|
MMHHUCTEPCTBO HAYKHU U BBICHIETO OBPA30BAHMS POCCUMCKON ®EIEPATINHA
deepanbHOE rOCyJapCTBEHHOE BXOIKETHOE

00pasoBaTelibHOE YIPEeKICHHE BHICIIEr0 00pa3oBaHus
«TIOMEHCKHI HHYCTPHUAJIbHBII YHUBEPCUTET»

OUIIMAJI TUY B I HUWXKHEBAPTOBCKE
KA®EJIPA HEOTEI'A30BOE JIEJIO

VTBEPJKAAIO

ﬁlpe nareas KCH
i 10.B. Baranos

(!(,Zﬂ » V{tﬂj" 20 74 .

PABOYASA ITPOI'PAMMA

JHUCIUILIHHBL XUMHUSA HEQTH U rasa

nanpasierne moarorosku: 21.03.01 HE(I)Tel"a_:BOBOE: bi (S) )
|

HAIPaB/IEHHOCTD: DKCILTyaTalKs i 00CIyKHBaHHE TEXHOTOTHIECKHX
00BeKTOB He()TEera30Boro MpoU3BO/ICTBA
|

(dhopma o0ydeHHs: 04HAA/OIHO-3a09HASA



PaGouas nmporpamma pazpaboTaHa B COOTBETCTBHHE ¢ YTBEPKACHHBIM yyeOHbIM I1aHoM oT 22.04.2019
u tpeGoBanusmu OTTOIT 21.03.01 Hedrerazosoe aeno, npodpuias «ODKcIuryarauus u 00C/iyKHBaHHE
TEXHOJIOTHYECKHX 00BEKTOB He(TEera3oBoro IpOH3BOACTBa» K pe3yiabTaTaM OCBOCHMA JHCIMILIHHEI
«XuMus HeTH U razan»

Pabouas nporpamma paccMOTpeHa
Ha 3aceannu kadenpsr «Hedrerazosoe nemno»

[Tpotokon Ne 9 ot «29» mas 2019 .

W. o. 3aBenyromero xkadeapoi ;ﬁf'f/ H.H. Casenbena
COT'JIACOBAHO: P g
H. o. 3aBeyromero Beinyckaromeit kadeapoit //,/j’z il H.H. CasenbeBa

«29» mast 2019 r.

Pabouyio nporpammy paspabotan:

A.H. Mapkun, KaHj1. T€X. HayK, JIOLIIEHT /é“,‘%ﬁ




1. llean 1 3a3a41 0CBOCHUSN TUCUHILIHHDBI

Llens mucnuIuMHEL GOPMHPOBAHUE Y 00yUarOIMXCS 3HAHHUH O CC
CHCTEM Pa3JIMYHOTO MTPOUCXOMK/IEHMSI, O METOAX UX UCCIEeOBAaHHS U O
U PHU3UKO-XUMHYECKUMH CBOMCTBAMH HE(TH.

3aja4u TUCIHILIHHBL

— M3YUCHHE OCHOBHBIX IDYIIl YIJIEBOJOPOJOB M TETEPOATOMHI
cocrtaB He(TH;

— pa3iuyYuil B CTPOCHUH U (PUIMKO-XMMHUYECKUX CBOMCTBAX HH/

)CTaBE M CBOMCTBAX HE(TAHBIX

B3aMMOCBS3H MEKIY COCTaBOM

hIX COEIMHEHUH, BXOIAIIMX B

[MBHUIYAJIBHEIX YIUIEBOJAOPOIOB

KaK OCHOBHBIX KOMIIOHCHTOB He(l)TH, NPUPOAHBIX ra30B M IPYIrHX BHAORB YITICBOJOPOIHOTO ChIPBI;

— METOIOB pa3JieICHHUA MHOT'OKOMIIOHCHTHBIX HC(bTHHbIX CHCTEM,

i}

— [IPUYHH (bOpMPIpOBaHHH HE(I)THHBIX JHUCIIEPCHBIX CHCTEM Jr HX KOJJIOHIAHO-XHMHYCCKHX

CBOMCTB; |

— THIIOTE3 IIPOUCXOKICHHU S HC(bTI/I.

2. Mecro aucuununHel B cTpykrype OITOIT BO

Juciummmaa «Xumust HedTH W rasa» OTHOCUTCS K JIMCLHMI
(dopMupyemoit yuacTHHKaMHi 00pa3oBaTeNbHbBIX OTHOUIEHHH y4eOHOro
Heo0X0IMMBIMHA YCIIOBHAMH 1711 OCBOEHHS JTHCUHITIMHBI SBJISIOTCS
3HAHHE:

— OCHOBHBIX THIIOTE3 MNPOHUCXOKICHUA He(l)TH; KOMIIOHCHTHO

YIIEBOJOPOOHBIX CHCTEM IIPUPOJHOIO H TEXHOICHHOI'O MPOHCXOXKI

XUMHUYECKHX CBOMCTB OCHOBHBIX TPYII YIJIEBOIOPOAOB H TETEpPO
METOOB Pas3/ie/IeHusi MHOTOKOMITOHEHTHBIX He(TSHBIX CHCTEM; pasiiy
He(TH, BOBMOXKHBIX XMMHYECKUX B3aUMOJICHCTBUH KOMIIOHEHTOB Hed
peareHTaMH, HCTIOIb3YEMBIME B He(DTETPOMBICIOBOH XHMUH.

YMEHHS:

— NPHUMEHATH 3HAHHMA O COCTaBE M CBOHCTBaX He(TH M rasa B
[IPOTHO3MPOBATH MOBEJACHUE HEPTH M ra3a B pa3jIMYHbIX TEXHOJOTHYE
3HAHHE MX cocTaBa W (PUIUKO-XMMHYCCKMX CBOMCTB, peliarh
BO3HHKAIOIIHE Ha BCEX JTamax oOpalieHus ¢ He(THIO H razoM, OIpe
ABIEHUH (KOppo3us, ruaparto-oOpazoBanue, orioxkenus ACIIO w
[peIaraTh METO/Ibl HX YCTPaHEHHS.

BJIAICHHC!

