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[Iporpamma cocraBieHa B cooTBeTcTBHM ¢ @DenepanbHbIM TOCYIapCTBEHHBIM  00pa30BaTelIbHBIM
CTAaHIAPTOM BBICIIETO OOpAa30BaHMs - CIEIMUAINTET 10 crermuagbHOocTH 33.05.01 dapmanms, yTBEpKIESHHBIM
[Ipuka3z MunoOpuayku Poccun ot 27.03.2018 N 219 (B pen. Ilpuxazos Munobpuayku Poccun ot 26.11.2020 N
1456, ot 08.02.2021 N 84, ot 19.07.2022 N 662, ot 27.02.2023 N 208) «O06 yTBepkIeHHU (eneparbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTAaHIAPTa BBICHIETO OOpa30BaHHUA - CIEIHAIUTET 1O CHEHHAIbHOCTH
33.05.01 dapmanms», y4eOHBIM IUIAHOM IIOATOTOBKH CHEIHalnTeTa Mo cruenuasbHocTH 33.05.01 dapmarms,
yTBepkeHHBIM YdeHsiM coBeToM PI'BOY BO «CeBepo-OceTHHCKHN TOCYIapCTBEHHBI YHHUBEPCHUTET HUMEHHU
Kocra JleBanosnua Xeraryposa» ot 27.04.2023, npotoxomn Ne 9.

Pabouast mporpaMma TUCITUIUTMHBI MPHHSATA B COCTaBE OCHOBHOM TpodeccroHaabHOW 00pa3oBaTeIbHOM
nporpamMmsl no crnenranbHocTH 33.05.01 dapmanus pemeHueM yudeHoro cosera [Iportokon Ne 9 ot 27.04.2023.
YTBepxkaena npuxaszoM pektopa Ne 110 ot 28.04.2023.

CocraBUTENb:

K.X.H., goneHt I[Innesa A.T.

Pabouas mnmporpaMmma 06cy>i</:[eHa " YTBCPKACHA HA 3aCCAaHUN Ka(be[[p]:l OPraHuYeCKON XUMUU

(npotokou Ne 8 ot «14» ampens 2023 r.).

3aB. kadenpou B.T. AGacr

Pabouas mporpamMma oOCy»kjieHa U 0J00peHa Ha 3aCelaHUU COBETa MEIUIIMHCKOTO (haKylbTeTa OT «27» ampens
2023 r., mpoTtokoi Ne 9.

[Ipencenatens coera akyapTeTa [T




1. CrpykTtypa u 001asi TPYA0EMKOCTh AU CHUNINHBI
061_[[215{ TPYAOCMKOCTb JUCHUIIIMHBI B 3aYCTHBIX CAMHHUIIAX COCTABJISICT 6 3.C., B aKaJICMUYCCKHUX Yacax- 216 u.

Buj yue0OHoii pa6oThI TpynoeMKoCTb Tpynoemkocthb o cemectpam (AY)
o0beM B o0beM B

3a4YeTHBIX | aKajeMuye 4 5

eTMHHUIIAX CKHX

(E) yacax

(AY)
AynuTtopHas paboTa, B TOM YHCIIC 3 108 54 54
Jlexiuu (JI) 1 36 18 18
JlaboparopHsie npakTUKyMsl (JIIT) 2 72 36 36

IMTpaktudeckue 3austus (I13)

Knuanaeckue MPAKTHUYCCKUC 3aHATUS

(KT13)
Cemunapsi (C)
CaMocTosTenbHas padboTa CTyIeHTa 2,5 90 54 36
(CPC)
[IpoMexyTodHas aTTecTanus 0,5 18 - 18
3a4eT/IK3aMeH (YKazamo 6ud) 3auéT JK3aMCeH
HUTOI'O 6 216 108 108

2. Ileau ocBOCHMS AUCHUILIUHBI

B coorserctBun ¢ denepanbHbIM IOCyJapCTBEHHBIM OOpa30BaTENIbHBIM CTAHJAPTOM BBICIIETO
oOpa3oBaHus — cnenanureTa o cnenuansHoctu 33.05.01 dapmarus ot 27 mapra 2018, Ne219:

- IeJILI0 OCBOEHUS TUCIMITINHBI « DU3HuecKas U KOJUIOMIHAsE XUMUs» 110 JaHHOMY HaIPaBJICHHUIO,
SIBIISICTCSI BOOPYKUTH CTY/IEHTOB CUCTEMOI TEOPETUUECKUX 3HAHUN U MPAKTUYECKUMHU OCHOBaMH (pr3HKO-
XMMHUYECKMX U (PU3MYECKMX METOOB aHaJIM3a pa3IM4YHBbIX OOBEKTOB, MX MPUMEHEHMIO JJIsI KOHTPOJI
KayecTBa JICKApPCTBEHHBIX BEIIECTB. BBIIENUTh TINaBHBIC TEHACHIMH B pPa3BUTHU (PU3HUUECKOH U
KOJJIOWJAHOM XMMHHU KaK OCHOBHOI'O TEOPETHYECKOro (yHJaMEHTa COBPEMEHHON XMMHYECKOW HayKH,
CHOCOOCTBOBAaTh TMPUOOPETEHHIO CTYJIEHTAMU 3HAHMA IO OCHOBHBIM BOINPOCAM XHMHYECKOM
TEPMOJMHAMUKM ¥ KHHETHKH, D3JEKTPOXUMHHM, KJIACCU(PHUKALMU JIUCHEPCHBIX CHCTEM, IOHATHS
TeTepPOreHHOCTh U JUCIIEPCHOCTb, MOJMYYEHHE U CBOMCTB TUAPO(OOHBIX 305IeH, OTIACNBHBIX KJIACCOB
JUCTIEPCHBIX CUCTEM.

W3ydenue naHHON NUCHMILIMHBI CIYXKHUT MOJTOTOBKOHM CTyAeHTa K Oynymieil npodeccruoHaibHON
NESITeIbHOCTH B 00JAcTSIX —  HAay4YHO-UCCIEAOBATENIbCKOW M 3JIpaBOOXPAHEHMs,  COIJIACHO
npohecCHOHANBFHBIM CTaHAAPTAM:

[TpodeccuoHanbHbIl  CTaHAApPT, COOTBETCTBYIOUIMH  NMPO(ecCHOHANBHOM  NeATeNbHOCTH

BBIITYCKHUKOB, OCBOMBIINX MpOTrpaMMmy crenuanuteTa mo cnenuanbHoctd 33.05.01 dapmanums —

02 3apaBooxpanenue. Koapl npodeccnoHambHOro cranaapTa:

02.006 IIpodeccuonanbhblii ctangapt «IIpoBU30p», YTBEpXKACHHBIH NMpUKa3oM MHUHHCTEPCTBA

Tpyna ® conmanbHOM 3ammThl Poccuiickoit ®enmepanuu ot 9 wmapra 2016 1. Ne9lm

(3apeructpupoBan MuHuctepcTBoM foctuiuu Poccuiickoit ®@enpeparuun 7 ampenss 2016 r.,

peructpauroHHbI Ne41709);

02.015 TIIpodeccuonanpHbiii cTaHmaapT «l[IpoBU30Op-aHATIUTHK», YTBEPKACHHBIM MPUKA30M

MunucrepcTBa Tpy/Jia U couuanbHoi 3amuthel Poccuiickoin ®enepaunn ot 22 mas 2017 r. Ne427n

(3apeructpupoBan MuHHUCTEpCTBOM focTuimu Poccuiickoit ®enepanmu 5 wrons 2017 r.,

peructpanoHHbIi Ne46958).

3agaum u3y4yeHust AUCUUIIUHBI:

¢ (QopmupoBaHHE CHOCOOHOCTH TMOHMMATh TEPMOJUHAMUYECKHX CHUCTEM M JHCIEPCHBIX CHCTEM B
po¢eCCUOHATBHON AEATENbHOCTH;



® Dpa3BUTHE TBOPYECKOTO MBIIUICHUS, 00beANHEHHE (DYHIaMEHTAIbHBIX 3HAHUNW OCHOB (PU3UYECKOU U
KOHJ’IOI/II[HOI\/'I XUMHHU, MCTOJAa MOACIUPOBAHUA TPU TMNPOBCACHUU [MPAKTUYCCKUX 3aHIATHU C
roceayomend 00padboTKON 1 aHAIM30M Pe3yJIbTaTOB UCCIEIOBAHUI;

e (¢dopMupoBaHHE OOIIET0 XUMHYECKOTO MHPOBO33PEHHSI M Pa3BUTHE XUMHUYECKOTO MBIIUICHHUS,
JJOTHYECKOIo 1 aGCTpaKTHOFO MBbIIJICHUS, TTPUCMOB y‘-IGGHOﬁ U [IO3HaBaTEIbHOU ACATCIIBHOCTU U
T.J.;

® U3yYeHHE OCHOBHBIX MOHATHH U TMOJOXKEHUH AUCHMUILTUHBI «Du3nueckas U KOJUIOUAHAS XUMHSD B
COOTBETCTBHUH C 00pa30BaTEILHON POTPAMMOIA;

® T0Ka3aTh KaKMMHU cCIOco0aMU M METOJaMHU H3Yy4aroTcs TePMOJUHAMHYECKHE CHCTEMBbI, YCIIOBUS
JOCTUKEHHSI PaBHOBECHs] B HHUX, TMOBEPXHOCTHBIC SIBICHUS B JUCIEPCHBIX CHCTEMaxX, KHHETHKA
TOMOT€HHBIX peaKklui, METObI MOJIYyYEHUS TUAPOPOOHBIX 30JI€M U UX CTAOMIN3ALMS, DJIEKTPUUECKHE
CBOICTBa 30JI€¥ KOJIJIOUTHBIX YACTHII.

3. Mecrto qucuuniauHsl B cTpykrype OITIOII
no cnenuagbHocT 33.05.01 dapmanust

Hucuunnuna «Pusnueckass ¥ KOJUIOUIHAS XUMUsD OTHOCUTCA K bioky 1 JlucuunianHel (MOILyIH)
— Ob6s3aTeapbHas yacTh. HIEKC qucuIInHbl B yaeOHoM miane - 51.0.09.

JUis  w3ydeHusT JUCIUIUIMHBI HEOOXOOWUMBI 3HAHHS, YMEHUS W HABBIKH, (OPMHUpPYEMbIE
MPEAMICCTBYIOIMUMH TUCIUIUIMHAMH (TIPEIBAPUTEIHHBIC KOMITCTCHITIH ):

OO01mas 1 HeopraHuvecKass XMMHS:

Suanus:

- CoBpeMEHHOM MOJIENTH CTPOCHUS aTOMa, IIEPUOANYECKOT0 3aKOHA, IEPUOINIECKON CHCTEMBI

JI.. Menneneena.

— Knnaccugukanum XuMHYECKUX COSTMHEHUH 10 CEMEHCTBaM.

- XUMHUYECKUX CBOMCTB DJIEMEHTOB U UX COECIUHEHNN.
- PacTBOpOB 1 POIIECCOB, MPOTEKAIOIINX B BOJIHBIX PACTBOPAX.

- OCHOBHBIX MPaBWJI PAOOTHI U TEXHUKH O€30MIaCHOCTH B XUMUYECKOH J1TA00OPATOPHH.
Ymenus:
- CoCTaBIIsITh AIEKTPOHHO-Tpaduueckue GopMyJbl aTOMOB H MOJICKY L.

- OnpenensiTh TUI XUMUYECKOM CBSI3H.
- CMemaTh paBHOBECHE B PACTBOPAX JIECKTPOJIUTOB.

- [IpumeHsTH paBHiIa pa3TUYHBIX HOMEHKJIATYP K Pa3IMYHBIM KJIaccaM HEOPraHUYECKUX COeTMHEHUH.
Hasvixu:
- PaGoThI ¢ XUMHUYECKOM TOCYHOH.

- TeXHUKH BBIMOJHEHUS OCHOBHBIX XHMUYECKHX OTIepaILUi.

«Duzuka» u «MaremaTuka»:

3nanus:

1. OcHOBHBIX 3aKOHOB (YM3HUKH, GU3NISCKUX SBICHUA U 3aKOHOMEPHOCTEH.

2. Ocuosn TCOPHUU BEPOATHOCTU U MaTeMaTUYEeCKON CTaTUCTUKH.
3. TeOpCTI/I‘IeCKI/IX OCHOB (I)I/ISI/ILICCKI/IX MECTOAOB aHa/JIM3a BCIICCTB.

4. ®usnyeckux (HaKTOpOB, OKA3BIBAIONINX BO3CHCTBHE HA KUBOW OPTaHU3M

Yuenus:

1. BeIuucnaTh OCHOBHBIE XapaKTEPUCTUKHU U OLIEHKH PaCIIpeieIeHHs AUCKPETHON CITydailHOM
BEJINYUHBI.

2. Bbraucasath aOCONMIOTHBIE U OTHOCUTEIIBHBIE TIOTPEITHOCTH PE3YIBTATOB U3MEPEHUH.

3. Ta6yHI/IpOBaTB OKCIICPUMCHTAJIbHBIC TaHHBIC, Fpa(bI/I‘{eCKI/I MNpeACTaBJIATh UX, MHTCPIIOJIMPOBATD,
OKCTPAIOJIUPOBATh I HAXOKACHUSA NCKOMBIX BCJIMYKMH.



Haeviku:

1. MaremaTu4eckoi 00padOTKH TECTOBOM U rpaduueckoit nHpopMaIuu.

2. BeruncneHus XapakTepUCTHK, OLIEHKU XapaKTEPUCTHK PACTIPEACTICHHS 1 TIOTPEITHOCTH U3MEPEHUIA.
3. U3mepenust 3HaueHUI (HU3NIECKUX BEITUYHH.

dusnueckass U KOJUIOMJHAS XUMHA — (YyHIaMEHTaldbHas TUCLMIUIMHA, BXOJIIas B y4eOHbIM IUIaH
IOJIrOTOBKHU IPOBU30POB 10 crienuanbHocty 33.05.01 dapmanus.

JucuunimHa saBnsieTcs 0a30BOM Ui OCBOCHHMS OOYYAIOIIMMUCS TOCIHEAYIOIUX JUCLIUIUINH:
AHAIMTUIECKON, OPraHUIeCKON XUMUH, (papMaIieBTHIECKONH XUMUH.

Kaxxnpiit pazmen AMCUMIUIMHBI 3aKkiajbiBaeT (yHIAMEHT 3HAHUM, HEOOXOJUMBIX Ui MOHUMAaHUS
XMMUYECKUX OCHOB IIPOLIECCOB CHMHTE3a, aHAIM3a, BBIACICHHUS M OYMCTKU JICKAPCTBEHHBIX BELIECTB,
IIPOU3BOJICTBA JICKAPCTBEHHBIX ()OpPM, NIPABUII XPAHEHUs] U NIPUMEHEHUs JIEKapCTBEHHBIX CpeACTB. M3ydyeHue
JUCLUIUINHBL HEOOXOAMMO JJIsi YCBOGHMs 3HAHUM, YMEHMH M HAaBBIKOB, (OPMUPYEMBIX MOCIEAYIOIIUMHU
JUCHUIUTMHAMU:

Oprannyeckasi XMMHUS:

3nanus:

- Hay4YHbBIE OCHOBBI KJIACCH(PHUKALIMU, HOMEHKJIATYPHI U H30MEPUHU OPTraHNIECKUX COCIMHEHUIA;

- OCHOBBI CTEPEOXHMHH;
- 0COOEHHOCTH PEAKIIMOHHOM CTOCOOHOCTH OPraHUYECKUX COSTUHEHMIA

- XapaKTEpUCTHKY OCHOBHBIX KJIACCOB OPIraHMYECKUX COEIMHEHUI: YIIIEBOAOPOIBI;
raJIOTeHITPOU3BOIHBIC, THIPOKCUIIPOU3BOAHBIE (CITUPTHI M (PEHOIBI), OKCOCOSTUHEHNUS (AIIbCTHUABI U
KETOHBI), KapOOHOBBIE KHCIOTHI M UX (DYHKIIMOHAJIBHBIE TPON3BOIHBIC, AMUHBI, a30- U
JIMa30COEAMHEHNUS, TeTepOyHKIIMOHATIBHBIE COSUHEHUS (TUIPOKCHU-, OKCO- U aMUHOKHCIIOTHI),
YTJIEBOIbI, N30IPEHOUIbI, TETEPOLIUKINYECKIE COSTMHEHUS, aJTKATOUIbI;

- OCHOBBI KQU€CTBEHHOT'0 aHAIN3a OPTaHNUYECKIX COCTMHEHUH.

Ymenus:

- IPUMEHSITH MPaBUIIa PA3IUYHBIX BUOB HOMEHKIIATYD K Pa3IMYHbBIM KJaccaM OpraHuYeCKUX
COCITMHEHMIA; TPEJICKa3bIBATh CIIOCOOBI TIOTYUYEHHS 1 XUMUYIECKHE CBOMCTBA COCTUHEHMIA, HCXOIS U3
HUX CTPOEHUS;

- KJ'IaCCI/Iq)I/ILII/IpOBaTB XUMHUYCCKHUEC COCANHCHUS, UCXOAA U3 CTPYKTYPHBIX OCO6CHHOCTeﬁ;
- 000CHOBBIBAThH U npeajiaratb KaueCTBEHHBIA aHAJIN3 KOHKPETHBIX OPraHn4YCCKUX COCﬂHHCHHﬁ;

- CO6I/IpaTL HpOCTCfIH.IHG YCTAaHOBKHU IJIs1 IPOBEACHUA J'Ia60paT0pHLIX I/ICCJIG,I[OBB.HI/II\/'I, IIOJIB30BAaTbLCA
XUMHNYCCKHUM 060py,I[OBaHI/IeM;

- IPOBOJUTH Ja00PAaTOPHBIE OTBITHI, OOBACHATH CYyTh KOHKPETHBIX PEaKuil U X aHATUTHYECKHE
3¢ dekTbI, 0hOPMIISTh OTUETHYIO TOKYMEHTAIUIO TI0 IKCIIEPUMEHTAIBHBIM JIaHHBIM;

- I/II[GHTI/I(I)I/IHI/II)OB&TI) MMPEAJIOKCHHBIC COCANMHCHUS Ha OCHOBEC PE3YJIbTATOB Ka4Y€CTBCHHBIX peaKqu/'I, a
Taxke anubix Y ®- u MK-cnekrpockonuu.

Haegviku:

- 110 TEXHUKE XUMUYECKUX IKCIIEPUMEHTOB, ITPOBEAECHUS TPOOUPOUYHBIX pEaKIUii, HABBIKOM pabOThI C
XUMHYECKOH MOCYION W IPOCTEHITUMU TIPHOOPaMH;

- I[10 TOCTAHOBKE U NPOBCACHNUIO KaUCCTBCHHBIX peaKHI/Iﬁ C OPraHU4C€CKUMHU COCAUHCHAMU,

- BJaJCHHUC MCTOJUKAaMH ITIOATIOTOBKU na6opaT0pHor0 060py,[[0BaHI/I$I K IIPOBCACHHUIO aHAJIN3a U
CHUHTC3a OPTraHNYCCKHUX COC,[[PIHCHHfI; HaBbIKaMH 110 ITPOBCACHUIO CUCTEMATUYCCKOTO aHaJIn3a
HCHU3BCCTHOT'O COCAUHCHMS.

ToKCHKOJIOrHYeCKass XUMHUA:

Buanus:

- CoBpeMEHHOM XapaKTePUCTUKHA TOKCHYHBIX XUMUUECKUX BEIIECTB, OMOJIOTHYECKUX CPEJICTB,
PaJlMOAKTUBHBIX BEIICCTB.



- OCHOBHBIX HAIIPABICHUI Pa3BHTHSI XHMUKO-TOKCHKOJIOTHYECKOTO aHAIH3a M JIeITEIbHOCTH XHMHUKO-
TOKCUKOJIOTHIECKUX J1a00paToOpuii, IIEHTPOB TI0 JICUSHUIO OTPABJICHUH, OI0OpO Cy1e0HO-MEAUITMHCKON
9KCIIEPTU3BI, HAPKOJIIOTHYECKHX IHCIAHCEPOB.

- K.HaCCI/I(i)I/IKaHI/II/I HApPKOTHYCCKUX CPEACTB, ICUXOTPOITHLIX U APYTHUX TOKCUKOJOTHICCKUX BEIIECTB U
ux (I)I/I?)I/IKO-XI/IMI/I‘ICCKI/IX XapaKTCPUCTHUK.

- O0mMX 1 cueU(pUISCKUX PEaKkIuii Ha OTACIbHbIC KATHOHBI, aHUOHBI M ()YHKITHOHATBHBIC TPYIIIIHL.
- [IpuHIMIOB 0OecTieueHns KauecTBa AaHATUTHYECKON TUArHOCTUKH U Cy1€0HOM AKCIIEPTU3HI.

- 3aBUCUMOCTH (i)apMaKOJIOFI/I‘ICCKOﬁ AKTHBHOCTH U TOKCHUYHOCTHU BCUICCTB OT ITOJIOKCHUA DJICMCHTA B
HCpHO,Z[H‘-IﬁCKOﬁ CHUCTCMC.

- MCTOI[OB 1 CII0COOOB BBINOJHEHHS KA4€CTBEHHOI'O aHAJIN3a.

- [IpaBmita TexHUKN 6€30MacHOCTH PAOOTHI B XMMHUYECKOM J1a00paTOpru U ¢ (PU3NIECKOM
arnmaparypoil.

Ymenus:

- CaMOCTOSITETTFHO TIPOBOJIUTH CyI€OHO-XMMHYECKUE UCCIIEIOBAHMS BEIIECTBEHHBIX JI0KA3aTEIbCTB Ha
pa3IMYHbIC TOKCUYECKHUE BENIECTBA, TPUMEHSIS 3HAHNST OMOXUMHYECKON U aHATUTUICCKON
TOKCUKOJIOTHH, UCTIONB3YsI KOMIJICKC COBPEMEHHBIX OMOJIOTHIECKHX, PHU3NKO-XUMUICCKUX 1
XUMHUYECKHAX METOJIOB aHAIN3a.

- TeopeTndeckn 000CHOBBIBATh XHMHYECKHE OCHOBHI (PapMaKkoIorudeckoro 3¢ ¢hekra u TOKCHIHOCTH
XUMHYECKHUX BEIIECTB.

- OCyIIEeCTBIATh AaHATUTUYECKYIO JUATHOCTUKY OCTPBIX HHTOKCUKALIUN C y4ETOM 0COOEHHOCTEH
XUMHKO-TOKCHKOJIOTHYECKOTO aHAIU3A.

- HpOBO,Z[I/ITL AHAJIUTUYCCKYIO JTUATHOCTUKY HAPKOTHYCCKUX CPCACTB, IICUXOTPOIIHBIX U JPYTHUX
TOKCHYCCKHUX BCHICCTB B OMOJIOrHYECKUX cpe€aax opraHu3mMa 4CjIOBCKa.

- nTepnpeTnpoBath pe3ysbTaThl XUMHKO-TOKCUKOJIIOTHYECKOT0 aHAJIM3a C yYETOM IIPOIIECCOB
6uoTpaHchopMaIi TOKCHYECKHUX BEIIECTB U BO3MOXKHOCTEH aHATUTHYECKUX METO/I0B.
Hasgvixu:

- PaboThl ¢ XUMHUECKOM MOCY 101 M IPOCTEHIINMU TPHOOPAMHU.

- [IpoBenieHust XUMUUECKHUX SKCIIEPUMEHTOB, MPOOUPOUHBIX PEAKIIUH.

- Ucnonb3oBanus XUMHNYCCKUX, 6I/IOJ'IOFI/I‘IGCKI/IX, HHCTPYMCHTAJIbHBIX MCTOJI0B aHaJIU3a JJid
I/II[CHTI/I(bI/IKaLII/II/I " ONPCACIICHUA TOKCUICCKUX, HAPKOTHYICCKUX BCIICCTB U UX METa0OTUTOB.

- Mcnionb30Banus SKCIIpecc-METOI0B aHaIM3a JIJIs POBEICHUS aHATMTUYECKON TUarHOCTHKU
HapKOMAaHNH, TOKCUKOMaHHH, OCTPBIX OTPABIICHUII.

dapManeBTHYECCKAS XMMUA:
3Hanus:
- OOIMX METO/IOB OLIEHKU Ka4eCcTBa JIEKAPCTBEHHBIX CPEICTB.

- 'maBHBIX HANpaBJICHUN HAyYHBIX UCCIIEIOBAaHUHN B 00J1acTH (hapMalleBTUIECKOTO aHAIN3a.
- BuoB xnaccuduxanny 1eKkapCcTBEHHBIX BELIECTB U JIEKAPCTBEHHBIX CPE/ICTB.

- I'maBHBIX (baKTOpOB, BJIMAIOINHX HAa KAYCCTBO JICKAPCTBCHHBIX CPEACTB, B 3daBUCUMOCTH OT CBOMCTB
JICKAPpCTBCHHBIX BCIICCTB (OKI/ICJ'II/ITCJ'ILHO-BOCCTaHOBI/ITCJ'IBHbIX, CITOCOOHOCTH K rmapojn3y,
HOJ'II/IMepI/ISaI_II/II/I).

- OCHOBHBIX CTPYKTYPHBIX ()parMeHTOB JIEKAPCTBEHHBIX BEIIECTB, IO KOTOPHIM MPOBOIUTCS
UACHTU(PHUKAINS HEOPTaHUYECKUX M OPTaHUUECKUX JIGKAPCTBEHHBIX BEIIECTB.

- XMMUYECKUX METOJIOB, TIOJIO’KEHHBIX B OCHOBY KaUYE€CTBEHHOT'O M KOJIMYECTBEHHOT'O aHATN3a
JIEKapCTBEHHBIX CPEJICTB.

- [IpuHnnuanbHeIX cxeM pedpakTomerpa, GOTOKOIOPUMETPA, CIEKTPOPOTOMETPA, Ta30KHIKOCTHOTO
xpomarorpada, GryopumeTpa, moasipuMeTpa.
Ymenua:



- Onpenensath pactBopuMocTh JIC B Boge, peakiuio cpeabl (pH) BOIHOTO 1 MHBEKITMOHHOTO
PacTBOpPOB JIEKAPCTBEHHBIX CPECTB.

- BBINONHATS OCHOBHBIE ONEPAIMK [IPU aHAJTIM3€ JIEKApCTBEHHBIX CpeicTB (0TOOp MpoObl, B3sTHE
HABECKH, QWIBTPOBAHUE U T.II.).

- HpOBOILI/ITL HUCIBITAHUC HA ITIOAJIMHHOCTD JIC B COOTBETCTBUH C Tpe60BaHI/I${MI/I HI{

- OnpenensaTh KOHLEHTPALHIO JIEKAPCTBEHHOTO BEILIECTBA B paCTBOPE, B CMECU C IPUMEHEHUEM
(U3NKO-XMMHUYECKUX METO/I0B aHAIN3a.

- [IpoBOANTH KOJIMYECTBEHHOE OMPEIeNICHUE MpenapaTa CyOCTaHIIMK B Pa3IUYHbIX JIEKAPCTBEHHBIX
(hopmax (mopomkax, TabJieTkax, aMIyJiax, Ma3sax u T.J1.).

- [IpoBOaMTH aHANN3 JIEKAPCTBEHHON CMECH 3KCIPECC-METO0M (KOHIIEHTPATOB, MOy (hadpuKaTos,
HECTOMKHX M CKOPOMOPTAIIMXCS MPENapaToB).

- Ucnonb30Bath pa3nnyHble BUABI XpOMATOrpaguu B aHAIM3€ JIEKAPCTBEHHbBIX BELIECTB U
MHTEPIPETUPOBATh €€ PE3yJIbTaThI.

- YcraHaBnMBaTh KOJIMYECTBEHHOE COJICPKAHNE JICKAPCTBEHHBIX BEIIECTB B CyOCTAHIINU U
JIEKapCTBEHHBIX (POPMaxX TUTPUMETPHUUECKUMH METOAAMHU.

- HpOBO,ZII/ITB HCIIbITAHUA HA YUCTOTY JICKAPCTBCHHBIX BEHICCTB U YCTAHABJIUBATD IIPEC/ICIIbL
COACPIKaHUA HpHMCCGI‘/‘I XUMHYCCKUMU U (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IMI/I METOAaAMMU.

- BBINMOMHATE aHaTN3 W KOHTPOJIh KaueCTBa JIEKAPCTBEHHBIX CPEACTB alTEUHOTO U3TOTOBJICHHUS B
COOTBETCTBHUH C JICHCTBYIOIIUMH TPEOOBAHUSIMU.

Hasviku:

- PaboThl ¢ XMMHYECKOH MTOCYI0H, BECAMH.

- [IpuroroBnenns peakTHBOB M CTAHIAPTHBIX PACTBOPHI B COOTBETCTBUHU C TPEOOBAHUSAMHU.

- PaGoThl ¢ OCHOBHBIMH THTIaMU TIPUOOPOB (pedpakromMeTpom, (HOTOKOIOPHMETPOM,
CHEeKTPO(HOTOMETPOM, TA30KUIKOCTHBIM XpoMaTorpadoM, (IyopruMeTpoM, IOIIPHUMETPOM).

- TeXHUKH BHIITOJIHEHUS OCHOBHBIX XUMUUYECKUX onepaunﬁ.

- Jlo3upoBaHus 1o Macce TBEPABIX U )KUIKUX JIEKAPCTBEHHBIX BEIIECTB C IOMOLIBIO allTEYHBIX BECOB,
KHJIKUX [IPErapaToB MO 00bEMY.

- MHTepnperanuu pe3yabTaToOB aHAJIN3a JIEKAPCTBEHHBIX CPEACTB ISl OEHKH UX KauecTBa.



ITpu OCBOCHUM MAHHOW MMCIUILIMHBI OOYYAIOIIUICS CMOXET MPOJCMOHCTPUPOBATh (YACTHYHO) CIEAyIOIIHe 0000MICHHBIE TPYI0BbIe (YHKIIUH

(OT®) u tpynossie pyHkuuu (TD):

Hnapexc HaumenoBanne

Kommerennmn

TpeboBanus k 00pa3oBaHUIO

Oco0ble ycioBus Jomycka K pabore

02 3IPABOOXPAHEHUE

02.006 IMTPOBU30P

VK-1; VK-3; YK-4; YK-5; YK-6; VK-7,;
VK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-4;
OIIK-5; OIIK-6; I1K-1 ; ITIK-2; IIK-3; I1K-
4; IIK-6; I1K-7; IT1K-14; I1K-27; TIK-21

nporecca

M3roroBienue jekapCcTBEHHBIX MIPENapaToB B
COOTBETCTBHHU C MPABUIIAMU U3TOTOBIICHUS U C
TH.3 YYETOM BCEX CTaJUN TEXHOJOTHUECKOT0 Ipolecca,
KOHTPOJIb KaUueCTBa Ha CTA/IUSAX TEXHOJIOTHYECKOTO

OIIK-1.3; I1K-1 .2; TIK-4.1; I1K-4.2; TIK-
4.3; TIK-4.6; TIK-7.1; T1K-7.2

y.2 I'oTOBUTH BCE BUAIBI JIEKAPCTBEHHBIX (OPM

OIIK-1.3; IIK-1 .1; TIK-1 .2; TIK-1 .3; TIK-1
.5; IIK-1 .6; IIK-7.1

JICKapCTBCHHLIX CPEACTB

VHTepnpeTHpoBaTh U OLIEHUBATh PE3yJIbTAThI
v.9 BHYTPHANTEYHOTO0 KOHTPOJIS Ka4eCTBa

OIIK-1.2; OIIK-1.3; TIK-4.6

MeTozb! aHaNTN3a, UCTIOIb3YyEMBIE ITPU KOHTPOJIE
3.2 KadyecTBa JICKAPCTBEHHBIX CPEJICTB U OMHICAHHEIC B
I'ocynapcTBenHol apmaxornee

OIIK-1.3; OIIK-1.4; OIIK-6.2; I1IK-1 .2;
11K-4.1; TIK-4.2; I1K-4.3; TIK-4.6; T1IK-7.2

CIHELMAJIMCT I10 [IPOMBIIIJIEHHOKX .
02.010 DOAPMAIINN B OBJIACTU UCCJIEAOBAHUI
JIEKAPCTBEHHBIX CPE/ZICTB

VYK-8; OIIK-1; OIIK-2; TIK-9; ITK-27; ITK-
17; TIK-18; IIK-19; ITK-20; TIK-21; TIK-22;
I1K-23; [1K-24, I1K-25

JICKapCTBCHHLIX CPEJCTB

ITpoBeneHue paboT 10 UCCIIEIOBAHUAM

VYK-8; OIIK-1; OIIK-2; T1K-9; ITK-27; I1K-
17; TIK-18; ITK-19; ITK-20; TIK-21; TIK-22;
ITK-23; TIK-24; TIK-25

Bricmiee o6pa3oBanue -
OakanaBpuar

Bricuiee o6pasoBanue -
CIICLMAIITET, MarucTpaTypa

[IpoxosxxneHue 00s13aTEIbHBIX
HPEIBAPUTEIBHBIX (TP MOCTYIICHUH
Ha paboTy) U MEPUOANIECCKUAX
MEMLUHCKHX OCMOTPOB
(ob6ceoBanmit), a TaKXKe
BHEOUCPETHBIX MEIUIUHCKIX
0CMOTpOB (00CIeIOBaHUi) B
MOPSIZIKE, YCTAaHOBICHHOM
3aKoHozaTeNnbeTBOM Poccuiickoit
denepanuu

Cratuctryeckas 00paboTka MOTydYeHHBIX
TH.5 pE3yIbTAaTOB UCCICAOBAHUM, UCIIBITAHUN U
HKCTICPHMEHTOB I10 (hapMaleBTHIECKOH pa3paboTke

OIIK-1.4; OTIK-6.3; TIK-18.4; TIK-19.4;
TK-21.3; TIK-23.1




Hcnonw3oBath cpeacTBa U3MEpEHU,
TEXHOJIOT'MYECKOC U UCIIBITATCIIBHOC 060pyI[OBaHI/Ie,

OIIK-1.1; OIIK-1.2; TIK-19.4; TIK-21.2;

v.2 HpUMeHseMbIe TIpH (GapManeBTHUECKOi pa3paboTke TIK-22.1; TTK-22.3: TIK-22.5
(B oTHOLIEHUH pa3pabaTHIBAEMBIX JIEKaPCTBEHHBIX
CPEACTB)
OmpenensiTs TPyI0EeMKOCTb TEXHOIOTHIECKOTO
V4 rporecca, MaTepHaIbHbIA OaaHc 1 OIK-1.4: OTTK-6.3: [IK-20.3
TEXHOJIOTHYECKYI0 CE0ECTOMMOCTD TPOU3BOJICTBA
JIEKapCTBEHHBIX CPEJICTB
MeTo1bI CTaTHCTHYECKOTO YIPABICHUS KAYE€CTBOM,
307 | npmvenscusic npn ouenke nonyscHnix OIIK-1.4; OTIK6.3; [IK-18.4; [IK-19.4;
’ . . I1K-21.3; I1K-23.1
PE3yJIbTaTOB HCIBITAHUI U AKCIIEPUMCHTAIBHON
paboTE
MeTtozbt CTATHCTHHECKOTO YNPABIICHHS KAueCTBOM, TIK-10; TIK-19; OITK-1.4; OTTK-6.3; ITK-
316 METOJIbI MATEMaTHIECKOH CTAaTUCTHKH, | 16.2: TIK-17.3: TIK-23.1; [TK-23.2: [1K-
TPHMEHSCMBIC TPH OLEHKE PE3YJILTATOB HCIBITARKH | '
U BaJIUJIALIH
CIIELHMAJIUCT I10 ITPOMBIIJIIEHHON VK-4: YK-5: VK-8: OIIK-1: OTTK-2: OTIK-
02.013 ESEI}AI%L}IP;IIPII(EI?E%IT%T?EKAPCTBEHHbIX 3; OTIK-6; TTK-4; ITK-6; IIK-9; IIK-10;
CPE TIK-27; TIK-16; TIK-17; TIK-19; TTK-24
JCTB
ITpoxoxaeHue 00s3aTeIbHBIX
HpeIBapUTEIbHBIX (P MOCTYIICHUI
Bricmee o6pa3soBanue - Ha paboTy) U NEPUOAUYECKHX
TpoBesieHite paGoT 1o KOHTPOTIO KavecTEa VK-4; YK-5; YK-8; OIIK-1; OIIK-2; OIIK- | 6akamaBpuat MEIUIMHCKHX OCMOTPOB
A (DAPMAILCBTHICCKOrO MPOM3BOICTEA 3; OIIK-6; ITK-4; TIK-6; ITK-9; TTIK-10; Bricmee obpazoBanue - (o6cneoBanmii), a TaKxKe
I1K-27; T1K-16; T1IK-17; TIK-19; TTK-24 CIIEIUAJINTET, MarucTparypa BHEOYCPETHBIX METHUIIMHCKIX
0CMOTpOB (00CNe10BaHuil) B
HOPSIJIKE, YCTaHOBJICHHOM
3aKOHO/1aTeNbCTBOM PO
Ou3nKo-XUMUYEeCKHe, XUMUIECKHE,
TEXHOJIOTHIECKHE ¥ MHUKPOOHOJIOTHIECKHEe TIK-4: TIK-16: OTTK-1.1; OITK-1.2: OTIK-
3n.2 XapaKTePUCTHKU OTOMPAaEMBbIX JIEKapCTBEHHBIX 14
CPEJCTB, CHIPhSI U MaTePHAIIOB, TPOMEKY TOYHON '
HPOLYKIMU ¥ 00BEKTOB IIPOU3BOACTBEHHON CpeJibl
TIpon3BoaUTH UCTIBITAHYS JIEKAPCTBEHHBIX CPEJICTB,
HCXOJ/IHOTO CBIPBS U YIIAKOBOYHBIX MAaTepHAIOB,
HPOMEXXYTOUHON MPOYKLUH U OOBEKTOB
V1 HPOU3BOCTBEHHO CPEbl ¢ MOMOIIBIO XUMHUYECKHX, OIK-1.1: OTTK-1.2; TIK-4.1: TIK-4.4

OHMOJIOTHYECKHUX U (PH3UKO-XUMHIECKAX METO/IOB B
COOTBETCTBUH C (papMaKOIEHHBIMH TPEOOBAHUSIMH,
HOPMATHBHOM JTOKyMEHTAIUeH 1 yCTaHOBICHHBIMU
MPOIe Iy paMu




Vcnons30BaTh METOBI MATEMATUIECKON
CTaTUCTUKU, TPUMCHACMBIC ITPU 06pa60TKe
PE3YJIbTAaTOB WCIIBITAaHUI JICKapCTBCHHLIX CPEACTB,

OIIK-1.4; OIIK-6.3; TIK-4.6; I1K-10.3; ITK-

V.5 HCXOJ/IHOTO CBIPBS U YIIAKOBOYHBIX MaTepHaIOB, 16.3
MPOMEXYTOYHON NPOSYKLUH U 0OBEKTOB '
MIPOU3BO/ICTBEHHON CPE/Ib
Ou3nKO-XUMHUYECKHE, XUMUYECKHE,
TEXHOJIOTHYECKHE 1 MHUKPOOHOJIOTHYECKHe
XapaKTEPUCTUKH UCTIBITHIBAEMbIX JICKAPCTBEHHBIX
3n.2 CPEICTB, UCXOIHOTO ChIPhS U YIIAaKOBOYHBIX OIIK-1.1; OIIK-1.2; [IK-4.1; TIK-4.4
MaTepHajIoB, IPOMEKYTOYHON MPOIYKINHU U
00BEKTOB MPOU3BOACTBEHHOM CPEIbI
XapakTepUCTHKH JIaGOpaTOPHOTO 000PYIOBaHUS,
HCTIONIB3YIOMIETOCs B IIPOBOANMEBIX UCIIBITAHUSIX,
3u.10 1'Ipalslzmayer(L)[I SKCHJ'IyanL[I/II/IZ[HOpHILOK IIPOBEJICHUS TIK-10; OTK-1. 15 OTTK-1.2; ITK-4.1; TIK-
’ 4.4; T1K-16.2; TIK-17.3
KaJHOPOBKH, TIPOBEPKH paOOTOCIIOCOOHOCTH
VK-8; OIIK-1; OIIK-3; OIIK-4; OIIK-5;
OIIK-6; IIK-1 ; TIK-2; [1K-3; TIK-4; I1K-6;
02.015 I[MPOBU30P-AHAJIUTUK TIK-7: [IK-27; TIK-19
IIpoxosxaeHue 00s13aTENbHBIX
HpeIBapUTEIIBLHBIX (IIPH ITOCTYILUICHUH
Ha paboTy) U NEPUOANIECKUX
MEAUIMHCKUX OCMOTPOB
(oOcnenoBanuii), a TaKkKe
Briciiee oopa3oBanue 1o BHEOUYCPETHBIX MEIHUIIUHCKUX
crenpnansHocTH "®apmanys” 0CMOTpOB (06cIIeI0BaHNH) B
VK-8; OIIK-1; OIIK-3; OIIK-4; OIIK-5; NHuTepHaTypa/opauHaTypa 1o MOpsIJIKE, YCTAHOBJICHHOM
A KoHnTposb kauecTBa JIeKapCTBEHHBIX CPEICTB OIIK-6; TIK-1 ; [IK-2; TTIK-3; T1K-4; I1K-6; CIEeUAIbHOCTHA 3aKOHOJIAaTeNIbCTBOM Poccuiickoit
MK-7; TIK-27; TTIK-19 "dapmaneBTHYCCKAS XUMHS U Denepanyu.
(bapmakornozus” [TpoxoskaeHue 00yYEHHs [0 OXPaHe
TpyAa, MokapHoi 0e30MacHOCTH,
MOJTOTOBKA B O0JIACTH 3AIIUTHI OT
Ype3BbIYAIHBIX CUTYaLUI
Hasmume cBunerenscrsa 06
aKKpeIuTanun/cepTauduKaTa
CIelHanucTa
CpoKH TOJJHOCTH, TIPaBUJIa XPaHEHUS PEaKTHBOB B
3u.7 3aBHCUMOCTH OT UX (PU3UKO-XMMHUYCCKUX CBOIMCTB OIIK-1.2; OIIK-1.3; TIK-6.7




Tlons3oBatbcst Ha60paT0prIM U TCXHOJIOTHYCCKUM

v.4 00opynoBaHHEM OIlK-1.3; TIK-4.1
TTos1p30BaTHCSI KOHTPOJIBHO-U3MEPHUTEIEHBIMU

V.5 npudopamu OIIK-1.3; [1K-4.1
OU3NKO-XUMUUYECKHE U OPTaHOJICTITHIECCKHE

317 CBOICTBa JIEKapCTBEHHBIX CPEJICTB, X (pu3mueckas, OIK-1.2: OTIK-1.3; [IK-3.2
XUMHYecKas U (hapMaKoJIOrnueckasi CoOBMECTHUMOCTh
JlaGoparopHas mocynaa, 000pyJoBaHUE,

3u.19 MIPUMEHSAEMBIC B alITEUHBIX OPTraHU3aIIIX OIIK-1.3; [IK-1.1




Ilepeyenn 3HAHNI U yMeHMii, TPHOOPeTaeMbIX CTYI€HTAMH [0 3aBePLIeHUN JUCIUITHHBI:

VYMeHUsI M HaBbIKM OOIIEro MOpsAKa: pa3BUTHE YMEHHH M HaBBIKOB B IOCTAHOBKE KAa4ECTBEHHBIX H
KOJINYECTBEHHBIX UCCIEI0BAHUMN, YMEHUE YETKO ()OPMYJIUPOBATh PE3YyJIbTaThl HAOIIONEHUH M HAa OCHOBAaHUU
UX JIeNaTh BBIBOJBI, PA3BUTHE HABBIKOB B BBIOOpPE HEOOXOAMMOM (OpPMBI Ui MPENOCTaBIECHUS PE3yJIbTaTOB
pa0OoTbl (Tabnuupl, rpadukH, ypaBHEHUs), pPa3BUTHE HABBIKOB OLEHKHM TOYHOCTH H3MEPEHUil, yMeHue
M0JIb30BATHCS (PU3UKO-XUMHUUECKUMH CIIPABOUHUKAMH.

YMeHUsT ¥ HaBBIKM YaCTHOTO IOPSJKA: YMEHHME H3MEpSTh U ONpPEIEssTh BEIUYMHBI aJCOpOIMU Ha
pa3IMuUHBIX I'paHUIaX paszgena (a3, MoIb30BaThCS Pa3IMUHBIMHU BUIAMHU XpoMmarorpaguu Ajs pa3feieHus U
aHajIM3a CIIOKHBIX CMECed, B TOM 4HCIE€ M JIEKAPCTBEHHBIX BEILIECTB, YMEHUE TOTOBUTh CTAOMIIbHBIE
KOJUIOMJIHbIE CHUCTEMBI U 3MYJIbCHH, ONPEACIATh CTEIEHb UX YCTOMYMBOCTH, THUII dMYJIBCUU, MOJIEKYISIPHYIO
MacCy JaHHOIO MOJIMMepa, KOHIYKTOMETPUUECKU ONPEIEIATh CTENEHb U KOHCTAHTY MOHU3ALUU JJIEKTPOJIUTA,
KPUTHYECKYIO KOHIIEHTPALMIO MHUIIEIUI000pa30BaHus, IPOBOJUTH KOHIYKTOMETPUYECKOE THTPOBAHUE,
rOTOBUTh OydepHble pacTBOpel C 3aJaHHBIMM  3HaueHusiMu pH, wu3mepsate pH  xuzpkocreit
KOJIODUMETPHUYECKUMH U MOTCHIHOMETPUYECKUMH METOAAMH, IPOBOJUTH HU3MEPEHHE OKHCIMTEIBHO-
BOCCTAHOBUTEIIbHBIX MOTEHIMATIOB, AKTUBHOCTM HMOHOB B PAacTBOPax W IMPOBOAUTH MOTEHIHOMETPHYECKOE
TUTPOBAHUE, YMEHHE OIPEIEIATh MOJEKYIAPHYIO MAacCy, OCMOTHYECKYHO KOHIIEHTPAIMI0, OCMOTHYECKOE
JaBJIeHUE, N30TOHNYECKHH K03 (HUIIMEHT METOIOM KPHUOCKOIIUH, CTPOUTH THUAarpaMMbl IIaBKOCTU U KUIIEHHS,
onpenesaTh KO3((UIMEHT paclpefeicHus BEIIECTB M IMPOU3BOAUTH BBHIOOP ONTUMAIBHBIX YCIOBHI

3KCTparupoBaHUsl.
3HaTh:
v 000pyI0BaHNE W PEAKTHBBI JIJIS IPOBEJICHUSI XUMUYECKOTO aHAIIM3a JICKAPCTBEHHBIX CPECTB;

Tpe6OBaHI/I$I K p€aKTHUBaM JIs1 IIPOBCACHUS HCIIBITAHUN Ha YUCTOTY, NOAJIMHHOCTh U KOJIUYCCTBCHHOI'O
OIIPCACIICHUA, 060py,[lOBaHI/IC U PCAKTHBBI JII MPOBCIACHUA q)HSHKO-XI/IMI/I‘-IGCKOFO aHaJIn3a

JEKapCTBEHHBIX  BENIECTB;,  NPUHIMIHAIBHYIO  CXeMy  pedpakTromerpa,  (OTOKOJIOPHMETpa,
CHEKTpOPOTOMETpa,  TA30KUIKOCTHOW  Xpomarorpaduu,  BbICOKOI((EKTUBHOW  KHIKOCTHOM
xpoMarorpadum;

v (U3UKO-XUMUYECKHE KOHCTAHTHI  JICKAPCTBEHHBIX BELIECTB, CHOCOOBI  OMNpE/ICICHUS

TCMIICPATYPHI IJIABJICHUA, YTJIa BPAIICHUA, YACIILHOTO IMOKA3aTCJId MOTJIOMICHU A, TEMIICPATYPhI KUIICHU A,

XUMHUYCCKUC MCTOIbI, ITOJIOKCHHBIC B OCHOBY KOJHWYCCTBCHHOI'O aHalin3a JICKAPCTBCHHBIX
CpCacCTB;, YpaBHCHHA XHMHYCCKHUX peaKHI/Iﬁ, mpoxXoadImux IpHu KHUCIOTHO-OCHOBHOM, OKHCIIMTCIBHO-
BOCCTAHOBUTCIIbHOM, 0CAJUTCIIbHOM, KOMIINICKCOHOMETPUUICCKOM TUTPOBAHUU;

v IMPUHIMUIIBI, IMOJIOKCHHBIC B OCHOBY (1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IX MCTOAOB aHa/IM3a JICKAPCTBCHHBIX
CpeACTB;
v XUMHUYCCKUC MCETOAbI, IOJOXCHHBIC B OCHOBY KAaUCCTBCHHOI'O aHAJIM3a JICKAPCTBCHHBIX

CPEIICTB; OCHOBHBIE CTPYKTypHbIE (parMeHThl JIEKapCTBEHHBIX BEIIECTB, MO KOTOPHIM MPOBOAUTCS
UICHTU(QUKAIMS HEOPTraHWYECKUX M OPraHMYECKUX JICKApPCTBEHHBIX BEUIECTB; OOIINE W CHelr(pHIecKue
peaKiuu Ha OTAeTbHbIC KATUOHBI, aHUOHBI U (DYHKIIMOHALHBIE TPYIIIHL;

v OCHOBHBIE TPYTITbl OMOJIIOTUYECKU AKTUBHBIX COCTUHEHHUI MPHUPOJHOTO MPOUCXOKACHUS U UX
BaKHEUIIEe (PU3UKO-XMMHUUYECKHE CBOMCTBA, IyTH OMOCHHTE3a OCHOBHBIX I'PYMI OMOJOTMYECKH aKTHBHBIX
BEILIECTB;

v CUCTeMYy  KJacCHU(MKAUUMU  JICKAPCTBEHHOTO  PACTUTENBHOTO  CBHIPbs  (XMMHYECKas,
dbapmakonornyeckasi, 0oTaHu4IecKast, MOpHOJIOTHIECKas);
v COBPCMCHHYIO XapaKTCPUCTUKY TOKCHUYHBIX XMUMHUUYCCKHX BCIICCTB, 6HOJIOFI/I‘-IGCKI/IX CpCacCTB,
PaANOaKTUBHBIX BEIIECTB.

