IN1W3=IMxW-111oW>
m;(W1-ws3)=ma(W3-w>)
ml/m2=(W3-Wz)/(W1-W3)

BBIBO/I. OTHO111eHre MacChl IepBOro pacTBOPa K Macce BTOPOTO PaBHO
OTHOLLIEHWIO PA3HOCTU MAaCCOBBIX JI0/IeM CMeCHU U BTOPOT'0 pacTBOpPa K Pa3HOCTU
MacCCOBBIX [10JIeH TIepBOTO pacTBOpa M CMECH: my/My=(W3-W>)/(W1-W3)

100:50=(ws3-0,32):(0,2-ws3)
100(0,2-w3)=50(w3-0,32)
20-100W3:50W3-16
20+16:50W3+100W3
36=150w;

W3=0,24

OTBET: maccoBas [j0/1s1 paCTBOPEHHOIO BellleCTBa BO BHOBbB I10/lyYeHHOM
pacTtBope cocTtassieT 24%.

OTy 3aJjauy MOXKHO PeIlNTb, UCTIONB3Ys anrebpandeckre mpeobpa3oBaHUS:
PEIIIEHUE.

1.Havigém maccy pacTBOPEHHOTO BellleCTBa B KaXK0M U3 PACTBOPOB:

20% ot 1001 32% o1 50 T

0,2x100=20(r) 0,32x50=16(T)

2.Haipém maccy pacTBOPEHHOTO BeleCTBa B CMeCH:

20+16=36(r)

3.Haipém maccy pactBopa:

100+50=150(r)

4.ITycTb KOHL|eHTpaLUs TT0JIy4YeHHOT'O pacTBOpa cocTaBrsieT X%, Torja mMacca
PaCcTBOPEHHOTO BellleCTBa B CMeCH:

X% ot 150 T

0,01Xx150=1,5X

5.CocTaByM ypaBHeHMe U peLlnM ero:

1,5X=36

X=36:1,5

X=24

OTBET: koHLeHTpaLus M0JyYeHHOro pacTBopa cocrasisieT 24%.

B KypcCe XMMHWH BCTPEUAKOTCS 3a1d4UH, pEIeHNEe KOTOPbIX MO>XKHO
OCyleCTBUTH TOJIBKO MeTOA0M CHUCTEM ypaBHEHI/Iﬁ
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3agada: Cmermanu 30%-HbIM pacTBOP COJITHOW KUCIOTHI ¢ 10%-HbIM pacTBOPOM
5TOU ke KUCA0Thl ¥ nonyunan 600 rpamm 15%-Horo pactBopa. CKOBKO rpaMMm
Ka)k/[0TO pacTBopa ObLIo B3STO?

OAHO: PEIIIEHUE:

BBegém 0003HaueHuA:
e W:=30%=0,3

e W,=10%=0,1 e mycTb my(p-pa)-X r., a my(p-pa)-Y r., TOrga:
e W3=15%=0,15 o m3(p-pa)=my(p-pa)+m;(p-pa)=X+Y.

« mj3(p-pa)=600T.
Paccuutaem Macchbl paCTBOPEHHBIX B-B:
HAUWUTH:
« m;=0,3X,

« ml(p-pa)=? « my=0,1Y,

e m2(p-pa)="? e m3=600Tr. x0,15=90 .

CoCTaBUM CUCTeMY YDABHEHUM:
{X+ T=600

0,3X+0,17=50

{X=6DD-Y

0. 30a00-T 40,1 Y=20

Pemiyum nopguépKHyTOE ypaBHEHUe:
180-0,3Y+0,1Y=90

180-0,2Y=90

180-90=0,2Y

90=0,2Y

Y=450

e ecmu Y=450r., To X=600r.-450 r.=150r.

OTBET: macca 1 p-pa=150 r.; macca 2 p-pa=450r.
Perivm 3Ty ke 3afjauy MeToOM CMellieHusl. Kakor OTBeT y Bac MOTy4YrICs?
(OTBeThI CXOAATCS).

3.AnpuBuyanbHas pabora

3apaua 1. Onpenenurte maccy Bozbl B 250 r 10%-H0oro pactsopa XJ/iopyuza HaTpUs.
3apaua 2. Onpenenure Maccy xa0poBogopoga B 400 Mu1 pacTBopa COJISTHOM
KHCJIOTHI C MaccoBou fgosen 0,262 v maoTHOCTBIO 1,13 r/mi.

3agaua 3. K 200 r 14%-Horo pactBopa conu fobasusu 80 r Bogsl. Onipegenvre
MaCCOBYIO [IO/TFO COJIA B TIOJIyYEHHOM PacTBOpe.

3agaua 4. Kakoii 06bem 78%-Horo pacTBopa CepHOM KHC/IOTBI C TIJIOTHOCTBIO 1,70
r/MJ1 HaZi0 B34Th AJig npurotoBiaeHrs 500 mi 12%-Horo pacTBopa CepHOM KUC/IOTHI
c riotTHocThO 1,08 r/mn?
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3agaua 5. Kakoit o6beMm 4,65%-HoOro pacTBopa T'MIpOKCH/Ia HATPUS C TIJIOTHOCTBHIO
1,05 r/mn moxxHO nipurotoBUTh M3 50 M1 30%-HOr0 pacTBOpa rMAPOKCUA HATPUs
C TJIOTHOCTBIO 1,33 r/mn?

3apgaua 6. KosdduimeHnt pactBopumMoctu xnopara Kanus npu 25 °C paBeH 8,6 T.
OrnpeziestMTe MacCOBYO [JOJIFO0 3TOU COM B HACBILL|EHHOM pacTBope 1pu 25 °C.
3agada 7. MaccoBas 107151 oy B HacklieHHOM ripy 20 °C pacTBope Xjiopuja
Kasus paBHa 0,256. OnpesiesiiTe paCTBOPUMOCTb 3TOM cou B 100 T BOJBI.
3agaua 8. Onpeznenure Mmaccy KOH, HeoOxofumyto Ziist IPUTOTOB/eHUs 4 71 2 M
pacTBopa.

3agaua 9. Cxonbko M1 98%-Horo pactBopa H,SO. (p = 1,84 r/mi1) HeobXogumo
B34Tb [Jig ripurotosienuss 1500 mi 0,25 M pactBopa?

4. KOHTPO/IbHBIE BOIPOCHI
[IpuaymaiiTe u pelnTe 3ajjauy Ha HaXOXJeHHWe MacCOBO JIOJIU BellleCTBa B

pacTBope.

5./loMaliHee 3afiaHue: TIOBTOPUTH TeOPeTHUYeCKUI MaTepuraJl 1o TemMe
TIPAaKTUYeCKOU PabOTHI.
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NucTpykipusn
10 NMPaKTUYeCKOMY 3aHATUI0 Ne 8

Tema: PellieHre pacyeTHbIX 3a/iau 110 TeMe: «PacTBOpbI».

Ilenb paGoThl:

-03HAaKOMUTDb C OCHOBHBIMHM METO/|JaMH PeIleHHs 3a/1a4 Ha CMelliBaHKe
PacTBOPOB;

~-CYI[eCTBEHHO PacCIUPUThL KPYT anredbpanueckux 3a/au C XMMUUYeCKUM
COZlepP’KaHUEM;

-Hay4uTh JleJIaTh 0CO3HAHHBIM BEIOOD CrIocoba M MeTo/ia peleH s 3a/1au Ha
yYPOKe XHUMUHU;

-[I0Ka3aTh Ha/IMuKMe MEeXIIPeIMEeTHbIX CBsI3ei B 00/1aCTH XUMUH U
MaTeMaTHK!

JTanbl 3aHATHSA:
1.0nopHbIe NOHATHSA TEOPeTHYeCKOro Marepuasa
OcCHOBHBIE XUMHUYeCKHe OHATUA
[IpuBejleM HEKOTOpbIe yKa3aHUs K PELleHU0 3a/lau Ha PaCTBOPBI.
OCHOBHBIMM KOMIIOHEHTAaMU 3TOT0 TUIIA 3a/1a4 SIBASIOTCS:
a) MaccoBas [J0Ji1 paCTBOPEHHOI'0 BelleCTBa B PaCTBOPE;
6) Macca paCTBOPEHHOTO BellleCTBa B paCTBOPE;
B) Macca pacTBopa.
IIpeanosiararor, 4To:
a) BCe MOJTyUMBLLIHECS CMECH U CIJIaBbl SIBJISIIOTCS OAHOPOHBIMY;
0) cMelliiBaHKe pa3/IMYHbIX PaCTBOPOB MPOUCXOJUT MTHOBEHHO);
B) 00BeM CMeCH paBeH CyMMe 00beMOB CMeIIBaeMbIX paCTBOPOB;
r) 06beMbl PACTBOPOB M MacCChl CTI/IaBOB He MOTYT ObITh OTpHULIaTe/TbHBIMH.
OnpefneneHys U 0003HaYeHMS.
Maccosas dons pacmeopeHHO20 geujecmea 8 pacmeope - 3T0 OTHOLLIEHHEe MaCChl
3TOrO BelljeCcTBa K Macce pacTBopa.

Q) @-=

mig —8a)

mip — pa)

rge @ - Maccosas [0/ paCTBOPEHHOI'O BelljeCTBa B pacTBOPE;
m(s ~8a)_ Macca PaCcTBOPEHHOI0 BellleCTBa B paCTBOPE;

(P = Pa)_ pacca pacTBopa.
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CnenctBusi hopmyibl (1):
@) mie—sa) =@ mip-pal;

@) mip-pay-"E_5)

BBeseM 0603HaueHUsI:
©1- MaccoBas /10Jis paCTBOPEHHOTI'0 BelljeCTBa B IIePBOM PacTBODE;
%2 - MaccoBasi [10Ji1 paCTBOPEHHOTIO BellleCTBa BO BTOPOM PaCTBOPE;
@ - MaccoBasi 0/ paCTBOPEHHOTO BellleCTBa B HOBOM PacTBOPE, MOJyYeHHOM MpU
CMeIIIMBaHUH TIePBOTO U BTOPOTO PacTBOPOB;
m;(B-Ba), M,(B-Ba), m(B-Ba) - MacChl paCTBOPEHHBIX BEI|eCTB B COOTBETCTBYHOIIUX
pacTBopax;
m;(p-pa), my(p-pa), m(p-pa) - MacChl COOTBETCTBYOIIMX PAaCTBOPOB.
OCHOBHBIMM METOZIAMU pelleHus 33/lad Ha CMellIMBaHe PaCTBOPOB SIBJISIFOTCS: C
TIOMOIIIbI0 pacueTHOU opmysbl, “IIpaBuio cMeliienus”, “IlpaBusio Kpecra”,
rpadruecKrii MeTof, anrebpandecKuii MeTO.
[TpuBeseM orvcaHye yKa3aHHbIX METO/IOB.
1.1. C noMo1ib10 pacueTHO# popmybI
B Hammx 0603HaueHUsIX, TIOMYYUM (GOPMYITY /151 BBIUMC/IEHHS MaCCOBOM 0/A
BelriecTBa (?) B CMeCH.
1. Macca nony4eHHOro Ipyu CMellMBaHWU pacTBOpa paBHa:
m(p-pa) = my(p-pa) + my(p-pa).
2. OripefiesTMM MacChl paCTBOPEHHBIX BeITeCTB B TIEPBOM U BTOPOM PacTBOpax:
m;(B-Ba)= “lem;(p-pa), my(B-Ba)= %2 em,(p-pa).
3. CriepoBarenbHO, Macca pacCTBOPEHHOI'O Bell|eCTBa B [MOJTyYEHHOM pacTBOpe
BBIUMC/ISIETCS KaK CyMMa MaccC BeIlleCTB B UCXO/IHbIX paCcTBOpaXx:
m(B-Ba) = my(B-Ba) + my(B-Ba) = “lem;(p-pa) + ©2 my(p-pa).
4. Takum o06pa3oM, MaccoBasi [0/l paCTBOPEHHOTO BeIIleCTBa B IMOTyYeHHOM
pacTBope paBHa:

Q) - mile — e
mip — pa)
nin
o = anpy(p — pa) t aymy (p— pa)
myip — pa) tmy(p - pa)
N
awr +oakem
@) o= 2" {h ey ,
) e
rae - ™2 Macchl COOTBETCTBYIOIMX PACTBOPOB.

3ameuanwue: [1pu pelieHUM 3a/ja4u yj00HO COCTAB/ISTh CAAYIOIIYIO TabULLy.

