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1 HOACHUTEJBbHASA 3AIIUCKA

1.1 Heas AucHMIUIMHBE: cHOPMUPOBATH Y CTYACHTOB OCHOBHBIE MOHATHUS O CBOMCTBAX
He(Tel, HeTEePOAYKTOB; HaBbIKU MCCIEIOBAHNUSA XMMUYECKOTO COCTaBa He(Teil U HedTenpo-
JTYKTOB C ITOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMHUYECKHX METOJIOB.

1.2 MecTo aucuumiunbl B cTpykrype OOIL:

JucuumuimHa «AHanu3 HepTeXUMUYECKUX MTPOAYKTOB» OTHOCHTCS K AUCIHUILIMHAM YacTH,
dbopmupyeMoil yuacTHUKaMH oOpa3oBaTeabHbIX oTHOIeHui 010ka b1 (b1.B.14).

Jlnist OCBOCHHUS AUCUUIUIMHBI «AHAIN3 HEPTEXUMHUECKUX MTPOAYKTOBY» 00yJaromuecs nuc-
HOJIb3YIOT 3HAHUS, YMEHUS, CIIOCOOBI JIESITEIbHOCTH U YCTAHOBKH, C(OOPMUPOBAHHBIE B XO/€ U3Y-
yeHus quciuiuine «®dusukay, «MaremaTtukay, «Heopranndeckas xumusy», «OpraHudeckast Xu-
MU, «BBICOKOMOJIEKYJIAPHBIE COCIUHEHUS.

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

- IK-1. Bnageer cucremoii GyHIaMEHTAIBHBIX XUMHUYECKUX TTOHITUN U 3aKOHOB, HH/IU-
KATOPaMM JIOCTHKEHUS KOTOPOU SIBIIAETCS:

e JIK-1.1. IloHumaeTr OCHOBHbIE IPUHLUIIBI, 3aKOHBI, METO/I0JIOTHIO U3yYaeMbIX XUMHU-
YECKUX AUCLUIUINH, TEOPETHUECKUE OCHOBBI (PU3MYECKHUX U (PU3UKO-XUMHUUECKUX METOJIOB HCCIIe-
JIOBaHUS.

e JIK-1.2. Mcnonb3yeT (yHIaMEHTAIbHBIE XUMHUYECKUE TIOHATHS B CBOEH mpodeccro-
HaJIbHOM J1€ATEIbHOCTH.

o JIK-1.3.MHTepnpeTupyeT MoayyeHHbIE Pe3yIbTaThl, UCIOIb3Yys 0a30BbIE MOHATUS XU-
MUYECKHUX JUCLUIUINH

e - IIK-5. CiocoGeH ocymecTBIATh KOHTPOJIb KAU4eCTBA ChIPhsI, KOMIIOHEHTOB BBIITYCKa-
€MOH NMPOJYKIMH XUMHUYECKOT0 Ha3HAuUeHHsI 0]l pyKOBOJCTBOM CIIELUAINCTOB O0Jiee BHICOKOM
KBaJIM(PUKALMY, HHAMKATOPAMH JTOCTHXKEHUS KOTOPOH SIBISETCS:

e JIK-5.1 BoibupaeT METOIbl ¥ CPEACTBA KOHTPOJISI KAUECTBA ChIPhS, KOMIIOHEHTOB U BbI-
IyCKaeMOW MPOIYKIMH XUMHUYECKOr0 Ha3HAYCHMsI Ha COOTBETCTBHE TpeOyeMON HOpMaTHBHOMN
JIOKyMEHTaLUN

e [IK-5.2.BpimonHsg€T cTaHgapTHBIC ONIEPAIIMHI HAa TUTIOBOM 000PYI0BaHUH ISl XapaKTe-
PUCTUKHU CBIPbS, IPOMEKYTOYHON U KOHEYHOU MTPOTYKIIMA XUMUYECKOIO POU3BOJICTBA.

e JIK-5.3. CocTaBnsieT MpOTOKOJIBI UCIIBITAHUM, OTYETHI O BBINOJIHEHHON paboTe mo 3a-
JaHHOM (opme.

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

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

-3HATH:
XMUMHUYECKHH cocTaB HE(TH, CITOCOOBI €€ KaUeCTBEHHOT'O M KOJIMYECTBEHHOIO aHaN3a;
XMMH3M OCHOBHBIX ITPOIIECCOB NMPOMBIIIUIEHHON NepepadOTKU HEPTSIHOTO ChIPbS;
METOBbI pa3/ieNieHus U UccIe0BaHUs He(TENPOIyKTOB;
CBOWCTBA U PEAKLIMU OCHOBHBIX KJIACCOB COCTUHEHUH, BXOIALIMX B COCTaB HEPTH U Taza;
IPOIECCHl EPePadOTKU HEPTIHOTO ChIPbS;
COCTAaB M KCIUTYyaTallMOHHBIE CBOMCTBA OCHOBHBIX BUJIOB TOILUIUB U MACEIL;
- YMeThb
® BBHIOMpATHh METO/IbI AMATHOCTUKH BELIECTB U MaTE€pPHUajIOB, IPOBOJUTH CTaHIApTHbIEC U3Me-
peHus;
® [IPUMEHSTH 3HaHMs O BPEIHBIX U OMACHBIX CBOMCTBAX BEIIECTB MPH paboTe ¢ HUMHU, IIPO-
BOJUTH OLICHKY BO3MOXHBIX PUCKOB;
® [IPUMEHATH NPUHLMUIBI U 3aKOHBl OPraHUYECKON XMMHMH IIPU aHAJIN3€ XUMHUYECKHUX IIPO-
11eccoB nepepadoTku HePTH;
® HCIIOJIb30BATh MPUEMBI U METO/IbI PUZUKO-XUMHUECKUX U3MEPEHU;



- BJaJ€Th:

OCHOBHBIMH MCTOYHUKAMH HH(POPMAIIMH B 00JIACTH XUMHHA HEPTH.
OCHOBHBIMH METOIMKAMH OIIPEICIICHUS U H3YUYCHHUS PA3TMUHBIX XUMUYECKHX CUCTEM, 3a-

KOHaMM, JICXKalllUMH B OCHOBC MCTOJ0B aHaJIn3a.

HaBbIKaMU MPOBCACHUS OLCHKU BO3MOKHBIX PUCKOB IIpU pa60Te C XUMHNYCCKHNMHU BCUIC-

CTBaMH.
HaBbIKaMU INIAHUPOBAHUS, aHAJIU3A.

1.506mas TpyA0eMKOCTb JMCHUIUINHBI «AHAJIN3 He(PTENPOAYKTOBY» COCTaBISIET 3 3a-
yeTHbIX eaunuIl (naee — 3E) (108 gacoB).
[TporpammMa mpexycMaTpuUBaeT U3ydeHHE MaTepHana Ha JICKIUSAX U JTaOOpaTOPHBIX 3aHs-
tusx. [Ipenycmorpena camocrosTenbHas paboTa CTYEHTOB 0 TeMaM U paszaenam. [IpoBepka 3Ha-
HUI OCYIIECTBIAETCS (PPOHTATBHO, WHAUBUYATBHO.

1.6 O0beM AUCUMIIMHBI U BU/IbI Y4eOHOI JeATeTbHOCTH
O0beM JUCUMIIVIMHBI M BUIbI Y4e0HOM 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
Y4yeOHO-TeMaTH4YeCKHI IIaH

Bcero | AyautopHbie Camocro-

Ne | HazBanmue 4acoB | 3aHATHA ATelbHas

TeM (pa3aeioB) 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 | CoBpeMeHHbIE MPEACTaBICHUS O IPOHC- 3 2 1
XOXJAEHUH He()THU U rasa.

1.3 | Jlo6biya HedTH U Ta3a 3 2 1

1.4 | ®dusnyeckue cBoiicTBa HePTH 4 2 2

2 Tema 2. YriieBo10poaHbIe U reTEpPo- 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
(bpakuoHHOrO cocTtaBa HeTH U HedTe-
IPOAYKTOB ITyTEM MPSMON NEPErOHKU
JlaboparopHas pabota 2.0npenenenue 6 4 2




¢dpakuMoHHOTO cocTaBa HepTH U HedTe-
IPOJIYKTOB METOIOM PEKTHU(HKALIUH

3.2

TepMU4ecKuil U KaTAIMTUYECKUNA 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

VYrinepoaHsle U BSOKYLIUME MaTEpUAIIbI.
HedtenpoaykTsl crieniuaabHOrO Ha3Haye-
HUs

EE R
NINININOIN(A~

NN NN

45

Hedrexummueckoe chlpbe

N

JlaGopaTtopHas padota 3.0unctka HedTe-
MIPOJYKTOB OT ApOMATUYECKUX YTIIEBOJIO-
pOMIOB afcopOIrel Ha aacopOIMOHHON
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

JlaboparopHas padota 7. OnpeneneHue
HMOAHOIO YHCIIa

JlaGopaTopHas padora 8. OnpeesieHue
KHUCJIOTHOCTHU CBETJIbK HePrenpoayKTOB

Hrtoro

108 32

34

42

I/IHTepaKTI/IBHOC oﬁyqeﬂne o JTMCHMIIJIMHE

HauMeHoBanue
TeM (pa3aesioB)

Bun
3aHSATHS

®opma
HHTEPAKTUBHOI'Q
3aHATHSA

Koa-
BO
YacoB

XOXKIEHUH He(TH U rasa.

COBpeMeHHHe MMpEeaACTaBJICHUSA O IIPOUC-

JIK

Jlexuus - nuckyccust

Omnpenenenue GpakImOHHOTO COCTaBa
He(TU U HEPTETIPOYKTOB IyTEM
IpsIMOi epEeroHKU

JIb

PaboTta B ManbIX rpyn-

nmax

HUSL HEPTENPOIYKTOB

Ormpenenenue TUIOTHOCTH, KUHEMaTHYe-
CKOM BSI3KOCTH W TOKA3aTelNs MpeToMIIe-

JIb

Pabora B ManbIx rpyn-

max

Omnpenenenue  conepykaHus
HedTsIX ¥ HeTenpoIyKTax

BOJBI

B

JIb

PaboTta B ManbIX TpyI-

nax

Ornpenenenne HOTHOTO YKCIIa

JIb

Pabora B mamnbIx rpyn-

nmax

OnpejesieHMe  KUCJIOTHOCTH
He PrenpoyKTOB

CBETJIbK

JIb

Pabora B MamnbIx rpyn-

nax

UTOT'O

22




3 COAEP KAHUE TEM (PA3EJIOB)

Tema 1. Mupossble 3anacbl HepTu M npupoaHoro rasa. Kiaccudguxanus 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 HedTu M raza. Mertonsl yBenuueHus HedreoTAauu rmiactoB. Knaccudukanus
HedTel o XuMU4YeckoMy npuHIuny. Puzndeckrue CBONCTBA HEPTH.

Tema2. YriieBoaopoaHbie U reTepoaToMHbIe KOMIIOHEHTHI He()TH. OCHOBHBIE KJIACCHI
YIIEBOAOPOAOB U JIPYTHX COCTUHEHUH He(TH (aJKaHbl, IUKIOATIKAHBI, apEHBI, KUCIOPOACOIEP-
JKallye U azoTcoepxaiine coequnenus). Coaepxanue BoJbl B He(TH.

Tema 3. IlepepadoTka HedTu. Tpancnopruposka Hedtu. Hedrenepepadarriaromiue 3a-
Bozwl (HII3). Pasnenenue Hedtu Ha dpakumm. [lepBuunas neperonka Hegtu. MuauBu 1y aibHBIN
cocraB (ppakuuii HepTH. MeToIbl OUHCTKY. BhIjenenne HHANBUTy ATbHBIX COSIMHCHHM.

TepmMudeckuii M KATATUTHYECKNH KpeKUHT. TepMmuueckuid kpekuHr. [loBeaenue yrie-
BOJIOPOJIOB Pa3/IMYHBIX KJIACCOB B YCIOBUSAX KpeKuHra. [Iuponus Ha atuneH u aueruieH. Kokco-
BaHUUE TSHKEJIBIX He(PTAHBIX ocTaTKOB. KaTtanutuyeckuili KpeKUHT, €ro OCHOBHBIE MPOTYKTHI. [1o-
BEJICHUE YIJIEBOJAOPOIOB Pa3IMYHbIX KIACCOB B YCIOBUAX KaTAIUTUYECKOro KpekuHra. [Ipenmy-
HIECTBA KATAJIMTUYECKOI'0 KPEKUHIa Mepe]l TEPMUUECKUM.

Pudgopmunr u ruapoxpexunr. Karanurnaeckuii pupOpMHHT, €T0 3HAYEHUE B IIPOU3BO/I-
CTBE apOMaTHYECKHX YIieBo0opoaoB. Peakuuu pudopmunra. budyHkmoHambHble KaTamu3a-
TOpPBL. | HIAPOKpEKUHTr. I'napoodncTKa.

Tema 4.ToBapubie HedTenpoaykThl. Knaccudukanus HedTenpoaykroB (Io arperat-
HOMY COCTOSIHHIO, 10 CTEIIEHU OMACHOCTH, B 3aBUCUMOCTH OT 00JaCTH IPUMEHEHMUS).

TomnuBo. beH3uHbl, OCHOBHBIE IOKA3aTEIN UX Ka4eCTBa, J€TOHAIMOHHAS CTOUKOCTh. AB-
TOMOOWJIbHBIE OCH3HMHBI, aBHALIMOHHBIE OCH3MHBI, OCH3WHBI — pacTBOpHUTENH. JU3enbHbIE TON-
nuBa, Ha3HaueHue. OCHOBHBIE MOKA3aTEIU KaueCTBa IU3EIbHOr0 TOILIMBA — BOCILUIAMEHSIEMOCTb,
(GpakUOHHBII cOCTaB, BA3KOCTb U TEMIIEpATypa BCIBILIKH, LIETAHOBOE YUCIIO. PeakTuBHbIE TOI-
JUBa. DHEPreTHUECKOe TOIUTUBO (Ta30TypOMHHOE, KOTEIBLHOE, CYI0BOE).

HedTsapie macna. CMa3ouHble MaTepHalbl — MACIIa U IMJIACTUYHbIE cMa3Ku. DyHKIH cMa-
30YHBIX MaTEPUAJIOB: CHUKEHUE U3HOCA CONIPUKACAEMBIX JIeTajlel, CHH)KEHHE ITOTEPU SHEPTUU Ha
TpEeHHeE, IPEIOXPaHEHHUE CONIPUKACAEMBIX IOBEPXHOCTEHN OT Koppo3uu u aAp. TpedoBanus, npeab-
SBJISIEMbIE K CMa304HBIM MaciaM. Buasl cma3zounbix Macen. Hecmaszounsle macia (Tpanchopma-
TOpHBIE, KOHJIEHCATOPHBIE U Tp.). CTapeHue mace.

VYraepoHble U BXKYIIME MaTepuaisl (HeTAHON KOKC, OUTYM, TYJpOH, 1ek). [Ipumenenne
B IIPOMBIIIJIEHHOCTH.

Hedrexummnueckoe cbipbe. ApoMaTudeckue yrieBoJopo/sl (OEH30I1, TOIYOl, KCHION U
mp.). Ceipbe aiisi nuposmu3a (CMECh ra3oB — MPENETbHBIX YIJIEBOJIOPOI0B). TBEpabIe yriieBo0-
poabl (mapaduHbl, HEPE3UHBI).

HedrenpoaykTsl cnennaabHOr0 Ha3HAYeHUs (TEPMOIa30iiIb, OCBETUTENbHBIN KEPOCHH,
pacTBOpUTENH (ALETOH, YalT-CIIMPUT), TOIIMBHBIE IIPUCAJIKH).

4 METOJUYECKHUE PEKOMEHJAIMH (YKAZAHUA) JIA CTYAEHTOB 110
N3YYEHUIO JUCHUIIJINHBI

[IpocnymmBanne Kypca JIEKIHUA CO3AAET OCHOBY U1l M3YYEHHS NUCUUILIMHBI «AHAIU3
HE(PTENPOIYKTOBY U OXBATHIBAET BCE TEMbI, BHIHOCHUMBIE Ha 3a4€T. OJJHAKO, MPOCTYIIAHHBIE JIEK-
1N, PaBHO KaK U IMIPOYHUTAHHBLIC y‘-Ie6HI/IKI/I OCTAIOTCA MAaCCUBHBIM 3HAHUEM OO TEX ITOP, IMOKA HE
IPOM30UIET 3aKperieHHe MaTepralla Ha TabOpaTOPHBIX 3aHATHUSIX, IPU HAITUCAHUU TECTOB, pede-
paToB, MOJITOTOBKE K KOJUIOKBUYMY M aHaM3e omuO0K. KaxkbIit CTyIeHT JOJIKeH JOObIBAaTh Ka-
KHe-TO 3HaHMs CAMOCTOSITEIIbHO: HAKMCaTh BXKHEHIIINE PeakIMy, MEXaHU3Mbl U JIy4dlle He OJUH
pa3 (caMmocTosiTenbHas paboTa ¢ KOHCIIEKTOM JIEKIHH, ¢ yueOHUKOM). Tonbko To, 4To mpuolpera-
eTcs MyTEM CaMOCTOSTEIbHOM KPONOTIAMBOM pabOThl, 3a[IOMUHAETCS HAJOJITO U CTAHOBUTCS aK-
TUBHBIM 3HaHHEM. T0, 9TO JIETKO JOCTAETCS — JIETKO TePSETCSI WITH 3a0bIBACTCS.



Paboueit mporpamMmoii TUCIMIUIMHBI «AHaNMH3 HeQTEMPOAYKTOB» MPEIyCMOTPEHA CaMO-
CTosiTeNIbHAs paboTa CTYIeHTOB B 00beMe 42 yacoB. CamocTosTeNbHas paboTa MPOBOIUTCS C Iie-
JbIO YTITyOJICHUS 3HAHUH 110 IUCIUIUINHE U TIPEyCMaTPHBACT:

- YTEHHE CTY/ICHTaMH PEKOMEHI0BAaHHOH JIUTEpaTyphbl U YCBOSHHE TEOPETUIECKOTO MaTe-
puana TUCIHUILUTHHEI,

- MOJITOTOBKY K J1a00paTopHbIM paboTam;

- paboty ¢ lHTEepHET - HCTOYHHKAMH;

- MOJITOTOBKY K KOJUIOKBUYMaM U Cllaue 3a4eTa.

[TmaHupoBaHKe BpEMEHHM Ha CaMOCTOSITEIBHYIO PadOTy, HEOOXOIMMOTO Ha W3yueHHE
HACTOSIIEH AUCIUIINHBI, CTyI€HTaM Jy4Ille BCETO OCYUIECTBIIATh Ha BECh CEMECTp, IIpeaycMar-
pHBasi IPH 3TOM PETYJISIPHOE MOBTOPEHUE TIPOMICHHOTO MaTepraina. Marepuai, 3aKOHCIEKTHPO-
BaHHBIN Ha JIEKIUAX, HEOOXOIUMO PETYJIISIPHO JIOTIOJIHATH CBEICHUSMH U3 TUTEPATyPHBIX UCTOY-
HUKOB. [10o KaX10# U3 TeM Ui CaMOCTOSITEIPHOTO U3yUEHHsI CIIEyeT CHAavaja MPOYUTATh PEKO-
MEHJIOBaHHYIO JINTEPATYPY M MPU HEOOXOIUMOCTH COCTAaBUTh KPATKUN KOHCIIEKT OCHOBHBIX I10-
JIOKCHUU, TEPMHUHOB, CBEICHUI, TPEOYIOIIUX 3alIOMHHAHUS U SBJSIFOIIUXCS OCHOBOIIOJIAraro-
MU B 3TOM TEME U JIJIsl OCBOCHUS MOCIIEAYIONINX pa3aesioB Kypca.

Jlnist pacuIvpeHust 3HaHUH 10 TUCIMILTMHE PEKOMEHIyETCsl UCTIOIb30BaTh 0a3bl JIAHHBIX 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(HUKAIMIO U COCTaB HEPTSIHOTO U Ta30BOTO CHIPhS JIJISl XUMHUYECKOU TIepepadboTKu
B TOBApPHBIC MTPOYKTHI;

—TEOPETUYECKHE OCHOBBI HEPTEXMMUIECKUX PEaKIIHii;

— KiaccupuKauo HeTenpoayKToB, IpaBuiIa 00OpaIleHUs: C HUMHU, METOJIbl MX aHAJIH3a.

YroObl B IOJTHOM Mepe NMPEeACTaBUTh MPOLECC CTAHOBIICHUSI COBPEMEHHOW HE()TEXUMUU B
UCTOPUYECKON PETPOCIIEKTHBE, PpEKOMEHAyeTCsl 00palmaTh BHUMaHNe HA XHMHKOB - aBTOPOB
OTKPBITHSI T€X WM HHBIX OPTaHUYECKUX PEaAKIHIA.

OOwwmii criucok yueOHOH, yueOHO-METOINYECKOI 1 HayuYHOU JIUTEpaTyphl IPEICTABIICH B
OTJIENILHOM pa3Jiesie mocoous.

CoBeTbI 10 OATOTOBKE K 3a4eTy:

- CHCTEMATHYECKH TOTOBUTHLCS K 3aHATHSM,

- UCKaTh MMPUYUHHO-CIIEICTBEHHBIE CBSI3H,

- MOJIKPETUISATh TEOPETHUECKUE 3HAHUS PEIICHUEM 3a/1aY.

