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1. Ileau 1 3272491 OCBOCHUS JUCIHILIHHBI

Llenp TUCHUILINHEL.
- (opMupoBaHue y 00y4arOIMUXCs TEOPETHIECCKHUX M TIPAKTHYECKHX OCHOB XHMHHU;
- O3HAKOMJICHHE OO0ydarommxcs ¢ (opMaMyd NPUMEHEHUS XUMHUYECKHX 3aKOHOB W IPOIECCOB B
He(Tera3oBoi OTpaciu.

3amaun JUCLUILINHEGL.

® [IPUBUTH OOYYAIOMIMMCS HAyYHOE IMPEJCTaBICHUE O CTPOCHUHU BEIIECTB MU XUMHYECKUX
mporeccax, MpoTeKaIuX Ha 00beKTax NpodeccuoHaNbHON 1eATeIbHOCTH,

e arh OOYYarOIIUMCS COBPEMEHHOE IPEJCTaBIEHHE O KIAacCHU(PUKAINU XUMHYECKUX
IIPOLIECCOB, PEAIM3YIOLIUXCS B HE(PTEra30B0OM OTpaciy;

e O3HAKOMHUTH OOYyYAIOUIMXCA C OCHOBAMH ONpE/EICHHE XapaKTCPHCTHK XHMHYECKOTO
nporecca WiH SBICHHUS, XapaKTePHOTOo ISl 00bEKTOB MPO(ECCHOHATIBHON e TeNFHOCTH;

® O3HAKOMUTH OOYYAIOIIUXCS C OCHOBAMH 3KCIIEPHMEHTAIBHBIX HCCIICIOBAHUI XapaKTePHCTHK
BEIIECTB M XHMHYECKHX IIPOIECCOB, BCTPEHUAIOMMXCS Ha 00BEKTaXx NpodhecCHOHATBHOM
JEATeITLHOCTH.

2. Mecto mucunnmiimabl B crpykrype OIIOII BO

I[I/ICI_II/IHJ'II/IHB. «XUMHUA» OTHOCHUTCS K JUCHUITIIMHAM o0s3arenpHOl yacTu bioka 1 yqe6Hor0
Ij1aHa.
HGO6XO)II/IMBIMI/I YCIIOBUAMHU IJII OCBOCHUA JUCHUIIIIMHBI SABJIAKOTCA:

3HaHUe:

- TEOPETHYECKUX OCHOB CTPOEHHUS BEIIECTBA U OCHOBHBIX 3aKOHOMEPHOCTEH MpPOTEKaHUs
XUMHUYECKHX MPOLIECCOB,

- METO/Ibl XUMUYECKOTO UCCIIEI0BAaHUS BEIIECTB U UX MTPEBPALICHHUS.

YMeHUSsI:

- IPOTrHO3UPOBATH MPOTCKAHUEC XUMHUUYCCKUX peaKuMﬁ " IPpOBOJUTH PACUCTHI HA KX OCHOBC,
- pa6OTaTB C XUMHUYCCKHUMHU pCarcHTaMu C YUCTOM TCXHUKU 0C30ITaCHOCTH.
BJIa/ICHHE:

- CIIEMAIBHOW XMMUYECKON TEPMHUHOJIOTHEH,
- HaBBIKaMU HAIIMCAHMs XMMHUUYECKUX YPAaBHEHUH U pacuyera 110 HUM;
- HaBbIKaMU pabOThI C XUMUYECKUMU peareHTaMu, Mocy10il 1 000pyJ0BaHUEM.

CopepxaHve AMCUMILIMHBI  SBJSETCS  JIOTMUYECKMM IPOAODKEHHEM  COIEpKaHUS
JAUCUUIITHHBL XUMUS (IIKOJIBHOTO YPOBHSI) M CIYXKUT OCHOBOH JJIi OCBOCHHUS TUCIUTLIHH:
«besomnacHoCcTh KU3ZHEIEATEIILHOCTIY, «MarepuanoBeneHue u TEXHOJIOTUs
KOHCTPYKLIMOHHBIX MaTepHaIOBY», « XUMUS HEPTH U ra3an, « IKOJIOTUS.

3. Pe3yabTarhl 00y4yeHHs MO THCHUIIIHHE

[Iporecc n3ydenns: TMCIUIUIMHBI HAMpaBiieH Ha (OPMUPOBAHUE CICAYIOMNUX KOMITETCHIIUMN:



Tabauua 3.1

KOIL 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Kox 1 HanmeHOBaHNE UHANKATOPA
JIOCTHYKEHUS! KOMIIETCHIIUU (I/IZ[K)1

Kon 1 HanmeHoBaHue pe3ynbTara
00y4eHHsl N0 AUCHUILTHHE (MOYIIIO)

YK-1
Croco0eH oCyLIeCTBIATh
KPUTHYCCKHI aHaIN3
NpOOJIEMHBIX CHTYalUi Ha
OCHOBE CUCTEMHOT'O
MOAXO0/a,BbIpadaThIBaTh
CTpaTeruo AecTBuit

YK-1.1. AHanusupyer npoOJIEMHYIO
CHUTyaIMIO (3a/1a4y) U BBIACISICT ¢¢ 0a30BbIC
COCTaBJIAIONINE.

VK-1.2. PaccmarpuBaet pa3IuyHbIe
BapUaHThl PEHICHUS] MPOOJIEMHON CHUTYyaINH
(3amaum), pa3pabaTBHIBACT alTOPUTMBI UX
peanu3aIym.

VK-1.3. Onpenensier Hu
MPAaKTHYECKUE TOCIEICTBHS
peleHui 3a1aun.

VK-1.4. OcymecTBiseT CHCTEMaTH3AIIIO

OLICHUBACT
BO3MOXHBIX

uHpopManuMK  pa3NMYHBIX ~ TUOOB  JUIA
aHaJM3a NPOOJIEMHBIX CUTYaIIHH.
VK-1.5. BripabateiBaet CTPATErHI0

JNEUCTBUH U1 TIOCTPOCHHS AITOPUTMOB
peLIeHNs TOCTaBJICHHBIX 3a/1a4.

VYK-1.6. Ilporpammupyer pa3paboTaHHEIC
QITOPUTMBI M KPUTHYECKH aHAJIM3HPYET
TIOJTy4eHHBIE Pe3yIbTaThl.

(YK-1.1. 3.1.1) 3HaTh OCHOBHbIC
3aKOHBI XUMHH, JIS)KAIHE B OCHOBE
MPUPOJTHBIX U TEXHOTCHHBIX ITPOIIECCOB.
(YK-1.2. 3.1.1) ) 3HaTh METOUKH
pa3paboTKH CTpaTeruu ACHCTBHUH IS
BBISBJICHUS U PELICHUS POOIEMHBIX
CUTyalun
(YK-1.3. 3.1.1)
HOCIIEI0OBATENHLHOTO MIPOBEICHUS
XUMHUYECKHX MIPOLIECCOB B
HedTerazoBoii orpaciu

(YK-1.4. 3.1.1) 3nars MeToIbI
CHCTEMHOI'0 ¥ KPUTHYECKOTO aHaJIHN3a

3HaTh  NPUHIAIBI

(YK-1.1. V.1.1) YMmeTh aHaIU3UPOBATh
3aKOHOMEPHOCTH TEXHOJIOTUIECKUX
NPOLIECCOB HAa OCHOBE IOJYYEHHBIX
3HAaHUH 10 XUMHH, IPUMEHITH UX IPH
MPOBEACHUN KOHTPOJISA, TEXHUIECKOTO
COTIPOBOXKICHUS W yIpaBICHHA
TEXHOJIOTHYECKAMH  TIpoleccaMu B
OTpaciy.

(YK-1.2. V.1.1) Y™MeTb IpUMEHSATH
METOJIMKH Pa3pabOTKU CTpaTeruu
JIEUCTBUH JIs1 BBIABJICHUS U PELLIECHUS
NpoOJIEMHBIX CUTYaluit

(YK-1.3. ¥V.1.1) Ymetb
MOCJIE/I0OBATENILHO POBOJIUTH
XAMHUYECKHE TIPOIIeCCH B He(pTera3oBoi
oTpaciu

(YK-14.V.1.1) YMeTh NIpUMEHSATH
METOJHMKH CUCTEMHOT0 TIOAXO0/Ia H
KPUTHIECCKOTO aHAIH3a B IPOOIEMHBIX
CUTYAITHIX

(VK-1.1. B.1.1) BnageTs OCHOBHBIMH
METOJ[aM{ HCCIICIOBAHMUS, pacueTa U
aHaTn3a PU3UKO-XUMHUYECKUX CUCTEM.
(YK-1.2. B.1.1) BiasieTh METOJUKAMHU
pa3paboOTKU CTpaTErnu JEHCTBUMA JIs
BBISIBJICHUSI X PEIICHUS MPOOJIEMHBIX
cutyanui

(YK-1.3. B.1.1) BiageTs HaBbIKAMH
MOCJIEIOBATEIEHOTO MIPOBEACHUS
XAMHUYECKHX MPOIECCOB B
He(Tera3zoBoil oTpaciu

(YK-1.4. B.1.1) BiasieTh METOIUKAMU
CHUCTEMHOT'0 TIOJX0JIa 1 KPUTHUYECKOTO
aHaIN3a B MPOOJIEMHBIX CUTYAIHSIX

VK-2. Cnocoben
VIIPaBJIATH IPOCKTOM Ha BCEX
JTanax ero KU3HEHHOro LUKIa

VK-2.1. ®opmynupyeT B paMmKax
ITOCTaBJIEHHOHN IIeTTN TPOEKTa COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 33124, 00€CTICYNBAIOIINX
ee noctkeHue. OmpenernseT oXXKunaeMple
Ppe3yJbTaThl PELICHHs BbIACICHHBIX 3a/1a4
VK-2.2. TIpoexkTupyet peueHue
KOHKPETHOH 3aJlauyl IIPOEKTa, BEIOMpast
OIITHUMAJIBHBIH CIIOCO0 €€ PeIIeHHUsI, UCXOIS
13 IeHCTBYIOMINX NPABOBBIX HOPM U
HMEIOLINXCSl PECYPCOB M OTPaHUYCHUH
YK-2.3. Peniaetr KOHKpETHbIE 3a7a4n

(YK-2.1.3.1.1)

3HaTh OCHOBHBIE Pa3pabOTKH,
peanu3anyy ¥ yIpaBiIeHUs QU3UKO-
XMMHWYECKHMH TIPOLIECCAMU Ha OCHOBE
TIOJTYYCHHBIX 3HAHWUM 10 XUMUH.
(YK-2.2.33.1.1)

3HAaTh NPUHLUIBI IPOBEACHUS
XMMHYECKHX MPOLECCOB C yUETOM
HMEIOIINXCS PECYPCOB H C
cO0MI0I€HNEM TEXHUKH 0€30I1aCHOCTH.
(YK-2.3.31) 3uathb

!B coorsercruu ¢ OTIOI BO.




MPOCKTA 3a4BJICHHOI'O Ka4€CTBA U 3a
YCTaHOBJICHHOC BpeMs

METOAbI pa3pa60TKH " peain3aluu
IIOCTaBJICHHOM KOHerTHOﬁ 3aga4u.

(YK-2.1. ¥.1.1) YMeTh npOBOANTD
XUMHYECKHE ITPOLECCHI IS
JOCTHIKEHUS TIOCTaBJICHHOM 1IeNH, C
Y4ETOM HMEIOLIUXCS PECyPCoB,
coOro1asi TEXHUKY 0€3011acHOCTH.
(YK-2.2. ¥.1.1) YMeTh IpOBOINTD
XUMHYECKHE ITPOLECCHI IS
JIOCTHIKEHUSI TOCTABJICHHOH LIeNH, C
Y4ETOM HMMEIOLIUXCS PECYPCOB,
co0JI0/1as1 TEXHUKY 0€30MacHOCTH.
(YK-2.3. ¥.1.1) YMeTh NpHMEHSTh
METO/IBI 110 peaIn3aliy OCTABICHHOM
KOHKpETHOH 3aJ1auu

(YK-2.1.B.1.1)

Brnaners npakTHUECKMMHU HaBBIKAMHE
MPOBEICHUSI XUMUYECKHX MTPOIIECCOB
IS JOCTHKEHMS IIOCTABJIEHHOM LIENIH C
YYETOM HMEIOIUXCS PECYPCOB,
co0Iro1asi TEXHUKY 0€3011acHOCTH.
(YK-2.2. B.1.1) Bnanerts
MPAaKTUYCCKUMHU HABBIKAMHY MTPOBEACHHUS
XMUMHUYECKHX MPOIECCOB JIIS
IOCTH)KEHHUS TIOCTABIIEHHOM LIEIIH C
Y4ETOM HMEIOIIUXCSI PECYPCOB,
co0JTr0/1as1 TEXHUKY O€30MacHOCTH.
(YK-2.3. B.1.1) Bnanets MeTogamMu 1o
pa3paboTKe U pearu3auu
MOCTABJICHHON KOHKPETHOM 3a/1a4u.

