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1. Ilean m 3aaa4y TUCUUILIUHBI
Lenv oucyuniunbl -O3HAKOMIICHUE CTYICHTOB C OCHOBAaMH COBPEMEHHOTO YYCHHS O COCTaBe U
CBOMcTBax He()TH U €€ OTACNIBHBIX (Ppakiuii, OCBOGHUE CTYIACHTAMH MPAKTUICCKUX HABBHIKOB B
Ipolecce uccaenoBanus He)TU ¢ IPUMEHEHHEM HOBEHIINX (PU3UKO-XUMUYECKUX METOOB.
3aoauu oucyuniunvl - N3ydeHUE BIUSHUA (U3UKO-XUMUICCKAX CBOMCTB COCTaBIAIOMIMX HEDTH
KOMIIOHCHTOB Ha TYTH TMEpepabOTKU ChIPbS U KAYECTBO HM3BJICKAEMBIX M3 HEro MPOIYKTOB; -
ompesieNieHue XUMHU3Ma U MEXaHU3Ma TePMUYECKIX U KATATUTUYECKUX MPEBPALIEHUI OCHOBHBIX

TEXHOJIOTHYECKHUX MPOIECCOB MepepadoTKu HepTH 1 HEPTETIPOTYKTOB.

2. MecTo aucuuminusbl B crpykrype OOIIL
JlucuumuiiHa OTHOCUTCS K 0a30BOM 4acTH €CTECTBEHHOHAYYHOTo LUKIA. [lid n3ydeHus
Kypca TpedyeTcs 3HaHHe 0011el 1 HEOPraHWYECKOH XUMHUH, OPTAaHUIECKON U PU3MIECKOM XMMHUH.
B cBoro ouepenb, AaHHBIH Kypc, NMOMHMO CAaMOCTOSATEIHHOTO 3HAYEHHS, SIBISETCS

MPEIIeCTBYIONIEH TUCIUTUTHHON Il KypCOB: O0IIIasi Te0IoTHsl, 00IIasi T€OXUMHUSI.

3. TpeOoBaHusl K YPOBHIO OCBOEHHSI COAEPKAHUS TUCHUIIMHBI

IIponiecc wm3ydeHus AMCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHME  CIETYIOLIUX
KOMIETEHIIMH NHIMKATOPOB UX JOCTH)KECHHUS:
OIIK-1 - Crmocoben pemarb 3aJa4yd, OTHOCSIIUECS K MNPO(ECCHOHATBHOW NesATEIbHOCTH,
IOPUMEHSST METOJbl MOJEIUPOBAHMS, MaTeMaTHYECKOrO aHaju3a, €CTECTBEHHOHAy4HbIE U
00IIIeNH)KEHEePHBIC 3HAHUS.

N/I-1onk-1-3HaeT TNPUHIMNHAIBHBIE OCOOCHHOCTH  MOJCIUPOBAHUS  MaTeMaTHYECKHX,
(1)I/I3I/I‘-IGCKI/IX U XUMHUYCCKUX HpOHeCCOB, Hpe;[HaaﬂaquHHe JJIA KOHerTHBIX TCEXHOJIOTNYCCKUX
MIPOIIECCOB.

N/I-2onk-1-yMeeT HCNOJb30BATh OCHOBHBIE 3aKOHBI JUCHUILIMH WHKEHEPHO-MEXAHUYECKOTO

MOZYJIs, UCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIIINH.
OIIK 5 - CnocoGeH mOHUMAaTh NPUHIHIIEI pa00Thl COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHMA
¥ MCIIOJIb30BaTh UX VIS PELICHUs 3a7a4 Npo(ecCHOHANBHON IesITeIbHOCTH.

NJI-1onk-5-3HaeT cocTaB U CBOMCTBA He(pTH M raza.

4. O0beM IMCHUIIIMHBI M BU/bI Y4eOHOH padoThI

Bcero CemecTpsl

Buna yueOHo# padoThl yacos/ 3a4.e/. 3 4

101010 390 101010 300

KonrakTHasi pa6oTa 51/1,4 12/0,3 51/1,4 12/0,3




B Tom uncie:
Jlexun 17/0,47 6/0,1 17/0,47 6/0,1
[IpakTrueckue 3aHATHS - - - -
CeMuHapsl - - - -
Jlaboparopubie pabOThI 34/0,9 6/0,1 34/0,9 6/0,1
CamocrosiTesqibHasi padora (Bcero) 57/1,5 96/2,6 57/1,5 96/2,6
B Tom uncie:
Pedepatsr 17/0,47 22/0,6 17/0,47 22/0,6
Jokmnaasl
[IpesenTaunu
U (unu) Opyeue 6udvi  camocmosmenbHOU
pabomul:
[ToaroroBka k 1abopaTopHBIM paboTam 30/0,8 30/0,8
[ToaroTroBka K MPaKTUYECKUM 3aHSATUSIM 20/0,5 20/0,5
[ToaroroBka K 3aueTy 20/0,5 401,1 20/0,5 401,1
Bun oryeTtHocTH 3ayer 3auer 3ayer 3ayer
Oomasn BCETI'O B uacax 108/3 108/3 108/3 108
TPYAOEMKOCTh BCEI'O B 3a4.
3 3 3 3
AUCHUILTUHBI eIMHUIAX
5. Copepsxkanue 1¥CUUNITHHBI
5.1 Pa3zaenbl AUCHMIIJIMHBI M BUABI 3aHATHI
Yacol
HaumeHoBaHue pa3zjaesia Hacer Jadoparto Bcero
JICKIIMOHHBIX
AUCHUILIUHBI N0 ceMecTpaM - PHBIX 4acoB
3aHATHH
1 CocraB u 001IHEe CBOMCTBA HEPTH. 4 8 12
2 YrneBoaopoasl He(hTH U rasa. 4 8 12
['eTepoaToMHbIE U HEYTTIEBOJAOPOIHBIE 4
3 8 12
COeTMHEHUS HE(DTH.
[Iportiecchl MOATOTOBKH U MTEPepadOTKH 5
4 10 14
He(TH U Taza.




