[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: Knouk miUHIFRCTEPCTBO HAYKHU M BBICILIET'O OBPA3OBAHMS POCCUCKOM ®EJIEPALIAA
flonxHocTb: u.0. pexTopa denepaabHOE TOCYAAPCTBEHHOE OFOIKETHOE
[ata nognucanus: 25.10.2024 14:24:27

. N . 00pazoBaTtebHOE YUPEKACHUE BBICIIETO 00pa30BaHUS
YHuKanbHbIN NPOrpaMMHbIN KJTHOY:

4e7chead0328ec8e6505d8058549a2 CRIONMEHCKAN HHAY CTPUAJIBHBIM YHUBEPCUTET»

YTBEPXIAIO
HupexTtop

AJL. ITumueB
« » 2022 1.

PABOYAS ITPOI'PAMMA

JTUCIUTUIAHEL: XuMust He(pTH U Taza
crienuanbHOCTh: 21.05.06 - HedrerazoBbie TeXHUKA U TEXHOJIOTHHI

HaIlPaBJIEHHOCTD:

TexHomnorust 6ypeHus: HETSIHbBIX U Fa30BbIX CKBAXKUH

Pa3paboTka u skcrutyaTausi HeQTSIHBIX U Fa30BbIX MECTOPOXKICHUN
MarucTtpanbHble TpyOOIIpOBOABI U ra30HeTEXpaHUIHIIA

Marmsbl 1 060pyA0BaHNE HEPTAHBIX U Ta30BbIX IPOMBICIIOB

dbopma oOyueHus: ouHas / 3a04Has



Pabouas mporpamma paspaboTtana ansi oOydaromuxcs no crneuuansHoctu 21.05.06 Hedrerazossie
TEXHUKA U TEXHOJIOTUU HanpaBieHHOCTH «TexHosorust OypeHust HETSIHbIX U ra30BbIX CKBAXKUHY,
«Pa3paboTka ¥ oKcmmyaTanus HE(TSHBIX M Ta30BBIX MECTOPOXKACHUN», «MarucrpaibHble
TpyOONpOBOJBl M TazoHepTexpaHwIua», «MamuHbel U 000pyIOBaHHE HE(MTAHBIX U Ta30BbIX
IIPOMBICIIOB.

Pabouas nporpamMmma paccMoTpeHa
Ha 3acefannu Beiciiell mHxxeHepHoi mkossl EG

[TpoTokoa Ne 04 ot «23» utonst 2022 r.

HupekTop A.JL Ilumues
PykoBoauTens oOpazoBaTenbHON MPOrpaMMbl A.E Anamkuna
« » 2022 r.

Pabouyro nporpammy paspadboTai:

A.E Anamkuna, IOLEHT, K.T.H., JOLEHT




1. He.]]l/l U 3aJa49YM1 OCBOCHUS JUCIHUIIJIMHBI

llenp AWCHMIUIUHBL: W3y4YEHUE XUMHYECKOTO COCTaBa, OCHOBHBIX (U3UKO-XHUMHUYECKUX
CBOICTB M METOJIOB MCCIIeZIOBaHUS He(DTH, HEPTEIPOTYKTOB U MIPUPOIHBIX Ta30B.

3amaun JUCHMILINHLI:

— pacIIMpeHue Kpyrozopa oO0y4arIuxcsi B 00JIACTH 3JIEMEHTHOIO M XUMHUYECKOI'O COCTaBa
He(TH U ra3oB,

— U3yYCHHE BAXKHEHIIMX (DU3MKO-XUMHYCCKHX CBOHCTB HEPTH, HEPTENPOIYKTOB H
IPUPOJIHBIX T'a30B, KJIaCCU(PUKAINUN HEDTH;

— UW3YYCHHE COBPEMEHHBIX METOJIOB HCCIICIOBAaHUS XHUMHYECKOrO cOoCTaBa HE(TH U
MPUPOJIHBIX Ta30B;

- orpeseieHue TPYIIIOBOTO JETATU3HPOBAHHOTO cocTaBa OCH3MHOBEIX,
KCPOCHHOTA30MJeBBIX  (pakiuid, BKIIOYAs COBPEMCHHBIE  METOABI  aHaim3a  (ra3oBas
xpomaTorpadusi, nHpakpacHas CIEKTPOCKOIHS U JP.);

— ONpeICNICHHE CTPYKTYPHO-TPYIIIIOBOTO COCTaBa MACIISIHBIX (YPAKIIHH.

2. Mecto aucuuminnsl B ctpykrype OIIOII BO

JlucuuiuiiHa OTHOCUTCA K JUCHUIUIMHAM  O0s3aTENbHOM YacTH y4eOHOro IuIaHa
cnernuanbHocT 21.05.06 HedrerazoBble TEXHUKA U TEXHOJIOTUH.

Heo6xoauMbpIMu yCITOBUSIMH TSI OCBOSHUSI TUCIIMITIIMHEI SBIISFOTCS:

3HaHUA:

— KOMIIOHEHTHOT'O0 COCTaBa He(TH M JIPYTUX YIJIEBOAOPOAHBIX CHUCTEMax HPUPOAHOTO U
TEXHOT€HHOI'O IPOUCXOXKIACHHUS,

— 0 XMMHMUYECKUX MU (PU3MKO-XMMHUYECKHX CBOWCTBAX OCHOBHBIX TPYII YIJIEBOJAOPOJIOB U
reTepoaTOMHBIX COeTUHEHUN He(TH;

— 0 METOJaxX UccieloBaHus HePTH U HEPTENPOAYKTOB;

— 0 METOJIaX pa3/esIeHNss MHOTOKOMIIOHEHTHBIX HE(PTSIHBIX CUCTEM.

YMeHUs:

— IPUMEHSATh 3HaHUS O COCTAaBE U CBOMCTBAX HE(THU U raza B COOTBETCTBYIOIIMX pacyeTax;

— MIPUMEHATH 3HAHMS O COCTaBE U CBOMCTBAX HE(TH U ra3a B COOTBETCTBYIOLIUX pacyeTax;

— MPOTHO3UPOBATh MOBEIEHNE HE(PTH U raza B Pa3IMYHbIX TEXHOJOIMYECKHX IMpolieccax,
ONHUpasich Ha 3HAHUE MX COCTaBa U (PU3MKO-XMMUYECKUX CBOMCTB;

— OmpeaessaTh NPUYMHBI HETaTHUBHBIX SBJIEHUH (KOppO3us, THAPATOOOpa3oBaHMUE,
otnoxkenuss ACIIO u ap.) u kBauUIKUPOBAHHO MpeJiaraTb METO/IbI UX YCTPAHEHHUSL.

gnaoenue:

— METO/IaMH Ka4eCTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAJIN3a MHOTOKOMITOHEHTHBIX CHCTEM;

— HaBBIKaMU BBIMIOJIHEHUSI OCHOBHBIX JIA0OPAaTOPHBIX aHAJIU30B IO OMPEIENICHUI0 (PU3NUKO-
XUMHUYECKHX CBOUCTB HE(DTH;

— METOZaMH OIIMCAHMsI CBOMCTB MHOTOKOMIIOHEHTHBIX CUCTEM;

— METOJIaMH IPOBEJAEHUS MOACIIUPOBAHUS TEXHOJIOTMUYECKUX IIPOLIECCOB.

