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Pa3padoruukmu:
JlonieHT Kadeapsl XUMUHM U (hapMaKOrHO3UH, KaHIHIAT
XUMUYECKUX HayK, noueHT Mengauuk H.IL

JlonieHT kKadeapsl XUMUHN U (papMaKOrHO3UH, KaHIH AT
XUMUYECKUX HaykK, noueHT Jlaproxuna E.H.

[Tpodeccop kadenps xumun 1 hapMaKOTHO3ZUH, TOKTOP
XMMUYECKUX Hayk, mpogeccop Cropoxok H.M.

Crapimii npenogaBateins KageIpbl XUMHH U (papMaKoTHO3HH,
KaHIUAaT OMOJIOTHYECKHUX HayK, noleHT becconora H.C.

HavyanpHuk ynpaBieHus ynpaBieHUsI HAyYHOU €SI TEIbHOCTH,
KaHauAaT XxuMudeckux Hayk [lpimOan U.H.

Penensenrnl:

[TerpoB A.1O., m.dbapm.H., podeccop, 3aBenyromuii kadeapoit Gapmamuu u xumun OI'BOY BO
YI'MY Munsapasa Poccun

ToGonkuna B.A., k.papm.H., gouent, goneHt kadpeaps papmammuu OI'BOY BO Tiomenckuit ITMY
Munzapasa Poccun

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBanusMu OI'OC
BO no cneumansHoctn CremumansHocth: 31.05.01 JleyeOHoe neno, yTBEp>KIACHHOTO MPUKA30M
Muno6pnayku Poccun ot 12.08.2020 Ne988, ¢ yuerom TpydoBbIX (YHKUIUIH NpodeccnoHaIbHBIX
crangapToB: "Bpad-neueOHUK (Bpad-TepamneBT YYacTKOBBINA)", yTBEp)KIeH NpuKazoM MUHTpyna
Poccun ot 21.03.2017 Ne 293H.

CornacoBaHue U yTBepkKACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HANTMYUN)
opraH
1 | Meromnnueckuii | Ilpencenarens Endumon JI.A. CommmacoBano [25.04.2024, Ne 4
COBET I10 METOIMYECKOTO
CIIEIAAILHOCTHU coBeTa
31.05.01
JleueOHOE nemno
2 | Uenrtpanbusbiii | [Ipencenarens Bacunrnkosa T.H. CormacoBano |[15.05.2024, Ne 9
KOOPJIMHAITMOHH HKMC
BIM
METOINYECKUN
COBET
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb oCBOEHHUSI TUCHMIUIMHBEI - (pOpMUpOBaHHME y OOYyYaIOLIETOCs CUCTEMHBIX 3HAHUH 00
OCHOBHBIX (DPU3MKO-XMMHUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHUS IPOLECCOB, MPOMCXOIAINIUX B
OpraHu3Me YeJOBeKa Ha KJIETOYHOM M MOJICKYJSIPHOM YpPOBHSX, O XHMHUYECKHUX CTPYKTypax M
MeXaHu3Max (YHKIIMOHUPOBAHUS OMOJIOTMYECKH aKTHBHBIX COeIMHEHUN. JIMCIUIUIMHA HalpaBieHa
Ha Pa3BUTHE U PEATU3AIMIO TBOPUYECKOTO HAYYHOTO MOTEHIIMAja 00y4aroIerocsi B COOTBETCTBHH C
TpeOOBaHUSAMHU TPOPECCHOHANBHOTO cTaHnapra «Bpad-inedeOHHK» (Bpad-TepamneBT Y4acTKOBBIi),
YTBEPKIEHHOTO IIpUKa3oM MuHHCTEpCTBA TpyAa U conpanbHoi 3aumTel PO ot 21 mapra 2017 .
Ne293n.

3amaun U3y4eHus TUCIUILIHHBIL:

- 3HaTh CHOCOOBI TIOWCKAa WH(GOPMAIMK XHWMHYECKOW HANpPAaBICHHOCTH Ha OyMaXHBIX H
JNMEKTPOHHBIX ~ HOCUTENSAX Ul OCYLIECTBIEHHMs  aHalu3a  NPOOJIEMHBIX  CUTyaluid
MEINKO-OMOJIOTNYECKON HalpaBIEHHOCTH;

- yMETh TNPOU3BOAUTH IMOUCK HMH(MOPMAIMKM XWMHUYECKOW HANpaBIEHHOCTH Ha OyMaKHBIX H
ANIEKTPOHHBIX HOCHUTENSX, MPUMEHATh CHUCTEMHBIA MOJAXOA JUIS PEIIEHUs] MOCTABICHHBIX 3ajad,
OCYILECTBIIATH aHAJN3 ¥ CUHTE3 MH(OpMAIINH;

- BJAJeTh METOJaMHU IOMCKa HH(POPMALMU XUMHUYECKON HAIPAaBICHHOCTH Ha OyMa)KHBIX U
ANIEKTPOHHBIX HOCUTEINSAX, NpUEMAMHM CHCTEMHOIO IMOAXOAA JJI PEIICHUs IMOCTAaBJICHHBIX 3a7ad,
crocobamMu aHaJIM3a ¥ CUHTE3a HH(OpMAITNK;

- 3HaTb  pa3IMyHble  MareMaTW4ecKhe  METOAbl  pEIIeHHs  CHTYyallMOHHBIX  3aja4
MEINKO-OMOIOTUYECKOM HAIpaBIEHHOCTH;

- yMeThb OLIGHUBAaTh JOCTOBEPHOCTh HH(pOpMAIMM HAa OCHOBE 3HAHUH  OCHOBHBIX
(U3NKO-XUMHUYECKHUX 3aKOHOB, COTIOCTABIIAS Pa3IMYHbIC HICTOYHHUKH; OCYIIECTBIISATh BRIOOp criocoba
NpeCTaBIeHNs HHPOPMAIIUN B COOTBETCTBUH C 33a4aMU POPECCHOHAIBHON AEITEeTbHOCTH;

- BHaZeTh 0a30BBIMU TEXHOIOTMAMHU IIOMCKAa M IpeoOpa3oBaHus HHPOpPMALUM XUMHUYECKOH
HalpaBJICHHOCTH, B TOM 4YMCI€ M B CeTH VIHTEpHET, C Yy4YeToM OCHOBHBIX TpeOOBaHUI
MH(POPMALMOHHON 0€30IIaCHOCTH [T PELICHHS 3a]a4 MEAUKO-OMOI0TNYeCKO HalpaBIEHHOCTH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

VYK-1 CnocobGeH ocCymecTBIsATh KPUTHYECKUM aHalu3 MpOOJIEeMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOT0 MO/IX0/1a, BbIpa0aThIBaTh CTPATErHio 1eUCTBUN

VK-1.1 Ananuzupyer mpoOJIeMHYIO CHUTYAIHMIO KaK CHCTEMY, BBIABIISSA €€ COCTABISIONINE U
CBSI3U MEX1y HUMU

3name:

VK-1.1/311 MeTtonuky aHanu3a NpOONEMHOM CHUTyalluM KakK CHCTEMY, BBISBISIS €€
COCTABJIAIOILNE U CBSI3U MEXy HUMU

Ymemns:

VK-1.1/¥m1 ananu3upoBarh NPOOJEMHYIO CHTYaIlMI0O KaK CHCTEMY, BBISBISA €€
COCTABIIAIOIINE U CBSI3U MEX]Ly HUMU

Braoems:

VK-1.1/HBl anHanu3oM mnpoONEeMHON CUTyalluM Kak CHCTEMBI, BBISBIAA €€
COCTABJIAIOILNE U CBSI3U MEXy HUMU

VK-1.2 Onpenensier npoGenbl B uH(pOpMAUK, HEOOXOAUMOW JUIsl PEUIeHUs MPOOIEeMHOMN
CUTYyalluH, U IPOCKTUPYET MPOLECCHI 110 UX YCTPAHCHHIO

3name:
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VYK-1.2/311 nmytu onpenenenust nmpodensl B HHPOPMAIIUH, HEOOXOAUMOM ISl peIieHus
npoOIeMHOM CUTYalluu, U TPOSKTHPYET MPOLECCHI IO UX YCTPAHEHUIO

Ymemo:

VK-1.2/¥Ym1 onpenensate mnpoOensl B WHGOPMAIMH, HEOOXOAMMOW JIS PEIICHHS
npoOIEeMHON CUTyalluu, U IPOEKTUPYET MPOLECCH] IO UX YCTPAHEHUIO

Braoemy:

VK-1.2/HB]l HaBbIkOM ompeneneHusi npodensl B HHGOpMalUU, HEOOXOAUMOW s
pereHus MpodIeMHOM CUTYAIMH, ¥ IPOEKTUPYET MPOLIECCHI [0 UX YCTPAHEHHUIO

VYK-1.3 Kpurndyecku OILEHHBAaET HAJSKHOCTh HMCTOYHUKOB UWHPOpMAIuyU, padoTaer ¢
MIPOTUBOPEUMBOM HH(pOpMaLIUEl U3 pa3HBIX HCTOYHUKOB

