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1 HOACHUTEJ/IBHAA 3AITUCKA

1.1 Hesasb AucHMIUIMHBE: cHOPMUPOBATH Y CTYACHTOB OCHOBHBIC MOHATHUS O CBOMCTBAX
He(TH, HeQTEPOYKTOB; HABBIKU UCCIIEI0BAaHUS XUMUYECKOT0 cocTaBa HedTeil 1 HePTenpoIyK-
TOB C TIOMOIIBIO0 COBPEMEHHBIX (PH3UKO-XMUMUYECKUX METOJIOB.

1.2 MecTo aucuumiunbl B cTpykrype OOIL:

JlucuuiuimHa « AHaJIM3 He(YTENPOIYKTOB» OTHOCUTCA K AUCHUILIUHAM YacTu, GopMHUpYe-
MO} yyacTHHKaMu oOpa3oBareiabHbIX oTHOIIeHui 010ka b1 (B1.B.14).

JU1st OCBOGHUS AMCUUIUINHBI « AHATTN3 He(YTEMPOTYKTOBY» 00YUarOIIUECs UCTIONb3YIOT 3Ha-
HUS, YMEHHUSI, CIIOCOOBI ICATEIBHOCTH U YCTaHOBKU, C(HOPMHUPOBAHHBIC B XO/€ U3yUEHUS JUCIIH-
winH «Pusnkay, «Martematuka», «Heoprannueckas xumust», «Opranudeckas XumMumn», «Boico-
KOMOJIEKYJISIPHBIE COCIUHEHUS.

1.3 IncuuniimHa HanpaBjeHa Ha (opMUpPOBaHMe caeayrommux kommerenumii: ITK-1,
IK-5:

- IK-1. Bnageer cucremoii GyHIaMEHTAIBHBIX XUMHYECKHUX TIOHATHN U 3aKOHOB, HH/IU-
KAaTOPaMH JIOCTHUKEHUS KOTOPOH SIBIISETCSA:

e [IIK-1.1. [loHuMaeT OCHOBHBIC PHUHIIUIIBI, 3aKOHBI, METOIOJIOTHIO U3y4aeMbIX XUMU-
YEeCKHUX JIMCIUIUINH, TEOPETUUECKIE OCHOBBI (GU3MYECKUX U (DU3HKO-XMMUYECKUX METOJI0B UCCIIe-
JIOBaHUS.

e JIK-1.2. Mcnonb3yeT (yHIaMEHTAIbHBIE XUMHUECKUE TIOHATHS B CBOEH mpodeccro-
HaJbHOU 1€ATEIbHOCTH.

e [IK-1.3. MlaTepnpeTupyeT nolyuyeHHbIE PE3yIbTaThl, UCIOb3Ys 0a30BbIC MOHATHS XU-
MUYECKHUX JUCLMILIUH

e - [IK-5. CiocoGeH ocymecTBIATh KOHTPOJIb KAUueCTBA ChIPhs, KOMITOHEHTOB BBIITYCKa-
MO MPOAYKIIMH XMMHYECKOTO Ha3HAUYEHHUs O]l PyKOBOJICTBOM CIIEIUAINCTOB Oo0Jiee BBICOKOI
KBaJIM(PUKALMY, HHAMKATOPAMH JTOCTHXKEHUS KOTOPOH SIBISETCS:

e JIK-5.1 BeibupaeT METOIbI ¥ CPECTBA KOHTPOJISI KAUECTBA ChIPhS, KOMIIOHEHTOB U BbI-
MyCKaeMOW MPOIYKIIMH XUMHUYECKOT0 Ha3HAYeHMsI Ha COOTBETCTBHE TpeOyeMol HOpMaTHBHOM
JIOKyMEHTaIUN

e [IK-5.2.BrImosiHsg€T CTaHAApPTHBIC OTIEPAIIMH HAa TUTIOBOM O0OPYIOBAaHHH ISl XapaKTe-
PUCTUKHU CBIPbS, IIPOMEKYTOYHON U KOHEYHOU ITPOYKIIMA XUMUYECKOTO TPOU3BOCTBA.

e JIK-5.3. CocTaBnsieT MpOTOKOJIbI MCIIBITAHUM, OTYETHI O BBINOJIHEHHON paboTe Mo 3a-
JaHHOM (opme.

e [IK-5.4.0OcymiecTBiiseT KOHTPOJIb TOYHOCTU aHAIMTUYECKOT0 000PYAOBaHUS Ha COOT-
BETCTBUE TpeOyeMOil HOpMaTUBHON JOKYMEHTAIUH.

1.4 IlepeyeHsb MIIAHUPYEMBIX Pe3yJbTAaTOB 00y4YeHHs. B pe3ynbrare nuzydeHus Iucuu-
IUIMHBI CTYACHT JOJKEH

-3HATH:
XMUMHYECKH cocTaB HE(PTH, CITOCOOBI €€ KaUeCTBEHHOI'O M KOJIMYECTBEHHOIO aHAN3a;
XMMH3M OCHOBHBIX ITPOIIECCOB MPOMBIIIUIEHHON NepepaboTKU HEPTSIHOTO ChIPhS;
METOBI pa3/ieNieHHs U UCCIIeI0BaHUs HE(PTEPOTYKTOB;
CBOMCTBA U PEAKLIMU OCHOBHBIX KJIACCOB COCTUHEHUH, BXOIALIMX B COCTaB HEPTH U Taza;
MIPOLIECCHI TTepepadbOTKU HE(DTIHOTO CHIPHS;
COCTAaB M KCIUIYyaTallMOHHbBIE CBOMCTBA OCHOBHBIX BHUJIOB TOILUIMB U MacCell,
- YMeThb
® BBHIOMpATh METO/IbI AMATHOCTUKH BELIECTB U MaTE€pPHUajIOB, IPOBOJUTH CTaHIApPTHbIEC U3Me-
peHus;
® [IPUMEHSTH 3HaHMs O BPEIHBIX U OMACHBIX CBOMCTBAX BEIIECTB MPH paboTe ¢ HUMHU, IIPO-
BOJUTH OLICHKY BO3MOXHBIX PUCKOB;
® [IPUMEHATH NPUHLMIIBI U 3aKOHBl OPraHMUYECKON XUMHM IIPU aHAJIN3€ XMMHUUYECKUX IIPO-
11eCCOB TepepadoTku HePTH;
® HCIIOJIb30BATh MPUEMBI U METO/IBI (PUZUKO-XUMHUECKUX U3MEPEHU;



- BJaJ€Th:

® OCHOBHBIMH MCTOYHHUKAMHU I/IH(bOpMaHI/II/I B 00JIaCTH XUMHU He(bTI/I.
® OCHOBHBIMH MCTOAHUKAMM OIIPCACIICHUA U U3YUYCHUSA PA3JIUMYHBIX XUMHUYECKUX CUCTEM, 3a-

KOHaMM, JICXKallUMH B OCHOBC MCTOJOB aHaJIK3a.
¢ HaBbIKaMHU MPOBCACHUA OLICHKHU BO3MOXHBIX PUCKOB IIpH pa60Te C XUMHNYCCKHNMHU BCUIC-

CTBaMH.

® HaBbIKaMU IUIAHUPOBAHMSI, aHAIH3A.
1.5 O0mas TpyA10eMKOCTh TUCHUIIMHbI «KAHAJIN3 He(PTENMPOAYKTOB)» COCTABIISIET 3 3a-

yeTHbIX eaunuIl (naee — 3E) (108 gacoB).

[TporpammMa mpexycMaTpuUBaeT U3ydeHHE MaTepHana Ha JICKIUAX U JTaOOpaTOPHBIX 3aHs-
tusx. [IpengycMoTpena camocrosiTenbHas paboTa CTyIEHTOB 10 TeMaM U pazzenaM. [Iposepka 3Ha-
HUH OCYIIECTBIAECTCS (PPOHTAIBHO, WHANBUY AJIHHO.

1.6 O0beM AUCUMNIMHBI U BU/IbI y4eOHOI 1eATeTbHOCTH
O0beM THCHMILIMHBI M BUABI Y4eOHOH 1eATeJIbHOCTH

Bun yueOHo# padoThl Bcero yacosn Cemectp 8
OO6m1ast Tpy10eMKOCTh 108 108
AyIMTOpHBIC 3aHATHUS 66 66
Jlekuun 32 32
JlabopaTopHble paboThI 34 34
CamocrosiTenpHas padbora 42 42
Bua uroroBoro KOHTpOJIS: 3auér 3auér

2 YYEBHO-TEMATUYECKOE IIVTAHUPOBAHUE

YueOHO-TeMaTHUECKHIi IJIaH

Bcero | AyantopHsbie Camocro-

Ne | HazBanmue 4acoB | 3aHATHSA ATelbHAast

TeM (pa3aesioB) Jleknun | Jlabopa- pabora
TOpHBIE 3a-
HATHS

1 Tema 1. MupoBble 3anacbl HepTH U 14 8 6
npupoaHoro rasza. Kinaccuguxanus
HedTel

1.1 | Mupogsle 3anacsl He()TH U rasza, ux pac- 4 2 2
npeJesieHHe M0 PETHOHAM

1.2 | CoBpeMeHHbBIE MPEACTaBICHUS O IPOHC- 3 2 1
XO0XJACHUH He()THU U rasa.

1.3 | Jlo6biya HedTH U Ta3a 3 2 1

1.4 | ®dusnyeckue cBoiicTBa HeYTH 4 2 2

2 Tema 2. YriieBo10poaHbIe U TeTEPO- 10 6 4
aTOMHbIe KOMIIOHEHTHI HepTH

2.1 | OcHOBHBIE KJIaCCHI YTIIEBOJIOPOJIOB HehTH | 6 4 2

2.2 | AzoTconepikaiiue, Kuciopoacoaepxamnme | 4 2 2
Y MHHEPaJIbHbIE KOMITIOHEHTHI HepTH

3 Tema 3. IlepepaboTka HepTH 30 10 10 10

3.1 | IlepBuuHas meperoHka HeTH 6 4 2
JIaGoparophas pabota 1.Onpenenenue 8 6 2
(dbpakroHHOTO cocTaBa HeTH U HeTe-
MPOAYKTOB ITyTEM MPSMON NEPErOHKU
JIaGoparophas pabota 2.0npenenenue 6 4 2




¢dpakuMoHHOTO cocTaBa HepTH U HedTe-
IPOJIyKTOB METOIOM PEKTU(HKALIUH

3.2

TepMu4ecKui U KaTAIMTUYECKUA KPEKUHT

N

3.3

PudopMHHT U THAPOKPEKHUHT.

o

N

Tema 4. ToBapHble HepTeNPOAYKTHI

24

4.1

Kiaccudukanus HedTenpoyKToB

4.2

Tonnuso

4.3

HedTsapie macia

4.4

VYrinepoaHsie U BSHKyLIUE MaTEPHAIIBI.
HedtenpoaykTsl crieniuaabHOrO Ha3Haye-
HUS

EE R
NINININOIN(A~

NN NN

45

Hedrexummueckoe chlpbe

N

JlaGopaTtopHas padota 3.0unctka HedTe-
MIPOJYKTOB OT ApOMATUUYCCKUX YTIIEBOJIO-
POJIOB ajicopOIHe Ha aJCOPOIIMOHHOM
KOJIOHKE

JlaboparopHas padora 4.0OnpeneneHue
IUIOTHOCTH, KHHEMATUYECKOU BSI3KOCTH U
MoKa3aTesl MPeIOMIICHHS He(TeIPOTyK-
TOB

JlaboparopHas padota 5.0npeneneHue co-
Jep KaHusl BOJBI B HEPTAX U HEPTEnpo-
JYKTax

JlaboparopHast pabora 6.OnpeneneHue
AHWJIMHOBOM TOYKHU

JIaGopartopHas pabota 7. OnpeneneHue
HWOIHOTO YHCIIa

JIaboparopHas padota 8. OnpenencHue
KHCIIOTHOCTH CBETJIBIX HEPTEIPOYKTOB

Hrtoro

108 32

34

42

I/IHTepaKTI/IBHOC oﬁyqeﬂne o JTMCHMIIJIMHE

HauMeHoBanue
TeM (pa3aesioB)

Bun
3aHSATHS

®opma
HHTEPAKTUBHOI'Q
3aHATHSA

Ko-
BO
YacoB

XOXKIeHUH HeTH U rasa.

COBpCMeHHLIC MNpEACTaBJICHUA O IIPOUC-

JIK

Jlexuus - nuckyccust

Omnpenenenue GpakImOHHOTO COCTaBa
He(TU U HEPTETIPOIYKTOB ITyTEM
PSIMO MepPEeroHKU

JIb

PaboTta B MaibIX TpyI-

nax

HUSL HEPTENPOIYKTOB

Onpenenenue TMIOTHOCTH, KUHEMAaTH4e-
CKOM BSI3KOCTU M TIOKA3aTens MpenomIie-

JIb

Pabora B mamnbIx rpyn-

max

Omnpenenenue  conepykaHus
HedTsIX ¥ HeTenpoIyKTax

BOJBI

B

JIb

PaboTta B ManbIX TpyI-

nax

Ornpenenenne HOTHOTO YKCIIa

JIb

Pabora B mamnbIx rpyn-

nmax

OnpeneneHne  KUCIOTHOCTH
He(PTENPOIYKTOB

CBCTIJIBIX

JIb

PabGoTa B ManeIx rpyn-

nmax

UTOro

22




3 COAEP KAHUE TEM (PA3EJIOB)

Tema 1. Muposble 3anacbl HepTu M npupoaHoro rasa. Kiaccugukanus nedrei

MupoBsble 3anacel HeTH U Tra3a, UX pacrpeaenacHue no pernoHam. Pons HegTH u raza B
TOIJIMBHO-3HEpreTHyeckoM Oanance. CoOBpeMEHHbIE MTPEICTABICHHS O IIPOUCXOXKICHUH HEPTH U
raza. /loObiua HedTH M raza. Metonsl yBenuueHUs HedTeoTAauu miaactoB. Knaccudukanus
HedTel o XUMUYecKkoMy npuHIuny. Puzndyeckne CBOUCTBA HE(PTH.

Tema2. YriieBoaopoaHbie U reTepoaToMHbIe KOMIIOHEHTHI He()TH. OCHOBHBIE KJIACCHI
YIIEBOAOPOAOB U JIPYTHX COCTUHEHUI He(TH (aJIKaHbl, IMKIOAIKAHbI, apeHbl, KUCIOPOACOAEP-
JKallue u a3oTcozepxaiiue coequnenus). Coaepxanue BoJsl B HeTH.

Tema 3. IlepepadoTka HedTu. Tpancnopruposka Hedtu. Hedrenepepadarriaromiue 3a-
Bozwl (HII3). Pasnenenue Hedtu Ha dpakumm. [lepBuunas neperonka Hegtu. MuauBu 1y aibHBIN
cocraB (ppakuuii HeTH. MeToIbl OUMCTKY. BhIenenne HHANBHTy ATbHBIX COSIMHCHHM.

TepmMuueckuii M KaTAIUTUYECKUI KPeKUHT. TepMuueckuid kpekuHr. [loBeaenue yrie-
BOJIOPOJIOB Pa3/IMYHBIX KJIACCOB B YCIOBUAX KpekuHra. [Iuponus Ha atuneH u auneruieH. Kokco-
BaHUUE TSHKEJIBIX He(PTAHBIX 0cTaTKOB. KaTanutuyeckuii KpeKUHT, €ro OCHOBHBIE MPOAYKTHI. [1o-
BEJICHUE YIJIEBOJAOPOIOB Pa3IMYHBIX KJIACCOB B YCIOBUAX KaTaIUTHUUECKOro KpekuHra. [Ipeumy-
HIECTBA KATAJIMTUYECKOI'0 KPEKUHIa Mepe]l TEPMUUECKUM.

Pudopmunr u ruapoxpexunr. Karanurnaeckuit puOpMHHT, €To 3HAaUEHUE B TPOU3BO/I-
CTBE apOMaTHYECKHX YIieBo0opoaoB. Peakuuu pudopmunra. budyHkmoHambHble KaTamu3a-
TOpPBL. | HIAPOKpEKUHTr. I'napoodncTKa.

Tema 4.ToBapubie HedTenpoaykThl. Knaccudukanus HedTenpoaykroB (Io arperat-
HOMY COCTOSIHHIO, 110 CTEIIEHU OIACHOCTH, B 3aBUCUMOCTH OT 00J1acTU NPUMEHEHU).

TomnuBo. beH3uHbl, OCHOBHBIE MOKA3aTEIU UX Ka4eCTBa, IE€TOHAIMOHHAs! CTOMKOCTh. AB-
TOMOOWJIbHBIE OCH3HMHBI, aBHALIMOHHBIE OCH3MHBI, OCH3WHBI — pacTBOpHUTENH. JU3enbHbIE TON-
nuBa, Ha3HaueHre. OCHOBHBIE MOKA3aTENIN KaueCTBa IU3EIbHOr0 TOILIMBA — BOCILIAMEHSIEMOCTb,
(bpaKMOHHBII COCTaB, BA3KOCTh M TEMIIEpaTypa BCIBIIIKH, LIETAHOBOE YUCIIO. PeakTUBHBIE TON-
JMBa. DHEPreTUYecKoe TOIUINBO (Ira30TypOUHHOE, KOTEIBHOE, CYJI0BOE).

Hedrsanbie macna. CMa304uHble MaTepUallbl — Maciia v INIaCTUYHbIE cMa3ku. DyHKIIMY cMa-
304YHBIX MaTEPUAIIOB: CHIKEHUE N3HOCA CONIPUKACAEMBIX AETaJel, CHUKEHHE TIOTEPH SHEPTUU Ha
TpeHHe, IPEeJOXPaHEHHUE COTPUKACAEMBIX TTOBEPXHOCTEN OT KOppo3uH U Ap. TpeboBanus, npeab-
SBJISIEMbIe K CMa304HBIM MaciaM. Buasl cmMa3zounbix Macesn. Hecmazounsle Macna (Tpancdopma-
TOpHBIE, KOHJIEHCATOPHBIE U Tp.). CTapeHue mace.

VYraepoiHble U BXKYIIME MaTepuaisl (HeTAHON KOKC, OUTYM, TYpOH, 1ek). [lpumenenne
B IIPOMBIIIJIEHHOCTH.

Hedrexummnueckoe cbipbe. ApoMaTudeckue yrieBoJopo/sl (OEH30I1, TOIYOl, KCHION U
mp.). Ceipbe ajisi nuposu3a (CMECh ra3oB — MPENETbHBIX YIJIEBOJOPOI0OB). TBEpaAbIe yrieBo0-
poabl (mapaduHbl, HEPE3UHBI).

HedrenpoaykTsl cnenuaabHOr0 Ha3HAYEHUS (TEPMOIa30iijib, OCBETUTEIbHBIN KEPOCHH,
pacTBOpUTENH (ALETOH, YalT-CIIMPUT), TOTIMBHBIE TIPUCAIKH).

4 METOANYECKHUE PEKOMEHJJALIMU (YKA3ZAHUSA) JIA CTYAEHTOB I1O
N3YYEHUTIO JMCHUIIJIMHBI

[IpocnymmBanne Kypca JIEKIHUA CO3AAET OCHOBY U1l M3YYEHHS NUCUUILIMHBI «AHAIU3
He(TENPOAYKTOB» M OXBATHIBAET BCE TEMBI, BHIHOCUMBIE Ha 3a4€T. OTHAKO, IPOCITYIIaHHbIE JIEK-
1N, PaBHO KaK U IMIPOYHUTAHHBLIC y‘-Ie6HI/IKI/I OCTArOTCA MaCCUBHBIM 3HAHUEM 0 TEX IMOP, ITOKa HE
MPOM30MAET 3aKpeIUICHNE MaTepralia Ha JIa0OpaTOPHBIX 3aHITUSIX, IPU HATUCAHUH TECTOB, pede-
paToB, MOJITOTOBKE K KOJUIOKBUYMY M aHam3e omuOoK. KaxkIbIil CTyIeHT JOMKeH J0OhIBaTh Ka-
KHE-TO 3HAHUS CaMOCTOSITENILHO: HAMKMCATh BAKHEUIIINE peakIlui, MEXaHU3MbI U JTydllle He OJJUH
pa3 (camocTosTenbHas paboTa ¢ KOHCIIEKTOM JICKITHH, ¢ yaeOHUKOM). ToJbKO TO, 4TO IprOOpeTa-
C€TCA HYTéM CaMOCTOSTEIHLHOU KpOHOTJ’II/IBOI\/'I pa6OTI>I, 3allIOMHUHACTCA HAJO0JIT'O U CTAHOBHUTCSA aK-
TUBHBIM 3HaHHEM. T0, 9TO JIETKO JOCTAETCS — JIETKO TEPSETCSI WK 3a0bIBACTCS.



Paboueit mporpamMmoii TUCIMIUIMHBI «AHaNMH3 HeQTEMPOAYKTOB» MPEIyCMOTPEHA CaMO-
cTosiTeNibHas paboTa CTYJeHTOB B 00beMe 42 yacoB. CamocTosiTennbHas paboTa MpOBOIUTCS C Iie-
JIbI0 yIi1yOJIeHUs 3HaHUN 1O JUCIMILIMHE U [IPe1yCcMaTpUBaeT:

- YTEHHE CTY/ICHTaMH PEKOMEH/I0BAaHHOH JTUTEPATyphbl U YCBOSHHE TEOPETUIECKOTO MaTe-
pHuaia AUCUUILIUHBL;

- MOJITOTOBKY K J1a00paTopHbIM paboTam;

- paboty ¢ lHTepHeT - HCTOUYHUKAMU;

- MOJITOTOBKY K KOJUIOKBUYMaM U Cllaue 3a4eTa.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4YEeHHE
HACTOSIIEH AUCIUIINHBI, CTyI€HTaM Jy4Ille BCETO OCYUIECTBIIATh Ha BECh CEMECTp, IIpeaycMar-
pHUBasi IPU 3TOM PEryJIsipHOE TOBTOPEHUE MIPOUICHHOIO MaTepuaa. Marepuai, 3aKOHCIIEKTUPO-
BaHHBIN HA JIEKIUAX, HEOOXOAUMO PETYJISIPHO JOMONHSITH CBEICHUSIMHU U3 JTUTEPATYPHBIX UCTOY-
HUKOB. [10 Kax10i U3 TeM 711 CaMOCTOSITENIbHOTO U3YYEeHHUsI CIIeyeT CHaJalla IpoYUuTaTh PeKo-
MEHJIOBaHHYIO JIUTEPATYPY U MPU HEOOXOIUMOCTH COCTABUTh KPATKUH KOHCIEKT OCHOBHBIX I10-
JIO)KEHUH, TEPMUHOB, CBEACHUMN, TPEOYIOUIMX 3allOMUHAHUS U SBISAIOIIMXCS OCHOBOIMOJAraro-
IIMMU B 3TOW TEME U JIJIsl OCBOSHUS MOCIIEAYIONINX pa3aesioB Kypca.

Jiia pacuimpenus 3HaHUH 10 AUCHUILIMHE PEKOMEHIYEeTCsl UCIIOIB30BaTh 0a3bl JaHHBIX U
UH(POPMALMOHHO-CITPABOYHBIE CHCTEMBI:

1. XuMuK.ru http://www.xumuk.ru

2. DnekTpoHHas oubimoreka o xumuu http://www.chem.msu.su/rus/elibrary/

3. IMopran Hay4yHOM d51eKTpoHHOM OnGamoTeku http://elibrary.ru/defaultx.asp

CTyaeHT 10J1:KeH OCBOUTD:

— KJIacCU(PUKAIUIO U COCTaB HE()TSAHOTO U Ta30BOTO CHIPBS IJIs1 XUMUYECKOH MepepadoTKu
B TOBApPHBIC MTPOYKTHI;

—TEOPETUYECKHE OCHOBBI HEPTEXMMUIECKUX PEaKIIHii;

— KIaccuduKaluio HehTenpOoAYKTOB, IPaBHiIa OOpAIIEHHS C HUMHU, METObl UX aHAIH3a.

UToOBI B MOTHOM MeEpe MPEACTaBUTh MPOIIECC CTAHOBIIEHUSI COBPEMEHHON He(hTeXUMUH B
HUCTOPUYECKON PETPOCTIEKTHBE, peKOMEHyeTcsl 00palaTh BHUMAHHE HA XUMHUKOB - aBTOPOB
OTKPBITHSI T€X WM HHBIX OPTAHUYECKUX PEeAKIHIA.

OO6muit cucok yuyeOHol, ydeOHO-METOANYECKON 1 HayYHOU JTUTepaTyphl IPEICTABICH B
OTJIENILHOM pa3Jiesie mocoous.

CoBeTbI 10 OATOTOBKE K 3a4eTYy:

- CHCTEMATHYECKH TOTOBUTHLCS K 3aHATHSM,

- UCKaTh MMPUYUHHO-CIIEICTBEHHBIE CBSI3H,

- MOJIKPETUISATh TEOPETHUECKIE 3HAHUS PEIICHUEM 3a]1aY.

YueOHO-MeTOANYECKOEe 00ecTIeYeHrne CaMOCTOSITeIbHON PadoThl
CTYACHTOB 110 TUMCHUIIJINHE

KosunyecTBo ya-
COB, B COOTBET-
HaumenoBanue ®opmbl/BHABI
Ne . CTBHH C Y4eOHO-
pa3nesa (Tembl) CaMOCTOSITE/IbHOM PadoThI
TeMATHYECKUM
IJIAHOM
1. Tema 1. Mupossle 3amnacel | VI3ydyeHne OCHOBHOW JIHMTE- 6
He()TH U TPUPOTHOTO Taza. | paTypsl
Knaccudukanus nedreit N3ydeHue nonoaHuTeIbHOM
JUTEPATYPBI
2. Tema 2. YrneBogoponssie u | MI3ydyeHne OCHOBHOW JIMTE- 4
reTepoaTOMHbIE KOMIIOHEHTHI | paTypbl
HeTH N3ydeHue nonoaHuTeIbHOM
JUTEPATYPBI



http://www.xumuk.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp

3. Tema 3. Ilepepabotka Heptu | MI3yueHne OCHOBHOM JinTe- 10
paTypsl

N3ydeHue n0noJHUTEIbHON
JTUTEPaTyphI

Odopmnenne maboparop-
HOM pabOTHI

ITogroroBka ordera 1o Ja-
OopaTopHO# paboTe

4. Tema 4. ToBapuslie HedTenpo- | MI3yueHne OCHOBHOM JinTe- 22
JYKTbI patypsl
N3ydeHue n0noJHUTEIbHON
JUTEPATyPHI

Odopmiienne  naboparop-
HOM pabOoThI

ITogroroBka ortdera 1o Ja-
OGopaTopHO# paboTe

UTOoIro 42

5 TPAKTUKYM 1O JMCIMIIVIMHE

PaGora B mpakTukyme mo aHaiusy HedTEnpoAYKTOB TpeOyeT OT CTYAEHTa BBICOKOH CO-
OpaHHOCTH, aKKypaTHOCTH ¥ TOYHOCTH B TMPOBEJCHUH IKCIIEPUMEHTAIBHONW pabOTHI, T. K. OOJIb-
[IMHCTBO HEPTENMPOIYKTOB SBIISIOTCS TOPIOYHMH WM JJAXKe JIETKO BOCIUIAMEHSIFOIIIMMHUCS KU KO-
CTAMU.