CHHUA, XHMHYCCKHX H

dTOMHBIX COCIHMHCHHH

IMHAM 00s3aTeNbHOH 4YacTH,

[j1aHa.

ro cocraBa He()TH U APYrHX
¢huzuKo-
i HedTH,
[YHBIX BAPHAHTEI [1epepaboTKH

I'AHBIX CHCTEM C XHMHYCCKHMH

COOTBETCTBYIOIIHX pacyeTax,
CKHX IIpouLeccax, OIIMpasiCh Ha

OKOJIOMHYCCKHE HPO6HEMBI,
ACJATE TPHYHHEI HEF&THBHBIX.

Ip.) ¥ KBATHOUIMPOBAHHO



— HAaBBIKAMH BBIIIOJIHEHHA OCHOBHBIX na60paT0pHer AQHAJIM30B IO OIIPEHACICHUIO d)IfISI/IKO-

XHMHYCCKHX CBOWCTB HE(l)TH, MeTOdaMH Kad4CCTBCHHOI0O H KOJ'IH‘-ileCTBeHHOI‘O aHamu3a MHOIo-

KOMITOHEHTHBIX CHCTEM, METOJaMH OITMCaHHA CBOICTB MHOFO-KOMHOHEL—[THHX CHCTEM.

CO}Iep)KEI.HPIG JUCHHIIIHHBI ABJIACTCA JIOTHYECKHUM npononmeﬂ+em COACpKanua MHCIHIIIHH

«XHUMHS» U CIIyKHT OCHOBOM utst ocBoeHHs aucuuiumu «[Toaroroska He)TH M rasa K TPaHCIOPTY»,

«COop M MOJAroTOBKA CKBAKUHHOM NPOAyKIHK», « MeTonbl yBennueHus HeTeOTAa4 IIacTOBY.

3. Pesyuabrarnl 00y4eHHs M0 AHCHHIJIHHE

[Iporecc u3yueHust TUCHMILIHHBI HATIPaBIIeH Ha (POPMUPOBAHUE CIEAYIOUIMX KOMIIETEHIHH:

Tabnuna 3.1

Kon u HaumeHoBaHue
KOMIIETCHIIHH

Ko ¥ HaMMeHOBaHHE MHHKAaTOPOB
MOCTHIKEHUS] KOMIMETEeHLUH

Pesysibrarsl 06ydeHus 10 TUCLHIUTHHE

OIlK-1. Crocob6eH pelathb
3a/1auy, OTHOCALIHECH K
npoeccHOHaNBHOMN
JeATEIBHOCTH, IPUMEHsAs
METO/IBl MOJIEITHPOBAHNS,
MAaTEeMATHYECKOIO aHalu3a,
eCTeCTBEHHOHaYYHBIE U
of1eHHKeHepHble 3HAHHS.

OTIK-1.3.0npeneneHue XapakTepUCTHK
XHMHYECKOr0 mpolecca (SBIeHus),
XapaKkTepHOTo 151 00bEKTOB
npodecCHOHANBHOMN IeATeIbHOCTH, Ha
OCHOBE IKCHEPUMEHTAILHBIX HCCIIe10BaHMI

OIIK-1.31 3HaeT NpHHIHIHATEHEIE
0CQOEHHOCTH MOAGIHPOBAHMSA
MaTeMaTHUeCKHX, PH3HIeCKHX H
XUMHYECKUX MPOLIECCOB,
NpeaHasHa4Y€HHbIX 11 KOHKPETHBIX
TEXHOJIOIUYECKUX MPOLECCOB

OIlK-1.Y1 ymeeT Hcmonb30BaTh
OCHOBHBIE 3aKOHbI JUCLUILUIHH
HWHIKEHEPHO-MEXAHHYECKOTO MO I,
HCIIO/IB30BATL OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JIHCIHILUIHH,
MPaBHIIa NOCTPOEHUS TEXHUYECKHX
CXEM M uepTeKel; y4acTBOBaTh, CO
3HdHUeM jena, B paboTax o
COBEpIIEHCTBOBAHHIO
MPOU3BO/ICTBEHHBIX MPOLIECCOB €
HCII0JIL30BAHHEM IKCIIEPUMEHTANbHBIX
naémﬂx H pe3yJIbTaTOB MOJEJIMPOBaHHs

OTIIK-1.B2 BnaneeT HaBbIKAMH JIEJI0BOTO
B33dMMOJEHCTBYSA ¢ CepPBUCHOH cityx00i
H QUEHHBATH UX pexomeHnaunm C
yq)TTOM IKCIIEPUMEHTAIBHOH paboThl
TEXHOJOrMYECKOro 0TaeNa

|
NpeaIpUsSTHS

OIIK - 4. CnocobGeH NpoBOAUTH
nu3MepeHus U HabumoneHus,
o0pabatbIBaTh M NPEACTABIATE
IKCTEPHMEHTANIBHBIE JaHHbIE

OI1K-4.4. O6paboTka pe3y/lbTaTOB HayYHO--
HCCJIe10BATELCKOH AeSTeNbHOCTH,
WCTIONb3YA CTaHJApTHOE 000pyI0BaHME,
npudOpsl 1 MaTEpHAIIb

OTIIK-4.31 3HaeT TEXHOIIOTHIO
NPOBEAEHHUS THIIOBBIX IKCIIEPHMEHTOB
Ha CTaHIapTHOM 000pYIOBaHHH B
J1aGopaToOpHH M HA NPOH3BOJICTBE

OIIK-4.Y1 ymeeT obpabaTbiBaTh
pe3ynbTaThl HAY4HO-
MCCNeI0BATENbCKOI AeATeIbHOCTH,
MCTIONB3YS CTAaHAPTHOE 000PYI0BaAHNME,
npubopsl H MATEpHAJIBL

