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Ilepeuens kKomnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHY UL C YKAZAHUEM IMAN0E (POPMUPOSAHUA 6 RPOUecce 0CE0CHUS
OUCHUUNIUHBL
KoMmnerennus:
I1K-1 Criocob6eH k o0ecredeHn o BEIpabOTKH KOMIIOHEHTOB U MIPUTOTOBJICHUE TOBAPHOW IPOTYKIIHH.
HNHaukaTopbl 10CTH/KEHUS] KOMIIETeHINH:

1.1 3HaeT TEXHOJIOTHIO NPOM3BOJCTBA TOBAPHOW MPOAYKLUWH; OCHOBHOE OOOpYAOBaHHE IpOLECCa, MPUHLUIBI €ro paboThl M MpaBUIiIa
TEXHUYECKOH IKCILTyaTallli; TEXHUUECKHE TPEOOBaHUS, IPEABSIBIIEMbIC K CBIPbIO, MaTepraiaM, KaTaIu3aTopaM, TOTOBOH TOBApHOW MPOIYKIUH.

1.2 YMmeer ocymecTBIIsATh ONMEPAaTUBHOE PYKOBOACTBO pabOTO# MPOM3BOACTBEHHOTO MOAPA3/ICICHUS U OPTaHU30BBIBATh PA0OTy MOJIYMHEHHOTO
IepcoHajla Ha BBIOJHEHHE IPOM3BOACTBEHHOM IPOTpaMMbl M KayecTBA TOBApHOM NPOJYKIUH; IPOBOJUTH CBEPKY CXOIUMOCTH OajaHca
noTpeOIsIEeMOT0 ChIphsi M BBIPAOOTKH TOBAPHOW MPOAYKIIMH, PACCUUTHIBATh IIAHUPYEMYIO MOTPEOHOCTh MPHUCAIOK, PEareHTOB, KaTalM3aTOPOB,
MaTepraioB ISl BHIIOJHEHHS IPOU3BOICTBEHHBIX 33aaHUH Ha IJIAHUPYEMBIN TIEPHOJT C YKa3aHUEM CPOKa MOCTAaBKH.

1.3 Brageer HaBBIKAMH PYKOBOJCTBA JESATEIHHOCTHIO TEXHOJOTMYECKOTO y4YacTKa M IOJAYMHEHHBIM MEPCOHAIOM; KOHTPOJS COOIIOICHUS
TEXHOJOTMYECKUX MapaMeTpPOB B TpeneNnax, YTBEPXKIEHHBIX TEXHOJIOTMYECKHUM pPErJIaMeHTOM; NPUMEHEHUS Mep 10 YCTPAaHEHUIO IPUYUH,
BBI3BIBAIONINX OTKJIOHEHHWE OT HOPM TEXHOJIOTHUYECKOTO pErJIaMEHTa; IIOATOTOBKM NPEUIOKEHHH 1O pa3padOTKe MEpONpHUSTHA I10
COBEPIICHCTBOBAHUIO TEXHOJIIOTHYECKHUX MTPOIIECCOB, MOBBIIIAIOIINX Ka4E€CTBO TOBAPHOM MPOTYKIINH.

Huouxamoput Imanwvl hopmuposanusn e npoyecce 0C60E€HUA OUCYUNTUHDBL
- Haumenoeanue
oocmudiceHus Jexyuu Ilpakmuueckue 3anamus, Jlabopamopnwie | Kypcosoii npoekm
. OUEHOUHO20 cpedcmea
KomnemeHnyuu 1a00pamopHblil NPAKMUKYM 3anaAmus (paboma)
IK-1.1 Temwr 1-11 He npeoycmompenut Temwr 1-11 He npeoycmompenul JlabopamopHvie
pabomul,
IK-1.2 Temwr 1-11 He npedycmompenni Temwr 1-11 He npedycmompenni KOJLIOKBUY MBI,
KOHMPOJbHble pabomul,
IK-1.3 Temwr 1-11 He npedycmompenni Temwr 1-11 He npedycmompenni 3auem ¢ OYeHKo,
IK3AMEH




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooynro)

ons 3aounou (1 cemecmp) ¢hopmul 00yuenusn

Ouyenounvle cpeocmsa Kon-60 Min, éannoe Max, oannos
Jlabopamopnas paboma 4 6 10
Koumponvnas paboma 1 12 20
Ok3zamen 1 24 40
Hmoezo: 60 100




HlIkana ouenusanusn

Indposoe
BbIpa:KeHHe

Bripaxenue B
0ayax:

CioBecHoe
BbIpaKeHH e

KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHS MPU (opMe KOHTPOJIS:

IK3aMCH

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; McYepIbIBaIoLIE,
[IOCJIEIOBATENIPHO, YE€TKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpaBsieTCs C 3aJadyaMM, BOIPOCAMH W APYTMMH BHIAMH
MIPUMEHEHUS 3HAHW; WCIOJB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOIPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMAaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSIBIAET CaMOCTOSTENbHOCTD
TIpH BBIIOJTHEHUH 33 JaHUM

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlepKaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydyeHHs] ydeOHBIC 3aJlaHUS BBIMIOJIHEHBI, Ka4eCTBO HX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYHIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OneHka  «yIOBJIETBOPUTENBHO»  BBICTABISETCS  CTyAEHTY,  €CIH
TEOPETUUECKOE COJEepKaHHE Kypca OCBOCHO YacTHYHO, HO MHpoOessl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha TIOCTaBJIECHHBIM BOIPOC CTYIEHT JOMYyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBWiIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTMYECKON
MIOCJIEZIOBATENLHOCTH B U3JI0XKEHHUH ITPOrpaMMHOT0 MaTepHaa.

Huxe 60

Heynosnersop
UTEIBHO
(1e 3auTeHO)

O1eHKa «HEYIOBJICTBOPUTEIIBHO» BBICTABISACTCA CTYIEHTY, €CIM OH He
3HAeT 3HAUUTENBHOM YacTHM NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSIMU
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
IporpaMMoil 00y4eHHus! y4eOHBIX 3aJaHHi HE BBHIOJHEHO, Ka4eCTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)

HpO(bI/IJIB/ CIICIIHAIU3AIIUA . «XUMHYECKAsk TEXHOJIOIHS IMPUPOJIHBIX YHEPrOHOCUTENICH 1 YIVIEPOJIHBIX MATEPHUAJIOBY
(Haumenosanue)

Cemectp_ 7 (3a04Hast)

Bonpocsl /151 MOATOTOBKH K YIK3aMeHY

o muciumumie b1.B.J1B.03.02 TepMudeckue npoueccsl B HerernepepaboTKe
(HaumeHoB8anue OUCYUNTUHDL)

1. T'enesuc u xumudeckas >Bomorus Hedreil. OpraHudeckas TeOpHs IMPOUCXOKACHHS HEPTH.

2. HedremarepuHckoe BemecTBO U ero npeodpasoBanue B HedTh . bruonerpananms HedTH B IPUPOIHBIX YCIOBHUSIX .
[Iponecc HepTeoOpa3oBaHMs N XUMUYECKUH COCTaB HEPTH.

3. buomapkepbl. BiusiHue TemmepaTypbl U NPUPOTHBIX KaTaau3aTOpoB. MUHepaibHas TEOpHUs MPOUCXOXKICHUS
HedTH

4. duznyeckue cBOUCTBA HE(PTEH.

5. Xumuyeckuii cocraB HedT. OpakIMOHHBIA COCTaB HEPTH.

6. DneMeHTHBIN, HHIUBUAYAJIBHBIA M CTPYKTYPHO -TpyNIoBoii cocraB Hedtu. Knaccnpukanus Hegrer

7. MeTonbl uccnenoBanus HeTel

8. [Napacdunbl, HAPTEHBI, apOMATHYECKHE YTIIEBOJOPOIB HEPTH

9. XapakxTepucTuka CEpHHCTBIX COEIWHEHMH M MX onpeneieHue B HepTaX . [lepcneKTuBBl MX TNPaKTHYECKOTO
MCIIONIb30BaHMSI.

10. IMoaroroBka HedTH K epepadoTke. IlepBUdIHbIE M BTOPHYHBIE IIPOLIECCH TEPEPA0OTKH HEPTH.

11. OcHOBHBIE TIPOIIECCHI TPOMBIIIEHHOH NIepepaboTKH HEYTEXUMHYECKOTO CHIPhS

12. TepmoaMHaMuKa U KMHETHKA pacnajia yriieBoJ0POIOB Pa3IMYHBIX PSIJOB M MOJIEKYISIpHOU Macchl . CBOOOIHO-
panuKanbHBIA MEXaHU3M TEPMHUYECKOTO KPEKUHTa YIIIEBOJOPO/IOB.

