[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®KO: Leb3yxosa TatbsiHa AnekcaHapoBHa

omkHOCTb: [upekTop Matyropckoro uHcTuTyTa (Graman) CeBepo-Kaskasckaro N
A Aupexrop MﬁﬂmTech ) aym) il BRICLIET 0 o%pa:{onaﬂ 11 Poccuiickoii @enepanuu
deaepanbHoro YHMBEPCUTETA

[lata nofPeACPATHLIOR FOCY/IaPS TBEHHOE ABTOHOMHOE 00pa3oBaTe/IhbHOEe yUpekIeHHe Bbicliero 00pa3oBaHus
Yhmkanbtbiii nporpammi@ EBEPO-KABKA3CKHUHN ®EIEPAJIBHBIN YHUBEPCUTET» (CK®Y)
d74“93‘d40"'5927Sdbam8486412""ﬁ§‘i%‘ﬁropc1<1/1171 UHCTUTYT (@UJIUAT) CK®Y

Konnemx Ilsturopckoro macruryra (pumman) CKOY

MeToanyeckune yKkazaHus

I10 BBIMTOJHEHHIO JTaA00PATOPHBIX
paboTIIO AUCLHILINHE
«XHUMUSA»

IJId CTYACHTOB CIICHUAJIBHOCTU

23.02.07 Texnuueckoe oOCITy)KMBaHUE U PEMOHT JBHUraTelNeil, CHCTEM M arperaroB  aBTOMOOUIIeH



MeTtoauueckue ykazaHus [ 1a00paTOPHBIX padOT MO TUCHUILINHE « X1MusA» COCTaBIEHbI B COOTBETCTBUU
c tpeboBanusimu OI'OC CIIO, npenHazHadeHbl JUIS CTYAEHTOB, OOYYAIOLIMXCSA IO CHEIUATbHOCTU:
23.02.07 TexHuueckoe 0OCTy)KMBaHUE U PEMOHT JBUTATENICH, CHCTEM U arperaroB  aBTOMOOMIICH



IMosicuuTeIBLHAS 3aNIUCKA

HpaBnna TeXHUKH 0€30MaCHOCTH npu paﬁoTe B XHMHYECKOH ﬂaﬁopaToplmn OKa3aHue

1epBoi MOMOLIM

O0mme npaBuJa:

1.
2.

4.
S.

Kareropuuecku 3anpeniaercs paboTath OJHOMY B XUMHUYECKOI 1TabOpaTopuu.

Bo BpEMs pa6OTBI HCO6XOI[I/IMO CO6J'IIO,I[aTI> YUCTOTY, TUIIUHY, IMOPAAOK W IIpaBHJIa TCXHUKHU

6630HaCHOCTI/I, pa60TaTB TOJIBKO B XaJlaTax.

[lepen pabGoToii HEOOXOIUMO O3HAKOMHUTBCS C COJEp)KAHHEM JabOpaTOpHO paboTHI,

MIPOBEPUTH HATTMYUE HEOOXOAUMOTO 000PYIOBAHUS M PEAKTHBOB.
TouHo cobmronaTh MOPSIIOK U MOCIEN0BATEILHOCTD ONEPAINii, YKa3aHHBIX B PYKOBOJICTBE.

Bce 3anucu B KypHaiiax Jienarh cpa3y ke I10CJIe OKOHUAHUS OIIbITa.

HpaBI/IJ'[a MOJIb30BAaHUA PCAKTUBAMU U npuﬁopaMn:

1.
2.

4.

HeoOxoaumsie 1 paboThl peaKTHBBI BHICTABIISIOT HA MOJIKU J1a00PaTOPHBIXCTOJIOB.

Ha Bcex Oankax, CKJISIHKax M JAPYrod MOCyJle, TZIe XPaHSTCS PEaKTUBBI, JOJKHBI ObITH
9THUKCTKHU C YKA3aHUCM HAa3BaHUA BCUICCTB.

CKJISTHKHM ¢ BEIIECTBAMH M pacTBOpaMu HEOOXOJMMO OpaTh OAHOW PYKOHM 3a TOPJIBIIIKO, a
JIPYroil CHU3y MOAePKUBAs 3 THO.

Bo n36exanne BLI6paCI>IBaHI/I$I KHUAKOCTHU U3 HpO6I/IpKI/I IIPpU Harp€BaHnuun HCO6XO,Z[I/IM02

® JCIOJIB30BaTh IPH pabOTe C HEPACTBOPUMBIMH B BOJIE BEIIECTBAMHU CyXU€ MPOOUPKH;

® HarpeBas IpOOMpPKY, HAaJI0 HAIIPaBUTh €€ OTBEPCTUE B CTOPOHY OT ce0s U OT COceNa;

® JepKaTb HpO6I/IpKy HC B BEPTUKAJIbLHOM, a4 B HAKIIOHHOM IIOJIOKCHUH, HCTIPCPBIBHOBpAIlad e€ BO

n30eKaHNe YaCTHUYHOTO neperpena.

5.

[Ipu pabote ¢ ra300TBOAHON TPyOKOW HEOOXOAUMO YOMpaTh TOPENKY HM3-TOJ MPOOHPKH CO
CMECBIO TOJIBKO TOCIE TOro, KaKk KOHEIl ra300TBOAHOM TpYOKH yha-JE€H U3 MPOOUPKH —
NpUEMHHKA C )KUKOCTBIO.