O]"[K-4.Bl BlaJeeT TEXHUKOM
3Kinepﬂmeﬁmpoeaﬂnﬂ ¢
HCIONB30BAHMEM MaKeTOB MPOrpaMM




[Tponomxenne Tabnuus 3.1

Kon 1 HauMeHOBaHHE
KOMIIETEHIIHH

Kon v HauMeHOBaHWE HHAMKATOPOB

P Pegynstarsl 00yyeHHs M0 AUCUMILINHE
JMOCTHXEHHS KOMIETEHLAH

OI1K-6.31 3HaeT NPHHLHMIILI
HHOOPMALHOHHO- KOMMYHHKALHOHHBIX
TEXHOJIOTHI ¥ OCHOBHbIe TpeGoBaHHUs
nH(OpMaLHOHHOI 0E30MACHOCTH
OIIK-6.Y lymeer peluaTb CTaHIAPTHBIE
3a1a4K NpodecCHOHANbHOM
AesiTelIbHOCTH Ha OCHOBE
HH(pOPMaLMOHHOH K
oubauorpaduueckoii KynbTypsl ¢
MPHMEHEHHEM COBPEMEHHBIX
TeXHOJIOTHi1 U TpeboBaHui
1H(opMalHoHHOH 6e30MacHOCTH
OIIK-6.B1 BnageeT HaBbIKAMHM PeILICHUS
CTaHAAPTHBIX 3a1a4 MpodeccHoHaNbHOH
JesiTeIbHOCTH Ha OCHOBE COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH U ©
yuetoM TpeboBanuit nHOPMALMOHHOM
Oe3omacHOCTH

OIIK-6.1. Onucanne 0OCHOBHBIX CBEIEHHH
00 o0BbeKTax H mpoueccax
npoheCcCHOHAIBHON NeATEILHOCTH
MOCPEACTBOM HCTIOIb30BAHHSA
npodeccHOHaILHON TEPMHHOJIOTHH,
OI1K-6.2. BeiGop MeToaa Wi MeTOAHKH
pelIeHus 3aaaul npoeccHOHaILHOMN
IEATeIbHOCTb.

OIIK- 6. Cnoco0eH NpHHUMATE
000CHOBaHHBIE TEXHMYECKHE
peleHust B podecCHOHABHOH
JeATebHOCTH, BEIOHPaTh

3¢ dexTHBHBIE U OE30MaCHBIE
TeXHUUECKHE CPEeICTBa, H
TEXHOJIOTHH.

OI1K-7.313HaeT OCHOBHBIE BUIBI U
cozlepKaHKue MaKeToB
MPOH3BOACTBEHHOM TOKYMEHTALHH,
CBA3AHHLIX ¢ MpodeccHoHaTbHOM
NeATEILHOCTBIO

OIlK-7.¥1 ymeet 0606marts
HHPOPMALIIIO W 3aHOCUTE B OIaHKH
MaKeTOB B COOTBETCTBHH C
JeHCTBYIOIIMMHI HOPMAaTHBAMH

OIIK - 7. Cniocoben
aHAIW3HPOBATh, COCTABIATE U
NPUMEHATH TeXHUYECKYIO
JIOKYMEHTALIHIO, CBA3ZAHHYIO C
npodeccHoHanbHOI
NEATENIBHOCTBEO, B
COOTBETCTBHH C

OIIK-7.1. BoiOop HOpMATHBHO-IIPABOBBIX H
HOPMATHBHO-TEXHHYCCKHX JOKYMEHTOB,
PeryIHpYIOLIMX AeATeIbHOCTh B 00acTH
He()TerazoBoro NPOU3BOACTBA ISl PELIEHHS
3213491 Mpo(peCcCHOHATLHOMH AeATeIbHOCTH;
OIIK-7.4. CocraBiieHue 0T4eTOB, 0030pOB,

NeHCTBYIOIHMHU CIIPaBOK, 3asBOK ¥ IPYroil JOKYMEHTALKH,

OIlK-7.B1 Bnageer HaBbIKaM¥
HOPMAaTHBHBIMH IPABOBBIMH ONHpPAaACh Ha pealbHYH CHTYaLUIO
e COCTABIICHHSA OTYETOB, 0630POB,

CNpaBoK, 3as1BOK M JIp., OMHPAACH Ha
pEaIbHY0 CHTYaLHIO

4. O0beM JHCHHILIHHBI

O6wmuii 00BeM TUCHUIIIHHEL COCTABISAET 3 3a4eTHRIX enquHuIl, 108 uacos.
Tabnuna 4.1
®opwa Kype/ AyIHMTOPHbIE 3aHATHA/KOHTaKTHasA paboTa, 4ac. CamocTosTenbHaA Dopma
[Tpaktuueckue | JlaGopatopueie | paboTa, uac. (B T.4. | MPOMEKYTOUHOH
00yueHus cemecTp Jlexuiu
3AHATHS 3aHATHSA KOHTpOJIb) aTrecTaluu
Ounas 2/3 17 0 34 57 Dk3aMeH
O4HO-3a04Has 2/4 14 0 24 70 Dk3aMeH
5. CTpykrypa H cojiep:KaHHe THCUHHILIHHBI
5.1. CtpyKTypa JUCIHIUIHHBIL.
o4Hasi (popma o0y4yeHus
Tabmuna 5.1.1
AyauTopHbie
CrpykTypa auc
Ne TPYRTIRR PRGN 3aHATHA, Yac. CRC, | Bcero, Kox HJIK OueHouHbIE
i Sy HaumenoBanue pasgena I 1 Jla6 e b i R
pasjiesia RE ) p. )
DHEProHOCHUTENH — N0JIe3HbIe OIIK-1,4
1 1 HCKOMaeMble, DIeMeHTHbIH cocTaB 2 - - 3 OIIK-6 Tect
He(TH H rasa. OIIK-7