[lepen Hayanom pabOTHI CTYACHTHI CAAIOT AOMYCK K paboTe, BKIIIOYAIOLIUI TEOPETHUECKHE
OCHOBBI TOTO pazjiena MpaKTUKyMa, KOTOpOMY IOCBsIILIeHa JJabopaTopHas paboTa, a TaKkKe dKCIie-
PUMEHTAJIbHYIO YacTh paboThl. [1o pe3ynbraTam sKCepuMeHTa CTyIeHT 0(hpopMIIsIeT OTYET I10 pa-
0oTe, coaepKaluii: Ha3BaHUE PabOTHI, 1IeIb PabOTHI, KPATKOE TEOPETUUECKOE BBEICHHE, IKCIIE-
PUMEHTAJIbHYIO YacTb, BBIBOJABI U CHUCOK MCIOJIb30BAHHOW MPU BBIMOJIHEHUM 33aJaHUs JUTEpa-
Typbl. OTYeT 10 paboTe NPEACTABISIETCS Ha CIEAYIOIIee TOCTe BHITOJIHEHUS pa0OThI 3aHSATHUE.

IIpaBuiia noBeaeHus B J1aGopaTopuun

[Ipu BBINOJIHEHUHU PAabOT MO aHAIU3y HEPTENPOILYKTOB HEOOXOAUMO CTPOro COOJII0IATh
IpaBuiIa MPOTHUBOIMOKAPHOU O€30MAaCHOCTH, K KOTOPBIM OTHOCSTCS CIIEAYIOLIHE:

- Harp€BaThb U MEPETOHATD JICTKO BOCINIAMECHATOIINUEC ) KUAKOCTH H€O6XOI[I/IMO Ha BOI[?IHOfI
OaHe. 3anperiaeTcs HarpeBaTh YKa3aHHbIE BEIIECTBA Ha OTKPHITOM I1aMeHU. CKIISIHKM € YKa3aH-
HBIMU JXUAKOCTSAMHU HE CIICAYCT OCTABJIATH BOJIM3H 32K)KEHHOTO OTHSL.

- B ciydae BocruiaMeHeHUs! KUAKOCTH HEOOXOAWMO HCIOIb30BATh JJIS TYIIEHUS CyXOil
MECOK, KOLIMY (0J1e51710) WJIM OTHETYIIUTEIb, UMEIOLINECS B TAOOPaTOPUH.

- [Ipu 3aropanuu o/1eXk /16l ClIeAyeT IIOTHO 00EpHYTh MOCTPAIABIIETO OJEsIOM (KOIIMOK)
U TEM CaMbIM MPEKPATUTh JOCTYI BO3/AyXa K ropsiieMy oObeKTy.

Crenyer y4uThIBaTh, YTO MHOTHE COSTMHEHHMSI, BXOJISAIINE B COCTaB HEPTH, ABISIOTCS A0~
BUTBIMH W BPCIHBIMHA IJIA 3A0POBbA, ITIOOTOMY pa60Ty C HUMHU CJICAYET MMPOBOAUTH B BBITSXKHOM
mkady.

3anpemaercs:

- TIIy0OKO BIIBIXaTh Mapbl HE(PTEIPOTYKTOB MIPH PabOTE C HUMH U OIPEJIeIEHUH UX 3aIaxa;

- MpoOOBaTh PEaKTHUBHI Ha BKYC, IPUHUMATD MUILY B JIaOOpaTOpHUH;

- BBUIMBATh B PAaKOBHHY OPraHUYECKHE BEIIECTBA, a TAK)KE CHIIBHO MaxXHYIIHe HeOpraHu-
YeCKHE COCOIUHCHMS.

Jnist cuBa yKa3aHHBIX COEIMHEHH B BBITSKHOM IIKa(y €CTh ClIeUalbHbIe eMKOCTH.

JIABOPATOPHAS PABOTA Ne 1

Onpenenenue ppakuMOHHOrO cocTaBa He(pTH U HeQTENPOAYKTOB IyTeM NPSAMON Ie-
PEeroHKH



[lepBuuyHbIME MeTOAaMU NepepabOTKU HEDTH M HEYTENPOAYKTOB SIBJISIOTCS IEpEroHKa
(mpu aTMOC(hEPHOM U MMOHIKEHHOM JaBJIEHUAX) U peKkThuKaus. C IOMOIIbIO TaHHBIX METOI0B
oInpeneNsoT (PPaKIMOHHBII CcOCTaB HePTH U HEPTENPOAyKTa.

[Teperonka (AUCTHILTSINS ) — 3TO (PU3UUECKHUIA METO]] pa3/IeJICHUs, OCHOBAaHHBIN HA UCTIa-
PEHUU JKUAKOCTH U KOHJEHCAIMH NapoB, 00OrallleHHBIX JIETKOJETYYMM KOMIIOHEHTOM. TepMuH
«JIUCTWIUIALUS» O3HAYaeT «pa3/ieleHHUE M0 KaIuliM» WIN «CTEKaHHue 1o Karsim». Mcropus nepe-
TOHKM HacuuThIBaeT 0koJ10 3500 yieT. B ApeBHOCTH € MOMOIIBIO IEPETOHKHU OJIydaId PO30BOE U
npyrue 3(hupHbIe Maclia, TUCTUIUIMPOBAHHYIO (TIPECHYI0) BOJLy U3 MOPCKOM, HCIIOJIb30BAJIN TIepe-
TOHKY Ul IIPUTOTOBJIEHUSI MUKCTYp M HanuTKoB. CoBpeMeHHast HedTenepepaboTka Geper cBoe
HAyaJo ¢ MEPEroHHOro Ky0a, 11eJIeBbIM Ha3HAUE€HHEM KOTOPOTO OBLJIO MOTYYEHHUE OCBETUTEIILHOTO
kepocuHa. KyOoBas Oatapest 1 TpyOUaTas ycTaHOBKa JJIs EPEroOHKH He(TH ObLTH M300pETEHHI B
Poccun Bo Bropoii monoBuHe XIX Beka. B 3Tux paspaboTkax BBLAAIOMIASCS POJIb MPUHAICKHUT
uwxkenepy B. C. IllyxoBy.

[IeperoHky MOHO ITPOBOJNUTH IEPUOANYECKH U HENPepbIBHO. [Ipy neproaudeckon nepe-
TOHKE COJEPKUMOE IEPErOHHOrO anrapara YaCTUYHO WM MOJIHOCTBIO OTTOHSETCs. B aTOM 11po-
1IECCe MTPOUCXOIUT HETIPEPHIBHOE N3MEHEHNE COCTaBa NapOBOM U KHMJIKOHU (a3, a TaKKe TeMIlepa-
Typbl 0TO0pa napos. [Ipu HenpepbIBHOW NEperoHKe NPOIYKT HEMPEPHIBHO BBOAAT B IIEPETOHHBIH
anmapar. [Ipu 5ToM 00BIYHO pa3aesieHne MapoBOH M )KHUIKOHW (a3 MPOUCXOIUT OJHOKPATHO, MO-
3TOMY TaKOM IPOLIECC HA3bIBACTCS OAHOKPATHOW NIEPErOHKON MM OAHOKPATHBIM UcHapeHueM. B
ATOM IIporecce oOpa3yromasics maponas (aza ocTaeTcsi B PABHOBECHH B CMECH C KHUJIKOH JI0 yCTa-
HOBJICHMsI KOHEUHOMW (3a7aHHO) TemmepaTypsl. da3bl pa3fensiorcs mocie yCTaHOBICHUs 3TON
TEMIEPATYPHI.

[Ipsimoli meperoHKo MOXKHO Pa3AeuTh A0 ONPEACIECHHON CTENIEHN CMECh KOMIIOHEHTOB,
TeMIepaTypsl KUIIEHHS KOTOPBIX OTIHYatoTes 6omnee, uem Ha 50°C.

Pextudukanus — Gusnueckuii MeTo1 pa3/ieNeHns, OCHOBAHHBIM Ha MHOIOKPaTHOM IIpO-
TUBOTOYHOM KOHTAaKTe XUAKOHU U napoBoit ¢a3z. [Ipu 3Tom naposas ¢aza odoramaercss HU3KOKH-
ISIIMM KOMIIOHEHTOM, a JKUJKasi — BBICOKOKMITAIIUM. PekTH(UKaIMs, KaK MeperoHka, MOXXeT
OCYIIECTBIISATHCS MEPUOJUUECKH U HENPEPBIBHO. PekTudukanueil MoKHO pa3ieisTh CMECh KOM-
TIOHEHTOB, Pa3JIMYAIOIIUXCA MO TeMIepaType Kumenus Beero Ha 0.5°C.

IIpsimasi neperonka HedgTu

OObIuHO TpolIecC MPOCTON MEPETOHKH MPOBOJAT NEPUOTUYECKU; B IPUHLUIIE ITOT MPO-
[IECC MOXKHO OPTaHU30BaTh U HEMPEPHIBHBIM.

ITpu mepuoauueckol MeperoHKe >KUKOCTh MOCTENEHHO HCHapseTcs, U 00pa3yroluecs
IIPY 3TOM Hapbl HETPEPHIBHO YAAJSIOTCSA U3 CUCTEMBI U KOHACHCHUPYIOTCS C TIOJTYyYEHUEM TUCTHII-
JsTa (MHOT/Ia 3TOT MPOLECcC HA3bIBAIOT MpocToi nuctuiuisinuei). [Ipu 3ToM copepkanue HU3KO-
kursiiedt ppakunu (HK) B ucxogHol )xuakocTu yMeHbIIaeTcs, YTO IPUBOJUT K CHHIKEHHUIO CO-
nepxanust HK B quctuiuisare - B Hauane npouecca coaep:kanne HK makcumanbsHO, a B KOHIE ITPo-
1ecca - MUHUMAaJIbHO.

ITpocTyto meperoHKy MOXHO ITPOBOIUTH PU ATMOC(HEPHOM JIaBICHUU WM 1101 BAKYYMOM
(L71s1 CHYDKEHHUS TeMIIepaTypbl NeperoHku). /st momydeHust HyKHbIX ¢pakiuuil (WM pa3Horo co-
CTaBa AUCTUWILIATA) IPUMEHSIOT (PPAKIIMOHHYIO, HIIU IPOOHYIO, IEPETOHKY .

IIpu6Gopsl, peakTHBBI, MATEPHAJIBI

Hegmy, xonba Bropya, nacadka Biopya, npamoii xon00unbHuK, anondic, npuemMHuKy, mep-
momemp na 250°C, kunenxu, snekmponazpeeamenvuwlii npubop.

IIpoBenenue padoTnl



Puc. 1. YcranoBka [yist neperoHku
1 — repmomerp,

2 — Hacajka Bropra,

3— KpyrJIoAOHHAs K0JI0a,

4 — xonomunbHUK JInOuxa,

5 — anonx,

6 — mpueMHUK.

ColuparoT ycTaHOBKY IS eperoHkH (puc. 1). Bo B3BemeHHy0 K010y MOMEIaoT

30 M1 oTpUIBTPOBAHHOTO HE(TEMPOIYKTa M CHOBA B3BELIMBAIOT JIJIsl OIIPEICIICHUS MacChl HedTe-
npoaykTa. B xonly momemarT KuneJaku. [Ipyu mpocToil meperonke TepMOMETp CIISIyeT ToMe-
1IaTh TaK, YTOOBI BEPXHsS TPaHUIA PTYTHOTO IIapHUKa HAXOJIWUJIaCh HA YPOBHE HMKHETO Kpasi OT-
BepCTHsI OTBOAHOU TpyOKH. [Tocie Toro, kak ycTaHOBKA JIJIsl IEPETOHKY MOJTHOCTHIO COOpaHa, moJI-
CTaBJISIFOT HarpeBaTeNbHbIN npudop. OT60p Gpakiuii Mpou3BOAUTCS ABYMS CIIocO0aMH: 0OTOUpa-
I0TCs (PpaKIMK ¢ YeTKUMH TeMIIepaTypaMu KUIICHUS, €CJI B TCUCHUE IMEPETOHKN HE YCTaHABIIU-
BaeTCs ueTKas TeMIlepaTypa KHIIeHHs, To oT6op dpakuuii mposomutcs uepes 5°C. s xaxoit
(b pakIum onpeaeTUTh BEIXO U TTOKa3aTeNb MpeoMicHus. [0 OKOHYaHUH TePErOHKH, OCTHIBIITYIO
K0JI0y B3BEIIMBAIOT I ONpPEAeIeHUs] MacChl KyOOBOTO OCTaTKa (3alUCh PE3yJIbTaTOB MPOU3BO-
nuTcs Kak mpuBezeHo Bo Il paznmene).

JIABOPATOPHAS PABOTA Ne 2
Onpenenernue GpakuMOHHOTO COCTABA He(PTH M HEPTENMPOAYKTOB METOIOM PeKTH(PUKAIMHI

PpakuMoOHHPOBaHHE HEPTENPOAYKTOB HA PEeKTH(HUKANMOHHOH KOJIOHKE IO/ aTMO-
cepHBIM TaBJIEHUEM

[leperonka ¢ nedermMaTopoM MpeAcTaBIseT cOOON MPOCTEHIIYI0 PEeKTHU(PUKAIIMOHHYIO
KOJIOHKY.

IIpudopsl U peakTHBBI

Hegpmo unu cmecy opeanuueckux sewecms (yene600opo0os), konba Broopya, oeghneema-
mop, 00pammblll X0100UNTbHUK, 20108KA NOJIHOU KOHOEHCAYUU, NPUEMHUKU, mepMomemp Ha 25 0°C,
KUNEeIKU, 21eKmpoHazpesamebHblil npuoop.

[lepen neperonkoit pekTu(GUKAIIMOHHYIO KOJIOHKY COOMPAIOT TaK, Kak 3TO M300pakeHOo Ha
puc.2.
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Puc. 2. Pextudukannonnas KoJoHHA
1 — repmomerp,

2 — roJIoBKa IMOJIHOM KOHJIEHCAIIHH,

3 — nednermarop,

4 — kpyTJI00OHHAS K0JI0a,

5 — oOpaTHBIN XOJIOAWIBHUK,

6 — mpUEMHUK.

B xo10y 4 3arpy»katot B3BenieHHbie 30 1.7 XOPOIIO BRICYIIIEHHOW HCCIIETYEMOM KUTKOCTH.
Onpenenenue Macchl He(TENPOIYKTa NPOBOJAAT TakXkKe, Kak U MPH MPsIMOM MeperoHke, cM. I.l.
Ilepen Haya/ioM meperoHKUd B KOJIOYy HEOOXOAMMO MOMECTHTH Kumejaku. Konby npucoenu-
HAIOT K AedaermMaTopy 3, COOOLIEHHOMN ¢ rOJIOBKOW MOJHOM KOHJAEHCAluu 2, K KOTOPOH MpHCo-
enuHeH npueMHuk 6. Llmngsr mpubopa MOMMKHBEI OBITH MPOMa3aHbl CMAa3KOW, HEPACTBOPUMON B
neperoHsieMoi xKuakocTy. [IpueMHUKaMu ciayxaT NpUILIM(OBaHHbIE KOJIObI €eMKOCTbIO 15—25
M. Tepmometp (c nenoii genenus 0.2— 0.5°C) ycTanaBnmBaoT Tak, 4ToObl €I0 MAPUK HAXO-
nuiics Ha 1—2 cMHMKe 60KOBOH TPYOKH.

KpaHronoBku nmoiaHoON KOHIEHCAIIUU JIEPKaT 3aKPBIThIM, YTOOBI KOJIOHKA paboTaina ¢ moJj-
HBIM OpolieHuem, 6e3 ordopa nuctuiuiara. Heo6xoauMo faTh KOJIOHKE «3aXJIe0HYyThCS» — 3a-
MOJIHUTH LIEHTPAJIbHYIO TPYOKY M 4acTh roJIoBKU. Takum 00pa3oM, U3 HaCaJKU yIaseTcsl BO3IyX
U BCs OHa cMauuBaercsi (iermoit u mapom. Ilpu «3axieObIBaHUN» JKENATENbHO PEryIMpOBaTh
HarpeB KoJIOBI TakK, YTOOKI /IO MOSBJICHUS KUKOCTH B TOJ0BKe Tponuio 15—20 mun.  Yepes 5—
10 MuH nocne «3axeObIBaHUA» YMEHBIIAI0T HarpeB Kosobl. [lonnep:xuBas cnaboe KUeHUe Kuj-
KOCTH B KOJIO€ U HE TIpeKpaliasi OpolIeHUs, Jal0T CT€Yb U30BITKY (JIETMBI B KOJIOY.

3areM yCTaHaBIMBAIOT ONTUMAJIBHBIA DPEXUM MeperoHku. [1o qocTukeHnn paBHOBECUS
3aMMCHIBAIOT TEMIIEPATYyPy KUIICHUS KHUJIKOCTH, U CJIEerKa OTKPBIBAIOT KpaH JUIsl 0TOOpa TUCTHII-
asta. [Ipu orGope qUCTUILIATA HY’KHO HE TOJIBKO MOAJIEPKUBATh B KOJIOHKE PEXUM, OJIM3KHH K
TOJIBKO YTO YCTAHOBJIEGHHOMY, HO U CJI€UThH 32 COOTHOILIEHUEM OPOLIEHHSI, BO3BPAIAEMOI0 B KO-
JIOHKY, U TUCTUJUIATA, OTOMPAEMOro B MPUEMHUK, 32 OJIUH U TOT ke MPOMEXYTOK BpeMeHu. [l
XOpOLLIEro pa3AeseHusl BaKHO, YTOOBI 3TO COOTHOILIEHUE ((PJIerMOBOE YHCII0) OBIJIO BHICOKUM, HO
4TOOBI KOJINYECTBO (hJIETMbI HE JOCTUTATI0 BEIMYUHBI, IPU KOTOPOW KOJIOHKA HAYMHALT «3aXJe-
ObIBaThCs». 11 OONBIIMHCTBA MPOCTENIINX KOJIOHOK ONTUMAIbHOE (pJIETMOBOE YHCIO JOKHO
nexatb B unTepBaie 20:1 - 45:1.

[leperonky BeayT 10 3aJaHHOM IITyOMHBI OTOOpPA, MOCIIE YEro OTCTABJISAIOT KOJIOOHArpeBa-
TeJIb, NAIOT KUAKOCTH OXJIaTUThCS U cTedb B K0JIOY. K00y 0TCOeIMHSIOT OT KOJOHKHU M B3BEIIH-
BatoT. CyMMHPYIOT Macchl OTOTHAHHBIX (Ppakuuil U OcTaTKa U BBIYUCIAIOT MOTEPH IpU Hepe-
ronke. OOBIYHO X OTHOCAT K Macce nepBoi ¢gpakuuu. B xaxnoi u3 ¢pakuuii B nanpHenIIeM
OTIpeeNISAIOT MTOKa3aTes b MPEIOMIICHHS U, €CIIU TPeOyeTcs, TNIOTHOCTb.

IIpu pazaeneHnu yriieBo10po10B IEPErOHKON ClieIyeT BBIACTATh (PAKIIMU B IPABUIIBHBIX
TeMIepaTypHbIX UHTepBaiax. Ecinu ¢pakumoHrpoBaHue oCyIecTBIsSETCS s BbIACIECHUS 3apa-
HEE HAMEUEHHBIX COEIMHEHUH C YK€ N3BECTHBIMU TEMIIEpATypaMU KUIIEHUs, TO IIPU NIEPBOM I1e-
peroHke Gpakiuy OTOUPAOT TAK, YTOOBI X HU3ILIHUE U BBICIIUE MPEEIIbl OTCTOSIN OJUHAKOBO OT
TOYEK KUTICHHUS COOTBETCTBYIOIIMX YHCTHIX BeuecTB. [loBepras BbieneHHbIe GpaKkiuy IOBTOP-
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HOMY (ppaKIIMOHUPOBAHUIO, TEMIIEPATYPHBIE MTPEIEIbI BCe OoJiee CyKaroT, oKa He OyIyT JOCTHUT-
HYTHI ITOCTOSIHHBIE TOYKM KuIleHus. Eciu ke nenbio GppakimoHupOBaHHS SBISETCS BBIICICHUE
BO3MOXKHO OOJIBIIETO YKCIIa UHIUBUIYYMOB, TO MPU MEPBBIX MEpEroHKax oTOUparoT ppakuuu B
npenenax 10 umu 5°C.

OT100p AucTHILISATA

OT100p aUCTUIIIATA MOXKHO MPOBOANTH HEMPEPHIBHO, MIEPHOANYECKH M CMEIIAHHBIM CIIO-
cobom.

HenpepbIBHBII 0TOOP AUCTHILIISATA

[Ipu sTom cmocoOe cierka OTKPHIBAIOT KpaH AJisi 0TOOpa AMCTUIUISATA y TOJIOBKU Tak,
4T00BI YCTAHOBHUTH 3apaHee 3alaHHOe (IIErMOBOE YHCIIO.

Otcuer TeMmeparypbl MPOU3BOAAT Uepe3 paBHbIe 00bEMbl TUCTHILINATA. Bennuuny drer-
MOBOT'O YHCJIa YMEHBIIAIOT, YBEITUYNBasi CKOPOCTh OTOOpa TUCTUILIATA, €CJIN B IPHEMHHUKE COOM-
paeTcs MHIUBUIYaJbHOE BEIIECTBO (WM a3e0TpornHasi cMech). [Ipu3HakoM 3TOro siBIsieTcs Imo-
CTOSIHCTBO TEMIIEPATyPhl IAPOB B F'OJIOBKE ITOJHON KOHEHCALIUY B TEUEHUE HEKOTOPOTO0 BPEMEHHU.
[Tpu nepexoae oT dpakiuu K Ghpakuuu (HIerMoBoe YUCIO OMATh YBETUYHUBAIOT, YMEHbIIAs CKO-
pOCTh 0TOOPA AUCTIILIATA. DTO MPOLECC HA3BIBACTCS «OTKUMOMY» (PpaKIIUH.

Iepuoguveckuii 0TOOP TUCTHILIISITA

[Tpu 3TOM criocobe meproruecKky Ha 1—35 ceK. MOHOCTHIO OTKPBIBAIOT KPaH JJIsi 0TOOpa
JUCTHILIATA, CITyCKAOT B TPUEMHHK HEOOJBIIOE KOTMYECTBO MOCieIHero (MHoraa 1—2 kamnm) u
3aKpbIBatOT KpaH. OTOOp IUCTUIIIATA B AaJIbHEHIIIEM IPOU3BOIAT TAKUM K€ CIIOCOOOM Uepe3 paB-
HBIE IPOMEKYTKU BPEMEHH, OTOMpasi KAKIbIA pa3 OIMHAKOBOE €ro KoJn4ecTBo. TeMiieparypy u
00BEM IUCTUIIIATA OTCYUTHIBAIOT HEMOCPEACTBEHHO MEPE]] OUEPEAHBIM OTOOPOM.

@dierMoBO€ YHUCIIO MPU 3TOM ONPEAEISAIOT MO OTHOLIEHUIO YMCia Karellb, MMaJallliuX B
KOJIOHKY 3a U3BECTHBIN MPOMEXYTOK BPEMEHH, HE MEHBIINM, YeM TpeOyeTcs AJis TOro, 4YTodsbl 5
pa3 oToOpaTh AUCTUIUIST, K YUCITY Kamelb, MaJaloliuX B IPUEMHHUK 32 TOT e MPOMEKyToK. [Ipu
nepuoANYecKoM 0TOOpe (pyrerMoBoe YMCIO0 BapbUPYIOT U3MEHEHUEM OTHOIICHUS BPEMEHH, B Te-
YeHHE KOTOPOro KpaH 3aKphIT, KO BPEMEHH, B TEYEHHE KOTOPOT0 KpPaH OTKPHIT. I yMEHbIIEHUS
(i1erMoBOT0 YKCIIa )KeIaTENbHO Yallle OTKPHIBATh KpaH Ha KOPOTKHI MPOMEKYTOK BPEMEHH, YEM
YAIUHATH TPOMEXKYTOK BPEMEHHU, B TEUEHHE KOTOPOTO KpaH ObIBA€T OTKPHIT.

OTxuM Qpakiuii npu NepruogMdecKkoM 0TOOpE TUCTHILIATA IPOU3BOAAT CIEAYIOIIUM 00-
pa3oM. OTKpBIB KpaH, 0OTOMPatOT HEOOBIIOE KOJTUYECTBO AUCTHILIATA. Tak KaK Ipu 3TOM yaas-
€TCsl YacThb JIETKOJIETY4Yero KOMIOHEHTA, TO PABHOBECHE B KOJIOHKE HapyIllIaeTcs U TeMIeparypa
napa B TOJIOBKE HauMHAeT yBenuuuBaTbcd. Korga KkpaH BHOBb 3aKpBIBAIOT, B KOJIOHKE IOCTE-
MIEHHO BHOBb YCTAHABJIMBAETCS COCTOSIHME PaBHOBECHS, U Map B FOJIOBKE 000TaIaeTcs JIerkoie-
TYYUM KOMIIOHEHTOM; TeMIlepaTypa mapa Ipu 3TOM MOHMXkaeTcs (10 HekoToporo npezaena). Ko-
I/1a TeMIepaTypa yCTaHOBUTCS, BHOBb OTOMPAIOT AUCTUILIAT.

CMmemanHbIi cr1ocod 0T00pa TUCTHILIATA.

[leperonky oTnenabHBIX (Ppakimil TPOBOASIT MO COCOOY HEMPEPBHIBHOIO 0TOOpa TUCTHII-
JsITa, a IpU nepexoe oT (ppakuuu K (ppakiuuyu npuderaroT K NepuoIuuIecKkoMy oTO0py AMCTHII-
J5Ta, «OTKUMA (PpakLuio.

Ilpumep 3anucu u pacuema

DpakIMOHUPOBAHUE CMECH (YTJIEBOOPOIOB HIIH HEPTH).

Macca Kon0bI ¢ TPOAYKTOM, T.

Macca mycToif KoJIOHI, T.