13. Tlosy4yeHue CBETNIBIX HEPTENPOJYKTOB TEPMHUUECKHM PpA3JIOKEHUEM OCTATOYHBIX (paKuuWii, yiydiieHue
Ka4yecTBa KOTEJIbHOTO TOIUIMBA, MTOJyYSHHE TEPMOTa30MiIsl U He(TIHOTO KOKCa.

14. Texnonoruueckoe 0OopMIICHUE IPOLIECCOB TEPMUUECKOI0 KPEKUHIa

15. Tuponu3 HedTSIHBIX GPAKIKUK ¥ Ta30 BOTO ChIPbS AJIsI MPOU3BOJCTBA HU3MIMX OJIEHHHOB M apOMaTHYECKUX
YTJIEBOJJOPO/IOB.

16. [lepepaboTka ra3000pa3HBIX U KHIKUX MPOIYKTOB ITHPOITH3a.

17. Iluposnu3 MeTaHa U ApYTUX yrieBOAOPOIOB JUIS MOIYyYSHNUS alleTHIICHA.

18. TepMoKaTaIUTUUECKUN KPEKHHT

19. Katanutnyeckuit pudopMuHT

20. 'maporeHu3aoHHbIE TIpoLiecChl B HedTenepepaboTke

HaGop yTBepKIEHHBIX DK3aMCHAIMOHHBIX OwmieToB xpaHutrcs Ha kadenmpe. Kaxmprid
9K3aMEHAIMOHHBIN OWIIET CONEpKHUT JBa TEOPETHYECKHMX BOIpoca MakchMallbHOE KOJIWYECTBO OallioB,
KOTOPOE CTY/AEHT MOKET MOJIy4YHTh 3a 3k3aMeH -40, U3 HUX 3a OTBET Ha OIUH TeopeTnueckuii Bonpoc — 20.
MuHnMaTbHOE KOMYECTBO 0asioB 3a 3k3aMeH — 0 .



MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)

HpO(bI/U_HJ/ CIIcnyaan3anus: «XHMHUYECKas TEXHOJIOTUS IPUPOIHBIX SHEPIOHOCUTENICH U YIJICPOAHBIX MATEPHATIOBY

(Haumenosanue)
Cemectp_ 7 (3a0uHast)

Y4eOHBIM IUTAHOM MO HamparieHuto mnoarotoBku 18.03.01 —Xwumudeckas TEXHOJOTHS IS
00y4aroIuXCs MPEAyCMOTPEHO MpoBeacHUE TabopaTopHbix 3aHsaTuid mo aucimmuinae b1.B.J1B.03.02
TepMuyeckue mporecchl B HedrenepepadoTke.

JlaboparopHble 3aHATHS 1O JAUCHUIUIMHE TPOBOISTCA B  CIENUaIbHO 000pYJOBaHHBIX
nmabopaTopusx C TPUMEHEHHEM HEOOXOAWMBIX CPENCTB OOYYeHHWs: IlabopaTOpHOTO 00OpyIOBaHUS,
00pas3IoB [UIsl KCCIIEIOBAHUN, METOIUUECKUX TOCOOMIA.

Llenb mpoBeaeHUs 1a0OPaTOPHBIX PadOT - MPAKTHYECKOE OCBOCHHE TEOPETUYCCKHUX MOJIOKECHHI
JEKIMOHHOTO Marepuaia, a Takke BBIpAOOTKAa CTYICHTAMH OIPEICNCHHBIX YMEHHH W HaBBIKOB
CaMOCTOSTEIBHOTO SKCIIEPUMEHTHPOBAHHSI.

KomiuiekT 1a6opaTopHbix pador
no mucaumvge 51.B.J1B.03.02 TepMmuueckue oporecchl B HedrerepepaboTke
(Haumeﬂoeanue oucyuniuHbl)
Cemectp: 7 (3a0uHas)

JlabopaTopnas padora Nel «Kapdamugnas nenapadpunusanusn
Llenv pabomei: n3BICY N3 HEPTH BICIIHE TApa(UHEI C TOMOIIBIO KapOamMuaa
Iposedenue pabomw [1nst kapOamMuaHO# ieriapadMHU3AINN B Ka4€CTBE ChIpbs 0epyT HedrsiHble Ppakimu (350-420°C).
Hagecky nemapaduuupyeMoro He(TenpoayKTa, MpeIBapUTeIbHO PacTEPTHIH B (haphopoBoii CTyNKe KapdamMua u
pactBopuTenb (OeH3uH «I'ajomay, u300KTaH, nerposerusiii 3¢up 70-100°C) 3arpyxaroT B KOOy, a B JCIHTCIbHYIO
BOPOHKY 3 3aJIMBAIOT B3BEILIEHHOE KOJIMYECTBO akTHBaTopa (anerona mim MOK).

K mépmoc-
mamy

Puc.1 - I1pubop ayst poBeneHus AenapapUHN3AINH KPUCTAUTIECKIM KapOaMUIOM ¢ MEXaHIMIECKIM IepeMEIIBaHIEM:
1- xpyrnonoHHas Tpexropias Konba; 2,6 - TepMOMETpHI; 3 — JIeNUTeNbHas BOPOHKA; 4 — MeIIIaKa; 5 — CTakaH

KomraecTBo kapbamua, pacTBOPHUTENS U aKTUBATOpa VIS JienapauHUPYEMOTro CHIPhS Pa3HOTO (hPaKIMOHHOTO
COCTaBa, a TAaK)Ke ONTHMAaJIbHBIC HAYaIbHBIE M KOHEYHBIE TEMIEPaTyphl ONbITa (KOMIUIEKCOOOpa30BaHws) MPUBEICHEI B
Tabm. 1.
Tabmmma | — JlanHble 11 npoBeAeHNs KapOaMUTHOM renapaduHI3aIN

0, a [¢}
Tpestests! BbikuNanms dpaxi, °C 3arpyska, % ( Macc.) Ha ChIpbE Temneparypa omsita, °C
kapbamuia PaCTBOPHUTEIS AKTHBaTOpa HaJaJIbHas KOHEYHast
350 - 400 120 - 150 250 - 300 10 50 25
350 - 420 150 300—400 15 60 25-30

B Teuenne Bpemenn (0ObIMHO He Oosiee 5 MHH), HEOOXOAMMOTO VISl JOCTIDKEHHS! TpeOyeMo# TeMIeparypsbl
KOMILIEKCOOOpa30BaHusl, CMECh CBIPbSl PAacTBOPUTENsI M KapOaMuga TEpPMOCTATHPYIOT IpU HENPEpHIBHOM IepemMe-



MIMBaHWH, TIOCIe Yero 1mo KarusiM (1) BBoasT akTuBaTop u3 BopoHKH. Jlanee mporecc BeayT npu 60°C 1pu OCTOSITHHOM
TIepeMeIIMBaHNN U 3aBepmaroT yepe3 30 MHUH 1mocie Hadalla KOMIUIEKCOOOpa3oBaHus (Ha4aio KOMILIEKCOOOpa30BaHHs
XapaKTepPHU3yeTCsl OBBILICHUEM TEMIIEPaTyphl PEAKIIMOHHON CMECH B PE3YIIBTATEe IK30TEPMUUECKOTO (P(hEKTa peaKInm).
Ilo 3aBepmreHnu mporecca KOMILIEKCOOOpa3oBaHMS ComepkuMoe Koobl | oxmaxkmaror g0 25-30°C m  mepeHocaT Ha
(uIBTP, OTGMIBTPOBBIBAIOT B BaKyyMe W KOMIUIEKC JABaK/IbI POMBIBAIOT pacTBOpUTENeM (Kaxaplii pa3 mo 100% macc.
Ha UCXOIHBIH KapOaMu). [IpoMBITHIIT KOMIUIEKC TIEPEHOCAT B XUMUYECKUI CTaKaH | pasiiaratoT Bojoii (mpu 80-90°C).
Ilpn pasnokeHMH KOMIUIEKCa 0OpasyloTCs JBa CIIOS: BEPXHUH — PacTBOp KOMIUIEKCOOOPA3YIOIIHX
YIIIeBOAOPOIOB (MapaduHOB) B COOTBETCTBYIOLIEM PAacTBOPHTENE M HIDKHHUN — BOJHBIN PacTBOp KapOamuia, KOTOpbHIE
pa3ieNsIIoT B JIENMTENBHOW BOpOHKE. PacTBop mapaduHOB NMpPOMBIBAIOT BOAOW JUIS yAAJICHHUS CIEOB KapOamuaa U
aKTUBAaTOpPa M OT(MIBTPOBHIBAIOT Ha JBOWHOM OymakHOM (uibTpe st ynaneHust cienoB Bogpl. OT pacTtBopa
JenapagrHAPOBAHHOTO TPOJYKTa OTTOHSIOT pacTBOpUTENb. ChIphE U MOIyYSHHBIE TIPOILYKTHI aHAIM3HUPYIOT 110 (opme,
NpUBEIEHHON B TabmuLe 2.
Obpabomka pe3yibmamosPe3ynbTaTel SKCIIEpUMEHTa 0QOPMITSIOTCS B BUIe Ta0mmiI 2, 3.