Hroro

17 34 51

5.2 JIeKIIMOHHBIE 3aHATHSA

Taoauua 3

n/n

HaunmeHnoBanue
pasjaeia

AUCHUIIIMHBI

Coaepixanue pasgena

Cocras u o01me

cBoiicTBa HE(PTH.

1.1. Hedtp m ra3 kak npupoHbie 00BEKTHl SHEPTHH U CHIPHE IS
nepepaboTku. ['UmoTe3sl mpoucxoxaeHust HeTH. DIEMEHTHBIN U
rpymnmnoBoi coctaB HepTeil. Knaccupukanus Hedreit.

1.2. ®usuyeckue cpoiicTBa HedTeil. [ImoTHOCTH, MonekymspHas
Macca, BSI3KOCTh, TEMIIEPAaTypbl 3acThIBaHWS, [OMYTHEHHS,
KpUCTaIM3ausl. XapaKTepUCTUKN TMOXApOOMacHOCTH HedTel u
rasos, TeMIepaTypbl BCIIBIIIKH, BOCIIJIAMEHEHHUS,
CaMOBOCIIJIAMEHEHUS, MpeAeisl B3phiBaeMocTH. OKTaHOBOE W
[IETaHOBOE YHCIIA.

1.3. Metonsl pazaeneHust He(TH U ra3a: eperoHka, peKTuQuKanus,
IKCTpaKLus, abcopbuus, ajcopouus, KpHUCTaJIU3aLus,
muhPy3noHHBIE ~ METOABL.  XpoMarorpauyeckue  METOJbI

pas3ziencHus U aHaau3a He()TH | rasa.

YrieBoaopoib

HeTH U raza.

2.1. Anxansl HepTH U raza. CocraB u ctpoeHue. duznyeckue u
XUMUYECKHE CBOMCTBa ankaHoB. IlapaduuHbl W 1IEepe3WHBl KX
BIIMSIHME HA MPOIIECCHI HePTeT00BIUN.

2.2. luxnoankansl He(hTH. CocTaB U cTpoeHHE. 3aKOHOMEPHOCTH MX
pacnpenenenus mo gpakuusim HePTu. OUINIECKUE U XUMUIECCKHE
CBOMCTBA.

2.3. Apennl. CocraB pacmpeznenenne 1o ¢paknusMm HedTu.
Crpoenue, ¢Qusuueckne W XuUMUYeckue cBoiicTBa. I[IpaBuia
OPHEHTAIlMM B pPEAKUUAX AJIEKTPOPMIBHOTO 3aMEIICHUS B
apoMaTH4eckoM Kouiblie. [IpuMeHeHHe apeHOB B OpPraHM4ecKOM

CHUHTC3a.




2.4. AnkeHbl, TUEHbI U AJKHUHBI, 00Opa3ylonmecs npu nepepadoTke
He(TH. Bpimenenne W CBOWCTBA,  HMCIIOJB30BAaHUE B

He(pTEXUMHUUECKOM CHHTE3E.

I'eTepoaTomHbIE 1
HCYTJICBOAHBIC

coeauHeHus HeTu.

3.1. Kucnoponconepxkamue coeauHeHus. HedTsHbie KuUCIOTH U
¢beHonbl.  DUMKO-XMMHYECKHE CBOMCTBA HE(PTAHBIX KHUCIOT,
KHMCJIOTHOE YUCJI0. BiausiHue KUCIOpOACOAepKAIIMX COCIUHEHUN Ha
nporecchl HeTen00bIYU U CBOMCTBA HEDTETIPOTYKTOB.

3.2. CepHuctsie coenuHeHus. OCHOBHBIE THIIBI CEPHUCTBIX
COEIMHEHUH, UX pacrnpeaeneHue no Gppakuusm Hedptu. Ousnueckue
U XMMHUYECKHE CBOMCTBA CEPHUCTBIX COeAUHEHMM. X BnusHuEe Ha
mporecchl  HePTemOOBIYM M CBOMCTBA  HE(DTENPOIYKTOB,
MIPOUCXOXKACHUE CEPHUCTHIX COETUHEHNH HEPTH.

3.3. Aszotucteie coeaunenusi. ConepaHue a3zora B HEPTIX U
He(TAHBIX (QpakusaX. A3O0THCTBIE OCHOBAHHS, HEUTpabHBIC
coequHeHus, nopbupuHbl. BiusHue a30THCTBIX COEAMHEHUN Ha
MPOIIECCHI JOOBIYM HEPTH U Ka4ECTBO HEPTEIPOTYKTOB.

34. Cwmomnbl. Acdansrensl. CocTaB, CTpOEHHE, CBOWCTBA.
Beinenenne cmon u achanprenoB HedTH. BnusHue cmon u
achanbTeHOB Ha Tporecchl HedTemoObluM u  TepepadOTKH.
Heoprannueckue koMmnoHeHThl HepTH. OCHOBHBIE METaIbI,
BCTpeyaonmecss B HEPTIX, UX BIMSHUE HA MPOIECCHl JOOBIYM U

nepepaboTKu HEPTH.