Conepxanue JUCIUTUINHBI SBIISCTCS JIOTHYSCKUM MTPOIOJDKEHUEM CONECPIKAHUS JUCITUTIIINH
«XuMus», W CIYKHT OCHOBOH MJii OCBOCHHS AUCHUIUIMH «DU3MKA TUTACTOBBIX CHCTEMY,
«CoopyXeHHE M dKCIUTyaTalus ra30HePTenpoBOAOB U ra3oHe(PTeX paHUITHII.
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3. Pe3yabTaTbl 00y4eHHs MO JUCHUILIMHE

[Tponecc n3yueHus: AUCIUILINHBI HATIPABIICH HAa POPMHUPOBAHUE CIEAYIONTUX KOMITCTEHITHIA:

Tabmuma 3.1

KOH 1 HAUMCHOBAHUEC
KOMIICTCHIINH

Kon u naumenoBanue
WHJINKATOpa JOCTIKCHHUS
komnetennuu (M/K)

Kon v HaumeHoBaHue pe3ylibTaTa 00y4eHUs
M0 JTUCIMILIHNHE (MOTYJIIO)

YK-1. Criocoben
OCYIIECTBIISTH
KPUTUYECKUM aHaIN3
MPOOJIEMHBIX CUTYyallUi Ha
OCHOBE CHCTEMHOTO
MMO/IX0/1a, BEIPa0aThIBaTh
CTpaTEruIo ICUCTBUM.

VYK-1.3. Onpenensier u
OLICHMBAET MPAKTUIECKHE
TIOCJIC/ICTBHSL BO3MOYKHBIX

pelIeHuii 3a1auun

3uath: 3.1 TeXHOIOrUMH MMPOBCACHUA TUIIOBBIX

IKCTIEPUMEHTOB Ha CTaH/IapPTHOM
obopymoBanuu B  Jaboparopun W Ha
MTPOU3BOJICTBE

YMmeTs: Vi BBIOMpATh TEXHOJIOTHH

NPOBEICHUS] THUIOBBIX HKCIIEPUMEHTOB Ha
CTaHIapPTHOM OOOpYIOBaHUH B JIaOOpaTopuu
Y Ha TIPOU3BOJICTBE

Bnagers: B.1 HaBbIkaMH BBIOOpa TEXHOJIOTHIA
MPOBEICHHUS THITOBBIX OKCICPUMECHTOB Ha
CTaHJaPTHOM OOOpPYJOBaHUHM B JIAOOpPaTOPHU
Y Ha NPOU3BOJICTBE

VK-6. Criocoben
OTIPEIIEIATL U
peaTn30BBIBATh
MIPHOPHUTETHI COOCTBEHHOM
JIeSITEJIBHOCTH U CIIOCOOBI
€€ COBEPIIICHCTBOBAHUS Ha
OCHOBE CAMOOILIEHKH U
00pa3zoBaHus B TEUCHUE
BCEH KM3HU

VK-6.3. Ucnonb3yet
MPEIOCTaBIIIEMbIE
BO3MO>KHOCTH I

MPHOOPETEHHS HOBBIX
3HAHUU 1 HaBLIKOB

3Hath: 3.2 OCHOBHBIE CBeleHUs 00 00BEKTax
u mporeccax npohecCHOHATBHON
JICSTSIIbHOCTA TIOCPEJICTBOM HUCIOJIb30BaAHHMS
po(eCCHOHATBHON TEPMHUHOJIOTHH.

VMeTh: V.2 OommMchIBaTL OCHOBHBIE CBEINCHUS
00 00BeKTax U mporeccax mpodeccnoHaITbHON

MOCPEICTBOM HCIIOJIL30BAHUS
poheCCHOHANBHONW TEPMHUHOJIOTHH
Bnaners: B.2 BEIOMPATh TEXHOJIOTUA

IMPOBCACHUA THUIIOBBIX OJKCIICPUMCHTOB Ha
CTaHJIaPTHOM O0OpYIOBaHUM B JIaOOpaTOpHUU
1 Ha MPOU3BOJICTBE

OIIK-4. Criocoben
UCIIOJIb30BaTh
paloHaIbHBIE METOIBI
MOJEIIMPOBAHUI IIPOLECCOB
IMPUPOAHBIX U TCXHUYCCKUX
CUCTEM, CIUIOIIHBIX 1
pa3aeNeHHBIX Cpe,
re0JIOTHYECKOM CPelIbl,
MaccuBa FOPHBIX TIOPOA

OIIK-4.1.Ucnonb3yeT
OCHOBHBIE CIIOCOOBI U
METO/AbI MATEMAaTHYECKOTO
OITMCaHMusI €CCTCCTBECHHO
Hay4YHBIX SIBIICHUU 1
MPOLIECCOB, IPUMEHSIEMBIX B
paMKax pa3jIM4YHBIX BUIOB
JEeSTebHOCTH

3Hath: 3.3 XapakTEepPUCTHKH XHMHYECKOTO
mporecca  (SBICHUA), XapaKTEpHOTO  JIA
00BEKTOB TPOPECCHOHAILHONW JIEATEIBHOCTH,
Ha OCHOBE 9KCIEPUMEHTAITLHBIX
HCCIIETOBaHUI

Ymere: V.3  onpenensith  XapaKTEpUCTHK
XUMUYECKOTO nporuecca (s1BIEHMS),
XapaKTepHOT 0 I 6 00BEKTOB
1po¢eCCUOHANBHON J1ESTEIbHOCTH, HA OCHOBE

OKCIICPUMECHTAJIBHBIX I/ICCJ'IGZIOBaHI/Iﬁ

Bnamers: B.3 HaBbIKamMHM  OIpenesieHHs
XapaKTepUCTUK  XHMHYECKOTO  mpoliecca
(sBNEHNs), XapaKTepHOTO M OOBEKTOB

HpO(l)CCCHOHaHLHOfI JACATCIbHOCTH, HA OCHOBEC
OKCIICPUMCHTAJIbHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ

4. O0beM AUCHUNIMHBI/MOTYJIsI

OO6muii 00beM TUCHUTUTHHBI/MOIYIISL COCTABISET 3 3aUueTHBIX enuHullbl, 108 uacos.




Tabnuua 4.1.

AyIUTOpHBIE 3aHATHUS/KOHTAKTHAS

®opma | Kypc/ dopma

p yP paboTa, Jac. CamocrosTenbH P

o0y4eHu | cemecT IPOMEKYTOYHO
Jlekum | Ilpaktuueck | JlaGoparopn | as pabora, gac. -
s p Il aTTecTanuu
u W€ 3aHATHS bIC 3aHATHS

OYHas 3/5 32 - 16 60 9K3aMeH
3a04Hast 2/4 6 - 6 96 JK3aMeH

5.CTpyKTYypa U coaep:KaHue TUCIHHIINHBI/MOTYJIA

5.1. CTpyKTypa AUCIUIUTHHBI/ MOTYJIS.

ouyHasi popma o0yuenus (ODO)

Tabmuma 5.1.1

Ne CrpyKTypa AMCLIUTUIMHEL iﬁiﬁ;ﬁp I;ZICG CPC. | Beero Onexnoun
o/ 2 - ’ > | Kog MK BIE
Howmep HaumenoBanue 4ac. yac.
I JI. | IIp. | JIa0. CpencTBa
paszena paszena
DHEProHOCUTENH -
TMOJIC3HbIE
1 1 HCKOTIaeMBbIE. 4 - - 2 6 YK-1.3 Tect
OIEMEHTHBIN COCTaB
HedTH U raza
YrneBo10poIHbIN
cocTtaB He()TH U rasa.
2 2 [TpuHIHIIEI 8 - 2 4 14 YK-1.3 Tect
KJIACCU(pUKAIUH
He()Tel 1 ra3oB
I'erepoaromusie
3 3 coeuHeHusI He()TH U 2 — — 2 4 OIlK-4.1 Tect
rasza
4 4 «[lpobaenribie 2| - - 2 4 | ONK-41| Tecr
COCIMHEHMsI HeTH
Mertoibl pa3nenenus u
5 5 ONpeJIeNieHHs COCTaBa | 4 B B 4 8 VK-6.3 Teer
YTII€BOIOPOIHBIX
cMecel
CaoiicTBa 1
6 6 3AKOHOMEPHOCTH 4 - - 4 8 OIlK-4.1 Tecr
MOBEJCHHUS
JIICTIEPCHBIX CUCTEM
OcHOBHBIE QHU3HKO-
7 7 XUMHYECKHE CBOMCTBA | 4 B 10 4 18 VK-6.3 Teer
HeTH U
HEPTEIPOJTYKTOB
ToBapHbie HEPTH U
8 ) ra3. HopmarusHbie 4 B 4 2 10 VK-1.3 Tect
JIOKYMEHTBI Ha '
SHEPTOHOCUTENH
i | D
9 DK3amen N 36 36 | VK63 | JPOUHOE
OIIK-4.1 P
U 3a/1aHust
HWroro: 32 | X 16 60 108 X X




