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1. He.;m H 3aaTH 0CBOCHHUH MR CIXHILINHLI

ess pucnummHb: GOPMUPOBAHHEE ¥ 00YJaIOINMXCst 3HAHUH 0 cOCTaBe U CBOMCTBAX HE(TIHBIX
CHCTEM PAa3IWIHOr0 MPOHCXOXKICHUA, O METOAAX UX UCCIESIOBAHUSA ¥ O B3AUMOCBSI3H MEXKAY COCTaBOM
¥ QI3UKO-XHMHUECKIMY CBOMcTBaMU HEPTH.

3agaun X CIUATIIABbE:

— H3YYEHHE OCHOBHAIX IPYNN YIIECBOAOPOJOB U IeTEPOaTOMHBIX COSNMHEHNMN, BXOUAMMX B CO-
craB HedTH;

— pasnpuHil B CTPOCHUY ¥ (PU3UKO-XMMUYECKUX CBOUCTBAX HHIUBHIYAIBHBX YITIEBOLOPOLOB
KaK OCHOBHBIX KOMIIOHEHTOB He(TH, MPUPOIHEIX TA30B U JPYTHX BUIOB YIVIEBOAOPOIHOIO CHIPES;

— MeTOIOB Pa3feIeHUs. MHOFOKOMIIOHEHTHBIX HEQTIHBIX CUCTEM;

— 1upuuuH (QOpMHPOBAHUS HEQTAHBIX IUCHEPCHBIX CHCTEM H HX KOJUIOHZHO-XMMUYECKHX
CBOUCTB;

— THI0TE3 IPOUCXOXKICHUS HEDTH.

2. Mecto aucuunaas: B crpykrype O11OII BO

Jucnummana «XuMust Hed)TH ¥ Ta3a» OTHOCHTCS K JUCIMIUIAHAM O0S3aTeNBHOH UacTH,
dopmupyemoii yaacTHIKaME 00pa3oBaTEIFHEIX OTHOINCHMH yueOHOro 11aHa.

HeoOxoaumemMu YCIOBMSMHE [T OCBOSHUS NUCIIUILINHEL SBILIFOTCS:

3HaHHue:

—— OCHOBHEIX THIIOTE3 IIPOHCKOXKICHUS HES(PTH; KOMIIOHEHTHOTO COCTaBa HEQTH ¥ JPYTHUX yrie-
BOJIOPOJIHBIX CHCTEM IPUPOJHOTO ¥ TEXHOTCHHOTO IIPOMCXOXICHUS, XUMHYECKHMX H (U3HKO-
XUMHYECKMX CBOMCTB OCHOBHBIX TPYIII YIIEBOJOPOKOB M FETEPOATOMHBIX COCAMHEHMH HE(QTH, METO-
JIOB paszjieleHyss MHOTOKOMIIOHEHTHBIX HE(DTSHBIX CHCIEM; DAa3NUuUHBIX BapHaHTHl INepepaloTku
HeBTH, BO3MOXKHBIX XUMIYECKHX B3aUMOACHCTBUN KOMIIOHCHTOB HE(DTIHBIX CHCTEM ¢ XHMHUYECKHMMU
peareHTamy, UCTONB3yEMBIMU B HE(QTEIIPOMBICIIOBOM XUMHH.

YMEHUNA:

— IpPUMEHITH 3HAHUS O COCTABE M CBOHCTBAX He(DTH ¥ rasa B COOTBETCTBYIOIINX pacyeTax, mpo-
THO3HMPOBaTH NOBCACHYUC HEDTH U Tra3a B Pa3iWdHbIX TEXHOJNOIMYECKHX IPOLECcCax, ONHUpasch Ha 3Ha-
HHE WX COCTaBa ¥ (QU3MKO-XHMHYSCKAX CBOMCTB, pelIaTh 3KOJOIMYecKue Ipo0neMbl, BOSHUKAIOUHE
Ha BCEX HTalax obparieHus ¢ HeTHIO ¥ Ta30M, OIPEACHITh IPHYMHEl HETaTHBHBIX ABICHUH (KOppo-
3us, rupparo-obpasopanue, otnoxenus ACIIO u ap.) ¥ xBauuIMPOBaHHO IIpeIaraTb METONBI HX
YCTpaHCHHS.

BJIAJEHHE:

—— HaBBIKAMHU BBIIOJHEHHS OCHOBHBIX JIA0OPATOPHBIX AHAIM30B TI0 OIpPEHEHCHUIO (H3UKO-
XHUMHMYECKHX CBOMCTB HedTH, METOIaM¥ Ka4eCTBEHHOIO M KOJMYECTBEHHOIO aHaIM3a MHOIO-
KOMIIOHEHTHBIX CACTEM, METOIaMU ONIMCAHMUs CBOUCTB MHOTO-KOMIIOHEHTHBIX CUCTEM.

CozeprkaHue AUCHUINTMHBL SBNIETCA NOTMYECKUM IPOJODKEHMEM COACPIKaHus JUCIMIUIMH
«XUMHS» U CIYKAT OCHOBOM s ocBoeHus aucnuiny «lloaroToBka HehTH H rasa K TPaHCIOPTYY,
«COOp ¥ MOArOTOBKA CKBOKUHHOMN IPOAYKIUN Y, « MeTOIB! yBeINIeH s He(DTCOTAauH IIIACTOBY.