Hroxatb peakTuBbl B 1a00paTopun HYKHO, HalIPaBJIsis K cebe maphbl UM ra3 IBUKEHUEM PYKH
IIpn pacTBOpeHMHM CleyeT NPUIUBATH CEPHYIO KHUCIOTY K BOJE IO KaIUIsiM, BCE BpeMmd,
NepeMeInBas BeIeCTBa.

Paborty ¢ apupamu, cnupramu, 6E€H30JI0M ITPOBOAUTH BN OT OTHS.

Bce ombITel ¢ CHIIBHO MaxHynmuMu MU SAJO0OBUTBIMU BCHICCTBAMHU MPOBOAWUTHL B BBITAXKHOM

mkady.

e (O moboM, caMOM HE3HAYUTEILHOM HECYACTHOM CIIydae CIIEyeT HEMEJICHHO COOOIIUTH

MpernoaBaTelio U MPUHITh MEPhI IEPBOM MOMOIIM: PU TEPMUUYECKUX 0XKOTraxX MOpaxEHHOE MECTO

HY’KHO CMOYMTH paCTBOPOM TaHWHA BCIUpPTE WK 2% pacTBOPOM II€pMaHraHaTa Kajus.



® [IpU XMMHUYECKUX O0XKOTaX HEOOXOIMMO, MPEKIC BCEro, YAAIUTh C KOXH BEIIECTBO, BBI3BIBAIOIICE
OKOT, M 00paboTaTh COOTBETCTBYIOLUM 00Pa30M:

a) MPH 0XOTax KUCJIOTOH WM MIEIOYBI0 MPOMBITH MOPAXKEHHOE MECTO CHIILHOW CTPYEH BOIBI, a
3aTeM HeHTpaim3oBaTh KUCIOTY 1% pacTtBopoMm ruIapokapOoHata HaTpus, mEnoub — 1% pactBopom
YKCYCHOM KHUCJIOTBI;

0) nmpu oxxorax GpomMoM nopaxeénHoe mecto oopadotars 10-20% pacTBopoM THO- cynbhaTa HATPHS,
CMBITh OOJIBIIUM KOJIMYECTBOM BOJIBI, a 3aTEM HAJIOKUTh TAMITIOH, CMOYEHHBIA 5% pacTBOPOM MOUEBUHBI;

B) TIpU OXKOTaxX >XKUAKHUM (EHOJIOM TOOENEBIIMKA yYaCTOK KOXXH PacTepeTh TIUICPUHOM [0

BOCCTAHOBJICHUA €TI0 HOPMAJIbHOI'O IIBETA U HAJIOXKUTDH MapHeBBIﬁ TaMIIOH, CMOYECHHBIM TIIMOCPHUHOM.

® eCiIM KUCIIOTA WM IIEN0Yb MOMAIH B TJa3, TO CIeIyeT TIIATEIbHO MPOMBITh €ro BOJOH,a 3aTeM 2%
pacTBopoM OOpHOW KHCIOTHI (sl HeWTpanmu3amuu menoun) uian 2% pacTBOPOM THIpOKapOoOHATa

HaTpus (U1 HEUTpaIu3aui KUCIOTHI).

® [IpU IOPE3€ PYKH, €CJIHM B paHy IIoNajl KyCOYCK CTCKla, MPEKIAEC BCETO, HeO6XOI[I/IMOl'II/IHI_[CTOM

YIAIUTh €ro

®  3aTeM cMa3aTb paHy CIIMPTOBBIM PaCTBOPOM HOJa M HAJIOKUTH MOBA3KY. Eciu kpoBoTeueHue cpasy
HE IIPEKpallaeTcsi, HaA0 MPWIOKUTb K paHe KyCOUYeK KpPOBOOCTAHABIIMBAIOIIEH  BaThl
(rurpockonuueckasi BaTa, mnponuTaHHas 1% pacTBopoM xyopuia xene- 3a). Ilpu cuiabHOM
KpOBOTEUEHHM HAJ0 BPEMEHHO MEPETSHYTh PYKY KT'YTOM M3 pe3u- HOBOW TpyOku. Kak Tosbko
KpOBOTEUYEHHE OCTAHOBUTCS, JKI'YT CJIEIyET HEMEJIEHHO CHSITh
JlabopaTopnasi padora Nel
Tema 2.2. DyieKTpoIMTHYECKAsS] AUCCOLUANMS M HOHHBIH 00MeH
Llenb: UccnepoBaHme TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHbIX M 0Bpasylowmxca BeLecTs) u
NPM3HAKOB XMMWYECKUX peakuuit. MNposeaeHne peakumin MoHHoro obmeHa, onpegeneHue cpenbl
BOJHbIX PacTBOPOB. 3aZaHMA Ha COCTaB/IEHMNE MOHHbIX PeaKLuii
OoOopynoBanmne u peakTtuBbl: coaa, 1% pactBopel NaOH, HCI1, xnopuna amomMuHus, XJIopuaa
xKenesa, cynbharta MeaH, cyiabdara Mmaraus, nopomok CaO, nakmyc.
Kuci10THO-0CHOBHBIE CBOHCTBA OKCHI0B
PactBopuTe B BOJie B OAHOM MPOOUpPKE OKCHUJl KAIBIHS, B IPYroil - TUOKCUI yriepona. B mepByto
npoOupKy 100aBbTe MENOTKY noporuka Ca0, 2-3 M1 TUCTUIUIMPOBAHHOK BOBI U B30oTalTe. Bo BTOPYIO
POOHUPKY ¢ 3-5 MIT AUCTHIUTHPOBAHHOW BOJIBI porrycTuTe Tok CO2 u3 OamutoHa wiu ammapara Kur-rma. B
KaX1yl0 NpoOMpKy n00aBbTe 2-3 Kalliid JaKMyca M IO LBETYy HMHJUKAaTOpa OIpPENeNIUTe XapakTep
IOJIy4eHHOr0 pacTBopa. Crenaiite BbIBOJ O KHCIOTHO-OCHOBHBIX CBOMCTBAaX JAaHHBIX OKCHUIOB M IOJIY-
YEHHBIX TWApOKcUAO0B. Hammmure ypaBHeHus peakuui. Mccimenylite B3aMMOIEHCTBUE PaCTBOPEHHBIX

