MunncrepeTBo Hayky u BeIcIero oGpasosanus Poccuiickoit ®eneparun

HimxHekaMCKkuit XMMHKO-TEXHONIOTHYECKUM HHCTHTYT (dbunuan) dhenepansHOro

TOCY/IapCTBEHHOTO GIOKETHOTO 00pa30BaTENbHOTO YUPEKACHHS
BBICIIEro o0pa3oBaHus

«KasaHckuii HallHOHAIBHBIN UCCIIE0BATEIbCKHI TEXHOTOMMIECKUH YHUBEPCUTET)

(HXTH OI'BOY BO «KHUTVY»)

4 )
[IOKYMEHT MOAIMMUCAH —

SMEKTPOHHOW MOAMMCHIO = VTBEPXIIAIO
g(e)ETAMg;;;;BD8E4F44FEC3846AA717AA259 k 2% ME(}\I;I/ITeHI) ﬂHpeKTOpa 1 ¥rP
Renerammenen: ¢ 26.04-0057 o 32.07 2023 il ~— H.W. Huxudoposa

Oy
L ) b) 2023 r.

®OHJ OIIEHOYHbBIX CPEJACTB

110 TUCLIUILIUHE:
b1.B.J1IB.02.01 Xumus HedTH 1 rasa

Hanpasnenne moarorosku:
18.03.01 «XuMudeckas TEXHOJIOTHI

IIpoduns moaroToBku:
«XuMHUYecKas TeXHONIOTHS IPUPOIHBIX SHEPIOHOCUTENEH M YIJIEDOIHBIX

MaTCpHuaJIOB)»

KBanudukanws:
OaxaiaBp

®opma obydeHwus:
3a0uHas

Hwxnuexamck 2023



Cocrasurens ®OC:

Crapmmii npenonasatens kapeapsr HXC /%/O/Ii// I''P.XycHyTnuHOBa

®OC paccmotpeH 1 ogoOpeH Ha 3aceganuu kapenpsl HXC, mporokoin ot
12.04.2023 r. Ne 8

3aB. kadenpoit HXC /V/ P.3.ArzamoB

DKCIepT:
OtserctBenHsIi 3a OOII, pazpaboTunk VI,
nouent kap. HXC A.W. HosoxwmioBa 7 |




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

OUCUUNTUHDL

Komnerennuu:

ITK-5 Cnioco0eH K IPOBEJCHUI0 HAyYHO-UCCIIEA0BATENbCKUX paboT B 00JaCTH HEPTEXUMUYECKOr O CHHTE3a

5.1 3naer xuMuio He(PTH U TEXHOJOTHIO HE(PTEXMMUYIECKOTO CHHTE3a, HOBEHIIME JOCTHIKEHUS B 3TOM 00JIACTH HAYKH M TEXHUKHU, UCTOPHUIO Pa3BUTHUS
KOHKPETHOM Hay4HOM NpOoOJIEMBI; COBPEMEHHBIE METO/BI MCCIEAOBAHUS U CPEJCTB MCCIEIOBAHMS CBOWCTB U CTPYKTYp OpPraHMYECKUX BEILECTB; OCHOBHBIE
ITOMCKOBBIE CUCTEMBI JUIsl pa0OThI C HAYYHO-TEXHUYECKON HHpopManueit

5.2 YMeeT ocyLIeCTBIATh OUCK, 00pabOTKY, aHAJIM3 U CUCTEMATU3AIMI0 HayYHO-TEXHUYECKOH MH(OpPMaLuuU 10 TeMe UCCIeI0BaHus; (POPMYIUPOBAThH
LeIU U 3aJ]aud MCCIIeIOBAHNUS; ONPEeNATh OObEKT U MPEeIMET UCCIeIOBAaHNUs; IPOBOJUTh OOOCHOBAHHUE AKTYyaJIbHOCTH BBHIOPAHHON TEMBI M Xap aKTEPUCTUKU
COBPEMEHHOI'0 COCTOSIHUSL H3ydyaeMo mpobiieMbl; oOpabaThiBaTh IOJYYEHHBIC PE3yJbTaThl, IUIAHUPOBATh M IPOBOJUTH XUMHYECKHE SKCIIEPUMEHTBI,
aHAJIM3UPOBATh U IMPEACTABIIATh X B BUJAE 3aKOHUEHHBIX HAYYHO-UCCIEAOBATEIbCKUX Pa3paboToK; (popMynupoBaTh U pa3periaTh 3a/1a4yM, BO3HUKAIOLIUE B
XO0Jl¢ BBINOJHEHUS! HAYYHO-UCCIEAOBATENbCKOW paboThl; BHIOMpPATh HEOOXOAMMBIE METOJbI MCCIENOBAaHMS, UCXOJS M3 3a/1a4 KOHKPETHOTO MCCIEeJOBaHUS;
COCTaBJIATh OTYET O HAYYHBIX MCCIEIOBAHUAX; IONB30BATHC (DPUBMKO-XMMHUYECKUMH METOJAMH YCTaHOBJICHHMS CTPOCHHUS OPraHUYECKUX COEAMHEHHIA;
M0JIb30BaThCsl HA0OPOM KOMITBIOTEPHBIX IPOrpaMM it 00paOOTKH MOMYyYEHHBIX PE3yIbTaTOB

5.3 Brnanmeer OCHOBHBIMH MOHSATUSMHM M 3HAHUSMHU B O0JACTH XMMHUU M TEXHOJOTMH IepepabOTKH HePTH; COBPEMEHHBIMU HH(POPMAIMOHHBIMHU
TEXHOJIOTHSIMM TIPU TPOBEJCHUM HAYYHBIX HCCIEAOBAHUN, KOHKPETHBIMU INPOrPaMMHBIMU MPOAYKTaMHU M HH(GOPMAILMOHHBIMU pECypcaMu; HaBbIKaMU
MIPOBE/ICHUSI HAyYHBIX MCCIEJOBAHUNM M TEXHUYECKHUX pa3pabOTOK; METOJaMU KOHTPOJIS TEXHOJOTMYECKUX MPOIECCOB M aHATUTHYECKOW CTaHIapTH3AIUU
KayecTBa OPraHWYEeCKUX MPOAYKTOB C HCIIOIb30BaHUEM (U3UKO-XUMHUYECKUX METOJOB; HaBBIKAMU CaMOCTOSITETILHOM paboOThI, COCOOaMM TMPOBEIACHUS
Hay4YHBIX 00CY>KICHU, HAaBBIKAMH BBICTYIUICHUH ¢ HAYYHBIMH JTOKJIAZIaMH; OIICHKH MOJyYeHHBIX 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 Temwnr 1-10 Tema 1-8 Tema 1-10 He npedycmompennl Omuem no
aabopamopuvim
pabomanm,
KOJL1OKGUYMbl, IK3AMEH
ITK-5.2 Temwnr 1-10 Tema 1-8 Tema 1-10 He npedycmompenni Omuem no
aadbopamopusim
pabomam,
KOJLIOKGUYMbl, IK3AMEH
I1K-5.3 Temwt 1-10 Tema 1-8 Tema 1-10 He npedycmompenui Omuem no
aadbopamopuvim
pabomanm,
KOJL1OKGUYMbl, IK3AMEH

Ilepeuenv ouernounvix cpeocme no oucuuniune (Mooysw)

OueHuBaronyie MEPOIPUSITUS Kon-Bo - baue!
min | max
6 cemecTp
KonTponbHas pabora 1 12 20
JlabopaTopHas pabora 6 36 60
Komnoksuym 2 12 20
UTOI'O 60 100
7 ceMecTp
KonTtponbHas pabora 1 6 10
JlabopaTtopHas pabora 4 24 40
Komnmoksuym 2 6 10
DK3aMeH 1 24 40
NTOI'O 60 100




IlIkana ouenusanus

Hudposoe | Boipaxenue B | CioBecnoe | Kpurepuu oneHKH HHIUKATOPOB JAOCTHKEHUs] MPU (popMe KOHTPOJISI:
BbIpajKeHHUe dannax: BbIPasKeHH e JK3aMeH / 3a4eT ¢ OlleHKOii
5 87 -100 Otmmuno  |OrnieHKa «OTIIMYHO» BBICTABISIETCS CTYJEHTY, €CIM TEOPEeTHYECKOoe
(3auTeHO0) |conmepikaHHe Kypca OCBOEHO IOJHOCTHIO, 6€3 MpoOesioB; nCYepIbIBAIOILE,
MOCIIEIOBATENIbHO, YETKO M JIOTHYECKH CTPOMHO H3JIaraeT MaTepual;
CcBOOOJTHO CIIpaBJIsIETCSl C 3aJadaMH, BONPOCAaMHU W JAPYTMMH BHIAMU
NPUMEHECHHS 3HAHUHU; HMCIIOJB3YEeT B OTBETE JIOMONHHUTEIBHBIA MaTepual
BCE IMPELyCMOTPEHHBIE MPOTrPaMMOM 3aJaHUsl BBITOJHEHBI, KAYECTBO HX
BBITIOJIHEHUSI OIEHEHO YHWCJIOM OauioB, ONM3KUM K MaKCHMalbHOMY;
aHANIM3UPYET TOJIYYCHHBIE PEe3yNbTaThl; MPOSBISIET CaMOCTOATEIBHOCTD
IIPY BBITTOJIHEHUH 3a/1aHU I

4 74 - 86 Xopomio  |OleHKa «XOpOILO» BBICTABISIETCS CTYIACHTY, €CJIU TEOPETHYECKOE
(3auTeHo) |comepikaHMe Kypca OCBOCHO IMOJHOCTBIO, HEOOXOIWMBIE 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 JOIycKas CYyIEeCTBEHHBIX

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 CYIIECTBEHHOTO XapakTepa, OOJNBIIUHCTBO MPETYCMOTPEHHBIX

MpOrpaMMoOil 3aJaHUi BBIOJIHEHO, HO B HHUX HMMEIOTCS OIIMOKH, IMpU
OTBETE€ Ha IIOCTABJIEHHBIM BOIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH,
HEJIOCTaTOYHO TpaBHJIbHBIE (OPMYIHPOBKH, HAOIIOMAIOTCS HapyLICHUS
JIOTUYECKOM  IOC/IEOBAaTENbHOCTH B HM3JIOKEHUH  NPOrpPaMMHOIO
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 IPakTH4YEeCKHe padoThl, HEOOXOAMMBIE IPAKTUUYECKHE
KOMIETEHIMH He C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX
MporpaMMoi oO0y4deHHs! y4eOHBIX 3aJaHU{ HE BBIIOJHEHO, KaYeCTBO UX
BBINIOJIHEHUS OLICHEHO YU CJIOM 0ajiyioB, OJM3KUM K MUHHUMAJIbHOMY




KpaTKaﬂ XApPaKTCePUCTUKA OLICHOYHBIX CpeaACTBA

TEMBI, pa3aciia Uik pa3ziCiioB JUCHUILJINHBI,
OpraHM30BaHHOC KakK yqe6Hoe 3aHATHC B BUAC
CO6CCC}10B3HI/IH nmpernoaaBaTeirl C O6yanOHII/IMI/IC$I.

Ne | Haumenosanue |Kpamkaa xapakmepucmuka oyenounoz2o cpeocmea| IlIpeocmasnenue
n/n OUEeHOUYHO020 OUEeHOUYHO020
cpeocmea cpeocmea 6 ghonoe
1. |JlaGopatopnas 210 BUA y4eOHOM pabOThI, IENIbI0 KOTOPOU sIBIIsieTCs | TeMbl TabopaTOpHBIX
pabota u3ydeHue (ucciaeoBaHue, U3MEPEHHE) paboT, KOHTPOJIbHBIE
XapaKTEPUCTUK JIA0OPATOPHOT'O OOBEKTA. BOITPOCHI TIO TEME
[ens 1aGOpaTOPHBIX 3aHATUI: OCBOCHHE U3yuyaeMol |1abopaTopHOH
y4eOHOI TUCIUIUIMHBL, TPUOOpETeHEe HAaBBIKOB paboThI, BOMPOCHI K
MPAKTHYECKOTO MPUMEHEHUS 3HAHUH YIeOHOM KOJUIOKBUYMY
JTVICIUTUIMHBI (TUCIUTUINH) C UCTIOIb30BAaHHEM
TEXHUYECKUX CPEACTB U (M) 000pyA0BaHUS
2.  |lIpakTHueckoe B xone mpakTudeckux paboT CTyIeHTHl OBIaaeBatoT | TemMbl mpakTHUeCKuX
3aHATHE YMEHHSIMHU TI0JIb30BaThCs paboTaTh C HOPMAaTHBHBIMH |3aHSTHH;
JOKyMEHTaMHU M WHCTPYKTUBHBIMH MaTepualiaMH, KOHTPOJIbHBIE
CIPaBOYHHUKAMM, COCTABIISTh TEXHUUECKYIO BONPOCHI U 3aaHUs
JIOKyMEHTAIUIO; BBIIIOJIHATH YEPTEKH, CXEMBI, 0 TeMe
TaOJIUIBI, pelIaTh Pa3HOro poJia 3a7auH, JeiaTh MIPAKTUYECKOT0
BBIYUCIICHUS, OTIPEICIATh XapaKTePUCTHKH 3aHATHS
pPa3ITUYHBIX BEIIECTB, 00BEKTOB, siBieHui. Llenp
NPAaKTHYECKHUX 3aHATHH 3aKIII0YaeTCs B BBIPAOOTKE y
CTYJICHTOB HaBBIKOB IIPHMEHEHUS TIOJTyYCHHBIX
3HAaHWH [T peIIeHNUs IPAKTHYECKUX 3a7a4 B
IPOLIECCe COBMECTHOM JIESTETBHOCTH C
IpenoaBaTesIsIMu.
3.  |KomnokBuym CpencTBo KOHTpPOJISt YCBOEHUS yueOHoro MmaTepuana |(Bompocs! mo Te-

MaM/pa3zJienam
JUCIUTLTHBI
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MuHHCTEPCTBO HAYKHU U BBICIIEro oOpa3oBaHus Poccuiickoit deaeparuu
HuxHeKaMCKHI XMMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puitrai) deaepaibHOro
rOCyJIapCTBEHHOT'0 OFOKETHOTO 00Pa30BaTEIbHOI0 YUPESIKICHUS
BBICIIIEr0 00pa30BaHUs

«KazaHckuil HallMOHAJIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTNUECKU YHUBEPCUTET
Hanpasnenue noarorosku: 18.03.01 XuMuueckasi TEXHOJIOTHS
[Tpoduns moaroToBKu: «XUMHYECKasi TEXHOIOTHS MPUPOIHBIX SHEPrOHOCUTEIIEH M YTIIEPOIHBIX
MaTepHajIoBy

IlepeyeHb BONPOCOB HA IK3aMeH
10 TUCIUTIIMHE « XUMUS HEDTH U raza»

OOmme cBeneHUs 0 HEPTAHON M Ta30BOM MPOMBIIUIEHHOCTH. J{00bI4a HedTH 1 ra3a.

I'mnoTe3sl MUHEPAILHOTO U OPTaHMYECKOTO MTPOUCXOKACHUS He(PTH.

OpakIIMOHHBIN U XUMHYECKHI cocTaB HeTH.

Xumnueckas Kiaccupukanus Hedru.

TexHonoruueckas knaccupuxanus HeTH.

CaoiictBa HeTH U HEPTENPOTYKTOB: XapaKTEPUCTUUECKUE TOUKU KUIIEHUS HEPTIHBIX (ppaKiiuii,
XapaKTepUCTUUECKUH (PaKTOp, IIIOTHOCTb.

CpoiictBa HepTM U HEPTEOPOAYKTOB: MOJEKYJIspHasT Macca, BSI3KOCTb, TEMIIEPATyphbl
KpHUCTaJUTM3alluH, IOMYTHEHUS U 3aCThIBaHUSI.

CpoiictBa HepTM U  HEPTENPOLYKTOB: TEMIEpAaTypbl BCHBIIIKH, BOCIUIAMEHEHHUSI U
CaMOBOCIIJITAMEHEHU S, ONITUYECKHE CBONCTBA, OKTAHOBOE M 1IETAHOBOE YK CJIA.

Ankanbl He(pTH U rasza: COJCp)KaHME AJKaHOB B He(PTAX, (usnueckue CBONCTBA, XUMUYECKUE
cBoiicTBa. ['a3000pa3Hble, KHUAKHE U TBEP/IbIE ATKAHDI.

Hadrens! HedTi: conepxanue HadhTeHOB B HEPTAX, PU3NUECKHE U XMMUYECKUE CBOMCTBA.
Apomatudeckue YriieBoJOpoAbl He(Tu: coxepkaHue apeHoB B HePTIX, Qu3Mueckue Hu
XMUMHUYECKUE CBOWCTBA, UCIOIb30BAHUE APEHOB B HE(PTEXUMHUECKOM CHHTE3E.

HenaceplieHHsle yriieBogopoasl HEPTH U MPOAYKTOB €€ HepepaboTKu: cojepkaHue B HEPTH U
rase, puU3nYecKue U XUMUYECKHE CBOUCTBA, TMOJe(PUHBI HEPTAHBIX MPOIYKTOB, HCIIOIb30BaHUE B
He(pTEeXUMUYECKOM CHHTE3E.

Kucnoponconepxamue coenuHeHus HepTH: HEPTSIHBIE KHUCIOTHI W (DEHOJBI, XHUMHYECKHE
cBOMCTBa HE(PTAHBIX KUCIIOT, IPUMEHEHHUE KUCIOPOACOAEPKAIINX COSAMHEHUH.