Hapecka, r
Tabnuia. Pe3yapTaTsl ONbITOB (pakliMOHUPOBAHUS HCCIEAyEeMOro HeTenpoIyKTa
Macca, T 20
N | Taun'C [TpuemHuka Brixom,% n
®pakuuu bpakun
ITycToro C IPOJIYKTOM
1
2
U T.J1.
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OcraTtok

[Torepu

ITpu ppakmoHNpOBaHUU CMECH JIBYX YTJIEBOAOPO0B HAOIIOJAECTCS PSLIL IPOMEKYTOUHBIX
¢dpakuuii. OHK comepkaT cMech 000MX KOMIOHEHTOB. [IpolieHTHOE coiepikaHie KOMIIOHEHTOB B
IPOMEKYTOUHOU (PaKLUU MOXKET OBITh OIPEEICHO Ha OCHOBAHUU IOKa3aTelsiel MpeaoMIIeHUs
CMECH M YUCTHIX YTJIEBOJOPOIOB 1O opMyIIe:

N cveen = N1X+ N2 (100 —X)

I7le X — COJIEp>)KaHHUE OJTHOTO U3 KOMIIOHEHTOB, %.

JIABOPATOPHAS PABOTA Ne 3

Ouncrka He(pTENPOAYKTOB OT apOMaTH4YeCKHX YIJIEBOJOPOIOB aacopOuueil Ha al-
COPOLMOHHOM KOJIOHKE

[Ipu n3yyeHHH XMMHUYECKOTO COCTaBa yII€BOJOPOAOB BaXXHOE MECTO OTBOAUTCSA XpOMa-
TorpaduyeckuM MeToJjaM McCiIe0BaHus. beH3nHoBbIe pakluu pa3ieNsioT Ha IPYMIbl YIJIeBO-
JIOPOJI0B IIPU MOMOILHU KHUJAKOCTHO-aJICOPOIIMOHHOM XpoMaTorpaduu, yaiie Ha3blBaeMOoil pOCTO
azicopOLMoHHOM. [ uccnenoBaHus MHIUBUAYAIbHOTO XUMHUECKOro cocTaBa (pakuuil (oco-
OCHHO HMU3KOKHUIIINX ) YaCTO MPUMEHSIETCS Ta30KHIKOCTHAsI XpoMaTorpagusi.

ACOpOIIMOHHBIN aHAJIN3 OCHOBAH Ha CHOCOOHOCTH aJICOPOEHTOB M30MpPATENILHO H3BIIE-
KaTh U3 CMEcel COeAMHEHUS ONPEIEICHHBIX TUIIOB. JJIs1 pa3/ieneHust yrieBoJ0pOo10B IPUMEHSIOT
pas3yinyHble aJICOPOEHTHI: OKUCh ATIOMMHHUS, aKTUBUPOBAHHBIM Yrojib, cUiaMKarenb u ap. Yame
BCEr0 UCHOJb3YIOT CHIIMKAreib. ApOMaTUYECKUE YIIIEBOAOPOIbI O0JIEE MPOYHO YAECPKUBAKOTCS
Ha [TIOBEpXHOCTHU a/icopOeHTa, yeM napaduHoBbie U HadTeHOoBbIE. [Ipomyckas cMech yrieBoaopo-
JIOB CBEPXY BHU3 110 KOJIOHKE C aZICOPOECHTOM, OOBIYHO C TOOABICHHEM PACTBOPHUTEIS, BBIICISIOT
U3 KOJIOHKH BHayajle napaduHoBble U HAQTEHOBBIE YIIIEBOJOPOIbI, a 3aTeM apoMaTuueckue. Jlis
BBIJICIIEHHBIX (PpaKIuil M3MEPSIOT 00bEM U HCCIEAYIOT (ONPENeNsIFOT HATUIHEe apOMaTHYECKIX
yIJI€BOAOPOAOB, TOKA3aTENb MPETOMIICHUS], aHWJIMHOBYIO TOUKY U T.I1.).

[Ipu ancopOburoHHOM pa3zenieHuu OEH3MHOBBIX (PAKIUI MPUMEHSIOT JABa TUIA PAacTBO-
pUTEsei: BHITECHSIONINE U CMeIlatolIye. BoITecHso1e pacTBOPUTENHN - CHUPTHI (M30MPOIUIO-
BbIi{, STHUJIOBBIN, METHIIOBBIN) — aJICOPOMPYIOTCS CUJIbHEE KOMIIOHEHTOB OCH3MHA U BBIIEISIOTCS
U3 KOJIOHKH BCJIE]] 32 apOMAaTUYECKUMH YTII€BOAOPOAaMU. B 3TOM citydae Helb3st JOCTUTHYTh 110JI-
HOTO pa3jeneHus OeH3nHa Ha JBe (pakiuu napadruHo-HAPTEHOBYIO U apOMATUYECKYI0, TaK Kak
OHHU JIBUKYTCSI TIO KOJIOHKE BIUIOTHYIO JIpyT K Apyry. [loaTromy mpuxoaurcs emie oTouparsb mnpo-
MEXYTOUHYIO (PPAKITNIO, PEICTABIISIONIYIO0 CO00H nX cMech. CMeraroire (pa30aBIIsoIIre) pac-
TBOPUTENU — IEHTaH, U30MEHTaH - OJIM3KM MO aAcopOHpyeMocTu K mapapuHO- Ha(TEHOBOI
¢paxiun. Takue pacTBOPUTENN CMELIMBAIOTCS B KOJIOHKE C yIeBOJOPOAAMHM, ITOCTETIEHHO Jie-
copOupys UX U 3acTaBiIsisl ABUraThcst BHU3. Eciin Berenl 3a CMeatoIyuM pacTBOpUTENeM (M30MeH-
TaH) BBECTH B KOJIOHKY BBITECHSIONIUN (METAHOJ, 3TAHOJ), TO MOXXHO OTJIENUTh mapaduHo-Had-
TEHOBYIO (pakiuio 0e3 oTOopa MpoMeKyTOUHOM. M3Mepsis mokaszarenpb npernoMiIeHUspIIbTpaTa,
MO>KHO OOHAPY>KUTh KOMIIOHEHTBI CMECH B TaKOM MOCJIEI0BATEIbHOCTU: TapadUHbl + HapTEeHbI
—> napaduHbl + HaQTEHBI + U30MEHTaH —>U30IEeHTaH + apOMaTHUECKUE YTIEBOJOPOIbI -> Me-
TaHOJ + apoMaTUYECKHeE YIIIEBOAOPOIbl —> MeTaHoJ. Dpakiuu napapuHo-HapTEHOBBIX U apo-
MaTHYECKHX YTIEBOAOPOAOB BBIIEISIOT U3 (MIIbTpaTa OTTOHKOM n3omneHTana. dpaxiuio apoma-
TUYECKHUX YTJIEBOJOPOJIOB OTIIEISIOT OT METaHOJIa IPOMBIBKOM BOJI0M, TIOCTIE YETO 00€3BOKUBAIOT
CaCl; n MeTayuIM4ecKUM HaTPHEM.

Jl1st 6eH3UHOB, coAeprKanux 10 15 00beMHBIX % apoMaTHYECKUX YTIEBOI0POI0B, YA00OHO
IPUMEHSATH aJICOPOIIMOHHOE Pa3JIeIEHUE C BBITECHSIONIMM PACTBOPUTENIEM U OTOOPOM IIPOMEXKY-
TOYHOH (pakiuu, npu 0ojiee BHICOKOM COJEpKaHUU B OEH3MHE apOMATUYECKUX YTIIEBOJOPOJIOB
pPEKOMEH/IyeTCs pa3J/ieieHne MpH MOMOIIM CMEIAroIIe KUIKOCTH + BBITECHSIOUINI pacTBOpH-
TeNb.
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IIpudopsl, peakTUBbI, MATEPUAJIbI

HUccneoyemviii Hegpmenpodykm uiu cmecs, cmexiannas Koaouka (puc. 3) evicomotr 200
mm, ouamempom 8—10 mm ¢ 80poHKOU 0151 nodcaoku npoowl, peppakmomemp muna UPD, uzo-
nPONUNOBsLIL cnupm uau newman (uzonenmat), aocopoenm — AloOs, mepuvie yununopul (2padyu-
posannvie npobupku) c yenot oenenus 0.1 ma.

Ilposedenue ananuza. KonoHKy 3alONHAIOT CYXHM aJCOPOCHTOM, YKPEIUISIOT B ILTa-
TUBE, HABEPXY 3aKPEIUISIOT JSITUTESIBbHYI0 BOPOHKY 1 JUTsl TOICaiIkKK TIPOOBI U AJTFOCHTA, 10T HIK-
HUH KOHEIl KOJIOHKH 2 TIOJIBOJIAT TPaIyUPOBAHHYIO TPOOUPKY 3.

Puc. 3. AncopOuronnast KoJIoHKa
1 — nenuTtenbHAs BOPOHKA,

2 — KOJIOHKA C aJICOPOCHTOM,

3 — rpagyupoBaHHasi IpoOUpKa.

Hccnenyemytro hpakiyio B KOJIUYECTBE 5 MII 3aJIMBAIOT B KOJIOHKY M I1OCJI€ TOT0, KaK OHa
MOJTHOCTBIO BIIUTAETCS B aCOPOEHT, JOOABISIOT B KayecTBe necopoupytromieii xuakoctu 15-20
MJI “30nponuioBoro cnupta. CHayana U3 KOJIOHKH Oy/eT BBIXOJUTh HACBIECHHAs (AJIKaHO-1IUK-
JI0AJIKaHOBAas) 4acTh HccieayeMoi (pakuuu, koropas aacopoupyercs AloOsz mMeHee mpodvHO.
[TepByto nmopuuto oTOMparOT B KoauuecTse 1 M1, a Bce nocneayromue — 1o 0.5 mur. s kaxon
0TOOpaHHOM (ppakiy ONpenensIoT noKa3aTeb npeaomieHus. @pakiuu, OTIIMYAIOLIHECs 10 MOo-
Kazareno npeaoMieHus He 6osee yeM Ha 0.0005 cmemuBaroTcs.

[TosiBnieHHe apeHOB 3aMeyaroT Mo (OPMAIUTOBOM peakUuu: B MPOOUPKY IMOMe-
maroT 1 mMa 98 %-ii GecuiBeTHON cepHOM KHCIOTHI, 100aBsAtoT 2—3 kamm 10 %-ro pactBopa
(dbopManuHa U CTOJIBKO ke MpoayKTa. [Ipu oTCyTCTBUU apeHOB CMECh OCTAeTCsl OECIIBETHON MU
cJIerKa enreeT. SIpko-KpacHOe OKpalllMBaHUE YKa3bIBaeT Ha MOsBJIEHNUE B OTOOpaHHON (pakuun
apeHOB.

Bonpocwt ona konnoxkeuyma:

1. AncopOunoHHBIN aHANIN3. AJCOPOEHTHI.

2. BeITecHsIOIIME U CMEIIAIOIINE PACTBOPUTEIH.
3. ®opmanuToBas npooda.

4. Pe3ynbTaThl HCCIEAOBaHUM.

JIABOPATOPHAS PABOTA Ne 4

Onpenenenne MIOTHOCTH, KHHEMATHYECKON BA3KOCTH M MOKa3aTes MPeI1oMJICHUS
HeTeNnpOAYKTOB

|. lloaroToBKa K aHAMU3Y. YAa/leHHMe MeXaHNYeCKUX MpUMecei

MexaHnuyeckue IpUMecH CoJIepKaTcsl B ChIpoit HepTH B BUJIE TIECKA, ITIMHUCTHIX MUHEpa-
JIOB ¥ Pa3JIMYHBIX COJIEW, KOTOPHIE HAXOAATCS BO B3BEIIEHHOM cocTosiHuu. IIpu uccnenosanusax
HedTel 6oMbIIoe coiepKaHNe MEXaHUYECKUX MPUMeEceil MOKET B 3HAYUTEIILHON CTENIEHH MOBJIU-
ATh Ha MPABUIBHOCTD OINPENEIEHUS TaKMX IOKa3aTeslel, Kak IUIOTHOCTb, MOJIEKYJIIpHas Macca,
KOKCYEMOCTb, COJIEpKaHHE CEepBl, a30Ta, CMOJIUCTO-ac(haJIbTEHOBBIX BEIIECTB 1 MUKPOIJIEMEHTOB.
B nporiecce nepepaboTku HePTH B HEPTEMPOLYKTHI MOTYT MONACTh MPOLYKTHI KOPPO3HUHU armmapa-
TOB M TPyOONPOBOJIOB, METbYANIIINE YACTUIBl OTOEIMBAIOIIEH IIMHBI, MUHEpaIbHbIE COIH. 3a-
rpsi3HeHue He(hTH 1 He(YTEPOLYKTOB MOXKET IMPOUCXOAUTH TAK)KE MPU XPAaHEHUU M TPAHCIIOPTH-
POBKe.
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MexaHnyeckue MpUMECH B TOIUIMBE MOTYT MPHUBECTU K 3aCOPEHHUIO TOIUIMBOIPOBOOB,
(GUIBTPOB, YBETUYCHUIO H3HOCA TOTUIMBHOMN amnmapaTypbl, HAPYIICHUIO TUTAHUS ABUTATENS. DTH
K€ IPUMECH B MaciiaX M CMa3Kax MOTYT BbI3BaTh 3aKyIMIOPKY MacJIOMPOBOIOB, TOJIOMKY CMa304-
HOU anmaparypsl, 00pa3oBaHUE 3aJUPOB HA TPYIIUXCS TOBEPXHOCTSX.

W3 mexanumveckux npumeceil HauboJiee OMACHBIMU SIBISIOTCS MECOK U JPyTrue TBEpAbIC
YaCTHULbI, UCTUPAIOIINE METAIUIMUECKHUE TOBEPXHOCTH.

MeTtos! onpe/iesienrs o0LIero coaepKaHusi MEXaHUYECKUX MPUMecel OCHOBAHBI Ha CIIO-
COOHOCTH BCEX OPraHUYECKUX KOMIIOHEHTOB HE(DTU PacTBOPATHCS B OPraHUYECKUX PACTBOPHUTE-
nsx. HepactBopuBimiics ocTaTok, 3aJepKUBaeMblidi (pUIBTPOM MpH (UIBTPOBAHUU PACTBOpA
HeQTH WK HEPTEPOAYKTA, U XapaKTEPU3YET COJCP)KaHUE B HUX MEXaHUYECKUX MTPUMECEH.

Ilepeo Hawanom nposedenuss aHaiumuyeckux pabom ciredyem ouucmums Hepmv u
HeghmenpooyKkmul 0m MexaHuyeckux npumeceti 00bIYHbIMU MEeMOOAMU PUTLIMPOBAHUS.

II. IlnoTHOCTH

[TnoTHOCTBIO HA3bIBACTCSI Macca eIWHUIBI o0beMa BemiecTBa (HeTH, HEPTEPOIyKTa).
Eanuuneit mootaoctu B cucteme CU sBiseTcs Kr/M°.

B uccnenoBarenbckoi MpakTUKE OMPENEISETCsS OTHOCUTENbHAS INIOTHOCTh. OTHOCUTEIh-
HOM TIOTHOCTBHIO HA3bIBAETCS OTHOIICHME IIIOTHOCTH HepTH min HedrenpoaykTa npu 20°C k
IUIOTHOCTU JTUCTHIITIMPOBAHHOM BOJIbI (3TalIOHHOIrO BewiecTBa) rnpu 4°C, T. €. OTHOLIEHHE MacChl
HedTu win Heprenpoaykra rmpu 20°C k Macce Takoro xe 00beMa TUCTHITUPOBAHHOM BOJIBI IIPH
4°C. OTHOCHUTENBHYIO IJIOTHOCTH 0003HAYAIOT P. Y MHOKUB 3HaYE€HNE OTHOCUTEIILHOU IJIOTHOCTH
Ha 1000, MOXKHO MONYYHTh IIIOTHOCTH B KI/M°. IIIOTHOCT HEDTH M HEDTENPOLYKTA 3aBUCHT OT
TEMIEPATYPHI.

3HayeHMe NJIOTHOCTH /ISl XapaKTepUCTUKU HedTell 1 HedTenpPoayKTOB

[110THOCTH IPUHAUIEKUT K YMCITY HanOoJIee pacpOCTPAHEHHBIX IOKa3aTesel, IpUMeHs-
eMBIX MPU UccleoBaHuU HedTel u HepTenpoaykToB. Ocoboe 3HaUEHUE 3TOT [TOKA3aTelb UMEET
IIPU pacyeTe MacChl HEPTENPOAYKTOB, 3aHUMAIOLINX JAHHBIA 00beM, U, HA000pOT, 00beMa HedTe-
MPOJIYKTOB, UMEIOLIUX ONPEIEICHHYIO MacCy. DTO OUEHb BaXKHO KaK JIJIsl KOHCTPYKTUBHO-pacyeT-
HBIX MCCIIEOBAHUM, TaK U JUIsl MPAKTUYECKON pabOThl Ha MECTaxX IMPOU3BOJCTBA, TPAHCIIOPTH-
POBKH U MOTpeOIeHHs He(TEeMPOTyKTOB.

Ecnu npuHATE BO BHUMaHUE, 4YTO OCHOBHAsl Macca He(PTEpOyKTOB MaaeT Ha JOJI0 yTI-
JI€BOAOPO/IOB, a OCIIEIHNE B MOAABISAIONIEH YACTH COCTOST U3 TPEX OCHOBHBIX KIIACCOB — Iapa-
¢uHOB, HaPTEHOB U apOMATHYECKHUX YIJIEBOJOPOJIOB, 3aMETHO PA3IMYAIOIIMXCS 110 BEIUYHHE
IJIOTHOCTH ISl COEUHEHUN C OJIMHAKOBBIM YMCJIOM aTOMOB B MOJIEKYJIE, TO MOKHO CHENIATh BbI-
BOJI, YTO BEJIMYMHA MNIOTHOCTH OyAET 0 U3BECTHOM CTENEHU XapaKTEPU30BaATh HE TOJIBKO COCTaB
Y IIPOUCXO0K/IEHHUE MPOAYKTA, HO TAKXKE U €ro KaueCTBO.

B camoM nene, mpu npodnx paBHBIX [TOKA3aTEISAX Ka4eCTBa HEPTEMPOAYKTOB MOMXKHO CUU-
TaTh, UTO 0OJIee BHICOKAs MJIOTHOCTh YKa3bIBAET HA OOJbIIIEE COIePIKaHUe apOMATHUYECKUX KOM-
MIOHEHTOB, a 6oJiee HU3Kasi — Ha OoJIblliee cojiepKaHue napapuHOBBIX YIIIEBOJOPOAOB U C 3TUM
MIOJIO)KEHUEM TIPUXOJUTCSI CUUTATHCS HE TOJIBKO B IIPOLECCE MPOU3BOJACTBA, HO U B IIPOLIECCE
noTpeOaeHuss He(hTePOTYKTOB.

DKCIepUMEHTANILHO TUIOTHOCTh HepTHu (HEeTEempoayKTa) OMPENeNsiioT OJHUM M3 TPeX
CTaHJAPTHBIX METOJIOB: apeoMeTpoM (HedTEeACHCUMETPOM), TUAPOCTATUYECKUMH BecaMu Bect-
dansi- Mopa u nukHOMeTpoM. M3 HuX Hanbonee OBICTPHIM SBISETCS apEOMETPUIECKUI METO]I, a
Han0oJiee TOYHBIM — MUKHOMETpUIEeCKUi. [IpernmyiecTBOM MUKHOMETPHUECKOTO METOIA SIBIIS-
€TCsl HCTIOIh30BaHUE CPABHUTEIBHO MAJIIX KOJIMYECTB aHATTU3UPYEMOM MPOOEHI.

Onpenenenue MJIOTHOCTH MUKHOMETPOM

IIpudopbl, peakTUBbI, MATEPUAT I

Tluknomemp, xpomosas cmecs, 600a OUCMUNTUPOBAHHASA, IMUTLOBBII CNUPM, NUnemxa, oy-
Maza punbmpoeanvHas.

CranmapTHOM TeMIiepaTypoH, Mpy KOTOPOM OmpeessieTcs INIOTHOCTh HedTH U HedTenpo-
nykra, seinserca 20°C. Jlns onpeseneHus MIOTHOCTH MPUMEHSIOT CTEKISHHbIE MUKHOMETPHI C
METKOW ¥ KamWJUIAPHOHN TPYOKO# pa3nuaHoi eMKOCTH (puc. 4). Kaxaplii KOHKpETHBIN MHKHOMETP
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XapaKTEePHU3yeTCsl TaK Ha3bIBAEMBIM «BOJHBIM YHCIOM», T. €. Maccoi BOJBI B 00BbEME JaHHOTO
nukaomerpa mpu 20°C.

Puc. 4. IIukHomeTpbl

1 — nuxkaometp bupona,

2 — IUKHOMETP C METKOH,

3 — MUKHOMETP € KaIMUISIPOM.

Ilepen onpeneneHreM BOJHOTO YKcia MMKHOMETP IIPOMBIBAIOT MOCIEI0BATEIBHO XPOMO-
BOM CMECBHIO, JUCTWINIMPOBAHHOM BOJIOM, STWJIOBBIM CIIMPTOM M CyIIaT. YUCTHIN U CyXOU MUKHO-
MeTp B3BeIUBAOT ¢ TOUHOCTHIO 70 0.0002 r. C moMoIIbIO MUMETKU HAMIOIHIIOT MUKHOMETP JIH-
CTHJIJIMPOBAHHOM CBEXEKUIISTYEHON U OXJIaXKIEHHOMN /10 KOMHATHOM TeMnepaTypbl BOAOU (MMUKHO-
METpPBI C METKOM 3alOJIHAIOT 110 BEPXHEMY Kparo MeHHUCKa). [IuKHOMEeTp ¢ yCTaHOBIEHHBIM ypPOB-
HeM BoJbl Iipu 20+0,1°C TiiaTenbHO BBITUPAIOT CHAPY’KU U B3BELIMBAIOT C TOUHOCTHIO 110 0.0002
I.

BopaHoe urcio M nuKHOMETpa BBIYHUCISIIOT 10 (popmyiie:

m =mz2-miu

rae mi, M2 — macca IMKHOMETpa C BOJION 1 IyCTOr0, COOTBETCTBCHHO, T.

I[TnoTtHOCTH HedTH (HedTenpoaykTa) ¢ BsizkocThio mpu S0°C He Gonee 75 MM?/c onpee-
JSFOT cieayronM o0pa3om. Cyxoil M YUCTHII MUKHOMETP HAIOIHSIOT C TIOMOIIBIO MMATIETKH aHa-
nusupyemoit HedyThio (HedrenpomaykTom) pu 18-20°C (yposeHb HeTENPOIYKTOB B MUKHOMETpE
YCTaHABJIMBAIOT MO0 BEPXHEMY Kparo MEHHCKa), CTapasch HE 3aMa3aTh CTEHKU MUKHOMeETpa. [1uk-
HOMETpP C YCTAHOBJIEHHBIM YpPOBHEM TIIATEIbHO BBITUPAIOT U B3BEIIMBAIOT C TOYHOCTHIO IO
0.0002 r.

«Bunumyro» miI0THOCTH p' aHaNu3upyeMoi HepTu (HeTenpoyKTa) BEIUUCIIAIOT 10 (op-
MyJie:

p’ = (M3 —mz)/ m2

r7e M3 — Macca NMKHOMETpa ¢ He(Thio (HEPTENPOAYKTOM), T'; M1—Macca MyCcTOro MUK-
HOMETpa, I'; M2 — BOJIHOE YUCIIO MTUKHOMETPA, T.

«BHIUMYIO» IIOTHOCTh HEPECUYUTHIBAIOT B INIOTHOCTH P42°io popmyie:

p4?0 = (0. 99823 - 0.0012) p’ + 0.0012 = 0.99703 p’ + 0.0012

BrrauciienHsie mo 310 hopMyIie MOnpaBKy K «BHIAMOW UIOTHOCTH MPHUBEICHBI B Ta0JI.
1. JIns nosydenus mioTHOCTH P42 anamusupyemoit HedTr (He(TenpoayKTa) TONPABKY BEIYUTAIOT
U3 3HAYCHUS «BHIUMON» IIOTHOCTH. PacxokIeHne MeXIy MapajuleIbHBIMH ONpeAeTIeHUSIMA
IJIOTHOCTU He A0JkHO npeBbimars 0.0004.

Cremyer UMeTh B BUJTY, YTO PE3YJIbTATHl ONPEACTICHHS INIOTHOCTH NCKAKAIOTCS TP HAITU-
YUK B UCXOTHOHU NpoOe HedTu (HeTenpo1yKTa) BOJbI U MEXaHUYECKHUX PUMECEH.

Tabauma 1. [TompaBku K «BUAMMON) MIOTHOCTH

«Bugumasy miot- ITo- ,
, «Buaumas» mioTHOCTS p [Tonpaska
HOCTb P MpaBKa
0.6900—0.6999 0.0009 0.8500—0.8599 0.0013
0.7000—0.7099 0.0009 0.8600—0.8699 0.0014
0.7100—0.7199 0.0009 0.8700—0.8799 0.0014
0.7200—0.7299 0.0010 0.8800— 0.8899 0.0014
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0.7300—0.7399 0.0010 0.8900—0.8999 0.0015
0.7400—0.7499 0.0010 0.9000—0.9099 0.0015
0.7500—0.7599 0.0010 0.9100—0.9199 0.0015
0.7600—0.7699 0.0011 0.9200— 0.9299 0.0015
0.7700—0.7799 0.0011 0.9300—0.9399 0.0016
0.7800—0.7899 0.0011 0.9400—0.9499 0.0016
0.7900—0.7999 0.0012 0.9500—0.9599 0.0016
0.8000—0.8099 0.0012 0.9600—0.9699 0.0017
0.8100—0.8199 0.0012 0.9700—0.9799 0.0017
0.8200—0.8299 0.0013 0.9800—0.9899 0.0017
0.8300—0.8399 0.0013 0.9900—1.0000 0.0018
0.8400—0.8499 0.0013

rae 0.99823 - 3nauenue miotHocty Boabl mpu 20°C; 0.0012 — 3HaueHHWEe TUIOTHOCTH
Bo3nyxa npu 20 °C u gaBnenuu 0.1 MlIla (760 mm pr. CT.).

I11. TToxazaTenp mpeaoMICHHUS

[Tokazarens npenomieHust (KO3PPUIHUEHT pedpaKkIun) TAKKE SBISIETCS OAHON M3 OCHOB-
HBIX XapaKTepUCTUK HeTenpoLyKTOB. OH XapakTepu3yeT CIOCOOHOCTh He(TENPOIYKTa IPETOM-
JSITHh MAJAIONINI HA HETO CBETOBOM Jiyd. Ilpu 3TOM, OTHOIIEHHME CHHYycCa yria MaJeHus Jiyda K
CHHYCY YIJIa IPEIOMJICHMSI JTyda JIIsl KaKA0ro He(hTenpoayKTa OCTOSIHHO U Ha3bIBaeTCs MOKa3a-
TesieM npenomiieHust. OnpeaeneHne oKa3aTens MPeJOMIICHNsT OCHOBAHO Ha SIBICHUU TIPEJIEib-
HOTO yTJja, IPY KOTOPOM HAcCTyIaeT M0JIHOEe BHyTpeHHee oTpakeHue. [lokazaTens nmpeaoMieHus
OTIPENIENIAIOT C TIOMOIIBIO MPHUOOPA, KOTOPBIN Ha3bIBACTCS pePpPaKTOMETD.