YueOHO-MeTOANYECKOEe 00ecTIeYeHrne CaMOCTOSITeIbHON PadoThl
CTYA€HTOB MO JUCIUTINHE

KoumnuecrBo 4a-
COB, B COOTBET-
HaumenoBanue ®opmbl/BHABI
Ne . CTBHH C Y4eOHO-
pasnaesa (TemMbl) CaMOCTOSITE/IbHOI PadoThI
TEeMATHYeCKUM
IIAHOM
1. Tema 1. Mupossle 3amnacel | VI3ydyeHne OCHOBHOW JIHMTE- 6
HEepTH M NPUPOJHOrO Trasa. | paTyphl
Knaccudukanus nedreit N3ydeHue nonoaHuTeIbHOM
JUTEPATYpPHI
2. Tema 2. YrneBogoponssie u | VI3ydyeHne OCHOBHOW JIMTE- 4
reTEpOATOMHBIE KOMIIOHEHTHI | paTyphl
He(TH N3yueHne nONnoTHUTENBHON
JUTEPATYpPBI



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
paTypbl

N3ydeHue n0noJHUTEIbHON
JTUTEPaTyphI

Odopmnenne maboparop-
HOM pabOTHI

ITogroroBka ordera 1o Ja-
OopaTopHO# paboTe

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

Odopmiienne  naboparop-
HOM pabOTHI

ITogroroBka ordera 1o Ja-
O6opaTopHO# paboTe

UTOoIro 42

5 TIPAKTUKYM 1O IMCIMIIVIMHE

PaGora B mpakTukyme mo aHaiuzy He(TEenpoAyKTOB TpeOyeT OT CTyAEeHTa BBHICOKOU 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 pa3zeiia MPaKTHKyMa, KOTOPOMY HOCBAIIeHA JlabopaTtopHas paboTa, a TaKkKe dKCIIe-
PUMEHTANIbHYIO0 YacTh paboThl. [1o pe3ynapTaTaM sKcriepuMeHTa CTyASHT 0pOpMIIIET OTYET IO pa-
0oTe, conepkaluii: Ha3BaHUE PabOTHhI, 1IeJIb PabOThI, KPATKOE TEOPETUUECKOE BBEICHHE, IKCIIE-
PUMEHTAJIbHYIO YaCTh, BBIBOJBI U CIIUCOK MCIOJIb30BAHHOW MPH BBHIOJHEHUU 3aJaHUs JTUTEpa-
Typsl. OT4eT 1o paboTe MpeACTaBISIETCS Ha CIEAYIOIIEe MOCTe BBIIOIHEHUS paOOTHI 3aHSITHE.

IIpaBuiia noBeaeHus B J1aGopaTopuun

[Tpu BEIMONMHEHNH PabOT MO aHAIM3y HE(YTEMPOILYKTOB HEOOXOIUMO CTPOTO COOIIOIAThH
IpaBuiIa MPOTHUBOIMOKAPHOU O€30MAaCHOCTH, K KOTOPBIM OTHOCSTCS CIIEAYIOLIHE:

- Harp€BaThb U MEPETOHATD JICTKO BOCINIAMECHATOIINUEC ) KUAKOCTH H€O6XOI[I/IMO Ha BOI[?[HOfI
Oane. 3anperiaeTcst HarpeBaTh yKa3aHHbIE BEIIECTBA Ha OTKPHITOM I1aMeHU. CKIISIHKU € YKa3aH-
HBIMU JXUAKOCTAMU HE CIICAYCT OCTABJIATH BOJIM3H 3aKKEHHOTO OTHSI.

- B ciydae BocruiaMeHeHUs! KUAKOCTH HEOOXOAWMO HCIOIb30BATh JJIS TYIIEHUS CyXOil
MIECOK, KOMMY (OZESII0) MIIN OTHETYIINTEIh, UMEIOIINECs B Ta00paTOpHH.

- [Ipu 3aropanuu o1k /1bl ClIeAyeT IUIOTHO 00EPHYTh MOCTPAIABIIEr0 OJEsIOM (KOLIMO)
U TEM CaMbIM MIPEKPATUTh JOCTYI BO3AyXa K ropsieMy oOBbEeKTY.

Crenyer yunuThIBaTh, YTO MHOTHE COETMHEHMSI, BXOJIAIINE B COCTaB HEPTH, SABISIOTCS A0~
BUTBIMHU W BPCIHBIMU IJIA 300POBbA, ITIOITOMY pa60Ty C HUMHU CJICAYCT IMPOBOAWUTE B BBITAKHOM
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 PAKOBHHY OPraHUYECKHE BEIIECTBA, a TAK)KE CUIIBHO MaxXHYIIHe HEOpraHu-
YeCKHE COCOIUHCHMS.

Jnst cuBa yKa3aHHBIX COEIMHEHHH B BBITSHKHOM IIKa(y €CTh ClIeUaTbHbIe eMKOCTH.

JIABOPATOPHAS PABOTA Ne 1

Onpenenenne ppakuMoOHHOrO cocTaBa He(pTH U HeQPTENPOAYKTOB IyTeM NPSAMOM Ie-
PEroHKHU



[lepBuuyHbIME MeTOAaMU NepepabOTKU HEDTH M HEYTENPOAYKTOB SIBJISIOTCS IEpEroHKa
(mpu aTMOC(hEPHOM U MOHIKEHHOM JIaBJICHUAX) U peKTu(uKkarus. C TOMOIIBIO TaHHBIX METOI0B
oInpeneNsoT (PPaKIMOHHBII CcOCTaB HePTH U HEPTENPOAyKTa.

[Teperonka (AUCTHIUTSINS ) — 3TO (PU3UUECKHUIA METO]] pa3/IelieHs], OCHOBAHHBIN HA MCTIa-
PEHUU JKUAKOCTH U KOHJEHCAIMH NapOB, 00OrallleHHBIX JETKOJIETYYMM KOMIIOHEHTOM. TepMuH
«JIUCTWIUIALUS» O3HAYaeT «pa3/ieleHHUE M0 KaIuliM» WIN «CTEKaHHue 1o Karsim». Mcropus nepe-
TOHKHU HacuuThIBaeT 0koJio 3500 net. B 1peBHOCTH ¢ MOMOILIBIO NEPETOHKHU MOIYYall pO30BOE U
npyrue 3(pupHbIe Maciia, TUCTUIUIMPOBAHHYIO (MIPECHYI0) BOLY U3 MOPCKOM, UCTIOIB30BaIH TIEpe-
TOHKY Ul IIPUTOTOBJIEHUSI MUKCTYp M HanuTKoB. CoBpeMeHHast HedTenepepaboTka Geper cBoe
HAyaJo C MEPEroHHOro Ky0a, 11eJIeBbIM Ha3HAUE€HHEM KOTOPOTO OBIJIO IMOIyY€HHUE OCBETUTEIILHOTO
kepocuHa. KyOoBas Oartapes u TpyOUarTas ycTaHOBKaA JJIsl IEPErOHKU He()TH OBLIIM M300PETCHBI B
Poccun Bo Bropoii monoBuHe XIX Beka. B 3Tux paspaboTkax BBLAAIOMIASCS POJIb MPUHAICKHUT
uwxkenepy B. C. IllyxoBy.

IIeperoHky MOHO ITPOBOJUTH NIEPUOINYECKH U HENPEPBIBHO. [Ipu nepuoandeckoii nepe-
TOHKE COJEPKUMOE IEPErOHHOIO anrnapara YaCTUYHO WM IOJTHOCTBIO OTroHsAeTCs. B aTOM 1po-
1[ecce MPOUCXONT HEMPEPhIBHOE N3MEHEHUE COCTaBa MMAPOBO U JKUAKON (a3, a TaKKe TeMIepa-
Typbl 0TO0pa napos. [Ipu HenpepbIBHON NEperoHKe NPOAYKT HENMPEPbIBHO BBOJAT B IEPETOHHBIN
anmapar. [Ipu 3ToM 00BIYHO pa3fesieHne MapoBOH M KHUIKOH (a3 MPOMCXOAUT OAHOKPATHO, T10-
3TOMY TaKOM IPOLIECC HA3bIBACTCS OAHOKPATHOW NIEPErOHKON MM OAHOKPATHBIM UcHapeHueM. B
ATOM IIporiecce oopa3yromasics naponas (haza OCTaeTCsi B PABHOBECHU B CMECH C XKHJIKOH 70 yCTa-
HOBJICHMsI KOHEUHOMH (3a7aHHOM) Temmeparypbl. da3bl pa3aensoTcs MOocie yCTaHOBIEHHS 3TOH
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 KOHTAKT€ XUJAKOH U mapoBoii ¢as3. [Ipu s3Tom naposas (asza oboramaercss HU3KOKH-
ISIIMM KOMIIOHEHTOM, a JKUJKasi — BBICOKOKMITAIIMM. PekTHudUKanus, KaK MeperoHka, MoXXeT
OCYILECTBIISATHCS IEPUOTUYECKU U HENPEphIBHO. PexTndukarmeir MOXKHO pa3JeNiiTh CMECh KOM-
TIOHEHTOB, Pa3JIMYAIOIIUXCA MO TeMIepaType Kunenus Beero Ha 0.5°C.

IIpsimasi neperonka HedgTu

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

ITpu mepuoauueckol MeperoHKe >KUKOCTh MOCTENEHHO HCHapseTcs, U 00pa3yroluecs
IIPYU 3TOM Napbl HETPEPHIBHO YAAJSIOTCSA U3 CUCTEMbI U KOHACHCUPYIOTCS € TIOJTYyYEHUEM JTUCTHII-
JsTa (MHOT/Ia 3TOT MPOLECcC HA3bIBAIOT MpocToi nuctuiuisinuei). [Ipu 3ToM copepkanue HU3KO-
kursiiedt ppakuuu (HK) B ucxoaHoi )kuakocTu yMeHbIIaeTcs, 4TO IPUBOJUT K CHUIKEHHUIO CO-
nepxanust HK B quctuiiisite - B Hauane npouecca coaep:xanne HK makcumanbsHO, a B KOHIE ITPo-
1ecca - MUHUMaJIbHO.

ITpocTyto neperoHKy MOXHO ITPOBOUTH PU ATMOC(HEPHOM JIaBICHUU WM 1101 BAKYYMOM
(17151 CHYDKEHUS TeMIIepaTypbl NEeperoHkn). /i momydeHust HyKHbIX ¢pakiuuil (WM pa3HOro co-
CTaBa AUCTUILIATA) IPUMEHSIOT (PPaKIIMOHHYIO, HJIIU IPOOHYIO, IEPETOHKY .

IIpu6opsl, peakTHUBBI, MATEPHAJIBI

Heghms, konba Bropya, nacaoka Biopya, npamotl Xon00UnbHUK, ANOHIC, NPUEMHUKU, mep-
momemp na 250°C, kunenxu, snekmponazpeeamenvuwlii npubop.

IIpoBenenue padoTnl



Puc. 1. YcranoBka Juist 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 ONpPEAeTIeHUs] MacChl KyOOBOTO OCTaTKa (3alUCh PE3yJIbTaTOB MPOU3BO-
nuTcs Kak pusezneHo Bo Il paznpene).

JIABOPATOPHAS PABOTA Ne 2
Onpenenenue GpakuMOHHOTO COCTABA He(PTH U He(PTENMPOAYKTOB METOIOM PeKTH(PUKAIMHI

@dpakunoOHMPOBaHHE HEPTENPOAYKTOB HA PEKTH(PUKAIMOHHON KOJOHKE MO 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, 20/108KA NOJHOU 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 KOHJEHCAIIHH,

3 — nednermarop,

4 — kpyTJI00OHHAS K0JI0a,

5 — oOpaTHBIN XOJIOAWIBHUK,

6 — mpUEMHUK.

B xo10y 4 3arpy»katot B3BenieHHbie 30 1.7 XOPOIIO BRICYIIICHHOW HCCIIETYEMOM KUTKOCTH.
Onpenenenue Macchl He(TENPOIYKTa NIPOBOJAAT TakXkKe, Kak U MPH MPsIMOM meperoHke, cum. I.l.
Ilepen Haya/ioM meperoHKUd B KOJI0Y He0OXOAMMO NMOMeCTHTH KumeJaku. Konby npucoenu-
HAIOT K AedaermMaTopy 3, COOOLIEHHOMN ¢ rOJIOBKOW MOJHOM KOHJAEHCAluu 2, K KOTOPOH MpHCo-
enuHeH npueMHuk 6. Hlmnger mpubopa MOMKHBEI OBITH MPOMa3aHbl CMAa3KOW, HEPACTBOPUMON B
neperoHsieMoi xKuakocTy. [IpueMHuKaMu ciayaT NpUILIM(pOBaHHbIE KOJIOBl €eMKOCThIO 15—25
M. Tepmometp (c nenoii genenus 0.2— 0.5°C) ycTanaBnmBaroT Tak, 4ToObl €r0 MAPUK HAXO-
nuics Ha 1—2 cMHMKe OOKOBOM TPYOKH.

KpaHronoBk# 1moyiHOW KOHJICHCALIUH JIEPKAT 3aKPBITBIM, YTOOBI KOJIOHKA padoTaia C moJi-
HBIM OpolieHueM, 6e3 ordopa nuctuiuiara. Heo6xoauMo 1aTh KOJIOHKE «3aXJ1eOHYyThCsS» — 3a-
MOJTHHUTH IICHTPAIBHYIO TPYOKY U 9acTh FOJOBKH. TakuM 00pazom, U3 HaCaIKH yAAJSETCs BO3IYX
U BCs OHa cMauuBaercst (iermoil u mapoM. Ilpu «3axneObiBaHUN» JKeJIaTelIbHO PETYJIMpPOBaTh
HarpeB KoJIOBI TakK, YTOOBI /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 TpeKpaliasi OpoLIeHHs], JAIOT CTeUb U30BITKY (DJIeTMbI B KOJIOY.

3areM yCTaHaBIMBAIOT ONTUMAJIBHBIA PEXUM MeperoHku. [1o qocTukeHnn paBHOBECHUS
3aMMCHIBAIOT TEMIIEPATYyPy KUIICHUS KHUJIKOCTH, U CJIEerKa OTKPBIBAIOT KpaH JUIsl 0TOOpa TUCTHII-
asta. [Ipu orGope qUCTUIIATA HY’KHO HE TOJIBKO MOJIEPKUBATh B KOJIOHKE PEXHUM, OJIM3KUH K
TOJIBKO YTO YCTAHOBJIEHHOMY, HO M CJIEIUThH 32 COOTHOILLIEHUEM OPOIIEHHMSI, BO3BPAIIAEMOT0 B KO-
JIOHKY, U TUCTUJUIATA, OTOMPAEMOTro B MPUEMHUK, 32 OJIUH U TOT ke MPOMEXYTOK BpeMeHHu. Jlis
XOpOLLIEro pa3esieHus! BaXKHO, YTOOBI ATO COOTHOIIEHHE ((PIerMoBOe YHCI0) OBIJIO BHICOKUM, HO
4TOOBI KOJINYECTBO (hJIErMbI HE JJOCTUTAI0 BEIMYUHBI, IPU KOTOPOH KOJIOHKA HaUMHAET «3axJje-
ObIBaThCs». 171 GONBIIMHCTBA MPOCTENIINX KOJIOHOK ONTUMAIbHOE (PJIETMOBOE YHCIO JOIKHO
nexatb B uHTepBaie 20:1 - 45:1.

[leperonky BeayT 10 3aJaHHOM INIyOMHBI 0TOOpPA, OCIIE YEro OTCTABISAIOT KOJIOOHarpeBa-
TeJIb, NAIOT KUAKOCTH OXJIaIUThCS U cTedb B KOJIOY. K00y 0TCOeMHSIOT OT KOJOHKHU U B3BEIIH-
BatoT. CyMMHPYIOT Macchl OTOTHAHHBIX (Ppakuuil U OcTaTKa U BBIYUCIAIOT MOTEPH IpU Hepe-
roHke. OOBIYHO X OTHOCAT K Macce mepBoi ¢pakuuu. B xaxmoil u3 ¢pakuuii B gampHeiem
OTIpPEAeNSAIOT MMOKa3aTeNb MPEIOMIICHHS U, €CIIU TPeOyeTcs, INIOTHOCTb.

IIpu pazaeneHnu yriieBo10po10B IEPErOHKON ClieIyeT BBIACTATh (PAKIIMU B IPABUIIBHBIX
TeMIEepaTypHbIX UHTepBanax. Eciau ¢pakunoHupoBaHue OCYLIECTBISETCS IS BBIJCIECHUS 3apa-
HEE HAMEUEHHBIX COEIMHEHUH C YK€ NU3BECTHBIMHU TEMIIEpAaTypaMu KUIIEHUs, TO NIPU NIEPBOH Ie-
pEeroHke ppakiuu OTOMPAIOT TaK, YTOOBI UX HU3IINE U BBICHINE MTPEIEIbl OTCTOSITN OJMHAKOBO OT
TOYEK KUTIEHHUS COOTBETCTBYIOIIMX YUCTHIX BemecTB. [loaBepras BblieneHHbIe Gpakiuy IOBTOp-
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HOMY (PpaKIIMOHUPOBAHUIO, TEMIIEPATYPHbIE MTPEIEIIbI BCE O0JIee CyKaloT, MOKa He Oy IyT JOCTHUT-
HYTHI NTOCTOSIHHBIE TOUKM KurieHus. Eciu ke nenpio GppakimoHUpOBaHMs SBISETCS BbIICICHUE
BO3MOXKHO OOJIBIIETO YKCIIa UHIUBUIYYMOB, TO MPU MEPBBIX MEpEroHKax oTOUparoT ppakuuu B
npenenax 10 umu 5°C.

OT100p AucTHILISATA

OT00p aUCTUIIIATA MOXKHO MPOBOAUTH HENPEPHIBHO, MIEPUOJANYECKH 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 MPOU3BOJAAT Uepe3 paBHbIe 00bEMbI TUCTHILIATA. Benuuuny ¢ier-
MOBOT'O YHCJIa YMEHBIIAIOT, YBEITUYNBasi CKOPOCTh OTOOpa TUCTHIUIATA, €CIIH B IPUEMHUKE COOH-
paeTcs MHIUBUIYaJbHOE BEIIECTBO (WM a3e0TpornHasi cMech). [Ipu3HakoM 3TOro siBIsieTcs Imo-
CTOSIHCTBO TEMIIEPATYPbI IAPOB B I'OJIOBKE IMOJIHON KOHJEHCAIIMH B TEUEHUE HEKOTOPOT0 BPEMEHHU.
[Tpu nepexone oT ¢pakiuu K ¢ppakuuu (HIerMoBoe YUCIO ONATh YBEIUYUBAIOT, YMEHbIIAs CKO-
POCTh 0TOOpa AUCTHILIATA. DTO MPOLIECC HA3BIBACTCS «OTKUMOMY» (PpaKIuu.

Iepuoguveckuii 0TOOP TUCTHILIISITA

[Tpu 3TOM criocobe meproarnuecKy Ha 1—35 ceK. MOHOCTHI0 OTKPBIBAIOT KPaH /s 0TOOpa
TUCTHILIATA, CIIyCKAOT B TPUEMHHK HEOOBIIOE KOMYECTBO MOCeIHero (MHoraa 1—2 kamnm) u
3aKpbIBatOT KpaH. OTOOp IUCTUIIIATA B AaJIbHEHIIIEM IPOU3BOIAT TAKUM K€ CIIOCOOOM Uepe3 paB-
HBIE IPOMEKYTKU BPEMEHH, OTOMpasi KaXKAbIA pa3 0JIMHAKOBOE €ro KOJIMYeCTBO. Temmneparypy u
00BEM IUCTUIIIATA OTCYUTHIBAIOT HEMTOCPEACTBEHHO TIEPE]] OUEPEIHBIM 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
HEPUOIMTIECKOM 0TOOpE (DIeTMOBOE YHCIIO BapbUPYIOT N3MEHEHHEM OTHOILICHUS BPEMEHH, B Te-
YEeHUE KOTOPOTO KPaH 3aKpbIT, KO BPEMEHH, B TEUEHUE KOTOPOI'O KpaH OTKPBIT. JJi1 yMeHbIIEeHUS
(y1erMOBOT0 YKCIIa )KEJATEIbHO Yallle OTKPHIBATh KPaH HAa KOPOTKUM IPOMEKYTOK BPEMEHH, YEM
YVAJTUHATH TPOMEXYTOK BPEMEHH, B TEUEHUE KOTOPOTO KpaH ObIBAET OTKPHIT.

OTxuM Qpakiuii npu NepruogMdecKkoM 0TOOpE TUCTHILIATA IPOU3BOAAT CIEAYIOIIUM 00-
pa3oM. OTKpBIB KpaH, OTOMPaIOT HEOOJIBIIOE KOJMUECTBO AUCTHILIATA. Tak Kak MpH 3TOM yas-
€TCsl YacThb JIETKOJIETY4ero KOMIOHEHTa, TO PaBHOBECHE B KOJIOHKE HapylIaeTcs U TeMIeparypa
napa B TOJIOBKE HauMHAeT yBenuuuBaTbcd. Korga KkpaH BHOBb 3aKpBIBAIOT, B KOJIOHKE IOCTE-
NIEHHO BHOBb YCTAaHABJIMBAETCS COCTOSIHME PaBHOBECHS, U Map B TOJOBKE o0Ooramaercs JierkoJe-
TYYUM KOMIIOHEHTOM; TeMIlepaTypa mapa Ipu 3TOM MOHMWXkKaeTcs (10 HeKoToporo npezaena). Ko-
I/1a TeMIepaTypa yCTaHOBUTCS, BHOBb OTOMPAIOT AUCTUILIAT.

CMmemanHbIi cr1ocod 0T00pa TUCTHILIATA.

[leperonky oTnenabHBIX (Ppakimil TPOBOASIT MO COCOOY HEMPEPBHIBHOIO OTOOpa JUCTHII-
JTa, a TIpU 1epexoae oT Gpakuuu K Gppakiuu NpuberarT K NepruoAnYecKkoMy 0TOOpY JUCTHII-
J5Ta, «OTKUMAS (Ppakuuio.

Ilpumep 3anucu u pacuema

OpakIMOHUPOBAHUE CMECH (YTJIEBOJOPOIOB HIIK HEPTH).

Macca Kon0bI ¢ TPOAYKTOM, T.

Macca mycToif KoJIOHI, T.

Hapecka, r
Tabnuia. Pe3yapTaTsl ONbITOB (hpakIMOHUPOBAHUS HCCIEAYEMOro HEPTENpPOayKTa
Macca, T 20
N | Taun'C [TpuemHuka Beixom,% n
®pakuuu bpakun
ITycToro C IPOJIYKTOM
1
2
U T.JI.
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OcraTtok

[Torepu

[Ipu dpakmoHUPOBAHUM CMECH IBYX YIIIEBOJAOPOI0B HAOII0OJaeTCsl PsAJT TPOMEKYTOUHBIX
¢dpakuuii. OHU comeprkaT cMech 000MX KOMIOHEHTOB. [IponieHTHOE coiep:kaHie KOMIIOHEHTOB B
MIPOMEXKYTOUHOM (Ppakivy MOKET OBITH ONpeAesIeHO Ha OCHOBAHUM TMOKa3aTesiel MpeIoMIICHUS
CMECH M YUCTHIX YTJIEBOJOPOIOB 1O opMyIIe:

N cveen = N1X+ N2 (100 —X)

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

JIABOPATOPHAS PABOTA Ne 3

OuncTka He()TENPOAYKTOB OT APOMATHYECKHX YIJ1€BOAOPOI0OB ajcopouueii Ha aj-
COPOLMOHHOM KOJIOHKE

[Tpu M3yyeHNH XUMHYECKOTO COCTaBa yTIIEBOJOPOIOB BaXXHOE MECTO OTBOJIUTCS XpOMa-
TorpauueckiuM MeToaM ucciiefoBanus. beH3nHoBbIie Pppakuyuy pa3esioT Ha FPYIIbl YIIIEBO-
JIOPOJIOB MIPH MOMOIIH XKHJIKOCTHO-aICOPOLIMOHHON XpoMarorpaduu, Jarie Ha3bIBAeMOM MPOCTO
aacopOunoHHou. [l uccneaoBaHus MHAWBHUIYATbHOTO XMMHUYECKOTrO cocTaBa (pakiuil (oco-
OCHHO HMU3KOKHUIIINX ) YaCTO MPUMEHSIETCS Ta30KHIKOCTHAsI XpoMaTorpagusi.

