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1. Ilesn 1 321249 0CBOCHHUS AHCIUILTHHBI

Uens jucunmmuner: GopmupoBanue y 00y4aroIKUXCs 3HaHUH 0 cOCTaBe W CBOMCTBAX HeTAHBIX
CHCTEM Pas3IfYHOIO IIPOHCXOMKICHHA, O METOZAaX MX MCCIIEIOBAHMS H O B3aUMOCRI3H MEXIy COCTABOM
1 (DU3UKO-XHMHYECKUMH CBOMCTBAMM HedTH.

3aqaud JHCHUILIHHBL

— H3YHCHHC OCHOBHBIX TDYIII YIJICBOAOPOJOB M IETEPOATOMHBIX COEJIHHCHHH, BXOMAIMX B
cocTaB HeTH;

— Pa3JIMYHi B CTPOEHUH M (DHU3UKO-XMMHUECKHMX CBOMCTBAX HHIMBH/IyaJIbHBIX YTTIEBOJOPO/I0B
KaK OCHOBHBIX KOMIIOHCHTOB HE()TH, IPUPOJIHBIX r'a30B H JPYTHUX BHJIOB YTJIEBOZIOPOIHOTO ChIPhS;

— MCTOJOB pas/I€ICHUs MHOTOKOMIIOHEHTHBIX HEQTAHBIX CHOTEM;

— DOPHYHH (QOPMHUPOBAHHS HEDTAHBIX AHCIIEPCHBIX CHCTEM M HMX KOJUIOHIHO-XHMHYECKHX
CBOHCTB;

— THIOTE3 POHCXOKACHUS HE(TH.

2. MecTo aucuuninHbl B erpykrype OIIOII BO

Hucnummga  «Xumus He()TH H ras3a» OTHOCHTCH K JMCIUIUIMHAM 00s3aTeNbHOM yacTw,
(opMupyeMOl yuacTHHKaMH 06Pa30BaTeLHBIX OTHOIIEHHI y4eOHOro I1ana.

HeobxommuMbIME ye10BHAMY U OCBOEHUS THCIIHILTHHEL SABJIAIOTCH:

3HAHHE:

—— OCHOBHBIX THIIOTE3 IPOMCXOXK/IEHHSA He(TH; KOMIIOHEHTHOTO COCTAaBa HepTH W JApyrux
YIJIEBOIOPOJIHBIX CHCTEM IPHPOIHOIO M TEXHOTEHHOTO TIPOMCXOXK/ICHUS, XHMHUYECKUX H (PU3HUKO-
XUMHYCCKHX CBOHCTB OCHOBHBIX IDYII YIJIEBOAOPOAOB H TETEPOATOMHBIX COEIMHEHHH HedTH,
MCTO/I0B pas/ie/ieHHss MHOTOKOMIIOHEHTHBIX He(TSIHBIX CHCTEM; Pa3INYHBIX BapHaHTHI EepepaboTKH
HE(TH, BO3MOKHBIX XHMHYECKHX B3aHMOAEHCTBHH KOMIOHEHTOR HEDTAHBIX CHCTEM ¢ XHMHYECKHMH
pearcHTaMH, HCIOJIb3YEMBIMH B He()TEIIPOMBICIIOBOM XMMHH.

YMEHHS:

— PHMCHATE 3HAHWA O COCTaBe M CBOWCTBaX He(TH M rasa B COOTBETCTBYIOMUX pacyerax,
TIPOrHO3MpPOBATH [IOBEICHHE HE(PTH M rasa B PasTHYHBIX TEXHOIOIHUCCKHX npoleccax, onupasch Ha
SHaHHE HX cocTaBa M  (U3HKO-XHMHYECKHX CBOJCTB, PelIaTh  SKOJIOTHYECKHe MpobIIeMsl,
BOSHHKAIOIME Ha BCEX dTanax oOpaiieHus ¢ HedTHIO M rasom, OIpEeNeNiATh IPUYHHEI HETaTHBHEBIX
SBICHUH (KOPPO3HA, TIHAPATO-06pa3OBaHHE, OTIOKEHHS ACIIO | u ap.) m KBAIIM(HLIIHPOBAHHO
Ipe/UIaraTh METO/IbI HX YCTpaHEHHUS.

BllaJIcHHUe:



— HaBBIK@aMH BBIIIOJIHEHUS OCHOBHBIX ﬂaGOPaTOPHBIX dHalIH30B II0 OIIPENICIIEHHTIO (1)1’13141(0-

XHMHYCCKHX CBOMCTB HC(I)TH, METOaMH KAaYECTBEHHOTO U KOJHYECTBEHHOI0 aHaIHM3a MHOT0-

KOMITOHEHTHEBIX CHCTEM, METOIaMH OIIMCaHHsI CBOMHCTB MHOT'0-KOMITOHEHTHBIX CHCTEM.,

Conep}KaHHe OUCIMILIMHE]  SIBJISIETCS JIOTHYECKHM IIPOIOJIDKEHUEM COICPKAHUA ITUCLMILIHH

«XUMHSY» U CIIyXKHT OCHOBO} /U OCBOCHMA Jucuuiuml «Iloaroroska HeTH U rasa k TPAHCIIOPTY »,

«CO0p ¥ MOAroTOBKA CKBAKHHHOI ponyKumi», «Meroze! yemaenus negreoraan IUTACTOBY.

3. PesyibTartsl o6yqenns mo AUCHHILIHHE

[ponece u3yuenns aucrmmmms; HalpaBJieH Ha POPMHUPOBAHUE CIICAYFOIIHX KOMIIETEHIIHI:

Tabmuna 3.1

Kon v HaumeHopanme
KOMIIETEH LIMK

Kon n HaumeHoBanue
HWHIINKATOpa MOCTHIKEHHS
Komnerenuun (MJIK)

Kon u HauMenoBanne pesyiabTara o0yqeHus no
JUCLHIUTHHE

OIIK-1. Cnoco6en pemars
3a/1a4M, OTHOCAILMECH K
npodeccHoHanLHOM
JCATeNILHOCTH, TIPUMEHSIs
METO/IbI MOJIENIUPOBAHHS,
MaTeMaTHYECKOro aHausa,
€CTECTBEHHOHAYYHBIE H
OOUIEHHIKEHEPHbIE 3HAHMS

