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1. TexHuKa 6e3onacHOCTU nNpu padoTe
B XMMMN4YeCKou nabopartopum
Knacca onacHoctu A/B1 B-1a

Haunbosiee BEpOSITHBIN UCTOYHUK HECYACTHBIX CIy4aeB — HEyMe-
J0e oOpallieHrue ¢ XMMUYECKUMH BEIECTBaMU (OTpaBJICHUE, XUMUYE-
CKHE 0XOTH, TTOXKaPhl, B3PBIBbI, AJJIEPTHH), C JIAOOPATOPHBIMU TTPUOO-
paMu (MOpaKEHUE HJIEKTPUUYECKUM TOKOM, TEPMHUYECKHUE OXKOTHU M
TpaBMbl), @ TAKXKE CO CTEKJISTHHBIMU MPUOOpaMH U TTOCYA0H (TTOPE3bl U
T. 1.).

JIomycK CTYJIEHTOB B J1a0OpaTOPHIO JUIsl 3aHATHM pa3peraeTcs
TOJIbKO MOCJIE 3HAKOMCTBA C MHCTPYKIMEH MO TEXHUKE 0€30MacCHOCTH
U BBOJIHOTO MHCTPYKTaXXa, 4TO (PUKCUPYETCS TUUYHONW POCIHUCHIO TIPO-
HISAMNX UHCTPYKTaX. JIuia, rpy0o HapylIMBIIHE MpaBuia paboThl U
TEXHUKHU 0€30MacHOCTH B J1JA0OpAaTOPUH, OTCTPAHAIOTCS MpernoaaBaTe-
JIEM OT BBITIOJHEHMS JTaOOpaTOPHBIX padOT A0 CAayu 3ayera Mo TeX-
HUKE 0€30MacHOCTH.

OTBETCTBEHHOCTh 32 XpaHEHUE PEAKTUBOB, IPUOOPOB, 0OOPYI0-
BaHUS U MaTepUasoOB, MpaBUJia UX BbIJAYW BO3JIaratoTcs Ha JiabopaH-
ta. Kaxapiii paboTraromuii JOJDKEH 3HATh, T/I€ B J1a00OpaTOpUM Haxo-
JSTCA anTeyka JJid OKa3aHUsl MEepBOM MEIUIIMHCKON MOMOIIU, WH]IU-
BUJIyaJIbHBIC CpPEJICTBA 3alllUThl (Macka, MepyYaTKd, MPOTUBOras,
PE3UHOBBIE KaJomH, (apTyk), CPEACTBA MOKAPOTYIIECHUS (AIIUK C
MECKOM, OTHECTOMKOE OJIeSJI0, OTHETYILIUTENh), CPEACTBA AJIs OKa3a-
HUS MIEPBOM MEIUIIMHCKOW MOMOIIU. B KOHIIE 3aHITHUM BCE CTYICHTHI
00s13aHbI HABECTU TOPSIZIOK Ha CBOEM pabodeM MecTe, MPOBEPUTH BhI-
KIIFOUEHHE DJIEKTPOIHEPTHU, BOJbI, MPUOOPOB M ammapaToB, yOpaThb
JIETKO BOCIUIAMEHSIIOIIMNIICS MYCOp, BBIMBITH CTEKJISIHHYIO MOCYAY,
caaTh peakTuBbl JlabopaHTy. [locie storo caate pabodee mecTo Je-
KYPHBIM 110 JTAOOpaTOpPUH, KOTOPbIE B CBOIO OYEPEab CAAIOT Jabopa-
TOPHIO Ja0OPaHTY.

O6uwue npasuna nposedeHusi pabom

[Ipu BeIMONHEHHM pabOTHI HE 3arpoMoKaailiTe pabodee MecTo
JUITHUMH TIpeaMeTaMu. PaboTaromuii JoDKeH 3HaTh OCHOBHBIE CBOM-
CTBa HUCHOJIB3YEMBIX M IMOJYy4Ya€MbIX BEIIECTB, UX JICMCTBUE HA Opra-
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HU3M, IIpaBujia paboThl C HUMU M HA OCHOBE 3TOr'0 MPHUHSATH BCE MEPHI
17151 0€30I1aCHOCTH IIPOBEJICHUS padoT.

3anpenieHo MPOBOJUTH OMBITHI B TPS3HOM MOCY/IE, @ TAKKE MOJIb-
30BaThCs ISl IPOBEICHUS OMBITOB BEIIECTBAMU M3 CKIISHOK 0€3 ATH-
KETOK WJIM ¢ HEepa30Op4YMBOM HaAmnuchi0. Henb3s BbUIMBATHh M30BITOK
peaKkTHBa U3 MPOOUPKU OOpPaTHO B PEAKTUBHYIO CKISIHKY. Cyxue coyu
HAaOMpaloT YUCTBHIM IIMaTesneM win Joxkeukoil. He ciemyer myrtarth
MPOOKU OT Pa3HbIX CKISAHOK. UTOOBI BHYTPEHHSISI CTOPOHA ITPOOKHU OC-
TaBaJlach YUCTOM, MPOOKY KJIAyT HAa CTOJI BHEUIHEW MOBEPXHOCTHIO.
Henb3st yHOCUTH peakTHBBI OOLIEr0 MOJIb30BAHMS HAa CBOE pabouee
MECTO.

[Tocne ombITOB JOPOrOCTOSAIINE PEAKTUBBI (HAIIPUMEP, OCTATKHU
coJieil cepedpa) coOuparoT B ClIEIMAIIBHO OTBEACHHYIO nocyay. Hemb-
3s1 BBUJIMBATh B PAKOBUHY OCTATKU PACTBOPUTENIEH, TOPIOYUX BEIIECTB,
PEaKIMOHHBIE CMECH, PACTBOPBI KUCIIOT, IIEJIOYEN U JPYTUX BPEIHBIX
BelecTB. OHU cOOMparOTCs B CHEUUAIBHYIO MOCYAY («CIUB OpraHu-
KW»).

3anpeleHo 3acopsATh PaKOBUHBI U CIIMBHI B mKadax meckom, 0y-
Maroiu, OMTON MOCYI0M U IPYrUMH TBEPJBIMUA OTXOJAaMHU, YTO MPUBO-
JUT K BBIXOJly KaHAJIM3aluu U3 CTposi. Bce TBepaple OTXO0bI clienyeT
BBIOpackiBaTh B ypHY. [Ipy BBINOTHEHHH pabOT OEPEkKHO pacXOIyHTe
PEaKTHUBBI, JIEKTPUYECTBO U Boay. Henb3st ocTaBnaTh 6€3 HaJOOHOCTH
BKJIIOUCHHBIE JIEKTPONPUOOPHI U Topsmne cnupToBku. [lo okoHua-
HUU pabOT HY>KHO HEMEJICHHO OTKJIIOUUTD AJIEKTPONPHUOOpPHI U Mora-
CUTbh CITUPTOBKH.

BeinonHenue nabopaTopHOM padOThl M KaXKJOTO OTAEIBHOIO
OTbITa TPEOYET CTPOTOro COONIOJICHUS BCEX YKa3aHUM, COACpKaIINX-
Csl B onmMcaHuM paboThl. OMNbIT JOHKEH HUCTOJHITHCS TIIATEIBHO, aK-
KypaTHO U 0e3 cnemku. CTyJeHTaM Kamezopudecku 3anpeujaemcs
0e3 pazpenieHus MpenoaaBaresis MPOBOJAUTh KAKUE-IMOO OMbBITHI, HE
OTHOCSIIIIMECS K JJAHHOW padoTe, WU U3MEHSITh MOPSI0K MPOBEACHUS
onbiTa. CiaeayeT MOMHUTh, YTO KaXKIbIM, JaXe KaKyIIUHCS BHEIIHE
MPOCTBHIM OIBIT MOKET OKa3aThCs MPU HEOOAYMaHHOM BBITIOJIHEHUU
OIMACHBIM.

B nabopatopun 3amperiaercss mpoOoOBaTh Ha BKYC PEAaKTHBBI, a
TaK)Xe MPUHUMATh MUILY, TUTh U KypuTh. [lepen yxogom u3 nabopa-
TOPUU PEKOMEHYETCS TIIATEIHHO MBITh PYKHU.
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lMpasuna mexHuku 6e3onacHocmu

[lepen nayanom paboOThl HEOOXOAMMO HAAETh CHELOACKTY, MOM-
rOTOBUTH pabodee MecTo, yOparh Bce juiHee. Henb3s kiacTh Ha ja-
OOpaTOpHBIE CTOJIbI HIOCTOPOHHUE MPEIMETHI (CYMKH, IIANKHA U JIp.), a
TaK)Xe BellaTh B Ja0OpaTOpuu BEPXHIOW OJexkay. Bece paboThl HE0O-
XOJIMMO TIPOBOJUTHh TOJIBKO B BBITSKHOM Ikady npu padoTtaroieit
BeHTWISIUKU. CTBOPKHU, JBEPIbI M 3aCIIOHKU BBITSDKHBIX IIKaQOB BO
BpeMsl paboThl ClenyeT Aep>KaTb MaKCUMAJIbHO 3aKpbIThIMU (10 18—
20 cm ot ero paboueil moBepxHOCTH). M30eraiiTe TUITHUX JBHXKCHUN
U PasroBOpoB B yabopaTopuu. M30eraite HEMOCPEICTBEHHBIX KOH-
TaKTOB KOXH, TJ1a3 U JIbIXaTEJIbHBIX MyTEH ¢ XMMUKaTaMHU.

N3MenbueHne TBEPIbIX BEIIECTB, JAIOIINX €AKYIO MbUIb (I1EJI0YH,
U3BECTh, MOA W Jp.), pa30aBlieHUE KOHIEHTPUPOBAHHBIX KHUCJIOT H
HieJI0Yed U T. M. HY>KHO NPOBOJUTH B (apdhopoBOil MOCye B BHITSIK-
HOM Iikady, 3alUTHUB TJIa3a OYKaMH, a PyKH Nepuatkamu. PazoaBsis
KOHIICHTPUPOBAHHBIE KUCIIOTHI, OCOOCHHO CEPHYI0, OCTOPOKHO BIIH-
BaIOT KUCJIOTY B BOAY.

C J1erkoBOCIJIAMEHSIIOIIMMUCS KUJKOCTSIMU HENb3sl padoTaTh
BOJIM3U HArpeBaTEIbHBIX MPUOOPOB. 3alpeIlacTCsl HAarpeBaTh JIETy4Yre
JIETKOBOCIIJIAMEHSIIOIIMECS KUJIKOCTH, BerlecTBa (3(upbl, OCH3UHBI,
CIIUPTHI, allETOH U T. JI.) Ha OTKPBHITOM IIaMeHu. [ 3Toro HeoOxo-
JTUMO UCIIOJIb30BaTh BOJSIHYIO MJIM MACJIsHYIO OaHIO.

[lepen ucnonab30BaHMEM CIMPTOBKA JIOJDKHA OBITH 3alpaBliieHA
3TaHoJIoM (He Oosiee 2/3 0ObemMa CIUPTOBKH), TUCK TJIOTHO MPUKPHI-
BaeT OTBEPCTUE pe3epByapa CIUPTOBKH, PUTHUIL B TPyOKE MOTKEH
BXOJIUTh HE CIIMILIKOM IUIOTHO, HO U HE BbINajaTh U3 Tpyoku. Hewuc-
MoJIb3yeMasi CIUPTOBKA JIOJKHA OBITh 3aKphiTa KoJimaykoM. CIUpPTOB-
KY 3a)KATal0T TOJIBKO OT TOPAIIEH CIUYKW WK JIyduHkd. Henw3s 3a-
KUTaTh €€ OT APYrOoM CHUPTOBKU WM OT 3axuraiku. Hukorma He
cCleAyeT NyTh Ha TOPSIIYyI0 COUPTOBKY. TylllaTr ee, HaAKpbhIB KoJMad-
KOM. PerynnpoBka miaMeHu Mpou3BOJIUTCS BBIABHKEHUEM (yBEJIHYE-
HUE TJIaMEeHHU) Wik youpanueM GuTuis (YyMeHbIlIeHUe riamenn). Ha-
IrPEBAHUE HA CIUPTOBKE MPOU3BOMSAT CIEIYIOIMIMM O0pa3oM: cHavaia
POTPEBAIOT MPOOUPKY C CONECPKUMBIM B TeueHue 15-20 cexyHj, 3a-
TEM NPUCTYNAIOT HEMOCPEACTBEHHO K HArpeBaHHUIO COJEPKUMOTO
npooupku. [Ipu HarpeBaHUM HEJb3s MPUKACATHCS THOM MPOOUPKU K
dbutumo. Ha cniupToBKe MOYKHO HarpeBaTh TOJIBKO MOCY1y U3 TOHKOTO
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(xumuueckoro) crekia. [IpoOupku npu HarpeBaHUU 3aKPETUISIOT JIH-
00 B IITaTUBHOM JIanKe, TMOO B MpOOUpKOAEpkKaTeie OJMKE K OTBEp-
ctuto. OTBepcTHE MPOOUPKU HEOOXOIUMO HAIpPaBIATH OT ce0S U OK-
pyKarommx Bo n30ekaHue BHIOPOCa BEIIECTB U3 IPOOUPKHU.

3HAKOMSICh C 3allaXOM BEIIECTBA, HEJIb3sl HAKJIOHATHCS HaJl COCY-
JIOM C KUJIKOCTBIO U BJIBIXaTh MOJHOM rpyabto. JJisi 3TOro Hy»KHO Ha-
paBUTh PYKOHM CTPYIO0 BO3JlyXa OT OTBEPCTUS cOCyaa K cebe u cre-
JIaTh HOCOM JIETKHUM BIOX.

3anpeiaercss HAOUpPaTh PTOM MIPHU MOMOIIY MUNETKU WU TPYyOKHU
mo0ble BemiecTBa. [ 3TOro ciaeayeTr Mojb30BaThCsi CUGOHOM WIIH
PE3UHOBOM I'PYLIECH.

Oco0eHHO BHUMATEIIBHO HYKHO MPOBOJUTH COOPKY YCTAaHOBOK U3
crekina. [Ipu 3TOM Henb3s 3aKUMaTh CTEKJISHHBIC W3MCNIUS B JIANKU
IITaTUBOB 0€3 COOTBETCTBYIONIEH MATKOM Mpokiaaku. OcoOeHHO oc-
TOPOXKHO OOpaImaiTech ¢ TOHKOCTEHHOM MOCYI0M, TepMOMETpaMu U
XOJIOJUIILHUKAMU.

Henb3g HarpeBath 3aKyNOpPEHHbIC JIIOOBIE ammapaTbl U COCY/IBIL.
Henb3sa HarpeBaTh XUJIKOCTH B TOJCTOCTEHHOM M MEPHOM MOCYJE
(OHa MOYKET JIOMHYTh).

[Ipu mpuIMBaHUU PEAKTUBOB HEJB3s1 HAKJIOHITHCA HAJl OTBEPCTHU-
€M cocyla BO H30exaHue MomafgaHus OphI3T Ha JHUIO U OJCKIY.
Henb3s Takke HaKJIOHATHCS HaJl HAarpeBaeMOM JKUIKOCTBIO, TaK KaK €€
MOXET BbIOpocUTh. Hukorjna He HampaBJsiiTe OTKPBITHIA KOHEI MPO-
OupKHU K ce0e Wi B CTOPOHY Balllero cocea.

lMpasuna npomueonoxapHou 6e3onacHocmu

OcTopokHO oOpamjaiiTech ¢ HarpeBarelibHbIMU Mpubopamu. 3a-
npeniaercs padoTath ¢ HEUCIPABHBIM 000PYAOBaHUEM M MPUOOpPaAMH.
Kareropuuecku 3amperiaercsi HCIOoJb30BaTh IS MOIKIIOUCHUS JJICK-
TponpuOOpPhl C OTOJICHHBIMU MPOBOJAMH WJIM C MOBPEKICHHOU H30-
JIALMEH.

B ciiyyae BocriiaMeHEeHHS TOPIOYUX BEIIECTB OBICTPO BHIKIIOUNUTE
BEHTWIALIMIO BBITSKHOTO MIKada, Moracutre CIHUPTOBKY, 00ECTOYbTE
JIEKTpOHArpeBaTeNbHbIC MPUOOPHI, YOepUTE COCYAbl C OTHEOIACHBI-
MU BEIIIECTBAMU U TYIIUTE MOXKap:

a) TOpsIIMe KUJIKOCTH MPUKPONTE acOECTOM, a 3aTeM, €CIIN HYX-
HO, 3aCBhIIBTE NECKOM, HO HE 3aJIMBalTE BOJIOM;
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6) 3aropesmuiicsa Gpochop racuTe MOKpbIM MECKOM HIIH BOJOM;

B) B ClIy4ae BOCIUIAMEHEHUS IIEJIOYHBIX METAJUIOB TaCUTE TIIaMsI
TOJIbKO CyXHUM MECKOM, HO HE BOJOM;

I') B Cllydae BO3TOPaHMs OJCKIbI Ha YeJOBEKEe HEOOXOIMMO Ha-
KPBITh €ro acOECTOBBIM OJICSIIOM;

1) HEeOOJNbIINE JIOKAJTbHBIE MOXKAPHI TYIIUTh MPHU IMOMOIIU YIJie-
KUCIIOTHOTO OTHETYIIUTENS; TPU OOJBIIIOM 3aJbIMICHUH HUCIIOJIb30-
BaTh MPOTUBOTA3.

B cnyuasx moskapa B 1a00OpaTOpUU CTYJEHTHI JOJKHBI HEME-
JICHHO TIOKMHYTh TTOMEIIEHHE.

MepbI nepeoli noMouwiu npu Hec4YacmMHbIX CJIyYasix

B naGoparopun ObIBalOT ciiy4yau, TpeOYIOIUEe HEOTIOKHOU Me-
JTUIMHCKOM TOMOIIM, — MOPE3bl PYK CTEKJIOM, OXOTH TOPSYUMHU
npeaMeTamMmu, KUCIOTaMu, mejaodamu. [ oka3zaHus epBOil MOMOIIA
B JJaOOpaTOpUU UMEETCS anTeuka. B cepve3nuvlx cayuaax neooxooumo
nocmpaoasuiezo conpoeooums K épauy.

[Tpu Menkux mmope3ax CTEKJIOM yAAIUTE OCKOJIKA U3 PaHbl, CMOM-
T€ KPOBb, MPOACIUHPUITUPYUTE PACTBOPOM HOJIa U MEPEBSHKUTE OUH-
ToM. [Ipu oxore pyk uiu jiviia peaKTUBOM CMOWTE PEakTUB OOJIbIINM
KOJIMYECTBOM BOJIbI, 3aT€EM B CIy4ae 0KOra IIEJI0YbI0 — PacTBOPOM
OOpHOM KHUCJIOTBI, B CIydae 0)Ora KUCIOTON — pacTBOPOM THIpOKap-
OoHaTa HATpHsA, a 3aTeM OIATh BOJOW. OMEXK Ty, COMMPHUKACABIIYIOCS C
pE€aKkTUBaMH, CJIEIYET CHATh. IIpu O)ore ropsyerd KXKUAKOCTHIO WIIH
TOpSIYUM TPEAMETOM O0O0XKEHHOE MECTO MPOMOMTE MPOTOUYHOU XO-
JIOJTHOM BOJOM B TeueHue 5—10 MuH. 3aTeM clieAyeT HEMEIJICHHO J10C-
TaBUTh MOCTPAJIABIIETO B OJIDKaiiiee JeueOHoe yUpeKICHHE.

[Ipu nonagaHuM XMMUYECKOTO BEIIECTBA B Ij1a3a UX HEOOXOIUMO
OOMIIBHO TIPOMBITH B TeueHue 10—15 MuH cTpyeit X0M0JHOM BOABI TaK,
4yTOOBI OHA CTEKaja OT HOca K BUCKY. Beku mopakeHHOTO TJia3a BO
BpeMsl MPOMBIBAHUS JOJDKHBI OBITh OCTOPOXKHO pa3BepHyThl. KoH-
TaKTHBIC JIMH3BI TIepe]] TPOMBIBAHUEM CJIEYET CHATh. 3aTEM B JIIOOOM
CJIy4ae MOCTPAJaBIIETO HE3AMEIUTEIBHO TIOCTABUTH B TJIA3HYIO KIIH-
HUKY.

[Ipu momaganuu /12 BHyTPh HEOOXOIUMO BBI3BaTh PBOTY MPHUHSI-
THEM TEIUIOr0 pacTBOpa MOBapeHHOW coyin (3—4 yaliHbIe JIOKKH Ha
CTaKaH BOJIbl) M 3aTEM HAJABUTh MAJIbIEM Ha 3aJHIOI0 YacCTh 3€Ba, J1a-
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Basi OCTPAJIABIIEMY MUTh OOJBIIOE KOJIUYECTBO TEIIon Boabl. Eciau
MOCTPANABIINMT MOTEPSIT COBHAHUE WM K€ OTPABJICHUE BBI3BAHO IPO-
IJIaTBIBAHUEM PACTBOPUTEIIS, KUCIOTHI WX LIEJTOYH, TO PBOTY BBI3bI-
BaTh HEJNb3A. [locTpagaBuiero nepeHecTH Ha CBEXKUM BO3AYX M OCTa-
BUTh B CIIOKOWHOM MOJIOXKEHUH B Terie. HeMenneHHo BhI3BaTh Opu-
raJly HEOTJIO)KHOU TTOMOIIIH.

[Ipu mopakeHUU IEKTPUUSCKUM TOKOM HEOOXOIUMO OBICTPO OC-
BOOOJUTH MOCTPAAABIIETO OT JCHCTBUSA TOKA IYTEM OTKIIOYEHUS
IEKTPOIHEPTUU OOIHUM PyOMILHUKOM. BBIHECTH MOCTpaaBiiero Ha
CBEXKHMI BO3JyX W MPU HEOOXOAUMOCTU CJEIaTh €My MCKYCCTBEHHOE
IbIXaHUE U Maccax cepaua. HemeaneHHO BpI3BaTh CKOPYIO TOMOIIb.

2. OcbopmneHue oTyeTa
o nadopartopHou paborte

1. Jata nmpoBeaeHus: padOTHI.
2. Ha3zBanue paOoTHI.
3. PeakTuBebl u anmaparypa.
4. OCcHOBHBIE (PUBUKO-XUMHYECKHE KOHCTAHTHI MCXOJHBIX U KO-
HEUYHBIX Op2aHUYeCKUX COeIMHEHUN (B BUJI€ TAOJIHUIIbI).
5. Cxembl (ypaBHEHHUSI) NPOTEKAIOIIUX PEaKIMi C YKa3aHUEM Ha-
OJIFOIaeEMBIX U3MEHEHUN.
6. Pe3ynbpTathl U BBIBOJBI 11O PabOTE.
Ilpumep opopmieHus nadbopaTopHO pabOTHI.
1.09.2010 r.
OTKpbITHE YIJIEPOIA B KpaxmaJie
PeakTusbl: kpaxmai, CuO, CuSO,, n3BecTkoBas Boja.
Oo6opyaoBanue: npoOUPKH, IITATUB, CIUPTOBKA.

KoncraHThl OPraHuIY€CKHUX BCIICCTB:
HazBanue u | M, Tun, | Tim, | IIOTHOCTS, np” PacTBopu-
CTPYKTypHAas °C °C r/em’ MOCTh
dbopmyna Bere-
CTBa

Kpaxman ITomu- | Pasn. |- benbii - Hepact. B Bo-
(CsH1005), ca- aMmopdHbIi Jie U Opr. pac-
Xapuz IOPOLIOK TBOPUTEISX




Cxembl peakumii:

T, CuO A
co, + HO

(CeH1005)n

co, + CalOH), — cacCo, Pt H,0

CaCO, + CO, Ca(HCO

2 pp

Pe3yabTaTrsl U BBIBOABI MO0 padore: [loMyTHEHHE W3BECTKOBOM
BOJIbI CBUETENILCTBYET O BBIACIEHUU PU TEPMUUECKOM PA3II0KEHUU
Kpaxmajia yIiIeKUCIIOro ra3a, COAEPkKAILETo yrilepol, 4TO JOKA3bIBACT
IIPUCYTCTBUE yIJIEPOJA B KpaxMalie.

3. O6opyaoBaHne xuMmmn4eckomn naboparopum
N XMMM4yeckas nocyaa

B nabopatopHoil MpakTUKE UCHOJIb3YIOTCS Pa3IMYHbIC BUIbI XU-
MUYECKOM MOCYJbl, MPUOOPHI M ammaparbl. ITO MOTYT OBITH MPO-
CTEHIIME MNPUCTOCOOICHUS, BBIMOJHEHHBIE W3 Pa3JIMYHBIX COPTOB
CTEKJIa, TAKME KaK XMMUYECKHUE CTaKaHbl, KOHHYEeCKHe BOPOHKHU JIJIsi
bunpTpanyy, KPyriaoJaoHHbIe U IJIOCKOAOHHBIE KOJIOBI (CM. puc. 1).
JIaHHBIN BUJT XUMUYECKOM MOCYbI 0003HAYAIOT KaK «IocyAa 0011ero
HA3ZHAYEHUSD).

|

| s R R
L OOON

Puc. 1. Xumuueckas nocyoa obuezo Haznavenus



Bcerna ciaexyer mepea Ha4aJoM paOOThl TOYHO OMNPEACIIHTD,
SIBJISIETCS JIM MCHOJIb3yeMas IOCYJ1a TEPMOCTOMKON WIIM HET. Takxke
CIeayeT OTMEYATh HAIMYKUE MOBPEKIACHUN HA TTOCY/IE, TOABEPracMoun
HarpeBy (CKOJIbI, TPEIIUHBI U T. 11.).