Tabmima 2 - MaTepuanbHbIi OanaHc nenapapuHU3AIIN

Bssro: macca, T %, Macc.
Cripbe 100
IomyueHo:
1.lenapaduaipoBanHas (Gpakigus
2 IMapapun
3.IMotepu
HUroro: 100

Tabnuua 3 — CBolicTBa ChIPbsI M MTOTYYEHHBIX POYKTOB
[lokasarenu Crippé Jen. macio

Temnepatypa 3actsiBanust, °C

BA3KOCTB, MM2/C
pu 50°C
rpu 100°C

JlabopaTtopHasi pabota Ne2 «Onpenesienue Boabl B HeTENPOIYKTAX)
L]env pabomei: OnpenenuTh KOJIUIECTBO BOJBI B KEPOCHHE.
Ilposedenue pabomwur Onipenenenue Bobl B HeQTH 1 HerenpoaykTax MeToaoM JnHa-Crapka
Meton Huna u Crapka Mertog /[luna u Crapka pacnpOCTpaHEHHBIM, TOYHBIA METOJ OMpeeNIeHUs
KOJIMYECTBEHHOTO CoJiepKaHus BoAbl B HePTsIX M Hedrenpomykrax. OH OCHO- BaH Ha a3€OTPOITHON NeperoHKe MpoObI
Hedr wim HedTenpoaykTa ¢ pactBoputersiMi. [Ipubop dwna m Crapka m300paxéH Ha puc. 1. (Bammanwme! OmbiT
HE0OXO/IFIMO BBITIONHATH B BHITSDKHOM IIKa(y!)

Pucynox 1 - IIpu6op [Anna u Crapka: 1 — kpyrimogoHHas koi6a; 2 — Hacanka J{uHa— Ctapka; 3 — XONOAMIEHAK
Iloocomoexa x ananusy TIpoOy HedTH wim HedTENpOAyKTa TIIATENHHO BCTPSIXHHUTE B TEUCHHME 5 MUHYT. MepHBIM
IIJIMHAPOM B YHCTYIO M CYXYIO, IIPEIBAPUTEIHHO B3BEIICHHYIO CTEKIITHHYIO KouOy | (puc. 1) momectute 3 Mt HedtH
i HeTenpoayKTa 1 g00aBbTe 5 M pacTBopuTens (Toyosna). Konby mpu nomonw nutida mprucoennHuTe K OTBOIHOM
TpyOKe 2, a K BEpXHEHW YacTH NMPUEMHHUKA-JTOBYIIKH Ha TUIH(e TPUCOeTUHNTE XOJOMWIbHUK 3. Bo w3be- xaHue
KOHJICHCAIIMH TapOB BOJIBI M3 BO3/IyXa BEPX- HUH KOHEIl XOJIOAMIbHUKA 3aKPOHTE BaTOM.

IIposedenue ananuza Coneprkumoe Kosobl 1 (HedTh uan HeQTENPOAYKT) HATPEeHTe ¢ TIOMOIIBIO HArpeBaTelsl KOJIO WK
Ha 3JICKTPUYECKOU IUUTKe. J[J1s1 paBHOMEPHOTO KHIICHUSI TIepel] Ha4aioM HArpEeBaHUs B KOJIOY TIOMECTUTE He- CKOJIBKO
kunenok. [leperoHky He0OX0IUMO MPOBOAUTH TAK, YTOOBI U3 TPYOKU XOJIOAWIIFHUKA B MPUEMHUK-JIOBYIIKY Magamu 2—4
KaIUTi BOJBI B CEKyHTy. HarpeB He0O0X0IUMO MPEKPaTUTB MOCIIE TOr0, Kak 00bEM BOJIBI B IPUEMHUKE-TIOBYIIKE (HACAIKE
Juna-Crapka) mnepecTaHeT YBEJIMYMBATBCS W BEPXHHUH CIIOH PAaCTBOPHUTENS MPUOOPETET TMPO3PAYHYIO OKpAcKy.
IIpomomKHUTETEHOCTE TIEPErOHKK JOJDKHA ObiTh He MeHee 30 MuH W He Oomee 60 mMun. Ecim Ha creHKax TpyOKH



XOJIOAWIBHUKA MPHUCYTCTBYIOT KanelIbKH BOABL, TO MX HEOOXOAMMO CTOJIKHYTh B INPHEMHHUK-IOBYIIKY CTECKISTHHOM
nano4xoi. Ilocne oxiakaeHns NCIBITYEMOro MPOAYKTa IO KOMHATHOW TeMIIepaTypsl MpHOOp HEOOXOANMO pa3o0parth.
Ecmm xonmdecTBO BOABI B MpHEMHHUKE-TOBYIIKe He Oonee 0,3 MiI M pacTBOPHTENs MYTHBIH, TO NMPHEMHHUK-JIOBYIIKY
noMernaroT Ha 20-30 MUH B Trops4yto BOY Ul OCBETJIEHUS U CHOBA OXJIAXKIAIOT O KOMHATHOM Temnepary- pol. [locie
OXJIXKACHNS TPUEMHHKA-JIOBYIIKH OTIPEAEIIUTE 00BEM BOIBI B HEM C TOYHOCTBIO JI0 OJJHOTO BEPXHETO JCIICHUS.

O0beMHyr0 00 BoIbI X, %, paccunTaiite 1o opmyIe:

X =(V-100)/Vy,

rrae V — o0seM Bofpl, coOpaBieiics B IPUEMHUKE-TIOBYILKE, MIT; Vi — 00beM He(TH WK HeTePOAYKTa, B3ITHIHN AT UCTIBITAHUS, MIL

KommaectBo Bozs! B mpuemunke-noBymke 0,03 M1 ¥ MEHBIIE CUMTACTCS CIIEAOBBIMU KOJIMIECTBAMMU.

o nomy4yeHHOMY pe3yNIbTaTy CAENATh BBIBOJIBI.

JlabopaTopHas padora Ne3 OnpenesieHue GpakIHOHHOIO COCTaBa
Lenv padbomer: TlomydeHne nokasaremneit 11 mocTpoeHws KpuBbIX neperoHok (MTK) ornenbHbIX (pakimii HedTh.
Onucanue nabopamoproti ycmanosxky CTaHIAPTHRIN armmapaT Il onpeieNieHns] (PpaKIIMOHHOTO cocTaBa (puc.3) COCTOUT
U3 CICAYIONINX JeTajeit: Koda I 1yt meperoHkr BMeCTUMOCTRIO 125 oM’ m3 TEPMOCTOMKOIO CTeKHa;uHHHHﬂg MEpHBIN 7
BMecTHMOCTBIO 100 CMS, C IIeHOM JeneHus 1 CM3; HWJIMHIP BMECTUMOCTBIO 10 CM3, ¢ nenoii genenus 0,1 cm”; crakan 10
JUISL OXJIaXIEHUs IWIMHAPA; TEPMOMETP 2 CTEKIISIHHBIA PTYTHBINA co mmkaigoi ot 0 1o 360°C c ueHoit aenenus 1°C;
KOXKyX 9; BaHHA XOJIOAWIBHUKA 5; Ta30Bast rOPENIKa WK AJICKTPUICCKHI HArpeBaTeb; acOeCcTOBast TPOKIIAIKA.

/A

D

p————— 1 |

Pucynok 1 - CrangapTHBIH armapar Uist OnpeeeHust (PPaKkIHOHHOTO COCTaBa:
1-konba; 2-TepMomeTp; 3-TpyOKa XOIOMIbHUKA; 4,6 MaTpyOKa JUTsl BBOJA M BBIBOJIA BOJIBI; S-BaHHA XOJIOIMIIBHUKA; 7- MEPHBII
IUIMHAP; 8-acOecToBast MpoKIaaka; 9-koxkyx; 10-crakan

CymHOCTS METOja 3aKmouaeTcss B reperonke 100 oM’ HCIBITYeMOro He(TerpoayKTa IpH YCIOBHSX,
MPEIyCMOTPEHHBIX CTaHAapTOM. IIpy OIleHKe HCIIapsSeMOCTH pPa3IMYHBIX TOIUIMB ONPEACISIOTCS, 32 HEOOJBIINM
WCKIIIOUYCHHEM, OJMHAKOBBIE  XapaKTepHbIE TOYKM (DPAKIMOHHOTO COCTaBa: TeMIlepaTypa Hadaja IepEeroHKH,
Temneparypa neperonk 10, 50, 90% u koHeuHast TeMIeparypa NEpEroHKH.