3nams:

VK-1.3/301 cmocoObl  KpUTHYECKOTO  OIICHWBAHUS  HAJCKHOCTH  HCTOYHHKOB
uHdopmaIu npu padoTe ¢ MPOTUBOPEUNBON MH(POpMaIE U3 pa3HBIX HCTOYHUKOB
Ymemu:

VYK-1.3/¥YM] KpUTHYECKH OLIEHUBATh HAJAECKHOCTh UCTOYHMKOB MH(pOpMaruu, padoras ¢
POTUBOPEUNBON HH(pOpPMAaLIMEH U3 pa3HBIX HCTOYHUKOB

Braoems:

VK-1.3/HBl KpuUTHYECKMM OIICHUBAaHWEM HAJEKHOCTH WCTOYHUKOB HWH(MOPMAIIHH,
paboTasi ¢ MpOTUBOPEUMBOM HH(POPMAIIUEH U3 pa3HBIX UCTOYHUKOB

VYK-1.4 Pa3zpaGaTsiBaeT U comepKaTeIbHO apTyMEHTHUPYET CTPATETHIO PEIICHHS MPOOIeMHOM
CUTYyallll Ha OCHOBE CHUCTEMHOTO U MEXIUCIUIUIMHAPHOTO TOAX00B

3name:

VK-1.4/301 wMeronmpl COAEp)KaTEIBLHOTO APTYMEHTHPOBAHUS CTPATETHMH  PEIICHUS
pOoOJIEMHOM CUTYallMU Ha OCHOBE CUCTEMHOTO U MEXIUCIUIUIMHAPHOTO MOIXO00B
Ymemu:

VYK-1.4/YMm1 pa3pabarbiBaTh CTpATETHIO pELICHUS MpPOOJIEMHON CHUTyallud Ha OCHOBE
CHUCTEMHOTO M MEXIUCIUITTMHAPHOTO MOIXO0I0B

Braoemy:

VK-1.4/HBl conmepxarenbHONH apryMEHTAlMEeW CTpAaTeruu pPEIICHHs TPOOIeMHON
CUTYaIlMl Ha OCHOBE CHUCTEMHOTO U MEXIUCIUIUIMHAPHOTO MOXO0/I0B

VYK-1.5 Hcnonb3yeT J0rMKO-METOA0JIOTHYECKU UHCTPYMEHTAPUN JJIsI KPUTHYECKON OLICHKH
COBPEMEHHBIX KOHIEMIUNA (PUIOCO(PCKOTO M COLMAIBHOTO XapakTepa B CBOCH MpPEeIMETHOM
obnacTtu
3namo:
VYK-1.5/311 10THMKO-METOAONOTUYECKUI MHCTPYMEHTAPHHA JUIsI KPUTUYECKOM OLECHKU
COBPEMEHHBIX KOHIENIUH (MIOCOPCKOTO W COIHMAIBHOTO Xapakrepa B CBOEH
npeaMeTHON o0macTu
Ymemu:
VYK-1.5/YM] KpUTHYECKH OLIEHUBATh COBPEMEHHBIE KOHLENIMU (PHUIOCOPCKOTO U
COLMAJIBHOIO  Xapakrepa B CBOGH  mpeAMETHOH  oOyacTH, UCIIONb3Ys
JIOTUKO-METOAOJIOTUYECKUN NHCTPYMEHTApUI

OIIK-10 CriocobeH moHMMaTh TPUHIMIBI PAaOOTH COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH U
MCIOIB30BaTh UX JUJISl pelIeHHs 3a/1a4 podeccuoHaNbHON AeITeIbHOCTH
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OIIK-10.1 Wmeer mnpexncraBieHHE O TOHATHH «UHPOpPMAIUs» U «UH(POPMALMOHHAS
0€30MacHOCThY», MAaTEMaTHYECKHX METONaX U COBPEMEHHBIX HH()OPMAIMOHHBIX MOJEISIX
pElICHUs UHTEIUIEKTYaIbHBIX 33124 U UX PUMEHEHHS B MPOPECCUOHATTLHOU e TEIIEHOCTH
3namu:
OIIK-10.1/3u1 monsTHs «uHbOpManMs» U «UHGOPMAIIMOHHAsT 0OE30MacCHOCTHY,
MaTeMaTHYEeCKUX METOJaX M COBPEMEHHBIX MH()OPMALMOHHBIX MOAENAX PpPELICHHs
MHTEIJICKTYa IbHBIX 33/1a4 U UX IPUMEHEHHSI B TPOPECCUOHATILHON e TEIbHOCTH
Ymemns:
OIIK-10.1/¥Ym1 mnpumeHatrp 3HaHUS 00 «wmHbOpMAUM» M  «HUHPOPMAITMOHHOM
0€30MacHOCTH», MAaTEMAaTUYECKUX METOJaX U COBPEMEHHBIX NH(OPMAIIMOHHBIX MOJIETISIX
peIlIeHNs UHTEIJIEKTYaJIbHbIX 3a7a4 B MPO(PECCHOHATBLHON e TeIbHOCTH
Braoems:
OIIK-10.1/HBl HaBBIKaMH TPUMEHEHUS B MNPOPECCHOHATHHON  ACSITCIBHOCTH
NPEICTaBICHUNA O MOHATHIX «uHpoOpMaIUs» U «HMHPOpPMaLMOHHAs OE30MaCHOCTHY,
MaTeMaTHYEeCKUX METOJaX M COBPEMEHHBIX MH()OPMALMOHHBIX MOAENAX PpPELICHHs
MHTEIJICKTYa bHbIX 33/1a4

OIIK-10.2 OnenuBaet 1OCTOBEPHOCTh MH(GOPMAIIMH, UCIIOJIb3YET TOTOBbIE HH(POPMAITMOHHBIC
MOJIEIM M CHUCTEMBbl aBTOMATHU3alUU NPOPECCHOHANBHBIX IPOIECCOB B COOTBETCTBUU C
3a1auaMu poeCcCHOHANIbHOM 1eATeNbHOCTH
3Hamo:
OIIK-10.2/3u] kputepuu AOCTOBEPHOCTH WH(POPMALMU B COOTBETCTBUH C 3a/JauaMH
npodeccuoOHaNBHOMN IeITeTbHOCTH
Ymemns:
OIIK-10.2/Ym1 wucnonp3oBaTh TOTOBbIE HMH(POPMAIMOHHBIE MOJACIA U  CHCTEMBI
aBTOMaru3aluu Mpo(eccHOHaIbHBIX MPOIECCOB B COOTBETCTBUM C  33Ja4aMH
npodeccuoHaNbHOMN 1eATeIbHOCTH
Braoems:
OIIK-10.2/HB] anamu3oM AOCTOBEPHOCTH HH(POPMAIIMM B COOTBETCTBHH C 3aJlaqaMH
npodeccuoHaNbHOMN 1eATeIbHOCTH

OIIK-10.3 Hcnomb3yeT KOMIBIOTEPHYIO TEXHHUKY, MaKeThl OCHOBHBIX IporpamMMm, 0a3oBbIe
TEXHOJIOTUH TMpeoOpa3oBaHuss WHOOpPMAIIMH, METOALI padOTHl B ceTH VHTEpHET ¢ ydeToM
OCHOBHBIX  TpeOOBaHHMK  HMHPOPMAIMOHHOW  OE30MACHOCTH  JUIsl  pelieHus  3ajad
npodeccuoHanbHON AESITETbHOCTH

3Hamo:

OIIK-10.3/30] OCHOBHYIO KOMITBIOTEPHYIO TEXHHUKY, MaKeTbl OCHOBHBIX IPOTPAMM,
0a30BbIe TEXHOJIOTUH MpeoOpa3oBaHust HH(OpMAIK, METO/IbI paboThl B ceTn VHTepHeT
C Y4ETOM OCHOBHBIX TpeOoBaHMN MH(OPMAIIMOHHON 0€30MacHOCTH I PELICHHUs 3a/1a4
npo¢eCcCHOHABHON AEATENbHOCTH

Ymemo:

OIIK-10.3/YMm1 ucnons30BaTh KOMIBIOTEPHYIO TEXHUKY, MTAKETHl OCHOBHBIX MPOTPaMM,
0a30BbIe TEXHOJOTHUHU MPeoOpa3oBaHus HHPOpPMAITUU, METOIBI paboThl B ceTH HTEepHET
C YYETOM OCHOBHBIX TPeOOBaHMI MH(POPMAITMOHHOW OE30MACHOCTH /IS PEIICHHS 3a1a4
npoQeCCUOHAIBHON AEATENbHOCTH

Braoemy:

OIIK-10.3/HB1 HaBbikamu paOOThI HA KOMIIBIOTEPHOW TEXHHKE, MaKeTaX OCHOBHBIX
nporpamMM, ¢ 0a30BBIMH TEXHOJOTMAMHU IpeoOpa3oBaHusi HH(POpMALUU, B CETH
WHuTepHeT ¢ y4yeToM OCHOBHBIX TpeOOBaHMM HH(GOPMALMOHHON O€30MacHOCTH s
pereHus 3a1a4 npodeccruoHaIbHON 1eATeIbHOCTH
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3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (Moxyns) b1.0.06 «Xumus» OTHOCUTCS K 00sI3aTeNbHOW 4YacTu o0pa3oBaTelbHOU
IIPOrpaMMBbl U U3ydaeTcs B ceMecTpe(ax): 2.

