(enepajbHOE rocy1apcTBEHHOE
Oro1:KeTHOE 00pa3oBaTe/bHOE YUpeKIeHne BbICIIero 00pa3oBaHus
«TromeHcKuUil rocyIapcTBeHHbIN MeIMIIUHCKUI YHUBEPCUTET»
MunucrepcrBa 3apaBooxpanenus Poccuiickoit @enepannu
(®I'bOY BO Twmenckuii 'MY Munsapasa Poccun)
I/IHCTI/ITYT CTOMAaTOJIOTHUH

Kadenpa xumuu u Gpapmakoraosuu

YTBEPXJIEHO:
( ) [TpopeKTop Mo yu4eOGHO-METOTNIECKOH
OOKYMEHT NOANMnMCAH pabore
QNEKTPOHHOW NOANNCBLIO Bacwuinbkosa T.H.
17 mas 2023 1.
CepTudumkar:
OOE4428AABE27FBDE96E60700148905C02 N3MeHenus u JIOTIOJIHEHUS
Bnapeneu: BacunbkoBa TaTtbsiHa HukonaesHa
Dencteutenen: ¢ 29.05.2024 no 22.08.2025 YTBEPX(HEHO:
[TpopekTop mo yueOHO-METOANYECKOM
. J pabote

BacwuiabpkoBa T.H.
15 mag 2024 .

PABOYA ST [TPOTPAMMA JUCLIUTUIMHBI (MO YJIS)

b1.0.06 XUMUSA

Coemnanpaocth: 31.05.03 Cromarosorus

®opmbl 00yUYeHHS: OYHAS

KBanuduxanus (creneHsb) BeITyCKHUKA: Bpau-cromarosnor

I'on HaGopa: 2023
Cpok nonydeHwust 00pa3oBaHusI: 5 ner
O0BeM: B 3aUE€THBIX €IUHUIIAX: 3 3.€.

B akageMuueckux yacax: 108 ak.4.

Kypc: 1 Cemectpsi: 1

Paznensr (momgymm): 3

3auer: 1 cemectp

JlexknmoHHubIe 3auaTus: 21 4.
[IpakTnueckue 3ansarus: 51 4.
CamocrositenpHas pabora: 36 .

r. Tromens, 2024

TTonrorosneno B cucteme 1C:Yuusepcurer (000000814) Crpanuna 1 u3z 17



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

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

JlonieHT Kadeapsl XUMUHN U (PapMaKOrHO3UH, KaHIH AT
XUMUYECKUX HaykK, noueHT Jlaproxuna E.H.

ITpodeccop kadenapsr xumuu 1 papMakorHO3UH, TOKTOP
XMMUYECKUX Hayk, mpogeccop Cropoxok H.M.

Penensenrnl:
[TerpoB A.1O,, n.dapm.H., mpodeccop, 3aBeayromuid kadeapoit papmanuu u xumuu ®I'BOY BO
YI'MY Munsapasa Poccun

ToGonkuua B.A., x.¢papM.H., goneHt, AoueHT kadeapsr Gpapmanuu OI'BOY BO Tiomenckuit IMY
Munsapasa Poccun

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no cneunansaoctr 31.05.03 Cromarosnorus, yTBepkKIeHHOTo nprukazoM MunoOpHayku Poccun
or 12.08.2020 Ne984, c yderoM TpPYAOBBIX (QYHKIMH MpO(ECcCHOHANBHBIX CTaHIApTOB:
"Bpau-cTomarosnor", yrBepxkaeH npukazom Munrpyna Poccun ot 10.05.2016 Ne 227h.

CornacoBaHue U yTBepkKACHHE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTIO0 (TIpu HATMYWN)
opras
1 |Kadenpa xumuu | 3aBemyrommii KoGenesa T.A. Paccmorpeno | 07.04.2023, Ne
u kadenpoii, 10
(hapMaKOTHO3UH | PYKOBOAUTENb
noapa3ieseHus,
peanu3yomero
OIl
2 | Metoauueckuii | [Ipeacenarenn Kopneesa M.B. CornacoBano |28.04.2023, Ne 4
COBET I10 METOAMYECKOTO
CHEIMAIBEHOCTH coBeTa
31.05.03
Cromarosnorust
3 WHucTutyT Jupekrop bparun A.B. CornacoBaHo 17.05.2023
CTOMATOJIOTHH
4 | Uenrpaneubiit | [lpeacenarens Bacunbkosa T.H. CornacoBano |17.05.2023, Ne 9
KOOPJIUHALMOHH LHKMC
BIN
METOANYECKUI
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
TpeOOBaHUAMHU TNPO(PECCHOHATBLHOIO cTaHAapTa «Bpad-cToMaTonor», yTBEpKIEHHOTO NPUKA30M
MunuctepcTBa Tpyaa U conranbHoi 3amuTel Poccuiickoit ®@enepaunu Ne 2271 ot 10.05. 2016 .

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBI:

- 3HaTb OCHOBHBIE XHMHUYECKHE TEPMHHBI, 3aKOHbI M SIBICHUS IS OCYIIECTBJICHMS aHau3a
MPOOJIEMHBIX CHUTyallMid MEIUKO-OMOIOTHYECKON HAMpaBICHHOCTH C NPUMEHEHHEM CHCTEMHOTO
MOJIX0/1a, UCTIOJIb3YSl I0CTOBEPHBIE JaHHbIE M HAJIC)KHbIE HICTOUHUKU WH(OpMAIUY;

- YMETb COAEePKATEIbHO arpyMEHTHPOBATh BO3MOXKHBIE PELICHUS MTPOOIEMHOM CUTYaIlMK Ha OCHOBE
CUCTEMHOI'0 ¥ MEXKIUCLMUILUIMHAPHOTO MOAXOI0B;

- BJIAJIETh aJITOPUTMOM pEILEeHHs TPOOJIEMHOM CUTYAIH C YIETOM HEOOXOIUMBIX PECYPCOB;

- 3HaTh  pa3IMYHBICE  MaTEeMaTHYEeCKHE  METOIbl  PEIICHUS  CHUTYaIlMOHHBIX  3ajad
MEIUKO-OHOJIOTMYeCKON HaIlPaBICHHOCTH;

- yMeTh OIICHMBAaTh JIOCTOBEPHOCTh HWH(OpPMAlMM HA OCHOBE 3HAHUH  OCHOBHBIX
(U3UKO-XUMUYECKUX 3aKOHOB, COTIOCTABJIAS Pa3IMuyHble HCTOYHUKHU, OCYLIECTBIIATH BBIOOp criocoba
MpecTaBlIeHNus HH(OPMaIIMK B COOTBETCTBHUH € 3aJlauaMu po(deCcCHOHAIBHOM 1eATeNbHOCTH;

- BHaJeTh 0a30BBIMH TEXHOJOTHUSAMHU IIOMCKAa M IpeoOpa3oBaHus MHPOPMAIMH XUMHUYECKON
HalpaBJICHHOCTH, B TOM 4YHCI€ M B CEeTH VIHTEpHET, C YYeTOM OCHOBHBIX TpeOOBaHUI
MH(POPMALMOHHON O€30MTaCHOCTH [T PELICHHS 334 MEAMKO-OMOIOTUYEeCKOI HalpaBICHHOCTH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

VYK-1 Cnoco0eH oOCymecTBIATh KPUTHUECKUH aHanu3 NpoOJIEMHBIX CHTyalluidi Ha OCHOBE
CHCTEMHOTO TT0/IX0/1a, BEIPAOATHIBAaTh CTPATETUIO ICHCTBHIMA