TUAPOKCUAOB JPYT C APYTOM U C PACTBOPOM CEPHOM KUCIIOTHI.



Ilony4yeHnne u cBoiicTBa aM(poTEPHOro rUAPOKCHIA
B npobupky HaneiiTe 2-3 M1 pacTBOpa XJIOpUAA XpOMa MM XJIOpUJa aTioMUHHS (TI0 BBIOOPY) U 1O
karusM npubasisiite pactBop ménoun (NaOH wmn KOH) 1o o6pa3oBanus ycroiunBoro ocaaka. Pazze-
JIMTE O0CaJ0K Ha JIBe NPOOUPKU: B OJIHY IIPUJICITE PacTBOp ILENOUH, B IPYTYIO - PACTBOP KHCIIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.
Cremnaiite BbIBOJ], COCTaBbTE YPABHEHUS PEAKIIMIA.
IHosryyeHne HePACTBOPUMBIX B BO/Ie OCHOBAHUIA
B otnenbHble npoOupky HanelTe 1o 2-3 M1 pacTBOPOB XJIOpUJA XKelle3a, cylibdara Meau U cyabdarTa
MarHusl.
[IpuneiiTe B Kaxxayr0 NpoOUpKy MO KarjisiM pacTBop Ii€nouu. CocTaBbTe€ ypaBHEHHUS peakUuil B
MOJIEKYJIIPHOM U HOHHOM BHUJIE, OTMETHTE LIBET BBINABIINX OCAIKOB.
Kuci10THO-0CHOBHBIE CBOMCTBA cOsel
CBoiicTBa KHCJIOH COJIH.
JIns mosy4yeHust KUCIIOW COJIM UCIIOIb3YHUTE pacTBOP TMIAPOKCHUIA KalublUs AUOKCH] yriepoaa. Kakoun
U3 YKa3aHHBIX PEaKTUBOB CIEAYyeT B3ATh B H30bITKe? OOpaTHTEe BHUMAaHUE HA TO, YTO TPH MPO-
nyckanuy Toka CO2 4epes pacTBOp rMAPOKCHIA BHAYalle 00pa3yeTcs 0CaloK CPEAHEN COJU, KOTOPBIA mpu
JAIbHEWIIEM TPOIMYCKAaHUU JHUOKCUA YIJepoAa pacTBOPSIETCS W NEPEeXOJUT B PAaCTBOPUMBIA THJIPO-
kapooHaT. CocTtaBbTe ypaBHEHMs peakuuil. Uem HY)XHO IMOJEHCTBOBATh Ha THIPOKApOOHAT (pacTBOPOM
HC1 um NaOH), uToObI epeBecTH ero CHOBa B 0Ca/I0K cpeiHel conn?
Otuét no nmabopaTopHOit paboTe opopMHUTE Ha JIBYX pa3BEPHYTHIX JUCTAX TETpaau (J1abOpaTOpHOTO
JKypHaja) 1o cleayroiei gopme:

b © Krnaccel HeOpraHu4eCcKuX COeHHEHHH

‘HanmenoBa- | Ycnosusa | Habmo- XumuzM | Busoa
' HHE OnbITa JIEHHS | B3amMoje#- | - .
OTIRITA : CTBUSA
‘1.Kucnotvo- | CaO
OCHOBHEIE pactso-
CBOWCTBAOK- | psiEM B '
CHIOB Boge, k |Pactop |CaO+H,O=|CaO -
"Ca0 | pacteopy | caneer | Ca?*+20H™ | ocroB-
) il npubas- HOH
JisieM OKCHJ
TIAKMYC

B maHHOM M mOcieayonux oT4éTaX ypaBHEHHS PEAKIMiA MICATh B MOJICKYJISIPHOM U HOHHOM BHIE.
3aoanusn u 6onpocwl 013 HoOpmMupoeanus u KOHMPOJA 61A0CHUA KOMNEmEeHYUuAMU, TTO3BOJISIONINE

OTIPENIeNIUTh JOCTHKEHHUE CTYIEHTOM OTJENBbHBIX YUeOHBIX 3a/1a4, YPOBEHb C(HOPMHUPOBAHHOCTH



KOMITOHEHTOB KOMIIETSHIIUH TP U3yYCHUH y4eOHOU TEMBI:
Temwt 0oknaooe/pehepamos:

1.«OKu3Hb, Kak GMOJOrMUYECKUI KPYrOBOPOT BEIIECTB.

2. «CoBpeMEeHHBIE NPEICTaBIECHUS 00 YBOITIOLMU )KU3HUY.