1-u 2-U Cwmech AByX
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pacTBOp = pacTBOp PacTBOPOB

Macca pacTBopoB my m, m; + my
MaccoBas n0/s @1 oz @
PacTBOPEHHOTO

BelllecTBa

Macca BenjectBa B “lm, ©2 m, @ (m; + my)

pacTBope

1.2. “IIpaBu/io cMeLueHus”

P B ol v P
m=11 a2t

Bocronb3yeMcst popmyiioit (4): "y Ty
@iy + @y = @y g )
A, T SiE), = @ = Bkt o
Torga -7al® T @) =@ @)
G227 pnae > o,
Orcroja 72 %17 @

Takum 06pa3om, OTHOLIeHHe MacChl MePBOro pacTBopa K Macce BTOPOro PaBHO
OTHOIIIEHHIO PAa3HOCTH MACCOBBIX /I0JIeil CMeCH U BTOPOro pacTBopa K

Pa3HOCTH MACCOBBIX /I0/Ied MepBOro pacTBOpa M CMeCH.
o @, @

@, or oy, :
Mg, @ - @y

AHa/IOrMYyHO I0/1y4aeMm, 4To IIpU

3ameuanue: Popmyna (5) ynobHa TeM, UTO Ha MpaKTHKe, KaK MpaBUIo, MacChl

BeIeCTB He OTBEIINBAIOTCA, a 6QPYTCH B OIipeaejieHHOM OTHOIIEHWH.

1.3. “IIpaBuiio Kpecra”
“IIpaBuIOM KpecTa” HasbIBalOT JUarOHa/JbHYIO CXeMy IpaBu/ia CMelleHNs]
[JIs1 CIy4daeB C IByMsI paCTBOpaMU.
I pacmen, my = ma MICCOEBLE Yook [ pacmsopa

Hpacmeop  wy — T Wy — W Mzccosme daewd IT pacmeopa

CneBa Ha KOHIIdX OTPE€3KOB 3dlMMChIBAKOT MCXOAHBIE MACCOBbBIE M0J/IM PACTBOPOB
(O6I:>I‘IHO CJ/IeBd BBEPXY—6OJ'IBH_IHH), Ha repecedueHr OTPE3KOB - 3d/ldHHAA, d CITpaBd
Ha MX KOHLAaX 3dalIMCbIBAOTCA PA3HOCTHU MEXAY NCXOAHBIMUA U BaAaHHOﬁ
MaCCOBBIMU O0JISIMHA. HOJ’[y‘-IEIEMbIe MaCCOBbI€ UdCTH ITOKA3bIBAIOT B KAKOM
OTHOIII€HWHW Ha/l0 CJIMTh UCXO/JHbIE€ DAaCTBOPBLI.

1.4. I'pa¢duuecknii MeTop
OTpe30K npsiMoii (ocHOBaHMe TpaduKa) MpeACcTaBasieT COO0M MacCy CMecCH,

d Ha 0CAX OpAWHAaT OTK/IaAbIBAOT TOYKH, COOTBETCTBYIOIIIKE MdCCOBbLIM O0/ISAM
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PacTBOPEHHOTO Bell[eCTBa B UCXOAHBIX pacTBopax. CoeiMHUB NPSAMOU TOYKH Ha
OCSIX OPZAMHAT, TIOyYaroT MPSIMYI0, KOTopast 0ToOpaXkaeT (PyHKI[MOHATBHYIO
3aBUCHMOCTb MaCCOBOU [J0JIX pPaCTBOPEHHOIO BelleCTBa B CMeCU OT MacChl
CMEIIadHHbIX PACTBOPOB B O6paTHOﬁ HpOHOpHHOHaﬂbHOﬁ

eyt &@my

(@ =

.t om

'
Ly ==
1 2 x

3dBUCHMOCTHU

HonyquHaﬂ CDYHKL[I/IOHEU'IBHHH TMpsAMas Mo3BOJIAET PEIIdTh 3ad4X T10
orpeae/eHu0 MdCCbl CMEIIdHHBIX PACTBOPOB U 06paTHbIe, I10 MdaCcCe CMellldHHbIX
PaCTBOPOB HAXOAWUTH MaCCOBYIO JOJIIO HOHy‘IEHHOﬁ cMecH.

F F 3
a1, Yo arz, ¥

Q0] [

[ =

a* v . > 111] 4+ ¥

[TocTpouMm rpaduk 3aBUCMMOCTH MaCCOBOM /10JId PpaCTBOPEHHOT'0 BelleCcTBa
OT MacCChl CMeIlIaHHbIX pacTBOPOB. Ha olHOM M3 ocel OpIHAT OTKJIa[bIBaOT
TOYKY, COOTBETCTBYIOIIYIO MacCOBOM Ao @1, a Ha fgpyroit - ©2. O603HauUMM Ha
ocu abcrucce Touky A u B ¢ koopaunatamu (0,0) 1 (m; + m»,0), COOTBETCTBEHHO.
Ha rpacduke Touka A(0,0) moka3biBaeT, YTO MacCOBasi [i0/sl BCEr0 pacTBopa
paBHa “!; a Touka B(m; + m»,0) - MaccoBas 10/ BCcero pacTBopa paBHa “2. B
HarpaB/IeHUU OT TOUKU A K Touke B Bo3pacTaeT cofiep>kaHue B CMeCH 2-TO
pactBopa ot 0 0 m;+ m, ¥ yObIBaeT cofiepkaHue 1-ro pacTBopa oT m;+ m, o 0.

Taxkum oOpa3om, sirobasi Touka Ha otpe3keAB OyzeT nipeacTapiATs coboit
CMeCh, UMEIOIIYIO OJHY U Ty Ke MacCy C Ofpe/ie/IeHHbIM COZlepyKaHheM KaXK0To
pacTBOpa, KOTOPOe B/IMSIET Ha MaCCOBYHO [IOJIF0 PACTBOPEHHOTO BeleCTBa B CMECH.
3ameuanme: [TaHHBIN CTIOCO0 SIB/II€TCS HAT/ISHBIM U ZlaeT TIPUOIKeHHOe
peiiieHue. [Ipy UCT0/Ib30BaHUY MWITUMETPOBOM OymMaru MO>XHO TIO/TyUUTh
JI0CTaTOYHO TOYHBIN OTBET.

1.5. AnredOpandyecKuid MeTOf
3aZiauy Ha CMeIIMBaHHe PaCTBOPOB PEIIAIOT C IIOMOIIbIO COCTABJIEHHUS
ypaBHEeHUs WA CUCTeMbl ypaBHEHHUH.

2.®poxTanbHas pabora.

3azava 1.
B 100 r 20%-Horo pactBopa cosu gobapmir 300 r eé 10%-Horo pacTBopa.

OnpepenvTte MPOLIEHTHYIO KOHLIEHTPALUIO pacTBoOpa.
Peniienue:

1. C nomowbto pacuemHoti popmybl
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+
my (p-pa) = 100r  |Bocnonezyemca dbopuynoi (4) @ = G T @y
Mt
ma(p-pa) = 300r | momygacm
0,2-1002+01-300z _ 50z
w1=0,2 @ = =

100z + 300z 400z

= 0,125 (12,5%)

ap =01
-7

OreeT: 12,5%0

2. I'paguueckuli

i, Yo a2, %o
20—
—~—
12,5 =-=mmm |
| 10
0 300 400
OtBeT: 12,5%
3. ITymem nocnedogamenbHbIX 8bIUUCAEHUL

CKOJIbKO PAaCTBOPEHHOTO BellleCTBa COZePyKUTCS:
a) B 100 r 20%-Horo pactBopa; [100+0,2 = 20(r)]
6) B 300 r 10%-Horo pactBopa? [300+0,1 = 30(r)]

CKOJIbKO BeII|eCTBa COJIeP>KUTCS B 00pa30oBaBIlIeMCst pacTBOpe?
20r+30r=50r

YeMy paBHa Macca 00pa30BaBIIIerocsi pacTBopa?
100r+300r=400r

KakogBa mporjeHTHasi KOHLIeHTpaL[1s T1I0/lyYeHHOT0 pacTBopa?
(50/400)100 = 12,5(%)
OtgeT: 12,5%

4. Aneebpauueckutl

[TycTb X - IpoLIeHTHas KOHL[eHTpaLus M0JIy4eHHOro pacTBopa. B nepeom
pactBope cogepxxutcs 0,2¢100(r) conu, a Bo BTopoM 0,1300(T), a B 1oTyuYeHHOM
pactBope x*(100 + 300)(r) conu. CocTaBUM ypaBHeHUe:

0,2100 + 0,1300 = x*(100 + 300);
x =0,125 (12,5%)
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OtBeT: 12,5%

3ajaua 2.
Cwmeruanu 10%-Hbli1 ¥ 25%-HbI pacTBOPHI COY U Noayunan 3 Kr 20%-Horo

pactBopa. Kakoe Ko/iiuecTBO KaKZIoro pacTBOpa B KMWJIOTPaMMax ObLIO
UCII0/Ib30BaHO?
Peniierue:

1. Aneebpauueckuti

a) C moMOIIbIO0 ypaBHEHHUS:

[TycTb x (Kr) - Macca 1-ro pactBopa, Torja 3-x (Kr) -Macca 2-ro pactBopa.
0,1+x (KT) cofep>XUTcsi CoMu B 1-oM pacTBOpe,

0,25¢(3-x) (Kr) Cofep>KUTCsi COMU B 2-OM PacTBOPe,

0,2¢3 (KT) COfep>KUTCSI COTU B CMeCH.

YuuteiBasi, 4TO Macca CoJid B 1-oM 1 2-OM pacTBOpax paBHa Macce COJIM B CMeCH,
COCTaBUM U PellVM ypaBHEHHE:

0,1°x + 0,25¢(3-x) = 0,2°3;

0,15x = 0,15;

x = 1, 1kr-macca 1-ro pactBopa

3-x=3-1=2(xr) - Macca 2-ro pacTBopa.

OTBeT: 1 KT, 2 K.

6) C MoMoI1IbI0 CUCTEMbI YPaBHEHUIM

[TycTb X (KT) - KOJIMUeCTBO MEPBOTO PacTBOPA, Y (KT) - KOJIMYeCTBO BTOPOI0O
pactBopa. CrcTemMa ypaBHeHUN UMeeT BU/;

x+y=73
0lx+025y =023
OTBeT: 1 KT, 2 K.

2. I'papuueckutl.

Y r
a0y, %o i, %o
=
P 20

7
- !
]l |

0 2 3

OTtBeT: 1KT, 2KT.
3. “IIpasuno cmeweHus”
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mp-pa) = 3Kr

=101

gy = 0,25

o=102

ty, tng - ¢

_m_

@ty

Bocoonezvemca dopmynoi (5) 7

i g 2y
Ilogcrapman @, o, g, TOTYIaen:
_025-0,2 005
m,  02-01 m, 01°
my oy =005:01=1:2

CnenoBaTentHo, m) = 1T mp = 2K

|

OtEeT 1K, 2T

4. “IIpasuno kpecma”

CocTaBUM /IMarOHa/IbHYIO CXeMY

I pacmenp

I pacmenp

0,25 — 0.7 L 0,1
01— T 005

CrhegoeaTeneHo, ki, ok = 01:005=2:1.

OTBeT: 1KT, 2KT.

3ajgava 3

—_— m ?

Maccogue vach 1T pacmeopa

MACTOEBLE Y ATHIL Ipacm@opa

Cocyz eMKOCTbIO 5 J1 cofiepkuT 2 71 p%-Horo (110 00bEMY) pacTBopa COJIH.
Ckonbko muTpoB 20%-HOT0 pacTBOpa TaKOM »Ke COJIA HaZl0 HAJIUTh B COCYI, UTOOBI

TIPOLIEHTHOE CofiepyKaHue COTA B COCY/le CTaio HauOO/IbIIINM?
Permienne (rpaduyeckuii criocob)

m] r I:yi::l F
P i
wy=0,01-p FPaccuoTpemdg 3 coydad: 20f----------------- -T?_:_'-E:*
we=0,2 Iyp =20, __—
Vilp-pa) = 21 Dp=10; P
Tip=20

Valp-pay - 7
3aMeTHM, UTO I10 YC/IOBHIO, 00BbEM BTOPOT0O PacTBOpA He MPEeBbIIIAeT TPEX JIUTPOB.

Lh

20

1. Emu p < 20, TO 7151 TOTO, UYTOOBI TTOJTYUHUTh MAaKCUMaJ/IbHYIO0 MacCOBYIO /I0JTIO
BelllecTBa B pacTBope, HeoObxoaumo fo06aButh 3 1 20% - HOro pacTBopa

cony;

2. Ecnm p = 20, To npu so6aBneHUH 2-ro pacTBOpa, MPOLIEHTHOE CofiepyKaHue
COJIU B paCTBOpe He U3MEeHUTCH, C/1e[0BaTe/IbHO, MOKHO MpUiInUTh ot 0 J1 10

3 71 20% - HOTO pacTBOpa COJM;
3. Ecmu p > 20, To nipu fo6aB/ieHUH 2-r0 PacTBOPA, MIPOLIEHTHOEe CofiepKaHue

conu OyJieT yMeHbIIaThCs, T.e. TIPUINTh HY>KHO 0 1.