IToka3aTenb mpenomileHHs] 3aBUCUT OT TeMIepaTypbl M JJIMHBI CBETOBOH BOJIHBL. Yem
0oJTbIIIe UTMHA BOJHBI CBETOBOTO JIy4da, TEM MEHBIIIE MTOKa3aTelb MPEITOMIICHHS.

IToka3zatens npenomiieHUs HePTENPOayKTa OOBIYHO ONPEIENSAIOT AJS JKEJITOW JMHUU
Hatpus ripu 20 ° ¥ COOTBETCTBEHHO 0003HauaoT N%p

ITo mokaszatemnto MperoMIICHUS MOXKHO OLEHUTh YHUCTOTY WHAMBUIYAIBbHOTO YTJIEBOIO-
pona, yriieBoIOpOIHBIN cocTaB He(TsiHOU (pakiuu. M3 yrieBogopo 0B HaMMEHbIIee 3HAUCHHE
MoKa3aTessl MpeIoMIIeHHsI UMEIOT H-ajlKaHbl. C yTsDKeIeHHueM (paKIMOHHOTO coCTaBa HEPTIHOU
(bpakuuy NOBBIIAETCS €€ MOKa3aTelNb MPEJTOMIICHHS.

[To W3MeHeHUI0 ToKa3aTessl MPEJIOMIICHUSI MOXHO CYIUTh O (Da30BBIX NPEBPAIICHHUIX
TBEPJBIX yriaeBoAopoaoB. [Ipu 3ToM aHM30TpOIHAs KHJKasd (a3a XapaKTepu3yeTcs OJHUM 3Ha-
YEHHEM ITOKa3aTellsl MPEeJIOMJICHHUS, a aHU30TPOITHAs TBepaas (paza — ABYMs 3HAUSHHUSIMH TTOKa-
3arens npenomiieHus. O0nacTh MOSBIEHUS TBEPAOH (a3bl B HEKOTOPOM MHTEpBAJe TEMIIEpaTyp
XapaKTepu3yeTcs ABYMS TIOKa3aTeIsIMUA TIPETOMIICHUS: )KUAKON M TBEPIIOH (as.

Jlnst ompeneneHuss mokasaTessl MPeIOMIICHUS NMPUMEHSIOT JBa TUMA PePpakTOMETPOB:
A66e u Ilynasdppuxa. K nepoMy Tuiy oTHOCATCS oTeuecTBeHHbIe pedpakromeTpsl PJIY, UPD-
22, UP®-454. Pedpakromerpom tumna [lyneppuxa ssusercs npubop UPD-23. B naboparopHoii
IpaKTHKe Hanbosiee yacTo NpUMEHSIOT pedpakToMeTpsl THIa AOGe. /{1 Oosiee TOUHBIX ompee-
JICHUH TOKa3aTens MPEeJOMIICHUS U TUCIIePCHH HEOOXOIUMO UCIIONIb30BaTh pepakTOMETp THIA
[Tynbdpuxa.

Omnpenenenue nokasarens npeaomieHus peppakromerpom NPD-454

IIpu6Gopsl, peakTHBBI, MAaTEPHAJIBI

Pegpaxmomemp tuna UPD-454, cmexnannas nanouxa Wi nunemxa, nempoietinbli 3pup
WIN SMUN08bIU CNUpmM, caigemra uiu ama.

Peppaxkromerp UP®D-454 no3BosnsieT onpenensaTh MOKa3aTeNnb MpeloMIIeHUsT HedTernpo-
mykTa B mHTEpBane ot 1.2 10 2.0 ans muann De TourocTsio 2104, TIpuaimn neiicteus pedpax-
TOMETpPa OCHOBAH Ha SIBJICHUH TTOJIHOTO BHYTPEHHETO OTPAXXEHUS IIPU MPOXOKACHUU CBETOM T'pa-
HUIIBI pa3jelia IByX Cpell ¢ Pa3HbIMM [TOKa3aTeNIMH IIPETOMIICHHUS.
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Onpenenenne mnokazaress MPEIOMIIEHUs MPOBOAAT IPHU JHEBHOM WM SJIEKTPUYECKOM
cere. PehpakToMeTp M HCTOYHMK CBETA yCTaHABIMBAIOT TAK, YTOOBI CBET Majjall HA BXOJHOE OKHO
OCBETUTEIBHOM NMPU3MBbI WM Ha 3€PKaJI0, KOTOPBIM HAIIPABJISAIOT CBET BO BXOJHOE OKHO U3MEPH-
TeNbHOU mpu3Mbl. Ilepen HagamoM paboThI clenyeT OTKUHYTh OCBETHUTEIBHYIO MPU3MY U OYH-
CTUTh ITIOBEPXHOCTh U3MEPUTEIBHON MPU3MBIL. [10BEpXHOCTh MPU3MBbI OUUILAOT IyTEM NPOTUPKU
YHCTON MSTKOW HEBOPCUCTON caneTKON (TKaHbI), CMOYCHHOW METPOJICWHBIM 3(UPOM WIH
CIUPTOM. 3aTeM M0 AUCTUIUITUPOBAHHOMN BOJIE MWJIM IO KOHTPOJIBLHOMY 00pasily MPOBEPSIOT FOCTU-
poBKy pedpakromerpa ripu 20°C.

[locne 1OCTUPOBKM Ha YUCTYHO MOJUPOBAHHYIO MOBEPXHOCTh MU3MEPUTEIBHOU IPHU3MBI
CTEKJITHHOM IaJIOYKOU WJIM ITUIIETKOM OCTOPOXKHO, HE KacCasiCh IPU3MBbI, HAHOCAT JBE-TPHU KaILIN
UCCIIeyeMOro HeTEenpOAYKTa U OMYCKAIOT OCBETUTENbHYIO MPU3MY. V3MepeHus npo3payHbix
HEPTENPOAYKTOB MPOBOJIAT B MPOXOMALIEM CBETE, KOT/Ia OH MPOXOIHUT Yepe3 OTKPHITOE OKHO
OCBETUTEIBHOM MPU3MBI, IPU 3TOM OKHO M3MEPUTEIBHOM MPU3MBbI 3aKpbITO 3epKajoM. OKyIsip
YCTaHABJIMBAIOT HAa OTYETJIMBYIO BHIUMOCTH Mepekpectus. [loBopoToM 3epkana AoOHMBarOTCA
HauJIy4dlled OCBEUIEHHOCTH IIKajbl. BpallleHneM HUKHEro MaxOBHKa I'DAaHUIy CBETOTEHHU Clie-
JIyeT BBECTH B I10JI€ 3pEHUsI OKYJIsipa. BepxHuil MaxOBHK HEOOX0IMMO BpaIlaTh A0 UCUE3HOBEHUS
OKpacku rpaHuyHoi nuHun. HaGmronas B oKyssip, HIDKHUM MaXxOBUKOM HaBOJST MPAHUILY CBETO-
TE€HU TOYHO Ha NEPEKPECTUE U MO LIKaJe [0Ka3aTeseil npenoMiIeHusi CHUMatoT otcueT. Llena ne-
nerns mkansl 1¥1073, Iensle, necaTsie, COTHIE M THICAYHBIE JOTH OTCUNTHIBAIOT MO IIKAJIE, a Je-
CATUTBICSYHBIE J1OJIM OLIEHUBAIOT Ha IJ1a3.

J1J1s OKpalIeHHBIX U TEMHBIX He(DTEeIPOIyKTOB U3MEPEHUS POBOJIAT B OTPAKEHHOM CBETE.

1V. BsazkocTs

Bs13k0CTB, KaK U MIOTHOCTh, — BAXKHBIM  (PU3UKO-XUMUYECKUH MapaMeTp, UCIIOIb3YEMbIH
IIPU MOJICUETE 3a11acoB HE(PTH, IPOEKTUPOBAHNHU pa3pabOTKU HE(PTAHBIX MECTOPOKIEHU, BEIOOpa
crioco0a TpaHCIopTa U CXeMbI ITepepaboTKH HETH.

PaznuuaroT nuHaAMHUYECKyl0, KHHEMAaTHMUYECKYI0 M YCIOBHYIO BA3KOCTb. J(MHaMuyeckas
BA3KOCTb 1] — 9TO OTHOILLIEHHUE JEMCTBYIOLIErO KaCaTEIbHOIO HANPSKEHUS K TPAJUEHTY CKOPOCTH
IIpU 3a/laHHOM Temneparype. Enununa usmepenus AMHAMUYECKOM BSI3KOCTH MacKallb-CEKyHAa —
[Tasc, Ha mpaKTHKe NCHONB3YI0T 00BIYHO MIlasc.

HeoOxoaumocTs onpeneneHnss KIHEMaTHYeCKOW U yCIIOBHOM BSI3KOCTH CBs3aHa C TEM, YTO
JUIS OTIpE/IeIeHUs] AMHAMUYECKOM BA3KOCTH TpeOyeTcss HCTOYHUK IMOCTOSIHHOTO JIaBieHus (1o-
CTOSIHHO MPHJIO)KEHHOTO HANPSDKEHUs) Ha KUAKOCTh. DTO yCIOBUE MPEIONPEeseT JI0NOIHU-
TEIbHBIE TEXHUYECKHE TPYAHOCTH, CIOKHOCTh BOCIPOU3BENEHUS U TPYAOEMKOCTh aHAIU3A.
Kunemarnyeckas BA3KOCTb V— 3TO OTHOILLEHHE JUHAMUYECKOM BA3KOCTH KUJKOCTH K MJIOTHOCTU
[IPY TOM e TeMIleparype:

v =1n/p

E/MHNIA KHHEMATHYECKOM BA3KOCTH M%/C, Ha IPAKTHKE HCHIONB3YIOT 0OBIYHO MM2/C.

CymHOCTh METO/a ONpeesieHUs] KWHEMaTHUYeCKON BS3KOCTHU 3aKJIIOYAeTCsl B 3aMEHE T10-
CTOSIHHOTO JIaBJICHUS (BHELIHEW CHJIbI) JaBJICHHUEM CTOJI0A KHUIKOCTH, PaBHBIM IPOHU3BEICHUIO
BBICOTHI CT0JI0A JKUJKOCTH, MJIOTHOCTH KUIKOCTU U YCKOPEHUS CHIIBI TSDKECTH. DTa 3aMeHa Mpu-
BeJla K 3HAYUTEIbHOMY YIIPOLIEHHUIO U pacpOCTPAHEHUIO METO/IA ONPEEIICHUS KHHEMATHUECKON
BA3KOCTH B CTEKJITHHBIX KaIMJUIIPHBIX BUCKO3UMETpax.

OmnpeneneHre yCIOBHOM BA3KOCTH TaK)XK€ OCHOBAHO HAa MCTEUCHMHU >KUIKOCTH (Kak mpa-
BUJIO, JIJISI 9TUX II€JIEH UCTIONB3YIOT TPYOKY C TMAMETPOM OTBEPCTHS 5 MM) MO BIUSHUEM CHJIBI
TSKECTH. Y CIIOBHAS BA3KOCTh — OTHOIIEHHE BPEMEHH UCTEUEHUS HePTEPOAyKTa IPH 3aJJaHHOM
TeMITepaType KO BPeMEHH HCTEUeHHNs UCTIILIpoBaHHOH Boskl ipy 20°C. Enuanma n3Mepenus
— ycnosasle rpagycs ("BY). MeTon onpe/iesieHns YCIOBHOM BA3KOCTH PUMEHSETCS s HedTe-
MPOJYKTOB, JAIOLIUX HETPEPHIBHYIO CTPYIO B TEUEHUE BCETO MCIBITAHUS U JUISI KOTOPBIX HENb3s
ONpeAEINTh KNHEMATUUYECKYTO BSI3KOCTh 110 'OCT 33—82. VY ci10BHY10 BSI3KOCTh OIPEAEIIAIOT AJIs
He(TSIHBIX TOIUIUB (Ma3yTOB).

OmnpeneneHre KHHEMAaTHUYECKOM BA3KOCTH 0053aTENIbHO JJIsl TAKUX TOBAPHBIX HE(TEIpo-
JYKTOB, KaK JIM3eJIbHBIE TOIIMBA U CMa304Hble Macia (HbIOTOHOBCKHUE JKUIKOCTH).
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CormacHo yHU(MUIIMPOBAHHOK ITPOrpamMMe UCCIIeIOBaHMs It HePTel onpeaesroT KHHe-
MaTHYECKYIO (MM JMHAMHYECKYIO) BS3KOCTH IIpH Temmeparypax ot 0 1o 50°C (uepes 10 °C). dns
MaJIOBSI3KUX Hedreil onpenenenue HaunHaoT ¢ 20°C. J1si KepOCHHOBBIX JUCTHILIATOB OIpe/e-
NS0T KMHEMaTUIecKyIo BaskocTs rpu 20 — 40°C. Jlns ausensHbix — npu 20°C, 1715 MacisHbIX
— nipu 40, 50 m 100°C. J{nst ocTaTKOB, BRIKMNAOMUX Bhime 350°C, onpeensioT yCIOBHYO BSI3-
kocTh 1ipu 50, 80 u 100°C.

Ha BsizkocTh HEQTH U HEPTETIPOTYKTOB CYIIECTBEHHOE BIUSHUE OKa3bIBACT TEMIIEPATYpa.
C ee MOHMW)KEHUEM BSI3KOCTb YBEIIMYMBACTCS. BjI3KOCTHO-TeMIepaTypHbBIE CBOMCTBA He(Temnpo-
JTYKTOB 3aBHUCST OT X (PPAaKIIMOHHOTO U YIIIEBOJOPOAHOrO cocTtaBa. HauMeHnbieil BA3KOCTbIO U
HanOoJiee MOJIOroi KPUBOM BA3KOCTH 00JIafaloT amudarndeckue yriaeBogopoasl. Hanbombimei
BA3KOCTHIO M HanboJiee KPyTOi KPUBOM BI3KOCTH — apoMaTHuecKkue (0COOCHHO OM- U MOJIULIKK-
JUYECKHUE) YTICBOAOPO/IBI.

BaxHbIM 5KCIITyaTalliOHHBIM TOKa3aTeJIeM TOILIUB M MaceJ SIBJISIETCSA TPOKAYUBAEMOCTb.
[TpokaunBaeMOCTh MOTOPHBIX TOIUIMB M TOIUIMB JJII Fa30TYPOMHHBIX U KOTEJIbHBIX yCTaHOBOK
CYIIECTBEHHO 3aBUCHT OT HX BA3KocTH. Hanpumep, KomuuecTBo 6eH3uHa Bs3kocThio 0.65 Mm2/c,
TIOCTYHAIOIIEro B ABUTaTeNb 33 OJHY MUHYTY, cocTapisieT 100 r, a 6eHs3uHa Ba3kocTsio 1.0 MM%/c
— 95 1. B TexHnyeckux TpeOOBaHUAX HA TOBapHBIE TOILIMBA U CMa304HbIE Maclia MPEAyCMOTPEHBI
COOTBETCTBYIOIINE OTPAHUYCHUS 3HAUEHUS BA3KOCTHU. Tak, TOIIMBA JUIsl OBICTPOXOHBIX AU3eei
JIOJKHBI IMETh KHHEMaTH4ecKyIo BaskocTh ipu 20°C B npenenax 1.5—6.0 mm?/c.

C moHMXEeHHEM TeMIIepaTyphl BRICOKOBS3KHE He()TH, IPUPOIHBIE OUTYMBI U OCTATOYHBIC
HEe(TENPOAYKTHl (Ma3yT, TYIPOH) MOTYT MpPOSBISATh AHOMAJIUIO BA3KOCTH, TaK Ha3bIBAEMYIO
CTPYKTYPHYIO BA3KOCTb. [Ipy 3TOM HX TeueHue nepectaeT ObITh IPONOPLUOHATBHBIM ITPHIIOKEH-
HOMY HANpPsDKEHUIO, T. €. OHU CTAaHOBATCS HEHBIOTOHOBCKUMH KUIKOCTSIMH. [IpuunHOl CTpyK-
TYpHOU BSI3KOCTH SIBJSIETCS COZIEpP)KaHUE B HEPTH M HEPTENPOAYKTE CMOJIHCTO-ac(haTbTEeHOBBIX
BEIIECTB U MapauHOB.

Jlj1s OLIeHKH BSI3KOCTHO-TEMIIEPATypPHBIX CBOMCTB Macesl MMEIOTCSI COOTBETCTBYIOIIKE 3a-
BUCUMOCTH JJIsl pacyera TeMnepaTypHoro kosgounuenta Baskoctd (TKB) u unnekca Bsa3koctu
(1B).

Onpenenenrne KWHEMaTUYECKON BA3KOCTH

IIpu6opsl, peakTHUBBI, MATEPHAJIBI

Buckosumemp cmexnaunviti Ocmeanvoa, mepmocmam, pe3uHosas mpyoKd, pe3uHo8dsl
epyuia, cekynoomep.

CymHoCTh METO/Ia 3aK/II0YaeTCs B M3MEPEHUH BPEMEHH MCTEUEHUS ONPeIeIEHHOro 00b-
€Ma UCHBITYeMOM KUIKOCTU MOJ] BIUSHUEM CHIIbI, TsDKeCTU. VcnbiTanne MPOBOJAT B KaMILISIP-
HBIX CTEKJITHHBIX BHCKO3UMeETpax. J{Jis mpoBeeHusl aHanu3a moAOUparoT BUCKO3ZUMETP C TAKUM
JUaMETPOM Kalnuuisipa, 4ToObI BpeMsi HICTEUEHUS JKUJKOCTH cocTaiisiiio He MeHee 200 ¢ (puc. 5).

1

T

Puc. 5. Buckoszumetp OcTBanibia
M 1- mnepBoe KoseHO,
2- BTOpPOE KOJICHO,
3- pacumpeHue.

tet

YucThlif CyX0il BUCKO3UMETp 3aMONHAIOT HePThIo (HedTenpoaykrom). s 3Toro B BHC-
KO3UMETp Yepe3 BOPOHKY 3aJIMBAIOT TOUHOE KOJUYECTBO He(pTenpoayKTa (OTMEYEHHOE Ha BUCKO-
3uMetpe). CHUMAIOT ¢ BHELIHEH CTOPOHBI KOHIA KoJieHa 1 u30bIToK HedTH (HedTenpomykTa) u
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HAJIeBAIOT Ha KOHEIl KOJeHa 2 pe3MHOBYIO0 TpyOKy. BuckozumeTp ycTaHaBIMBaIOT B TE€PMOCTAT
(6anro) Tak, uToOBl pacmmpenue 3 OblI0 HIDKE YpoBHS Hedtu (Hedrenpomykra). Ilocie BbI-
JIEP)KKK B TEPMOCTaTe HEe MeHee 15 MuH 3acachiBaloT HEPTH (HEPTEIPOIYKT) B KOJICHO 2, MPH-
MepHO 10 1/3 BeicoThI pacmupenus 3. CoeuHSAIOT KOJICHO 2 ¢ aTMOC(epoit 1 OTIPeeNsIIOT BpeMs
nepeMenieHuss MeHUCKa HepTH - (HedTenpoykTa) oT MeTKH M1 10 M2(C MOrpemHoCThIO He Ooiee
0.2 ¢).
Ecnu pe3ynbraThl Tpex mocieAoBaTeIbHbIX U3MEPEHUN HE OTInYatoTcs Oosee yem Ha 0.2
%, KHHEMATHYECKYIO BA3KOCTh V, MMZ/C, BRIYMCIISIOT KaK cpeiHee apudMeTudeckoe 1o hopmysie:
v =CCert,
rie C— MOCTOSHHAS BHMCKO3MMETpa, MM%/c% T — cpelHee BpeMs MCTedeHHs HedTu
(HedTenpoIyKTa) B BACKO3UMETPE, C.
JluHamuueckyro BsI3KoCTh 1, Mlla-c, uccnenyemoit Hehtr (HeTEMPOIYKTA) BHIYUCIISIOT
o ¢popmyie:
n=vep
IJie V— KHHEMaTH4decKas BA3KOCTh, MM2/C; p — IIOTHOCTb MPHU TOH e TeMIIepaType, Ipu
KOTOPO¥ OIpe/IeNsIach BI3KOCTb, T/CM®.
Jlomyckaembie pacxXoKIEHUsI OCTIEA0BATENbHBIX OMPEIeICHN KHUHEMAaTHYECKON BS3KO-
CTH OT CpPEeIHET0 apu(hMETHIECKOTO 3HAYCHHS HE TOJDKHBI ITPEBBIIIATh CISAYIOIINX 3HAYCHHN:
Temneparypa uzmepenus, °C ot - 60 no - 30 ot -30 o 15 ot 15 no 150.
JHomyckaemoe pacxoxaenue, % +2.5 +1.5 +1.2
Bonpocwt ona konnoxeuyma:
1. IlogroroBka HEPTEIPOAYKTA K AaHATH3Y.
2. Yro Ttakoe mioTHOCTh? EAMHUIIBI H3MEPEHUS TIOTHOCTH.
3. OTHOCHUTEIBHAS TIIIOTHOCTD.
4. 3HaveHue TUIOTHOCTH JJIsl XapaKTePUCTUKH HepTel U HeTenpOTyKTOB.
5. Meroas! n3mepenus mwioTHocTH. [IpenmymecTsa.
6. Xo11 paboThI, pe3yNbTaTHI.
7. YcrpoiictBo pedpakromerpa. Pe3yabTaThl.
8. JlunaMuyeckasi, KHHEMaTHUeCKas U yCIOBHAsI BA3KOCTb.
9. 3aBHCUMOCTB BSI3KOCTH OT TEMIIEPATYPHI.
10.Pe3ynbTarhl UCCIEIOBAHUMN.

JJABOPATOPHASA PABOTA Ne 5

OnpenesieHue cogep:kaHusi BOAbl B He(PTAX U HePTeNnPoayKTaX

Jlnama3oH copepaHus BOJbI B HE(TAX BEChbMa MIMPOK U MOXKET U3MEHATHCS OT JECATHIX
noieit 1o 60 % u Goiee.

Copep:xariasicsi B HeTsIX BOJa MOKET ObITh B TpeX (hopMax: pacTBOpEHHasl, IUCIIEPTUPO-
BaHHas u cBoOoaHas. ComeprkaHnue PacCTBOPEHHON BOBI 3aBUCHUT B OCHOBHOM OT XHMHYECKOTO
cocrtaBa HepTH, HEPTENPOAYKTOB M Temmeparypbl. C MOBBIIICHUEM TEMIEPATyphl PACTBOPH-
MOCTh BOJbI YBEITMUMBACTCS BO BCEX yriieBojopoaax. Hanbombieit pacTBopsromie crmocooHo-
CTBIO IO OTHOIIEHUIO K BOJIE 00JIaJal0T apOMaTHUECKUEe YTIAeBOIOpOAbl. UeM BhIlIE CoepKaHue
B He(PTH apOMATHUYECKUX YTIIEBOJIOPO/IOB, TEM BHIIIE B HEW pacCTBOPUMOCTH BOJIBI.

[Ipu cHMXEHUU TeMIepaTypbl PACTBOPUMOCTh BOABI B HEPTH M HEPTEHPOAYKTAX YMEHb-
[IaeTCs ¥ BOJIa MOXKET BBIICTISITHCSA B BUJIE JUCTIEPCHBIX YACTHII, 00pa3yst BOJOHEPTIHBIE IMYJIb-
cuu. B MOHOIMCTIEPCHBIX IMYJIBCUSIX COAEPKAHUE BOJIBI MOKET JOXOAUTH 10 74 %. B peanbHbIX
YCIIOBHSX BOJIOHE(DTSHBIE IMYJIbCUU SBISIFOTCS TTOJIMIUCIIEPCHBIMU. B HEDTAX, mocTynaromux co
COOPHBIX MYHKTOB HAa YCTAaHOBKHU 00€3BOKMBAHUS U 00ECCOTMBAHMS, pa3MephI II00YIT BOJbI HAXO0-
JsTed B npenenax oT 3—35 10 7—10 MkM. OTu pazMepsl 3aBUCAT OT THAPOJIUHAMUYECKUX U JIPY-
TUX yCIOBUH 100bIYM HE(TH, a TAKXKE CTETIEHH OOBOJHEHHOCTH I1acta. Pasmepsl 1oy B Tede-
HHUE roja JUisl OHOM U TOM e CKBaKUHBI MOTYT MEHSATHCS B nipeaenax S—12 MxMm. Coaepxkanue

20



BOJIbI B HEPTH MOXKET TOXOIUTh 10 97 %, ogHAKO OOJBIIMHCTBO HEPTEH 00pa3yrOT ¢ BOJIOM J0-
CTaTOYHO YCTOWYUBBIC SMYJIBCHH C COJEpKaHUEM BOJbI He Oomnee 60 %. OcranbHas 4acTh BOJIbI
HAXOAMUTCS B CBOOOTHOM COCTOSIHUU U JIETKO OTCTanBaETCA.

BaxubiM mokazareneM HE(TSHBIX IMYJIbCUN SBISIETCS WX YCTOWYHBOCTH, T. €. CHOCO0-
HOCTb B T€UEHHUE JUIUTEILHOTO BPEMEHH HE pa3pyllaThCsi. ArperaTUBHasi YCTOMYUBOCTh HE(TA-
HBIX SMYJIBCHIA U3MEPSIETCS MPOIOJKUTEIBHOCTBIO UX CYIIECTBOBAHUS U ISl PA3TUYHBIX HEPTS-
HBIX AMYJIbCUH KOJIE0IeTCs OT HECKOJIBKMX CEKYH/I 10 HECKOJIBKMX YacOB U JIaXKe MECSIEB. Y CTOM-
YUBOCTH BOJIOHE(TAHBIX AMYJIBCUN 3aBHUCHUT OT psizia (pakTOpOB, B TOM YHCJIE OT HAJTHYUSI B HUX
BEIIECTB, Ha3bIBAEMBIX AMYJIbraTOpamMu. DTH BEIIECTBA, aICOPOUPYSACH HAa MOBEPXHOCTHU pa3zelia
¢a3, cHIKAIOT MeX(a3HOE TOBEPXHOCTHOE HATSHKEHUE U TAaKUM 00pa30M IMOBBIIIAIOT €€ YCTOMN-
YUBOCTb. VI3BECTHBI IECATKH MOJOOHBIX BELIECTB, COAepKamuxcs B HedTaX. bonpiias ux yacte
NPUHAIISKUT K KJIACCY MOBEPXHOCTHO-aKTHBHBIX BEIIECTB. TaKUMH KOMIIOHEHTaMU He()TH SB-
JSIOTCS pa3inyHble HePTIHBIE KUCIOThI, CMOJIUCTBIE COEIMHEHUSI.