3. «310poBBE U PAOOTOCIIOCOOHOCTHY.

4. «IpyHIUIIBI COBPEMEHHOM OMOITUKIY.

5. UpesBbIYaliHbIE CUTYaLUN YKOJIOTHYECKOTO XapaKTepa.

6. Upe3BblyaliHble CUTyalllH, YCIOBHO, 0€3 3arpsi3HEHMsI OKPY’KaIOIIel Cpeabl.

7. UpesBblyallHbIE CUTyalUU C 3aIPA3HEHUEM OKPYIKAOILEH CPEebl.

Dopmvl meKyuie2o0 KOHmMpOaA 3HAHUU:

1.IIpoBepka BBINOIHEHHOIO 3aJaHUs

2.Pa36op 10BOZIOB B MOJIb3Yy TOM WM MHOM MO3UILIUU.

3.01eHKa cTeneHn apryMEHTUPOBAHHOCTHU CYKICHUM.

Temvr 0na camocmoamenbHo2o usyHeHua:

1. Knnaccuduxanys ocHoBanuii 1 kuciot. Cocras.

2. XMIMUYEeCKHe CBOMCTBa OCHOBAaHMH U KUCIIOT.

JlaGopaTopHas pa6orta. 2 [losryueHue 3TijieHa U anerusieHa. M3yuenue ux cBoicTB.

1. Ioay4yeHnue 3THJIEHA U €r0 CBOIiCTBA.

Obopyoosanue:. METAIUIMYECKUI IITAaTUB C JIAKOM; CHMPTOBKa (ropeiika); MpoOKa ¢ ra300TBOJHOMN
TpyOKoO#; 3 mpoOUPKH; MeCOK (MPOKaJIEHHBIN) WM MENKHEe KalWUISpHI.

Peaxkmuewl: cMech STHIOBOTO CHHPTa W KOHICHTPHPOBAHHOW cepHoll kucnotel (1:3); kapOun
Kanpusa (Kycouku), Opomuas Boga (Ha 50 mu Boabl 2 kamiu Opoma); pacTBOp IEepMaHTaHaTa Kajws
(0,5%, moaKKMCICHHBIH).

B npobupky HaneiTe 1,5 M1 cMecu 3TUIOBOTO CIIUPTA M CEPHOM KUCIOTHI M OYCTUTE B HEE HEMHOT'O
IIECKA WJIM HECKOJIBKO MEJIKUX KaWIISPOB. JTO HYKHO CHIEJaTh 11 PABHOMEPHOI'O KUIIEHUS KHUIKOCTH.
K npoGupke npucoequHuTe NpoOKy ¢ Ta300TBOIHOM TPYOKOM M YKpENUTe €€ B JIallKe ITaTHBa.

B 1-10 mpoOupky Haneiite 1 My 6poMHOI BOJIBI, BO 2-10 — CTOJIBKO K€ 110 00bEMY pacTBOpa mep-
MaHraHarta kanus. [Ipexxe yem HadaTh OMBIT, IPOBEPbTE NPUOOP HA TEePMETHYHOCTh, HOTPY3HUB KO-
Hell ra300TBOJHOM TpyOKH B 1-10 mpoOupky. [Iporpeiite Bcio mpoOUpPKy CO CMECHIO U IIPOI0IDKANTE He-
CWJIBHO HarpeBaTh TO MECTO, IJIe HaXOJIUTCS >KUJIKOCTh (HE HarpeBailTe BbIIIE YPOBHS >KMJIKOCTH, TaK
KaK MpoOHpPKa MOXKET JIOMHYTh).

Yro npoucxoaut ¢ OpoMHoii Boioii? He npekpaias HarpeBaHusi CMecH, MPOITYCKaiTe BbIIEIAIONICH -
Cs 3TUJIEH BO 2-10 MPOOHPKY. 3aMETUB 00ECIIBEYMBAaHUE PACTBOPA, TOTYAC BHIHBTE T'a300TBOJAHYIO TPYOKY
U3 )KMJKOCTU M IOBEPHUTE €€ OTBEpCTHEM BBepX. [1010KruTe BBIIENAIOMUICS ra3 U 00paTUTe BHUMAHUE

Ha XapakTep MIaMEHH.



[IpexkpaTure HarpeBaHue U MPHUCTYIMANTE K pa3dopy npudopa mocie ero ocTeiBaHus. OCTHIBIIYIOCMECH
pa3z0aBbTe BOJIOW U BBUICHTE B CIICIIUATHHBIN CIIUB.
Ha ocHOBaHMM POBEJEHHBIX ONBITOB YKAXKUTE:!
1.KakoBa pojb cepHOi KUCIOTHI B PEaKLUU MOTyYEHHUS 3TUJIEHA, IPOXOAAIIEH M0
cxeme: C2H50H —C2H4+H20?
2.KakoBbI (pu3nuecKkue U XMMUYECKHE CBOMCTBA 3TieHa? PaccMoTpuTe X B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 = 3 CH2 OH -CH2 OH+ 2MnO2
+ 2KOH
Hanummre ypaBHeHHMe peakuuu NpucoeluHeHus Opoma Kk 2-
MeTHIIOyTeHy-2 U paccmoTpute ee Mexanu3M (AE). Paccuuraiite, CKOJIBKO
rpamMMoB 3%-Horo pacTBopa Opoma norpedyercs it OpomupoBanus 1 r 2-

METHIOyTeHa-2.