3. Pe3yanTaThl 00ydeHHs 0 AUCHHILINHE
Iponecc u3ydenns TUCIMIDIMER HAIPABICH Ha (OPMUPOBAHAE CICAYIOIMX KOMIIETeHIIUI]:

Tabmua 3.1

Kon u naumeHoBanue
Kon n raumeHoBaHKE Kon 1 HauMeHOBaHMe pe3ynpTaTa 00yJeHys 110
MHIPKATOPA NOCTIDKEHHUA
KOMIIETEHLIVIY JVCITIHE

xomneteruuu (MIK)
OIIK-1. CriocobeH pemath OIK-1.3 Onpenenenue 3uame: XapakTePUCTHKH XUMUAUECKOTO NIPoecca
3agaui, OTHOCSIIIHMECST K XapaKTepUCTUK XUMUHECKOTro (ﬁBJ’IBHI/Iﬁ), XapaKTepHOTO WA 00BLexTOR
IpodeccHoHaIbHOM fipolecca (IBReHI), TipodeCCHORANBHOM HeATeNBFHOCTH, Ha OCHOBE
AEATENBHOCTH, IPUMEHsS XaAPAKTEPHOTO M1 OOBEKTOR SKCIICPUMEHTANBHBIX HccTIefoBanuH (31)
METOMb! MOJEAMPOBAHHAS, TpoheccHOHANBHOT Ymemup: OTIpENENATh XapaKTEPUCTHK XUMHUECKOTO
MaTeMaTUYEeCcKOro aHanusa, JIeATeIFHOCTH, Ha OCHOBE nponecca (IBICHNS), XapaKTePHOro Juls 00BEKTOB




Kog u naumenosanye

Kox u HauMeHOBaHIE
HHAUKATODA JOCTHOKERUA

Koz 1 HauMeHOBaHHe pe3ynbTaTa O0YUeHHS 110

KOMIIeTHIHH VICHMIUTHHE
xomnerenum (MIK) fach
€CTeCTBEHHOHAYYHEIE U SKCIIEPHMEHTANBLHEIX npohecCHOHANLHOM IESITENBHOCTH, Ha OCHOBE
O0IICHHKEHEPHBIE 3HAHUA HCCIIeoOBaHmMt SKCIIEpUMEHTANBHBIX Hecseposanuit (V1)

Bnademes: METORUKaMY ONIPEICACHIA XapaKTEPHCTUK
XUMHYECKOro Ipolecca (SBJICHUI), XapakTePHOTO AJIs
00BEXTOB NPOQECCHOHANLHOMN AEATENLHOCTH, Ha
OCHOBE SKCHEPUMEHTANBHBIX HecaeaoBanui (B1)

OIIK-4. Criocober
NPOBOAMTE H3MEPEHUS 1
Habmonenus, odpabaTbiBaTs
¥ IIPEACTABIATE
IKCIIEPHMEHTAtbHbIE TAHHbIE

OIIK-4.2. Beibop TexHONOTHH
TPOBE NSRS TUIIOBBIX
IKCHEPHMEHTOB Ha
CTaHAAPTHOM O0OPYAOBaHUH B
n200PaToOPUY K Ha
IPOM3BOJICTBE

3uame: TEXHOTOTUY TIPOBEHEHUS THIOBLIX
IKCIIEPHMEHTOB Ha CTaHIAPTHOM 060pyAOBaHUY B
snaboparopuu ¥ Ha npoussoxctie (32)

Ymemy: BBIOUpaTh TEXHONOTHH IIPOBENEHAS THNIOBLIX
3KCIEPUMEHTOB Ha CTAHAAPTHOM 060PYHOBAHNM B
nabopaTopyH ¥ Ha npomssonctre (Y2)

Braoemw: HapbikaMU BHIOOPA TEXHOIOTHHN HPOBEACHIS
THIIOBBIX 3KCHOEPUMEHTOB Ha CTAHAGPTHOM
o6opynoBaHUH B J1a0OPATOPHH ¥ Ha IIPOU3BOJICTRE
(B2)

OIIK-4.3 Obpabotka
PE3yIbTaTOB HAYTHO--
HCCIIEROBATEILCKONU
JNeATENBHOCTY, UCHOIb3YA
crangapTHOE 060pyHOBAHME,
HpHOOPEL ¥ MaTEPUAIIB

3namp: TEXHOROTHH 00pabOTKU PE3yNBTATOR HAYYHO-
HCCIeNOBATENBCKOM AEATENBEHOCTH, YCTIONB3Ys
CTaHJapTHoe 000pynOBaKye, MPHOOPEl M MaTePHalIb]
(33)

Ymempw. obpabaTriBaTh pe3yspTaThl HAYIHO-
HCCHEAOBATENECKON NEATEILHOCTH, HCIIONB3Y L
cTagapTHoe 060pyRoRaHMe, TPUOOPE! U MaTepHats!
(¥3)

Bnadems: meTonmKaMu 00paboTKH pe3ybTaATOR
Hay4$HO-UCCIICI0BATENECKOR HeITEIHOCTH,
WCIIONB3Ys CTaHapTHOe 06opynoBanye, MPUGOpPH! U
Marepuaisl (B3)

OIIK-6. Criocoben
IIPUHIMATH 000CHOBaHHbIE
TEXHHIESCKHE PEIeHus B
npodecCHOHANbHON
AESTEABHOCTH, BRIOUpaTh
3(hQeKTUBHbIE 1 Oe30nACHEIe
TEXHHIECKUE CPEACTBA, K
TEXHONOFHH

OITK-6.1 Omnucanye
OCHOBHBIX CBEIEHUH 00
ofBexTax u npoueccax
podecCronanbHoN
AEATENBHOCTH HOCPESACTBOM
KUCITOJIE30BAHNA
npodeccuoHanbHON
TePMHUHONOTHH

3uame: OCHOBHBIE CBeIESHIL 00 00BEKTaX U Ipoueccax
npodeccHoHansHON NesATeIFHOCTH NOCPEICTBOM
BCII0JIB30BaHM NPOECCHORATEHON TePMAHOIOTHY
(34)

Ymemu: onHCEBATE OCHOBHBIE CBEICHNY 00 00hekTax
¥ Hpoueccax MmpodecCuoHantbHol HesTeIsHOCTH
IIOCPEACTBOM HCIIONL3OBAHMA NIPOGHeCCHORATLHOM
TepmuHonoriy (Y4)

Bnadems: METONVKaMHK OIUCAHNA OCHOBHEIX
cBefeHui 06 0bbeKTax U Npoueccax
PodeCCHOHANBHON ACHTeNbHOCTH ITOCPEACTBOM
HCHONb30BaHISA POHECCHOHATBHON TEPMUHOTOTHH
(B4)

OIIK-6.2 Beibop MeTona i
METOIVKH PeIICHAN 3a)auy
npoeccroHansHOM
HeSTENBHOCTH

3name: MCTOOBI MUK METOUKU pPeIICHAS 3a1a9n
npodeccHoHATBHOM HeaTensROCTh (35)