3a04yHas popma o0yuenus (3PO)

Tabmuna 5.1.2

AvynuTopHbie
Ne CTpyKTypa AUCLUIIIMHEI 3a}}IISITI/I$II,)‘{aC. CPC, | Beero, OreHouH
m/ Kog MK 13(S
Howmep HaumenoBanue yac. yac.
I JI. | Ip. | JIa6. cpeacTBa
paznena paszena
DHEProHOCHUTEIH -
MoJIe3HbIE
1 1 HCKOIIaeMEBIE. 0,5 - - 10 10,5 VK-1.3 Tect
DJIeMEHTHBIN COCTaB
He(TH U ra3a
VYTri1eBoIOpOAHBIN
cocTaB HEPTH U Ta3a.
2 2 [TpuHIHATIE 1 — — 13 14 VK-1.3 Tect
KJIACCU(PUKAIUH
He()Tel 1 Ta3oB
I'erepoaTomusie
3 3 coequnenus Heptu u | 0,5 - - 10 10,5 | OIIK-4.1 Tecr
rasa
4| 4 «lpobaemibie» | g5 | | | 19 | 105 | OMK-41 | Teer
coeTMHeHHs HehTH
Mertobl pa3nenenus u
5 5 OUPEACICHILI COCTaBA | g5 | _ | _ | 10 | 105 | YK-63 | Tecr
YTJIEBOJOPOTHBIX
cMmeceit
CgoiicTBa 1
6 6 SAKOHOMEPHOCTH | g5 | _ | — | 10 | 105 | OMK-4.1 | Tecr
TIOBE/ICHHS
JUCTICPCHBIX CUCTEM
OcHoBHbIE PH3HUKO-
7 7 XMMHYECKHE CBONCTBA 5 B 4 14 20 VK-6.3 Tecr
HeTH U
HEPTEPOTYKTOB
ToBapHsie HEDTH U
8 8 ras. Hopmatugrsie 0,5 - 2 10 12,5 VK-1.3 TecT
JOKYMEHTHI Ha
SHEPTOHOCHUTENHN
OK3ameH
VK-13 | AUMOHHEI
9 OK3aMeH - - - 9 9 OIIK-4.1 BOHSOCH
YK-6.3 "
3a1aHust
Hroro: | 6 — 6 96 108 X X

04HO-3a04Has popma o0yuenus (O3PO)

He peanusyercs.




5.2. ConepxaHue NUCIUILIHBI.
5.2.1. Coneprkanue pa3aenoB JUCIHUIUIUHBI (TUJAKTUYECKUE SIMHULIBI).

Paznen 1. «JHepronocuTen - moJie3Hble HCKONAaeMble. DJIeMeHTHBIN cocTaB HeTH U
rasa».

Hedts. [Ipupoansiii u nomyTHbIi HedTsHOU Ta3bl. KaMeHHbIN U Oypbiid yroiab. CiaaHIIbL.
OcHoBHble 251eMeHTs! Tabnuiel /.M. Menaeneesa, Bxozsire B coctaB HeTH U raza. Tspkemnbie
MeTaJuibl. [ MoTe3bl OpraHuyeckoro 1 HEOPraHU4eCKOro MPOUCX 0K ICHHS HEPTH.

Paznen 2. «YrieBonopoansblii coctaB HedgTH 1 rasa. [IpuHIuMNbI KI1accupuranun
HedTeill U razoB»

I'oMmoniornueckue psaapl, BUAbl HW30MEpPUHU, [paBUiIa Ha3BaHWS COEIMHEHUH IO
cucremarnueckoit Homenkiarype MIOITAK. AnkaHbl U IUKIOATKAHBI B HEPTH. AJIKaHBI B COCTaBe
raza. OU3NKO-XMMHUUYECKNE CBOMCTBA aJKAHOB U LMKJIOAIKaHOB. CKIOHHOCTh HU3IIUX AJIKAHOB K
00pa30BaHUIO ra30BbIX TuapaToB. M3ompeHsl kak Ouonoruueckue mMetku. ColepkaHue apeHoB B
HeTsIX. PU3MKO-XMMUYECKHE CBOIICTBAa apOMaTHUECKUX yrieBoopooB. Knaccudukanus nedrei
10 YTJIEBOIOPOIHOMY COCTaBY M TUnM3alus HedTei no Iletposy.

Paznen 3. «I'eTepoaToMHble coequHeHUs HepTH M raza»

Kucnoponnble, a30TUCTbIE CEPHUCTbIE COEAMHEHUA. TUIBl U BHUIBl TETEPOATOMHBIX
coeMHEHUH. BiusiHuEe HEYyTJIeBOIOPOIHBIX COCTUHEHUH HA TPAHCIOPT, XpaHEHHe He(TH W Tasa,
He(TENPOAYKTOB U 3KOJIOTHIO.

Paznen 4. ««IIpodaemubie» coennHenust HeGTH»

Cwmonucro-acansreHoble Beniectsa (CAB). Hedtsanble mapadunbl. PacTBOpeHHBIE Ta3bl.

Pazgen S. «Meroasl pa3ieieHHs U ONPeeIeHHs COCTaBa YIJIEBOAOPOIHBIX CMecei»

OOmast Meroauka aHanu3a HedTu, raza. OpakMOHHBIA cocTaB He(TH. 3aKOHOMEPHOCTH
pacripesielieHusl  yIiIeBoJopoAoB 1o (pakuusm HedpTtH. IlepBuunas mnepepaboTka HEPTH.
Xpomatorpadus.

Paznen 6. «CBoiicTBa M1 3aKOHOMEPHOCTH MOBeACHUS AUCTIEPCHBIX CHCTEM»

Knaccudukanys HeQTIHBIX dMYyJIbCUN HAa OCHOBE KJIACCHUYECKUX MPHU3HAKOB JHUCIEPCHOIO
COCTOSIHUSI: TI0 CTENEHU JUCHEPCHOCTH, arperaTHOMy COCTOSIHUIO JAMCIEpCHOW ¢a3bl U
JMCTIEPCUOHHOM Cpelibl M XapakTepy MOJEKYJISPHBIX B3aUMOJICMCTBUI Ha rpaHule paszgena ¢as.
Tunbl BOJOHE(PTAHBIX SMYJIbCHHA, 00pa30BaHUE YCTOHYMBOCTb, pa3pylieHHe. JleamMyiabraTopsl.
['mapaTooOpa3oBanue, CrocoObl UX pa3pylIeHUs.