OtBet: 3 11, ecu 0 < p < 20, [0,3], ecu p = 20, 0, ecyiu 20 < p =100.

3ajava 4
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B 1ByX cocyzax 1o 51 KaX/Ibld COEepKUTCS pacTBOp conu. [lepBrIii cocyn
coziep>xut 311 p% - HOTO pacTBOpa, a BTOPOH - 471 2p% - HOro pacTBOpa OAHOM U
TOM >Ke comu. CKOBKO JIMTPOB HAJI0 MEePEIUTh U3 BTOPOTO COCY/la B MEPBBIM,
yTOoObI MOYunTh B HeM 10% - HbI pacTBOp cosu? TIpy Kakux 3HaueHUsX p 3aziava
ViMeeT pellieHne?

Penienuie
Vy=1n [T¥CTE X 1 ETOP OT0 PACTEORE He D0 MO IIEp EHTE B OEPEEIR COCY,
wy=0,01-p [Torma EOCHIONE20BAEITCE GOPMYI0HA (4), I0ITVIaen
= 0,01+2p D,1=D,Dlp.3+lil,[l2p-x,

3+ x
w=0,1 OTCHITA x=w.

A5-p)

Vo -t Hrax, M 1 — HeoDXO0OEMO DOJIHTE B IEpERIE pacTEOp.

A5-p)

Harvimem, nMpy KakMX 3HaUeHUAX P 3a/iaya umeet peiienue. [1o ycioButo 3agauu 5-

TH IMTPOBBIU COCYZ, COAEPKUT 371 IEPBOTO PacTBOPA, C/Iej0BaTeIbHO, K HEMY

MOYKHO TIpWIATE OT O 0 2/1 BTOPOro pacTBopa.
PR DFEY

7
Nmeem,  43-F)  Pemlas HepaBeHCTBO, IONyYaeM

Zp =10,

'--CI|-—~

e -10) ?lgpgm_

OrTBeT: B-pn 7

3.AuauBuyaibHasi padora

Pemure 3a/jauM pa3/IMYHbBIMH CIIOCO0aMHM.

1.0npepenuTe KOHLEHTPAL[MIO PaCTBOPA, MojyyeHHoro npu caussHuur 150 r 30%-
ro v 250 T 10%-ro pacTBOPOB Kakou-11b0 COMu.

2.0mpenenure, CKOMBKO HYKHO B35ITh 10%-r0 pactBopa coyu u 30%-ro pacTtBopa
5TOU ke conu st ipurotoBaenus: 500 r 20%-ro pacTBopa.

3.0mnpepenvre, CKOJIBKO HY>KHO B35ITb PaCTBOPOB coiv 60%-i 1 10%-i1
KOHIeHTpauui /51 ripurotoBiaeHus: 300 r pactBopa 25%-i KOHLIEHTpaLUH.
4.0npepenute maccy pactBopa Na,COs 10%-11 KOHIIeHTpal[M1d U MacCy CyXOro
kpuctautorugpatalNa,CO3z*10H,0, KoTopble HY>KHO B3AITh /11 IPUTOTOB/IeHUs 540
r pactBopa 15%-1 KOHL|eHTpaL1u.

5.CKOJIBKO BO/IbI HY>KHO AI00aBUTH K 250 T pacTBOpa COMHM [I/Isl TIOHM>XEHHSI eTo
KOHLIeHTpauuu ¢ 45% g0 10%?

6.CKOJIbKO CyX0i o/ HY»KHO Z100aBuTh K 250 T pactBopa 10%-ii KoHI[eHTpaluu
[J1s1 ee yBenmmueHus 10 45%?

4. KOHTPO/IbHBIE BOIIPOCHI
UTo Takoe pactBop?
Kakue BU/bl paCTBOPOB BaM U3eCTHBI?

5.lomaiiHee 3ajaHue: TOBTODUTb TEOPETUYECKUM MaTephas Mo TeMme
TIPaKTHUUYEeCKOU paboThI.
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NucTpykipusn
10 NMPaKTUYeCKOMY 3aHATHI0 Ne 9

Tema: CocTaB/ieHHe OKHC/IUTEe/IbHO-BOCCTAHOBUTE/TbHBIX peaKHHﬁ.

Ilenb paGoThl:

-TIOBTOPUTh MW 3aKPENHWTb MEeTOZ, PAaCCTAaHOBKU KO3(PUIIMEHTOB MyTeM
COCTaB/IEHUSI 3JIEKTPOHHOro 0OasaHca B YPaBHEHHUSIX OKUC/IUTEIbHO-
BOCCTAaHOBUTE/IbHBIX PeaKLIU;

-W3yYNTh Ha KOHKPETHBIX TIPUMepPax MOHHO-3/IEKTPOHHbINA METO[.

JTanbl 3aHATHS:
1.0mopHbIe NOHATHUA TEOPeTUYECKOro Marepuasia

Cpeny MHOToobOpasvsi XUMHUUeCKHX TPOLIeCCOB TepBOCTelleHHOe 3HaueHUe
/11 YejloBeKa WMeIT OKMUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE peakuuu. Takue
peakiuu JieXkaT B OCHOBe BCeX CIOCOOOB TO/yueHHs MeTa/lJioB, UX 3alllUThl OT
KOPpPO3WH, JeHCTBUSI XUMUYECKUX WCTOUHUKOB 3/1€KTPOSHEPTUH, CHHTe3a 1[e/10ro
psifla Ba)KHEUIINX TPOAYKTOB U T.I. DT peakLMd WrparoT Ba)XXHYK) DOJib U B
npupoje (AbixaHue, TrHUeHWe, ropeHWe). OHM IIMPOKO UCIOMB3YKOTCI B
aHa/IMTAYe CKOM XMWY U KOHTPOJIbHO-U3MEPHUTE/IbHOW TeXHUKe.

OrHeIeHHe [an:m HITH HOH OTAAET WIEKTPOHE, NOBLIIAET CTEMNEHE OKHCIEHHE m:l

+1 +2 +3 +4 +5 +6 +T7 4B
| ] | | |

=]
=1 0 =
=4

Boccranornenne (ﬂTO'H HITH HOIN MPHIHMACT NICKTPOIE, NONFELET CTEMENE OKHCICHAA {ﬂ]
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OMeKTPOHHbIA MeToA. CorlacHO 3TOMY MeTO/ly COCTaB/ieHWe ypaBHeHU
OKHCJIUTE/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLIU MPOBOAUTCS B C/IeAYOLer
TI0C/Ie/J0BaTe/IbHOCTH.

1. 3anuchIBalOT CXeMy peaki[iy C yKa3aHHeM MCXOHBIX U 00pa3yromuxcst
BellleCTB:

NH; + O, =+ NO + H,0.

2. OHpE,Z[EJ'IHI-OT CTermeH OKHNC/IeHUA 3JIEMEHTOB, KOTOPhIE €€ M3MEHAIOT:
-3 i ) =3 2
NH, + O, - NO + H,0.

3. CoCTaB/sIlOT YpaBHEHUS MPOL[eCCOB OKUCIEHUSI U BOCCTaHOB/IEHYS, HAXOST
UMCJ/I0 OTAdBAEMBIX U MMTPUCOEAMHAEMBIX 3JIEKTPOHOB!

=1 £ +2

N— N,

Bk (TN [IeR P T

a Y= 2 1]

0, ——— 20.
k=0 BOCCTANGR AT

4. OnpepenstoT Ko3hduiimeHTs Tiepes (GopMynaMu COeJUHEHUH, YUUThIBast
TIPaBUJIO 37IEKTPOHHOTO OasiaHca, COTIaCHO KOTOPOMY UMCJIO MPUHSITBIX U
OTJ@HHBIX 3/IeMEeHTaMU 37IEKTPOHOB OJIMHAKOBO. /151 9TOro HaXo/AT HaMeHblliee
o6miee kpatHoe (HOK) uricen riepeMelrieHHbIX 37IeKTPOHOB, KOTOPOE JIeJIsiT Ha
COOTBETCTBYHOLIIME TPOLiecCaM OKWC/IeHUs U BOCCTAHOB/IEHUS] UMCJia 3/1IeKTPOHOB:

4 Se T’\ 5¢ = N
20 y

5 +4e | O, + de — 20

5. ITocsie yMHOKeHHSI HA COOTBETCTBYHOIIHE KO3 hUI[HeHThI CK/IabIBAalOT 00a
ypaBHeHMUS:

-3 i +2 -2
4N + 50, = 4N + 100.

6. OpueHTUPYSICh Ha MOMyUYeHHbIe KO3(D(PULIMEHTHI, 3alUChIBAlOT YpaBHEHUE
peakLy B MOJIEKY/ISIPHOM BU/I€:

4NH3 + 502 = 4NO + 6H20

HoHHO-3/1eKTPOHHBIN MeTOo/]. D/IeKTPOHHO-MOHHbIE YDABHEHUS PeakLUi
OT/IMYAOTCS TEM, UTO B HUX 3alMChIBAIOTCS TOBKO T€ MOHbI, KOTOPBIE
JIeHICTBUTETbHO CYIECTBYIOT B BOJHOM pacTBope. Maoguccoluupyoiie
Bell[eCTBa B 3TUX YpaBHEHUSIX MUIIYT B MOJIEKY/IsIpHOM (hopMe (ec/iv B UX COCTaBe
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HNMEIOTCA aTOMBI 3/IEMEHTOB, U3MEHAINX B X04€e pedKLIMKU CTelIeHb OKHUC/IEHK w

)-

Harnipumep, ans peakuyu KMnO, ¢ K,SO3 B kuciiou cpepe:

3 &1

f--:-q-\\.| ‘:'1"-\'. . = I 1 '[‘
KMnO, + K,SO, + H,50, - MnSO, + K,SO, + H,0.
BJ'IEKTPOHHOQ YpaBHEHHE 3TOM peakM I10/IyUdeTCs I10 CXeME!:

+4 =
3 =2e¢ |S—=2¢e =8
A=1h
10 .7 r3
2 +5¢ | Mn + 5¢ — Mn

Dk

":.'?: + Eh-ll.h = ﬂr + EH;IEH.
BJ'IEKTPOHHO-I/IOHHOE YPpdBHE€HHE HAYMHAKOT COCTABJ/IATDH C 3dllMCH:
SO~ — 507,
MnO,” — Mn*".

a) B kucsaoli cpede uricio aTOMOB KMCI0PO/ja YPaBHUBAIOT C TTOMOILIbIO MOJIEKY/T

BO/Ibl 1 HOHOB BoZiopo/ia. B mape ¢ okuc/uTeeM 3anuchiBatOT MOHBI BOIOPO/a, a C

BOCCTaHOBHTEJIEM — MOJIEKYJIbI BO/bI. KonuuecTBo Mosei BOJbI COOTBETCTBYET

He/IOCTaTKy aTOMOB KMCJIOPO/Ia, @ UMC/IO MOHOB BoZiopofia H' mipeBbiiiiaeT MOJIbHOE

KOJIMYeCTBO BOJBI B 2 pasa:

“2e | S0 + f1,0"2, SO + 2H"

B-TTh OE-1B

[ )

Iﬂ =2y +0— (-2} ={-2) + (+2}
| i 15 s \“}
2 +5¢ | MnO, + 8H -+ Mn" + 4H,0

fE-h

(=l + (+8)+ (=5 ={+tX) + 40

5507 + 5H,0 + 2MnO] + 16H" = 550" + [0H" + 2Mn®" + 8H,0,

5502~ + 2MnO!~ + 6H* = 5802 + 2Mn** + 3H,0,
10K® 2K* 3807 10K* 2502

5K,SO, + 2KMnO, + 3H,SO, = 6K,SO, + 2MnSO, + 3H,0.

6) B3aumMozeticTBrE TeX >Ke peareHTOB — ITepMaHraHaTa Kasiusi C Cy/Ib(OUTOM Kaust

— B We/0uHoll cpede AaeT Ipyroi MPOAYKT — MaHraHaT KaJlvsi:
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KMnO, + K,SO; + KOH — K,MnO, + K,SO, + H,0.

B wenouHoli cpede 4nci0 aTOMOB KMC/I0OPO/ia yPaBHMBAIOT C TIOMOLL[bIO MOJIEKYJT
BO/ZIbI U rUAPOKCcUA-uoHOB OH ™. B cxeMe ruipoKCH/-MOHBI 3alTMCHIBAIOT B Mape C
BOCCTaHOBHUTE/IEM, @ MOJIEKY/IbI BOABI — C OKUC/IUTENIEM:

I— — =l 27— fﬁ_q\n
| —2e |SOY +20H —5 SO, + H,0

(= + =D ===+

2 +le | MnO, 1“5 MnO; ;

SO + 20H" + 2MnO; = SO + H,0 + 2MnO},
2K* 2K 2K 2K 4K”

K,SO, + 2KOH + 2KMnO, = K,SO, + H,0 + 2K,MnO,.