[Ipoueccol
MOJATOTOBKU U
nepepaboTku HEPTH

u rasa.

4.1. OcHoBbl mnepepaboTkn HehTH. TepMuUecKHi KpPEKHUHT,
MUPOJIN3, KOKCOBaHHUE. HerunpupoBanue, UKITU3aLus,
apoMaTru3aIus.

4.2. TepMOKaTaIMTHUECKUE MPEBPAILEHHS YIIIEBOIOPOIOB HEPTH.
Katanu3z w  karanuzaropel.  KaTanuTuyeckuil  KpEKHHT,
KaTaJuTH4ecKuil pudopMuHT. XHUMHUYECKHE OCHOBBI MPOLIECCOB,
KaTaJIn3aToOpbl, IPUMEHEHUE B IPOMBIIIUIEHHOCTH.

4.3. OxwucneHue yrieBoAOpoAOB He(PTH M HMX NPOU3BOJHBIX.
OCHOBHBIE KHCIOPOJCOIEPKAIINE MPOTYKTHl HE(QTEXUMHH.

4.4, Meronel ouucTkM HedTH, Taza U HEPTEMPOIYKTOB.

['unporenusanus u rupooOeccepruBaHue.




5.3 JlaGopaTopHbIi NPAKTHKYM

Taoauua 5

Conep:xanue pasaena

Omnpenenenue coaepKaHus BOJIbI B HEDTH.

Onpenenenre GpakIMOHHOTO cOCTaBa HE(PTU Ha armapare DHIJIepa.

Pasronka Hedtu mpu atMocepHOM JaBICHUH Ha amnmaparte ¢ aedaermaTopom.

AHanu3 0eH3MHOBOM (PpaKIuu
- ONpEEIICHUE TUIOTHOCTH IIPU 20°C;
- OMpeJIeTICHUE JaBJICHUS HACKHIIEHHBIX TApOB

- onpeesieHre HOAHOTO Yucia

AHanM3 KepOCUHOBOM (hpaKInu
- OMpeIelICHe KHHEMAaTUYECKOU BSI3KOCTH;
- onpenieneHue PpaKkIMOHHOTO COCTABA;
- OTIpe/ieTICHNE aHUITMHOBOM TOYKH;-

- pacueT HU3LIEH TEMI0Thl CrOpaHUsl.

AHanu3 qu3enbHON QpaKIum
- OMpeJIeTICHHE TEMIIEPATYPhI 3aCTHIBAHUS;
- ONIPEJICIICHUE TEMIIEPATYPhI BCIIBIIIKH;
-pacyeT MEeTaHOBOIO YKCIIA M TU3EIILHOTO

HHIOCKCA.

—

6 CamocrosiTesibHast padoTa

6.1 Bonmpocsl 17151 CaMOCTOSITEILHOTO H3YYeHUS

. 'unote3bl npoucxoxaeHus HepTH

. [lepcniekTuBHBIE CTIOCOOBI OypeHUS HEPTAHBIX CKBAKUH

. HoBble MeTo1bI OBBIIIIEHUSI HEPTEOTIAYH TUTACTA

. Ucionb30Banne apeHoB B HE(YTEXUMUUYECKOM CUHTE3€

. 'ubpunnbie coequuenus HedTeil.

O© o0 3 O L B~ W DN

10. OnTrueckue cBoiicTBa HEPTENPOIYKTOB

. Oransl pa3BuTUs HedrenepepadaTbIBaroIell MPOMBIIIICHHOCTH

. HemmpenenbHbIC yTI1€BOIOPOIBI, 00pa3yoImuecs Npu nepepadoTke HehTH

. Ucionb30BaHue aqKeHOB U alIKaAMEHOB B HE()TEXUMHUUECKON MPOMBIIIIICHHOCTH

. CocoOb! CHIKEHHSI TOTEeph HE(YTH U HEPTEIPOAYKTOB IIPH TPAHCHOPTUPOBKE U XPAaHEHUHU

11. Kpynueiiire poCCUHUCKHE MECTOPOXKACHUS NPUPOJHBIX M TONYTHBIX Ta30B, TIa30B

ra30KOH/ICHCATHBIX MECTOPOKICHUIN




12. AzeoTpomHas peKTUhUKAIUS
13. DkcTpakTUBHAS PEKTU(DUKALUSL

14. BapuanTsl XxpomMarorpaduyeckoro aHaan3a

6.2 Ilepeuensb TeM 1uis pedpepara
1. Hedtp 1 ciocoOsI ee nepepaboTku
Bpennbie npumecu B HEPTAX U c1IOCOOBI O0PHOBI C HUMHU
3.IIporecc mepBUYHOTO pasneneHus HePTH Ha PpaKIun
Ocy1ika raza
Kpynnsle razossie mecropoxaenus Poccun.
6.Yriepoa. Xumus yriaepoja U €ro COeIMHEHHI.

7.0cy1ika raza Ha aOCOpOITMOHHBIX YCTaHOBKaxX. TeXHOJIOTHYECKas CXeMa.

S A S

8.0cymka ra3a W BbIEJIEHHE KOHAEHcaTa Ha aJCOpPOLMOHHBIX YCTaHOBKAaX.

TexHonornueckas cxema.

8. 9.0uncTKa HEPTAHOTO U MPUPOIAHOTO raza OT CEPOBOIOPOIA M YTIEKHCIOTO rasa.

9. ®Ou3NKO — XUMUYECKHE CBOMCTBA HEPTIHBIX SMYIIbCHI.

