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Hepeueub Komnemeuuuﬁ u uudukamopoe 00CmudICeHUA Komnemenuuﬁ C YKa3anuem smanoe d)opmuposanuﬂ 6 npoyecce 0ceoernun

OUCUUNTUHDL

Komnerennuu:

1IK-5 Crioco0eH K MPOBEIEHUIO HAYYHO-HUCCIIEI0BATEIbCKUX paboT B 001aCTH XMMHUH U TEXHOJIOTUH OPTraHUYECKHUX BEIECTB

IIK-5.1 3Haer XUMHIO U TEXHOJIOTHMIO OPraHWYECKMX BEIECTB, HOBEHIINE JOCTM)KEHUS B 3TOW 00JAaCTM HAayKd U TEXHUKH, UCTOPHUIO PAa3BUTHS
KOHKPETHOM Hay4YHOM NpoOJIEMBl; COBPEMEHHBIE METO/BI MCCIEAOBAHUS U CPEJCTB MCCIEIOBAHMS CBOWCTB U CTPYKTYp OpPraHMYECKUX BEILECTB; OCHOBHBIE
ITOMCKOBBIE CUCTEMBI JUIsl pa0OThI C HAYYHO-TEXHUYECKOM HHpopMaruei

IIK-5.2 YMeer OCyIIECTBIATh IOMCK, 00pabOTKy, aHaJlM3 M CUCTEMATU3alMI0 HAay4YHO-TEXHMUYECKOM HHGpOpManuu IO TeMe HCCIIeI0BaHus;
(bopMyIMpOBaTh LIENU U 33Ja4Yd MCCIEIOBAHUS; ONPEAEIATh OOBEKT U MPEAMET UCCIEA0BaHMs; IPOBOAUTh O0OCHOBAHUE AKTYaJIbHOCTH BBIOPAaHHON TEMBbI U
XapaKTEPUCTUKU COBPEMEHHOI'O COCTOSIHMS H3y4daeMoW MpoOsieMbl; 00pabaThiBaTh IOMYYEHHBIC DPE3yJbTaThl, IUIAHUPOBATH U IPOBOJUTH XUMHUECKHE
HKCIIEPUMEHTBI, aHAJIU3UPOBATh U MPEICTaBIATh UX B BMJE 3aKOHUYCHHBIX Hay4YHO-HUCCIEOBATEIbCKUX pa3paboOToOK; (JOpMYyJIHpOBAaTh U pa3peliaTh 3aJaud,
BO3HHKAIOIIME B XOJI€ BBIMOJHEHUsI HAYYHO-MCCIIENOBATEILCKON PabOThI; BEIOMpPATh HEOOXOIUMBIE METOBI MCCIEAOBAHUS, UCXOAA U3 3a7a4 KOHKPETHOI'O
UCCJIEOBAHMS;, COCTABIATh OTYET O HAYUYHBIX HCCIEOBAHUAX; IOJIB30BAThCS (PU3MKO-XUMHUECKMMU METOJaMH YCTAaHOBJICHHS CTPOEHHS OpPraHUYeCcKHX
BEILIECTB; M0JIb30BATHCSI HAOOPOM KOMIBIOTEPHBIX IPOTrPaMM Ul 00pabOTKU MOITYyYEHHBIX PE3yJIbTaTOB

11K-5.3 Bnaneer OCHOBHBIMH TOHSATHSMH U 3HAHUSIMH B 00JIACTH XUMHUH U TEXHOJOTMH OPraHUYECKUX BEIECTB; COBPEMEHHBIMH MH(YOPMAIIMOHH BIMU
TEXHOJIOTHSIMM TIPU TPOBEJCHUM HAYYHBIX HMCCIEIOBAHUN, KOHKPETHBIMU INPOTPAaMMHBIMU MPOAYKTaMHU M HH(GOPMALMOHHBIMU pECypcaMu; HaBbIKAMU
MIPOBE/ICHUSI HAyYHBIX HCCIEAOBAHUNM U TEXHUYECKHUX pa3pabOTOK; METOIaMU KOHTPOJS TEXHOJOTMYECKUX IMPOIECCOB M aHAIUTHUECKOW CTaHJapTH3aluu
KayecTBa OPraHMYEeCKUX MPOAYKTOB C HCIOIb30BaHUEM (U3UKO-XUMHUYECKUX METOJOB; HaBBIKAMU CaMOCTOSITETILHOM paboThI, COCOOaMM TMPOBEIACHUS
Hay4YHBIX 00CY>KJeHUI, HAaBBIKAMH BBICTYIUICHUH ¢ HAYYHBIMH JIOKJIaJIaMH; OLICHKH MOJTy4YeHHBIX PE3yJIbTaTOB

\ Hunouxamopwt Omanst hopmuposanus 6 npoyecce 0c80eHUA OUCUUNTUHDBL Haumenoeanue




docmudiceHus (vkazamo 6ce memol uz PI/]) OUEHOYHO20 Cpedcmea
Komnemenuuu Jlexkyuu Ilpaxmuueckue Jlabopamopnuwie Kypcoeoit npoexm
3anamus, 3anamus (paboma)
aadopamopHwlil
NPAKMUKYM
IK-5.1 Temwt 1-6 Tema 1-4 Tema 1-10 He npedycmompennl Omuem no
aabopamopuvim
pabomanm,
KOJU10K8UYMblL, IKIAMEH
ITK-5.2 Temot 1-6 Tema 1-4 Tema 1-10 He npedycmompenni Omuem no
aadbopamopusim
pabomam,
KOJLIOKGUYMbl, IK3AMEH
I1K-5.3 Temwt 1-6 Tema 1-4 Tema 1-10 He npedycmompenui Omuem no
aadbopamopuvim
pabomanm,
KOJL1OKGUYMbl, IK3AMEH

Ilepeuenv ouernounvix cpeocme no oucuuniune (Mooysw)

OueHuBaronyie MEPOIPUSITUS Kon-Bo - baue!
min | max
5 cemecTp
JlabGoparopHnas pabora 6 36 60
KomnokBuym 2 24 40
UTOI'O 60 100
6 cemecTp
JlaGoparopHas pabora 4 24 40
KomnokBuym 2 12 20
DK3aMeH 1 24 40
NTOI'O 60 100




IlIkana ouenusanus

Hudposoe | Boipaxenue B | CioBecnoe | Kpurepum oneHKH HHIMKATOPOB AOCTUKEHUs] MPU (popMe KOHTPOJISI:
BbIpajKeHHUe dannax: BbIPasKeHH e JK3aMeH / 3a4eT ¢ OlleHKOii
5 87 -100 Otmmuno  |OrnieHKa «OTIIMYHO» BBICTABISIETCS CTYJEHTY, €CIM TEOPEeTHYECKOoe
(3auTeHO0) |comepikaHHe Kypca OCBOEHO MOJHOCTHIO, 6€3 MpoOesoB; ucUepbIBaloNie,
MOCJICZIOBATENIbHO, YETKO M JIOTHYECKH CTPOMHO H3lIaraeT MaTepua;
CcBOOOJTHO CIIpaBJIsIETCSl C 3aJadaMH, BONPOCAaMHU W JAPYTMMH BHIAMU
NPUMEHECHHS 3HAHUHU; HMCIIOJB3YEeT B OTBETE JIOMONHHUTEIBHBIA MaTepual
BCE IMPEILyCMOTPEHHBIE MPOTrPaMMOM 3aJaHUsI BBHIIIOJHEHBI, KAU€CTBO UX
BBITMIOJIHEHUSI OIEHEHO 4YHUCIOM O0ajioB, ONM3KUM K MaKCHMalbHOMY;
aHANIM3UPYET TOJIYYCHHBIE PEe3yNbTaThl; MPOSBISIET CaMOCTOATEIBHOCTD
IIPY BBITTOJIHEHUH 3a/1aHU I

4 74 - 86 Xopomio  |OleHKa «XOpOILO» BBICTABISIETCS CTYIACHTY, €CJIU TEOPETHYECKOE
(3auTeHo0) |comepikaHMe Kypca OCBOCHO TOJHOCTHIO, HEOOXOIUMBIE MPAKTHYECKHE
KOMIIETCHIINM B OCHOBHOM C(OPMHPOBaHBI, BCE IPEIyCMOTPEHHBIC
nporpaMMoii o0yueHus ydeOHbIE 3a/JaHus BBINOJHEHBI, Ka4eCTBO HX
BBITIOJIHEHUSI JIOCTaTOYHO BbICOKOe. CTyOEeHT TBEPJO 3HAET MaTepual,
IrPaMOTHO H MO CYHIECTBY HW3JaraeT ero, He JOIMycKas CYyIMECTBEHHBIX

HETOYHOCTEW B OTBETE HA BOIPOC.
3 60 - 73 VYnoenerBopu |OrieHKa  «yJOBIETBOPUTEIHLHO»  BBICTABISETCS  CTYIACHTY,  €CIU
TEJIBHO TEOPETHYECKOE COJIepKaHHE Kypca OCBOCHO YaCTUYHO, HO MPOOENbl He
(3a4TE€HO) |HOCAT CYHIECTBEHHOTO XapakTepa, OOJBIIUHCTBO MPETyCMOTPEHHBIX

pOrpaMMoOil 3aJaHUi BBIMOJIHEHO, HO B HUX HMMEIOTCS OIIMOKH, NpH
OTBETE€ Ha IIOCTABJIEHHBIM BOIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH,
HEJIOCTaTOYHO TpaBHJIbHBIE (OPMYIHPOBKH, HAOIIOMAIOTCS HapyLICHUS
JIOTUYECKOM  IOC/IEAOBAaTENbHOCTM B M3JIOKEHHUU  [IPOIPaMMHOIO
Marepuaa.




Huxe 60

Heynosnerso
PUTEIBHO
(1e 3auTeHo)

OneHka «HEYIOBJIETBOPUTEIbHO» BBICTABIIETCS CTYAEHTY, €CIM OH HE
3HAaeT 3HAYUTEJIBHOW YacTH MNPOrpaMMHOIO Marepuaya, JOoIyCKaeT
CYLIECTBEHHBIE OLIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPyAHEHUSMU
BBIIIOJIHSIET IPAaKTH4EeCKHEe paldoTbl, HEOOXOAWMBbIE IPAKTHUYECKHE
KOMIETEHIMH He C(OpMUPOBaHBI, OOJBLUIMHCTBO MPEILyCMOTPEHHBIX
MporpaMMoi oO0y4deHHs! y4eOHBIX 3aJaHU{ HE BBIIOJHEHO, KaYeCTBO UX
BBINIOJIHEHUS OLICHEHO YU CJIOM 0ajiyioB, OJM3KUM K MUHHUMAJIbHOMY




KpaTKaﬂ XAPaKTCePUCTUKA OLICHOYHBIX CpeACTBa

TEMBI, pa3/ieia WK pa3ieioB AUCHUIUINHBI,
OpPraHM30BaHHOE KaK y4eOHOe 3aHSATHE B BHJIE
cobeceoBaHUs NMPENoAaBaTeNsl ¢ 00y4arOIUMHUCS.

Ne | Haumenoseanue |Kpamxaa xapaxmepucmuka ouenounozo cpeocmea| Ilpedocmasnenue
n/n OUEHOUHO20 OUEHOUHO20
cpeocmea cpeocmea 6 ghonoe
1 2 3 4
1. |JlabGopatopnas Oto BUJ yueOHOU pabOTHI, IETbI0 KOTOPOit siBisieTcst | Tembl mabopaTOpHBIX
pabora u3ydeHue (Uccie1oBaHne, N3MEpPEHUe) paboT, KOHTPOJIbHbBIE
XapaKTEepUCTUK Ja00paTOpPHOTO OOBEKTA. BOIIPOCHI IO TEME
Lenb 1abopaTOpHBIX 3aHATUI: OCBOEGHHUE M3Y4aeMOil |1abopaTopHON
y4eOHOH TUCIUIUINHBL, TPUOOPETEHNE HABBIKOB paboThI, BOMPOCHI K
IPAKTUYECKOTrO MPUMEHEHNS 3HaHUN y4eOHOM KOJUIOKBUYMY
JUCHUTUIMHBI (IUCLHUILIMH) C UCMOJIb30BAaHUEM
TEXHUYECKUX CPEICTB U (M) 000pyIOBaHUS
2.  |[IpaxTrueckoe B xoze npakTuyeckux paboT CTyA€HTHI OBIaAeBAOT | TeMbl mpakTH4YeCKuX
3aHATHE YMEHHUSIMU T0JIb30BaThCS paboTaTh C HOPMATUBHBIMH |3aHATHUI;
JIOKYMEHTaMU U UHCTPYKTUBHBIMHU MaTepHalaMH, KOHTPOJIbHbBIE
CIPaBOYHUKAMH, COCTABIISITh TEXHUUECKYIO BOIIPOCHI U 3aJJaHUs
JIOKYMEHTALMIO; BBIOIHSTh YEPTEKU, CXEMBI, 0 TeMe
Ta0JIULIbI, peliaTh Pa3HOro poja 3a7auu, Je/laTh MPaKTUYECKOTrO
BBIYMCIICHUS, ONIPEIEIIATh XapaKTePUCTUKU 3aHATHS
pa3IMYHBIX BEIIECTB, 00BEKTOB, siBJIcHUH. [{enb
MPAaKTUYECKHUX 3aHSATHH 3aKII0UaeTCs B BEIPAaOOTKE y
CTYZICHTOB HaBBIKOB IPUMEHEHHUSI MTOTyUYE€HHBIX
3HaHUM JJIs pelIeHUs] MPAaKTUYECKUX 3a/1a4 B
MPOIECCE COBMECTHOM JIESITEIbHOCTH C
MIPENoIaBaTENSIMU.
3.  |KomnokBuym CpenctBo KOHTpOJIsI ycBOoeHUs yueOHoro Matepuana | Bompocs o te-

MaMm/paszienam
JIUCLUILUIAHEI
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MuHHCTEPCTBO HayKH U BhICIIEro oopa3oBanus Poccuiickoit denepanyn
HwxkHekaMCKUiT XUMHUKO-TEXHOJIOTHYECKUH MHCTUTYT ((unuran) dhenepasbHOro
roCyJIapCTBEHHOT'0 OI0IKETHOT'O 00Pa30BaTEIILHOTO YUPEKICHHUS
BBICIIIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTNUECKU YHUBEPCUTET
Hanpasnenue noarorosku: 18.03.01 XuMuueckasi TEXHOJIOTHS
[Tpoduns moaroToBKu: «XUMHUECKast TEXHOJIOTHUS OPTraHUYECKUX BEIICCTBY

IlepeyeHb BONPOCOB HA IK3aMeH
no aucuurrae «IlepBudnble mporeccsl HedrenmepepadboTKm»

OO0mue cBeieHus 0 HEPTSHOM U Ta30BOM MPOMBIIIUIEHHOCTH. J{0ObIda HeTH U ra3a.

I'unoTe3bl MUHEPATTBHOTO M OPraHUYECKOr0 IPOMCXOXKAEHUS HEPTH.

OpaKIMOHHBIN U XUMHYECKHI cocTaB HeTH.

Xumuyeckas Kinaccuukanus HeTu.

Texnonornueckas kinaccuukanus HeTu.

CaoiicTBa He(TH U HEPTENPOTYKTOB: XapaKTEPUCTUUECKUE TOUKU KUIIEHUS HEPTIHBIX (ppaKiiuii,
XapaKTepUCTUUECKUH (PAaKTOp, IIIOTHOCTb.

CpoiictBa HepTM U HEPTENPOIYKTOB: MOJEKYJSIpHAas Macca, BSI3KOCTb, TEMIIEPATypbl
KpHUCTaJUTM3alluH, IOMYTHEHUS U 3aCTbIBaHUSI.

CpoiictBa HepTM U  HEPTENPOIYKTOB: TEMIEpAaTypbl BCHBIIIKH, BOCIUIAMEHEHMUSI U
CaMOBOCIIJIAMEHEHU S, ONITUYECKHE CBOMCTBA, OKTAHOBOE M LIETAHOBOE YK CJIA.

[ToaroroBka Hedtu K epepadboTKe.

Ob6ecconuBanue Hegtu Ha HII3.

[TonroroBka npupoaHOro rasa K nepepadboTke.

TonnuBHBIN BapuaHT HETITyOOKOH NepepaboTKy.

TonnuBHBINA BapuaHT riy0OKOi nepepaboTKH.

TonnuBHO-MacsIHBIN BapuaHT nepepaboTku HeTH.

Hacanounble u TapenbyaTbie KOJOHHBI.

Cutuatele, cuTYAaTO-KJIaMlaHHbIE, KJIallaHHbIE, KOJIMAYKOBBIE TAPENKH.

bnok atmocdepHoit neperonku Hedtu ycranosku IJIOY-ABT-6.

bnok BakyymHOI1 neperonku masyta ycraHoBku DJIOY-ABT-6.

brnok crabunusanuu 1 BTOpHYHOM reperoHku 6en3una ycranoBku DJIOY-ABT-6.

Kputepuu ouenkmu:

Onenka «oTIMYHO» WU 36-40 Oa/uioB — OTBETHI HA BOIMPOCH CBHUJETEIHLCTBYIOT 00
YBEPEHHBIX 3HAHHIX U YMEHUSX CTYyJICHTA.

Onenka «xopomo» wik 32-35 0awioB — OTBETHl Ha BONPOCHl CBUJIETEILCTBYIOT O
JIOCTATOYHBIX 3HAHUSIX M YMEHUSAX CTYJCHTA.