OIIK-1.3 Onpenenenne
XapaKTepUCTUK XUMHYECKOTo
npouecca (ABaeHus),
XapaKTepHOTO /111 00beKTOR
npodeccuonanbHOM
JEATeJIBHOCTH, HAa OCHOBE
IKCTIEPUMEHTAJIbHBIX
UCCIIeJ0BaHHIT

3Hamp. XapaKTepUCTHKM XHMHYeCKoro nporuecca
(aBneHns), XapaKkTepHOro 11 06LeKToB
npodeccHoHaTBHOM NEATENIBHOCTH, HA OCHOBE
SKCTIEPUMEHTANIBHLIX HCCTeN0BAHMI (31)

Ymems: onpenensrs XapakTepHCTHK XUMHYECKOro
Tpouecca (BIeHus), XapaKTEPHOro Uist 06LeKToR
npoeccHOHANBHON JIEATENILHOCTH, Ha OCHOBE
IKCHICPUMEHTANLHBIX MCCIe0BaHMI VD)

Bnadems: metoaukamu OIpeeNeHHA XapaKTepHCTHK
XHMHYECKOro npouecca (aBnenns), XapakTepHOTO UIA
00BEKTOB NpodeccHOHaNbHO JeATEIbHOCTH, Ha
OCHOBE IKCNEPUMEHTANBHBIX HCCIIeI0BAHHi (B1)

OIIK-4. Crioco6en

OIIK-4.3 Bri6op Texromorny
[IPOBEJICHHS THIIOBBIX
3KCIIEPMMEHTOB Ha
CTaHIapTHOM 000pyI0BaHHH B
naboparopuu u Ha
IIPOM3BO/ICTBE

3nams. TeXHONOrHK NPOBEACHHS THIIOBBIX
IKCTIEPHMEHTOB Ha CTAHIAPTHOM 060pynoBaHuH B
1abopaTopuu u Ha pou3BoacTBe (32)

Ymemp.: BriGupars TexHonornn [IPOBEJCHHUS THITOBBIX
IKCNICPUMEHTOB Ha CTAHAAPTHOM 06opynoBanun B
1a60paTopHH M Ha POM3BOCTEE (Y2)

Bnadempw: naBbikamu BbIOOpa TexHoTorHi NpoBeeHus

THITOBBLIX SKCIIEPHUMEHTOB Ha CTaHAapTHOM
obopynoBanum B 71abopaTOpHH 1 Ha NPOM3BOACTEE
(B2)

MPOBOJNTE H3MepeHHs u
HabmoaeHus, 00pabarsiBaTh
H MpeaCTaBlATh
SKCHEPUMEHTANIbHBIE JAHHbIE

OIIK-4.4 O6pa6oTka
PE3yIbTaTOB Hay4yHO--
HCCe 1oBaTeIbCKOM
ACATEILHOCTH, MCIIO/B3Ys
CTannapTHoe 06opynosanue,
NpHOOPEI H MaTepHasl

OIIK-6. Crioco6en
[pHHUMATE 000CHOBAHHEIE
TEXHUYECKHE pelIeHNs B
npodeccHoHaTbHOM
ACATENLHOCTH, BBIOHpPATS
dQdexTHBHEIE U GesonacHmie
TeXHHYECKHE CpeCTBa, U

3uame: TexHonoruu 06paboTku pe3ynsraTon Hay4Ho-
HCCIeN10BATE LCKOI 1eATeIbHOCTH, HCIIONb3Ys
CTaHaapTHoe obopyaosanue, npHuGOPLI M MaTepHaJIsl
(33) _

VYmempo: o6pabatsisaTs PE3YJIbTaThl HayYHO-
HCCJIeN0BATENBCKOM NesTebHOCTH, HCIIOIB3Ys
CTannaprHoe obopynosanue, npuGOPLI U MaTepuabl
| (V3)
Bnadems: metonmukamu 00paboTKH pe3y.ibTaToB
Hay4HO-HCCIe 10BATENBCKO] JeATeNbHOCTH,
HCIIONB3Ys CTaHAapTHOE oGopynosanue, npHOOPE! 1
MaTepuasl (B3)

OIlK-6.1 Onucanne
OCHOBHEBIX CBeCHHIT 00
00BeKTax M mpoueccax

3namy: 0CHOBHEIE CBeeHMA 0 00beKTax u npowueccax
NpodeccHOHANLHO fesTembHOCTH NOCPENICTBOM
HCIONL30BAHMS MPOGecCHOHANEHOM TepMHHOTOr MM

npodeccuoHanpHolM (34)

ACATEJILHOCTH IIOCPEACTBOM Vmems: onuceiBath ocHoBHEIE CBEJIeHHA 00 00bekTax
HCIIOTB30BaHMS H Mpolieccax npogpeccHoHanbHol AesTenbHOCTH
npodeccHonansHol TTOCPENCTBOM MCIIOIB30BAHNS NpodeccHoOHaTEHOM




Kox u HauMeHoBaHMe
KOMIIETEHLIHN

Kon v HaumeHoBanue
HHJIHKATOPAa JOCTHKE HUS
komneteHuun (MIIK)

Kox n nanmenoBanwme pesyasrara o0ytieHHs 10
JHCUHIUIHHE

TEXHOIIOTHH

TEPMHUHOIOIMH

TepMuHonoruy (Y4)

Bnadems: MeTOIMKAMHU ONHCAHMS OCHOBHBIX
cBeneHuH 06 00beKTax u mpoueccax
npoeccHoHanbHON AeSTeNbHOCTH NocpeAcTBOM
HMCIOJb30BaHMA PO(ECCHOHANBLHOMN TePMUHOIOTHH
(B4)

OIIK-6.2 Bribop meToaa miu
METOJIMKH PeLIeHHA 3a1a4H
npodeccHoHaTLEHOM
JIeATENILHOCTE

3name: METOIHI WITN METOMMKH pelleHus 3anaumn
NpO(PecCHOHAIBHOM AesSTeILHOCTS (35)

Vmempn.: BeIOUpaTL MeTOBI WM METOMMKH pelleHus
3aJa4u npodeccHOHANBHOM AeSTeNbHOCTE (¥5)

Bradems. naprikamu BbIGOpa METONA HITH METOLMKM
PCLICHHA 3a1a%H POGECCHOHATIBHO TeATeNLHOCTD
(BS)

