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BBEJIEHUE

OBUIUE TIPABUJIA BBIIIOJTHEHWA JTABOPATOPHBIX PABOT
1. OCHOBHBIE ITPABWJIA 1 OPT AHU3ALIUA
PABOTHI B IABOPATOPUN XM

JlaGopatopHbie pabOThI ABIAIOTCS OJAHOW M3 BaXKHEWIIMX COCTABHBIX YacTeW Kypca
XUMUU. JIJIs1 UX BBIMOJHEHHS CTYJIEHTY HEOOXOIUMO O3HAKOMHTHLCS C J1abOpaTOpPHBIM
000py/IOBaHUEM, U3MEPUTEIBHBIMU TPUOOpPaAMU, a TaKXKE C TEXHUKOW MPOBEACHUS
OCHOBHBIX JJAOOPATOPHBIX ONEpaIlUii.

[Tockonbky B XHUMHUYECKOW JIabOpaTOpWM HAXOIATCS DIEKTPONPUOOPHI, Tas3bl,
SIIOBUTHIE BEIIECTBA, CTYJEHTHI JOJDKHBI CTPOro COOJIIOAaTh TpaBuUjiia BHYTPEHHETO
pacropsijka U TeXHUKU O€30MaCHOCTH.

Ilepen  kaxkapiM  1aOOpPATOPHBIM  3aHITHEM  CTYJIEGHT  JOJDKEH  HM3Yy4UTh
COOTBETCTBYIOIIMI pa3jen yueOHHWKa, KOHCIEKTa JIEKIIUH U OMUCAHUE J1TA0OpaTOPHOU
paboTHI.

1.1. Texnuka 0e3o0macHOCTH
1. O0mue MoJ10KeHUA

PabGora B maGopaTopuu I0KHA TPOU3BOIUTHCS TOJBKO B XayaTax; 3alperiacTcs
paboTaTh B BepXHEH O/ICK 1€ U TOJIOBHBIX yOOpax.

CryneHTsl 00s3aHbI COOJIO/IATh B Ja0OPATOPUM YHUCTOTY M TOPSJOK; BO BpeMs
paboThl cieayeT MoAaJepKUBaTh THIIMHY. B maGoparopum 3ampeiiaercs NPUHUMATh
MUILY WIK KJIacTh MPOAYKTHI HAa pabO4Mii CTOM.

B caywyae kakoro Obl TO HHM OBUIO TPOUCHIECTBUS HEOOXOIUMO HEMEJICHHO
COOOIIUTH 00 ATOM MPENOIaBATEI O U Ja00PaAHTY.

2. Ilepen HavyaioM J1aGOPATOPHOM PAdOTHI

[TonyyuB oT mpenogaBatess pa3pelieHrue Ha BBIMOJTHEHUE paboThl, CTYACHT TOJKEH
00paTUTHCS K JICKYPHOMY JTaOOPAaHTY U MOJYYUTh OT HETO MHCTPYKTAX IO MpaBHIIaM
paboThl Ha UCTIOIB3YEMOI YCTAHOBKE; MOCJIE 3TOTO C pa3penieHus gabopaHTa CTYIEHT
MOXKET TPUCTYNAaTh K CaMOCTOSITENbHOW paboTe. be3 paspemieHus mnpenomaBatens
U tabopaHTa paboTaTh Ha MPHOOpPax M YCTAaHOBKAX KATETOPUUECKH 3ampernacTcs.

3. Ilpu BbINOJIHEHUN PadOTHI

Kareropuuecku 3ampemiaercs mpoOOBaTh BEIIECTBA HAa BKYC, HIOXaTh BEIIECTBA U3
TOPJIBIIICK CKJISTHOK, MPU PACTBOPEHUU BEUIECTB B MPOOUPKE 3aKUMATh OTBEPCTHUE
MaJbLEM.

OnbITEl IPOBOAUTH TOJIBKO C TAKUM KOJIMYECTBOM BEIIECTB, KOTOPbIE 0003HAYEHBI B
METOJUYECKOM PYKOBOJICTBE MO MPOBEACHHIO KaXkJA0TO OIbITA.

HanuBath nnu HacelmaTh BEIIECTBA MOKHO TOJIBKO HAJ[ CTOJIOM WJIM CHELUATbHBIM
MOAJOHOM; TMPOCHIMAHHBIE WM CIy4ailHO MPOJIUTHIE BEUIECTBA HANO HEMEIJIEHHO
youpaTh CrienuaibHOU TPSATIOYKOM.

l'openky (uaM CHOUPTOBKY) 3a)KUraTh TOJBKO CHUYKON WIIM JIyYHMHOW; CHUYKY

3aKUTaloT JBUXKEHUEM OT ce0si (M oT cocena). Henb3ss HU B KOeM cllydae JepxkKaTb
roJIOBY OJIM3KO K TUIAMEHU WJIU HAKJIOHSTHCS HaJl HUM.
[Ipu HarpeBaHHM BellleCTBa B MPOOMPKE €€ CHayajga HEO0OXOAMMO UEIUKOM MPOTPeETh
HaJl IJIAMEHEM, HEeJIb3sl Cpa3y HaIMpaBIIATh IJIaMs Ha TPAHUILY TOBEPXHOCTHU KUJIKOCTH B
MpOOUpPKE; OTBEPCTHE MPOOMPKH BO BpeMs €€ HarpeBaHHUs JOJDKHO OBITh HampaBiICHO
ot cebst u cocena. Henb3st cTtaBUTh ropsiuvie NpoOUMPKH B IITATUB M3 MJIACTMACCHI.
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Heob6xonuMo coOmtogath  OCTOPOXKHOCTH — MpuU  paboTe €O BCSKOrOo poja
ANEKTPONPUOOPAMHU U JJIEKTPOOOOPYJOBAHHEM; MPU OOHAPYKEHUH HEUCIPABHOCTU
cleayeT MpeKpaTuTh  paboTy, OTKIIOYUTh OpUOOpP OT ceTh U OoOpaTuThcs K
MPENoJaBaTENI0 UK JIaOOPaHTY.

4. I1o okoH4YaHUHU PadOTHI

[To oxoHyaHuu pabOTHI CTYACHTHI 00S3aHbI: BBHIKIIOUUTH AJICKTPONPUOOPHI, BEIMBIThH
WCIIOJIB30BaHHYIO TOCYAY, 3aKpbhITh BOJOMPOBOJHBIE KpaHbl, yOpaTh cBOe padouee
MECTO, CAaTh JIAOOPAHTY MCIOJIb3YyEMYIO TIOCY/ly U PEaKTUBBI U MOJYYUTh pa3pelicHue
npenoaaBaTessi MOKUHYThH JIa0OpaTOpHIO.

5. Oxka3anue nepBoi 10Bpa4eOHOM MOMOIIH

B ciydyae mopes3a creksioM HEOOXOIMMO CHauyajga yOeIUThCs, 4TO B paHKE HET
OCKOJIKOB, U 3aT€M BaTOW, CMOYEHHOW CIIMPTOM WJIM PACTBOPOM IEpMaHraHaTa Kajus,
yIAJIUTh KPOBB, MOCJIE YETO Kpasi paHbl CMa3aTh WOJ0M U 3a0MHTOBATh.

[Ipu HEOONMBIIUX TEPMUYECKUX OXKOTaX CJIEAyeT cMa3aTb OO00MOKEHHOE MECTO
[JIMIIEPUHOM WJIM CIIUPTOM; Tpu OoJiee 3HAYMTENIbHBIX 0Oorax 000XKEHHOE MECTO
cleayeT cMma3zaTh Mas3bl0o OT OXOTOB WM KOHIICHTPUPOBAHHBIM  PACTBOPOM
NepMaHraHata KaJiusi U HaJIO)KUTh MOBs3KY. Henb3s cMa3biBaTh paHy Ba3eIMHOM WJIU
KUPOM.

IIpu momamanu Ha KOXY KHCIOTHI HEOOXOIWMO HEMEJIEHHO CMBITh KHUCIIOTY
OOJIBIIIMM  KOJMYECTBOM BOJIBI, 3aT€M TMPOMBITH TOCTpajaBiiee MecTo 3%-HbIM
pPacTBOPOM COJBI M CMa3aTh Ma3blo OT 0KOTOB. [Ipu okorax IIenoubi0 000XKKEHHOE
MECTO CIIeZlyeT MIPOMBITh BOJOW U 3aT€M PacTBOPOM OOPHOM KHCIIOTHI.

[Ipu momamaHuy KUCIOTHI WIM IIEJIOYM B Ta3 HEOOXOAUMO MPOMBITH €r0 BOIOM,
3aTeM pacTBOPOM COJIbI MJIM OOPHOM KHUCIOTHI, COOTBETCTBEHHO, M BHECTH B IJ1a3 Karllio
KacTOPOBOT'O Maca.

B Goutee TspKeNbIX Cilydasix cleyeT BhI3BaTh CKOPYIO MOMOIIIb.

HMcTouHNKN OTACHOCTH NPH padoTe ¢ OPraHudeCKUMM PACTBOPUTEIAMHU

Opranuyeckue pacTBOPHUTENU 3aHUMAIOT 0CO00€ MECTO Cpelu MPUMEHSEMBIX B
nabopaTopusiX OTHEONACHBIX BelecTB. OHU JIETKO BOCILIAMEHSIOTCSI, OBICTPO TOPST U C
TpyaoM Tymatrcs. [lapel MHOrMX OpraHM4eCKUX pacTBOPHUTENIEH Ha)Xe MPU KOMHATHOMU
TEMIIEpaType CroCOOHBI 00Pa30BBIBATH C BO3AYXOM TOXKapO- U B3PHIBOONIACHBIE CMECH.
OnacHOCTh MPUMEHEHUSI U XPAHEHUS OPraHUYECKUX PACTBOPUTENEH 3aBUCUT OT psiaa
YCIOBUM - KOJMYECTBA M TOPIOYECTH IKHUJIKOCTH, TEMIEPATypbl, T€PMETUYHOCTHU
anmnapaTypbl WK Tapbl, HAIMYUS UCTOYHUKOB BOCILJIAMEHEHUS U T. 1.

Knaccudpurkanus JIB/K (1erkoBocnjiaMeHA 0N XCS KUIKOCTEH)
110 CTeNeHU ONMACHOCTH

B 3aBucumoctn ot temmneparypsl Benblikd JIBJK mpHHATO yCIIOBHO OTHOCHTH K
OJIHOMY U3 TPEX pa3psiiOB:

K I pa3pady ommnocamca: axpoOJCWH, aJUTWIXJIOPHUI, aleTalb, aleTAIbICTHI,
aleToH, OCH3UHbI, TEKCAH, TUMETUIAUXIOPCUIAH, AUIPONUIOBBIN A(Up, TUITUIAMUH,
JTUATUIOBBIMN  3QUp, H3ONPONMIAMHUH, HW30MPOMMIXIOPHU]I, METUJIMETAKPUIIAT,
MetuidopMmuar, MPOMUICHOKCU, METPOJICHHBIH a¢up, MPONWIXIOPU,
cepoyriiepos, TeTparuapodypaH, (ypaH, UKIOTEKCaH, LHUKIOT€KCEH, H3THUJIAMUH,
sTundopMuar u ap.

Ko II pa3pady omuocamca: axpwioOHUTPWI, aUTWIOPOMUJ.  a/UIMJIAMUH,
XJIOPIIEHTaH, alleTOHUTPUI, O€H30J, OyTUIIAMHH, 2-METUJI-2-MPONAHON, OyTHIXIOPHI,
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BUHWJIAIIETAT, TEeKCAMETWIIUCUIIOKCAH, TeNTaH, JuOyTUIOBBIM 3¢uUp, AUOKCaH,
OUXJIOP3TAH, JAUITUIXJOPCHWIAH, JAUITUIKETOH, W3OMPONMWIALETAT, 2-IpOMaHoI,
n3onponuiadopmMuar, HU3ONPONMWIKApOOHAT, JIMTPOWH, METWJAlETaT, METaHoI,
METWITPUXJIOPCUIIAH, METHUIXJIOPPOpMHUAT, METHIITWIKETOH, MUNEPUIAUH, MUPHUIMH,
TOJIyOJI, TPUATUJIAMUH, UUKJIOTEKCWJIAMHUH, STWJIAKPWIAT, STUJIALETaT, ATHUIOCH301,
ATAHOJI U JIp.

K III pa3pady ommocamca: amuianerar, aHM30JI, alleTUIAIETOH, OCH3WIXJIOPHU/I,
OpoMOeH30J1, OyTaHOJ, TEKCUIXJIOPU, JEKaH, AUAMUWIOBbIN »3¢dup, nuxereH, N,N-
JUMETUIaMMHOATAHOII, JTUMETUICYIb(aT, N,N-I1usTHu1aMMHOATAHOI,
TUATUIIKApOOHAT W30aMMIIAIIETaT, KEPOCHHBI, KCWJIOJ, METUJIaKpuiaaT, MOPQOJIUH,
MypaBbUHAsI KUCJIOTA, OKTUJIAMHUH, TIEHTAHOJ, MPOMUIOEH30J1, MPOMaHOJ, CKUIUIAp,
CTUPOJI, YKCYCHas KUCJIOTa, YKCYCHBIN aHTHAPUJI, XJIOPOEH30JI, IIUKIOT€KCAaHOH U JIp.

XKunkue BemiecTBa, UMEKOIIME TeMIEpaTypy BCHBILKM Beimie 61°C B 3akpbITOM
Turie uiau Bbime 66°C B OTKPBHITOM THUIJIE U CIOCOOHBIE TOPETh IMOCHE YIAJICHHS
MCTOYHUKA 3aKUTAHUsI, OTHOCATCS K ToprouuM xkugakoctsam (I7K).

Pabora ¢ JIerkoBOCIUIAMEHA IO IUMHUCS KUTKOCTAMH

[Tpu pabote ¢ JIBXK cnegyet npuaepKuBaTbcsi TPEX OCHOBHBIX MPUHIUIIOB:

1. PaGoTath TOIBKO B BHITSKHOM IIKa(y

2. He nomyckaTh momajmaHus TOpOUYMX TMapoB B artMmocdepy (mpeaoTBpaiiath
o0pa3oBaHue MOKAPOB3PHIBOOTIACHBIX CMECEH );

3. HckmoyaTh BO3MOXHOCTh BOCIUIAMEHEHHS TMpH  CIy4ailHOM 00pa30oBaHUU
N0’KAPOB3PBHIBOONIACHOM  KOHILIEHTPAIIMM  MAapoB  (MCKJIOYaTh  BO3HHUKHOBEHUE
UCTOYHUKOB  3aKUTaHWs, paboTaTh BAANM  OT  OTKPBITOIO  IJIJAaMEHU H
AIIEKTPOHATPEeBATENIbHBIX MPUOOPOB);

4. Ilpmu MEPETOHKE JIETKOBOCILJIAMEHS IO XCS JKUJIKOCTEUN HEOOXOITUMO
UCITOJIH30BaTh BOJSTHOM XOJIOJWJIBHUK M TIIATEJIBHO cCOOMpaTh MpuOOp BO M30EKaHUE
yTEUEK KUIAKOCTU 4YEpe3 COEAUHEHHs; BO BpEMs IEPETOHKHU CIEAyEeT HaaeBaTh
3aIUTHBIE OYKHU.

5. 3amnpemaercs BeUIUBaTh 0TX0AbI JIBXK B kananuzamuioo. BeliuBaTh opraHuyecKue
PacTBOPUTENM CIEAYET TOIBKO B CKISIHKH, IPeIHA3HAUCHHBIE JIJIS1 UX CJIMBA.

6. Xpansar JIBX Tonapko moj TAroil B repMETUYHO 3aKPBITON TOJICTOCTEHHOU Tape.

7. 3apaHee NPUHUMATh BCE BO3MO>KHBIE MEpPBI, YTOOBI TOCIEACTBUSA aBapuu, €CIlu
OHa BCE € MPOU30HIET, ObLITM MUHUMAIbHBIMU.

[ToaTomy ntoObie pabotel ¢ JIBXK, mpu KOTOpBIX B OKpyKarollee MpOCTPAHCTBO
MOTYT BBIJIENSATBCS TOPIOYME Mapbl, CIEAYEeT MPOBOJUTH TMPHU BBIKIIOUYEHHBIX
ropeskax U 3JEeKTpUUECKuX npudopax.

Harpesanne JIBX MOXHO mNOpoOW3BOAUTH TOJBKO B NpUOOpax M YCTaHOBKAax,
o0ecreunBaIMUX TOJHYI0 KOHACHCAIUI0 oOpasyromuxcsi mapoB. B kadecTBe
HarpeBaTeJIbHbIX MNPUOOPOB HENb3s KCIOJIB30BATh DJIIEKTPOIUIUTKH C OTKPBITOU
Crupanblo, a Takxke OTKpbiToe miuamsa. llpu HeoOxomumoctu HarpeBanus JIBX,
oTHOcsAUXcst K | paspsgy, ocoOeHHO JuATHWIOBOTO ddupa U Cepoyriiepona,
cieayer JAuOO  KMCHOJBb30BAaTh  MPEABAPUTENIBHO HArpeTble B  JPYIOM  MECTE
KUJKOCTHbIE OaHU, TMOO0 MPUMEHSITh OAHU C HArpeBaTEIbHBIM 3JIEMEHTOM.

HcTouHnKN OMACHOCTH NMPHU padoTe €O MIeJOYHBIMU MeTAJLJIAMHU

Harpuii (mmotHocts 0,97 r1/cm3, Temmneparypa miasnenust 97,7°C). Bcenencrsue
BBICOKOM XHUMHYECKOM aKTUBHOCTH HaTpus paboTa ¢ HUM B J1abOpaTOpUu NMpeAcTaBiIsieT
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CEpbE3HYI0 OIIacCHOCTb. HaTpuil B3aMMOIEUCTBYET C KHUCIOPOJOM BO3AyXa IIpU
KOMHATHOM TeMmreparype ¢ oOpa3oBaHueM OKcuaa. Pearupys c Biaroil Bo3nyxa, OKCU
MEPEXOJAUT B TUIPOKCHUIL.

Pabora ¢ MeTaJLIM4eCKUM HATPpHEM:

1. Henp3sa pgomyckarb CONPUKOCHOBEHMS IIEJIOYHBIX METAJIOB C BOJOM U
raJIOr€HCOJAEPXKALMMHU COEAUHEHUSIMU;

2. XpaHAT METAJUIMYECKUE HATPUWA U KaJIUil B TOJICTOCTEHHOW IMOCYAE W3 TEMHOIO
CTeKJIa MO/J] CJI0EM KepOCUHA WM TpaHC(HOPMATOPHOTO Maciia B BHITSKHOM IIKaQy;

3. lnss paboThl HATpUil HY)XKHO W3BJI€Yb MHUHLETOM MW3-NOJ 3alUTHOTO CJIOS,
OCTaTKM KEpPOCHHAa MPOMOKHYTb CYXOM (QuibTpoBaibHOM Oymaroi, oTpe3arb
HOXOM HEOO0XOJUMOE KOJMYECTBO MeTaljla M Ccpa3y K€ HCHOJb30BaTh €ro 1o
Ha3HAYEHUIO;

4. bonblne 00pe3KkHu HATPUS CIEAyeT coOpaTh MOJI CI0EM KepOCHHA, a HEeOOoJbLIne
KYCOUKH HATpus, MOCYy U Oymary ¢ ocTaTkaMu MeTajljia 3aJIuTh 3TUIOBBIM CIIUPTOM.

[Ipu MbITRE TIOCYIBI BOJOM B TaKUX CIIy4dasiX HWHOT/IA TPOUCXOJSAT B3PHIBHI,
KOTOpBIE OCOOCHHO OMACHBI U3-3a X HEONKUJAHHOCTH.

Bo u3bexaHue HecUacTHBIX CIy4yaeB CJEAyeT YHUYTOXKAaTh OCTATKU HaTpuUA

cpa3y nocie ux o0pa3oBaHMUs.

5. Kareropuuecku 3ampeiiaercsi BEIOpAachIBaTh OCTaTKW METANIMYECKOTO0 HATpPUsl U
Kanus (a Tak ke HeoOpabOTaHHYIO ATHJIOBBIM CIIUPTOM Oymary) B MyCOPHOE BEIpO H
PaKOBHHY WJIHM OCTaBJIATh UX B IIYCTHIX MPOOUPKAX WIIH KOJIOAX;

6. [Ipn HarpeBaHWM PEAKIIMOHHBIX CMECEH, COJAEpIKaIlMX IIEJIOYHBIE METaJUIbl,

MO>KHO UCIIOJIb30BaTh TOJIBKO BO3YIIHBIE WM IeCUaHble OaHu.

IIpaBuia pa6oTsl ¢ OpomMoM, mepBasi MOMOIIb PH OTPABJIEHUSIX OPOMOM

Bpom - kuakocTs TeMHO-Oyporo mnBeta ¢ TiotHocThio d=3,102 r/cm3, pacTBopuMast
B adupe, cnupTe, TETPAXJIOPUAE YIiiepoaa U Jp., BBIACIAET OpaHKeBO-KpacHbIE Maphl,
MMEIOIIME PE3KUN 3amax.

[Ipu momamanuu Ha KOXY OpoM OBICTPO BIMTHIBAETCS M BBI3BIBACT JOJTO HE
32)KHUBAIONINE 0KOTH U 513Bbl. OCOOCHHO TSKEJIO TOPAXaITCA HE OrpyOeBIINE y4aCTKU
KOXH (HampuMmep, MEeXIy HajibliaMu U 1o Hortsimu). [laper Gpoma, compukacasich co
CIIM3UCTBIMH 000JIOUKAMHU, BBI3BIBAIOT AOKEHHE B 00JACTH HOCOTIIOTKH.

1. OTmepuBaHue HEOOXOAMMOTO KOJUYECTBA OpoMa M BBITIOJIHEHHE CHUHTE30B C €r0
ydqacTueM o00s3aTeNIbHO TMPOBOJATCA B BBITSHKHOM INKady C MOMYOITYIICHHBIMU
CTBOPKaMH C IPUMEHEHUEM PE3NHOBBIX NIEPUYATOK U 3aIIUTHBIX OUKOB UJIM MACKHU.

2. Cocyn njist XxpaHeHHuss OpoMa JOKEH OBITh JOCTATOYHO MPOYHBIM, C MPUTEPTOU
MpoOKOW W HE MPEBBIIIATh OJJHOTO JIUTPA MO0 00BEMY.

3. Kon0Oy, mocne ucnonb3oBaHusi Opoma, HAJA0 Cpa3y Ke€ BBIMBITh B PaKOBUHE.
JInst 3TOro ee CTaBsIT B PAaKOBUHY TaK, YTOOBI CTPys BOJABI IOCTyIlajia B COCYI,
3aKpBIBAIOT CTBOPKY BBITSDKHOTO — MmKaa W TMOJTHOCTBIO BBITECHSIOT BOJIOM
ocrtaBuirecss B konbe mapel Opoma. Ilocine oxkoHuanuu pa®oThl Bce AeTanu mpuodopa,
COINpUKACABIIMECS C OpOMOM, MOITCS AHAIOTMYHBIM oOpa3zom. Ilpu orTcyrcTBUM
PAKOBHUHBI B BBITSXKHOM HIKa(y MOCYyly ocjie OpoMa OCTaBISAIOT MO/ TATOM O MOJIHOTO
€ro UCIapeHus, a 3aTeM MOIOT BOJIOM.

B ciydae nonagaHust KuAKoro OpoMa Ha KOXy, €ro HeOOX0AUMO HEMEJIEHHO CHATh
C TMOPaXXEHHOTO MECTa CYXMM BaTHBIM TaMIIOHOM, HECKOJBKO pa3 o0paboTaTh
BATHBIM TaMIIOHOM, CMOYEHHBIM CIIUPTOM, W MPUIOKUTH CIUPTOBON kommpecc. Ecnu
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0oJieBbIE OUIYLIEHUS HE MPOXOJAT, a KOXa Ha MOPaXEHHOM MeCTe HpuoOpeTaer
PO30BBIN LIBET, TO CIEAyeT oOpaTUThCs K Bpauy. Ilpy mnomamanum mnapoB Opoma B
JbIXaTeJIbHbIE MYTH CIEAYET, CMOYMB BATy CIUPTOM, B TEUEHHUE HEKOTOPOIO BPEMEHH
BIBIXaThb 4Y€pe3 HOC €ro Iapbl, a 3aTeéM BBIUTH Ha CBEeXHUM Bo3ayx. Ilpu stom
IIPOTHBONOKA3aHbl PE3KUE JBWKEHUSA, NMPUBOIAIINE K yYAalIEHHOMY JAbIXaHuio. Ecin
BBIIICONMCAHHbIE JEHCTBUS HE CHUMAIOT OOJIEBBIX OIIYIIEHU B HOCOIJIOTKE, CIEAYyeT
0o0paTUThCS K Bpayy.

CpencrtBa nepBoi nmomomu. Ilpu nerkoM oTpaBneHUU - BABIXaHHWE MAPOB aMMHUAKA
(3-5% B BO3nyxe). IlpombiBanue rna3, pra U Hoca 5%-HBIM pacTBOpoM OukapOoHaTa
HaTpHsl WK pa30aBIEHHBIM ATHJIOBBIM CIUPTOM. [Ipu CHIIBHOM OTpaBIEHUU - CBEXKHUU
BO3/yX (B JIe’KaueM MOJIOKEHUH ), ITOKOM, BIbIXaHUE KUCIOPOa.

[Ipu nomamanumu Opoma Ha IJIOCKOCTh ~ CTOJIA WIKM T0jla HEeoOX0IHUMO,
PEABAPUTENBHO MPUIIOKUB KO PTY M HOCY BaTHBIA TaMIIOH WJIH Mapie€BYIO IMOBA3KY,
CMOYEHHBIE JTWJIOBBIM CHOUPTOM, HAJEB PE3UHOBBIC NEpPYATKH, [eTra3upoBaTh
3arpsi3HEHHYI0 OPOMOM ILJIOIIAb CYXUM KapOOHATOM HAaTPHs WM KaJus.

IIpaBuia padoThI C eIKMMH BelleCTBAMH (KMCJIOThI, HIEJI0YH)

1. E}IKI/IC (anCCCI/IBHBIC, BBI3BIBAIOIITUE XHUMHUYCCKHC O}KOFI/I) BCIICCTBA
(KOHIIGHTpI/IpOBaHHBIG KHUCJIOTBI - COJIsIHAsA, a30THAdA, CCpHasd, q)TOpI/ICTOBOJIOpO)IHaSI )51
XpOMOBBIﬁ aHTyuapua, Cyxuc wmejaouum - CJIKI/IfI HaTp, CIAKOC KaJIu U HUX

KOHIICHTPUPOBAHHBIC PACTBOPHI, a TaK)Xe PacTBOPbl aMMHUaKa), IOMajas Ha KOXY,
BBI3BIBAIOT 0>kOrd. Oco0as OmacHOCTh 3aKJIF0YAETCSl B BOBMOKHOCTH MOPaXKEHUS IJ1a3.