OneHka «yIOBIETBOPUTENbHO» Wi 25-31 OamwioB — OTBETHl Ha  BOIPOCHI
CBUJICTENILCTBYIOT O HEJJOCTATOUHBIX 3HAHUSAX U OTPAaHUYCHHOM YMEHUU CTYJIEHTA.
Onenka «HeynoBneTBoputensHo» win  0-24  0OamioB — OTBETHI Ha  BOIPOCHI

CBUACTCIILCTBYIOT O c1a0bIX 3HAHUAX U HCYMCHHUM CTYACHTA.



MuHHCTEPCTBO HayKH U BhICIIEro oopa3oBanus Poccuiickoit denepanyu
HuxHekaMCKHU XMMHKO-TEXHOJIOTUYECKH MHCTUTYT ((punmain) deaepanisHOro
rOCYJapCTBEHHOT 0 OI0I’KETHOT'0 00Pa30BaTENBLHOIO YUPEXKICHHUS
BBICIIIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTNUECKUN YHUBEPCUTET

Coaep:xxanue KOJIJIOKBHYMOB
o quctumnianae b1.B.J1B.02.02 IMepBuunble mnporeccsl HedrenepepaOoTKH

KomnokBuym 1 «O6mas xapakTepuctika HedTu U raza, cBOHCTBa He(TH U HEPTEPOIYKTOB

1. Tumorea MMHEpPANIBHOTO TPOMCXOXKICHUS HepTu. [Wmoresa oOpraHU4ecKoro
MIPOUCXOXKACHUS HEPTH.

2. @pakuuOHHBII M XMMHMUYECKHMI cocraB He(pTH. XuMudeckas Kiaccuukanus.
Texnonornueckast Kraccuukanus.

3. XapaKTepuCTUUECKUE TOUYKH KHUIIEHUS HePTAHbIX (pakiuil. XapakTepucTHyecKU
¢akrop. IlnotHocts HedTH. MonekynspHas Mmacca. Bszkocts. Temmeparypa Kpucraaiu3aiui,
IIOMYTHEHUS, 3acTbiBaHUSA. TemmepaTypa BCHBIIIKH, BOCIIAMEHEHUS, CaMOBOCIIJIAMEHEHUS.
OnTuueckue cBoiictBa. OKTaHOBOE U LIETAHOBOE YHCIIA.

KomnokBuym 2 «OcHOBHBIE HalIpaBJIeHUs 1epepabOTKU HEPTHU»

1. TonnuBHOE HanpaBjeHUE NepepadoTKU HEPTH.
2. TonnuMBHO-MACIsHOE HaNpaBjieHue HeTH.
3. Hedrexumuueckoe nian KOMIUIEKCHOE HaNpaBiIeHUe nepepadboTku HeTH.

Komnmoxsuywm 3 «Knaccuduxaius ycTaHOBOK IEPBUYHOM 1epepadOTKU 1 UX alllapaTypHOe
otopmiieHne»

1. TexHonoruueckre cxeMbl YCTAaHOBOK MEPBUYHOM MepepaOoTKu HEPTH A TOIIMBHOI0
BapHaHTa nepepadoTKu HedTH.

2. TexHONOTMYECKHE CXEMBbl YCTAHOBOK MEPBUYHON MepepaOoTKu He(TH Ui TOIIIMBHO-
MAacIIIHOTO BapHaHTa nepepaboTKu HedTH.

Komnoksuym 4 «CoBpeMeHHbIE IPOMBIIIUIEHHBIE YCTAHOBKHU IIEPErOHKU HE(PTH U raza»

1. bnok atmocdepHoii neperonku Hedtu ycranoBku IJIOY-ABT-6.
2. biok BakyyMHOU mieperoHKd Maszyta ycraHoBku DJIOY-ABT-6.
3. Biok cTabmm3anuy 1 BTOPUYHOM neperoHky Oen3uHa ycranoBku DJIOY-ABT-6.

Kpurepuu onenkmn:

5 cemectp:

Makcumansno 20 6am1oB (3a 1 KOJUTIOKBHYM) - 32 TIOJIHBIN, Pa3BEPHYTHIM OTBET HA
IIOCTaBJIEHHBIE BOIIPOCHI.

MunumansHo 12 6amsoB (3a 1 KOJUIOKBUYM) — 32 HEMOJHBIN OTBET C JOMYILEHHEM I'pPyObIX
OLIMOOK MPH ONPEAETICHNUN CYIIIHOCTH pacKpbIBa€MbIX IOHATH, TEOpUH, SBJICHUH

6 cemectp:

Makcumansho 10 6amioB (3a 1 KOJUTOKBHYM) - 32 TIOJIHBIN, Pa3BEPHYTHIM OTBET Ha
MIOCTaBJIEHHBIE BOITPOCHI.

MunumansHo 6 0asioB (3a 1 KOJIIOKBUYM) — 3@ HETIOJHBINA OTBET C JIOMYyIIEHHEM I'pyObIX
OLIMOOK MPH ONpPEAETICHNUHN CYIIIHOCTH PaCKphIBaeMbIX TOHATH, TEOpUH, SBICHHIH



MuHHCTEPCTBO HayKH U BhICIIEro oopa3oBanus Poccuiickoit denepanyu
HuxHekaMCKHU XMMHKO-TEXHOJIOTUYECKU MHCTUTYT ((pumnman) deaepanisHOro
rOCYJapCTBEHHOT 0 OI0I’KETHOT'0 00Pa30BaTENFHOIO YUPEKICHHUS
BBICIIIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTNUECKUN YHUBEPCUTET
TexHnonornueckuii GpakysabTET

KommuiekT 3apanuii 1Jist 1a00paTopHbIX padoT
o quctunanae 51.B.J1B.02.02 IMepsuunble mporeccsl HedrenepepaOoTKH

JlaGopaTopHas pabora Nel «OmnpeneneHue NIOTHOCTH HEPTAHBIX (pakiuil U
HeTEPOTYKTOBY

[TnoTHOCTE XapakTepu3yeT HICHTUYHOCTh, YACTOTYy M KOHIICHTpAIMIO BemecTBa. Jlis
MHOTHX BEIIECTB YCTAHOBJICHA 3aBUCHMOCTh MEXK/TY TUNIOTHOCTHIO M KOHIICHTPAIIUCH.

[TnoTHOCTH HEDTEPOMYKTA B COYETAHUH C JPYTUMH (HU3UKO-XUMHUYCCKUMH MOKA3aTeIIIMU
XapaKTepu3yeT CBOMCTBO U KauecTBO HerenpoaykToB. Tak Gosee BbICOKAst MIOTHOCTh YKa3bIBA€T
Ha OoJjblliee colepKaHUE apOMaTHYECKUX KOMIIOHEHTOB, a 0Oojee HHM3Kasg — Ha COJEpKaHUe
IpeAebHbBIX YTIIIEBOI0POIOB.

[110THOCTH MOXET OBITH OIpeneNieHa apeoMETPUYECKUM METO0M ¢ TouHocThio a0 0,001
Kr/Mm°,

[TnoTHOCTH HeoOXonuMa nJsi pacuéra Macchl HedTeld U HEPTENPOLYKTOB MPH UX MpHEME,
OTHyCKEe M Yy4€re, TOCKONbKY Yy4€T KonudyecTBa HedTeil M HEPTEmpOAYKTOB B OOBEMHBIX
BEIMYMHAX HEYyA0OEH, TaKk KaKk 00beM JKUAKUX HEPTENPOIYKTOB 3aBHUCHUT OT TEMIIEPATYpHl,
KOTOpasi U3MEHSIETCSI B JIOBOJIBHO IIMPOKUX Mpejenax. BeanunHa MIOTHOCTH BXOAWT COCTaBHOU
4acThi0 BO MHOTHE (DOpMYJIBI, HCHOTIb3yeMbIE MPH TEXHOJOTHYECKUX U MEXAaHHMUECKUX pacdérax.
Kpome Toro, miOTHOCTH SIBIISIETCS HOPMHUPYEMBIM IIOKa3aTelieM i MHOTHUX TOBapHBIX
HedTenpoaykToB. IlnoTHocTH HedTel U HEPTEMPOTYKTOB HAXOAATCS B CICAYIOIIHUX MPe/IeNax:

- HedTr 720-1070, game 800-900 Kkr/m®

- 6en3unOBEIe (pakiuy — 650-760 kr/m>

- KEPOCHHOBEIE Ppakiuu — 775-850 xr/m>

- nusenbHbIe Gpaknuy — 810-890 kr/m®

- BakyyMHBI€ Ta3oim — 820-930 kr/m®

- MacyIsHbIe TUCTILIATE — 880-940 kr/M°

- ryaponsl — 970-985 kr/m°,

[T10THOCTB, KaK MOKa3aTellb KayecTBa, MPEAYCMOTPEHA CTaHAApTaMH U TAPHBIX He(TeH,
MOTOPHBIX TOIUTMB, Ma3yTOB, Ta30TYpOMHHBIX TOIUIMB, TOIUIMBA MAJIOBSI3KOTO CYAOBOTO,
OCBETUTEIBHOTO KEPOCHHA U CMa30YHBIX Macell.

Jna toBapHbIX He(Tell IJIOTHOCTb SIBJISETCS OJHUM M3 IOKas3areneid, B 3aBUCUMOCTH OT
BEJIMYMHBI KOTOPOT0 HEPTH TOIPA3ICISAIOTCS HA CIIEAYIOIIHE THITHI:

- 0co60 merkast 830,0 kr/m>

- nerkas HeTh 850,0 Kr/™M°

- cpennsis Hedts 850,1-870,0 kr/m>

- HeTh OUTYMHUHO3HAs BhIIIE 895,0 Kr/M>.

OCHOBHBIMH ~ METOAAMH  HW3MEPEHHS IUIOTHOCTH  SIBIISIIOTCS — apEOMETPUYECKHH U
NUKHOMETpHYECKHH MeToabl. Hamboiiee TOYHBIM  SIBIISICTCS TTHKHOMETPUYECKHH  METOJ.
ApeoMeTpsl SBISIFOTCS HanOojee pacHpOCTPAHEHHBIMH CPEICTBAMU M3MEPEHHUs TUIOTHOCTH, TaK
KaK OHH ITPOCTHI U YAOOHKI B paboTe. C MOMOIIBI0 apEOMETPOB ONPEACIISIOT IJIOTHOCTH CBETIIBIX U
TEeMHBIX He(TENnpoayKTOB U Macel, uMelomux Baskoct mpu 50°C ne Gonee 200 caHTHCTOKC
(cCr).

CymiHOCTh MeTO/Ia 3aKIF0YaeTcss B TMOTPYKCHHH apeoMeTpa B HCIBITYEeMBIH TMPOAYKT,
CHATHUH MTOKa3aHMS 110 IIIKAJIe apeOMeTpa MU TeMIIEpaType ONpeIeNICHHs U IepecyeTe pe3ybTaToB
Ha MIIOTHOCTH TIpH Temmepatype 20°C.
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Apeometp (puc. 5) mpeacTaBiseT cOOON CTEKJISSHHBIA 3amasHHBIA HUIUHAP (TIOTUIaBOK),
3aKaHYMBAIONIMIICA B BEpXHEH YaCTH CTEep)KHEM, CHAOXKEHHBIM TpaJyWpOBAHHOW IIKAJION
TUIOTHOCTU. HUYKHSS yacTh MoIIaBKa 3amnoyiHeHa 0aaiacToM MOCTOSHHOW Macchl.

J171 MOBBINICHHS] TOYHOCTH U3MEPEHUS MOb3YITC HAOOPOM apeoMeTPOB, MIKAJIBI KOTOPBIX
OXBATHIBAIOT OIPECICHHBIN JUAaNa30H MJIOTHOCTEM.

I'pagynpoBKy apeoMeTpoB Ipom3BoasaT mpu Temmeparype 20°C U OTHOCAT K IJIOTHOCTH
Boanl npu 4°C. TlodsToMy ¢ TOKa3aHMil MIKAIbl CHUMAIOT 3HAYEHHsS OTHOCHTEIBHOM IIOTHOCTH

pi’.
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Pucynok 5 — Apeomerp

Mertox onpeneneHus MIOTHOCTH C IMOMOIIBI0 MMKHOMETPAa OCHOBAH Ha CPAaBHEHHM MAcCChI
UCTIBITYEMOT0 He(hTerpoiyKTa ONpeeIeHHOro 00beMa MpH ONpeeNéHHON TeMIepaType ¢ Maccoi
BOJIBI TOTO e 00beMa IpU TOH xkKe Temmeparype.

JlaHHBIM MeTox He3aMeHMM B TeX CiydasxX, KOrja HCCIeIyeMOoe BEIECTBO HMEETCS B
HEeOOJBIIIOM KOJIUYECTBE, U IPUMEHUM IS JTIOOBIX HEPTETIPOAYKTOB, BKIIOUAst OUTYMBI.

[MukHOMEeTpHUUecKUi MeToA camblii  TouHbI  (ToyHOCTH 0,0002 r/em®), HO Gomee
JUIATEIbHBIN.

[TukHOMETp TIpeACTaBIIAET COOOM CTEKIISTHHBIM COCYZ C KOJBIIEBOW METKOW Ha mieike (puc.
6) ooremom o 1 10 100 M.

Pucynok 6 — [IuxkHomerp
Meroaunka onpeeneHys NJI0THOCTH apEOMETPUYECKUM METOIOM:
[TpoOy ucneiTyeMoro HedTenpoaykTa HaIMBAIOT B HUIMHAP eMKocThio 200 mi Ha 2-3 cMm
HUKe BepxHero kpas. L{uauHap momkeH ObITh YCTaHOBJIEH Ha POBHOW MOBEpXHOCTH. UTOOBI HE
o0pa3oBbIBaNiach II€Ha Ha TMOBEPXHOCTH LMJIMHIAPA, MPOAYKT HAJIMBAIOT HE MPSIMO Ha JHO
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UUIMHApPA, a [0 CTEK/IIHHOM najo4yke WIM [0 CTeHKaM LuiuHApa. Eciu neHa Bce ke
o0pa3oBajnach, TO B ClIydyae MaJIOBS3KOTO MPOIYKTa TOCTATOYHO XJIOMHYTh JIAAOHBIO MO BEPXY
WIMHJPA, a B CITy4ae BHICOKOBA3KOTO MPOAYKTA €€ HaJ0 CHATh (PMIbTPOBAIBHOM OyMarou.

Heobxonumo, 4To0BI TEMITEpaTypbl HUJIMHAPA U UCTIBITYEMON MPpOoObI ObUIA OAMHAKOB BIMH.
TemnepaTypy TpoObl H3MEPSIOT TepMOMETpoM C IeHol nenenus 1°C 10 m mocnme m3MepeHus
moTHocTU. TeMmnepaTypa npu NpoBEACHUH UCTIBITAHUH J10JKHA OCTABATHCS IIOCTOSHHOM.

HucTelii 1 cyXxol apeoMeTp OCTOPOKHO OIYCKAIOT B IMIMHJAP, HE JOIMYyCKas CMauuBaHUS
YacCTH CTEPXHS, pACIOJI0KEHHOU BBIIIE YPOBHS OTPYKEHHUS.

Korpaa nocne ycraHoBKH KOJI€OaHUSI apeoMeTpa MPeKpaTsITCs, OTCUUTHIBAIOT MTOKA3aHUS 10
BEpXHEMY Kpar0 MEHHUCKa, MPU 3TOM IJ1a3 HAXOAUTCS Ha ypoBHE MeHHcKa. OTcueT mo IIkaje
apeoMeTpa COOTBETCTBYET IIOTHOCTH He(TempoayKTa IPU TeMIIEpaType UCIBITaHus t B T/cM®,

3MepeHHOE 3HAYEHHUE MIIOTHOCTH (2, ) TIPUBOAAT K miotHocTH 1pu 20°C (245 ) 1o dopmyme

P2 =P Ty (t—20)

TemmepaTypHyt0 TONPaBKY Y ONPENSIAOT 1Mo Tabnmuie 1, TpUBENCHHONH HUXKE, B
3aBHUCHUMOCTHU OT JIana3oHa MJIOTHOCTH, B KOTOPOM JIKUT U3MEPEHHOE 3HAUCHHE.

Tabmuna 7 - CpenHue 3HaU€HUs TEMIEpaTyPHBIX MONPABOK INIOTHOCTH HE(TENPOAYKTOB

Ih1OTHOCTS TeMnepaTypHaOﬂ I1OTHOCTS TeMnepaTypH%ﬂ

nonpaBka Ha 1°C nonpaska Ha 1°C
0,8000-0,8099 0,000765 0,8600-0,8699 0,000686
0,8100-0,8199 0,000752 0,8700-0,8799 0,000673
0,8200-0,8299 0,000738 0,8800-0,8899 0,000660
0,8300-0,8399 0,000725 0,8900-0,8999 0,000647
0,8400-0,8499 0,000712 0,9000-0,9099 0,000633
0,8500-0,8599 0,000699 0,9100-0,9199 0,000620

Mertoauka onpeieneHus MIOTHOCTU NUKHOMETPUYECKUM METOJIOM:

[TukHOMETpP MOCNEAOBATENHLHO MPOMBIBAIOT AUCTHUIUIMPOBAHHON BOJIOH, a 3aTEM CIIUPTOM U
BBICYIIIMBAIOT B CYIIMJIBHOM IIKa(y, OXJIaXIal0T B IKCUKATOPE U B3BEIIMBAIOT C TOYHOCTH J10 0,
0002 r.

3aTeM 3aloJHAI0T AUCTUIUIMPOBAHHON BOAON O METKHU M B3BEIIMBAIOT.