Ornpenenenre (HPaKIMOHHOTO COCTaBa MPOBOIUTCS HPH aTMOC(HEPHOM IABJICHHH C IOMOIIBIO CHEHaIbHOTO
armapata. PasgenurtenbHas CHOCOOHOCTh 3TOTO ammapara OYeHb HEBEINIMKA, MOSTOMY pe3yJbTaThl PasTOHKH B
3HAYMTENILHOH Mepe 3aBHCST OT pa3MepoB OTIENBHBIX YacTell NMprOopa, KauyecTBa €ro cOOpPKHM M OT YCJIOBHH camon
MeperoHky. st MoTy4YeHus! yIOBIETBOPUTEIHHON CXOMUMOCTH PE3y/IbTaTOB MPUMEHSIOT CTaHIApPTHYIO anmapaTrypy M
CTPOTO COOTIOAAIOT METOAMKY OTPECTCHHUSI.

Memoo nposedenusi sxcnepumenma IIpoObl HeTENPOAYKTOB, COAEpKAIME BOAY, JJIS WCIBITAHUS HENPHUIOJHBI.
HedrempomykTel ¢ TemrmepaTypoil Havana KuneHus Hwke 66°C, comepikaimiue Biary, He o0e3BoxuBaror. J[is
MIPOBE/ICHUS UCTIBITAHHA OepyT APYTYIO Mpoly, B KOTOPOit OTCYTCTBYET B3BEIICHHAS BOJA.

Hedtenponyktel ¢ TemrepaTypoil Hadanma kuneHuss 66°C W BbIle, cojlepikaiiee Biary, 0O€3BOKHBAIOT
BCTpSIXMBaHHUEM C OE€3BOJHBIM CYJIB()ATOM HATPUS WIM JPYTHMM COOTBETCTBYIOIIMM OOE3BOXKHBAIOLIMM PEarecHTOM U
OTIETSIOT IPo0yY OT ocymmTeNs AekanTanueil. [Ipody OeH3MHOB NpeaBapHUTEIFHO OXJIAXKAAIOT JI0 TEMIIepaTypsl oT 13 1o
18°C, aBHallMOHHBIX KEPOCHHOB W JIU3EJBLHOr0 TorumBa - oT 13°C 1o Temmneparypbl OKpysKaromien cpebl. 3aroaHsIoT
BaHHY XOJIOJMJIbHHKA TaK, YTOOBI €ro TpyOKa OblIa MOKPHITa OXJIAXK/IAIOIIMM areHTOM (KOJIOTBIH Jiel, BOAA, JIe]l C COJIBI0
u jap.). Temnepatypa oxnaxmatomieii 0anu goikHa ObITE 0T 0 10 4°C st 6er3uHOB M 0T 0 70 60°C i aBHAIIMOHHBIX
KEPOCHHOB M JM3eBHOr0 Tommisa. Ormepstor 100 cM® mpoGhl MEpHBIM LIIHHIPOM M MEPEHOCAT ed B KOOy s
MIEPETOHKHM, COOMIoIast Mepsl HPEJOCTOPOKHOCTH JUIS TOTO, YTOOBI JKMAKOCTH HE IOMaja B MAPOOTBOJHYIO TPYOKY.
TemnepaTypa MepHOTO HMIHHAPA 10KHA OBITE OT 13 10 18°C s GensunoB, 1 0T 13°C 10 TemIiepaTypbl OKpy>Karomen
CpeIsl - T aBUALTMOHHBIX KEPOCHHOB M IM3ETIHHOTO TOIUTHBA, a TEMIIEpaTypa Kool ¥ TepMomerpa - oT 13 no 18°C s
OCH3MHOB, M HE BBIIIEC TEMIIEPATyphl OKPYXAIOIIEH Cpeapl - A1 aBUaKEPOCHHOB M JAW3TOILIMB. TepMOMETp C IUIOTHO
TpusIeraromieii mpoOKoW yCTaHABIMBAIOT B TOPIIOBHHY KOJIOBI Tak, YTOOBI MIAPUK TEPMOMETpPA PACTIOaraics Mo LEHTPY
TOPJIOBMHBI M HIDKHUI KOHEI| KalWiuisipa HaXOAWICsS Ha YpOBHE CaMOil BBICOKOM TOYKM HVDKHEH BHYTpPEHHEH CTEHKH
MIapOOTBOTHOM TPYOKH.

KonOy ¢ mpoboii ycTaHaBIMBaIOT HA MOJCTABKY U COSOMHSIOT C TPYOKOH XOJIOAMIILHUKA IPU HOMOIIN MPOOKH,
yepe3 KOTOPYIO NMPOXOJHUT IapooTBojHas TpyOka. KosOy ycraHaBIMBAaIOT B BEPTHUKAILHOM IOJIOXKEHHH, NPH TOM
MapoOTBO/HAS TPYOKa BXOOUT B TPYOKY XOJOJWIBHMKA Ha paccrostHue 25-50 MM. MepHbIil LUWIMHIP, B KOTOPOM
M3MepsUIA Npo0y Uil UCHbITaHus, Oe3 BBICYIIMBAaHHS HOMENAIOT B OaHio (crakaH 10) M cTaBAT MOj HWXKHUI KOHeNl



TPYOKH XOJOAMIBHUKA TaK, YTOOBI KOHEIl TPYOKH ObLT OMYIIIEH IT0 TISHTPY IHIMHApA Ha 25 MM, HO He Hike oTMeTkr 100
cv®. Temmeparypa Cpelbl, OKPY)KArouleil MepHbIii IHIMHIP, NOMDKHA ObITh Ui OcHsuHOB oT 13 o 18°C, ms
ABHALIOHHBIX KEPOCHHOB M IM3EIBHOTO TOILTHBA - Ha 3°C BBIIIIE TEMIIEPaTyphI IPOObI, TOATOTOBJICHHON JIsI TIEPETOHKH.

YpoBeHb KHUAKOCTH B OaHe LTS IIIMHIPA TIOIEP>KUBAIOT 10 OTMETKH He MeHee 100 eM?. Hunuunp HakpbIBarOT
KyCKOM (DMIbTpOBanIbHOM OyMmard WM aHAJOTHMYHBIM MaTepHalioM, KOTOPHIH JOJDKEH IUIOTHO IIPWIETaTh K TpyOKe
XOJIOAMIbHAKA. [locie moAroToBKY ammapara I MEPErOHKH 3aMMCHIBAIOT 0apOMETPHUUECKOE JABICHHE M HAYMHAIOT
paBHOMEPHO HarpeBaTh KosiOy. Harpeatot po0y B KosiOe 1711 TIEPErOHKH TaK, YTOOBI IIEPHOJT BpEMEHH MEXX/Ty HauajloM
Ha4yaJIOM HarpeBaHMsl M TEMIIEpaTypoi Hauajla KMIEHHs! COCTaBILI il OEH3MHOB OT 5 10 10 MUH, 111 aBHAIIMOHHBIX
KEPOCHHOB W JIM3EJILHOTO TOIUIMBA OT 5 10 15 mMuH. Temneparypy, Ipu KOTOpPOW B MEpHBIN IWIIMHADP MaaaeT IepBast
KaIulsl, OTMEYaloT KaK TeMIeparypy Hadajla KUICHUsS M CTaBAT IWUIMHIP TaK, YTOObI KOHJEHCAT CTEKal 110 CTEHKE.
PerynupyioT HarpeB Tak, 4TOOBI CKOPOCTb [IEPEFOHKH OT 5%-HOro OTIOHA [0 TOIy4eHHs 95 CM° OTrOHa OblIa [T BCEX
IPYII TOIUIMB OT 4 110 5 cM*/MHH. 3aIHCH Pe3y/IbTATOB ONpeeneH:s! (PPAKIHOHHOrO COCTABA IPOBOST B COOTBETCTBHH
C TeXHWYECKUMH YCIIOBHSAMHM Ha JAaHHBIN NPOIYKT. 3alMCBHIBAIOT TEMIEpaTypy Hadala KUIICHHUS, TEMIIEpaTypy KOHIA
KHUIICHUS], TIOKa3aHHUs TEPMOMETpa MPH KakaoM kpatHoM 10 %-HoM otrone B uHTepBaie ot 10 1o 90% BKIIOUMTEIBHO.
Ecim mpm meperonke Ttemmeparypa momHmMaercs o 370°C wmmm HaOmomaeTcs pasjiiokeHHe MPOOBI, HAarpeBaHHE
MPEKPAIIAIOT U [0 Mepe 3aIl0HEHNS IIMIIHH/Pa KOHAESHCATOM 3aIliChIBAIOT €r0 00BEM C MHTEPBATIOM 2 MUH 10 T€ TI0p,
MOKa J[Ba IOCIEAOBATENBHBIX W3MEPEHHS HE [aayT OJMHAKOBBIX pPE3ylbTaToB. 3MepstoT 00beM KOHZIEHcara,
3aIMCHIBAIOT €r0 3HAUYCHHE Kak 00beM OTroHa (BbIxozaa). Ecim HopMmupyeTcst TemriepaTypa KOHIIA KUIICHHS, TO Harpes
BEIYT JIO TeX IOp, MOKa PTYTHBIH CTOJIOMK TEpMOMETpA HE OCTAHOBHTCS HA HEKOTOPOW BBICOTE, a IOCIIE 3TOr0 HAYHET
OITyCKaThCsl. MakCUMaNbHYIO TeMIIEpaTypy, MOKa3aHHYIO0 TEPMOMETPOM, 3aIMCHIBAIOT KaK TEMIIEPATypy KOHIIA KHIICHHUSL.
Bpewmst ot obpa3zoBanus 95 cM® OTrOHa /10 KOHI[ KHMIICHH IOIDKHO OBITh OT 3 10 5 MuH. I1ocie OXIaKAeHHs KOIObI
COZICPIKMMOC BBUIMBAIOT B KOHJICHCAT, CO6paHHbII>i B NWIMHAP, U AJAOT CT€Yb OO0 TEX IOpP, MOKa 06’beM B MCpHOM
IWIMHAPE He Oy/leT yBEeIMYMBATHCS. 3alMCHIBAIOT 3TOT O0BEM KaK BOCCTAHOBJICHHBIH 00mmMi oObem. Jlomyckaercs
M3MepATH 00BEM OXJIKICHHOTO OCTATKA B KOJIOE, CITMBAS €ro B IAIMHIP C IieHoM nererue 0,1 cM®. 3a BOCCTAHOBIICHHBII
o0mmii 00beM INPUHIMAIOT CYMMY 3HAUCHHH YCTAaHOBJICHHOTO OOBEMa M BBIXOJA KOHZAEHCAaTa B IpoleHTax. Jlmsa
BBIYUCIICHUST 00bEMa IOTeph BBIUUTAIOT 00mmi oObem ortrona u3 100. 3HadeHns Bcex OOBEMOB B IIPOLCHTAX
3alMCHIBAIOT C TOTPEIIHOCTRI0 He Oomee 0,5, mMoOka3aHWS TepMOMeTpa C MOrpemHocTeio He Oomee 0,5°C, a
BapoMeTpIUecKoe JaBIeHHe ¢ MOrpenHocThio He Gonee 0,0510° Ia (0,38 mm.pr.cr.). TIpH JaBICHHH BBIIIE MM HIDKE
101,310° ITa (760 MM.pT.CT.) BBOIST IONPABKY Ha GAPOMETPHUECKOE NABICHHE K KAKIOMY TOKA3AHHMIO TEPMOMETPA.
[Monpagky (C)°C Berumcsiror 1o popmynam (1) v (2) wim ucnonb3yoT AaHHbIe TalI. 5.