TepmocToiiKkoe CTEKIIO Ha 3aBOJAX-U3rOTOBUTEIAX MOMEYAIOT
MATOBBIM 0€JIbIM CHMBOJIOM, 3TO MOXET OBITh KBajpaT, MpsSMO-
YTOJIbHUK WA Kpyr. Takyr mocyy MOXHO HarpeBaTh HEMOCPEACT-
BEHHO Ha 3JIEKTPOILIUTKE Yepe3 acOect. [locyny 0e3 cooTBETCTBYIO-
HIEr0 CHMBOJA MOXKHO IOJBEpPrarb HarpeBy TOJIBKO TIPU TMOMOIIH
«0aHW» C COOTBETCTBYIOIIUM TEIJIOHOCUTENEM (BOJa, MAacCyo, TJIulie-
PHH, MECOK).

Takxe M3 CTEKISTHHOM XUMHUYECKOHN MOCY/Ibl «001ero Ha3Hayve-
HHSD» B Ja0OPaTOPHOUN MPaKTUKE UCHOJIb3YIOTCS MMPOOUPKU, CTEKJIISIH-
HBIE IIMaTEIU, TPYOKH U3 JIErKOIJIABKOT0 CTEKJa (MX MOKHO Cru0aTh
MO/l HY>KHBIM YTJIOM JIa)K€ Ha MJIAaMEHU CIUPTOBKH), CTEKJISIHHbBIC IMa-
JIOYKH.

OTaenbHO CTOUT OTMETUTH (Pap(POPOBYI0 XUMUYECKYIO MOCYAY,
cpenu KOTOpOM HaubOojbllee ynoTpeOseHue HaXOAT Yallu JJis BbI-
NapyBaHus, CTYIKU U MECTUKHU JJI1 U3MEIbUYCHUS] TBEPJbIX BEIIECTB,
dbapdopoBbIe MIMaTEId U CTaKaHBHI.

Crenyer 4eTKO pa3iauyaTh YAIIW ISl BbIIAPUBAHUS U CTYNKH
JUIsl pacTUpaHusi BeilecTB. IlepBbie TOHKOCTEHHbIE M KPYIJIOAOH-
HbI€, YTO CIIOCOOCTBYET OBICTpEHIlIEMy MCHAPEHUIO COJIbBEHTA, BTO-
pbi€, HAITPOTUB, BHITIOJIHEHBI U3 «MACCUBHOIO» (papdopa, U HarpeBaTh
VX HE PEKOMEH/yeTCH.

dapdopoBbie CTAKaHbI KCIOJb3YIOT B OCHOBHOM JIJIsI CMEIIIU-
BAaHUS BOJABI C KUCIOTAMH WJIM LIEJTOYaMU, a TAKXKE ISl MPOBEACHUS
peaKUUil HeUTpaIu3aluu.

Takxe BBIJIEISAIOT XUMHUUECKYIO TTOCYY «CHENHAJTbHOI0 HA3HA-
YEeHH .

Crozia OTHOCST CIeHaIU3UPOBAHHbBIC AJIEMEHTHI J1a00paTOPHBIX
YCTAHOBOK, TaKU€ KakK JIByX-, U TPEXTOpJible KPYTJIOAOHHBIE KOJOBI,
KOTOPBIE HCIOJIB3YIOT B KAYECTBE XUMUYECKUX PEAKTOPOB, JIEIUTEIIb-
HbIE BOPOHKM (CJIY>KaT IJis SKCTpaKIMW), ajJoHXHu, Hacaaku J[uHa-
Crapka u Knaiizena, nopucteie ¢puiasTpsl [1loTTa, BopoHku broxuepa
U KoJiObl byH3eHa 111 BakyyM-(QuibTpaluu, XouoauibHukn JInouxa,
KOTOpBIE B 3aBUCHUMOCTH OT CBOETO MOJOXEHHUS B IPaBUTAIMOHHOM
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noJyie 3eMJIM MOTYT OBbITh «HPSIMBIMUY (HUCXOMISIIMMU) WA «0OpaT-
HBIMWY, KaleJbHbIE BOPOHKH (pHC. 2).

Puc. 2. Xumuueckas nocyoa cneyuanbHo2o Ha3HAYeHUs

4. OnpegeneHne MHAUBMAYaribHOCTU
N HEKOTOPbIX KOHCTAHT OpraHn4YecKux
coeaUHEeHUu

ToHKoOCnOUHasi xpomamoezpagus

byayun HECIOKHOW IO TEXHUKE BBINOJIHEHUS, TOHKOCJIONHAS
xpomatorpadus (TCX) naet BnojHE yAOBICTBOPUTEIbHBIC PE3YJIbTa-
ThI MIPU MPEIBAPUTEILHOM ONPEEICHUN MECTUIIUJIOB U JAPYTUX Opra-
HUYECKUX COEIMHEHMI-3arps3uuTeneil. OHa 3aHUMaeT 0co0oe MECTO
cpeau Apyrux Xpomarorpad@uyeckux METOJIOB Ojarogapsi mpoCTOTe
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METOAMKHA U JOCTYITHOCTH O00OpYJOBaHUA, IIUPOKON 001acTu mpuMe-
HEHMUSI, BICOKOW SKOHOMUYHOCTHU, JJOCTATOYHO BBICOKOW CEJIEKTUBHO-
CTH ¥ YyBCTBUTEIHLHOCTH.

TCX — mmpoKko pacnpoCTpaHEHHbI BAPUAHT HCUOKOCMHOU XPO-
mamoepaguu, OTIANYAIOIIUNACI OT KOJAOHOYHOU Xpomamozpaguu To
dbopMe HEMmOABMXKHOW (a3bl M CIOCOO0Y IEepeMEIIeHUs MOIBHUKHON
¢da3pl, a TakKe MO0 TEXHUKE HCIIOJHEHUS M ammapaTypHoMy odopmiie-
HUIO Xpomarorpaduueckoro mporecca. B TCX mporiecc pazaeneHus
MIPOMCXOJUT B CJIO€ TOHKOIUCIIEPCHOTO COpOEHTa, HAHECEHHOI'0 Ha
CTEKJISIHHYIO WJIA METaUIMYECKYyI0 TUIacTUHKY (puc. 3). TommuHa Ta-
KOO CJI0Sl BO MHOTO pa3 MEHbIIE €ro JJIMHBI WX MUpUHBL. VIMEHHO
no3ToMy BMecTe ¢ OymaxxHoi xpomatorpadueit TCX OoTHOCAT K no-
CKOCHHBIM XPOMAmMocpaghuyeckum Memoodm.

JIaHHBI METOJI YCHENIHO MPUMEHSAETCS JJIsl pa3/ieiCHUus OYE€Hb
MaibIx kosnmdecTB BemecTB (10 0,1-0,005 mxr). B otiuyue ot koJio-
HOYHOM Xpomatorpaduu nipu TCX cnoit copOeHTa HAaHOCIT Ha TOpHU-
30HTAIBHYIO CTEKJISTHHYIO, METAITMYECKYIO UJIU IIACTMACCOBYIO A~
ctuHkHU (TCX ¢ He3aKkpenIeHHbIM CII0EM) WU MPUMEHSIOT 3aKperie-
HUE CJIOoS  KpaxmajaoMm, cyiab(aToM  KadplMUs W JAPYTUMH
CBSI3BIBAIOIIMMU areHTaMu. KpoMe TOro, MOKHO HCIOJIb30BaTh BbI-
MyCKaeMble MPOMBIIIIEHHOCTBIO TOTOBbIE MacTUHKU it TCX ¢ 3a-
KPEIUICHHBIM CJIOEM CHUJIMKaress Ha ajqtoMUHUEBOU donbre (curydo-
JIOBBIE MJIACTUHKH) WM MOJ00HBIE UM IUIACTUHBI JIsl TOHKOCJIOWHOM
XpomaTorpaduu.

[Ipouenypa ananusa cmecu BemectB MerogoM TCX TtakoBa. Ha
pacctostHuu 1,5-2 ¢cM OT KOPOTKOTO Kpas MJIACTUHKHA MPOBOIST MOTIe-
PEUYHYIO JIMHUIO, SIBJSIONIYIOCS JIMHUEH cTapTa, M Ha Hee Kamuuisapa-
MU, MUKPOIUIIETKAMH WJIM MHKPOIIINPUIIAMH B BHUJE TOYKH WM TI0-
JIOCKM HAHOCAT AaHAIM3UPYEMYI0 CMECh M CTaHJIapTHBIC BEIIECTBA
(«cBHUOETEINY ).
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Puc. 3. Cxema ananuza memooom TCX: I — ananuzupyemas cmecy,
2—4 — cmanoapmuvle sewecmsa (“‘ceudemenu’”’)

B oany touky MokHO HaHOocuTh OT 50 MKr g0 | mr BemiecTsa.
[locne HaneceHusi oOpa3lOB Ha COPOEHT IUIACTUHKY NEPEHOCHT B
TEPMETUYHYIO KaMepy sl XpoMaTtorpaduyeckoro aHajansa U Morpy-
Kal0T B PACTBOPUTEIb, KOTOPHIA BBHIMOJHSIET POJb MOABUKHON (pa3bl
(puc. 4). PactBoputens (MU cMECh pacTBOpPUTENICH) 3aIMBalOT 3apa-
HEe B XpomaTorpauyeckyro Kamepy, 4TOObl B HEM YCTaHOBWJIACH
paBHOBECHAsl yIPYrocTh MapoB. B MPOTUBHOM cilydyae pacTBOPUTEIIb,
MOJHUMAsACh BBEPX IO IUIACTHHKE, OyJeT MHTEHCUBHO HCIAPSTHC,
YTO OTPA3UTCs Ha KauecTBe paszjaeieHus. [Ipu morpyxeHuu IiacTHH-
KU B PacTBOPUTENH HY>XKHO CJIEIUTH 32 TE€M, YTOOBI CTApTOBAs JIMHUS
Obl1a BBIIIIE YpOBHs pactBoputens. [loa aelicTBHEM KamMILIAPHBIX
CHUJI paCTBOPUTEIIb IBUKETCS BIOJb CJI0s1 COPOCHTA U C Pa3HOM CKOPO-
CThIO MEPEHOCUT KOMIIOHEHTBhI CMECH, YTO MPUBOJIUT K HX paszjese-
Huto. [IpuHnum pa3aeneHus Takon ke, Kak B IPYTUX BHAAX XpOMaTo-
rpaduu, — HEOJAMHAKOBOE CPOJACTBO pa3lelsieMbIX BEIIECTB K TIOJ-
BIDKHOM KUJKOW haze M CTallMOHAPHOMY COpOEHTY (paziuyue B
copOuun). Ilocne nocTuxeHus pacTBOpUTENEM JIMHUK (pOHTA ILIa-
CTUHKY BBICYIIMBAIOT u MPOBOAIT HACHTU(DUKAIIUIO KOMIIOHEHTOB
CMECH.
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Puc. 4. Ocywecmenenue npoyecca TCX

MHorue BemiecTBa He OOHAPYKUBAIOTCS BU3YaJIbHO B BHAMMOM
00JIaCTH U UX JIETEKTUPOBAHUE MOKHO MPOBOJUTH MIPU PACCMOTPEHUNU
MJIaCTUHKU B Y D-u3nyuenuu (puc. 5) Wik UaeHTUPUIHUPOBATH COOT-
BETCTBYIOIIUE COCTUHEHHUS ITyTEM ONPBICKUBAHUS TJIACTUHBI XUMUYE-
CKMMU peareHTaMu (YMCiI0 KOTOPBIX B HACTOSAIIEE BPEMs MEePEBaTUIO

3a udpy 300).

Puc. 5. Obnapysicenue ananusupyemoix seuecms na TCX-nracmunxe
noo deticmseuem Y O-uznyuenus

[lepBbIii cr1OCOO OCHOBaH Ha PErvCTpaIMU TOTJOoIIeHUs: B Y D-
obOsacTul (BapuaHT a) UM PETUCTPALIMM COOCTBEHHOH (PiyopeclieHITun
pa3JielieHHbIX coeNuHeHui (BapuaHT 0). /[ BapuaHTa a B cjoi aj-
copOeHTa Ha IUIACTUHKE BBOJATCS (DIyOPECICHTHBIE HWHIUKATOPHI
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(siroMuHO(DOPBI), KOTOpBIE MpU 00yueHnu Y D-cBEeTOM BO30YKIAIOT-
Csl TIPY TaKOW JIJIMHE BOJIHBI, PU KOTOPOHU JETEKTUPYEMBIE BEIIECTBA
noryiomaroT. B pesynbraTe pa3geneHHble COEIMHEHUS] CTAHOBSTCS XO-
POIIIO BUAUMBIMH B BUJIC TEMHBIX 30H Ha CBETSIIEMCS COPOCHTE.

OnHuM 13 HanboJiee YyBCTBUTEIBHBIX METOJIOB JICTEKTUPOBAHUSL:
SBJISIETCSL CIIOCO0 (BapuaHT 0), B KOTOPOM HaOIIOAAI0T COOCTBEHHYIO
(bIyopecueHInI0 PU BO3ACHCTBUM HA TUIACTUHBI Y D-U3ITy4YeHUs C
JJIMHOW BOJIHBI BO30Y>kaaroIiei (DJIyopeceHIINI0 TJaHHOIO COeIuHE-
Huda. MmeroTcs cnenuanbHble CpeACcTBa, YCUIUBaroue QuryopeciieH-
IIUI0 HEKOTOPHIX KOMIIOHEHTOB.

[Ipy neTeKTUPOBAHUM BTOPHIM CHOCOOOM B KAauye€CTBE YHUBEp-
CaJbHBIX PEAr€HTOB HCIOJb3YIOT KOHLUEHTPUPOBAHHBIC KHUCIIOTHI, B
MEPBYIO OYEPEab CEPHYIO KUCIOTY. [locie onphICKUBaHUS TIJIACTUHBI
HEKOTOPbIE XUMUYECKUE COCTMHEHUS TPUOOPETAIOT OKPACKY U CTaHO-
BSITCSI BUIMMBIMU Ha XOJIOJE, MHOTHE MPOSBIISIOTCS IPU HArPEBAaHUH.
st oOHapy KeHUsI XMMUUYECKU WHEPTHBIX MO OTHOIICHUIO K CEPHOU
KUCJIOT€ COCIMHEHUW J00aBIAIOT A30THYIO KHCJIOTY WU ApYrue
OKHCTUTENN (MepMaHTraHaT Ju0o Ouxpomar Kajus). MHOTOYHUCIICH-
HYIO0 Tpynmy (10 HECKOJBKHUX COTEH) COCTAaBIAIOT CHELU(PUUYECKUE
peareHTbl Ha UHAUBUAYAJIbHBIE COCIMHEHUS U OTJICJIbHBIE KJIACCHI CO-
eauHeHui. [IposiBnenue (BU3yansaiys) MiIaCTUHOK OCYIIECTBISAETCS
ONPBICKUBAHUEM IIJIACTUH COOTBETCTBYIOIIUMHU pPEareHTaMmu C JOMOJI-
HUTEJIBHON (MpU HEOOXOJUMOCTH) OOpabOTKOW IUIACTUHOK (Hampwu-
Mep, HarpeBaHUEM ).

Ocob6ennocteio TCX sBiIsSIETCS BO3MOKHOCTH MOCJIEA0BATEIBHO-
r0 UCIOJb30BaHUSI HECKOJBKUX PEAreHTOB JUIsl JETEKTUPOBAHUS pa3-
HBIX KJIACCOB COEIMHEHUI MU COSMHEHUM C pa3MnYHbIMU (PYHKIIHO-
HaJbHBIMU Tpynnamu. Hawnydiiime pe3ysbTaThl JOCTUTAIOTCA B CIY-
4ae KCMOJIb30BaHUS CHEUU(PUUECKUX PEAreHTOB, MPUMEHSEMBIX IS
OOHAapyKEHUS OMPEACIICHHBIX KJIACCOB OPraHMYECKUX WJIM HEOpraHu-
YECKUX COCIUHECHUM.

BaxHOM XapakTEpUCTUKOW CTENEHU Pa3lCIICHUS OIPEAEISIEMbIX
COCIMHEHUM SABJISIETCS BEJIMYMHA, HA3bIBAEMAasi UHOEKCOM NOOBUNCHO-
cmu (Rf) — OTHOILIEHUE pACCTOSIHUS OT IIEHTpA MSATHA aHAJIU3UPYEMOTO
KOMITOHEHTA Ha IIJIACTUHKE J0 JIMHUHU CTapTa (X) K pacCTOSHUIO (Y),
MPOUICHHOMY pPACTBOPUTENIEM OT JIMHUU CTapTa 10 JUHUU (pOHTa
(puc. 3). Benuunna Ry siBIeTCS XapaKTEpPUCTUKON MPUPOIBI ONpeie-
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ageMoro coenuHeHus. 11ockonbky BennunHa Ry 3aBUCUT OT CBOMCTB
COpOEHTa M PaCTBOPUTEINS, UCIIOIB3YEMBIX JIJIS pa3jeieHUs, He00XO0-
MO CpaBHEHHE BEJIMYMH Ry MccieayeMoro BellecTBa CO CTaHIapT-
HBIM BEIIIECTBOM — “‘CBHJIETEIIEM ’, HAHOCUMBIM Ha Ty k€ IUIACTUHKY.
“CBugereneM’ CIYXUT MPEAnoaaraéMoe 4YucToe BelecTBo. MaeHTu-
(GbUKaMo BEMECTB (KAaUYeCTBEHHBIM aHAIW3) MOKHO IPOBOIUTH IO
PABEHCTBY 3HaucHUM Ry aHamm3upyemoro BelecTBa M CTaHAApPTA
(“cBuperens’).

OnpedeneHue memnepamypbl niaesieHust

Haubosnee y100HO (M OOBIYHO MPUHATO) OMPENECATh TEMIIEPATY-
py miaBieHus B kanwuigpe. C ogHoro, 60Jiee y3KOro, KOHIA ATH Ka-
MUJUISPBI 3alIauBalOT, JJIs1 YEro WX BBOAST HAIIPaBJICHHBIM BBEPX KOH-
1IOM B IJIaMsi CIIUPTOBKU W, Bpalllas, HarpeBarOT B TEYEHUE HEMPO-
JOJKUTEIHOTO BPEMEHHU.

JI71s1 3an0oTHEHUSI Kanujuisipa €ro BBOJSIT OTKPBITHIM KOHIIOM B HC-
CJIEAyEeMOE BEIIECTBO; MPU 3TOM HEKOTOPOE KOIUYECTBO MOCJIECIHETO
najaeT B Kanwuidap. BeliecTBo nepeMearT Ha JHO Kanujuisipa cle-
IyIOIMKUM 00pa3oM. bepyT TOHKYIO CTEKIISIHHYIO TPYOKY (IuHOI0 20—
30 cM) U CTaBAT €€ B BEPTUKAJIHLHOM IOJ0KEHUHU Ha cTOd. B BepxHMit
KOHEIl TPYOKH BHOCST KalWJUISIP U OTIYCKAaIOT €ro 3amasHHbIM KOH-
oM BHU3. [Tagast, kKanuiisip yaapseTcst O KPBIIIKY CTOJa, B pe3yJibTa-
T€ YEro BEIECTBO CMAJAeT Ha JHO U YIUIOTHSETCS TaM. Takou mpuem
MOBTOPSIIOT HECKOJIBKO pa3. i onpeaesneHus: TemiepaTypsl IjiaBie-
HUSI BEIIECTBO JOJDKHO 3alOJIHATH KamWJUISIP CJIOEM BBICOTOM B 2—
3 MMm.

Kanwuigp ¢ BemecTBOM MOMENIA0T B IPUOOP ISl ONpeiesICHUs
TeMmnepaTypsl IiaBieHus (puc. 6). Ilpubop BkIIOYAOT, yCTaHABIU-
BAIOT PEXKUM HArpeBaHMUsI.

Ecnu temneparypa miiaBieHHUs] BEUIECTBA U3BECTHA U OIpeesie-
HUE TTPOU3BOJIST C IEJIbI0 YCTAHOBJICHUSI CTEIIEHU YUCTOTHI BEIIECTBA,
TO CHaydajia OBICTPO HArpeBaroT MPUOOP IO TEMIEPATYphI, JexKarieh
npuMepHo Ha 10° Hke 0XXuJaemMol TeMrnepaTyphl IJIaBJICHUS; 3aTEM
HarpeB YMEHBIIAIOT U Jajie€ MOJHUMAIOT TEMIIEpaTypy OYE€Hb MeEJ-
JeHHo (He Oosee 4yeM Ha 1° B MHHYTY).
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Puc. 6. Ilpubop onsa onpedenenus memnepamypol niaeieHus

TemriepaTypor TUIABJIEHUS CUMTAETCS TAa TEMIIEpaTypa, NpU KO-
TOPOM 3aMeuaeTcsi epBOE MOsBJICHUE KUIKOW (a3bl. Eciu BelecTBo
YHCTOE, TO OHO MOJHOCTHIO Iu1aBUTCs B npeaenax 0,5—1,0°.

TepmoMeTrp, npu MOMOIIKA KOTOPOTO OMNPEIEIAIOT TEMIIEPATypy
IJIABJICHUS, JIOJKEH OBITh MPEIBApUTEIBLHO MPOBEPEH, TaK KaK €ro
MEPUOJIMYECKOE HAIPEBAHUE M OXJIAXKJICHUE MPUBOJUT K CMEILECHUIO
HyJ€BOM TOYKU. HylleByr0 TOUKY yCTaHABIMBAIOT, MOrPYKask TEPMO-
METp B CMECh BOJIbI CO JIbJAOM (TIOJIYyYEHHBIM 3aMOpPaKMBAHUEM JIHC-
TWIIMPOBAHHOM BOAbI). TOuKy, OTBewarlnyr Temieparype 100°,
POBEPAIOT, MOMENIAss TEPMOMETP B Napbl KUIIAIIEH Boabl. Ecim ar-
Moc(epHoe JaBjieHUE MPU ATOM OTiInWYaercss oT 760 MM, TO Ha Kax-
neie 10 MM BBOmaT mompaBky B 0,37°. Touku BOMM3u 200° moryt
OBITb TIPOBEPEHBI MOMEIICHUEM TEPMOMETPA B Maphbl KUIISIIETO aHU-
nuHa (184,4°) win nadranuua (218°). [TonmpaBka Ha kojiebaHUE aTMO-
chepHOTO NaBjeHUs B ciiydae aHuwirHa paBHa 0,51°, B cimydae HadTa-
muHa 0,58° Ha xaxxapie 10 MM.

Ornpenenenre TeMIepaTyphl IJIaBJICHUS MTPOU3BOIAT HE TOJIBKO C
LEJbI0 YCTAHOBJIEHUSI YUCTOTHl M3BECTHOIO MPOAYKTAa, HO W A
UJACHTU(DUKAIIMKM BEIIECTBA, T. €. YCTAHOBJIEHHUS TOXIECTBA HCCIe-
JyEMOT'0 COEJIMHEHUS C KAKUM-JTU0O U3BECTHBIM (OMKUCAHHBIM B JIUTE-
paType) BElIEeCTBOM.

ToXIEeCTBO HCCIEAYEMOTO BEIIECTBA C OMUCAHHBIM yCTaHABIIU-
BAaIOT Ha OCHOBAHUU OOITHOCTH XapaKTEPHBIX PEaKIMid, COBHAIACHUS
cocTaBa U (PU3MUYECKUX KOHCTAHT, U3 KOTOPBIX TEMIIepaTypa IjiaBje-
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HUS UMEET HauOoJbIlIee 3HAYCHHE, TaK KaK €€ BEeJIMYMHA CUJIbHO W3-
MEHSIETCS TaKe MPU HE3HAYUTEIBbHBIX OTJIMYUSAX B CTPOCHHUU BEILIECTB.