OIIK-7. Cniocoben
4HATM3HPOBATh, COCTABJIATE M
TIPUMEHATE TEXHHYECKYIO
JIOKYMEHTaLHIO, CBA3AHHYIO ¢
npodreccHoHabHOI
HEATEeIbHOCTRIO, B
COOTBETCTBHH C
JEACTBYIONHMH
HOPMaTHUBHBIMH [1PaBOBLIMH
aKTaMH

OIIK-7.1 BeiGop
HOPMATHBHO-MPABOBEIX
HOPMATHBHO-TEXHHYCCKHX
JOKYMEHTOB, PEryJIHpYIOITHX
JEeATENILHOCTD B 00/1aCTH
He()Tera’oBoro Npou3BoOICTRA
IS pelIeHUs 3a1aun
npodeccHonanbHOM
JEATETBHOCTH

3namp: HOPMAaTHBHO-NPABOBbLIE 1 HOPMaTHBHO-
TEXHHYECKHE JOKYMEHTBI, perymHpyronse
AEATe]IbHOCTE B 00J1acTH HedTerazoBoro
NPOM3BOJCTBA [UIA PeLIeHNs 3a1a4dn
HpOGeCcCHOHANLHOM NeATeNLHOCTH (36)

Vmems: BrIGMpATS HOPMATHBHO-TIPaBOBBIC 1
HOPMATHBHO-TEXHHYECKHE JJOKYMEHTHI,
PETYIHMPYIOUINE AEATeNLHOCTS B 061aCTH
HeTera30Boro NPOM3BOACTBA LIS PelIeH s 321241
NPO(ECCHOHATLHOM AesTeIbHOCTH] (Ve6)

Bradems: naBpikamu BbIOOPA HOPMATHBHO-TPABOBLIX
1 HOpMaTHBHO-TEXHHYECKHX JOKYMEHTOB,
PETYTHPYIOLIHX AEATENLHOCTD B 001acTH
HedTerazoBoro Npou3BoACTRa s pelIeH s 3a1aun
PO ecCHOHANLHOM eATeNLHOCTH (B6)

OIIK-7.4 CocraBnenue
OT4eTOB, 0030pOB, CHIPaBOK,
3adBOK H ApYroii
AOKYMEHTALHH, ONIMPAsACh Ha
PEAILHYIO CHTYaLHIO

3name: NPHHLMIBI COCTABICHHS OTHETOB, 0630pOB,
CIIPaBOK, 3aABOK M IPYro# 10KYMeHTAINH, OMUpPaAsChH
Ha peasbHYI0 cuTyarmio (37)

Vamems. coctasiath otueTs, 0630psI, CNpaBKH, 3a9BKU
U IPYTYIO I0KYMEHTALIO, ONHPAsACh Ha pealbHyo
curyaumio (V7) |

Bnadems: metofukamu cocrasnenns OTHETOB,
0030pOB, CNPaBOK, 3asBOK 1 Apyro#i noKyMeHTaImH,
ONHPAACh Ha peanbHyio cuTyamo (B7)
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4. O6BeM AHCHMIIHEL]

O6muit 06keM JucHHTIHHE] COCTaBJISIET 3 3a4eTHEIX €IIMHHII, !08 YacoB.
Tabnnua 4.1
AYIHTODHbIE 3aHATHS/KOHTAKTHAS pabora, yac. | | CamocrosTennras ®opma
Dopma Kypce/
IMpakrtiyeckue JlaGoparopsie, | paGora, wac, (B T.4. | mpomexyTouHoit
o0yJeHns ceMecTp Jlexuun
3aHATHA 3aHATHA KOHTPOJIB) aTTecTaluu
Ounas 3/5 17 0 34 21(36) Ok3amen
Ouno-3304Han 3/6 14 0 14 44(36) Ok3amen

S. CtpykTypa n cogepmanne AMCIHILTHHBI

5.1. Crpykrypa mucuummssL,

04Has popma obyuenns

Tabmuma 5.1.1

Ne

Crpykrypa aucunmnmms:

Aynutopusie
3aHATHA, Yac.

nm

Homep
passena

Haumenosanmue paznena

JL

Ip. | Jaé.

Beero,
qac.

Kog HJTIK

|

Ouenounsle
cpencrea

DHeproHocHTeqy — MoJe3HbIe
HCKOMaeMble. DIEMEHTHBIH COCTaB
He()TH H raza,

OIIK-1.3,
OIIK-4.4,
4.3
OIlK-6.1,
6.2
OITK-7.1,
7.4

Tecr

Yraesoaopoauslii coctas He(TH 1 rasa.
[puHumne knaceudpunkarmu Hedreii,

OIlK-1.3,
OITK-4.4,
4.3
OIIK-6.1,
6.2
OIIK-7.1,
7.4

Tecr

letepoatomurte coeaune s HedTH 1
rasa.

OIIK-1.3,
OIIK-4.4,
4.3
OIIK-6.1,
6.2
OIlK-7.1,
7.4

Teer

«IIpobnemubier coeanuenus HedTH.

OIlK-1.3,
OITK-4.4,
43
OIK-6.1,
6.2
OITK-7.1,
74

Tect

Meronsi pasnenenus u OTipeeieHus
COCTaBa yriaeBONOPOAHBIX CMECEi].,

OIIK-1.3,
OIIK-4.4,
4.3
OIIK-6.1,
6.2
OIIK-7.1,
7.4

Tect

Cgoiictra u 3aKOHOMEPHOCTH MOBEJeHHUS
AMCIIEPCHBIX CHCTeM,

B

OIIK-1.3,
OITK-4.4,
4.3

Tecr ]




OcHoBHbIe $pu3uKo-XuMITIecKHe
CBO¥CTBA HedTH 1 HegTenpoaykToB.

35

Teer

TosapHubie HedTs 1 ras.
I'OCT P 51858-2002.

Onpoc

9 Ok3aMeH

| 36

36

-

DK3aMeHal|
HOHHEIE
BOIIPOCHI

Hroro;

34

57

108

]

3a04uHas gopma obyuenus 3D0)

He peanusyercs.