C=0,00009 (101,3.103 -P) (273 +1tp), (I)
C=10,00012 (760 — P;) (273 + 1), 2

rae P - Gapomerpuueckoe JaBieHre BO BpeMs HCTIBITaHus, [1a; Py - GapoMeTprdeckoe TaBieHre BO BpeMs UCIIBITAHMS, MM.PT.CT.;
to - HabmomaeMble mokasaHus TepMomeTpa, °C.

CkoppekTupoBaHHyto Temnepatypy okpyrsitoT 1o 0,5°C. Ilocie BHeceHMsT B TIOKa3aHUsI TEPMOMETPA TOMPABOK
Ha 0apOMEeTPUYECKOe TABJICHUE 3aIMCHIBAIOT TEMIIEPATyphl Hauasla 1 KOHIIA KUTIEHHsI, OCTATOK, OCTaToK 1 notepu; 10%-
HBIH OTrOH (0OBEMBI OTOTHAHHOT'O IPOJYKTa) U COOTBETCTBYIOLIME MM TEMIEpPaTypbl 0e3 JaIbHEWIINX BBIYMCICHHH.
PesynbraTel cBOIAT B Tabnwiry 1(/171s1 Kaxa0r0 HETENMPOIyKTa OTeTbHAS TabauIa):

Tabmmma |
VM H.K 10 20 30 40 50 60 70 80 90 K.K
T,°C
IporieHTHBIN OTrOH OCH3MHA COCTABIIAET %
Ocrartok %
[otepu %

[lo nomy4eHHbIM TaHHBIM ITOCTPOUTH KPUBbIE NCTHHHBIX TeMnepatyp kurnenus (MTK) u cienars BEIBOIEL.

JlaboparopHasi padora Ned4 JleamysibrupoBanue HepTu
OcnosHas yenw 1abopamopHoti pabomsl: BEIOpaTh ONTUMATBHBIN I€3MYNIBraTop IS MPEICTAaBICHHOTO THIIA He(TH.
Jlononnumenvnuie yenu 1a60pamopHoi pabomul:
- OOBSICHUTD COCTaB 3MYJICUU
- Onucarp nporecc 00pa3oBaHUs IMYIbCUH
- OOBSICHUTD OCHOBHBIE PUHINIIBI OYUCTKU SMYJIbCUH
- [lepeuncnuth OCHOBHBIE CBOMCTBA JIEIMYJIbraTopa
- OOBSCHUTD, KaK MPOBOJUTCS OYTBUIOUHBIN TECT IS BEIOOpA 1eIMyIbraTopa
Bgeoenue Hed1s m00BIBacTCSl Ha GONMBIIMHCTBE HEMTSIHBIX MECTOPOXKICHUH C COIEpKaHUEM BOZBL. JTa BOJA, KOTOpas
MOJKET COCTaBJISATh OYCHb OOJIBIION MPOIIEHT OOIIEro MPOU3BOJICTBA C MMPOMBbICIIA, MOMKET CIIY>KHTh TIPUUUHON MHOXKECTBA
npobeM. DTUMHU TPOOIEeMaMHu MOTYT OBITh:
Koppo3ust - BeipaboTaHHas Boja 04eHb colieHHas. Eciu Boga octaercs B He)TH, TO OHA MOXKET ITPUBECTH K
KOppO3uu TpyO, anmapaToB U IPyroro 000pyaoBaHusI.
O0pa3oBaHne HAKWIM - COJIM CHAa4ajla pacTBOPSIOTCS B BOJAE BHYTpHW pesepByapa. [lo mepe uM3MeHEHUs
YCIIOBUi, NpU BBIPAOOTKE 3TOH BOJBI, COJM MOTYT OCECTh B BHJE TBEPHABIX TEI. JTO B CBOIO OYepelb MOXKET
YMEHBIINUTH TUaMeTp TpyO, 3aKyHOPUTH COCYIbI U 000pYJOBaHHE M IPUBECTH K IIOTEPE NPOU3BOIUTEIEHOCTH.



TpancnopTupoBka - HepTh OyAeT TPAHCIOPTHPOBATHCS C MMPOMBICHIA TI0 TPYOOIPOBOAY WM TaHKepoM. B
MOOOM ciTydae, colepikaHrue BOJBI B HEPTH OYIET CIY)KHTh MPUIMHONH MHOTHX TpoOsieM. Boga B TpyOompoBoae
OCTaBIIET MEHBIIE IIPOCTPAHCTBAa MJIS MEpeMEIleHNs] HeTH ¥ NPUBOAWUT K CHIDKCHHIO 3(QeKTHBHOCTH
TpyOomnpoBoma. Boma, koTopas moctynmaer Ha HedrenmepepadaTbBaOMIA 3aBOM, MOXKET MPUBECTH K CEPHE3HBIM
HapyIIeHUSIM B TIPOIlecce MEPErOHKH. TaHKephl HE MOTYT MPHHATH TPy3 C COAEp)KaHHEM OONBIIOrO KOJIMYEeCTBa
BOJIBI.

Jnst mpenoTBpallieHusl OMUCAaHHBIX NpoOJieM, Boja OTAENseTcs OT He(TH Ha caMOM paHHEH cTaaud.
[lepepaboTanHas Bojia 3aTeM IIPOXOJUT MPOLECC OUUCTKHU TIEpe]] ee YTUIIN3alHei.
Omynvcuu - Hx Ipupoda u Obpazosanue HedTh U Bola He cMeMBArOTCS. Eciin Mbl OynieM B30aNThIBATH HEPTH U BOIY
B OyTBUIKE M 3aTeM IO3BOJMM MM OTCTOSTH, TO IPOW30HMIET CleAyrollee: BOJa OCSAET Ha JHe OyThUIKE W He(Th
BCILIBIBET Ha MOBepXHOCTh. Korna /Ba Buaa >KUAKOCTEH HE CMEIIMBAIOTCS, TO MBI TOBOPUM, YTO OHH HECOBMECTUMBIL.
Onnako, He(Th M BOJIa MOTYT IEpEMEILAThCs TIPU ONpeJIeTICeHHBIX 00CTOSATEILCTBAX. JTO MPOUCXOAUT, KOT/ia OJJHA U3
JKHJIKOCTEH paccerBaeTCs B BUJIE MaJICHBKHX Karlellb 4epe3 IPYTYIO ¥ CTaOMITH3HPYETCSL.