Ymemn: BHIOHEPATS METOMBI WM METOIVKY PETHEHNS
3a1auil IpodhecCHOHATIBHOM AeaTensHocTh (V5)

Brademy: HapBIKaMul BEIGOPa METONA WIH METOIMKH
PELIeHMs 3aaqi NpodeccHOHaNbHON NeqTeNsHOCTh
(B5)

OIIK-7. Crriocoben
aHATM3UPOBATH, COCTABIIATE K
MNPUMEHATS TEXHIIECKYIO
LOKYMEHTAIUIO, CBAZAHHYIO C
npodeccHoHaNLHOM
LEATeIILHOCTHIO, B
COOTBETCTBHH C
ZEACTBYIOHIMU
HOPMATHBHEIME IIPaBOBBIMH
AKTaMU

OIIK-7.1 BeiGop
HOPMATHBHO-IIP2BOBBIX U
HOPMATHBHO-TEXHIYECKHX
JOKYMEHTOB, PEeTyJIHPYIOLIAX
JEeATENbHOCTS B 00N1aCTH
HedTerazoBOro NPOH3BOACTRAE
UL PELICHUS 3a7aqu
TIPOQEeCCHORANBHOMN
JEATENbHOCTH

3uamb: HOPMaTHBHO-TIPABOBEIC W HOPMATHBHO-
TEXHUYECKHE HOKYMEHTHI, PETyIIHpPYOIITe
JesITeNsHoCTh B 00nacTy Hedrerazororo
[IPOHM3BOJACTBA i PEICHNS 3aa9u
rpodeccHoHANBHOM HeaTenpHocTH (36)

Ymemb: BLIGHPaTs HOPMATUBHO-TIPABOBLIC H
HOPMATHBHO-TEXHHUCCKUE HOKYMEHTE,
PETYIUPYIOLIHE HEATENBHOCTD B 06NaCTH
He()Tera3oBOro NPOM3BOACTRA JUIs PEIUEHMS 3aayy
npodeccronanbHOM AesTenbHOCTH (V6)




Kox v HauMeHOBaHHE

KOMIICTCHUIHA

Kox u naumMeHOBaKME
HHAMKATOPA HOCTIHKEHYA
xomnererupm (MIK)

Koz u nanmveHOBaH¥E pe3ynbTaTa 00yISHIA 110

JUCHKIIIUHE

Bradems: nappikaMy BbIGOpa HOPMaTHBHO-PABOBBIX
¥ HOPMATHBHO-TEXHIIECKIX JOKYMEHTOB,
PEryIHpYIOTINX AATEILHOCTE B 00aCTH
HedTerasoBoro MpOM3BOACTRA UL PELISHUS 3a1a9H
mpodhecCHOHaTbEOM feaTenbHOCTH (B6)

4. O6veM JHCHHUIITHHLI

OO0t 06beM AMCHMIIIEHEL COCTABIACT 3 3aucTHRIC equHumbl, 108 gacos.

Tabnnua 4.1

AyZuTOpHBIE 3aHATHA/KOHTAaKTHAS paboTa, yac. CamocroaTenpHas Dopma

Dopma Kypc/ N

obvuenms | cemec ) C— [Ipaxtirgeckte | JlaGopartopusie | pabota, gac. (B T.4. MIPOMEKYTOUHOH

i P o 3aHATHA 3AHATHS KOHTPOJIB) aTTeCcTaLd
Oynas 3/5 18 0 34 20(36) Ox3amer
Outzio- 3/6 14 0 28 30(36) Dx3amen
3a0YHas

5. CTpykTypa ¥ coep:KaHHe JHCIHILIHHBI

5.1, CTpyxrypa QUCTUTIIVHEL

ogHas opma obydernus (ODPO)

Tabnwuma 5.1.1

CrpyxTypa AMCLUTITHEL AYRHTOpHbIE 3AHSTH,
Ne vac. CPC, | Beero, Ko VK Onenoussie
wn | Howmep H gac. qac. cpeneTea
aMEHOBaHKE pazjena JL ITIp. Jlab.
paszena
OHEPrOHOCHTENH — OIIK-1.3
1 1 HOJIE3HEIS HCKOITASMEIS, > ) ) 1 3 OI1K-4.2, OIIK-4.3 Tect
DNeMCHTHBIN COCTAB OT1K-6.1, OIIK-6.2
He(TH U rasa. OHK-7.1
VrieroXopOnHEbi OITK-1.3
cocTtap HedTH ¥ rasa. OI1K-4.2, OTIK-4.3
2 2 TIpUBLHAITET 2 ) ) 3 > OIIK-6.1, OITK-6.2 Tecr
KnaccuHKaALHU HehTel. OIK-7.1
FeTepoaToMHbIe OfIK-1.3
3 3 coenMHenNs HehTH U 2 - - 3 5 OIIK-4.2, OTIK-4.3 Tect
rasa. OIIK-6.1, OIIK-6.2
OIK-7.1
OIIK-1.3
«ITpoSnemupie) OIIK-4.2, OIIK-4.3
4 4 coenuHEHHI HedTH. 2 ) 2 3 7 OIIK-6.1, OIIK-6.2 Teer
OIIK-7.1
MeTome! pasnenesus 1 OI1K-1.3
ONPeNENICHMA COCTaBa OI1K-4.2, OTIK-4.3
3 3 YTHEBOXOPOIHBIX 2 ) ) 3 3 OIIK-6.1, OTIK-6.2 Tect
cMmeceit. OIIK-7.1
CpolictBazm OIlK-1.3
3aKOHOMEPHOCTH OIIK-4.2, OIIK-4.3
6 6 FIOBEIEHMS JTHCIISPCHEIX 3 . ) 3 6 OITK-6.1, OYIK-6.2 Teor
CHCTEM. OIIK-7.1
OcHoBHbIE QHUINKO- OTIK-1.3
7 7 XEMPYIECKHE CBOHCTRA 3 - 30 3 36 OIK-4.2, OITK-4.3 Tect
HedT! M OIIK-6.1, OIIK-6.2