Ymern:
v MPOBOJIUTH pacueT oOmield macchl (WM 00beMa) JEKapCTBEHHBIX IpEenapaToB, KOJIMYECTBA

JICKAPCTBCHHBIX W BCIOMOTATCIIbHBIX BCUICCTB, OTACIIbHBIX PAa30BbBIX 103 (B NOopouIKax, MNUIIIOJIAX,
CYyNTO3UTOPHUSX),

v UCIIOJb30BaTh MaKPOCKOMUYECKUI U MUKPOCKOIIMYECKUN METOJIbI aHAIM3A ISl ONIPEICTICHHUS
MO/UTMHHOCTH JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPHS;



v MMpOBOAWUTL KAYCCTBCHHBIC W MHUKPOXUMHUYCCKHUC PCAKIIMK Ha OCHOBHBLIC 6HOHOFI/I‘-ICCKI/I
aKTUBHBIE BEIECTBA, COJEPIKAIIUECS B JIEKAPCTBEHHBIX PACTEHUSIX W ChIpbE (TIOHMCAXaPHIIbI, KUPHBIC H
3(prHBIe mMmacia, BUTaMHHBI, CCPACUHBIC T'JIMKO3UbI, CaIllOHUHBI, AHTPAlCHIIPONU3BOAHLIC,
(heHUITTPOIIAaHOU/IbI, KyMapHHBI, (PJTABOHOU/IBI, TyOMIIbHBIC BEIECTBA, ATKAJIOHIbI);

v TFOTOBUTL PCAKTHBBI, JTAJIOHHBIC, THUTPOBAHHBIC W HCILITATCIBHBIC PACTBOPBLI, MPOBOAWUTL HX
KOHTPOJIb;
v NpOBOAWUTL YCTAHOBJICHHUC TOAJIMHHOCTHU JICKAPCTBCHHBLIX BCHICCTB II0 pPCaKusM Ha HX

CTPYKTYpHBIE ()parMeHThI;

OTpeAeNnaTh OOIue TOoKa3aTeNd KauecTBa JICKApPCTBEHHBIX BEIIECTB: PACTBOPHUMOCTD,
TEMIIepaTypy IUIABIEHUS, MJIOTHOCTb, KHUCJIOTHOCTh W IIEJIOYHOCTh, MPO3PAYHOCTh, I[BETHOCTH, 301y,
MOTEPIO B MAcCCE MPU BBICYIINBAHHH;

v UHTEpHpeTHpoBaTh pe3yapratel Y®- u HK-cnexktpomerpum s NOATBEPKICHUS
UJCHTUYHOCTH JIEKApCTBEHHBIX BELIECTB;
v UCTIONB30BaTh pa3iMyHbIe BHIBI XpoMmarorpaduu B aHaNIM3€ JICKAPCTBEHHBIX BEIIECTB W

UHTEPIPETUPOBATH €€ PE3YIIbTATHI;
yCTaHABJIMBATh KOJMUYECTBEHHOE COJIEP)KAHHME JIEKAPCTBEHHBIX BEIIECTB B CYOCTaHIIMH W
JIEKapCTBEHHBIX (popMax TUTPUMETPUYECKUMH METOAAMU;

4 YCTaHaBJIMBATL KOJIUYCCTBCHHOC COJACPKAHHUC JICKAPCTBCHHBLIX BCIICCTB B Cy6CTaHHI/II/I u
JICKApCTBCHHBIX q)OpMaX (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IMI/I MCTOJaMM,
v MMPOBOAWTL HCHBITAHHMA Ha YHUCTOTY JICKAPCTBCHHLIX BCHICCTB W YCTAHABJIMBATHL IIPECACIIbI

COJACPKaHUA HpHMeCCﬁ XHUMHNYCCKHNMHU U (I)I/ISI/IKO'XI/IMI/ILICCKI/IMI/I METOOdaMU.

Baangern:

v TEXHUKOM MPOBEACHUS KAUYECTBEHHBIX M MHUKPOXMMHUUYECKHMX PpEAKUHUM Ha OCHOBHBIE
OMOJIOTMUECKN AaKTHUBHBIE BEIIECTBA, COJEpXKAIIUECS B JIEKAPCTBEHHBIX PACTCHUSIX U CHIPhE
(monucaxapusl, a¢upHbIE macia, BHTaMUHEBI, CepleUHbIe TJIMKO3UIBI, CanoOHUHBI,
AHTPAIICHITPON3BOIHBIC, KyMapHHBI, (DJIABOHOU/IBI, TyOMILHBIC BEIIECTBA, AJTKATIOUIBI);

v HABBIKAMU HCIIOJNB30BAHMS XUMHUYECKHX, OWOIIOTMUYECKUX, WHCTPYMEHTAIBHBIX METOOB
aHaJM3a JUTI NACHTU(UKAIIMA U OTIPEACIICHUS] TOKCHISCKUX, HAPKOTHUSCKHUX BEIIECTB U UX META0OJIMTOB;
v TEXHUKOW HCIOIb30BaHUS (PU3UKO-XMMUYECKHX, TUTPUMETPUYECKHX, TPABUMETPUUECKUX U
Xpomarorpaduueckix METOIOB aHAIHM3a JICKAPCTBEHHOTO PACTUTEITIBHOTO CHIPHSI.

4. TpeGoBanusi K pe3yJbTaTaM 0CBOCHHs JUCHUILIMHLI (KOMIETEHIHH 00y4a0uIerocs,
(¢opMupyeMBbIe B pe3y/ibTaTe 0CBOCHUS AN CHUILITHHBI(MOIYJIS1)

[Iporpamma crienManuTeTa JOJDKHA YCTaHABIMBATH clenyrolue oduenpodeccuoHanbHble KOMIIETEHIUHU:

HaumenoBanue kateropuu Kox 1 HaumeHoBaHue o01enpopeccuoHaaIbHON KOMITETEHIIUU
(rpymmbl) BBIITYCKHHKA
obmenpodeccuoHaIbHBIX
KOMITETEHIINI

[Tpodeccuonansuast meroponorus | OIIK-1. CnocoGeH HCHOIb30BaTh OCHOBHBIE OMOJOTHYECKHE,
(GU3UKO-XUMHUYECKNE, XUMHUYECKHE, MaTeMaTHYECKHE METONBI IS
pa3paboTKH, UCCIEOBAHUN M AKCHEPTU3bI JIEKAPCTBEHHBIX CPEICTB,
M3TOTOBJICHHS JIEKAPCTBEHHBIX IIPETIApaTOB.

BBITycKHUK, OCBOMBIIMH TpOrpaMMy — CIEHHUAIUTETa, IOJDKECH
o0nanaTh CJIE Iy IOIIUMHU o0menpogeccuoHaIbHBIMU
KOMITCTEHIHSAMHU:




- TOTOBHOCTHIO pellaTh CTaHIAPTHBIE 3aJadd NPOQPECCHOHATbHON

JeSITeIIbHOCTH c UCTIOJIb30BaHUEM WH(POPMAIMOHHBIX,
Ooubmuorpa@uUecKkux  pecypcos, MEJIUKO-OMOJIOTHUYECKO U
bapManeBTHYCCKON TEPMHUHOJIOTHH, UHPOPMAIIMOHHO-

KOMMYHHKAITIOHHBIX TEXHOJIOTHA W YYETOM OCHOBHBIX TpEOOBaHHIA
uHpopmarmonHoit 6ezomacHoctu (OITK-1);

OIIK-1.2

HpI/IMeHHeT OCHOBHBIC (bI/I3I/IKO-XI/IMI/I‘-IeCKI/I€ U XUMHUYCCKHUEC MCTOAbI
aHaIM3a JUIs pa3pabOTKU, UCCIICOBAHUN U SKCIICPTH3BI
HeKapCTBCHHBIX Cpe,Z[CTB n JICKapCTBeHHOI‘O paCTI/ITeHBHOFO CBIpI:H n
OMOJIOTMYECKUX 00BEKTOB

OIIK-1.3
[TpuMeHsieT OCHOBHBIE METO/IbI (PU3UKO-XUMHUECKOTO aHAIIN3a B
U3rOTOBJICHUH JIEKAPCTBEHHBIX IIPENApaTOB

OIIK-1.4

[IpumensieT MaTemMaTHYECKUE METOBI U OCYIIECTBISET
MaTeMaTHUeCKyI0 00paboOTKy JaHHBIX, MOJTYYEHHBIX B X0JI€
pa3pabOTKH JIEKapCTBEHHBIX CPEJICTB, a TAK)KE UCCIIETOBAHUM 1
9KCIIEPTHU3BI JIEKAPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO
PaCTUTEIBLHOTO CHIPhS U OMOJIOTHUECKUX O0OBEKTOB

OO0muM cpeACTBOM KOHTPOJIS 3HaHMK oOydaromuxcs siBisiercs BBeneHHas B ®T'BOY BO «COI'Yy»

6aHHbH0-p€ﬁTHHFOBaH CUCTEMA OLICHKH YCIICBACMOCTH CTYICHTOB.

BI/II[BI OLCHOYHBIX CPEIACTB, KOTOPBLIC MOI'YT OBITH UCITOIL30BAHEI IIpH OCBOCHUHU JAaHHbIX KOMHGT@HHHﬁZ
KOJIJIOKBUYM, KOHTPOJIbHAA pa60Ta, CO6CC€,Z[OB3.HI/IC MO0 CUTYallMOHHBIM 3aa4aM, TCCTUPOBAHUC NTMCbMCHHOC
HJIM KOMIIBIOTECPHOC, TUIIOBBIC paCyYCThbl, THANBUAYAJIbHBIC 3a/1aHUA, pe(bepaT, 3CCC.

B PE3YIbTATE U3YUCHHUA JUCHUILINHBI CTYACHTBI JOJIKHbBI

3HATD!
1.
2.

0.
1.
12.
13.

RR©oNO O AW

yMeTb:

[enwn, 3agaun GU3NIECKON M KOJUTOMTHON XUMHUH; ITyTH U CIIOCOOBI MX PEIICHHS.

Posb m 3HaUEHNE METOIOB (PU3UIECKON M KOJUTOMTHOW XUMHH B (hapMaIllii, B TPAKTHIECKON
JESTENIBHOCTH ITPOBU30PA, UCCIIEOBATES.

OcHoBHbIE pa3/ienbl PU3NUIECKON U KOJJTIOUTHOW XUMHUU.

OcCHOBHBIE 3TaMnbl pa3BUTHUS GU3NUECKON U KOJIJIOUTHOM XUMUH, €€ COBPEMEHHOE COCTOSTHUE.
OCHOBBI XUMHUYECKOW TEPMOIUHAMUKHU.

V4yeHne 0 XUMHUYeCKOM PaBHOBCCHUMU.

TepmoauHaMuka (pU3MYecKOro paBHOBECHS.

OCHOBBI YYE€HHMSI O pacTBOpax.

OCHOBHBIC TIOHATHS U METOJbI DJICKTPOXUMUU.

OcHOBBI POpPMATBHON XUMUYECKOH KHHETHKH; TIOHATHE O TEOPUSIX XUMHUUECKOW KHHETHUKH.
OcHOBBI yueHHs 00 aICOpOIMH 1 KaTalln3a.

OCHOBHBIE TOHATHS KOJUIOMTHOM XUMHH.

OcCHOBHBIE TUTEPATypHbIE HCTOYHUKH U CIIPABOYHAS JIUTEPATypa MO (HU3NIECKOHN U KOJUTOHTHON
XUMHH.



1. CamocTtosTensHO paboTaTh C y4eOHOM U CIIPABOYHOM JIUTEPATYPOH 10 (GU3UIESCKON U KOJUTOMTHOU
XUMHH.
2. Tlonb30BaThCsi OCHOBHBIMH MPUEMaMH (PU3HKO-XUMHUECKUX H3MEpeHUi. PaboTaTh ¢ OCHOBHBIMU
TUIIAMU TIPUOOPOB, UCTIONB3YEMBIX B (PU3NUECKON U KOJUTOMTHON XUMHH.
3. OOpabaThIBaTh, aHATM3UPOBATH U 0000IIATH Pe3yIbTaThl (PUIUKO-XUMUICCKUX HAOTIOICHUHN 1
W3MEPEHU.
BJIaJETh:
— HaBbIKaMH BBITIOJIHEHHUS] OCHOBHBIX XUMHUYECKHUX JJA0OPATOPHBIX OMeparuii, HEOOXOMMbIX B IPAKTHKE
aHaJIM3a JEKapCTBEHHBIX BEUIECTB, PACTEHUH, SI0XUMHUKATOB,;
— MeTojamHu onpezeneHust pH pacTBOpoB 1 onpeneneH st KOHIEHTPAUil BEIECTB B PACTBOPAX;
— METOJaMH KaYyeCTBEHHBIX U KOJMYECTBEHHBIX UCCIIEI0OBaHMI;
— HaBbIKaMM B BBIOOpEe HEOOXOAMMOM (OPMBI Al MPEAOCTABICHUS PE3YyJIbTaTOB PabOTHI (TaOJIHUIHL,
rpaduKy, ypaBHEHHUs ), OLIEHKH TOYHOCTH U3MEPEHUH.

Pa3neJibl JMCHUIIMHBI 1 KOMIIETEHIIMH, KOTOPbIe ()OPMHUPYIOTCSI IPH MX U3YYEHHUH:

i/ Kon HanmMenoBanue pasnena
CopeprkaHue pazjiena B IUJAKTHIECKUX STUHHUIIaX
Ne | kommerenmu JUCTIATLITUHBI
OIIK-1.2 Pazpen 1. «[Ipeamer u 3HaueHHE | METOABI (HU3UKO-XMMUYECKOTO UCCIICIOBaHN,
OIIK-1.3 (hU3UIECKON U KOJUTOUTHOU OCHOBHBIC Pa3Aeiibl PU3NIECKON M KOJUIOUTHOW XUMUH,
1 OIIK-1.4 xumuu. Kparkas WX 3HaYeHHe i (papMalnu, ypaBHEHNE COCTOSHUS
XapaKTePUCTUKA Ta30B» WACANBHOTO Ta3a, CMECh UICANIbHBIX T'a30B, HEKOTOPHIE

CBEIICHUS N3 KHHETHYECKON TCOPUH Ta30B (11
UJICATTbHBIX Ta30B), PeabHbIC ra3kl.

OIIK-1.2 Paznen 2. «HymeBoii 1 mepBeIii | TepMOAMHAMHYECKAs CHCTEMA M OKPY’KaroIas cpeaa,
OIIK-1.3 3aKOHBI TEPMOIMHAMUKI COCTOSIHHE CHUCTEMBI, TEpPMOINHAMUYECKHE TTapaMeTPHI,
OIIK-1.4 AKCTCHCUBHBIC U MHTCHCHBHBIE CBOMCTBA,
TEPMOJAMHAMUYECKIE MPOIECCHI, CAMOTIPOU3BOIBHBIE U
HECaMOITPOU3BOJIbHBIC, PABHOBECHBIC M HEPABHOBECHbIE,
2 BHYTPEHHSS SHEPTHUS, SHTAIBITNS, TEIUIOTa U padoTa,
HYJICBOM 3aKOH TEPMOIUHAMHKH, TEPMOJIUHAMHUECKOE
paBHOBecue, POPMYIHPOBKY MEPBOTO 3aKOHA
TEPMOAMHAMUKH, BBIPAXKESHHUS IIEPBOTO 3aKOHA
TEPMOJMHAMUKH JJIs1 K30TEPMHUCCKOTO, U30XOPHOTO U
M300apHOTO TIPOIIECCOB.

OIIK-1.2 Paznen 3. «Tepmoxummus» TerutoBbie 3¢ (eKThI, 3aK0H [ 'ecca, MprUMeHeHHe 3aK0HA
OIIK-1.3 I'ecca k pacueTy TeIIOBBIX 3PHEKTOB, METOIBI pacdyeTa
OIIK-1.4 TEIUIOBBIX 3(PPEKTOB XMMHUYECKUX PEaKIHii 1o

3 CTaHIAPTHBIM TeIJIoTaM 00pa3oBaHMs U CTOPaHUs,

TCIIJIOCEMKOCTD, 3aBUCUMOCTD TCIIJIOBOI'O 3(1)(1)€KT3
XUMHUYECKOM PCaKkiuu OT TCMIICPATYPhbI, YPAaBHCHUC

Kupxroda.
OIIK-1.2 Paznen 4. «Btopoii u Tperuit (hOpMYITUPOBKH BTOPOTO 3aKOHA TEPMOTMHAMHUKH,
OIIK-1.3 3aKOHBI TEPMOTUHAMUKH. SHTPOIIHS, 3aBHCHMOCTb SHTPOITHH OT TEMIIEPATYPHI,
4 OIIK-1.4 OHTponus. TPETHU 3aKOH TEPMOJTUHAMUKH, a0COIIOTHAS U
TepmonnHaMuueckue CTaHIAapTHAs SHTPOMKS BELICCTBA, U3MEHEHHE YHTPOIINH
MTOTEHIHAITBDY B HEKOTOPBIX TpoIleccax, IPUMEHEHHE SHTPOIIHH JUIS
peneHus: PU3NKO-XUMHUECKHX 3a/1a4.
5 OIIK-1.2 Paznen 5. MIOJIHBIE U YacTHBIC AU epeHIIraIbI
OIIK-1.3 «TepmoauHamMuyeckue TEPMOIUHAMUYECKUX OTEHLIUANIOB ISl 3aKPBITHIX
OIIK-1.4 MOTCHITNAITBI) CHCTEM, KPUTEPHUH BO3MOXKHOCTH W HAIIPABJICHIS

MIPOTEKAHUS CaMOIIPOU3BOJILHEIX MTPOIIECCOB, YPaBHECHUE
I'n66ca — I'eapMrosbIa, MOIHBIH U YaCTHBIN
nmrddepeHnInansl TEPMOIHHAMAYECKUAX TIOTCHITHAIOB
JUISL OTKPBITBIX CHCTEM, XUMHUYECKHUH MTOTEHITHAT,
KPUTEPUHU BO3MOKHOCTH MTPOTEKAHUS




CaMOIIPOU3BOJIbHBIX XUMHUYCCKUX peaKHI/Iﬁ, XUMUYSCKUH
MMOTCHUHAI UACAJIBHOI'O U pC€aJIbHOI'O rasa,
(l)yrI/ITI/IBHOCTL N aKTUBHOCTbD.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 6. «TepmonuHaMuka
XUMHYCCKOI'0 paBHOBECUA)

3aKOH JCHUCTBYIOLIMX MAacc, KOHCTaHTa PaBHOBECHS,
YpaBHEHUE H30TEPMBI XUMUIECKOHN peakilui, SHEPTHsI
I'n66ca u sHeprus ['enbMronbla B CTaHIAPTHBIX
YCIIOBHSIX, CTaHAApTHBIC dHEprun I noOca u
I'enpmronbua. Criocoosr pacuera AG(0) peakiuid,
3aBHCHMOCTH KOHCTaHTBI XHMHUYECKOTO PAaBHOBECHS OT
TEMIIepaTypbl, ypaBHEHHS U30XOPbI H H300aphl
XMMHUYECKOW peaKkIiy, pacueT KOHCTAaHThl XHMHUYECKOTO
paBHOBECHSI C TIOMOIIBIO CTAHJAPTHBIX
TEPMOJTUHAMUYECKUX BETMUMH, PACUET COCTaBa
PAaBHOBECHOW CMECH T10 HCXOJJHOMY COCTaBYy U
KOHCTaHTEe paBHOBecHs. HaxoxeHne TeopeTHIecKoro
(paBHOBECHOT0) BBIX0/1a ITPOTYKTa PEAKIIMH, BIHSIHIE
JIaBJICHUSI Ha CMEIIEHHE PAaBHOBECHS PEaKIuii,
MIPOTEKAIOIINX B ra30BOH (aze.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 7. «TepmonuHamuka
(ha30BBIX paBHOBECHIA.
OIHOKOMIIOHEHTHBIE CHCTEMEDY

OCHOBHBIE IOHATHSA, TpaBuiio a3 'uboca, ypaBHeHue
Knaneitpona— Kiay3uyca, npubnmxeHHoe
HHTerpupoBaHue ypaBHeHus Knaneiipona— Kiaysuyca,
npuMeHeHue npasuia ¢a3 ['mdoca k
OJTHOKOMITOHEHTHBIM cucteMam. OOmmid NpuHINI
MOCTPOCHUS TUarpaMm, AMarpaMMa COCTOSIHUSL BOZBI.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 8. «PactBophl
HE3JIEKTPOIIUTOB)

o011ast XapakTepUCTHKA PACTBOPOB, CIIOCOOBI
BBIPaXXCHHS KOHIICHTPAIIMK PACTBOPOB, COBPEMEHHbBIE
MPEICTABICHUS O IPUPOJC PACTBOPOB M MEXAHU3ME
pacTBOpPEHHUS, TEPMOTUHAMUIECKOE U MOJICKYJIISIPHO-
KHHETHUYECKOE YCIIOBUS 00pa30BaHUs pacTBOpa,
napuaibHbIe MOJSIPHBIC BEJTMYUHEI. Y paBHEHUE
I'u66ca — Jlrorema, npeneinbHO pa30aBICHHEIC
pacTBOpPHI, 3aKOH [ 'eHpH, KOJUTUTATHBHBIC CBOWCTBA
pa30aBICHHBIX PACTBOPOB TBEPJIBIX HENIETYYHX BEIICCTB
B )KHJIKOCTH, OTIPE/ICIICHUE MOJISIPHON MacChl
PaAcTBOPEHHOTO BEIIECTBA KPHOCKOTHYECKHM,
30yTMOCKOTMYECKUM HJTH OCMOTHYECKUM METOIOM.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 9. «/IByXkOMIIOHEHTHBIE
cucrteMbl. PaBHoBecHsT T — T,
K—T, K — XK, K — ID»

npuMeHeHue mpasuna a3 ['udoca k
JIBYXKOMITOHCHTHBIM CHCTEMaM, CHCTEMBI C
HEOTpaHMYCHHOW PaCTBOPUMOCTBIO B KHUJIKOM U
TBEP/IOM COCTOSIHHSIX, TEPMUYECKHUI aHAIH3, 3HAYCHUE
(ha30BBIX IUarpaMm Juis hapMalmu.

—

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 10. «Cucremsl ¢
HEOTPaHUUYECHHOU B3aUMHOU
pPacTBOPUMOCTBIO JIETYUHUX
JKUIKocTel. PaBHOBECHS XK—II.
3akonsl M. U. KonosanoBa»

CHUCTEMBI C HEOTPAaHUYEHHOM B3aMMHOMN
PacTBOPUMOCTBIO JIETYUYHX YKHIKOCTEH, pa3eieHue
HEOTPAaHWYEHHO PACTBOPUMBIX XKHUIKOCTEH METOIOM
MPOCTON TIepErOHKH, (PpaKIIMOHHAS IEPETOHKa,
peKTH(UKAIHSL.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Pazgen 11. « Tpernit KOMITOHEHT
B CUCTEMC U3 ABYX B3aMMHO
HEPaCTBOPUMBIX JKUIAKOCTEH.
3aKoH pacmpeneacHusD)

3aKOH pacIpe/IeNIeHHs], SKCTPAKIIUs, OTPAHUICHHO
PaCcTBOPUMBIC ) XKUIKOCTH, B3AUMHO HEPACTBOPHUMBIC
JKHJIKOCTH, TTEPETOHKA C BOJSHBIM MApOM.

OIIK-1.2
OIlK-1.3
OIIK-1.4

Paszgen 12. «Cnabsie
3IIEKTPOJIUTHI

teopust C. AppeHuyca, paBHOBECHS B pacTBOPax CIIa0bIX
3JIEKTPOJIUTOB, HEIOCTATKU TEOPUH JICKTPOIUTHICCKON
JUcconualyu AppeHuyca, pOTOHHAS TEOPHS KUCIIOT U




ocHoBanuit bpencrena — Jloypu.

OIIK-1.2 Paznen 13. «CuipHBIE OCOOCHHOCTH CBOWCTB CHIIBHBIX DJIEKTPOJIHUTOB,

13 OIlK-1.3 JIIEKTPOJIUTBI» OCHOBHBIE IIOHSTHS 3JIEKTPOCTATUYECKON TEOPUU

OIIK-1.4 CHJIBHBIX 3JIeKTpoauToB [Jlebas n Xrokkes, pacyer
K02 () PUIMEHTOB aKTUBHOCTH, OCHOBHBIC TTOHSATHUS
TEOPUU ACCOIMAIUU HOHOB.

OIIK-1.2 Paznen 14. «Dnextpuueckas JIBU’KEHUE MOHOB B 3JICKTPUYECKOM T0JI€, YAEIbHAs

14 OIIK-1.3 MIPOBOIUMOCTH PACTBOPOBY» AIEKTpHUIECKAs POBOJIUMOCTD JJICKTPOJIUTOB U
OIIK-1.4 3aBUCHMOCTD €€ OT pa3HbIX (PaKTOPOB, SKBUBAIICHTHAS

ANEKTPUYECKAas MPOBOJAUMOCTD U 3aBUCUMOCTh €€ OT
pasHbBIX (PaKTOPOB.
OIIK-1.2 Paznen 15. «PaBHOBecHBIE ANEKTPO/I, SJIEKTPOIHBINA MOTSHIIUAI U
15 OIIK-1.3 3JICKTPOIHBIC TTPOTICCCH U anekTpoaBmxkymas cuia (3/1C) ameKTpoXuMHUIecKoi
OIlK-1.4 3JIEKTPOJIBHIKYIIIUC CUITBD) [N, TCOPUM BOSHUKHOBEHUS CKauKa MOTEHIMAJIA Ha
TPaHMIIE METAJUT — pacTBOP, MU Py3MOHHETI
MOTEHIUA, LIS ¢ IEPEHOCOM U 0e3 mepeHoca HOHOB.
OIlK-1.2 Paznen 16. «HepaBHOBecHBIC HEPABHOBECHBIC 3JICKTPOIHBIC MPOIIECCHI, 3aKOHBI
OIIK-1.3 3JICKTPOIHBIC ITPOIIECCHI. ®dapanes, IEKTPOXUMHUICCKIE SKBUBAJICHTHI, BEIXO]T
16 OIIK-1.4 Onexrponus. [lonsporpadus. BEIIECTBA MO TOKY, CKOPOCTH IJIEKTPOXUMHIECKHIX
AMIepOMEeTpUYIECKOe MPOIIECCOB, TOHATHE 00 ANEKTPOTHON MOJISPHU3AIINY,
TUTPOBAHHE)» MOHATHE O KOHIICHTPAIIMOHHOW ¥ XUMHUYECKOH
MOJISIPHU3AIINH, DTIEKTPOIIN3, HAPSKEHNE Pa3IoKEeHHS,
MPAKTHYECKOE TPUMEHEHHUE IICKTPOIIN3A.
OIIK-1.2 Paznen 17. «®@opmanbHas u CKOPOCTb U KOHCTaHTa CKOPOCTH PEaKIUH,

17 OIlK-1.3 MOJIEKYJIApHAs KHHETHKa MOJIEKYJIIPHOCTH M MOPSIOK XUMHUIECKOHN peakiny,
OIIK-1.4 MIPUYHHBI HECOBITAICHUS TIOPSIKA U MOJICKYIIIPHOCTH

peaKuuii.

18 OIIK-1.2 Paznen 18. «O0uIme nosoxkeHusl | TOMOTEHHBIN KaTallu3, CIeNU()UICCKHA KUCIOTHO-
OIIK-1.3 Y 3aKOHOMEPHOCTH KaTalln3a» OCHOBHBIU KaTaJn3.

OIlK-1.4

19 OIIK-1.2 Paznen 19. «IloBepxHocTHOE NoBepXHOCTHas 3Heprust [ m66ca, moBepXHOCTHOE
OIIK-1.3 HATSHKEHHUE KUIKOCTEH» HaTsDKeHUE, CMauMBaHUEe, pacTeKaHue, KOTe3usl, aJire3ust
OIIK-1.4

00 OIIK-1.2 Paznen 20. «AncopOuusi» MOBEPXHOCTHAsI aKTUBHOCTD, MpaBmito [rokio — Tpaybe,
OIlK-1.3 copOmwms, aacopOITHs.

OIIK-1.4
OIIK-1.2 Paznen 21. «IIpupona u KJ1accu(uKamus 1Mo paMepy 4acTHIl (AUCIIEPCHOCTH),
OIIK-1.3 KIaccU(pUKaIHs AUCTIEPCHBIX KJaccu(UKanus 10 arperaTHOMy COCTOSIHUIO (a3,
21 OIIK-1.4 CUCTEM» KIIACCH(HKAIIHS IT0 OTCYTCTBHIO HITH HATUIHIO
B3aUMOICHCTBHS MEKIY YaCTHIIAMH TUCTICPCHOM (hasFHl,
KJIaCCH(UKAIIHS [TO CTESIICHH B3aMMOCHCTBUS
JCTIEpCHOH (a3bl ¢ IUCTIEPCHOHHOM CPeaoi.

o OIlK-1.2 Pazgen 22. «MonexysipHO- OpoyHOBCKOE IBIKEHNE, MU dy3usi, 0CMOTHIECKOE
OIlK-1.3 KHHETHUYCCKUE U PEOJIOTUYECKHE | JAaBICHUE KOJUIOMIHBIX PACTBOPOB.

OIIK-1.4 CBOMCTBA KOJJIOUIHBIX CUCTEM»

3 OIIK-1.2 Pazgen 23. «OnTtuyeckue OCOOCHHOCTH ONITUYECKHUX CBOHUCTB TUCTIEPCHBIX
OIIK-1.3 CBOMCTBA IHUCIIEPCHBIX CHCTEM» | CHCTEM, pacCesHUE CBETA, TIOTJIOIICHIE CBETa
OIlK-1.4
OIIK-1.2 Paznen 24. «Onexrpuueckuit CTPOEHHE KOJJIOUIHBIX YacTHUI] THOPOOHBIX 30JICH,

o4 OIIK-1.3 3apsT KOJUTOMAHBIX YaCTHII. CTPOCHHE ABOWHOTO AJIEKTPHIESCKOTO CIIOS,

OIIK-1.4 ONeKTPOKNHETHYECKUE MOTEHIUAJIBI.
SIBJIICHUSD

25 OIIK-1.2 Pazgen 25. «Metomap! JOC, BusiHAE ICKTPOIUTOB HA CTPOCHUE JBOMHOTO
OIlK-1.3 MOJTyYCHUS] U OYUCTKU ANEKTPUIECKOTO CIIOSI, TCOPUH CTPOSHUSI IBOMHOTO
OIIK-1.4 KOJUTOUIHBIX PACTBOPOBY AIEKTPUIECKOTO CIIOS




KOHACHCAIIMOHHBIC MCTOABI
IMMOJTY4YCHU KOJUJIOUIHBIX
CUCTCM, ITIOJIYUCHHUEC
KOJUIOMAHBIX CUCTEM MCTOJaMU

JCTIEPTHPOBAHMSL.
o6 OIlK-1.2 Paznen 26. «YcToYMBOCTD U BUJIBI YCTOMYMBOCTH TUAPOQPOOHBIX 3011eH, (haKkTOphI
OIIK-1.3 KOAryJIALUs KOJJIOUAHBIX YCTOMYMBOCTH AUCHEPCHBIX CUCTEM, TECOPHH
OIIK-1.4 CUCTEM YCTOMYHMBOCTHU M KOATYJISILIUU
OIIK-1.2 Paznen 27. «OtaenpHbIe Kacehl | kiaccudukanus 1 o0Ias xapakrepuctuka [1AB,
07 OIIK-1.3 KOJUTOMTHBIX CUCTEM» MULIETUISIpHBIE pacTBOpHI [IAB, kpuTHUueckas
OIIK-1.4 KOHIIeHTpalws MutieuooopazoBanus (KKM),
commobmmmzanmsi, mpuMeHenue [IAB B dhapmarumy,
MHUKPOTETEPOr€HHBIE CUCTEMBI, a3PO30JIH.
b8 OIIK-1.2 Paznen 28. «ITonyuenue u knaccudukanus BMB, ctpykrypa, dpopma n rubkocts
OIlK-1.3 cBoiictBa BMB» MakpoMoJieky1, (hazoBbie coctosiHust BMB, cBolicTBa
OIlK-1.4 pactBopoB BMB, HaOyxaHue.




5. Conep:kanue u yueOHO-MeTOANYECKAs] KAPTA TUCUMIIJIMHBI

4 cemecTp Tabmuua 5.1
AynuTopHbIe CamocrosTenbHas KoHiecTso Gamion
3aHATHS, YacCbl pa60Ta o
Hone HanmeHnoBanue TeM (BOIIPOCOB), DopMa KOHTDOI TeKymieil paboThl Lis JIutepa
Heuenﬁ HU3yvacMBbIX I10 I[aHHOﬁ JHUCLHUITIINHE P P aTTeCTaluu Typa
-1
I nab ConeprxaHue Yackl
min max
IIpenmer 3amaun U MeToAbl (PU3MIESCKON U KOJITOUTHOU 2 3aBUCMMOCTb TEMIIOBBIX | 3 [Tucomennbie 0 2 [1-6], 7, 8,
XHMHHU. OcHOBHEIE TEPMUHBI u HOHATHS Spextos o1 FAOMAIIIEHE 32 IAHHA 9,19
TEMIIePaTyPHIL. (KOHCTIEKT)
TepMoauHaMuKku. [IpeamMeT U METOIbl TePMOJUHAMUKH.
IlepBoe Havano TepMoaMHAMHUKH. DOpMyIHPOBKU ITOATOTOBKA TIO TeMe
MIEPBOTO 3aKOHA (Hayala) TepMOJAWHAMUKU. BHyTpeHHss SKCTIEPUMEHTA.
SHeprus u ee cpoictBa. Tepmoxumus. Ilepoe Haudaio Pemenne sana4 us
3aJJavHHUKa
TEPMOJAMHAMUKHA. MaTtemMaTudeckoe BbIpakeHUue 1-ro
Havaja. OHTanenus. V30XopHas W m300apHas TEIUIOTHI
Tporecca ¥ COOTHOIICHUE MEXIy HUMH. 3akoH [ecca.
TepMoxuMuUecKue ypaBHCHUSI.
2 TenoeMKoCTh 3 KomnokBuym, 0 2 [1-6], 8,9
(m306apHas, MIICEMCHHBIC
I/I30XOpHa$I). JAOMaIIIHUEC 3aaHuA
(KOHCIIEeKT),
TToxrororka mo teme pedepar
OKCIICpUMEHTA.
Pewenue 3anau u3
3aJJavHHUKa
Bropoe Hauajso TepMoguHAMHKH. OOpaTHMbIE W 2 3akon Kupxroga. 3 IncemenHbIe 0 2 156,89
HEeOOpaTUMBIE B TEPMOJMHAMUYECKOM CMBICIIE TIPOLIECCHI. VpasHenus H300apel, FIOMAILIHAC 3a/1aHHA
H30XOPBHIL. (KOHCIIEKT)
MaxkcumanbHas pabora mpouecca. Ilonesnas pabota.
DHTponHitHasS (hopmyupoBKa BTOPOTO Hayaja PelrieHue 3a1a4 13
TEPMOJAMHAMUKUA. OHTPONHS - (QYHKIUSA COCTOSIHUS 3a/la4HMKa
CHCTEMBI.
Tperbe Hayano TepMoAMHAMHMKH. AOcCoOmOTHAs
SHTponusa. TpeTuil 3aKOH TEPMOJMHAMHKH (TIOCTYJIAT
IInanka, Teopema Hepncra). CtaTucTUYECKUN XapakTep
BTOPOI0 3aKOHa TepMoauHaMuku. @opmyna bonpimMana.




CratucTuueckuil ITuceMeHHbIE [1-6],8,9
XapakTep BTOPOTro JIOMAIIIHUE 3aJaHUs
3aKOHa (KOHCIIEKT)
TECPMOAVHAMUKU.
Pemenne 3amaq u3
3aJa4YyHHUKa.
TepMoaHHAMMYECKHE MOTEHIUAJIBL. Dueprus Crencrsust 3aKoHa Hucemennbie [1-6], 8, 15
lenbmronbua. Dueprus ['nO0ca; CBSI3b MEXKIY HHMH. T'ecca. Pacuer sneprum ?OMamH“e)3aﬂaHH“
CBA3U. KOHCIICKT
M3menenne sHeprum ['empMromneiia u dHeprun 1’ mb6ca B
CaMOIIPOU3BOJIBHBIX MPOILIECCaX. XUMUYECKUN [ToAroTOBKA 110 TeMe
noteHuan. AHanu3 (yHIaMEHTAIbHBIX YPaBHCHUW st SKCIIEPUMEHTA.
sHeprun [wubOOca w »sHeprum ['empmronema. Pacder Pewenne sana4 us
o 3aJauHHAKa
n3MeHeHUM 3Hepruu [mb0ca w sHeprum ['enmpMrosnbia
MIPU TIPOTEKAHUU PA3TUIHBIX TporieccoB. Kpurepun
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS npoiecca u
XapaKTepUCcTUIeCKe QyHKIUY.
TepmonnHamuueckue Komnoksuywm, [1-6], 8, 9,
MMOTEHILHATIEI. IMUCbMEHHEBIE 14, 18
XUMHYECKUH JIOMAIIIHUE 3a/IaHus
MOTEHIMAJ UACATLHBIX (KOHCIIEKT),
U peabHbIX CUCTEM. pedepar
Tloaroroska mo Teme
SKCIEPUMEHTA.
Pewenue 3anau u3
3aJa4YHUKa
TepmMoauHAMHKA XHMHYECKOI0 paBHOBeECHSI. Harpasnenne [ncemenmble [1-6], 8, 16
VpaBHEHHE  HM30TEPMBI XMMHYECKOM PEAKIMH. TpoTekatHs poueccos ?OMaIHH“e)SaHaHH“
" TCPMOJUHAMHUYCCKHUC KOHCIICKT
TepmoauHaMUYECKOE 000CHOBaHUE 3aKOHa P

JIEUCTBYIOLIUX MacC JIsl TOMOT€HHOI'O U T€TEPOTr€HHOT0
XUMUYECKOT0 paBHOBecus. KoHcTaHTa XMMHYECKOTO
paBHOBECHS U CLIOCOOBI €€ BRIpaKEHHSI. Y paBHEHHUS
n300apbl U WU30XOPbl XUMHUYECKOH peakiuu. KoHcTaHTa
XUMHUYECKOTO paBHOBecus U npunHuun Jle [larenbe -
Bpayna.

YCi10BUs paBHOBECH.

Pemenue 3amay u3
3aauHHKa




8 - 2 TepmouHaMHUKa KomiokBuym 2 [1-6], 8, 9,
XHUMHYECKOTO MMHCbMEHHBIE 12,15
paBHOBECHUA. JOMAIITHUE 3aJIaHUsL
VYpaBHeHHE U30TEPMBbI (KOHCHEKT),

XUMUYECKOH PEeaKIUH. pedepar
Pemenne 3anau.
9 Tepmoaunamuka (a3oBbIXx paBHoBecuii. OcHOBHBIE | 2 2 Daz0BBIC COCTOAHMS, [TuchmenHbIe 3 [1-6], 8, 9,
nousitust. [OMOreHHas U reTeporenHas cucrembl. dasa. DaBHOBCECHA. FIOMAILIHAC 3a/1aHHA 17
JluarpaMmbl COCTOSIHUS (KOHCIIEKT)
CocraBmsitomie  BemiectBa.  KommoneHThl.  ®a3oBbie -
MpEeBpaIIeHNs M PAaBHOBECHS: WCHAapeHue, CyOImMarnus, JABTICHHSIX.
IJIaBJICHUC, HN3MCHCHUC EUIJ]OTpOHHOI‘/’I MOI[I/I(i)I/IKaHI/II/I. Pemenne 3amau w3
Yuciio KOMIIOHEHTOB M YHCIO CTEINEHEH CBOOOIBI. sajiav1HuKa
[IpaBuno ¢a3 ['m66ca. OQHOKOMIOHEHTHbIE CHCTEMBI. ToroToBKa 110 Teme
JuarpaMMbl COCTOSIHMSL OAHOKOMIIOHEHTHBIX CHCTEM DKCTIEPHMEHT.
(Bona, yriekucislii ra3, cepa). YpasHenue Kianelipona - Peluenne 3anad u3
Knaysuyca. JIByXKOMIIOHEHTHbIE (OunapHble) 3a/1a4HMKa.
cucTtembl. JlmarpaMMbl TIaBKOCTH OWHApPHBIX CHCTEM.
Tepmuueckuii aHanu3. [loHsTHE O (PUIUKO-XUMHUYECKOM
aHammze (H.C. KypnaxoB), mpumeHeHHe Ui W3y4eHUS
JeKapCcTBEHHBIX QopM. Tumsl muarpamMMm "cocTaB -
JaBieHne mapa', 'coctaB - TemmepaTypa KHIEHHus'".
Aseotponsl. [lepBblit u BTOpOit 3akoHbEl KoHoBanoBa -
I'u66ca.
Tekymas padoTa cTyaeHTa 20
TIEPBASI PYBEKHASI ATTECTAIIMSI (KOMITBIOTEPHBIN TECT) 15

10 OTHOCHTENIbHOE OHIKCHUE JABICHUS Mapa, OHMWKEHHE | - 2 Peajibrbie pacTBOpHI. [ucemennbie 2 [1-6] 8, 9,

3axoH 'enpu, Payms. JIOMAIIHUE 3aJaHus 12

TEMICPATYpPhbl 3aMCP3aHrd U TMOBBIMICHUA TEMIICPATYPhI
KHIICHHUA, OCMOC.

Tlogroroska mo Teme
OKCIICpUMEHTA.
Pemrenne 3aza4 us3
3aJla4YHHUKa

(KOHCIIEKT)




11 DaekTpoxumus. [IpoBOIHUKHE BTOPOro poaa. Y aenbHasi, Kommurarususie Kosoxsrym [1-6], 8, 9,
9KBHBAJIEHTHAS U MOJISIPHASI SJIEKTPOIPOBOJHOCTD; UX CBOMCTBA pacTBOPOB [THCbMCHHBIC 17
DJIEKTPOJIUTOB. JOMAITHHUE 3a1aHUA
U3MEHEHHE C Pa3BeICHUEM PacTBOPA, 3aBUCUMOCTb OT KORJIyKTOMETpHICCKOe (KOHCIIEKT),
pa3nuuHBIX GPakTOpoB. MoJsipHAs 3JIEKTPOIPOBOIHOCTh THTpOBaHHE. pedepar
mpu OecKOHEeYHOM pasBeneHud. 3akoH Komspayma.
DIEeKTPONPOBOAHOCTH HEBOJHBIX pacTBOPOB. CKOPOCTh Hoaroroska o reme
OKCIICpUMEHTA.
JIBHOKCHMS U ITOIBMYKHOCTH HOHOB. [10ABMKHOCTD 1
Pewmenue 3anau u3
TUApaTaIus (CoIbBATANS) HOHOB. 3a/1auHIKa
KonmykromeTpuueckoe TUTPOBAHUE U €T0
MPUMEHEHHE BIIPAKTHUKE.
12 [IpuMeHeHHe TeOPUH KomokBuym [1-6], 8, 9,
Jlebas- XroKKems 1t MMHCbMCHHBIC 11
pacueTra CpeaHero JOMAIIHHUEC 3aaHUA
HMOHHOTO (KOHCIIEKT),
kod¢ppuIIeHTa pedepar
aKTHBHOCTH (TIEpBOE,
BTOPOE€ U TPETHE
HPUOIIVDKSHNS).
Pemenne 3amaq u3
3aIaUYHUKA.
13 PaBHOBecHbIE 3JIEKTPOIHbIE npoIeccsl 7} Konnykromerpuyeckoe [TuchmenHbIe [1-6], 8, 9,
TEKTPOABHKYIIME CHJIbL. DJIEKTPOJ, 3JEKTPOIHBIM TUTPOBAHHE 1 Cro AOMAIITHHC 3a/aHH5 13
IPUMEHEHHE B (KOHCIIEKT)

noTeHnuan u  snekrpoaBmwkymas  cuwia  (DC)
JIEKTPOXUMHUYECKOHN Iemn. DNEeKTPOTHBIE TOTEHITHAIBL.
MexaHnu3M  BO3HUKHOBEHMs. YpaBHeHue HepHcra.
DNEeKTPOXUMUYCCKUN MOTECHITUAIL. CrannmapTHbie
AJIEKTPOIHBIC MTOTeHIIMANEI. Kitaccudukanus 31ekTpoJIoB.
CraHnmapTHBIH ~ BOIOPOMHBIN  dyiekTpoxd. M3mepeHwme
SJIEKTPOTHBIX MOTECHIINAJIOB. Konuentpanmonnsie
ralbBaHUYECKUE DJIEMEHThl. XUMHUYECKHE HUCTOYHUKU
TOKa.

MPaKTHKeE.
IloaroroBka mo Teme
SKCIEPUMEHTA.
Pemenue 3amad u3
3aJJAYHHKA.




14 PaBHOBecHbIE ITuceMeHHbIE [1-6],8,9
3JIEKTPOJHBIE TIPOLIECCHI JIOMAaILIHUE 3aJaHusI
U 3JIEKTPOABIKYILHE (KOHCHEKT)
CHIJIBI.
TepmoanHnamuka
TraJJbBaHHUYCCKOI'O
3JICMCHTA.
CBA3b  KOHCTAHTHI
pasHoBecus ¢ DJIC.
Iloaroroska o Teme
9KCIICPUMEHTA.
Pewenue 3anau u3
3aJa4YHUKa
15 TaabBaHnYeCKui 3JIEMEHT. XuMHUeCcKue u Konnoxsiym [1-6], 7, 8,
KOHILIEHTPAIIHOHHBIE rajibBaHUYECKHE 3JIEMEHTHI. [TCBMCHHRIC 9,15
JIOMAaILHUE 3a1aHus
OKHCIATEIBHO-BOCCTAHOBUTEIIHLHBIE OTCHIMAJIBI, (KOHCIIEKT)
SJICKTPOABI. HoHocenekTUBHEBIE QJICKTPOHIL. CTeKISIHHBIA
anektpon. IlpuMeHenne B OHWONOTHH, MEITUITHHE,
dapmaruu. [TOTCHIMOMETPUYECKUN METOJ] H3MEPEHHS
pH HOTCHHI/IOMGTPI/ILICCKOC TUTPOBAaHUC. 3HayeHHe PTUX
METOJIOB B (hapmareBTHIECKOI MpaKTHKE.
[MoTreHnmoMeTpUYecKoe  ONpeleNiecHe  CTaHAapTHOU
sHepruu ['m60ca peakunu 1 KOHCTaHTBl XUMHUYECKOTO
PpaBHOBECHS.
16 JlaBjieHue 1 cocTas KosutokBuym [1-6], 8, 10
Inmapa HaJg CMECbIO IIMCBbMCHHBIC
B3aNMMHO JOMAaIIHUEC 3aJaHHUs
HEPaCTBOPHUMBIX (KOHCTIEKT).

s)kuakocredt. [leperonka
C BOJISIHBIM I1apOM.
Pemenue 3anau u3
3aJjadyHUKa




17 HepaBHoBecHbIe 3JIEKTPOIHbIE npoieccebl. | 2 2 OxucuTenbHO- 3 [TuchmenHbIe 0 2 [1-6], 8, 9,
Onexktponus.  [lomsporpadus.  AmmepoMeTpudecKkoe BOCCTaHOBUTENbHBIE JIOMALIIHUE 3a/1aHus 11-14
3 @ 3 peakiun B (KOHCIIEKT)
TUTpoBaHue. 3akoHbl @apajes. OIEKTPOXUMHUYECKHE OpraHHueCKoH XFMHL
SKBUBAJICHTBHI. CkopocThb ANEKTPOXUMUYECKUX
npoueccoB. IIpakThueckoe NPUMEHEHUE SJIEKTPOJIN3A. Pemwenne 3ana4.
Honsporpaduueckuii KOJIM4ECTBEHHBIN aHaus. Pemenue sanat ns
o 3aJavHHKa
VpaBuenue MWnbkoBuua, I[eiipoBckoro — WnpkoBuua, A
Penpenca — lleBunka.

18 DJIEKTPOIIH3. AMIIEPOMETPHUUECKOE TUTPOBAHKE. 3AKOHBI | - 2 BossTaMiepoMeTpHs 3 pedepar 0 2 [1-6], 8, 9,
QDapazest. DIEKTPOXUMUYECKHE IKBHUBaJeHThI. CKOPOCTh Ha TBEP/IBIX HHEPTHBIX 12,19
3JIEKTPOXUMUYECKUX IIPOLIECCOB. SMEKTPOAX.

IIpakTHueckoe NpUMEHEHHE FIEKTPOIU3A. Bounbramnepomer-
PHUICCKOC TUTPOBAHUE
CHJIBHBIX, Cl1a0BIX
DJICKTPOJIUTOB.
Pemenue 3anau.
Iloaroroska noteme
OKCIICpUMEHTA.
Pemenne 3aJga4 us3
3ala4yHHUKa

Texymas padora cTyAeHTa 0 20

BTOPAS PYBEKHAS ATTECTAIIMS (KOMIBIOTEPHBIN TECT) 0 15
Hroro 18 36 54 70
6 cemecTp
AynuTopHbIE CamocrosiTenb TEEH”Z?TIZEOG:;H?; T
Homep HaumenoBanue TeM (BOIpoOCOB), 3QHATHS, YaChI Hast YILCH P i urepa
o Dopma KOHTPOIIS aTTeCTaluu Typa
HCOCIn N3y4aeMBbIX 110 JaHHOU JUCHUIIIINHE pa60Ta
1 1120 Conepxanue EIaC Mun Makc
1 @opmajibHAs KHHETHKA NPOCTBIX HeOOPaTHMbIX - 2 Merozp! 2 Komnoksmym, 0 2 [1-6],8,9
peaxkumi. ompe/eneHus IHCBMCHHbIC

[IpeameT XxuMUYECKON KHHETUKHU.

CKOpPOCTH, KOHCTaHTHI
CKOpOCTH, MOPSIKA
peakuuu, SHEPrus
aKTHBALIHH.