ANCOpOLIMOHHBINA aHaIN3 OCHOBAaH Ha CIIOCOOHOCTH aAcOpPOEHTOB M30UpPATENbHO U3BIIE-
KaTh U3 CMECeH COCTMHEHNUS ONPEACTICHHBIX TUTIOB. J[JIsI pa3eneHus yriaeBoaopoa0B IPUMEHSIOT
pa3iuyHble aJCOPOEHTHI: OKHCh ATIOMHUHUS, aKTUBUPOBAHHBIN yroJib, CUIUKarenb u Ap. Yaine
BCETO HCIOJB3YIOT CHIIMKArellb. APOMaTHUECKUE YIIEBOJOPOIBI O0Jiee MPOYHO YIACPKUBAIOTCS
Ha MOBEPXHOCTH aJiIcopOeHTa, ueM napaduHoBsie U HagTeHOBLIE. [Iporyckas cMmech yrieBoaopo-
JIOB CBEPXY BHU3 110 KOJIOHKE C aZICOPOECHTOM, OOBIYHO C TOOABICHHEM PACTBOPHUTEIS, BBIICISIOT
U3 KOJIOHKH BHavasie napa(uHoBbie 1 Ha(hTEHOBBIE YTIIEBOJOPO/IbI, a 3aTeM apomaTtuueckue. J{is
BBIJICIIEHHBIX (PpaKIUil M3MEPSIOT 00bEM U HCCIEAYIOT (OMPENeNIOT HAIMYUE apOMAaTHIECKUX
YTIE€BOIOPOAOB, TOKA3aTeNb MPEIOMICHUS, aHWIMHOBYIO TOUYKY U T.I1.).

[Tpu ancopOburoOHHOM pa3aeneHnr OEH3WHOBBIX (paKIUi MPUMEHSIOT JBa THIIA PACTBO-
pUTeINei: BRITECHSIOINE U CMelatoniye. BeiTecHsomue pacTBOPUTENH - COUPTHI (M30MPOIHIO-
BBIiA, 3TUJIOBBIN, METHJIOBBIN ) — aJICOPOUPYIOTCS CUIIbHEE KOMIIOHEHTOB OCH3MHA M BBIJICISIOTCS
U3 KOJIOHKH BCJIE]] 32 apOMaTUYECKUMH YTIeBOAOPOAaMU. B 3TOM citydae Heslb3s1 JOCTUTHYTh HOJI-
HOTO pa3zeneHus OeH3uHa Ha J1Be (pakiuu napaduHo-HaQTEHOBYIO M apOMAaTHIECKYIO, TaK KaK
OHH JIBUKYTCSI TIO KOJIOHKE BIUIOTHYIO JIpyT K Apyry. [loaTromy mpuxoaures emie oTouparh mpo-
MEXYTOUHYIO (PPAKIHIO, TPEICTABIISIONIYI0 CO00M nx cMech. CMeatromre (pa30aBIsonue) pac-
TBOPUTENU — IEHTaH, U30MEHTaH - OJIM3KM MO aAcopOHpyeMocTu K mapapuHO- Ha(TEHOBOI
¢pakuuu. Takue pacTBOPUTENTH CMEIIMBAIOTCS B KOJOHKE C YIIJIEBOJIOPOAaMH, TIOCTETIEHHO Je-
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 (ppakiuio 6e3 oToopa NpoMeKyTOuHO!. M3mMepsis nokazaTelns npesioMiIeHUsIpUIbTpaTa,
MO3KHO OOHAPY’KUTh KOMIIOHEHTBI CMECH B TAaKOM MOCJIE0BATEIbHOCTU: TapadUHbl + HapTEHbI
—> mapa¢uHbl + HaQTEeHBI + U30MEHTaH —>U30MEHTaH + apOMaTUYECKHE YTIEBOJAOPOIBI -> Me-
TaHOJ + apoMaTHYeCKHe yIriIeBoJopoasl —> MeTaHo. Dpakiun napapuHo-HaQTEHOBBIX U apo-
MaTHYECKHX YTIEBOJAOPOAOB BBIIEISIOT U3 (QMIIbTpaTa OTTOHKOM n3omneHTana. dpaxiuio apoma-
THYECKUX YTJIEBOJIOPOJIOB OT/EIISIOT OT METAHOJIa TIPOMBIBKOM BOJIOM, MTOCTIE Yero 00€3BOKHBAIOT
CaCl; n MeTayuIM4ecKUM HaTPHEM.

Jlst 6eH3UHOB, coiepKamux 10 15 00beMHBIX % apoMaTHYECKUX YTIAEBOAOPOI0B, YI00HO
IPUMEHSATH aJICOPOIIMOHHOE Pa3JIeIEHUE C BBITECHSIONIMM PACTBOPUTENIEM U OTOOPOM IIPOMEXKY-
TOYHOH (pakiuu, npu 0oJjiee BHICOKOM COJEpKaHUU B OEH3MHE apOMATUYECKUX YTIIEBOJOPOJIOB
pEKOMEHIyeTCsl pa3JieieHne MpH MOMOIIM CMELIaromei KUAKOCTH + BBITECHSIOMIUNA PacTBOPH-
TeNb.
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IIpudopsl, peakTUBbI, MATEPUAJIbI

HUccneoyemviii Heghmenpodykm unu cmecs, CmexisHHas KoaoHka (puc. 3) eévicomoti 200
mm, ouamempom 8—10 mm ¢ 80poHKoU 0151 nNOOcaoku npodwl, peppakmomemp muna MPD, uzo-
NPONUNOBLLIL Cnupm uau newma (uzonenmat), aocopoenm — AloOs, mepuvie yununopul (2padyu-
posannvie npobupku) c yenot oenenus 0.1 ma.

Ilposedenue ananuza. KonoHKy 3alONHAIOT CYyXHM aJCOPOEHTOM, YKPEIUISIOT B INTa-
TUBE, HABEPXY 3aKPEIUISIOT JSITUTEIBHYI0 BOPOHKY 1 JUTsl OICaiIkK TIPOOBI U AJTFOCHTA, 10T HHK-
HUH KOHEIl KOJIOHKH 2 TIOJIBOJIAT TPaIyUPOBAHHYIO TPOOUPKY 3.

Puc. 3. AncopOuronnast KoJIoHKa
1 — nenurtenbHAs BOPOHKA,

2 — KOJIOHKA C aJICOPOCHTOM,

3 — rpagyupoBaHHasi IpoOUpKa.

Uccnenyemyro gppakiuio B KOJTMUECTBE 5 MJI 3aJIMBAIOT B KOJIOHKY U MOCIIE TOTO, KaK OHA
MIOJTHOCTBIO BIIUTAETCS B aCOPOEHT, JOOABISIOT B KayecTBe necopoupyromieii xuakoctu 15-20
MJT U30TPONHIIOBOro ciivpTta. CHavana u3 KOJIOHKU OyJIeT BHIXOAUTH HACHIIIEHHAs (AIKaHO-LIHUK-
JI0AJIKaHOBAas) 4acTh HccieayeMon ¢pakuuu, koropas aacopoupyercs AloOs mMeHee mpodvHO.
[TepByro nmopuuo oTOMparoT B KonmuuecTBe 1 Mi1, a Bce mocneayromue — o 0.5 mut. s kaxaon
0TOOpaHHOM (hpaKIiK ONPENENAIOT TIOKa3aTeNb MpeaoMiIeHuss. OpaKkiuu, OTIINYAIOIIUECs MO TO-
KazaTenro npesoMieHus He 6osee yem Ha 0.0005 cMmemuBaroTCs.

[TosiBNIeHHE apeHOB 3aMeyaroT MO (POPMAIUTOBOM PEaKIUU: B MPOOUPKY IMOME-
marT 1 M 98 %-it 6ecuiBeTHO! cepHOIl KUCIOTHI, A00aBistoT 2—3 kamnu 10 %-ro pactBopa
dbopManuHa U CTOJIBKO ke NpoAyKTa. [Ipu oTCyTCTBUU apeHOB CMECh OCTAeTCsl OECIIBETHON MM
clerka xenreeT. SIpko-KpacHOe OKpallliBaHNE YKa3bIBaeT Ha TOSBIEHHE B OTOOpaHHOM (hpakuuu
apeHOB.

Bonpocwi ona konnoxkeuyma:

1. AncopOunoHHBIN aHANIN3. AJCOPOEHTHI.

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

4. Pe3ynbpTaThl UCCIEJOBaHUM.

JIABOPATOPHAS PABOTA Ne 4

Onpenenenne MIOTHOCTH, KHHEMATHYECKON BA3KOCTH M NOKa3aTeJs NMPeIT0MJICHUS
HedTenpoayKTOB

|. IlonroroBka k aHaAU3y. YajleHHe MeXaHNYeCKUX NMpUuMeceii

MexaHnuyeckue IpUMeCH COJIepKaTcs B ChIpoi HeTH B BUJIE TIECKA, ITIMHUCTBIX MUHEpPA-
JIOB ¥ Pa3JIMYHBIX COJIEW, KOTOPBHIE HAXOASATCS BO B3BEILIEHHOM cocTosiHuu. [Ipu uccnenoBanusx
HedTel 6oMbIIoe coiepKaHNe MEXaHUYECKUX MPUMeEceil MOKET B 3HAYUTEIILHON CTENIEHH MOBJIU-
ATh Ha MPABUIBLHOCTh OINpPEAETeHHs TaKuX MoKa3aTellel, Kak TUIOTHOCTh, MOJIEKYJIIpHas Macca,
KOKCYEMOCTb, COJIEpKaHHE CEepBl, a30Ta, CMOJINCTO-ac(haIbTEHOBBIX BEIIECTB U MUKPOIJIEMEHTOB.
B nporiecce nepepaboTku HePTH B HEPTEMPOLYKTHI MOTYT MONACTh MPOLYKTHI KOPPO3HUHU armmapa-
TOB M TPyOONPOBOJIOB, METbYANIIINE YACTUIBl OTOEIMBAIOIIEH IIMHBI, MUHEpaIbHbIE COIH. 3a-
rps3HeHre HepTu U He(TENPOAYKTOB MOXKET MIPOUCXOIUTH TAKXKe MPU XPAHEHUH U TPAHCTIOPTH-
POBKE.
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MexaHnyeckue MpUMECH B TOIUIMBE MOTYT MPHUBECTU K 3aCOPEHHUIO TOIUIMBOIPOBOOB,
(GWIBTPOB, YBEIMUSHHUIO U3HOCA TOIUIMBHOM anmapaTypbl, HAPYLUICHUIO MUTaHUS IBUTATENS. DTH
K€ IPUMECH B MacliaX MU CMa3Kax MOTYT BbI3BaTh 3aKyIIOPKY MAacJONPOBOIOB, MOJIOMKY CMa304-
HOU anmaparypsl, 00pa3oBaHUE 3aJUPOB HA TPYIIUXCS TOBEPXHOCTSX.

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

MeTos! onpeesienrs 00LIEero coaepKaHusi MEXaHUYECKUX MMPUMeceil OCHOBAHbI HA CIIO-
COOHOCTH BCEX OPraHUYECKUX KOMIIOHEHTOB HE(DTU PacTBOPATHCS B OPraHUYECKUX PACTBOPHUTE-
nsx. HepactBopuBimiics ocTaTok, 3aJepKUBaeMblidi (pUIBTPOM MpH (UIBTPOBAHUU PACTBOpA
HeTH WK HEPTETIPOAYKTA, U XapaKTEPU3yET COACP)KaHUE B HUX MEXaHUYECKHUX MPUMECEH.

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

II. IlnoTHOCTH

[TnoTHOCTBIO HA3BIBAETCS Macca eIMHUIBI oObema BemiecTBa (HedTH, HePTEIPOIyKTA).
Enununeii moraoctu B cucteme CU sBiseTcs kr/me.

B uccrnenoBarenbckoi MpakTUKE OMPEEISETCs OTHOCUTENbHAS INIOTHOCTh. OTHOCUTENb-
HOM TIOTHOCTBHIO HA3bIBAETCS OTHOIICHME IIIOTHOCTH HepTH min HedrenpoaykTa npu 20°C k
IUIOTHOCTU JTUCTHJITIMPOBAHHOM BOJIbI (3TaIOHHOTrO BeniecTBa) rnpu 4°C, T. €. OTHOLLIEHUE MacChl
HedTu win Heprenpoaykra rmpu 20°C k Macce Takoro xe 00beMa TUCTHITUPOBAHHOM BOJIBI IIPH
4°C. OTHOCUTENBHYIO IJIOTHOCTH 0003HAYAIOT P. Y MHOKUB 3HaYE€HNE OTHOCUTEIILHOU INIOTHOCTH
Ha 1000, MOXKHO MONYYHTh MIOTHOCTH B K/M°. IIOTHOCT HEDTH M HEDTENPOLYKTA 3aBUCHT OT
TEMIEPATYPHI.

3HayeHMe NJIOTHOCTH /ISl XapaKTepUCTUKU HedTell 1 HedTenpPoayKTOB

[110THOCTH IPUHAUIEKUT K YMCITY HanOoJIee pacpOCTPAHEHHBIX IOKa3aTesel, IpUMeHs-
eMBIX MU UccleAoBaHuU HedTel u HepTenpoaykToB. Oco0oe 3HaUEHUE ITOT MMOKa3aTeIh UMEET
IIPY pacyeTe Macchl HEPTEPOAYKTOB, 3aHUMAIOIHNX JaHHBI 00beM, H, HA000POT, 00beMa HedTe-
MPOJYKTOB, UMEIOIIUX OMPEAeIEHHYI0 MacCy. TO OYEHb BaKHO KaK JJIsl KOHCTPYKTUBHO-PACUET-
HBIX MCCJICOBAHUMN, TaK U JUIsl IPAKTUYECKOM pabOThl HA MECTaxX MPOU3BOJICTBA, TPAHCIIOPTH-
POBKH U MOTpeOIeHusI He(TEemPOyKTOB.

Ecnu npuHATE BO BHUMaHUE, 4YTO OCHOBHAsl Macca He(PTEpOyKTOB MaaeT Ha JOJI0 yTI-
JIEBOJIOPOIOB, a IOCJIEIHUE B MOJABIISIIOIIEH YaCTH COCTOST U3 TPEX OCHOBHBIX KJIACCOB — Iapa-
¢uHOB, HaTEHOB U apOMATHUYECKUX YIJIEBOAOPOJOB, 3aMETHO Pa3INYAIOIIMUXCS 10 BEIUYUHE
IUIOTHOCTHU JJIs1 COEIMHEHUH C OIMHAKOBBIM YHCJIIOM aTOMOB B MOJIEKYJIE, TO MO>KHO CZI€aTh BbI-
BOJI, YTO BEJIMYMHA MNIOTHOCTH OyAET 0 U3BECTHOM CTENEHU XapaKTEPU30BaATh HE TOJIBKO COCTaB
Y TIPOMCXO0KJIEHUE TIPOAYKTa, HO TAKXKE U €r0 KaueCTBO.

B camoM nene, mpu npodnx paBHBIX [TOKA3aTEISAX Ka4eCTBa HEPTEMPOAYKTOB MOMXKHO CUU-
TaTh, YTO O0JIee BHICOKAs IUIOTHOCTD yKa3bIBaeT Ha OoJIblIee COAepKAHUE apOMAaTHUYECKUX KOM-
MIOHEHTOB, a 6oJiee HHU3Kasi — Ha OoJIblliee coaepKaHue napauHOBBIX YIJIEBOJOPOIOB U C 3TUM
MIOJIO)KEHUEM TIPUXOJUTCS] CUUTATHCS HE TOJIBKO B IIPOLECCE MPOU3BOJACTBA, HO U B IIPOLIECCE
noTpeOaeHus: He(hTePOTYKTOB.

DKCIEepUMEHTAIBHO IUIOTHOCTh HePTU (HeTempoayKTa) ONpEAessioT OJHUM M3 TPex
CTaHJAPTHBIX METOJIOB: apeoMeTpoM (HedTEeIEHCUMETPOM), THAPOCTATUIECKUMH BecaMu Bect-
¢ans- Mopa u nukHOMeTpoM. M3 HuX Haubosee ObICTPBIM SABJISIETCS apEOMETPUUECKUI METOI, a
Haubosee TOUHbIM — MUKHOMETpHueckuil. [IpenmyIiecTBOM NTHKHOMETPUYECKOTO METO/1a SBJISI-
€TCs UCTO0JIb30BAHNE CPABHUTEIBHO MAJIBIX KOJIMYECTB aHATU3UPYEMOM MPOOHI.

Onpenenenue NJI0THOCTH MUKHOMETPOM

IIpuGopsel, peakTHBBI, MATEPHAJIbI

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

CrangapTHOM TemnepaTypoil, Ipyu KOTOPOH ompenensieTcs IIOTHOCTh HeTH U HedTernpo-
nykra, ssasercsa 20°C. J{ns ompefeneHus TIOTHOCTH NMPUMEHSIOT CTEKIAHHbIE MUKHOMETPHI C
METKOH 1 KanWUISIpHOH TpyOKo# pasnuyHoi eMkocTH (puc. 4). Kaxkaplit KOHKpETHBIM TUKHOMETP
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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 IPOMBIBAIOT MOCIIEI0BATEIBHO XPOMO-
BOM CMECBIO, IMCTWIJIMPOBAHHOW BOJIOM, STWJIOBBIM CIIMPTOM M CyIIaT. YUCTHIN U CyXOU NMUKHO-
MeTp B3BeIUBAOT ¢ TOUHOCTHIO 70 0.0002 r. C moMoIIbIO MUMETKU HAMIOIHIIOT MUKHOMETP JIH-
CTHJIJIMPOBAHHOM CBEXEKUIISTYEHON U OXJIaXKIEHHOMN /10 KOMHATHOM TeMnepaTypbl BOAOU (MMUKHO-
METpPBI C METKOH 3alOJIHAIOT M0 BEPXHEMY Kparo MeHHCKa). [IMKHOMETp ¢ yCTaHOBJIEHHBIM 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 o0pasom. Cyxoil M YUCTBII MUKHOMETP HAIMOIHSIOT C TIOMOIIBIO MMATIETKH aHa-
nupyeMoii Hedthbo (HedTenpoaykTom) npu 18-20°C (ypoBeHb He(TEIPOIYKTOB B THKHOMETPE
yCTaHABJIMBAIOT MO0 BEPXHEMY Kparo MEHHCKA), CTapasch HE 3aMa3aTh CTEHKU MUKHOMeTpa. [1uk-
HOMETpP C YCTAHOBJICHHBIM YPOBHEM TIIATEIbHO BBITUPAIOT U B3BEIIMBAIOT C TOYHOCTHIO 0
0.0002 r.

«Bunumyro» miI0THOCTH p' aHaNM3upyeMoi HepTu (HedTenpoyKTa) BEIYUCISIOT 110 (op-
MyJie:

p’ = (M3 —ma)/ m2

r7ie 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 370i hopMyIie MonpaBKy K «BHINMOW» IMIIOTHOCTH MPUBEIEHBI B Ta0I.
1. Jlns nosydenus mioTHOCTH P42 ananusupyemoii HeTH (HeTenpoayKTa) IOMPaBKy BEIYUTAIOT
U3 3HAYCHUS «BHIUMON» IIOTHOCTH. PacxokaeHne MeXIy MapauleIbHBIMH ONpeeTeHUSIMA
IUIOTHOCTHU He N0JKHO npeBsimaTs 0.0004.

Cremyer UMeTh B BUJLY, YTO PE3YJIbTATHl ONPEAETICHHS INIOTHOCTH NCKAKAIOTCS TP HAITU-
YUK B UCXOJHOHU npoOe HedTu (HedTenpoayKTa) BOJbI U MEXaHUYECKHX IPUMECEH.

Tabauma 1. [TompaBku K «BUAMMONY 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 Bonbl mpu 20°C; 0.0012 — 3HaueHHWE TUIOTHOCTH
Bozayxa npu 20 °C u gasnenuu 0.1 MlIla (760 mm pT. cT.).

I11. TToxazaTenp mpeaoMICHHUS

[Tokazarens npenomieHust (Ko3pPHUIUEHT pedpakinn) TAKKe SBISIETCS OTHON U3 OCHOB-
HBIX XapaKTepUCTUK HeTenpoLyKTOB. OH XapakTepu3yeT CIOCOOHOCTh He(TENPOIYKTa IPETOM-
JSITh MAIAIONINI HA HETO CBETOBOM Jiyd. IIpu 3TOM, OTHOIIEHHWE CHHYyCa yria MaJeHUs JIyda K
CHHYCY YIJIa IPEIOMIICHUSI JTyda /ISl KaKA0Tr0 HehTenpoyKTa IOCTOSIHHO U Ha3bIBaeTCs MOKa3a-
TesieM npenomiieHust. OnpeaeneHne oKa3aTens MPeJOMIICHNsT OCHOBAHO Ha SIBICHUU TIPEJIEib-
HOTO yTJja, TP KOTOPOM HAcTyIaeT M0JIHOEe BHyTpeHHee oTpakeHue. [lokazaTens mpeaoMieHus
OTIPENIeNIAIOT C TIOMOIIBIO MPUOOPa, KOTOPBIA Ha3bIBACTCA pedpaKkToMeTp.

IToka3aTenb mpenomileHHs] 3aBUCUT OT TeMIepaTypbl M JJIMHBI CBETOBOH BOJIHBL. Yem
0oJIbIIIe UTMHA BOJIHBI CBETOBOT'O JIy4da, TEM MEHBIIE MTOKa3aTelb MPEITOMIICHHUS.