OnHako HE BCErja JaHHBIE MO ONPEICIICHUIO0 TEMIIEPATYPHI ILIAB-
J€HUS MOTYT CYHUTAThCS JOCTATOUYHBIMU JUIsl UACHTU(UIIMPOBAHUS
JIBYX BEIIECTB, TAK KaK HE UCKJIIIOYEHA BO3MOXHOCTb, YTO PA3JIMYHBIC
BEIIECTBA MOTYT HWHOT/Ia OKa3aTbCs OO0JaJarolMMH OJWHAKOBBIMU
WM BECbMa OJIM3KMMU TeMIlepaTypamu IUIaBjieHus. B Takux ciyyasx
NpUOEraloT K ONPECICHUI0 TeMIEepaTyphl IUIABJICHUS TaK Ha3bIBae-
MOU cMmeriaHHoOM mpoObsl 00oux BemiecTB. s 3Toro 0epyT HEOOIb-
II10€ KOJIMYECTBO MOUICKAIIEr0 UASHTU(UKAIIUA BEIleCTBA U CILJIaB-
JISIFOT €r0 C PaBHBIM KOJIMYECTBOM YKCTOTO IMpernapara TOro BEIIECTBa,
TOXIECTBO C KOTOPBIM XOTAT YCTaHOBUTH. [loiyueHHBbIN pacruiaB u3-
MeJIbYAIOT, MOMEIIAIT B KANWUISIP U OOBIYHBIM TOPSIKOM OMpeje-
JSIIOT TeMIepaTypy ero riasiieHus. Eciau 00a BelecTBa UICHTUYHBI,
TO UX CMECh OYJET TUIABUTHCS MPU TOM K€ TeMIepaType, 4To U Kax-
JI0€ U3 BEILECTB B OTJIebHOCTH. ECiin e BelecTBa pa3inyHbl, TO UX
CMECh, KaK MpaBUJIO, TUIABUTCS TIPU 00Jiee HU3KOM TeMIieparype, YeM
YUCTHIC BEIIECTBA.

MHorue opraHm4eckue BelllecTBa MPHU IUIABJICHUM pa3jiararorcs,
U 3TO COMPOBOXKIACTCS UX TOTEMHEHUEM, & MHOT/Ia U OOYTJIMBaHUEM.
B aToM citydae Touka 1iaBiieHHs] OyAeT HEUETKOM.

OnpedesnieHue memnepamypbl KUMNEHUSs

OrnpezneneHre TeMIEpaTypbl KUMEHUS OOBIYHO MPOU3BOIAT MPHU
NIEpPErOHKE BEIIEeCTBA B MPOIIECCE €ro OUMCTKU. J[Js moydeHus: 6osee
TOYHBIX JAHHBIX UCCJIEAYEMOE BEIIECTBO MEPErOHAIOT U3 EPETOHHOM
KOJIOOYKH, TPUMEHSSA MPOBEPEHHBIA TEpMOMETp. YAOOHO TMOJIB30-
BaThCsl HAOOPOM TEPMOMETPOB C YKOPOUEHHOM IIKAJIOM, TaK KaK MpHU
TOM OTHaAaeT HEOOXOIUMOCTh BBOJUTH MOIPABKY Ha BBICTYIAIOIINI
HaJl MPOOKOM CTOJIOUK PTyTH. B K0M00UKy 00s3aTEIbHO HYXKHO Opo-
CUTh KaMWIISIPhl WM KYCOYKU MOPUCTOM TIUHSHON TapesIKu JUIsl yCT-
paHeHus meperpena KUJIKOCTU U 00ecTieueHus: paBHOMEPHOCTH KHIIe-
Huda. Hano cinenuth Takyke 3a TeéM, 4TOOBI HE MOJBEpPrajiuch Harpena-
HUIO HEMOKPBIThIE JKUJKOCTHIO CTEHKU KOJIOBI, TaK KaK MPHU 3TOM
MOKET MPOUCXOAUTH MEPETPEB MapOB KUISALIEH KUAKOCTH, U TEPMO-
MeTp OyAeT MoKa3bIBaTh 00JIEe BHICOKYIO TEMIIEPATYPY.
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OnpezneneHue TemMnepaTypbl KAMEHUS Majoro KOJIUYECTBA KU-
KOCTH yJ00HO MPOBOAUTH MUKpoMeTo oM CuBosiodoBa. Karutro xu/i-
KOCTH MTOMEIIAIOT B 3aMassHHYIO0 C OJHOTO KOHIIA TOHKOCTEHHYIO CTEK-
JSTHHYI0 TpYyOKy auamerpoMm 2,5-3 mM. B TpyOKy omyckaroT 3amnasiH-
HBII C BEPXHEr0 KOHIA KamWwiIsp, MPUKPEIUIIOT TPYyOKy K
TepMOMETpY (puc. 7) ¥ HarpeBaroT B IpuodOpe.

Puc. 7. Onpedenenue memnepamypol KUunenust Maavlx KOJULECME HCUOKOCTU

Kak Tonpko uccinemyemMasi )KUIKOCTh B KaWLUISIPE HATPEETCS 110
TeMIEpaTypbl UyTh BBIIIE TEMIEPATypbl €€ KUuIeHus: (nmeperpes!), us3
Kanwuigpa HEMPEephIBHOM CTPyeH HAYHYT BBIXOJUTH IMYy3bIPbKU (Ka-
NWJUISIPp TIPU 3TOM coAporaercs). JJisi TOUHOrO yCTaHOBJICHUS TeMIIe-
paTypbl KUIICHUS JAJIBHEUIIIEE HATPEBAHUE MPEKPAIIAIOT U OTMEYAIOT
Ty TEMIIEPATYPY, PU KOTOPOU MEPECTAHYT BBIACIATHCS My3bIPbKH.

OnpederneHue ydesnnbHO20 8eca

VY nenbHBIN Bec onpeAessitoT Haubojee TOYHO MPU MOMOIIU MHK-
HoMeTpa. st y1oOCTBa B3BEIIMBAHUS K MUKHOMETPY HPUKPEILISIIOT
METIIF0 U3 TOHKOW AJFOMUHHMEBOW IMPOBOJIOKH. EMKOCTH pesepByapa
MUKHOMETPA MOXET ObITh Pa3IMYHON; OOBIYHO MOJIb3YIOTCA MUKHO-
MeTpaMHu OT 1 10 5 MIL

CHayana Ha aHAIMTUYECKUX BecCaxX OIPEHEISIIOT BEC ITYyCTOrO
NUKHOMETpA (BMECTE C MPOBOJIOKOI). 3aTeM P MOMOIIN MaJI€HbKOM
BOPOHKH C OTTSIHYTBIM B KAaNWJUISAP KOHIIOM NMUKHOMETP HAMOJIHSAIOT
CBEXETNEPETHAHHOM NUCTUJUIMPOBAHHOM BOJOW M MOMEIIAIOT B BOMS-
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HyI0 OaHI0, uMerIyto temieparypy 20°. TemmnepaTypy BOAbI MOJ-
JEPKUBAIOT MTOCTOSHHOM, MPUINBAsA HEOOJIbIIUMU HOPLUSIMH TETLIYIO
(WM XOJIOJHYI0, B 3aBUCHUMOCTH OT TEMIEPATyphl MOMEIIEHHUS) BOAY
U Xopouio ee nepememmuBas. st u3BMepeHus TeMnepaTypsl MOJIb3y-
IOTCA BBIBEPEHHBIM TEpMOMETpPOM ¢ aeneHusiMu Ha 0,2°. [lo ucreue-
Hun 20-30 MUH BOJIa B TIUKHOMETPE MPUOOpETAET TEMIIEpaTypy BOJIbI
B COCYJ€E; TOrJla yCTAHABIMBAKOT YPOBEHD BOJIBI B MUKHOMETPE TOUHO
M0 METKE, yAIsisl €€ U30BITOK MPU MOMOIIY KaMWJUISIPHON MUMETKH.
Kannu BOJbI, MpUCTaBIIME K CTEHKAM ropJia MUKHOMETPA, yAAISIOT
npu nomomu (puiabTpoBagbHOM Oymaru. IIMKHOMETp 3akKkpbIBaIOT
NpoOKOM, BBIHUMAIOT M3 OaHW, TIIATEJIBHO OOTUPAIOT CHAPYKU
bunpTpoBaILHON OyMaroi u B3BemIMBalOT. Bec muKHOMETpa ¢ BOJOM
ONPEACIISIIOT JBAXK/IBI U U3 MOJYYECHHBIX BEJIMYUH O€pyT CpeaHee 3Ha-
yeHue. BplunTas U3 HAWJIEHHOTO BECa BEC IIYCTOrO NMUKHOMETPA, y3-
HAIOT BEC BOJIbI, COAEPIKAIIEUCS B TUKHOMETpE mpu 20°.

3aTeM yJIalgioT U3 MUKHOMETPA BOJY, BBICYIIUBAIOT €T0, CIIOJIac-
KUBasi TOCJIEA0BATEIBHO CIUPTOM U 3(UPOM (CYIIUTH TUKHOMETP My-
TEM HarpeBaHUs HEJb3s), YIAIAIOT OCTaTKU d(upa mpocachiBaHHEM
BO3/lyXa W HAIOJHSIOT MUKHOMETP UCCICAYEMOU KUIAKOCThIO. [Tnk-
HOMETP C KMIKOCTBbIO CHOBA BbLACPKUBaOT 20—-30 MUH B BOJSHOU
0ane npu 20°, TOBOJSAT YPOBEHB KUJIKOCTH JI0 METKH M B3BEIITUBAIOT.
M3 mnojiydeHHOW BEJMYMHBI BBIYMTAIOT BEC IyCTOr0 MUKHOMETpa U
HaXOJAT BEC KUJKOCTH, COJIEpKaIecs B MUKHOMETpe nipu 20°.

OTHOILIEHNE HAWUJAEHHOIO BECa JKUJIKOCTH K BECY BOJbI, COAEp-
Karencs B muKHoMeTpe pu 20°, naer yIeJbHbIM BEC JaHHOTO BElle-
ctBa nipu 20° mo oTtHOmIEHHIO K Boje mpu 20°; 3TOT yIEJIbHBIA BEC
0603HAYAETCS CUMBOJIOM d” 5.

OOBIYHO MPUHSATO BBIYUCISTH YACIBHBINA BEC BEILIECTBA MO OTHO-
HICHUIO K BECY BOJBI NpH 4°, TaK Kak MNIOTHOCTh BOJIBI pu 20° paBHA
0,9982, To panee HalJICHHBIN YJEIbHBIN BEC HY’)KHO YMHOXKHUThH Ha 3Ty
BEJIMUMHY.

OO6o3Havast yJaenabHbIA BeC XXUAKOCTH Tpu 20° MO OTHONIIEHUIO K
BOJIe TTpU 4° CUMBOJIOM a’, MOJTYYUM: &0, =d*5 . 0,9982.

He o0s3atensHo, 4TOOBI Temiepatypa OaHu Obuia paBHa 20°;
Ba)KHO JIMIIIb, YTOOBI BO BpEMsI OTIbITA OHA TTO/ICPKUBAIACH TTOCTOSH-
HOM. Tak Kak IUIOTHOCTh BOAbI MIPHU PA3JIMYHBIX TEMIIEpATypax XOpo-
10 U3BECTHA (TabJyMIla), TO TPOCTHIM MEPECUETOM MOKHO HAWTH BEC
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COOTBETCTBYIOIIET0 00heMa BoAbI mpu 20° (nu nipu 4°). XKenatenbHo
BCE K€, YTOOBI TeMIIepaTypa BOJibl HE OTJIMYaidach CUJIbHO OT 20°, Tak
KaK B MPOTHMBHOM CJydyae HE0OXOIUMO BBOJUTH MOMPABKY Ha PacCIIu-
pEHUE CTEKJIa MUKHOMETpA.

Ilnomnocms 6006l npu paziuuHbIX MEMnEPamypax

Temmepary- [not- Temmepary- [Lnot- Temmepary- [not-
pa, °C HOCTB, pa, °C HOCTb, pa, °C HOCTB,
/M /M /M

0 0,99987 14 0,9993 20 0,9982

4 1,00000 15 0,9991 21 0,9980

10 0,9997 16 0,9990 22 0,9978

11 0,9996 17 0,9988 23 0,9976

12 0,9995 18 0,9986 24 0,9973

13 0,9994 19 0,9984 25 0,9971

OnpedeneHue MOJIeKyIIPHO20 eeca
op2aHU4YecKux eeujecme

Becbma ynobeH MeTo1 ornpeiesieHrs MOJIEKYJISIPHOTO Beca 10 Je-
IIPECCUN TeMIIepaTyphl TUIaBieHUs kamdopsl. B cBsI3u ¢ Tem, 4TO
kamdopa o0jagacT MOBOJBHO BBICOKOMW TEMIIEpATypoOu IUIABJICHUS
(172°C) m nHeoObvaitHo OosblIoN MomsipHO#l nemnpeccuen (-40°C),
9TUM METOJIOM MOKHO C YJIOBJIETBOPUTEIHLHON TOYHOCTHIO OIpee-
JSTh MOJICKYJIIPHBIE BeCca OY€Hb MHOTHX BellecTB. s mpoBeaeHus
OTIpEJICNICHHsI JOCTATOYHO HECKOJIbKUX MUJUIUTPAMMOB BEIIECTB; OT-
CUET TeMIlepaTypbl IPOU3BOIUTCS C MOMOIIBI0 OOBIYHOTO TEPMOMET-
pa ¢ Tounocthio g0 0,5°C.

Brrauciienre MoIeKyJIipHbIX BECOB M MTpou3BOIAT 1O hopMyIie:

100pA

5

I7Ic p — HaBeCKa MCCIIeyeMOro BEIeCTBa;

A — MOJIIpHOE TTOHIDKEHUE TeMIIepaTyphl IUIaBICHNUS,

P — Bec kamdopsr;

At — Habmr01aeMoe TMTOHIKEHNE TeMIIepaTyPhI IUIABICHHUS.

Crnenyer uMeTh B BHY, 4TO BeIWYMHA A 111 KaM(OPBI MOCTOSH-
Ha npu 1o6aBieHuu 0osee 0,2 MOJIb UCCIelyeMoro BemiecTBa Ha 1 Kr
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kamdopsl. C yMEHBIIEHUEM COJepKaHusl JOOABKU BeIWYMHA A TO-
creneHHo Bo3pactaeT 10 S0°C.

OnpedeneHue nokazamers
npesiomMsieHuUsi )xuokocmu

[TokazaTens mpesomieHus (n) KUCMIOJB3YETCS IS UACHTU(UKa-
MY KUJKHUX BEIIECTB U XapPAKTEPUCTUKH X YUCTOTHI.

[Tokazarens mpenomMiIeHUs BENIECTBA — BEJIWYMHA, paBHAsg OTHO-
meHnuio ($a3oBbIX CKOPOCTEH cBeTa (PIEKTPOMArHUTHBIX BOJIH) B Ba-
KyyMe U B JAaHHOU cpene: n = ¢ / V. [lokazaTens npenomieHus: 3aBu-
CUT OT CBOMCTB BEIIECTBA W JUJIMHBI BOJHBI U3NyyeHUsl. OTHOIIEHNE
CHUHYyCa yrja najaeHus (o) Jyda K CUHYCY yrIJia npeiomiieHus (y) npu
nepexojie Jiyda u3 cpeasl A B cpeay B Ha3bIBaeTCs OTHOCUTEIBHBIM

IOKAa3aTeseM MPEJIOMIIEHUS ISl 3TOW Napbl CPE:
SIn ¥

- =n
sin 7y

Jlns ompeaeneHus moKa3aTels IPEIOMICHUS KUIKOCTCH IpuMe-
HAIOT pedpakTomeTp (puc. 8).

Puc. 8. Peppaxmomemp UPD-22
1 — usmepumenvuan 2o106Kka, 2 — Maxosux OJisl USMEHEeHUsT NOJIOHCEHUS NIIOCKO-
cmeltl npuzm, 3 — oceemumenvHoe 3epKao, 4 — okyaap, 5 — 3pumenvHas mpyoa,
6 —wum, 7 — 3epKao 01 0C8eujeHus WKasl, § — okowko, 9 — mepmomemp,
10 — usmepumenvuasn npuzma

[TokazaTtens MpeJOMIICHUS 3aBUCUT OT TeMmmepaTypsl (IIpu
YMEHBIIEHUH TEMIIEpATyphl Ha 1° mokKa3arenb MPeIoOMIICHHS YBEIHU-
guBaeTcs Ha 0.0005) u pe3ko MEHsIETCA ¢ U3MEHEHUEM JJTUHBI BOJTHBI
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CBETA, MMOATOMY M3MEPEHUS MPOBOISAT MPHU MOCTOSIHHOW TeMIEpaType
U MOHOXpOMATHU4eCKOM cBeTe. OOBIUHO OMpe/ieieHue MPOBOMIAT MPHU
20°C u npu [jIMHE BOJIHBI XenToi muaud Hatpust D (589.3 um). Cum-
BOJI 71p° O3HAYAET, YTO MOKA3aTeNb IPEIOMICHHS OBLT ONPEIETICH IS
muann D npu 20°C. g GONBINMHCTBA KUIAKUX OPraHMYECKUX Be-
IIIECTB nD20 HaxoauTcs B mpenenax ot 1.3 go 1.8.

N3Mepenus: mpou3BOAST CICAYIONUM 00pa3oM. OTKpPBIBAIOT IO-
Jyliapue U3MEPUTEIHLHON TOJI0BKH, MPOTUPAIOT IIOCKOCTh MPU3M Ba-
TOM, CMOYEHHOH areToHOM. C ITOMOIIBIO ITUIIETKH ITOMENIAIOT Ha I0-
BEPXHOCTh HWXXHEUW (M3MEPUTEIBLHOW) MPU3MbI HUCCIEAYEMYIO KHJ-
KOCTb, HE KacasiChb MPU3MBbI, YTOOBI €€ HE MollapanaTh, U 3aKpbIBAIOT
U3MEPUTEIbHYIO TOJIOBKY. OCBETUTENBHOE 3€pPKAIO YCTAaHABIWBAIOT
TaKuM 00pa3oM, 4TOObI CBET OT MCTOYHHUKA, MOCTYyMasi B OCBETUTEIIb-
HYIO MPU3MYy YE€pe3 OKHO, PABHOMEPHO OCBENIajl moJie 3peHus. Bpa-
IIAI0T MaxXOBHK 2 W, HAOIIO1asi B OKYJISIP 3pUTEIBHON TPyOBbl, HAXOIAT
rpaHuIly pasjeia cBeTa U TeHHU. Eciu 3Ta rpaHulia pa3MbiTa WIA OK-
pallieHa, TO BUHTOM 6 JTOOMBAIOTCS €€ YETKOr0 300pakeHMs. 3epKajo
JUISL OCBEIICHUS IIKaJbl OPUEHTHUPYIOT COOTBETCTBYIOIIUM OOpa3zom
OTHOCUTEJIBHO UCTOYHUKA cBeTa. C MOMOIIBI0 MaXxOBUKA 2 TOYHO CO-
BMENIAIOT T'PAaHUILy pa3jiesia CBETa U TEHH C MEPEKPECTKOM CETKHU U
CHUMAIOT MOKa3aHUs MO IIKaJIe MOKAa3aTeNsl MPEJIOMIICHHUS UCCIETye-
MOM KUJKOCTH (YETBEPTHIM 3HAK IOCJE 3amsiTOM OepeTcs MyTeM OT-
CYeTa Ha rja3). 3aUChIBAIOT TEMIIEPATYPy, NPU KOTOPOH MPOU3BOIH-
JIM U3MEPEHUS, BBOJAT IONPABKY HA Pa3HOCTh TEMIIEPATyp U CPABHHU-
BAIOT CO CIIPABOYHOU BEJIIMYMHOM.
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5. JlabopaTtopHble paboTbl

Tema "CmpoeHue op2aHU4YecKux coeGuHeHuU

KayecTBeHHbIW aHaNN3 opraHN4ecKMx coeanHeHUN

PeakTuBbI: Anmaparypa:
Kpaxmain; poOUpKH;

CuO; IITATUB;

CuSOq CIIUPTOBKA;
W3BECTKOBAs BOJIA; ra3o0TBO/IHas TPyOKa;
MOYEBHUHA; MeJIHas MPOBOJIOKA.

HAaTPOHHAs U3BECTh;
WHJIUKaTOpHas Oymara;
XJI0podopM.

Cxema 83aumooeucmeuil:

T, CuO A
(CgH4o05)N - €O, + HO

co, + Ca(OH), CaC03¢ + H,0

5 HzO + CU.SO4 — CUSO4.5H20
H,NC(O)NH,; + 2 NaOH — 2 NH; + Na,COs

Jlabopamopnas nponuce.

Omkpvimue y2nepooa u 6000pooa 6 kpaxmane. Ilpu npoxkainnsa-
HUM OPraHUYECKOT0 BEIIECTBA C MEJIKUM MOpoIIkoM okcua meau (1)
yIJIepoJ; o0pa3yeT ¢ KUCIOPOJAOM OKCHIa MEAW YIJICKUCHBIA Ta3, a
BOJIOPOJ — BOJY. YTJIEKUCIIBIA Ta3 OTKPBIBACTCS IMPHU MPOITYCKAHUU
€ro uepe3 pacTBOP M3BECTKOBOM WM OapuUTOBOM BOJbI. Boma OTKpHI-
BACTCSl MO MOCUHEHUIO MPOKAICHHOTO MEIHOr0 Kyropoca ¢ o0paso-
BanueM CuSQO,e5H,0.

B cyxyto npobupky 6epyt npumepno 0,1-0,2 T kpaxmajna u cme-
mMMUBaOT ¢ 1-2 T cyxoil nmopomkooOpa3Hoil okucu meau. [Ipobupky
3aKpBIBAIOT MPOOKOU € ra300TBOAHON TPYyOKOW, U30THYTOM MO Mpsi-
MBIM YTJIOM, KOHEIl KOTOPOM OIyCKaloT BO BTOPYIO MPOOUPKY C MPo-
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KaJICHHBIM cyibhatoM meau. [lepByro mpoOHUpKy OCTOPOKHO Harpe-
BAIOT HA IJIaMeHU cnupToBKU. [locuHeHue cynbdara MeIu yKaKET Ha
IIPUCYTCTBUE B HCHBITYEMOM BELIECTBE BOoJaOpoAa. B Tperpro mpo-
OMpKY HAJIMBAIOT U3BECTKOBYIO BOAY, B KOTOPYIO OIYCKAaIOT KOHEII ra-
300TBOJIHOM TpyOku. IloMyTHEHHE H3BECTKOBOW BOJBI YKAXET Ha
IIPUCYTCTBUE YTIIEPOA.

Omkpvimue azoma 6 moyesune. B cyxoil mpoOUpKe CMEIINBAIOT
pPaBHBIC KOJIMYECTBA MOYEBUHBI U HATPOHHOM M3BECTH U OCTOPOKHO
HarpeBaroT. BeiaenseTcs aMMuak, KOTOPbIM y3HAETCS M0 3amnaxy Wiv
0 MOCUHEHHUIO BJIA)KHOW WHJIUKATOPHOW OYMaKKH, MOJHECEHHOM K
OTBEPCTUIO TPOOUPKH.

OmKpovimue 2ai0u008 6 Op2aHuuecKux coeouneHusax. 1'amouipl
MOKHO OTKPBITh C IIOMOIIBIO PEAKIIMM OKpallluBaHus miaMeHu. Men-
HYIO IIPOBOJIOKY IPOKAaJIMBAIOT HA IJIAMEHU 10 MCUYE3HOBEHUS OKpa-
mYBaHus. Menb NOKpPBIBACTCS YEPHBIM HAJIEeTOM OKucH. [locie oxia-
XKJEHUSI MPOBOJIOKY CMAayMBalOT XJOpO(OpPMOM M CHOBa BHOCST B
rams. [limamMs okpammBaeTcsi B KpaCUBbIM CUHE-3€JIEHBIN [[BET BCIIE/I-
CTBHUE O0Opa3oBaHUs JIETYYUX TaJOUJHBIX coieil menu. CrnenyeT cre-
J1aTh KOHTPOJIBHBIN OIBIT, OIYyCKas IIPOBOJIOKY B 3aBEIOMO HE COJED-
KAITYI0 TAIOTEH KXUAKOCTh (AUCTUINIMPOBAHHYIO BOAY WUJIM 3TAHOMN).

Tema "lNpedenbHbie y2s1ee000p00bI"

FlonyquMe MeTaHa M nccnegoBaHue ero CBOMCTB

PeakTuBbI: Anmaparypa:

auerar HaTpus; pOOUPKH;
HATPOHHAs U3BECTH; IITaTUB;

OpoMHas BOJIa; CIIUPTOBKA;

pacTBOp MepMaHraHaTa Kajids; Ta300TBOJHAs TpyOKa;
COJIsSHasl KHCIIOTA. Yanika ¢ BOJOM.

Cxema 63aumooeticmeuil.
CH;COONa + NaOH — CH,' + Na,CO;
CH4 + Br, x—
CH4 + KMHO4 —X—>
CH4+202%C02+2H20
Na,CO;+ 2 HCl — CO, + 2 NaCl
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Jlabopamopnas nponuce.

B npoOupky HackmaroT Ha 1/4 e€ o0bEmMa cMeCh, COCTOSIITYIO U3
OJIHOM YacTH TOHKO WM3MEJIbUCHHOTO aleTara HaTpus U JIBYX 4acTeu
HATPOHHOM M3BECTU. 3aKPBIBAIOT MPOOUPKY MPOOKOM ¢ ra300TBOIHOMN
TpYyOKOM M YKPEIUISIIOT B IITAaTUBE MOYTH FOPU3OHTANIBLHO. Harpepator
npoOUpPKY BHAYaJe OCTOPOKHO, a 3aT€M CHJIbHEE, BBIJCISIOIMIMNIACS
IIPU 3TOM T'a3 MPOIYCKAIOT IMOCIEA0BATEIBHO YEPE3 HAIUTHIE B OT-
JeJbHbIC IPOOUPKU OPOMHYIO BOAY M PAcTBOp MEpMaHTraHaTa KaJusl.
Okpacka 3TUX pPacTBOPOB HE MEHSIETCA, CJIEIOBATEIbHO, METaH HE
pearupyeT ¢ OpoMoM U mepmaHranatom kanus. Ilocie aToro razoor-
BOJIHYIO TPYOKY IMEpPEBOPAUMBAIOT BBEPX M MOJKHUTAIOT Ta3 y KOHIIA
ra300TBOJIHOU TPYOKH.