O0beM MHUKHOMETpa ONPEACTISIOT 1Mo (hopmyre:

m, —m,
v=—,
0,99823

rJIe M1 — Macca MyCTOro MIKHOMETPA;
M, — cpeHee 3HAUCHUE MACChl TUKHOMETPa C BOJIOM;
0, 99823- macca 1 M BowI 1Ipu 20°C.
Jlanee nHUKHOMETp 3aMONHSIOT MCHBITYEMbIM TMPOAYKTOM [0 METKYy M IOMENaloT B
tepmoctat ipu 20°C Ha 30 MuHYT. 3aTeM B3BEIMBAIOT ITMKHOMETD.
Pacuer ninoTHOCTH HEPTENPOAYKTa OCYIIECTBIISIOT 10 (hopmyIie:
ag Mo — My
Py u :
/e My —Macca MTUKHOMETpa C aHAIU3HPYEMBIM BEIIECTBOM;
M1- Macca MyCcToro MUKHOMETPA;
V- 00beM MUKHOMETpA.

JlabopaTopHas pabora Ne2 «OmnpeneneHue mokazaresns mpeoMICHUs»
Ecnu MOHOXpOMaTHUYECKHI CBET MPOXOAUT Yepe3 IPAHHUILLY pasjliena JABYX Pa3IM4HBIX CpPe,
TO OH OTKJIOHSIETCA 110 3akoHy CHeryca

sina ¢,
—=—=0N,
sinf c,
IJle c1 U ¢2 — CKOPOCTh cBeTa B cpenax 1 u 2. Hanbonee yacto nepBoHavaibHOM Cpeloi SBIISETCS
BO3/YX.

C1
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Cpeoa 1

Cpeoa 2

Be:

[Tokazarens TPETOMIIEHHS CUIIBHO 3aBUCUT OT TEMIIEPATyphl. Y OPraHUYECKUX KUAKOCTEN C
poctom Temneparypsl Ha 1°C oH mamaer Ha 4-10% — 5.10* Tlokasaremb mpenomieHus
OIPEICIISAIOT C TOMOIIIBIO pedpakToMeTpoB. J{Jist n3MepeHHst HEOOXO0AUMO JIUIIIbL HECKOJIBKO Kareb
XKUKOCTH, TOYHOCTh m3MepeHus coctasisier £0,0001.

MertoHKa OnpeIeaeH s MOKa3aTes MPeIOMICHHS

Pucynok 7 — O6mmii Buj pedpakromerpa
1 — BepxHee MOyIIAPHE U3MEPUTENEHON TONOBKH; 2,9 — MaXOBHYKH;
3 — HIOKHEe MOJTyLIapyue N3MEPUTENEHON OJIOBKY;
4 — OCBETHTEIBHOE 3epKaNO; 5 — 3epKaJIO JUIsl OCBEIICHHUS [IIKAJIbI;
6 — okoriko; 7 — 3putensHas Tpyo6a; 8 — okymsip; 10 — Tepmomerp;
11 — simuek; 12 — rHE310 TS KITFO4Ya

OYUCTUTh JIMIIEBBIE CTOPOHBI MPU3M XJIONKOBOW BATOM C MOAXONAIIMM JIETYYUM
pactBopuTenieM. [IprIokuTh aHATM3UPYEMYIO TIOPITUIO K MMOBEPXHOCTH pedpaKIIMOHHONW TTPU3MBI
C MOMOIIBIO CTEKISIHHOM MaJOYKH C 3aKPYTJICHHBIM KOHIIOM HWJIM C MOMOIIBIO MHUIETKH TaKUM
O6p330M, 4TOOBI 001aCTh MCKIAY NpU3MaMnu Oblj1a [MOJIHOCTBIO 3aII0IHEHA.

HactponTh MCTOYHWK cBeTa TakuM 00pa3oMm, 4TOOBI TMAJAlONIUK CBET MPOXOAMJI 4epes3
OCBCIIACMBbIC ITPHU3MBIL. ,HBI/IFaTB OIITHYCCKYIO TPY6Ky an60pa J10 TEX IIOp, IOKAa HE CTAHECT BUJIHO
JACIICHUC I10JIA. HaCTpOI/ITI) KOMIICHCAIITUOHHBIC ITPHU3MbI TAKUM O6p2130M, YTOOBI I10JIE COCTOSIO U3
CBETJION ¥ TEMHOM 4qaCTH, 1 HC ObLIO HBG’THOﬁ 6aXpOMBI Ha r'paHUIC pa3aciia.

BpaHlaTB BHUHT TOHKOM HaCTpOﬁKH U COBMCHIATH T'paHUIy pasjciia MIoJisd ¢ NEPEKPECTUEM
onTUYecKor TpyOku. CUHUTBHIBAThH MMOKA3aTelb MPEIOMIICHHUS Yepe3 MUKPOCKOII ¢ TPayrupOBaHHOM
MKaHOﬁ, OLICHUBAsA YCTBIPC ACCATUIHBIX 3HAKA.

JlaGoparopHas padora Ne3 «Onpenenenue BI3kocTi HeTy U HEDTENPOIYKTOB»

Bsi3kocTh sIBIISIETCS BaKHEHWICH XapaKTEPUCTUKOW HedTed, KOTopas HCIOJb3YyeTCs IpHU
MOJICYETE 3armacoB He(TH, MPOCKTUPOBAHUU U Pa3pabOTKe HE(MTSHBIX MECTOPOXKICHUH, BHIOOpE
crioco0a TpaHCIIopTa M CXeMBbI IepepadoTKu HePTH.

BsiskocThio  Ha3bIBaeTCs CBOMCTBO KUJKOCTEH (Ta30B) OKas3bIlBaThb COMPOTHUBIICHUE
MEePEMEIICHUIO OTHOM YaCTH KHUIKOCTH OTHOCUTENHHO APYTOM TIOJ] YCUIIEM C/IBHTA.

@DaKTOpHI, BIUSIONINE HA BI3KOCTh HE(DTH:

- TEMIIEPaTypa;

- 1aBJICHUE;

- KOJTMYECTBO PACTBOPEHHOTO Ta3a;

- CO/Iep)KaHue U COCTOSTHHE ac(allbTO-CMOJUCTHIX BEIIECTB;

- COZIep’KaHUe U COCTOSTHIE BEICOKOMOIIEKYIISIPHBIX IMapauHOBBIX YTIIEBOIOPO/IOB;
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- CTPYKTYPHO-TPYIIIIOBOM COCTaB;

- HOJIIPHOCTb KOMIIOHEHTOB;

- MOJIEKYJISIpHAsi Macca yrieBo10pOI0B.

Ha Bs3kocTs HeTH U He(TEIPOAYKTOB CYIIECTBEHHOE BIMSIHUE OKa3bIBaeT Temreparypa. C
€e MOHIKEHNEM BSI3KOCTh YBEIMYMBAETCS. BA3KOCTHO-TeMIIepaTypHbIE CBOMCTBA HEPTENPOIYKTOB
3aBUCAT OT X (PAaKIMOHHOTO M YIIEBOAOPOIHOr0 coctaBa. HanMeHbIel BA3KOCThIO 00JIAAat0T
anmupatudeckue yriaeBogopoasl. Hanbonpmias BSI3KOCTh y apoOMaTHYECKHX YIIIEBOAOPOAOB. Jlis
pa3IUYHBIX TPYII YIJIEBOAOPOIOB BA3KOCTh PACTET B PALY:

H-aJIKaHbl — H-aJIKEHbl — U30aJIKaHbl — M30aJIKEHbl — AJKUJIUKIIONEHTAaHbl —
AJKUJIMKIIOTeKCaHbl —
ANKUIIOCH30JIbI — AJKUITHAPTATIIHBI

Muorue ©HedTH, a Takke HEKOTOpble Macia TMpH OXJTKISCHHH JI0 ONpeaeTIeHHOM
TeMIEepaTypbl 00Pa3ylOT KOJJIOMIHBIE CUCTEMBI B PE3yJbTaTe€ KPUCTALIM3ALNUM WM KOATyJSIUU
4acTU BXOJSIIMX B HUX KOMIIOHEHTOB. B 3TOM ciyyae TedyeHue >KMIKOCTU IepecTaeT ObITh
MPONOPLHMOHAIBHBIM TIPUJIOKEHHOW Harpyske (He moauuHsercss 3akoHy HploToHa) wuz-3a
MOSIBUBIIMXCS BHYTPH JKHUIKOCTH CTPYKTYPHBIX oOpa3zoBaHuid. Yamie Bcero 3to acdaibTeHBbI,
napaduHbl, LEpPE3HMHbl M HEKOTOpble Jpyrue. BS3KOCTh TakMX CHCTEM HOCUT Ha3BaHUE
cmpykmypHoti. J17s pa3pyieHusi BOSHUKIIUX CTPYKTYp TpeOyeTcs onpeieieHHOe YCHIIuE, KOTOpoe
HasbIBaeTcs npedenom ynpyzocmu. llocne paspylieHHs CTPYKTYp JKHIKOCTh IPHOOpETaeT
CBOMCTBA HBIOTOHOBCKHUX HUJIKOCTEH.

Bsi3kocth HeTEnpoAyKTOB MMeET OO0JbIIOE MpaKkTHUYeckoe 3HadeHue. OT BA3KOCTH Macia
3aBUCUT P SKCIUIyaTAllMOHHBIX CBOMCTB: M3HOC TPYIIMXCS JETANIeil, OTBOJ TEIUIA OT HHUX H
pacxox Macna. C MOBBIIIEHUEM TEMIIEPATYPBI BA3KOCTh YMEHBIIAETCSA M CHIIBHO BO3PACTAET IIPH €€
MOHWKEHUH. OTH  M3MEHEHHUS  YHCIEHHO  XapaKTEepU3YIOTCS  MHAEKCOM  BS3KOCTH,
MPENICTABISAIONUM CO00M TeMmepaTypHblii Kod(hdUIHMEHT Bs3KOCTH. [l0 WMHIEKCY BS3KOCTH
OLIEHMBAIOT MPUTOJAHOCTh Macell JUIs JaHHBIX YCJIOBUH pabOThl MeXxaHW3MOB. [y onpeneneHus
MHJIEKCa BSI3KOCTU COMOCTABIIAIOT BA3KOCTh Maciia MPH pa3IMyYHbIX TeMIepaTypax, 00b4HO npu 50
n 100°C. Yem MeHbIIE BS3KOCTh 3aBUCHT OT TE€MIIEPATyphl, TEM BBIIIEC MHJEKC. Pa3znuuaroT Tpu
BH/JIA BA3KOCTU: JUHAMHUYECKYI0, KHHEMATHYECKYIO0 U OTHOCUTEIBHYIO.

Hunamuyeckyro, WM abCONOMHYIO, 8A3KOCMb OIPENENSIOT KaK CHIIy B JIMHAX, KOTOpas
HeoOXoaMMa JUI B3aMMHOTO TEPEMEIIEHHs] CO CKOpOCThI0O 1 cM/c JBYX CIOEB SKHUIKOCTH C
MOBEPXHOCTHIO | cM?, HAXOAAMIMXCS HA PacCTOAHUH 1 cm Apyr oT apyra. Exununa nuHaMudecKoit
BSI3KOCTH B TEXHUYECKOH cucTeMe Ha3biBaeTcs nyasom (I13). PazmepHocts myasa — r/cmxc; 0,01 113
HasbBaeTcs canmunyazom. B Mexnynapoanoi cucteme (CH) eqnHumia TMHAMUYECKON BSI3KOCTH
— mackaib-cekynaa — Ila-c.

Benuuuna, oOpaTHas AMHAMHYECKON BA3KOCTH, HA3bIBAETCS TEKYUECThIO.

Kunemamuueckoii 6éa3xocmvlo vy Ha3plBalOT OTHOILICHUE NWHAMUYECKOW BS3KOCTH 7]t IIPH

JAHHOM TeMmepaTtype K IJIOTHOCTH pt IPH TOH e TeMIepaType:

A
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EnuHuIly KHHEMATHYeCKOW BS3KOCTH Ha3biBalOT cmokcom (Cm), 1 Cm = 100 cCm
(canTHCTOKC). PasMepHOCTh KMHEMATHYECKOH BS3KOCTH BbIpaxkaercss B cm’/c. IlpakTuueckoit
eIMHULEH  M3MEpeHMs] KMHEMaTHYEeCKOM  BSI3KOCTH  SIBJII€TCS  CAHTUCTOKC. EnuHuna
KMHeMaTHdecKkoi Baskoct B CU uMeeT pa3sMepHOCTh M%/CeK.

Ycnosnas eazkocme npencrapnser coOoi OTHOLIEHUWE BPEMEHH HUCTEUEHHS OMPEIEIeHHOro
o0beMa HCCIEeIyeMOro MpoJyKTa KO BPEMEHHM HCTEYEHMsI TaKOro ke o0beMa CTaHJapTHOU
KHUJKOCTU TIPH OIPEIETICHHO YCTaHOBJIEHHOM TemmepaType. B kxauecTBe cTaHIapTHOM KUAKOCTU
UCHOIB3YIOT JUCTULIMPOBAHHYIO BoAy npu Temnepatype +20°C. YcnoBHYIO BS3KOCTh BBIpa)XaroT
YCIOBHBIMU €IMHHIIAMH, TPaJycaMH WM CeKyHIaMH. B pa3ianuHbIX cTpaHax, B 3aBUCHMOCTH OT
BBIOOpA CTaHAApPTHOM ammapaTypbl U ONpPEAETCHUs YCIOBHOM BSI3KOCTH, MPHUHSTHI Pa3IU4YHbIE
€/IMHULIbI YCJIOBHOM BSI3KOCTH. Yalle BCero yciaoBHas BS3KOCTh BhIpaskaeTcs rpajycamMu DHIJepa
— OTHOLICHHEV BPEMEHU HCTeUeHMs U3 BHUCKo3uMeTpa DHriepa 200 M MCHBITYeMOro MpoayKTa

IIpU JTaHHOW TeMIiepaType Ko BpemeHu ucredenus 200 mu auctmimposanHoil Boasl ipu 20°C. Ee
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obo3HavaroT 3HakoM BY wm E. Jlnsg mepecyera KMHEMAaTHUYECKOH BSI3KOCTH B YCJIOBHYIO U
00paTHO UCIOJIB3YIOT CIIELMATIbHbIE TAOIUIBI MIIH SMIUPHYECKHE POPMYJIbL.

Omnpenenenye yCIOBHON BSA3KOCTU TaK)Ke€ OCHOBAHO Ha MCTEUEHUU JKUIKOCTH (duepe3 TpyOKy
C IMaMETPOM OTBEPCTUS 5 MM) MO BIMUSHUEM CHUJIbI TSHKECTU. Y CIOBHYIO BA3KOCTh ONPENENAIOT
JUTst He(DTSHBIX TOIUIMB (Ma3yTOB).

C noHmXeHHEeM TeMIepaTypbl BBICOKOBSI3KME HE(DTH, MPUPOJHBIE OUTYMBI M OCTaTOYHBIE
HeQTenpoayKThl (Ma3yT, TYAPOH) MOTYT MPOSBIATH AHOMAJIbHYIO BSI3KOCTb, Ha3bIBAEMYIO
cmpykmypHoti  éa3kocmoto. Ilpu 3TOM HX TedyeHHe IMepecTaeT ObITh MPONOPLUOHAIBLHBIM
MPUWIOKEHHOMY HAIIPSKEHUIO, T.€. OHU CTAHOBSTCSI HEHBIOTOHOBCKUMU JKUIKOCTAMU. [Iprunnoi
CTPYKTYPHOM BS3KOCTb SBISIETCS colepaHWe B HepTH U HEPTENpoayKTe CMOJIUCTO-
acQabTEeHOBBIX BEUIECTB U MapaHHOB.

Meronuka onpeseneHysi KIHEMaTH4eCKOW BSI3KOCTH HeTenpoIyKTOB

Buckosumerp mnpencraBnsier coboit U-o0pasHyro TpyOKy, B KoJeHO 1 KOTOpoi BHasH
Kanwuisip 5. B BepxHel yacTu Kanwuisip UMeeT JBOMHOoe pacmuupeHue 4 ¢ merkamu M1 u M. [lpu
M3MEpPEHUH BA3KOCTH KUJAKOCTh U3 PACIIUPEHHUS TEUET MO KallWULIpy B pe3epByap 6.

3anonHeHue BHCKO3MMeETpa IMPOU3BOAAT clenyromuM obpa3zoM. Ha otBomHyro TpyOky 3
HaJICBAIOT PE3UHOBBIM LUIAHT. 3a)KaB MaJbLEM KOJIECHO 2 U NEPEBEPHYB BUCKO3UMETP, OILY CKatOT
KoJIeHO 1 B cocy]l ¢ He(TEPOIYKTOM M 3aCachIBalOT €€ C IOMOILbIO TPYILIH 10 METKU M2, crieais 3a
TeM, YTOObI B JKUAKOCTH HE 0Opa3oBalMCh ITy3bIpbKM BoO3ayxa. Korja ypoBeHb >KHUAKOCTU
JOCTUTHET YpOBHS Mz, BHCKO3UMETP BBIHMMAIOT M3 COCyAa M OBICTPO IEpeBOpPAauMBAIOT B
HOpMasbHOE TMosokeHHe. CHHUMAIOT C BHEIIHEH CTOPOHBI KoJieHAa 1 H30BITOK JKUIKOCTH U
HA/IeBAIOT HA HEr'O PE3MHOBYIO TPYOKY.
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Pucynok 8 — Buckosumerp BITK-2:
1 — xoneHo, 2 — KOJEHO, 3 — OTBO/IHAsI TPYOKa, 4 — paclupeHue,
5 — xkammutsap, 6 — pesepByap

Buckozumerp ycraHaBlIMBaIOT BEPTUKAJIbHO B JKMJIKOCTHOM TEPMOCTaTe TaK, YTOOBI
pacimpenre 4 ObUIO HMXKE YpOBHs >kuIkocTu. Ilocne BblIEp)KKM B TepMocTaTe He MeHee 15
MUHYT NP 33JJaHHOW TeMIepaType 3acachlBalOT )KMJKOCTb B KOJIeHO 1 mpumepHO 10 1/3 BBICOTHI
pacmmpenus 4.