2. XpaHuTh €IKHE BEIIECTBA TOJIBKO B TOJCTOCTEHHONW CTEKJISIHHOM IIOCYyHe
€MKOCTBI0 He 0oJiee 2-X JIUTPOB B BBHITSKHOM IIKaQy.

3. [lepenuBaTh KUCIOTHI TOJBKO MPHU BKIIOYEHHOW TATE B BHITSHKHOM HIKady.

4. PazbaBieHre KHUCIOT MPOU3BOAUTH MPHJIMBAHUEM KHUCJIOTHI B BOJY M TOJIBKO B
KApOCTOMKUX M (apPOpOBBIX CTaKaHAX, T.K. MPU ITOM MPOUCXOIUT 3HAUUTEIHHOE
BeIieNieHne Teruia. CKISTHKYA ¢ KOHIEHTPUPOBAHHBIMU KHCIOTaMH, a Takke OpoMoM
NEPEHOCUTh TOJIBKO B BEApPE, a IMpU MEPEIMBAHUM CKISIHKY HEIb3s Jep)KaTh 3a
TOpJBIIIKO. PacTBOpSATH enKue MIeNOoYH CleAyeT MyTeM MEIJIEHHOTO MpUuOaBlIeHUs K
BOJI€ HEOOJBIIUX KYCOUKOB; KyCKH IIEJIOYN OpaTh MIUMIIAMH WIIA ITATEIEM.

5. IIpu pabote ¢ IpIMAIIEH a30THON KUCIOTOW M OJIEYMOM OJIeBaTh OYKHU.

6. PaboTta ¢ mIaBUKOBOW KHCIOTOH TpeOyeT 0co0o0il ocTOpokHOCTU. O0s3aTEIBbHO
HaJIeBaTh PE3MHOBBIE MMEPUYATKH, 3aLIUTHBIE OYKH U BCE pabOThI MPOBOAUTH TOIBKO MO/
TATOM.

8. Pa3nuThie KUCIOTHI M WIEJOYU CJIEAYEeT HEMEIJICHHO HEUTpain30BaTh U JIUIIb
MIOCJI€ 3TOTO MPOBOJUTH YOOPKY.

9. 3anpemiaercss HaOMpaThb PacTBOPHI KHCJIOT M IIEIOYEH, BcachiBask UX PTOM B
MUTIETKY.

10. Hcnonb30BaHHBIE PEAKTUBBI CIIEYET BbUIMBATH B CHEIUAIBLHO OTBEJCHHBIC
CKJISIHKH.

IIpaBuia 6e30macHOCTH PAdOTHI CO CTEKJIAHHON XUMHUYECKOH MOCY10i 1
aMIyJiaMmu

1. Ilpu 3akpbIBaHUM TOJICTOCTEHHOTO COCyAa MPOOKOW cileAyeT Aep:KaThb €ro 3a
BEPXHIOIO YacTh ropJja OJirke K MpoOKe; PYKU JOJKHBI ObITh 3aIUIIEHBI TOJTOTCHIEM.

2. Harpertslil cocy Henb3sl 3aKpbIBaTh MPUTEPTON MPOOKOI 10 TEX MOp, MOKa OH HE
OXJIQJIUTCHL.
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3. Ilpn nepenuBaHuM KUIKOCTEN CIECTYET NOJIB30BATHCS BOPOHKOM.

4. Ilpun HarpeBaHUW >KUIKOCTH B IPOOUPKE OTBEPCTHUE MOCIEIHEH IOKHO OBITh
HaIlpaBJIEHO B CTOPOHY OT ce0s U cocesiei.

5. Ilpu mepenoce cocyna ¢ ropssden KUIKOCTBIO HYXKHO IOJIb30BAJICS IOJIOTEHLEM,
Jep>Ka COCy[ 3a THO U TOPJIOBHHY.

6. PaboThl, mpu KOTOPBIX BO3MOXHO 00pa30BaHUE AABJICHUS B COCYAE, IEPETPEB €rO0,
MOJIOMKAa W pa30pbI3rUBaHUE TOPSIYUX JKUJIKOCTEH, HEOOXOJIMMO BECTH B BBITSKHOM
mkady u o ppoHTy paboT ycTaHaBIMBATh NPEIOXPAHUTEIbHBIE IIUTKU U3 OPTCTEKIIA.

7. CmenieHue U pa3daBiieHHE BEILECTB, COMPOBOXKIAIOIIEECS BBIICICHUEM TEIlIa,
ClelyeT MPOBOAUTH B TEPMOCTOMKOM cTeKIsIHHON uin (hapdhopoBoit mocye.

IIpaBuia 6e3onacHoi padoThbI ¢ 3JIEKTPOOOOPYAOBAHHEM U
3JIeKTponpudopamun

1. Ilpu pabore c 3JIEKTPOOOOPYAOBAHUEM M IJIEKTPONPUOOpPAMU BO3MOKHBI
NOpaXXEHUsI DJIEKTPUYECKUM TOKOM, TNPUYMHAMU KOTOPBIX MOTYT OBbITh: a)
OPUKOCHOBEHHE K  CIyY4allHO  OKa3aBIIMMHUCS MOJ TOKOM  METAJUINYECKUM
KOHCTPYKIIMSIM, KOpIlycaM 3JEKTpoOOOpYJOBaHUS W K JAPYTMM He3a3eMJICHHBIM
METAJUTMYECKUM TpeaMeraM; 0) HapylIeHue MpaBUil MPUMEHEHUS WHIWBUYATIbHBIX
CPEACTB 3aILUTHI.

DNEKTPUYECKU TOK MOKET BBI3BATh IMOXKapbl M B3PBIBBI, UCTOYHUKOM KOTOPBIX
MOTYT OBITb  HMCKpBI,  Harpersie  (HAaKaJEeHHbIE)  TOKOMPOBOSIIMNE  YaCTH
AIEKTPOYCTAHOBKH, KOPOTKOE 3aMbIKaHUE.

2. Pabotel B nabopaTopuu [OJDKHBI TPOBOAUTHCS MPU HAIWYUU HCIPABHOTO
anekTpoobopynoBanus. Ilpu oOHapyxkeHun nepexkToB B H3OJSLUU  POBOIOB,
HEUCIIPABHOCTH PYOMIILHUKOB, IITEINCENEH, PO3ETOK, BUJIIOK, a TaKXe 3a3eMIICHHS,
clenyeT CcOOOHMTh 00 3TOM OTBETCTBEHHOMY 3a TEXHHKY O€30MacHOCTH JTaHHOU
nabopaTopuu i TPUHATHUS MM COOTBETCTBYIOIMX Mep. Bce HeucmpaBHOCTH
AIEKTPONPUOOPOB, DIEKTPOCETH U DIEKTPOOOOPYAOBaHUS JOJKHBI YCTPAHATHCS
TOJIBKO 3JIEKTPOMOHTEPOM.

B cnydae 3aropaHusi mpoBOJOB WJIHM 3JIEKTPONPUOOPOB, HAXOMSIIUXCS MO TOKOM,
HEOOXOMMO  HEMEMJIEHHO  BBIKIIIOYHTH TOK M TYIIUTh  OTOHb  CyXUM
YIJIEKUCIOTHBIM OTHETYIIUTENIEM, CYXUM I[IeCKOM, IMOKphIBaJIOM U3 acbecta u
IPYroro HEropro4ero Marepuala.

HEPBAS ITIOMOIIb TP HECYACTHBIX CJIYYASAX

Jlinst okazaHusi TEPBOM MEIUIIMHCKOW TMOMOIIM B J1a0OpaTOpuUM HMEeTCs amnTeuka.
OcHOBHBIE ITpaBUJIA IEPBOM MOMOIIM CBOIATCS K CIEAYIOLIEMY:

1. Ilpu paHeHUHM CTEKIOM YHAlIUTe OCKOJKH M3 paHbl, CMa)XbT€ Kpas paHbl
pPacTBOPOM H0/1a U MEPEBSIKUTE OMHTOM.

2. llpu oxore pyk WM JULA PEAKTUBOM CMOMNTE pEaKTUB OOJBIIUM KOJIMYECTBOM
BOJIbI, 3aTeM JIMOO pa30aBIEHHON YKCYCHOW KHUCIOTOH (B Cilydae Oora IIEeJI0ublo),
1100 pacTBOPOM ILIEIOYH (B CIydae 0KOra KHCIOTOM), a 3aTeM OISITh BOAOM.

3. llpu oxore ropsuel KUJIKOCTbIO WM TOPSYUM MPEIMETOM OO00MOKEHHOE MECTO
o0paboTaiiTe CBEKEIMPUTOTOBICHHBIM pPAaCTBOPOM [€pPMaHraHaTa Kajlus, CMa)KbTe
000XOKEHHOE MECTO Mas3bl0 OT O0KOI'OB WJIM Ba3eIMHOM. MOXXHO MNpPUCHINATh 0KOT
MUTHEBOU COJION 1 3a0MHTOBATb.

4. Ilpym XuMHUYECKUX OXKOrax IJia3 OOMJIBHO MPOMOMTE IJa3a BOJOW, HCHOJb3YS
IJ1a3HYI0 BAHHOYKY, 3aT€M 00s3aTeIbHO 00paTUTECh K Bpady.



JABOPATOPHBII TIPAKTUKYM
PABOTA 1. IPEJAEJIBHBIE 1 HEITPEAEJBHBIE YI'VIEBOJOPO/bI

Hean IPAKTUYECKOE MOJTYyYEHNUE HEKOTOPBIX YIIIEBOJOPOIOB
padoThI: U O3HAKOMIJIEHHE C UX CBOMCTBaMHU.

Texnuka BCE€ ONBITHI NPOBOAUTH B BBITSDKHOM IKady.
0e3omacHoc HarpeBanue nmpoBoJIUTh TONBKO Ha BoJgHOM Oane. [Ipu
TH: NOJIyYEHUN DTWIEHA CEpPHYI0 KHCIOTY K CIHPTY
IPWINBATH HEOOJIBITUMU MOPLUSAMHU c
nepeMeliuBaHueM U J00aBiATh  KUIMATUIIbHBIC

KaMYILIKH.

OmnbiT Nel. ITosryyenne MeTaHa U M3YyYeHHeE ero CBOICTB.

B cyxyto nmpobupky, cHaGkeHHYI0 TTPOOKOH ¢ Ta300TBOHOM MPOOKOM, TOMECTUTH
CMECh U3 00€3BOKEHHOTO0 YKCYCHOKHCIIOTO HATPHsI 1 HATPOHHOU M3BECTH (CMECH
TUAPOKCUIA HATPUS U OKCHUJIA Kaiblus). BeicoTa cosi He JOJIKHA MPEBBIATH | CM.
3areM yKpenuTh NPOOMPKY B TOPU3OHTAIHHOM IOJIOKEHUHU U HArpeTh B IJIaMEHU
CIIMPTOBKHU CHayaja OCTOPOKHO, 3aTeM CHJIBHO. [1o1Keup BBIIEIISIIOIIMICS
ra3000pa3Hblil METaH y KOHIIAa Ta300TBOJHOM TpyOKu. MeTaH roput roryooBaThiM He
KonTAIMM TuiameHeM. OmycKasi Ta300TBOAHYIO TPYOKY B 3apaHee MPUTrOTOBICHHbBIE
npoOUpPKHU ¢ 1H pacTBOPOM IMepMaHTaHaTa Kalusi U HACBIIIIEHHBIM PACTBOPOM OPOMHOM
BO/Ibl, YCTAHOBUTE, MEHSETCS JIM OKPACKa dTUX PEAKTHUBOB.

Hamummwure ypaBHeHUs peakiuii 00pa3oBaHUs M TOPEHUS METaHa.

OmnbiT Ne2. ITosryyeHue ¥ u3y4eHue CBOMCTB ITHJIEHA.

B cyxyto npobupky BHECTH OKOJIO | MJI 3TUIIOBOTO CIIUPTA U OCTOPOIKHO, TIPH
BCTPSAXMBAHUU MPUIIUTH IO YaCTAM 4 MJI KOHIEHTPUPOBAHHOW CEPHON KUCIIOTHI.
JloGaBuTh HeckoJbKkO KpynuHOK Al,O3 B kauecTBe kKaranuzaropa. B pasorpesinyrocs
CMECh TIOMECTHUTH KUTIATUIBHBIN KaMYIIIEK, 3aKPBITh MPOOUPKY MPOOKOH ¢
ra300TBOJHON TPyOKON M OCTOPOKHO HArPETh CMECh B TUIAMEHU CIIMPTOBKU 10 Havalia
PaBHOMEPHOTI'O BBIACIEHHUS ra3a. PeakinoHHast cMech pu 3TOM uepHeeT. He
MpeKpallas HarpeBaHusi, OMyCTUTh TA300TBOAHYIO TPYOKY /10 /THA 3apaHee
MIPUTOTOBJIEHHOW MPOOUPKHU ¢ 2MJTI OPOMHOM BOJIBI (3KEJITOTO LIBETA). DTHUJIEH,
BBIXOJISIIIMKN U3 TpYyOKH, IPOITYCKaTh yepe3 OPOMHYIO BOJY /10 MOJHOTO €€
oOeciBeunBanus. He mpekpaiias nojgorpeBaTh NIpoOUPKY C pEaKIIMOHHON CMECHIO,
KOHEII ra300TBOJIHOM TPYOKH OMYCTUTh BO BTOPYIO Mpodupky ¢ 10 karuisimu 0,11
pacTBOpa nepMaHraHata Kajiusi, HOJAIIEeI0UeHHOT0 4 KarisMu 2H BOJIHOTO pacTBOpa
kapOoHata Hatpus. [Ipu 3ToM po30Bas OKpacka UCUE3aeT, U MOSBIIICTCS KOPUUHEBAS
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OKpacka BCJEACTBHE 00pa3oBaHus quoKcuaa Mapranua. [lomkeub BIACISIONINIICS
ATWIEH y KOHIa TpYOKU. OTMETUTh 0COOEHHOCTH ero ropenus. [lo okoHuaHuu onbiTa
COJIEP>KMMOE BCEX IPOOUPOK CIIUTh B COCY/, MPEAHA3HAYEHHBIN 151 OpraHUYEeCKUX
OTXOJOB.

Hanumure ypaBHEHHs peaklyil Moiay4eHus, OpOMUPOBAHUS U OKUCIICHUS 3THIICHA.

OnbiTt Ne3. IlosyvyeHue aneTw/jieHa B3aMMOACHCTBHEM KapOuaa KajabLUA C
BOJOM

Ha aHo mpoOupku nmomeniaroT KyCOuKH KapOuaa Kallblius, 3aKPhIBAIOT IPOOKOH C
ra300TBOJHON TpyOKO#, CHAOKEHHOW CTEKISIHHBIM HakOHeYHHKOM. OO0pa3zyrommuiics
allETUIICH BBIJIEISIETCS Yepe3 ra300TBOIHYI0 TpyOKy. [IpoBondar onbithl 2, 3, 4.

OnbiT Ned, I'openne aneTuiieHa
[Tomxuraror aneTusieH y OTBOJIHOM TpyOku mpubdopa. OOpaiaroT BHUMaHUE Ha TO,
YTO YeM MEHBIIIE OTBEPCTUE TPYOKHU, TEM T'a3 TOPUT MEHEE KOMTSIIUM ITaMEHEM.

OnbIT Ne 5. Peakuus aneTu/ieHa ¢ IEPMAHIAHATOM KaJusl

PeaktuBbl: 1%-nb1ii pactBop KMnQO4, BOgHBIN pacTBOp KapOOHATa HATPHS

B npoOupky HanuBaroT 1 MiI BOAHOTO pacTBOpa MepMaHraHaTa Kajwus, TOOABISIOT
TaKoH ke 00BEeM pacTBOpa KapOOHATa HATPUS U MPOITYCKAIOT TOK alleTUJICHA.

[locTenenHo guosieToBas OKpacka pacTBOpa MCUE3AET, MOSBIAECTCS XJIONbEBUIHbIN
ocajok okcuga wmapradma (IV) Oyporo mBera. M3 amermneHa oOpasyercs cMech
BellleCTB (TJIMKOJIEBBIA alIbJIETU/I, LIABEJIEBAsl KHUCIOTA U Jp.), YACTUYHO MPOUCXOAUT
MIOJIHOE OKHCIIeHUE A0 okcuaa yriepoaa (IV).
B kucnoit u HelTpanbHOU cpenax obpasyercs riaBHbIM oOpazom CO» m MypaBbUHAsS
KucioTa. Hanmummre ypaBHEHUs peakiuu.

OnbIT Ne 6. Peakuus aneTuieHa ¢ OpoMmom
B npobupky nomemiaror 1 M OpOMHOWM BOJBI M MPOMYCKAIOT TOK alleTUJIEHA.
[IponcxoauT obeciBeYrBaHKE BOAHOTO pacTBOpa Opoma.
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OnbiT Ne 7. O0pa3zoBaHue aneTUJICHUIA MeIH

PeakTuBBI: OeciBeTHBIN aMMUayHbId pacTBOp xynopuaa meau (I)

PacTBOp roToBAT BCTpSIXMBAaHUEM CMeCH | T' OqHOXJIOpUCTON Menu, 1-2 M KOHII.
BOJHOTO pacTtBopa aMmuaka M 10 Mi1 BOJbI, JAIOT OTCTOSITBCS, CIMBAIOT U XPaHAT HAJl
MEIHOM CTPYIKKOH.

CMmauuBalOT TOJOCKY (PWIBTpOBaIbHOW Oymaru OecCHBETHBIM aMMHUAYHBIM
pactBopoM xsopuaa meau (I) u moIHOCAT ee K OTBEPCTUIO Ta300TBOJAHONW TPYOKH C
anetwieHoM. [losiBisieTcst kpacHO-Oypoe OKpallrBaHHe.

Orta OYeHb UYYBCTBHUTENIbHAA peaKlus MpUMEHseTCS Mg OOHAPYKEHHUS CJE/I0B
alETUJIEHA, B TOM YUCJIE IPU CAHUTAPHOM AKCHEPTU3E BO3/1YyXa HA MPEAIPUATUAX.

HamnncaTpe ypaBHEHHE peakuu.

OmnbiT 8. [TosnyyeHnue aneTusieHuaa cepedpa

PeaktuBebl: 1%-ub1ii pactBop AgNO3, 5%-Hblil pacTBOp ammuaka, koH. HCI win
HNO:s .

B npobupky HamuBator 2 Mia pactBopa AgNO; W mnpuOaBisioT MO KarlisM
pa30aBieHHBIN pacTBOP aMMHUaKa /10 MOJIHOTO PacTBOPEHHUs 0Opa3yrolIerocss B Havale
ocaJika oKcuaa cepeopa.

UYepes mosrydeHHBIN O€CIIBETHBIN PacTBOP MPOMYCKAOT TOK alleTuieHa. Beimagaer
KEJITOBATO-CEPhIN 0CaIOK alleTUIeHHIa cepedpa (B cyXoM Bujae B3pbIBOOMNACEH!)

Hanucate ypaBHEHHE peakny.

[Io okOHUaHMM OMBITA AUETWICHHU] pa3jiararoT J00aBJICHHEM KOHI[. COJISTHON Wiu
a30THOM KHCIIOT (=~ 1/4 9acTh 0ObeMa pacTBOpA).

Hanumure ypaBHEHUS peakiuil.

Bonpocwt u ynpasxcnenusn 01a camocmoameibHoil paoomot
1. Hamummute cTpykTypHBIE HOPMYITHI CIEAYIONINX YTIEBOAOPOIOB U YKAKUTE
MepBUYHbBIE, BTOPUYHBIC, TPETUYHBIE U YETBEPTUUHBIE aTOMBI YIJIEpOJa B UX COCTABE:
a) 2,2-AMMETUIIPOIaH;
0) 2,3,4,5-TeTpaMeTHIITeKCaH,;
B) 3- METHII-3-3TUJINICHTAH,;
r)2,5-1uMeTuiA-4-NponuirenTaH.
2. Hanumwute cTpykTypHbIe (POPMYIIBI U HA30BUTE 10 CUCTEMATUYECKON
Homenknarype (JIMPAC) ciaenyroniue yriieBogopobl:
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a) TPUMETWIITUIIMETAH;
0) METUIITUATUIIMETAH,
B) IpONUiI-PTOp-OyTUIIMETaH.
3. HazoBuTe Mo cucteMaTUYeCKOM U pallMOHAIBHOW HOMEHKJIATYPE CIIEYIOIINE
COCTMHEHUS:
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4. YKaxuTe OIMOKH B Ha3BaHUAX CIICAYIOIINX YTJIEBOJIOPOJIOB.

JlaiiTe mpaBWJIbHBIC HA3BAHUS.
a) 2-3TUJI-U30IPONUIITEKCaH;
0) 1,3-1UMeTHI-5-3THIITeKCaH;
B) 4,4-TUMETUIITICHTAH;

r) 6-MeTuI-2,6-TUITUITEIITaH.

5.  HanummuTe Bce BO3MOXXHBIE CTPYKTYPHBIE U30MEPHI JIJI YIIIEBOI0POa,
UMeroIIero MoJekysipayto Gopmyny CsHi4, Kakoi BUJI HU30MEPUHU XapaKTEPEH IS
peeIbHBIX YTIIEBOAOPOI0B?

6. CKOJIbKO CUTMa-CBSI3€ UMEETCs B:

a) 2,5-IMMETUIIreKCaHe;

0) 3-meTuinnenTane?

7. CKOJIBKO THOPUIHBIX AIEKTPOHHBIX 00JIAKOB (B CYMME) UMEIOT aTOMBI yTriiepojaa
B:

a) 2-meTuinOyTaHe;

0) mpomnase;

B) 2,2,4,4 -Tetp ameTui- 3,3 - TUATWITNICHTaHE ?

8. Kakue yrneBoaopo/ibl Moay4aThCs MPpU JSUCTBUM METATTIMYECKOTO HATPHUS Ha
CMEChH:

a) 2-xJopnpornaHa 1 XJopMeTaHa;

0) 2-xnopOyTaHa u 1-xmoprpornana;

B) 2-101-3-MEeTUIINIEHTAaHA U 2-H01-2-METHJITICHTaHa;

r) 1-fioa-2-MeTunmnenTana u 2-HoanponaHa.

9. HanumwuTe ypaBHEHUsI peakiuii BCEX BO3MOXKHBIX CIIOCOOOB MOJIyYEHHUS 2-
METHJITICHTaHA.
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10. Ilomyuwnte peakuuen Bropua:
a) 2,5-TUMETUITEKCaH;
0) 3-MeTuITreKCcaH.
11. Hanumure cTpykTypHbIe POPMYIIBI CIETYIOMUX YTIEBOJOPOIOB:
a) 3-metunoyTeH-1;
0) 2,2,6-TpuMeTHII-4-0OKTEHA,
B) TPUMETUIIITUJICHA;
') CUMM METWIATUIITUIICHA.
12. IIpuBegute cTpykTypHbIe (hOpMYJIbI BceX aakeHoB coctaBa CsHiz v Ha30BUTE 110
HOMEHKJIAType.
13. Kakoii mpocTeinuii HenpeaeabHbIN YTIIeBOI0OPOI UMEET ITUC- U TPAaHCHU30MEPhI?
[IpuBenuTe mpuMepsl STUX U30MEPOB.
14. Hamumute cTpyKTypHBIE (OPMYJIBI CICIYIOMMNX aTKHUHOB:
a) METUJIAIETUIICH;
0) 3,3-numMeTHIOyTHH -1;
B) reKceH-1-reH-4;
') METHI-(PTOP-OyTUIIAIICTUIICH;
n) 2,2,5-TpUMETUITEKCUH-3;
e) 3,4-nuMeTUTeHTUH- 1.

a) HO = € — CH — CH,
(-
i} CH,
Cihy € Cs¢ CHa  CiR

EJHx

gy CHy C=0 il Ci o Ol il
C1H
15. Ha3zoBuTe 1o CHCTEMaTUYECKON U pAllMOHAIBHOW HOMEHKJIATypE:

16. Kakue BUIIbI M30MEPHUH XapaKTEPHbI ISl YTIIEBOJOPOJ0B TOMOJIOTHYECKOTO psijia
areTuiieHa?

17. Hamummute cTpykTypHbIe HOPMYITBI H30MEPHBIX AllETUIICHOBBIX YTIIEBOI0POIOB
coctaBa CsHsg. HazoBure ux.

18. Kakue yrineBogoposl nojayvarcs Ipu AEHCTBUU CIUPTOBOTO PACTBOPA MIECITOUH
Ha CIIEAYIOILINE COCTUHEHUS:

a) 1,2-nmu6pomOyTaH;

0) 3,4-mubpom-2,6-THMETHIITCIITAH;

B)2,2-TUXJIOPIIECHTAH;

r) 2,2-1uxia0p-4-MeTUINEHTaH.

19.  YTO Moay4uTCs, €CIIM Ha:

a) OyTeH-2;

0) 3,3-numeTmIOyTeH;

B) 3-MeTHITeKCeH- 1

noAeicTBOBAThH 1 MOJIEKyJI0i OpoMa, a MOJYYUBIIMICS NMPOAYKT PEAKIIUHU BCTYIUT BO
B3aUMO/ICMCTBUE CO CIIMPTOBBIM PACTBOPOM IIETOYH ?

2HCI +2KOH

20. CKOJBKO TMOPUAHBIX U HETUOPUIAHBIX AEKTPOHHBIX 00JIaKOB UMEIOT aTOMBbI
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yriaepoja (B CyMM€) B COCTaBe:
a) 2,7 - TUMETUIITIOKTUH-3;

0) OytuH-1;

B) 2,5-TUMETHIIT€KCUH-3;

') MEHTUH-2.

21. Hamumwure peakiuu B3aumoaectBus ¢ xjaopom u HBr (B cooTHomieHuu 1:1 u

1:2) cneayronux yrieBogopoOI0B:
a) 3-MeTWJIOyTHUH-1;

0) MpomnuH,;

B) 2,5-TUMETHIITEKCUH-3.
HazoBuTe mpoayKThl peakiuy 1o CUCTeMaTHYeCKOH HOMEHKIIATypeE.

22. Hanmmwure ypaBHeHus peakuuu ruaparanuu (peakuuu Kydeposa) cienyrommx

AJIKMHOB!

a) 2,2,4,4-TeTpaMeTUITEKCUH- 1 ;

0) OytuHn-1;
B) OTUH;

r) 3,3-numeTunOyTHH-1.