T. 0. 3MynmbCHS - 3TO CMeCh NIBYX JKHAKOCTEH, KOTOpble OOBMMHO He cMmemmBaroTcsa. OnHa W3 SKHAKOCTEH
JCIICPTHPOBAHNE B JAPYroil B BUAE MaJeHBKHX Karellb M CTAaOWIM3HpOBaHA TPETHHM BEIICCTBOM, HAa3bIBAEMBIM
SMYIIBTaTOPOM.

B HedremoObBaromel MPOMBIILUICHHOCTH JBYMS HECOBMECTHUMBIMH JKHIKOCTSMHU SBILIFOTCS He)Th W BOJA.
JIro0ast 113 HUX MOYKET pacCeHBATHCS B Npyroil. Camoii 00BIYHOM, OTHAKO, SBIIIETCS CUTYAIHS KOTa BO/IA PACCEHUBACTCS B
He(TH. DTOT MpoLecc U3BECTEH Kak MYJIbCUsl Bojibl B Hedru. Karnm paccenBaeMoi BO/IbI M3BECTHBI Kak JMCHEPCHAS
W npepbiBucTas (aza. Hedtb BokpyT Karenb SBIsIETCS IUCIEPCHOHHON HIIM HENMPEPBHIBHOI (a3oid.

Co3z0anue smynvcuu JIBe KUAKOCTH, HEPTH U BOjIA, OyIyYH B YUCTOM COCTOSIHUM HE MOTYT 00pa30BaTh dMYJIbCHI0. Eciu
MOMECTUTh UX BMECTE B OIHY €MKOCTh, TO OHH IIOCTaparoTCs HAWTH yCIOBHE, KOTOpas JacT UM HaWMEHBIIYIO IUIOIMAIb
COIIPUKOCHOBEHHSI MEXIy CO0OW. DMyJbraTopbl Bcerna NPHCYTCTBYIOT B cocTaBe chlpod HedrH. OHH copepikar
CIIMYIOIINE BeIIecTBA: ac(albTHHBI - pa3iWdHbIC CMECH Cephl, a30Ta, KUCIOpOMa, M T.II.; CMOJA; OpraHHICCKIe
KHCIIOTBI;, METAJUTITYECKUE COJIH; WIT, TIIMHBI K MHOTOE JPYToe. DTH BEMIeCTBA H3BECTHHI KaK MOBEPXHOCTHBIE AKTHBHbIE
BeIllleCTBA M 5TO O3HAYAeT, YTO OHM CKJIOHHBI K M3MEHEHHIO ITPHUPOIBI B3aMMOICHCTBHS MEXKTY KAIULIMH BOIBI U
He(ThI0. DMYIBraTop, KOTOPHIN MPUCYTCTBYET B HE(TH, IIEPEMEIIACTCS K MOBEPXHOCTH KOHTAKTA M CKAIUTUBACTCS TaM.
OMymbratopsl 00pa3yroT TMperpagy MexAy KammiMd Boasl U HedThio. OHH 00pa3yloT 00O0JOYKYy BOKPYT KaxKmou
KaTeJIbKH, KOTopas IPEJOTBPAIacT UX COSIUHEHHE.

*YCcTOIYMBOCTE 3MYJILCHH - U3MEPEHHE €T0 CONPOTUBIICHHUS, KOTOpast pa3fessieTcss Ha OTAeIbHbIe KOMIIOHEHTHI
HeTH M BOABL. MOXKHO Ha3bIBaTh 3MYJILCHIO IUIOTHOW (TpYIHO pa3ieinTh) Wi ciiaboi (erde pasmenuth). Takoe
COCTOSIHHE DMYJIbCHH 3aBHCHT OT psiia (DAKTOPOB: KOJMYECTBO BOJIBI, BS3KOCTh HE(TH; THIl AMYJIbraropa; BO3pacT
SMYJIBCUH; pa3Mep Karelb BOBI
Hpunyunvr Obpabomru Imyavcuu Ilo Teopun, ecay 3MyIIbCHS HEONIPEAEIEHHOE BPeMsI HaXOJUTCSA B COCYy/E, B KOHIIE
KOHIIOB, OHa pa3/enuTcs Ha BoAy U HedTh. Karm Bospl OyIyT NPOXOAUTh CKBO3b HE(Th 1 00pa30BBIBATH CJIOI BO/IBI Ha
mHe cocyma. Ha camom nerne, mporecc OcemaHus SBISIETCS OCHOBOW BCEX CHCTEM OO0pabOTKH SMYIbCHU. Bpems,
HEe0o0XOIIIMOE IS 3TOTO TIPOIlecca MBI Ha3biBacM BpeMeHeM oceqanus. K coxxalieHpro, B He)TeTOOBIBAIOIICH OTpacin y
Hac HET BOSMOKHOCTH JIOITYCKATh 3TO BPEMsI, TO3TOMY, JUIS Pa3IeIeHHs IBYX KUIKOCTEH B SMYIIECHA U MIX OCETAHUS MBI
JIOJDKHBI HICKYCCTBEHHO YCKOPATS Tporiecc. MBI MOTIIH OBI TOMIPOOOBATH 3TO CAETATh I TOTO, YTOOBI PEIIUTh MPOdIeMy
1o 00pabOTKE AIMYJIBCHH, €CITH MBI CMOJKEM JOCTHUTHYTH CIICIYIOIIETO: CHU3HUTH BS3KOCTh HE()TH; YBEIUYUTH Pa3HHUILY
TUTOTHOCTEW BOJIBI M HE()TH; 3aCTABUTH KAILTH BOJIBI COSTUHUTHCS VI YBEIMUYCHHS Pa3MEpOB KarlTeH

IIpumenenne Temna. Ha camoMm perne, HarpeBaHnue SMYJIbCHH TIOMOXKET BaM BBITIOIHUTH HE TOJIBKO IYHKT 1, a
TaKoKe MyHKTHI 2 U 3.

IIpumeHenne 3jexkTpuyectBa OOpaboTka 5SMYJIbCHM 3JIEKTPUYECTBOM SIBISICTCSl TIONBITKON  BBI3BATh
00BbEIMHEHNE KATIeNTb BOJIBI.

XOTS KaK TeIulo, TaK M DJIEKTPUYECTBO HIMPOKO TPUMEHSIOTCS B IIpoliecce OOE3BOXHMBAHUS, OHH PEIKO
MCIIOJIB3YIOTCS caMU 110 ceOe. UToOB! yCKOPUTB 3TOT HPOLIECC B IMYJIBCHIO JOOABIISIOTCSI XUMHYECKHE PeareHThL.

IIpnmenenne Xumuyeckux Pearentos J[00aBieHHe XMMHYECKUX PEarcHTOB B OMYJILCHIO TIOMOTAeT BHI3BaTh
o0BbeMHEHNE Karelb BO/bl. XMMHYECKHUE PeareHThl BHIONHAIOT 3Ty 3a/1ady, paspbiBasi IUICHKY, OKPYXXAIOIIYI0 KaIlld
BOABL. UTOOBI 3TO ceNlaTh XUMHUYECKHI peareHT JOJDKEH MONAacTh Ha JIMHHIO pasfiena MexIy He(Thlo W BOAOW. 3areM
XMMHYECKUH peareHT JI0JDKeH coOpaTh BMECTE JIOCTATOYHOE KOJMYECTBO Kaleslb BOABI Ul MX oObenuHeHus. Takoit
nporiecc coopa HazpIBaeTCs (PIOKYJIAIMEN.
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Kpome TOro, XmMudeckwii peareHT HOJDKEH OBITH CIIOCOOCH WCKIIOYHTH TBEpIBIC YACTHIEI M3 JaHHOTO
B3aMMOJICHCTBHS M YOAJMTh UX BMECTE C OTHENEHHOM BOJOH. XUMHYECKHE pearcHThl, KOTOPBIC CIIOCOOHBI BBIIOHSTh
TaKWe 3a7a91 Ha3bIBAIOTCS AeIMYJIbIaTOPAMH.

[IpakTrdecknn HE BO3MOXKHO HAWTH OTHO XMMHYECKOE BEHIECTBO, KOTOPOE MOIJIO OBl BBITIONHATH BCE OTH
(yukmmm. [ToaToMy, He3MyIBraTopsl SIBIAIOTCS KOKTSIIISIMU U3 pa3HbIX XUMHYECKHUX BEIIECTB, KOTOPBIC CMEITUBAIOTCS
JUTSL TOCTIDKCHUSI HAMITYYIeTo pe3ysibTaTa B 3aBUCHMOCTH OT THITa 00padaThIBaeMOI IMYIIbCHIL

Bri6op leamynbraropa

TTono06HO GoJTBIIOMY Pa3HOOOPA3HIO THIIOB HE(PTH CYIIECTBYET OOJIBIIIOE Pa3HOOOPA3UE TUIIOB JICIMYJILIaTOPOB.
Jlns ompenen€éHHOro THUMA SMYJIBCHMH HEOOXOMUMO BbIOPATh COOTBETCTBYIOIIMN JEIMYJIBrarop, 4ToObl 00ECIICUUTH
ONTHMAJIBHYIO JICTHIPATAIIHIO.