Cepoconepxaiye coeAMHEHUsT He(TH: MPEACTaBUTENH, KOJUYECTBEHHOE OIpEIeNieHUe TPy
CEPHUCTBIX COEAMHEHU, CBONCTBA U TPUMEHEHHE.

A3oTcoepikaliie coeIMHEeHUsI HepTu: mpecTaBUTeNH, KOTMUYECTBEHHOE OIpe/IelIiCHHE.
CmornucTo-acdanbTeHOBbIE BEIIECTBA: HEUTPaJIbHBIE CMOJIBI U ac(hallbTOr€HOBbIE KHCIOTHI.
MuHepaibHble KOMIOHEHThI HE(TH.

Kputepumu onenku:

OI_[eHKa «OTIUYHO» WM 36-40 06amioB — OTBETHI Ha BOITPOCBI CBUACTCILCTBYIOT 00
YBCPCHHBIX 3HAHUAX U YMCHUAX CTYICHTA.

Onenka «xopomo» wik 32-35 0auioB — OTBEThl Ha BOIPOCHI CBUJIECTEILCTBYIOT O
JOCTaTOYHBIX 3HAHUSIX U YMEHUSX CTYACHTA.

OneHka «yAOBJIETBOpPUTENbHO» WM 25-31 ©OGamwioB — OTBETHI Ha  BOIPOCHI
CBHUJICTENLCTBYIOT O HEJOCTATOUHBIX 3HAHUSAX U OTPAaHUYEHHOM YMEHUU CTYJICHTA.

Ouenka «HeyaoBiIeTBOpUTENbHO» uimu  0-24  GamnmoB — OTBETbI HA  BOIPOCHI

CBUACTCIILCTBYIOT O CIa0bIX 3HAHUAX U HCYMCHUH CTYACHTA.



MuUHHCTEPCTBO HAYKHU U BBICIIET0 00pa3oBanus Poccuiickoit denepanuu
HuxHekaMCKHU XMMHKO-TEXHOJIOTUYECKU MHCTUTYT ((pumnman) deaepanisHOro
rOCYJapCTBEHHOT 0 OI0I’KETHOT'0 00Pa30BaTENBLHOIO YUPEXKICHHUS
BBICIIIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTNUECKUN YHUBEPCUTET
TexHnonornueckuii GpakysabTET

Coaep:xanue KOJJIOKBUYMOB
o qucriumae b1.B.J1B.02.01 Xumus HedTr U rasa

KomnokBuym 1 «O6mas xapakTepuctiuka HedTu U raza, CBOHCTBa He(TH U HEPTEPOIYKTOB

1. Tumoresa MMHEpPANIBHOTO TPOMCXOXKICHUS HepTu. [Wmoresa OpraHU4ecKoro
MIPOUCXOXKACHUS HEPTH.

2. ®OpakuMOHHBIA W XUMHYECKHH cocTaB HedTH. XHUMHUYecKas KIacCU(UKAIHSL.
TexHonornueckas kiaccu@uxarus.

3. XapaKTepuCTUUECKUE TOUYKH KHUIIEHUS HePTAHbIX (pakiuil. XapakTepucTHyecKU
¢akrop. IlnotHocts HedTH. MonekynsipHas Mmacca. Bszkocts. Temmeparypa KpucTaaiu3aiui,
IIOMYTHEHUs, 3aCTblBaHUA. TemIieparypa BCHBIIIKH, BOCIUIAMEHEHHs, CaMOBOCILUIAMEHEHUS.
OnTrueckue cBoiictBa. OKTaHOBOE M LIETAHOBOE YHCIIA.

Komnoksuym 2 «HacelienHble coetnHeHus: HeTu»

1. Comepxanmne ankaHoB B He]Tax. Du3MUECKHe CBOICTBA aJKaHOB. XWMHUYECKUE
cBolicTBa ajikaHOB. ["a3000pa3HbIe, KUAKUE U TBEPAbIC aJIKAHBI.

2. Copepxanue HadreHOB B Hedrax. dusmyeckue cBoiicTBa HAPTCHOB. XUMUYECKUE
CBOMCTBA HA(PTEHOB.

KomnokBuym 3 «HenaceleHHbIE COEAMHEHNS HEPTH»

1. Conepxanue apeHOB B He(pTsix. PU3nueckre CBONCTBA apOMAaTUYECKUX YTIIEBOJOPO/I0B.
XUMHYECKHE CBOWMCTBA  apOMAaTHYECKUX  YIVIEBOLOpoAoB. Mcmomb3oBaHWe apeHOB B
He(bTeXI/IMI/I‘IeCKOM CHUHTC3C.

2. @dusnyeckue CBOMCTBa AJIKECHOB, aJIKaAHMCHOB MW AaJIKMHOB. XUMHUYECKHe CBOMCTBA
HCHACBIIIICHHBIX YTJI€BOAOPOAOB. Hcnonp3oBanue HEHACBIIIICHHBIX YIJI€BOoAOpPOA0B B
He(pTeXMMHUYECKOM CHHTE3E.

Komnoksuym 4 «I'erepoaToMHbIe COEIMHEHUS U MUHEPAIbHbIE KOMIIOHEHTHI HEPTH»

1. Conepxanue KHUCIOPOJCONEPKAIIMX COoenuHEHUN B HeTiax. Dusnveckue CBOICTBa
HeTSIHBIX KUCJIOT U (peHOoJI0B. XUMHUYECKHE CBOMCTBA HEPTIHBIX KUCIIOT U (PEHOJIOB.

2. ConepxaHu€ CEpHUCTBIX M a30TUCTHIX COCNMHEHHUM B HedTsIX. DPuznueckue CBOWCTBA
CEPHHMCTBIX M a30THCTBIX COEIMHEHHH. XUMHUYECKHE CBOWCTBA CEPHHUCTBIX M Aa30TUCTBIX
COEAMHEHU.

3. Copnepxxanue cMon u achanbreHOB B HepTsaX. Pu3nmyeckue CBOWCTBA CMOJI U
acdanpTeHOB. XMMUYECKHE CBOMCTBA CMOJ U ac(abTEHOB.

Kpurepum ouenku:

5 cemectp:

Maxkcumansho 10 6amioB (3a 1 KOJUTOKBHYM) - 3a TIOJIHBIN, Pa3BEPHYTHIA OTBET Ha
MOCTABJICHHBIE BOIIPOCHI.

MuHumansHO 6 6amToB (32 1 KOJUIOKBUYM) — 32 HENOJIHBINA OTBET C JIOMYIIEHUEM I'PyObIX
OIIMOOK MPH ONPEICTICHUN CYIIIHOCTH PACKPhIBACMBIX TIOHATHH, TCOPHIA, SIBJICHUH



6 cemectp:

MaxkcumainbsHo 5 6amoB (3a 1 KOIIOKBUYM) - 3a TTOJTHBIN, pa3BEPHYTHII OTBET Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Munumansto 3 6asoB (3a 1 KOIIOKBHYM) — 32 HETIOJHBINA OTBET C IOMYIIEHUEM I'PyObIX
OIIMOOK MPH OIPEICIICHUN CYITHOCTH PACKPhIBACMBIX ITOHSATHH, TCOPU U, SIBJICHUI

10



MuHHCTEPCTBO HAYKHU U BBICIIEro oOpa3oBanus Poccuiickoit deaeparuu
HuxHekaMCKHU XMMHKO-TEXHOJIOTUYECKU MHCTUTYT ((pumnman) deaepanisHOro
rOCYJapCTBEHHOT 0 OI0I’KETHOT'0 00Pa30BaTENBLHOIO YUPEXKICHHUS
BBICIIIEr0 00pa30BaHUs
«KazaHckuil HalMOHAJIBHBIN UCCIEN0BATEIBLCKUN TEXHOJIOINYECKUN YHUBEPCUTET
TexHnonornueckuii GpakysabTET

KommuiekT 3apanuii 1Jist 1a00paTopHbIX padoT
o qucriumae b1.B.J1B.02.01 Xumus HedTr U rasa

JlaGopaTopHas pabora Nel «OmnpeneneHue NIOTHOCTH HEPTAHBIX (pakiuil U
HeTEPOTYKTOBY

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

[TnoTHOCTH HEDTEPOMYKTa B COYETAHUH C JPYTUMH (HU3UKO-XUMUYCCKUMH MOKA3aTeIIIMU
XapaKTepu3yeT CBOMCTBO U KauecTBO HedprenpoaykToB. Tak Oosee BbICOKasl INIOTHOCTh YKa3bIBA€T
Ha OoJjbllee colepKaHUE apOMaTHYECKUX KOMIIOHEHTOB, a 0Oojee HHM3Kasg — Ha COJEpKaHUe
IpeAebHBIX YIIIEBOI0POIOB.

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

[TnoTHOCTH HeoOXonuMa a7l pacuéra Macchl HedTel U HEPTENPOLYKTOB MPH UX MpHEME,
OTHyCKEe M Yy4€re, TOCKONbKY Yy4€T KomudecTBa HedTeil M HePTEmpoOAYKTOB B OOBEMHBIX
BEIMYMHAX HEYyA0OEH, TaK KaKk O00beM JKUAKUX HEPTENPOIYKTOB 3aBUCHUT OT TEMIIEPATYpBHl,
KOTOpasi U3MEHSIETCSI B JIOBOJIBHO IIMPOKUX Tpenenax. BeanunHa MIOTHOCTH BXOIUT COCTaBHOMU
4acThi0 BO MHOTHE (DOpMYIIBI, HCIOTIB3yeMbIE MPH TEXHOJIOTMYECKUX U MEXAaHHMUYECKUX pacdérax.
Kpome Toro, miIOTHOCTH SBISIETCS HOPMUPYEMBIM I[IOKa3aTeNeM /s MHOTHMX TOBapHBIX
HedTenpoaykToB. IlnoTHocTH HedTel U HEPTENPOITYKTOB HAXOAATCS B CICAYIOIIHNX MPe/IeNax:

- HedTr 720-1070, game 800-900 Kkr/m®

- 6en3uHOBEIE (pakiuy — 650-760 kr/m>

- KEPOCHHOBEIE Ppakiuu — 775-850 xr/m>

- nusenbHbIe Gpaknuy — 810-890 kr/m®

- BakyyMHBIe Ta3oim — 820-930 kr/m®

- MacysHbIe MUCTILIATE — 880-940 kr/M°

- Tyaponsl — 970-985 kr/m°,

[T10THOCTB, KaK MOKa3aTellb KayecTBa, MPEAYCMOTPEHA CTaHAApTaMHU U TAPHBIX He(TEH,
MOTOPHBIX TOIUTMB, Ma3yTOB, Ta30TYpOMHHBIX TOIUIMB, TOILUTMBA MAJIOBSI3KOTO CYIOBOTO,
OCBETUTEIBHOTO KEPOCHHA U CMa30YHBIX Macell.

Jna TtoBapHbIX He(TeH IUIOTHOCTb SIBJSIETCSI OAHMM M3 IOKa3aTeled, B 3aBHCHMOCTH OT
BEJIMYMHBI KOTOPOT0 HEPTH MOIPA3ICISAIOTCS HA CIIEAYIOIIHE THITHI:

- 0co60 merkast 830,0 kr/m>

- nerkas Hets 850,0 kr/M°

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

- HeTh OUTYMHHO3HAs BhIIIE 895,0 Kr/Mm>.

OCHOBHBIMH ~ METOAAMH HW3MEPEHHS IUIOTHOCTH SIBITIOTCS ~ apeOMETPUYECKU U
NUKHOMETpHYECKHH MeToabl. Hamboiiee TOYHBIM — SIBIISICTCS TTHKHOMETPUYECKHUH  METOJ.
ApeoMeTpsl SBISIFOTCS HanOojee pacimpOCTPAHEHHBIMH CPEICTBAMU M3MEPEHHUs TUIOTHOCTH, TaK
KaK OHH ITPOCTHI U YAOOHKI B padote. C MOMOIIBI0 apEOMETPOB OIPEAECISAIOT INIOTHOCT CBETIIBIX H
TEeMHBIX He(TENnpoayKTOB U Macel, uMelomux Baskocth mpu 50°C ne Gonee 200 caHTHCTOKC
(cCr).

CymiHocTh MeTO/Ia 3aKIFo4aeTcss B TOTPYKCHHH apeoMeTpa B HCIBITYEMBIH TMPOAYKT,
CHATHUH MTOKa3aHMS 110 IIIKAJIe apeoMeTpa MU TEMIIEpaType ONPEACICHHS U TIepecueTe pe3yibTaToB
Ha MIOTHOCTH TIpH Temmepatype 20°C.
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Apeometp (puc. 5) mpeacTaBiseT cOOON CTEKJISSHHBIA 3amasHHBIA HUIUHAP (TIOTUIaBOK),
3aKaHYMBAIONIMKCA B BEpXHEH YaCTH CTEpP)KHEM, CHA0XEHHBIM TpaIyUpOBAHHOW IIKAJION
IIOTHOCTH. HMKHSS yacTh MoriiaBKa 3amoiHeHa 0aaiacToM MOCTOSHHOM MacChl.

J171 MOBBINICHHS] TOYHOCTH U3MEPEHUS MOb3YITC HAOOPOM apeoMeTPOB, MIKAJIBI KOTOPBIX
OXBATHIBAIOT OINPEJEICHHBIN TUANa30H MJIOTHOCTEH.

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

pi’.
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Pucynok 5 — Apeomerp

Meron onpeneneHus MIOTHOCTH C MOMOLIbIO MUKHOMETPAa OCHOBAaH Ha CPaBHEHMM MacChl
UCIBITYEMOT0 HeTEePOAYKTa OMPEAETICHHOr0 00beMa IpU OMpeeNEHHON TeMIepaType ¢ Maccoit
BOJIBI TOTO e 00beMa IpU TOH xkKe Temmeparype.

JlaHHBIII METOJ HE3aMEHMM B TeX CIydasX, KOrJa HCCIEIyeMOE BELECTBO HMEETCS B
HEeOOJIBIIIOM KOJIMYECTBE, U IPUMEHUM IS JTIOOBIX HEPTETIPOAYKTOB, BKIIIOUAst OUTYMBI.

[MukHOMETpHUUECKUN MeToA camblii  TouHbIM  (TouHocTs (0,0002 r/em®), HO 6oree
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 HaJMBAIOT B HUIUHAP eMKocThio 200 mi Ha 2-3 cMm
HUKe BepxHero kpas. L{uauHap momkeH ObITh YCTaHOBJIEH Ha POBHOW MOBEpXHOCTH. UTOOBI HE
o0Opa3oBbIBaNach I€HA HA TOBEPXHOCTHM HWIMHApPA, MPOAYKT HAJUBAIOT HE NPSMO Ha JIHO
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UUIMHApPA, a [0 CTEK/ISIHHOM Dajo4yke WIM [0 CTeHKaM IwiMHiapa. Eciu meHa Bce ke
o0pa3oBajnach, TO B ClIydyae MaJIOBS3KOTO MPOIYKTa TOCTATOYHO XJIOMHYTh JIAAOHBIO MO BEPXY
WIMHJPA, a B CIIy4ae BBICOKOBA3KOTO MIPOIYKTA €€ HaJI0 CHITh (MIIBTPOBAILHOM OyMaroi.

Heobxonumo, 4To0BI TEMITEpaTypbl HUINHAPA U UCIIBITYEMON MPOOBI ObLTH OJMHAKOBBIMU.
TemnepaTypy TpoObl H3MEPSIOT TepMOMETpoM C IeHol nenenus 1°C 10 m mocnme m3MepeHus
moTHocTU. TemmnepaTypa rnpu NpoBEACHUH UCIIBITAHUH J10JKHA OCTABAThCsl TOCTOSIHHOM.

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

Koraa nocne ycraHoBKH KoJieOaHUsI apeoMeTpa MpPeKpaTATCs, OTCYUTHIBAIOT MOKa3aHUSI 110
BEpXHEMY Kpal0 MEHHUCKa, MPU 3TOM TIJla3 HaXOAMUTCA Ha ypoBHE MeHHCKa. OTCYeT Mo IIKaie
apeoMeTpa COOTBETCTBYET IIOTHOCTH He(TEmpoayKTa PH TeMIIepaType UCTIBITanus t B T/cM®,

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

P2 =P Ty (t—20)

TemmeparypHy0 TOMNpPaBKYy 7Y ONPENENSIOT 1Mo Tabnuie 1, TpUBENEHHON HIDKE, B
3aBHUCHUMOCTHU OT JIMana3oHa IJIOTHOCTH, B KOTOPOM JIEKHUT 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 CYIIMJIHHOM IIKa(y, OXJIAXKAaI0T B IKCHKATOPE W B3BEMIMBAIOT C TOYHOCTH 10 0,
0002 r.

3aTeM 3aloJHAI0T AUCTUIUIMPOBAHHON BOAON O METKHU M B3BEIIMBAIOT.

O0BeM MUKHOMETPA ONPEILIISIOT 1o popmyite:

m, —m,

v=—-_,
0,99823

rJIe M1 — Macca MyCTOro MIKHOMETPA;
M, — cpeHee 3HAUCHUE MACChl TUKHOMETPa C BOJIOM;
0, 99823- macca 1 M BoJIbI Ipu 20°C.
Jlanee nHUKHOMETp 3aMONHSIOT MCHBITYEMbIM TMPOAYKTOM [0 METKYy M IOMENaloT B
tepmoctat ipu 20°C Ha 30 MuHYT. 3aTeM B3BEIIMBAIOT ITMKHOMETD.