ITpomomxenune Tabauuer 5.1.1
C & AyIUTOpHBIE _
No URDA IHETRIR IR 3aHATHSA, Yac. CPC, | Bcero, Koz MJIK OLEHOYHBIE
i Honep HanmenoBaHue pazgeina JI. | Ip. | JIa6. o e e
pasjena
v " OIIK-1,4
5 ) IJIEBOJOPOIHbIH cocTaB HedTH U rasa. 5 ) ) 3 5 OIK-6 Tecr
[Mpunummsl knaccuuranuy Hedreil. OIK-7
- OIK-1,4
3 3 eTepoaToOMHbIC COeIHHeHUs He(TH U > ) 5 7 OTK-6 o~
rasa. OI1K-7
OIIK-1,4
4 4 «IIpobnemHbiey» coequHEHUs HE(TH. 2 - 2 6 10 OIIK-6 Tect
OIIK-7
M OIK-1,4
5 5 ©TO/IbI pa3JeneHus | ONpeaeeH s ) i 4 6 OIK-6 Tetsi
COCTaBa yTJIEBOJOPOAHBIX CMeceii. OIK-7
— OIK-1,4
6 6 BOHCTBA H 3AKOHOMEPHOCTH NMOBEACHHA | 4 i g 1 OMK-6 Teer
JHCTIEPCHBIX CHCTEM. OMK-7
o y OI1K-1,4
7 7 CHOBHbIE (H3NKO-XUMHYECKHE 5 . 30 3 34 OIK-6 Teer
cBoficTBa HeTH U HedTeNPOLYKTOB. OIK-7
TosapHsle HedTH 1 ra3 LA b
b 8 | rocT P 51858-2002. g4y 4 1 Pl tes | UREE
OIIK-1,4 | Dx3amenal|
g DK3ameH - - 27 27 OIIK-6 HOHHBIE
OIIK-7 BOIPOCHI
Hroro: | 17 - 34 57 108
3aouHasi popma odyuenus (3P0)
He peamusyercs.
ouHo-3a0uHasn popma odyqenusn (03PO)
Tabnuna 5.1.2
C a JIMCUMILTHHBI Aynutopusie
Ne TPYKIYP 3aHATHSA, Yac. CPC, | Bcero, Kox HJIK OueHouHsle
o | Howep Haumenosanue pasaena J I Jla6 = i ’ SN
paszena e ) P )
DHEProHOCHTEH — MOJIE3HEIE OIlK-1,4
1 1 HCKOMaeMble. DIEMEHTHbIH cocTas 1 - 3 4 OIIK-6 Tecr
Hed)TH M rasa. OIIK-7
. OIIK-1,4
1 | o ||t |y | s o | mer
OIlK-1,4
r L]
3 3 : ;T;poammume coeHHeHHs HeTH U 2 i 6 8 OTTK-6 Tect
i OIIK-7
OIK-1,4
4 4 «I[TpobnemMHBIe» coenuHeHus HedTuH. 2 - 2 6 10 OITK-6 Tecr
OIIK-7
OIlK-1,4
AFER i el BRI ¢ | v | oned | men
CaoiicTBa M 3aKOHOMEPHOCTH TIOBEAEHNUS OIIK-1,4
: 6 JHCTIEPCHBIX CHCTEM. . ) g i " OIIK-6 Teit
6




OIIK-7
OIlK-1,4
7 OcHoBHbie (PUIMKO-XAMHIECKHE 5 } 20 6 28 OIK-6 Taci
cBoifcTBa HEOTH H HEQTENMPOLYKTOB. OIIK-7
TosapHbie He(Ts 1 ra3 S
8 ’ 2 - 2 4 8 OIIK-6 Onpoc
IOCT P 51858-2002. OIK-7
OIlK-1,4 | Dx3ameHan
DK3ameH - - - 27 27 OIIK-6 HOHHBIE
OI1K-7 BOIPOCHI
Hroro: | 14 - 24 7 108

5.2. ContepkaHue QUCIMILIHHEL

5.2.1. Conep:xanue pa3enoB AUCLUIUIMHBL (JIHAAKTHYECKHE eHHHULL

Pazmen 1. DHeproHocHTE M — NOJIe3HbIE HCKONAeMble. JJ1eMeHT]
Hedp1s. Ilpuponurie m momyTHble HedrTsaHble rasel. KameHHBI
Ocuosubie ameMeHThl Tabmuusl J[.M. Menjeneesa, BXOIAIIHME B COC
MeTaJUIbl, TOIYTHBIE IIOJE3HBIE KOMIIOHEHTHI. ['MIOTE3bl OpraHu
npoucxoxieHus Hedtr. OCHOBONIOMOKHUKH HAYKH O XHMHH HE(PTH.
Pa3nen 2. YrieBoaopoanbiii cocras HedTu u rasa. IIpuHuunes »
Omnpeznenenne Hedtu. ['omonoruyeckue psiisl, BUIABI H30MEPHH, TT
Bxosammx B coctaB HedTH, 1o IUPAC. AnkaHbl ¥ UUKIIOAIKAaHEL B H
GH3HKO-XHMHYECKHE CBOMCTBA AIKaHOB M LHKI0adKaHOB. OCHOBH
KOTOPblE BCTYNAIOT aIKaHbl, peaklus 3eIHHCKOro, CKIOHHOCTH HH3
Ki1arpatHbix coequHeHuit. CoaepixaHue apeHOB (apOMaTHUYECKHX YIJIE

XHMHYECKHE CBOMcTBa apeHoB. M3ompeHanbl M nopQupuHel Kak «0

nedrel Mo yrieBoI0opoaHOMY cOCTaBy u THnu3anug Hedteit mo [TeTpony.

Paznen 3. I'erepoaToMubie coenHeHHs HeTH H rasa.

Tunel ¥ BHJIBIL TI'eTEPOATOMHBIX coenuHenuit HedTH. OCH(

coequHeHus HedrTH. HadreHoBble kuciorsl. CepHHCTBIE COEIMHEH
coennHeHuss HeTH. BiMsHHE TreTepoaTOMHBIX COEJHHEHHH Ha
TPaHCIOpTa, MOJArOTOBKH, XpaHeHHs He()TH U rasa, Ha KauecTBO HedTer

Paznen 4. «IIpobiiemubie» coeiHHeHUsE HeTH.

P

Cwmonel. AcanbTeHbl; copepaHue YIyiepoja M BOAOpoOAa B 2

ocaxkaeHue acdanbTeHOB; ImapameTp Xeiizaca, anHanu3z SARA,

aCQJEUIbTeHaM; METOAbI H3MEPCHHA KOHICHTPAIMH aC(bEUIBTCHOB B HE

BI).