VYK-1.1 Anamu3upyer mpoOIEeMHYIO CUTYallUI0 KaK CHCTEMY, BBISBISIS €€ COCTAaBISIONINE U
CBSI3U MEX1y HUMH

3nams:

VK-1.1/383 MeTonb! aHanu3a U CHHTE3a HHPOPMAITUN

VYK-1.1/384 0CHOBBI COBPEMEHHBIX TEXHOJOTUH cOOpa, 0OpabOTKM M TNpeCTaBICHHS
UHPOpMAITIH

Ymemo:

VK-1.1/¥YM3 ananu3upoBaTh pe3yabTaThl MOJYYEHHBIX TaHHBIX TPH OCYIIECTBICHUH
npodeccuoHaNbHOM 1eATeIbHOCTH

Bnaoemw:
VK-1.1/HBS HaBbIKaMH MPAKTUYECKOTO aHAJIN3A PA3ITUYHOTO POJIA CYKICHUN

VYK-1.1/HB6 crnocoOHOCTBIO K OOOOIIEHUIO, aHAN3Y, BOCIPHUATHIO IIEIN U IyTel eé
JOCTHKCHUS

VYK-1.2 Onmnpenensier npoOenbl B “HPOpMAIUA, HEOOXOIUMON IJisi PEIICHUs MPOOIeMHOM
CUTYyalluH, U IPOCKTHPYET MPOIECCHI TT0 X YCTPAHCHHIO

3nams:
VK-1.2/313 meTons! aHaM3a U CUHTE3a HH(OpMAIUU
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VYK-1.2/384 0CHOBBI COBPEMEHHBIX TEXHOJOTUH cOOpa, 0OpabOTKM M TNpeCTaBICHHS
UHPOpMAITIH
Ymems:

VK-1.2/¥M3 ananu3upoBaTh pe3yabTaThl IMOJYYEHHBIX TaHHBIX TPH OCYIIECTBICHUH
npodeccuoOHaNbHOM 1eATeIbHOCTH

Braoems:

VK-1.2/HBl  HaBeikamMu cOopa, o00paboTku ©  aHanu3a UHPOpPMAIMK B
npodecCHOHATLHON AEATEIbHOCTH

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

3nams:

VK-1.3/363 MeTonb! aHanu3a U CHHTE3a HHPOpMAITUN

VYK-1.3/384 OCHOBBI COBPEMEHHBIX TEXHOJOTUH cOOpa, 0OpabOTKM M TNpeCTaBICHHS
UHPOpMAITIH

Ymemo:

VK-1.3/¥YM3 ananu3upoBaTh pe3yabTaThl IMOJYYEHHBIX TaHHBIX TPH OCYIIECTBICHUH
npodeccuoHaNbHOM 1eATeIbHOCTH

Braoems:

VK-1.3/HBl HaBeikamu cOopa, o00paboTku ©  aHanu3a HUHPOpPMAIUK B
npodecCHOHATLHON AEATEIbHOCTH

OIIK-8 CnocobeH HCIONB30BaTh  OCHOBHBIE  (PU3MKO-XMMHYECKHE, MaTeMaTWyecKue U
€CTECTBEHHO-HAayUHbIE TIOHATHS U METO/BI IPU PEUICHUH MPO(heCcCHOHATBHBIX 33134

OIIK-8.1 IIpuMeHsieT OCHOBHBIC (DU3UKO-XMMUYECKHE MOHSATHS M METOIbl INPH PEIICHUU
npodeccHOHANBHBIX 3a/1a4

3nams:

OIIK-8.1/301 ocCHOBHBIE (PHU3MKO-XUMHUYECKUE TMOHATHUS, KOTOpPbIE HCIIONB3YIOTCS B
MEINLINHE

OI1IK-8.1/3H2 $pU3UKO-XUMHUECKYIO CYIIIHOCTh MPOIIECCOB, MPOUCXOASAIINX B OpraHU3Me
Ymems:

OIIK-8.1/¥YM] mpuMeHSTh OCHOBHBIE (PU3UKO-XUMHUECKHE MOHITHS W METOHNbI IS
pernienus npodeccHoHaTbHBIX 3a/1a9

OIIK-8.1/¥YM2 uHTEpHnpeTHpoBaTh JaHHBIE OCHOBHBIX (PU3MKO-XMMHYECKHUX METOJIOB
JUISL pelIeHns: NpoQeCCHOHABHBIX 3a/1a4

Braoems:

OIIK-8.1/HB1 ombITOM TpUMEHEHUS OCHOBHBIX (PU3UKO-XUMHUECKUX TIOHITHH |
METOZIOB IPH PEIIeHNU IpodhecCHOHAIBHBIX 3a1a4

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (Moxyns) b1.0.06 «Xumus» OTHOCUTCS K 00s3aTeNbHOM 4YacTu o0Opa3oBaTenbHOU
IIPOrpaMMBbI U U3ydaercs B ceMectpe(ax): 1.

B mporecce u3y4yeHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(PECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbIx PI'OC BO u o6paszoBarenbHOIM
IIPOrpaMMON.

4. O0beM IMCHUIIMHBI M BH/ABI Y4e0HOI padoThI
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5. Conep:xanue TUCUMILTHHBI
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

TEPMOIMHAMUKY U
OuosHepreTHkH. TepMonTuHaMHKa
XUMHUYECKOTO PAaBHOBECHSL.
JlaGoparopnas padota Nel.
«KauecTBeHHBIE OTBITHI 11O
XUMHUYECKOMY PaBHOBECHIO)
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Paznen 1. MoayiabHasi exTMHHIA 48 9 21 18| VK-1.1
1.1. Di1eMeHTHLI XUMHYECKO YK-1.2
TEePMOANHAMUKH M KMHETHKH. VK-1.3
OCHOBHBIE THIIBI XUMHUYECKHX OIIK-8.1
paBHOBeCHH B mpoueccax
JKH3HEAeATeILHOCTH.
BuoreHHsble 3J1eMEeHTbI
Tema 1.1. Beenenue B xkypc 3 3
xumun. Pois BOJBI M pacTBOPOB B
Ku3HeneaTeabHoCTH. CIIoco0b!
BBIPKCHUS KOHIICHTPAIIUU
pPacTBOpPOB.
Tema 1.2. OCHOBBLI XUMHYECKOIT 5 2 3
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Tema 1.3. TepmonuHammka
IPOLIECCOB PACTBOPEHHUS.
KonnurarusHble cBoiicTBa
pa30aBICHHBIX PaCTBOPOB.
JlaGoparophas pabora Ne2
«OrnpeneneHre 0CMOTUYECKON
KOHIIEHTPAIMH U H30TOHUYECKOTO
ko3¢ uIreHTa pacTBopa
AIIEKTPOJIUTAY

Tema 1.4. IIpoTonurnyeckue
peakmuu. bydepHbie pacTBOpPHI.
Jlabopatopnas pabota Ne3
«CBoticTBa Oy(hepHBIX PaCTBOPOB»

Tema 1.5. OCHOBHBIE TOHATHSA
XUMHYECKON KUHETUKH U
KaTajiausa, IpUMEHEHHEe K
OMOXUMHUYECKHUM TIPOIIeCcCaMm.
Jlaboparopnas pabora Ne4.
«3yueHue 3aBUCUMOCTH
CKOPOCTH peaKkiuu OT
KOHIIEHTPAIH U TEMIEPATyphI»