B mporecce u3ydeHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(PECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TNpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbIx PI'OC BO u o6paszoBarenbHOI
IIPOrpaMMON.

4. O0beM IMCHUIIMHBI M BH/ABI Y4e0HOI padoThI
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5. Conep:xxanue TUCUMILTHHBI
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)
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Paznen 1. MoayiabHasi etTMHHIA 48 9|1 21 18| VK-I1.1
1.1. Dy1eMeHTHLI XUMHYECKO YK-1.2
TEePMOAMHAMUKH M KMHETHKH. VK-1.3
OCHOBHBIE THIIBI XUMHYECKHX VK-1.4
paBHOBecHii B mpoueccax VYK-1.5
JKM3HEAeATEJILHOCTH. OIIK-10.1
BuoreHHbIe 3JIeMEHTDI OIIK-10.2
Tema 1.1. Beenenue B Kypc 3 3 OIIK-10.3
xumun. Pois BOJBI M pacTBOPOB B
Ku3HeneATeabHoCTH. CrIoco0b!
BBIPKCHUS KOHIICHTPAIIUU
pPacTBOpPOB.
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Tema 1.2. OcHOBBI XUMUYECKON 8 2 3 3
TEPMOINHAMUKY U
OuosHepreTHky. TepMonTuHaMHKa
XUMHUYECKOTO PAaBHOBECHS.
JlaGoparopnas padora Nel.
«KauecTBeHHBIE OTBITHI O
XUMHUYECKOMY PaBHOBECHIO)

Tema 1.3. TepmoguHammka 8 2 3 3
MIPOIIECCOB PACTBOPEHUSI.
KonnurarusHble cBoiicTBa
pa30aBICHHBIX PaCTBOPOB.
JlaGoparopnas pabota Ne2
«OrnpeneneHre 0CMOTUYECKON
KOHIIEHTPAIMH U H30TOHUYECKOTO
ko3¢ uIenTa pacTBopa
AIIEKTPOJIUTA

Tema 1.4. IIpoTonurnyeckue 8 2 3 3
peaknuu. bydepHbie pacTBOpPHI.
Jlabopatopnas pabota Ne3
«CBoticTBa Oy(hepHBIX PaCTBOPOB»

Tema 1.5. OCHOBHBIE TOHATHSA 8 2 3 3
XUMHYECKON KUHETUKH U
KaTajnausa, IpUMEHEHHEe K
OMOXUMHUYECKHUM TIPOIIeccam.
Jlaboparopnas pabora Ne4.
«3yueHue 3aBUCUMOCTH
CKOPOCTH peaKkiuu OT
KOHIIEHTPAIH U TEMIEPaTyph»
Tema 1.6. buoreHHbIE 2IEMEHTHI. 9 3 6
buonoruueckas poib 3JIEMEHTOB S
1 p Onoka. AKTUBHBIE ()OPMBI
kuciopoza. Jlaboparopuas pabora
Ne5 «Xumunueckre cBOMCTBA S- U
p-3J€MEHTOB, UX IPUMEHEHHUE B
MEIULIMHE»

Tema 1.7. XuMust OMOTeHHBIX 4 1 3
sneMeHToB d-0moKka
JlurannooOMeHHBIEC TPOIIECCHI.
Crpoenue meTamiohepMeHTOB,
OHMOKOMINUIEKCHBIX COCAUHEHUN.
Jlabopatopnas pabota Ne6
«XUMHYECKIE CBOMCTBA
d-3reMeHTOBY»

Pasnen 2. MoayjibHasi eTMHHIIA 37, 10| 21 3 6| YK-1.1

1.2. HuzkoMoJ1eKyJIsipHbIe VK-1.2
OuoperyJsiTopbl VK-1.3
0MOIOTHYeCKH AKTHBHBIE VK-1.4
BbICOKOMOJIEKYJIIPHbIE VK-1.5
coelMHeHud (CTpoeHue, OIIK-10.1
CBOMCTBA, yyacTue B OIIK-10.2
(GyHKIIMOHMPOBAHUM KUBBIX OIIK-10.3
cucTeM)
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Tema 2.1. Brenenue B 4 1 3
OMOOPraHNYECKYIO XUMHIO.
[TonudyHKIIMOHAIBHBIE
coeuHEHMS (MHOTOaTOMHBIE
CIUPTHI U (DEHOIIBI, TOTUAMUHBI,
JIBYXOCHOBHBIE KapOOHOBBIE
kucnothl). JlabopatopHas pabota
No7 «CBoiicTBa 0JJHO-U
MHOTOATOMHBIX CITUPTOB H
(heHomoB»

Tema 2.2. 4 1 3
I'erepodyHKIIMOHATBHbIE
COeAMHEHUs (AMUHOCITUPTHI,
THJIPOKCH- aMUHOKHCIIOTHI,
OKCOKHCJIOTBHI)

Tema 2.3. buonoruuecku BaxxHbIE 9 3 3 6
apoMaTu4ecKue u
TeTePOLUKINICCKIE COCTUHEHUS
Tema 2.4. Baxxaenmme 5 2 3
0-aMUHOKHCIIOTBI, TENTHIBI,
oenku. JJaboparopHas padora Ne§
«XUMUYECKHE METOJIBI
oOHapyXCHUsT aMHHOKHUCIIOT U
OeIKOB»

Tema 2.5. YrieBoanl. MOHO3EL, 5 2 3
OMO3bI, MOIUCAXAPUIBL.
JlaGoparopnas pabora Ne9
«KauecTBeHHBIE peaKIuu Ha
YIJIEBOABI ¥ UX (PYHKIIMOHAIHHBIE
TPYyTIIBD)

Tema 2.6. Beicime xupHbIe 5 2 3
KHUCJIOTHL. [IpoCThIC U CII0KHBIE
munuael. IloHaTus o
CBOOOHO-PAKATEHOM
OKHCIICHUH JIUITHI0B
OMOJIOTUYECKUX MEMOpaH.

Tema 2.7. HyknenHOBbIE KUCIIOTHI. 5 2 3

buonornyecku BaxkHbIe

HYKJICOTHIbI

Pasnen 3. MoayibHasi exMHHIIA 23 2 9 12| VK-1.1
1.3. dusuko-xumus VK-1.2
MOBEPXHOCTHBIX SIBJICHUN H VK-1.3
AMCIIEPCHBIX CHCTEM VK-1.4
Tema 3.1. ®U3HKO-XUMUS 70 1) 3 3| YK-1.5
HIOBEPXHOCTHBIX SBJICHUIA B OIIK-10.1
(YHKIMOHUPOBAHUHM KHUBBIX OIIK-10.2
cucrem. JlaboparopHas pabora OIIK-10.3
Nel0 «AncopOrimoHHBIE

MPOLIECChI»
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Tema 3.2. OHU3UKO-XUMUS 7 1 3 3
JUCTIEPCHBIX CUCTEM B
(YHKIIMOHUPOBAHUH KUBBIX
cucreM. JlaboparopHas pabora
Nell «CBoMCTBA KOJUIOUIHBIX

pacTBOPOB»
Tema 3.3. 3auer 9 3 6
HToro 108 21| 51 3| 36

5.Conepixanue pa3aeioB, TeM JMCHUILIHH U (POPMBI TEKyILIero KOHTPOJIsI

Pazoen 1. Moodynvnaa eounuya 1.1. Inemenmovl Xumuueckou mepmMoOUHAMUKU U KUHEMUKU.
OcHosHble mMunbvl XUMUYECKUX PABHOGeCUll 6 npoueccax ycusnedeamenvnocmu. buocennvie
2/1eMenmbl

(Vlekyuonnwvie 3anamua - 9u.; Ilpakmuueckue 3anamusa - 21u.; Camocmoamenvnas paboma -
18u.)