Pemenue 3agay.

JOMAIITHHE 3a1aHus
pedepar




dopMaibHasi KHHETHKA HPOCTBIX HeOOpaTUMBIX
peakuuii. IIpenmer XUMHYECKOU KHHETHUKH.
Kunernueckne ypaBHCHHS HEOOPAaTUMBIX  PEaKIIHiA
HYyJIEBOTO, TIEPBOTO, BTOPOTO, TPETHETO TOPSIKOB.
Ompenenenue mopsaka peakiuid. OCHOBHBIC TTOHSATHS
XUMUYECKON KUHETHKU. VICTUHHAS U CpeHsss CKOPOCTh
XUMHYECKOW  peakIiy, CKOPOCTh II0 OTIEIHHOMY

Kunernueckas
KiaccuuKaIus
peakuui o uX NOPSIKY.
Peakmuu cesmo N-ro
HopsIKa

WurterpanbHbie METOIBI
pacuera nopsaka

Konnoksuym,
IIICEMEHHEIE
JOMaNIHNE 3aJaHus

pedepat

[1-6], 8,9,
16

peareHty.  @axkTopbl, BIHAIOIIME HAa  CKOPOCTb PCAKILIH.
XUMHUUYECKON peakuuu. MoJIEKYJSIPHOCTh 3JIEMEHTAPHOMN
XUMHUYECKOH PEaKIMH.
CaMOCTOATENBHOE [TuchMeHHbIE [1-6]. 8,9,
PCUHICHUC CJIOKHBIX JIOMaIIHUEC 3aJaHusA 16
KUHETUYECKUX (xoHcm.)
YpPaBHEHHH.
Pemenne 3aja4y I10
OINPCACICHUIO KOHCTAHT
CKOPOCTEH CII0KHBIX
peakuui.
MouiekyasipHasi KHHeTHKA. Teopuss 53JI€MEHTapHOTO BpemenHoit u IlucbMeHHbIe [1-6], 8, 9,
akra peakuuu. Teopus aKkTUBHBIX COYJIApeHUH U KOHLICHTPALHOHHBIH JIOMAIIHHE 3a/1aHHs 16
MEPEXOJHOTO0 COCTOsIHUA. KuHeTuueckue KpuUBBIE U NOpAAOK peaKluy. (xoHcr.)
KHHETHYECKHE  ypaBHEHMsA. [IOpSAIOK  XMMHYECKOM Pewenne sazad no
peakuuu. OOmMM M YACTHBIA MOPAMOK. 3aBHCHMOCTE OMPEACICHUIO MOpsiaka
CKOpPOCTH pE€akIMH OT TeMIepaTrypbl. YpaBHEHHE DCAKILIH KHHCETHACCKH
Appenuyca. DKCIEPUMEHTAIBHOE OomnpeecHHE CHHOMCHBIN PEALLHL.
CKOPOCTH XUMHUYECKOW peaknuu (rpaguaecKuii u
AHATMTUYIECKUI METOBI).
W3yuenne KUHETHKU Komnoxsuym, [1-6], 9,
ITMCbMCHHBIC 18, 19

(DU3UKO-XUMHUIECKUMHA
METOJIaMH.

Pemenue 3amay 1o
OTIPEIEIICHUIO SHEPTUH
AKTHBAIMH, B YPAaBHEHUHT
Appennyca.

JIOMAIITHUE
3aIaHMS,

pedepar




6 Cil0kHBIEe  peaknuH: o00paTuMbie (IBYCTOPOHHHE), 2 | Pacuer KOHCTaHT Konoxsuywm, 3 [1-6]. 9,
KOHKypHUpyomue (mapajuieibHbIe), TOCIeA0BaTeIbHEIC, CKOpOCTeii B MHCHMEHHbIE 16
CONPSKEHHBIE (H.A. unos). IIpespamenus 3aBHCHMOCTH OT AoMallHne
JIEKAPCTBEHHOI'O  BELECTBA B  OpraHW3Me  Kak TCMIIEPaTyphl, sananmd,

COBOKYITHOCTb HOC/IEI0BaTENbHBIX HPOLIECCOB; Boinonnenne n pegepar
KOHCTAHTAa BCAaCBIBAHMS M KOHCTAHTa AIMMHHAIHH. odopmenne

Hernnsle peakmmm (M. bomenmreitn, H.H. Cemenos). rpaduiecKux

OTtnenpHBIE CTagNM LEMHOW peaknnn. HepazBeTBieHHbBIE MATCPHAIIOB.

U pa3BETBJICHHBIC IICMHBIC peakmuu. DOTOXUMHUECKHE

peakiuu. 3ak0H (POTOXUMHUYECKON 3KBUBAJICHTHOCTH

OWHIITEHHA.

7 2 | BbIOOp KaTaIUTHYECKHX [TnchMeHHbIE 2 [1-6]. 9,
peakuii TOMOT€HHOTO U JOMAIITHHE 3a1aHus 16, 18, 19
TETEPOTCHHOTO (xoHcr.), pedepat
xapakrepa. B koHcniekTe
pacnumcaTtb X MEXaHU3M
U NIPEACTAaBUTh KPUBBIE
MOTEHUHUAIIbHON
SHEPIHUu.

8 KuneTnka u Karajau3 peakuuii B pactBopax. [ OMOreHHbIit 2 | Cxembl H3MCHEHHS ITuchMeHHbIE 2 [1-6], 16
U TETePOreHHbIM Karaln3. MeXaHHW3M KaTaIuTUYECKUX KOHLICHTPALMK PaCTBOPA JIOMAIHUE 3a/1aHus
peakumii (A.A. bamangun, H.M. KobGoszes). Dueprus TIpy pacTBOPCHH B HEM (xoHer.), pepepar
AKTHBALMKM  KaTaIMTHYECKUX  peakiui. KucmorHo- TBEPJOTO BEMIECTBA.

OCHOBHOM KaTanu3. MeTauIOKOMIIJIEKCHBIN KaTaJln3.

o Pewmenue 3anay.
depMeHTaTUBHBIN KaTaian3. TOpPMOXXKEHHE XUMHYECKUX
peaxiuii. MexaHu3M JefcTBHS HHTHOUTOPOB.

9 2 OKUCIUTENBHO- KomtoksuyM, 2 [1-6], 11,
BOCCTAHOBHTEJIbHbIE TIHCHMEHHBIC 16
peaKL[I/II/I B JOMalIHUEC
OpraHU4eCKON XUMMH. SA[AHHA.

Pemenue 3anay.
Texymas padora cTyAeHTa 20
15
IEPBASI PYBEJKHASI ATTECTAIIMSI (KOMITBIOTEPHBIN TECT)
10 2 2 Merton Pebunpepa aus Konnoksuym, 2 [1-6], 16,
Pedepar. 18,19

HU3MEPEHUs
MTOBEPXHOCTHOTO

HATSDKEHUS KUIKOCTEH U
[MOBEPXHOCTHOM SHEPTUU




TBEPABIX TEJl.
Kanmunnsprocts. Ponb
KaIWIISIPHBIX SIBIICHUH B

OHOIOIMYCCKIX
CHUCTEMAX. BBIIIOJIHCHUC
rpaduka.

11 AJre3us u Koresus. IIHchMeHHBIE [1-6], 16
CMauynBaHue 1 JIOMaIlIHIE
pactekanue. OCHOBHBIC 3ananus
METOBI H3MEPEHHS (KOHCIL.)

[OBEPXHOCTHOTO pedepar
HaTAXKCHUA )KUAKOCTEU U

IIOBEPXHOCTHOH 3HEPIUU

TBEPABIX TEll.

12 YCTOHYHBOCTh W KOATYJISIUA KOJJIOHIHBIX CHCTEM. Monekynspuas Komoksuywm, [1-6], 11,
KuneTnueckass ¥ TEpMOAMHAMUYECKAS YCTOHYMBOCTH azicopOLyst u3 Pedepar. 16
KOJUIOMJHBIX CHCTeM. Mullemia, CTPOSHUE MHUIICIIIBI PacTBOpOB, ypaBHCHUC
307, 3apsAq M OJNIEKTPOKUHETHYECKUH  MOTEHIIMAI H30TCPMBL 5

-~ MOHOMOJICKYJIAPHOU
KOJUIOUJHOW YACTHIBL. BIMsSHHE DICKTPOJIUTOB Ha

N ancop6rmm (JIarrMIopa),

JNIEKTPOKUHETHYCCKUIA TOTCHITUAIL. NI S —
ONEKTPOKUHETHUECKUE SIBIICHUSL. Onexrpodopes.
OnekTpodopeTHUeCKUe  METOABI  HCCICTOBAHUSA B Pelmenue 3a1ad.
dapmaruu. Koarymsanus u ¢GakTopbl, € BBI3BIBAIOIIHE.
MennenHast ¥ ObIcTpas Koaryisius. [lopor koaryJssuu,
ero onpenenenue. [Ipasuno ynsue-I'apau.

13 DIEKTPOKANMIIIAPHEIE, Konnoxsuywm, [1-6], 11,
SJIEKTPOKMHETUYECCKUE NHACbMCHHBIC 18
spreHus. [Ipodiema JOMAIIHUe
a0COJTFOTHBIX 3aaHus
MOTEHIINAJIOB. pedepar

Pemenue 3anau.




14 BoicokomoJiekyisipHbie  coenuHenusi (BMC) u ux 2 2 Dnexrpodopes u 2 THcEMeHHBIE 0 2 [1-6]

pacTBOpbl. MOoJeKyJsIpHbIE  KOJUIOUIHBIE CUCTEMBI. 3JIEKTPOOCMOC B floMarHue
Habyxanne u pactBopenne BMC. JluoTpomHble psiabl MUKPOICTCPOTCHHbIX 3ajaHus
noHOB. Bsskocts pactBopoB BMC. Metonbl nzmepenus cHCTeMax. 3HaueHHe (koHcr.)
Bsi3kocTH pactBopoB BMC. Ompenenenue MONSpHOIL A3eTa-lI0TCHIAIA. pedepar

MaccChbI IMoJimMepa BUCKO3UMCTPUICCKUM METOAOM.

[ToMMepHBIE  HEDJIEKTPONMTEL M MOJU3JIEKTPOIHTEL Pemenne sanad.

[NonnaMboauTHL..

15 - 2 Koarysinust 1uopo6HbIX 2 Konmnoksuym, 2 2 [1-6]
30J1€H JNIEKTPOIIUTAMH. THCHMEHHBIC
Bnmsane temmeparypbl AOMallHKe
U TIIyOOKOTO JHajin3a. 3aaHus
Pemenue 3anay. pedepar

16 PasHble KJIaCChl IHCHEPCHBIX CHCTEM. A2po30au W HX 2 2 | ArperatHbie, (GasoBble, 2 | Komnoxsuym, 2 3 [1-6], 8,

ceoiictBa. IlodyuyeHue, MOJICKYJISIPHO-KHHETHUECKHE dusnyeckue cocTosHMSA TAChMEHHbIE 12,11,16
cBoiictBa. llpumenenuwe asposoneii B  (apmarum. HOJIUMEPOB. AoMaIIHHE

Ilopowxu u ux cpoiictBa. Ilpumenenue B dapmanuu. Penaxcanuonmpie SajaHmi

Cycnensuu v ux cBoiictBa. [lomyuenue. Y cTOHUMBOCTD U [POLECCHL B MOIMMEPAX.

onpeaessiomue ee haxTopsl. [lenvt. [lacmol. Imynvcuu n llonsrue o

ux cBoiictra. Koanecuenmus. [Ipumenenne cycrnensuit u MCEXAHOXMMHIH

AMYJIBCHIA B (hapMariuH. TIOTHMEPOB.

17 - 2 [TAB B BOJHBIX 2 ITuchMEHHBIE 2 2 [1-6], 8,
pactBopax. Biusinue JOMAIIHHE 16,18
koHneHTpauuu [TAB Ha 3aaHus
CTPOEHHE MUIIEILI. (xoHcIL.)

YKunxokpucraainieckue pedepar

cucteMbl. KoHCIIEKT.

Texymas padora cTyAeHTa 0 20

BTOPASI PYBEJKHASI ATTECTALIMSI (KOMITBIOTEPHBIN TECT) 0 15

Hroro: 18 36 36 0 70
*[pumeuanus

— Bce Bunbl yueOHo paboThl MOTYT IPOBOANUTHCS AUCTAHIMOHHO HA OCHOBAHUH JIOKAIBHBIX HOPMAaTHUBHBIX aKTOB.

— B nensax peanuzanyy MHIAWBUAYATBHOTO MOAXO0AA K 00YyYEHHIO CTYAEHTOB, OCYLIECTBISIONINX YYeOHBIH Mpolecc M0 MHANBHAYaIbHOW TPaeKTOPHH B PaMKax
MHIUBUIYaIbHOTO PabOYero IlaHa, U3y4eHHE AaHHON MUCLUIUIMHBI MOKET OCYIIECTBIITHCS Uepe3 MHIAMBHUIYaJIbHBIE KOHCYJIbTAllMM IPETOAABATENs O4HO, B 4aChl
KOHCYJIbTalluH, 10 3JIEKTPOHHOW MOoYTe, a TakkKe ¢ UCMoib3oBaHueM Webex, muaTgopMbl TUCTaHIIMOHHOTO 00y4eHust Moodle, nu4HbIi KaOUHET CTyJeHTa Ha calTe
COI'Y, mpyrux snementoB JUOC COI'Y.




ITo o6pazoBarensHoii mporpamme 33.05.01 DAPMALIMA npenycmotpeno, B coorBetcTBU ¢ @I'OC 1 nokanbHbIME HOpMaTUBHBIMU akTamMu COI'Y,
IPOBE/ICHUE YUCOHBIX 3aHATHH CIIEAYIOIINX BUIOB:

v

v

AN

AN

v

JICKIMH (3aHSTHS JICKIIMOHHOTO THUIIA) — MPETyCMaTPHUBAOIINE TPEUMYIIIECTBEHHYO Miepeauy yueOHOM HHPOpMAIIUY PEToaaBaTeieM
00y4aromuMcsi, B TOM YHCJIE C UCTIOJIb30BaHHEM MYJIbTUMEIUMHBIX CPEACTB Nepeaaun nHpopmarumy;

MPAaKTUYECKHE 3aHATH (B TOM YHCIIE CEMHHAPCKHE), C UCTIOIb30BAHUEM HHTEPAKTUBHBIX (popM 00yUeHHs, TPYIIOBBIX JUCKYCCHM, AETOBBIX
" POJICBBIX UI'P, TPCHUHI'OB, aHAJIN30B CI/ITyaHI/Iﬁ 1 UMUTAIIUOHHBIX MO)ICJ'Ief/'I, KeﬁC-MeTOIIOB, MCTOHOB I'PYIITIOBOI'O BBIMTOJTHCHUA 3aH$[TI/II71,
METOJMKH «CTaHAaPTH30BAHHBIN MAIIUEHT», CHMYJISIIUOHHBIX TEXHOJIOTUH H T.II.;

na0opaTOpHBIC U JIA0OPATOPHO-NIPAKTUICCKHUE 3aHSATHSI, BKIIOYAIOINIUE B CBOC COJICPIKAHHE OCBOCHHE HEOOXOIMMBIX HaBBIKOB, YMEHUH 1
KOMHCTCHHI/If/'I, B BUJI€ BBIIIOJIHCHUSA J'Ia60paTOpHI)IX H MPAKTUYCCKUX 3aZIaHI/II\/JI, B TOM YHUCJIC C UCITIOJIB30BAHNEM MHTCPAKTUBHBIX (bOpM
00y4eHHS, TPYIIOBBIX JUCKYCCHIA, JICJIOBBIX M POJICBBIX UTP, TPDCHUHTOB, AaHAIIM30B CUTYallMii 1 HIMUTAIIMOHHBIX MOJICIICH, KeliC-METO/IOB,
MCTOOOB I'PYHITIOBOI'O BBIMTOJIHCHUA 3aH5[TPII>i, MCTOAUKU ((CTaHI[apTI/I?;OBaHHI)Iﬁ ManucHT», CUMYJIIIUOHHBIX TEXHOJIOTUH U T.O.,

3aHATHS 10 (PU3HYECKON KYIBTYPE;

BBITTOJIHEHUE KYPCOBBIX pabOT M0 HEKOTOPHIM JUCIUIUTHHAM CIICIIUAIEHOCTH, B COOTBETCTBUH C YUEOHBIM IIJIAHOM, KYPCOBBIE paOOTHI
MPEJCTABISIOT COOO0# 3a/laHKsI HANIPaBJICHHBIC HA OCBOCHUE 3HAHUM, MPAKTHYECKUX HABBIKOB M YMCHHU TI0 OTACIBHBIM TUCITUILTHHAM U
obiactsM Oymymiel nmpodeccHoHAIBHOMN IeITeTbHOCTH;

[IPeyCMOTPEHBI MHIMBUYaJIbHBIE U TPYIIIIOBbIE KOHCYJIbTALIMU, OTPAOOTKU MPOMYIEHHBIX 3aHATHH U Ipyrue GopMbl BHEAY TUTOPHOM
paboThI B COOTBETCTBUU C JIOKAJIbHBIMH HOPMATUBHBIMU aKTAMH YHHBEPCHUTETA, TUTAHAMH U Tpadukamu padoThl Kadenp;

pa3IMYHbBIC BHBI IPAKTUK, B COOTBETCTBHH C YICOHBIM TUIAHOM, KOTOPBIE IPOBOATCS Ha 0a3zax (papMareBTHYeCKUX OpraHU3alni, alTeUHbIX
1 1e4eOHO-IpoPPHUIAKTHUECKUX YUPEKACHUH, OPTaHU3YIOTCS B BUJIE MOJIEBBIX BHIXOOB U BHIC3/I0B;

caMoCTosITeNIbHAs paboTa 00yYaroIIUXCsl, B TOM YHCJIE C HCMOIB30BAaHUEM BO3MOXKHOCTEH IMOpTaa JUCTAHIIMOHHOTO 00yYeHUS;

KypCbl IO BEIOOPY CTY/AE€HTOB, COCTABJIEHBI HA OCHOBE PE3yJIbTaTOB HAYYHBIX MCCIEA0BaHUM, MPOBOAUMBIX coTpyaHukamu COI'Y, B Tom
YHCIIe ¢ YIYETOM PETHOHAIBHBIX 0COOCHHOCTEH PO EeCCHOHATBHOM I TEITFHOCTH BBITYCKHUKOB M IOTPEOHOCTEH paboTomaTernei;
APYTruc BUbI 3aHATUH C y4ueTOM CHGHI/Iq)I/IKI/I PA3INYIHBIX JUCHUIIIINH.

[Ipu opranuzanuy 3aHATUN U HATIOJHEHUU UX COJEPKAHUEM HCIOJIB3YIOTCS MOCIEAHUE JOCTUKEHHS B 00JIaCTH TYMaHUTAPHBIX, €CTECTBEHHBIX,
00I11€CTBEHHBIX, METMKO-OMOIOIMYECKUX, MEUIIMHCKUX U (hapMalieBTHUECKUX HayK. O0s3aTenbHO ABIsSETCS OpUEHTALUS HA COBPEMEHHYIO
KIaccuukanuio 00JIe3HEH 1 COBPEMEHHYI0 HOMEHKIIATYPY JIEKAPCTBEHHBIX MPETMapaToB, JIEKAPCTBEHHBIX (DOPM, aKTHBHBIX CYyOCTaHIINHA 1
BCIIOMOTaTeNbHBIX BELIECTB, I3MEHEHUSI B HOPMAaTUBHO-TIPABOBOM PEryJIMPOBAHUH 0OpallleHUs JICKapCTBEHHBIX CPEJCTB U (hapMalleBTUYECKON
JEATECIBHOCTH.



5.2. PacnpeniejieHHe TPY10eMKOCTH AUCHUILIMHBI U BH/I0B Y4eOHOii padoThl 110 ceMecTpaMm:

Bun yae6HOit paboThI TpynoemkocTh TpynoemkocTs o cemectpam (AY)
00beM B | 00beM B
3a9€THBIX aKaJIEMUYIECKUX 3 4 5
eIMHHIIAX gacax (AY)
(3E)

AynuropHas paboTa, B TOM YHCIe 3 108 108 108
Jlexmmn (JT) 1 36 18 18
Jlaboparopusie npaktukymsl (JIIT) 2,5 90 36 36
[Ipaktuueckue 3anstus (113)

Kimandeckne mpakTHYECKUE 3aHATHUS

(KII3)

Cemunapsi (C)

CamocrositensHas pabota crynenta (CPC) | 2 72 54 36

[IpomeskyTOodHAsT aTTECTAITHS 18
3a4ueT/3K3aMeH (YKazambv 6uo) 0,5 18 9K3.

HUTOI'O 6 216

5.3. Pa3neipl AMCIUIIMHBI, BUAbI Y4eOHOH padoThl U (OPMBbI TEKYIIET0 KOHTPOJIS:

n/ | Ne | HaumeHoBaHue pasaena Buner yuebHoi pabotsr (B AY) O1neHOYHbIE CpeACTBa
Ne | ceM | mMCIMIIIIMHEI JI JIIT | TI3 | KII3 | C | CPC | Bceero

ecT

pa

i\ Paznen 1. «Ilpenmer u 2 |6 6 14 cobeceoBanue o
3HaYCHHE PU3UIECKON U CUTYAI[MOHHBIM 3ajiadyam,
KOJJTOUIHOMN XMMHHU. TECTUPOBAHUE
Kpatkas MMMCHEMEHHOE 74
XapaKTEPUCTHKA Ta30BY. KOMITBIOTEPHOE,

Pasnen 2. «Hynesoii u WHAWBUAYAIbHbBIC
TIePBBIN 3aKOHBI 3amanus, pedepar
TEPMOAMHAMUKHI

a\ Paznen 3. 4 |6 8 18 cobecenoBaHKe j3(0)
«Tepmoxumust» Paznen CUTYAIlMOHHBIM 3a/iadyam,
4. «Bropoii u Tperuit TECTUPOBAHUE
3aKOHBI MMMCHEMEHHOE )74
TEPMOJIMHAMUKH. KOMITBIOTEPHOE,
OHTpomus. VH/IMBH]Ty aJIbHBIC
TepMoanHaMHUIECKHE 3aaHM, pedepar,
MOTEHIIHAIIBDY caMOCTOsATEIbHAS paboTa

a\ Paznen 5. 2 |6 6 14 cobeceoBaHme 1o
«TepMonuHaMIIECKHE CUTYAIlMOHHBIM 3a/iadam,
noreHnyans Pasmen 6. TECTUPOBAHHE
«TepmoanHaMuka MMHCHbMEHHOE J5R1011
XUMHAYECKOTO KOMITBIOTEPHOE, THITOBBIC
paBHOBECHS» pacyeThl, KOJUIOKBHYM,

\ Paznen 7. 4 |6 8 18 cobeceoBaHme o
«TepMmoamHaMIKa CUTYAIlMOHHBIM 3a/iadyam,
(ha30BEIX paBHOBECHIA. TECTUPOBaHUE
OIHOKOMIIOHEHTHBIE MMUCHbMEHHOE WA
cucTeMbl» Pasnen 8. KOMITBIOTEPHOE, THITOBBIC
«PacTBOpbI pacueTsl
HEDJICKTPOJUTOB)

\ Paznen 9. 2 |6 6 14 cobecenoBanme o
«/IByXKOMIIOHEHTHBIE CHUTYAIIMOHHBIM 3aJiadyam,




cuctembl. PaBHOBecHus T
— T, X— T, X —XK, K—
m». Paznen 10.
«Cucremsl ¢

TECTUPOBaHUE
MUCBMEHHOE WA
KOMIIBIOTEPHOE, TUTIOBBIC
pacyeTsl

HEOTPAaHUYEHHOUN
B3auMMHOM
PacTBOPUMOCTEIO
JETYUYUX )KUIKOCTEH.
PaBHoBecus x —ii.
3aKOHBI

M.N. KonoBanosay.

6 Paznmen 11. «Tperuit 14 cobeceoBanue o
KOMIIOHEHT B CHCTEME CUTYaIlMOHHBIM 3aiadam,
U3 IBYX B3aUMHO TECTUPOBAHHE
HEPACTBOPUMBIX MMHCHMEHHOE J5R1011
JKHIKOCTEHR. 3aKOH KOMITBIOTEPHOE, THITOBBIC
pacrpenencHusl. pacueThl
OkcTpakuusy. Paznen
12. «Cna0Oble
AJIICKTPOJIUTED

7 Pasnen 13. «CunbHble 14 cobecenoBaHKe j3(0)
3JIEKTPOJIUTHIY. CUTYAI[MOHHBIM 3ajiadyam,
Paznen 14. TECTUPOBAHUE
«DneKTpuyecKas MMUCHEMEHHOE WA
MIPOBOJAUMOCTD KOMITBIOTEPHOE, THITOBBIC
PacTBOPOBY» pacueTsl,

WHINBH]Ty aITbHBIC
3amaHus, pedepar

8 Paznen 15. 18 cobeceqoBaHme 1o
«PaBHOBECHBIE CUTYAIlMOHHBIM 3a/iadam,
3JIEKTPOIHBIE TIPOIECCHI TeCTHPOBaHUE
U 3JIEKTPOJBUIKYIIIHE MMUCHLMEHHOE WA
cunsl». Pa3gen 16. KOMITBIOTEPHOE, THITOBBIC
«HepaBHOBeCHBIE pacuersl,
3JIEKTPOTHBIC WHIMBHTy AJIbHBIC
MIPOLECCHI. DIEKTPOIIN3. 3aJaHus, pedepar,
[omsporpadus. KOHTpOJIbHAs paboTa
AMIEpoMeTpHIECKOe
TUTPOBAHHE»

9 Paznen 17. 14 cobecemoBanue o
«DopMasbHas U CUTYaIlMOHHBIM 3a7iadam,
MOJICKYJISIpHAS TECTUPOBAHHE
KuHeTHKay. Paznen 18. MMUCHEMEHHOE HIIN
«OO01IKeE MMOJIOKEHHS U KOMITBIOTEPHOE, TUITOBBIC
3aKOHOMEPHOCTH pacueThl,

KaTajIn3ay VH/IMBH]Ty aJTbHBIC
3amanus, pedepar

10 Paznen 19. 14 cobecenoBaHue 5(0)
«IToBepxHOCTHOE CUTYAIlMOHHBIM 3a/iadyam,
HaTSHKEHHE TECTUPOBaHHE
JKHAIKOCTEN. MMMCHEMEHHOE HAIIN
Pasgen 20. KOMITBIOTEPHOE, TUIIOBBIC
«Ancopoumsn pacyeTsl,

WHJIUBUIYaJIbHbIE




3a/1aHus, pedepar,
camocTosTeabHast padoTa

11 |5 Paznen 21. «IIpupona u 4 |4 6 14 cobecenoBaHme o
KJIACCU(UKAITUSL CUTYAIlMOHHBIM 3a/iadyam,
JIUCTIEPCHBIX CUCTEMY TECTUPOBAHUE
Paznen 22. MMMCHEMEHHOE HAIN
«MounekynspHo- KOMITBIOTEPHOE, THITOBBIC
KHHETHYECKUE U pacueTsl,

PEOJIOTHYECKHE HHAMBHIyaJIbHBIC
CBOMCTBA KOJTOUAHBIX 3amanus, pedepar
CHCTEM»

12 |5 Paznen 23. 2 |4 6 12 cobecenoBanme o
«OnTHuecKkue cBOMCTBA CUTYAIlMOHHBIM 3a/iadyam,
JUCIIEPCHBIX CHCTEM. TECTUPOBAHUE
Paznen 24. MMHUCHMEHHOE HAIIN
«DNEKTPUIECKUN 3apsi KOMITBIOTEPHOE, THIIOBBIC
KOJIOMIHBIX YaCTHII. pacueTsl,
ONEKTPOKUHETUICCKUC WHIMBHy AJIbHBIC
SBIIEHUS 3ajaHus, pedepar

13 |5 Pasznen 25. «Meronsl 4 |14 6 14 cobecemoBanue o
[TOJTyYEHHUS U OUHCTKU CHUTYAI[MOHHBIM 3a1adyam,
KOJTOMTHEIX TECTUPOBAHUE
PacTBOPOB» MMHCHMEHHOE J5R1071
KOH/IEHCAIIHOHHEIE KOMITBIOTEPHOE, TUIOBBIC
METO/IbI TTOJTYYCHHSI pacueTsl,

KOJJTIOUIHBIX CHCTEM, VH/IMBH]Ty aJTbHBIC
MOJyYCHUE 3ajganus, pedepar
KOJTOMIHBIX CHCTEM

METOIaMHU

JUCTIEPTUPOBAHUSI.

Paznen 26.

«Y CTONYHBOCTD U

KOaryJIsiius

KOJTIOMIHBIX CHCTEMY

14 | 6 Pasznen 27. «OtnensHbIE 2 |4 6 12 cobecemoBanue o
KJIACCHI KOJUTOMIHEIX CHUTYAI[MOHHBIM 3a1adyam,
CHCTEM. TECTUPOBAHUE
Paznen 28. «Ilonyuenue MHCHMEHHOE J5R1011
u coiictea BMB» KOMIIBIOTEPHOE, THUIIOBbHIC

pacueThl,
VH/IMBH]Ty aJIbHBIC
3a/1aHus, pedepar,
KOHTpOJIbHAs paboTa
HUTOI'O 36 | 72 90 198 (18 4acoB KOHTPOJIb)
5.4. PacnipenesieHne JEKIUIi 0 ceMeCTpaM:
n/Ne | HanMmeHoBaHue TeM JIEKIUN O6neMm B AU
Cemectp Cemectp
4 5
1 Jlexmus 1. «[Ipenver wm 3HaueHwe (HU3UYECKOW W KOJUIOMAHOH XUMUHU. 2
Kpartkas xapakrepuctuka Tra3oB». «HyneBoi W mepBblii  3aKOHBI
TEPMOTUHAMHUKHUY
2 Jlexmms 2. « TepMoxumusy. «BTOpoit U TpETHil 3aKOHBI TEPMOTUHAMUKH. 2




3HTpOHI/I$I. TCpMOI[I/IHaMI/I‘{eCKI/IC IIOTCHIIMATIbD)

3 Jlekmus 3.  «TepmoamHamMuyeckue mMOTeHHHANBD. «TepMoauHaMuKa 2
XUMHYECKOTO PAaBHOBECHS»
4 Jlexmus 4. «TepmonuHamuka (a3oBeIX paBHOBecHH. OTHOKOMIIOHCHTHBIC 2
CUCTEMEI». «PacTBOPHI HEINEKTPOIUTOBY
5 Jlexmms 5. «/IByXKOMITOHCHTHBIE CHCTEMBI. PaBHOBECHS T — T, K — T, K — 2
K, K — m». «CHCTEMBI ¢ HEOTPAHUYCHHON B3aUMHOM PACTBOPHUMOCTHIO
TeTy4dux xuakocteil. PasaoBecus sx —i1. 3akonsr M. M. KonoBanosay
6 Jlexuus 6. « TpeTuii KOMIOHEHT B CUCTEME U3 ABYX B3aUMHO 2
HEPaCTBOPUMBIX KUAKOCTEH. 3aKOH pacupeeneHus. DKCTPAKIIUD).
«Crabble 37K TPOIUTHDY
7 Jlextms 7. « CHITBHBIE DIIEKTPOHTED). « DJIEKTPUIECKas ITPOBOIUMOCTD 2
PacTBOPOB»
8 Jlexmus 8. «PaBHOBECHBIE ANEKTPOHBIC MPOLIECCHI U SICKTPOABIIKYIIINE 2
CHITBI».
9 Jleximus 9. «HepaBHOBeCcHBIE JIEKTPOIHBIE MPOIECCHL.  DJIEKTPOJIH3. 2
ITonsiporpadusi. AMIIEpOMETPUIECKOE THTPOBAHHUEY
10 Jlextms 10. «®DopmanbHass ©W MOJICKYJsIpHas KuWHETHKa». «OOrue 2
MOJIOKEHUS ¥ 3aKOHOMEPHOCTH KaTaIn3ay
11 Jlexmms 11. «IloBepXHOCTHOE HATSHKEHHE KUIAKOCTEH. «AICOPOITHsDY 2
12 Jlextms 12. «IIpupona u kiaaccupuKamnus TUCTIEPCHBIX CHCTEM. 2
«MonekyIsIpHO-KHHETHIECKHE H PEOJIOTHYECKUE CBONCTBA KOJUTOUTHBIX
CUCTEM»
13 Jlexuus 13. «OnTruveckre cBOMCTBA TUCTIEPCHBIX CUCTEM. 2
14 Jlexuus 14, «DIEKTPUICCKII 3apsn KOJUTOWTHBIX YaCTHII. 2
DNEKTPOKUHETHUCCKHUE SIBIICHUS.
15 Jlexuus 15. «MeToabl MOTYYCHUSI H OYMCTKU KOJUTOUIHBIX PACTBOPOBY 2
16 Jlexrus 16. «Y CTOWYMBOCTD M KOATYJISALUS KOJUIOUIHBIX CUCTEM» 2
17 Jlexnus 17. «OtnenpHble KJIACChl KOJUIOUIHBIX CUCTEMY. 2
18 Jlexuus 18. «Ilomydenue u cpoiictea BMB». 2
UTOI'O —364ac. (AY) 18 18




5.4. Pacnpenesenne 1a60paTOPHBIX NPAKTHKYMOB 110 cCeMeCTPaM:

/Ne

HaunmenoBanue 1a00paToOpHBIX TPAKTHKYMOB

O0bem B AU

Cemectp
4

Cemectp
5

JlaGopatopHas pabota Ne 1. OnpeneneHrue MOJISIPHOM MAcChl BEIIECTRA,
M3MEpPEeHHEM ero 00beMa B ra3000pa3HOM COCTOSHUU.
Teopernueckas 4acTh: MOJIEKyIIpHO-KHHETHYECKAsT TEOPHSI arperaTHbIX

VYpasueHnune Ban-nep-Baansca. ['a3oBeie cmecu. 3akoH JlanbToHa.
XapakTepucTHKa >XKUIKOTO U TBEPAOro coctossHus. Pemenue 3amau. Tect-
KOHTPOJIb.

COCTOSIHUM BEIIICCTBA. OCHOBHBIE 3aKOHEI HcalbHBIX Ta30B. PealbHbIC Ta3bl.

JlaGopaTopnas padota Ne 2. OnpeserieHne TEIIOTH PaCTBOPESHHUSICOIH.
Omnpenenenue TEMIOTH 00pa30BaHUs KPUCTAJUIOTHAPATA.

Teopernueckas yacts: [lepBoe Hawano TepmoauHamuky. HyneBoit 3akoH
TepMoarHaMUKH. TernoeMKkocTh BemecTB. PaboTa pacmmpenus ra3a npu
PAa3IIMYHBIX TEPMOANHAMUYCCKUX MIpOoIECCax. Pacuet u3menenus
BHYTpEHHEW DJHEpPruu, TEIIOThl W PadOTEl B  pa3iHMYHBIX
TEPMOJIMHAMHUYECKHX npoueccax. Pemienue 3anad. TecT-KOHTPOIIb.

JlabopatopHas pabota Ne 3. OnpeaeneHue TEIUIOTH HEUTpaTU3allUH.
Teopernueckas yacth: OCHOBHEIE MTOHITHS TEPMOIMHAMUKH, 3aK0H [ ecca.
3axon Kupxroda. PacueTs! TEMIOTH peakiiuy MpH pa3IHIHbIX
TeMIiepaTypax. Bropoe u TpeThe HauaIo TEPMOTUHAMUKH.
TepMmoanHaMuueckue noTeHMansl. Pemmenue 3aga4. TecT-KOHTPOIIb.

JlaboparopHast pabota Ne 4. OnpeneneHne MOISAPHOI Macchl paCTBOPEHHOTO
BEILIECTBA U CTEIICHH 3JIEKTPOIUTUUECKON ANCCOLMALIUY 10 TEMIIEPAType
3aMep3aHus pacTBopa (KPHOCKOTIHS).

Teoperunueckas yacTh: TepMOoIUHAMUKA pa30aBICHHBIX PACTBOPOB.
B3anMocBA3p MEXIy KOJUIMTaTUBHBIMHA CBOWCTBAMU: OTHOCHTEIBHBIM
MOHIKEHUEM JIaBJICHU [1apa, HOHW)KEHHEM TeMIIepaTyphl 3aMep3aHus
PacTBOPUTEIS, TOBBILIEHUEM TEMIIEPATyPhl KUIIEHUS PACTBOPUTEINS U
OCMOTHYECKUM JaBJICHHEM pa30aBICHHBIX PACTBOPOB HENETYUHX
HERJIEKTpOoIUTOB. Pemenne 3agad. TecT-KOHTpOIIb.

JlabopatopHas pabota Ne 5. TepMmuueckuii aHanu3 cucTeMbl HapTaIUMH —
(dheHoOM.

TeopeTuueckas yactb: TepMoanHaMUKa XUMUYECKOTO PABHOBECHA.
TepMoauHaMHUUECKUE YCIOBUS JOCTHKEHUS U COCTOSHUS XUMHUYECKOTO
paBHOBeCHUs. YPaBHEHUS U30TEPMbI XUMUYECKON peakuu. Y paBHEHUA
n300apbl M H30XOPBI XUMUYECKON peaknnu. PacueT KOHCTaHTHI
XUMHYECKOTO PABHOBECHS C MMOMOIIIBIO TAOJIUI] TEPMOTMHAMUYCCKUX
Benu4uH. Pemmenue 3anad. TecT-KOHTPOIIb.

JlaboparopHast pabota Ne 6. Ileperonka pacTBOpOB U3 HEOTPAHUYEHHO
CMEIIMBAIOIIUXCS KUIKOCTEH.

Teoperunueckas yacTh: TepMoauHamuKa (a3oBbIX paBHOBecHH. OCHOBHBIE
noHATHA. OTHOKOMIIOHEHTHBIE CHCTEMBI. [IByXKOMIOHEHTHBIE CHCTEMBI.
Pacuetsl o quarpaMmam KUTEHUS U TUIaBIeHUS. TecT-KOHTPOIIb.

JlaGopatopnas padota Ne 7. I3MepeHue 3IIeKTPUISCKOM MPOBOIUMOCTH
pacTBOPOB AJNEKTPOJIUTOB.




TeopeTruueckas yacth: TepMoarHaMUKa pacTBOPOB JIEKTPOIUTOB. Teopust
PacTBOpPOB CHIIBHBIX AJIEKTPOINTOB Jlebast n XIoKKemsl. AKTUBHOCTh HOHOB U
ee CBsI3b C KOHIEHTpAIliel. 3aBUCUMOCTb KO3 PHUIIMEHTa aKTHBHOCTH OT
MOHHOI1 cuitbl pacTBopa. bydepnsie pactBopsl. Pemmenne 3agay. Tect-
KOHTPOJIb.

JlaGopaTopnas padota Ne 8. [IpuMeHeHrne METO1a DICKTPHIECKON
MIPOBOJAUMOCTH JIJISl ONPEICIICHUS] PACTBOPHUMOCTH TPYAHOPACTBOPUMBIX
BEILIECTB.

TeopeTrueckas 4acTh: DIESKTPONPOBOAUMOCTh PACTBOPOB DIICKTPOIUTOR.
Omnpenenenue CTeNeHN U KOHCTAHTBI IUCCONUAIMN CIIA00T0 DIICKTPOIUTA.
Konaykromerpudeckoe TUTpOBaHUE. PacdeTsl 3J1eKTPOIPOBOAUMOCTH
pacTBopoB. TecT-KOHTPOJTb.

JlaboparopHast pabota Ne 9. izMepeHue 3/1eKTPOABUKYIINX CHIT
rajJbBaHUYECKUX IEMEHTOB U 3JICKTPOJHBIX OTEHLIUAIIOB.
Teoperunueckast yacTh: Knaccudukanus 37eKTpo0B U rajJbBaHUIECKUX
9JIEMEHTOB. PacueTbl MakCUMaIbHOM pabOThl M KOHCTAHTHI PABHOBECHS
IPOLIECCOB B rAJIbBAHMUECKHX JEMEHTaX. TecT-KOHTPOIIb.

10

JlaGopatopHas padota Ne 10. Dnekrponus. OnpeneneHue
3JEKTPOXUMHUYECKOT0 SKBUBaICHTa. HUKeIMpoBaHue CTAIbHBIX WM MEIHBIX
NPEIMETOB.

TeOpeTI/I‘IeCKaH 4acTh: OKUCINTENLHO-BOCCTAHOBUTEIbHEIE IIOTCHIIUAJIbI.
Mexann3M BO3HUKHOBeHHS. OKHUCIHTEIHHO-BOCCTAHOBUTEIBHEIC
ANIEKTPOIbL. PeanbHblll cTaHIAPTHBIN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIH
noteHnuan. TecT-KOHTPOIb.

11

JlabopatopHas pabota Ne 11. M3mepeHne KOHIIEHTPALIUK BOJOPOTHBIX
MOHOB [IOTEHIIMOMETPUYECKUM METOOM.

TeopeTrnueckas 4acTh: DIEKTPOIHBIE TOTEHIMATIEL. MeXaHu3M
BO3HMKHOBEHHUs. Y paBHeHHs HepHcTa. DeKTpoXUMHYECKUI TOTEHIUAI.
CrannapTHble 31eKTpoAHble noTeHuuansl. Kiaccudukarus 3nekrpoaos.
CrannapTHBIA BOIOPOMHEIH 3eKTpoa. Mi3MepeHne dIeKTPOIHBIX
noteHuuanoB. KoHLleHTpaunoHHbIE rallbBaHMYECKHE dJIEeMEHTHI. Pemenne
3aa4. TecT-KOHTPOIIb.

12

JlabopatopHas padota Ne 12. [ToTeHIIMOMETPHUYECKOE TUTPOBAHUE.
Teopernueckas yactb: loHOCENEKTUBHBIE 311EKTPOAbl. CTEKISTHHBIN
anexTpo. [IpuMeHeHne B OMOIOTHH, MEAUITIHE, (DapMaIny.
ITorenunomeTrpuueckuid Metoa nuamepenus pH. [lorenunomerpuueckoe
TUTpOBaHKE. 3HAYCHHUE ITUX METOJIOB B (DapMaIrieBTUIECKON MPaKTHKE.
Pemenue 3agay. TecT-KOHTPOJIb.

13

JlaboparopHast pabora Ne 13. KoHAyKTOMETpHUECKOE THTPOBAHHE.
Teopernueckas yacTe: Y penbHas, SKBUBAJICHTHASI M MOJIIPHAS
JIEKTPOIPOBOIUMOCTB; X H3MEHEHUS C Pa3BEACHHEM PacTBOpa. 3aKOH
Konbpayma. TecT-KOHTPOIIb.

14

JlaboparopHast pabota Ne 14, BydepHbie pacTBopsl. M3yueHue cBoicTB
Oydepnsix cmeceit. Usmepenue OydepHON eMKOCTH.

Teoperndeckas 9acTb: ATleTaTHBINA, (HOChHATHBIA, aMMUATHBIMN,
KapOOHATHBIH, TeMOTrTIOOMHOBBIH Oydepbl. 3HaueHue Oy(EepHBIX CUCTEM IS
XUMHH 1 6nosoruu. TecT-KOHTPOIIb.

15

JlaGopatopnas padota Ne 15. Onpenenenne KOHCTAHTHI CKOPOCTH HHBEPCUHU
caxapo3bl. CienupruecKiii KUCIOTHO-OCHOBHOM KaTalus.

Teopernueckas 4acTh: KuHETHKa XMMUYECKUX PEAKLUI U KaTaIn3.
OcHoBHbIe TOHATHA. Peakiinu npocThie (0THOCTaANNHBIC) U CIIOKHBIC
(MHOTOCTanMIHBIE), FOMOTE€HHBIE U TeTeporeHHble. CKOpOCTh TOMOT€HHBIX
XUMUYECKUX PEaKLUUil 1 METOIBI €€ M3MEPEHHUS. 3aBUCUMOCTh CKOPOCTH
PeaKIyy OT Pa3InYHbIX (PaKTOPOB. 3aKOH ASHCTBYIOMIUX MACC JJIsl CKOPOCTH




peakuyy. MoJIEKYJIIPHOCTD U MOPSJOK PEaKIMU. Y PaBHEHUE KUHETUKH
HEoOpaTHMBIX peakLuil HyJeBOro, IEpBOro, BTOporo nopsiaka. [lepuon
nosiynpespaeHus. Penienue 3anad. TecT-KOHTPOJIb.

16

JlaGopatopHas padoTa Ne 16. OnpesiesieHue KOHCTAHTBI CKOPOCTH PEAKIHH
BTOPOTO MOPSAIKA.

Teopernueckas 4acTb: MeTObI ONpEACIICHUS MTOPSIKA PEAKIIHH.
3aBHCHMOCTH CKOPOCTH PEaKLUU OT TeMIepaTypsl. TeMeparypHbli

k03¢ urmenT ckopoctu peakuuu. Pemenue 3agad. TecT-KOHTPOIIb.

17

JlabopatopHas pabota Ne 17. OnpeneneHue neproa moaypacrasia peakiiuu
BTOPOTO MOPSIIKA.

Teopernueckas yacTh: TeopHsi aKTUBHBIX OMHAPHBIX COyAapeHUN. DHEeprus
akTuBaluy. CBs3b MEXIY CKOPOCTBIO PEAKIIMM U SHEPTHEH aKTUBALHU.
Omnpenenenue SHEPTUU AKTUBALMU. Y CKOPEHHBIE METOABI OTIPEIEIECHUS
CPOKOB TO/THOCTH JIEKAPCTBEHHBIX MTPETapaToB. JIEMEHTHI TEOPHH
MIEPEXOJHOT0 COCTOSHUSA (aKTUBUPOBAHHOTO KOMILIEKca). Pemenue 3anau.
TecT-KOHTPOIIb.

18

JlaGopatopnas padota Ne 18. Onpenencnre mopsaka peakiiui METOI0M
OcrtBanpaa.

Teopernueckas yacTh: CII0XKHBIC PEaKIU: 00paTUMBbIE (IBYCTOPOHHHE),
KOHKypHUpYytomIue (apauienbHbIe), TOCIeI0BaTeIbHbIE, CONPIKEHHBIS
(H.A.lllunoB). Llennsie peakinu. OTAETbHBIC CTATUH ICTTHON PEAKITUH.
HepasBeTBiieHHbIE U pa3BETBICHHEIC [IEMTHBIE peakinu. DOTOXUMUYECKHe
peakuyu. TecT-KOHTPOJIb.

19

JlaGopaTopnas padota Ne 1. MI3mMepeHre MOBEPXHOCTHOTO HATSKCHUS
pactBopos [TAB.

Teopernueckas acts: [Ipupoma moBepxHOCTHOH 3HEeprun. [loBepxHOCTHOE
HaTsDKeHWE. 3aBUCHUMOCTh TMOBEPXHOCTHOTO HATSDKEHUS OT TeMIepaTyphl.
Camorpou3BOIBHBIE TTPOLIECCHI B IOBEPXHOCTHOM ciioe. Aacopomust. OOrie
noJyio>keHus, kinaccudukanus. [loBepxHocTHas sHeprus ['m606ca. Metombl
OTIpesieTIeHNs] TIOBEPXHOCTHOTO HaTskeHUs. KpaeBoit yrom cmadnBaHUS.
CBs3p TTOBEPXHOCTHOM »Hepruu [mb6ca W MOBEPXHOCTHON SHTAIBIIHH.
OHTaNBIUS CMauYUBaHUS U KOAPDUITMECHT TUApOodWIbHOCTH. Pemenue 3amad.
Tect KOHTPOJIb.

20

JlaGopatopHas pabota Ne 2. M3yuenue ancopouuu [1AB Ha rpanure pa3sziena
KUIKANA pacTBOP-BO3AYX

Teopernueckass 4acTh: TepMOJMHAMHKA MHOTOKOMIIOHEHTHBIX CHCTEM C
Y4eTOM TMOBEPXHOCTHOHN d»Heprud. AMCOpOuWs Ha TpaHWIE pasfenia Cpem.
HOBerHOCTHO-aKTI/IBHBIe u MMOBCPXHOCTHO-HCAKTUBHEIC BEIIeCTBA.
HzoTepma TIOBEpXHOCTHOTO HaTsKeHHs. YpaBHeHue [lIumikoBckoro.
[ToBepxHOCTHAsT akTUBHOCTH. IIpaBmino Jlrokmo-TpayOe. Pemenne 3amaq.
TecT KOHTPOJIB.

21

JlabopatopHas pabota Ne 3. M3yueHue aacopOIuu U3 pacTBOPOB HA TBEPIOM
ajcopOeHTe

Teoperndeckas 9acTh: TepMOAMHAMIYCCKIN aHATIN3 aICOPOITHH.
M36p1TouHas ancopomus ['n66ca. YpapHeHue n3oTepMbl ancopOrmu [ nooca.




Uzmepenue ajcopOLIMK Ha TpaHUIIAX pa3Jiesia TBEpIoe TeJI0-Ta3 U TBEPAoe
TENIO-KHUIKOCTh. DAKTOPHI, BIUSIONINE HA aICOPOIHIO Ta30B U
PacTBOPEHHBIX BellecTB. Pemenue 3amau. TecT-KOHTPOJIb.

22

JlaGoparopHas paboTa Ne 4. Pa3nencHue cMecH BEIIECTB C IIOMOIIBIO
OymakHOU Xpomarorpaduu.

Teopernyeckas 9acTh: MOHOMOJICKYIISIpHAS ancopOIrs. Y paBHEHHE
n3oTepMBl aacopOiun JIrurmiopa, @perinanuxa. IlomumonexynspHas
apcop6uus. KanuisipHast KoHneHcamus, abcopOuus, XeMoCOpOLHs.
[Tpumenenue xpomatorpaduu A1l NOTYUICHUS U aHAIN3a JIEKAPCTBEHHBIX
BelecTB. Pemenue 3aaa4d. TecT KOHTPOIIb.