Tema 1.6. bBuoreHHbIe >JIEMEHTHI.
buonoruueckas posib 3JIEMEHTOB S
1 p O1oka. AKTUBHBIE ()OPMBI
kuciopoza. Jlaboparopuas pabora
No5 «Xumuueckue CBOMCTBA S- U
p-3J€MEHTOB, UX IPUMEHEHHUE B
MEIULIMHE»

Tema 1.7. XuMust OMOTeHHBIX
sneMeHToB d-0moka
JlurannooOMeHHBIE TPOIIECCHI.
Crpoenue meTamiohepMeHTOB,
OHMOKOMINUIEKCHBIX COCAUHEHUN.
JlaGopatopnas pabota Ne6
«XUMHYECKIE CBOMCTBA
d-31eMeHTOBY»

22

18

Pasznen 2. MoayibHasi eqMmHUILA
1.2. HuzkoMoJ1eKyJIsipHbIe
OuoperyJsiTopbl
OMOJIOTHYEeCKU AKTUBHbIE
BBICOKOMOJIEKYJISIPHbIE
coelMHeHud (CTpoeHue,
CBOMCTBA, yyacTue B
(pyHKIHOHMPOBAHMY KUBBIX
cucTeM)

37

10

21

TTonrorosneno B cucteme 1C:Yuusepcurer (000000814)
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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. buonorudecku BakHbIC 9 3 3 6
apoMaTu4ecKue u
TeTePOLUKINICCKIE COCTUHEHUS
Tema 2.4. Baxxaenmme 5 2 3
0-aMHUHOKHWCJIOTHI, TICTITH/IBI,
oenku. JJaboparopHas padora Ne§
«XUMUYECKHE METOBI
oOHapy>XeHUsSI aMHHOKHUCIIOT U
OCIIKOB»

Tema 2.5. YrieBoanl. MOHO3EL, 5 2 3
OMO3bI, MOIUCAXAPUIBL.
Jlaboparopnast pabora Ne9
«KauecTBeHHbIE peakuu Ha
YIJIEBOABI ¥ UX (PYHKIIMOHAIHHBIE
TPYyTIIBD)

Tema 2.6. Beicime xupHbIe 5 2 3
KHUCJIOTHL. [IpoCThIC U CII0KHBIE
munuael. IloHaTus o
CBOOOHO-PAKATEHOM
OKMCJICHUH JUMUI0B
OMOJIOTUYECKUX MEMOpaH.

Tema 2.7. HyknenHOBbIE KUCIIOTHI. 5 2 3

buonornyecku BaxkHbIe

HYKJICOTH/]IbI

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 OIIK-8.1
Tema 3.1. ®usuko-xumus 4 1 3

MTOBEPXHOCTHBIX SIBJICHUH B
(YHKIIMOHUPOBAHHUH KHBBIX
cucteM. Jlaboparopnas padora
Nel0 «AncopOrimoHHBIE
MIPOIIECCHI»
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Tema 3.2. OusuKo-xuMus 4 1 3
JUCTIEPCHBIX CUCTEM B
(YHKIIMOHUPOBAHUH KUBBIX
cucreM. JlaboparopHas pabora
Nell «CBoMCTBA KOJUIOUIHBIX
pPacTBOPOB»

Tema 3.3. OcobenHoctu 15 3 12
pacTBOPOB OUOIOJIUMEPOB.
BsizkocTh pactBopoB. [lonumepst
B MEIMIIMHE.

Hroro 108 21| 51 3 36

5.Conepxanue pa3iesioB, TeM TUCUUILIMH U GOPMBI TEKYIIET0 KOHTPOJISA

Pazoen 1. Mooynvnaa edunuya 1.1. Inemenmovt Xumuyeckoi mepmoOUHAMUKU U KUHEMUKU.
OcHogHble munpl XUMUYECKUX PABHOGECUIl 6 npouyeccax icuznedeamenvnocmu. buozennvie
2/1eMeHmbl

(Vlekyuonnwvte 3anamusn - 9u.; Ilpakmuueckue 3anamusa - 21u.; Camocmoamenvnasa paboma -
18u.)

Tema 1.1. Beeoenue 6 xypc xumuu. Ponv 60061 u pacmeopos 6 wcuznedesmenvhocmu. Cnocooul
8bIPAdNCEHUSL KOHYEHMPAYUU PACTBOPO8.

(IIpaxmuueckue 3anamusi - 34.)

Yyenue o pactBopax. Poib BOABI M pacTBOPOB B KHU3HENEATENbHOCTU. CroCOOBI BBIPAKEHUS
KOHIIGHTpaIlMl pacTBOPOB (MaccoBas JA0Jsl, MOJSpHas MJ0js, OObeMHas [0Js, MOJISIPHOCTD,
MOJISTIBHOCTh, HOPMAJIBHOCTh, TUTP). TepMoIMHAMUKa POIIECCOB PACTBOPEHUS.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIICHOYHBIE MaTEPHAITBI

BxonHol KOHTpOJIB

Tema 1.2. Ochogvl xumuueckou mepmoOUHamMuKy u ouodHepeemukuy. TepmMoOuHamMuka Xumuueckoeo
pasnosecus. Jlabopamopnas paboma Nel. «Kauecmeennvie onvlmsi no XUMU4ECKOMY PABHOBECUIO»
(Jlekyuonnwvie 3ansamus - 2u.; [Ipakmuyeckue 3anamusi - 34.)

TeopeTnyueckre OCHOBBI TEPMOJMHAMHUKU U OMOIHEPTIEeTUKU: OCHOBHBIE MOHSATUS TEPMOAMHAMUKH.
HNHTeHCHBHBIE U DKCTEHCHUBHBIC TTapamMeTpbl. OYyHKIMS cocTosTHUSA. BHyTpeHH:s s 3Heprus. Pabora u
TeruioTa. TUnbl TEpMOIMHAMUYECKUX cucTeM. TUIbl TepMOAMHAMUYECKUX MporieccoB. CTaHaapTHOE
COCTOSIHHE.

[lepBoe Hauaso TepMoavHAMUKU. OHTanbmnus. 3akoH Ilecca. I[lpumeHeHwe mnepBoro Havana
TEPMOAMHAMUKH K OHOCUCTEMAaM.

Btopoe nauano tepmomuHamuiku. DHTpomwms. DHeprus ['m66ca. [IporHozupoBanue HampaBlIeHUS
CaMOITPOU3BOJIBHO TMPOTEKAIOIINX MPOIEeCCOB. AHanu3 ypaBHeHHs [n0O0ca. DK3eproHH4Yeckue u
SH/IEPrOHNYECKHe Mpolecchl. [[puHIUN 3HEPTeTHYECKOTO COMPSIHKEHNUS.

XuUMUYecKoe paBHOBecHe: oOparuMble M HeoOpaTHMble peaklWd, YCJIOBHUS paBHOBECHS B
M30JINPOBAHHBIX W 3aKpbITHIX cucTeMax. KoOHCTaHTa XHUMHUYECKOTO paBHOBECHS. YpPaBHEHUS
M30TepMBbl M H300aphl XMMHUYECKOTO paBHOBecHs. IIporHosupoBaHue CMELIEHUS XHUMHUYECKOTO
paBHOBecusi. Penokc-paBHoBecust u mpouecchl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHIAIBI
KaK KpUTEpHil HallpaBIEHHOCTH Tpoliecca. Pegoke- mporeccsl B AKUBBIX OPraHU3MaXx.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aJaHuc

TecToBbIN KOHTPOJIb
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Tema 1.3. Tepmoounamuxa npoyeccos pacmeopenus. Konnueamuenvie ceovicmea pazbaséneHnvix
pacmeopos. Jlabopamopuas paboma Ne2 «Onpedenenue 0CMOMUYECKOU KOHYEHMpayuu u
U30MOHUYECKO20 KOIDPuyuenma pacmeopa 31eKmpoiumay
(Jlekyuonnwvie 3ansimus - 2u.; IIlpakmuyeckue 3anamusi - 34.)