IToka3zarens npenomiieHUs HePTENPOAYKTa OOBIMHO OINPENeNAIoT I JKENTOM JMHUU
Hatpus ripu 20 ° U COOTBETCTBEHHO 0603HauaoT N*p

ITo mokaszarento NMperoMIICHUS MOXKHO OLEHUTh YUCTOTY WHAMBUIYAIbHOIO YTIJEBOIO-
pona, yriieBoIOpOIHBIN cocTaB He(TsiHOU (pakiuu. M3 yrieBogopo 0B HaMMEHbIIee 3HAUCHHE
MoKa3aTessl MpeloMIIeHHsI UMEIOT H-alKaHbl. C yTspKeIeHHueM (paKIIMOHHOTO cocTaBa HEPTSIHON
(bpakuuy NOBBIIAETCS €€ MOKa3aTelNb MPEJTOMIICHHS.

[To W3MeHeHUI0 ToKa3aTessl MPEJIOMIICHUSI MOXHO CYIUTh O (Da30BBIX NPEBPAIICHHUIX
TBEPJBIX yriaeBoAaopoaoB. [Ipu 3ToM aHu30TpoOIHAas kHaKas da3a XxapakTepu3yeTcs OJHUM 3Ha-
YEHHEM ITOKa3aTellsl MPEeJIOMJICHHUS, a aHU30TPOITHAs TBepaas (aza — ABYMs 3HAUCHHUSIMH TTOKa-
3arens npenomiieHus. O0nacTh MOSBIEHUS TBEPAOH (a3bl B HEKOTOPOM MHTEpBAJe TEMIIEpaTyp
XapaKTepu3yeTcs ABYMS TIOKa3aTeIsIMUA TIPETOMIICHUS: )KUAKON M TBEPIIOH (as.

s ompeneneHus MmokasaTelnss MPeIOMIIEHUS MPUMEHSIOT JABa THUIA pe(paKkTOMETpPOB:
A66e u Ilynsdppuxa. K nepoMy Tumy oTHocsATCS oTeuecTBeHHbIe pedpakromeTpsl PJIY, UPD-
22, UP®-454. Pedpakromerpom tumna [lyneppuxa ssusercs npubop UPD-23. B naboparopHoit
IIpaKTHKEe Hanbosiee yacTo NpUMEHAIOT pedpakTomeTpsl Tuna A6Ge. [{is Oosiee TOUHBIX omnpee-
JIeHUH ToKa3aTels MPeJOMIICHUS U TUCIIePCHH HEOOXOIUMO UCIIOIb30BaTh pepakTOMETp THIA
[Tynbdpuxa.

Omnpenenenue nokasarens npeaomienus peppakromerpom NPP-454

IIpu6Gopsl, peakTHBBI, MAaTEPHAJIBI

Pegppaxmomemp tuna UPD-454, cmexnannas nanouxa Wi nunemxa, nempoJietinblil 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, TIpuamn neiicteus pedpax-
TOMETpPa OCHOBAH Ha SIBJICHUH TOJHOTO BHYTPEHHETO OTPaXXEHUS IPU MPOXOKACHUU CBETOM I'pa-
HUIIBI pa3/ielia IByX Cpell ¢ Pa3HBIMH MTOKA3aTeISIMH MTPEITOMIICHHS.
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Onpenenenne mnokazaress MPEIOMIIEHUs MPOBOAAT IPHU JHEBHOM WM SJIEKTPUYECKOM
cBere. PehpakToMeTp M HCTOYHUK 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 goOHBaroTCA
HauIy4dlled OCBEUICHHOCTH IIKajbl. BpallleHneM HUKHEro MaxOBHKa I'DAaHUIy CBETOTEHHU Clie-
JyeT BBECTH B I10JIE€ 3pEHUSI OKYJIsipa. BepxHUil MaXOBUK HEOOXOIMMO BpaIlaTh 10 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 OTCUMTHIBAIOT MO IIKAJIE, a Je-
CATUTBICSYHBIE J1OJIM OLIEHUBAIOT Ha IJ1a3.

J1J1s OKpalIeHHBIX U TEMHBIX He(DTEPOIyKTOB U3MEPEHUS IPOBOJIAT B OTPAKEHHOM CBETE.

1V. BsazkocTs

Bs13k0CTB, KaK U MIOTHOCTh, — BAXKHBIM  (PU3UKO-XUMUYECKUH MapaMeTp, UCIIOIb3YEMbIH
IIPH MTOJICUETE 3a11acOB HE(PTH, MPOSKTUPOBAHUH Pa3padOTKH HE(PTIHBIX MECTOPOKICHUH, BBIOOPa
crioco0a TpaHCIopTa U CXeMbI ITepepaboTKH HETH.

PaznnyaroT nuHaAMHYECKyl0, KHHEMAaTHMUYECKYl0 M YCIOBHYIO BA3KOCTb. J(MHaMuueckas
BSI3KOCTb 1] — 3TO OTHOILIEHUE JICUCTBYIOIIET0 KaCcaTeIbHOTO HAIIPSKEHUS K TPAIUEHTY CKOPOCTH
IIpU 3a/laHHOM Temneparype. Enunuiia usmepenus: AMHAMUYECKOM BSI3KOCTH MaCKallb-CEKyHAa —
[Taec, Ha mpaKTHKE UCTIOIB3YIOT 00bIYHO MIIaec.

Heo6xomumocTs onpenenenrs KHHEMaTHUYeCKOM U YCIIOBHOM BA3KOCTH CBsI3aHA C TEM, UTO
JUIS OTIpE/IeIeHUs] AMHAMUYECKOM BA3KOCTH TpeOyeTcs MCTOYHMK IMOCTOSIHHOTO JaBiieHus (Io-
CTOSIHHO MPHJIO)KEHHOTO HANPSDKEHUs) Ha KUAKOCTh. DTO yCIOBUE MPEIONPEeseT JI0NOIHU-
TEIbHBIE TEXHUYECKHE TPYAHOCTH, CIOKHOCTh BOCIPOU3BENEHUS U TPYAOEMKOCTh aHAIU3A.
Kunemarnyeckas BA3KOCTb V— 3TO OTHOILLIEHHE AMHAMUYECKOH BA3KOCTH KUIKOCTH K IJIOTHOCTU
[IPY TOM e TeMIleparype:

v =1n/p

E/MHNIIA KHHEMATHUECKOM BA3KOCTH M%/C, Ha IPAKTHKE HCHIONB3YIOT 0OBIYHO MM2/C.

CymHOCTh METO/A ONpeeeHUs] KNHEMAaTHUYECKON BA3KOCTH 3aKJIOYAETCs B 3aMEHE T10-
CTOSIHHOTO JaBJIEHUS (BHELIHEW CUJIbI) JaBJICHHEM CTOJ0a XKHUIKOCTH, PaBHBIM IPOHU3BEICHUIO
BBICOTHI CTO0JI0A JKUIKOCTH, MJIOTHOCTH JKUIKOCTU U YCKOPEHUS CHIIbI TSDKECTH. DTa 3aMeHa Mpu-
BeJla K 3HAYUTEIbHOMY YIIPOLIEHHUIO U paCIPOCTPAHEHUIO METO/IA ONPEEIICHUS KWHEMATHUECKON
BA3KOCTH B CTEKJISIHHBIX KallMJUIIPHBIX BUCKO3UMETPAX.

OmnpeneneHne yCIOBHOM BA3KOCTH TaKKe€ OCHOBAHO HA MCTEUEHHMHM >KMIKOCTH (KakK Ipa-
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 MCTEUEeHNS TUCTHIIHpoBaHHOH Boss! 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 KNHEMAaTHYECKYTO BSI3KOCTh 110 'OCT 33—82. VY ci10BHY10 BSI3KOCTh OIPEAEINIAIOT AJIs
He(TAHBIX TOIIUB (Ma3yTOB).

OmnpeneneHne KHHEMAaTHUYECKOM BA3KOCTH 0053aTENIbHO U1l TAKUX TOBAPHBIX HEPTEpo-
JTYKTOB, KaK JIM3€JIbHbIE TOIIMBA U CMa304Hble Macia (HbIOTOHOBCKHUE JKUIKOCTH).
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CornacHo yHU(MUIIMPOBAHHOMN TPOrpaMMe MCCIIeIOBaHUs IJ1s1 He(pTel onpeaensoT KuHe-
MaTHYECKyIO (WM IMHAMHYECKYI0) BA3KOCTB IpH Temrneparypax ot 0 1o 50°C (uepes 10 °C). dna
MaJIOBSI3KUX Hedreil onpenenenue HaunHaoT ¢ 20°C. J1si KepOCHHOBBIX JUCTHILIATOB OIpe/e-
NS0T KMHEMATHUYecKyIo Ba3kocTh nipu 20 — 40°C. Jlns ausensHbix — npu 20°C, 1715 MacsHbIX
— nipu 40, 50 m 100°C. J{nst ocTaTKOB, BRIKMNAOMUX Bhime 350°C, onpeensoT yCIoBHYO BSI3-
kocTh 1ipu 50, 80 u 100°C.

Ha BsizkocTh HEQTH U HEPTETIPOTYKTOB CYIIECTBEHHOE BIUSHUE OKa3bIBACT TEMIIEPATYpa.
C ee MOHM)XEHUEM BSI3KOCTh yBEIMYMBACTCS. BI3KOCTHO-TeMIepaTypHbIE CBOMCTBA He(Tenpo-
JTYKTOB 3aBHUCST OT X (PPAaKIIMOHHOTO U YIIIEBOJOPOAHOrO cocTtaBa. HauMeHnbieil BA3KOCTbIO U
HanOoJiee MOJIOroi KPUBOM BA3KOCTH 00JIafaloT amudarndeckue yriaeBogopoasl. Hanbombimei
BA3KOCTHIO M HanOoJiee KPyTOi KPUBOM BSIZKOCTU — apoMaTHuecKue (0COOCHHO OM- U MOJIULIKK-
JUYECKHUE) YTICBOAOPO/IBI.

BaxHbIM 5KCIITyaTalliOHHBIM TOKa3aTeJIeM TOILIUB M MaceJ SIBJISIETCSA TPOKAYUBAEMOCTb.
[TpoxaurBaeMOCTh MOTOPHBIX TOIUIMB U TOILIMB JJISl Ta30TYPOMHHBIX M KOTEJIBHBIX YCTaHOBOK
CYIIeCTBEHHO 3aBUCHT OT X Bsi3kocTu. Hampumep, kommuectBo GensuHa Bs3kocTsio 0.65 Mm?/c,
TIOCTYHAIOIIEro B ABUraTeNb 32 OJHY MUHYTY, cocTapisieT 100 r, a 6eHsuHa 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
JIOIKHBI IMETh KHHEMaTH4ecKylo BaskocTh pu 20°C B npenenax 1.5—6.0 mm?/c.

C moHMXEeHHEM TeMIIepaTyphl BRICOKOBS3KHE He()TH, IPUPOIHBIE OUTYMBI U OCTATOYHBIC
HEe(PTENPOAYKTHl (Ma3yT, TYAPOH) 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 COZIEp)KaHUE B HEPTH U HEPTENPOAYKTE CMOIUCTO-ac(haTbTEeHOBBIX
BEIIECTB U MapauHOB.

Jljis OLIeHKH BSI3KOCTHO-TEMIIEPATyPHBIX CBOMCTB Macesl UMEIOTCSI COOTBETCTBYIOIINE 3a-
BHCHUMOCTHU JJIsl pacuera temreparypHoro koadduiuenta Bsaskoctu (TKB) u unaekca BsS3kocTu
(UB).

Onpenenenre 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 JKUIKOCTU MOJ] BIUSHUEM CHIIbI, TsDKeCTU. VcnibiTanne MPOBOJAT B KaMILISIP-
HBIX CTEKJIIHHBIX BUCKO3MMETpax. J{Js mpoBeieHus aHalu3a Moi0MparoT BUCKO3UMETP C TaKUM
JUaMETPOM Kalnuuisipa, 4ToObI BpeMsi HICTEUEHUS JKUJKOCTH cocTaiisiiio He MeHee 200 ¢ (puc. 5).

1

T

Puc. 5. Buckozumerp OctBanbaa
M 1- nepBoe koseHo,
2- BTOpPOE KOJICHO,
3- pacumpeHue.

tet

YucThlit cyX0il BUCKO3UMETp 3aMONHAIOT HePThio (HedTenpoaykrom). s 3Toro B BHC-
KO3MMETP Yepe3 BOPOHKY 3aJIMBAIOT TOYHOE KOJIMYECTBO HEPTENPOIyKTa (OTMEUCHHOE Ha BHCKO-
3uMetpe). CHUMAIOT ¢ BHELIHEH CTOPOHBI KOHIA KoJieHa 1 u30bITok HeTH (HedTenpoaykTa) U
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HAJIeBAIOT Ha KOHEIl KOJeHa 2 pe3MHOBYIO0 TpyOKy. BuckozumeTp ycTaHaBIMBaIOT B TE€PMOCTAT
(6anro) Tak, uToOBlI pacmmpenue 3 OblI0 HIDKe YpoBHS Hedtu (Hedrenponmykra). 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(¢ mOrpenHoCcThIO 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
TJie V— KHHEeMaTH4decKas BA3KOCTh, MM2/C; p — IIOTHOCTb MPHU TOH e TeMIIepaType, Ipu
KOTOPOH OMpe/IeNsnach BI3KOCTb, T/CM°.
Jlomyckaembie pacxXoKIEHUsS TOCIEI0BATENbHBIX ONPEICICHU KUHEMAaTHYeCKON 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. Metonbl u3mepenus wioTHOCTH. [IpeumyniecTsa.
6. XoJ1 paboThI, pe3yJIbTaTHI.
7. YcrpoiictBo pedpakromeTpa. Pe3ynbrarsi.
8. JlunaMuyeckasi, KHHEMaTHUeCKas U yCIOBHAsI BA3KOCTb.
9. 3aBHCUMOCTB BSI3KOCTH OT TEMIIEPATYPHI.
10.Pe3ynbTarhl UCCIEIOBAHUMN.

JJABOPATOPHASA PABOTA Ne 5

OnpenesieHne coxep;kaHus BoAbl B HeTAX U HeQTenpoayKTax

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. CojeprkaHue PacCTBOPEHHON BOJbI 3aBUCHUT B OCHOBHOM OT XHMHYECKOTO
cocrtaBa HepTH, HEPTENPOAYKTOB M Temmeparypbl. C MOBBIICHUEM TEMIEPATypbl PACTBOPH-
MOCTh BOJIbl YBEITMUMBAETCSA BO BCEX yriieBojopoaax. Hanbomnbiieit pacTBopsitoiei criocooHo-
CTBIO IO OTHOIIEHUIO K BOZIE 00JIaat0T apoMaTHueCKue yriaeBo10poabl. Uem BhIle coaepKaHue
B He(PTH apOMATUYECKUX YTIIEBOJIOPOJIOB, TEM BHIIIE B HEW pacTBOPUMOCTH BOJIBI.

[Ipu cHIXEHNU TeMIepaTypbl PACTBOPUMOCTh BOABI B HEPTH M HEPTEHPOAYKTAX YMEHb-
[IaeTCs ¥ BOJIa MOXKET BBIICTISITHCSA B BUJIE JUCTIEPCHBIX YACTHII, 00pa3yst BOJOHEPTIHBIE IMYJIb-
cuu. B MOHOOMCIIEPCHBIX IMYJIBCUSIX COAEPKAHUE BOJBI MOXKET 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 THAPOJIHHAMUYECKUX U JIPY-
TUX yCIOBUH 100bIYM HE(TH, a TAKXKE CTETIEHH OOBOJHEHHOCTH I1acta. Pasmepsl 1oy B Tede-
HHE roja Juisl OJHOM U TOM ke CKBaKUHBI MOTYT MEHSATHCS B nipeaenax S—12 MxMm. Coaepxkanue
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BOJIbI B HEPTH MOXKET HOXOIUTh 10 97 %, ogHAKO OOJBIIMHCTBO HEPTEH 00pa3yroT ¢ BOJIOM J0-
CTaTOYHO YCTOWYUBBIC SMYJIBCHH C COJEpKaHUEM BOJbI He Oomnee 60 %. OcranbHas 4acTb BOJIBI
HAXOAMUTCS B CBOOOTHOM COCTOSIHUU U JIETKO OTCTanBaETCA.

BaxubiM mokazareneM HE(TSHBIX IMYJIbCUN SBISIETCS WX YCTOWYHBOCTH, T. €. CHOCO0-
HOCTb B TEUEHHUE JIMTEILHOTO BPEMEHH HE pa3pyliaThCsi. ArperaTUBHas YCTOMYUBOCTh HEe(T-
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 3aBUCHUT OT psiia (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 IMOBBILIAIOT €€ 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 oOpa3oBanusi U cTabMIN3aUul BOJAOHE(TAHBIX SMYJIBCHI HapsIy C OBEPX-
HOCTHO-aKTHUBHBIMU BEILIECTBAMHU BaXXHYIO POJb HUIPAIOT TOHKOJWCIIEPCHBIE HEPaCTBOPUMBIE
TBEp/IbIE POILYKTHI, HAXOSAIIMECS B HE(TH B KOJUIOUTHOM COCTOSTHUH.

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

Crabunmszanus BOJOHE(DTIHBIX IMYIBCUN ONpEIeseTcs 3aKOHOMEPHOCTSIMHU afCOPOIIH
Ha MOBEPXHOCTH Kallelb Pa3IUYHbIX AIMYJIbIHPYIOIIMX BellecTB. BHauane 3TOT mpouecc 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, Heooxoammoe Jisi TaKoW cTaOWIN3alnK, Ha3bIBAETCS BPEMEHEM CTa-
peHus SMyJbcun. Bpems crapeHust SMynbCHH 3aBUCUT OT MHOTHX (DaKTOPOB U J1Jisi OOJIBIIUHCTBA
HedTel H3MEHSETCS OT ABYX-TPEX JI0 IECATKOB 4acoB. Bo Bpemst cTapeHwHst OBBIIASTCS M yCTOM-
YUBOCTb AMYJIBCUI K PACCIOEHUIO.

CTOWKOCTh AMYJIBCHI CYIIECTBEHHO 3aBUCUT OT (DPAKIIMOHHOTO cocTaBa HedTeid. UYem
Oonbiie copepkanue B HepTU cBETIBIX (PaKIHii, TEeM MEHEe YCTONYNBBI BOJAOHEDTIHBIE SMYIIb-
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-
HOCcThI0. Kpome Toro, HEQTSHBIE AMCTUIUISTHBIE TOIIMBA OONATArOT W MEHBIIEH, YeM He]Tb,
AMYJBTUPYIOIIEH CIIOCOOHOCTBIO, TaK Kak B Ipolecce MepepaboTKU yAasseTcs 3HauuTellbHas
94acTh CMOJIMCTHIX BEIIECTB, HAPTEHOBBIX KUCIIOT M X COJIEH, CepOCOIepKaIuX COSAMHEHUH, KO-
TOpBbIE, KaK CKa3aHO BBILIE, UTPAIOT POJIb SMYJIbIATOPOB.

Hanmgme BObI B MOTOPHBIX TOILTMBAX, CMAa30YHBIX Maciax KpaiHe HexenartenbHo. Co-
JiepKaHue BOJIbl B CMa30YHBIX MAcCJIax YCHJIMBACT UX CKIIOHHOCTb K OKHCIIEHHIO M YCKOPSIET KOp-
PO3HI0 METAIUTHYECKUX TTOBEPXHOCTEH, COMTPUKAcaoNMXcs ¢ MaciioM. [IpucyTcTBre BoIbI B MO-
TOPHBIX TOIUIMBAX MOXET MPUBECTHU MTPU HU3KUX TEMIIepaTypax K MPEKPaLIeHUIO TOAaYH TOIUINBA
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 TTO3BOJISIIOT ONMPEAEIATH HE TOJIBKO AMYJIbCHOHHYIO, HO U pac-
TBOpPEHHYIO Boy. K 9THM MeTomaM oTHOCSTCS TpoObI Ha ITpo3padHocTh, Kimnddopaa, Ha moTpec-
KHMBaHUE U Ha peakTUBHYIO Oymary. [IepBbie 1Ba U3 TUX METOJIOB UCIIOIB3YIOT JUISl OTIpeIeIeHUs
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BOJIBI B ITpO3payHbIX HedTenpoaykTax. Hanbonee yacto mpuMeHsI€MbIM METOAOM Ka4eCTBEHHOTO
OTIpeieNIeHuUs BOJBI SIBJISIETCS Mpo0a Ha OTPECKUBAHUE.

J1J1s KOJIMYECTBEHHOTO OIpeIeTICHUs BObI B He(TH 1 He(YTENPOAYKTaX MOKHO HCIIOIb30-
BaTh Pa3IMYHbIC UX CBOMCTBA, (DYHKIMOHAIBHO CBSI3aHHBIC C COJECPKAHUEM B HUX BOJBI: IUIOT-
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. HeangautuBHocTs 00yCnoB-
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 Boabl. K HMM, Hampumep, OTHOCSTCS METOJ TUTpOBaHUS peakTuBOoM Du-
niepa, TUAPUIKAIBLIUEBBIA METO U JIp.

CymiecTByIone KOJIUYECTBEHHbIE METOJbI OMpPENETICHUs] BOJbI B KHAKHX MPOIYKTaX,
KpPOME TOTO, JICJIAT Ha MpsiMble M KocBeHHbIe. K mpsMbiM MeToiam oTHOCST Meton JJuna u Crapka,
TUTPOBaHUE peakTUBOM Duiliepa, ruJpUIKaIbIUEBbIA METOA U HEHTpU(PyrupoBaHue, K KOCBEH-
HbIM — MK-cnexTpodoromMeTpudeckuii, KOHIyKTOMETPHUUECKUH, KOJTOPUMETPUIECKUNA U JIp.

Onpenesienne coxep:kaHusi Boabl mo Meroay Juna u Crapka

Oto0 Hanbosiee pacrpoOCTpaHEHHBIN U JOCTATOYHO TOYHBIH METOJ OINPENEeICHUs] KOJI4e-
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

Konbonacpesamensv unu snexmponiumka, RpUeMHUK-108yuWKa, 0Opammbsiii X0100UlTbHUK,
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 ananu3zy. [1o 5TOMy METOJly B KaU€CTBE PACTBOPUTENS UCIOJIB3YIOT O€H-
3UH-PAaCTBOPUTEND (TeTposelHbli 3¢up), Beikunaromuii npu 80—100°C u conepxanuii He 60-
nee 3% apoMaTHYECKHUX YTJIEBOJOPOJIOB.