HEPTEIIPOAYKTIOB. OIIK-7.1
OIIX-1.3
TopapHbIe HEGTH ¥ ras. OIIK-4.2, O1K-4.3
8 8 | TocTP 51858-2002. 2 - 2 ! > | OmK-6.1,0mK62 | OmOC
OIK-7.1
OIIK-1.3
. Srsanen ) ) ) 56 | ONK-42, OMK-43 3‘;22";1?:“
feame ) OIIX-6.1, OTIK-6.2
ONK-7.1 BOTIPOCE!
Hroro: 18 - 34 20 108
3ao4uHasa popma obyuenns (3D0)
He peanuzyertcs.
oYHo-3a09Has popma obyqaenns (03P0)
Tabnuna 5.1.2
B — AyruTOpHBIE 3aHIATHS,
Ne TPYKTSP gac. CPC, | Bcero, Ko VK Onenousmie
n/n | Howmep vac. yac. A CpencTsa
HaumenoBanye pazuena JL IIp. | Jiab.
pazzena
DHEproHOCHTENH — OIIK-1.3
{ 1 TIOJIE3HBIE HCKOIIAeMEIe. 1 ) i 5 3 OIlK-4.2, OIIK-4.3 Teer
OnemMeHTHBIH cocTas OIIK-6.1, OIK-6.2
HedTH ¥ rasa. OIIK-7.1
VYrneBonopoaHeiit OIIK-1.3
cocTas He(hTH U rasa. OHK-4.2, OIIK-4.3
2 2 TTpyHUMITE ! i ) 4 3 OTIK-6.1, OTIK-6.2 Teer
kiraccnduxanyun HedTeit. OI1K-7.1
T'eTepoaToMHEIe OIK-1.3
o OIIK-4.2, OIIK-4.3
3 3 :Z;::HHCHM gedTa u 2 - - 4 6 OTIK-6.1, OTTK-6.2 Tect
) OIIK-7.1
OIK-1.3
«IIpobnemasier OITK-4.2, OIIK-4.3
4 4 coexrHeHus HedTH. 2 i 8 4 14 OIIK-6.1, OIIK-6.2 Tecr
OIIK-7.1
MeTozst pazneneHus 1 OTIK-1.3
ONPEHEICHUS COCTARE OIK-4.2, OTIK-4.3
3 > | yrresomopommeix 2 - ) 4 6 OTIK-6.1, OTTK-6.2 Tecr
cMeceit. OlIK-7.1
CaolicTBa 1 OIIK-1.3
3aKOHOMEPHOCTH OIlK-4.2, OTIK-4.3
6 6 TIOBEEHUSA HUCTIEPCHBIX 2 } ) 4 6 OIIK-6.1, OIIK-6.2 Tect
CHCTEM. OINK-7.1
OcHoBHBIE HUHKO- OIIK-1.3
XHMITIeCKUE CBOHCTRA OIlK-4.2, OIIK-4.3
7 7| gegrun 2 - 10 4 16| OmK-6.1, ONK-6.2 Tecr
He(TeNPONYKTOB. OIK-7.1
OIIK-1.3
ToBapHBIe HETH ¥ ras. OIlK-4.2, OIIK-4.3
8 8 | rocT P 51858-2002. 2 SR L 1 | omke6.1,0mKk62 | OmPC
OIK-7.1
OTIK-1.3 Bx3aMeHan
OITK-4.2, OIIK-4.3
? rsaett ) ) ; - 36| OMK-6.1, OTTK-6.2 B‘ﬁ‘gﬁgg
OIIK-7.1
Uroro: 14 - 28 30 108




5.2. Comeprxanue TACIMITAMEDL

5.2.1. Comepxanue pasnenoB JUCIHINIMHE! (M IaKTHYECKUE €IHHHUIIEL).

Pazen 1. Dnepronocureny — moJe3Hble HCKoONaeMple. JIeMEHTHBIH cocTaB HeTH H rasa.

Hedts. Ilpuponmeie u monmyTHble HedTsHble rasbl. KameHHBIX # Oypeif yroms. CrasImbL
OcuoBuble anemenTs Tabmuner JLV. Menneneesa, Bxozpsiue B coctas Hedtd u raza. Tsokemsie
METaJUIBI, IONYTHBIE IIOJIC3HEIC KOMIIOHEHTHL. I MIOTE3B! OpraHUYecKOTO W HEOPraHHYeCKOro
nporcxoxaenus Hedru. OCHOBOMONOXKHMKM HAYKH O XUMUM HE(TH.

Paznen 2. Yriaesoxopoansli cocras HeTH 1 rasa. IIpmaupns: k1accnpukanun medreit.

Onpenenenne Hedr. I'oMoIOrRYecKue psiabl, BUABI H30MEPHY, TIPABH/IA HA3BAHMS COCUHEHHI,
BXomsmuux B cocra HedTy, mo IUPAC. Ankass! ¥ HUKIOAIKaHEl B HeTH, alKaHEL B COCTABE Iasa;
pU3UKO-XHMUIECKHE CBOMCTBA AKAHOB ¥ LHUKIOAIKAHOB. OCHOBHBIE XUMWYECKHE DPEaKUHH, B
KOTOPBIE BCTYNAXOT AJKaHBI, PEAKUMA 3E€IMHCKOrO, CKIOHHOCTh HU3IIMX AIKAHOB K 0OpA30BaHHMIO
KIaTpaTHBIX coeunenuit. Coepixanne aperHoB (apOMaTHYCCKUX YITIEBOAOPOIOB) B HedhTH; QH3mKo-
XUMHYECKHE CBOWUCTBA apeHoB. Msompenamsr u nopdHpHHBI Kak «GHomapxepsr». Kimaccmbuxamus
He(TeH o yreBOOPOIHOMY COCTaBy | THIM3anus Hedrel o ITetpoy.

Paznen 3. T'erepoaTomHbie coeqndeHns HedpTH U rasa.

