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Hacrosimas pabGouast mporpamma aucuuriinHsl «®Pusndeckas xumus» ([lanee — pabouas
IporpaMMa JUCLMIUIMHBI), SBJISETCS YacThIO IMPOTpaMMbl CHEIHATIUTETa IO CHELHMAIbHOCTU

30.05.02 MeauuuHckast 6nopusmka.

Hanpasnennocts (npouib) o6pazoBaTeabHON mporpaMmbl: MeanumHckast Ouodusuka.
dopma 00yueHUS: OgHas

PaGouas mporpaMMa ITUCHUILUIMHBI OJATOTOBJIEHA HA Kadeape XUMHUH JIeyeOHOro (pakyapTeTa
(manee — kadenpa) ®I'AOY BO PHUMY wum. H. W. IluporoBa MunzapaBa Poccum,
aBTOPCKHM KOJUIGKTHBOM TOJ] pyKoBoJACTBOM Herpeberkoro Bagnma ButanseBuua, 1-p. XuM.
HayK, JOIEHTa, 3aB. Kadeapoil Xxumun ie4e0Horo (haKyIbTeTa.

CocraBurenu:
Ne damuaus, Umsa, YuyeHasi cTeneHb, 3annMaemMasi 10JZKHOCTh OcHOBHOE MeCTO IMoanucnh
LI OtyecTBO y4eHoe 3BaHHe padoThI
1. Herpebenkuii J-p.XuM.HayK, 3aB.xadenpoli XUMuH J1e4eOHOTO OI'AOY BO
Banum Burtansesuu JIOLL. (axynprera PHUMY um.
H.N.IIuporosa
Munzapasa Poccuun
2. | KopueeBa Hanexxna | Kanpg.TexH.Hayk. JoueHT Kadenpbl XUMHUH OI'AOY BO
HukonaeBna neueOHOro (hakyipTeTa PHUMY uwm.
H.N.ITuporosa

Mun3snpasa Poccun

PaGouas mporpaMma TUCHHIUIMHBI paccMOTpeHa M ono0peHa Ha 3aceaHuu Kadeapsl

[TpoTokon Ne§ ot «1» uronsa 2022 r.

Pabouas mporpamMma JUCHUIIIMHBI pEKOMEH/IOBAHA K YTBEPXKICHUIO PCHICH3CHTAMM

Ne damuiaus, Umsa, YyeHasi cTeneHb, 3annMaemasi 10JKHOCTh OCHOBHOE MeCTO IMognucek
ILIIL OT4ecTBO yuyeHoOe 3BaHue padoTsl
L. ManaxoB Muxann | Kang.Omon.Hayk, Jouent kadenpsr Gu3nka u OI'AOY BO
Banentnnosuu JOLIEHT mareMatuku [1D PHUMY um.
H.N.ITuporosa
Munzapasa Poccun
2. [NomkoB Cepreii Kang.xum.HayK, 3aB. Kadeaprl XUMUHU PXTY nm.
Bnagumuposuu hate)is 1 TEXHOJIOTMH OPraHN4eCKOro J.N.Menneneena
CUHTE3a
PXTY um. I.V1.Menneneena
PabGouast mporpamMmma AMCHHMIUIMHBI PAacCMOTpPeHa U OJI0OpEHa COBETOM MEIUKO-

ouonorudeckoro Qaxymnprera, mpoTokos Nel ot «29» asrycra 2022 r.




HopmatuBHO-TIpaBOBbIE OCHOBBI Pa3pabOTKM M peanu3anuu paboueil mporpammbl
JUCLMIINHBL:

1) OGpazoBarenbHbIi cTaHAapT Bhiciiero oopaszoBanus PI'AOY BO PHUMY um. H. U.
[TuporoBa MuHHCcTEpCTBa 31paBoOXpaHeHus Poccun mo ypoBHIO 00pa3oBaHUS— CICIHATUTET
no crneuuanbHOcTH 30.05.02 Memunmnckas O6nodusuka, yrBepxaeHnbii [Ipukazom OI'AOY
BO PHUMY um. H. U. [Tuporosa Munszapasa Poccun ot «29» mas 2020r. Ne 365pyk.

2) Obmas xapakTepuCcTHKa 00pa30BaTEIIbHON MPOTPAMMBI.

3) YueOHblii 1aH 00pa30BaTEIbHOIN NPOTrPaMMBbl.

4) YcraB ¥ JIOKaJIbHBIE aKThl Y HIBEPCUTETA.



1. OO0mue nonoKeHns

1.1. Heapb u 321241 0CBOCHHS JMCHUILIHHBI (MOAYJIsSA)

1.1.1. Hensto ocBoeHuss gucuumuinHel «®dusnueckas XUMHsD»: SBISETCS  IOJy4EHUE
O0y4aroIMMHUCS ~CUCTEMHBIX TEOPETHYECKUX H TMPHUKIAJAHBIX 3HAHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX XHMHUYECKHX TIPOIECCOB, HSHEPreTUKE XUMHUECKUX M OHOJIOTHYECKHUX
IIPOLIECCOB, CKOPOCTH MPEBPALICHHSI BEIIECTB U (PAKTOPOB, BIUSAIOIIUX HA HEE, O TEOPETUUECKUX
OCHOBAax (PU3UKO-XMMHUYECKHX METOJ/IOB, HCIIOJIB3yEMbIX B HAyYHO-HCCIEIOBATEIbCKON padoTe,
KIIMHUYECKON MPAKTHKE U MPHU pa3pabOoTKe HOBBIX MEIULUHCKUX TEXHOJIOTUH.

1.1.2. 3agauu, pemiaeMble B X0/1e OCBOCHHMS IPOrPaMMBbI AUCUMIIMHBI (MOLYJI5):

dopMHUpOBaHNE CUCTEMBI 3HAHUN B 00JaCTH TEOPETUICCKUX OCHOB (PM3MUECKONU XUMUH,
Ha OCHOBE KOTOPBIX OOBSICHSIIOTCS COBPEMEHHBIC MTPEACTABJICHHS O PAaBHOBECHSX, YHEPTETHUKE
(U3UKO-XUMHYECKUX MPOILIECCOB U (PePMEHTATUBHBIX PEAKIIU;

dopMHUpOBaHWE YMEHHUS HCIOIb30BaTh BaKHEUIIHUE METOABl (PU3MUECKOW XHUMHH,
HIMPOKO KCIOJIB3YEMBIX B KIIMHUKO-IMarHOCTHYECKOW MEIUIINHE;

@opMHUpOBAaHME YMEHHsI NPUMEHATh IMOJYYEHHBIE TEOPETHUYECKUE W NPAKTUUYECKUE
3HaHUS M0 PU3NIECKON XUMHH B TEOPETUUECKON U KIMHUYECKON MEIUIIMHE;

dopMHUpoOBaHUE HABBIKA IPOBOJUTH SKCIIEPUMEHTHI B XMMUUYECKOI J1abopaTopuu;

dopMHUpOBaHUE  HABHIKOB,  HEOOXOAMMBIX  Jansi  0o0paboTKM M aHaim3a
SKCIIEPUMEHTAJIbHBIX TaHHBIX U HA OCHOBAHUU 3TOT0 CYJHUTh O 3aKOHOMEPHOCTAX MPOTEKAHUS
(UBUKO-XUMHUYECKUX MPOIIECCOB B )KUBBIX OPTaHU3MAX;

dopMHUpOBaHUE HABBHIKOB pabOThl C HAYYHOM IUTEpaTypoil M yMeHus 0000maTh
TUTEepaTypHbIC JaHHBIE B BUAC pedepaToB U HAYUHBIX JTOKIA]IOB.

1.2 MecTo AucHMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucnunnuna «Pusnyeckass XUMUsS» H3ydaeTca B 3 ceMecTpe M OTHOCUTCS K 0a30BOil
gactu broka B1. SIBisiercst 00s3aTeTbHON TUCTIMILTAHOM.

OO6m1ast TpyA0€MKOCTh TUCIMIUIAHBI COCTABIISIET 3 3.€.

Jns ycnmenmrHoro OCBOGHHSI HACTOSIIEH TUCHUILIAHBI OOyYaronIuecs: JTOJDKHBI OCBOUTH
ClIeIyIOIMe JUCIUIUIMHBL: BBICIIAs MaTeMaTHKa, HEOPraHUYECKask XUMUSl, OpraHU4eCKass XUMHUSL.

3HaHUS, YMEHHUS U OIBIT MPAKTUYECKON NEATEeITbHOCTH, TPHUOOPETCHHBIC MPU OCBOCHUU
HACTOALIECH AUCHUIUIMHBI, HEOOXOAUMBI ISl YCIIEIIHOTO OCBOCHMS JUCUUIUIMH: MOJIEKYJIsIpHAs
dbapmakosorus, oOmas Owodusuka, OMOXUMHUS, KIMHWYECKAs JabopaTOpHas IUArHOCTHKA,

¢dbuzmoorHs.
1.3. Ili1anupyemMblie pe3yabTaThl OCBOCHUS IMCIHUIIMHBI (MOLYJIs1)
Kon n HanmMeHOBaHMe KOMIETEHIUH
Koa u HanMenoBaHue MHAMKATOPA Ilianupyemble pe3yJbTaThl 00y4eHUs M0 JUCHUIINHE
JOCTHKEHUs] KOMIICTCHIIMH
OIIK-1 CnocobeH ucnonb30BaTh U 3HaTh! XMMUYECKYIO IPUPOIY BEIIECTB; XUMUYECKHE SBICHUS
HPUMEHSTh (QYHAAMCHTAIBHBIC U U IIPOLIECCHI
NPUKIIaJHBIE MEIULIUHCKHE, YMeTsb: UCIIONB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS
€CTECTBEHHOHAYYHbIC 3HAHUSA JUTs (M3HKO-XMMUYECKUX TIPOLIECCOB
MTOCTAHOBKH M PEIICHUS Bnaners TEXHUKOH XMMHYECKHX JKCIIEPUMEHTOB, HPOBEICHUS
CTaHJApPTHBIX U MHHOBALMOHHBIX HOPaKTHYCCKUM | MPOOMPOYHBIX  pEaKnWi, HaBEIKAMH  paboTHl ¢
3a71a4 NPpoPECCHOHATBHOM OIIBITOM XMMHYECKOH TMOCyIOoW W MPOCTEUIIMMH MPHOOpamH;
JeATeIbHOCTH (TpyOBBIMH oopMIATH OTYETHYIO JOKYMEHTAIUIO o
JCHCTBUSIMHU): 9KCHEPUMEHTAIBHBIM IaHHBIM




2. ®@opmbl padoThl 00YYAKIIMXCS, BUIbI YUeOHBIX 3aHATHI M HX TPYA0EMKOCTh

®opmbl padboThI 00y4arommxes / Bcero Pacnpenesienne yacos
Buabl yueOHbIX 3aHATHIA/ 4acoB 10 ceMecTpam
®opMbl NPOMEKYTOYHOI aTTeCTALMHA 1123 4/5 |6{7 8|9 10 |11 |12

YyeOHble 3aHATHS

Konmaxmmnas paboma odyuarowuxcs c
npenodasamenem 6 cemecmpe (KP), ¢
m.u.:

Jlexumonnoe 3ausitue (JI3) 18 18

Cemunapckoe 3ansTue (C3)

ITpaktraeckoe 3aasarue (I13) 24 24

[pakruxym (IT)

JlabopaTOpHO-TIPaKTUYECKOE 3aHSITHE 21 21
(JII1I3)

Jlabopatopnas padota (JIP)

Knunuko-npakrnueckue 3anstue (KI13)

Crneunanusupoansoe 3ausrue (CII3)

Kombunuposannoe 3austue (K3)

Komnoxsuym (K) 9 9

KonTpoasHas padora (KP)

Hrorosoe 3ansatue (M3)

['pynnosas koncyiprauus (I'K)

Kondepenuus (Koud.)