HbIii cocTaB HedTH H rasa.
i u Oypsii yroms. CraHIBL
taB HeTH H raza. Tsokenble

HECKOI'O H HEOPraHH4Ye€CcKoro

craccuukanun Hedreii.

paBHJIa Ha3BaHUS COCAUHEHHUIA,
e(TH, aJIKaHBl B COCTaBE rasa;
[ble XMMHYECKHE pEaKLUH, B
[IAX aJIKaHOB K 00pa3soBaHHIO
BOJ10p0/10B) B HedTH; Qu3uko-

nomapkepsl». Krnaccuduxanus

DBHBIE  KHCIIOPOZCOAEpIKAIINE
usi He(pTH. A30TCOAEpIKallHe
TeXHOJIOTHYECKHe IIPOLECCHI

IPOOAYKTOB H 3KOJIOTHIO.

iIchanbTeHax; QUOKYIAIHS |
HHJEKC HeCTabHIBHOCTH II0

‘(bTH; IIPHYHHBI, BBI3BIBAIOIIHE

ocaxcaeHue acanpreHoB npu noderae HedTH. [lapaduubl; Kpuctanuzauus napa@uHoB U3 HE(PTH;

TemIeparypa Hadajga kpuctaumsanuu napadunor (THKII); crabum

meroabl u3Mepenus THKII; meroasl u3aMepeHus: KOHUEHTpALMU I1¢
7

LHOCTE HeTH 1o napadHHaMm,

ipadhuHOB B HedTu. BimsHue




H&paq)HHOB H aC(l)B_IH:TeHOB Ha TEXHOIIOI'MYECKHE IIPOLECCHl TPaHCIIO

He(H. PacTBOpeHHbIe rassl. [acToBble BOJBI HEPTAHBIX MGCTOpO}I{,ILeI

Paznen 5. Meroan! pasjejieHHs U onpe/ie/IeHHs COCTaBA YIJIeBO

Mertonpl ananu3a HedTH U raza (xpomatorpadus u ap.). Ppakuuu
He(TH; METOAB! OmpenescHHs (PakIHOHHOTO cocTaBa He(TH; 3aK
YIIIeBOAOpo0B 1o (pakiusm HedTH. [leppuynas nepepaborka HedTH
macisabie Gpakius; ryapon. Orkperrae M.C. I[Bera; xpomarorpadus;
o IUPAC; Buasl xpomatorpaduu, xpoMarorpad; xpomarorpamma.

Paznen 6. CBoiicTBa u 3AKOHOMEPHOCTH IIOBEJeHHA THCIIEPCHDI!

Omynscud. Pasnuubele wraccuukaiud HeQTSHBIX OMYIbCHI.

CcTaOUIBHOCTH AMYJIbCHI. DMYJILIHpPYIOLIHE BellecTBa (3MYyJIbrarop

ruApoduIbHbBIE B THAPO(GOOHBIE KOMIOHEHTBl OMYJB[ATOPOB; 1
SMYJIBraTopsl HCKYCCTBEHHOTO IPOHCXOXKIeHUs. Paspymenue Hed)

BBIIICTICHHUA ,I[HCHGpCHOfI ¢)a’3]:1 H3 OMYVJIBCHH II0J JeHCTBUEM CHI

pTa, IMOAIOTOBKH M XPaHCHHHA

50,8

OpPOIHBIX CMeceH.

HedTH; QPaKIHOHHLIA COCTaB
OHOMEPHOCTH pacIpee/ICHUs
CBETIIbIE JUCTHIUISATEHL; Ma3yT;.

OTIpENIeNIEHHE XpoMarorpaduu

X CHCTEM.
®akropsl 00pa3oBaHHA H
bl); MOJEIb «rOJOBa-XBOCTY;
TPHPOAHEIE OMYJIBraTophl |
TAHBIX 3MYyiabcHi. CkopocTh

TeI TsokecTH. 3akoH CTokca;

BCIMYMHEI, BXOIAIME B 3akoH (CTOKCAa M WX BIHSHHE HA paspyumicHHe BMYHBCHﬁ. Texnomoruu

obe3BoxuBaHus HeTH, TpUMeHsieMble B He()TAHOM POMBIIIICHHOCTH
XUMHYECKHE, DJIEKTpUYecKue). JleaMynpraropbl; MexaHH3M JeHCTBI

Pebunnepy. ['asoBbie ruparsl; criocodb! OOpLOBI ¢ Ta30BBEIMU THAPATAM

(MexaHHUYeCKHe, TEPMHUECKHE,
st neamyasraropos no ILA.

[H.

Pazgen 7. OcHoBHBIE PU3HKO-XHMUYeCKHE cBOIicTBA HeTH H HePTENPOAYKTOB.

OcunoBHble QHU3NKO-XUMHYECKHe cBOMCTBA He)TH U HedTernpoayx
OTHOCHTENIbHAS; METOJHKH IPHBEICHHS IUIOTHOCTH K HOPMAIBHC
nepecyera IUIOTHOCTH B 3aBUCHMOCTH OT TEMIIEPATyphl); BA3KOCTD

HHHHMH‘ICCK&H), METOOHKH II€peCUETa BASKOCTH B 3aBHCHMOCTH OT 1

TOB: IUIOTHOCTE (abcomoTHAs,
U TeMmmepaTrype U CcrocoObl
(KHHeMaTH4YecKas, yCIOBHAasl,

reMIeparypsl, KiaccupuKarus

HB(bTBﬁ o BA3KOCTH B INIACTOBBIX YCJIOBHAX, MOJICKYIIApHAA M{aCCB., CITOCOOBI OIIpeaecICHHUA

MOJIEKY/IAPHOH Macchl HeTAHbIX (pakimii (popmynsl Bounosa, K
(JTHID), JHIL

BBICOKOTEMIIEPATYPHBIE CBOMCTBA; ONTHYECKHE CBOMCTBA; 3JIEKTPH

apoB HB(bTH METO/bI H3MEPCHHA HH3K

)9ra); AaBJIEHHE HACBIIMIEHHBIX
OTeMIepaTypHbIE  CBOMCTBA;

YEeCKHE CBOHCTBA, TEMJIOBbIE

CBOﬁCTBa, KPHTHYECKOE€ COCTOAHHEC BCIICCTBA.

Pasnen 8. Topapubie HedTh 1 rasz. 'OCT P 51858-2002.

Kayectso noarotosku Heptu; I'OCT P 51858-2002; conu B Hedt
PJ139-0148070-320-88; OCT 51.40-93. KauecTBo noarotosku Boasl; (

5.2.2. ConepkaHne QUCIUILTHHEI [10 BH/IaM Y4eOHBIX 3aHITHI.

JleKuHOHHbIE 3aHATHS

K. KayecTBO moAroToBKH rasa,

)CT 39-225-88.