VYyenne o pactBopax. 3akoH Payna. Kosmmrarusnele cBoiicTBa pacTtBOopoB. (OcMoOC, 3aKOH
Bant-Todda. OcmoTudeckoe 1 OHKOTHYECKOE JaBlieHUe aa3Mbl KpoBu. [loHsTHe n3oocmun. Ponb
ocMoca B Ouosornyeckux cucremax. [lnasmonus, remonus.

Texyuuit KOHTPOJIb

Bun (hopma) KOHTpOIIs, OIIEHOUHBIE MaTEpUaIbI

[IpakTrueckoe 3ananue

TecToBbIl KOHTPOJIb

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

(Jlekyuonnwvie 3ansamus - 2u.; [Ilpakmuyeckue 3anamusi - 34.)

[IpoTonuTrueckre paBHOBECHS M MPOLECCHI: MPOTONUTHYECKass Teopus. Jluccoruanusi BOABI.
OO6pa3oBaHue BOJOPOIHBIX CBA3EH Kak (haKTOp CaMOOpPTraHU3AIluy KUBBIX cucTeM. pH-BomopomHbIi
nokaszarenb. bydepHbie pacTBOpHI W MEXaHM3M HUX JeHCTBHs. TeopHus KHCIOTHO-OCHOBHOTO
paBHOBECHUSI KaK OCHOBA JUIsl YCBOEHHUS 3aKOHOMEPHOCTEH (yHKIIMOHUPOBAHUS MPOTOIUTUYECKUX
OydpepHbIX cucTteM KpoBHU (THApPOKapOOHATHOH, QocdaTrHOM, OETKOBOM M TeMOTIIOOMHOBOW).
I'upponus coneit. CreneHb U KOHCTaHTA THAPOIIU3A.

Texymuii KOHTPOJIb
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aJaHuc

TecToBbIN KOHTPOJIb

Tema 1.5. OcHo6nble nouamMuUsA XUMUYECKOU KUHEMUKYU U KAManu3d, npumeHeHue K OUOXUMU4ecKum
npoyeccam. Jlabopamopnas paboma Ned. «H3yuenue 3a8ucumMocmu CKOpoOCMuU peaxkyuu om
KOHYeHmpayuu u memnepamypbl»
(Jlekyuonnwvie 3ansimus - 2u.; [Ilpakmuyeckue 3anamusi - 34.)
CxopocTh peakuuu. 3akoH [JEHCTBYIOIIMX Macc. MOJIEKyIsIpHOCTb M HOPSAOOK peakiuu.
3aBHCUMOCTh CKOPOCTH OT KOHIIGHTPAaLMKM M TeMIeparypbl. YpaBHeHHEe AppeHuyca. [omo- u
reTeporeHHbIi karanus. [Tonarue o pepmMeHTax Kak OMOIOTMYECKUX KaTalu3aTopax.
Texyuuii KOHTPOJIb
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrueckoe 3aganue

TecToBbIl KOHTPOJIb

Tema 1.6. Buocennvie anemenmol. buonocuyeckas ponv snemeHmos s u p oioka. Akmuenvle hopmol
Kucnopooda. Jlabopamopuas paboma Ne5 «Xumuueckue c8olicmea s- u p-31eMeHmos, Ux npumeHenue
6 MeOuyuHe»

(IIpaxmuueckue 3anamusi - 34.)
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[TonsaTue 0 GMOTEHHBIX A7MeMeHTax, KpyroBopor GMOr€HHBIX 3J€MEHTOB, KyMYyJIHPOBAHUE >KUBBIMU
cucremamu. Knaccudukaiuss OMOT€HHBIX 3JIEMEHTOB MO COACPXaHUIO, (DYHKIMOHAIBHONH POJIM B
XKHUBOM opranu3me. [lousTre 00 sHAEMHUYECKUX 3a00ICBaHUSAX.

buonornueckass poib HaTpusl, Kajus, KajblMsi, MarHus, UX MEIUKO-OMOJIOTHYECKOe 3HA4YCHHE.
Maruuii B crpykrype AT®. Ilpumenenue coenuHenuit nsnemeHtoB [A um II Arpynn kak
JICKApCTBEHHBIX CPENICTB.

Kucnopon: cBoiicTBa 030Ha, akTHBHbIE (HOPMBI KHCIOpona (MEPOKCHI BOJOPOAA, CHHIVIETHBIN
KHCJIOPOJI, THAPOKCUIIbHBIE, CYIIEPOKCUIHBIE aHUOH-paauKaibl). O0e3BpeXHBaHNE aKTUBHBIX (opM
KHCIIOpona

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrueckoe 3ananue

TecToBbII KOHTPOJIb

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

(Jlekyuonnvie 3anamus - 1u.; [Ipaxmuueckue sanamus - 3u.; Camocmoamenvrasn paboma - 184.)
OcCHOBBI  JUTAaHAOOOMEHHBIX  paBHOBECHM W  TporeccoB.  KOMIUIGKCHBIE — COEAMHEHUSI.
Knaccudukanus u HOMeHKIIaTypa KOMIUIEKCHBIX coennHennid. KoopaunanunonHas teopus BepHepa.
HNonHble paBHOBECHS B pPacTBOpax KOMIUIEKCHBIX COEAMHEHUH. YCTOMYMBOCTHh KOMIUIEKCHBIX
COEMHEHMI B pacTBOpax. KOHCTaHThI yCTOMYMBOCTU U HECTOMKOCTH. [IpencTaBieHust 0 CTpOEHUHU U
ponn MeTauiopepMeHTOB (TeMOTIIO0NH, IIUTOXPOMBI, ITMaHOKOOATaMHUH, KaTanas3a). DKOJOTHYECKUE
aCMEKThl TOKCUYECKOTO ACHCTBHSI TAXKEJIBIX METAJNIOB B PEaKIHUIX KOMILJIEKCOOOpa30BaHUsI.

Bunsl camocTosiTennbHON pabOThI CTYCHTOB (00YyYarOIIXCsl)

Bux paboter Coneprxanue Yacel
Pemenue cutyaliMoHHBIX 3aa4, Xumust OUOTeHHBIX 3JIEMeHTOB d-0J0Ka 18
pelieHue TECTOBBIX 3a/IaHUM JlurangooomenHble nporecchl. CTpoeHue

MeTaTOPEPMEHTOB, OMOKOMILTIEKCHBIX
coeaunenuii. JlaboparopHas pabora Ne6
«X¥UMHYECKHE CBOMCTBA d-2JIEMEHTOBY

Texyuuit KOHTPOJIb

Bun (hopma) KOHTpOIIs, OIIEHOUHBIE MaTEpUaIbI

KontpomnsHnas padota

BrinonHenne MHAMBUAYAIBHOTO 3aJaHUS

[IpakTuueckoe 3ananue

Pazoen 2. Mooynvnasa eounuya 1.2. HuszkomonekynapHvle Ouopezyiimopvl u 0OuonouveckKu
AKmMueHvle  BbICOKOMONEKYNAPHBIE  COCOUHEHus  (cmpoeHue,  ceolicmea, ydyacmue 6
dynKyuonuposanuu Hcugplx cucmem)

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

Tema 2.1. Beeoenue 6 Ouoopeanuueckyro xumuro. Ilonughynkyuonanvhvie coeoureHus
(MHO20GMOMHbIE Ccnupmbl U (eHOonbl, NOMUAMUHBL, O08YXOCHOBHblE KApPOOHOBblE KUCIOMbL).