B) TpeTbe Hampab/ieHUe peaKLMK OCYIIeCTB/ISIeTCS B Helimpa/abHoll cpede 1
TIPUBOAUT K OKcry Maprania(IVv):

KMnO, + K,SOs; + H,O = MnO, + KOH + K,SO..

B HelimpanbHoli cpede YnC/io aTOMOB KHMCIOPO/Jja YPaBHUBAKOT C TIOMOIIIbIO
MoJIeKy/ Bozibl M HoHOB H™ mmi OH™. B nieByto uacTh CxeMbl BCerjia 3aryChbIBat0T
BOJy B KOJINUeCTBe, COOTBETCTBYIOIL[eM M30BITKY WX HeI0CTaTKy KUC/I0po/a, a B
nipaByo — MoHbl H i OH™ B KoMuecTBe, MpeBLIIIaieM B 2 pa3a Yic/ao MoJiei
H,0:

3 ~2e | SO + 11,0"7% SO + 2H*
6 =2y =0 = i=2F = (=2 + (+2}
2 +3¢ | MnO; + SH,0'2% {1n0’ + 40H

(=13 & 2=0 4 (=F) =0+ (=4

3507}‘ + 3H,0 + 2MnO;” + 4H,0 = 3503' + 2MnQO, + 6HT + 80OH",
’ ) ° 144424443
6H,0 + 20H

380 + 2MnO} + H,0 = 3802 + 2MnO, + 20H",
HK* 2K (] 2K

3K,SO, + 2KMnO, + H,0 = 3K,S0, + 2MnO, + 2KOH.

2.®poxTanbHas pabora.
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+% =3

2 - +4 =} 1]
1) HNO, - H,0 + NO, + 0,

3 =22 D
1 —de| 20 — O

4 +5 +e +
4 +lefN ———= N

OE=1h BOCCTIHORTCING

=3 +5 il wd
20 + 4N = O, + 4N,

4HNO, = 2H,0 + 4NO, + 0O,.

L] +2 +1 P 0 +3
2) Al + Fe(FeO,), — Fe + ALO,,

et Fe(r- Fe D,
i Fe 0,
+31 *le ]
|_——|+2¢ | Fe - Fe
] CK-Nb EGCCTRHORBCHHE
3/ +8e
‘_'_‘--_._‘_\_‘_‘_‘_-‘ +3 +3e- 2 1]
+6e | 2Fe ——— 2Fe
24 OK-Nb  BOCCTRHORICHHE
1] —3e-2 +3
4 —be 2A]l —— 2A]
Bl ORMCIERE

3Fe + 6Fc + 8Al = 9Fe + BAL,
SAl + 3Fe(FeO,), = 9Fe + 4Al1,0.,

a#d =}

3) HONH, + 0, 5 CO. + H,0 + N,

iii
H
e e i
uj" T.
-2 —ty +d
- ~he | C —— C
4= |-% ———
= =3e| N — N
36 H-Tb  O3IACTCHIR
1] T3l -3
9 +de 0, ——— 20

=3 =3 i 4 it =2
4C + 4N + 90, = 4C + 4N + 180,
4H,CNH, + 90, = 4CO, + 10H,0 + 2N,

152



3.AuauBuyabHas padora.

3apanue 1. 31eKTPOHHBIM METO/IOM MOA00paTh KOI(PPULMEHTHI B ypaBHEHUSIX
C/Ie[yOLIMX OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi:

1) Al + HNO3 (p&36) — AI(NO3)3 + NH4NO3 + HzO,

2) Fes, + 0, 5 Fe,0, + SO,;

3) H,C=CH, + KMnO, + H,0 - KOH + MnO, + CH,~CH,,

EILBEN l |

OH OH

SRS HIANKOEE

3apanue 2. C MOMOLLBIO 3/IeKTPOHHO-UOHHOI'O MEeTO/|a 3aKOHUYUTh YpaBHEHUS
C/Ie[yFOLUX peaKLvi:

1) KMDO4 + KN02 + KOH — KQMDO4 + KN03 + Hzo,

2) FeCl, + KMnO, + H;O — FeCl; + Fe(OH); + KOH + MnO;;

3) K,Cr,0; + HCI = CrCl; + H,O + CI, + KCL.

3aganue 3. C 1omolipl0 MeTo/ia 37IeKTPOHHOTO OasiaHca roadepure
KOB(i)(bI/IL{I/IEHTbI B YPaBHEHHAX OKHC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKumTI:
1) NH; + 0, = NO + H,0

2) PH; + Cl, = PCl; + HCI

3) CH, + Cl, = CCl4s + HCI

4) CuO + NH3 =Cu+ Nz + HzO

5) P+ N,O =N; + P,Os

6) NO; + H,O = HNO; + NO

7) NH4NO3 = Nzo + HzO

3aﬁ[aHI/IE 4. YPaBHHﬁTe cjaeayroiire peakium:

1) KMDO4 + KzSO3 + HQSO4 = MHSO4 + KzSO4 + HzO

2) KMDO4 + KzSOg + HQO = MDOQ + K2SO4 + KOH

3) KMHO4 + KzSO3 + KOH = KzMDO4 + KQSO4 + Hzo

4) KMI]O4 + st + HzSO4 = MHSO4 + KZSO4 +S + HzO

5) KzCFzO7 + SOz + HzSO4 = CFz(SO4)3 + KzSO4 + Hzo

6) KzCI‘zO7 + KI + HzSO4 = CI'z(SO4)3 + KzSO4 + Iz + Hzo

7) KMnO, + HCI = CI,t + MnCl, + KCI + H,O

4.KoHTpO/IbHBIE BOIPOCHI.

1.ITepekuch Bofiopofia CriocoOHa ObITh KaK OKHC/INUTENeM, TaK U BOCCTaHOBUTETIEM.
HatviguTe okuc/IMTeb 1 BOCCTAHOBUTENb B CJIEAYIOLMX PeaKLUSIX U yPaBHINTE UX:

1) KI + HzOz = 12 + KOH
2) Iz + HzOz = HIO3 + HzO
3) HCIO + HzOz = HCI + Oz + HzO
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2.YpaBHSIITe CeAyIOIHe Peakiuu:

1) K,Cr,0O7; + H,S + H,SO4 = Crz(SO4)3 + K,SO,4 + S + H,O

2) KZMHO4 + HzO = MHOZ + KMHO4 + KOH

3) NaBr + H,SO,4 + NaBrOs; = Br; + Na,SO,4 + H,O

4) (NH4)2CF207 = CI'zOg + NzT + HzO

YeM 0T/IMUAOTCS 3TH PeakIM 1 KdK OHH Ha3bIBAIOTCH?

S.AOMHHIHEE 3a/ilaHUe: TIOBTOPUTH TEOpETI/IHECKI/Iﬁ Marepua1 II0 TeMe
TIPaKTUUeCKOU paboThl.
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NucTpykipusa
10 NPpaKTU4YeCKOMY 3aHATHIO Ne 10

Tema: Perenue pacueTHbIx 3a7au 1o teme: «Metamib» U «HemeTasnbi».

Ienb padoTsi:

- 3aKpernwuTh YMEHHs U HaBbIKUA B COCTABIEHUH YPABHEHUH peakI[ui,
OTPaKAIOIIUX XUMUUECKHEe CBOHCTBA META/IZIOB U HEMETAJI/IOB;

- 3aKpernwTb YMEHUS U HaBBIKU B PEIlIeHUH PACUeTHBIX 3a/lau Pa3/TMUyHOrO
TUIa;

- pa3BHBaTh YMEHUS aHA/IM3UPOBATh, CPAaBHUBATh, IPUMEHSTH TeOPeTUUeCKHe
3HAHUS Ha MPaKTHKe /I/Is1 pellieHus 3a/1ad;

- pacLIMPUTb 3HaHUS yUaIUXCs 0 Criocobax pellieHus 3a7ay;

- TIOKa3aTh B3aUMOCBSI3b XUMWH, (DU3UKH W MaTeMaTHKH.

JTanbl 3aHATHSA:
1.0mopHbIe NOHATHUA TEOPEeTUYECKOro Marepuasia

Metanisl (0T j1art. «metallum» — miaxra, pyAHMK) — TpyIia 3/1IeMeHTOB,
B BHje TIPOCTbIX BeIeCTB, 00/a/lal0lMX XapaKTepHbIMH MeTa/l/TiueCKUMHU
CBOMCTBaMH, TaKWMH, KaK BbICOKWE TeIJI0o- U  3JeKTPONPOBOJHOCTE,
TIOJIOKUTE/TbHBIM ~ TemIepaTypHbiii  KO3(PQUIMeHT CONpPOTUB/EHUs,, BBbICOKAst
TIJIACTUYHOCTD Y MeTa/lJTHUeCcKuii beck.

MeTanibl IIMPOKO pacrpoCTpaHeHbl B MPUPOJie MU MOTYT BCTpeYaTbCs B
pa3/iMuyHOM BH/Je: B camMmOpoiHOM coctosinuu (Ag, Au, Rt, Cu), B BUie OKCU/IOB
(Fe;0s, Fe,0;, (NaK),OxAlOs3), conert (KCl, BaSO, Ca3PO4).), a Takke
COMYTCTBYIOT pa3nuuHbiM MuHepasnam (Cd — tuHKoBbIe pyzbl, Nb, T1 — onoBsiHHBIE

U T.h.).

du3nuecKue CBOMCTBA MeTa/l/I0B

Bcem MeranaM mpucyIM MeTa/inuueckuid Omeck (ogHako In m Ag
OTPa)XaloT CBET JyYllle JPYTMX MeTa/JIOB), TBEPAOCTh (CaMbIi TBEPAbIM MeTa/ll —
Cr, camble MSITKWe MeTaJl/lbl — I1IeJI0YHbIE), TVIaCTUYHOCTD (B psaay Au, Ag, Cu, Sn,
Pb, Zn, Fe HabmogaeTcss yMeHbIIeHWe TIIACTUYHOCTH), KOBKOCTb, TIJIOTHOCTB
(cambii nerkud Metann — Li, cambii  Tsokenblid — Os), Teio — U
3JIEKTPOIPOBOJHOCTh, KOTOPbIe YMeHbIatoTCs B paay Ag, Cu, Au, Al, W, Fe.

B 3aBUCMMOCTM OT TemIiepaTypbl KUIEHKS] BCe MeTa/l/Ibl TOAPa3Je/ssioT Ha
tyromiaBkue (Twrn > 1000 C) u nerkoriaBkue (Twn < 1000 C). ITpumepom
TYTOIJIaBKMX MeTas/yioB MoxeT O6bITh — Au, Cu, Ni, W, nerkoriaBgux — Hg, K, Al,
/n.

Cpeny MeTal/IoB MPUCYTCTBYIOT S-, P-, d- U f-3neMeHThI. Tak, S- 371leMeHThI —
sto Meta/uisl I u II rpynn ITeproguueckoii cuctemsl (ns', ns?), p- 571eMeHThl —
MeTaJllbl, pacronokeHHele B rpymmnax III — VI (ns’np'™*). Metannbl d-3/1eMeHTbI

155



UMEIOT OOJIbIIIee YKMC/IO BaJ€HTHBIX 3JIEKTPOHOB 10 CPABHEHUIO C METajlIaMU S- U
p-anementamy. OOl S71€KTPOHHAs KOH(UIypalis BaJeHTHLIX 3/1eKTPOHOB
metaiioB d-smemeHToB — (n-1)d"'’ns®. Haumnas ¢ 6 meprofa IOSBISHOTCS
MeTa/libl f-3/1eMeHThI, KOTopble 00LeJUHeHbl B ceMelcTBa o 14 sneMeHTOB (3a
CYeT CXOAHBIX XUMUUECKMX CBOMCTB) M HOCAT 0COOble Ha3BaHWs JTaHTAHOMOB U
akTUHOMZOB. OOLIasg 3/1€KTPOHHAsA KOH(PUIypALMs BaJeHTHLIX 3/1eKTPOHOB
MeTasiioB f-amemenToB — (n-2)f'4(n-1)d* 'ns?.