Paznen 7. «OcHOBHBIE (PU3UKO-XHMMHUYECKHE CBOHCTBA He(PTH U HePTENPOLYKTOB)

[InotHOoCTh  (aOCOMIOTHAS, OTHOCHUTENIbHAs; METOAMKH NpPHUBEIEHUS IIJIOTHOCTH K
HOpMaJIbHOM TeMIepaType U CHOCOObI IepecyeTa IJIOTHOCTH B 3aBUCHMOCTH OT TeMIIepaTyphl).
BsskocTh (kMHeMaTuyeckas, YCIOBHas, JAWHaMudeckas). MeToIMKH IepecueTa BSI3KOCTH B
3aBUCUMOCTH OT Temreparypbsl. MonekymnsapHas Macca. CrocoObl ompeereHus: MOJEKYISIPHON
maccbl  HepTsaHbIX  ¢pakuuid  (popmynsl  BowunoBa, Kpora). OnTuueckue  cBOiicTBa.
HuskoremnepatypHble cBOICTBa. BpicokoTemmepaTypHble CBOWCTBA. DJIEKTPUYECKHE CBOICTBA.
Tennossie cBOMCTBA

Paznen 8. «ToBapHbie HepTh 1 ra3s. HopMaTHBHBIE JOKYMEHTBI HA JHEPrOHOCHTEIH

[Toaroroka HedtH u raza k TpancnoptupoBke. [OCT P 51858-2002.



5.2.2. ConeprkaHue JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSATHIA.

JleKIIHOHHBIE 3aHSITUS

Tabmuma 5.2.1

No Homep O0bnewm, vac.
. /;1 pasnena 000 | 300 | 0300 Tema nexiuu
JMCIUTUTAHBI
1 1 4 05 i OHEepProHOCUTENH - TIOJIe3HBIE HCKOIIaeMBbIe.
' DJICMEHTHBIN COCTAaB HEPTH U Ta3a
2 2 8 1 i VYraeBogoponHelii coctaB HedTH W Taza. lIpuHIMIBL
Kiraccudukauy HedTeH U ra3oB
3 3 2 0,5 - I'erepoaToMHbIe coequHEHHS He()TH U ra3a
4 4 2 0,5 - «IIpobnemubIe» coeTuHEeHUsT HeHTH
5 5 4 05 i Meronpl  pa3neneHus _ W ompejencHus - cocTasa
YTJIEBOJOPOIHBIX cMeceit
6 6 4 05 i CBoiicTBa M 3aKOHOMEPHOCTH TOBEJICHHS AWCIICPCHBIX
CUCTEM
7 7 4 2 i OcHoBHBIE (UBNKO-XUMHYECKHE CBOiicTBa HedhTH U
He(TEIPOITYKTOB
8 8 4 05 ) ToBapubie HeTh U ra3. HopmaTuBHBIE TOKYMEHTHI Ha
SHEPTOHOCHTENN
Uroro: | 32 6 X X
IIpakTHyeckue 3aHATUS
[TpakTrueckue 3aHATUST YIEOHBIM TUIAHOM HE MPETyCMOTPEHBI.
JlaGopaTopHbie paboThI
Tabnuna 5.2.2
No Howmep O0mbewm, yac.
i pasnena 0P0 | 300 | 0300 HanmenoBanue 1abopaTopHoOii paboTHI
JMCIUIUIAHBI
1 1 2 1 i Onpenenenre (QPaKIMOHHOTO CcocTaBa HE(BTH U
HEPTEIPOTYKTOB
2 2 4 1 - OnpepesneHue NI0THOCTH HEPTH M HEPTENPOLYKTOB
3 3 4 1 i Onpenenenre BSI3KOCTH He(TH (KMHEMATHUYECKOM,
JIMHAMHYECKOH, yCIIOBHON)
Omnpenenenne HU3KOTEMIepaTypPHBIX
4 4 2 1 i XapaKTEePUCTHUK: TeMIIepaTyphl 3aCTBIBAHUS,
MIOMYTHEHHS, KpHUCTAIM3aLuU HedTH u
HEPTEIPOTYKTOB
5 5 2 1 - Omnpenenenre coaepkaHus BOIbI B HehTH
6 6 2 1 i OmnpexesneHne couepKaHusi XJOPHUCTBIX CoOJie B
HeTH
HWroro: 16 6 X X
CamocTtosiTeibHast paboTa CTyeHTa
Tabmuna 5.2.3
No Homep O6mbem, vac.
i pasmena 000 | 390 1 0300 Tema Bux CPC
JHCIUIUTAHBI
1 1 3 10 ) OHEproHOCUTEH - W3zyueHne TeopeTHyecKoro
M0JIe3HBIE HCKOTIAEMBIE. MaTepHaa 1o pasieny
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DJeMeHTHBIN cocTaB HePTH
Y raza
YrneBo0poIHbIN COCTaB
5 5 4 11 HedTH U raza. [lpunnuner | M3ydyeHne TeopeTHyecKoro
Kkiaccudukauy HepTeH 1 MaTtepuana 1o paserny
ra3oB
3 3 3 10 I'erepoaTomubie H3ydenune TeopeTH4ecKoro
coeZMHeHMs HeTu U ra3a MatepHaia o pasieny
4 4 3 10 «IIpobGireMHbBICY N3yueHue TeopeTuueckoro
coenHeHsI He(hTH MaTepuana 1o paserny
N3yuenue TeopeTuaeckoro
Mertobl pa3aeneHus u MaTepHaa 110 pasien
5 5 4 10 onpezeacHUs COCTaBa P P Y
. MTOAATOTOBKA OTYETOB TIO
YIIIEBOJOPOIHBIX CMecei
7abopaTOPHEIM paboTam
CgoiicTBa H3ydenune TeopeTuaecKoro
6 6 4 10 3aKOHOMEPHOCTH MaTepuana o paszaeny,
MTOBE/ICHUS AUCIIEPCHBIX MTOATOTOBKA OTYETOB TIO
CUCTEM nabopaTopHbIM paboTaM
N3yueHue TeopeTuaeckoro
OcroBHEIC pH3HKO- N?;Te rana nI:) azaen
7 7 4 14 XUMUYECKHE CBOMCTBA P P Y
ITOATOTOBKA OTYETOB TIO
HEePTH U HEPTETIPOAYKTOB
71a00paTOPHBIM paboTaM
N3yuenue TeopeTuaeckoro
ToBapHbIie HEPTH U Ta3. MATEPHATA [0 PA3IEN
8 8 5 10 HopmatuBHBIE TOKYMEHTHI p P Y
MTOATOTOBKA OTYETOB TIO
Ha YHEPTOHOCUTEIN
71a00paTOPHBIM paboTaM
9 1-8 30 11 — [MoaroroBka K 9K3aMeHy
Wroro: | 60 96 X X

5.2.3.

00pa30BaTeNbHbIX TEXHOJIOTHUMA:

HpeHOI[aBaHI/IC JUCITMITIINHBI

BEACTCA C TINPUMCHCHUCM CJICAYIOIIHUX BUIOB

— BU3yanu3anus ydeOHoro marepuaia B PowerPoint B ananoroBoM pexxume (J€KIIMOHHbBIE
3aHSTHS).

6.TemaTHKka KypcoBbIX pa00T/IPOEKTOB
KypcoBble paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MPEYyCMOTPEHBI.
7.KoHTpO/IbHBIE padOTHI
KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE IMPETYCMOTPEHBI.
8.0nenka pe3y1bTaTOB OCBOCHUS AU CHHUIIIMHBI
8.1. Kpurtepuu oneHUBaHHS CTENEHU IOJHOTHI M KadecTBA OCBOEHHUS KOMIIETCHLUH B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yibTaTaMu o00ydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeiTMHrOoBas cHucTEMa OLEHUBAHUSA CTENEHU IIOJIHOTBI M KAauecTBAa OCBOCHMSI
KOMIIETEHIIMH 00yJaromuxcsi ouHoi (GopMbl 00yueHus npejcTaBiieHa B Tadauie 8.1.

