MuHKCTEPCTBO HayKH U BhICIIEro obpasoBanus Poccuiickoit @enepanuu
HrkHeKaMCKHMI XMMUKO-TEXHOJIOTHIECKHH HHCTUTYT ((humuan)
(emepanbHOro rocy1apCTBEHHOTO GIOKETHOrO 00pa30BaTENLHOIO

YUIpeXKASHUS

BBICIIIETO 00pa30BaHMA
«Kazanckuii HallHOHAIBHBIA HCCIIeN0BATEIbCKUN TEXHOJIOTHYECKUH

YHHUBCPCUTET»

e ——

,&"‘flf"" W,
7 Cnzpaztit I T

(HXTH ©I'bOY BO «KHHUTY»)

4 )
OOKYMEHT NOAMNMCAH
3JIEKTPOHHOW NOANNCHIO i
CTUTENb AUpeKTopa 1o YP
Ceptudukar: 00FAB7B23BDBE4F44FEC3846AA717AA259 ‘,‘ 7
B P e 7c<~_ HMW. Huxudoposa
L ) 2023 r.

®OHJA OHEHOYHbBIX CPEACTB

10 JUCUUILTHHE (MOIYIIIO)
b1.B.JIB.03.02 Tepmuuyeckune npouecchbl B HedbTenepepadoTke

(HaMMeHOBaHUE IUCLMILIAHEL)

18.03.01 «XumMuueckast TEXHOJIOTHUSI
(Kol ¥ HAMMEHOBAHHE HAIPABJICHHUS TIOATOTOBKH)

«XuMHYecKas TEXHOJOTHS IPUPOIHEIX SHEPTOHOCUTEIEH 1 VIJIEPOJAHBIX MATEPHUAIIOB)
(mpodune MOATOTOBKHM)

baxanaep

KBaJIMUKALIS

34A04YHAasA
dopma o6yueHus

Hmxuaexamck 2023



CocraButens ®OC: %Z/L / |
cTapmuii mpenoaasaTenb kaheapsl HXC ! *)/ £ I'.P. XycHyTIHHOBa

(nonr!néb)l

®OC paccmotpeH u onoOpeH Ha 3acenannu Kadeapbl Hedrexumudeckoro cuHresa,
npoTokoia oT 12.04.2023 r. Ne 8

3aB. kagenpoit ,,/\/ P.3.ArzamoB

V(nom;%x,)

DKcrepT:
OtBetcTBenHbIi 32 OOII, pazpaborunk YII

Hosoxunosa A.W., nonent kabenpsr Hebrexumuueckoro cunresa HXTH OI'BOY
BO «KHUTVY» feF—

@.1.0., 1omKxHOCTh, OpraHu3alus, MOANUCh




Ilepeuenv komnemenyuit u UHOUKAMOPOG OOCHMUINICCHUA KOMNEMEHUUIL C YKAZAHUEM IMAN0E POPMUPOEAHUS 6 NPOUecce 0C60EeHUS
OUCUUNIUHDL
Komnerenuus:
[1K-1 Crioco6eH k oOecriedyeHnto BEIpaOOTKH KOMIIOHEHTOB M IIPUTOTOBJICHUE TOBAPHOW MPOTYKIIHH .
NuaukaTopbl 10CTHKEHUS KOMIIETEHI[HH:

1.1 3Haer TEXHOJOTHIO MPOW3BOJCTBA TOBAPHOM NPOAYKIMH; OCHOBHOE OOOpYJOBaHME Ipoliecca, MPUHLUIBI €ro paboThl M MpaBuiia
TEXHUYECKOM IKCIUTyaTallli; TEXHUYECKUE TpeOOBaHMsI, IPEIbABISEMBIE K ChIPbIO, MaTepHaliaM, KaTaJu3aTopaM, TOTOBOM TOBAPHOU MPOIYKIIH .

1.2 YMeer oCyIlIecTBIATh ONEPATUBHOE PYKOBOJACTBO pabOTOM MPOU3BOICTBEHHOTO MOJAPA3JIENECHNUs U OPraHU30BbIBaTh Pa0OTY MOAUYNHEHHOTO
IepcoHaja Ha BBINOJHEHWE IPOU3BOJCTBEHHOW MporpaMmbl M KadyecTBa TOBAapHOM MPOAYKIMH; HPOBOJAUTH CBEPKY CXOAMMOCTH OanaHca
MOTPeOJIIEMOTO ChIpbS M BBIPAaOOTKM TOBApHOW MPOIYKIMH;, PAaCCUUTHIBATH IUIAHUPYEMYIO MOTPEOHOCTh NMPHUCATOK, PEAareHTOB, KaTalu3aTOpOB,
MaTepHasIoB JIJIsl BBIMOJIHEHUS TPOU3BOICTBEHHBIX 33/1aHUI Ha MJIAHUPYEMbIN MEPHOJ] C YKa3aHUEM CPOKa MTOCTABKHU.

1.3 Bnageer HaBbIKAMU PYKOBOJCTBA JAEATEIHHOCTHIO TEXHOJOTMYECKOTO YYacTKa M MOJYUHEHHBIM MEPCOHAJIOM; KOHTPOJIS COOIOJCHHS
TEXHOJIOTUYECKUX IapaMeTpoB B IMIpeleNax, YTBEPKACHHBIX TEXHOJIOTMYECKUM pEeriiaMeHTOM; MPUMEHEHHS Mep [0 YCTPAaHEHUIO MPHUYUH,
BBI3bIBAIOIUX OTKJIOHEHHE OT HOPM TEXHOJIOTMYECKOTO pPErIaMeHTa; MOATOTOBKM IPEUIOKEHUH 1o pa3paboTKe MEpOnpHUATHHl 1o
COBEPILIEHCTBOBAHUIO TEXHOJIOTNYECKUX ITPOLIECCOB, MOBBIIIAOIINX KAYECTBO TOBAPHON MPOAYKIIUH.

Huouxamopul Imanwl hopmuposanusn ¢ npouecce 0C60€HUA OUCUUNTUHDBL
- Haumenoeanue
oocmudiceHus Jlexyuu Ilpakmuueckue 3anamus, Jlabopamopuwvie | Kypcoeoii npoexm
- OUEHOYHO020 cpeocmea
KomnemeHnuyuu 1a60pamopHblil RPAKMUKYM 3anamu (paboma)
IK-1.1 Temwr 1-11 He npedycmompenni Temwr 1-11 He npedycmompenwi Jlabopamopnvie
pabomeol,
IK-1.2 Temwr 1-11 He npedycmompeHnul Temor 1-11 He npedycmompenui KOJLIOKBUY MBI,
KOHMPObHble pabomul,
IK-1.3 Temwr 1-11 He npedycmompeHnul Temor 1-11 He npedycmompenwi 3auem ¢ OYeHKol,
9K3aAMeH




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyio)

on1s 3a0unou (1 cemecmp) ¢hopmul 0dyuenusn

Ouyenounsie cpeocmea Kon-60 Min, éannoe Max, oannos
Jlabopamopnas paboma 4 6 10
Koumponvnas paboma 1 12 20
Oxzamen 1 24 40
Hmoeo: 60 100
KparTkasi xapakTepuCTHKA OLIEHOYHBIX CpeIcTBA
Ne | Haumenosanue |Kpamkasa xapaxmepucmuka oyenounozo cpeocmea| Ilpeocmaenenue
n/n OUEeHOYHO020 OUEHOYHO020
cpeocmea cpeocmea 6 honoe
1 2 3 4
1. |JlabGoparopnas D10 BUJ yueOHOU pabOTHhI, 1IEIbI0 KOTOPOH siBNsieTcst| TemMbl 1abopaTOpHBIX
pabora U3y4eHue (uccnenoBanue, u3MepeHue) | paboT, KOHTPOJIbHBIE
XapaKTEePUCTUK JIa0OpaTOPHOTO 0OBEKTA. BOIIPOCBI [0  TEMeE
Lenb mabopaTOpHBIX 3aHATUNA: OCBOEHHME M3ydaeMOH |1a00paTopHOI
y4eOHOM JUCHMIUIMHBI, MPUOOpEeTEeHHEe HAaBBIKOB|paOOThI, BOIMPOCH K
MPaKTUYECKOrO0 NPHUMEHEHUs 3HaHUM  y4eOHOM|KOJUIOKBUYMY
JUCHMIUIMHBL  (JUCHMIUIMH) C  HCIOJIb30BAHUEM
TEXHUYECKUX CPEJICTB U (KUJTK) 000pyI0BaHUS
2. |KonTposbHas CpenctBo MPOBEPKHU YMEHHI npuMeHsTh | KoMmruiekt
pabora MOJIyYeHHbIE  3HAHMUA  JUIA  DPELIEHUs  3a/1a4|KOHTPOJIbHBIX
OTIPEJIeIEHHOTO THIIA TI0 TEME WU Pa3/eiy 3aJlaHui o

BapHaHTaM




IlIkana ouenueanusn

Mudposoe
BBIpa’KeHHe

BeipaikeHue B
oanax:

CioBecHoe
BbIpaKeHHe

Kputepnu oneHKkn HHINKATOPOB NOCTHKEHHS
npu ¢popme KOHTPOJIA:

IK3aMCH

5

87 -100

OTangno
(3auTeHo)

