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IMosicHuTeIBLHAS 3aNIUCKA

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

1epBoi MOMOLIM

O0mme npaBuJia:

1.
2.

4.
5.

Kareropuuecku 3anpeniaercs paboTath OJHOMY B XUMHUYECKOI 1TabOpaTopuu.

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

6630HaCHOCTI/I, pa60TaTB TOJIBKO B XaJlaTax.

Ilepen pabGoToii HEOOXOIUMO O3HAKOMHUTBECS C COJEpKAHHEM JabopaTOpHO paboTHI,

MIPOBEPUTH HATTMUUE HEOOXOAUMOTO 000pYIOBAHUS M PEAKTHBOB.
TouHo cobmroaTh MOPSIOK U MOCIEI0BATEILHOCTD ONEPAIiii, YKa3aHHBIX B PYKOBOJCTBE.

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

HpaBI/IJ'[a MMOJIb30BAaHUA PCAKTUBAMU U npuﬁopaMn:

l.
2.

4.

HeoOxonumsie i paboThl peaKTHBBI BHICTABIISIOT HA MOJKH J1a00pPaTOPHBIXCTOJIOB.

Ha Bcex OaHkax, CKJISIHKaX M JAPYrod MOCyJe, TZIe XPaHITCS PEaKTHBBI, JOJIKHBI ObITH
9THUKCTKHU C YKA3aHUECM HAa3BaHUA BCUICCTB.

CKJISTHKHM ¢ BEIIECTBAMH M pacTBOpaMu HEOOXOAMMO OpaTh OJHOW PYKOM 3a TOPJIBIIIKO, a
JIPYroil CHU3y MOJAEPKUBAs 3a THO.

Bo n30exanune BbIOpachIBaHUS KUAKOCTH U3 MPOOUPKU MPU HarpeBaHUHM HEOOXOAUMO:

®  JCIOJIB30BaTh IPHU pabOTe C HEPACTBOPUMBIMHU B BOJIE BEIIECTBAMU CyXU€ MPOOUPKH;

® HarpeBas IpOOMpPKY, HaJI0 HAIIPaBUTh €€ OTBEPCTUE B CTOPOHY OT ce0s U OT cOocela;

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

n30eKaHNe YaCTHIHOTO neperpena.

5.

[Ipu pabote ¢ ra300TBOAHON TPYOKOH HEOOXOIWMO YOUpPaTh TOPENKY H3-TOJ MPOOHPKH CO
CMECBIO TOJBKO TOCJE TOro, KaKk KOHEIl ra300TBOAHON TpYOKH yHa-JIEH U3 MPOOUPKH —
NpUEMHHKA C )KHUKOCTBIO.

Hroxatb peakTuBbl B 1a00paTopyun HYKHO, HalIPaBJIsis K cebe maphbl WU ra3 ABHKEHHEM PYKH
IIpn pacTBOpeHMM CleyeT NPUIUBATH CEPHYIO KHUCIOTY K BOJE IO KaIUlsiM, BCE BpeMmd,
TIepeMEeIINBas BEIECTBa.

Paborty ¢ apupamu, cnupramu, 6E€H30JI0M ITPOBOUTH BJIAJIN OT OTHS.

Bce ombITEI ¢ CHIIBHO NaxHynmuMu U SAJ0BUTBIMHU BCIICCTBAMH IIPOBOAWUTH B BBITSKHOM

mkady.

e (O moboM, caMOM HE3HAYUTEIHLHOM HECYACTHOM CJIydae CIeayeT HEMEICHHO COOOIIUTH

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

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



® [IpU XMMHUYECKUX O0XKOTaX HEOOXOIMMO, MPEKAE BCEro, yIAIUTh C KOXKU BELICCTBO, BBI3BIBAIOIICE
OKOT, M 00paboTaTh COOTBETCTBYIOLITUM 00pa30M:

a) MPH 0XOTax KUCJIOTOH WM MIEIOYBI0 MPOMBITH MOPAKEHHOE MECTO CHIILHOW CTPYEH BOIBI, a
3aTeM HeHTpanu3oBaTh Kucioty 1% pacTBOpoM ruapokapOoHara HaTpus, mENods — 1% pacTBOpoM
YKCYCHOM KHUCJIOTBI;

0) mpu oxxorax 6pomoM nopaxEénnoe mecto oopadotars 10-20% pacTBopoM THO- cynbhaTa HATPHS,
CMBITh OOJIBIIUM KOJIMYECTBOM BOJIBI, a 3aTEM HAJIOKUTh TAMIIOH, CMOYEHHBIN 5% pacTBOPOM MOUEBUHBI;

B) TIpU OXKOTaX >XKUAKUM (EHOJIOM TOOENEBIINNA yYaCTOK KOXH PacTepeTh TIHIIEPHHOM JIO

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

® cCIM KUCJIOTAa WM IIEJI0Yb TOMAaIN B I1a3, TO CIEAYEeT TIIATEIBHO IMPOMBITH €ro BOJOH,a 3aTteM 2%
pacTBopoM OOpHOUN KHCIOTHI (JIs HeHTpanmm3anuu ménoun) win 2% pacTBOpPOM THApPOKapOOHATa

HaTpus (U1 HEUTpaIu3aui KUCIOTHI).