CoobmraroT koneHo 1 ¢ atmocepoit U onpenesnstoT BpeMsi OIMyCKaHUS MEHUCKA KUIKOCTU
oT otMeTKH M1 10 otmetkn Mz, OnpezneneHue Nponu3BoaAT HE MEHee Tpex pa3. Pesynbratel Tpex
II0CJIEI0BATENIbHBIX U3MEPEHUH He T0JDKHBI OTiIn4aThes Oonee ueM Ha 0,2%. B npotuBHOM cityyae
oIpeesICHHsI HE00X0AUMO ITOBTOPUTb.

Pacyer kuHeMaTHUECKOM BSI3KOCTH MPOU3BOAUTCS 1O (popmyiie

v=c-t, (MMZ/c)
rjie ¢ — MOCTOAHHAs BUCKO3UMETpa, MM2/c%; t — cpeHee apudMeTHIeckoe BpeMs MCTEUEHHUs U3
pE3yJIBbTATOB MOCIIEN0BATENBHBIX U3MEPEHUH, C.
IIo u3MEepeHHOMY 3HAYEHUIO KUHEMAaTUYECKOW BS3KOCTH BBIYUCIAIOT IHHAMHYECKYIO
BSI3KOCTb
n=v-p (mllac)
e V — KHHeMaTHdeckas BA3KOCTb, MM%/C; p — IIIOTHOCTh MPU TeMIIepaType, pU KOTOPOi
OTIPEJIENNach BA3KOCTh, T/cM>.

15



JlaGopatopHas pabora Ned «OnpeseneHre TeMIepaTypbl BCOBIIIKI

Temnepamypoii eécnviwiky Ha3bIBa€TC MHHHMMAJbHAs TEMIIEPAaTypa, IPU KOTOPOH IMapbl
He(TenpoayKTa 00pa3yroT ¢ BO3JyXOM CMECh, CIIOCOOHYIO K KPaTKOBPEMEHHOMY OOpa30BaHUIO
IJJAMEHU IIPU BHECEHHWU B HEE BHEIIHEr0 MCTOYHHMKA BOCIIAMEHEHHs (IIaMEHH, JIEKTPUY eCKOI
WCKPBI U T.IL.).

Bcenpinka npezcrasiser co0oii cradblii B3pbIB, KOTOPbII BO3MOKEH B CTPOTO OMPEIEICHHbBIX
KOHIICHTPALIMOHHBIX IIPEENax B CMECH YIJIEBOJOPOLOB C BO3AyXOM. Paznuuaror eepxnuti u
HUDICHULL ~ KOHYEHMPAYUOHHbIIL ~ npedeil  pacnpocmpanenus niamenu. Bepxuuii npeoen
XapaKTepu3yeTcsi MaKCUMaJIbHON KOHIIEHTpallled MapoB OpPraHMYeCcKOro BELIeCTBa B CMECH C
BO3IyXOM, BBIIIIE KOTOPOM BOCIVIAMEHEHHME M TOpEHHE MpPU BHECEHHHM BHEIIHEr0 HMCTOYHHKA
BOCIJIAMEHEHUSI HEBO3MOXKHO M3-3a HeJIOcTaTKa KHciopona. Huowchuti npeden HaXOAUTCSA IPU
MUHUMAaJbHON KOHIIEHTPAllUd OPraHUYECKOro BEIIECTBA B BO3JyXE, HUKE KOTOPOH KOJIMYECTBO
TETJIOTHI, BBIJEIUBIIEECS] B MECTE JIOKAJIbHOI'O BOCIUIAMEHEHMSI, HEJOCTATOUHO AJISl IPOTEKaHUs
peaKIK BO BCEM 00bEME.

Kak Bcskas ycioBHas XapaKTEpPUCTHKA, TEMIIEpPAaTypa BCIBIIIKK 3aBUCUT OT KOHCTPYKLUU
npubopa U ycnoBuil onpezaeneHus. Kpome Toro, Ha ee 3Hau€HHE BIMSIOT BHELIHHE YCIOBUS —
aTMOC(epHOE JaBJIEHHUE M BIJIAXKHOCTH BO3AyXa. TemiepaTypa BCHBIIIKM BO3pacTaer ¢
YBEIUYEHHUEM aTMOC(HEPHOr0 JaBJICHUS.

Cy1ecTByIOT J1Ba METO/a ONPEAETIEHNs TEMIIEPATypPhl BCIBIILIKA — B IPUOOPax 3aKpbITOrO U
OTKPBITOrO THUMA. 3HAYEHMs] TEMIIEPAaTyphbl BCIHBIIIKM OJHOTO MU TOrO K€ He(TenpoayKTa,
OIIPE/ICIEHHBIE B IPUOOpaX pa3IMYHOI0O TUIIA, 3aMETHO Pa3IM4YalOTCA.

Meroninka omnpejeneHus] TeMIepaTypbl BCOBINIKK B 3akpbIiToM Turie CylHOCTb MeToja
3aKJII0YAETCA B ONPEACICHUM CaMOM HU3KOW TeMIIepaTypsl TOILIMBA, IIPU KOTOPOM B YCIOBMSX
UCHBITAHUS HAJ €ro MOBEPXHOCTbIO 00pa3yercsi CMECh MapoB C BO3AYXOM, KOTOpas BCIIBIXMBAET
IIpU MTOJITHECEHU U TJIAMEHH, HO HE CIIOCOOHA K JlajbHENIIEMY T'OPEHHUIO.

Ecmu ucneityemblii Hedrenponykr conepxut Oosnee 0,05% Boabl, ero 00€3BOKUBAIOT.
Turens nmpubopa npomeiBatoT OeHzuHoM b-70 u TmiarensHO BbICymMBaroT. HedrenmponykTt u
TUTEJb JIOJDKHBI UMETh TeMIiepatypy He MeHee ueM Ha 20°C Huke mpearnonaraeMoi TeMnepaTypbl
BCITBIIIKY.

Pucynok 9 — Anmapat 1715t onpeziesieHus TeMIepaTypbl
BCIBIIIKH B 3aKPBITOM THUTJIE
1 - TepMoMeTp, 2 — 3aCTIOHKA, 3- KPBIIIKA, 4- MEIIalKa, 5- TUTelb,
6- mTH(T KPBIIIKY, 7- TPYKUHHBIA MEXaHU3M

HedrenpoayKT HaIMBaIOT B TUT€/Ib 0 METKH, 3aKPBIBAIOT KPBIIIKOW BCTABJIIIOT TEPMOMETP
Y MOMEIIAIT TUTeNlb B HarpeBateabHyr OaHro. [Ipu aHanmu3e HEPTENPOIYKTOB C TEMIIEpATypOi
Bemblmkd g0 S50°C HarpeBarenbHas OaHs JODKHA OBITH IPEIBAPUTEIILHO OXJIaXJICHA [0
KOMHaTHOM Temneparypsl (20+£5°C).

[Ipubop momemniatoT B TaKOM MeECTE, T'Jle€ HET 3aMETHOrO JBWKEHHS BO3JyXa U TJE CBET
HAaCTOJIbKO 3aTEMHEH, UTO BCIIBIIIKA XOPOIIO BUAHA. J{JIs Myuliel 3aiuThl OT JBUKEHUST BO3TyXa
U BIUSIHUA CBeTa TIPUOOP OKPYXAlOT IIMUTOM M3 JIMCTOBOM KPOBENHHOM CTaM, OKpPAIIEHHBIM C
BHYTPEHHEH CTOpPOHBI 4epHOM Kpackoil. Ilepen ompeneneHueM 3amuchbIBalOT 0apOMETPUUECKOE
JlaBJICHUE.
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Anmnapat A onpeneNieHus TeMIepaTypbl BCIBILIKKA HE(TEPOAYKTOB B 3aKPBITOM THUIJIE
II0Ka3aH Ha pucyHke 5. Turens 5, Kpbllka 3, 3aCIOHKH 2 U MELIAJIKH 4 anmnaparta U3rOTOBJICHBI U3
natyHu. Ha Kpellke pacrofio)KeH NpPYKUHHBI MeXaHW3M 7 IepeMelleHusl 3aclOHKU, U
TepMoMeTp 4. B KoMIUleKT ammapara BXOAAT Bo3aywmHas OaHs. Turens u3 ruesna OaHu
BBIHMMAIOT C IMOMOIIbIO yXBaTa. Ha BHyTpeHHeW CTOpPOHE THIJI BBIIOJHEH KPYyroBOH YCTyII,
yKa3bIBAIOUIMNA YPOBEHb HCIIBITYEMOI0 JU3EIbHOTO TOIUIMBA. TpH OTBEpCTUs TpamlelenaibHON
(GopMBI B KpBIIIKE 3aKpBIBAIOT 3acioHKoW 2. [Ipu BpamieHHH 3acioHKH pyKoATKOH. OTBepcTue
OTKpbIBa€TCA, K HEMY IOJHOCHTCA JydMHa. B TIlepBOHadaJgbHOE IIOJOKEHHE 3aCIOHKA
BO3BpalllaeTcs MOJ ACUCTBUEM IPUHYAUTEIBHOIO MEXAHM3Ma, PACIIONOXKEHHOIO B PYKOSTKE
NEpEeMEILEHNs 3aclIOHKU. JIM3eabHOE TOIUIMBO TIEPEMEIIMBAETCS MEIIAJIKOW C JIONAcTsAMY,
IIPUBOJMMOM BO BpAIlEHUE MEXaHUYECKUM IPUBOJOM OT PYKU HCHBITATENS; YAaCTOTAa BpALICHUS
memanku 90..120 mun. Annapar cHaGeH perysisSTopoM CKOPOCTH HArPEBaHUS.

Jl1s KOHTpOJIS BCIBIILIKK JN3€IbHOIO TOIIMBA MCIOJIB3YIOT CTEKISTHHBIA TEPMOMETP THIIA
TH-1 Ne 1 co mxanoii ot 0°C 10 +170°C.

Hedtenponykt B coOpaHHOM NpuOOpe HAarpeBarOT CIEAYIOLMM 00pa3oM: IpH aHaIu3e
HETENPOAYKTOB C TeMIepaTypoil Benblku 10 (50°C temmeparypy MOBBIMIAIOT CO CKOPOCTHIO
1°C B 1 MMH 1pu HENpephrIBHOM MEpeMEIIMBAaHUKM C Hadala W 0 KOHIA ONpENENCHHS; NPH
aHanmm3e HeTenpoayKTOB ¢ TemrepaTypoid Benbimky oT 50°C mo 150°C HayanbHBIN HarpeB BEAyT
co ckopocthio 5-8°C , a mpu aHanm3e HeTEMPOITYKTOB C TeMIepaTypoii Benbimku Boime 150°C -
co ckopocthio 10-12°C B 1 MUH npu nepHOANYECKOM IIEPEMEITHBAHHH.

Korma nedrenpomykt nHarpeBaercst no temmeparypbl Ha 20°C HmKe mpeanojaraeMoi
TeMIIepaTyphbl BCIIBIIIKY, HATPEB BEAYT TaK, 4TOOBI TeMIepaTypa nossianack Ha 1°C B 1 MuH.

Tlpu Ttemmepatype Ha 10°C HIKE O0XHIAEMOH TeMIEpaTypbl BCIBIIKA HAYHHAIOT
MIPOBOJIUTh UCIIBITAaHUE Ha BCObIMKY depe3 1°C i HepTenpoLyKTOB C TEMIIEPAaTypOil BCIIBIILIKU
10 50°C u uepe3 2°C — qyig HepTenpoayKToB ¢ Temreparypoil Bernbiku Boiie 50°C. IIpu stom
He(TENPOAYKT HETIPEPHIBHO MEPEMELIMBAIOT BPALLICHUEM MEIIAIKU. TOIbKO B MOMEHT UCTIBITaHUS
Ha BCIBILIKY NepeMellnBaHue npekpaiiaoT. [IoBopoToM NpyKUHHOTO phlyara OTKphIBalOT OKHO
KPBIIIKH TUTJISL, U TMOJHOCAT 3a%CKEHHYIO JIyYHHY K OTBepcTHIO. OKHO KpBIIIKM OTPBIBAIOT Ha 1
cek. Ecnu Bemblllka HE NMPOU30ILIA, TO MPOAYKT BHOBb IEPEMELIMBAIOT, IOBTOPSISL ONEPALIUIO
gepe3 1-2°C.

3a TemnepaTypy BCIBIIIKA IPUHUMAIOT TEMIEPATypy, OKa3bIBAEMYI0 TEPMOMETPOM IIpH
MOSIBJIEHUH TIEPBOIO CHHErO INIAMEHM HaJl MOBEPXHOCTBIO HedTenpoaykra. Pacxoxaenue mexny
MapaJUICIbHBIMA  ONPEIETIEHUSAMU  TEMIIEPATypbl BCHBIIIKA B 3aKPBITOM THUIJIE HE JOJKHBI
MIPEBBIIIATH CIAETYIOINX BEIMYUH: NP TemnepaType Benblky 10 S0°C - +£1°C; npu temneparype
sensimky Beime 50 C - #2°C.

IIpu naBnenun Bbime wim Hiwke 101,325 xlla (760 MM. pT.cT.) BBOIAT MOMNpPaBKYy Ha

cTanjaprtHoe napnenue. Ee onpenenstot no popmyie:

At = 0,0362- (760 — p,)

rje P1 — pakTHueckoe 6apoMeTprUIecKoe 1aBlIeHHE, MM.PT.CT.

Temmnepatypy BCIBIILIKH C TONPABKOW BRIYUCISAIOT alre0pandeckuM CIOKEHUEeM Hail e HHOM
TeMIIepaTyphl U MOMPABKU. 3a pe3yabTaT UCIIBITAHUNA PUHUMAIOT CpeHee apuMeTHd eCKoe ABYX
MOCJIEI0BATENbHBIX ONpPEIETICHH.

JlabopartopHas pabora Ne5 «OnpeneleHue coaepKanusi BOAbI B HeQTEMPOAYKTAX»

Boma moxer comepkatbcs B HepTH W HeTENPOAYKTaX WM B BHUIE MPOCTOM B3BECH,
KOTOpasi JIETKO OTCTauBAETCAd INPH XPAaHEHHWHM, WIM B BHJAE 3MyJbcuu. Haimune Boabl B
HeTEPOAyKTaX HEKENaTeNbHO, B OCOOCHHOCTH B HE(TEIPOIYKTaX, MPUMEHSIEMbIX MPH OYCHb
HU3KHUX Temrepartypax. [Ipu aTux temneparypax pacTBOpEHHasl Bjlara HAaUMHAET BbIIAAaTh B BUJE
KPHUCTAJUIOB JIbJIA, 4YTO MOXET BbI3BATH CEPHE3HBIC OCIOKHEHUS MPU NPUMEHEHUU TaKUX
HedTenponykToB. MakcuMalnbHas pacTBOPUMOCTh BOjABI B rpammax Ha 100 2 HedTenpomykTa
npuBezeHa B Tabuie 10:
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Ta6numa 10 — PactBopuMOCTh BOJIbI B HEDTENPOAYKTAX MPHU PA3IMYHBIX TEMIIEPATypax
PactBoprMocTh Bojbl, 2 Ha 100 T
Temnepatypa, °C OeH3omna OeH3nHa TpaHcOpMaTOPHOTO Macia
5 0,034 0,003 0,011
25 0,072 0,007 0,024
50 0,161 0,025 0,054
75 0,318 0,057 0,105

[TpuOopbl, peakTUBBL, MaTepuajbl: KOJOOHArpeBaTelb WM AJIEKTPOIUIUTKA,

MPUEMHHK-JIOBYIIIKA, OOpATHBIA XOJIOMIBHUK, KOI0a KPYIJI0J0HHAas BMECTUMOCThIO 250

MJI, MEpHBIM HMIHH]IP, KUIIETKU, HEPTEPOIYKT.

Pucynok 11 - ITpu6op Inna u Crapka:
1 — xpyriioonHas koinba,

2 — nacajnka Jluaa — Crapka,

3 — XOJOIUIIbHHUK.

Iloozomoeka k ananusy. [lpoOy HedpTH TIIATETHHO MEPEMENIMBAIOT BCTPSIXWBAHUEM B
CKJISHKE B TeueHHe 5 MUH. BpicoKOBs3KHE HEPTU U HEYTEPOIYKTHI IPEIBAPUTEILHO HArpeBaIOT
no 40-50°C. U3 nepemermanHoil npoObl HepTu uiau Hedrenmpoaykta O6epyt 30 M1 MepHBIM
[WIMHAPOM B YHCTYIO CYXYIO, IPEABAPUTEIBLHO B3BEUICHHYIO CTEKIITHHYIO K00y 1 (puc.6). s
PaBHOMEPHOT'O KUTICHHS TIepe]] HayalloM HarpeBaHus B KOJIOY OpOCalOT HECKOJIBKO KHIIEIIOK.