0YHO-32049HAs popma 06yuenus (03®0)

Tabnuna 5.1.2

Crpykrypa mucumnmuns: ,

AynuTopHsie
3aHATHA, Jac,

Howmep
pasnena

Haumenosanue paszaena

JHEPrOHOCHTEH — M0/1e3Hble
HCKOTaeMble. DNeMeHTHbIN cocTan
HedTH U raza,

1

Beero,

gac. KonHJIK

OIlK-1,4
3 OIIK-6
OIIK-7

3 YrieBo10ponHslii cocran He(TH U raza,
[puHiyms: Knaccuduxanmu nedrei,

letepoaromusie coenunenus He(TH 1
rasa.

OIK-1,4
7 OIIK-6

OueHouHsle
cpeacTsa
Tecr
Tect

«IIpobnemHsIe» coenunenus HedTH.

Metozel pasnenenus u OMpeeeHns
COCTaBa yrieBoMOPOAHBIX cMeceii.

ColicTsa 1 3akoHOMepHOCTH HOBe/IeHHUs
IMCTIEPCHBIX CHCTEM,

OcHoBHbIE (usnko-xumuyeckue
CBOHCTBA HeTH 1 HedTenpoxykTos.

2
2

Tect

Tect

OIlIK-7
OIIK-1,4

8 OIIK-6

OIIK-7

Tect

OITK-1,4
8 OIK-6
OIK-7

10 OIIK-6

OITK-7
OIK-1,4

OIK-7
OIK-1,4

8 OITK-6
OIIK-1,4
OIK-6
OIIK-7

18

Tect

|




Tosapuble HedTh 1 ras OlK-14
8 ' 2 - 2 6 10 OTIK-6 Onpoc
I'OCT P 51858-2002. OITK-7
OIIK-1,4 | Dk3amenan
DK3aMeH - - - 36 36 OIIK-6 HOHHBIE
OI1K-7 BOIPOCHI
Hroro: | 14 - 14 80 108

5.2, Cojepxanue QUCHUILTHHEL

5.2.1. Conmepixanue pa3aelios JUCHHILUTHHEI (J11aKTHYECKHEe €AUHULLBI).

Pazjen 1. DuepronocuTe/n — nosie3sHbIe HCKOMAeMbIe. DJIeMeHTHBIN COCTAB HeTH U raza.

Hedrs. Ilpuponusie u nomytnsle Hedrsnble rasel. KaMeHHBIH u Oypblii  yrois. CraHIBL
Ocnosuble 3meMenTsl Tabmans: J 1. MenienieeBa, BXOJSIINE B COCTAB HehTH M rasa. Tspkensie
MCTAJLILL,  TOIYTHDBIC IIOJIC3HBIC KOMIOHCHTBL ['MIIOTE3bI OPraHMYECKOr0 H HEOPraHHYECKOro
IPOUCXOK/ICHAA HepTH. OCHOBOIONOKHUKY HAYKH O XUMHH HedTH|

Paspen 2. Yraesonopoansiii coctas Hedyru u rasa. Ipuanune: kaaccnpukanuu Hedreii.

Onpenenenue nedru. 'omMonorudeckue psasl, BUIBI H30MEPHH, TIpaBHJIa Ha3BaHHs COEIUHEHUI,
BXOIAMHUX B coctaB HeQTH, 1o [UPAC. AJNKaHBI ¥ IUKIOATKAHBI B He()TH, aKaHBI B cocTaBe rasa;
(u3HKO-XMMHYECKHE CBOHCTBA &IKAHOB M IHUKIOATKAHOB. OCHOBHBIE XMMHUECKHE peakiuy, B
KOTOPLIC BCTYNAIOT AIKaHBI, peakius 3eJMHCKOT0, CKIOHHOCTH HH3IIHMX AJIKAHOB K 00pa3oBaHHIO
KJIATpaTHBIX coepunennit. Cojepixkanue apeHoB (apoMaTHIECKHX YITIEBOZIOPOZIOB) B He(TH; DusnKo-
XHMHYCCKHE CBOHCTBA apeHOB. V30mpeHaHbl W NOPGHPHHEI Kak «bnomapkepsl». Krnaccupukamnms
He()Tel 10 yIIIeBOIOPOAHOMY COCTABY H THIIH3AIHS Hedreii mo Ilerposy.

Pasjen 3. I'etepoaTomubie coequnenus HedTH U rasa.

Tunel ®  BHIBI reTepOATOMHBIX COeqUHEHHI HehTH. OCHOBHBIE KHCIIOPOJICOIEpKAIIHE
cocaunenns Hedru. HadreHoBble kucmotel. CepHHCTBIE cOexuHEHUS HeTH. A30TcozepsKarue
coenuHCHHs HehTH. BiMsHME reTepoaTOMHBIX COCJMHEHMH Ha TEXHOJIOTHYECKHE IIPOLECCHI
TPaHCIOPTa, IOATOTOBKH, XpaHEHUs HE(PTH U ra3a, Ha KAYECTBO HEBTEIIPOLYKTOB H SKOJIOTHIO.

Paznen 4. «IIpobiemnsier» coexunenns HeTH.

Cmonbl. AcdanbTensr; conepkanue yriepopa u BOZIOpoaa B acanbTeHax; (GIOKYLIALHS W
OCakcHNEe acaibTeHOB; Napamerp Xeiizaca; aHam3 SARA, wuHIeKC HeCTabHIBHOCTH 110
ac(anbTeHaM; METO/bI H3MEpEeHHS KOHUCHTPALMK acaIbTEHOB B HE(TH; MPHYHHBI, BHI3HIBAIOIINE
ocax/icHne achalbTeHOB NPU 100bYE HedTH. [lapaunbl; kpucrajummamus napapuHoB H3 HedTH;
TeMIieparypa Haqala KpucTaumsauuu napaguros (THKIT); crabumbHOCTD HeTH 1o napaduHaM,
Meronel m3mepenus THKII; meroxsr u3mepenus KOHUCHTpaluy napaguHoB B HedTH. Bimsaue
napauHOB M ac)ajibTEHOB HA TEXHOMOTHYECKHE TIPOLIECCHI TPAHCIIOPTA, MOATOTOBKH M XpaHEHHS
HedTH. PactBOpeHHsIe rassr. [liacTossre Bob! He(TAHBIX MECTOPOSKACHHIA.
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Paznen 5. Meroanr Pa3eIeHHs B oNpeJe/IeHUs COCTABA YIJIEBOAOPOIHBIX CMeceit.