Peakiust ¢ 6poMOM U ¢ BOJHBIM PACTBOPOM IEpMaHIaHaTa Kajus - Ka-
YECTBEHHBIE PEAKLIUU HA COCIMHEHNUS ¢ KPATHBIMU CBSI3SMHU.
2. IToryyeHnue aneTH/IeHa U ero cBoOicTBA.
B npoOupky nomemaroT Kycouek KapOuja KajbLids, IPUIUBAIOT OKO-I0 1 MJI BOABI M cpasy ke
3aKpBIBAIOT €€ MPOOKOI ¢ ra300TBOAHOMN TPyO-
KOM, MMeroumii OTTAHYTBIH KoHel. ['a300TBOAHON TpyOKOH 3aKkpbIBalOT MPOOHMPKY, U3 KOTOPOii
BBbIJIETISIETCSl  alleTUJIEH, MOJKUTatoT areruieH. HaOmromaroT Xapaktep mniuameHu. BHocaT B miams
KPBILIKY OT TUrJiA. Ha Kpbliike o6pazyeTcst 4epHOe MATHO CaXKH.
Beluncnure MpoOLEHTHOE COAEPKAHME YIVIEpOoAa W BOAOpOJa B aueruieHe. Hanumure ypaBHeHUS
peakuMii MOoTydeHus aleTH/eHa KapOuaHbIM CIOCOOOM M MOCTEIYIOLIEr0 €ro rOpeHHs.
3aTeM MpOITyCKAIOT alleTUJIeH Yepe3 OpOMHYIO BOJY.
OBBACHUTE, noyemy oOecrBeurBaHre OPOMHOI BOJBI MPOMCXOAUT 3HAYUTENILHO MEAJIEHHEE, YeM
IIPU PEAKLUU C STUICHOM.
Hanummre ypaBHeHUe peakluu aleTuaeHa ¢ 6poMom.
3areM B MpoOMpPKY HajauBaloT 1 M1 pacTBopa MepMaHraHarta Kajaus, JOOaBISIOT Takod ke 00beM
pacTBopa coAbl M 3aT€M MpPOIYCKAaOT uepe3 MOJIy4YeHHbIH pacTBOp aneTwieH. [locteneHHO ¢uoneToBas
OKpacka pacTBOpa McUe3aeT, MOSABISEeTCs XIJIOMbEBUAHBIN 0ca ok Oyporo 1Beta okcuaa mapranua(lVv).
Hanummure ypaBHEHHE peakuMM OKHMCIEHHUS alETHJIEHA NEPMAHraHaTOM Kajaus A0 IaBeJIEeBOM KHcC-
JIOTHI.
3CH=CH + 8 KMnO4 +4 H20 = 3 HOOC-COOH + 8MnO2 +8KOH
JlabopaTopnasi padora Ne 3
Tema 4.3. UnenTudukanns OpraHHYecKHX BellecTB, X 3HAYeHHEe W INPHUMEHeHHe B ObITOBOH H

Hp0H3B0[lCTBeHHOﬁ ACATECJIBbHOCTH Y€J10BCKA



Lens: MonyyeHune 3TuneHa M M3yyeHMe ero CBOWCTB. MogennpoBaHMe MONEKY/T U XUMUYECKUX
npeBpaLLeHNin Ha NpuMepe 3TaHa, STUAEHA, aueTUIeHa 1 ap.
KadecTBeHHbIe peaknuM Ha OCHOBHBbIE KJIacchl yriiesoaopoaos Ilean
padoThI:
1. TloBropuTh KIaccu(pUKALHUIO, CTPOCHHE M CBOWCTBA YIJIEBOIOPOIOB.
2. Y6eauTbcs B TOM, YTO CBOICTBA ONPEIENISIIOTCS CTPOCHUEM.
3. IlozHakoMHuThCA C J1aGOPATOPHBIMH CIIOCOOAMH , pAClO3HABAHMS OCHOBHBIX KIACCOB
YIJIEBOIOPOOB
PeakTuBbl, 000pyaoBanue: pactBop Opoma, 5% pactBopa coasl, 1% pacTBOp IepMaHraHata Kajws,
aMMHaYHBIN pacTBOp Xjopuna mean, 1% pactBop Hutpara cepedpa, 5% pacTBOp amMMHaKa, HUTPYIOIIAs
CMECh, ITATHB C MPOOUPKAMHU, FTOpENIKa, ra300TBOAHAS TPYO- Ka, BOJsTHAS OaHS.
Xox padoTsl
1.Ipucoennnenue 6poma
VYr11eBOA0PO/IbL, COAEPKAIINE KPATHBIE CBA3H, JIETKO MPUCOEIUHSAIOT OpOM:
I. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br
MemoouKa: B CyXyro MpoOUPKY MOMEMIAOT 1 MJI MCCIeTyeMOro BEIIECTBA U IOOABIISIIOTIIO KaIlIsM, TIPH
JIETKOM BCTPSIXMBAaHUU, PAaCTBOp Opoma.
Habumroaercs ncue3HOBEHUE JKEATON OKPACKH.
2.TIpo6a ¢ mepmanranarom kaJus ( peakuusi Baruepa)
B cnaborenodnoii cpene mpu AecTBUY NepMaHTaHaTa Kallks MPOUCXOIUT OKUCICHHE BEIeCTBA
C pa3pbIBOM KpaTHOM CBSI3U.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH
| |
OH OH
Memoouka:
K1 mn uccnegyemoro BemectBa aoOaBmsitoT 1 mi 5% pactBopa copabl, 3aTeM IO KaruisaM, IpU
BCTpsAIXUBaHUM 1% pacTBOp mepMaHraHarta Kajius.
Habmronaercst icue3HOBEHHE MAIMHOBOM OKPACKH MIEpPMaHraHaTa.
ALETUIICHOBBIE YTJIEBOJOPOJABI TaK)K€ NAIOT peakiHu ¢ OpOMOM U IEepMaHTaHATOM Kajus, KOTOpHIE,
OJIHAKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJIEHUI0B