Bei0op nesmynbraropa 3aBHCHT OT psia (paKTOPOB BKIIFOUANOIIMX CIICAYIOIICE: THIT MPOM3BOIMMOM CBHIPOM
He(TH; CBOICTBA U COCTAB IUIACTOBOM BOJIBI; THII MPOIIECCa ETUPATAIINN; MECTO 3aKaYKH XUMHUECKOTO pearcHTa;
TEeMIIepaTypa; WCIOJIh30BAHNE IPYTUX XUMHUYECKUX BEMISCTB, KOTOpPBIE MOTYT BCTYIHTH B PEaKIHIO C
JIEIMYIIBTaTOPOM.

Korza u3BecTHBI BCe AaHHBIE O TUITE HEPTH U CBOWCTBAX IDIACTOBOM BOJIBI, MOXKHO CY3UTh KPYT TIOHCKa HanboIee

3¢ QEeKTHBHOTO IeIMYyIbratopa. BpIOMpaeTcs dYacTh JEeIMYJIBTHUPYIOIINX BEIIECTB, IPEIaraéMbIX ITOCTABIINKOM,
KOTOpbIe OyIyT TpOBepeHa B TIOJIEBHIX YCIOBHUsX. Hambonee pacmpocTpaHEHHBIM BHIOM TECTHPOBAHHUS SBISCTCS
OYTBHIJIOYHBIH TecT MPos.
Obopyoosanue 3 1wmT. KaauOpPOBaHHBIX OyTHUIOK. OHH TMOXO0XKH Ha MEIMIUHCKHE KOJIOBI C TIPaIyUpOBKOW B
MwnmanTpax (M) 20 MU MINPHI, ¢ HMOMOUIBI0 KOTOPOTO MOXHO OTOOpaTh TOYHOE KONWYECTBO 3MYIJIBCHH.
I'panyupoBantbie MUKpornunetku ¢ aeneHussMu mo 0,1 mut. Mcmonb3yroTes i1 TOYHOTO TO3HPOBAHUS OYCHB
MaJIeHbKUX O0BEMOB JIeaMYNbrUpylolero BemiectBa. CTEKISIHHbIE IINPHIBI cO mKanod o0béMoM 50 u 100 mi.
Bonsinas 6aHs ¢ TepMocTaTHYECKUM KOHTpoJieM. LeHTpudyra ¢ rpagyupoBaHHBIME MPOOUPKaMU HIEHTpU(yTru. D10
MeXaHU3M, KOTOPBII BpamaeT onpeae€éHHOe KOIHMYECTBO MPOOUPOK Ha Oonbmioi ckopocTh. LleHTpoOexHas cuna,
BO3CHCTBYIOMass Ha 00pa3lbl B MpoOupkax, pasgenser Hed@Ts u Bomay. llepememmBaromiee yCTPOHCTBO. DTOT
MeXaHU3M B30alTBIBaCT O0paslbl SMYIbCHUH, MTOMEHIEHHBIE B KamuOpoBaHHBIe OyThulkH. (MIHOTIA B TOJEBBIX
YCIOBHAX OYTBUTKU BCTPSXHUBAIOTCS PYKAMU).

Kpome mepedncieHHOTO 000pyI0BaHUS HEOOXOMUMBI JEAIMYIIBIHPYIONINE BEecTBa U pacTBOpUTENH. OOBIMHO
JICOMYIBTUPYIOIINE BEIIECTBA HCIIONB3YIOTCS B Pa30aBICHHOM COCTOSIHMHM Ha3biBaeMOM pacTBop. OObraHBI 5%
pacTBOp MpuUrOTaBNMBaeTcs MyTéM cMmemuBanus 0,IMJI.  KOHIEHTPUPOBAHHOTO JAesMydbraropa ¢ 1,9 wiL
JIeOMYIBTUPYIOIIETO PACTBOPHUTEISL.

Topsoox Tecmuposanus 6 nabopamopuu.

- B mogxomsimuii koHTeHHEP 00BEMOM MUHMMYM 0,5 muTpa momectute 75 M. HedTH U 75 Mi1. Bombl. J{ist
JIOCTIDKEHUSI COCTOSTHHS AMYJIBCHH HEOOXOJUMO MHTEHCHBHOE IEPEMENINBAaHUE, U 3TOTO CMECh NEepEeMENINBAIOT
MIpY [IOMOILM anmnapaTa ¢ MEeaJIKON B TeUeHUH 15 MUH.

- [ToyueHHyI0 POOY 3MYIBECHH, KOTOPYIO IDTAHUPYETCS MOIBEPTHYTH 00paboTKe, HEOOXOIMMO pa3uTh B
TpH KaJduOpyeMble OYTHUIKH 10 50 MJI B KaXKIYIO

- [IpomapkupyiiTe OYTHUIKH JaHHBIMHE O THITE AEIMYIbraTopa U MCIOIb3yeMOM KOJIHICCTBE

- lo6aBbTe AEIMYIBraToOp B JBE M3 TPeX OYTHUIOK, B TOYHBIX KOJUYECTBAX UCIIOJB3YS MHKPOIUIETKY (B
Tperelt OyThUTKE IPOBOAMUTCS] KOHTPOJIBHBINA TECT - O€3 IeIMYIILraTopa)

- 3aKpyTUTE KPBIIIKK OYTBHIJIOK B YOSIUTECH, YTO OTCYTCTBYET yTeUKa

- BsOosnradite OyTBUIKM B TEYEHHH BPEMEHH, COOTBETCTBYIOIETO HWHTCHCHBHOCTH B30aNTHIBAaHWA Ha
IPOMyJacTKe

- Yepes onpenesieHHBIE IPOMEKYTKH BPEMEHH 3aIMCHIBAlTe KOIWIECTBO OTAEICHHONW BOJIBI U SMYIBCHH

- 13 OyTBUTOK C MMOMOINBIO IITIPHIA YAAIHTE HE(PTh B 00beMe 5 MII. HaJ MOBEPXHOCTHIO paszena HepTH U
BOJIBL.

- C stumu npobamu He()TH TPOBECTH TECT HA IEHTPUQYTre, YTOOBI OMPEICIUTh KOJTUYECTBO OCTATOYHOM
BOJIbI B HEPTH



- 3amosHUTE TIpoOupku neHTpuyru Ha 50% pacTBOpUTENEM, HAPUMEP KCHIIOJIOM, 3aT€M 3aIOIHUATE UX
1o 100% smynscueit

- B36ounraTh 3TH MPOOHUPKH, YTOOBI TIIATEIEHO CMEMIATh UX COIEPKIMOE

- [lepememmBaTh 3T TPOOHPKH B TedeHne 10 MUHYT

- OnpenenuTh CollepKaHue OCTATOYHOM BOJIBI B HEPTH
- 3anmcate oOmee copepkaHue BOIBI. TakuM 00pa3oM, MOTydeHbI JaHHBIE, KOTOpPbIE MOXKHO HCIONB30BaTh IS
CpaBHEHHS! TECTUPYEMBIX JIEIMYIIbTUPYIOLINX BEIIECTB.
- Crienathb BBIBOJ O MIPOJIENIAHHOM JTabopaTopHOi padoTe.

Kpumepuu oyenxu nabopamopuvix pabom @ cemecmpe

Kpumepuii oyenxu bann
(3a évinoinenue 00HOIl 1a60PamopHoll padomut)

JlaGopatopHast paboTa OTIMYAETCS MOCIEAOBATENFHOCTHIO, TIPABIIIBHOCTHIO TOITYIEHHBIX
pe3yiabTaTOB, BBIBOJOB. lIpyM OTBeTe Ha BOMPOCHI CTYAEHT JEMOHCTPUPYET XOPOIIYIO

CTETEHb BIIAJICHUS TPEICTABICHHBIM MatepuanoM. OTBeThl (OPMYIUPYIOTCS aprymeH- 25
THpOBaHHO. OTCYTCTBHE OIMIMOOYHBIX OTBETOB.

JlaGopatopHast paboTa OTJIMYAETCs MOCIICAOBATEILHOCTHIO, MPABIIBHOCTHIO MOTYUYECHHBIX
pC3YHLTaTOB, BBIBO/IOB. HpI/I OTBCTC Ha BOHpOCI)I CTYZ[CHT JaeT J0CTaTOYHO HOJ'IHI)If/i OTBCT, 20

C HapyILICHUEM IIOCIJICIOBATEIbHOCTH M3JIOKEHUs. ECTh HEOOMBIION MPOLEHT OMIMOOYHBIX
OTBETOB.

