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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneymanbHocTn) 31.05.01 JleyebHoe neno

CocTaBuTesnib pabouyer nporpamMMmsi:

CTapLwuin npenogasaTesb, MoanncaHo npocton 30 ApTemMbeBa Bepa BrnaganvmMumnpoBHa
08.05.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

Me,EI,I/ILI,I/IHCKOI7I n q:)apMau,eBqueCKon XUMUnN
(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

19.05.2026 MoanncaHo npocton 3 3undmkapos UdpaT HasmmosmY
19.05.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
19.05.2026 MoanucaHo npocton 3l JanwokoBa EneHa
19.05.2026 AnekcaHApoOBHa
(moannce) (®.1.0.)
CornacoBaHo:
HBE MI'TY
(Ha3BaHMe FIO[lpaB,IleJ'IeHI/Iﬂ)
19.05.2026 MoanncaHo npocTton 30 N. b. bepbepbsaH
19.05.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)
Lenun y4ebHov ANCUNMINHBI:

- (hopMMpoOBaHME HeEOBXOAUMbLIX, KakK a1 obyyeHus nocneayoumm y4ebHbiM OANCLUUNANHAM, TaK U
0J151 HENOCpPeaCTBEHHOr0 POPMUPOBAHUS BpaYva, CUCTEMHbIX 3HAHWU 0 PUINKO-XUMNYECKON
CYLLIHOCTM U MeXaHU3MaxX XMMNYECKUX MPOLLECCOB, MPONCXOASALLNX B OPraHN3Me YeJIOBEKa;

- n3y4dyeHunme BaKOHOMepHOCTeIZ XUMNYECKOro NOBEAEHNS OCHOBHbIX BMOOrMYeCcKn Ba>KHbIX KJ1aCcCoB
HeopraHN4YeCKnx m opraHmn4eckmnx coegnHeHnn, HeobxooMMbIX Ons paccMOTpeHNA npoLeccos,
NnpoTeKalWwnx B XMBOM OpraHniMe Ha MOJIeEKYNAPHOM, HaAMONEKYJIAPHOM U KNeTO4YHOM YPOBHAX.

3afaum y4yebHON ANCUUMINHDI:

- npnobpeTeHne cTyaeHTaMm PyHOaMeHTalIbHbIX 3HaHU OCHOB (PU3NKO-XMMUM PACTBOPOB
3/1IEKTPOJIMTOB U HEIJIEKTPOJINTOB, BLUO3HEPreTnKN, hapMaKOKMHETUKYN, KOMMIeKCcoobpa3oBaHNs U
06pa3oBaHNsA KOHKPEMEHTOB, CTPOEHUSA U PEaKLMOHHON CMOCOBOHOCTN HEOPraHNYEeCKUX U
OpraHMYyeckKux BeLLecTB, y4acCTBYOLWMNX B MpoLLecCax XU3HeLeATeNbHOCTU;

- oby4yeHVe cTyaeHTOB MeToaM pacyeTa OCMOTUYECKOro AaBneHus, pH u ap., No3BoNAOLWNM
OLLeHMBAaTb COCTOSIHME (PU3NONOTMYECKUX MapPaMeTPOoB XNUBOIro OpraHn3Ma;

- oby4yeHVe cTyneHTOB MeTo/JaM pacyeTa CoCTaBa PacTBOPOB 1 MeToAaM NPUroOTOBJIEHUSA
PacTBOPOB, MO3BOJIAOLMM FPAaMOTHO PYKOBOAUTbL STUMU MAHUMYNSALMSAMW, BbINMOJIHAEMbIMU
BCMOMOraTeNIbHbIM NEePCOHAIOM U KOHTPOJINPOBATh NPaBUIbHOCTb UX BbIMOJHEHUS.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

"Xumuna" nsyvaetcsa B 1M cemecTpe n BXoAMT B cocTaB bnoka 1 ancunnnmH O6s3aTenbHON YacTu
yyebHOro nnaHa crneunansHocTn "JleyebHoe oeno" n HenocpenCTBEHHO CBA3aHa CoAep)XaHUEM C
ancunnnanHamm "®umsnka n matemMmatTumka", "brnoopraHundeckasa xummng", "buoxmnmnsa", "HopmanbHas
dusnonoruna”, "rurneHa", "®apmakonorusa”, "MaTtodusmnonorus, kKanHudeckasa natogpusmnonorus”,
"KnunHuyeckasa apmakonorma”, "AHeCcTesnonoruns, peaHmMmaumnsa, UHTEHCMBHaa Tepanusa”.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,
OCYLLeCTBASeT AeKOMMNO3NLMIO 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoaMMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKu
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(konuyecTtBO) Yyacos
3K KoHuTp JNlek J1ab6 Mp KPAT |KoHTpo CP
b
Kypcl [Cem.1 1 1 17 17 17 0.35 35.65 21 108 3
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 Pazpen 1. Obuwas xumuns. Tema 1. BeeneHue. 1-2 2 2 2 Onpoc
1 Paszgen 2. O6bwasn n pusnyeckasa xumms. Tema 1. 1-2 2 2 2 1 Onpoc, TecTnpoBaHue,
XvMunyeckaa TepMmoamHamMuka. BeegeHue. pelleHne pacyeTHbIX 3a4a4
1 Pazpen 2. Tema 2. XuMnyeckasa TepMoaAnHaMumKa. 3-4 2 2 2 4 Onpoc, TecTnpoBaHue,
TepMogVHaMMKa XMMUYECKOrO0 paBHOBECKS. pelleHne pacHeTHbIX 3ada4
1 Paspen 2. Tema 3. XumMmnyeckasa KMHeTuka. ®akTopsbl, 5-6 4 4 4 4 Onpoc, TecTupoBaHue,
BANSAIOLLME HA CKOPOCTb XUMUYECKOWN peaKkLnu. pelleHne pacyeTHbIX 3ada4
1 Pazpen 3. dusmnyeckasa xumusa. Tema 1. Y4yeHue o 7-8 2 2 2 4 Onpoc, TecTnpoBaHue,
pacTBopax. KonnnraTnBHble CBONCTBa PacTBOPOB. pelleHne pacyeTHbIX 3a4a4
OcmMmoc.
1 Paspen 3. Tema 2. YyeHue o pacteopax. [oTeHuunansl | 9-10 2 2 2 4 Onpoc, TecTnpoBaHue,
n 2[C. PaBHOBecKs B BOAHbIX pacTBopax pelleHne pacyeTHbIX 3ada4
3N1EeKTPOANTOB. [pOTONTNYECKNE PaBHOBECUS.
1 Paspen 3. Tema 3. YyeHue o pactBopax. [MoTeHuuvansl | 11-12 3 3 3 4 Onpoc, TecTnpoBaHue,
n 2[C. PaBHOBecKs B BOAHbIX pacTBopax pelleHne pacyeTHbIX 3ada4
3J1eKTPONINTOB. BydepHble cnuctemsl. [eTeporeHHble
paBHOBeECKS.
0,35 35,65
UTOro: 17 17 17 0.35 35.65 21
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5.4. Copep>XaHue pa3gesioB gucumnauHbl (Moayna) «XuMmusa», obpasoBaTesibHble TEXHOJNIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 Pazpen 1. Obuwas xumus. XMna n meguumnHa. YK-1.1; YK-1.2; YK-1.3; 3HaTb: norn4eckmne opmbl | Cnang-nekums

Tema 1. BBegeHue.

MpenmeT, 3a4a4n 1
MeTOoAbl XMMUN.
XuMunyeckme gUCUUNINHLI B
cucTemMe MegmLUNHCKOro
obpa3oBaHus.

n npoueaypsl,
cnocobcTBytowmne
pednekcuu no nosony
cobCTBEHHON 1
MbIC/TUTENbHOWN
0eATeNbHOCTY;
0CO6EeHHOCTN CUCTEMHOI 0 U
KPUTUYECKOrO MbILLNIEHNS 1
O0EMOHCTPMpPOBaTh
FOTOBHOCTb K HEMY. YMeTb:
apryMeHTUpOBaHHO
thopmMupoBaTb COBCTBEHHOE
Cy>XAEHNE N OLEHKY
WHpopmMauunu;
aHaN3MpPoBaTb UCTOYHUKN
NHGOPMaLMKN C TOYKMN
3pEeHNA BPEMEHHbIX U
NMPOCTPaHCTBEHHbIX
yCNOBUIN NX
BO3HMKHOBEHUA. BnageTb:
HaBblkaMW CONOCTaBAEHUSA
pPa3HbIX UCTOYHUKOB
WHopMaLumu ¢ uenbto
BbISIBJIEHNS NX
NPOTMBOPEYNI N NOonCKa
LOCTOBEPHbIX CYy>XAEHWUN;
HaBblkamMu onpegeneHns
NPakTUYEeCKnX
nocnencTBUA N3NI0XKEHHOI 0O
peleHns 3a4a4u.

Pazpen 2. Obwas n
pusnyeckasa xmmusa. Tema
1. Xumnyeckas
TepMognHamumKa.
BeepeHune.

B3anmMocBssb Mexay
npoueccamu obmeHa
BeLeCcTB U 3Heprun B
opraHumsme. XuMn4yeckas
TepMognHaMuKa Kak
TeopeTnyeckas oCHoBa
6nosHepreTnkn. OCHOBHbIE
MOHATUSA TEPMOANHAMUKMN.
MoHATVe 0 PyHKUMAX
COCTOSAHUA. BHYTpeHHAA

YK-1.1; YK-1.2; YK-1.3;

3HaTb: nornyeckmne hopmel
1 npouenypsl,
cnocobcTByowme
pediekcum no nosoay
cobcTBEHHON 1N
MbICIUTEJIbHON
nesiTenbHoCTH;
0COBEHHOCTU CUCTEMHOIO 1
KPUTUYECKOr0O MblLLJIEHUS U
L0EMOHCTPUPOBaTb

Cnanpg-nekuuns
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Cem HaunMeHoBaHue TeMbl TpynoeMKocTb (Yachl) CopepxaHue dopMupyeMblie Pe3synbTaThl OCBOEHMUA ObpasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
3Heprud. Tunel rOTOBHOCTb K HEMY. YMeTb:
TepMoANHaAMUNYECKNX apryMeHTMpoBaHHO

cncTeM (M30/IMPOBaHHbIE,
3aKpbITble, OTKPbITbIE).
N3oTepmunyeckne n
n3obapHble NpoLecchl.
CTaHpapTHOe CocTosiHMe.

opMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHgopMauunu;
aHaNN3npoBaTb UCTOYHUKMN
MHopMaunn C TOYKK
3peHns BPEMEHHbIX U
MPOCTPaHCTBEHHbIX
YCNIOBUN NX
BO3HUKHOBEHUSA. BnageTs:
HaBblKaMM COMoCTaBJ/IeHNs
pasHbIX NCTOYHUKOB
WHgopMauuu ¢ Uesnbio
BbISABJIEHNSA UX
NMPOTUBOPEYUNIA N NONCKa
DOCTOBEPHbIX CYXXOEHWUN;
HaBblKaMu ornpeaesneHns
MpPakTU4YeCcKnx
rnocneacTBUN U3NTOXKEHHOIO
peLieHns 3agadn.

Pa3zpnen 2. Tema 2.
XumMmnyeckas
TepMognHamumKa.
TepMmognHaMuka
XUMUYECKOro paBHoBecCus.

MepBbIN 3aKOH
TEPMOANHAMUKN.
SHTanbnusa. 3aKoH Necca n
ero cnencTeus.
Tepmoxnmun4yeckne
ypaBHeHus. CTaH#apTHble
3HTanbNMmM obpasoBaHNA n
cropanus. CtaHgapTHas
SHTaNbNUS peakumnu.
TepMoxnMunyeckme
pacyeTbl. KanopmnHoCcTb
NMULLLEBbLIX MPOAYKTOB.
BTopoit 3akoH
TEPMOANHAMUKN.
SHTponusa. CTaHfapTHoe
3HaYeHue aHTponun
BewecTBa. dHeprus
'nb6ca. CTaHpapTHbIE
3Ha4yeHus 3Heprum MNmbbca.
Pac4yeT nsmeHeHuns
SHTPOMUN 1 IHEPrUmn
F'mbbca xummnyeckonm
peakuuun.
MporHo3smpoBaHue
HanpasieHns
CaMornpon3BoJIbHO
npoTeKalwLmx NpoLLeccoB B

YK-1.1; YK-1.2; YK-1.3;

3HaTb: forn4yeckmne hopmel
n npoueaypsbl,
cnocobcTByOWMNe
pednekcum no nosoay
COBCTBEHHON 1
MbICANTENIbHOMN
0eATeNbHOCTY;
0C06eHHOCTN CUCTEMHOTO 1
KPUTUYECKOrO MbILLIEHNSA 1
O0EMOHCTPUpPOBaTh
rOTOBHOCTb K HeMY. YMeTb:
aprymMeHTUpoBaHHO
hopMmpoBaTb COBCTBEHHOE
Cy>XOEHNEe N OLLeHKY
MHpopMauunu;
aHaN3nMpoBaTb UCTOYHUKN
WHdopMaunu C TOHKK
3pEeHNs BPpEMEHHbIX U
NMPOCTPaHCTBEHHbIX
yCNIOBUN NX
BO3HWKHOBeHMWS. BnageTb:
HaBblkaMW CONOCTaBNEHUSA
pa3HbIX UCTOYHNKOB
nHdopMaLum € Luenbio
BbISIBJIEHUS NX
NPOTMBOPEYMA U NOUCKA
OOCTOBEPHbIX Cy>XAEHUIA;

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
M30/INPOBAHHON ” HaBblKaMun onpeneneHuns
3akpbiTOn cuctemax. Ponb npakTU4eCcKnx

3HTaJIbMUAHOIO n
SHTPONUAHOIO aKTOPOB.
XapaKTep nsMeHeHus
3HTpoNun B 9 npoueccax,
CBSA3aHHbIX C U3MEHEHNEM
obbema n TemnepaTypbl
cucTembl. IHeprus MNmbbca
Kak Kputepuin
MPUHUNNNASIBHON
0OCyLLeCTBMMOCTM
XVMUYECKOro npoLecca.
XnMu4yeckoe paBHoOBecHe.
TepmoanHaMun4yeckme
yCJI0BUSA paBHOBeECUS.
KoHCTaHTa XMMn4yeckoro
paBHoBecunsa YpaBHeHue
N30TEPMbl XUMNYECKOWN
peakuuu.
MporHo3upoBaHune
CMeLLEHNS XUMNYECKOTro
paBHoBecus. MpuHunn Jle
LaTenbe. CBA3b Mexay
KOHCTaHTOWN paBHOBECKS 1
CTaHAapPTHbLIM U3MEHEHUEM
3Heprum N'mb6ca npouecca.
OnpepeneHve
NpenMyLLecTBEHHOro
HanpasJieHnsa obpaTUMbIX
peakuuin Ha OCHOBe
ypaBHEHUS N30TEPMbI.
MoHATMe 0 romeocTase
>KMBOIO OpraHn3ma.

nocnencTBUA N3NI0XKEHHOIO
peweHna 3agadn.

Pazpen 2. Tema 3.
XuMunyeckas KMHeTuKa.
daKTopbl, BANSKOLWME Ha
CKOPOCTb XMMUYECKOMN
peakuuu.

MpeomeT 1 OCHOBHbIE
NOHATUSA XMMUNYECKON
KUHETUKN. XnmMmnyeckas
KWHeTMKa Kak OCHOBa Ans
N3y4yeHns CKopocTen n
MexaHN3MOB
61MOXMMMYECKMX NPOLLECCOB.
CKOpOCTb peaKkuuu.
Knaccudumkaumm peakuunn.
MonekynsapHoOCTb 1
nopsfoK peakumnu.
KuHeTunyeckne ypaBHeHHUS.
Mepnopg
noJsiyrnpespaLleHuns.

YK-1.1; YK-1.2; YK-1.3;

3HaTb: nornyeckmne GopMbl
M npouenypsl,
cnocobcTByowWwme
pednekcmu no nosony
cobcTBEHHOM 1
MbIC/IUTENbHOWN
DeATenbHOCTH;
0CO6EHHOCTN CNCTEMHOIO "
KPUTUYECKOr0 MblLLSIEHNS U
O0EMOHCTPMPOBaTb
rOTOBHOCTb K HEMY. YMeTb:
apryMeHTUpOBaHHO
thopMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
3aBMCUMOCTb CKOPOCTU MHGOopMaLnn;

peakumn OT KOHLeHTpauum
W OT TemrnepaTypbl.
TeMmnepaTypHbIi

KO3 PULIMEHT CKOPOCTN
peakunn n ero
ocobeHHOCTW AnA
6MOXMMMYECKMX NPOLLECCOB.
YpaBHeHue AppeHuyca,
3Heprunsa akTnBaumun.
[OMOreHHbIN 1
reTeporeHHbIN KaTanms.
OcobeHHOCTHN
KaTannTnyeckon
aKTUBHOCTM (hepMeHTOB.
YpaBHeHne Muxasnuca -
MeHTeH.

aHaN3MpPoBaTb UCTOYHUKN
nHopMaLnn C TOYKN
3pEeHNA BPEMEHHbIX U
NMPOCTPaHCTBEHHbIX
yCNOBUIN NX
BO3HMKHOBEHUA. BnageTb:
HaBblkaMW CONOCTaBAEHUSA
pa3HbIX UCTOYHNKOB
WHopMaLumu ¢ uenbto
BbISIBJIEHNSA UX
NPOTMBOPEYNI N NOonCKa
LOCTOBEPHbIX CYy>XAEHWNN;
HaBblkamMu onpegeneHns
NPakTUYeCKnX
nocnencTBUA N3NI0XKEHHOI O
peleHns 3a4a4u.

Pasgen 3. dusmnyeckasn
xumn4a. Tema 1. Y4eHune o
pacTBOpax.
KonnuraTueHble CBOMCTBaA
pacTteopoB. OcmocC.

PacTBOpbl, OCHOBHbIE
noHaTus. Pabotwl . U.
MeHpoeneesa v passuTtue
yyeHuns o pacTteBopax. Boga
Kak pacTBOpuUTENb.
®daKTOopbl, BAUAOLLNE HA
pPacTBOPUMOCTb TBEPAbIX U
rasoobpasHbixX BELLECTB.
Crnocobbl BbipaXxeHns
copepxaHus
pacTBOPEHHOroO BellecTBa B
pacTBope: MaccoBas [0n4,
MOJISIPHAs KOHLLeHTpauus.
MoHATME O MONIANILHOCTN.
KonnnraTuBHble CBOMCTBaA
pacTBOPOB. fiBNieHMe
ocmoca. OcmoTunyeckoe
nasneHne. O6befNHEHHbIN
3aKOH AJ19 OCMOTUYECKOro
[aBneHns B pacTBopax
HE3/IeKTPOJINTOB "
3NEeKTPONNTOB (3aKOH BaHT
Fodhha). N30TOHMYECKN
Ko punLmeHT BaHT
Fodpa. OCMONANBHOCTb U
OCMOJIAPHOCTb
6bro1I0rnyeckux XmaKocTen
1 nepdy3noHHbIX
pacTBopos. PacyeT
OCMOTUYECKOro AaBneHuns B
pacTBOpax 3JIEKTPOJINTOB ”

YK-1.1; YK-1.2; YK-1.3;

3HaTb: nornyeckmne hopmel
M npouenypsl,
cnocobcTBylowWwme
pediekcum no nosoay
cobcTBEHHON 1N
MbICIUTEJIbHON
nesiTenbHoOCTH;
0COBEHHOCTN CUCTEMHOIO 1
KPUTUYECKOrO MbILUJIEHNSA U
L0EMOHCTPUPOBaTb
rOTOBHOCTb K HEMY. YMeTb:
apryMeHTUpoBaHHO
(opMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHgopMaumu;
aHaM3MpoBaTb UCTOYHUKN
MHopMaLnn C TOYKK
3peHns BPEMEHHbIX U
NMPOCTPaHCTBEHHbIX
YyCNIOBUN NX
BO3HUKHOBeHUSA. BnageTs:
HaBblKaMun CONoCTaB/IeHNs
pa3sHbIX NCTOYHUKOB
WHgopMaumu ¢ uesbio
BbISIBNIEHUNA X
NMPOTUBOPEYUNIA N NONCKa
DOCTOBEPHbIX CYyXXOEHWUN;
HaBblkaMu onpegeneHns
MpPakTU4YeCcKnx
rnocneacTBUN U3NTOXKEHHOIO
peleHns 3a8aun.

Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

HE3JIEKTPOINTOB. Ponb
ocMoca B bBuonornyeckmnx
cuctemax. runep-, runo- n
N30TOHNYECKNE pacCTBOpPLI.
MoHaTre 06 nsoocmun

(3NeKTPoIMTHOM
romeocTase). MNna3monus.
Lintonns.
Pazpen 3. Tema 2. Y4yeHne o |2 PaBHOBecus B BOOHbIX YK-1.1; YK-1.2; YK-1.3; 3HaTb: Nornyeckme opmbl | Cnang-nekumnsa
pacTBopax. [NoTeHunanbl 1 pacTBOpPaXx 3/IEKTPOJSINTOB. n npouenypsl,
3[C. PaBHOBeCUA B BOAHbIX CTeneHb N KOHCTaHTa cnocobcTBylowme
pacTBOpax 3JIEKTPOJSINTOB. 3/1eKTPOANTNYECKON pediekcum no nosoay
MpoTonnTnyeckune auccoumnaumnm. cobcTBEHHON 1
paBHOBeECKS. MpoTonuTnyeckas Teopus MbIC/INTESIbHOWN
KNCNOT N OCHOBaHWA. [eATeNbHOCTH;
Conpsi>XeHHble napbl 0COB6EHHOCTN CNCTEMHOIO 1
KWUCJI0T 1 OCHOBaHUM. KPUTUYECKOr0O MbILLIEHNS U
NoHmn3aunsa cnabbix Kncnot OEMOHCTPUpPOBaTh
N OCHOBaHMN. KOHCTaHThI rOTOBHOCTb K HEMY. YMeTb:
KWUCJIOTHOCTU 1 OCHOBHOCTM apryMeHTMpoOBaHHO
pKa, pKb n pKBH+ n cBsizb (hopMumpoBaTb COBCTBEHHOE
MeXay HUMU. AMMONNTLI. Cy>XOEeHNe N OLLeHKY
N303nekTpuyeckas To4Ka. MHgopMaumu;
dnekTpuyeckas aHaM3MpoBaTb UCTOYHUKN
NPOBOAVMOCTb PacTBOPOB nHGOpMaLMn C TOYKN
3/1eKTPOSINTOB. 3peHns BPEMEHHbIX 1
MpoTonuTnyeckne NMPOCTPaHCTBEHHbIX
paBHOBECKS B pacTBOpax yCNOBUN NX
3/1eKTPOSINTOB. BO3HMKHOBEHUA. BnageTb:
OnpepenerHune pH B BOAHbIX HaBblKkaMWn COMOCTaBAEHNSA
pacTBopax cnabbix KUCNOT pa3HbIX UCTOYHUKOB
N OCHOBAHMWN U B BOAHbIX nHdopMaumn C Lesnblo
pacTBopax BbISIBJIEHNA UX
rMaposIN3YIOLWMXCSA CONEen. NPOTMBOPEYMA N MOUCKA
DOCTOBEPHbIX CYXXOEHWUN;
HaBblkaMu onpegeneHns
NPaKTUYeCKnNX
nocaeacTBUA N3JI0XKEHHOIr 0
pelleHns 3aga4u.
Paspen 3. Tema 3. YyeHne o |3 BydepHbie cuctemsl n YK-1.1; YK-1.2; YK-1.3; 3HaTb: nornveckme opmbl | Cnanp-nekums

pacTtBopax. [MoTeHymanbl n
2/1C. PaBHOBecCcUs B BOAHbIX
pacTBOpPaXx 3/IEKTPOSINTOB.
BydepHble cuctemsl.
[eTeporeHHble paBHoOBeCKS.

MexaHN3M NX AeNCTBUS.
PacyeT pH B 6ydepHbIx
pacTBopax. bydepHas
eMKOCTb 1 haKTopbl ee
onpegensowme. OCHOBHbIE
bydepHble cucTeMsl
XKMBOIr0O OpraHn3ma.
KncnoTHo-oCHoBHOE

v npouenypsl,
cnocobcTByOWMNE
pecnekcmu no nosony
cobcTBEHHON 1
MbIC/IUTENbHOWN
neAaATesIbHOCTH,
0Cco6EeHHOCTN CUCTEMHOIO "
KPUTUYECKOrO MbILLIEHNS 1
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
paBHOBecue B L0EeMOHCTPUpoOBaThb
buonornyecknx cncTtemax. rOTOBHOCTb K HEMY. YMETb:
MoHATre 06 aunpose n apryMeHTUpoBaHHO

ankanose n U3nKo
XUMUNYECKNX OCHOBAX MX
BO3HMKHOBEHWNA. OCHOBHbIe
noKasaTenn KNC/I0THO-
OCHOBHOI0 COCTOSIHUSA
(LWeno4yHom pesepB KpoBMU,
neduunT n n3bbiTok
OoCHOBaHui, bydepHble
OCHOBaHMS). FeTeporeHHble
paBHOBeECUS B cucteme
0Cafl0K — HaCbILWEHHbIN
pacTBop. PacTBOPMMOCTb ”
KOHCTaHTa Npou3BefeHns
pacTBOpPMMOCTW. YCNOBUSA
obpasoBaHua 1
pacTBOpPEHNSA 0CaAKOB.
OcaxxaeHue n pacTBopeHme
KaK npoLecchbl cMeLeHns
reTeporeHHoro
paBHOBecus. Peakuun
obpasoBaHusa
HeopraHn4yeckoro
BeLleCTBa KOCTHOWN TKaHU
rngpokcuagocoaTa
KasibLMs, KOHKPEMEHTOB
ypaToB, OKCaNnaTos,
kapboHaToB. OKNCINTENBH
0-BOCCTaHOBUTE/bHbIE
(penokc) npouecchl,
OKUCIINTENN 1
BOCCTaAHOBUTENN.
OKncAnTenbHo-
BOCCTaHOBMTesNbHbIE (OB)
CUCTEMbI 1 ro noTeHunana.
CTaHA4apTHbIe O
CTaH4apTHbIE OKUC/INTENbH
0-BOCCTaHOBUTESbHbIE
(penokc) noTeHymansl.
YpaBHeHune
HepHcTa—IleTepca.
BnnsaHve pasnnyHbIx
(haKTOPOB Ha BEINYUNHY
pefokc-noTeHumnana.
CTaHOapTHbIN
brnonornyeckunin

thopMmpoBaTb COBCTBEHHOE
Cy>XXOEHNe N OLLeHKY
MHpopmMauunu;
aHaN3MpoBaTb UCTOYHUKN
MHGOPMaLUN C TOYKU
3pEeHNS BpEMEHHbIX U
NMPOCTPaHCTBEHHbIX
yCNIOBUN NX
BO3HWKHOBeHMWS. BnageTb:
HaBblkaMWN COMOCTaBNEHUSA
pa3HbIX UCTOYHNKOB
nHdopMaLum € uenbio
BbISIBIEHNSA UX
NPOTMBOPEYMA U NONCKA
OOCTOBEPHbIX CY>XAEHUIA;
HaBblkaMu onpeaeneHns
NPaKTUYeCKnX
NoCcNeAcTBUIA N3JI0XKEHHOIO
peleHns 3a4a4un.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

rnoTeHuwnan.
[MporHo3mpoBaHue
CaMOoMpon3BOJILHOIO
npoTtekaHuna OB npouecca
Mo BeM4YnHam penoKc-
noteHuwnanos. 34C
XUMNYECKOWN peaKkLuun.
B3aumocBa3b Mexnay
3Hepruen N'vbbca n 34C.
Oundhdy3HbIn n
MeMObpaHHbIA NOTEeHLnanb
N NX pofb B
reHepnpoBaHUn
6ro3neKTpuyecknx
noTeHLnanoB. dHepreTunka
MacCMBHOIO U aKTUBHOIO
TpaHcnopTa.