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

YIAJIUTh €r0

® | 3aTeM CMa3aTh paHy COMPTOBBIM PACTBOPOM HOJA U HAJIOXKUTH MOBA3KY. Eciau kpoBoTedeHue cpasy
HE [IPEKpallaeTcsi, HaA0 MPWIOKUTh K paHe KyCOUYeK KpPOBOOCTAHABIMBAIOIIEH BAaThbl
(rurpockonuueckasi BaTa, npomnuTaHHas 1% pacTBopoM xyopuaa sxene- 3a). Ilpu cuiabHOM
KpOBOTEUEHHH HAJ0 BPEMEHHO MEPETSHYTh PYKY KT'YTOM M3 pe3u- HOBOW TpyOku. Kak Tosbko
KPOBOTEYEHUE OCTAHOBUTCS, KI'YT CIEAYET HEMEUIEHHO CHATh
JlabopaTopnasi padora Nel
Tema 2.2. DyieKTpoIMTHYECKAs] AUCCOLUANMSA M HOHHBIH 00MeH
Llenb: UccnepoBaHme TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHbIX M 0Bpasylowmxca BeLecTs) u
NPU3HAKOB XMMMYECKUX peaKkuumi. MposegeHne peakuuii MOHHOro obmeHa, onpegeneHve cpeapl
BOJHbIX PacTBOPOB. 3aJ@aHMA Ha COCTaB/IEHMNE MOHHbIX PeaKLuii
O0opynoBanmne u peaktuBbl: coaa, 1% pactBopel NaOH, HCI1, xnopuna amomMuHus, XJI0pHuaa
xKenesa, cynbharta MeaH, cyiabdara Mmaraus, nopomok CaO, nakmyc.
Kuci10THO-0CHOBHBIE CBOHCTBA OKCHI0B
PactBopuTe B BOJe B OAHOM MPOOUPKE OKCUJl KAIBIHS, B IPYroil - TUOKCUI yriepona. B mepByto
npoOupKy 100aBbTe MENOTKY nopotika Ca0, 2-3 M1 TUCTUIUIMPOBAHHOK BOBI U B30oTalTe. Bo BTOPYIO
poOUpKy ¢ 3-5 M IUCTHIITUPOBAHHOM BOJIbI TporycTtuTe ToKk CO2 n3 6aymuiona win anmapara Kumn-na. B
KaXIyl0 NpoOMpKy n00aBbTe 2-3 KaliiM JakMyca M IO LBETYy HMHJUKAaTOpa OIpPENeIHUTe XapakTep
NOJIy4eHHOro pactBopa. Crenaiite BbIBOA O KMCIOTHO-OCHOBHBIX CBOMCTBAaX JaHHBIX OKCHAOB M IOIY-
YEHHBIX THApOKcUAO0B. Hanmumure ypaBHeHus peakuuil. Mccnenylrte B3aMMOIEHCTBHE PACTBOPEHHBIX

TUAPOKCUAOB JPYT C IPYTOM U C PACTBOPOM CEPHOM KUCIIOTHI.



Iony4yeHnue u cBoiicTBa aM(poTEPHOIro rHAPOKCHIA
B npobupky Haneiite 2-3 M pacTBOpa XJIOpUAA XpOMa MM XJIOpUJa aTiOMHHUSA (110 BEIOOpPY) U 11O
karusM npubasisiite pactBop meénoun (NaOH wnmn KOH) no o6pa3oBanus ycroitunBoro ocaaka. Pasae-
JMTE 0CAZ0K Ha JIBe NPOOUPKU: B O/IHY IIpUJICITE pacTBOP MIEI0UYH, B APYTIYIO - pACTBOP KMCIIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.
Cnemnaiite BbIBOJ], COCTaBbTE YPAaBHEHUS PEAKIIMII.
IHosryyeHune HePACTBOPUMBIX B BO/Ie OCHOBAHUIA
B otnenbHble npoOupky HanelTe 1o 2-3 M1 pacTBOPOB XJIOpUJA XKelle3a, cylibdara Meu U cyabdara
MarHusi.
[IpuneiiTe B Kaxxayt0 NpoOUpKy MO KarisiM pacTBop Ii€nouu. CocTaBbTe€ ypaBHEHHUS peakUuil B
MOJIEKYJIIPHOM U HOHHOM BUJIE, OTMETHTE LIBET BBINABIINX OCAIKOB.
Kuci10THO-0CHOBHBIE CBOMCTBA cOsel
CBoiicTBa KHCJIOH COJIH.
JInst moyyeHust KUCIIOW COJIM UCIIOIb3YHUTE pacTBOP TMIPOKCHUIA KalblUs AUOKCH] yriepoaa. Kakoun
U3 YKa3aHHBIX PEaKTUBOB CIIEAYET B3sATh B M30bITKe? OOpaTHTEe BHUMAaHUE HA TO, YTO IPH MPO-
nyckanuu Toka CO2 depe3 pacTBOp T'MAPOKCH/IA BHAYaJle 00pa3yeTcs 0CaJJOK CPeJHEN COIM, KOTOPBIH npu
JAJIbHEWIIEM TPOIMYCKAaHUU JHUOKCUZA YIJepoaa pacTBOPSIETCS W MEPEXOJUT B PACTBOPUMBIA THJIPO-
kapooHaT. CocTtaBbTe ypaBHEHMs peakuuil. UeM HY)KHO MOJENHCTBOBaTh Ha TUAPOKApOOHAT (pacTBOPOM
HC1 unm NaOH), uToObI epeBecTH ero CHOBa B 0Ca/I0K cpeiHel conn?
Otuét no nabopaTopHOit paboTe 0popMHUTE Ha JBYX Pa3BEPHYTHIX JHCTaX TETpaau (J1aOOpaTOPHOTO
JKypHaja) 1o cleayrouiei gopme:

bl © Knaccel HeopraHu4ecKuX COeAHHEHHH

‘HanmenoBa- | Ycnosus | Habmo- XumuzM | Bumoa
' HHE OnbITa IEHHS | B3amMoOJeH- | .
OTIRITA A CTBHS
‘1.Kucnotvo- | CaO
OCHOBHEIE pacTBo-
CBOWICTBAOK- | psiEeM B .
CHIOB Boge, k |Pactsop |CaO+H,O=|CaO -
"Ca0 | pacteopy | caneer | Ca?*+20H™ | ocroB-
gt e * npubas- HOM
JisieM OKCHJ
TIAKMYC '

B maHHOM M mocieayonmx oT4éTax ypaBHEHHS PEAKIMiA MICATh B MOJICKYJISIPHOM U HOHHOM BHJIE.
3adanusn u 6onpocwl 0134 HopmMuposanus u KOHMPOJA 61A0CHUA KOMNEmEeHYUuAMU, TO3BOJISIONINE

OTIPENIeNIUTh JOCTHKEHHUE CTYIEHTOM OTJENBbHBIX YUeOHBIX 3a/1a4, YPOBEHb CHOPMHPOBAHHOCTH



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

1.«Ku3Hb, Kak OMOJIOTUYECKUI KPYTOBOPOT BELIECTBY.

2. «CoBpeMeHHbIE IIPEACTABICHUS 00 IBOIIOLUH KUIHIY.

3. «310poBBE B PAOOTOCIIOCOOHOCTHY.

4. «IpyHIUIIBI COBPEMEHHOM OMOITUKIY.

5. UpesBbIYaliHbIE CUTYaLUN YKOJIOTHYECKOTO XapaKTepa.

6. Upe3BblYaiiHble CUTyalllH, YCIOBHO, 0€3 3arpsi3HEHMsI OKPY’KaloLIel Cpeabl.

7. UpesBblYaliHbIE CUTyalMU C 3aIPA3HEHUEM OKPYIKAOIIEH CPEBI.

Dopmvl meKyueco KOHmpOoNA 3HAHUN:

1.IIpoBepka BBIIOJHEHHOTO 3alaHuUs

2.Pa3060p 10BOJIOB B MOJIb3y TOW MJIM MHOM MO3UIMH.

3.01eHKa cTeneHn apryMEHTUPOBAHHOCTHU CYKICHHM.

Temvr 0na camocmoamenbHo2o usyHeHus:

1. Knaccugukarms ocHoBanuii 1 kuciot. CocTas.

2. XMMHUUYECKHE CBOMCTBA OCHOBAHMI U KUCIIOT.

JlabopaTopnas patora. 2 [loayyenue yTuieHa U aneTuaeHa. 3yyenue ux cBoicTB.

1. ITosry4yeHue 3TU/IEHA U €r0 CBOMCTBA.

Obopyoosanue: METAIUIMYECKUH IITAaTUB C JIAKOM; CHMPTOBKA (ropeiika); MpoOka ¢ ra300TBOJHOMN
TpyOKoO#; 3 mpoOUPKH; MEeCOK (MPOKaJIEHHBIN) WM MENKHEe KalHUISpHI.

Peakmuebl: cMech 3TUIOBOTO CIHUPTa M KOHIEHTPUPOBAHHOW cepHOil kucioTel (1:3); kapoun
Kanplus (Kycouku), OpomHas Boaa (Ha 50 mu Boabl 2 Kariu Opoma); pacTBOp NE€pMaHraHaTa Kajius
(0,5%, MOIKMCIIEHHBIN).

B npobupky HanelTe 1,5 M1 cMecu 3TUI0OBOTO CIIUPTA M CEPHOM KUCIOTHI M OYCTUTE B HEE HEMHOT'O
IIECKA WJIM HECKOJIBKO MEJIKHUX KaWIISPOB. JTO HY)KHO C/I€NaTh 11 pPABHOMEPHOI'O KUIIEHUS KHUIKOCTH.
K npoGupke npucoequHuTe NpoOKy ¢ Ta300TBOIHOM TPYOKOM M YKpENUTe €€ B JIalKe ITaTHBa.

B 1-10 mpo6upky Haneiite 1 mi1 GpoMHOI BOJIBI, BO 2-10 — CTOJIBKO K€ 110 00BbeMY pacTBOpa mnep-
MaHraHara kanus. [Ipexxe uem HauaTh OMBIT, IPOBEPHbTE NPUOOP HA TEePMETHYHOCTH, MOTPY3HUB KO-
Hell ra300TBOJHOM TpyOKH B 1-10 mpoOupky. [Iporpeiite Bcio mpoOUpKy CO CMECHIO M MTPOAOIIKaiTe He-
CWJIBHO HarpeBaTh TO MECTO, IJie HaXOJUTCS >KUJIKOCTh (HE HarpeBailTe BbIIIE YPOBHS >KMJIKOCTH, TaK
KaK MpoOHpKa MOKET JIOMHYTH).