Tema 1.1. Bseoenue 6 xypc xumuu. Porv 60061 u pacmeoposg 6 oicusnedesmenvnocmu. Cnocobwi
BbIPAdNCEHUSL KOHYEHMPAYUU PACTBOPO8.
(IIpaxmuueckue 3auamust - 34.)
Ydyenue o pacTBopax. Poib BOABI M PACTBOPOB B KHU3HENEATEITHHOCTH. CHOCOOBI BBIPAKEHUS
KOHIIGHTpAIlMK PacTBOPOB (MaccoBas JOJsI, MOJSpHAs M0Js, OOBEeMHas [OJsi, MOJISIPHOCTD,
MOJISTTBHOCTh, HOPMAJIBHOCTh, TUTP). TepMOTMHAMUKA TIPOIIECCOB PACTBOPEHUSI.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

BxonHoii KOHTPOJIb

Tema 1.2. OcHogbl xumuyeckol mepmMoOUHAMuKy u ouosnepeemuku. TepmoouHamuxa xumuiecko2o
pasnosecus. Jlabopamopnas paboma Nel. «Kauecmeentvie Onvimol o XUMU4ECKOMY PAGHOBECUIO»
(Jlexyuonnvie 3anamus - 24.; Ilpaxmuueckue 3auamus - 3u.;, Camocmosamenvras paboma - 34.)
TeopeTnueckue OCHOBBI TEPMOIUHAMUKA U OMOIHEPTETUKU: OCHOBHBIC MOHITHUS TEPMOIUHAMUKH.
VHTeHCHBHBIC M SKCTEHCUBHBIE MapaMmeTpbl. OyHKIMs cocTosHus. BuyTpenuss sneprus. Pabora u
TerioTa. Tunel TEpMOIMHAMUYECKUX cUCTEM. TUIIBI TEPMOAMHAMUYECKUX MporeccoB. CTaHaapTHOE
COCTOSIHHE.

IlepBoe Hauano TepMoaMHAMHUKU. OHTanblnud. 3akoH lecca. IlpumeHeHue mnepBoro Hauana
TEPMOJMHAMUKHU K OHOCHCTEMaM.

Bropoe nHawano tepmonmHamuku. DHTporus. DHeprus ['m60ca. IlporHo3upoBaHue HampaBieHUS
CaMOIPOM3BOJIBLHO MPOTEKAIOUIMX MpoleccoB. AHanu3 ypaBHeHus [m6Oca. Dk3eproHudeckue u
9HJEPrOHUYECKHUE ITPOLECCHL. [IpUHIIUIT YHEPTETUYECKOTO CONPSIKEHUS.

XUMHUYECKOEe paBHOBECHE: OOpaTHMble W HEOOpaTUMbIE pEakIMH, YCJIOBUS paBHOBECUS B
W30JINPOBAHHBIX U 3aKpbITBIX cHucTeMax. KoOHCTaHTa XMMHYECKOTO paBHOBECUS. YPaBHEHUS
M30TEpPMbl M HM300aphl XUMHYECKOTO paBHOBecHs. [IporHo3mpoBaHHE CMEIIEHUS XHMHYECKOTO
paBHOBecusi. Penokc-paBHOBecus M Ipouecchl. OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE ITOTEHIHAIIBI
KaK KpUTEPHUH HAIPABIECHHOCTH IIpoliecca. Pe1oKe- IpoLeccsl B )KUBBIX OpraHU3Max.

Bupl camocTosiTenbHON pabOThI CTYICHTOB (00YYaIONTUXCs)

Bun pabotst Conepxanue Yacsl
Pemienue cutyaninoHHbBIX 33124, Pacuétsl TepMOIMHAMUYECKHUX TAPAMETPOB T10 3
pellIeHre TECTOBBIX 3a/laHui TEPMOXUMUYECKUM ypaBHEHUSM

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aaHuc
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TecToBbIl KOHTPOJIb

Tema 1.3. Tepmoounamuxa npoyeccos pacmeopenus. Konnueamusnvie ceoticmea pazoasieHHbIX
pacmeopos. Jlabopamopnas paboma Ne2 «Onpedenenue 0CMOMUUECKOU KOHYEHMpayuu u
U30MOHUYECKO20 KOdpduyuenma pacmeopa 21eKmponruma

(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 3u.; Camocmosmenvrasn paboma - 34.)
Yuenne o pactBopax. 3akoH Paynsa. KomnuraruBHble cBoicTBa pacTBOpoB. (OCMOC, 3aKOH
Bant-Todda. OcMoTrueckoe U OHKOTUYECKOE JaBJICHHE M1a3Mbl KpoBH. [loHsTHEe m300ocmuu. Pois
ocMmoca B Ouosoruueckux cucremax. [lnasmonus, remomnus.

Buner camocrosTensHON paboThl CTYEHTOB (00YYarOIIMXCsl)

Bua paboter Coneprxanue Yacsl

Pemenue cuTyallMOHHBIX 3a7a4, Pacuér Temnieparypsl 3amMep3aHus U KUIICHUS 3

pELIEeHNE TECTOBBIX 3aJaHUI pactBopa. OCMOJISIIBHOCTh U OCMOJIIPHOCTD
OMOJIOTUYECKHX JKUAKOCTEH U Mepy3nOHHBIX
pacTBOpOB

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrueckoe 3aganue

TecToBbIN KOHTPOJIb

Tema 1.4. Ilpomonumuueckue peaxyuu. bygepnvie pacmeopwi. Jlabopamopuas paboma Ne3
«Ceoticmea O6yghepnvix pacmeopos»

(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 3u.; Camocmosmenvrasn paboma - 34.)
[IporonuTrueckre paBHOBECHS M MPOLECCHI: MPOTONUTHYECKass Teopus. Jluccoruanusi BOBI.
OO6pa3oBaHue BOJOPOIHBIX CBA3EH Kak (haKTOp CaMOOpPTraHU3aIluy KUBBIX cucTeM. pH-BogopomHbIH
nmokasarenb. bydepHbie pacTBOpHl W MEXaHM3M HUX JeHCTBHs. Teopusi KHCIOTHO-OCHOBHOTO
paBHOBECHUSI KaK OCHOBA JUIsl YCBOEHHUS 3aKOHOMEPHOCTEH (yHKIIMOHUPOBAHUS MPOTOIUTUYECKUX
OydpepHbIX cucteM KpoBHU (THApPOKapOOHATHOH, QocdaTrHOi, OETKOBOM M TeMOTIIOOMHOBOW).
I'uaponus coneit. CreneHb U KOHCTaHTa THAPOIIU3A.

Buner camocrosTensHON paboThl CTYEHTOB (00YYarOIIMXCsl)

Bua paboter Coneprxanue Yacel
Pemenue cuTyallMOHHBIX 3a7a4, Pacuér pH pacTBOpOB 1 OHOTOTHYECKUX 3
pELIEeHNE TECTOBBIX 3aJaHUI KHUJIKOCTEH, Oy(epHBIX paCTBOPOB.

Koppexkius anunosa u ankanosa

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIICHOYHBIE MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aJaHuc

TecToBbBIN KOHTPOJIb

Tema 1.5. OcHo6nble nouamus XUMUYECKOU KUHEMUKYU U KAmanu3d, npumeHeHue K OUOXUMU4ecKum
npoyeccam. Jlabopamopnas paboma Ned. «H3yuenue 3a8ucumMocmu CKOpoOCmMuU peaxkyuu om
KOHYEeHmpayuy u memnepamypuly»

(Jlexyuonnvie 3anamus - 24.; Ilpaxmuueckue 3auamus - 3u.; Camocmosmenvras paboma - 34.)
CxopocTp peakuuu. 3akoH JEHCTBYIOIIMX Macc. MOJIEKyIsIpHOCTh M HOPSAOOK peakiuu.
3aBUCHUMOCTh CKOPOCTH OT KOHIIGHTpAaIlMM W TeMIleparypbl. YpaBHeHue Appenuyca. [omo- u
rereporeHHbId Katanus. [ToHsaTHEe 0 pepMeHTax Kak OMOIIOTHYECKHUX KaTalln3aTopax.

Bupl camocTosiTenbHON pabOThI CTYICHTOB (00YYaIONTUXCsl)
Bun paboter |C0I[ep>KaHHe | Yacsl
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Pewienune cutyanmoHHbIX 33124, Pacuér kuHeTHUECKUX TapaMeTpPOB PEaKLUA 3
pELIEHHE TECTOBBIX 3aIaHHUI Ppa30KEHUS

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrnueckoe 3ananue

TecToBbIN KOHTPOJIb

Tema 1.6. Buocennvie anemenmol. buonocuyeckas ponv 3nemeHmos s u p onoka. Akmuenvle hopmol
Kucnopooda. Jlabopamopuas paboma Ne5 «Xumuueckue c8olicmea s- u p-31eMeHmos, Ux npumeHeHue
6 Meouyune»
(IIpaxmuueckue 3anamus - 3u.; Camocmosmenvras paboma - 64.)
[TonsiTie 0 GMOTeHHBIX 3MeMeHTax, KpyroBopor OMOreHHBIX 3JIEMEHTOB, KyMYJIUPOBAHUE KUBBIMU
cucremamu. Krnaccudukanus OMOTEHHBIX 3JIEMEHTOB IO COACpPXKAHUIO, (YHKIIMOHAJIBHOW pPOJU B
xuBoM opranusme. [lonsTre 06 sHIEMIUUECKUX 3a00JI€BaHUSX.
buonoruueckas ponb HaTpus, Kajlus, KaJbliUd, MarHusi, UX MEIUKO-OMOJIOTMYECKOE 3HavYeHUE.
Marunit B cTpyktype AT®. Ilpumenenue coeauHeHuit snemeHToB [A wm Il Arpynm kak
JIEKapCTBEHHBIX CPEJICTB.
Kucnopon: cBoiictBa 030Ha, akTuBHBIC (OpPMBI KHcIopona (MEPOKCHA BOAOPOMAA, CHUHIICTHBIN
KHCIIOpPOJI, TUAPOKCHIIbHBIE, CYTIEPOKCUIHBIE aHUOH-paanKaibl). O0e3BpeKUBaHUE aKTUBHBIX (popm
KHCIIOpoJa