[IpoOupKy, B KOTOPOM 1IJI0 HArPpEBaHUE CMECH, OXJIAKIAIOT U JI0-
oaBnsatoT B Hee pacTBop HCI. [lpoucxoauT BbIAEIEHUE YTIEKUCIOTO
rasa, yKaspIBalomiero Ha Hanudue B mpooupke Na,COs.

CBoMCTBa BbICLUMX NpeAenibHbIX YreBoaopoaos

PeakTuBbI: Anmnaparypa:
reKCaH; IPOOUPKH;
OpoMHas BOJIa; [ITATHB.
pacTBOp NIepMaHTaHaTa KaJlus;

napaduH.

Cxema 83aumooeucmeuil:
C6H14 + Br, x—
C6H14 =+ KMl’lO4 —X—>

Jlabopamopnan nponuce.

B nBe npoOupku HanuBaroT mo 0.5 mi1 rekcana. B nepByro 100aB-
Js110T 1-2 M7 OpoMHOM BOJBI, @ BO BTOPYIO 1—2 MJT pacTBOpa repMmaH-
ranata kaiusi. CMecH SHEpruIHO BCTPSIXUBAIOT.

Habmrongaercs nmu obecuiBeunBaHue pactBopoB? JlaiiTe oObsicHe-
HUSI.

B nBe npoOupku MmoMemarT Mo MIENOTKEe U3MEIbUYeHHOro mapa-
duna. B nnepByro nobapisitor 1-2 M 6pomMHOM BOJBI, @ BO BTOPYyIO 1—
2 MJI pacTBopa mepMmaHraHara kanus. CMecu dHEpruyHO BCTPSIXHBA-
IOT.

Habnwooaemcesa nu obecyseuusanue pacmeopos?
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Tema "OmurneHoesble y2s1ee000p00bI"

FlonyquMe 3TUINEeHa n nccnenoBaHne ero CBOMCTB

PeakTuBbI: Anmaparypa:

ATAHOJ; MIPOOUPKH;

OpoMHas BOJIa; IITATUB;

pacTBOp MepMaHTaHaTa Kajus; CIIUPTOBKa;

CepHasi KUCJIOTA. ra300TBOJIHAS TPYOKa;
KHIICIIKH.

Cxema e3aumooeticmeuii.
C,Hs0H + H,S0, — C,H," + H,S0,0H,0
C,H,4 + Br, —» C,HyBr;
3 C,H, + 2 KMnO, + 4 H,0 — 3 CH,(OH)-CH,(OH) + 2 MnO, + 2 KOH
C2H4+3 02%2 C02+2 HQO

Jlabopamopnas nponuce.

B npoGupky HamuBaroT 3—5 MJI CMECH STUIIOBOTO CIIUpPTA C CEp-
HOM KUCJIOTOW. JIJIsi paBHOMEPHOTO KHUIIEHUS B MPOOUPKY OpocaroT
Kycouku nem3bl win ¢apdopa. [IpoOupky 3akpbiBatoT OpoOKoil ¢ ra-
300TBOJHON TPYOKON W YKPEIUISIOT B INTAaTUBE MOJ YIJOM B 45°.
[Ipexxae yeM HayaTh HarpeBaHue, MOATOTABJIMBAIOT JABE MPOOUPKU:
OJIHYy C OpOMHOI BOJIOM, IPYTYIO C pacTBOPOM IE€pPMaHTaHaTa Kajusl.
[IpoOupKy cO CMECBhIO OCTOPOKHO HArpeBaroT, COJAEPKUMOE TTPOOHUp-
KH YEpHEET BCJIECACTBUE OKHMCIICHUS CIUPTa. Bulaenstommiics sTuiaeH
IPOIYCKAIOT BHAdalle 4epe3 OpOMHYIO BOJY, 3aT€M YE€pe3 PacTBOP
nepMaHranata kanus. HabmrogaroT obecriBeunBanue pacTBopoB. [lo-
cie 3Toro (Kak mpojenaroT 00a OIbITa) HYKHO MOJXKEUb ITHIEH Yy
KOHIIa Ta300TBOJTHON TPYOKH. DTUJICH CTOPAET APKUM IIAMEHEM.

CBOMCTBA XUAKUX 3TUITEHOBbIX YrieBoaopoaoB

PeakTuBbI: Anmaparypa:
KPEKHUHI-O€H3MH; POOUPKHU;
OpoMHas BOJIa; [ITATHB.

pacTBOp MepMaHTaHaTa Kajus;
cepHas KHCJIOTa.
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Cxema eé3aumooeiicmeuii:
CnHZn + BI’Q —> CnHanI'Q
RCH=CHR’ + KMnO, + H,0 — RCH(OH)-CH(OH)R’ + MnO, + KOH
n RCH=CHR’ — [-CH(R)-CH(R")-],

Jlabopamopnas nponuce.

B nBe npoOupku HanMBaroT Mo 2 Ml KpeKUHr-0eH3uHa. B nepByto
n00aBISAI0T 2 MJ OPOMHOM BOJIbI, @ BO BTOPYIO 2 MJI pacTBOpa Iep-
MaHTaHaTa Kanusi. CMecH SHEpPruyHO BCTPSIXUBAIOT. Peakiuu mpucoe-
JMHEHUS U OKUCJICHUS UAYT aHAJIOTUYHO YTUIICHY.

K 2 mn kpekuHr-0eH3uHa B mpoOupKe MpuoaBisitoT 2 MJI KOHIICH-
TPUPOBAHHOW CEPHOM KHUCIIOTHI U BCTpAXHUBAKOT. IIpoucxomur paso-
rpeBaHue U MOOYpEeHHE COAEPKUMOro MPOOUPKH, YTO YKa3bIBAET HA
o0pa3oBaHuE MPOAYKTOB MOJIMMEPHU3ALUN STUICHOBBIX YTIEBOAOPO-
TIOB.

Tema "AyemurneHoeble y251e8000p00bI"

Mony4yeHue aueTuneHa u nccrnegoBaHue ero CBOMCTB

PeakTHBBI: Anmnaparypa:

KapOu1 KaJbIIHs; POOUPKY;

BOJIA; IITAaTUB;

OpomHasi BOJa; ra3o0TBOJIHAs TPYOKa;
pacTBOp MepMaHTaHaTa KaJus; CITUPTOBKA.

aMMHAYHbBIA PACTBOP THAPOKCHUA CEPEOPa;
aMMHAYHBIA pacTBOp ruApokcuaa meau (1);
pactBop (heHondTanenna.
Cxema e3aumooeticmeuii.
CaC, + 2 H,0 — C,H,' + Ca(OH),
C2H2 +2 Br, —» C2H2BI'4
3 C2H2 +8 KMHO4 -3 C204K2 +8 Ml’lOZ +2 KOH + 2 HzO
C2H2 +2 [Ag(NH3)2]OH — AgCECAgJ, +4 NH3 +2 HQO
C,H; + 2 [Cu(NH;),]OH — CuC=CCuy + 4 NH; + 2 H,O
2CH,+50,—-4CO,+2H,0

Jlabopamopnas nponuce.
B 1-10 npoOupKy NOMECTUTE KyCOUEK KapOuaa Kanblus, 100aBb-
Te 10—12 xanens Boabl. Cpasy ke HauMHAETCs BbIJICJICHUE ra3000pas-
HOTO aleTWIeHa. 3akpouTe MNpOOHPKYy MNPOOKONW € Ta300TBOIHOM
TpyOKOU U 3aKpenuTe B IITATUBE.
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Bo 2-10 npo6upky nmomectutre 6 Kameiab OpOMHOM BOJBI U OITyC-
TUTE B HEE KOHEI ra300TBOJIHON TpyOku. IIpoucxoaut obeciBeunBa-
HUE OPOMHOM BOJIBI.

B 3-10 mpoGupky momectutre 1 Karumo pacTBopa IepMaHraHaTa
KaJIUsl U ONyCTUTE B HEE KOHEIl ra300TBOJIHONU TpyOku. [Ipoucxonur
o0ecIIBEeYMBaHKE PACTBOPA.

B nBe npoOupky HaIMBAIOT MO 2 MJI aMMHAYHOTO pacTBOpa TU-
pokcuaa cepedbpa u rugpokcuaa meau (I) m mpomyckarT dyepe3 HUX
ToK razoo0pasznoro C,H,. Ob6pasyroTcs areTuneHuasl cepedbpa u me-
JIi, KOTOPBIE BHIMA/IAIOT B OCAJIOK.

[TomoXruTe BBIACTAIOLIMKACSA AUETUIIEH Y KOHIA Ta300TBOJIHOM
TpyOKHU U OTMEThTE CBeUeHHUE IiaMeHu. [loracure muams.

[locne mpoBeaeHUs ombITa B MPOOMPKY, B KOTOPOM MOJIydasu
aleTUieH, J00aBIIIIOT Karuo (peHondranenHa. OTMedaroT 1IBET HH-
JIKaTopa.

Tema "[JueHoenble y2r1e8000pP00bLI"

CuHTe3 umknorekcagmeHa-1,3

PeakTuBbI: Anmaparypa:
1,2-muOpOMITMKIIOTEKCaH; KpPYIJIOJJOHHAs KOJI0a;
XUHOJIVH; IITaTHB;

PacTBOp CEPHOU KUCIIOTHI; MaciisiHas OaHs;
XJOPUCTBIN KaJIbLIUH. DJIEKTPOILIUTKA;

HI/ICXOI[HH_II/II\/’I XOJIOJIUIIbHUK.
Cxema 83aumooeucmeuil:

Br
j@ XWUHOIWH
—_——
Br

Jlabopamopnas nponuce.

B kpyrimomgonHoi nByxropioil koibe cmemmuBaroT 0.1 moib
1,2-mubpomiukiorekcana u 0.35 monp xuHONMHA. HarpeBaroT Ha
MacisHoi Gane npu 160-170°C. KonOy COEIUHSIOT ¢ HHUCXOISAIIMM
XOJIOJIUITIBHUKOM, K KOTOPOMY MPHUCOEIUHEH OXJIAXKIa€MbIl JIbJIOM
NpUeMHUK. [[UCTHIIAT BCTPSAXUBAIOT ¢ pa30aBICHHONW CEpHON KHUCIIO-
TOM, BBICYIIIMBAIOT XJIOPUCTHIM KaJIbITUEM, & 3aTeM JBAXKJbl (paKIno-
HUPYIOT.
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Peakuua Ounbca-Anbaepa

PeakTuBbBI: Anmaparypa:

MaJICMHOBBIN aHruJpu (1 r);  cTakaH XUMHYECKHIA;

nukiorexkcaaues-1,3 (1 mi); BOpPOHKA KalleJibHas;

oenzon (20 mi); KOJI0a KpYTJI0/I0OHHAsI TEPMOCTOUKAS;

stunauerat (20 mi). oOpaTHBIN BOASHON XOJOAWIBHUK;
KUIIEJIKA;

IIIIaTEIb, WJIA CTEKJITHHAS ITAJI0YKA,;
BopoHka broxHepa u xonb6a byH3ena;
BOJIOCTPYWHBIN BaKyyM-HacoC.

Cxema 83aumooevucmeuil:

0 0
J //
CeHg, T
+ | O ’ - o)
\ \
o) o)

Jlabopamopnasn nponuce.

N3MenbueHHBIN MaJIeMHOBBIN aHTHAPH (1 T) 3aCHINIalOT B TEPMO-
CTOMKYIO KPYIJIOJIOHHYIO KOJIOY, CHaOXKEHHYIO KHUIIEJIKOW, U PacTBO-
psaoT B 20 M OeH30a (A JydIIero PacTBOPEHHUST MOXKHO CJETKa
oJ0TpeTh KoJIOy Ha BOAsHOW OaHe). K momydeHHOMY pacTBOpY ak-
KypatHo (!) npuxansiBatoT 1ukiaorekcaauet (1 mi). [loacoenuusior k
nudy KoaObl 0OpaTHBIA BOASHOM XOJOJWJIBHHMK, W aKKypaTHO Ha-
IpeBalOT K00y Ha BojasiHOM Oane B TeueHue 30 MuH. PeaknmoHHytO
CMeCh NepeuBaloT B XUMHUUECKUM cTakaH (o0bemoM S50 Mi) u oxJia-
XKIar0T. Beimasiimii ocaiok oTGUILTPOBBIBAIOT MO BaKyYMOM Ha BO-
ponke broxuepa u konbe byH3eHa, OTKUMAIOT IIMATENIEM U MEPEKPU-
CTaJUTM30BBIBAIOT U3 ATUJaleTaTa (00beM pacTBOPUTENST PaBEH IMpPHU-
omuzutenbHo 20 mut). [lomydeHHBIH OCagoK OT(UIBTPOBLIBAIOT MO
BaKyyMOM, OT)KMUMAIOT M cymaT. OnpeaesnstoT MpakTUYeCKU BhIXO]]
MPOAYKTa U €r0 TeMIepaTypy IuiaBiaeHus. JlenatoT BBIBOJ O CTEIECHU
YUCTOTHI TOJIYYEHHOTO BEMIECTBA U MOJIHOTE MPOTEKAHUS PEAKIIUU.
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Tema "Anuuuknu4yeckue coeOuHeHuUs1"

Msomepusauuﬂ LUUKINOreKkCaHa B METUJILLUKITIONEHTaH

PeakTuBbI: Anmaparypa:

LIUKJIOTEKCaH; KpyTJIOJOHHAs KOJ0a;

XJIOpUJ ATFOMUHMUS; LITAaTUB;

XJIOPUCTBIN KaJIbIUN. BOJIsIHAsl OaHs;
DIEKTPOIIUTKA.

Cxema 83aumooeucmaeuil:
CH3

0 == ¢

Jlabopamopnasn nponuce.

B xon0y nmomemaroT 15 M HUKIOTEKCaHa, 5 T XJIOpUIa altOMU-
Hus, 0.2 MJI BOJIBI U KMITATAT B TEYEHUE TPEX YaCOB.

Kuakyro 4yacTh MpOMBIBAIOT BOJAOM M CyIIaT XJIOPUIOM KaJIbIIUs,
(bpakLMOHUPYIOT, 0TOMpas (pakUUI0 ¢ TeMIepaTypoil KumneHus 71—
72°C.

Tema "Apomamuyeckue ya2s1€e8000p00bI"

NonyyeHne 6GeH3ona w3 OEH30MHOM KUCNOTbI M
U3y4yeHune ero CBOMCTB

PeakTHuBBI: Anmaparypa:
OCH30MHas KUCJIOTA; CTyIIKa;

HAaTPOHHAs U3BECTh; IPOOHPKH;

OpoMHas BOJIa; IIITATHB;

pacTBOp IIEpMaHTaHaTa KaJlus; CIMPTOBKA;

COJISTHAsI KUCJIOTA; ra300TBOJJIHAS TPYOKa;
ATaHOIL. dhapdopoBas yaleyka.

Cxema 63aumooeticmeuil.
PhCOOH + NaOH — PhCOONa + H,O
PhCOONa + NaOH — PhH' + Na,CO;
Na,CO;+ 2 HCI — CO, ' + 2 NaCl
C6H6 + Br, x—
C6H6 + KMI’lO4 —X—>
2 C6H6 + 15 02 — 12 COZ +6 HzO
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Jlabopamopnas nponuce.

B cTynke roTOBSIT TOHKO U3MEIBbYEHHYIO CMECh U3 2 T OEH30MHOMN
KUCJIOTHI U 4 T HATPOHHOM U3BECTH. [10TyUEHHYIO0 CMECH MEPECHITAOT
B MIPOOMPKY U 3aKPBIBAIOT MPOOKOH ¢ ra300TBOAHON TpyOKkoii. KoHen
ra300TBOJIHOM TPYOKH OIYCKAaIOT B CYyXYIO MPOOUPKY, OXJIKIAEMYIO
BOZIOM cO JbaoM (wiu cHeroM). I[IpoOupKy co CMechIO TIIATEIBHO
IPOrpPEBAIOT B IJIAMEHU CIUPTOBKU A0 OOpa3oBaHUsS IMPO3PAYHOTO
pactBopa. [Ipu nanpHeilliemM HarpeBaHUU B MPUEMHOUN TPOOUpPKE 00-
paszyeTcsi 0€H301, KOTOPBIM OOBIYHO KpucTaum3yercs. OH uMmeeT xa-
PaKTEPHBIN 3amax.

K ucxomnoit cmecu 100aBistoT 1-2 Karmium KOHLIEHTPHPOBAHHOM
COJITHOM KUCIOTHI. ONUIINTE HAOII0IaeMbIe SBJICHHUS.

B nBe npoOupku momemniarT Mo Karuie O€H30J1a, B MEPBYIO J10-
OaBnsaOT 1 M1 BoAbl, BO BTOpYO — | mu1 aTaHona. B30anteiBatot co-
TePKUMOE TTPOOMPOK M HAOIIOAAIOT PACTBOPUMOCTH OCH30J1a B JIaH-
HBIX PaCTBOPUTEISX.

[Tomemarot B papdhopoByro yaiieuky 1 kamio 0eH30J1a U IOKU-
TaloT ero (onvim nposoosm 6 blmANCHoOM wkagy!).

B nBe nmpoOupku namusarot no 0.5 mu Oensosa. B mepByro no-
0aBmsaoT 1 M1 OpoMHOM BOJIbI, BO BTOpPYIO — | M1 pacTBOpa nmepMas-
raHaTa Kajausi ¥ CMECH PHEPTMYHO BCTPSXUBAIOT U AAIOT OTCTOATHCS
(onvim nposoosam 6 evimsicrom wkagy!).

CuHTe3 HaTpueBOUu Conun 6eH30MCYNIbOKMCNOTDI

PeakTuBbI: Anmaparypa:
OCH30II; CTaKaH XMMUYECKHIA;
CepHasi KHCIOTa, KOHIICHTPUPO- BOPOHKA KarelibHas;
BaHHas; KoJ0a KpYIJIOJOHHAs TPEXIrop-
XJIOPU HATPHSL. nasi;
KEepH, MeIIaJKa;
TEPMOMETD;
mmaTeab WIM CTEKIISTHHas T1a-
JI0YKa;
BopoHKa broxHepa u koyida byH-
3¢Ha;

BOJIOCTPYWHBIN BaAKYyM-HACOC.
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Cxema 83aumooeucmeuilt.

SO.H SO,Na
@ + HSO, + NaCl + HCI
T

Jlabopamopnas nponuce.

B kpyrinononnyto koia0y nomeniator 30 MJI KOHIIEHTPUPOBAHHOMN
CEPHOM KHUCJIOTBI M MPHU 3aXOJAXKWBAHUHA U NEPEMEIIMBAHUMN TTOPIUS-
Mu ipuiuBaroT 10 mut 6eH3oia. Peakiyio BeayT 10 pacTBOPEHUS OCH-
30J1a, mpuMepHO 30 MUH, IPU STOM TEMIIEPATYPY CMECHU TMOIICPKHU-
BaroT B uHTepBaie 45-50°C. 3aTeM peaKkIMOHHYIO MAcCy OXJIaXIaroT
710 KOMHATHOM TeMIepaTypbl U aKKypaTHO BBUJIMBAIOT B XUMUUYECKUM
ctakad co 150 mu1 XxomoaHOM BOJIBI €O JibAOM. Jlo6aBmsitoT 34 r xyopu-
Jla HATpHs, BBIMABIIMN OCaAOK OT(HUIBTPOBBIBAIOT TOJ BaKyyMOM,
OTKUMAIOT, cymat. OnpeaensoT MPaKTUYECKU BBIXO TPOAYKTA.

CuHTe3 5-HuTpoaueHadTeHa

PeakTuBbI: Anmaparypa:

aneHaTeH; K0J10a KPYTJI0J0HHAS TPEXTOpas;
a30THasi KUCJIOTA, KOHLIEHTPU- KEPH, MEIIAJKa;

pOBaHHas; TEPMOMETP;

YKCyCHasi KUCTIOTA. KarebHas BOPOHKA,;

BOJsTHAs OaH;
BopoHKa broxHepa u kosida byHzena;
BOJIOCTPYMHBIN BaKyyM-HacoC.

Cxema 83aumooeucmaeuil:

H,C — CH, H,C —CH,

IOy v — (T + 50

NO,
Jlabopamopnas nponuce.
B k010y, cHaOXEHHYIO0 MEIIaIKOM, 00paTHBIM XOJIOAMIBHUKOM U
TepMomMeTpom, 3arpyxatot 10.2 r anenadrena u 20 Mi1 yKCyCHOM Ku-
CIOTHI M TIEpEeMEIIMBAIOT cojepkumoe B TedeHue 20 muH. [Tpubop
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IIOMEIAIOT B OAHIO C JIEASTHON BOAOU U IIOCJIE OXJIAXKIEHUSI CMECH JI0
10-15 °C [IPU SHEPTUYHOM MEPEMELIMBAHUU U3 KAICJIIbHOW BOPOHKHU
npuKanbBaioT 4.2 M a30THOH Kkucnotel (d=1,36 1/ cM’) B TeueHHe
1.5 wacos mpu Temmepatype 10—15°C. BbimaBuiuii ocamgok oTcachBa-
I0T Ha BOpoHKe broxHepa, mpombIBalOT Ha (PUiIBTpPE BOJOW U CyIIAT.
Brixox okono 12 r.

Tema "lanozeHnpou3eodHbIe yariegaodopodos”

NonyyeHue xnopaTaHa

PeakTuBbI: Anmaparypa:
3TaHOII, POOUPKHY;
XJIOPU]T HATPHS; IITaTHUB;
CepHas KHCJIOTA. CIIUPTOBKA;

ra3o0TBOJHAs TPyOKa.

Cxema 63aumooeticmeuii.
NaCl + H,SO, — HCI + NaHSO,
C,Hs0H + HCI — C,HsCl' + H,0
4 C,HsC1+13 0,— 8 CO, +10 H,O +2 Cl,

Jlabopamopnas nponuce.

B npoOupky moMemarT HEMHOTO XJIOpHJia HATPHs, MPHIMBAIOT
8—10 xamenp 3TaHONA U 4—5 Karenb KOHIIEHTPUPOBAHHOM CEPHOU KH-
cnotel. [IpoOupKy 3akpbIBalOT MPOOKOM C Ta300TBOJHON TPYyOKOW U
OCTOPO’KHO HArpeBarOT Ha IUIAMEHHU CIUPTOBKH. OOpa3oBaHKE U BbI-
JIJICHHE XJIOpATaHa HadyMHaeTcsl He cpazy. [loMKuraroT BbIAEISIO-
HIMICS XJIOPATAH Yy OTBEPCTUS Fa300TBOJHON TPyOKH M HAOIIOIAIOT
oOpa3oBaHuE KOJEUYKa 3€JIEHOTO 1BETA.

CuHTe3 noasTaHa

PeakTuBbI: Anmaparypa:

3TaHOI; KpYTJIOJOHHAs KOJ0a;

WO IITAaTHB;

KpacHsIil hochop; 0OpaTHBIN XOJOAWIBHUK;

TUNOCYJIb(QUT HATPUSL. BOJIsiHas OaHs;
AIEKTPOILIATKA;

JEIUTENbHAs BOPOHKA.
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Cxema 83aumooeucmaeuil:

2P + 31, =—=2PI,

C,H,OH + PI, 3C,HJ + H,PO,

Jlabopamopnasn nponuce.

B xpyriaogonnyto konody nomemarot 0.3 r ¢pochopa, 1.7 mia crimp-
Ta ¥ MOCTENEHHO MNP MMOMEIIMBAHUU MPHUOABIAIOT 3.2 T MEJIKO pac-
Teproro oaa. Konby coeAuHsAIOT ¢ 0OpaTHBIM XOJOAMIBHUKOM U MPU
4aCcTOM BCTPSIXMBAHUM BBIJICP)KUBAIOT MPU KOMHATHOM TeMmmeparype
JIBa 4aca, MOCJIE€ Yero HarpeBarT B TEUCHHUE JIByX YaCOB HA BOJSTHOU
Oane. Ilociie 3TOro OTTrOHSIOT HOOUCTHIM ITUJ HA KUMAIEH BOIIHOU
Oane. /[l ynaneHus cupTa U 1#ojJia OTOTHAHHYIO KHUJKOCTh JIBaK]Ibl
BCTPSIXMBAIOT B JICIUTEIHLHON BOPOHKE C BOAOM, K KOTOpOW MpHOaB-
JISIIOT HECKOJIBKO KaIlelb PacTBOpa IMIIOCYIb(UTa HAaTpHs. MomucThlit
ATUJI OTJACNISAIOT OT BOABI, CYIIAT XJIOPUCTHIM KaJbIIUEM U MEPETOHSIIOT
13 MaJICHbKOM MeperoHHON KOJIOBI.