23. Uem 0OBsICHAETCS CIOCOOHOCTH ATOMOB BOJOpPOaa, CTOANINX Y YIJICPO/a,

CBSI3aHHOT'O TPOMHOM CBSI3bI0, 3aMEIIATHCS METAIIIOM?

PABOTA 2. APOMATHYECKHUE YIVIEBOJOPO/IbI 1 UX

Hean
padoThI:

Texuuka
0e30macHoC
TH:

IMPOU3BO/JHBIE

u3ydeHue  (QU3NYECKMX W  XHUMHYECKHX  CBOMCTB
yIJIEBOJOPOIOB ~ apOMAaTHYECKOTO  psia, a  TaKKke
7a00paTOPHBIX CIMOCOOOB TMOJYYEHUS W CBOWCTB HX
IPOU3BOTHBIX.

OeH30J1 U ero Mpou3BojiHbIe oTHOCATCA K JIBXK, mostomy
HE0OXoAuMO  CcOOJIIOIaTh  OCTOPOKHOCTh  MPH  HX
HarpeBaHuu. Bce paboThl IPOBOAUTH B BHITSHKHOM mIKady!
@deHoN  BBI3BIBACT OOJIE3HEHHBIE XUMUYECKHE  OXKOTH
KOKHOTO TOKpoBa. M30erarh momajaHusi pPEaKTUBOB Ha
KOXY U OJICKIY.

OmnbiT Nel. CBoiicTBa OeH30i1a.

a) Pacmeopumocmsv benzona 6 paziuiunHsix pacmeopumensix.

B Tpu mpoOupku momecTuth 1o 2 Karmm OeHzona. B omHy mpobupky mo6aButh 3
Karuli BOJbI, BO BTOPYIO- 3 Karlid 3TUJIOBOTO COUPTA, B TPEThIO- 3 KAl TUITUIIOBOTO
sapupa. ComepkumMoe TPOOMPOK PHEPTUYHO BCTPAXHYTh. OTMETHUTH PacCTBOPUMOCTH
OeH30J1a B pa3IMYHbIX PACTBOPUTEIIAX.
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0) I'openue 6enzona.
B dapdopoByro uamieuky moMecTUTh OJHY Karuiio OeH30Ja U moakedb. berzon
TOPUT SPKUM KOTTAIIUM TIIAMEHEM.

OmnbiT Ne2. bpomupoBaHue apoOMaTHYECKHUX YIJIEeBOA0POAOB.

B3saTe Tpu cyxue npoOupku. B nepsbie nBe momecTtuThs no 6 kamnenb OeH3oja, B
TpeThiO- 6 Kamenb TOJyoJsia. 3aTeM B OJIHY U3 MPOOUPOK C OEH30JI0M U B MPOOUPKY C
TOJIyOJIOM MPWIHTH MO 6 Kamenb OpomMHOHM Boabl. Bo BTOpyro mpobGupky ¢ Opomom
BHECTU CTOJIbKO € OpPOMHON BOJbI W J>KEJE3HbIE OMNWIKK (IIPU ITOM IKENe30,
COEIUHASICh ¢ OpoMoM, 0Opa3zyeT OpOMHU/I JKkeJie3a, KOTOPBIN SBISIETCS KaTalIu3aTOPOM).
Cmecu SHEPrUYHO BCTPAXHYTh B TEUEHHUE |- 2 MUHYT.

[Ipu3HakoM uaylIeld peakiuu SBISETCS BbIACICHHE OPOMOBOIOPO/IA, ABIMAIIETO
Ha BO3JyXxe, M oOeciBeunBaHue Opoma. B mpoOupke ¢ O€H30J0M peakius
OpoMupOBaHMsS HE OOHApY>KUBAETCS, OpPOM IMEPEXOJUT W3 HUKHETO BOJHOTO CJIOS B
BEPXHUIN OCH30JIBHBIN CJIOM, YTO OOBSACHSICTCS Jydlllel paCTBOPUMOCTBIO €r0 B OEH30I1E
0 CpaBHEHHUIO C BOJON. B mpoOupke ¢ kartammzatopoM HaOJIIOAAETCS MOCTENEHHOE
oOecliBeUMBaHUE pacTBOpa. ToJyosl B 3THX YCJIOBHSIX OpOMUpPYETCS MENJIEHHO, HO
BIIOJTHE OTYETIIUBO.

Hanumure ypaBHeHus peakiuii OpoMHpOBaHUs TOTyoa U 6eH3ona ( ¢
oOpa3oBaHUEM OPTO- U Mapa- TMOpoMOeH301a).

OmnbiT Ne3. HurpoBanue 0eH3ouia.

B cyxyro MUKpOXMMHYECKYIO TPOOMPKY BHECTH OJIHY KaIlUT0 KOHII. a30THOU
KHUCIIOTHI U JIBE KaIlIM KOHII. CEpHOU KUCIOThI. CMeCh OXJIaIUTh, IOMECTUB MPOOUPKY B
CTakaH CO JIBIOM. 3aTeM TMpU BCTPSIXHBAHUU [T00ABUTh OAHY Kalullo O€H30I1a.
[Ipomomkas OCTOPOKHO BCTPSXMBATh U OXJIAXAATh MPOOUPKY B T€UCHUE 2- 3 MHUHYT,
MIPUTOTOBUTH BTOPYIO MpoOupKy ¢ 10 kammsiMu AUCTUILIMPOBaHHOM BOJbI. [lepenectu
COJIEP)KUMOE TepBOM MPOOUPKHU BO BTOPYIO. [Ipu 3TOM HUTPOOEH301 BCIUIBIBET B BUJIE
MACJISTHUCTOM )KUAKOCTH C 3aI1aXOM FOPbKOTO MUHAAJS.

Hanumwure ypaBHEHHE peakiuu.

OnbiT Ne4. Oxucienne apoMaTH4eCKUX YIJIeBOI0PO/10B.
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[TomecTtuts B 1Be npobupku no 10 kanens 0,1H pacTBOpa nepMaHraHara Kaius u
M0 TP KAaIUIM 2H CEpHOM KUCIOTHI. 3aTeEM B MEPBYIO MPOOUPKY N00ABUTH HATh Kaleiab
OeH3071a, @ BO - BTOPYH) CTOJBKO JK€ Kamenb Toiyona. CHIbHO BCTPSAXHYTH
COJIEP)KMMOE TMPOOMPOK B TE€UEHHE HECKONbKUX MHHYT. OnHa u3 cMmeceil ObICTpo
MEHSET OKpPacKy, OKpacka B Apyroi mpoOUpKe HE U3MEHSAETCS.

Hanumure ypaBHeHHsI HAOII0Ja€MbIX PEaKIIHA.

OnbIT Ne§. ITosyuenune 0€H30J1CYIb(OKUCIOTHI.

B npoGupky nomectuTh 3 Kamium O€H30J1a U 5 Kareiab KOHIl. CEPHOM KHCIIOTHI.
CopepxxuMoe TpOOMPKM HArpeTb B KHUIISIIIEH BOJSHONM OaHEe NpHU TOCTOSTHHOM
B30aNThIBAHUU peaKIIMOHHON cMecH. [lociie momydyeHus: 0IHOPOJHOTO pacTBOpa BHUIUTH
cynbpomaccy B mpoOupky c¢ 10 kamnssmMu xonoaHou Boabl. Eciu cynbhupoBaHue
3aKOHYEHO TOJHOCTHIO, O0Opa3zyeTcsi MpPO3payHbIi pacTBOp, T. K. CYJIb(POKUCIOTHI
pPacTBOPUMBI B BOJIE.

Hanumure ypaBHEeHHE peaklUu.

OnbIT Ne6. PacTtBopumMocTh (peHOJIa B BOJIE.

B npobupky BHecTu 5 kamenb QeHona, n106aBuTh 10 kamenb AUCT. BOIBI U
B30onTaTh. OOpa3yeTcss MyTHas >KUIKOCTb- AMylbcus (eHomna. J[ath comepxumMomy
otcroAThkes. [lociie oTcTanBaHusi SMYJIbCHSI TIOCTEIICHHO PACCIAauBACTCS: BEPXHUU CIIOM -
pactBOop (¢eHoNa B BOJE, HWXKHUKA - pacTBOp BOABl B (eHone. DeHosl IIoXo
pacTBOPSAETCS B XOJIOJHOM BOJIE.

OCTOpPOXHO Harpeth copepkuMoe mpobupku mo 70- 80°C. Ilomywaercs
OJTHOPOJHBIN pacTBOp. [Ipy oxnaxkaeHnn BHOBH 0Opa3zyeTcss MyTHasl KHUAKOCTh. [lpu
MOBBIIIEHUH TEMIIEPATyphl YBEIIMUMBAETCS PACTBOPUMOCTH Kak BOJBI B (DEHOJE, TaK U
penona B Bome, m npu 68°C OHM CMeIMBAIOTCA APYT C JIPYIOM B JIHOOBIX
cOOTHOIIEHUIX (ruapat heHoIa Ha3bIBAETCI OOBIYHO KapOOJI0BOM KUCIOTOM).

Bomanbie pacTBopbl (heHOIa UCTIONB30BATh JUISl IPYTUX OIBITOB.

OnbiT Ne7. LiBeTHast peakuusi Ha peHO.

BuecTtu B npoOupky 3 karui BOAHOTO pacTBopa (heHosa U 100aBUTh OJIHY KAILIIO
0,1u pactBopa xjopuna >xene3a. Coaepkumoe NPOOUPKH OKpAIIUBAETCS B CHHE-
(1ONETOBBIM 1IBET.

@DEeHONbI C XJOPHUJIOM JK€Jie3a B BOJHOM pAacTBOPE AT LBETHYIO PEAKLIHIO
BcliecTBHE oOpa3zoBaHusi okpaumieHHoro coenunenusi CegHsFeCl, wunu, Tounee,
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okpamennoro nona CgHsFe?*. DTa peakums CiaykuT s KadeCTBEHHOTO OTKPBITHS
¢dbeHooB.

OnbiT Ne8. JlokazaTeabCcTBa KHCJIOTHOIO XapakrTepa ¢geHoJa.

K 4 xamusim MmyTHOU SMynbeud denosna (13 onbita Ne6) B Bojie 100aBUTH 2 Kariu
2H BOJHOTO pacTBOpa ruApoKcua HaTpusi. CMech CTAHOBUTCS MPO3PAYHOM BCIIEICTBUE
oOpa3oBaHus (peHossiTa HATPUs, XOPOIIO PACTBOPUMOTO B BOJIE.

Hanumure ypaBHeHus peakuuu o0pa3oBaHusi (HeHOIsTa HATPUS.

OnbiT Ne9. I'maposn3 peHosisita HATPUS.

K mnpo3paunomy pactBopy (GeHOsATa HATPHUs, IMOJTYYECHHOMY B TPEABbLIYIIEM
ombITe, T00ABbTE KaILUII0 2H pacTBOpa COJSHON KHUCJIOTHI. JKUIKOCTH MOMEHTAIBHO
MYTHEET BCJIEJICTBUE BbIACIICHUS CBOOOAHOTO (PeHoIa.

Hanumvre ypaBHeHUE peakinH.

OmnbiT Ne10. O0pa3oBanue TpudpoM@enoJia.

[Tomectuts B mpoOupky 3 Karumm OpOMHOM BOABI M OJHY KAIUTKO MPO3pavyHON
KapOoJoBOM KHCIOTHI (M3 ombiTa Ne6). HemenneHHO MpoMCXOAMT OOECIBEUHMBaHUE
OpOMHOI BOJIBI M BBITIaJIeHUE OEIOT0 ocaaka TpuOpomdeHona.

Hanumwure ypaBHEHHE 3TOM peakuu.

Bonpocwt u ynpasxcnenusn 01a camocmoamenbHou padomol:

1. Hamummte cTpykTypHBIE HOPMYITBI CIEAYIONINX COSTNHEHUN:
a) 1,3,5-TpuaTUIOEH30T;

0) 1-metun-4-tpulyTunOeH3on;

B) 2,4-nuxiop-1,3-1umMeTu0eH307;

r) 1uQeHUIMETaH;

n) 2,2,4-tpuMeTuii-3-peHUITeKCaH;

e ) 2,4-nuxsop-3-GheHUINneHTaH.
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2. HamummTte cTpykTypHBIE (hOPMYJIIBI BCEX M30MEPHBIX aPOMATHUECKHUX
yrieBonoponos cocraBa CgHig u CoHiz m Ha30BUTE HX.

3. Kakue yrieBogopoas! MOIydaTcsl P KaTaTUTHIECKOM JIETHAPUPOBAHUY:

a) IUKJIOTeKCaHa;

0) METHILMKIIOT€KCaHa;

B) 1,2-muMeTHIIMKIIOTeKCaHa?

4. Kakue roMosioru 0€H30J1a MOJTydaTcs MPU MOJTUMEPU3AIIAHN

a) MPONUHA;

0) OytuHn-1;

B) OyTUH-2.

5. Kakue yrieBomoposl MoydaTcst Py IeTHAPOITUKIN3AIINH:

a) TCHCaHa;

0) renrana;

B) OKTaHa?

6. IlpuBenauTe peakiMu MOTYYEHUS aPOMATHUCCKHUX YTIIEBOAOPOI0B CHHTE30M
Ourrura-Bropua, ucxoas u3 CIEAyOIMUX COCTUHCHUN:

a) XJIOpOEH30JT U XJIOPATAH;

B) 3-Opom-1-3Tunn6en30i u 2-6poMIIpornaH.

7. CKOJIbKO THOPHIHBIX U HETHOPUIHBIX JICKTPOHHBIX 00JIAKOB UMEIOT aTOMBI
yriepoja (B cymMme) B:

a) 6eHzose;

0) Tonyore.

8.  CKOIBKO cUTMa-CBsI3ei UMEETCS B MOJIEKYJIE:

a) 6eH3o01a;

0) Kcuona.

9. Yro Takoe sHeprus conpspkeHus1? YeMy paBHa d3HEPrusi CONpsiKeHus B 6eH3oue?

10. Yem 0OBsICHSETCS BHICOKAsI yCTOMYMBOCTH MOJIEKYJIbI OeH3071a?

11. Kakue n3 nepeyncieHHbIx coequHEeHUH Oy IyT 00J1a1aTh apOMaTHIYECKUM

XapaKTepoM:

a) 1,3- nUKIIOreKcaaueH;

0) Oyraguen-1,3;

B) Ha()TaIMH.

12. HamummmTe ypaBHEHHE U TOKAKUTE MEXaHU3M PEaKIIMU HUTPOBAHUS OEH30I1A.
13. CocTaBbTe ypaBHEHUS PEaKIIUA, TPOTEKAIOIINX MIPH ICUCTBUU Ha OCH30I:
a) xyopa (Ha xonoxay, B mpucytctBun A/C/,);

0) 2-x7op-2-Metuinnponana (B mpucyrcteuu A/C/,);
B) IporeHa (B KUCJIOU cpefe).
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PABOTA 3. CIIUPTBI

Heanb U3y4YECHHUE CBOWCTB COCAUHEHUM psifia CIIUPTOB.
padoThI:
TexHuka BCE pabOThI MPOBOAUTH B BBHITSHKHOM ITKady. CrivpThl
0ezonacHoc otHocsaTca k JIBJK, mosTroMy npu UX HarpeBaHUU HYKHO
TH: co0JII01aTh OCTOPOXKHOCTh. MeTayuiMiyecKuii HaTpul He

6paTB PYKaMH, MpCaoOXpaHATb OT KOHTAKTOB C BOI[OfI.

HPEAEJBHBIE OJHOATOMHBIE CITUPTBI

OmnbiT Ne 1. PacTBOPMMOCTBH CITUPTOB.

B nBe npoOupku momMecTuTh 1O 5 Kamesb THIOBOrO (B NEPBYIO) U U30aMUIJIOBOTO (BO
BTOPYI0) CIMPTOB. 3aTeM B KaXAyI NMPOOUPKY 100aBUTH MO | MJI BOABI U XOPOLIO
nepeMeniaTb. ITaHOJ XOPOILIO PacTBOPSAETCS B BOJE, & M30aMMJIOBBIN IUI0OXO, 00pazys
IMYJIbCUIO, KOTOpas OblcTpo paccinauBaerca. ConepKUMoe TIepBOM MPOOUPKU
pa3genuTs Ha JBe. B ogHy mo0aBuTh 2 KamuiM pacTBOpa JakMmyca, B JApYTrylo-
penondranenna. 3meHeHUss OKpacku HHAMKATOPOB He HaOmromaetcs. OObscHUTE
I0YEMY.

I'openue cuptoB. B papdopoBrsie yamku HaMUBaIOT 1O 2 MJI CHUPTOB, pacroiaras
UX B TOPAJNKE YBEJIMYECHUS MOJIEKYISIPHOM Macchl (3TUIIOBBIM, MPOIMUIIOBBIH,
OyTHJIOBBIN, aMUJIOBBIA WJIM M30aMIIIOBBIN ). [10/KUTat0OT CIUPTHI JIyYMHKOUN U
CPaBHUBAIOT XapakTep
IJIAMEHHU.

OnbiT Ne 2. O0pa3zoBaHue U THAPOJIHU3 AJIKOT0JISTA HATPUS.

B cyxywo npoOupky HamuTh okoyio 0,5 MJI 3TWJIOBOTO CIUPTA U MOTPY3UTHh B HETO
KyCOYeK YHCTOr0 (OYUIICHHOTO OT KOPOYEK M MPOCYIICHHOTO (UIBTPOBATBLHON
OyMaroi OT KE€pOCHHA) METANIMYECKOTO HATPHUSl BEIUYMHON C TMOJOBUHY TOPOIIMHBI.
Oxuyanuth NMpoOUPKY B CTAKaHE C BOJAOW, mpeAoTBpailasi pazorpeBanue cMmecu. Korga
ra3 CTaHeT BBIIENIATHCS CIIOKOWHO, €0 MOIKUTAIOT Y OTBEepCTUsl MpoOupku. B mporiecce
pEaKUHH )KUIAKOCTh MOCTENIEHHO T'YyCTEET, MOKPBIBAETCS CIIOEM TBEPAOTO AJIKOTOJIATA U
peakius 3aMeJIsIeTCs HACTOJBKO, YTO JJIA €€ YCKOpeHHUs TpeOyeTcs clierka HarpeBaTh
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npoOupky. Eciau BeIgeneHne BoJopoaa MOYTH MPEKpaIIaeTcs, a HaTPUid MOJTHOCTBIO HE
PacCTBOPWJICS, MHUHIIETOM YAAJIUTh KYyCOYEK OCTABIIETOCS HATPUS M TOMECTUTH €ro B
0aHKy NJ1s1 OCTaTKOB HATpHs. [loydeHHBIN KOHIICHTPUPOBAHHBIN PACTBOP AJKOTOJISITA
pY OXJIAXKICHUH 3aKPUCTAIIN30BbIBaeTCsA. J[00aBUTh K amKOToJsATy 3 Karuld BOJIBI.
AJNKOTONAT TIOJHOCTBIO THAPOITU3YETCS, W PACTBOP CTAaHOBUTCSA MPO3PAYHBIM.
OOpazoBaBiIyrocst B pe3yJabTaTe THIPOJIN3a ajJKOTOJIATa MIEI0Yh MOXHO OOHAPYKUTH,
BHECS B )KHUJKOCTh | karuto ¢peHondranenna.
HamummuiTe peakiuy moaydeHus U THAPOIA3a dTHIIATa HATPHSL.

OnbiT Ne3. Okucienne 3THI0BOro cnupra okcuaom meau (II).

B cyxyto npobupky BHECTH 2 Karuid 3TWJIOBOTO cnupTa. Jlepka MUHIIETOM CIUpPalIb
U3 MEJIHOW MPOBOJIOKU, HATPETh €€ B IJIAMEHH TOPEJIKH JI0 MOSBJICHUS YEPHOI0 HajeTa
okcuja Meau. ['opsdyro cnupalib OMyCTUTh B MPOOUPKY C ATUIIOBBIM cIUpTOM. YepHas
MOBEPXHOCTh  CHOUPAJIM  MTHOBEHHO  CTAaHOBHUTCS  30JIOTUCTOM  BCIICJICTBHE
BOCCTAaHOBJICHMsI OKcujla Meau. [Ipu 3ToM oIrymaercsi XapakTepHbIi 3amax YKCYCHOTO
anpaeruaa (3amax s610k). [TogTBepkaeHremM oOpa3oBaHus albJACTHIa CIY>KHUT IBETHAs
peakiusi ¢ (QPYKCHHCEpPHHUCTOM KHCIOTOW. B mpoOupky BHecTHM 3 Kamjid pacTtBopa
byKCUHCEPHUCTOM KUCTOTHI. [losiBIsieTcst po30BO- (hHOJIETOBAsI OKpaCKa.

OnbiT Ne4, OknciieHde CIUPTOB XPOMOBOIi CMeECHIO.

B nBe nmpoOupky HaIMBAIOT 1O 2-3 MJI XPOMOBOM CMECH M MO KarulsiM Mpu
BCTPSIXUBAaHUU J100ABJISAIOT B OJHY MpOoOUPKY 0.5 MII 3THIOBOTO CrIUpTa (OCTOPOXKHO,
CMECh CUJIBHO pazorpesaetcs!), a Bo BTopyto — 0.5 mu uzoamunoBoro cnupta. LBer
pPacTBOPOB MEHSAETCS U3 OPAHIKEBOTO B 3€JICHBIN, B IPOOUPKE C ITUIIOBBIM CIIUPTOM
OIYIIAETCs 3amax YKCYCHOTO alibJIeTHa, HAIOMUHAIONIN 3anax 010K (HI0XaTh
OCTOPOXXHO!), a B MPOOUPKE C N30aMHUIIOBBIM CITUPTOM — CTHIEIIU(DHICSCKUI 3amax
M30BAJIEPUAHOBOTrO albACTHA.

Hanummure ypaBHeHHUs peakiiuii OKUCIEHUS XPOMOBOM CMECHIO:

a) STHJIOBOT'O CIUPTA B YKCYCHBIN albJAeTH]

0) M30aMUJIOBOTO CITUPTA — B H30BAJICPHAHOBBIHN aJIbJICTH/I

OnbiT Ne5. OkucjieHHe 3TWIOBOI0 CIUPTA NMEPMAHTAHATOM Kajus.(Tsira!l)

[IuneTkol akKypaTHO, HE CMadyuBas CTEHOK, BHOCST B CYXYIO MPOOUPKY,
3aKpPEIUICHHYI0 B IITATUBE, 5 MJ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI. 3aTeM IO
CTEHKE JIPYTOW MUIIETKOM OCTOPOKHO NPUIMBAKOT 5 MJI 3TUIOBOrO CIHPTA TaK,
yTOOBI MOJIYYUJIOCH JiBa cios. [locie atoro Haceimarot 1-1.5 r nepmanranaTta Kauus.
Uepes HEKOTOpPOE BpeMsi HA TPAHULE JBYX CIOEB MOSABISIOTCA SIPKUE BCIIBIIIKH,
OIIYIIAETCS 3aMaX YKCYCHOTO aJIbJACTUAA.
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Hanummure ypaBHEHME pEaKUUU OKHCIECHHS 3TUJIOBOTO CIHUPTAa B YKCYCHBIN
anbJIeTu]] IePMAaHraHATOM KaJus U MoJ0epUTe K HeMy KO3 (QULIMEHTHI:

OnbiT Ne 6. O0pa3zoBanue IMITHI0BOTrO 3upa.

Cwmemate B mpoOupke 1 Mil 3TUIIOBOrO cUpTa U 1 MII KOHILI. CepHOU KUCIOThL. CMech
OCTOPOXHO HarpeTh 10 kunenus (tara!). Ilpu stom He 0OHApyKUBAETCS HU MOSIBJICHUS
rOpIOYMX MapoB, HU 3amnaxa 3dupa. Y aanus HarpeTyro NpoOUpPKy OT CIUPTOBKHU, OUYEHb
OCTOPOKHO MPUIIUTH K cMecH emte 5-10 kamens cnimpra. [Ipu 3ToM cpazy Ke MOKHO
OIIYTUTH 3amnax 3¢upa.

Hanumwure ypaBHEHMs TPOBEIECHHBIX PEAKIIUN.

3areM npoOUPKY 3aKPHIBAIOT MPOOKOH C MPSIMON ra300TBOJHON TPYOKOH, UMEIoLIe
OTTSHYTBIM KOHEI], CHOBAa OCTOPO’KHO HarpeBaroT MPOOUPKY U MOIKUTAIOT
BhIIEIsOmuUics 3dup. [loueMy AMITUIIOBBIN 3QUp FOPUT CBETALIUMCS [IJITAMEHEM B
OTJINYME OT ITUIIOBOIO
criupTa?
Bbruncnute npoLeHTHOE colep KaHue yrilepoia B 3TaHOJIE U B JUITUIIOBOM 3(upe.

Hanwummure YPaBHCHUC PCAKIHHN IIOJIYUYCHHA AHUITUIIOBOIO 3(1)I/Ipa u
pacCMOTpPHUTE €€ MEXaHHU3M.

OnpIT Ne 7. AGCOIIOTHPOBAHUE ITHJIOBOTO CIMPTA
B manenbskyto dapdopoByro yamky mnoMmemarT 1 r KpUCTAITTHYECKOTO

cynbdara menu (I1) 1 mpokanuBarOT €ro B IIaMEHU TOPEIIKH 10 UICUE3HOBEHUS TOIy00H
OKpacku. B cyxyto mpoOupKy HaIMBAIOT 2-3 MJI 3TUIIOBOTO CIIUPTA U BHOCAT B HETO
noJiydeHHbIN 6e3BoaHbIN cynbdaT meau (II) (6enoro nBera). Cierka HarpeBarOT
npoOUpKY Ha BOJSHOW OaHe M pa3MemmBaloT e€ comepxkumoe. [louemy
U3MEHSIETCS IIBET Cyb(ara
Menu?

[Tonmy4eHHBIN aOCOMIOTHBINA STUIOBBINA CIUPT UCTIOIB3YIOT JIJISl TIOTyUCHHUS
ankorojsata Hatpusa. CKOJBKO MPOIEHTOB BOJbI COJEPHKUTCA B STUIOBOM
cnuprepektudukare? [ToueMy Boay HEJb35 YAQIUTH
MEeperoHkoun?

OnbiT Ne 8. BoicajiuBaHue 3TUJI0BOI0 CIIMPTA U €ro BOAHOI0 pacTBOpPa
B npoOupky HanmmuBaroT 2.5 MJI ciupTa IpU BCTPSIXUBAHHUH TOOABIISIIOT 2.5 MIT BOJIBI
(cmech pazorpeBaetcs); 1-1,5 Mi1 mosry4eHHOTO pacTBOpa OTNIHBalOT B (haphopoByro
YalKy YW TOJHOCAT K HEMY 3aXOKCHHYIO JTyUWHY. 3aropaercs Ju pa30aBICHHBIN
CIIHPT. [Touemy?
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K ocrarky B mpoOupke 100aBISIIOT IPUMEPHO 2 T MOpoIiika kapOoHaTa Kanus (Win
TUOCYNIb(haTa HATPUA), SHEPTUUHO B30ANTHIBAIOT COJAECPKUMOE TPOOUPKHU U CTABSIT
npoOupKy B IITaTUB. Uepe3 HEKOTOpoe BpeMs B MpoOHpKe 00pa3yercs ABa CIOA.