Pacuer mioTHOCTH HeTENPOAYKTa OCYLIECTBISIOT IO (hopMyJIe:
My — T,
m 2 1

Pa -
(5

rJie my —Macca MMKHOMETpa ¢ aHAJM3UPYEMbIM BEIIECTBOM;
M1- Macca MyCcToro MMKHOMETpA;
V- 00beM MUKHOMETpA.

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

sina ¢,
—=—=0N,
sinf c,
IJIe c1 U ¢2 — CKOpPOCTb cBeTa B cpenax 1 u 2. Haubonee yacTo nepBoHaYaIbHONW CPEAoH SABISETCS
BO3/YX.

C1
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Cpeoa 1

Cpeoa 2

Be:

[Tokazarens TpeTOMIIEHHS CUJIBHO 3aBUCUT OT TEMIIEPATYPBL. Y OpPraHMYECKUX KHUJIKOCTEN C
poctom Temneparypsl Ha 1°C oH mamaer Ha 4-10% — 5.10* Tlokasatemb mpenomieHus
OIPEICIISAIOT C TOMOIIIBIO pedpakToMeTpoB. J1Jist U3MEepeHus] HEOOXOAMMO JIUIIb HECKOJIBKO Karesb
XKUKOCTH, TOYHOCTh m3MepeHus coctasisier £0,0001.

MertoHKa OnpeIeaeH s MOKa3aTes MPeIOMICHHS

Pucynok 7 — O6muii Bug pedpaxromerpa
1 — BepxHee MOyIIAPHE U3MEPUTENEHON TONOBKH; 2,9 — MaXOBHYKH;
3 — HIOKHEe MOJTyLIapue U3MEPUTENBEHOM TOJIOBKY;
4 — OCBETHTEIBHOE 3epKaNO; 5 — 3epKaJIO JUIsl OCBEIICHHUS [IIKAJIbI;
6 — okoriko; 7 — 3putensHas Tpyo6a; 8 — okymsip; 10 — Tepmomerp;
11 — simuek; 12 — rHE3I0 TS KITIOYa

OYUCTUTh JIMIIEBBIE CTOPOHBI MPU3M XJIONKOBOW BATOM C MOAXONAIIMM JIETYYUM
pactBopuTenieM. [IprIokuTh aHATU3UPYEMYIO TIOPITUIO K IMMOBEPXHOCTH pedpaKIIMOHHOW TTPU3MBI
C MOMOIIBIO CTEKISIHHOM MaJOYKH C 3aKPYTJICHHBIM KOHIIOM HWJIM C MOMOIIBIO MHUIETKH TaKUM
O6p330M, 4TOOBI 001aCTh MCKIAY NpU3MaMnu Oblj1a [MOJIHOCTBIO 3aII0IHEHA.

HactponTh MCTOYHWK cBeTa TakMM 00Opa3oM, YTOOBI MAaJalOIIMNA CBET MPOXOIWIT Yepe3
OCBCIIACMBbIC ITPHU3MBIL. ,HBI/IFaTB OIITHYCCKYIO TPY6Ky an60pa J10 TEX IIOp, IOKAa HE CTAHECT BUJIHO
JACIICHUC I10JIA. HaCTpOI/ITI) KOMIICHCAIIlMOHHBIC ITPU3MbI TAKUM 06pa30M, YTOOBI M1OJIE COCTOSIIO U3
CBETJION ¥ TEMHOM 4qaCTH, 1 HC ObLIO HBG’THOﬁ 6aXpOMBI Ha r'paHUC pa3acia.

BpaHlaTB BHUHT TOHKOM HaCTpOﬁKH U COBMCHIATH T'paHUIy pasjciia MIoJisd ¢ NEPEKPECTUEM
onTUYecKor TpyOku. CUHUTHIBAThH MMOKA3aTelb MPEIOMIICHHUS Yepe3 MUKPOCKOII ¢ IPalyHpOBaHHOM
HIKaJIOI‘;I, OLICHUBAsA YCTBIPC ACCATUIHBIX 3HAKA.

JlaGoparopHas padora Ne3 «Onpenenenue BI3kocTi HeTy U HEDTENPOIYKTOB»

Bsi3kocTh sIBIISIETCS BaKHEHWICH XapaKTEPUCTUKOW HedTed, KOTopas HCIOJb3YyeTCs IpHU
MOJICYETE 3armacoB HEe(TH, MPOSKTUPOBAHUHU M pa3pabOTKe HEPTSIHBIX MECTOPOXKIACHHM, BHIOOpPE
crioco0a TpaHCIIopTa M CXeMBbI IepepadoTKu HePTH.

BsiskocThi0  Ha3bIBaeTCs CBOMCTBO KUJKOCTEH (Ta30B) OKa3blBaTh CONPOTHUBIICHUE
MEePEMEIICHUIO OTHOM YaCTH KHUIKOCTH OTHOCUTENHHO APYTOM TIOJ] YCUIIEM C/IBHTA.

@DaKTOpHI, BIAUSIONINE HA BI3KOCTh HE(TH:

- TEMIIEPaTypa;

- 1aBJICHUE;

- KOJTMYECTBO PACTBOPEHHOTO Ta3a;

- CO/Iep)KaHue U COCTOSTHUE ac(halbTO-CMOIUCTHIX BEIIECTB;

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

- HOJIIPHOCTb KOMIIOHEHTOB;

- MOJIEKYJISIpHAsi Macca yrieBo10pOI0B.

Ha Bsi3kocTh HeTH U He(TEIPOAYKTOB CYIIECTBEHHOE BIMSIHUE OKa3biBaeT Temmnepatypa. C
€e MOHIKEHNEM BSI3KOCTh YBEIMYMBAETCS. BA3KOCTHO-TeMIIepaTypHbIE CBOMCTBA HEPTENPOIYKTOB
3aBUCAT OT X (PAKIHOHHOTO M YIIEBOAOPOIHOr0 cocTaBa. HamMeHbIel BA3KOCThIO 00JIAAat0T
anmupatudeckue yriaeBogopoasl. Hanbonpmias BSI3KOCTh y apOMaTHYECKHX YTIJIEBOIOPOAOB. Jlis
pa3IUYHBIX TPYII YIJIEBOAOPOIOB BA3KOCTh PACTET B PALY:

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

Muorue HedTH, a TakkKe HEKOTOpbIE Macia MpH OXJIaXKIESHUH JO OIpeleNeHHON
TeMIEepaTypbl 00Pa3ylOT KOJJIOMIHBIE CUCTEMBI B PE3yJbTaTe€ KPUCTALIM3ALNUM WM KOATyJSIUU
4acTU BXOJSIIMX B HUX KOMIIOHEHTOB. B 3TOM ciyyae TedeHue >KMJIKOCTU IepecTaer ObITh
MPONOPLHMOHAIBHBIM TIPUJIOKEHHOW Harpyske (He moauuHsercss 3akoHy HploToHa) wuz-3a
MOSIBUBIIMXCS BHYTPH JKHJKOCTH CTPYKTYPHBIX oOpa3zoBaHuid. Yamie Bcero 3to acdaibTeHBbl,
napaduHbl, LEpPE3HMHbl M HEKOTOpble Jpyrue. BS3KOCTh TakMX CHCTEM HOCUT Ha3BaHUE
cmpykmypHoti. J17s pa3pyiieHusi BO3HUKIIUX CTPYKTYp TpeOyeTcs onpeieleHHOe YCHIInE, KOTOpoe
HasbIBaeTcs npedenom ynpyzocmu. llocne paspylieHHs CTPYKTYp JKHIKOCTh IPHOOpETaeT
CBOMCTBA HBIOTOHOBCKHX KUJKOCTEM.

Bsi3kocth HeTEnpoayKTOB MMeeT OO0JbIIOe MpakTHueckoe 3HadeHue. OT BA3KOCTH Macia
3aBUCHUT PsJ SKCIUTyaTallMOHHBIX CBOWCTB: M3HOC TPYIIMXCS J€Talieil, OTBOJ Tella OT HHUX U
pacxoz macia. C MOBBIILIEHUEM TEMIIEPATYPbl BI3KOCTh YMEHBIIAETCS U CUIIbHO BO3pPACTaeT IIPU ee
MOHWKEHUH. OTH  M3MEHEHHUS  YHCIEHHO  XapaKTEepU3YIOTCS  MHAEKCOM  BS3KOCTH,
MPENICTABISAIONUM CO00M TeMmepaTypHblii Kod(hdUIHMEHT Bs3KOCTH. [l0 WMHIEKCY BS3KOCTH
OLIEHUBAIOT MPUTOJAHOCTh Macelsl JJIs JaHHBIX YCIOBHM paboThl MexaHM3MOB. s onpeneneHus
MHJIEKCa BSI3KOCTU COMOCTABIIAIOT BA3KOCTh Maciia MPH pa3IMyYHbIX TeMIepaTypax, 00b4HO npu 50
n 100°C. Yem MeHblIE BA3KOCTh 3aBHCHT OT TEMIEPATyphl, TEM BBIIIE MHAEKC. PaznnyaroT Tpu
BH/JIA BA3KOCTU: JUHAMHYECKYI0, KHHEMAaTHUECKYIO U OTHOCUTENBHYIO.

Hunamuyeckyro, WM abCONOMHYIO, 8A3KOCMb OIPENENSIOT KaK CHIIy B JIMHAX, KOTOpas
HeoOXoaMMa JUI B3aMMHOIO TEPEMEIIEHHs] CO CKOpOCThI0O 1 CcM/C JBYX CJOEB SKHUIKOCTH C
MOBEPXHOCTHIO | cM?, HAXOASAIMXCS HA PACCTOSHMH 1 cm ApyT oT apyra. ExuHuna AuHaMU4YecKoi
BSI3KOCTH B TEXHUYECKOH cucTeMe Ha3biBaeTcs nyasom (I13). PazmepHocts myasa — r/cmxc; 0,01 113
HasbBaeTcs canmunyazom. B Mexnynapoanoi cucteme (CH) equHuIa TMHAMHYECKON BSI3KOCTH
— mackanb-cekyHaa — [1a-c.

Bennuuna, oOpaTHas AMHAMHYECKON BS3KOCTH, HAa3bIBAETCS TEKYUECTbIO.

Kunemamuueckoui 6a3xocmuio v¢ Ha3bIBalOT OTHOILEHHE AMHAMMUYECKOW BS3KOCTH 7t TIPHU

JAHHOM TeMmepaTtype K INIOTHOCTH pt IPH TOH e TeMIepaType:

A
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EnuHuIly KHHEMATHYeCKOW BS3KOCTH Ha3biBalOT cmokcom (Cm), 1 Cm = 100 cCm
(canTHCTOKC). PasMepHOCTh KMHEMATHUYECKOH BS3KOCTH BhbIpaxkaercss B cm’/c. IlpakTuueckoit
eIMHULEH MU3MEpeHMsT KUHEMaTHYeCKOW  BA3KOCTH  SBJSETCS  CAHTUCTOKC. EnuHuna
KMHeMaTHdecKoi Baskoct B CU uMeeT pa3sMepHOCTb M%/CeK.

Ycnosnas eazkocme npencrapiser co0oil OTHOLIEHUE BPEMEHHU UCTEUEHHS OMpPEIEIeHHOro
o0beMa HCCIEeIyeMOro MpoJyKTa KO BPEMEHHM HCTEYEHMsI TaKOro ke o0beMa CTaHJapTHOU
KHUJKOCTU TIPH ONPEAETICHHO YCTaHOBJIEHHOW TemmepaType. B kxauecTBe cTaHIapTHOW KHUJIKOCTU
UCHOIB3YIOT JUCTUILIMPOBAHHYIO BoAy npu Temnepatype +20°C. YcnoBHYIO BS3KOCTh BBIpaXaroT
YCIOBHBIMM €IMHHUIIAMH, TPadycaMH WM CEeKyHJaMH. B pa3nuuHbIX cTpaHax, B 3aBUCHMOCTH OT
BBIOOpA CTaHAApPTHOM ammapaTypbl U ONpPEAECHUs YCIOBHOM BSI3KOCTH, MPUHATHI pa3iidvHbIE
€IMHULbI YCJIOBHOM BSI3KOCTH. Yalie BCero yciaoBHas BS3KOCTh BhIpajkaeTcs rpajaycaMu DHriepa
— OTHOLICHHEV BPEMEHU HCTeUeHMs U3 BHUCKo3uMeTpa DHriepa 200 M MCHBITYeMOro MpoayKTa

IIpU JTaHHOW TeMIiepaType Ko BpeMeHu ucredenus 200 mu auctmimposanHoil Bogsl ipu 20°C. Ee
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obo3HavaroT 3HakoM BY wm E. Jlnsg mepecyera KMHEMAaTHUYECKOH BSI3KOCTH B YCJIOBHYIO U
00paTHO UCIMOJIB3YIOT CIIELMATIbHbIE TAOIUIIBI MIIM SMIMPHUECKHE POPMYIIbI.

Omnpenenenye yCIOBHON BSA3KOCTU TaK)Ke€ OCHOBAHO Ha MCTEUEHUU JKUIKOCTH (duepe3 TpyOKy
C IMaMETPOM OTBEPCTHS 5 MM) IOJ BIMSHUEM CUJIbI TSHKECTH. Y CIIOBHYIO BA3KOCTb ONPENEIAIOT
JUTst He(DTSHBIX TOIUTMB (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 MPONOPLUUOHAILHBIM
MIPUWIOKEHHOMY HaIIpSKEHUIO, T.€. OHU CTAHOBSTCS HEHBIOTOHOBCKMMU >KHAKOCTAMU. [IpranHOn
CTPYKTYPHOM BS3KOCTb SBISIETCS colepaHWe B HepTH U HEPTENpoayKTe CMOJIUCTO-
acQasbTEeHOBBIX BELIECTB U Mapa(UHOB.

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
M3MEPEHUH BA3KOCTH KUAKOCTh U3 PACIIMPEHNUS TEUET M0 KalWULIPy B pe3epByap 6.

3anonHeHue BHCKO3MMETpa MPOU3BOIAT clenyromuM obpa3om. Ha orBoanyio TpyOky 3
HaJICBAIOT PE3UHOBBIM LUIAHT. 3a)KaB MaJbLEM KOJIECHO 2 U NEPEBEPHYB BUCKO3UMETP, OILY CKatOT
KoJIeHO 1 B cocyll ¢ He(TEPOIYKTOM M 3aCachIBalOT €€ C OMOLIbIO TPYILIH 10 METKH M2, criesis 3a
TEM, 4YTOObI B JKUAKOCTH He 00pa3oBajMCh IIy3bIpbkM Bo3ayxa. Korjga ypoBeHb KHJIKOCTH
JOCTUTHET YpOBHS Mz, BHCKO3UMETP BBIHMMAIOT M3 COCyAa M OBICTPO IEpeBOpPAauMBAIOT B
HOpMasbHOE MosokeHHe. CHHUMAIOT C BHEIIHEH CTOPOHBI KoJeHAa 1 M30BITOK KHJIKOCTH WU
HA/IeBAIOT HA HEr'O PE3MHOBYIO TPYOKY.

2
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Pucynok 8 — Buckosumerp BITK-2:
1 — xoneHo, 2 — KOJEHO, 3 — OTBO/IHAsI TPYOKa, 4 — paciIupeHue,
5 — xkammutsap, 6 — pesepByap

Buckozumerp ycraHaBlIMBaIOT BEPTUKAJIbHO B JKMJIKOCTHOM TEPMOCTaTe TaK, YTOOBI
pacipenre 4 ObUIO HMKE ypOBHs >kuikoctu. Ilocne BblIEp)KKM B TepMocTaTe He MeHee 15
MUHYT NP 33JJaHHOW TeMIIepaType 3acachlBalOT KHUAKOCTh B KOJleHO 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 Npou3BoaAT HE MEHee Tpex pa3. Pesynbratel Tpex
I10CJIE/I0BATENIbHBIX U3MEPEHUI HE T0JDKHBI OTiIndaThes Oonee yueM Ha 0,2%. B npotuBHOM ciiydae
oIpeesICHHsI HE00X0AUMO ITOBTOPUTb.

Pacyer kuHeMaTHUECKOM BSI3KOCTH MPOU3BOAUTCS 1O (popmyiie

v=c-t, (MMZ/c)
rjie ¢ — MOCTOAHHAs BUCKO3UMETpa, MM2/c?; t — cpeHee apu(MeTHYecKoe BpeMs MCTEYEHHS U3
pE3yJIBbTATOB MOCIIEN0BATENBHBIX U3MEPEHUH, C.
IIo u3MEepeHHOMY 3HAYEHUIO KUHEMAaTUYECKOW BS3KOCTH BBIYUCIAIOT IHHAMHYECKYIO
BSI3KOCTb
n=v-p (mllac)
rie v — KHHEeMaTHdecKas BA3KOCTb, MM%/C; p — IIIOTHOCTh MU TeMIIepaType, PU KOTOPOi
OTIPEJIENNach BA3KOCTb, T/cM>.
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JlaGopatopHas pabora Ned «OnpeseneHre TeMIepaTypbl BCOBIIIKI

Temnepamypoii eécnviwiky Ha3bIBa€TC MHHHMMAJbHAs TEMIIEPAaTypa, IPU KOTOPOH IMapbl
He(TenpoayKTa 00pa3yloT ¢ BO3IYyXOM CMECh, CIIOCOOHYIO K KPaTKOBPEMEHHOMY 00pa30BaHMUIO
IJJAaMEHU [IPU BHECEHHUHU B HEE BHEIIHEr0 MCTOYHUKA BOCILIAMEHEHUS (IJIAMEHHU, DJIEKTPHUECKON
WCKPBI U T.IL.).