OleHKa «OTJMYHO» BBICTABIIACTCS CTYACHTY, €CIIH
TEOPETHYECKOE  COJICPIKaHME  Kypca  OCBOCHO
MOJTHOCThIO, 0€3  MpoOesioB;  MCUEPIBIBAIOIIE,
MOCJIEIOBATEIbHO, YETKO M JIOTHYECKH CTPOMHO
u3jlaraeT Marepuai; CBOOOIHO CHpAaBIsACTCS C
3ajlayaMy, BONPOCAMU W JIPYTUMH  BHJIaMH
MPUMEHEHHS]  3HAHUH; HUCIOJIL3yeT B  OTBETE
JIOTIOJIHUTEIILHBIA MaTepuall BCE MPEIyCMOTPEHHBIC
porpaMMoir 3aJaHusl BBIMOJHEHBI, KAa4eCTBO HX
BBIIIOJTHEHUS OIEHEHO YKCIOM 0ajioB, OJHU3KHM K
MaKCUMAaJbHOMY; aHAIM3UPYET MOJTy4EHHBIC
pe3yabTaThl; MPOSBIIAET CaMOCTOSTEIBHOCTh MPH
BBIIOJTHEHHNH 3aJJaHHUI

74 - 86

Xopouio
(3auTeHo)

OrneHka «XOpOIIo» BBICTABISETCA CTYAEHTY, €CIU
TEOPETHYECKOEe  COIEp)KaHWe  Kypca  OCBOEHO
MTOJTHOCTBIO, HEOOXOIMMEBIC MPaKTUYECKHU E
KOMIICTCHIIMH B OCHOBHOM C(OPMHPOBAHBI, BCE
MPENyCMOTPEHHBIE TTPOrPaMMOi OOyUIeHHS yaeOHBIE
3a7aHMS BBITOJHEHBI, KAaueCTBO WX BBHITTOJHEHUS
JOCTaTOYHO BbICOKOe. CTyAeHT TBEpAO 3HAET
MaTepual, TPaMOTHO W TIO CYIIECTBY H3JIaraer ero,
He JIONyCKasl CyIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOITPOC.

60 - 73

Y nosnersopu
TENbHO
(3auTeHo)

OneHKa  «yIOBJIETBOPUTENHHO)»  BBICTABIISIETCS
CTYIEHTY, €CIId TEOPETHYEeCKOe COAep KaHHhe Kypca
OCBOGHO 4YaCTHYHO, HO TIpoOensl HE HOCAT
CYIIIECTBEHHOT O xapakrepa, OOJIBIITITHCTBO
MPETyCMOTPEHHBIX MpOrpamMmoint 3aJjaHu
BEITIOJTHEHO, HO B HUX MMEIOTCS OITMOKH, TIPH OTBETE
Ha TIOCTaBJCHHBIM BONPOC CTYIEHT JIOIyCKaeT
HETOYHOCTH, HEIOCTaTOYHO MIpaBUIIbHBIE
(hopMynmHpOBKH, HaOIIOTAF0TCS HapyIIeHUs
JIOTHYECKOH IIOCIENOBATEIFHOCTH B U3JIOKEHUU
MPOrpaMMHOT0 MaTepraa.

Huxe 60

HeynosnerBop
UTEIBHO
(He 3a4TEHO)

OueHKka  «HEYJOBJIETBOPUTENHHO»  BBICTABIISETCS
CTYIIGHTY, €CIM OH HE€ 3HAeT 3HAYMTENbHOW YacTh
HPOrPaMMHOTO Marepuana, JOITyCKaeT
CYII[ECTBEHHbIE OMMOKH, HEYBEPEHHO, C OONBITUMU
3aTPyJHEHHUSMH BBITIONHSIET MPAaKTUYeCKue padoTHl,
HEOOXOJUMBIE TIPAKTUYECKHE KOMIIETCHIIMH He
copMHpOBaHbI, OONBIIMHCTBO IPELYCMOTPEHHBIX
nporpaMMoil  o0y4yeHHs Y4eOHBIX 3aJlaHHi He
BBINIOJIHEHO, KAayeCTBO WX BBIOIHEHHUS OICHEHO
YHCIIOM 0aJIIIOB, OJIM3KHM K MUHUMAIIbHOMY




MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/DKETHOTO 00pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Dakynemem mexHoI02UYECKULL
Kageopa  HXC

Hampapnenne moaroroBku/crienuanbHOCTh:_18.03.01 XuMudeckast TEXHOIOTHS
(k00 u HaumeHo8auue)

HpO(bI/IJII)/ CIICHHAIN3aALM . «XUMHUecKast TEXHOJIOIHs IPUPOAHBIX SHEPrOHOCHUTENEH 1 YITIEPOIHBIX MAaTEPHAIIOBY
(Haumenosanue)

Cemectp_ 7 (3a04Has)

BO]'[pOCbI AJIS MOATOTOBKH K 3K3aMEHY

no mucrumirae B1.B.JIB.03.02 Tepmuueckie mpoiieccsl B HedrernepepadoTKe
(Haumero8aHue OUCYUNIUHDBL)

1. I'ene3uc U xumMuyeckas 3Botonus HehTer. OpraHnyeckast TSOpUs MPOUCXOKICHHUS HE(DTH.

2. HedremarepuHcKkoe BeliecTBO U ero npeodpazoBanue B HedTh. bronerpananus HehTH B IPUPOIHBIX YCIOBHSX.
[Mporecc HehTeoOpa3OBaHKS U XUMHUUCCKHH COCTAB HE(PTH.

3. buomapkepbl. BiusHue TemrepaTypsl W MPHUPOIHBIX KaTalW3aTopoB. MuHepalibHas TEOpHUsl MPOUCXOXKICHUS
HedTH

4. ®u3nveckre CBOKCTBA HE(PTEH.

5. Xumunueckuu coctaB HeTu. DpaKIOHHBIK cOCTaB HEPTH.

6. DieMEeHTHBIN, HHANBUIYAILHBIH U CTPYKTYPHO-TPYIIIOBOK cocTaB Hedru. Kiaccudukanus nepren

7. Meronsl uccienoBanus Hedrei

8. [Mapadunsl, HadTEeHBI, apOMATHIECKHE YIIIEBOIOPOIbI HEPTH

9. XapakTepHCTHKa CEpHHUCTBIX COCIMHEHUH M UX omnpeneieHHe B He(dTsx. IlepcmexkTHBBI MX MPAaKTHYECKOTO
UCIIONB30BAHHUSL.

10. [Moaroroska HedTH K IepepadoTke. [lepBUUHBIC U BTOPHYHBIEC TIPOLECCHI TEpepabOTKH HEPTH.

11. OcHoBHBIE TIPOLECCHI IPOMBIIIIIEHHOH MepepaboTKu He(hTEXMMHUUECKOTO ChIPbs

12. TepMoauHaMuUKa M KMHETHKA paclaja yrieBOIOPOJIOB Pa3IMUHbIX PAAOB M MOJEKYIApHOHW Macchl. CBOOOIHO-
paIvKaIbHBIH MEXaHU3M TEPMUYECKOr0 KPEKHUHI'a YIIIeBOI0POIOB.

13. Tlomy4eHue CBETIBIX HEPTEIPONYKTOB TEPMUUECKUM PpA3JIOKEHHEM OCTATOYHBIX (PaKUUM, yIydlnIeHHe
Ka4ecTBa KOTEJIbHOIO TOIUIMBA, IOTy4eHHE TEPMOTa30iIl U HeTSIHOTO KOKCa.

14. Texnonoruueckoe oOpMIICHHE MPOLIECCOB TEPMUUECKOI'O KPEKUHTa

15. INuponu3 HedTAHBIX (paKUUK W TA30BOTO CHIPbS IS MPOU3BOACTBA HM3LINX ONE(PHHOB M apOMATHYECKUX
YTIIEBOIOPOJIOB.

16. IlepepaboTka ra3000pa3HbIX U KHUAKHX IIPOIYKTOB IHPOIIH3A.

17. Tlmponu3 MeTaHa 1 APYrUX YrIeBOAOPOIOB IS MONTYIECHHS alleTUICHA.

18. TepMmoKkaTamUTHYECKUAN KPEKHHT

19. Katanutnueckuit pudopMHHT

20. 'maporeHu3anMoHHbIE IPOIIECCH B HeTeepepadboTke

HabGop yTBep)KIOEHHBIX OSK3aMEHAIIMOHHBIX OWIEeTOB XpaHUTCS Ha Kadeape. Kaxnmprit
9K3aMEHAIMOHHBIA OWJIET CONEP)KUT [Ba TEOPETHUYECKHX Bompoca MakcuMalbHOE KOJIMYEcTBO Oaluios,
KOTOpOE CTYAEHT MOXKET MOMYYUTh 3a dKk3ameH -40, U3 HUX 32 OTBET Ha OJWH TeopeTrdeckuii Bormpoc — 20.
MuHUMaJIBHOE KOJIMYecTBO 0asuioB 3a 3k3ameH — 0 .
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HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((priuai)
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Dakynemem mexHoI02UYECKULL
Kageopa  HXC

Hampaenenne moaroroBku/crienmanbHOCTh:_18.03.01 XuMudeckast TEXHOIOTHS
(k00 u HaumeHo8auue)
HpO(bI/IJII)/ CIICHHAIN3aALM . «XUMHUecKast TEXHOJIOIHs IPUPOAHBIX SHEPrOHOCHUTENEH 1 YITIEPOIHBIX MAaTEPHAIIOBY

(Haumenosanue)
Cemectp__ 7 (3a0uHast)

Y4eOHBIM TUTAHOM 10 HampapiieHuto moaroropku 18.03.01 —Xwummudeckas TEXHOJIOTUS JUIS
00y4aroIKMXCs PENYCMOTPEHO MPOBEIEHUE J1ab0paTOpHbIX 3aHaThil mo aucuumrae b1.B.J1B.03.02
TepMuueckue mporeccel B HerenepepaboTKe.