XuMHYecKue CBOMCTBA MeTa/l/I0B
MeTtasibl criocOOHBI pearvpoBaTh C TIPOCTHIMU Bell[eCTBaMH, TaKUMHU Kak
KUCAopo, (peakijusi TOpeHWsi), TajioreHbl, a30T, cepa, Boaopoj, (ocdhopoMm u
yTJIEPOJOM:
2Al + 3/2 O, = Al,O3 (oKcu aTrOMUHMSA)
2Na + Cl, = 2NaCl (xnopuj HaTpusi)
6Li + N, = 2Li3N (a3upg nutus)
2Li+2C = Li,C, (kapbu muTus)
2K +S = K,S (cynbhug kasmvs)
2Na + H, = NaH (rugpup Hatpus)
3Ca + 2P = Ca3P, (bochup kanbLiys)

MeTtasiibl B3aUMOJEMCTBYIOT PYT C APYroM, 06pa3ys WHTepMeTa/lJTiuecKue
COeIMHEHUST:

3Cu + Au = CusAu

[IlelouHble ¥ HEKOTOpPbIe IllesiouHO3eMesibHble MeTanbl (Ca, Sr, Ba)
B3aMMO/IENCTBYIOT C BOJ[OM ¢ 06pa3oBaHMEM I'HM/IPOKCH/IOB:

Ba + 2H,O = Ba(OH); + H>1
2Na + 2H,0O = 2NaOH + H,1

B OBP wmeranibl gB/SIIOTCST BOCCTAaHOBUTESAMU — OT[AAKOT BaJIeHTHbIE
3JIEKTPOHBI U TIpeBpalllaloTCs B KaTMOHbI. BoccraHoBUTeMbHast CIIOCOOHOCTH
MeTaJlJla — ero TMoJIO)KeHUe B 37IeKTPOXMMUUEeCKOM Psily HarpsyKeHUM MeTaslioB.
Tak, yem /ieBee B psAy HaNpsOKeHWM CTOUT MeTas/ul, TeM 0osiee CUJTbHBIE
BOCCTaHOBUTE/IbHbIE CBOMCTBA OH TIPOSIBJISIET.
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Metanniel, cTosiIIiie B PSAAY aKTHBHOCTH [0 BOAOpOJA CIIOCOOHBI
pearupoBarb C KUC/I0TaMU:

2Al1 + 6HCI = 2AICI; + 3 Hot
Zn + 2HCI = ZnCl, + 2H,1

Fe + HZSO4 = FESO4 + HzT

ITonyyeHue MeTasnioB

[[lesiouHble, IIeI0YHO3€Me/IbHble MeTa//ibl W aJFOMUHMM  [OTy4YaroT
3JIEKTPOJIM30M PACI/IaBOB COJIeU WM OKCUIOB 3THX 3/IEMEHTOB:

2NaCl = 2Na + Cl1
C&Clz =Ca+ CIQT
2A1203 = 4A1 + 302T

Tspkesible MeTasulbl MOIYYarOT BOCCTAaHOBJEHWEM W3 PyJ, TMPU BBICOKUX
TeMrieparypax W B TIPUCYTCTBUU KaTanu3aropa (mupoMetamnyprus) (1) wmm
BOCCTAHOBJ/IEHHEM U3 COJier B pacTBope (ruspomeTtannyprus) (2):

Cu,0+C=2Cu+CO(1)
CuSO, + Fe = Cu + FeSO, (2)

HekoTropble MeTa/ibl  MOMy4yalOT TEePMUYECKHM  pas3iOKeHUEM  UX
HEYyCTOMYMBBIX COeIMHEHUU:

Ni(CO), = Ni + 4CO

HemeTa/ibl — XUMHUECKHWE€ 3JIeMEHThbI, aTOMbl KOTOPBIX ITPUHHUMAIOT
3/IEKTPOHBI /IJIl 3aBepIeHUs] BHEIIHETO SHEepreTHUeCcKoro YpOBHS, 00pasys mpu
3TOM OTPHILIATe/IbHO 3apsKeHHbIE NOHBI.

DJeKTpOHHAst KOH(PUTypalys BaJIeHTHBIX 3JIEKTDOHOB HEMETAJIZIOB B 001I[eM
Buze — ns’np'® Mckmouenue coctas/stior Bogopog (1s') u renuii (1s*), Kotopsie
TO’Ke PaCCMaTPUBAIOT KaK HEMeTaJllbl.

HewmeTasnbel 00b1uHO 06/1a/1at0T OOJBIITMM CITIEKTPOM CTereHel OKHC/IeHUS B
CBOUX COeIMHEHUsX. bosblllee UMC/IO 37EKTPOHOB Ha BHEIITHEM SHEpreThueCKOM
YPOBHE TI0 CpPaBHEHHIO C MeTa/l/laMU orpefiesisieT WX OOoJbIIyr0 CoCOOHOCTb K
TIPUCOEIMHEHNIO  JIEKTPOHOB UM TIPOSIBJIEHWIO  BBICOKOW  OKHC/IATETbHOMN
AaKTUBHOCTH.

Ecm B Ilepriogdueckodd CHUCTEMe MBICIEHHO TIPOBECTH /[WaroHaab OT
OepwiMs K acTaTy, TO B TIpaBOM BepXHEM YI/Iy TaOnuIpbl OyayT HaXOAUTHCS
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s/ieMeHThI-HemMeTa/yibl. Cpeay HeMeTa/VIOB eCTb S-3JIeMeHT — BOZAOpOX; P-
s7eMeHThl O0p; yriepos, KpeMHM; a30T, ¢ocdop, MBIIIbIK, KUACIOPO[, Cepa,
cejieH, TeJUulyp, TrajioreHbl M acrar. OyemeHTbl VIII rpymmbl — WHEPTHbIE
(baropoziHbie) Ta3bl, KOTOPble WMEIOT TIOJIHOCThIO 3aBepIIeHHBIA BHEITHUN
SHEpreTUUeCKUN YPOBEHb U UX HeJTb3s1 OTHECTH HU K MeTajljlaM, HU K HeMeTa/ljlaM.
HemeTtaniel 06/1a/jaf0T BBICOKMMH 3HAu€HUSIMH CPOJCTBA K 3/IEKTPOHY,
3JIeKTPOOTPULATeTbHOCTb YU OKUC/IUTEIbHO-BOCCTaHOBUTE/IbHBIN MOTEHLIUA.

XuMu4yecKne CBOMCTBA HEMeTa/1/I0B
OcCHOBHbIe XUMUYeCKHe CBOMCTBA HemeTaslioB (001ue /7151 Bcex) — 3TO:
— B3aMMOJIeHCTBUe C MeTa/lJlaMU
2Na + Cl, = 2NaCl
Fe + S =FeS
6Li + N, = 2LisN
2Ca + 0, =2Ca0
— B3aUMO/IeCTBUE C APYTUMHU HeMeTasylaMu
3H,+ N, = 2NH;
H,+ Br, = 2HBr
S + 0, =S0;
4P + 50, = 2P,0s
2F,+ O, = 20F,
S + 3F, = SF,,
C + 2Cl, = CCl4

Kaxzpiii HemeTann obnazjaeT crieliupruuecKUMU XUMUUeCKUMU CBOWMCTBaMH,
XapaKTepHbIMU TOJIBKO JJii Hero, KOTOpble TMoApOOHO paccMaTpUBAKOT —TIpU
V3yUeHUU KaX/I0ro HeMeTaslla B OTZe/IbHOCTH.

du3nyecKue CBOMCTBa HEMETAJIJIOB

®dTop, XJI0p, KUCIOPOA, a30T, BOAOPOJ W HWHEpPTHbIe Ta3bl IpPeJCTaBISIOT
coboli raszoobpasHbie BellleCTBa, MOA, acraT, cepa, ceseH, Te/yp, docdop,
MBIIIbSIK, YI/IePO, KpeMHHH, 60p —TBEp/bie BelljeCcTBa; OPOM -XKUKOCTb.

158



HemeTasibl HaX0AATCS B 3eMHOM Kope (B OOJIBIIIMHCTBE CBOEM KHCIOPOA U
KpeMHUM — 76 % OT Macchl 3eMHOM KOpbI a Takxke As, Se, I, Te, HO B O4eHb
€3HauuTe/IbHbIX KOJMYecTBax), B BO3Ayxe (a30T M KHUCJIOPOA), B COCTaBe
pactuTenbHOM Macchl (98,5 % — ymiepon, BoIOpoj, KUCI0po, cepa, dhocdop u
a30T), a Takke B OCHOBe Macchl uenoBeka (97,6 % — — ymiepoa, BoJopof,
KUC/IopoA, cepa, ¢ocdop u a3or). Bogopony v remmidi — BXOASAT B COCTaB
KOCMUYeCKUX 00beKTOB, BKtouass CosnHile. Yaille Bcero B INpUpOJie HeMeTaslIbl
BCTPEUaOTCs B BU/e COeJUHEHUM.

ITonyuenue HeMeTa/1/I0B

MHoroo6pasyue HeMeTa//IOB IIOPOAWIO MHOroo0Opasue CII0CO00B HX
TIOJTyUeHHsI, TaK BOZOPO/ TI0/yUaloT, KaK J1abopaTopHbIMU criocobamMu, Harpumep,
B3aMMO/Ie/iICTBIEM MeTa/uIoB € KucaotamMd (1), TaK ¥ TIPOMBIIIIEHHBIMH
criocobamMu, HarpUMep, KOHBepcueil MeTaHa (2).

Zn +2HCIl = ZnCl, + H, 1
CH, + H,O = CO + 3H; t (temnieparypa 900 C)

HO]’Iy‘IEHI/Ie rajioredoB OCyIIeCTB/IAKOT B OCHOBHOM, IIYTEM OKHC/I€HHSA
ra/;iIoreHoBOoAOPOAHBIX KHMCJ/IOT:

MnO, +4HCI = MHClz + ClzT + 2H,0
K,Cr,0O; +14HC] = 3Cl,t + 2KCl +2CrCl; +7H,0
2KMnO4 +16HCI = 2 MnCl, +5Cl,1 +8H,0O+ 2KCl

[ng  mnomyyeHUs1 KWACAOpOJA  MCIIO/B3YHOT peakUWd TepMHYeCKOro
pas3oKeHUs CII0KHBIX BeIeCTB:

2KMDO4 = KzMHO4 + MHOZ +02T
4K2CF207 = 4K2CFO4 +2CI‘203 +302T

Cepy 1o/iyuyaroT HeToJHbIM OKHUC/IeHreM CepoBoziopoza (1) wiu 1o peakiyu
Bakenpozepa (2):

st + Oz =28 +2H20 (1)
2H,S + SO, = 351 +2H,0 (2)

[jis  TIo/lydyeHHs a30Ta MCTIONB3YIOT peakldi0 Ppa3/ioykKeHWs HUTPUTa
aMMOHUS:
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NaNO, +NH,4Cl = N,1 + NaCl +2H,0
OcHoBHoO#1 criocob rosyuenust hocdopa — u3 Gocdara KaabIus:

Caz(PO,). +3Si0,+5C = 3CaSiO; +5CO +2P

2.®poHTanbHas padora.

[Ipumepsl pelieHUs 3a7ad

IIpumep 1

3ajaHue [1pu B3aumogerictBuu 6,0 r MeTas1a C BOAOM BblIeTWI0Ch 3,36 /1
BOozopoza (H.y.). Onpegenure 3TOT MeTasll, €CJIA OH B CBOUX
COeJIMHEeHUSIX [IByXBaJIeHTeH.

Pemenne  T.K. MeTasul IByXBa/IeHTEH, €r0 PeaKI[ys C BOAOH OyleT OMMChIBAaThCS
ypaBHeHHeM, KOTopoe B 0011ieM Bu/ie OyzieT BBIIVISZIETh CIeyHOIIUM
obpa3zom:

Me + 2H20 = ME(OH)Z + HQT

CoryiacHO HarMCaHHOMY BhbIllle YPaBHEHHIO, KOJTMUeCTBa BelljeCTBa
MeTaJlia U BbIJIeJISIFOILerocsl B X0/le peakiiuy BoAopoJa OyayT paBHBI:

v(Me) = v(H>) = 3,36/22,4 = 0,15 mo/1b
OTcrofa, Haii/ileM aTOMHYI0 Maccy MeTasa:
A.(Me) = m/v = 6,0/0,15 = 40 r/Monb
CnenoBarenbHO, 3TOT MeTa/I/1 — KaJIbLIUH.

OTtBet Kanbimii

IIpumep 2

3ajaHue [Tpu geicTBUM Ha cMeCh Me/Iu 1 >kejie3a Maccoid 20 T U30bITKOM
COJISTHOM KHCJIOTHI BBIZIE/TUIO0CH 5,6 J1 Tasa (H.y.). Onpeznenvrsb
MacCOBble [JOJIU MeTaslyIOB B CMeCH.

Pemienne  Menpb He pearvpyeT C COJITHOW KUC/IO0TOM, TTIOCKOJIBKY CTOWT B PALY
aKTUBHOCTHU MeTaJlIJ/IOB T10C/Ie BOLOPO/a, T.e. BblZe/leHre BoL0opoa
TIPOUCXOJIUT TOJIKO B pe3y/bTare B3auMOZEeHNCTBUSI KUCJIOTHI C
JKese30M.

