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Pabouas mporpamma s 00ydaromUXcsl MO HANPaBICHUSAM IMOJTOTOBKH, PEAU3yEMbIM I10
WHIUBHUIYAJIbHBIM ~ 0Opa3oBaTelibHbIM  TpackTopusiM  (Mmxenepusii  cranmapt THUY,
OakanaBpuar):

23.03.01 TexHonoruUs TPAHCTIOPTHBIX MPOIIECCOB

21.03.01 Hedrerazosoe nemno

12.03.01 ITpubopocTpoeHue

13.03.02 DnekTposHepreTuka u MEKTPOTEXHUKA

15.03.01 MammuHocTpoeHue

15.03.06 MexarpoHuka u poOOTOTEXHUKA

18.03.01 Xumuyeckasi TEXHOJIOTUS

18.03.02 Duepro- u pecypcocOeperaromye npomuecchbl B XUMUYSCKOM TEXHOJIOTHH,
He(TEeXUMUU U OUOTEXHOJIOTUN

19.03.01 buorexHnonorus

19.03.04 TexHOMOTHS MPOAYKIIMHM W OPTaHU3aIUU OOIIECTBEHHOTO MTUTAHUS

22.03.01 MarepuanoBeieHue U TEXHOJIOTHH MaTepHajIoB

27.03.01 CranmapTu3aius 1 METPOJIOTHS

27.03.05 MunoBaTuka

28.03.03 Hanomarepuabl

13.03.01 TerutosHEepreTHKa M TEIUIOTEXHUKA

20.03.01 TexnocdepHas 6€30MaCHOCTD

21.03.02 3emiteycTpoiCTBO M KaJlaCTPhI

27.03.03 CucreMHBbIi aHATN3 U YIIpaBIICHUE

05.03.01 I'eomnorus

12.03.04 bruoTexHUYECKUE CUCTEMBI U TEXHOJIOTHH

15.03.04 ABromaTH3aIus TEXHOJIOTUIECKUX MTPOIIECCOB U MPOU3BOICTB

27.03.04 YrpaBiieHre B TEXHUUECKUX CHCTEMaxX

08.03.01 CtpourtenscTBO

Pabouyas nmporpamma paccMoTpeHa
Ha 3aceqannu Kadeapsl ToBapoBeACHUS U TEXHOJIOTUH TMPOTYKTOB IIUTAHUS
ITpoTtokon Ne 6 ot 18.01.2024 r.



1. HeJII/I " 3aJa4YM OCBOCHUSA TUCHUIIJINHBI

Henp nucnumiuuHbl: cOpMHUPOBATh IpeACTaBI€HUE OO0 OCHOBHBIX XMMHUYECKHX
CHCTEMax U MPOLECCax; O PEaKIMOHHOM CIIOCOOHOCTH BEIIECTB; O METOAAX XUMHYECKOM
UJCHTU(QUKAIMKA BEIIECTB; O HOBEHIIMX OTKPBITUAX B OONACTH XUMHMH; O XMMHUYECKOM
MoenupoBaHun. [IpuBUTH PO eCCHOHATBHBIE U COIIMATIBHO 3HAYMMBIE Ka4eCTBA IMYHOCTU U
MHTEJUIEKTYaJIbHO-TI03HABATEIbHbIE YMEHHUS U HaBBIKM B COOTBETCTBMM C 0Opa30BaTENIbHOM
IIPOrpaMMOM U MUCCHEH YHUBEPCUTETA.

3amayn IUCIUTUIAHEL:

— IPHUBUTH HABBIKM B IIPOBEACHHM XUMHYECKMX OKCIEPHUMEHTOB U XHMHYECKUX
pacyeTos;

— JlaTh OIpEJCJICHHBI KOMIUIEKC 3HAHWH, HEOOXOAWMBIA [UIS YCIIEUIHOTO HW3YyYCHHS
MOCJIEYIOIIUX JUCLUILINH;

— IPUBUTH HaBBIKU 0€30I1aCHOM PabOTHI C pa3IMYHBIMU XMMUYECKMMU BEIIECTBAMU, HABBIKU
B IPOBEICHUUM XHMHUYECKMX OSKCIEPUMEHTOB M XHUMHUYECKHX pacyeToB, HAy4duThb
00001IeHISAM HAOMIOAaeMBbIX (DAKTOB;

—  BOOPYXXHUTb 3HAHUSAMM I10 OXPaHE OKPYKaIOLIEN Cpebl;

— OTPA3UTh POJIb PYCCKUX YYEHBIX B PA3BUTHH OTEYECTBEHHOW U MUPOBOM HAYKH;

— IPUBUTh KOMMYHHMKAaTHBHBIE U MHTEJUIEKTYaJIbHO IIO3HABATEJIbHbIC HABBIKU IIOBEJICHUS B
COOTBETCTBUH C KOMIIETEHTHOCTHON MOJIENbIO BBIITYCKHUKA;

— TIPUBUTh HABBIKM CAMOCTOSITENLHOW pabOThl C HCHOJIb30BAHHWEM HH(POPMALMOHHBIX
texHojorui (Internet, nokanbHbIC CETH U T.JI.)

2. Mecto aucuumiannsl B cTpykrype OIIOITI BO

Hucnunnuna XuMus OTHOCUTCS K TUCIMIUIMHAM 0053aTeNTbHOM YacTh y4eOHOTO IJIaHa.
Heo6xo1uMbpIMU YCIOBUSIMHU ISl OCBOCHUS AUCLUTIIUHBI SIBJISIOTCS:
3HaHue:
— XUMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHMI;
— METOJBI ¥ CPEACTBA XUMUYECKOIO UCCIIEJOBAHMSI BELLIECTB U UX IIPEBPALLICHHUS.
ymenue:
— COCTaBJIATh U AHAIN3UPOBATh XUMUYECKUE YPABHEHMUS,
— co0ro1aTh Mepbl 0€30M1aCHOCTH TPH PaboTe ¢ XUMUYECKUMU pEaKTHUBAMU.
énadenue:
— HaBBIKaMH [IPOBEJICHUSI XUMUYECKOTO SKCIIEPUMEHTA;
— HaBBIKaMH pabOThI ¢ XUMHUUECKUMH BELIECTBAMHU, XUMUUYECKON TOCYION 1 000pyI0BaHUEM;
— CIELHAJIbHON XUMHYECKOW TEPMUHOJIOTHEM.

ConeprxkaHre TUCUUTLITUHBI CITYKUT OCHOBOM ISl OCBOSHUS NucuUIUIMH Heopranunyeckas
xuMmud, Opranudeckas xuMus, MarepuanoBeieHHEe U TEXHOJIOTUsl MaTepuano, Ouzndeckas
XUMHUs, AHanmuThueckas xumus, @usnka, [IpoekTHas nesarenbHOCTh, MHXEHepHas 3K0I0rus,
bezonacHOCTb XH3HEAEATEABHOCTH, DKOJIOTHUS U JP.



3. Pe3yabTaTbl 00yuyeHUs MO JUCIUIIMHE

IIpouecc u3ydyeHus

KOMIIETEHIIUN:

IUCHUTIIINHEI

HalpaBJlieH Ha

(dbopMupoBaHHE  CIEAYIOIINX

Tabmuna 3.1

KO,I[ N HAUMCHOBAaHHEC

Kon n HammeHoOBaHME
WHJIUKATOpa JOCTHXKEHUS

Kon u HanMeHOBaHKE
pe3ynbrata 00y4eHHS 10

VK-1. Ciocoben
OCYIIECTBIISITH TIOUCK,

uH(popMaln, IPUMEHATh
CUCTEMHBIN MOJIXOM JUIst
pELIeHNs] TIOCTaBIEHHBIX
3a1a4

BBIOOD aKTYyalIbHBIX
POCCHUICKHX U
3apyOeIKHBIX
HMCTOYHHUKOB, a TAKKE
MIOMCK, COOp 1
00paboTKy
uH(popMaluuy,
HEe00OX0aAUMOM IS
peLIeHHs TOCTaBICHHOM

KOMHCTCHIIH kommnereniuu (M/K) NUCHUIIIINHE
3uarb 31 nyTu noucka
UH(POPMAIIMOHHBIX
YK-1.1 OcymectBisier | ,rounmkon

Ymers Y1 npumeHsaTh
HOJIy4EHHYIO U
00paboTaHHYI0 HHPOPMALIUIO
JUIS PELIeHUs] XUMUYECKUX
3aja4

Baagers B1 meTonamu
BBIOOpA, HICTOYHUKOB, a TAK)XKE
MOMCKa, cOopa 1 00pabOTKH
uHpopmaiuu, Heo0X0IUMOMN

KPUTHYECKUI aHAJIN3 U CUHTE3

3aa4u
JUTS pEIICHUS TOCTaBICHHOM
3aJ1a4uM 110 O0IIeH XUMUU
3naTh 32 kakuM oOpa3oM
CJIElyeT CUCTEMAaTU3UPOBATh
VK19 U KPUTHYECKU aHAIU3UPOBATh
C e MH(}OPMALIKIO TOTYYEHHYIO U3
MCTeMaTH3MpYeT 1 pa3HBIX HCTOYHUKOB
KPUTHYECKH
P Ymers Y2
aHATU3UPYeET
CHUCTEMaTH3UPOBATh,
uH(pOpMaIHtIo,

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C

TpeOOBaHUSMU U
YCIIOBUSIMU 331a91

KPUTHYECKH aHAIU3UPOBATh
MH(}OpPMaILIHIO, TOITYYEHHYIO
U3 pa3HbIX HICTOYHHUKOB

Buaanerns B2 naBbikaMu
MpUMEeHEeHUs HH(OpMaIIUY B
COOTBETCTBUH C
TpeOOBAaHUSIMU U YCIOBUSIMH
3a7a4 o0IIEel XUMUH

VYK-1.3. Ucnonb3yet
METOJNKHN CUCTEMHOI'O
MoAXO0/a NpU PEIICHUHN

IIOCTABJICHHBIX 3a/1a4

3naTb 33 pasiauuHble
METOJIMKH CHUCTEMHOTO
M0JIX0/1a MIPH PELICHNUN
XMMHUYECKHX 3a7a4

Ymers Y3 npuMeHITh
METOJIMKH CHUCTEMHOTO
MOJIX0J1a TP PEUICHUH 3a]a4
o0mel XuMuun

Baagers B3 MeToqukaMu
CHCTEMHOI'0 IOAX0aa K
pEIIeHHUIO0 3a1a9 O0IIei
XUMHHU

YK-2 CnocobeH onpenensTh
KpYT 33724 B paMKax
IIOCTaBJIICHHOH 11EJIU U

VYK-2.1 IIpoBoaut
aQHaJIN3 MIOCTaBICHHON
ey 1 GopMyIupyer

COBOKYITHOCTb

3HaTh 34 MeTOAbI
XUMHAYECKOr0 aHAIN3a
HEO0OXOaNMBIE IS
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BBIOMpATh ONTUMAIIbHBIE
CIOCOOBI UX PEIIeHUs, UCXOS
Y3 JICUCTBYIOIIMX MPABOBBIX
HOPM, UMEIOLINXCS PECYPCOB
Y OrPaHUYEHUN

B3aUMOCBA3aHHBIX 3aJ4a4,
KOTOpPBIE HEOOXOAMMO
pEIUTE I €€
JOCTHUIXCHUA.

peanu3alnuy NOCTaBICHHBIX
[eJIEH U 3a1ad.

YMmertb Y4 hopmynupoBath
B3aMMOCBS3aHHEIC 3a70a4l
BO3HUKAIOIIIHE MPU
peanu3anuy MOCTaBICHHBIX
Lejaek 1 3a1ad.

Baagerr B4 MmeTonamu
XAMHYECKOI'0 aHaIn3a
HEOOXOIUMBIMH JJIS
peanu3alnuy NOCTaBICHHBIX
[eJIEH U 3a1ad.

YK-2.2Br16upaet
OINTUMAaJBHBIN cII0c00
peIIeHHUs 3a/1a4, HCXOS
M3 AMEOIIUXCS

3HaTtp 35 criocoOb! permeHus
XMMHMYECKHX 3a7a4, UICXOMs U3
MUMEIOLINXCS PECYPCOB U
OrpaHUYCHUM.

Ymers Y5 BoiOUpath
ONTUMAJIbHBIN CIOCO0
pelIeHus 3a1a4, UCXOs U3
HUMEIOLINXCS PECYPCOB U

pPECYpCOB U 5
OTpaHUYCHUH. OTpaHHYCHIHN.
Baagers BS onTuMainLHBIMU
crioco0aMu perieHus 3aad,
HCXOS U3 UMEIOIIHNXCS
pPECYPCOB U OTPAHUYECHUN.
05.03.01 I'eosrorus
OIIK-1. Criocoben
MPUMEHSITh 3HAHUS
(bYHIAMEHTATBHBIX PA3IEIIOB 3HaTh 36 OCHOBHEIC 3aKOHBI
Hayk o 3emiie, 6a30BbIe XUMIH, MCTO/IBI
SHAHIS CCTCCTBEHHO- MaTEeMaTU4YeCKOr0 aHalln3a 1
Hay4HOr'0 U MaT€MaTH4E€CKOro MOZCTNPOBAHHA
LUKJIOB IIPH PEIICHUH OIlIKA-1.1 TIPHUMCHHTCIEHO K

CTaHJapTHBIX
poecCHOHATIBHBIX 3a7a4

08.03.01 CtpouteancTBo

OIIK-1. CnocobeH pemaTh
3aJa4u NpoQecCuoHaIbHON
JIeITEIIbHOCTH Ha OCHOBE
UCIOJIb30BAHUS
TCOPECTUYCCKUX U
MPAKTUYECKHX OCHOB
€CTCCTBCHHbBIX U TEXHUYCCKUX
HayK, a TaKKe
MaTEeMaTHYECKOT0 anmapaTa

12.03.01 [MpuGopocTpoenue

JleMOHCTpUpYeT 3HaHNE
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTeMaTHYECKUX HayK
JUISL PEeLIeHUs] TUITOBBIX
3ajga4

XUMHYCCKUM IIponeccam

Ymers Y6 npuMeHsITh
3aKOHBI XUMUU JIJISl PELICHUS
TUIIOBBIX 3a7a4

Baagers B6 ocHOBHBIMU
3aKOHAMH XUMHHU U
MPUHLIUIAMH UX TPUMEHEHUS
MpY PEUICHUH 3a/a4.