B npomnecce oOpa3oBanust U CTa0MIN3aUN BOJAOHE(DTAHBIX SMYIBCUI HApsIy C OBEPX-
HOCTHO-aKTHUBHBIMU BEILIECTBAMHU BaXXHYIO POJb HUTPAIOT TOHKOJWCIIEPCHBIE HEPaCTBOPUMBIE
TBEp/IbIC TIPOILYKTHI, HAXOSAIINECS B HE(YTH B KOJUIOUTHOM COCTOSTHUH.

K Hum oTtHOCATCS achanbTeHbl, MUKPOKPHUCTAIUIBI TapaduHa, cynbpua sxene3a u Ipyrue
MeXaHMYECKUE MMPUMECH. DTH MPOAYKTHI 00pa3yIOT Ha TOBEPXHOCTH Karellb MEXaHUIECKH MTPOY-
HbIe 000JIOUKH, MPENATCTBYIOIINE UX KOAJECICHIINH.

Crabunmszanus BOJOHE(DTIHBIX IMYIBCUN ONpEIeseTcs 3aKOHOMEPHOCTSIMHU afCOPOIIH
Ha MOBEPXHOCTH Kalleb Pa3IUYHbIX AIMYJIbIHPYIOIIMX BellecTB. BHauane 3TOT mpoiecc uaer
OBICTpO, a 3aTeM, IO MEpE 3aTOTHEHUSI CBOOOHOM MOBEPXHOCTH Karelb, OCTENICHHO 3aTyXaeT U
CKOPOCTh €ro CTPEMHUTCS K HYJ0. B 3TOT mepuoa coctaB u cTpyKTypa OpOHHPYIOMIUX 000JI04eK
crabmnusupyercs. Bpemsi, Heobxoamumoe sl TaKoW cTaOWIN3aliK, Ha3bIBAETCS BPEMEHEM CTa-
peHus SMyJbcun. Bpems crapeHust SMynbCHH 3aBUCUT OT MHOTHX (DaKTOPOB U J1Jisi OOJIBIIUHCTBA
HeTel H3MEHSETCS OT ABYX-TPEX JI0 IECATKOB YacoB. Bo Bpemst cTapeHwst OBBIIAETCS M yCTOM-
YUBOCTb IMYJILCUH K PACCIOCHHUIO.

CToiKOCTh AMYJIbCUN CYIIECTBEHHO 3aBUCHUT OT (PpakIIMOHHOrO cocTaBa Hedrei. Uem
Oosblie copepikaHue B He(hTH CBETIBIX (Ppakiuii, TeM MEHee YCTOWYHMBBI BOJJOHE(DTIHbIC IMYIIb-
CHH, TaK KaK IMPH STOM YBEIMYHBAETCS pa3HOCTh TUNIOTHOCTEH BOJBI M HEPTH. DMYIHCHU BBICOKO-
BS3KUX He(Tell MMeroT 0oJiee BBICOKYIO CTOMKOCTB, TaK Kak 0ojiee BhICOKas BA3KOCTh AUCIIEPCHON
Cpebl IPETSTCTBYET CTOIKHOBEHUIO YACTHII BOJIBI U X YKPYITHEHHIO, T.€. KOAJECIICHITUH.

[ToBbllIeHNE KOHIIEHTpALUHU CoJIeH B IJIaCTOBOM BOE, KOTOpas o0pasyeT ¢ He(hThIO BOJO-
HEPTSIHYIO SMYJIBCHIO, TIPUBOIUT K YMEHBIIEHHIO CTOHKOCTH SMYJIBCHH, TaK KaKk B 9TOM Ciydae
BO3PACTaeT Pa3HOCTb IUIOTHOCTH BOJBI U HEPTH.

B Hedrenmpoaykrax comepkaHue BOABI 3HAYUTEIHHO MEHBIIE, YeM B HeTsx. bompmmH-
CTBO HE()TEMPOTYKTOB 10 OTHOILEHHIO K BOJE 00JIaaeT OUeHb HU3KOH pacTBOpSIOIIEH crloco0-
HOCThIO. KpoMe Toro, HEQTSIHBIE AMCTHIUISTHBIE TOIIMBA OONATAfOT W MEHBIIEH, YeM He]Tb,
AIMYJBTUPYIOIIEH CIIOCOOHOCTBIO, TaK Kak B Ipoliecce MepepaboTKU yAaseTcs 3HauuTellbHas
94acTh CMOJIUCTHIX BEIIECTB, HAQTEHOBBIX KUCIIOT M MX COJIEH, CepOCoIepKaIIuX COSAMHEHUH, KO-
TOpBIE, KaK CKa3aHO BBIIIE, UTPAIOT POJIb SMYJIBIaTOPOB.

Hanmgme BobI B MOTOPHBIX TOIUTHMBAX, CMAa30YHBIX Maciax KpaiHe HexenarterabHo. Co-
JiepKaHue BOJIbI B CMa30YHBIX MACJIaX YCHJIMBACT UX CKIIOHHOCTb K OKHCIIEHHUIO M YCKOPSIET KOp-
PO3HI0 METAIUTHYECKUX TTOBEPXHOCTEH, COMTPUKAcaoNMXcs ¢ MaciioM. [IpucyTcTBre BoIbI B MO-
TOPHBIX TOIUTMBAX MOXET MPUBECTH MPH HUZKUX TEMIIEPATypax K MPEeKPaLIeHUIO [T01aYH TOTLINBA
13-3a 3a0MBKH TOIUTMBHBIX (PMIIBTPOB KPHCTAILIAMH JIbJIA.

Mertoab! omnpeneneHust BoJsl B HePTH U HeYTENPOIyKTax MOTYT ObITh pa30HUThI HA JBE
TPYTIITBL: KAYECTBEHHBIE U KOJTMYECTBEHHEIE.

KayecTBeHHBIE HCTIBITAHUS TIO3BOJISIIOT ONMPEAETATH HE TOJIBKO AMYJIbCUOHHYIO, HO U pac-
TBOpPEHHYIO Boay. K 3TM MeToaam oTHOCSTCS IPoOBI HA TIpo3padyHocTh, Kimddopna, Ha moTpec-
KHMBaHUE U Ha peakTUBHYIO Oymary. [lepBbie 1Ba U3 TUX METOJOB UCIIONB3YIOT JUISI OTIPEICIICHUS
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BOJIBI B ITpO3payHbIX HedrenpoaykTax. Hanbonee yacTo mpuMeHsSIEMbIM METOI0M Ka4€CTBEHHOTO
OTIpeIeJIeHus BOJIBI SIBIIIETCS MMPo0a Ha OTPECKUBAHUE.

J1J1s KOJIMYECTBEHHOTO OIpeIeTICHUs BObI B He(TH 1 He(YTENPOAYKTaX MOKHO HCIIOIb30-
BaTh Pa3IMYHBIC WX CBOMCTBA, (DYHKIMOHAIBLHO CBSI3aHHBIC C COJCPKAHUEM B HUX BOJBI: TUIOT-
HOCTb, BSI3KOCTb, IIOBEPXHOCTHOE HATSKEHUE, TUAIIEKTPUUECKYIO MTPOHUIIAEMOCTD, 3JIEKTPOIIPO-
BOJIMMOCTB, TETJIONPOBOTHOCTH U T. 1. 3apaHee paccuuTaTh BUA (PYHKIIUH, KaK MPaBUIIO, HEBO3-
MO>KHO M3-32 HEaJIMTUBHOTO BKJIaJla BOJbI B U3MEpsieMblil mapametp. HeangutuBHOCTH 00yCI0B-
JIeHa XMMHYECKHM B3aUMOJICHCTBUEM MOJIEKYJ BOJIBI U BemecTBa. [1o 3Toii mpuunHe MareMaTu-
YECKYI0 3aBUCUMOCTb OOBIYHO HAXOMST, UCHOJIB3YS IKCIIEPUMEHTAIbHbIC JaHHBIE.

Jlpyrasi rpynmna MeToJJ0B OCHOBaHA Ha HMCIIOJIb30BAaHUH XUMHUYECKUX U (PU3UKO-XUMHYE-
CKUX CBOMCTB camoi Bozbl. K HUM, Hampumep, OTHOCSATCS METOJ TUTpOoBaHUS peakTuBoM Du-
niepa, TUAPUIKAIBLIUEBBIA METO U JIp.

CymiecTByIone KOJIUYECTBEHHbIE METOJbI OMpPENETICHUs] BOJbI B KHAKHX MPOIYKTaX,
KpPOME TOTO, JICJIAT Ha MpsiMble ¥ KocBeHHbIE. K mpsMbiM MeTo1am oTHOCST Meto [luna u Crapka,
TUTPOBaHUE peakTUBOM Duilepa, rupUIKaIbIUEBbIA METOA U EHTpUPyrupoBaHue, K KOCBEH-
HbIM — MK-cnexTpodoromMeTpudeckuii, KOHIyKTOMETPHUIECKUH, KOJTOPUMETPUIECKUNA U JIp.

Onpenesienne coxep:kaHusi Boabl mo Meroay Juna u Crapka

D10 Haubosiee pacIpPOCTPAHEHHBIM U JJOCTATOUYHO TOYHBIN METOJ ONpPEIEIECHUs KOJIUue-
CTBEHHOTO COJiepaHus BOJbI B He(TAX U HegTenpoaykrax. OH OCHOBaH Ha a3€0TPOITHOM mepe-
TOHKE P00l He()TH WM HEPTETIPOTYKTA C PACTBOPUTEIISIMHU.

IIpudopsbl, peakTUBbI, MATEPUAI I

Konbonaepesamensv unu snexmponiumka, RpUeMHUK-108yuWKa, 0Opamubiil X0100UlIbHUK,
Konba Kpyenooounas emecmumocmoio 200 ma, mepHulll YUIUHOP, KUNEIKU, NeMpoetinblil 3Qup
(Trkun=80-100°C), negpmenpooyxm.

17T

Puc. 6. IIpubop Juna nu Crapxa.
1 — kpyrnononHas komuba,

2 —nacajka Jluna —Crapka,

3 — XOJIOAUJIHHHUK.

Iloozomoexa k ananuszy. [1o 5TOMy METOJly B KaueCTBE pAaCTBOPUTENS UCIIOJIB3YIOT O€H-
3UH-PAaCcTBOPUTENH (TeTposielHbli 3¢up), Beikunaromuii npu 80—100°C u conepxanuii He 60-
nee 3% apoMaTHYECKHUX YTJIEBOJOPOIOB.

[Tpoby HedTH TIIATENBHO MEPEMEIINBAIOT BCTPSIXMBAHUEM B CKIIIHKE B TEUEHHUE 5 MMH.
BricokoBsizkue HedTH 1 HeTENPOAYKTHI MpeABapuTeabHo HarpesatoT 10 40—50°C. U3 nepeme-
1aHHOU npoOs! HeTH MK HedTenpoaykTa 6epyT 30 M MEPHBIM IIMHAPOM B YUCTYIO CYXYIO,
MIPEIBAPUTENILHO B3BEIIEHHYIO CTEKIISIHHYIO K00y 1 (puc. 6). 3areM B konOy 1 3TUM ke HUINH-
JIpOoM OTMepSIOT 50 MJI paCTBOPHUTENS U COAEPKUMOE NTEPEMEIINBAIOT. [[JI1 paABHOMEPHOTO KHIIE-
HUS TIepe]] HaualoM HarpeBaHHs B KOJIOY OpocaroT HECKOJIbKO KHMIIEJIOK.

Konly npu momomnm numdpa NpucCOSAUHAIOT K OTBOJHOU TpyOke 2 (Hacaake [[uHa —
Crapka), a K BepXHEl 4acTH MPUEMHMKA-JOBYIIKHA Ha IIIM(E MPUCOSTUHSIIOT XOJOIMIBHUK 3.
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[TpueMHUK-TOBYIIKY (TIPOOUPKY) MPUCOSAUHSIOT K OTBOIHOM TpyOke 2. [Ipobupka u Xomoauib-
HUK JIOJDKHBI OBITh YHCTHIMH U CyXUMHU. Bo m30ekaHne KOHACHCAIMU TIapOB BOJBI M3 BO3oyXa
BEPXHUN KOHEI] XOJIOAUIbHIKA HEOOXOAMMO 3aKphITh BaTOM.

Ilposeoenue ananuza. ConepxumMoe KoJaObl HarpeBarOT ¢ MOMOIIBIO0 KOJIOOHArpeBaTes
WM Ha 3JieKTpudeckoil mutke. [leperonky BeayT Tak, 4ToObl U3 TPYOKH XOJOJUIbHUKA B MPU-
E€MHUK-JIOBYIIKY Najaiu 2—4 kamiu B cekyHay. Harpes mpekpamiaroT mocie Toro, kak oobem
BOJIbI B IPUEMHHKE-JIOBYIIKE [IEPECTAHET YBEINYMBATHCS U BEPXHUH CJION pacTBOPUTENS CTAHET
COBEPIIICHHO TIPO3pavHbIM. [Ip0I0IKUTEIBHOCTD MEPETOHKU JOHKHA OBITh He MeHee 30 u He 0o-
nee 60 muH. Eciiu Ha cTeHkax TpyOKH XOJOJMIBHUKA UMEIOTCS KalleldbKU BOJBI, TO UX CTAJKU-
BAIOT B IPUEMHUK-JIOBYIIKY CTEKJITHHOU nanoukoi. [locne oxiakaeHus uCbITyeMOro mpoIyKra
110 KOMHATHOH Temnepatypsl ipudop pazouparot. Eciu konnyecTBo BO/IbI B TPUEMHHUKE-JIOBYIIKE
He 6osee 0.3 MII ¥ pacTBOPUTEINIb MYTHBIH, TO MPUEMHHUK oMemaoT Ha 20—30 MHUH B TOpAYYIO
BOJY JUIsl OCBETJICHUS U CHOBA OXJIAXJAIOT 0 KOMHATHOHM Temmepartypsl. [locne oxnaxneHus
OTPENIETISIOT 00BEM BOJIBI B TPUEMHUKE-JIOBYIIIKE C TOYHOCTHIO JJO OJHOTO BEPXHETO JICJICHUSI.

O6beMuyto om0 Boabl X, %0, paccuuThIBaIOT 1o hopmyse

X (%) = (V-100)/V1

rae V — o0beM Bojibl, cOOpaBIIeiCs B TPUEMHUKE-JIOBYIIKE M, V1— 00beM HeTH UiIu
HedTenpoayKTa, B3ATHIN JJI UCTIBITAHUS, MJI.

KonnuectBo Boabl B preMHuKe-0BYIIKe 0.03 M1 M MEHbIIIE CUUTACTCS CIEAaMH.
Bonpocwt ona konnokeuyma:

1. Conepxanue Bobl B HeTU. BooHepTsIHBIE IMYIIBCUU.
2. KauecTBeHHBIC ¥ KOJIMYCCTBCHHBIE METOIBI ONPEICIICHUS BOIbI B HE(DTH.
3. Metoauka onpeaeneHus coaepxanus Bosl o Juny u Crapky. PesynsraTsl paboThI.

JIABOPATOPHAS PABOTA Ne 6

Onpenesienne aHUJINHOBON TOYKH

CBoiicTBa HEPTENPOIYKTOB B 3HAUUTEIILHON CTETIEHU ONPEACIISIETCS UX YTIIEBOIOPOIHBIM
coctaBoM. Ero 3nanme He0OX0AUMO Jis MPaBUIILHOTO MTPUMEHEHUs He(hTenPOAYKTOB, B YACTHO-
CTH, 3HAHUE YTJICBOJIOPOTHOTO COCTaBa OEH3MHOB HEOOXOAMMO ISl UX PAllMOHAIBHOTO MMPUMEHE-
HUS B KAYECTBE MOTOPHOT'O TOILIMBA U CMAa304YHBIX MACEIl.

Paznuunble Ki1acchl yriieBo10pOI0B BEAYT ceOsi B aBTOMOOUIIBLHBIX M aBUAIIMOHHBIX J[BU-
raTensx KapOIOpaTopHOro THIMa HEOoJWHAKOBO. Hampumep, mapaduHbl HOPMAIBLHOTO CTPOCHUS
BBI3BIBAIOT MPU CTOPAHUU HEXKEIATEeIbHOE SIBJIEHWE — JIETOHAIIMIO, B TO BPEMs, KaKk apoMaTHye-
CKH€ YTIIEBOJOPOABI U H30MapadUHbl OTIUYAIOTCS BBICOKON IETOHAIMOHHOW CIOCOOHOCTHIO.
HadTens 3aHUMAarOT B OTHOIIIEHUH JIETOHAIIMOHHOM CITIOCOOHOCTH MPOMEXKYTOYHOE MOJI0KEHHE.
Ceiluac MO’XHO CUMTaTh YCTAaHOBJIEHHBIM, UTO BCE OCHOBHBIE XapaKTEPUCTUKHU KAYECTB Maceln -
BSI3KOCTb, MHJIEKC BSI3KOCTU, CTAOUIILHOCTh NMPOTUB OKHUCIICHUS, TEPMHUYECKasi CTaOUIBLHOCTb, 3a-
BUCST OT COJIEpKaHUS U COCTaBa apOMATUUYECKHUX YTIE€BOJOPOIOB.

UYepHoxykoB 1 Kpelin nokazanu, 4To HaQTEHOBBIE YII€BOJOPOIbI BEChbMa MOABEPKEHBI
OKUCITUTEIBbHOMY BO3JEHCTBUIO KUCIOPOJIA, MPUYEM OKHUCIAEMOCTh MX BO3PACTAET C MOBBIIIE-
HHEM CPEJTHEr0 MOJIEKYJIIPHOTO Beca hpakinii. ApoMaTUUECKHE YTIEeBOAOPO/IBI B OTPEIETICHHBIX
KOHIIEHTPAIUSAX TOPMO3ST OKUCIICHNE HAa)TEHOB.

Bsi3kocTh Macen U MoJ0rocTh KPUBOM BSI3KOCTH TAKXKE JI0 M3BECTHOM CTEIIEHH OOBSICHS-
IOTCSI HAJIMYMEM U KOHLIEHTpaluel apoMaTUUECKUX YTIIEBOJOPOAOB PA3IMYHOTO CTPOCHHUS.

[Ipu ompenenennu rpynmoBoro coctaBa HeTH U HEYTEPOAYKTOB CIEAyET YIUTHIBATH,
YTO TU COCTUHEHHS COCTOST U3 UPE3BbIUAHO OONBIIOTO YHCIa WHANBUAYAIBHBIX YTIIEBOAOPO-
JIOB U APYTUX COCMMHEHU. BciencTBre ClIoKHOCTH U JIUTEILHOCTH ONPENeTICHUS HHIANBUTY-
AIBHOTO YTJIEBOJAOPOTHOTO COCTaBa HEPTETPOIYKTOB OMPELIAIOT CYMMapHOE KOJIUYECTBO YTIIe-
BOJIOPOJIOB OIPE/ICIICHHBIX KIACCOB, COAEPKAIUXCS B He(DTEpOyKTaxX.

AHNJINHOBBLIA METO]

Cpenn HEMHCTPYMEHTAJIbHBIX METOJIOB ONPEEIICHUS TPYNIOBOT0 XMMHUECKOI0 COCTaBa
OCH3MHOBBIX (pakuMii Haubosee MIMPOKOE PACIIPOCTPAHEHHE MOIYYNI aHUIIMHOBBIH METOI, OC-
HOBAHHBIA Ha HEOJIMHAKOBOM PacTBOPUMOCTH YIJIEBOAOPOJIOB PA3IUYHBIX KJIACCOB B aHMWJIMHE.
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[Tpu cmemennn HeTIHON (HpaKIIMKM C AHMJIMHOM TTPU KOMHATHOM TeMIepaTrype 0ObIYHO 00pasy-
IOTCS JIBA CJIOs, T. €. HE IPOMCXOUT MOITHOTO paCTBOPEHUs HepTenpoayKTa B aHIIuHE. Eciu 3Ty
CMECh HarpeBaTh, MOCTOSTHHO MEpeMEeINBasi, TO MPU TOCTUKEHUU OIpPEIEICHHON TeMIlepaTyphbl
IPOM30UJIET MOTHOE B3aUMHOE PACTBOPEHUE aHWIMHA M HE(YTEPOIYKTa, CIIOU UCUE3HYT, U JKUJI-
KOCTh CTaHET OJHOpOoAHOM. Temreparypy, COOTBETCTBYIOIIYIO MOJHOMY B3aHMHOMY pacTBOpe-
HUIO aHWJIMHA U He(TENPOIYKTa, HA3bIBAIOT aHWJIMHOBON TOYKOW MJIM KPUTHUYECKOHN TeMIiepary-
poii pactBopenust (KTP) nanHoro nedrenpoaykra B anunuHe. Hanbosiee HU3KUMU aHUJITMHOBBIMU
TOYKaMHM CpPEJIU YIIIEBOJOPOIOB XapaKTEPU3YIOTCS apEeHbl, HAN0O0JIe€ BHICOKUMU — AJIKAHBbI; LIUK-
JI0AJIKaHbl 3aHUMAIOT MPOMEKYTOYHOE MOJIOKEHHE. AJIKEHbI U IIUKJIOAJIKEHBI UMEIOT HECKOJIBKO
0oJsiee HU3KOE 3HAaYEHUE aHUIMHOBBIX TOUEK 110 CPABHEHUIO C LIMKJIOATIKaHAMM OJIM3KOH MOJIEKY-
JSpHOM Macchl. B mpeznenax 0HOrO roMOJIOTHYECKOTO Psiia aHUJIMHOBBIE TOUKH, KaK MPaBUIIO,
BO3pacTalOT C YBEIMUEHUEM MACChl U TEMIIEPATypbl KUIIEHUS yIiIeBoa0opoaa. Takas ke 3aKOHO-
MEpPHOCTh HabtoaeTcs u A (pakuui, BBIICICHHBIX U3 OJHOM U TOU ke HEePTH.

Cy1iecTBYIOT ABa METOJA OIpPENEICHHs] AHUJIMHOBBIX TOYEK: METOJ] paBHBIX 00BEMOB U
METO]I MaKCHMaJIbHBIX aHHUJIMHOBBIX TOYEK. B mepBoM ciayyae 6epyT paBHbIe 00bEMbI AHUIIUHA U
UCCIIeyeMOl (pakIuy U ONPENENAI0T TEMIIEPATYpy HX NOTHOTrO cMemenus. [lomyuennyio Tem-
nepaTrypy Ha3bIBalOT aHWJIMHOBOI TOUKOW. Bo BTOpOM citydae HaXOIsST TeMIeparypy, Ha3blBae-
MYIO MaKCUMaJbHOW aHWJIMHOBOM TOYKOW WJIM HICTHHHON KPUTUYECKOM TEMITEPATypOil pacTBOpe-
HUS B aHWIMHE. Ee momyyarot mocie HeCKOJIbKUX ONpeAeNieHUI TeMIepaTypbl paCTBOPEHHUS IIPO-
JyKTa B BO3pacTaOIMX KOJIMYECTBaX aHWINHA. [Ipy yBennyeHnu KoinuuecTBa aHuInHa TeMIepa-
Typa MOJHOTO PAaCTBOPEHHMsI CHayalla MOBBIIIAETCS M P HEKOTOPOM COOTHOIIECHUU (PaKIUK U
AQHWJIMHA IOCTUTaeT MaKCUMyMa, II0CJI€ Yero IPU JAajJbHENIIEM YBEIUYEHUN KOJIMYECTBA aHUINHA
HAYMHAET MaJaTh. MaKCUMalbHYIO TEMIIEpaTypy MOJHOTO PACTBOPEHUS MPUHUMAIOT 32 MAKCH-
MaJIbHYIO0 aHUJIMHOBYIO TOUKY (McTUHHYIO KTP B anmnune). OOBIYHO pa3HULA MEXAYy aHu-
JUHOBBIMU TOYKaMU (HpaKIUil U UX MAaKCUMaIbHBIMU AHUJIMHOBBIMHU TOUYKaMHU HEBEIUKA, IPHYEM
OHA YBEJINYMBAETCS C POCTOM TEMIIEpaTyp KUMIEHUS PpaKIUil U YBETUUEHUEM COJEPKaHUS B HUX
apeHOB.

IIpu6Gopsl, peakTUBBI, MATEPHAJIBI

IIpobupxa ¢ mygpmou obvemom 15 ma, cmakan u3 mepmocmouKo2co cmekia Mecmumo-
cmoio 750— 1000 mn, mepmomemp ¢ ONUHHOU HONHCKOU, AHUNUH CBEHCENEePecHAHHbLUI MAPKU Y.,
nunemxku Ha 2 M.
o - Puc. 7. Ilpubop as onpejeeHus aHH-

L

I
i

£ __ . JIMHOBOM TOYKH:

L1 i _ 1 — Tepmomerp,
= 1] 2 — mpobupkKa,
> —— =u2 3— MY(l)Ta,

]

4 — BongHag Oans,

5 — Memankwu,

6—cMech aHWIMHA C HCCIeTyeMOon
dbpakmueit.

Metoa paBHbIX 00beMOB. B urctyio u cyxyro npoOupky 2 (puc. 7) HOMEMAioT 1Mo 2 Ml
aHWJIMHA ¥ aHAJTM3UPYEeMOi O€H3MHOBOH (hpaKIMH, IUIOTHO 3aKPBIBAIOT MIPOOKOH CO BCTABICHHBIM
B HEe TEPMOMETPOM | 1 Memankoi 5 ¥ yKperisioT B Mydre 3, morpykeHHO! B BOJSHYIO OaHIo 4.
[TpoayKT M aHWIMH OepyT C TMOMOIIBIO MUIETOK BMECTUMOCTHIO 2 MiI. TepMoMeTp moMeaT
TakK, YTOOBl CepeHa PTYTHOIO IIapuKa HaXOJWJIach HA YPOBHE JMHUU pa3fielia CJI0eB aHUIMHA
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u npoaykra. TemnepaTypy BOASHON OaHM MEIJIEHHO MOBBILIAIOT, IPH ATOM HEMPEPHIBHO Mepe-
MEMIMBAIOT MEIIAIKONW MPOAYKT C aHWIMHOM. OTMEUaloT TEMIEPATypy MOJTHOIO CMEIIECHUS KU1~
KOCTeH (Ipu 3TOM pacTBOpP CTAHOBHUTCS MPO3PAuHbIM), MPEKPAIAl0T HArpeBaHUE U JalOT BOJE
MEJICHHO OCThIBaTh. Koria B mpoOupke 2 mosBIsieTCs MyTh, YTO CBUICTEIBCTBYET O Havase pas-
neneHus a3, CHoOBa HAUMHAIOT MEPEMEIINBATh PACTBOP Mellankoil. BHavane npu nepemeninba-
HUU MYTb MCUE€3AET, HO 3aTE€M HACTYyIIa€T MOMEHT HEUCUE3AIOUIET0 IOMYTHEHN. 32 aHWINHOBYIO
TOUYKY MPUHUMAIOT HAUBBICIIYIO TEMIIEPATYypPy, IPU KOTOPOU MYTh MPU MEPEMEIINBAHUN HE UCUE-
3aeT. TemmepaTypsl MOJHOTO CMELICHUS W TIOMYTHEHHs HE JIOJDKHBI PacXOIUThCs Oosiee yeM Ha
0.1°C. Onpenenenye aHUIMHOBO# TOYKH HOBTOPSIOT C HOBBIM 00PA31[0M HCCIIeTyeMOi (ppaKIiy.
Pacxosk/eHre aHIIMHOBBIX TOYEK B MapalIebHbIX ONBITAX He M0JKHO mpesbiuatsh 0.2°C.