Buner camocrosTensHON paboThl CTYEHTOB (00YYarOIIMXCsl)

Bua paboter Coneprxanue Yacsl
Pemenue cuTyallMOHHBIX 3a7a4, Pa3bop marepuana no 6MOIOTHYECKOMY 1
pelIeHue TECTOBBIX 3aJaHUN JEHCTBUIO MAaKpO-U MUKPOIJIEMEHTOB

Hanmcanue pedepara, moarotoBka [To Teme GMOTEHHBIE TIEMEHTHI IPUTOTOBUTD 5
IIPE3CHTAlUH, T0KJIa]a, KOHCIIEKTa IIPE3EHTALINIO

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrueckoe 3ananue

TecToBbIl KOHTPOJIb

Tema 1.7. Xumus Ouocennvix snemenmog d-onoka Jlueanoooomennvlie npoyeccol. CmpoeHue
Memannopepmenmos, OUOKOMNIEKCHbIX coeduneHull. Jlabopamopnas paboma Ne6 «Xumuueckue
ceoticmea d-31emMeHmo8y

(Jlekyuonnwvie 3anamus - 1u.; [Ilpakmuyeckue 3anamusi - 34.)

OcCHOBBI ~ JUTAaHAOOOMEHHBIX  paBHOBECHM W  TpormeccoB.  KOMIUIEKCHBIE  COEAMHEHUSI.
Knaccudukanus u HOMeHKIIaTypa KOMIUIEKCHBIX coennHennid. KoopaunannonHas teopus BepHepa.
HNonHble paBHOBECHS B pPacTBOpax KOMIUIEKCHBIX COEAMHEHUH. YCTOMYMBOCTHh KOMIUIEKCHBIX
COEMHEHMI B pacTBOpax. KOHCTaHThI yCTOMYMBOCTU U HECTOMKOCTH. [IpencTaBienust 0 CTpOEHUHU U
ponn MeTauio(pepMeHTOB (TeMOTIIO0NH, IIUTOXPOMBI, ITMaHOKOOAIaMUH, KaTanas3a). DKOJOTHYECKUE
aCMEKThl TOKCUYECKOTO ACHCTBHSI TAKEJIBIX METAJNIOB B PEaKIUIX KOMILJIEKCOOOpa30BaHUsI.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

KonTponbhas pabota

BrinonHeHne MHAMBUAYATBHOTO 3aIaHUS

IIpaxTrueckoe 3a1anue
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Pazoen 2. Mooynvnasa eounuya 1.2. HuszkomonekynapHvle Ouopezyiimopvl u 0Ouonouvecku
aKmMueHvle  BbICOKOMONEKYNAPHBIE  COCOUHEHus  (cmpoeHue,  ceolicmea, ydyacmue 6
dynKyuonuposanuu 3cugplx cucmem)

(Iekyuonnwie 3anamusn - 10u.; Ilpakmuueckue 3anamusn - 214.; Camocmoamenvnasa paooma -
6u.)

Tema 2.1. Beeoenue 6 Ouoopeanuueckyro xumuro. Ilonughynkyuonanvhvie coeoureHus
(MHO20GMOMHbIE Ccnupmbl U (eHOonbl, NOTUAMUHBL, O08YXOCHOBHblE KApPOOHOBblE KUCIOMbL).
Jlabopamopnas paboma Ne7 «Ceoticmea 00HO-U MHO2OAMOMHBIX CHUPIOS U (heHON08»

(Jlekyuonnwvie 3ansamus - 1u.; [Ilpakmuyeckue 3anamusi - 34.)

[Tonmu- m rerepodyHKIIMOHANBLHOCTh - TMPU3HAK COCOUHEHHH, YYacTBYIOMIMX B OOCCICUCHUU
Ku3HeAesaTenbHOCTH. (OCOOEHHOCTH TPOSBICHHSI KHCIOTHO-OCHOBHBIX CBOWMCTB (amMQOIUTHI).
[uknuzanus u xenarooOpazoBaHue. B3anMOCBSI3b OTHOCHUTENHHOTO B3aMMHOTO PACTIONIOKCHUS H
B3aMIMHOTO BJIHSIHHSI Pa3HBIX XapaKTEPUCTHUECKUX Ipymi. MHOTOaTOMHBIE CIIUPTHI: STUICHIIUKOIb,
mMIepuH, WHO3UT. OOpazoBaHue xenaroB. JIByxaroMHbIe ()EHONBI: THIPOXUHOH, DPE30PIH,
nupokatexuH. OKHCIEHUE IBYXaTOMHBIX (eHoioB. CuctemMa THIPOXMHOH-XWHOH. (DEHONbI Kak
AHTHOKCUIAHTHI. [lomuaMuHBL: KaJgaBepWH, MyTpecleuH. [IByXOCHOBHBIC KapOOHOBBIE KHIIOTHI:
I[aBeJieBas, MaJOHOBas, TIIyTapoBasi, pymapoBas. [IpeBpaleHne SHTapHONW KUCIOTH B (DyMapOBYIO
KaKk TpuMep OHOJOrMYecKol peakmuu neruapupoBaHus. OOpazoBaHHE JIMMOHHOW KHCIOTHI B
pesyiabprate  anbIONIbHOTO  mpucoenuHeHus. lIpencraBieHne O  CTPOSHUM  b-JTaKTaMHBIX
AHTHOHMOTHKOB.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIIbI

[IpakTrnueckoe 3ananue

TecToBbIN KOHTPOJIb

Tema 2.2. ['emepoghynkyuonanbHvle coeOuHeHUus (AMUHOCRUPMbL, 2UOPOKCU- AMUHOKUCIOMDbI,
OKCOKUCTOMbL)
(Jlekyuonnwvie 3ansamus - 1u.; [Ilpakmuyeckue 3anamusi - 34.)

[erepodyHKIIMOHAIBHOCTS  (AMHUHOCIIHUPTBI, AMHHOKHCIOTBI, KETOKHUCJIOTBI): aMUHOCHHPTHI:
STaHOJAMHH, XOJIMH, alETWIXOIUH. AMUHO(EHONb: A0haMuH, HOPAJIpPEHAIUH, aJpEeHaJUH.
[TonsiTie © OWOJIOTMYECKOW POMU HITHX COCAMHCHUH H WX NPOU3BOAHBIX. [HWApPOKCH- U
aMUHOKHCIIOTHL. OCOOCHHOCTH TPOSIBICHUS KHCIOTHO-OCHOBHBIX CBOWUCTB (am@onuThl). OCHOBBI
cTepeon3oMepuH reTepodyHKIIMOHATBHBIX coeAMHeHNN. Peakiny nukinu3annu. JIakToHBI, JTaKTaMbl,
ux ruaponus. Peakuuu s3nuMuHupOBaHus b-ruIpokcH U b-aMUHOKHUCIIOT.

Anbpaeruio- U KETOHOKHUCIOTHI:  TJIMOKCWIJIOBAasi,  MHUPOBHHOTpAIHasl,  aleTOyKCyCHas,
IIaBEJIEBOYKCYCHas, a-OKcornyTapoBas. Peaknuu nekapOOKCHIMPOBAaHUS b-KETOHOKHUCIOT U
OKHCJIUTEIHHOTO 1IeKapOOKCUIIMPOBAHUS a-KETOHOKHUCIOT. KeTo-eHobHas TayToMepusl.
I'erepodyHKLIMOHAIbHBIE TPOU3BOAHBIE OEH30JILBHOTO psAa KaK JIeKapCTBEHHBIE CpPENCTBa
(canuimioBas, aMMHOOEH30MHAs, CyTh(aHUIOBasT KUCIOTHI U UX MPOU3BOIHBIC).