CuHTe3 TpunoamMeTaHa

PeakTuBbI: Annaparypa:

ATAHOII; KpYTJI0JIOHHAs KOJI0a;

WO/, IITATUB;

KapOOHAT HATPHSI. 0OpaTHBIA XOJOAMIHHUK;
BOJSIHAs OaHs;
AIEKTPOTUINTKA;

JENUTENbHAs BOPOHKA.
Cxema 83aumooeucmaeuil:

CH,CH,OH + 41, + 3Na,CO, CHI, + 5Nal + HCOONa + 3CO, + 2H,0

Jlabopamopnasn nponuce

B KkpyrnonoHHy0 K010y K pacTBopy 10 r KpUCTAIIIMYECKON COJIbI B
50 M Boawl npubaBisitoT S T cnupTa. KonlOy coemuHstoT ¢ 00paTHbIM
XOJIOMWJILHUKOM M HarpeBaloT Ha BOJSHON OaHe 10 70°C. B HarpeTyo
CMECh IIPU SHEPIUYHOM IEPEMENIMBAHUM BHOCAT HEOOJIBIIMMU TOP-
MUSIMHA 5 T U3MEIBYCHHOIO0 HO/a, PAaCTBOPSIONIIETOCS C KEITO-Oypoid
OKpacKo#, CKopo ucuesaroreit. [Tocie Toro kak Bech 1o OyJeT BHECEH
B JKHIKOCTh M OHAa OOECIIBETHTCS, CMECH HAIOT OCTHITh. OcagoK, OCEB-
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W Ha JIHE KOJIOBI, OTPMIBTPOBBIBAIOT M MIPOMBIBaIOT BoAou. Cymiar B

TEMHOM MeECTe MHpH KomHaTHOM Temreparype. Momodhopm obOpasyer
o O

YKENThIC TUIACTUHKHU ¢ Temneparypoil masienus 119 "C.

CuHTe3 4-HuTponondbeH3ona ns nogbeHsona

PeakTHBBI: Anmnaparypa:

HoI0eH301IT; CTaKaH XMMHYCCKU;

a30THas KHCIOTa, KOHIICHTPUPO- BOPOHKA KalleIbHAas;

BaHHAs, K0J10a KpYTJIOZOHHASI TPEXTOpJIas;
W30IPOIIIIOBBIN CIUPT. KEpH, MEIIaJIKa;

LII1aTEJIb WIN CTEKJIAHHASA [TaJI0YKa;
BOpoHKa broxHepa u konba byH3eHa;
BOJIOCTPYHHBIA BaKyyM-HacoOC.

Cxema 83aumooeucmeuil:

+ HNO, -

O.N

2

Jlabopamopnas nponuce.

B Tpexropiyio koyi0y, CHAO)KEHHYI0 MEXaHMYECKON MEIIaIKON U
OOpaTHBIM XOJIOAUIBHUKOM, ToMmeniatoT 10 Mi ioadeH301a U npu He-
MPEPHIBHOM TEPEMEINIMBAHUN U 3aXO0JaXMBAHUU TPUKAIBIBAIOT KOH-
LHEHTPUPOBAHHYIO a30THYIO KUCIOTY (5 mMui). B3aumopeiictBue npoBo-
I4aT B TeueHue | 4. BeImaBmmii B peakliMOHHOM Macce OCaJOK HUT-
porioi0eH30/1a IepeMeniarT U3 KoJIObl B ctakaH co 100 M1 X010 1HOM
BOJIbI. 3aTEM OCaJ0K OT(PMIHTPOBBIBAIOT MO/ BAKyYyMOM, MMPOMBIBAIOT
XOJIOJTHOW BOJIOM, OT)KUMarOT. IlepeHocsaT Ha KOpOOOUKY U CyIIaT Ha
BO3ayxe. OmpenensitoT Maccy MpOAYKTa, BBIXOJ, TEMIEPATYpPy IIaB-
JICHUS.

Tema "MemannoopaaHu4eckue coeQuHeHus"

CuHTEe3 ouMeTUNITUNKapOmnHona

PeakTuBbI: Anmaparypa:
MarHui; Tpexropias Kojuoa;
OpOMUCTBIN AT, IITATHB;

areToH; KarelbHass BOPOHKA;
a0COJIIOTHBIN 2¢up. XOJIOAWIHHUK;

XJIOpKaJibIueBas TpyOka.
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Cxema 83aumooeucmaeuil:

C,HsBr + Mg — C,HsMgBr
CHs  EtoEt CH, H,0 CH,§
C,HMgBr + (‘3:0 CZH;(‘:*OMgBr CZHSfC‘)*OH
CH, CH, CH,

Jlabopamopnas nponuce.

B xon10y nmomematoT 3 r marausa B 25 mi 3dupa. K moxydeHHoi
CMECHU W3 KalleJIbHOW BOPOHKHU IO KarlisiM IPUOABISAIOT pacTtBop 14
OpomucToro 3Tujia B 12 mi adupa ¢ Takol CKOPOCTHIO, UTOOBI HE ObI-
70 OypHOTO KUTeHus ddupa.

[locne mpubOaBieHUs BCEro OPOMHUCTOrO 3THIIA PEAKIHUOHHYIO
Maccy nepememuBaroT eme 15—20 MUHYT, OXJa)XAarT JIbAOM M I10
KarisiM IpUOaBJIsiIOT CMECh 7.25 T alleToHa U PaBHOTO €My M0 00beMY
abcomoTHOro 3¢dupa. baHo co AbIOM yOHPAIOT, KUMISATAT PEAKIUOH-
HYIO MacCy Ha BojAsiHOM Oane 20 MUHYT, CHOBa OXJIOKJIAIOT U pa3ia-
raroT HaChIIIEHHBIM PACTBOPOM XJIOPUCTOTO AMMOHHUS.

DdupHbIA pacTBOP OTAEISAIOT, BOAHBIN CIION 3KCTParupyoT 3pu-
pom (Tpu paza 1o 10 mi1). DbupHbIE BHITSIKKH COCIUHSIOT, POMBIBA-
10T 5%-HBIM PacTBOPOM COJIbl, CyIIAT MOTALIOM WJIU CyJb(aToMm Ha-
Tpusi. DPUp OTTOHSAIOT HA BOASHON OaHE, OCTAaTOK MEPETrOHSIOT C Jie-
(rerMaTopoM Ha MacjsgHOM OGane, coouparor ppakiuio 100-105°C.

Tema "Cnupmsbi”

KucnoTtHo-oCHOBHbIe CBOMCTBA CNMPTOB

PeakTuBbI: Anmaparypa:
3TaHOII, POOUPKHY;
dbeHondTanenH. IIITATHB,;

XAMHUYECKUNA CTAKAHYUK.
Cxema 83aumooeucmeuil:
C,HsOH + H,0 -x— C,H:O + H,O"

Jlabopamopnasn nponuce.

B pactBOop cnupra B mpoOHpKe OMyCKAarOT HWHAMKATOPHYIO Oy-
Maxky. I3MeHeHust okpacku He mnpoucxoaut. K aTomy ke pactBopy
nobapistor 1-2 kammm ¢genondraienHa, MaJIMHOBOM OKpAacKud HE 00-
pazyercsi.
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OGHapyXxeHue BoAbl B CNMPTax U X o6e3BoOXMBaHUe

PeakTuBbI: Annaparypa:
3TaHOJ (WU MPONaHod-2); poOUpKH;
0e3BoaHbIN cynbdar meau (I1). IITaTHUB.

Cxema e3aumooencmeuil:
5 HzO + CU.SO4 — CUSO4.5H20

Jlabopamopnasn nponuce.

B npoOupky nomemarot 0.5 r 6e3BogHoro cyiasdara meau (II) u
n00aBysA0T 1 M1 ATHIIOBOTO (MM M30mponuiaoBoro) cuupra. Comaep-
KUMOE TTPOOUPKH B30AITHIBAIOT U JAIOT OTCTOSITHCA.

OKkucneHue 3TaHona

PeakTuBbI: Annaparypa:
ATaHOJ; poOUpPKH;
XpOMOBas CMECh; IITaTUB;
pacTBOp MepMaHTaHaTa KaJlus; CIIUPTOBKA.

pacTBOP CEPHOU KUCIOTHI.
Cxema e3aumooencmeuil:
[O]
C,H;OH — CH5CHO

Jlabopamopnas nponuce.

a) OKuciaeHne XpoMOBOU CMECHIO.

B npoOupky HanmuBaroT 1-2 MJI XpOMOBOM CMECH U MPHUOABIISIOT
M0 KarwisiM | MJI ATHUJIOBOTO CIHPTA, OCTOPOXKHO BCTPSAXHBAIOT IPO-
oupky. Uepe3 HECKOJIbKO MUHYT OpaHkKeBasi OKpacka CTAHOBUTCS CH-
He-3esieHor. O0pa30BaBIIMICSA YKCYCHBIA allbJIeTu] OOHAPYKUBAETCS
10 3araxy.

0) OxucneHre mepMaHraHaToOM Kajusl.

B nmpoOupky HamuBaroT 1-2 MJI 3THJIOBOTO CIUpPTa U JOOABISIOT
I mi 0.1 H pactBopa KMnQOy, 0.5 Mi1 2 H pacTBOpa CEpHON KHUCIIOTHI.
[Tocne crmaboro HarpeBaHusl MPOUCXOAUT OOECIIBEUMBAHUE pacTBOpa
KMHO4.
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MonyyeHue rnuueparta meau

PeakTuBbI: Annaparypa:
[JINIEPUH; POOUPKH;
pacTBOp METHOTO KyIopoca; IITaTHB.

pPacTBOp THAPOKCHIA HATPHSI.
Cxema 83aumooeucmeuil:

CuSO, + 2 NaOH — Cu(OH),| + Na,SO,

HOH,C H

H,C—OH 0 _
HC-OH + Cu(OH " ):/O ok H,0
-~ U . q
| (O, HC- 5" o-CH T2
H,C—OH ) \
Y CH,OH
Jlabopamopnas nponuce.
B nmpobupky HanmuBaroT 1-2 mia 2%-HOro pactBopa MEIHOTO Ky-

nopoca U IMpUIMBaroT cToiabKo ke 10%-Horo pactBopa eakoro Harpa.
[Tonydaercsa rony6oit ocagok ruppokcuaa meau (II). K romybomy
OCaJKy MO KaIIsiM NPWIMBAIOT TJIMIEPUH, KaXJbI pa3 BCTPAXUBAs
npoOupky. Ocaiok pacTBOPSAETCS U MOSIBISAETCS TEMHO-CUHEE OKpa-
IIMBaHUE OT 00PAa30BABIIETOCS TJIMIIEpaTa MEIH.

Tema "lpocmsbie acpupbi”

Nony4yeHne anaTunoBoro acupa

PeakTuBbI: Anmnaparypa:
ATaHOJ; MIPOOUPKH;
CEpHas KUCJIOTa. ITATUB;

BO/IsTHAsT OaHs.

Cxema B3aIMOJIEVCTBUH:
2 C,HsOH + H,SO4 — C2H5OC2H5T + H,SO,oH,0O

Jlabopamopnas nponuce.
B npoOupky npuiamnBaroT 2—3 MJ1 3apaHee IPUTOTOBICHHON CMECH

U3 PaBHBIX 00BEMOB 3THJIOBOTO CIUPTa M KOHIICHTPUPOBAHHOU cep-
HOM KHCJIOTBHI U (OCTOPOXKHO!) HarpeBaroT Ha BojasHOW Oane. Ilocre
TOTO MO0 CTEHKE NpoOupku mpuoOaBisioT 5—10 kamenb 3THUIOBOTO
cnupta. OOpa3zoBaBIIUNCA AUITWIOBBIA 3GUp OOHAPYKHUBAETCS IO
3amaxy.
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OnpepeneHne npocTton achMpHOM CBA3MN

PeakTHBBI: Annaparypa:
TUMEPOIT; 4acOBOE CTEKJIO.
cepHas KUCIIOTa;

BOJIA.

Cxema 83aumooeucmeuil:

H, ," H
H,SO + 2
H/O\ /C\ /CH3 2 4 H/O\ /C\ +.CH3 2-
C C N C C N

- SO
H | H. HCI -HCI H, r H 4

Jlabopamopnasn nponuce.

Ha wyacoBoe crekno HaHocsaT 3—4 Kamuii KOHUEHTPHUPOBAHHOMN
cepHoll kucnoTel u npudasisaoT 0.02 © qumenpona. IlosBusgercs sip-
KO-)KEJITO€ OKpAalllMBAHUE, MOCTENEHHO MEPEXOJAIICe B KHUPIHUYHO-
KpacHOE.

[Ipu noGaBiieHNM BOJABI OKpacKa MCUE3aE€T, YTO CBSI3aHO C Paszio-
KEHUEM OKCOHMEBOU COJIU.

Tema "®eHonbI"

PactBopumocts (heHONoOB B BOAe M UX KUCIIOTHbIE
CBOMUCTBA

PeakTuBbI: Anmaparypa:
denom; MIPOOUPKH;
BO/JIA; ITaTUB.

yHUBEpCAJIbHAsI ~ UHJIUKa-
TOpHas Oymara.

Cxema e3aumooencmeuil:
C¢HsOH + H,0 — CcHsO + H;0"

Jlabopamopnas nponuce.
Heckonpko kpuctamiukoB ¢eHona (npu pabome ¢ ¢henonom
Helb3s. OONYCKAMb €20 NONAOAHUSL HA KOXMCY, OH Bbl3bl8ACH 0NCOU)
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NOMENIaloT B MPOOUPKY, J0OABISIOT 2—3 MJI BOJIBI U BCTPSAXHUBAIOT.
[Tomyuaercst aMmynbCHsi, KOTOpasi pacciaanBaeTcs npu crossHun. Cep-
Xy OyzeT pactBop ¢eHosa B BOJE, CHU3Y — PACTBOP BOJBI B (heHOIIE.
[IpoBepbTe yHHBEpPCATbHOM MHAMKATOPHONW OyMa)KKOH, KaKyr peak-
IIUIO CpPeJIbl UMEET BOIHBIN pacTBOpP eHoJa.

CuHTe3 1 pasnoxeHue peHonATa HaTpuA

PeakTuBbI: Anmaparypa:
dbenou; pOOUPKY;
pacTBOpP TMAPOKCHIA HATPUS; LITAaTHUB.

YKCYCHasl KHCJIOTA.
Cxema 83aumooeticmeuil:
C6H50H + NaOH — C6H5ON3, + Hzo
C¢HsONa + CH;COOH — C6H5OHJ, + CH3COONa

Jlabopamopnas nponuce.

K MyTHOMY BOJHOMY pacTBOpY (peHoJsia MpUOaBIAIOT MO KarlisaM
pactBop NaOH, o6pa3yetcs mpo3pauHbiii pacTBop (heHOJATa HATPHUA.

K mpo3pauHomy pactBopy (eHonsita HaTpusi NpuOaBUTH He-
CKOJIKO KalleJib YKCYCHOM KHCJOTBI. Yepe3 HECKOJIBKO CEKYHJ pac-
TBOP MYTHEET OT BbIJEIMBIIErocss cBoOogHOrO (enona. Cremona-
TEJIbHO, KUCIIOTHBIE CBOMCTBAa (heHOJIa HACTOIBKO CJIa00 BBIPAKEHHBI,
YTO JTaXK€ YKCYCHasl KUCTIOTa BRITECHSET (DEHOI U3 PeHOIIITa HATPHUS.

NonyyeHue TpnbpomcpeHona

PeakTuBbI: Anmaparypa:
¢denon; poOUpKH;
OpomMHas Boa. [ITATHB.
Cxema 63aumooeticmeuil.
OH OH
Br, Br Br
- 3 HBr

Br

Jlabopamopnasn nponuce.

K 1-2 mi OpomHoO#t Boabl 100aBsA0T 1 MJI MPO3pavyHOro pacTBO-
pa denona. [Ipoucxoaut obecrBeurnBaHNE OPOMHOW BOJIBI U BBIIAJIC-
Hue Oenoro ocanka 2,4,6-rpudpomdenona.
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LiBeTHble peakuumn Ha peHOonbI

PeakTHBBI: Anmaparypa:
¢denon; poOUpPKH;
pactBop fecls; IITATHUB.
THJIPOXHUHOH;

MTUPOKATEXHH.

Cxema e3aumooencmeuil:
3 CcHsOH + FeCl; — FeCly;o(C¢HsOH);

Jlabopamopnasn nponuce.

K nposzpaunomy pactBopy ¢enona npubaButh 0,1 H pacTBOpa
FeCl;, mposiBnsiercss cuHe-uoneToBoe okpamuBanue. I[Ipoaenarts
I[BETHBIE PEaKINH C IPYyTUMHU (DEHOTaMHU.

CuHTEe3 HUTPO30heHONIoB MeToAOM «OOpaTHOro»
HUTPO3NPOBaHUA

PeakTuBbI: Anmaparypa:
THUMOJI; CTaKaH XMMHUYECCKMI;
COJISIHasi KMCJI0Ta, KOHIICHTPUPOBAaHHAS; BOpPOHKA KarebHas;
HUTPUT HATPUSL; K0J10a KpYTJIOZIOHHASI TPEXTOpJIas;
W30MPONUIIOBBIN CIIUPT. KEpH, MEIIIAJIKa;

III1aTEJIb WIN CTEKIAHHAS [TaJI0YKa;
BOpoHKa broxHepa n konba byH3eHa;
BOJIOCTPYHHBIA BaKyyM-HacOC.

Cxema 83aumooeucmaeuil:

OH OH
CH;  NaNO, ,HCI , i-PrOH CH,

H,C H,C
T = 50C

CH CH, NO

Jlabopamopnas nponuce.

B Tpexropinoil KpyriioqOHHON KOJI0€ pacTBOPSIIOT MPHU MEpeMe-
muBaHuu Mo (1 r) B nmpomnanosie-2 (25 mi). ['0TOBAT KOHUEHTpH-
pOBaHHBIN pacTBOop HUTpUTA HaTtpus (0,5 T') B BOJIE U aKKypaTHO MpHU-
JUBAIOT B KOJIOY C pacTBOPOM THUMOJIA B MPOMNAHOJE-2, CTapasich HE
JNOMYyCKaTh BBIMAJACHUS Ocajika TUMoJa. OXJIaXJalT PEaKIMOHHYIO
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K0JIOYy B JIeIsHOM OaHe 10 TemiepaTypsl MeHee 5°C (KOHTPOIHPOBATh
C TTIOMOIIBI0 TTOTPYKEHHOTO TEPMOMETPA). 3aT€M MaJbIMU MOPLUSIMU
HAYWHAKOT MPWINBATH PACTBOP COJSIHOM KHUCIOTHI SO-TIPOLUEHTHOU
koHreHntpauuu (7 m). Ilpu 3ToM HEOOXOAUMO CIEAUTH 3a IMOKa3a-
HUSIMU T€pMOMeETpa (TeMrepaTypa pPeakiMOHHONW MacChl HE JOJKHA
npesbinarhk 5°C). PeakMOHHYI0 Maccy MEPEMEIINBAIOT, BBIIABIIMIA
OeJbIil 0CaIOK HUTPO30TUMOJIa OT(UIBTPOBBIBAIOT MO BAKYYMOM, Ha
BopoHKe broxHepa u koia6e byH3eHa, MpOMBIBalOT HEOOIBIIUM KOJIU-
YECTBOM INIPOIAHOJIA-2 W OTKHUMAKOT CTEKJISHHBIM IINATEJIEM WIIN
CTEKJITHHOW ITPOOKOM. BBIKIIaIbIBAIOT MOJYUYEHHBIA OCAJI0OK Ha YAIIKY
[Ietpu u cymar Ha BO3ayXe. 3aT€M OMNPEACNSIOT TEMIIEPATypPy IIaB-
JIEHUS. MOJIyYEHHOI'O IMPOAYKTa, CPABHUBAKOT CO CIIPABOYHBIMM JIaH-
HBIMH, BBIYUCIISIIOT TPAKTUYECKHUM BBIXOJ] ITPOAYKTA.

lMony4yeHue ¢gheHonnopopmarnibOe2uOHbIX CMOJT

PeakTusBbi: Anmaparypa:
denon; pOOUPKH;

pacTBOp (popMalbAeTU/IA; CIIUPTOBKQ,;
KOHLICHTPUPOBAaHHAS COJIIHAs KHCJIOTA; IUTATHUB;

CIIUPT. XUMHAYECKHAN CTaKaH;

IpEeIMETHOE CTEKJIO;
dbapdoposas gamika.

OH OH
e \©/ CH2©/CH2\
Jlabopamopnas nponuce.

B npoOupky moMmemniaroT HeCKOJIbKO KPUCTAIIIOB (peHona u 1 mi
pactBopa dopmanbaeruaa. Cmech HarpeBarT 0 pacTBOpeHus: (peHo-
na. Yepe3 3 MUHYTHI K pacTBOPY J00aBIAIOT 5 Karelb KOHIIEHTPUPO-
BAHHOU COJISTHOUW KUCJIOTHI U TIPOJOJIKAIOT HArPEBAHUE JI0 PACCIOCHUSA
cmecu. [IpoOupky moMemarT B CTakaH C XO0JIOAHOUM Bojoil. Ilocie
o0pa3oBaHusl YETKOW TPaHUIIbl MEXY CIOSIMU CIIMBAIOT BOY U OBICT-
PO BBUIMBAIOT CMOJIy Ha MPEAMETHOE CTEKJO. McnbIThIBalOT 00pa3o-
BABIIYIOCS CMOJIy HAa PACTBOPUMOCTD B CITHPTE.
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HeOonpiioe koanuecTBO CMOJIbI HarpeBaroT B dhapopoBoii yaiii-
Ke JI0 3arBepjaeBaHus. VICTBITHIBAIOT PacTBOPUMOCTH B CIHPTE 3a-
TBEPJICBILICH CMOJIBI.

Tema "AnbOe2uldbl U KEMOHbI"

FlonyquMe aueTtanbaernga N3 aleturieHa

PeakTuBbI: Anmaparypa:

KapOu1 KaJbIIHs; POOUPKY;

okcun pryTu (I1); IITATUB,;

pPacTBOp CEPHOM KUCIIOTHI; IMaTeNb;

peaKkTHB (eNNHTa; ra3ooTBOJIHas TPyOKa;
aMMUAYHbIA PaCTBOP FMAPOKCHIA cepedpa;  CIIMPTOBKA;

a30THasl KUCIIOTA. XUMHYECKHUI CTaKaH.

Cxema e3aumooencmeuil:
CaC, + 2 H,O — C,H, + Ca(OH),
C2H2 + HzO - CH3CHO

Jlabopamopnasn nponuce.

B npoOupky noMemarT HECKOJIbKO KyCOUKOB KapOuja Kablius,
HEMHOTO (Ha KOHYUMKe mmmatens) okcuaa pryty (1) m HanuBaror 2 miu
pacTBOpa cepHOM KUCTOTHI. [TpoOupKY OBICTPO 3aKPBHIBAIOT MPOOKOM C
ra300TBOJIHOM TPYyOKOM, KOHEI] KOTOPOW OMyCKAarT B APYTYI Mpo-
OMpKY C 2 MJI BOJIbI TaK, YTOOBI ra300TBOJIHAsI TPYOKa ObLIa MOrpyKe-
Ha B BoAay. lIpueMHyr0 mpoOHMpKYy OXJIaKIAIOT B CTakaHE BOIBI CO
apgoM. [IpoOupky ¢ kapOugoM Kaiabliusl HarpeBatoT 3—4 MHUHYTHI,
npormyckas ra3 depe3 Boay. Hanumume aneranpaeruaa B mpoOHpKE C
BOJIOM 0OHAPY’KMBAIOT MO XapaKTEPHOMY 3amaxy M ¢ MOMOIIbIO Kaye-
CTBEHHBIX PEAKLIUM.

KayecTBeHHbIe peakumnun Ha anbgernagHyro rpynny

PeakTuBbI: Anmaparypa:
(bopmanuH; npOOUpPKY;
pacTBOp rUAPOKCH]Ia HATPUS; IITAaTUB;
pacTBOpP MEIHOTO KyIIOpOCa; CIIMPTOBKA;
peakTuB (penuHra; BOJIsiHast OaHsl.

aMMHAa4YHbII pacTBOp THIPOKCH]IA cepedpa;
a30THas KUCIIOTA.
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Cxema e3aumooeticmauti.
CuSO4e5H,0 + 2 NaOH — Cu(OH);| + Na,S0O,
2 Cu(OH),; + CH,0 — Cu,0 + HCOOH + 2 H,0
CH,O + 2 [Ag(NH;),]JOH — 2 Ag; + HCOOH + 4 NH; + H,0
Ag +2 HNO; — AgNO; + NO, + H,0

Jlabopamopnas nponuce.

Peakuyusa Tpommepa. K 1 mn dopmanmHa 100aBasSiOT 2 M
10%-noro pactBopa NaOH. Xopoiiio BCTpsSXUBAIOT U J00aBIAIOT MO
KarsiM 3%-HbIi pacTBOP MEJIHOTO Kyrnopoca JIo 00pa3oBaHUs OCajiKa
Cu(OH),. OcTopokHO HarpeBarOT BEPXHIOI 4YacTh npooupku. OOpa-
3yeTcsl KpaCHOE OKpalllMBaHUE, CBA3aHHOE C 00pa30BaHHEM 3aKHUCHOM
METH.