HHb1e BUABI 3aHATHN

Camocmosmenvnasn paboma 36 36
odyuarowuxca é cemecmpe (CPO), 6 m.u.

[oxroToBka K y4eOHBIM ayTUTOPHBIM 18 18
3aHATUSIM

Brimonnenue pacdeTHO-rpapUIecKnuX 18 18
pabOT ®W  TONrOTOBKA K  3aIIWTe
J1a00paTOPHBIX paboT

[MoxroToBka KypcoBoi pabOTHI

[oaroroska pedepara

WHble BUBI caMOCTOSATENBHOM paboThI (B
T.4. BBIIOJTHEHUE MPAKTUUECKHX 3aAaHUM
IIPOEKTHOT 0, TBOPUYECKOTO U JIP. TUIIOB)

HpOMe)KyTO‘lHaﬂ aTrecranus

Konmaxmmnas paboma odyuarowuxcs 6
X00€e nPOMeNCYmoUHOl ammecmayuu
(KPIIA), 6 m.u.:

3auér (3)

3amura KypcoBoit paboTsl (3KP)

Ok3ameH (D)**

Camocmoamenvnan paboma
00yuaruwuxca npu n0O020mMoeKe K
RPOMENHCYMOUHOU ammecmayuu
(CPIIA), ¢ m.u.

IToaroroBka K 3k3aMeHy**

Oomas B yacax: OT/] = 108 108
Tpynoemkocts | KP+CPC+KPITA+CPTIA
JMCIUILTHHBI B 324Y€THBIX 3 3
OTom) eTUHHUIIAX:

OT/ (B uacax):36

3. Coaepxxkanue QUCHUNTHHBI

3.1. Conep:xanue pa3iesoB (MoayJieii), TeM IMCUMILIUHBI




HIndp
KOMITETEHI]
107

HaumeHnoBanue
pasaena (moayJs),
TeMbI T CIHIJIHHbBI
(Moayast)

Conep:xanue pa3uesia M TeMbI
B IHIAKTHYECKUX eHHHIAX

2

3

4

OIIK-1

XuMUUecKas
TEPMOJUHAMHKA

OcHoBHble TOHATUS. Buabl cucrem. OHeprust u GopMbl €€ Iepepauu.
ITapametpel cucreM. TeruioBoe paBHOBECHE U TeMIEpaTypa. YpaBHEHUS
COCTOSIHHSI.

Ilepoe Ha4gano TEepMOAWHAMHKH. BHYTpEeHHAS O3HeEprus. OHTAIBINS.
Temmoémkocts. [Iponeccs! ¢ uaeansHBIM Ta3oM. AnnabaTHaecKuii mpoiecc.
VYpaBHenue agnabatel. YpaBHeHne nosmTponsl. Tepmoxnmust. 3akon ['ecca
U CIEACTBHS W3 HEro. 3aBHCHUMOCTh TEIUIOEMKOCTH OT TEeMIepaTyphl.
VYpaBuenust Kupxroda.  CraHmapTHOe TEPMOXMMHUYECKOE COCTOSHHE.
Bropoe Hauano tepmoaunHamuku. Iloctynmatsr Tommcona u Knaysmyca.
Hukn Kapro ¢ upeansHpIM ra3zoM, ero repmoannamudeckuii KI1JI. Teopema
Kapro. DOnemenrtapusle muxiasl Kapno. VYpaBHenume Kianeiipona —
Knaysnyca. Teopema Kiraysuyca. Teopema Kapao- Knaysmyca. DHTpomms.
OHTpONHs Kak KpUTEpHil paBHOBECHS! B U30JIMPOBAHHON CHCTEME.
O6bemuuénnass  ¢opmymupoBka [ w1l Havam  TepMoOgMHAMHKH.
XapakTepuCcTHIECKHE TEePMOANHAMUYECKHE ¢yHKIHNH. YactHble
MIPOM3BOJIHBIE TEPMOJIUHAMHYECKUX (QYHKIMH. YpaBHeHuss Makcseia.
OO0mue ycnoBusi TEpPMOJMHAMUYECKOTO PaBHOBECHSI.

MHOTOKOMITIOHEHTHBIE CHCTEMBI TIEpeMEHHOro cocraBa. [laprmansHbie
MOJIApDHBIE ~ BEIWYMHBL. XUMHMYECKMH mnoTeHuuan. @DyHIaMEeHTaIbHOE
ypaBHeHne [nO0Oca. YpaBHerms ['nbO0ca-/lrorema. lpeanbHbIE Ta30BBIC
CcMeCH. XMMHUYECKHI MMOTEHIIMAJI KOMIIOHEHTA B MJ€albHOM Ia30BOil CMECH.
PeanbHblie razossle cMecH. Jletyuects. CTaHAApTHOE TEPMOIUHAMUYECKOE
COCTOSIHHE. XUMHYECKUH IMOTEHIMal KOMIIOHEHTa B KOHJECHCHPOBAHHBIX
cucreMax. TepmoanHaMUUecKasi akTUBHOCTb.

XumHu4eckoe paBHOBecHE U paboTa xumuyeckoi peakuuu. OOriee yciioBne
XMUMHUYECKOTO PaBHOBECHs. 3aKOH JACHCTBHS Macc. Y pPaBHEHHUS HM30TEPMBI
XMMUYECKOH peakiuu. Y paBHEHHUs H300apsl U n30Xxopbl Bant-T'odda.
Tperbe Hauano tepmoauHamuku. TeruioBas Teopema Hepucra. Iloctynar
[Tmanka. Pacuér aOcomOTHBIX 3HAYCHWH SHTPONUHU. Pacyer KOHCTaHT
paBHOBECHSI 110 a0COTIOTHBIM SHTPOIIHSM.

I'ereporennoe paBHoBecue. OcHoBHBIE TOHsATHS. [IpaBmino ¢a3 I'mb6ca.
®da3oBas quarpaMma OJHOKOMIIOHEHTHOH cucTeMsl. PaBHOBeCHS JKUAKOCTh
- map. dazoBas [uarpaMma JBYXKOMIIOHEHTHONH CHUCTEMBI.  3aKOHBI
Konogasona. PaBHOBecus JKUIKOCTh - TBephag daza  ms
JIBYXKOMIIOHEHTHOW cucTtembl. KoyuMraTtuBHbIe CBOWCTBAa pa30aBIEHHBIX
pacTBOpoB. PaBHOBecHs XHIKOCTh — TMap Ui CHCTEM C OJHHM JIETYYHUM
KOMIOHEeHTOM. DOynnockonus. Pacmpenenenue BemecTBa Mexay (azamu.
OkcrparupoBanue. PaBHOBecusi >kunkocTh - TBepaas (aza. Kpnockorms.
TepMonnHaMHKa OCMOTHYECKOTO TaBJICHUS

OIIK-1

DNEKTPOXUMHSI

Tepmoannamuka ranpBaHudeckoro annementa. DJ[C. YpaBuenue Hepucra.
DNeKTpoIHBIE peakuy. DneKTpoaublil noreHnuan. Ilpasuna IUPAC.
Knaccudukarms >1neKTpomoB. JEKTPOIAbl C aKTHBHBIM 3JIEKTPOIHBIM
MatepuanoM. InekTpoasl I poma. Dnektponsr II poma. Dmektponsl ¢
WHEPTHBIM DJIEKTPOIHBIM MarepuanoM. Pem-okc - anekTponsl. ['a3oBbie
anekTpobl. CTEeKISHHBIH AeKTpo]. [IOTEHIIMOMETPUYECKHE METObI
aHanM3a. SIBIeHMst mepeHoca MpH MPOXOXKJICHUH BIIEKTPHYECKOTO TOKa.
Juddysnonnsnii  moreHuman. @Pu3nUecKHEe W XMMHYECKHE  IICTH.
["anpBaHMYeCKUE AIEMEHTHI. DiaeMeHT BecToHa

OIIK-1

Kunernka

®opmanbHas KuHeTHKa. CKOpOCTh XMMHUECKOW peakuuu, e€ MOpaaoK U
MoJeKkyisipHocTs. Heobpatumere peakmmu I, I u n-ro mopsiaka. Metozst
ompezneneHuss nopsaka peakuun. OOpartumast peaknus. [lapanenbHble
peaktmu. IlocnenoBaTenbHble peakuuy. BrausHume TteMnepaTypsl Ha
CKOPOCTh XHMHUYECKOH peakumu. YpaBHEHHE AppeHumyca. ODHEprus
aktuBanuu. Karanmu3. ['oMOreHHble — KaTalUTHYECKHUE  IMPOLECCHI.
DepMEHTATUBHBIHM KaTaln3.




4. TemaTnyecknii IJIaH THCHUILINHEI

4.1. TemaTuyecKuii NJIAaH KOHTAKTHON padoThl 00y4alouIuXcs ¢ npenoaaBareieM

Ne = g z N @opMBbI POBEIEHHUS! TEKYLIET0
n/n E i S i Ilepuon o0y4yenus (cemectp). g8 - *ﬁ KOHTPOJISl yCIIEBA€MOCTH U
E ) Pl IlopsinkoBbIe HOMepa H HAUMEHOBAHUE ; g g 2 MPOMEKYTOUHOM aTTecTalum ***
?,-;E g E pa3aenoB (Moay.eii). 85 i 4
z = £ < IopsiakoBbIe HOMEpa H HAHMEHOBAHHE TeM § E| g8
== z E (MozyJieii) Moxyeii. 3 = E ; g | K A OIl | TO | JIP | OK
==J:4 E‘ Tembl y4eOHBIX 3aHATHI § = = E
= | @ =
1 2 3 4 5 6 7 8 9 10 11
3 cemecT
Pazoen 1. Xumuueckas mepmoounamuxa
Tema 1. I u Il nauana mepmoounamuxu
1 JI3 OCHOBHBIE TIOHATHS XUMUYECKOMH 2 pi | +
TepMOAWHAMHKH. TepMoXuMus
Tepmoannamuueckuit KIT/1. Huxn Kapno. 11 pi | +
) 3 Ha4ano TePMOAMHAMHUKHU. DHTPOMHUS. 2
Kpurepun TepMoIMHAMUYECKOTO PAaBHOBECHS
B 3aKPBITHIX CHCTEMax
CucreMbl TEpEeMEHHOTO cocTaBa. PeanbHbIE /| +
3 J13 pacTBOPEI. TepMom/IHaMI/IKa XUMHYECKOTO 2
paBHoBecusl. 11l Hayano TepMoIMHAMUKH
4 JI3 Tepmonunamuka a3o0BbIX paBHOBECHH 2 J +
BunapHele  cucTeMbl € OTpaHUYEHHOMU pi | +
B3aUMHON pacTBOpUMOCTHIO. KomurarupHbie
> B CBOMCTBa pa30aBIeHHBIX pacTBOpOB. 2
OcmoTHuYecKoe OaBICHHE
6 13 I 3akon TepmonmHamuky. Pacder paboThl, 3 T + +
U3MEHEHHUs BHYTPEHHEH SHepruu, U3MEHEHUS
SHTAJIBINHU B PA3NUYHBIX
TEPMOJAMHAMHYECKHX IPOLIEcCcax
7 113 TeruoTa B pa3MUYHBIX TEPMOIMHAMUYECKUX 3 T + + |+
mpoIieccax
8 JITI3 Tepmoxumus. 3akoH ['ecca 3 T + + +
9 113 Tepmoxumust.Ypasuenue Kupxrodda 3 T + + +
[{uxnnyeckne mpoueccsl. T + +
10 113 . 3
Tepmoannamuyeckuit KI1/{
11 113 11 Havaio TepMOMHAMUKH. DHTPOITHUS 3 T + + +
12 K Texywmuii pyOexxHbIil (MOAYIBHBIN) KOHTPOJIb 3 P + + +
o teme 1
Tema 2. Xapaxmepucmuueckue
mepmoouHamuueckue YyHKyuu
13 m XapakTepuCTUYECKUE TEPMOINHAMUYECKUE 3 T + + +
byHKITIU
14 JIII3 ®a3oBble paBHOBeCHs. OCHOBHBIE THIIBI 3 T + + +
jquarpamm. KonnuraTusHble cBOMCTBa
15 K Texyumii pyOexHbIil (MOIYIbHBII) KOHTPOJIb 3 P + + +
o Teme 2
Pazoen 2. Inexmpoxumusn
Tema 3. Inekmpoxumusn
XUMHUYECKUH UCTOYHUK TOKA. 2 pi | +
16 JI3 TepMoauHaMuKa raJbBaHUYECKOTO 2JIEMEHTA.
OJIC. Ypasuenue Hepucra
17 JI3 [ToTeHIIMOMETPUYECKHE METO I aHAJIH3A. 2 pi | +
18 3 TepMoauHaMuKa XHMHUYECKOTO HCTOYHUKA 3 T * * +
TOKa
19 JUI3 Knaccupukauus snektposios. | 3 T + + +