Tabmuma 8.1
Ne Buabl MmeponpusTHii B paMKax TEKYIIETO KOHTPOJIS Komauectso
n/m 0aJ10B
| Texkymas arrecranus
1 \ Omnpenenenue GppakImOHHOTO cocTaBa HePTH 1 HEPTETPOTYKTOB | 0-5
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2 OmnpeneneHue MIOTHOCTH HepTH 1 HePTEPOYKTOB 0-5
3 TecT o TeMaM JICKIMOHHBIX 3aHITHI 0-20
4 NTOTI'O 3a nepBy1o TEKYIIyIO aTTECTAIUIO 30
2 TeKylas arTecTanus
5 Onpenenenne  BSI3KOCTH  HepTH  (KMHEMATHYECKOH, JIMHAMHUYCCKOM, 0-5
YCIIOBHOM)
5 OnpeneneHHe  HU3KOTEMIIEPATYPHBIX  XapaKTEPUCTHK:  TEMIIepaTyphbl 0-5
3aCTBIBAHUS, IOMYTHEHUS, KPUCTAIUTH3AIMHN HEPTH U HEDTETTPOTYKTOB
TecT 0 TeMaM JICKIMOHHBIX 3aHITHH 0-20
8 HNTOTI'O 3a BTOPYIO TEKYIYIO aTTECTAIMIO 30
3 Tekyias aTTecTanus
9 OrnpezeneHne coaepKanusi BOJIbI B HeTH 0-5
10 | Onpenenenue copepikaHus XJOPHUCTHIX coyiel B He(hTH 0-5
11 | Tecr 1o TeMaM JIEKIIMOHHBIX 3aHATUMN 0-30
12 NTOTI'O 3a TpeThIo TEKYIYIO aTTECTAIUIO 40
13 BCEI'O 0-100

8.3. PeliTuHrOBas cucTteMa OIICHUBAHUS CTEIICHH TIOJTHOTHI i KA4eCTBAa OCBOCHUS KOMITCTEHITHH
oOyJaromuxcs 3a04Hoi (hopMbI 00ydeHHs mpecTaBieHa B Tadnuie 8.2.

Tabmuna 8.2
Ne Buael meponpusTrii B paMKax TEKYIIErO KOHTPOJIS Komuauectso
/1 0aJIoB
1 Omnpenenenne GpakIMOHHOTO cocTaBa HEPTH U HEYTENPOIYKTOB 0-5
2 Onpenenenye MIOTHOCTH HE(PTH U HEPTEPOTYKTOB 0-5
Onpenenenue  BS3KOCTM  HePTH  (KMHEMATHYECKOW, JMHAMHMYECKOH, 0-5
YCIIOBHOM)
4 OnpeneneHnre  HU3KOTEMIIEPATYPHBIX  XapaKTEPUCTHK:  TEMIIEPaTyphl 0-5
3aCThIBaHUS, TOMYTHEHUS, KPUCTAJUIM3ALMU HEPTU M He(PTEPOyKTOB
5 | Onpenenenue coaep:kanus BOAbI B HePTH 0-5
6 | Ompenenenue cojiepaHusl XJIOPUCTHIX cojiel B HepTu 0-5
7 | UToroBelii TECT 0-70
8 BCET'O 0-100
9.YueOHO-MeTOAMYecKOe U HHPOPMALIHOHHOE 00ecniedeHHe TN CIUTIIMHBI
9.1. IlepeueHpb pekOMeHIyeMoii TuTepatypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemenHble mpodeccuoHanbHble 0a3bl TaHHBIX U MH(POPMAIMOHHBIE CIPAaBOYHbIE
CHCTEMBI:

— OBC «M3narenbcTBa JIauby,

— 3BC «AnextponHoro m3narenscrsa KOPANTy;

— CobctBenHnas nonHorekcrosas 6a3za (I1bJ]) BUK TV
— Hayunas snextponnas 6ubnmoreka «eLIBRARY.RU»;
— OBC «IPRbooksy;

— Hayuno-texuuueckas 6ubnuoreka ®I'60Y BO PI'Y nedtn u raza umenu .M. I'yOkuHa;

— Hayuno-texandeckas 6nonmuorexka ®I'bOY BIIO YIHTY (r. Ya);
— Hayuno-texauueckas 6ubnunoreka ®I'bOY BIIO VI'TY (r. YxTa);
— OBbC «Ipocnekry;

— ObC «KOHCYIBTaHT CTYAEHT».

9.3. JIumeH3noHHOE W CBOOOJHO pacHpoCTpaHsSEeMOe NPOrpaMMHOE OOecredeHue, B T.4.
OTEUYECTBEHHOT'O MPOU3BO/ICTBA:

1. Microsoft Office Professional Plus;
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2. Microsoft Windows;
10.MaTepnanbﬂo-TeXaneclcoe oﬁecne'{enne JUCHHUIIJIMHBI
[Tomerienust i MpoBeNEHUSI BCEX BUIOB PabOThI, MPEAYCMOTPEHHBIX YY€OHBIM IJIAHOM,
YKOMHJ'IGKTOBaHI)I HCO6XO,Z[I/IMBIM O60py,HOBaHI/IeM U TCXHUNYCCKUMU CpeI[CTBaMI/I 06y‘IeHI/I}I.

Taobauua 10.1

O0ecneyeHHOCTh MATePHAJIbHO-TeXHHYECKHUX ycaoBuii peanusanuun OIIOII BO

HaumeHnoBanue ydaeOHBIX HanmenoBanue nomermennit s Anpec (MecTOIOoIOKEHNE) TOMEIICHHH
MIPEeMETOB, KypCOB, TUCIUIUINH MIPOBE/ICHHS BCEX BUJIOB YUEOHOM JUIsl TIPOBEJICHUS BCEX BUJIOB yueOHOU
(Momyneit), MPaKTUKH, MHBIX | IEATEILHOCTH, NPEAYCMOTPEHHOM yueOHBIM JIeSITeNIbHOCTH, TIPEIYCMOTPEHHON
BUJIOB Y4€OHOMH JIeSTEIBHOCTH, IUTAHOM, B TOM YHCJIC TIOMEIEHHS A1 |y4eOHBIM IJTaHOM (B CiIydae pealn3aliu
MIPETYCMOTPEHHBIX YIEOHBIM CaMOCTOSITENBEHON PaOOTHI, C YKa3aHHEM 00pa3oBaTenbHOI MPOrpaMMBI B
IUTAaHOM 00pa30BaTENbHOM MIepeYHs OCHOBHOTO 000PYI0BaHMUS, ceTeBoil popMe IOTIOTHUTENBEHO
MPOTPaMMBI y4eOHO-HATISIIHBIX TOCOOHH yKa3bIBaeTCs HANMEHOBAHNE
OpraHu3alnu, ¢ KOTOPOH 3aKITF0ueH
JIOTOBOP)
Xumust HeTH U ra3a JIeKIMOHHBIE 3aHSITHS: 625039, TromeHckas 001aCTh,
VYueOHast ayAuTOpHs Il IPOBEICHUS r.Tromens, yn. Menpaukaiire, a. 70

3aHSTHIl JTEKIHOHHOTO THIIA; TPYIIIOBBIX U
MHIUBHIYaJIbHBIX KOHCYJIBTALUI; TEKYILETO
KOHTPOJISI U IPOMEKYTOYHOH aTTeCTaluH,
Ne722, Yuebnast MeOelb: CTOJIBI, CTYIbS,
JOCKa ayAUTOPHAsL.

MoH06110K - 1 1T., npoexrop - 1 mr.,
aKyCTH4YecKast cuctema (KOJIOHKH) - 2 IT.,
MPOEKIIMOHHBIN AKpaH - 1 MWT., TOKyMEHT-
Kamepa - 1 mT.