OIIK-1. Ciocoben
MPUMEHSITh
€CTECTBCHHOHAYYHBIC U
oOlIeMH)KEHEPHbIE 3HAHUS,
METO]IbI MATEMATHIECKOTO
aHaJIM3a U MOJEIIUPOBAHHUS B
WHXEHEPHOU
JeSITeNIbHOCTH, CBS3aHHOM C
MPOEKTUPOBAHUEM U
KOHCTPYHPOBaHHUEM,
TEXHOJIOTHSIMH IPOU3BOJICTBA
pruOOPOB ¥ KOMILJIEKCOB
HIMPOKOTO Ha3HAYCHUS

12.03.04 BuorexunuyecKue
CHUCTEMbI M TEXHOJIOTHU

OIIK-1. Cniocoben
MIPUMCHSITh
€CTECTBCHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METOIbl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS B
WH)XCHEPHOU NEeSITeIbHOCTH,
CBSI3aHHOM C pa3pabOTKOMH,
MIPOEKTUPOBAHUEM,
KOHCTPYHPOBAHHEM,
TEXHOJIOTUSIMU TIPOU3BOACTBA
U OKCILTyaTaluu
OMOTEXHUYECKUX CUCTEM

15.03.01 MammHocTpoeHHne
15.03.06 MexaTpoHuka u
poboToTexHuKa

OIIK-1. CnocobeHn
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOIIIenH)KEHEePHBIC 3HAHUS,
METO/bl MATEMATHYECKOTO
aHau3a U MOJICTUPOBAHHMS B
npodeccnoHanbHOM
NEATETLHOCTH

15.03.04 ABTOMaTH3aALUA
TEXHOJOI'NYECKUX
NpoLeccoB

OIIK-1. [IpumensTH
€CTECTBEHHOHAYYHbIE U
oO0IIenHXEeHEePHbIE 3HAHUS,
METO/]Ibl MaTEMaTHYECKOTO
aHaJM3a U MOJICIMPOBAHUS B
npodecCuOHATbHON
JeSTeIbHOCTH

21.03.01 He¢rerazosoe
eJ10;
21.03.02 3emJieycTpoiicTBO
U KaJacTphbl;




22.03.01
MarepuasioBeieHue u
TeXHOJOTUM MATEepPHaJoB;

OIIK-1. CriocobeH pemiaTth
3ama4u npodeccrnoHaIbHOM
JESITeIIbHOCTH TPUMEHSIS
METO]IbI MOJICITUPOBAHUS,
MaTeMaTHYECKOTO aHAJIN3a,
€CTECTBCHHOHAYYHBIC U
OOIIenH)KEHEPHBIC 3HAHUSI

23.03.01 TexHoJiorus
TPAHCIOPTHBIX MPOILECCOB

OIIK-1. Cniocoben
PUMEHSATh
C€CTCCTBCHHOHAYYHEBIC U
OOIIEMHXEHEPHBIC 3HAHUS,
METOAbI MATEMATUYCCKOT'O
aHaJIM3a ¥ MOJICIMPOBAHKS B
npodeccnoHaTBEHOM
JeATEILHOCTH

27.03.01 CranpapTu3anus u
METPOJIOTHS;
27.03.03 CucremHubIi
aHAJIN3 U yIIPaBJIeHHe;
27.03.04 Ynpasiienue B
TeXHHYEeCKHX CHCTeMaXx;

OIIK-1. Crocoben
aHAIIM3UPOBATh 33/1a4U
npodecCHOHATIbHON
JIEeATEIIbHOCTH HAa OCHOBE
MMOJIOKEHUM, 3aKOHOB U
METOJIOB B 00J1aCTH
€CTECTBCHHBIX HAYK U
MaTeMaTUKU
27.03.05 UnHoBaTHKA
OIIK-1. Crocoben
AHAIM3UPOBATH 337291
npodeccnoHabHOM
JIEATEIHHOCTH Ha OCHOBE
MTOJI0KEHUH, 3aKOHOB U
METOIO0B B 00J1aCTH
MaTeMaTUKH, €CTCCTBEHHBIX U
TEXHUYECKHUX HAYK

19.03.01 BuoTexHoJ0rus
OIIK-1. Criocoben M3y4aTh,
AHATM3UPOBATH, HCIIOJL30BaTh
OMOJIOTHYECKHUE 0OBEKTHI H
[TPOLIECCHI, OCHOBBIBASICh Ha
BaKOHaX W  3aKOHOMEPHOCTSX
MaTeMaTUYECKHUX, (huznyeckux,
XUMHYECKHUX MW  OHOJIOTMYECKHX
HAyK M UX B3aMMOCBSI3SIX

28.03.03 HanomaTtepuaJibl




OIIK-1. CniocoGen pemathb
3a1auu MpodhecCuOHaATBLHOM
JeSITEIbHOCTH HAa OCHOBE
MIPUMEHECHHSI
€CTeCTBEHHOHAYYHBIX U
OOIIENH)KEHEPHBIX 3HAHUH,
METOZ0B MaTeMaTHUECKOTO
aHaJIN3a ¥ MOJICIIMPOBAHHSI




18.03.01 XumMnuyeckas TeXHOJIOTHSA;
18.03.02 JHepro- u pecypcocoeperaioiiue npouecchbl B XuMUYeCKOH T€XHOJIOTHH,

Heq)TeXI/IMI/II/I U OHOTEXHOJIOTHH

OIIK-2
Crioco0¢H UCIIOJIB30BaTh
MaTeMaTHYECKue,
¢busnveckue, GU3NKO-
XUMHYECKHE, XUMHUYECKHE
METO/IbI JJIs PEIICHUS 3a/1a4
po(heCcCHOHATILHOM
JIeATEIIbHOCTH

19.03.04 Texnosorust
NPOAYKIUHA U
OpraHu3anuu

00IIeCTBEHHOT0 NUTAHUS

OIIK-2. Cnocoben
MPUMECHSTh OCHOBHBIC
3aKOHBI U METO/IbI
HCCIICIOBAHUM
€CTECTBEHHBIX HAYK JJIsI
pelIeHus 3a1aq
poheCcCHOHATILHOM
eI TENTbHOCTH

OIIKA-2.1 lemoHCTpHpYET
3HaHNE OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTeMaTU4eCKuX HayK JUIs
pELIeHUs TUTIOBBIX 3324

3HaTb 36 OCHOBHEBIE 3aKOHBI
XAMHUH, METOIBI
MaTeMaTUYECKOT0 aHaIu3a U
MOJICTTUPOBAHUS
MIPUMEHHUTETBHO K
XUMHYECKHM ITpolieccam

Ymersb Yo6npumeHaTsh
3aKOHBI XUMUU JJIS1 PeIICHUS
TUIIOBBIX 33724

Buaagers B6 ocHOBHBIMH
3aKOHaAMH XUMHUU U
HpI/IHIII/IHaMI/I nux
MIPUMEHEHUS TIPU PEIICHUN
3a1a4.

13.03.01 TenJiodHepreTuKa U TeMJIOTEXHUKA;
13.03.02 D1eKTPOIHEPTeTHKA U IJTEKTPOTEXHUKA

OIIK-3.
CrniocobeH npuMeHsTh
COOTBETCTBYIOIIUHN (PU3HKO-
MaTeMaTUYeCKUil anrmapar,
METO/IbI aHAIHN3a U
MO/IEIMPOBAHUS,
TEOPETUYECKOTO H
HKCHEPUMEHTAIBHOTO
WCCIIEIOBAHMS TIPH PEIICHUH
npodecCHOHATBHBIX 3a1a4

OIIKA-3.1 lemoHCTpHpYET
3HaHNE OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTeMaTHYECKUX HayK JJIs
peLIeHHsI TUIIOBBIX 3a7a4

3uatb 36 OCHOBHBIE 3aKOHEI
XAMHUH, METOIbI
MaTeEMaTHYECKOr0 aHaIn3a 1
MOJICTTUPOBAHUS
MPUMEHUTEIHHO K
XUMHYECKHUM Ipolieccam

Ymerb Y6 npuMeHAITh
3aKOHBI XUMUU JJIS1 PEeLICHUS
TUIOBBIX 3aja4

Baagers B6 ocHOBHBIMHU
3aKOHaMH XUMHH U
HpI/IHHI/IHaMI/I nux
MPUMEHEHUsI TpPU PEHICHUU
3a7a4




4, O0beM IUCHUILINHBI
OO01muit 00beM JUCIUAIIINHEI COCTABIISIET 3 3aueTHbIE equHuIbl, 108 yacos.

Tabmuua 4.1.
AynuTopHbIe
3aHSTHS/KOHTaKTHAs
®dopma
dopma Kypc/ pabota, uac. CamocTrosiTensHas N
Kontponp | mpoMexyTodHOU
oOydeHust ceMecTp Jlaboparo pabora, gac.
aTTeCTaIlluH
Jlexuun pHBIE
3aHATHUS
OuHas 11 18 34 20 36 OK3aMeH
0390 1/2 12 20 40 36 DK3amMeH
300 1/2 6 8 85 9 DKk3aMeH

5. CTpyKTypa M coep:KaHHe IUCHUTITHHBI

5.1. CrpykTypa TUCIUIUIUHBI.
5.2.

ouHas ¢opma odyuenust (OPO)

Tabmuma 5.1.1

Ne CTpyKTypa JUCIUILTHHBL/ MOy ISt AYZHMTOPHLIC 3AHATHA, Bce
o/ ac. CPC, ro, Kox MJIK OuEeHOYHbIE CPEICTRA
Howmep yac.
I Haunmenoanue paznena JL. Mp. | Ja6. yac.
paszena
VK-1.1,
VK-1.2
1 1 ]éBeZ[CHI/IC. 2 ) 2 2 6 VK-1.3 - Tecr, ,
TPOCHHUE BEIECTBA VK21 (TTpunoxenue 7)
VK-2.2
OIIK:-1.1/
2. 2 S:;gizzfniaﬁgﬁszf;"CT“ 3 - 6 2 | 11 | OnKs2.1/ | Tecr (Tpunowenue 9)
OIIK:1-3.1
Brimonxenne
WHINBHAYaTbHBIX
3aganuil ([Ipunoxenue
OIIK:-1.1/ 2)
3. 3 PactBopnbl. CBOHCTBA pacTBOPOB 3 - 8 4 15 OIIKs1-2.1/ Tecr, (IIpuioxkenne
OIIK:-3.1 10)
OTHeT 110
nabopartopHoii padote
(ITpunosxenue 4)
Brimonnenune
WHIWBHAYaIbHBIX
OIKS-1.1/ | 3ananuii (ITpunoxenune
4. 4 3nel§"rp0XHMI/IquKHe HPOLECCHI. 3 ) 8 4 15 OTKS-2.1/ 1)
CBoliCTBa METAJLIOB OIKS-3.1 Tecr (ITpunoxenue 6),
OTYeT o
nabopartopHoii padote
(ITpunosxenue 4)
Kounonanele U qucnepcHble OIKI-1.1/ Bompocet k yeTHof
> > CHCTEMEI 2 - 2 4 8 OIK-2.1/ 3amure
OIIKSI-3.1 (ITpunosxenue 11)
o OIIK:-1.1/ Tecr
6. 6 praHUYECKUe COSTUHEHUS U 3 ) 4 2 9 OIKS-2.1/ )
HIOJIMMEPHBIE MaTepHabl OTKS-3.1 (TIpuioxenue 8)
Xumudeckas uaeHTAUKAINS, OIIKsI-1.1/ Bompocsl k ycTHO#H
7. 7 OCHOBBI (PH3UKO-XUMHYECKOTO 2 - 4 2 8 OIIKA-2.1/ 3aIuTe
aHam3a OIIKS-3.1 (TIpunoxenue 11)
VK-1.1, Bonpocsl k ak3aMeny
YK-1.2
8 | Dk3ameH - - - 36 36 YK-1.3
YK-2.1
VK-2.2
OIIK:-1.1/
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OIIK-2.1/

OITK4-3.1
Hroro: 18 - 34 56 108
—04HOo-3a04Hasi popma o0ydenusi (O3PO)
Tabnumna 5.1.2
N CrpyKTypa AUCIUTUIMHBI/MO LY IS 21}}11;:{1:;2?2;1;
n/ Home CPC | Beero Koxg MJIK OLieHOYHBIE CPE/ICTBA
1 P HaumenoBanue pasznena J Ip | Jla6 Hac. Hac.
pazzen
a
VK-1.1,
VK-1.2
1 1 Beenenne. Ctpoenue BemecTsa 1 - 2 6 9 VK-1.3 Tecr, (ITpunoxexue 7)
VK-2.1
VK-2.2
OIIK:I-1.1/
2 2 OcHOBHEIC 3aKoHOMEPHOCTH 2 - 2 4 8 OIIKA4-2.1/ | Tecr, (Ilpunoxenwue 9)
XUMHYECKHX MPOLIECCOB
OIIKA-3.1
OIIK4-1.1/
3 3 PactBopbl. CBOICTBa pacTBOPOB 2 - 2 6 10 OIIK:-2.1/ Tecr,
(TTpunosxenwue 10)
OIIKA-3.1
OIIK4-1.1/
4 4 3“‘3“%0"13”““““““ [POHECCHI. 2 | - 4 6 12 | ONKS-2.1/ | Teer, (Ipuioxenue 6)
BOICTBa METAJLJIOB OITKS-31
KosutonHble 1 qucriepcHbie OINKs1-1.1/ Bormpoch k ycTHOI
5 5 CHOTEMbI 1 — 4 6 11 OIIKA-2.1/ 3aIIKTE,
OIIK-3.1 (ITpusoxenune 11)
OIIK4-1.1/
6 6 AL 2 - 4 6 12 OIIKA4-2.1/ | Tecr, (ITpunoxenwue 8)
MOJIMMEPHBIE MaTEPHAJIbI
OIIKA-3.1
Xumiueckas HIeHTHPUKAINS, OIIKA-1.1/ Bompocs K ycTHO
7 7 OCHOBBI (PH3UKO-XIMIIECKOTO 2 - 2 6 10 OIIKA-2.1/ 3alure,
aHanM3a OIIK-3.1 (Tlpunoxenue 11)
VK-1.1,
VK-1.2
VK-1.3
8 OK3aMeH - - - 36 36 yK-2.1 Bomnpock k 5x3aMeHy
VK-2.2
OIIK4-1.1/
OIIKs-2.1/
OIIKA-3.1
Uroro: | 12 - 20 76 108
—3ao4yHasi popma odyuenus (3PO)
Tabmnma 5.1.3
CTpyKTypa JUCIUTLTHHBL/ MO Ty ISt iﬁiﬁ;ﬁ?zzi
J:i Howme CPC | Bcero Kox MJIK OrneHouHbIe
I P HammeHnoBanwue pa3ziena J Ip | JIab Hac. Hac. cpenctsa
paznen
a
YK-1.1,
VK-1.2
1 1 Beenenue. CTpoeHue BemecTsa 0,5 - - 10 10,5 VK-1.3 Tecr,
(ITpusosxenue 7)
VK-2.1
VK-2.1
OIIKsI-1.1/
2 2 OCHOBHBIE 3aKOHOMEPHOCTH 1 B 2 15 18 OIKS-2.1/ Tecr, o
XUMHYECKHX MPOLIECCOB OIKSI-3.1 (ITpunosxenue 9)
OIIK:1-1.1/ Tecr,
3 3 PactBopsl. CBoiicTBa pacTBOpOB 1 - 2 15 18 OIIK:1-2.1/ (ITpunoxxenue
OIK4-3.1 10)
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OIIKA-1.1/
4 4 SHGKTpOXI/IvMI/I‘IeCKI/Ie HPOLIECCHI. 1 3 2 15 18 OTIKSI-2.1/ Tecr,
CBoiicTBa METaIIOB OITKSI-3.1 (ITpunoxenue 6)
OIIKS-1.1/ BOHPOCLI K
5 5 KostonaHbIe U THCIIEPCHBIC 05 B B 10 105 | OmKsg-2.1/ | YerHoi saumure,
CHCTEMBI (ITpunoxenue
OIIKs-3.1 11)
OIIKA-1.1/
6 6 OpraHu4ecKHue COCANHEHUS 1 1 3 2 10 13 OINKS-2.1/ Tecr,
MOJINMEPHBIE MaTEPHAIIbI OIKS-31 (Ilpunoxenue 8)
Xumuueckas HACHTHHHUKALU, OIK:A-1.1/ BOHP OCHI K
7 7 OCHOBBI (PU3UKO-XHMHYECKOTO 1 - - 10 11 OINKsl-2.1/ | YCrHOH samure,
(ITpunoxenue
aHanM3a OIIK$-3.1 11)
VK-1.1,
VK-1.2
VK-1.3
9 Sx3amen B 3 3 9 9 VK-2.1 Bompocs k
VK-2.2 9K3aMEHY
OIIK:I-1.1/
OIIKA-2.1/
OIIK:-3.1
Hroro: 6 — 8 94 108

5.2. Coneprxanue TUCIUTUTHHEL.

5.2.1. ConepxaHue pa3aeiioB TUCHUTIINHBI (TUJAKTHYSCKUE CIMHHIIBI).
Paznen 1. «Beenenue. CtpoeHue BelecTBa.
OrnpezenieHne XMMUM KaK €CTeCTBEHHOW Hayku. [Ipenmer u 3amaum xumuu. Mecto

XUMUU B piaAy GyHIaMEHTAIbHBIX HAyK. 3HAYEHWE XMMHH KakK MPOU3BOIUTEIHHOU CHIIBI
obmecta B (OPMHUPOBAHUHM €CTECTBEHHOHAYYHOTO MBINUJICHUSI, B M3yYEHHUU TPHUPOIBI.
OCHOBHBIE XUMHUYECKUE TTOHSITHS.