23

JlaGopaTtopnas padota Ne 5. I[TonydeHne KOJIIONIHBIX PACTBOPOB.
Teopernueckas yactb: [Ipeamer, 3aa4m 1 METOIbI KOJUIOUTHON XUMUHU.
Hucnepcuonnble cucteMbl. CTPYKTypa AUCTIEPCUOHHBIX CUCTEM.
Knaccuduxanust qucrepcHoHHBIX cucTeM. MeTOoAb! MOyYeHNs M O9ACTKU
KOJUIOMIHBIX pacTBOPOB. Jlnanus, sJeKTpoauain3, yabTpauibTparus.
TecT-KOHTPOIIb.

24

JlaGopaTopnas pabota Ne 6. Omnpenenennue pa3MepoB 9acTHIT 307151
TypOUINMETPUIECKIM METOJIOM.

Teopernyeckass dYacTb: MOJCKYISIPHO-KUHETHYECKUE U ONTHYECKHUE
CBOWCTBa KOJUIOMAHBIX cucTeM. CTpoeHHe U JJIEKTPUYECKUN 3apsn
KOJIJIOMIHBIX YacTull. PaccenBanue u moryonieHue ceeTa. Y paBHeHue Pasnes.
VY IBTPaMHUKPOCKONHS M AJICKTPOHHAS MHKPOCKOIHS KOJUIOUJHBIX CHCTEM.
Omnpenenenue Gopmbl, pa3sMepoOB U MacChl KOJUIOMIHBIX 4YacTull. PemeHue
3anad. Tect KOHTPOIIb.

25

Jlaboparopnas pabota Ne 7. Dnekrpodopes.

Teopernueckast 4acTh: DNEKTPOKMHETHUECKHE SBJICHUS B JUCIIEPCUOHHBIX
cucreMax. MexaHu3M BO3HMKHOBEHHS IEKTPUUECKOTO 3apsi/ia Ha TPaHUIle
pasznena aByx ¢a3. CTpoeHue ABOIHOTO IEKTpHIECKOTOo ciiosi. Mumenna,
CTPOCHHME MULIEIIIBI 30J1. 3apsi/l U JEKTPOKUHETHUECKUN TOTEHITHAI
KOJUTOMTHON YacTuIlpl. Dinekrpodopes. CBa3b 3meKkTpodhopeTHiecKkoi
CKOPOCTH KOJUTOMTHBIX YaCTHII C X 3JIEKTPOKMHETHUYECKUM MOTEHIHATIOM
(ypaBuenue ["enpmronpa-CMomyX0BCKOT0). DieKTpodopeTHuecKast
MOJBIKHOCTB. DIEKTPO(OPEeTHIECKUE METO B! CCIIEAOBaHUS B (hapMalliH.
Onexrpoocmoc. [IpakTrdeckoe mpUMeHEHHe MEKTpoocMoca B hapMalyu.
Pemenue 3agau. TecT KOHTPOJIB.

26

JlaGopaTopHas padota Ne 8. MccnenoBanue KoaryIupyIOMIETo JHCTBHS
MOHOB B 3aBUCHUMOCTH OT HX 3aps/a.

Teopernyeckas 4acThb: Y CTOWYUBOCTD U KOATYJIALNS KOJUIOUTHBIX CUCTEM.
Kunernueckas u TepMOguHAMUYECKasl YCTOMUMBOCTD KOJUIOUIHBIX CUCTEM.
Arperanys v ceAMMEHTAIVS YaCcTHIT AUCTICPCHOM (a3bl. DaKkTOPhI
ycroiunBocTH. Koarynsnus u GpakTopsl, €€ BhI3bIBarOIIAe. MeieHHas u
OpIcTpas koaryssnus. [lopor koarymsiiuu, ero onpenenenue. [Ipasumo
[Iyneue-T'apau. BausiHue 37€KTPOIUTOB Ha 3JEKTPOKUHETHYECKUI
noreHunan. Koarymnsiuus 3oieid cMecsiMu 31eKTpoauToB. [IpaBuio
aJIMTUBHOCTH, AaHTarOHU3M M CHUHEPTU3M UOHOB. ['eneoOpa3oBanue
(>xemarnHupoBanue). Komtonanas 3ammra. I'eTepokoarynsiusi.
[enTtuzanus. Teopun koaryisiuu. AjacopOinonnas Teopus Opeiinuxa.
Teopus [lepxruna-Jlannay-®@eppes-Opepbeka. TecT-KOHTPOJIb.

27

Jlaboparopnas padota Ne 9. OnpeziesieHue KPUTHISCKONH KOHLICHTPAITUU
MUILET000pa30BaHMsI KOHIYKTOMETPHYECKUM METOIOM.
Teopernueckast yacTh: Konnonanelie cucremMsl, 00pa3oBaHHbIE
MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMH: PACTBOPHI MBIJI, JETEPTEHTOB,
TaHHUZOB, Kpacuteneil. MunennoobpazoBanue B pactBopax [TAB. Tect-
KOHTPOJIb.




28

JlaGopaTopnas padorta Ne 10. OnpenencHue KpUTHICSCKOW KOHIICHTPAITAH
MUIIET000pa30BaHMs 0 U3MEHEHHUIO TOBEPXHOCTHOTO

HaTspkeHus. Teopernueckas yacth: Kputndeckast KOHIICHTpamus
MHIIETUI000pa30BaHUs, METOIBI e¢ ornpeaeieHus. Comro0mIm3aIus 1 ec
3Ha4YeHHE B apMaiui. MUIe/uIsipHbIe KOJIOUIHBIC CUCTEMBI B (hapMaIiiu.
TecT KOHTPOJIb.

29

JlaGopaTtopnas pabota Ne 11. MccnemoBaHre mporeccoB HaOyxaHuUs
BBICOKOMOJIEKYJIIPHBIX COEINHEHHH.

Teopernueckast yactb: Bricokomonekymnspuble coeauHenuss (BMC) m ux
pactBopel. HaOyxanme u pactBoperne BMC. Mexannsm HaOyxaHUs.
Tepmonnnamuka HaOyxaHus u pactBoperust BMC. BrnusHue pa3nudHbIx
¢aktopoB Ha creneHp HaOyxanus. CBoiictBa pactBopoB BMC.
[Mommanexrponutel. Ctynau. CtynHeoOpa3oBanue. TecT-KOHTPOIIb.

30

JlaGoparopnas padota Ne 12. OnpeneneHrue MOJICKYJIIPHONH MacChl
MOJIMMEPa BUCKO3UMETPUUECKHM METOIOM.

Teoperunyeckas yactb: Bsaskocte pactBopoB BMC. OTkIIOHEHHE CBOMCTB
pactBopoB BMC ot 3akoHOB Hprorona u Ilyasyiinsa. YpaBHenue bunrama.
IIpyuvHBl  aHOMAJIBHOM  BSA3KOCTHM PAacTBOPOB  IOJUMEPOB. MeToxbl
U3MepeHns Bs3KOCTH pacTBopoB BMC. Vpasnenme llrtayaunrepa m ero
Moaudukanus. YaenbHas, NPUBEICHHAs U XapaKTEPUCTHUYECKas BA3KOCTb.
Pewmenue 3anau. TecT KOHTPOIIb.

31

Jlaboparophas pabota Ne 13. OnpenencHre H303JISKTPHUECKON TOUKA
Oernka.

Teopernueckas yacthb: [loJIMMEpHBIC HEIJICKTPOJIUTHI U TOJIUIICKTPOJIUTHI.
Homuamdonutel. M303mekTpudeckas Touka MOIMaM(OIUTOB U METOJBI €€
omnpezeneHus. TeCT KOHTPOJIb.

32

JlaGoparopHast pabota Ne 14. M3y4enue nporecca cTy 1HeoOpa3oBaHUsL.
Teopernueckast yacTb: 3acTynHeBaHue. BinsHue pa3nuyHbelx (aKTOPOB Ha
CKOpPOCTb 3acTyJHeBaHuA. TukcoTpomnus ctyaHeil u reneid. Cunepesuc. Tect
KOHTPOJIb.

33

JlaGopaTtopnas pabota Ne 15. CycnieH3nu u ux CBOHCTBA.

Teopernyeckas yactb: IlomydyeHue CycrneH3ud. YCTOHYMBOCTh U
onpexaenstonue ee pakropsl. [Ipumenenue cycnensuii B Gapmaruu. Tect-
KOHTPOJIb.

34

JlaGoparophas pabota Ne 16. OMyJIbCHHU 1 UX CBOMCTBA.

Teopernueckas 4yactb: Ilomydenue oSmynbcuii. Tumbsl  3Mysbcuil.
OMyNnbraTopsl 1 MEXaHHU3M HUX ACUCTBUA. YCTOWYMBOCTH 3MYJbCUH M €€
HapyueHui. dakTopsl ycroitunBocTu 3mynbcuil. Koanecuenuus. CoiicTBa
KOHIICHTPHUPOBAHHBIX M BBICOKOKOHIIEHTPUPOBAHHBIX 3MYJIbCHI.
[Ipumenenue smynscuii B hapmanuu. TecT-KOHTPOIb.

35

JlaGopaTtopnas padbota Ne 17. IleHs! 1 ux cBOHCTBA.

Teopernueckass  4acTh:  MeToapl  TOJYYEHUS  TICH. OcHOBHbIE
XapaKkTepuCcTUKA TeH. DakTophl, BIHUSAIONME HA YCTOWYUBOCTH TICHHI.
Meronsl paspyiieHus neH. [IpakTnyeckoe mpUMEHEHHE TeH. Tect-
KOHTPOJIb.

36

Jlaboparopnas padota Ne 18. CenuMeHTaIIMOHHBIN aHAIN3 CYCIICH3UH U
MTOPOIIKOB.

Teopernyeckass dacth: I[lopomknm u wmx cBoiicTBa. CIIeKUBAEMOCT,
TpaHyIHPOBAHUE U PACTBUIIEMOCTH MOPOIIKOB. Kitaccudukarms mopoIKos.
Mertoapl noayueHus NopomkoB. [IpakTuyeckoe MpUMEHEHUE TOPOLIKOB.
Tect-koHTpOIB. OTPaOOTKH 110 Ta00PATOPHO-TTPAKTHYSCKUM 3aHITHUSIM.

HUTOTIO (Bcero - 72 AY)
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5.5. PacnpenesieHue TeM npakTudeckux 3aHaTuii mo cemecrpam: (HET)

5.6. Pacnipenesienne TeM KIHHNYECKHX MPAKTHYECKHX 3aHATHII o cemecTpam: (HET)

5.7. Pacnpenesienue TeM cemuHapoB 1o cemectpam: (HET)



Hcnons3yrores

HWHTCPAKTUBHBIC

METOJIbI

6. OO6pa3oBaTejbHbIE TEXHOJIOTHH
Jlekiuu, TeKIMKU-0ece/Ibl, MPAKTUYSCKUE 3aHATHS, CAMOCTOSTEIbHAs paboTa CTYICHTOB.

o0yJeHws:

TBOpYECKHE

3aJaHus,

I/ICCJ'IC,[[OBaTCJ'ILCKI/Iﬁ METOJ O6y‘l€HI/IH, KPYTIJIBIC CTOJIbI, AUCITYThl, CCMHUHAPHI.

pa3paboTka  MPOEKTOB,

Ne/ Tema Bupg 3anatus | Koiauvecr | AxtuBHBIe hopmbl | MHTEpakTHBHBIE (POPMBI

n BO 4acoB

1 TepmoaunaMmuueckast cuctema. | Jlekuus, 2 MonenupoBanue Juckyccruonnble
Oxpy>xaromas cpena. | abopaTopHOE KJIacTepoB H  OJIOKAa | TEXHOJIOTHH: MO3TOBOU
Wzomuposannast cuctema. OTKpbITast HIpOOJIEMHBIX BOIIPOCOB | IITYPM,
cucreMa. 3aKphITas CHCTEMA. KeHC-TeXHOIOTHsL.

2 Buytpennsss  sHeprus  cuctemsl. | Jlekmus, 2 IlepcnexTuBHO — | Pabora B ManbIx rpynnax.
Onranenua. Koopaunatsl coctosHust | mabopaTtopHoe orepexaromiee HccnenoBarensckuii  mMerTon.
cucteMbl. CTaHIapTHOE COCTOSIHHE oOyuenue. [Ipobnemuoe | bauu-urpsr.
cuctemsl. [loTeHnnanms. o0ydJeHue.

3 | Xumuyeckas nepemeHHas. | Jlexnus, 2 ITepcnexTuBHO — | Pabora B ManbIX rpymnmnax.
XUMHUYeCKuit MOTEHIMANl | J1abopaTopHOe ornepexaroniee HccnenoBarenbckuii MeTos.
pearupyromiero Bemectsa. IlonHbiit obyuenne. OOyuenue | Brui-urpsr.

XMMHYECKUH TTOTEHIHAIL. Ha OCHOBE OIIbITA.

4 | PaBHOBecue xumuueckoe. | Jlekuus, 2 [lepcnexTuBHO — | Pabora B MaJbIX rpymmax.
Koncranra XHUMHYECKOTO | JlabopaTopHoe onepexaronee HccnenoBatensckuit MeTo.
paBHOBECHSI. oOyueHwe. Brui-urper.

5 | Upeansubiit  pactBop. Ilpenensno | Jlekuus, 4 [lepcnekTuBHO — | AMCcKycCHOHHBIE
pa30aBiIeHHBIH pacTtBop. | naboparopHoe oreperkaromee TEXHOJIOTHH: MO3TOBOH
AtepmanbHblii  pacTBOp. PeanbHblii obOyuenne. OOydeHHE | MTypM, KEHC-TEXHOIOTHUS
pactBop. PerymsipHerii pacTBop. Ha OCHOBE OIBITA.

6 Koadpdurmenr akTUBHOCTH. | Jlekuws, 2 Ob6cyxnenue JlucTaHIMOHHOTO 00y YeHUS
Xumuaeckuit HOTeHnHMan | abopaTopHOE pe3yJIbTaToB Ha IUIOMIAJKE CHCTEMBI
KOMITOHEHTA. CrargapTHoe BBITTOJTHEHUS «MOODLE» mo ccpuike:
COCTOSIHE KOMIIOHEHTA pacTBopa. JIOMAIITHHX 3aaHIH http://Ims.nosu.ru/

7 OHeprus COJIbBATALUH. Hon- | Jleknus, 2 Jlexius-Gecena, IIpoexTHas pa3paboTka.
JIUIIONBHOE B3auMozeiicTBue. | abGopaTtopHoe Jlexuust-nuasnor HccnenoBarenbckuii METO.
CunbHbli anexTpoaut. onHast Bayu-urpsr.
arMocdepa. Caldblil 2IEKTPOIIHUT.

8 Crenenp gucconmanuu. Koncranta | Jlekmus, 2 Ob6cyxnenue JlucTaHIMOHHOTO 00y YeHUS
JHMCCOLMALIUH. AKTHBHOCTB | n1abopaTopHoe pe3yJIbTaToB Ha IJIOIIA/IKE CUCTEMBI
KOMITOHEHTA. BBINOJHECHUS «MOODLE» 1o ccpuike:

JOMAIIHIX 3a/laHuH http://Ims.nosu.ru/

9 Y nenbHas 3JEKTPONPOBOAHOCTL. | Jleknus, 4 [lepcnekTuBHO — | JucranunonHoro o0y4eHus
OKBUBaJICHTHAs (MonsipHast) | nabopaTopHOe orepexaromiee Ha IUIOIIAIKE CHCTEMbI
3JEKTPONPOBOIHOCTH. [1OIBIXKHOCTH obOyuenne. OOyuenune | «MOODLE» mo ccpuike:
voHa. [IpenenpHas TOABHKHOCTH Ha OCHOBE OITBITA. http://Ims.nosu.ru//

HOHA.

10 3akon Konbpayma. Konbpayma Jlexuus, 2 IIepcniekTuBHO — | MeTtox paboThl B MalbIX
ypaBHeHne. Jlebas - T'rokkemst | maGopaTopHoe oreperkaromniee rpyIImax. IpoexrHas
ypaBHeHue. OH3arepa ypaBHEHHE. oOyueHue. pa3paboTka

11 | Bnexrpoxumudeckuii notennuan. | JIEKIus, 2 [lepcniexTBHO — | Metox paboThl B MalbIX
BHyTpeHHPIf«'I MOTEHIIAA. HaGOpaTOpHOC ornepexaromee rpymnmax. HpoeKTHaﬂ
IToBepXHOCTHBIN NOTEHIHAI. obyueHue. paspaboTka

12 DNeKTPOHHBIH noTenmuan. | JleKuus, 2 Jlexuus-6ecena, PaGota B MaibIx rpymnmax.
Vpaeuenue Hepucera. nabopaTopHoe Jlexuumsi- quanor WccnenoBaTenbCKuii METO/I.

13 | daza. Kommnonenr. Yucno Jlexuus, 2 [lepcnekTuBHO — | JucranummonHoro o0y4eHus
creneHeii cBo6obL. [Ipasuio a3 nabopaTtopHoe ornepeKaroIee Ha  IUIOIIAJIKC  CHUCTEMBI
I'n66ca. o0ydueHue. «MOODLE»

14 | da3oBas guarpamma (quarpamma Jlexuus, 4 Jlexuus-Gecena, Pabora B ManbIX rpynmnax.
COCTOSIHUS). nabopaTopHoe Jlexuus-nuanor HccnenoBarenbCkuil METOL.

15 | HAuarpamma miaBkoctu. Da3oBble Jlexuus, 2 IlepcnexkruBao — | AnucraHIMOHHOTO 00yYeHHUS
MEPEXObI [IEpBOTO pona. nabopaTopHoe ornepexaroniee Ha IUIOIIA/IKE CHCTEMBI
MoHoTtponusi. DBTEKTHKA. o0yueHue. «MOODLE» o ccplike:

http://lms.nosu.ru/

16 | IlpaBuno peyara. Konnoxa. Jlexuus, 2 Jlexuus-6ecena, PaboTta B ManmpIx rpynmax.
TBepnpblit pacTBOp. nabopaTopHoe Jlexuus-nuanor Bbiun-urpsr.
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7. YueOHO-MeTOANYECKOEe 00ecnieyeHne CaMOCTOSATeIbHOM padoThl

CamocTtosTenbHass paboTa CTYJIEHTOB MPOBOAUTCS B BUIE MHCbMEHHBIX JOMAIIHHX 3aJaHUil (B TOM
YHClie, pa3HOYPOBHEBBIX 3aJl[aHUi), TTOATOTOBKM KOHCIEKTOB IO TeMaM MPaKTUYeCKUX 3aHATUH. CTyIeHTbI
MCHMEHHO BBIMOJHSIOT 3aJaHusl UIS CaMOCTOSITENILHON pabOThI, MOJB3YACh TEOPETHUECKMM MaTepPHUAIOM
(mexmmu, ydeOHast TUTEpaTypa U HHTEPHET-PECYPCHI 10 JaHHOM TeMe), MOCIe Yero MPOBOAUTCS 00CYKIeHHE
JAHHOM TEMBI ITOJ] PYKOBOICTBOM ITPEITOIaBaTEIs.

Bonpochl, BBIHOCHMBIE Ha CaMOCTOSATEILHOE H3yUCHHE, a TAKXKe yueOHas TUTepaTypa ¥ METOAMYCCKHIA
MaTepHal [0 OPraHU3aIii CaMOCTOSTEIBHOM PaOOTHI CTYIEHTOB OTPaKEHBI B Y 4e0OHO-METOIUUECKOM KapTe
JUCHUTUTHHBL «Du3nuecKkas v Koytouanas xumus» (Tabi. 5.1.), a Takke Ha caiiTe TUCTAHIIHOHHOTO
obyuenus COI'Y mnomanka cucrembl «KMOODLE» mo cebutke: http://Ims.nosu.ru/

ITo ka0 M3 TEM JUI CAMOCTOATEIBHOTO U3yUYEeHHSs, IPUBEIECHHBIX B pabodeil IporpaMMe, CTyJAeHTaM
Clle/lyeT cHayajla MPOYMTATh PEKOMEHIOBAHHYIO JINTEPATypy M NPH HEOOXOJMMOCTH COCTaBHTH KPAaTKHi
KOHCIIEKT OCHOBHBIX TIOJIOKEHHM, TEPMHHOB, CBEICHHMH, TPEOYIOMIMX 3allOMHHAHUS M SBJISIOIIUAXCS
OCHOBOIIONATAIOIIUMHY B 3TOH TEME.

IIpy MOArOTOBKE 3aaHUii 10 CAMOCTOSTEIBHON paboTe CTyJeHTaM HEOOXOIUMO OPHEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIHI, PEKOMEHYEMYIO JTUTEPATYPY.

JIns  pacHIMpeHds 3HAHWKM [0 JUCIMIUIMHE DPEKOMEHIYETCS HMCII0Ib30BaTh VHTEpHET-pPeCypChl:

MPOBOJUTH MOKMCK B Pa3IMYHBIX CHCTEMaX, TAKUX KaK OOIIHE MOMCKOBBIC CHCTEMBI: WWW.yandex.ru,
www.google.ru, a TaKxXe CIIELIANIbHBIE [IOUCKOBEIE CUCTEMBI: Wwww.chem.msu.su,
www.chemnavigator.hotbox.ru.

Pacnpeznenenue camocTosiTennbHON paboThl ctyaeHTa (CPC) no Buiam U ceMecTpam:

1/Ne HaumenoBanue Buna CPC* O6bem | Cemectp | Croco0® opranusaiuu / J0CTYyN K
B AY METOAMYECKUM MaTepHuaIaM

1 [IpenmeT, 3amaun U MeToAbl (huzuyeckon u | 4 4 Pabora ¢ KOHCIIEKTOM  JICKLIHMH.
KomongHOW xumuu. [lpaBunma paboTel © Urenne ®W  u3ydeHWe  ydcOHOU
TeXHWKa 0e30MmacHOCTH B  XUMHYECKUX JIUTEPATYPbL - y4EOHHKOB,
Jaboparopusax. 3HAUYEHHE IIEPBOTrO 3aKOHA cnpaBoyHHKoB. Pabora ¢ mHTEpHET
TEPMOJAUHAMUKY [JI1 U3yUYEHUS IIPOLIECCOB B pecypcamMu.
JKUBBIX CUCTEMAX.

2 IIepBoe, BTOpOE Hayalo TEPMOAMHAMHUKHU. | 4 4 [Tnomanka cucremsl «MOODLE» no
OGpaTtumble u HeoOpaTUMBbIe B cesuke: http://Ims.nosu.ru/
TEPMOJAMHAMHYECKOM  CMBICJIIE  IIPOIIECCHI. PaboTa ¢ KOHCTIEKTOM JIEKITHH.

OHTponH - GYHKIIHAS COCTOSTHHUSI CHCTCMEI.
Tperuit 3aKoH TepMOAMHAMUKH (TIOCTYyJatT

[1naHka, Teopema HepHcra).
CratucTHyecKuil XapakTep BTOPOTO 3aKOHA
TEPMOANHAMUKH.

3 JluarpaMMbl  COCTOSIHMS BOJBI, cepel H | 4 4 W3yuuts TEOpEeTHYECKUI MaTepUall IO

yraepona. JluarpaMMbl COCTOSTHUS BOIBI TIPU TEME 3aHATHUSL.
BBICOKMX  maBieHUsX. CraOwipHBIE | OtBeruTh Ha  BOMPOCHI Tt
MeTacTaOUIIbHBIE COCTOSHUS. CaMOKOHTpPOJISI B METOIWYECKHUX
PEKOMEHIALHSX.
3anonHUTE pabovyro TEeTpaIb 10 TeMe
3aHATHA.

4 [Ipasuno ¢a3 ['m66ca. [Ipumenenue npasuna | 4 4 [Tnomanxa cucremsr « MOODLE» o
a3 k pa3dopy mmarpaMMm  COCTOSHHS cepuike: http://Ims.nosu.ru/
OJTHOKOMITOHEHTHBIX CUCTEM.

5 IlonsTnas o0  mapuuanbHBIX  MOJBHBIX | 4 4 N3y4nTh TEOpEeTHUECKUIT MaTepHal o
BEIMYMHAX U METOJAaX UX ONPEIEIICHUS. TEME 3aHATHUSL.

Ypauenue ['m60ca-/lrorema. Pacmesopwi OtBeTHTH Ha BOTIPOCHI Ui
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NIEKMPOTUMOB. N3oToHnueckuit
ko3 ¢unuent.  OCHOBHBIC  TOJOXKCHHUS
TEOPHH IJICKTPOTUTHUECKON TUCCOIHAIUH
Appennyca.

CAaMOKOHTpPOJII B  METOJIUYECKUX
PEKOMEHJAIHAX.

3anoaHUTE pabodyro TETpamIs 1Mo TeMe
3aHATUA

PactBOpBl Heanexmporumos. AKTUBHOCTH U
KO3(P(GUIIUEHT aKTUBHOCTH DJEKTPOJIATA H
noHa. Teopus Jlebas-Xrokkeis (63 BIBOIA).

Pabora ¢ KOHCIEKTOM  JIEKITUH.
Urenne W  uW3ydeHWe  y4eOHOM

JUTEPaTypbl - y4eOHHUKOB,
CIpaBOYHUKOB. Pabota ¢ uWHTEpHET
pecypcamm.

ITnomanka cucteMmsl «MOODLE» o
cepuike: http://Ims.nosu.ru/

OKBHUBaJICHTHAS 3JIEKTPONPOBOTHOCTD.
DIeKTpOXUMHYECKasT  syeiika. [Iepenoc
HOHOB ¥ 4ucIia nepeHoca. 3akoH Kombpayma
HE3aBHCHUMOTO JABM)KEHHUS HOHOB.

PaGora ¢ KOHCHEKTOM  JICKIIHIA.
Urenue W  uW3ydeHWe  y4eOHOM
muteparypel. Pabota ¢ wuHTEpHET
pecypcamu.

[Tnomanka cucremsl «MOODLE» no
cepuike: http://Ims.nosu.ru//

YaenvHas  3NEKTPONPOBOIHOCTH U €€
3aBUCUMOCTH OT KOHIICHTPAITH U CIa0BIX
H CHJIBHBIX 3IEKTPOJIUTOB.
KoHmykTOMeTprYecKkoe THUTPOBAHWE H €TO
NIPUMEHEHUE B IPAKTHUKE.

PaGora ¢ KOHCHEKTOM  JICKIIHI.
Urenne M M3ydeHHEe  ydeOHOM
JTUTEPATYPHI - Y4eOHUKOB,
CIPaBOYHUKOB. PaboTra ¢ uWHTEpHET
pecypcamu.

YpaBHEHUE U30XOPHI U H300aphl. Y paBHEHHUE
Knaysuyca-Knaneiipona.  WonnHas  cuia
pactBopa. [10aM3IeKTPOIUTHI.

ITmomanka cucremel «kMOODLE» no
ceruike: http://Ims.nosu.ru/

10

TepMoauHAMHKA XMMHUYECKOTO DPaBHOBECHS.
VpaBHEHHE H30TEPMBbI XHMHUUYECKOH PEaAKIHH.
3akon I'enpu, Paynsa. PeanpHBIE pacTBOpPEL
Cpenusiss WOHHasE aKTUBHOCTh M CPEIHHH
WOHHBIN KO UIHMEHT aKTUBHOCTU

N3yuuts TEOpETHYECKUI MaTepUall IO
TEME 3aHSITHUS.

OTBeTHTH Ha BOIPOCHI JJIsL
CaMOKOHTPOJIA B MCTOJUYCCKHUX
PEKOMEHOAUAX.

3amoHUTh pa60qy}0 TETpadb 110 TEME
3aHATHUA

11

Xapakrepuctuyeckue  ¢(yHkuuu.  OOmue
YCIIOBHSI PAaBHOBECHS, BBIPAKCHHBIC Uepe3
xapakrepucruueckue (yHkiun. Kpurepun
CaMONPOM3BOJILHOTO IPOTEKAHHS IpoLiecca U
XapaKkTepuCTHIECKNe (QYHKIHH.

ITmomanka cucremel «kMOODLE» no
ceeuike: http://Ims.nosu.ru/
Pabora ¢ KOHCIIEKTOM JIEKIUH.

12

3akoH I'ecca u ero crnencTBus. YpaBHEHHE
Kupxroda. DOHTampuu o00pa3oBaHms |
SHTaJIbIIHU CropaHusl. 3aBUCHUMOCTh
TEIUIOBOTO 3 PeKTa XUMHIECKOH PeakIuu OT
TeMITepaTyphl.

PaGota ¢ KOHCIEKTOM  JIEKIIM.
Urenne M M3ydeHHEe  ydeOHOMH

JUTEPATYPHI - y4eOHHKOB,
CIpaBOYHUKOB. Pabota ¢ uHTEpHeET
pecypcamu.

[Tnomanka cucremsl «MOODLE» o
ceeuike: http://Ims.nosu.ru/

13

MostekynsapHbIE  MEXaHH3MBI  afCOPOITHH.
OpueHTanmmsi MOJEKYJd B MOBEPXHOCTHOM
cioe. OmpenencHue IUIOMATN, 3aHUMAEMOMN
MOJIIEKYJIOH MOBEPXHOCTHO-aKTHBHOTO
BEIIECTBA B HACHIIICHHOM aJICOPOIIMOHHOM
CJI0e, ¥ MaKCHUMaJbHOW JUIMHBI MOJICKYJIbI
ITAB.

[Timomanka cucremsl «MOODLE» no
cepuike: http://Ims.nosu.ru/
Pabora ¢ KOHCIEKTOM JIEKIMHA.

14

MeTozbl TOTyYeHUSI X OUYUCTKU KOJJIOUIHBIX
pacTBOPOB. BpoyHoBckoe JBIDKCHUE

PaGota ¢ KOHCHEKTOM  JIEKI[HH.
Urenne ©  u3yuyeHHE  y4IeOHOU
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(ypaBHEHHE OWHIITEHHA), mud yzmst
(ypaBHeHust Duka), 0CMOTHYECKOE JIaBIICHUE.
CenuMeHTAI[OHHAS YCTONYUBOCTh u
CeTMMEHTAIIHOHHOE paBHOBecHE.
Hentpudyra u ee mOpuUMEHEHHE I
WCCIICJIOBAHUS KOJUIOUTHBIX CUCTEM.

JUTEPaTypbl - yueOHHKOB,
CIpaBOYHUKOB. PabGota ¢ uHTEpHeET
pecypcamu.

15 OnekTpopopeTuiecKue METObI PaGota ¢ KOHCIEKTOM  JICKIIHH.
HCCIIEIOBaHUA B (dapmanuu. Urenne ®  uW3y4yeHHe  y4eOHOH
DNEKTPOOCMOTHUYECKUI METOJ] HW3MEpEeHHUS JUTEPATYPHI - y4€OHHUKOB,
DJIEKTPOKUHETUYECKOTO TMOTEHIIMAIA. CIIPABOYHMKOB. Pabora ¢ WHTEpHET
[IpakTHyeckoe MpUMEHEHHUE BIEKTPOOCMOCa pecypcamu.

B hapMarmm. ITnomanka cucremsl «MOODLE» no
cepuike: http://Ims.nosu.ru/

16 Asposoru wm wux cBoictBa. IlomydeHue, PabGora ¢ KOHCHEKTOM  JEKIIHH.
MOJIEKYJIIPHO-KUHETUYECKHE CBOMCTBA. Yremne wu  usydeHue  y4eOHOI
DIIEeKTpUYECKUE CBOWCTBA. ArperatuBHas JUTEPaTyphl - y4eOHUKOB,
YCTOWYUBOCTD Hu (hakTopwI, ee CIpaBOYHUKOB. Pabota ¢ WHTEpHET
onpenenstomue. Paszpymenue. IIpumenenue pecypcaMu.
asposoreit B (apmauuu. [lopowku W UX ITnomanka cucremel «MOODLE» o
cBoiicTa. CIIeKUBAEMOCTh, IPaHyJIHPOBAHUE cepuke: http://lms.nosu.ru/

U pacIblUIseMOCTh MOPOWKOB. [IpumeHenue B
dhapmaruu

17 Omynvcuu 1 ux cBoiictBa. [lomyuenne. Tumsr PaGoTa ¢ KOHCIIEKTOM  JICKIIHH.
OMYJBCUM. OMYJIBraTopbl M MEXaHH3M UX UreHne U u3yueHHe  yucOHOH
neiictBus.  OOpamieHne a3 3MYJIbCHI. JIUTEPATYPHI - yueOHHKOB,
Y CTONYMBOCTE 3MYJIBCHUII M €€ HapyllICHHE. crpaBo4YHUKOB. PaGora ¢ wHTEpHET
DaKTOphI YCTOHYMBOCTHU 3MYJIbCHM. pecypcamu.

Koanecuenmus. [lpumeHeHue cycneHsuii u Inomanka cucremst «MOODLE» 1o
SMyJIbCHIA B (papMaLum. cepuike: http://Ims.nosu.ru/

18 Komnonnuele  cuctembl,  0Opa3oBaHHBIC IMnomanka cucrembl «MOODLE» no
MTOBEPXHOCTHO-aKTHBHBIMH BEIIECTBAMMU: ceeuike: http://Ims.nosu.ru/
pacTBOpPBl MBI, JIETEPrEeHTOB, TAHHHIOB, PaboTa ¢ KOHCTIEKTOM JIEKIIUA.
kpacuteneil. ConroOunusanus U ee 3HaYeHUE
B (Qapmarmm. MunemsipHble KOJUIOMIHBIE
CHCTEMBI B (hapMaIuH.

19 @axTopsl yCTOHYMBOCTH pacTBopoB BMC. Pabota ¢ KOHCIIEKTOM  JIEKHHil.

BricanuBanue. 3aBUCHMOCTD IIOPOTOB
BbICIMBaHMs nonuamdonutos ot pH cpenpl.
Koaunepsanus, MHKpOKOAIepBanus.
MukpokancyiupoBaHHe. 3acTyAHEBaHUE.
Tukcorponust ctynHeill u reneid. CuHepesuc
crynaaei. CTyaHu B hapMariim.

Urenne W  uW3ydeHWe  y4eOHOM

JUTEPATYPHI - y4eOHUKOB,
cnpaBoYHHKOB. Pabora ¢ wuHTEpHET
pecypcamu.

ITmomanka cucremsl «KMOODLEY 1o
cesuike: http://Ims.nosu.ru/

NTOI'O (Bcero - AY)

mpeHuHeau, uzpoeoe npoexkmupoeanue, KOMnbvlomepHas

*6UObl CAMOCMOSAMENbHOU pabomvl: paboma ¢ JIUMEPAMYPHLIMU U UHLIMU UCIMOYHUKAMU UHGOpMayuu no
usyyaemomy pasoeny, 8 MOM Huclie 6 UHMepPaKmusHou gopme, BblNOIHEHUe 3a0aHull, NpedycMOmpeHHbIX pabouyel
nPOSPaAMMOUL (2PYRNOGLIX U (Uil) UHOUBUOYAILHBIX) 6 hopme nanucanus ucmopuil 6onesnu, peghpepamos, scce, NOO20MOBKU
00K1A008, GbIcMYNIeHUll, NO0020MOBKA K YY4ACMUIO 8 3aHAMUAX 8 UHMEPAKmueHol Gopme (poiesvie u Oenosvie Ucpbl,

Juckyccuu), paboma ¢ INEKMPOHHBIMU

006pA306aMENbHBIMU PECYPCAMU, DPAZMEUEHHBIMU HA 00pA308amMeNbHOM nopmane YHueepcumema, no020MO8KA KyPCOBbIX
pabom u m.o.
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8. OueHoYHBIE CPeACTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIeBAeMOCTH, Py0e:KHOIi aTTecTalliy U
NMPOMEKYTOYHOM aTTeCTAMHU MO0 UTOTaM OCBOEHMS T CHUIIUHBI.
Tekymuii KOHTPOJb 3HAHUW MPOBOJMUTCS MYTEM OLICHKU BBIMTOJHEHHUS MUCHbMEHHBIX 3aJaHU K
HpaKTI/I‘-IeCKI/IM 3aHATUAM, a TAKXKC yCTHBIX OTBETOB Ha HpaKTI/I‘-ICCKI/IX 3aHATUAX.

@opmbl padoOThI: JIEKIUH, CEMUHAPBI, KOHTPOJbHbIE PabOTHI, CAMOCTOSTEIbHBIE PaOOTHI
(uTeHue muTepaTyphl, pabota B OMOIHOTEKE, MPE3eHTAIIUH, TUCKYCCHH ).

Buabl KOHTpoOJsi: TeKylmMi (Ha CEMHMHApCKUX 3aHATHUSAX), MPOMEXKYTOUYHBIH (MOIYJIbHOE

TECTUPOBAHUE), UTOTOBBIN (IK3aMEH B 5 ceMecTpe).

IIpoBepka KadecTBa YCBOCHHMSI 3HAHUM OCYIIECTBIISETCA HE TOJBKO B YCTHOW, HO U B
nucbMeHHoU (opme. [IpoBeneHue pasHbIX MO GopMe U MO 00bEMY YCTHBIX M HMHCBMEHHBIX paboT
JTUCIHUIUIMHUPYET CTyAEHTa, NA€T MpernojaBaTellio OCHOBAaHUS Al OOBEKTHUBHOW OLIEHKH 3HAaHUU
KQXKIO0ro CTYJEHTAa MPH BBIBEICHUU CYMMapHOTro 0ajuia, MO3BOJSET CTYJIEHTY MPEICTaBUTh YPOBEHb
CcOOCTBEHHBIX 3HaHUU MO MPEAMETY, YBUJIETh CBOM CUIIbHBIE U ca0ble CTOPOHBI, YTOOBI YUECTh UX MpPU
MOJIFOTOBKE K 3a4eTy.

Bubl TekyIero KOHTPOIS:

a) YCTHBIN (DpOHTANBHBINA WIIN HHIUBHLY aJIbHBIN OTIPOC;

0) muChbMEHHAasi caMOCTOATEIbHAs paboTa;

B) YCTHO€ M3JI0)KEHUE COJIEP’KaHUsl IPOYUTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;

I') YCTHOE BBICTYIUICHUE TIO TEME O0CYKICHHUS.

ITpoMeXKyTOYHEIN KOHTPOJIb

JucuumnnuHa pa3dbuta Ha MOAYNIH, KOTOPBIE MPEACTABISAIOT COOON JOTHUECKH 3aBEpILICHHBIC
gacTh pabodell mporpamMMbl Kypca W SIBIISIFOTCS T€M KOMIUIEKCOM 3HAaHUH W YMEHH, KOTOPBIE
noJjiekaT KOHTpoto. KOHTpollb OCBOEHHs MOJyJiel BKIIOYaeT B CeOsl BBHIMOJHEHHE MHUChMEHHBIX
KOHTPOJIBHBIX PaboT, MPeayCMOTPEHHBIX paboyeil mporpaMmMon JUCIUILTUHBL.

B koHie cemecTpa MPOBOAUTCS KOHTPOJBHOE MEPONPUATHE, BKIIOYAIOIIEe KOHTPOIb
MOCJIEAHETO MOJYJISL AJIsl BCEX CTYAEHTOB M KOHTPOJIb, KOTOPBIN MPOXOAAT 0053aTeIbHO T€ CTYIEHTHI,
KOTOpBIE UMEIOT 3aJ0KEHHOCTh IO MPOLLUIBIM MOIYJSM, a TaKKe T€, KTO JKelIaeT YIy4IlIUTh CBOM
PEUTHUHT

[TpomexyTOUHBIN KOHTPOJIb OCYIIECTBIISETCS 10 0aUTbHO-PEHTHHTOBON CHCTEME.

Metoauka ¢popMupoBaHus Pe3yJIbTUPYIOLIEH OLIEHKH.
HNrorosas OLCHKA CKJIAAbIBACTCA KaK CPCAHCB3BCIICHHAA IO PE3YyJIbTaTaM BCCX OLCHUBACMBIX
paboT Ha MPOTSHKEHUM CeMecTpa, KyJa BXOAAT IOCELICHHE JIEKIMH M CEeMHMHApoOB, OTBETHI U
JIOTIONTHEHUST Ha CEMMHApax, KOHTPOJIbHbIE pPa0OThl (KOHTPOJBHBIE CpE3bl IO WTOTaM MOIYJIs),
JIONIOJIHUTENBHBIE OLICHKHU IO pedeparaM B CyMME C UTOIOBBIMU pe3yJIbTaTaMH OaabHO-pEHTHHIOTrO
TCCTUPOBAHMU.

Bomnpocsl paznena «Tepmoannamuka
1. Tepmommaamudeckue cucteMsl. [Iporiecc - H3MeHeHne COCTOSHUS CHCTEMBL. Y paBHEHHSI COCTOSTHHS Ta3a.
2. TlepBoe Hayamo TepMOIMHAMHKH. DHEprus, TEIUIoTa, padoTa. Pabora pacuiMpeHHs HICalIbHOIO Iasa B
Pa3IMYHBIX MPOIIECCaX.
3. Buytpennss sneprust. Htanenus. TemnnoBoit agdext xumuueckoi peakuuu. 3akoH ['ecca.
4. TenmoeMkocTh. CBSI3b TEINIOEMKOCTH C TEPMOJUHAMHYECKUMH (DYHKIUSMHU. 3aBHCUMOCTh TETLTIOEMKOCTH
OT TeMIepaTypHl.
5. Tepmoxumus. Tenmotsl 00pazoBaHus U cropaHus BemecTB. CTaHIapTHBIE TETIoBbIe () (EKTHI.
6. BrrunciieHrne TeIIOBHIX 3P (HEKTOB XUMUUYECKUX peakiuii. Kagopumerpus. TemmoTsel pacTBOpeHUs U
HeWTpamu3aluu.



7. YpaBHeHHe M300apbl W M30XOPHl XUMHUYECKOH peakiuu. BnusHue TemmepaTypbl Ha XMMHYECKOE
paBHOBecue. Cmemenue pasHoBecus (mpuHu Jle-1llatense).

8. Brtopoe nHauano tepmommHamuku. DHTponms. [loctymar Ilnanka. BerawcineHus W3MEHEHHWH SHTPOIHH B
Pa3IMYHBIX MPOIIECCaX.

9. AOGcomoTHas SHTPONHUS XUMUYECKUX coeTnHEHNH. CTaTHCTHUECKUA CMBICT SHTPOIIHH.

10. Ouneprusa ['ub6ca u sueprus I'enpmronsua. Ypasaenue I'nd6ca-I'ensmronsia. TepMonunaMuieckue
MTOTEHITHAITBI.

11. CaMompou3BOJIBHEIE U HECAMOTIPOU3BOJILHBIC TIPOIIECCHL. KpuTeprun caMomporu3BOIEHOCTH TIPOIIECCOB.
YcnoBus TepMOIMHAMUYECKOTO PaBHOBECHS.

12. Xumudeckuit notennuain. OOIee ycaoBre XUMHISCKOTO paBHOBecHs. Y paBHeHHUe [ mO0Oca-/lorema.

13. XuMuYeCKHii MOTSHIIMA HJICAIbHOTO M pealibHOro ra3a. KoHcTaHTa XUMHUYECKOTO PABHOBECHS U CIIOCOOBI
€€ BBIPAKCHHS.

14. KoncranTa paBHOBECHS W CTaHmapTHas 3Heprus [ modca peakimu. XMMHUIECKOEe paBHOBECHE B
KOHICHCHPOBAaHHBIX CHCTEMaX.

15. YpaBHeHHE H30TEPMBI XUMUYECKON peakliii. XHMHUYECKOE pAaBHOBECHE B T€TEPOT€HHBIX CHCTEMAX.

16. YpaBHenue n300apbl ¥ M30XOPbl XUMHUYECKOH peakuuu. BnusHue Temmeparypbl Ha XHMHYECKOE
paBHOBecre. CMemenue paBHoBecus (puaIum Jle-1llarenne).

17. ToMoreHHbIe U reTeporeHnbie cuctemsl. [Ipasuiio da3 'ubdoca.

18. dazoBbIe paBHOBECHS B OTHOKOMIIOHEHTHBIX CHcTeMax. J(narpamMmma coCTOSHUS BOJIBI.

19. PaBHOBecrne OMHAPHOTO JKHIKOTO PAcTBOpa, COCTOSIIEr0 W3 JIETYYHX BEIISCTB, C IMapoM. 3akoH Payis.
OTtkIToHEHUS OT 3aKoHa Payrs.

20. CgoiicTBa mpeAenbHO pa30aBIeHHBIX PacTBOpOB. YpaBHeHus Payns m ['eHpu. PacTBOopuMOCTh Ta3oB B
KHUIKOCTSIX.

21. ToHmxkeHue TeMIepaTypsl 3amep3anus pactBopa. Kpuockomnusi. [1oBbileHne TeMneparypbl KHIICHHS
pactBopa. D0ymuockomnusa. Ocmoc. M30ToHUYECKHE PACTBOPHL.

22. AseotporHbIe pacTBOPHI. 3akoHbl [ mO0ca-KonoBaoBa. @pakiroHHas eperonka. Pexrndukarus.

23. bunapHBIe cMecH ¢ OTPaHUYEHHON PacTBOPHMOCTBIO KuAKocTer. Kpurnueckas Touka. Bzaumuo
HEPAaCTBOPUMBIE JKUJIKOCTH. DKCTPaKIHS.

24. PaBHOBecHe MEXIy TBepIoW (a3oil M pacilaBOM B OMHAPHBIX cHCTeMax. TepMHUYCCKUH aHaJH3.
Juarpamma cocTostHUS OMHAPHBIX CUCTEM C 3BTeKTHKON. [IpaBuio peryara.

25. TBepaple pacTBOPHL C HEOTPAaHMYCHHOW PAaCTBOPHUMOCTBIO B TBEPAOM COCTOSHHU. CHUCTEMBI C
XUMHYECKUMH COETMHEHUSAMH, TUIABSIIUMUCS KOHIPYIHTHO U HHKOHTPYSHTHO.

Bomnpocs! K 3k3aMeHy 10 AUCUMILIUHE «DU3HYecKasi M KOJUIOUAHAS XUMUSD).
Paznen «Tepmogunamuka»

1. OcHOBHBIE OHSATHUSI XUMHUYECKOW TEPMOTUHAMHUKH. TepMHUHBI U MOHSTHSA: cUCTeMa (OTKPBITasi, 3aKPhITasl,
M30JIMPOBaHHAs, TOMOTEHHAs, TeTePOTeHHAas ), COCTOSTHHE U CBOHCTBA CHCTEMBI.
2. TlepBblii 3aK0H TEPMOJUHAMUKH, (HOPMYIHPOBKA, MATEMATHIECKOE BhIpaKeHHE. BHYTpeHHSs sHEpTUs,
sHTaNbNUs. Beipaxenue [-ro 3akoHa A7 H30TEPMHUIECKOTO, H30XOPHOTO U H300aPHOTO MPOLIECCOB.
3. TemmmoemkocTh. MicTHHHAS, MOJISIpHAs TETNIOEMKOCTh. M30X0pHast, n300apHas TEIIOEMKOCTb.
4. Temnosblie 3¢ dextrl. 3akoH ['ecca. 3aBrucUMOCTh TeIOBOro 3(h(heKkTa XMMHUECKOM peakIui OT TeMIIepaTypbl
(ypaBHenue Kupxroda).
5. Beruncnenne TemioBeX 3QQexToB XuMudecknx peakiuii. Kamopumerpus. TemmoTs! pacTBOPEHUS U
HEWTpaau3aluu.
6. BHyTpeHH:Is1 oHeprus. DHTanbIus. TermnoBoi 3¢ GexT XuMuieckoi peakuu. 3akoH ["ecca.
7. Bropoii 3akoH TepMmoauHamMuku. @opmyimposka |l-ro 3akoHa TepMoOAMHAMUKA. DHTPOIHUS. 3aBUCUMOCTh
SHTPONHH OT TEMIIEpaTypsl. MI3MeHeHne S3HTPONHY B HEKOTOPBIX MPOIIECcCaX.
8. OmpeneneHne MOJIIPHOM Macchl pAaCTBOPEHHOT'O BEIIECTBA KPHOCKOMUYECKUM, 30YIUTMOCKOTMYECKUM HITH
OCMOTHYECKHUM METOJIOM.
9. MneanbHbIe pacTBOPHI. 3aKOHBI HACATBHBIX pacTBOpPoB. OcMoc B ocMOTHYECKoe naBieHne. 3akoH Bant-I'odda,
Payns. [lormkenne TemnepaTypsl 3aMep3aHusl pacTBopa (KPHOCKOIIHS).
10. CunbHbIe 25eKTPOTUTE. OCOOCHHOCTH CBOMCTB CHIILHBIX 3NIeKTpoINTOB. Koadduuument aktuBHoctu. [lonarue
coJIbBaTanuu (TUAPATAIIIN) HOHOB.



11. KoHaykTomeTpuieckoe TUTpOBaHHE. TUTPOBAHHUE CUIILHON KUCIOTHI CUIBHBIM OCHOBaHHEM. TUTpOBaHHE
CJ1a00i KUCIOTHI CHIIEHBIM OCHOBAaHUEM.

12. Dmektpuyeckas MPOBOIUMOCTH pacTBOPOB. CKOPOCTH JBWKCHHUS WOHOB. Y IebHAs, SKBUBAJICHTHAS
MIPOBOIUMOCTD JIEKTPOJIUTOB U MX 3aBUCUMOCTH OT Pa3IHYHBIX (PaKTOPOB.

13. Tepmoxumus. TemnoTsl 0O6pa3oBaHust U cropaHus BerecTB. CTaHIapTHBIE TETIOBBIC A3 QEKTHI.

14. Tepmommnamuueckue noteHuuansl. DHeprus ['md6ca m sneprus I'embmronsna. Ypasuenue ['m66ca-
I'enpmronsna.

15. YpaBHeHnue n300apbl 1 H30XOPbl XUMHUECKON peakiuu. BiusHue TeMneparypbl Ha XUMUYECKOE PaBHOBECHE.
Cwmemenne paBHoBecus (mpuHuui Jle-1llatense).

16. Bropoe Hauano tepmonunaMuku. DuTponus. [loctynar [nanka. Beruucnenus u3sMeHeHU S3HTPOINY B
Pa3IMYHBIX TPOIIECcCax.

17. Camonpou3BoJIbHBEIE U HECAMOIIPOU3BOJIbHBIE Mpoliecchl. Kpurepuu caMonpon3BoIbHOCTH MPOLECCOB.
YcnoBus TEpMOAMHAMUYECKOTO PABHOBECHSL.