KonOy npu momomu numda npucoeAnHsIOT K OTBOHON TpyOke 2 (Hacaake J(uHa-Crapka),
a K BepXHeW 4acTH MPUEMHMKA-TOBYIIKHA HA NUIM(E MPHUCOSAUHAIOT XONOMIBHUK 3. [IpueMHuk-
JIOBYILKY (ITPOOUPKY) MPUCOENUHAIOT K OTBOIHON TpyOke 2. IIpoOupka U XOIOAUIBHUK TOHKHBI
OBITh YMCTBIMU U CyXUMHU. Bo n30exxanue KOHIEHCAIlMU MapoB BOJBI U3 BO3yXa BEPXHUM KOHEI]
XOJIONUJIbHUKA HEOOXO0AUMO 3aKPbITh BATOM.

Ilposeoenue ananuza. Conepxumoe KojObl HarpeBaloT C MOMOIIbIO KOJIOOHArpeBaTess
WIM Ha DJEKTPUYECKOW TumTKe. lleperoHky BemyT Tak, 4ToObl M3 TPYOKM XOJIOAWUIBHHKA B
NPUEMHUK-JIOBYIIKY Majaaiu 2-4 KammM B ceKyHAy. HarpeB mpekpaimaroT mocie Toro, Kak oo0bem
BO/Jbl B IIPUEMHHUKE-JOBYIIKE IIEPECTaHET YBEIUYUBATHbCA. [IpOAOIKUTENBHOCTh IEPErOHKU
nomkHa 0bITh He MeHee 30 u He 6onee 60 muH. Ecni Ha cTeHKaX TPYOKH XOJIOAMILHUKA UMEIOTCS
KalelbKh BOJIbl, TO WX CTaJKUBAIOT B MPUEMHHK-TIOBYIIKY CTEKJISIHHOM manoukoi. Ilocrme
OXJIQKJICHUS HCIIBITYEMOT0 MTPOAYKTA 10 KOMHATHOM TeMIIepaTypsl Ipubop pa3douparor.

O06beMHYI0 10710 BOABI X, %, pacCYUTHIBAIOT O (GOpMYyIie

- 100
Z
rae V - o0beM BOJbI, coOpaBlelics B NpUEMHHUKE-NOBYIIKE MJI; Vi - o0beM HedpTu wuiau
HeTEenpoayKTa, B3ATHII JIJIsl UCIIBITAHUS, MJL.
KonnuectBo Boab! B mpreMHMKe-10oBymke 0,03 M1 M MEHBIIIE CUUTAETCA CIEAaMHU.

r

Ha6opaTopHa51 pa60Ta Ne6 ((OHDC}IGJ'IGHI/IG (bDaKHI/IOHHOFO cocCTaBa He(bTI/I»
Paznenenue HC(bTI/I n He(bTeHDOJIVKTOB MCTOAOM TICPCIrOHKU

18



[TepBuYHBIMU METOAAMHU HEPEPAOOTKH HEPTU U HEPTENPOAYKTOB SIBJIAIOTCA IEperoHKa (Ipu
aTMOC(EpHOM M TNOHMKEHHOM JaBJeHUsAX) U pektudukanus. C MoMoublo JaHHBIX METO/0B
OIpeeNsAoT (PpakIMOHHBIM cocTaB HedTH U HedTernpoayKTa.

[Teperonka (aucTumIsAnMs) — 3TO (DU3MYECKUH METOA pa3feieHus, OCHOBAHHBIA Ha
UCIIAPEHUHU JKUIKOCTH M KOHJEHCAlMM MapoB, OOOTAIIEHHBIX JIETKOJIETYYMM KOMIIOHEHTOM.
TepMuH «IMCTHILLILMSD) O3HAYAET «Pa3AEICHUE 110 KaIULIM» WIH «CTEKaHHUE IO KaIlsiMy.

[leperonky MOKHO MpPOBOJWTH MEPUOJMYECKA M HempepbiBHO. [Ipu nepuomnueckoin
IIEPErOHKE COAECPIKUMOE IEPErOHHOI0 alnapara YacTUYHO WM MOJHOCTBIO OTroHsieTcs. B aToM
mpolecce MPOUCXOJUT HENPEphIBHOE HM3MEHEHHE COcTaBa MAapoBOW M KMAKOW (a3, a Takxke
TeMmepaTtypsl otOopa mapoB. [Ipu HempepbIBHOW NEperoHKe MpPOAYKT HENpPEphIBHO BBOIAT B
neperoHHslii anmmapatr. IIpu 3ToM OOBIYHO pasleleHHe MapoBOM W KHUIKOH (a3 MpoUuCXOIUT
OJJHOKPAaTHO, IMO3TOMY TaKOH MpOLECC HA3bIBAETCSl OHOKPATHON NEPErOHKON WM OJHOKPATHBIM
ucrnapeHueM. B aTom mpouecce odpa3syromasics nmaposast (pa3a 0cTaeTcsi B paBHOBECUU B CMECH C
KHUJAKOM 10 YCTaHOBJEHHS KOHEUHOW (3amaHHOM) Temmeparypbl. das3bl paszzmensdrorcs mocie
YCTaHOBJIEHUS ATOM TeMIepaTyphl.

IIpsimoli MEPErOHKOW MOXKHO Pa3leIuTh 10 ONPEHCIICHHON CTENEHU CMECh KOMIIOHEHTOB,
TeMIIepaTyphl KHIIEHHs KOTOPBIX OTINYaroTes 6oree, ueM Ha 50°C.

IIpsimas nmeperonka Hepru

OOBIYHO ITpoLECC TPOCTOM NEPErOHKH MPOBOJAT NEPUOINUECKH; B IIPUHIUIIE 3TOT IPOLIECC
MO’KHO OPraHHU30BaTh U HEIPEPHIBHBIM.

[Tpu nepuoauvecKkoil neperoHke KUIKOCTh MOCTENIEHHO UCTapsieTcs, 1 00pa3yroluecs pu
9TOM Tapbl HEMPEPHIBHO YAAJSIOTCS U3 CUCTEMbl U KOHJCHCHUPYIOTCS C MOJy4YE€HUEM JUCTUILIATA
(iHOrA 9TOT TpoIecC Ha3bIBalOT TpocTol nuctwusnuen). I[lpu sToM  comepikanue
Huskokunsen gpakuuu (HK) B ucxoqHol ®UAKOCTH YMEHBIIAETCS, YTO IPUBOAUT K CHUYKEHUIO
conepxanusd HK B nuctmisate — B Havaze neperonku cogepxanune HK makcumanbsHO, a B KOHIIE
nporecca — MUHUMAJIbHO.

[Ipoctyto neperoHKy MOKHO IPOBOJIUTH MPU aTMOCHEPHOM JaBICHUU HIIM [10]] BAKYYMOM
(ISt CHMDKEHUsI TeMIlepaTypbl meperoHku). s momydeHus HYXKHBIX (pakiuil (MiaM pa3HOro
COCTaBa JUCTUJUIATA) IPUMEHSIOT (PPaKIIMOHHYIO, HJIU IPOOHYIO, IIEPETOHKY.

OcHOBHbI€ (PpaKIMK U TPOIYKTHI, KOTOPbIE MOTY4aroT IPH MPSIMOI MeperoHke HedTu:

1. bensunoBas ¢paxmus (or Havana kuneHus 10 180°C) — cmech serkux meraHoBbIX (Cs-
Co), apomMaTryecKuX U Ha(h)TEHOBBIX YIJIEBOJOPOIOB.

2. KepocunoBas ¢pakius (180-270°C) — conepxkut yrieBomopoabl Cio-Cis, Hconb3yercs B
KayecTBe KOMIIOHEHTa MOTOPHOT'O TOIJIMBA MJISi PEAKTUBHBIX M JAM3EIbHBIX JIBUTATENeH, s
OBITOBBIX HYX]I (OCBETUTENLHBIN KEPOCHH).

3. TazoitneBas dpaxmus (270-350°C) conepxut yrieBogopoabl Ci6-Czo, MOXKET OBITH
UCIIOJIb30BaHA B KAaueCTBE KOMIIOHEHTA JIM3€JIbHOIO TOIUIMBA, & TAKXKE B KA4ECTBE ChIPbs IS
KPEKHHTIA.

4. Ma3zyt — He(dTsHOW ocraTok, Kumsmui Bbime 350°C. Pa3ronka masyra Ha (paknuu
OCYLIECTBIIIETCA B BAaKyyMe€ Ul IPENOTBPALICHUS €ro TEPMUYECKOro pasioxkeHus. IIpu stom
HOTy4YaroT TEXHUYECKHUE MAaca: CONISIPOBOE, TPaHCPOPMATOPHOE, BEPETEHHOE, MALLIMHHOE U JP.
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IMopsinok BbINOJIHEHHSI padOThI
[Tpubopsl, peakTuBbl, MaTepuanbl: He(Th, kKos0a Bropua, Hacagka Bropua, npsMoi
XONOAWIBHUK, IPUEeMHUKH, TepMoMeTp Ha 250°C, kumenku, sneKTpoHarpeBaTelbHBbIi
puoop.

Pucynok 10 — YcranoBka Juis meperoHKu
1-tepmomerp, 2 — nuuud wim pesuHoBas MydTa, 3 — Hacaaka Bropiia,
4 — xonba Bropiia, 5 — ciuB oxnaxaaroniei Bojibl, 6 — XOJIOIMIbHHUK,
7 — mogava OXJIaXXIAIOIIeH BOIBI, 8 — MPHUEMHUK
CobuparoT ycranoBky s neperonku (puc. 10). Bo B3BemeHHyo koi0y mNOMEMAOT
OoTUIBTPOBAHHBI  HEDTENPOAYKT M CHOBA B3BEIIMBAIOT [JIsI  ONPENEICHUS]  MAacChl
Heprenponykra. B konby momemator kumnenku. [Ipu mpocToli meperoHke TEpMOMETpP CIEAyeT
MOMEIIATh TaK, YTOOBI BEPXHsIsl TPAaHUIIA PTYTHOTO MIAPHKA HAXOUIaCh HA YPOBHE HIDKHETO Kpast
oTBepcTUst OTBOAHOU TpyOkw. Ilocie Toro, kak ycTaHOBKa /ISl TIEPETOHKHU TMOJHOCTBIO COOpaHa,
MOJICTABJISIIOT HarpeBaTeNbHbIN Tpubop. Kaxayro (pakinio OTTOHSIOT B OTACIBHBIA MPUEMHUK.
[To okOHYaHWU MMEPETOHKHU, OCTHIBIIYIO KOJOY B3BEIIMBAIOT JJISi OMPEICIICHUSI MacChl KyOOBOTO
ocTaTka.
O0paloTka pe3y1bTaTOB
1. Ompenenenue Temmnepatyp KAmeHHsl ¢Gpakiuil. B Xxome pasroHKH Ompenensercs
TEeMIepaTypa Hauaja KUIIEHUS W OKOHYaHHWs oTOopa ¢pakuuu. PaccuuTsiBaeTcs cpemHsis
TeMIiepaTtypa KuIeHus Kak cpegHee apudmernueckoe. Pe3ynbTatel opopMIIsIIOTCs B BUIE TAOIHUIIBI
8:
Tabmuna 8 - Pe3ynbTathl hpakIMOHUPOBAHUS

Komnu

®pakn €CTBO

Temneparypa, °C
us bpakuu

Havana OKOHYaHHSI
otbopa otbopa

HUcxonabrii
00BeEM

1

2

3
Ocrarok
ITorepu
Bcero
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2. [To 3HaueHusM cpemHel TeMIlepaTypbl PACCUUTBHIBACTCS CPEAHHM MOIEKYJISPHBIN
BeC pakiuu o hopmylie

M., = 60+ 0,3t +0,001-¢t2

3. Omnpenenenre IIOTHOCTH (PpaKIMi MMKHOMETPUYECKUM METOIOM.

B3BemmBaercs mycras konba; 3aTeM B HEE€ BHOCHTCS C MOMOIIBIO MUNETKH WJIH LUIMHIPA
M3MEpPEHHBI 00bEM (PpaKIiK, 3aKpbIBaeTCs MPOOKOH M B3BemMBaercs. [1o pa3HOCTH HaXOAMTCS
Bec kuaKocTH. [I1oTHOCTE paccuuThiBaeTcs o hopmyre

. MaccCa FHHIKOCTH

Py =

00BEM HUIKOCTH

[IpuBenenue 3HaueHust miuotHocTH K Temmepatype 20°C, ecnu TemmepaTypa U3MEpPEHHS
cymiectBeHHO (Ha 5-8°C u Oosnee) otnuuaercs ot 20°C, o dhopmyiie
pi® =pity-(t—20)
4. Ormenka cocraBa (ppakIMy MO TIOTHOCTH U MOJIEKYJISIPHON Macce.
J1J1st pa3HBIX KIIaCCOB COCAMHEHHI N3BECTHBI CICAYIOMINE (POpMYIIBI:

Ankanel: p = 0,8513 — 1E=’HM;
M+9,5

8,393
AnxunuukioneHTansl: @ = 0,8513 — >

Ankunuuknorekcansl: @ = 0,8513 — ?’2:'1;
0,750

Anxunbensonsr: p = 0,8513 — 1 vy

Hcnone3yst nmosydeHHbIE B 1.2 3HAYEHUSI CPEIHEH MOJEKYISIPHOU Macchl, paCCUUTHIBAIOT
IUIOTHOCTh (Ppakuuidi M CPaBHUBAIOT C PACCUYUTAHHON IO MPUBEICHHBIM JIi Pa3HBIX KJIAcCOB
yriaeBoaopooB  (opmynam. JlemaroT npeaBapuTENbHBIA BBIBOJ O cocTaBe (pakuuid (o
npeo0IalaHuu YTIIEBOOPOIOB OMPEIECIIEHHOT'O CTPOCHHUS).

5. Omnpenenenye noka3artes MPeJIoMIICHHUS QPaKIUH.

Onpezenenne NPOBOMUTCS Ha PeYPAKTOMETPE, 3AMUCHIBAETCS 3HAUECHUE Ny U TEMIEpaTypa

n3Mepenus. Ecnu temnepatypa usmepeHusi cuibHO oiinyaercs ot 20°C, BBOAMM MOMPaBKy IO
dhopmyie:
o _ ot e —
ng =ng —0,00045- (e — 20).
6. Ornenka cocraBa (Hpakivu MO MOKA3ATEII0 MPETOMIICHUS U MOJIEKYJISIPHON Macce.
J171s1 pa3HBIX KJIACCOB COCAMHEHUHN U3BECTHBI CIIEAYIOIIHNE (hOPMYJIBI:

M 9,591
inp = 14752 — :
AJIKaHEL 1 . Py
7 5,498
AJKHMIIMKIIONEHTaHbL: 1y = 1,4752 — ;
7 4,822
AJIKMITIHKIIOreKCaHbl: Tty = 1,4752 — .
7 1,578
Ankunbensomnst: ny = 1,4752 — e
7. Pacuer yznenbHOI 1 MoneKyIsipHO# pedpakuuu o popmyaam
nh-1 1 nh—-1 M
r=2—.2, M =—2—-=
npt2 p npt2 p
8. Pacuer pedpakromerpuueckoit pasnoctu (MHTEpHENT pedpakunn) mo Gopmye
o
r 20 Pa
Ri =np — -
9. Orenka cocraBa (ppakiMy 1O HHTEPIENTY pedpakiinm.

[TpoBoauTcs mo 3HaveHusiM: ankanbl: Ri = 1,0461; nadrensr monouukanueckue 1,0400;
Hadrensl noymnukanueckue 1,0285; moHomukamueckue apensl 1,0627.
10. PesynbTathl 0pOpMIISIFOTCS B BUE TAOIHIIBL:

Tabnuna 9 - CoiicTBa MPOAYKTOB (PPaKIIMOHUPOBAHUS

N ¢ Macca MaccoBas
o cpr 20 20 i

o n, o) \Y I RI | dpaxiun, | nomns dpaximn,
bpakiuu C - %
1
2
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11. [MocTpouth rpaduueckue 3aBUCHMOCTH: MOJCKYJSIPHOW MacChl, IOKa3aTes
IPEIOMIICHHSI, TUIOTHOCTH OT MAacchl ()pPaKIUHU, CUUTAsi TOUYKOH Ha ocu X CPETHIOK TOUKY ISt
JTAHHOM (PpaKIuu.

Craenatb BBIBOJ O IPUMEPHOM COCTaBe (paKInii.

JlabopartopHas pabora Neo7 «Onpenenerue cepbl B HePTAX U HEDTEMPOIYKTAX

B ceIpbix HeTsX cepa comepKHUTCS TIaBHBIM 00pa3oM B BUIE OPraHUYECKUX CEPHHUCTHIX
COEIMHEHUH, a B JUCTHIUIATAX M B TOTOBBIX HE(PTENPOMYKTaX OHA MPHCYTCTBYET KaK B YHCTOM
BHJIE, TAK M B BUJE CEPOBOAOPOAA U OpraHuueckux coenuHeHuid. IlosiBineHue cepoBogopona u
ceppl B He(PTENPOAYKTaX OOBSCHIETCS YAaCTHUHBIM pa3jIOKEHHWEM OPraHWYeCKUX CEPHHCTBIX
COEIMHEHUH MTpU TEPMHUUYECKOM BO3CHCTBUU B MpoIllecce MepepadoTKH, MPUIeM OCHOBHYIO MaccCy
MPOAYKTOB pacraja COCTABISIET CEPOBOAOPOA, B PE3yNbTaTe OKHUCICHHSI KOTOPOro oOpazyercs
cepa.