Bcenpinka npezcrasiser co0oii cradblii B3pbIB, KOTOPbII BO3MOKEH B CTPOTO OMPEIEICHHbBIX
KOHIICHTPALIMOHHBIX IIPEleNax B CMECH YIJIEBOJOPOJOB C BO3AyXOM. Paznuuaror eepxnuti u
HUDICHULL ~ KOHYEHMPAYUOHHbIIL  npedel  pacnpocmpaneHus niamenu. Bepxuuii  npeoen
XapaKTepu3yeTcsi MaKCUMaJIbHON KOHIIEHTpallled MapoB OpPraHMYeCcKOro BELIeCTBa B CMECH C
BO3IyXOM, BBIIlIE KOTOPOW BOCIUIAMEHEHHE U TOpEHHE NPU BHECEHHM BHEIIHET0 HMCTOYHHKA
BOCIJIAMEHEHUSI HEBO3MOXKHO H3-3a HeJIOcTaTKa KHciopona. Huowchuti npeden HaXOAUTCSA IPU
MUHUMAaJbHON KOHIIEHTPAllUd OPraHUYECKOro BEIIECTBA B BO3JyXE, HUKE KOTOPOH KOJIMYECTBO
TETJIOTHI, BBIJEIUBIIEECS] B MECTE JIOKAJIbHOI'O BOCIUIAMEHEHHUS, HEAOCTATOYHO ISl IPOTEKaHUs
peaKIK BO BCEM 00bEME.

Kak Bcskas ycioBHas XapaKTEpPUCTHKA, TEMIIEPATypa BCIBIIIKUA 3aBUCUT OT KOHCTPYKLUU
npubopa U ycnoBuil onpezaeneHus. Kpome Toro, Ha ee 3Hau€HHE BIMSIOT BHELIHHE YCIOBUS —
aTMOC(epHOE JaBJIEHME M BIAXHOCTb BO3JyXa. TemiepaTypa BCHBIILKM BO3pacTaer ¢
YBEIUYEHHUEM aTMOC(HEPHOr0 JaBJICHUS.

Cy1ecTByIOT J1Ba METO/Ia OIPENENCHUsI TEMIIEpaTyphl BCIIBILIKA — B IPUOOPax 3aKpbITOrO U
OTKPBITOrO THUMA. 3HAYEHMs] TEMIIEPAaTyphbl BCIHBIIIKM OJHOTO MU TOrO K€ He(TenpoayKTa,
OIIPE/ICIEHHBIE B IPUOOpaX pa3InYHOro THIA, 3aMETHO Pa3IM4arOTCs.

Meroninka omnpejeneHus] TeMIepaTypbl BCOBINIKK B 3akpbIiToM Turie CylHOCTb MeToja
3aKJII0YAETCA B ONPEACICHUM CaMOM HU3KOW TeMIIepaTypsl TOILIMBA, IIPU KOTOPOM B YCIOBMSX
UCHBITAaHUS HAJ €ro MOBEPXHOCTbIO 00pa3yercsi CMECh MapoB C BO3JYXOM, KOTOpas BCIIBIXMBAET
IIpU MTOJITHECEHU U TJIAMEHH, HO HE CIIOCOOHA K JlajbHENIIEMY T'OPEHHUIO.

Ecmu ucneityemplii Hedrenponykr coxepxut o6onee 0,05% Boabl, ero 00€3BOKUBAIOT.
Turens nmpubopa npomeiBatoT OeHzuHoM b-70 u TmiarensHO BbICymMBaroT. HedrenmponykTt u
TUTEJb JTOJDKHBI UMETh TeMIiepatypy He MeHee ueM Ha 20°C Huke npearnonaraeMoil TemmnepaTypsl
BCITBIIIKY.

Pucynok 9 — Anmapat nijist onpeziesieHusi 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 MOMEIIAT TUreNlb B HarpeBaTelbHYyI0 OaHio. [Ipu aHanm3e HEPTENPOIYKTOB C TEMIIEPATYPOi
Bemblmkd g0 S50°C HarpeBarenbHas OaHs JODKHA OBITH IPEIBAPUTEIILHO OXJIaXJICHA [0
KOMHaTHOM Temnepatypsl (20+£5°C).

[Ipubop momemniatoT B TaKOM MeECTE, T'Jle€ HET 3aMETHOrO JBWKEHHS BO3JyXa U TJE CBET
HAaCTOJIbKO 3aTEMHEH, YTO BCIIBIIIKA XOPOIIO BUAHA. J{JIs Myuliel 3aiuThl OT JBUKEHUST BO3TyXa
U BIUSIHUA CBETa TIPUOOP OKPYXAlOT IIMUTOM M3 JINCTOBOM KPOBENHHOM CTaM, OKPAIIEHHBIM C
BHYTPEHHEH CTOpPOHBI 4epHOM Kpackoil. Ilepen ompeneneHueM 3amuchbIBalOT 0apOMETPUUECKOE
JlaBJICHUE.
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Anmnapat 1 onpenesieHus TeMIlepaTypbl BCHBILIKHA HE(PTEPOAYKTOB B 3aKPhITOM 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 Bo3aymHas OaHs. Turenb u3 ruesna OGaHu
BBIHMMAIOT C IMOMOIIbIO yXBaTa. Ha BHyTpeHHeW CTOpPOHE THIJI BBIIOJHEH KPYyroBOH YCTyII,
YKa3bIBAIOLIMKA YPOBEHb MCIBITYEMOrO AM3EIbHOrO TOIUIMBA. TpH OTBEpCTHS TpareneuaibHON
(GopMBI B KpBIIIKE 3aKpPBIBAIOT 3acioHKOW 2. [Ipu BpalieHUW 3aciOHKH PYKOSITKOH. OTBepcThe
OTKpbIBa€TCA, K HEMY IOJHOCHTCA JydMHa. B TIlepBOHadaJgbHOE IIOJOKEHHE 3aCIOHKA
BO3BpalllaeTcss MOJ ACWCTBUEM MPUHYAUTEIBHOTO MEXAaHU3Ma, PACIOI0KEHHOIO B PYKOATKE
NEpEeMEILEHNs 3aclIOHKU. JlM3elnbHOE TOIUIMBO TIEPEMEIIMBAETCS MEILIAJIKOM C JIOMacTsiMy,
IIPUBOJMMOM BO BpAIlEHUE MEXaHUYECKUM IPUBOJOM OT PYKU HCHBITATENS; YAaCTOTAa BpALICHUS
memanku 90..120 mun'. Annapar cHaGeH perysTopoM CKOPOCTH HArPEBaHUS.

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

Hedtenponykt B coOpaHHOM NpuOOpe HAarpeBarOT CIEAYIOLMM 00pa3oM: IpH aHaIu3e
HEPTENPOAYKTOB C TeMmepaTypoil Benblku 10 (50°C TemmepaTypy MOBBIIIAIOT CO CKOPOCTHIO
1°C B 1 MMH T1pu HENpephIBHOM MEpeMEIIMBAaHUKM C Hayala W JO KOHIA ONpeNeNIeHUs; Npu
aHanmm3e HeTenpoayKTOB ¢ TemrepaTypoid Benbimky oT 50°C mo 150°C HayanbHBIN HarpeB BEAyT
co ckopocthio 5-8°C , a mpu aHanm3e HeTEPOITYKTOB C TeMIepaTypoit BCbImKky Boime 150°C -
co ckopocthio 10-12°C B 1 MUH npu nepHOANYECKOM IIEPEMEITHBAHHH.

Korma nedrenponykr HarpeBaercss no Temmeparypsl Ha 20°C HmKe mpearnojaraeMoi
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 BCHbIIKy depe3 1°C i HepTenpoLyKTOB C TEMIIEpaTypOi BCIIBIILIKU
10 50°C u uepe3 2°C — qyig HepTenpoayKToB ¢ Temreparypoil Bernbiku Boiie 50°C. IIpu stom
He(TENPOAYKT HETIPEPHIBHO MEPEMEIINBAIOT BpAIllEHUEM MEIIaIKU. TOIbKO B MOMEHT MCIIBITaHUS
Ha BCIBILIKY NepeMellnBaHue npekpaiiaoT. [IoBopoToM NpyKUHHOIO pbluara OTKPhIBalOT OKHO
KPBIIIKH TUTJISL, U TMOJHOCAT 3a%CKEHHYIO JIyYHHY K OTBepcTHIO. OKHO KpBIIIKM OTPBIBAIOT Ha 1
cek. Ecnu Bemblllka HE NMPOU30ILIA, TO MPOAYKT BHOBb IEPEMEIINBAIOT, MOBTOPSS ONEPaLUIO
gepe3 1-2°C.

3a TemnepaTypy BCIBIIIKA IPUHHUMAIOT TEMIIEPATYpy, [OKa3bIBAEMYI0 TEPMOMETPOM IIpU
MOSIBJIEHUH TIEPBOIO CHHETO INIAMEHM HaJl MOBEPXHOCTBIO HeTenpoaykTa. PacxoxaeHue Mexny
MapaJUICIbHBIMU  ONPE/IETIEHUSAMU TEMIIEPATypbl BCHBIIIKM B 3aKPbITOM THUIJVIE HE JOJKHBI
MIPEBBIIIATH CIETYIOIINX BEIUUMH: NTpH TemnepaType Benbimku 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 popmyre:

At = 0,0362- (760 — p,)

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

Temmnepatypy BCIBIILIKH C TONPABKOW BBIUUCIAIOT aNreOpandecKiuM CI0KEHUEM HalIeHHON
TeMIIepaTyphl U MOMPABKU. 3a pe3yabTaT UCIIBITAHUNA PUHUMAIOT CpeHee apuMeTHd eCKoe ABYX
MIOCJIEI0BATENbHbBIX ONpPEAEeTICHUH.

JlabopartopHas pabora Ne5 «OnpeneleHue coaepKanusi BOAbI B HeQTEMPOAYKTAX»

Boma moxer comepkatbes B HedpTH M He(TENPOAYKTaX WM B BHUIE MPOCTOM B3BECH,
KOTOpasi JIETKO OTCTauBAETCAd INPH XPAaHEHHWHM, WIM B BHJAE 3MyJbcuu. Haimune Boabl B
HeTENPOAyKTaX HEKENaTeNbHO, B OCOOCHHOCTH B He(TETPOIYKTaX, MPUMEHIEMbIX MPH OYCHb
HU3KHUX Temrnepartypax. [Ipu aTux remneparypax pacTBOpEHHAs BJlara HAUMHAET BBINIA1AaTh B BUJIE
KPHUCTAJUIOB JIbJIA, YTO MOXET BBI3BATH CEPHE3HBIC OCIOKHEHUS NpPH NPUMEHEHUU TaKUX
HedTenpoaykToB. MakcuMalbHas pacTBOPUMOCTh BOABI B rpammax Ha 100 2 HedTenpomykTa
npuBezeHa B Tabuie 10:
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Ta6numa 10 — PactBopuMOCTh BOJIbI B HEPTENPOAYKTAX MPH 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, peaxkTUBBL, MaTepuabl: KOJOOHAarpeBaTellb WM 3JIEKTPOIUIUTKA,

MPUEMHHK-JIOBYIIIKA, OOpATHBIA XOJIOMIBHUK, KOI0a KPYIJI0J0HHAas BMECTUMOCThIO 250

MJI, MEpHBIM HMIHH]IP, KUIIETKU, HEPTEPOIYKT.

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

2 — nacajnka Jluaa — Crapka,

3 — XOJIOOUJIbHUK.

Iloozomoeka k ananusy. [lpoOy HedpTH TIIATETHHO MEPEMENIMBAIOT BCTPSIXWBAHUEM B
CKJISHKE B TeueHHe 5 MUH. BricokoBs3KHEe HEPTU U HEYTEPOIYKTHI IPEIBAPUTEIHHO HATPEB AIOT
no 40-50°C. U3 nepemermanHoil npoObl HepTu uiau Hedrenmpoaykta O6epyt 30 M1 MepHBIM
WIMHAPOM B YHUCTYIO CyXYIO, MPEBAPUTEILHO B3BELICHHYIO CTEKITHHYIO K00y 1 (puc.6). dns
PaBHOMEPHOT'O KUTICHHS TIepe]] HayalloM HarpeBaHus B KOJIOY OpOCalOT HECKOJIBKO KHIIEIIOK.

KonOy npu momomu nummda npucoequHsI0T K OTBOHOM TpyOke 2 (Hacaake JuHa-Crapka),
a K BepXHeW 4acTu MPUEMHHKA-TOBYIIKHA HA NUIM(E MPHUCOSAUHAIOT XONOMIBbHUK 3. [IpueMHuk-
JIOBYILKY (ITPOOUPKY) MPUCOENUHAIOT K OTBOIHON TpyOke 2. IIpoOupka U XOIOAUIBHUK TOHKHBI
OBITh YMCTHIMU U CyXUMHU. Bo n30exaHre KOHAECHCAI[MU MapoB BOJBI U3 BO3AyXa BEPXHUN KOHEI
XOJIOUIbHUKA HEOOXO0IUMO 3aKPhITh BATOM.

Ilposeoenue ananuza. Conepxumoe KojObl HarpeBaloT C MOMOIIbIO KOJIOOHArpeBaTess
WIM Ha DJEKTpUYecKoi TrumTKe. lleperonky BemyT Tak, 4ToObl M3 TPYOKM XOJIOIWUJIBHHMKA B
NPUEMHUK-JIOBYIIKY Majaaiu 2-4 KammM B ceKyHAy. HarpeB mpekpaimaroT mocie Toro, Kak oo0bem
BO/Abl B IIPUEMHUKE-JOBYIIKE IIEPECTaHET YyBEIUYUBATHhCA. [IpOAOIKUTENBHOCTh IEPErOHKU
nomwkHa 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
OXJIQKJIEHUS HCIIBITYEMOT0 MPOAYKTA 10 KOMHATHOM TeMIepaTypsl IpuOop pa3ouparor.

O06beMHYI0 10710 BOABI X, %, pacCYUTHIBAIOT O (GOpMYyIie

- 100
Z
rae V - o0beM BOJbI, coOpaBlelics B NpUEMHHUKE-IOBYIIKE MJI; Vi - o0beM HedpTu wuiu
HeTEenpoayKTa, B3ATHII JIJIsl UCIIBITAHUS, MJL.
KonnuectBo Boab! B mpremMHuke-noBymke 0,03 M1 1 MEHbIIIE CUUTAETCA CIEIaMHU.

r

Ha6opaTopHa51 pa60Ta Ne6 ((OHDC}IGJ'IGHI/IG (bDaKHI/IOHHOFO cocCTaBa He(bTI/I»
Paznenenue HC(bTI/I n He(bTeHDOJIVKTOB MCTOAOM IICPCTOHKU
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[TepBuYHBIMU METOAAMHU HEPEPAOOTKH HEPTU U HEPTENPOAYKTOB SIBJIAIOTCA IEperoHKa (Ipu
aTMOC(EpHOM M TOHM)KCHHOM JaBleHUsAX) U pektudukanus. C MoMOIbl0 JaHHBIX METO/0B
OIpeeNsAoT (PpakIMOHHBIM cocTaB HedTH U HedTernpoayKTa.

[leperonka (aucTUIALMA) — 3TO (PU3MYECKUH METOA pa3zeieHus, OCHOBAaHHBIA Ha
UCIIAPEHUHU JKUIKOCTH M KOHJICHCAlMM MapoB, OOOTAIIEHHBIX JIETKOJIETYYUM KOMIIOHEHTOM.
TepMuH «IMCTHILLILMSD) O3HAYAET «Pa3AEICHUE 110 KaIULIM» WIH «CTEKaHHUE IO KaIlsiMy.

[Teperonky MOKHO MpPOBOJWTH MEPUOJMYECKA M HempepbiBHO. [lpu mnepuognueckoit
IIEPErOHKE COAEP)KMMOE IEPErOHHOIO almapara 4acTUYHO WM IOJHOCTbIO OTrOHseTcs. B 3TOM
mpolecce MPOUCXOJUT HENPEphIBHOE HM3MEHEHHE COcTaBa MAapoBOW M KMAKOW (a3, a Takxke
TeMrepaTypsl otOopa mapoB. [Ipu HempepbIBHOW NEperOHKE MPOIYKT HENPEephIBHO BBOIAT B
neperoHHslii anmmapatr. IIpu 3ToM OOBIYHO pasleleHHe MapoBOM W KHUIKOH (a3 MpoUuCXOIUT
OJJHOKpPAaTHO, MOATOMY TaKOH MPOLECC HA3bIBAETCSI OHOKPATHONW NMEPErOHKONW MM OJHOKPaTHBIM
ucnapeHueM. B aTom mpouecce obpasyromascs naposas (pa3a octaercsi B paBHOBECUU B CMECH C
KHUJAKOM 10 YCTaHOBJEHHS KOHEUHOW (3amaHHOM) Temmeparypbl. das3bl paszzmensdrorcs mocie
YCTaHOBJIEHUsI 9TO TeMIepaTyphbl.

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

IIpsamast neperonka HegpTu

OOBIYHO ITpoLECC TPOCTOM NEPErOHKH MPOBOJAT NEPUOINUECKH; B IIPUHIUIIE 3TOT IPOLIECC
MO’KHO OPraHU30BaTh U HENPEPHIBHBIM.