[Ipoby HedTH TIIATENBHO MEPEMENINBAIOT BCTPSIXUBAHUEM B CKIISIHKE B TEUCHHE 5 MUH.
BricokoBsizkue HedTH 1 HeTENpOAYKTHI IpeaBapuTeabHo HarpesatoT 10 40—50°C. U3 nepeme-
1aHHOU npoOs! HeTH MK HedTenpoaykTa 6epyT 30 M MEPHBIM IIMHAPOM B YUCTYIO CYXYIO,
MIPE/IBAPUTENILHO B3BEIIEHHYIO CTEKIISIHHYIO K00y 1 (puc. 6). 3areM B kon0y 1 3TUM ke HUIHH-
JIpOoM OTMepSIOT 50 MJI paCTBOPHUTENIS U COAEPKUMOE NTEPEMEIINBAIOT. [[JI1 pABHOMEPHOTO KHIIE-
HUS TIepe]] HaualoM HarpeBaHUs B KOJIOY OpocaroT HECKOJIBKO KHMIIEJIOK.

KonGy npu momomm nuimgpa NpucOEIUHSIOT K OTBOJHOW TpyOke 2 (Hacaake [luHa —
Crapka), a K BepXHEH 4acTH MPUEMHHUKA-JOBYIIKA Ha NIIH(E MPHCOSTUHSIIOT XOJIOIMIBHUK 3.
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[TpueMHUK-TOBYIIKY (TIPOOUPKY) MPUCOSAUHSIOT K OTBOIHOM TpyOke 2. [Ipobupka u X0m0auib-
HUK JIOJDKHBI OBITh YHCTHIMH U CyXUMHU. Bo m30exaHne KOHACHCAIMU TTapOB BOJBI M3 BO3IyXa
BEPXHUU KOHEI] XOJIOAUIbHIKA HEOOXOAUMO 3aKpbITh BaTOM.

Ilposeoenue ananuza. ConepxumMoe KoJObl HarpeBarOT ¢ MOMOIIBIO 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 IPHUEMHUKE-JIOBYIIKE [IEPECTAHET YBEIUYUBATHCS U BEPXHUHN 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 najgoukoi. [locne oxmaxkaeHns 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 OCBETJICHUSI U CHOBa OXJIAXJAIOT A0 KOMHATHOM Temmeparypsl. [locne oxmaxiaeHus
OTIPECIIAIOT 00bEM BOJIBI B MPUEMHUKE-TIOBYIIKE C TOYHOCTBIO JI0 OJJTHOTO BEPXHETO JCIICHUSI.

O6bemuyr0 10510 BoJbI X, %0, pacCUMTHIBAIOT IO opMyIie

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

rae V — o0beM Bojibl, cOOpaBIIeiics B TPUEMHUKE-TIOBYIIKE 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 Boabl B HeTH. BonoHedTsIHBIE IMYITBCHH.
2. KadyecTBeHHBIE U KOJIMYECTBEHHBIE METO/IbI OTIPE/ICTICHUS BOABI B HEPTH.
3. Metoauka onpeaeneHus coaepxanus Bosl o Juny u Crapky. PesynsraTsl paboThI.

JIABOPATOPHAS PABOTA Ne 6

Onpenesienne aHUJINHOBON TOYKH

CaoiicTBa HE(PTEIPOTYKTOB B 3HAYUTEIHLHOU CTEIICHH ONIPEICIISETCS UX YTIICBOIOPOTHBIM
coctaBoM. Ero 3nanue HeoOX0AUMO Jis MPABUIBLHOTO IPUMEHEHUS HE(PTEPOyKTOB, B YaCTHO-
CTH, 3HaHUE YTJIEBOJOPOHOTO COCTaBa OCH3MHOB HEOOXOAMMO JIJISl KX PAIlOHATBLHOTO TIPUMEHE-
HUS B KaYeCTBE MOTOPHOTO TOIUIMBA U CMa30YHBIX Macell.

Paznuunbie Ki1acchl yriieBoIOPOOB BEAYT ce0si B aBTOMOOMIIBHBIX M aBUAIIMOHHBIX JBHU-
raTensx KapOIOpaTopHOro THIMa HEOoJWHAKOBO. Hampumep, mapaduHbl HOPMAIBLHOTO CTPOCHUS
BBI3BIBAIOT MPU CTOPAHUU HEXKEIATEeIbHOE SIBJIEHWE — JIETOHAIIMIO, B TO BPEMs, KaKk apoMaTHye-
CKH€ YIIIEBOJOPOABl U H30MapadUHbl OTIUYAIOTCS BBICOKOM JETOHAIIMOHHON CIOCOOHOCTHIO.
HadTens 3aHUMAarOT B OTHOIIIEHUHU JI€TOHAIIMOHHOW CITIOCOOHOCTH MPOMEXYTOYHOE MOJIOKEHHE.
Ceiluac MO>XKHO CUMTaTh YCTAaHOBJIEHHBIM, UTO BCE OCHOBHBIE XapaKTEPUCTUKHU KAYECTB Maceln -
BSI3KOCTb, MHJIEKC BSI3KOCTU, CTAOUIILHOCTh NMPOTHB OKUCIIEHUS, TEPMUUYECKasi CTAOMIBHOCTD, 3a-
BUCST OT COJIEpKaHUS U COCTaBa apOMATUUYECKHUX YTIIEBOJOPOIOB.

YepHoxxykoB u Kpelin nokazanu, 4To HaQTEHOBBIE YII€BOJOPOIbl BECbMa MOABEPKEHBI
OKUCITUTEIBbHOMY BO3JEHCTBUIO KUCIOPOJIA, MPUYEM OKHUCIAEMOCTh MX BO3pPACTa€T C MOBBIIIE-
HHEM CPEJTHEr0 MOJIEKYJIIPHOTO Beca ¢hpakinii. ApoMaTUdeCKHe yrieBOA0POIbI B ONPEIEICHHBIX
KOHIIEHTPAIUSAX TOPMO3SIT OKUCICHHE HA()TEHOB.

Bsi3kocTh Macen U MoJorocTh KPUBOHM BSI3KOCTH TAKXKE JI0 M3BECTHOM CTETIEHH OOBSICHS-
IOTCSI HAJIMYMEM U KOHLIEHTpaluel apoMaTHUECKUX 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]

Cpenu HEMHCTPYMEHTAJIBHBIX METOJIOB OMPEIEICHUS TPYNIIOBOT0 XHMHUYECKOTO COCTaBa
OCH3MHOBBIX (hpakiuii HanboJee MHUPOKOE PACIIPOCTPAHCHUE MOTYUYHII AHUIIMHOBBIA METOJ, OC-
HOBaHHBIN Ha HEOJWHAKOBOW PACTBOPHUMOCTH YTJIEBOJOPOJIOB PA3IMUHBIX KJIACCOB B aHHIIUHE.
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[Tpu cmemennn HeTIHON (HpaKIIMKM C AHMJIMHOM TTPU KOMHATHOM TeMIepaTrype 0ObIYHO 00pasy-
I0TCS IBA CJIOS, T. €. HE IPOUCXOINT MOJIHOTO PACTBOPEHUS HEPTENPOayKTa B anunuHe. Eciu oty
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 ¥ HEPTEPOIYyKTa, HA3bIBAIOT AHWJIMHOBOW TOYKOM WIJIM KPUTHUYECKOHN TeMIepaTy-
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.

CymecTBYIOT /IBa METOJla ONPEACTICHNUs aHMJIMHOBBIX TOYEK: METOJl PABHBIX OOHEMOB H
METO]I MaKCHMaJIbHBIX aHWUJIMHOBBIX TOYEK. B mepBoM ciayuyae 6epyT paBHbIe 00bEMbl AHUIIUHA U
UCCIeyeMoi (ppakluy U ONPENENIAI0T TEMIIEPATypy X NOTHOro cMemenus. [lomyuennyio Tem-
nepaTrypy Ha3bIBalOT aHWJIMHOBOI TOUKOW. Bo BTOpOM citydae HaXOIsST TeMIeparypy, Ha3blBae-
MYIO MaKCUMaJbHOW aHWJIMHOBOM TOYKOW WJIM HICTHHHON KPUTUYECKOM TEMITEPATypOil pacTBOpe-
HUS B aHWIKMHE. Ee momyyaror mocie HeCKOJIbKHUX ONpeAeNieHUI TeMIepaTypbl paCTBOPEHHUS MIPO-
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 YBEIIMYUBACTCS C POCTOM TEMIIEPATyp KUTICHUS (PPAKINA U YBEITUICHUEM COJICPIKAHUS B HUX
apeHOB.

IIpuGopsbl, peakTHUBBI, MATEPHAJIBI

IIpobupxa ¢ mygpmou obvemom 15 mn, cmakan u3 mepmocmouKo2o 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 — Mmemankwu,

6—cMech aHWIMHA C HCCIeIyeMon
dbpakmuei.

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 ¢ TMOMOIIBIO MUIETOK BMECTUMOCTBIO 2 Mil. TepMoMeTp MmoMeIarT
TakK, YTOOBI CepeiHa PTYTHOIO IIapUKa HaXOJWJIach HA YPOBHE JMHUU pa3fielia CJI0€B aHUIMHA
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u npoaykra. TemnepaTypy BOASHON OaHM MEIJIEHHO MOBBILIAIOT, IPH ATOM HEMPEPHIBHO Mepe-
MEUIUBAIOT MEIIAIKOW MPOAYKT ¢ aHUIMHOM. OTMEYatOT TEMIIEPATypy MOJTHOTO CMEIICHUS KU~
KOCTeH (Ipu 3TOM pacTBOpP CTAHOBHUTCS MPO3PAuHbIM), MPEKPAIAl0T HArpeBaHUE U JalOT BOJE
MeJIEHHO OCThIBaTh. Koraa B mpoOupke 2 MOSBISIETCSI MyTh, YTO CBHIETEILCTBYET O HaYaje pas-
neneHus a3, CHoOBa HAUMHAIOT MEPEMEIINBATh PACTBOP Mellankoil. BHavane npu nepemeninba-
HUU MYTh UCYE3AET, HO 3aT€M HACTYyIAaeT MOMEHT HEMCUE3aIOIIEro MOMYyTHEHUS. 32 aHUITMHOBYIO
TOYKY NPUHUMAIOT HAUBBICIIYIO TEMIIEPATYPY, IPU KOTOPOU My Th IIPU EPEMELINBAHUH HE UCYE-
3aer. TeMreparypbl MOJIHOTO CMEIICHHS U IOMYTHEHHUS HE JIOJDKHBI PACXOAUThCS Ooyiee ueM Ha
0.1°C. Onpenenenye aHUIMHOBO# TOYKH HOBTOPSIOT C HOBBIM 00PA31[0M HCCIIeTyeMOi (ppaKIiy.
Pacx0/IeHHe aHUITMHOBBIX TOYEK B MApaieIbHBIX ONBITAX He M0JKHO mpesbimats 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
OTIPEICIISAIOT TeMITepaTypy pacTBopeHus. OObIYHO OHA OBIBACT BHIIIE, YEM MPHU MIEPBOM OIPEJIe-
JeHUH. AHWINH npuo6aBisitoT o 0.2 M1 10 TeX Mop, MoKa Mociie HEKOTOPOro MakCUMyMa TeMIie-
paTypsl pacCTBOPEHUSI HE HAMETUTCS €€ CHIDKEHUE. MaKCUMaIbHYIO0 aHHIIMHOBYIO TOUYKY (DUKCH-
PYIOT; OHa COOTBETCTBYET MCTMHHOM KPUTHUYECKOH TeMIlepaType PacTBOPEHHS UCCIELYEMOro
MpoyKTa B aHWiIMHE. [Ipy Hanm4Mu JOCTaTOYHOTO KOJIMYECTBA BEIISCTBA ISl KaXKIOTO OIpe/ie-
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 METOA?

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 cooeprcanusn HenpeoeaIbHbIX y21e6000p0008 8 HedhmenpooyKkmax

Onpenenenue HOoIHOTO YKciia MPOBOAUTCS B cooTBeTcTBUMU ¢ TpedboBanusmu 'OCT 2070-
82. Crangapt ycraHaBnuBaeT 1Ba MeToaa (A u b) onpenenenus HOAHBIX YMCeT U MACCOBOU JOJH
HETpPEACNIbHBIX YTIIEBOJIOPOIOB B OCH3MHAX, TOTUIMBAX JUIsl PEaKTUBHBIX JIBUTATENEH, TU3ETbHbIX
TOTIMBAX M IPYTHX CBETJIBIX He()TEmpOoyKTax.

CylrHocTh METO/I0B 3aKIII0YAETCS B 00pa00TKE HCTIBITYEMOTO HEPTEPOYKTa CIIUPTOBBIM
pacTBOpPOM #10/1a, OTTUTPOBBIBAHUU CBOOOIHOTO HO/1a paCTBOPOM THOCYIb(aTa HATPUS U OTpeie-
JIEHUW WOTHOTO YKcia B TpaMMax iona, mpucoenusstomerocs k 100 r vedrenpoaykra.

MaccoByto 10110 HENPEEIbHbIX YIIEBOA0POI0B ONPEAEISIOT 10 HOJHOMY YHCITY U CPeJl-
HEel MOJIEKYJIIPHON Macce UCIBITYeMOTo He(pTenpoayKTa.

Xon ompenenenus. [Ipu onpenenenny HOAHOTO YKCIa MPOBOAAT aHAIN3 paboyeit mpoObI
C UCTIBITYEMBIM TOTUIMBOM M KOHTPOJIBHOM TIPOOKI O€3 UCIBITYEMOTO TOIUIMBa. [[1s mpoBeaeHus
aHaJIM3a MCTONB3YIOT YCTAHOBKY, COCTOSIIYIO U3 KOHUYECKOM KOJObI eMKocThio 500 M u 6ro-
PEeTKH JJisi THTPOBAHUS, MPEICTABIIEHHBIX Ha PUCYHKE.
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1.
r
Y

Pucynok— 1 YcraHoBka sl onpeesieHus] HeMpeAeIbHbIX COSAMHEHUH B He(TEIPOIyK-
tax: 1 — konba; 2 — OropeTka

Jliis B3siTHsl Macchl He(TENPOAYKTA IPHU MOMOIIH KaleJIbHUIbl €r0 HAJTUBAIOT B Kalellb-
HuUITy (OKOJIO 2 T) U B3BENIMBAIOT. B KOHHYECKYIO KONOY HAMMBAIOT 15 cM® STHIIOBOrO CHMPTA U
U3 KareJbHUIIbI OTCUUTHIBAIOT 13—15 kanens HedTenpoaykTa. KanenbHuIly CHOBa B3BELLIUBAIOT U
10 PA3HOCTH BECOB OIPENENSIOT Maccy HeTenpoyKTa, pacTBOpeHHOro B cupre. [lpu ananuse
JU3ENBbHBIX TOTLIMB BHOCAT B K010y 15 cM® anerona. (HaBecky HeTenpoaykTa ¢ TOYHOCTEIO JI0
0,0004 rGepyT B ClIeTyIONIMX KOJIUYECTBAX (B 3aBUCMMOCTH OT BEJIMYMHBI MIPEIIOIaraeéMoro moi-
HOTO yucna): 2-4 r mpu BenuurHe ioaHoro yucna ao 5 r oga Ha 100 r vegrenponykra u 0,2-0,4
T — [IpU BETTMYMHE HOTHOTO YKciia 6oee 5 r Hoxa.)

W3 6ropeTku 106aBaSIOT B KO0y 15 M1 ciupToBOro pacTBopa iozaa ¢ KoHueHTparuen 20
I/J1, TUIOTHO 3aKPBIBAIOT KOJIOY MPOOKOIA, IpeIBapUTEILHO CMOUYEHHOM PacCTBOPOM HOJUCTOTO Ka-
aust. OCTOPOKHO BCTPSAXUBAIOT KOJIOY, MprOaBiisitoT 150 MM TUCTUIIIMPOBAHHOM BOABI U3 IIMITUH-
Iipa, OBICTPO 3aKPBIBAIOT KOJIOY MPOOKOH, COEP)KMMOE KOJIOBI BCTPSIXUBAIOT B TEUCHHUE 5 MUH. U
OCTaBJISIOT B TEMHOTE €I11€ Ha 5 MUH.

[Tocne 3TOro 0OMBIBatOT CTEHKH KOJIOBI M POOKY JUCTUIUIMPOBAHHOW BOJIOH, 100aBISIOT
MEpPHBIM LHWJIMHIPOM 15 MiT pacTBOpa HOIUCTOTO Kalus U OTTUTPOBBIBAIOT U30BITOK Hona 0,1 HOp-
MaJIbHBIM PacTBOPOM THUOCYJIb(}aTa HaTPHUS /10 CBETIIO-KEITOr0 OKpalIUBaHUs, 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.

AHanornuuHo, Ho 0e3 HaBeCKH HE(TENpoyKTa MPOBOASIT KOHTPOJIbHBIN OMbIT, 3alUCHI-
BAIOT 00bEM THOCYJIb(aTa B MJI, MOMIEALINI Ha TUTPOBAHHE H0/1a B KOHTPOJILHOM OTIBITE.
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[Ipu BeINONTHEHUN aHaIM3a PEKOMEHYETCs CHaJyasla MPOBECTU KOHTPOJIbHBIN OMBIT, a 3a-
TEM IPUCTYTHUTH K aHAJTN3y UCIBITYEMOTO TOIUTHBA. MIOTHOE YMCII0 BBIUUCIISIOT 0 (hopMyIie

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,
BBIpKEHHBIN B rpaMMax Hona, r Jo/mi; G — Macca HaBeCKH, B3STOHU JIJIs aHANIN3a, T.
3a pe3ysbTaT ONpeAeIeHus: HOAHOro YMcia TOIUIMBA MPUHUMAIOT cpeiHee apudmernye-
CKO€ 3HAUYEHUE JBYX MapaJUICIIbHBIX ONPEACICHUN, OKPYTICHHOE 10 [IEPBOr0O JECATUYHOIO 3HAKA.
Pesynprar omnpezneneHuss MOXKET CUMTAThCSA JTOCTOBEPHBIM, €CIU PACXOKICHUE MEKIY
JBYyMs pe3yJIbTaTaMHU, 10Ty YeHHBIMU B OJJMHAKOBBIX YCIOBUSX, HE IpeBbllIaeT 10 % oT BeTMYMHBI
MEHBIIETO PE3YJIbTATA.
MaccoByo J10JII0 HeNpeaeNbHBIX YIIIeBoA0po1oB (X1) B HEPTENPOAYKTE BHIYUCISIIOT 110

dbopmyiie

-100,

U4 -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.

PacxoxneHue pe3yabTaToB JBYX MOCIIEAOBATEIBLHBIX ONPEIEICHUI MacCOBOW JIOJIH HE-
MpeACNIbHBIX YIIIEBOJOPOAOB HE AOKHO TpeBbimarh 0,3 %. 3HaueHus cpeaHe MOJNICKYISIpHON
MaccChl HEMPEENIbHBIX YTIIEBOIOPOJIOB B 3aBUCUMOCTH OT TeMIieparypbl Beikunianus 50 %-Hoii
¢bpakuuu (o oovemy, 'OCT 2177-99) npencrapiieHs! B TabIUIIe.

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

Temmepatypa Monerxynapuaa Temneparypa Monexy1apaan
BEIKHIIAHHA Macca BEIKHIIAHHA Macca

50 Y%-HoH (parmmn, HeINlpeIeIbHBIX 50 %-moii ¢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

JIABOPATOPHAA] PAGOTA 8

Onpede.ieHue Kuc/I0nmHoCcmi ceemmbK HegnenpodyKnoe

PeaKTuBb! 3TWIOBbM CIIUPT, 85%-HbK BOAHBH pacTBOP; T'WapoKcu Kauuda 0,05 H. cniuvp-
TOBbH pacTBOP; UHIMKATOP HUTPO3 UHOBbH *eJIThH (AesbTa), 0,5%-HbHM BOAHBM pacTBOP.

TeopeTuyeckue 0OCHOBBI
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OpraHuyecKye KUCJIOTh] CoAepralyecs: B Hedry, py nepepaboTKe NonaJarr B 6e H3 UHbI
Y I3 eJIbHOE TOIUIMBO.

[lpucyTcTBHE OpraHMYEcKUX KHUCJOT B HedrenpoJyKTax KpakHe HexesaTesbHO. Oco-
OeHHO 3TO OTHOCUTCS K HU3 KOMDJIEKYJIIPHbM MIPHbM KHUCJIOTaM, 06J1a/1a AIKM O0JIbLIDI KOPPO3 U-
OHHOM aKTHBHOCThI [loaTOMy cojiep#aHre opraHMYeCKHX KUCJIOT B HedremnpoAyKTax CTpPOro
HOpPMUPYETCS CTaHJapPTaMA.

CozepraHye OpraHAYeCKUX KUCJIOT B HedrenpoJyKTax omnpejie/isieTcsl KUCJIOTHbM YHC-
JIOM, KOTOPO€E BbpaxaeTCs KOJIMYeC TBOMT Upokcraa Kasus (KOH), Heo6xoquMbM /1151 He UTpaJiv-
3alMM OpraHWYeCcKHUX KHUCJIOT, Haxogsuyxcs B 100 mi TomwmBa; u3mepsietcs: B mr. KucsioTHoe
YHCJIO /151 GEH3MHOB He JI0JD¥HO0 6bI'b 60Jiee 3 Mr KOHHa 100 M ToruivBa; A1 U3 eJIbHbK TOIUIMB
— He 6osiee SMr KOHHa 100M1 TomuivBa.

CyLHoCTh omnpejie/ieHUs] KUCJIOTHOCTU CBETJIbK HedrenpoAyKTOB: M3 OIpe/iesIeHHOT O
06beMA aHAJIM3UPYEMOT 0 HerenpoIyKTa KUIMSIKM 3 TWIOBbM CIIUPTOM 3KC Tpar Mpyrr OpraHu-
YeCKHe KUCJIOTb] KOTOPbE 3aTeM HEUTPA/IM3YHT MPSIMbM TUTPOBAHUEM CIIMPTOBHM pacTBOPOM
eJIKOT 0 KaJIu.