JlabopatopHble 3aHSATHS 1O JUCHMIUIMHE MPOBOJATCA B CHENUAIBHO 00OPYIOBaHHBIX
mabopaTopusix ¢ TNPUMEHEHHEM HEOOXOAUMBIX CPEICTB OOYYEeHHS: J1abOpaTOPHOTO 00OpYIOBAaHMS,
00pasIoB I UCCISAOBAHNM, METOIMIECKUX TTIOCOOHIA.

Iens mpoBeenns 1abOpaTOPHBIX PaboOT - MPAKTHYECKOE OCBOEHHE TEOPETHUECKHUX ITOIOKEHHH
JIEKIIMOHHOTO MaTepuayia, a Takke BBIpabOTKAa CTyIEHTaMH OIpPENEIeHHBIX YMEHHHA W HaBBIKOB
CaMOCTOSITEIbHOTO YKCIIEPUMEHTHPOBAHUSL.

KommiekT 1adopaTtopHbix pador
no mucrumirge b1.B.J1B.03.02 Tepmuyeckue mporecchl B HedrerepepadoTKe
(Hameﬁoeaﬁue QuCyuUnIuHbL)
Cemectp: 7 (3a04Hasi)

JlaGopaTtopnas padora Nel «Kapoamuanas nenapaguHuzanus»
Llenv pabompi: M3BiIeYbL U3 HEPTH BhICIIUE NapadHHbI C TOMOIIBIO KapOamuia
Tposedenue pabomer J{iis kapObaMuHO# erapadMHU3alK B KAYEeCTBE ChIpbsi OepyT HedrsiHble Ppakimu (350-420°C).
Hagecky nenapadunipyemoro HeTenpoaykra, IpeaBapUTenbHO pacTépThiil B (hapdopoBoii cTyrke kapobamu 1
pactBopurenb (OensuH «[anomay», n3ooktaH, nerponeiinsii a¢up 70-100°C) 3arpyxaroT B KOOy, a B JICIUTEIbHYIO
BOPOHKY 3 3aJIMBAIOT B3BELIEHHOE KOIMYECTBO aKTUBaTopa (arerona mnu MOK).

K mépmoc-
mamy

Puc.1 - [Tpubop 115t mpoBeneHus AenapapuHU3ANN KPHCTALUTHIECKAM KapOaMUIOM C MEXaHUYESCKUM TePEMEIIBAHUEM:
1- xpyrionoHHas Tpexropias Konoa; 2,6 - TepMOMETPBL; 3 — IeTIMTENbHAs BOPOHKA; 4 — MEIIAIKa; 5 — CTakaH

KonuuectBo kapbamuia, pacTBOPHUTEINS M aKTHBATOpPA VTSI ACMapapuHAPYEMOro ChIPbsi Pa3HOro (PPAKIIMOHHOIO
COCTaBa, a TAKKE ONTHMAJIbHbIC HAYAIIbHBIC M KOHEUHBIC TEMIICPATypPhl OMbITa (KOMILIEKCOOOPA30BaHMS) IPHUBEICHBI B
Tabm. 1.
Tabmma | — JlarAbIe 1s poBeIeHns KapOaMITHON NieniapauHA3aII

) a )
Tlpeiestst Boiumanms ppaxiun, °C 3arpyska, % ( Macc.) Ha ChIpbE Temmneparypa onbita, °C
kapOamuzia pacTBopuUTeIs AKTHBATOpa HayaJIbHas KOHEYHast
350 - 400 120 - 150 250 - 300 10 50 25
350 - 420 150 300—400 15 60 25-30

B Teuenne BpemeHnu (0ObMHO He Oosee 5 MHH), HEOOXOIMMOrO IS AOCTWKEHHUS TpeOyeMoW TeMIlepaTyphl
KOMIUTIEKCOOOPa30BaHMsI, CMECh CBIPbSl PACTBOPUTENSI W KapOaMuga TEpPMOCTATHPYIOT IPH HETIPEpPBHIBHOM Iiepeme-



IIMBaHKH, TIoce Yero nmo KarusiM (1) BBomsT akTuBaTop 13 BopoHkU. [lanee npouecc BeayT npu 60°C npy OCTOSHHOM
TIepEMEIIBAaHIY 1 3aBepIuaroT yepe3 30 MHUH mociie Havala KOMIUIEKCOOOpa3oBaHusl (Havyalo KOMILIEKCOOOpa3OBaHMs
XapaKTepr3yeTcs TOBBIIICHUEM TEMIIEpaTyphl PEaKIMOHHON CMECH B PE3YJIbTaTe IK30TepPMUUIECKOro AhheKTa peakiym).
o 3aBepmienny mporecca KOMILIEKCO0Opa3oBaHus conepkumoe KoObl 1 oxmaxmator 10 25-30°C m mepeHocsT Ha
¢GmIBTp, OTGUIBTPOBHIBAIOT B BAKyyME M KOMIUIEKC JIBaYK/IbI IIPOMBIBAIOT PacTBOpHUTENeM (Kakabiid pas mo 100% macc.
Ha MCXOIHbIN KapOamum). [IpoMBITHI KOMIUIEKC EPEHOCT B XUMHUYECKHH CTaKaH U pasnaratoT Boxoi (pu 80-90°C).
[lpn pasnoxkeHMH KOMIUIEKca OOpa3ylOTCs JiBa CIOS: BEPXHMA — PacTBOp KOMILIEKCOOOpa3yIOLIHX
YII1eBO0POOB (MapaMHOB) B COOTBETCTBYIOIIEM PACTBOPHTENE W HIDKHHEM — BOIHBIA PacTBOp KapOammpaa, KOTOpbIE
Pa3IensioT B AENHUTENbHONW BOpOHKE. PacTBOp mapaduHOB NMPOMBIBAIOT BOIOHM JUISl yJaJIeHHs! CJIEAOB KapOamuma |
aKTHBaTOpa M OTQWIHTPOBBHIBAIOT Ha [BOWHOM OYMa)KHOM (QUIBTpe Uil yhalleHHs crnenoB Boabl. OT pacrBopa
JenapaUHAPOBaHHOTO MPOIYKTa OTTOHSIOT PacTBOpHTENb. ChIPhE M MONTyYEHHBIE TIPOIYKTHI aHATMZHUPYIOT 110 (hopme,
TIpUBEeNEHHON B TabIvIe 2.
Obpabomxka pesynbmamosPe3ynbTaThl SKCIepUMeHTa 0OpMIISFOTCS B BUIIE Ta0mIL 2, 3.

Tabnuua 2 - MarepuaibHbli 6asiaHc AenapaduHu3amm

Basro: Mmacca, T %, Macc.
Cripbe 100
[onyyeno:
1. denapaduHupoBaHHast (PPaKIst
2 IMapadun
3.Ilorepu
HUroro: 100

Tabmuua 3 — CBolicTBa ChIpbs U ONTYYEHHBIX IPOAYKTOB
Tokazatenu CrIpné Jlen. macio

Temmnepatypa 3acteiBanus, °C

BszkocTh, MM?/C
npu 50°C
npu 100°C

JlabopaTopnasi pabora Ne2 «OnpenesieHre BoJAbl B He(pTEMPOLYKTAX)
Llens pabomwi: OnpenenuTh KOITMIECTBO BOABI B KEPOCHHE.
Tlposedenue pabomvr Onpernenenue Boasl B HeTH 1 Hedrenpoaykrax MeronoM uHa-Crapka
Merog [wmna u Crapka Meron [Juna u Crapka pacnpoCTpaHEHHBIH, TOUHBIM METOZ ONpEHeIeHUs
KOJIMYECTBEHHOI'O COIEPKaHMs BOABI B HePTsIX M Hedrenponykrax. OH OCHO- BaH Ha a3€OTPOIHOI IeperoHKe MpoObI
HedTH WM Hedrenpoaykra ¢ pactBopurensmu. [Ipubop Juna n Crapka m3o0pakéH Ha puc. 1. (BHumanue! OnbIT
HEO0OXOIMMO BBITIOJHATD B BHITSDKHOM IIKa(y!)

Pucynok 1 - [Ipu6op duna u Crapka: 1 — kpyriomoHHas konba; 2 — vacaaka J{uHa— Crapka; 3 — XOIMOAMIBHUK
Toozomoeka x ananuzy llpoOy HedTH WM HePTENpOmyKTa TIIATENFHO BCTPSXHHUTE B TEUEHHE 5 MHHYT. MepHBIM
IJIMHAPOM B YHCTYIO M CYXYIO, TIPEIBAPHTEIFHO B3BEIICHHYIO CTEKIIIHHYIO KonmoOy 1 (puc. 1) momecture 3 M HedtH
WM HeTenpomyKTa U 100aBsTe 5 MiT pacTBopHTens (Tomyona). KonOy mpu momomnw nuirda mpruCcOeANHATE K OTBOXHON
TpyOKe 2, a K BepXHEeH YacTH NPHEMHHKA-JIOBYIIKA Ha HUTH(E MPUCOCAWHHUTE XONOMWIHHUK 3. Bo m30e- xaHwme
KOHJIEHCAIIMHY NTApOB BOJIBI U3 BO3/yXa BEPX- HUM KOHEL XONOAWIbHUKA 3aKPOITE BaTOM.