3anuilieM ypaBHeHHe peaKiuu:

Fe + 2HCl = FeCL, + H, 1
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Haliziem KoMuecTBO BellleCTBa BOAOPO/a:
v(H;) =V(H.)/ Vi =5,6/22,4=0,25 mo/b

CornacHo ypaBHEHMIO peaKLUu:

v(H;) = v(Fe) = 0,25 Mo/
Havizem maccy »xesnesa:

m(Fe) = v(Fe) » M(Fe) = 0,25+ 56 =14 .
Paccuntaem maccoBble 0/ MeTas/uIOB B CMeCH:
Wre = Mpe/Mmixwre = 14 /20 = 0,7 = 70%

wce =100 - 70 = 30%
OTtBet 70% xxene3a, 30% mequ

IIpumep 3

Kakast Mmacca aroMAHUS TIOTpeOyeTcst AJIsl TIoJTyueHus »keje3a u3 16,84 Kr pyabl,

cogepxxaer 95% okcuga xenesa(Ill)?
Pemenne: m (Fe203) = 16,84*0,95 = 16 kr
16 KT X KU
Fe203 + 2Al = A1203 + 2Fe
1 x/Monb 2k/MoOb
160 kr - 2*27=54kr  x =16*54/160 = 5,4 kr.
OTBeT: 5,4 KT.

ITpumep 4

Ornpenenute dopmMyny KpUCTa/JIOTUApaTa, €CId TIpU pacTBOpeHUd 14 T
HEM3BEeCTHOTO MeTasla B pa30aB/ieHHOW CepHOW KHCJ/IOTe BBIAETUIOCH 5,6 J1
BoJopoJa U obpa3syercsi coib MeSO4, M3 KOTOPOM MOXKHO TOMyudTh 69,5 T
Kpuctajuioruzapara. Ero MO)KHO MCIIO/b30BaTh B MIPOU3BO/ACTBE KPacoOK U IS
TIPOITUTKH [IpeBeCHHBI [IJis [PeIOTBPALLleHrs ee THUEeHUS.

3arnrcbiBaeM ypaBHEHHE peaki[dd MeXKJy MeTa/yIoM M KUCJIO0TOW B 001eM
BUJIE:
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l4r I],ZSm_]'[L 5,6.]'[
Me +H,SO, = MeSO,+H, T
224 n
56
v(Hz) = °R 025 mom
22,4 1/ monb

[To ypaBHenuto v(Me) = v(MeSO4) = 0,25 moJib

OTHOCHTe/bHAs aTOMHAasi Macca MeTaJslyla MOXKeT ObITh Hali/jeHa 2 Criocobamu:

Ar =22,4-14/5,6 = 56 nnu Ar = 14/0,25 = 56, cienoBarenbHO, 3TO KeJie30.
®opmysna comu FeSO,, a kpucramioruapara — FeSO, - xH,O.

PaccurThiBaeM Maccy 6e3BO[HOM COJIH:

Br 6951
FeSO, — FeSO, xH,0
152 r/vm e M 1 /10

M(FeSO, - xH,0) = 278 r/mosnb
Macca Bogp! B Kpuctaiorugapare: m(H.O) =278 - 152r =126

Haxoaum Ko/iruecTBO BelljeCcTBa BOJIbI:

126
vw(HzO) = =T 7 MOJIb
181/ vMome

cnezoBarenbHO, hopmyna Kpucraanoryapata FeSO, - 7H,0.

IIpumep 5

Hanuimre ypaBHeHUsI peakLvid, TO3BOJISIFOLUX OCYLIECTBUTD CJIeAYIOLIre
TIpeBpalLleHus:

NaCl - Na - NaH —» NaOH - NaHSO:..

Pemienvie. Harpuii 06pa3yeTcst 1py 3/1eKTPOoJIM3e paciijiaBa XJI0OpHa HaTPUS:

2NaCl = 2Na + Cl,1.
Harpwuii pearupyet ¢ BOJOpPO/IOM:

2Na + H, = 2NaH.
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['vapuz HaTpysl MOJTHOCTBIO TUAPON3YeTCs T10/] /IeiCTBHEeM BOZbI:
NaH + H,O = NaOH + H1.

[Tpu miporyckaHuM U30bITKa CEPHUCTOTO ra3a uepe3 pacTBOP TU/IPOKCHA HAaTPUS
oOpa3yeTcsi THAPOCYIbMUT HATPUS:

NaOH + SO, = N&HSOg
IIpumep 6
3apanue Kaxkotii 06bem okcuzia yrinepoga (IV) (H. y.) mosnyuuTcst ipu
passiokeHUH usBecTHsiKa Maccou 500 r, comeprkarero 20%

ripumecen?
Pemienne  3anuiieM ypaBHeHHe peakLUu:

CaCO; = CaO + CO; 1
Hatiziem maccy umctoro (6e3 mpumeceii) KapboHaTa KabI[us:
m(CaCOs3) = m(limestone) X (1-Wadmixture)
m(CaCOs) = 500 x (1-0,2) =400 r
Haipem konmuectBo BerectBa CaCOs :
v(CaCOs) = m(CaCOs) / M(CaCOs)
v(CaCOs) =400/ 100 = 4 monb
CornacHO ypaBHEHUIO
v(CaCQO3) = v(CO,) = 4 moJib
Torma oObeM yTieKucIoro rasa
V(CO,) = v(CO,) x Vy,

V(CO,) =4 %x22,4=89,6 n
OTtBeT 89,6 n

IIpumep 7
3aganue OcymectBute psif npeBpaitenuit S — H,S — SO, - SO3; - H,SO,

Pemiennie  [lomyyeHre cepoBOIOpO/ia U3 CePbI OCYILECTBIISIOT MyTEM eé
BOCCTaHOBJIEHUSI BOJJOPOZIOM:
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S+H2:st

Oxkcup cepsl (IV) u3 cepoBoOpo/a MoMyvyarOT MyTEM ero OKUC/IeHUs
KUCJIOPOZIOM:

2H,S + 30, = 250, + 2H,0

Yrobsl momyuntb okcuz cepbl (V1) u3 okcuga cepsl (IV) Heobxogumo
OKHCJIUTB OKcUg cepsl (IV) Kucmopogom:

250, + O, = 2505

Oxkcup cepsl (VI) TMMMYHBIM KAC/IOTHBIU OKCHUJL, KOTOPBIM TIPU
B3aMMO/IeHCTBUU C BOZIOI 0Opa3yeT KHUC/IOTY, II03TOMY, /ISl TOTO,
YTOOBI MOYYUTb CEPHYIO KUC/IOTY 13 okcuga cepbl (VI) Heobxoaumo
TIPOITYCTUTh €ro Yepe3 BOAY:

SO3 + HzO = HzSO4

3.InpuBuyabHasA padora.

1.Pemienue 3aau. (A3 Kaxkioro 0/10Ka pelaeTcsi 1o OfHO# 3a/faui Ha BHIOOP)

PacueTtsl 1o popmysiam.

1.

N

Kakoe 13 cieiyrolyx coeJuHeHNN Co/lep>KUT Oovibliie xxese3a: FeO, Fe,0s,
FE304.

CKOMBKO >KeJie3a Cofep>XUTcs B 5 MOk okcuza xxenesa (I11).

BoiBeguTe dhopMyiny coequHeHnusi, coctosiiero 88,85% u3 meau u 11,2% -
KUCJI0pPOJa.

MaccoBoe COOTHOLLIeHUEe KaJlusl, YIJiepoja U KUcjaopoja B Belectse — 39: 6:
24. KakoBa (popMyria BelllecTBa.

CKOJTbKO TPaMMOB BO/IbI BbIZIEJTUTCS TIPY TIPOKaIMBaHUU 644 T T1ay6epoBoii
coii Na,SO4*10 H,O.

CKOJIbKO TPaMMOB KaJbLiusl cofiep>KuTcs B 250 r kapboHaTa KasbLusi?

Pacuétsl o ypaBHeHUsIM:
1. maHo: n(Mo/b) — HAUTHU: N(MOJIB).
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Hoyvep-rme v 1 v 1. Cko/sibKO MOJIb OKCH/Ia Me/IU TTO/TYUUTCS

= I TIPU TIOJTHOM OKHUCJIEHUU 3 MOJIb MeJin?
Ho yen-ro nl X {112} 2. Kakoe Ko/smyecCTBa BelljecTBa
rugpokcyra xenesa (1) paznoxxunocs,
ecyia rionyuuad 0,5 MOJIb OKCHZA

nm _EXIHYUECTES BELHECTE

KOTOpOE AaHT, xene3a(III)?
Ny — EGIHEECTES BEIECTEA 3. CKO/IbKO MOJIb KUC/IOpO/ia OTpedyeTcst
KOTOpOE HAHTH JI/IS1 TIOJTHOTO OKUMCJIeHHUsT 2,5 MOJTb
vl v - kostdunEEETH AJTFOMUHMSL.
VpAEHEHHA pEak HE 4. Tlpu anekTponuse xjopuja Meau

TOIyYr/Id 3 Mosib Meiu. CKOIBKO MOJIb
XJ10pa MPU 3TOM BBIJIE/TUIOCh.

2. naHo: m (T, KT, T) — HalTK: m (T, KT, T).

Hano: ml o = 641 1. Bprunciure MacCy okcuza Meau
ml; .. TI0JIyYeHHOI'O TIpH OKUC/IeHWHU 6,4 T
1111-3& == Megu.
MY . 2. CKOJILKO OKCH/ia cepebpa HeobXoaumMo
MPOKaJIUTh, YTOOBI MoyyunTh10,8 T
nlyza XV cepe0pa.
{Eaﬁm:“ :'i-mz T T 3. Kakas macca rugpokcuza >kemnesa (I11)

BBIMAZIET B 0CA/I0K, €CJIU Ha PacTBOP,
cozepykawmii 16,25 r xopuaa
»xene3a(Ill) mogencTBOBaTH paCTBOPOM
TMJPOKCH/Ia HAaTPUS.

4. BplurciuTe, 10CTAaTOYHO U 6,4 T
KKMCJIOpO/ia /ISl TIOJTHOro oOykura 9,6 T
cy/ib(ua LUHKa.

m :1 -xpa 11 :B xa I"f"]-:n-na

3. gaHo: m (T, KT, T) — HaiiTu: V (M1, 1, M).

Hamo: mlp o= 561 1. TIpu obkure u3BeCTHSIKA OBLIO

mly . noJyiyueHo 5,6 T okcuza Kanblys. Kakon

nl =———=... 00bEM yT/IEKUC/IOTO Ta3a(H.y.) TIPU 3TOM
M . oOpa3oBaics.
2. Kakoii 06béM xs10pa roTpebyeTcs st
nl, . %32 TIOJTHOTO CXKUraHus 5,6 r »kesesa?

Haittiin % p0= ——=... 3. 10,6 r cozibl paCTBOPU/IM B COJISTHOU
{0 ypaxnesni) y1

KuciaoTe. Kakoii 00bEéM yT/IeKUC/IOTO

. . rasa Ipy 3TOM BbIJIeJIU/ICA?
Vo =N %pga ¥ Vi =...
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4. nano: V (M1, 11, M°).— Haitti: m (T, KT, T)

Hamo: V1, o=224n

Vv ln-m
1 =
Ny xa
nl . %V
Hafitn 2 pa= ———— =...
{0 YparHEHHE: ) v 1

mi . =nt N

1.

CKoJIbKO KHC/TOpo/ia TioTpebyeTcs st
COKUTaHU{ 3 T TUTUA?

LIMHK paCcTBOPWIU B COJITHOW KUC/IOTe, U
00bEM BbIZIeJTUBIIIETOCS ra3a COCTaBUII
2,24 1 (1.y.). Kakast Macca 1juHKa Obuia
pacTBopeHa?

Ha BoccTaHoBneHue Mey UX OKCUZA
meau(Il) 6b1710 M3pacxomoBaHo 5,6
BoZopo/ia. CKOJIBKO 'PaMMOB MeIx

MOy YU/In?

Hocrtarouno /m 2,8 1 okcuza yriepoga
(IT) g1t MOJTHOTO BOCCTAHOBJIEHUSI
)emesa u3 23,2 T Fes0,4. Kakoii 00béM
YTJIEKMC/IOTO Ta3a IIpU 3TOM o0pa3yeTcs?

5. AaHO: mB-Ba (I/IHI/I VB-B&), (1) (%)B-Ba - HaI\/JITI/I: m p-pa

Mamo: ml, .o =981

ml, .
1113-3& =
M .o
1113-3& oy
Hafitunppa= —=...
{0 yparvesnno) vl

2 — 2 —
m2 . =nd ML= .

2
M " xa

Mpp,=—— =...

@

1.

Kakyro maccy 40% pactBopa
TUJIPOKCH/IA HaTpUsi He0OX0JUMO B3SITh,
yTOOBI HEUTpATM30BaTh 9,8 T CepHOM
KUCJIOTHI.