OIIK-4. Cnocoben
HCIOJIb30BaTh PallMOHAJIbHbIE
METO/1bl MOJIETMPOBAHUI
MPOLECCOB NPUPOJAHBIX H
TCXHHUYCCKUX CHUCTEM,
CIIIOIIHBIX U pa311eneHHHx
cpel, Te0JIOTHYECKOM Cpeibl,
MaccHUBa TOPHBIX MOPO/T

OIIK-4.1.Mcriomne3yeT OCHOBHBIE CIIOCOOBI H
METOJbl ~ MaTeMaTH4eCKOro0  ONMHCAaHUs
€CTECTBEHHO  HAYYHBIX  SIBICHHMH W
NIPOLIECCOB,  NPUMEHSIEMBIX B  paMKax
Pa3JINYHBIX BUJIOB AEATEIHLHOCTH
OIIK-4.2.ITpumensier JIOTHYECKOe
moctpoeHne obpabaTeiBaeMOi HHPOPMALINH
0 TMpoleccax H SBJIGHUSIX C  IEJbI0
oIpezieIeHls: HanboJiee TOYHOTO METO/Ia X
OIIMCaHUs

OIIK-4.3.001amaeT HaBBIKAMHA OOPA3HOTO
MBIIIJIEHUS] 1 MHTEPIIPETaly JaHHBIX

(OIIK 4.1.31) 3Hatp

MIPUHITUITE] IPAMCHEHHS
MaTEeMAaTHIECKOTO amnmapara s
pacyeToB ¥ MPOTHO3UPOBAHHUS
XUMHUYECKUX NPOLECCOB, TPUMEHACMBIX
B He(Tera3ono0bIBaroIIeil 0Tpacu.
(OIIK 4.2.31) 3unatb

crnocoObl 06paboTKH
OKCIICPUMEHTAJIBHBIX JaHHBIX C LEJIBIO
BEISIBIICHUSI ONITUMANIBHBIX YCIIOBHIMA
MPOBEACHUSI XUMIUYECKOTO U
TEXHOJIOTHIECKOTO

MIPOIIECCOB

(OIIK 4.3.31) 3HaTh OCHOBHBIC
MIPUHIUITEI B 0071aCTH HHTEPIIPETAIIH
OKCIICPUMEHTAJIBHBIX JTAHHBIX.

(OIIK 4.1.Y1) Ymerts:

MIPOBOJIUTH PacueThl HEOOXOIUMBIX
HapaMeTpOB AJIsl OCYIIECTBICHHS
XUMHUYECKUX MIPOIECCOB B
HedTera3zoBoii oTpaciu

(OIIK 4.2.31) 3Hath

cnoco6b1 00paboTKN
9KCHIEPUMEHTAIBHBIX JaHHBIX C LIEJBIO
BBISIBJICHHUSI ONITUMAJIBHBIX YCIOBHI
MIPOBEJICHUS] XUMHUUECKOTO 1
TEXHOJIOTUYECKOTO

mporeccoB (OIIK 4.3.Y1) YmeTs
HHTEPIPETHPOBATH NOJIyYECHHBIE
9KCIIEPHMEHTAIBHBIC IaHHBIC

(OIIK 4.1.B1)

Bnagets

HaBBIKaMU pacyeTa HEO0OXOIUMBIX
TapaMeTpoB IS OCYIICCTBICHUS




XMMHUYECKHX MPOLIECCOB B
HedTerazoBoii 0Tpaciy.

(OIIK 4.2.B1) Brnagetp HaBbIKaMu
JIOTUYECKOT0 MOCTPOCHUSI U
BU3yaIH3aIl1 TOJyYCHHON
HHPOPMALINH O TIPOTEKAHIH
XUMHUYECKHX TIPOIECCOB.

(OIIK 4.3.B1) Brnagetp HaBbIKaMu
00pa3HOro MBIIUICHUS U
MHTEPIPETANUH JaHHBIX (PU3HKO-
XMMHUYECKHX MPOLIECCOB

4, O0beM IUCHHUIIINHBI

OO0mmi 00beEM AUCHUILUIMHLL COCTABIISIET 3ayeTHRIX enunun, 180 Y4acoB.
Tabnuua 4.1.
AyIUTOpHBIE 3aHATHSI/KOHTAaKTHasl padorTa,
®opma
dopma Kypc/ qac. CamocrosTensHas .
MPOMEKYTOYHOM
00yueHHUsS ceMecTp Ipaktuueckue | JlaboparopHsie pabora, 4ac.
Jlextn aTTECTAINH
3aHATHS 3aHATHS
1/1 18 - 18 36 3a4eT
OqHad 1/2 18 - 34 29 9K3aMeH
2/3 6 - 6 56 3a4eT
3a09Has
2/4 4 - 6 89 9K3aMeH
5. CTpyKTypa M coJep:KaHue JUCHUININHBI
5.1. CTpykTypa IUCLHUIUIMHBIL.
ouHas ¢popma o0ydenusi (OPO)
Tabmmma 5.1.1
C AyIUTOPHBIE 3aHATHS,
No TPYKTYPa AHCIHILTHHET yac. CPC, | Bcero, K K OLieHOYHbBIC
n/n Howmep Jac. qac. onnA cperncTea
HaunmenoBanue pasaena JL IIp. JIab.
pasaena
1 cemecTp
Tecr,
[peJICTaBICHUE
CrpoeHue BelecTBa. YK-1, pe3yIbTaToB
1 1 Ilepuoauunas cucrema J.1. 3 4 10 17 YK-2, nabopaTopHOA
MeHnneneeBa OIIK-4 paboTsI,
WHIMBUYABH
o¢ 3aJaHue
Tecr,
npe/ICTaBIeHHE
O061re 3aKOHOMEPHOCTH YK-1, pe3yapTaToOB
2 2 MIPOTEKAHUS XUMHUYECKUX 5 6 10 21 YK-2, 71ab0paTOPHOMA
IIPOLIECCOB OIIK-4 paboTsl,
WHJIMBUYaJIbH
oe 3aJaHue
Tecr,
PacTBOpb U APyTHE VK-1, MIpEACTaBICHUE
3 3 10 8 16 34 YK-2, pe3ynbTaToB
JIMCTICPCHBIC CUCTEMBI OIIK-4 HaGopaTopHoii
paboThl,




WHIIUBHyaIbH
o€ 3a/1aHne
YK-1, Tect
4 | 3auer - - - - - YK-2,
OIIK-4
Hroro 3a 1 cemectp 18 - 18 36 72
2 cemecTp
Tecr,
IPEe/ICTaBICHUE
DIEeKTPOXUMUIECKHE YKL PE3YIIbTATOR
5 |4 npotteccs! 6 - 16 8 30 YK-2, nabopaTopHO
OIIK-4 paboThl,
WHIIUBHyaIbH
o€ 3a/1aHne
Tecr,
Npe/ICTaBICHUE
XuMUsL OpraHUYECKUX YKL DESYIIbTATOB
6 |5 S 6 - 8 7 21 YK-2, n1ab0paTOPHOA
OIIK-4 paboTHl,
WHIUBHUyaJIbH
o€ 3a/1aHne
Tecr,
MpEe/ICTaBIICHHUE
BrIcokoMOIeKyIsIpHBIE YKL, PESYIILTATOR
7 |6 JES—— 3 - 4 7 14 YK-2, nabopaTopHOi
OIIK-4 paborThl,
WHIIUBHyaIbH
o€ 3a/1aHne
Tecr,
Npe/ICTaBICHUE
OCHOBBI XUMHUYECKOTO U YK-1, pe3yJbTaToB
8 |7 (M3UKO-XUMHUIECKOTO 3 - 6 7 16 YK-2, nabopaTopHO
aHaIM3a OIIK-4 paboTHI,
WHJIUBHTyaJIbH
o€ 3a/1aHne
VK-1, DK3aMeHaIoOH
9 DK3aMeH 27 27 VK-2, HBIE BOTIPOCHI U
OIIK-4 3alaHus
Hroro 3a 2 cemectp 18 - 34 56 108
Uroro: | 36 - 52 92 180
3a04Has ¢popma o0ydenust (3PO)
Tabmuma 5.1.2
C AyZIUTOpHBIE 3aHATUS,
No TPYKTYPa AHCIHILITHHDL yac. CPC, | Bcero, OLieHOYHbBIC
wn | Howmep Jac. Jac. Kon MK CpezcTBa
HaumenoBanue paznena JL IIp. JIab.
pasnena
3 cemecTp
Tecr,
Ipe/ICTaBIICHUE
CrpoeHue BelecTsa. YK-1, pe3ynbTaToB
1 1 Ilepuoauunas cucrema J.1. - 14 14 YK-2, nabopaTopHO
MeHnneneeesa OIIK-4 paboTsI,
KOHTPOJIbHAsSI
pabora
Tecr,
OOmme 3aKOHOMEPHOCTH VK-1, MpeICTaBICHHE
2 2 MIPOTEKAHUS XUMHUYECKUX 2 - 2 20 24 VK-2, pe3yabTaToOB
TIPOIIECCOB OIIK-4 nabopaTtopHoOi
paboTHI,




KOHTPOJIbHAsI
paboTa
Tecr,
IPE/ICTaBICHUE
PactBopsl u npyrue YK-1, pe3ynbTaToOB
313 JCTIEPCHBIE CHCTEMbI 4 i 4 22 30 YK-2, 1mabopaTopHOi
OIIK-4 paboTsl,
KOHTPOJIbHAS
pabota
VK-1, Tect
4 | 3auer - - - 4 4 VK-2,
OIIK-4
Hroro 3a 3 cemectp 6 - 6 60 72
ceMecTp
Tecr,
Npe/ICTaBICHUE
DJIeKTPOXUMHYECKHE YK-1, pe3ynbTaToB
> |4 HPOLIECCH 1 - 2 24 27 VK-2, nabopaTopHoii
OIIK-4 paboTHl,
KOHTPOJIbHAS
pabota
Tecr,
MpEe/ICTaBIICHHUE
XuUMHSL OpraHUYECKUX YK-1, pe3ypTaTOB
6 15 coeqUHenHi 1 - 2 24 27 VK-2, 1abopaToOpHO
OIIK-4 paborThl,
KOHTpOJIbHAsI
paboTa
Tecr,
Npe/ICTaBICHUE
BrICOKOMOTIEKYIApHBIE YK-1, pe3yabTaTOB
7|6 e — 1 - 1 21 23 YK-2, n1abopaTopHO
OIIK-4 paboTHI,
KOHTPOJIbHAS
pabota
Tecr,
OCHOBBI XUMHUYECKOT'O U VK-1, TpeICTaBIIeHIHE
8 |7 (M3UKO-XUMHUIECKOTO 1 - 1 20 22 YK-2, pe3yIbTaToOB
aHaM3a OIIK-4 nabopaTopHOH
paboThI
VK-1, DK3aMeHaIHOH
9 | Sxsamen 9 9 VK-2, HbIE BOMPOCHI U
OIIK-4 3a/laHus
Htoro 3a 4 cemectp 4 - 6 98 108
Hroro: | 10 - 12 158 180

5.2. ConepxaHue TUCUUTLIIAHBI .

5.2.1. Coneprxanue pa3enaoB AUCHUIUIMHBL (IUAAKTUYECKUE EUHULIBI).

Paznen 1. «Cmpoenue sewgecmaa. Ilepuoouunas cucmema /1. M. Menoeneesa.

Crpoenue aroma. DNeKTpOHHBIE U Tpaduueckue (opMysabl XUMHYECKHX 3ieMeHTOB. Ilepromuueckuit
3akoH J[.MI. MenneneeBa. 3mMeHeHME CBOMCTB XUMMUYECKHX OJJIEMEHTOB B IpyNmax M IEPHOJAX.
Xumuueckas CBsi3b B MOJIEKYJIaX: KOBAIECHTHAs HENOJIPHAs, KOBAJICHTHAsl NOJIsIpHasA, HOHHas. CTpoeHue
MEKMOJIEKYIISIPHOTO
BOJIOpOJHAs cBsA3b). Kitaccudukarys HeOpraHuuecKux COeTMHEHHH 110 COCTaBY U CBOMCTBAM.

MOJIEKYIL.

Paznen 2. «061/14146 3AKOHOMeEPHOCMU NPOMEKAHUS XUMUUECKUX NPOUECCo8).

MexmornekysipHoe

B3alMOJIEHiCTBUE

(BuIIBI

B3aMOJICHCTBHS,

OHepreruueckrue dPQPEeKThl XUMUYECKUX peakiuil. BHyTpeHHssa sHeprust u sHTanbnus. IlepBoe Havyano
TepMOMHAMUKHU. 3akoH ['ecca m ero cieAacTBus. DHTpomnus, dHeprus ['m60ca W UX W3MEHEHHUS TpH
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XMMHYECKHUX TIpoIeccax. YCJIOBUSA TMPOTEKAHUS XUMHUYECKUX peakuuil. Bropoe Haudanmo
TepMOAMHAMUKHU. [loHATHE CKOpOCTM XMMHYECKOW peakuuu. (DakTophl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON peaklMK: IPUpoJa U KOHLIEHTPALUs pearupyroliruX BEIIECTB. 3aKOH JIEUCTBYIOIIMNX Macc
B TOMOIE€HHOW W TE€TEpOreHHOM cucTeMe. BiusHue temmepaTypbl Ha CKOpocTh peakuuu. [IpaBuio
Bant-T'opda. DHeprus aktuBamuu. BnmsiHue katanusatopa Ha CKOpPOCTh peaknuu. KoHcTtanTa
XMMHAYECKOTO PaBHOBECHS, €€ BBIBOJ W (pu3MuecKuil cMbici. CMeleHne XMMUYECKOrO paBHOBECHS.
[Tpunmun Jle [laTense.