MeToa MakcuMAaJIbHOI aHWJINHOBOM TOYKH (McTUHHOM KTP B anunune). B mpoOupky
2 moMemaroT 2 MJI UcciieryeMor Gpakmu, 1.6 MJI aHIIIMHA U ONIPEIEISIIOT TEMIIEPATYPY ITOJTHOTO
pacTBOpeHHsl, Kak onucano Boie. [Tocie 3Toro k cmecu n1o0aBmsioT emre 0.2 M1 aHUJIMHA U CHOBA
OIPEAEIISAI0T TeMIIEpaTypy pacTBopeHus. OObIUHO OHA OBIBAET BBIILIE, YEM IIPU [IEPBOM OIIpEe-
JeHUH. AHWINH npuoOaBisitoT o 0.2 M1 10 TeX Mop, MoKa Mocie HEKOTOPOro MakCUMyMa TeMIle-
paTypbl pacTBOPEHHSI HE HAMETUTCS €€ CHUKEHHEe. MaKkCuMaabHyI0 aHWJIMHOBYIO TOUKY (DUKCH-
PYIOT; OHa COOTBETCTBYET HCTUHHOW KPUTHYECKOW TEeMIIepaType pPacTBOPEHUS HCCIIETYyEeMOTO
IpoAyKTa B aHWIKHE. [Ipy Hamu4YuM 10CTaTOYHOrO KOJIMYECTBA BELIECTBA JJISl KayKJ0TO OIpeie-
JIeHUs clieAyeT OpaTh HOBbIE MOPLMU MTPOIYKTa U AHUIIMHA.

Bonpocwt ona konnokeuyma:

1. Kak BiusieT coctaB OeH3MHA Ha €ro HKCIUTyaTallMOHHbBIE CBOHCTBA?

2. Ha uém ocHOBaH aHWJIMHOBBIA METO?

3. Uto takoe KTP nedrenpoaykra?

4. Kak 3aBUCHUT aHWJIMHOBAsI TOYKA OT COCTaBa HepTenmpoyKTa’?

5. UeM oTan4aeTcsi METOJ] paBHBIX 00BEMOB OT METOJ]a MAKCUMAJIbHBIX aHUJIMHOBBIX TOYEK?
JIABOPATOPHAS PABOTA 7

Onpeodenenue cooeprcanus HenpeoeaIbHbIX y21e6000p00086 8 HedmenpooyKkmax

Onpenenenre HoIHOTO YKciia MPOBOAUTCS B cooTBeTcTBUHU ¢ TpeboBanusmu 'OCT 2070-
82. Crangapt ycraHaBnuBaeT 1Ba MeToaa (A u b) onpenenenus HOAHBIX YMceT U MACCOBOW JAOJH
HEeNpeeNbHbIX YITIEBOJIOPOAOB B OEH3MHAX, TOIIMBAX JUJIsl PEaKTUBHBIX JBUTATENeH, TN3eIbHbIX
TOTIMBAX M IPYTHX CBETJIBIX He()TEmpOoyKTax.

CyIIHOCTh METOIOB 3aKJIFOUAETCsl B 00paOb0TKE UCTIBITYEMOT0 HE(PTENPOAYKTA CIIUPTOBBIM
pacTBOpPOM #10/1a, OTTUTPOBBIBAHUU CBOOOIHOTO HO/1a paCTBOPOM THOCYIb(aTa HATPUS U OTpeie-
JIEHUW WOIHOTO YKcia B TpaMMax ioja, mpucoenunsitonierocs k 100 r nedrenpoaykra.

MaccoBy!o 10110 HENPEIENbHBIX YIIIEBOJOPOI0B ONIPEIEIISIOT IO HOIHOMY YUCILY U Cpel-
HEel MOJIEKYJIIPHON Macce UCIBITYeMOTo He(pTenpoayKTa.

Xon ompenenenus. [Ipu onpenenenny HOAHOTO YKCIa MPOBOAAT aHAIN3 paboyeit mpoObI
C UCTIBITYEMBIM TOTUTMBOM M KOHTPOJIBHOM MPOOKI O€3 UCIBITYEMOTO TOIINBa. [[71s1 mpoBeaeHus
aHaJu3a MCIOJIb3YIOT YCTAaHOBKY, COCTOSIIYIO U3 KOHHMUYECKOW KOJIOBI eMKocThio 500 mi u Oro-
PETKH U1l TATPOBAHMSI, IPEJICTABICHHBIX HA PUCYHKE.
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1.
¥
Ay

Pucynok— 1 YcraHoBka 1sl onpeieTieHns HeTpeIeNbHbIX COSAMHEHNH B HEQTETPOIyK-
tax: 1 — konba; 2 — GropeTka

Jlnst B3sTHSL Macchl He(TENPOIyKTa MPU MOMOIIHM KaleJbHUIBl €r0 HAJMBAIOT B Kamellb-
HuUITy (OKOJIO 2 T) U B3BENIMBAIOT. B KOHHYECKYIO KONOY HAMMBAIOT 15 cM® STHIIOBOrO CHMPTA U
U3 KareJbHUIbI OTCUUTHIBaIOT 13—15 kanens HedTenpoaykra. KanenbHuIly CHOBA B3BEIIMBAIOT U
10 PA3HOCTH BECOB OIPENENSIOT Maccy HeTenpoyKTa, pacTBOpeHHOro B cupre. [lpu ananuse
JU3ENBHBIX TOTUIMB BHOCAT B K010y 15 cm® anerona. (HaBecky He(TenpoayKTa ¢ TOYHOCTHIO JI0
0,0004 rOepyT B cieayOUMX KOJIUYECTBaX (B 3aBUCUMOCTH OT BEJTMYMHBI MPEAIOIaraeéMoro Hoi-
HOTO 4Kcia): 2-4 T pu BeIMYMHE HoHOTo Yncna a0 5 T ioaa Ha 100 r Hedrenpoaykra u 0,2-0,4
T — [IpU BETTMYMHE HOTHOTO YKciia 6oee 5 r Hoxa.)

W3 6ropeTku 106aBIAIOT B KO0y 15 M1 ciupToBOro pacTBopa ioja ¢ KoHueHTparuen 20
/11, TUIOTHO 3aKPbIBAIOT KOJIOY MPOOKOM, MpeIBapUTEIHLHO CMOUYEHHOM pacTBOPOM HOJIMCTOTO Ka-
must. OCTOPOKHO BCTPSAXUBAIOT KOJIOY, mpuOaBiisitoT 150 MM TUCTUIIIMPOBAHHOM BOABI U3 IIMITUH-
Iipa, OBICTPO 3aKPBIBAIOT KOJIOY MPOOKO#, COMEP)KIUMOE KOJIOBI BCTPSIXUBAIOT B TEUCHHUE 5 MUH. U
OCTaBJISIIOT B TEMHOTE €I111€ Ha 5 MUH.

[Tocne aToro 0OMBIBAOT CTEHKH KOJIOBI U MPOOKY TUCTHUIUTMPOBAHHOMN BOJOM, JOOABIISIOT
MEpPHBIM LHWIMHAPOM 15 MI1 pacTBOpa HOJUCTOTO Kalus U OTTUTPOBBIBAIOT U30BITOK Hoaa 0,1 HOp-
MaJIbHBIM PacTBOPOM THUOCYJIb(}aTa HaTPHUS 10 CBETIIO-KEITOr0 OKpalIMBaHUs, MPUIMBAsT OCTO-
POXHO pacTBOP B KOJIOY U3 OIOPETKH.

Jlanee B koa0y nuneTkoi 1006aBsA0OT 1 M1 pacTBopa Kpaxmalia 1 MpoJoJIKatoT TUTPOBATh
JI0 UCUE3HOBEHUS CHHEBATO-(DHOJIETOBOTO OKPAIIUBAHMUS.

3anuchIBaOT 00IIM 00BEM pacTBOpa THOCYJIb(aTa HATPHUS B MJI, 3aTPAYE€HHBII Ha TUTPO-
BaHHME HAaBECKU He(PTEnpoIyKTa.

AHanorn4yHo, Ho 0€3 HaBECKH HEPTENpPOAYKTa MPOBOJAT KOHTPOJBbHBIN OIBIT, 3alUCHI-
BAaIOT 00bEM THOCYJb(aTa B MJI, MOMIEAINI Ha TUTPOBAHHE H0/1a B KOHTPOJIILHOM OTIBITE.
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[Ipu BBINONHEHUN aHAIM3a PEKOMEHYETCs CHayasla MPOBECTU KOHTPOJIbHBIN OMBIT, a 3a-
TEM MPHUCTYNHTH K aHATM3Y UCIBITYEMOTO TOIUIMBA. MOHOE YUCIIO BEIUUCIIAIOT 1O (hopMyie

g V)T
G
rae Vi — KOJIMYeCcTBO pacTBOpa I'MIIOCYJIb(UTa, U3pacX0I0OBAHHOE HAa TUTPOBAaHHUE Hoza B
XOJIOCTOM OIIBITE, MJI; V — KOJIMYECTBO pacTBOpa TUIOCyIb(uTa, N3pacxo10BaHHOE Ha TUTPOBA-
HUe ona B mpo0e uccienyemoro Bemectsa, Mii; T — tutp 0,1 H pacTBopa THOCYIb(aTa HATPHUS,
BBIpaKEHHBIN B rpaMMax Hona, r Jo/mi; G — Macca HaBeCKH, B3STOU JJIs aHANIN3a, T.
3a pe3ysbTaT ONpeAeIeHus: HOAHOro YMcia TOIUIMBA MPUHUMAIOT cpeiHee apudmernye-
CKO€ 3HAUYEHUE JBYX MapaJUICIIbHBIX ONPEACICHUN, OKPYTICHHOE 10 [IEPBOr0O JECATUYHOIO 3HAKA.
Pesynprar omnpeneneHuss MOXKET CUMTATHCSA IOCTOBEPHBIM, €CIM PACXOXKIECHUE MEXKIY
JBYyMs pe3yJIbTaTaMHU, 10Ty YeHHBIMU B OJIMHAKOBBIX YCIOBUSIX, He TpeBbiiIaeT 10 % oT BeTMUMHbBI
MEHBIIETO PE3YJIbTATA.
MaccoByo J10JII0 HeNpeaeNbHBIX YIIIeBoA0po1oB (X1) B HEPTENPOAYKTE BHIYUCISIIOT 110

dbopmyiie

-100,

. HU4-M

L 254

rae X — WoaHoe 9uciio HedrenpoaykTa, T oga Ha 100 T HedTenpoaykra; M — cpenHss
MOJICKYJISIpHAsI Macca HEeNpeAeTIbHBIX YIJIEBOJOPOJIOB aHAIM3UpyeMoro Hedrenpoaykra (Tad.
7.1); 254 — monekyaspHas Macca ioza.

PacxoxaeHue pe3ynbTaToB JBYX IMOCIEIOBATENbHBIX OMpPEIEICHU MacCOBOUM J0IH He-
MpeACNIbHBIX YTIIEBOJOPOJOB HE AOKHO TpeBbimath 0,3 %. 3HaueHus cpeaHer MONEKYISIpHON
Macchl HEMpeeIbHBIX YIIIEBOAOPOIOB B 3aBUCUMOCTH OT TeMIepaTypbl Beikumanus 50 %-Hoi
dpakuuu (o oovemy, 'OCT 2177-99) npencraBiieHsl B TaOJIUIIE.

Tabnuia 3aBUCMMOCTD CpeHEN MOJIEKYJISIPHON Macc HENpeAeNbHbIX YIJIEBOAOPOIOB OT
Temrneparypbl Beikunanus 50 %-Hoil ppakium.

Temneparypa Monerxynapuaa Temmeparypa Monexy1apaan
BEIKHIIAHHA Macca BBIKHIIAHHA Macca
50 Y-HOH (parmmn, HeINlpeIeIbHBIX 50 %-moit ¢parnmm, HEMpeIeTbHBIX
°C VIISEOIOPOI0B °C YTASBOOOPOI0E
50 77 175 144
75 87 200 161
100 99 225 180
125 113 250 200
150 128 260 208

JIABOPATOPHAS PABOTA 8
Onpedenenue KUC10MHOCMU CEEMIIbIX HePmenpooyKmoe

PeakTuBbl: THII0BBIN cUpT, 85%-HBIN BOAHBIN pacTBOp; ruapokcua kanus 0,05 H. ciup-

TOBBINA PacTBOP; MHIUKATOP HUTPO3UHOBBIN KeNThIH (AenbTa), 0,5%-Hblil BOJHBINA pacTBOD.

Teopernyeckue 0CHOBBI



Oprannueckue KHCIIOTHI, cofiepKamuecss B HeTH, MpU nepepaboTke MomaaarT B OCH-
3UHBI U IU3€JIbHOE TOILIUBO.

[IpucyTcTBUE OpraHMYECKUX KHCIOT B He(dTEenpoAyKTax KpaiHe HexenaTesnbHo. Oco-
OCHHO 3TO OTHOCHUTCSA K HU3KOMOJIEKYJIIPHBIM >KUPHBIM KHCIIOTaM, 00JIaaroIuM O0JIbIION KOp-
PO3MOHHOI akTUBHOCTHIO. [loATOMY conep:kaHue OpraHMYecKUX KHUCIOT B HedTermpoayKTax
CTPOT0 HOPMHUPYETCS CTaHJapTaMHU.

CopepxaHue OpraHM4eCKHX KHUCIOT B HEDTENPOAYKTAX OINpPENessieTCs] KUCIOTHBIM YHC-
JIOM, KOTOpOE BbIpaxkaeTcsi koamdecTBoM rujpokcua kainus (KOH), HeoOxoaumeiM [uist HEHTpa-
JN3alUU OPraHUYECKUX KUCIOT, Haxoasmuxcs B 100 M TomnuBa; u3amepsiercs B mr. KucioTtHoe
YUCI0 IS OCH3MHOB HE HO0/DKHO ObITh Oojiee 3 mr KOH na 100 M TomauBa; Juist JU3CIbHBIX
toruiuB — He 6onee SmMr KOH na 100Mn Toruuba.

CymHocTh onpeae/ieHlsi KHCJIOTHOCTH CBETJIbIX He()TEeNPOAYKTOB: U3 OIIPEIEICHHOIO
o0bemMa aHaNTU3UPYEeMOro HeTENPOAYKTa KUIISIIUM 3TUIOBBIM CIUPTOM IKCTPArHPyIOT OPraHu-
YECKHE KUCIIOTHI, KOTOPBIE 3aT€M HEUTPATU3YIOT MPSMBIM TUTPOBAHUEM CIUPTOBBIM PACTBOPOM
€IKOTO KaJlu.

IMopsiiok BbINOJIHEHUS PadOTHI

B koHnyeckyro konby o0bemMoM 250 mil ¢ 0OpaTHBIM XOJOIUIBHUKOM HaduBaroT 50 mi
85%-HOro ATWJIOBOTO CIMPTA. Y CTAHABIMBAIOT €€ Ha IUIUTKY 3aKPBITOrO TUIIA U KUIATAT B Teue-
HUE 5 MUH JUIs yAAJIEHUS U3 CIIUPTA PACTBOPEHHOTO YTIEKUCIIOro ra3a. B ropsuuii ciupT npuiu-
BAIOT 5 Karelib MHAUKATOpa HUTPO3UHOBOTO JKeNToro (aenbra) u Herpamusyror 0,05 H. pacTBO-
POM THAPOKCHIA Kallusl A0 Mepexo/a OKPACKU U3 KEITOM B 3€JIECHYIO.

B xon0y ¢ HeWTpaqTu30BaHHBIM TOPSYUM CITUPTOM MPHIKMBAIOT 50 MIJI HCIIBITYEMOTO OEH-
3MHA U KUIIATAT C 0OpaTHBIM XOJOJUIHLHUKOM B T€YEHHUE 5 MUH JUI YAAJIEHUS YTJIEKHCIOTO rasa.
K ropstaemy pacTBOpy BHOBB JOOABISIOT 5 Kareilb HHANKATOPa HUTPO3ZHHOBOTO KENTOTO (AETIbTa)
u TUTpyIoT npu nepemernuBanuu 0,05 H. ciuptoBbiM pactBopoM KOH 1o nepexona okpacku u3
JKeNToi B 3enenyto. Eciau mpu 1o6aBieHnH MHANKATOpa OKpacka OyJeT CUHEH WM CHHE-3€JIEHOH,
TO TUTPOBAHUE HE MIPOBOJAT, TaK KAaK 3TO YKa3bIBAaeT HA HYJIEBYIO KUCIIOTHOCTb.

Kucnornocts ucneiryemoro 6ensuna x (B mr KOH/100 mit) paccuutsiBatot o dhopmysie:

Vi- T- 100
X = —"""—7

v

rae Vi — oosem 0,05 H. cniupToBoro pactBopa KOH, n3pacxoqoBaHHOIO Ha TUTPOBAHUE
poOBbI, MIT;

T — tutp 0,05 H. pactBopa KOH, mr/mu;

V — 00beM ucnbITyeMoro HeTenpoayKTa, M.

6 IMJAKTUYECKHUE MATEPUAJIBI 1JI1 KOHTPOJISA(CAMOKOHTPOUJIA)
YCBOEHHOI'O MATEPHAJIA
6.1 OueHoyHbIe CPEACTBA, NOKA3ATEJIH H KPUTEPUH OLICHMBAHUS KOMIIETEHIIM I

HNupexce Ouenounoe Iokazarenu Kpurepun onenuBanns
KoMIIe- CpeacTBo OLlCHMBAHMHA cpopMHpPOBAHHOCTH KOMIIETCHIM I
TeHIMHU
IK-1 Komnmoxksuym Huskuit —Heyno- - HE3HAHUE MPOTPAMMHOT0O MAaTEPHUAIIA;
BJIETBOPUTEIILHO - IPU OTBETE BO3HUKAIOT OLIMOKH;

- 3aTPyYyAHCHHA IIPHU BBIIIOJIHCHUHN IMPAKTH-
4ecKux padoT.

[Toporossrii — - YCBOGHHE OCHOBHOTO MaTepHuaa;

YAOBJICTBOPH- - [IpAU OTBETEC JOIMYCKAOTCA HCTOYHOCTH,

TCIBbHO - [IpU OTBCTC HCAOCTATOYHO IMPABUJIBHBIC
(GhOpMYITUPOBKH,
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- HapyIIeHUE MOCIEA0BaTEIbHOCTU B U3J10-
KEHUHU TIPOTPaMMHOTO MaTepHaIa;

- 3aTPy/JHEHUS] B BBIMOJHEHUHU IMpAKTHYE-
CKUX 3aJaHuil.

ba3oBblii — XOpo1110

- 3HaHUE TPOrPaMMHOTO MaTEpUAIIA;
- FPaMOTHOE U3JI0KEHUE, 0e3 CyIIeCTBEH-
HBIX HETOYHOCTEHN B OTBETE HA BOIIPOC;

- IPaBWJIbHOE IPUMEHEHUE TEOPETUUECKUX
3HAHUM;

- BJIaJIeHHE HEOOXOAMMbIMU HaBbIKAMU MPU
BBITIOJHEHUH M IPAKTHYECKUX 3a/1a4.

Bricoxkuit — ot-
JIMYHO

- r1yOOKO€ U MPOYHOE YCBOECHHUE MPO-
rPaMMHOI'0 MaTepUaa;

- IOJIHBIE, ITOCIIEA0BATEIbHBIE, [PAMOTHEIE
U JIOTUYCCKH HU3JIaracMbI€C OTBCTHI HpI/I BU-
JIOM3MEHEHUH 3a0aHU;

- CBOOOJTHO CIIPABJISIOIINECS C TOCTABJICH-
HBIMH 3a/1a4aMH, 3HAHKM MaTepUaa;

- MPaBWJIbHO 00OCHOBAHHBIE IPUHSTHIC pe-
LIEHUS;

- BJIaICHUC pa3HOCTOpOHHI/IMI/I HaBBIKAMHU U
IpHEeMaMH BBIIIOJHEHHS TPAKTHYECKHUX Pa-
0o0T.

Pedepar

Hu3skuii — Heyno-

TeMa pedepaTa He pacKpbITa, OOHAPYKHU-

BIIETBOPUTEIIEHO BAETCs CYLIECTBEHHOE HENOHUMAaHUE IIPO-
OJeMbl.

IToporossrii — HMMEIOTCS CYILIECTBEHHBIE OTCTYIIJICHUS OT

YAOBJIETBOPU- TpeboBaHuil Kk pedeprupoBanuio. B yactHo-

TEJIBHO CTHU: TEMa OCBELIEHA JINIIb YaCTUYHO; JI0-

NyLIeHb! (paKTUYECKHe OIUOKH B COJIEp-
KaHuU pedepara Uil IPH OTBETE Ha J10-
MIOJTHUTENbHBIE BOIPOCHI; BO BpeMs 3a-
IIHUTBI OTCYTCTBYCT BBIBO.

ba3oBbIii — X0po1110

OCHOBHBIE TpeOOBaHHUs K pedepary U ero
3aIUTE BBIIIOJIHEHBI, HO IIPU 3TOM JI0IY-
LIEHBI HEOYETHI. B yacTHOCTH, UMEIOTCS
HETOYHOCTHU B U3JIO’KEHUU MaTepuaa; oT-
CYTCTBYET JIOTUYECKAs TIOCIIET0BATENb-
HOCTb B CY)KJICHUSIX; HE BbIIEpKaH 00bEM
pedepara; umeroTcs ynyieHus B opopm-
JICHUH; HA JIOTIOJIHUTEIbHBIE BOIPOCHI IPU
3aIUTE JTAHbI HEMOJIHBIE OTBETBHI.

Bricokuii — or-
JINYHO

BBINTOJIHEHBI BCE TPEOOBAHUS K HAITUCAHUIO
u 3amure pedepara: o0o3HaueHa npodiaema
u 000CHOBaHa €€ aKTyalbHOCTb, CIENIaH
KpaTKU{ aHallM3 Pa3IMYHBIX TOYEK 3PCHUS
Ha paccMaTpuWBaeMyro MpooOiieMy U JIO-
TMYHO WU3JI0)KEeHAa COOCTBEHHAs MO3MIINA,
c(hOpMYIIHPOBAHKI BBIBOJIBI, TEMa PACKPHITA
MOJTHOCTBIO, BBbLIEpXKaH 00BEM, coluio-
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JIeHbI TpeOOBaHUs K BHEUIHEMY odopmiie-
HUIO, JaHbI IPaBHIbHBIC OTBETHI HA JIOTIOJI-
HUTEIBHBIE BOIIPOCHI.

Tect

Huzkuii — 10 60
OayIoB (HEYyI0BIIC-
TBOPUTEIIBHO)

[Toporogsrii — 61-

75 6amioB
(ymoBieTBOpH-
TEJIHO)

bazoBeiii — 76-84

0aJII0B (XOPOIIO)

Brrcoknii — 85-100
0aJU10B
(oTnHMYHO)

3a BEPHO BBINOJIHEHHOE 3aJaHUE TECTUPYE-
MBIH TTOJTy4aeT MaKCUMaJIbHOE KOJIMYECTBO
0aJuI0B, MPEYCMOTPEHHOE IS ATOTO 3a]a-
HUS, 32 HEBEPHO BBIMOJTHEHHOE — HOJIb OaI-
110B. [Tociie npoxoxaeHus Tecta CyMMUPY-
IOTCSI pe3yJIbTaThl BBHIMOJHEHUS BCEX 3ajia-
HUH.

[TogcuuThIBaeTCS MPOIIEHT MPABUIBLHO BBI-
MOJHEHHBIX 3aJaHUM TecTa, II0CIC Yero
3TOT MPOIEHT MEPEBOJAMUTCS B OIICHKY, PY-
KOBOIICTB}’ﬂCI) YKa3aHHBIMI/I KpI/ITCpI/IﬂMI/I
OLICHUBAHMSL.

[1K-5

Ortuer o j1abo-
paTtopHoOu pa-
oore

Hu3skuii — Heyno-
BJIETBOPUTEIILHO

CTaBHUTCS, €CIIM JIOMYIICHBI CYIIECTBEH-
HbIC OITMOKH (B XOJI¢ IKCIEPUMEHTA, B
00bsicCHeHHH, B 0OPMIICHUHU PabOTHI, IO
TEXHUKE 0€30I1acCHOCTH, B paboTe C Belle-
CTBaMH ¥ MPUOOPAMH), KOTOPBIE HE HUC-
MPABIIAIOTCA JAXKe M0 YKa3aHUIO MPeTo/a-
BaTeIsL.

IToporosslii — y10-
BIIETBOPUTEIILHO

CTaBUTCS, €CIIM JIONYILEHbl OJHa-/IBE CY-
IIECTBEHHbIE OMMUOKU (B XOJle¢ OKCIEepH-
MEHTa, B 00BSICHEHHH, B 0()OPMIICHUU pa-
0OTBI, IO TEXHUKE OE30MaCHOCTH, B pa-
0oTe c BemecTBaMu U pudopamu), KOTo-
pBIE€ UCIIPABJISIIOTCS C TIOMOUIBIO MPENoa-
BaTesl.

ba3oBslii — x0po1o

a)paboTa BBINOJIHEHA MPaBUIIbHO, 0€3 Cyle-
CTBEHHBIX OIINOOK, C/IEJIaHbl BBIBOJIBI;

0) JOMyCTUMBI: HETIOJHOTA MIPOBEJCHUS WU
oQopMIIeHHS SKCIEPUMEHTa, OJHA-IBE HE-
CYIIECTBEHHbIE OLIMOKH B MPOBEICHUU WIIN
0(QOpMIICHHUH IKCIIEPUMEHTA, B ITPaBUIaxX pa-
OO0TBHI C BEIIECTBAMH U ITPUOOpamMu

Bricokuii — ot1-
JINYHO

a) paboTa BBHITIOJHEHA TTOJTHO, TIPABUIILHO,
0e3 CyIIeCTBEHHBIX OIIMOOK, CIIeTaHbl BbI-
BO/IbI,

0) SKCIEpPUMEHT OCYILIECTBJIEH IO IUIaHy C
Y4ETOM TEXHUKH OE30MacHOCTH W TPABHUII
paboThl C BeIIECTBAMH M INPUOOpPaMU; B)
UMEIOTCSl OPTaHW3alMOHHBIC HABBIKH (ITO-
JIEP)KUBACTCS YUCTOTA pabOYero MecTa H I1o-
PSZIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS
PEaKTHBBI).