Crpoenue atoma. CoBpeMEHHasi TEOpUsl CTPOEHHUs aroMma. B3anuMocCBs3b MOJOKEHUS
anementa B Ilepuonnueckon cucreme snementoB J[.MI. MenneneeBa um cocraBa aroma.

OnexkTpoHHas 0007104Ka aToMa. AToMHast opoutains. KBanToBble uncia. [lopsiok 3anoaHeHus
AJIEKTPOHAMM HHEPreTHUECKUX YpOBHEH, mojaypoBHeH, opoOurtanei. I[lpunuun Ilaymnu.
[Tpunuun Haummensiied sHepruu. [IpaBmno Xynna. Crpykrypa Ilepmonnueckoil cucremsl
anemeHToB J[.MI. MeHneneeBa ¢ TOYKM 3pPEHHMS COBPEMEHHOM TEOPHUM CTPOCHHSI aTOMA.
3aBUCHMOCTh CBOMCTB 53JI€MEHTOB (OpOMTAJIbHBIM paguyc aToma, SHEprus HOHHU3ALUH,
CPEJICTBO K 3JIEKTPOHY, JJIEKTPOOTPHULIATEIBHOCTh) OT 3JIEKTPOHHOM CTPYKTYpPHI X aTOMOB.

CrpoeHue MmoJiekydbl. Tumbl XuUMHUYECKHX CBsizeil B Mojekyne. [lapamerpsl
XUMHYECKOH cBsA3U. KoBaneHTHas cBs3b. MeTo/ BaJIEHTHBIX cBsi3ed. CBOMCTBA KOBAJIEHTHOM
CBSI3U (HACBIIIAEMOCTh, HAIIPABJICHHOCTh, MOJISIPHOCTH). [lonsipHocTh Monekynn. MoHHas CBA3b.
CBolicTBa HOHHOM CBSI3H. MeTammnyeckas cBsa3b. CBOMCTBA METAJUIMYECKOM CBS3M.

ArperaTHoe cocTosiHUE BelmiecTBa. ['a3000pazHoe cocTosiHue BemecTBa (map). XKuakoe
coctosiHue BemecTBa (kunkoctr). Cuitel Ban-aep-Baansca. Bonopoanas cBsi3b. B3aumocssizpb

THIIA MEXMOJIEKYJIIPHON CBSI3M M TEMIEPATYphl KUIEHUS JKUIKOCTH. TBEpIOE cOCTOsSHUE
BenlectBa (TBEpable Tena). Kpucrtamnmueckoe coctosHue. Kiaccudukanuss KpuCTallIoB.
AMop(dHOe cocTosiHHE.

Paznen 2. «OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX MTPOILIECCOBY.

TGDMOHI/IHaMI/IKa XUMHNYCCKHUX ITPOIICCCOB. ITonsarue TCPMOANHAMHUYCCKAA CHCTCMA.

Buytpennsiss sHeprust cuctembl. Termora u pabora. I[lepBblii 3aKOH TEPMOAMHAMHUKH.
CranmapTHbIe yCIOBUS TepMOAWHAMUKHU. 3akoH ['ecca. DHTanmbmnusi 0Opa3oBaHUs BEIIECTBA.
OHTaNIBIUS peaku. DHAO0- U K30TEPMUYECKHE PEAKIIMU. DHTPOIHMS BEIIECTBA. DHTPONUS
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peakuuu. |l 3akoH TepmomumHamuiku. OHeprus ['mOOca oOpa3zoBaHMs BellecTBa. DHEPTHs
['n66ca peakuu. HanmpaBineHHOCTh XUMHUYECKUX MTPOLIECCOB.

Kuneruka xumuyeckux rnpoieccoB. CKOPOCTh TOMOT€HHBIX U T€TEPOTCHHBIX PEAKIIUH.
3aBUCHUMOCTh CKOPOCTH PEaKLHUU OT KOHILIEHTPALUU BELIECTB. 3aBUCUMOCTb CKOPOCTH OT
temneparypsl. Katanus.

Xumudeckoe paBHoBecue. HeoOpaTtumble U oOpaTuMble TPOLECCHl. XHUMHUYECKOE

paBHOBecue. CMmenienne xumuyeckoro paBaosecus. [Ipunmun Jle-1llarenbe.
Paznen 3. «PactBopbl. CBOICTBA pacTBOPOBY.
PactBopsl. Kujakue pactBopbl. DHTanbnus pactrBopenus. ConbBatel (ruapatsl). Cocta

pacTBOpoB. MeToabpl BbIpaXEHUsI COCTaBa pacTBOpoB. MneanbHblii pacTBOp. CBoOMCTBa
UJealbHBIX paCTBOPOB. /[aBieHne HACBHIIEHHOT O Tapa HaJl pacTBOpoM. TemiepaTypa KUIeHus
U 3aMep3aHus pacTBOpPOB. PacTBOpBI  3JIEKTPOIUTOB. Teopus  dIEKTPOIMTHYECKOU
aucconuanuu. MexaHus3M JucCOoLUaluy COCAVMHEHUN C MOHHOW M IOJSIPHOW KOBAJIEHTHOMU
cBs13b10. CHIIbHBIC U clladble AneKTponuThl. KoHcTaHTa qucconmanuu caadbix JIEKTPOIUTOB.
Juccouumanust coyieif, KHUCIOT M OCHOBaHHMM. OIJIEKTPOJIMTUYECKAs JUCCOLUALMUS BOIbL.
HetiTpanbHas, Kuciaas 1 OCHOBHas cpefibl. Bomopoausbiil mokasarens (pH). MaaukaTopsl.

Paznen 4. «DnexTpoxumudeckre mpouecchl. CBOMCTBA METAILIIOBY.

Omnpenenenre W Kiaccu(UKamus ANEKTPOXMMUYECKHX MporeccoB. OKHCIUTETHHO-
BOCCTAaHOBUTEJIbHbIE peakuuu. BaxxHeillne oKucIuTenu U BOCCTaHOBUTENU. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIN NoTeHIMaN. HanpaBieHne npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. DNeKTpOaHbIN noTeHMan. Bogopoanslil 35ekTpos cpaBHeHud. Y paBHeHue HepHcera.
PaBHOBecue Ha rpaHuIle METAI—PACTBOP. XUMUYECKUE MCTOUYHHMKHU TOKa. ['anbBaHMuecKue
DJIEMEHTBL. AKKYMYJSATOPBI. OJNEKTPOABIDKYIAs CHja. OJEKTPOJIU3 KAaK OKHCIUTEJIBHO-
BOCCTAHOBUTENBHBIN IpoOIecC. DIEKTPOIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU aHOJAMHU.
XuMuyeckass U 3JeKTpOXUMHUYecKass Koppo3usi MeTauioB. CriocoObl 3alllUThl OT KOPPO3UH.
CBolicTBa METAJIOB.

Pa3nen 5. «KomnounHble ¥ AUCTIEPCHBIE CUCTEMBDY.

JlucniepcHocTh M aMcniepcHble cucTeMbl. Kiaccuduxanuss TUCHEpCHBIX CHUCTEM.

Cycnensun u sMmynbcun. Knaccudukanus KomtonHbix cucteM. ['enu u 301, Munenisl, ux
oOpa3zoBaHue U cTpoeHue. Kpurnyeckas KOHIEHTpalus MuLe1oo0pa3oBanust. OnTudeckue u
AIIEKTPUUYECKUE CBOMCTBA KOJUIOMAHBIX CUCTEM. MeTO/IbI OTYUYEHHS ¥ pa3pyLIEHNs KOJUIOUIHBIX
cucreM. KosmoniHbsle cucTeMsl B IPUPO/IE.

Pa3nen 6. «Oprannyeckre COSAMHEHUs! ¥ TTIOJTMMEPHBIE MaTepUaITb».

Oc00EeHHOCTH OPraHUYECKUX COEMHEHUH. TeopHst XMMUYECKOT0 CTPOEHHS OPraHUIEeCKUX

coemuaeHnit A.M. BbytnepoBa. M3omepus. Krnaccudukarus opraHMYECKUX COCTHMHEHHI.
VYrneBogopoasl. ApomaTuueckue yrieBoaopoabl. [IpousBoanbie yriaeBoaopoaoB. CHUPTHL
Kucnotsl. Anbnerunpl. Ketonst. Odupsl.

Opranuyeckue ¥ HeOpraHu4deckue noummepsl. MeTo bl moaydeHus nommepos. CTpoeHne
noauMepoB. [Ipumenenne nonumepos. [TnacTmaccsl, BOIOKHA, TNIEHKH (OpTaHMUYECKHE CTEKIA),

KayudyKH (pe3uHbl), JJaKH, KJIeH, 1 KOMITIO3UIIUOHHBIE MaTepUalIbl (KOMIIO3HUTHI).

Paznen 7. «Xumuueckas HMISHTU(PHKALUSA, OCHOBBI (PU3MKO-XMMHUYECKOTO AaHAIHU3a»
Xumudaeckas uaeHTUuKanus BeniecTB. KauecTBEHHBIM XMMHYECKUN aHau3.
KonuuecTBeHHbI aHanu3. XUMHUYECKHE METOAbl aHanu3a. DU3MKO-XMMHUYECKUE METOIBI U

(du3nUecKre METOIBI.
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5.2.2. ConeprkaHue TUCHMILIMHBI IO BUJIaM Y4€OHBIX 3aHSATHH.

JleknuoHHbBIE 3AHATHSA

Tabmuua 5.2.1

Howmep pa3znena O0bem, yac.
Ne /i1 Tema ntexun
TUCLMITIAHEI OPO | 300 | O3PO
1. 1 0,5 0,5 0,5 Crpoenne atoma
2. 1 0,5 - - CtpoeHue MOJICKYJIbI
3. 2 1 0,5 1 TepmoauHaMUKa XUMHYECKHIX IPOIIECCOB
4, 2 1 - - KuHeTHKa XMMIYIECKHX MPOIECCOB
5. 2 1 - - XHUMHYECKOE PABHOBECHE
6. 3 1 1 1 PactBopsl. CocTaB pacTBOpOB
7. 3 1 1 1 PacTBOpBI 21€KTPOIHUTOB
8. 3 1 - - Hucconumanus Boasl. ['uaponus conei
9. 4 1 2 2 DIEKTPOXIMHUIECCKHE TPOIIECCH, TATbBAHIMYCCKIE IIEMECHTHI
10. 4 1 - 1 OJeKTpOJIHN3 paclIaBoB U BOAHBIX PACTBOPOB
11. 4 1 0,5 1 Mertamnsl. CBolicTBa MeTaiuioB. Koppo3ust MeTamioB
12. 5 1 - 0,5 Konnouansie u qucnepcHble CUCTEMBI
13. 6 1 - 0,5 Teopus XUMHUECKOT'O CTPOEHUS OPTaHUYECKUX COCIUMHEHHUH
14, 6 1 - 0,5 Knaccudukarus opraHi4ecKux COeTUHEHUI
15. 6 1 0,5 1 Opranndeckue 1 HeOpraHM4YecKue MoJIUMepH
16. 7 1 - 1 Xummdeckasi HICHTU(QUKAIHS BEIIESCTB
17. 7 1 - 1 KauecTBeHHBII 1 KOTUUECTBEHHBIN XUMUUECKUM aHAIIN3
18. 7 0,5 - - XHUMHYECKHUE METO/Ibl aHAIH3a
19. 7 0,5 - - OM3UKO-XUMHUYECKUE METOBI M (GU3NICCKHAE METOIBI
20. - 1 - - OK3aMeH
Uroro: 18 6 12
IIpakTHYecKHe 3aHATHA
[IpakTrueckue paboThl y4eOHBIM IUTAHOM HE MPEITyCMOTPEHBI.
JlaGopaTopHble padoThl
Tabmuma 5.2.3
O0beM, uac. .
Ne i/m | Homep pasnena AUCIIUITITUHBI HanmeHnoBanwue 1abopaTtopHoOit paboThI
O®dO | 300 | 0300
1 1 4 1 2 KHaCCBIuHeopFaHI/I‘{eCKI/IX coelMHeHuN. TuIel
peaknuii
2. 2 4 1 2 TemmoBbie 3P HEKTH XUMHYECKUX ITPOLIECCOB
3. 2 2 - - XuMHveckasi KHHETHKa U PaBHOBECHE
4. 3 4 1 2 Peaxuynu noHHOTO OOMEHa
5. 3 4 - - I'maponus coneit
6. 4 4 1 4 OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLIUU
7 4 4 2 4 lanpBannyeckuit anemMeHT. XuMuueckast
KOpPPO3HsI METAILIOB
8. 4 4 1 4 DJIEKTPOJIU3 PACTBOPOB COJIeH
9. 4 4 1 2 CBolicTBa METAIIOB
Uroro: 34 8 20
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CamocTrosiTesqibHasi padoTa cTyIeHTa

Tabmuma 5.2.4
No Homep O6BemM, Jac.
W paznena Tema Bux CPC
JUACIIATUTHHEL OdO | 300 | O3DO
IToaroroska k
Toaroroska k Teme: nabopaTopHoii paboTe,
CTpOCHHE BEIIECTBA
1. 1 2 10 6 pocH! III ’ BBITIOJTHEHUE
BasKHEHIIIME KIACCHI
HEOPTaHUYECKUX COCTUHCHUN MHAMBAYaIbHOTO
3aaHNs
ITonroroska k
IlogroroBka k TeMe: .
SHEPreTUKa XUMUIeCKAX nabopatoproit pabore,
2. 2 2 15 4 BBINOJIHEHUE
MPOIIECCOB, KHHETHKA U
WHIUBUIYAIHLHOTO
paBHOBeCHE
3alaHKs
TTonroroBska k
IloaroroBka K TeMe: .
pacTBOPBI, peaKIIMM HOHHOIO naGopatopnoii pabore,
3. 3 4 15 6 > BBINIOJIHEHUE
0oOMeHa, peaKIy THAPOIIH3a, HEBIIVATLHOLO
OBP JHBHLY
3a1aHKs
ITonroroska k TeMe: TTonroroBska k
AIEKTPOXUMUICCKUE nmabopaTopHoii padoTe,
4 4 4 15 6 MIPOIIECCHI, TaTbBAHNICCKHUN BBIIIOJIHEHTE
AJIEMEHT, JICKTPOIIN3 COJIEH, WHAWBHAIYATEHOTO
KOPpO3Hs METAJJIOB, CBOMCTBA 3a1aHKs
METAaJJIOB
TTonroroBska k
nabopaTopHOIt paboTe
TToaroroBska Kk Teme: ’
5. 5 4 10 6 BBINIOJIHEHUE
TACTIEPCHBIC CUCTEM
HHIUBUAYATLHOTO
3alaHKs
ITonroroska k
TToaroroBska k TeMe: nmabopaTopHoii paboTe,
6. 6 2 10 6 CBOWCTBA OPraHUYECKUX BEITIOJTHEHUE
coeaunenuii, BMC HAHIUBHTyaJIbHOTO
3aJaHMs
ITonroroska k
IToaroroBka x Teme: nabopatopHoii paboTe,
7. 7 2 10 6 METOJbI KOTUUYECTBEHHOI'O 1 BBITIOJTHEHHE
Ka4yeCcTBEHHOI'0 aHaIu3a HHIUBUAYATLHOTO
3alaHKs
8. 1-7 36 9 36 - [Moaroroska x 3auery
Hroro: 56 94 76

5.2.3. TlperogaBanue TUCIUIUIMHBI BEIETCSA C MPUMEHEHUEM CIICTYIOIINX BHIOB

06pa3OBaTCJ'IBHBIX TEXHOJIOTHUHi:

— Bu3yanuzauus yueOHoro marepuana B PowerPoint B nuangoroBom pexxume

(JIeKIIMOHHBIE 3aHATHSA).