10. OcHOBHBIE METOIBI pa3pyIIeHUS HEDTIHBIX AIMYIIbCHA.

11. O6opynoBaHue yCTaHOBOK MOJATOTOBKA He(TH (TEIMI0OOMEHHHMKH, OJOKH Harpesa,
KareoOpa3oBaTeny u Jp.), NX Ha3HAYCHHE U KOHCTPYKIUH.

12. IIpuHIIMNIMaibHAS TEXHOJIOTUYECKAs CXEMA YCTAHOBKY aJIKWJIMPOBAHMS.

13. [Torounas cxema IpOU3BOJICTBA TOTUIUB.

14. YrieBoaopoabl, BXOJSIINE B COCTaB HEPTH.

Y4eOHO-MeTOAMYECKOE 0O0ecTedeHHe ISl CAMOCTOATEIbHOI padoThI CTYIeHTOB

1. Axwmeros, C.A. Texnonorus nepepadoTku He(pTH, raza U TBEPABIX TOPIOUUX
ucKormaeMbIx: yueoHoe nmocooune/ C.A. AxmetoB u np.; moxa pea. C.A. 2. AxmeTona.-
CII6.: Henpa, 2009.- Yacts 1, r. 1. TommmBHO-3HEPTeTUYECKUI KOMIUICKC.

2. OcHOBBI XUMHH HEPTH. DIEKTPOHHBIE HHPOPMALIMOHHBIE PECYPCHI.

3. Bepxuumnckas C. B. Xumus u rexnosiorust Heptu u raza: yuebHoe nocodue / C.B.
Bepxuunnckas, H.I'. lurypos, C.A. CUHUIIUH. - 2-€ U31., uctp. u gom. - M.: ®opym,
20009.

4. Ps6os B JI. Xumus sedtu u raza: yaebnoe mocobue / B.JI. Psa6os. - M.: U] DOPYM,
2012. JononuurensHas mureparypa Ps6os B.Jl. Xumus nedtu u raza.- M.: ]|

«D®OPYM», 2009.- 336 C.



Bupxxnuunckas C.B., Jurypos H.I'., Cutomma C.A. XuMus ¥ TEXHOJIOTHS HEPTH U
raza: yae6. nocodue.- M.: U]l «®OPYM», 2009.- 400 C.

Ceipkun A.M., Moscym3azne 3.M. OcHOBbI xuMuu HeTH U Taza. - ¥Yda: U3n-so
YI'HTY, 2002 .- 110 C.

TexHomorus 1 000pyI0BaHKE MPOIECCOB MEpepadOTKN He(TH U Ta3a /o pe/l.
AxwmeroBa C.A. — CII6.: Heapa, 2006. — C.870.

Xumus HedTH U raza: yued. mocodue ams By3oB /mof pen. [IpockypsikoBa A.E. u
Hpadkuna E.E. — CII6.: Xumust, 1996. — C. 446.
http://znanium.com/bookread.php?book=182165
http://znanium.com/bookread.php?book=328497

7. OneHo4YHbBIE CPpeACTBA

7.1. Bonipochl K nepBoil py0exkHO# aTTecTauuu

—_—

TOIIMBHO-2HEPrETUUECKUIN KOMILIEKC.

Teopun npoucxoxaeHus Hedru.

3anacel HepTH 1 raza. OCHOBHBIC HE(DTEHOCHBIE PAOHEI.

[Touck u pa3Benka HEPTIHBIX MECTOPOKICHUN.

Bypenue HeTAHBIX CKBaXKMH. Y JapHOE M BpalaTeabHOe OypeHue.
OKcIutyaTauus HeQTSIHbIX CKBaXHH. [loBbIIeHNE HEPTEOTIauM TIIACTa.
Tpancnopt HedTH.

MeTobl BRIpaKEHUS U ONIPEACTICHHS COCTaBa HEPTH U He(YTEPOTYKTOB.

Y ® N bk wDN

@paKIMOHHBIN COCTaB.

—_
=]

. XUMHYECKHUH IIEMEHTHBIA COCTaB He(DTEH.

—
—

. 'pynmoBoii xumMu4eckuii coctaB HeTEH.

—_
[\

. Ankanbl HedTel. ['a3000pa3Hble, )KUAKUE U TBEPAbIC alKaHbl. BiusHue Ha KadyecTBO
HEPTETPOYKTOB.

13. luknoankanbl HedTeld. MOHONMKIMYECKHE W TOJUIMKINYECKUE. BrusHue Ha
KauecTBO HE(PTEPOAYKTOB.

14. Apensl HedTel. MOHOIMKIMYECKHE U MOMUIMKINYeCKHe. BriusHue Ha KauecTBO
HEPTETPOYKTOB.

15. T'ubpuansie coequHeHUs HE(TEH.

16. Cepuuctbie coequueHus HeTeil. BausHue Ha kauecTBO HEQTEPOTYKTOB.

17. A3otucteie coenunenus HedTell. BivsHue Ha Ka4ecTBO HEPTETTPOTYKTOB.



18. Kucnopoaconepxkamue  coenuHenus — Hedred.  Brnusame  Ha  KadecTBO
HEPTETPOYKTOB.
19. Acdanbro — cMonucThie coenuHeHus HedTel. Kimaccudukarys.