Paznen 3. «Pacmeopwi u Opyeue oucnepcuvie cucmemboiy.

HctunaHbIE pacTBOpbl. XuMmudeckas Teopusi pactBopoB JI. M. MengeneeBa. CrocoObl BbeIpakeHUS
KOHIIEHTpAllMU: MaccoBasi, o0ObeMHasi, Oe3pasmepHas. PactBopbl HeanekTponutoB. [lepBblii U BTOpOI
3akoHbI Payns. SIBinenue ocmoca. OcMoTHueckoe naBiicHre, ypaBaenue Bant-I'odda.

CoBpeMeHHasi Teopusi AIEKTPOIUTHYECKON auccouranuu. CTeneHb 3JIeKTPOIUTHUECKON TUCCOIMAIINY.
Cnalble ¥ CHJIBHBIC AJIEKTPOJMTHI. JMcconuanusi KUCiIoT, OCHOBaHUHM W cojiel B Bojae. MloHOOOMEeHHbIE
peakuuu.

Honneie npousseaeHne Boibl. Bogopoansiil mokaszarens pH.

I'aaponus coneit. Koncranrta ruaponmnsa. 3aBUCUMOCTh KOHCTAHTBI THIIPOJIM3a OT MPUPOJBI COJIH,
TEeMIIEpaTyphl Mpoliecca, pa3daBIeHuUsI.

JlucriepcHble cucTeMbl M uX Kiaccudukaiws. [loBepxHocTHBIC siBiieHHs. CBOOOHAS MOBEPXHOCTHAS
sneprusi. CopOuust. Bumsr copOiuu: ancopoumsi, abcopOmmst 1 xemocopouwmsi. Komionaasie pacTBOpBHL.
Knaccuukanuss KOJJIOWAHBIX CHUCTEM. MeETOnbl TOJIyY4eHHs] KOJUIOMIHBIX cucrteM. CTpoeHue
KOHHOHI{HOﬁ HaCTHUILIbI-MHUIICIIIIBI. YcTonuuBOCTE U Koaryjisnus KOJJIOUIHBIX CUCTEM. Kuneruyeckas n
arperaTMBHas yCTOMYMBOCTh KOJUIOWIHBIX cucTeM. CKpbiTas W siBHas koarymsmus. [lopor
KoaryJjdanuu. HGHTI/I?;aIII/I?I.

Paznen 4. «Onexmpoxumuueckue npoyeccoi».

[loHsTHE OKMCIUTENBHO-BOCCTAHOBUTENIBbHBIE peakiui. CteneHb okucnenus. [IpaBuiio onpenenenus
CTENIEHN OKuClIeHWsA. Baxknelimme okuciutend, BoccraHoBuTend. (CocTaBieHHMs — ypaBHEHMM
OKHCIIUTENIbHO-BOCCTAaHOBUTENBHBIX TpoueccoB. OmpeneneHue, KiacCuUKAMS 3IEKTPOXUMUYECKUX
MPOLIECCOB. DNIEKTPOXUMHUYECKUE TMOTEHIMAIbl METAUIOB U (DAKTOphI, BIUSIONIME HAa HMX BEIMUYHHY.
[lonsiTHie 0 cTaHgapTHRIX MOoTeHIManax. HopManbHbIl BOZOPOIHBIN AIEKTPOI. DIEKTPOXUMHUUECKUN P
HOPMAJIBHBIX MOTeHUManoB. [anbBaHuueckuil aseMeHT. [lonstme anonm u karon. Ilpowmeccsl,
MIPOTEKAOIIME HA aHOJIE U KaToj/ie. DJIEKTPOIBIKYIAsl CUJIAa TalbBAHUUECKOIO 3JIeMEHTa. Y paBHEHUE
Hepucra. Kopposus metaninos. Buasl koppo3uu MeTaIoB. MeTOAbI 3alllUThl METAJIIOB OT KOPPO3HH.
DNEeKTPOJIN3 pacTBOPOB M paciuiaBoB cojieil. [loHaTHe U CYITHOCTH MpoIiecca IEKTPosin3a. AHOTHBIC
U KaTOJHbIE npolecchl. 3akoHbl Papanes.

Paznen 5. «Xumus opeanuueckux coeouneruii».

CrpoeHne OpraHm4yecKux coelMHeHHH. Teopus CTpOeHMs OpPraHM4YecKMX coeauHeHuid A.M.
Bytneposa. I'omonorn m wum3omepsl. Krnaccudukaiuss 1 HOMEHKIATypa OPraHHMYECKUX COSIUHEHHI.
VYrneBogopoasl (00mIast XapakTepUCTHKA, TpeeibHble, ATUJICHOBBIC, JUCHOBBIC, AallCTUIICHOBBIC,
apomathdeckre  yrieBogopoxanl),  Kucmopoacomepkaiume — opraHMdeckwe — BemmiectBa  (oOmias
XapaKTepPUCTHUKA, CIIUPTHI, IPOCThIE FPUPHI, (PEHOIBI, ATBAETUAbI U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX
MIPOU3BOJIHEIE).

Paznen 6. «Bvicokomonexynapuvie coeOunenusy.

Bbicokomouiexynsipablie coequHenus. OcHoBHbIe MoHATUS. CTpoeHue nonumepos. Kinaccudukarus
Y HOMEHKJIaTypa nmoaumepoB. [lonmydeHune nonuMepoB peakuyen MoJIuMepr3alii U MOJIUKOHICHCALUEH.
OU3NKO-XUMHYECKHE CBOMCTBA MOMMepoB. [[puMenenue.

Pasnen 7. «Ochosbl xumuuecko2o u u3uKo-xumuuecko2o aHanu3ay

KauectBendniii xumuueckui agamn3. KommuecTBEHHBIM aHAIN3. XUMHUYECKUE METOLI aHaimu3a. PUu3nko-
XUMHUYCCKHUEC MCTOAbBI U (I)I/IBI/I‘-IGCKI/IC MCTOBI.



5.2.2. ConeprkaHue JUCUUTUTMHBI TI0 BUIaM y4eOHBIX 3aHITHH.

JleKImoHHbIE 3aHATHSA

Tabmuma 5.2.1

Ne Howmep paznena O0Obem, gac. T
n/n JMCIUIIMHBI 00 | 300 | 0300 eMa JeKtuH
1 cemectp
1 1 3 Crpoenne Bemecta. [lepromanas cuctema J1.11. Menneneeera
2 2 5 2 O0mye 3aKOHOMEPHOCTH NMPOTEKAHMSI XUMUYECKHAX TIPOIIECCOB
3 3 10 4 PacTBOpHI 1 ApyTHE TUCTICPCHBIE CHCTEMBI
Hroro: 18 6
2 cemecTp
4 4 6 1 ONEeKTPOXUMHIECKHE MPOLIECCHI
5 5 6 1 XuMus OpraHugecKUX COSIMHEHUH
6 6 3 1 BbICOKOMOJIEKYIISIPHBIC COSTMHEHHUS
7 7 3 1 OCHOBBI XUMHYECKOTO W (PH3HKO-XIMHUYECKOTO aHAIN3a
Hroro: 18 4
IIpakTryecKkue 3aHATHA
[IpakTuueckue 3aHsITUST Y4eOHBIM TJIAHOM HE MPETyCMOTPEHBI.
JlabopaTopHbie padoThI
Tabmuma 5.2.2
Ne Homep pasnena ObneM, gac. HanmenoBanue nmaboparo 1 pab
n/m JUCIUTIINHBI (0]0]0) | 300 | 0300 PATOPHOM paboThl
1 cemectp
1 1 4 Knavccm HEOpraHuyecKux coenuHeHui. [lomyuenue u
CBOJCTBA.
2 2 2 Onpesienenne TeroBbIX YPHEeKTOB XMMUYECKHX POLIECCOB
3 2 4 2 XUMHUYECKAsl KUHETHKA U PABHOBECHE
4 3 2 2 CBOIiCTBa paCTBOPOB AIIEKTPOJIUTOB.
5 3 2 T'uapomnms coneid.
6 3 4 2 ITony4eHue 1 yCTOMUMBOCTb KOJUIOMHBIX pACTBOPOB
HUroro: 18 6
2 cemecTp
7 4 6 1 OKUCTIUTENTFHO — BOCCTAHOBUTEIILHBIC PEAKITHH.
8 4 4 1 ONEeKTPOXUMUYECKUE CBOMCTBA METAJUIOB. [ aTbBaHMYECKHI
JJIEMEHT.
9 4 4 1 Koppo3sust MetanioB. MeTo/1bl 3a11IUThl OT KOPPO3UH.
10 4 4 1 DJEeKTPOITH3.
11 5 6 1 Kiacchl opraHudeckux coeAMHEHNH
12 6 4 1 BbIicokoMOIeKyISIpHBIE COETMHEHUS
13 7 4 KagecTBeHHOE oIpezienieHNe KaTMOHOB Y aHHOHOB
14 7 4 Onpenenenne YKECTKOCTH BOJIBI METOJIOM
KOMILJIEKCOHOMETPUUYECKOTO THTPOBAHMUS
HUroro: 34 6
CamocrosiTesibHast padoTa CTy/AeHTa
Tabnuua 5.2.3
Ne Homep O06nbewM, yac.
n/ pasieia Tema Bug CPC
I HHCH;‘IMHH 0P0 | 300 | 0300
1 3 ceMeCTPhbI
1 | 1 10 14 - | Crpoenne Bemectsa. [lepuoanunas | Usyuenue
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cucrema J[.1. MenaeneeBa

TEOPETUUECKOrO
Marepuaa Io paszieiy,
COCTaBJICHHE OTYETA 110
nmabopaTopHOii pabore.

10

20

O0u1re 3aKOHOMEPHOCTH MPOTEKAHHS
XAMHYECKHX HPOIIECCOB

Nzyuenue
TEOPETHIECKOTO
Marepuana Io paszemy,
COCTaBJICHHE OTYETA MO
nmabopaTopHOii padore.

16

22

PaCTBOpLI " ApYyrue AUCICPCHBIC
CUCTCMBI

Wzyuenue
TEOPETHYECKOTO
MarepHana o pasieny,
COCTaBIICHHE OTYETA I10
nabopaTopHOIi pabore.

IlogroToBka Kk 3a4CTy

Hroro:

36

60

ceMecTphbl

24

SHCKTPOXI/IMI/I‘IGCKI/IG MponeccChl

W3yuenue
TEOPETUUECKOTO
Marepuana Io paszemy,
COCTaBJICHUE OTYETA MO
nmabopaTopHOii pabore.

24

XuMus OpraHi4eCcKuX COeTUHEHUH

Wzyuenue
TEOPETHYECKOTO
Marepuana o paszieny,
COCTaBJICHUE OTYETA MO
nabopaToOpHOIi pabore.

21

BrIicokoMOTIeKy ISIpHBIE COSANHEHNS

W3yuenue
TEOPETHYECKOTO
Marepuaa o paszieiy,
COCTaBIICHHE OTYETA IO
n1a00paTOpHOIL pabore.

20

OCHOBBI XUMHUYECKOTO 1 (1)I/ISI/IKO'
XUMHYCCKOro aHajii3a

N3yuenue
TEOPETHYECKOTO
Marepuaa Io paszeiy,
COCTaBJICHHE OTYETa MO
nmabopaTopHOii pabore.

9 4-7

27

HOI[FOTOBI(EI K OK3dMCHY

Hroro 3a 2
ceMecTp

56

98

5.2.3. [IlpenonaBaHue JIUCHUIUIMHBI BElECTCS C TMPUMEHEHHEeM CIEeAYIOIUX BHUAOB
00pa30BaTeIbHbIX TEXHOJIOTU:

- BU3YyaJIn3alnsa yqe6Hor0 MaTrcpualia B PowerPoint B AUAJIOrOBOM PEIKHUME (J'ICKI_II/IOHHLIe

3aHSTHS);

— pabota B MalbIX rpynnax (J1abopaTopHbie paboThI).

6. TemaTHKa KypcOBBIX padOT/IPOEKTOB
KypcoBbie paboThl/IpOeKThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHbI

7. KoHTpoJibHBIE padoThI
KonTtponbHble pabOThl MPEAYCMOTPEHBI yUE€OHBIM IUIAHOM Yy 3a049HOM (opmMBI 00y4deHUS B
TPEThEM H YETBEPTOM CEMECTPE.
7.1. MeTtonuueckne yka3aHus JUTsl BRITIOJTHEHUS KOHTPOJIBHBIX padoT.
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Llenb BBHIMONHEHUS KOHTPOJBHBIX PabOT — 3aKpelieHHe y OO0YYarolmuXcs TEOPETUYECKHX
3HAHUU U HpI/IOGpeTeHI/Ie MPAKTUYCCKUX HABBIKOB BBISIBJICHUSA U KJ'IaCCI/I(i)I/IKaLII/II/I XUMHUUYCCKUX IMPOLICCCOB,
OIMPEACICHUA XapPAKTCPUCTUK XUMHWYCCKUX MPOLCCCOB, XapaKTCPHBIX JJIA He(i)TCFa3OBOﬁ OTpaciiu.