[Tpu nepuoauvecKkoil neperoHke KUIKOCTh MOCTENIEHHO UCTapsieTcs, 1 00pa3yroluecs pu
9TOM Hapbl HEMPEPHIBHO YAAISIOTCS U3 CUCTEMbl M KOHACHCUPYIOTCS C MOJYyYEHHEM JAMCTHILIATA
(iHOrA 9TOT TmWpoIecC Ha3bBAlOT NpocToll muctuusinuen). [lpm sToM  comepikanume
Huskokunsen gpakuuu (HK) B ucxoqHol ®UAKOCTH YMEHBIIAETCS, YTO IPUBOAUT K CHUYKEHUIO
conepxkanusg HK B nuctmisate — B Hayane neperonku cogepkanne HK MakcumanbsHO, a B KOHIE
nporecca — MUHUMAJIbHO.

[Ipoctyto neperoHKy MO>KHO NMPOBOAUTE MPU aTMOCHEPHOM JaBICHUN WIIU MO/ BAKYyMOM
(ISt CHMDKEHUsI TeMIlepaTypbl meperoHku). s momydeHus HYXKHBIX (pakiuil (MiaM pa3HOro
COCTaBa JUCTUJUISATA) IPUMEHSIOT (PpaKIMOHHYIO, WIIU APOOHYIO, IEPETOHKY.

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, Mcmonb3yercs B
KayecTBe KOMIIOHEHTa MOTOPHOI'O TOIUIMBA JJISi PEaKTUBHBIX W JU3ENbHBIX JABUTaTeNei, s
OBITOBBIX HYX]I (OCBETUTENLHBIN KEPOCHH).

3. TazoitneBas dpaxmus (270-350°C) conepxut yrieBogopoabl Ci6-Czo, MOXKET OBITH
UCIIOJIb30BaHA B KAueCTBE KOMIIOHEHTA [IU3EIBHOIO TOIUIMBA, a TAK)XKE B KAa4ECTBE ChHIPbS MJIS
KPEKHHTIA.

4. Ma3zyt — He(dTsHOM ocTaTok, kurmsimui Beime 350°C. Pa3ronka masyra Ha (pakiuu
OCYLIECTBIIIETCA B BAaKyyMe€ Ul IPENOTBPALICHUS €ro TEPMUYECKOro pasioxkeHus. IIpu stom
HOTy4YaroT TEXHUYECKHUE MAaclia: COJSIPOBOE, TpaHC(HOpMATOPHOE, 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 1i1s ieperoHku
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 B3Bemennyo om0y mnoMemaroT
OoTUIBTPOBAHHBI  HEDTENPOAYKT M CHOBA B3BEIIMBAIOT [JIsI  ONPENEICHUS]  MAacChl
Heprenpoaykra. B konly momemaror kumenku. [Ipu mpocToii meperoHke TePMOMETpP CIEAyeT
MOMEIIATh TaK, YTOOBI BEPXHsIsl TPAaHUIIA PTYTHOTO MIAPHKA HAXOUIaCh HA YPOBHE HIDKHETO Kpast
oTBepcTHsl OTBOHOM TpyOKu. Ilocie Toro, kak ycTaHOBKa JJIsl IEPETOHKH MOJIHOCTBIO cOOpaHa,
MOJICTABIISAIOT HarpeBaTeNbHBIN mpubop. Kaxkayro gpakinio OTTOHSIIOT B OTJENbHBIA 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

21



2. [To 3HaueHusM cpemHel TeMIlepaTypbl PaCCUUTBHIBACTCS CPEAHHM MOJEKYJISIPHBIN
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 (PpaKIiu, 3aKphIBaeTCs MPOOKOH M B3BemMBaercs. [1o pa3HOCTH HaXOIUTCS
Bec kuaKocTH. [I1oTHOCTE paccuuThiBaeTcs o hopmyre

. MaccCa FHHIKOCTH

Py =

00BEM HUIKOCTH

[IpuBenenue 3HaueHusi MIOTHOCTU K Temmeparype 20°C, ecnu TemrepaTypa U3MEpPEHHS
cymiectBeHHO (Ha 5-8°C u Oosnee) otnuuaercs ot 20°C, o dhopmyiie
pi® =pity-(t—20)
4. OreHka cocraBa (GpakIiy MO TUNIOTHOCTH M MOJICKYJISIPHOW 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

Hcnone3ys mosydeHHbIE B 1.2 3HAYEHUSI CPEIHEH MOJEKYISPHOU Macchl, pAaCCUUTHIBAIOT
IUIOTHOCTh (PpakUuii M CPaBHUBAIOT C PACCUYUTAHHON IO MPUBEICHHBIM IJIi Pa3HBIX KJIAcCOB
yriaeBoaopooB  (opmynam. JlemaroT npeaBapuTENbHBIA BBIBOJ O cocTaBe (pakuuid (o
npeo0IalaHuu YTIIEBOOPOIOB OMPEIECIIEHHOT'O CTPOCHHUS).

5. Omnpenenenye noka3artes MPeJIoMIICHHUS PpaKIUu.

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 (hpakivy MO MOKA3ATEII0 MPEIOMIICHUS U MOJIEKYJISIPHON Macce.
J171st pa3HBbIX KJIACCOB COSAMHEHUH M3BECTHBI CIIEAYIOIINE (OPMYJIbI:

M 9,591
cng = 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 yznenbHON 1 MoJeKyJIsipHON pedpakiuy o popmysiaam
nh-1 1 nh—-1 M
r=2—.2, M =—2—-=
npt2 p npt2 p
8. Pacuer pedpakromerprueckoil pa3sHOCTH (MHTEPLENT peppakiun) o Gopmyie
i)
r 20 Pa
Ri =np — -
9. Orenka cocraBa (ppakiMy 1O HHTEPIENTY pedpakiinm.

[TpoBoauTcs mo 3HaveHusiM: ankanbl: Ri = 1,0461; nadrensr monouukanueckue 1,0400;
Hadrensl noymuuknueckue 1,0285; moHomukandeckue apeHsl 1,0627.
10. Pe3ynbTaThl 0POpPMIISIFOTCS B BU/IE TAOIHUIIBI:

Tabnuna 9 - CoiicTBa MPOAYKTOB (PPaKIIMOHUPOBAHUS

N ¢ Macca MaccoBas
o cpr 20 20 i

o n, o) \Y I RI | dpaximn, | noms dpaximn,
bpakiuu C - %
1
2
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11. [MocTpouth rpaduueckue 3aBUCHMMOCTH: MOJICKYJISIPHOW MAacChl, MOKa3aTels
IPEIOMIICHHSI, TUIOTHOCTH OT MAacchl ()pPaKIUHU, CUUTAsi TOUYKOH Ha ocu X CPETHIOK TOUKY ISt
JTAHHOM (PpaKIuu.

Craenatb BBIBOJ O IPUMEPHOM COCTaBe (paKInii.

JlabopatopHas pabora Ne7 «Onpenenerue cepbl B HePTsIX M HEDTEMPOIYKTAX

B cpipbix HeTsX cepa comepKHUTCS TIaBHBIM 00pa3oM B BHUJE OPraHUYECKUX CEPHHUCTHIX
COEIMHEHUH, a B JUCTHIUIATAX M B TOTOBBIX HE(PTENPOMYKTaX OHA MPHCYTCTBYET KaK B YHCTOM
BHJIE, TAK M B BUJE CEPOBOAOPOAA U OpraHMyeckux coequHeHui. IlosBieHue cepoBopopoaa u
ceppl B He(PTENPOAYKTaX OOBSCHIETCS YAaCTHYHBIM PA3NIOKEHUEM OPraHUYECKHX CEPHHCTBIX
COEIMHEHUH MTpU TEPMHUUYECKOM BO3CHCTBUU B MpoIllecce MepepadoTKH, MPUIeM OCHOBHYIO MaccCy
MPOJYKTOB paclajia COCTaBISIET CEPOBOJIOPOJ, B PE3YJIbTaTe OKUCICHUS KOTOPOro oOpasyercs
cepa.

B Hedrenmpomykrax MOTYT COIEPKAThCS CEPHUCTHIC COCNUHEHUS, MOSBIISIOIINECS B
pe3ysbTaTe OUYUCTKUA HEe(TIHBIX AUCTUIUIATOB. K HUM OTHOCAT KHCTbIEe U cpefHue 3(upbl CEpHOM
KHUCIIOTHI M CyIb(POKHUCIOT. CEpHUCTBIE COSAMHEHHS SBIISIOTCS HEXKENAaTeIbHBIMA KOMIIOHEHTAMH
HedTH; B pe3ylbTaTe MX pachaja BBIICISETCS dJIEMEHTapHas cepa, CHIBHO KOPPO3UPYIOIas U
paspymatomas  anmapatrypy. CepHHCTbIE COEIMHEHUS HEXKENaTeNbHI W B TOTOBBIX
He(TENpPOAYKTaX, TaK KaK HEKOTOpble M3 HHUX O0JaJaloT BBICOKOW KOPpO3UpPYIOLIEH
CIOCOOHOCTBIO  JaXkKe TpU HHU3KUX Temmeparypax. [loaTomMy HEOOXOIMMO MPOBOIUTH
CHUCTEMAaTUYECKUIN KOHTPOJIb HEPTEIPOYKTOB HA COJIEPIKAHUE CEPHI.

Crocobsl ananmm3a HepTH M HEDTENPOAYKTOB HA COJEP)KAHHME CEPHHUCTBIX COCIMHEHUM
MOXXHO pa3OWTh Ha TPHU TPYIIIbI: KAYECTBEHHBIE CIIOCOOBI ONPENEICHUs COACPKAHUS aKTHUBHBIX
CEpHUCTBIX COCAMHEHHUH, KOJIMYECTBEHHBIC CIIOCOOBI OMPENCIICHUS CyMMAapHOTO COJEpKAHUS
CEPHUCTBIX COCTMHEHUM, KOJTMUYECTBEHHBIE CITIOCOOBI OMPEIETICHHS OTICIBHBIX KJIACCOB CEPHUCTHIX
coequHeHnil. KauecTBeHHBIE CIOCOOBI OMPEEIeHUs] AKTUBHBIX CEPHHUCTHIX COCAMHEHUH IUPOKO
WCIOJIB3YIOT B TPAKTHKE MPOU3BOJACTBA W TpuMeHeHus HedrempomykToB. Haunbonee
pacnpoCTpaHEeHHBIMUA CIIOCO0AMU KAa4ECTBEHHOTO OIMPEACIICHUSI AKTUBHBIX COCIMHEHUM Cepbl
SIBJISTFOTCSI Tpo0a Ha MEIHYIO TJIACTUHKY U PTyTHas Mpooa.

KonuyectBeHHbIE CIIOCOOBI OmpeneneHust cepbl JAensaT Ha JBe rpymnmbl. CrocoObl mepBoi
TPYNIBl CIYXaT JJI OMpEACNICHUs CONIEpP)KaHMsl Cephl B CBETIBIX HEPTEMpomyKTax: OCH3MHE,
JIUTPOMHE, KEPOCHHE, PEAKTUBHBIX U AU3EIBHBIX TOIUMBaX. CIIOCOOBI BTOPOH TPYIIIBI CITYKAT JIS
OTIpENICTICHHSI COJICPYKAHUS CEPhl B CMa30YHBIX MaciaX, KOTeIbHBIX TOIJIMBAX, TYIPOHAX U JPYTHX
He(TenpOayKTax.

[TpubGopbl, peakTHBBI, MaTepUalbl: TEPMOCTAT, HIUMIbI, MEIHBIC TIACTHHKH, CTCKJITHHBIC
IPOOHPKH.

ConepxaHue cepbl HOPMUpPYETCS Uil BCEX BHUIOB TOIUIMBA, WX KOMIIOHEHTOB,
OCBETHUTENbHBIX KEPOCHHOB, OCH3MHOB-PACTBOPUTENIEH U HEKOTOPHIX HeTIHBIX Macen. Haubomnee
KECTKHE HOPMBI TI0 COJIEP>KaHUIO Cepbl YCTAHOBJICHBI JIJIs1 KapOIOPATOPHBIX M PEAKTUBHBIX TOIUINB
u OensuHoB-pactBoputeneit (0,02—0,1%). CpenHee mojoKeHHE 10 3TOMY ITOKA3aTEI0 3aHUMAIOT
TpaKTOpHBbIE KepocuHbl M nusenbHble TommBa (0,2— 1%). Haubombiiee copepskaHue cepbl
nonyckaercs B KotenbHoM TorumuBe (0,5-3,5%); mosToMy CKUTaHHWE CEPHHUCTBIX Ma3yTOB
IPOBOJAT IO CHENHMAIbHBIM HHCTPYKIHMSAM BO U30€KaHHWE OTPABJICHHUS MEpCOHANa JBIMOBBIMU
razamu. CneyeT OTMETUTh, YTO JI1 HEKOTOPBIX CHEIHAIbHBIX Macen (TpaHchopMaTopHbIe, A
TUIOUIHBIX Tepefad, A KOpoOOK mepenad W pPYJIEBOrO yIpaBieHUs) M Ui CMa304HO-
OXJIAKIAIOMIEH JKUIKOCTH CYibpodpe3os HOpMHUpYeTCS HE BBICIIMK, a HHU3IMIMA Tpeaes
copepxkanus cepel (He menee 0,9-1,7%), Tak Kak MPHCYTCTBUE CEPbl B ATUX HEPTEPOAYKTaX
yIy4IIaeT ux CuenuuuecKue CBOMCTBA (JIMMTKOCTh, MACIISTHUCTOCTB ).

Conmepxanne  cepoBOJOpO/AA -  KauecTBeHHass mpoda. OTCyTCTBHE  CEpOBOAOPOAA
HOPMHPYETCSI ISl pEaKTHUBHBIX, JU3EIbHBIX M KOTENbHBIX TOIUIMB. Co/epikaHue MepKamnTaHOBOU
Cephl JUIS Pa3HBIX COPTOB PEAKTUBHBIX TOILIMB JODKHO OBITH He Oomee 0,001 — 0,005%, a ms
JM3ENIbHBIX TONIUB - He 6onee 0,01%.
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VcnpiTanue Ha MEAHYIO MJIACTUHKY - KadecTBEHHas Mpo0a Ha CBOOOIHYIO Cepy U aKTHBHBIE
CepocofiepKallie COCAMHEHUS. JTO HCHBITAHHE Ha KOPPO3UI0 MEIHOW TMIACTHHKHU JOJIKHBI
BBIJIEPKUBATh KapOIOPaTOPHBIE, PEAKTUBHBIC U TH3EIbHbIC TOILTUBA.

Jns WchbITaHUs TPUMEHSIOT OTHUIM(OBAHHBIE TUIACTUHKH W3 3JEKTPOJIMTHOW Meau
pasmepoM 40%x10%x2 mm. IlIacTMHKW TPOMBIBAIOT CHOUPTOM HJIM 3(PUPOM M BBICYIIMBAIOT Ha
¢unpTpoBanbHON Oymare. HeduiabTpoBaHHBIM HUCHBITYEMbIH He(TEHIPOAYKT HAJIUBAKOT B
npobupky Beicotoit 140 — 150Mm u guamerpom 15 — 20MM IprEMEPHO /10 TTOJIOBUHBI €€ BBICOTHI U
TyJa e MUMIIaMH OMYCKAIT MOATOTOBJIEHHYIO MEIHYIO IJIACTUHKY. [IpoOMpKY 3aKpbIBarOT
poOKO U MOMEIAIOT B BOJSIHYIO OaHI0, HarpeTyto 10 50°C. YpoBeHb BOAbI B OaHE 10JDKEH OBITH
BBIIIIE 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 TUIACTUHKA XOTS ObI B OHOM U3 MapauleIbHBIX P00 MOKPHLUIACH YEPH BIMH,
TEMHO-KOPUYIHEBBIMHU WJIH CEPO-CTANBHBIMH HAJIETAMH U MISATHAMH, TO HEPTEIIPOYKT CUNTACTCS HE
BBIJICP)KABIINM HCIIBITAHUS U OpaKyeTcs.

Jlaboparoprast pabora Ne® «OnpeneneHre MUHEPATbLHBIX KUCIOT U IIEIOYEN)

Kucnornocts He(TENPOAYKTOB OYTH BCErJa 00YyCIOBJIEHA IPUCYTCTBUEM CEPHON KHCIIOTBI
WIM €€ MPOM3BOAHBIX (CyJIb(OKUCIOTHI, KUCiIble 3QUpbl cepHOM KkuciaoThl). lllenounocts B
ocHOBHOM oOycioBimBaercs npucyrcrsueM NaOH u Na,COs.

CB0OOHBIE KUCIIOTHI U ILEJI0OYU MOT'YT 00pa30BaThCs U MPU IPUMEHEHUU HEPTEIPOyKTOB.
Ecnu B HedrenpoaykTe coaepxarcs Colu Cyab(POKUCIOT, KUCIBIX 3(UPOB, HAPTEHOBBIX KUCIOT U
MOJIOOHBIX COEAMHEHUH, TO MPHU JEHCTBUU BBICOKMX TEMIEpaTyp WM Biaru (FUAPOIN3) MOTYT
00pa30BaThCsl KUCIbIE U ILEIOYHBbIE BELIECTBA MHHEpAJLHOrO Xapakrepa. KucioTsl, menoduu u
MUHEpaJbHbIE COJM B HEPTENPOAYKTaX SIBISIOTCS HEXEJIATEIbHBIMU IMPHUMECSIMH, TaK KaK OHU
BBI3BIBAIOT KOppo3uio amnmapaTypbl. lloaTomy He(pTenpoayKThl HOJDKHBI HEPUOTUUYECKU
KOHTPOJINPOBATHCS HA COAEPXKAHUE KUCIIOT, IEJI0YEH U COJIeH.

KonnuectBeHHOE copepikaHue B HEPTENpPOIYKTaX KHUCIOT XapaKTEPU3YeTCsl KUCIOTHBIM
YHCIIOM, a IIeT0Yel — HIETOYHBIM YHCIIOM.