TemaTnka KypcoBbIX pado0T/IIPOEKTOB
KypcoBbie paboThl/IpOEeKTH yUEOHBIM IJIAHOM HE IIPETYCMOTPEHBI.

7.

KoHnTtpoJbHbIe padoThl

7.1. Meroan4eckue yKa3aHHs J1Jisl BbINOJTHEHHs] KOHTPOJILHBIX padoT:

— Kaxnas koHTposbpHas paboTa 10JKHA OBITh BHIIIOJTHEHA B OT/ACTIBHOM TETPAIU B KIETKY
YepHUJIAaMH JIF00O0T0 1IBeTa, KpoMe KpacHoro. Heo6xoaumMo oCTaBisATh MO IIMPUHOMN
2 — 3 cM. [Tl 3aMEYaHUH PEIeH3EHTa.
— B 3aronoBke pa®oTbl Ha OOJIOKKE TETpaau IOJKHBI OBITH SICHO YKa3aHbl (haMIIus

15




CTYJEHTa, €ro MHULIMAJBI, HOMEP BapHaHTa—TocHeAHss nudpa B 3auéTke, Ha3BaHUE
JUCIUIIMHBIL, 3/1ECh XKe CIelyeT yKa3aTh Ha3BaHUE yueOHOTO 3aBEICHMUS.

B paboty nomkHbI OBITH BKIIIOUEHBI BCE 3alaud, YKa3aHHbIE B 3a/laHUU, CTPOTO IO
NOJIOKEHHOMY BapuaHTy. KoHTponbpHBIE PalOTHI, colIepKallue 3aJadyd HE CBOETO
BapHaHTa, HE 3aCUUTHIBAOTCSI.

Pemenus 3agau Hafo pacnosiaraTh B MOPSAJIKE BO3pAaCcTaHUS X HOMEPOB, YKa3aHHBIX B
3aJJaHUSX, COXPaHss HOMEpa 3aj1ay.

[lepen pemieHueM KaxaoW 3aJaud HAIO MOJTHOCTBIO BhINHCATh €€ ycioBue. B Tom
Clly4ae, €ClId HECKOJIbKO 3a/lady, W3 KOTOPBIX CTYJIEHT BBIOMpaeT 3ajaud CBOETrO
BapuaHTa, UMEIOT O0IIyI0 (OPMYITUPOBKY, CIEAYET, epenuChiBas yCIOBHE 3a7ayH,
3aMEHUTH OOIINe JaHHbIE KOHKPETHBIMHU, B3SITHIMU U3 COOTBETCTBYIOIEIO HOMEpA.
Pemenue 3amau cnexyer nznaraTh MoApoOHO U aKKYpaTHO, OOBSICHSS 1 MOTUBHUPYS BCE
JEICTBUS MOXOLy PELIECHUS U JIeNast HEOOXOIUMBbIE YEPTEXKHU.

Ecnu mpoBepeHHas BeIylIUM IIperojaBaTelieM paboTa BO3BpAleHA CTYACHTY IS
UCIPABJICHUSI BCEX OTMEUYEHHBIX PELIEH3EHTOM OLIMOOK, CTYAEHT JOJKEH BHECTU
UCTIpaBiieHUs] (WM JONOJHEHHWs) U B KOPOTKMH CpPOK caaTh paboTy ajisi HOBOH
MIPOBEPKHU.

B cnyuae He3auéra pabOThl U OTCYTCTBUS IPSIMOIO yKa3aHUS PELEH3EHTa O TOM, UTO
CTYJEHT MOKET OTPaHUUYUTHCS MPEACTABICHIUEM UCTIPABICHHBIX PEIICHUI OTIEIbHBIX
3aja4, Bcs paboTa JoMKHA OBITH BHITIOJHEHA 3aHOBO.

[Ipy  BBICBUIAEMBIX  HWCIOpPABICHUAX  JOJDKHA  00s3aTeNIbHO  HAXOAUTHCA
IpOpeLieH3UpoBaHHasi paboTa u peneH3uss Ha Hee. [loaToMy pekoMmeHayercs mpu
BBIMIOJTHEHUH KOHTPOJIbHOM pabOThl OCTAaBJISATh B KOHIIE TETPAJAM HECKOJIBKO UYUCTBIX
JUCTOB JJIsi BCEX [OMOJHEHUH M HCIHPABIEHUN B COOTBETCTBUM C YKa3aHUSMU
perieH3eHTa. BHOCUTH HcIpaBieHHs] B caM TEKCT pabOThl MOCTE €€ PEeleH3UPOBaHUS
3anpeniaercs.

1. Xumusi: nporpaMma, METOIMYECKHUE YKAa3aHUS U KOHTPOJIbHBIE 3aJaHUs 1O

BBITMIOJTHEHUIO KOHTPOJIbHOM paboThl Ne 1 11t oOyuaromuxcst o HanpaBiIeHUSIM:
"CrpoutensctBo", "TemnosnepreTuka u TemI0TeXHUKA" 3a04HOM hopMbl 00yueHHs /
TromM['HI'Y ; coct.: JI. A. [TumneBa [u ap.]. - Tromens: TroM['HI'Y, 2016. - 48 c. -
OnextpoHHas 6ubnmorexka TUY. - bubnuorp.: c. 47. - ~b. 11. - TekcT: HeNoCPeCTBEHHBIH.
http://webirbis.tsogu.ru/

2. Xumus: IporpamMma, METOAMYECKHE yKa3aHHUs U KOHTPOJIbHbIE 3aJIaHUsI 110
BBITMIOJTHEHUIO KOHTPOJIbHOU paboThl Ne 2 1y1st 00yyaromuxcst o HarnpaBieHUsIM:
"CrpoutensctBo", "TemnosnepreTuka u TeMIOTEXHUKA" 3a04HOM hopMbl 00yueHHst /
TioM[HI'V ; coct.: JI. A. I[lumueBa [u np.]. - Tromens: TroM[HI'Y, 2016. - 50 c. -
OnektponHas 6ubimoreka TUY. - bubnuorp.: c. 49. - ~b. 11. - TekcT: HenmocpeCTBEHHBIH.
http://webirbis.tsogu.ru/

oyHast popma o0yuenus (OPO)

KonTtponbHble paboThl y4eOHBIM IIJIAHOM HE MPETyCMOTPEHBI.
— O04HO - 3204Has ¢opma o0y4enus (O3PO)

KoHnTposbHble paboThl y4eOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

— 3a04Hasn ¢opma odyuenus (3PO0)

7.2 TemaTuka KOHTPOJbHBIX padot (3PO):
Ctpoenue BemiectBa. OCHOBHBIE KJIACChl HEOPTaHUUECKUX COCIUHEHHUI.
SHGPFGTI/IKa XUMHYCCKUX IMPOUCCCOB, XUMHNYCCKAsA KUHCTUKA U PAaBHOBCCHC.
PacTBOpHBI 271K TPOIUTOB, PEaKIIM HOHHOTO 0OMEHa, peakiuu ruapoiusa, OBP.
Konnounnele u aucnepcHble CUCTEMBI.
CaolicTBa oprannyeckux coenrHenuii, BMC.

I

MGTOI[BI KOJIMYCCTBCHHOI'O U KAYCCTBCHHOI'O aHAaJIN34a.
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8. OueHka pe3yJbTaTOB OCBOEHHS TUCHUILIUHBI

8.1. Kpurepun ornieHHBaHHs CTETICHH MOJHOTHI U KA4€CTBA OCBOCHUSI KOMIIETCHIIUN B

COOTBETCTBUH C TUNIAHUPYEMBIMHU pe3yJbTaTaMu 00y4ueHus npuseaeHsl B [Ipunoxxennn 1.
8.2. PeliTuHrosas cucrema OLlEHUBaHMS CTEHEHM MOJHOTHI U Ka4ecTBAa OCBOCHUS

KOMITETCHIIMIM 00yJaromuxcs 0O9HON (HopmMbl 00ydeHus rpeacTaBieHa B Tabauie 8.1.

Tabnuma 8.1
Ne Bunbl KOHTPOJIBHBIX MEPOTIPUATHI TEKYILIETO KOHTPOJIS bannst
1 JlabopatopHas padota - Kiaccel HeopraHMYecKiX coenHeHUHA. THIIBI peakiuit 0-2
2 JlabopatopHas padota - TemnoBbie 3 HEKTH XUMHIECKHIX IIPOLIECCOB 0-2
3 JlabopatopHas pabota - XuMudecKkas KHHETHKA W paABHOBECHE 0-2
4 TectupoBanne: OCHOBHBIE KJIaCCHI HEOPTAHIMYECKUX COSTNHCHUN 0-10
5 TectupoBanne — Xumuueckas cBs3b. CTpOeHIE BEIIecTBa 0-14
HUTOT'O 3a mepByIo TEKYIIYIO aTTECTALNIO 0-30
6 JlabopaTopHas paboTa - Peakiun noHHOTO 0OMEHa 0-2
7 JlabopatopHas pabota —['unponus coneit 0-2
8 JlabopaTopHnas padoTa —OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINN 0-2
9 Tect — OcHOBHbIE 3aKOHOMEPHOCTH XUMHYECKHX IPOLIECCOB 0-5
10 WunuBunyansHoe 3amaHue: — CBOHCTBa pacTBOPOB. XUMHUECKash KHHETHKA. 0-5
XMMHYECKOE paBHOBECHE.
11 TectupoBanue — PacTBOpbI 0-14
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30
12 JlabopaTopHas pabota - ['anbBaHMYCCKHIA 3JIEMEHT. XHUMHUECKas KOPPO3US 0-2
METaJIOB
13 JlabopaTopHas paboTa - DICKTPOJIU3 PACTBOPOB COJICH 0-2
14 JlabopaTopHnas padota —CBOICTBa METAIIIIOB 0-2
WunuBunyansHas paboTta 1mo TeMe — DJICKTPOXUMHYECKHIE TIPOLECCHI. 0-7
15 VcTHad 3amura; 0-7
a) KomouaHele u quctiepcHbIE CHCTEMBI.
0) Xumudeckast uneHTH()UKAINS, OCHOBBI (PH3UKO-XHIMHUIECKOTO aHAIIN3a
16 TectupoBaHue — DIIEKTPOXUMUIECKUE ITPOIECCHI. 0-10
17 TectupoBanue - OpraHn4ecKre COSINHCHHS U MTOJUMEPHBIC MaTePHAITBI 0-10
HUTOI'O 3a TpeThio TEKYIIYIO aTTECTAINIO 0-40
BCEI'O 0-100
18 Tect mna oOywaromuxcs, HaOpaBmMX MeHee 61 Oamma mo pesynbraTam 0-100
TEKYIIEro KOHTPOJIs

8.3. PeliTmHroOBas cucreMa OLICHUBAHUA CTCIICHU IMOJHOTHI U Ka4YC€CTBA OCBOCHHUA

KOMIIETEHIIMH o0yJaromuxcs 3a04Hoi (opMbl 00yUeHHUs pecTaBieHa B Tabuuue 8.2.

Tabnwuma 8.2
Ne Bunb! MeponpusiTuil B paMKax TEKYIIEro KOHTPOJIS Komiectso
n/m 6aioB
TectupoBaHnue:
1 a) OCHOBHBIE KJIaCChI HEOPTAaHMYECKUX COSTMHEHNI 0-10
0) Xumndeckas cBsi3b. CTpOCHHE BEIIECTBA. 0-14
JlabopaTophast pabora: 05
a) Knaccer HeopraHun4deckux coeInHeHNH; 0-5
2 0) Peaknuu noHHOTO OOMEHA; 0-5
B) OKHCIHTENFHO-BOCCTAHOBUTENBHBIE PEAKIIHM; 0-5
r) ['anpBaHNYeCKUi 27I€MEHT
3 TectupoBanne — OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX IIPOLIECCOB 0-5
4 TectupoBanue — PacTBopsl 0-14
5 TectupoBanue — DIEKTPOXUMHUUECKUE MPOLIECCHI 0-10
6 Tectupoanue - OpraHuyeckrue COeJUHEHHS U IOIUMEPHBIC MaTEPUAIIb 0-10
7 VYcrHas 3amura - KOHHOI/II{HLIC 1 JUCHEPCHBIC CUCTEMBI. XumMmudaeckas I/II[CHTI/I(bI/IKaIII/ISI, 0_7
ocHOBBI DXA
8 HWroroBast KOHTPOJIbHAs paboTa 0-10
BCEI'O 0-100
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8.4. PeliTuHroBas cucremMa OLIEHUBaHMS CTEIICHH MOJIHOTHI U KauecTBa OCBOCHUS
KOMITETEHIIMH 00y4aroImuxcst OUHO-3204HON (OpMBI 00YUEHHUs IpeicTaBiIeHa B Tadbauie 8.3.

Ta6uuna 8.3
No Bupl KOHTPOJIBLHBIX MEPONIPUATHI TEKYLIETO KOHTPOJIS Bannsr
1 JlabopaTopHast padboTa - Kitaccbl HeopraHudeckux coelmHeHui. ThIbl peakiuii 0-2
2 JlabopaTopHast paboTa - TermoBbie 3p(HexTs XUMUUECKUX MPOLIECCOB 0-2
3 JlabopaTopHast padoTa - XMMHUUeCcKas KHHETHKA U PaBHOBECHE 0-2
4 TectupoBanne: OCHOBHBIE KJIACCHI HEOPTAHIMYECKUX COSTUHEHUN 0-10
5 TectupoBanne — XuMuueckas cBsi3b. CTpoeHIE BEIIecTBa 0-14
HUTOT'O 3a nepByro TEKYUIYIO aTTECTANIO 0-30
6 JlabopaTopHnas paboTa - Peakinu noHHOTO 0OOMEHa 0-2
7 Jlabopatopnas pabota —[ ' mmponus comneit 0-2
8 JlabopaTopHas padora —OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIHN 0-2
9 Tect — OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX IIPOLIECCOB 0-5
10 WunuBunyansHoe 3amaHue: — CBOMCTBa pacTBOPOB. XUMHUYECKass KMHETHKA. 0-5
XUMHAYECKOE paBHOBECHE.
11 TectupoBanue — PacTBopbI 0-14
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIIIO 0-30
12 JlabopatopHast pabota - I'albBaHWYECKHH 37I€MEHT. XUMHUYECKass KOPPO3HA 0-2
METaJIOB
13 JlabopaTopHas paboTa - DIEKTPOIN3 PACTBOPOB COJICH 0-2
14 JlabopaTopHras paboTa —CBOICTBa METAIIIOB 0-2
WunuBuayanbHas paboTa 1o teme — JIEeKTPOXUMHUYECKHE TIPOLIECCHI. 0-7
15 VYcrTHas 3amuTa: 0-7
a) KonounHele u qucnepcHble CUCTEMBI.
0) Xumnueckasi uieHTU(GUKALNS, OCHOBBI (PM3HKO-XMMHUECKOT0 aHAIH3a
16 TectupoBaHue — DIIEKTPOXUMUIECKUE TTPOIECCHI. 0-10
17 TectupoBanue - OpraHn4ecKre COSINHCHHS U MTOJTUMEPHBIC MaTePHAITBI 0-10
HTOI'O 3a TpeThio TEKYIIYIO aTTECTAIUIO 0-40
BCEI'O 0-100
18 Tect mnsa oOywaromuxcs, HaOpaBmmx MeHee 61 Oamma mo pesymbraTaMm 0-100
TEKYIIEro KOHTPOJIs

9.  YueOHO-MeTOAMYECKOE U HH(OPMALIMOHHOE 00ecTiedeHHe TUCIUTLIHHBI
9.1. [lepeveHpb peKOMEHTyeMOM JTUTEepaTyphl ipeAcTaBieH B [Ipunoxennu 2.
9.2. CoBpemennble mpodeccuoHanbHbie 0a3bl JaHHBIX W WH(OPMAIMOHHBIE
CIPaBOYHBIE CUCTEMBI:
- DIeKTPOHHBIH KaTanor/JiekTporHas oudarnoreka TUY http://webirbis.tsogu.ru/
- Iludporoit obOpa3zoBaTeNbHBIH pecypc — OubOmmoreunas cucrema IPR SMART —
https://www.iprbookshop.ru/
- DnekTpoHHO-0nOMoTeuHast ciucrema «KoHCynbTaHT cTyaeHTa» Www.studentlibrary.ru
- DnekTpoHHO-0MOIMoTeuHas cucteMa «Jlauby https://e.lanbook.com
- O6pasoBarensHas miatdgopma FOPAUT www.urait.ru
- Hayunast sanextponnas 6ubmmorexa ELIBRARY.RU http://www.elibrary.ru
- HaumonaneHas snekrponnast oubnuorexka (HOB)
bubnmoreku HeTAHBIX By30B Poccun :
- DnekTpoHHas HedTerazoBas Oubmmoreka PI'Y wHedtm u raza wum. ['yOkuHa
http://elib.gubkin.ru/
- OnexkTpoHHass OubnnoTeka YQUMCKOro rocyaapCTBEHHOTO HE(TSHOIO  TEXHHUYECKOIO
yauBepcureta http://bibl.rusoil.net/
- bubnmoTeYHo-nHPOPMAIIMOHHBIN KOMIUIEKC ¥ XTHHCKOTO TOCY/IapCTBEHHOTO TEXHUYECKOTO
yauBepcurera YI'TY http://lib.ugtu.net/books
9.3.JIuneH3noHHOE U CBOOOHO pacipocTpaHsieMoe IPorpaMMHOe 0OecriedeHue, B T.9.