INoTreHnromeTpruecKre METObI aHAIH3a
20 JITI3 KonnykTomeTrpuueckue METObl aHATIH3a 3 +
21 JITI3 Konopumerpuueckue METObI aHATH3a 3 +
Pazoen 3. Kunerunka
Tema 4. Kunemuxa
JI3 Kunetnka xumudeckux peaxknuil. MeTozsl 2 bl | +
2 OTIpEZIeTICHUS MTOPSIIKA PEAKIIUH
JI3 Co’KHBIE XUMUYECKUE PEaKIIUH. 2 J +
23 3aBHCHMOCTH CKOPOCTH XUMHYECKOH peaknu
OT TEeMIIepaTyphl. YpaBHEHHE AppeHnyca.
DHeprus aKTHBAINH
24 13 ®dopmanbHasg kuHeTHka. Onpenenenue 3 T + + +
MOpsiAKA PEaKLUu.
25 113 CnoxHbIe XUMHYECKHE PEaKIIUU 3 T + +
Bnmsiane TeMmepaTypsl Ha CKOPOCTh PEaKIiH. T + +
26 13 Ypasraenue Appennyca. OepMeHTATHBHBIH 3
KaTam3
27 K Texywmuii pyOexxHbIit (MOIYIBHBIH) KOHTPOJIb 3 P + +
mo teme 3, 4
Bcero yacos 3a cemectp: 72
3 IIpoMeskyTOYHas aTTeCTALMA
Bcero yacoB no AUCHHUILINHE: 72

YciaoBHBIE 0003HAYEHHS:
Bupl yueOHBIX 3aHATHIT U (OPMBI TIPOMEKYTOUHOMN aTTECTAI[UH

Buabl yueOHbBIX 3aHATHIA, CoxpauéHHoe HaMMeHOBaHHUe
(opMBbI NPOMEKYTOUHOM aTTeCTAIIMH

JIeKIIMOHHOE 3aHATHE Jlexmus JI3
CeMuHapckoe 3aHsITHE Cemunap C3
[IpakTuyeckoe 3aHaTue IIpakTuyeckoe 113
IIpakTukym IIpakTukym II
JlaGopaTopHO-TIpaKTHYECKOE 3aHATHE JlabopaTopHO-TIpaKTHYECKOE JIIT3
JlaGoparopnast pabota JlaboparopHas paboTa JIP
KimHuko-npakTuyeckue 3aHsTue Kinnuko-npakruueckoe KII3
Crenanu3upoBaHHOE 3aHATHE Crenuanu3upoBaHHOE C3
KoMOuHMpOBaHHOE 3aHATHE Kom6unupoBanHoe K3
KonnokBuym KonnokBuym K
KonTponbHas pabora Kontp. pabora KP
Hrorosoe 3ansitue Hrorosoe n3
I'pynnoBas KOHCyJIbTalus I'pynn. KoHCyJIpTaLUs KC
KondepeHuus Kondepenuus Koud.
3amura KypcoBoi paboThI 3ammra KypcoBOi paboThI 3KP
OKk3aMeH Ok3ameH €)

Buner Texymiero koHTpoist ycrneBaemoctu (BTK)**

Bujabl Tekyuiero Coxkpaménnoe
KOHTPOJISl YCIIeBAeMOCTH HAUMeHOBaHHe Copep:xanue
(BTK)**
Texymumii JucuumivHupyomui KonTtpons nocemniaeMocTu 3aHsATHI
JTUCITUTUIAHUAPYIOTIU obyJarommmces
KOHTPOJIb
Texymuid TeMaTH4eCKU Temaruueckuii OreHka ycBOCHHS 00yJaromnuMcs 3HaHUH,
KOHTpOJIb YMEHHUH U ONbITAa IPAKTHUECKOH AEATEIbHOCTH
Ha 3aHATUSIX 110 TEME.
Tekymwii pyoeHbIi PyOexHBIi OreHKa yCBOCHHS 00yJaroIUMCs 3HAHUH,
(MO TBHBIN) KOHTPOJIb YMEHHUU U ONBITA MPAKTHYECKOU eITeIbHOCTH
110 TeMe (pazaeny, MOJIyJII0) AUCIUILITUHBI




HUTOTOBBIA KOHTPOJIb

Texymumi

Hroroserit

OreHka ycBOSHHS 00yJaromnMcs 3HaHUH,
" YMEHUH U OIbITA IPAKTUYECKOH AEATEIbHOCTH
110 TeMaM (paszenam, MOAYJISIM) AUCIUIUINHBI

(I)OpMLI TMPOBEACHUSA TEKYILIETO KOHTPOJIA YCIICBAEMOCTH

Y TIPOMEXYTOYHOM aTTeCTAI[UK 00YYAIONIUXCS /BUBI paOOTHI 00yJarommxcsy/ ***

Ne | ®opMbl mNpOBeIeHHS TEKYLIEro
KOHTPOJIl YCIIeBAEMOCTH U TexHuveckoe u Buabl paéoTsi Tunsl
NPOMEKYTOYHOM aTTecTALMU COKpaléHHoe odyuyaromuxcs (BPO) KOHTPOJIs
odyuawmuxcs (PTKY) #** HaHMeHOBaHUe wokx
1 Konrpons npucyrcrsus (KII) [IpucyrcrBue KII [IpucyrcTBue [IpucyrcTBue
A Pabora Ha 3ansaTiu o | Yuactue
VYuer aktBHOCTH (A) AKTUBHOCTb
2 TEMe
o N Bemonnenue 3aganua | BeimonHeHne
Ompoc yctHbIi (OY) Ornpoc yCTHBIH . I
3 OV | B ycrHOH hopme 00s13aTEIEHO
o Omnpoc Brimonnenue 3aganust | BrinmonHenue
Omnpoc mucemennsri (OI) N N
4 NIMCbMEHHBIN OIl | B mucEMeHHOH Qopme 0053aTeNBEHO
Omnpoc Brinonnenue 3ananuit | BrinmongHeHue
5 | Onpoc kombuaupoBanHbIi (OK) KOMOUHHUPOBaH OK | B ycTHOI 1 00513aTeNBHO
HBII MMCbMEHHOH hopme
o Bemonuenne Brinosnnenue
TectupoBaHme B NEKTPOHHOM
6 bopme (T3) TecTupoBanue TD | TecToBOro 3a7aHus B 00513aTeNBHO
P ANEKTPOHHOH (opme
7 Pedepar IIP | Hanucanue (3ammra Brinonxenue
ITposepka pedepara (I1P) bep ( )
pedepara 00513aTeNIBHO
8 | IIpoBepka mabopaTopHOii paboTHI JlabopatopHas JIP | Bomonaenue (3amuTa) | BeimonHerne
(JIP) pabota 1200paToOpHON paboThl | 00s3aTENbHO
9 . HUcropus Wb | Hanmcanne (3ammura) Beimonuenue
IMoxroroBka yueOHOM nCTOpUN .
0one3Hn y4eOHOI HcTopuH 00s13aTeNBEHO
6osieznu (1B)
0oJie3HH
10 IIpakTnueckas P3 Pemienne Brimonnenue
Pemenne npaktuyeckoi 3aj7a4a MPaKTUYECKOMN 00s13aTEIEHO
(cutyarmonHoit) 3anaqu (P3) (cuTyaroHHO)
3a1auu
11 | HoaroroBka KypcoBoit pabOTHI Kypcosas [IKP | Bemonaenne (3amuTa) | Brimonrenue
(IIKP) pabora KypcOBOH paboTEI o0s13aTenbpHO
12 Knunuko- KIIP Brinonnenue
Knunuko-npaktuyeckas pabora BrinonHenue KIMHUKO-
MpaKTHYecKas . 0053aTeNnbHO
(KIIP) MPaKTHYECKOH PabOThI
pabota
13 Kouncnekr TIK Brinonnenue
IIposepka xoncmekra (I1K) [ToaroroBka KOHCIIEKTa
00s13aTENBEHO
14 | IIpoBepka KOHTPOIBHBIX IIpoBepxa IIKH | Caaua KOHTPOJBHBIX Brimonuenue
HopMaruBoB (ITKH) HOpPMAaTUBOB HOpPMAaTUBOB 00s13aTenbHO
15 Ortuer I10 Brimonnenue
IIposepxka otyera (I10) IToaroroska oruera
00s13aTeNbHO
16 KouTpons 3 Brinonnenue
KonTpons BeIOIHEHUS Bemonuenne
CaMOCTOSITEIbH 00s13aTEIBHO,
JoMarrHero 3axasus (/3) . JIOMAIITHETO 3aIaH¥s
0ii paboTHI VYuacTue
17 KonTpons NS0 | Uzyuenus N3zyuenue D0P
KonTpons u3ydeHus 31meKTpOHHBIX
S0P P 3EKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB 06DA30BATEIEHEIX
(U1DOP) P
pecypcoB

o0yyamuxcs Mo JUCHUIINHE (MOIYJIIO)

(Mmoxys)

5. ®oHA oLleHOYHBIX CPEACTB /I NPOBeeHHs] TeKYILero KOHTPOJIsl yCleBaeMOCTH

5.1. Ilnanupyemble pe3yJabTaThl 00y4eHHs 10 TeMaM W/WJIN pa3aejaM TUCHHILTHHbI

[Tnanupyemble pe3yapTaThl OOYUYSHHS 110 TeMaM W /WK pa3jesiaM JUCIHUIUIMHBI (MOIYJIs),
COOTHCCCHHBIC C INNTaHUPYCMBIMU PE3YyJIbTaTaAMH OCBOCHUA NUCHUIIIIMHBI (MOI[y.HSI) — COI'JIaCHO II.
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1.3. 1 conepkaHueM JUCHUIUIMHBI (MOJIyJIsl) — COTJIAcHO I.3 HacTosueld paboueilt mporpaMMel
JTUCHUILTUHBI (MO JIs).
5.2. ®opmbl NpoBeeHNUs TEKYLEero KOHTPOJIs
Texymuii KOHTpPOJIb YCIEBAEMOCTH OOYyYaroIIEerocss B CEMECTPE OCYILECTBISETCS B

dbopMax, TMPeayCMOTPEHHBIX TEMaTHYECKUM TIUIAaHOM HacTosimed pabodel mporpaMMel
TUCIUTUTHHBL (Moayst) (eMm. 1. 4.1).
5.3. Kpurepuu, noka3arejim U OlleHOYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS
ycrneBaeMoCTH 00y4aronuxcs

Kadenpa ycranaBnmuBaeT CTpyKTypy TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH IO TUCLHUIUIMHE
(MOIymi0) M BecoBble KO3(DPHUIIMEHTHI TEKYIIEro KOHTPOJS YCIeBaeMOCTH oOyuarommuxcs (1o
BUJIaM KOHTPOJISl U BUAaM paboThI).