Tabmumna 5.2.1

No Howmep O06bem, yac.,
it pasnena 0DO | 0300 Tema nekumuun
AMCLIUILIHHbI
1 1 5 1 DHEProHOCHTENH — MOJIE3HbIE HCKOTIAeMBble. DIIEMEHTHBII cocTaB HedTH
U rasa.
P ) > 1 YrneBonopoaHelil cocTaB HeTH U ra3a. [IpHHIMNEL K1accupuKaLuy
HedTel.
3 3 2 2 I'eTepoatoMHble COEAMHEHHsI HE(TH U rasa.
4 4 2 2 «I[IpobieMHBIE» COeIMHEHHA HEPTH.
S 5 2 2 MeTo/1bl pa3ae/icH!s U ONPENENIeH s COCTaBa YIIIEBOJLOPOAHbIX CMeCei.
6 6 3 2 CBOHCTBA U 3aKOHOMEPHOCTH NMOBEIEHHA AHCNEPCHBIX CHCTEM.
7 7 2 2 OcHoBHbIE (PU3MKO-XUMHYECKHE CBOHCTBA HE(TH M HETENPOLYKTOB.
8 8 2 2 Tosapusie He@ts 1 ra3. TOCT P 51858-2002.
Hroro: 17 14
Hpalcrmleucue 3aHATHH

[TpakTudeckue 3aHaTHs y4eOHBIM [UTAHOM HE NPe/1yCMOTPEHBI.

JlaGopaTopHbie padoThI
Tabmuua 5.2.2
No Homep pasnena O06BeM, Jac.
o/ ki 00 0300 Haunmenosanme nagopatopHoii paboTs!

H3mepenne niaotHOCTH HEQTH B HEDTEIPOIYKTOB

1 2,5,6,7,8 4 0 P ¢ g
apeoMETPOM.
H3mepenue naoTHOCTH HEPTH H HEPTENPOLYKTOBR

2 2,5,6,7.8 4 0 p b $renpony
ITUKHOMETPOM.

. 245678 & " W3mepeHne KHHEMATHYECKOH BA3KOCTH HEDTH U
He(TENPOAYKTOB.

4 5678 ¢ 3 H3mepenne KOHIEHTPALUK BOJBI B HEQTH METOIOM

. Juna-Crapka.
5 3,58 6 0 M3MepeHue KHCIOTHOrO Yucyia He(TH.
6 2578 p 5 W3mepeHne moxasartes MpeoMIeHHs HeDTH |
T HEeTEIPOIYKTOB pedpakTOMETPOM.

y 4 5 50 OueHka CKIOHHOCTH HEDTH K GIOKYIISAIHH

acaibTeHOB.
Hroro: 34 24

CamocrosiTesibHasi paGoTa cTyaeHTa

Tabnuna 5.2.3
Ne Homep paznena Ob6bem, 1ac.
> Tem
n/m JUCLHTTHHBI 0®0 | 030 g B CEL
OHEpProHOCHTENH — MOIE3HLIE
HCKOMaeMBle. Pabora ¢ kHuroi
1 1 1 3 DneMeHTHBIH cocTaB He()TH M rasa.
VrnesonopoaHblii cocTaB He()TH M rasa. Pabora ¢ kHuroi
[Tpunumnel knaccudurkaunu HedTi. (KOHCTIEKTHPOBAHHE)
5 5 3 4 Ierepoaromuble coenuHeHns HedTH 1 PaGota ¢ kHuroi
rasa. (KOHCIIEKTHPOBAHHE)
Pabota ¢ kHUroi
3 5 6 «IIpoGnemHbIe» coeAMHEHUA HEPTH
(KOHCTIEKTHPOBAHHE)
4 4 6 6 MeTobl pa3jenenus 1 onpeaeaeHus PaboTa ¢ KHHTOH

9




COCTaBa yIJIeBOJOPOIHbIX CMecei. (KOHCTIEKTHPOBAHHE)
CaoiicTBa U 3aKOHOMEPHOCTH TIOBEICHHSA e, . R

5 5 4 6 P (aHHOTHpOBaHUE),
JIUCIIEPCHBIX CHCTEM.

KOHCYJIbTALHs
PaBora ¢ kauroi

OcHoBHbIe GU3NKO-XMMHUUYECKHE CBOICTBA

6 6 8 8 HOGTH W HEQTETPOAYICTOB (annoTHpOBaHUE),

i § KOHCYJIbTALIUs

7 7 2 6 Tosapusie HedTb 1 ras. TOCT P 51858- PaGota ¢ kHuroit
2002, (aHHOTHpPOBaHKE)
DHeproHOCUTENH — MONe3HbIe

8 8 1 4 HCKONaeMble. DIEeMEHTHBIH cocTaB He()TH PaGota ¢ kHuroii
U rasa.

Hroro: 30 43
5.2.3. [TIlpenojaBaHue AMCHMIUIHHBI BEIETCS ¢ IPHMEHEHHEM  CICAYIOIIHX  BHIOB
00pa30BaTeILHBIX TEXHOJOTHI:

— Jexkuus BUzyausauuu B PowerPoint B quanoroBoM pexxume;

— paboTa B MaJbIX TPyNnax;

— pa30op NpakTHYECKHX CHTYaIHH.

6. TemaTuka KypcoBbIX padoT/mpoekTon
KypcoBbie paboTel/lpoeKThl yueOHBIM IJIAHOM HE IPEIyCMOTPEHBI
7. KontpoJ/ibHbie padboThbl
Kontponsnbie paboThl/IIPOEeKTHl yueOHBIM IUIAHOM HE IIPe/lyCMOTPEHbI

8. OueHka pe3y/IbTATOB 0CBOSHHA JTHCIH

8.1. Kpurepuu oIeHUBaHHS CTENEHH [IOJHOTHI H KadyecTBa
COOTBETCTBHH C IIAHUPYEMBIMH pe3yIbTaTaMi 00y4eHHs IPUBEIEHEI B
8.2. PeliTuHroBast ciucTeMa OILIEHHBAHHS CTEIIEHHM IIOJHOTHI U Kay

00ydJaromuxcs 04HOH, 04HO-3204HOM GopMbl 00YUCHHMS IIpeACTABICHA

INIJIHHbI

[Tpunoxenun 1.

B Tabmue 8.1.