IOpsSIAOK BbIIOJIHEHUS PaGOThI

B KoHMuecKyoko/10y 065eMOM 250 M1 ¢ 06paTHBM X0JI0JWIBHUKOM HasiBakr S50 min 85%-
HOT'0 3TWIOBOT'O CIIUPTA. YCTAHABJIMBAKT €€ HA IUIMTKY 3aKpbIrOro THIA U KUIIAATAT B Te4yeHUe
5 MUH JU151 yAQJIeHUSI M3 CTIMPTA pac TBOPEHHOT O YTJIEKUCJIOT 0 ra3a. Bropsayuuii ciupT NpuivBakr
5 KaneJsib MHAWMKATOpa HATPO3HUHOBOTO MEJITOro (ZeJsibTa) U Helrpasusytar 0,05 H. pacTBopoM
I'WAPOKCH/IA KaJus [0 Tlepexo/ia OKPaCKH U3 ¥eJITOU B 3eJIeHyH

B k0J16y ¢ HelTpaJiu3 0BaHHbM ' OPSTYHMM C TMPTOM NprIMBatar 50 M1 UCTIbIyeMOr 0 6eH3 MHA
Y KMIFITAT ¢ 06paTHbM XOJIOAWILHUKOM B TE€UEHWe 5 MYH JJIs1 yAaJleHus1 yrjieKkucsoro rasa. K
ropsiueMy pacTBOPY BHOBb JJOOABJISIKT 5 KameJsIb MHAUKATOpPa HUTPO3 MHOBOT O #EJITOT O (Zle/IbTa)
Y TUTpyHr nipy nepeMeimBaHuu 0,05 H. ciuproBbM pacTBopoM KOH 10 nepexosa 0Kpacku U3 »eJ1-
TOM B 3eJieHyta EcJiv mpu 106aB/IeHUM MHAMKATOPa OKpacKa Oy/leT CUHEW WK C MHe-3eJIEHOU, TO
TUTPOBAHUE He MPOBOJAT, TAK KaK 3TO YKa3bBaeT HAa HyJIEBYIOKUCJIOTHOCTb.

KucsioTHocTh Hcnibryemoro 6eHsuHa X (B Mr KOH'100 mi) paccyuTbBakr o ¢opmy.Jie:

Vi- T- 100

X = ——

v

rje Vi — 06wem 0,05 H. crimpToBoro pactBopa KOH v3pacxoZjoBaHHOT O HA TUTPOBAHUE
npoObl MIT;

T — turp 0,05 H. pacTBopa KOH, mr/m;

V — 06beM MCTIBI'yeMOT 0 HePre POy KTa, M.

6 IMJAKTUYECKHUE MATEPHUAJIBI 111 KOHTPOJIAA(CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
6.1 OneHO4HbIC CPEACTBA, NOKA3aTEJH H KPUTEPHH OLICHMBAHUSA KOMIICTCHUM I

HNupexce Ouenovnoe IHokazarenu Kpurtepun ouennBanus
KoMIIe- CpeacTBo OLCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIM I
TeHLHH
IK-1 KonnokBuym Husknii —neyno- - HE3HaHUE [IPOrPpaMMHOI0 MaTepHaa;
BJICTBOPUTCIIBHO - [IpU OTBETC BO3HUKAIOT OHII/I6KI/I;

- 3aTpyJIHEHUS TPU BHIMOTHEHUU TMPAKTH-
YeCKHX paboT.

[ToporoBbrii — - YCBOEHHE OCHOBHOT'O MaTepHasa;

YAOBJICTBOPH- - [IpAU OTBETEC JOIMYCKAOTCA HCTOYHOCTH,

TEJIbHO - IpU OTBETE HEJJOCTATOUHO MPABHIIbHBIC
(bOpMYJIMPOBKH;
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- HapyIIeHUE MOCIEA0BaTEIbHOCTU B U3J10-
KEHUHU TTPOTPaMMHOTO MaTepHaIa;

- 3aTPy/JHECHUS] B BBINOJHEHUU IMpaKTUYe-
CKUX 3aJaHui.

ba3oBblii — XOpo110

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

- IPaBWJIbHOE IPUMEHEHUE TEOPETUUECKUX
3HAHUM;

- BJIaJIeHHE HEOOXOAMMbIMU HaBbIKAMU MPU
BBITIOJHEHUH M IPAKTHYECKUX 3a4au4.

Bricoxuit — ot-
JIMYHO

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

- MIOJIHBIE, ITOCIICA0BATEIbHBIC, TPAMOTHBIE
U JIOTUYCCKHU HU3JIaracMbI€C OTBCTHI HpI/I BU-
JIOM3MEHEHNH 3a1aHuUs;

- CBOOOJTHO CIIPABJISIOIIAECS 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-
OJIeMBI.

IToporossrii — HMMEIOTCS CYILLIECTBEHHBIE OTCTYILICHUS OT

YAOBJIETBOPU- TpeboBaHul Kk pedeprupoBanuio. B yactHo-

TEJIbHO CTHU: TEMa OCBELICHA JINIIb YaCTUYHO; J10-

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 U3JIOKEHUU MaTepuaia; oT-
CYTCTBYET JIOTUYECKAs MOCIIEN0BATENb-
HOCTb B CY)KJICHUSIX; HE BbIIEpKaH 00bEM
pedepara; umeroTcs ynyueHus B ohopm-
JICHUH; Ha JIOTIOJIHUTEIbHBIE BOPOCHI IIPU
3aIUTE TAHbI HEMOJIHBIE OTBETHI.

Bricokuii — or-
JINYHO

BBINTOJIHEHBI BCE TPEOOBAHUS K HAITUCAHUIO
u 3amure pedepara: o0o3HaueHa npodiaema
u 000CHOBaHa €€ aKTyalbHOCTbB, CIENIaH
KpaTKHii aHAJIU3 Pa3jIMYHBIX TOYEK 3PCHUS
Ha paccMaTpuWBaeMyro MpooOiieMy U JIO-
TMYHO WU3JI0)KEeHAa COOCTBEHHAs MO3MIINA,
c(hOpMyYIHPOBAHKI BBIBOJIBI, TEMa PACKPHITA
MOJTHOCTBIO, BBbLIEpXKaH 00bEM, co0Io-
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JIeHbI TpeOOBaHUs K BHEUIHEMY odopmiie-
HUIO, J1aHbI TIPAaBHJIbHBIE OTBETHI HA JIOTIOI-
HUTEIBHBIE BOIIPOCHI.

Tect

Huzkuii — 10 60
OayIoB (HEYyI0BIIC-
TBOPUTEIIBHO)

IToporoBsrii — 61-

75 6amioB
(ymoBieTBOpH-
TEJIHO)

bazoBeiii — 76-84

0aJI0B (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-
10B. [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-
KOBOI[CTBYHCB yKa3aHHBIMI/I KpI/ITepI/ISIMI/I
OLICHUBAHMSL.

[1K-5

Ortuer o j1abo-
paTtopHoOu pa-
oore

Hu3skuii — Heyno-
BJIETBOPUTEIILHO

CTaBHUTCS, €CJIM 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 — y1o-
BJICTBOPUTEIILHO

CTaBUTCS, €CIU JOINYIIEHbl OJHA-ABE CY-
IIECTBEHHbIE OMMOKU (B XOJle 3KCIEepH-
MEHTa, B O0OBSICHEHUH, B OOPMIICHUU pa-
0OThI, IO TEXHUKE OE30MAaCHOCTH, B pa-
0oTe c BemecTBaMu U pudopamu), KOTo-
pBIE€ UCIIPABJISIIOTCS C TIOMOUIBIO MPENoa-
BaTeJIsL.

ba3oBslii — xopo1o

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(QOpMJIIEHNH IKCTIIEPUMEHTA, B [TPaBUJIaX pa-
OO0TBHI C BEIIECTBAMH U IPUOOpaMH

Bricokuii — oT-
JINYHO

a) paboTa BBHITIOJHEHA MTOJTHO, TIPABUIILHO,
0e3 CyIIeCTBEHHBIX OIMIMOOK, CIIETaHbI BbI-
BOJIbI,

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 IIpoMeskyTOUHASI aTTECTALUS CTYAEHTOB MO AMCHHUIINHE
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[TIpoMexyTouHast aTTecTanus SBJISETCS MPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUM CTY-
JICHTOB, IPUOOPETEHHBIX B IPOIIECCE N3YUEHUS JUCUUIUIMHBEL. DOpMOii MPOMEXYyTOUHOI aTTecTa-
LMY 110 TUCLMIUINHE SBIIAETCS 3a4€ET.

JUia olleHMBaHMS pE3yJIbTaTOB OCBOEHUS JUCLUIUIMHBI IPUMEHSIETCA ClEIyIOIIHe
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.
Onenka «He 3a4TE€HO0» BLICTABIISIETCS, €CIIN:

1. He packpbITo OCHOBHOE cofiepkaHie y4eOHOro MaTepHaa.

2. OOHapy>keHO He3HaHHE WM HeTIOHUMaHue OOJIbIIeH, MM HanboJee 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.

6.3 TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIU UHBIC MaTE€pUaJbl, HeOGXOI[]/IMbIe AJIA
OLICHKH PE3YyJbTAaTOB OCBOCHUSA NUCHUITIJIUHBI

TPEBOBAHUSA K ®OPME OTUYETA 110 JIABOPATOPHOI PABOTE
JIABOPATOPHAS PABOTA Ne 1
Omnpenesienne (ppaKuMOHHOIO COCTABa He(PTH M HEPTENPOAYKTOB IIyTeM NMPAMOM
NeperoHKn

®opma otyera. OTUeT T0JDKEH COAEPIKAaTh Ha3BaHUE, 11eJb PadOThl, ONMCAHUE XO/a pa-
00ThI, cxeMy npubopa, pacuersl (U KakJ0oW (ppakuuu ONpeAeTuTh BBIXOJ U MOKa3aTesb mpe-
JIOMJIEHUS, a TaKXKe Maccy KyOOBOTO OCTaTka).
Konmponvnwvie éonpocwi:
1. Kakoii mpouecc Ha3pIBaeTCsl NEPETOHKON?
2. YeMm nepuoanueckas MeperoHKa OTIM4aeTcsi OT HENpPephIBHOM ?
3. Kakoii mporecc Ha3bIBaeTCs peKTH(pUKannei?
4. Yem neperonka npu aTMochepHOM JIaBIIEHUH OTIMYAETCS OT EPETOHKH 0] BAKYYyMOM?
5. VI3 yero coctouT npuOOp JUIst MEPEroHKU Ipu aTMOCc(hepHOM J1aBiIeHun?
3ananmne:
1. Onpenenuth GpakLMOHHBIN cocTaB HEPTH.
2. [lony4eHHble pe3ysbTaThl CPaBHUTH C JAHHBIMU, TIOJTYYE€HHBIMU IPU (PpaKLIOHUPOBAHUU
He(TH Ha PEKTU(PHUKAIIMOHHOHN KOJIOHKE.

JJABOPATOPHAS PABOTA Ne 2
Onpenenenne GpakumoHHOro cocrtaBa HepTH M HePTENPOAYKTOB METOAOM PEKTH-
buxanun
PpakuMOHMPOBaHHE HEPTENPOAYKTOB HA PEKTH(PUKAIMOHHON KOJIOHKE 110 aTMO-
cepHbIM 1aBJIeHUEM

®opma otyera. OTUeT TOJDKEH COAEPIKAaTh HAa3BaHUE, 11e7b PadOThl, ONMCAHUE XO/a pa-
00ThI, cxeMy puOoOpa, pacueTsl MO ONpPEAETICHUIO MPOLIEHTHOTO COCTaBa CMECH YIJIEBOJOPOJIOB
(medtn).
KoHTpoJbHbIE BONIPOCHI
1. Kakoii mporecc Ha3bIBaeTCsl peKTU(DUKALIEH?
2. Kak ycTpoeHna pektudukaiionHas KoJIoHHa?
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3. Kakue dpakmum BeiaensatoT u3 HedTH Ipu aTMocepHOH TTeperonke?
4. Kakue ¢pakimu noiay4aroT Ipyu BaKyyMHOU TIeperoHKe?
3aganue:
1. IIpoBectn (pakumonupoBanue HepTH. ONpPEAETUTh COAEP)KAHUE HUIKOKUIISAIINX (paKiuii
He(TU U NOKa3aTesb NPeTOMIICHHS KO0 (ppakiuu.
2. IlpoBectu (ppakMOHUPOBAHHE CMECH YIJIEBOJIOPOIOB. OIpenenuTh NPOIEHTHBIH COCTaB
CMECH YIJIEBOAOPOIOB.
JIABOPATOPHAS PABOTA Ne 3
Ounctka HePTENPOAYKTOB OT APOMATHYECKHUX YIJIEBOJIOPOIOB a1copOuueii Ha aja-
COPOIHOHHOM KOJIOHKE

®opma otyera. OTUET JOJDKEH COAEpKAaTh Ha3BaHUE, LIeJb PabOThl, OMUCAHKUE XOAa pa-
00ThI, cxemy Tpubopa (aICOPOIIMOHHOIN KOJIOHKH ), BEIBOJIBI.
KoHTposibHbIE BOIPOCHI:
1. AncopOunoHHbIi aHau3. AICOPOCHTHI.
2. BoITecHstomMe U CMEIIAIONINE PACTBOPUTEIH.
3. ®opmanuToBas npooa.
3ananue:
PesynbTaTsl uccnenoBaHui.

JJABOPATOPHAS PABOTA Ne 4
Onpenenenne MIIOTHOCTH, KHHEMATHYeCKOI BA3KOCTH M MOKAa3aTeJIsl PeJIOMJICHHUS
HeTenpoaAyKTOB

®opma otryera. OTUET JOJKEH COAEpKaTh HA3BaHUE, LI€JIb pabOThl, OMCAHUE XOa pa-
00ThI, ortucanue NpudOpPoB, PacUETHI BI3KOCTH, TOKA3aTENs MPEIOMIICHHS, TUIOTHOCTH HedTernpo-
JTyKTOB.
KoHTposbHbIE BOIPOCHI:
1. IlogroroBka HEPTEIPOAYKTA K AaHATH3Y.
. Uro takoe mioTHOCTh? EAMHULIBI H3MepeHus IIOTHOCTH.
. OTHOCHUTEIbHAS TIIIOTHOCTD.
. 3HaueHUEe MIOTHOCTH JIJISl XapaKTepUCTUKU HedTel 1 HeTermpoIyKTOB.
. Metonbl u3mepenus miotHocTH. [Ipeumyniectsa.
. Xox paboThl, pe3yabTaThl.
. YerpoiictBo pedpakromerpa. Pe3yabTaThl.
. JnHamMuueckas, KHHeMaTH4ecKasi U YCIOBHAs BA3KOCTb.
. 3aBUCUMOCTb BS3KOCTH OT TEMIIEPATYPHI.
3ananue:
PesynbTaTsl nccnenoBaHui.

O 01O L B~ Wi

JIABOPATOPHASA PABOTA Ne §
Onpenenenue coaep:kanus BoAbl B HeTAX U HeQTeNpPoAYKTaX
®opma otyera. OTUeT TOJDKEH COAEP)KAaTh Ha3BaHUE, 11eJb PadOThl, ONMCAHNE XO/a pa-
607151, cxemy npubdopa ([Juna u Crapka), pacd€r copep:kaHus BObI.
KoHTpoJibHbBIE BONIPOCHI:
1. Conepxanue Boabl B HeTU. BonoHePTsIHBIE IMYIIBCUH.
2. KauyecTBeHHBIE U KOJIMYECTBEHHBIE METO/IbI ONPENIEICHNUS BOJIbI B HEPTH.
3. Meroauka onpeneneHus coaepxkanus Boasl o Jluny u Crapky.
3amanmue:
Pe3ynbTathl uccneaoBaHUM.
JIABOPATOPHASA PABOTA Ne 6
OnpenesieHne aHUJIMHOBOM TOYKH
®opma otyera. OTUeT TOJDKEH COAEPIKaTh Ha3BaHUE, 11e7b PadOThl, OMMCAHUE XO/a pa-
00ThbI, cxeMmy Ipubopa st onpeAeNeHUs] aHUJIMHOBOW TOYKH, BBIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak Biusier coctaB OeH3MHA Ha €ro HKCIUTyaTallMOHHbIE CBOMCTBA?
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2. Ha 4émMm ocHOBaH aHUJIMHOBEIN MeTO?
3. Uto takoe KTP nedrenpomyxra?
4. Kak 3aBHCHT aHWJIMHOBAsI TOUKA OT COCTaBa He(TenpoLyKTa?
5. UeM oTaM4YaeTCsi METO]] paBHBIX 00BEMOB OT METOJ]a MAKCUMAIIbHBIX aHWJIMHOBBIX TOUCK?
3aganue:
PesynpTaTsl uccnenoBaHui.
JIABOPATOPHAS PABOTA 7
Onpenenenue cogep:;kaHus HenpeaeabHBIX YIJIEBOJ0OPOI0B B He(pTeNPOAYKTaX

®opma otyera. OTUET TOJDKEH COAEP)KATh Ha3BaHUE, 11eJb PadOThI, OMCAHNE XOJa pa-
00THI, cXeMy puoopa At TUTPOBAHUSL, BEIBOIBI.
KoHTposbHbIE BOPOCHI:

1. B uem 3akiro4aercs CyIIHOCTb METO/1a ONPEAEIICHUS COAEPKAHUS HEHACBIILIEHHBIX YTJIEBOJ0-
pPOJIOB B TOILUIMBAX?
2. Kakue 3KcItyaTalliOHHbBIE CBOMCTBA MOTOPHBIX TOIUIMB HaXOAATCSA B 3aBUCHUMOCTH OT COAEp-
JKaHUS B TOIUIMBE HENPENEIbHBIX YIVIEBOAOPOIOB?
3. Kakue mokasarenu UCIONb3YIOT ISl XapaKTEPUCTHKH XUMHUYECKON CTa0OMIIBHOCTH TOTTUB?
4. Kakumu cnoco6amu JOCTUraeTcs NOBbIILIEHHE XMMUYECKON CTaOMIBHOCTH TOILIIUB?
5. Jlns yero npu onpenerneHuy HOAHOTO YKcia MPOBOJUTCS aHaIN3 KOHTPOJIbHOM MpoObI?
3aganue:
PesynbTaTsl uccnenoBaHui.
JIAGOPATOPHAAI PAGOTA 8

Onpejie/ieHHe KUCJIOTHOCTH CBET/IbK HerenpoayKToB

®opma oryera. OTUET JOJKEH COAEPKATh HA3BaHUE, LI€Jb PpabOThI, OMCAHUE XOAa pa-
00THI, cXeMy npudopa Al TUTPOBAHUSL, BEIBOIBI.
KOHTpOJ/ILHBE BOIIPOCHI
1. KaxrM nokasaTesieM onpe/ie IIeTCA COZepHaHre OpraHudeCKHUX KUCJIOT B HerenpoAyKTax?
2. Y0 TaKoe KUCJIOTHOE YHCJIO?
3. [loyeMy cofepxaHue OpraHddeCKUX KUCJIOT CTPOr 0 HOPMAPYETCS CTaHAApTaMA?
4. Kakoe KUCJIOTHOE YMCJIO JIONyCKaeTCs Jijisi 66 H3UHOB U U3 EJIbHbK TOILIMB?
5. BueM3akioiaeTCA CYLHOCTBD OIpe/ie/IeHHs] KUCJIOTHOCTH CBeTJ/IbK HerenpogyKTOB?
6. MeTO/IMKA OMpe/iesIeHUs1 KUCJIOTHOCTH CBETJIbK Herenpo/yKToB.
3aganue:
PesynbTaTsl nccnenoBaHui.

Bonpoch! K KOJIOKBHYMY

Tema 2. Yr/1eBoI0pPOAHBbIE U TeTepoaTOMHbIe KOMIIOHeHTHI HedTH. [lepBunHas nepepadoTka HeTH
1. DneMeHTHBIHN U (HPPAKIMOHHBIN cOCTaB HEPTH.
2. Pacnipenenenue yriaeBoaopoI10B 1o ¢ppakiusiM HeDTH.
3. Cepocoaeprxkarye coeJUHeHUs HeTu.
4. AzoTconepxaline coeJuHeHus HePTH.
5. Kucnopocoaepxaiye coeTuHeHNUs: HEPTH.
6. CmommcTo-ac¢anbTeHOBEIE BeNIecTBa B HEPTAX U HEPTIHBIX OCTaTKaX.
Tema 3.IlepepaboTka HedTH
1. TpancnoprupoBka Hedptu. HedrenepepadbarriBaromue 3aBoas! (HII3).
2. Paznenenune Hedtu Ha ¢paxuuu. IlepBuunas neperonka Hedtu. MHauBuyanbHbIi cocTaB
¢dpakuuit HepTH. MeTo bl OUMCTKU. Bhlienenne nHANBU Y adbHBIX COSAMHEHU.
3. Tepmuuecknii kpekuHr. IloBeneHne yrieBomOpOIOB pa3aWdHBIX KIJIACCOB B YCIOBHUSAX Kpe-
KHHTa.
4. KaranmnTnyecknii KpEKUHT, €r0o OCHOBHBIE NPOAYKTHI. [I0BeIeHHE YIIeBOIOPOIOB pa3InYHbIX
KJIACCOB B YCJIOBHSIX KaTAJIMTUYECKOT0 KpekuHra. [IpenmyniecTBa KaTalUTHUECKOTO KPEKUHTA T1e-
pen TEPMUYECKUM.
5.Karanutnueckuit pudopMHHT, €ro 3Ha4eHHE B IPOU3BOJCTBE ApPOMATUUYECKHX YTIIEBOI0POIOB.
Peakuuu pudopmunra. budyHkunoHanbHble KaTaaInu3aToOPHI.