OTCYCCTBCHHOI'O HpOI/I3BO,Z[CTBaI
— Microsoft Office Professional Plus;
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— Windows 8.
10. MarepuaabHO-TeXHHYECKOE o0ecnieyeHne TUCIUIITHHbI

[Tomenienust ansi MPOBENCHHUS BCEX BHUAOB pPadOTHI, MPEIYCMOTPEHHBIX YUEOHBIM
IUTAHOM, YKOMIUIEKTOBaHBI HEOOXOIUMBIM O0OpPYJOBAHHMEM M TEXHHYECKHMMH CPEICTBAMHU
00yJeHUsI.

Tabmuma 10.1

Obecne4yeHHOCTh MAaTePUAJIbHO-TeXHMYEeCKHX ycaoBuii peaausanuu OINOII BO

Ne | HammeHoBanue y4eOHBIX HaunmMenoBanue nmoMemeHuii yis nposeeHus | Anpec (MeCTONOI0KEHHEe) HOMEICHUI
n/m MIPeIMETOB, KypCOB, BCEX BHJIOB y4eOHOH NEsTENbHOCTH, UL TIPOBEACHUS BCEX BHIOB yueOHOMH
TUCLUILTUH (MOAYICH), MPEAYCMOTPEHHON Y4eOHBIM IIAHOM, B TOM JeSITeNbHOCTH, TIPELyCMOTPEHHOM
MPAKTUKH, HHBIX BHIOB YHcie TIOMEUICHU VI CaMOCTOSATENbHOM y4eOHBIM IIAaHOM (B ciTydae
y4eOHOI HesTensHOCTH, paboThl, C yKa3aHHEeM IIePEYHs] OCHOBHOTO peanu3anuy 00pa3oBaTeILHON
HpeyCMOTPEHHBIX 000pyIoBaHUs IIpOrpaMMEI B ceTeBoi popme
Y4eOHBIM TUTAHOM JIOTIOJTHUTEIIHHO YKa3bIBAETCS
o0pa3oBaTeNbHOM HAaMMCHOBaHHE OPTaHU3aIHH, C
MPOrpaMMbl KOTOPO# 3aKITIOYEH JJ0T0BOP)
1 2 3 4
1 | Xumus Jlexyuonnvie 3ansimusi. 625039, TromeHcKast 00J1aCTh,

.|r.Tromens, yin. Mensuukaiire, 72, ayn. 435.
VYueOHas ayauTopust JUIi  TIPOBEINCHUS  3aHATUH

JIGKIMOHHOTO THIIA; TIPYINIOBBIX M WHIMBHUIYaJIbHBIX
KOHCYJIbTALMIf; TEKYILEro KOHTPOJIS U MPOMEKYTOUHOM
aTTeCTallul

OchawenHocmy.:

YueOHast MeOenb: CTONBI, CTYIbs, HOCKA ayIUTOPHAs
Komnetorep B xommiekre — 1 wT., npoekrop — 1 mr.,
9KkpaH — | mwrT., KonoHKa -2 wT. Bugeomarautodon -1
IT., BUJAeokamepa -1 .

JlabopamopHhvie 3anamus:
VyebHast ayauTOpuss U1 [POBEACHHUS — 3aHATHIA 625039, TromeHckass 00JacThb,
CeMHHApCKOro THma  (JaboparopHble — 3aHATHA);|r.TromeHs, yi1. MensHuKaiiTe, 72, ayx. 408.
IPYIIIOBBIX W MHAMBHIYaJIbHBIX  KOHCYJIbTALHii;
TEKYILIEero KOHTPOJIS i IPOMEKYTOYHOH aTTeCTAIHN
OcHawennocme:

VYueOHas MeOenb: CTOJIbI, CTYJIbs, J0CKA ayUTOPHASL.
Beormsokaoit mkad - 1 mrr., lkad a1s peakTHBOB - 2 wiT.,
llxad ast mocyasl v IpuOOPOB - 3 IIT., HIEKTPOILIUTKA
- 1 mrt., Tymba Metammidyeckas - 2 mrT., Jocka KiiaccHast
- 1 mr., Crennax yHuBepcaiabHbli - 1 mt., CymnIbHbIA
mka¢ - 1 mr.

Jlabopamopnvie sansimusi: 625039, TroMeHcKas 00macTb,
VueOHast aymuTOpus Il TIPOBEJICHUS  3aHATHH [r.TromeHs, yi. MenbHukaiite, 72, ayn. 410.
CEMUHApPCKOro  THma  (J1abopaTopHbIE  3aHATHUSN);
TPYNNOBBIX W WHAMBHIYaIbHBIX  KOHCYJIbTAILlHi;
TEKYIIEr0 KOHTPOJIS U IIPOMEXYTOUHON aTTECTALUH.
Ocnawennocmo:

YueOHas Mebenb: CTONbI, CTYINbs, OCKA ayJUTOPHAs.
KommbroTep B KOMIIIeKTe — 5 mmT.

BeortsokHoit mikad - 1 mt., Tym6a Metanauyeckas - 5 mr.,
cron - 2 wT., llkad mst peaktuBos - 2 wr., llkad s
mocysl 1 mpubopos - 3 mit., Tabyper mabopaTopHsiii -
19 wrr., Tenexka - 1 mr., TymOsr - 3 mwr., Cremmax
apXuBHBI - 1 mT., AKBaQJUCTHIATOP 3JICKTPUYCCKUH
AJ122a-10C3MO - 1 mit., CaxapuMeTp yHHBEPCAIbHbIH
CVY-4 - 3 mr., [onspumerp xpyrosoit CM-3 - 2 mir.,
Tepmocrar TC-1/80CITY - 1 mr., Meram JIB-31
(meramnorpadudecknii Mukpockor) - 1 mr., Becsr HR-
120 - 1 urr., Becor anextponnsie OHAUSPA 213 - 1 mr.,
Becot HL-400 - 1 mr., YueOHO-1a060paTOpHBIT
KoMIuIeKe «Xumusi» - 4 mr., Aunon-4100 pH-metp - 2
mT., Honomep M- 160MU - 1 mr., Konmyxromerp
«Annon» 410K - 2 mrt., Mukporsepromep I[IMT-3M -1
wT., Monyms «Tepmuueckuit anamms» - 3 mr., Mogyins
«Tepmoctar»y - 2 mr., Momyiab «YHHBepCATbHBINA
KOHTpOJLIEp» - 3 WIT., Moayb «DneKTpoxuMus» - 1 mrt.,
Monyne «Tepmocrtar» - 1 mr., Ph- merp PH-150M - 1
wr., Peppakromerp UPD-45462M - 2 mir., pH-metp
AHHNOH-4100 - 1 wr., pH- metp PH-150M - 2 mir., pH-
metp OH-150M - 1 mit., @oromerp KOK-3-01-«30M3»
(hOTOINMEKTPUYECKUIA - 2 IIT.

Jlabopamopnvie 3ansamus: 625039, TroMeHckas 00nacTb,
VueOHast aymuTopus Il TPOBEACHUS  3aHATHH [r.TroMeHs, yi. MenbHukaiite, 72, aya. 433.
CEeMHHApCKOr0  THIA  (IabopaTopHBIE — 3aHATHSA);
TPYNIOBBIX M  UHIWBHAYalbHBIX  KOHCYJIBTAIHIA;
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIUH.
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OcHawennocmo.:

YueGHast MeOelb: CTOJIBL, CTY/bS, JOCKA ayAUTOPHAs.
Bortsoxnoi mkad - 1 wr., lkad mis oxexas - 2 wir.,
Llxa¢ st mpu6GOpoB - 2 WT., mKad W1 JOKYMEHTOB - 2
wr., Tym0a nmoxkatHas - 4 wmr., cron-moiika - 1 mr.,
CTe/UTaXk HaBeCHOW K Mmoiike - 1 mrT., IITatus
nabopatopHbiid - 1 ., anekrpormrka - 1 mwrT.,
BBIIPSIMUTENb - 1 IIT., FaibBaHOMETp - 3 LIT.

Jlabopamopnvie 3ansamusi:

VYuebHas ayauTopus U OPOBEACHUS  3aHATHH
CeMHHApCKOro  Tuma  (IPaKTHYECKHE  3aHSATH:);
TPYNIOBBIX W WHAWBHIYaIbHBIX  KOHCYJbTALMIL;
TEKYILEr0 KOHTPOJIS U HPOMEXKYTOYHOH aTTeCTalllH.
OcHawenHocmy:

YueOHas MeOeIb: CTOMBL, CTYIbs, JOCKA ayAUTOPHAs.
Ikad BeITSOKHO# - 11T., Becht HR-120 -1 wiT., Becsr
naboparopusie anamutindeckue AND HR-250A - lmr.,

AKBamUCTWILIATOP ~ dJeKTpudeckmid - 1 mr,
JlaGopaTopHBIi PerynsaTop HANpsLKEHUs - 2 IIT.,
anektpormutka - 1 mr., CymmieHeld — mikad

SNOL24/200 - lwrt., llkad mist peaktHBoB - 2T,
[Ixa¢ nust mocyzs! 1 npudopos - 3mrt., Cron BC - 1mr.

625039, TromeHckas 00JacThb,
r.Tromensb, yi. MenbHukaiite, 72, aya. 406.

JlabopamopHhvle 3anamus:

VYueOHast aymuTopus JUIL  NPOBEINCHMS  3aHATHI
ceMuHapckoro  tumna  (JlabopaTopHble — 3aHATHA);
TPYIIIOBBIX M WHIMBHIAYAIbHBIX  KOHCYJIbTaLUi;
TEKYIIEro KOHTPOJIS M IPOMEXKYTOUHOH aTTeCTalHH.
OcHawennocmo:

VYueOHas Mebenb: CTOJIbI, CTYJIbs, 10CKa ayAUTOPHAsL.
Kommnerotep B komruiekre — 1 .

Croxn npubopHbId - 2 1wT., BerTsokHO#M mikag - 1 wT.,
[Ixa¢ Uit mocyas! u npubOpPOB - 2 IIT., CTOI-MOHKa - 1
WIT., JJEKTpOIUIMTKa - 1 1wT., BbIIpAMuTeNs - 1
LIT.,rajgbBaHomeTp - 1 mr., AkBaguctuisitop 13-
10OMO - 1 .

625039, TromeHckast 00JacThb,
r.TromeHb, yi1. MenpHuKaiiTe, 72, aya. 438

JlabopamopHhvie 3anamus:

VYueOHas ayauTopust JUIi  TPOBENCHUS  3aHATUH
ceMuHapckoro — tumna  (JlabopaTopHble — 3aHATHA);
TPYNIIOBBIX W WHANBHIyaIbHBIX  KOHCYIBTAIWIL;
TEKyIIEro KOHTPOJIS U MPOMEXKYTOUHOH aTTeCTaliu.
OcHawennocmo:

YueOHas MeOelb: CTONBI, CTYIIbS, I0CKa ayANTOPHAS.
Moiika - 2 mT., BRITSOKHOM mKad - 7 mT., cTox 1ab. - 2
wr., Tabyper - 12 wr., mkad 1 peakTHBOB - 2 MIT.,
VYcranoBka  TuTpoBameHas - 8  mrT.,  OkpaH
SkreenMediaManual 213*213 MW nactennsrii - 1 mir.,
Pedpakromerp UPD-4552M ¢ mozacBeTkoit u jom.
HlIxanoii - 2 mT., OnekTporumTka 3nata- 114t - 15 mr.,
Becsr anextporasie OHAUS PA213 - 1 mr., lxad
cymrtpHbii [1IC-80-01CITY - 2 wrT., W3mepurens
Temnepatypsl ¥ Biaxkaoctd CENTER370 - 2 mr., pH-
merp kapmansbii pHep4 (1...14pH; 0+60rpam)
WaterprofFamily moa. HI98127 - 1 mrr.

625039, TromeHckas 00JacTh,
r.TromeHb, yi1. MenpHuKaiite, 72, aya. 430

Jlabopamophvie 3anamus:

VYueOHast ayauropust Ul TPOBEACHHS  3aHATHH
CEeMUHApCKOro  THma  (J1abopaTopHbIE  3aHATHSN);
TPYIIOBBIX W MHAMBHIYaJIbHBIX  KOHCYJIbTAIHi;
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHON aTTeCTaInH
Ocnawennocmo:

YuebHast MeOeIb: CTOJBL, CTYIbS, JOCKA ayAUTOPHAsL.
Kommbrotep B koMIuiekTe — 1 mr.

JlaGopatopHblii CTON ABYXTYMOOBBIH - 2 MIT., CTOI
11a00paTOPHBIN - 6 IT., CTOJT NPHCTaBKa - | mT., Moiika
JIAB- PRO - 1 mr., Tym6a mertan. - 2 mr., Tymba
noakarHas - 4 wr., Tadypers - 12 wr., cryn - 11 mr.,
Bermspkaol mkad - 1 mr., cremax yauBepcanbHbiid CVY-
1 - 1 wr., AKBaguCTHIATOP 3JIEKTpHyeckuii - 1 mr.,
Becor CF-200 - 1 wrt., Mornomep U-160 Benapycs - 2 mir.,
Honomep «Anmon-7010» - 1 mr., Konbonarpeparens
I13-4130M - 1 mr., Kongykromerp «AHnoE»410K - 1
wrt., KoHIyKTOMETp/KOHIIEHTpaToMep J1abopaTOpHBIN
Anmon 4120 - 4 wrr., MarHdTHas Memajgka C
nozxorpesom [19-6100 - 1 ., Ph-merp PH-150M - 3
mr., pH- merp AHMMOH-4100 - 2 mrt., pH-metp U-160
M(9-kaHanpHbIil) - 3 wT., pH-MeTp-MHILIUBOIBTMETP
PH-150M - 3 wT., Turpatop ammepoMeTpHYecKHii
Okcnept-001A - 2 mT., YcTaHOBKAa THTPOBAIbHAS - 2
T., YcTpoiictBo 1 cymku mocyast [19- 2000 - 1 .,
Llratue nabopatopusrit [19-2700 - 3 ., MarautHas
memmanka [13-6100 - 5 mr.