Texymuid TUCIUITMHUPYIOMUN KOHTPOJIb U TeKYIIU pyOeKHbII (MOIYIbHBIN) KOHTPOJIb
ABISAIOTCS 00s3aTenbHBIMU. [locine ycTanoBiieHUsT Kadeapoi CTPYKTYphl TEKYIEro KOHTPOJIS
yCIIEBa€MOCTH U BeCOBbIX K03 uumenron, nnpopmanus saocurcs B AOC BPC.

@®opMbI IPOBEIEHHSI TEKYIIETO KOHTPOJISL YCIIEBAaeMOCTH (BUIBI paOOThI) IPU MPOBEACHUU
pyOexHOro (MOIyIbHOTO) KOHTPOJIS TIO TeMaM W/WIIK pa3ziesiaM JUCIUILTHHBI (MOJTYJis) JOKHbI
o0ecreunBaTh JOCTIKEHHS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHS 10 COOTBETCTBYIOIIMM TeMaM
u/wm pazgenaMm AUCHUIUIMHBL (Moxyist). CMm. myHKT 5.1 Hacrosueit PaGodeit mporpammbl
TUCUUTUTAHBI (MOYJIS).

5.3.1. YcaoBHbie 0003HAYCHHSA

Turer konTpoist (TK)*

Turnbl KOHTpOJIA Tun onieHkn
IIpucyrcreue IT | namuume coObITHA
VY4acTue (10MOoNTHUTENBHBIN KOHTPOJIb N
( TpOIIB) Y | nuddepeHupoBaHHbIH

N3yuyeHue 351eKTpOHHBIX 00pa30BaTENbHBIX PECYPCOB

Y p p pecyp W | nammuame coObITHA
(50P)
BeimonHenue (00s13aTenbHBIA KOHTPOJIb) B | muddepennmpoBaHHbIii

Bunsr Texymero koHTpos yermeBaemocTu (BTK)**

Buabl Texkymero KOHTpOJIs Coxpaménnoe Copep:xanue
ycneBaemoctu (BTK)** HaMMeHOBaHHeE

Texymuii AMCUUTIITMHUPYIOIIHUNA JucuumimHupyo KonTpoms mocemaeMocT 3aHATHN 00YJarOIIUMCS

KOHTPOJIb 0015071 pl|

Texymmit TeMaTHUeCKUil Tematuueckuit OreHka ycBoeHHs 00y4aronuMcs 3HaHUH, YMEHUH U OTbITa

KOHTPOJIb T | mpakTHyecKol NesTeIbHOCTH Ha 3aHATUSIX IO TEME.

Texyumii pyOexHbIH Py6exHprit OreHka yCBOGHHUS 00ydJaromyMcs 3HaHAH, YMEHHUH U OIbITa

(MOyTBHBIN) KOHTPOJIb P | mpakTtnyeckoil NeATENBHOCTH MO Teme (pa3fely, MOJIYJIIO)
JICIIUIIIIMHBI

Texkymumi Hrorosslii OrneHka yCBOGHHUs 00yJaromnMcs 3HAHUHA, YMEHUH U OIbITa

HUTOTOBBIH KOHTPOJIb W | mpakTHueckoil JeATeNbHOCTH 10 TeMaMm  (pasjenam,
MOJYJISIM) JHCLMILUIAHBI

5.3.2. CTpyKkTypa TeKyIero KOHTPOJIS YCIeBAEMOCTH 00y4YaloNuXcs M0 AUCIUTUTHHE (MOTYITIO)

3 cemecTp

Buabl 3anaTuii

TK

@opMBI  TEKYIIEr0 KOHTPOJIS * | BTK** | Max. | Min. | Ilar

ycneBaeMOCTH/BUHABI padoThI
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JlexuuoHHOe 3aHsTHE 13 KonTtpons npucyrcreus KII i 1
KonTtpoms npucyrcrBus KII a 1 0 0
IIpakTueckoe 3anatue 113 Yuer akTUBHOCTH A T 10 1
Omnpoc MICHMEHHBII oIl T 10 1
KonTposns npucyTcTBus KII i 1 0 0
JlabopaTopuo-npakTryeckoe 3ausatue | JIII3 | Yyer aktuBHOCTH A T 10 1
Brmonnenue § JIp T 30 1
nabopaTopHOi paboThI
KonTtpomns npucyrcrBus KII a 1 0 0
TeCTHpOBaHEIe B ™ P 30 1
Konmnoxsuym K JNIEKTPOHHOI (opme
0exHBII (MOIYJIBHBIN) KOHTPOJIb
(py (mozy ) poIE) Omnpoc MUCHMEHHBII oIl P 20 1
Omnpoc komOuanpoBanHsiii | OK P 20 1
5.3.3.BecoBbie k03¢ (HULIMEHTHI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YyYarOIIUXCs
(Mo BMJIaM KOHTPOJISL ¥ BUJaM paboThI)
3 cemecTp
I1aan HcxoaHo JINTGY | Hcxoano
Bua konTpoJst % T py— % DTKY / Bux pa6oTsl TK % T py— %
Texymmii
JUCHUTUTHHUP YOI 5 27 4,68 | Kontpomas npucyTcTBus II 5 27 4,68
KOHTPOJb
Texymmii Y4er akTUBHOCTH y 5 150 26,00
TEMaTU4YECKHUI 45 400 69,32 | BrmomHeHne 1a00paTOPHOI paboThHI B 30 210 36,40
KOHTPOJIb Onpoc NUCbMEHHBIN B 10 40 6,93
Texymmii pyOexHbIi TectupoBaHme B 2JIEKTPOHHOH popme B 10 90 15,60
(MOmynBHBIH) 50 150 26,00 | Onpoc NUCbMEHHBIH B 10 20 3,47
KOHTPOIIb Onpoc KOMOWHUPOBAHHBIN B 30 40 6,93
Max KoJ1. 02/1710B 100 577

5.4.

MeToanueckue yKka3aHusi o NOPSAKY NMPOBedeHNs TEKYIEro KOHTPOJIA
ycneBaeMoCTH 00y4alomuxcs Mo JUCHUIINHe (MOAYJ110) o opMaM TeKyliero
KOHTPOJISI,TPeyCMOTPEHHBIM HACTOsIIIEH padoueil mporpaMMoii TMCUMILUIHHBI (MOTYJIs1)

Metoauueckre ykazaHus 1O MOPSAKY IPOBEACHMSI TEKYIIErOo KOHTPOJI YCIIEBAEMOCTH
o0yyaromuxcs Mo JUCHUIUIMHE (MOIYJI0) Mo (popMaM TEKyIIEro KOHTPOJIS, IPeayCMOTPEHHBIM

Hacrosmel paboueilt mporpaMMoi TUCHMIUIMHBI (MOAyns) (cM. M. 5.3.2) MOAroTaBIMBAIOTCS
Kadeapoil M OOBABIAIOTCS NpenojaBaTeieM HaKaHyHE IPOBEJCHUS TEKYILEro KOHTPOJISL

YCIIEBaCMOCTH.

3 cemecTp
1) ®opma npoMexyTOYHOM aTTECTAllMU COTIACHO YUeOHOMY IUIaHy — 3aueT.

6.

Oprasnsanys IPOMeKYTOYHOH ATTeCTAlUHM 00y4aloIIuXCH
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2) CDopMa opraHuzanuun HpOMG)KyTO‘-IHOﬁ aTTeCTallui: Ha OCHOBAHUHU CCMCCTPOBOTO peﬁTI/IHFa.

7. ®DoH/1 OLIECHOYHBIX CPEACTB Il MPOBeAeHHUS MPOMEKYTOUYHON aTTeCTALNHU
00y4amMXcs 1Mo JUCUUILIHHE (MOXYJII0)

7.1. Ilnanumpyemble pe3yJabTaTbl O0Oy4YeHHs] 1O JAUCHHUILVIMHE, COOTHECEHHBIE C
IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJIbHOW NporpamMmMsbl (10 mepuoaaM
OCBOECHHUSI 00pa30BaTe/ibHOI MporpaMmbl) — coryiacHo m. 1.3. Hacrosimeil pabGoueit
NMPOrpaMMbl IUCHUILIMHBI (MOYJIfA)

7.2. Kpurepum, TmOKa3aTeJu W MNOPAJOK TPOMEXKYTOYHOH  aTTeCcTalUM
o0yyaromuxcsl ¢ MCNOJb30BaHUEM O0aJIbHO-peiiTUHroBOM cuctembl. Ilopsinok mepeBoaa
PEeTHHIOBOM OLIEHKHN 00YYAKIIEerocss B TPAAUIMOHHYK) CHCTEMY OL[€HOK.

3 cemecTp

ITopsinok nMpoMe:KyTOYHOH aTTecTanuy 00y4aruerocsi Mo JMCHUIINHE (MOAYJ/II0) B
dopme 3auéra

[TpomexyTouHas aTTecTanus MO JUCLUUIUIMHE (MOAYIO) B opMe 3a4éTa MPOBOJIUTCS Ha

OCHOBAaHUM PE3YJbTAaTOB TEKYLIETO KOHTPOJII YCIIEBAEMOCTH OOYYaroIIerocsi B CEMECTpe, B
COOTBETCTBHUM C PACIMCaHUEM 3aHATUHN N0 JUCLMIIMHE, KaK IPAaBUJIO HA OCIEAHEM 3aHITHH.

Bpems Ha MOATOTOBKY K MPOMEXKYTOUYHOM aTTECTAllMU HE BbIIEISAETCS.

Kpurepun, mokaszareinn W TMOPAIOK OaTIbHO-PEHTHHTOBOM CHUCTEMBI IMPOMEKYTOUYHOM
aTTecTalluy OOy4YaroIIMXCsl MO AMCUUIVIMHE (MOIYJI0) B (opMme 3ayeTa, a TakkKe HOpAIoK
IepeBojia pPEUTHHIOBOW OLIEHKM OOydarolerocs B TPaJAULMOHHYIO CHUCTEMY OLIEHOK
yctanaBnuBaercss [lonoxkeHneM o OalJIbHO-PEUTUHIOBOM CHCTEME TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH W TPOMEKYTOYHOW aTTECTAllMM OOYYAIOIIMXCS IO MPOrpaMMaM BBICIIETO
oOpa3oBaHMsi — IporpamMmaM OakajaBpuara, IporpaMMmaM CHELUAIUTeTa, IporpaMMam
MarucTparypsl B ¢eiepaibHOM roCyJapCTBEHHOM aBTOHOMHOM OOpa30BaTEIbHOM YUPEKJIECHUU
BBICIIIETO 00Opa3oBaHusi Poccuiickuii HalMOHAJIBHBIM HMCCIIEI0BATEIbCKHUI MEOUINHCKUH
yHusepcuteT uM. H.W. [Tuporosa Munucrepctsa 3apaBooxpanenust Poccuiickoit @enepannu ¢
M3MEHEHUSMH U JJOTIOJHEHUSIMHU.

7.3. TunosBble BONPOCHI ISl MOATOTOBKHU K PyOe:xkHOMY (MOAYJIbHOMY) KOHTPOJIIO
1. OcHOBHBIE TMOHATUS TEPMOAMHAMMKU: TEPMOAMHAMHUYECKAs CUCTEMA, IApaMETpPbI

AKCTEHCUBHBIC ¥ HHTCHCHBHBIE, (DYHKITMS COCTOSTHHS, €€ CBOMCTBA. Y PaBHEHHSI COCTOSHHS.