Yro npoucxoaut ¢ OpoMHoi Bogoii? He mpekpainas HarpeBaHusi CMeCH, IPOITYCKaiTe BbIIEISIONICH -
Cs 3TUJIEH BO 2-10 MPOOHPKY. 3aMEeTUB 00ECIIBEYMBAHHE PACTBOPA, TOTYAC BHIHBTE I'a300TBOAHYIO TPYOKY
U3 )KMJKOCTHU Y IOBEPHUTE €€ OTBepcTHEM BBepX. IlogokKruTe BhIAEISIOMUICS ra3 U 00paTUTe BHUMAaHUE

Ha XapakTep MIaMEHH.



[IpexpaTure HarpeBaHue U MPUCTYIANTE K pa3dopy npudopa mocie ero ocTeiBaHus. OCTHIBIIYIOCMECH
paz0aBbTe BOJIOW U BBUICHTE B CIICIUATBHBIN CIIUB.
Ha ocHOBaHMM NPOBEJEHHBIX ONBITOB YKAXKUTE:!
1.KakoBa poJib cepHOI KUCIOTHI B pEaKUU MOJIYYCHUS 3TUJIEHA, IPOXOAIEH M0
cxeme: C2H50H —C2H4+H20?
2.KakoBbI pu3nveckue 1 XUMHUYECKIE CBOWCTBA 3TUIeHa? PaccMOTpUTE X B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 = 3 CH2 OH -CH2 OH+ 2MnO2
+ 2KOH
Hanummre ypaBHeHHME peakuuu MpUCOEeIUHEHUus Opoma Kk 2-
MeTHIIOyTeHy-2 U paccMoTpute ee Mexanu3M (AE). Paccuuraiite, CKOJIBKO
rpaMMoB 3%-Horo pacTBopa Opoma notpedyercs it OpomupoBanus 1 r 2-

MeTWIOyTeHa-2.

Peakiust ¢ 6poMOM U ¢ BOJHBIM PaCTBOPOM IEpMaHIaHaTa Kajus - Ka-
YECTBEHHBIE PEAKLIUU HA COEIMHEHNUS C KPATHBIMU CBSI3SMHU.
2. [losryyeHue aneTH/IeHa M €ro CBOMCTBA.
B mpoOupky nomemaroT Kycouek KapOuja KajbLivs, IPUIUBAIOT OKO-JIO 1 MJI BOJABI M cpa3y ke
3aKpBIBAIOT €€ MPOOKOI ¢ ra300TBOAHON TpyO-
KOM, MMeroumMid OTTAHYTBIH KoHel. ['a300TBOAHON TpyOKOH 3akpbIBarOT MPOOMPKY, M3 KOTOPOii
BBbIJIETISICTCSl  alleTUJIEH, MOJKUTatoT areruieH. HaOmromaroT Xapaktep mniuameHu. BHocaT B miams
KPBILIKY OT TUrJiA. Ha Kpbliike 06pazyeTcst 4epHOe MATHO CaXKH.
Beluncnure MpoLEHTHOE COAEPKAHME YIVIEpOoAa U BOAOpOJa B aueruieHe. Hanummre ypaBHeHUS
peakuMii MOoTydYeHus aleTH/ieHa KapOuaHbIM CIOCOOOM M MOCTEIYIOIIEro ero rOpeHHs.
3aTeM IpOITyCKAIOT alleTUJIeH Yepe3 OpOMHYIO BOTY.
OBBACHUTE, noyemy oOecrBeurBaHre OPOMHOI BOJBI MPOMCXOAUT 3HAYUTENILHO MEAJIEHHEE, YeM
IIPU PEAKLUU C STUICHOM.
Hanummre ypaBHeHUe peakluu aleTusaeHa ¢ 6poMom.
3areM B MpoOMpPKY HaJIMBalOT 1 MJI pacTBopa NepMaHraHarta Kajaus, J0OaBISIOT Takod ke 00beM
pacTBopa coAbl M 3aTeM MPOIyCKAalOT uepe3 MOJIy4YeHHbIH pacTBOp aneTwieH. [locteneHHO ¢uoneToBas
OKpacka pacTBOpa HcUe3aeT, MOSABISETCs XIJIOMbEBUAHBIN 0ca ok Oyporo 1Beta okcuaa mapranua(lVv).
Hanummure ypaBHEHHE peaklMM OKHMCIEHHUS aleTHJIEHA NEPMAHraHaTOM Kajus 10 IaBeJIEBOM KucC-
JOTHI.
3CH=CH + 8 KMnO4 +4 H20 = 3 HOOC-COOH + 8MnO2 +8KOH
JlabopaTopnasi padora Ne 3
Tema 4.3. UnenTndukanns OpraHuYecKHX BeIllecTB, WX 3HA4YeHHe W NPHMEHEHHe B OBLITOBOW M