Tumer w BEEpl rerepoarToMHBIX coemuHeHHE HedTH. OCHOBHBIE KHCIOPOJCOIEpIKALIHEC
coepunenns Heptn. Hadrenoprie xuemorst. CepHHCTHIE cOefuHeHMs HedTH. A30TCONEpIKAINHE
coemuHeHns HedTH. BnmsaEme reTepoaTOMHEIX COSIMHEHUIH HA TEXHONOTHYECKHE IPOLECCHI
TPaHCIOPTa, IIOArOTOBKH, XPAHECHAA He(TH ¥ Ta3a, Ha Ka4eCTBO HeQTEPOAYKTOB B 3KOIOIHIO.

Paspen 4. «IIpo6aemunien» coeqnuenns nedrm.

Cwmonsl. AchanbTensr; comepiaHue yriepoga U BOZOPoRa B acdambTenax; (IOKYWLISIES H
ocaxieHwe acQajbTeHOB; mnapamerp Xeksaca, aHamms SARA, wuHZexc HecTaGHIBPHOCTH IO
ac(anbTeHaM; METOZb! M3MEPEHHS KOHUEHTpauy achaibTeHoB B He(TH; IPUIHHDBI, BHI3HIBAIOTIHC
OCaXIeHHE ac(anbTeHOB TP JMOOBIYE He(brﬁ. IMapaduner; xpucTammusanus napaduHoB H3 HedTH;
TeMuepatypa Hadana Kpucrawmmsanud napagunor (THKIT); crabunsrocts Hedtn mo mapaduzam,
meronpr u3Mepenus THKIL meromsr msmeperms KoHueHTpauwy napadwHoB B HedTH. BrumsmHue
napaQuHOB W ac(anbTeHOB Ha TEXHOIOTHYECKHE HPOLECCH! TPAHCIOPTa, NOATOTOBKH H XpaHeHHI
HedH. PacTBopennsie rassr. [11acToBbe BOIE HEQTIHBIX MECTOPOICHAN.

Paspxen S. MeTo/bl pasaeenust 1 OTpe/eieHHS COCTABA YIIEBOXOPOHBIX CMeceii.

Merons! ananusa nega u rasa (xpomarorpadus u ap.). Opaxiwy HedTH, @pamnormmﬁ cocTaB
HehTH; METOIBI OIpeeNeHus (PaKIMOHHOIO COCTABA He(TH; 3aKOHOMEPHOCTH PacIpeleleHus

YIA€BOIOPOIOB 10 ppakuusm HedTu. [lepsuyunas nepepaGoTka HE(TH; CBETIBIE TUCTHUIUIATHL Ma3yT;



MacysEbie gpakiuy; ryapor. Orxperrie M.C. Ilseta; xpomarorpadus; OIPEAEICHUE XPOMaTOrpahuu
o IUPAC; Buzs1 xpomatorpaduu, xpomaTorpad; XpoMaTorpamma.

Pasnen 6. CBoHCTB2 H 3aKOHOMEPHOCTH ITOBECHMST AUCIEPCHBIX CHCTEM.

Omynbeun. Pasmuamele xiaccupukanuy HEQTAHBIX OIMYIBCHI. Paxropsl ob6pazoBarua #
CTalUIBHOCTH 3MYJBCHH. OMYIBIHPYIOUIHE BELIECTBA (SMyJIBraTophl); MOIENh «rOOBA-XBOCTY,
ranpoguiIsEele ¥ ruapodo6HEIE  KOMIIOHEHTHI SMYJBIaTOPOB; IPUPOAHBIE O3MYJIBTAaTOPHl U
OMYNBraTOpbl  MCKYCCTBEHHOTO NpOMCXOXIeHHsA. Paspymenne HedTAHBIX sMyiscmil. CKOpocTh
BBIICICHMS. UCTIEPCHOR (asbl U3 sMymbcHM IO JCHCTBHEM CHJBI TsDKecTH. 3aKkoH CTokca;
BCIMYUHBI, BXOAAMME B 3aKko (CTOKCa M WX BIMSHHE HA paspylleHHe oMyibcwi. TeXHONOrmHm
06e3BOKNBAHAS HE(TH, IIPUMEHSEMBIE B HEDTIHON IIPOMBIIICHHOCTH (MeXaHHYECKHEe, TepPMUUIECKHE,
XUMHYECKHE, 3JIEKTPUYECKuE). JIeaMyIbraropsl; MEXaHu3M NeHCTBUS Jeamyneraropos no ILA.
Pebnunepy. I'azonsre ruaparsr; cnoco6st 6OpE6I ¢ Ta30BEIME THUAPaTaMH.

Paznen 7. OcHoBHBIE HHZUKO-XUMHYECKHE CBOHCTBA HedTH U He) TeIPOAYKTOB.

OcrosHble QUIHKO-XEMUYECKHE CROICTBA HedTH H He(QTENPOXYKTOB: IUIOTHOCTE (A0CONIOTHAS,
OTHOCHTENbHASA, METOJUKA IIPUBEACHUS IUIOTHOCTH K HOPMAIBHOW TeMIIEpaType H CIOCOGH
[IepecueTa INIOTHOCTH B 38BUCHUMOCTH OT TEMIEPAaTyphl); BA3KOCTH (KHHEMATHUECKas, YCIOBHA,
JAHHAMHAYECKas), METOJIUKY IIepecueTa BA3KOCTH B 34BHCHMOCTH OT TeMIepaTypsl, Kiaccuukanms
HedTeH IO BA3KOCTH B IUTACTOBEIX YCIOBHSX, MONCKYISpHAsS Macca, CIocoObl OnpeneneHus
MOJICKYJIIPHOR Macchl HepTsaubx dpaxmuit (Gopmynsr Bommosa, Kpara); napieHne HACHINCHHBIX
napos  Hehrtm  (IHIT), meromst wmamepemms  JIHII; HU3KOTEMIIEPATYPHBIE  CBOMCTBA;
BBICOKOTEMIIEPATYPHBIE CBoﬁCTBé; OITHYECKUE CBOUCTBA; OSIEKTPHYCCKUE CBOMCTBA, TEILIOBBIE
CBOMCTBA, KPUTHUECKOE COCTOSHHE BEUIECTRA.

Pasnen 8. Topapusie weds u raz. TOCT P 51858-2002.