18. VpaBHEeHHE H30TEPMBI XUIMUYECKOH peakiini. XMMUYeCKOe PABHOBECHE B TETEPOTEHHBIX CHCTEMAaX.

19. VpaBHeHue n300apbl U M30XOPhl XHMUYECKOW peakuu. BimsHie TeMnepaTypbl Ha XAMHYECKOE PAaBHOBECHE.
Cwmemnienne papaoBecus (mpunnui Jle-1lartense).

20. DKBUBAJICHTHASI DIIEKTPUIECKAs IPOBOJIMMOCTD U 3aBUCUMOCTD €€ OT Pa3HBIX (DaKTOPOB.

21. ToMoreHHbIE U TeTeporeHHble cucTeMbl. [IpaBuno ¢a3 ['n6oca.

22. TepMmoaMHaMHKa rajJbBaHUYECKOro syieMeHTa. OnpeaenceHue MojJHOH, CBOOOJHON U CBSI3aHHOM DHEPTUH
ralbBaHUIECKOTO JIIEMEHTA.

23. OOpaTtuMbIe U HEOOpaTHMBbIE AIEKTPoaAbl. Kiaccudukanus oOpaTuMbIX 371€KTPOAOB (3JIEKTPOIBI IEPBOTO
pona).

24. OmpeneneHre >ICKTPUYESCKOW MPOBOAUMOCTH pacTBOpoB. KoHaykToMerpmueckas sueitka. OmpeneneHue
CTETIeHHN ¥ KOHCTAHTHI IMCCOLHAINH c1ab0T0 3JIEKTPOIINTA 110 SJEKTPUIECKONW TPOBOIUMOCTH PacTBOpa.

25. PaBHOBeCHBIE 3JICKTPOJHBIC MPOLECCH U JJICKTPOABIDKYILIME CHIIBL DJEKTPOJ, 3JEKTPOIHBIN MOTEHIHANT U
3.71.C. DIEKTPOXUMHUYECKOH IIETIH.

26. Teopnu BOBHHKHOBEHHS CKayka MOTEHIMANIA Ha TPaHUIle METAII — PacTBOP.

27. ®a3oBbie paBHOBECHS B OJJTHOKOMIIOHEHTHBIX cHcTeMax. JmarpaMMa cOCTOSIHUS CEpBI.

28. PaBHOBECHBIC AJIEKTPOIHBIC MTPOIECCH M JIEKTPOABIDKYIIHE CHIIBI. OOpaTUMBIE U HEOOpATUMBIEC JICKTPOIEL.
Krnaccuduxkarms o6paTUMBIX 3JIEKTPOIOB (3IEKTPOIBI BTOPOTO POJIa).

29. TanpBaHMYECKUH dMEMEHT. XMMHYECKHE U KOHIICHTPA[MOHHbIEC TalbBaHUUECKUE deMeHThl. O0mmme
BBIPKCHUS U1 3.71.C. TAIbBAHUYECKOTO 3JIEMEHTA.

30. PaBHOBecHe MeXIy TBepIOW (a3oil M paciiaBOM B OMHAPHBIX CHCTeMaX. TepMudeckuii aHanmm3. J[marpamma
COCTOSIHMS OMHAPHBIX CUCTEM C 3BTEKTHKOM. [IpaBuio peruara.

31. [lonmxkeHune TeMrepaTypsl 3amMmep3anus pactsopa. Kpuockonus. [ToBslieHrne TeMiiepaTypbl KUTIEHUS pacTBOPA.
D0ymockomust. Ocmoc. M30TOHUYECKHE PACTBOPHI.

32. ®a3oBbIie paBHOBECHS B OJJHOKOMIIOHEHTHBIX CHCTeMaXx. JlnarpaMMa coOCTOSIHUSI BOJIBI.

Pasznena «XuMuueckass KHHETHKA»

1. OcHOBHBIC TIOHATHS M MOCTYJNAThl (GopMaTbHONH KHMHETHKH. [IpsiMas u oOpaTHas KMHETUYECKUE 3a]auu.
[NapaMeTpbl KHWHETHYECKUX yPaBHEHHIA.

2. MonexynsIpHOCTh W MOPSAAOK peakiui. MeToabl OnpeeNieHHs MOPAIKa peakuun. Peakiui nmepeMeHHoTo
nopsiaka (MIpUBECTH IPUMEPHI).

3. VYpaBuenue Appenuyca. CriocoObI ONpeNeNeHns ONBITHON YHEPTHH aKTHBAIIUU, U €€ CBSI3b C DHEPTHIMH
aKTHUBAIIUH YJIEMEHTAPHBIX MPOIECCOB.

4. Kunernmdeckoe omucaHHEe HEOOpPATHMBIX pEaKIUil TEepBOTr0 TOpsAKa B 3aKPBITHIX CHUCTeMax. Bpems
MOJIyIIPEBPALEHHS U CPEHEE BPEMS JKU3HHU UCXOIHBIX MOJIEKYIL.

5. OOpartumas peakius EPBOrO MOPSJIKA U OMPEeIICHUE e¢ KHHETHIEeCKUX apaMeTpoB. CKOPOCTh peaKinu
Y XUMHUYECKOE CPOJICTBO.

6. HeoOpatumbie peakiiy HYJCBOIO U BTOPOTrO MOPSAKOB, ONPEACICHUE KOHCTAHTHI CKOPOCTH M3 OIMBITHBIX
JIAaHHBIX. ABTOKaTanuTH4eckas peakuus. Bpems momymnpeBparieHus (MpU OJMHAKOBBIX KOHIIEHTPALUAX
KOMITOHEHTOB).

7. HeoOpatumble ToCienOBaTeIbHBIC PEAKIMK IEPBOrO MOpsAKa (TOYHOE W TPUOIIDKEHHOE pEHICHUS
KUHETHYeCKO 3aau). MeTo]] KBa3HCTallHOHAPHBIX KOHLIEHTPALUI U 00J1acTh €ro MPUMEHEHHUSL.
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MeTozs! KBa3UCTAI[MOHAPHBIX ¥ KBAa3WPABHOBECHBIX KOHILIEHTPAIlMH B XUMHUECKOIl KHMHETHKE (Ha JF000M
npuMepe).

YpaBuenne Mwuxasnuca-MenteH. OmnpefienieHne ero KMHETHYECKHX I[MapaMeTpPOB M3 OMBITHBIX JTaHHBIX.
CormocTaBienne co cxeMoit JIsurmiopa-XuHIIEIbBYIa B TETEPOTEHHOM KaTau3e.

Kunernka ¢epMEeHTaTUBHBIX peaKlnuii ¢ KOHKYPEHTHBIM HHTHOUPOBaHUEM.

HepasBetBiiennsie nenHbie peaknud. CKOpPOCTb TEMHOBOW M (DOTOXMMHYECKOW peaknud 0Opa3oBaHHS
HBr. YpaBuenne bonenmreitna-Jlnaaa.

BbIBO/T KMHETHYECKOTO YpaBHEHMS JJIS Pa3BETBIEHHBIX IETHBIX pEakUUil M ero aHaiu3 (Ha mpumepe
TopeHust BoAopoaa). MeTon «IoIyCTallMOHAPHBIX» KOHIIeHTpanui CeMeHoBa.

Pa3BeTBnEHHBIE LEMHBIE PEAKLMU: IOTYOCTPOB BOCIUIAMEHEHHS] M MPUYMHBI IOSIBICHHUS HECKOJIBKHX
mpenenoB BociutamMeHeHHs. [lonokeHwe mepBOro mpenena BOCIDIAMEHEHHWS ISl CMECH BOJOPOAA C
KHCIIOPOJIOM.

[TomoxeHune BTOpoOro npeaena BociiaMeHeHus i peakuun Ha+ Oo.

CKOpOCTH peakIuii B OTKPBITHIX CHCTeMax. YpaBHEHHE /IS CTAI[MOHAPHON CKOPOCTH peaknud B
peakTopax HIEaJTbHOr0 CMEMIEHUS M HJEaIbHOr0 BBHITECHEHHA. CKOPOCTH peakiiy MEepPBOro IMOpsAIKa B
peaKTope WIeaNbHOTO cMemieHus (HeoOpatumas W oOparmmas peakmus). OmnpeneleHue KOHCTaHT
CKOPOCTH IO CTalMOHAPHBIM KOHLEHTPALMSIM HCXOJIHOTO BEUIECTBA U MMPOAYKTA PEAKIIUH.

Ucnonb3oBanne aanabdaTUYecKoro MPHONMKEHUs JUIS ONHCAHWS XHUMHUYECKOH peakiMyd YacTHIIL:
MOBEPXHOCTH MOTEHIIUATBHOU SHEPTUHU, TYTh PEAKIIUU, YHEPTUS aKTUBALIUH.

Teopuss aKTUBMPOBAaHHOTO KOMIUIEKCA U CTAaTUCTHMYECKUM BBIBOJ OCHOBHOTO ypaBHEHHs. B3anMocBs3b
ONBITHOW M UICTUHHOM HEPTUM aKTHUBAIUH.

TepMoguHaMUYECKUH acCIEKT TCOPUU aKTUBHUPOBAHHOTO KOMIUIEKca. Peakiuu B pacTBopax. YpaBHEHHUE
bpencrena-beeppyma.

Teopus akTUBHBIX coynapeHuil. YpaBHeHue Tpayrtia—IJlbtouca.

[IpumeHeHne Teoprn aKTUBHBIX COYAAPEHUH K OMMOIEKYIISPHBIM PEAKIIHSIM.

Hcnons3oBaHue TEOPUU AKTUBUPOBAHHOTO KOMILIEKCA JUIsI OLEHKH CTEPUUYECKOTO0 MHOXHUTENS TEOpUU
aKTUBHBIX COYJIapEHUN.

WnTtepnperanivs OpendKCIOHEHIIMATHLHOTO MHOXKHUTENS B CTaTUCTUYECKOM M TEPMOJUHAMUYECKOM
aCIEKTaxX TEOPUHU aKTUBUPOBAHHOTO KOMILIEKCA. DHTPOMUS aKTUBALIUU.

MoHOMOJNEKyISIpHbIE peaKlMK U UX ONICAaHHE B TEOPUH aKTHBHPOBAHHOTO KOMILIEKCA (B CTATHCTUIECKOM
Y TEPMOJIMHAMHYECKOM aCIIeKTax).

Kunetnueckne 0coOEHHOCTH MOHOMOJEKYISPHBIX peakuuil. [lpumeneHue teopum coygapenuid. Cxema
Jlungemana. [TonpaBka XuHIIENbBY 1a.

Peakmuu B pactBopax. YpaBHeHHe CMOJYXOBCKOTO W €0 NMPHUMEHEHHE B KUHETHKE OMMOJICKYJSPHBIX
peaKuui.

Kunerndeckrne XapaKTepUCTHKH JIIEMEHTApHBIX MporeccoB Qoroxumun. llpuamun ®panka-KonmoHa.
dusnveckre ¥ XHMHYECKHE CBOMCTBA MOJEKYJ B AJIEKTPOHHO-BO30Y>KACHHOM COCTOSIHHH. DKCHMEPHI U
9KCHUIUIEKCHI.

3akonsl Goroxumum (3akoHb byre-Jlambepra-bepa, Bant-I'odda, Ditamreiina). KBaHTOBBIM BBIXOI.
«Knerounsrit 3 dexry. Kunernueckas cxema llltepra-donpmepa. MHOT0(OTOHHOE TTOTIIOMICHHE.
OCHOBHBIE TIOHSATHS W KIacCH(QUKAIIMM B KaTajlu3e: TEeTEPOTEHHBIA W TOMOTCHHBIH KaTalus,
(epMEHTAaTHBHBIN KaTaJln3, aBTOKATAIN3, aKTUBHOCTh M CEJICKTUBHOCTh KaTAIM3aTOPOB, YHUCIO 00OPOTOB
(TOF u TON). Karanu3 Ha HaHOYACTUIIAX.

MexaHu3Mbl KHCIIOTHO-OCHOBHBIX KAaTaJUTHYECKHUX peakimuii m ux Kiaccupukanus. Lleomwtsr m mx
cBoiicTBa. TBepAbIe KUCIOTHI KaK KaTalu3aTOPBL.

Kunernka peaknmii crienquu4eckoro KHCIOTHOTO Karain3a. MexXaHW3Mbl W JHUMHTHPYIOUINE CTaiHH.
OyHKINA KHCTOTHOCTH ['aMmeTta. CyTIepKUCIOTH.

Kunernka peakuuii oOIIEro KHCIOTHOTO M OOIIEro OCHOBHOTO Karaiu3a. MeXaHW3Mbl peakiui |
JTUMHUTHPYIOLUE CTAUM Ipoliecca. Y paBHeHHe bpeHcTena u ero anamus.

KoppensiunoHHble COOTHOLIEHUS] MEXAYy KHHETUYECKMMH W TEPMOJMHAMHUYECKMMM [apaMeTpamu B
karanuse. Y paBHeHus: bpéuctaena. Ypasuenue CemenoBa-llonssan muist paguKaabHBIX PEaKITHil.

Kuneruka JIourmropa-XuHmIensByJa [Uis peaklUuM Ha OJHOPOJHOM IOBEPXHOCTH KaTallu3aropa.
Oco0EHHOCTH KMHETUKH U 3alCH KOHCTaHThI PABHOBECHS B aJICOPOIIMOHHOM citoe (00IIni cirydai).
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34. KuneTuka rereporeHHO-KaTAIMTHYECKUX Peaknui ¢ MU Py3nOHHBIMU OTPaHUYCHUSIMA. BHENIHss
muddy3us .

35. KuneTnka KaTamuTHIECKUX peakiuii BO BHyTpeHHEH nmrudPy3nonHoit obaactu. Pemenne KnHeTHIECKOM
3a7aun 3enbaoBrYa-THuie Uit HEOOPATHMOW PEaKIK IEPBOTO TOPSIKA.

36. DIeKTpOoNIUTUIECKAs TUCCOIUAIINS: IKCIICPUMECHTAIBHBIC MPOSIBIICHUS U KOJUYCCTBEHHBIC COOTHOIICHUS.
IIpuyurHbBl yCTOMYMBOCTH HOHOB B PaCTBOpax 3JIEKTPOJUTOB. Mojens bopHa.

Paznen «diekTpoxummspy
Teopust cUIBHBIX 3MEKTPOIUTOB JleOas-XtoKKems: mpruOInKeHnsS MOIETIN HOHHON aTMOC(ephl, 3aBUCUMOCTD
paanyca HOHHOH aTMOC(EPHI OT MPUPOIBI PACTBOPHUTEISI U DIIEKTPOIIUTA.
[TepBoe u BTOpOE TpHOMMKCHUS Teopuu Jlebas-XroKKeNns I pacdera CpeaHero MOHHOro Kol uimeHTa
aKTUBHOCTH: TIPEJIeIIbl IPUMEHUMOCTH U PUPOAA HAOII0JaeMbIX OTKIIOHEHUH OT KCIIEpUMEHTA.
VYaenpHas M SKBUBAJIEHTHAs AJIEKTPOIIPOBOAHOCTH NEKTPOJIUTOB. [10BMKHOCTH OT/AENBHBIX HOHOB.
OMnupuueckuii 3akoH Konbpayia u ero obocHoBanne OH3arepom.
Uwncita mepeHoca, HOHHBIE 3JICKTPOTIPOBOAHOCTH, TIOIBIKHOCTH U KO pumueHTs 1 dy3nH, NX 3aBUCUMOCTD
OT KOHIIEHTpAalMH pacTBOpA.
3aBUCUMOCTh HKBHUBAJICHTHOM AJIEKTPOMPOBOJHOCTH OT TEMIIEPATyphbl, MPUPOJbI PACTBOPUTENS U
KOHIIEHTpaIuu pacTBopa. YpaBHenue OHzarepa.
IIporieccsr audpdy3mm w wmurpaumu B pacTtBopax snektponnutoB. Dopmyna Hepracra-DifHmTeitHa.
Juddy3noHHBIN MOTEHIIMAT HA TPaHUIIE ABYX PacTBOPOB.
Pa3HocTy noTeH1anoB B 3eKTpoxXuMudeckux cucremax. [lorenmnuanst BonbTa 1 IN'ansBanu. [ToBepXHOCTHBIM
MOTEHIHAL.
ONEeKTPOXUMUYECKUHA MOTEHIHA. Y CIOBHS PaBHOBECHS HA I'PaHUIIE IEKTPOJia C PacCTBOPOM H B
9JIEKTPOXUMHUECKOM Lenu. YpaBHeHue HepHcTa.
CrarmapTHbIe JIeKTpoaHbIe moTeHInansl. Pacuer 3/1C ¢ momMompio TabauIl CTaHAAPTHBIX MTOTCHITHAIOB.
Huarpammet [Typ0s.
Knaccuduxarust 31eKTpoIoB U MEKTPOXUMHUYECKUX TETICH.
Ypasuenune [ 'n60ca-I" enpMromnpiia v ero MpuMEHEHUE K AIEKTPOXUMHUECKUM CHCTEMaM.
Omnpenenenue meronoMm DJIC sHeprun ['m60ca, SHTAIBITUU U SHTPOIIUU XUMUYECKON PEaKIInu.
Omnpenenenue meronom JDJIC koadduuneHToB akTUBHOCTH, pH pacTBopa, MpoW3BEIACHUN PacTBOPHMOCTH,
KOHCTaHT YCTOMYMBOCTH KOMIUIEKCHBIX COCIUHEHUH.
OnexTpoKanuuIsipHble siBneHns. OCHOBHOE YpaBHEHHE IJEKTPOKANMWUIIPHOCTH M ypaBHeHHe Jlumnmmana s
UAEaNbHO TOJApHU3yeMoro »siekTpona. I[loTeHuman HyneBoro 3apsjaa. 3aBUCHUMOCTh ITOBEPXHOCTHOTO
HaTSDKEHUST OT TOTEHLMAajga B PacTBOpax IOBEPXHOCTHO-aKTUBHBIX M  IOBEPXHOCTHO-HEAKTHUBHBIX
ANEKTPOIUTOB.
MopenbHbIe MPEICTaBIEeHUs O CTPOSHUH 3apshHKeHHON MexdasHoW rpanuubl (Mogenu [empmromsma, 'yu-
YanmeHna, llItepna u I'pama).
Tpu ocHOBHBIX ypaBHEHUs AUGGHY3MOHHOW KUHETHKH. Bpamaromuiics AUCKOBBIM 3JICKTPOI: 3aBHCHMOCTH
CKOPOCTH 3JIEKTPOJTHOTO IPOIECCca OT YaCTOTHI BPAIIeHHUS B YCIOBHSIX CTallMOHApHON audy3un.
[Monsiporpadusi: CymIHOCT METONA, YpaBHEHHE MOJSporpaduveckoi BONHBL YpaBHeHue MibkoBuua ajis
PTYTHOT'O KamarolIero 3JIEKTPo.a.
JlumuTUpyromue cragdd B 3JIEKTPOXMMUUYECKUX peaknusax. YpaBHenue batnepa-donpMepa u ypaBHEHUE
Tadenst: 3aBUCUMOCTD CKOPOCTH AJIEKTPOIHOIO TIpoLiecca OT MoTeHrana. Tok oOMeHa.
Teopus 3ameanieHHoro paszpsiaa: [IpuunHbl BOSHUKHOBEHHS MUHMMYMOB TOKa Ha MOJISIPU3ALMOHHBIX KPUBBIX
BOCCTAHOBJICHHMSI aHUOHOB HA OTPHULATENIBHO 3apsDKEHHOM MOBEepXHOCTU. [lonsipu3allMOHHBIE KPHUBBIE IJIs
peXrMa CMeIaHHOW KHHETHKH.
ONEeKTPOXUMUYECKHE MPOIECCh, MPOTEKAIOIINE MPU KOPPO3UH METAJIOB: CTAI[MOHAPHBIM MOTEHIHAT M TOK
CaMOpPacTBOPEHUS MeTallIa. MeTOo bl 3alUThl METAJUIOB OT KOPPO3UH.
XUMUYECKHe HCTOYHUKHA TOKa. TepMOIWHAMHUYECKWE W KHHETHYECKHE AacleKThl WX padoTel. IlpudanHer
camopasps/a.
Tunel anekTpoxuMudeckux cucteM. CIBOCHHbIE XUMUYECKUE LIeNH, IpuMep. BeipaxeHnue nmis 3.1.c. ABOMHOU
XUMUYECKOH LIeTH.
DNEeKTPOXUMUYIECKHE CUCTEMBI (NIEKTPOXUMHUUYECKUE TenH). [ [puHINIBI KiTacCUpUKAIINH 3TIEKTPOXUMHUYECKIX
Lenei.



24, Tumbl 3JEKTPOXUMUUECCKHUX cucTeM. PU3nUecKue, alJIOTPOITUYSCKUE IICTIH, TPUMEPBI.

25. Tlorenumomerpusi. OmpeneneHne ©  TeopeTwdeckoe oOocHoBanue. [IpsaMas MOTEHIHMOMETPHSL.
[NoTteHImOMeTpHYECKOE TUTPOBAHHE.

26. HepaBHOBECHBIE D3JEKTPOAHBIE TPOLECCH. OJIEKTPOIM3 W €ro OCHOBHBIE 3aKOHBI. Hampspkenune npu
anekTponuse. [lepenanpsokenue npu snextponuse. [loTernnnan pasnoxenus (Beinenenus). Ilepenanpsxenue
Ha 3JIEKTPOJIe.

27. TUIIBl JIEKTPOXUMHUYECKUX CHCTEeM. [IpocThie, ciokHbIe XUMUIeckue 1enu. [IpumMepsl. Beipaxkenue 3.1.c. IS
BO/IOPOAHO-KUCIIOPOIHOTO 3JI€MEHTA.

28. Tunbl 3JEKTPOXUMHUYECKUX crcTeM. KOHIIEHTparoHHbIE IeTIH IEPBOTo, BTOporo pona. [Ipumepsl, BeIpakeHus
Ut 3.11.c. BeipaxkeHue 3.1.c. i aneMenTa Jlanuens- Akoou.

29 HepaBHOBeCHHe QJICKTPOJHBLIC IIPOLCCCHI U HUX OTIWYHA OT pPaBHOBCCHBLIX. QHGKTpOIlHaH ToJiapru3anus.
[onsporpadust.

3agaun no «KosutouaHoi xXummun»
Yrobel BbI3BaTH Koaryisimioo 10 miz rumposons cynbduma meimibsika (1), morpeboBanioch B KaxaoM ciiydac
npunuth 0,25 mn 2 H. pactBopa NaCl, 1,3 mz 0,01 H. pactBopa CaCly u 2,76 mr 0,001 H. pactBopa AlCls. Kakoit
3aps UIMEIOT YacTUIBI 3071517 UeMy paBeH MOpOr KoaryJsiuy KaxI0ro 3JeKTpoIuTa?
70 (NaCl); 0,85 (CaCly); 0,902 mmomns/n (AlCl3)
50 (NaCl); 0,65 (CaCl.); 0,092 mmosns/n (AlICI3)
MOJI0KUTENBHBIT
OTpPHUIIATEIBHBIN

s xoarynsiuu 10wz 30051 tunpokcuna xkenesa (I111) B kaxaom ciydae Obuto qobasieno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mr 0,01 1. pactBopa NaxSO4 u 3,7 mn 0,001 1. pactBopa NasPOs. Onpenenure: a) moporu KoaryJssiuuy,
0) 3aps 9acTHII 307151, B) OTHOIICHHUE KOATYJIHPYIONIECH CITOCOOHOCTH HOHOB.

150 (KCI); 15 (Na2S0s4); 2,25 mr-sxs/n (NasPOs);

105 (KCI); 6,25 (NazS0s4); 0,37 mr-sxB/n (NasPOa);

Hopor xoarymsiuuu 0,01 M pactBopa K>CroO7 mo oTHOIIEHHIO K 30M110 OKcHaa amtoMuHUs paBeH 630 ammonw/.
Omnpenennute KOTMYECTBO AIIEKTPOIUTA, HE0OX0ANMOE A1l Koaryasuuu 10 Az 3Toro 307s1.

6,3 cm®

12,4 cm®

TTopory KoaryJIsIHH MeKTPOITHTOB JUTs 30114 cynbduna Mbimbska (1) paBrer: Cact = 60 mmons/r, Cugel , =144

MMOTIL/T, CAICI3 =0,1 mmonv/n, Cnago, =29,3 mmons/n. Onpenenure 3apsa rpaHyn 3oms cynbduaa Mpmbska (1)

Y OTHOIIIEHHE KOATyJIPYIOIIEH CITOCOOHOCTH HOHOB.
MTOJIOJKUTETHLHBIHN

OTpULIATEIBHBIN

1:14:300

1:7:200

Omnpenenute sHepruto [m66ca Gs MOBEPXHOCTH Karlelib BOASHOrO TymMaHa Maccod. m = 4 1 mpu 293 K, ecnu
MOBEPXHOCTHOE HATsHKEHUE BOAbI ¢ = 72,7 MI[)K/MZ, IJIOTHOCTH BojbI p = 0,998 r/em®, JIMCTIEPCHOCTD YyacTull D =

50 MKM ™.

87,41 JTx
125,3 JIx

PaccunraiiTe MoyHyI0 MOBEPXHOCTHYIO IHEPTHIO 5 T AMYJIbCHM O€H30Ja B BoJe ¢ KOHIEeHTpauuei 75 % (Macc.) u
mucnepcHocThio D = 2 mxm™ npu Temneparype 313 K. IlnotHocTs GeH3oma mpu 3Toif Temmepatype p = 0,858
r/cm®, moBepxHOCTHOE HaTsmkeHHe o = 32,0 MJIK/M?, TeMIepaTypHbIi Ko3QQHUIMEHT TOBEPXHOCTHOTO HATSKEHHUS
6ensona do/dT = - 0,13 m[x/(M* K).

3,81 JIx

5,62 Jx



PaccunTaiite faBieHHe HACHIIEHHBIX MAPOB p Haj Kammimu Boasl ¢ aucnepcrocteio D = 0,1 mpu temmeparype
293 K. JlaBiieHre TTapoB BOJIBI HAJT TFIOCKOM IMTOBEPXHOCTRIO TIPH 3TOH TeMmmeparype Ps = 2338 Ila, mIoTHOCTS BOABI
p = 0,998 r/em’, MMOBEPXHOCTHOE HATSDKEHUE BOJIBI G = 72,7 MI[)K/Mz.

3786 Ila
2875 I1a

Onpenenure kodhdurment quddysun D i cpeaHeKBaIPaTHUHBIA CIBHT A 9aCTHIBI THAPO30IS 3a BpeMst T = 10

¢, eciu paayc gactuipl I = 50 HM, Temmneparypa onbita 293 K, BA3KOCTb cpenibl 1] = 10°° Ma-c.

12,42 mxMm
9,26 MKM

Omnpenenure paguyc 4acTUI] THAPO30JS 30JI0Ta, €CIU IOCIe YCTAaHOBJICHUS TU(P(Y3MOHHO-CETUMEHTAIIMOHHOTO
paBHoBecwus mpu 293 K Ha BbicoTe h = 8,56 cM KOHILIEHTpaIHs YacTHIl U3MEHSETCs B e pa3. [II1oTHOCTH 3010Ta p =
19,3 r/cm®, TIoTHOCTD BOIBI Py=10 r/em®,

3,98 um
6,32 uM

ITotok cBera ¢ uMHON BONHBI A = 528 HM, mpoxoas yepe3 smyibcuto CCls B Boge Tommuuoi cinost | = 5 com,
ociabisieTcst B pe3yJbTaTe CBETOpaccesiHuA B [Ba pas3a. Paccumraiite paanyc yacTun aucnepcHoil dasbl, eciau ee
obbemuoe comepkanue C, = 0,8 %, nokazarens mpenomnenuss CCls N; = 1,460, Boger N, = 1,333. Cser

paccenBaeTCs B COOTBETCTBUM C ypaBHeHHeM Panes u ocnabnsiercs no 3akoHy byrepa — JlamGepra — bepa.
25,6 aMm
22,3 HM



Ipumep 1adopaTopHbIx 3ausThii (4, 5 cemectp)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUSA COJIA. OITPEAEJIEHUE TEIIJIOTBI
OBPA30BAHUSA KPUCTAJUVIOTUAPATA

Hean padoTsl. 1. O3HAKOMUTBCS C KAJIOPUMETPUIESCKUM METOAOM H3MEPEHHsI TETIIOBBIX 3((HEeKTOB.
2. OnpeienuTh TeIJIOTY paCTBOPEHHS COJH.
3. OnmpenenuTh TEMIOTY 00pa30BaHUS KPUCTAIIOTHIPATOB U3 O€3BOTHON COJIH.

[lpu pacTBOpeHHH cONM B BOJE, TaK K€ KaK M TPU JAPYIMX HW3MCHEHUSX COCTOSIHUS BeIEeCTBa,
HaOJI0aeTCs JIMOO TOIIOIIEHUE, 00 BBIICICHHUE TEIUIOTHI. M3ydyeHneM TerioBbiX 3P PeKTOB, MPOUCXOIAIINX C
BEIICCTBAMH, 3aHMMAETCS HayKa TePMOXHMHS. B OCHOBE TEpMOXWUMUM JCKUT OTKpBITHIA B 1840 . akanm. I'. U.
I'eccoM 3aKOH, COTIIACHO KOTOPOMY MenI080U dhpexkm peakyuu 3a8UCUm MoaAbKO OM HAYAILHO20 U KOHEYHO20
COCMOSIHULL peazupyrouux 6euecmes U He 3a6UCUN O MO20, KAKUM HYymeM OHU nepeutiu om 00H020 COCTOSHUSL K
opyeomy. 3akoH ['ecca sBIsSeTCS BIOJHE CTPOTUM TOJIBKO JUISL TPOIIECCOB, MPOTEKAIOIIMX IPH IOCTOSHHOM
JIABIICHHUH (B 9TOM cly4ae TerioBor 3G ekt paBeH AH SHTANBITNS) WK MPH MOCTOSTHHOM 00beMe (Toria TeIUIOBOH
addexr Oymer paBern Q). 3mech u B ciemyromeil padore MBI OyaeM paccMaTpUBaTh TEIUIOBBIC A(M(HEKTH MmpH
MOCTOSIHHOM 00BbeMe Q.

[Ipu momMoIu 3TOro 3akOHa MOXKHO PaCCUYHUTATh BEIMUMHY TEIIOBOTO 3((deKTa MpeBpalicHus BEIIeCTBA
TaMm, TJi¢ HEBO3MOXHO MPOU3BECTH TOYHOTO MPAMOro uU3MepeHus. Hampumep, Ipy MOMOIIH MPSIMOTO U3MEPEHHSI
TPYJHO ONPEICTUTh TOYHO BEIMUYHHY TEIUIOTHI 00pa30BaHMs KPUCTAJUIOTHAPATOB, TAK KaK peakiys o0pa3oBaHUs
KPUCTAJUIOTUPATOB M3 OE3BOJHOTO TBEPIOr0 BEIISCTBA M BOJBI MJCT OBICTPO TOJIBKO BHadyaje, IOKa HE
MPOPEarupyoT C BOJOW MOBEPXHOCTHBIC CIIOM KPUCTAJIMKOB OE3BOJHOTO BEIIECTBA, a 3aTEM PEaKIUs CHIIBHO
3aMeIISIeTCsl U JIONTO He 3akaHuuBaeTcs. KpoMme TOro, mpolecc OCIOXHSETCSl PACTBOPCHUEM BEIECTBA B BOJIE.
OILHaKO IIpyu MOMOIIM OCHOBHOI'O 3aKOHa TCPMOXMMHU MOXKHO OIPCACINTb TCIIOTY O6pa3OBaHI/I$I
KpUCTAIJIOTHApPATa, €CIM HK3MEPUTh TEMJIOTY pacTBOPEHMsT OE3BOJHOH COJIM M TEIUIOTY PacTBOPEHUS
KPHUCTAIUIOTUPATA U U3 TIEPBOU BETUUNHBI BHIYECTh BTOPYIO:

Q = Qoess — Qxprer. 1)

ITpu pacTBOpEHHUHM COJH B BOZIC MPOTEKAIOT OJHOBPEMEHHO JIBa Iporiecca:

1) paspyiieHne KPHCTAUTHYECKOM PEIIETKH BEIIECTBA M MCCOIMAIIMS MOJICKYJT Ha HOHBL, [IPH 3TOM

IMPOUCXOIUT MOTJIIOIECHUE TCIUIOTHI B KOJIMYCCTBE, paBHOM Ql y

2) ruapartarys HOHOB; IPU 3TOM BBIICIISAETCS OMPEISICHHOE KOTMIECTBO TEILIOTH, paBHOE Q2.
Temmora pacTBOpEHUs COJIM paBHA alireOpanyecKoil CyMMe TEIUTOBBIX 3()(HEKTOB 3TUX JIBYX MPOIIECCOB:

Qpacms = QZ + Ql .

[Toatomy BemiecTBa, obOnanaroliyie MPOYHON KPUCTAJUTMYECKOW PEIIETKONH M Cl1a00 THUAPaTUPYIOIIHECS B
pacTBope, pacTBOPAIOTCSA C MOTJIONIEHHWEM TeIuloThl. BernecTBa ke ¢ HENPOYHON KPUCTAJUIMYECKON PEIIeTKOM,
o0pa3yllue B pacTBOPE CHIIbHO TMIPATUPOBAHHBIC HMOHBI, HAIPUMEpP HOHBI BOJOPOJA WM THUAPOKCHJ-UOHBI,
PacTBOPSIFOTCS C BBIIEIICHUEM TETLIOTHI.

Temmora pacTBOpPEHHsT BeHIECTBA YBEIMYMBACTCS C YBEIMYEHHEM KOJHYECTBA PAaCTBOPUTEIS,
npuxoasnierocs Ha 1 Monb pacTBopsieMoro BemiecTBa. Eciu ke Ha 1 Mous BemecTBa npuxoautcst 6onee 100-300
MOJIb PACTBOPUTEINSA, TO JalbHeilnee pa30aBlICHHE pacTBOpa OYCHb CJIA00 HU3MEHSCT BEIMYHMHY TEIIOTHI
pacTBOpEHUSI.

Tennomou pacmeoperus NPUHAMO  HA3LIBAMb  KOAUYECTNBO — MENIOMbl, HO2N0WAUelics Uil
8bI0ENAIOWENCST NPU  PACMBOPEHUU O0OHO20 MO Gewecmed 8 MAKOM KOIUYeCTee pacmeopumens, Ko2od
OdanvHetiuee e2o0 000asieHUe He CONPOBOANCOUENCI USMEPUMBIM MENI08bIM 3P dhexmonm.

Hpunaniaexuoctu s padorsl. CTEKISIHHBINA cOCy/] ¢ Memalnkoi wiu cocy Jptoapa Ha 0,5 11; crakaH Ha
0,5 1; Tepmomerp Bekmana; ammysa aisl CoNM; CTEKIISTHHAS TaJl0YKa; aHAJIMTUYEeCKUe Bechl; (apdhopoBasi CTyIKa;
TeXHHUYeCcKue Bechl; mecounnie yacel Ha 1 mun; KNOs3; CuSO4-5H,0; 6e3Boanas CuSOa.

Onucanue mnpubopa. Jlnsd omnpeneneHUs TEIUIOTHI PACTBOPEHHSI COIM MOXHO BOCIIONIE30BAThCS
kanmopumetpoMm (puc. 1). B cocyn Hdwtoapa 1 emxoctpio 500 M1 Ha poOke 3 ykpersitoT TepmoMeTp bekmana 4 u
npobupky 5 (amiyiy, puc. 2) I COJIH CO CTEKIITHHOMN Mmanoukoit 6. PacTBop mepeMenmBaoT MENaaKoi 7.
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Puc. 1. Cxema kamopumerpa: Puc. 2. AMmyna co CTeKISTHHOM
1- cocyn Jproapa; 2 — mrtatus; 3 — mpodKa ¢ MAJOYKOM JJIS COJM U PACTBOPOB KUCIIOTHI WM
otBepcTusimu;, 4 — Tepmometp bekmana; 5 — IIEOYH.

aMmITyIna; 6 — CTEeKIITHHAS TAI0YKa; { — METIajIKa.

OmnpeneneHne NOCTOSIHHOMN KasnopumMertpa. [ pacdera Teriooro 3¢ dexra nporecca, IPOTEKArOMIETO B
KaJIOpUMeTpe, HEOOXOIMMO 3HATh MOCTOSHHYIO KaJOpHMETpa, T.€. KOJUYECTBO TEIJIOTHl B KaJOPHIX, KOTOpOe
TpeOyeTcs Uil HarpeBaHHs KaJloOpuMeTpa ¢ TEPMOMETPOM, MEIIAIKOH, mpoOupkoii, Boxoi u conbio Ha 1°C. s
narpesanust Ha A t morpe6yercs:

KAt
Q=— )

rae Q — Temnora pacTBOPEHHs COM; V  — KOJIMYECTBO COJIH, MOJb; Al — HalileHHOE U3MEHEHHE TEMIIEPATYPHI B
KajopumeTpe; K — MoCTOsHHas KaJlopHuMeTpa.

[MocrosnHyto KamopumeTpa K MOMHO ONPENETUTh MO M3BECTHOW TEIJIOTE PACTBOPEHHs KaKOW-HUOYIb
COJIM, HaIpUMep MO TEIJIOTe PACTBOPEHMS HUTpAaTa Kanus. s 3TOro TIATEeIbHO pacTUPaOT HUTpPAT Kanus (5—7 1)
B dapdopoBoii crymnke. BapemmBaroT (¢ TogHOoCTRIO 10 0,01 T) MyCcTyr0 aMITysry ¢ Majoukoi (puc.2), HACBITAIOT
TyZa OKOJIO 5 T COJIM M CHOBAa B3BELIMBAIOT. 13 pa3sHOCTH Macc HaXOAAT MacCy cOoNd. B3BemIMBaIOT CTEKISHHBIN
cocyx [proapa 1 (6e3 mpoOku) ¢ TouHOCTHIO 0 0,1 T Ha TEXHUUYECKUX Becax W HAJIMBAIOT B Hero okomo 300 mi
TUCTUILTAPOBAHHON BOJIBI, MMeroITel Temmeparypy 18°C. CHoBa B3BENIMBAIOT COCY C BOJOW U IO PA3HOCTH Macc
HaXOJST Maccy BOJIBI.

3aKpbIBAlOT KaJOPUMETP (CTEKISIHHBIN cocyl 1) mpoOkoil M ykpemistoT B Heil Tepmomerp bekmana,
MEIIAJIKY M aMITyJIKy C COJbl0 (puc. 2). 3aTeM ONpenessitoT TeMIIEpaTypy CHadaja BOABI, a 3aT€M pacTBOpa COJIU
npu noMouy tepMomerpa bekmana. YuuThIBas, 4TO PacTBOPEHHME HHUTpaTa Kajius NPOTEKAeT C IOIJIOLICHUEM
TEIIOTHI, TepMoMeTp bekMaHa HacTpanBalOT Tak, YTOOBI MEHHCK PTYTH HaXOJUIICS B BEPXHEW €ro YacTH.

s ydyera TeruiooOMeHa KaJlOpUMETpa C OKpY’KaroIled cpelod M ONpeAeieHUs] HCTHHHOTO HU3MEHEHHS
TEMIIEpaTyphl BO BPEMs OIIbITA BECh KAJIOPUMETPUIECKUIN IIPOLIECC AETIUTCS Ha TP NEPUOJIA;

1) MpeIBapUTEIbHBIN MEePHOJI, MPOAOIKAIOLIHIICS 5 MUH;

2) TJIaBHBII IEPUOJ] — IPOLIECC PACTBOPEHUSI COJIH;

3) 3akIrOUUTENBHBII IEpHOI — 5 MUH.

[TomemmBas Boay B KaJlOpUMETpe, HAOJIONAIOT 3a TEMIEpaTypoil, KOTopas H3MEHSETCS BCIICACTBUE
TemnoobMeHa ¢ Ookpyaromeld cpenoi. Korma m3ameHeHus: TeMmepaTypbl B KaXIble MOJIMHMHYTHI CTAHYT HOYTH
OJIMHAKOBBIMH, T.€. KOIJJa YCTAaHOBUTCS PaBHOMEPHBIN XOJ TEMIIEPATypbl, AENAIOT €€ OTCYEThl C TOYHOCTBIO 10
0,002°C B Teuenue 5 MuH, yepe3 Kaxple TOIMHUHYTHL. llocie 3Toro pa3OMBaiOT MaJOYKOil aMITylly C COJBIO TaK,
9ToOBI BCS COJIb BBHICHIIAJach B BOAY, M, pa3MelIdBas pacTBOp, HAOIIOJAIOT 3a HM3MEHEHHUEM TeMIepaTypbl
(rmaBHBIA TIEpUON), MPOAOIDKAs OTMEYATh 3HAUYCHHS €€ TaKUM K€ CIocoOOoM, Kak M paHblue. Ecnn temmeparypa
MajaeT O4eHb OBICTPO W TPYIOHO HAOMIOAATh 33 THICAYHBIMH W JIa)KE€ COTBIMH JOJSMH Tpajayca, TO €€ MOXKHO
OTCUHTHIBATh (PETHCTPUPOBATh) C MEHbBIIEH TOYHOCTBIO (O JecAThIX nojei rpamyca). Ecmum mo kakoi-mibo
NPUYHMHE OTCYET BOOOIIE HE ObUT MPOU3BENCH, TO NPH 3alMCH CTABUTCA 4epTa. DTO HY)KHO JeNaTh MOTOMY, YTO



MPOMYCK OTCYeTa TeMIepaTyphl 0e3 OTMETKH IOBEJEeT K COKpAIIeHHIO NMPOMEXKYTKa IJIaBHOTO IMEpPHOAa, a 3TO
OTpAa3WTCs HA BEJIMYHMHE MONPABKU Ha TEIJIOOOMEH KalopuMeTpa C OKpyskaroleil cpenoil. OKoHYaHUEeM TIaBHOTO
[epruoJa U HadyaJoM 3aKIIOUUTEIBHOTO IPUHATO CUUTATh YCTAHOBJICHHWE BHOBb PAaBHOMEPHOTO XOJa M3MEHEHUS
TeMIepaTypsl. B 3akiIrounTenbHOM MEpHoae TeMIepaTypa OTMedaeTcsl Tak ke, Kak W B NpelBapUTEIbHOM, — B
TeueHne S5 MUH.

s pacdyera TOYHOTO HM3MEPEHHs] TEMIEpaTyphl PacTBOPCHMS COJH BBIYEPUUBAIOT HA MHJUIMMETPOBOIL
Oymare rpaduk, rae Ha ocu aOCIMCC OTKJIAIbIBAlOT BPEMS, a HAa OCH OPAUHAT — M3MEHEHHUS TEMIEpaTyphl 3a
kaxaele 0,5 muH. Ecnm coeauHUTh HalJCHHBIE TakuM 00pa3oM TOYKH, TO JUIS TIPEABAPUTEIHLHOTO H
3aKIIIOYUTENIFHOTO IEPUOJIOB MOIYYal0TCs 1B HAKJIIOHHBIC IPSMBIC, HAKIIOH KOTOPBIX Oy/AET 3aBHCETh OT Pa3HOCTH
TEMIIEPATyP MEXKIY KaJOPUMETPOM M OKPY’KaIOIIEH cpeloi.

[Mpumepnas auarpamma (rpaduk), KOTOpas MOXET IONY4YHThCS, NpHUBEIeHa Ha puc. 3, rae AB -
npeaBapuTenbHblid nepuoa, BD — rnasublit 1 DC —3akimrounTe bHBIH.
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BpeEmA, Murymeoi

Puc.3. UsmeHnenue temnepaTypbl BO BpeMEHU

BBuay Toro, 4To Bo BpeMs Iporecca NPOUCXOAUT OOMEH TEIUIOTOH MEXIy KaJOPUMETPOM U OKpYy Karomien
cpenoii, HeoOXOIUMO CHieNaTh COOTBETCTBYIOIIYIO IONPABKY, YTOOBI TONYYHUTh HM3MEHEHHE TEMIIEPaTyphl,
BBI3BAHHOE pacTBOpeHMEM cond. [lng 3TOoro mOpoAOIDKAlOT —JIMHHIO, COEAMHAIONIYI0O  TeMIeparypy
NpPEABAPUTENBHOTO MEpUOoa, BIPAaBO, a JMHHUIO 3aKIIOYUTEIBHOrO IMEpuoja — BIEBO (IIyHKTUPHBIC HpsMbIE Ha
rpaduke). Ha cepenune rmaBHoro mepuosa B Touke C NMPOBOAAT MpPSIMYIO, HapajUleJbHYI0 OCH OpAMHAT, IO

Tiepeceyenus ¢ MyHKTUpHOM muaueit. Paccrosnue A { Mexny Toukamu nepeceuenust 6y1eT paBHO HCTIPABIEHHOMY
WU3MEHEHUIO TEMIIEPATYPhl B pe3yJIbTaTe pACTBOPEHMUSI COJIH.
Onpenenus 3nauenne A t, BEIYMCISIOT MOCTOSHHYIO KQJIOPUMETPA M0 YPABHEHHUIO:
Qpacmev

A ®

rje Quene — M3BECTHAS TEIUIOTA PACTBOPEHUS COMM; V  — KOJIMYECTBO COMM, MOsib; At — HalieHHOE M3MeHeHue
TEMIIEPaTypsl B KATOPUMETPE B pe3yJbTaTe PacTBOPCHUS COJH. J[Js HUTpaTa Kalus TEMI0Ta PACTBOPEHUS TPH
18°C paBHna:

Qpacts = —35,62 x/Ix/Momb = —8,52 kKkay/Momb

Onucanue padoTsl

Onwim. J1nst onpeneneHus: TEIUIOTH TUAPATALUKN COJIM HEOOXOAMMO ONPEACTHTh TEIJIOTY pacTBOpeHus |
MOJIb O€3BOJIHOM COJU W ee KpucTtawioruapara. [Ipy HaXOXJICHUH TMOCICIHUX TEIUIOT HEOOXOAMMO OMPEACIUThH
U3MEHEHUE TEeMIIEpaTypbl MPU PACTBOPCHUHU OMpPEIeNICHHON Macchl cond. Tak Kak MpU BBIYUCICHHU TETUIOTHI
pacTBopeHus (dopMyna 2) IPUXOAUTCS TOJIB30BATHCS MOCTOSHHON KAJIOPUMETpPa, KOTOpas MPEACTaBisIeT coOoi
KOJIMYECTBO TCIIJIOTHI, HeO6XOIII/IMOI71 JJId Harpe€BaHus KaJlOpuMeTpa Ha IOC, TO MAacCy BOJBI BO BCEX OIBITaX HAI0
B3ATh TAKyIO )K€, KaK MMPH ONpPe/IeICHUN TIOCTOSTHHOM KamopumeTpa, T.e. 300 r.

CobuparoT mpubop, Kak ykazaHo Ha puc. 4. OTBEMUBAIOT MPUOIUZUTEIHLHO 8 T H3MEITHUYCHHOTO METHOTO
KyIopoca ¥ MOMEINAI0T €ro B MpoOHpKy (amiryiy). BeUHCIAIOT, CKOMBKO Oe3BoaHOM comu a (r) u Bomsl b (T)
COJICP)KUTCS BO B3sITOM HaBecke. B mpenBapurenbHO B3BelleHHBI crakaH HanmuBaloT 300 © BOABI U CHOBa
B3BENIMBAIOT ¢ TOYHOCTHIO 110 0,1 . Tak Kak pacTBOpEHHE MEIHOTO KyMmopoca MPOTeKaeT ¢ MOTJIOMICHUEM



TEIUIOTHI, TO TepMOMETp bekMaHa HacTpaWBalOT TakK, YTOOBI MEHHCK PTYTH HaXOAWJICS B BEpXHEW 4acTH IIKAJIbI.
BeraBnsitor npoOupky (ammyiy) € COJbIO B KpBIIIKY cocyda. OnpeaesnsioT W3MEHEHHS TeMIepaTypbl B
NpPEBAPUTEIIBHBIN, TJIaBHBIH M 3aKIFOYMTEIBHBIA Meproasl M U3 rpaduka (puc. 6) HAaXOIAT HCIpPaBICHHOE
M3MEHEHHe TeMIepaTyphl IIPU PACTBOPEHUHU COJIH.

9-10 r pacTepToro B MOPOIIOK MEIHOTO KyIlopoca MoMemaT B GappopoByro HalmlKy W HarpeBaroT MpH

MOMEIIMBAaHUM [0 T€X IOp, IIOKa HE HOIy4uTCs Oenblil mopomok Oe3BoxHON coiu. [locienHioro mepechinaroT B
npoOUpPKY, KOTOPYIO ceifvac jxe 3aKphIBalOT pe3nHOBOH mpoOkoi. [Tocie oxnaxnenus 6epyT HaBecKy OE3BOIHOIM
COJIH, PaBHYIO a (T), U OINpEeNeNsIOT U3MEHEHHE TeMIIepaTypbl, Kak OMUCAHO BBIIE, MpH pacTBopeHuu ee B 300 T

BOJIBI.

HpI/IHI/IMaSI BO BHMMAHHEC, UYTO IIPpU paCTBOPCHHUUN Cy.]'IB(I)aTa MEIN TCIJIOTA BBIACIIACTCA, TCPMOMETP

bexmana HaCTpauBaroT Tak, YTOOBI MEHHCK PTYTH TEPMOMETPA HAXOANJICSA B HMYKHCH YaCTH IIKAJIbI.

Ilo HalimeHHON BenMUMHE MOCTOSHHOW Kajopumerpa K W pe3yibTaTaM OIbITa BBIYUCISAIOT TEIJIOTY

pacTBOpeHHs1 OE3BOAHOM COJM U €€ KPUCTAJUIOTHApaTa 1o Gopmyie:
At

Q, _ K™, (@)

acme
v

UT0oOBI MOYKHO OBLIIO CPaBHUTH CBOU PE3YIBTATHI TETIIOTHl PACTBOPEHHS CO CIIPABOYHBIMH JTaHHBIMH,

CJIeyeT BBIYUCINUTE KOJUYECTBO BOABI (MOJb), MpUXoAsiIeiicss Ha 1 Mok com.