IIposeoenue ananusa Conepxrmoe Koos! 1 (HedTh i HEPTEPOIYKT) HATPEHTE C TIOMOIIBIO0 HATPEBATENS KOO FITH
Ha 3JIeKTPUYECKOH IUMTKE. J[y1s paBHOMEPHOTO KUIIEHUSI TIepe]] Ha9aJloM HarpeBaHus B KOJIOY IOMECTHTE He- CKOJIBKO
kurenok. [leperonky HeoOXOIMMO TIPOBOIUTE TaK, YTOOBI U3 TPYOKU XOJIOAMIPHAKA B TIPHEMHHK-JIOBYIIIKY Tiaganu 2—4
KaIuv BOIbI B ceKyHAy. HarpeB HeoOX0anMo IpekpaTiTh MOCIIE TOro, Kak 00beM BOJIBI B IPHEMHHKE-JIOBYIIKE (HacaaKe
Juna-Crapka) IIepecTaHeT YBENMYMBATBCS WM BEPXHWH CIIOM PACTBOPHUTENS IPUOOpPETeT IPO3PAavyHyI0 OKpPACKYy.
[pomomKnTeNHOCTS TIEPETOHKH TOIDKHA ObITh He MeHee 30 MuH M He Oomee 60 muH. Ecim Ha creHkax TpyOKn



XOJIOAWIIFHAKA TIPUCYTCTBYIOT KAICNIbKH BOJBI, TO WX HEOOXOMMMO CTOJKHYTh B TPHEMHHUK-JIOBYIIKY CTCKIISTHHOM
manoukoid. [Tocie oxyakIeHUs CIBITYeMOro POAyKTa IO KOMHATHOW TEMITepaTyphl MPHOOp HEOOXOAUMO Pa3o0parh.
Ecmu xomudecTtBO BOIBI B MPHUEMHHKE-TIOBYIIKE He Oonee 0,3 MII M pacTBOPUTENTh MYTHBIHA, TO TPHEMHHUK-JIOBYIITKY
noMematoT Ha 20-30 MUH B rops4yro BOAY Ul OCBETJIEHHUS M CHOBA OXJIAXKIAIOT IO KOMHATHOM Temmepary- pbl. [locie
OXJTAKICHUS IPHEMHUKA-TIOBYIIIKH OMPEIEITUTE 00BEM BOMIBI B HEM C TOYHOCTEIO JTO OTHOTO BEPXHETO JICIICHUSL.

O0bemHYIO0 1010 BoABI X, %, paccuuTaiite 1o hopMmyte:

X =(V-100)/V4,

rre V — o0beM BOIpl, COOpaBIIeics B IIPHEMHHKE-JIOBYIIKE, MIT; V1 — 00beM He()TH WK HeTeTIPOIYKTa, B3STHIN TSI NCIIBITAHNST, MIL.

Konuuectso Boibl B mpueMHUKe-noBYIIKe 0,03 MJT 1 MEHBILIE CUATAETCS CIIEIOBEIMUA KOJTMYECTBAMHU.

ITo nonyueHHOMY pE3YIBTATY CAENIATH BHIBOIBI.

JlaGopaTopnas padora Ne3 Onpenesienne GppakuMoOHHOIO COCTaBA
Llenv pabomer: Tlomydenune mokaszarenei i noctpoeHust KpuBbix neperoHok (MTK) ornensHbIX dpakimii HepTu.
Onucanue nabopamoproii yemarosku CTaHIAPTHBIN amnmapat Iy onpe/ieeHus QpaKIMOHHOTO cocTaBa (pUc.3) COCTOUT
U3 CIIEYIONINX AeTasieif: konba I 11 meperoHku BMeCTUMOCTBIO 125 cM® 13 TepMOCTOMKOrO CTEKIa; IITHHIP MEPHbIiA 7
BMecTuMocThio 100 eM®, ¢ neHoi nenenns 1 em®; mumuHAp BMecTHMOocThIO0 10 eM®, ¢ rieHoit nenenns 0,1 cm®; crakan 10
JUISL OXJIQXKJIEHUS! LUJIMHJIPA; TepMOMETp 2 CTEKISIHHBINA PTyTHBIN co mikanoi oT 0 mo 360°C ¢ nenoit aenenust 1°C;
KOXKyX 9; BaHHA XOJIOAMIIBHUKA 5; Ta30Basi TOPEITKa WM AJIEKTPHUECKUIA HarpeBaTesib; acOeCcToBast IPOKIIAIKa.
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Pucynok 1 - CraHgapTHbII anmapar aist onpenereHus (paKkMOHHOTO COCTaBa:
1-xonbGa; 2-Tepmometp; 3-TpyOKa XoouiIbHIKa; 4,6 TaTpyOKa T BBOJA U BBIBOJA BOJIBI; S-BaHHA XOJOMMIBHUKA; 7- MEPHBIH
HHAp; 8-acOecroBast mpokiIanka; 9-koxyx; 10-crakan

CymHocT, MeToia 3akmodaercs B neperonke 100 cM® HCHBITYeMOro He(TENpOMyKTa IIPH  YCIOBMSX,
NIPELYyCMOTPEHHBIX cTaHmapToM. [Ipy olieHKe HCmapsieMOCTH Ppa3M4HBIX TOIUIMB ONPEACIAIOTCS, 3a HEOOIBIIMM
UCKIIIOYEHHEM, OJIMHAKOBBIE  XapaKTepHbIE TOYKHM (DPAKIMOHHOIO COCTaBa: TeMilepaTypa Hayaja IIeperoHKH,
Temneparypa neperonku 10, 50, 90% n koHeuHas TemIiepaTypa NEepeTOHKH.

Omnpezenenne (GppakIHOHHOIO COCTaBa MPOBOAWUTCS HPU aTMOC(HEPHOM IABJIEHUH C IIOMOLIBIO CIIEHHAIBHOTO
armapara. PasznenurensHas CIOCOOHOCTH 3TOrO ammapara OYEHb HEBENHMKA, II09TOMY pE3yIbTaThl PasTOHKH B
3HAYUTENIHPHON Mepe 3aBHCIT OT pa3MepoB OT/ENbHBIX YacTed mpuOopa, KauecTBa ero cOOPKM M OT YCIIOBHH caMou
nieperoHku. J{is momydeHus: YIOBIETBOPUTENBFHON CXOIMMOCTH Pe3y/IbTaTOB NMPUMEHSIOT CTaHIAPTHYIO ammaparypy u
CTPOro COONIIOJAIOT METOMKY ONpPEISTICHHUSL.

Memoo nposedenus sxcnepumenma IIpoObl HeTENPOMYKTOB, COAEpIKAIME BOLY, IUIS HCIBITAHWS HENPHUTOJHBL
HedrenponykTel ¢ TemrepaTypoil Hauaja KumeHus Hike 66°C, conepkaiye Biary, He 00e3BOXuBaIOT. Jlis
NIPOBEICHMS HCIIBITaHHS OEpyT IPYTyIo MpoOy, B KOTOPOI OTCYTCTBYET B3BEIICHHAS BOJA.

Hedrenponykter ¢ TemmepaTypoil Hawama kumneHus 66°C ¥ BBINIE, COAEpIKallee BIAry, OOE3BOKUBAIOT
BCTPSIXUBAaHHEM C O€3BOIHBIM CyNb(aToM HATPUS MM JIPYTHM COOTBETCTBYIOLIMM OOE3BOXKMBAIOLIIMM DPEArcHTOM M
OTZEIISIOT TIPOOY OT ocymmTens AekanTamueil. [IpoOy OEH3MHOB MpeIBAPUTEIEHO OXJIAXKIAIOT 0 TEMIIEPaTypsI oT 13 10
18°C, aBHAaIMOHHBIX KEPOCHHOB M AU3EIHHOIO TOIUTHBA - OT 13°C 10 TemrepaTypbl OKpYKaloIed Cpepl. 3amoIHs0T
BaHHY XOJIOAMIBHUKA TaK, 9TOOBI €r0 TPYOKa OBLIA MOKPHITA OXJIAXKIAFOIMM areHTOM (KOJIOTHIH JIeT, BOIA, JIeT[ C COIBI0
u 1p.). TemmepaTypa oxnaxmatorieii 6aru gomwkHa ObITh 0T 0 10 4°C myst 6ersuHOB M oT 0 10 60°C W11 aBHAIMOHHBIX
KEPOCUHOB U JU3enbHOro Tomwiusa. Ortmepsior 100 cm® mpoObl MEpHBIM IIMHAPOM M IIEPEHOCAT €& B KOOy s
TIEPErOHKY, COOMIOAAst MEPbI NMPEJOCTOPOKHOCTH I TOro, 4TOOBI JKHAKOCTh HE MONaja B MapOOTBOJHYIO TPYOKY.
TemmepaTypa MepHOTO IUITHHApPA A0KHA OBITH OT 13 10 18°C mst 6er3uHOoB, 1 0T 13°C 10 TeMIiepaTyphl OKpyKaroren
CpenbI - IS aBUAIIMOHHBIX KEPOCHHOB ¥ AW3EIBHOTO TOIUIHBA, a TeMITepaTypa KoloOsI 1 TepMometpa - oT 13 mo 18°C mis
OEH3MHOB, W HE BBIIIEC TEMIIEPATYPHI OKPYKAfOLIEH cpeapl - I aBHAKEPOCHHOB M AM3TOIUIMB. TepMOMETpP C IUIOTHO
TIPHJIETAOIIEH MPOOKOH yCTaHABIMBAIOT B TOPJIOBHHY KOJIOBI TaK, YTOOBI IIAPUK TEPMOMETPA pacronarajcs 1o HEeHTPY
TOpPJIOBMHBI ¥ HWKHUAN KOHEL KalWUIIpa HAXOAWICS Ha YPOBHE CaMOM BBICOKOM TOUKM HW)KHEH BHYTPEHHEH CTEHKH
TTAPOOTBOTHOM TPYOKH.