NTOrO:

17
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
1 Paspen 1. O6was xumuns. Tema 1. BBeneHue. XuMuns B cMCTEME MeANLIMHCKOro 06pa3oBaHus. 2
1 Paszpen 2. O6bwas n bumsnyeckaa xummsa. Tema OCHOBbI XMMNYECKOM TEPMOANHAMUKMN. 2
1. Xumn4yeckasa TepMmoanHamMmmnka. BeegeHve B
XVUMUYECKY TEPMOANHAMUKY.
1 Pa3pgen 2. Tema 2. XuMnyeckas TepMoAMHaMUKa XMMNYECKOro paBHOBECUS. 2
TepMoAnHaMunka. TepMoaMHaMumKa
XVMMNYECKOro paBHOBECKS.
1 Pa3sgen 2. Tema 3. XuMnyeckas KMHeTUKa. XUMmnyeckas KUHeTuKa. 4
1 Pa3zpen 3. ®usnyeckasa xumunsa. Tema 1. YyeHne |Y4veHue o pacTtBopax. KonnmraTmeHble CBOMCTBaA pacTBopoB. OCcMOC. 2
0 pacTBopax. KonnuraTueHble CBONCTBA
pacTeBopoB. OcMoc.
1 Pa3pen 3. Tema 2. Y4eHne o pacTBopax. SNeKTpoAHble, BOCCTaHOBUTEbHbIE N MeMbpaHHble NoTeHUnanbl. HanpasneHne 2
MoteHuunanel n 3C. PaBHOBECKS B BOOHbIX OKUCINTENIbHO-BOCCTAHOBUTEJIbHOI 0O npouecca. lMpoTtonntnyeckne pasHosecus. pH B
pacTBopax 3JIeKTPoJINTOB. NpoToanTuyeckmne pacTBopax cnabbix KMCAOT N OCHOBAHWUN, CONEN.
paBHOBeECHUS.
1 Pa3spen 3. Tema 3. Y4yeHne o pacTBopax. BydepHble cucTtemsbl. [eTeporeHHble paBHOBECKS. 3
MoTeHumansl n 30C. PaBHOBeCUS B BOAHbIX
pacTBOpax 3/1eKTPoanToB. bydepHble cuctemsl.
[eTeporeHHble paBHOBECUS.
UTOro: 17

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, copgep>XxaHue m ob6beM B yacax

Y4yebHbIM NN1aHOM He NpeayCMOTPEHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem Ne paspena oucCUUNINHBI HaumeHoBaHue nabopatopHbix paboTt 061bemMm B Hacax
00 3P0 0390
1 2 3 4 5 6
1 Paspen 1. O6was n msmnyeckas xummsa. Tema PelieHne 3agay No XMMMYeCKON TepMOANHAMUKE. 2
1. Xumn4yeckas TepMmoanHammka. BeegeHue.
1 Pa3pen 2. Tema 2. XuMnyeckas OnpeneneHne aHTaNbNUM MPOLECCOB HENTpaamn3aunm n pasbasneHuns. PelieHre 3agay Ha 4
TepMoAnHaMunka. TepMogmMHaMumKa Bbl4UCIEHNE SHTPONUN 1 SHeprun Mmbbca.
XMMWNYECKOro paBHOBECKS.
1 Pa3pen 2. Tema 3. XuMnyeckasa KMHeTUKa. KnHeTuka XMMnyecknx peakumin. XuMmmnyeckoe paBHoBecue. 4
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

q)aKTOpr, BandawLne Ha CKOPOCTb XUMNn4eckomn
peakuuw.

Paspen 3. ®unsmyeckasa xmumumsa. Tema 1. YyeHue
0 pacTBOpax. KonnmraTuBHble CBONCTBA
pacTBopoB. OcMmoc.

PelwleHue pacyeTHbIX 3a4a4 Ha BblpaXkeHne cogep)xaHus pacTBOPEHHOro BelecTsa B

pacTBoOpe. BblyncneHne ocmoTnyeckoro gasneHnsa. KonnmraTmuBHble CBONCTBA PacTBOpPOB.

OcMoC, UNTON3, FEMOSINS.

Pazpgen 3. Tema 2. Y4eHne o pacTBopax.
MoTeHumansl 1 30C. PaBHOBECUS B BOOHbIX
pacTBopax 3N1eKTPoNuToB. [poTonuTnyeckmne
paBHoOBeCUs.

PelleHue 3agay Ha NpoOTONNTUYECKME paBHOBECUS.

Pa3pen 3. Tema 3. Y4eHne o pacTBopax.
MoTeHumnanbl u 94C. PaBHOBecusa B BOOHbIX
pacTBoOpax 3/J1eKTpoanToB. bydepHble cucTemsl.
[eTeporeHHble paBHOBECUS.

PelleHne 3a4ay Ha pacyeT pH pacTBOPOB 3/1eKTPONTOB, BydepHbIX PAaCcTBOPOB.

UTOro:

17

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Mo y4ebHOMY NiaHy He NMpenycMOTpPeEHbI
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA

1 2 3 4 5 6 7

1 Paszpen 2. O6bwas n pursnyeckaa xummsa. Tema MpopaboTka TEPMUHOB M MOHATUI MO TeMe "OCHOBHblE MOHATUSA TEPMOANHAMUKN" 1-2 1
1. Xumn4yeckas TepMmoanHamMunKa. BeegeHwve. (NnncbMeHHo). PelwleHmne 3apan. Hepenu

1 Pa3zpen 2. Tema 2. XuMmunyeckas CamocTosTenbHas npopaboTka BONPOCoB: "TepMOXMMNYECKME pacHeThI. 3-4 4
TepMognHamuka. TepMognHammka KanopumHOCTb nuweBbix NpoaykTos", "MporHo3mpoBaHne HanpaBneHns Hepenu
XMMNYECKOro paBHoBecus. CaMOMpOn3BOSIbHO NPOTEKAILLNX MPOLECCOB B N30JIMPOBAHHOM N 3aKPbITOWN

cuctemax", "OnpepeneHve nNpenMyLLeCTBEHHOIO HanpasaeHnsa obpaTuMbIX peakumi
Ha OCHOBE ypaBHeHUs n3otepmbl”, "[OHATME O rOMEOoCTa3e XXNBOIro opraHmMsma".

1 Paspen 2. Tema 2. XuMnyeckasa KNHeTuKa. CamocTosATenbHasa npopaboTkKa BOMPOCOB: "3aBUCUMOCTbL CKOPOCTU peakLuum ot 5-6 4
BavaHne pakTopoB Ha CKOPOCTb XMMUYECKOWN KOHLEHTpauum n oT TeMmnepaTypbl. TeMnepaTypHbIn KO3 MULMEHT CKOPOCTU Hepenun
peakunu. peakuum n ero ocobeHHoOCTM ANnsa bBuoxmmmnyeckux npoueccos". "OcobeHHOCTH

KaTaJMTUYEeCKON aKTUBHOCTU hepMeHTOoB. YpaBHeHne Mnxasnuca - MeHTeH".

1 Pazpnen 3. ®dusnyeckas xumms. Tema 1. YyeHne |CamocToaTenbHasa npopaboTka Bonpocos: Boaa Kak pacTeBopuTeb. PakTopsl, 7-8 4
0 pacTtBopax. KonanraTvMeHble CBOWCTBA BANAOLLNE HA PAaCTBOPUMOCTb TBEPAbIX N ra3oobpasHbix BelwecTs. Cnocobbl Hepenn
pacTBopoB. OcMoc. Bblpa>XeHNA CoAepXaHNa paCcTBOPEHHOI O BellecTBa B pacTBOpPE: MaccoBas 404,

MOsApHasa KoOHUeHTpaumns. NMoHATNE 0 MONSANBLHOCTU. Posib 0cMoca B B1MOormnyeckmnx
cnctemax. 'mnep-, rmno- N N30TOHNYECKNE pacTBOpbl. PelleHne pacyeTHbIX 3aay.

1 Paspen 3. Tema 2. Y4eHune o pacTBopax. PelueHune pacyeTHbIX 3a4a4 No Teme. 9-10 4
MoTeHumansl n 9[C. PaBHOBeCUS B BOOHbIX Hepenu
pacTBopax 3JIeKTPoJINTOB. NpoToanTuyeckmne
paBHOBeECHUS.

1 Pazpen 3. Tema 3. Y4eHune o pacTBopax. CamocTosiTenbHas NnpopaboTka BonpocoB: "OCHOBHbIE By epHble CUCTEMbI XKNBOIO 11-12 4
MoTeHumansl n 9[C. PaBHoBecus B BOAHbIX opraHmsma", "KMcnoTHO-0oCHOBHOE paBHOBecue B bruonornyeckmx cucrtemax". Hepenu
pacTBOpax 371eKTpoanToB. bydepHblie cuctemsl. | MoHATHMe 06 aunaose n ankanose n PU3NKO-XMMNYECKUX OCHOBaxX X
[eTeporeHHble paBHOBeCUS. BO3HMKHOBEHUNS", "OCHOBHbIE MOKa3aTes M KUC/IOTHO-OCHOBHOIO COCTOSHMSA

(WwenoyHom pe3epB KPOBMU, AeULNT U N36bITOK OCHOBaHMI, BydepHbie oCHOBaHKS)",
"Peakunmn obpasoBaHNA HEOPraHNYeCKOro BewecTBa KOCTHON TKaHu
rngpokcnadoctaTa KasbLmnsi, KOHKPEMEHTOB ypaToOB, OKCanaToB, kapboHaToB",
"CTaHJapTHbIN Bnonornyecknin noteHuman", "AnddysHoin 1 MeMbpaHHbIN
noTeHumanbl N UX poJib B reHepupoBaHnn BMo3NeKTPUYeCKX NoTeHunanos",
"JHepreTuka NacCMBHOIO U aKTUBHOIO TpaHcnopTa'.
NTOro: 21

5.9. KaneHpapHbii rpaduk BocnuTaTesibHOW paboTbl N0 AUCUMNJIMHE
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Moaynb

JaTa, MecTo npoBeneHus

HaszBaHue MeponpusaTus

dopmMa npoBeneHus
MEeponpuaTUsA

OTBEeTCTBEHHbIN

HocTuXXeHus
obyualowmxcs

Monaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4HoO-uccnenoBaTebCckas

09.2026 ®Ir60Y BO

"CoBpeMeHHas XxMmMus Ha
cny>xbe y coBpeMeHHomn
MeguuunHbI"

Manbie rpynnbl (MUHKW-
MPoOEeKT)

BenyLwimin npenogasaTesib

YK-1.2; YK-1.1; YK-1.3;

0eATesIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

54(07) I' 70 F'opoxos, P.B. (Makonckuni rocy AapCTBEHHbIN http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029647
TEeXHOJIOrnyeckuin yHmesepcuteT). Obwas xumus : y4yebHo-
MeToAunyeckoe nocobue K BbINOJIHEHNIO NabopaTopHbIX
paboT ons ctyneHToB 1 Kypca Bcex hopm obyyeHus / [P.B.
FopoxoB] ; M-Bo o6pa3oBaHus n Hayku PP, Maiikon. roc.
TEeXHON. YH-T. - Mankon : MI'TY, 2011. - 99 c. - Mpwun.: c.
94-97. - bubanorp.: c. 93 (11 Ha3B.)

54(07) I' 70 Topoxos, P.B. (Mankonckun rocyaapCTBEHHbIN http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029643
TEeXHONIornyeckn yHmesepcuteT). Obwaa xumus : y4yebHo-
meToamnyeckoe nocobue / [P.B. FopoxoB] ; M-Bo obpa3zoBaHus
1 Haykn PO, Mankon. roc. TexHos. yH-T. - Mankon : MI'TY,
2011.-93 c. - Npwnn.: c. 88-91. - bubnwnorp.: c. 87 (17 Ha3B.)

546(07) X 46 XuMna : MeTo4. yKasaHus no http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657
CaMOCTOATENbHOMY U3YHYEHUIO ANCUUNANH "Xumua" n
"Oblwan n HeopraHuyeckaa xmuMna" gns CTyaeHToB By30B. Y.
1/ Mankon. roc. TeXHOs. NH-T, AAbIr. roc. yH-T ; [cocT.: M.W.
CtanbHasg, T.W. CupgopuHa, A.H. Oxes]. - Mankon : MI'TI,
2003. - 45 c. - Mpwn.: c. 42-44

544.3(07) A 45 AnropuTmbl B3aUMHOro rnepesoja http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000101027
KOHLEeHTpaLumMn pacTBOPOB : MeToA. nocobne Ana CTyneHToB
04HOWM N 3a04HON hopMbl 0byyHeHns / Mankon. roc. TexHon.
YH-T ; [cocT.: T.WN. CupgopuHa, H.l'. 3s6kunHal. - Mankon : ArY,
2006. - 32 c. - bubavorp.: c. 32

546(07) X 46 XuMnsa : MeTod. yKasaHusa no http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000945
CaMOCTOATEJIbHOMY U3YHEHUIO AUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gnsi CTyneHToB By30B. Y.
2 / Maiikon. roc. TexHon. UH-T ; [cocT.: M.U. CTtanbHas, T.W.
CngopuHal. - Mankon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

Ha3sBaHue CcblniKa

54(075.8) J1 64 lutBuHOBa, T.H. Ob6LIas8 XumMunsa : 3aga4m C http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100026968
Meanko-bnonorn4eckon HanpaBEHHOCTLIO : y4ebHoe
nocobue pona ctyaeHToB By30B / T.H. JinTBnHoBa. - PocToB
H/O : ®eHukc, 2014. - 319 c. - (Bbicluee MeanumHCKoe
obpasoBaHue). - N'pud: PekomeHgosaHo FEOY BMO MepBbiii
MOCKOBCKMIA rocy4apCTBEHHbIN MEAVULIMHCKUIA YHUBEPCUTET.
- Mpwun.: c. 283-315. - 3b H6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100026968. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 98 3k3. - bubnuorp.: c.
316-317 (17 Ha3B.). - ISBN 978-5-222-22839-5

TiokaBkuHa, H. A. BnoopraHunyeckas xumuns : y4ebHuk / H. A. | https://www.studentlibrary.ru/book/ISBN9785970484340.html
TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa : [90TAP-
Mepnua, 2024. - 416 c. - ISBN 978-5-9704-8434-0. - TeKkcT :

3NeKTPOHHbIN // DBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL

https://www.studentlibrary.ru/book/ISBN9785970484340.html

OpraHuyeckas xumms : y4ebHuk / TiokaBkuHa H.A.[n ap.]; | https://www.studentlibrary.ru/book/ISBN9785970449226.html
non pen. TiokaBkmHom H.A. - Mocksa : T90TAP-Meauna, 2019.
- 640 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970449226.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-4922-6

MnunHka, H. J1. Obwas xumuns : y4ebHuk ansa sysos / H. JI. https://urait.ru/bcode/569090
[nuHKa ; nog pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e n3a., nepepab. n gon. — Mocksa : i3paTensCcTBO
lOpanT, 2025. — 717 c. — (Bbicwee obpa3soBaHue). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/569090

Xumus : yqyebHuk onsa sysos / HO. A. Jlebepes, I'. H. ®apees, https://urait.ru/bcode/566059
A. M. Fony6es, B. H. lWanoean ; nop obwen pepgakuymen I'. H.

]

19/66




HasBaHue

CcblsIKa

dapeeBa. — 3-e u3g., nepepab. n gon. — Mocksa :
N3paTenbcTtBo KOpanT, 2025. — 445 c. — (Bbiclwiee
obpa3oBaHue). — ISBN 978-5-534-21209-9. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpanTt
[canT]. — URL: https://urait.ru/bcode/566059

Pocuh, J1. 4. TomuHa, C. H. ConoBbeB. — MoOCKBa :
N3paTenbcTtBo KOpanT, 2025. — 328 c. — (Bbiclwiee
obpa3oBaHue). — ISBN 978-5-534-15973-8. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpant
[canT]. — URL: https://urait.ru/bcode/580188

PocuH, N. B. Xumusa : y4ebHnK n npakTnkym ansa sysos / U. B.

https://urait.ru/bcode/580188

546(075.8) 0O-28 Ob6wwan 1 HeopraHnyeckas XuMums.
NabopaTopHbIN NPaKTUKYM : y4yebHoe nocobure gns
6akanaBpos u cneuunannctos / [C.C. BabknHa n gp.]. -

- F'pud: PekomeHgosaHo ®IBOY BIMO "PoccMNCKMA XMMUKO-
TexHonornyeckun yHmsepcuteT O.U. MeHpeneesa". - 3b Hb
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000028868. -

476-477 (23 Ha3B.). - ISBN 978-5-9916-1868-7

Mocksa : FOpawnT, 2012. - 481 c. - (bakanasp. ba3oBbI Kypc).

Pexxum pocTyna: conep>kaHue. - AYJ1: 17 3k3. - bubnuorp.: c.

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+035
AAS

YyebHo-MeTOoAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLNXCS U3 Ynucna
WHBAJINI0B W JINL, C OrPaHNYEHHBLIMM BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCca B popMax,
aJlanTUPOBAHHbIX K OrPAaHNYEHNSAM UX 300P0BbSA U BOCNPUATUSA MHMOPMaLUUn:

ONs nuu C HapyLWeHUaMM 3peHuns:

B OpMe 3JIEKTPOHHOIr0 AOKYMEHTa,
e B (hopme ayaunocpanna,
B ne4vaTHoun hopmMe Ha s3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

e B nevyaTHom opme,
¢ B (OpMEe INEKTPOHHOIr0 AOKYMEHTA.

B NnevyaTHon hopMe yBESIMYEHHbLIM LPUEDTOM,

Ons nuu C HapyLleHsaMM ONopHO-ABUraTeIbHOro annaparTa:

e B nevyaTHom opme,
e B (hopmMe 3/1IeKTPOHHOIr0 AOKYMEHTa,
e B (hopme ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMeTeHLUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmmel
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
34 dunococus
1 XnmMng
12 Buosiorus
12 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa
4 OcHoBbl 3g0poBoro obpasa
MU3HN
1 dDusmKa, MaTemMaTuKa
3 bnosTtuka
2 buoopraHunyeckasa xmmus
YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAuMyo A5 pelleHns NoCTaBJeHHON 3a4a4um
1 XumMng
12 buonorus
12 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa
4 OcHoBbl 3g0poBoro obpasa
KN3HU
1 dunsnka, MaTemMaTuka
3 bnosTtunka
2 BbuoopraHun4yeckas xmmus
YK-1.3 PaccmaTpmuBaeT BO3MOXXHblE€ BapMaHThbl peLleHUs 3a4a4du, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKu
1 Xnmuns
12 buonorusa
12 lMoaroToBKa K coaye v coava
rocyfapCTBEHHOIro 3K3aMeHa
4 OcHoBbl 3g0poBOro obpasa
MKU3HU
1 dunsnka, MaTemMaTuKa
3 brnosTunka
2 bunoopraHnyeckasa xmmus

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHuA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (bOpMMpOBaHMﬂ, onucaHuve WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBOpuTen XOpoLuo OTJ/INYHO OLEeHO4YHOro
0CBOEHMSA esibHO bHO cpeacTBa

KOMMETEHLUHU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATb KPUTUHECKUIA aHaNM3 NpobieMHbIX CUTYyauUnin Ha OCHOBE CUCTEMHOIO0 MoAxoAa,
BblpabaTbiBaTb CTpaTErnio 4ENCTBUN

YK-1.1 AHanm3npyeT 3afady, Bblaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMmMpoBaHHbIE Onpoc, pelweHne
nornyeckune 3HaHWA HO cofepxalune cucTtemaTudeckme | 3apad,
dopMbl 1 oTAesbHble 3HaHWA TecTupoBaHue,
npouenypsl, npobenbl 3HaHUA 3K3aMeH
cnocobcTeytowme
pediekcun no
nosoay

cobcTBEHHOW 1”
MbIC/INTE/IbHON

neAaTesIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUsA | HenosHble yMeHUs | YMeHUs nosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

o0 hopMmpoBaTb HebonbLne

cobcTBEHHOE ownbKmn

cy>XxaeHue n

OLEHKY

VHdopMaLunu.

Bnapetn: - YacTu4yHoe HecuctemaTtunyecko | B YcnewHoe n
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
HaBblKaMu BlafleHne e npuMeHeHune CUCTEMATUYECKOM |CUCTEMaTUYeckoe
COMocTaB/IeHNS HaBbIKaMu HaBbIKOB npuMeHeHnn npumMeHeHue
pasHbIX HaBbIKOB HaBbIKOB
WCTOYHUNKOB fonyckatTcs
NHdopMaLnn C npo6enbl

LLesIbio BbiABIEHUS
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHbIX
CY)KOEHUN.

YK-1: CnocobeH ocyLLecTBASATb KPUTUYHECKMIA aHaM3 NPobaeMHbIX CUTYaL WA Ha OCHOBE CUCTEMHOIO nogxona
BblpabaTbiBaTb CTpaTErnto 4eNCTBUN

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHuna MOCTaBJIEHHOWN 3a4a4u

3HaTb: -
ocobeHHOCTU
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CrnocobHoCTb K
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

heaTeNbHOCTH.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: - YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpuMeHeHne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

Onpoc, peweHne
3ajau,
TecTupoBaHue
3K3aMeH

YK-1: CnocobeH ocyLLecTBASTb KPUTUHECKMIA aHaM3 NPobaeMHbIX CUTYaL WA Ha OCHOBE CMUCTEMHOIO noaxona
BblpabaTbiBaTb CTPaTErnto 4eNCTBUN

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaTb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJsiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapersb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUyYeCcKoOM | cucTemaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB

Onpoc, peweHne
3ajau,
TecTupoBaHue
3K3aMeH
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
nocnencTesun fonyckatTcs
N310>KEHHOro npo6enbl
peLleHust 3ajayu.

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIEe MaTepuansbl, HeobXxoauMble 017 OUEHKHU
3HaHUM, yMe|-|m7|, HaBbIKOB U (MN1M) onNbiTa AEATEeNIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbl

Bonpockl U 3aaHNA K CEMUHapPy NO XMMUMU AJIA CTyAeHToB 1 Kypca neuyebHoro akynbTeTta

Tema: OCHOBbI TEPMOAUHAMUKMU (3/1IeMEHTbl XUMUYECKOW TEPMOANHAMUKHU, TEPMOXUMHUSA,
3HTponusa, 3Heprua N'mb66ca)

1. MpuBeouTe KNaccMpukaymo CUCTEM C NpUMepamn.

2. Mo KakoMy MPUHLWNAY MapaMeTpbl OENATCS Ha 3KCTEHCUMBHbIE U MHTEHCMBHbLIE? [MpuBeauTe
NnpUMepbl NapaMeTPOoB, XapaKTEPM3YIOLMX XXNBOW OPraHN3M.

3. HanTte onpepeneHne n kKnaccudumkauuio npoueccoB. Kakon TuUm NpouUeccoB XapakKTepeH ans
XKUBbIX OPraHN3MoB?

4. Y10 Takoe (pyHKUMA cocToAaHUA? [NpnBeonTe npumMmepsl.
5. YTo noHMMaeTcs B TepMOAVMHaAMMKe NoA CTaHOapTHLIM COCTOSIHUEM?

6. [laTe (hopMy/INPOBKY NEPBOro 3aKoOHa TEPMOANHAMUKIN N €ro MaTeMaTUYeCKoe BbipakeHne ass
CUCTEM pa3Horo Tuna.

7. [aiiTe onpeneneHve MNOHATMSAM: 3HTanbnua obpa3oBaHWs MPOCTOro BeLWeCcTBa, dHTaNbNuUA
06pa3oBaHNA CIOXKHOIO BELLECTBA, SHTAJIbMUSA CropaHus, dHTaNbNUA PeaKUUN NpU CTaHOAPTHbIX
yCJIOBUSAX.

8. TloyeMy 3akoH [ecca saBnseTcA cC/eAcTBMEM T[MepBOro 3akKOHa TepMOAUMHaMWUKWU, XOTH
cchopMyninpoBaH paHee?

9. MpuBeonTte TEepMOXUMUYeCcKue ypaBHeHUSA peaKLl,VII?I, CTaHOaApPTHaA 3HTaNblMA KOTOPbLIX pPaBHa
CTaH,ﬂ,apTHOIZ SHTaNbMnMnM 06pa3OBava cnenyrunx sellecTB: cepH0|7| KNCNOTbI, 3TaHoNa, CcynbdaTa
MarHusa, aTunneHa.

10. MpuBeanTe TEPMOXMMUYECKNE YPAaBHEHUA peakLMi, CTaHAapTHas 3HTaslbNNUa KOTOPbIX paBHa
CTaHAapTHOWM 3HTaNbMNN CrOPaHNA CIeQyoLWNX BELWeCTB: YKCyCHasa KUCnoTa, rInunH, 3TaH.

11. laTe onpeneneHne NOHATUAM «3HTPONUS», «3Heprus Nbbcax». Kakmne hakTopbl N Kak BANSIOT
Ha BeJIMYNHY SHTpONUnN?

12. He npuberas K pacyeTy, 06bSACHUTE, KaK U3MEHSETCS SHTPOMNUSA B CIEAYIOLLNX peakLnsx:
a) CaO(TB) + CO2(r) » CaCO3(tB); 6) 2502(TB) + 02(r) » 2503 (r).

13. Kakoe cCOCTOSiHMEe CUCTEeMbl Ha3blBaeTCsa CTauMoHapHbIM?  YeM OHO OoT/AM4YaeTca oT
paBHOBECHOro?

14. B 4eM 3aKJl04aeTCa NPUHUMN IHEepreTudeckoro conps>xeHna? MNMpueeguTe npumMep.
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15. KakoBbl 0CO6eHHOCTU BMoXMMmnyeckmnx npoueccoB? Yto Takoe romeoctas? [MoyemMy opraHmn3m
onuTenbHoe Bpems pabotocnocobeH?

16. YTo Takoe MmeTabonnsm? Kakme BblOEeNaOT acnekTbl MeTabonnsma?

17. brnonorunyeckasa posb AT®. CKONbKO 3HEPrun BbliAenseTca npu rugponmse oAHON MOJIeKybl
ATOD?

18. CpaBHUTE M3MeHeHue 3Heprum mb6ca nMpu CTaHOAPTHLIX YCJOBUSX MOSHOrO aspobHoro

OKUCNEHNA TMIOKO3bl N HEMOJIHOIO aHa3p06Horo OKWNCIEHNA L0 MOJIOYHOM KNCIOThl. Kakon npouecc
apnsetcsa bonee 3PPEKTUBHBIM C TOYKUN 3PEHNSA UCMOJSIb30BAHUSA rJIH0OKO3bI?