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIICHOYHBIE MaTEPHAITBI
BrinonHenne MHAMBUAYAIBHOTO 3aJaHUS

TecToBbIN KOHTPOJIb

Tema 2.3. Buonocuuecku sasxcuvie apomamuyeckue u 2emepoyukiuyecKue coeOuHenus
(IIpaxmuueckue 3auamusi - 3u.; Camocmosmenvnas paboma - 64.)
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buonornueckn BakKHBIE apOMATUYECKHE M TETEPOIUKIMYECKHE COCTUHEHHS. ApoMarudecKue
CBOICTBa Kak (haKTOp TEPMOAMHAMUYECKOW YCTOMUMBOCTH. BakHelmne CTPyKTypbl, ColepKaliie
apOMaTUYECKUN M TETePOIMKIMYECKHA (PparMeHT: MPOM3BOIHBIC MUPPOJIA, MHJONA, WUMHUIA30Ia,
THA30JIa, MHpa30iia, NHUPUAWHA, HM30HUKOTUHOBOW  KHCJIOTBL, MHPUMUAWHA, IypHHA.
JlakTuM-NakTaMHasi TayTOMEPUsSI THAPOKCHIIPOU3BOIHBIX MUPUMHIAHOBOTO U ITYPHHOBOTO PSJIOB.
MeTunupoBaHHbIE TPOM3BOAHBIE KCaHTHHA (KodeuH, TeodwuiuH, TeoOpomuH). [loHATHS O
CTPOSHUU B OMOJOTUIECKON posind (HOIMEBOI KUCIOTHI, OMOTHHA, THAMHHA, ATKAIOUIOB.

BHueaynuropHas KOHTakTHas paboTa

dopma yueOHOI Bun pabotst Coneprxanue Yacsl
NeSITeIbBHOCTH

[IpakTuueckue Pemenne Pemienue 3amay, pemieHne TeCToB 3
3aHSATUS CUTYaIlMOHHBIX 3a]1a4

Buner camocrosTensHON pabOThl CTYEHTOB (00YJarOIIMXCsl)

Bua paboter Coneprxanue Yacsl
[Touck u 0630p ITUTEpaTypHl U 3anoaHUTh TaONHUIy MO TeTEPOIMKIIAM, 4
B.HGKTpOHHI:IX NCTOYHHUKOB I/IH(i)OpMaI_II/II/I I/ICHOJ'IB3y$I paSHHqHBIe NCTOYHUKHU

10 I/IHIII/IBI/II[yaJIBHO SaHaHHOﬁ TEMC I/IH(bOpMaI_[I/II/I I10 TCMC

Pernienne cuTyalimoHHBIX 3a)1a4, [TyTu mpeBpamnieHus: OMOJIOTHYECKH aKTUBHBIX 2
pEIICHNE TECTOBBIX 3aJIaHUH BEILIECTB

Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

BrinonHenne MHAMBUAYAIBHOTO 3aJaHUS

TecToBbIN KOHTPOJIb

Tema 2.4. Baoicnetiuue a-amMuHoKuciomsl, nenmuovl, Oenxu. Jlabopamopuas padoma N8
«Xumuueckue memoowvl 0OHAPYIHCEHUSL AMUHOKUCTIOM U OENKO8»
(Jlekyuonnwie 3ansimus - 2u.; IIlpakmuyeckue 3anamusi - 34.)

Baxmwneiimme a-aMUHOKHCIOTHI, mentuabl, Oenku: Crpoenue. Homenknarypa. Knaccudukarms
a-aMUHOKHUCJIOT TI0 XMMHUYECKOM IIPUPOAE PAJMKANIA U COACPKALIUXCA B HEM 3aMECTUTEIEH; I10
KHCIIOTHO-OCHOBHBIM cBoiicTBaM. Ctepeonsomepusi. KucioTHo-ocHOBHBIE cBoiicTBa. bumnonspHas
CTpYKTypa. XHMHUYECKHE CBOMCTBA a-aMHHOKHCIIOT KaK TeTepO(yHKIIMOHAIBHBIX COCAMHEHUI.
buonornyecku BaxkHbIE pPEAKUMH aMUHOKMCIIOT: JI€3aMUHUPOBAHUE, T'UIPOKCUINPOBAHUE.
ITentuaer. Homenkiarypa

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrueckoe 3ananue

TecToBbIl KOHTPOJIb

Tema 2.5. Yenesoowl. Monoswl, 6uoswi, nonucaxapuowl. Jlabopamopuas paboma Ne9 «Kauecmeernnvie
peaxkyuu Ha y2nesoobl U Ux QYHKYUOHATbHbIE 2PYNNbLY
(Jlekyuonnwvie 3ansamus - 2u.; [Ipakmuyeckue 3anamusi - 34.)
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VYreBogsl. MOHO3BI W OMO3BL: BaXHEWIIME MOHO-U- JUCAXapuibl, HMX KJIaCCU(PHUKAIINA.
Crepeonsomepusi: D- u L-crepeoxumuueckue psizibl, MOHATHE 00 >HAHTHOMEpax, SMUMepax H
nuactepeoMepax. OTKpbIThIE (JIMHEHHBIE) M MUKIMYeCKUue (POpMBI MOHCAXapHUIOB: a- U b-aHOMEpHI.
[Mukno-okcoraytomepusi. Kondopmanus nmupano3Hsix GopMm MoHocaxapuaoB. CTtpoeHue Hanbonee
BAXHBIX TeEHTO3 (pubo3a, Kcuio3a); Tekco3 (INIOKO3a, MaHHO3a, Tajakro3a, (pykrosa);
Ne30KcucaxapoB (2-mae30kcupr003a); aMuHOCaxapoB (TIIFOKO3aMUH, MaHHO3aMUH, TaJTaKTO3aMUH).
XUMHUUYECKHE CBOMCTBa MOHOCAXapHJOB: HYKICO(UIbHOE 3aMEIleHHEe Y aHOMEPHOIo IIEHTpa B
muknyeckux popmax (O- u N-HMKO3UIBI), TUAPOIU3 TIIMKO3UIOB, OKHCICHHE U BOCCTAHOBJICHHE
aJIbJI03, PEaKUUU CIUPTOBBIX Tpymm. OOpa3oBaHKHE BOCCTAaHABIUBAIOIIMX (Malbro3a, LeJI00Ho03a,
JIAKTO3a) U HEBOCCTAHABIIMBAIOIINX (Caxapo3a, Tperajio3a) Jucaxapuios.

I'omononucaxapuael (amMuiio3a, aMHUIIONEKTHH, DIIIMKOTEH, JEKCTpaHbl, IMEKTHHBI, LEUII0I03) U
rereponoyiucaxapuiibl  (XOHIPOUTUHBI, THAalypOHOBasg  Kuciora, remnapuH). CrpoeHue,
Ouonoruueckas poib.

Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3agaHuc

TecToBbIN KOHTPOJIb

Tema 2.6. Bvicwue owcupuvie kuciomel. Ilpocmvle u crodxchvle aunuovl. Ilonsmus o
C80000HO-PAOUKANLHOM OKUCTEHUU TUNUOO08 OUOTOSUYECKUX MEMOPAH.

(Jlekyuonnwvie 3ansimus - 2u.; IIlpakmuyeckue 3anamusi - 34.)

Jlunuaer: knaccuduKanus, CTPyKTypa, XUMUYECKHUE CBOWCTBA, Omoiorudeckas poisb. [IpupomHbie
BBICIIME JKUpPHBIE KHUCIOTHI cemeiicTBa "omera-3" u '"omera-6" psgoB. IlpencraBnenus o
CBOOOTHO-PAIMKAIEHOM OKUCIICHUH JTUHIOB OHOJIOTHYECKIX MEMOpaH.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIIbI
BeInonHenne nHAMBUYaTIbHOTO 33 JaHUS

TecToBbIN KOHTPOJIb

Tema 2.7. Hykneunoguvie kuciomsl. buonozuuecku 8asxcHvie HyK1eomuovl
(Jlekyuonnwvie 3ansamus - 2u.; [Ipakmuyeckue 3anamusi - 34.)

HyxnenHoBbIE KHCIOTHI: MUPUMHUJIUHOBBIC U MyPHUHOBBIE OCHOBaHMs. OOpa3oBaHUE HYKIICO3HUIOB U
HYKJICOTHIOB. [IpUHIUIIBI TOCTPOCHUS HAa3BaHWN PUOOHYKJICUHOBBIX U JI€30KCHPUOOHYKICMHOBBIX
KUCJIOT. [MAponu3 HYKIEMHOBBIX KHUCJIOT. [IpUHIMI KOMIUIEMEHTAapHOCTH HYKJIEMHOBBIX
ocHoBaHui. [TonsTue o Bropuunoii crpykrype JJHK.

buonornueckn BaxkHbie MOHO M AuHYKIeoTUAbl: AT®, ntAM®, ul'M®, HAJ/[+, ®MH, DA/,
JlexapcTBEeHHBIE Cpe/ICTBA HA OCHOBE MOAU(DHUIIMPOBAHHBIX HYKIEHHOBBIX OCHOBaHUH ((TOpyparu,
MepKanTonypuH). M3mMeHeHue CTPYKTypbl HYKIEHMHOBBIX KHUCIOT TOJ JEUCTBHEM XUMHUYECKHUX
BEIIECTB (MHOTOSIEPHBIX YITIEBOAOPOIOB, (hopMabaeTHAa, A30THCTON KUCIIOTHI).