KonOy ¢ mpoboii ycTaHaBIMBAIOT HA TIOICTABKY W COSAMHSIOT C TPYOKOH XOJMOAMIFHHUKA TIPU TTOMOIIN TPOOKH,
Yyepe3 KOTOPYIO NMPOXOIWT MapooTBOogHas TpyOka. KomOy ycTaHaBIMBAroT B BEPTUKAIBGHOM IOJIOKEHWH, TPH 3TOM
MIApOOTBO/IHAST TPYOKa BXOOWUT B TPYOKY XOJNOAMIBHMKA Ha paccrosHue 25-50 MM. MepHBIl IMIMHAP, B KOTOPOM
M3MepsuId TpoO0y JUTS UCIIBITAHVS, 0e3 BBICYIIMBAHUS TOMEMIAlT B OaHro (cTakaH 10) W CTaBAT MOJ HIDKHUM KOHEI[



TpyOKHN XOJIOMMIBHYKA TaK, YTOObI KOHEI] TPYOKH ObUT OITYIIIEH 0 IEHTPY IIIMHApPA Ha 25 MM, HO He Hike otMeTku 100
cm®. Temmeparypa Cpeibl, OKpY/KAIOIIEH MepHBI LWIMHIp, JOMKHA ObITh s OemsuHOB O 13 mo 18°C, mns
ABHALIIOHHBIX KEPOCHHOB U JM3EBHOrO TOIUIMBA - Ha 3°C BBIIIE TEMITEPATYphI POOBI, TIOIrOTOBIEHHOM /TSl TEPETOHKH.

VpOBEHD KUAKOCTH B GaHe ISl MWITHHAPA MOIEPKUBAIOT 0 OTMETKH He MeHee 100 cm?. IUIMHap HAaKphIBAIOT
KyCKOM (pMIIBTpOBAJIBbHOM OyMard WM aHaJOIMYHBIM MaTepHajioM, KOTOPHIA JO/DKEH IUIOTHO IIPWIIETaTh K TpyOKe
XoJoawIbHAKa. [locie MmoAroTOBKH armapara Uil MEpPeroHKH 3alliChIBAIOT 0apOMETPHYECKOE JAaBICHHE W HAaYMHAIOT
paBHOMEpHO HarpeBaTh KoyOy. Harpearor npoOy B KonOe isi IeperOHKH TaK, YTOOBI IIEPHO]] BPEMEHN MEX/Ty HauaoM
HayayoM HarpeBaHWs M TEMIIEpaTypol Hauaja KHIEHUS COCTaBILLT 11 OeH3MHOB oT 5 1o 10 MuH, /s aBHAIMOHHBIX
KEPOCHHOB M JIM3EJIBHOr0 TOIMBa oT 5 A0 15 munH. Temneparypy, npu KOTOpOH B MEPHBIM LWIMHID MaAaeT repBas
Karusl, OTMEYaloT KaK TeMIlepaTypy Hayajla KUIEHHs M CTaBAT IWUIMHIP TaK, YTOObI KOHJEHCAT CTEKall IO CTEHKE.
Peryaupyior HarpeB Tak, 4ToObl CKOPOCTH TIEPETOHKH OT 5%-HOro OTroHa JIo NoTydeHus 95 cM® oTroHa ObLia JUIsl Beex
IPYIII TOIIMB OT 4 710 5 cM®/MUH. 3amKcK pe3ybTaToB oNpeieeHns (PPaKIMOHHOrO COCTaBa MPOBOMAT B COOTBETCTBHH
C TEXHWYECKUMH YCJIOBHMSIMM Ha J@HHBIA IPOIYKT. 3aliCBHIBAIOT TEMIEpaTypy Haudaja KUIIeHWs, TEMIIEpaTypy KOHIA
KUTIEHUs, TIOKa3aHUs TEPMOMETpa Npu KakaoM kpatHoM 10 %-HoMm otrone B uHTepBasie oT 10 10 90% BKIFOUMTENBHO.
Ecmm npu neperonke Temmeparypa mopHumaercst 1o 370°C wnm HaOmonmaercst pasjoXeHHe MpoObl, HarpeBaHHE
TIPEKPAIAIOT ¥ [0 MEpE 3aroIHEHKS IIMIIMH/APA KOHJEHCATOM 3aIliChIBAIOT €ro 00bEM C MHTEPBAJIOM 2 MUH JI0 Te TI0p,
TOKa JiBa TMOCJEAOBATENbHBIX W3MEPEHHUs He JaayT OJMHAKOBBIX DPEe3yNlbTaToB. M3Mepstor 00beM KOHzEHcarta,
3alMCBIBAIOT €ro 3HaueHue Kak o0beM OTroHa (BbIxona). Ecimu HopMHpyeTcst TeMieparypa KOHIa KMIIEHHs, TO HarpeB
BEIYT JIO TEX TOp, ITOKa PTYTHBIH CTOJOMK TEPMOMETpA HE OCTAHOBUTCSI HAa HEKOTOPOH BBICOTE, @ MOCJIE ITOrO HAYHET
OImycKaThCs. MaKkCUMabHYIO TeMIIepaTypy, MOKa3aHHYI0 TEPMOMETPOM, 3aIMCHIBAIOT KaK TeMIIepaTypy KOHIIA KUTICHUS.
Bpems ot o6pazopanus 95 cM® OTroHa 10 KOHIA KMIEHH JOMDKHO OBITH OT 3 110 5 MuH. ITocne oXNakaeHus KOnObl
COZIEp)KMMOE BBUIMBAIOT B KOHJIEHCAT, COOpPAaHHBIM B IWUIMHApP, M JAIOT CTeYh JIO TeX NOp, MOKa 00bEM B MEPHOM
IWIIMHPE He OyJeT YBENWYMBATHCS. 3alMCHIBAIOT 3TOT 00BEM KaK BOCCTAHOBIJIGHHBIA 0OmmMii o0beM. Jlomyckaercs
M3MEPATH 00hEeM OXJIAXKICHHOTO OCTATKA B KOJOE, CIIMBas ero B IIMHIP ¢ eHoi aenenue 0,1 cM®. 3a BocCTaHOBJICHHBII
001wt 00beM MPUHMMAIOT CYMMY 3HAUEHHMH YCTAHOBJIEHHOrO o0beMa W BBIXOJa KOHJEHcata B TpoueHTax. Jlis
BBIYMCJICHUS OOBEMa IOTEPh BBHIUMTAIOT OONMH 00bem orroHa u3 100. 3HaueHuss BceX O0BEMOB B MPOLICHTAX
3aIMCHIBAIOT C TIOTPEIIHOCThIO He Oomee 0,5, mMokazaHus TepMOMETpa € TOrpemmHocThio He Oonee 0,5°C, a
OapoMeTpHuecKoe JaBiieHue ¢ norpemnoctsio He 6omee 0,05:10° Ia (0,38 mm.pr.ct.). Ilpy maBnenny BhILe WIM HUKE
101,3:10° Ia (760 MM.pT.CT.) BBOJSAT TIONPaBKy Ha OGApOMETPUUECKOE JABJIEHUE K KAXIOMY ITOKA3aHUIO TEPMOMETPA.
[onpagky (C)°C Beraucisior o popmynam (1) wnm (2) 1win UCHONb3YIOT AaHHbBIE Ta0lL. 5.

C=0,00009 (101,3.103-P) (273 +1t0), (I)
C=0,00012 (760 —P1) (273 + to), 2

rae P- 6ap0MerpI/Iqec1coe JABJICHUE BO BPEMSI UCIILITAHWS, Ha; P1- 6ap0MeTpI/meCKoe JIaBJIEHUE BO BPEMsI UCTILITAaHUS, MM.PT.CT.;
to - HaOIOTaeMble NokaszaHus Tepmomerpa, °C.

CkoppeKTHpOoBaHHYIO TemnepaTypy okpyrisioT 1o 0,5°C. Ilocie BHeceHUs B MOKa3aHUA TEPMOMETpA MOIPABOK
Ha GapoMeTpuyecKoe JaBlICHHE 3aMiChIBAIOT TeMIIepaTyphl Hadyala ¥ KOHIA KUIIEHWs, OCTaTOK, OCTAaTOK | motepy; 10%-
HBII OTTOH (00BEMBI OTOTHAHHOTO MPOMAYKTa) M COOTBETCIBYIOIME MM TEMIIEPATyphl 0€3 JalbHEHIINX BBIYMCICHUH.
Pesynbratel cBomsT B Tabnuity 1(Juis KaKIoro HeyTenpoayKTa OT/elbHas Ta0NuIa):

Tabmma 1
\VAYW| HK 10 20 30 40 50 60 70 80 90 K.K
T,°C
[IpouieHTHEBII OTTOH OEH3HMHA COCTABIISIET %
OcraTok %
[otepn %

[lo moTydeHHBIM JaHHBIM ITOCTPOHUTH KPUBBIE HCTUHHBIX Temriepartyp kurerns (MTK) u coenaTs BRIBOABL

JlaGopatopnas padora Ned JleamynbrupoBanue HegTH
OcHosnast yenvb 1abopamopHoi pabomul: BelOpaTh ONTUMAITBHBIH IEAMYJIBraTop JUIsl IPEACTABICHHOrO THITA HE(TH.
Jlononnumenvhule yenu 1a6opamopHol pabomol:
- OOBIICHUTD COCTaB IMYIBCHH
- Ommcatp mporecc 06pa30BaHUS IMYIBCHH
- OOBSCHUTH OCHOBHBIEC IPHHIUIIBI OYUCTKU SMYIbCUH
- IlepeuricnuTh OCHOBHBIE CBOMCTBA J1€IMYIIBIAaTOpPa
- OOBICHUTP, KaK MMPOBOJUTCS OYTBUTOUHBIN TECT IS BRIOOpaA JeIMybraTopa
Bseoenue Hedts moObBaeTcst Ha OONMBITMHCTBE HE(TIHBIX MECTOPOXKICHHUIA C COAEPKaHUEM BOIBL. JTa BOIA, KOTOpas
MOYKET COCTaBIISITh OYeHb OONBLIOHN IPOLIEHT OOLIEro IIPOU3BOICTBA C MPOMBICIIA, MOXKET CITY)KHTh PHYNHON MHOMKECTBA
mpoOeM. TMH TIPOOIEMaMH MOTYT OBITH:
Koppo3us - BeipaboTaHHast BoJa oueHb coieHHas. Eciu Boa ocraercs B HepTH, TO OHa MOXKET IPUBECTH K
KOppO3HH TPYO, armapaToB U APYroro o0opyaoBaHUS.
O0pa3oBaHue HAKMIHU - COJIM CHayalla PacTBOPSIOTCS B BOJIE BHYTPH pe3epByapa. Ilo mepe mM3MeHeHUs
YCIIOBHIA, NpU BBIPA0OTKE 3TOH BOBI, COTM MOTYT OCECTh B BHAE TBEPABIX TEJI. JTO B CBOIO O4Yepelb MOXKET
YMEHBIIHUTH AUAMETP TPYO, 3aKyHOPUTH COCYIBI U 000pYI0BaHKE M MPUBECTH K OTEPE MPON3BOIUTEIEHOCTH.