20. MeTamioprannueckue coeTuHeHUs HeTeil.

Oo0pa3sen Tecra A5 aTTeCTALUA

®.1.0. crynenra

TECT
s 1-if pyOexkHON aTTecTanuu
M0 TUCIUTUTHHE «XUMUs He(TH U Tazay
1. VYxaxure pusnyeckuii crocod rnepepaboTku HePTH
a) KaTaTUTUYECKUM KPEKUHT
0) pexTuduKanus
B) TEPMUYECKUI KPEKUHT
r) pudopMuHT
2.  Jluctunsauus HePTH - 3TO
a) TepMHUecKas rnepepadoTka
0) KaTamuTHUYeCKas rnepepadboTka
B) paznesneHue HedTH Ha (paKIMK TOILIUB U Maces
') 00€3BOKUBAHHE
3. Kaxkoiif MeToJ UCTIONBb3YIOT IS pa3neneHus Hetu Ha (pakium:
a) pa3jioKeHue
0) cxuraHue
B) IIEpPETOHKA
4.  AOGcopOmus — 3TO POIECcC H3OMPATEIHHOTO TOTJIOMICHHSI KOMIIOHEHTOB T'a30BOM CMECH
a) )KUJIKUM TIOTJIOTUTENIEM
0) TBEp/IbIM TOTJIOTUTEIIEM
B) KaTaJnu3aTopoOM
T') CeJICKTUBHBIM PaCTBOPUTEIIEM
5. YcnoBuem abcopOIIMOHHOTO TIOTJIOMICHUS SBIISIETCS
a) Oosiee HU3KOE TAPIMATBHOTO JaBJICHHS M3BJIEKAEMOT0 KOMIIOHEHTA B Ta30BOM (aze mpu
JTAaHHOW TeMIepaType Mo CPaBHEHHIO C JaBJICHHEM TOT'O )K€ KOMIIOHEHTa B )KHUJIKOU (haze
0) Oomee BRICOKOE MapIHalibHOE JTABJICHHE U3BJICKAeMOr0 KOMIIOHEHTA B Ta30BOM (aze mpu

JAHHOH TemmepaType IO CPaBHEHHIO C JaBJICHHEM TOTO e KOMIIOHEHTA B KUIKOM (haze



B) paBHOE MapIUalbHOE JaBJICHUE U3BJIEKAEMOro KOMIIOHEHTA B ra30BOM U KHUJIKOU daze mpu
JTAaHHOW TemIiepaType

7.2.Bonipockl KO BTOPOii py0esKHOM aTTecTaluu

—

DU3HKO-XUMHUECKHE CBOMCTBA HEDTH U ee (DpaKIHii.

[TnoTHOCTB. AOCOTIOTHAS M OTHOCUTEINIbHAS IUIOTHOCTH. METO/IbI ONpE/IeNICHHS U pacyera.
MonexynsipHasi (MonbHas Macca). OCHOBHBIEC pacyeTHbIE (POPMYIIBI.

JlaBieHre HACBIIIEHHBIX MTapOB. METO/Ibl ONIPE/ICICHUS U pacyeTa.

Bszkocts. [luHaMuueckas, KnHeMaTnudeckasi M yciaoBHas. IHIEKC BA3KOCTH.

VY nenbHas Te0eMKOCTb. OCHOBHBIE PACUETHBIE METOIBL.

OHTanbnusl. DHTAIBIUS APOB U KUIKOCTEM.

Tennora nmapoo6pazoBanus. @opmyna TpyTona.

% 2o n kWD

Tenora miaBiIeHus.

—_
(=)

. Ternmora cropanus, Beiciias v HA311as TEIUIOTA CTOPaHUSL.

—_—
—_—

. Temmeparypa Bcnblku. OnpeeneHne TeMIIepaTyphl BCIBIIIKK B 3aKPHITOM H OTKPBITOM
TUTJIE.
12. TemnepaTypa BOCIUIAaMEHEHUSI U CAMOBOCIIIAMEHEHUSI.
13. HuzkoremneparypHbie CBOWCTBA HEYTH M HEPTETIPOTYKTOB.
14. Ileperonka u peKTH(HHUKAIHS.
15. A6copOrus.
16. Kpucramnuzarus.
17. KommuiekcoooOpa3oBaHue.
18. DkcTpakuus.
19. MembOpanHOE pa3encHue.
20. Tepmoauddy3usi.
21. AncopOrusi.
22. Xpomatorpadus.
Oo0pa3zen Tecta I aTTECTANMH

®.1.0. cryaeHra

TECT
IS 2-01 pyOeXHOM aTTecTalluy 10 TUCHUILTMHE «XUMUS He(pTH U ra3ay.
1. VYxaxure pusnyeckuii crocob nepepaboTku HePTH
a) KaTaJIUTUYECKUN KPEKUHT
0) pexTuduKanus