JlabGoparopHass paboTa BBINONHEHA C TPYOBIMH OHIMOKAaMHM, TOJYYCHHBIC PE3yJbTaThl
3HAQUUTENIbHO OTIMYAIOTCS OT WMCTUHHBIX. Y CTYIEHTa OTCYTCTBYET YETKHH OTBET Ha 15
THIOCTaBJICHHBIE BOIIPOCHL

JlabopaTtopHast paboTa He BBITIOTHEHA. 0




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)

HpO(bI/U_HJ/ CIIcnyaan3anus: «XHMHUYECKas TEXHOJIOTUS IPUPOIHBIX SHEPIOHOCUTENICH U YIJICPOAHBIX MATEPHATIOBY

(Haumenosanue)
Cemectp_7 (3a0uHasi)

KoMmnuekT 3apanuii ajisa KOHTPOJ/IbHBIX paﬁoT

o qucuumivge 51.B.J1B.03.02 TepMmudeckue nporecchl B HedrernepepadoTke
(HaumeHoB8aHUe OUCYUNIUHDBL)

Kontpoasnas padora Nel o remam Ne 1-6

1. Bgeoenue

1.1 Ha3oBuTe OCHOBHBIE UCTOUYHHMKU MIPUPOJHOTO MHOTOTOHHAYKHOTO CBHIPBS ISl HPOMBIIUICHHOCTH
OPraHMYeCcKOro CHHTE3a.

1.2 Ha3oBuTe YpOBEHB I'OZ0BOM JOOBIYM OTCUSCTBEHHOW HE(TH, UCKOMAEMbBIX YIJICH M IPHUPOIHOTO
rasa.

1.3 Packpoiite npo0eMy ChIpbsi B 00CTaHOBKE UCTOIICHHS IPUPOIHBIX PECYPCOB.

1.4 CoBpemeHHBIC TIPOOJIEMBI POCCUICKOH HedTernepepaboTKu.

1.5 lepcnexTuBsl pa3ButHst HeprerazonepepadaTsIBaIONICH U HEPTEXUMITYECKOH TPOMBIIIIIEHHOCTH.

1.6 OG30p HedTerazoBoro peiHka Poccum.

1.7 locTrxeHus B IPOM3BOACTBE CUHTE3-Ta3a.

18 IlpuHimnsl W MeToApl PALMOHAIBHOIO MPHPOIONOIB30BaHus. PecypcocOeperaronye
TEXHOJIOTUH.

2. [Ipoyeccwi nepepabomxu meepovix 20proHUxX UCKONAEMbIX

2.1 VI3 xakuX OCHOBHBIX YaCTel COCTOSAT UCKOIaEMbIC yIIIn?

2.2 OxapakTepu3yilTe OCHOBHBIE TPYIIIBI PEAKINHA, MPOTEKAIOIINX PH TEPMHICCKON JECTPYKIMN
TBEP/BIX TOPIOYMX HCKOMAEMBIX.

2.3 HazoBure dUeThpe OCHOBHBIX HAINPABJICHUS] XMMHKO-TEXHOJOTHYECKOH IepepadoTKu
HCKONAEeMBbIX YTJIEH.

2.4 Vznoxwurte OCHOBHBIE NPUHLMIIBI KJIacCU(HKALMU TBEPIABIX TOIUIHB.

2.5 Kakue TpyTHOCTH BO3HHKAIOT IIPU UCTIOIb30BAaHUH U IIEPEPAOOTKE CMOJI IOITYKOKCOBAHMS?

2.6 YKauTe JJOCTOMHCTBA M HEIOCTATKH HHU3KO- M BBICOKOTEMITEpaTypHOH razudukanui. B kakux
YCIIOBUSIX MPEANIOYTHTEIbHEE HCIIONB30BaTh TOT HIIM WHOH TIporiecc?

2.7 ObocHyiiTe HEOOXOAUMOCTH PAa3paOOTKH TEXHOJIOTHH KHUAKUX U ra3000pa3HbIX TOIUIUB U3 YIJISL.

2.8 YxauTe KpuTepuH BIOOpa ONTUMAITLHOM TEXHOJIOTHHU MPUTOTOBIICHUS! YKUJIKUX F Ta3000pa3HbIX
TOIUTHB W3 YIJIAL.

2.9 OnuimTe OCHOBHBIE PEKUMBI U MTPOIYKTHI IPOLIECCOB Ta3U(pUKaLi HCKOMAEMBIX YTIICH.

2.10 Ilepeuncnure METOBI BBIJIEICHUS U OUMCTKH apEHOB, TIOYYaeMBbIX IIPH KOKCOBAHUY KAMEHHOTO
yrst. JIaiiTe X CpaBHUTEIIBHYIO XapAKTEPUCTHUKY.

3. Ilpoyeccoi nepsuunoil u mopuyHol nepepabomxu Heghmu

3.1 Hedtb, ee mpoucxoxxaeHue u cocTas.

3.2 Cchopmynupyiite onpeeneHue noHstus «HedToy». [IpuBeanute knaccudukamio HepTeil.

3.3 Kakas pmons poObiBaeMoii HeTH WCHONB3yeTcs JUIA  MepepadOTKH B TPOIYKTHI
He(DTEXUMHYIECKOTO CHHTE3A.

3.4 MoTopHbI€e TOILUTMBA.

3.5 Ilepeunicnure OCHOBHBIE TPYIMIIBI YIJIEBOAOPOAOB M MX NPOM3BOIHBIX, BXOISIIMX B COCTaB
(pakimii HeTH, N3 KOTOPBIX BEIPA0ATHIBAIOTCS] MUHEPAIbHBIEC Macla.



3.6 [loarororka u nepBUYHas repepadoTka HeTH

3.7 O61mas cxema rnepepadoTKu He(hTH.

3.8 TlpuunHa nosiBieHus Bojbl B HedTH. HesxenmarenbHbIe SIBICHHS, CBSI3aHHBIC C MPUCYTCTBHEM
BOJIBI B HE(PTH.

3.9 CenapaiiroHHast CHCTEMa Ha HeTEIPOMBICIIAX.

Tpebosanus k 0popmaeHur KOHMPOILHOU PabOMbl
1. KonTpoinbHas padora ohopMisieTcst B OTIEIBHOMN TeTpaIu.
2. IIpu opopmieHNH pabOTHI CHaYaja HAET 3alKCh 3aJaHMsI, 3aTEM €T0 pelicHHE.
3. KonutpompHas paboTa cocTOMT W3 TpeX 3amaHuil. 3amaHus TpeOYyIOT OTBEeTa Ha TEOpETHYECKHE
BOTIPOCHI, B KOTOPHIX HEOOXOAUMO JIaTh MOJIHBIH, Pa3BEPHYTHIM OTBET Ha TIOCTABJICHHBIM BOTIPOC.
4. B xoHIe paboThl HEOOXOANMO YKa3aTh CITUCOK UCIIOIB30BAaHHOMN JINTEPATYPHI.
5. CTy#eHT TONMUCHIBAET KOHTPOIBHYI) pabOTy W TPENOCTaBIsSET e€e B JAeKaHaT (pakynprera Ha
pelieH3upOBaHNE.
6. Ecnu koHTpOJIbHAS padoTa HE 3a4TeHa PElEH3EHTOM, TO OIIMOOYHO BHITOTHEHHBIC 3aJaHUs PEIIAIOTCS
MIOBTOPHO B TOU %€ TETPaIu.
7. CTymeHT IOJKEH BBIMOIHATh KOHTPOJIBHYIO pabOTy CBOETro BapHaHTa, B MPOTHBHOM ciydae padora
PELIEH3EHTOM HE 3aCUUTHIBACTCSL.

Kputepunii oueHku bauaa
JleMOHCTpUpYeT NOJIHOE IOHMMAaHUE TIOCTABJICHHOU 3a1a4u. JlaeT JTorudeck 000CHOBAHHBIH, MONHBIN U 50
NPaBHJIBHBIHA OTBET Ha IIOCTAaBJICHHEIN Bonpoc. OTCYTCTBHE OIIMOOYHBIX OTBETOB.
JlaeT ToCTaToYHO MOJIHBIHA OTBET, C HAPYIICHUEM TIOCIICA0BATEILHOCTH H3JIOKCHHSL 40
JlaeT HemoNHKII OTBET Ha BOTIPOC. 30
Her otBera. 0

MaxkcruManbHOEe KOJTMYECTBO OAIIOB 3a BBINIOJHEHHE KOHTPOIBHOU pabOTHI cTyAeHT mory4daet S50,
MUHHMAaJbHOE KonnuecTBo Oamios — 30 .
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