Kakyro maccy 6%-Horo pactBopa
cynbdara >kene3a(Ill) Heo6X0gUMO B3SITh
[J1s1 PeakLuM C TUAPOKCHIOM KaJsluvs,
yro6bI omyunTth 10,7 T TUIPOKCHIA
xene3za(IIl).

Kakyro Maccy v3BeCTHsIKa COfieprKalllero
5% HeKapOOHATHBIX MPUMeCeH,
He06X0IMO Pa30XKUTh, UTOObI
nonyuuth 44,8 1 okcuza yriepoaa (IV).
*OKcug, KanbLus cogepxut 5 %
KapOoHaTHBIX ripuMeceil. Kakoii 06bém
YIJIEKUCJIOTO ra3a Bbifenurcs, ecid 20 T
€r0 PaCTBOPUTH B COJISTHOU KUCJIOTE?

6. IaHO: M cwecu, M ppa (M V p.5) TIPOJI. PEAKLIUH, -
HAWTH: Mgsa U €70 0O - O (%)5.5a B CMECH.

B peakijuto BcTymaeT ofjMH KOMIIOHEHT.
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V9 almlya )=3360 1. 4,5 crijiaBa Meiy C MarH¥eM pacTBOPU/IU B
- consiHoM Kucjore. OObEM BbI/Ie/IMBIIETOCS

BOZIOpOAa coctaBui 3,36 1 (H.y.). KakoBa

MaccoBasi ZIo/is MarHUs B CI/IaBe.

M yia 5T CcMecu HUTpara Ka/ivs U XJI0puja Kaius

O (Mjpza =— — PAaCTBOPWIH B BOZie U TIO/|eHICTBOBAJTH
pacTBopoM HHUTpara cepebpa. OOpa3oBasics
ocaZiok Mmaccou 1,5 r. Onpegenure
TIPOLIEHTHBIN COCTaB CMECH.

3. *95,5r cmecu CuO u Fe,Os; BoccTaHOBUIU
BOZIOPO/IoM. Ha MpoJiyKT BOCCTaHOB/IEHUS
o/iefiCTBOBa/IM U30BITKOM pacTBopa
cosistHOM KHUCI0Thl. OOBEM BBIZIE/THUBIIIETOCS
BoZoOpoaa cocraBui 4,48 1. KakoB
TIPOLIEHTHBIM COCTAaB CMECH.

N'yza =...

2
N g pa

Neray omm = ...

Fo b b=

m F-Fa C B CH—..
2

11]- CHMeCH

2. PemieHne pa3HOypOBHEBBIX 3a/laHUU 110 BapUAHTaM.
Bapuanr I

IlepBbIii ypoBeHb (3 6asia).
1. CKosibKO TPaMMOB TUAPOKCH/IA Ka/bLivs TIOTpedyeTcst A7ist HelTpanu3aiuu 5,6 J1
XJI0POBOZ0OBOZA?
2.CKO/IbKO JIUTPOB aMMHakKa HY)KHO B3siTb AJis TonyueHuss 4,9 r Opomuia
aMMOHUA?
3. Ilpu B3aumogetictBuu 0,1 MOnb MarHus C pa30aBlIeHHOW CEePHOW KHC/IOTOU
rosiy4yaercs cysib@ar Marausi. OnpesiesiuTe ero Maccy.

Bropoii ypoBeHb (4 6ania).
1. Ckonbko tpammoB 10 % pacTBopa THADOKCHA HaTpus MoTpebyercs /st
HeWTpanr3anuu 8,96 /1 CosTHOW KUCIOTBHI.
2. CKOMBKO TPaMMOB XJIOpHJA aMMOHHS TMOJYYUTCS TIPU B3aUMOJEUCTBUU 8 T
XJIOpPOBOZOPO/a C 3T aMMUaKa.

Tpetnii ypoBeHs (5 0a//10B).
CKO/TIbKO TpaMMOB OcaZika o0pa3yeTcsi pu TiponyckaHuu 11,2 1 yI/IeKUcaoro rasa
yepe3 900 r 10 % pactBopa ruzapokcua 6apusi Ba(OH),?

Bapuant I1

IlepBbiii ypoBeHb (3 6a/ia).
1. CKO/IBKO J1 YIJIEKKMCIIOTO ra3a MoyuYruTCsa Npu Cckuranuu 3,2 r metaHa CH4?
2. OnipeeniiTe MacCy Cepbl, BCTYNIMBLLIEH B PeakLUI0 C aFOMUHUEM KOJIMYeCTBOM
BelllecTBa 3 MoJib, e/t obpasyeTcs cyabhug amoMutns Al,Ss.
3. OmnpezenvTe KOMUUECTBO BelljeCTBa Cy/b(ara mMarHus, oOpa30BaBILerocs TpU
B3aMMO/IeNiCTBYM 6 T MarHusi ¢ pa3baB/eHHON CepHOM KHUCIOTOM.

Bropoii ypoBeHs (4 6a/1a).

167



1. Kakoii 06bemM pacTBopa C MacCOBOM foneii cepHoMt KUCTOThI 10 % (TJIOTHOCTBIO
1,07 r/mn) morpebyeTcsi A/ HeWTpanM3alMM pacTBopa, cojepskaiiero 16 r
THUJIPOKCH/Ia HAaTpuUs?
2. Okcup yrnepopa (IV), mosyueHHBINA JeHCTBHUEM W30bITKa COMSHOW KUC/IOTHI Ha
KapboHaT Ka/ibliisg Maccoii 4 T pacTBOPWIM B BoJe Maccou 2 Kr. PaccumTaiite
MacCOBYIO 010 okcuz yriepoga (IV) B momyueHHOM pacTBope.

Tperuii ypoBeHb (5 0a/1/10B).
Ha cvmech memu u okcuaa meau (II) maccoit 75 r moaeilcTBOBamM H30BITKOM
KOHLIEHTPUPOBAHHOMN a30THOM KUC/IOTHI. [Ipu 3TOM BbIJIeIU/ICS ra3 o0beMoM
26,88 11 (H.y.). OnipegenuTe MaccoByto Ao/it0 okcuzia meau (I1) B ucxogHou cmecu.

Bapmuanr 111

IlepBbIii ypoBeHb (3 0a/ia).
1. Ckonbko rpamMmoB okcuja docdopa(V) obpasyercs mpu oxkuranuud 3,1 T
docdopa.
2. Tlpu mnporyckaHWM YIJIEKMC/IOTO Ta3a 4epe3 pacTBOp, cofepxkamuud 28 r
rugpokcusa kKamvsgs KOH, nonyuwnn miocie BeimapuBaHus comb-  K,COs.
OrnpesenuTe Maccy 3TOW COJIU.
3. OnpegenuTe MaccoByto ot0 Meau B cyibdare meau (1) CuSO..

Bropoii ypoBeHb (4 6asu1a).
1. B naboparopuu nmeeTcst pactBop ¢ MaccoBoit goneii H,SO4 10 % . Kakast macca
9TOT0 pacTBopa TnotpebyeTcsi A pacTBopeHus 1,8 r Mmaraus?
2. Brplunciure o6beM BOAODPOAQ, BbIAETUBIIErOoCs MPU B3aUMOJ€HCTBUM IMHKA
Maccoi 13 r ¢ pacTBOpoM, Cofiep>KalliuM CepHYI0 KucaoTy Mmaccou 30 T (H. y.).

Tperuii ypoBeHb (5 6a/1/10B).
K pactBopy o6bmemom 153,5 M1 ¢ MacCOBOW Jojed TUApPOKCHAA Kamusi 16 % u
MI0THOCTBIO 1,14 1/My1 mpumiid pactBop obbemoM 86,8 MJ1 ¢ MaccoBoM JoJiei
cepHot kuciaotel 20 % w motHocThro 1,14 r/mMn. Onpegenure  Maccy
obpasoBasiieticst comu - K,SO..

Bapmuaur IV

IlepBbIii ypoBeHb (3 0asi1a).
1. YUepe3 pactBop, copepxanuii 30,9 r Opomua HaTpusl, TIPOMYCTHUIN U30OBITOK
XJIOpa, a Bbl/le/IMBIIIeeCs BelleCTBO KpacHO-Oyporo 1Beta cobpamu. OmnpezenuTe
MaccCy 3TOro Bell|eCTBa.
2. Kakoii o6bem Bopopoga (H. y.) motpebyeTcs /151 TOHOTO BoccTaHoB/meHus 20 T
okcuga megu (11).
3. OnpeziesiiTe MacCOBYIO JIOJTIO yTI/iepofia B KapOoHaTe KaslbI[usl.

Bropoii ypoBeHs (4 6a/n1a).
1. Kakoii 06bemM pacTBopa C MacCOBOM foneii cepHoit KUCTOThI 10 % (TJIOTHOCTBIO
1,07 r/mn) mortpebyeTcsi A/ HeWTpanu3alM pacTBopa, cojepskamiero 16 r
TUPOKCU/IA HATPUS?
2. CMelliaii XJIOPOBOJIOPOA, Maccou 7,3 T ¢ aMMUakoM maccou 4 r. Omnpepenvre
Maccy obpa30BaBlLIeliCsl CO/TM U OCTaBLIErocs Mocje peaklyy rasa.

Tperuii ypoBeHb (5 0a/1/10B).
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K pactBopy, coaeprkaiieMy TMAPOKCH/] Kalblds Maccou 1,48 1, mpuauam pacTBOp
Maccoi 150 T ¢ maccoBoii fgoseli kapboHata Hatpus 5 %. Oripemenute maccy
o0Opa30BaBILIeTOCs TUIPOKCH/A HATPHS.

4.KOHTPO/IbHBIE BOIIPOCHI.

1.

ok wh

~

9.

Kakoli MeTasl/1 CUMTaeTCs CaMbIM ZIPEBHUM B MCI0J/Ib30BaHUU Ue/TI0BEKOM?
Kak Ha3bIBatOTCs1 MeTaslibl 1 TPyMIibl [JIaBHOW MOATPYIIIbI?

Kakou meTas1 cambli JIeTKUM?

Kak Ha3bIBaeTCs CrjiaB MeJji C OJI0BOM?

[TepeunicuTe GusnUecKre CBOMCTBA, 00IIMe /sl BCeX MeTaslIoB.

Kak Ha3bIBaeTCsi TpOL[ECC BOCCTAHOBJEHWUS META/VIOB W3 WX PYyAbl C
TIOMOIL[BIO YIVISl, yTaPHOTO T'a3a, BOJ0PO/a MPU HarpeBaHUU?

Ha30BuTe MeTasibl, KOTOPbie OTHOCATCS K 6/1aropofiHbIM MeTasllaM.

Kak Ha3sbIBaeTCsi paspylleHrde MeTa//IOB TMO0J BO3[EMCTBUEM BHeELIHEe!
OKpY’Karollen cpesibi?

Py6uHbI, candupbl, KOPYH/, T/TMHO3eM — C XUMHUUECKON TOUKU 3PEHUST UTO
3TO?

10. Kakoit meTtasi criocobeH HaMarHMYMBaThCSl M pa3MarHUUKMBaThbCS ?
11.B kakou KarycTe MHOTO Hoza?

12.Kakol 37eMeHT CUMTAIOT «1lapeM >KUBOUW MPUPO/bI»?

13.Kakas Kuc/ioTa BXOAUT B COCTaB KeJIy0YHOr0 COKa?

14.Kaxkoe Bel1jeCTBO COCTaB/IsIeT OCHOBY KapaHzaria?

5./lomaniHee 3ajaHue: TIOBTOPDUTH TEOPETUUYECKUM MaTephan [0 Teme
TIPAKTUUeCKOU paboThl.
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PenjeniTypa NpUroToB/IeHUSI HEKOTOPBIX PAaCTBOPOB, UCII0/Ib3yeMbIX B
/1a00paTopHOM NMPAKTHKyMe

Be3BopHblii anlerar Harpus. [1711 06e3BoXKUBaHUS alleTaTa HaTpUs
(CH3COONa*2H,0) cnenyeT HarpeTh €ro B >KeJIe3HOU Yalllke Ha OTKPBITOM OTHe
vu B ¢happopoBOi1 Ualllke Ha CETKe; COJIb CHadasla Jierko MIaBUTCs U 10 Mepe
yZ[aJieHUs BOZbl CHOBA 3aTBep/ieBaeT, BCIyurBasiCb. CHSITh YalllKy C OTHsl, elle
TOpSIUyI0 COJIb pacTepeTh B MOPOILIOK ¥ CHOBA HarpeThb [0 HAYMHAIOIIErocst
TI7IaB/ieHuUs ke 6e3BoHOM comu. [Tocsie 3TOro HarpeBaHue MPeKPaTUTh, OXIAUTh
COJIb MPY MOMEIIVMBAHUM MaJI0YKOU U MePechInaTh B IJIOTHO 3aKPbIBAOIIYHOCS
OaHKy.