6.2 IlpomMe:kyTOUHAs aTTECTAllMS CTYIEHTOB MO TUCIHUILINHE
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[TIpoMexyTouHast aTTecTanus SBJISETCS MPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUM CTY-
JICHTOB, IPUOOPETEHHBIX B IPOIIECCE N3YUEHUS JUCUUIUTMHBL. DOpMOii MPOMEKYTOUHOH aTTecTa-
LMY 110 TUCLMIUINHE SBIIAETCS 3a4€ET.

JUia olleHMBaHMS pE3yJIbTaTOB OCBOEHUS JUCLUIUIMHBI IPUMEHSETCS CIEAYIOLIHE
KPUTEPUU OLICHUBAHUS.

Kpurtepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TeH0» BBICTABIIAECTCS CTYACHTY, €CIU:

1. Bonpocs! pacKpbITHI, H3TI0KEHBI IOTHYHO, 0€3 CYIIECTBEHHBIX OLIHOOK.

2. [TokazaHo yMeHHE WITIOCTPUPOBATH TEOPETUUECKUE MTOIOKEHNS KOHKPETHBIMU ITPUME-
pamu.

3. [IpoaeMoOHCTpHPOBAHO YCBOCHUE PaHEe U3YUEHHBIX BOIIPOCOB, CHOPMHUPOBAHHOCTH KOM-

METEHIMI, YyCTOMYMBOCTh UCIOJIb3YEMbBIX YMEHUI U HABBIKOB. J[OITyCKalOTCs HE3HAUUTEIbHbIE
OIIINOKH.
O1eHKa «He 3a4TeHO0)» BBICTABIISIETCS, €CIIH:

1. He packpbITo OCHOBHOE cofiepkaHie y4eOHOro MaTepHaa.

2. OOHapy>keHO He3HaHHE WM HeTIOHMMaHue OOJIbIIeH, MM Hanbosiee BaKHOM YacTu y4ueo-
HOTO MaTepHaJa.

3. JlonymieHsl OMMOKY B ONPEACTICHUN TIOHATHH, KOTOPbIE HE UCITPABIICHBI TOCIIE HECKOJIb-
KUX HaBOJSAIIMX BOIPOCOB.

4. He copmupoBaHbl KOMIIETEHIINN, YMEHHS U HABBIKU.

Bonpocsl k 3auery
1. Teopuu npoucxoxacHust HeQTH.
2. Ou3uKo-XMMHYECKHE CBOMcTBA HE(PTH. XapakTepu3yromuil GpaxkTop.
3. T'pynmoBoii u 3ieMeHTHBIN cocTaB HeQTH. [ eTepoaToMHBIEe coeiMHEHHs HEPTH, pacrpeaene-
HHUE uX 10 ¢ppakuusM HepTH. OCHOBHBIE HEAOCTATKH MPHUCYTCTBUS T€TEPOATOMHBIX COSTMHEHUI
BO (ppakiusax HedTH.
4. Kucnopoansie coenuHenust HepTu. HedTsaHbie KUCTOTHI.
5. Cepnuctsle coequHenus. Mepkanrtansl. Cynbouasl. Aucynspuast. Tuodansl. Tuodens.
6. A3OTHCTBIE COCAMHEHUS. A30THCThIE OCHOBAHUS U HEUTPAJIHHBIE a30THCTHIE COCAMHEHUSI.
7. Cwmonucto-acanbTeHOBBIE BemiecTBa. AcaabToreHoBble KUCIOTH. HelTpanbHble CMOJBI.
AcdanbTeHsl.
8. ®pakunoHHbIH coctaB HeGTH. MeTOIbI €ro onpeaeIeHus.
9. TmaporenmzamuoHHBIE Tporecchl. KaTamu3aTopsl THAPOKPEKHHTa B TUAPOOUUCTKU. CyTh
npouecca Kayca.
10. Tepmmuueckue mporecchl nepepadotku HegTru. OcOOSHHOCTH MPOTEKAHUS TEPMUIECKUX TTPO-
LIECCOB JUIsl Pa3HBIX KJIACCOB YIJIEBOJOPOIOB.
11. TIpouecchl Tepmuueckoi nepepaboTku HeGTH. MexaHu3M TepMUYECKON AECTPYKIUH yTJie-
BOJIOPOJIOB.
12. Tepmmuueckuii kpekuHr. [Tuponms yrieBogopomoB. KokcoBanne HEPTSIHOTO CHIPHSI.
13. IIpousBoxctBo onepuHoB. Kpekunr stana u nponana. Ocobennoctu ocymectieHus. Co-
CTaB MPOAYKTOB.
14. Karanutuueckuit pudopmunr. Karanuszaropsl katamutuyeckoro pupopmunra. OcodeHHOCTH
TEPMOKATATUTUUECKUX pPEeaKIMi P KaTaauTuaeckoM pudopmunre. Llens BBeneHus Bo1opoaa B
PEAKLIMOHHYIO 30HY.
15. Apomaruyeckue yriieBoAOpOIbl KaK MPOIYKThI KaTaauTHueckoro pudopmunra. Pupopmar —
OJIMH U3 KOMIOHEHTOB KOMITayHIUPOBAaHHOT'O OEH3MHA.
16. TepmokaramuTudeckue mporecchl. AnkumupoBanue. Ceipbe. Karammzatopel. MexaHuszMm.
Haznauenue. C- ankunupoBaHue. AJKMIAT KaK OJUH W3 KOMIIOHEHTOB KOMIAyHAMPOBAHHOIO
OeH3MHa.
17. Tepmokaranutuueckue nponecchl. M3omepusanus. Ceipbe. Katanmsaropsl. MexaHusm.
Haznauenue.
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18. Oxucnenue yrineBogopoaos. [Tomyuenne cunTes-raza. CHHTE3bI HA OCHOBE OKCHJA yTiiepoja
u BojiopoJia. [Ipor3BoacTBO BhICHIMX yriaeBoA0poa0B. CymiHocTs npoiecca @umiepa — Tpomnia u
€ro 3Ha4eHHE IS MOJIyUCHUS CHHTETUYECKUX JKUKUX TOIUIMB.

19. Knaccugukaius HeTENpOIyKTOB M TOPIOYE-CMa304HbIX MaTepuanoB. bensunsl. JuzenbHoe
TorMBO. OCTaTOUYHOE TOILIHBO.

20. BensuHbl. DKcIUTyaTallMOHHBIE CBOMcTBA. JleToHanmoHHas cToWKocTh. [lomydenue 3amaH-
HOT'O OKTaHOBOT'O YHUCJIa CMECH.

21. CpaBHHUTEIBHYIO XapaKTEPHCTUKA PUMEHIEMBIX B HedTernepepadaThIBAONICH TPOMBIIIIICH-
HOCTHU CIIOCOOOB yBEJIMYEHUSI OKTAHOBOTO UKcia OEH3MHA.

22. TlapaduHbl 1 Iepe3uHBI.

23. Hedrsnasie 6utymsl. [lonyuenue. Knaccuduxamus. Cpoiicta. [Ipumenenue.

6.3 OHEHOYHBIE CPEACTBA IS TPOBEPKH YPOBHSA COOPMUPOBAH-
HOCTHU KOMIIETEHIIU, IIK-1, ITK-5

TecTsl cofeprkar CiaeAyIOIINe TUITHI 3aJIaHUI

Ne 3ama- Bec 3apa- | Pe3yabTaT oneHuBanus (0aJ1bl, HOJy4YeH-
Tun 3aganus st HHSA HbI€ 32 BBINMOJIHEHHE 3aaHuA / XapaKTe-
(0a1) PHUCTHKA NPABUJIBHOCTH 0TBETA)
3aJlaHusl 3aKPBITOTO 1,23 1 6ann 1 6 - moyiHOE TIpaBMIILHOE COOTBETCTBUE;
THTIA C BBIOOPOM O/I- 0 - ocTajibHbIE Cllydyan
HOro mpaBuibHOrO (1
us3 4)
3a/IaHMsl 3aKPBITOTO 4.5 6,7 | 2 6awia 2 0 — MMOJTHOE MPaBUIILHOE COOTBETCTBHE (I10-
THUIIa C BBLIOOPOM He- CJIeIOBATEeNIbHOCTh BAPHAHTOB OTBETA MOXKET
CKOJIBKUX ITPaBHJIb- ObITh JI000H); 1 6 — eciu JomymieHa o/Ha
HBIX OTBETOB (3 13 6) omnOKa / OTBET NPaBUIIBHBIM, HO HE TIOJTHBIH;
0 6 — ocTanbHBIE CIyYan
3a/IaHMsl 3aKPBITOTO 8,9 2 Gamna 2 0 — MoJHOE MPaBUJIBHOE COOTBETCTBHE; 1 O
THUIIa HA YCTaHOBIIE- — ecJIM JIomyIileHa ojiHa onmOka / OTBeT mpa-
Hue cootBeTcTBus (4 BWJIbHBIN, HO HE MmoJHEIH; 0 0 — ocTanbHBIC
Ha 4) clryyan
3aJlaHue 3aKPBITOTO 10, 11 2 Gamta 2 0 — MOJTHOE TIPaBWIIBHOE COOTBETCTBHE; 1 O
THIIa HA YCTaHOBIIE- — €CITU JIOMyIIeHa o/iHa oIrOKa / OTBET Ipa-
HHE MOCJEeA0BATEIb- BWIBbHBIN, HO He mojHbli; 0 0 — ocTanbHbIE
HOCTH ciTyJau
3a/1aHUsI OTKPBITOTO 12,13 3 baiuta 3 0 — mojHOe MpaBMIbHOE COOTBeTCTBHE; O O
THUTIA C KPaTKUM OTBe- — OCTaJbHBIE CIIyYaH.
TOM
3a/1aHUs] OTKPBITOTO 14, 15 S6amnoB |5 0 — monHOE MpaBUIIBHOE COOTBETCTBHUE;
THUIIA C Pa3BEPHYTHIM eciM JIOMyIIeHa OJIHA ONIMOKA/HETOYHOCTh /
OTBETOM OTBET IPABWIBbHBIN, HO HE TIOJHBIN - 3 Oaa;
€CITH JIOMYyIIeHo 0ojiee OJHOM omuoKu / OT-
BET HEMpPaBWIbHBIN / 0TBeT oTcyTcTBYeT — 0
0amnoB
Dopmupyemas HNuaukaropsl ¢chopMHPOBAHHOCTH KOMIIETEHINH
KOMIIETEeHI[US
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IIK-1. Bnaneer cucremoii pynna- IIK-1.1. [TonnmaeT OCHOBHBIE IPUHIIUIIBI, 3AKOHBI, Me-
MEHTAJIbHBIX XMMUYECKHUX IMOHATUHA U | TOAOJIOTHUIO U3yYaeMbIX XUMHUECKUX AUCLUIUINH, T€O-
3aKOHOB, HHAUKATOPAMM JIOCTIXKE- | pETHUECKUE OCHOBBI (DU3MYECKHX U (DHU3MKO-XHMHUYE-
HUS KOTOPOM SIBJISIETCA: CKUX METOJIOB UCCIIEI0BaHMSL.

[1K-1.2. Ucnonb3yeT GpyHAaMEHTATbHbIE XUMHUYECKUE
MOHATUS B CBOEH MPO(hecCHOHAIBHON AEATEIbHOCTH.

[1K-1.3. WuTepnperupyeT MNOJYYCHHbIE PE3yJIbTATHI,
UCHOJIb3ys 6a30Bble MOHATUS XUMUYECKUX TUCLUILUIMH

3ananne 1. Kakoii pu3nko-xuMmuyecKnii MeTO HCNOJb3yeTCs VISl ONpeaeJieHUsl rPynIo-
BOI'0 COCTaBAa 0€H3MHOBBIX paKuuii, OCHOBAHHBII HA Pa3HOIl PACTBOPUMOCTH YIJI€BO10-
PO/10OB B aHWJIMHE?

AN

Pedpaxromerpust
AncopOumronHas xpomarorpadus
AHWIMHOBBI METO/I

Meron luna u Crapka

Ortgert: 3

3aganue 2. Kakoii npouecc Jie;KUT B OCHOBe pa3/iesieHUus1 He)TH HA (PpaKIuH ¢ OJIU3KHUMH
TeMIlepaTypaMM KUIeHUs NPH J1adopaTOPpHOM aHau3e?

NS

[Tpsimasi meperonka
PexTudukarus
AncopOnus
DKCTpaKIus
OrtBeT: 2

3aganue 3. Ha kakoM (U3HKO-XMMHYECKOM SIBJICHUHM OCHOBAH METOJI ONpeiesIeHUus coaep-
’KaHUA BO/bI B HeTH M HepTenpoaykTax no meroay Juna u Crapka?

NS

AnicopOrnu BOJIbI Ha CHIIMKArese
A3e0TpOINHON NEPETOHKE C PACTBOPUTEIIEM
TutpoBanuu Bomon

M3MepeHnn 27I€KTPOITPOBOAHOCTH

Otger: 2

3aganue 4. Kakue u3 nepe4ncjieHHbIX J1a00PaTOPHBIX METOI0B HCNOJIb3YIOTCH /ISl aHA-
JIN3a XMMHYECKOI'0 COCTABa U CBOMCTB HeTenpoAyKTOB?

ook owdE

Omnpenenenne GpakIMOHHOTO COCTaBa METOJIOM MPSIMOU MePEerOHKU
CnektpodoroMeTpus B yIbTpadroIeTOBOM 00macTu

Omnpenenenue conep:xxkanus Boasl MeTogoM uHa u Crapka

Omnpenenenne coepKaHusl HETPEACTBHBIX YTIIEBOIOPOJIOB 11O HOJTHOMY YUCITY
Macc-creKTpoMeTpus ¢ HHAYKTUBHO-CBSI3aHHOM MIa3MOit

Kanopumerpus

OtsBer: 1, 3,4

33}13HI/IQ 5. Kakne u3 MEPECINCIACHHBIX KJIACCOB XUMHUYECCKHUX coeUHEHU BXOAAT B COCTaB

HepTu?

1. AnkaHbl
2. ApeHbl

3. Hadrenst
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4, KapGenbt

S. Cnuptsl
6. AJpaerunsl
Otset: 1,2, 3

3aganue 6. Kakue u3 nepe4ncjieHHbIX MPOLECCOB OTHOCATCH K BTOPUYHBIM METO/1aM Iepe-
padorku HepTH?

Katanutnueckuii KpekuHr
I'uppoxkpekuHr

[TepBuuHas neperonka (peKTHUKAIIHA)
Karanutnaeckuit pupopmMuHr
ObecconuBanue U 00e3BOKUBAHUE
AnCopOIIOHHAs OYNCTKA

OtBer: 1,2, 4

ouhkwdE

3aganue 7. Kakue u3 nepedncjieHHbIX (PU3NKO-XUMHYECKHX CcBOiicTB HedTH U HedTenpo-
AYKTOB ONPeNeISI0TCH CTAHAAPTHBIMA METOIaMU U SIBJISIIOTCS BAKHBIMM VIS X XapaKTe-
puctuku?

TemmnepaTypa 3acTbIBaHUS
[TmoTHOCTB
Kunemartuyeckas BS3KOCTb
[Toka3zarenb npesoMIIeHHS
DIIEKTPONPOBOIHOCTh
TermmonpoBOAHOCTh
Otsert: 2, 3,4

ouhkwdE

3ananue 8. YcTaHOBHTE COOTBETCTBHE MEK/Y METOI0M aHAJIM3a HeTenpoayKTOB U (u-
3UKO-XUMHMYECKOH XapaKTEePUCTHKOMH, KOTOPYIO OH OIpeeJIseT.

Omnpenenenue MIOTHOCTH MUKHOMETPOM : Macca enunuiibl oobema pu 20°C

OnpeneneHne KNHEMAaTUYECKON BA3KOCTH BUCKO3UMETPOM : BpeMs ncredeHus onpeneeHHoro
o0Bbema 1oJ| 1eCTBUEM CHIIBI TSKECTH

Omnpenenenue nokasareis npeaomieHus pedpaxtomerpoM : OTHOIIEHUE CUHYCA YIJIA MTaCHUS
K CUHYCY yIJIa IPEJIOMIIEHUS CBETOBOIO JIy4a

OmnpeneneHne aHMIMHOBOM TOUKH | TeMrieparypa MOJIHOrO B3aUMHOTO PaCTBOPEHUS C aHWJIU-
HOM

3aganue 9. YcTaHOBHTE COOTBETCTBHE MEXKIY MPOLECCOM NMepepadoTKH He(pTH U ero oc-
HOBHOI LeJIbI0 MJIH MOJIy4aeMbIM IPOAYKTOM.

[Tpsmas neperonka : Paznenenue HeTH Ha PpakLKyU IO TEMIIEpATypaM KUIIEHHUS
Karanutnueckuii pudopmunr : [loBeimeHne OKTaHOBOTO YKCIa OEH3MHA U TIOJyYeHHE apoOMaTH-
YECKUX YITIEBOAOPOI0OB

I'mppoouncrka : Y naneHue CEpHUCTBIX, A30TUCTBIX U KACIOPOAHBIX COCTNHEHUN
Kartanutnueckuit kpekunr : [TomyyeHne JONOTHUTEIBHOTO KOJIMYECTBAa OCH3MHA U3 TSHKENbIX
bpaxuit

3ananue 10. YcraHoBUTE NPaBUJILHYIO NOCJI€10BATEILHOCTH OCHOBHBIX 3TAIOB ONpe/eJie-
HHS coep:xkaHus BoAbl MeToa0oM JInna u Crapka.
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1. OT60p ¥ MOATOTOBKA MTPOOHI.

2. CmemuBaHue mpoObl He(hTENPOIyKTa C pAaCTBOPHUTEIEM B KoJIOe U cOopka mpudopa.

3. HarpeBanue i mpoBeAEHUS a3€0TPOIHOM MEPETOHKH /10 IPEKPALICHUS YBEIHUCHUS 00beMa
BOJBI B JIOBYIIKC.

4. VI3amepenue o0beMa BBIICIUBIICIHCS BOJIBI B TPaAyHPOBAHHOMN YacTH IPUEMHHKA.

3ananue 11. YcTraHOBHUTE JTOTHYECKYI0 MOC/I€10BATEIbLHOCTD H3y4YeHHsI Pa3/1e/ioB JUCIHU-
ILIMHEI.

Cripbe 1 0011as XxapakTepucTuka HeTH (IPOUCXO0XKIEHUE, 3aI1achl, CBOICTBA).
Xumuueckuit cocraB HeTH (YIJIEBOIOPO/Ibl U T€TEPOATOMHBIE COCTUHEHNU).
[Tponeccer nepepadoTku HEPTH (IEPBUYHBIE U BTOPUYHBIE).

Mertobl aHaIM3a CBOMCTB TOBAPHBIX HEPTEIIPOAYKTOB.

AN s

3aganue 12. Kak Ha3bIBaeTcsl KauecTBeHHAas Poda ¢ ucnoJib30BaHueM (pOpMaJIMHA U cep-
HOM KHCJIOTHI VISl 00HAPYKEHUS aPOMATHYECKHUX YIJI€BO0PO/I0B B He(PTAHBIX ppakuusax?
Omeem: ®opmanuToBas npoda

3ananue 13. Kakoii MeTo1 HCIO/Ib3YeTCH IJISI OLEHKH IPYNIIOBOIO YIJIeBOIOPOIHOIO CO-
cTaBa 0eH3MHOBBIX (PPAKLMIA HA OCHOBE ONpPe/iesIeHUs TEMIIEPATYPbI UX MOJHOI0 cMellie-
HHUS C AaHWJIMHOM?

Omeem.: AHUINHOBBIA METO/

3ananue 14. O0bsicHuTe, B 4EM 3aKIII0OUACTCA KIIFOYEBOE TEXHOJIOTHYECKOE OTIUYHE MpoIecca
MIPOCTOI MEPETOHKHU OT PEKTHU(PUKALUYU TPU pa3AeIeHIN HePTIHbIX (Pppakuuid.

OrTBer:
[Tpocras meperonka OCHOBaHa Ha OJJHOKPATHOM HCIIAPCHUH U KOHACHCAIINU, TIPU ATOM Pa3aes-
I0TCS KOMIIOHEHTHI ¢ OOJBIIION pa3HUIIEH B TeMIepaTypax KuneHus. Pextudukanus — 3To MHO-
TOKPATHBIM MPOTUBOTOYHBIN MTPOIECC KOHTAKTA MAPOB U )KHUIKOCTH, IIO3BOJISIFOIIMI Pa3IeisaTh
KOMIIOHEHTHI ¢ OJIM3KUMU TeMIiepaTypamMu KUTIEHHs 0Jaroaapsi Co3/1aHni0 KOHIIEHTPAMOHHBIX
TPaTUCHTOB B KOJIOHHE.

3aganue 15. [louemy onpeneeHHe KHHEMATHYECKO BA3KOCTH fIBJIsIeTCS 00913aTeJIbHBIM U
HOPMHPYEMBbIM II0Ka3aTes1eM A/ TAKHX TOBAPHBIX He(TENPOAYKTOB, KAK AN3eJIbHbIC TOII-
JIMBa U CMa304Hble MacJa?

Ortser:
Kunemarndeckas BSI3KOCTh HAIPSIMYIO BIUSET Ha TPOKAYMBAEMOCTh TOIUIMBA U CMa3bIBAIOIIYIO
CHOCOOHOCTh Macia, a Tak)Ke Ha paboTy TOIJIMBHOM anmapaTypsl U pOpMHUPOBaHUE TOTIIUBHO-
BO3/YIIHOM cMecH; €€ HOpMHpPOBaHHUE rapaHTUPYET CTaOMIIbHYIO paboTy JBUTATENe U Mexa-
HU3MOB B 33JJaHHOM JMara3oHe TEMIEPATYP.

dopmupyemasi NuaukaTopsl ¢chopMHPOBAHHOCTH KOMIIETEHINH
KOMITeTEeHI U

IIK-5. Crnocoben ocymiectBisTh KoH- | [TK-5.1 BeiOupaeT MeTo bl U cpecTBa KOHTPOJIS Kaue-
TPOJIb Ka4eCTBa ChIPbsl, KOMIIOHEHTOB | CTBA ChIPbsl, KOMIIOHEHTOB U BBIITYCKAEMOW MPOLYKIIMHU
BBIMYCKAaeMON MNPOAYKIUH XHMHYE- | XUMHUUECKOT0 Ha3HAUYEHHs HAa COOTBETCTBUE TpeOyeMoil
CKOI'0 Ha3HA4YEeHUS O/ pyKOBOJCTBOM | HOPMAaTUBHOM JOKYMEHTALIMHI

crienuanucToB Oosee Boicokor kBanu- | [IK-5.2.BrimonHseT cranaapTHbIE ONEpanuy Ha THUIIO-
¢buKany, MHANKATOPAMH JOCTHKE- | BOM 00OPYJOBaHUM JJIsl XapaKTEPUCTUKU ChIPbs, MPO-
HUsI KOTOPOU SIBJISETC: MEKYTOYHON M KOHEYHOM MNPOAYKLHMH XUMUYECKOIO
IIPOU3BOJICTBA.
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I1K-5.3. CocraBnsieT NpOTOKOJIbI UCIIBITAHUM, OTYETHI O
BBINOJIHEHHOH paboTe 1Mo 3aJaHHOH Gopme.

[IK-5.4. OcyuiecTBisieT KOHTPOIb TOYHOCTH aHAJIUTH-
YEeCKOro 00OpyZ0BaHMUsl Ha COOTBETCTBHE TpeOyeMoi
HOpPMaTHBHOM JTOKYMEHTALIUH.

3ananue 1

Kakoii THII pacTBOpHUTEJIS B :KUIKOCTHO-2/ICOPOLIMOHHOI XpoMaTorpaguu UCHOJIb3yeTcs
JJISA TIOJIHOTO pa3jiesieHus napaguno - HaQpTeHOBOW U apoMaTUdecKkoi gpakuuii OeH3uHA
0e3 0TOOpa MpoMe:KyTOYHOI cMmecH?

ToNBKO BBITECHAIOLIMI PacTBOPUTEND (HAIPUMEp, U30IIPOIIAHOI)
Tonbko cMemaromuil pacTBOPUTENb (HaIlpUMep, U30IICHTaH )
ITocenoBaTenpHO CMEIIAOIINHI, a 3aTEM BBITECHSIOINUN PACTBOPUTEIID
Bopna ¢ nocnenytomeit cymnikoi agcopbenra

Ortser: 3

RN

3ananmue 2. Kakoii cTanaapTHbIH MeTO/] IPUMeEHSIeTCs 115l KOHTPOJIA Ka4eCcTBa CBETJIbIX
He(TenpoaAyKTOB (HANIpUMeEpP, 0EH3MHOB) MO COAEPKAHUIO OPTAHUYECKUX KUCTOT?

OnpeneneHue HOAHOTO YuciIa

OrnpezesieHre aHUJIMHOBON TOYKH

OrnpezesieHne KUCIOTHOCTH TATPOBAHUEM CITUPTOBBIM PACTBOPOM IIETOYH
Ornpenenenne Boabl MmetosioM Juna u Ctapka

Ortsert: 3

NS

3aganue 3. Kakoii nepBUYHbIH JOKYMEHT J0JIKeH OBITH COCTABJICH IO pe3yJbTaTaM CTaH-
JAAPTHOIO JIA0OPATOPHOI0 MCIILITAHUA He(pTeNnpoayKTa?

[TaTeHTHBIN OTUET

Hayunas crates

[TpoToxos ucnbITaHUIN YCTaHOBIEHHOU (POpPMBI
OKCIEPTHOE 3aKJIFOUYEHUE

Ortser: 3

NS

3aganue 4. [Ipu onpenenennu ppakuMOHHOIO cocTaBa He(pTH MeTOIOM NPSIMON Mepe-
TOHKH CTYJIEHT J0JI’KeH BBINOJHUTL Psifi onepauuii. Beidepure Tpu AeiicTBUA, KOTOpPbIE
HeNocpe/ACTBEHHO OTHOCATCS K KOHTPOJII0 Ka4ecTBa ChIPbsl B paMKax JIaHHOii J1a0opaTop-
HOM padoThI:

1. B3BemmBaHue KOJIOBI C HE(PTENPOIYKTOM JI0 U TIOCIIE TIEPETOHKH JUTsl OTPEe/IeTICHUs

Macchl HaBECKH U KyOOBOTO OCTaTKa.

W3mepenue rnokasatess BA3KOCTH KaKI0H 0TOOpaHHO! (paKiuu.

3. 3ammck Temriepatypsl KutieHus ppakiuii yepe3 kaxpie S°C mpu OTCYTCTBHH YETKOM

TEMIIepaTyphbl KUIICHMUS.

Ornpenenenne cofep>Kanusi BOJBI B KOKI0N (paKiinu.

Omnpeznenenue 1BeTa HEPTEMPOAYKTA 0 Hayasa MEePEroHKH.