B) TEPMUYECKUI KPEKUHT



r) pudopMuHT

2.  Juctunnsuus HeQTH - 3TO

a) TepMHUecKas rnepepadoTka

0) KaTaMTHYECKas IepepadoTKa

B) paznesneHue HedTH Ha (paKIMK TOILIUB U Maces

') 00€3BOKUBAHHE

3. Kakoiif MeToj UCTIONBb3YIOT IS pa3nieneHus HeTu Ha (pakum:

a) pasJIoKeHue

0) cxuraHue

B) IIEpEroHKa

4.  AOGcopOmus — 3TO POIECC U3OMPATEIHHOTO TOTJIOMICHHSI KOMIIOHEHTOB T'a30BOM CMECH
a) )KUJKUM TOTJIOTUTENIEM

0) TBEp/IbIM TOTJIOTUTEIIEM

B) KaTajqu3aToOpoOM
T') CeJICKTUBHBIM PaCTBOPUTEIIEM

5. YcnoBuem aGCOpPOITMOHHOTO TOTJIOMIEHUS SBJISICTCS

a) Oosiee HU3KOE TAPIMAIBHOTO JaBJICHHS M3BJIEKAEMOT0 KOMIIOHEHTA B Ta30BOM (aze mpu
JTAHHOW TeMIIepaType MO CPABHEHHIO C JABJICHHEM TOTO K€ KOMITIOHEHTA B )KHUJIKOU (haze
0) Oomee BRICOKOE MapIHabHOE JTABJICHHE U3BJICKAeMOTr0 KOMIIOHEHTA B Ta30BOM (aze mpu
JTAHHOW TeMIepaType Mo CPaBHEHHIO C JaBJICHHEM TOT'O )K€ KOMIIOHEHTa B )KHUJIKOU (haze
B) paBHOE MapIUaibHOE JaBJICHUE U3BJIEKaEMOro KOMIIOHEHTA B ra30BOM U *KHUJKOU (aze mpu

JTAaHHOW TemIiepaType

7.3. Bonipochl K IK3aMeHy

—

TonaMBHO-3HEPreTUYECKUN KOMIUIEKC.

Teopuu mpoUCXOXKICHUS HEPTH.

3amacel HeptH U Ta3a. OCHOBHBIC HE()TEHOCHBIE PAHOHEI.

Otanbl pa3BUTHs HeTenepepadaTbIBaroiell MPOMBIIIICHHOCTH
[Touck u pazBeaka HEQTIHBIX MECTOPOXKICHHIA.

Bypenue HeTAHBIX CKBaXKMH. Y JapHOE M BpalaTeabHOe OypeHue.
[epcniekTuBHBIE CIOCOOBI OypeHHsI HE(PTIHBIX CKBAYKUH.

Okcmtyaranuus HeQTAHbIX CKBaKuH. [loBblIeHne HedTeoTJauH IacTa.

o 2o n kWD

HoBble MeTO1bI MOBBIIIEHUS HEPTEOTIAUH T1acTa

10. Tpancnopt HeTH.



11

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.
22.

23

31

35

39.
40.

. CocoObl CHWXEHHS TIOTepb HEPTH W HEPTENPOAYKTOB TMPU TPAHCIOPTHPOBKE U

XpaHEHUH.
MeToibl BRIpaKEHUS U ONIPEICTICHHs COCTaBa HEPTH U He(YTEPOTYKTOB.

@paKIMOHHBIN COCTaB.

XUMHUYECKUH AIIEMEHTHBIA COCTaB He(TEH.

I'pynmoBoit xumudeckuii coctaB HeTEH.

Anxanbl HedTel. ['a3000pa3Hble, KUAKHE M TBEpHAble ajKaHbl. BiusHHE Ha KauecTBO
He(TepOaYKTOB.

[{uxnoankanpl HedTeld. MOHOIMKIMYECKUE U MOMUIIMKINYECKUe. BiusHre Ha KadecTBO
HEPTETPOYKTOB.

Apensl Hedrell. MOHONMKIMYECKHME W TOJHWIMKINYECKHe. BlMsHME Ha KadecTBO
He(TePOaYKTOB.

Hcnonp3oBaHne apeHOB B HEPTEXUMUUYECKOM CHHTE3E.

HemnpenenpHbie yriieBogopo b, 00pasyromuecs npu nepepadboTke HedTH.
Hcnonb3oBaHue alKeHOB U aTKAANCHOB B HE(DTEXUMHUYECKOM MPOMBIIIICHHOCTH.

['uOpuaHbie coequHeHus HeTeil.

. Cepuuctbie coennHeHUs HedTel. Biusare Ha Ka4yecTBO HEPTEIPOTYKTOB.
24,
25.
26.
27.
28.
29.
30.

A3zoTtucteie coequHeHUs HeTel. BnusHue Ha kauecTBO He(PTEIPOTyKTOB.
Kucnopoaconepxamue coequaeHus Hereil. BnusHue Ha kauecTBO HEPTEPOTYKTOB.
AcdanbpTo — cMomnucThie coequHenus Hedeil. Knaccudukarusi.

Mertamioprannueckiue CoeTMHeHHs HeTeH.

OU3NKO-XUMHUYECKUE CBOMCTBA HE()TH U ee ppakiuid.

[TnotHOCTH. AGCONIOTHASI U OTHOCUTENBbHAS TUIOTHOCTh. METO/IbI OTIpECTICHUS U pacyera.

MonexynsapHas (MosibHast Mmacca). OCHOBHBIE pacdeTHBIC (DOPMYJIBI.

. JlaBneHue HACBIMIEHHBIX TTapoB. METOIbI OTIpeIeTICHUS U pacyueTa.
32.
33.
34,

Bsskocts. /JIluHaMuueckasi, KHHEMAaTHUECKasi U ycJIoBHasA. HIEKC BA3KOCTH.
VnenbHas TermI0eMKOCTh. OCHOBHBIE PACUETHBIE METO/IBI.

OHTaIBNUS. DHTAJIBINS TAPOB U KUJKOCTEH.

. Tertmora mapooOpazoBanusi. Dopmyna TpyroHa.
36.
37.
38.

Temunora nasiaeHus.

Tennora cropanus. Beicinas 1 HU3MIAs TEIUIOTA CTOPAHMSL.

Temmnepatypa Bcnbimku. OnpeneneHne TeMIepaTyphl BCIBIIIKA B 3aKPBITOM M OTKPBITOM
TUTJIE.

TemmepaTtypa BOCIUIaMEHEHUS U CAMOBOCIUIAMEHEHUS.