ATOM BOMOpO/A, HAXOMAALIMICA TNPH CBSI3aHHOM TPOMHOH CBSI3bI0 aTOMOM YIJIEpoja, CHO-coOeH



3aMelaThCsl Ha MeTalll (KauecTBeHHas peakuus Ha rpyniny —C=CH).

Pabora ¢ anermieHngamu TpeOyeT COOMIONCHUS MpaBHI TEXHUKH Oe3omacHocTd. B cyxomBuie, mpu
cJ1abOM HarpeBaHWHU WJIM TPHU yJape, OHU B3PHIBAIOTCS C OOJIBIION CHIION, TTO- 3TOMY HEJb3s IIOJIHOCTHIO
BBICYIIIMBATh aleTHiIeHHIbI. OCOOCHHO OTaceH B CyXOM BHJIE alleTHIICHU]I cepedpa.

Memoouxa:

OnbitNel Ionyyenue aneruneanaa Meau (1)

B mpo6upky HaiuBaroT 2-3 M1 OeciBeTHOro aMmmuadnoro pactsopa xjopuaa meau(1)[Cu(NH3)2]Cl

¥ [IPOITYCKAIOT YepPe3 PacTBOP alleTUIICH.

PacTBOp OKpaIlmBaeTcsi B KpaCHO- OypBIH IIBET, 3aT€M BBIMAIAET KPACHO-OyphIil 0CAI0K aleTUICHH A
ME/IH.

HC=CH + [Cu(NHz3)2]Cl ->CuC=CCu +2NH4Cl + 2NH3

DTy peakiuio MPUMEHSIOT 1151 00HAPYKEHUSI JaXKe CIICIAOB alleTUIICHA.

CMauuBaroT MOJIOCKY (DUIBTPOBAILHON OyMard aMMHAYHBIM PACTBOPOM XJIOPHUIA METH

(1) u BHOCAT €€ B oTBepcTHE NPOOUPKH, U3 KOTOPOH BhIAEsAeTcs alueTuieH. [losusercsakpacHo-0ypoe
OKpalIiBaHuUE.

OnpertNe2: [Monyuenue aneTriaeHua cepebpa.

B npoOupky nanuBaroT 2 mu 1% pactBopa HHUTpaTa cepeOpa M MpuOaBIAOT MO KamisM 5% pacTBop
aMMHuaka 70 IOJIHOTO pPAacTBOpPEHMsI OOpasyrollerocs ocajaka okcujaa cepedpa. Uepes mnonmydeHHbIN
OecLIBETHBIN pacTBOp MPOIMYCKAIOT aleTuiieH. Belmagaer xenroBaTo- O€sblil OCaJOK aleTUICHHJA
cepebpa.
HC=CH + 2[Ag(NHz3)2]OH — AgC=CAg +4NH3z + 2H,0

aleTUIICHU

cepebpa
2.06Hapy:KeHHEe apOMATHYECKHX YIJIEeBOIOPOI0B.
ApomaTuyeckre COeJMHEHUs BCTYMAIOT B PEaKIIUU 3aMelleHHs], 00pa3ysl OKpalleHHbIeCOSTUHEHNUS.
a) HUTPOBaHUE APOMATHYECKUX cOeMHEeHuil (Tara!l).
Peaknyro mpoBOJIAT a30THOW KHCIOTOM WJIM HUTpyronied cMmecbro: R—H +
HNO3z — R—NO> + H20
Memoouka:
B nmpoGupky nomemator 0,1 r (mnm 0,1 M) BeniecTBa U NMpH HETIPEPHIBHOM BCTPSXUBAHUHM MOCTENIEHHO
npuOaBisAoT 3 M HUTpyrouiedl cmecu (1 4YacTh KOHLIEHTPUPOBAHHOW a30THOM KUCIOTHI M 1 dYacThb
KOHIICHTPUPOBAHHOW CcepHOW KHUCIOTHI). [IpoOupKy 3akpbiBaloT MpoO- KOW C JIJIMHHOW CTEKJITHHOU
TpYOKOH, KOTOpasi CIIY’KUT 0OOpaTHBIM XOJIOAUIBHUKOM, U HarpeBaroT Ha BoJsHOU Oane 5 muH. ipu 50°C.
CMmech BbUIMBAIOT B cTakaH ¢ 10 I U3MeNbUYEHHOTO JIbA.

Ecnu npu 3TOM BbINafaeT TBEPAbIM MPOIYKT MM MAcjo, HEPACTBOPUMBIE B BOJE M OTJIMYAIOUINECS OT
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MCXOJIHOTO BEIIECTBA, TO MOXKHO MPEANOI0KUTh MPUCYTCTBUE apOMATUUECKUX COCTMHEHUM.