B HedTenmpomykTax MOTYT COIEPKAThCS CEPHHUCTBIC COCTUHEHHsSI, TOSBIISIOIINECS B
pe3ysbTaTe OUYUCTKUA HEe(TIHBIX AUCTUIUIATOB. K HUM OTHOCAT KHCTbIEe U cpefHue 3(upbl CEpHOM
KHUCIIOTHI M CyIb(POKUCIOT. CEpHUCTBIE COSAMHEHUS SBIISIOTCS HEXKENAaTeIbHBIMA KOMIIOHEHTAMH
He(TH; B pe3ysibTaTe MX paclaja BBIIEISIETCS AJIEMEHTapHas cepa, CHIIBHO KOppO3UpyloLas u
paspymatomiasi  anmnapatrypy. CepHHCTbIE COEAMHEHHS HEXeNaTelbHbl M B TOTOBBIX
He(TenpoaAyKTaX, TaK KaK HEKOTOpble W3 HHUX O00JIaJaloT BBICOKOM KOPPO3UPYIOLIEH
CIOCOOHOCTBIO  JaXkKe TpU HHU3KUX Temmeparypax. [loaTomMy HEOOXOIMMO MPOBOIUTH
CHCTEMATHYECKUI KOHTPOJIb HEPTEIPOYKTOB HA COJIEPIKAHUE CEPHI.

Crocobsl ananmm3a HepTH M HEDTENPOAYKTOB HA COJEP)KAHHME CEPHHUCTBIX COCIMHEHUM
MOXXHO pa3OWTh Ha TP T'PYIIIbI: KAYECTBEHHBIE CIIOCOOBI OMPENETICHUs COJACPKAHUS aKTUBHBIX
CEpHUCTBIX COCAMHEHHH, KOJIMYECTBEHHBIE CIIOCOOBI OMpEACNICHUS CYMMApHOTO COZICpKaHUs
CEPHUCTBIX COCTMHEHUM, KOJTMUYECTBEHHBIE CITIOCOOBI OMPEIETICHHS OTICIBHBIX KJIACCOB CEPHUCTHIX
coenuHeHmnil. KauecTBeHHBIE CIOCOOBI ONPEIENeHNs AaKTUBHBIX CEPHUCTBIX COCTMHEHUN HIHPOKO
WCIOJIL3YIOT B TPAKTUKE TMPOU3BOJACTBA W HpuMeHeHus HedrenpoaykroB. Haumbomnee
pacnpoCTpaHEeHHBIMUA CIIOCO0AMU KAa4ECTBEHHOTO OIMPEACIICHUSI AKTUBHBIX COCIMHEHUM Cepbl
SIBJISTFOTCSI Tpo0a Ha MEIHYIO TJIACTUHKY U PTyTHas Mpooa.

KonmnuecTBeHHBIE CIIOCOOBI OINpEneneHust cephl NeniT Ha aBe rpymnmbl. CrocoObl MmepBoi
TPYNIBl CIYXaT JJIs ONpPEICNICHUs] COJEP)KaHUsSI Cephl B CBETIBIX HedTenmpoaykrax: OCH3HMHE,
JIUTPOMHE, KEPOCHHE, PEAKTUBHBIX U AU3EIBHBIX TOIUMBaX. CIIOCOOBI BTOPOH TPYIIIBI CITYKAT JIS
OTIPENIECTICHHS] COJICPYKAHUS CEPhl B CMa30YHBIX MacilaX, KOTEIbHBIX TOIUTUBAX, TYAPOHAX U JIPYTHX
He(TenpOayKTax.

[TpubGopbl, PeakTHBBI, MAaTepHAIbl: TEPMOCTAT, IIUMIbI, MEIHbIC TIACTHHKH, CTCKJITHHBIC
IPOOHPKH.

ConepxaHue cepbl HOPMUpPYETCS Uil BCEX BHUIOB TOIUIMBA, WX KOMIIOHEHTOB,
OCBETHUTENbHBIX KEPOCHHOB, OEH3MHOB-PACTBOPUTENIEH U HEKOTOPhIX HeTAHBIX Macen. Haubomnee
KECTKHE HOPMBI TI0 COJIEP)KaHUIO CEPbl YCTAHOBJICHBI /7151 KapOIOPATOPHBIX M PEAKTUBHBIX TOIUINB
u OensuHoB-pactBoputeneit (0,02—0,1%). CpenHee mojoKeHHE 10 3TOMY ITOKA3aTEI0 3aHUMAIOT
TpaKTOpHbIE KepocuHbl M nusenbHble TormmuBa (0,2— 1%). Haubombiiee copepskaHue cepbl
nonyckaercs B KotenbHoM TorumuBe (0,5-3,5%); mo3TOMYy CKUTaHHWE CEPHHUCTBIX MAa3yTOB
IPOBOJAT IO CHENHMAIbHBIM HMHCTPYKIMSAM BO U30€KaHHWE OTPABJIEHHUS MMEpCOHANa JBIMOBBIMU
razamu. CneyeT OTMETUTh, YTO JIi HEKOTOPBIX CIEUANbHBIX Macen (TpaHchopMaTopHbIe, A
TUIOUIHBIX Tepefad, AN KOpoOOK mepenad W pPYJIEBOrO yIpaBieHUs) M Ui CMa304HO-
OXJIAKIAIOMIEH JKUIKOCTH CYibpodpe3os HOpMHUpYeTCS HE BBICIIMK, a HHU3IMIMA Tpeaes
copepkanus cepel (He meHee 0,9-1,7%), Tak Kak MPHCYTCTBUE CEPbl B ATHX HE(TEMPOIYKTAX
yIy4IIaeT ux CuenuuuecKue CBOMCTBA (JIMMTKOCTh, MACIISTHUCTOCTB ).

Conmepxanue  cepoBOOpOJAA -  KauecTBeHHass mpoda. OTCyTCTBHE  CEpOBOAOPOAA
HOPMHPYETCSI ISl pEaKTHUBHBIX, JU3EIbHBIX M KOTENbHBIX TOIUIMB. Co/epikaHue MepKamnTaHOBOU
Cephl JUIS Pa3HBIX COPTOB PEAKTUBHBIX TOILIMB JOJDKHO ObITh He Oonee 0,001 — 0,005%, a mis
JM3€ENIbHBIX TONIUB - He 6onee 0,01%.
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VcnpiTanue Ha MEAHYIO MJIACTUHKY - KadecTBEHHas Mpo0a Ha CBOOOIHYIO Cepy U aKTHBHBIE
CepoCOIepPIKaIe COCAMHEHUA. JTO HCHBITAHHE HA KOPPO3UI0 METHOW IUIACTHHKHU JIOJIKHBI
BBIJIEPKUBATh KapOIOPaTOPHBIE, PEAKTUBHBIC U TH3EIbHbIC TOILTUBA.

Jng wuchbITaHUsS TPUMEHSIOT OTHUIM(OBAHHBIE IIACTUHKH U3 SJEKTPOJIMTHOH Meau
pasmepoM 40%x10%x2 mm. IlIacTMHKW TPOMBIBAIOT CHOUPTOM HJIM 3(PUPOM M BBICYIIMBAIOT Ha
¢unpTpoBanbHON Oymare. HeduiabTpoBaHHBIM HUCHBITYeMbId HE(DTENPOAYKT HAJIMBAKOT B
npobupky Beicotoit 140 — 150MM 1 guamerpom 15 — 20MM IpEMEPHO J10 TIOJIOBHHBI €€ BBICOTHI U
TyJa e MUMIIaMH OMYCKAIT MOATOTOBJIEHHYIO MEIHYIO IJIACTUHKY. [IpoOMpKY 3aKpbIBarOT
poOKO M MOMEIAIOT B BOJSIHYIO OaHI0, HarpeTyto 10 50°C. YpoBeHb BOAbI B OaHE T0KEH OBITh
BBHIIIIE YPOBHS TOIUIMBAa M mpodupkax. Uepes 3 waca MIACTUHKH BHIHUMAIOT U MPOMBIBAIOT B
CTaKaHYMKE OJJOTPETHIM alleTOHOM WJIM CITUPTOOCH30IbHOM CMECHIO.

Jnsa xaxporo obpasiia HedTempoayKTa MPOBOAAT Ba MapaUieTbHBIX HCHbITaHusA. Ecmu
MOCJIe OMbITa ME/IHAS TUIACTHHKA XOTs OBl B OJHOM M3 MapauIebHBIX TPOO MOKPHUIACH YePHBIMH,
TEMHO-KOPUYHEBBIMHU WJIH CEPO-CTANBHBIMH HAJIETAMH U TISITHAMHE, TO HEPTEIIPOYKT CUNTACTCS HE
BBIJICP)KABIINM HCIIBITAHUS U OpaKyeTcs.

Jlaboparoprast pabora Ne® «OnpeneneHre MUHEPATbLHBIX KUCIOT U IIEIOYEN)

KucnorHocts He(TENPOAYKTOB OYTH BCEra 00YyCIOBIEHA IPUCYTCTBUEM CEPHON KHCIIOTHI
WIM €€ NPOM3BOAHBIX (CyJb(OKHCIOTHI, KHUCIbIe ApUpbl cepHOW KucaoThl). lllenounocts B
ocHOBHOM oOycioBimBaercs npucyrcrsueM NaOH u Na,COs.

CB00OOHBIE KUCIIOTHI U ILEJI0OYM MOT'YT 00pa30BaThCsl U U MPUMEHEHUN HEPTEIPOyKTOB.
Ecnu B HedrenpoykTe coepxKarcs COlMU Cyab(POKUCIOT, KUCIbIX 3PUPOB, HAQTEHOBBIX KUCIOT U
MOJIOOHBIX COEAMHEHUH, TO MPHU JEHCTBUU BBICOKMX TEMIEpaTyp WM Biaru (FUAPOIN3) MOTYT
00pa30BaThCsl KUCIbIE U ILEIOYHBbIE BELIECTBA MHHEpPAJLHOrO Xapakrepa. Kuciorsl, menouun u
MUHEpaJIbHbIE COJMM B HEPTENPOAYKTaX SIBJSIOTCS HEXENATEIbHBIMU IPUMECSIMH, TaK KaK OHU
BBI3BIBAIOT KOppo3uio amnmapaTypbl. lloaTomy He(pTenpoayKThl HOJDKHBI HEPUOTUUYECKU
KOHTPOJINPOBATHCS HA COAEPXKAHUE KUCIIOT, IEJI0YEH U COJIeH.

KonnuectBeHHOE cojep)kaHHe B HEPTENPOAYKTaX KHUCIOT XapaKTEPU3YETCsl KUCIOTHBIM
YHCIIOM, a IIeT0Yel — HIETOYHBIM YHCIIOM.

Kuciornoe 4ucao. /[ns KOIMYECTBEHHOM XapaKTEPUCTUKU CMECH KHCIJIOT, MMEOLIUX
HE3HAUUTEIbHYIO PA3HUIly B (PU3MYECKUX M XMMHYECKHX CBOICTBAX, a TAaKXKe B TeX CIydasXx,
KOrJJa HEM3BECTEH TOUYHBIA MOJIEKYJISIPHBIM BEC ONPEAEIIIEMON KHUCIOThI, TPUMEHSIOT YCIOBHBIN
XMMMUYECKHUI MOKa3aTeNlb — KMUCIOTHOE YHUCIO (K.4.). DTOT MOKa3aTeab MHOIAA HA3bIBAIOT YMCIOM
HeWTpamu3anuu uim KodpuimenToM HeRTPaTbHOCTH.

Kucnomuvim uyucnom Ha3pIBalOT KOJUYECTBO MUJUIMTPAMMOB €IKOTO Kayd, HE0OXOANMOe
JUI HEWTpanu3aluu CBOOOAHBIX KHCIIOT, COAEpXKalMXcsi B | 2 aHaJIM3MpyeMoro BelIecTBa.
KucnorHoe 4ucino oOBIYHO ONPENENSIOT ISl KUPOB, Macell, CMOJI U JAPYIUX BEIIECTB U OHO
CIIy’KUT XapaKTEpPUCTUKON KaueCcTBa FOTOBOW IIPOLYKIUH.

[TpuOopbl, peakTHBBL, MaTepuajbl: JAEIUTEIbHAs BOPOHKA, OSJIEKTPOIUIMTKA, OEH3HH,
KEpPOCHH, JIUTPOMH, JUCTUIMPOBAHHAS BOAA, MHAUKATOP — METHJIOBBIN OPaHKEBBIN, MHAUKATOP —
¢denondraneun (puc. 12).

Cy1HoCTb OnpeeeHus: BOAOPACTBOPUMBIX KUCIIOT U LIEJI0UYeN 3aK/II04aeTcs B U3BJICUEHUN
UX U3 UCTBITYEMOI0 HE(PTENPOIYKTa B BOJAHYIO BBITSDKKY U B IIPOBEPKE €€ HHINKATOPaMHU.

[Tepen ompeneneHreM UCHBITYEMbIH HEPTENPOLYKT TIIATEIbHO B30AITHIBAIOT B TeUeHHE 3
MUH B CKJISTHKE, 3aIll0JIHEHHOU He Oosiee ueM Ha ¥4 ee o0beMa. Bsizkue u napauHUCTbIE IPOJLY KThI
TpeaBapuTenbHO HarpesatoT 10 40-50°C.

B nenutensHyr0 BOpoHKY HaimuBaroT S0 MJI HCHBITYEMOrO MPOJyKTa, nogorperoro g0 70-
80°C, u 50 mn aucTMITMpoOBaHHOH Bombl, mojorperoif no 70-80°C u mpoBepeHHON Ha
HeifTpanbHOCTh. [Ipu onpeneneHny BoAOPaCTBOPUMBIX KUCIOT U IIeNo4Yel B OEH3UHE, IUTPOUHE,
KEpOCHMHE M TOIUIMBE Ul PEaKTUBHBIX JBUTATelNeld 3TH He(PTENpPOAYKThl HE IOJOrPEBAIOT.
Conepxumoe NeTUTEIbHON BOPOHKM B T€UEHHE 5 MHUHYT MHTEHCHBHO B30aJITHIBAIOT M 3aTEM
CMECH JaroT OTcToAThCs. [1ociae 0TcTos BOJHYIO BBITSKKY HAJIMBAIOT B JIBE IPOOUPKH, 10 1-2 M1 B
KaXKIYI0.

23



Pucynok 12 — Ipubop aist onpeaeneHus coaepkanus B 6eH3MHE BOJIOPACTBOPUMBIX KHCIIOT U
LIEJIOYEH:
1 — BoHAas BRITSKKA, 2 — OSH3MUH, 3 — IenuTeNbHas BOPOHKA, 4 — KpaH,
5 — mumeTkH, 6 - MpoOUpKH

B omny mnpobOupky mnpubaBisoT 2-3 KamM pacTBoOpa METHUIIOBOTO OpPaH)KEBOTO U
CpaBHUBAIOT OBCT HCHBITyeMOﬁ BOﬂHOﬁ BBITAXKKHU C IBETOM I[PICTPIJTJTI/IpOBaHHOI}'I BOJbI TaAKOI'O K€
o0beMa, HaJUTOH B TPEThIO MPOOUPKY, B KOTOPYIO TakKe A00aBICHBI 2-3 KaIrljld METHJIOBOTO
OpaHKXEBOI'0.

OxparmmBaHue UCIBITYEMONH BOJHOW BBITSDKKM B PO3OBBIM WM OPAH)KEBO-KPACHBIA IIBET
YKa3bIBA€T HA HAJINYHC B He(bTerOIIYKTe BOAOPACTBOPUMBIX KHCJIOT.

Ecau xucnor B Heq)TerOI[YKTe HE O6H3py>KeHO, MMPOU3BOJAT HUCIBITAHUC HAa HAJIUYUC
BOJIOPACTBOPUMBIX IIieI04ei. J[J11 3TOro Bo BTOPYO MpOOHMPKY M00aBIISIIOT 2-3 Karuid pacTBopa
¢denondranenna. OKpallMBaHWE BOJHON BBITSDKKA B PO30BBIH  ((DHOJETOBO-PO3OBBIN) H
MaJIMHOBO-KPACHBIN I[BET YKa3bIBA€T Ha MIEIOYHYIO peakiuto. [Ipu oTcyTCTBUM 1i€TI0ueil BogHas
BBITSKKA LIBETAa HE U3MCHUT UJIK CJICTKa rnmooeeer.

JlabopartopHas pabora Ne9 «Onpenenenne HOQHOr0 ¥ OPOMHOI0 YHCEIDY

Hanuuue HEHACBHIIICHHBIX COEAMHEHWH B HEPTH HE3HAUYHWTENbHO, HO B TIPOIYKTax
HedTenepepadOTKH MOXKET ObITh 3HAYUTEeNbHBIM. Colep)KaHNEe HEHACHICHHBIX COSNWHEHUH B
JKUpax U CMOJIaxX SBJISIETCA OJHUM M3 BaXXHEWIMX IOKa3aTened ux KadecTBa. HeHaChIIEHHOCTh
XapaKTepU3yeTcsi HOJHBIM UM OPOMHBIM YHCIAMU.

Monnoe umcio. MonHoe 4mcio MOKas3hBaeT, CKOJIBKO IPAMMOB TajoMAa B Mepecdyere Ha
ron moxer npucoeanHuThes K 100 r naHHOrO Benectsa. OnpeneneHne HOAHOrO YMCIa OCHOBAaHO
Ha TOM, YTO HCHACHIIICHHbIE aMu(aTUUECKue COCAMHEHHUS JIETKO MPUCOCTUHSIOT IO MECTY
paspbiBa JBOMHOM CBS3M MOJIEKYNy Tanouzaa. [Ipu 3ToM Xyiop 1 OpOM YacTHYHO BCTYMArOT B
peakiuio 3amelieHns. MoJ sxe BCTyNmaeT B peaKIio MPHUCOSIMHEHHs OueHb MeLIeHHO. [ToaToMy
JUISL OTIpeJIeNIeHHs] CTENIeHU HEHACHIIIEHHOCTH MPUMEHSIOT CMEeCh TajoMI0B: XJIOp — Hoa, OpoM —
WO/ MM HOJHOBATUCTYIO KUCIIOTY.