Kagectro noarorosku medru; 'OCT P 5185 8-2002; conu B medtu. KavectBo moaroToBkn rasa;
PJ139-0148070-320-88; OCT 51.40-93. KagecTBO HOArOTOBKH Boxmsr; OCT 39-225-88.

5.2.2. Copepranue THCUUIUIMHBI IO BUAAM YJIeGHBIX 3AHATHH,

JlexnmonHbIe 3aHaTHA
Tabimma 5.2.1
e Homep Obpem, vac.
o pasnena 0D0 | 0300 Tema nexiun
JAHCUMTLIHHLT
1 I 5 1 OHEPTOHOCHTEM — IIOJIE3HbIE HCKOTIAGMEBIE. DIEMEHTHBIN COCTAB HEDTH
¥ rasa.
5 5 5 1 YTIeBONOPORHEIHA COCTaB He(yTH 1 rasa. TIPHHLHITb Knaccuduranmn
HedTel,
3 3 2 2 IeTepoaromukte coenynenys HedTr 1 raza.
4 4 2 2 «IpoGnemupie» coennHenHus HedTH.
3 5 2 2 MeTons! pasmenenus u ONpefeNe s COCTaRa YIJIEBONOPOJHBIX CMECEH.
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6 6 3 2 CrolicTBa M 3aKOHOMEPHOCTH HOBENEHUS JHCIIEPCHEIX CHCTEM.
7 7 3 2 OcHOBHBIE PH3UKO-XUMUYECKHE CBOMCTRBA He()TH U HETEIPOIYKTOR,
8 8 2 2 Tosapurie HedTs 1 ras. FOCT P 51858-2002.

Hroro: 18 14

IIpaxTageckue 3aHATUS
IpaxTirdeckue 3aHsITHs Y4eOHBIM THIAHOM HE IIPEXyCMOTPEHEL

JIa6opaTopHbIe paboTnl

Tabmma 5.2.2

Ne Homep pasnera Obmen, wac. HaumeroBanue n1abopaTopHO padoThl
/1 JUCHUIITHHEL Od0 0300

1 4 2 8 HMi3MepeHHe ITOTHOCTH He(TH B HeDTENPOLYKTOB apeOMETPOM.

2 6 2 HsmepeHue IIOTHOCTY He(TH ¥ He(TEIPOLYKTOB IIMKHOMETPOM.

3 6 2 MsMmepeHne KHHEMATHIECKOH BI3KOCTH He(TH M He(hTEIPOIyKTOB.

4 7 6 2 VsmepeHne KOHIEeHTPayi BOAs! B Hedru MetogoM Jinna-Crapka.

5 6 2 VisMepeHte KUCIOTHOTO Yyicia HedTH.

6 6 5 H3meperue noxasaTens npenoMieHst HeTa U HedrenpomykTor

pedpaKToMeTpOM.
7 8 2 10 OneHKa CKIOHHOCTH HehTH K GIOKYIUIILHY ac(alsTeHOR.
Hroro: 34 28

CamocrosiTesbHas padora cTyaeHTa

Tabmuna 5.2.3

Ne Homep paszena Ob6nem, yac,
P pasi ’ Tema Bugn CPC
/n JUCLHILTHHEI o0 | 0300
DHEPrOHOCHUTENH — IIOJE3HBIE
HCKOIIaeMBIE. PaboTa ¢ kHUrOU
1 1 1 2 OneMeHTHEIN cocTaB HeDTH U rasa.
VrierooponHbIi cocTa HedTH 1 rasa. Pabora ¢ kauroi
TTpurmares! xiaccnduxauu HehTH. (XOHCIIEKTHPOBaHHE)
2 5 3 4 T'eTepoaromusie coenrHeHns HedTH 1 Pabota ¢ kauro
rasa. {KOHCIICKTHPOBAHHE)
KHHTOR
3 3 3 4 «IIpobieMHEBIe» coenureHus HedTH PaGora ¢
(KOHCIIEKTHPOBAHHUE)
4 4 3 4 Mero/b! pa3fenesus 1 OTpeReneHyis PaGorta ¢ xruroi
COCTaBa YIrNEeBOMOPOJHEIX CMeceil. (KOHCIIEKTHPOBAHYE)
" Pabora ¢ kHUTOH
CBolicTBa U 3aKOHOMEPHOCTH [TOBE IS HIS
5 5 3 4 (apHOTHPOBAHUE),
JHUCTIEPCHEIX CHCTEM.
KOHCYABTAA
o aboTa ¢ KHUroH
OcHOBHEIE (PHBHKO-XUMHIYECKHE CBONHCTBA Pabora ¢
6 6 3 4 {(aHHOTHpOBAHIE),
HeTH ¥ He)TENPOTYKTOB.
KOHCYNILTals
7 7 3 4 Tosaprsie HeQTE 1 raz. FOCT P 51858- Pa6orta ¢ Kauroit
2002. (aHHOTHPOBAHVIE)
OHEProHOCHTENY ~ TIOJIE3HbIE
8 8 1 4 HCKOTIaeMble. DNeMEHTHBIH cocTaB HedTu PaGota ¢ kuuroi
¥ rasa.
Hroro: 20 30
5.2.3. llpenonmapanpe OUCUMIUIMHBI BEACTCS ¢ [PUMEHCHUEM  CJEAYIOMIMX  BHIOB

00pazoBaTEeNbHBIX TEXHOIOTHIA:
— JIeXIMA BU3yanusammu B PowerPoint B [MaioroBOM pesxuMe;
— paboTa B MaNslX IpyIax;

—-  pa3bop OpaKTUYECKUX CHTYaLuit.