2.1 Havyajo  TepMOAMHAMHUKU.  3alUUIMTE  MaTeMaTHYECKO€  BBIPAXXEHHE B
muddepeHnraIbHOl M MHTerpanbHoM Qopmax. Urto Takoe paborta, Temaora, BHYTPEHHSS
sHeprus, sHTaNbmus. [IpuBenure npuMeps! GYHKIMKA COCTOSIHUA M QYHKIUH Tporecca. Kakumu
cBoiicTBamMM 00s1aaeT QYHKIUS COCTOSTHUS?

3. HyneBoii 3ak0H TepMOIMHAMUKU. DMITMPUUYECKASI TEMIIEpATypa.

4. TennoeMKOCTb. PUMYECKUI CMBICT YIEIBHOM U MOJISIPHOW TEIJIOEMKOCTH. EAWHUIIBI
n3MepeHus. CBsi3b MEXy TEIUIOEMKOCTBIO Mpu P=const u TemioeMKocTbio nmpu V=const ajs
ujeanbHbIX Ta30B (ypaBHeHue Maiiepa).

5. Temnora. OnpeneneHue TEIIOTHl B U30TEPMUUYECKOM, M30XOPUUECKOM, M300apUUECKOM
nporeccax. Temnora HIUKINYECKOTo Mpoliecca.

6. AnnabaTudeckuil mporecc. YpaBHeHus aauadarel. PaboTta u Temora B agnabaruueckoM
mporecce.

7. Ionutponuveckuid mporecc. YpaBHEHHs] MOIUTPOIbl. [IpuBecTn rpaduk 3aBHCUMOCTH
nokasarenst nonutpomnsl (n) or Temnoemkoctd (C). PaboTa u Temnora B MOJUTPONUYECKOM
mporecce.
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8. 1 Monp uieanpHOro raza mzobapuuecku npu P, pacmmpsiercs ot V), mo V., 3arem
MU30TEPMHUYECKH CKUMAIOT JI0 UCXOJHOTO 00BEMa W MPU ITOM OOBEME JTOCTUTAET MCXOIHOTO
coctosinus. IlpencraBere mporecc Ha nuarpamme p(V). Kak HaspiBaetcs Takoi mporecc? Kax
rpadUyecKu ONpeNeNNuTh TEMJIOTYy 3TOro mpoiecca? SIBiaseTcsl TEIuioTa IMOJOKUTEIbHON WU
oTpulaTEIbHON BeTMUUHON? OTBET MOSICHUTE.

9. 2 Monb 1-aTOMHOTO HCATBHOTO Ta3a HAXOJATCsA NpH AaBieHuu P, u obveme V. ['a3
annabaTUUECKu CKUMAIOT 10 V», 3aT€M H30XOPHUYECKH MOHMKAIOT TEMIIEpaTypy, U J1aBICHHUE
ra3a CTaHOBUTCS paBHBIM P,, a 3aTeM H30TEpMUYECKH pPACIIUPSIOT A0 HCXOJHOro oObema.
[IpeacraBeTe mporecc Ha auarpamme p(V). Uemy paBHO M3MEHEHHE BHYTPEHHEW SHEPTrUd B
3TOM Tmporecce?

10. TeruoBoit »ddexT xummueckoi peakuuu. BrusiHue TemmepaTypbl Ha
TerioBoi dddext xummueckoil peakmmu.  uddepenumansHas (opma ypaBHeHus Kupxroda.
WurerpanbHas Gopma ypaBHEHUS MPHU YCIOBHU: @) TETUIOEMKOCTH YYACTHUKOB XUMHUYECKOW PeaKIuu
HE 3aBUCAT OT TEeMIIepaTypbl; 0) TEMIOEMKOCTH YYaCTHUKOB XMMHUYECKOM PpEaKIMM 3aBUCAT OT
temnepatypbl. [IpuBectr rpaduku 3aBUCUMOCTH (AH,.u) OT Temmepatypsr (T).

11. OcHoBuble ¢opmynupoBkr [l Hauama TtepmoguHamuiku. MaremMaTudeckoe
BbIpaxkeHue 11 Hauana repmoaunamuku. PaBenctBo Kiaysuyca.

12. 3anumute paBeHCTBO Kilaysmyca. [l KakMx IPOLIECCOB OHO BBINOJIHSETCA.
[Tonstue »suTponuu. Kakumu cBoiictBamu o6namaer »HTpornust u ee wusMeHeHue? Kax
U3MEHSETCs JHTPONUS NpPU MEpexoie BellecTBa W3 TBEPIOro B JKUAKOE U Ta3000pa3HOe
coCTOsIHUE?

13. [uknuueckne mnpoueccel. Tepmonmnammueckuit KIIZ. Iuka Kapho.
[Tpusenure ukn Kapuo va auarpamme P(V). KII/I nukna Kapro. CoiictBa nukiia Kapho.

14.Pacuer SHTpOIIMM B pPazIMYHbIX TEPMOJMHAMUYECKUX IIPOLECCAX C WACATbHBIM Ia30M:
M30XOPHYECKOM, H300apUIECKOM, H30TEPMUUIECKOM, 4/THa0aTHUECKOM, TIOTUTPOITMYECKOM.

15. 1 mMonp uaeaIbHOTO ra3a HaxoAUTCs npu AaBiaeHuu Py u o0veme V. ['a3 agnadbaruuecku
C)KMMAIOT 10 V2, 3aTEM M30XOPUYECKH MOBBIIIAIOT TEMIIEPATYPY, U JaBIEHUE ra3a CTAHOBUTCA
paBHBIM P,, a 3aTeM M30TEpMUYECKU PACIIUPSIOT A0 MCXOJHOTO 00beMa M MpH 3TOM o0beme
BO3BpAILlalOT B UcXxoAHoe cocTostHue. [IpencraBbre mpouecc Ha quarpamme p(V). Uemy paBHbI
M3MEHEHUS SHTPOIHH U SHTAJIBIIUU B 3TOM Hpoiiecce?

16. O6benunenHoe ypasHenue | u Il Hagana TepmonnHamMuky. XapakTepUCTHUECKUE
tepmoguHamuueckue ¢ynkuuu U, H, G, F. Ilpupamenue ¢ynkuuit dF,dG (AF, AG). Ux
3HaYeHWe JUIsl ONMCAaHUS COCTOSIHUSI PABHOBECHSI U BO3MOYKHOCTH CaMOIIPOU3BOJIBHOTO
MPOTEKaHUsl TPOIIECCOB B 3aKPBITHIX TepMOAWHAMUYecKuX cuctemax. [IpuBeaure rpaduk
3aBUCUMOCTH 3Hepruu ['md06ca ot mytu npouecca rnpu P, T=const.

17. CucremMbl MEPEMEHHOIO COCTaBa. XHMMHMYECKMI NOTEHIMAI KakK IapuuaibHas
MOJIIpHasi BEJIMYMHA OKCTEHCHUBHOIO CBOWCTBAa cucTeMbl. [IpuBeauTe BbIpakeHUS JUId
npupamenuid pynkuuit dF,dG nis cucteM nepeMeHHOro cocTaBa.

18. VpaBuenuss ['m60ca-/lrorema. Kakue Ba)KHbIE COOTHOIIEHUS MOXXHO TOJYYHTbh,
UCIIONB3YS 3TH yPaBHEHUSI.

19. [IpuBenuTe BBIpAXKEHHUS JUISI XUMHYECKOrO IOTEHIMAla KOMIIOHEHTa B
U7ealbHBIX U pealbHBIX ra30BbIX cucTeMax. Kakue (hakTopbl BAMSIOT Ha 3HAUEHUE XUMUYECKOTO
noTeHnuana. Yto Takoe jgeTy4ecTb KOMIOHEHTa?

20. Uro Takoe Xxumuueckoe paBHoBecue? JlaiiTe ompeneiaeHHe KOHCTaHTBI
paBHOBecHs. Hamumure BbIpakeHHWE 71 KOHCTaHThl paBHOBecUs cucTeMbl. Jlms

13



sK30TepMuueckoil peakiuu: Noy +3 Hoy == 2 NH;() koncranta pasHoBecus (K.) mpu
HeKoTOpol Temneparype paBHa 6.8. Kak wusmenutcs BenmuuumHa K. a) npu yBenuueHuu
koHueHnTpauun NH; B 2 pasa, 6) mpu yMeHbIIEHUH TeMIepaTypbl?

21. VYpaBHeHHE H30TEPMbl XMMHMYECKOM peakiuu. 3alulINTe BbIpAXKEHUE IS
KOHCTaHTBI PaBHOBECHS JUTS peaKLyH. CH;COOH (y + CHsOH (,y ===
CH;COOC:Hs oy + HoO ), (AH°=7 xJlx/mons). Kak OyneT H3MEHATHCS paBHOBECHAS
koHuentpanuss CH3;COOC,Hs u koHcTranTa paBHOBecHS (yBEIUYMTCS, YMEHBIIUTCS, HE
W3MEHUTCS) TpHU: a) yMeHblleHnnu KoHueHTparuu H.O; 6) nobaBnenun B cuctemy CH;COOH;
B) YBEJIMYECHHUH JIaBJICHUS B 3 pa3a; I') MOHWKEHUU TeMiiepaTypbl? OTBeT 000CHYHTE.

22. BnusHue TtemmepaTypbl Ha KOHCTaHTy paBHOBecus. lIpuBenutre ypaBHEHUS
n3o0apsl Bant-T'ohpda B nuddepennuanpHoli u wuHTErpambHON (opmax. CxemaTHuecKu
nzobpasure rpaduku 3aBucumoctd Kp or T m In Kp or 1I/T gns sHmoTepMuueckoi u
9K30TEPMHUUYECKON PEAKIIUM.

23. [Toctynar Ilnanka kak ¢GOPMYyJIHPOBKAa TPETHEr0 3aKOHA TEPMOJIMHAMHUKHU.
[Tpumenenue [Toctynara [Inanka k pacuery abCOTIOTHBIX 3HAYCHHUH YHTPOIUHN YHCTHIX BEIIECTB.
Kak paccuntarb M3MEHEHHE SHTPONMM I XUMUYECKUX PEaKkUUid Ha OCHOBAHWU 3HAYECHUU
CTaHAAPTHBIX SHTPONHI YYACTHUKOB XUMUYECKON PEaKLIUU.

24, Uro HaspiBaeTcs (pa3oid, YUCIOM KOMIIOHEHTOB, BapHUAHTHOCTHIO CHUCTEMBI?
[lepeuncnure ycioBus (azoBoro paBHoBecHs. 3anumute ypaBHeHue Kuameiipona-Knaysuyca.
J111s paBHOBECHSI )KUIKOCTh-TIap MPUBEANUTE TpadrK 3aBUCUMOCTHU JaBJIeHHs (a30BOro mepexoaa
oT TemmepaTypbl. Jns kakux (ha3oBBIX NEPexXo0B MNpUMEHHMO YypaBHeHHe KianeiipoHa-
Knaysuyca?

25. Onpenenure TUN AWArpaMMbl. YKaKUTE OONACTH CYIIECTBOBAHHS IKUIKOCTH,
TBEPAOro BelIeCcTBa U mapa Ha $a3oBoil quarpamme. PaccuuraiiTe uncio cTeneHei cBoOOIbI s
Kakaou obmactu quarpammsl. ([t pa3mudHbIX JHarpamm).

26. JnarpaMma  COCTOSIHMSL ~ OJTHOKOMIIOHEHTHOM CHCTEMBI JUII  HOPMAJIBHOU
KHUJKOCTH. YKaKHUTE O0JacTH CYNIECTBOBAHMS >KHUIKOCTH, TBEPJIOTO BEIIECTBA U Mapa Ha
¢dazoBoii muarpamme. PaccuuTaiite yuciio crereneit cBOOOIBI ISl KaXI0H 00JIacTH THarpaMMel.