JlaGopaTopHbIe 3aHSTHS: 625039, TromeHckast 001aCTh,
Y4eOHast ayquTOpHst JUTs IPOBEICHIS r.Tromens, yn. MenpauKaiite, a. 70
3aHATUI CEMMHAPCKOTO TUIIA
(;1abopaTopHBIE 3aHSATHS ); TPYIIIOBBIX U
WHJIUBULYaJIbHBIX KOHCYJIBTAIUI; TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOUHON aTTECTALUH,
Ne706, KomnproTepHslii kitacc
VYueOHast MeOeNb: CTOIBI, CTYIIBSI.
MoHo06:10K - 9 wrt., npoekTop - 1 wrT.,
aKycTH4IecKas cuctema (KOJIOHKH) - 2 IT.,
MHTEPAaKTUBHAs JocKa - 1 miT.

11.Metoanuyeckue ykazanusi no opranuzanuu CPC

11.1. MeToau4deckue yKa3aHus MO MOATOTOBKE K MPAKTUYECKUM, TA0OPATOPHBIM 3aHSATHSIM.

Hedrsaubie naucnepcHble cucteMbl. ToBapHas He(PTb: METONWYECKHE YKa3aHUS IS
Ta00paTOPHBIX 3aHATUN CTYACHTOB, oOydwaromuxcs mo Hampasieruio 131000.62 «Hedterazoroe
neno» /TromMI'HI'Y ; coct. T.H. Heko3zeipera, O.B. Illanam6epuaze.— Tromens: TroM[ HI'Y, 2013.-
32¢.— TekcT :HenoCcpeICTBEHHBIN.

11.2. MeToan4deckue yKazaHus MO0 OpraHU3allii CaMOCTOSITETbHOU PabOThI.

Xumus HeTH U raza : MeTOJAMYECKUE YKa3aHUs 10 OpraHU3alliu CaMOCTOSITENIbHON paboThI
no guctuminHe "Xumus HedTH W raza" s 0OydYarOIMIMXCS IO HAIMPABICHUIO  TOJATOTOBKHU
21.03.01 Hedrerazosoe neno Bcex Gopm ooyuenus / TUY ; cocr. C.I1. Cemyxun, E.B. Kopemnrkosa.
- Tromens : TV, 2019. - 32 ¢. — Tekcr : HEMOCPEACTBEHHBIM.
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[Tpunoxenune 1

Ilnanupyemblie pe3yabTaTbl 00y4eHUs st GOPMUPOBAHNUS KOMIIETEHIMHA U KPUTEPUH UX OLIEHNBAHUSA
JucrurnHa XuMust HeTH U raza

Kon, criermanbsaocTth 21.05.06 Hedrerazosble TEXHUKA M TEXHOJIOTHHU
Hanpasnennoctb

TexHnonorust OypeHusi HEPTIHBIX U TA30BbIX CKBAXKUH

Pazpabotka u sKcruTyaTarysi HeTSHBIX U Ta30BBIX MECTOPOKICHHI
MarucTtpanbHble TpyOOIpoBOAbI U ra3oHeTEXpaHUINIIA
MaruHbl 1 000py0BaHHE HE(PTAHBIX U Ta30BbIX IPOMBICIIOB

Kon, Kon u nanmeHnoBanue
Kpurepun oneHnBaHus pe3yabTaTOB 00ydCHHS
Kon HaNMECHOBAHHUE pe3ynbTata o0ydeHus 1o
KOMIIETEHIIUHA NIK JCIUIUIHHE (MOYIIIO) 1-2 3 4 5
He 3naer Ttexnonoruu | [leMOHCTpHpyeT
Hemonctpupyer Hemonctpupyer
3HaTh: 3./ TEXHOJOTHH | IPOBEACHHS THUIOBBIX | OTAEIbHBIC 3HAHUS
. JIOCTATOYHBIE 3HAHUS MCYEPIbIBAIOLINE 3HAHUS
NPOBEJCHUSI  THUIIOBBIX | IKCIIEPUMEHTOB Ha | TEXHOJIOTMH MPOBEICHHUS o .
TEXHOJIOTHI IPOBEICHUSI TEXHOJIOTHIA IPOBEACHUS
9KCIIEPUMEHTOB Ha | CTaHJapTHOM THUIOBBIX
THUIIOBBIX KCIIEPUMEHTOB | THUIIOBBIX IKCIIEPUMEHTOB
CTaHJapTHOM 000opyIoBaHUH B | OKCIEPHUMEHTOB Ha
Ha CTaH/IapTHOM Ha CTaH/IapTHOM
o0opyoBaHUH B | Jaboparopuu W  Ha | CTaHIAPTHOM
000pyI0BaHUH B 000py0BaHUH B
naboparopud M Ha | NPOM3BOJICTBE 00opyioBaHUH B
YK-1.3. JTa0opaTopuy U Ha nabopaTopuu U Ha
TIPOMU3BOJICTBE 7ab0paTopHu U Ha
Omnpenensier u TIPOM3BO/ICTBE TIPOM3BO/ICTBE
MIPOM3BOJICTBE
OLICHNBAET
YMeeT ocyLecTBIATh
YK-1 MIPAKTUYECKUE -
BBIOOD TEXHOJIOTHIA Ymeer BbIOMpaTh
NIOCJIEACTBUS Ymers: V.I BoiOupats | He ymeer BoIOUpaTh B cosepmiencTBe ymeeT
MIPOBEIEHUSI THITOBBIX TEXHOJIOTHH TIPOBEACHHS
BO3MOKHBIX TEXHOJIOTUHM TPOBEICHUS | TEXHOJIOTHH BBIOMpATh TEXHOJIOTHU

peleHui 3a1auu

THUIIOBBIX

OKCIICPUMEHTOB Ha
CTaHIAPTHOM
000pyI0BaHUH B
mabopatropu W Ha
MIPOU3BOJICTBE

MPOBEIEHUSI THITOBBIX
IKCIIEPUMEHTOB Ha
CTaH/IapTHOM
000pyI0BaHNUY B
nmabopaTopuu U Ha
MPOU3BOJICTBE

9KCTIEPUMEHTOB Ha
CTaH/IapPTHOM
000pyI0BaHNUY B
nmabopaTopuu U Ha
MPOU3BOJICTBE, JIOMYCKas
3HAYUTCIIbHBIC
HETOYHOCTHU H
MOTPEITHOCTH

THITOBBIX KCIIEPHMEHTOB
Ha CTaH/IapTHOM
o6opyoBaHU B
nabopaTopuu u Ha
NPOU3BOJICTBE, OMYCKAast
HE3HAYUTCIIbHBIC
HETOYHOCTH

TIPOBECHUSI TUITOBBIX
IKCIIEPUMEHTOB Ha
CTaH/IapPTHOM
obopyoBaHuU B
nabopaTopuu u Ha
MPOU3BOJICTBE