Peakuyusa @enunza. K 1 mn hopmanuna 100aBISIOT paBHBIN 00b-
eM peaktuBa ®enunra. [loiryyeHHyr0 CMeCh HarpeBaroT A0 KUIICHUSI.
[TosiBIIA€TCA KPACHBIN OCAIOK 3aKMCHOW MEIA, CBUIETEIbCTBYOLINAN O
BOCCTaHABJIMBAIOIIEM JIEUCTBUU MYPaBbUHOIO AJIbJIETH/IA.

Peaxyusa cepeopanozo zepkana. PactBop dopmanpieruna (1o
1 MJT) HAaMMBAIOT B JBE MPOOUPKHU U JT0OABISAIOT B KXKIYIO0 MPOOUPKY
no 1 My CBEXEMPUTOTOBIEHHOIO aMMHUAYHOI'O pacTBOpa TUAPOKCUAA
cepedbpa. B ogny u3 npoOupok 100aBISIOT elle 2—3 Kamiu pa3das-
JIEHHOTO pacTBOpa Iejaouu. BCTpsIXHYB MPOOMPKHU, OCTABISIOT UX B
mratuBe. OTMEUalOT, B Kakoil MpoOMpKe HM3MEHEHHE HaOJIogaeTCs
panbiie. Eciam cepeOpo He BBIIENACTCS, TO HArpeBarOT MPOOMPKHU C
JKHUJKOCTLIO HECKOJILKO MUHYT Ha BoasHoU 6ane 10 50—60°C. UroOsl
MOJIYYUTh OCaJIOK cepedpa B BUJIE 3€PKAIBLHOTO CIOs, TIepe] poBeIe-
HUEM OIIbITa CIEAyeT TIIATEIHHO BBIMBITH MPOOUPKY TOPSYUM pac-
TBOPOM III€JIOYH U OTOJOCHYTh JUCTHUILTUPOBAHHON BOJIOM.

[lo okoHYaHMM PabOTHl C AMMHUAYHBIM PACTBOPOM THAPOKCHUIA
cepebpa HEOOXOAUMO Cpa3y ke BBIMBITH MOCYIYy, a 00pa30BaBIIUECS
OCAJIKU W HaJIEThl Ha €€ CTEHKaX pacTBOPUTH B Pa30aBICHHOU a30THOM
KHCIIOTE.

MonyyeHue ypoTponuHa

PeakTuBbI: Anmaparypa:
dbopmanuH; MIPOOUPKH;
pacTBOp aMMHaKa,; IITATHB,;
pacTtBop ¢eHoadTaIeHHa. CIIUPTOBKA;

IIPEAMETHOE CTEKIIO.
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Cxema 83aumooeucmaeuil:

6 CHO + 4 NH, —> NKH
2
c

Jlabopamopnas nponuco.
B npoOupky nmomemiaroT Kariro pacTBopa (peHonadTaienHa v 1mo

0.5 mu pactBOpa QopmManiberua U pacTBopa amMmMuaka. J{00aBistOT
elle HECKOJIbKO Karejb pacTBOpa aMMHakKa 0 oOpa30oBaHUs HEHCUe-
3a101ETO MAJIMHOBOTO OKpalliuBaHus (M30BITOK amMmuaka). Heckonbko
Karejib pacTBopa MEPEHOCSAT Ha MPEIMETHOE CTEKIO U OCTOPOIKHO
yHapuBalOT B IUIAMEHH CIUPTOBKH JIO TOSBJICHHUS KPHUCTALIOB yPO-
TponuHa (TeKCaMEeTWJICHTETPaMHHA).

Peakuusa aueToHa c rugpocynb(puToM HaTpus

PeakTuBbI: Anmaparypa:
alleTOH; pOOUPKHU;
TUAPOCYIbGUT HATPUS; IITATHUB.

PacTBOpP COJISTHOU (UJIU CEPHOM) KUCITIOTHI.
Cxema 63aumooeticmeuii.
CH;C(O)CH; + NaHSO; — (CH;),C(OH)SO;Na
(CH;),C(OH)SO;Na + HCl — CH;C(O)CH; + NaCl + SO, + H,0

Jlabopamopnas nponuce.
B npoOupky HanuBaior 0.5 MJI HACBIIIEHHOTO pacTBOpa TUAPO-

cyJibduTa HaTpud, 100aBsAOT 3 Karum aneroHa. Cmech B mpoOUpKe
SHEPTUYHO BCTPSAXUBAIOT W HAOIIOAAIOT BBHINAJEHUE KPUCTAJUIOB Ou-
CyJIb()UTHOTO TPOU3BOAHOrO aneroHa. K mojiydeHHbIM KpucTaljaam
N00aBIISIOT pa30aBICHHBIN pacTBOP COJISTHOM (MJIM CEPHOM) KUCTOTHI.

UonocdopmHas peakumns KeTOHOB

PeakTuBbI: Anmaparypa:
aleTOH; poOUpKH;
pacTBOp MOJa B MOJIUCTOM KAJIUU; IITAaTUB.

pacTBOp TUAPOKCUIA HATPHUSL.
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Cxema 83aumooeucmaeuil:

O - O
I OH

- ~

H,C

Jlabopamopnas nponuce.

B npobupky npunuaroT 1 M pactBopa iona B 5%-HOM pacTBo-
pe Woaucroro kamusa, 1-2 kamm aneroHa u 1-2 mut Boael. JlaroT He-
KOTOPOE BpPEMSI COJCPKUMOMY MPOOUPKHU OTCTOATHCA. J0OABISAIOT MO
KaIuIsiM pacTBOP THAPOKCHAA HATPHUS 0 MCUYE3HOBEHHUS OKpacku. M3
pacTBOpa BBIACISAIOTCS KEIThIe KPUCTAUIBI Hoo(opMa ¢ pe3KuM 3a-
ITaXOM.

Tema "Kapb6oHoenle kucriomsbi”

KucnoTHble cBOMNCTBa Kap60HOBbIX KUcnot

PeakTuBbI: Anmnaparypa:
MYpaBbUHAsA KUCJIOTA; POOUPKU;
METUJIOBBIA OPAHKEBBIN; IITAaTHB;
MAarHueBas CTPYKKa; Jy4YUHA.

KapOOHAT HATpPHUS;
OCH30MHAsT KUCJIOTA;

pacTBOp THAPOKCHIA HATPUS;
PacTBOP COJITHOW KUCJIOTHI.

Cxema e3aumooencmeuil:
HCOOH — HCOO + H'
2 HCOOH + Mg — (HCOO),Mg + H,'
2 HCOOH + Na,CO; — 2 HCOONa + CO,' + H,0

Jlabopamopnas nponuce.

B tpu mpobupku npunuparoT mo 0.5 MJI BOJHOTO pacTBOpa My-
paBbUHON KUCIOTHL. B mepByto npoOupKy A00aBIISIIOT KaIlIl0 METHIIO-
BOI'O OpaHXkeBoro. Bo BTOpyw [100aBISIOT HEMHOIO MAarHHEBOMN
CTPYKKH. BBIIETAIOMMNACSA Ta3 OCTOPOKHO MOJKUTAOT TOPSIIEH JTy-
quHOU (ombim npogooumcs 6 3auwumuvlx oukax!). B TpeTbio mnome-
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Ial0T HEMHOTO MOpoIiKa kapOoHaTa Hatpus. K oTBepcTHio nmpoObupku
MOJHOCSIT TOPSIIYIO JTyYUHY.

B mpoOupky momeniaroT HECKOJIbKO KPUCTAIIJIOB OCH30MHOM KH-
ciotel U npudasisitor 0.5 M pactBopa ruapokcuaa Harpus. Coaep-
KHUMOE€ TTPOOUPKU BCTPSIXHUBAIOT JI0 pacTBOpeHUs KpuctamioB. K mo-
JY4YEHHOMY PacTBOPY AOOABISIOT IO KaIUlsIM PacTBOP COJITHOM KH-
CJIOTHI /IO BBINIAJICHUSI OCAJIKa.

BbigoeneHue KUCNOT U3 Mbina

PeakTuBbI: Anmaparypa:

pPacTBOp MbLIA; poOUpKH;

PACTBOP CEPHOM KHCJIOTHI. IITaTUB;
CIIUPTOBKA.

Cxema @3aumooeticmauti.
C17H35COON3 + HQSO4 — C17H35COOH + NaHSO4
C17H33COON3 =+ HzSO4 —> C17H33COOH + NaHSO4
C15H31COON3 + HQSO4 —> C15H31COOH + NaHSO4

Jlabopamopnas nponuce.

K pactBopy mbuia npunuBaroT 3—4 mi 10%-HoM CEpHONM KUCIIOTHI.
PacTBOp MyTHEeT OT BBIJICTUBIIUXCS HE PAaCTBOPUMBIX B BOJIC BBIC-
mux kuciaor. CMech HarpeBaroT /10 Hayvajla KUMCHUs, PaCIUIbIBIINECS
JKUPHBIE KHMCJIOTHI BCIUIBIBAIOT HaBepX. Ilpu oxnakaeHuu mpoOHpKU
KHMCJIOTBI 3aTBEP/ICBAIOT.

CuvHTe3 aTunauertara

PeakTHBBI: Anmnaparypa:
YKCYCHasl KHCJIOTa; koJiba Bropiia;

ATAHOI, IITATUB;

XJIOPUCTBIN KaJIbIIUK; KaneJibHasi BOPOHKA,;
KapOOHAT HATPUS; TEPMOMETP;

CepHas KUCJIOTA; AJICKTPOIUINTKA;
TUIPOCYIb(aT HAaTPUSI. JICJINTEIIbHAS. BOPOHKA,;

BOJITHAA OaHs.
Cxema 83aumooeucmeuil:

H,SO
CH,COOH + C,H;OH —> CH;COOC,Hs + H,0
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Jlabopamopnas nponuce.

B kon0Oy Bropna nomemiaror 15 mi cnupra U 3aT€M OCTOPOKHO
NpH MEePEeMEIINBAaHNN TPWIMBAIOT TAKOU K€ 00HEM KOHIIEHTPUPOBAH-
HOM cepHOMl KHUCIOThL. B K0JIOy BCTaBISIOT KalelbHYI0 BOPOHKY H
TEPMOMETP, COCTUHSIOT C JJIMHHBIM BOJISIHBIM XOJIOJIMJIBHUKOM UM Ha-
rpeBaroT Ha 3akpeiToi rumnTke. [llapuk TepmMomMerpa 10KEeH OBITH MO-
Ipy’KeH B KuakocTh. Harpesaror komOy no temmeparypsl 115°C. B
HarpeTylo KUJKOCTh U3 KaleJIbHOW BOPOHKU MOCTENEHHO MPUIUBAIOT
cmech 30 M cipta 1 30 MIT YKCYCHOM KHCIIOTHI (CKOPOCTh PUJIMBA-
HUS JOJKHA COOTBETCTBOBATH CKOPOCTHM OTTOHKH OOpa3yroLIerocs
s¢upa). [lo okoHYaHUM peaKIMU B MPUEMHUK JJI1 yAaJ€HUS YKCYC-
HOM KHCJIOTHI NPHUOABIISAIOT HACBIIICHHBIA PACTBOP YTJIEKUCIIOTO Ha-
TpUsl 10 OTCYTCTBHUSL Y BOAHOTO CJIOSI KUCIOM peakuuu. PactsBop yriie-
KHUCJIOTO HATpUsI HYKHO MPHUOABIISITH MOCTENEHHO, TaK KaK >KUIKOCTb
CUJIbHO BCIICHMBAETCS M3-3a BbIIEJICHUS yriekucioro rasa. I[locie
3TOr0 CMECh MEPEIUBAIOT B ACIUTEIbHYI0 BOPOHKY, OTACISIOT 3PUp
OT HWYKHETO BOJHOIO CJIOSl M JIJIs OCBOOOKJEHUS OT MPUMECHU CIUPTa
B30anThIBatoT ero ¢ 15 mi 50%-HOro BOJHOroO pacTBOpa XJIOPUCTOTO
KaJIbLMS. DTUIALETAT CylaT O€3BOJHBIM THAPOCYIb(aToM HATpUS U
MIEPETOHSIOT Ha BOJSHOM OaHe, coOupas Gdpakiuio ¢ TeMrepaTypoi
xunenus 75—78°C. Brixoa okomo 30 r.

CuHTe3 aTuncgpopmuara

PeakTuBbI: Annaparypa:

MypaBbUHAs KUCIIOTA,; kos6a Bropa;

ATaHOI; IITaTUB

XJIOPUCTBINA KaJbIIHii; nediermMarop;

THIpOKapOOHAT HATPHS, XUMHYECKUH CTaKaH;

Jen. TEPMOMETP;
AIEKTPOTUINTKA;

JETUTENIbHAsT BOPOHKA;

BOJsTHAs OaHs;

MEPHBIN LIUJIUH/IP.
Cxema 63aumooeticmeuii.

HCOOH + C,H,OH = = HCOOC,H, + H,0
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Jlabopamopnas nponuce.

B kpyrioaonHoit kosidoe cMemuBaroT 8 M 96%-Hol MypaBbUHOMN
KUCJIOTHI U 14 M1 abCOIOTHOrO ATUJIOBOTO CIHMPTAa M MPUOABISIOT
2.5 T 6e3BOAHOTO XJOPUCTOTO Kaibiius. CMech HarpeBaroT ¢ jedIier-
MaTOPOM, COCIWHEHHBIM C HHUCXOJSAIIMM XOJOAWILHUKOM, Ha BOIS-
HOU OaHe; MpU ATOM ITHWI(POPMHUAT OTTOHSAETCS U coOUpaeTcst B MpH-
€MHHKE, 0XJIaKJaeMOM XOJOJJHOM BOJIOH.

[TonyyeHHBIM NPOAYKT MOCIEA0BATEIIBHO IMPOMBIBAIOT BOJIOM,
pPacTBOPOM COJIbI M 3aTE€M CHOBA BOJOM, IMOCJE YEr0 BBICYIIHMBAIOT
0€3BOJIHBIM XJIOPUCTHIM KallbliieM. BuIcyleHHbIN 3THIIOpMHAT TIO-
cie ero (puiabTpallii OTIOHSIOT HA BOJASHOW OaHe M3 KOJIOBI C BBICO-
KuM gedaermaTopom, cooupas Ghpakiuio, KUY B UHTepBayie 53—
56°C. Bwixo okosio 13 T.

OkucneHue wWaBeneBou KUCNOThbI

PeakTuBbI: Anmaparypa:
pPacTBOP IIABEIECBOUN KUCIOTHI; MPOOUPKH;
CEpHAas KUCJIOTa; IITATHB;
pPacTBOp MEpPMaHraHara Kajusl. CIIUPTOBKA.

Cxema e3aumooencmeuil:
5 C2H204 +2 KMHO4 +3 HZSO4 — 10 COZ + KzSO4 +2 MI’ISO4 +8 HQO

Jlabopamopnas nponuce.

K pacTBOpy miaBeneBoi KUCIOTHI J00aBOT 1—2 M1 cepHOM KHU-
CJIOTBI, HArPEBAIOT W NMPUJIUBAIOT 1—2 MJI pacTBOpa MepMaHraHaTa Ka-
mus. [Ipoucxoaut obecliBeYMBaHUE pacTBOpA MepMaHTraHaTa Kajus.

OTKprTMe ABOWHOM CBA3U B HenpeAaesribHbIX KUCNoTax

PeakTuBbI: Anmnaparypa:
OJIEMHOBAs KUCJIOTA; MPOOUPKU;
OpoMHas BOJIa; IITaTUB;
pacTBOp NepMaHraHaTa Kajaus. CIIUPTOBKA.

Cxema e3aumooenicmeuil:
C17H33COOH + Br, — C17H33BI'2COOH

H H HO OH
- KMnO S
LG e HC—CH
H,Cq  (CH,),COOH H,c/  (CH,)COOH
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Jlabopamopnas nponuce.

B nBe npoOupku HaIMBAIOT MO 1 MJT OJIEMHOBOW KUCIIOTHL. B 0/1HY
n00aBJISIOT OPOMHOM BOJIBI, B JAPYTYIO — PacTBOp MEepMaHTaHaTa Ka-
nusi. [locne sHEpruyHOro BCTPAXMBAHUS MPOUCXOJUT OOECIIBEUMBA-
HUe OpPOMHOM BOJIbI M PACTBOpA MEPMaHraHaTa KaJlusl.

AnaauHoBas npoba

PeakTuBbI: Anmnaparypa:
OJIEMHOBAsI KUCJIOTA; MPOOUPKHY;
a30THas KHUCJOTA; IITaTUB.

MeIHas MPOBOJIOKA.
Cxema 63aumooeiucmeuil.
Cu+4 HNO3 —> CU(NO3)2 +2 N02 +2 HzO
H H NO H.;C
/C: C\ 5 17 8\C:CH)
\
H,,Cg (CH,),COCH H (CH,),COOH

Jlabopamopnas nponucs.

B yuncryro npoOupKy HalIMBaKOT 2 MJI OJIEMHOBOW KUCIOTHI, IPH-
OaBJISIIOT HECKOJIBKO KYCOUKOB MEJIKO HAPE3aHHOW MEIHOM MpOBOJIO-
KU 1 5—6 Kareib KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHL. Uepes He-
CKOJIbKO MUHYT IPOOUPKY OXJIAKJIAIOT oA KpaHoM. JKujikasi oJaeuHo-
Basi KMCJIOTA MEPEXOUT B TBEPAYIO JIATUHOBYIO KUCIIOTY.

M'maponus XXnpoB B BOAHO-CMUPTOBOM pacTBope

PeakTuBbI: Annaparypa:

TBEPABIN JKHP; MIPOOUPKH;

ATaHOI; IITaTUB;

TUAPOKCHI HATPUS; CTEKJITHHAS TaJI0uKa;

XJIOPH]T HATPHUSL. BOIsTHAs1 OaHs;
AIIEKTPOTUIUTKA.

Cxema 83aumooeiicmeuil:

Hz?*O*C(O%C17H35 HZC‘Z*OH
HC‘)*O*C(O%CWH35 + 3NaOH —— H(\)*OH + 3 C,,H,,COONa
H,C—O0—C(0)—Cy;Hyg H,C—OH
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Jlabopamopnasn nponuce.

B npoOupky momemniaroT HEMHOTO TBEPJAOTO KUpa U 3 MJI CIIHP-
TOBOT'O PacTBOpa TUApoKcuaa Hatpusd. CMech NEepeMEemnBatOT CTEK-
JITHHOM TaJI0OYKOM, MOMEIIAIOT B KHUIIAIIYIO BOJSIHYIO OaHIO M Harpe-
BAaIOT B Te4YeHUE 4—5 MUH J10 00pa30BaHUs OJHOPOJHOMN KUIKOCTH.
Peakiiyio MOXHO cUMTaTh 3aKOHYSHHOM, €CJIM B3sTasl CTCKISHHOM I1a-
JOYKOW Karuisi pEeakIMOHHOM MacChl MOJHOCTBIO PACTBOPUTCS B 4—
5 mu1 BoJibl (HA MOBEPXHOCTH HE 00pa3yroTcs KaledbKy Kupa) ¢ oopa-
30BaHHEM OOWMIIBHOM TIEHBI MpU BCTpsAxuBaHuu. Ilocme 3Toro K momy-
YEHHOW T'YCTOM >KUAKOCTU J00aBIsIOT 3—4 MJI HACBIIIEHHOTO PaCcTBO-
pa xnopuaa Hatpus. [lociae paccinoeHus KUIKOCTH CMECh OXJIAXIAt0T
Y OTJICJISIFOT 3aTBEPAECBIINN KYCOUYEK MbLIA.

CBoucTBa canMumnoBoOU KUCNOThI

PeakTHBBI: Annaparypa:
CaJIMITUIIOBAs KUCIIOTA; poOUpPKH;
pactBop FeCl;; IITATUB;
pPacTBOP TUIPOKCHU]IA KAJTBITUS; CIIUPTOBKA,
OpomMHas Boja. HITIaTENb;

ra3o0TBOJIHas TpyOKa.
Cxema 83aumooeucmeuil:

COOH T \
= + CO,
OH

OH

co, + Ca(OH),

COOH
C =0
. -HB O,
oH 2HBr r

Jlabopamopnas nponuce.

B npoOupky HanuBaroT 2 MJI BOJIBI U T00ABIISIOT HECKOJIBKO KPH-
CTaJVIOB CAJUIMIIOBOM KHUCJIOTHL. K mosiydeHHOMY pacTBOpY NpHUIIH-
BaroT 2—3 kamu 1%-Horo pactBopa xiopuiaa xxenesa (III).

B cyxyro nmpoOupky moMemaroT 2 JONaTKu CaJUulMIOBON KHUCIIO-
Thl. 3aKpBIBAIOT MPOOUPKY MPOOKOM ¢ ra300TBOAHOM TPYyOKO, KOHEI]
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KOTOPOW OMYCKAaIOT B JIPYTYyI0 MPOOUPKY, COAEpKallyto 1 M1 Hachl-
IIEHHOT'O0 pacTBOpa TUJIpOKCcUAa Kaiblus. HarperaroT mepByro mpo-
oupky. Uepe3 HEKOTOpOoe BpeMs BO BTOPOil IpoOHMpKe HaOII0garoT
MIOMYTHEHHUE.

B mpobupky nomemaroT 1 jgonaTky camuMIMIOBOM KHUCIOTHI U
1 mi1 Bozbl. K mosrydyeHHOMY pacTBOPY MO KaruisiM MpUOaBiISiOT OpoM-
Hyt0 Boxay. Ilocie mepBoit Kariy BbINagaeT OCNbl 0caJoK Majopac-
TBOPUMOM M HEOKpaAIICHHOW 3,5-TUOpOMCAUIIMIOBON KUCTOTHI. [1o-
cie gobapieHus 12—13 kamenab OpoOMHOI BOJBI OKpacka Ocajka CTa-
HOBUTCS ~ CBETJO-KEJITOM, 4YTO CBSI3aHO C  0Opa3oBaHUEM
Tpubpompenona.

Tema "XUuHOHBI"

CuHTEe3 N-6eH30XMHOHAa u3 rTMApPOXUHOHAa

PeakTuBbI: Anmaparypa:

ruapoxuHoH 11,0 r; CTaKaH XMMHUUYCCKHI;

CEpHAasl KUCJIOTa KOHIIEHTPUPOBAH- WINATENIb WM CTEKJISTHHAS MMAJI0YKa;
Hast 8 M} BopoHka broxHepa u kon6a byH3eHa;
ouxpomar Hatpus 11,0 r. BOJIOCTPYHHBIN BAKYyM-HACOC.

Cxema 83aumooeucmaeuil:

OH O

_I_
Na,Cr,07 +4H,804 4 +Na 804 + Cr 5(804)3 +7 H ,0

OH

Jlabopamopnas nponuce.

T'uppoxunon pacteopsror mpu 50°C B 200 cM® Bombl. K IOJIyYECH-
HOMY PacTBOpPY, OXJaxIeHHOMY JibaoM 10 20°C, mpH 3HEPrHYHOM
IepeMeIIMBaHNIY IPUOABISIOT M0 KAIUIIM 8 CM’ KOHICHTPHUPOBAHHOI
CEPHOM KUCIIOTHI, CHOBa oXJaxaaroT 10 20°C U MeIJIEHHO IPUITUBAIOT
OXJTaXICHHBIH pacTBop 11 T' ABYXPOMOBOKHCIOro Hatpust B 50 e
BOJIbl. CMech ocTaBisAroT Ha 30 MUH Ha JIbAY, BpEMSI OT BPEMEHHU Iie-
peMelnrBasi, u 3aTeM OTGUILTPOBBIBAIOT HA BOpOHKE broxHepa obpa-
30BABILIMKCS KEJITO-3€JIEHBIN 0CaIOK. [I[pOMBIBAIOT BOJOM.
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NMony4yeHune napa-6eH3XMHOHOAMOKCUMA U3  napa-
O0eH30XMHOHAa

PeakTusBbi: Anmnaparypa:

napa-O6eH30XUHOH; CTaKaH XUMUYCCKHIA,

COJITHOKHUCJIBIN TUIAPOKCUIIAMUH; K0JI0a KPYTJIOAOHHAsI TEPMOCTONKAS,
W30TPONIIOBBIN CIIUPT; KUTIEJIKA,;

xJi0podopm. 00paTHBIN XO0JIOTUIBLHUK JInOMXa;

HINaTeNb WU CTEKIISTHHAS MaJI0YKa;
BopoHka broxHepa u kon6a byH3eHa;
BOJIOCTPYHHBIN BaKyyM-HAacoOC.

Cxema 83aumooeucmeuil:

OH

2NH,OH*HCI

Jlabopamopnasn nponuce.