B mpouecce u3yueHus: Kypca XUMHH CTYJIEHT JIOJKEH BBINOJIHUTH JBE KOHTPOJIbHBIE PaOOTHI.
Tabnuua BapuaHTOB 3adaHWi, HEOOXOIMMBIX MJISi BBIOJHEHHS, MPUBEIACHA B KOHIE KaXIOH
KOHTPOJBbHOW pabotThl. [lepBast u BTOpas KOHTPOJIbHBIE PabOTBI COJEPKAT MO BOCEMb 3aJaHUM,
COOTBETCTBYIOLIMX TeMaM y4eOHOTO Kypca IUCIUILTHHBI « X UMHUSD.

BrimonHenne KOHTPONBHONM paboThl 0OydYaIOMIMICSA JOJDKEH HAYMHATH C W3YYEHHS 3a/laHus,
METOJIMYECKUX YKa3aHUM K €€ BBIIOJHEHUIO, Kypca JIEKUMA U peKOMEHayeMon auTepaTypsl. llepen
pelieHreM HeoOXOAMMO TIIATEIbHO pa30o0paTh pelieHus: IPUMEPOB TUIIOBBIX 33/1a4, IPUBEIACHHBIX B
KOHTPOJBbHBIX paboTax, MO COOTBETCTBYIOIIEH Teme. PemieHus 3amau v OTBETHI Ha TEOPETUYECKUE
BOIIPOCHI JJOJKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAHBI.

B koH11e paboThI crieAyeT AaTh CIUCOK UCIIOIb30BAHHOM JINTEPATYPHI.

7.2. TemaTuKa KOHTPOJIbHBIX paboT.

Konrponbnas padora Nel cocTOMT M3 BOCBMM 3aJaHUi 1O TeMaM: KJIACChl HEOPIaHUYECKUX
COEJMHEHUH, SHEepreTuka XHUMHYECKHX MPOLECCOB (TEPMOXHMHUYECKHE pPACUYEThI), XMUMUYECKOE
CPOJICTBO, XHMMHYECKas KHMHETHKA, XMMHUYECKOE PaBHOBECHE, MOHHO — MOJIEKYJISIpHbIC (MOHHBIE)
peakuu oOMeHa, THIPOIIN3 COJIeH, KOJIJIOUAHBIE PACTBOPBHI.

KonrponpHas pabora Ne 2 cocToMT W3 BOCBMH 3aJaHM MO TEeMaM: OKHCIHTEIbHO —
BOCCTAHOBUTENIbHBIE PEAKLIUU, 3JIEKTPOJHBIE MOTEHUHUAIbl M AJIEKTPOABIKYIIUE CHIIbI, KOPPO3HS
METAJIJIOB, AJIEKTPOJIN3, KiIacCu(UKaIM 1 HOMEHKIJIaTypa OpraHUYeCKUX COETUHEHUM, YIIeBOA0pOIbl U
UX CBOMCTBA, KUCIOPOJICOAEPIKAIINE OPraHNUECKHE BEIIECTBA, TOJIUMEPHI.

8. OueHka pe3yJbTaTOB OCBOECHHS THCIUIIHHBI

8.1. Kputepuu oOlLleHUBaHUS CTENEHU TMOJTHOTHI M KauecTBAa OCBOCHHS KOMIICTEHIIMA B
COOTBETCTBHH C IIJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OIICHHUBAHHUS CTENEHH IMOJIHOTHI M KadyecTBa OCBOCHUS KOMIIETECHIIUI
oOydJaronuxcsi ouHOM, GopMbI 0O0yUeHHUsI peicTaBleHa B Tadyuie 8.1.

Tabnuna 8.1
1 cemectp
Ne n/nn ‘ Bunpsl MeponpusATHii B paMKax TEKYIIEro KOHTPOJIS ‘ KonnuectBo Oannon
1 Texkymias arrectanus
1 [IpencraBnenne pe3yabTaToB 1a00paTOPHON PaOOTHI 10
2 Pemenve nHaIuBHUTyaIbHBIX 3aJaHU 5
3 Tect no TeMe «Knacchl HEOPraHMUYECKUX COCTMHEHUI 10

HNTOT'O 3a nepByto TeKyIIyro aTTecTanuio | 25

2 TeKyIiasi aTTeCTaIHs

4 [IpencraBnenne pe3yabTaToB J1a00paTOPHON PaOOTHI 10
5 Pemenne nHIUBUIYanbHBIX 3aJaHUN 5
6 Tect o reme «Tepmonnuamuka. XuMudeckasi KHHETHKA 10

HNTOT'O 3a BTOpy!0 TEKyNyI0 arrecranuio | 25

3 Tekyuas aTTecTanus

7 [IpencraBnenne pe3yabTaToB 1a00paTOPHON PaOOTHI 10
8 Pemenve naaMBUIyanbHbIX 3aJaHUI 5
9 Tect o Teme «PacTBOpBI» 10
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10 Wroroseiii TecT 3a 1 cemecTp 25
HNTOTI'O 3a TpeThio Tekyuyto arrectanuio | 50
BCET'O | 100
Tect nns oOyuaronxcs, HabpaBmKMx MeHee 61 6ama o 100
pe3ysbTaTaM TEeKYIIEro KOHTPOJISI
2 cemecTp
Nen/m | Bupl MepornpusiTuii B paMKax TEKYIIEro KOHTPOJIS \ KonmvecTBo 6ayioB

1 Texymias arrecTanus

1 IIpencraBnenue pe3yabTaToB 1a00paTOPHON PaOOTHI 10
2 Pemenne nHuBUyanbHbIX 3aJaHUN 5)
3 TecT o TeMe «DIEKTPOXUMHUIECKUE TTPOLIECCHI» 10
NTOTI'O 3a nepByro TeKyuyr arrectanuio | 25
2 TeKyIlas aTTeCTalus
4 [IpencraBienue pe3yabTaToB 1a60PATOPHON PabOTHI 10
5 Pemenve nHaMBUIyaIbHBIX 3aIaHUI 5
6 Tect no Teme «Opranndeckue coenuHenuss 1 BMCy» 10
NTOI'O 3a BTOpyIO TEKYIIYIO aTTeCTaluIo | 25
3 TeKyIas aTTecTalus
7 [IpencraBienue pe3yabTaToB 1a60PATOPHON PabOTHI 10
8 Pemienve nHaMBUIyaIbHbIX 3aIaHUI 5
9 Tect o Teme «OCHOBBI XUMUYECKOTO U (PU3UKO- 10
XUMHYIECKOTO aHAJIA3a)
Wrorosslil TECT 3a 2 cemecTp 25
HNTOTI'O 3a TpeThio Tekymryro arrectanuio | 50
BCETI'O | 100
Tect nns o6yuaronuxcs, HabpaBMX MeHee 61 G6amta o 100

pe3yjibTaTaM TCKYIIECTO KOHTPOJIA

8.3. PelitmaroBsas cucrema OLCHUBaHWA CTCIICHU ITOJITHOTBI M Ka4€CTBA OCBOCHUA KOMHGTCHHI/Iﬁ

oOyuarouxcst 3a04Hoi (opMbl 00yUeHHs MpecTaBiieHa B Ta0nuie 8.2.

Tabnuna 8.2
Ner/m | Busl MeponpusTHii B paMKax TEKyIIEro KOHTPOIs | KonnyectBo 6ajiioB
3 cemecTp
1 ITpencraBneHue pe3ynbTaToB J1a00paTOPHOM pabOThI 0-20
2 Perrenne KOHTPOIBHOM PabOTHI 0-20
3 Penrenre nHIMBHIYaIbHBIX 33JIaHUN 0-20
4 HToroBhIif TECT 3a cemecTp 0-40
BCETO | 100
4 cemecTtp
5 [IpencrasieHre pe3yIbTaToOB JIAOOPATOPHOU PabOTHI 0-20
6 Perienne KOHTPOJIBbHOM paboOTHI 0-20
7 Pemenvie MHIUBUAYATBHBIX 3aIaHUN 0-20
8 WTOroBelii TECT 3a CEMECTP 0-40
BCET'O | 100

9. VYuedHo-MeToanueckoe u HHGPOPMALMOHHOE 00ecnedeHne TUCHUTIIUHBI

9.1. IlepeueHpb peKOMEHIyeMOM JINTEpaTyphl npeacTasiieH B [Ipunoxenun 2.

9.2. CoBpemennble mnpodeccuoHaIbHbIE 0a3bl JaHHBIX W HWH(POPMAIMOHHBIE CIPAaBOYHBIC
CHCTEMBI:
Coo0ctBennas moaHotekcToBas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/
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http://elib.tyuiu.ru/

— Hayuno-texandeckas 6ubmuoreka ®I'bOY BO PI'Y Hedtn um raza (HAY) um. .M.
I'yoxuna http://elib.gubkin.ru/

— Hayuno-Texuuueckas oudimoreka ®I'BOY BIIO YIHTYV http://bibl.rusoil.net

— Hayuno-texuuueckass Oubnuoreka DPI'BOY BIIO

TeXHUYECKUI yHHBepcuTe™ http://lib.ugtu.net/books

— baza JaHHBIX KOHCYJ'IBTaHT CTyacHTa

«ONEeKTpOHHAs

«YXTUHCKMH TOCYIapCTBEHHBIN

OnbIroTeKka TEXHUYECKOIO

BY3a»O00 «Ilomurexpecyperhttp://www.studentlibrary.ru

—  DJEeKTpOHHO-OMOIMOTEeYHAS

http://www.iprbookshop.ru/

— «M3parensctBo JJAHDB» http://e.lanbook.com
—  OBC www.biblio-online.ruy

—  «dnexTponnoe usnarenscTso FOPAUTY

— DnektpoHHO-OnOMoreunas cucremaelibrary OOO «PYH3b» http://elibrary.ru/

— DnektpoHHO-O0ubmoreunas cucreMaBOOK.ruOOO «KuoPyc menna»
https://www.book.ru

cucremalPRbookskommanuu

«Air  Ilm  Ap Meaua»

9.3. JluneH3WOHHOE W CBOOOJHO pacCIpOCTPaHAEMOE IPOTPaMMHOE OOCCIICYeHHE, B T.4.
OTCYCCTBECHHOI'O HpOI/I3BOI[CTBa:
1) Microsoft Office Professional Plus;

2) Windows

10. MaTepI/IaJII)HO-TeXHI/I‘leCKOC o0ecneyeHue AUCHHUIIIIMHBI

ITomemenus nis IMPOBCACHUS BCEX BHUIIOB pa6OTI>I, NpeaAyCMOTPCHHBIX y‘le6HHM IIJIaHOM,

YKOMIIJICKTOBAHBbI HeO6XOI[I/IMBIM O6OPYI[0B8.HI/IGM N TCXHUYCCKHUMH CPpCACTBAMU o6yquI/151.

Tab6auma 10.1

O0ecne4eHHOCTh MATEPHAJIBHO-TeXHHYECKHUX ycaoBuil peanusanun OIIOII BO

HaunmeHnoBaHue yaeOHBIX
MIPEMETOB, KypCOB,
JTUCTIAILINH (MOJTyIel),
MPaKTUKH, UHBIX BUJIOB
y4eOHOI HesTeTbHOCTH,
MIPEIYCMOTPEHHBIX y4eOHBIM
TUITAHOM 00pa30BaTeNbHOM
IPOTPAMMBI

HaunmeHOBaHMe TIOMEIIEHHH JUTS IPOBECHUS
BCEX BUJIOB yl{eGHoﬁ JEATEILHOCTH,
MIPETYCMOTPEHHON YUeOHBIM TUIAHOM, B TOM
YUCIIe OMELICHUS AJIs1 CAMOCTOSATEIbHON
paboTHI, ¢ yKa3aHUEM IepedHs] OCHOBHOTO
o0opynoBaHus, y4eOHO-HATIISAHBIX TOCOOHI

Anpec (MecTONONOKEHHE ) TOMETICHHIH TS
IPOBEACHUS BCEX BUJIOB yUeOHOM
JIeSITeLHOCTH, TIPETyCMOTPEHHOM yIeOHBIM
IUIAHOM (B ClIy4ae peaan3aluu
00pa3oBaTeNbHO MPOrpaMMBI B CETEBON
(dbopMe TONONHUTENIBHO YKa3bIBaeTCA
HaMMEHOBaHHE OPraHU3allH, ¢ KOTOPOi
3aKJII0YEH JIOTOBOP)

Xumus

JlexumoHHbIe 3aHATUS: YueOHas ayuTOpus Jyis
MIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO THIIA;
IPYNIOBBIX U MHAUBUAYAIBHBIX KOHCYIbTAIIUMN;
TEKYILETo KOHTPOJIS ¥ IPOMEXYTOUHOM aTTeCTallH,
Ne802, YueOHas MeOeb: CTOIBI, CTYIbsSI, JOCKA
aynuropHast. Komnbrorep B koMruriekte — 1 mr.,
MpoeKTop — | IT., NPOEKIMOHHBIN 3KpaH — 1 mT.,
aKyCTHYeCKasl cucTeMa (KOJOHKH) — 2 TIT.