OCBOEHHSI KOMIIETEHIIHH B

€CTBa OCBOEHHSA KOMIIETEHLIMH

Tabmuua 8.1
- KonuuectBo
Ne /m Bujbl MeponpuaTHii B paMKax TeKYILEro KOHTPOJIS
bannon
| TeKkyas arTecTauus
ITposenenne skcnepUMeHTanbHOH yacTi tabopaTopHoii paboTsl Ne 1. Cocrasnenue 0.5
oryera no saboparopuoii pabore Ne 1. 3amura naGopatoproit paborsr Ne 1.
ITpoBeieHHe IKCepUMEHTaILHOI YacTh JabopaTopHoii paGoTsel Ne 2. CocrasieHue 0.5
oT4eTa no nabopatopHoii padote Ne 2. 3aura naGopatopHoii paGotst Ne 2.
ITpoBesieHne SKkcrnepUMeHTaTLHOIT yacT TabopaToproii paGoTser Ne 3. CpcrapneHue 0.5
oryeTa no gabdopatopHoii pabote Ne 3. 3amura naGopartopHoii paGotsl Ne 3.
TecTupoBaHue Mo TEOPETHIECKOMY MaTepHairy JeKimii 1-3. 0,113
HTOI'O 3a nepByto TeKyN1yio aTTeCTalL|IO 0...30
2 TeKyluas aTTecTanus
[IpoBeneHue SKCIIEPUMEHTANBHOI YacTH laGoparopHoii padoTtel Ne 4. CocTaBieHue 0.5

oT4eTa 110 JabopaTopHoii padote Ne 4. 3auara nabopatopHoii paboTsl N

o4,
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[IpoBeneHue 3KcepUMeEHTaNbHO# YacTH nabopaTopHoii paboTel Ne 5. CpcTaBieHHe 0.5
oT4eTa 1o nadoparopHoii pabote Ne 5. 3ammTa 1abopatopHoii paboTsl Ne 5.
IIpoBenenne sKcnepUMeHTATBHON yacTH JabopaTopHoit paboter Ne 6. CpcrasneHue 0.5
ortyera no gabopatopHoii pabore Ne 6. 3aiunra naboparopHoit padotsr Ne 6.
TecTHpOBaHKE 10 TEOPETHYSCKOMY MaTepHaty JeKuuii 4-6. (isllD
HUTOI'O 3a BTOPYIO TEKYLLYIO aTTeCTaLllIO 0...30
3 Tekyluas aTrecTallus
IIpoBesieHne sKcrnepUMeHTanbHOI yacTh 1abopaTophoii paboter Ne 7. Cocrapienue 0.5
ordeTa no naboparopHoit pabore Ne 7. 3awura nadoparopHoii paborsr No 7.
TecTupoBaHHe MO TEOPETHYECKOMY MaTepHaly neKunii 4-6. 0...15
KoMmuiekcHOe TecTHpOBaHHE MO Kypey «XHMUs He(hTH U razan. 0...20
UTOI'O 3a TpeTkio TEKYIIYIO aTTECTALHIO 0...40
BCEI'O | 100

Kpurtepuu olneHHBaHHA CTETICHH TOTHOTHI H KAUeCTBA OCBOCHHSA KOMITETEHITHH B COOTBETCTBHH
C IUTAHUPYEMBIMH pe3yJbTaTaMu o0ydeHus npuseaensl B [Ipunoxenuy 1.

9. VYdebHo-meToaHueckoe H HHPOpPMALHOHHOE obecnedeHHe JHCHHILIHHbI

9.1. Ilepedens pexoMeHIyeMOM IUTEpaTypsl IpeacTasieH B [Ipunoxennu 2.

9.2. CoBpemenHsle mnpodeccHoHanbHBIe 0a3bl TAHHBIX W HH(GOPMAIHOHHEIE CIPABOYHEIE
CHCTEMBI:

MupopMaIHoHHEBIE pecypehbl

1. Ilonnorexkcroas 0aza mannpix TUY http://elib.tsogu.ru/

2. DbC «Jlanpy» http://e.lanbook.com

3. Havunas snexrtponnas outiauorexa ELIBRARY.RU http://www.elibrary.ru

4, DBC «IOpaiit» https://www.biblio-online.ru

5. 9BC «bubnuokoMmuexkraropy http://bibliokomplektator.ru/

6. Hauwmonanenabiid Dnekrporno-Mudopmarmonnsni Koncoprmmym (HOUKOH)

7. MexyHapoIHbIH eBponeiCKHit HHACKC IIHTHPOBAHKA B 001aCTH I'YMaHHTAPHBIX HAVK
European Reference Index for the Humanities (ERIH)

8. MexnayHapoansie pedepaTuBHBIC 0a3bl HAYYHBIX H3AaHui httpi//www.scopus.com

9. bubmHoTeKa TeXHHMYeCKHX crarell Mo paspaborke HeTAHBIX M IA30BLIX MECTOPOXKICHHH
ObmecTBa HHXKeHEepoB-Heh TaHHKOB SPE

10. POLPRED.com O630p CMH

11. basza panaeix Pocnarenr

[Tone3HpIe CCHUIKH HA APYIHE 3IIEKTPOHHBIE PECYDCHI
12. Poccuickuii rocy1apcTBeH bl yHuBepcuTeT Hedth 1 raza uM. .M. ['yOkuna
http://elib.tsogu.ru/
13. bubnuoreka Y huMCKOro rocy1apcTBEHHOI0 HeTAHOI0 TEXHUYECKOro
yHHBepcuTeTa http://elib.tsogu.ru/
14. Hayuno-TexHu4eckas OHOMHOTEKa YXTHHCKOTO rOCYAapCTBEHHOIO TEXHHYECKOTO
yHHBepcuTeTa http://elib.tsogu.ru/
15. bubnuoTtexa AIEMETEEBCKOIO IOCYIAPCTBEHHONO HEQTIHOrO HHCTHTYTA
16. [Touckossle cucremsr Google, Yandex, Rambler

9.3. JlunmensuoHHOoe M CBOOOJHO pPacIpOCTPAHIEMOE IPOrPAMMHOE OOECII€YEHHE, B T.U.
otevecTBeHHOTO npoussocTsa: 1C Ilpennpustue (yuebnas Bepeus); KOMITAC-3D LT 12v (yuebuas
Bepcusi); AutoCAD 2017 (yuebmas Bepcust); Scilab (Gecruiatngs mnporpamma); Free Pascal
(6ecninaTnas nporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MaTtepuanbHO-TeXHHYECKOE oO0ecneden e JHCIHILTHHbI
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[Tomemenust st NMpoBeNeHHS BCEX BUIOB pPabOTHI, MPEILyCcM(

YKOMIUICKTOBaHLbI HEOOXOIUMEIM O60pyIIOBaHH€M H TEXHHYECKHMH Cpe

DTPEHHBIX Y4eOHBIM IIIaHOM,
TCTBaMH O0Y4EHHS.