Bonpockl U 3aaHNA K CEMUHapPy NO XMMUMU AJIA CTyAeHToB 1 Kypca neuyebHoro akynbTeTa
Tema: OCHOBbl XMMUYECKOW KUMHETUKM.
OCHOBHbIE NOHATUA XMMUYECKON KUHETUKM.

1. Kakne BOMNpoChbl M3y4aeT XMMUYecKas KMHeTUKa? Meaunko-bnonormyeckoe 3sHayeHune OaHHOro
XNMN4YeCKoro pasgena.

2. Kakune peakunm ABNAKOTCA FOMOreHHbIMN, a Kakne - reteporeHHbiMn? MNpneeante npumMepsbl.

3. Kak nogpasnensaoTcsa XMMN4eckmne peakumm no MexaHmsmy?

4. Y10 Takoe MONEKYNAPHOCTb peakunn? MNMpueeanTe NpMMepbl MOHO- 1 BUMOIEKYIAPHbBIX peaku .
5. lanTe onpeaeneHne nocaenoBaTesbHbIM 1 NapasfieNibHbiM peakumaMm. MNpneegnte npuMepsl.

6. KakoBo buonornyeckoe 3HavYeHMeE LEernHbIX, CONMPSXXEHHbIX, LUKINYECKNX peakunin?

7. Kak onpepnensaeTcs CKOPOCTb CJIOXHbIX peakumnn?

8. KoHcTaHTa ckopocTu peakumm (CH3CO)20(k) + H20(k) « 2CH3COOH () npu 15°C paBHa 0,0454
MUH-1. lcxoOoHaa KOHUEHTpaUns yKCycHoro aHrugpuaa 6eina pasHa 0,5 monb/n. Yemy 6yaeTt paBHa

CKOPOCTb peakuuu B TOT MOMEHT, KOrAa KOHUEHTpauusa yYKCYCHOW KWUCIOTbl cTaHeT paBHon 0,1
Mmonb/n? OTBeT: 0,0204 MOAb/NXMUH.

BamsHue pasnmyHbiX (PaKTOPOB HAa CKOPOCTb FOMOreHHbIX peakuun. 3aKOH [,eACTBYIOLLLUX
Macc.
OcobeHHOCTU hepMeHTAaTUBHOroO KaTtasimsa.

1. OCHOBHOMN 3aKOH XUMUYECKON KUHETUKN. KMHEeTUYeckKoe ypaBHEHME CKOPOCTU XMMUYECKOWN
peakuun.

2. MonekynspHOCTb N MOpPAAoK peakyun. Npumepsblt.

3. OnpenenvTe NOPSAOK CAeAyLWNX XMMUYECKNX peakLnii, LonyCcKas, YTO ypaBHEHE XMMUYEeCKOW
peakLum oTpaXkaeT ee MexaHU3M:

a) CI2(r) + CO(r) = COCI2(r); 6) 2CO(r) + 02(r) —» 2C0O2(r);
B) Cu(OH)2 - CuO + H20; r) S(TB) + 02(r) - SO2(r).

4. Cdopmynnpynte npasuno BaHT-Todda. Kakme 3HavyeHUs nMpuHMMaeT TeMmnepaTypHbIn
} =
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Ko3thhnuneHT ona obbl4HbIX N BMONOrNYEeCKUX NPoLEeccoB?

5. B 4em 3aknw4aeTcs CyTb TEOPUMN aKTUBHbIX CTOJIKHOBEHMN? [anTe onpepesieHne 3Hepruuv
aKTMBaLUW.

6. Kak M3MEHMUTCHA CKOpPOCTb MpsAMOW opHocTagmnHonm peakuum 2HI(r) o H2(r)+12(r), ecan
KOHLEHTpaLMio NoAoBOOOpPOSa YBENNYNTL B 3 pa3a? OTBeT: yBenm4ntcs B 9 pas.

7. Ha ckonbKo rpagycoB Hago MOBbLICMTb TeMnepaTypy ra3o06pa3HbiXx pearnpylolinx BeLlecTs,
4TOObl CKOPOCTb peakumn yBenmymnacb B 125 pas, ecnm temnepaTypHbIn KO3(PHPUUNEHT paBeH 57?
OT1BeT: Ha 300.

8. ABapus Ha YepHobbinbckor ASC npousowna B 1986 r. Kakas 4acTb pagunoHyknmpa 137Cs,
rnonasLuero B OpraHnU3m rnocTtpagaBWwnx, octanacb B Hem o 2013 r.? OTBeT: 44%.

9. BblUMCAUTE SHEpPrmio aKTUBaUUM peakuun CnmpToBOro 6poXkeHWs TIOKO3bl B pacTBoOpe B
MHTepBasie Temnepatyp: 30-70°C npn y = 2,0. OTtBeT: 57,3 KX.

10. Buabl KaTanmsa, npumepsbl. NoHATME O rOMOreHHoOM, reTeporeHHoM, KWUCJI0THO-OCHOBHOM
KaTaJin3e.

11. O6bwme NpuHUMNbI KaTannsa. OcobeHHOCTU hepMeHTaTUBHOIO KaTasn3a.

12. MoAaroToBbTe Npe3eHTauMIo O POSIN (DEPMEHTOB B XXMBbIX OpraHn3Max.

XunMnyeckoe pasHosecue. CMeLeHue XMMU4YeCKOro paBHoOBecCuUsA.
Mpuuuun Jle WaTtensbe

1. YTo Ha3bIBalOT XUMUYECKUM paBHOBecueM? [loyeMy XMMUYECKOe paBHOBECME Ha3blBaeTCHA
OAVNHaMUNYyecKnum?

2. 3aKOH OEeNCTBYIOLWMX MacC A1 obpaTUMbIX NpoLLeccoB. Ponlb KOHCTAHThLI PaBHOBECUS, (DaKTOPSI,
BANAIOLLNE Ha ee BENINYMHY.

3. B Kakux csiydaax NpoucxoouT CMeLleHne XMMNYeCKoro pasHoBecuaA? lNoyemMy KaTanmsaTop He
B/INAET Ha CMeLLeHne XMMNYeCKoro paBHoBecuns?

4. MpuBeneHHbIE HUXe CXeMbl peakuuint npeobpasynTe B ypaBHEHUS o0OpaTMMbIX peakuuin wu
onpenenuTe, B KakKyk CTOPOHY CMECTUTCS paBHOBeCMe Mpu: a) MOBbILEHUW TemrepaTypbl; 6)
MoBbIWEHNN gasneHna? MNpueeanTe MaTeEMaTMYECKOE Bblpa)KeHNe KOHCTaHTbl paBHOBECUS.

N2(r) + 02(r) -» NO(r) - Q;

SO2(r) + 02(r) » SO3(r) + Q;

CaCO03 (1B) » CaO (1B) + CO2(r) - Q;

NO2(r) » N204(x) + Q.

5. Kak nossuseT nosbilleHWe AaBsieHUs B 2 pa3a Ha paBHoBecue cuctembl 2CO + 0262C027 Bo
CKOJIbKO pa3 M3MEHSATCA MNpyM 3TOM CKOPOCTWU npsmon u obpaTHom peakumn? UsmeHaTca am
KOHCTaHTbl CKOPOCTU 3TUX peakumn? OTBET: CKOPOCTb MNPSAMON peakuun yBennmduTca B 8 pas,
obpaTHom - B 4 pa3a.

6. KoHCTaHTa paBHOBecua peakuunm FeO(tB) + CO(r) o Fe(tB) + CO2(r) npu HekoTopomn
TeMmnepaType pasBHa 0,5. Hangute paBHOBecCHble KoHueHTpauunm CO m CO2, ecnnm HavasbHble

KOHUEHTpauum 3TnX BewecTB 6bsin paBHbl cooTBeTCTBEHHO 0,05 1 0,01 monb/n. OTBeT: [CO] = 0,04
Monb/n; [CO2] = 0,02 monb/n.

=
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7. BbluncnuTte sHepruito N'mbbca rmgponnsa AT® no AP n HeopraHuyeckoro gocgaTa:

ATD + H20 & AND + OH,

B YCJ/IOBUSX, XapaKTePHbIX OA MbILLUEYHON KIEeTKMW, HaxXOo4AWENCcsa B COCTOAHMM nokos: [ATP] =
0,005 monw/n; [AOP] = 0,0005 monb/n; [®H] = 0,005 monb/n; pH = 6,0, t° = 25°C. KoHCTaHTa

paBHOBECUA peaKkuunu rmaposnsa Npu ykasaHHoM TeMnepaType paBHa 8,92x104. OrtBeT: DG = -
46,09 kKOX.

Bonpochbl M 3a4aHUA K CEMUMHapPY NO XMMUM AN CTyAeHTOB 1 Kypca neyebHoro gakynbrTeTa
Tema: PacTtBOopbl. KonnauratuBHbie CBOMCTBA pacTBopoB. OcMoc.

1. PacTBOpbl. OCHOBHbIE NOHATUA. CoBpeMeHHasa PU3NKO-XMMMNYECKasa Teopns pacTBOPOB.
Knaccudmnkaumm pacTBopoB.

2. Booa Kak pacTtBopuTesb.
3. Cnocobbl Bbipa)KeHUa paCTBOPEHHOI0 BELLLECTBa B pacTBoOpe.
4. KonnnraTueHbIE CBONCTBA PacTBOPOB HEIIEKTPOJINTOB U 3/IEKTPOJSINTOB.
5. Ocmoc. OcmoTu4eckoe gasneHue (3akoH BaHT-ITodda) n ero pacyer.
6. OCMONANBHOCTb N OCMOJIIPHOCTb BMONOrNYEeCKUX XXNAKOCTEN U nNepdy3nNOHHbIX PacTBOPOB.
7. Ponib ocMoca B Buosiornyecknx cucrtemMax.
8. T'vnep-, rMno-, N30TOHNYECKUe pPacTBOPbI.
9. 1300CcMUA (3NEKTPOSINTHLIA rOMeoCTas).
10. Mna3Monns n UMTONN3,
PewwnTe 3apaywn.
1. B MEAVMUNHCKOW MPaKTUKE NMPMUMEHSAOT BOAHbIE PaCTBOPbI MepMaHraHaTa KaJins pa3Homn
KOHUeHTpauun. Paccuntante maccy KMnO4 n o6bem Bodbl, Heobxoanmble ansa npurotosaeHns 100

r 3% HOro pacTeopa NnepMaHraHaTa Kaaus.

2. KoHueHTpaumsa noHoB K+ B CbIBOPOTKE KPoBU B HOpMe Konebnetca oT 16 Ao 19 Mr%. Beluucnmre
KOHLeHTpaLumo NoHOB K+ B CbIBOPOTKE KpOoBM B MMOob/N (p = 1,025 r/mn).

3. PaccyntanmTe MONAPHYIO N MOJISISIbHYIO KOHLLEHTpaLunm 3TaHoNa B pacTBope, ec/in MaccoBas ons
3TaHosia paBHa 47%. MNOTHOCTbL pacTBopa paBHa 0,92 r/mn. Yemy paBHbl MOJIAPHbIE JONN CNUPTa U
BOAbl B faHHOM pacTBope?

3aga4ynm asas cCaMoCTOSATENIbHOro peLleHus.

1. Mpn r;MNOXpPOMHbIX aHEMUAX BMECTe C npenapaTaMn Xenesa Ha3HadatoT 8,2-8,4%-Hbin pacTBOp
XJI0POBOAOPOAHOM KMNCO0ThI (ConAHon). Pa3zoBasa Ao3a coctaBnseTt 2 ma (40 kanesb), CyTo4yHasa - 6
mn (120 kanenb). PaccymnTante maccy HCI, conep xallytocs B pa3oBon 1 cyto4Hon gosax (p = 1,039
r/mn). OteeT: mp. =0,17r; mc. = 0,51 r.

2. NoKazaHUAMKU K NPUMEHEHUIO XJIopuaa Kasans aBAsoTCA FTMNoKaaMeMms, MHTOKCUKaL NS
HanepcTAHKON, apuUTMUSA Pa3JIMYHOI0 NPONCXOXKLAEHUSA. BbluncanTe MoASapHYIO, MONASbHYIO
KOHLUEHTpauum n MosibHble 00X XJ0puaa Kasansa v BoAbl B pacTBope, cogep xawem 245,7 r conuv B
1000 r Boabl (p = 1,131 r/mn). OtBeT: c(KCl) = 2,99 monb/n; cm = 3,29 monb/kr; N(KCI) = 0,056;
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N(H20) = 0,944.

3. Ona pacwmpeHuns 3padyka B oPTabMONIOr M NpUMeHsoT 1%-Hbllh pacTBOp CyJibdaTa aTponunHa.
3akanblBatloT 3TOT pacTBop No 1 kanne. CKOJIbKO rpaMMoOB CyfibhaTa aTponmnHa CoaepXnUTcsa B 5 mn
(BO hriakoHe) 1%-Horo pacteopa, B 1 kanse (pa3oBas gosa), ecnm pp-pa =1r/mn,aB 1l mn
copepxutca 20 kanens. OTeeT: 0,05, 0,0005 T.

4, Xnopupa LMHKa UCMOJIb3YyeTCHA B KaYeCcTBe BAXKYLLEro U acenTnyeckoro cpenctea. Onpegennte
MOJISIPHYO KOHLLEHTpaLmMio pacTBopa, cogep>kauero 5 rZnCl2 B 100 r pacteopa (p = 1 r/mn). OTBeT:
c(ZnCl2) = 0,37 M.

5. B auctnnnnposaHHom Boae pacteopunan 4,2 r nutbeson coabl (NaHCO3). Bblyncante MONSpHYHO
KOHLIEHTpaLUuio BeLlecTBa B NoJlydeHHOM pacTBope, ecqin ero ob6bem paBeH 200 mn. PacTBop Takown
KOHLUEHTpaUun pekoMeHayeTca ans nosockaHms ropna. Oteet: c¢(NaHCO3) = 0,25 M.

6. B )xenyno4HOM COKe MOJIIPHasa KOHLEHTpaumnsa CONSIHOWM KUCNOThI cocTaBasieT okoo 0,04
Mosb/n. PaccuntanTte maccoByto gosto HCl B )xeny[o4HOM COKe, MPUHSAB €ro NJa0OTHOCTbL 3a 1 r/m.
OTBeT: 0,146%.

7. HawaTbIpHbIA COUPT - 3TO BOAHbLIN pacTBOpP aMMMaKa. 19 nosy4YeHna HallaTblpHOro CrnnpTa B
300 mn BoAbl pacTBOpUAM 56 1 aMMnaka (H.y.). Belumciante maccoByto A0S0 U MOJIAPHYIO
KOHLEeHTpaun aMMnaka B NoJly4eHHOM pacTBope, ecan ero naoTHocTh 0,96 r/mn. OTBeT: 12,4%, 7
MOJ1b/N.

8. PacTBOp xnopuaa Kanbums ¢ maccoson gonen conm 10% (p = 1,08 r/ma) ncnonb3ytoT B
MeauLMHe B KaYeCTBe KPOBOOCTaHaBJIMBAKOLLLEr0 1 MPOTMBOAJIJIEPrniyeckoro cpeacTBa.

PaccumnTante MONSPHYIO KOHLUEHTPAUUIO M MacCy COJIK, KOTopas COaepXnTca B 15 mn Takoro
pacTteopa. OTBeT: 0,97 Mmonb/n, 1,62 r.

Bonpochbl M 3a4aHUA K CEMUMHapy NO XMMUM AN CTyAeHTOB 1 kypca neyebHoro pakynbTeTa
Tema: dneKTponuTuyeckas guccoumauus.

MpoTonuTuyeckas Teopusa KUCAOT U OCHOBaHuM. MpoTonuTuieckue paBHOBECUA.

1. OcHOBHbIE NOJIOXKEHNS Teopun AppeHnyca.

2. CyTb npoTtonntundeckonm Teopumn bpeHctena - Jloypu.

3. MpuBeanTe NpuMepbl NPOTOJINTOB — KNCAOT, OCHOBaHUN, aM(OJINTOB.

4. Tunbl NPOTONNTUYECKNX PEAKLUA, NPUMEPDI.

5. Ha ocHoBaHUM cnpaBoYHbIX AaHHbIX: pKa(NH+4) = 9,62, pKa(CH30H) = 16, pKa(HCOOH) = 3,7,
onpenenute, 4eMm OynyT SABNATbLCA MO OTHoweHuMio K NH3 MeTaHon u MypaBbMHAA KUCNOTa.

HanuwunTe COOTBETCTBYIOLME YPABHEHMS peaKLNNA.

6. 3aKoH4YMTe ypaBHeHUs peakuun: a) CH30H + H+; 6) (CH3)3N + BCI3. Onpenennte KUCAOThI U
OCHOBaHwuA Jlblounca.

7. HanuwnTe B MOJIEKYJIAPHOM M MOHHOM BUAE YpPaBHEHUS CTyneH4YaToro ruaposamnsa conm K2S.
Onpepennte peakuuio cpenbl, y4nTbiBas, 4TO aHUOH HS- - amgonuTt, gna kotoporo Ka(HS-) =
1,23%x10-13, KB(HS-) = 9,5%10-8. YKaxuTe KNCNOTHO-OCHOBHbIE COMPSAXXEHHbIE Napbl.

BydepHblie pacTBopbl: 6ycdhepHblie cucteMbl, OycepHas eMKOCTb.

BydepHble cucTeMbl opraHusMa.
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1. MexaHun3m genctemns bydepHbIX CUCTEM MO OTHOLLUEHWUIO K KUCJI0TaM U LWenoYyam.

2. BbiBog ypaBHeHUs FeHaepcoHa - MNaccenbbaxa ons pacyeTa 3HayveHun pH 6ydepHbIX pacTBOpPOB.
daKTopsbl, BAUaLIME Ha 3HadeHne pH bydepHbIx cnctem.

3. KonimyecTBeHHasa xapaktepucTuka (bydepHasa eMkocTb) bydepHbix cncteMm. PakTopsl, BAnaoLWme
Ha BeNn4nHy 6ydepHOn eMKOCTH.

4. Kak nameHutcs pH, ecnm K agetaTHoMy BydhepHOMy pacTBopy, cocTosemMy 13 100 Ma KNCAOTbI U
100 mMAa conm C KOHUeHTpauunen kKoMmrnoHeHToB no 0,1 Monb/n, npnbasutb 10 mMn pacTBopa C
KOHUeHTpauunen consHom kncnotel 0,1 Mmonb/n? pK(K-Tel) = 4,76. OTBeT: DpH = 0,09.

5. B nabopaTopHO BUOXMMNYECKOWN NPaKTUKe YacTo UCMOSb3YT hocdaTHbI bydep c pH = 7,0. B
KaKOM COOTHOLUEHUWN HY>XXHO B3STb KOMMOHeHTbl octhaTHoro bydepa (rnapo- n aurnapodocdar
Kanus) ONns NpuroToBsieHNs HekoToporo obbema gaHHoro bydepa? OTBeT: HPO2-4 : H2PO-4 =
1:1,6.

6. bydepHble cucTtembl opraHumiMa: ruppokapboHaTHas, rupgpodochaTHad, remornobuHosas,
benkoBasa. MexaHM3M UX [ENCTBUS, CpaBHUTENbHAA BeNMYUHA EMKOCTU OydepHbIX cucTem
opraHmsma.

7. CoBMeCTHOe gencrteune bydepHbIX CNCTEM OpraHu3ma.

8. MNoHATUE 0 KUCNOTHO-LLEeN04HOM BanaHce, aumMaose 1 asakanose.

9. Y 60J/bHbIX CaxapHbiM gunabeToMm pa3BmBaeTCA MeTabonM4yeckMin aumao3 3a CHET HAKOMJIEHMS
KETOHOBbLIX TeN B BUAe B-rmApoKCOMACASIHON U aueTOYKCYCHON KUCAOT. Kakon pexnum ObiXaHus

MOXXHO pekKoMeHOO0BaTb TakKUM 60/1bHbIM?

10. MeTopn BosieBoM nukBMpauunm raybokoro gbixaHua bytenko (MBJIML) pekoMeHAyeT pexum
MOBEPXHOCTHOIO AblXaHUA. MeHAeTCcsa v Npu 3TOM KUCIOTHO-Weno4YyHon 6anaHc?

11. bychepHoe AencTBME NAa3MeHHOro anbbyMmnHa cuibHee BbIPaXKEHO MO OTHOLLIEHUIO K KNC0Te
nnu K weno4m npu pH = 7,4? OTBeT aprymeHTupymnTe. pl/(ansbymmnHa) = 4,76. OTBET: K KUC/OTE.

FeTeporeHHble paBHOBecUs. YCJIOBMA pacTBOpeHus u obpa3oBaHusa 0CafgKoOB.
KoHKypupyloLiue reTeporeHHble paBHoBecus. FeTeporeHHble paBHOBECUA B XXUBbIX
opraHusMax.

1. PacTBOPUMOCTb BELLECTB, eANHULIbI KOJIMYECTBEHHOIO BbIPaXXEHUS PacTBOPMMOCTU. PacTBopsbl
HaCbILLEHHbIE, HEHACbILLEHHbIE, MepPeChILLEHHbIE.

2. CyTb reTeporeHHoro paBHoOBeCus, KOHCTaHTa reTeporeHHoro paBHoBecus (Ks), ee 3HavyeHue.
3. YcnoBusa obpa3zoBaHUA U pacTBOPEHUA 0CafKoB. MpuBeanTe npuMepsi.
4. MocnenoBaTesIbHOCTb 0CAXKAEHNSA NOHOB, AOCTMXKEHME NOJIHOThI 0CaXXAEHUA NOHA, NPUMEPDI.

5. W30nupoBaHHble W COBMELLEHHble TreTeporeHHble paBHOBecUdA. YCJI0BUA CMeLleHus
reTeporeHHOro paBHoBeCus.

6. leTeporeHHble paBHOBECUS B XXMBOM OpraHu3Me, XuMmn3m obpa3oBaHNsA KOCTHOWN, 3yB6HOM TKaHW.
N3omopdun3mMm.

7. Kakue naTtosiorn4yeckme npoLecchbl CBA3aHbl C HapyLleHneM reTeporeHHoro 6anaHca? lMpusepunTe
npmMmepsbl, NpPennoXXmnTe BO3MOXXHbIE NMYTU KOppeKLUnn.

8. Ha ocHoBe npaBuia cMeLleHns reTeporeHHoro paBHoOBeCcus onpeaennTe, Kakme U3 npmeeaeHHbIX
peakuumin BO3MOXHbI: a) BaCO3 + Na2504 ® ; 6 ) AgCl + KI?

28/66



9. lMNMpwn peHTreHorpahun xenyno4HO-KNLWLEYHOro TpakTa NCMNOoJIb3YIOT CyCNeH3unto cybdaTa
bapua.Beluncnnte pactBopuMocCTb (S) cynbdaTta bapus, ecnm Ks(BaS04) = 1,1x10-10. MoXHO nu
3aMeHUTb cynbdaT bapus Ha KapboHaT Bapusa, xnopua 6apusa? OTBET NMOSICHUTE.

10. PaccunTtanTe pactBopumocTb CaF2 B Boge (B r/n), ecam Ks(CaF2) = 3,9x10-11 . OTBeT: s =
0,0166 r/n.

11. Y1o npousonpét c ocagkom BaCO3, ecainm K paBHOBECHOW CUCTeMe, COCTOALWEN M3 ocCagka

BaCO3 un ero HacblueHHOro pacteopa, AobaBuTb pacTtBopbl: a) BaCl2; 6) Na2CO3; B) Na2504; r)
NaNO3? OTBeT nosicHUTE.

OKMCNUTEJSIbHO-BOCCTAHOBUTEJIbHbIE peaKLMU: OCHOBHbIE NOHATUA, 3aKOHOMEPHOCTMU,
HanpaBJ/ieHue nporteKkaHus. Pepokc-noTteHuuan, ero Ouonoruyeckoe 3Ha4YeHue.

1. CywHocTb OB-B3anmogencTeud. Conps»xeHHble OB-napsbl. bBuonormndeckoe 3Ha4yeHmne OBP. OBP B
YKUBbIX OpraHmn3max.

2. 4T1o Takoe buonornvyeckoe okncneHmne? [MepeyvucinTe OCHOBHbIE NYTU UCMOJIb30BaHUA KUcnopoaa
B KJIETKE.

3. KakoBbl OCHOBHbIE TUMbl OKNCAUTESbHbIX peakuunin B knetke? Nx bnonornyekasa posb.

4, Pepokc-noTeHumnansol. 214C OKUC/INTENIbHO-BOCCTAHOBUTEJIbHbIX cucTem. YcnoBusa
caMonponsBosibHoOro nportekaHms OBP. ®akTopbl, BAUSOWME Ha BEJNYUHY pPefoKC-NMoTeHumana.
YpaBHeHMe HepHcTa - MNMeTepca. CBaA3b sHeprum Nbbca KpasH. ¢ DC.

5. OnpepenuTe Npoueccbl OKNCNEHNA, BOCCTaHOBIEHUS:

a) HAQ®H & HAO®+* + H*; 6) 2RSH & R-S-S-R+ 2H+; B) mmnornobuH (Fe?*) & mnornobuH (Fe3+).

6. MoNb3ysachb 3Ha4YeHUAMU CTaHOAPTHLIX PeAOoKC-NMoTeHLanoBs, onpenennuTte, B KaKOM HanpasieHuu
MOTryT CaMOlNnpoOn3BOJIbHO NMPOTEKATb PeaKLUUNNn:

Fe2(S04)3 + NaCl & FeS0O4 + CI2 + Na2S04;

NaNO2 + KMnO4 + H2504e NaNO3 + MnSO4 + K2504 + H20.

OTBeT nosicHuTe. PaccymntanmTe 3HavyeHme IC (E°).

7. PaccyutanTte no ypaBHeHuto HepHcTa - lMeTepca, NpM KakKOM COOTHOLUEHUN OKWUCAEHHOW U
BOCCTaHoBNeHHON hopmM B cucteme [Fe(CN)6]13- + le-« [Fe(CN)6] 4- noTeHuwnan bynet paseH 0,28
B? OTBeT: 44:1000.

8. PaccuuTtanTe 3C n KpasH. 0ns peakumm 6MoN0rm4eckoro oKUCeHuns:

HAL-H + H+ + ®A[ + 2é & ®AOH2 + HAOQ+ , T = 298 K, pH = 7,0. jo/(HAOQ-H+H+/HAL+) = -0,32
B;

jo/(PAL/DPALOH2) = -0,22 B. OueHuTe pesynbTaT. OTBeT: E/= 0,1 B, KpaBH = 2512.
9. ®epMeHT NakTaToerngporeHasa Katanmsunpyet obpaTumMylo peakuumio:
MupysaT + HAL(H) + H+ + 2é & naktaT + HAQ+. Paccuntante 34C 1 KOHCTaHTy paBHOBECUS 3TON

peakuun (T =298 K), oueHuTe pesynbTtaT. OTBeT: E° = 0,13 B; KpaBH. = 25119; paBHOBecue
CMeLLEeHO BMpaBo Mpu AaHHbIX YCII0BUSAX.