625001, TromeHnckas 00J1acTh,
r.Tromens, yi. Jlynauapckoro, 1.4

JlaGopatopHble 3aHATHSA: YueOHas ayJuTOpUs IS
IPOBENICHUSI 3aHATHI CEMHHAPCKOTO THIIA
(;mabopaTopHbIe 3aHATHS); TPYIIIOBBIX U
WHJUBUyalbHBIX KOHCYIbTAIlNH; TEKYIIEero
KOHTPOJIS U IPOMEKYTOYHOH aTTecTanuu, Ne912,
VYuebHas nmaboparopus. YdaeOHast MeOelb: CTOIBI,
CTYIIBsI, TocKa ayauTopHas. CToJbI 7ab0paToOpHELE,
TEXHOJIOTMYECKasi IIPUCTABKa C MOJKO — 4 MIT.,
CTOJI-MOKKa — 111T., CTON-NpUCTaBKa — 11T,
CYIIUIIKA K CTOITyMO¥Ke — 11T., cTyn
nabopatopHslii — 11T., TabypeT 1abopaTopHbIi
— l6mur., mxad BITSHKHON — 1mT., mkad s
TOCYABI ¥ IpHOOPOB — 1mT., mkad A1 XpaHeHHs
peaktuBoB — lmt. CymibHbIA mKad
11IC-0,25-20 — lurr., 6aus Bogsauas BKJI-M — 1 .

625001, TromeHcKast 0071aCTh,
r.Tromens, yn. JlyHagapckoro, 1.4
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11. Meroanueckne ykazanus no opranusanuu CPC
11.1. MGTO,Z[I/I‘-IGCKI/IG YKa3aHud 10 MOATOTOBKE K MPAKTUYCCKUM, Jla60paT0pHI>IM 3aHATHAM.

Ha naGopaTopHbIX 3aHATHAX 00yUYaromuecs U3y4aloT METOIUKY U BBITIOJIHSIIOT SKCIIEPUMEHT.

ANTOPUTM NIPOBEACHUS ONBITOB 00yYaroImuiicst 6epeT B COOTBETCTBYIOIIUX METOIUYECKUX YKA3aHHIX
K JTabopatopHoii padore. Tam ke HAXOAMUTCS KpaTKash TCOPHs 1O COOTBETCTBYIOMIEH TeMe, HeoOXoaumast
IpH TOATOTOBKE K JaboparopHoil pabore. B mporecce MOATOTOBKM K JIAOOPATOPHBIM 3aHSATHAM
oOydJaromuecss MOTYT TNpHOeratb K KOHCYJbTALUSAM IpernojgaBaTens. MeToaudeckue yKa3aHus JUIs
MIPOBEICHUS JTAOOPaTOPHBIX padoT npeacTaBieHsl B [Ipunoxenun 2.

11.2. MeToauyeckue yKa3aHus 10 OpraHU3aiuid CaMOCTOSTeIbHON pabOTHI.

CamocTtosTenbHas paboTa 00ydarOmUXCs 3aKII0YAETCs B M3YYEHHH TEOPETHYECKOro MaTepuaiia Io
COOTBETCTBYIOIIUM pa3zefiaM JUCLHMIUIMHBI, MOJITOTOBKE K BBINOJIHEHUIO JIaOOpaTOpHBIX paldor,
0 OpPMIIEHHIO OTUETOB K JIaOOpaTOPHBIM pabOTaM, BBHIMOJIHEHUIO MHIUBUAYAIbHBIX 33JaHUHN, PEIICHUIO
KOHTPOJBHBIX paboT (mist 3a04HOi popmbl 0OydeHus). [TogpoOHbIe peKOMEHIAIMH IMPEICTABICHBI B
COOTBETCTBYIOIIMX pa3lesiaXx METOJUUYECKUX yKa3aHHH K BBIOJHEHUIO JAaOOPATOPHBIX M KOHTPOJBHBIX
pabor. IlpenogaBarens Ha 3aHATHH JaeT PEKOMEHIAINHN, HEOOXOAUMBIE JJIsl OCBOSHHS MaTepualia KakJI0ro
pazzena JUCLMITINHBIL.
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[Tpunoxxenue 1

I[Inanupyemble pe3y/bTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMH U KPUTEPUHU UX
OlLleHUBAHUS

Hucrunnuaa  Xumus
Kon, cienmansaocts 21.05.06 Hedrerazobble TEXHHKA W TEXHOJIOIHMH
Hanpasnennocts: TexHosiorus OypeHus He(TSIHBIX U Fa30BBIX CKBAXKHH,

MamuHs! 1 O60[!yg0BaHI/I€ Heq}THHBIX U1 T'a30BBIX ITPOMBEICIOB

Pa3paboTka u sKcrIyaTanusi HeTAHBIX M Fa30BbIX MECTOPOXKICHHUMH,

MarucrpaasHble TPYOOIPOBOALI M ra3oHeDTEXpAHUIUIIA

Kon Koxa n naumenoBanue
Kpurepun oneHNBaHUS pe3yNbTaTOB OOYICHHUS
KOMIICTEHITN | pe3ysibTaTa 00ydeHHS
u 110 JUCLUIIINHE 1-2 3 4 5
JeMoHcTpupyer JemoHcTpupye
€MOHCTPHUPYET | JOCTATOYHEIC T
He crioco6en A TPHpY
chopmyHpoBaT OTICIbHEIC 3HAHMSI OCHOBHBIX | MCUEPIBIBAIOI]
YK-1.1.31) 3nats PMYJTHP 3HAHUsA 3aKOHOB XUMUH, W€ 3HaHUus
b OCHOBHEIE
OCHOBHBIE 3aKOHBI OCHOBHBIX JIe)KAIMX B OCHOBHBIX
3aKOHEI XMMHH,
XUMMH, JIEKAIIUE B 3aKOHOB XMMHHM, | OCHOBE 3aKOHOB
JIeXKAaIIue B
OCHOBE MIPUPOIHBIX U OCHORE JIC)KAIIUX B TIPUPOIHBIX U XUMHH,
TEXHOTE€HHBIX OCHOBE TEXHOT€HHBIX JIeXKAITUX B
[IPOLIECCOB HPHPOJIHBIX 1 MPUPOIHEBIX K MPOILECCOB OCHOBE
P TEXHOTCHHBIX pHp P ’
TEXHOTEHHBIX JIOITyCKast MIPUPOIHBIX U
TIPOIIECCOB.
TIPOIIECCOB. HE3HAYUTC/IbHBIE | TEXHOTI'€HHBIX
HETOYHOCTH. TIPOIIECCOB.
B
COBEPIICHCTBE
VYmeer P
Ymeer yMeeT
aHAIM3UPOBATH
He ymeer aHAM3UPOBATH aHATM3UPOBATH
aHAJIM3UPOBATh 3aKOHOMEpHOCTH | CROHOMEPHOCTH . HoMepHOCT
YVK-1.1. V1) Ymetb P P TEXHOJIOTHYECKUX p
3aKOHOMEPHOCTH | TEXHOJOTHYECKH u
AHATM3UPOBATH TIPOIIECCOB C
TEXHOJIOTHYECKH | X IPOLECCOB C o TEXHOJIOTHYECK
BAKOHOMEPHOCTHU N MO3UIUI
X TIPOIIECCOB C MO3UIUI HX TIPOIIECCOB C
TEXHOJIOTHYECKUX . TTOTyYCHHBIX N
ITO3HIIMI TTOTYICHHBIX N MTO3HIIUI
MPOIIECCOB HA OCHOBE N 3HAHUU 1O
. MTOJTYYCHHBIX 3HAHUU 10 MTOJTyYCHHBIX
MOJYYCHHBIX 3HAHUH N XUMHH, N
3HAHUH 110 XUMHH, 3HAHUH 110
M0 XHUMUH, IPUMEHSTh TIPUMEHSTh UX
VK-1 XHUMHH, MIPUMEHSTh UX XHMHH,
MX TIPU TIPOBEJICHUN TIPH TIPOBEICHUH
MPUMEHSTh UX TPU TPOBEICHUU MIPUMEHSTh UX
KOHTPOJISI, KOHTPOJIS,
MIPY TIPOBEJIEHUU | KOHTPOJIS, npu
TEXHUYECKOrO TEXHUYECKOTO
KOHTPOJIS, TEXHUYECKOTO MIPOBEJICHUHN
COTIPOBOKICHUS U COTIPOBOKICHHSI
TEXHUYECKOTO COTIPOBOKICHHUSI KOHTPOJIA,
[yTIpaBICHHS 1 yIIpaBJICHUS
COTIPOBOXKICHHS | W yIpaBICHHS TEXHHUYECKOTO
[T€XHOJOTHYECKUMU TEXHOJIOTHYECKUM
1 yTIpaBJICHUS TEXHOJIOTHYECKH COTIPOBOXKIECHU
MpoLeccamMmu B U IIpoLeccamu B
TEXHOJIOTUYECKH | MU IMpPOLECCaMH I Hu
OTPACIIH. oTpaciy,
MU IpOLECCaMH | B OTPAcCIH, HomycKas YIpaBJICHUS
B OTPACIIH. JIOITyCKast PsLT y TEXHOJIOTHYECK
HE3HAYUTEIILHBIE
OIIMOOK. AMH
HETOYHOCTH.
IpoLeccamMu B
OTpaciu,
Brnaneer B
Brnaneer
He Bnageer OCHOBHBIMH COBEPIIEHCTBE
OCHOBHBIMU
(YK-1.1. B1) OCHOBHBIMH METOaMu MeToaMH BIlIaZIcET
Bnagets OCHOBHBIMH | METOJaMH HCCIIEJOBAHMS, OCHOBHBIMU
HCCIIEIOBAHUS,
METOAaMU HCCIIEIOBAHUS, pacdera u AcueTa 1 METOAaMU
HCCIICOBAHUS, pacdera u aHajau3a p HCCIICIOBAHUS,
aHanm3a Gu3uKo-
pacueTa u aHaHu3a aHaau3a ¢usnko- pacuera u
XUMHYECKUX
(U3NKO-XUMHYCCKUX | (DU3UKO- XUMHYECKUX aHanu3a
CUCTEM, JIOTyCKas
CHCTEM. XUMUYECKUX CHCTEM, ¢dusuko-
HE3HAUYMUTEIIbHEIC
CHCTEM. JIOTTyCKasi psij XUMHUYECKHUX
HETOYHOCTH.
OINNOOK. CHCTEM.




Kon
KOMIICTEHIIU
71

Kon n HaumMenoBanue
pe3yibTata 00y4eHus

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

10 JUCIUIUINHE 1-2 3 4 5
E€MOHCTPHUPYET
A TPHpY 3HaeT METOIUKHU B
OTHEIbHBIE
(VK-1.2. 31) 3uatb He 3naer SHAIS B pa3paboTku COBEPILICHCTBE
METOMK I10 CTpaTernu 3HAET
e e a3 §6OTKG obnactn Z[C}:;'ICTBI/IP'I IS METOIUKH
paspaGorat & “ ET I;Terpm METOIIHK 10 BBISIBIICHHUS U a3paboTKH
CTpaTeruu aeicTuit p ' paspaGoTke pasp
JUIS BBISBICHUS U IeNCTBUI IS crpaterm pemeHus CTpaTeruu
BBISIBJIICHHS 1 . N NPpOoOIEMHBIX CUCTBUH IS
pelent eIICHUS JICHCTBHM JTA CIl:I)T aLMi, HO ;[LIHBHGHI/IS? u
MpOOTIeMHeIX ﬁ 00JIEMHBIX BBIABIICHIA 1 zlonycxae; eIICHUS
CUTYAaITHiA p 't peleHns Y p
CUTyaIui HE3HAYMTEIILHEIE MPOOJIEMHBIX
NpOOJIEMHBIX .
o HETOYHOCTH. CUTYyaIHi
CUTyaIui
Crnocoben Cnocoben B
(VK-1.2. V1) Yners He ymeer TPUMEHSITh PUMEHSTh COBEPILICHCTBE
" TIPUMEHSTD METOIUKH METOIUKH ymeer
TIPUMEHSTh
METOMHKIL METOIHMKH TI0 pa3paboTku pa3paboTku TIPUMEHSTh
A3AGOTKH pa3paboTke CTpaTeTHH CTpaTeruu METOIUKHA
pasp o o CTpaTeruu IeHCTBHN s NeHCTBHN s pa3paboTku
CTpaTeruu qeicTBUi < N
JIeMCTBUI IS BBISIBJICHUS U BBISIBIIEHUS U CTpaTeruu