Metons! ananusa vedru u raza (xpomarorpadus u zp.). Dpakuun He(TH; QPAKIHOHHDIA cOCTaR
HE(TH; METOABI OmpejeneHHs (pakumonnoro cocrapa He(TH; | 3aKOHOMepHOCTH pacnpeneneHus
YITIEBONOPONIOB 110 (pakuusam Hedru. [lepprunas nepepaborka HerH; cBeTIBIE JAMCTHJUIATBI; Ma3yT;
MaciiHbIe (paKIK; IyIpoH., Orkpertne M.C. I]gera; Xpomatorpadus; OnpeJieNneHne XxpomaTorpaduu
o [UPAC; Bussr Xpomarorpaduu, Xxpomarorpad; XpoMaTorpamma.

Pa3nesn 6. Coiicra u 3AKOHOMEPHOCTH IOBEICHHS THCTIEPCHBIX CHCTEM.

OMynbcun.  Pasmnunbre KJIacCH)HUKaHH  HedTAHBIX SMYIHCHH. DakTopsl o6pazoBanus u
CTaOWIILHOCTH OSMYJIBCHIA, OMyJIBIHpPYIOIME BellecTBa (3MynBraroper); Momens «rOJIOBa-XBOCTY;
MAApOdUILEBIE M ruapodoGHbIe KOMIIOHEHTBI  3MYJILraTopoB; MPUPOIHbIE SMYIbraToOpsl |
IMYJIEIaTOPBl  MCKYCCTBEHHOIO HMPOHCXOMKICHHS. Paspymenne wedrsampix SMyibeuid.  CxopocTs
BBIIC/ICHHS. HCHEPCHOH (asbl wu3 SMYJIbCHH TIOJ| NEACTBHEM CHIIBI TSKECTH. 3aKOH Croxca;
BCIMYIMHBI, BXOAsIIMe B 3akoH CTOKCA H Hx BIMAHHE HAa paspylleHHe SMyJIbCHH. TexHOIOrmM
00e3BOXHBaHUS HedTH, TIPHMCHSICMBIE B HE()TAHOM NIPOMBIIIIEHHOCTH (MexaHmYecKHe, TEPMHYECKHE,
XUMHYECKHE, OIIEKTPHYCCKHE). Heamynsratopsr; mexanmam JEHCTBHS ACSMYJIbraropoB mo [I.A.
PeGunnepy. 'azosbie THApaThl; criocoObl 6OpLOEI ¢ ra30BLIMH THJpaTaMH.

Pazjest 7. Ocnosusie prsnKo-xuMHYecKHe cBolicTBA HedTH N HedTenpoxyKTOB.

OcHoBHbIE U3HKO-XUMHYecKHe CBo¥icTBa HedTH M He(TENPOIyKTOB: IIOTHOCTE (abcomoTHas,

OTHOCHTEJIbHAS; METOAUKH NPHUBCJCHHS INIOTHOCTH K HOpPMaJIBHOH TEMIIEpaType H CHOCOOBI

HeTell Mo BS3IKOCTH B IIACTOBEIX YCIIOBHSAX; MOJIEKYJISpHAs Macca, CIOCOGEI OTpeneseHus
MOJICKYIAPHOH MacChl HeDTAHBIX (paKimit (bopmyner Bomuoga, Kpora); naenenue HaCBIIEHHBIX
llapoB  Heprm  (JHII), wmeroms usMepenus  JIHIL; HU3KOTEMIlEpaTypHble  CBojicTBa;
BBICOKOTEMIIEPATYPHBlE CBOMHCTBA, ONTHYECKHE CBOHCTBA; 3JIeKTpHYecKHe CBOWCTBA, TEILIOBBIE
CBOKCTBA, KPHTHYECKOE COCTOSHHE BEIIECTRA.

Paznen 8. Tosapusie HedTh u ras. FOCT P 51858-2002.

KauectBo moarorosku Hedru; TOCT P S1858-2002; conu B Hedtu. Kavectno IOATrOTOBKH rasa;

PJ139-0148070-320-88; OCT 51.40-93. KauectBo moarorosku BoJbI, OCT 39-225-88.

5.2.2. Conepskanue IucHummyg] 110 BH1aM y4eOHBIX 3aHSTHiL,

Jleknnonnsie 3ansTHS
Tabnuma 5.2.1
Ne Homep O06bem, yac. |
w/n paszesna 0300 s s




JMHCLHTUTHHEI ,

| 1 2 1 OHEProHOCHTENH — MOJIe3HbIe HCKONaeMbIe. DJIeMEHTHBIN cocTaB Hed)TH
H rasa. |

2 2 5 | YrneBonopoausii cocras He(TH ¥ rasa. [TpuHLMIE! Kiaccu(HKaum
HedTel,

3 3 2 2 I'eTepoatomHsie coepuHerns He(TH M raza.

4 4 2 2 «llpoGnemHple» coeannenus He(TH.

5 5 2 2 Merozs! pasnenenus u ONPEJENIEHHsA COCTABA YIVIEBOAOPOAHBIX CMECEH.

6 6 3 2 CaolicTea 1 3aKOHOMEPHOCTH NOBEICHUS JHUCIEPCHBIX CHCTEM.

2 i) 2 2 OcHOBHbIE BUIMKO-XUMIYCCKHE CBOHCTBa HeTH 1 He(TenpoayKToB.

8 8 2 2 Tosapnsie veds 1 ras. TOCT P 51 858-2002.

L Hroro: 17 14
|
IIpakTHyeckne 3ansaTus

[paxTiyeckue 3amsTus y4eOHBIM ILUIaHOM He NPeIyCMOTPEHBI. |

JlabopaTopubie paGoTer .
' Tabmina 5.2.2
njjf] l_ﬁ\;i gjﬁ l:{i";a 5 q()) gbeM’ S;ﬁb 0 Hameﬂonanneénaﬁopampuoﬁ paboThl
1 7 " o Usmepenne miotHocTH HE(TH U HEeTEenpo,IyKToR
apEOMETPOM. |
5 7 6 0 Hsmepenne ninornoctn HEDTH U HedrenpoaykTos
THKHOMETDPOM. ;
3 7 ; o M3Mepenue kunemaTuyeckon Bi3kocTH HedTH H
HedrenpoaykTos.
g 4 4 5 Hsmepenne KOHueHTpaum%[ BOJIbI B HE(hTH MeTo0M
Huna-Crapka. |
5 7 6 0 | Msmepenne kucnornoro ykca HedTH.
" g 5 5 WU3smepenne nokasaress ng’enomneﬁnz HedTH u
HedTenpoaykTon pedpakToMeTpoMm.
5 7 6 10 Onenka cknoHHOCTH HeQJTﬂ,( K Qroxkymisuun
acaibTeHOB. '
Hroro: 34 14

Camocrosrensuas pabora crynenra

_ Tabauua 5.2.3
Ne Howmep paznena ObbeM, gac,
v vt oy 000 | 0390 Tema Bun CPC
OHeproHoCHTeH — noNesHble ,
HCKOMaemele, Pabota ¢ kumroii
1 1 1 2 ONIeMEeHTHBIH cocTap He()TH | raga.