TpancnopTupoBka - HeTH OyIeT TPAaHCIIOPTUPOBATHCS C MPOMBICIIA 110 TPYOOIIPOBOAY MIIM TaHKEpOM. B
M000M citydae, COiepKaHue BOJBI B HEPTH OyAeT CIYXWTh NMPUIMHONW MHOTHX npobieMm. Boma B TpyGompoBoze
OCTaBIISIET MEHbBIIE IIPOCTPAHCTBA JUIS TEpeMElleHNs He)TH W TPHBOIUT K CHIKEHHIO 3(QeKTHBHOCTH
TpyOompoBoaa. Boxa, koropast mocrymaer Ha HedTenepepabaTHIBAIONIMK 3aBOA, MOXKET IPHUBECTH K CEPHE3HBIM
HapylIeHUsM B IIpoLEcCe MEPEeroHKH. TaHKepbl HE MOTYT NPHHSTH I'PY3 C COMAEpPIKaHHEM OOJBIIOTO KOIWYECTBa
BOJIBI.

Jnst mpenoTBpalieHns OMMCAHHBIX TpOoOJieM, Boja OTHensercss OT He(pTH Ha caMOW paHHEH CTaaum.
[epepaboranHas Bozia 3aTe€M MPOXOAUT ITPOIECC OYMCTKH MEPET €€ YTHUITU3AINCH.
Omynvcuu - Ux Ipupooa u Obpaszoeanue HedTh 1 Boma He cMemmBaroTes. Ecii MbI OyeM B30aIThIBaTh HEPTH M BOTY
B OYTBUIKE W 3aTeM MO3BOJIMM MM OTCTOSATH, TO INPOM30HJIET CIIENyIoIee: BoJa OCSIeT Ha JIHEe OyThUIKE W He(Th
BCIUTBIBET Ha MOBEpXHOCTh. Koryia 1Ba BHa KMAKOCTEH HE CMENIMBAIOTCS, TO MBI TOBOPHM, YTO OHM HECOBMECTHMBI.
Onnako, He(Th U BOJ@a MOTYT TepeMEIaThcsl IPU OIpE/IeIeHHBIX 00CTOSTENBCTBAX. JTO MPOMCXOAUT, KOria OfHa U3
JKHJIKOCTEW paccerBaeTCs B BUJIE MAJICHBKUX Karlellb Yepe3 APYryio v CTaOUIT3UPYETCsL.

T. 0. aMynmbcHsS - 3TO CMECh JBYX JKHIKOCTEH, KOTOpble OOBIMHO He cMmemmBaroTcs. OnHa U3 KHAKOCTEH
JIMCTIEPTHPOBaHME B JPYrodl B BHIE MaJeHbKHX Kallellb M CTaOWIM3MpOBaHA TPETHHM BELIECTBOM, Ha3bIBAEMBIM
SMYJIEraTopoM.

B nedrenoOpIBaromell MPOMBIIIEHHOCTH JBYMSI HECOBMECTUMBIMU JKHIKOCTSMHU SIBISIIOTCS He(pTh M BOMA.
JIro6ast U3 HUX MOXKET paccenBaThes B Apyroi. Camoii 0OBIMHOM, OTHAKO, SIBJISETCS CUTYalIUsl KOTZa BOJIa PACCEHBAETCs B
He(TH. DTOT NPOLIECC U3BECTEH KaK AMYIbCHs BoAbl B Hedpry. Karm paccenBaemMoli BOJbI M3BECTHBI Kak JAMCHEPCHAst
Wi npepbiBUcTas (aza. Hedhtb BOKpyT Karenb sSBIsSeTCs IUCTIEPCHOHHOI WM HeNPEPBHIBHOM (ha30i.

Cosoanue smynvcuu  J1Be )XUIKOCTH, HEPTH U BOAIA, Oy/TydH B YUCTOM COCTOSIHUM HE MOT'YT 00pa3oBaTh SMYJbcHI0. Ecin
TIOMECTHTh MX BMECTE B OJIHY EMKOCTb, TO OHH ITOCTApAOTCsl HAMTH YCIIOBHE, KOTOpast IACT UM HaWMEHBIIYIO IUIONIA/Ib
COIPHUKOCHOBEHUsI MEXKIy COOOW. DMYNbraTopbl Bcerlia IMPUCYTCTBYIOT B cocTaBe chipoid HedTH. OHHM cozepkar
cleyrone BellecTBa: acaibTHHBI - pa3iiM4Hble CMECH CEpbl, a30Ta, KHCIOpPOa, M T.N.; CMOJA; OPraHUYecKHe
KHCIIOTBI; METAJUTMYECKHE COJIH; WJI; TIIMHBI U MHOTOE APYroe. DTH BEIECTBA N3BECTHHI KaK MOBEPXHOCTHBIE AaKTUBHbIE
BelIeCTBA M 3TO O3HAYACT, YTO OHU CKIIOHHBI K HW3MCHCHHIO IIPUPOJbI BSaI/IMOJICI‘/IICTBI/Iﬂ MCEXAY KalUIIMA BOAbI U
He(ThI0. DMYIIBIaToOp, KOTOPBIN NPUCYTCTBYET B HE(PTH, IIEpEMEIaeTCs K TOBEPXHOCTH KOHTAKTA M CKAIUIUBAETCS TaM.
OMysbraTopbl 00pa3yloT Tperpaay MexAy KamsiMd Boabl W He(dTblo. OHM 00pa3yloT OOOIOYKY BOKPYT KaXKIOW
KarejbKy, KOoTopast IPeI0TBPaIlIaeT UX COeTMHEHHE.

*Y cTOIYMBOCTH 3MYJILCHH - U3MEPEHNE €T0 COMPOTHUBIICHNUS, KOTOpas pa3Jie/sieTcs Ha OT/JE/IbHbIE KOMIIOHEHTBI
HeTH U Bobl. MOXKHO Ha3blBaTh AMYJIBCHIO IUIOTHOW (TPYAHO pa3fenuTh) WM ciaboil (jerde paznenuts). Takoe
COCTOSHUE SMYIIBCHM 3aBHCUT OT psifa (haKTOPOB: KOJIMYECTBO BOIBL BA3KOCTh HE(TH; THI SMYNIbraTopa; BO3pacT
SMYIBCHH; pa3Mep Karlelb BOIbI
Tpunyuner Obpadbomrku Imynscuu 11o Teopuu, eciti SMYIbCUST HEONPEJEIIEHHOE BPEMSI HAXOUTCS B COCYZIE, B KOHILE
KOHLIOB, OHa pa3JeNuTcs Ha Booy U HedTh. Karum Boas! OyayT IpoXOAUTh CKBO3b HE(Th M 00pa30BBIBATH CIIOH BOABI HA
aHe cocyaa. Ha camoMm neme, mporecc ocelaHus SIBISETCS OCHOBOW BCEX CHCTEM 0OpaOOTKHM SMyibcud. Bpewms,
HeoOXO0AMMOoe VTS 3TOTO MpoLiecca Mbl Ha3bIBaeM BpeMeHeM oceqaHusl. K coxanensto, B HehTeno0bIBaromIell oTpaciu y
Hac HET BO3MOYKHOCTH JIOITYCKaTh 3TO BPeMsl, IOITOMY, I pa3esieH s IBYX KHUIAKOCTEH B SMYIBCHHU U UX OCEIAHUS MBI
JIOJDKHBI HCKYCCTBEHHO YCKOPATH Tporiecc. MBI MOTJIH ObI TIOMPOOOBATE 3TO CAENATh IS TOTr0, YTOOBI PEMIUTE IIpodieMy
1o 00pabOoTKe HMYIIBCHH, €CIIM MBI CMOXKEM JOCTUIHYTH CIIEAYIOIIEr0: CHU3HUTH BSI3KOCTh HE(TH; YBEIMYUTH Pa3HHILY
IUIOTHOCTEH BOZBI M He(TH; 3aCTaBUTH KAIUTH BOABI COSAUHHUTHCS VTS YBETMIEHHUS Pa3MepOB KaIlleH

IIpumenenune Tenmna. Ha camom Jene, HarpeBaHHe SMYIbCHU TTOMOXET BaM BBITIONHUTH HE TOJIBKO IMyHKT 1, a
TaKoKe IyHKTHI 2 U 3.

IIpumenenue aiexkTpudyecrBa OO0paboTKa ASMYIBCHHM SJIEKTPUUIECTBOM SIBIICTCS TIOMBITKOM BBI3BATh
00beHEHHE KaTlellb BOIbL.