Jlabopamopnas paboma Ne7 «Ceoticmea 00HO-U MHO2OAMOMHBIX CHUPIO8 U (heHON08»

(Jlekyuonnwvie 3ansamus - 1u.; [Ipakmuyeckue 3anamusi - 34.)
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[Tomu- u rerepodyHKIIMOHANBLHOCTh - MPU3HAK COCOUHEHHH, YYacTBYIONIMX B OO0CCICUCHUU
Ku3HeAesaTenbHOCTH. (OCOOEHHOCTH TPOSBICHHSI KHCIOTHO-OCHOBHBIX CBOWMCTB (amMQOIUTHI).
[uknuzanus u xenarooOpazoBaHue. B3anMOCBSI3b OTHOCHUTEIHHOTO B3aMMHOTO PACIONOXKEHUS H
B3aMIMHOTO BJIHSIHHSI Pa3HBIX XapaKTEPUCTHUECKUX Ipymi. MHOTOaTOMHBIE CIIUPTHI: STUICHIIUKOIb,
mMIepuH, WHO3UT. OOpazoBaHue xenaroB. JIByxaroMHble ()EHONBI: THIPOXUHOH, PE30PIHH,
nupokatexuH. OKHCIEHUE IBYXaTOMHBIX (eHonoB. CuctemMa THIPOXMHOH-XWHOH. (DEeHONbI Kak
AHTHOKCUIAHTHI. [lomuaMuHBL: KaJgaBepWH, MyTpecleuH. [[ByXOCHOBHBIC KapOOHOBBIE KHIIOTHI:
I[aBeJieBas, MaJOHOBas, TIIyTapoBasi, pymapoBas. [IpeBpaleHne SHTapHOU KUCIOTH B (DyMapOBYIO
KaKk TpuMep OHMOJOrMYecKol peakmuu neruapupoBaHus. OOpazoBaHHE JIMMOHHOW KHCIOTHI B
pesyaprate  anbIONIbHOTO  mpucoenuHeHus. lIpenctaBieHne O  CTPOSHUM  b-JTaKTaMHBIX
AHTHOHMOTHKOB.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrnueckoe 3ananue

TecToBbIl KOHTPOJIb

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

['erepodyHKIIMOHAIBHOCTS  (AMHUHOCIIHUPTBI, AMHHOKHCIOTBI, KETOKUCJIOTBI): aMUHOCHHUPTHI:
STaHOJAMHH, XOJIMH, alETWIXOIUH. AMHUHO(EHONb: A0haMuH, HOPAJIpPEHAUH, aJpEeHaJUH.
[TonsiTie 0 OWOJIOTMYECKOW POMU HITHX COCAMHCHUH H WX NPOUZBOAHBIX. [HWApPOKCH- U
aMUHOKHCIIOTHL. OCOOCHHOCTH TPOSIBICHUS KHCIOTHO-OCHOBHBIX CBOWUCTB (am@onuThl). OCHOBBI
cTepeon3oMepuH reTepodyHKIIMOHATBHBIX coeAMHeHUN. Peakuiny nukinu3anuu. JIakToHbI, JTaKTaMbl,
ux ruaponus. Peakuuu s3nuMuHupOBaHus b-ruIpOKCH U b-aMUHOKHUCIIOT.

Anbpaeruio- U KETOHOKHUCIOTHI:  TJIMOKCWIJIOBAasi,  MHUPOBHHOTpAIHasl,  aleTOyKCyCHas,
I[aBEJIEBOYKCYCHasA, a-OKcornyTapoBas. Peakinuu nekapOOKCHIMPOBaHUS b-KETOHOKHUCIOT U
OKHCJIUTEIHHOTO IeKapOOKCUIIMPOBAHUS a-KETOHOKHUCIOT. KeTo-eHonbHas TayToMepusl.
l'erepodyHKLIMOHAIbHBIE TPOU3BOAHBIE OEH30JILHOTO psifa KaK JIeKapCTBEHHBIE CpPENCTBa
(canuimioBas, aMMHOOEH30HAs, CyTb(aHUIOBasT KUCIOTHI U UX MPOU3BOIHBIC).

Texymui KOHTPOJIb
Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI

BrinonHenne MHAMBUAYAIBHOTO 3aJaHUS

TecToBbBIN KOHTPOJIb

Tema 2.3. Buonoeuuecku saxcuvie apomamuyeckue u 2emepoyukiuyecKue coeOuHenus
(IIpaxmuueckue 3auamusi - 3u.; Camocmosmenvnas paboma - 64.)

buonornueckn BakHbIE apoOMaTUYECKUE€ M TETEPOLMKIMYECKHEe COECTUHEHHs. ApomaTrhdyeckue
CBOMCTBa Kak ()aKTOp TEPMOIMHAMHUYECKONW YCTOMYMBOCTH. BakHEHIIHMe CTPYKTYpHI, COAEpIKaIIne
apoMaTU4YecKUid M TeTepOLMKIMYECKH (parMeHT: MPOM3BOIHBIE MUPPOJA, MHIO0NA, WUMUIA3071a,
THa3oJa, MHpa3oyia, MUPUAWHA,  WU30HUKOTUHOBOW  KHCJIOTBHL, MHUPUMUAMHA,  IypHHA.
JlakTuM-nakTaMHasi TayTOMEpUS! THUAPOKCUIIPOU3BOTHBIX MUPUMHIMHOBOIO U ITyPHUHOBOTO PSJIOB.
MeTuanpoBaHHbIE TIPOW3BOAHBIC KcaHTHHA (KodewH, TeopmunH, TeoOpomuH). I[loHsTHS O
CTPOCHHH M OMOJIOTHYECKOU POJK (hOJIMEBOM KUCIIOTHI, ONOTHHA, THAMHHA, aJTKaJIOUIOB.

BueaynuropHasi koHTakTHas pabota

®opma yueOHOU Bun pabotst Coneprxanue Yacsl
NEeATEIbHOCTH

IIpakTrueckue Pemenue buonornuecku BaxXHbIE apOMATUYECKUE 3
3aHATHS CUTYaLIMOHHBIX 337a4 |U TeTePOLUKINYECKUE COCAUHEHNUS

Bupl camocTosiTennbHON pabOThI CTYICHTOB (00YyJarONuXCsl)

Bun paboter Conepxanue | Yacsl
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Pewienune cutyanmoHHbIX 33124, NunuBuayanpHas pabota o0ydaromerocs 6
pELIEHHE TECTOBBIX 3aIaHHUI

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

BrinonHeHne nHAMBUAYATBHOTO 3a1aHUS

TecToBbIN KOHTPOJIb

Tema 2.4. Baoicuetiwue o0-amMuHOKUCIOmyl, nenmuowvl, Oeiku. Jlabopamopuas paboma No§
«Xumuueckue memoosbl OOHAPYHCEHUSL AMUHOKUCTIOM U OENK08»
(Jlekyuonnwvie 3ansamus - 2u.; [Ilpakmuyeckue 3anamusi - 34.)