CriupToBO¥# pacTBOp Hoa 0Opa3yeT ¢ BOAOH HOMHOBATHCTYIO KUCIIOTY:

I + H;O — HIO + HI

MoaHOBaTHCTast KMCIIOTA BCTYIIAET B PEAKIMIO C HEMPEIETbHBIMU KHCIOTAMH OBICTpEE, 4eM

CBOOOIHBIN HOM:

R-CH=CH-R-COOH+2HIO+C;HsOH—
—R-CHI-CHI-R-COOH+CH3;COH+2H,0
bpomuoe umcio. Jiig omnpeneneHus ABOMHBIX CBSI3€M B HEMPEAEIbHBIX COEIMHEHUSIX
HCIIOJIL3YIOT PEAKIIMIO IPUCOSAMHEHHS OpoMa:
R—CH=CH—|R1 + |Brz —- R—CH—CH—R;
Br Br
K ucneiryeMomy BelIiecTBY NMPHIMBAIOT OMPEACICHHOE KOJMYECTBO PacTBOpa Opoma U 1O
OKOHYAHUH PEAKIIUHU OMPENEIIIOT OCTATOK OpoMa HOJOMETPUUECKUM TUTPOBAHUEM TI0 PEAKIUSIM
Br, + 2Kl = |, + 2KBr
o + 2NazS,03 — 2Nal + NaS406
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[To xomuuectBy Opoma, 3aTpayeHHOMY Ha OpOMHMPOBAHHE, BBIUUCISAIOT COIEp)KaHHUE
HENPENENbHOr0 COeAUHEHUsA. [ cMecu HECKOIBbKUX HENPENENIbHBIX COCAUHEHUH WM CMECU
HEM3BECTHOIO COCTaBa U MOJEKYJISIPHOIO Beca Ppe3yJbTaTbl BHIPAXKAOT B BHJE YCIOBHOHN
BEJIMYMHBI - OPOMHOr0 YHCIIA.

bpomnoe uucno - 3T0 KOMMYECTBO rpaMMOB Opoma, KoTopoe mpucoemuusiercs k 100 r
BellecTBa. Tak Kak YUCThI OpOM JIErKOJETyYUi U YaCTUYHO BCTYIAET B PEAKIUIO 3aMeEIleHHs, TO
Juis OpoMupoBaHUsl NpUMEHSIOT Opomua-6pomatHelii pactBop (SKBr + KBrOs) umm pactBop
OpoMa B METWJIOBOM CIHUpPTE, HACBIIIEHHOM OpOMHCTBIM HaTpueM. B 3ToM pactBope Opom
HAXOAMUTCS B BUJE MOJIEKYJISIpHOTO coefrHeHus ¢ OpomuctsiM HaTpueM (NaBr-Br2) u mostomy He
BBI3bIBAaCT HHUKAKUX IMOOOYHBIX pEaKIHMi 3aMelIeHHs WU OKHUCICHMs, HaOII0AaroIuXcs IS
pacTBOpoB CBOOOHOTO Opoma.

[IpuOopkl, peakTUBBI, MaTepualbl: cnupTo-3dupHas cmech (1:1 mo odwvemy), itox (0,2 H.
pactBop B criupte, THOCYbdaT HaTpus (0,1 H. pacTBOp), UHAUKATOP Kpaxma.

Hagecky BemectBa okoino 0,1-0,2 r, B3aTyto ¢ Tounoctsio 70 0,0002 r, moMenaoT B CyXyro
KOHMYECKYI0 KOJOy eMkocTbto 500 M1 ¢ mpuTepToll CTEKISHHOW NPOOKOH MM XOpOILIO
MIOJIOTHAHHOW pe3nHoBOoW. B komby BHocat 10 wmu cnupro-3gupHOM cMecH U cllerka
IIepeMEIIMBAIOT JI0 TIOJIHOTO pacTBOpeHMs BemiecTsa. [locie pacTBopeHMsl BeliecTBa JO0aBISIIOT
20 mn 0,2 H. cOUPTOBOrO pacTBOpa HOIa, MEPEeMEIIMBAIOT W OBICTPO BiMBAOT 250 M
JUCTUIMPOBAHHOM BOJBI, KOJOY IIJIOTHO 3aKpbIBAIOT IMPOOKOW M, HpUIEpXKHUBas €€ PyKOi,
SHEPrUYHO BCTPSXUBAIOT, U Cpa3y K€ TUTPYIOT U30bITOuHbIN Hox 0,1 H. pacTBOpoM THOCY/b(aTa
Hatpus. [lepsbie 10-15 M pactBopa THOCYIb(hAaTa HATPUS TUTPYIOT OBICTPO, a 3aT€M C OOBIYHOM
st THocynb(aTa ckopocthio. Ilox koner TutpoBaHus npubaBisroT 2-3 Mi 1%-HOro pactBopa
KpaxMmaja U TUTPYIOT IIPH 3HEPrUYHOM BCTPSIXMBAHUU /10 TTOJIHOTO MCUE3HOBEHMSI CUHEH OKPACKHU.
[TapamienbHO CTAaBST KOHTPOJBHBIA ONBIT C TEMU )K€ PEaKTUBAMH U B TEX K€ YCIOBHSX, YTO U

OCHOBHOM OIBIT, HO 0€3 aHAJIM3UPYEMOI'0 BEILIECTBA. 3aTEM BBIYUCIISIFOT HOJIHOE YHCIIO:
(vp —v2) - Tya,s,0,/1, - 100

HY = ,
g
rae Vi - komudectBo 0,1 H. pactBopa THOCYJb(aTa HATpUs, U3PACXOJOBAHHOE HA THUTPOBAHHUE
KOHTPOJIbHOI'O OmbITa, MIJI; V2 - xommuectBo 0,1 H. pactBopa THOCynbhaTa HaATpHS,

M3PACXOJI0BAHHOE Ha THTPOBAHHE OCHOBHOTO OMbITA, MII; TNays,04/1, = TATP THOCYJIb(aTa HATPHs

o Moy, T; g - HaBecKa UCCIelyeMOoro BEIIeCTBa, T.

Omnpenenenne OPOMHOrO YKcia

[pubopsl, peakTHBbl, Matepuanbl: Opom (0,1 H. pactBOp), THocynsdpar Hatpus (0,1 H.
pactBop), omaucthiit kKanuit (10%-Hblid pacTBOp (CBEKESMPUTOTOBICHHBIH ), Kpaxmal.

Hagecky uccnemyemoro BemiectBa okonio 0,1-0,2 r, B3sryio ¢ TouHocthio g0 0,0002 1,
IIOMEIAI0T B KOHMYECKYI KOJOy ¢ MpUTepToll MpoOkoH, mpuiuBaroT nunerkod 25 mi 0,1 H.
pacTBopa OpoMa, IJIOTHO 3aKpBIBAIOT MPOOKON M OCTABISAIOT B TeMHOM MecTe Ha 30 MuH. 3aTeM
no6asnsator 10 mim 10%-Horo pactBopa #HoaMCTOro Kajus, HEPEeMEIIUBAIOT W TUTPYIOT
BelaenuBIIMiica ox 0,1 H. pacTBopoM THocyinb(paTta HaTpus. Ilepen okoHUaHMEM TUTPOBAHUSA
N00aBISAIOT PacTBOP KpaxMajia M TUTPYIOT 10 MCUE3HOBEHMs CHHEH okpacku pactBopa. Ilapain-
JIEJIbHO CTABAT KOHTPOJIbHBIN onbIT. BpoMHoe uncio (bY) Beraucistor no gopmyse

(vi =v2) " Tya. 5.0, 8r, °
BY = ~2-2 sl T2 :

g
rae Vi - komuuectBo 0,1 H. pacTBOpa THOCynb(aTa HaTpUs, U3PACXOJOBAHHOE HA TUTPOBAHUE
KOHTPOJBHOTO oOmbITa, MJ; V2 - koimuuectBo 0,1 H. pactBopa TtuocyiabpaTa HaTpus,

M3PacXOI0BAHHOE Ha TUTPOBAHUE OCHOBHOTO ONbITA, M, TNa,s,04/Br, = TUTP THOCY/Ib(aTa HATPHsA
mo Opomy, T; § - HaBeCcKa UCCIElyeMOro BEIIeCTBa, T.

JlabopaTtopHas pabora Nel(0 «Meroab! ITOTYYEHNST 1 XUMAYECKUE CBOMCTBA YITIEBOIODOIOB
HehTH
1. CBoiicTBa KHIKUX METAHOBBIX YIJIEBOA0PO/10B
B kadectBe mpumepa KUIKAX METAHOBBIX YTIEBOJOPOJOB OEpyT H-TeKCaH M HAOIIOAAOT,
KaK OH pearupyeT Mpu OOBIYHBIX YCIOBUSAX C TaJOr€HaMH, KUCJIOTaMU U OKHCIUTEISIMHU.
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B uerbipe npoOupku HamuBaroT mo | il H-TekcaHa. B mepByro mpoOupKy K H-TeKCaHy
npubasistoT 0,5 M 6pomHOI Boabl. O0eclBeUMBAHUS HE IPOMCXOAUT, T.€. B OOBIYHBIX YCIIOBHIX
H-TeKcaH ¢ OpomMoMm He pearupyer. Bo BTopyro npoOMpKy K H-rekcaHy npuimBaroT 0,5 i
KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHI, a B TpeTbto — 0,5 MJI KOHIIEHTPUPOBAHHOM a30THOM
kucnotsel. ConeprxuMoe MpoOUpPOK BCTpsAxuBaroT. HaOmromeHus MoKa3blBalOT, YTO H-TEKCaH HE
U3MEHSET OKpacKy, HE IPOMCXOAUT CMEIIEHMs CI0eB U pa3orpeBa. Takum o0Opa3oM, MOXKHO
ClleNaTh BBIBOJ, YTO H-TEKCaH [P HOPMAJIbHBIX YCIOBUSAX HE PEarupyeT ¢ KOHIEHTPUPOBAHHBIMHU
KHCJIOTAMH.

B gerBepTyto npoOupKy Kk 1 M1 H-TeKcaHa NPWIMBAIOT 1 MIT pacTBOpa MepMaHraHaTa Kajus.
[Tocrie BCTpSXMBaHMSA COJACPKUMOTO MPOOMPKHM OTMEYAIOT, YTO M3MEHEHHWH HE  MPOUCXOIMT,
pacTBOop He o0eclBeUMBaeTCs, T.€. peaKLus He HJIET.

2. [loryyeHue U CBOMCTBA ITHJICHA

B nmpobupky ¢ ra300TBOJHON TpyOKOH MOMEIAIOT | M 3THIIOBOrO CIHPTA M, OCTOPOKHO
B30aNThIBasA, NPUIMBAIOT 4 MJI KOHLIEHTPUPOBAHHOW CEpHOW KMCIOTHI. B pasorpesuryrocst cmech
OpOCaloT KHIIENKYy M HAYMHAIOT MEUICHHO M OCTOPOXXHO HAarpeBaTh MPOOWpPKY 10 Hadana

PaBHOMCPHOI'O BBIACIICHHUSA I'a3a. PeaKLII/IOHHa}I CMECh IIPU 3TOM TCMHCCT:
(0]

CH3CH,OH —>t CH,=CH, + H,O
H,SO4
3apaHee roToBsT JBE IPOOUPKH, 3alI0JHEHHBIE Ha 2/3 o0bemMa GpOMHOI BOJON U pacTBOPOM
nepMaHranara kanausg. Kak Toiabko M3 ra300TBOJHOW TpyOKM HAuMHAET BBLIAEIATHCA ATUJIEH,
OIlyCKAIOT I10OYEPEJHO TIa300TBOAHYI0 TpPYyOKy B 3T mnpodupku. HempenenbHblit Xapaktep
9TUJIEHA TpOsBIIsETCs B OBICTpOTE €ro OpoMUpOBaHUS U OKUCIeHHs. bpomHas Boja
00eCIIBEYMBACTCS, TAK KaK OpOM MPUCOSANHSETCS K ATHIICHY:
CH,=CH, + Br, —> Cl:Hz_Cl:HZ
Br Br
[Tpu okucieHuH 3TUJIEHA PAcTBOPOM IEpMaHraHarta Kajius oOpa3yercsi STUICHIJIMKONb, B
pe3ysbTaTe Yero TakkKe MPOMCXOAUT 00eCclBEUMBAHUE PAaCTBOpA!
CH,=CH, + H,0 + [O] ——> ?HZ_?HZ
OH OH
Otu nBe peakuuu (obecrBeurBaHUE OpPOMHOI BOJBI M pacTBOpa IEepMaHraHaTa KaJus)
UCTOJB3YIOT KaK KauyeCTBEHHbIE peaklWH, IMO3BOJSIONIME OOHApYXKHBaTh HeEMpeneibHbIe
YTJI€BOAOPO/IbI B HEPTEMPOIYKTAX.
3ateM, He MpeKpalias HarpeBaHus MPOOUPKU CO CMECHIO CITUPTA U KUCIOTHI, Ta300TBOJHYIO
TpyOKy IMOBOpPAuYMUBAIOT OTBEPCTUEM BBEPX M MOPKUTAIOT BBIACISIONIMNICS STHIICH. DTUJICH TOPUT

Ooitee SIPKHUM IIJIAMCHEM, YEM MCTAH.
CoHy + 20, ———>CO, + C+2H,0

3. CBoIiCTBA KHIKHX AJIKEHOB

Jns uccrnenoBaHusl CBOMCTB JKUJKHUX aJIKEHOB BO3bMEM T'€KCEH-1 M MOCMOTpUM, Kak OH
pearupyer ¢ KUCJI0TaMU U TaJIor€HaMH.

B nBe mpoOupku HamuBaroT mo 1 mi rekceHa-1. B mepByro mpobupky moGaBustoT 1 mu
OpOMHOI BOJIBI M BCTPSAXHUBAIOT COAEPKUMOE MPOOUPKH, MPU ITOM HAOIIOAAETCS HCUE3HOBEHUE
OKpAacKH, T.e. TeKceH-1 mpopearupoai ¢ 6poMom:

CH,=CH—-CH,CH,CH,CH3; + Br, ——> (|3H2—C|3H—CHZCH2CHZCH3
Br Br

Bo Bropyro mnpobupky Kk rekceHy-1 mobaBmsror 1 mim koHm. H2SOs m ocToposkHO
BCTpsixuBaloT. HaOmromaercs paszorpeBaHue CMecH B MPOOUPKE M TIOJHOE CMEIICHHE CIIOEB.
[Tomygaercst ankuicepHbIid AP, PACTBOPUMBIN B CEPHOIN KUCIIOTE.

CH,=CH—-CH,CH,CH,CH3 + H2304—>CI:H2—CI:H—CH2CH2CH2CH3
H  OSOsH

4. [lonyyeHue U CBOMCTBA alleTHJIEHA

B cyxyro nmpoOupKy nmomemaroT KyCoukr KapOua KajbIus, 3aTeM MPUKAIBIBAIOT HECKOJIBKO
Karenb BOJbI U OBICTPO 3aKPBIBAIOT MPOOUPKY MPOOKOHM ¢ Tra300TBOAHON TpyOkoii. B mpobupke
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Ha6HIO,Z[aeTCH BCIICHHBAHHC 3a CUYCT BBIACJIICHHA I'a3a. HOBepHYB ra3ooTBOAHYIO TPY6Ky BBCPX,
IO OXXTHUTE BblﬂeﬂﬂmHIHﬁCH ras. AHeTI/IHeH Ha BO3AYXC TI'OPUT KOIITAIIUM ILIaMCHCM. 3aTtem
OIIYCTUTE ra300TBOAHYIO TPYOKY B IPOOMPKH C 3apaHee IPUrOTOBIEHHBIMH PACTBOPAMH OPOMHOIM
BOJAbI U IICpMaHIraHaTa KaJiu:. Ha6HIOI[aeTCH O6eCHBe'~IHBaHI/Ie pPacTBOpPOB:

CaCy; +2H,O ——» HC=CH + Ca(OH),

CH, + 30 —>»2C0O, + 2C+2H,0

I|3r IT%r
HC=CH+ 2 Br,——> HC—CH

| |

Br Br

KMnOy4
HC=CH —— HO—-C—C—OH
H,O Il
O O

5. Xumnueckue CBOICTBA APEHOB

1) BpomupoBanue 6eH30:1a U TOITyos1a

B onny nmpobupky nomemaror 1 mi GeHszona, B Apyryo — 1 Mia Toiyona. B kaxnyro us
mpobupok 1o0aBist0oT mo 1 miu pactBopa OpoMa B Xxjopogopme M BerpsaxuBaroT. [Ipobupku
HarpeBaroT Ha BOJSIHOM OaHe. bpomupoBaHust O€H301a B 3THX YCIOBHSIX HE IPOMCXOAMT, a TOIYOI
OpoMupyercs - MPOUCXOJUT UCUE3HOBEHHE OKpacku Opoma. bpomupoBanue 6eH301a MpoucxoauT
TOJBKO B NMPHUCYTCTBUU KaTanuszaTtopa (>kene3Hble onuiku). Ecnu B nepByro npoOdupky 100aBUThH
KENE3HBIX OMNMWIOK, BCTPSIXHYTh M Harperb Ha BOJASHOM OaHe, TO IPOM30HIET MCUE3HOBEHUE
OKPAaCKH, CJIeZI0BATEIHLHO, OEH3071 OPOMHUPYETCSI.