Kuciornoe 4ucao. /[ns KOIMYECTBEHHOM XapaKTEPUCTUKU CMECH KHCIJIOT, MMEOLIUX
HE3HAUUTEIbHYIO PA3HUIly B (PU3MYECKUX W XMMHYECKHX CBOICTBAX, a TAaKXKe B TeX CIydasx,
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 uucnom Ha3pIBalOT KOJUYECTBO MWJUIMTPAMMOB €IKOTO Kasd, HE0OXOAMMOe
JUI HEWTpanu3aluu CBOOOAHBIX KHCIOT, COAEpXalMXcs B | 2 aHaJIM3MpyeMoro BelIecTBa.
KucnorHoe 4ucino oOBIYHO ONPENENSIOT ISl KUPOB, Macell, CMOJI U JAPYIHMX BEIIECTB U OHO
CIIy’KAT XapaKTEPUCTUKON KauyeCcTBa FOTOBOM MPOMYKLIHH.

ITpuOopbl, peakTHBBL, MaTepuajbl: JAEIUTEIbHAs BOPOHKA, OSJIEKTPOIUIMTKA, OEH3HH,
KEPOCHH, JIUTPOMH, JTUCTUILIMPOBaHHAs BOAA, MHAUKATOP — METUJIOBBIN OPaHKEBBIN, MHAUKATOP —
¢denondraneun (puc. 12).

Cy1HoCTb OnpeeeHus: BOAOPACTBOPUMBIX KUCIIOT U LIEJI0UYeN 3aK/II04aeTcs B U3BJIEY EHUU
UX U3 UCTBITYEMOI0 HE(PTENPOIYKTa B BOJAHYIO BBITSDKKY U B IIPOBEPKE €€ HHINKATOPaMHU.

[Tepen ompeneneHreM UCHBITYEMbIH HEPTENPOLYKT TLIATEIbHO B30aITHIBAIOT B TeueHHUE 3
MUH B CKJISTHKE, 3aIll0JIHEHHOU He Oosiee ueM Ha ¥4 ee o0beMa. Bsizkue u napauHUCTbIE IPOJLY KThI
npeaBapuTeNbHO HarpesaroT 10 40-50°C.

B nenutensHyr0 BOpoHKY HaimuBaroT S0 MJ HCHBITYEMOrO MpOJyKTa, momorperoro g0 70-
80°C, u 50 mn aucTMITMpoOBaHHOH Bombl, mojorperoif no 70-80°C u mpoBepeHHON Ha
HeifTpanbHOCTh. [Ipu onpeneneHry BOAOPaCTBOPUMBIX KUCIOT U IIeNo4Yei B OEH3UHE, TUTPOUHE,
KEpOCHMHE M TOIUIMBE Ul PEaKTUBHBIX JBUTATeNeld 3TH HE(PTENpPOAYKThl HE IOJOIPEBAIOT.
Conepxumoe NeTUTEIbHOI BOPOHKM B T€UEHHWE 5 MHUHYT MHTEHCHUBHO B30aJTHIBAIOT U 3aTEM
CMECH Jal0T OTcToAThCs. [1ociae 0TCTost BOAHYIO BBITSKKY HAJMBAIOT B JIBE IPOOUPKH, 10 1-2 M1 B
KaXKIYI0.
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Pucynok 12 — IIpubop aist onpeaeneHus coaepkanus B O€H3MHE BOJIOPACTBOPUMBIX KU CIIOT U
LIEJIOYEH:
1 — BoHAas BRITSKKA, 2 — OSH3MUH, 3 — IenuTeNbHas BOPOHKA, 4 — KpaH,
5 — mumeTkH, 6 - MpoOUpKH

B omny mnpoOupky mnpubaBisaoT 2-3 KaluMm pacTBoOpa METHUIIOBOTO OpPAHXKEBOTO H
CpaBHUBAIOT OBCT HCHBITyeMOﬁ BOﬂHOﬁ BBITAXKKHU C IBETOM I[PICTPIJTJTI/IpOBaHHOI}'I BOJbI TAKOI'O K€
o0beMa, HaJUTOH B TPEThIO MPOOUPKY, B KOTOPYIO TakKe A00aBICHBI 2-3 KaIrljld METHJIOBOTO
OpaHKXEBOI'0.

OKpaI_HI/IBaHI/Ie HCHBITyeMOﬁ BOI[HOI71 BBITAXKKHU B pO3OBBII>i 500050 OpaHX(eBO-KpaCHBIﬁ OBET
YKa3bIBA€T HA HAJINYHC B He(bTerOIIYKTe BOAOPACTBOPUMBIX KHCJIOT.

Ecau xucnor B Heq)TerOIIYKTe HE O6H3py>KCHO, IMPOU3BOJAT HCIBITAHHUC HAa HAJIUYHC
BOJIOPACTBOPUMBIX IIieI04ei. J[J11 3TOro Bo BTOPYO MpOOHMPKY M00aBIISIIOT 2-3 Karuid pacTBopa
¢denondranenna. OKpallMBaHHE BOJHOW BBITSDKKM B pPO30BBIA  ((PHOIETOBO-PO30OBHIN) H
MaJMHOBO-KPACHBIN I[BET YKa3bIBA€T HA MIEIOUHYIO peakiuto. [Ipu oTcyTcTBUU 1Ienoyen BoHAS
BBITSKKA LIBETAa HE U3MCHUT UJIK CJICTKa rnmooeeer.

JlabopartopHas pabora Ne9 «Onpenenenne HOQHOr0 ¥ OPOMHOI0 YHCEIDY

Hanuuue HEHACBHIICHHBIX COENMHEHUH B He(PTH HE3HAYMUTENBFHO, HO B IMPOIYKTAX
HedTenepepadOTKH MOXKET ObITh 3HaYuTEeNbHBIM. Cozep)kaHue HEHACHINIEHHBIX COSNWHEHUH B
JKUpax U CMOJIaxX SBJISIETCA OJHUM M3 BaXXHEWIMX IOKa3aTened ux KadecTBa. HeHaChIIEHHOCTh
XapaKTepU3yeTcs: HOJHBIM UM OPOMHBIM YHCIIAMHU.

Monnoe umcio. MonHoe 4mcio MOKas3hBaeT, CKOJIBKO IPAMMOB TajoMAa B Mepecdyere Ha
ron moxer npucoequHuThes K 100 r nanHOrO Bemecrsa. OnpeneneHre HOAHOro YHUCiaa OCHOBAHO
Ha TOM, YTO HCHACHIIICHHbIE aMu(aTUUECKue COCAMHEHHUS JIETKO MPUCOCTUHSIOT IO MECTY
paspbiBa JBOMHOW CBSI3M MOJIEKYJy Tanouaa. IIpu 3ToM Xxyop w1 OpoM YacTHYHO BCTYMAIOT B
peakiuio 3amenteHns. Moy ske BCTyNmaeT B peaKIio MPUCOSIMHEHHs OueHb MeUIeHHO. [ToaToMy
JUISL OTIpeJIeNIeHHs] CTENIeHU HEHACHIIIEHHOCTH MPUMEHSIOT CMEeCh TajoMI0B: XJIOp — Hoa, OpoM —
WO/ UM MOJHOBATUCTYIO 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
bpomHuoe umcio. [ omnpeneneHusl ABOMHBIX CBSI3€M B HENPEAEIbHBIX COEIMHEHUSIX
HCIIOJIL3YIOT PEAKIIMIO TPUCOSAMHEHHS OpoMa;
R—CH=CH—|R1 + |Brz —- R—CH—CH—R;
Br Br
K ucneiryemMomy BeliecTBy MPHIMBAIOT OMPEACICHHOE KOIMYECTBO PacTBOpa OpoMa M IO
OKOHYAHUH PEAKIIUHU OMPENEIIIOT OCTATOK OpoMa HOJOMETPUUECKUM TUTPOBAHUEM TI0 PEAKIUSIM
Br, + 2Kl = |, + 2KBr
o + 2NazS,03 — 2Nal + NaS406
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ITo xommuectBy Opoma, 3aTpayeHHOMY Ha OpOMMpOBAHHUE, BBIUUCISIOT COJEp)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 YUCTbIM OpoM JIErKOJETyuynid U YaCTUYHO BCTYHAET B PEAKIUIO 3aMEIleHUS, TO
Juis OpoMupoBaHUsl NpUMEHSIOT Opomua-6pomatHelii pactBop (SKBr + KBrOs) umm pactBop
OpoMa B METWJIOBOM CHHUpPTE, HACHIIIEHHOM OpOMHUCTBIM HaTpueM. B 3ToM pactBOope Opom
HAXOAUTCS B BUJE MOJIEKYJISIpHOTO coefrHeHus ¢ OpomucteiM HatpueM (NaBr-Brz) u mostomy He
BBI3bIBAaCT HHUKAKUX IMOOOYHBIX pEaKIHMi 3aMelIeHHs WU OKHUCICHMs, HaOII0AaroIuXcs IS
pacTBOpoB CBOOOHOTO Opoma.

[prOopkl, peakTUBBI, MaTepUasbl: cupTo-3dupHas cmeck (1:1 mo odwvemy), itox (0,2 H.
pactBop B criupte, THOCYIb(aT HaTpus (0,1 H. pacTBOp), UHAUKATOP Kpaxmal.

Hagecky BemectBa okoino 0,1-0,2 r, B3aTyto ¢ Tounoctsio 70 0,0002 r, moMenaoT B CyXyro
KOHMYECKYI0 KOJOy eMkocTbto 500 M1 ¢ mpUTepToll CTEKISHHOW NpPOOKOH MM XOpOILIO
MIOJIOTHAHHOW pe3nHoBOoW. B komby BHocat 10 i cnupro-3gupHOM cMecH U cllerka
IIepeMEIIMBAIOT JI0 TIOJIHOTO pacTBOpeHMs BemiecTsa. [locie pacTBopeHMsl BeliecTBa JO0aBISIIOT
20 mn 0,2 H. cOUPTOBOrO pacTBOpa HoOIa, MEPEeMEIIMBAIOT W OBICTpO BiMBAOT 250 M
JUCTUIMPOBAHHOM BOJBI, KOJOY IJIOTHO 3aKpbIBAIOT INPOOKOH M, MpUIEpKHUBas €€ PYyKOH,
SHEPrUYHO BCTPSXUBAIOT, U Cpa3y K€ TUTPYIOT U30bITOuHbIN Hox 0,1 H. pacTBOpoM THOCY/b(aTa
Hatpus. [lepsbie 10-15 M pacTtBopa THOCyIb(haTa HATpUs TUTPYIOT OBICTPO, a 3aTEM C OOBIYHOMN
st THocynb(paTa ckopocthio. [lox koHen TuTpoBaHus npubOaBisioT 2-3 ma 1%-Horo pacrBopa
KpaxMmaja U TUTPYIOT IIPH 3HEPrUYHOM BCTPSIXMBAHUU /10 TTOJIHOTO MCUE3HOBEHMSI CUHEH OKPACKHU.
[TapamienbHO CTAaBST KOHTPOJBHBINA OMBIT C TEMU K€ PEaKTHBAMHU U B TEX K€ YCIOBUSX, 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,

M3PAcX0JI0BAaHHOE Ha THTPOBAHHE OCHOBHOTO OMbITA, MII; TNays,04/1, = TATP THOCYJIb(aTa HATPHs

o Moy, T; J - HaBecKa UCCIelyeMOoro BEIIecTBa, I.

Omnpenenenne OPOMHOrO YKcia

[pubopsl, peakTHBbl, Matepuanbl: Opom (0,1 H. pactBOp), THocynsdpar Hatpus (0,1 H.
pactBop), omaucthiii Kanuit (10%-Hbli pacTBOp (CBEKESMPUTOTOBICHHbIH ), Kpaxmall.

Hagecky uccnemyemoro BemectBa okono 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 NMPOOKOI U OCTABISIIOT B TeMHOM MecTe Ha 30 MuH. 3aTeM
no6asnsator 10 mim 10%-Horo pactBopa HoaMcTOro Kaius, HEpEeMEIIUBAIOT W TUTPYIOT
BelaenuBIIMiica ox 0,1 H. pacTBopoM THocyinb(paTta HaTpus. Ilepen okoHUaHMEM TUTPOBAHUSA
N00aBISAIOT PacTBOP KpaxMaia M THUTPYIOT 10 MCUE3HOBEHMs CHHEW OKpacku pactBopa. Ilapai-
JIEJIbHO CTABAT KOHTPOJIbHBIN onbIT. BpoMHuoe uncio (bY) Beraucistor no gpopmyse

(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 OmbITa, MJ; V2 - komuuectBo 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. CBoiicTBAa :KMAKNX METAHOBBIX YIJI€BOJA0PO10B
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 mpoOupku HamuBaroT mo | il H-TekcaHa. B mepByro mpoOMpKy K H-TeKCaHy
npubasistoT 0,5 M 6pomHOI Boabl. O0eclBeUMBAHUS HE IPOMCXOUT, T.€. B OOBIUHBIX YCIOBHSX
H-TeKcaH ¢ OpomMoMm He pearupyer. Bo BTopyro npoOMpKy K H-rekcaHy npuimBaroT 0,5 i
KOHILICHTPUPOBAHHOM CEpHOM KHUCJIOTHI, a B TpeTbio — 0,5 MJI KOHIEHTPUPOBAHHOM a30THOM
kucnotsl. ConepyxuMoe MpoOUpPOK BCTpsAxuBaroT. HaOmrogeHus 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 ¢ KOHUEHTPUPOBAHHBIMU
KHCJIOTAMH.

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

2. [lonyyeHune U CBOMCTBA 3THJICHA

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

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

CH3CH,OH —>t CH,=CH, + H,O
H,SO4
3apaHee roToBST JBE NPOOUPKH, 3alI0JHEHHBIE Ha 2/3 oObemMa GPOMHOI BOJOI U pacTBOPOM
nepMaHranara kanausg. Kak Toiabko M3 ra300TBOJHOW TpyOKM HAuMHAET BBLIAEIATHCA ATUJIEH,
OIlyCKAIOT IOOYEPETHO Ta300TBOAHYK TpPYyOKYy B 3Tu mNpobupku. HempenenbHblil xapakrtep
9TUJIEHA TPOSBIIsIETCS B OBICTpOTE €ro OpoMUpOBaHUS U OKuciIeHus. bpomHas Bona
00eCIIBEYMBACTCS, TAK KaK OpOM MPUCOSANHSETCS K ATHIICHY:
CH,=CH, + Br, —> Cl:Hz_Cl:HZ
Br Br
[Tpu okucieHHH 3TUJIEHA PACTBOPOM IEpPMAaHraHaTa Kajus oOpa3yercsl STUJICHIJIMKONb, B
pe3ysbTaTe Yero TaKkXKe MPOUCXOAUT 00eClIBEUMBAHHUE PACTBOpA:
CH,=CH, + H,0 + [O] ——> ?HZ_?HZ
OH OH
Otu nBe peakuuu (obecrBeurBaHUE OpPOMHOI BOJBI M pacTBOpa IEepMaHraHaTa KaJus)
UCIOJB3YIOT KaK KauyeCTBEHHbIE peaKkIUH, IO03BOJSIOMKE OOHApYy)KUBaTh HeNpeaebHbIe
YTJI€BOAOPO/IbI B HEPTEMPOIYKTAX.
3ateM, He MpeKpallas HarpeBaHus MPOOUPKU CO CMECHIO CIIUPTA U KUCIIOTHI, Ta300TBOIHYIO
TpyOKy IMOBOpPAuYMUBAIOT OTBEPCTUEM BBEPX M MOPKUTAIOT BBIACISIONIMNICS STHIICH. DTUJICH TOPUT

Ooitee SIPKUM IIJIAaMCHEM, Y€M MCTAH.
CoHy + 20, ———>CO, + C+2H,0

3. CBoIiCTBA KHIKHX AJIKEHOB

Jns uccrnenoBaHusi CBOMCTB JKUJKHMX AJIKEHOB BO3bMEM T'€KCEH-1 M MOCMOTpUM, Kak OH
pearupyer ¢ KUCJI0TaMU U TaJIor€HaMH.

B nBe mpobupku HamuBaroT mo 1 mi rekcena-1. B mepByro mpobupky nobGaBnstor 1 mu
OpOMHOI BOJIBI M BCTPSAXHUBAIOT COAEPKUMOE MPOOUPKH, MPU ITOM HAOIIOAAETCS MCUE3HOBEHUE
OKpAacKH, T.e. TeKceH-1 mpopearupoai ¢ 6poMom:

CH,=CH-CH,CH,CH,CH3 + Bry ——> (I:HZ_CI:H_CHZCHZCHZCH3
Br Br

Bo Bropyro mnpobupky Kk rekceHy-1 mobaBmsror 1 mim koHm. H2SOs m ocToposkHO
BCTpsixuBaloT. HaOmomaercss pazorpeBaHre CMECH B MPOOMPKE M TIOTHOE CMEIICHUE CIIOEB.
[Tomygaercst ankuicepHbIid 3Up, pACTBOPUMBIiA B CEPHON 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 MMPUKAIMBIBAIOT HECKOJIBKO
Karenb BOJbI U OBICTPO 3aKPBIBAIOT MPOOUPKY MPOOKOH ¢ Tra300TBOAHON TpyOkoii. B mpoOupke
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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. 3aTem
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 oxny npobOupky nomemaror 1 mi GeH3ona, B aApyryro — 1 Mia toiyona. B kaxnyro us
pobupok no0aBistoT 1o 1 Ml pactBopa Opoma B xjopodopMme M BeTpsxuBaroT. [Ipobupku
HarpeBaroT Ha BOJSIHOM OaHe. bpomupoBaHust O€H301a B 3THX YCIOBHSIX HE IPOMCXOAMT, a TOIYOI
OpoMupyeTcst - MPOUCXOIUT UCUE3HOBEHUE OKpacku Opoma. bpomupoBanue OeH301a TPOMCXOIUT
TOJBKO B NMPHUCYTCTBUU KaTajau3aTopa (»keie3Hble onwiku). Eciau B nepByro nmpoOupky 100aBUTH
KENE3HBIX OMNMWIOK, BCTPSIXHYTh M Harperb Ha BOJASHOM OaHe, TO IPOM30HIET MCUE3HOBEHUE
OKPAaCKH, CJIeZI0BATEIbHO, OEH3071 OPOMUPYETCS.