TemnoTy obpasoBanus Q KpUCTAIUTOTHAPATa U3 OE3BOIHOM COM BRIYUCIAIOT 0 ypaBHeHHIO (1):
Q = Qﬁes’g - Qkpucm

CDopMa 3allCU pE3yJIbTaTOB

KNOs CuSO, CuSQO4-5H,0

»
»

»

»

»

Macca mycToit npoOupKku

POOUPKH C COJIBIO
conm

cocyna [Jlptoapa (J1)

cocyna ¢ Bogoit (J2)
BozbI (92— g1)

Wzmepenus (uatepsai 0,5 muH)

»
»
»
»

»

Temneparypa Boabl

pactBopa KNO3

BO/IbI B KAJIOPUMETpPE
pactBopa CuSO4

BO/IbI B KQJIOPUMETPEC
pactBopa CuSO4x 5SH,0

Otyer o padore. 1. Cpenatp yepTexxk cxembl Kajopumerpa. 2. CocTaBUTh TpadUK H3MEHEHHUS

TEeMIepaTypsl BO BpeMeHH. 3. BBIYHCINTH MOCTOSHHYIO KaJlOpUMETpa W TeMIepaTypy pacTBOpEHHUs COiu. 4.
BBIYHCIUT TEIUIOTY 00pa30BaHUs KPUCTAILIOTHAPATa U3 OE3BOIHOM COJIH.

KoHnTpoJbHbIE BONPOCHI

1 B vem 3akmiouaercs (pu3NYECKHI CMBICTT OCHOBHOTO 3aKOHA TEPMOXUMUU?

2 B kakux ciydasix NpUMEHSIOT OCHOBHOH 3aKOH TEPMOXUMHUH ATl pacdyera TeroBbiX 3¢ dexron?
3. Kaxkue mporiecchl MpoTeKaroT IIpH PaCTBOPEHUU COJTH?

4 UYro Ha3BIBaETCS TEIUIOTOH PacTBOPEHNUS BellecTBa?

5. B uem 3akitodaeTcs KalOpuMETPHYECKHI METOJI U3MEHEHHS TeTUIOTHl PACTBOPEHHUS?

JlutepaTtypa

1. EBctpatoBa K.U., Kynuna H.A., Manaxosa E.E. ®usnueckas u komtongHas XumMus: Y4eOHUK. —
M.: Bricmias mikoita, 2000.

2. [pakTukym no ¢u3udeckoit u koutougHOM xumun: Yueonoe nmocooue (byrpeesa E.B. u ap.). M.:

Briciag mkomna, 2012,
3. banmesun C. A. IlpaktukyMm 1o pu3udeckodl W KOJUIOMTHOW XUMHH: YdeOHOe mocobme. — M.:




IMpoceenienue, 1980.

4. 3yes, A.JO. ®usnueckas xumus. [Ipaktukym. / A.JO. 3yes, B.A. Yepenanos, [I.C. Lisetkos; pen. A.I1O.
3yeB. — ExarepunOypr: UznatensctBo Ypanbckoro yausepcurera, 2012. — 124 ¢. — Pexum moctyna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-5-7996-0787-6. —
TekcT: 37eKTPOHHBI.

5. BwunokypoB A.U. ®usnueckas xumus. / A.M.Bunokypos, P.1.Bunokyposa, O.B.Cunkuna; [ToBomkckuii
rOCYIapCTBEHHbII TEXHONOTHIECKHiT yHIBepeuTeT. — Momkap-Oma: IIT'TY, 2016. — 80 c. : cxeM., Tabm. —
Pexxum goctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=459522. -
Bubmuorp.: c. 76. — ISBN 978-5-8158-1780-7. — TeKcT : 37€KTPOHHBIH.

6. JlykoB B.B. ®usnyeckas xumust: yueonuk. / Jlykos B. B. - Poctos u//1: U3x-Bo OOV, 2018. - 238
c. - ISBN 978-5-9275-2976-6 - Tekct: anekrponnsiii // DBC "Koncynbrant crynmenra": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxim mocTyma: 1mo momckKe.

_ JlabopaTopuasi paGoTa 2.
CIIEHUPUYECKUU KUCJIIOTHO-OCHOBHOU KATAJIN3. ONPEJAEJIEHUE KOHCTAHTbBI
CKOPOCTHU UHBEPCHUU CAXAPO3bI

Hean padoTbl: OnpenenuTs KOHCTAaHTY CKOPOCTH MHBEPCHHU caxapa IpH JaHHOH TeMIepaType.
OcHoBbl Teopun. [Ipu peakuuu ruaponusa TpocTHUKoBoro caxapa (l) oopasyrores rimokosa (1) n

¢dpyxkroza (11):
C12H2,011 + H,0 — CgH12,06 + C¢H1206

I I "

Bce Tpu BemiecTBa 06s1aal0T aCHMMETPUYECKUM aTOMOM YTJIEpO/a U SBJSIFOTCS ONTHYECKH aKTHBHBIMH.
Bonnslit pacTBOp TPOCTHUKOBOTO caxapa BpalaeT MIOCKOCTh MOJISIPU3AIIH MPOXO/SIIETO CBETa BIIPaBO, PACTBOP
MPOAYKTOB peakiuu — BieBo. [lo Mepe TedeHWs peaknnu TpaBOE BpalleHHEe CMeHseTcs JeBbIM. lloaTomy
MIPUBEACHHYIO PEaKITNIO HAa3hIBAIOT MHBEpCHUEH (o0paieHnem).

s nzydeHus ckopoctu nHBepcuu 00baHO OepyT 10—20%-HbIii BOOHBII pacTBOP TPOCTHUKOBOTO caxapa.
B mocneqnem cinyuae B 100 T pactBopa conepxurcs 20/342 = 0,06 monb caxapa u 80/18 = 4,44 monb Boasl. Korma
peaknusi MPOXOJUT CIONHA, BOABI BMecTO 4,44 monb octaercs 4,38. KoHmeHTparusi BOJIbI MEHSETCS HACTOIBKO
HE3HAUYMTEIbHO, YTO MOXKHO CUMTATh €€ MOCTOSHHOM. [103ToMy peakiius mpoTekaeT 1Mo NepBoMy MOPAIKY, XOTS B
Hell y4acTBYeT 06d POJia MOJIEKYL.

Ecim mopsimok peaknuu TOHMKEH BCIEACTBHE W30BITKA OJHOTO W3 PEareHTOB, TO TOBOPAT O
TICEBOMOPSIKE, HITH JIOKHOM TOPSIKE, PEaKIHH.

I'unponu3 TpOCTHUKOBOTO caxapa B HEHTpPaJIbHOM BOJHOM pacTBOPE MPAKTUUYECKH HE HJIET: €r0 YCKOPSIOT
npubaBjIeHHEM B KayecTBE KaTalM3aTopa CHIBHOW (TO €CTh XOPOIIO MOHH3UPOBAHHOW) KHCIOTHL. KoHCTaHTY
CKOPOCTH peakiuu K BBIYUCISIOT [0 YPABHEHUIO: 23 ¢

k=""1g°.
T C
Ecinu MCXOIHOE KONMYECTBO PEArdpyromIero BemecTBa paBHO A, a K MOMeHTY T B PEakKIMIO BCTYNAeT €ro
KOJIMYECTBO, paBHOEe X, TO MOCIIEHEE YPABHEHHUE IPUBOIAUTCS K BUJLY WITH
_ 282, (1)
T a— X

rae Co =a, C=a- X. Jlna BelpaxeHHs OTHONICHHMS KOHIEHTPAIMii B HEM IIOIb3YIOTCS CBOWCTBOM

K

ONTHYECKON aKTUBHOCTHU PaCTBOPOB.

Kak wu3BecTHO, 3ieKkTpuveckne KoJeOaHWs eCTECTBEHHOTO CBETa MPOWCXOJAT BO BCEX IUIOCKOCTSX,
MPOXOMAIINX Uepe3 cBeToBoM myd (puc. 1). Konebanus momsipu30BaHHOTO CBETa MPOWCXOMST TOJBKO B OTHOW W3
TaKnX IUIOCKOCTEM. HHOCKOCTI), MEPINICHAUKYJISIpHAA K INIOCKOCTU JJICKTPUYCCKUX KoJIeOaHuHi TMMOJIAPHU30BAHHOT'O
ny4a (4 TaKXkKe MPOXOJIAIIast Yepes JIyd), Ha3bIBaeTCsl INIOCKOCTHIO TOJSAPU3AIINH.


http://biblioclub.ru/index.php?page=book&id=239716
http://biblioclub.ru/index.php?page=book&id=459522
http://www.studentlibrary.ru/book/ISBN9785927529766.html
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Puc. 1. PactipocTpanenue 3JeKTPOMarHUTHEIX KOJIeOaHmid

=

J ¢ 5 & 7 8
Puc. 2. Cxema nonsipumeTpa:

1 — ucTouyHuK cBeTa; 2 — CBETOQUIBTP; 3, 4 — MONSAPU3ATOPEI; 5 — TpyOKa ¢ pacTBOPOM;
6 — ananuzarop; 7 — mkana; 8 — oKysp.

[Ipu mponyckaHnu MONSPU30BaHHOTO CBETA CKBO3b PAcTBOP ONTHYECKH aKTUBHOTO BEIIECTBA MJIOCKOCTh
MOJISIPU3ALMY TIOBOPAYUBAETCS. YTOJI BpallleHHsI MIIOCKOCTH MOJIIpU3aIiy (KpaTko — yrou BpameHus) Ol cBsi3aH ¢
KOHIEHTpalueii ¢ 1 TomuuHoii ciost | pactBopa coorromennem: 0L = + [OL ]C .

Benmuunna [OL | ipu ¢ = 1 /™M u | =1 IM Ha3blBaeTCs YJCIbHBIM BpallCHUEM. 3HAKU + U — OTBEYAIOT
COOTBETCTBEHHO TPABOMY M JICBOMY BpalleHHIO. Y TPOCTHHKOBOro caxapa Ol = +66,55° y rmokossr [ ] =
+52,56°, y ppykrossr [OL ]=-91,9°.

Yroa BpalieHHs CMECH ONTHYECKH aKTUBHBIX BEILIECTB MPEICTaBIsAeT co00i anreOpanyecKkyro CyMMy
YIJIOB BPAIICHUS OTJENbHBIX BEIIECTB (CBOWCTBO IIMTUBHOCTH YIJIa BPAIIEHHUS CMECH).

Yron BpamieHds IJaHHOTO pPacTBOpa OIPENEeNSIOT C MOMOMIBI0 moisipuMerpa. CyIEeCTBEHHBIMH —€ro
qacTsMu (pUc. 2) SBISIOTCS Moisipu3aTopsl 3, 4 u aHanu3arop 6. [Tonspr3atopoM U aHATU3aTOPOM CITYKAT MPU3MBI
Huxons (HuKOIM), KOTOpBIE JyYIlle BCETO MPOMYCKAIOT CBET, MOJIIPU30BAHHBIN B IUIOCKOCTH, MEPIEHANKYISIPHOI
TUIOCKOCTH TJIABHOTO CEYCHHS MPHU3MBI (TIOCKOCTh TIIABHOT'O CEYEHUS IIPOBOJIAT Yepe3 ONTHIECKYI0 OCh KpUCTaJlIa
¥ TIAIAIONIUH JIyY; ONTHYECKas OCh — JI00asi 0Ch, MapayuiebHasi KPUCTAUIOTpa@uecKoil), M He MPOIMYCKAlOT CBET,
MOJIIPU30BAHHBIN B TUIOCKOCTH TJIAaBHOT'O CEUEHUSI.

Ecnu rnaBHbIe cedeHHMs B MpU3Max IMOJSIPU3ATOpPA M aHAIHM3ATOPa YCTAHOBJICHHI MapallieNbHO (HUKOIN
napajuieNbHbl), TO CBET, MOJISPHU30BAHHBIN MOISAPU3ATOPOM, MPOMAET Yepe3 aHaiau3aTop. Eciu rimaBHBIE cedeHHS
NEPIIEHANKYISIPHBl  (HUKOJIM CKpemIeHbl), TO CBET IOracuTcs aHamm3atopoMm. Ilpw 1pyrmx B3aWMHBIX
PACHOJIOXKEHHUSIX TJIABHBIX CEYEHUH WHTEHCHBHOCTh CBETa MEHSAETCS OT HylIs 10 MakcumyMa. (OOBIYHO
MIOJIIPU3ATOP COCTABISIIOT M3 ABYX mpu3M Hukomsa. OgHa w3 HUX 3 MOKPBIBaeT BCe IOJIE 3peHusi, HabmogaemMoe
yepe3 oKyysip 8, a BTopas 4 — ero moyioBuHy. [ TaBHOE ce4eHWE 3TOW MPHU3MBI YCTAHOBICHO TOJ MAIBIM yTIIOM
(<3°) mo OTHOWLICHUIO K TJIABHOMY CEUEHHIO OoJbIIol mpusMel. [Ipu3Ma aHanmzaTopa MOXKET BpaIlaThCs BOKPYT
ontudeckoi ocu mpudopa. [Ipu ee BpanieHnn n3MEHAETCS OCBEIIEHHOCTD TOJISl 3PCHUS.

Ecnu ycTaHOBHTH TNTaBHOE CEYEHHE PU3MBI aHATIN3aTOPa MEePIEHIUKYIIPHO TTIAaBHOMY CEYEHHIO OOJBIION
MIPU3MBI MOJIIPU3ATOPA, TO MOJIOBHHA MO (OTBEeUaroas CKpEIeHHBIM IpU3MaM) CTAaHOBUTCS TeMHOM. [Ipyras xe
MoJIOBMHA OyneT Ooyiee CBETIION, TaKk KaK HAIMYME MaJOW MPHU3MBI MPEMATCTBYET CKpelleHuto. Ecmu Bpamarh
aHaIN3aTop A0 3aTEMHEHHsI IIPOTUBOTIOJIOXKHON CTOPOHBI TTOJISA, TO OCBETHTCS IIepBast MOJIOBHHA. MOXHO HOOHUTHCS
U MPOMEKYTOYHOH OAMHAKOBOW OCBEIIEHHOCTH 000mX moiiei. Torga yCTaHOBKY CUHTAIOT HYJICBOW: HEOOJBIIOM
MOBOPOT aHajM3aTopa B Ty WIM HHYK CTOPOHY 0Opa3yeT B MOJie 3peHHs IMOJNyTeHb (OTCIOa M Ha3BaHUE
MOJIIPIMETPa ATOTO THIA — TOJIYTeHEeBOW). B cuily 4yBCTBUTENBHOCTH Tila3a K KOHTPACTy HYJIEBYHO YCTaHOBKY
MO>KHO BOCTIPOM3BECTH C XOPOIIEH TOYHOCTHIO.

Ecnu mocne ycTaHOBKH HYJIEBOTO MOJIOKEHHUS IOMECTUTh MEXKAY MOJISPU3aTOPOM U aHAITU3aTOPOM TPYOKY
5 ¢ pacTBOpOoM ONTHYECKH NESATENHFHOTO BEMmIecTBa, BpamarommM Ha yroia Ol |, TO MOSBHTCA MOMyTeHb. UTOOBI
BEpPHYTBhCSI K HYJIEBOMY IOJIOKEHHUIO, CIEAyeT IMOBEpHYTh aHAJIMW3aToOp Ha Takod ke yroa O . Dror yron
OTCUHTBIBACTCS C IOMOIIBI0 HOHHMYyca ¢ ToyHOocThlo 10 0,1° Ha mikane 7, mepeaBUrarolieicsi Mpu BpaleHUH



aHanuzaropa. Mcrounuk cBeta 1 nomkeH OBITH MOHOXpoMmaThdeckuM. IIpu monp30BaHHM OeNbIM CBETOM
YHOTPEOISIOT CBETOQHIBTP 2, 0OBIYHO COCTABIISIIOIINI YaCTh MOJIIPUMETpA.

CymecTByIOT U Apyrue TUIBl HOIIPHUMETPOB: B HHUX IIOJIE€ 3PEHUS COCTOMT M3 TpPeX 4dacTed WIN ABYX
KOHIIEHTPHUYECKUX YacTeil. YCTPOHUCTBO 3THUX MOJSAPHUMETPOB MPUHIUMHAIBHO HE OTIMYAETCS OT OMHCAHHOTO. Y
HEKOTOPBIX MOJIIPUMETPOB (CaXxapuMETphl) Ha IIKale HEMOCPEACTBEHHO MOKa3aHbl KOHIEHTPALUH TPOCTHUKOBOTO
caxapa.

Beinosinenne padotel. [IpuroToBiaioT pacTBOp caxapa HyXKHOH KoHIIeHTpauu. O0beM pacTBopa JOHKEH
B 2-3 pasa mpeBbIIaTh 00bEM MOIAPUMETpUYecKoi TpyOKku. Ecnm pactBop MyTHBIH, ero ¢uiasTpyror. Haxonsat
HYJIEBOE TIOJIOKEHHE aHanu3aTopa. I 3TOro yCTaHaBIMBAIOT C MOMOIIBIO aHAIU3aTOpa SICHO BUANMYIO Pa3HUILY
OCBEIIEHHOCTH ABYX HOJed. 3arem, Bpallas aHaIU3aTop, NOOMBAIOTCS ypaBHUBaHUS OcCBelleHHOcTU. HyskHas
Pe3KOCTh HM300paKEHHWsSl JIOCTHTaeTcs BBABIDKEHHEM OKyJIsipa ¢ YCTaHOBKOHW HMCTOYHHMKAa CBETa Ha
COOTBETCTBYIOLIEN BBICOTE M PACCTOSTHUM OT MoJjsipu3aropa. OTCUET Ha IIKaJe MPOU3BOASAT C MOMOIIbIO HOHHUYCA.
IIponomkas Bpamare aHaIU3aTop, MIPUBOIAT YaCTH MOJA K SICHO BUOUMOM IepeMeHe ocBeleHHocTH. [locne atoro
BpalleHHEM B TPOTHBOIIOJIOKHYIO CTOPOHY BHOBH NPHUBOAAT YacTH MOJS K OJWHAKOBOM OCBEIIEHHOCTH H
3aMuCchiBalOT OTcueT. [loBTOpeHueM 3Tux jeictBuil (3—5 pa3) MoOMBAIOTCS XOpOIIEH CXOAUMOCTH OTCYETOB (C
TouHOCTHIO 10 £0,1°), mocie yero GepyT 3a HyJEBOW OTCYET CpeAHee M3 IMONYYeHHBIX 3HadeHuH. [Ipu aTOM Hyb
IIKaJIbl MOKET U HE COBIMAJaTh C HyJeM HOHHMyca. Pa3HmIa, T.e. OTCUET MO IIKajie B 3TOM CiIydae, IPeICTaBIseT
co00i HMHCTpyMeHTalbHyI0 TomnpaBky Ol .. 3HaK MOMPaBKH CUYMTAIOT IOJIOKHUTENBbHBIM, €CIH HYyJIb HOHHYyCa
paclojoXeH B IOJOKUTEIBHOM HANpaBIeHUH OT Hyss MKadbl. VICTUHHBIE yIIBl BpaLIeHUS MOIY4YaroTCs
BBIYMTAHHEM MHCTPYMEHTAJILHOM MONPABKU (C €€ 3HAKOM) U3 MOIy4eHHbIX 0TcueToB. COCO0 OTCUeTa ¢ MOMOIIBIO
HOHHYCa SICEH U3 puc. 3.
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Puc. 3. Otcuer no HOHUYCY

YucTyro NoasipuMeTpUIEecKyIo TpyOKy CIIONACKMBAIOT U HAMOJHSIOT HCCIEAYEMBIM PACTBOPOM; LIS STOTO,
Jepika ee BepTHKAJIbHO, 3alOJHSIOT TaK, YTOOBI 00pa30Baics BBIIYKIBIA MEHHUCK. 3aTeM COOKY HAJBHIAIOT CyXOe
MOKPOBHOE CTEKJIO M HABUHUYUBAIOT NPHKUMHYIO 000iimy. [Ipu aToM cnensit 3a TeMm, 4ToObl B TpyOKe HE OCTamcs

(v} 1
Oomnpioi my3elpek Bo3myxa. IlpucyrctBue ero wmemaer HaOmonenusMm. OmpenenstoT yron Bpamenus O 0

pacTBOpa; Kak yKa3aHO BBIIIE, OH MOJIOKUTENIEH (IIpaBbIii).

[Tocne 3Toro B BE KOJIOOYKM HATUBAIOT M3BECTHBIC 00BEMBI PACTBOPOB caxapa Ve U CHIIBHON KHUCIIOTHI Vi
HY)KHOW KOHIICHTparuu. BrimepkuBaroT 06e¢ kombouku 10-15 muHYyT mpm Temmeparype ombiTa (B BOISHOM
TEPMOCTAaTe), TOCIIE YeTO CIMBAIOT U MIEPEMEIINBAIOT 00a pacTBOpa, EepeIruBas U3 KOJIOOUKH B KOJIOOUKY. MOMEHT
CMEIIIEHUS] OTMEUAIOT MO YacaM (C TOYHOCThIO 10 1 MUH); 3TO — MOMEHT Havaja peakuuu. EMy oTBeuaer

HavaneHsii yron & 0 = (0 o'— &n)V | rae V — o6bemuast xoms pacteopa caxapa: V = Ve /(Ve + V).

OnopoKHEHHYI0 OT pacTBOpa caxapa MOJAPUMETPHUYSCKYI0 TpyOKy 2—3 pa3a CHOJacKHUBAIOT 3—5 M
MIOJTy9eHHOW CMECH, 3aTeM 3aIlONHSAIOT €€ JTOW CMECBI0 M TepMOCTATHUPYIOT. s 3TOro MONSIpUMETPUYECKYIO
TpyOKy BBOZST B My(Ty, uepe3 KOTOPYIO HENpPEepHIBHO MPOITyCKAIOT BOAY U3 TepMmocTaTta. HykHyro Temmeparypy
TaKuM 00pa3oM mojaAepkuBaroT B mpexaenax +0,1°. Eciu Takoe ycTpoHCTBO OTCYTCTBYET, TpyOKy HOTpYXKaroT B
BOJITHOM TEPMOCTAT U BBIHUMAIOT €€ OTTY/Ia Ha BpeMs U3MEPEHHUs yTIia BpallleHusl.

W3mepennst mpou3BOAAT Yepe3 ompeAeNieHHbIE TPOMEXXYTKHA BpEMEHH: B HaYalle peakiiui — 9epe3 KakpIe
5-10 muH, B koHIe — yepe3 15-30 muH. Bo Bpems m3MepeHui peaknusi B TpyOKe MPOJOIDKACTCS, TaK YTO TPU
HECKOJBKMX HM3MEPECHUSIX HE MOTYT IOJyYUTHCS OJMHAKOBBIE OTCYETHl. J[Js1 BO3MOXHO IOJIHOTO YCTPaHEHHUS
BIIMSTHHSI OTHX MOMEX Ha KauyeCTBO U3MEPEHUH, HY)KHO MPOM3BECTH HEOOXOMMOe KOJIMYEeCTBO OTCUeTOB (2-3) 3a
40-50 c. Dro ynaercs, eci TEXHUKA PabOTHI C MOJSPUMETPOM XOPOIIO OCBOCHA NPW yCTAHOBKE HYJISI U OIpe-
JeTICHUH KOHLIEHTPALMU pacTBOpa YucToro caxapa. HyxxHo Opath cpeaHee 3HaYSHHE U3 BCEX OTCUETOB M OTMEYATh
CPeIHHI U3 MOMEHTOB BPEMEHH MEPBOTO U TIOCIIETHETO OTCUETOB (C TOYHOCTHIO /10 1 MUH).

WuBepcust caxapa Tmpu KOMHATHOW TeMIepaType 3aKkaHYMBaeTcs (B 3aBHCHMOCTH OT KOHIIEHTpPAIlUU
Karamusaropa) 3a 1-5 cytok. OgHako ee MOXHO OBICTpO AoBectH 10 KoHIA mpu 60-70°C. [loaToMy oTmenpHYIO
MOPLMIO PEaKUMOHHONW CMECH 3apaHee IMOMEUIaloT B TepMocTaT ¢ Temmepatypoir 60-70°C (ue Bblme, BO
m3bexanne paspymeHus caxapa) Ha 30-40 muH. CMech HarpeBaroT B KOJIOOYKE C JNTUHHOW M y3KOW IIEHKOH, Ha



KOTOPOW OTMEUAIOT YPOBEHb KUAKOCTU. [locne oxiaxaeHus O TEMIEpaTyphl OMbITa B KOJOOYKY JTOJUBAIOT 0O
METKH JUCTUILTMPOBAHHON BOJIBI TOM K€ TEMIEPATyphl (TaK KaK HEKOTOPOE KOJIMYESCTBO BOJBI HCMAPSAETCS, OTYETO
HU3MCHSIETCS] KOHIICHTPAIUS PacTBOpa).

[Mony4eHHbIH TakuM 00pa3oM NpeAenbHbIN (KOHEUHBIN) yroi Bpamenus: O « OyneT OTpuIaTeNnbHbIM, TaK

KakK B PacTBOpE HaxXoIATCA INIIOKO3a M (PyKTO3a, BBI3BIBAIOIIAS JICBOE BpalleHHEe. Beskuil mpoMeKyTOUHBIN yroi
BPALICHUS OIPEAEIIETCS TEM, YTO B PACTBOPE COJEPIKATCS BCE TPU BELIECTBA.
[TosnoxxuM, 4TO B MOMEHT {1 OCTajllach HENPOWHBEPTHPOBAHHOW JOJ caxapa yi. YTOJd BpallleHUs

onpefensiercs 3Toi noneid u paBeH O 0Y1. C apyroil cTOpOHBI, J0JsS MPOJAYKTOB MHBEPCHH cocTaBisieT 1 — y1. B
KOHIIE PEAKIIUHU YToJl BPAIICHUS 3THX MPOIYKTOB ObLT ObI paBeH Ol « , a B MOMEHT 13 OH paBeH O o (1- y1).

B Culy aQIuTHBHOCTH Yroil BpalleHHs B MOMEHT L1 paenm O ;=aof+a, (- ¥;), orkyma:

Y= (0 -a )eg-a,).
AHAJIOrMYHO, B MOMEHT tp: o= (02— o )/(0 o - a ).
OueBHIHO, KOHIIEHTPAIMH HETIPOUHBEPTUPOBAHHOTO caxapa B MOMEHTHI {1 1 T, paBHBI CoY1 B GY,.
ITosTomy Ha ocHOBaHuH ypaBHeHus (1):
;@I 01— 0o
L-1

Ecnu monoxurs X 1 = 0L 0 mputy=0u O 2 = O t mput; =t, TO:

K=
a,-o

0

K:2303Iga0_a°° _ )
t o= 0,

Ortoii mocneaneit GopMyoii ciaeayeT Mmoab30BaThCs IS pacueTa K.
Bce yribl BBOJAT ¢ MHCTPYMEHTAIBHOM MONpaBKod. MHCTpYyMEHTabHYIO TONPABKY CIEIyeT BBOAUTH B
cirydae, Koraa ona npesbimraet 0,2°.

3ananus
1. OmnpenenuTh KOHCTaHTY CKOPOCTH MHBEPCHH caxapa IpH JaHHOH TemmepaType. Berauciautsb
KOHIICHTPAIIUIO caxapa B JAaHHOM pacTBope uepes 2 4. BeraucnuTs, 3a Kakoe BpeMs uHBepcus npoiaet Ha 50%.

2. Ompenenuts KOHCTAaHTY CKOPOCTH B 3aBHCHMOCTH OT KOHIIGHTPAIlUM MOHOB BOAOPOAa (KaTalu3upoBaTh
PEaKINui0 CHIILHOM M c1ab0i KUCIOTON MpH OJHOHN M TOH ke KOHIIEHTPAIMH WM CHJIBHON KHUCIOTOM MpH
JIByX KOHIIEHTpaLHsIX).

3. HaiiTu sHepruio akTUBAIMM peakMi MHBEPCHH (Ha OCHOBAHWW M3MEPEHUS] CKOPOCTU PEaKIUU NPU ABYX
TeMIrepaTypax).

dopma oT4eTa
TEMIIEPATYPA ..eovviiiiriiiiriie s °C

WucTpymenTampHas MOTPABKA Ol 1= ..o

VTOI BPAIICHHS PACTBOPA CAXAPA Ob 0 Sovvoorvveeereeeeseesssssensssesssssensssssenessens

HauanpHblid yroa BpaleHUsS CMECH OL 0 = ...ooiiiiiiiiiiec e

MOMEHT CMEIIEHHUH ..... 4aC.... MUH.
Ne Bpems Bpewms ot | Haii- VYromn ot ¢ Ot = Oloo lg(o - 0o) K Ak
IPOOBI acCTpOHO- Hayajga | JICHHBIH | TIONpaB-
MHYECKO€ | peakiuu | Yrou of KoM
t, MuH
1
2
00 o o= Ooo=... 00 - Oloo=... Ig(ao- o) | kept Ax=...

Tpaduxn: (ar - a)=f(t); 1g(ct, - o, )= F(t).
Jluteparypa




[MpakTudeckue paboTHl M0 puU3NUecKor XuMuU: YdyeOHoe nmocodue amst By3oB / [Tog pen. K.I1. Mumenko,
A.A. Pasnens u A.M. [lonomapesoii. — JI.: Xumus, 2002.

[IpakTrkym 1o (m3WYecKod M KOUIOMAHOW Xmmuw: YdeOHoe mocobme (byrpeesa E.B. m mp.). — M.:
Bricmrast mxosa, 2000.

EBctparoBa K.U., Kynuna H.A., ManaxoBa E.E. ®usnueckas u komounaHas Xumusi: Y4ueOHHK. — M.:
Briciag mxona, 2015.

3yes, A.JO. ®usnueckas xumus. [Ipaktukym. / A.1O. 3yes, B.A. Uepenanos, J[.C. I{seTkoB; pen. A.1O.
3yeB. — ExarepunOypr: M3narenscTBo Ypansckoro ynusepcutera, 2012, — 124 ¢. — Pexxum poctyna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-5-7996-0787-6. —
TeKCT: AIeKTPOHHBIH.

BunokypoB A.U. ®usnueckas xumus. / A.W.Bunokypos, P.1.Bunokyposa, O.B.Cunxuna; [ToBomkckuii
TOCY/IapCTBEHHBIN TEXHOJOIHUECKHil yHuBepcuTeT. — Momkap-Omna: IIFTY, 2016. — 80 c. : cxeM., Tad. —
Pexxum poctyma: mo mommumcke. — URL: http://biblioclub.ru/index.php?page=book&id=459522. -
bubmmorp.: c. 76. — ISBN 978-5-8158-1780-7. — Tekcr : 31€KTPOHHBIH.

JladopaTopHas padorta 3.
U3MEPEHUE ITIOBEPXHOCTHOI'O HATSI’KEHHUS PACTBOPOB I1AB

He.]IH paﬁOTbI. 1. O3HakoMmicHUE C MCTOAaMH U3MEPCHUS MOBCPXHOCTHOI'O HATAXKCHUA. 2. HOCTpO@HI/IC

M30TepMBI TOBEPXHOCTHOTO HaTsDKeHHS pacTBopa [IAB 1o skcreprMeHTaIbHBIM JaHHBIM.

I/I3Mep€HI/IC MOBCPXHOCTHOI'O HATAKCHUA H(HHKOCTCﬁ, OIMpeACJICHNUEC 3aBUCUMOCTHU TIOBEPXHOCTHOT'O
HaATsHKCHUA YUCTBIX )KH,[[KOCTeﬁ OT TCMIICPATYPhI, pacucT IIOJTHOM HOBerHOCTHOﬁ OHCPruu u €
COCTaBJIAOUINX.

Bomnpocsr:

1. Yro Takoe MOBEPXHOCTHOE HATSKEHHUE U, B KAKUX CTUHUIIAX OHO U3MEPSIETCS?

2. Kak 3aBHCHUT MOBEPXHOCTHOE HATSHKEHUE OT IMIPHUPO/IbI BEIIECTBA, 00Pa3yIOIEro MOBEPXHOCTh
(MEXMOJIEKYIIPHOTO B3aUMOICHCTBUS)?

3. Kakrie MeTO bl UCTIONB3YIOTCS JIs ONPEIEICHHUS TIOBEPXHOCTHOTO HATSHKCHUS KHUIKOCTEH?

3. Ha ueM 0CHOBaHO M3MEpEHUE MOBEPXHOCTHOTO HATSIKEHHUSI XKHUJIKOCTEH METOIOM KaITUJLIIPHOTO
MOJTHATHS, METOJIOM HAaUOOJIBIIETO IaBJICHUS Ty3bIphKa Bo3ayxa (Merox Pedunnepa), meromom
OTpBIBA KOJIBIIA U CTAJIArMOMETPHUIECKAM METOAOM?

4. Kak 1 mouemy 3aBUCUT MMOBEPXHOCTHOE HATSKEHUE TE OT TEMIIepaTyphI?

5. Ilo kakoMy ypaBHEHHUIO MOYKHO PaCCUHTATH IOJHYIO TTOBEPXHOCTHYIO DHEPTHIO?

N3MEPEHUE IIOBEPXHOCTHOI'O HATAKEHUS PACTBOPOB IIAB METOA0OM
HAUBOJIBIIETO JABJIEHHWA B ITY3bIPBKE
KpaTkne Teopernueckue moJio;keHuss. MeTo 3aKI04aeTcss B TOM, YTO Yepe3 CTEKIIIHHBINA KallWULIp B

JKUJIKOCTH BBIIyBaeTCd Iy3bIpeK BO3MyXa. Tak Kak IMOBEPXHOCTHOE HATSIKEHHE eCTh paboTa 0Opa3oBaHHS WU
paspyLIeHHsT EIUHMLBI TOBEPXHOCTH, TO YCHJHME, 3aTpadyeHHOE Ha pas3phlB IUICHKH Iy3bIpbKa, OyneT
HPONOPIMOHATIBHO MOBEPXHOCTHOMY HATSDKCHHIO. DTO YCHIIHE OIpeNelsieTcss TeM HauOonbinuM aaBieHueM (P),
IIpY KOTOPOM Iy3BIPEK OTPBIBAETCS OT Kanwusipa. B MOMEHT OTphIBa ITy3bIpbKa BBIINOJHAETCA CIELYHOLIEE

PaBEHCTBO:
P=P.pt L (1)
rae Pmﬂp — r'UAPOCTAaTUYECKOC NaBJIICHUC croida KUIAKOCTU B KalTUJLJIAPEC:
P,=hp,-p.) )
rac h - FJTy6I/IHa MIOTrPYXKEHU KallUJljidpa B JKUAKOCTh, P2P1 — IIJIOTHOCTH COOTBETCTBEHHO XHJIKOCTH H

HACBIIICHHOTO Napa, J — yCKOpECHHUE CBO6OILHOFO nagaCHUA.

rne O

KaHI/IJ'IJ'ISIpHOC JaBJICHUC anﬂ y HeﬁCTByIOHlee Ha BOTHYTYIO NOBCPXHOCTD JXKUAKOCTHU:
Po= R 3)

— TIOBEPXHOCTHOE HAaTSDKEHHE; R — paamyc Kamwuisipa, paBHBIM B MOMEHT OTPBIBAa ITy3BIPbKa Paguycy

KPHUBHU3HLBI €TI0 ITIOBEPXHOCTH.


http://biblioclub.ru/index.php?page=book&id=239716
http://biblioclub.ru/index.php?page=book&id=459522

Eciu kanumuisp TOABKO KacaeTcst MOBEPXHOCTH KUIKOCTH, TO MOKHO TIPUHSTH, uTo h = 0, cliemoBaTebHO,
PM): 0 , ¥ Toraa

P= 20 . 4)
R
Orcrona
c = RP/2. 5)

3HaueHne R MoxHO paccunuTarhb 1o JaBJICHUIO PO , IpM KOTOPOM MPOUCXOAUT OTPLIB ITy3bIPpbKa BO3yXa C

JTaHHOTO KarHJLIApa, COMPUKACAIOIIETOCS CO CTAaHAAPTHOMN KUIKOCTHIO, MOBEPXHOCTHOE HaTsDKeHHE (O 0 ) KOTOPOit
XOpOIIO U3BECTHO:

R= 290
Py
Torpa:
G 200 _ooP 5
2P, P, (5a)
G
Ecnu 0603naunts = K| 10
Py
o = KP. (6)

Cxema yCTaHOBKH TIpeJicTaBlieHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH AJIS OTIpeeNIeHUs TOBEPXHOCTHOTO HATSKEHHUS METOIOM HanOOJBIIETO T1aBICHUS
My3bIpbKa

Cocyx 1 ¢ uccnenyeMoii JKUAKOCTBIO COSAMHSETCS C UCTOUHUKOM Pa3psuKEHUST — BOASIHBIM 3KEKTOPOM 2.
JlaBneHue u3MepsieTCsl HAKIOHHBIM MaHoMeTpoM 3. Bo Bpems paboThl B cocyje HaJ MOBEPXHOCTHIO KHUIKOCTH
CO3JIaeTCsl pa3psHKCHUE B PE3yNIbTaTe TOTO, YTO W3 IKEKTOPA MCTEKAeT BOJA, & HAJ KAHJUIIPHBIM KOHYHKOM B
TpyOKke 4 namieHue aTMocepHOE, 3TO MPUBOIUT K TOMY, YTO 4depe3 TpyOky 4 3acachiBacTcs BO3IyX U Ha
KanUIIPHOM KOHYMKE ee oOpasyeTcs BO3AYLIHBIH My3blpeK. [Ipu IOCTHKEHHM OINpeaesieHHOM pa3sHOCTH
nasnennit (A P) npoucxoaut oTpeiB 06paszoBabirerocs my3sphbKa:

A P = P - PaTM,
rae P — mokaszaHus MAaHOMETPa B MOMEHT OTpbIBA My3bIPbKa; Pany — MOKA3aHUS MaHOMETpa MPU aTMOCHEPHOM
nasieHud. Eciu Pary IPHHATH 32 TOUYKY OTCUETa (HyJIeBOE 3HAUEHUE MIKAIIBI), TO
AP=P,
rae P — MakcuManbHOe AaBJICHUE Ta30BOTO ITy3bIPHKA.

Takum 00pa3oM, TPOCTHIM yMHOXXKeHHeM K Ha 3Ha4eHHE TOKa3aHUs MaHOMETpa IMONYYaroT BEIHYUHY

MOBEPXHOCTHOTO HATSXKCHHUS UCCIISYEMOMN KUIKOCTH
ox= KP.
Bemnunny K, kak ObIJIO CKa3aHO BBIIIE, OINPEHENSIOT JKCIEPHUMEHTAJIbHO, HCIONb3ysS B KayecTBE

CTaHIAPTHOW KHUIKOCTH AUCTWIIMPOBAHHYIO BOIY, MOBEPXHOCTHOE HaTshkeHHe Kotopoit (O y o) Xoporio
2

HU3BECTHO:

O o
2

P

Ipu6ops! u peaktussl. 1. [Ipudop Pebunnepa. 2. BonsHoii axektop. 3.Manometp. 4. MepHble KOIOBI Ha
50 cm® — 8 mt. 5. Mepnas nunetka. 6. Uccnenyemsie ITAB (1o ykasaumio npenojasatens). 7. JIMCTHILIMPOBaHHAS
BOJIA.

K =

H,0

IMopsinok BbINoJIHEHUS PA0OTHI.



1. B cocyn mpubopa PeOunaepa HaTMBaIOT AUCTHILIMPOBAHHYIO Boay. Ee MOMKHO OBITH CTONBKO, YTOOBI
KalTMJUTSIPHBIA KOHYUK TPYOKH TONBKO Kacaycs >KUAKOCTH. M30BITOK KUAKOCTH OTOMPAIOT Yepe3 KamLIpHYIO
TPyOKy, KaK 3TO JIeITaeTCs IMPH MCIIOJIb30BaHNH TTHITETKH.

2. Tlpucoequnsior nmpudbop PeOmHmepa K HMCTOYHUKY BaKyyMa, IJIsi 3TOTO HAJEBalOT Ha €ro marpyook
PE3UHOBYIO TPYOKY, HIYLIYIO OT BOJSHOTO 3KEKTOPA.

3. OTMeuaroT HyJIeBOE IMOKa3aHKe MIKAbl MAaHOMETPA (Pary).

4. TIpoBepsIOT TepMETHYHOCTh YCTAaHOBKH. J[JI1 3TOr0 TOHKON CTpYyHKOHM CIMBaIOT BOXY W3 BOJSHOTO
KEKTOpa, MOKa B COCyJle HE HAYHYT BBLACIATHCS Iy3BIPHKH BO3AyXa. Torga KpaH KeKTopa 3aKphIBalOT U
yOEKITAF0TCA, UTO B T€USHHE 2-3 MUHYT CO3[JaHHOE B COCYJIe Pa3peKeHNEe COXPaHseTCs (KUAKOCTh B MAaHOMETpE He
omyckaetcs). Ecim naieHue B cocyie moHmwkaerces (T. €. HeT TepPMETHYHOCTH ), TO HaJ0 00paTUTHCS K 1ab0OpaHTy.

5. PerynmupyroT cimB BOABI M3 KEKTOpa TakK, 4TOOBI B MUHYTY 00pa3oBasioch 2-3 my3bIpbka. Hemb3s
JIOITYCKaTh 00pa30BaHUsl YCTOWYHMBBIX TPO3JILEB MEIKUX MY3BIPHKOB HITM CIHIIKOM MEIJICHHOE UX 00pazoBaHUE,
3TO BIIMSET HAa TOYHOCTH M3MepeHus. lIpum oOpa3oBaHWHU ITy3bIphKa JABJICHHE MMOCTENIEHHO HApacTaeT, JOCTHTAeT
MaKCHMyMa, TIPH OTpPbIBE My3bIpbKa PE3KO MaJlaeT U CHOBA MEJICHHO HapacTaeT NMpH 00pa30BaHUM CIEIYIOIIETO
ny3bIpbKa. /laBieHe OTpbIBa My3bIphKa COOTBETCTBYET MAaKCUMAaJIbHOMY TIOIHATHUIO XKHIKOCTH B MaHoMeTpe (P).

6. Ilpoussoxsar 5 3amepoB u 6epyT cpemnee u3 Tpex nocneauux (Pe.o), 1Ba MmepBHIX 3aMepa He YUUTHIBAIOT.

7. PaccunThiBaroT KOHCTaHTy cocyaa (K) o gopmyuie:

k=20
P ’

Pcp 0

rae O 0 — MOBEPXHOCTHOE HATSHKEHHE BOJIBI IIPH JaHHOM Temmepatype (Tabmn. [Ipumoxenus).

8. B mepubIx konbax Ha 50 cm® rorosar 8 pacteopos ITAB 3amaHHOl KOHIEHTpamuH (110 yKa3aHHUIO
MIPEeTIo/IaBaTes).

Tabmumna 1
HcxonHble TaHHBIE U PE3YJIbTAThl SKCIEPUMEHTA
TOHHTH: G 0 —

Ne ¢, MOJIB/IM® IToka3zanust mKanbsl MAHOMETPA, MM K G,

, 2
p-pa P, P, Ps P, Ps pcp: (P,+ P, + Py)/3 JIx/M
H,O

1

2

8

9. Msmepsitor P Ui HCCIEyeMBIX PACTBOPOB, KaK 3TO OBUIO CAENAHO JUIS BOJBI, HAUWHAS U3MEPCHHUE C
Hanbosee pa30aBiIeHHOrO pacTBopa. Ilepes H3MEpeHHSMH COCYJ TIIATEIBHO OMOJACKHBAIOT HCCICITYEMbIM
pactBopoM. B xome Bcex M3MEpeHHH CIeaAT 3a TE€M, YTOOBI HYJEBOE MOKa3aHWE MaHOMeTpa (TOYKa OTCYeTa)
OCTaBaJIOCh HEU3MEHHBIM.

10. PaccuuThIBaIOT MOBEPXHOCTHOE HATSKEHUE UCCIIEYEMBIX PACTBOPOB O popmyite: O = KP,,
11. [lomy4ueHHBIE TaHHBIE CBOIAT B TAOIMITy 1.

ONPEJAEJEHUE 3ABUCUMOCTU BEJINUYUHBI IOBEPXHOCTHOI'O HATSI’KEHUSA "KUIAKOCTH
OT TEMIIEPATYPBI

BennunHa NOBEPXHOCTHOTO HATSDKCHHsS 3aBUCHT HE TOJBKO OT TPUPOJBI MKHJKOCTH, HO TaKke W OT
temreparypbl. C TOBBIIICHHEM TEMIEPaTypbl MOBEPXHOCTHOE HATSDKCHHWE yMeHblnaercs. HaOmomats 3Ty
3aBUCHMOCTb YI00HO TpyW ToMoInu npudopa Pebunnepa.

H3MepeHne MOBEPXHOCTHOIO HaTsDKeHHs 1o Meromy II. A. PeOunaepa OCHOBAaHO Ha TOM, 4YTO B
UCIIBITYEMYIO KH/IKOCTh OITYCKAOT BEPTHKAIBHYIO TPYOKY C KalMLUIIPHBIM KOHYUKOM, Yepe3 KOTOPBIH MPOTyBatOT
BO3IyX. M3MepstoT naBineHue P, Mpu KOTOPOM W3 HIKHErO KOHIIA TPYOKH OTIEISIOTCS My3bIPhKH BO3ayxa. Yem
OOJIBIIIe MOBEPXHOCTHOE HATSHKEHHE MCIBITYEMOM KUIAKOCTH, TeM OoJblliee MaBJICHHE TPEeOyeTCs Ui OTIACICHUS
My3bIPbKa BO3/IyXa.

Takum 00pazom,

G =KP, (7)



rae O — BenMYMHA MOBEPXHOCTHOTO HATsDKEHUsI; K — mocTosiHHas Tpudopa, KoTopasi 3aBUCHT OT paauyca
KaIlMJUTIPHOTO KOHYMKa TpyOKu. /laBiieHrne B MOMEHT OTPBIBA My3bIPhKa U3MEPSIOT MAHOMETPOM.

Uto0b! onpeneuTh KOHCTAHTY KallMIIpa, B KA4eCTBE HCIBITYEMOU JKUAKOCTH OepyT CHadana >KHIKOCTD,
MIOBEPXHOCTHOE HATSDKEHHE KOTOPOM M3BECTHO, HAIIpUMEP AUCTHWIIMPOBAaHHYIO Boay. Ecnu m3MepuTh mpu 3ToM
MaKCHUMaJbHOE JaBiieHrne Po B MOMEHT OTphIBa ITy3bIphKa, TO KOHCTaHTa Mpudopa OyIeT paBHa:

K="C0 @®)
PO

Brruncnue koHCcTaHTy 1o opmyne (8), HAXOIAT BETHMYMHY TMOBEPXHOCTHOTO HATSDKEHHUS HCIBITYEMOMH
JKUIKOCTH TIPH Pa3IMYHBIX TeMIIepaTypax.

IMpunapne:kHocTu Aas padoThl. AcMparop Al CO3AaHUS Bakyyma; HIMPOKas MpoOHpKa ¢ OOKOBBIM
OTPOCTKOM U TPOOKOH; CHHPTOBON MaHOMeTp co mkanoi; crakaH Ha 800-1000 mi; crakan Ha 400-500 M,
tepmometp (s temrepatyp 10-100°C) ¢ menenusmu B 0,5°C; mITaTUB ¢ MTAPOKON JIAITKOHN IS TTOABEIITMBAHUS
acmpaTopa.

Onwucanne npubopa s U3MEPEHUST TOBEPXHOCTHOTO HATsHKEHUs 10 MeToay Pebunnepa. [Ipubop (puc. 2)
COCTOUT W3 CTEKIITHHOTO cocyna 1 ¢ 60koBoi TpyOKoit 4, K KOTOpo¥ mpumassH MaHoMeTp 5. BepxHee oTBepcTue
cocyna 1 IMIOTHO 3aKpbIBalOT MPOOKOW 3, 4yepe3 KOTOPYI NPOXOJUT CTEKISIHHAS TPyOKa 2 ¢ OTTSHYTHIM
KalTWUISIPHBIM KOHLIOM. M30THYTHIN KOHEll TpyOKH 4 MPOIMyCKaloT Yepe3 NPoOKyY, MIIOTHO 3aKPHIBAIOIIYIO BEpXHEE
oTrBepcTre acnupartopa 6. s HarpeBaHUs KUIKOCTH B COCYJZIE JIO JKEJIaeMOW TeMIepaTyphl ero MOTPYXKaroT B
OOJIBITION CTaKaH ¢ BOJOH (Ha PUCYHKE HE IMOKa3aHo), B KOTOPOM IMOICPKUBAIOT TPEOYyEMYIO TEMIIEPATYPY.

-/
Puc. 2. [Ipubop nys n3MepeHust HOBEPXHOCTHOT'O HATSHKEHHS 110 MeTony Pebunmepa:
1 — cocyn; 2 — TpyOKa ¢ KamWUIApHBIM KOHIIOM; 3 — mpoOka; 4 — GokoBas TpyOka; 5 —maHOMeTp; 6 —
acmiuparop; 7 — KkpaH; 8 — Jamka.

Onucanue padoThl

Onvim. Acniuparop HANOJHSIOT BOJOW W TIOJ] HETO IMOJCTABISIOT yalky 8. B Hayane ombITa )HIKOCTH B
060UX KOJeHaX MAHOMETpa JO0IKHA HAXOAWThCA Ha OJMHAKOBOM ypoBHE. B cocys 1 HanmmBaoT Ha /4 €ro BEICOTHI
JUCTH/UTMPOBAHHYIO BOJY, BCTABISAIOT MPOOKY 3 U YCTaHABIUBAIOT TPYOKY 2 TakK, YTOOBI KalWUISIPHBIA KOHEIl e
OKa3aJics HE3HAYHUTEIBHO HIIKE IMOBEPXHOCTH BOABI B cocyae 1. [loncTaBnsroT cTakaH ¢ HarpeBaeMoi BOJOU Tak,
yToOBI cocyn 1 ObT MOTpyXeH B HETO HAIOJOBHHY CBOeH BBICOTHL [locie Toro kak jkemaemasi TeMmmeparypa
YCTAHOBHUTCS, OTKPBIBAIOT KpaH / acmHparopa HACTOJLKO, YTOOBI Yepe3 KammuIsip TPYOKH 2 Iy3BIPHKH BO3MyXa
BBIPBIBATIUCH OJMH 34 JAPYTHM CO CKOPOCTHIO, JOITyCKAIOMIEH IMOACUET WX. YCTaHOBUB OIPEACICHHYIO YacTOTY
00pa30BaHUs My3bIPHKOB, IPOU3BOIAT [0 MAHOMETPY HE MEHEE TPEX OTCYETOB MAaKCUMAIBHON Pa3HOCTH YPOBHEH.
BBIBOIAT cpeHIO0 BEIMYHUHY U3 OTHX 0TCUeTOB (Po). 3aKpHIBAIOT KpaH / M MPOBEPSIOT TEMIIEPATypy B CTaKaHE C
HarpeBaeMol BoJoW. Haxonsar B Tabmuie (CM. MPHUIIOKEHHE) BEIWYMHY ITOBEPXHOCTHOTO HATSKEHHS BOJBI,
COOTBETCTBYIOIIYIO TeMIieparypy ombita. [lo dopmyie (8) BRIYUCIAIOT TOCTOSIHAYIO K Kamuuisapa TpyOku 2 Juist
JTAHHOTO TPUOOpA.