MpuMepHbIA BAPUAHT KOHTPOJIbHOW PaboThl

29/66



TecToBble 3apaHUA AN KOHTPOJIA 3HAHUMA CTyAeHTOB 1 Kypca nevyebHoro pakynbrera no
XUMUU

Tema: «PacTBOpbl. DU3NKO-XMMUYECKas TEOpPUA pacTBopeHusa. KonnuratuBHblie CBOMCTBA
pacTBOpOB»

BapuaHT 1.
1. BoibepuTe npaBusibHble OTBEThI.
1. PacTBOpamMu Ha3biBalOTCA:

A TepMoaAUHaAMUNYECKN y€TOI7I‘-IVIBbI€ FOMOreHHble CucTtembl, cocTodlmne wmu3 OByx W bonee
KOMIMOHEHTOB,

b TepmoamHamMm4yecku HEyCTOI;I‘-IVIBbIe FOMOIreHHble CNCTeMbI, coCTOoALLNME N3 OAHOIO KOMIMOHEHTAa,
B TeEpMOANHaAMUNYECKN yCTOI7I‘-IVIBbIe reTeporeHHble CUCTeEMbI, COCTOoALLME N3 OAHOIr0O KOMIMOHEHTAa,

[ TepMognMHaMu4yecku HeyCTOIZ‘-II/IBbIe retTeporeHHble CUCTEMbI, COCTOALWLMNE U3 OBYX N bonee
KOMIMOHEHTOB.

2. 3eMHas aTMocdepa:

A npumep Xnaknx pacteopos; b npumep razoobpa3sHbiXx pacTBOPOB;

B npuMmep TBepAblX pacTBoOpoB; [ He sABASETCSA pacTBOPOM.

3.Yron cea3u Mexxay aToMamMum B MosieKkyne Boabl paseH: A 104,50; b 109,50; B 1800; I 1200.
4. Mpwn pacTBOpEHUNM TBEPObIX BELWECTB B BoAe TeraoTa:

A Bcerpa nornowaeTtcs; b Bcerpa sblgenseTcs;

B MoXeT nornowaTbCca Ui BblaenaTbcs; I He BbigensaeTcs U He NorsjoulaeTcs.
5. Ha pusmnyeckonm ctagmm pacTBOPEHNS ra3oB dHeprus:

A Bcerpa Bblgensietcs; b Bcerga 3aTpadmBaeTcs;

B He pacxoayeTcs; ' MOXXeT 3aTpaymBaTbCsA NN BblOENATCS.

6. Ha xuMmnyeckom ctagnm pacTBOPEHUS MPONCXOLANT:

A paspylleHne KpUCcTassIM4eckon peleTKn pacTBOPSIEMOro BELWEeCTBa;

b pacnpeneneHune 4acTul, pacTBOPSEMOro BeLlecTBa BO BCeEM 0bbeMe pacTBopa;
B obpasoBaHue rnapaTtos; [ obpa3oBaHWe CONbLBATOB.

7. Ha domnsmnyeckom ctaamm pacTBOPEHNS NPONCXOONT:

A paspylleHne KpUcTaan4eckon peleTKn pacTBOPSEMOro BewecTBa;

b pacnpeneneHune 4acTuL, pacTBOPSEMOro BellecTBa BO BceM obbeMe pacTBopa;
B obpasoBaHue rngpaTtos; [ obpa3oBaHme CONbLBATOB.

A Maccbl noHa; b paanyca noHa; B 3apsapga noHa; [ TemnepaTypbl BOoAbl.
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9. KoHTpakuunsa - 3To:

A cKkaTue obbeMa pacTBOpa M3-3a ero CaMoyrJIOTHEHUS;

b yBennyeHne obbema pacTtBopa M3-3a €ro caMopacLlunpeHuns;

B nameHeHue KOHUEHTpaLnM pacTBOPEHHOI 0 BeLeCcTBa B pacTBoOpe;

" OTHOLWEeHNEe KOIMYeCTBa BelwecTBa K 06beMy pacTBopa.

10. B HeNoAApHbIX PpacTBOPUTENSX XOPOLLO pacTBOPAKTCSH BelecTBa:

A co cnabononsApHbIMM KOBASIEHTHLIMU CBA3AMKN; B C HENONAPHLIMU KOBAJIEHTHLIMU CBA3AMU;
B C MOHHBLIMU NN KOBANEHTHbLIMU NONAAPHBLIMU CBA3AMU; [ TOJIBKO C MOHHbLIMU CBA3AMMU.

A ero maccosown gone; b ero gasneHunto Hag pacTBopomMm; B ero monspHom macce; I ero MosaspHon
KOHLEeHTpaLumn.

A TeHpu; b Paynqa; B DanbToHa; I AppeHuyca.

13. PacTBOPMMOCTb Fa30B B XXNOKOCTAX C MOBbILUEHWEM TeMMnepaTypbl:

A Yyalle Bcero nosbilaeTcs; b 4alwe Bcero noHU>xaeTcs;

B He 3aBUCUT OT n3MeHeHUsa TeMnepaTypbl; [ 3aBUCUT OT NPUCYTCTBUA KaTaIn3aTOPOB.
A TemnepaTypon KuneHus; b TemMnepaTypon pacTBOPEHUS;

B TennoTon pactBopeHus; I KpUTMYECKON TeMnepaTypon pacTBOPEHMS.

15. B 3akoHe pacnpepeneHus HepHcta C1/C2=K cnmosn «K» - 3T0:

A KOshPpULUNEHT pacTBOPUMOCTU; b KO3hpuuneHT pacnpeneneHuns;

B KoahdnumeHT ocaxxageHus; I TemnepaTypHbIN KO3 hUUnNeHT.

17. MaccoBas 00,8 pacTBOPEHHOro BewlecTBa - 3TO OTHOLUEHUeE:

A Maccbl paCTBOPEHHOr0 BellecTBa K Macce pacTBopuUTens;

B Macchbl pacTBOpUTENA K Macce pacTBOPEHHOI 0 BeLecTBa;

B Macchbl pacTBopa K Macce pacTBOPEHHOI 0 BeLLeCcTBa;

" Macchl pacTBOPEHHOr 0 BelecTBa K Macce pacTeopa.

18. I3 KOHUEHTPUPOBAHHOIr0 PacTBOPa MOXXHO NOJIYYNTb pa3baBNeHHbIN:

A ynansas pactBopuTenb; b nobaBnas pacTBopuTeEns;

B yoanaa pactBopeHHoe BewecTBo; I nobaBnsas pacTBOpeHHoOE Bew,ecTBO.

19. MaccoBas [0, Bblpa)xeHHas B NpoLueHTax, NoKa3biBaeT:

A Maccy BeuwecTBa B 100 mn pacTtBopa; b maccy BewecTtsa B 100 r pacTBopa;

B maccy BewecTtBa B 1000 r pacTtBopa; I Maccy BewecTtBa B 1000 r pacTBopuTens.

20. MaccoBas nons Bbipa)kaeTcd B: Ar/n; b monb/n; B gonax eamHuubl; I npoueHTax.
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21. MonanbHasa KOHLEHTpaumna BelecTsa - 3TO OTHOLUEHNe:

A Konm4ecTBa pPacTBOPEHHOrO BeLleCTBa K 06beMy paCcTBOPUTENS;

b KonmM4ecTBa pacTBOPEHHOI 0 BewecTBa K 06beMy pacTBopa;

B KosinyecTBa pacTBOPEHHOr 0 BellecTBa K Macce pacTBOpPUTENS;

' Macchl BewecTBa K 06beMy pacTeopa.

22. KonnmraTuBHbIMW CBOMCTBaMWM PaCcTBOPOB Ha3bIBAlOTCHA T€ CBONCTBA, KOTOpPbIE:

A 3aBUCAT OT MacCChl YaCTUL, PaCTBOPEHHOIr 0 BeLeCcTBa, HO He 3aBUCAT OT UX (hOpMbl U pa3Mepos;

b 3aBUCAT OT Maccbl N hOpPMbl HaCcTUL, PaCTBOPEHHOI O BELLLECTBA, HO He 3aBUCAT OT UX KOJINYECTBa;
B 3aBUCAT OT KOJIMYECTBa YaCTWUL, paCTBOPEHHOrO BELLEeCTBa, HO He 3aBUCAT OT UX MaccCbl 1 POPMbI;
" 3aBUCAT OT (hOPMbl HaCTUL, PAaCTBOPEHHOI 0 BeLLeCcTBa, HO He 3aBUCAT OT UX MacChl 1 pa3Mepos.
23. KonnmraTmBHbIMU CBOMCTBaMM PacTBOPOB SABAAIOTCS:

A ocMoTuMYeckoe gaBneHne; b noHmxeHne TemnepaTypbl 3aMep3aHNs PacTBOPOB;

B noBbileHNe TeMnepaTypbl 3aMep3aHnsl pacTBOPOB; [ MoBbILLEHNE TeMMNepaTypbl KUNEHUS
pPacTBOPOB.

A pa3Hble No npupoae BelecTBa C 0ANHAKOBON MacCcou;

b oovHaKoBbIe Mo npmnpoae sewecTBa, AaXXe eC/In 3TU paCTBOPbI COAEPKAT pa3HOE KOJINYECTBO
HYacTunuy,

B pa3Hble No Npupoje BewecTBa, HO C OAMHAKOBbLIM KOJINYECTBOM YacTuL,;

" oAMHaKOBbIE MO NpUpoLe BewecTsBa, JaXke eCcsin OHU UMEKT pa3Hylo Maccy.
A ocmoc; b pactBopeHue; B nusuc; I guddysna.

26. OCMOCOM Ha3blBaeTCA:

A npouecc NPOHNKHOBEHNS MOJIEKYJT PAaCTBOPEHHOIO BeLeCTBa Yepe3 NosyrnpoHMLAEMYIO
MeMbpaHy 13 pacTeBopa ¢ 60bLUEN KOHLEHTpaLen B pacTBOP C MEHbLUEN KOHLEeHTpauunen;

b npenMMyuwLeCcTBEHHO OOHOCTOPOHHSASA CaMOMPoOnN3BoOJIbHAA AU dy3na Mosiekyn pacTBopuTens yepes
nonynpoHuuaemyto MemMbpaHy U3 pacTBOpa C MEHbLUEN KOHLEeHTpaumnen B pacteop ¢ 6onbluen
KOHLEeHTpaunen;

B npouecc paBHOMEPHOro pacrnpenesieHns MoJieKyl PaCTBOPEHHOro BELLLeCTBa Mo BceMy obbemy
pacTBoOpa;

' npenMyLiecTBEHHO OAHOCTOPOHHAS CaMONPON3BOJIbHAsA ANGPdY3Na MOSIEKY 1 pacTBOpUTENs Yepes
nonynpoHuLaemyto MmeMbpaHy 13 pacTBopa ¢ 6osblLUEN KOHLUEHTPALUWeENn B pacTBOP C MeHbLLUENR
KOHLUEeHTpaumen.

27. 3aKkoH BaHT-Topcpa: AP=C*R*T; BP=C*F*T, BP=R*F*T;, [ P=n*R*T.

A nsoocmus; b nsotoHusn; B nsotepmusna; I nsoramms.

29. OcMoTuMYecKoe faBfeHne KpoBW 4esioBeKa B HOpMe paBHO:
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A 101,3 klMa; b 340 - 380 klMa; B 640 - 680 kMa; I 740 - 780 kIla.

A ceppue; b nerkue; B kuweyHuk; I noyku.

31. OcHoBHOe cBONCTBO MeMbpaHbl, sieXallee B OCHOBE OCMoOcCa:

A 6onblag naowanb NoBepxHOCTN; b nzbupartenbHasd NPOHNLLAEMOCTD;

B BblCOKasi MPOYHOCTb; I ABYXCNOMHOE CTPOEHME.

A 56 %; 648 %; B0,56; I 0,48.

20%: AO0,2r/monb; B0,2; BO0,2 monb/n.

34. N30TOHNYECKNM pacTBOPOM MO OTHOLLUEHUIO K KPOBU ABMAETCS:

A 0,09% p-p NaCl; b 0,9% p-p NaCl; B 4,5 -5 % p-p rntoko3bl; I 45 - 50 % p-p ratoKo3bl
A n3omMonapHocTb; b ocmMonAapHOCTbL; B n3oToHMYecknn koacppunumneHT; I nsoocmus.

A rmnepTtoHnyeckue; b runotoHmyeckune; B nsotoHmyeckue; I 0o4HOMONSANbHLIE.

A HeHacbIWEeHHbLIM NMapoM; b nepeckilWweHHbIM MapoM;

B nonyHacblweHHbIM NapoM; [ HacCbIWEHHbIM MapoM.

A ocmomMeTpa; b BonbTMmeTpa; B ToHoMeTpa; [ MaHOMeTpa.

A nosbiwaeTcs; b He naMmeHseTcsa; B noHwkaeTcd; [ MOXKeT MoBbIWATHCA UM MOHMKATbLCA.
A MaccoBon gone pacTBOPEHHOro BewecTBa; b MaccoBoi posie pacTBopuTens;

B MonbHOM pgone pactBoputens; I MONbHOW Ao0sie paCTBOPEHHOIO BELLECTBa.

A 3aKkoH Payns; b 3akoH BaHT-Todpda; B 3akoH HepHcTa; I 3akoH CeyeHoBa.

42. 4TO N3 nepeyvymncsieHHOro aBnseTcsa ceacTBmeM U3 3akKoHa Payns:

A pacTBopbl KUNAT nMpu 6onee BbICOKOM TeMMnepaType, YEM YNCTbIN PaCcTBOPUTESb;

B pacTBopbl KNNAT Npu Bosee HU3KOM TeMNepaType, YHEM YUCTbIN PacCTBOPUTESIb;

B pacTBopbl 3aMep3atoT npu 6onee BbLICOKON TeEMMepaType, YEM YNCTbIN PacTBOPUTEND;
' pacTBOpLI 3aMep3atoT Npu Bosiee HU3KOM TeMNepaType, YHEM YUCTbIN PaCcTBOPUTESb.
43. TemnepaTypa kuneHus soabl pasHa 1000C npu fasneHUu:

A 760 klMa; b 776 kla; B 1000,3 kMa; I 101,3 klla.

44, B chopmyne Atknn = E . m cmmBon «E» - aT0:

A sHeprusa akTneauum ; b abynnmockonnyeckasa KOHCTaHTa;

B Kpnockonnyeckas KOHCTaHTa; [ TensoTa KuneHus.

45. MNpu oAMHaAKOBON TeMnepaType KUMNSAT pacTBOPbl HE3NIEKTPOJINTOB:

A oaonHakoBoro obbvema; b ognHaKoBOW MaccChl;
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B c 0AMHaKOBOW MONAJILHON KOHUEHTpaunen; I ¢ 0o4gUMHaKoOBOW MacCOBOW A0J1EN PAaCTBOPEHHOIO
BellecTBa.

46. NN30TOHMYECKNIN KO3(hDULUMNEHT NMoKa3biBaeT:

A BO CKOJIbKO pa3 peajibHOE HYNC/I0 HaCTuL, paCTBOPEHHOIO 3/1EKTPOJINTa B paCTBOpe 6onblie, 4em
TeopeTn4eCKn oXXxnogaemoe,

b BO CKOMIbKO pa3 OnbITHOE 3HavyeHue Atkmn pacTeBopa 3/1IeKTPoInTa bonblie, 4eM TeopeTnvieckun
pacCHnNTaHHOE,

B BO CKO/IbKO pa3 onbITHOE 3Ha4YeHne PoCM pacTBOpa 3/1eKTposinTa bonblie, YeM TeopeTuyeckun
pacCcYnNTaHHOE;

I BO CKOJIbKO pa3 pacTBOPUMOCTb 3/1EKTPOSINTaA Bosblie, YEM HEINEKTPOSINTA.

2. YcTaHoBMTe cooTBeTCcTBME.

OnpepneneHne metoda Ha n3mepeHunn 4ero ocHosaH

1 KpI/IOCKOI'II/I‘-IeCKVIPI MeToj - 3TO MeTof A OCHOBaHHbIN Ha n3MepeHnn naBneHusa
ccnegoBaHua

2 26yNnanockonnyeckuin MeTog - 3To b OCHOBaHHbLI Ha U3MEPEHNN 3JIEKTPONMPOBOAHOCTU
MeTOo[ NCCNefoBaHns

B 0CHOBaHHbIV Ha n3MepeHnn TeMmnepaTypbl KNMeHNA

I OCHOBaHHbIN Ha N3MEPEHMUN TEMMNEPaTYPbl 3aMep3aHus

2.

Ha3BaHWe KOHCTaHThI 4To xapakTepusyert

1 26ynnmockonmyeckas IA loKa3blBaeT Ha CKOJIbKO rpaZlyCcoB MoBbILLIAeTCsa tknun pacTteopa, Nosly4eHHoro rnpu
KOHCTaHTa pacTBOopeHUn B 1 K pacTBopuTens 1 MOa HE3IeKTPosInTa

2 Kpnockonunyeckas KoHCTaHTa [b Moka3biBaeT Ha CKOJIbKO rpafycoB MOHWXaeTcs t3am pacTBopa, MNoJsy4eHHOro npu
pacTBopeHun B 1 Kr pacTBopuTens 1 Monb HE3JIeKTpoamnTa

B lMoka3blBaeT Ha CKOJIbKO rpaflyCcoB NOHWXXaeTcsa tkmun pacTeopa, nojly4eHHoro npu
pacTBOpeHun B 1 K pacTBopuUTens 1 MONA HEINIEKTPOJSINTA

" Moka3blBaeT Ha CKOJIbKO rpaZlycoB MoBbILLIAETCS t3aM pacTBopa, MNOYy4YEHHOro npu
pacTBopeHun B 1 Kr pacTBopuTens 1 Mosib HE3JIeKTpoamnTa

Cutyauwms Pa3BuTune cobbiTuin
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1 Mpwn KoHTakKTe 3pmTpoumnTOoB C 0,9%-M pacTBopoM NaCl A KneTku nogsepratoTcs rnia3mosansy

2 Mpn KOHTaKTe 3pnTpounToB € 9%-m pactsopom NaCl b KneTkn noasepraroTca remMoansy

3 Mpu KoHTakTe 3puTpoumToB ¢ 0,009%-m pacTtsopom NaCl B Huyero He npoucxoant

" KneTkn Ha4nHaT MHTEHCUBHO OeIUNTbCS

4,
[MoHATKe OnpepeneHune
1 'emonn3 A paspyLUeHne IenKounToB
2 Nnasmonus b cMopLUMBaHUE KNeTKU
B HabyxaHune KJeTKn
" paspyLleHne 3pnTpoLnTOB
5.
XapakTepucTumka OnpepeneHne

1 PacTBOpbI, OCMOTUYECKOE [laBJieHNe KOTOPbIX PaBHO OCMOTUYECKOMY [laBJieHUo
MJ1a3Mbl KPOBWU

A TnoToHM4Yeckne pacTeopbl

2 PacTBOpbl, OCMOTUYECKOE AaBfieHNe KOTOPbIX MeHbLLEe OCMOTUYECKOro AaBieHns
N1a3Mbl KPOBU

b M'vnepToHMYecKne pacTBoOpbI

3 PacTBOpbI, OCMOTMYECKOE AaBieHUe KOTOpPbIX 6onble 0OCMOTUYECKOrO AaBJIEHNS
MJ1a3Mbl KPDOBU

B N130TOHUYeCKne pacTBopbl

" TOMOTOHMYEeCKue pacTBOPbI

XapakTepucTuka

OnpepenexHune

1 PacTBOp, B KOTOPOM COLAEPXKUTCSA MaKCUMasIbHO BO3MOXKHOE B AAHHbIX YC/IOBUSAX
KOJIN4eCTBO PAaCTBOPEHHOIO BelleCcTBa

A KOHLEHTPUPOBAHHbLIN pacTBOpP

2 PacTBOp, KOTOPLIA COAEPXXUT MEHbLLE BELLeCTBA, YEM €ro MOXXeT PacTBOPUTLCS Npu
NaHHbIX YCNOBMUAX

b MNepechbileHHbINn pacTBOp

MOXET PaCTBOPUTLCA NP AaHHBLIX YCNOBUAX

3 PacTBOp, KOTOPLIN cofepXuT B cebe no Macce 6osiblue PaCTBOPEHHOr0 BELLeCcTBa, YeM erojB HackIWweHHbIn pacTBop
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| |F HeHacblIlWeHHbI pacTBOp

Bonpochl K 3K3aMeHy No XuMumn ansa ctyaeHToB 1 Kypca JledebHoro cpakynbrtera
351eMeHTbl XUMUYECKON TepMOANHAMUKHN, XUMUYECKON KUHETUKU, XUMUYEeCKOoro
paBHOBecHs
1. Knaccudumkaumsa TepMoanHaMnUyeckKux CucTemM C npuMepamu.

2. Mo KakKoMy NPUHUMMNY NapaMeTpbl AeNATCS Ha 9KCTEHCMBHbIE U MHTEHCUBHbIE? MNMpuMepsl
napamMeTpoB, XapaKTEPU3YIOLLNX XXMBOW OpraHn3M.

3. OnpepeneHue n Knaccmpukaumsa npoueccos. Kakom Tnn NpoLEecCoB XapakKTepeH 18 XUBbIX
opraHn3moB?

4. Y10 Takoe pyHKUMA cocToAHUA? [TpuMepsbl.
5. YTo noHnMaeTCHa B TepMognHaMuUKe nof CtTaHa4apTHbIM COCTOSAHUEM?

6. ®opMySIMPOBKa NEPBOro 3aKOHa TEPMOANHAMUKN N €r0 MaTeEMaTUYECKOe Bblpa)keHune Ais
CUCTEM pa3Horo Tuna.

7. OHTanbnus 06pa3OBaHI/I9| MPoCTOro BeuwiecTBa, aHTaAbNnA O6pa3OBaHI/IF| CJ10)XKHOr o BewecTBa,
SHTaNbMMAa CropaHna, sHTalbnnua peakuunm rnpun C.y.

8. No4yeMy 3aKOH 'ecca aBnseTcAa ceaCcTBMEM NEPBOro 3aKOHa TEPMOAUHAMUKN, XOTSH
cchopMynnmpoBaH paHee?

9. OnpepneneHne NOHATUIN «3HTPOMUA», «3Heprus Nbbca». Kakne dakTopbl N Kak BAUSIOT Ha
BEJINYUHY SHTpoONnn?

10. Kakoe cocTofiHMEe CUCTEMbI Ha3blBaeTCs CTauMoOHaApPHbLIM? YeM OHO OT/In4aeTcsa oT
paBHOBECHOro?

11. B 4eM 3akJil04aeTCs NPUHUMMN SHEPreTUYecKoro conpshkeHus? Mpumep.

12. OcobeHHOCTU BUOXMMUNYECKNX NMpoLLeccoB? YTo Takoe romeocTas? MoyeMy opraHumsm
onnTensHoe Bpems pabotocnocobeH?

13. Y1o Takoe meTabonnamM? Kakue BblOENAOT acnekTbl MeTabonnama? buonormnyeckasn ponb ATO.
CKOJIbKO 3HEepruun BblaenseTcs npm rmaponmise ogHom Mmonekynaol AT®?

14. Kakne BONPOChI M3yYaeT XMMmMYeckasa KMHeTuka? Meanko-bnonormyeckoe 3Ha4yeHne gaHHOro
XNMNYEeCKOro pasgena.

15. Kakne peakuun ABASIOTCA FOMOreHHbIMU, a Kakue - reteporeHHbIMu? Npumepsl.

16. Kak nogpasfnensnTca XMMNYecKne peakumum no mexaHmusmy?

17. YTo Takoe MONEKYNAPHOCTb peakunmn? MNpumepbl MOHO- U BUMONEKYNAPHBLIX PEaKLNNA.
18. MNMocnepoBaTesibHbIE N MapasienbHble peakunn. MNMpumepsl.

19. bnonornyeckoe 3Ha4yeHne UenHbIX, CONPSAXXEHHbIX, LNKINYECKUX peaKLni.

20. Kak onpefnenaetcsa CKOPOCTb CNIOXKHbIX PpeakLnin?

21. OCHOBHOW 3aKOH XMMNYECKON KNHETUKN. KnHeTnyeckoe YpaBHeEHNE CKOPOCTH XNMNYECKOWN
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peakuun.
22. MonekynapHoCTb N NopsafoK peakuun. MNMpumepsl.

23. MNpasuno BaHT-Todhda. Kakne 3HavyeHUsa npMHUMaeT TeMnepaTypHbIn KO3IPULMNEHT ang
06bI4HbIX 1 BMOSIOrNYEeCcKUX NPoLEeccoB?

24. B 4eM 3akKkJo4aeTcH CYTb TEOPUN aKTUBHbIX CTOJIKHOBEHUNIA? Onpe,u,eneHVle SHEpPrmnm aktTuBaumn.

25. Bnabl kKaTanmsa, npuMepsl. [TOHATME O TOMOreHHOM, reTeporeHHOM, KUCNIOTHO-OCHOBHOM
KaTaJin3e.

26. O6bwme NnpuHUKUNblI KaTaansa. OcobeHHOCTN hepMeHTaTUBHOIO KaTasin3a.

YyeHue o pacTtBopax. OCHOBHbI€ TUNbl XMMUYECKUX PABHOBECUM U NPOLLECCOB B
(YHKLMOHMPOBAHUMU XXUBbIX CUCTEM

1. PacTBOp, pacTBOpUTEsb, PpaCTBOPEHHOE BeLLeCcTBO.

2. Boga Kak pacTsBopuTessb.

3. Posib BOLOPOOHLIX CBA3EW B CBONCTBaX BOAbI.

4. ®N3nNKo-XxMMmMYeCckmne CBONCTBa BoAbI, ee bBuonornyeckas posb.

5. Knaccngpmkaumm pactBopoB, UX MPUMEHeEHNe B MeguuUnHe.

6. Kakune cnocobbl Bbipa)keHns KOHUEHTPaLMM BeLlecTBa B pacTBOPE NMPUMEHSAIOTCA B
aHaIMTNYECKON N MeanLNHCKON npakTuke? [lanTe onpegeneHne Kaxxgomy cnocoby, npmeegnre
MaTeMaTu4ecKoe BblpakeHue.

7. DNeKTPONMTUYECKON guccoumnaumnen?

8. [lainTe onpepeneHne 3NeKTPOJSINTaM N HeanekTponmTam. MpusenunTe NpuMepsl.

9. B 4eM CyTb TEOPUMN INIEKTPONNTUYECKON anccounaunm AppeHnyca? Ko Bcem sinm BelwecTBam OHa
npumeHuma?

10. KakoBbl CBONCTBa KNUCJIOT, OCHOBAHWIN, COJIEN C TOYKKM 3peHunsa TI07?

11. KakoB MexaHM3M 3/1eKTPONTNYECKON JUccoLmaumn anas BewecTB C pa3HbiM TUMOM XMMUYECKON
cBA3n?

12. Mpw pacTBOPEHUN KUCNOT B BoAe obpa3yeTcs MoH rugpokcoHns H30+. MNpeacTaBbTe Cxemy
obpa3oBaHUsA 3TOro noHa. Mo KakoMy MexaHu3my oH obpasyeTca?