@ K-
Br
Br, — - +
© +Br, e ©/ HBr

CH, 3
r
2 + 2Br, — + + 2HBr
» Br

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

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

2) HutpoBaHue apoMaTHYECKUX YTIEBOIOPOIOB

CHauana B MpOOMPKE TOTOBAT HUTPYIOUIYIO CMECh U3 1,5 MJI KOHIIGHTPUPOBAHHOM a30THOM
¥ 2 MJI KOHIICHTPUPOBAHHOM CEPHOM KUCTOT. Pa3orpeBaronyrocsi CMeCh OXJIaxaatoT BOJIOM. 3aTeM
B TIOJYYEHHYI) HUTPYIOIIYID CMECh IOCTEIIEHHO A00aBisIOT | M O€H30Jia MPU CHUIBHOM, HO
OCTOPO’)KHOM BCTPSIXMBAaHUM M OXJIAXKJIEHHH B Bojie. llocTossHHOE BCTpsIXUBAaHHUE 3aCTaBIISET
OT/ICJIAIOIIMICS BEPXHUHN CIIOM BHOBbH SMYJLIHPOBATH B HMKHEM. Uepe3 5 MUH peakIUOHHYHO
CMECh BBUIMBAIOT B cTakaHuuK ¢ 20-30 MJ1 BOJIBI M AAIOT OTCTOATHCA. HUTPOOEH30:1 BhIIEISICTCS B
BHJIE TSDKEJIOTO JKEeJITOBATOr0 Maciia ¢ 3armaxoM ropbKoro MUHIAJIs.

O
+HNO, 130,09 g H,0
benzon Humpobenzon
['oTOBAT HUTpPYIOLIYIO CMeCh, KaK B MPEIbIAYHIEM OIbITE. B Hee mpu OXJaXIACHUU U
BCTPSIXMBAHUH T10 KAIUSIM J00aBIsIOT 1 M1 TOyosa. 3aTeM COEP)KMMOE TPOOUPKH BBUIMBAIOT B
CTaKaHYUK C XOJIOIHOU BOJIOW. Brimensercs macinooOpa3Has )KUIKOCTb, KOTOPAs SBIISIETCSI 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 peakius Ha apoMaTHYECKHUE YriIeBO0po bl ((popMoIMTOBas peaKIIHs)

ApoMaTHyecKHe YrieBOIOpObl 00pa3yroT ¢ (HOPMaIMHOM B MPUCYTCTBUH CEPHONU KHCIOTHI
SPKO OKpAIIEHHBbIE NPOAYKTbl KOHJEHCALlUU. JTO CBOWCTBO MCIOJB3YIOT KaK Kad€CTBEHHYIO
PEaKILUIO Ha MIPUCYTCTBUE aPOMAaTHUECKUX YTIIEBOIOPOAOB B HEPTEIPOYKTaX.

B dapdopoByro gameuky kanarot 4-6 Kanenb KOHIEHTPHPOBAHHON CEPHOI KUCIIOTHI, 3aTEM
npubasisiioT 3-4 karmam ¢opManuHa M 2-3 Kamik MccienyeMoro BemectBa. llpu orcyTcTBUM
apoMaTUYECKHUX YIJIEBOAOPOJIOB cMech ocTaeTcs OecrBeTHOM. IlosBieHue sipkoro KpacHo-0yporo
OKpAaIllMBaHMsI CBMJIETEIbCTBYET O HAJIMYMM apOMATUYECKMX YIJIEBOJOPOAOB B HCIIBITY EMOM
npoaykre. Bmecto (hopmamHa MOXKHO HCIIOJIB30BATh apadopM.

6. CBoiicTBa (peHosia

1) PactBopuMocTs (heHomna B Bojie

B npobupky nomemaror 0,5 r ¢enona u 5 mu Boael. CMech BCTpAXMBAIOT U JAIOT
orcrosTbes. Habmonaercs paccinoenue cmecu, (peHON MOTHOCTRIO B BOZIE HE pacTBOpsAETCA. 3aTeM
CMECh BCTPAXMBAIOT W HArpeBalOT Ha Topsued BomsHON Oane. OOpa3yromuiicss pacTBOp
pa3nuBaroT B TPU NPOOUPKHU.

2) KauectBennas peakius Ha GEHOT

B npoGupky ¢ pactBopoM ¢eHona n00aBSIOT 2-3 Kaluld pacTBOpa XJIOPHOIO Kele3a
(FeCly). IosiBnsiercst hroseroBoe OKpalMBaHue 3a cyeT 00pa30BaHUsI KOMIUICKCHON COJIH:

OH OH-FeCl,

+FeCl, ——m @
3) Ionyuenue Tpubpomdperona

K 1 mu BogHOro pactBopa ¢eHomna 1o KarmsM JA00aBisoT OpoMHyto Boay. Obpasyroieecs
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 c HeckonbkMMM KpHucTamwiamu ¢eHona nobasistor 1-1,5 mu Boasl M X
conepxumoe BeTpsixuBaroT. OOpasyercs sMmynbeus deHosna B Bojae. K obpazoBapiieiicss SMyJIbCHI
N00aBJISIIOT pa30aBIEHHbIN PacTBOP IT'MIPOKCUAA HATPUS 10 MOJIHOTO UCUE3HOBEHUS aMynbeuu. K
MOJlydeHHOMY pPAacTBOpY J00aBJIAIOT IO KaIulIM pa30aBJIEHHYIO COJSIHYIO KHCIOTY, 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 BOJE PAa3NUYHBIX KHCIOT. B TpH mpoOHUpKH MOMENmaroT HeOOIbIIoe
KOJIMYECTBO YKCYCHOM KHCIIOTHI, OCH30HHON KHCIOTBI U CMeCh HE(PTSHBIX KHUCIOT. B Kaxmyro
poOUpPKy 100aBISIOT 10 5 M1 Boxbl. [Ipu 3TOM yKCycHast KHCIoTa ObICTPO pacTBOpSETCs B BOJIE.
Ben3oiinas Kucnora pactBopsieTcsi B BOJIE TOJIBKO PU HarpeBaHuu. HedTsiHbIe KUCIOTHI B BOZIE HE
pacTBOPSIOTCSL.

2) B3aumopeiicTBre KUCIIOT CO MIEIOYaMHU

B onny npoOupky momemniaroT HeOONIbIIOE KOJTMYECTBO OCH30MHON KUCIIOTHI, B IpYryio — 1
MJI CMeCU HE(PTAHBIX KHUCIOT. 3aTeM B Ka)Ayr HpoOUpKy a00aBiisitOoT no 3-4 Kamiau pacTBopa
NaOH. CoxepxxumMoe mpoOHPOK BCTPSIXUBAIOT, TIPU 3TOM KPHCTAJLIBI OCH30MHON KUCIOTHI U CMECh
HE(TSHBIX KUCIOT PACTBOPSIOTCS B 1IEN0YHOM cioe. OOpa3yroTcsi COaM KUCIOT, KOTOPbIE XOPOLIO
pactBopuMbl B Boze. Ecinu xopomio nepemeniaTb BOJHBIM pacTBOpP IIENIOYHBIX cOjlel HEDTIHBIX
KHCIIOT, 00pa3zyeTrcs oOuiibHas eHa. DTH COJM 00J1aAat0T MOIOIIUMHU CBOWCTBAMH, T.€. SIBIISIOTCS
MBUIAMH.

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

U/ +NaOH—pU/ +H0

Ecin Ha BoaHble pacTBOpHI cojieil KapOOHOBBIX KHCIIOT MOJAEHCTBOBaTH MHUHEpPAIHHOU
kucnoroir (Hampumep, HCI), Bbigenstorcs cHOBa KapOOHOBBIE KHCIOTBI, B JAHHOM Cllydae
OeH30liHast 1 HEPTAHBIC KUCIIOTHI.

3) [Tonmy4enue cnoxHBIX 3GUPOB KAPOOHOBBIX KHUCIOT

B mpoOupky momeriaioT HeOONbIIOE KOMMYECTBO YKCYCHOKHCIOTO HATPHUS M TPU KarlIHd
STUJIOBOTO cnupTa. B peakinoHHyI0 cMech JOOaBISIIOT J1BE€ KAIlJIM KOHLIEHTPUPOBAHHOW CEepHON
KHCJIOTBI M OCTOPO’KHO HarpeBalOT Ha ropsiued BoxasHol Oane. Uepe3 HeKoTopoe Bpems
MOSIBJIIETCS XapaKTEePHbIH 3amax 3TuianeraTa (YKCyCHOITHIIOBOTO 3(hHpa):

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 mpobupky | Kammro nupuanHa, oOpaTuTe BHUMAHUE HA €r0 XapaKTepHBIN

3amax. Jlo6aBbTe 1 Karumo BOJABI — cpa3y IOJIydaercss Impo3pavHblid pactBop. JloGaBwTe eie 4
Kariy BOAblL. YOeauTech, YTO MUPUANH OUY€Hb XOPOIIO PACTBOPUM B BOJE U CMEIIMBACTCS C HEl
BO BceX oTHoEeHUsAX. CoxpaHUTe pacTBOP ISl CIAEAYIOIIEro OIbITa. [Iponenaiite
AHAJIOTUYHBIE OIBITHI C XMHOJIMHOM U KapOa30JioM.

2) OCHOBHOM XapakTep NUPUIMHA U XUHOIMHA

HanecuTe Ha MoJIOCKYy yHHBEpCaTbHON MHIUKATOPHON OyMaru Karuto pacTBOpa MUPHUIHHA.
MOHO OTMETHTB JIUIIH C1a00e MOTeMHEHUE OyMaru, COOTBETCTBYIOIIee 3HaueHu o pH okomno 7,6.
[Mupunun nposiBiser cinaOble OCHOBHBIE cBoiicTBa. IIponenmaiite aHalornyHoe OmpeneieHUe ¢
pacTBOpPOM XMHOJIMHA W 3anumuTe 3HadueHue pH pactBopa. Kakoe coennHeHue a3zora sBIsSETCS
Oonee CHIBHBIM OCHOBaHMEeM? 3amlMIINTE YpPaBHEHUS peaKUWi B3aWMOJCHCTBHS C BOJOM
MUPUJIMHA, XUHOJIMHA, U30XUHOJIMHA, aKPUIUHA.
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3) OcaxaeHue ruAPOKCHI0B METAIJIOB BOJHBIMU PaCTBOPAMHU MUPUANHA, XUHOJIMHA
[TomecTute B mMpoOUPKy 2 Karjay BOJHOI'O pacTBOpa mupuauHa u AodassTe Kammo 0,1 H
pactBopa xsopua xesesa (I1I). HememienHo BeimagaroT Oypbie XJI0mbst rugapokcua sxemnesa (I11),
mpu 3ToM obOpasyercs xjiopuj nupuauHus. [Ipoxenaiite aHanIOrW4YHBIA ONBIT C PAcCTBOPOM
xjopusa MarHusa. Hamummre ypaBHeHue peakuuil. OObsICHUTE, TOYEMY peaKIUsl MPOTEKaeT ¢
COJIBIO K€eJle3a, HO HE C COJIbIO MarHusl.
[Iponenaiite aHaJIOTHYHBIE ONBITHI C PACTBOPOM XUHOJIMHA. 3aMUIIUTE Ballld HAOJII0CHUS.
Crenaiite BBIBOJ O CHJIE OCHOBAHUM MUPUANHA Y XUHOJIMHA.
4) PactBopenue runpokcuaa meau (11) B BorHOM pacTBope NUpUIMHA U XUHOIMHA
K BogHOMY pacTBOpY MUpHIMHA OCTOPOXHO J00aBbTE MO CTEHKaM NMpoOWpkH 1 Karuio
0,02 u pactBopa cynbhata meau. OOpasyromnuiics BHavale ToIy00i 0CaJoK THAPOKCHIA MEIH
HEMeJUIEHHO pacTBopsieTcs. llosBisieTcss cuHee OKpalllMBaHUE BCIEACTBHE OOpa30BaHUS
pacTBOPUMOro B BOJE KOMIUJIEKCHOTO MEIHOIO COEIMHEHUS C MNHPUAMHOM IOJ00HO
KOMIUIEKCHOMY COEIMHEHHUIO MOHAa MEIU C aMMHUAKOM. 3alMIIUTEe ypaBHEHHE PEaKIUH, CUNTas
KOOPJMHAILMOHHOE YK CIIO MEAU PAaBHBIM 4.
[IpoBenuTe aHAJIOTMYHBIN OIBIT C PACTBOPOM XUHOJIMHA. Kakoll KOMIIJIEKCHBIA MOH MEIU
6osnee crabusen?
5) Peakuus THOJIOB C HUTPATOM CBUHIIA
K HeckompkuM KamisiM pacTBOpa THOJAa B CHHpPTE [J00aBUTh HECKOJIBKO Karlejb
HACBIIIEHHOTO CIIUPTOBOTO pactBopa arerata ceunia PO(CH3COO),. O6pa3yercs KenThlit 0cagok
MepKanTuia cBUHIA. Hanummre ypaBHEeHHE peakLUu.
6) OxucieHre MepKanTaHoB, CylIb(UI0B U AUCYIbPUI0B
B Tpu npoOupku nomemarT MepKarTaH, cyabhua 1 1ucyiabgun (Teepasie). Jlo06aBisioT B
KaXAYI0 2 Kamid 2H CEpHOM KHUCIIOTHI U 4-5 KalleJab pacTBOpa MepMaHraHaTa Kajus, COIEP>KUMOe
SHEpruyHo BCTpsixuBaloT. Eciu oOecuBeunBaHMe pacTBOpa HJET MEJIEHHO, B IPOOUPKY
n00aBsIOT 1 M1 AUCTWILIMPOBAHHOM BOJBI M HArpeBaroT 1o obOecuBeunBaHus. Hanwummre
ypaBHEHHS peaklil, y4yUTbIBas, YTO THOJ U JUCYIbQUI 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, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIE BOMPOCHI
IIpU 3allUTe OTYETA;

- MUHMMaJibHO 6 0ajyioB — 3a HEMOJIHBIA OTBET C JOMYIIEHHWEM TpyObIX OIIMOOK IMpH
OIpENIETICHUH CYIIHOCTU PACKPhIBAEMBIX IIOHATUMN, TEOPUH, SIBJICHUM.

6 cemectp:

- makcumanbHO 10 GanoB — 3a MONHBIN, pa3BEPHYTHIN OTBET HAa MOCTABJIEHHBIE BOIIPOCHI
IIpU 3allUTE OTYETA;

- MUHMMaJibHO 6 0ajyioB — 3a HEMOJHBIA OTBET C JOMyIIEHHEM TpyObIX OMHMOOK MpH
OIpENIETICHUH CYIIHOCTU PACKPhIBAEMBIX IOHSATUMN, TEOPUH, SIBJICHUM.

MuHHCTEpCTBO HAYKH U BBICIIEr0 0OpazoBanus Poccuiickoit denepanuu
HuxHEKaMCKI XMMHKO-TEXHOJIOTUYECKH MHCTUTYT ((purman) penepanisHOro
rOCY/IapCTBEHHOT0 OI0JKETHOT0 00pa30BaTEIbHOTO YUPEKICHUS
BBICLIIETO 00Pa30BaHus
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«KazaHckuil HalMOHAJIbHBIN HCCIIEI0BATEIbCKUM TEXHOJIOTMUECKUN YHUBEPCUTET»
TexHnonornueckuii GakyabTeT

KourpoJbHas padora
no pucuuiumbe 51.B.J1B.02.01 Xumus HedT 1 rasa
1 cemectp

TpeOoBaHMA K BBIITIOIHEHUIO U 0()OPMIICHUIO KOHTPOJIBHBIX
3aJaHuN

BapuaHT KOHTPOJIBHOTO 3aJlaHUsI BBHIOMpPAETCs B COOTBETCTBHM C MOPSIKOBBIM HOMEPOM
CTyJIeHTa B 0OIIIEM CITHCKE.

Ilepen TeM Kak NPUCTYNUTh K BBHINOJIHEHUIO KOHTPOJIBHOIO 33JaHMsI, CTYACHT JOJDKEH
popaboTaTh peKOMEHAyeMylo JmuTeparypy. KoHTpospHas pabora oopMisieTcs B TUCbMEHHOM
BHJIE B TETpaJsiX. Bompockl U OTBETHI JODKHBI ObITH HallMCaHbl B TOM IMOPSAKE, B KOTOPOM OHU
CTOAT B 3a7aHUM. OTBEYaTh HA BOMPOCHI CIEAYET KpPaTKO, TOYHO, HcuepnbiBatole. [Ipon3BonbHbIE
COKpallleHHsl HE JOMyCKalTcs. B KOHIE KOHTPOJIbHOM pabOThl MPUBOAUTCS  CIIHCOK
HCIO0JIb30BAHHOMN JINTEPATYPBHI.