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.
KauecTBeHHbIe peakuMu HAa OCHOBHBbIE KJacChl YrijeBoaopoaos Lleab
padoThI:
1. TloBroputs KnaccuduKanmo, CTPOSHHE U CBOMCTBA YIIEBOAOPOIOB.
2. V6enuThes B TOM, YTO CBOMCTBA ONPEIENAIOTCS CTPOEHHEM.
3. Tlo3HakoMHUTBECA ¢ J1abOPATOPHBIMM CIIOCOOAMHM , PACIIO3HABAHMSA OCHOBHBIX KIIACCOB
YIJIEBOIOPOAOB
PeakTuBbl, 000pyaoBanue: pactBop Opoma, 5% pactBopa coasl, 1% pacTBOp IepMaHraHata Kajws,
aMMUAYHBIN pacTBOp Xjopuaa meau, 1% pacTBop HUTpaTa cepedpa, 5% pacTBOp aMMUaKa, HUTPYOIIAS
CMECh, IITAaTHB ¢ MPOOMPKaMH, TOPEKa, Ta300TBOAHAS TPYO- Ka, BOAsHAs OaHsI.
Xoa padoTsbl
1.Ipucoeannenue 6poma
VYr11eBoAOPO/Ibl, COAEPKAIINE KPATHBIE CBSA3H, JIETKO MPUCOEIUHSAIOT OpOM:
I. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br
MemoouKa: B CyXyro MpoOUPKY MOMEMIAIOT 1 MJI MCCIeTyeMOro BEIIECTBA U IOOABIISIIOTIIO KaIUIsiM, TIPH
JIETKOM BCTPSIXUBaHUHU, PacTBOpP Opoma.
Habumroaercs ncue3HOBEHUE JKEATON OKPACKH.
2.1Ipo6a c nepmaHranaTom Kajius ( peakuusi Baruepa)
B cnaborienodnoit cpene nmpu AecTBUY NepMaHTaHaTa Kallks MPOUCXOIUT OKUCIICHHUE BEIIEeCTBA
C pa3pbIBOM KpAaTHOM CBS3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH
| |
OH OH
Mmemoouka:
K1 mn uccnegyemoro BemectBa aob6aBisaior 1 min 5% pacTBopa cojbl, 3aTeéM IO KarlisaM, IpU
BCTpsixuBaHuu 1% pacTBOp MepMaHraHaTa Kausl.
Habmronaercst icue3HOBEHHE MATMHOBOM OKPACKH MIEpMaHraHaTa.
ALETUIICHOBBIE YTJIEBOJOPOJABI TaKKe NAIOT peakluu ¢ OpOMOM U IMEepMaHTaHATOM Kajus, KOTOpHIE,
OJIHaKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJIEHUI0B

ATOM BOMOpO/A, HAXOMAALIMICA TNPH CBSI3aHHOM TPOMHOM CBS3bI0 aTOMOM YIJIEpoja, CHO-coOeH



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

Pabora ¢ anermwieHngamu TpeOyeT COOMIOACHMS TMpPaBUI TEXHUKH Oe30macHOCTH. B cyxomBuie, mpu
cJ1abOM HarpeBaHWU WJIM TPH yJape, OHU B3PHIBAKOTCS C OOJIBIION CHIION, TO- 3TOMY HEJb3s IIOJIHOCTHIO
BBICYIIIMBATh aleTHiIeHHIbI. OCOOCHHO OIaceH B CyXOM BHJIE alleTHIICHU]I cepedpa.

Memoouxa:

OnbeitNel INoayuenne anetminenunmga Mean (1)

B npo6upky HanmmuBarot 2-3 My 6eciiBeTHOro aMmmuavqHoro pactsopa xmiopuaa meau(1)[Cu(NH3)2]Cl

U MPOITYCKAIOT Yepe3 pacTBOP alleTHIICH.

PacTBOp OkpammBaeTcst B KpacHO- OyphIii LIBET, 3aT€M BBINAAeT KPACHO-OYPHIi 0CaI0K alleTHIICHH A
MeJu.

HC=CH + [Cu(NH3)2]C1 -CuC=CCu +2NH4Cl + 2NH3

DTy peakiuio MPUMEHSIOT JIsl OOHApyXEHUS JIaXKe CIIeI0B alleTUIeHa.

CMauuBaioT nojocky GUiIbTPOBAIBHON OyMaru aMMUaYHBIM PACTBOPOM XJIOPHAA MEAH

(1) u BHOCAT €€ B oTBepcTHE NPOOUPKH, U3 KOTOPOU BhIAeAeTcs aueTuieH. [losusercsakpacHo-0ypoe
OKpaIlIlBaHUE.

OnerrNe2: [Monyuenue aneTrieHuIa cepedpa.

B npoOupky nanuBaroT 2 mu 1% pactBopa HHUTpaTa cepeOpa M MpHOaBIAOT MO KamisiM 5% pacTBop
aMMHuaka 70 IOJIHOTO pPAacTBOpPEHMsI oOpasyrollerocs ocajaka okcujaa cepedpa. Uepes mnonmydeHHbIN
OecLIBETHBIN pacTBOp NPONYyCKAIOT aleTuieH. Bolmagaer xenroBaTo- Oesblil OCaJOK aleTUICHHIA
cepebpa.
HC=CH + 2[Ag(NHj3)2]JOH — AgC=CAg +4NHj; + 2H>O