HuszkoremneparypHsbie cBoWcTBa HEYTH M HEPTETIPOTYKTOB.



41. Ileperonka u peKTU(UKAIHUS.

42. Abcopbuus.

43. Kpucrainuzanusi.

44. Kommiiekcooobpa3oBaHHeE.

45. DKCTpakius.

46. MembOpaHHOE pa3zciieHue.

47. Tepmonuddyzus.

48. AncopOmusi.

49. Xpomatorpadwus.

50. BapuanTsl XpoMaTorpauyeckoro aHaimsa.

O0pazen Ousera K 3K3aMeHy

MUWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKOI ®EEPALINNA
'PO3HEHCKUWI T'OCYIAPCTBEHHBI HEOTSIHOM TEXHUYECKNUIM YHUBEPCUTET

nMeHHu akagemuka M. J[. MUJIMOHIIMKOBA

BUJIET Ne 1

JucuunianHa «Xumus HedTH U ra3ay
Wncturyr__HedbTtn raza  npoduib «KCIUTyaTanus U 00CIyKMBaHUE 00BEKTOB TOOBIYU
Hetn» cemectp 3,4

1. Xumuueckuil HIeMEHTHBIN COCTaB He(TeH.

2. I'pynmoBoif XUMHUYECKHI COCTaB HEPTEH.

3. Aunkanbl Hedrel. 'a3000pa3Hble, KHUIKUE U TBEpAbIe AlKaHbl. BiusHue Ha KauecTBO

He(TEPOaYKTOB.

YTBEPXIAIO:
«_» 201 r. 3aB. kadeapoiri «XTHI» Maxmynosa JIIII.

7.4 Texkymuii KOHTPOJIb

Oo0pazen 1adopaTopHoil padoThI

Onpedenenue éa3xocmu

Bsi3kocTh  sBsieTcsl BaKHeWmed — (U3MYECKOM  KOHCTAHTOH,  XapakTepHU3yIolen
9KCINTYaTallUOHHLBIC CBOMCTBAa KOTCJILHBIX U JAU3CIBbHBIX TOIIIUB, Heq)TSIHI:IX Macel1, psaaa
npyrux HeTenpoayKToB. 110 3HaYEHUIO BA3KOCTH CYIST O BO3MOXXHOCTH PaCIbUICHUS H
MpOKaYMBaHUsA HEPTENPOayKTOB. B HedTenepepaboTke paszauyaroT JTUHAMHYECKYIO,
KHHEMATHYECKYIO, YCIOBHYIO M 3(P(GEKTUBHYIO BA3KOCTH. JIMHaAMU4eCKO# (a0COIFOTHOM)

BA3KOCTBbIO (1) WJIM BHYTPEHHUM TPEHHEM HA3bIBAIOT CBOMCTBO PEATBHBIX KHIKOCTEH



OKa3bIBaTh COMPOTHUBIICHUE CABUTAIOIINM KacaTelbHbIM yCUIusiM. O4eBHIHO, 3TO CBOHCTBO
IPOSIBIISAETCS IPU IBUKEHUH KUJIKOCTH. EnquHMIIE n3MepeHns TMHAMUYECKON BS3KOCTH B
cucreme CU saBnserca HproToH-cekyHa Ha kBagpatHbiii MeTp (H ¢/M2) — conpoTuBnenue
KOTOPO€ OKa3bIBaE€T JKUAKOCTh IPU OTHOCUTEILHOM TIEpPEMEIICHUH [IBYX €€ CJIOEB
MOBEPXHOCThIO IM2, HaxoadImUXCs Ha paccTOSHUM IM  OAMH OT Jpyroro u
nepeMearoIuxcs noJ neicraueM BHemHel cuiibl 1H co ckopocTthio 1M/c. YuuTeiBas, uto
H/m2 = Ila, nuHaMu4ecKyro BS3KOCTh yacTo BhIpakaioT B Ilackanbcexynnax (Ila c) umm
Musuanackaib-cekyHaax (mlla c). B cucteme CI'C pazMepHOCTh JUHAMUYECKOHN BSI3KOCTH
IuH c/cM2. DOrta enuHMIa HasbiBaercs «myas3» (lmya3=0,11T1a c). Kunemartmueckoit
BA3KOCTBbIO (V) Ha3bIBa€TCs BEIMYMHA, PAaBHAsl OTHOIIECHUIO JMHAMUYECKOW BSI3KOCTH
JKUJKOCTU U €€ TUIOTHOCTH IIPHU TOH XkKe TeMIiiepatype. Eqununel KuHeMaTnuecKon BI3KOCTH
ABIIETCS M2/C — KMHEMaTHuecKas BSI3KOCTh TAaKOM KUAKOCTH, JUHAMHYECKas BI3KOCTh
koTopoi paBHa 1H ¢/M2 u mmmoTHOCTE — 1k1/M3. B cucteme CI'C kuHemMaTH4ecKas BI3KOCTh
BbIpaxkaeTcsi B cMm2/c. Dta enunuia HaszpiBaeTcsi «Crokc» (1Ct=10-4m2/c). Hedtu u
HEPTENPOIYKTHI YACTO XapaKTEPU3YIOTCS YCIIOBHOM BSI3KOCTBIO, 32

20 KOTOpYyI0O TNPUHUMAETCS OTHOILIEHHE BPEMEHM HCTEUEHHUs 4epe3 KaauOpoBaHHOE
oTtBepcTre Bucko3umerpa 200 M HedTenmpoayKTa MpU ONpeAesieHHON Temneparype (t) Ko
BpemMeHH ucteueHus 200 M1 tucTuimpoBaHHoi Boibl ipu TeMieparype 200C. YcenoBHast
BSI3KOCTH IIPU TeMrepaType (t) o6o3HavaeTcst 3HakoM BVt u BbIpakaeTcst Y4MCIOM YCIOBHBIX
rpaaycoB. Y He(TAHBIX AMCIEPCHBIX CHCTEM B OIpPENEJICHHBIX YCIOBUSX B OTIIMYUE OT
HBIOTOHOBCKHUX KHMJIKOCTEN BA3KOCTbH SIBJISIETCS MEPEMEHHON BEJIMYMHOM, 3aBHUCSIIEH OT
IpaJueHTa CKOPOCTH C/IBHIa.