AMMMaUHBbIN PacTBOP COJIM 3aKHUCH Me/H.

a) PactBopurs 1 r xnopuzaa meau(Il) B HeGOBIIIOM KOJTMUECTBE BOABI, K PACTBOPY
nprbaBUTH TI0 KarljIsiM MPH XopoiiieM B30anTbiIBaHUU CTOJIBKO
KOHILIEHTPUPOBAHHOTO BOAHOTO aMMHakKa, UTo0bl 006pa3yromuiics CHauaaa 0CaZioK
Bech repeiiies1 B pacTBop. K pacTBopy crHeli okpacku pubaBUTh 3 T
COJISTHOKHMCJIOTO TU/IPOKCU/IaMUHA, PAaCTBOP B300MTaTh /10 00eciBeunBaHuUs, TOC/Ie
yero pa30aBUTh BOZIOH /10 75 MJI. PacTBOp XpaHST B IJIOTHO 3aKPHITON CKJISTHKE Hajl
KyCOUKaMH OUUILIEHHOW MeJHOU MPOBOJIOKHU.

6) Cmerars ripu BerpsixuBanuu 10 T xmopuga meau(l) ¢ 15-20 mi
KOHIIEHTPUPOBAHHOTO aMMHakKa ¥ jo6aButhb 100 M1 Bogipl. [Tocsie oTcTanBaHus
pacTBOP CJIUTh C OCaZika. XPaHUTh HaZl KyCOUYKaMH OUYMII[eHHON MeJHOM
TIPOBOJIOKM B TUIOTHO 3aKphITOM OaHKe.

XpomoBas cmechb. CMmerats 20 M1 KOHLIEHTPUPOBAaHHOW CEPHOU KUCIO0THI ¢ 80 Mt
JUCTWITMPOBAHHOM BOJBI U B TIOJTyUeHHOM pa3baB/ieHHOW KUC/IOTe PACTBOPUTD
V3Me/TbYeHHbBIN ABYXPOMOBOKUC/IBIN Kaluk 0 HACBILLIEHUS.

PacTBOp (pykcHCepHUCTON KUCI0ThI. B pactBop dykcuna (% = 0,05+0,1%)
TIPOIYCTUTh CePHUCTHIN ra3 Zio obeciiBeuriBaHust pacTBopa. CepHHUCThIN ra3
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TIOJTyUUTh HarpeBaHHeM B KPYIJIOZIOHHOM Kojibe (1m B Konbe Bropria) 63 r meau
€0 110 MJT KOHLIEHTPUPOBAHHOM CEPHOM KUCJIOTHI.

PacTBop ioaa B Moaue Kaausa. PactBoputs 1 T oga u 5 T Hoauaa Kaaus B 20
MJT BO/IbI, TIO pacTBOpPeHUH 00beM jgoBectu 710 100 mit.

PeakTuB CenBaHoBa (Ha KeTorekco3sbl U Qpypdypos). PactBoputs 0,052 r
pe3opumHa B 100 My pa3baBieHHOM COMSTHOM KUC/IOTHI (1:1).

PacTBop aHW/IMHA B COJIIHOM KUC/I0Te. 9,3 I aHW/IMHA PAaCTBOPUTh B 22 MJT
KOHI|@eHTPHUPOBaHHOM COJITHOM KUCJ/IOTHI U IoBeCTH Boziok A0 100 mii.

HeiiTpau3oBaHHbId pacTtBop popmanuna. K 50 mn 40%-ro dhopmanvHa
nipubaButh 1 M 0,5%-ro pactBopa eHondranenHa B 50%-M CIivipTe U 0 KarisiM
— 1%-11 pacTBOp eKOro HaTpa /10 1ab0-po30BOr0 OKpAaIlIMBaHMSI.

CnupToBoi pacTBop mienoun. PactBoputs 15 1 eIkoro Hatpa B 15 M/ BOZbI U K
pacTBOpY MO oxAaKaeHn! A06aBuTh 96%-ii criupt g0 100 M1

PacTBop 0enka. besok KypyuHOro siiilja OT/AeMUTh OT ’KeTKa, pacTBOPUTH B 200 Mt
BO/IbI TIPY SHEPTUYHOM [MOMEILVMBAHUM CTEK/ITHHOW Ma/I0YKOU, 3aTeM
oT(UILTPOBaTh (Bara).

Hoakpaxmanbnasa 6ymara. JIeHTbI 13 GUILTPOBAIBHOIN GyMaru mUpuHoii 8—10
cM nporTath 0,5—1%-M pacTBOpoM Kpaxmarsa, cogepxkatym B 100 m 1 r noguga
Kanusi. Vloauz, kanusi He Jo/bKeH UMeTh Jake C1aboii »KenToii OKpacKu, U ero
PaCTBOD He JI0/KEH >KenTeTb OT Jo0aBieHus] CepHOU KUC/IOThI. Bymary
OKOHYAaTeJ/IbHO BBICYLLIWUTHL B TEMHOM MecTe.

®denuHroBa XugKocrb. [IpuroroButs Ba pactBopa: 1-i1 — 34,6 r CuSO4<5H20 B
500 mu1 BOARI;

2-11 — 173 r cernetoBou comu u 70 r egkoro HaTtpa B 500 M1 Bogel. PacTBopeI
XpaHUTb pa3fenbHo. [Tepes yrorpebsieHreM CMelllaTh paBHbIE 00beMbI 00erX
JKUIKOCTEM.

PactBop koHro. B 200 mi Boge! pactBoputs 0,5 © KOHro KpacHoro, 0,5 r cofbl U 5
I' CepPHOKUCJ/IOTO HaTpUs.

AOCOMTHTHPOBAHHBIN 3TaHO/1. B npobupky ¢ 4-5 mn 96%-ro cnupra npubaBUTh
2,5-3 1 6e3BogHOM cepHOKHCcI0M Mear(1l), cMech XOpoIio repeMeliiaTh ¥ HarpeTh
Ha BOZIsTHOM OaHe [J0 OKpalllMBaHUs COJIU B TOy0OH 1[BET, 3aTeM C/IUTh CITHPT B
PeaKkTop WM B repMeTHUYeCKH 3aKPBIBAIOIIYIOCS CKIISTHKY.

AMMHaAYHBIHA PacTBOP OKcH/A cepedpa. B mpoOupKy ¢ 3—4 M pacTBopa HUTpara
cepebpa(I) mpubaBUTE HECKOBKO Kare/ib pa30aB/ieHHOTO BOJHOTO aMMUaKa fio
obpasoBanus 6esioro Oypetoriero ocazika. [Ipogomkats 100aBasSTE pacTBOP
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amMMHaKa /10 pacTBOpeHus ocazika (00/bIIOro KOJIMyeCcTBa aMMUaka Jo0aB/sTh He

cjieiyet). 3aTeM pacTBOP IMOMeCTUTh B FepMETUYHO 3aKPhIBAIOIIYIOCS CKIISIHKY U
TIOCTaBUTh B TEMHOE MeCTO.

CnpaBouHble CBe/JeHUA M0 OPraHnYeckod XUMHH

Kiacchl opraHuyeckux coefiiHeHUuM

(ITamsaTKa yyammmcs)

NPOHIBOIHBIC

DyHKIHOHAIBHAS Hazpanme Kiace Mpumep
rpynmna TPYTITTL COCMMHEHHIT
Crnuprsl C.,H,OH
—0OH I'napowkcun FTERORLA Crip
Denonn C.H.OH
dhenna
#9
AJIBAETHIBE CH, C\H
VRCYCHRIR ARICTiED
:: C=0 KapBonun
O
Ketorbi Il
CH,-C-CH,
20 20
-C \OH KapBoxkcun Kapbonoee CH,-C . OH
KHCIOTR VECVCIEN EHCI0T)
=NO, Hurporpynna HurpocoemHeHus CH NO,
FETPETa
—NH, AMHHOIpyIna INepeuunele aMulL C.HNH,
;ﬂﬂ ﬁ(}
~C. Amugorpynmna AMMHIEI KHCNOT CH-C_
NH, NH,
: AMILT YECYCHON KHCI0TR °
—F, —Br, —CI, —1 lanoren luioreno- CH.CI
KHopacTan
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OO6urue hopmMy/ibl OPraHUYECKHX COeAMHEHMI

Obman dopyyia Hassarue Mpumep
CH, . [Mpenenshbie CH,~CH,
VINIEBOIOPOIE il
(AIKAHBI)
CH, HenpenensHbie CH,=CH,
YIIICBOAOPOIE T
(AanKeHbB)
CH,, . Huenoswie yraesogopois | CH,=CH-CH=CH,
Gymamcn-1,3
CH, . AlLETHIICHORBIE HC=CH
}Tﬂenuﬂupnﬂu aFETEIeH
(anKnus)
CH, . ApoMaTHYeCKHE CH,
YINCBOIOPOILE Beinoa
(apernt)
0
R—Cf ChnoskHble puphl CHx—Cf
VECYCICTECIona i
R—0O-R INpoctoe admpnt CH,~O-CH,
ASUCTIIOEMT Siap
C, (H,0), Yrnesoan C,(H,0),
CH,-O-C(O)- K’ CH,~0-C(0)-C.H,,
I |
CH-O-C(O)—R" Apu CH-0-C(O)—C_H,,
I |
CH,~O-C(O)-R™ CH,~O0-C(0)-C_H,,
(TN
H,N-CH-COOH AMHHOKHCIOTH H,NCH,COOH

I
R

s
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I/I30Mepl/lﬂ OpraHM4eCKmx COEI[I/IHEHI/Iﬁ

a) H3omepus y21epo0H020 cKesema:

6) U3omepus nonodceHus. [IBoiiHasi ¥ TPOMHAs CBSI3U WM 3aMeCTHUTeb MOTYT
OBbITh B pa3/TMUHbIX YaCTSAX I[eTTH:

CH,~CH,~CH,, = CH,~CH—CH,;
I I
Cl Cl

| - rapapanas s a cfprponia

CH,~CH,~C=CH, CH,~C=C—CH,.

Gyrum-1 fwTiEn-2

B) IIpocmpancmeeHHas uzomepus (LIUCTPaHCHU30MepHsl):

H.C CH, H.C_ H
Sc=CZ : Sc=cl .
H H H CH,
s GyTen- 2 i paanc-Gyren- 2

r) MedxcKknaccoeas uzomepusi:

CH,=CH-CH,~CH, u CH,~CH;
Gyrese-1 | |
CH,~CH,

IHELBOA T

C,H

478

CH=C-CH,~CH, u CH,=CH-CH=CH,;

G- GyTaamen-1,1

} C,H, |

CHOH wu CH-O-CH,

FTILIORLIN CRpT i’:l-1!llvtI='I1.Hle1I '.l‘tlbll‘-

L cuo—!

Pagukainbl
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CHs— (meTun), C,Hs— (atun),

Cs;H7— (ripormmn), C4Ho— (OyTHN),
CH,=CH- (Bunmn), CeHs— (dbenun),
CsHii— (menTwn), —CH,— (meTusen),
CHy~CH- (uzonpanuny, Ce¢Hs—CH — (6en3un),
|
CH;
CH,
|
CH,~CH—CH,— (u300yTi1), CH,—C— (mpem-0yriun),
I |
CH, CH,
CH,=CH—CH,~ (aummn), CH,=C~ (usonponenmn).
|
CH,

XapakTepHble peakuu

+ Peakuus 3aMelLLleHUs:

CH, + Cl, — CH,CI + HCI.
¢ Peakijusi coelMHeHUS:
CH,=CH, + HCl - CH,~CH,CI.

* PeaK]_[I/IH OTII eI IEHUA:

AL,
CH,~CH,~OH — CH,=CH, + H,0.

+ Peakius nsomepusariu:

AlCT

CH,~CH,~CH,~CH, —» CH,~CH-CH,

|
CH,

+ Peakius pasnoykeHus:

e
C,H,— 2C + 3H,.
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OKuc/eHue — XuMUueCK1i TIpoLiecc, KOT/a KUCI0PO/, BK/IFOUAeTCsl B MOJIEKYITY

WM U3 Hee OTPBIBAETCS BOJOPO/I.

BoccmaHoeneHue — 1ipoliecc, Korjia B MOJIEKY/Ty BK/TFOUAeTCSI BOJOPO/, WK U3 Hee

OTHUMAETCA KUCJ/IODOA.

+ Peakiyist OKMC/IeHUS:

KMnO,
CH,=CH, —» CH,~CH,.

S HO

OH OH

+ Peakiiyiss BOCCTaHOB/IEHUS:

Py, MpoL

CH,—CH + H,
|
0

¢ Peakuus Bropija:

2CH,Cl + 2Na — C,H, + 2NaCl.

¢ Peakius 3uHUHA:

flH|
C,H.~NO, — C,H.~NH,.

ETIRERTTETY

— CH,—CH,—OH.
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