Bepxnuii cioit (3TUI0BBIN CIMPT) NEPEHOCAT MUIMETKOU B (pap(opoByro HalKy u
CHOBa MOJHOCAT K HEMY TOpsllyl0 JydnHy. Bocminamensercs nu cnupt? 3atem
UCIIBITHIBAIOT HA TOPIOYECTh HIKHUMN clI0U. OOBSCHUTE pe3yabTaThl ONbITA.

HPEAEJBHBIE MHOI'OATOMHBIE CIIUPTHBI

OnbiT Nel. BzanmopaeiictBue cnupToB ¢ ruapokcuaom meau (II).

Cwmematb B crakanunke 10 min 0,2H pactBopa menoun u 10 M pactBopa
CEpPHOKHCIION Meau U, HE JaBas OCaJKy OTCTOSTHCSA, PA3IUTh >KUJIKOCTH B TPH
npobupku. /[o6aBuTh B mepByr0 HpoOuUpKy | MIJI 3THIOBOTO CHHUPTa, BO BTOPYIO-
CTOJIBKO € JTHJICHIJIMKOJIL, B TpPEThio- 1 M riuiepuHa. XOpouio InepeMenaTh.
OTMeTUTh, 4TO PACTBOPEHHE OCaJKa THAPOKCHIA MEIU U TOSBICHHE TEMHO-CHUHEH
OKPAaCKH aJKOTOJISITOB MEIu HaOJII0JAeTCs TOJBKO B TEX MNPOOMpPKax, B KOTOPBIX
coJiep Karcs TIUIEPUH U TIUKOIb. Hamuiure peakiuio B3auMOICHCTBHS TIUIEPUHA C
TUIPOKCUIOM MEJIH B IIETIOYHOM Cpelie.

OnbIT Ne 2. PacTBOPpUMOCTH B BOJI€
B npo6upky (uummHAp) HAITKMBAIOT 5-7 MII TIIUIIEPUHA U CBEPXY MO CTCHKE
HACJIAaWBAIOT TaKOW ke 00beM MoJKpamieHHOW (Hampumep, GpykcuHoMm) Boxawl. Ilpu
BCTPSAIXMBAHUU KUAKOCTh CTAaHOBUTCS OKpAUIEHHOM (OIHOPOJHOW) PaBHOMEPHO.
DTO CBUIIETENBCTBYET O TOM, YTO MIULEPUH

OmnbiT Ne 3. IloHMKeHMe TOYKH 3aMepP3aHNs BOAHBIX PACTBOPOB IJINIIEPUHA
Boasblie pacTBOpbI MHIepUHA (3THIICHTIIUKOIIS ) IPUMEHSIOT B KAUeCTBE
HE3aMEP3ar0IIUX KUJKOCTEN T OXJIAXKIACHUSI MOTOPOB aBTOMAIIMH M CaMOJIETOB.
[TpoGupKy ¢ MONTY4YEHHBIM B MPEBIIYIIIEM OIBITE BOJHBIM PAacTBOPOM TIIMIIEPUHA
MIOMEIIAIOT B OXJAJUTENIBHYIO CMECh (CMeCh JibJAa C MOBAPEHHOH COJIBIO).
OnHOBpEMEHHO B CMECH MTOMEIIAIOT TPOOUPKY ¢ BOJIOM. Uepe3 HECKOIBKO MUHYT
yOeXIar0TCs B TOM, YTO BOJIAa B MPOOHMPKE 3aMep3iia, a paCTBOP TITUIICPUHA OCTAIICS
KUJKUM. 3alUIINTE OPU KAaKOW TeMnepaType Mporu301UI0 3aMep3aHue BOAbI U J10 KaKOH
TEMIIEPaTyphl HE 3aMepP3aeT PACTBOP IIIULIEPUHA.

OnbIT Ne 4. 'MTPOCKONMUYHOCTD IIMIEPUHA
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CBolicTBa TUIMIIEpHMHA TIOTJIONMIATh BJAary M TEM CaMbIM YBJIAXHSATH IPEIMETHI
UCITIOJIB3YeTCSI, HAIPUMEP, JIsT CMATYCHHS KOXKHU.

Ha nmuct pumbTpoBanbHON OymMaru HaHOCST HECKOJIBKO Karesb TaulepuHa. Ha
JPYTOH JTUCT HAHOCAT CTOJIBKO K€ Kareb BoJbl. K KOHITYy ypoka yOeKIarTcs, 4To
Oymara ¢ BoJIoM BbICOXJIa, a Oymara C TJIMIEPUHOM CTaja emie 0oJiee BIaKHOM.

OmnbIT Ne 5. I'opeHue riiMuepuHa
JleMoHCTpanus 3TOro OIbITa BaXKHA TEM, YTO MO3BOJISIET YCTPAHUTh BCTPEUAOLIEECS
MHOI'JIa HEBEPHOE MpEACTaBIEHUE, OyATO C YBEIMUEHHUEM YHCIa aTOMOB yIJepoja B
MOJIEKYJIE OPraHMYECKOr0 BEIIECTBA HENPEMEHHO BO3PACTaCT CBETUMOCTD INIAMEHH.
DTO 3aKIIOYEHUE MOABISAETCA U3 CONOCTABIEHUS TOPEHUS METaHa U TWICHA. | TuuepuH
COJIEP>KUT TPU aTOMa yriiepoJia B MOJIEKYJIE U, TEM HE MEHEE, TOPUT MOYTH OECIBETHBIM
IUIAMEHEM, TaK KaK OH 00rat KUCIOpPOJOM U B MPOLIEHTHOM OTHOLIEHUHU COJIEPIKHUT
yriaepoga MeHslle, 4yem 3ThieH. Crhenmaiire pacder
IPOLIEHTHOT'O COAEPKAHMS DIIEMEHTOB B IITULEPUHE

B HeGonb1I0# HpO6I/IpKG HJIA TUT'CJIBKC HAI'PCBAIOT JO KUIICHUSA 1 mn rimacpuHa U
MOIKUT'altOT BBIACIIAOIIUCCA IIApPbI. Oun TopAT IIOYTH 6GCIIBGTHI)IM IIJIaMCHECM.
MoxeTt 0OKa3aTbCs, 4YTO INIMOCPHUH CPa3y HE 3aropacTcCida n3-3a IIPUCYTCTBUA B HCM BOIBI;
B TAKOM CJIyda€ OH OOJIDKCH OBITH MpCaABaAPUTCIIBHO 00€3B0KEH MHTCHCUBHBIM
HarpCBaHHUCM.

OnbIT 9. Peakuus riumuepuHa ¢ HATpUeM
B npoOupky ¢ 1-2 mn rinunepuHa OpocaroT OYMIIEHHBIA OT KOPOYKH KyCOUeK
HATpHS BEJIMYMHON ¢ ropormuHy. [IpoOupky cierka momorpeBaroT. Peakius umer
BHAYaJIe MEJIJICHHO, 3aTeM Bce 0oJiee IHEPTUIHO.
[TomxuraroT BeIACAIOMMICS Bogopod. [1oa KoHEI MPorCcXoauT 00BIYHO OOYTIIMBAHHE
[NIMIEpUHA. 3aNUIINTE YPABHEHUE PEAKIIUU

Bonpocwt u ynpasxcnenun 0na camocmoamensHoil padomaol:

1. Hamummute cTtpyktypHBIe HOPMYIBI CIEAYIONINX CIIUPTOB:

a) TUMETUIITHIKAPOUHOIL;

0) M30MPONIIIA TUIKAPOUHOI;

B) 4,4-TUMETHJITIEHTAHOJI-2;

) 2-MeTHIOyTHUH-3-011-2;

1) 2,4-TUMETUITENTaHOo -4,

e) 4-xmopOyTeH-3-oi-1.

2. Hanumwure (opMynbl NepBUYHBIX, BTOPUYHBIX, TPETUYHBIX CIHPTOB COCTaBa
CsH11OH u Ha30BUTE MX MO CUCTEMaTUYECKOM HOMEHKIIATYPE.

3. CKOJBKO M30MEpHBIX APYT Apyry cnuptoB Oyayt umeth coctaB CeH;OH? Uem
o0ycioBJI€Ha U30MEpUs CHUPTOB?

4. Kakue coenuHeHHs Moiaydarcs B pe3yibTaTe TMAPOJIM3a BOAHBIMU PACTBOpPAMHU
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IeI04Yel CIeYIONIUX TallOreHOMPOU3BOIHBIX AIKAHOB:

a) 1-6pommnpornana;

0) 2-MeTun-2-HoamponaHa;

B) 1,3-guxiyiopnpormnana.

5. Hamumute ypaBHeHUs THUApaTalMU aleUHOB U HA30BUTE TMOJIYYCHHBIC
MPOAYKTHI [0 CUCTEMATUYECKOM HOMEHKIIATYpE:

a) MpOTIeH;

0) OyteH-1;

B) 2-MeTUnOyTeH-1;

') IEHTEH-2.

6. Kakue cnupThl monyyaTcs npu OKUCICHUH 1o Baruepy:

a) MPOIICHA;

0) OyteH-1;

B) IIeHTeHa- 1.

7. Hamummte crpyktypHyto gopmyny BemectBa coctaBa CsH;Br, koropoe mpu
TUAPOIU3E JAeT TPETUUYHBIM CIUPT, a B peakiuu co cuuptoBeiM pacTBopom KOH -
TPUMETUI-ITUIICH.

8. Uem oObscHsieTCs Ooyiee BhICOKasi TeMIIEpaTypa KUTICHHS U IUIABJICHUSI CIIUPTOB
110 CPaBHEHUIO C YTJIEBOAOPOJIAMH C TEM K€ YHUCIIOM aTOMOB yTJIepo/ia B MOJICKYJIe?

9.  YKaxuTe, KaKoil aTOM yrjepojia B COCTaBe:

a) OKTaHOJI-1;

0) rekcaHoJI-3;

B) OyTaHOJI-2 UMEIOT HAaUOOJBIINI MOJOKUTENbHBIN 3apsij?

10. Hanumure peakuwu B3aMMOJEUCTBUSA CIHPTOB C METAJUIMYECKUM HATPHUEM.
Kakue 13 mepedncieHHbIX CIUPTOB OYIyT BCTyHaTh B PEAKIMHU C THAPOKCHUIOM MEIH
dn :

a) MpONaHoI;

0)3TUJICHTJTUKOJIb;

B) OyTaHOJ-2;

r) nponantpuoi-1,2,3?

11. Ilpy B3auMOACHCTBHM KaKMX BEIIECTB MOXXHO TIOJYYUTh CIIOKHBIN 3pup?
Hanumwure peakunu B3anMoIeMCTBUSA:

a) Oyranon-1;

0) meHTaHO-2;

B) 2-MeTtunOyTtanou-1 ¢ ykcycunoit kucnotoit (CH,COOH).

12.YT0 nosy4uTcs npu B3aUMOAECHCTBUHN a30THOW KHUCIIOTHI (B IPUCYTCTBUU CEPHOM )
C TJIULIEPUHOM?

["'ne npumeHsieTcst IPOIYKT peakiuu?

13.Yrto nomyuutcs nipu Bo3aeiicteun HBr n PCls nHa:

a) 2,2,4-TpUMETHIITICHTaHOJI-3;

0) MeTaHoT,

B) OyTaHoJ-2;

r) Oyranauon-2,3?

14. Ilpu B3aMMOJEHUCTBUM KaKUX BEHIECTB MOXKHO TOJYYUTh MPOCTOH 3up?
Hanuinte ypaBHeHUs BHYTPUMOJIEKYJISIPHOU U MEXKMOJICKYJIIPHON JeruapaTaliu:

a) IeHTaHOJI-1;
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0) nponaHan-2;
B) 3-METUJIOYTaHOI-2.

PABOTA 4 XUMHWYECKHUE CBOMCTBA ®EHO.JIOB
Hean padoTsi: U3YYUTh XUMHUUYECKHE CBOWMCTBA (DEHOJIOB

K ¢enonam oTHOCATCS TPOU3BOJHBIE APOMATUYECKHX YIJIEBOJAOPOJIOB, B
MOJICKYJIaX KOTOpBhIX rujpokcuiibHbie rpynmbl (OH) cBs3anbl ¢ OEH30JbHBIM
SpOoM (KOJIBIIOM).

deHoubl OBIBAIOT OJTHO—, ABYX— U TPEXaTOMHBIE (10 KOJMYECTBY THAPOKCUIBLHBIX
rpyti). JIByx— 1 TpexaToMHbIe ()€HOJIbI HA3bIBAKOTCS MHOTOATOMHBIMH.

OnbiT Nel. PacTBopumMocTh (peHOJIa B BOJIE.

B npoOupky BHecTu 5 kanenb ¢enoina, 100aButh 10 kanenb IUCT. BOABI U
B30oTaTh. OOpa3yeTcsi MyTHasl JKUJIKOCTb- SMYJibcus QeHona. Jlath coaepkuMomy
oTcroAThes. [lociie oTCTanBaHus SMYJIbCUA ITOCTENIEHHO PACCIIAUBAETCS: BEPXHUM CIIOM -
pactBop (GeHoJa B BOJIE, HYKHUM - pacTBOP BOJbI B (heHOJe. DEHOI TI0X0
pacTBOPSAETCS B XOJOJHOM BOJIE.

OCTOPOKHO HarpeTh cogepxumoe mpobupku 10 70- 80°C. Iomyqaercs
OJTHOPOHBIN pacTBop. [Ipu oXmakaeHnu BHOBb 00pa3yeTcsi MyTHas KUJIKOCTh. [Ipu
MOBBIIIEHUH TEMIIEPATypPhl YBEITUIMUBACTCSI PACTBOPUMOCTD KaK BOJBI B (DEHOIIE, TaK
(enona B Bozge, u npu 68°C OHM CMEMMBAIOTCS APYT € IPYIOM B JIFOOBIX
COOTHOIIEHUIX (ruapat heHoIa Ha3bIBAETCI OOBIYHO KapOO0JIOBOM KUCIOTOM).

Bomanbie pacTBopbI (heHOIA UCTIONB30BATh JUISl IPYTUX OIBITOB.

OmnbiT Ne2. IlBeTHasi peakuus Ha GeHOI.

BuecTu B npoOupky 3 Karim BOAHOTO pacTBopa ¢peHona U J00aBUTh OJIHY Karliio
0,11 pactBOpa xsopuaa xeneza. Coaepxrumoe NpoOUPKH OKPAIIUBAETCS B CUHE-
(1ONETOBBIH 1IBET.

@DEeHOJIbI C XJIOPUIOM KEeJIe3a B BOJHOM PAaCTBOPE AAOT [[BETHYIO PEAKLIHIO
BclieqicTBHE oOpa3zoBaHus okpaieHHoro coenunenus: CsHsFeCl, wnm, Tounee,

26



okpamenHoro nona C¢HsFe?". DTa peakuus CIIyKHT 1/ KA9ECTBEHHOTO OTKPBITHUS
¢dbeHooB.

OnbiT Ne3. Jloka3aTeibcTBa KMCJIOTHOIO XapakTepa (eHoJia.

K 4 xamnsim MmyTHOM SMynbeun geHosa (u3 onbita Ne2) B Boje 400aBUTH 2 KaIljiu
2H BOAHOTrO pacTBOpa ruipokcuaa Hatpus. CMeCh CTAaHOBUTCS MPO3PAYHOM BCIIEICTBUE
oOpa3oBaHus (peHosATa HATPUs, XOPOIIO PACTBOPUMOTO B BOJIE.

Hanumure ypaBHeHus peakiuu o0pa3oBaHusi (heHOIsTa HATPUS.

OnbiT Ne4. I'uaposan3 ¢peHoisATa HATPUS.

K npo3paunomy pactBopy (peHossiTa HATpUsl, MOTYYEHHOMY B MPEABITYIIEM
OTIBITE, 100aBbTE KAILIIO0 2H PACTBOPA COJITHON KUCTOTHI. JKUAKOCTH MOMEHTAIBHO
MYTHEET BCJIEJICTBUE BBIJEIEHUSI CBOOOAHOTO (heHoIa.

Harnumvre ypaBHeHUE peakLuu.

OmnbIT NeS. O6pazoBanne Tpudpomdenoa.

[Tomectuth B ipoOUpKyY 3 Karuik OpOMHOM BOJBI M OJTHY KaILIIO IPO3pavHON
Kap0oJI0BOM KMCIOTHI (13 omnbiTa Ne6). HemeasieHHO TPOMCXOUT 00eCIBEUNBAHUE
OpOMHOM BOJIBI M BhITIAZIeHHE 0eI0T0 ocajaka TpuopomdeHoa.

Hanummure ypaBHEeHHE 3TOM peakny.

Bonpocwt u ynpasxcnenusn 011 camocmoamenbHou padomol:
1. Hanmummre cTpykTypHbIe GOpMYIBI COeTMHEHH: TUpoKkaTexuH; 1,2,4-

TPUTUAPOKCHOCH30IT; 2-O0poMpEHOIT; MUITPUHOBAS KUCIIOTA;

2. Kakwue Buawsr nzomepuu xapaktepHsl it (peronoB? Kakue m3 mepedncieHHBIX
coequHeHUH MOXKHO OoTHecTH K (eHomam: CeHsO2; CesHsOs; C7H3O; C7HgO2; CsHioO;
CeH1205; C7H140. CKOMBKO M30MEPOB CYWIECTBYET I KAXKIOTO W3 MEPEUHUCICHHBIX
dbeHosoB?

3. OxapakTepu3yilTe NPOMBIILIEHHbIE CIIOCOOBI MOTyUYeHUS (DEHOTIOB.

4. Hanummure ypaBHEHUS peakuuil nmoaydeHus u3 oensona 2,4,6-tpudbpomdpenona.

5. deHoN HaA3bIBAIOT KapOOJOBOM KUCIOTOM. YKaKUTE MPUYUHY BO3HHUKHOBEHUS
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Ha3BaHUs. YKaXUTE PEaklMH, MOATBEPKIAIOIIMNE B3aUMHOE BIMSHUE TMAPOKCUIBHON
Ipynnsl U 0€H30bHOTO KOJIBLIA.

6. IlokaxuTe posib MHIYKTUBHOIO M ME30MEpPHOro 3(P(EeKTOB B pacmpeleieHUuu
AIIEKTPOHHOH MJIOTHOCTH B apOMATUYECKOM siipe (peHOJIa, Ha HAIIPABJICHUE U CKOPOCTh
peakuuid 3MeKTPOPUIBHOTO 3aMEIICHHUS.

7. C NOMOILBIO KAKUX PEaKUUA MOXKHO pa3lieuTh cMech (heHona U OEH3UII0BOrO
criupra?

8. Ilpm B3auMopeicTBuM BemiectBa A C TUIPOKCUIOM HaTpus oOpasyercs
[po3pauHbli pactBop conu B. Ilpu npomyckaHuu depe3 pacTBOpP OSTOW COJHU
YIJIEKUCIIOr0 ra3za BblAeNsieTcs HepacTBopuMoe coeauHeHue. C pacTBOpoM OpoMHOM
BOJIbI BelecTBO A 0Opasyer Oenbiii ocanok C, a ¢ XJIOPHBIM JKEJIe30M BelecTBO A JaeT
¢uoneroBoe okpammuBanue. HazoBute BemectBa A, B, C ¥ HamuumuTe ypaBHEHUS
pEaKIUH.

9. Hanmmmure ypaBHEHUs peaklnii, MPOTEKAIOMNX IPU B3aUMOIECHCTBHM:

a) GeHomnsATa HATPUSI U XJIOPAHTUIPUAA MACIISTHOU KUCIIOTHI;

0) n-Kpe30JsiTa HATPUSI C XJIOPITAHOM;

B) TUIPUPOBAHMS H-KPE30J1a;

r) peHomnsiTa HATPUA C XJIOPOCH30JI0M.

10. Kakoe coennHeHne noxy4uTcst Npyu TETPOBAHUM (PeHOJIa KOHIIEHTPUPOBAHHOMN
a30THOM KUCJIOTOU? '€ OHO UCTONIB3YyeTCs?

PABOTA 5. OKCOCOEAUHEHUA

Hean U3y4YeHHE XUMUYECKUX CBOMCTB ajbJAETUIOB U
padoThI: KETOHOB U UX
IPOU3BOTHBIX.
Texnuka BCe palbOThl TPOBOAUTH B BBITSHKHOM  IIKaQy.

0ezomacHoc [30eraTh momagaHusi pEakKTUBOB HA OTKPBITHIE yYaCTKH
TH: KOXKH U OJICKIY.

OnbiT Nel. KauecTBeHHas1 peakuysi HA OKCO-IPYIIILY.

B nBe mpoGupku nmomectuth 1o 8-10 kanenb GyKCHHCEPHUCTON KUCTOTHL. B onHy U3
HUX BHecTH | Karmutio pacTBopa (opmanbaeruna, B apyryro- | karmiio aneroHa. B
npobupke ¢  GOpMaIbIETHAOM pPacTBOpP TOCTEIIEHHO MPUOOpETaeT KpacHO-
¢uoneroByto okpacky. B mpoOupke c aneTtoHoM (QYKCHHCEpHUCTas KHCJIOTa HE
OKpAaIllUBaEeTCs.

[IpuMeuaHue: HEKOTOpBIE BEIIECTBA, UMEIOIINE albJACTHAHYIO TpyMNy (HAmpuMmep,
caxapa) 3TOM peakllu He AaloT.

OnbIT Ne2. Peakuus «cepedpsiHOr0 3epKaJjiay.
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B nBe mpoOupku, BbIMBITBIE 10%-HBIM pacTBOPOM IIENOYM MPU HATPEBAHUU U
3aTeM OMNOJOCHYThlE€ AUCTWIMPOBAHHOW BOAOW, BHECTH MO JABE KalUld pacTBOpa
HUTparta cepedpa u npudaBuTh 1o kamie 10%-noro pactBopa menoun. OOpazyromuiics
OyphbIil 0ca oK OKcuaa cepedpa pacTBOPUTH, 10OABUB U3OBITOK pacTBopa ammuaka (1-2
kamm). [Ipuwinte B nepByto npoOUpKy Karuio (opMmasiberuaa, BO BTOPYIO - CTOJIBKO
)Ke aneToHa. IIpoOMpKM MOCTaBUTh B cTakaH c ropsuei Bomoi (70-80°C). Bckope
BHYTPEHHSISI TIOBEPXHOCTb MPOOUPKH € (HOpPMANbAETUAOM MOKPOETCS HaIETOM
METAJTHYECKOTro cepedpa. ALIETOH 3TON peakIuu He JaéT.

Hanumure ypaBHEHHs peakiuil.

OnbIT Ne3. Peakuusi okcocoeJUHeHUH ¢ peakTuBoM DesiuHra.

Hanute B nBe mpobupku no 3 mi peaktuBa denunra. B ogny BHecTH 3 Karuum
pactBopa (GopMasiblieTu/1a, B APYTYIO- CTOJBKO ke areroHa. [I[poOupku mocTaBUTH B
KUTISIIYI0 BOJsIHYI0 OaHro. Bckope B mpoOupke ¢ dhopManbAeTHIOM CHHSIS OKpacka
ucyezaeT W oOpasyercs KpacHbli ocafok 3akucu meau (I). Muorma Ha cTeHKax
MpOOUPKH BBIACISIETCS JlakKe MeTajuinueckas Mmeab. Bo BTopoil mpoOupke HUKAKHUX
M3MEHEHHI He HAOII0qaeTCs.

PeaktuB @enmuHra CONEpPKUT KOMIUIEKC COJIEM BHUHHOW  KHCIOTBI M
JIBYXBJICHTHOW MEIU. DTOT KOMIUIEKC XOpOIIO PAacTBOPSAETCS B BOJE U OKpAIIUBAET
pactBop B cuHUM UBET. [Ipu B3auMOJEUCTBUM C ajbJeTHU/IaMU KOMIUJIEKC pacliaaeTcs,
JBYXBAJICHTHAsI MEJb OKHUCISICT albJIETU/Ibl B COOTBETCTBYIOIIME KHUCJIOTHI, a cama
BOCCTaHaBJIMBaeTCsl B rugpokcua meau (I) »xkenroro mpera, mepexoAsliuii B KPaCHYIO
3akuch Meau (Cu0).

Hanummre ypaBHEeHUs peaknii.

OmnbIiT Ne4. Peaknus aneToHa ¢ ruipocyjb(puToM HATPHS.

Ha mpenmeTHoe CTEKJI0O HaHECTH JBE KaIlJd HACHIIIEHHOTO pacTBopa Cyibdura
HaTpus, A00aBUTH | Karuilo aneToHa M pa3MellaTh KOHILIOM 3alasHHOTO Kamuuisipa.
Bckope MoxHO HaOMIOMaTh BRIMAJCHUE KPUCTAIIMYECKOTO OCaKa THAPOCYIHOUTHOTO
coeMHeHus aneToHa. [IpenMeTHoOe CTeKI0 MEPEHECTH MOJ MUKPOCKOII U paCCMOTPETH
KPUCTAJUIBI, KOTOPbIE TPEACTABISIOT COO0M HEMPaBHIBHONW (POPMBI YETHIPEXYTOIHHBIC
TaOTMYKH.

O OH O
| |
CH; -C"=0"+:S-0O«Na"->CHs-C—- S-0O —Na"
| | |l TUIPOCYIb(UTHOE TPOU3BOTHOE
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CH; OH CH; O

JloGaBbTe K OCaAKy KaIUIK PAacTBOpA COJISHOM KUCIOTHL. Ocanok ruipoCcyib(pUTHOIO
IIPOM3BOAHOIO ALlETOHA PACTBOPSIETCS.
OH O

|
CHi-C- S-O —Na*+HCl - CH;~C=0 + NaCl + H;O + SO;

| |
CH3 O CH3

OnbIT NeS. ITonyuenue iaodpopMa U3 aneToHa.

[Tomectuth B IpoOUpKY 3 Karumm pacTBOpa Moja B MOJUCTOM KaJIMHM M 5 Kameib
2H pactBOpa ruapokcuaa Hatpusi. PactBop oOecuBeumBaercs. K oOeciBeueHHOMY
pacTBOpy HOJHOBATUCTOKHUCIIOIO HATpHUsl J100ABUTH KAIUTIO alleToHa. MrHOBEeHHO 0e3
HarpeBaHWs BBHINIAJAET JKEJITOBATO- OEJIBIH O0CaJloK C XapaKTepHBIM 3armaxoM
nomodopma.