625039, TromeHckast 00JacTh,
r.Tiomenb, yi1. MensHukaiite, 72, aya. 436.
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11. Metoanueckue yka3zanusi no opranusannu CPC
11.1. Memoouueckue ykazanus no noo2omoseke K NPAKMUYECKUM, J1AOOPAMOPHbLIM
3AHAMUAM.

Opranuyeckass XUMUS: METOAMYECKHE YyKa3zaHUsA MO JabopaTopHbIM paboTam s
obyuaromuxcs cneruansHoctr 28.03.03 "Hanomatepuanst”" ouHoii ¢popmer 00yuenus / TUY;
coct. JI. K. KotnoBa. - Tromenb: TUY, 2023. - 49 c. - Dnekrponnas o6ubimoreka TUY. -
bubmuorp: c. 44. - ~b. u. - Tekcr: snekrpoHHbIi.http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64_ft.exe?

Knaccupukanuss  Heopranmueckux  coenuHeHuid.  IlodydenHme W CBOMCTBa:
METOJMYECKUE YKa3aHWs IS JabOpaTOpPHBIX 3aHATHH MO aucuuIuinHe "Xumwus" s
cTyaenToB, oOyuatomuxcs no Hanpasieruto 08.03.01 "Crpourenscto" / TUY; coct. JI. A.
ITumueBa. - Tromens: TUY, 2017. - 40 c.: Tabn., puc. - DnekrponHas o6ubauorexka THY. -
bubnuorp.: ¢. 38. - Tekct: HemocpeacTBeHHBIN. Pesxum noctyna: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64_ft.exe?

OOmiast 1 HeoOpraHMYeCcKasi XUMUS: METOIMYECKUE YKa3aHHs s J1a00opaTOpHBIX
3aHATUHN JUIS CTYJIEHTOB BCEX CIELUAIbHOCTEN U HAMpaBICHU OYHON U 3a04HOM hopMm
oOyuenus. Y. 1. OcHOBHbIE KJIaCChl HEOPraHUYECKUX COCAMHEHUH. XMMHUYECKass KUHETHKA.
Xumuyeckoe papaoBecue / Trom['HI'Y; cocr.: H. M. Xusinosa, JI. H. Makapoga. - TioMeHb:
TromM['HI'Y, 2015. - 29 c.: Ta0i. - [OCHOBHBIE KJIACChl HEOPTAHUMUYECKUX COCAMHCHHIA]. -
[Xumudeckass kuHeTHKa]. - [Xumudeckoe paBHoBecue]. - bubOmmorp.: c. 25. - Tekcr:
HETOCPEICTBEHHBIN. Peskrm JIOCTYyTIA: http://webirbis.tsogu.ru/cqi-
bin/irbis64r_plus/cqiirbis_64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21D
BN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=brief
HTML ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=%D0%A3%D0%94%D0%9A
%20544%2807%29%2F%D0%9E%2D28%2D514594%3C.%3E&USES21ALL=1

JlucriepcHble CHUCTEMBI: METOAMYECKHE YKa3aHus Mo jauciuruinHe "Xumus" K
nabopaTopHoil paboTte cTyneHTOB, o0yJaromuxcs no HanpasieHusm 131000 - "Hedrerazosoe
neno" / TromI'HI'Y; coct.: JI. . Aunpuanosa, A. I1. [Tuea. - Tromens: Trom[HI'Y, 2015. - 22
c. - Pexxum noctyma: http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?

11.2. Memoouueckue ykazanus no op2aHu3ayuu camocmoameibHoil padomal.

XuMUS: METOIUYCCKUE YKa3aHWs [0 W3YyYEHUIO JAWCIHUILIMHBI W OpraHu3alud
CaMOCTOSTENIbHON pabOThI ISl CTYACHTOB HanpasieHus noAarorosku 23.03.03 "Okcrutyaranus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMILIEKCOB" Bcex hopm obyuenus / TUVY; cocr. B.
B. lImuar. - Tromens: TUY, 2018. - 24 c. - Dnektponnas Oubmuorexka TUY. - Tekcrt:
HETOCPEICTBEHHBIH. Pesxxum JIOCTYTIA: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?

[TonumMepbl: MeTOAUYECKUE yKa3aHUs MO AUCUHUILIMHE "XHUMHA" K CaMOCTOSTEIbHOU
pabote cryneHTOB, oOydaromuxcsi mo HamparieHusM 131000 - "Hedrerazosoe npeno" /
TroMmI'HI'Y; cocr.: JI. 1. Auapuanosa, A. I1. ITuesa, JI. H. Makaposa. - Tromens: Trom[ HI'Y,
2015. - 18 c.: WL - Pexum JIOCTYyTIA: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?

CaMocTtosiTenbHass paboTa SBISETCS OJHOW M3 BaXHEUITUX (OpM U3yudeHUs JTHOOOH
JUCHUITIINHBI. OHa 103BOJIIET CUCTEMATHU3UPOBAThL U YFJ'IY61/ITB TCOPCTUUCCKHUEC 3HAHUA,
3aKpeNUTh YMEHHSI M HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHI IMOJIb30BAThCS HAYYHOU H
yaeOHO-MeToIMuecKor  nurepaTypoil. Ilo3HaBarenbHass  JACSATENBHOCTH B IPOIIECCE
CaMOCTOSITENIbHOW paboThl TpeOyeT OT CTYAGHTAa BBICOKOTO YPOBHS aKTUBHOCTU U
CaMOOPraHU30BaHHOCTH.

B yueOHOM mporiecce BBIIENAIOT ABa BUJA CAMOCTOSITEIBHON paboThl: ayAUTOpHAs U
BHEAyIUTOPHASI.

AYI[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta II0 JUCHUIIVIMHE BBIIMMOJHACTCA Ha y‘leGHLIX
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3aHATHUSX M0/ HEIOCPEICTBEHHBIM PYKOBOACTBOM IIPENOAABATENS U 110 €r0 3a/1aHUIO.

BHreayauropHas camocTosiTenbHas paboTa CTyJEHTOB MIPEICTABISAET COOOM JIOTHYECKOe
NPOJIOIDKCHUE ayIUTOPHBIX 3aHATUN. 3arpaThl BPEMEHH Ha BBIOJHEHHE O3TOW paboTHI
PErJIaMEeHTUPYIOTCS pabouuM y4eOHBIM TUTAaHOM. PexuM paboThl BRIOUpAET caM 00yJaromunics
B 3aBUCHMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHUH.

CamocrosrenbHas paboTa MOXET OCYHIECTBISATHCS MHIWBUAYAJIBHO HIIM TPYNIIaMU
CTYACHTOB B 3aBHCHMOCTH OT IIeNId, 0O0beMa, KOHKPETHOW TEMAaTUKH CaMOCTOSTEIbHOU
paboThl, YPOBHS CII0)KHOCTH, YPOBHS YMEHHM CTYICHTOB.

CamocrosrenbHas paboTa BKIIOYAET B ce0s pabOTy C KOHCIIEKTOM JICKIUH, U3yYeHHE U
KOHCIIEKTUPOBAaHHE  PEKOMEHIYEeMOW  JIMTeparyphl, IOJArOTOBKA  MYJIbTUMEAUA-
COOOIICHNI/OKIIaI0B, TOArOTOBKA pedepara, TECTUPOBAHUE, PEUICHNUE 3a/1a4H yIIPaKHEHHUH
no oOpasly, pelleHHe BAapUATHUBHBIX 3ajJady, BBINOJHEHHE YEpTeXeH, CXEM, pPacyeToB
(rpadmyeckux paboT), pelIeHne CUTYallMOHHBIX (MpOQecCHOHANbHBIX) 33134, MOATOTOBKA K
JICIOBBIM MI'PaM, NPOEKTHUPOBAHUE M MOJEIMPOBAHUE pa3HbIX BHJIOB M KOMIIOHEHTOB
npo¢eCCHOHATBLHOMN IeATEIbHOCTH, HAyYHO-HCCIIEI0BATEIbCKYIO PAa0OTY U JIp.

KoHTpomnb pe3yiabTaToB BHEAYIUTOPHOM CaMOCTOATENIBHOM pabOThl CTYIEHTOB MOXET
OCYIIECTBIISITHCS B TIpeZieNiaX BPEMEHH, OTBEJCHHOTO Ha 00s3aTeNbHbIe y4eOHbIe 3aHATHS O
JUCLUIUIMHE U BHE ayIUTOPHYIO CAMOCTOSITENbHYIO pabOTy CTYACHTOB IO AUCLUIIUHE, MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHOW MJIM CMEUIaHHOH (hopme.

22



[Tpunoxxenne 1

IInanupyemMble pe3y/ibTaThbl 00y4eHHUs AJs1 POPMHUPOBAHUS KOMIIETEHIINH M KPUTEPUH UX OLleHUBAHUS

Jucrurraa — XuMus

Kon, HanpaBiieHHe MOATOTOBKY — I 00YYarOIINXCs IO HAIIPABICHUSAM IIOATOTOBKH, PEali3yeMbIM 110 HHIUBUIYAILHEIM 00pa30BaTeNbHbIM TPACKTOPUIM
(Umxenepwnsrii craanapt TUY, GakamaBpuar)

KOI[ KOMIICTCHIITUA

Kon n nHanmeHoBanue
pe3yliibTaTa 00yueHus 1o

Kox 1 HanMeHOBaHUE
pe3ynbTata 00y4eHus 1o

Kpurepuu orieHuBaHUs pe3yabTaTOB 00y4eHUs

VYK-1 Cnocoben
OCYIIECTBIIATH IOHCK,
KPUTHYECKUI aHAIN3 U
cuHTe3 nHpopmaIuu,
MIPUMEHATh CHCTEMHBIH
MOAXO[ AJIs peLIeHUs

TIOCTABJICHHBIX 3329

JHCLUIUINHE JUCLUILIIMHE 1-2 3 4 5
3uaTh 31 myTH noucka He 3naer mytu noucka Henocrarouno xopomuo X0opo1Lo 3HaeT MyTu B coBepieHCcTBE 3HaET
UH(POPMALIMOHHBIX HHPOPMALMOHHBIX 3HAET IIyTH IIOUCKa MOMCKA HH(OPMALIMOHHBIX | ITyTH IOMCKa
HCTOYHHKOB HCTOYHHKOB UH(OPMALMOHHBIX HCTOYHHKOB UH(POPMALIMOHHBIX
HCTOYHHKOB HCTOYHHKOB

VK-1.1 OcymectBiser
BBEIOOp aKTyaJbHBIX
poccuiickux u
3apyOeKHBIX HCTOYHHKOB,
a TaKXKe MOUCK, cOop u
00paboTky uHdpopmanuu,
HEoOXOANMON ISt
peLIeHUs IOCTABICHHON
3a1a4un

YMmers Y1 npumeHsts
MIOJIy9eHHYIO U
00paboTaHHy0
uHpoOpMaLUIO IS
PEIICHUS] XUMHIECKHUX
3a1a4

He ymeer npumensith
MIOTy9EeHHYIO U
00paboTaHHy0
uHGOpMALHIO TS
PEIICHUSI XHMHYECKUX
3aa4

TlocpencTBeHHO ymeeT
[IPHMEHSTH [OJTyICHHYIO 1
00paboTaHHy0
nHGOpMALHIO TS
PELICHHUS] XUMUYECKHUX
3a1a4

XOopoIo ymeeT NpUMEHSTh
NOTyYEHHYIO U
00paboTaHHyO
HHGOPMALIUIO VIS
PEIICHUS] XUMIYECKHX
3aa4y

B coBepiieHcTBe ymeeT
MIPUMEHSTh NOJIyYCHHYIO U
00paboTaHHy0
uHOOPMALHIO I
PpELICHUS] XUMUYECKIX
3a1a4

Baapers B1 merogamu
BbIOOpPA, UCTOYHHUKOB, a
TaKXKe MoUcKa, coopa u
00paboTKN HH(POPMALIUH,
HEOOXOIUMOI TSt
PpEIICHNUS TOCTABICHHON
3aJ1a4ui 110 00IIEH XUMHUHU

He Bnageer meromamu
BbIOOpPA, HCTOYHUKOB, &
TaK)Xe MOUCKa, coopa u
00paboTKy HHpOpPMAIUH,
HEOOXOIUMOi JUTs
peLIeHNs TIOCTaBICHHON
3aJ1a4H 110 00IEeN XUMHH

TlocpencTBeHHO BiaieeT
METoJlaMu BbIOOpA,
HMCTOYHHMKOB, a TAKIKE
oucka, coopa u
06paboTkn nHOpMAaIHH,
HEOOXOIUMOi TS
peIIeHUs MOCTaBICHHOM
3a]1a4M 110 O0IIeH XUMUHK

Xopo1o Biajieer
MeToJlaMu BbIOOpa,
HCTOYHHUKOB, a TAKXKe
Ioucka, coopa 1
00paboTku nHpOpMAanHH,
HE0OXOAUMOH ISt
PEIIeHUs TOCTaBIEHHOMN
3a1a4u 110 O0MIeH XUMHUH

B cosepiuencTBe BiageeT
MeToJaMH BbIOOpA,
HCTOYHHKOB, & TAKKE
MoucKa, coopa u
06paboTku nHMOpMAanHH,
HEOoOXOXUMOH IS
PpelIeHHs MOCTaBICHHOMN
3a/1a9¥ 110 O0IIeH XUMHU

VK-1.2. Cucremarusupyer
U KPUTHYCCKH
aHaINU3UpyeT
HH(pOpMaIHIO,
TIOJTy9EHHYIO U3 Pa3HBIX

HCTOYHHUKOB, B

COOTBETCTBHH C

TpeOOBaHUAMH H

YCIIOBUSIMH 33/1a4K

3HaTh 32 KakuM 00pazoM

He 3Haer kakuM oOpasom

HOCPCHCTBCHHO 3HAET,

X0opo11o 3HaeT, KaKUM

B COBEPUICHCTBE 3HACT,

cienyer cienyer KaKuM 00pa3oM clieyet o0OpasoM cienyer KaKUM 00pa3oM ClieryeT
CHCTEMaTU3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEMaTU3HPOBATh U CHCTEMaTH3UPOBATh U
KPUTHYECKU KPHTHIECKU KPHTHIECKU KPHTHIECKH KPUTHYECKU
aHaIU3UPOBaTh aHaIU3HPOBAThH aHaIU3HPOBAThH aHAIU3UPOBATh aHaIU3HPOBAThH
uHpopMaLIo HHpOpPMALHIO, HHpOpPMALHIO, HHpOPMALHIO, uHbOpMALHIO,
MOJTy4eHHYIO U3 Pa3HBIX MOJTy4EHHYIO U3 Pa3HbIX MOJTyIEeHHYIO U3 Pa3HbIX TIOJTy4YEeHHYIO U3 Pa3HBIX MOJTy4eHHYIO U3 Pa3HbIX
HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHUKOB HCTOYHHKOB

YMmers Y2 He ymeer IlocpencTBenHo ymeer Xopoo ymeer B coBepmienctse ymeer
CHCTEMaTH3HPOBATD, CHCTEMaTH3UPOBATh, CHCTEMaTH3UPOBATh, CHCTEeMaTU3HPOBATh, CHCTEMaTH3UPOBATD,
KPUTHYECKU KPHTHYECKU KPHTHYECKU KPHTHYECKU KPHUTHYECKU
aHaIU3UPOBATh aHAIU3HPOBATH aHAIU3HPOBATH aHAIN3UPOBATh aHaIU3UPOBATH
uHpopMaIHo, HHpOpMALHIO, HHpOpPMALHIO, HHpOpPMALIHIO, uHpOpMaLHIO,
TIOJTy9EHHYIO U3 Pa3HBIX MOTYIEHHYIO U3 Pa3HBIX MOTyIEHHYIO U3 Pa3HBIX MOTYYEHHYIO U3 Pa3HBIX TIOJTy9EHHYIO U3 Pa3HBIX
HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHUKOB HCTOYHHKOB