XOTs Kak TEIo, TaK M 3JIEKTPUYECTBO LIMPOKO INPUMEHSIOTCS B IpOLEcCe OO0E3BOKMBAHMSA, OHU PEIKO
HCTIONB3YIOTCS caMH 110 ceOe. UTOOBI YCKOPHUTB STOT MPOIIECC B AMYIBCHIO JOOABIIOTCS XUMHUYECKUE PEareHThL.

Ipumenenne Xumuyeckux PearentoB J[o0aBieHre XMMHUUECKAX PEAreHTOB B AMYJIBCHIO ITOMOTaeT BBI3BATH
00BbEMHEHNE Karlelb BOABL. XMMHYECKUE PEareHThl BRIOMHAIOT 3Ty 3a/ady, pa3pblBasi IUICHKY, OKPY)KAIOLIYI0 Karuii
BOZBL. UTOOBI 3TO cAenaTh XUMUUIECKHI PEareHT JOIDKEH MONAcTh Ha JIMHHIO paszienia MeXAy He(ThIO M BOIOH. 3aTeM
XUMHYECKHH peareHT JOIDKEH coOpaTh BMECTE JOCTATOYHOE KOMMYECTBO Karelb BOMBI VIS WX OObeAWHEHHA. Takoi
iporiecc cOopa Ha3pBaeTcs GUIoKyJIsuei.
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Kpome TOro, Xxumudeckuil peareHT JODKEH OBITh CIOCOOEH HCKIFOYUTH TBEPIblE YaCTHIBI M3 JAHHOTO
B3aMMOJIEHICTBHS U YJIaJIUTh MX BMECTE C OTJCIEHHOH BOJOH. XMMHYECKUE PEareHThl, KOTOphIe CIIOCOOHBI BBIIOIHSATH
TaKye 3a/1a41 Ha3bIBAIOTCS AEIMYJIBIATOPAMH.

[pakTHyeckn He BOSMOXKHO HAWTH ONHO XMMHYECKOE BEIECTBO, KOTOPOE MOIVIO ObI BBIIONHATH BCE ITH
¢ynkpy. [ToaToMy, 1eIMyabraTophl SIBJISIOTCS KOKTEWISIMU U3 Pa3HbIX XUMHUYECKUX BELIECTB, KOTOPhIE CMELIUBAIOTCS
JUTISL TOCTIDKEHHS HAWTYUILero pe3yJibTara B 3aBUCUMOCTH OT THIa 00padaThIBaeMOi AMYITbCUH.

Bei6op [leamymbraropa

[ono6HO GonbIIOMY pa3HOOOPA3UIO THITOB HE()TH CYIIECTBYET OONBINOE pPa3HOOOpa3Ke THUIIOB JIEIMYIIBIaTOPOB.
JU1d onpenenéHHOrO THUIA SMYIIbCMHM HEOOXOAMMO BBIOpaTh COOTBETCTBYIOIIMI €IMYJIbraTrop, 4TOObI OOECIeUUTh
ONTHMAJIBHYIO 1T UAPATALIHIO.

Bri6op nmesmynbratopa 3aBUCHT OT psifa (haKTOPOB BKIIIOYAOIIMX CIEAYIONIee: TUIl NPOU3BOAUMOM CHIPOH
He()TH; CBOMCTBA M COCTAB IUIACTOBOI BOJBI; THII IpoIiecca AerHApaTalii; MECTO 3aKauKi XMMHUYECKOTO peareHra;
TeMIlepaTypa; HCIOJIb30BaHHE APYTMX XUMHYECKHX BEIECTB, KOTOpble MOTYT BCTYHNHMTh B PEAKIHIO C
J€IMYIBIaTOPOM.

Korza n3BecTHbI Bce JaHHBIE 0 THIIE HE()TU U CBOHCTBAX ILIACTOBOM BOJIBL, MOXKHO CY3UTh KPYT ITOMCKa HanOomee

s¢dekTrBHOrO neaMynbraropa. BbiOupaeTcss 4acTh JAeIMYIBIMPYIOIIMX BEIIECTB, IPEIaraeMbIX ITOCTABLIMKOM,
KOTOpble OyayT NpOBepeHa B MOJNEBBIX yClIoBMAX. Hambomee pacnpocTpaHeHHBIM BHIOM TECTUPOBAHMS SIBIISIETCS
OyTBLJIOYHBII TecT MPod.
Ob6opydosanue 3 wrT. KanuOpoBaHHBIX OYyTbUIOK. OHU IMOXOXKM Ha MEIMIMHCKUE KOJOBI C IpaJyMpPOBKOH B
muuaTpax (i) 20 ML IOOPHI, € IOMOIIBIO KOTOPOrO MOXKHO OTOOpaTh TOYHOE KOIMYECTBO SMYIbCHH.
I'panynpoBanHble Mukponunerku ¢ feineHusamu no 0,1 miu. Mcmome3yloTes UIS TOYHOrO JO3MPOBAHUS OYEHb
MaJIeHbKHX O00BEMOB AEIMYJbrHpYIoOIIero BeriectBa. CTEKIISHHbIC INNPUILI €O IKanod ooséMom 50 u 100 mur.
Bonsnas 6anst ¢ TepMocTaTuueckuM KoHTposeM. LlenTpudyra ¢ rpaxyrnpoBaHHBIMHU IPOOHPKaMH LEHTPHPYrU. DTO
MeXaHHU3M, KOTOPBII BpallaeT OMpeieEHHOe KOJIMYECTBO MPOOUPOK Ha OOIbIOi ckopocTu. L{eHTpobexHas cuna,
BO3/IeiicTBYIOIAsT Ha oOpasibl B MpoOHMpKax, pasnenser HedTh W Bomy. [lepemenimBaromiee yCTpoHCTBO. DTOT
MEXaHU3M B30aNTBIBa€T 0OOpas3lbl MYIbCHU, NOMEIIEHHBIE B KannOpoBaHHbIe OyThUTKH. (MHOrma B MONEBBIX
YCIOBHAX OYTBUIKH BCTPSIXHUBAIOTCS PYKAMH).

Kpome nepeuncieHHOro 000py0BaHHsT HEOOXOAUMBI JE3MYIBIHPYIOIIUE BelllecTBa U pacTBopuTen. OObIUHO
JeSMYJIBTUPYIOIIHE BEIIECTBA HCIOIB3YIOTCS B pa30aBICHHOM COCTOSHHMHM Ha3bIBaeMOM PpacTBOp. OObMHBIA 5%
pactBOop mpuroraBnmMBaeTcs IMyTéM cMenmBaHus 0,IMJ.  KOHLIEHTPHPOBAaHHOTO JAedMyidbraropa ¢ 1,9 wmim
JeIMYJIBTHPYIOILErO PACTBOPUTEIISL.

Topsoox Tecmuposanus 6 rabopamopui.

- B noaxopsmuii kouTeliHep 00béMoM MunumyM 0,5 nutpa nomectute 75 mi. HedTH u 75 Mit. Boabl. J{is
JOCTIDKEHHSI COCTOSTHHS OMYIBCUH HEOOXOAUMO HMHTEHCHUBHOE IIEpeMEIINBAaHME, ISl 3TOIO CMECh IIePEeMEIINBAIOT
TIpY TIOMOIITH arapara ¢ MEMANKOi B Te4eHNH 15 MuH.

- [lomy4yennyro npo0y 3MyINbCHHU, KOTOPYIO IUIAHUPYETCS TIOBEPTHYTH 00paboTKe, HEOOXOIUMO Pa3JIUTh B
TpH KanuOpyeMbie OyThUIKH 10 50 MII B KOXKIYIO

- [IpomapxupyiiTe OyTHUIKH JaHHBIMH O THIIE IeIMYIIbraTopa U HCIONb3YeMOM KOINYECTBE

- HobaBbTe AeaMynbratop B ABE W3 TpeX OyTBUIOK, B TOYHBIX KONMYECTBAX HCHONb3YS MUKPOIHMIETKY (B
TpeTel OyThIIKE MPOBOANTCS KOHTPOJIBHBIN TECT - 0€3 1e3MYIbraTopa)

- 3aKpyTHUTE KPBIIKN OyTBUIOK M yOEOUTECh, UYTO OTCYTCTBYET yTEUKa

- Bs0onraiite OyTHUIKM B TEYEHHHM BPEMEHH, COOTBETCTBYIOIIETO HHTCHCUBHOCTH B30aNITBHIBAaHHS Ha
MPOMYYacTKe

- Yepes omnpeneseHHbIe IPOMEXYTKH BPEMEHH 3aIUChIBAHTE KOTMYECTBO OTIESICHHON BOABI M SMYIbCUH

- VI3 OyTHIIOK C IOMOIIBIO HIITPUIA YAAIUTh HEPTH B 00beME 5 MII. HAJ TMOBEPXHOCTBIO pas3zena HedTH u

BOJIBI.
- C stumMu npobaMu He(TH MIPOBECTU TECT HA LEHTPUPYTE, YTOOBI ONPEENUTh KOJMYECTBO OCTATOUYHOMN
BOJIBI B HEPTH



- 3amonHUTH pobupkH neHTpudyru Ha 50% pacTBOpUTENEM, HAPUMEP KCHIIOJIOM, 3aTE€M 3aIlOJHUTE HX

1o 100% smynbcueit
- B36onraTh 3T TpOOMPKH, YTOOBI TIIATENIFHO CMEMIATh UX CO/IEPKUMOE
- [lepememmBaTh 311 MpodUpKH B Tederne 10 MUHYT
- OnpenenuTs cosiepKaHue OCTATOYHOH BOJIBI B HEDTH

- 3ammcatb 06H166 COACPI)KAaHUC BOJbI. Taxmm 06pa30M, NOJMYYCHbI OAHHBIC, KOTOPBIC MOKHO HCIIOJIb30BATh I

CpaBHEHUS TECTHPYEMBIX IEIMYITBIUPYIOIINX BEIICCTB.
- Cenath BBIBOJI O TIPOJICIAHHOMN JTa00paTOpPHOM paboTe.