XHUMU3M Mpolecca:

I, + 2 NaOH — NaOI + Nal + H,O

CH; -C=0 +3NaOI - CH3; -C =0 +3 NaOH

| |
CH3 CIS

__________ r—-——

. CH;— Ci=®+NaOH — CH; —~ C =0 + CHI;
""""" | |
CIg ONa

OTta pCaKkirAa OYCHb YYBCTBUTCIIbHAA U HCIIOJIB3YCTCA IJI1 OTKPBITHA allCTOHA.

Bonpocwt u ynpasxcnenusn 011 camocmoameibHoil paoomot

1.  Hamummre crpykTypHble (OpPMYIBI COSAMHEHWH: MYpaBbUHBIN aJbICTHI;
MPOMTMOHOBBIA ATBJIETH; TPUXJIOPYKCYCHBIN anbIeTui, 2-METUJITNICHTOHANb, OyTeH-2-
anb; 3,3-AUMETUINCHTAHAb; aleToH; 2,4-TMMETHINCHTAHOI-3; 2- METHITNeKCaHOoI-3;
rekceH-5-OH-1; nTMMeTHIAI TIITYKCYCHBIN anbAeTrua; METUIIIPONII YKCYCHBIN allbJeru/;
MpONMWIOYTUIIKETOH; U30IPONII-TPET- U300YTUIIKETOH; OyTaauoH-2,3.

2. YkaxuTe OIMOKU B HA3BAHUSX:

a) IpoIaHalib-2;

0) OKTaHOH-1;

30



B) METHJINPONAHOH-2;

I') IUXJIOPTIEHTAHAIIb.

3. Hanummmure peakuuu MoyydeHus! MpoIaHais U 3-MeTUINEHTaHaId CIEIyOUUMU
cnocobamu:

a) OKHCIJICHUEM CIIUPTA;

0) U3 TUTrajoreHONPOU3BOHOTO;

B) CyXO# MeperoHHON KaJIbLIUEBBIX COJIEH.

4. Kaxue xeToHbI monyyaTcsi, €Ciii MOABEPrHYTh ruapatanuu no Kyueposy:

a) NeHTuH-1;

0) 3-meTun-0yTuH-1;

B) 3,3-AuMeTUITICeHTUH- 1.

5. HanumwuTe peakiuu rupoian3a JurajioreHonpou3BOAHBIX BOJAHBIMU

pacTBOpaMH IIEIOYEH:

a) 1,1-guxmop-2-MeTunoyTaH;

0) 3,3-1uxI0p-2-METUIITICHTaH.

6. Kakue coenvHeHus noxyvarcs npy MUpoJIu3e CIEIYIOMINX CoJield KapOOIOBBIX
KHCJIOT:

al s oo
1
1
I
Mm

|
-

o — s — €T

[Z1 N = E LS i )
£k
AMer
L]

[ A V'

7. Kakue coennHeHus moiay4yaroTcs Mpu OKUCICHUU:

a) Oyranoun-1;

0) OyraHoJI-2;

B) 2-METUI-NIEHTaHO-3?

8. Ha xakom atome yriepoja B:

a) TIEHTaHOJIE;

0) OKTaHOH-2

OyaeT HanOOIBITNI TTOJOKUTEIIBHBIN 3apsi?

9. UYem 0OBsICHSIETCS MEHBIIIAsI PEAKIIMOHHAS CITIOCOOHOCTh KAPOOHUIILHOM TPYIIIIbI

YKCYCHOTO aJIbJIETH/Ia 10 CPaBHEHUIO ¢ (hopmanbaeruaom?

10. ITloueMy B KETOHaX aKTUBHOCTh KapOOHUIBHOM I'PYIIIbI HUXKE, YEM B
anpaernaax”?

11. Tlomyuute 3-MeTHIILOyTaHAb JTFOOBIM CIIOCOOOM M HAMTUILIUTE JIJISi HETO
YPaBHEHUS PEAKIUH C:

a) CUHUJIBHOM KHUCIIOTOM;

0) C 3TUJIOBBIM CIIUPTOM;
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B) TUJIPOCYIb(MUTOM HATpPHUS;

I') TUAPUPOBAHUS;

1) C IATUXJIOPUCTBIM (pochopom.

12. C NOMOUIBIO KAKUX U3 TIEPEUNUCICHHBIX PEaKUU MOKHO MOIYYUTh HOJTyaleTallb:

a) peakiysl aJibJOJIbHOT'O IPUCOEIUHEHNUS;

0) B3auMOICCTBHE AJIbJETHIa CO COUPTOM (B PAaBHOM COOTHOIUEHUH) B KUCIION
cpexne;

B) B3aUMOJICHCTBHE aIbACTH/IA C U30BITKOM CIIMPTA B KUCJION Cpelie;

I') peakluy JeruapaTauu ajibI0JIs.

13. U3 atunanerunena noinyuute 0yraHoH. Hanummure 17151 HEro ypaBHeHHsI peakiiuii

c:

a) MATUXJIOPUCTHIM PocPopom;

0) CUHWJIBHOM KHCITIOTOM;

B) THJIPOKCUIIAMHHOM;

I') TUAPUPOBAHUS.

PABOTA 6. KAPBOHOBBIE KUCJIOTbI
Hean U3y4YCHHE (PU3NYECKUX U XUMHYCCKUX CBOWCTB

padoThI: KapOOHOBBIX KUCJIOT U UX MPOU3BOIHBIX.

Texnuka coOo1aTh OCTOPOXHOCTh npu pabore

0e30MacHOC KOHLIEHTPUPOBAHHOU CEpHOU KUCIHOTOU. [lomMHuUTB, yTO IIpH
TH: pabore C Ta300TBOAHOM TpPyOKOoW BO  u30exkaHuUE

3acachlBaHUS JKUJIKOCTH B PEAKIMOHHYIO TIPOOUPKY U
pa3OphI3TMBaHUs PEAKIIMOHHOM CMECH Ha JIMII0 U OJCKIY,
yOHpaTh TOPENKY HW3-TIOJI HarpeBaeMoil MPOOUPKH MOXKHO
JUIIL  TOT/Ia, KOrJa KOHEI[ Ta300TBOJHOW  TPYOKH,
OMYIICHHBIN B )XUJIKOCTh, Oy/IeT yaanéH u3 Heé.

OnbiT Nel. PacTBOpUMOCTH B BOJ€e Pa3JIMYHBIX KHCJIOT.

Tpu kamiM WM HECKOIBKO KPUCTALUIOB KaXKJIOW W3 HCCIEAYEMBIX KHCIIOT
HSHEPTUYHO pa3MelIaTh B MpoOupKe ¢ 5 KaruisiMu BoAbl. Eciu kuciaota He pacTBOpseTcs,
MpoOUpPKY HAarpeTh. ['opsiane pacTBOPHI OXJIAAUTh U OTMETUTDH BHITIAJCHUE KPUCTAILIIOB
KHUCJIOT, pACTBOPSIOIIMXCA TOJIBKO ITPU HATPEBAHUM.

OnbiT Ne2. Kuc/ioTHbIE CBOMCTBA KAPOOHOBBIX KHCJIOT.
1. B tpu mpoOupku BHectu mno 1 kamie 0,1H pactBopa yKCycHOM KHUCIOTHL. B
MEPBYIO MPOOUPKY A00aBUTH | Karuiro METUIIOBOIO OPaHXEBOI0, BO BTOPYIO- 1 Karito

32



JaKkMyca W B TpeThio- | kammo ¢enondranenHa. CrenaTh BBIBOJ O KHUCIOTHBIX
CBOMCTBaX KUCJIOT MO U3MEHEHUIO OKPACKU UHIUKATOPOB.

2. B mpoOupky moMecTuTh 2 Kalld pacTBOpa YKCYCHOW KHCIJIOTHI U J00aBUTH
HEeMHOro Maruus (ctpyxka). K oTBepcTHIO MpOOUPKH MOJHECTH TOPAIIYIO JIYYUHKY.
CnenaTh BBIBOJI O MPUPO/JIE BBIACIAIONIETOCs ra3a.

3. B npobupky Hanuth 2-3 kamnu 0,1H pacTBOpa yKCYCHOM KHCIIOTHI U J100aBUTH
HECKOJIbKO KpYNUHOK KapOoHaTa Hatpus. K oTBepcTHIO TPOOUPKU MOJHECTH TOPAILYIO
ayunHKy. Crenatb BBIBOABI O NMPUPOJE BbLAENsOMErocs raza. Cuenarb BbIBOA O CHIIE
HU3MIUX KapOOHOBBIX KUCIOT

Hanummure ypaBHEHUs peakiui.

OnpIT Ne3. PazyoxkeHue MypaBbHHON KHUCJIOTHI PH HATPEBAHUM C
KOHIEHTPUPOBAHHOU CEPHOM KHCJIOTOM.

B npobupky npuiauth 3 Kamiu MypaBbUHOM KHUCTOTHI, 3 KaIlljd KOHII. CEpHOMU
KHACTIOTHI U HarpeTh B IJIaMEHU cnupToBKHU. HabmionaTh BbIIENEHHE YrapHOTO rasa.
3akpbITh MPOOUPKY MPOOKOM C Ta300TBOJHON TpyOKOM M MOKeub ra3 (OH TOPUT
roiy00BaThIMU BCIIBIIIKAMHU).

Paznoxxenrne MypaBbHUHOM KHUCIOTHI IO JEUCTBUEM CEPHOU KUCIOTHI OTINYAET
€€ OT OCTaJIbHBIX KUCIIOT.

Hanummure ypaBHeHHE TPOTEKAIOIIEH PEAKLINY.

OnbiT Ne4. OkuciieHHe MypaBbHHOM KUCJI0THI IEPMAHTAHATOM KaJIUs.

B npobupky ¢ ra300TBOAHON TpyOKOH HaIUTh 2-3 MJI MypaBbHHOW KHCIOTHI, 2
MJI 2H CEpHOM KHCIIOTHI U 1-2 MJI HaCBIIEHHOIO pacTBOpa MepMaHraHara kainus. Konen
ra300TBOJHON TPYOKH TMOMECTHTh B MPOOHUPKY C W3BECTKOBOM Bojoil. HaGmromatsh
Mpoucxosiue u3MeHeHus:i (oOecupeunBaHue pactBopa KMnO4, mnoMyTHEHHE
M3BECTKOBOM Bonbl). Crenath BbIBOJBI 00 YCTOMYHMBOCTH MYPaBbUHOM KHCJIOTBI K
JNEUCTBUIO OKHCIIUTENEH.

Hanumure ypaBHEHHS peakiu.
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OnbIT NeS. ITosyueHue CJI0KHBIX 3(PUPOB.

B nBe cyxue npoOUpKH NPUIUTH MO 2 MJI 3THIOBOIO U M30aMUJIOBOTO CIHUPTOB.
3areM B HUX A00ABUTH MO 2 MII JIEASHOW YKCYCHOM KHCIJIOTBI, IIOCJIE YETO B KaXAYIO
npoOUpKy 100aBUTH MO 2 KAIUIM KOHL. CEpHOM KUCIOThl. CMech HarpeTh B TeueHue 10
MMHYT Ha BoasgHoit 6ane (70-75° C).

3anax 3¢upoB OyAeT paziuuarhcs Oosiee OTYETIUBO, €CIIM OCBOOOJUTH UX OT
MOCTOPOHHUX npumeceil. [[ns storo mo0GaBbTe B Kaxayro HOpoOupky mo 10 wma
HACBHIIIIEHHOTO pacTBopa IMoOBapeHHOW conu. JKuakocte B30oATaTh W JaTh €W
orctoaThcsl. OOpaszyercst JBa CIIOSi: BEPXHHM- CIOXKHBIA d(DUp M HUKHUNU- PaCTBOP
NOBAapEHHOM COJIM, CEepHas KHCJIOTa M YacTb HE IPOpPEarupoBaBIINX HCXOJIHBIX
BEILECTB.

3anuiuuTe XUMHU3M Ipolecca.

OmnbiT Ne6. I'uapoJins MbLIA U €ro HieJI0YHbIe CBOHCTBA.
K pactBopy Mbl1a npubaBuTh 1 Kamito ¢penongranenHa. PactBop okpammBaeTcs
B MaJIMHOBBIN LBeT. Hanmmmure peaknuro rupoian3a MbuIa.

OnbiT Ne7. ITonnyyeHre HEPACTBOPUMBIX KAJbLUHMEBbIX COJIEH BHICIIMX KUPHbBIX
KHCJIOT.
B mnpobupky momectuTh 2 Karum pactBopa Mbuta, 1 kammo 0,1H pactBopa
XJIOpHUa KaJIbIHs ¥ B300JITATh COAepKUMOe poOupku. Beimagaer Oeblii 0caiokK.
KanbiueBbie conu )KUPHBIX KACIOT (KaJbLIMEBOE MBLUIO) HEPACTBOPUMBI B BOJIE.
KanbureBoe MbU10 00pa3yeTcst IpHu MBIThE B )KECTKOM BOJIE.
Hanumure peakuuio oOpa3oBaHusl KaIbIMEBOW COJIU CTEAPUHOBON KHCIIOTHI.

OnbIT Ne8. BoiaesneHue CBOOOIHBIX )KUPHBIX KUCJIOT U3 MbLJIA.
B npo6upky momecTuTsh 3 MJI KOHIIEHTPUPOBAHHOTO PACTBOPa MbLIA, T00aBUTH 3
MJI 2H pacTBOpa CEPHOW KUCJIOTHI U CIIETKA HArpeTh B IUIAMEHH CHUPTOBKU. JKUIKOCTH
pacciauBaeTcsi, CBEpXy oOpa3yeTcsi MACIASIHUCTBIA CJIOM CBOOOJHBIX >KHUPHBIX KHUCIIOT,
KOTOPBIU MPU OXJAXKIACHUU 3aTBEPJAECBAET, BOJHBIA PACTBOP OCBETIISETCS.
Hanummure 3ty peakiuio.

34



Mbli12-COJIM BBICIINX NMPEAEIBHBIX U HENPEAEIBbHBIX OPraHNYECKUX KUCIIOT.
TBEpPHOE MBLIO- CMECH HATPUEBBIX COJIEN MAJTBMUTUHOBOU, CTEAPUHOBOM U OJICMHOBOM
KHUCJIOT.

B npoOupky 106aBUTh 3 Karau OpOMHOM BOJIBI U SHEPTUYHO B300ATAThH-
OpomHas Boga obOecuBeunBaercs. B cocTaB »UPHBIX KUCIOT, BBIACIIEHHBIX U3 MbLIA,
BXOJIAT U HETIPE/IENIbHbIE KUCIOThI, KOTOPBIE JIETKO IPUCOETUHSIOT OPOM 10 MECTY
JIBOMHOM CBSI3U:

Br
|
H - C - (CH,); - COOH H - C - (CH,);- COOH
‘ ‘ + BI’Q—) |
H - C - (CH,);— CHs H - C - (CH;);— CH;
|
Br
0JICUHOB8AS KUCIOMA oubpomcmeapuHosast
(yuc- uzomep) Kucioma

Bonpocwt u ynpasicnenus ona camocmoamenvHoii pabomul:

1.  Hanummure ¢GopmMynbl KHCIOT: 2-METWITeKCaHOBas; 2,3-IUMETHIIOyTaHOBas;
BaJIepUaHOBas; M30MacIsiHas; MIPOMUOHOBAS; METUIIU30IPONUITYKCYCHAS;
OTUMETWIATUIYKCYCcHas. HazoBuTe miepBble JBE KUCIOTHI 10  palUOHAJIbHOU
HOMEHKJIAType, a ABE MOCIEIHUE 10 CUCTEMATHUECKO.

2. Hanmmmre Gpopmyibl Bcex H30MepHBIX KUCI0T cocTaBa CsH 20:.

3.  Ha3zoBuTe KHCIOTBI, KOTOPBIE MOTYYaTCA MPHU OKUCICHUU:

a) 3-mMeTmIOyTaHOBAS;

0) STUIOYTHIIKETOHA;

B) IUATHIIKETOHA.

4.  Hamummure cXeMbl peakunil OJIy4YeHHUS MPOMAHOBOM KUCIIOTHI U3:

a) COOTBETCTBYIOIIETO TPUXIIOPIPOU3BOAHOTO;

0) anmprerumaa;

B) XJIOPAHTUAPU]IA;

') aHTUJPHUIA.

5. HM3noxute COBpEeMEHHbIE MPEACTABICHUS O CTPOCHUM KapOOKCHUIIBHOW TpYMIIbI.
OOBsicHUTE B3aMMHOE BIHUSIHUE THUAPOKCUIBHOM © KapOOHWIBHOM Tpymnm B
KapOOKCHJIbHOM rpymme.

6. Pacnonoxkute nmpuBeCHHbBIE 3/1€Ch KUCIOTHI B MOPSAIKE YMEHBIIEHUS KUCIOTHBIX
CBOMCTB: YKCYCHasl, TPUXJIOPDYKCYCHas, MypaBbUHAsl, yrojbHas, MOHOXJOPYKCYCHasl.
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OOBsicHUTE, C UEM CBSI3aHBI PA3IUYMs B CTEIICHH HOHU3ALUA KAPOOHOBBIX KUCIIOT.
7. Hanummre ypaBHEHUs peakKUul MEXAY:
a) macistHo# kuciaoTo u Na,COs;
0) 2,3-nuMeTnI0yTaHOBOM KUCIOTOM U aMMHUAKOM.
B) OyTaHOBOM KHCJIOTOM M MarHueM;
r) 2- METWJIOYTaHOBOM KUCIOTON U MATUXJIOPUCTBHIM (pochopom;
1) IPOMHUOHOBOM KUCJIOTON U XJIOPOM;
€) HaTPHUEBOH COIbIO 2,3-TUMETHUIITICHTaHOBOM KuciioTol u NaOH.
8. Hamummre ypaBHeHUS peakiuuu dTepuUKALUU, IPU KOTOPBIX MOTYy4aeTCs:
a) aTuiadopMmar;
0) STUIIOBBIN CIIUPT 2,3-TUMETUITNICHTAHOBON KHUCIIOTHI;
B) AMAIETATI TUIICHTJIMKOJIS.
9. HanummTe cxembl peakiuii Moay4eHus U3 MPOMaHOBOU KHUCIOTHI:
a) aHTUJIPUJIA;
0) XJIOpaHTUapHUIa;
B) aMU/ia;
T') 3TUII0BOTO dpupa.

PABOTA 7. YI'VIEBO/bI

Hean U3Yy4YEeHHE OCHOBHBIX CBOMCTB I'PYIIIBI IPUPOIHBIX
padoThI: BEIIECTB, BKIIOUAIOIIEH MHOTOATOMHBIE allbJIETU10- WU
KETOCIIUPTHI, a TAKKE HEKOTOPBIE MPOAYKTHI UX
IpeBpalleHu U KOHACHCAIIH.

Texnuka coOJII0/IaTh OCTOPOKHOCTH TpU padoTe ¢
0e30macHOC  KOHIIGHTPUPOBAHHBIMU KHCIIOTAMU U IIEIOYaMH,
TH: u30eraTh MomnajaHus UX Ha KOXKHBIC TTIOKPOBBI U OJICKTY.
MOHOCAXAPUBI

OnbiT Nel. JlokazaTeJbCTBO HAJTUMYMSA THAPOKCHIBHBIX IPYIII B IVIIOKO03€ U
OKHCJICHHE IVIIKO03bI THAPOKCHIOM MeIH B MPUCYTCTBUM MIET04YH (peaKkuust
Tpommepa).

a) Omkpoimue 8 2110Kk03€ 2UOPOKCUTILHBIX 2PYNN.

B npobupky nomectuts 0,5 mit 0,5%-ro pactBopa ritoko3sl 1 0,5M11 2H pacTBOpa
ruapokcuaa Hatpus. K nonydyenHoit cmecu 106aButh 1-2 kamnu 0,2H BOIHOTO pacTBOpa
cynbara menu (II), BcTpsaxHyTh copepkumoe mpoOupku. OOpa3yromnuiics BHavaie
roay0OBaThIil 0CamOK THAPOKCHUIA MEIAW, MTHOBEHHO pPAaCTBOPSETCS, MOJIy4aeTCs
MPO3payHBIN PACTBOP caxapara MEIW- AJTKOTOJISITA MEAH TIIOKO3bI, UMEIOIIHA CIa0yro
CUHIOIO OKpAaCKy.

Hanuinte ypaBHeHUE peakuuu. JTa peakius JOKa3bIBaeT HAJTUYHUE B YTIICBOJIE
HECKOJIbKUX THAPOKCHIIBHBIX T'PYIIM, PACTIOI0KEHHBIX PSIOM.
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0) Okucnenue 2noKko3oi.

K nomyueHHomy pactBopy A00aBUTh 1 M1 JAHMCT. BOJBI, 3aTE€M OCTOPOXKHO
HarpeTb B TEYEHUE HECKOJIbKMX MHUHYT Ha KHIsIed BojsHoM Oane. Ecim caxap
OKHUCJISIETCS, TO CHHSSA OKpacka pacTBOpa IpPH HArpeBaHMM NEPEXOJUT B 3EJIEHYIO a
3ateM wucuezaeT. OnHoBpeMmeHHO mosiBiasiercs kEntbid (CuOH), kpacHblii win
kopuuHeBbiid (Cu,0) ocanku.

XUMH3M TIpoLecca:

2 Cu(OH), —> [O] + 2CuOH ¥+ H;0

HCENMBLUL

2 CuOH — Cw0¥ +H,0

KpacHblU

Beiaesromuincs Kuciaopoa uAET Ha OKUCICHUE TIIFOKO3BI.

BoccTaHoBUTh coeMHEHUS JBYXBaJEHTHOM MeIuW B UICJIOYHOM PACTBOpE
CIIOCOOHBI JIUIIb T€ caxapa, KOTOPble UMEIOT B MOJIEKYJI€ CBOOOJHBIN TITHOKO3UIHBIN
TUAPOKCUIT WM CBOOOHYIO THAPOKCUIIbHYIO TPYIIITY, O3TOMY npoda Tpommepa yacto
NpUMEHSIETCS 11 0OHApYKEHHs B PACTBOPE BOCCTAHABIMBAIOIIMX CaXapoB.

IIpumeuanue: npu ucnonb3oBanuu n3oeiTka CuSO4 oOpazyercst u30bITOK
Cu(OH),, koTopsIit MOXeET naTh npu HarpeBaHuu CuO 4€pHOTo 1BETA.

OmnbIT Ne2. OkuciieHue ri10Ko3bl peakTuBoM PesinHrAa.

B mpo6upky Baectu 0,5 ma 0,5%-ro pactBopa ritoko3sl U 0,5 Ml peakTuBa
@®enunra. PacTBopsl nepemeniaTh ¥ OCTaBUTh HA HECKOJIBKO MUHYT B KUIIAILYIO OaHIO.
Bckope B mpobupke ucue3aeT CUHsS OKpacka M BbIMagaeT ocagok 3akucu meau (Cux0)
KpPacHOTO IIBETA.

OnbIT Ne3. OkucjeHne rJIlKo3bl AMMUAYHBIM PACTBOPOM OKCH/IA cepedpa
(peaknus «cepedPSIHOTO 3epKaJiay).

B cnemmansHO moaroroBiaeHHyr0 npobupky momectuth 0,5 mi 0,2H pacTtBOpa
HUTpaTa cepebpa u Imi 2H pacTBOopa rUJIPOKCUIA HATPUA. 3aT€M MO KalliiM MPUIUTh
2H pacTBOp aMMHMaKa JI0 pacTBOpPEeHHUs 0Opa3oBaBHIErocs ocaaka okcuaa cepedopa. K
nojiyueHHoMy pactBopy npwinth 0,5 mu 0,5%-ro pacTBopa TIIHOKO3bI M ITOCTaBUTH
npobupky B Oanto, Harperyio a0 60-80°C. Uepes HekoTopoe BpeMs Ha CTEHKaX
npoOupKu oOpasyercs OJEeCTAIUN CIONH METAINTMYECKOro cepedpa. DTy peakiuio AatoT
BCE MOHOCAXapHUJIbl.
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OnbiT Ne4, IBeTHast peakuusi Ha KeTo3bl (peakuus CenBaHOBA).

B3sate aBe npobupku. B nepByio BHectu 0,5MI1 TIIIOKO3bI, @ BO BTOPYIO CTOJBKO
xe (QpykTo3pl U mpubaBuTh K HUM 1o 0,5mMn peaktuBa CenuBaHoBa. [Ipobupku
MMOMECTUTh Ha HECKOJIbKO MUHYT B KHUIISIIYIO BOJIIHYIO OaHI0. B pacTtBope ¢ ¢ppykTo30it
MOSIBJIIETCSL KPACHOE OKpalllMBaHUE, OKpacKa MOCTENEHHO YCHJIMBACTCS, IMOSBIISCTCS
ocaiok. PacTBop TIIH0K03bI OCTAETCS O€CIIBETHBIM.

Peaktup CenmBaHOBa COJEPKUT KOHI[. COJSIHYIO KHCJIOTY W pe3opuuH. [lpu
HarpeBaHWU C KOHIIEHTPUPOBAHHBIMU MHUHEPAJIbHBIMU KHUCIIOTAMU MOJICKYJIbI KETO3
MOCTENIEHHO PAaCIIEIUIAIOTCS, 00pasys CMeCh pa3lIMYHBIX MPOJIYKTOB. B umcie mpyrux
BEIIIECTB OHU 00pa3yroT okcuMeTwihypdypon,
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KOTOPBIN KOHIEHCUPYETCSI C PEe30PIUHOM, 00pa3ys OKpalleHHOE COSAMHEHHE.

JTNCAXAPHIBI

OnbIT NeS. OkuciieHue aucaxapuaoB peaktupom deauHra.

Hanute B omny mpoOupky 0,5 min 1%- ro pactBopa caxaposbl, a BO BTOPYIO
CTONBKO k€ JIakTo3bl. [IpmbaBuTh k HUM 1o 0,5 mu peaktuBa @emunra. [IpoOupku
MOCTaBUTh HAa HECKOJbKO MHUHYT B KHUIIIIYIO BOAsHYyI0 OaHio. B pactBope,
COJIeprKallleM JIaKTO3y, OoOpa3yeTcss KpacHbId OCaJOK 3aKUCH MEIU BCIEICTBHE €€
OKHCJICHHSI B JIAKTOOMOHOBYIO KHCIIOTYy. B mpoOupke ¢ pacTBOPOM caxapo3bl
n3MeHeHui He Habmoaetcs (Ilouemy?).