0) aIKNJIMpPOBaHMEe APOMATHYECKHX COETUHEHMA.

ApoMaruyeckue YrieBOAOPOJAbl W UX TallOTEHONPOM3BOAHBIE JAlOT MPH  B3aUMOJCHCTBUHU C
XxJ0pohOopMOM B TMPUCYTCTBUU XJIOpUJA QITIOMHHHUS TPOAYKTHI, OKpAIICHHbIE B SpKUE IIBETa

(OpanxeBblii, MypIypHBIN, CUHU, 3€JICHBIN)

3R—H + CHCls—AICB _, RyCH + 3HCI
JlabopaTopnasi padora Ne 4

Tema 6.2. UcciienoBanme cBOMCTB PacCTBOPOB.

Leab: mpuUroToBiIeHUE PaCTBOPOB U OMPEIEICHHUE CPEIbI BOJHBIX PACTBOPOB.
Memoouka:
B npobupky ¢ 1-2 mi o6e3BokeHHOTO XJ1opodopma mpudasistor 0,1 v (mmm 0,1 M) me- crnegyeMoro
BenlecTBa. CMech MepeMenirnBalT. 3aTeM OCTOPOKHO BHOCAT 0,5 © mopomkooOpa3HOro 0e3BOJHOTO
XJIOpUJIa ATIOMHUHHS TakK, 4TOObI OOJbINAsl YacTh €ro OCTajach Ha CTEHKAaX MPOOMPKU BBIIIE YPOBHS
KuaKocTd. HakimoHsst mpoOHpKy, ClIeTka CMauyuBalOTIIOPOIIOK XJIOpUaa amfoMuHMS. [losBiieHne SpKOii
OKpacKy Ha CTEHKE NMPOOMPKH, a TaKXKeOKpaIlMBAaHHE W BCETO PAcTBOpa YKa3bIBa€T HA IMPHCYTCTBUE
apoOMaTHYECKON CUCTEMBI.

PesynbTaTsl 0opMuTH B BHIE TA0THIIBI:

Ne Uccnenyemoe YpaBHeHUE peakuuu AHanuTU4YECKUn

ILII. BELIECTBO ¢ dext

PeakTuBbl, 060pyaoBanue: pactBop O6poma, 5% pactBopa coabl, 1% pacTBOp mepmaHTaHaTa KaJus,
aMMHUaYHBIN pacTBOp xJjopuaa Meau, 1% pactBop HuTpata cepedpa, 5% paccTBop aMMHaKa, HUTPYIOIIas
CMECH, IITAaTUB C MPOOUPKAMH, TOpeNKa, ra300TBOAHAS TPYO- Ka, BOJsHAs OaHs.

Xox pa6oTsl
1.TIpucoennnenune Gpoma

VYreBoaopoibl, coAepKaIie KpaTHbIE CBS3H, JIETKO MPUCOETUHSIOT OpOM:

II. R—CH=CH—R + Br2 R—CH—CH—R
Br Br
Memoouka: B CyXyio pOOUPKY MOMEMIAIOT 1MIJT HCCTIEIyEMOT0 BEIIeCTBa U JOOABISIOTIIO KATUIsIM, TIPH
JIETKOM BCTPSIXMBAaHHUH, PacTBOp Opoma.
HabGnronaeTcst ncue3HOBEHUE KENTOW OKPACKH.

2.1Ipo6a ¢ nepmanranarom Kajusi ( peakuusi Baruepa)

10



B cnabomienounoii cpesie mpu IeHCTBUU IIEpMaHTaHaTa Kaaus MPOUCXOIUT OKUCIIC-HUE BEIIECTBA
C pa3pbIBOM KPAaTHOM CBSA3U.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH

| |
OH OH

Mmemoouka:
K1 M uccnenyemoro BemectBa aoOaBisitoT 1 mi 5% pacTBopa cofbl, 3aTeM IO KaIuisiM, IPU
BCTpsixuBaHUU 1% pacTBOp mepMaHraHaTa Kaus.
Habumronaercs nicue3HOBEHNE MAJIMHOBOM OKPACKH IIEpMAaHraHaTa.
ALETUIICHOBBIE YTJIEBOJOPO/AbI TAaKXKE€ JAIOT PeaKklUu ¢ OpOMOM M IEpMaHIaHATOM Kajlus, KOTOpBHIE,
OJIHAKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.
3.00pa3oBanue aleTWIEHNI0B
ATOM BOJIOPOJa, HAXOJSIIMICS TMPU CBSI3AHHOM TPOWHON CBSI3bI0 aTOMOM YTIJIEpOJa, CIO-COOeH
3aMelaThCs Ha MeTall (KauecTBeHHas peakuus Ha rpyniny —C=CH).
PaGora ¢ anermnenugamu TpeOyeT cOONIOACHMS MpaBUI TEXHUKH Oe3omacHocTH. B cyxomBumue, npu
c1aboM HarpeBaHUM WM MPU yAape, OHU B3PBIBAIOTCS C OOJBIION CHUIION, TO- ITOMY HEIb3s OJTHOCTHIO
BBICYIIUBAThH arleTHieHu1bl. OCOOEHHO OIMAaceH B CyXOM BHJIE alleTHIICHH]I cepedpa.
Memoouxka:

OnbitNel [Monyuenue aneruneanga meau (1)

B npo6upky HanuBarot 2-3 M 6ecuBeTHOro amMuadHoro pactsopa xnopuaa meau(1)[Cu(NH3)2]Cl

¥ IPOIYCKAIOT Yepe3 PacTBOP alleTHIICH.