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

KonTponbhas pabota

TecToBbIN KOHTPOJIb

Pazoen 3. Mooynvnasa eounuya 1.3. Du3uko-xumus nOBEPXHOCMHBLIX AGTEHUN U OUCHEPCHBIX
cucmem

(Vlekyuonnwvte 3anamun - 24.; Ilpakmuueckue 3anamusa - 9u.; Camocmoamenvnasa paboma -
12y,)

Tema 3.1. Qusuxo-xumusi NOBEPXHOCMHLIX SAGNEHUN 6 QOYHKYUOHUPOBAHUU HCUBLIX CUCTIEM.
Jlabopamopnas paboma Nel() «Adcopoyuonnsie npoyeccol»
(Jlexyuonnvie 3anamus - 1u.; Ipaxmuueckue 3anamus - 3u.; Camocmosmenvras paboma - 34.)
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@U3NKO-XMMHS TIOBEPXHOCTHBIX SIBICHHI: aJCOPOIIMOHHBIE pPABHOBECHUS M TIPOIECCHl Ha
NOABIKHBIX TpaHumax pasznena ¢as3. IloBepxHocTHas »Heprus [mOOca M TOBEPXHOCTHOE
HaTshkeHue. AgcopOuumsi.  YpaBHeHue [u60ca. IloBEpXHOCTHO-aKTHBHBIE M IOBEPXHOCTHO
HEaKTHBHbBIC BeIIECTBA. VI3MEHEHHE MOBEPXHOCTHOM aKTUBHOCTH B TOMOJIOTHYECKHX psgax
(mpaBuno TpayOe). M3orepma ancopOruu. OpueHTanus MOJEKydl B IOBEPXHOCTHOM CJIO€ H
CTpykTypa OuomemOpan. Crpoenue wwuneuibl. MuremnoodpazoBanue B pacTBopax [IAB.
JIumocoMsl, UX IPUMEHEHNE B MEHUIIMHE.

Buner camocrosTensHON paboThl CTYEHTOB (00YYarOIIMXCsl)

Bunx paboter Coneprxanue Yacsl
Pemenue cuTyallMOHHBIX 3a7a4, 3anaun Ha pacuéT PU3MKO-XMMHUYECKUX 3
pEelIeHre TECTOBBIX 3a/laHui napaMeTpoB, XapaKTePUIYIOIINUX

HOBerHOCTHBIC SABJICHUS Ha FpaHI/IHe pa3I[eHa

da3

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OIICHOUHBIE MaTepUaIbI

[IpakTrueckoe 3aganue

TecToBbIl KOHTPOJIb

Tema 3.2. Dusuxo-xumusi OUCHEPCHLIX cucmem 6 (OYVHKYUOHUPOBAHUU IHCUBLIX — CUCTNEM.
Jlabopamopnas paboma Nell «Ceoticmea KonIOUOHBIX pACMBOPO8»
(Jlekyuonnvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 3u.; Camocmosmenvrasn paboma - 34.)

OU3NKO-XUMHSI TUCIIEPCHBIX CUCTEM: aJCOPOLIMOHHBIE PABHOBECHSI HAa HEMOABIMXKHBIX TI'paHUIAX
pasnena da3. YpaBuenue JIsurmiopa. 3aBUCUMOCTb BETUYHMHBI a1COPOLIUMHU OT Pa3iINYHbIX (DAKTOPOB.
[IpaBuiio BelpaBHUBaHUS NOJISIPHOCTEH. SIBNeHUs agcopOuuy B OMOIOTHH U MEAUIIMHE.
Krnaccudukanus nucnepcHbIX cucteM (MO arperaTHOMY COCTOSIHUIO, CTENEHH AUCIIEPCHOCTH).
[Tonydyenue, cBOWCTBA W OYMCTKA KOJUIOMJHBIX PAaCTBOPOB. OJNEKTPOKMHETUYECKHUE CBOMCTBA:
anekTpodopes, 3aekTpoocMoc. [IpUHIUIBI yCTOMYMBOCTH KOJUIOMIHBIX PacTBOPOB. SBieHus
koaryisiiuu. [lopor koarymsimuu. IlpaBuno Ilyneue-I'apau. Komtomagnast 3ammra ¥ nenTU3amus.
[Tpumenenune [TAB B Mmenunune.

Bupl camocTosiTenbHON pabOThI CTYICHTOB (00YYaIONTUXCsl)

Bun pabotst Coneprxanue Yacsl

Pemienune cutyaninoHHbBIX 337124, CtpoeHue KOJTTIOUIHON YacTHUIIbI, 3
pElIeHNE TECTOBBIX 3aJIaHHI

Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aaHuc

TecToBbIN KOHTPOJIb

Tema 3.3. 3auem
(IIpaxmuueckue 3auamusi - 3u.; Camocmosmenvnas paboma - 64.)

3auer
Buner camocrosTensHON pabOThl CTYEHTOB (00YYarOIIMXCsl)
Bux paboter Coneprxanue Yacel
[TonroroBka k sk3amMeHy B COOTBETCTBHUH |[loBTOpeHME MaTepuaia u CiocOOOB pPeIIeHuUs 6
C TIepeYHEM BOTIPOCOB CUTYAIIMOHHBIX 337a9y

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

TecToBbBIN KOHTPOJIb
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6. Pexomenayemblie o0pa3oBaTesibHbIe TEXHOJIOTHU

B mpouecce ocBoeHHMS NUCHUIUIMHBI «XHUMHS» HCIONB3YIOTCA CleIylolue o0pa3oBaTeibHbIe
TEXHOJIOTMM: JIEKIIUH, MPaKTUYECKHE 3aHATHUS, CaMOCTOsITelIbHas paboTa CTYIEHTOB (pelleHue
TUTIOBBIX CUTYAIMOHHBIX 3aJa4, MOUCK M MOAOOp HAy4dyHOM JHUTEepaTyphl, Kacarouiics 3aJaHHON
TeMbl, Harucanue pedeparoB (3cce), opopmiaeHHE MyIbTUMEINHHBIX Mpe3eHTanuii). [I[puMensroTcs
cienyromue BUIBI M GOpMBI  pabOTBI: coOeceoBaHWE, KOMITBIOTEPHOE TECTUPOBAHUE,
MIPOrpaMMHUPOBAHHBIN KOHTPOb. Ha nmpakTudyeckux 3aHATUSAX Hanboliee BaXKHBIMU MPEICTABISIOTCS
pelieHre U O00CyXJIEeHHE XUMHYECKHX 3a7ad MEAUIMHCKOM HalpaBIeHHOCTH, B3aUMOCBA3b
XUMHUYECKMX CBOMCTB M poid OWOHEOPraHWYECKUX U OHMOOPraHMYEeCKUX COEIUHEHU,
MO3BOJISIONIME pealiu30BaTh OCBOCHHME 3asBICHHbIX KkommereHUuuid. [llupoko wucmonb3yores
aKTUBHBIE M HMHTEPAKTUBHBIE (OPMBI IMPOBEACHUS MNPAKTHUYECKOTO 3aHATHs: padoTa B MalbIX
rpynnax, mpoOJeMHO-CUTYallMOHHBIN aHalIU3 MOMCKA ONTHUMAJbHBIX CXEM MOJYyYeHUS KOHEYHOTO
MpOAYKTa, TpynnoBble auckyccuu. IIpenmomaBarenn mnpu paboTe cO CTyIEHTaMU HPUMEHSIOT
BHJICO3AMHUCH JTAOOPATOPHBIX PabOT.

BueaynuropHass KOHTakTHasi paboTa BKJIIOYACT: JIEKIMH C MCIOIb30BAHUEM JHCTAHIIMOHHBIX
WH()OPMAITMOHHBIX M TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHH (BeOWHAp-JICKIUsS, BHUICO-pa3zoop
CUTYallMOHHBIX 3a/a4y, MYJAbTUMEIUIHAs Tpe3eHTauus), BHUIAEO JlaboparopHble paboThl C
pa3MeleHneM Ha oOpa3oBaTeNbHBIX MIaThopmax, B ToM uucie miatdpopme Moodle B mokambHOM
cetn Tromenckoro I'MYVY (https://eos.tyumsmu.ru/). KoHTponas ocBoeHHs ydeOHOro Marepuaia
OCYUIECTBIIIETCA MpENojAaBaTeieM B BHJE TECTOB, B TOM YHCJIE C HCIOJIb30BAaHHUEM CHCTEMBI
NIEKTPOHHOM oOpazoBatenbHOM cpeabl TromeHckoro I'MY (https://eos.tyumsmu.ru/).

Jnst peanuzanuu oOpa3oBaTENbHBIX MPOTPAaMM B paMKax MeTofa e-learning OTKPBIT AOCTYI K
y4eOHO-METOJJMYECKUM MaTrepuajaM B 3JEKTPOHHOW CHCTeME MOAACPKKU JUCTaHIMOHHOTO
ob0yuenus (30C). CTyaeHThl UMEIOT JOCTYI K Y4eOHO-METOINYeCKUM MaTepuaiaMm Kadenpsl. s
BBITIOJTHEHUSI KOHTPOJIBHBIX 3a/JaHUN, MOATOTOBKHU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHUSM,
MOMCKa HEOOXoauMO WH(OOpPMAIIMK IITUPOKO HCIOJB3YIOTCS BO3MOXXHOCTH TJIO0AIBHOM CeTH
HNuTtepHer.

7. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYecKoe odecneyeHue U CIUTIIUHbI
7.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnognas numepamypa

1. TroxaBkuHa, H.A. buooprannueckas xumus: yueonuk / H.A. TiokaBkuna, }0.U. baykos, C.O.
3ypabsiH. - MockBa: [DOTAP-Menua, 2024. - 416 c. - 978-5-9704-8434-0. - Tekct: 2IeKTPOHHBIN. //
Geotar: [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785970484340.html (mara
obpamienust: 25.04.2024). - Pexxum noctymna: o HOANUCKE

2. XonuuH, A.B. O6mas xumus: yueOHuk / A.B. XKomaun. - MockBa: [DOTAP-Menua, 2014. -
400 c. - ISBN 978-5-9704-2956-3. - Tekct: osnekrponnbii. // Geotar: [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html (nmara oOpamenus: 25.04.2024). -
PexxuM noctymna: 1o noanucke

Lononnumenvnas tumepamypa

1. TrooxaBkuna, H.A. buoopranumueckass XuMHs: PYKOBOJACTBO K IPAKTHUECKHM 3aHATHUAM:
yueOHoe mocodbue / H.A. TrokaBkmnHa. - MockBa: 'DOTAP-Menua, 2017. - 168 c. - ISBN
978-5-9704-4209-8. - Tekcr: AIIEKTPOHHBIN. // Geotar: [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098 . html (nmara oOpamenus: 25.04.2024). -
PexxuM noctymna: 1o noamucke

TTonrorosneno B cucteme 1C:Yuusepcurer (000002016) Crpanuria 16 u3 18



2. TlomkoB, B.A. OO6mas xumus: yueOHuk / B.A. IlomkoB, C.A. Ily3akoB. - Mocksa:
I'S0TAP-Menua, 2010. - 976 c. - ISBN 978-5-9704-1570-2. - Tekct: snmekrponHslii. // Geotar:
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970415702.html (mara oOpamieHus:
25.04.2024). - PexxuM nocTyma: 1mno noJrnucKe

3. IlonkoB, B.A. O6mas xumus. buodusuyeckas xumus. XuMmusi OMOTEHHBIX 3JIEMEHTOB:
y4eOHMK a1 By30B: yueOHHMK ansi By3oB / B.A. Ilomkos, HO. A. Epmos, A.C. bepnsaun; B. A.
[Tonkos, 0. A. Epmos, A. C. bepnsug ; pen. 0. A. Epmios. - 9-e uza. - Mocksa: FOpaiit, 2015. -
560 - 978-5-9916-1667-6. - TekcT: HENOCPEACTBEHHBI.

4. Epmos, FO.A. OcHOBBl MOJEKYIsIpHOH auarHocTuku. Metabomomuka: ydeOHuK / FO.A.
EpwoB. - MockBa: I'DOTAP-Menna, 2016. - 336 c. - ISBN 978-5-9704-3723-0. - Tekcrt:
AJIEKTPOHHBIN. // Geotar: [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437230.html (nmara oOpamenus: 25.04.2024). -
PexxuM noctymna: 1o noanucke

7.2. llpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
1. https://www.studentlibrary.ru/ - 5b5C "KOHCVYJIbTAHT CTYIEHTA"

Pecypcor « Unmeprnem»
1. https://www.elibrary.ru/ - Hayunas snekrponnas 6ubnnoreka eLIBRARY.RU
2. www.femb.ru - @enepanbHas IeKTpoHHAS MeAUIIMHCKas onomuoteka (POMB)

7.3. IIporpammHoe obecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Jnst peanmzanmu  00pa3oBaTEIbHBIX POTPAMM OTKPBIT JOCTYyI K Y4eOHO-METOIUYECKUM
MaTepraiaM B CHUCTEME MOMJIEPKKU AucTaHImoHHOTo o0yueHus — 90C Moodle. CTyneHThl UMEIOT
JOCTYII K Yy4eOHO-METOIUYECKUM MarepuanaM kadenp. /s BBIMOMHEHUS KOHTPOJIBHBIX 3a/IaHHM,
MOJTOTOBKH K TPAKTUYCCKHUM M CEMUHAPCKUM 3aHSATHSAM, IOMCKAa HEOOXOAMMOW HH(pOpMaluu
ITUPOKO MCTIOIB3YIOTCS BO3MOXKHOCTH TII00aIbHOM ceTu MHTepHeT.

CrynenTsl 00ydYarOTCSi C  HCIOJIB30BAHUEM JJICKTPOHHBIX  PEMO3UTOPHUEB:  TPEMOAaBaTeNIn
JEMOHCTPHUPYIOT CTyACHTaM OOydYaroniue M JIEMOHCTPAIIMOHHBIE BHICO(UIBMBI, MPEIOCTABISIOT
CCBUIKM Ha WH(MOPMAIIMOHHBIA Marepual B ceTH VHTepHET, NeMOHCTPUPYIOT PE3yJbTaThl CBOMX
Hay4YHBIX pa3pa0d0TOK, HAYYHBIX KOH(PEPECHITH.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

. CO0 3KL Pycckuit Moodle;

. AnTHnnaruar;

. AHTHBHUpYCHOE porpamMMmHoe obecrnieuenne Kaspersky Endpoint Security ayis OusHeca;
. ITporpamMmusIiil npoaykt «1C: Yausepcutet [IPOD»;

. MS Office Professional Plus, Bepcus 2010,;

. MS Office Standard, Bepcus 2013;

. MS Windows Professional, Bepcust XP;

. MSS Windows Professional, Bepcus 7;

. MS Windows Professional, Bepcus §;

10. MS Windows Professional, Bepcus 10;

11. TIporpammusiii mpoaykT «1C: Ynpasienue ydeOHbIM IEHTPOMY;

12. MS Office Professional Plus, Bepcus 2013,;

13. MS Windows Remote Desktop Services - Device CAL, Bepcus 2012;
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14. MS Windows Server - Device CAL, Bepcus 2012;

15. MS Windows Server Standard, Bepcus 2012;

16. MS Exchange Server Standard, Bepcus 2013;

17. MS Exchange Server Standard CAL - Device CAL, Bepcus 2013;

18. Kaspersky Security muis BuptyanbpHbIX cpen, Server Russian Edition;

19. MS Windows Server Standard - Device CAL, Bepcus 2013 R2;

20. MS SQL Server Standard Core, Bepcus 2016;

21. System Center Configuration Manager Client ML, Bepcus 16.06;

22. TIporpamma quis 9BM Statistica Ultimate Academic 13 cereBas Ha 5 monb3oBarenei ;
23. 1C:JloxymMmeHTOOOOPOT rOCYIapCTBEHHOTO YUPEKACHUS 8.;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

1. Cucrema «Koncynsrantllimocy;
7.4. CnienuaJjibHbIe OMEILEHUs, 1a00PaTOPHH U J1a00paTopHOe 000py10oBaHUe

VYHuBepcuTeT pacrojiaraeéT Ha IpaBe COOCTBEHHOCTH M HMHOM 3aKOHHOM OCHOBaHUU
MaTepHaIbHO-TEXHUYECKOW 0a30i M1l obecrieueHuss o0pa3oBaTeIbHON JIEATEIbHOCTH (TTOMEIICHHS
u obopynosanue) mis peanuzanuu OIIOIT BO cnenmanurera/Hanpasienust oaroToBky mo bioky 1
«Iuctmmmuabl  (Moxynu)», brmoky 2 «lIpaktukw» (B YacTH y4eOHBIX MpakTUK) W bioky 3
«l'ocymapcTBeHHas HTOrOBask aTTECTALMSD B COOTBETCTBUH C YU€OHBIM IIIIAHOM.
MarepuanbHo-TeXHUYECKass 0a3a COOTBETCTBYET [EHCTBYIOIIMM MPOTHBOIOKAPHBIM MpaBUIAM H
HOpMaMm, oOOecrleyuBaeT TMPOBEJEHUE BCEX BUIOB YYEOHBIX 3aHATUH, MPAKTUYECKOH U
Hay4YHO-HCCIICIOBATEIILCKON pabOT 00yUaromuxcsi, MPeayCMOTPEHHBIX PAO0OYHM YUEOHBIM TIJIAHOM.

VY4eOHble ayTuTOpun

VYueOnast komHata Ned (YuaKNe3-1-69)
Jocka aynuropHas - 1 wrt.
KOMITBIOTEP B KOMIUIEKTE - 1 IIT.
[Tapra - 17 wr.

[Ipoexrop - 1 mt.

Cron npenonasarens - 1 mr.
Cryn npenogasarens - 1 mr.
Cryn yuennueckui - 50 mwr.
TyM0a KOMIbIOTepHas - | IIT.
9KpaH HaCTEHHBIN - | 1IT.
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