Hanuimure ypaBHeHUE peakinu.
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OmnbiT Ne6. /lokasaTenbCTBO HAJIMYHMS TMAPOKCUIBHBIX TPYIII B caxape.
[lomectuTts B mpobupky 5 kanenb 1 %- ro pactBopa caxaposbl, 6 Kamnenb 2H
pacTBOpa rUAPOKCHUIA HATPUs U S- 6 Kanenb Bojbl. K moiy4yeHHOMY pacTBOpy 100aBUTH
I xaruto 0,2H pactBopa CuSQys. IlomydeHHBIN pacTBOp caxapaTa MEIU UMEET CBETIIO-
CUHIOIO OKPACKYy.

HECAXAPOITIOAOBHBIE IMOJIMCAXAPU/IBI

OnbiT Ne7. KMCJIOTHBIN THAPOJIN3 KpaxmaJia.
B 7 npobupok nomectuts 1o 0,5 mi1 oueHb pa30aBIeHHON, TOUTH OECIBETHOM
MOTHOM BOJIBI.
B dapdoposyro vameuky Hanuth 10 M1 KpaxmanbHOTro KieicTepa, J00aBUTh 5
MJI 2H pacTBOpa CEpHOM KHUCIIOTHI M IEPEMELIATH COAEPKUMOE CTEKISHHON MAIOYKOM.
[TocTaBuTh YalIKy Ha aCOECTUPOBAHHYIO CETKY U HAIPETh HA MAJICHHKOM IJIAMEHH.
Yepes kaxabie 30c oTOMpaTh TUNETKOM | Karuio pacTBopa U NEPEeHOCUTh B OUEPEIHYIO
npoOupKy ¢ oaHoi Bojoi. [locinenoBarenpHbie MPoObI OOHAPYKUBAIOT MOCTETIEHHOE
U3MEHEHUE OKPACKU IIPU PEAKLMU C HOIOM.
['maponus kpaxmana IpU HarpeBaHUM C pa30aBICHHBIMU MHHEPAIbHBIMU
KHCJIOTaMH MPOUCXOIUT CTYIIEHYATO ¢ 00pa3oBaHUEM OoJiee MPOCTHIX YIIIEBOIOB.
IlepBblii TPOAYKT THAPOJIM3a- DPACTBOPUMBIM Kpaxmall- C WOAOM JaceT CHUHEe
okpamuBanue. [Ipu nanpHelmeM rugponuse oopasyroTcs JEeKCTPUHBI- 0osiee MPOCThIe
HoJucaxapuibl, JaOIMKUe C HOAOM OKpacKy OT CHHE- (PUOJETOBOH 10 OpaH>KEBOIl.
ManbTro3a, a 3aTeM III0K03a HE U3MEHSIOT OOBIYHYIO OKpacKy Hoa.
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a) K KakuM IpyIlaM MOHOCAXapuJ0B [0 YUCIY aTOMOB YIJIEpoJa OTHOCSITCS 3TU
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COeIUHEHN?

0) Kakue U3 HUX SBISIOTCS aibJ03aMU, a KAKHE KETO3aMu?
B)  0003HA4bTE 3BE3/10YKAMU ACUMMETPUUYECKHUE aTOMBI YTIEPOa.
CKOJBKO IPOCTPAHCTBEHHBIX U30MEPOB UMEET KAXbIN U3 ITUX YIJIEBOJOB?
r) K kakomy psany (D wiu L) npuHanmexat 3Td MOHO3bI?
2. Hamummrte ¢popmynsl ontrudeckoro antunoaa D-ranako3sl 1 D-MaHHO3BL.
3. Yro takoe anumepsl? Hanmummre npoeKInOHHbIE (POPMYITBI MOHO3 SITUMEPHBIX

D-rmrokose.

4. Kaxkue u3 IMPHUBCACHHBIX I1ap COGI[I/IHCHI/Iﬁ SBJIAIOTCS DOHAHTUOMEpPAMH, a KaKHC
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5. B uyem 3akmtouaercs sBieHuwe Tayromepun? Hamuimure cxemy oOpa3oBaHUsA
[MUKIIMYECKON TMOoTyaneTanbHoil Gopmbl st pubO3bI, ME30KCHPUOO03bI U PUOYIIO3HI.

YKaXuTe rNTUKO3UIHBIN THIPOKCHUIL.
6. Ha mpumepe riaroko3bl U (PPYKTO3bI MOKWKHUTE KAaK IMOCTPOCHBI TEPEHO3HBIC U

¢bypano3nbie (OPMBI YTIEBOIOB.
7. Uro Takoe wmytaportanua? Yem oO0OBSICHSIETCS O3TO sBICHHE?

Hamunmire

TayTOMEpHBIE peBpamieHus D-GppykTo3s! u L-ramanTo3sl.

8. OcyliecTBUTE NpEeBpaALICHHUS:

a) kpaxman ® manbro3a ® rioko3a ® rIOKOHOBAsI KUCIIOTA,
0) nemtono3a ® nemioduosa ® riroko3a ® neHTaaneTaT TIIFOKO3bI.
11 Hanmuuiure peakuuto TUAPUPOBAHHUS
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a) MaHHO3HI;

0) PpyKTO3HI.
BynyTt nm 061a1aTh ONTHYECKON aKTUBHOCTBIO MOTYYEHHBIC CIIUPTHI?

PABOTA 8 XUMUUYECKHUE CBOMCTBA BEJIKOB

Hean U3Y4YEHNE XUMUUYECKUX CBONCTB OEIIKOB.
padoThI:

OnbIT Ne 1. OcaxieHue U pacTBOpeHHe 0€JIKOB.

Hanmute B mpobupky 2,0-3,0 M pactBopa Oenka. 3atem no6aButh k Hemy 0,50 mu
40,0 %-ro pactBopa »sTmioBoro crupra. K B3Becu Oenka mnpunuth 10,0-15,0 mn
TUCTWILTUPOBaHHOW  Bojabl. llepeMemaTh colepXMMoe TPOOUPKU  CTEKISTHHOM
MajJ04yKOM, a 3aTeM 3aKpbITh MPOOUPKY MPOOKOW U XOPOIIO €€ BCTPSIXHYTh. OOpaTUTh
BHUMaHUE Ha MOJYYEHHBIH pe3yibTart.

OnbIT Ne 2. Jlenatypanus (1oJiHOE OCaKAeHUe) 0eJIKOB.

Hanmute B nmpodupky 1,0-2,0 M pactBopa 6enka u 106aButh K Hemy 1,0-2,0 mut 96,0 %-
ro pacTBopa dTWIOBOTO cnupta. B mpobupky ¢ ocagkom 6enka npuiauth 10,0-15,0 mo
TUCTWITUPOBaHHOW  Boxabl. llepememiaTe  colepXKMMoe TPOOUPKU  CTEKISTHHOM
NaJOYKOM, a 3aTeM 3aKpbITh MPOOUPKY MPOOKON M XOpOIIO €€ BCTPAXHYTh. OOpaTuTh
BHUMAaHUE Ha MOJYYCHHBIN Pe3yIbTarT.

OmnbiT Ne 3 BuyperoBasi peakuusi.

Hamute B mpoOupky 2,0-3,0 Mn pactBopa Oenka u no6aButh k Hemy 1,0-2,0 mi
pacTBOopa ruapokcuaa Hatpusa, a 3atem 1,0-2,0 mn pactBopa cynbdara menu (II).
OOpatuTh BHMMaHHME Ha IIBET BBITIABIIETO OCAAKa. 3aTe€M HEOOXOAMMO TEpeMelIaTh
COJIEP’)KUMOE TPOOUPKH CTEKIISTHHOM MaIOYKOM U enle pa3 oOpaTUTh BHUMaHHE Ha IIBET
ocaJiKa.

OnbIT Ne 4. KcaHTONPOTEMHOBASA peaKIusi.
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Hamute B mnpobupky 2,0-3,0 M1 pactBopa Oenka u ao06aBute k Hemy 0,50 mi
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHL. OOpaTuTh BHUMAaHHE HA I[BET BHIMABIIETO
ocaaka. [To BOBMOXHOCTH COCTaBUTH CXEMBI MIPOUCXOIAINX PEAKITHI.

ITo pe3ynbTaToM mpojielaHHON paboThI CeIalTe BEIBOJBI O XUMHUUECKUX CBOMCTBAX
OEJKOB.

PABOTA Ne 9. WIEHTUO®UKAIIUA OPTAHUYECKUX COEJTUHEHUM

B Bamem pacnopskeHUM UMEETCsl CIIMPTOBKA U HA0Op PEaKTHUBOB:
OpoMHas Boja;

BOJHBIN pacTBOp NaxCOs;

BOJHBIN pacTBOp NaOH;

BOAHBIN pacTBOp CrSOy;

aMMUaYHBINA PacTBOP OKcUja cepedpa.

B YeThIPEX MPOHYMEPOBAHHBIX TMPOOWPKAX COAEPIKATCS CICAYIONINE BEIIEeCTBA:
dbopManuH, yKCycHas KHCIOTa, aHUIWH, ThulepuH. C MOMOIIBIO MPEII0KEHHBIX
pEareHToB OIpEACIUTh COJCpKaHWe Kaxaoh mnpobupku. Hamucate ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUN.

N

PABOTA 10. CUHTE3 IOJIMMEPOB

I_Ie.]]]) O3HAKOMJICHUC C JABYMA OCHOBHBIMU crocooamMu IMOJIYy4YCHUA
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padoThI: OPraHWYEeCKUX  CMOJ:  TpoIeccaMH  MOJUKOHACHCAUU U
MOJIMMEPHU3AINH; O3HAKOMJICHUE C BIUSHHEM YCJIOBHI TPOBEICHUS
mpolecca Ha ero pe3yabTarT.

Texnuka BCE OMBITH TIO CHHTE3y IMOJMMEPOB MPOBOJIUTH B BBITSHKHOM

oesomacHocTH: 1mKkady. CoOmomarh 0coOyI0 OCTOPOXKHOCTH IMpU padboTe ¢
MOHOMEpPAMHU, TMOCKOJBKY OOJIBITMHCTBO M3 HUX OTHOCATCS K
JIETKOBOCIUIAMEHSIOITUMCST  BemecTBaM. DEHON  BBI3BIBACT
XUMHUYECKHE  OXOTM  KOXHOIO  TOKpoBa. HarpeBanue
IPOBOAUTH TOJBKO HA BOASHON OaHe.

JKCIepUMEHTAJbHASA YacTh (2 yaca)

OmnbiT Nel. Cunre3 ¢penongopmManbaeruIHbIX CMOJI

®enondopmManbaeTUIHBIE ~ CMOJBI  TOJYYalOTCs B pe3yibTare  PEeakind
NoJIMKOHJeHcauu ¢enona ¢ popmanbaerugom. HaganbHoW cTagueit 3Toro mpoiecca
SIBJISIETCSI peaKIus coequHeHus GeHosa ¢ GopMaabIeruaoMm,

OH OH

@i’ﬂﬂfﬂ

2H

oH
i]+ cnfn_.-ij"mrﬁﬂ

CH,—OH

IPOIYKT KOTOPOM BCTYIAET BO B3aUMOJICHCTBHE C PEHOJIOM (TIPU U3OBITKE MOCIIETHETO)
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HJIN KOHACHCHUPYCTCA CaMOCTOATCIIBHO
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®enHon (B n30bITKE) ¢ GOPMATBIAETHIOM B KHUCIOW cpelie 00pa3yeT TepMOIUIaCTHYHbBIC
PacTBOPUMBIE HOBOJIAYHBIE CMOJIbI JIMHEHHOT'O CTPOEHUS
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OtHOcHUTENBHAS MOJIEKYJISIpHAs Macca HOBOJIauHOW cMoJibl HeBennka: 1000-2000 a.e.m.
HoBonaunbie cMOIbl IJIAaBKH, PACTBOPUMBI; OHU MPUMEHSIIOTCS AJIsI TPUTOTOBJICHUS
JIAKOB M MPECCOBOYHBIX MOPOIIKOB.
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B cayyasx nonukonaeHcanuu geHona (0e3 u30bITKa) ¢ popMaIbAeTUIOM B IIETOYHON
cpene o0pa3yroTcsi pPe30JIbHbIE CMOJIBI (PE30JIbI):

m{,ﬁmﬁ%_@r :

CH,OH CH

HOH o HOHC CH,OH
GH

Pe3011b1 pacTBOPUMBI B OPraHUYECKUX PACTBOPUTENSX, HAPUMEDP B ATUIOBOM CIIUPTE.
IIpu pacTtBOpeHHMH pe3010B O0pa3yroTCsl TaK Ha3blBa€Mble OAKEIUTOBBIE JIAKH, KJIEH
(manpumep, ket b®). Pe3onbl TepMOMIaCTUUHbI, MPU HATPEBAHUM OHU Pa3MTyYaloTCs
1 MoryT GopmoBatbes. [Ipu xpanenuu wim HarpeBaHuu pe3osioB 70 413° C B u30bITKe
dbopManpaeruia OHU MPEBPAILIAIOTCS B TEPMOPEAKTUBHBIE pe3UThl. PE3UThI HE TUIaBsATCS
U HU B 4YeM HE pPACTBOPSIOTCA. DTO OOBICHSETCS JalbHEHIIel MONIMKOHICHCAINEH
MaKpOMOJIEKYJI PE30JIbHOW CMOJIBI C BBIIEJIEHUEM BOJBI 32 CYET METHIIOIBHBIX TPYII U

OCH30JBHBIX sijiep. PE3UTHl UMEIOT TPEXMEPHYIO CETYATYIO CTPYKTYPY:
C Hﬂ_ [E T3
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a) Ilonyuenue H0601a4HOI CMOTTDL.

B npobupky momecture 10 xamenpb >kumakoro denona u 8 kamenb 40%-ro pactBopa
dbopmansaernna. Harpeiite cMech Ha BoAsHOM OaHe 10 pacTtBopeHus (penona. Yepes 3
MHUH BHECHTE€ B MPOOUPKY S5 Kameib KOHIEHTPUPOBAHHOM COJITHOM KHCIOTHI U
MPOAOJDKANTE HATPEBAHUE 10 PACCIOCHUS CMECH.

[IpoOupKy moMecTUTe B CTakaH ¢ XOJojaHOM Bojoi. Ilocie oOpa3oBaHHS YETKOM
TPaHUIIBI MEXTY BEPXHHUM CIIOEM BOJBI U HIXKHUM CJIO€M CMOJIBI CJICHTE BOY U OBICTPO
BBUICHTE CMOJy Ha cTeki0. HaOmrogalite 00pazoBaHue TBEPIOTO MPOAYKTA.

HcnbiTalite 00pa30BaBUIyIOCS HOBOJIAYHYIO CMOJIY Ha paCTBOPUMOCTB:  a) B BOJI€; O) B
alleTOHE.

0) Ilonyuenue pe3ovHoil cMOIbL.

B mpobupky momectutre 10 xamens sxkumkoro ¢denona u 10 kamens pacTBopa
dopmanpaernna. K momydeHHOMY mpo3payHOMYy pacTBOpy no06aBpTe 0 Kamenb 2M
pacTBopa aMMHaka M MOMECTUTE MPOOUPKY B KUIISILIIYIO BOJASAHYIO OaHIO MPUMEPHO Ha
30-35 muH.

[locne Toro kak >KMAKOCTh B MPOOHPKE pacciaouTcs (BEPXHHUM CIOW BOJA, HUKHUU -
pe30J1), BRIHBTE MPOOUPKY M3 BOJASHOW OaHu M oxiaauTe ee. (CreiiTe BEpXHU CIIOU
BoJibl. Jl00aBbhTE K CMOJIE HEMHOTO TAaHOJIa M HarpeuTe MpoOUPKY B BOASHOM OaHEe 10
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pacTBOpeHHsI CMOJIbL. BpuieiiTe 00pa3oBaBIIMIiCS CHOUPTOBOM JIaK Ha  CTEKJIO.
Habmionaiite Ha cTekie mocie MCHapeHusi CIUpTa oO0pa3oBaHWE MPOYHOM TISTHIIEBOU
TUICHKH.

[Tpu opopmieHnn pe3yapTaTOB OMBITOB OTBETHTE HAa BOMPOCHI.

Kakoit mporiecc nexur B OCHOBe MoiydeHHUs (HeHoadopMalbIEeTUIHbIX CMOJT -
MOJTUMEPH3AIHsI WK MOJMKOHAeHcanua? B 4em pasHuila MeXAy dTUMH Tporeccamu?
[Ipu kakux ycloBHUSX mpolecca oOpasyercd: a) HOBoOJAayHas cMmoja; 0) pe3osibHas
cMmona? YKaKuTe OCHOBHBIC CBOMCTBA TUHEHHBIX M MMPOCTPAHCTBEHHBIX MTOJIUMEPOB.

OnbiT Ne2. CuHTe3 aHWIHHOGOPMAJIbAETHIHON CMOJIbI

KonzmeHcanysi aHWIMHA C (OPMAJIBAETHAOM B HEHTPAIbHOM WM CIa0OMIETOYHOM
paCTBOpe HpI/I 3KBI/IMOHeKy.H$IpHOM COOTHOIICHHNHN KOMIIOHCHTOB UACT 110 CXCMC:
1. CéHsNH> + CH20 — H20 + C¢Hs — N = CH»

2.
i, M
3C5H5 _“=CH’+E[cﬁH5_If_(fHE]+HEEE —N H—CﬁHs
H: {'.'.’JH
H” hll ~H
CeHs

OO6pazyromuiicss TPOAYKT PEaKIMi MOKHO pacCMaTpUBaTh KaK HHUKIUYECKUNA TpUMED,
noydaroniuiicss u3 Tpex mosiekys Mmonomepa CsHs — N = CHy,
Ecnu mpoBoauTh mpoiiecc B KUCIOM cpene ¢ M30bITKOM (GopMabaeruia, peakius uaer

110 cxeme MOJIMMEPU3aLUN c oOpa3oBaHHEM BBICOKOMOJICKYJIIPHOM
aHUIMHOGOPMATBIETUIHON CMOJIBI, CXOTHON ¢ OaKEITUTOM:
—N—CH,—
# CH—N=aCH; — f

CsHs

Ilomecture B mnpobupky 10 kanens anunuHa u 10 kanmens 40%-ro pactBOpa
dopmanpaernna. 3akpoiTe MpoOUPKY MPOOKOH U, IEPEeMEeIInBasi KUIKOCTh, TOOEHTECH
obOpasoBanus Oenoro ocanka. [IpomoiiTe ocamok BOAOW M METaHOJIOM (JCKaHTAIIHEH).
JloGaBbTE K BIAXKHOMY OCAJIKy 5 Kareib JISISTHONW YKCYCHOW KHCIIOTHI U HATPEUTe CMECh
B MJIaMeHU ropenku. CMech OKpalIUBAaeTCs B KENTHIA MM OpaHkeBbId 1BeT. [locie
CIUIaBJICHUS MOJTYyYaeTCsl IPO3pPAYHbIN MOJIUMED.

[Tpu odopmieHnn pe3ynbTaTOB OIBITA OMHUIIATE BHEIIHWA BUJ MOJMMEpPAa U OTBETHTE
Ha BOIPOC: KaK BIUSAIOT YCIOBHS NPOBEACHUS pPEAKIMU Ha COCTaB W CBOWCTBA
MOJY4aEMBIX TTOJTUMEPOB?
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OmnbiT Ne3. JlenmosnmMmepu3anusi MOJIMMETHIAKPHIATA

[lonumeTunMerakpunaaT - OpPraHUYECKOoe CTEeKJIO (TUIEKCUINac) - MOJydaercs MpHu
MOJIUMEPU3AIIMA METHUIIOBOTO d(Hpa METaAKPHIOBOW KHUCIOTHI (METHJIMETAaKpUiIaTa) B
npucyrcTtBun uHunmaropa (nepokcuaa oenzouna CcHs—CO—O—O—CO— Cg¢Hs) u
MPECTaBIsAECT CO00M OECIBETHYIO TPO3PAUYHYIO MACCY:

COOCH, ?OOEHH
3 CH,
"
FLETEE B IE THE I TNT I OO TE THDA T TARTRL TAT

[Ipu 573 K nonuMeruiameTakpuiaTr JENOJUMEpPU3YETCs C 00pa3oBaHUEM HCXOJHOTO
MOHOMEpPAa METUIIMETAKpUIIATA.

HeMHOTO M3MeNnbU€HHOrO OPraHUYecKOro CTeKiIa MOMECTHTE B MPOOHUPKY, U IJIOTHO
3aKpolTe ee MpoOKOM C Ta300TBOJHOM TpPyOKOM, COEAMHEHHOW C TpPYyOKOM-
XO0JIOIUIBHUKOM. OMyCTUTE KOHEI| TPYOKU-XOJOAMIbHUKA TIOYTH JI0 JIHA B MPOOUPKY-
NPUEMHHUK, OXJIaXKIAEMYIO BOJIOM CO CHETOM.

PeakunonHyto npoOupKy Harpeite B IJIJaMEHHM TOpPEJIKH, CHayalaa OCTOPOXKHO, 3aTeM
cwibHO. HarpeBanue BeayT A0 MOJHOW JEMOJIMMEpPU3ALMH MTOJUMETHIMETaKpwiIaTa. B
IpUEMHUKE cOOMpaeTcs XKUAKOCTb XKEJITOBATOIO [[BETA - METUIMETAKPUIIAT.

B ocTeiBUIyl0 mpoOMpPKY C MONY4YEHHBIM pPACTBOPOM J00aBbTE IOCTENEHHO IpU
BCTPAAXUBAaHUU HECKOJIBKO Kamenb OpoMHOM Bozabl. bpomHas Boga oOecrBeuunBaercs,
YTO yKa3bIBAECT HA HAJIMYME IBOMHOM CBA3U B MOJIEKYJIE METWIMETAKPHIIATA.

[Tpu ogopmieHnn pe3yapTaToOB OMbITa 3aNUIINTE (GOPMYIY MOIUMETUIMETaKpHUIaTa U
YPAaBHEHHME  pEAaKUUU  JENOJIMMEpU3alMU.  3alUIINTEe  YpPaBHEHHE  pEaKIUu
B3aMMOJICHCTBUSI METUIMETakpuiaaTta ¢ OpomHOW Bomod. CocTaBbTe ypaBHEHHE
pEeakIny IOIYYEHUSI MOHOMEpPA M3 COOTBETCTBYIOIIMX KHUCIOTHI M cnuprta. HasoBute
BCE BEILIECTBA, yUYACTBYIOIINE B PEAKIINH.

BOITPOCHI U YIIPAJKHEHMUS JIJISI CAMOCTOSITEJIBHOM PABOThHI
IIpeneabHbie YyIrieBOAOPOAbI (AJTKAHBI UJIN Napa(uHbI)

1. Hamumure cTpykTypHBIE (GOPMYIBI CIEAYIONIUX YIJIEBOJOPOAOB U YKAKHUTE
MepBUYHBIC, BTOPUYHBIC, TPETUYHBIC M YETBEPTUUHBIC aTOMBI yIJIepojia B MX COCTaBe:
a) 2,2 — agumetwnnpomnaH; 0) 2,3,4,5 — Terpametrwirekcad; B) 3 — MeTwi1 — 3 —
ATUWINEHTaH; T) 2,3 — AUMEeTUI — 4 — IPOMWITEITaH.
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2. Hanumure  cTpykTypHble (QOpMyiabl ¥  HAa30BUTE IO  PalMOHAIBHOU
HOMEHKJIATYpe CIEIYIOIIUEe YTIeBOAOPOAbL: a) 4-MeTwirentan; 0) 3- METUIOKTaH; B)
2,2,3-tpumeTiniOyTan; T)  2,5-auMmerun-3-sTuiarekcad;  a) - 2,2,4-TpuMeTui-3-
ATUINEHTAH; €) 3-MeTu-4-U30MPONUITEIITaH.

3. Ckonbko THOpUIHBIX 00JaKOB (B CyMME) HMMEIOT aTOMBbl yriepoia B: a) 2-
MeTui0yTaHe; 0) nponane; B) 3-MeTUI-3-3TUINEHTaHE?

4. Hanumwure CTpyKTypHble (GOPMYJIBI M  HA30BUTE IO CHCTEMaTUYECKOM
Homenknarype (MIOITAK) cnenyromue yriaeBoAOpOIbl: a) TpPUMETUITUIMETaH; O)
METWIUATUIMETAH; B) IPOMWI-8MOop.-OyTUIMETaH.

5. Vkaxute OmMMUOKM B Ha3BaHUAX CJCAYIONIUX YIJIEBOJAOPOAOB: a) 2-3TWUII-3-
u3onponwirekcan; 0) 1,3-aumetun-5-stunrekcad; B) 4,4-TUMETWINECHTAaH; T') 6-METHII-
2,6-IUATUIITEIITaH.

6. Hanumure CcTpykTypHble (GOpMYJIbl W HA30BUTE IO CHUCTEMAaTHYECKOU
HOMEHKJIAType CJEAYIOIIUE COSAMHEHHUS: a) TUMETHWIITUIMETaH; 0) TeTpadTUIMETaH;
B) JIUMETWJIM3OMPONWIMETAaH; T) ASTUIJAUU3ONPONWIMETAH; 1) OyTHI-8mop.-0yTui-
mpem.OyTUIIMETAH; €) STWINPONUIU30NPONUIMETaH; XK) AUITWI-mpem.-OyTUIMETaH;
3) TPUMETUII-6MOpP.-OyTUIIMETaH.

7. Hwxe mnpueneH psa Gopmyll. YKaKUTE CKOJbBKO COCIMHEHUN O003HAYECHO
3TUMU HOpMYyJIaMu:

H3C CH3 H3@
BC - C - | CHs3
CH; CH; H;C C
H3C CHS
I
CH; CH;
7\ | o
HsC, CH; CHs
CH3  \ C
H;C
H

8. Ckonbko n3omepoB coctaBa CgHig MOkHO BhIBECTH U3 (hOPMYJIBI renTaHa

H;C - CH; - CH, — C — (CHas)3, mobasnsas onny H3;C —rpynmy BmecTo atoma
Bozopona, Ho He 3arparuBasi C-C cBszeit? Hamumure ux cTpykTypHBIE (DOPMYIBI U
HA30BUTE MO CUCTEMATUYECKON HOMEHKJIIATYpE.

9. Hammmure cTpykTypHble (GOPMYJIbl  H30MEPOB  OKTaHA,  COJIEpKaIIue
YETBEPTUYHBIE ATOMBI YIJIEPOJa U HA30BUTE UX.

10. Ankan CeHi4 MoxeT ObITH TIOTydeH BoccTaHoBieHneM (Zn/HCI) Tonbpko U3 aByX
ankunxsnopuaoB (CsH3Cl) u ruapupoBanueM Toiabko u3 1Byx ainkeHoB (CsHz). KakoBa
CTpPYKTypa ajkaHa?