KOHmpOJleble eonpocsl

1. YraeBogoponabl He()TH U TeTepOATOMHBIE COSIMHEHUS U MUHEpaIbHbIE BEIIeCTBa HEPTU
1.1 ITapaduHOBBIE YTIEBOJOPOIBI.
1.2 HadreHoBBIC YTII€BOAOPOIBI
1.3 ApomaTriecKkue yrieBoa0pPOIbI
1.4 OneduHOBBIE YTIIEBOIOPOIBI
1.5 JlnonedpuHOBBIC YIIIEBOAOPOIBI
1.6 Kucnopoacozaepxaiiue COeAMHEHUS HEPTH
1.7 CepHUCTBIE COEAUHEHUS
1.8 A3oTHcTBIE COEqUHEHUS
1.9 Cmonucro-achanbTeHOBBIC BEIIECTBA
1.10 MuHepanbHbIe KOMIIOHEHTHI HeTH
2. MeTtonbl pa3fieneHnss KOMIOHEHTOB HE(TH U ra3a
2.1 Knaccuduxanus MeToJ10B pa3iefieHnss KOMIOHEHTOB HE(PTH U ra3a
2.2 TleperoHka u peKTU(UKAIHS
2.3 AseoTpornHasi U SKCTpaKTUBHAs PEKTU(UKALIUS
2.4 Dxcrpakuus u abcopouus
2.5 Kpucraimmzanus
2.6 Paznenenue HepTAHBIX (ppakiuil Ha agcOpOEHTAX
2.7 KommiekcooOpazoBaHuE yriIeBOAOPOI0B HEQTH
2.8 Kapbamuanas nenapaduHuzanus
2.9 XpomaTtorpauieckre METOIbI Pa3/ieNeHus U aHaIu3a He(hTH U ra3a
2.10 Juddysus yepes meMOpaHbl
3. Ilpouecchl MOArOTOBKY U NepepabOTKU HEPTH U raza
3.1 TepMuuecknii KpEKUHT
3.2 ITuponus
3.3 KokcoBaHue
3.4 KatanuTu4eckuii KpeKHHT
3.5 Katanutuueckuit pudopMHuHT
3.6 CuHTE3 BHICOKOOKTaHOBBIX KOMIIOHEHTOB HE)TH
3.7 I'mapoouncrka
3.8 I'uipokpeKnHr
3.9 Xumuueckre MeTo1bl OUUCTKH
3.10 AncopO1IOHHBIE U KATATMTUYECKUE METO/TbI OUHCTKH

BOHpOCBI K KOHTPOJIbHBIM 3aJaHUAM
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Homep BapuanTa 1 2 3 4 5 6 7 8 9 10

Bormpoc Nel 11 1.2 1.3 14 | 15 1.6 1.7 1.8 19 | 110

Borpoc No2 210 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21

Bormpoc Ne3 35 | 34 | 33 | 32 | 31 | 310 | 39 | 38 | 37 | 36
2 cemecTtp

TpeboBaHus K BBIMOJIHEHUIO U OQOPMIICHUIO KOHTPOJIbHBIX 33/ laHUH

BapI/IaHT KOHTPOJIBHOI'O 3aJaHHus BI)I6I/IpaeTC$[ B COOTBCTCTBHUH C MOPAAKOBBIM HOMCPOM
CTyJIeHTa B OOIIEM CITHCKE.

Hepeﬂ TEM KaK HPUCTYIIUTHL K BBIIIOJIHCHUIO KOHTPOJBHOI'O 3a/laHUsl, CTYACHT JOJDKCH
popaboTaTh peKOMEHIyeMyto JuTepatypy. KoHTpombHast paboTta oopMIiIsercss B MHCBMEHHOM
BUAC B TCTpALIX. BOHpOCI)I 1 OTBCTHI AOJI’KHBI OBITH HAIIMUCAaHBI B TOM MMOpAAKE, B KOTOPOM OHHU
CTOAT B 3aaHUU. OTBeyaTs Ha BOITPOCHI CJICAYET KPAaTKO, TOYHO, UCUHCPIIBIBAIOIIIC. HpOI/ISBOJ'II)HBIe
COKpalIeHUs] HE JIONMYCKAaroTCs. B KOHIlE KOHTPONBHOI pabOTHl TNPHUBOIUTCS — CIHCOK
VICTIOJIb30BAHHOM JINTEPATYPBI.

Koumponwsnsie eéonpocut

Bapmuanr 1

1. [lepeuncaure  OCHOBHBIE  KJAcChl  KHUCIOPOACOJEPXkAIIUX  COCOUHEHUH,
MPUCYTCTBYIOIIUX B HEPTAX.

2. Kakue Bpigenstor Buabl HePTH MO XUMHYECKOH UM TEXHOJIOTHMYECKOH
kjaccupukanun?

3. CocraBbTe CTPYKTYpHBIE (POPMYJIBL:
- HaTaNNHa;
- H-TeNTaHa;
- IIUKJIOT€KCaHa;
- KCHJIONIA.

4. Ocy1iecTBHTE 1IETIOYKY MPEBPALICHU:

CsHg— C3H7Br— CsHis— CsHe — CO2

5. Kakoit 06bem OyTaHna oOpasyercs mpu KpeKuHre H-okTaHa Maccoi 160 r.?

6. Kakyto maccy OyTeHa HY>KHO B35Th JUIs IOTy4eHus OyTaHona maccoii 250 r.?

Bapuanr 2

1. UYro Takoe 11eTaHOBOE YMCIIO TOIJIMBA, YTO OHO XapaKTEPU3yeT U OT Yero 3aBUCHT?

2. UYro Takoe cpenHsas MoJeKyJsipHas Macca HeTenpoayKTa, Kak OHa MaTeMaTH4 eCKU
onpenensercs’?

3. B xakoMm arperaTHOM COCTOSIHUM IIpU OOBIKHOBEHHBIX YCIIOBHSX HAaXOAUTCA aJIKaH

CisHsz, nmaiite emy Ha3BaHue, 3alMIIUTE PEAKIIMU B3aUMOACHCTBHS €ro C XJOPOM M a30THOM
KHCJIOTOU.

4. IIpu kpekunre HedTH OOpasyercs STUIIEH, KOTOPHI MOXKHO HCIOJIB30BATh IS
MOJy4YeHUs YKCYCHOM KUCIOTHI. [[puBeauTe ypaBHEHUsI COOTBETCTBYIOLINX PEAKITUH.
5. CocTaBbTe CTPYKTYpPHBIC (DOPMYJIBI:

- 2,2,A-TpUMETHIITNICHTAHA,
- 1,2-TMMETHIIITUKIIONPOTIaHa,
- TOJTyOJIa.
6. CKONBKO T'paMMOB TaJIOTEHIPOU3BOIHOTO 00pa3yercs MpH B3aWMOJCHCTBHH
npornuiieHa oobeMoMm 1,12 1. ¢ Xi0poBogopogom?

Bapuanr 3
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1. OxapakTepu3yiTe OCHOBHBIE METO/Ibl OYMCTKU HEPTU OT BOJIBL.
2. Uro Takoe OKTaHOBOE YUCIIO TOIUIMBA, YTO OHO XapaKTepU3yeT U OT Yero 3aBUCUT?
3. [Touemy mpu OGpOMHUPOBAHUU UCHONB3YIOT HE pacTBOp Opoma, a cMech OpoMuaa H
Opomata kanms?
4. CocraBbTe CTPYKTYpHBIE (POPMYJIBL:
- H-TEKCaHa;
- 1300yTaHa;
- TOJIyOJa;
- HaTamuHa.
5. 3anummTe peakuu THIpUPOBaHUs U OpoMupoBaHus OeH301a.
6. CKONBbKO KHCIIOpOJa HEOOXOIMMO [JIsl CropaHWsi MeTaHa: a) maccoil 4r.; 0)
koandectBoM 0,1 MoIb.

Bapuanr 4
1. [lepeuncnuTe KOMIOHEHTH HE)TH U UX MIPOLIEHTHOE COZIEpKAHUE.
2. Knaccudukanust Hedrelt, MpuHITUIIBI K1acch(QUKaIuu.
3. Uro Takoe OTHOCHUTENIbHAs IUIOTHOCTh HE(PTH, KaK €€ OMNPEHeNsioT, €IMHHIIbI
U3MEpEeHUs 3TON BETUYUHBL.
4, CocraBbTe hopMyIIBI:

- 2,2-IUMETHIINEHTAHa;
- 2,2,A-TpUMETHJITICHTAHA,

OnpezaenuTte MepBUYHbIC, BTOPUYHBIC, TPETHYHBIC, YSTBEPTUYHBIC aTOMBI YIJIEpOia B 3TUX
BEILIECTBAX.

5. [Ipu xpexkunre HedTH 00pasyeTcs MPOMUIICH, KOTOPBI MOXHO HCIOIb30BATh IS
MONy4YeHUS TPONAHOBOM KUCIOTHL. [IprBeanTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIHIA.
6. CKOJIBKO TPaMMOB XJIOpa MOT'YT MpOpearupoBaTh ¢ MpomaHoM Maccoil 11 rpamm,

€CIIM B pe3yJIbTaTe PeakLnu 00pa3yeTcss MOHOXJIOP3aMEILIEHHOE ITporaHa’?
Bapuanr 5
1. OObsAcHUTE CYHIHOCTb KpEKMHIa He(QTENpoAyKTOB. B  Kakux  ycloBuUsX

OCyIIECTBJIAETCs JaHHbIM mporecc? Kakue yrieBomopoasl MOTYT 0Opa3oBaThCs NMPH KPEKWHTE
OKTaHa (3alUIINTE yPaBHEHUE PEAKIINH).

2. Uro takoe Ma3yT, TYAPOH, MOIYTyAPOH?

3. CocraBbTe CTPYKTYypHBIE (POPMYJIBL:
- n300yTaHa;
- TOJIyOJa;
- 1,2-IUMEeTHIIIUKIIONIEHTAHA;
- (henoma.

4. B xakom arperaTHOM COCTOSIHUHM ITPH OOBIYHBIX yciIoBUsAX HaxonauTes ankaH CsHio,
JTafiTe €ro Ha3BaHUE, 3alIMIINTE PEAKIIMHU €T0 B3aUMOACUCTBHS C XJIOPOM U a30THOM KHUCIIOTOM.

5. Paccunraiite mo Qopmyne b.M. BoiiHOBa cpenHIOI0 MOJEKYISPHYIO Maccy
¢bpakuuu co cpenHeit remnepatypoit kunenus 120°C.

6. CkobKO rpaMMOB OpoMa MOTYT NPHUCOEIUHUTH: a) OyreH-2 maccot 2,8 T, 0) 3-

METHIIIEHTEH-2 KonndecTBoM 0,5 Moib?

Bapuanr 6
1. Jna xakoil ¢pakuuu MOJEKyJIspHas Macca Bbllle: a) OCEH3MHOBOM WU
KEPOCHHOBOM, 0) KEPOCHHOBOM HITH Ta30MIICBOI ?
2. B Hedrexmummuueckoil MPOMBIIUIEHHOCTH IOJy4alOT CIHUPTHI B3aUMOJCHCTBHEM

BOJIBI C HEMPEAETbHBIMH YIIIEBOJOPOJAMHU. YKaKUTE, KAKOH YTIeBOIOPO MOXKET 1aTh 3TaHON, U
Kakoi-OyTaHomn-2.
3. [Tpu momoIy Kakux peakiuii MOKHO OCYIIECTBUTH CIICTYOIIHE TIPEBPAICHUS:
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C — CH4 — CH3Cl — C3Hg — C3H;Br
4, CocraBbTe CTPYKTYpHBIC (DOPMYJIBI:
- IHUKJIOreKCaHa;
- Oyraguena-1,3;
- 2,2,A-TpUMETHIITNICHTAHA,

- TOJTyOJIa.

5. Paccunraiite mo Qopmyne b.M. BoiiHOBa cpeIHIOI0 MOJCKY/ISPHYI Maccy
¢bpakuuu co cpenneit remnepatypoii kunenus 180°C.

6. Kakoii 00beM Bozioposa (H.y.) BBLAEISETCS TMpU JETUIPUPOBAHUH MIEHTaHA MaCCOM
10r.?

Bapuanr 7

1. UYro Takoe OKTaHOBOE YMCIIO TOIUIMBA? UTO OHO XapaKTepU3yeT U OT YEro 3aBUCUT?

2. B uyem cocroutr B3amMOnEWCTBHE aJKaHOB C MOYEBHMHOW W THOMOYEBUHOW?
Omnwummmre nporecc AenapadpuHU3anus HeTH ¢ MTOMOIIBI0 MOYEBUHBI.

3. CocraBbTe CTPYKTYypHBIE (POPMYJIBL:
- METUJILMKIIONIEHTaHa;
- 2,2-IUMTHIIT€KCaHa;
- METUJILMKIO0YTaHa;

4. [Ipu noMomy Kakux peakuuii MOKHO OCYLIECTBUTH CIEAYIOIINE IIPEBPALLCHUS:

CH4—>CH3C1—>C2H6—>C2H5C1—>C3H8

5. Bbruncianre KMHEMaTHYECKYIO BA3KOCTh HE(TH, HCTEKAOIIEH depe3 BUCKO3UMETP
3a 1 mun. [TocrosuHas Buckosumerpa 0,3064 mm?/c?.

6. Kakas macca okteHa oOpasyercs MNpu KaTaJIUTHUECKOM KPEKMHIe ajKaHa
Ci6Hszamaccoit 200 1.7

Bapuanr 8

1. Urto Takoe OTHOCUTENbHAS IUNIOTHOCTh? B KaKuX equHHIIaX OHA U3MepseTcs?

2. Yrto MOHUMAIOT TOJT TTOKA3aTesIMU KauyecTBa He(PTenpoayKToB?

3. [TpuBenuTe MEXaHHW3M TEPMUYECKOTO KPEKMHTa OKTaJleKaHa C YKa3aHHeM IyTel

MpeBpalieHus: 00pa3yromuxcs CBOOOAHBIX PaJUKajoB (IMCIPONOPIMOHUPOBA-HUE, pacial 1o G-
CBSI3U, COETUHEHHUE).

4, Hamummre ¢dopmynbl  pagukanoB: MeTHWIa, OTHIA, H-OyTWiIa, aMWIa,u30-
MPOIUIA,U30-0yTUIa,8mop-0yTuina,mpem-0yTuia.
5. VYcinoBHas BS3KOCTh cypaxaHckoi Heptu mnpu S50°CpaHa 1,63°.0Onpenenuth

KHHEMaTHYECKYl0 W JMHAMHUYECKYI0 BS3KOCTh He(TH MpH TOW K€ TemIeparype, eciu eé
TJIOTHOCTE p = 879 Kr/Mm°.

6. Ckonpko OpoMOEH301a MOKHO TIOJNYYUTh TIPU OpPOMUPOBAHMHM OEH30i1a Maccou
117t 6pomom maccoii 316r? Kakoe U3 HCXOIHBIX BEIIECTB OCTAHETCS B U30BITKE?

Bapuanr 9
1. Kak cBsi3aHbI IJIOTHOCTH M YJEIbHBIN BeC?
2. Kax u yem onpenenstor ¢ppakiiMOHHBIN cocTaB HedTel ?
3. Hanummre ctpykTypHble pOpMYJIbl BCEX M30MEPHBIX YTIIEBOAOPOI0B OEH30JIbHOrO
psna cocraBa CgHio. HazoBure ux.
4. C moMompl0 KakhX pEeakTUBOB M B KaKUX YCIOBUSAX MOXHO OCYIIECTBUTH

CIIeIyIOIIMeE MPEBPALCHHUS:

OO @ O

[SF Y CaH: OO
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5. OnpeaenuTh OTHOCHTEIBHYIO IJIOTHOCTh CMECH, cocTosimedl u3 250 kr OeH3MHA
pzo 20
IJIOTHOCTRIO 4 =0,756 1 375 Kr KepocuHa IJIIOTHOCTHIO Py =0,826.

6. CKOJIbKO KHCJIOpOJa HEOOXOIMMO JJIsi CXKUTaHUs MeTaHa: a) Maccoi 4r; 0)
Konu4uecTBoM BemectBa 0,1 Momb; B) o0bemom 10m1?

Kpurepuu ouenku:

CTyzmeHT JOKeH BBITOIHUTH JIBE KOHTPOJIBHBIE PaOOTHI:

5 cemectp:

- MakcuManbHO 12 OanoB — 3a MOJHBIN, Pa3BEpPHYTHIH OTBET HA IOCTaBJIECHHbBIE BOIPOCHI
IIPU 3aLUTE OTYETA;

- MUHUMaJdbHO 20 0ajyyoB — 3a HEMOJHBIM OTBET C JOMYIIEHHEM IpyObIX OmHMOOK MpH
OIIPENIEIICHUH CYIHOCTU PACKPBIBAEMBIX IIOHSATUMN, TEOPUH, SIBJICHUM.

6 cemecTp:

- MaKCUMaJIbHO 6 0ayutoB — 3a MOJHBINA, Pa3BEPHYTHIH OTBET HA MOCTABJICHHBIE BOIPOCHI
IIPU 3aLUTE OTYETA;

- MUHHUMaabHO 10 GamoB — 3a HENOJHBIA OTBET C JOMYyIIEHHWEM IpyObIX OMIMOOK IpH
OIIPENIEIICHUN CYIIIHOCTU PACKPBIBAEMBIX IIOHSATUHN, TEOPUH, SIBJICHHM.
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