JJIA BBISABJICHHUA U

BBISIBJIEHHS U penreHus peureHus IeNCTBUI IS
petieHus
penieHus POOIEMHBIX MPOOIEMHBIX BBISBIICHUS U
pOOIEMHBIX . N
J— MPOOIEMHBIX CUTYyaIluH, HO CUTYaIluH, penieHus
y CUTyanuun JIOTTYCKAaEeT P JIOTTyCKast MIPOOJIEMHBIX
OIIUOOK. HE3HAYUTEJIbHEIC CUTYaIIUH.
HETOYHOCTH.
Bnaneer
R Bnaneer B
(YK-1.2. BI) He Bimaneer METOAUKAMU MCTOAMKAMH COBEPIIEHCTBE
Brazers METOIMKAMU a3paboTKH paspaGoriu BnauEeT
e a3paboTKH Ic)T ETGFI/II/I crpateriu METOUKAMU
paspaboriu E ETeFI/II/I /:[eI;ICTBI/Iﬁ IS ACHCTBHI 11 a3paboTKH
cTpateri ASHeTHI ):[:gICTBI/Iﬁ itice BBISIBJIEHUS U BPUABJICHUA H ET ETGFI/II/I
UL BhTIBICHI T BBISIBJIEHHS U ELLICHUS PCILICHIA ell.;ICTBI/Iﬁ ISt
peent eIIEHUS E 00JIEMHBIX MpOGNEMHBIX gmﬂBneHm)j U
Hp06HerI bIX EpOGHeMHLIX CET alni, HO CHTYyaLu, HO eIIeHUS
cHtyam CHUTYaILui nonycxae; SIIT jlomyckaet E 00JIEMHBIX
Y Y p HeOOIbIINE P .
OmInOOK. CUTYyar
HETOYHOCTH.
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Kon
KOMIICTEHIIU
71

Kon n HaumMenoBanue
pe3yibTata 00y4eHus

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

10 TUCITUTIIMHE 1-2 3 4 5
B
3HaeT 3HaeT NPUHINTIHI

COBEPILICHCTBE
(YK-1.3. 31) 3uars He 3naer TIPUHITUITEL TMOCJIEN0BATEIHHO sHaeT
TIPUHITUITEL TIPUHITAIIOB MOCTICIOBATENbH | TO IPOBEICHUS e —
MTOCTICIOBATENEHOTO | MOCTICOBATENBH | OTO MPOBEACHUS | XUMHUYECKHUX p

IIOCJIeI0BATEIb
TIPOBEACHUS OTO TIPOBEACHUS | XUMHUYECKHUX TIPOIECCOB B Horo
XUMHUYCCKHUX XUMHYECKUX MIPOIECCOB B HegTerazoBoi

. MPOBEICHUS

MIPOIIECCOB B MPOIICCCOB B He(Tera3oBoi oTpaci,

. . XUMHYECKHX
HedTera3oBoi HedTera3zoBoit oTpaciu, HO JIOTTycKast HIPOLECCOB B
oTpaciu oTpaciu JIOITYCKAET PsiI HE3HAYUTENIbHbIC p .

He(TerazoBoit
OIHUOOK. HETOYHOCTH.
oTpaciy.
Ymeer VYmeer B
(YK-1.3. V1) Ymers | He ymeer [IOCJIE0BATENbH | IIOCIEA0BATEIBHO
COBEPILICHCTBE
MTOCIIE0BATEIBHO MOCJICIOBATENIbH | O MPOBOIUTH MPOBOUTH MeeT
TIPOBOIUTH 0 MIPOBOJIUTH XUMHYECKHE XUMHYECKHUE y
IIOCJIeI0BATEIb
XUMHYECKHE XUMHUYECKHUE MIPOIIECCHI B TIPOIIECCHI B
N . HO TIPOBOJTUTH
MIPOIIECCHI B TIPOIIECCHI B HedTerazoBoi He(TerazoBoi

N . XUMHUYECKHE
He(Tera3zoBoi HedTera3zoBoit OTpac, HO oTpaci, HpOILeCCH! B
oTpaciu oTpaciu OIyCKAeT P onyckas .

P p Aomy P Aomy He(Tera3zoBoit
OIIHOOK. HE3HAYMTEIILHEIE
oTpaciy.
HETOYHOCTH.
Brnaneer Brnaneer B
(YK-1.3.BI) He Baneer IIPAKTUYECKUMH | IIPAKTUYECKUMHU COBEPILEHCTBE
BnageTh HaBBIKAMH HABBIKAML HaBBIKAMHU HaBbIKAMHU BIIAjIeeT
TOCIIE0BATEIHHOTO MOCJIEIOBATENIbH | MOCJICIOBATENILHO | MPAKTHUYCCKUMHU
MOCIIEA0BaTEIbH
MIPOBEACHUS Oro MPOBEACHHUS | T'O IMPOBEICHHUS HaBBIKAMHU
Or0 MPOBEACHUS
XUMHUYECKHUX XUMHYECKUX XUMHYECKUX IOCJIeI0BATENb
MPOIIECCOB B XHMITHECKHX MPOIIECCOB B MPOIIECCOB B HOT'O
P . MIPOIIECCOB B P . P .
He(TerazoBoi N He(TerazoBoi He(TerazoBon MIPOBEICHUS
HedTera3zoBoit
oTpaciu oThACIH OTpacim, HO oTpaciy, XUMHUYECKHX
P ’ JIOITyCKAeT PsiA JIOITyCKast MIPOIIECCOB B
OIIHOOK. HE3HAUWTENFHBIE | He(Tera3oBoi
HETOYHOCTH. OTpaciiy.
3HaeT METOIbI 3HaeT METOIBI
He 3naer A A B
(YK-1.4. 31) 3uars CHUCTEMHOTO 1 CHUCTEMHOTO 1
METOIbI COBEpILICHCTBE
METO/bI CHCTEMHOT'O KPUTHYECKOTO KPUTHYECKOTO
CHCTEMHOI0 U 3HAET METOJIBI
U KPUTHYECKOTO aHaym3a, HO aHanm3a,
KPUTHYECKOTO CHCTEMHOTO U
aHanmsa JIOITYCKAET Psijl JIoTycKast
aHanmM3a KPUTHYECKOTO
OIIMOOK. HE3HAYUTEIbHEIE
aHanmM3a
HETOYHOCTH.
IIpumensiet
He crioco6en Tpumenser MEIE)TOJII/IKI/I B
(VI-1.4. V1) Yver [IPUMEHSTH METOMIHKH CHUCTEMHOT'O COBCPIICHCTBE
NpUMCHATH MI;TO i CHCTEMHOIO OO 1 MPUMEHACT
meTony CHCT;IMHOFO floaxona m K I/ITI/IiI[eCKOFO METOIIKH
CUCTEMHOTO MoAX0Na HOXXOJA H KPUTHIECKOTO aganma s CHCTEMHOTO
U KPUTHUYECKOTO . imqecxoro aHAIH3a B DOBHOMHLIX oAXona 1
aHANN3a B aganyma B TIPOGIEMHBIX cg yAIHX. HO KPUTHIECKOTO
pOGIEMHBIX DOGIEMHBIX CUTyalusx, HO Ilony CKaeT, aHaJIu3a B
CHUTyanusx p JIOIYCKaeT psij Y poOIIeMHBIX
CUTYaIHIX HE3HAYUTEIILHBIE
OINOOK. CUTYAaIHIX
HETOYHOCTH.
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Kon

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

KOMITETEHIIM | pe3yJsibTata 00ydeHus
u 110 JACLUIUINHE 1-2 3 4 5
Bmaneer
Braneer MeTél,I[I/IKaMI/I B
(YK-1.4. BI) He Bianeer METOIUKAMU CHCTEMHOTO COBEPIICHCTBE
Brazers METOIUKAMHU CHUCTEMHOT'O —— BIIAZICET
METOAHKAMH CHUCTEMHOT'O oAxoa u COITIMECKOTO METOIUKAMU
CHUCTCMHOTI'0 MOAXOMA | yonxona u KPUTHYECKOTO alr-)lanma . CHUCTEMHOT'0
1 KPHTHIECKOTO KPUTHYECKOTO aHaIM3a B DOBICMHLIX 0/IX0/1a 1
aHalusa B aHaINu3a B POOIEMHBIX CIE TYALIAX, HO KPUTHYECKOTO
TPOOIEMHBIX pOOIIEMHBIX CHUTYaIUSIX, HO Y ’ aHauM3a B
CUTYaIUIX AomycKacT
y CHUTYaIUsIX. JIOMYCKAET Psjt MPOOIEMHBIX
HEe3HAYUTENLHBIE
OLIMOOK. CUTYyaLUsIX.
HETOYHOCTH.
B
He 3maer 3HaeT OCHOBHBIE | 3HAET OCHOBHBIE COBEDILICHCTRE
(VK-2.1.31) OCHOBHBIX pa3paboTkH, pa3paboTkHy, 3HaeE
- a3paboTOK ean3alliy U ean3alii U
3HaTh OCHOBHBIC pasp ’ p 1 P 1 OCHOBHBIC
6 peanuzanuu u yIPaBICHUS yIpaBICHUS 6
pzz)’;;z;l;;’ u yIpaBICHUSL ¢uznko- ¢uznko- pzzﬁigg;ﬁ;’ u
pn aBTICHIA DH3HKO (usmko- XUMHAYECKUMU XUMHAYECKUMU pn ABCHI
znﬂ HUCCKIMIL XUMHYECKUMU MpOIIECCaMu Ha MPOIIECCaMU Ha é’mr:: KO
POLECCAM Ha mpoIieccaMu Ha OCHOBE OCHOBE R
P OCHOBE HOJTYYEHHBIX MOTYYEHHBIX
OCHOBE IMOJTyYCHHBIX HOTyYEHHbIX sranmil 1o Al 1o mpoIeccaMu Ha
3HAHUM 1O XUMUH. o OCHOBE
3HAHWH 110 XUMUH, HO XUMHH, onycKas |
XVMWH. JIOIYCKAEeT Psjt HE3HAYUTEIILHBIE 3Ha1¥1/1171 o
OIIKOOK. HETOYHOCTH.
XUMHH.
VYMeeT YwMmeer npoBoauth | B
(VK-2.1. Y1) He ymeer MIPOBOAUTH XUMHYECKUE COBEPIICHCTBE
" [IPOBOJIUTE XUMHYECKUE MIPOLECCHI IS MeEET
YMeTh POBOAUTH POBOAL pott A Y
UMIeCK e XUMHUYECKUE MPOLIECCHI ISt OCTHIKEHUS MPOBOUTH
S MPOLIECCHI ISt IOCTHIKEHUS [IOCTaBJIEHHOMN XUMHYECKHE
)Z[gCTI/DKeHI/ISI JIOCTHIKEHUS [TOCTaBJIEHHOMI LEITH, C YYETOM MIPOIIECChI ISt
OCTABICHHOI e [TOCTABJIEHHOM LEJTH, C YYETOM UMEIOLIUXCS JIOCTHXKEHUS
c vaeTOM > | menwu, ¢ yaetoMm HMEIOIIMXCS PECYpCOB, mpu [TOCTaBJIEHHOM
VK-2. I/II\ZEIOHII/IXCSI AMEIOIINXCS pecypcoB, mpu coOJIroIeHNNn LEJH, C YIYETOM
€CYDCOB, COGMIONas pecypcos, coOmroaeHnn TEXHUKHU AMEIOIUXCS
IT)exﬁK ’ cobmoas TEXHHUKHU 0e30macHOCTH, pecypcos,
6630Haé]HOCTI/I TEXHHUKY 0€30I1aCHOCTY, JIOyCKast cobuoaas
) 06€30IaCHOCTH. HO JIOMyCKaeT HE3HAYUTENIbHBIE | TEXHHUKY
Pt OHIMOOK. HETOYHOCTH. 6€30I1aCHOCTH.
Bianeer
Braneer II aIilTI/I‘leCKI/IMI/I B
(YK-2.1. B1) He Bnageer MPaKTUYECKUMHU HI; BELKAMIL COBEPILEHCTBE
Bnaners MPAaKTHYECKUMH | HaBBIKAMU S— BIIAJIEET
MPAKTHYECKUMH HaBBIKAMU MPOBEIEHUS XE MHECKIX MPAKTHYECKUMH
HAaBBIKAMH MPOBEIEHUS XUMHUYECKUX POLECCOB TS HaBBIKAMHU
MPOBEIEHUS XUMHUYECKUX MPOLIECCOB TS zlgcmxceHm MIPOBEACHUS
XUMHUYECKHUX MPOLIECCOB ISt JIOCTHKECHHS HoCTABNCHHO XUMHYECKHX
MIPOIICCCOB TSI JIOCTHIKEHUS IIOCTaBJIEHHOM LI © VIeTOM MIPOIIECCOB IS
JIOCTHIKEHHS [TOCTaBJIEHHOM LU C YIETOM HMerom}I/;csI JIOCTHKEHUS
MOCTABJICHHOM LEH | HEIH C YYEeTOM HMEIOIIUXCS eCYDCOB [TOCTABJIEHHOM
C y4eToM HAMEFOIIUXCSI pecypcos, Ic) 06?}30 ua;{ LEJN C YIETOM
HAMEOIIUXCS pecypcos, cobimomast TeXHIK HAMEFOIIUXCS
pecypcoB, cobnroast | cobmonas TEXHUKY 6e3onagnocm pecypcos,
TEXHUKY TEXHUKY 0e30I1aCHOCTH, omyCKas ’ cobmronas
0€3011acHOCTH. 6e3omacHocTH. HO JIOITyCKaeT Y TEXHUKY
HE3HAYHUTENBHBIE
P OIIHOOK. 0€30macHOCTH.