11. YkaxwuTe Tpu criocoba nonydenust OytaHa u 2,4-TMMETHITICHTaHA.

12. Tpu pa3nuuHBIX aJKEeHAa MNpPHU KATAJTUTUUYECKOM THAPUPOBAHUM OOpazyloT 2-
MeTuw0yTaH. Hanuiure ypaBHEHHS peakimii.

13. 2-meTHinponad MOJABEPTHYT XJIOPUPOBAHUIO, CMECH MOHOXJIOPIPOU3BOIHBIX
oOpaboTana MeTauiMyeckuM HatpueM. Kakue yrieBoopo/ibl MOTYT ObITh MOJIYYEHBI B
pe3yJIbTaTe 3TUX PEaKLnil?
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14. Yrnesonopon CsHjz oOpasyer TpeTUYHOE HUTPOMPOU3BOTHOE. YCTAHOBUTE €r0
CTpOEHHUE.

15. Kakoit o0beM MeTaHa MOXKHO TOJYYUTh W3 25T 0€3BOJAHOTO YKCYCHOKHCIIOTO
HaTpus?

16. ITonyuute peakiueit Bropua cienyroimiue yrieBOAOpOIbI: a) H.-TIEHTaH; ©0) 2-
METWIINEHTaH; B) 3-METUINEHTaH, T) u300yTa"; na) 2,2-nuMeTWIOyTaH; ¢€)
reKCaMeTUIIATAH.

17. CunTe3upyiiTe cienyioumme yrieBoAopoAbl: a) 2-MeTWwineHTad; ©0) 2,3-
TUMETUNIOyTaH; B) 2,5-TUMETHITeKCaH.

18. CH;COONa cmaBunu co menodbto. Ha opraHnueckuil NpOAYKT pEaKLHUH
NOJIEiCTBOBANIM OJHOW MOJIEKYJION rajoreHa, mpoBenu cuHTe3 Biopma c 2-xmop-3,3-
TUATUITeKCaHOM. Hanummre cxembl peakiuii 1 Ha30BUTE MTPOMEKYTOUHBIE MPOAYKTHI.

19. Hanumure cxembl peakiuii, ¢ MOMOIILI0 KOTOPBIX MOXHO MOJAYy4YuTh 2,2,3,3-
TETPaMETUIIOYTaH.

20. Haiinure monekyspHyio (opmyny BemecTtBa cozepsxkauiero 80% yriepoaa u
20% Bonopoaa. [InmoTHOCTH mapoB 1O BOJOPOAY paBHa 15.

21. Halimute MoJekyspHyo GopMyily BElIeCTBa, €CJIU U3BECTHO, UTO MPHU MOJTHOM
cxuranuu 13,8 r ero nonyumnu 26,4 r yriekucioro raza u 16,2 r Boasl. InotHOCTB
napa 1o BoJI0poAy paBHa 23.

22. Halimute MoJieKyJsapHY0 GOpMYITy YIJIEBOAOPOa, €CIU MPHU CKUranuu 4,3 T ero
obpazoBanoch 13,2 r CO,. [TnoTHOCTE Mapa 1mo BoOPoy paBHa 43.

23. Haiinute MosexynspHyto GpopMyity BemiecTsa, coaepsxamiero 77,4% C, 7,5% H u
15,1% N, ecii IIOTHOCTH €ro MapoB MO BO3ayXy paBHa 3,21.

24. Haiinute mpocreie (GopMysbl BEHIECTB, UMEIOMIMX CIEIYIOUUN COCTaB: a)
52,1% C, 13,1% H, 34,8% O; 6) 20% C, 6,67% H, 26,67% O, 46,66% N; B) 54,5% C,
9,15% H, 36,32% O.

25. O6pazen BemectBa Maccort 3,1 T coxrim u nonyunnu 4,4 r CO;, u 2,7 r HO.
MonekymnspHas Macca BemiecTa 62, KakoBa ero MoJICKyJsspHas ¢hopmysa?

HenpeaeabHble yriieBoa0poabl (aJIKeHbl, IMEHbI U AJIKUHbI)

26. Hammumure cTpyKTypHBIE (OPMYIIBI CIEAYIONUX COSTUHEHUN M HA30BUTE UX IO
CUCTEMATHYEeCKON HOMEHKJIATYpe: a) CUMM.- STHWIM3OTPONWIATUIIEH; 0) Hecumm.-
ATUIIN30IPONUIIATUIICH; B) CUMM.-A30TPOTUII-mpem. -0y TUIITUIICH, r)
JTUMETUIIALETUIICH; 1) TUU30IPOINUIIAIE TUIICH.

27. Hammumurte CTpYKTYpHBIE (POPMYIIBI CICTYIONINX COSTUHEHUH U HA30BUTE WX TI0
palMOHAIBLHONM HOMEHKJIAType: a) 3-3TWiIneHTeH-2; 0) 2,2,5- TpUMETUITeKCeH-3; B)
2,3, 4-TpuMeTHiINIeHTeH-2; T) 2,2,3,4- TeTpaMeTWINEeHTeH-3; 1) 3-METWINEHTUH-2; €)
2,5-nuMeTHnTeKCcuH-3; k)3,3- TuMeTIIOyTHH-1; 3) 2,2,5-TpuMeTUITeKCHH-3.

28. Hanumiure CTPYyKTypHbie (QOpMYJIbl BCEX aIMKIMYECKHX YIJIEBOJIOPOJIOB,
COJZIEpIKAIIMX 5 aTOMOB YTJIEpO/ia U HA30BUTE UX MO PAllMOHATIBHON U CUCTEMATUYECKOU
HOMEHKJIaTypaM.
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29. CKOJIBKO - U G-CBSI3€M COAEPIKUTCS B CIAEAYIONIUX COSTUHEHUX: a) OyTeH-1; 0)
nponeH; B) 3,3-muMeTwiokTeH-1; r) Oyrtun-2; n) 3,3- aumetunoytus-1; €)2,2,5,5-
TETPaMETUITE€KCUH-3?

30. CkoJibko THOPUIHBIX 001aKOB (B CYMM€) UMEIOT aTOMBI yIiepojia B COCTaBE: a)
2, 7-nuMeTunokTen-3; 6) OytuHn-1; r) 3-metunrekcanuen-1,5; 1) 3,3- TMUMETUIOKTHH-
1?

31. IIpuBenuTe cxembl peakuuii moy4yeHus: 0yrena-2 u3 oyrena-1.

32. Ilpennoxxute CXeMbl CUHTE3a COCAMHEHUN, HUCIOIB3Yys TOJHKO HEOPTraHUYECKHe
peakTuBbl: a) OyTuHa-2 U3 OyTtaHoina-1; 0) rekcaguena-2,4 u3 OPOMHUCTOrO ajiuja; B)
rekcaaveHa-1,5 u3 mnpomnusieHa; r) 2- METWINECHTeHA-2 U3 2-METWINeHTaHa; 1) 3,4 —
TUMETUITeKCeHa-3 u3 2-0pom-3,4-1uMeTUIIreKcaHa; €) u30npeHa u3 3-MeTmi0yTaHoIa-
1.

33. Kakue coenuHeHHs 00pa3yrTCs MPU HAarpeBaHUM C KOHI[. CEPHON KHUCIOTOU
CIeNyIOUIMX CIHUPTOB: a) mpomnaHoiy-1; 0) 2-meTwinponanon-2; B) 2,3-TUMETHI
OyraHomn-2?

34. OcyuiecTBUTE CIEAYIONIME MPEBPALLICHUS :

2-ioa-2-metmnn0oy ran—=+KOHcrp—A-tHCl B +Na C.

Hazosute BemectBa A, B, C.

35. Kakue mpoyKThl TOJy4aTcsl IPU O30HOJM3E YIJIEBOJAOPOJAOB TUICHOBOTO PsJia,
UMEIOIINX MOJIeKysipHyto Gpopmyny C4Hg?

36. Kakre npoayKThl MOJydaTCs, €CIM Ha CICAYIOIUE YriIeBOoAoponabl: a) 3,3-
TUMeTUIIOyTeH-1; 6) 3-MeTUIneHTeH-1; B) rekceH-2 -, MoJIeCTBOBATh XJIOPOM, a 3aTeM
U30BITKOM CIIUPTOBOTO PacTBOpA IIETOYH ?

37. Hanumure ypaBHEHUs] peaKIui: a) THAPUPOBAHUSI TeKcuHA-3; 0) mpem.-
oyrunanerwieHa ¢ HCN; B) 6pomupoBanus ousmop.-OyTuaaleTUiIeHa; T) alleTUIeHa ¢
metanosioM (B mpuc. KOH); 1) nponua ¢ H,O B npuc. HgSO4 (p.Kyueposa).

38. Onpenenure ctpoeHue BeniectBa cocraBa CsHip, KoTOpoe Mmpu KaTaIUTHYECKOM
TUAPUPOBAHKUM JaeT 2-METUIOYTaH, a Mpu ruApoOpomMupoBannu B npucyTctBuu H,O; ¢
nocienywmei obpabotkoir Hatpuem (peakums Bropma) npuBogutr ko 2,7-
TUMETHIIOKTaHY.

39. Hanumure cTpykTypHyro ¢opmyny BemectBa coctaBa CsHg, xotopoe
oOeclBeurBaeT OPOMHYIO BOJIY W BOJHBIM pacTBOp MEpMaHTaHATa Kausi, OKHCIAETCS
XPOMOBOM CMECHIO B YKCYCHYIO M TIPOITMOHOBYIO KUCIIOTHI, 2 C aMMHAKaTOM cepedpa He
pearupyer.

40. Kak noiay4uTh U3 U30MPONUIITUICHA TPUMETUIITUICH ?

41. Kakoe BeIIecTBO M B KAKOM KOJIMYECTBE MOIYUYHUTCS U3 1T kapOoHATa KajablUs B
pe3yiabTaTe CIeayoIUX TpeBpalleHU:

CaCO3 —CaCz—  GH>=H,0 [HgSO4] X.

42. CKoIbKO NPOLEHTOB IF'eKCeHa-1 COMepKUTCS B CMECU C TEKCAHOM, €CJIM 5T Takoi
cMecH TprcoeauHseT 8t 6poma?

43. JleficTBHEM KaKMX PEareHTOB MOYKHO OCYIIECTBUTH CIEAYIOIINE IPEBPALICHHUS:

—CH;3-CO-CH3 |
CH;-CH,-CH»Cl— CH3-CH=CH; — CH;3-CHBr-CH,Br— CH3-C=CH ?

—>CH3—CHBI‘—CH3
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44. Kakoil TeTpaxJIOpaJKaH MOJ JIEUCTBUEM LHMHKOBOW IIBUIM IIPEBPALIACTCS B
NeHTaanueH-2,3?

45. Kakoe crtpoenne umeer aueH CsHg, eciu mpu ero o3oHonmze o0Opasyrorcs
(dopManbaeru, yKCyCHbI! ainbAeruj] U TIIMOKCalb?

46. Jlns moaHOro rugpupoBaHus 2,8 T HEHACBIIMIEHHOIO YIIeBOAOPOJa, UMEIOUIEr0
MoJeKyIsipHyto Mmaccy 140, 3atpaueno 448 miu Bojgopojna (ycioBusi HopMmaibHbIe). K
KaKOMY F'OMOJIOTUYECKOMY PSAJly OTHOCUTCS yTIA€BOAOPO?

Faﬂorennponmonnue AMUKIUYECCKHUX YIJIEBOI0PO/I10B

47. Hanumure CTPYKTypHBIE (OPMYJIBI CIEIYIONUX COCAMHEHUM: a) 2-xJop-1-
Honmpomnan; 0) 2,2-aubpomnponan; B) 1,2-auxnopOytan; r) 3-xju0p-2-MeTuiaOyTaH; 1)
3-6pom-2,5-numeruirekcar; €) 2,3,3-tpuOpom-2-metmnOyran; x) 3,3-puxmiop-2,2-
IUMeTWInenTen-4;  3)  l-xymop-2-metunOyraauen-1,3;  u)  1-xyop-2-6pom-3-
METUJITIEHTeH-1; K) 3-OpoM-2,3-muMeTHIreKceH-5; 1) 3-xJjop-3-MeTuinenTaaueH-1,4;
M) 3-iioanponuH-1.

48. CKOJIbBKO HM30MEPOB HMEET MOHOXJIOPIPOU3BOJHOE  3,3-IMMETUIITEKCaHA.
Hanumwure ux popmMyssl 1 HA30BUTE.

49. VkaxxuTe MyTh CUHTE3a M PEAreHThl JJIsSl MOJIyYeHUs 2,2-auxsopnponaHa u 2,2-
TUXJIOP-3-MeTHJIOyTaHa U3 COOTBETCTBYIOIINX aJTKCHOB.

50. Hamumure cxemMbl peakuuid M yKaXATE PEareHThl IS  OCYIIECTBICHUS
CJEAYIOIINX MPEBPALLICHHI:

a) 4,4-numeTtunnenTeH- 1 — 2,3-nuxiaop-4,4-IMMETWITNICHTAH;

0) 1-6pom-3,4-numeTmiimentad — 1,2-1uOpoM-3,4-TUMETHIITICHTaH;

B) 1,1-mubpomOyTan — 2,2-1uxnopOyTaH.

51. Kakue BemiectBa 00pa3yroTcs IpH ICUCTBUM XJIOpa Ha:

a) rekcaauen-2,4; 6) 2-mertunrexcaauen-1,3?

52. I3 kakuX BEIIECTB WU MPU IMOMOIIM KAKUX PEAreHTOB MOKHO TOJYyYHUTh: a)2-
OopommenTaHn; 0) 1,2-qubpommponan; B) 1,3-nubpomiponan; ) 2-xi10poyTeH-27?

53. Ucxons u3 kakux coequHeHuit ynobnee Bcero nomyuuTh: a) CoHsBr; 6)CoHsBr;
B) CH3-CCl=CH,; r) CH,Cl-CH=CH,?

54. CkoJIbKO TpaMMOB OpoMHUJIa MOTy4HuTCs: pu AeiictBun 4 r 6poma Ha 10 T 20%-
HOT'O pacTBOpa CJIEAYIOIINX COEIMHEHHII: a) TeKceHa-1; 0) HoHeHa-4; B) u3o00yTuieHa?

55. Kakue BemiecTtBa 00pa3yroTCs NpU MPUCOSAUHEHHH OPOMHCTOrO BOJOpOAa K
KaXXJIOMYy U3 U30MEPOB OyTHIIEHA?

56. OcylecTBUTE MPEBPAILICHHUSL:

a) CaO—>CaC2—>C2H2—>C2H4—>C2H5C1;

6) CszOH—>C2H4—>C2H6—>C2H5BI‘.

57. Xn0pnpou3BOIHOE MPEEIbHOr0 YrieBOJ0PO/ia UMEET MOJIEKYJsIpHbIN Bec 237.
[IporieHTHBIN cOoCcTaB ATOTO coeAuHEHHs ciaenyronmii: 89,9% xmopa u 10,1% yrnepona.
Hatimure ero Mmonekyisipayro Gopmyiry.

58. Hanumure ypaBHEHUS peaklUi CO CIEAYIOMIMMHU BELIECTBAMM JJII XJIOPUCTOIO
n300yTUiaa M HOAMCTOrO0 MpOMWIIa: a) TUPOOKHUCHIO cepedpa; 0) BomoM (Tpu
KUISTYEHUHN); B) LIUAHUCTBIM KaJlUeM; I') aMMHAKOM; 1) METaJUIMYECKUM HaTpUEM; €)
CIIUPTOBBIM PACTBOPOM ILIEJIOYUH.
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Crouprbl

59. Hanumure CTPYKTYpHbIE bopmyIibl CIEAYIOIIUX CIIUPTOB: a)
JTUMETWIATUIKAPOUHOI; 0) M30MPOMIIdTHIKAPOUHOI; B) 4,4-TUMETUINIEHTAHOI-2; T)
2- MeTHIIOYTUH-3- 011-2; 1) 2,4-nuMeTIiIrentanon-4; e) 4-xiuopoyrteH-3-oi-1.

60. Hanumure  cTpykTypHbie  (QOpMyJabl M HA30BUTE IO  PallMOHAIBHOU
HOMEHKJIAType CIEAYIOIHe CHUPTHI: a) MPOMaHoi-2; 0) 2-MEeTHINEHTAaHOd-2; B) 2-
METWITenTaHon-3; r) 3-3Tuiarekcanon-3; na) 2,3-muMmerwnOyraHon-2; e€)2,2,4-
TPUMETUIIEHTAHOJI-3.

61. Hanumure CTpyKTypHble (OpMYJIbl W  HA30BUTE€ TI0 CHUCTEMATHYECKOU
HOMEHKJIAType CJICIYIOIINUE CIIUPTHI: a) METUIKApOUHOI; 0) mpem.- OyTUIOBBIA CIUPT;
B)  METWJINTHUIM3ONPONUIKAPOUHON; T)  U3OMPONUII-mpem.-OyTUIKapOUHOI, 1)
TPUMETUJICHTIUKOb; €) IEeHTAMETHJICHTJIUKOJIb.

62. B cocTaB po30BOro Macia BXOAST CIUPTHI: IIUTPOHEIUIOH (2,6- TUMETUIIOKTEH- 1 -
0J1-8), poauHON (2,6-AUMETUIIOKTeH-2-01-8), IMHAI00 (2,6-TUMETHIOKTaAueH-2,7-0J1-
6), repanuo (2,6-muMeTuIIoKTaAneH-2,6-01-8). Hanummre ux CTpyKTypHbIC (OPMYIIHIL.

63. Hanummure cTpykTypHble (opmysbl u3oMepHbIX cnuptoB coctaBa CsH;OH wu
HA30BUTE UX M0 PAllMOHAILHON U CUCTEMAaTHYECKOW HOMEHKIIATypaM.

64. Kakue coequHeHUs TOJydarcsl B pe3ysibTaTe THAPOIN3a BOJHBIMU PacTBOpaMu
IeJIOUEH CIIEAYIOINUX TaJIOreHIIPOM3BOIHBIX alIKaHOB: a) 1- Opomriponan; 0) 2-ioa-2-
Metuanpomnad; B) 1,3-guxnopnponan; T) 1-xmop-2,3- IUMETWINEHTaH; 1) 2-Hoja-3-
STUIINICHTAH; €) 2,3-TuXjI0pOyTaH.

65. Kakue coenMHEHUs MOJydaTcs U3: a) MPOIWIeHa; 0) TpUMETUIdTUIICHA; B) 2,2-
IuMeTWIOyTeHa-3-, Mpu JeWCTBUM Ha HUX KOHILEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, a
3aT€M — BOJIBI?

66. Hanuiure ypaBHEHUs peakiMil MOJy4yeHUs U3 STUIOBOTO CIHPTa: a) 3TaHa; 0)
OyTaHa; B) 3TWJICHA; T') TUATUIOBOTO 3(Hpa; 1) YKCYCHOU KHUCTIOTHI.

67. Kak moJiy4uTh M3 MEPBUYHOTO HM300YyTHIIOBOTO CIUpPTAa TpeTUuHBIN? Hanumumre
CXEeMY MPOUCXOASUIETO MPU 3TOM IpoIiecca.

68. Kakoe u3 mnpuUBEACHHBIX HIDKE COCNMHEHHN oOiagaer Oornee CHUIBHBIMU
KHUCJIOTHBIMU CBOMCTBAMH ?

CoHs CCl, - CCl3
I I
CHs — C—-OH wunu CCl; — CCl, - C - OH
I I
C.Hs CCl, - CCl3
OTBeT MosICHUTE.

69. Hammmnte ypaBHEHHS peaKIMil TOJYyYEeHUS CIOXKHBIX J(HUPOB YKCYCHOU
KHCIIOTHl CO CICAYIOIIUMH CHUpTamu: a) Oyranon-1; 0) meHtaHon-2; B) 2-
MeTunoyTaHo-1.

70. IlpoaykT meruapaTani NeHTaHoJa-2 okuciamin paszd. pactBopoM KMnOs (1o
Baruepy). IIponykt peakuuu oOpaboTanu nsatuxiopucteiM (pocpopom. HazoBure mo
NIOITAK Bce nosrydeHHbIE COEIUHEHUS.

71. Hanumure ypaBHEHUS PEAKLNM, YKa3aB UX YCIOBHS:

a) C2H4—>C2H5CI—>C2H5OH—>C2H4—)C2H4(OH)2—>C2H4C12—>C2H4;

0) C.HsOH — C,Hs — C,H4Cl, —-C,H, —CH3COH
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H5C2—O—C2H5;

B) CH4 —>C2H2 —>C2H4 —>CH2BI‘—CH2BI‘ —>CH20H—CH20H.

72. Hanumure cTpyKTypHyIo ¢opmyny BemiectBa coctaBa CsH;Br, xotopoe mnpu
TUAPOTU3E TaeT TPETUYHBIN CIHUPT, @ B PEAKIIMU CO CIUPTOBBIM PACTBOPOM IIEJIOUYU —
TPUMETUIIITUIICH.

73. Uto nonyuutcs nipu aeiictsun HBr u PCls na: a) 2,2,4- TpuMmetunnenTanon-3; 0)
METaHOJ; B) OyTaHoJs-2; T') OyTaHanon-2,3?

74. llpu nHarpeBanum 74 ©r cnupra C KOHLEHTPUPOBAHHOM CEPHOM KHCIOTOU
oOpazoBanoch 16,8 1 oneduna. Onpenennre MOJEKYIAPHYIO (GopMylly cOUpTa, €ciu
BBIXOJ] YIJIEeBOJOpoAa cocTaBisieT 75% OT TeopeThyecku BO3MOXKHOro. Hamummre
CTPYKTYpHBbIE (POPMYIIBI BCEX H30MEPOB ATOTO CIUPTA.

75. Kakoit o6bem (IpH H.y.) 3aiiMeT BOJOPO/. TIOJydaeMbld JieicTBUEM 2,5 T HATpuUs
Ha pacTBOp 23 T 3TWJIOBOIO cIUpTa?

76. Kakue coeuHeHusI OJydaTcsl TPy OKUCIICHUU: a) OyTaHona-1; 6) OyraHona-2; B)
2,3-numeTunoyTaHosa-2?

77. llonelicTByiiTe mocnenoBareabHo Ha 3TaHoi: a) PBrs; 6)NaOHc. pp); B)Bra (1
moiib); T) AgOH (2 moib).

78. Pacrionoxute B P MO JIETKOCTU JIETUApPATAIMUA CIEAYIOUIME CHUPTHL: 4-
METUJITIEHTAaHOJ-1; 3- MeTHIIOyTaHOI-2; 2-METUJITIEHTaHOJ-2.

79. Hanumute ypaBHEHMsI peaklUii: a) auIMJIOBOTO CIHPTAa C MATUXJIOPUCTHIM
dochopom; 0) neruapararuu OyTaHoJa-2 U 2-METHJI-TIPOIIaHOJIa-2; B) MpoIaHoja-2 ¢
HaTpUeM; T) STWICHTIUKoJA ¢ ruapokcuaoMm menu (II); 1) meHTaHona-2 ¢ XJIOPUCTHIM
THOHWJIOM; €) mpem.-0yTHUIIOBOTO CIIUPTA C KAJIHEM.

80. Hamumure cxeMbl CHHTE3a CISAYIOMUX COSAMHEHUI: a) TPUMETHIKapOruHOIa U3
U30IponmIKapouHona; 0) 1,2-quépommporana u3 nNponaHoyia-2; B) OyTHJIOBOrO CIIUPTA
U3 JTWieHa; T) Oyranawona-1,2 wu3 OyraHona-1; n) 2,3- nuMmetwiOyTaHa W3
nponaHoJa-2.

81. Ilpu HarpeBaHUM MPEACIBHOIO OJHOATOMHOIO CHUpPTa Maccod 12r c
KOHIICHTPUPOBAHHOM CEpHOM KHCJIOTOH oOpa3oBajics ajakeH maccoil 6,3 r. Breixon
npoaykTa coctaBuil 75%. Onpenenante MOJIEKYISIpHYIO GOpPMYITy UCXOJHOTO CIIUPTA.

82. Hanumure ypaBHEHHsS pEakUUil STWICHIVIMKONS U TIHIEpUHA C a30THOMU
kucinorod. Kakoe mnpumeHeHHe HMEEeT NPOAYKT, OOpa3ylIIMiics NpuU AeHUCTBUU
HUTPYIOLIEH CMECH Ha TJIMLIEPUH?

83. B Tpex mnpoOupkax 0e3 HaaMUCEeH HAXOIATCS JKHIAKOCTH: H.-TIPOMaHoi, I-
XJIOpOyTaH U ruiepuH. [Ipy moMOmM KaKMX XMMUYECKUX PEAKIUA MOXKHO Pa3INYUTh
3TH BellecTBa? Hanuiure ypaBHEHUS 3TUX PEAKIIUi.

KapOoonmibHble coefMHEeHUS

84. Harumure cTpykTypHBIE (HOPMYIIBI CIEIYIONINX COCIWHEHWN: a) MYpaBbUHBIN
anpaerua; ©O) MPONMUOHOBBIM anbleTU]; B) TPUXJIOPYKCYCHBIM albleTun; T) 2-
METHJITNIEHTaHa b, J) OyTeH-2-anb;, €) 3,3-AuMeTHINeHTaHaldb, ) aleToH; 3) 2,4-
JTUMETUIITIEHTAHOH-3; M) 2-METWIT€KCaHOH-3; K) TeKCEH-5-0H-2; JI) TUMETHIYKCYCHBIN
anbAETHI, M) METUIPONWIYKCYCHBIN anbJeruj; H) NpOonmIOyTUIKETOH; O) MPOIMMI-
mpem. -0y THIIKETOH.
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85. Hanmumure crpykTypHble ¢opmynsl u HazoBute no MIOIIAK cnenyromue
COEJIMHEHHUS: a) M30MacCIsTHbIN aJbIeTu; 0) TPUMETUIIALECTANIBICTU/T;
B)METWJIM3ONPONMIYKCYCHBIM ~ aiubJeruj; TI) JUNPONUIYKCYCHBIM — albJIeruj; )
ATUIU3OMPONUIKETOH; €) METWINPONUIKETOH; K) METWI-mpem.-OyTUIKETOH; 3) JU-
8mMop.-0yTUIIKETOH.