6. Benenne mpoToKoJIa HCIIBITAHUH C YKa3aHUEM TeMIIEpaTyp KUIIEHUs, Macc (ppakiuii u
[IOKAa3aTeJIey PEIOMIICHHUS.

N

o s

OtBet: 1,3, 6
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3ananue 5. Kakue u3 nepeyncjieHHbIX ONepaluii OTHOCATCA K 00513aTeJIbHBIM ITanaM Moj-
rOTOBKH K aHAJIM3Y MJIH NIPOBeJeHUs AaHAJIN32 He(pTeNnPOoIYKTOB B COOTBETCTBHM C IPABH-
Jiamm Oe3omacHocT?

HarpeBaHue J1IerkoBOCIIaMEHAIOIUXCS )KUKOCTEH Ha OTKPBITOM IJIaMEHH

[TpoBenenue padot ¢ HEPTEMPOAYKTAMH B BBHITSDKHOM MIKa(y

Vcnonb30BaHue KUIEIOK JJI11 PABHOMEPHOI'O KUIIEHUS IIPU MIEPErOHKE

3arosHeHNE BUCKO3UMETPA TOUYHBIM 00bEMOM UCCIIEAYEMOM KUAKOCTH

BbuinBaHue opraHn4eckux pacTBOpUTENEH B PAKOBUHY IOCIIE aHATIU3a

OcBetnenne npoOkl epes onpeaesieHueM INIOTHOCTH

OtBeT: 2, 3,4

oouhkwdE

3ananue 6. Kakue u3 nepe4ncieHHbIX MOKa3aTe/ieil Ka4ecTBa SABJIAKTCA HOPMHUPYEMbIMHU
JJIS1 CBETJIbIX He(pTenpoayKTOB (0€H3UHOB, TU3eJbHbIX TONJIMB)?

Kucnornocts

Mommoe uncio

CopepxaHue BOIbI

IleranoBoe 4mcio /17151 OCH3WHOB

OKTaHOBOE YHMCIIO 7Sl IU3ENIbHBIX TOILTUB, ONpPeesieMOe Ha MOTOPHOM yCTaHOBKE
Temneparypa 3aCTbIBAHUS

Otsert: 1,2, 3

ouhkwdE

3ananue 7. Kakue U3 nepe4unciaeHHbIX JedCTBUH U JOKYMEHTOB HENOCPEACTBEHHO CBA3AHbI
¢ poBeJeHUeM J1a00paTOPHOro aHAJIN3A HepTenpoayKTOB?

1. Br16op MeTona aHanmm3a, COOTBETCTBYIOMIETO HOPMATUBHOM JJOKYMEHTAIUH

2. CocraBieHne IpoTOKO0JIa UCIIBITAHUH 10 YCTaHOBICHHOH (Gopme

3. [IpoBenenue rpagyupoBKH 000pyA0BaHUS TIEPE Cepueii aHATN30B

4. Pa3zpaGoTka HOBOI METOJIMKH aHATIN3a

S. CobutoieHne npaBuUil TEXHUKN O€30MacHOCTH MPH paboTe ¢ 000pYI0BaHUEM U PEAKTH-
BaMHU

6. Hanucanue Hay4HO!M cTaThy 1O pe3ysibTaTtaM paboThl

OtBer: 1,2,5

3aganue 8. YcraHoBHTE COOTBETCTBHE MEXKAY J1a00paTOPHOIi padoToil M KJIIOYEeBbIM METO-
JI0OM WJIM PeaKTHBOM, HCII0JIb3yeMbIM /IS KOHTPOJISI KauyecTBa He)TeNPoayKTa B JaHHOM
padore.

Omnpenenenne KUCIOTHOCTH CBETIBIX HEPTENPOAyKTOB : TUTpOBaHKME CIUPTOBBIM PACTBOPOM
THJIPOKCHUIA KaTUsI

Omnpenenenue coiep:kanus HeMpeaeIbHbIX YTIIEBOAOPOIOB | TuocyabdhaT HaTpus Al THTPOBA-
HUS N30BITKA Ho1a

Omnpenenenue conep:xxkanus BoAbl MeTogoM uHa u Crapka : A3eoTpornHas meperoHka ¢ meTpo-
JEHHBIM 3pUpOM

OuncTKa OT ApOMATHUYECKUX YTIIEBOAOPOIOB aIcOpOIIHeit | AICOpOIHs Ha OKCUIE aTFOMUHUS C
MOCJIETYIOMIEH JecopOIuelt CIupTOM

3aganue 9. YcraHOBHTE COOTBETCTBHE MEK1Y BUIOM HOPMHPYEMOI'0 KOHTPOJIA Ka4ecTBa

He()TenpoaAyKTAa M THIIOM HOPMATHUBHOM IOKYMEHTALMM UJIU CTAHIAPTA, HA KOTOPbIii OpH-
eHTHPYeTCs JaHHAs npoueaypa.
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KoHTposb TouHOCTH aHanUTHYECKOTo 00opynoBanus : TpeboBaHUs macnopTa WM METOIUKN
MOBEPKH MpudOpa

CocraBieHre IpoTOKOJIa UCTIBITaHU | Y cTaHOBIIeHHAs (opMa OTYETHOCTH NPEATPUATHUS WIH
I'OCT na meroast ucnbitanuit 'OCT 2070-82 "Tomiua motopHbie. MeToa onpeaeneHus o-
HBIX YHCED»

Br160op MeTona onpeneneHust HOAHOro yucia |

Onpenenenne GpakimonHoro cocrasa : [[OCT 2177-99 "Hedrenponykrsl. MeTo onpeneacHus
¢dpakmoHHoro cocrana'

3ananue 10. YcraHoBUTe NPAaBUJILHYIO N0C/JI€10BATEILHOCTH OCHOBHBIX 3TANOB NMPOBe/ie-
HHS aHAJIM3A JJI1 ollpe/iesieHUs MJIOTHOCTH He(pTeNPOoAYKTA ¢ MOMOUIbI0 MMKHOMETPA 110
CTAaHJIAPTHOM MeToIHKe.

1. TIpombIBKa U CyIIKa MUKHOMETpA.

2. OmnpeneneHre BOJHOTO YHCIa TUKHOMETpA (B3BELIMBAHUE MTYCTOTO U 3aII0JIHCHHOTO /U~
CTHJIJIUPOBAHHOM BOJIOM).

3. 3amnoJHeHHe YUCTOro MMKHOMETpa He(TENPOLyKTOM, YCTAHOBIICHHE YPOBHS [0 MEHUCKY U
B3BCILIMBAHNUE.

4.  Pacuét rioTHOCTH 10 (hOpMYIIe C UCTIONIB30BAHUEM BOJHOTO YHCIIA.

3ananue 11. YcraHoBUTE NPABUJIBLHYIO MOCJI€EI0BATEILHOCTH OCHOBHBIX 3TANOB NPOBe/ie-
HHS AaHAJIM3A VIS oNpele/ieHUs] KUCJIOTHOCTHU CBET/IbIX He(DTENMPOIYKTOB MO CTAHIAPTHOM
MeTOJdHKe.

1. Kunsiuenue cnimpra Juisl yIaJdeHus: paCTBOPEHHOTO YTIIEKHUCIIOTO Ta3a U €ro HeUTpaau3alus.
2. Baecenue npoObl HePTEPOYKTa B HEHTPAITM30BAaHHBIN CIIUPT U KUIISTYCHHE CMECH ¢ 00pat-
HBIM XOJOIUJIBHUKOM.

3. TutpoBanue ropsueil cnupTo-HeTENPOIYKTOBOM CMEeCH PaCTBOPOM THIPOKCH 1A Kaus 10
N3MCHCHUS OKpaCKI/I I/IHI[I/IKaTOpa.

4. Pacy€t KMCIOTHOCTH MO (hopMyJie, UCTIONB3Ysl 00BEM TUTPAHTA U THUTP PacTBOPA.

3aganue 12. Kakoii Tun 1adopaTopHoro npudéopa ucnoab3yercs mo CTaHAapTHON MeTo-
AUKe 1JI51 U3MePeHUs KHHeMaTH4eCKOH BSI3KOCTH MAJIOBSI3KUX He()TeNnpPOAYKTOB, TAKHX
KaK Ju3eJbHbIe TOIIMBA U MacJia?

OtBet: Bucko3umerp KanwisipHbIi

3aganue 13. Kakoii craniapTHblii 1a00paTOpPHBIN NOKAa3aTellb, ONpeAe/seMbli A5 1H-
3eJIbHBIX TOINIMB, XaPAKTEPHU3yeT HX HU3KOTEMIIEPATyPHbIE CBOMCTBA H CIIOCOOHOCTD K
¢puabTpanun?

Ortser: TemnepaTtypa NOMyTHEHHUS

3ananue 14. OObsicHUTE, KAKMM 00pa30M CIELUAINCT, PYKOBOJICTBYSACH HOPMAaTUBHON JOKY-
MEHTaIMel, BHIOUpaeT KOHKPETHBIA METOT AJIsi KOHTPOJIS KauecTBa AU3EJIbHOTO TOIUIMBA 10 CO-
JIEPKAHUIO0 MEXAHUUYECKUX NTPUMECEN, U B UEM 3aKIJIFOUAETCS CYyTh ITOr0 MeToa?

OrBer:
Ha ocHoBanuu TpeGoBanuii crannapta (Hanpumep, ['OCT) BeiOupaeTcst METO/1, OCHOBAaHHBIN Ha
GUIBTPOBAHUH PACTBOpA TOIUIMBA B OpraHudeckoM pactBopurene. CyTh METO/1a 3aKIIF0YaeTCs B
BBIICJICHMH HEPACTBOPUMOTO OCTAaTKa Ha (GUIIBTPE, KOTOPBIM XapaKTePU3yeT CoJlepKaHue MeXa-
HUYECKHUX ITPUMECEM.
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3ananmue 15. [Touemy mpu onpeneneHNH KUCIOTHOCTH CBETIBIX HE(DTEPOAYKTOB (HaIpuMep,
OeH3MHa) M0 CTAaHIAPTHOW METOAMKE HEOOX0AUMO MPEBAPUTEILHO KUIIATUTD STHIIOBBIN CITUPT
Y HEUTPAJIM30BaTh €ro MIETI0YBIO TIepe/l BHECECHUEM MPOOBI?

Otser: OTa npoueaypa NPOBOAUTCS ISl yIAJIEHUs PAaCTBOPEHHOTO YIVIEKUCIIOrO rasa, Ko-
TOPBIA MOXKET OBITh MOTJIOMIEH CIIUPTOM U3 BO3yXa M UCKA3UT PE3yIbTaT TUTPOBAHUS, HCKYC-
CTBEHHO 3aBBICUB 3HaUEHUE KUCIOTHOCTU. HeliTpanusanus cniupra obecrieyuBaeT TOYHOCTh aHa-
7132, TaK KaK TUTPYETCS TOJBKO KUCIIOTa, COAEPIKAIIAsACA B CaMOi Tpode HEePTENPOyKTa.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX
B NTIPOIECCE OBYYEHUA

NudpopMmanuoHHbIe TEXHOJIOTHU— 00yUYCHHE B JIEKTPOHHON 00pa3oBaTeiIbHON cpefe ¢
LIEJIBIO PACLIMPEHHsI 10CTyTa K 00pa30BaTeIbHbIM pecypcaM, YBEIMUEHHUs KOHTAKTHOTO B3aUMO-
JEHCTBUS C MpenojiaBaTesieM, OCTPOSHUS MHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, OOBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B ob6pa3zoBarenpHOM mporiecce Mo TUCIHUILIMHE HCIOMB3YIOTCS CIIEAYIoNe HH(OpMAaIH-
OHHBIE TEXHOJIOTHHM, SIBJISIIOIIMECS KOMIOHEHTaMU OJIEKTPOHHOM HMH(POPMALMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

o Odummanshsii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TeCTHpPOBAaHMs Ha OCHOBE eQUHOro mnopraia «MHTepHeT-TeCTMpOBaHUS B
chepe oOpazoBaHHs WWW.i-exam.ru;

o Cucrema «AHTUILIArHaT.BY3%;

e DJCKTPOHHBIC OMOTUOTECYHBIC CHCTEMEI;

e MynbTUMEAUINHOE COITPOBOKACHUE JIEKIUN U ITPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUSA JUCHUITIJIMHbI NHBAJIMJAAMMU U JIMLAMMU C
OI'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbBA

[Tpu oOyueHHnH JTUII C OTPAHMYSHHBIMH BO3MOKHOCTSIMH 3/I0POBBS IIPUMEHSIOTCS a/IalITHB-
Hble 00pa3oBaTeIbHbIE TEXHOJOIMH B COOTBETCTBUU C YCJOBUSMH, M3JOKEHHBIMU B pasjene
«OCcoOEHHOCTH peanu3alui 00pa30BaTEeIbHON MPOrpaMMBIIJIS MHBAIWIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JI0POBbsD» OCHOBHOW 00pa30BaTeNbHON HporpaMMsl (MCHOJIb30BaHHE
CHENHATBHBIX yUEOHBIX MOCOOMI M JUIAKTUYECKUX MAaTEPUANIOB, CIEIHATBHBIX TEXHUYECKHX
CpeACTB 00y4EHUs KOJJIEKTUBHOTO M MH/IMBUAYAJILHOTO MOJIb30BaHUs, PEI0CTABICHNE YCIIYT ac-
cUcTeHTa (TTOMOIITHHIKA), OKa3bIBAIOIIETO 00YYAFOIINMCS HEOOXOAUMYIO TEXHUIECKYIO TIOMOIIb U
T. I1.) ¢ y4ETOM MHIUBUIYaIbHBIX OCOOCHHOCTEH 00y4aroLIXCs.

Jiist 00y4aronmxcsi ¢ OrpaHMYSHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI ITPEYCMOTPEHBI CIIeTy-
fo1e (opMbl OpraHU3aAIMH [IE1arOrMYeCcKoro npolecca U KOHTPOJIS 3HAHUII:

- 711 CIIA0OBUISIIINX

obecrnieunBaeTcs MHANBUAYaIbHOE paBHOMEpHOE ocBelieHne He MeHee 300 mokc;

JUTSL BBITIOJTHEHUST KOHTPOJIBHBIX 3aJaHUi MTPH HEOOXOAMMOCTH MPEIOCTABIISIETCS YBEITHYH-
BalOIIee YCTPOICTBO;

3aJlaHus JJ1s1 BBIITOJTHEHMS, a TAK)Ke WHCTPYKIIMU O TIOPSI/IKE BHITIOJIHEHHS] KOHTPOJIBHBIX 3a-
JaHU# 0OPMIISIFOTCS YBeTHMUSHHBIM IprudToM (pasmep 16-20);

- TSl TITYXHUX W CIa00CTBIIATIX

o0ecreunBaeTcsl HATM4Ke 3BYKOYCHIIMBAIOIIEH anmapaTrypbl KOJUIEKTUBHOTO MOJb30BaHUA,
IpY HEOOXOMMOCTH 00YJarOIUMCSI IPEAOCTABIISETCS 3BYKOYCHIIMBAIONIAS allliapaTypa WHIHBH-
JyaJbHOTO T0JIb30BaHMUS;

- ISl JIUIL C TSDKETIBIMU HApYIICHUSIMHA PEUH, TITYXHX, CIA0OCIBIIAIINX BCE KOHTPOIbHBIE
3aJJaHMs 110 KEJIAHUIO MOTYT MPOBOIUTHCS B MUCBMEHHOMN (hopMe.
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OcHoBHOH (popMOIT OpraHU3aIuy MeJarorudecKoro mporecca IBIsIeTCs] HHTETPUPOBAHHOE
oOydeHre WHBAIHJIOB, T.€. BCE 00yJarONIMecsl y4arcs B CMEIIAHHBIX IPyIIaxX, UMEIOT BO3MOXK-
HOCTb ITOCTOSIHHO OOILATHCSl CO CBEPCTHUKAMM, JIETYe aJalTUPYIOTCS B COLIMYME.

9 CIMCOK JIUTEPATYPbI U UHO®OPMALIMOHHBIX PECYPCOB
9.1 Cnucok JimTepaTypbl
OcHoBHas JuTepaTypa

1. ITorexun, B.M., [lotexun B.B. OcHOBBI TEOPUM XUMUYECKUX MPOLIECCOB TEXHOJIOTUU
oprannyeckux BemecTB U Hedrenepepabotku / B.M. [lorexun, B.B. Ilorexun : Yuebnuk, 3-¢
u31., uctp. u gon. CII6 : Uzn-Bo «Jlaub», 2014.896 c. (5 3k3).

JlonoIHUTeIbHAS JTUTEpaTypa

1. Xeiider, JI. 1. Xumudeckas TeXHONOTHs. TeopeTHYeCKre OCHOBHI : y4e0. mocooue s
cryn. By3oB / JI. U. Xe#iden, B. JI. 3enenxo ; mox pen. B. B. Jlynuna. - M. : Akanemus, 2015. -
464 c. (8 3x3).

2. TpaBenb, B. ®@. Opranuueckas xumusi: Y4eOHUK JIJIsl CTYJEHTOB BY30B, 00Yy4aIOIIUXCS
[0 HANpaBICHUIO «XUMHUYECKas TeXHOJorus u omorexHoyorus» / B. @. Tpasens. - M.: UKI]
Axkanemknura, 2005. - T. 1. — 727 c. (10 5k3)

3. Tpaens, B. @. Oprannyeckast Xumusi: Y4eOHUK JUIs CTYJCHTOB By30B, 00yUYarOIIUXCS
10 HaIpaBJIeHUIO0 «XUMHYECKass TexHoJorus u ouorexHomorus» / B. ®. Tpasens. - M.: UKI]
Axanemknura, 2005. - T. 2. — 582 c. (10 sk3)

4. PeytoB, O. A. Opranudeckass XuMHsl: YUeOHUK JJISl CTY[. BY30B, OOYyYarOLIUXCS IO
cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: J1a6. 3nanwmii. — (Kimaccu-
4yeckuil yHuBepcuterckuii yueonuk), 2007. Y. 1.-567 c. (10 3k3)

5. PeytoB, O. A. Opranuueckasi XuMus: Y4eOHUK IS CTYZ. BY30B, OOYYAIOUIMXCS IO
cneu. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: JIa6. 3nanmuii. — (Knaccu-
YyecKui yHHUBepcUTeTcKkuil yueOHuk), 2007. Y. 2. — 623c. (8 7k3)

6. PeytoB, O. A. Opranuueckass XUMus: Y4YeOHUK JJIsl CTYJ. BY30B, OOYyYaIOLIUXCS IO
crent. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunowm: JIa6. 3uanuii. — (Kmaccu-
4eCKUI YHUBEpCcUTeTCKHH yuebHuk), 2007. Y. 3. — 544c. (10 sk3)

7. PeytoB, O. A. Opranudeckast XuMusi: Y4eOHUK Ui CTYJ. BYy30B, OOy4aromuxcs 1o
cneu. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: JIa6. 3nanwuii. — (Knaccu-
YeCKUM YHUBEpPCUTETCKUM yueOHuk), 2004. Y. 4. — 726¢. (16 3k3)

8. TexHousorus nepepabOTKH yIJI€BOJAOPOAHBIX ra3oB : yueOHUK Juist By30B / B. C. ApyTio-
HoB, U. A. I'omyGeBa, O. JI. Enucees, ®@. I'. Kardapos. - Mocksa : M3natensctBo FOpaiit, 2022.
- 723 c. - (Boicmiee obpazoBanue). - ISBN 978-5-534-12398-2. - Tekcr : anektponHslii // O6pa3o-
BaresbHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/495689.

9.2 Ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. XuMuK.ru http://www.xumuk.ru
2. DnexkTpoHHas oubnmoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. IMopran Hay4yHOM di1eKTpoHHOM OnGarorTeku http://elibrary.ru/defaultx.asp

9.3 DJIeKTPOHHO-0N0/IHOTEYHBbIEe pecypChl
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
21.]'[5{ IMPOBCACHUA 3aHATHU JICKOMOHHOI'O0 THIIA, TPYHOIIOBBIX W HWHAWBUAYAJIbHBIX
KOHCYJBTAIMi, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOW aTTeCTAllMU UCIIONB3YIOTCS ayIUTOPHUH,
OCHaNIEHHBIC YU4eOHOW MeOesbI0, ayIUTOPHOU JOCKOMW, KOMITBIOTEPOM(PaMH) ¢ yCTaHOBIICHHBIM
JIMIICH3UOHHBIM CIICHUATIU3UPOBAHHBIM nporpaMMHBIM OGGCHC‘-ICHI/ICM, KOMMYTAaTOpOM I
BBIXOJJa B OJCKTPOHHO-OMONHMOTEUHYIO CHCTEMY | ANIEKTPOHHYIO HH(OpMaIMOHHO-
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http://www.xumuk.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/

obpazoBarenbHyto cpeny bBITIY, MyabTUMEIUHBIME TPOEKTOPAMHU, HKCIIO3HIIMOHHBIMU
9KpaHaMH, Y4eOHO-HArSIIHBIMU 1TOCOOMAMHU (TaOIHIbI, MyJIbTUMEAUNHHBIC TTpe3eHTanun). s
IPOBE/ICHUS J1aOOPAaTOPHBIX 3aHATHH TaKXkKe UCIOIb3YyETCs:
Ayn. 331 «A». JIabopaTopusi pu3nyecKnx MeTO10B HCCICAOBAHUSA
Cron nabopatopHsIii -2-MecT. (411T.)
Cryn (8 mT.)
Cron npenogaBarens (1 mrT.)
e KoMmploTep € YCTaHOBJIEHHBIM JIMIEH3MOHHBIM CHELMATU3UPOBAHHBIM IPOTrPAMMHBIM
oOecnieueHueM (4 mir.)
e 8 - moproBeIii KoMMyTaTop D-LINK 1ist BBIX0O/@ B 37I€KTPOHHO-OMOIMOTEYHYIO CHCTEMY U
3JIEKTPOHHYIO MH(GOpMAIIMOHHO-00pa3zoBarenbHyto cpeay BITIY (1 mT.)
e MDY «SAMSUNG» (1 mit.)
HepusatorpadSTA PT 1000 B kommutekte (1 mmt.)
UK ®ypre-cnextpomerp @CM 2202 (1 mt.)
Pedpakromerp naboparopusiit UP®-45452M (c moacseTkoi u for. mkanoit) (1 mr.)
Turens mIaTUHOBBIN C KpbIIKOW; 00beM 0,12 M (2 wT.)
VYabpTpa3BykoBas BanHa (1 miT.)
Xpomaromacc-criekrpomerp GCMS-QP2010SE ¢ ycrpotictBom npsimoro BBoaa DI-2010 (1 m.)
Aya. 219 «A». JIabopaTopusi XMMHU4€CKON T€XHOJIOTHH
Cron naboparopusriii 2-mect. (12 mT.)
Cryn (24 mwr.)
Cron npenogasarens (1 mT.)
Cryn npenogaBarens (1 mrT.)
[Trorutp (1 wT.)
AynaurtopHas nocka (1 mr.)
KommbroTep ¢ ycTaHOBIEHHBIM JIMIIEH3MOHHBIM CTICIIUATU3UPOBAHHBIM ITPOTPAMMHBIM O0ecTiede-
HueM (3 mr.)
8 - moproBbIit KoMMyTaTop D-Link 115 BeIX0Aa B 3JIEKTPOHHO-OMOIHMOTEYHYIO CHCTEMY H JICK-
TPOHHYIO HHPOpMaLIMOHHO-00pa3oBarenbhyto cpexy BITIY (1 mt.)
Mynstumeauiinsiii npoektop SHARP -10 X(1 mit.)
[TpunTep nazepusiit «KCANON (2 mT.)
DKCMO3UIMOHHBIN dKpaH (HaBecHOM) (1 mmiT.)
SAMP-cnexkTpomeTp Hu3koro paspemeHus «Crous Tpak» (1 mr.)
Becbt GF-300 (1 m.)
Becwt Topcuonnsie BT-100 (1 mrT.)
Buckosumerp (4 mit.)
HNonomep (3 miT.)
Konaykromerp annon-4120 (3 mir.)
K®K-2 (1 mr.)
Jlrokemep (1 mt.)
Memanka marautHas [1-2-6100 (2 mT.)
Monyns «Tepmudeckuii ananu3z» (3 wrT.)
Monayns «Tepmoctar» (3 mT.)
Monynb «YHUBEpCaabHbIA KOHTPOIIEP) (3 1WIT.)
Monynb «9neKTpoxumus» (3 mT.)
Monynb yHuBepcanbHbIi (6 IT.)
Ha6op cut KII-131(1 mr.)
[MomstpumeTp (1 mT.)
[Torentmmometp (1 mt.)
entpudyra nadoparopuas OITH-8 (¢ poropom) (1 mT.)
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[lItatuB asnst 31€KTPo10B (2 mIT.)

DKcukatop ¢ kpaHow (1 mr.)

Monyns «ObmenadbopaTopHbii (1 miT.)

Cnexrpodoromerp (1 mT.)

Cnekrpodoromerp KOK-3KM (1 mr.)

KomrmiekT apuomerpos (1 mit.)

Metponowm (1 mit.)

MocT peoXopaHbIi ¢ COCYAO0M

Tepmoctar TC-1/80 CITY (1 mr.)

Y4eOHO-HATISIIHBIE TOCOOUS - CIaiIbI, TA0JIUIIBI, MyJIbTUMEIUIHBIC TIPE3CHTALIUN IO JUCIIH-
IUTMHE «AHaN3 HeQTEPOIyKTOB»

[taTuBel 1151 MpOOUPOK, HAarpeBaTeIbHbIE MPUOOPHL, TabopaTopHas OCyAa.
XVMUYECKUE PEAKTUBHI TI0 TEMATHKE JIA0OPATOPHBIX PadoT.

CaMocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOMW C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEy By3a,
B CIICIUAITM3UPOBAHHBIX JTA00OPATOPUSX MO JUCIHUILIMHE, a TAKXKE B 3aJ1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TIY, B mabopaTopuu MCUXO0JIOTO-TIEAATOTHYECKUX UCCIETOBAHUN U JIp.

JInneH3noHHOE MporpaMMHOE 0OecIieueHre: OMepAllMOHHbBIE CUCTEMbI CEMENCcTBa
Windows, Linux; oducusie nporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3paborunk: Tpodumiosa U.A., kaHAUIAT XUMUYECKUX HAYK, TOIEHT Kaeapbl XUMHH.
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11 JUCT UBMEHEHUI Y TONNOJJHEHUM

YTBep:kaenne usMmeHenuii u nonoanenuii B PIIJI nast peannsauuu B 2024/2025 yu. r.
PIT/I nepecmoTpena, o0CykaeHa u ogoopena s peanuszanuu B 2024/2025 yuebHoM roay
Ha 3acemanuu kKadenpsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJL nas peanuzanuu B 2025/2026 yu. r.

PIIJI mepecmoTpena, obcyxaeHa u ogoOpeHa i peanu3anuu B 2025/2026 yue6HOM roy.
Ha 3acefanuu Kadpeapsl xuMuu (mpoTokosn Ne 6 ot 26 mapta 2025 1.).
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