33



6. I'mapokpekunr. ['uapoouncrka.

IPUMEPHI TECTOBBIX 3ATAHUN
Tema 3. IlepepaGoTka HepTH
Tect 1

1. l'maponenapaduHu3anys npeJHa3sHauYeHA IS

1) ynanenus napaduHOB U3 Macemn

2) ynayenus napauHOB U3 Ma3yTOB

3) ynanenus napaguHOB U3 TU3TOILINB

4) ynanenus napauHOB U3 CEPHUCTHIX OCH3MHOB

2. B xakom mnpoiiecce He HCTIONIb3YETCs MOBBILIEHHOE JaBJICHUE:

1) B TepMHUYECKOM KPEKHHIE

2) B KaTaJIUTUYECKOM KPEKUHIE

3) B KaTaIUTUYECKOM pUPOPMHUHTE

4) B nupoause

3. JIuzenbHOE TOIUITMBO MOKET OBITh MOTYYEHO:

1) HEemocpenCcTBEHHO U3 AU3eNbHOM Ppakuuu 6e3 mpeaBapuTenbHOM nepepadoTKu

2) HETMOCPEICTBEHHO U3 TU3EIbHON (PaKIMU TOCIE THIPOOIUCTKH

3) TOJBKO U3 BTOPUYHBIX MIPOYKTOB MEPEPAOOTKH  TOJIBKO

4) u3 BBIJCNIEHHON MTU3eIbHON (hpaKIUU KaTAIUTUIECKOTO KPEKHHTa

4. TemrniepaTypa BCTIBIIIKH JUIs1 HEPTETPOAYKTOB YBEINIUBACTCS:

1) c yMeHblIEHHEM TeMIIepaTypbl KUIIEHUS

2) ¢ yBEIMYEHUEM TEMIIEPATYPbl KUIICHUS

3) ¢ yMEHBIIEHHEM MOJICKYJIIPHON Macchl (hYpaKIuu

4) ¢ pocTOM CcoJiep>KaHUs apPOMATUUYECKHUX YTIeBOIOPOIOB

5. OKTaHOBOE YHCIIO MOBBIIIACTCS MPU MEPEXOJIE OT:

1) KOPOTKHMX MOJIEKYJI K JJIMHHBIM

2) OT pa3BETBJICHHBIX AJIKAHOB K JIMHEHHBIM

3) oT HapTEHOB K aJTKEHaM

4) oT Ha()TEHOB U aJTKAHOB K apeHaM

6. AKTUBHOCTH KaTajiM3aTopa KpEeKUHTa MajgaeT u3-3a:

1) BbICOKOM TemIepaTyphl peakuu

2) pacTBOpEHHUsI OBEPXHOCTH B ChIPbE

3) oTyI0’KeHU KOKca Ha MOBEPXHOCTH

4) XMUMHUYECKOH J1e3aKTUBAIMH TOBEPXHOCTH

7. IIponiecc ruAPOKPEKUHTA IIPOBOLAT:

1) B IpUCYTCTBUM aJIIOMOCHJIMKATa KaK KaTajln3aropa

2) B OTCYTCTBHUH KaTaJIN3aTOPOB IIPH MOBBIILIEHHOM JaBI€HUH BOAOPOJA

3) B IpUCYTCTBUHM IJIATHHBI HA aJTFOMOCHIIMKATE KaK KaTalln3aTope

4) B IPUCYTCTBUU OKCHJIOB WU CyJb(UI0B MeTauioB VI rpymnimsl kak KaTaiau3aTopoB

8. B cocTaB azoTcoaepxkanux coequHeHn He(pTH He BXOJUT CIEAYIOIIee COSTUHEHUE:

1) akpunun 2) aHWJIUH 3) nupuguH  4) TPUITHIAMHUH

9. B pe3ynbpraTe KaTaIMTUYECKOTO0 KPEKMHTa IIPOMCXOAUT U3MEHEHUE XUMUYECKOTO CO-
cTaBa:

1) OT H-aNKaHOB K U30aJIKAaHAM U U30aJIKEHaM

2) OT H-JIKAaHOB K apOMATUYECKUM COETUHEHUSIM



3) oT HapTEHOB K apeHaM
4) HE MPOUCXOIUT U3MEHEHHSI XUMHYECKOT0 COCTaBa
10. BucOpekuHnr-mporecce, HarpaBJIeHHBIH Ha IOTy4YeHUE
1) KOTETBHOTO TOIUIMBA ITYTEM CHUKEHUS BI3KOCTH
2) (bnoTckoro Ma3zyTa Ha Karajau3aTopax KpeKHHTa
3) AOMOJIHUTENBHOTO KOJIMYeCTBa O€H3UHA KPEKUHTOM
4) uzomepu3anusi HeTIHBIX OCTATKOB
Tecr 2
1. I[Tpu pudopMUHTE MPOUCXOIUT U3MEHEHHNE XUMUYECKOI'O COCTaBA:
1) U3 NTMHHBIX H-aJIKAaHOB U aJIKEHOB K KOPOTKUM M30aJIKaHAM U U30aJIKEHAM
2) U3 H-AJIKAHOB K apOMATHUYECKUM COCIMHEHUSIM
3) U3 KOPOTKUX AIKAHOB K JYTMHHBIM aJIKaHaM
4) He IPOUCXOAUT U3MEHEHNS XUMHUUECKOI'O COCTaBa
2. llepe3uH BBIACISIOT U3:
1) AMCTUIIATHBIX Macesl 2) BaKyyMHOI'O Ta3oiyis  3) meTposiatyma 4) raya
3. JIuzenbHOE TOIUTMBO MOKET OBITh MOTYUYEHO:
1) HEemocpenCcTBEHHO U3 AU3eNbHOM Ppakuuu 6e3 mpeaBapuTenbHOM nepepadoTKu
2) HENOCPEICTBEHHO M3 IU3CIIbHON (PpaKIMK MOCIIE THIPOOUNCTKH
3) TOIBKO U3 BTOPUUHBIX IPOJYKTOB [1€PEPAOOTKU
4) TOJIBKO U3 BbIAECICHHON AU3EIbHON (QPAKIMHU KaTATUTHYECKOTO KPEKUHIa
4. I'mapoobeccepuBaHue SIBISICTCS YACTHBIM CITydaeM:
1) ruapOKpeKrHTa 2) ruapoodIaropaXuBanusi  3) THAPUPOBAHUS  4)THIPOOYUCTKH
5. K MeTonam BTOpu4HO# niepepaboTKU HE OTHOCAT:
1) TepMUYEeCKUI KPEKUHT 2) CENIEKTUBHYIO OUUCTKY 3) KOKCOBaHHE 4) alKUIUPOBaHUE
6. MeTtun-TperOyTuioBblil 3pup B HEPTEXUMUU-ITO:
1) cpIpbe A7s MOTyUYEHUS AUITUIIOBOTO d(Pupa
2) OKCTpareHT JJIA BBIJCICHUS apOMAaTUUECKUX YTIIEBOJOPOAOB U3 pruOpMaTOB
3) BBICOKOOKTaHOBAs J0OAaBKa K aBTOOEH3MHAM
4) pacTBOpHUTENIb Ma3yTOB JIJIsl X MEPEePa0OTKU WM UCTIOIb30BAHUS
7. Ilpouecc ruIpOKPEKUHTA TPOBOJISAT:
1) B IpUCYTCTBUH aTFOMOCHIIMKATA KaK KaTalnu3aropa
2) B OTCYTCTBUH KaTaJIM3aTOPOB MPH MOBBIIICHHOM JaBICHUH BOAOPOJA
3) B IpUCYTCTBHH IJIATHHBI HAa aTIOMOCHIIMKATE KaK KaTaln3aTope
4) B IPUCYTCTBUHU OKCHJIOB WU CyNb(puI0B MeTauioB VI rpymnmsl kak KaTaau3aTopoB
8. CeneKTUBHOCTBIO KaTajln3aTopa Ha3bIBAIOT €T0 CIIOCOOHOCTD:
1) xaTanu3upoBaTh BCE pEAKIINU
2) KaTaIM3UPOBATh OJIHY IIEJIEBYIO PEAKITUIO U3 MPOUYNX IPYTUX BO3MOKHBIX
3) coBepIaTh MaKCUMAaIbHOE KOJTMYECTBO KATATUTUUECKHUX IUKIJIOB JIO €0 TIOJTHOM JIe3aK-

THUBaIlUHU

4) naBaTh KOJIMYECTBO MIPOAYKTOB B €JUHUILY BPEMEHU

9. Ilpu KaTaIUTUYECKOM KPEKUHI€ HEBO3MOXKHBI XUMUUYECKUE PEAKIINU:

1) uzomepuzanuu  2) numepusanuu 3) OeTa-pacmnaia 4) neruapupoBaHUA

10. Hedtu He ObIBaIOT:

1) BBICOKOCEpPHUCTHIMH ~ 2) BBICOKOA30THCTBIMU ~ 3) CMOJIUCTBIMU 4) MapapuHUCTHIMU
Tecr 3

1. K MeTosiaM BTOpu4HON niepepaboTKU HE OTHOCAT:
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1) TepMuYEeCKU KPEKUHT 2) CEJICKTUBHYIO OYUCTKY 3) KOKCOBaHHUE 4) aKHJIMPOBAHUE

2. Oxpacka HeTH 00yCIIOBIICHA HAIMYMEM B €€ COCTaBE:

1) NOMMIMKINYECKUX APOMATHYECKUX YTIIEBOIOPOIOB

2) cMonucTO-ac(aabTEHOBBIX BEUIECTB

3) MepKarTaHoB

4) MUHEpaJIbHBIX KOMIIOHEHTOB

3. Ha3znavenue mpoiiecca KaTaIUTUYECKON N30MEpHU3aIH COCTOUT B:

1) cHI>KEHUU TeMIepaTyphl 3aCTHIBAHUS IPSIMOTOHHBIX OCH3UHOB

2) NOJTyYEHUU CBIPBS AJISl TUPOJIH3a

3) momy4eHun JerKOKUIsIEeH Gpakiuy OEH3UHOB C BBICOKMM OKTAaHOBBIM YHCIIOM

4) nony4YeHUN BBICOKOKHITALICH (hpaku OCH3MHOB ¢ BBICOKUM OKTAHOBBIM YHCIIOM

4. Ocrarok neachanbTH3AIUH TYAPOHOB, COJIEPIKAIIUN CMOJIBI, HA3bIBAIOT:

1) neachanpTuzar 2)nek  3) achanpr  4) 6a30BOE MacCIio

5. butym — 310 HepTEenMPOAYKT, MOTYyUCHHBIN:

1) okucieHueM ryapoHOB

2) nenapaduHU3aKUeNd OCTATOUHBIX Macell

3) rugpUpOBaHUEM Ty IPOHOB

4) u3 neacganbrUzata MazyTa

6. I mupon3a He UCIOJIB3YIOT ChIPhE:

1) npsiMmoroHHble O€H3MHBI  2) OCTaTKu OT pudopmaToB 3)3TaH  4) razoiu

7. IlpuHuun paboTsl AU3EIBHOIO ABUTATENsI OCHOBAH:

1) Ha caMOBOCIIIaMEHEHUH TTapOB AU3TOIUIMBA C BO3IyXOM OT CHKaTHUs

2) Ha BOCIIJIAMEHEHHH MapOB TU3TOIUIMBA C BO3AYXOM OT UCKPHI

3) Ha cropaHUM YUCTHIX MApOB AU3TOILIMBA

4) Ha CrOpaHUU KHUAKOTO TU3TOIIIMBA B LUIHH]IPAX

8. [lucpa 92 B mapke aBToMOOMIBLHOTO OcH3MHA AM-92 03Ha4aeT, 4TO ATOT OCH3MUH:

1) conepxut 92% uzookrana u 8% rentaHa

2) UMeeT TaKylo e JIETOHAIIMOHHYIO CTOMKOCTb, KaK M dTaJloHHas cMech 92% renTaHa u
8% n300KTaHa

3) conepxut 92% rentana u 8% M300KTaHA

4) umeer Takylo ke JeTOHAIIMOHHYIO CTOMKOCTh, KaK M 3TaJloHHas cMech 92% H300KTaHa
u 8% rentana

9. Ilpu KaTaTUTUYECKOM KPEKMHI€ HEBO3MOXKHBI XUMHUECKUE PEaKIIH:

1) uzomepuzanuu 2) numepu3aluu 3) Gera-pacmaza 4) neruapupoBaHUS

10. buty™m nosy4arot us:

1) razoiineit  2) ryapoHoB 3) masyTtoB  4) napauHOB

Tect 4

1. IToBbIIEHHBIE TEMITEPATYPBI OAIEPKUBAIOT B IPOLIECCE:

1) ankunupoBaHus 2) uzomepusanuu 3) KOKCOBaHUs 4) TEpMHUYECKOTO Kpe-
KHUHTa

2. IoBblIIEHHOE CO/IEpPIKaHUE AaPOMATHUECKUX YTIIEBOIOPOIOB HAOII01aeTCs B :

1) B cMa304HBIX Maciax

2) B monuMepOeH31He

3) B IpSIMOrOHHOM O€H3MHE

4) B 6en3une pudopmuHra

3. KaranuszaTtop pudopmMuHra cOCTOUT U3:
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1) mopornIka METaJUTMYECKOH TUIATUHBI

2) NJIaTUHbI, HAHECEHHOW Ha aJTIOMOCUJIUKAT
3) amomMocuiInKaTa

4) HUKeTS HA [IEOJIUTE

4. TexHoyornueckas cxema rnepepaboTku HeTH 3aKITI0YAETCs B TOCICI0BATEILHOCTH:

1) noOpr4a-obeccomMBanne- 00E3BOKUBAHKE- MIPSMasl IIEPETOHKA
2) noOpI4a- 00€3BOKMBAHKE -00ECCOMBAHME- MIPSMast IEPETrOHKA
3) noObr4a- mpsiMasi IeperoHKa - 00eCCoMBaHUe -00€3BOKUBAHUE
4) noOwIua- mpsMasi IeperoHka -00e3BOKUBAHHUE -00€CCOTMBAHNE
5. CeIppeM Juis CHHTE3a OJTMMEPOEH3NHA SIBIISIETCS:

1) BakyyMHBIH ra30iib

2) nIpsIMOrOHHbIE OE€H3UHBI

3) ra3oBbIil OCH3MH

4) OyTtaH-OyTuiaeHoBas (hpaKius

6. JInst CHIDKEHUS TeMIIepaTyphl 3aCThIBAHUS JU3TOILTUB IPOBOISIT:
1) neacdanpTU3aIMIO TU3ETBHBIX (PpaKiuit

2) THIPOOYMCTKY AU3ENbHBIX (ppaKuuit

3) nemapauHU3ANUIO JU3EIBHBIX (ppakiuii

4) ceneKTUBHYIO OYUCTKY JU3EIbHBIX (PpaKiuii

Temmeparypa BCTIBIIKA AJ1s1 HEPTEMPOAYKTOB YBEINIUBACTCS:

1) ¢ yMeHblIEHHEM TeMIIEpaTypbl KUIIEHUS

2) ¢ yBeTUYECHUEM TEMIIEPATYPbl KUTICHUS

3) ¢ yMEeHbIIEHHEM MOJIEKYJISIPHON Macchl PpaKiuu

4) ¢ pocTOM CcoJiep>KaHUs apOMAaTUUYECKHUX YTIeBOIOPOIOB

8. Jlns muposin3a He UCHONB3YIOT ChIPhE:

1) mpssMOrOHHBIE OCH3UHBI ~ 2) OCTaTKH OT pudopMaroB 3) 3TaH
9. byksa «1» B Mmapke aBToMoOusIbHOTO OeH3uHa AN-92 03HauaeT:
1) uaAYyCTpUATBHBIA METOJ] OUYUCTKU OCH3MHA

2) n3HococToiKas 1o0aBKa B cocTaBe OEH3MHA

3) BcenenoBaTeNbCKUA METO/I OTIPEICTICHNST OKTAHOBOTO YHCIIA

4) UCTmoNIb30BaHKE TOJMBKO JJIsI MHKEKTOPHBIX JBUTaTeNeH

4) razoinu

10. AJ'II(I/IJ'II/IpOBaHI/IC 0OBIYHO MMPOBOJAT B IIPUCYTCTBUU CIICAYIOIICTO KaTalu3aTopa:

1) mopotiika MeTaITUYEeCKON MIaTUHBI
2) IaTUHBI, HAHECEHHOW Ha allFOMOCHIIMKAT
3) amroMocuIMKara
4) cepHOI KUCIIOTHI
Tecr S

1. K akcrmyataiiiOHHBIM CBOMCTBAM HE(PTETPOYKTOB HE OTHOCUTCS:

1) xokcyemocThb

2) Temneparypa IUIaBJIeHuUs

3) UHAEKC BA3KOCTH

4) neToHaIMOHHAsI CTOMKOCTD

2. MeTtun-tper0yTuioBbiil 2gup B HePTEXUMUU-ITO:
1) cIpbe 1715 MOTyUYEHUS AUITUIIOBOTO dPupa

2) OKCTpareHT /I BBIJEICHUS apOMaTUUECKUX YTIIEBOJOPOAOB U3 pruOpMaTOB

3) BBICOKOOKTaHOBAs J0OAaBKa K aBTOOCH3MHAM



4) pacTBOpPHUTEIL MAa3yTOB Il MX NEPepadOTKU WU HCIIOJIb30BaHUS

3. Llepe3uH BBIIEISIOT U3:

1) TUCTUILISATHBIX Macel 2) BaKyyMHOT'O Ta30MJis 3) nerposiatyma 4) raya

4. OCHOBHBIM CBIpbEM PU(POPMUHTA SBISIOTCS:

1) ceipast HEPTH 2) MPSAMOTOHHBIC OCH3UHBI 3) AU3ENbHBIC PPAKIMH 4) KPEKUHT-OCH3MHBI

5. CesleKTUBHOCTBIO KaTajlu3aToOpa Ha3bIBAlOT €r0 CIIOCOOHOCTD:

1) KaTanmu3upoBaTh BCE peaKLuU

2) KaTaJu3upoBaTh OJIHY LIEIEBYIO PEAKIUIO U3 MPOUYMX APYTHX BO3MOMKHBIX

3) coBepuIaTh MaKCUMaJIbHOE KOJIMYECTBO KATAIUTUYECKUX LIUKJIOB JI0 €ro MOJHOMU Je3aK-
TUBAINN

4) naBaTh KOJIMUYECTBO MPOJIYKTOB B €IMHUILY BPEMEHU

6. CelleKTUBHOW OYUCTKON M3 MACISHBIX (PPAKIMNA yIAIISIOT:

1) mapadunb!

2) cMonuCcTO-ac(habTEHOBBIE BEIIECTBA

3) NONMUUUKINYECKUE apOMaTUYECKHE YTIEBOAOPOIbI

4) H-aJKaHbI

7. KatanuzaTop pupOpMUHIa COCTOUT H3:

1) nopoiika MeTamIM4eCcKON MIaTUHbI

2) I1aTUHBI, HAHECEHHOW Ha aJIFOMOCHJIMKAT

3) anroMocuiInKara

4) HUKeNs Ha LIE0JIUTe

8. TpebGoBanus k kauectBy 6eH3uHOB Euro 3 u Euro 4 3akirodarorcs B:

1) HOHMKEHHOM COJICP)KaHHU Cepbl M OeH30J1a B OCH3MHAX

2) HOHM>KEHHOM COJIEpKAHUU MOJUIUKIMYECKUX apOMAaTHUECKUX YTIEBOAOPOIOB

3) NOHM>KEHHOM COZIEP>KaHUU CMOJI

4) NOHMKEHHOM COJIEpXKAHUU TOIyoJIa

9. Ilpu pudopMuHTE MPOUCXOIUT U3MEHEHHE XMMHUECKOIO COCTaBa:

1) OT IIMHHBIX H-aJKAHOB M aJIKEHOB K KOPOTKHM M30aJIKaHAM U U30aJIKEHAM

2) OT H-aJIKAHOB K apPOMATHYECKUM COCTUHEHUSM

3) OT3 KOPOTKHUX aJIKAHOB K JJIMHHBIM aJIKaHaM

4) He IPOUCXOANUT U3MEHEHUSI XUMHUUECKOT0 COCTaBa

10. ben3uHoMm B HedTenepepabOTKe MOKHO HA3BATh!

1) caMyro HU3KOKHITSILYIO (PpaKIIIO

2) Hedranyro ppakuto H.K.-190(£10) C

3) TOIBKO HEPTENPOIYKT, UCTIONB3yEMbIN KaK MOTOPHOE TOIIJIMBO aBTOMOOMIIEH

4) u HepTaAHYIO0 Ppakiuio H.K.-190(£10) C, He3aBUCUMO OT MIPOUCXOKACHHUS, U TOTOBBIN
HEPTETPOIYKT HE3ABUCHMO OT MPOUCXOXKICHHS

TEMBI PE®EPATOB

1. IlnoTHOCTH HEepTH. 3aKOHOMEPHOCTH U3MEHEHUS TUNIOTHOCTU HEPTAHBIX (pakiuii.

2. MonexkynsapHas macca. DKCIEPUMEHTAIBHBIE U PACUETHBIE METO/IbI ONIPEECIICHMUS.

3. BsizkocTh He(hTH U HEPTETIPOTYKTOB.

4. HuzkoteMIiiepaTypHble CBOMCTBA HE(TEeW U H/TIp: TemIiepaTypa 3acTbIBaHUS, KPUCTAI-
JU3aluy, TIOMYTHEHUS.

5. CoctaB He(pTU: 3I€MEHTHBIN U HPaKIUOHHBIN

6. Ontuyeckue cBoiicTBa HedTell 1 H/Ip.

7. HedTh kak KoJUIOMAHAS CTPYKTYpA.

8. KomtoniHo-XxMMHUYeCKH OX0/1 K U3YUEHHUIO HE(DTAHBIX CUCTEM.
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9. Metoasl paznencHust HeTei.