Baaners B2 HaBbikamu
[pUMEHEeHHs HHpOpMaLUH
B COOTBETCTBUH C
TpeOOBaHUAMH U
YCIIOBHSIME 337124 001eit
XUMHH

He BrmaneeT HaBBIKAaMH
[IPHUMEHEHHs] HH(POPMAaIUH
B COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBHSIMHE 337124 001meit
XAMHUN

ITocpencTBenHo BiageeT
HaBbIKaMU PUMEHEHHS
nHpOpPMAILHH B
COOTBETCTBUH C
TpeOOBaHUAMHU U
YCIIOBUSIMU 3374 00IIeH
XUMHUN

Xopo1o Bi1ajeer
HaBbIKaMU PHUMEHEHHS
nHpOpMALHH B
COOTBETCTBHU C
TpeOOBaHUAMH H
YCIIOBUSIMU 32124 00IIeH
XUMHUA

B coBepmiencTse Bnaseet
HaBbIKaMH IPUMEHEHHS
nHpOPMAIMH B
COOTBETCTBHH C
TpeOOBaHUAMH U
YCIOBHSIMU 337124 001Ieit
XUMHHI

VYK-1.3. Ucnonb3yer
METOANKH CHCTEMHOTO
[0IX0/1a TIPY PEIICHUH

[IOCTABJICHHBIX 3324

3nath 33 paznuuHble
METOUKH CHCTEMHOTO
MOZIXO0JA TIPU PeIICHHN
XUMHYECKHX 3a7a4

He 3naer meToaux
CHCTEMHOTO ITOAX0Aa IpHU
PELICHUN XUMUYECKHX
3a1a4

HOCpCHCTBeHHO 3HAET

MCTOOAUKH CUCTEMHOT O
noaxona Impu pemeHun
XUMHUYCCKHUX 3a1a9

X0opo1o 3HaeT METOAUKU
CHCTEMHOT0 [TOJIX0/1a TIpU
PELICHUH XUMUYECKHUX
3a/1a4

B COBCEPIICHCTBE 3HACT
MCTOOUKH CUCTEMHOT O
noaxona 1mpu pemeHun
XUMHUYCCKHUX 3aga9
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Ymers Y3 npumeHATH
METOJMKH CHCTEMHOIO
MO/IX0/Ia TIPH PELICHUHI
3ama4 o0IIel XUMUK

He ymeer mpuMeHsTh
METOJIUKH CUCTEMHOIO
MOAXO0/a IPH PELICHUH
3a/1a4 O0IIel XUMHUU

TocpencTBenno ymeer
HPHMEHATh METOJMKH
CHCTEMHOT'0 TTOAX0/a PH
pelIeHUH 3a1a4 00mmel
XUMHHI

XOopoIo ymeeT NpuMEHSITh
METOJIUKH CUCTEMHOIO
MOAXO0/a IPH PELICHUH
3a/1a4 00IIell XUMHUH

B coBepiieHcTBE 3HAET
METOAMKH CHCTEMHOTO
M0JIX0/1a NP PELIEHUU
XUMHAYECKHX 3a1a4

Baagers B3 Meronnkamu
CHCTEMHOTO TOIX0/1a TIPH
pelieHnu 3a1a4 oduei
XUMUH

He Bnageer meTonukamMu
CHCTEMHOTO TTOAX0a K
peleHuto 3a1a4 ooLen
XUMHUH

TlocpencTBeHHO BiajeeT
METOJIMKAMHU CHCTEMHOTO
MOAXO0/a IPH PELICHUH
3a/1a4 00IIell XUMHUU

Xopo1o Biajieer
METOIMKAMH CHCTEMHOTO
MOAXO0/a IPH PELICHUH
3a/1a4 00IIell XUMHUU

B coBepiueHcTBe Biajeer
METOMKaMHU CHCTEMHOTO
MOXO0/a TIPU PEIICHUH
3a/1a4 O0IIEeil XMMUU

VYK-2 Cnocoben
OIpPEAEIATh KPYT 3a1a4 B
paMKax IOCTaBJICHHOU
IIeTU ¥ BBIOMpATh
ONTHMANbHBIE CIIOCOOBI UX
PpEIICHNs, NCXO/S U3
JIeHCTBYIONINX TIPAaBOBBIX
HOPM, HMEIOLINXCS
pecypcoB U OrpaHHYCHUN

YK-2.1 [IpoBoaut ananus
MIOCTABJICHHOM 11U U
dopmymupyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOIIMO
PCLINTh I ee
JIOCTHXKCHHUSL.

3uath 34 MeTOBI
XHMHYECKOT0 aHajm3a
HEOOXOUMBIE I
peau3ayi NOCTaBICHHBIX
nesneit u 3amay.

He 3naer meTost
XMMHYECKOTO aHajn3a
HEOOXOIUMBIE I
peanu3alyy MOCTaBICHHBIX
1enei u 3ajad.

ITocpencTBeHHO 3HaeT
METO/Ibl XHMHUYECKOT0
AHAJIM3a HEOOXOAUMBIE IS
peanu3alHy MOCTaBICHHBIX
nenei u 3a1a4

Xopo1Io 3HAeT METO/IbI
XMMHYECKOT0 aHajn3a
HEOOXO0IMMBIE JIs
peanu3aniy MOCTaBICHHBIX
1esei u 3a1a4u

B coBepiencTse 3HaeT
METO/Ibl XUMHUYECKOTO
aHaJIM3a He0OXOUMBIE ISt
peanu3ayy MOCTaBICHHBIX
nenei u 3agau

Ymers Y4
¢hopmypoBath
B3aUMOCBSI3aHHBIE 334K
BO3HHUKAIOIHE TIPH
peaM3ayu MOCTaBICHHBIX
nesneit u 3a1a4.

He ymeer ¢popmynupoBats
B3aMMOCBSI3aHHBIE 3291
BO3HHUKAIOIHE IPH
PpeaT3aIiy OCTABICHHBIX
nenel u 3ajgad.

ITocpecTBEHHO yMeeT
(opMyHpoBaTh
B3aUMOCBSI3aHHbIC 3a1a41
BO3HHKAIOIIUE TIPH
pean3auy HOCTaBICHHBIX
LeJsiel v 3azad.

Xopomo ymeer
(opMypoBaTh
B3aHMOCBSI3aHHBIC 331241
BO3HHUKAIOIHE DI
peaIi3aliy TOCTABICHHBIX
LeJsiel v 3a1ad.

B cosepiuencTse ymeer
thopmynpoBath
B3aHMOCBSI3aHHBIC 3aJa41
BO3HHKAIOIIHE TIPH
Ppean3aIiy ITOCTaBICHHBIX
Lenel u 3a1au.

Buaagers B4 Mmeronamu
XUMHUYECKOTO aHaJIH3a
HEOOXOIUMBIMH JIJISI
peanu3alyi NOCTaBICHHBIX
nesneit u 3amay.

He Bnageer meTomamu
XUMHYECKOTO aHaJIM3a
HEOOXOIMMBIMH JIJIS
peanu3aliy MOCTaBICHHBIX
nenel u 3ajgad.

INocpencTBeHHO BiIageeT
METOJaMHi XUMHYECKOTO
aHaIn3a HEOOXOIUMBIMHA
IUTSL peaTn3ainm
MOCTaBJIEHHBIX IEJIEH U
3aj1a4.

Xopo1wo Briajieer
METOJaMHi XUMHUYECKOTO
aHaJIM3a HeOOXOJUMBIMU
IUTSL peann3ainm
MOCTaBJIEHHBIX IEJIEH U
3aj1a4.

B coBepiueHcTBe Biajeer
METOJJaMU XHMHYECKOTO
aHaIM3a HEOOXOJUMBIMUA
UTS peaT3aliii
MOCTABJICHHBIX LEJIeH 1
3aj1a4.

VK-2.2 Beibupaer
ONTHUMANIBHBIN CII0CO0
PpeleHust 3a/1a4, UCXOMs U3
HMEIOIHIXCST PECYPCOB U

3Hathb 35 criocoObI
PeIIeHHUS] XHMUYECKIX
3aj1a4, UCXO/Is U3
HMEIOIUXCSI PECYPCOB 1
OTrpaHUYCHUIL.

He 3Haer crioco6s1
pelLIeHns] XUMUUECKUX
3a1a4, UCXOJs U3
HMEIOLIMXCS PECYPCOB U
OrpaHUYCHUN.

IMocpencTBenHo 3HaET
CIOCOOBI PEIIeHNUS
XMMHYECKHUX 3a]a4, UCXOS
13 UMEIOIINXCS PECYPCOB 1
OTrpaHUYCHUM.

Xopormro 3HaeT CrocoOb
pelIeHNs] XUMUUECKUX
3a7a4, UCXOJIS U3
HMEIOLIHXCS PECYPCOB U
OrpaHUYCHUM.

B coBepmeHcTBE 3HAET
CHOCOOBI peleHus
XUMUYECKUX 3a71a4, HCXOs
U3 IMEIOIINXCS PECYPCOB N
OTrpaHUYCHUI.

Ymetb Y5 BeIOUpaTH
ONTHUMAJIBHBIN CITOCO0
PpeLIeHus 3a/1a4, HCXO/ISI 13
HUMEIOLINXCSI PECYPCOB U

He ymeer BbiOupaTth
ONTUMANBHBIN CIIOCO0
PpeleHns 3a5a, HCXO/IS U3
HUMEIOIIHUXCSI PECYPCOB U

ITocpencTBenHo ymeer
BEIOMPATh ONTHMAJIBHEII
crocob penreHus 3a1ad,
HCXOJIS U3 UMEIOMUXCs

Xopo1o ymeeT BEIOMpaTh
ONTHMAJTBHBIN CIIOCO0
PpELIeHNs 33124, HCXO/S 13
HMMEIOIUXCSI PECYPCOB U

B coBepmiencTBe ymeer
BBIOHpATh ONTHMAIIBHBII
crocob penrenus 3ajad,
HCXOJIS U3 HMEIOIIUXCS

05.03.01 T'eostorust

OIIK-1. Criocoben

MIPUMCHSTH 3HAHHS

(hyHIaMEHTAIBHBIX
pa3nenoB Hayk o 3emuie,

. OrpaHHYCHHUIL. OrpaHIYEHHIL. PECypCOB ¥ OTpaHUYECHHH. OrpaHUYEHHI. PECypCOB U OrpaHUICHUH.
OTPaRHTCHIH. Baapers BS He Bnageer ITocpencTBenHo Biaaeer Xopoto BiajgeeT B coBepiencTse Biajgeet
ONTHMAJIbHBIMU ONTHMAJILHBIMA ONTHUMAJLHBIMU ONTHMAJIbHBIMU ONTHMAJILHBIMU
crocodamu pereHus CHoco0aMM penIeHUs croco0amMu penIeHust crnocobamy pereHust CI0CO0aMH pELICHUS
3a/1a4, UCXOIS U3 3a/1a4, UCXO/IS U3 3a/1a4, UCXO/IS U3 3a/1a4, UCXO/IS U3 3a7a4, UCXO/s U3
HUMEIOIINXCS PECYPCOB U HMEIOLIHXCSI PECYPCOB U HMEIOLIHUXCSI PECYPCOB U HMEIOLIUXCSI PECYPCOB U HMEIOLINXCSI PECYPCOB U
OTpaHMYECHUH. OrpaHUYEHHH. OrpaHUYEHHH. OrpaHHYEHHil. OrpaHUYEHHH.
OobumenpodgeccHoHaIbLHbIE KOMIIETEHIHH 110 HATIPABJIEHUSIM NOATOTOBKH

3natpb 36 ocHOBHBIE He 3naer ocHOBHBIE TTocpencTBeHHO 3HaeT XOpoI1I0 3HAET OCHOBHbBIE B coBepiieHcTBE 3HaET
3aKOHBI XMMUH, METOIbI 3aKOHBI XUMHUH, METOJIbI OCHOBHBIE 3aKOHBI XUMHH, 3aKOHBI XMMUH, METO/IbI OCHOBHbIE 3aKOHBI XUMUH,

ONKS-1.1 MaTEMaTHYECKOrO aHaJIM3a | MaTeMaTHYeCKOro aHajiu3a | METOJbl MaTEeMaTHYECKOro MaTEeMaTHYECKOro aHaln3a | METOIbl MAaTEMaTHYECKOTO

JleMOHCTpHpYET 3HaHNE
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX
MaTeMaTHIECKUX HayK s
pEIEeHNS TUTIOBBIX 3a]a4

1 MOJCIIMPOBAHUA
TIPUMEHUTEIBHO K
XUMHUYCCKUM IIpoLeccam

1 MOJAEIUPOBaHUA
TIPUMCHHUTEIIBHO K
XUMHUHECKHUM Iponeccam

aHaJii3a 1 MOJCJIMPOBAaHUA
TIPUMECHHUTEIIBHO K
XUMHUHYECKHUM IIponeccam

1 MOACIUPOBAHUSA
TIPUMEHHUTEIIBHO K
XUMHUYECKUM IIponeccam

aHalii3a U MOJACIIMPOBAHUA
TIPUMECHUTEIBHO K
XUMHUYCCKHUM Iporeccam

Ymeth Y6 npuMeHITh
3aKOHBI XMMUH JUIs
PpCIICHHUS TUIOBBIX 331a4

He ymeer npuMeHATH
3aKOHBI XUMUH JUIs1
pelIeHUs TUIIOBBIX 33124

TocpencTBenno ymeer
MIPUMEHATH 3aKOHBI XHMHU
JUIs pEILIeH s TUTTOBBIX
3a7a4

XopoIIo ymMeeT MPUMEHATh
3aKOHBI XUMUH 715
peleHus TUIOBBIX 3a/1a4

B coBepmieHCTBE yMeeT
MPUMEHATH 3aKOHbI XMMHHU
JUIS pEIEeHHs] TUTIOBBIX
3aja4
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6a30BbIC 3HAHNUS
€CTECTBEHHO-HAYYHOTO U
MaTeMaTHYECKOro IHKJIOB
[PH PELICHUH
CTaHJapTHBIX
poecCHOHATIBHBIX 3314

08.03.01 CTponTeabcTBO

OIIK-1. CriocobeH peraTh
33124 IPO(eCCHOHATBHOM
JESTETBHOCTH Ha OCHOBE
UCIIOJIb30BAHUS
TEOPETHYECKUX U
[PaKTHYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKHX HAyK, a
TaKXKe MaTeMaTHIECKOro
arnmapara

12.03.01
IIpudopocTpoeHue

OIIK-1. Cnocoben
MIPUMEHSTh
€CTECTBEHHOHAYYHBIE U
00ILIEeMH)KEHEPHBIE 3HAHMUS,
METO/Ibl MATEMAaTH4YECKOTO
aHaM3a U MOJIEIUPOBaHHS
B MH)KEHEPHOH
NEeSITEIbHOCTH, CBI3aHHON
C MPOSKTUPOBAHUEM 1
KOHCTPYHPOBaHHEM,
TEXHOJIOTHSIMU
IIPOU3BOJICTBA IPUOOPOB U
KOMIUIEKCOB ITUPOKOTO
Ha3HAYCHHS

15.03.01
MamuHocTpoeHue
15.03.06 MexaTpoHuka u
po0OTOTEeXHHKA

OIIK-1. Cnocoben
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEHH)XCHEPHBIC 3HAHHS,
METO/Ibl MATEMATUYECKOTO
aHaJIN3a 1 MOJCITUPOBAHUS
B IpoeccHOHATBHOI
JIESATENBHOCTH

15.03.04 ABTomMaTH3anus
TEXHOJIOTHYECKUX
NPOIEeCCOB

OIIK-1. ITpumeHaTH
€CTECTBEHHOHAYIHBIC H
O0IIeNH)XCHEPHBIC 3HAHHS,
METO/bI MATEMaTHIECKOTO
AHAJIN3a U MOJICIIMPOBAHHMS

Baaaern B6 ocHOBHBIMU
3aKOHAMHU XHMHHU K
MIPUHLIUIIAMH UX
MIPUMEHEHHUS TIPU peIIeHUH
3a/1a4.