Baxneitimme a-aMuHOKHCIOTHI, mentuabl, Oenku: Ctpoenme. Homenkmarypa. Knaccudukarms
a-aMMHOKHUCJIOT M0 XMMHYECKOH MpHUpoJe paauKalla U COAEpKAIIUXCA B HEM 3aMECTUTENeH; I0
KHCJIOTHO-OCHOBHBIM CBoMcTBaM. Crtepeousomepusi. KHCIOTHO-OCHOBHBIE CBOMCTBA. bumnonsipHas
CTpyKTypa. XUMHYECKHE CBOMCTBA a-aMHUHOKHUCIOT KaK TeTepo(yHKIMOHAJIbHBIX COEIUHEHUH.
buonornueckn BakHBIE peaKUUW AaMHHOKHCIIOT: JIe3aMUHHpPOBaHHE, TUIPOKCUIHPOBAHHE.
[Tentuasl. Homenkiatypa

Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aJaHuc

TecToBbIN KOHTPOJIb

Tema 2.5. Yenesoowvl. Mono3swl, 6uoswl, nonucaxapuowvl. Jlabopamopuas paboma Ne9 « Kauecmeennvie
peakyuu Ha yene8oobl U ux QYHKYUOHAIbHbIE SPYNNbLY

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

VYreBogsl. MOHO3bI W OMO3BL:  BaKHEWIIME MOHO-U- JUCaXapuibl, HMX KJIaCCU(PHUKAIIUA.
Crepeonsomepusi: D- u L-crepeoxumuueckue psizibl, MOHATHE 00 3>HAHTHOMEpax, SMUMepax H
nuactepeoMepax. OTKpbITIE (JIMHEHHBIE) U MUKINYeCKUue (POpMBI MOHCAXapHUIOB: a- U b-aHOMEpHI.
[Mukno-okcoraytomepusi. Kondopmanust nmupano3Hsix GopMm MoHocaxapuaoB. CTpoeHune Hanbonee
BaXHBIX TeEHTO3 (pubo3a, Kcmio3a); Trekco3 (TMIOKO3a, MaHHO3a, TallakTo3a, (pPyKTo3a);
ne30KcucaxapoB (2-mae30kcuprd03a); aMuHOCaxapoB (TJIFOKO3aMUH, MaHHO3aMUH, TaJTaKTO3aMUH).
XUMHUYECKHE CBOMCTBa MOHOCAXapHJOB: HYKICO(UIbHOE 3aMEIleHHEe Y aHOMEPHOIo IIEHTpa B
mukyeckux popmax (O- u N-HMKO3UIBI), TUAPOIU3 TIIMKO3UIOB, OKHCICHHE U BOCCTAHOBJICHHE
aJIbJI03, PEaKLUUU CIUPTOBBIX Tpymm. OOpazoBaHHE BOCCTAaHABIMBAIOIIMX (Malbro3a, IEJI00H03a,
JIAKTO3a) U HEBOCCTAHABIIMBAIOIINX (Caxapo3a, Tperajio3a) Jucaxapuios.

lomomonucaxapuael (amMuiio3a, aMHIONEKTHH, TJIMKOTEH, JEKCTPaHbI, MEKTHHBI, LEUII0NI03) U
rereponoyiucaxapuiibl  (XOHIPOUTUHBI, THAypoOHOBas  KucioTa, remnapuH). CrpoeHue,
Ouonoruueckas pob.

Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIIS, OIIECHOYHBIE MaTEPHAITBI

HpaKTI/I‘-ICCKOC 3aJaHuc

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: knaccuuKanus, CTPyKTypa, XUMUYECKHUE CBOWCTBA, Omoiormdeckas poisb. [IpupomHbie
BBICIIME JKUpPHBIE KHUCIOTHI cemeiicTBa "omera-3" u '"omera-6" psgoB. IlpencraBnenus o
CBOOOTHO-PAIMKAIEHOM OKUCIICHUH JTUHIO0B OHOJIOTHYECKIX MEMOpaH.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI
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BrinonHenne MHAMBUAYAIBHOTO 3aJaHUS

TecToBbIN KOHTPOJIb

Tema 2.7. Hykneunogvlie kuciomel. buonoeuuecku 6axicHvle HyKi1eomuovl

(Jlekyuonnvie 3ansimus - 2u.; [Ilpakmuyeckue 3anamusi - 34.)

HyxenHoBble KHCIOTHI: MUPUMUAMHOBBIE U MyPUHOBBIE OcHOBaHMs. OOpa3oBaHuE HYKICO3UI0B U
HYKJI€OTH0B. [IpUHIUIIBI TOCTPOCHUS Ha3BaHUN PUOOHYKJIEHHOBBIX U J1€30KCUPUOOHYKIEHUHOBBIX
KUCIOT. ['Maponu3 HYyKJIEMHOBBIX KUCIOT. [IpMHIMI KOMIUIEMEHTApHOCTH HYKJIEHMHOBBIX
ocHoBaHui. [TonsaTue o Bropuunoit ctpykrype JHK.

buonornyeckn BaxkHbie MOHO U AuHYKIEOTUIbl: AT®, ntAM®, nl'M®, HAJ/[+, ®MH, DA/,
JlexapcTBeHHbIE CpeICTBA HA OCHOBE MOAU(DUIIMPOBAHHBIX HYKJIEMHOBBIX OCHOBaHUH ((Topyparu,
MepKanTonypuH). M3mMeHeHHe CTPYKTypbl HYKJIEHMHOBBIX KHUCJIOT TOJ ACHCTBUEM XUMHUYECKUX
BEIIECTB (MHOTOSZIEPHBIX YIIIEBOAOPOIOB, GOpMaIIbIETH/Ia, a30TUCTON KUCIIOTHI).

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

KonTponsHas padota

TecToBbIN KOHTPOJIb

Pazoen 3. Mooynenasa eounuua 1.3. Qu3uko-xumus NOGEPXHOCHMHBIX AGTEHUIl U OUCHEPCHBIX
cucmem

(Vlekyuonnwie 3anamun - 2u.; Ilpakmuyeckue 3anamusa - 9u.; Camocmoamenvnasa paooma -
124.)

Tema 3.1. Qu3uxo-xumus NOBEPXHOCMHBIX SGIEHUU 6 (HYHKYUOHUPOBAHUU JHCUBLIX CUCHEM.
Jlabopamopnas paboma Nel(0 « A0copboyuonusle npoyeccol »

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

OU3UKO-XUMHSI TIOBEPXHOCTHBIX SIBICHUH: aJCOpPOIMOHHBIE pABHOBECHUS U TMPOIECCHl Ha
MONBIWKHBIX TpaHumax pasnena ¢as. [loBepxHocTtHass sHeprus [ub60ca MW TOBEPXHOCTHOE
HaTsDKeHWe.  AgjcopOnusa.  YpaBHeHue [ubO0ca. I[loBepXHOCTHO-aKTHBHBIE M TTOBEPXHOCTHO
HEaKTUBHbIE BellecTBa. lI3MeHeHHe TMOBEPXHOCTHOW aKTUBHOCTH B TOMOJIOTUYECKUX psaax
(npaBmwiio Tpay6Ge). M3orepma ancopOruu. OpwueHTauss MOJIGKYJT B TIOBEPXHOCTHOM CJIO€ U
cTpykrypa OumomemOpan. CrpoeHwe Muneuibl. MuremiooOpazoBanue B pactBopax I[IAB.
Jlunocomsl, X MPUMEHEHNUE B MEUIIUHE.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIIbI

[IpakTrueckoe 3aganue

TecToBbIN KOHTPOJIb

Tema 3.2. Qu3uko-xumus OUCHEPCHBIX cucmem 6 QYHKYUOHUPOBAHUU IHCUBLIX  CUCHEM.
Jlabopamopnas paboma Nell «Ceoticmea KonIOUOHBIX pACMBOPO8»

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

OU3NKO-XUMHS JUCTICPCHBIX CHCTEM: aJICOPOIIMOHHBIE PAaBHOBECHS Ha HEIOJBIIKHBIX TPaHUIIAX
pasnena ¢a3. YpaBHeHue JIsHrMiopa. 3aBUCUMOCTD BETMYHUHBI aJICOPOITUN OT Pa3IMYHBIX (PaKTOPOB.
[TpaBuso BeIpaBHUBaAHUS MOJIAPHOCTEN. SIBIIeHUS aicopOIMK B OMOJIOTHU ¥ METUIIHHE.
Knaccudukanus aucnepcHpIXx cucTteM (10 arperaTHOMY COCTOSHHIO, CTETICHH JUCTIEPCHOCTH).
[Tonydyenue, cBOWCTBA M OYMCTKA KOJUIOMJHBIX PAaCTBOPOB. OJNEKTPOKMHETUYECKHUE CBOMCTBA:
anekTpodopes, amekTpoocMoc. [IpUHIUIBI YCTOMYMBOCTH KOJUIOMIHBIX PacTBOPOB. SBiIeHUS
koaryisinuu. [lopor koarymsimuu. IlpaBuno Ilyneue-I'apau. KomtomagHast 3ammra ¥ nenTU3amus.
[Tpumenenue [TAB B Mmenuinune.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

[IpakTrnueckoe 3aganue
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|TeCTOBLH71 KOHTpPOJIb

Tema 3.3. Ocobennocmu pacmeopog buonoaumepos. Bazkocms pacmeopos. Ilonumepvl 6 meouyune.
(IIpaxmuueckue 3anamus - 3u.; Camocmosmenvras paboma - 12y.)

[To3HAaKOMHUTBCSI € OCOOCHHOCTAMHU PacTBOPOB OHOMOIMMEPOB. Paccmotpers pa3HooOpasue
IIPUMEHEHHUS [TOJIMMEPOB B MeauLMHE. [IpoBecTu 3auer.

Buner camocrosTensHON paboThl CTYEHTOB (00YYarOIIMXCsl)

Bua paboter Conepxanue Yacsl

Pewienune cutyanmoHHbIX 33124, NunuBuayanpHas pabota o0ydaromerocs 12
pELIEHNE TECTOBBIX 3aIaHUI

Texyuiuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

TecToBbBIN KOHTPOJIb

6. Pexomenyemblie o0pa3oBaTe/ibHbIe TEXHOJIOTHU

B mpouecce ocBOeHHMS NUCHUIUIMHBI «XHUMHS» HCIONB3YIOTCA CleIyloue o0pa3oBaTeibHbIe
TEXHOJIOTMM: JIEKIIUH, MPaKTUYECKHE 3aHATHUS, CaMOCTOsITelIbHas paboTa CTYIEHTOB (pelleHue
TUTIOBBIX CUTYAIMOHHBIX 3aJa4, MOUCK M MOAOOp HAy4dyHOM JHUTEpaTyphl, Kacaroluiics 3aJaHHON
TeMbl, Harucanue pedeparoB (3cce), opopmiIeHHE MyIbTUMEINHHBIX Mpe3eHTanuii). [I[puMensoTcs
cienyromue BUIBI M GOpMBI  pabOTBI:  coOeceoBaHUE, KOMITBIOTEPHOE TECTUPOBAHUE,
MIPOrpaMMHUPOBAHHBIN KOHTPOb. Ha nmpakTudyeckux 3aHATUSAX Hanloliee BaXKHBIMU MPEICTABIISIOTCS
pelieHre U 00CyXJIEeHHE XUMHYECKUX 3a7ad MEAMULMHCKOM HalpaBIeHHOCTH, B3aUMOCBA3b
XUMHUYECKMX CBOMCTB M poid OHWOHEOPraHWYECKUX U OHOOPraHMYEeCKUX COEIUHEHU,
MO3BOJISIONIME pealiu30BaTh OCBOCHHME 3asBICHHbIX KkommereHUuuid. [llupoko wucnonb3yores
aKTUBHBIE M HMHTEPAKTUBHBIE (OPMBI MPOBEACHUS MPAKTHUUYECKOTO 3aHATHs: padoTa B MabIX
rpynmnax, nmpoOJeMHO-CUTYallMOHHBIN aHAlIU3 MOMCKAa ONTHUMAJbHBIX CXEM MOJYyYEHUS KOHEYHOTO
MpOAYKTa, TpynnoBble auckyccuu. IIpenmomaBarenn mnpu paboTe €O CTyIEHTAaMU HIPUMEHSIOT
BHJICO3AMHUCH JTAOOPATOPHBIX PabOT.

BueaynuropHass KOHTakTHasi paboTa BKJIIOYACT: JIEKIMH C KCIOJIb30BAHUEM JHCTAHIIMOHHBIX
WH()OPMAITMOHHBIX M TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTHH (BeOWHAP-JICKIUsS, BHUACO-pa3zoop
CUTYallMOHHBIX 3a/la4y, MYyJAbTUMEIUIIHAs Tpe3eHTauus), BHUIAEO JlabopaTopHble paboThl C
pa3MeleHneM Ha oOpa3oBaTeNbHBIX MaTdhopmax, B ToM uucie miatdpopme Moodle B mokambHOM
cetn Troomenckoro I'MYVY (https://eos.tyumsmu.ru/). KoHTponas ocBoeHHs yueOHOro Marepuaia
OCYUIECTBIIIETCA MpENojAaBaTeieM B BHJE TECTOB, B TOM YHCJIE C HCIOJIb30BAaHHUEM CHCTEMBI
NIEKTPOHHOM oOpa3oBaTenbHOM cpeanl TromeHckoro I'MY (https://eos.tyumsmu.ru/).

Jlnst peanuzanuu oOpa30oBaTENbHBIX MPOTPAaMM B paMKax MeTofa e-learning OTKPBIT AOCTYI K
y4eOHO-METOJJMUYECKUM MaTepuajaM B 3JEKTPOHHOW CHCTeME MOAACPKKHA JUCTaHLMOHHOTO
ob0yuenus (30C). CTtyaeHThl UMEIOT JOCTYI K Y4eOHO-METOINYECKUM MaTepuaiaMm Kadenpsl. s
BBITIOJTHEHUSI KOHTPOJIBHBIX 3a/JaHUM, MOATOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHUSM,
MOMCKa HEoOXoauMOoil WHOOpPMAIIMK IITUPOKO HCIOJB3YIOTCS BO3MOXHOCTH TJIOOAIBHOM CeTH
HNuTtepHer.

7. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
7.1. IlepedeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ochognas numepamypa

1. XKonuun, A.B. O6mas xumus: yueOHuk / A.B. XKomaun. - Mocksa: ['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: 03.08.2023). -
PexxuM noctymna: 1o noanucke
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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 gocrtyna: mo noanucke

3. [Tomkos, B. A. O6mas xumus: Yuebnuk st By30B / B. A. Tlonkos, C. A. Ily3akos. - Mocksa:
I'DOTAP-Menua, 2007. - 976 - TekcT: HENOCPEACTBEHHBII.