@ K-
Br
Br, — - +
© +Br, e ©/ HBr

CH, 3
r
2 + 2Br, — + + 2HBr
» Br

moayon opmo-6pom-  napa-6pom-
moayon moayon

B Monekyne Ttonyosia K apoMaTHuecKOMy KOJbIly mpucoequHeHa rpynmna —CHs. 3Oto
3aMmecTuTelNb | pona, oH obJeryaeT BBEIEHUE CIEAYIOMIETO 3aMECTUTENS B apOMAaTUYECKOE KOJIBIIO
Y HaIpaBJISIET €r0 B OPTO- U Mapa-MoJIOKEHUS.

2) HutpoBaHue apoMaTHYECKUX yTJIEBOAOPOIOB

CHauana B MpOOMPKE TOTOBAT HUTPYIOLIYIO CMECh U3 1,5 MJI KOHIIEHTPUPOBAHHOM a30THOM
¥ 2 MJI KOHIICHTPUPOBAHHOM CEPHOM KUCTOT. Pa3orpeBaronyrocsi CMeCh OXJIaxaatoT BOJIOM. 3aTeM
B TIOJYYEHHYI) HUTPYIOIIYI0 CMECh IOCTENEHHO A00aBiisitoT 1 M1 OeH30j1a NpH CHILHOM, HO
OCTOPO’)KHOM BCTPSIXMBAaHUM M OXJIAXKJIEHHH B Bojie. llocTossHHOE BCTpsIXUBAaHHUE 3aCTaBIISET
OT/ICJIAIOIIMICS BEPXHUHN CIIOM BHOBbH SMYJBIHPOBATH B HMKHEM. Uepe3 5 MUH peakIUOHHYIO
CMECh BBUIMBAIOT B cTakaHuuK ¢ 20-30 MJ1 BOJIBI M AAIOT OTCTOATHCA. HUTPOOEH30:1 BhIIEISICTCS B
BHJIE TSDKEJIOr0 JKEITOBATOr0 Maciia ¢ 3amaxoM ropbKoro MUHIAIs.

O
+HNO, 130,09 g H,0
benzon Humpobenzon
['OTOBAT HUTPYIOLIYIO CMeCh, KaK B MpEAbIIYIIEM ONbITe. B Hee Mpu OXJIaKICHUH U
BCTPSIXMBAHUH T10 KAIUSIM J00aBIsIOT 1 M1 TOyosa. 3aTeM COEP)KMMOE TPOOUPKH BBUIMBAIOT B
CTaKaHYUK C XOJOAHOU BOJIOW. Brimensercs: macinooOpa3Has )KUIKOCTh, KOTOPAsl SIBJISIETCS] CMEChIO
OpPTO- ¥ Mapa-HUTPOTOIYOJIOB.
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CH, \ CH,
NO
2 +2HN03_HISO—‘(K2_ '+ © +2H,0
NO,

mosnyon OpmO-HUINpO-  NAPA-HUMPO-
maryor monyon

3) KadecTBeHHas peakiys Ha apOMaTHYECKUE YIJIeBOA0poabl ((popMoIMTOBas peaKIIHs)

ApoMaTHyecKHe YrieBOIOpObl 00pa3yroT ¢ (HOPMaIMHOM B MPUCYTCTBUH CEPHONU KHCIOTHI
SPKO OKpAIIEHHBbIE NPOAYKTbl KOHJEHCALlMU. DTO CBOWCTBO MCIIOJB3YIOT KaK KauyeCTBEHHYIO
PEaKILUIO Ha MIPUCYTCTBUE aPOMATHUECKHUX YIIIEBOJOPOAOB B HEPTEIPOIYKTaX.

B dapdopoByro gameuky kanarot 4-6 Kanenb KOHIEHTPHPOBAHHON CEPHOI KUCIIOTHI, 3aTEM
npubasisiioT 3-4 kamm ¢opManuHa M 2-3 Kamimm ucciexyemoro BemiectBa. Ilpu orcyTcTBUEM
apoMaTUYECKUX YTJIEBOAOPOJIOB cMech ocTaeTcs OecrBeTHOM. IlosBieHMe sipkoro kpacHo-0yporo
OKpAaIllMBaHMsI CBMJIETEIbCTBYET O HAJIMYMM apOMATUYECKMX YIJIEBOJOPOAOB B HCIIBITY EMOM
npoaykre. Bmecto (hopmamHa MOXKHO HCIIOJIB30BATh apadopM.

6. CBoiicTBa (peHos1a

1) PactBopuMocTs (heHomna B Bojie

B nmpobupky nomemaror 0,5 r ¢enona u 5 mu Boael. CMmech BCTPSAXUBAIOT U JArOT
orcrosTbes. Habmonaercs paccinoenue cmecu, (peHON MOTHOCTRIO B BOZIE HE pacTBOpsAETCA. 3aTeM
CMECh BCTPAXMBAIOT W HArpeBalOT Ha Topsued BoasHON Oane. OOpasyromuics pacTBOp
pa3nuBaroT B TPU NPOOUPKHU.

2) KauectBennas peakius Ha GEHOT

B npoGupky ¢ pactBopoM QeHona 100aBiSIOT 2-3 Kaluld pacTBOpa XJIOPHOIO JKele3a
(FeCly). IosiBnsiercst hroseroBoe OKpalMBaHue 3a cyeT 00pa30BaHUsI KOMIUICKCHON COJIH:

OH OH-FeCl,

+FeCl, ——m @
3) [Tonmy4enue Tpubpombenona

K 1 mu BogHOro pactsopa ¢eHoma 1o KarmsiM JA00aBisoT OpoMHyto Boay. Obpasyroiieecs
CHayajla TOMYTHEHHME pacTBOpa TNPH BCTPIXMBAHUHM HCUE3ACT, OIHAKO NpPU JalbHEHIIEM
npubaBneHnr OpoMHON BoabI (3-4 MuT) BhIIEsIETCS OOMJIBHBIN XJIONBEBUAHBIA Oemblil ocaqok
TpubpomdeHona:

denon

OH OH

B Br
+ 3Br,

+ 3 HBr

T

2,4,6-mpubposmeron
4) IMonydenue eHomnsiTa HATPUS
B mpoOupky ¢ HeckonbkMMH KpHucTamwiamu ¢eHona nolaBistoT 1-1,5 mul BoAsl M X
conepxumoe BeTpsixuBaroT. OOpasyercs sMmynbeus deHosna B Bojae. K obpazoBapiieiicss SMyJIbCHI
N00aBJISIIOT pa30aBIEHHBIN PacTBOP T'MAPOKCUAA HATPUS 10 MOJHOTO MCUYE3HOBEHUS dMyJibeuu. K
MOJlydeHHOMY pPAacTBOpY J00aBJIAIOT IO KalulsiM pa30aBJIEHHYIO COJSHYK KHCIIOTY, CHOBa
TMOSIBJISIETCS SMYJILCHS - BHOBb 00pa30BaBIIMIACS (PEHOI BBIAEISETCS B OCAIOK.
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OH ONa

©+N30H—— @ + HO
b

genon denonsam nampusa
ONa OH
© +HCI @ + NaCl

denonam nampus deron

7. CBoiicTBa KAPOOHOBBIX KHCJIOT

1) PactBopuMOCTh B BOJIE PAa3IUYHBIX KHUCIOT. B Tpu mpoOMpKH MOMEIAT HEOOIbIIoe
KOJIMYECTBO YKCYCHOM KHCIIOTHI, OCH30HHON KHCIOTBI U CMeCh HE(PTSHBIX KHUCIOT. B Kaxkmyro
poOUpPKy 100aBISIOT 10 5 M1 Boxbl. [Ipu 3TOM yKCycHast KHCIoTa ObICTPO pacTBOpSETCs B BOJIE.
beHn3oitHas kucinora pacTBOpsiETCsl B BOJIE TOJNBKO IPU HarpeBaHuu. HeTsHbIE KUCIOTHI B BOZIE HE
pacTBOPSIOTCSL.

2) B3aumopeiicTBre KUCIIOT CO MIEIOYaMHU

B onny npoOupky momemarT HeOOIbIIOoe KOTHYECTBO OCH30MHON KUCIIOTHI, B Ipyrylo — 1
MJI CMeCU HE(PTAHBIX KHUCIOT. 3aTeM B Ka)Ayr HpoOUpKy a00aBiisitOoT no 3-4 Kamiau pacTBopa
NaOH. Coxepxxumoe mpoOHPOK BCTPSIXUBAIOT, TIPU 3TOM KPHCTAJUIBl OCH30MHON KUCIOTHI M CMECh
HE(TSHBIX KUCIOT PACTBOPSIOTCS B LIETOYHOM cinoe. OOpa3yroTcsi COMU KUCIOT, KOTOPBIE XOPOLIO
pactBopuMbl B Boze. Ecinu xopomio nepemeniaTb BOJHBIM pacTBOpP IIENIOYHBIX cOjlel HEDTIHBIX
KHCIIOT, 00pa3yeTcs oOuiibHas MeHa. JTH COJM 00JIaal0T MOIOIIMMHU CBOMCTBAMM, T.€. SBIISIOTCA
MBUIAMH.

COoH COO0Ha
+HaOH —» + Hyo
(CHy)— COCH (CHy)y— COONa

U/ +NaOH—pU/ +H0

Ecnmu Ha BomHBIE pPacTBOpBI colied KapOOHOBBIX KHCIIOT TOACHCTBOBATH MUHEPAIBbHOM
kucnoroir (Hampumep, HCI), Bbigenstorcs cHOBa KapOOHOBBIE KHCIOTBI, B JAHHOM Cllydae
OeH30liHast 1 HEPTAHBIC KUCIIOTHI.

3) [Tonmy4enue cnoxHBIX 3GUPOB KAPOOHOBBIX KHUCIOT

B mpoOupky momemiaroT HeOONbIIOE KOJMYECTBO YKCYCHOKHCIIOIO HAaTpUSl U TPH Karuld
STUJIOBOTO cnupTa. B peakinoHHyI0 cMech JOOaBISIIOT J1BE€ KAIlJIM KOHLIEHTPUPOBAHHOW CEepHON
KHUCIOTBI M OCTOPO’KHO HarpeBalOT Ha ropsiued BoasHOM Oane. Yepe3 HekoTopoe BpeMms
MOSIBJIIETCS XapaKTEPHBIH 3amax 3Tuialerara (YKCyCHOITHIIOBOIO 3(hupa):

e H,S0, 0
CHz-cY + CHOH — = CHpC” + Hy0 + NaHSO,
“ONa 0-CH;-CH;

8. XumMunueckue cBOiicTBAa OPraHu4eCKUX COCAMHEHUI a30Ta U cepbl
1) PactBOopuMOCTh B BOJIE
[Tomectute B mpoOupky | Kammro nupuavHa, oOpaTuTe BHUMaHUE HA €r0 XapaKTepHBIN

3amax. Jlo6aBbTe 1 Karumo BOJABI — cpa3y IOJIydaercss Impo3pavHblid pactBop. JloGaBwTe eie 4
KAy BOAbl. YOeauTech, YTO MUPUANH OUY€Hb XOPOIIO PACTBOPUM B BOJE M CMEIIMBACTCS C HEl
BO BceX oTHoEeHUsAX. CoxpaHUTe pacTBOP ISl CIAEAYIOIIEro OIbITa. [Iponenaiite
aQHAJIOTUYHBIE OMBITHI C XHHOJIMHOM U Kap0a30iioMm.

2) OCHOBHOM XapakTep NUPUIMHA U XUHOIMHA

HanecuTe Ha MOJOCKY yHUBEpCaIbHONM MHAMKATOPHOW Oymaru Karuiro pacTBOpa MUPUIUHA.
MOHO OTMETHTB JIUIIH C1a00e MOTeMHEHUE OyMaru, COOTBETCTBYIOIIee 3HaueHu o pH okomno 7,6.
[Mupunun nposiBiser cinabble OCHOBHBIE cBoiicTBa. llponenaiite aHanornuHoe ompeneIeHHE C
pacTBOpPOM XMHOJIMHA W 3anuiuuTe 3HaueHue pH pactBopa. Kakoe coenuHeHHe a3ora sBISETCS
Oonee CHIBHBIM OCHOBaHMEeM? 3amlMIIMTE YpaBHEHHs peaKkUuii B3aWMOJCUCTBHS C BOJOH
MUPUJIMHA, XUHOJIMHA, U30XUHOJIMHA, AKPUIUHA.
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3) OcaxaeHue ruAPOKCHI0B METAIJIOB BOJHBIMU PaCTBOPAMHU MUPUANHA, XUHOJIMHA
[TomecTute B mMpoOUPKY 2 KaIjau BOJHOT'O pacTBOpa mupuanHa u Ao6assTe Kammo 0,1 H
pactBopa xsopua xesesa (I1I). HememienHo BeimagaroT Oypbie XJI0mbst rugapokcua sxemnesa (I11),
mpu 3ToM obOpasyercss xjiopuj nupuauHus. [Ipoaenaiite aHanIOrW4YHBIA ONBIT C PACTBOPOM
xjopusa MarHus. Hanummre ypaBHeHue peakiuil. OObsICHUTE, TOYEMY pEaKIUs MPOTEKaeT ¢
COJIBIO K€eJle3a, HO HE C COJIbIO MarHusl.
[Iponenaiite aHaJIOTHYHBIE ONBITHI C PACTBOPOM XUHOJIMHA. 3alUILIUTE Ballld HAOIIOACHHUS.
Crenaiite BBIBOJ O CHJIE OCHOBAHUM MUPUANHA Y XUHOJIMHA.
4) PactBopenue runpokcuia Meau (11) B BonHOM pacTBoOpe NUpUINHA U XUHOJIMHA
K BogHOMY pacTBOpY MUpHIMHA OCTOPOXHO J00aBbTE MO CTEHKaM NMpoOWpkH 1 Karuio
0,02 H pactBopa cynbharta meau. OOpa3yromuiics BHayane roay0oi ocagoK THAPOKCHAA MeIu
HEMEIJICHHO pacTBopsiercs. [losiBisieTcss cHHee OKpallMBaHHE BCIEJACTBUE OOpa3OBaHMA
pacTBOPUMOro B BOJE KOMIUJIEKCHOTO MEIHOIO COEIMHEHUS C MNHPUAMHOM IOJ00HO
KOMIUIEKCHOMY COEIMHEHHUIO MOHAa MEIU C aMMHUAKOM. 3alMIIUTEe ypaBHEHHUE PEaKLMH, CUUTAsI
KOOPJMHAILMOHHOE YK CIIO MEAU PAaBHBIM 4.
[IpoBenuTe aHAJIOTMYHBIM ONBIT ¢ PAaCTBOPOM XMHOIMHA. Kakoil KOMIUIEKCHBIM MOH MENH
6osnee crabusen?
5) Peakuus THOJIOB C HUTPATOM CBUHIIA
K HeckompkuM KamisiM pacTBOpa THOJa B CHHpPTE [J00aBUTh HECKOJIBKO Kallelb
HACBIIIEHHOTO CIUPTOBOrO pactBopa arerata ceunia PO(CH3COO),. O6pa3yercst )KenThlii 0ca ok
MepKanTuia cBUHIA. Hanummre ypaBHEeHHE peakLUu.
6) OxucieHre MepKanTaHoB, CylIb(UI0B U AUCYIbPUI0B
B Tpu npoOupku nomemaroT MepKarTaH, cyibhua 1 qucyiabpun (Teepabie). Jo6aBisioT B
KXYy 2 Karid 2H CEpHOM KHUCIIOTHI U 4-5 Kamenb pacTBopa MepMaHraHaTta Kajusl, COAEpKUMOe
SHEpruyHo BCTpsixuBaloT. Eciu oOecuBeunBaHMe pacTBOpa HJET MEJIEHHO, B IPOOUPKY
n00aBsIOT 1 M1 AUCTWILIMPOBAHHOM BOJBI M HArpeBaroT 1o obOecuBeunBaHus. Hanwummre
ypaBHEHHS peaklUil, y4UTbIBasg, YTO THOJ U JUCYIb(QUI OKUCISIOTCA 0 CYIb(OKUCIOT, a
MOHOCYIB(MUI — 10 CyTb(OKCHAA U CyTh(OHA.

Kpurtepum ouenku:

CTyneHT T0JDKEH BBITIOTHUTH JIEBATH Pa0OT 1a00paTOpHBIX padoT:

5 cemecTp:

- MakcuMasibHO 10 GaiioB — 3a MOJIHBIN, pa3BepHYTHIN OTBET HA MOCTABJICHHBIC BOITPOCHI
IIpU 3allUTe OTYETA;

- MUHMMaJibHO 6 0ajyioB — 3a HEMOJIHBI OTBET C JOMYyIIEHHEM TpyObIX OUIMOOK IMpH
OIpENIETICHUH CYIIHOCTU PACKPhIBAEMBIX IIOHATUMN, TEOPUH, SIBJICHUM.

6 cemectp:

- makcumanbHO 10 GanoB — 3a MONHBIN, pa3BepHYTHIN OTBET HAa MOCTaBJIEHHBIE BOIPOCHI
IIpU 3allUTE OTYETA;

- MUHMMaJbHO 6 0ajyioB — 3a HEMOJIHBIA OTBET C JOMYyIIEHHEM TpyObIX OUIMOOK IMpH
OIpENIETICHUH CYIIHOCTU PACKPHIBAEMBIX MOHATUMN, TEOPUH, SIBJICHUM.
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