He BJIaaCCT OCHOBHBIMH
3aKOHaAMH XMMHUHU U
NpUHIAIIAMHA UX
MIPUMEHEHU ITPU PEIIIEHU N
3aaad4.

IlocpencTBeHHO BrageeT
OCHOBHBIMHU 3aKOHAMHU
XUMHH U HPUHIMIIAMA UX
MIPUMEHEHUSI IIPH PEIICHUH
3a/1a4.

Xoporo Biajeer
OCHOBHBIMU 3aKOHaMU
XMMUH U OPHHIUIAMI UX
MIPUMEHEHUS NIPU PELIEHUH
3a7ad.

B coBepiieHCTBE Biageet
OCHOBHBIMH 3aKOHAMH
XAMUH ¥ IPHHIUIIAMA UX
MIPUMEHEHUSI TIPU PEIICHUH
3aj1a4.
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B po(heCCHOHANBEHON
JIESTEIbHOCTH

21.03.01 Hedrerazosoe
aeJ10;

21.03.02
3emuieycTpoiicTBO 1
KaJlaCTphbI;
22.03.01
MatepnasioBeieHHe 0
TEXHOJIOI'HH MATEPHAJIOB;

OIIK-1. CriocobeH periaTh
33124 IPO(ECCHOHATBHOM
JIeSATETBHOCTH IPHMEHSIS
METO/Ibl MOJIETTHPOBAHUSI,
MaTeMaTHYECKOro aHalu3a,
€CTECTBEHHOHAYYHBIC U
001 HHKCHEPHBIC 3HAHUS

23.03.01 Texnosorust
TPaHCHOPTHBIX
MPOLECCOB

OIIK-1. Cnocoben
HIPUMEHSATh
€CTECTBEHHOHAYYHBIC U
OOLIENH)XCHEPHBIE 3HAHMS,
METO/Ibl MATEMAaTHYECKOTO
aHaJIN3a 1
MO/IeJINPOBAHMS B
npodeccHoHATbHOI
JesTeTbHOCTH

27.03.01
CranaapTusauus u
METPOJIOrust;
27.03.03 CucTeMHbIii
aHaAJIM3 M YNpaBlIeHnE;
27.03.04 YupaBienue B
TEXHHYECKHX CHCTEMAX;

OIIK-1. Criocoben
aHAIN3UPOBATH 3aJa41
podeCcCHOHANBHO
NIeSITETbHOCTH Ha OCHOBE
TOJIOXKEHUH, 3aKOHOB U
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAayK U
MaTeMaTHKH

19.03.01 bBuoTexHoJoTHSI
OIIK-1. Criocoben u3y4ars,
AHATN3UPOBATH, UCIIOIB30BATh
Ouoornyeckue 00bEKThI U
MPOLIECCHI, OCHOBBIBAsICH HA
3aKOHAX U 3aKOHOMEPHOCTSX
MaTEMaTHYECKHUX,
(hu3HYeCKUX, XUMUUECKHX U
OUOIOTUYECKUX HAYK U UX
B3aUMOCBSI3IX

27.03.05 UuHOBaTHKA
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OIIK-1. Criocoben
aHAIN3UPOBATH 33241
npoeccHoHaIbHOM
NeATENFHOCTH HA OCHOBE
MOJIOXKECHHI, 3aKOHOB U
METOJIOB B 00JIaCTH
MaTeMaTHKH,
€CTECTBEHHBIX U
TEXHUYECKUX HAYK
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28.03.03
Hanomarepuansi

OIIK-1. CriocobeH periaTsh
33124 IPO(eCCHOHATBHOM
JESTETbHOCTH Ha OCHOBE
HPUMEHEHHS
€CTECTBEHHOHAYUYHbIX H
00IIeNHKCHEPHBIX 3HAHU,
METO/I0B MaTeMaTHYECKOTO
QHAJIM3a M MOJCIMPOBAHHS

18.
18.03.02 Duepro- u pecypcocoeperaiomue

03.01 XumMuyecKast TEXHOJIOTHA;
MpoIecchl B XHMHYECKO# TEXHOIOruH, HeTeXuMHUHU U GHOTEXHOJIOT UK

OIIK-2.
Crioco0eH KCTIoNb30BaTh
MaTeMaTH4YecKue,
(usnueckue, GU3MKO-
XAMHYECKUE, XUMHYECKHE
METO/IbI ULl PeLICHHS
3a/1a4 IpOeCCHOHATBHON
JIeSITEIIbHOCTH

19.03.04 TexHonorus
NPOAYKLIHH U
opraHu3anuu

001LIEeCTBEHHOT0 MUTAHUS

OIIK-2. Cnocoben
MIPUMEHSITh TEOPETHIECKUE
OCHOBBI
(hyHIaMEHTATBHBIX
JMCLUIUIAH MIPH PEICHAN
3ama4 npodecCHOHATLHOM
JIeSATEILHOCTH

OIIKI-2.1
JleMOHCTpHUpYeT 3HaHue
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTEeMaTHYECKUX HayK JJIs
PpeLICHHUS THIOBBIX 32134

3natpb 36 ocHOBHbBIE
3aKOHBI XUMHUH, METOJIBI
MaTeMaTHYECKOro aHaIn3a
U MOZICITHPOBAHHUS
MIPUMEHHUTENIBHO K
XHUMHYECKHM MPOLECCaM

He 3Haer ocHOBHBIE
3aKOHBI XMMHUH, METOJIbI
MaTEeMaTHYECKOTO aHaIn3a
1 MOZCITHPOBAHHS
MPUMEHHUTENBHO K
XUMHYECKUAM MPOLIECCaM

TlocpencTBeHHO 3HaeT
OCHOBHBIC 3aKOHBI XHMHH,
METO/Ibl MATEMAaTHYECKOTO
aHaAIIM3a 1 MOACINPOBAHUS
MIPUMEHUTEIIBHO K
XUMHYECKUM HpoleccaM

XOpoI1I0 3HAET OCHOBHbIE
3aKOHBI XHUMHH, METOMIBI
MaTeMaTHYECKOro aHaIu3a
1 MOJICITUPOBAHUS
NIPUMEHUTEIIBHO K
XUMHYECKUM HpoLeccaM

B coBepiueHcTBE 3HaET
OCHOBHBIC 3aKOHBI XHMHU,
METO/Ibl MATEMAaTHYECKOr0
aHAIIM3a 1 MOACINPOBAHUS
MIPUMEHUTEIBHO K
XUMHYECKUM Ipoleccam

YMeTbY6nprMeHATh
3aKOHBI XUMUH IS
PpElIeHNs TUIIOBEIX 33134

He ymeer npumensTh
3aKOHBI XUMHH IS
PEIICHUsSI TUITOBBIX 33134

TlocpencTBeHHO ymeeT
MPHMEHATh 3aKOHBI XUMHHI
JULSL PEILICHHs] TUITOBBIX
3aa4

XOopoIo ymMeeT NpUMEHSTh
3aKOHBI XUMHUH IS
PEIIeHNUsI TUIIOBBIX 3229

B coBepiieHcTBe ymeer
HPUMEHATH 3aKOHbI XUMUH
JUISL PEIICHUS] TUITOBBIX
3a1a4

Baanern B6 ocHOBHBIMU
3aKOHAMH XHUMHUH U
MPUHIHAIAME HX
TPUMEHEHUS TIPU PEIICHUN
3aj1ad.

He Bnageetr 0CHOBHBIMH
3aKOHAMHU XUMUHU U
MPUHIIAIIAMH UX
MPUMEHEHUS MIPU PeLICHHH
3a/1a4.

ITocpencTBenHo BriajeeT
OCHOBHBIMH 3aKOHAMU
XUMHUH ¥ IPUHLIUIIAMA X
MPUMEHEHUS NIPU peLIeHHH
3a/1ad.

Xopo1o BrajgeeT
OCHOBHBIMH 3aKOHAMHU
XMUMHUH U IPUHIUIIAMH X
MPUMEHEHUS NIPU pEeLIeHHH
3a/1ad.

B coBepmiencTse Biageer
OCHOBHBIMHU 3aKOHAMU
XMMHH ¥ IPUHLIUIIAMA UX
MIPUMEHEHUS [IPU PELICHUN
3a/a4

13.03.01 Tenyio3HepreTHKa M TENJIOTEXHAKA;

13.03.02 DaekTpoIHepreTHKa H YTEKTP

O0TCXHHUKA

OI1K-3 Cnocoben
IPHMEHSTH
COOTBETCTBYIOLINH
(hU3MKO-MaTEMATHYECKUIT
arfmapar, METO/Ibl aHaIN3a
U MOJIC/TPOBaHMS,
TEOPETUYECKOTO 1
9KCHEPHMEHTAIBHOTO
HCCIICIOBAHUS [IPU
pelLIeHn
npod)ecCHOHANBHBIX 33124

OIIKI-3.1
JleMOoHCTpHUpyeT 3HaHue
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTeMaTHYECKHX HayK JUIsT
pelIeHus THIOBBIX 3329

3nath 36 ocHOBHBIC
3aKOHBI XMMHH, METOJIBI
MaTeMaTHYECKOTO aHaJIn3a
1 MOJICTTUPOBAHHUS
MPUMEHUTEIBHO K
XHUMHYECKHM TIPOIECCaM

He 3naer ocHOBHBIC
3aKOHBI XUMHH, METOIBI
MaTeMaTHYECKOTO aHaIn3a
1 MOZICITUPOBAHHS
MPUMEHUTEIBHO K
XUMHUYECKUAM TIPOIECCaM

HOCpeT.{CTBeHHO 3HacCT
OCHOBHBIC 3aKOHbI XUMHUH,
METOAbI MATEMATUIECCKOT'O
aHaJii3a 1 MOJCINPOBaHUA
TIPUMECHHUTEIIBHO K
XAMHUYECKUM Iponeccam

XOpoI1Io 3HAET OCHOBHBIE
3aKOHBI XUMHHU, METO/IbI
MaTeMaTHYECKOro aHaln3a
Y MOJICITPOBAHHUS
MPHUMEHUTEIBHO K
XUMHYECKUM HpoLeccam

B COBEPUICHCTBE 3HACT
OCHOBHBIC 3aKOHBI XUMHH,
METOAbI MATEMATHYICCKOT'O
aHalii3a U MOJACIIMPOBAHUA
TIPUMECHUTEIBHO K
XAMHUYECKUM Iporeccam

Ymerh Y6 npuMeHATH
3aKOHBI XUMHH JITS
pELICHHS THIIOBBIX 3313

He YMEET NIPUMEHATH
3aKOHBI XUMHH JUIA
pCUICHUA TUIOBBIX 3a1a4

nOCpe]ICTBeHHO yMmeeT
TIPUMEHATH 3aKOHbI XUMHHU
JUIA PEIICHUA TUITOBBIX
3a1a4

XopoIo ymeeT NpUMEHSTh
3aKOHbI XUMHU JUIs
PEIIeHHUsI TUIIOBBIX 3229

B COBEPUICHCTBE YMECT
TIPUMEHATH 3aKOHBI XUMHUH
JUIA pCIICHUA TUIIOBBIX
3a1a4

Baanern B6 ocHOBHBIMU
3aKOHAMU XUMHHU K
MPUHIAIIAMH HX
MPUMEHEHUSI IPU PEICHUT
3aa4

He BnageeT 0CHOBHBIMH
3aKOHAMH XHUMUHU 1
MPUHIUIIAMH UX
MPUMEHEHUS P PEIICHUH
3a/1a4.

ITocpencTBenHo BrnajseeT
OCHOBHBIMH 3aKOHAMH
XUMHUH U IPUHLUIAMU UX
MPUMEHEHUS P PEIICHUH
3a/1a4.

Xopo1o BrajgeeT
OCHOBHBIMH 3aKOHAMH
XMUMHUH U IPUHLIUIAMH UX
TIPUMEHEHUS P PEIICHUH
3a/1a4.

B coBepiencTse Biageet
OCHOBHBIMH 3aKOHAMH
XMMHH ¥ IPUHLIMUIIAMA X
MIPUMEHEHUS P PEILICHUN
3aa4
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o0ecre4yeHHOCTH JUCHUIIMHBI Y4eOHOH M y4eOHO-MeTOANYeCKOM JTUTepaTypoi
Jucrummraa — XuMus

WHAWBUAYaJIbHBIM 06pa30BaTeJ'ILHLIM TPACKTOPUAM

(Mmxenepusrii crangapt TUY, 6akanaBpuar)

/11

HazBanwue yue6HOTO, yueOHO-
METOJMIECKOTO U3IaHHUs, aBTOP,
H3]1aTeNILCTBO, BUJ U31aHus, TOJ

H3JaHUSA

KonnuectBo
JK3EMILLIPOB B
BUK

KontuHreHnt
oOyyJarommxcs,
HCTIOJTB3YIOMIAX

YKa3aHHYIO

JUTEPATypy

Ob6ecnedeHHOCTD
00yJaroIIxcst
JITEpaTypoil,

%

Hamnuue
JJIEKTPOHHOTO
BapuanTta B ObC

(+1)

I'muaka, H.JI. O6mas xumust [Tekct]:

yueGHOe TocoOue I CTYJEHTOB
HEXMMHYECKUX CHEeNUaIbHOCTEH
By3oB / H. JI. 'unka; pen.: B. A.
Ilomnkos, A. B. babkos. - 17-¢ u3.,
nor. u iepepad. - M.: FOpaiit: U]
IOpaiir, 2010. - 886¢. rpud
MHUHOOPa30BHUS

30

30

100

I'muaka, Hukomnaii JleonnmoBuy.
OO0mas xuMust B 2 T. : Y4eOHUK IJIs
By3oB. T. 1 / H. JI. ['nusuka. - 20-¢
U311, nep. u fom. - M : U3natenscTBo
IOpaiir, 2023. - 353 c. - (bakanasp.
Axanemuueckuii kype). - URL:
https://urait.ru/bcode/512502 .

OpP*

30

100

I'muaka, Hukomnaii JleonnmoBuy.
OO0mas XuMust : y4eOHHK IS BY30B.
T. 2/ H. JI. I'muska. - 20-e u3m., mep.
u jot. - M : U3natensctBo HOpaiiT,
2023. - 383 c. - (bakanasp.
Axanemuueckuii kype). - URL:
https://urait.ru/bcode/512503

OP*

30

100

OO6mas xumust: yaebHoe mocodue 1mo
mucuuiuivge "Xumus'" K
CaMOCTOSITENFHOH paboTe CTYICHTOB
HEXMMHYECKNX CHEeNUaIbHOCTEMH
ouHoit popmbl 00yuenus / JI. 1.
Annpuanosa, A. I1. [Tnea
;TroM[HI'Y. - 2-e 3., iepepad. u
nor. - Tromens: Trom[HI'Y, 2014. -
102 c.

45

30

100

Amnnpuanosa, Jlro6oss MocudosHa.
OO6mmas xumus : [ : Tekcr :
DJIeKTpOHHBIN pecypc] : yueOHoe
noco6ue 1o gucuuminge "Xumus" K
CaMOCTOSITENbHON ¥ KOHTPOJIbHON
paboTaM [UIs CTYICHTOB 3a04HOI
(hopMBI 00yUYECHHS 110 HATIPABICHHIO
131000 - "Hedrerazosoe nmemo" / JI.
W. Aunpuanosa, A. I1. ITneBa ;
TromI['HI'Y. - Tromens : Trom[HI'Y,
2014. - 116 c. : un., rpad. - URL:
https://e.lanbook.com/book/58756. -
PexxuMm noctyna: 1st aBTop.
NOJb30BaTesel. - DIEeKTPOHHA
oubmnorexa TUY.

177+2P*

30

100
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