27. JuarpamMma COCTOSSHUSL OJHOKOMIIOHEHTHOM CHUCTEMBI JJIi  aHOMAaJbHOMU
xuakoctu. YpaBHenue Kiameiipona-Knaysmyca mis ¢azoBeix mepexonoB | poma. Ykaxkure
00JIaCTH CYIIECTBOBaHMS >KMJIKOCTH, TBEPJOrO BEIIECTBAa M mapa Ha (a3oBOH auarpaMme.
PaccuunraiitTe unciio crenenei CBOOOIBI ISl KK 10M 00JaCTH AUarpaMMBl.

28. JuarpaMma  COCTOSIHHSL ~CHCTEMBI, COCTOSIIEH H3 JBYX KOMIIOHEHTOB,
HEOTPAHWYEHHO PAaCTBOPHUMBIX B )KMJIKOM COCTOSIHMM M HE PACTBOPUMBIX B TBEPJIOM COCTOSIHUH,
o0Opa3yloIux MpoCTy0 ABTeKTUKY. [locTpoeHue Takux JauarpaMM Ha  OCHOBAaHHH
JKCIEPUMEHTAIILHO MOJIYYEHHBIX KPUBBIX OXJIAXKICHUS.

29. Chopmynupyiite 3akoH Payns. Jlns kakux CHUCTEM NPUMEHUM 3akoH Payis?
Kakve npuunHbl NPUBOAAT K IMOJOKUTEIBHBIM M OTPULATENBHBIM OTKJIOHEHHUSIM OT 3aKOHA
Payna? Hapucyiite nuarpammy JaBlIeHHME — COCTaB ISl Takux cucteM. C BBIJICIICHUEM HIIH C
MOTJIOUICHHEM TeIUIOTHI MPOUCXOIUT 00pa30BaHUE PACTBOPOB C OTPHUIIATEIHHBIM OTKIOHEHHEM
oT 3akoHa Payns? [IpuBeaure npumepsl.

30. PaBHOBecue: XUAKOCTh — map 1uisi OmHapHOUW cuctembl. | 3akon KonoBanoaa.
[IpuBenuTe nuarpammsel: Temmeparypa — COCTaB, JaBJeHHMEe—cocTaB. Kak ompenenuTs cOCTaB
rapa ¥ COCTaB XKHUJAKOCTH B TE€TEPOTeHHOM 00acTu Ha AuarpamMmax. [IpaBuio peryara.
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31. PaBHoBecue: xuIKOCTh — map A OuHapHoil cuctemsl. Il 3axkon KonoBasosa.
[IpuBenure nuarpamMmsl ¢ SKCTPEMYMOM: TeMIlepaTypa — COCTaB, JaBlieHue-coctaB. Kak Takue
CHCTEMBI MOYKHO Pa3e/IuTh Ha COCTABJISIOIINE KOMIIOHEHTHI?

32. Urto Ttakoe azeorpomHass cMecb? CKOJIBKO CTENEeHel CBOOOIBI HMeEET
JBYXKOMIIOHEHTHasl a3eoTponHas cMech npu T M P = 1 arm? IlpuBenure npumepsl
a3e0TpONHbIX cMecei. [lepeuncinTe METOAbI UX pa3aeIICHUS.

33. bydepursie pactBopbl. Omnpenenenne pK, YKCYCHOW KHCIOTHI Ha OCHOBaHUU
noTeHuuomerpuieckoro usmepenus pH anerarnoro 6ydepnoro pactBopa. Ilpusenure rpadux
3apucumocTi pH pacteopa ot IgC(CH;COOH)/C(CH;COOK). Kak rpadudeckun ompeaennTh
pK. YKCyCHOM KHUCITIOTHI?

34. Kpuockonus. Yto Takoe kpuockonuyeckas nocrosiHHas? OT kakux (pakTopoB OHa
3aBucuT? B Kakoil mocienoBaTenbHOCTH MPH TMOHIKEHWU TeMIepaTypbl OyayT 3amep3arhb
pacTBOpPHI caxapo3bl, Cyib(aTa HaTPUS M XJOPUCTOTO KIS C OJUHAKOBOW MAacCOBOW moJien?
OTBeT nosicHUTE.

35. Urto Takoe »0ynuockonusn? Uto Takoe 30ynnockonuyeckas noctossHaas? Ot yero
oHa 3aBucutT?  Dusmueckuii  cMbBICT  30yTHOCKONMUYECKOW  mocTosHHOW.  Kakumu
AKCIIEPUMEHTAIbHBIMU JAHHBIMU HYXKHO pacrojaraTh AJis ONpeesieHUs] MOJIEKYJISIPHOM MacChl
BEIIeCTBA 30YIHMOCKONIUYECKHM METOOM.

B kakoil mocienoBaTenbHOCTH MPU MOBBIIMIEHUH TEMIIEpaTypbl OyAyT 3aKUMaTh PacTBOPHI
MOYEBHHBI, INIFOKO3bI U XJIOPUCTOTO KaJIsl ¢ OJJMHAKOBOM MaccoBoM foiei? OTBET MOSICHUTE.

36. SBnennie ocmoca. OcMOTHYECKOE JTaBJIeHHE Il pa30aBIeHHBIX PACTBOPOB. Y paBHEHUE
Bant-T'opda mmst ocmormdeckoro naBneHus. UTo Takoe W30TOHMYECKH Kod(dduuument Bant-
l'opda u yemy OH paBeH ISl Pa3HBIX TUIOB 3JEKTposuToB? OrlpenereHne 0CMOTUYECKOTrO
JaBJIEHNUS METOJIOM KPUOMETPHUHU.

37. Uro Takoe oOparHblii ocmoc? [lyis yero mnpuMeHsieTcss oOpaTHbBI ocMoc B
dapmamu? Chopmynupyiire 3akoH Bant-I'odda. [lns kakux pacTBOPOB CHpaBEIIMB 3aKOH
Bant-T'opda? Yro takoe nzotoHnmueckuit kodpdunuent Bant-I'opda u uemy on paBen
JUIS pa3HbIX TUIIOB AJIEKTPOJIUTOB?

38. Onexktpoaubli moteHnuan. Kakum obpazom ero MoxxHo u3Meputh? Kakune
(dakTopbl BIUSIOT Ha BEIMYMHY eKTpoaHoro noreHuuana? Ilpusenurte ypaBHenue HepHcra.
CranaapTHBI BOAOPOIHBIN AJIEKTPO]T CPABHEHHUS.

39. TepMoguHaMKuKa XUMHYECKOTO HCTOYHUKA TOKA. YCTPOMCTBO XHMHUYECKOTO
MCTOYHMKA TOKa. Dnekrpoasmxkymas cuia (91C). Onpenenenne AG®os, AH 98, AS%0s peakuuid,
MPOTEKAOIIUX B FAJIbBAHMYECKOM JIEMEHTE Ha OCHOBAHUU 3JIEKTPOXUMHUUECKHUX JaHHbIX.

40. Onektpoasl Il poma. XmopcepeOpsiabiii anekTpon. [IpuBenuTte 3JIEKTPOIHYIO
peakuuio, ypaBHeHre HepHcra [1s1 37€KTPOAHOTO MOTEHIIMANA, YCIOBHYIO 3allHUCh 3JIEKTPOJIA.
[Ipumenenue snextpona. IlpuBenurte mpumep 3JIEKTPOXMMHUYECKON LENU € XJIOpcepeOpsSHBIM
anektpoioM ais usmepenus pH. Kakyro ¢yHKIMIO BBITIOTHSET 3TOT 3JIEKTPOJI B JaHHOM 1ernu?

41. 3anumuTe ypaBHeHHe HepHcTa Uit 3JE€KTPOJHOrO MOTEHUIHATIA CIEAYIOIINX
CHCTEM B BOIHBIX pacTBopax: a) I,(1B) + 2&8=== 2I"; 6) MnO, + 8H" + 56=== Mn*" + 4H,O0.
VYkaxuTte, ISl KAKAX U3 3THUX CUCTEM BOCCTAaHOBHUTEIbHBIC MOTEHIIMAJBI 3aBUCIT OT pH cpenpl, u
KaK 3TH MOTEHUHUAIbI OyIyT U3MEHATHCS (YBEIMUYMBATHCS MM YMEHBIIATHCS) IPU JOOABJICHUH B
pacTBOp HEOOJBIINX KOJTHUYECTB KUCIOTHI UITH IIETOYH.

42. Mertannookcuansie anektpoas! Il pona. IlpuBenurte 37m€KTpoaHYIO peakiuio,
BBIp@XEHHE 7S JJIEKTPOJHOTO TMOTEHIMANa, YCIOBHYIO 3amuch dJekTpoda. I[IpumeHeHwue
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anektpona. IIpuBenure npuMep EKTPOXUMHUYECKON LIEMN C CYPbMSHOOKCHIHBIM 3JIEKTPOJOM
s u3mepenus pH. Kakyro QyHKINIO BBITIOTHSET 3TOT 3JCKTPO B TAHHOM 1IeTTh?

43. DNEeKTpOAbl C MHEPTHBIM 3JIEKTPOJHBIM MAaT€pUAIOM. XUHTUIPOHHBIA 3JIEKTPOLI.
3anuiuTe 3JEKTPOJHYIO peaklivio, ypaBHeHHe HepHcTa [uisl 31€KTpoAHOro mnoreHuuana. B
KaKMX CpellaX MO)KHO MCIIOJIb30BaTh XMHIUIPOHHBIN AnekTpon 1id usMmepenust pH. Ilpusenure
YCJIOBHYIO 3aIIACh 3JIEKTPOXUMHUYECKON LEIH, C TOMOIIBIO KOTOPO MOKHO u3MepsATh pH.

44. DNEKTPOAbl C MHEPTHBIM 3JIEKTPOAHBIM MaTepuaaoM. ['a3oBbie 3ekTpoibl. Kakue
TpeOOBaHUS MPEIBSBISIIOT K 3JEKTPOAHOMY MaTepHally B ra3oBBIX 3JeKTpojaXx. BomopomHsiit
BJEKTPOA. YCTPOMCTBO, JJIEKTPOJHAs peakius, ypaBHeHne HepHcTa i BOAOPOIHOTO
anekrpona. [Ipumenenue.

45. Cnoxupie Red-OX osnextpoasl. [lpuBeaure npuMepsl IEpMaHTaHATHOTO
AJIEKTpOJa B KHUCJIOM U HEWTpainbHOM cpenax. IIpuBenurte 3ieKTpoJHBIE peakUyU. 3alUIIUTe
ypaBHeHHe HepHcTa a1 3TUX 3JIeKTPOJIOB. ['1e CIONB3YIOT ATH 3JEKTPOAbI?

46. CTEeKJAHHBIM 3JEKTPOA. YCTPOWCTBO. 3amUIIMTE YpaBHEHUE AJIEKTPOIHOM
peakuMM H COOTBETCTBYIOIIEee ypaBHeHHMEe HepHcra Uil SlEKTPOJHOTO MOTEHLHANA.
[IpumeneHne cTekassHHOrO 3aekTpona. llpuBeauTe yCIOBHYIO 3alUCh 3JIEKTPOXUMHUYECKOM
LIEMH, C TOMOILIBIO KOTOPOM MOKHO u3MepuTh pH pactBopa.