HCTOYHOCTH.




Kon

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

KOMICTCHIM | pe3yJibTaTa 00ydYeHHS
u 110 JACLUIUINHE 1-2 3 4 5
3HaeT 3naeT npuHOUIEL | B
(VK-2.2.31) He 3Haer MIPUHIIATIBI MPOBECHUS COBEPIICHCTBE
- TIPUHITUTIOB MIPOBEACHUS XAMHAYIECKUX 3HaeT
3HaTh IPUHIUTIHI
S — MPOBEICHUS XHUMHUYECKHX MPOLIECCOB C MPUHIIATIBI
P XUMHUYECKUX MPOLIECCOB C y4ETOM MPOBECHUS
XUMHUYECKHX
MPOLIECCOB C Y4ETOM AMEIOLIHXCS XUMHUYECKHX
MIPOIIECCOB C YYETOM
B ——— Y4eTOM HAMEIOIIUXCS PECYpPCOB ¢ MPOLIECCOB C
CCVPCOB 1 HUMCIOIIUXCS PECYpCoB ¢ coOJrOICHIEM YYETOM
peeyp pecypcoB ¢ coOJIOICHIEM TEXHUKHU HUMCIOIIUXCS
coOJTrOICHIEM
TeXHIKH coOJroIcHIEM TEXHUKU 0e30MacHOCTH, pEeCypcoB ¢
TEXHUKHU 0e30macHOCTH, JIOTTyCKast coOJroICHIEM
0€30MacHOCTH.
0e30macHOCTH. HO JIOMyCKaeT HE3HAYHUTENIbHBIC | TEXHHUKU
psi ommooK. HETOYHOCTH. 0€30IMaCHOCTH.
VYMeeT YwMmeer npoBoauth | B
(VK-2.2. Y1) He ymeer MIPOBOAUTH XUMHUYECKHE COBEPIICHCTBE
- MPOBOUTH XUMHUUYECKHE MPOLIECCHI ISt MeeT
YMeTh pOBOAUTH POBO pott A y
XUMHUYECKHE MPOLIECCHI ISt JOCTHKEHHUS MPOBOUTH
XUMHUUYECKHE .
MPOLIECCHI ISt JOCTHKEHHS MOCTABICHHOMN XUMHUYECKHE
MPOLIECCHI IS .
JTIOCTHXKECHUS MOCTaBJICHHON LEIH, C YyYETOM MIPOIIECCHI IS
JIOCTIOKCHHSI .

o IIOCTaBJICHHOU neiay, ¢ yuetomMm UMCHOIIUXCA JOCTHUKCHUA
MTOCTABJICHHOM IICITH, .
c vaeTOM IIENTH, C YYETOM HUMCIOIIUXCS peCypCoB, mpu MOCTaBJICHHOU
mileromnxca HUMCIOIIUXCS pECypCoB, mpu COOJIIOICHUN LIENH, C YYETOM

pecypcos, cobmroaeHnu TEXHUKHU AMEIOIUXCS
pecypcoB, cobmoias
TeXHIK coOroas TEXHUKH 0e30MacHOCTH, pecypcos,
Y TEXHHUKY 0e30MacHOCTH, JIOmyCKast cobuonas
0€301MacHOCTH.
6e30macHOCTH. HO JIOMyCKaeT HE3HAYUTENIbHBIC | TEXHHUKY
P OHIMOOK. HETOYHOCTH. 0€301acHOCTH.
Bnaneer
Braneer I aIilTI/I‘ICCKI/IMI/I B
(YK-2.2. B1) He Brnageer MIPAKTHICCKIMU HE BLIKAMI COBEpILICHCTBE
Bnaners MPAaKTHYECKUMH | HaBBIKAMU BJIajieeT
IIPOBENCHUS
MPaKTUYIECCKUMHU HaBbIKaAMH MpOBEACHU MMPaKTUYCCKUMHU
XUMHNYCCKUX
HaBbIKaAMH IMPOBEACHUA XUMHNYCCKUX HaBbIKaAMH
TPOIIECCOB ISt
MIPOBEACHUA XUMHYCCKUX MpOo1ECCOB AJIsd IIPOBEACHUA
JTIOCTH)KEHUSI
XUMHUYCCKUX IMPOLECCOB 1A JOCTHIKCHUS o XUMHYCCKUX
. MOCTaBJICHHON
MIPOIIECCOB TSI JTIOCTHYKEHUS MOCTAaBJICHHON MIPOIIECCOB ISt
N [EJTH C YUYETOM
JOCTHXKCHUS IIOCTaBJICHHOU e ¢ y4eTomMm HMEIONIHXCS JOCTHKCHUA
MOCTABJICHHOMN LIENIH | LEH C YYeTOM HAMEIOLIUXCS CCVDCOR MOCTABJICHHOM
C y4eToM HUMEIOIINXCS pecypcos, E 06¥})0 z[as} LU C YIETOM
HUMEIOIINXCS pecypcos, coburoas TexHUKY HUMEIOIINXCS
€cypcoB, coburoast | coburonas TEXHHK €CypCcoB
pecypeos, y 0e301acHOCTH, PeCypeoB,
TEXHUKY TEXHUKY 0e30macHoCTH, HomycKas coOnronas
6e3omacHOCTH. 6e30acHOCTH. HO JIOITyCKaeT Y TEXHUKY
HE3HAYUTCIIbHBIC
psix ommooK. 6e30I1aCHOCTH.
HETOYHOCTH.
3HaeT MeTO bl
3HaeT METOIbI A B
He 3naer pa3paboTKu 1
pa3paboTku u COBEPIIEHCTBE
(YK-2.3. 31) 3uars METOIBI peanu3aryu
peanu3anuu . 3HAET METOIBI
METOJIbI pa3pabOTKH pa3paboTku u . MOCTaBIEHHOM
MTOCTaBJICHHON . pa3paboTKyu 1
U peanu3anuu peanu3aru . KOHKPETHOMH
. . KOHKPETHOU peanu3auu
TOCTABJICHHOM MOCTaBJICHHON 3a/1a4u, HO .
N . 3a/1a4u, HO MTOCTaBJICHHON
KOHKPETHOH 3a/1a4i. | KOHKPETHOMH JIOITyCKaeT .
JIOITYyCKAET Psi KOHKPETHOU
3aaun. HE3HAYHTEIIEHBIC
OMINOOK. 3a/1a4u.

HCTOYHOCTH.




Ko Kox u HaumeHoBaHue
A A Kpurepuu onleHHBaHUS pe3yIbTATOB O0YYCHUS
KOMICTCHIM | pe3yJibTaTa 00ydYeHHS
u 110 JACLUIUINHE 1-2 3 4 5
Ymeer
VYmeer B
TIPUMEHSATH
He ymeer TIPUMEHSTH METOIBI 110 COBEPILICHCTBE
(YK-2.3. V1) Ymern TIPUMEHSTH METOBI IO eam3aLLIH VYmMmeer
MIPUMEHSTh METOBI METOJIBI 110 peanm3anun EOCTaBﬂeHHOﬁ TIPUMEHSTh
TI0 peaji3anun peanu3am TTOCTaBJICHHOM . METOJIBI 110
N . . KOHKPETHOU
MTOCTaBJICHHOM MMOCTABIICHHOM KOHKPETHOU SAAMH, HO peanu3anuu
KOHKPETHOH 3a/1a4u KOHKPETHOMH 3a/1a4M, HO o CK’aeT MTOCTABIICHHOM
3aaun. JIOITYCKAET PsiI y KOHKPETHOU
HE3HAYUTENIbHBIC
OIINOOK. 3aJa4m.
HETOYHOCTH.
Bnaneer Bnaneer B
- METOJJaMH TI0 METOIaMU TI0
(YK-2.3.BI) He Brnageer a3 560T1<e " a3 £6OTK6 " COBEpIIICHCTBE
Baaxers metonam MCTOXAMH TIO peaﬁmaunn peaﬁmaunﬂ sraneer
1o pa3paboTke u paspaboTke U P . P . METOAMH T10
canTu3aIuy TTOCTABJICHHOM TTOCTABJICHHOM
P peamsatin KOHKpETHOM KOHKpETHOM paspadoTke u
IIOCTABJICHHOU [IOCTABIICHHOM sana EH o sana EH o peanu3anuu
KOHKPETHOM 3aIa9H. | xoHKpeTHOI ’ ’ HOCTABJIEHHOM
JIOITyCKAeT PsA JIOITyCKaeT N
3aJ1avm. KOHKPETHOH
OIIHOOK. HE3HAYUTENIbHBIE
3a1a4.
HETOYHOCTH.
B
(OTIK 4.1.31) 3Haer 3HaeT NPUHIIUIBL | COBEPIICHCTBE
3Hath o He 3naer IIPUHIIMIIBL [IPUMEHEHUS 3HAeT
T — TIPHUHIIHIIET TIPUMEHECHHUS MaTeMaTUIeCKOTO | TPHUHITUITEI
HpI/IMeHeHI/ISI TIPUMEHECHUS MaTeMaTHIeCKOT | ammapata IJis TIPUMEHCHUS
MIE)ITeMaTI/I‘ICCKOFO MaTeMaTHYECKOT | O ammapaTa Uil | pacdeToB H MaTeMaTHIeCKO
ammapata s 0 ammapaTa Iyl | pacyeToB H MIPOTHO3UPOBAHMS | TO ammapara
aC‘IETOB u pacueToB u MIPOTHO3UPOBAHA | XUMHUICCKHX U PacyeToB H
ﬁ OHOBHDOBAHIS MIPOTHO3UPOBAHU | 51 XUMHYECKUX MIPOIIECCOB, MIPOTHO3UPOBAH
xEMquCKI;Ix ST XAMHYECKHUX TPOIIECCOB, NPUMEHSIEMBIX B U XUMHYECKHUX
MIPOIIECCOB IPUMEHSIEMBIX B | HedTera3ogo0biBa | MpoLeccoB
TIPOIIECCOB > >
. HMGHHEl\:ILIX s MPUMEHSICMBIX B | HedTera3o1o0bIB | OLICH OTpaCIH, MIPUMEHSIEMBIX
HE (Tera3o06HIBaI0 He(Tera3o00bIB | arOIIeH OTpaciH, | JOMycKas B
meit oTpaciH arolleu oTpaciu. | HO JAOIMYCKaeT HEe3HAYUTeJIbHbIC | HedTera3omo0s
OIIK-4 P ’ pAn omuboK. OIHUOKH. BaroIen
OTpaciy.
B
VYmeer YMeer npoBOAUTH COBEDIICHCTEE
(OIIK 4.1.Y1) He ymeer TIPOBOJIUTH pacdeTsl Meer;
YMeTh: TIPOBOTIUTH pacueTsl HEOOXOIUMBIX 1}_11 OBOITE
MIPOBOJIUTH PacYeThl | pacdeThl HEOOXOIUMBIX MapaMeTPOB IS pSC‘IGTBI
HEOOXOIUMBIX HEOOXOIUMBIX MapaMeTpPoOB U | OCYIIECTBICHUS A ——
mapaMeTpOB ISt MapaMeTPOB I | OCYIICCTBICHUS | XMMHUYECKHX
mapameTpoB
OCYIIIECTBIICHHS OCYILECTBIICHHUS | XMMHUYECKHX MPOIIECCOB B s
XUMHYECKHX XUMHUYECKHX MPOIIECCOB B HedTera3oBoit
N OCYIIECTBIICHHS
MIPOIIECCOB B MPOIIECCOB B HedTerazoBoi oTpaci,
N . XUMHYECKHX
HeTera3oBoi HedTera3zoBoit 0Tpaci, HO JIOITyCKast
MIPOLIECCOB B
OTpaciy. oTpaciy. JIOITYyCKAET Psi HE3HAYUTENIbHbBIC .
He(Tera3zoBoit
OINHOOK. OIIUOKH.
OTpaciy.
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Kon
KOMIICTEHIIU
71