4. TlomkoB, B.A. OO6mas xumus: yuyeOnuk / B.A. Ilomko, C.A. Ily3akoB. - Mockga:
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:
03.08.2023). - PesxuMm goctyna: 1o noAmnucke

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

Hononnumenvnas numepamypa

1. TroxaBkuHa, H.A. buooprannueckas xumus: yueonuk / H.A. TiokaBkuna, }0.U. baykos, C.O.
3ypabsiH. - MockBa: [DOTAP-Menua, 2020. - 416 c. - 978-5-9704-5415-2. - Tekct: 2IeKTPOHHBIN. //
Geotar: [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152 . html (mara
obpamienus: 03.08.2023). - Pexxum qoctymna: o HOANUCKE

2. TroxaBkuHa, H.A. buooprannueckas xumusi: yueonuk / H.A. TiokaBkuna, }0.U. baykos, C.3.
3ypabsiH. - MockBa: [DOTAP-Menua, 2020. - 416 c. - 978-5-9704-5415-2. - Tekct: 2NeKTPOHHBIN. //
Geotar: [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152 . html (mara
obpamenust: 25.04.2024). - PexxuM goctyna: mo NoAmHCKe

3. TrokaBkuna, H.A. buoopranuueckass XuUMHsS: PYKOBOJACTBO K IPAKTHUECKUM 3aHATHUAM:
yueOHoe mocobue / H.A. TwoxkaBkunHa. - MockBa: I'DOTAP-Menmua, 2017. - 168 c. - ISBN
978-5-9704-4209-8. - Tekcr: AIIEKTPOHHBIN. // Geotar: [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098 . html (nmara oOpamenus: 03.08.2023). -
Pexxum gocrtyna: mo noanucke

4. TwoxaBkuHa, H.A. buoopranmyeckas XHUMHUS: PYKOBOACTBO K IPAKTUUYECKUM 3aHATHSIM:
yueOHoe mocobue / H.A. TwoxkaBkunHa. - MockBa: I'DOTAP-Menmua, 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 nocrymna: 1o noanucke

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

IIpogheccuonanvruvie 6azvi danubix
1. https://www.studentlibrary.ru/ - 55C "KOHCVYJIbTAHT CTYIEHTA"

Pecypcor « Unmeprnem»
1. https://www.elibrary.ru/ - Hayunas snekrponnas 6ubnnoreka eLIBRARY.RU

2. www.femb.ru - @enepanbHas 7IeKTpoHHAS MeAUIIMHCKas onomuoteka (POMB)

7.3. IIporpammHoe obecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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Jns  peanuzany  0Opa3oBATENIbHBIX MNPOTPaMM  OTKPBIT JOCTYH K Y4eOHO-METOJMUYECKUM
MarepuajgaM B CUCTEME MOAJIEPKKU ITucTaHInOHHOro o0ydenus — D0OC Moodle. CtyneHTsl UMEIOT
JOCTYIl K y4eOHO-METOIUUECKUM MarepuanaM Kadenp. s BHIIOIHEHUS KOHTPOJIBHBIX 3a/1aHui,
MOATOTOBKM K MPAaKTUYECKMM W CEMHUHApCKUM 3aHSATHSM, TOMCKa HEO0OXOAMMOW WH(pOpMaluu
IIMPOKO UCTIOIB3YIOTCS BO3MOXXHOCTH I100aIbHOM ceTr IHTepHeT.

CryneHtbl 0O0yd4aloTcsi € HCHOJB30BAHHUEM DJICKTPOHHBIX PEMO3UTOPHUEB:  IPENOiaBaTEIH
JIEeMOHCTPUPYIOT CTyJAeHTaM OOydYaroImue M JEeMOHCTPAIMOHHBIC BUACOPHIBMBI, MPEAOCTABIISIOT
CCBUIKM Ha MH()OPMAIMOHHBIA MaTepual B ceTH VHTepHEeT, JeMOHCTPUPYIOT pe3ylbTaTbl CBOUX
Hay4YHBIX pa3pabOTOK, HAyUYHBIX KOH(PEPEHIIUH.

Ilepeuenv npocpammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

. C90 3KL Pycckuiit Moodle;

. AHTHUTINArNar;

. AuTuBHpycHOe nporpaMmmHoe obecnieuenne Kaspersky Endpoint Security ns 6usHeca;
. [Iporpammubiii mpoaykT «1C: Yauepcuter [TPODy;

. MS Office Professional Plus, Bepcus 2010,;

. MS Office Standard, Bepcus 2013;

. MSS Windows Professional, Bepcus XP;

. MS Windows Professional, Bepcus 7;

. MSS Windows Professional, Bepcus 8;

. MS Windows Professional, Bepcus 10;
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. Ilporpammusii mponykt «1C: Ynpasnenue yueOHbIM LIEHTPOMY;

. MS Office Professional Plus, Bepcus 2013,;

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

. MSS Windows Server Standard, Bepcus 2012;

. MS Exchange Server Standard, Bepcus 2013;

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

. Kaspersky Security nns Buptyansabix cpen, Server Russian Edition;

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

. MS SQL Server Standard Core, Bepcust 2016;

. System Center Configuration Manager Client ML, Bepcust 16.06;

. [Iporpamma myist 9BM Statistica Ultimate Academic 13 ceteBas Ha 5 ob30BaTeNeH ;
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. 1C:J1okyMeHTOOO0POT roCyIapCTBEHHOTO YUPEKIACHHS 8.;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

1. Cucrema «Koncynprantllimrocy;
7.4. CieniuajibHbIe NOMeLEeHHS], J1IAa00PaTOPUHU U J1adopaTopHoe 000py10BaHUE

VHHUBEpCUTET pacroiiaraeéT Ha TIpaBe COOCTBEHHOCTM M HWHOM 3aKOHHOM OCHOBAaHUU
MaTepHaIbHO-TEXHUYECKON 0a30il st oOecrieueHus: 00pa3oBaTeIbHON AESTETbHOCTH (TIOMEUICHHUS
u obopynosanue) misa peanuzanuu OITOIT BO cnenunanuteTa/HanpaBieHus MOATOTOBKY 1O bioky 1
«ducuumunel  (Mopynun)», braoky 2 «IIpaktuku» (B vacTd ydeOHBIX MpakTuk) u bioky 3
«['ocymapcTBeHHast UTOTOBAs ATTECTALMS» B COOTBETCTBUU C YUEOHBIM IIJIAHOM.
MarepuanabHO-TeXHUYECKass 0a3a COOTBETCTBYET ICHCTBYIOIIUM IMPOTHBONOXKAPHBIM IpaBHIAM U
HOpMaM, o0O0ecreuyrnBacT MpPOBEIEHHE BCEX BUAOB YYEOHBIX 3aHATHH, NPAKTUUYECKOH U
Hay4HO-MCCIIEI0BATENIbCKON PabOT 00yUaIoNIMXCs, TPEAYCMOTPEHHBIX pab0YNM yUeOHBIM IIJIAHOM.
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YueOHbIC aynmUTOPHHI

VYueOnas komHara Ned (YaKNe3-1-69)
Hocka aynuropHas - 1 mr.
KOMITBIOTEP B KOMIUIEKTE - | IMIT.
[Tapra - 17 wr.

[TpoekTtop - 1 mT.

Cron npenonasaress - 1 mrT.
Cryn npenogasarens - 1 mr.
Cryn yueHnueckuit - 50 mr.
TymM0a KOMIIbIOTepHAs - 1 mT.
SKpaH HACTECHHBIN - 1 MmT.
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