47. Onekrpoasl | pona. I'me ucnonw3yrores anektpoasl I poga. Uto takoe meaHo-
IMHKOBBIN aneMeHT Jlanuansa-SAxko6u? [IpuBeaure cxemy U yCIOBHYIO 3aluch dneMeHTa. Kakue
MOJypeaKIMKM MPOTEKAI0T Ha €ro 3JekTpojax? VYKaxuTe THUI (IJIEKTPOXUMHUECKUN WU
KOHIIEHTPAIIMOHHBII) U 3HAKH 3JIEKTPOAOB FAIbBAHUYECKOTO dIIEMEHTA:

CulCuSO.l|Cus0.l Cu

0,5M 0,025M

48. Paccuuraiite 3nauenus DJ]C B crangapTHBIX YCIOBUSAX U A/G%os IS CIEAYIONICH
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOM ~ peakUuMu M CHEJNalTe BBIBOJ O  BO3MOXHOCTHU
€€ CaMOIPOU3BOJIBHOTO IPOTEKAHUS B JAHHBIX YCIOBUSX:

H,0O, + 2KI==1Ix(aq) + 2KOH. 3anummure 31€KTpOJHbIE PEAKLIUN U NPUBEIUTE YCIOBHYIO
3alKCh TajJbBaHWYECKOTO JJIEMEHTa, B KOTOPOM OOpaTMMO MpOTEKaeT »3Ta pPEeaKiys,
pyxoBoacTBysch npasuwiamMu MIOTTAK.

49. Paccuuraiite 3nHadenuss OJ[C B craHgapTHBIX YCHaoBHSX U A/G gIuist
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHOM ~ peakluu W CcHeNaiTe BBIBOJ O  BO3MOXHOCTHU
€€ CaMOIPOU3BOJILHOTO IPOTEKAHUS B JAHHBIX YCIOBUSAX:

2KMnO, + 16HCI = 2KCI + 2MnCl, + 5CI, + 8H,0. 3anumure 371€KTPOIHbIE PEAKIIUU U
MIPUBEINUTE YCIOBHYIO 3aMKCh TaJIbBAHUYECKOTO AJIEMEHTA, B KOTOPOM 00paTUMO MPOTEKaeT 3Ta
peakuusi, pykoBoACTBYsICh ipaBmiamu MIOITAK.

50. Paccuuraiite 3nauenuss DJIC B cTaHAapTHBIX YCIOBUSAX M KOHCTAHTY PaBHOBECHS
(K, ) U1l OKHCIIMTENEHO-BOCCTAHOBUTENbHON — peakiuu: 2Fe’™ + 217 = 2Fe? + 21, ;

clenaite  BBIBOA O  BO3MOYKHOCTHM €€ CaMOIIPOM3BOJIBHOIO NMPOTEKAHUS B JaHHBIX
YCHOBUSAX. 3aIUIINTE JIEKTPOJHBIE PEAKIUU U MPUBEAUTE YCIOBHYIO 3aIIMCh TaJIbBAHUYECKOTO
JJIEeMEHTa, B KOTOpPOM OOpaTUMO TMPOTEKAeT JTa peaklus, PYKOBOJCTBYSICh MpaBUIAMHU
HIOITAK.

51. ®usznueckre rajbBaHMYECKUE JJIeMEHThl. [IpuBeauTe mpuMepbl  Takux
anemenToB. [IpuBeaure Beipaxkenue mias IJC Takux neneil. Ot kakux (HakToOpoB OHA 3aBUCHT.
52. Jlaiite ompenencHue MOpsAAKAa peaKIUd TO BEMIECTBY U 00miero (TMOJIHOTO)

KHHCTHUYCCKOTO IIOpsAAKa pPCaKIUH. MoxeT M MOpAAOK pCaKIHuun OBITE HYJICBbIM, ,Z[pO6HBIM,
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orpunatenbHbiM?  OT  KakuxX  (aKTOpPOB  3aBUCHUT  MOPSAJOK  JAHHOW  peakuuu?
DKCIIEpUMEHTAIIBHBIE METO/IbI OIIPEIETICHUS TOPAIKA PEAKIIH.

53. HeoOpatumble peakumu | mopsinka. UTo Ha3bIBaeTCs MOPSIKOM XHMHYECKOM
peakuuu? Ilepuoa nonynpespaiienus s peakuuu 1 nopsaka. [IpuBenute npumeps! peakuuii 1
nopsiiaka. Kakum 0OpazoM Ha OCHOBE 3KCHEPUMEHTATIBHBIX JAHHBIX MOXKHO ONPEIEIUTH MOPAIOK
peaKkluu U KOHCTaHTYy CKOpocTu peakuuu 1 mopsaxa? [lpuBenure xapakTepHble Ui peakuuu 1
nopsizaKa rpaduueckue 3aBUCHMOCTH.

54. B kakux KoopauHatax HaOMIOJAeTCS  JIMHEHWHAs 3aBHCHUMOCTh  MEXKIY
KOHIEHTpAlMell pearupyromiero BellecTBAa U BPEMEHEM [UIsl peakluil HyJEeBOro, MEpBOro U
BTOpOro mnopsiaikoB? BemectBo X B pacTBOpe ywyacTByeT B peakuuu 1-ro mopsiaka X —=Y.
Hanumwure kuHeTMueckoe ypaBHEHUE JaHHOW peaknuu. M3o0pasure cxeMaTH4yecKu
rpadgudeckyro 3aBUCUMOCTh ¢(X) = f(t) u In(c) = 1{t).

55. Heobpatumast peakuus 2-ro nopsinka: 2A—B. Hapucyiite rpaduk 3aBucumoctu
KOHIEHTPAllU MCXOJHOIO BEILECTBA M NPONYKTa PEaKUUU OT BPEMEHM. 3alMIINTE OCHOBHOE
KHHETHYeCcKoe ypaBHeHHe. [IpuBenuTe ypaBHEHHE 3aBHCHUMOCTH 00paTHO# KoHueHTtpaiuu 1/C
oT BpeMeHU. Kak mepuonx momynpeBpaleHHs 3aBUCUT OT HadalbHOW KOHLEHTpauuu? Kak
rpauuecKy ONpeaesInTh KOHCTAHTY CKOpOoCcTH peakuuu? Kakosa ee pazmMepHOCTb?

56. BiusHue Ttemmeparypel Ha CKOpOCTh XuMudecko peakuuun? Ilpuseaure
ypaBHeHue Appenuyca. Uto Takoe sHeprus aktuBanuu? [IpuBeaute 3aBucumocts nK = f(1/T).
Kak Ha 0OCHOBaHMHU HKCIIEPUMEHTANIBHBIX JAHHBIX ONPEAEIUTh SHEPTUIO aKTUBALIAN?

57. OOparumas peakuus neporo nopsiaka. Kunermueckue ypaBHenus. [Ipusenute
XapakTepHble KHHeTH4YecKue KpuBble. [IpruMepsl 00paTHMbIX peakiuii.

58. [Tapannensnbpie peakuuu. Kunernueckue ypaBHeHus. llpuBenute xapakrtepHble
KMHETHYECKUE KpuBble. [Ipumepsl napayienbHbIX pPeaKui.

59. [locnenoBarensHble  peakuuu.  Kunermueckue — ypaBHenus.  [lpuseaure
XapakTepHble KHHeTH4eckue Kpubble. KpaliHue ciiyyan B KHHETHKE IIOCIEI0BATENIbHbBIX
peaxkiuil, «IepexoIHOE» U «BEKOBOE paBHOBecHe». [Ipumepbl mocne10BaTeNbHbBIX PEAKIIUM.

60. ®epmenTaTHBHBINA Katanu3. Teopus Muxasnuca-MenteH. OCHOBHBIE MOCTYJaThl
teopun. Koncranra Muxasnuca. KakoB ee ¢usnueckuii cMpIci? DKCIEpUMEHTAIBHBIE METOIbI
oIpesieNieHs] KOHCTaHThl Muxasmuca.

8. Meroanueckne ykazaHus 00y4arIUMCs 110 OCBOCHUIO THCHUIIIMHBI (MOYJIs1)

OcBoeHne 00yJaroUMMUCs y4eOHOW TUCHUIUINHBI « Pusuueckas Xumus» CKIaJbIBaeTCs U3
KOHTAKTHOW pabOThl, BKIIOYAIOIIEH 3aHATUS JIEKIMOHHOTO Tuma (JIEKUMH) M 3aHATHS
CEMHUHApCKOTO TUNA (MpakmuyecKue 3auAmus, J1aO0paAmopHo-npaKmuyecKue 3aHsamus,
KOJLIOK8UYMbL), & TaKXKe CaMOCTOATENbHOW paboThl. KoHTakTHas pabora ¢ 0OydarommMucs
IIPEII0JIaraeT POBEIEHUE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTeCTalUH.

J1Jis TOATOTOBKHU K 3aHITHSM JIEKIIMOHHOTO TUMA (JICKIUSIM) 00YUYaIOIIHIACS TOJIKEH:

- BHHUMATEJIBHO NMPOYUTATh MAaTEpUaI MPEIbIIYIIEeH JIEeKINH;

- O3HAKOMHUTHCA C yYeOHBIM MaTepHajoM IO yYeOHHKY, y4eOHBIM TOCOOHMSIM, a TaKXke
3JIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM C TEMON MPOUYUTAHHOM JEKIUH;

- BHECTH [IOTIOJHEHMsI K I[IOJIyYEHHBIM paHee 3HAaHHUAM @O0 TeMe JIeKUMH Ha MOJIAX
JIEKIIMOHHOM TETPaIu;

- 3amnMcaTh BO3MOXKHBIE BOMPOCHI, KOTOPBIE CIIEIYET 3a/1aTh MPENnogaBaTello 10 MaTepuatry
M3YYEHHOM JIEKIUH.

J1J1s OATOTOBKY K 3aHSTUAM CEMHUHAPCKOTO TUIA O0YYaIOLIUIICs T0JIKEH:
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- BHUMATEJIbHO HM3YYUTh TEOPETUUECKHI MaTepuan MO KOHCIEKTY JIEKIUH, y4eOHUKaM,
Y4eOHBIM ITOCOOHSM, a TAaKXKe ANEKTPOHHBIM 00pa30BaTEIBHBIM pecypcaM;

- BBINOJHUTH TNHUCHBMEHHYIO DPa0OTy, €CIM JaHHOE 33JaHUE MPEAYyCMOTPEHO IO TeMe
JUCITUTUTHHBL,

CamocrosTenpHasi paboTa 00yJaromuXcs SIBISETCS COCTABHOM YacThI0 OOYYEHUS U UMEET
LENbI0 3aKpeIryieHHe U yriayOJlieHWe IOJMy4YeHHbIX 3HAaHUM, YMEHMH M HaBBIKOB, IIOHUCK U
IpUOOpETEHNE HOBBIX 3HAHWM, BBIIOJHEHHE Y4YEOHBIX 3aJlaHUll, MOATOTOBKY K MPEACTOSIINM
3aHATHUSAM, TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH U IPOMEXYTOUYHOM aTTecTali.

BrinonHenue noManiHux 3aJaHuil OCyIIECTBIsIETCS B popMme:

- paboThl ¢ y4eOHOH, y4eOHO-METOANYECKOW W HAYyYHOH JIUTEpaTypoOH, JIEKTPOHHBIMU
o0Opa3oBaTeIbHBIMU pecypcaMu (HampuMep, MPOCMOTP BUIEO JIEKUUN WM yu4eOHbIX (UIBMOB),
KOHCIIEKTaMHU O0yYaroIIerocs: YTeHHe, N3y4eHue, aHaim3, cOop U 00o0menne nHbopmarum, eé
KOHCIIEKTUpOBaHuE U pedeprpoBaHHUE;

- pelIeHus 3a/1a4, BHITIOTHEHHUS TUCbMEHHBIX 3a/IaHUH U YIIPasKHEHU;

- BBIMIOJIHEHUS] TUCbMEHHBIX KOHTPOJIBHBIX PadoT.