Kon, Konx n nanmeHnoBanue
Kpurepuu onieHUBaHus pe3yaIbTaTOB 00yUCHUS
Kon HalMEHOBAHHE pe3ynbpTata O0y4eHus 1Mo
KOMIIETEHI[UH UK JUCIUATUTAHE (MOJTYJTIO) 1-2 3 4 5
Bnaneet HaBbIKamMu Xopo1o BIageeT
Bnaners: B.l HaBbikamu | He Biazeer HaBBIKAMH N B coBeprieHCcTBE BiameeT
. . BBIOOPA TEXHOJIOTUHI HaBBIKAMU BBIOOpA
BEIOOpa TEXHOJIOTHH | BEIOOpA TEXHOIOTUH . HABBIKAMH BBIOOpA
MPOBEICHUSI THITOBBIX TEXHOJIOTHIA TIPOBEACHUS N
MPOBEJCHUSI  THUIIOBBIX | MPOBEACHHS THIIOBBIX TEXHOJIOTHIA TIPOBEACHHS
9KCTIEPUMEHTOB Ha THUIIOBBIX IKCIIEPHMEHTOB
IKCTIEPUMEHTOB Ha | SKCIEPUMEHTOB Ha THUIIOBBIX 9KCIIEPHMEHTOB
CTaH/IapPTHOM Ha CTaHJapTHOM
CTaHAapPTHOM CTaH/IapPTHOM Ha CTaHJapTHOM
000pyIOBaHUH B 000pyIOBaHUH B
000pyI0OBaHUT B | 00opyIOBaHWH B 000pyIOBaHUH B
1abopaTopuu U Ha 1ab0paToOpUu U Ha
naboparopud M Ha | J1abOpaTOPUH U Ha 1abopaTopuu U Ha
MPOU3BOJICTBE, IOMYCKasi | MPOU3BOJCTBE, JOMYCKasI
MIPOU3BOJICTBE MIPOU3BOJICTBE TIPOU3BOJICTBE
psi OOOK HE3HAYUTEJIbHBIE OILIMOKH
CMOHCTPHU cT CMOHCTPU CT CMOHCTPHU CT
3uate: 3.2 ocHoBHbIe | He 3HaeT OCHOBHEIE A PPy A prpy A prpy
OTACJIbHBIC 3HAHUA OTACJIbHBIC 3HAHUSA I/IC‘-IeprIBaIOHlI/Ie 3HAaHUA
cBeneHns 00 00LEeKTax M | cBeaeHHs 00 00BeKTax N . N
OCHOBHBIX CBCACHUN 06 OCHOBHBIX CBCACHUN 06 OCHOBHBIX CBCACHUN 06
mporieccax U TIpoIeccax
. N 00BEKTaX M MpoIleccax 00BEKTax U mpolieccax 00BEKTax U mpolieccax
npodeccHoHaNBHON npodeccroHabHOI . 9 9
npodheCCUOHATBHOM npodeCCHOHATBHOM npodeCCUOHATBHOM
JACATCIBbHOCTHU JCATCIIBHOCTU
NIEeATENILHOCTH EATEILHOCTH EATEILHOCTU
MOCPEACTBOM MOCPEICTBOM
MOCPEACTBOM MOCPECTBOM MOCPECTBOM
HCIIOIb30BaHU HCIIOIB30BaHUS
VK-6.3. . . HCIIOJB30BaAHUS HCIIOIb30BAHUS HCIIOIb30BAHUS
npodeccHoHAILHON npodeccroHabHO I . . .
Hcnonb3yer npodeccroHaIbLHON podeCcCHOHANTBLHON podeCcCHOHATBLHON
TEPMUHOJIOTHH. TEPMHHOJIOTUU
VK-6 [pe0CTaBIIsieMbIe TEPMHUHOJIOTUU TEPMHHOJIOTHU TEPMHHOJIOTHU
BO3MO>KHOCTH IS VMeeT OIUCHIBATE
YacTu4HO yMeeT B coBepliieHCTBE ymMeeT
pUOOpETECHUS He ymeer omuceiBath OCHOBHEIE CBEJIEHUS 00
o YMCTB: YQ OIIUCHIBATH OIIUCBHIBATH OCHOBHBIC OIIUCBIBATH OCHOBHBIC
HOBBIX 3HAHMH U OCHOBHBIE CBEAEHUS 00 o0BeKTax u mporeccax
OCHOBHBIE CBEJIECHHS 00 cBeneHus 00 00bLEKTaX U 9 cBefeHus 00 00beKTax U
HAaBBLIKOB 00BEKTax U mpoIreccax npodeCCHOHATBHOM
00BEKTaX H MpoIeccax 9 mporieccax npoiieccax
o npodeccnoHanbHOMI . JIESITEIbHOCTH .
poeCCHOHATBHOMI npodeCCUOHATBHOM npodeCCHOHATBHOM
JIEATENILHOCTH MOCPEICTBOM
HOCpe)ICTBOM ACATCIBbHOCTHU ACATCIIBHOCTHU
MOCPEICTBOM HCITOJIb30BaHMS
HCIIOIL30BaHMS MOCPEICTBOM N MOCPEICTBOM
. HCITOIb30BaHMs npo¢eCCHOHATBHOM
poheCCHOHATBHOM N HCIIOJIL30BaAHUS HCITOJIE30BaHMUs
npoQeCCHOHATBHOM N TEPMHHOJIOTUH, AOIyCKast .
TEPMHUHOJIOTHH npodeCCHOHATBHOM poheCCHOHATBHOMN
TEPMHHOJIOTUU HE3HAYUTENBHEIE
TEPMHUHOJIOTUU TEPMHHOJIOTHU
HETOYHOCTH
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Koz,

KO}:{ 1 HAMMCHOBAHUC

Kpurepun oneHHBaHUs pe3yabTaTOB 00yUeHHS

Kon HaMMCHOBAaHUE pe3ynbpTata O0y4eHus 1Mo
KOMIIETEHI[UH UK JUCIUATUTAHE (MOJTYJTIO) 1-2 3 4 5
Bnaneer HaBblkamu Xopoulo Biaxeer
He Brnaieet HaBbIKaMu B coBeprieHCcTBE BiameeT
OTHCAHUS OCHOBHBIX HABBIKAMU OMHCAHUS
Bnanmers: B.2 BbIOMpaTh | OMICAaHUS OCHOBHBIX - o HABBIKAMH OTTUCAHHUS
o cBeleHUH 00 00BEKTaxX U | OCHOBHBIX CBEACHHUH 00 .
TEXHOJIOTUH TIPOBEACHUS | CBeleHHH 00 00beKTax OCHOBHBIX CBEIEHHH 00
mporieccax 00BEKTax U Iporeccax
THUTIOBBIX U TIpoIeccax . . 00BEKTax U Iporeccax
. npodeccrnoHabHON po¢eCCHOHATBHOM 9
9KCIIEPUMEHTOB Ha | TIpodeccHOHATEHON po¢eCCHOHATBHOMN
JIESITeTTHHOCTH JEeSITeTbHOCTH
CTaHIapTHOM JIESTeTTHHOCTH JEeSTeTHbHOCTH
MOCPENICTBOM TTOCPEICTBOM
000pyI0BaHUHT B | MOCPEICTBOM TTOCPEICTBOM
HCTIOJIb30BaHUS HCTIOJIh30BaHUS
nabopaTopud U HA | UCIOJIb30BaHHS . . HCTIOJIb30BaHUS
. npodeccroHabHOI npodeccroHabHOM .
MIPOU3BOJICTBE npo¢heCCUOHATBHOM npo¢eCCUOHATBHOM
TEPMUHOJIOTHH, TEPMUHOJIOTHH, TOTyCKast
TEPMUHOJIOTHH TEPMUHOJIOTHU
JTOITyCKast Psii OTHOOK HE3HAYUTEIIbHBIC OIHOKU
E€MOHCTPHUPYET
3HaTh: 3.3 | He 3Haet A PHpY
OTZEIJIbHBIC 3HAHUA JemoHcTpupyeT JemoHcTpupyeT
XapaKTePUCTHKH XapaKTePUCTUKH
XapaKTEPUCTHUK JIOCTaTOYHBIC 3HAHUS HCUCPIIBIBAIOIINC 3HAHUS
XMUMHYECKOTO TIpoIlecca | XUMHUECKOTO
XUMHYECKOTO TIPOIIecca | XapaKTePUCTHK XapaKTePUCTHKH
(sBnCHUSA), mporiecca (SIBJICHHA),
(sBIICHUS), XIMHYECKOTO TIpoIiecca XHUMHYECKOTO TIpoIiecca
XapaKTepHOTO IUTS | XapaKTepHOTO JJIs
XapaKTepHOTO IS (sBIIEHUS), XapaKTEPHOTO (sBIICHUS), XapaKTEPHOTO
00BEKTOB 00BEKTOB
o . 00BEKTOB 11 00BEKTOB IUISI 00OBEKTOB
OIIK- npodeccHoHaIBEHOM npogeccHoHaTbHOMN N . .
npodeccHOHaTbHOM po¢heCCHOHATBHOMN po¢heCCHOHATBHOMN
4.1.Wcnonp3yeT | NEATEIHHOCTH, Ha | JIeATeIbHOCTH, Ha
JIeSITeTbHOCTH, Ha JeSITeTbHOCTH, Ha OCHOBE | JESITEIBHOCTH, Ha OCHOBE
OCHOBHEIE OCHOBE OCHOBE
OCHOBE JKCICPUMECHTAIBHBIX JKCIEPUMECHTAIBHBIX
CIOCOOBI U IKCIIEPUMEHTATBHBIX IKCICPUMEHTATBHBIX . .
o . 9KCIEPUMEHTATBHBIX UCCIICIOBaHUH UCCIIeIOBaHHH
METO/IBI HCCIIeJOBAaHUI HCCIICI0BAHMIA .
HCCIICIOBaHUI
MaTeMaTHYECKOTO
YMeeT ocyiiecTBIsITh
OTIHCAHHUSI
OIIK-4 onpeeNeHue
€CTECTBECHHO
. | Ymers: V.3 ompenensate | He ymeer onpenenats | XapaKTEPHCTHK Ymeer onpenenits
HAYYHBIX SBJICHUI B coBepiileHCTBE yMeeT
XapaKTePUCTHK XapaKTEPUCTHK XMMHYECKOT0 MPOoIecca | XapaKTePUCTHK
1 TIPOLIECCOB, OTIpeNIeNATh
XHUMHYECKOTO TIpoIecca | XUMHYECKOTO (stBIICHUS), XHUMHYECKOTO Tporecca
MIPUMEHSICMEBIX B XapaKTePUCTHK
(stBIICHMS), nporiecca (SIBICHHSA), XapaKTepHOTO JIIs (sBIICHUS ), XapaKTEPHOTO
pamkax XHUMHYECKOTO TIporecca
XapaKTepHOTO US| XapaKTepHOTO JIJIs 00BEKTOB UL OOBEKTOB
pa3IMIHBIX BUIOB . . (sBIICHUS), XapaKTEPHOTO
00BEKTOB 00BEKTOB npodeccrnoHaIBEHOM IpodecCHOHANTBHON
JeSITeIbHOCTU . . UL OOBEKTOB
poheCCHOHATBHOM npogeCcCHOHATBHOM JIESITeTbHOCTH, Ha NeSITeIBHOCTH, Ha OCHOBE .
poheCCHOHATBHOMN
JCSITEIIBHOCTH, Ha | IEATEIHHOCTH, Ha OCHOBE IKCIIEPUMEHTATBHBIX
. JIeSTeNIbHOCTH, HA OCHOBE
OCHOBE OCHOBE 9KCICPUMEHTAIBHBIX HCCIICIOBaHMMN, TOMyCKast
o SKCIEPUMEHTAIBHBIX
9KCIEPUMEHTATBHBIX AKCIIEPUMEHTAIBHBIX HCCIICTOBaHMH, HEe3HAYHTEIbHBIC -
HCCIICTOBaHUN HCCIIeTIOBaHHUH JIOITyCKast 3SHAYUTEIbHBIE | HETOYHOCTH