BoumBaroT Bogy H3 cocyna 1, BBICYIIMBAIOT e€ro M TPyOKy 2; HAJIMBAalOT B COCYJ BMECTO BOJIbI
UCCIICIyEMYI0 KHUJIKOCTh, TIPEABAPUTEIILHO OMOJIOCHYB €t0 cocya 1 u TpyOky 2. HarpeparoT Bomy B cTakaHe J0
30°C, moxacTaBiSIFOT cTakaH mox cocyd 1 m B Tedenue 10 MUH pa3MeNIMBAarOT B HEM BOJY MEIIANKOM, YTOOBI
JKHUJIKOCTB B cocy/le 1 Harpenach 0 Toii ke TemmepaTypsl. [IpuBoAsT B AeiicTBHe aciupaTop, U3MEPSIIOT Pa3HOCTh
ypoBHeit h B MaHOMeTpe, Kak OBIIO yKa3aHO BBIIIE JUIS JUCTH/UTMPOBAHHOW BOJBI, M, MOJACTaBUB 3HaucHHe K,



BBIYUCIISIOT 10 (opmysie (7) BeNMMUMHY MOBEPXHOCTHOTO HATSDKEHHMs JUTsl MccnemayeMon sxunkoct mpu 30°C. To
e camoe MoBTopstoT npu Temmneparype 40, 60, 80°C.

JlabopaTopHas padorta 4.
DJIeKTPOKHHETHYECKHE CBOHCTBA KOJLUIOUHBIX PACTBOPOB

Henun padorbl. 1. O3nakomiieHHe C siBIeHHEM anekTpodopesa. 2.0mpenereHne CKOPOCTH JIBHKEHHS
qacTull B 3JeKTpudyeckoM mnoine. 3.0mnpeneneHne 3Haka 3apsijia U BEIWYMHBI 3JIEKTPOKMHETHYECKOTo MOTEHIMana
30511 OEPIIMHCKOH J1a3ypH.

KpaTkune Teopermyeckue moJioxkeHus. Ilpum nBuxennu TBepaoil wactuisl JIOC paspbpiBaeTca Mo Tak
Ha3bIBAEMOHN TUIOCKOCTH (IpaHHIE) CKOJBKEHHS C OOpa3oBaHHWEM 3apsDKCHHOW KOJUIOMJHOM YacTHLBI U
Iu(dy3HBIX NPOTHBOMOHOB. BennunHa 3apsaa KOUIOMAHOM  YacTHLBI  XapaKTepH3yeTcs BEJTMYMHON
JJIEKTPOKMHETHYECKOTO IIOTEHIMana. Bce 3IeKTpoKMHETHYecKHe SIBICHMA B JMOQPOOHBIX 301X, a 3TO
3NIEKTPOOCMOC, BIEKTpodope3, MOTCHIUAT TEUCHUS, MOTCHIMAN CEJUMEHTAIUH, ONpPEAENIAIOTCS BEIMYHHOW U
3HakoM & -moreHnmMana. Bo MHOrOM 5Ta BeJMYMHA ONpENENAET U YCTONYMBOCTH KOJUIOMIHOTO PAacTBOpa. DTy
Ype3BBIYAHO BAXKHYIO B IMPAKTUYECKOM OTHOIICHWH BEIWYMHY ONpPEACTSIIOT OOBIYHO Ha  OCHOBE
ANEKTPOPOPETHIECKUX U3MEPCHUH.

Ecnn B KOMIOWIHBIA pacTBOp OIyCTHTH 3JEKTPOAbI M HA HHUX CO3[aTh IOCTOSHHYIO DPa3HOCTh
NOTCHIUAIOB, TO KOJUIOWAHBIE YacTHUIBI M TU(QQY3HbIE MPOTHBOMOHBI OyIyT OBUraThCs K IMPOTHBOIOIOXKHO
3apsKEHHBIM JIEKTPOJAM.

JBmwKeHne yacTul AUCHEpCHOM (ha3bl OTHOCHTENBHO AMCIEPCHOHHOH Cpeabl MoJ ACHCTBHEM BHEIIHEIO
INEKTPUIECKOTO IOJIS1 HA3bIBAETCS ANEKTPOHOPE30M.

Onektpodope3 0OHAPYKUBACTCA HKCIIEPUMEHTAIBLHO IO BBIJEICHUIO HA OJHOM M3 AJIEKTPOAOB (MM OKOJIO
HEro) AMCHEepPCHOH (a3bl, a TAKXKE 110 CMELICHUIO IPaHULIbI paszelia «KOJUIOUIHBINA PacTBOP—AUCIEPCHOHHAS Cpeaa
K OZTHOMY M3 2JIEKTPOJIOB.

3uauenue & -moreHnuana (B BOJIbTaX) PACCUNTHIBAETCS U3 U3MEPEHHOM B XOJIE OIBITA CKOPOCTH JBUKEHHS
9acTull 10 ypaBHEeHUIO [ enbMrombiia-CMOITyX0OBCKOTO:

dnn U
£ = -300?, )
¢H
rmeM u € — BI3KOCTh M JUDJICKTPUUECKAs MPOHHUIAEMOCTh CPEIbl HA TPAHUIE CKOJbKEHHS; H — rpaaueHT

MOTEHIMAaIa BHEIIHEro 3ekTpuueckoro noist; H = E/L, 3xecs E — npuiiokeHHass M3BHE Pa3HOCTh MOTCHIIHATIOB
Ha dekTponax, B, L — paccrosnue Mexmy snekTponamu, cm; U — ckopocTs dekTpodopesa; 3002 — mepeBogHOM
MHOXUTECIIb OJIsI BBIYUCICHUA é’; -IIOTCHIINAaJIa B BOJIbTAaX.

3nauenus M u € |, moxcrasisieMble B ypaBHeHue [ enbmroibua-CMOITYXOBCKOTO, OepyTcsi OOBIYHO JUIS
JUCTIEpCUOHHON cpefbl. 1lpn 3TOM, KOHEYHO, JOIMyCKaeTcss HEKOTopasi OINOKa, Tak Kak Oiaromaps MOBBIIIEHHOMN
KOHIICHTPAIlMH WOHOB 3HaueHUs "l 1 € B JBOHHOM DJIEKTPUYECKOM CIIO€ MHBIE, YeM I TUCTIEPCHOHHOW CPEJIbI.
J1ist BoIbI P KOMHATHOW TEMIIepaType MOKHO C JIOCTaTOYHOW TOYHOCTBIO MPHHSATH, uto € =81, M = 0,01 IL.
OTH 3HaYEHUS UCIIONB3YIOTCS TPH pacdeTe MOTeHInaja B JaHHOH paboTe.

CxopocTs amekTpodopesa onpenessioT, UCIONb3ysd METOJ MepeaBuraromneiicss rpanumbl. OH 3aKiTovyaeTcs
B TOM, YTO OKpAaIICHHBII KOJUIOMIHBIA PacTBOp MOMEIIAIOT B 3JEKTPO(YOPETHUYECKYIO SUCHKY, CBEPXY HATUBAIOT
OOKOBYIO )KHIKOCTh W HAOOAIOT 332 CKOPOCTHIO MEePEMEISHIs TPAHUIIBI pa3/ielia «30Jb—00KOBas KUAKOCTE MO/
JEHCTBHUEM TIPIIIOKEHHONW K DJIEKTPOJaM Pa3HOCTH MOTEHNHAIoB (£). B ogHOM KojeHe SYeHKU TpaHuIa paszieiia
IMOJAHUMACTCA, TaK KaK KOJUIOMJHBIC 4YaCTHUIbI HNEPEXOOAT B 6OKOBYIO KUIKOCTh, B APYTOM — OITyCKac€TCs,
ITOCKOJIbKY KOJUTOMIHBIE YaCTHUIIBI ABHXKYTCS BIIYyOb KOJJIOWIHOTO PacTBOpA.

BbokoBast KUAKOCTh HEOOXOMUMa JIJIST CO3MIaHuUs TpaHUIlLl pa3aena. [Ipu BeiOope OOKOBOI KUAKOCTH K HEH
MPEIBSBIAIOT CIEAYyIOIe TPeOOBaHUS.

1. BokoBasi ®HIKOCTh HE JOJKHA COJEPKATh KOATYIUPYIOIIMX HOHOB U MO CBOEMY COCTaBY JOJDKHA OBITH
OnM3Ka K TUCTIIEPCHOHHON Cpee 30151, MHAYe TPH MEPeXoAe YacTHIl 30Ji51 B OOKOBYIO KHIKOCTh OyJeT MEHSTHCS
TonuuHa JupPy3HOTO CIOS U, CIIEN0BATENBHO, & ~MOTEHIHAI.

2. 1514 momy4eHns YeTKOM TpaHuIlbl pa3zesia HeoOX0JMMO, YTOOBI AJIEKTpUIecKast MPOBOIUMOCT OOKOBOM
JKUIKOCTH ObUTa paBHa WM HEMHOTO OOJBINE 3JIEKTPUYECKOH MPOBOAWMOCTH 30Js. BEBIMOTHEHWE 3TOTro
Tpe6OBaHI/I$[ Ba)XXHO €1IC U IIOTOMY, YTO 06H€F‘IaeT PacCUCThl, TaK KaK IMaJCHUEC IOTCHIINAJIA B



3NEKTpOPOpeTUYECKON TPpyOKe OyaeT MPOUCXOAUTh PaBHOMEPHO M TPAJMEHT IOTCHIMAIa Kak B 30Ji¢, TaK U B
0O0KOBOI1 kHIKOCTH OyJeT UMETh OJIMHAKOBOE TIOCTOSIHHOE 3HaueHue. Hawrydmieit 00KOBOH JKUIKOCTHIO SBISIETCS
JUCTIEpCUOHHAS cpejia M3ydaeMoro 30is. Ee MOKHO BBLIETUTH M3 MOPITUH 3078 C TIOMOINBIO yIbTpa(puiabTpaIum,
MEHTPU(PYTUPOBAHKS HITA 3aMOPaKUBAHUS.

B HeckoNbKO yHPOIEHHOM CIIy4ae MOKHO MPUTOTOBUTH MOJICIIEHYI0 OOKOBYHO IKHJIKOCTh, OCHOBBIBAsICh
Ha YCJIOBUSX MOTyYEHUS MCCIeTyeMOro 30JI.

IpuGopsr u peaktuBbl. 1. Dnekrpodoperndeckas sdeika. 2. VCTOYHUK TIOCTOSIHHOTO — TOKa
(Hanpspxenusi) 10 300 B. 3. Kon6sr Ha 200 em® — 6 mT. 4. 1{mmnap Ha 150 em®. 5. Crakans Ha 50 cm® — 2 mT. 6.
IMunetku rasueie — 2 wr. 7. 20%-ubiii pactBop Ka[Fe(CN)e]. 8. Hacwimennsiii Ha xonoxe pactBop FeCls. 9.
JuctummpoBaHHas BoJa.

Hopsaaok BbINoJHeHUs padoThI.

BHUMAHMUE! Ha sudefiky momaercs BbICOKoe HampspkeHme! Bo m30ekaHume MOpakeHHS TOKOM BCE
MOJITOTOBUTEJBHBIE U PErYIHMPOBOYHBIE OMEPAIlUU Ha sYEHKE MPOBOIAT TOJIBKO IPU OMKAIOYEHHOM HANPANCEHUU.
To xe kacaercs pa30OpKH sUEHKH M7 MBIThS. 3allpemiaeTcs KacaThCs OTOJICHHBIX YacTed AJIEKTPOJIOB,
COTIPHKACaTh MX, a TAKKE YKIAABIBATh JIEKTPOABI BHE H30JIMPOBAHHBIX THE3I.

Ipucomosnenue 3013 bepaunckol nazypu. bepmunckyio nasypb (rexcanmanodeppar (I1) xemesa (I11))
MOJTyYaIOT B PE3yJIbTATe XUMUUCCKOH peaKIuu:

3K4[Fe(CN)g] + 4FeCls = Fes[Fe(CN)s]s| + 12KCI.

st Toro 9To0B OEPIUHCKYIO JTa3yph MOJTYYHTh HE B BUJE OCaKa, TAaK Kak OHa HE pacTBOpUMa B BOZE, a B
KOJUIOMJTHOM COCTOSIHMM, WCXOJIHbIC KOMIIOHEHTHI HEOOXOJMMO B35Th B HEIKBUBAJICHTHBIX KOJMYECCTBAX.
BemectBo, B3sITOE B M30BITKE, OYJAET 00pa30BBIBATH JBOMHOM AICKTPUUCCKHUI CIIOH MUIICIIIBI U OTIPEICISITh 3HAK
3apsiga KOJUIOWTHON YaCTHULIBI.

Heo0xomumo cobmtofaTh MOPSIOK B CMEUIMBAHHM PAcTBOPOB HCXOIHBIX BEIIECTB: K pa3z0aBICHHOMY
pacTBOpy BemlecTBa, KOTOpoe OyaeT B H30BITKE, MO KalliiM MPH WHTCHCUBHOM IEPEMEIIUBAHUY JTOOaBISETCS
pacTBOp BelIecTBa, KOTOpoe OyAET B HETOCTATKE.

1. lonyuenue 3015 OepauHCKOU 1A3YPU C OMPUYAMENLHO 3APAHNCEHHBIMU KOLIOUOHIMU yacmuyamu. B 3
KOJIOBI HaMBAOT Mo 150 cMm® JIUCTHJUTMPOBAHHOM BOJBI M B KAXKIYIO JOOABJISIOT COOTBETCTBEHHO 8, 9, 10 kamens
20%-noro pactBopa Ks[Fe(CN)g]. 3aTeM npu HHTCHCHBHOM MEPEMEIINBAHIH BO BCE TPH KOJIOBI MIA3HOW MUIMETKON
BIMBAlOT 1O 1 Kamjle HachIeHHOro Ha xojoge pactBopa FeCls. TlomydarorT 3016 OEpIMHCKOMN ITa3ypH,
crabunusupoBanubiii K4[Fe(CN)s], Murienia KOToporo vMeeT BU/L:

{m[Fes[Fe(CN)g]s] - N [Fe(CN)4]* - (4n — x)K*}~ -xK*.

2. [Nomyuenue 30111 OSPIUHCKON JTa3ypH € TOJOKUATEIHHO 3apsOKCHHBIMHU KOJUIOMIHBIMU dacTuiaMu. B 3
K0J10b1 HanuBaoT 1o 150 cm® JTUCTHJUTMPOBAHHOM BOJBI U B KAyl n00aBistoT mo 1 kamie pactBopa FeCls.
3areM NpW MHTEHCHUBHOM TNEPEMEIIMBAHWU B KXY KOOy TJIA3HOW MUIETKOW BiIMBAKOT mo 1, 2, 3 karm

pactBopa Ka[Fe(CN)g]. TTomyuaroT 301mb OGepiuHCKOW na3ypw, crabunusupoBanHbiii FeCls, munenmna kotoporo
UMeEeT BHI;

{m[Fes[Fe(CN)e]s] - N Fe** - (3n-x)CI'}** - xCI",

[lonmyuyennsie 30mu octaBisAloT Ha 5-10 MHH M B TeYeHHWE 3TOrO BPEMEHHM IPOBEPAIOT 3HAK 3apsijaa
KOJUTOWTHOW YaCTHITBI C TIOMOIIBI0 (DHIBTPOBaNbHON Oymaru. i nmanpHeWmed paboThI HCIOIB3YIOT OJWH W3
30J1€i M0 yKa3aHUIO IPETo1aBaTeNs.

[oaroroska npubopa k padote. OmMycTUB 3aKUMBI, CHUIMAIOT M TPOMBIBAIOT CTEKJSIHHBIE YacTH Ipubopa
JUCTUIITUPOBAHHON BOJIOM.

TI'oToBAT GOKOBYIO JKUIKOCTE, IJIsI TOTO HATUBAIOT B K00y 100 oM’ TUCTULTAPOBAHHON BOBI, JOOABIISIOT
10 xanens 0,1 mons/am® pactBopa KCl, coepkumoe TIIATENbHO HePEMENIHBAIOT. 3aTHBAIOT GOKOBYIO KUIKOCTH
[0 TIOJIOBUHBI KOJEH TPEXKOJIEHHOH sueiiku 1 (puc. 1) M yCTaHABIMBAIOT SUCHKY BEPTHKAJIBHO Ha OCHOBaHUHU
IITAaTHBA, CJIETKA 3a)KaB €€ CpPeJHEE KOJIEHO B BUHTOBOM 3aKMME (S4eiKa JOKHA MMETh BO3MOXKHOCTb CKOJIB3UTh
B 3aXuMe). BcTaBnsroT snmekTpoabl 4 B KpaiiHue KojeHa siueiiku 1. BemomoratenbHBI cocyn 2 M MUIETKY
3alOJHAIOT UCCIEAYyEMbIM 30J1eM 0€3 Iy3bIpel U yCTaHaBIMBAIOT €ro C 3aKPBHITHIM 3aKUMOM 5 Ha INTaTUBE TakK,
9T00BI HOCHK ITUIIETKU 3 paclojaraics Mo OCH THe3Aa U He JOXOAMI JI0 ero AHa Ha 3-5 MM. OCTOPOKHO OTKpBIBast
32)KMM 5, BBOJAT 30JIb B SYEHKY TakK, YTOOBI CKOPOCTh MOJbEMa JKUJAKOCTH B KoyeHax coctasisuia 0,2-0,3 mm/c.
Korga snextpoast 4 okaxyTcs MOTPYKEHHBIMH B KUIKOCTh Ha 5-7 MM, 32KHM 3aKpBIBAIOT. 3 KpailHUX KOJeHax



IPY 3TOM JIOJDKHA OBITh YETKast IPaHMIIa MEKAY 30JIeM U OOKOBOI KHUIKOCTHIO. [lociie 3TOro BKIIOYAIOT HCTOUHHK
MUTAHUA U TIOJar0T Ha 3nekTpos! 4 Hanpspkerne 100-300 B mo ykazanuto npemogasarers.

L - |
]

Puc. 1. [IpuGop mns mabmroaeHus 3mekTpodopesa

Buinonnenue onvima. OnpepneneHue 3ICKTPOKUHETHUECKOTO TMOTEHIMANA 3071  PacCMaTpPUBAEMbIM
METOJIOM OCHOBAHO Ha OIPEACIICHUN CKOPOCTH TIEPEMEIICHNS TPAHUIIBI 3011 TTOJ] BIMSTHHEM 3JIEKTPUICCKOTO TIOJIS.
TlonnepxuBast HapPsHDKCHHUE HA DJICKTPOJAX HA MOCTOSIHHO 33J]aHHOM YPOBHE, depe3 KaXKIple 5 MUH B TCUCHHE
MoJTyyaca 3aIllMChIBAIOT TOJOXKCHUE TPAHMIIBI 30JI B KAXKJIOM M3 KpalHUX KoJicH. J[aHHbIe HAONIOICHUN 3aHOCST B
tabmuiyy 1. HaGmogaroT mosiBieHHE My3BIPHKOB BOJOPOJIa HA OJIHOM W3 JJIEKTPOJOB. 3aKOHYMB HAOIIOJIEHUS,
BBIKJTIOUAIOT UCTOYHHK TTUTAHKS M OTKITIOYAIOT OT HETO DJICKTPOIBI.

Tabmuma 1
OKCIEPUMEHTATbHBIC TaHHBIE MIEKTPODHOPETHISCKUX U3MEPEHHUI
E=..B; L=.... cM
Ne T s [Tos105KeHe TPaHKIIBL B IIPABOM Ios0KeHre rPaHUILIBI B JIEBOM
' KOJICHE, CM KOJICHE, CM
1 5
2 10
3 15
4 20
5 25
ITo maHHBIM TAOMHUIIBI CTPOAT TpadUK B KOOPAMHATAX TEPEMEIICHHUS TPaHUIbI h — BpeMs Ui IPpaBoro u

X
JIeBOTO KoJeHa. J[jst pacueTa BEMMYMHBL  -TTOTEHITHAIIA FCTIONB3YIOT JIMHEHHBIN y4acTOK Tpaduka

Ahn L
§ = , )
1e¢,E
rae " = 0,001 Ia-c — Ba3kocTs Bogbl, A h — B3siTOE ¢ nMUHElHOM YacTu rpadMka CMENIEHHE TPAHHUIIBI 30115 38 BPEMSI

T ,cMm; € — mudneKTpuyecKkas mpoHuaemMoctsb Bogbl, npu 20°C € —80,1; € ; — snexTpuuecKkas NOCTOSIHHAA, € ¢ =
8,85-10™? b/m; E — pa3HOCTb MOTEHIHATIOB Ha dIeKTpoaax, B; L — paccTosHue MexXIy 2eKTpoaaMu, H3MEPEHHOE
BJIOJIb KOJICH U JIyTH SIYCHKH, CM.
[MTocne moACcTaHOBKY MOCTOSIHHBIX BEJTMYHMH M MIEPEBOTHBIX MHOXKUTEIIEH ypaBHEHUE yIIPOIIACTCS:
0,001-Ah-10-2.L-10"?
60-1 -E-80,1-8,385-10-%"

£ = 2,35A—hL, ©)

TE
rae 60 — MHOXHTENb IS IEPEBOIa MUHYT B CEKYH/IbI; 107 — MHOXHUTEIb JUIS neperoja Ah, L U3 caHTUMETPOB B
METPBI.

B okoHYaTenbHOM ypaBHeHHH Ah, L mozacrasmstores B canTuMerpax, T — B munyTax; A h/t  — ckopocts
nepeMeLICHUs TPaHHULbI 30J151, CM/MUH.

PaccuntniBarot a -IIOTCHIHUAJ M0 JAHHBIM CKOPOCTHU ABUIKCHUS IIIOCKOCTU CKOJIBKCHUS B IIPABOM U

JIeBOM KoJjieHaxX. [1o pe3yabTaTamM Ha6H}OHCHHﬁ " pacy€TOB ACIAa0T BBIBOJ O BEJINYUHE U 3HAKE E_, -IIOTCHIIXAJIa.



®opma otuera. OTUET JO/DKEH COJEp)KaTh Ha3BaHUE PAa0OTHI, ONUCAHUE €€ ICNIM, KPAaTKUN KOHCIEKT
TEOPETUYECKON YacTH, KpPATKyI0 METOAMKY IMPOBEACHHUS OIbITA, CXCMAaTHYCCKUH PUCYHOK mpubopa st

HaOJII0IeHHs CKOPOCTH JIeKTpo(hopesa, 3aMoTHEHHYI0 TaOIHILy, rpadyKH, BHIYUCIECHHE & -TIOTEHINANA, BEIBOIBI.

KoHnTpoabHbIe BONIPOCHI
Yro Ha3bIBaeTCS MEKTPOPOpe3om?
CrpoeHue Mutei 6epanHCcKoi ga3ypu, cradbunusupoBanubix FeCls u Ka[Fe(CN)g].
3. Kak paccuuTarh BETHYUHY DJIEKTPOKHHETHUECKOT'O IMOTEHIMANa Ha OCHOBE 3JIEKTPO(opeTHYecKHx
U3MepeHni?

N =
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TecTbl K py0e:KHOH aTTECTALMOHHON KOHTPOJILHOI padoTe Mo JUCHUILINHE
«Du3nyeckas U KOJUIOUAHAS XUMUSD) (00pa31bl)
B pamkax [onoxxenus o 6amibHo-pedTrHTOBOM cucteme COIY.
Tecr 1

Ne Tema Ywuco BOIpocoB Ilena Bompoca Cymma 6amioB

1 Tepmomunamuka (TI). OcHOBHBIE 3aKOHBI 24 1 5
TJI. BHyTpeHHs 5HEPTUsl, SHTANbINS,

SHTPOIHS, TEIUIOTA, paboTa.
1-24
2 Tepmoxumus. 3akon ['ecca. 13 1 5
W3zobapHasi, n30xopHas
TEIJIOEMKOCTb. Y paBHEHUS
Kupxrodda, Bant-I'odpda
25-38
3 TepMonnHaMHUYeCKe 14 1 5
moTeHIansl. DHeprus ['mooca,
I'enbmrosbia.
39-53

4 XuMUYECKOE PaBHOBECHE. 51 1 5
IIpu3Haky, TUIIBI pABHOBECUSL.

KoucranTa paBHOBECHS.

54-105
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106-132

O6mas cymma 6amioB paBHa 25

1 pyOe:xxHas KOHTpoOJIbHasI padoTa, 4 cemecTp

Baok 1

TepMomuHaMuKa - HayKa

0 B3aUMOIIPEBPAIICHUSIX Pa3IMYHbIX (OPM pabOThI U 3aKOHAX ITUX MPEBPAIICHUI

0 BSaI/IMOHpeBpaH_[eHI/IHX pa3J’II/I'~IHI)IX ¢)OpM XUMHUUYCCKHUX MMOTCHIIMAJIOB U 3aKOHAX OTUX npeBpameHHﬁ


http://biblioclub.ru/index.php?page=book&id=239716

0 B3aUMOIIPEBPAILEHUIX PA3INYHBIX (DOPM SHEPTHU M 3aKOHAX ITHUX IPEBPALICHUM
0 B3aMMOIIPEBPALLCHHUIX PA3INYHBIX (POPM TEIIOTHI M 3aKOHAX STHX IPEBPAILCHUI

MaremaTudeckas 3anuch 1-ro Hauaja TEPMOIANHAMHUKA

dQ= 0A+aU
oU =dQ+0A
dU = dQ - dA
dU = 8Q - 0A

M3onupoBanHas cucrema -

cHcTeMa, KOTopast 0OMEHHBAETCS C OKPY’Karolleil Cpelol BEIecTBOM, HO He 0OMEHMBAeTCs SHepruei
cucTeMa, KoTopas He 0OMCHUBACTCS C OKPYIKAIOIICH cpeioil HU BEIIECTBOM, HH SHEPTUCH

cHCTeMa, KoTopasi 0OMEHUBAETCs C OKpy Karolleil cpeioi sHepruei, Ho He 0OMEHHBAETCS BEILIECTBOM
cucTeMa, KoTopas 0OMEHUBAETCS ¢ OKpYIKaIoLIel cpeloi 1 BEIEeCTBOM, U SHEprue

3akpbITas cucremMa -

cucTeMa, KoTopast He 0OOMEHHUBACTCS C OKPYIKAIOIIEeH Cpeoil HU BEIIECTBOM, HI SHEPTUeH

CHUCTEMaA, KOTOpast 00MeHHBaETCs C 0pr>{<a}ome171 cpe[[oﬁ 1 BCIICCTBOM, U 3HepI‘I/I6171

CHUCTEMaA, KOTOpast oOMeHuBaeTcs ¢ 0pr>{<a}0mefx’1 cpenoﬁ 3Heprnel71, HO HE OOMEHUBAETCS BCHICCTBOM
cHCTeMa, KOTopas 0OMEHHBAETCS C OKPYIKAIOIIEH cpeoi BEIIECTBOM, HO He 0OMEHHBAETCSl DHEPTHEH

MaremaTudeckas 3anuch 1-ro Hauaja TEPMOANHAMHUKHA

0Q=0A+ dU

dQ=0A+0U
oU=dQ+0A
dUu= dQ - dA

®opmynupoBka 1-To Hadaxa TepMOIUHAMUKU:

KOJIMYECTBO TEJIOTHI PABHO U3MEHEHHIO BHYTPEHHEH SHEPTUH CHCTEMbI MUHYC KOJTHUYECTBO PabOThI, COBEPIIEHHON CHCTEMOMN MTPOTHB
BHEIIHUX CHUIT;

U3MEHEHNe BHyTPEHHEH 9HepTUH PaBHO KOJIMYECTBY COOOIIEHHOM CHCTEME TEIUIOTHI MU/HYC KOJIMUECTBO PaOOTHI, COBEPLIEHHONW CHCTEMOI
TIPOTUB BHEITHUX CHIT;

HW3MEHEeHNE BHYTPEHHEH SHEPTHH PaBHO KOJIMIECTBY COOOIIEHHON CHCTEME TeTIIOTHI IUTFOC KOJIMYECTBO paboTHI;

KOJIMYECTBO TEIUIOTHI PABHO U3MEHEHUIO BHYTPEHHEH 9HEPTrUy CUCTEMBI IUTIOC KOJIMYECTBO paboThl, COBEPIIEHHOM CHCTEMO NpoTUB
BHEIIIHUX CHIL.

Beipaskenne 1-ro 3akoHa TEPMOJMHAMUKH JUI H30XOPHOTO Iporecca

dU =0Q,
oU=0H
du = Qs
AU =Q,

BLIpa)KeHHC 1-ro 3akoHa TEPMOJAUHAMUKUA TS 1/1306apH0r0 mnpounecca

0Q, = dH
0Q = d(U-P-T)
0Q = dH-P -V

0Qp

dU+ P-V)

Maremarudeckas 3aluch 2-ro Hayaua TEPMOJNHAMUKA

0Q _
#T_O

7> U

0S

as> 9
T

T.dS =dH



Bripaxenne 1-ro 3akoHa TEPMOJMHAMUKH TSI K30TEPMHYECKOTO IIpoIiecca

Q, = R-T-Ini
P,
Q= R-T-Inv_2
Vi
dQ=R-T-V.0V
0Q; = R‘T-d_v
\Y

OTKpbITad cucTeMa -

CUCTEMa, KOTOpasi He OOMEHUBAETCS C OKPYXKAIOIIEH cpeioi HU BEIIeCTBOM, HU DHEPrHei

CUCTeMa, KOTopast 0OOMEHHBACTCS C OKPYIKAIOIIEH CPeloi 1 BEIIECTBOM, U SHEPTHEH

crcTeMa, KOTopasi 0OMEHHBAETCS ¢ OKPY’KaloIIeil cpesoi sHepruei, HO He OOMEHHBAETCS BEIIECTBOM
cucTeMa, KoTopasi OOMEHMBAETCSI C OKpYIKalollel cpeioi BEIIECTBOM, HO He 0OMEHUBAETCS DHEPIHEH

Marematrueckas 3anuch 1-ro Hayana TepMOIUHAMHUKH
Q= A+ AU

Q= A-AU

AU=0Q+ A

AU=0Q- A

OHeprus - 3To Mepa CIIOCOOHOCTH CUCTEMBI

coBepuIaTh padoTy

OT/IaBaTh TEIUIOTY BO BHELIHIOO Cpely

coBepIaTh paboTy u 00I11ast KAYSCTBEHHAS Mepa ABIKCHUS U B3aUMOICHCTBHUS MaTCPUU
OT/IaBaTh BEIIECTBO BO BHELIHIOIO CPENy

CBolicTBa BHYTPEHHEH YHEPTHUU CUCTEMEI B O0IIIEM ClTydac
(bYHKLHS COCTOSHHUS CHCTEMBI

(¢hyHKIHMS Iporiecca

9KCTEHCUBHAs (QyHKIIUS

HMHTCHCUBHAs QYHKIHSL

(GyHKIWMS, paBHAs TEIUIOTE Ipolecca

¢byHkuus, paBHas paboTe mporecca

abCcoIOTHOE 3HaYeHUE (DYHKIUU HEU3BECTHO

BLIpa)KCHI/Iﬂ, CIIPpaBEJINBBIC I H3OXOpHOI>i TEIVIOEMKOCTH CV OHOI'0 MOJI HACAJIBHOTO ra3a
s OH‘\

i or 4o

I OU\

\ C.)T Ay

Ce-R

BLIpa)KCHI/IC IEPBOro Ha4ajia TepMOI[I/IHaMI/IKI/I, 3allMCaAaHHOC C UCIIOJIb30BAHUEM pa6OTLI CUCTEMBI W M TCIUIOTHI Hpouecca Q,
HUMECT BU

Q=AU-W

Q=AU+W

AU=Q+W

AU=Q-W

W=AU+Q

BeipaxkeHus1, ClipaBeUIUBHIC s aTHabaTHIECKOTo mporiecca ¢ uaeanbabiM razoM (W - pabota cucremsl, Q - Termora
mporiecca)



P = const
PVy=const,y=Cp/Cv

W=0
Q=0
AU=-W

[pouecc obparumoro pacuiupenust 1 Moib UaeaIbHOTO ra3a ot oobema V, 10 o0beMa V,, B KOTOPOM HM3MEHEHHE BHYTPEHHEH
JHEPIUH ra3a OyaeT HauOOIBbIINM:

aanabaTHYCCKUH

HU30TEpPMHUUECKUI

n300apHBIH

n3oTepMuueckuii 1o oopéma V1+0,5V,, 3aTeM m306apHsIii 10 V,

u300apHBbIi 10 006éMa V;+0,5V,, 3atem nzorepmudeckii 10 V,

Pa6oTa cucteMsl ipu 0OpaTHMOM H300apPHOM pacHIMPEHUU N MOJIb UACATBHOTO ra3a oT 00béMa V1 710 00béMa V;
P(V 2— V1)

nR(InV; — InV4)

0

-nCv(Tz - T]_ )

Temnora nporiecca nMpu 0OpaTHMOM M30XOPHOM HAarpeBaHWM N MOJIb HUICATIBHOIO Ta3a OT TeMIieparypbl T 10 TeMmepaTypbl
T,BBIpaXkaeTcst Kak:

nR(T 92— Tl)

NR(INT,2 - InTy)

nCV(Tz - T1)

nCp(Tz— Tl)

Mepoii Gecriopsiika TepMOAMHAMIYECKON CHCTEMBI SIBIISIETCS:
SHTPONHSA

SHTANBITHA

BHYTPEHHSIS SHEPTUS

TeMIepaTypa

NHTEeHCUBHBIM CBONCTBOM TEPMOJAMHAMUYECKON CUCTEMBI SIBJISETCSA:
TeMmIeparypa

BHYTPEHHSSI SHEPTUS

00BeEM

SHTpPONUSA

B3anMHbIe TIepex0/1bl TCIIOTHI M Pa0OTHI H3yUYaeT
AIEKTPOXUMHUS

XUMHUYECKast KHHETUKA

hoToxumus

TEPMOJMHAMHKA

Biok 2

Tepmoxumus - pasaesl XUMAYECKON TEPMOJUHAMUKY, IIOCBALEHHBIA UCCIICIOBAHMSIM:
U3MEHEHHUS] BHYTPEHHEH SHEPruu XUMUUECKUX PeaKkuit

MU3MEHEHHS KOJIMYECTBA SHTPOIMU XUMUYECKUX PEAKIINI

TETJIOBBIX A(PPEKTOB XUMHUECKUX peaK i

HM3MEHEHUS SNIEKTPHYECKON paObOThl XUMHYECKUX PEaKIui

Kakue nmporecchl MpoTeKaloT PU pacTBOPEHUH BEIIECTB B Bojie?
XHUMHYECKUE

¢usnueckue

XMMHUUYECKHE U PU3MUECKHE

MCXAaHHYCCKUC

Kakas repmouHamudeckasi GyHKIUs BbIpaxkaeT n300apHbIil TEII0BOM AP PexT?



(AU)y,
(AH)ps
(AU)sy
(AH)sp

Kax BbIpakaercsi n3o0apHast TEIIOEMKOCTh?

MaTeMaTI/I'-leCKOC B])Ipa)KeHI/le JJI DOHTAJIBIINNA
H=U+pV

H=U-TS

H=G+TS

H=F-TS

H=G-TS

TemoBoit 3¢ (eKT XUMHISCKON peaKIiy PaBeH:

CyMMe TeIUIOT 00pa30BaHKs NPOJYKTOB PEaKIMU M UCXOAHBIX BEIIECTB, YMHOKEHHBIX Ha CTEXHOMETPUYECKHE

KO3 PHUIIUEHTHI

Pa3sHOCTH CyMM TEIUIOT 00pa30BaHMs UCXOIHBIX M KOHEYHBIX MIPOTLYKTOB PEAKIMH, YMHOKCHHBIX HA CTEXHOMETPHUYECKHE
K03(PULMEHTBI

Pa3sHOCTH CyMM TEIUIOT 00pa30BaHMs MPOAYKTOB PEaKIMHU U UCXOIHBIX BEIIECTB, 03 yueTa CTeXHOMETPHIECKUX
KOd(PHUIIIEHTOB

Pa3HOCTH CyMM TEIUIOT 00pa30BaHus #POIYKTOB PEAKIMH 1 UCXOHBIX BEIIECTB, YMHOKEHHBIX Ha CTEXHOMETPUYECKHE
K03(hHUIMEHTHI

TemoBoit 3 HeKT XMMHIECKON PEaKIIH OMPeaeIeTcs o GopMyIie
A H: z (V \A H Z (V iA Hoﬁp.)n]m().

AH= Z (V iA Hoép,)npm t Z (V iA Huép,)ur.r.

A H = Z (A Hoﬁp )npnd. - Z (A Hoﬁp.)ucx.

AH= Y (v ,AH,) 2 (v,AH

olp. )ucr. -

npoo. - 00p. )uwn

U3zo6apHas TermnoeMkocTb (Cp) BRIPaKaeTCsi pABEHCTBOM:

d(AH)
A =
“=Tar
AC _d@av)
v dT
AC, = d(AH)
dT
AC - d(AU)
dT

I/IsoGagHaﬂ Ter10eMKOCTh (C,) BRIpaXKaeTCs PaBEeHCTBOM:
H

c =),
80



oH
Cv: (ﬁ) P

U3oxopHas TeruioeMkocTts (Cy) BhIpakaeTcss paBeHCTBOM:

Acpzd(AH)
dT
AC = d(AH)
v dT
_d@av)
AG dT
d(aU)

AC, =
< dT

B cootBercTBum ¢ 3akoHOM [leGast, aTOMHas TEIIOEMKOCTh KPHUCTAJUIOB ¢ OOBEMHON PEmETKON MpOMOpIMOHATIbHA a0COIIOTHOM
TeMIIepaType B CTEHECHH N, YKaKUTE JHCIIO0 N:
1

2
3
4

ITpu o6paTMoOM M300apHOM HarpeBaHUU MACAIBHOIO JBYXaTOMHOTO I'a3a B KOJIMYECTBE 2 MOJIb TEMIIEpaTypa MOBBICHIACH Ha
50 K. Temutora aToro npotiecca paBta N-R, rae R — yHuBepcanbHas ra3oBas HOCTOSIHHASL. YKaXHUTE YKCIO N

187

276

320

350

454

Omnpenenute paboTy CHCTEMbI IPH 0OpaTUMOM aAMa0ATHUECKOM PACIIUPEHHH UIEaIbHOTO OAHOATOMHOIO I'a3a B KOJIMYECTBE 3 MOJIb, €CIIH
TemIeparypa npu 3ToM ymensimnacs Ha 40K. OtBet mpencraseTe B popme n'R, rne R — yHuBepcanbHas ra3oBasi OCTOSIHHAs. BBEINUTE
YHCIIO N

30

125

180

247

264

Baox 3
[Monubiit nuddepeniman sueprun ['m66ca dG MHAUBHIYaTHbHOTO BEIIESCTBA UMEET BUJI
TdS + VvdpP
TdS - PdV
VdP - SdT
-PdV - SdAT

YacTHas MpoU3BOAHAS SHEPTHH | ebMrosplia HHANBH/IYIEHOTO BEIIECTBA 110 TEMIIEpaType MPH MOCTOSHHOM 00beMe paBHa
-P
\Y
=S
=l

T /),

Usmenenune sHeprun ['mb0OCa mpu HM30TEPMHUYECKOM paciiupeHud 1 MOJb HACATBHOTO ABYXaTOMHOIO Ta3a B HHTEpBAle
00vemoB Vi1- Vo mpu Temmeparype T

I
—ERTIH—2
2

1



—ERTIH5

2 "
g
RT 2
7

RS!"ln5

1

g
- RTIn-2

¥

Ypasaenue [ n60ca-I'enmsmMronbiia MOKET UMETh BUA (BO3MOYKHO HECKOJIBKO BAPUAHTOB IPABHIFHOTO OTBETA):

A5 = VP — ST

Pis

_r|_._“

aT | T

G=H+T[§]
ar ),

A

i Y.

ar | 0 T

P
AT =AH +T[%]
ar /s

XUMHYECKUE PEaKIHH, Ul KOTOPBIX CTaHAAPTHOE M3MEHEHHE 3Hepruu ['nb6ca Gojblne CTaHAApTHOTO M3MEHEHHS HEPTHU
lempmromneia (M3MeHEHNEM 00beMa KOHICHCHPOBAHHBIX (a3 MpeHeOpeysp):

Ca(OH)z(p.p) + COz(r) = CaCO3(TB) + HzO(;K)

Cao (18) + COZ(,—) = CaCO3(TB)

2ASH3(,~) = ZAS(TB) + 3H2(r)

Pb(TB) + pbOZ(TB) = 2PbO(TB)

+Sb204(75) + 4C(TB) = Zsb(m) + 4CO(;)

Si(TB) + 2Lizo(m): SiOZ(TB) + 4L| (B)

CBoiicTBa XUMHYECKOTO ITOTEHIIMANIa KOMIIOHEHTa CUCTEMBI B O0LIEM CIIydae:
(YHKIUS COCTOSIHUS CHCTEMBI

(yHKIMS Iporecca

9KCTCHCHBHAsSI (DYHKLIUS

WUHTCHCHBHAS (QyHKIHS

(yHKIMS, paBHAas TEIUIOTE Mpolecca

¢yHK1MsL, paBHas paboTe mmpouecca

abcomoTHOE 3HaYeHNEe (PYHKIIUU PaBHO MapIHaIbHON MOJBHOM SHeprim I nb0ca

Temioconepkanue pacluMpPEeHHON CUCTEMBI — 3TO -
SHTPONHUS

SHTAJIBINA

BHYTPEHHSS SJHEPrusi

TeMIepaTypa

DKCTEHCHBHBIM CBOHCTBOM TEPMOJANHAMHUYCCKON CHCTEMBI SIBJISICTCS:
TeMIepaTypa

JIaBJICHIE

00BeM

KOHIICHTPALIKS

B3anmHbIe Iepexobl TEIIOThl U paboThl U3yYaeT:
IIEKTPOXUMUS

XUMHYeCcKast KHHETHKa

doToxumus



TCPMOJNHAMHKa

JKuBas kierka siBisieTcs:

OTKPBITON TEPMOJUHAMUYECKON CUCTEMOM
3aKPBITON TEPMOJIUHAMHYECKON CUCTEMOI
U30JIMPOBAHHON TEPMOJIMHAMUUYECKON CUCTEMOM
HE SIBJIAETCS TEPMOJIMHAMUYECKON CUCTEMOM

[Tpu nporekanuu peakimu No+3H,=2NHs
AS>0

AS<0

AS=0

AS=AH

TemnoBoit 3¢ ekt (AH) peaknun 2Mg+C0O,=2MgO+C pageH:
237,7 xIx/moib

-345,6 xJI>x/MOJIb

-541,4 xJIx/MOIb

-809,6 xJI:x/MoIb

PaccunrtaTh KagopuitHOCT poayKTa, cogeprkamero B 100 r npoaykra 11,6 T 6e1xoB, 0,3 rxupos u 5,0 T yrieBogoB. KaJopuiHOCTE OENKOB
u yrieBogoB — 17,1 xmx/r, sxupoB — 38,8 kmk/T

228,8 x1x/100r

375,23 x/Ix/100r

295,5 xJIx/100r

669,12 x/Ix/100r

BJok 4

Tumb! paBHOBECHUI B 0OpaTUMBIX IIPOLIECCAX, IIPOTEKAIOMUX 1Mo cxeme Mg® +HO  — MgOH* +H* :
® 2 0 ® ®

THIpaTaIis BEeIeCcTBa;

THIPOJIH3 MO0 KATHOHY;

THIPOJIH3 [0 AaHUOHY;

TOMOTCHHAS XUMHUYCCKas PCaKIIHs;

PacTBOpPEHUE U JUCCOIMAIUS MAIOPACTBOPUMOTO B-Ba.

Turisl paBHOBECHIA B 00paTUMBIX Ipolieccax, npoTtekatoriux 1o cxeme CuSQO4 - 5H20 4 —CuSOs49+5H20
THZpATalysl BEIIECTBa;

JeTUIpaTanys BeIeCTBa;

rEeTePOrCHHAsT XUMHUYECKas PEaKIys;

TOMOTEHHAsT XUMHUYECKasl PEaKIs;

PacTBOPEHHE K JHUCCOLMALIUSI MAIOPACTBOPUMOTO B-Ba.

Tumnbl paBHOBecHi B 06paTUMBbIX mporeccax, mporekaronmx mo cxeme CaCl o + 6H20p0 — CaCly - 6H2O00:
THpATAIKs BEIIECTBA,;

JeTHIpATaIlns BEIIECTBA,

TeTepOorcHHast XUMHUYICCKasa pCaKIus;

TOMOT'€HHasd XUMUYECCKast peaKIus;

PAaCTBOPEHHE U MCCOLHMALIKS MATOPACTBOPHMOTO B-Ba.

Turisl paBHOBeCHiT B 00paTUMBIX Mpolieccax, nporekarmonux mo cxeme HPO  —H* +HPO~-
S ) ()

ruaparanus BEIIECTBA,

reéTeporcHHast XuMn4iCcCKasa peakius,

roMOIr¢HHasA XUMHUYECCKas pCaKkius;
QJICKTPOJUTUYCCKAA AUCCOLALINA;

PaCcTBOPCHHUE U JUCCOHAUA MAJIOPACTBOPUMOI'O B-Ba.

Tumsl paBHOBECHIA B 00paTHMBIX IpoLieccax, npoTekaromux no cxeme PO%  +H Ow — HPO% +OH-™
4(p) 2 4(p) )

ruaparanus BEIICCTBA,



THPOJIN3 IO KaTHOHY;

THPOJIU3 [0 AaHUOHY;

TOMOT€HHAasl XUMHYECKasi peaKius;
ANIEKTPOIUTHUECKAS JUCCOLHAIIMSL.

TepMonnHaMUUECKOE YPaBHEHUS, OTpaXKarollWe BIMSHHWE M3MEHEHHE cocTaBa Ipu 1 = const, P = const, Ha coctostHne

XUMHYECKOTO PABHOBECHA:
AG(T)= - RTInK ,+ RTINII,
o

AA((T)= - RTInK¢ + RTInII

dinKp  AHy
“dT  RT2
dangi &[
daT RT2
dlLKé _ Av
G

TepMonnHaMUUECKOe YpaBHEHHS, OTpaXKalollHMe BIMSHMWE M3MEHEHHE cocTaBa mpu | = const, V = const, Ha cocTosiHue

XUMHYECKOTO PABHOBECHA !
AG((T)= - RTInKp+ RTInII,
o

AA((T)= - RTInK + RTINII,
0

dinK, _ AHy
aT RT?

dang _ &[
dT RT2

dinKy _ Av
P P

BoIpaxkenne KOHCTaHTBI paBHOBecHs 1t peakiun Fe;0su + 3How — 2Few) + 3H20( (Tuma aA + bB — gQ + dD):

d
(P
Pg
« P
p PB
P .pd
K =232
p pg
pq
Kp= o
P
P
K,=—2
I:)A

I[Ipu HexoTopoii Temmneparype B cucreme Aq)+ By [JCr)+ D), Haxopsmielcss B XMMHYECKOM PABHOBECUH, KOHIIEHTPAIMU A,
B, C u D cocraBmim cootBeTcTBEeHHO 6, 2, 4 1 3 Moub/11. KakoBa KOHCTaHTa paBHOBECHS IIPH IaHHOM TeMmeparype

1

2

4

0,5

CoorHotenne Mexay koucrantamu paBHosecust K, u K mmst peakumn CaCly - 6H0q —CaClyg + 6H20(y K, = Ke
K= K(RT)®

K.= K, (RT)®

K,= K¢ RT

MaremaTtuueckoe BBIPpAKCHUE 3aKOHA HeﬁCTByIOLHI/IX Macce 1Jist paBHOBECHUS B UJI€AJIbHBIX CUCTEMAX:



PactBops! - 310

JBYXKOMITOHEHTHBIE TOMOT€HHBIE CHCTEMBbI
MHOT'OKOMIIOHEHTHBIE TOMOT'€HHBIE CHCTEMBI

CMECH HECKOJIBKUX BEIEeCTB

CHCTEMBI, TIPH 00pa30BaHUU KOTOPBIX BBIIEISAECTCS TETIOTa

KonnuraTuBHBIME CBOMCTBAMHU PAaCTBOPOB Ha3bIBAIOTCS TAKUE, KOTOPBIE OMPEAETSIOTCA
MPUPOOH YaCTHIL

KOHIIEHTpAallMeH 4acTull

pa3MepoM YacTHIL

IIPUPOIOH PACTBOPUTEILS

Kakoe ypaBHeHHE NIpaBIIBHO NIEpeJaeT CBA3b MEX 1y N30TOHNUecKHM Koadduirentom Bant-I'odda u crenensio
JMICCOLMAIIMK CJIa0O0T0 3IeKTponnTa’?

i=1-(v + o
i=1+ v + 1o
i-1=(v - 1
i+1={ + 1o

AHOMaJIbHas IOJBHKHOCTH HOHOB THIPOKCOHHS B BOJHBIX PACTBOPaX OOBIACHIETCS:
anektpodopernaeckum dhdhexTom

penakcanMoHHEIM 3¢ dexTom

YMEHBIICHHEM BSI3KOCTH PacTBOPa

CHH)KCHHEM CTETICHU TUCCOLMAINH

YBEJIMYCHUEM CTETIEHH AUCCOLUAINT

scTa)eTHHIM MEXaHU3MOM IIepEHOCa MPOTOHA

YBEINYCHUEM KHHETHYECKON SHEPT U HOHOB

3HaueHHe, KaKoro CBOMCTBA JIOJDKHO OBITh M3BECTHO ISl pacyera CTeNeHH JAUCCOIMAIMU C1a00ro JIEKTPOJINTa B PACTBOPE
JIAHHOM KOHUEHTpaluuu?