Kpumepuu oyenxu rabopamopuvix pabom @ cemecmpe

Kpumepuii oyenku
(3a évinonHenue 00HOI 1a6OpPamopHoll padomul)

bann

JlaGoparopHast pabora OTJIMYAETCs MOCICIOBATEILHOCTHIO, MPABUIILHOCTHIO TOTYUCHHBIX
pe3yabTaTOB, BBIBOAOB. IIpM OTBeTE HAa BOMPOCHI CTYAEHT JEMOHCTPHPYET XOPOIIYIO
CTElleHb BIAJICHUS TIPEICTaBlIeHHBIM MatepuasioM. OTBETBl (QOPMYIHPYIOTCS apryMeH-
THpOoBaHHO. OTCYTCTBHE OIMMOOYHBIX OTBETOB.

25

JlaGoparopHasi pabora OTJIMYAETCs MOCIIEIOBATEILHOCTHIO, MPABUIILHOCTHIO MOMTYUEHHBIX
pe3yJIbTaToB, BHIBOAOB. [Ipu 0TBETE HA BONPOCHI CTY/IEHT JA€T JJOCTATOYHO MOJIHbINA OTBET,
C HapyIIEHHEM ITOCIEIOBATEIBHOCTH M3I0KEHHUsT. ECTh HEOONBIIION MPOIEHT OMMOOUHBIX
OTBETOB.

20

JlaGopatopHast paboTa BBINONHEHA C TPYOBIMH OIIMOKAMH, IOJIYYCHHBIC PE3YJIbTaThl
3HAYUTEIHLHO OTJIMYAIOTCA OT HMCTUHHBIX. Y CTyJACHTa OTCYTCTBYET YeTKWil OTBET Ha
ITOCTaBJICHHBIC BOIIPOCHI.

15

JlaboparopHasi paboTa He BBITIOHEHA.
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KoutposabHnast pagora Nel mo remam Ne 1-6

1. Bseoenue

1.1 HazoBrTe OCHOBHBIE UCTOYHUKH MPUPOAHOTO MHOTOTOHHAKHOTO CHIPHS TSI TIPOMBIIITIEHHOCTH
OpraHWYECKOro CHHTE3A.

1.2 HazoBuTe ypoBEeHb I'OJ0BOM JOOBIUM OTEUSCTBEHHON HE(TH, UCKOMAEMBIX YIJIEH M IPHUPOIHOIO
rasa.

1.3 Packpoiite npobiiemMy ChIpbsi B 00CTAaHOBKE UCTOIICHUS! TPUPOIHBIX PECYPCOB.

1.4 CoBpemeHHBIe ITPOOIIEMBI pOCCHIICKOl HedTerepepadoTKy.

1.5 IepcriekTUBBI pa3BUTHS HeTera3onepepadaThBAOMISH U HeDTEXUMITIECKON IPOMBIITUICHHOCTH.

1.6 O630p HedTeraszoBoro peiHka Poccun.

1.7 HocTmxeHus B IPOM3BOACTBE CHHTE3-Ta3a.

1.8 TlpuHmumsl W METOABI  PAIMOHAIBHOrO IMPHPOJONONB30BaHU.  PecypcocOeperaromniye
TEXHOJIOTHH.

2. [Ipoyeccoi nepepabomxu meepovbix 20pPIOYUX UCKONAEMbIX

2.1 V3 kakuX OCHOBHBIX YaCTEH COCTOST HCKOMAeMbIe YTITn?

2.2 OxapakTepu3yliTe OCHOBHBIE TPYIIIBI PEAKINA, MPOTEKAIOIIMX MPH TEPMUIECKON JECTPYKIMN
TBEPIIBIX TOPIOYMX HCKOIAEMBIX.

2.3 Ha3zoBure 4deThlpe OCHOBHBIX HAIpPABICHHS XHMHKO-TEXHOJIOIMYECKOH IepepaboTKu
HCKOIAEMBbIX yIJICH.

2.4 VI3n0oxuTe OCHOBHBIC TIPUHIIUITHI KJIACCH(UKAIIMH TBEP/IBIX TOILIHB.

2.5 Kakue TpyTHOCTH BO3HHKAIOT IPH UCIIONB30BaHUHU U ITEPEPa0dOTKE CMOJ MTOTYKOKCOBAHHMS?

2.6 YKaxuTe JOCTOMHCTBA U HEAOCTATKA HHU3KO- U BBICOKOTEMIIEpaTypHOH raudukamuy. B xaxkux
YCIIOBHSIX NMPEANIOYTHTEbHEE UCTIONb30BaTh TOT MM MHOMH mporecc?

2.7 ObocHy#TEe HeOOXOAUMOCTD Pa3pabOTKH TEXHOIOTHH YKUIKUX U Ta3000pa3HBIX TOILTUB U3 YTJISL.

2.8 Yxaxxute KpUTepuu BEIOOpa ONTUMAIILHON TEXHOJIOT U TIPUTOTOBJICHUS! KHUIKIX M Ta3000pa3HBIX
TOILIUB U3 YIJIA.

2.9 OnuiyTe OCHOBHBIE PEXHUMBI U IIPOLYKTHI POLIECCOB Ia3U(UKaUK HCKOIAEMbIX yIiIeH.

2.10 Ilepeuncnure MeTObI BBIACIEHUS U OUUCTKU apEHOB, MOIy4aEMbIX IIPU KOKCOBAHUU KAMEHHOT'O
yris. Jlaiite MX CpaBHUTENBHYIO XapaKTEPUCTHUKY.

3. Ilpoyeccor nepsuunoll u 6MopuyHol nepepabomxu Heghmu

3.1 HedTp, ee MporCXoKIeHUE U COCTAB.

3.2 CdopmynupyiiTe onpezenerre nouatus «Hegtey. [Ipuseante knaccupuxaiiio HeTe.

3.3 Kakas gmoms poObBaemoii HedTH wcnoms3yercs i repepaboTKu B TPOIYKTHI
HEe(TEXMMHYIECKOr0 CHHTE3a.

3.4 MoTOpHEBIE TOILTHBA.

3.5 Ilepeunciute OCHOBHBIE TPYMIIBI YIJIEBOAOPOIOB M HMX HPOM3BOIHBIX, BXOIALIUX B COCTaB
(paxunii HepTH, U3 KOTOPBIX BHIpa0aTHIBAIOTCS MUHEPAIBHBIE Macia.



3.6 TToaroroBka u nepBUYHas nepepadboTka HehTH

3.7 O0mas cxema nepepadoTKu He(hTH.

3.8 IlpuunnHa nosiBeHus Bombl B HeTh. HexenatenbHble sSBICHHS, CBSI3aHHBIC C MPHCYTCTBUEM
BOZIbI B HE(PTH.

3.9 CenaparpionHas cucteMa Ha He)TelpOMBICIaXx.

Tpebosanus k opopmaenuio KOHMpPOILHOU pabombl
1. KonTponbHast pabota opopMIisieTcst B OTAeTbHON TeTPaIH.
2. Ilpu oopmieHnn pabOThl CHavasa HJIET 3alUCh 3aJaHUs, 3aTEM €TI0 pelICHUE.
3. KouTponbHast paboTa COCTOMT M3 Tpex 3ajaHuil. 3agaHus TpeOYIOT OTBETa Ha TEOPETHYECKHE
BOIPOCHI, B KOTOPBIX HEOOXOANMO AaTh TONHBIH, pa3BEPHYTHIH OTBET Ha IMOCTABJICHHBII BOMPOC.
4. B koHI1Ie paboThl HEOOXOJMMO YKa3aTh CIIMCOK MCIIOJIb30BAHHON JIUTEPATYPHI.
5. CTyneHT NOIMMCBHIBAeT KOHTPOJIBHYIO paboTy M IpPEAoCTaBiIsieT ee B JAeKaHaT (akyiabTera Ha
pELIeH3UPOBAHUE.
6. Eciin xoHTpONIbHAsE paboTa He 3aUTeHa PeleH3eHTOM, TO OUIMOOYHO BHIIOJIHEHHBIE 33 JaHUS PELIaloTCs
IIOBTOPHO B TOM € TETpasu.
7. CTyneHT JOMKEeH BBIMONHATH KOHTPOJIBHYIO paboTy CBOETO BapHaHTa, B MPOTUBHOM cilydae pabora
PELICH3EHTOM HE 3aCUUTHIBACTCSL.

Kpurepnii ouenkn Bann
JIeMOHCTpHPYET MOTHOE MOHMMAHKUE ITOCTABICHHOM 3amaun. JlaeT JIoruueckd 00OCHOBAHHBIH, MOMHBIA 1 50
NPaBWIBHBIN OTBET Ha MMOCTaBJIeHHbIH Bopoc. OTCyTCTBHE OIIMOOYHBIX OTBETOB.
Jlaer 10oCTaTO4uHO NONHBIM OTBET, C HAPYLLEHUEM IIOCIIEN0BATEIbHOCTU U310KEHUSL. 40
JlaeT HemoHbIA OTBET Ha BOMPOC. 30
Her orsera. 0

MaxkcuMaabHOE KOJHYECTBO OANIOB 3a BHITOJHEHHE KOHTPOIBbHON paboThI CTyaeHT momy4aer 50,
MUHUMAaJIBHOE KoJinyecTBO 0annosB — 30 .
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