YrieBonopoausli cocras He()TH Y rasa.

Pa6ora ¢ kuuroi

[punimns knaccnduxammu HedTH. (xoacneKTMpOBaHHe)

6 I'etepoatomusle coennnenns HE(ﬂITH H Pabora ¢ xuuro
rasa. (KOchexmposaHue)

6 «IIpobnemHsIe» coenunenus Hetphi PaGora ¢ xruroit
_ (xoHCneKTHpOBaHHE)

6 Merozns! pasnenenus n onpenenel\lmﬂ Pabora ¢ kumroii
COCTaBa yrieBoA0POAHBIX cMecei, (Koﬂcnexmpoaanne)

Caoiictsa u 3aKOHOMEPHOCTH NOBE/IeHUS Pa6ora ¢ knuroi

HAUCTIEPCHBIX CHETEM. | (aHHOTHpOBaHHE),
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|
|
|
|
4
|
|
|

KOHCYIbTAlHsA
0 ! = Pabora ¢ kuuroit
6 6 3 6 CHOBHBIE (PU3NKO-XUMHYEC ]ue CcBOJcTBA (aumoTHpOBaKHe),
HedTH 1 HedTenpoaykTOB, EONCYTETAI A
6 Tosapssie Hedyts u ras. TOCT P 51858- Pa6ota ¢ kuuroi
g { . 2002, (aHHOTHpPOBaHME)
OHEPrOHOCHTE/IH — NOJIE3HbIE
8 8 2 6 HCKOMaeMble. JNIEMEHTHBII cdcTa HedyTi Pabora ¢ kauroi
H rasa.
L Hroro: 21 44 !

5.2.3. [IlpenojaBanne  JMCHHILUIMHEL BeJleTcs ¢ l'IleYIEHeHHeM CICAYIOIIHUX  BHIOB
00pa3oBaTeILHBIX TEXHOIOIHil: '

— JICKInA Bu3yanusanuu B PowerPoint B nuanorosom pe}KuM:?:;

— paboTa B MaJbIx rpynmax;

— Pa3bop NpaKTHYECKHUX CHTYaIMiL,

6. TemaTHKa KypcoBbIx pabor/npoexTon
f

Kypcossie PabOTEY/IPOEKTH Y4eGHBIM MTaHOM pr IIPeyCMOTPeHEI

7. KonTposbubie padorsr

h
KoHTposnsHbIe PaboTBI/IPOEKTHI yueGHBIM IJIAHOM |HE IIPElyCMOTPEHEI
|

8. Ounenka pesyanTaToB ocBoenus AHCIHILIHHEI

8.1. Kputepun ouennpanus CTEIICHH IIOJHOTBEI H KaquTJiBa OCBOCHHMS KOMIIETEHUMH B

COOTBETCTBUY C IJIAHUPYEMBIMH PE3YJIbTaTaMH o0yuenus TIPHEBE/ICHB! B [Ipunoxenun 1.
8.2. PeiiTHHrOBas crcTeMa oneHHBAHMS CTCIICHA TOMHOTBI M KAYECTBA OCBOCHHS KOMIIETEHIHIL
|

00yyalomuxcs 04HOI, O4HO-3a04HOH (opMEI 0OyYeHUs 11 €/ICTaBJIcHa B Tabmie §.1.
y4

| Tabmuna 8.1
;l KomuuecTso
Ne i/ Busst Meponpusituii B PaMKax TeKyIiero Kompo.rlI Btas
1 Texyas arrecranus |
IIposenenne SKCIIEPUMEHTAILHOMI YacTH nabopatopHoii pa6oTe Ne 1. Cocrapenue
oT1era 1o jaboparopuoii paGore Ne 1. 3amura nabopartopHoi pabotsi Ne 1. Goep
Iposenenue skcnepumentansHol vacTy n1abopaTopHoii paGoTsr No 2. :COC'I‘B,BJ'IEHHG 0.5
0T4eTa 1o aboparopHoii paGore Ne 2. 3aumara JaboparopHoii paboter Ne 2.
IpoBenenne skcnepumenTanbhoi 4acTH JrabopartopHoii paboTsr Ne 3. ¢ OCTaBlIeHHE
0...5
oT4eTa 1o aGopatoproii paGote Ne 3. 3amura nabopatopHo# paboTe Ne 3.
}j Tecruposanue no TCOPETHYECKOMY MaTepHally nekiii 1-3. ' 0...15
HTOTO 3a nepsyto texymyio arrectammro 0...30
| 2 Tekyman arrectamus 1.
IpoBenenue IKCTIEPUMEHTANTbHOM YacTH naboparopHoii paGots Ne 4. Cocrasnenne 0.5
OTHeTa N0 1abopaTopHoi paGore No 4. 3awmra naboparopoii paboTsl Ne 4.
IMpoBenenue IKCNEPUMEHTANTBHOM YacTH nabopatopHoii paGotsr Ne 5, Cocrasnenne 0.5
OTHeTa 110 abopaTopHoii pabote No 5. 3amura mabopatopuoii paboTsr Ne 5.
[Iposenenue skcnepumenTansHok 4acTy 1abopaTopHoii paGoTsr Ne 6. C OCTaBleHue 0...5
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0T4eTa 1o adbopatopHoii paGote Ne 6. 3amura nabopatopHoii pabaTel Ne 6.

Tectuposanue no TCOPETUYECKOMY MaTepHaiy Nekuuii 4-6, ;013

HUTOTI'O 3a BTopy:o Tekynryo atrectaimo 0...30
3 TeKyIlas aTTecTanus

IpoBenenue skcnepuMeHTaNBHOMN YacTH nabopatopHoii pabotsl Ne|7. CocTasnenne 0.5

0T4€Ta 1o sabopaTtopHoi pabore Ne 7. 3ammuTa n1abopaTopHoii paboThi Ne 7.