HETOYHOCTH U
MOTPENTHOCTH
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Kon
KOMIICTEHIINHU

Kon,
HaMMEHOBaHUE
UK

Kon u HaumeHnoBanue
pe3ynbpTata O0y4eHus 1Mo

Kpurepun oneHHBaHUs pe3yabTaTOB 00yUeHHS

JUCIUATUTAHE (MOJTYJTIO) 1-2 3 4 5

Bnaneet HaBBIKaMu

Bnanets: B.3 HaBbikamu | He BrageeT HaBBEIKaMH
OIIpEJCIICHUS Xopoulo Baaxeer

ONpEeaeIEeHUs ONpEeIENICHUs B coBepiieHcTBe Biaaeer
XapaKTEPUCTUK HaBBIKaMHU ONpEENICHUs

XapaKTEPUCTHUK XapaKTEPUCTUK HaBBIKaMHU ONpEENICHUs
XUMUYECKOI0 IpoLecca XapaKTEPUCTHK

XUMHUYECKOIO Ipolecca | XUMUYECKOTIO XapaKTEPUCTHK

(sBeHUA),

XapaKTepHOTO JUTst
00BEKTOB
npoeCCHOHATBHOM
JICSITCIIPHOCTH, Ha
OCHOBE
IKCICPUMEHTATBHBIX
HccIeOBaHUMN

nporiecca (SBJICHHSA),

XapaKkTePHOTo ISt
00BEKTOB

npo¢heCCUOHATBHOM

JACATCIBbHOCTH, HA
OCHOBC

IKCIICPUMEHTAJIBHBIX

HCCJIEIOBAaHUH

(sBICHMS),
XapaKkTePHOTo ISt
00BEKTOB
npodeccroHaNbHON
JIESITeIbHOCTH, Ha
OCHOBE
9KCIICPUMEHTATBHBIX
HUCCJIeIOBaHUM,
JTOITyCKast Psii OMTHOOK

XHUMHUYECKOT0 Mpoliecca
(stBITEHUS), XapaKTEPHOTO
UIsI 0OBEKTOB
podeCcCHOHANTBLHON
JIEATEILHOCTH, HAa OCHOBE
IKCICPUMCHTATBHBIX
HCCIIe0BaHUM, 10MyCcKast
HE3HAYMTEIILHEIE OIIMOKH

XHUMHUYECKOT0 Mpoliecca
(sBIIEHUS), XapaKTEPHOTO
I 0OBEKTOB
npodeCCUOHATBHOM
JIeITEeNIbHOCTH, HA OCHOBE
9KCIIEPUMEHTAIIbHBIX
UCCJICIOBAaHUM
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KAPTA

[Ipunoxenue 2

o0ecre4yeHHOCTH JUCHUILVIMHBI (MOAYJIsl) Y4eOHOM U y4eOHO-MeTOANYeCKOH JTUTepaTypoii

Jucnuniamaa Xumus HeTH 1 raza

Koz, crenuanbaocTs 21.05.06 HedrerazoBble TEXHUKA M TEXHOJIOTHH
HanpasneHnoctb

TexHomnorust 0ypeHus: HETSIHBIX U Ta30BBIX CKBAXKHH

Pa3paboTka u sKkcruryaTanus HeTSIHBIX U Ta30BBIX MECTOPOXKICHUN
MaructpanbHble TpPyOOIpOBOIbI M ra30HEe()TEXpaHUITHILA

Maiussl 1 060pyAoBaHHEe HEPTAHBIX U Ta30BbIX IPOMBICIIOB

ObecneueHH
KonTuareHnt OCTh Hammuane
Komnaects
Ne Hasganue y4e6HOT0, yueOHO-METOIUUECKOTO o 00y4JaromuXcsi, |00yYaOUIUXC | 3IEKTPOHHOT
n/ H3IaHMS, HCTIONB3YIOIIIX a1 0 BapuaHTa B
IK3EMILISP .
I aBTOp, U34ATENBCTBO, BUI U3AAHUS, TOJ U3LAHUS o8 B BUK YKa3aHHYIO JIATEpaTypOn 9BC
JIMTEPATyPy : (+/-)
%
AmxunsauHa, Ceetnana [leTpoBHa.
Xumust HepTH U Taza y4eOHO-METOIMUECKOe
mocobue / C. Il. Smxkwnsauuaa ; YITY. - Vxra : N
1 Vrry,2016.-95¢. : opP 30 100 +
http://lib.ugtu.net/book/26542
OP — »JexkTpoHHBIM pecypc IS aBTOpP. TMOJB30BaTENied JOCTYNEH dYepe3 OJIEKTPOHHBIN

Katanor/DnekTpoHHyto oubdiaunorexy TUY http://webirbis.tsogu.ru/
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