13. YTo Ha3bIBaeTCA cTeneHblo guccounaumm? OT Kaknx haKTOpoOB OHa 3aBUCUT?

14. AMoTepHble ruapokcmnabl. OCobeHHOCTU anccoumnaunm amoTePHbIX TMAPOKCNAO0B B KUCJIOM U
LLesI0OYHON cpenax.

15. No4yeMy aMUHOKMCNOTbI amoTepHbI? MNpnBeanTe COOTBETCTBYIOLLME NMPUMEPSI.

16. KakoBbl 0CO6EHHOCTUK Anccoumaunm CUabHbIX 3J'IEKTpOJ'II/ITOB? MpuBeaonTe NpmMepbl CUMbHbIX
SN1EKTPOJINTOB.

17. Kakne npoueccbl NPONCXOASAT B PacTBOPaX CUJIbHbIX 3JIEKTPOJINTOB?

18. BoJ/IbHOW C MOHM>XXEHHOW KUCNOTHOCTbLIO XKeNyA04HOro COKa BMECTO PEKOMEHA0BAHHOWN Bpa4yoM
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COJISSHOW KNCJIOThI PELLWT 3aMEHNTb ee Ha YKCYCHYo. MNMosHOLEeHHa I 3Ta 3aMeHa?

19. Y10 Takoe aKTUBHOCTb 3J1IEKTPONNTA, KOIPDULMEHT aKTUBHOCTU? B CBA3M C 4eM BBeOEHbI 3TU
BEJINYUHBI?

20. Kakune hakTopbl N KakK BJUAIOT Ha KO3PMPULNEHT aKTUBHOCTN?

21. lanTe onpepneneHne NOHHOM cuse pacTeopa. KakoBo brnonornyeckoe 3Ha4yeHmne 3Ton
BEJINYUHbBI?

22. Booa Kak o4eHb cnabbil 3/1eKTPOAUT. YTO NOHMMAKOT NOA4 WOHHBLIM NMPON3BEAEHNEM BOAbI?
23. KakoBa 3aBMCUMOCTb Cpefbl OT KOHLEeHTpauuym NoHOB Bogopoaa U rmapoKCnn-moHoB?

24. Y710 Takoe pH n pOH?

25. Kakune BelecTBa Ha3blBalOTCA MHAMKaTOpaMnu? Kakum ob6pa3omM C nX MOMOLLbIO MOXXHO
onpeaennTb XapakTep cpenbl pacTBopa? Buabl nHAMKaTopoB. 1. Kakne cBONCTBa pacTBOPOB
Ha3bIBAOTCA KOJUIMTraTUBHbIMU? [epevyncante 3T CBONCTBA.

26. | 3aKOH Payns, npuseouTe ero MaTeMaTuU4YeCKoe BblparkeHue.

27. 1l 3aKoH Payns, npusegnTe ero MateMaTu4eckoe Bblpa)keHne. YTo o3Ha4valoT
3bynmockonmyeckas n KpUocKonmyeckas KOHCTaHTbl? OT Kakux (hakTOPOB 3aBUCUT UX BEINYUHA?

28. Y10 Takoe andysna? OT Kaknx hakTOpPOB OHa 3aBUCUT?

29. MpnYnNHBI BO3HNKHOBEHUSA OCMOCa, OCMOTUYECKOro faBJieHus.

30. 3aKoH 1 ypaBHeHue BaHT-INodda.

31. MpuMeHeHne B MeANLMHE NOHATUIA OCMOJIAPHOCTb U OCMONASIBHOCTb.

32. OCHOBHbIe MNOJI0XKEHUSA Teopun AppeHunyca.

33. CyTb npoTonuTmnyeckom Teopumn bpeHctena - Jioypwu.

34. MNMpuneeanTe NpuUMepbl NPOTOJINTOB - KUCOT, OCHOBaHUN, aM(oINTOB.

35. Tunbl NPOTONINTUYECKUX pPeaKLUWii, MPUMepHI.

36. MexaHn3M gencteus bydepHbIX CUCTEM MO OTHOLWIEHUIO K KUCIOTaM U1 LWenoyaM.

37. BoiBoa ypaBHeHUs NeHaepcoHa - MNaccensbaxa gna pacdeTta 3HadeHun pH 6ydepHbIX pacTBOPOB.
daKTopbl, BAMAIOLLME Ha 3HavYeHne pH bydepHbIX cuctem.

38. KonmyecTBeHHas XxapakTepuctuka (bydepHas eMKocTb) BytepHbIX cuctem. PakTopsl,
BINSIOLLNE HA BENNYUHY BydepHO eMKOCTN.

39. bydepHble cucTeMbl opraHmima: ruapokapboHaTHas, ruapodocgaTHas, remornobnHosas,
benkoBas. MexaHNU3M NX OENCTBUS, CPaBHUTENbHAA BEIMYNHA EMKOCTU BydepHbIX CUCTEM
opraHusma.

40. CoBMecTHoe fencteue bydepHbIX CMCTEM OpraHmM3Ma.

41. NoHATUE 0 KUCNOTHO-LLeNo4YHoM BanaHce, aunao3e u aakasose.

42. PacTBOpMMOCTb BeLeCTB, eAUHULbI KOJIMYEeCTBEHHOr 0 Bbipa>keHnsa pacTBOPUMOCTUN. PacTBopbl
HacCbllLeHHble, HEHaCbILWEeHHbIE, NepechbileHHbIE.
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43. CyTb reTeporeHHoro paBHoOBeCHUs, KOHCTaHTa reteporeHHoro paBsHosecus (Ks), ee 3Ha4vyeHue.
44. Ycnosusa obpa3oBaHusa 1 pacTBOpPEHUS ocaakoB. MNpueegnte npuMmepsl.
45. NocnenoBaTe/IbHOCTb OCaXXAEHUA NOHOB, AOCTUXXEHME NOJSIHOTbI OCaXKAEHUNSA NOHA, MPUMEpSI.

46. N3onnpoBaHHbIE U COBMELLIEHHbIe reTeporeHHble paBHOBeCUS. YC/I0BUA CMeLLeHns
reTeporeHHoOro paBHoBecus4.

47. CywHocTb OB-B3anmogencteusa. ConpsxeHHble OB-napbl. buonornyeckoe 3HavyeHne OBP. OBP B
XKUBbIX OpraHmn3Max.

48. OBP B »xuBbix opraHusmax. Yto Takoe brosornyeckoe okmcaeHue? NepeyncanTe oCHOBHbIE
MyTW NCNOJIb30BaHUA KUCIOpPOAa B KJeTKe.

49, KakoBbl OCHOBHbIE TUMblI OKNCJINTEJIbHbIX peakuun B kneTtke? Nx buonornyekasa posb.

50. Pepokc-noTeHymanbl. 30C OKNCANTENbHO-BOCCTAaHOBUTENIbHBIX CUCTEM. YC10BUSA
CaMonpon3BoJIbHOro npoTekaHusa OBP. ®akTopbl, BAMAOWME Ha BEIMYNHY PeaoKC-NoTeHLMana.
YpaBHeHMe HepHcTa - MNMeTepca. CBA3b aHeprum Nmbbca KpasH. ¢ 9C.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl oueHUMBaHUA 3HaAHUM,
YMEHUM U HaBbIKOB, U ONbiTa AEeATEJIbHOCTU, XapaKTepus3sylowux 3Tanbl (popMupoBaHua
KOMNeTeHUunn

TpeboBaHuA K NpoBeAEeHNI0 YCTHOro onpoca

Onpoc - cpeaCcTBO KOHTPOJISA, OPraHNU30BaHHOE Kak creumanbHas 6ecefa npenogaBaTens C
obyyYaloLWmMMCs Ha TeMbl, CBSI3aHHbIE C U3yYaeMOoW ANCUMMJIMHONW, N pacCiMTaHHOE Ha BbiICHEHMe
obbema 3HaHuUIM, oby4atollerocs no onpeneseHHoOMy pasaesny, Teme, npobneme un T.n.

KpuTepumu oueHKU 3HaHUW Npy NpoBegeHnmn onpoca

OueHKa «OTJINYHO> - CTYAEHT NOJIHO N3JlaraeT I/I3y‘-IeHHbIVI MaTepunan, naéTr npasunjibHoOe
onpepeneHme MOHATUN; 06Hapy)KVIBBET NMOHNMMaHNe MaTepnalia, MOXET obocHoBaTb CBOU
CyKaoeHunsa, NnpuMeHNTb 3HaHNA Ha MNPaKTUKe, NpuBecTun Heobxogumble npmnMmepbl HE TOJIbKO MO
yqe6H|/|Ky, HO U CAMOCTOATE/IbHO COCTaBJIEHHbIE; U3NnaraeT MaTepuan NpodeccnoHasIbHbIM A3bIKOM
C ncnoJjib3oBaHMem COOTBeTCTBy}OLLI,eIZ CUCTEeMbl NOHATUN K TEPMUNHOB.

OueHKa «XOpoLo» - CTYAEHT AAaéT OTBET, YAOBNETBOPAOLWMNNA TEM e TpeboBaHUAM, 4TO N ANS
OLLEHKWN «OTJINYHO», HO AonyckaeT 1-2 owunbKun, KoTopble caM Xe ncnpasnseT, n 1-2 Hego4véTta B
nocsiefoBaTesIbHOCTU U A3bIKOBOM OhOPMJIEHUN N3SlaraemMoro.

OueHKa «y[0BJIETBOPUTENIbHO» - CTYAEHT 06Hapy>XMBaeT 3HAHME U MOHMMaHNe OCHOBHbIX
NONOXKEHU AAHHOW TEMbI, HO U3N1araeT MaTepuas HEMOMHO U AOMYCKAeT HETOYHOCTM B
ornpeneneHnn NOHATUN AN GOPMYyIMPOBKE NPaBUJ; He yMeeT A0CTaTOYHO rnyboko n
[oKa3aTenbHO 060CHOBaTb CBOWU CY)XAEHUS U MPUBECTM CBOM NPUMepLI; n3naraeT MaTepuan
HenocnenoBaTes/IbHO M AOMNYyCKaeT OWMOKM B A3bIKOBOM O(POPMJSIEHUM N3NaraemMoro.

OueHKa «HeyOoBJIeTBOPUTENIbHO» - CTYJEeHT 0bHapy>XMBaeT He3HaHne 6osbLIen YacTu
COOTBETCTBYIOLLEr0 pa3aesa M3yyaemoro matepmana, 4onyckaeT ownbkn B hopMyanpoBke
ornpeneneHnin n NpaBuJl, NCKakaroLwme nx cMbicsl, 6ecnopsgoyHo U HeyBEPEHHO n3naraeT
MaTepuan.
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TpeboBaHuA K NpoBeAEeHUIO TeCTOBOro 3agaHus

TecT - cucTtemMa CTaHAapPTU3UPOBAHHbIX 3aaHuWi, MO3BOJIAIOLWAA aBTOMaTU3MPOBaTh NpoLeaypy
N3MepEeHNs YPOBHSA 3HAHMN N yMeHnn oby4vatoLlerocs.

KpuTepumu oueHkKu 3HaHUK CTYAEeHTOB Npu npoeeaeHun TeCTUpoBaHuA

OueHKa «OTJIMYHO» BLICTaB/IAETCA NMPM YCAOBUM MPaBUJIbHOINO OTBETa CTYAEHTa HE MEHEE YEM
90% TecToBbIX 3a4aHNN;

OLl.eHKa «XOPOLWO>» BbICTaBNAETCA Npn yCcJsiIoBU NpaBMJIbHOINo OTBETa CTyAeHTa HE MeHee 4eM
80% TecToBbIX 3a0aHNIA;

OueHKa «yA0BJIETBOPUTEJIbHO>» BbICTaBAAETCA NPU YyCI0BUWN NPaBUIbHONO OTBETa CTyAEeHTa He
MeHee 70%;

OueHKa «HeynoBJIETBOPUTEJIbHO>» BbICTABASAETCA NPU YCJIOBUU NMPaBUIbLHOIO OTBeTa CTyAeHTa
MeHee 4yeM Ha 70% TecToBbIX 3a4aHUN.

TpeboBaHuA K NnpoBeAeHUIO 3K3aMeHa

DK3aMeH Mo AnCUUNIMHE (MOAY) NpecaeayloT Lesb OUeHNTb paboTy CTyAeHTa 3a Kypc
(cemecTp), Mony4yeHHbIE TeOpeTUYeCKne 3HaHWS, MPOYHOCTbL UX, Pa3BUTUE TBOPYECKOrO MbILLUNEHNS,
nprnobpeTeHre HaBbIKOB CaMOCTOATE/IbHOWN paboThbl, yMEHNEe CUHTE3MPOoBaTh MNOJIYHEHHbIE 3HAHUSA 1
NPUMEHATb UX K PELLUeHNI0 NpakTUYeckKnx 3ana-

KpuTepumu oueHKU 3HaHUM NpU NPoBeeHnM 3K3aMeHa

OueHKa «OTJINYHO» - BbICTaBIAETCA CTYAEHTY, NOKa3aBLleMy BCECTOPOHHME, CUCTeMaTUYecKne u
rnybokue 3HaHus y4ebHom NporpaMmbl AUCLUMAINHBI N YMEHUS YBEPEHHO NPUMEHSATb X Ha
NpakTUKEe NpU peLleHNn KOHKPeTHbIX 3aAa4, cBo6oaHOE 1 npaBuibHOe 060CHOBaHME MPUHATbLIX
pelieHun.

OueHKa «XOpPOoLUOo» - BbICTAB/IS€TCSA CTYAEHTY, €CNIM OH TBEPAO 3HAET MaTepuas, FPaMOTHO 1 Mo
CyLLEeCTBY M3NaraeT ero, yMeeT NMPUMEHATb NOJIy4YeHHble 3HaHNSA Ha MPaKTUKe, AOMYyCKAEeT B OTBETE
AN B peleHnn 3aay HEKOTOPble HETOYHOCTN, KOTOPbIE MOXKET YCTPaHMUTb C MOMOLLbIO
OOMOJIHUTESNIbHBLIX BOMPOCOB NnpernogaBaTens.

OueHKa «y[0BJIETBOPUTEJIbHO> - BbICTABJIAETCS CTYAEHTY, NMoKa3aBlueMy dparMeHTapHbIN,
pPa3pO3HEHHbI XapaKTep 3HAHW, HEAOCTAaTOYHO NpPaBUJIbHble HOPMYNNPOBKN BA30BbLIX MOHATUN,
HapyLLUEHUS NOrMYecKon NocnenoBaTeIbHOCTU B U3JI0XKEHMW NPOrpaMMHOro MaTepuana, Ho npu
3TOM OH BJlafieeT OCHOBHbIMU pa3aenamMmn y4ebHom nporpaMmbl, HEOOXOANUMBIMU ANA AafibHENLEero
oby4yeHUss 1 MOXKET NPUMEHSATb NOJlyYeHHble 3HaHUA No obpa3sLy B CTaHAAPTHOW CMTyauun.

OueHKa «Heya0BN1eTBOPUTEJIbHO» - BbICTABISETCA CTYAEHTY, KOTOPLIN He 3HaeT 6onbLuen YacTu
OCHOBHOI 0 cofiep>XaHuns y4ebHon nporpaMmbl AUCLMMAMHDI, AONYCKAET rpybble owmnbkn B
hopMyIMpoBKax OCHOBHbIX MOHATUN OUCLUUMNHBI N HE YyMeeT NCM0J/1b30BaTb MNOJYy4YEHHbIe 3HaHUS
npy peLeHnn TUNOoBbIX NPaKTUYeCKnX 3aaa.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Xumus : y4ebHuk gnsa sysos / 0. A. Jlebepes, I'. H. ®anees,
A. M. Tony6es, B. H. LLanoean ; non obwen pegakumen I, H.
dapeeBa. — 3-e u3g., nepepab. n gon. — Mocksa :
M3paTenbcTBo KOpanT, 2025. — 445 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-21209-9. — TekcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/566059

https://urait.ru/bcode/566059

FnuHka, H. J1. O6wasa xumuns : y4ebHuk gns sysos / H. J1.
nuHKa ; nog pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e u3g., nepepab. n gon. — Mocksa : 3gaTtenbcTBo
OpanT, 2025. — 717 c. — (Bbicwee obpa3oBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3NeKTPOHHbIN //
Obpa3oBaTenbHana nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090

MapTbiHOBa, T. B. XuMusa : y4ebHMK 1 NpakTUKyM 415 By30B /
T. B. MapTbeIiHOBa, V. B. ApTamoHoBa, E. . FloayHoB ; noj
obuien pepakumen T. B. MapTbIHOBOW. — 2-e U3M., UCMpP. U
non. — MockBa : 3paTenbcTBo OpanT, 2025. — 368 c. —
(Bbicluee obpasoBaHue). — ISBN 978-5-534-09668-2. —
TeKCT : 3N1eKTPOHHbIN // Obpa3oBaTenbHasa naaTgopma
KOpanT [canT]. — URL: https://urait.ru/bcode/560130

https://urait.ru/bcode/560130

54(075.8) 11 64 JintBuHoBa, T.H. ObLaa xumus : 3aa4m
MenunKo-b1Monornyeckon HanpaBIeHHOCTbIO : yyebHoe
nocobue pona ctyneHToB By30B / T.H. JinTBnHoBa. - PocToB
H/O : ®eHukc, 2014. - 319 c. - (Bbicluee MmeanumnHCKoe
obpasoBaHue). - MN'pud: PekomeHgosaHo FEOY BMO MepBbiii
MOCKOBCKMI rocy4apCTBEHHbIN MEAULIMHCKUIA YHUBEPCUTET.
- Mpwn.: c. 283-315. - 3b H6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100026968. -
Pe>xxum pocTyna: conep>kaHue. - AYJ1: 98 3k3. - bubnuorp.: c.
316-317 (17 Ha3B.). - ISBN 978-5-222-22839-5

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+044
941

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

54(07) I' 70 F'opoxos, P.B. (Makonckuni rocy [apCTBEHHbIN
TEXHOJIOrN4eckuii yHnsepcmuTeT). Obwas xumms : y4ebHo-
MeToAunyeckoe nocobue K BbINoJIHEHNIO NabopaTopHbIX
paboT ona ctyneHToB 1 Kypca Bcex oopm obyyenuns / [P.B.
FopoxoB] ; M-Bo o6pa3oBaHus n Hayku PD, Maiikon. roc.
TEeXHON. YH-T. - Mankon : MI'TY, 2011. - 99 c. - Mpwun.: c.
94-97. - bubnnorp.: c. 93 (11 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029647

54(07) I' 70 N'opoxos, P.B. (Makonckumii rocy 4apCTBEHHbIN
TexXHoJIornyecknin yHmesepcuteT). Obwaa xumus : y4yebHo-
MeTogunyeckoe nocobue / [P.B. F'opoxoB] ; M-Bo obpa3oBaHus
1 Haykn P®, Mankon. roc. TeXHos. yH-T. - Mankon : MI'TY,
2011. - 93 c. - Npwnn.: c. 88-91. - bubnunorp.: c. 87 (17 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029643

546(07) X 46 XuMna : MeToa. yKasaHusa no
CaMoCTOATEJIbHOMY U3YHEHUIO OUCLUMIINH "XuMusa" n
"Obwan n HeopraHuyeckasa xmuMnsa" gns CTyaeHToB By30B. Y.
1/ Mankon. roc. TeXHOs. NH-T, AAbIr. roc. yH-T ; [cocT.: M.W.
CranbHasg, T.U. CngopuHa, A.H. Oxesl]. - Mankon : MI'TH,
2003. - 45 c. - Mpwun.: c. 42-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657

544.3(07) A 45 AnropuTmbl B3aUMHOro nepeesoja
KOHLEeHTpaLumm pacTBOPOB : MeToA. nocobne Ana cTyneHToB
04HOWM N 3a04HON hopMbl 0byyeHns / Mankon. roc. TexXHo.
yH-T ; [cocT.: T.WN. CnpopuHa, H.I'. 3a6knHal. - Mankon : Al'Y,
2006. - 32 c. - bubanorp.: c. 32

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000101027

546(07) X 46 XuMunsa : MeTod. yKasaHusa no
CaMOCTOATENbHOMY N3YHYEHUID ANCUUNANH "XuMua" n
"ObLas 1 HeopraHn4eckas xuMusa" ons CTyoeHToB By30B. Y.
2 / Mankon. roc. TexHos. uH-T ; [cocT.: M.WU. CTtanbHasg, T.W.
CngopuHal. - Markon : MI'TWU, 2004. - 45 c. - Mpwun.: c. 38-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000945
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HasBaHue CcblsIKa

TiokaBkuHa, H. A. BnoopraHunyeckas xumuns : y4ebHuk / H. A. | https://www.studentlibrary.ru/book/ISBN9785970484340.html
TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa : [90TAP-
Mepnua, 2024. - 416 c. - ISBN 978-5-9704-8434-0. - TeKkcT :

3NeKTPOHHbIN // DBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL

https://www.studentlibrary.ru/book/ISBN9785970484340.html

OpraHuyeckas xumms : y4ebHuk / TiokaBkuHa H.A.[n ap.]; | https://www.studentlibrary.ru/book/ISBN9785970449226.html
non pen. TiokaBkmHom H.A. - MockBa : T90TAP-Meauna, 2019.
- 640 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970449226.html
. - Pexxum pgoctyna: no nognucke. - ISBN ISBN
978-5-9704-4922-6

PocuH, N. B. Xumus : y4ebHMK 1 NpakTukym ansa sysos / W. B. | https://urait.ru/bcode/580188
Pocun, 1. . TomnHa, C. H. ConoBbeB. — MOCKBa :
N3paTenbcTtBo KOpanT, 2025. — 328 ¢c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-15973-8. — TekcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/580188

546(075.8) 0-28 Obuias n HeopraHnyeckas XMMms. http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+035
NabopaTopHbIN NPaKTUKYM : y4yebHoe nocobure gns AA5

bakanaspoB u crneymannctos / [C.C. bBabkuHa u gp.]. -
Mocksa : FOpanT, 2012. - 481 c. - (bakanasp. ba3oBbI KypC).
- F'pud: PekomeHgoBaHo ®IBOY BMO "POCCMNCKUA XUMUNKO-
TexHonornyeckun yHmsepcuteT O.U. MeHpeneesa". - 3b Hb
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000028868. -
Pexxum pocTyna: cogep>kaHue. - AYJ1: 17 3k3. - bubnuorp.: c.
476-477 (23 Ha3B.). - ISBN 978-5-9916-1868-7

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

3BbC «KoHcynbTaHT cTyaeHTa». Konnekynsa MegunumnHa. 3apaBooxpaHeHue (BMO) : cTyaeHYeckas
3/1eKTpOHHasa 6ubnmnoTteka : cant / OO0 «KoHCyNnbTaHT CTyAeHTa». DNeKTpoHHaa bubnmnoteka
TexHu4eckoro By3a. - Mocksa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/mb4.htmI?SSr=07E7070A1F9FD - Pexxum
JocTyna: AN 3aperncTpup. nojibzoBatenien. - TeKCT 3/IeKTPOHHbIN. DBC «KOoHCYbTaHT CTyAeHTa».
Konnekuunsa MeauunHa BO. N0OTAP-Meguna. ba3oBbin 1 NpeMnym KOMMNIEKTbI : CTyAeHYecKas
3/1eKTpOHHasa bubnmnoTteka : cant / OO0 «KOHCYyNbTaHT CTyAeHTa». DNeKTpoHHaa bubnmnorteka
TexHun4eckoro Bysa. - Mocksa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htm|?SSr=07E7070A1F9FD - Pexxum
0OoCTyna: ANA 3aperncTpup. noib3oBatenen. - TekcT

3neKTpOoHHbIN. https://www.studentlibrary.ru/ru/catalogue/switch_kit/mb4.htmI?SSr=07E7070A1F9FD
Znanium.com. ba3oBas KONINEKUUS : 3/IEKTPOHHO-b6nbnnoTevyHasa cuctema : cant / OO0 "3HAHNYM".
- MockBa, 2011 - - URL: http://znanium.com/catalog. - Pexxum gocTtyna: ans 3aperucrpup.
rnosb3oBaTesnien. - TEKCT: 3NeKTPOHHbLIN. http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekumns
: 9NIEKTPOHHO-6MbnoTevyHasa cuctema : cant / O6bWECTBO C OrpaHNYEHHOW OTBETCTBEHHOCTLIO
KoMmnaHusa "An Nu Ap Meauna". - CapaTtos, 2010. - URL: http://www.iprbookshop.ru/586.html - Pexxum
AO0CTyNa: AN 3aperncTpup. nosb3osBaTenei. - TeKCT 31eKTPOHHBbIA. KOPAWUT : 31ekTpoHHO-
bubnmnoTteyHasa cnctema : cant / OO0 «InekKTpoHHOe nlpgartensctso KOpanTt». - Mocksa, 2020 - . -
URL: https://urait.ru/ - Pexxum pocTyna: onsa 3aperncTpmp. Nosib3oBaTesien. - TEKCT /IEKTPOHHBbIN.
KoHcynbTaHTIAOC | cnpaBOYHO NpaBoBas cuctema: [canT]. - MockBa, 1997. - URL:
http://www.consultant.ru. - Pe>xxum gocTyna: ¢ KOMNbIOTEPOB YHMUBEPCUTETA (NNOKaibHas Bepcus). -
TeKkcT: aneKTpOoHHbIN. (https://www.consultant.ru/about/ © KoHcynbTaHTIAOC, 1992-2024) MO
"TAPAHT": nHdopMaumnoHHo-npaBoBoe obecneyvyeHune. - Mockea, - URL: https://www.garant.ru/. -
Pe>xnm focTyna: ¢ KOMMNbIOTEPOB YHUBEpPCUTETA (/IoKasibHasa Bepcus). - TEKCT: 3N1eKTPOHHbIN.
http://www.iprbookshop.ru/586.html HaunoHansHas anekTpoHHaa 6bubnmnoteka (HIB) :
denepanbHas rocygapcTBeHHas MHPOPMaLUNOHHasA cucTeMa : CanT / MMHUCTEpPCTBO KyNbTypbl
Poccuiickon ®epepaunm, Poccminckas rocygapcTeeHHas bubnmorteka. - Mockea, 2004 - URL:
https://H36.pd/. - Pexxum goctyna: Ans 3aperncTpup. nosb3oBaTenein. - TeKCT: 3JIEKTPOHHbIN,
https://H36.pdh/ eLIBRARY.RU. : Hay4Has aneKTpoHHasa bubnnoTeka : canT. - Mocksa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTyna: Ana 3aperncTpup. nonb3oBatenien. - TeKCT:
aNeKTpPOoHHbIN. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHasa bubnmnoTeka :
canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum gocTtyna: ons 3aperucrpup.
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nosb3oBaTenen. - TEKCT: 3IEeKTPOHHbLIN. Pecypcbl OTKpbITOro AocTyna : cant. - Mocksa. - URL:
https://podpiska.rcsi.science/resources/ - Pexxum goctyna: cBob6oaHbINA. - TEKCT: 31eKTPOHHbIN. PHLIA
(Poccuiicknia ueHTp Hay4yHon nHdopMaumnmn) Pecypcbl 6eccpoyHoro goctyna : canT. - MockBa. - URL:
https://podpiska.rcsi.science/resources/termless/ - Pexxum gocTtyna: cBoboaHbIN. - TEKCT:
3/1eKTPOHHbIN. PHLUW (Poccnncknim ueHTp Hay4yHon nHgopMmaumnm) - KHUrm, nagaHHbie npu
nopnepxke PO®U : cant. - MockBa. - URL: https://www.rfbr.ru/library/books - Pexxum goctyna:
cBoboHbIN. - TeKCT: an1eKTpoHHbIN. https://link.springer.com/ https://www.nature.com/eBook
Collections (i.e. 2023 eBook collections).Ha nnatdopme: http://link.springer.com/
https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

JlabopaTopHOe 3aHATHE.
Tema: OnpepesieHue SHTaNbMUMU NPOLLECCOB HEUTPau3auum u pasbasneHus.
PeweHue 3a4a4 Ha BblYUCJIEHUE SHTPONUM U dHeprum MNmb6Ca.