B kpyriogoHHyro koyi0y BHOCST HaBECKY napa-O€H30XMHOHA
(monmydeHHOro paHee), 3aTeM JI00aBISIOT JBYXKpPAaTHBIM H30BITOK
NH,OHeHCI (consHokucnbiii ruapokcmiamMut) u 50 M1 U30MpOIH-
JIOBOTO CIUpTa. 3aTeM PEaKIHMOHHYI0 MacCy KHIISTAT Ha DJIEKTPO-
IJIMTKE (Yepe3 acOecT) 10 paCTBOPEHUS ™ U MOCIEAYIONIEro 00pa3oBa-
HUS UTOJHYATHIX KPUCTAUIOB. 3aT€M COACPKUMOE KOJIObI OXJIAKIAI0T
U OTQUIBTPOBBIBAIOT 4epe3 BOpOHKY broxHepa Ha koide ByH3ena.
[TonydeHHBIN TPOAYKT OCYIIAIOT HA BO3AYyXE B OyMa)KHOW KOPOOKE U
3aTeM OMNpPEICIAIOT UHTEPBAJI TeMIIEpaTyphl TUIaBICHUS, CBEPSSI €T0 CO
CIIPABOYHBIMH JTAHHBIMH.

*[IpuMeuyanue: eCciu pacTBOPEHUE HCXOJHBIX BEIIECTB MPOHC-
XOJIUT HEUHTEHCHUBHO, CJEAYyeT A00aBUTh B PEAKIMOHHYIO Maccy
NPUOIU3ZUTEIBHO 5 MII XJIopodopma.
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Tema "HumpocoeduHeHus1"

CuHmes HUmMpomMemaHa

PeakTuBbI: Anmaparypa:
XJOPYKCYCHasi KUCJIOTA; CTaKaH XUMHUYCCKUM;
HUTPUT HATPUS, TEPMOMETP;
TUAPOKCH]T HATPHS; K0J10a eperoHHas;
XJIOPUCTHIN KaJIbIIUH. BOPOHKA CTEKJISIHHAS;
AJICKTPOIUINTKA;

BOJSIHOM XOJOINIbHHUK;
BOJsHAsA OaHd.
Cxema 83aumooeucmaeuil:

CICH,COOH + NaOH CICH,COONa + H,0

CICH,COONa + NaNO,

NO,CH,COONa + NaCl

2NO,CH,COONa + H,O 2CH,NO, + Na,CO, + CO,

Jlabopamopnas nponuce.

B crakane nmpuroTaBiIMBarOT CMECH 3.8 T XJIOPYKCYCHOM KHCIIOTHI
(OCTOPO/KHO! Xnopykcychas Kucioma CuilbHO pazveddem KOHicCy)
c 4 T TOMYEHOrO JbJa U HEUTPATU3YIOT MPUOABICHUEM IO KaIlIsiM
npu nepememBaHnuy rpuMmepHo 4 mi 40 %-HOro pacrtBopa rumpo-
KCHJIa HATpHUs O IIEJOYHOM peakuuu (10 WHIWKATOpHOW Oymare).
[Ipn HeWTpanu3zauuu TeMreparypa CMECH HE JOJDKHA MOJHUMAThCA
oimre 20°C. [TonyyeHHYI0 CMECh MEPEIUBAIOT B MEPETOHHYIO KOJIOY,
CoJIep Kallyto pacTBop 2.8 T HUTpUTa HATpuUs B S5 Ml Bojwl. Konly co-
€AUHAIOT C HUCXOISAIIMM BOJISHBIM XOJIOAWJIBHHUKOM W 3aKpPBIBAKOT
MpOOKOW C TEPMOMETPOM, IIAPUK KOTOPOTO MOTPYHKEH B KUIKOCT.
Cmech MEJIEHHO HarpeBaroT JI0 Havayia BbIJICJICHUS ITy3bIPbKOB yIJie-
kucioro raza. Korga BblIeTIEHHE Ta3a CTAaHET JOCTaTOYHO MHTEHCHUB-
HBIM, OTCTaBJIAIOT IUIMTKY W TOCJIE 3aMeJIeHUuss OypHOUW peakiuu
CMECh MPOJIOHKAIOT HArpeBaTh, MOCTENEHHO JAOBOJAS TEMIIEPATYPY A0
110°C. Tlpu 5TOM OTrOHSETCS CMECh HHTPOMETaHA M BOJbL Ilocie
3TOr0 OTIEIISIIOT B JICIUTEILHON BOPOHKE HUTPOMETAH OT BOJIBI, CY-
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maT ero O€3BOJHBIM XJIOPUCTHIM KaJIbIUEM W MEPEroHsI0T, coOupas
0

dpakuuto B npeaenax 95-102°C (OCTOPOKHO! Humpomeman 516-

JI1emcsl CUIbHbIM SI00M OJ1s1 HEPBHOU CUCMEMDbL).

CuHTe3 3-HuTpodTaneBon KUCNOThI

PeakTHuBbBI: Anmaparypa:

dTaneBast KUCIIOTA; CTaKaH XMMHUYECKHUIA;

CepHas KHCJIOTa; K0J10a KpYyTJI0J0HHAS TEPMOCTOUKAS;
a30THAas KUCJIOTA; BOPOHKA CTEKJISTHHAS;
JUCTUILTAPOBAHHAS BOJA. KUIIENKA;

oOpaTHbIN X0noAWIbHUK JInbuxa;

BOJIHAsA OaHi;

HImaTelb WK CTEKIISIHHAS MalovKa;

BopoHKa broxHepa u kosiba byH3ena;

BOJIOCTPYMHBIN BaKyyM-HacoC.
Cxema @3aumooeucmsul.

a:“" HNO; H;50, O
————
oH OH

Jlabopamopnas nponuce.

B kpyrinoaonnyto koia0y emkoctbio 100 mit BHOCST 5 T rasieBoit
KUCIOTHI, 4 MJ1 KOoHLIeHTpupoBaHHOU H,SO4 1 5 M1 apImsiiet (T1oTH.
1.5 r/em’) HNO; (peakiuio IpoBOIsT B BHITSDKHOM mKady). Peaxim-
OHHYIO CMECh HArpeBaroT 2 4 Ha KHUIIAIIEeH BOASHOW OaHe (TIpu 3TOM
HAOJI0JJaeTCA SHEPIUYHOE BBIJCICHUE STOBUTHIX OKHUCIOB a3oTa). K
KOHITy peakiuu 3-HuTpodTajieBas KUCJIOTa HAUUHAET BbINAJATh B BU-
ne onectsamux npusMm. [locne oxymaxkaeHus: K peakiiMOHHOW CMeCcH J0-
OaBysit0T 25 M1 BoAbl. PacTBOp oxsaxkiaroT B OaHE CO JIbIOM U BbI-
NaBIIYI0 4Yepe3 HEKOTopoe Bpems (mpubdiu3uTenabHo uepe3 1 u) 3-
HUTPO(TATIEBYIO KUCJIOTY TPMXKIbI MEPEKPUCTATUIM3OBBIBAIOT U3 MHU-
HUMAJIbHOT'O KOJIMYECTBA BObBI, KAXbIM pa3 oxjaxaas pacTBop B Oa-
HE CO JbJI0OM. Tako# mpreM MO3BOJISIET MOJTHOCTHIO OCBOOOAUTHCS OT
npumecu 4-HuTpodTaneBoit KucaoThl. Beixoa okoio 5.
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Tema "AMuUHocoeOuHeHuUs1"

NMony4yeHne aHUNUHa U3 HUTpPoOeH30Ma

PeakTuBbI: Anmaparypa:
0JIOBO; MIPOOHPKHU;
COJISiHAsl KUCJIOTa, KOHIIGHTPUPOBaHHAs;  ILTaTHB;
HUTPOOEH301; CIIMPTOBKA.

OpoMHas Boja.
Cxema 83aumooeucmeuil:

NO NH2 NH2
HC - 3 HBr

Br

Jlabopamopnas nponuce.

B npoOupky nmomMemniaroT MaJleHbKHUNA Kycodek oJioBa, 0.5 M1 KoH-
IEHTPUPOBAHHOM COJISTHOM KHCJIOTHI M KaIlIlo HUTpoOeH3oma. bypHo
MpOTEKarolasi peakiusi ocjiadeBaeT 4epe3 HeCKoJIbko MHUHYT. Eciu
peaKuus 3aMeIISIeTCs, TO CMECh MOJIOrPEBAIOT HA TUIAMEHH CIIUPTOB-
k. Peaknuro BeayT 10 TEX MOp, MOKA BCE OJIOBO HE MPOPEArupyeT.
J171s1 TOr0 MOKET IMOHAO0UTHCS elmle 2—3 KaIlJIkd COJISTHON KUCIIOTHI.

[Tocne oxnaxaenus 0.5 MII TOTYYEHHOTO paCTBOPA MPUIMBAOT B
POOUPKY ¢ 2—3 KaIIssMu OPOMHOM BOJIBI.

CuHTe3 rmgpasobeH3ona

PeakTusBbi: Anmaparypa:

HUTPOOEH301IT; KOJI0a KpYTJI0J0HHAsI TpeXTropJas;
IIUHKOBAS TbLIb; BOPOHKA CTEKJISTHHAS;

TUJPOKCHU/]T HATPHS; oOpaTHBIN XOJOAWIBHUK TUOUXa
STUJIOBBIU CITUPT. BopoHKa broxuepa u kosiba bynsena;

BOJIOCTPYMHBIN BaKyyM-HacoC.
Cxema 83aumooeucmeuil:

NO,
5Zn+5NaOH +H,0
2 > NH —NH
—5NaHZnO , , NaOH
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Jlabopamopnasn nponuce.

B kon0y HanMBalOT TEIUIBIM pacTBOp 4 I TUAPOKCUA HATPUS B
15 mi1 Bozibl 1 1006aBsaroT 3 T HUTpoOeH3oma B 10 M crimpra. [locie
ATOTO Yepe3 BOPOHKY HEOOJbIIUMHU MOPLUUSIMU BHOCIT 10 T' IIMHKOBOM
NBUIM TIPU UHTEHCUBHOM IepeMennBaHuu. HoByro MOpIuio ITUHKO-
BOW MbUIA BHOCAT TOJIBKO MOCIIE€ TOTO, KaK PEAKIIHS HECKOIBKO 3aMe/I-
autcs. JKuakocTh B KO0 CHavaia OKpalIuBaeTCs B KPacHBIN IIBET, a
3aT€M CTaHOBUTCS CBeTJIO-KenTol. Torma mpubapistor eme 20 M
CIUpTa, HArpeBarOT 10 KHUIICHHUsS Ha BOASHOM OaHE M TOTYAC IXKe
¢unpTpyroT Ha BopoHke broxHepa. Ocafok Ha (UIBTPE MPOMBIBAIOT
TEIUIbIM cIUPTOM. OUIBTPAT OXJIAKIAIOT B CMECH JIbJIa U TOBAPEHHOU
COJIM Y MOCJIE CTOSIHKSI B TEUEHHE OJHOTO Yaca BhINABIINE KPUCTAIIbI
OTQUIBTPOBBIBAIOT Ha BOpOHKE broxHepa. Boixon okomo 2 T.

Tema "dua3ocoeduHeHusi u a3okpacumenu"”

CuHTe3 nogdbeH3ona n3 aHUNUHa

PeakTuBbI: Anmaparypa:
COJIIHOKHCJIBIM aHWUJIMH; CTaKaH XMMHUYECKMH;

COJISTHAsl KUCJIOTA, BOPOHKA KareJbHas;
KOHLIEHTPUPOBAHHAS; KOJ10a KPyTJIOJOHHAS;

HUTPUT HATPUSI; 00paTHBINA BO3AYIIHBINA XOJIOIUIBHUK;
WOJIUCTBIN KaJIUK; YCTaHOBKA JJISl IEPETOHKU C IapoM;
€JIKUI HATP; BOPOHKA JICJIUTEIIbHAS.

XJOPUCTBIN KaJIbLIHM.
Cxema 83aumooeucmeuil:

+

- cl
@NWC' NaNO, , HCI , H,0 N KI , H,0 !
T =5°C T

Jlabopamopnas nponuce.

B xumndeckom crakane emkocTthio 250 (100) mu cmemmBaroT
20 MJI KOHLIEHTPUPOBAHHOM COJITHOM KUCIOTHI U 100 MJT BOJBI U K MO-
JY4EHHOMY PAacTBOPY MpHOABISAIOT 2 T aHWJIMHA rugapoxiopuaa. Cra-
KaH TMOMEIIAI0T B 0aHIO CO JBJAOM U OXJaXAAIT J0 TeMIepaTypbl
okono 5°C. 3areM K pacTBOpY IpPU HENPEPHLIBHOM IEPEMENINBAHUN
HEOOIBITUMHU MOPIHUSIMU (110 2—3 MJI) NPUIIMBAIOT OXJIAKICHHBIN pac-

TBOp 1.7 r HUTpHUTa HaTpusA B 15 M Boasl. s JIydlIero oxjiaxaeHus
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PEaKIIMOHHOM Macchl MOKHO J100aBJSATb B CTaKaH MEJIKHUE KyCOYKHU
JbJ1A.

[Tony4eHHBIN pacTBOP COJIU AMA30HUS CMENIUBAIOT B KPYIJIOIOH-
HOM K0j10€ ¢ pacTBOpoM 3 T HoaucToro kamaus B 10 Mi1 BOJIBI U OCTaB-
JSIFOT HA HECKOJIBKO 4acoB. 3aTeM K K0JIO€ MPUCOCAUHSIOT OOpaTHBIM
BO3JIYIIHBIN XOJIOMUIBHUK U HarpeBaroT e€e Ha ci1abo KUMsIeH BOs-
HOM OaHe 10 TpeKpalieHusl BhIACIeHUs a3oTa. [locie oxmaxaeHus
pacTBOp MOJIICIAYMBAIOT KOHUEHTPUPOBAHHBIM PACTBOPOM E€IKOTO
HaTpa U OTTOHSIOT HOAOEH30J1 C BOJASAHBIM MapoM. lleperonky BemyT
JI0 T€X TOP, MOKa U3 XOJIOJIMJIbHUKA HE MIEPECTAaHYT CTEKaTh MACJISTHU-
CThle Karuid. JIUCTWILIAT U3 KOJOBI-MPUEMHUKA TMEPEHOCSIT B JICNIH-
TEJBLHYI0O BOPOHKY M HUXHUU cJIoH (1H0A0€H30I1) CIMBAIOT B MaJieHb-
KYI0 KOHHYECKYIO KOJIOY, OCYIIalOT O€3BOJHBIM XJIOPUCTHIM KaJbIIH-
€M U OT(PUIBTPOBBIBAIOT Yepe3 CKIAAuarbii QuiabTp. Onpenensior
MOKa3aTellb MPEJOMIIEHUS, CPABHUBAIOT CO CIPABOYHBIMU JJAHHBIMHU.

CuHTe3 o-HuTponoaoGeH3ona

PeakTuBbI: Anmaparypa:
2-HUTPOAHWUJINH; CTaKaH XMMHYECKU;
COJISIHAsl KUCJIOTa, KOHIICHTPUPOBAHHAsA;  BOpPOHKA KarelbHas;
HUTPUT HATPHS; KOJ10a KpyTJIOJOHHAS;
WOJMCTHIN KaJIui; KoJji0a byH3eHa;
MOYEBHHA; BOpoHKa broxHepa;
XJIOPUCTHIM HATPUM. CTEKJIIHHAS MAJIOYKA.

Cxema 83aumooeucmeuil:

+
NF2 Hel, Nano, N, Gk |
_ —_—
-N
NO, NO, ) Kél NO,

Jlabopamopnas nponuce.

BHUMAHMUE: apomarnyeckre HUTPOCOCIUHEHNUS U AMUHBI SIB-
JSIFOTCST KPOBSIHBIMU Si7IJaMU, TIO3TOMY pa0OTy ¢ HUMU CJIEIyeT MPOBO-
JUTh B TIEpYaTKaX B BBITSHKHOM KAy .

B crakane HarpeBarOT Npu MEPEMEIIMBAHUN CTEKISIHHOM Majloy-
KOM CMECh 5 MJI BOJbI, 5 MJI KOHIIEHTPUPOBAHHOM COJITHOU KUCIIOTHI U
3.3 T o-HuTpoaHwWwInHA. [locaeTHUI TPU 3TOM MOYTH MOJTHOCTBIO pac-
TBOpAETCS. 3aTEM, IPOJOJIKAS IEPEMENIUBAHUE, OXJIAXKIAIOT PACTBOP
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710 KOMHATHOM TeMIiepaTyphbl (OXJIaKICHUE COMTPOBOXKIAETCS BhITIaIe-
HHUEM MEJIKOKPHCTAIUIMYECKOT0 OPAHKEBOT0 0CaIKa), MPUOABIISIIOT 8 T
TOJIYEHOrO JIba, oxaaxaaT 10 0°C B 6aHe CO CMECHIO JIbJa U COJIU U
MOCTENEHHO MPU MEPEMENTUBAHUM 10 KaIUIsIM U3 KaleJbHOW BOPOHKHU
100aBIISIIOT PacTBOP 2 T HUTPUTA HATPUsI B 5 MIT BOJIBI, IS/ 3a TEM,
yTOOBl TEMIIEpaTypa PEaKIMOHHOM CMECH HE IOJHHUMAJIACh BBIIIE
5°C. Yepe3 20-30 MUH K IOJYYEHHOMY pAcCTBOPY COJIM IHA30HHUS
npuOaBJIAIOT MOUYEBHHY JI0 MPEKpAIleHUs BBIJCICHUS Ta3a U IMOCTe-
MIEHHO MPU MOMENIMBAHUM TIPUIMBAIOT pacTBop 4.9 T noauaa Kanus B
7 mu Bonbl. [Ipu 3TOM mpoucxoauT OypHas peakiusi, COMPOBOKIA0-
Iasics BBIJICJICHUEM a30Ta U BBIMaJCHUEM TeMHO-Oyporo ocajnka. I1o
OKOHYaHUHU PEaKIMH OCAaJAO0K OT(PUIHTPOBBIBAIOT, MPOMBIBAIOT Ha
(bUIBTpPE HACBHIIICHHBIM PACTBOPOM HOAMAA Kajaus (IIpH 3TOM OH CTa-
HOBUTCS JKEITHIM), BOJIOM M BBICYIIMBAIOT Ha BO3ayXe. Brixoa okoo
Sr.

CuHTe3 B-HachTONOBOro opaHXeBoro

PeakTuBbI: Anmaparypa:

CyJib(haHHIIOBasA KUCIIOTA; CTaKaH XUMMUYECKUH;

HUTPUT HATPUSL; TEPMOMETP;

B-nadrom; HINaTeIb UM CTEKIISTHHAS MaJI0UKa;
pacTBOp THAPOKCHUIA HATPHUS; BOopoHKa broxuepa u xonba bynsena;
pacTBOP COJITHOM KUCJIOTHI; BOJIOCTPYMHBIN BaKyyM-HacoOC.
XJIOPUJ HATPUS;

nen.

Cxema 83aumooeucmaeuil:

SO,Na SO,Na ONa

ONa
" O
NH NEN Ccl

2

Jlabopamopnas nponuce.

B crakane pactBopstoT 1.25 r cynb(haHUIOBOM KUCIOTHI B 33 M
2 H pacTBOpa THUIAPOKCHUJIA HATPHUSA U K MOJYYEHHOMY PAaCTBOPY COJIU
npubaBisatoT pactBop 0.5 T HUTpUTA HATpUst B 6 MJI BOJBI. 3aTeM pe-
AKIIMOHHYI0 CMECh OXJIAXKAAIOT J0 10°C u IIPU MEPEMENIUBAHUN T10-
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CTEIIEHHO BHOCAT B CTakaH 4 H pacTBOP COJITHOM KHUCJIOTHI J0 TMpe-
KpaiieHusi  oOpa3zoBaHus  ocanaka. llomyueHHyro  B3BeCh  h-
1Ma300€H30JICYIb(POKHUCIOTH TP KOMHATHON TeMIiepaType OBICTpO,
Opyd  MEepEeMEIIMBAHUK, MPHIMBAIOT K MICJIOYHOMY pacTBopy [-
HadTona (1 r B 12 Mt 2 H ruapokcuaa HaTpusi). Uepe3 HECKOJIbKO MHU-
HYT HAUMHACTCS KPUCTAJUTM3ALMsI KpacuTensl (HAaTpUEBOUM COJM) B BU-
7€ OPaHKEBO-)KEJITHIX JTUCTOYKOB. JIJIsl yMEHBIIIEHUS PAaCTBOPUMOCTH
Kpacutess npubapisaioT 6 r© xjaopuaa HaTpus. CMmech OXJIaXAaroT U
buneTpytoT. [IpoaykT peakuuu Ha (QUIBTPE MPOMBIBAIOT XOJOIHOM
BoJI0M. Brixoa 2 1 (79 % OT TEOpEeTUYECKOro).

CuHTe3 gnasoammHoOGeH30Nna

PeakTuBbI: Anmnaparypa:

aHUJIUH; CTaKaH XMMHUYECKUU;

HUTPUT HATPUS, TEPMOMETP;

COJIsSIHAasI KUCJIOTA; HINaTENb WU CTEKIISTHHAS MTaJI0UKa;
aleTaTr HaTpus; BopoHka broxHepa u konba byH3eHa;
ATUJIOBBIW CIIUPT. BOJIOCTPYHHBIN BAKyyM-HACOC.

Cxema 83aumooeucmeuil:

— NH,*HCI
NH,*HCI NEN

= | S0
N=N—N
HCI H

Jlabopamopnas nponuce.

B crakane BMectumocThiO 100 M1 pacTBOPAOT 2.3 MJI aHWJIMHA B
15 M cosistHOM KUCTOTHI. B pacTBOp, oXJIaXAaeMblil JICASTHOW BOIOM,
100aBA0T 12 T JIba U MOCTENEHHO MPHU MEePEMEIIMBAHUYN TIPUJTBa-
10T pactBop 0.9 © HUTpUTA HATPHUS B HEOOJBIIIOM KOIUYECTBE BOJBI.
Temneparypa peakilMOHHOM CMECH HE JOJDKHA IMOJHUMAThCS BBIIIE
5°C. Tocae OKOHYAHUS PEAKIMH, KOTOPOE OMPEACIIAIOT 10 HOAKpax-
MaJbHOM Oymare, peakIMOHHYIO CMECh OCTABJISIOT Ha 15 MUHYT mipu
OXJIAXKJICHUH U 3aTeM K Hell 100aBIsiOT pacTBop 6.25 T alerara Ha-
Tpus B 25 MJI BojAbl. BpImaBmmii ocajok aua3oaMUHOOEH301a OT-
(GUIBTPOBBIBAIOT HAa BOPOHKE BIOXHEpa, MPOMBIBAIOT BOJOM, OTKU-
MaroOT M MEPEKPUCTAIIIM30BBIBAIOT U3 3TWJIOBOTO cnupTa. Beixoa mpo-
nykta 2.3 1 (90 % OT TeOpeTUUecKoro).
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Tema "IT'emepoyuknuyeckue coeduHeHus1"

BbiaeneHne kodemHa U3 npupoaHoOro chipba (Yaun)

PeakTuBbI:
TOHKOM3MEJIbYCHHBIN Yal;
BOJIA.

Jlabopamopnas nponuce.

Anmaparypa:
KOHUYECKasi BOPOHKA;
qaia Jyisl BeIIapUBaHUS;
HInaTelb Uiv CTEKJISHHAS M1aJ0YKa;
BopoHKa broxHepa u kosnba byH3eHa;
BOJOCTPYWHBIA BaKyyM-HAacOC;
BATa;
JIEKTPOILIIUTKA.

(@]
_CH,
N j“
LN N o

CH, CH,

B dapdopoByto vanry st BeImapuBaHusl, TOMEIIEHHYIO Ha JJIEK-
TPOIUTUTKY (depe3 acOect!), momemamT 25 T TOHKOM3MEIHYEHHOTO
yasi ¥ cOOMPAIOT YCTAHOBKY Ji cyOnumanuu (BO3roHkM). [ns aToro
MOBEPXHOCTh YaIllu JIsl BBITAPUBAHUS HAKPBHIBAIOT KPYKKOM (PUIIBT-
pPOBaJILHON OyMaru ¢ MpoOpe3aHHbIMU OTBEPCTUSIMHU, CBEPXY 3aKper-
JSIOT B JIAlIKe IITaTHBAa BOPOHKY, OOCPHYTYHO CMOYEHHOMN XOJIOJHOM
BOZIOW (UIBTPOBAIBLHON Oymarow, v 3ariylieHHbIM (HEMJIOTHO!) mpu
MIOMOIIM BaTbl HOCHUKOM. AKKYpaTHO HAarpeBarOT YCTAHOBKY, CIIEs,
4TOOBI HE MPOUCXOJUIIO PA3JI0KEHUS MPUPOHOTO ChIPhs (MOYEpHE-

HUS).

CuHTe3 5-nopn-3-cheHun-2,1-6eHan3okcasona
u3 4-HnutpomondbeHsona n heHunaueToHUTpuna

PeakTHBbBI:
4-HuTpoitoioeH301;
(heHnIaueTOHUTPUI;
TUIPOKCUJ] HATPUS;
V30IPONUIIOBBIN CIIUPT;
COJISTHAsl KUCJIOTAa,
KOHLICHTPHUPOBAHHAS.
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Anmnaparypa:
CTaKaH XUMHYECKHM;
KOJI0a KpyTJIOJOHHAS;
KEPH, MEIIAJIKA;
LITIATEJIb WU CTEKJISTHHAS MMAJI0YKa;
BopoHka broxHepa u kon6a byH3eHa;
BOJIOCTPYHHBIN BAKyyM-HACOC.