Texymuid KOHTPOIb YCHEBAEMOCTH OOYYAIOIIMXCS MO JUCHUIUIMHE «Opeanuyeckast
Xumusiy OCYILIECTBIIAETCS B XOJE IPOBEACHHUS OTIEIbHOIO BUIA 3aHATHS — KOJUJIOKBHYMA.
Texyuuii KOHTPOJIb BKIIIOYAET B ce€0sl TEKYILUH TeMaTUYECKH KOHTPOJIb, TEKYIIHH pyOeKHbIN
(MOIYTBHBIN).

JUis TOATOTOBKM K TEKYLIEMy TEMaTHYeCKOMY KOHTPOJIO0, OOydarolemycs Ccleayer
M3YYHUTh YUEOHBIN MaTepHal 1Mo TeMe 3aHSITHUS WIH OTIACIbHBIM 3HAYUMBIM YYEOHBIM BOIIPOCaM,
10 KOTOPBIM OYJIET OCYIIECTBIATHCS KOHTPOJIb.

JUis mOATrOTOBKM K TEKyLIeMy pyOexHOMY (MOAYJIbHOMY) KOHTPOJIFO, OOydaromemycs
CIIEyeT W3Yy4uTh YYEOHBIH Marepuan Mo Haumboyiee 3HAUYUMBIM TeMaM M (WJIK) paszzaenam
JUCLMILINHBI B CEMECTPE.

9.  YueOHO-MeTOAMYECKOE, HHPOPMALMOHHOE M MATEPHAJIBLHO-TEXHHYECKOe

o0ecreyeHue IMCHUNIMHBI (MOIYJIs1)
9.1. IlepedyeHs JuTEPaTYpPHI 10 AUCHHUILIMHE (MOYJII0):
KuuroobecneueHHOCTH 00pa30BaTENbHOM MPOTPaMMBI MPECTABIIEHA IO CCHLITKE
https://rsmu.ru/library/resources/knigoobespechennost/

No ABTOp, Ha3BaHMe, MeCTO U3/1aHHs1, U31ATeIbCTBO, IO/l U3JAHUSA Hanuune guteparypsbl
3 B On0JHoTEKE
n/n
Kout. 5K, DJIeKTP. agpec
pecypca
1 2 3 4
1 Omsmueckas xumust/ XaputoHos, 0. . [Tekcr] : [yue® ams BBICII 63
mpo¢. obpazosanusi]. - Mocksa : [DOTAP-Mexana, 2013. - 608 c.
2 | ®usngeckas XUMUS [ DIEKTPOHHBINA pecypc] : [y4e0. Ui BBICI. http://
npod. obpazoBanus]. — Mocksa : TDOTAP-Menua, 2013. — 608 c. marc.rsmu.ru:8020/
marcweb2/
Default.asp.
3 | Opranuueckas xumus [Tekcr] : yueO. 1711 CTYJCHTOB BY30B, 31
oOygaromuxcs no arpos. crer. / Y. W. I'paan6epr, H. JI. Ham. - 7-e
u31., mepepad. u o - Mocksa : JIpoda, 2009
4 | buoopranmueckas xumus [Teker] : yue0. st men. By3oB/ H. A 22
TrokaBkuHa, 0. U. Baykos, C. O. 3ypabsH . - M. : [DOTAP-Menna,
2010.
5 | Kypc xomnonaHol XuMuu Juist MeAMIMHCKUX By30B |Ceprees B. H. 34
[Tekcr] : [yueb mocobue aiis By30B]. - M. : Men. nHhOpM. areHTCTBO,
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2014

6 | ®usmueckas u KOJJIOWAHAS XUMUS : yaeOHuK / mox pen. A.IL http://
Bensena - 3-e u3a., nepepa0. u gom. — [DneKkTpoHHBIH pecypc].-816 marc.rsmu.ru:8020/
¢,2021 marcweb2/

Default.asp.
7 | buoxumuyeckne OCHOBBI XMMUH OMOJIOTMYECKH aKTUBHBIX BEIIECTB VY naneHHsli 1ocTyn

[DnexTponnsIii pecypc] : yueb. mocodue / Kosanenko JI. B. — 3-¢
n3a. — Mocksa : BUHOM. JIa6. 3aanuii, 2020. — 232 c.

9.2. IlepedyeHb pecypcoB HHPOPMANUOHHO - TeJeKOMMYHUKAIMOHHONH ceTH
«HTEepHET», B TOM 4YHCJI€e MPO(PecCHOHANBHBIX 0a3 TaHHBIX, HEOOXOAUMBIX JJ15 OCBOEHHS
AUCHUTIIHHBI (MOTYJIsT):

1. Caiir xadeapsl xumuun PHUMY: http://www.rsmu.ru/ — xadeapsl — nedeOHbli pakynbTeT

— Kadenpa XUMUU

2. Bukunenus — uH(OpPMAIHs 110 BCEM pa3/ieliaM XUMHU M CMEKHBIX TUCIUILTHH
http.//ru.wikipedia.org/wiki/ (Ha pyCCKOM SI3BIKE)

3. ANIXMMHKOB HET — CIpaBOYHasl M y4eOHast nH(opMaIus o ooieil Xumun
http..//www.alhimikov.net/ (Ha pyCCKOM SI3bIKE)

4. The Blue Book — odunmansaoe pykoBozactso [UPAC no HoMeHKIaType
http.//www.acdlabs.com/iupac/nomenclature/ (Ha aHTTHIICKOM SI3BIKE)

9.3. Ilepeyenr HMHGPOPMANMOHHBIX  TEXHOJOTHH, MCHOJb3yeMbIX MpPH
OCYIIEeCTBJIEHNH O00pa30BaTeJIbHOI0 TMpolecca Mo JAUCHMIVIMHE (MOAYJ/I0), BKJIKYAs
nepevyeHb NPOrpaMMHOI0 obecnevyeHusi 1 UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1.  ABromaTu3upoBaHHas 00pa3oBaTeNIbHAS CpElla YHUBEPCUTETA.

2. BaHHBHO-peﬁTHHFOBaH CUCTCMa KOHTPOJIsI KaueCTBa OCBOCHUA 06paBOBaTeHLHOﬁ
IMporpaMmel B aBTOMaTHSHpOBaHHOﬁ 06p330BaTeHBHOﬁ CHUCTEMC yHI/IBepCI/ITeTa.

9.4. MaTepuaJibHO-TeXHHYECKOe o0ecneyeHue TUCIUILJIMHBI (MOYJIs1)

Kaxnprit  oOyuwaromuiics B TEYEHHWE BCEro Tmepuojga oO0ydeHus  oOecredeH
WHAWNBUIYAIBHBIM ~ HEOTPAHWYCHHBIM  JIOCTYIIOM K  DJIGKTPOHHOH  MH(OPMAIMOHHO-
o0pa3oBaTeNbHON Cpele yHUBEpPCHUTETa W3 JI00OH TOYKH, B KOTOPOM HMMEETCS AOCTyN K
WH(POPMAITMOHHO-TSIIEKOMMYHHUKAIIMOHHOUW ceTh «HTepHEeT» (manee - ceth «MHTEpHETY), Kak
Ha TEPPUTOPUM Y HUBEPCUTETA, TaK U BHE €e.

DnekTpoHHast HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpe/la YHUBEPCUTETa 00ECIICYNBACT:

® JocTyn K ydeOHOMYy IUIaHy, pabodeil mporpaMMe AMCHUIUIMHBI, 3JIEKTPOHHBIM
y4eOHBIM M3/aHUSM U 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, yKa3aHHBIM B paboueit
porpaMMe JUCIUITIUHBL

*  (opMupoBaHHE ITEKTPOHHOTO MOPTHOIHO 00YUaAIOIIETroCs, B TOM YHCIIE COXPaHEHUE
€ro paboT U OLIEHOK 3a ATH PabOTHI.

[TomemieHust mpencTaBiIsIOT co00il yueOHbIE ayIUTOPUU Ui TPOBEACHUS YUYEOHBIX
3aHATUH, TPETYyCMOTPEHHBIC MPOrPaMMOM CIIEUATNTETa, OCHAIICHHBIE O0OpYyIOBAaHUEM H
TeXHUYECKUMHU  cpeAcTBaMH  oOydeHuss  (HOYTOYKH,  CTallMOHapHble  KOMIBIOTEPHI,
MYJIbTUMEANHHBINA TPOEKTOp, MPOCKIIMOHHBIA 3KpaH WM MHTEPAKTUBHAS JIOCKA, TEIEBHU30D,
KOoH(epeHII-MUKPOOH, OJIOK yNpaBiIeHHUS 000PYI0BAHHEM)

[TomermeHust U1 caMOCTOSATEBHON PabOTHl OOYYAIOIINUXCS OCHAIICHBI KOMITBIOTEPHON
TEXHHKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «VHTepHeT» u obecredeHneM JOCTyrma B
AIIEKTPOHHYIO ~ MH(POPMALMOHHO-00pa30BaTEIbHYIO  Ccpelny  YHUBEPCUTETa, CBETOBBIMHU
MUKPOCKOTIAMHU.
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JlaGopaTopuu 11 poBeieHHsI TaOOPaTOPHO — MPAKTUYECKUX 3aHATHN U IS BBIIIOJTHEHHUS
CTYZICHTAaMH IKCIIEPUMEHTAIBHBIX pabOT OCHAIIEHBI KOHIYKTOMETpamH, Kojlopumerpamu, pH-
metpamu, Y®- cnekrpoporomerpomu, HMK- cnexrpodoromerpamu, obOopynoBaHHEM IS
TOHKOCJIOMHON  Xxpomarorpaduu, THUTpaTopamu, pedpakToMeTpamu,  HOJSIPUMETPAMH,
KaJOpUMETPaMH, aHATUTHYECKUMH BECaMH, HA0OpaMHU PEaKTUBOB U XUMHUYECKOH MOCYIBI.

YHuBepcUTeT OO0ECIedYeH HEOOXOIUMBIM KOMIUIEKTOM JIMIICH3HOHHOTO H CBOOOIHO
pacmpocTpaHsieMOro MporpaMMHOTO oOecriedeHus (coctaB ompenaensercs B pabodeit
porpaMMe JUCIHTLINHBI ¥ TTOICKUT OOHOBIICHUIO TIPH HEOOXOJUMOCTH).

bubnuroTeuHbIit (OHT YKOMIUIEKTOBAH MEYaTHBRIMH M3IaHUSIMH U3 pacueTa He MeHee 0,25
IK3EMIUIApa KaXKIIOTO W3 U3AaHUH, YKa3aHHBIX B pabodeil mporpaMMe TUCIMIUIHHBI, Ha OJHOTO
00ydYaroIerocs U3 4ucia JIUIl, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYOIIYIO TUCIIHILIHHY.

OO6yuaromumcst  obecriedeH AocTyn (yOaJdeHHBIM JOCTYI), B TOM YHCIE B Clly4ae
MPUMEHEHUS JJICKTPOHHOTO OOYYCHHWs, IWCTAHIIMOHHBIX OOpA30BaTEIIBHBIX TEXHOJIOTHH, K
COBPEMEHHBIM TIPO(ECCHOHANBHBIM 0a3aM JaHHBIX W HMH(OPMAIIMOHHBIM CIIPABOYHBIM
CHCTEMaM, COCTaB KOTOPBIX OIpEeNeNsieTcss B pabdodell mporpamMme JUCHUTUIMHBI M TOUICHKHT
OOHOBJIEHHIO (TIpU HEOOXOTUMOCTH).

OOyuaronuecss U3 uuciia uHBAIMAOB u Juil ¢ OB3 obecriedyeHbl meyaTHBIMUA U (WIIN)
AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B ¢opMax, afanTUPOBAHHBIX K OTPaHHUYCHUSIM
WX 3JI0POBBSL.

3aBeayronuii kKageapoit XuMun /B.B.Herpebeukwuii/
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