Lenb 3aHATMA: I'Ipl/|06peCTI/I NnpakKTn4eckne ymMmeHuma M HaBblKWN onpeneneHna saHTanbnnnm peaKLu/n7| He|7|Tpan|/|3a|_|,|/||/| “n pa36aBneH|/|$|, a TaKXe
peweHna 3aaa4 Ha BbIHUCJIEHWE SHTPOMUU N SHEPTNN fmbb6ca.

OGopynoBaHue U peakKTMBbI: KaJlopuMeTp; TEPMOMETP; Wnpul,; Mewanka; 0,3 M pacTBop LWeno4m rmgpokcnmpa Hatpus; 1,5M pacTtBop consHom
KWUC/I0TbI; BOAA OYULLLEHHAs; 3TUOBbLIA CAUPT; aleToOHUTpU.

JlabopaTopHas paboTta 1.
OnpepesieHne SHTAJIbNIMM HEUTPAZIN3aL UK.
TeopeTuuyeckasn 4acThb.

SHTtanbnua (H) - BHyTpeHHee Ternsiocolep)xaHue CUCTeMbl - TepMOAMHaAMUYecKas (MYHKUWUSA, XapaKTepusylowas 3HepreTnyeckoe COCTOosAHue
cucTembl Npu n3o0bapHoO-n3oTepMmnyeckux ycnosmsax. H= U+ pv

KonnyecTBo TeNnOThbl, KOTOPOE BbIAENSAETCA WM MNOrJjouwaeTcsa rnpu NPoBeAEHUN XMMUYECKON peakumn B N300apHO-N30TEPMUYECKUX YCIIOBUSX,
pPaBHO N3MEHEHMIO SHTabMNN CUCTEMBbI N Ha3biBAaeTCH SHTaJlIbNuen peakunmn (AHpeakunn) nnn tensosbsiM 3¢pgheKToM peakumnm.

JK30TepMuyYecKkmne npouecchbl NpoTeKkaloT C BbliaeneHnem tenna Q (AH<O0).

SHpoTepMuyeckmne npouecchl NpoTeKaloT C noraoweHnem Tenna Q (AH>0).

DHTaNbMUIO peakuuMin MOXXHO OnpefesinTb 3KCNEPUMEHTAsIbHbIM MNYTEM, a TakKXe TeopeTUYecKM C MCMNOoJIb30BaHWMEM CTaHAAPTHbIX 3HTANbMUNA
obpa3oBaHMs BewecTB, y4aCTBYOLWNX B XMMNYECKON peakLuum, Ha ocHoBe 3akoHa [.WU. Fecca (1840 r.):3HTanbnmna peakumu (Tennosomn 3¢pgpeKkr
peakummn) 3aBUCHAT TOJIbKO OT NPUPOLAbI BEeLLEeCTB U OT Ha4aJIbHOro U KOHEeYHOro UX COCTOSIHUSI MU He 3aBUCHUT OT NyTH, MO KOTOPOMY

nporeKkaeT peakKkuus.

SHTanbnusa Hehrpanusaunn - TennoTa, Bblaendkluwanca npu B3aMMOAENCTBMMA OOHOIMO MOJIb-3KBMBANIEHTA CUALHOW KWUCAOTbl C 1 MOJb-
SKBMBa/1€HTOM CUJIbHOI0O OCHOBaHWUA.
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Xopn paboTthbi:

1) OnpeaesieHne sHTaAbNNM HEVNTPaIN3aUnuy MnPoBOAAT B KaJiopuMeTpe. g 3TOro Ha AHO KanopuMmeTpa HaameatoT 100 ma 0,3 M pacTBopa LWesoyn
(rmgpokcmaa HaTpmA). B wnpuu, Haxo4aWMNCSA B KpbilLKe KasiopuMmeTpa HanameatoT 20 ma 1,5 M pacTBopa CONSAHON KUCNOThl. BCcTaBnsaoT nopLueHs,
(PUKCNPYSA ero B BEPXHEM MOSIOXKEHUN. KpbIWKY KasiopuMeTpa MJIOTHO 3aKpyYMBalOT, B OTBEPCTME KPbIWKW MAOTHO BCTABAAIOT TEPMOMETP Tak,
4yTObbl KOHELU, TepMoMeTpa Ha 1,5 - 2 cM He gocTaBaj 00 AHa KanopuMmeTpa. KanopnMmeTp CTaBAT Ha CTOJT MeLWasikKn 1 Mpy NOMeLWnBaHUN N3MepsatoT
TemMnepaTypy CUCTEMbI A0 NOJIYYEHUA MOCTOAHHOIO 3Ha4YeHUs NoKa3aHMnM TepMmomeTpa (tHau.).

2) 3ateM C NoMoLUbio MOPLUHS PE3KO BbITAJIKMBAKT COAEPXMMOe wWwnpuua (pacTBOp KWUCAOTbI) B PacTBOP LWESIOHW, HaxXoAAWWMACA Ha OHe
KanopumeTpa. Cpa3y n vyepe3 Kaxable 30 cek, 3anncbiBalOT NOKa3aHMsA TepMmoMeTpa B Tabauuy 1 4o MOMeHTa, Korfa TeMrepaTypa peakuMoHHON
cMecun OOCTUrHeT MakcumymMma (t0 max) n HavyHeT nagaThb.

Tabnuua 1.

Bpems OT Havasia peakuum, MUH. 0 0,5 1,0 1,5 2,0 2,5 3,0

TemnepaTypa, t0

3) lNonyyYeHHbIe AaHHbIE UCTOJIb3YIOT AJ11 TOCTPOEHUS rpamKa 3aBUCUMOCTM TeMriepaTypbl oT BpemeHu (t= f(T)).

4) BennynHy AH peakunm HeNTpaan3aumm pacCynTbiBaoT Nno gopmyne:

C-p-V, -At
&H: p oouy. ,
C_ -V

" K—mbsl K—musl

roe C - yoenbHasa TernJioeMKOCTb pacTBopa, paBHada 4, 184 [/r - rpan.;
P - MJOTHOCTb pacTBOpa, paBHasa 1 r/mn;

Vobuy. - obwnnm obvem pacTBopa, 1;

At = tHay4.- tmax.

CK-Tbl - MOIAPHAA KOHLLEeHTpauua KNCAO0Tbl, MONb/J;

VK-Tbl - 06bEM KUCNOTHI, .
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5) Caenatb obLunii BbiBoA ro paborTe.

JlabopaTopHas paboTa 2.

OnpepeneHue sHTanbnumu pasbasneHus (aueToHuTpuna).
TeopeTuueckasn 4acThb.

SHTanbnus pPacTBOpPeHNnA (pa36aaneHm1) - TenJoTa, Bblaendrouadacda rnpm pactBoOpeHUN (pa36&BﬂeHI/II/I) 1 mMonb BewlecTBa B 3HAYUTESIbHOM
n3bbITKe pacTBopuTEnNnA.

Xop, paboThi:
1) Ha aHo kasnopumeTpa HaamaT 100 M nepBoro pacTBopuTess (Boabl), a B WwNpul, HabmnpatoT 20 Ma BTOPOro pacTesopuTens (aueToHnTpuia).

2) Hdanee vccnenoBaHue NpoBoAST Kak onucaHo B sabopaTopHou paboTe 1. Mony4vyeHHble NOKa3saHUS 3aHOCAT B Tabnuvuy 2 n 3) cTposT rpapuk
3aBMCMMOCTM TemnepaTypbl OoT BpeMeHu(t= f(T)).

Tabnuvua 2.

Bpems oT Havasa peakummn, MUH. 0 0,5 1,0 1,5 2,0 2,5 3,0

TemnepaTypa, t0

4) SHTanbnNuio pacTBopeHus/pazbasneHns (CMeLUBaHWs) pacCYnTbIBalOT Mo popmye:

C-(m+m,)-At-M,
m, -1000 ?

AH =

roe C - yoenbHasa TernJioeMKOCTb pacTBopa, paBHada 4, 184 [/r - rpaa.;

m1l 1 m2 - Maccbl pacTBopUTENnen, r;
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At = tHau. - tmax;

M2 - MonsipHas Macca pacTBopuTens (aueToHnTpuia);

1000 - obbem pacTBOpa, M.

5) Caenatb obiynii BbiBOA rio paborTe.

JlabopaTopHan paboTa 3.

Tema: PelwueHue 3apa4 Ha Bbl4UCJIeHUe SHTponuu u 3Heprum M'mb6ca.
TeopeTunueckasn 4acThb.

SHTponusa (S) - TepMoaAnHaMn4eckas PYHKLMS, XapakTepusyolasa Mepy Heyrnopsaao4eHHOCTU OBUXKEHUS YAaCcTUL CUCTEMbI, T.e. HEOOHOPOAHOCTHU
PacroJIoXKEeHUs 1 NepeMelLeHmns ee YacTul,.

S
—
[

Ox/monbK,
roe Q - TennoTa, NnepefaBaeMas cucTeme,
T - abconoTHasa TemnepaTypa, NPy KOTOPO OCYyLLeCTBAAeTCSA npouecc.
DHTpPONMSA 3aBUCUT OT:
1) arperaTHoOro coCTosHNA BeWwecTB: Sra3za>Sxuna.>STB.
2) annoTponHon opMbl: Srpaduta>Sanmasa, S(03)>S(02)
3) TemnepaTypsbl: ecnm T1 >T2, To S1>S2
4) pasneHus: ecam pl> p2, To S1<S2
5) yncna vyacTuuy: ecnm nl>n2, S1>S2

DHTPOMNMA MpU WUCMAPEHUU, KUMEHWUW, PacTBOpeHUWU, cybnammMauum (BO3rOHKE) - yBe/MYMBAEeTCs, a Mpu KOHAEHCauuu, KpucTanamsaumm -
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yMeHbLUaeTCcs.
ASO peakuum = TniAS006p (npoa. p-uumn) - YniASOoO6p (ucx. BeLy-B).

BTOopo# 3aKOH TepMOOMHAMMUKMKU. B 130/11MpoOBaHHbIX CUCTEMax CaMorpon3BOJIbHO MOryT COBEPLUATLCA TOJIbKO Takue rpoLecchl, rnpu KOTOPbIX
SHTpPOMNUSA cucTemMsl Bo3pactaeT,AS> 0.

[0 OTKPbITbIX CUCTEM OO/HKHO cobnogaTbCa ABa hakTopa: 1) CTpeMaeHne K MUHUMYMY 3HEPrun, 2) CTpeMJSIEHNE K MaKCMMYMY SHTPOMNUN.
®yHKLUMEN COCTOSAHUSA, OJHOBPEMEHHO YYUTLIBAIOLWENA W SHTANbMAWIO, U SHTPOMNUID CUCTEMbI, SBNsSieTCa 3Heprusa F'mM66ca (G), KoTopas cBsA3aHa C
SHTaNbNUen 1 3HTponuen ypaBHeHmeM: AG = AH - TAS (Ox/monb). G - aHeprusa 'mbbca, n3obapHo-n30TepMUYECKNN NOTEHLUMaN Uan ceoboaHas
3Heprus -obobuieHHaa TepMogMHaMMUYeckas QPYHKUWSA, XapaKTepusylollas SHEPreTUYeckoe COCTOSHME CUCTEMbl MPU MOCTOSIHHOM AaB/IEHUN U
TeMnepaType. U3meHeHne sHeprumn MN'mbbca B pesynbTaTe XMMUYECKON peakunm Mpu C.y. BbIYUCISAIOT MO YPaBHEHMIO:

AGO peakuum = JniAG0o6p (npoa. p-uumn) - YniAGOoOGp (ucx. BeLl-B),

N3meHeHne sHeprum MNmbbca ona BnoxmmMmmyeckmnx NpoLLeccoB B YCI0BUAX OTAMYHbIX OT CTaHAAPTHbIX, MOXKHO pacCcyMTaTb MO ypaBHEHUIO:

AG = AH - TAS

3T0 ypaBHEHUE MOXXHO UCMOJIb30BaTh AJ1A onpenesieHnsa HanpasieHnsa npouecca.

Xopn paboTbi:

1) He npon3Boas BbIYUCIEHNI, onpeaesinTe 3HaK U3MEHEHUS SHTPONUN B CeAyoWnX peakumax, KpaTKko NoSCHUTE pelleHune:

A. NH4NO3 (k.) = N20(r.) + 2H20(r.); Bb. 2H2 (r.) + O2(r.) = 2H20(r.); B. 2H2(r.) + 02(r.) = 2H20(X.).

2) Mpwn HekoTopon TeMmnepaType T sHOOTEepMMYecKas peakums A — B npakTuyeckm npeTt A0 KoHua. OnpepenunTte: a) 3HakAS peakuuwn; 6)
3HaKAG peakuuun B —» A npu TemnepaTtype T; B) BO3SMOXHOCTb NPOTEKaHWA peakunm B— A npu HU3KUX TemnepaTypax. KpaTKo NOACHUTE peLleHue.

3) OnpepenuTe HamnpaBsieHWe Npouecca AeHaTypauum xmmoTpuncuHa npu 40°C, ecnn AH® peakuun pasHa +400 kO>x/Monb, a AS peakuum paBHa
+5x/(MonbeK).

4) MoryT N1 B CTaHAAPTHbIX YCNOBUSAX PeaKLNN:
A. C12(r.) + 2 HI(r.) = I2(k.) + 2HC1(r.), B.12(k.) + H2S(r.) = 2 HI (r.) + S(k.)

CaMOonNpon3BOJIbHO MNPoTeKaTb B NPSAMOM HanpasseHUn npun 298 K? Kak cka)keTCd MnoBbllLleHne TeMnepaTypbl Ha HanpaBieHUN NPOTEKAHUSA 3TUX
peakuun?
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5) PaccyntanTe nameHeHne sHTPOMUN B NMPOLIECCEe YCBOEHMS B OpPraHn3Me 4yesiloBeKa Caxapo3bl, KOTOPbIA CBOANTCHA K €€ OKUC/IEHWIO:
C12H22011(k)+1202(r)-»12C02(r)+11H20(x), ecnun

ASo06p. (C12H22011)= +3600x/(Monb+K);

AS06p.(H20)= +70 Ox/(MonbeK);

AS06p.(02)= +205 Ox/(MonbeK);

AS06p.(CO2)= +2140x/(MoNnbeK).

JlabopaTopHOe 3aHATHE.

Tema: KnHeTUKa XUMN4YECKUX peakLi.

LLenb 3aHATUA: N3yYeHNE BANSHUS Pa3INYHbIX (PaKTOPOB Ha CKOPOCTb XMMNYECKON peaKkLuunn.

OGopynoBaHue U peaKTUBbI: COM1TACHO OMMUCaHWIO OMbITOB.

JlabopaTopHan pabora 1.

3aBUCUMOCTb CKOPOCTU peaKLuum OT KOHUEHTpPauum pearvpyrowmx BeLecTs.

TeopeTnyeckas 4actb. CKOPOCTbIO XMMUYECKON PeaKkLMy Ha3biBalOT U3MEHEHNE KOHLIEHTPaUUM pearnpyowero BewecTsa B €4MHNLY BPEMEHMU.
CKOpOCTb peakumn onpeaensieTcsa Npupoaon pearnpytowmx BEWECTB N 3aBUCUT OT YCJIOBUIN MPOTEKAHUA nMpoLecca (KOHLEHTpaUUM pearnpyrowmnx
BELEeCTB, TeMNepaTypbl, CTENEHN N3MESIbYEHUS BELLECTB, HAaIMYMA KaTasam3saTopa 1 ap.).

3aBNCMMOCTb CKOPOCTU peakUnm OT KOHLEHTPaUMN Bbipa>kaeTCsl 3aKOHOM AeVCTBYIOLMX Macc: NMpu NOCTOSAHHOW TeMnepaType CKOPOCTb
XMMMNYECKON peakunm nponopumnoHasbHa nponsseaeHno KOHUEHTPaLUWA pearmpyoLwmnx BEWeCTB, B3STbIX B CTEMEHAX, PaBHbIX CTEXMOMETPUYECKUM
KoagppunumeHTaM. Hanpumep, ONs roMoreHHoV peakLUmum, B KOTOPOW peareHTbl U NPOoAYKThbl HAX0AATCA B 04HOM ha3ze (KMAKOW NI rasoBoi),

2 NO(r) + 0O2(r) » 2 NO2(r) ,

3aKOH ,D,eVICTByIOLLI,I/IX MaccC MoXeT ObITb 3anncaH B Bnae KNHeETUN4YeCKOro Bblpa>XeHnga CKOpPOCTUN peakKunn:

v = kXc2(NO)xc(02),

roe v - CKOpoCTb XMMUYECKON peakuumn; kK - KoHcTaHTa ckopocTu; c(NO), c(02) - monpHasa KOHUEHTpaUMsa pearnpyrwmx BewecTs, MoJb/.
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Xopn paboTthbi:

Onsa HabnoaeHna 3aBUCUMOCTM CKOPOCTU peaKkLuMy OT KOHLEHTpauUM pearupyowmx BeLLeCTB UCMOJIb3YIOT peakuuio B3auMOAENCTBUS nmopaTa
Kanns € cynbUTOM HaTpUa B NPUCYTCTBUN CEPHON KNCOTHI U KpaxMana (MHAnKaTopa Ha cBobogHbIn noa). lNMpouecc B3anMoaencTBms MPoTEKAET B
HeCKoNbKo cTaaun. CymMmapHOe ypaBHeHUe peakunum nmeet Bua;

2KIO3 + 5Na2S03 + H2504 = 12 + 5Na2S04 + K2504 + H20

Bbloenswowmnca B pesysbTaTe peakumm |2 B NpucyTCTBUM KpaxMasia OKpalUMBAEeTCs B CUHUIA LBET.

Onsa BbINOJIHEHUA oONbiTa Mcnonb3oBaTb: pacTteop A (0,002 H pacTBOp mopaTta Kanma), pacteop b (0,02 H pacTBOp CynbuTa HaTpus,
copgepxawmnn B 500 mn 0,02 H pacTBopa cynbduTa HaTpusa, 50 mn 2 H pacTBopa cepHon KMcaoTbl U 50 Mn 1%-ro pacTteBopa Kpaxmana). Peakyutio

MPOBOOUNTL MPK NOCTOAHHON TeMnepaType (KOMHaTHOM) N KOHUEHTpauun nogata Kanus (pacteop A).

1) MpuroTtoBnUTb pPacTBOp b NATWN pa3NNYHbIX KOHUEHTpauun. ns 3Toro B 5 npoHyMepoBaHHbIX 60nbLLINX NMPOBUPOK HanuTb No 10 mn pacTeopa b un
006aBNTb B KaXXKAbI U3 HAUX BOAY OYULLEHHYIO B KOJIMYECTBaX, YKa3aHHbIX B Tabs. 1.

2) B3ATb 2 ManeHbkux Npobupkn, B OAHY U3 HUX BHECTU nuneTkon 20 Kanenb pacteopa A, B Apyryto n3 npobupku Nel - 20 Kanenb pacTtsopa b.
BbICTPO CAUTbL pPacTBOPbl U OOHOBPEMEHHO BKJ/OYUTL CeKyHAaoMmep (Npobupky He BCTpsaAxmBaTb!). B MOMEHT NOSBMEHUS CMHEro OkKpallMBaHUSA
BbIKJIIOYNTb CeKyHaoMep. NaHHble BHeCcTn B Tabn. 1.

3) 3aTeM B TOM e rnopsifke BbINOJIHUTb 2-, 3-, 4- U 5-11 BapnaHTbl onbITa.

4) Ans Ka)xnoro BapmMaHTa pacCcynTaTb OTHOCUTEJIbHYK CKOPOCTb MpoLuecca 1 BHecTn B Tabn. 1.

Tabnnua 1.

Homep npobupku O6BbeM, Mn OTHOCHUTeNbHas Bpems OTHOCHUTeNnbHas
KOHLUEeHTpauus ICKOpPOCTb peakuunm
pacTBopa b T, C

PactBop b Bona oynuieHHas (HOPManbHOCTb) v =1/t, c-1

1 10 0 0,02

2 10 5 0,0133

3 10 10 0,01
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4 10 15 0,008

5 10 20 0,0066

5) Mo MoJsly4YeHHbIM OaHHbIM HA4YepPTUTb rpaPnK 3aBUCUMOCTU CKOPOCTU PeaKLMM OT KOHLEeHTpauuu pearnpyoLwmnx selecTs.

6) CoenaTb BbIBOA O 3aBUCUMOCTU CKOPOCTU XMMUYECKON peakuum OT KOHLUEHTpaLnm pearmpyolmnx BewecTs.

JlabopaTopHas paboTa 2.
3aBMCUMOCTb CKOPOCTU peakLum OoT TeMnepaTtypbl.
TeopeTnyeckas 4acTb. 3aBNCMMOCTb CKOPOCTU peakLnn oT TemnepaTypbl Bbipa>kaeTcs npasusioMm BaHT-Fogga.

LLiBeackun y‘-IeHbIIZ C AppeHnyc Ha OCHOBaHUW 3KCNepuMeHTasIbHbIX OaHHbIX MOKa3aJ, YTO CKOPOCTb U KOHCTaHTa CKOPOCTWU BO3pacTaloT C
noBblLLIeHNeM TeMnepaTypbl. laHHasa 3aBUCUMOCTb BblparkaeTCsa ypaBHeHNEM AppeHuyca.

3Heprl/m akTnBaunn - 3To MMHNMaJibHaa sHepPrug, KOTOpOVI JO/HKHbI 06nanaTh pearvpytowine Mmonekybl, 4TOObl X CTONIKHOBEHMNE npmneogunso K
XnMn4yeckomy B3aMMOOENCTBUIO.

YpaBHeHMe AppeHunyca No3BoJISeT NMPOBOAUTb PAaCHeThl U3MEHEHUS CKOPOCTU peakL My NpU pasindyHbiX TeMNepaTypax.
Xopn paboTtsi:
BnvsiHme TemnepaTypbl Ha CKOPOCTb XMMMUYECKON peakunn B faHHOM OMbITE N3y4aloT Ha NpuMepe peakuun, onncaHHon B nabopaTtopHoi paboTe 1.

OnbIT NPOBOAAT NpU CleayLlmnx TemnepaTtypax: T1 - KOMHaTHaa TemnepaTtypa, T2 - Ha 10°C BbilWle KOMHaTHOW TeMnepaTypsbl, T3 - Ha 20°C Bbiwe
KOMHaTHOW TeMnepaTypbl.

1) MpuroToBUTbL PaCcTBOPbLI COMMAaCcHO AaHHbIX Tabn. 2.

2) CnnTb copgepxmmoe nNpobupok 1 n 2 Npn KOMHaTHOM TeMnepaType, OTMEeTUTb BPEMSA A0 NOABJIEHNSA CUHEr0 OKpPaLlUNBaHWS.

3) NMpuUroToBMTbL CTakaH C BOOOW, TeMnepaTypa KOoTopon Ha 10°C Bbille KOMHATHOW TeMrnepaTypbl. B AaHHbLIN CTakaH NoOMeCcTUTb Npobupkn 1 v 2 m
BblAepXaTb UX B Te4yeHne 3-5 MUHYT. BbICTPO BbIHYTb NPOBUPKN N CANTbL UX COOEPXKMMOE N OTMEeTUTb BpeMs A0 MOMeHTa obpa3oBaHMsA CMHEro

OKpalwunBaHNA.

4) AHaNOrMYHO NMOBTOPUTb OMbIT NPU TemnepaType Ha 20°C Bbile KOMHAaTHOW TeMnepaTypbl.
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5) DaHHble BHecTn B Tabn. 2.

Tabnuua 2.
Homep npobupku [O6bEM, KOIMYECTBO Kanesb T,°C BpemMs [0 nosABieHnsA IYCcnoBHasi CKOPOCTb
CuHero uBeTa peakuuu,

Mpobupka 1 Mpobupka 2 v=1/t,c1
PacTBOp A PacTBop b

1 20 20

2 20 20

3 20 20

6) PaccymnTaTb 3Ha4YeHMa TeMnepaTypHOro KoaddhunumnenTa (y1, y2, ycpen).
7) NocTpouTb rpadunk 3aBUCUMOCTUN CKOPOCTU peakunm oT TemnepaTypbl.

8) CoenaTb BbIBOA, O BbIMOJIHEHUW NpaBuao BaHT-Nodhda n 0 3aBUCMMOCTN CKOPOCTU XUMNYECKON peakunm oT TeMnepaTypsbl.

JlabopaTopHan pabora 3.

BausHue NOBepXHOCTU pa3aesia pearmpylowimx BelecTB Ha CKOPOCTb peaKkuum B reTeporeHHon cucreme

TeopeTnyeckas 4acTb. Peakuusi B reTeporeHHouw CUCTEME OCYLLEeCTBJISIETCS Ha MOBEPXHOCTU pasfena Mexpy dasamu. [03TOMy CKOpPOCTb
reTeporeHHbIX peakunin Mpu NoCTOSIHHOM TeMnepaType 3aBUCUT He TOJIbKO OT KOHLEeHTpaL M/ BELLECTB, HO 1 OT NnJowaimn NoOBEPXHOCTM pa3fena
¢has. MNnowanb NOBEPXHOCTN CONPUKOCHOBEHMS (ha3 (pearnpyolmnx BELWECTB) onpeaensaeTcsa CTeNeHbo N3Meb4eHUs TBEPAbIX peareHToB. Tak, ans
peakuyun: C(k) + 02(r) = CO2(r)

3aKOH AEeNCTBYIOLWMX MacC UMeeT BUA:

v = kxc(02)xs,

roe k - KOHCTaHTa CKOpOoCTHK, c(02) - MOJIApPHada KOHUEHTpPauna Kncaoponaa, MOJIb/N1; S - Naowanb MOBEPXHOCTW pa3aesia Mexay q)a3aM|/|.
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KoHUEeHTpaLumn BEeLLECTB B TBEPAOM COCTOSAHMN NOCTOSIHHbI, MO3TOMY B KUHETUYECKOE YPaBHEHNE FreTeporeHHbIX peakunin OHM He BXOASAT. B aToM
CJly4yae Bblpa>keHne CKOPOCTU ANa NpsAMON peakuun byaneTt nmeTb Bua: v = kxc(02).

1) MpuroTtoBnTh ABa obpasua, NpnbanN3nTenbHO paBHble Mo Macce (okoso 0,5 r): kycoyek mena (Mpamopa) CaCO3 c niowanbio NOBEPXHOCTU S1 1
MOpOLLOK Mefa (MpamMopa) C nJowaabio MOBEPXHOCTU a3kl S2.

2) B oBe npobupku BHecTn no 15-20 kanenb (~ 1 ma) 10% pacTBopa consaHon kncnotbl HCl. B ogHy Nnpobunpky BHeCTn Kyco4vek mena (Mpamopa), a B
OpPYryto - NOpoLwwokK Mena (Mpamopa).

3) B kakon 13 npobupok peakuuns 3aKOHYNTCA BbicTpee?
4) HanucaTb ypaBHeHNe peakLun B3aMMOAeNCTBMNSA KapboHaTa KanbLunsa C CONSTHON KNCI0OTOW B MOJIEKYNISIPHOM Buae.
5) 3anncaTb KNHETUYECKOe YpaBHEHNE CKOPOCTU reTeporeHHOon peakuun.