86. Hanmumure cTpykTypHble (QOpMYJIbl W HA30BUTE HW3OMEPHbBIC AaJbJACTUIIBI U
keToHbI cocTaBa CsHioO.

87. Kakue KeTOHBI MoJy4aTcsi, €ClIM MHOJABEprHyTh ruapatamuu no KydepoBy: a)
neHTuH-1; 6) 3-meTwOyTuH-1; B) 3,3-1UuMeTHIINIEHTHH- 1 7

88. C moMOUIbIO KAKUX PEAKINI MOKHO MOJIYy4YUTh OyTaHOH-2 U3 OyTranona-1?

89. OcyliecTBUTE  CIEAYIONIME TMPEBpPallEHUs] W  HA30BUTE TMPOMEKYTOUHBIC
IPOJTYKTHI:

a) C;Hs b6 A-Cuo-b-Ag0—BP€]s ' CH;COONa [i;

0) CH;Cl KEN-A-H-0 bBa B~ * T H, /.

90. Hanumure cXeMbl MOJYYEHHs] MPOMMOHOBOTO ajbAeruja U METUJIITUIKETOHA
TpeMs CIIOCOOaMHU.

91. U3 »runanerwieHa MOJYyYUTe OYyTaHOH W HANUIIUTE JJIi HEro YypaBHEHUS
peakumii c: a) OATUXJIOPUCTBIM  (ochopom; ©) CHUHWIBHOW  KHUCIOTOW;
B)IMAPOCUIIAMUHOM.

92. Onpenenute crpoenune BemiecTBa coctaBa CsHsO, ecnu u3BECTHO, 4TO TpHU
KaTAJIMTUYECKOM THAPUPOBAHUU OHO MPHCOEIHMHSET BOIOPOJ, a IpPU HArpeBaHUU C
ruapokcugom  Menu(ll) obpasye ocanok KHPOUYHO-KpacHOTo IBeTa. Hamumure
YpaBHEHUS YKa3aHHBIX PEAKIIUil.

93. Onpenenute ctpoenue BemiectBa coctaBa Ce¢Hi2O, eciam u3BECTHO, YTO OHO
pearupyer ¢ TMAPOKCHUIAMUHOM, a MPU OKHCIECHUU JAET YKCYCHYIO, IPOINHOHOBYIO U
MacCJISIHYO KUCJIOTBHI.

94. BemectBo coctaBa CsHj2O mnipu oxucinenun naet coeaunenue CsHjpO, a nipu
NAJIbHEUIIIEM OKHUCICHMM — CMECh YKCYCHOM MW MOPONMOHOBOM KHUCHOT. Ilpum
B3aMMOJICHCTBUM C MET. HaTpueM oHO oOpasyer coenunenue CsH; ONa. Omnpenenure
CTPOEHHE 3TOr0 BEUIECTBA U CUHTE3UPYUTE €TO0.

95. Hanumnre ypaBHEHHsI peakUUi albJOJbHOM M KPOTOHOBOW KOHAEHCALU: a)
MAacCJISTHOTO aybJeruaa; 0) TUITHIKETOHA.

96. Hammmure ypaBHEeHMs peakiuii: a) OyraHoHa-2 ¢ Oucynbdurom HaTpus; 6) 3-
METWIOyTaHalsl ¢ CUHWIBHOW KHUCJIOTOM; B) alleTanpieruaa ¢ 3taHosnoM (1:2, B mpuc.
HCI); 1) menranona-2 ¢ matuxyiopucTeiM dochopom; 1) THAPOIU3a OUCYTBOUTHOTO
MIPOU3BOJJHOTO0 OKTAaHOHA-2 BOJHBIM PACTBOPOM COJIbI IPY HAarpeBaHUM; €) FeKCaHOHA-2
C ATWJIAMUHOM; %K) 2- METHJINPONAHAJS C )KUJIKOCThI0 DenuHra.

97. Kak moiy4yuTh KpOTOHOBBIN ajdbJAEru] U3 3TUIOBOTO criupTa?

08. Inf kakuX U3 MEPEUHMCICHHBIX HWKE COCIMHEHUWW BO3MOXKHA allbJOJIbHAsA U
KPOTOHOBAsi KOHJICHCAIIMU: a) TPUMETHIIYKCYCHBIN allbIeTU; 0) 2- METUIPOIMOHOBBIM
anbJAETH; B) alleTOH?

99. B Ttpex mnpoOupkax HaXOASATCS OKTAHOH-2, OKTAaHOH-3 W H30BaJiepHaHOBBIN
anpaerua. Kakumu XuMu4ecKUMHU ClIOCO0aMU MOXKHO ONPEIETUTh KaXK10€ U3 BEIIeCTB?

100. [IpuBenure mnpuUMepsl peakUuid, KOTOpPBIE JIETKO MPOTEKAT  JJIs
albJAETUI0B, HO MPAKTUYECKU HE UIIYT JJIsl KETOHOB.

53



KapOoHoBbIe KHCJI0TBI

101. Hanumure cTpykTtypHble (OpMyJabl  CIHEAYIOIIMX KHCIOT: a) 2-
MeTWIreKcaHoBas; 0) 2,3-1uMeTWIOyTaHOBas;, B) BajJepUaHOBAs;, I') U30MACIIHAs; 1)
MIPOMKUOHOBAS; €) METHIM30IPONUIYKCYHAS; K) TUMETUIITHIIYKCYCHAS.

102. Hanumure ¢popmyinsl Bcex nzoMepHbIx KucioT coctaBa CeH 20,.

103. Hanumute crpykrypabsie hpopmynsl kuciaot coctaBa C7H 1402, cogeprkaniue
B [VIABHOM LIETIM a) NSITh ATOMOB YyIiiepoja; 0) mecTh aTOMOB yriepoja. HazoBure ux no
CUCTEMATHUYE€CKO HOMEHKJIAType.

104. Hanumure ypaBHeHHMs peakuuil CUHTE3a KUCJIOT HUTPUJIBHBIM CHOCOOOM,
UCIIOJIb3YSd B KadyecTBe MCXOAHBIX BemlecTB: a) l-Opommponan; ©6) 1-Opom-2-
METUINpPOMNaH; B) emop.-0ytundpomua. HazoBute nmoiayueHHble KUCIOTHI.

105. Hanumure ypaBHeHHs peakuil MOJy4eHHUs! U30BaJIEPUAaHOBOM KUCIIOTHI: a)
OKHUCJICHHEM MEPBUYHOIO CIUPTA; 0) OKUCICHUEM aJIbJIETH/IA; B) TUAPOIU30M HUTPUIIA;
I') TUAPOJIU30M CJIOKHOTO 3upa; 1) THAPOIU30M aHTUAPUJIA KUCTOTHI; €) C MOMOIIbIO
MarHMHOPraHNYeCKOro COeTMHEHUS.

106. HazoBuTe KHCIOTHI, KOTOpbIE TOJydYaTcss MPU OKUCIECHUM: a) 3-
MeTunoyTaHosa-1; 6) 3-MeTmwiOyTaHona-2; B) 2-MeTUITCNITaHANS; T) 2- METHJIOyTaHaI A,
1) TUATHIIKapOWHOIIA.

107. Hanumure ypaBHeHMs peakiuii U Ha3oBUTe coeaunenus: A,b,B,I":

a) (CH3),C=CHrH-0$HgS04]-A-PEls b KCN B H,O T;

0) CH,=CH, {O}no-Barmepy—~A O b [O] B 2PCIs T.

108. Kakne KHCIOTBI MOKHO NOJIYYUTh NPHU JEUCTBUU JABYOKHUCH Yriepoja Ha
CJIeIyIONIMe MarHUMOpPraHUYeCKUEe COEIUWHEHHUs: a) OpOMUCTBIA MpoNmUIMarHui; 0)
HOOUCTBIA ~ M30aMUJIMarHvii; B)  1-xjgop-2-  METWINpPONWIMarHu; r)  2-
HonOyTuaMaraui?

109. Kakue xucnorsl mnonydarcs NpHU JEUCTBUM JHEPIUYHBIX OKHUCIIUTENIEH
(xpomoBo# cMecu) Ha u3oMepHbIe oinedunbl coctaBa CsHg? Hammmure ypaBHeHUSs
COOTBETCTBYIOIIUX PEAKIUU.

110. Pacnonoxkute B psAx 1O BO3pPAaCTaHMIO KHCJIOTHBIX CBOWCTB: a)
NPOMUOHOBAsT KHUCJIOTA, ITMAHYKCYCHas KHUCJIOTa, O-IMAHIPOTHOHOBAs KHCIOTa, [-
[UAHIPONMOHOBAs KHCIOTa; O) TPUMETWIYKCYCHAas KHCIOTa, TPUPTOpPYKCyCHas
KHCJIOTA, YKCYCHasl KMCJIOTa, IPOIIMOHOBAs KUCIIOTA, TPUXJIOPYKCYCHAsI KUCIOTA; B) O
XJIOpBajJepuaHoBasi KHCJIOTa, [- XJIOpBaJiepHaHOBas KHCIOTa, O-OpoMBaiepHaHOBas
KHCJIOTA, 0-HUTPO- B-XJIOpBajepuaHoBasi KUCIOTA.

I11. Kak pa3nuuuteh MypaBbUHYI0O W YKCYCHYHO Kuciotel? IlpuBenure
YPaBHEHUS peakIUi, OTINYAOIIME MYPABbUHYIO KUCIOTY OT MPOYHUX KUCIIOT.

112. Hammmwure necsats crmocoO0B MOMyIeHUS CI0KHBIX A(DHPOB.

113. Hanumure cxemsbl cieqyromux npespameHui:

a) CH3 -CH=CH, — (CHj3),CH-COOH;

6) CH3-CH2-CH:CH2 — CH3CH2COOH;

B) (CH3),-C=CH, — (CHj3)3C-COOH.

114. Hanumvte ypaBHeHUs peakiuii: a) AeruapaTaldul TIyTapoBOW KUCIOTHI,
0) WIEJIOYHOTO THUAPOSM3a ATUIIOBOTO 3(upa SHTAPHOW KHUCIOTHI, B) aHTUIpUIA
MAaCIISHOM KHUCJIOThI C aMMHAaKoM; T') OpOMUPOBAaHMS H30MACISTHOM KHUCIOTHI, 1)
MaJIOHOBOM KHUCJIOTBI ¢ MeTaHosoM (1:2); €) YKCyCHOM KHCIIOTBI C MarHueMm; x)
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TUIPOJIM3a HUTPHUJIA KAIPOHOBOM KHCIIOTHI, 3) MYpaBBUHOM KHCIOTBI C
aMMHaKaToM cepedpa.

115. Hanumure  ypaBHeHHMs  peakuumii 3TrepuuKanuv, MOpU  KOTOPBIX
noyyvaroTcsi: a) stuidopmuar; 0) STUIOBbIN dPup 2,3-AUMETUITIEHTAHOBOU KUCIIOTHI,
B) IIOJIHBIN YKCYCHOKHCIIBIN 3¢up 1,2-OyTanaunona.

116. K xakoMy Ki1accy CO€TMHEHU OTHOCATCA KUPbI? Hanummure CTpyKTypHYIO
(GopMyIly TpUNAIBMUTHHA U PEAKIIMIO €T0 OMBUIICHUS! PACTBOPOM THIPOKCHIA HATPHUSL.

AMHWHOKHCJIOTHI

117. Hanumure cTpykTypHble (OpMyJbl  CIAEAYIOIIHUX KUCIOT: a) [3-
aMUHOMacJisiHasi;  0)  B,B-muMeTwn-  o-amMuHOMAcHsiHAas; B)  P-WM30MpPONUI-O-
aMUHOBAJIEpUaHoOBasA; I) [- MeTUN-B-3TUI- o-aMUHOBAJEpUAHOBAs; J) O-aMUHO-[3-
OKCUMACJIsIHAs; €) O-MEeTHUJI-Y- aMUHOBAaJIEpUaHOBAas.

118. Hanumure crpyktypHble (GoOpMyiabl M HA30BUTE [0 pPalMOHAIBHOU
HOMEHKJIAType CJEeAYIOUIUEe KUCIOTHI: a) TIIHIHH; 0) 3-aMMHOOYTaHOBYIO; B)0O-aJIaHUH;
) 4-aMUHO-2-METUJINEHTAHOBYIO.

119. Cunre3upyiiTe MeToAoM 3eJIMHCKOrO CIEAYIOIIME KHUCIOTHI: a) -
aMUHOIIPOTTMOHOBYI0; 0) 0- aMHHOMACJSHYIO; B) 0O- aMHHOM30KAIpPOHOBYIO; T) O.-
aMUHO- [3- METHJIBAJIEPUAHOBYIO; 1) O- aMHUHOU30BaJIEPHUAHOBYIO.

120. Hanumwure cxembl cunte3a no meroay lTpekkepa cileayrommux KUCIOT: a)
o-ajlaHuHa; 0) 2-aMUHO-3,3-TUMETHIOYTaHOBOM; B) 2-aMUHO-2- METUIIOYTaHOBOM.

121. UTO NMpOUCXOIUT NMPU HArPEBAHKH O.-, 3-, Y- AMUHOKAIIPOHOBBIX KHCJIOT?

122. Hanumure ypaBHeHHs peakiuid B3aUMOICUCTBUS C a30TUCTOM KHUCIOTOMN

CIEYIONINX COEAUHEHUMN: a) (-aMUHOKAIPOHOBOM KHUCIOTHI, 0) - aMHUHOMACISHON
KHCJIOTHI; B) Ol- aMUHOBAJIEPUAHOBOW KUCJOTHI; T') Y- aMUHOKAIPOHOBOW KUCJIOTBHI.

123. Nmerorcss  pacTBOphl  aMHHOYKCYCHOM, 0O- aMHHOIPOIMOHOBOM, [-
AMHUHOIIPOITMOHOBOM KHUCIOT. Hanuimmure ypaBHEHUs peakUUil B3aUMOICUCTBUS UX CO
CICAYIOIMMH BEIIECTBAMU: a) BOJHBIM PACTBOPOM IIEIOYHN; 0) COJISTHOW KHUCIIOTOM; B)
HOIMCTBIM METUJIOM; T) 3TUIIOBBIM criupToM (B ripuc. HCI).

124. IIpu neiicTBUM a30TUCTOM KUCIOTHI Ha 0,5 T cMecH, coaeprKalle ajlaHuH,
oOpasoBanock 46,2 cM® azora. BeluucINTE NPOLEHTHOE CONECPKAHME AalaHMHA B
HCCJIETyEMOMN CMECH.

125. VYcranoBute crpoenue BemectBa coctaBa C3H;0.N, oOnagaromero
aM(OTEpPHBIMUA CBOMCTBAMH, KOTOpPO€ C a30THUCTOM KHCJIOTOM BBIAEISET a30T, C
stanosioM faeT CsH;1O2N, a mpu HarpeBanuu — CeH10O2No.

YriaeBoabl
126. 3anuImTe CTPYKTYpHBIC (POPMYJIBI CIICIYIONMIMX YTIICBOJIOB B TETPaIdb U
OTBETHTE BOIPOCHI:

H H H

I I I CH,OH

C=0 C=0 C=0 I

I I I C=0

H-C- H-C- H-C- I
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OH OH OH H-C-

I I I OH
H-C- H-C- H-C- I
OH OH OH H-C

I I I — OH

H-C- HO I
CH,OH OH -C-H
I I CH,OH
H-C-
CH,OH OH
I
CH,OH
IPUTPO3 pubo3a ryJjio3a puoynos
a a

a) K KakuM TpyIIaM MOHOCAaxapui0B MO YHKCIYy aTOMOB YIJEpojJa OTHOCSITCS 3TH
COCTUHEHHUA?

0) Kakue u3 HUX SBJISIIOTCS aJib/I03aMU, & KAKUE — KETO3aMHu?

B) OO0Oo3HaubTe 3BE3/I0YKAMH acCHMMETpUUYECKHue aToMmbl yriepoaa. CKOJIbKO
MPOCTPAHCTBEHHBIX U30MEPOB UMEET KAXKJIBIM U3 3TUX aTOMOB?

r) K kakomy psiay (D- wnm L-) npuHamiexxat 3T MOHO3BI?

127. Hanumure dpopmynny ontudeckoro antumnoja D-ranakTo3sl.

128. B uem 3axnrovaercs siBneHue Tayromepuu? Hanummre cxemy oOpa3oBaHus
IIUKJIMYECKON TmomyareTanbHoit ¢gopmbl mis D-pubo3b, D- aezokcupubo3sr u D-
puOyI03bl. YKaKUTE TIIFOKO3UTHBIN THIPOKCHII B UX COCTARBE.

129. Hanumure ¢opMynsl BOCCTaHaBIMBAIOIIMX W HEBOCCTAHABIMBAIOLIUX
OJIMTOCAXapHI0B, TOCTPOCHHBIX HM3: a) ABYX MOJIEKYJa D-ramakTo3sl; 0)IBYX MOJIEKYI
D-dpykTO35BI; B) TpeX OCTATKOB D-TIIFOKO3BI.

130. Ha mnpumepe ¢GpykTo3y mOKaxuTe, Kak IOCTPOEHBI NHUPAHO3HBIE H
dbypaHo3HbIE (OPMBI YTIIEBOJIOB.

131. Uto Ttakoe Mytaportauusi? Hamumure TayToMepHble mnpeBpamieHus D-
MAaHHO3bI U L- rajakTo3sl.

132. Ocy1iecTBUTE CIEAYIOUINE MPEBPAILLICHUS

a) Kpaxmaji— MaJlbT03a — TJIF0KO3a — TJIFOKOHOBAs KUCIIOTA;

0) LesuTr0I03a — MEeI001M03a — TIIF0K03a — MEeHTAAIETUITIIIOK03a;

133. Hanumure peakiuy B3auMoAeHCTBUS : a) puO03bl C CHHUILHOW KUCTIOTOM;
0) kcumo3el ¢ u30. HoIMeTaHa; B) MAaHHO3BI ¢ (DCHUITHAPASHHOM; ') TaJIaKTO3bI C
ruapokcuaom Meau (II); m) GpyKTO3pl C YKCYCHBIM aHTHUIPHUAOM; €) JIAKTO3BI C
MetanosioM B ripuc. HCIL; %) okucnenust 1eio01Mo3bl ¢ XJIOPHOUM BOAOM.

134. B kakme rekcosbl Oymer mpeBpamiaThCsi D-TamakTosa B cla0oImesouHOM
pactBope?

135. HaszoBute nBa MOHOCaxapuaa, KOTOPbIE AAKOT TOT K€ 03a30H, YTO U L-
MAaHHO3A.

ApOMaTI/I‘IeCKHe YJi€eBoa0poaAbl 1 HX MPOU3BOJAHBIC
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136. Hanumure cTpykTypHble (DOpMYyIBI Clenyrolux coeauHeHui: a) 1,3,5-
TpUATUIOEH301; 0) M.-KCunod; B) 1-metun-4-mpem.-06ytunoenson; r) 2,4-quxiop- 1,3-
JTUMETUIIOEH30IT; 1) AU(EHUIMETaH.

137. Hanumure crpykrypHble (OpMyiasl BCEX H30MEpPOB psina OeH3ola,
nmeronux popmyny CoHio, 1 Ha30BUTE HX.

138. CxoJbKO O-CBsSI3€M MMeeTcs B MOJIEKYJIaxX: a) OeH3ona; 0) kcuiona?

139. Kakune yrineBogopoasl mojryyaTcsi MpHU KaTAIUTHYECKOM JIETUAPUPOBAHUU:
a) IMKiIorekcana; 0) 1,2- TMMeTUIIUKIOreKcaHa?

140. Kakue romonoru 6eH301a MmoxyyaTcs Ipy MOJIMMEPHU3ALIMK: a) MPONUHA; 0)
OytuHa-1; B) OyTuHa-2?

141. Kak cunTe3npoBath ciaeayromnue yrieBoa0opoabl: a) M.- TUITUIOEH30M; 0)
.- METHWJIM30TPONIIIOeH30J1 (1IIUMOJT)?

142. IIpuBenure peakuuu MOJYYEHHUS  apOMaTHYECKUX  YIJIEBOJOPOAOB

cuate3oM Duttura-Bropra, UCXOas U3 CIEAYIONUX COSAMHEHUH: a) XJIIOpOEH30lI U
XJiopaTaH; 0) n.-OpomMerwnOeHzon u 1-Opommpomnas; B) 3-6pom-1-3TminbOeH3on u 2-
OpoMIIporaH.

143. Kakoe ctpoenune wumeer yrieBojgopoa coctaBa CgHio, ecnu mnpu ero
OKHUCJICHUH TIOTy4YaeTcs M.-(rajaeBas KucioTa?
144. OO0BsicHUTE, KaKWe TIPOYKTHI MTOTyUYaTcs MPH CyIb(PUpOBaHUU: a) TOITYO0JIa;

0) xyopOeH30J1a; B) A.-XJIOPTOJIYyOIa; T) OCH30MHON KUCIIOTHI; ) HUTPOOCH30J1a; €) M.-
nuopombenH3ona?

145. Kaxkoe ctpoenune moxeT umets yriaeogopoa coctaBa CioHis, ecu mipu ero
OKHUCJICHHH B JKECTKHUX YCIOBHIX 00pa3yercs TepedraneBas kuciora?
146. Tomyon OpomMupoBanu Ha X0JI01y B IpHUC. Kene3a. MOHOOPOMIIPOU3BOAHOE

MOJIBEpIJIM OpOMUPOBAHMIO MPU HArpeBaHWU. Hamuminre cxeMbl peakluil U Ha30BHUTE
MOJITYYE€HHBIE COCTUHEHUS.

147. Ocyl1iecTBUTE CICAYIONIUE MPEBPAICHHUS:

a) 6eH3011 — TPOMMIOEeH30J — OeH30HHas KUCI0Ta — 3- HUTPOOCH30MHAs KUCIIOTa;

0) METHIIIIMKIIOTEKCAaH — TOJyoll — 1,4- mumeTuinoeH301 — n.-grajaeBas KUCI0Ta.

148. HazoBuTe BemiecTBa, KOTOPbIE MOKHO MOJYYWUTh NIPU HUTpoBaHuu 1,3,5 —
TpUMETHUIO0eH301a?

149. Kaxkoe mosnoxenue 3annmaroT atombl Opoma B coequHennn CsH3Br3, ecnu
IIPU MOHOHUTPOBAHUU €TI0 MOJY4YaeTCs TOJIBKO OJTHO COEUHEHUE?

150. Kakue nmpoaykTel mony4arcs B CIEAYIOINUX PEAKLIHIX:

a) atuiben3on + xyop (xonox, AlCl);

0) Gen3oitHas kucinota + 6pom (xonoxa, AlCl);

B) Tomyon + xiyop (Y D-o0nyueHue, HarpeBaHue)?

151. B kakoM mnopsake cienyer BBOAWUTH 3aMECTUTENIM NPU TOJYYEHUU W3
OcH301a  CIICAYIONIMX  MPOAYKTOB: a) 1- Opom-3- HuTpobOeHzom, ©0) o.-
XJIOPOEH30JICYIb(POKUCITOTA; B) .- HUTPOTOIYOI?

152. Kakue BemecTBa mpeMMyIeCTBEHHO MOJIy4aTcs TPU MOHOHUTPOBAHUM: )
n.-HUTPOTOJIyoJia,  ©)  Mm.-XJOpTOJNyoja;  B)  M.-AUXJIOpOEH307a; T)  A.-
beHOoNCYIb(POKUCITOTHI; 1) 1. -TUAPOKCUMETHIOCH30J1a?

153. Pacnonoxute B psax mo yOBIBAHUIO JIETKOCTH MOHOOPOMHPOBAHHS B SIAPO
CIeAYIOIINE COCMHEHHUS: a) OE€H30M; 0) M.- AUHUTPOOEH30I1; B) TOJIYONd; T) M.-KCUJIOJI;
1) n.-HuTpoTONyos. Hanuimure cTpykTypHbIe (POPMYIIbI TPOAYKTOB PEAKIIUU.
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154. Pacnonoxkute B psAn MO YMEHBIICHUIO PEAKIIMOHHOW CIOCOOHOCTH B
peakiusax Sg U YKOKUTE MPOAYKTHI PEaKIMd HUTPOBAHUS ITUIIOEH30J1a, OCH30MHOU
KHCIIOTBI, M.-XJIOPOEH30CYIb()OKUCIOTHI, M.-3TUITOIYO0A.

155. CKOJIBKO MOXET CYIIECTBOBATh MOHOHUTPONPOU3BOJHBIX |-rHAPOKCH-3-
MeTuioen3ona’?
156. Pacnonoxkute B psAx MO YMEHBIIEHUIO PEAKIIMOHHOW CIOCOOHOCTH B

peakiusax Sg U YKOKHUTE MPOAYKThI peakiuu cyiab(upoBaHus 3TuiOeH30ia, QeHona,
HUTpOOEH301a, OpoMOEH30171a, 7.-KCUJT0JIA.

157. Pacnonoxxute B psAl MO YMEHBIICHUIO PEAKIIMOHHOM CHOCOOHOCTH B
peakiusax Sg U YKaXuTe NPOIYKTHl peakiuu OpoMupoBaHusi OeH301a, M.- KCUI0Ja, M.-
TUHATPOOEH30I1a, /1.-HUTPOU3ONPOIIIOSH301a, M. -TOIYUIHHA.

158. [Ipennoxxure cxemy CHUHTE3a M.-HUTPO-mpem.-0yTuinden3ona u3 6eH3ona u
U300yTUIICHA.

159. [Ipennoxxkure cxeMy CUHTE3a M.-HUTPOOEH30MHOM KUCIOTHI U3 OeH301a.

160. [Ipennoxure cxeMy CUHTE3a M.-TOJTYOJICYIb(POKUCIOTH U3 OEH30JI1a.

161. [Ipennoxure cxemy CUHTE3a A1.-XJIOPOEH30JICYIb(POKUCIOTHI U3 OEH301a.

162. [Ipennoxure cxemy cuHTe3a 4-0poM-3-HUTPOOEH30JICYIbPOKUCIOTHI W3
6eHsoua.

163. [Ipennoxkure cxemMy CHHTE3a M30NPONMUIOEH30JIa W3 aleTWieHa |
IporuieHa.

164. [Ipennoxure cxemy cunte3a 4-HuTpo-1,2-1bpoMOeH30I1a U3 OeH3017Ia.

165. YcTraHoBuTE CTpoeHUE coequHeHust apomarudeckoro psiaa CoHiz, koTOpOE

pU OKUCJICHHH 00pa3zyeT OeH30JATPpUKapOOHOBYIO KHCIOTY, a MPU OPOMHpPOBAHUHU B
npuc. FeCl; — Toibko 0JHO MOHOOPOMIIPOU3BOIHOE.

166. YcranoBure cTpoeHue coeauHeHuss apomatuyeckoro psaa CsHoNOo,
KOTOpOE MPU OKUCIICHUH JTaeT A1.-HUTPOOCH30MHYIO KHUCIIOTY.
167. YcranoBure ctpoeHue coeauHeHus apomarudeckoro psigma CioHsNO»Br,

KOTOpOE MPH OKUCIICHUH JaeT 3-HUTPO-6-0poM(dTaIeByIO KHCIIOTY.
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