PacTBOp OKpammBaeTcst B KpaCHO- OypbIii I[BET, 3aT€M BbIMAIaeT KPAaCHO-OYphIii 0CaT0KaIlleTHIICHHIA
ME/IH.

HC=CH + [Cu(NH3)2]Cl -CuC=CCu +2NH4Cl + 2NH3

DTy peakiiio MPUMEHSIOT JJIs 00HAPYKEHHS aXKe CIIe/IOB alleTHIICHA.

CMa4MBaroOT MOJIOCKY (QHUIBTPOBATBLHON OyMarn aMMHAYHBIM PACTBOPOM XJIOPHIa MEIN

(1) u BHOCST €€ B OTBepCTHE MPOOUPKH, U3 KOTOPOIA BhIAEIsACTCS aneTuieH. [losBisieTcsikpacHO-0ypoe
OKpallIiBaHUE.

OnertNe2: TTonyvuenne aneTuiaeHnna cepeopa.

B mpobupky nanuarot 2 mi 1% pacTBopa HUTpaTa cepedpa U NMpUOABIAIOT MO KamiasiM 5% pacTBop
aMMMaKa [0 IIOJHOTO pacTBOPEHHUs OOpa3yIoLIerocs ocajgka OKcHuiaa cepedpepe3 IMONydyeHHbBIH
OCCIIBETHBIN PAcTBOP MPOIYCKAIOT aleTHICH. BrIMagaer >KeaToBaTo- OENbli OCajoK aleTHIICHUIA
cepeodpa.

HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3z + 2H20

2.00HapyKeHHe apOMATHYECKHX YIIeBOJOPOI0B.
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ApomaTtuyecKkre COeJMHEHUS BCTYMAIOT B PEaKIIUU 3aMelleH s, 00pa3ysl OKpalleHHbIECOCTUHECHUSI.

a) HUTPOBaHHE apOMATHYECKHUX COeIUHEeHUI (TAral).

Peakuuio mpoBOAST a30THOM KHUCJIOTOW WM HUTpYromed cmechio: R—H +

HNO3z — R—NO: + H,0

Memoouxa:

B npobupky nomemaror 0,1 r (uam 0,1 mi1) BemiectBa U MpH HENPEPHIBHOM BCTPSAXUBAHUU MTOCTEIICHHO
npuOaBIsAoT 3 MJI HUTpYHOmeH cmecd (1 4YacTh KOHIEHTPUPOBAHHOW a30THOM KMCJIOTHI W 1 dacTh
KOHIICHTPUPOBAHHOW cepHOW KHUCIOTHI). IIpoOupKy 3akpbiBaloT MpoO- KOW C JJIMHHOW CTEKJITHHOU
TPpYOKOH, KOTOpasi CIIy>)KUT 0OpaTHBIM XOJIOAUIBHUKOM, H HArpeBaroT Ha BoJsiHOW Oane 5 muH. ipu 50°C.
Cwmech BBUIMBAIOT B cTakaH ¢ 10 r U3MENbYEHHOTO JIb/A.

Ecnu npu 3TOM BbINIagaeT TBEPAbIM MPOAYKT WM MAacjio, HEPACTBOPUMBIEC B BOJIE U OTJIMYAIOUINECS OT
HCXOHOTO BEUIECTBA, TO MOKHO MPEINOJIIOKUTh TPUCYTCTBHE aPOMATUYECKUX COSAMHEHUN.

0) AJIKUJIMPOBAHUE APOMATHYECKHX COeTMHEHMH.

ApoMaTuyeckue YrieBOAOpPOJbl U UX TaJIOTEHONPOU3BOAHBIE JAOT IPU B3aUMOJICHCTBUU C
XJIOpOPOPMOM B TIPUCYTCTBHM XJIOpHJA AITIOMHUHHUS TPOAYKTHI, OKpalleHHbIE B SpPKHE IIBETa

(OpanykeBbli, MypIypHBIN, CHHU, 3€TIEHbII)

3R—H + CHCl,—AICB _, R,CH + 3HCI

Memoouka:

B npobupky ¢ 1-2 mn o6e3BoxkenHoro xiaopopopma npudasisatot 0,1 r (wim 0,1 mi) uc- ciegyemoro
BemecTBa. CMech nepeMelnBaioT. 3aTeM OCTOPOKHO BHOCAT 0,5 r mopoui- KooOpa3HOro 6e€3BOJHOIO
XJIOpUJIa ATIOMUHHS TakK, 4TOObI OOJbINAsl YacTh €ro OCTajJach Ha CTEHKaX MPOOMPKH BBILIE YPOBHS
KHUIKOCTH. HakioHss mpoOUpKy, Cierka CMadyuBaIOTIIOPOIIOK XJopHuaa amoMuHus. [losBienne spkoi
OKpacKu Ha CTEHKE NMpPOOMpPKH, a TaKXeOKpallMBaHHE M BCEr0 pacTBOpa yKa3blBaeT Ha MPHCYTCTBUE
apOMaTUYECKON CUCTEMBI.

Pe3yabTarsl opopMuTh B BUae TA0IMIbI:

Ne Hccnenyemoe YpaBHEHHE peakLUU AHanuTHUYECKUN

ILI. BEIIECTBO apdexT
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