B nedTsaHbIX nabopaTopusx IS ONpPEAETICHUS HCIOJB3YIOT CIeIHalbHbIe MPHUOOpPHI —
BHCKO3MMETPBI, pa3iuyarolyuecs Mo NpUHIUIY ASUCTBUS: a) KaMWUISIPHbIE, OCHOBaHbI Ha
OTIpENICTICHUN TEKY4YeCTH KUIKoCcTH (Bucko3uMeTp tuma BITK u np.); 6) BUCko3uMeTphl, B
KOTOPBIX M3MEPEHUE BSA3KOCTU >KUIKOCTH OCHOBAHO HA YCTAaHOBJIEHHOM OTHOCHUTEJIBHOM
BpPEMEHU UCTEUCHHS OIIPEICIIEHHOT0 00beMa KHUIKOCTH (BUCKO3UMETphI Turia BY, DHriepa
U Jp.); B) BUCKO3UMETPBI, OMpPEIEIAIONINEe BI3KOCTh M0 CKOPOCTH MAJCHUS Tella WU IO

3aTyXaHUIO KoJieOaHMi TBEpAOro Teja B UCHBITYEMON KUAKOCTH (BUCKO3UMETPHI [ ypBruya

uap.).



8.YueOHo-MeTOAUYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHUIIIHHBI

a) JIuteparypa

1. Ps60B B./I. Xumus HeTH U raza: yueoHoe nocobue. — M.: U] «®OPYM»» 2009. — 336
c.: m1. — (Beicmee oOpa3oBanme).

2. I'naroneBa O.®., Kanyctun B.M.. Texnonorus nepepabotku HeptH. B 2-x uactsx.
Yacte nepsas. [lepsuunas nepepadorka HedTu. M.: KomocC. 2006. — 400c¢.: ni.-

3. ManoBsiH A.K. TexHoiorusi mepBUYHOW MepepaObOTKu HEYTH M TPUPOJHOTO Taza:
YuebHoe mocodue 11 By30B. 2-¢ u3a. — M.: Xumus. 2001. — 568 c.: ui.

4. ManogsH A.K. TexHonOrHs mepepabOTKH MPUPOIHBIX YHEProHOCUTENeH.- M.: XuMmus,
KonocC. 2004. — 456 c.: nin.

5. Kykec C.I'., bepronycunu P.I'.. HedrenepepabarbiBaromias npomeinnieHHOCTs CIITA u
osiBmero CCCP. — M.: Xumus. 1995.-304 c.

6. BararypoB C.A. OCHOBBI TEOpUU H pacyeTa NEPEeroHKH u pexTudukamyu. — M.: Xumus.
1974. — 440 c.: un.

B) IPOrpaMMHOe U KOMMYHHUKAIMOHHOE o0ecreyeHue

1. DACKTPOHHBIN KOHCTICKT JICKIIUI

2. Meronuveckre yKa3aHus MO BHIMIOJIHEHUIO TIPAKTHYECKUX PadoT.

9. MarepuajJbHO-TeXHHMYECKOE 00ecreYeHue U CHMILTUHbI

Jlexumonnast ayautopust (4-12). O6opynoBaHue: KOMIBIOTEPHI, MynbTUMeAna-npoekTop EIKI
LC-XIP2000 (MHTEpaKTUBHBIN), 3KpaH HACTEHHbIH pynaoHHBIA Spectra 180X180. YueOnas
nabopaTtopusi UIs TpOBEACHUs JabopaTopHbIX 3aHsATHH (4.27). Ayautopus 000pyroBaHa
npubopamu: Anmapar APHII-2 mna pasronku HedTenpoaykToB; PeHTreHodryopecieHTHBIN
SHEProaUCIIEPCUOHHBIN aHanmu3atop Crnektpockad SL; Anmapat a1t onpeeneHus: GakKTHIeCKUuX
cmon B MoTtopHOoM TormuBe TOC-JIAB-02K; Amnmapar TBO-JIAB-01 mns onpeneneHus
TEMIEPATYpPhl BCTBIIIKKA B OTKPHITOM THUTIE; M3Mepurens HU3KOTEMIEpaTypHBIX TOKa3aTeen
Heprenpoaykro MHITH "KPUCTAJIJI" Pedpakromerp HNPD-454b-2M; Anmapar musa
ompeneneHuss Kokcyemoctu HedtenpoaykTtoB no Konpamcony TJI-1; Ammapar ompeneneHus
conepskanus cepbl [IOCT-2Mk; [Torenunomerpuueckuit Turpatop AT KIOTO.

- Texuudeckue cpeacTBa 00y4YeHHUs U KOHTPOJISL.

- Ucnonb3oBaHue npe3eHTalil Ha JeKIIUOHHBIX U MPAKTHYECKUX 3aHATHSIX.

-JlemoHcTparus yaeOHbIX BUACO(PHIHMOB.
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