6. TemaTuxa KypcoBbIX paboT/mpoeKToB
Kypcosrie paGoThl/IpoeKTs! yIeOHBIM IIAHOM He NPEXYCMOTPEHBI

7. Konrponsnsie paboTnr
KonTtponsrsie paGoThl yUeGHLIM IITAHOM He HIPETyCMOTPEHBI

8. OueHka pe3y/bTATOB OCBOCHHA AHCHAILIHHDI
8.1. Kpurepun OLCHHMBAHHS CTENCHH IOJHOTHI ¥ KAYECTBA OCBOCHILS KOMIECTCHIMHA B
COOTBETCTBUY C IUIAHUPYEMBIME PE3y/bTaTaMu 00ydueHus puBeeHs! B [Ipumoxenuy 1.
8.2. PeHTHHIrOBas CHCTEMa OLECHUBAHMS CTEHEHH IONHOTHI M KAYECTBA OCBOCHHS KOMIIETEHITHH
00y4aroIMXCs O9HON, OTHO-3a09HOM HOPMEI 06y UeHHS npeacrasiena B rabmumre 8.1.

Tabmmma 8.1
" Konmzecrso
Ne r/m Bujtsl MeponpusTHit B paMKax TeKyIZero KOHTpOIs 6
annoB
| Texymras arrectanus
ITpoBefeHye SKCIEPUMERTANEHOM YacTH sabopatopHoit paGorsr Ne 1. CocraBnenue 0.5
OT4€Ta N0 NabopaTopHol pabore Ne 1. 3amwra naGopatoproi paboTst Ne 1.
IIposenerye skcnepuMerTaNsHOM YacTH Na6GOPaTOPHOI PaGoTh No 2. CocTaBICHHE 0.5
oT9eTa 1o maboparopHoit padore Ne 2. 3amura mabopaTopHoit paboTtsl Ne 2.
TIposenerye skenepuMeHTAIPHON YacTH NabopaTopHOil paboTst Ne 3. Cocrarienne 5
0TYeTa IO JIabopaTopHo#t paGore Ne 3. 3amura rabopaTopHoi paborer Ne 3. B
TecrupoBanue 110 TEOPETHYECKOMY MaTepHaTy NEKIiil 1-3. 0...15
HTOI'O 3a nepByio TEKYMIYIO aTTECTAIIO 0...30
2 TeKynias aTTecTalus
IIpoBenenyie sxCHepAMEHTANLHON YacTH NaGopaToproi paboTer Ne 4. CocTaricHme 0.5
0T4eTa 110 1aboparopuoit pabore Ne 4. 3aruura naGoparoproi paGoTst Ne 4.
Ipoaenenne s3KCIIepUMEHTANBHON YacTH JabopaTopHoit paGorsr Ne 5. Cocrarnenue 0.5
oT4eTa 1o naboparoprol pabote Ne 5. 3amura 1a6opaTopHo paboTs: Ne S.
Iposenerne sxcrepuMeHTaNbHON YacTi naGOPaTOPHOI pabotsr Ne 6. CocTaBnesne 0.5
0T4eTa 110 jrabopatopHoi pabore Ne 6. 3auura TabopaTopHoi paGoTE! Ne 6.
TecTupoBaHUE O TEOPETUUECKOMY MATEPHATY JNeKLui 4-6. 0...15
UTOI'O 3a BTOPYIO TEKYINYIO ATTECTALIIO 0...30
3 Tekymias aTTecTanus
[posenenue sxcrepuMenTanbHON sacTi naboparopHoit pabots: Ne 7. Cocrapnerne 5
oTHeTa 110 N1aboparopHol paGore Ne 7. 3amura naGoparoproi paGoTer Ne 7. B
TecTupoBaHye 110 TEOPETHUECKOMY MATEPHATY JEKIAN 4-6. 0...15
Komrurexcnoe TecTupoBanue 110 kypey «Xumust HehTH i razay. 0...20
UTOT'O 3a TPETHIO TEKYIIYO aTTECTALHMIO 0...40
BCET'O 100

Kpurepun onenmBanust cTNeHN NOMHOTH H KAYECTBA OCBOCHAA KOMICTCHIIN B COOTBETCTRIN
C NUIAHUPYCMBIME pe3yibTaTaMu 00yJeHus IpuBeaeHs! B [Iprroxenuy 1.

9. VYuebno-meromumaeckoe n nRPOPMANHONHOE 0fecTIeTeH e NACIIIHHbY

9.1. Ilepedens peKOMEHIYeMO# TUTEPATYPEI IPEACTABICH B Ipunoxennn 2.

9.2. CospemerHble npobeccHOHANbHBEC 0a3bl JAHHBIX M HH(OPMAIUOHHEIC CIIPABOYHEIC
CHCTEMBI:

1. Dnextponnsli Karanor/JNeKTpoHHAS GuOIHOTEKa TIOMEHCKOTO UHAYCTPHATHHOTO VHH-
BepeureTa hitp://webirbis.tsogu.ry/

2. Hayuno-texumaeckas Gubmuotexa ®IBOY BO «VIHTY» u ®TBOY BO «TroMeHCKHi
HHIYCTpHUATBHEIN YHUBEepcuTeT» http://bibl.rusoil.net

3. Haygso-texmmdeckas 6ubauorexka ®I'BOV BO «YI'TY» m ®TBOY BO «Tiomemckuit
HHAYCTPUATBHBIA YHHBEpCHTET» http://lib.ugtu.net/books

4. basa manneix «Hayunas snexrpornas 6ubnmoreka eLIBRARY.RU» (9. moamMcH)
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000 «3bC JIAHb» www.e. lanbook.ru
000 «M3narensctro JIAHBb» www.e.lanbook.com
000 «2nextponnoe m3garenbeTso FOPAUTY www.urait.ru
8. basza nammpix KoHcynbTaHT cTyneHTa «DNEKTpOoHHas OubIHOTeKa TexHuyeckoro BY3an
http://www.studentlibrary.ru
9. DOaexrponno-6mbmmoreynas cucrema BOOK ru https://www.book.ru
10. Onexrporno-6ubmmoTeunas cucrema «[PRbooks» http://www iprbookshop.ru/
11. HamuonanbHas sekTporHas Oubnuorexa (Yepes TepMUHAIB JOCTYIIA)