Tabmuna 10.1

[TepedeHb TEXHUUECKHX CPEACTB 00yUYECHHH,
[Tepeuens 000pynOBaHHA, HEOOXOAUMOTO I
Ne n/nm HEOOXOAMMEIX U1l OCBOGHHS JIUCLUHILTHHDI
OCBOEHHA JUCLIMILUIHHBI
(neMOHCTpanHoHHOE 060pYI0BaHHE)
ayn. 405
[TepcoHanbHble KOMITBIOTEPEI, TIPOEKTOP Acer,
YueOHas ay JUTOpHS IS TIPOBEICHUS 3aHATHI =
MYJBTHMEIWIHBIN YKpaH, KOJTOHKH, ay IMTOpHAsA
NIeKIMOHHOTO THMA, TPYNTOBBIX ¥ WHAWBHIYAIbHBIX
1 i (Menoeas) mOCKa, CTOMbI, CTYJbS, CTOJIB
KOHCYJIbTallHM}, TeKYIIEro KOHTPOIA U -
¥ KOMITbIOTEPHBIE, CTYJl KOMITbFOTEPHBIH KpY TALLHICH,
[IPOMEKYTOUYHOH aTTecTaluu.
CTeJUIaK MeTALIMYeCKHH, lKa( MeTAUTHYECKH.
JlaGopatopust xumMun
AynvTopHas (MesloBast) 10cKa, CTOJIbI
nabopaTopHbIe ¢ AMKAMH U PO3ETKAMH, CTOJ JUIs
BECOB aHTHBUOPALMOHHEIH, CTOJ-MOMHKa ABOiHA,
CTyNbA NabopaTopHbIE Ha PONHMKAX, TEXHOTOTHYECKas
TIPHCTaBKa, WKA(B! BEITSKHBIE C OTHOMH MOIKOI 1
cMecuTeneM, mKadsl 11 NOCY /bl YEThIPEXCTBOPUAThIE,
mkadbl KapTOTeHHbIE MeTALTHYECKUe, WKa(bl s
XpaHEHHs PeaKTHBOB, MIKkad) NepeBIHHLIN 1M1 XpaHeHHS
XaJlaToB.
ayn. 404
YueOHas ayInTOpUs Ui NPOBEIeHUA N1ab0paToOpHBIX
2 3aHATH, [PYTIMOBBIX H HHAHBHIYATbHBIX PedpakromeTp, Brcko3MMeTpEL, HaGOP
KOHCYJIBTALWH, TEKYILEro KOHTPOIA | apeoMeTpoB, HAOOp ITMKHOMETPOB, KOJNOOHArpeBaTEIN,
HPOME)KyTquOﬁ aTTECTALIHH. TEPMOMETPLI CTCKIIAHHBIC ﬂaﬁOpaToprle, HITATHBbI,
xonoaunsHugH XI1T, konObl KpyrioaoHHBIE,
NPHEMHHK-JIOBYILIKA, LIHIHHAPBI, XUMUYECKHE
PCaKTHBbI,
VYueOHo-HarnsaaHeIe TTOCOOUS: TIepHOANYecKas
cucteMa xumudeckux anementos JI.M. Menneneesa,
PacTBOPUMOCTE COJIeii, KHCIIOT U OCHOBAHUIA B BOJIE TIPH
20°C, 31eKTPOXUMHMUYECKMH PAL HANPAKEHMA, HA3BAHHA
BAKHEHIUMX KUCIIOT H MX COJIEH

11. Meroau4yeckue YKa3aHHA [0 OPraHHU3aIy

11.1. Ha maGoparopHeix 3aHATHAX 00y4alomIHecs H3y4aloT Teopet
IPOBeIeHHS padOT M BBINOJHAIOT JIabopaTopHBIE pabOTHI M pacyerr
oOyvaromuecs JODKHBI UMETh HH)KCHEPHBIE KaBKYJIATOPBI H COO

iu CPC

HYECKHUH MaTepual, METOTUKH
1. Jins addexruBrOi paboTh
TBETCTBYIOIIHE KaHLEIAPCKHE

NPUHAIOKHOCTH. B mpomecce mnoaroroBku K nabOpaTOPHBIM 3aHATHAM OOydYArOIIHecs MOTYT

npuderaTh K KOHCYJIbTAIlUsAM IpernojaBarens. Haiwuwe KOHCIEKTa
HAaYaJiOM BBIIIOJIHEHHS paboThI 00s3aTEeNBHO.
11.2. MeTonu4eckue yka3zaHusi 110 OpraHU3alii caMOCTOSTENLHOM
CamocrosiTensHas pabora 00y4arOIEXCcs 3aKII0YaeTCs H3YYCHHH
pasjenaM [ OCBOCHHs MHAMBHAyaibHO. [lpenmomaBatens Ha 3
HEOOXOMMBIE /Ul OCBOGHMS MaTepHana. B xome camocTosTensHOM p
BBIIOJHATh H3Y4YHTh TEOPETHYECKHH Marepuan mo pasgeinam. O

onpeJesieH sl TMOHATHH, YMETh Pa3bsICHUTh 3HAUCHHE W CMBICT OG0T
pabore u T.11.
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nabopaTopHOM paboTsl nepes

paboTHl.

TEOPETHIECKOT0 MaTepuaa Io
AHATHH J1aeT PEKOMEeHJAIlHH
a00TEl 00yYaroLMecs MOJIKHBI
Oy4arolmuecsi JOODKHBI 3HATH
"0 TePMHHA, HCIIOJIB3YEeMOTO B




suLsndoradu erario
0IOMJ2hHIOFOHXAL 19L0ged
HOHAIrRIHAWHdOIINE WOLIRA O
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