Kon n HaumMenoBanue
pe3yibTata 00y4eHus

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

10 JUCIUIUINHE 1-2 3 4 5
Brnaneer B
Braneer HaBIfI[KaMI/I COBEPILEHCTBE
(OIIK 4.1.B1) He Bnanmeer HaBBIKAMH p
pacuera BJIAJIEET
Bnaners HaBBIKAMU pacuera
HEOOXOUMBIX HaBBIKAMU
HaBBIKAMH pacdera pacdera HEOOXOUMBIX
mapaMeTpoB Ui | pacdera
HEOOXOIUMBIX HEOOXOIUMBIX mapaMeTpoB UL
OCYIIECTBIICHHS HEOOXOIUMBIX
mapaMeTpoB s mapaMeTPOB ISl | OCYIICCTBIICHUS
XUMHYECKHUX napamMeTpOB
OCYIIICCTBIICHUS OCYILCCTBIICHHUS | XMMHUYCCKHUX
MPOIIECCOB B st
XUMHUYECKUX XUMUYECKHUX MPOIECCOB B .
. HedTera3zoBoit OCYIIICCTBIICHUS
MIPOIIECCOB B MPOIICCCOB B HedTera3oBoi
Ny . oTpaci, XUMHUYECKHUX
HedTera3oBoi HedTera3zoBoit oTpaciu, HO
JIOTTyCKast MPOIIECCOB B
OTpaciy. OTpaciy. JIOITYCKAEeT PsiI .
HE3HAYMUTEILHEIE He(Tera3zoBoit
OIIHOOK.
OINOKH. OTpaciy.
3HaeT cnocoObl
3HaeT cnocoObl B
He 3naer 00paboTkn
00paboTkn COBEPILICHCTBE
CII0COOBI AKCIICPUMCHTANb
(OIIK 4.2.31) SKCIEPUMEHTAI 3HAET CIOCOObI
00paboTku HBIX JJAHHBIX C
3HaTh BHBIX JaHHBIX C 00paboTku
SKCIICPUMEHTAIT 15)15%)
crocoOb1 00paboTKH LIEJIBIO SKCIEPUMEHTAI
BHBIX TAHHBIX C BBISIBJICHMS
IKCICPUMEHTATBHBIX BBISIBIICHMSI BHBIX JTaHHBIX C
LETBI0 ONTHMAaJIbHBIX
JAHHEIX C LEIBIO ONTHUMAaIbHBIX Ny LETIBI0
BBISIBJIIEHHUS N YCIIOBHI
BBISIBIICHUS YCIIOBHI BBISBJIIEHHS
ONTHMAJILHEIX TPOBEIACHHUS
OINTUMAJILHEIX N TPOBEICHHUS OITUMAJILHEIX
o YCIIOBHI XUMHYECKOTIO U o
YCIIOBHH TIPOBEICHHUS XUMHYECKOIO U yCIOBUH
MIPOBEICHHUS TEXHOJIOTHYECKOT
XMMHYECKOTO U TEXHOJIOTHYECKO MIPOBEICHUS
XAMHUYECKOTO U o
TEXHOJIOTHYECKOTO ro XAMHYECKOTO U
TEXHOJIOTHYECKO TIPOIIECCOB,
TIPOIIECCOB TIPOIIECCOB, HO TEXHOJIOTHYECK
ro JIOITyCKast
JIOITyCKAEeT PsiA oro
TIPOIIECCOB. HE3HAYMUTEIbHEIE
OIIHOOK. MIPOIIECCOB.
OIIIMOKH.
YMmeer
YmMmeer B
odopmisTh,
He ymeer 0opMIIATH, COBEPILIEHCTBE
obpabaTbIBaTh
(OIIK 4.2.Y1) 0hOpMIISITH, obpabaTbIBaTh yMeeT
JKCIICPUMEHTAIb
YMerb 0popMIIATS, o0pabaThIBaTh OKCTepUMeHTal | N odopmIIATh,
00OpabaThIBaTh 3KCHepUMEHTA bHBIC JJAHHBIC A o0pabartbIBaTh
9KCICPUMEHTAIBHBIC | bHBIC JaHHBIC JUUISL BEISIBIICHHS 9KCIEPUMEHTAIT
ONTHUMAaJIbHBIX
JAHHEIE IS JUUISL BEISIBIICH S ONTHUMAaIbHBIX CHOBHI bHEIE JAHHBIE
BBISIBJICHUS OIITUMAaJIbHBIX YCIIOBHI Y IS BBISIBJIIEHUS
o MIPOBEACHUS
OITHMAaJIBHBIX yCIOBHI TIPOBEACHUS OIITHMAaJIbHBIX
N XAMHUYECKOTO U o
YCIIOBHIA IPOBENCHUS | TPOBEACHUS XAMHUYECKOTO U YCITOBHIA
TEXHOJIOTHYECKOT
XMMHYECKOTO U XAMHUYECKOTO U TEXHOJOTHIECKO | MIPOBEICHUS
TEXHOJIOTUYECKOTO TEXHOJIOTHYECKO | IO XUMHUYECKOIO U
MIPOIIECCOB,
MIPOIIECCOB ro MPOIIECCOB, HO fomycKas TEXHOJIOTHYECK
MIPOLIECCOB JIOIYCKAET PSIJI oro
pon Y p HE3HAYMTEIILHEBIE
OmInOoK. MIPOIIECCOB.
OIINOKH.
Bmaneer
Braneer HaBBIKAMU B
(OIIK 4.2.B1) He Bnaneer HaBBIKAMU COBEpIICHCTBE
JIOTHYECKOTO
Bnaners HaBBIKAMHU HaBBIKAMU JIOTHYECKOTO BJIaJIeET
MOCTPOCHHUS U
JIOTHYECKOTO JIOTHYECKOT0 MMOCTPOCHHS U HaBBIKAMU
BH3YaJIU3aI[UH
MTOCTPOCHUS U MOCTPOCHHUS U BH3YaIIU3aI[UH HOIVCHHOI JIOTHYECKOT0
BH3YaIIU3aI[UH BU3YaITU3AIIH MTOTyYCHHOM i (b}(’)q AL O MOCTPOCHUS U
MTOJTyYCHHOM MOJTYYCHHOM HHpOPMALIUHU O DOT é:( M BH3YaIIU3aIIH
HHPOPMALIUH O HHPOPMALUH O MPOTCKAHUU xﬁ MHMECKIX MOJTyYCHHOM
MIPOTCKAHUU MPOTEKaHUU XUMHAYECKUX DOTIECCOB HHPOPMALIUH O
XAMHYECKUX XAMUYECKUX TPOIIECCOB, HO Z[EH cKas ’ MIPOTEKAHUH
TIPOIIECCOB. MIPOIIECCOB. JIOTTYCKAaET PSIIT 4 XAMHYECKUX
HE3HAYMTEILHEIE
OIINOOK. MIPOIIECCOB.
OIIIMOKH.
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Kon

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

KOMICTCHIM | pe3yJibTaTa 00ydYeHHS
u 10 JIMCUUIUTHHE 1-2 3 4 5
3HACT OCHOBHAIC 3HaeT OCHOBHBIE B
(OIIK 4.3.31) 3natp | He 3maer TIPUHIUTIHI B COBEPILICHCTBE
MIPUHIIUIIBI B
OCHOBHBIE OCHOBHBIX 061aCTH obnactu 3HaeT
MPUHIIUTIBI B MPUHIIUIIOB B HMHTEPIIPETALUH OCHOBHBIE
HMHTEPIIPETALUH
obmactu obxacti SKCIEPUMEHTANbH | MPUHIIHITH B
IKCIIEPUMEHTAIIb
HHTEPIPETALUH HHTEPIPETALUH BIX JJAHHBIX, obnactu
HBIX JaHHBIX, HO
SKCIEPHMEHTAIBHEX | SKCIEPHMEHTANE | oo, JIOTTyCKast HHTEPIpETAIUN
JIAHHBIX. HBIX JaHHBIX. omny601< P HE3HAYUTEIILHBIC | YKCICPUMEHTAI
OIITUOKH. bHBIX JIAHHBIX.
Vneer YmMmeer B
(OIIK 4.3.Y1) HUHTEPIPETUPOBAT | COBEPILIECHCTBE
He ymeer HHTEPIPETUPOBA
YmeTh b MIOJYYCHHBIC yMeeT
HMHTEPIPETHPOBA | Th MOJyYCHHBIC
HUHTEPIPETHPOBATH IKCIEPUMEHTANIbH | UHTEPHIPETHPOB
Th MOJYYCHHBIC | IKCIEPUMEHTAIb
MOJTyYeHHBIC bI€ JIAHHBIE, aTh
JKCTIEPUMEHTAIIb | HbIC JIaHHBIC, HO
9KCTIEPUMEHTAIbHbIC JIOmyCKast MOJTyYeHHBIC
HbIC JAHHbIC. JIOMYCKAeT Psijt
JIaHHbIE. HE3HAYHUTENIbHBIC | IKCIIEPUMEHTA
OmOOK.
OLIHOKH. bHBIC JIAHHBIC.
Bnaneer B
Braneer HaBIfIlKaMI/I COBEPIICHCTBE
(OIIK 4.3.B1) He Bnaneer HaBbIKAMU P
00pa3HoOro BJIaJICCT
Bnanets HaBbIKaMU HaBBIKAMU 00pa3HOTO
MBIILTIEHHUS U HaBBIKAMH
00pa3Horo 00pa3Horo MBIIUICHUS U
UHTEpIpETALIN obpazHoro
MBIIIIEHUS U MBIIUTICHUS U UHTEPIPETALUU
JAHHBIX (U3UKO- | MBIIUICHHUS U
HHTEPIpPETAIUN HHTEPIPETAMU | JaHHBIX (PU3UKO-
XUMHUYECKHX HHTEPIpETAIUN
JTAHHBIX (PU3UKO- JAHHBIX (PU3UKO- | XUMHUYCCKUX
MPOLIECCOB, JIAHHBIX
XUMHUYECKUX XUMHUYECKUX MPOIIECCOB, HO
JIOmyCKast ¢busuKo-
MPOIIECCOB. MPOLIECCOB. JIOMYCKAeT Psijt
HE3HAYHUTENIbHbIC | XUMHYECKUX
OIHOOK.
OIIHOKH. MPOIIECCOB.
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KAPTA

[Tpunoxxenue 2

o0ecre4YeHHOCTH JUCHMILINHBI Y4e0OHO0H H y4e0HO0-MeTOAHYeCKO JIMTepaTypoi

Jucrumraa: XuMHUA

Kon, cnennansHocTts 21.05.06 Hedrerazopble TeXHMKA U TEXHOJOTHU

HalpaBJICHHOCTD: Texuoaorus 6VDCHI/I$I He(bTHHI)IX Y I'a30BbIX CKBAXKHH

HAIIpPaBJICHHOCTh; MaliuuHbl 1 OGODV,HOBaHI/Ie Hed)TS[HI)IX Y I'a30BbIX IIPOMBICJIOB

HATPaBJICHHOCTh: Pa3paboTka v dKCIuTyaTalus HeTIHBIX U Ta30BBIX MECTOPOIKICHUN

HalpaBJICHHOCTD: MarucTpajibHbIe TDV6OHDOBO}_H)I u ra30Hed)TexpaHHnmna

n/n

HasBanue yueGHOTO, yueOHO-
METOANYECKOTO H3IaHHS,
aBTOp, M3IATENbCTBO, BUA U3JAHMUS, TOX
U30aHHT

KomnuectBo
SK3EMIUIIPOB
B BUK

KontunreHnt
oOyJaromuxcs,
HCTIONB3YIOIIN

X YKa3aHHYIO

JIUTEPATYPY

O6eceyeHHOCT
b 00YJarOITIXCS
JIUTEPATYPOH,
%

Hanuune
3JIEKTPOHHOTO
BapHaHTa B
9BC

(+5)

I'munka, Hukonait Jleonunosuy. O61mas
xumust B 2 T. Tom 1 [DneKTpoHHBIIH
yueOHHK] : ydeOHuK s By3oB / H. JI.
I'munka. - U3patensctBo KOpaiit, 2022. —
353 https://urait.ru/bcode/490493

OP

30

100

I'munka, Hukomnait Jleonunosuy. O61mas
xumust B 2 T. ToMm 2 [DneKTpOHHBII
yueOHuK] : yueOHuK s By3oB / H. JI.
I'munka. - U3natensctBo KOpaiir, 2021. —
383 https://urait.ru/bcode/470484

OP

30

100

Annpuanosa, JIto6oBs Mocudosna. Obmas
XUMUSI [ DNEKTPOHHBIN pecypc] : yuebHoe
mocobue / JI. . Auapuanosa, JI. H.
Maxkapoga. - TV, 2020. - 152 c.

25+9P

30

100

ITumueBa, JIrogmuna AHaToNIbeBHA. XUMUS

[DnexTpoHHBI pecypc] : KOHCHEKT JEKIUH.

Y. 1/J1. A. ITumuesa, A. A. Pemerosa, 1.
H. IMonemyxk. - TUY, 2021. - 111 c.

12+DP

30

100

Ipecc N. A. OcHOBBI 001ICH XUMUH IS
CaMOCTOSITEIIEHOTO H3yYEHUS
[DnexTpoHHBIH yueOHHK] : yueOHOE
mocobue / U. A. Tpecc. - Jlans, 2021. - 496
c. https://e.lanbook.com/book/168436

OP

30

100

Aptemenko A. WM. Opranndeckast Xumus AJst
HEXMMHUYECKHUX HarpaBJIeHUH ITOIrOTOBKH
[OnexrponHbI pecypc] : yueOHOe ocobue /
A. . Apremenko. - JIans, 2021. - 608 c.
https://e.lanbook.com/book/168595

OP

30

100

Xumus [DneKTpoHHBIH pecypc] :
71a00paTOPHBII MPAKTHKYM JUIs
00y4aroImmxcst Bcex HarpaBIeHUH
NoAroTOBKHU U popm oOyuenus / TUY. -
TNY, 2017. - 66 c.

5+0P

30

100
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