10. Knaccuduxanus HedTei.

11. Anxanpl HeTH.

12. Huknoankansl He(TH

13. Apomarrdeckue yrieBoaopoabl HeTH,

14. T'erepoaToMHbIe cCoeAMHEHUS HEHTH

15. AzoTcozaeprkamniue CoeTMHCHUS HEDTH.

16. Cepaopranndeckue coeAMHCHUS He(TH.

17. AchanbTo-cMOIMCTHIE BEIIECTRA.

18. HccnenoBanue rpyninoBOro cocTaBa O€H3MHOBBIX (paKLnii.

19. IIpoucxoxnenne HePTH.

Bonpocsl k 3a4ery

1. Teopuu nmpoucxoxacHust HeQTH.
2. DUBUKO-XUMHUYECKHE CBOMCTBA HEPTH. XapaKTepU3yoOImui hakTop.
3. I'pynmoBoii v 3ieMeHTHBIH cocTaB HeQTH. I eTepoaToMHbIE COeANHEHUS HEPTH, pacipeene-
HUE UX 10 ¢ppakuusaM HepTH. OCHOBHBIE HEAOCTATKU MPUCYTCTBUS T€TEPOATOMHBIX COCIMHEHUI
BO (hpakuusax HEPTH.
4. Kucnopoansie coenuHenuss Hegptu. HedrsaHbie KUCIOTHI.
5. Cepnuctsie coequnenus. Mepkanransl. Cynshunst. Jucynbdunsl. Tuodansl. TuodeHsr.
6. A3BOTHCTBIC COCAMHEHUS. A30THCTbIE OCHOBAHHS U HEUTPAJIBHBIE a30THUCTHIE COCIMHEHUSI.
7. Cwmounucto-acanbTeHOBbIE BemiecTBa. Ac(aabToreHoBble KUCIOThH. HelTpanbHble CMOJIBI.
AcdanbTeHsl.
8. ®pakunoHHbIN cocTaB HeYTU. MeToIbI €ero onpeaeIeHus.
9. TmaporenmzamuoHHBbIE Tpouecchl. KaTamm3aTopsl THIPOKPEKUHTa U TUAPOOUUCTKU. CyTh
nporecca Knayca.
10. Tepmmuueckue nmporecchl nepepadotku HedGTr. OCOOEHHOCTH MPOTEKAHUS TEPMUIECKUX MTPO-
LIECCOB sl pa3HbIX KJIACCOB YTJIEBOI0PO/IOB.
11. IIpomeccel TepMudeckoil nmepepaboTku HepTH. MEeXaHU3M TEPMUYECKOH NECTPYKIHU YTIie-
BOJIOPOJIOB.
12. Tepmmuueckuii kpekunr. [Tuponus yrieBogoponoB. KokcoBanne HEPTSIHOTO CHIPHSI.
13. IlpousBonctBo onepuHoB. Kpekunr stana u nponana. OcobenHoctu ocymectiaeHus. Co-
CTaB MPOAYKTOB.
14. Karanutnueckuit pudopmunr. Karanuszaropsl katanmutuueckoro pupopmunra. Oco6eHHOCTH
TEPMOKATAIUTHYECKUX PEaKIIUN PU KaTaauTHueckoM pudopmunre. Llens BBeeHNs BO10poaa B
PEAKLMOHHYIO 30HY.
15. Apomaruyeckue yriieBoAOpo/Ibl KaK MPOAYKThl KaTaauTHueckoro pudopmunra. Pupopmar —
OJIMH U3 KOMIIOHEHTOB KOMITayHIUPOBAaHHOI'O OE€H3MHA.
16. Tepmokaranutuueckue mporecchl. AnkumupoBanue. Ceipbe. Karanmzatopsl. MexaHu3M.
Hasnauenme. C- ankwinpoBaHue. AJKHIAT KaK OJMH U3 KOMIIOHEHTOB KOMIIayHJIMPOBAaHHOTO
OeH3uHa.
17. Tepmokaranutuueckue mnpouecchl. M3omepuszanusa. Ceipbe. Karamuszartopsl. MexaHU3M.
Hasnauenue.
18. Oxucnenue yriaeBogopozoB. [lonydyenue cunte3-raza. CUHTE3bl HA OCHOBE OKCHJIA yriepoaa
1 BojopoJa. [Tpon3BoacTBo BeICIIMX yTiIeBOA0OpoA0B. CyniHOCTh nporecca @uimepa — Tpomnma u
€ro 3HaYCHHE IS TTOJTYUYEeHUS! CHHTETHUECKUX )KUJKUX TOILIHB.
19. Knaccugmukarus He()TEMPOIYKTOB B TOPIOUYE-CMa309YHbBIX MaTepruanoB. bersunsl. JluzenpHoe
TOIIMBO. OCTaTOYHOE TOIINBO.
20. BensuHbI. DKCIUTyaTallMOHHBIC CBOMCTBA. JleToHannoHHAs cTOMKOCTh. [lomydeHne 3amaH-
HOT'O OKTaHOBOT'O YUCJIa CMECH.
21. CpaBHHUTEIBHYIO XapaKTePHCTHUKA IPUMEHIEMBIX B HedTerepepadaThIBAONICH TIPOMBIIIIICH-
HOCTH CIIOCOOOB YBEJIMUYEHHsI OKTAHOBOTO YKciia OEH3MHA.
22. TlapaduHbl 1 TIEpE3UHBI.

39



23. Hedrsuasie 6utymsl. [lonyuenue. Knaccuduxarus. Cpoiicta. [Ipumenenue.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTMHI, UCITOJIb3YEMBIX
B ITPOLECCE OBYUYEHUASA

HNudopmManuoHHbIe TEXHOJOIMU— OOYYCHHE B AJICKTPOHHONW 00pa3oBaTeIbHON Cpejie C
LEJIbI0 PACHIUPEHUS JOCTyIa K 00pa30BaTeIbHBIM pecypcaM, YBEIHUYECHHUS] KOHTAKTHOTO B3aUMO-
NEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 00BEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUM CTYJICHTOB.

B oGpazoBarensHOM mpoliecce Mo JUCHUIUIMHE UCTIONb3YIOTCS Cleayrolnne nHpopmarm-
OHHBIE TEXHOJIOTUH, SIBJISIONIMECS KOMIIOHEHTaAMH ODJIEKTPOHHON HWH(POPMAIIMOHHO-00pa3oBa-
TenbHOU cpenbl BITIY:

e Odumnumansheiii caiit BI'TIY;

e Cucrema snexrporHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TECTUPOBAHHUS HAa OCHOBE eAMHOro mnopraina «MHTepHET-TecCTUpOBaHUS B
chepe oOpazoBaHHST WWW.i-exam.ruy;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

¢ MynpTUMEANIHOE COMTPOBOXK/ICHUE JIEKIIMI U TPAKTHUECKUX 3aHSATHI.

8 OCOBEHHOCTHU U3YUYEHUSA JUCHUIIJINHBI UHBAJIMJAMUA U JIMHAMMU C
OT'’PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbS

[Tpu 0OydyeHuu JUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 3[I0POBBSI IPUMEHSIOTCS aJalTHB-
HbIe 00pa30BaTeIbHBIC TEXHOJOTHH B COOTBETCTBHU C YCJOBUSMH, M3JIOKCHHBIMU B pasfele
«OCcoOEHHOCTH peanu3alui 00pa30BaTeIbHON MPOrPaMMBIIIS MHBAIUIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBBS» OCHOBHOW 00pa3oBaTeNbHON MpOTrpaMMBbl (MCIOJIB30BaHHE
CHEIHUAbHBIX Y4eOHBIX MOCOOMH U TUAAKTHUECKUX MaTepUaloOB, CHEIHAbHBIX TEXHHYECKUX
CpeACTB 00YYEHUS KOJUICKTUBHOTO M MHIMBUAYJIBHOTO ITOJIb30BaHMsl, IPEIOCTABICHNE YCIIYT ac-
CUCTEHTa (TIOMOIIIHHKA), OKA3bIBAIOIIETO 00YYAOIIUMCS HEOOXOJUMYIO TEXHHUECKYIO TOMOIIIb U
T. I1.) ¢ Y4ETOM UHIUBHIYAIBHBIX OCOOEHHOCTEH 00yJarOIINXCA.

Jlist o0yyaromuxcsi ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI PEAYCMOTPEHBI CIEIY-
forre (OpMBbI OPTaHU3AIMH MIEIarOrMYECKOT0 TpoIiecca U KOHTPOJIS 3HAHUM:

- U151 CIaOOBUASIIMX:

obecrieunBaeTcst HHANBUIYAIbHOE paBHOMEpHOE ocBelnieHne He MmeHee 300 Jokc;

JUTSL BBITIOJTHEHUSI KOHTPOJIBHBIX 3aJJaHHUI MPU HEOOXOJUMOCTH MPEIOCTABIISAETCS YBEIUYH-
BAIOLIEE YCTPOMCTBO;

3a/1aHus JJis BBITIOJHEHHS, a TAK)K€ MHCTPYKIIMU O MOPSIJIKE BHITOTHEHUS KOHTPOJIBHBIX 3a-
JaHU# 0OPMIISIFOTCS yBeIHUeHHBIM IpudToM (pasmep 16-20);

- JUTSI TIIYXHUX U CIa00CBIIIANINX

o0ecrieunBaeTcsl HATMYKE 3BYKOYCHIIMBAIOIICH anmapaTrypbl KOJUIEKTUBHOTO MOJTb30BaHHUS,
pU HEOOXOJMMOCTH 00YYArOIIMMCS TPEIOCTABIISAETCS 3BYKOYCHIIMBAIOIIAs anaparypa HHINBU-
JyaJTbHOTO TTOJIb30BaHMUS,

- JUIS JIUIL C TSDKEJBIMU HapYUICHUSIMH PEUH, TIYXHX, CITa0OCIBIIIANUX BCE KOHTPOJIbHBIE
3aJIaHHsI 10 KEJIAHUIO MOTYT MPOBOJIUTHCS B TUCHBMEHHOMU (hopMe.

OcHoBHO# (popMOii opraHu3aIiy MeJaroru4eckoro mpouecca sBIsieTcsl HHTETPUPOBAHHOE
o0ydJeHre WHBAIMIOB, T.€. BCE 00YJAIOIINECs Y9aTcsl B CMEIIAHHBIX TPYIIax, UMEIOT BO3MOX-
HOCTb TMIOCTOSIHHO OOIIAThCS CO CBEPCTHUKAMHU, JIETUE Al TUPYIOTCS B COLIMYME.
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9 CIMCOK JIUTEPATYPbI U UHO®OPMALIUOHHBIX PECYPCOB
9.1 Cnucok JuTepaTypbl
OcHoBHas JuTepaTypa

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

JlonoIHUTeIbHAS JTUTEpaTypa

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

2. TpaBenb, B. @. Opranudeckas XxuMus: Y4eOHUK )1 CTYJICHTOB BY30B, O0yYarOIIHXCS
M0 HANpaBICHUIO «XUMHUYECKass TEeXHOJIOTUs u OuorexHomorus» / B. @. Tpasensb. - M.: UKI]
Axanemknura, 2005. - T. 1. — 727 c. (10 5k3)

3. Tpaens, B. @. Oprannyeckast Xumust: YUeOHUK Ui CTYJCHTOB By30B, 00yYarOIIUXCS
10 HaIpaBJIeHUIO0 «XUMHYECKass TeXHOJOTusl u ouorexHosorus» / B. ®. Tpasens. - M.: UKI]
Axanemknura, 2005. - T. 2. — 582 c. (10 7k3)

4. PeytoB, O. A. Opranuyeckas Xumusi: Y4eOHUK U CTYI. BY30B, OOYYarOIIMXCS IO
crnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: J1a6. 3nanwmii. — (Kiaccu-
4yeckuil yHuBepcuterckuii yueonuk), 2007. U. 1.-567 c. (10 sk3)

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

6. PeytoB, O. A. Opranudeckast Xumusi: Y4eOHUK Ui CTY[. BY30B, OOyYaroIIMXCS IO
cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: J1a6. 3nanwmii. — (Kiaccu-
4yeckuil yHuBepcuterckuii yueonuk), 2007. Y. 3. — 544c¢. (10 sk3)

7. PeytoB, O. A. Opranuueckasi XuMus: Y4eOHUK IS CTYJ. BY30B, OOYYAIOUIMXCS IO
cneu. «Xumus» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: JIa6. 3nanmnii. — (Knaccu-
YECKUM YHUBEpCUTETCKUM yueOHuk), 2004. Y. 4. — 726¢. (16 3k3)

8. Texnomnorus nepepabOTKH YIIIEBOJAOPOIHBIX ra30B : yueOHUK A By3oB / B. C. ApyTio-
HoB, U. A. I'onmyGeBa, O. JI. Enucees, @. I'. Kardapos. - Mocksa : M3natensctBo FOpaiit, 2022.
- 723 c. - (Boicmiee obpazoBanue). - ISBN 978-5-534-12398-2. - Tekcr : anektponHslii // O6pa3o-
BaresbHas miardopma FOpair [caiit]. - URL: https://urait.ru/bcode/495689.

9.2 Ba3bl JaHHBIX 1 HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
1. XuMuK.ru http://www.xumuk.ru
2. DnexkTpoHHas oubimoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. IMopran Hay4yHOM d51eKTpoHHOM OnGmoTeku http://elibrary.ru/defaultx.asp

9.3 DJ1IeKTPOHHO-0MOINOTEeYHBIE PpecypChl
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlis mpoBeleHHs 3aHATHHM JIEKIMOHHOTO THWIIA, TPYNNOBBIX W HWHAWBHIyaJbHBIX
KOHCYJIbTAIMi, TEKYIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTECTalluN UCIIONIBb3YIOTCS ay IMTOPUH,
OCHalIEHHBIE Y4eOHOI MeOelblo, ay TMTOPHOM JOCKOM, KOMIIBIOTEPOM(PaMH) C YCTaHOBJICHHBIM
JIMIIEH3UOHHBIM CHEUHAIU3UPOBAHHBIM  MPOTPAMMHBIM OO€CIIeYeHHEeM, KOMMYTAaTOPOM JUIS
BBIXOJJa B OJEKTPOHHO-OMONHMOTEYHYIO CHCTEMY | ANEKTPOHHYIO HWH(OPMAIMOHHO-
obOpazoBatenbHyto cpeny bITIY, MyapbTHMEIUHHBIMH TPOEKTOPAMHU, SKCIO3HUIIMOHHBIMU
SKpaHaMH, Y4eOHO-HAIJISIIHBIMU MOCOOMSAMU (TaOIuIbl, MyJIbTUMEIUIHbIE NTpe3eHTanuu). Jis
poBeIeHUS TaOOPaTOPHBIX 3aHATHH TaKkKe UCHOIb3yeTCs:
Ayn. 331 «A». JIabopaTopusi pu3n4eCKUX METOI0B MCCIeIOBAHUS
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Cron nabopaTtopHbIii -2-MecT. (41IT.)
Cryn (8 mT.)
Cron npenogaBarens (1 mT.)
e KoMmploTep € YCTaHOBJIEHHBIM JIMIEH3MOHHBIM CHEIMATM3UPOBAHHBIM IPOTrPAMMHBIM
oOecnieueHueM (4 mir.)
e 8 - moproBeIii KoMMyTaTop D-LINK 1ist BEIX0O/@ B 37I€KTPOHHO-OMOIMOTEUHYIO CHCTEMY U
3JICKTPOHHYIO MH(GOpMAIIMOHHO-00pa3zoBarenbHyto cpeay BITIY (1 mT.)
e MDY «SAMSUNG» (1 mit.)
HepusatorpadSTA PT 1000 B komruiekte (1 mit.)
UK ®ypre-cnextpomerp @CM 2202 (1 mt.)
Pedpaxromerp naboparopusiit UPD-45452M (c moacBeTkoit u gon. mxanoi) (1 mr.)
Turens MIATHHOBBIN C KPBIIKOIA; 00beM 0,12 M (2 mT.)
VYabpTpa3BykoBas BanHa (1 1miT.)
Xpomaromacc-cekrpomerp GCMS-QP2010SE c ycrpoiictBom mpsimoro Beoga DI-2010 (1 mir.)
Ayn. 219 «A». JlabopaTopusi XMuMHUYECKO TEXHOJIOTHH
Cron naboparopusriii 2-mect. (12 mT.)
Cryn (24 mwr.)
Cron npenogasarens (1 mT.)
Cryn npenogaBarens (1 mrT.)
[Trorutp (1 wT.)
AynurtopHas nocka (1 mr.)
KommbroTep ¢ ycTaHOBICHHBIM JIMIIEH3MOHHBIM CIICIIUATN3UPOBAHHBIM ITPOTPAMMHBIM OOecTiede-
HueM (3 mirt.)
8 - moproBbIit kKoMMyTaTop D-LinK 1y1s BbIX0aa B 3JIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY H JICK-
TPOHHYIO HHPOPMAIIMOHHO-00pa3oBareabHyto cpeay bI'TIY (1 mt.)
MynwsTumeauiinsiii npoektop SHARP -10 X(1 mr.)
[TpunTep nazepubiii KCANON» (2 mT.)
DKCMO3UIMOHHBIN SKpaH (HaBecHOM) (1 mmiT.)
SAMP-cnexkTpomeTp Hu3koro paspemeHus «Crous Tpak» (1 mrt.)
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 mwr.)
Jlrokemep (1 mt.)
Memanka marautHas [1-3-6100 (2 mit.)
Monyns «Tepmuueckuii ananus» (3 mrT.)
Monyns «TepmocTar» (3 mrt.)
Monynb «YHHBepcaabHbIN KOHTPOIIEPY (3 1mT.)
Monynb «nekTpoxumus» (3 miT.)
Monynb yHuBepcanbHbli (6 mIT.)
Ha6op cut KII-131(1 mr.)
[Tonspumerp (1 mit.)
[Torentmmomertp (1 mt.)
entpudyra nadoparopuas OITH-8 (¢ poropom) (1 mT.)
[lITatuB msst 31€KTPOIOB (2 1IT.)
Okcukarop ¢ kpaHoM (1 mT.)
Monaynb «ObmenadbopatopHsii» (1 1mT.)
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Crnextpodoromerp (1 mir.)

Cnexrpodoromerp KOK-3KM (1 mr.)

KomrmiekT apuomerpos (1 mmit.)

Metponowm (1 mT.)

MocT peoXOopaHbIN ¢ COCYA0M

Tepmocrtar TC-1/80 CITY (1 mrT.)

Y4eOHO-HarIAHbIE TTOCOOHS - Claiiibl, TaOIHIIbI, MyJIbTUMEIHIHbIC TPE3SHTAIIMH 1O JUCIU-
IUIMHE «AHaN3 HeQTEPOIyKTOB»

[ taTuBel 1151 MpoOUPOK, HarpeBaTeIbHbIE MPUOOPHL, TabopaTopHas MOCyAa.

XUMHYECKUE PEAaKTHBBI IO TEMATHKE JJAOOPaTOPHBIX padoT.

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOM C BBIXOJIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNbHYIO CpEy By3a,
B CIICUAIM3UPOBAHHBIX JIA0OPATOPUSX MO JUCIUILIMHE, a TAKXKE B 3aJ1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TIY, B mabopaTopuu CUXO0JIOTO-IIEAATOTHYECKUX UCCIETOBAHUN U JIp.

JInneH3snoHHoe MporpaMMHOe o0ecrieueHre: OlepaluoOHHbIE CUCTEMbI CEMENCTBa
Windows, Linux; oducusie nporpammer Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Paspaborunk:Tpodumiioa M.A., kKaHANIAT XUMUYECKUX HAYK, JOLEHT Kadeapbl XUMUH.
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11 JUCT UBMEHEHUI Y TONNOJJHEHUM

Yr1Bepxkaenue usmMmenennit u gonoanedui B PII/I nias peanmuzauuu B 2020/2021 yu. r.

PIT[Jo6cyxnena u omobpena mns peanusanuu B 2020/2021 yu. r.Ha 3aceqaHuu Kadeapbl
xuMun (mpoTokoi1 Ne 9 ot «11» urons 2020 r.). B PIIJ] BHeceHbI creayroniue u3MeHEeHUs U J10-
MTOJIHEHHUSI:

B pabouyto nporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne u3zmenenust: 1

No cTpaHUIIBI ¢ U3MEHEHUEM: TUTYJIbHBIN
JINCT

Hckmounts: MUHUCTEPCTBO HAYKM U | Bxmrounts: MUHUCTEPCTBO ITPOCBE-

BBICILIET'O OBPA3OBAHMS POCCUI- LIEHUSI POCCUICKOU ®EJEPALIN
CKOU ®EJEPALINU

YrBepxkaenue usmenennii B PILJ noist peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpeHa, o0cyskIeHa U ogoopeHa 1is peanm3anun B 2021/2022 yaeOHOM royHa
3acenanuu kadeapsl xumun (mporokos Ne 7 ot 14 anpens 2021 r.).

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS U JOTIOTHEHUS:

Ne usmenenus: 2
No ctpanuiiel ¢ uamMeHenuem: 41
Ucxnrouuts: Bxirounts:

B nynkT 9.3:
OBC «tOpaiit» https://urait.ru/

YrBep:knenue u3menenuii u gonojHennii B PIIJL nus peanuzauuu B 2022/2023 yu. r.
PII/] nepecMmoTpeHa, oOcyxieHa u ogobpena s peanuzanuu B 2022/2023 yue6HOM roay
Ha 3acelannu Kadenpsl xumuu (mpotokos Ne 8 ot 26 mas 2022 r.).

B pa6oqy}0 mporpamMmy BHECCHBI CIICAYIOINEC NU3MCHCHHUA U JOIMOJIHCHUA:

Ne uzmenenus: 3
Ne ctpanuiipl ¢ uamenenunem: 41

W3 nynkra 9.3 HCKIIIOUNTB! B nyHKT 9.3 BKIIOUMTE:

1. Polpred.com O630p CMU/CnpaBo4yHuK 1. Hay4nas snexTpoHHast OMOIHoTeKa
(http://polpred.com/news.) eLIBRARY.RU

2. OBC «JIanwy (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

YrBep:knenue uzmenenuii u gonojHennii B PIIJL nus peanuzauuu B 2022/2023 yu. r.

PIT/I nepecmoTpena, oOcykaeHa u onodpeHa i peanuzanuu B 2022/2023 yyueGHOM roay
Ha 3aceannu kadenpsl xumuu (mpotokoi Ne 1 ot 14 centsaops 2022 r.).

B pabouyto mporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

No uzmenenus: 4
No cTpanuiisr ¢ n3menenuem: 41

B Pa3nen 9 BHeceHbI U3MEHEHHUS B CIHCOK JIUTEPATYphl, B 0a3bl JaHHBIX U WH()OPMAIMOHHO-
CIPaBOYHbIE CHUCTEMBI, B JJEKTPOHHO-OMOJIMOTEUHBIE pEeCypchl. YKa3aHbl CCBUIKH,
o0ecrneunBaroIIne JOCTY 00YJAIOIIUMCS K JIEKTPOHHBIM YUeOHBIM U3/IaHUSM U dJIEKTPOHHBIM
oOpazoBarenbHbIM pecypcam ¢ caiita DI'BOY BO «bI'TIY».
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Yr1Bep:kaenne uamMmeHeHuii u gonojanenuii B PILJI nus peanmusanuu B 2023/2024 yu. r.
PII/I nepecmoTpena, o0cy>kaeHa u ogoopeHa i peanuzannu B 2023/2024 yuebHOM rogy
Ha 3acenanuu kadeapsl Xumuu (mpotokos Ne 9 ot 28 uronst 2023 1.).

YTBep:kaeHne usmeHenuii u nonoanenuii B PIIJI nast peannzauuu B 2024/2025 yu. r.

PITI nepecmoTpena, o0CykaeHa u ogoopena s peanuszanuu B 2024/2025 yuebHoM roay
Ha 3acefqanuu Kadpeapsl xumuu (mpotokon Ne 8 ot 30 mast 2024 1.).
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