6) CoenaTb BbIBOA O BAUAHMM NJIOLWAAN MOBEPXHOCTU COMPUKOCHOBEHUS pearnpyoLnx BeLeCcTB Ha CKOPOCTb XUMMYECKOW reTeporeHHOon peakLunm.

JlabopaTopHan paboTa 4.
FoOMOreHHbIN KaTanms.

TeopeTuquKaa Yyactb. OgHuMM Kn3 crocobos YCKOpPEeHNA peakKuunun ABnAeTCd KaTalJiu3, KOTOprIZ ocywiecTtBndeTca npum nomMmown BellecCcTtB -
KaTaJin3aTopoB, YBEJIN4YHNBAKLWNX CKOPOCTb peakKunn, HO He pacXoOoyrLNXCAa B pe3ysibTaTe ee NpoTekKaHNA.

MexaHn3M OEeNCTBUS KaTasm3aTopa CBOAUTCHA K YMEHbLUEHWUIO BEJINYMHbI SHEPTMU aKTUBALMWU PEaKUMWU, T.€. K YMEHbLUEHMIO PA3HOCTU Mexnay
CcpedHen SsHePruen akTUBHbIX MOJIEKYJT (aKTUBUPOBAHHOIO KOMMJIEKCA) N CpeaHEeN SHEPrnen MoseKya NCXOAHbIX BELWECTB.

MNpX romMoreHHOM KaTajin3e pearvpyloline BellecTBa M KaTa/M3aTop HaxXoAAaTCs B OAMHAKOBOW (ha3e - Yalle BCEero, XXWIAKOW. AKTMBHOCTb
KaTaJin3aTopa 3aBUCUT OT KOHLUEHTpALUMN KaTanamsaTopa.

Xopn paboTsbi:

B naHHOM oOnbiTe M3y4aeTCs CKOPOCTb pPeakUun pPas3sioKeHUs nepokcuaa Bomaopoda H202 B npucyTcTBMM KaTasm3aTopa pacTteopa Kl
(HenmocpeACTBEHHbIM KaTaJIn3aTOPOM SABNSETCSA NOAUI-NOH).

1) Hanutb B npobupky 2 mn 10%-ro pacteopa nepokcmaa sogoponaH202. C nomMoLlblo THeLWeEN NYyYMHKN ybeanTbCcs B OTCYTCTBUM cBOBOAHOro
raszoobpasHoro Kucsiopoaa.

2) 3aTem BHecTn B pacTBop 2 Ma 1% pactBopa Kl n HabnwopaTh BbiaesneHne rasoobpasHoro kucsopona. YbeamTbcss B HaAM4uMm Kucnoponda no
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3aropaHunio TJeLWen NyYMHKN, BHECEHHO B BEPXHIOK YacTb Npobupku.

3) HanucaTb ypaBHEHME peakUUn pa3sioKeHUs nepokcuia BOAOpoAa B MPUCYTCTBMWU KaTanum3aTopa WM 3anucaTb KMHETMYECKoe ypaBHEHWe OJis
CKOPOCTU KaTaJIMTUYECKO peakLum.

4) CpenaTb BbiBO4 O BJMAHUWM KaTaJiM3aTopa Ha CKOPOCTb peakuun passioKeHMs nepokcupa Bogopoda. B BbiBOAe npuBecTw onpeneneHue
reTeporeHHOro Kataamsa, KkataamsaTtopa. Kak naMeHseTCcs aHeprns akTuBaunum KatainTu4ecknx peakumnn?

JlabopaTopHoe 3aHATHe 4.

Tema: XuMuuyeckoe paBHOBecue.

Lenb 3aHATMA: N3y4yeHMe BINAHNA TeMNepaTypbl N KOHLUEHTpaUUn pearnpyrwmx BeLecTs Ha XMMmnYeckoe paBHoBecCHe.

OGopynoBaHue U peaKTUBbI: COMrJIacHO OMMCAHMIO OMbITOB.

TeopeTuquKaﬂ YyacTtb. B oTanyme oT HeO6paTVIMbIX (O,EI,HOCTOpOHHI/IX) peaKu,M|7| KNHETUYECKN OﬁpaTI/IMbIe pPeaKunn XapaKTepuUsyroTca COCTOAHNEM
XNMMN4YeCKoro paBHosecus.

XUMNYECKMM paBHOBECMEM Ha3bIBAlOT TaKoe COCTOSIHME pearunpyrLwen CUCTEMbI, MPU KOTOPOM CKOPOCTb NPAMON peakLnm paBHa CKOPOCTH
obpaTHOM peakunn. PaBeHCTBO ABNSETCS KUHETUYECKMM YCJIOBMEM XMMMNYECKOrO PpaBHOBECUS, KOTOPOE XapaKTepusyeTcs NOCTOAHCTBOM BENNYMNHDbI
3Heprumn N'mbbca cnctemsl = 0.

Konin4yecTBeHHO XMMUYECKOE PaBHOBECKE XapaKTepMU3yeTCsl PAaBHOBECHbLIM COCTAaBOM PeakKLMOHHON CMeCcK, paBHOBECHOW CTerNeHblo NpeBpaLLeHus,
pPaBHOBECHbIM BbIXOAOM MPOAYKTOB U KOHCTaHTOW XUMUYECKOIro paBHoBeCcHsl. BenninHa, paBHas OTHOLLEHMIO NPOM3BEAEHNS PAaBHOBECHbIX
KOHUEHTpaLUWA NPpoayKTOB peakLmn K Nponu3BeaeHNi0 PAaBHOBECHbBIX KOHLIEHTPALUMA UCXOA4HbIX BELLECTB, B3ATbIX B CTEMNEHSAX, COOTBETCTBYOLLNX UX
CTEXNOMETPUYECKUM KOI(PPULIMEHTAM B YPaBHEHMN peaKL X, Ha3biBAeTCA KOHCTAaHTOM paBHoBecus Kc.

B Bblpa>Xe€HNe KOHCTaHT paBHOBECUA FreTEPOreHHbIX 06paTVIMbIX peaKu,vl|7| He BXOAST paBHOBECHbLIE MOJIAPHbIE KOHUEHTPaUNN YNCTbIX TBEPAbLIX U
XKUNOKNX BELLECTB.

KoHCTaHTa paBHOBECUS 3aBUCUT OT MPUPOLbl peareHToB, TeMnepaTypbl U He 3aBUCUT OT NCXonHom KOHUEHTpPaunnm BellecTs B CUCTEME.
B obuwem cny4Hae HalnpaBJieHne cMmelleHna paBHoBeCUs O6paTI/IMbIX peaKu,vl|7| onpepenseTca npuHuunom Jle LllaTenbe-bpayHa: ecnn Ha CUCTEMY,

HaxoAsLLYIOCS B COCTOSSHUN XMMUYECKOro PaBHOBECUS, OKa3blBaTb BHeELLHee BO3AEeNCTBME NyTeM N3MeHeHus Kakoro-nmbo us ycnosuit (c, p, T), To
paBHOBECME CMEeLLLAeTCa B HarnpaBaeHUM TOro npoLecca, NpoTekaHne KoToporo ocnabnaet aphekT (BNSHME) BHELWIHEr0 BO34ENCTBUS.

JlabopaTopHas paboTta 1.
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BnusaHMe KOHLEHTPAaLUM pearMpylowmx BeL,ecTB Ha COCTOSsHUe paBHOBECHA.

TeopeTuyeckas 4YacTb. CMeLLEHNE XMMNYECKOr0o PaBHOBECUS MOXXHO HabnogaTh Ha 0bpaTMMON peakuUn B3aUMOOENCTBUS XJIOPHOMO XKenesa C
POAAHUAOM Kasns WA C podaHMAoOM amMoHus. Obpasylolnincs B pesysibTaTe peakuun polaHupn »xeses3a NpuaaeT pacTBoOpPY KPOBaBO-KPACHYIO
OKPaCKY, UHTEHCMBHOCTb KOTOPOW 3aBUCUT OT KOHLIEHTPALIUK CONIN B pacTBope. ITOo NMo3BosseT HabnoaaTk 3a HanpaB/ieHneM (COBUrOM) CMeLleHns
paBHOBECUS MPU U3MEHEHUN KOHLEHTPALUN BELEeCTB, y4aCTBYIOLWMX B peakumu.

Xopn paboTtsbi:

1) B 6onbwyto npobupky BHecTn no 2 kanam 0,005 M pacteBopa FeCl3 n 0,01 M pacTtBopa NH4SCN (KSCN) n no6aBuTb C MOMOLLbLIO MEPHOro
unnuHgpa 10-15 mn Boabl o4nLeHHOM Ao ob6pa3oBaHMA NPO3padYHOro pacTBopa KpaCHOro LBeTa.

2) Mony4eHHbIN pacTBOP pasaesinTb Ha YeTbipe Npoburpku. MNocTaBUTb BCE NPOOMPKM B LUTATUB.

3) B ogHy un3 npobupok nobasutb 1-2 kanau pacteopa FeCl3, B apyryto - 2-3 kanam pactBopa NH4SCN (KSCN), B TpeTblo - Ha KOHYUKe
MUKpOLUNATEeNs KpUCTaJIn4eckon conun xnopmnaa ammoHus NH4CI, yeTeepTyto NpobUpKy 0CTaBUTb A1 CPaBHEHUSA (3TasIOH).

4) Con,ep>K|/|Moe I'IpO6I/IpOK TWwaTeNbHO pa3dMewaTb UHTEHCMBHbLIM BCTPpAXMMBaHNEM UJIN C MOMOLLBKO CTEeKNAHHON Mano4yku. OTMETUTb U3MEHeHne
MHTEHCNBHOCTU OKPaCKn paCcTBOPOB B Ka)kgom ns ﬂp06I/Ip0K B CpaBHEHWNN C 3TaJIOHOM.

5) UcxogHble paHHble, HabnwaeHNA 1 BbIBOAbI 3aHeCTn B Tabn. 3.

Tabnnua3.
icxoaHble AaHHble HabnogeHus BbiBOAbI
Homep \lobaBnsaemoe [IameHeHune MN3meHeHne (yBennyeHme T, ymeHblleHne ) HanpasneHune
npo-6Mpkn| BeLLecTBo (ocnabnenue, pPaBHOBECHOW KOHLEeHTpauumn cmeleHuns
ycuneHume ) (Brpaso -,
WHTEHCMBHOCTHU B/1EBO «)
OKpackun pacTeopa FeCI3 NH4SCN Fe(SCN)3 NHA4CI paBHOBECUA
Mo OTHOLLEHUIO K (KSCN) B cMcTeme
BTaNOHY
1 BTanoH KpoBaBo-KpacHas
2 FeCl3
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3 NH4SCN
(KSCN)
4 NH4CI

6) 3anucaTsb:

- ypaBHeHue peakuun Bzaumogenctaua mexay FeCl3 n NH4SCN (KSCN) B monekynspHon popmMe;
- KNHETNYECKOe ypaBHEHMNE 19 CKOPOCTU NMpsiMOn 1 obpaTHOM peakumu;

- yCNI0BME XMMUYECKOr0 paBHOBECUS U Bblpa>KeHne KOHCTaHTbl KCpaBHOBECUA [aHHOW peakLuuu.

7) CpenaTb 0006LWWEHHBLIA BbIBOA O B/MAHWN KOHLEHTPALWUA UCXOOHbIX BELECTB U MPOAYKTOB peakUuM Ha MOoJIOKEHME paBHOBecUs (Kak
COrJlacyloTCs MoJIyYeHHble AaHHble C NnpuHuunom Jle LWaTtenbe?).

JlabopaTopHan pabora 2.
BausHue TeMnepaTypbl HA COCTOAHME PAaBHOBECHUA.

TeopeTuyeckasn YacTb. [1py B3aMOOenCTBMN A0Aa C KpaxmMaJsioM 0b6pa3yeTcs BELECTBO C/I0XKHOIO COCTaBa - M0A0KpaxMaJs, CUHEro LBeTa.
PeakLMio MOXXHO NMpeacTaBUTb CXEMOI:

Wog + kpaxman « nogokpaxman (AH <0)

Xop, paboTbi:

1) B npobunpky HannTb 4-5 Ma pacTBOpa KpaxMasa u gobaBuTb HECKONILKO Kanesnb 0,1 H pacTBopa |2 00 NoABNEeHNS CMHEro OKpaLwmnBaHUS.

2) Pa3pennTtb copepxxmumoe npobupku Ha ABe. HarpeTb 04HY NpobupKy C pacTBOPOM, MOMECTUB €e B CTakaH C ropsyen BoAoN. 3aTeM OX1aguTb ee
00 KOMHATHOW TeMmnepaTypbl (No4 NpoTO4YHOW BoAoOW), Habnwhas B obOMX Chydasax 3@ M3MEHEHUEM OKPaCKM pPacTBOPOB U CpaBHMBasA ee C
KOHTPOJILHOM.

3) KaK N3MeHUTCH YNCNEHHOE 3HAaYEeHNE KOHCTaHTbI paBHOBeCUA DaHHON peakunn npn noBblilLeEHN TEeMNepPaTyphbI.

4) CoenaTb BbIBOA O BAUSAHUN TeMMNepaTypbl HA COCTOSAHME XMMNYECKOro paBHOBECKS.

JlabopaTopHoOe 3aHATHE.
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Tema: CpouncTBa pacTBOPOB B BMONOrnyeckmx cucteMmax.

Llenb 3aHATUA: CHOPMMPOBATL 3HAHUA TEOPUN PACTBOPOB KakK OCHOBY [/1S MOHMMAaHUSA 3/1EKTPOJIMTHOrO rOMeocTa3a OpraHM3Ma YesoBeKa, 1 poan
pPacTBOPOB B MPOLIECCAX XKXN3HEeAEeATEIbHOCTN.

Bonpochkl K 3aHATUIO:

1. dn3nKo-xmmMmyeckme CBOMNCTBa BoAbl, 06yC/ioBAMBatlOWME €€ YHUKAJIbHYIO POJib KakK eANHCTBEHHOro buopacTBopuTens.

2. KonnnraTuBHbIE CBONCTBa PacTBOPOB HE3IEKTPOJINTOB U 3/IEKTPOSINTOB*,

3. Ocmoc. OcMoTmYeckoe gasseHme (3akoH BaHT-Todda) u ero pacyer.

4. OCMONISANBHOCTb U OCMONIAIPHOCTb BUONOrNYECKUX XNOKOCTEN N Nepdy3NOHHbIX PacTBOPOB*,

5. Ponb ocMoca B Brnonornyeckmnx cuctemax.

6. M'vmnep-, rMNo-, N30TOHNYECKNEe PacTBOpSI.

7. N300CcMus (3N1EKTPOSINTHBIN FOMEoCTas).

8. Mnasmonm3 n unToNuns.

JlabopaTopHan pabora Ne 1.

OcMOC n ocMOTHUYECKOe JaBJieHue,

Lenb paboTbl: N3y4ynTb NpoLecc 04HOCTOPOHHEN Anddy3nm Yepes NoJIyNnpoHMULAEMYIO NEPEropoaKky (MbICNEHHbIA 3KCMEPUMEHT).
TeopeTnyeckaa 4Yactb. Ecnm cucrtema, paspeneHHas MmembpaHoun, npenctasnseT coboli pacTBOpbl, B KOTOpbIX 4Yepe3 mMembpaHy CnocCObHbI
MPOXOANTb TOJIbKO MOJIEKY/IbI pPacTBoOpuUTEss, TO CBONCTBa ee (cuctembl) ByayT onpenensaTbCs pPa3sHOCTbIO MOJIbHbIX O0JeN (KOHUEHTpauui)
pacTBopuTens no obe CTopoHbl MeMBpaHbI.

OcMocoM Ha3blBaeTCqd MNpenMyLlecTBEHHO OOHOCTOPOHHEE MPOHUKHOBEHME MOJIEKYN pacTBopuTens (anddy3na) depesd MosynpoHULAEMYIO
MembpaHy 13 pacTBOPUTENSA B pacTBOP WIN M3 pacTBoOpa C MEHbLUEN KOHUEHTpauuen B pacTtBop ¢ 6onblien KoOHUeHTpaunen. B npouecce ocmoca
Boda AunddyHONPYeT 4Yepe3 nonynpoHuuaemyto MemMbpaHy B oboumx HanpaBneHusaAx. Ho (B COOTBETCTBUMW C 3akoHOM ®Puka), No rpaaneHTy
XMMMNYECKOro noTeHumana 6onbLie Monekyn BoOAbl NEPEXOANT Tyda, rae €€ KOHUEHTPaUNS MeHbLUE, T.e. U3 PacTBOPUTENSA B PacTBOP UM U3 MeHee

KOHLEHTPMPOBAHHOI0 pacTBopa B 60Jiee KOHLEHTPUPOBAHHbLIN pacTBOp, T.€. B HaNpaBJIEHUN NafeHNss XMMUYEeCKOro noTeHunana.

C TOYKM 3peHnss TEPMOAMHAMUKIN OBUXKYLLEN CUIION OCMOCa ABASIETCA CTPEMJIEHME CUCTEMbI K BblpaBHUBAHNIO KOHLLEHTpaUmMii. MOCKOJIbKY cMcTeMa
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rnepexoauT B MeHee yrnopsifo4YeHHOoe COCToAHMe, TO eé sHTponus Bo3pacTtaeT (AS > 0), B pe3ynbTaTe yero sHeprusa 'mbbca ymeHbluaeTcsa (AG < 0),

a XMMmyeckme noTeHyManbl BblpaBHMUBaTCA. [Mo3TOMY 0OCMOC - CaMOI'IpOI/I3BOJ'IbeIVI npouecc.

MN3meHeHne naBneHns no obe CTOPOHDbI MeM6paHbI, Bbi3blIBaeMOe OCMOCOM, Ha3blBaeTCA OCMOTUYECKNM OaBJ/ieHNeM.

Onsa N3y4eHunsa aBJieHna oCMoCa UCMNOoJIb3yeTCA MeM6paHa, NMpoHMUaeMaa TOJIbKO O/ MOJIEKYJT paCTBoOpUTENA, B HaCTHOCTU ANnd MOJIEKY1 BOAbI.

Xopn paboThbl.

1) O3HaKOMUTbLCA C yCTaHOBKOIZ aona ny4eHma ocMmoca.

Cocyn 1, oHOM KOTOPOro ABASIETCS NOoaynpoHMUaeMas membpaHa, HanonaHuAM 70 % pacTBOpoM caxapo3bl (p = 1300 kr/mM3) u

norpysmnm B 6onbWNIA cocyn 2 C BOAOM Tak, 4ToObl YPOBHU XNOKOCTEN B COCyAax coBnanu. B pesynbTaTte ocmoca 06béM pacTBopa B cocyne 1
YBENYUACH, U CTONO XXNAKOCTM MOCTENEHHO MoBbICUACA. pyn 3TOM Co3[al0Ck MPEensTCTBYKOWEE OCMOCY AOMOJHUTENbBHOE FMApOCTaTU4ecKoe
naBneHune (prugp) ctonba »KnMOokocTn BbicoTOM h. MNMpu HEKOTOPON BbICOTE hMaKC rmapocTaTUyeckoe AaBJsieHUE OOCTUII0 TakKoro 3HayeHus, npu
KOTOPOM OCMOC MpEeKpaTuicsa, T.e. HAaCTYNWI0 OCMOTUYECKOE paBHOBecue. YBenu4meas U3BHE [aBieHuMe B cocyne 1, MOXXHO 3acTaBuTb BOAOY
nepexoanTb U3 cocyaa 1 Bo BHewHM cocyn 2. Mpn 3TOM KOHUEHTpauusa pacTtBopa B cocyae 1 6yaeT Bo3pacTaTb A0 TeX Nop, NoKa He OOCTUTHET

3HaYeHUsi, COOTBETCTBYIOLLEr0 yBEIMYEHHOMY AaB/IEHUNIO; YCTAHOBUTCS HOBOE PaBHOBECUE MeXY PAaCTBOPOM M PAacTBOPUTESNIEM.

Taknm 06pa30M, paBHOBeECUO MeXAy pacTBOPOM 3agaHHou KOHUeHTpaunn n 4HYNCTbIM pPaCTBOPUTEJTIEM, pa3,£lej'léHHblMl/I I'IOJ'IyI'IpOHl/ILlBEMOI;I

I'IepeI'0,00,HKOVI, COOTBETCTBYET onpeﬂeﬂéHHoe rmapocratTnydyeckoe gasJieHne B cocye C pactBopoM.

2) 3apucoBaTb YCTaHOBKY OJ18 U3y4eHUa OCMoca, NoanucaTb BCe ee cocTaBasowme.
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3) PaccynTaTb AOMNOJHUTENbHOE TMAPOCTAaTNUYECKOe AaBneHne cTosiba XUAKoCTU B cocyae 4yepe3 1 yac onbiTa, eC/n BbicOTa cTos1ba XXUOKOCTU B
cocyne 1 coctasmnna 10 cM. PaccyeT npounsBecTun no opmye:

pr = h'p-g,

roe pr - rmgpocrtatnyeckoe gaBneHuve (gonoaHnTenbHoe), H/m2;

h - BbicoTa cTonba XnNokKocTu, Mm;

P - MNOTHOCTb XXWAKOCTWU, KI[/M3 ;

g - YCKOpPEHME Cusbl TAXKECTHN, paBHoe 9,8 mM/c2 .

4) CpnenaTb BbiBOA Mo paboTe.

JlabopaTopHas pabota Ne 2

PocT uckyccrteeHHom knetku Tpaybe

Lenb paboTbl: M3y4YNTb ABJIEHME OCMOCA YEepe3 UCKYCCTBEHHYIO MOJIyNPOHML@eMY0 MeMBpaHy, COCTOSILLLYIO N3 HEOPraHUYEeCKOW conn.
TeopeTnyeckasa 4acTtb. TpeboBaHMAM NOAYNMPOHULAEMOCTN B BOMbLUEN UM MEHbLUEN CTEMEHMN OTBEYaloT pa3/invyHbie 060J104KM pPacTUTENIbHOIO
NN XXMBOTHOIO MPOUCXOXXOEHUSA, a TakKXXe HeKOoTOopble MaTepuasbl, MOJYYEHHblE WCKYCCTBEHHO, Hampumep, MaeHKa KoJuioaus. MNpumepom
NCKYCCTBEHHON NONYyNPOoHMULaeMon 060104KN MOXXET CNY>XXUTb 060/104Ka N3 rekcaumaHogeppaTa(ll) Meon, Nnony4yeHHOro rno peakuuu:

2CuS04 + K4[Fe(CN)6] = Cu2[Fe(CN)6] + 2K2504

Xop, paboTbi:

1) B npobunpky HanuTb okosio 3 M 5 % pacteopa CuSO4 n onycTnTb B pacTBop Kpuctannmku K4[Fe(CN)6]. Ha noBepxHoCcTn KpucTanaa obpasyeTcs
cnnowHaga nneHka Cu2[Fe(CN)6], nponyckatoLas Bo4y, HO 3afep XMBatolias YacTuLbl CONen.

2) 3apucoBaTb B TeTpalb Nponcxogswme nsMmeHeHns (He meHee 3-X BpEMEHHbIX TOYeK).
3) CoenaTb BbIBOA Mo paboTe.
JlabopaTopHas paboTta Ne3.

MnasMonums M LUTONMUS.
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Lenb paboTtbl: 3apMKCMPOBaTb ABJEHME MJAa3MO/IM3a B PaCTUTENbHbIX KNETKaxX U YCTAaHOBUTb 3aBUCUMOCTb CTEMEHN FreMoiM3a 3pUTPOLNTOB OT
KOHUeHTpauun pacteopa NaCl.

TeopeTuyeckas 4acTb. SIBJleHME OCMOCA WUrpaeT Ba)KHYI POJib BO MHOIMX XMMUYECKUX U Buonorndyeckmx cuctemax. bnaromaps ocmocy
perynnpyeTcst MoCcTyrnjeHne Bodbl B KJIETKM U MEXKJIeTOYHbIE CTPYKTYPbI. YNPYrocTb KNeToK (Typrop), obecnevymBatollas 3/1aCTUHHOCTb TKaHEN u
COXpaHeHue onpenenéHHon hopMbl OpraHoB, 06yCc/ioBIeHa OCMOTUYECKUM OaBIEHNEM.

JXXUMBOTHbIE U pacTUTENIbHble KJIeTKU UMEeKT 06o0s104kN nnmn I'IOBerHOCTHbII7I cnon npoTonJiasmhbl, obnapatowime ceomncTBamm nonynpoHmnuaemMbiX
MeM6paH. Mpwn NnoMeLlLleHN 3TUX KJIeTOK B PacTBOpPbI C pasnquon KOHLI,eHTpaLI,I/IeIZ BO3MOXXHbI CJsieayloumne BapnaHThbl.

1. B n30TOHMYECKOM pacTBOpPE KNETKN COXPAHSIOT CBOM pa3Mep HEM3MEHHbIM M HOPMaslbHO (PYHKLIMOHUPYIOT.

2. Mpwn NOMELLEeHNN KNEeTOK B rMnoTOHNYECKMI PAacTBOP BOAA N3 MEHEe KOHLLEHTPUPOBAHHOMO BHELIHEro pacTBopa NepexoanT BHYTPb KJIETOK, YTO
NPUBOAUT K UX HabyxaHWUO, a 3aTeM K pa3pbiBy 060/104€K 1 BbITEKAHMIO KIETOYHOIO COAEPXXMMOro. KpoBb C KNETOYHbIM COAEPXKUMbIM, BbIXOASALLNM
Hapy>Xy Mpu FreMosin3e, 3a CBOW LBET Ha3blBaeTCs JIAKOBOW KPOBb. Takoe pa3pyllueHue KAeTOK Ha3biBalT JIM3MCOM, a B CJlyYae 3pUTPOLUNTOB

- reMoJin3oM.

3. |_|pVI NMnoOMeLWeEHNN 3TUX KNETOK B I'VII'Ie,OTOHl/I‘-IE‘CKI/Iﬁ pacCTBOpP BOOa N3 KNETOK yXo4AUT B bonee KOHLI,EHTpI/IpOBaHHbIPI pacTBOp, 4TO NpUBOANT K
CMOPLMBAHUNIO KNIETOK. ITO ABNEHNEe Ha3blBAEeTCA 1/1a3M0OJ/IN30M.

HdonycTumMble KonebaHnUa OCMOTUYECKOrO AABJ/IEHUS KPOBU YeN0BEKa BECbMa HE3HAYMTEeNbHbl N AaXKe MNpu THKENON NaToNIorMn He npeBbIwatoT
HEeCKOJIbKNX AecATKoB Kla (pecaTbie fonm atMocgepsbl). MoaToMy, Npu pasnnyHbIX Npouenypax B KPOBb YenoBeKa B 601bLIMX KONMYECTBAX MOXXHO
BBOOMTb TOJIbKO M30TOHMYEeCcKMe pacTBopbl. OcMoTMYecKkoe pfaBiieHue Kposu 4esoeka npum 37 °C (310 K) coctasnset 7,7 atm (780 klla).
AHanormnyHoe pgasnenune co3naét 0,9 % pacTteop NaCl B Boge, KOTOpbIN, CnefoBaTesIbHO, U30TOHMYEH KPOBU. TaknM obpa3om, reMosin3 3puTpoLMTOB
byneT npoTekaTb B BoAHbIX pacTBopax NaCl ¢ npoueHTHOW KOHUeHTpaumnen MmeHblle 0,9 %, a nna3mMoans nNpu KoOHUeHTpauunsax ebiwe 0,9 %.