TectupoBanue no TCOPETHYECKOMY MaTepUany JeKuui 4-6. 0...15

Komniiekchoe tectupoBaue no Kypey «XuMus Hed)TH u razan. | 0...20
HUTOT'O 3a TPETBIO TEKYIIYIO ATTECTALHIO 0...40

L BCEI'O | 100

Kpurepuu ouennanus crenenn monsors: u KauecTBa OCBOCHHA KOMIICTCHIHH B COOTBETCTBUH
¢ IUIaHUPYEMBIMHU PE3YIIbTATAMH 00YYEHHs IIPHBEICHDI B [punoxenun 1.

9. VYuebHo-MeToamuyeckoe u HHpopManHoHHOe 06ecIeYeHne JAHCHHILIAHBI

9.1. Ilepeuens PCKOMEH/yeMOH JIMTEPaTyphl Npe/ICTABIIEH B [Tpunosxkenun 2.
9.2. CoBpemenHsle TpodeccHoHATbEbE 6a3nr J@HHBIX W HHQOPMAIMOHHBIE CIPABOYHbIE
CHCTEMBI:
Hngopmarmonnsie pecypes
llonHoTekeToBas 6aza mannex TUY http://elib.tsogu.ru/
IBC «Jlauby http://e.lanbook.com
Hayunas snekrponnas 6u6mmorexa ELIBRARY.RU http://www.elibrary.ru
9BC «IOpaiiTy https://www.biblio-online.ru
9BC «bubnnokommiektaropy http:/bibliokomplektator.ru/
Haionanpneri DuieKTporHo-UHbOpMaHOHHbI Koncopruym (HOUKOH)
MexnyHapossrii eBponeiiciuii HHJEKC UHTHPOBAHNS B 06J14CTH ['YMAHHUTAPHBIX HAVK
European Reference Index for the Humanities (ERIH)
Mesnynaponssie pedeparisrbie 6asn HayUHBIX W3/1aHWi http:/www.scopus.com
9. bubmmoreka TexHHYECKHX cTaTeit 10 pa3paboTke HedTIHBIX H ra30BBIX MECTOPOKICHHH
O6uiecTBa HEKeHepoB-HebTIHIKOB SPE
10. POLPRED.com 0630p CMH
11. basa nanuex Pocnarent

SO e B g

e

Ilone3Hble cebUIkm Ha IpyTHE JIEKTPOHHBIE PECYPCHI

12. Poccuiickuii rocyaapersenupit YHHBEPCHTET HeQTH ¥ ra3a uM. .M. I'y6xuua
http://elib.tsogu.ru/

13. bubnuorexa Ydumckoro TOCYNAPCTBCHHOTO HEPTAHOTO TEXHUIECKOro
YHHBepcHTeTa http://elib.tsogu.ru/

14. Hayuno-rexnuveckas 6u6morexa YXTunckoro FOCYyIapCTBEHHOTO TEXHUYECKOTIO
yHUBepcHTeTa http://elib.tsogu.ru/

15. bubamnoreka AJIEMETEEBCKOTO LOCYZIAPCTBEHHOTO HedTSIHOrO HHCTHTYTA

16. TTouckoBeie cucrempr Google, Yandex, Rambler

9.3. Jluuensuoxnoe wu CBOOOJHO pacipocTpaHsemoe lIporpamMmmHoe oOecriedenue, B T.y.
OTEYECTBEHHOr0 npou3soactea: 1C lpenmpustue (yyebuas Bepeus); KOMITAC-3D LT 12v (yuebnas
Bepeus); AutoCAD 2017 (yueOnas Bepcmst); Scilab (OecnimatHas nporpamma); Free Pascal
(becrunatnas nporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MaTepnaubuo-Texrmqeclcoe obecneyenue THCHUNITHHLI
[Momewmenus s IPOBCIICHUS BCEX BHIOB paboThl, TIPEYyCMOTPEHHBIX yYeOHBIM ILTAHOM,

YKOMILICKTOBAaHBI HEOOXOIUMBIM 060Dy I0BaHHEM 1 TEXHUICCKMMH CPEJICTBAMH 00yueHus.
12




Tabmuna 10,1

Iepeyens Texuuveckix CpeacTs ofyueHnus,
No i/ Mepenens, obopynosarns, Heobxomumoro sy HEOOXOIHMBIX JiTs OCBO€HHS JUCLIUTLTHHEL
OFBOCHHS AHCUMITHHI (REM:DHCTpaIIHOHHOE obopynoBanue)
|
Virabibas aynmopniy;[lﬁ:?]f)oseneﬁm — I'Iepconar{mme KOMIIBIOTEPEI, IPOEKTOp Acer,
MYyNbTHMEAMIHBL 3KpaH, KOTOHKH, ayJIMTOpHas
| JIEKLIMOHHOTO THMa, TPYNIIOBBIX U HHAMBH/YaITbHBIX (Me10Bas) Z0cKa, CTOMBI, CTY b, CTOMEI
B Tel({mero BOLPO N KoanmTeplime, CTYI KOMIBKOTEPHbII KpyTsitmiics,
MPOM®XYTOURO arrecTanu, CTeILIax Me"ra.rmuqecmﬁ, Kag MeTauTHIeCKHil,
JlaGopatopus xumun |
Aynuropuas (MenoBas) mocka, cToms!
naﬁopamp;{fﬂe C AIMKAMH H PO3ETKAMH, CTOJI JIs
BECOB aHTMBHOPALHOHHEIH, CTOJI-MOiiKa IBOMHAs,
CTYJIbS TaBOPaTOpHbIE Ha poNTHKaX, TEXHOJIOTHYeCKas
TpUCTaBKa, Kadbl BRITAKHBIE C OAHOH MOKKOI "
cMecuTenem, mkadrl uis nocy sl HETEIPEXCTBOPYATEIE,
wKadgsel KaprTeqHLIe MeTalnn4eckue, wKads s
XpaHeHHs peaxﬁmon, Wkad) AePEBSHHBII 11 XpaneHms
| XaaTos.
ayn. 404 .
YueGHas aynutopus ana HPOBEICHHA J1ab0paTOPHBIX e
2 32HATHH, TPYIIOBBIX M MHMBHIYATbHbIX Pepakromerp, puckosumerps, Habop
KOHCY/IbTaLIMI, TeKyiero KoHTpoys 1 apeoMeTpoB, HAGOP NUKHOMETPOB, Ko10oHarpesarey,
MPOMEKYTOYHOIH aTTecTalMH, TEPMOMETPEI CTEKJIAHHEIE naﬁopa"ropm.le, INTATHBLI,
xononnm.}fmm XIIT, kon6s1 KpYIJIOZOHHEIE,
HpHeMHHK-fIDByHIKa, UHMITHHIPBL, XUMHYECKHE
PEaKTHBEI,