aleTUJICHU

cepebpa
2.00Hapy:keHHe apOMATHYECKHUX YTIJI€BO0OPOIOB.
ApomaTuyeckre COeJMHEHUs BCTYMAIOT B PEaKIUU 3aMelleH s, 00pa3ysl OKpalleHHbIeCOSTUHEHNUS.
a) HUTPOBaHUE APOMATHYECKUX cOelMHEeHuil (Tara!l).
Peaknnro mpoBOJIAT a30THOW KHCIOTOM WM HUTpyromied cMecbro: R—H +
HNO3; — R—NO> + H>,0O
Memoouka:
B npobupky nomemator 0,1 r (mnm 0,1 M) BemiecTBa U MpH HETIPEPHIBHOM BCTPSAXUBAHUHM MOCTENIEHHO
npuOaBisAoT 3 M HuTpyroued cmecu (1 4YacTh KOHLEHTPUPOBAHHOM a30THOM KUCIOTHI M 1 dYacThb
KOHIICHTPUPOBAHHOW CepHOUM KHUCIOTHI). [IpoOupKy 3akpbiBaloT MpoO- KOW C JJIMHHOW CTEKJITHHOU
TpYOKOH, KOTOpasi CIIY’)KUT 0OOpaTHBIM XOJIOAUIBHUKOM, U HarpeBaroT Ha BoJsHOU Oane 5 muH. ipu 50°C.
CMmech BbUIMBAIOT B cTakaH ¢ 10 T H3MENbYEHHOTIO JIbJIA.
Ecin nipu 3TOM BBINTagacT TBEPABIM MPOLYKT UM MAacjao0, HEPACTBOPUMBIE B BOAE M OTJIMYAIOLIUECS OT
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MCXOJIHOTO BEIIECTBA, TO MOXKHO MPEANOI0KUTh MPUCYTCTBUE apOMATUUYECKUX COCMHEHUI.

0) aIKNJIMpPOBaHMEe APOMATHYECKHX COETUHEHMA.

ApoMaTuyeckue YrieBOAOPOJAbl W UX TalIOTEHONPOU3BOAHBIE JAIOT TMPU B3aUMOJICHCTBUU C
XxJ0pohOopMOM B TMPUCYTCTBUU XJIOpUJA QITIOMHUHHUS TPOAYKTHI, OKpAIICHHbIE B SpKUE IIBETa

(OpanxeBblii, MypIypHBIN, CUHU, 3€JI€HBIN)

3R—H + CHCL, —4/CB _, R3CH + 3HCI
JlabopaTopnasi padora Ne 4

Tema 6.2. UcciienoBanne cBOMCTB PaCTBOPOB.

Heab: npuUroToBieHUE PaCTBOPOB U OMPEIEICHUE CPEIbI BOJHBIX PACTBOPOB.
Memoouka:
B npobupky ¢ 1-2 mi o6e3BokeHHOTO Xs1opodopma mpudasistor 0,1 v (mmm 0,1 Mn) me- crnegyeMoro
BemlecTBa. CMech MepeMeninBaT. 3aTeM OCTOpPOKHO BHOCAT 0,5 T mopomkooOpa3HOro 0e3BOJHOTO
XJIOpUJia ATIOMUHHUS TakK, 4TOOBI OOJbINAsl YacTh €ro OCTalach Ha CTEHKAaX NMPOOMPKU BBIIIE YPOBHS
KuAKocTh. HakimoHsst mpoOHMpKy, ClIeTka CMauyuBalOTIIOPOIIOK XJIOpUaa amfoMuHMS. [losBiieHue spKoi
OKpacKH Ha CTCHKE MPOOHMPKH, a TAK)KEOKPAIIMBAHWUE M BCETO PAacTBOpA YKa3bIBaeT HA IPHUCYTCTBHE
apoOMaTHYECKON CUCTEMBI.

PesynbTaTsl 0opMuUTH B BHIE TA0THIIBI:

No Uccnenyemoe YpaBHeHUE peakuuu AHanuTUYECKUI

ILII. BELIECTBO ¢ dext

PeakTuBbl, 060pyaoBanue: pactsop Opoma, 5% pactBopa coabl, 1% pacTBOp mepmaHTraHaTa KaJus,
aMMHUaYHBIN pacTBOp Xxjopuaa Menu, 1% pactBop HuTpata cepedpa, 5% paccTBop amMMHaKa, HUTPYrOIIas
CMECh, IITATUB C MPOOUPKAMU, TOpeNKa, ra300TBOAHAS TPYO- Ka, BOJsHAs OaHs.

Xox pa6oTsl
1.TlpucoennHeHue 6poma

VYreBoaopobl, CoAepKaIIe KpaTHbIE CBS3H, JIETKO MPUCOETUHSIOT OpOM:

II. R—CH=CH—R + Br2 R—CH—CH—R
Br Br
Memoouka: B CyXyio IpOOUPKY MOMEMIAIOT 1MIT HCCTIETyEeMOT0 BEIIeCTBa U JOOABISIOTIIO KaTUIsIM, TIPH
JIETKOM BCTPSIXUBaHHUHU, PACTBOpP Opoma.

Hab6nronaeTcst ncue3HOBEHUE KENTOW OKPACKH.

2.1Ipo6a ¢c nepmaHraHarom kajus ( peakuusi Baruepa)
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B cnabomienounoii cpesie mpu 1eHCTBUU IIEpMaHTaHaTa Kaaus MPOUCXOIUT OKUCIIe-HUE BEIIECTBA

C pa3pbIBOM KPAaTHOM CBSA3U.