N

9.3. JlunensuorHOe M CROOOXHO pACIPOCTPaHIEMOE IPOTpaMMHOE OOECHEeYernde, B T.4.
oreuecTBeHHOro npoussoacTsa: 1C Ilpenmpustre (yuebnas sepeus); KOMITAC-3D LT 12v (yueGnas
Bepeust); AutoCAD 2017 (yuebmas mepcms); Scilab (Gecmmatnas nporpamma); Free Pascal
(6ecrimaTHas nporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MarepnaJbHO-TeXHHYECK0e 00ecnedeHre (ACHHILIHHbI
ITomMeniennst s NIPOBENEHHS BCEX BHUIOB paboTHL, NPENYCMOTPEHHBIX YYEOHBIM ILIAHOM,
YKOMILIEKTOBAHBI HEOOXOMMMBIM 000PYZOBAHMEM ¥ TEXHHUECKUME CPEACTBAMU O0yUeHHU.
Tabmuua 10.1

Tlepedens TeXHUYECKUX CPENCTR 00yIeHHS,

{lepeuers 0GopynoBaHMs, HEOGXOIUMOrO JUIs
No i/m P PyA > & ot HEOOXOAUMBIX JIK OCBOSHI JUCIAIUIHAEB!
OCBOCHUS JUCIMTUTHEEL
(zemoHCTpanpoHHOe 00OPYNOBAHHE)
ayn. 405
. ITepconanbHbIe KOMIBIOTEPHL, IPOEKTOP Acer,
VuebHast ayJUTOPHS JUIs IPOBENECHNS 3aHATUH ek~ -
MYJIBTUMEIHHHBIN 3KpaH, KOJIOHKH, ay AUTOpHAsK
1 LIOHHOTO THUIIA, TPYIHOBIX U HHIUBHIAYAIBHBIX

(MenmoBag) OCKa, CTOMBI, CTYJIBSA, CTOJIBI
KOMIBIOTEPHEIE, CTYJl KOMITBIOTEPHEIM Kpy TSIuicS,
CTERNAK METAMUIMYECKIH, Kad) MeTauIAYeckuit.

KOHCYNBTALHHN, TEKYIEr0 KOHTPONIA B IPOMEXYTOU-
HO¥ aTTeCTalnH.
JlaBoparopus xuMuu

Aynuropsas (Me10Bas) TOCKa, CTONEL
71a60paTOPHBIe ¢ AMIMKAMH H PO3STKAMH, CTOJ IS
BECOB AaHTHUBUOPALMONHEIH, CTON-MONRKA MBOMHAS,

CTYSibst TaGOPATOPHBIE HA POTUKAX, TEXHOSOINYECKas
PHCTABKA, IMKa(Bl BEITOKHEIE ¢ OQHON MOMKO# ¥
CMECHTENEM, HiKa(b! JUI TOCYIB! YeTBIPEXCTBOPYATHIE,
IKaQbl KaPTOTEYHbIE METANUTIMECKHE, tKadbl 1715
XPaHeHMs PeaKTUBOB, WKad JepEeBAHHBIN st XPaHEeHUs]

XaJIaToB.
ayn. 404
VyebHas ayMTOPUS MWL IPOBENEHUS HaG0paTOPHbIX
2 3AHSATHH, TPYNTIOBBIX ¥ MHIHBHIY ATHHbIX Pedppaxromerp, BrickosumMeTpsL, HaGop
KOHCYbTaIiif, TEKYIEro KOHTPOJIS 1 ApeOMETPOB, Ha0Op MIKHOMETPOB, KONGOHATPEBATENY,
HpOMe)KyTo‘[HO?I aTTECTALIUMN, TEPMOMETPHI CTEKIIAHHBIC HaGOpaTOpHLIe, LITATHBGI,

xononmwsruxa XIIT, Konds! KpyTaOKOHKbE,
DPUEMHBYK-TIOBYIIKA, IUTHHAPE!, XHMHUYECKHE
PEaKTHBEL,

VuebHOo-HariIaHbe NOCOGHA: epuoxnyecKas
cucTeMa XUMmIeckux sneMenTos .M. Menneneesa,
PacTBOPUMOCTS CONEH, KUCIOT ¥ OCHOBAHWI B BOAE TIpH
20°C, 3aeKTPOXAMIHECKIN PSAX HATIPSKEHHS, HA3BAHIA
BAXKHEHIIUX KHCAOT U UX conei

11. Meromuyeckue yxasanus no opragmsanun CPC

11.1. Meromgeckye yka3aHus 0 TOATOTOBKE K MPAKTHUECKUAM 3aHATHIM.
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Ha maGopaTopHBIX 3aHATHAX OOy4alomuecs H3YydYaloT TEOPETHUYCSCKHH Marepmal, MeTOIKH
HIpOBEACHMA paboT M BRIMONHAIOT JabopaTopHbie paboThl M pacueThl. s sddexTuBHOE paboThl
obydaromuecs AODKHBI HMETh HHXEHEPHBIE KalbKYIATOPHI M COOTBETCTBYIONIME KaHIEISIPCKHE
IpUHAIEKHOCTH. B mponecce NOATOTOBKH K JIaOOPaTOPHBIM 3aHATHAM 00y4arounfecs MOryT
npuberaTh K KOHCYJIBTAIMsAM IIpenofasarens. Hanmmuwe KoHCmekTa 7abopaTopHOM paboThl mepen
Ha4aJIoM BBIIOIHEHUS paboTh! 00s3aTeIHHO.

11.2. MeToaudeckre yKa3aHusi 10 OPraHu3aIiiy CaMOCTOSTENbHOM paGoTEL

CamocroarensHas paboTa 00ydaionmxces 3aKIF0UaeTCs U3YUCHUN TeOPETHISCKOTO MaTepHaa 1o
pasgenaM AN OCBOEHMS WHAMBHAyanbHO. llpenomaBaTent Ha 3aHATHM JAe€T pPEKOMEHIAIMH
HeoOXOoMMEIE A7 OCBOEHMSA MaTepuana. B xozne camocTosTensHOH paboTer 00yHarommpecs JOIDKHE!
BRIIOJHMTE H3YYUTh TEOPETHUECKHH Marepwan 1o pasgernam. O6ydarommecs HTODKHBI 3HATH
Onpe/ieNieHns IOHATHH, YMETh Pa3bsICHUTH 3HAUCHUE M CMBICH JIOOOTO TEPMHUHA, HCIONB3YEMOTO B
paboTe ¥ T.1.
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