Ha4ano remonunsa B HopMe HabnogaeTca npu KoHueHTpaumm NaCl 0,46 - 0,50 %. Mpu 3TNX KOHLEHTPaUUAX pa3pyLlaloTCcsd HauMeHee YCTONYMBbIE
3puTpOoUNTLI. MONHLIN reMonn3 B HOpMe oTMevaeTcsa npu KoHueHTpauum NaCl 0,32 %.

Xopn paboTtsbi:

1) MpUroToBNTb BPEMEHHbLIV MUKpONpenapaT IMCTa MXa B Kanje BoAbl O4MLLEHHON. Ha ManoM/60/bLLOM yBEeIMYEeHUN MUKPOCKOMNa 3aKCMpoBaTb
NCXOAHOE COCTOSIHUE PacTUTESNIbHbIX KNeTOK. 3apucoBaThb.

2) C noMoLWwbio puabTpoBasbHOM ByMarn n NMNETKM 3aMeHNTb BOAY O4YuLLeHHYo Ha 10% BoaHbin pacTteBop NaCl. Yepes nonvaca 3aukcnpoBaTh
npomvsoLwleline N3MeHeHNs B pacTUTENbHbIX KJleTKax. 3apucoBaTb.

3) ChenaTtb BbIBOA.

4) Wcnonb3ys AaHHble Tabnuubl, NMONyYEHHbIE B 3KCMNEPUMEHTE, OLEHUTb CTeMneHb FeMoJsin3a 3pUTpoumnToB*. 3amosHUTL Tabnuuy, 3apucoBaTb
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BO3MOX>XHble M3MeHeHunsa (nocneaHun ctonbed,).

No O6bem Obsem 1% | [Momyuennas OrMerka o
NPOOHPKK | AMCTH/UTHPOBAHHOM | pacTBOPa | KOHLUEHTPALMA | reMOonu3e
BOJIbI, MJ1 NaCl, mn | pactBopa NaCl, | spurpountos
Yo
I 24 0,6 0,2
2 2.1 0.9 0,3
3 1.8 1,2 0.4
4 1.5 1.5 0,5
5 1,2 1.8 0.6
6 0,9 2.1 0,7
7 0.6 24 0,8
8 0.3 2,7 0.9
9 0,0 3,0 1,0
*PesynbTar:

+ - Ha4Yano reMmonn3a,

+ + - YaCTUYHbIN reMonuns,

+ + + - MNOJIHbLIN reMoNNn3.

5) CoenaTb BbIBOA.

6) MoscHnTE CyTb M300CMUU.
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7) CoenaTb BbIBOA No paboTe.

2 MpuBeanTe He MeHee 5 NprumMepoB UCMOJIb30BaHNS ABIEHUSA OCMOCa N OCMOTUYECKOro AaBJ/ieHNs B MeONLUNHCKON NMpaKTukKe.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

7-Zip CBoboaHasa nueH3us

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

OnepaunoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue
9BC «KoHCcynbTaHT cTyaeHTa». Konnekunsa MegnumnHa. 3apaBooxpaHeHue (BMO) : cTyaeH4Yeckas 31eKTpoHHasa bubnnoreka
: canT / OO0 «KOoHCYyNbTaHT CTyAeHTa». DNeKTpoHHasa bubnmoTeka TexHM4eckoro By3a. - Mocksa, 2012. - . - URL:

https://www.studentlibrary.ru/ - Pexxum pocTtyna: Ans 3aperucTpup. nonb3oBaTeniein. - TEKCT 3N1eKTPOHHbIN. ABNseTcA
3N1eKTPOHHOM BubnnoTeyHom cnctemon (36C), NnpenocTaBnsoLWEN AOCTYN Yepes ceTb MHTepHeT K yyebHon nuTepaTtype 1
[OMOJIHNTEIbHBIM MaTepnanam, NpMobpeTeHHbIM Ha OCHOBaHUN NPAMbIX 4OrOBOPOB C NpaBoobnagatenamn.3bC
«KoHCynbTaHT cTyaeHTa». Konnekuna MegnumHa BO. FTIS0TAP-Meguna. ba3oBbin 1 NMpemMuyM KOMNAEKThI @ CTyAeHYecKas
3N1eKTPoHHas bubnunoTteka : canT / OO0 «KOHCYNbTaHT CTyAeHTa». DNeKTpoHHas bubnnoTeka TEXHUYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htmI?SSr=07E7070A1F9FD -
Pexxum pocTyna: ANnsa 3aperucTpup. Nnonb3oBaTesiell. - TEKCT 3NeKTPOHHbIN.ABAAETCA 3N1eKTPOHHOM BubnnoTeyHon
cnctemont (3BC), npepocTaBasoLLE [OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTtepaType v AONOJHAUTESNbHbLIM
MaTepunanaMm, npuobpeTeHHbIM Ha OCHOBaHMM NPSAMbIX 40rOBOPOB C NpaBoobnagaTenamu.
https://www.studentlibrary.ru/ru/catalogue/switch _kit/mb4.htmI?SSr=07E7070A1F9FD

«KOHCYy/IbTaHT Bpa4a» : 3/IeKTPOHHasA MeanumHCcKas bubnmoTteka : cant / OO0 «Bbicllas WwWKona opraHnsaumm u
ynpaBieHuns 34paBooxpaHeHnemM - KOMMNIEKCHbIN MegULNHCKNA KOHCANTUHM». NeKTPOHHaa MegnumHckas bubnnoTteka. -
MockBa. - . - URL: https://www.rosmedlib.ru/ - Pexxum gocTtyna: gns 3apeructpmp. nosb3oBaTesien. - Tekct
3/1eKTPOHHbIN.Hawa uenb caenaTtb NpodeccnoHaibHoe pa3BuTe B MeanunHe KoMGOPTHbLIM, MO3TOMY rlaBHas Halla
3ajayva - yOOBNETBOPUTbL NOTPebHOCTM Bpaven n Bcex Apyrmx MeguuUNHCKNX paboTHUKOB B NoslydeHnn nHdopmaumn. Mo
Mepe TOro, Kak N3MeHsTCs NoTpebHOCTN Bpaven, nameHsemcs u mol. http://www.rosmedlib.ru/cgi-bin/mb4x

Znanium.com. ba3oBas Koanekuus : 3N1eKTPoHHO-bubnnoTeyHas cuctema : cant / OO0 '3HAHUYM'. - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxum pgoctyna: ons 3apeructpup. nonb3oBaTesienl. - TEKCT: 3NeKTPOHHbIN.®oHA IBC
dhopmmpyeTCcs C y4eTOM BCeX n3MeHeHnn obpa3oBaTelbHbIX CTaHAAPTOB U BKJOYaeT y4ebHukn, yyebHblie nocobus, YMK,
MOHOrpadun, asTopedepaTsbl, ANCcepTaumn, SHUNKIONEAMN, CI0BAapy U CNPaBOYHUKIN, 3aKOHO4AaTeIbHO-HOPMaTMBHbIE
OOKYMEeHTbI, cneumnasibHble Nepuognyeckme n3faHna n u3faHuns, BellMyckaemble n3gatebCTBaMn BYy30B.
http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObLwecTBo C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: ANS 3aperncTpup. Noab3oBaTesien. - TeKCT INIEKTPOHHbIN. FBNAeTCA pacnpocTpaHeHHbIM obpa3oBaTeNbHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX M CPEeQHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-Uccen0BaTebCKNxX
WHCTUTYTOB, Nyban4HbIX BubnnoTek, npnobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX obyYaloLmxcs, npenogasaTtenen
n T7.4. 9bC BKAOYaeT y4ebHyI0 1 Hay4HYI0 MTepaTypy Mo HanpaB/ieHNAM NOAFOTOBKW BbICLLEro U CpeHero
npodeccnoHanbHoro o6pa3osaHna.lOPANT : 3nekTpoHHO-6MbAnoTeYHas cuctema : caiiT / OO0 «3neKTPoHHoe
n3patenbcTeo KOpanT». - MockBa, 2020 - . - URL: https://urait.ru/ - Pexxum goctyna: Ana 3aperncTpup. nosib3oBatenen. -
TeKCT 3n1eKTpoHHbIN. Obpa3oBaTenbHasa nnaTtgopma KOpaT — obpasoBaTesibHbIN pecypc, 3/IeKTPOHHaa bubnnoteka n
WHTEPHEeT-MarasuH, rae YnTaloT 1 NOKYNalT 3JIEKTPOHHbIE U NeYaTHble y4ebHMKM aBTOPOB — MNpenogaBaTeneil BeayLmnx
YHVBEPCUTETOB A1 BCEX YPOBHEN NpodeCcCnoHasbHOro obpa3oBaHns, a TakXe Nosb3yoTca BUAEO- N ayAnomaTepmanamu,
TeCTMpOBaHWEM N CcepBMCaMn ANA npenofasaTenen, LOCTYNHbIMK 24 Yaca 7 oHen B

Hepento. KoHcynbTaHTIAOC : cCMpaBo4HO NpaBoBas cuctema: [canT]. - MockBa, 1997. - URL:
http://www.consultant.ru. - Pexxum gocTyna: ¢ KOMNbIOTEPOB YHUBEpCUTETA (JIoKanbHasa Bepcums). - TeKCT:
3NeKTPOHHbIN.3A0 'KoHcynbTaHTMntoc' (MHH 7702044361) ocywecTBAseT AeATENIbHOCTbL B 06/1aCTU MHGOPMaLIMOHHbIX
TEXHOJIOr NN, ABNSETCA pa3paboT4MKOM CNpaBOYHON NPaBoOBON cncTeMbl KoHcynbTaHTM0C.MacluiTabHble HEeKOMMepYeckne
npoekTbl KoHcynbTaHTIMAOC pa3paboTaHbl B noMowb byxrantepaM n UHaHCOBLIM CneumnanncTam, opuctam, CTyaeHTam
IOPNANYECKUX N SIKOHOMUYECKUX cneumanbHocTen. (https://www.consultant.ru/about/ © KoHcynbTanTMNnoc, 1992-2024)UMNMO
'TAPAHT': nHchopMaLumnoHHo-NpaBoBoe obecneyeHme. - MockBa, - URL: https://www.garant.ru/. - Pexxum gocTyna: ¢
KOMMNbIOTEPOB yHMBEpPCMTETa (NoKasibHaa Bepcus). - TEKCT: INeKTPOHHbIN.KoMnaHuns 'TapaHT' - 04Ha U3 BegyLunx
MHMOPMaLMOHHBLIX KOMMaHu Poccmn. OHa aBnaeTcs pa3paboTYNKOM KOMMbIOTEPHOW CMPaBOYHOWM MPaBOBON CUCTEMbI
FTAPAHT n komnnekca nHhopmaumMoHHo-rnpasoBoro obecneyveruns (UMO).B HacTosiwee Bpemsa rpu nomoium UMNO FAPAHT
CBOW 3a[a4M peLaT COTHM ThICAY CNeLnanncToB No BCen cTpaHe. JoCcTyn K OTKPbITbIM MHOPMaLNOHHbBIM MPaBOBbIM
pecypcam, NoALEPKMBAEMbIM KOMMaHUEN, UMEOT MUIIMOHBI Fpa)kAaH. KoMnaHnen peann3oBaHbl MHHOBALMOHHbIE
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Ha3BaHue

peleHns C NpUMeHeHNeM HOBEMLLINX KOMMbIOTEPHbLIX TEXHOIOI A, MHTEPHETa, MOBUIbHBIX YCTPOWCTB, NHTEPaKTUBHOIO
dopmaTa npencTaBAeHNSA faHHbIX, CNYTHUKOBbLIX TEXHOOMMIA. DTO NO3BONAET BCEM, KOMY HeobxoaMa npaBoBas
MHgopMaumsa, 6bICTPO 1 TOYHO HaxoauTb ee, byay4m npu 3ToM B 06O ToYKe cTpaHbl. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHOOPMaLMOHHAA cucTeMa : CanT /
MMHNUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocyaapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteeHHon 6ubnmotekmn. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxxke MnHuUcCTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHMXHbIX
NaMATHUKOB NCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee Bpema npoekT HIb BkovyaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

eLIBRARY.RU. : Hay4Has 3n1ekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/ - Pexxum goctyna:
05 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHMUMaTMBe Poccminckoro choHaa hpyHAaMeHTaNbHbIX UCCNefoBaHUIi Ana obecnevyeHnss POCCUNCKUM yYeHbIM 31€KTPOHHOIO
[OCTyna K BeAyLINM MHOCTPaHHbIM Hay4HbIM n3gaHnsaM. C 2005 rona eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMA
nyb6AnKaumsMn 1 HblHE ABNAETCA BeAyLen 31eKTPOHHON BnbnnoTeKkon Hay4yHOM NepUoanKn Ha PyCCKOM S3blKe B MUpE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi aneKTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
[ocTyna: Ansa 3aperncTpup. nonb3oBaTesien. - TEeKCT: 31eKTPOoHHbIN. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPoHHas
6nbnnoTeka, NOCTPOEHHaa Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aa4YaMun KOTOPOMW SBNSETCSH
nonynspusaums Haykm n Hay4HoOW AeATeNIbHOCTU, O6LECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIxX Nybnnkauunii, passmtue
MeXANCUNMANHAPHBIX UCCNef0BaHNIA, COBPEMEHHOI0 MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILEeHNe LUTUPYeMOCTH
POCCUICKON HayKn 1 NOCTpoeHne NHPaCTPYKTypbl 3HaHM.PHLW (Poccnncknn ueHTp Hay4yHom nHdopmaumm) Pecypchl
OTKpPbLITOro focTyna : canT. - MockBa. - URL: https://podpiska.rcsi.science/resources/ - Pexxum goctyna: cBO60AHbIN. - TEKCT:
3JIEKTPOHHbIN.MaTepurasibl 0 NOHOTEKCTOBbIX KOJIIEKLMAX XKYPHAJI0B U KHUT, AUCCepTaLunii, MaTeprasioB KOHMepeHUMi n
Ap.; bubnuorpaduryeckux, pedepaTMBHO-aHAIMTUYECKUX, NMPEeAMETHO-0PMEHTUPOBAHHbIX 1 (hakTorpapuieckmnx basax
[aHHbIX: B nonpasaene “Pecypcbl OTKPLITOro AocTtyna” cobpaHa nHhopmaumsa o Hanbonee BocTpeboBaHHbIX OTKPbIThIX
6nbnnoTtekax n oHnamH-cepsmcax.PHLUW (Poccnncknin ueHTp Hay4yHom nHpopMaumm) Pecypcbl 6eccpoyHoro noctyna : CanT.
- MockBa. - URL: https://podpiska.rcsi.science/resources/termless/ - Pexxum goctyna: cBob6oaHbIN. - TekcT:
3JIEKTPOHHbIN.MaTepurasibl 0 MOTHOTEKCTOBbIX KOJIIEKLUAX XKYPHAJIOB U KHUT, AUCCepTaLunii, MaTeprasioB KOHMEPEHLMA 1
ap.; bubnmorpaduryeckux, pedepaTMBHO-aHaIMTNYECKNX, NMPeAMEeTHO-0PMEHTUPOBAHHbIX U hakTorpadundeckmx 6asax
baHHbIX: B nogpa3snene “Pecypcbl 6eccpoyHoro goctyna” npeacrtaBsieHa nHopMaumsa o pecypcax, OCTYMHbIX
opraHu3aumnsaM B paMKax LeHTpasn30BaHHON (HauMoHabHOM) NOANUCKN 6eCCPOYHO, B COOTBETCTBUN C JIMLLEH3NOHHbLIMU
cornaweHnsamMun.PHUN (Poccuincknim LeHTp Hay4yHoN nHgopMmaumn) - KHUrmn, nsgaHHble npyu nogaepxxke POOU : cant. -
Mocksa. - URL: https://www.rfbr.ru/library/books - Pexxnm goctyna: cBob6oAHbIN. - TEKCT: 3N1eKTPOHHbIN.Springer
Journalsbasa paHHbIX, coaepxallas NoJIHOTEKCTOBbIE XXYPHasbl U3gaTenbCTBa Springer (rog nsganus - 2023 r.),a UMEHHO
TemMaTunyeckyto konnekuuio Life Sciences Package Ha nnaTtdopme: https://link.springer.com/ Nature Journalsba3a gaHHbIX,
copgepxallas nonHoTekcToBble xypHanbl Nature Publishing Group, a nmeHHo ypHanbl Nature journals, Academic
journals,Scientific American (rog n3gaxus - 2023 r.) TemaTuydeckonm konnekuum Life Sciences Package Ha nnaTdopme
https://www.nature.com/eBook Collections (i.e. 2023 eBook collections)MonHOTEeKCTOBas KONNEKLMSA SNEKTPOHHbIX KHUI
(MmoHorpacuin) nspatenscraea Springer Nature no pa3fnMYyHbIM OTPACASAM 3HAaHUIA Ha aHIMIMACKOM A3blke(rod nsfaHus - 2023
r., B T.4. BbiNyLWeHHbIX B 2022 r.), @ UMEHHO TeMaTn4eckune Konnekumm KHur: Physical Sciences, Social Sciences, Life
Sciences, Engineering Packages.Ha nnatdgopme: http://link.springer.com/ https://cyberleninka.ru/

Poccunckne Hay4Hble MegunumHcKme xypHanbl (RNMJ) : 6a3a gaHHbIX : caT / HaunoHanbHbIN DNEeKTPOHHO-
NHhopMaumoHHbIN KoHcopunym (H3VMKOH), Accounaumsa HaydHbIX pefakTopoB 1 nsgatenen. - Mocksa: Elpub.ru, 2016. - . -
URL: http://rnmj.ru/. - Pexxum gocTyna: ona 3aperncTpup. rnosib3oBatenen. - TeKCT: 3IeKTPOHHbIN.DneKTpoHHasA 6a3a
«POCCUNCKNE Hay4YHble MeAUNLMHCKME XYPHabl» NpefoCcTaBaseT AOCTYMN K CBEXUM BbIMyCKaM U MOJHOTEKCTOBLIM apXnuBam
50 MeauUNHCKIMX XypHasoB. AbcontoTHoe 6onblIMHCTBO Ny6aAnkKauuin AoCcTynHO B cBOGOAHOM MOJIHOTEKCTOBOM BUAE B
dopmaTe PDF. http://rnmj.ru/

MunHucTepcTBO 34paBooxpaHeHmns Poccuiickon denepaumm : obuLnanbHbIA cCanT. - MockBa. - OBHoBNAETCA exxeoHEeBHO. -
URL: https://minzdrav.gov.ru/. - TeKCT: 31eKTPOHHbIN. https://minzdrav.gov.ru/

MuHNCTepcTBO 34paBooxpaHeHns Pecnybanku Agbires : onumanbHbIn canT / MUHUCTEPCTBO 34paBoOXpPaHEHNS
Poccunnckon ®epepaunm - Mankon. - URL:https://minzdrav.adygheya.gov.ru/- TeKCT 371€KTPOHHbIN

BceMupHas opraHusauuns 3gpaBooxpaHenHus : rnobanbHbil Beb-canT / OpraHmsaums obbeamHeHHbIx Haumit. - URL:
https://www.who.int/ru#/ - TeKCT:9neKTPOHHbIN.OCHOBHbIMM 3afa4aMun BO3 ABNSAOTCA: NpefocTaB/ieHNne MexayHapoaHbIX
pekoMeHpaumn B 061acTn 34paBoOOXpPaHeHNs; yCTaHOBIEHE CTaHAapPTOB 34PpaBOOXPaHEHUS; COTPYLHNYECTBO C
npaBUTeNIbCTBaMK CTPaH B 0611aCcTn yCUNEHMA HauMOHalbHbIX MPOrpamMM 34paBooxpaHeHus; pa3paboTka n nepenaya
COOTBETCTBYIOLLNX TEXHOIOM NI, MHOPMaLUM N CTaHOAAPTOB 34paBOOXPaHEHNS.
/index.php/weblinks?task=weblink.go&id=81

dPepepasibHas 3JIEKTPOHHAA MeguUnHCKas bubnnorteka (PIMB) : caiT / MMHUCTEPCTBO 3apaBooxpaHeHnsa Poccumnckon
depepaumn, LleHTpanbHas Hay4yHas MeanunHckas éubnmoteka (LLHMB) NMepBoro MocKoBCKOro rocy4apCTBEHHOIO
MeAunUMHCKOro yHnBepcuteTa um. .M.CeveHoBa. - MockBa, 2011. - URL: https://femb.ru/. - TekCT: 3neKTPOHHbINBXOANT B
COCTaB eQMHON rocyfapCTBEHHON NHPOPMALIMOHHON CUCTEeMbI B chepe 34paBOOXPaHEHNS B Ka4yecTBe CrpaBOYHON
cuctemsl. https://femb.ru/

BubnnoTeka Bpayva. [lna cneumanncTos chepbl 34paBOOXPaHeHns @ canT. - MockBa. - URL: https://lib.medvestnik.ru/ -
PexxuM poctyna: cBobofHas perncrpaums. - TeKCT: 3/IeKTPOHHbIA.BubnmoTeka BkIOYaeT CTaTbh N3 POCCUACKNX
MeANLMHCKNX XXYPHaI0B MO CAeAyoWmnM HanpaBaeHaM: KapaAnoaorns, akyLlepcTBO U TMHEKONO0rns, yposiorma n
aHaposiorna, Tepanus, AepMaTOBEHEPOJIOr NS, raCTPOIHTEPONOr s, HEBPONOTUs, NHMEKLMNOHHbIE BONe3HuN,
SHAOKpUHoAorua, negmnatpus. https://lib.medvestnik.ru/
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

B pamkax NocypnapcTtBeHHOro koHTpakTa Ne07.551.11.4002 koHcopumym HOIUKOH npenocTtasun yntatenam ®reoy BO

«MI'TY» BOCTYN K apXMBaM Hay4HbIX )XYPHaoB 3apybexxHbiXx n3gatenbcTB. JOCTYN OTKPLIT CO BCEX KOMMbIOTEPOB
YHUBEPCUTETCKOM ceTu. http://www.neicon.ru/

HaunoHanbHasa anekTpoHHasa bubnuoteka (H3B) : hbepepanbHasa rocygapcTBeHHas MHGOPMaUNOHHAA cucTeMa : CanT /
MuHNCTEepPCTBO Ky bTypbl Poccuinckon depepauunm, Poccninckas rocyaapcteeHHas bubnmorteka. - Mocksa, 2004 - URL:
https://H36.pd/. Pexxum goctyna: oNns 3apeructpup. nonb3oBaTenen. - TEKCT: 3INeKTPOHHbIN. H3B - npoekT Poccuinckon
rocynapcTeeHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (HIB)
pa3pabaTbiBaeTCs BeAyLLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxke MnMHUCTepcTBa KyibTypbl Poccuinckon
Ddepepaunu.

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnumoTteka : cant. - Mocksa, 2000. -.- URL: https://elibrary.ru/ - Pexxum gocTtyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aNeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bia cozgaHa B 1999 rogy no
nHMUMaTmMBe PoccMncKoro oHaa pyHaaMeHTanbHbIX UCCNefoBaHnin Ana obecnevyeHns pOCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
[0CTyna K BeAyLNM MHOCTPaHHbIM Hay4YHbIM U30aHUAM.

CYBERLENINKA : Hay4Has anekTpoHHasa bubnnoTeka : canT. - Mocksa, 2014.- URL: https://cyberleninka.ru// - Pexxum
[OCTyna: ANs 3aperncTpup. noab3oBaTenien. - TEeKCT: 3NeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1IeKTPOHHas
6nbnnoTeka, NOCTPOEHHAs Ha NapaAurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3afa4aMu KOTOPOW ABISETCA
rnonynsipu3aumns Haykn n Hay4yHon AesiTeNIbHOCTU, 06LeCTBEHHbIN KOHTPOJIb KayecTBa Hay4YHbIX NybnmMkauui, pa3sutue
MeXANCUMMNANHAPHbLIX NCCeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NoBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKK 1 MOCTPOEHME NHPPACTPYKTYPbl 3HAHWUN.
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

385000, PA, r. Mankon, yn. CoBeTckas,
n.197a, y4ebHbin kopnyc 7,
dapmaLeBTUYecKmin hakynbTeT.
YyebHasa ayantopus
apmaueBTuyeckonm xumum (7-7-1).

baHa KombuHMpoBaHHas
nabopaTopHas; CTON NPUCTEHHbIN
xummyecknm 1800-MNKM (6 wT.); wkadp
BbITS>XHOM 1800-LLB, (1800x720x2100),
nabopaTopHoOe OCHalleHne, peakTushl,
nocyaa, oprrexHuka.

Adobe Reader DC CBoboaHas
nuueH3na7-Zip CeoboaHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
0T 17.01.2019 Ne 31908696765

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 N CEMUHAPCKOro
Tnos (M-M-1) 3850000, Pecnybnuka
Apbires, r. Mankon, yn. NepBomManickas,
nom Ne 191, YyebHo-
NPOV3BOACTBEHHbIE MacTepCcKme
Ne1,nabopaTopun Kadenpsl
CTPOUTESNBHBIX U
obLenpodeccnoHanbHbIX AUCLUMANH

Y4yebHass mebenb Ha 48 nocafoyHbIX
MEeCT, A0CKa, MyJiIbTUMEeANNHOEe
obopypnoBaHuMe (NpoeKTop, 3KpaH)

Adobe Reader DC CBoboaHas
nvueH3na7-Zip CeoboaHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUpPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
0T 17.01.2019 Ne 31908696765

385000, Pecnybnnka Apgbires, r.
Mawkon, yn. NepBomanckas, aomMm Ne
191, 3paHue 1 yyebHoro kopnyca. 3
3Tax. MNomeleHnsa ans
CaMoCTOATEsNIbHON PaboThl
(1-YuTanbHbi 3an ®FBOY BO "MI'TY")

Me6enb Ha 150 nocafo4YHbIX MecT,
KOMMbIOTEPHOE OCHALLEeHME C BbIXOLOM
B IHTepHeT Ha 30 nocafo4HbIX MeCT,
cneunannsnpoBaHHasa mebenb (CTynbA,
CTOJbI, WKadbl, WKagbl BEICTAaBOYHLIE),
MyJSibTUMeguninHoe obopynoBaHune,
oprrTexHuka (NpuHTepbl, CKaHepsbl,
KCEepOoKC)

Adobe Reader DC CsobopnHas
nuueH3na7-Zip CeobogHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
oT 17.01.2019 Ne 31908696765

MomelleHVe AN XpaHeHns u
npogrnaakTU4Yeckoro obcnyxmBaHms
yyebHoro obopynoBaHus no agpecy:
385000, r. Manikon, yn. NepBomaickas,
191, yy. Kopnyc 1, 3 aTax (1-318).
WNHdpopMaLMoOHHO-TEXHNYECKNI OTAeN.

TexHu4eckune cpencTsa obyyeHuns,
cy>Xalume oNs npefocTaBieHns
yyebHol nHpopmaumnm 6onbLuoi
ayauTopuum.

Adobe Reader DC CBoboaHas
nvueH3na7-Zip CeoboaHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUpPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
0T 17.01.2019 Ne 31908696765
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