3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH

| |
OH OH

Memoouka:

K1 mn uccnenyemoro BemectBa aoOaBisitoT 1 min 5% pactBopa copbl, 3aTeM IO Karulsm, IpH
BCTpsixuBaHUU 1% pacTBOp mepMaHraHaTa Kajusl.

Haburonaercs ncue3HOBEHNE MAJIMHOBOM OKPACKH IIEpMAaHraHaTa.

ALIETUIICHOBBIE YTJIEBOJOPO/AbI TAKXKE NAIOT PEaKklUu ¢ OpOMOM M IEpMaHIaHATOM Kajus, KOTOpBHIE,
OJIHAKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.

3.00pa3oBanue aneTWIEHHI0B

ATOM BOJIOpPOJa, HAXOMSIIMICS TPHU CBS3AaHHOM TPOWHON CBSI3bI0 aTOMOM YTJIEpOJa, CIO-COOeH
3aMelaThCcsl Ha MeTall (KauecTBeHHas peakuus Ha rpyniny —C=CH).

PaGora ¢ anermnenugamu TpebyeT coOMIOACHMS MpaBUI TEXHUKH Oe3omacHoCTH. B cyxomBuue, npu
c1aboM HarpeBaHUU WIH MPU yAape, OHU B3PBIBAIOTCS C OOJBIION CHUIION, TO- 3TOMY HElb3s MOJHOCTHIO
BBICYIINUBAThH arleTHiieHu1bl. OCOOEHHO OIMAaceH B CyXOM BHJIE alleTHJICHH]I cepedpa.
Memoouxka:

OneitNel [Nonyyenune anerwiennaa Mmeau (1)

B npobupky HanuBaroT 2-3 mu GeciieTHOro ammuadHoro pacteopa xijopuaa meau(1)[Cu(NHz)2]Cl

U TIPOIYCKAIOT Yepe3 pacTBOP alleTHIICH.

PacTBOp OKpammBaeTcs B KpacHO- OypbIH IBET, 3aTEM BBITIQJaeT KPACHO-OYPHIH OCa0KAICTUIICHH 1A
ME/TH.

HC=CH + [Cu(NH3)2]C1 -CuC=CCu +2NH4Cl + 2NH3

DTy peakIuio MPUMEHSIOT JUTsl OOHAPYKEHUS JTaXKe CIICI0B alleTHIICHA.

CMaguBaIoT MOJIOCKY QUIBTPOBATBHON OyMaru aMMHAYHBIM PACTBOPOM XJIOPH/Ia MEIH

(1) u BHOCAT €€ B oTBepcTHE MPOOUPKH, U3 KOTOPOH BhIJENseTcs aneTwieH. [losBisercskpacHo-0ypoe
OKpaIlluBaHUE.

OnertNe2: [TonyueHne aneTuiaeHnna cepeopa.

B mpobupky nanuarot 2 mia 1% pacTBopa HUTpaTa cepedpa U MpuOaBIAIOT Mo KamisM 5% pacTBOp
aMMMaKa [0 IIOJHOTO pacTBOPEHHUs OOpa3yIolerocs ocagka oOKcujaa cepedpepe3 IMONydyeHHbBIH
OCCIIBETHBIN PACcTBOP NPOIYCKAIOT aleTWICH. BrIMagaer >KeaToBaTo- OENbIi O0CajoK aleTHICHUIA
cepeodpa.

HC=CH + 2[Ag(NH3).]OH — AgC=CAg +4NH;3 + 2H,0

2.00HapyKeHHe apOMATHYECKHX YIIeBOJOPOI0B.
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ApomaTtuyecKkre COeJMHEHUS BCTYIAIOT B PEAKIIUU 3aMeleH s, 00pa3ysl OKpalleHHbIeCOCTUHECHNUS.

a) HUTPOBaHHE apOMATHYECKHUX COeIUHEeHUI (TAral).

Peakuuto mpoBOAST a30THOM KHUCJIOTOM WM HUTpyromied cmecbio: R—H +

HNO; — R—NO; + H20

Memoouxa:

B npobupky nomemtaror 0,1 r (uam 0,1 mi) BemiecTBa U MpH HENPEPHIBHOM BCTPSXUBAHUU MTOCTEIICHHO
npuOaBIsAOT 3 MJI HUTpYHOmEeH cmecd (1 4YacTh KOHIEHTPUPOBAHHOW a30THOM KMCJIOTHI W 1 dacThb
KOHIICHTPUPOBAHHOW cepHOM KHUCIOTHI). IIpoOupKy 3akpbiBaloT MpoO- KOW C JIMHHOW CTEKJITHHOU
TPpYOKOH, KOTOpasi CITy>)KUT 0OpaTHBIM XOJOAWIBHUKOM, H HArpeBaroT Ha BoJsiHOU Oane 5 muH. ipu 50°C.
Cwmech BBUIMBAIOT B cTakaH ¢ 10 r U3MENbYEHHOTO JIb/IA.

Ecnu npu 3TOM BbINIagaeT TBEPbIM MPOIYKT WM MAcjio, HEPACTBOPUMBIEC B BOJIE M OTJIMYAIOUINECS OT
HCXOJHOTO BEIIECTBA, TO MOKHO MPEMOJIOKUTh TPUCYTCTBHE APOMATUYECKUX COSAMHEHUN.