Yue6HO-HaraaHbIE M0CObU: NepHOAHYECKas
CHCTEMA XMMHYECKHX 3/1eMEHTOB 1. Menpieneesa,
PaCTBOPHMOCTS ¢oJieif, KHCIOT M OCHOBaHMI B BOJIe IIpH
20°C, SNEKTPOXHUMHUYECKHIA psijg HalpsAXXeHWs, Ha3BaHUs
B&)K4BHH.IHX KHCIIOT ¥ MX coneil

! |

11. Meroauyeckne YKa3aHus no opranmzaguu CPC

11.2. Metonueckue YKa3aHHs 10 OpraHu3anuu CaMOCTOATE/ILHOH paGoTHl.

Camocrosrenshas pabora obyuaromuxcy 3AKIIIOYACTCH H3YYEHHH
pasienam s ocBoeHHs HH/IMBUAYanbHO. Ilpenonasarens ma J
HEOOXOMMBIE JUIS OCBOeHHS Marepuana. B xoze camoctosTensnoi o
BLIIOIHUTE  M3YYHMTh TeOpETHYeCKHii MaTepHall 1o pasgenam.

ONpPCICNCHUS OHATHH, yMeTh PashACHUTE 3HAYEHUE M CMBICH 06O
pabote u T.11.

TEOpeTHyIeCcKoro Matepuana mo
AHATHH J1aeT peKOMeHauu
aboTel 00yvaromuecy JOJIKHBI
YJarmuecs: JO/KHBI 3HATh
0 TEpMHHA, HCIOJIB3yeMOro B
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[otexun, B. M. Xumus u TexHosorus
YIJIEBOJIOPOIHBIX I'a30B M FA30BOr0

KOHZgHcaTa [DnekTponHsIii pecypc] :
y4eOHHUK B 2-X yacTax / B. M. [Motexun, —
OJIEKTPOH. TEKCTOBbIE J1aHHbBIe, — CIT6, -
XUMHMSBJIAT, 2016. — 560 ¢. — 978-5.
93808-261-8. — Peskum JIOCTYI1a;
http://www.iprbookshop.ru/49799 html

http://www.i
prbookshop.
ru
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Boakosa, K. B. Xumus He()TH B MOTOpHOrO
Tonnusa. Jlaboparopuslit NIPAKTHKYM
[SmnexTpomHwiii pecype] : yueGHoe nocobtue /
K. B. Bonkoga, M. B. Yenenckas, E. H,
['nazauesa. — DnekTpon. TekcToBBIE
Aannpre. — CII6. : Vausepcuter UTMO,
2015. — 90 c. — 2227-8397. — Pescum
Jocryna;
http://www.iprbookshop.ru/65367.htm]

http://www.i
prbookshop.
ru
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Hexkosbipesa, T.H. Xumus He(TH M raza
[Dnexrponnsrii pecypc] : yqeGHoe nocobue /
T.H. Heko3sipesa, O.B. Hlanambepunze, —
OnekTpoH. gan. — TiomeHs - TioMHITY,
2013. — 76 ¢. — Pexum JocTyna:
https://e.lanbook.com/book/55436

http://e.lanb
ook.com
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3asarckmii, M. JI. Teoxumus HedTH ¥ rasa
npakTHky™ / M. 3asarckuit. — Tromens -
TioM'HT'Y, 2011. - 92 .
http://elib.tyuiu.ru/wp-
content/uploads/2012/02/%D0%93 %D0%B
5%D0%BE%D1 %085%D0%B8%D0%BC%
D0%B8%D1%8F %D0%BD%D0%B5%D1
%84%D1%82%D0%B8 %D0%BS %D0%
B3%D0%B0%D0%B7%D0%B0 .pdf

http://elib.ts
ogu.ru
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Kopsyn, H.B. Xumus He(TH [Teker):
yuebHoe nocobue / H.B. Kop3yn, @.3.

Marapui.- Tromenn: ToMI'HI'Y, 2004.- 93
i
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Baxenosa, O.K. eonorus u FeOXHMHS
He(TH U rasa [Tekct]: yuebHuk / O.K.

Baxenopa.- 2-¢ 3z, nepepab. u xomn.-

Mocksa: akanemus, 2004.- 415 C.
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XHMHS H TeXHONOrns Hed)TH ¥ raza [Teker]:
yuebHoe nocobue / C.B, Bepxuuunckas,
R, Hurypos, C.A. Cunnnein.- Mocksa:
Hudpa-M, 2007.- 400 c.
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Xpauenue nedru u Hedrenponykros
[Texer]: yueGHoe mocoGue / ITox o6, Pen,
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0./1. 3emenkoga.- TiomeHp: Bexrop Byk,
2003.- 536¢.

Xumus Hedtu: MetoaMueckie YKa3aHug K
BBITIOTHEHHIO 1abopaTopHbIX paGoT 1o
AUCLHILIHHE «XHMUS HedTHY 1
CTYZICHTOB HaINPABJICHHA MOATO-TOBKH
18.03.01 «Xumuueckas TEXHOIOrHA»
NpOdHIL «XHMHYECKas TeXHOIO-THs:
NPHPOIHLIX 3HEPTOHOCHTE/ Il 1
YTIICPOHBIX MATEPHAIORY 32049HOM top-MbI
00yuenus / cocr. A. @, Bannesa;
Tiomenckuii MHIYCTpHAbHBIH YHHBEpCH-
TeT. — TroMens: Usnmarenbckuti uentp BUK
THY, 2016. - 38 .- Pexum JlocTymna:
http://elib.tyuiu.ru/wp-
content/uploads/2016/12/16693.pdf

45+http://eli
b.tsogu.ru
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H.0.3aB. Kadepoit ,’z/f ____H.H. Casenbena

«09y» mrons 2020 r.
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