Cxema 83aumooeucmaeuil:

_CN

! H,C

NaOH , i-PrOH
+ >

O,N

Jlabopamopnas nponuce.

B kpyrionoHHyto Koa0y, CHaOXEHHYI0 KEPHOM U MEXaHUUYECKOM
MeEIIIaJIKOW, BHOCSAT MEJIKOJAUCIEPCHBIA THMAPOKCHA HaTtpus (5 T, U3-
MEJIbYEH B CTYIKE) U J0O0ABJISAIOT M30NPONUIOBBIM crupT (40 mi).
[IepeMemIMBaOT B TEUEHHUE 5 MHUH. 3aTEM IOCIEAOBATEIBHO BHOCAT B
koJi0y dbenunaneronutpu (1.5 mi) u 4-auurpoiiondenson (1 r). Ilpu
3TOM HaOIIOAAaeTCa CHUHE-(HUOJIETOBOE OKpalluBaHUE PEAKIMOHHOU
Macchl, CBHUICTEILCTBYIONMIEE O (DOPMUPOBAHUM CUTMa-KOMILICKCA.
PeakmoOHHYI0O MacCy MEPEMENIUBAKOT IIPU ITOMOIIA MEXAHUYECKOHU
MEIIIAJIKK B TEUECHHE YETHIPEX 4acoB. 3aTEM €€ BBbUIUBAIOT B XOJOJ-
Hy10 Boay (00bem Bonbl = 400 M), HAXOASIIYIOCA B XHMHYECKOM
crakade (V = 600 mu1), THiatenbHO NEpeMENIMBaIOT. PeaklMOHHYIO
KOJIOY IIPOMBIBAIOT XOJIOJHOM BOJIOM TpH paza (mopiusmu 1o 30 mir),
IIPU 3TOM IIPOMBIBHBIE BOJbI TAK)KE BBUJIMBAIOT B XUMUYECKUIN CTaKaH.
[Tocne »TOro B cTakaH MOMENIAIOT HECKOJIBLKO KYCOUKOB JibJa U 00pa-
OaThIBAIOT MOJIYYCHHYIO B CTakKaHE CMECh HEOOJbIIMMHU (IO 5 M)
MOPUUSMH 3aBOJICKOM COJISTHOM KHCJIOTHI 10 HEUTPAIBHOIO 3HAYCHUS
pH (KoHTpoJMpOBaTh MO YHUBEPCAJIbHONW HWHIUKATOPHOM Oymare).
BrinaBiumii ocagok oT@uiabTpOBEIBAIOT HA BOpOHKE broxHepa u koiide
byH3eHa 1moJil BaKyyMOM, NPOMBIBAIOT BOJOW, OTKUMAIOT IINATEIIEM.
[lepeHocsaT Ha OyMakHYIO KOpOOKY, CyIlaT Ha BO3JyXe B TEUYCHHUE
BOCbMU 4acoB. OMpeensaoT Maccy MOIyYeHHOTO MPOAYKTa U TEMIIe-
paTypy €ro IJIaBJICHUS.
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Tema "AMuUuHOKucnomsmi”

CBoucTBa rnmumHa

PeakTuBbI: Anmaparypa:
TJIUIWH; POOUPKHY;
METHUJIOBBIA KPACHBIM; LITATUB.
dopmanbaerun;

xnopu xenesa (III);
MEIHBIN KyIOPOC;
aleTar HaTpusl.

Cxema 83aumooeticmesutl.

,COOH o) COOH
H,C + I H,C
\ _C. 23
NH, H  H N~ CH,OH
Q o)
\\ N
- H,N
, o0 . 73\0\ PN
qu . + Cu — H.C Cu /CHz
NH 2 FA
3 \NHz O\C:O

Jlabopamopnas nponuce.

B npobupky nomemaroT 0.5 My pacTBopa TJIMIMHA U JTOOABISIOT
1 xamao METHJIOBOTO KpacHoro. B mpoOupky 100aBisitoT 2 Kariu
pacTtBopa (popmasbaeruia.

K 1 mi pacTBOpa riauiHa 100aBIsIIOT 2 Kalulkl pacTBopa XJIOPH-
na xene3sa (1II).

B npobupky HamuBaroT 1 MJI pacTBOpa TJIMIIMHA M BHOCST TIO
KPUCTAJUTUKY METHOTO KyIopoca u alerara HaTpusl.

Peakuusa hopMmmnmnpoBaHna aHTPaHUITOBOU KUCHNOTbI

PeakTuBbI: Anmnaparypa:
AHTPAHUIIOBAs KHUCJIOTA, CTaKaH XI/IMI/I‘IGCKI/II‘/JI;

MYypaBbUHAA KHCJIO0TA, KOHLCHTPHU- KoJ10a KpYyriioaoOHHasd,

POBAHHAA, KHIICJIKA,

HSOHpOHHHOBBIﬁ CIIUPT; mI1aTeJib NJIN CTCKIIIHHAA I1aJIOUYKa,

BopoHKa broxHepa u xonba bynsena;
BOJIOCTPYMHBIA BaKyyM-HAacOC.
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Cxema 83aumooeucmaeuil:

COOH o) T COOH
Il
+ -G @i H
HO H _H O N/

NH2 2 ‘

Jlabopamopnas nponuce.

B omnoropiyro kon0y moMmemarT 2 I' aHTPAaHWIOBOM KHCIIOTHI,
npuinBatoT 20 M MypaBbUHON KUCIIOTHL. CHA0XkaroT KOJI0Y 0OpaTHBIM
BOJISIHBIM XOJIOAWJIBHUKOM, KHUIIEJIKOW M HarpeBaroT yepe3 acOecT mpu
TEMIIEpAType KHUIIEHUA CMECU B TedueHue 2 4. OXJIaXKJarT CMECh [0
KOMHATHOM TEMIIEPATypPbl, BBUIMBAIOT B XUMUYECKUM cTakaH co 100 mu
XOJIOHOM BObl. BhINaBmimii ocajiok OT(UILTPOBBIBAIOT TOJI BaKYY-
MOM, OTXKUMAKOT, cymar. OnpeaensitoT IPAKTUYECKANA BBIXO]T ITPOTYKTA.

CBoucTBa 6enkosB

PeakTusBsbI: Anmnaparypa:
SUYHBIN OCJIOK; MIPOOUPKH;
pactBop popmanbaeruaa; IITATUB,;
ATaHOJI, CIIUPTOBKA.

YKCYCHasl KUCJIOTa;
MEJIHBIN KylIOpocC;

aleTaT CBUHIIA.

Cxema 83aumooetcmesutl.

[-CO-(R)CH-NH-] + Cu*" — coneo6pasHbIii KOMILIEKC
[-CO-(R)CH-NH-] + Pb*" — coeo6pa3HsbIif KOMIIIEKC

Jlabopamopnas nponuce.

B uyetkipe npobupku nomemaror mo 0.5 M pactBopa SMYHOTO
oenka. CozepKuMoe MepBOM MPOOUPKH HArPEBAIOT 0 KUICHUS, OX-
JAXIAI0T U PacTBOPSIOT B Bojie. B ocTanbHbIe MPOOUPKH TO0ABIISIOT
COOTBETCTBEHHO PAacTBOP (popmanbieruja, 3TaHOJ U YKCYCHYIO KH-
CJOTY.

bepyT nBe mpoOupku U MOMENIaT B HUX 10 1 MJT pacTBopa siMd-
Horo Oenka. B mepByro mpoOupky mo0aBisioT 1 Karuiro pacTBopa
cynbdata meau (I1), Bo Bropyro — 1 kamio pacTBopa aierata CBUHIIA.
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Tema "Ya251ee00bi"

OKucneHue rnoKo3bl

PeakTuBbI: Anmaparypa:

aMMHaYHBIN pacTBOP OKCHUA cepedpa;  MPOOUPKH;

[JIFOKO3a. IITaTUB;
CIIUPTOBKA.

Cxema 83aumooeucmeuil:

CHO COOH
e [Ag(NH,),JOH g oA
HO*?*H g(NH,), HO—C—H A
H—C—OH | + A
‘ H—C—OH
H—C~OH H-C~OH
CH,OH CH,OH

Jlabopamopnas nponuce.

K 2 mMa amMmMmadHOro pactBopa OKcHaa cepedpa B TIIATEIbHO
BBIMBITON MpoOupke npuiubaioT 1 mMi 5%-HOro pactBopa TIIIOKO3bI.
[IpoObupKy CO CMEChI0O HarpeBarOT Ha CIMPTOBKE IO OCAXICHUS Ha
CTEHKaX METaJLTHYeCKOTo cepedpa.

JokasaTenbCTBO Hannuus TMAPOKCUINBbHbLIX Trpynn B
MOHO- U Ancaxapunaax

PeakTuBbI: Anmaparypa:
XJIOPUJT KaTIbIIHS; IPOOUPKHU;
pacTBOp TUAPOKCUIA HATPUS; IITATHUB.
TJIFOKO034;

MEIHBIN KyIOpOC;

caxapo3sa.

Cxema 83aumooeucmaeuil:

CHO H H OHH
HiéioH CH, OH*C*C*C*C*CHO
HO*&*H Cu(OH), OHO H OH
N A + 2H,0
—C— 2
H-C—OH Cu
H—C—OH 7N
é HOH OHH OHO
2 OHC— c C c c CH,OH
H OHH H
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Jlabopamopnas nponuce.

K 1 M pactBopa xsopuaa kanpius a00asisitoT 0.5 M pacTtBopa
TUJPOKCHUJIA HATPUS U NPWIMBAIOT PACTBOP IIFOKO3bI 10 pACTBOPEHUS
nepBoHavyaibHO oOpasoBaBuierocs ocaaka. CoaepkumMoe MPOOUPKH
B30aJITHIBAIOT.

B npo6upke cMmemmBaioT 1 Mj1 pacTBopa IIrOK03bI, 1 MJI pacTBOpa
THMAPOKCHUAA HATpus U 2 Karu pactBopa cyibdara meau (II). Conep-
KHUMOE€ MPOOUPKHU B30AITHIBAIOT.

AHAaJIOTUYHBIE OMBITHI TPOBOIST C PACTBOPOM CaxapoO3bl.

M'maponuns caxapo3sbl

PeakTuBbI: Anmaparypa:
pPacTBOP COJITHOM KUCJIOTHI; poOUpPKH;
pacTBOp T'MAPOKCHU/IA HATPUS, LITATHUB;
MEIHBIA KYyIIOPOC; CIIMPTOBKA.
caxapo3sa;

COJISIHAs. KUCJIOTA,

PE30pLMH.

Cxema 83aumooeucmeuil:

CH,OH C¢H,0H CH,OH
bk W ! CH,OH 2
(\:/H \ /O\ ! H,O 'T'/(‘:io\h' /O\'T'

HO H
\ OH 'E':/ L J CiC/éH OH H+ 9\ OH H/c\: + CH HO/(‘:
H o OH H HO ¢—¢ OH HOC*CCH OH
H  OH OH H
CHO COOH
H—C—OH H—C—OH
HO—C—H Cu(OH), HO—C—H
H—C—OH T Hcon ¥ cu0
H—C—OH H—C—OH
CH,OH CH,OH

Jlabopamopnas nponuce.

B mpobupke cmemmBaroT 0.5 MJI pacTBOpa caxaposbl, 2 Karulu
pactBopa coJsaHOM KUCJIOTHI U 0.5 M1 Boabsl. CMeCh OCTOPOKHO Ha-
IPEBAIOT B IUIAMEHH CHHUPTOBKH B TeueHHE 30 CEKyHI, HE JOITyCKas
BbIOpOCa pacTBOpa u3 npooupku. CMech AT Ha ABE TPOOUPKH.

[IepByro 4acTh pacTBOpa HEUTPAIU3YIOT IO KAIUJIAM PAaCTBOPOM
rUApOKCcHUAa Hatpus u noo0asistotr 0.5 miul pacTtBopa cyibdara meau
(IT). BepxHtoto yacTh TPOOUPKH OCTOPOKHO HATPEBAIOT JI0 KUIICHUSI.
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Ko BTOpO#t yacTu ruapoan3aTa J00aBISIOT KPYNUHKY pe30pIlrHa
M 2—3 Kamiy KOHUEHTPUPOBAHHOW COJISTHOM KUCIOThL. Harpepator no
KUITCHUSL.

1 cpaBHEHUS TIPOBOIAT XOJIOCTOM ONBIT. BOMHBIN pacTBOp ca-
Xapo3bl KUMATAT 0€3 T00aBJICHUS! COJITHOW KUCJIOTHI M MPOBOJAT pe-
akuto ¢ rugpokcuaom meau (II) u peakuuto CenuBaHosa.

KayecTBeHHasn PeaKkuunsa Ha Kpaxmarn

PeakTussbi: Anmaparypa:

KpaxMaJIbHbIN KIIEHCTED; poOUpKH;

pacTBOp MOJa B MOUE KaJusl. IITAaTUB;
CIIUPTOBKA.

Cxema 83aumooeucmeuil:

n I, + kpaxman — KIaTpaTHOE COEIMHEHUE

Jlabopamopnas nponuce.

B npobupky mnomemaroT 5 kaneiab 0.5%-HOro pactBopa Kpax-
MaJIbHOTO KJIelicTepa U 1 Karuio pacTBopa oaa B HOJAUIE Kayus, pa3-
0aBJIEHHOTO BOJION 10 CBETIO-KEITOM okpacku. PacTBop mpuoOpera-
€T CHHIOI OKpackKy. HarpeBaroT pacTBOp — OKpacka MCYE3aeT, Mpu
OXJIAXKJICHUHU PAaCcTBOPA OKPACKA MOSBISETCS BHOBb.

M'mpaponuns Kpaxmana

PeakTussbi: Anmaparypa:
KpaxMaJbHbIN KIEUCTED; IPOOUPKHU;
pacTBOpP CEPHOU KUCIIOTHI, LITAaTUB;
pPAaCTBOp MOJa B HOAUJIE KaJIUS. CIIUPTOBKA.

Cxema 83aumooeucmeuil:

CH,OH CH,OH CH,OH
o . HC—O0
g/g O\g e O o g N
C C + n
N OH H/ N OH H/|
—QJ Ci'{'; LOJ \C%(H:/L H HO (‘;7(‘; OH
H OH H OH H OH
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Jlabopamopnas nponucs

B npoOupky HanuBaroT 2 MJ KpaxMaJIbHOTO KieicTepa U J00aB-
JISIFOT 2 MJI pacTBOpa CepHOM KUCIOTh. CMECh HarpeBaroT J0 KUTICHUS
U 4Yepe3 paBHbIC MPOMEKYTKH BpeMEHHU (2 MUHYTbI) MUIETKOW OTOH-
paroT npoOsI pactBopa (o 0.5 mi) B 5—6 npoOupok. B oxitaxxaeHHbIE
poObl 100aBIAIOT 1O 1-2 Karu pacTBOpa ioja B HOAUCTOM KaJuu.
HarpeBaHnue pactBopa MpekpaiarT, Korjaa npoda pactBopa ¢ Moaom
CTAHOBUTCS clabo-kenToil (He u3MeHser 1nBera). [locne oximaxaeHus
C TUJIPOJIM3ATOM MTPOBOJAT KAUECTBEHHYIO PEAKIIUIO Ha TIIIOKO3Y.

M'maponuns uennonosbl

PeakTussbi: Anmaparypa:

BaTa; dapdopoBas cTynka;
pPacTBOpP CEPHOU KUCIIOTHI, MIECTUK;

MEJIHBIN KYTIOPOC; XAMUYECKUN CTAKAHYHK;
TUIPOKCHUJ HATPUSL. AIEKTPOIUIUTKA.

Cxema 83aumooeucmeuil:

cC—oO — -
'T'/F| \ N Iﬂ/ﬁ SN P H,O Ij/Q © gH
n
N H/ \ N / \ N * / \
N LA N o H 8 H
H OH H OH OH

Jlabopamopnasa nponucs

B dapdopoByro cTynky momemiaroT HEOOJBIION KyCOUYEK BaThl
(v puasTpoBaNbHOW OyMaru), mpuiauBatoT (0.5 MJI KOHIICHTPHUPO-
BAHHOW CEpPHOMN KHUCIOTHI U PACTUPAIOT BaTy (Oymary) meCTUKOM [0
MOJy4eHUs TycTol Kamuiibl. Eciu Heo0xoaumo, 100aBIIsIIOT e1ile He-
CKOJIBKO Karielib KUCJIO0Thl. B cTynky HanuBatoT 10—15 mMi Bojbl, pac-
TBOPSIIOT B HEM KaIIWIly W BBUIMBAIOT pacTBOpP B crakaHuuk. [lomy-
YEHHBIN pacTBOpP KUAMOATAT OKOJIO0 10 MunyT. ['maponusar npoBepsroT
Ha MPUCYTCTBUE TIIIOKO3bI — peakius ¢ ruapokcuaom meau (II).

69



6. Cnucok pekomeHayeMoun nutepaTtypbl

1. ArponomoB, A.E. JlabopatopHbie pabOThl B OpraHMYECKOM
npaktukyme / A. E. Arponomos, IO. C. [llabapos.— M.: H3a-BO
Mock. yn-ta, 1971. — 230 c.

2. JJaboparopHble pabOThl MO OPraHUYECKOW XUMHH / IO PEl.
O. ®. I'mnuzdypra u A. A. IlerpoBa. — M.: Bricmas mkomna, 1967. —
296 c.

3. IIpsanmaukoB, H. J[. IlpakThkym Mo OpraHM4YecKOW XWUMHUU
/ H. J1. llpsaummaukoB. — M.; JI.: 'ocxumuzaat, 1950. — 245 c.

4. Opranukym; nep. ¢ Hem. B. M. Iloranosa, C. B. I[lonomape-
Ba. — M.: Mup, 1979. - T. 1-2.

5. Hlapm, Ix. [TpakTnkym o OpraHu4e€CKOM XUMHUM; TIEP. C aHTJL.
/ dx. apn, U. I'ocan, A. Poymu. — M.: Mup, 1993. — 240 c.

6. CBOMCTBAa OPTaHUYCCKUX COCAMHEHHM: CIIPABOYHHMK / O] Pe.
A. A. Ilorexuna. — JI.: Xumus, 1984. — 520 c.

7. CripaBouyHHK XuUMHKA. T.2. OCHOBHBIE CBOWCTBAa OpraHUye-
CKUX COCIUHECHUN M HEOPraHWYECKUX COCAUHEHUM. — 2-€ U3J., Mepe-
pab. u gomn. — M.: Xumus, 1964. — 1168 c.

8. I'mtuc, C. C. ITpakTUKyM 1O OpraHMYECKON XUMHUHU: y4eO. Mo-
cooue / C. C. I'mtuc, A. U. I'na3, A. B. IBanoB. — M.: Bricmias mxo-
na, 1991. -303 c.

70



Oznaenenue

1. Texnnka 06e30MaCHOCTH NP padoTe B XUMHYECKOIi JJabopaTopun
KJIacca 0oMACHOCTH A/B1 B-la....iiiiiiniiiinnicninnencssnnncssnnccssnneeees 3

Obwue npasuia NPOBEOCHUSL PADOM................eeeueeeeeerereaeireeesreeeenreeeeiaeesnsaee e, 3
Tlpasuna MexHUKU OC30NACHOCHIU ..............cc.oeeeeeeeeeirieeeserieeeeseeeenereeeeiseeeessee e, 5
lIpasuna npomugonoAHCApHOU OE30NACHOCTIU ............cceeueeeeeeeaeieeeieeieeieeeeeeen. 6
Mepubi nepgou NOMOWU NPU HECUACHIHBIX CILVUASX .....eeeeeeeeaaaiieeeaiieeeaiieeeaeeee e 7

2. OdopmiieHne 0THYETA O JTAOOPATOPHOM PADOTE ..ceeeeerersenercssnsecssnssecssnseecssnns &

3. O0opyaoBaHue XMMUYECKOM JJA0OPATOPHUH M XHUMHYECKAS MOCYAA...cceeee 9

4. Onpenesenne HHAMBUAYAJIBHOCTH M HEKOTOPBIX KOHCTAHT
OPTraHUYECKHUX COCTUHCHMMU ceveerrrunrerecssssssrnecssssssnessssssssnssssnsssnssssnsanes 11

TOHKOCTOUHASL XPOMATOCDAQDUSL ...t e e e eeaeeesee e easeens 11
Onpeoenenue MmemMnepamypPbl NILABTCHUSL...............eeeeeeeeerereesaeeaeeiaeeesasreesaseeens 16
Onpeoenenue MeMNePAMYPOL KUNCHUSL ............eeeueeeeeeeeeaeeeeeasneeeasseeesssaeessneeeans 18
ONPEOCNICHUE YOCTIBHOLO BECA .........veeeeeeeeeenieeeaseeeeaeseeessiseeeasseeessseeessaeessseeeans 19
Onpeoenenue MONEKYIAPHO20 8eCA OP2AHUYECKUX BEUYECITNE ..........cc.ueeveeeaneen 21
Onpeodenenue nokazamens NPeLOMICHUSL HCUOKOCHIU ..........cceveereeveeesreeennnreens 22
5. JIa00PATOPHBIC PADOTBL ..ccccceureecssnsrecssnsecsssssscsssssessssssessssssssssasssssssssnsasssass 24
Tema "Cmpoenue opeanuueckux COCOUHCHULL" .............ccceerevureeeiieeeireeeeenreeennn, 24
Tema "llpeodenvHovie YeneB000POOBL" ...............ccccueeviuieeeiiieeeiiee e, 25
Tema "Imunernogole Yene8000POOBL" .............ccccocvveieueeaiieaiieeieeeee e eiee e 27
Tema "Ayemunenosoie Yene8000P0O0bL" ...................cccueeeecueeeeiieeeeiieeeeiee e, 28
Tema "J[ueHosble YeeB000POOBL" ............ccc.ccecuieeciiieeeiiieeeeiee e, 29
Tema "Anuyukauueckue COCOUHCHUSL ..........ccc..oeeeeeeeeeeeeeeeeee e, 31
Tema "Apomamuueckue Yene8000PO0bL"................cccceeeeeieaeiiieeeiiie e 31
Tema "I'anocennpousz8o0HbIE YeAeB000POO08" ...........oeeveeieeeiieeeiieeeiae e 34
Tema "Memannoopeanuueckue COCOUHECHUS" ............ccovcuiieeiiieeeiiieeeiee e 36
Tema "CRUDIBL" .......oooooiiiee ettt 37
Tema "IIpocmvie dQUPBL"..............c..oooeeiieeeiie e 39
Tema "DEHOMBL"...........oooiiiiiiiii e 40
Tema "Anb0ecuobl U KEMOHBL".............ccoeeeeiiiiiiiiie et 44
Tema "KapOoH08b1e KUCTIOMBL ..........cc.ooeeveuiiieiiiieeeiieeeeiie e, 47
TeMa "XUHOHDBL" ........oooeeeiiiie ettt e e e e e e 53
Tema "HumpoCOCOUHCHUSL" ................ccccueeeeiiiaeeiie e e 55
Tema "AMUHOCOCOUHCHUR" ................ccceieeeiiiiecie e, 57
Tema "J[uazocoeounenus u A30KPACUMENU" ...............oceveeueiiieiiiiiieeeeeiieee e, 58
Tema "I'emepoyuriuueckiue COCOUHCHUSL" ..............cccueeeeiueeeeiieeeeiieeeeiieeeeieeens 62
Tema "AMUHOKUCTIOMBL ...........ccoviiiiiiiiiiiiii it 64
Tema "VoNeBOOL" .........c.c.oooiiiiiiiii e 66

6. ClICOK PEKOMEHAYEMOM JTUTEPATYPDI «evereecsssrssreccsssssssscsssssssssssssssssssssssssss 10

71



VyeOHOE U31aHNe

MaHxa BaneHTuH Brniagnmuposuny
KotoB AnekcaHap Omutpunesny
OpnosB Bnagnmnp KOpbesuny

OpraHn4yeckas xumus

Memoouueckue ykazanus
K npogedenuo 1abopamopHsix padoom

Penakrop, koppekrop U. B. bynakosa
Kommnsrorepnas Bepetka E. JI. [llenexosa

Toamucano B medats 31.08.09. ®opmar 60x84 /4.
byM. odcetnas. 'apuutypa "Times New Roman".

V. neu. 1. 4,18. Yu.-u3n. 1. 2,92.
Tupax 100 >k3. 3aka3

OpurrnHan-MakeT NOATOTOBJIEH
B PEIAKIIMOHHO-U3IaTEIBCKOM OT/IENIE S pOCIaBCKOTO
rocyJlapCcTBEHHOTO YHUBepcutTera uMm. I1. I'. Jlemnaosa.

Otmevarano Ha pusorpade.
SpocnaBcknil rOCY1apCTBEHHBIM YHUBEPCUTET

um. I1. I'. lemuaona.
150000, Apocnasinb, yia. CoBerckas, 14.






OpraHn4yeckasa xumus

Memoouueckue ykazanus
K npoeeodeHuIo 1adopamopHulx padoom