0) AJKUJIMPOBAHUE APOMATHYECKHX COeIMHEHMH.

ApomMaruyeckue YrieBOAOpPOJAbl U UX TaJIOTEHONPOU3BOAHBIE JAOT IPU B3aUMOJIEHCTBUU C
XJIOpOPOPMOM B TIPUCYTCTBHM XJIOpHAA ATIOMHUHHUS TPOAYKTHI, OKpalleHHbIE B SPKHE IIBETa

(OpanxeBblil, MypIypHBINA, CHHHIA, 3€TICHBIN )

3R—H + CHCl, —4CB _; RyCH + 3HCI

Memoouka:

B npoGupky ¢ 1-2 mn o6e3BoxeHHoro xiaopopopma npudasistotr 0,1 r (wim 0,1 mi) uc- ciegyemoro
BemecTBa. CMech nepeMelnBaioT. 3aTeM OCTOpOKHO BHOcAT 0,5 r mopoui- KooOpa3HOro 6e3BOJIHOIO
XJIOpUJIa ATIOMUHHS TakK, 4TOObI OOJbIIasl YacTh €ro OCTajJach Ha CTEHKaxX MPOOMPKH BBILIE YPOBHS
XKHUIKOCTH. HakioHss mpoOUpKy, CiIerka CMauyuBaIOTIIOPOIIOK XJIopHuaa amoMuHus. [losBieHne spkoi
OKpacKu Ha CTEHKE NMpPOOMpPKH, a TaKXeOKpallMBaHHE M BCEr0 pacTBOpa yKa3blBaeT Ha IMPHCYTCTBUE
apOMaTUYECKON CUCTEMBI.

Pe3yabTarsl opopMuTh B BUae TA0AMIbI:

Ne Hccnenyemoe YpaBHEHHE peakLiUu AHanuTHYECKUN

ILI. BEIIECTBO apdexT
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OcHOBHbBIE HMCTOUHMKH:

1. Apo3nos, A. A. Xumus [ DneKkTpoHHBIH pecypc] : yuebroe nocodue s CI1O / A. A. [Ipo3nos, M.
B. JIpo3noBa. — DJieKTpOH. TEKCTOBBIE HaHHbIe. — CapatoB : Hayunas kuwura, 2020. — 317 ¢. — 978-
5-9758-1900-0. — Pexxum noctymna: http://www.iprbookshop.ru/87083.html

2. Baiitaep B.B. Xumus [ DnexTponHsbIi pecypc] : yuebnoe nocodue / B.B. Baiitnep, E.A. Hukonenko.
— DJEeKTPOH. TEKCTOBBIE NaHHbIe. — ExaTepunOypr: Ypanbsckuil penepanbhblii yausepcuret, 2021.
— 132 ¢. — 978-5-7996-1780-6. — Pesxxum nocryna: http://www.iprbookshop.ru/66217.html
ObCrmoura;

JlonmoJHUTEeNbHbIE HCTOUHHKMH:

1. Xumus [ DNeKTpOHHBIH pecypc]: yuebHoe nmocodue /. — DIeKTpOH. TEKCTOBbIE JaHHbIE. — BopoHex:
Boponexckuii rocyaapCcTBEHHBIN apXUTEKTYpHO-CcTpouTenbHblil yHuBepcuret, ObC ACB, 2019. — 92
c. — 978-5-890040-579-1. — Pexxum goctyna: http://www.iprbookshop.ru/59133.html 3b6C

2.Xumus [ DneKTpOoHHBIH pecypc] : yuebHoe nocobue / A.M. [lanmiienko [u ap.]. — DAeKTpoH.
TeKcToBble JaHHble. — HoBocubupck: HoBocuOupckuil rocyjapcTBEHHBIM
apXUTEKTYPHOCTPOHUTENbHBIN yHUBEepcHuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2. —
Pexxum noctyna: http://www.iprbookshop.ru/68898.html 35C

3. Mapmankua M.®@. Xumus [DnekTpoHHbIH pecypce] : yuebHoe nocodbue / M.®. Mapmankun, 1.C.
I'puropsin, /I.H. KoBaneB. — DnekTpoH. TekcToBbIe nanHble. — CtaBpornosb: CeBepo-KaBkazckuit
benepanbHbId yHUBEpCUTET, 2020. — 228 ¢. — 2227-8397. — Pexkum nocrymna:
http://www.iprbookshop.ru/63225 . html

HMHTEpHET HCTOYHUKU:

www.elementy.ru — caliT «1eMeHTBI O0JIBIION HAYKU. DHIUKIIOE NS
http://ru.wikipedia.org/wiki - UaTeprer-sHImKIONE 11 testpilot.

http://www.nkj.ru — caiit xxypHana «Hayka u :u3Hb».

http://www.znanie-sila.su — caiT xxypHasa «3HaHHE — CHJIay.

http://technicamolodezhi.ru — caiit xxypHana «TeXHUKa — MOJOICKI.
http://www.popmech.ru — caiit xypHana «IlonyaspHas MeXaHUKa».

http://ihst.ru — caiir Uucturyra ncropun xumuu u texuuku uMm. C.1. Basunosa PAH
(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bonpocs! ucropuu
XUMHH ¥ TEXHUKNY.

http://naturalscience.ru — caiiT «Xumus. CipaBOUHUK €CTECTBEHHBIX HAYK».
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