MOBBINICHNE TEMIIEPATyphl KUIIEHHUS PacTBOpa

TEII0Ta 00pa30BaHMs PacTBOpa

KO3 QHUINEHT PETOMIICHUS PACTBOPUTEIS

BSI3KOCTh pacTBOpa

TEMIIEpaTypa 3aMep3aHus PACTBOPUTEIIS

3HayeHUE, KAKOTO CBOWCTBA JO/DKHO OBITh M3BECTHO JJIs pacueTa CTEIICHH AUCCOIHAIINN CIIa00T0 3JIEKTPOJINTA B PACTBOPE
JIAaHHOM KOHIIEHTpaIuu?

MapUUaIbHBIA MOJBHEIA 00BEM PaCTBOPUTEISL

yZAEJBHBIN BEC pacTBOpa

TeMIlepaTypa KUIEHHs paCTBOPUTEIIS

KO3 (QHUIUEHT aKTUBHOCTH PACTBOPUTEIS

MTOHIKCHUE TEMIIepaTyphl 3aMep3aHus pacTBOPa

3HaueHue, KaKOTro CBOWCTBA HY)KHO 3HATH JUISl pacyeTa CTeleHH AUCCOIMAIMN cl1aboro 3JIeKTPOIIUTa B pacTBOPE AaHHOM
KOHIIEHTpaInuu?



yaciibHas TCIJIIOEMKOCTb
TCILI0Ta 06pa3OBaHI/I$I
OCMOTHYECKOC NaBJICHUC

PacTBOp KMIIHT ITpH TEMIIEpATYpE:

6oJbIIel TeMIepaTypbl KUIIEHHs pacTBOPUTENS

paBHOM TeMIlepaType KUIEHUsI pacTBOPUTENS

HIDKE TEMIIEPATYPbl KUTIIEHUS YUCTOTO PACTBOPUTEIS

IIPU CPEHEN TEMIIEpaType KUIIEHUsI MEXAY TeMIIepaTypaMu KUIIEHHUs paCTBOPUTEIIS U paCTBOPEHHOIO BELIECTBA

Kakue BenMUMHBI CBSI3aHBI 3aKOHOM MOHHOM CHIIBI?
HOHHAS CHJIA B IOIBIKHOCTh

KOHHCHTpaHI/Iﬂ nu SHCKTpOHpOBOJIHOCTB

HMOHHAS CHJIA M YUCIIA TIepeHoca

3apsii MOHA U KOHIIEHTPAIHS

MOHHAs CHJIa U KOA(PPHUIIMEHT aKTUBHOCTH

Pa36aBieHHbIIT pacTBOp pacCTBOPEHHOTO BEIIECTBA 3aMep3aeT NPU TeMITepaType:

OoutbIeil TeMIlepaTypbl 3aMep3aHus PaCTBOPUTEIS

PaBHOM TeMIepaType 3aMep3aHusl pACTBOPHUTEINS

HIDKE TEMIIEpaTyphl 3aMep3aHus YUCTOTO PACTBOPUTEIIS

TIPY CpeIHEH TeMIlepaType 3aMep3aHus MEeXly TEMIIepaTypaMu 3aMep3aHust PACTBOPUTENS M PACTBOPEHHOTO BELIECTBA

PactBopumocTs — 3710 -

KOHIIGHTpALHs pacTBOpa

MaKCHMaJIbHO BO3MOXKHasl KOHIICHTpALHs paCTBOpa
KOHILICHTPALMs HACBILICHHOTO PacTBOpa

CKOPOCTb PAaCTBOPEHHUSI BEILIECTBA

JlaBneHue napa HaJ pacTBOPOM:

BBILLIC JIABJICHUS T1apa HaJl YUCTBIM PACTBOPUTENICM
HIKE JJABJICHUS T1apa HaJl YUCTBIM PacTBOPUTENEM
PaBHO JABJIEHUIO Mapa HaJl YUCThIM PACTBOPUTENIEM

PactBop 3amep3aer npu TemnepaType:

OorbIIelt TeMIepaTyphl 3aMep3aHUs PACTBOPHUTEIIS

PaBHOH TeMIepaTrype 3aMep3aHus PACTBOPHUTENS

HIDKE TEMIIEepaTyphl 3aMep3aHHs PACTBOPHUTENS

HpH cpesiHeil TeMIepaType MeX Ly TeMIepaTypaMu 3aMep3aHus PACTBOPUTEINS U PACTBOPEHHOT'O BEIIECTBA

Bribepute HEBEPHBIIT OTBET: SJEKTPOTUTAMU MOTYT OBITH BEIIIECTBA -
TBEpAbIe

KUJKUE

ra3oo0pasHbie

TeMneparypa KuneHus — 3T0 TeMIiepaTypa, Ipu KOTOpOi:
JKUJIKOCTh HCTIapsAETCS

JKUJIKOCTh OBICTPO UCTIAPSIETCS

napooOpa3oBaHue MPOUCXOTUT BO BCEM 00BbEME KHIKOCTH
JaBJICHHE Mapa KUAKOCTH CTAHOBUTCS PABHO BHEIIHEMY JIaBJICHHUIO

IToBrIlIeHNe TeMIepaTypsl YBEIHYUBAET B3AaUMHYIO PACTBOPHUMOCTD BEIIECTB!
BO BCEX CIIyYasx

TOJIBKO KOTZIa MPOLIECC PACTBOPEHUS IK30TEPMUYECKUH

TOJIBKO KOT'/Ia TIPOLIECC PACTBOPEHUS SHIOTEPMUUECKUI

NIpY YCJIOBUU YBEIUUYECHHS SHTPOIIUU

YTBepKAEHUsI, CIIpaBEATIUBbIE ST H0YIUTHOCKOMYECKO KOHCTaHTHI:
3aBHCHT TOJIBKO OT CBOMCTB PacTBOPUTEIS

3aBHCUT OT CBOICTB PacTBOPUTENS U PACTBOPEHHOTO BELIECTBA
3aBHCHT OT CBOICTB pacTBOPHTEJISI M KOHIICHTPAIIUU pacTBOPa



3aBHCHUT OT TEMIIEpPaTyphl U KOHIICHTPALIUU pacTBOpa
YBEIMYMBACTCSA C POCTOM COOTHOIICHHS Y/CTbHON TEIUIOTHI UCTIAPEHMS K KBAJIPaTy TEMIIEPaTypbl KUIICHUS
YMEHBILIAETCS C POCTOM COOTHOIICHHS YEIbHON TEIUIOTHI HCIIAPEHNUS K KBaApaTy TEMIEPaTyphl KUIIEHHS

MerTon uccnenoBanus pa30aBICHHBIX paCTBOPOB, OCHOBAHHBIN Ha CPaBHEHHH TEMIIEPaTyphl Hadalla KUTICHUS pacTBOpa U
TEMIIEPATYpPhl KUIIEHUSI PACTBOPUTEIS IIPU ITOCTOSHHOM JABIICHUU:

KaJIOPUMETPHUS

KPHOCKOITHS

OCMOMETpHS

TEH3UMETPHS

30yJUTHOCKOTHUS

(dhoromeTpust

Meton wuccienoBaHus pa30aBICHHBIX PACTBOPOB, OCHOBAaHHBIH Ha W3MEPEHUM W30BITOYHOTO JABJICHUS, MPHIATaeMOr0 K
PACTBOPY M OCTAaHABIMBAIOIICTO CAMOIIPOU3BOIIFHBIN MEPEX01 MOJIEKYII PACTBOPUTEIS Yepe3 MOMYIPOHUIIAEMYI0 MEMOpaHy B
pacTtBop:

KaJIOpUMETPHUS

KPHOCKOIHS

OCMOMETpHS

TEH3UMETPHS

30yJTHOCKOHS

¢doromerpust

[ToBeilieHWe TeMmneparypbl Hadana KHIEHHs pa30aBIEHHOTO PAacTBOpa HEJETYYero pPacTBOPEHHOTO BEIECTBA B JIETY4YEM
pacTBOpHTENIE TI0 CPABHEHHUIO C TEMIIEPaTYpOi KUIIEHHs pacTBOpHUTeNs Bhipaxkaercs: Gopmynoit AT = iEm. BykBoit m B aToi
dhopmyne o603HaUCHA:

Macca pacTBOPHUTEIIs

Macca pacTBOPEHHOTO BEIECTBA

Macca pacTBopa

MOJISIPHAsT KOHLIEHTPALUsI PACTBOPEHHOTO BELIECTBA

MOJIAJIbHAsA KOHIEHTPALUs paCTBOPEHHOT'O BEIIECTBA

YHCII0 MOJIb PACTBOPEHHOTO BEIECTBA B PACTBOPE

Yro o3HayaeT TepMHH "KpHockonus'?

SIBJICHHE TIOBBIIICHHS TEMIIepaTyphl KUIIEHHs pacTBOPa 3JIEKTPOJIUTA
SIBIICHUE TIOHIKEHUS TEMIIEPaTypPhl 3aMEP3aHUs pACTBOPOB

SIBJICHUE KPUCTAIIN3alUU PACTBOPUTENS U3 PacTBOpa

paboTa OXJIaIUTEILHON CMECH U3 COJIH U JIbJA

W3oronndeckuit koapduurent Bant-I'odda sTo monpaska, yauTeiBaromast:
YBEJIMYCHUE PABHOBECHOIO JABJICHMS I1apa HaJ YMCTBIM PACTBOPUTEIIEM IIPU HATPEBAHUA
HETIOCTOAHCTBO JABJICHUS TP HATPECBAHUU WJIHW OXJIAXKICHUU pacTBOpa

pa3iimiue MOJIIPHBIX MAaCC paCTBOPUTEIISL U pAaCTBOPEHHOI'O BEIICCTBA

MU3MEHEHHUE YHCJIa YaCTHUI] B pAaCTBOPE NPU JUCCOLUANNU UJIN AaCCOLTUAIINU MOJICKYJI
U3MEHCHUC IVIOTHOCTH paCcTBOpa IIPpU AUCCOLIMAMN WJIN aCCOLMallui MOJICKYJI
HU3MEHCHUEC N30TOIMHOI'0 COCTaBa MOJICKYJI paCTBOPEHHOI'O BEIICCTBA

BriOepute BbIpakeHHE, KOTOPOE MOXKET HCIIOJIB30BATHCA AJSL ONPENEICHUS KaXyIIeHcss MOJIIPHONW Macchl PacTBOPEHHOTO
BEIIIECTBA KPUOCKOITUYECKIM METOIOM:

M=>Mzx+M,x
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2 — 100Kz,
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Pazgen «iiekTpoxumusy
Kakoii 13 nepeurciIeHHbIX TUIIOB IPOBOJHUKOB OTHOCHTCS K IIPOBOJHHKAM BTOPOTO poza’?



METaJUIbI
HOJTyTIPOBOIHUKA

WOHHBIE IPOBOTHUKH

U30JIATOPBI

3JIEKTPOHHO-MOHHBIE TPOBOAHUKH

Kaknm 13 npuBeZicHHBIX YPaBHEHUH ONIPEAEIAETCS CBSI3b MEKAY yACIbHON U SKBUBAJICHTHON 3JIEKTPOIPOBOHOCTAMH?

1000- ¢
A- C

1000- C
h= X

1000 A
X= C
!

A =1000-C

Kak m3meHseTcst yenpHas 3JIeKTPOIPOBOAHOCTD PACTBOPOB AIIEKTPOIUTOB C POCTOM KOHIICHTPAITUH?
0CTaeTCs ITOCTOSHHOM

YMEHBIIAECTCS

YBEITUYHUBACTCS

JUTSL OJTHMX BEIIECTB PACTET, ISl APYTUX YMEHbIIAETCS

IIPOXOJIUT Yepe3 MaKCUMyM

HpaKTI/I‘ICCKOe MMPUMCEHCHUEC JJICKTPOIIPOBOJAHOCTH - OIPEACIICHUC CTCIICHU JUCCO AU JJICKTPOJIUTA 11O (i)OpMyJ'IGZ
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YeM 0OBsICHSIETCS YBEITMUCHUE YACIbHOMN 3JIEKTPOIPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB C POCTOM KOHILIEHTPALUH?
YBEJIMUEHUE 3apsiia HOHOB

YMEHBIIEHUEM JJIEKTPUIECKOTO B3aUMOJICHCTBUSI HOHOB

YBEJIMYCHUEM CTETICHU IUCCOIUAIINN

YBEIIMYCHUEM YHCIIa HOCUTENEH TOKa B pacTBOpe

YMEHBIIEHUEM TUIOTHOCTH U BSI3KOCTH pacTBOpa

Kaxk uzMeHsieTcst 5KBUBaJIEHTHASI 3JIEKTPOIPOBOAHOCTh BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB C POCTOM KOHLIEHTpauuu?
0CTAaeTCs ITOCTOSHHOM

YMEHBIIAECTCS

yBeHI/I‘lI/IBaCTCﬂ

JUTS OJTHHX BEHIECTB PACTET, TSI APYTUX YMEHBIIACTCS

MIPOXOIUT Yepe3 MaKCUMYM

Kaxkoii 3aK0H JIeXHT B OCHOBE OJTHOTO U3 METOOB IKCIIEPUMEHTAIILHOTO OIIPEAETCHUS Ay JUTS CIIAOBIX DIIEKTPOIUTOB?
3aKoH pa3baryieHust OcTBAIbIA

3aKOH HE3aBHCHUMOCTH JIBIKCHUS HOHOB

npenensHbIi 3akoH Jlebas Konppaymra

3akoH Papanes

3aKOH NOHHOW CHJIBI

Kaxkoe YPaBHEHHUEC BbIPAKACT CYITHOCTD 3dKOHA PA3BCACHUS OCTBaJ’IL,I[a?
(. C:C
C
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Jl1st Kako# rpyIIbl HOHOB, TIPUBEIECHHBIX HIKE, TPUOIU3UTENLHO OMHAKOBBI OABHKHOCTH?
K*, NH,*, NO;~, CI

K*, Li*, Na*, OH™

H*, NH,*, Li*, OH”

CH3COO™, Br, OH™, NO3~

Li*, Na*, K*, Rb*

J1st n3MepeHus 3NeKTPOIPOBOAHOCTH PACTBOPOB UCIIOIb3YETCS:
MOCT IOCTOSIHHOTO TOKa

MOCT NEPEMEHHOTO TOKa

MocT Konppaymia

HNOTEHIMOMETP

Pe3koe mameHne 31IeKTPOIPOBOJHOCTH PACTBOPA MTPH HEUTPATH3AIIMH KACIOTHI IIEIOYbI0 CBA3AHO:
C YMEHBIIICHHEM CYMMapHOW KOHIIEHTPAIIMH HOHOB;

C YMEHBIIIEHHEM KOHIIEHTPAIINH OYE€Hb MOABIKHBIX HOHOB THAPOKCOHNS;

C HaKOTJIEHWEM B CHCTEME HOHOB THIPOKCHIIA;

¢ 00pa3oBaHUEM OCAJIKa;

VYpaBHeHuUe BhIpakaeT 3aK0H pazdasienus OcTBasbaa

o= /Kduc.
C
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Ly
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oL
p
o 24C
Ko= 1-a

Jaub! rpadMKe 3aBUCHMOCTH YACIBHOM 31ekTprudeckoii mpooaumocTh Bogabix CH3COOH, KCI, KOH, HCI ot
KOHIICHTpalH. YKaKUTE HOMep KpHUBO# [t BogHOTO pacTBopa KOH.

Horurnmpcruus . monstn

A~ wnN

Janbl rpauKH 3aBUCUMOCTH SKBUBAJIIEHTHOMN 3JIEKTPUYECKOH ITPOBOANMOCTH BoaHbIX pacTBopoB CH3COOH, KCI, KOH, HCI
OT KOHIICHTpAINH. YKaKUTe HOMEp KpUBO#t 11t BoguHOro pactsopa HCI.
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I[J'ISI pacTBOpPA CUIIBHOTO 3JICKTPOJIHNTA, JUCCONUUPYIOMIETO HAa ABA OJAHO3apsAJHOTO NOHA, YPAaBHCHUC 3aKOHA HE3aBUCUMOT'O
JABHXXCHUSA HOHOB Konbpayma HUMCECT BU/:

=R
A= A" — Ac

=G
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1- Bac

YBenuueHne eKTPUIECKOi IPOBOAUMOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOIUTOB C POCTOM TEMIEPATYPhl MOXKET OBITH
00yCIIOBIIEHO:

anekrpodoperrnaeckum 3hdHexrom

penakcarmoHHBIM 3P PeKToM

YMCHBIICHHEM BSI3KOCTH PacTBOpa

CHI)KCHUEM CTETICHU THCCOLMAUH

YBEJINYCHUEM CTETICHH TUCCOLHAINH

acTa)eTHBIM MEXaHU3MOM IIepEeHOCa MPOTOHA

YBEJINYCHUEM KHHETHYECKON YHEPT U HOHOB

NN~

D

YMeHbIIeHHe SKBUBaJICHTHOU mpoBomuMocTH BogHoro pactBopa CH3COOH mpu moBBIIEHHUHN KOHIEHTPAIIMK AJIEKTPOJIATA
00yCIIOBJICHO TITaBHBIM 00pa3oM:

anekrpodoperrnaeckum 3hdHexrom

penakcaruoHHBIM 3P PeKToM

YMCHBIICHUEM BSI3KOCTH PacTBOpa

CHH)KCHHUEM CTETICHU TUCCOLMAINH

YBEJINYCHUEM CTETICHH TUCCOLHAIINH

YBECJIMUCHUEM KHHETUUECKOM OHEPIrun HOHOB

VMeHblIeHHEe SKBHBAJICHTHOW NPOBOAMMOCTH BogHOro pacrBopa NaCl mpu moBbIICHHH KOHUEHTPALWH ICKTPOIHTA
00yCIIOBIICHO TIIaBHEIM 00pa3oM

anekTpodopeTHIecKuM B HeKTOM

penakcanuoHHBIM 3 dekTom

YMCHBIIICHUEM BSI3KOCTH PAacTBOpa

YBEJIMYCHUEM CTETIEHH IUCCOIAIINN

YBEIMYCHNEM KUHETHYECKOH SHEPTHH HOHOB

[Tpu GeckoHEUHOM pa3BeJeHNH YKBUBAJICHTHAS 3JIEKTPOIPOBOIMMOCTE BOJHOI'O PAaCTBOPA AJIEKTPOJINTA PaBHA:
HYJTIO

3JIEKTPONIPOBOIHOCTH BOJIBI

CyMMe€ MpPEAETbHBIX MOABHXHOCTEH HOHOB

Pa3HOCTH MPEJICNIBHBIX MTOJABHKHOCTEH HOHOB

MIPOU3BEICHUIO NPEJIENIbHBIX ITOIBUKHOCTEH HOHOB



B npoBoaHukax nepBoro poja HOCUTEISAMHU JEKTPUUYECTBA SBIIAIOTCS:
HOHBI

MOJICKYJIbI

3JIEKTPOHBI

paruKabl

Benuuunna, paBHas 00OpaTHOMY 3HAYCHHIO YICIIEHOTO COMIPOTHBIICHHS HA3bIBACTCS:
YAEJIBbHOUN POBOJUMOCTBIO

MOJIIPHOM IIPOBOJUMOCTBIO

MpEAETbHON IEKTPUIECKON MPOBOAUMOCTHIO

3NEKTPUYECKON MOABUKHOCTBIO

IIpumepoM npoBOAHKKA BTOPOTO pOAA SBISETCS:
pacIuiaB XJIOpUIa HATPHSA

Meb

ATIOMUHUHT

BOJbGpamM

Benmunna, n3mepsiemasi 0OpaTHBIM 3HAUE€HHEM YISIFHOTO CONPOTHBRIICHHS, HA3bIBACTCS:
3NIEeKTPONPOBOHOCTD

SKBUBAJIEHTHAS 3JIEKTPUUECKas IPOBOIUMOCTD

MOJISIpHAS! MEKTPUIECKask IPOBOANMOCTh

yIeNbHAs MICKTPUIECcKast IPOBOANMOCTh

MossipHast aeKTpryecKasi IPOBOIUMOCTE!
YBEIMUYMBACTCS C YBEIMUCHNEM KOHIICHTPAIMN pacTBOpa
HE 3aBUCHT OT KOHIICHTPAI[NX PacTBOpa

YMEHBIIAETCS C YBEIMUEHUEM KOHIEHTPALlU pacTBopa

CKOpPOCTbH JIBIKCHUSI HOHOB B PACTBOPE HE 3aBUCHT OT:
HATIPSHKCHHOCTH JICKTPUIECKOTO TOJIS

TeMIepaTypbl

JTABICHUS

BA3KOCTH pacTBOpa

C yBenmueHne pa30aBIeHUS MOJISIPHAS SIIEKTPUIECKast IPOBOIMMOCTD:
YBEITMYUBACTCS

YMEHBIIAeTCs

HE U3MEHsEeTCS

paBHa HYJIIO

[IpenenpHy0 MOISPHYIO JIEKTPHUUECKYIO TPOBOAUMOCTD MOKHO PAaCCUHUTATB I10:
3akoHy Konbpaymia

3akoHy CToKkca

3aKOHY DHIITEHHA

3akony dapanes

YcnoBHBIN 3apsna, KOTOprﬁ IMPUITMCBIBACTCA aTOMY B COCIMHCHHU IIPU YCJIIOBUU, YTO BCUHICCTBO NMOCTPOCHO U3 MOHOB,
Ha3bIBACTCA

BaJICHTHOCTH

BaJICHTHOC COCTOSIHHUC

CTCIICHb OKHUCJICHUA

KOOpAMHAITMOHHOC YHCIIO

KonnuratuBHBIMU CBOIICTBAaMH PACTBOPOB HA3BIBAIOTCS TAKHE, KOTOPBIE OMPEEIIIIOTCS
MIPUPOJION YaCTHIL

KOHLIEHTpaLMeN YacTHIL

pa3MepoM 4YacTHIL

IIPUPOOH PACTBOPUTEILS



PacTBOp KMIIUT IIpU TeMIIepaType

GoutbIIeil TeMIIepaTyphl KUIIEHHUS PACTBOPUTES

paBHOM TeMIepaType KUIIEHUs PACTBOPUTENA

HIDKE TEMIEPaTypbl KUMEHUS YUCTOTO PACTBOPUTENS

TP CpeAHEH TeMIepaType KHIIEHUSI MEXAY TeMIlepaTypaMy KUIIEHHUS paCTBOPHUTEIISI M PACTBOPEHHOTO BEIIECTBA

Boruncnute ocmotuueckoe nasienue npu 27°C pacTBopa caxapa, OJHH JUTP KOTOPOTO COAEPKUT 91T pacTBOPEHHOTO
BeIlleCTBa

332 kIla

663 kIla

2457 xIla

OcmMmoTHYecKoe JaBieHHEe HEKOToporo pactBopa mpu -3°C cocraBmser 2735k[la. Ilpu xakoil TemmepaTrype OCMOTHYECKOE
nasienne gocturaet 3040 klla

27°C

3°C

30°C

CreneHp AUCCOLUAIMU SIIEKTPOJIUTA — ITO

OTHOLICHHUE NTPOU3BEACHNS KOHLEHTPALMIT (AKTUBHOCTEH) HOHOB K KOHIIEHTPALUK (aKTHBHOCTH) HEIPOIMCCOLMMPOBABIINX MOJIEKY )
KOHCTaHTa PaBHOBECHS JUCCOLHAIINH JICKTPOJIHNTA;

OTHOILICHUE YUCIIa IPOIUCCOLMUPOBABIIIX MOJIEKYJI K YHCITy PAaCTBOPEHHBIX;

OTHOIIICHHE 3KBHBAICHTHOM MPOBOIMMOCTH ( A,) K SKBHBAJICHTHOM IPOBOMMOCTH MPH OECKOHEYHOM pa3basieHu (M)

KonnenTtpanus HoHOB Boopo/ia B pacTBope ¢ pH=2
0,01 cmomne/nt

0,1 mounb/1

1 mMoms/1

10 Monw/n

Paccuwnraiite pH OydepHoro pactBopa, cogepskaiero 0,5 Moib/1 anjerata HaTpus 1 1Monb/1 yKeycHOU KUCIoTH (pK=4,76)
4,76
4,45
4,26
5,76

VYTBepKICHHS, CIPABEIIMBBIC IS MapUUaIbHBIX MOJIBHBIX BEJIMYHMH, ONHMCBHIBAIOLINX PAcTBOP JAHHOH KOHIICHTPALHH.
[MaprransHas MoJbHAS BETTMYHMHA 3TO -

9KCTEHCHBHAsI BEJIMYHMHA

WHTCHCHBHAs BeJIMYNHA

(YHKIUSI COCTOSTHUS

¢dyHKIMS porecca

XapaKTePHUCTHKA BKJIala KOMIIOHEHTa B COOTBETCTBYIOIIEE CBOMCTBO PacTBOpa

CBOHCTBO PacTBOpPA B LIEJIOM, HE 3aBUCSILEE OT €0 KOHIIEHTPAUU

YTBepxKACHUS, CIIPaBEAINBBIC IS 30yJUTMOCKOMNYECKOW KOHCTAHTHI

3aBUCUT TOJIBKO OT CBOWCTB PaCTBOPUTEILS;

3aBHCUT OT CBOMCTB PAaCTBOPUTEIIS U PACTBOPEHHOI'O BEIIECTBA;

3aBHCUT OT CBOMCTB PaCTBOPUTENS] U KOHICHTPALUH PACTBOPA;

3aBHCHUT OT TEMIIEpaTyphl U KOHLIEHTPALUU pacTBOpa;

YMEHBIIAETCS C POCTOM COOTHOIIEHUS Y/IETbHOI TEMIOThI NCIIAPEHUs K KBaIpaTy TEMIIEPaTypbl KHIICHUSL.

Kpuockomuaeckue KOHCTaHTHI A OeH3071a M BOIBI PaBHBI cOOTBeTCTBeHHO 5,12 m 1,86 K-kr/momp. Momekyna BemecTBa B BOIHOM
pacTBOpe MOJHOCTHIO AWCCOLMHPYET Ha JBE YACTHIIBI, a B OEH30JIe HE AUCCOLMHPYET U HE acCOLMUPYEeT. YKaKUTE, BO CKOJIBKO pa3 OymyT
pa3nuYaThCsl MOHIDKEHUS TEMIIEpaTyphl Hadalla OTBEp/CBAaHMS pa30aBICHHOTO PacTBOpa OZHOTO U TOTO K€ BEIIecTBa B OEH30JIE U B BOAE
HPY OJJUHAKOBBIX MOJISUIBHBIX KOHIIGHTPALIMSX

1,0

1,4

1,8

2,0

2,4



W3oronndeckuit koapduuuent Bant-I'odda sTo monpaska, yauTeiBaromas:
YBEJIIMYCHUEC PABHOBECHOI'O IaBJICHUA ITapa HaJl YACTbIM PAaCTBOPUTEJIEM IIPU HAIrpE€BaHUMU,
HEIMMOCTOSAHCTBO AABJICHUS IIPU HArpe€BaHUU NI OXJIAXKACHUU PACTBOPA,

pas3nune MOJISIPHBIX MacC PaCTBOPHUTEIIS  PACTBOPEHHOTO BEIIECTBA;

+U3MEHEHHE YK CIIa YACTUIL] B PACTBOPE IIPU JUCCOLMALIMY UITH aCCOLUALUU MOJIEKYJI;
U3MEHEHUE IJIOTHOCTH PAacTBOpPA IIPU AUCCOLIMALIN UIIN aCCOLMAlUU MOJIEKYJI.

Beruncnure nzoronnuecknii koadpunuent Bant-I'odda s pazdaBieHHOro BOJHOTO pacTBOpa HEKOTOPOTO BEIIECTBA, €CIIH
MOJICKYJIA BEIIECTBA JUCCOLMHUPYET B PACTBOPE HA JIBE YaCTHILIBI U CTEIIEHb JUCCOnnanuy cocrasister 60%

1,0

1,2

1,4

1,6

2,0

W3BeCcTHO, YTO MPaKTHYECKH BCE MOJICKYJIBI OCH30MHON KHCIOTHI, PACTBOPEHHOW B OEH30J€, aCCOUMHUPOBAHBI B JAUMEPHL
Beruncnure nzoronnueckuii koappuument Bant-I'odda mis pazdaBieHHoro pactBopa O€H30HHOM KUCIOTHI B OEH3071e

0,1

0,5

1,0

15

2,0

Bribepute BBIpakeHHE, KOTOPOE MOXKET HCIIONB30BATHCA OIS ONPENENCHUs KaXyIIeHcss MOJIIPHOW Macchl PacTBOPEHHOTO
BEIIECTBA KPUOCKOMUIECKAM METOJIOM

M=>Mzx+M,x

3  1000Zg,
g'l'&"?:-m
a o BafT
i
2 _ 1000Kg,
glﬂTms

BripaxkeHue, KOTOpOe MOKET UCIOIb30BAThCS TS ONpeNeIeHHs KaXyIIehcs MOJISIPHOM MacChl paCTBOPEHHOTO BEILLECTBA 110
pe3ynbTataM U3MEpPEHU OCMOTUYECKOTO JIaBICHUS

M=Mux+M,x
10008
i T,

1 - 100Kz,
glﬂTmﬁ

Kakoe ypaBHeHHE IpaBHIIbHO NIEpEIAET CBA3b MEXK/Ty N30TOHHUECKHM KoadduimenToB Bant-I'odda u crenensio
JMCCOLIMALIMK CJIabO0T0 3IeKTponTa’?

i=1-(v + 1o
i=1+ (v + 2
i-1=(v - o
i+1=( + 2o

AOCONIOTHASL CKOPOCTH IBUKECHHUS HOHOB — 3TO ...

CKOPOCTh JIBUKCHHUS HOHOB MPHU OCCKOHECYHOM Pa3BEIICHHUM;
CKOPOCTB JABIXCHHS HOHOB IIPH HANIPSHKEHHOCTH 1ot | B/m;
MOJISIpHAs JIEKTpUYEcKasi IPOBOJAUMOCTb;

yZAeJbHas 3JIEeKTpUIecKasi IPOBOIUMOCTb.



DJIEKTPOAHbIE MOTEHIHAbI

ONEeKTPONUTUIECKUH KITI0Y, CITyKAIUH I STUMUHIPOBAHUS AU PYy3UOHHOTO OTCHIIUATIA,
3aIl0JHEH AMCTHTMPOBAHHOMW BOJIOH.

COJICPXKUT HOHBI C OAMHAKOBOH MOIBMKHOCTBIO.

COJIEPXKUT UOHBI C aHOMAJIbHO! MOABMKHOCTBIO.

3aI0JIHEH UCCIIEAYEMBIM PaCTBOPOM.

COJICPKUT HACKHIIEHHBIN PacTBOP XJIOPUCTOTO KaIus.

Mertain, UCTIoNb3yEeMBIH B Ta30BbIM 2JIEKTPOAaX JOJLKEH
Y4acTBOBAaTh B AJIEKTPOJIHOM peakLuu.

OBITH MHEPTHBIM K AJICKTPOHON PEaKIyy.

XOpOIIO COPOMPOBATH Ta3kI.

HOJIHOCTBIO UCKIIFOYATh COPOLIUIO Ia30B.

UMETH CHJIHO Pa3BHUTYIO OBEPXHOCTB.

Hcnonp3yemblil B XUHTHIPOHHOM 3JIEKTPOJIE XMHTUAPOH MPEACTABISIET COOOM:
SKBUMOJICKYJISIPHOE COEANHEHNE XHHOHA U THIPOKCHIAMHUHA.

JIETKO PacTBOPUMAsi CMECh XMHOHA U TUAPOOKUCH XpOMa.

MaJIopacTBOPUMOE COEJUHEHHE.

MaJIOpacTBOPUMOE COCMHEHNE XHHOHA CO CIIEAaMH I'MPOXHHOHA.
9KBUMOJIEKYJISIPHOE COEMHEHNE XUHOHA U THIPOXUHOHA.

O0pa3oBaHue MOTEHIIMAA CTEKISTHHOTO 3JIEKTPO/1a IIPOUCXOUT 33 CUET
HOHOOOMEHHBIX MPOIIECCOB.

OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX MPOIIECCOB.

MPOLIECCOB PACTBOPUMOCTH CTEKJIA.

oOMeHa MeX/ly HIOHAMH B CTEKIIE U B PACTBOPE.

KanomenbHbI# 371€KTpoJ OTHOCUTCS K:
OKHCIIMTEIbHO—BOCCTaHOBHUTEIIEHBIM.
anekrpoaam 1 pona.

3JIEKTpoaM 2 poza.

9NIEKTPOJaM CPaBHEHHSL.

HOHOOOMEHHBIM ICKTPOJAM.

XopcepeOpsiHbIil AIEKTPO]] OTHOCUTCS K:
OKHCIIMTEIbHO—BOCCTaHOBHUTEIIEHBIM.
anekrpoaam 1 pona.

3JEKTpoAaM 2 poza.

JIEKTPOJAM CPABHEHHSL.

HOHOOOMEHHBIM 3JIEKTPOIaM.

XUHTUAPOHHBIN 3JIEKTPOL OTHOCUTCS K:
OKHCJIUTCIIBHO—BOCCTAHOBUTCIbHBIM.
anexkTpoaam | poxa.

3MEKTpoAaM 2 poza.

SJIEKTPOJAaM CPaBHEHUS.

I/IHHI/IKaTOpHLIM aneKTpouaM.

UT0 HA3BIBACTCS YCIOBHBIM JIEKTPOIHBIM ITOTCHIIHATIOM?

-YCJIOBHBIM 3JICKTPOJHBIM OTCHIIAJIOM HA3bIBAETCS HJIC AIEMEHTA, COCTABIICHHOTO M3 JAHHOTO AJIEKTPO/Ia U CTAHIAPTHOTO BOIOPOIHOTO
JIEKTPOJI;

-YCJIOBHBIM 3JIEKTPOJIHBIM MOTEHIIMAJIOM Ha3bIBAETCS 3/IC AIE€MEHTa, COCTABJICHHOT0 U3 JAHHOTO JIEKTPOJIa U CTAHJAPTHOrO KaJOMEJIbHOTO
9JIEKTPO/Ia;

-YCJIOBHBIM 3JIEKTPOJIHBIM MOTEHIIMAJIOM Ha3bIBACTCS MOTSHIIMAN JIEKTPOJIA PU aKTUBHOCTH €r0 MOHOB B PACTBOPE, PABHOM €IMHHULIE;
-YCJIOBHBIM 3JICKTPOJHBIM HOTEHIIAJIOM Ha3bIBaeTCs MOTEHIMAN IeKTpoaa 1160 B HepHcToBCKOM, 1160 B OCTBAIBAOBCKOM LIKAJE.

Kakoit 31eKTpo/1 Ha3bIBaeTCsl KAJIOMEIBHBIM?
Hg| Hg(NO.).

Hg| Hg,SO,, CdSO,

Hg| Hg(NO:).



Hg| Hg.Cl,, CI-
Hg, K| KCI

KaKI/Ie HOHBI y‘laCTBYIOT B BHGKTPOIIHOM r[pouecce Ha KaJIOMCJIIBHOM 3J'ICKTpO,HC?
Ag*

ngz+

K+

Hg*

Cl

[To xakOMy ypaBHEHHIO PaCCYUTHIBAIOTCSI PABHOBECHBIE JIEKTPOHbIE NoTeHIHa bl U DJ]C raibBaHUYECKUX 3JIEMEHTOB?
ypaBHEHHIO AppeHuyca

ypaBHeHHIO BanT — T'odda

ypaBHeHuto HepHera

ypaBHeHuto 'n66ca—I enpmronbia

ypaBHeHmIO [ 106ca—/{rorema

Kaxk HazpiBaeTCs moTeHIMAl, BO3HUKAIOLIUI Ha TpaHuUlle pa3/iesia 3JEKTPOIUTOB B AIEMEHTaX TUIIA!
M, MA, aq || aq, MA, | M ?
ar < az
MeMOpaHHBIH
3JIEKTPOAHBIN
(hazoBeIi
Jddy3uoHHBIH
XUMUYECKUN

Kakoro aBTopa Teopust ABOHHOTO 3JCKTPUIESCKOTO CII0s OOBACHACT HAOIIOaeMbIe Ha OTBITE TIEPE3apsIKy MOBEPXHOCTH U
M3MEHEeHHE 3HaKa JIEKTPOKHMHETHYECKOTO MoTeHInaxa?

Appennyca

l'eapMrombiia

T'yn

[Hrepna

Yamnmana

ONeKTpoi, MOTEHIHAJl KOTOPOTO 3aBUCUT OT KOHIIEHTPALMH aHAIM3UPYEMOT'0 HOHA, Ha3bIBAETCH. . .
CTaHJAPTHBIM 3JIEKTPOIOM;

3JIEKTPOJIOM CPAaBHCHHUS,

WHIUKATOPHBIM 3JICKTPOIOM;

BOJIOPOJIHBIM JICKTPOJIOM.

Hesgepto, 4o cornmacHo ypaBHeHHIO HepHCTa MOTEHIMAN 3IEKTPOJa 3aBHCHUT OT ...
€ro Macchl;

€ro TIPHpPOJIBL;

TEMIICPATYPEL;

KOHIICHTpAalUH 3JICKTPOJIUTA.

OneKTpoaHbIe TOTeHIHANb! onpenerstoT no DJ]C ragpBaHHYECKOro 3JeMEHTa, COCTABICHHOT'O U3 JAHHOTO 3JIEKTPOaa U
CTAHIAPTHOTO ......... JNIEKTPOJIA.

BOJIOPOJIHOTO;

IUIATUHOBOTO;

cepeOpsTHOTO;

MEJIHOTO.

OnexTpooM 1 poaa sBISETCS IEKTPOL ...
Ag | AgCl, KClI;

Cu | Cu®;

Hg | HgCl, KClI;

Pt | Fe®, Fe?".

DieKkTposoM 2 poja ABJISETCS IJACKTPOS ...



Ag|Agh

Ag | AgCl, KCI;
Zn | Zn%;

Pt| Fe®*, Fe?.

OKHCIIHTEIHLHO-BOCCTAHOBUTEIIbHBIM QJICKTPOAOM SABJIACTCA DJICKTPO[ ...

Ag|Ag";

Cu| Cu?,

Pt | Co*, Co?*;
Ag | AgCl, KCI.
IIC

Yucino Z, Bxopsiuiee B ypaBHeHHe HepHcTa cooTBeTCTBYET

YHCITy MOJIb 3JIEKTPOHOB, YYACTBYIOIIMX B JJIEKTPOJHOM IpoOLiecce.
YHUCITY 3JIEKTPOAHBIX PEaKIUil.

3apsII0BOMY YHCITy aHHOHOB B PacTBOpE.

3apsJOBOMY YHCITy HOHOB THIPOKCOHHSI.

st pacuera DJIC ¢ nmomouipto ypaBHeHus: HepHcTa He00X0IUMO 3HATH
crangapTyo JJC aneMeHTa 1 TeMIeparypy.

3/1C nopmainbsHoro sneMenta Becrona.

CTEXHOMETPUYECKOE YPaBHEHNE PEaKLUH B JJICMEHTE.

3JIEKTPOIPOBOIHOCTD PACTBOPOB, BXOAIINX B COCTaB 3JIEMEHTA.

aTMoc(epHoe TaBIeHUE

Bennunny 2/1C rajbBaHMYECKOTO 3JIEMEHTa MOKHO PAaCCUUTATh
¢ momol1elio ypaBHenus: @apanes.

C IOMOLIBIO ypaBHeHUsI DpyMKUHA.

C IOMOIIbIO YPAaBHECHUA HepHCTa.

HOMOIIbI0 ypaBHeHus [ n60ca-/{rorema.

7151 HopManbHO Pa30MKHYTOT'O ralbBaHUUECKOIO JJIEMEHTA 3JIEKTPOAMBIKYILAs CUJIa PaBHA
Pa3HOCTH 3JIEKTPOAHBIX MOTCHIIMAIOB Ha BhIBoAax I'0.

MaJICHUIO HAIPSHKEHMSI HAa BHEITHEM y4acTKe LIETIH C TaJIbBAaHUYECKUM DJIEMEHTOM.

HATPSHKCHUIO Ha BBIBOJAX pabOTAIOIIETo AJIEMEHTA.

MPOU3BEJICHUIO TOKA HA CyMMY COINPOTHBIICHUI

M3BecTHBI ClleAy0IUe METOAbI U3MEPEHMS 3C FAJIbBAHUYECKOTO 3JIEMEHTA:
MOTEHIIMOMETPUUECKUH

nossiporpaduuecKuit

METO/] BOJBTMETPA C BBICOKHMM BHYTPEHHUM CONPOTUBICHUEM

KOMIICHCAlIMOHHBII

KOHJYKTOMETPUYECKUN

Bennuuny 371¢ rajgbBaHU4ECKOIO 3JIEMEHTA MOKHO PacCUUTaTh:
¢ nomol1sio ypaBHenus: dapanes

C IOMOLIBIO0 ypaBHeHUsI DpyMKHHa

¢ oMolbko ypaBHeHust HepHera

¢ momoIueio ypasHeHus [ n60ca-/lrorema

KaK Pa3HOCTh JIIEKTPOAHBIX MOTCHIUAIOB TaIbBAHMYECKOT0 JIEMEHTa

Kaxoii niporiecc npotekaet Ha jiesoM siektpose B uenu AgJAgCI, HCI || HCI|Cl,Pt, eciu ¢PAg|AgCIICI = + 0,222 B, ¢°
Cl,/CI' + 1,360 B:

BoccranoBienne H' - noHoB

okucienue Cl” - HoHOB

BoccTaHoBjIeHHEe AJ* -HOHOB

okucaenue Cl,

okucnenue Ag

Vka3atb CYMMApHOC YPaBHCHUEC PCAKIUU, [IPOTCKAIOICC B rAJIbBAHUYCCKOM 3JIEMCHTE, COCTOSALLICM U3 11 KaJTOMEJILHOTO

snexrpoa npu 25°C (¢= +0,281) u cTaHIapTHOIO BOAOPOJHOTO BJIEKTPOIA.
ngclz + 26 g 2Hg + 2C1_



2H* + 2Hg + 2CI" — Hg,Cl, +H,
2Hg + SO&— Hg,SOu+ 2e

2Hg + SOAZ- + 2H —>Hg2804+ H 2
H. + Hg.Cl, — 2H* + 2Hg + 2CI~

Kak npaBuipHO 3ammcaTh TaTbBAHHYESCKUHA IIEMEHT B BHIE (GOpMyITB?
Zn| Cu| ZnSQO,, aq|| CuSO,, aq| Zn

+Cu| Zn| ZnSQO,, ag|| CuS0O,, aq| Cu|Cu

ZnS0,, ag| Zn-Cu| CuS0O,, aq

Cu| ZnSO,, aq|| CuSO,, aq| Zn| Cu

Cu| Cu| CuSOQ,, ag, KClI|| ZnS0O,, aq, KCI| Zn| Cu

Ypasaenue HepHcTa as1s pacueTa 3/1¢ TalbBaHUIECKUAX HIEMEHTOB?

E=E0s 2T jn%ae
n.-F o
E=- g- RT InOLOX
neF 0“Red
P RT o & o
neF O red

E=E"+ RT &ox
neF a Red

J1y1 4ero Hy»XeH «COJIeBONH MOCTHK» B TaJbBAHUYECKOM 3JIeMeHTe?
JUI1 BOSHUKHOBCHUS SJICKTPOJAHBIX IIOTCHIUAIIOB

JJIs1 BOSHUKHOBCHUA Z[I/I(b(by?,I/IOHHOI‘O noTeHIyajza

JJIs1 BOSBHUKHOBCHUA 51C U pa60TbI JJIEMECHTA

JUIA YCTpaHEHUS KOHTAKTHBIX TOTCHIINAJIOB

IUTS TIPETOTBPALCHHUS TPOTEKAaHUs PEAKIIIH B 0OpaTHOM HalpaBICHUN

CyMMapHBIit TOKOOOpa3yIoIuii mpolecc, POTEKAIOMINI B rajbBaHIMYECKOM teMeHTa Jlanuans-koou
Zn® + Cu*? — Zn*? + Cu°
Zn*2+ Cu® — Zn° + Cu*?
Zn® + Cu® — Zn*2 + Cu*?
Zn*? + Cu*? — Zn%+ Cu®

Peakunu Ha 37€KTpoJax B ralbBAaHMYECKOM 3JIEMEHTE?
Ha KaToJIc — BOCCTAaHOBJICHUE

Ha KaToJle — peaKys AUCTIPOTIOPIIMOHUPOBAHUS

HA aHOJIE — THPOJIU3 SJICKTPOIUATA

Ha aHOJIC — OKHCIICHUE

KakoBa npuurHa BO3HUKHOBEHHS AU (PY3MOHHOTO MOTEHIMAa B FaJIbBAHHYECKOM diieMeHTe?
pas3jiimyue B IpUpOAE U B KOHICHTPALUAX IJIEKTPOJIUMTOB [IOJIYSJIEMEHTOB

pasinuye B MOTCHIHAIAX YICKTPOIOB

pa3Invne B NOABMIXKHOCTAX KaTHOHA U AaHUOHA B JJICKTPOJIMTAX IIOJY3JIEMEHTOB

pa3invne B NOABUXHOCTAX KaTUOHOB

pas3am4ue B IMMOABUKHOCTAX aHUOHOB

3a cyeT Yero BO3HMKAET 3.]1.C. B TaJIbBAHMYECKOM dJIEMEHTE?
33 CUET CyMMapHOW XMMUYECKON SHEPTUU

3a CUYCT OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ Ha 3JICKTpoaax
3a CUYET NMPOITYyCKaHUs TOKA 4€PE3 DJICMCHT

3a cyeT MPOITyCKaHHUs HHEPTOTO ra3a yepes JeMEHT

B ransBaHn4eckoM 37eMeHTe Ha Katojie (+) mpoTeKaeT mporece
OKHCJICHHUA METajljia

Pa3JI0KCHUE IJICKTPOJIUTA

THUAPOJIU3 SJICKTPOJIUTA

BOCCTAHOBJICHUSI HOHOB JJIEKTPOJIUTA



B raisBaHn4eCKOM 3jIEMEHTE Ha aHoje (-) MPOTEKaeT MPOLECce
BOCCTAHOBJICHHS NOHOB 3JICKTPOJIMTA

OKHCIJICHHUA MCTaJllla

Pa3IOKCHUE DJICKTPOJIUTA

THUAPOJIU3 DJICKTPOJIUTA

Cxema 3aIMcHy rajibBaHH4YECKOro 3JIeMEHTa I[aHI/I3JISI-HKO6I/I
(-) Zn 1 ZnSOy4, aq /1 aq, CuSO4 / Cu (+)
Cl CZ
(+) Zn/ZnS04, aq /lag, CuSO4/ Cu (-)
(-)Cu / CuSOq, aq //aq, ZnSO4/ Zn (+)
(-) Ag / AgNOs, aq // agq, AgNO3 /Ag (+)

Cl CZ

JaTh noHsTHE 31eKTpONIU3y?

MpOoLECC, TPU KOTOPOM XMMHYECKast SHEPTUs IPEBPAIIAETCS B NEKTPHUECKYIO;

Tporecc, IpH KOTOPOM 3JIEKTPHUYECKasi JHEPTUsl IPEBPAIIAeTCsl B XUMUUECKYIO;

OKHCITUTENIFHO-BOCCTAHOBHUTEIBHBII IPOIECC HA MEKTPOAAX MPH MPOITYyCKAHUH IIEKTPUIECKOTO TOKA Yepe3 IEKTPOIIHT;
TIporece, CIIyKAMUI NCTOYHUKOM TOKA.

XHUMHUUYECKUM IrajlbBaHUUYECKUM JIEMEHTOM Ha3bIBalOT YCTPOUCTBO:

U3 IBYX JIEKTPOJOB, B KOTOPOM JJIEKTPHYECKasi JHEPTHs IPEBPAILAETCS B XUMHYECKYIO;

U3 IBYX 3JIEKTPOJOB, B KOTOPOM XHMHUECKasi SHEPTHs NIPEBPAILAETCS B NEKTPHUECKYIO;

U3 IBYX 3J€KTPOJIOB, B KOTOPOM XUMUYECKasi SHEPTHs MPEBPAILAETCS] B MEXaHUUECKYO;

M3 OTHOTO YJIEKTPOJIOB, B KOTOPOM IIPOTEKAET PEaKIUs CAMOOKHCIICHUSI-CAMOBOCCTAHOBIICHHSI.

J1C raJisBaHM4ecKoro 31eMenTa Jlanuana-Sxoou Beraucisercs no Gpopmyie
- 2+
Ag /Ag - ¢Zn 1Zn

EZ(pCUb -0

/Cu n* zn
E=9 OCUZ‘ jcut @ Oan‘ IZn
E= (,02n2+/2n - (/7Cu2+/0u2+/(:u
CornacHo cxeMme ranbsanndeckoro snementa Fe|Fe?*||Ni2*|Ni ...
B npoliecce paboThl 3IEMEHTA Ha BJIEKTPOJIE OCANKIAETCS HKENE30;
HHUKEJIEBBIN 3JIEKTPOJL SABIISETCA AHOJIOM;
HHUKEb OKUCIISETCS;
SIIEKTPOHBI JIBUKYTCS OT XKEJTEZHOTO NEKTPOJIA K HUKEIEBOMY.

MaxcumanpsHoe 3HaueHue D/IC (Ipu 0IMHAKOBBIX KOHIICH-TPAIUAX COJICH) OyAeT y rajJbBaHUICCKOTo 3aeMenTa Me
Me(NOs3)2||Cu(NOs),|Cu ecnu cTaHaapTHBIN MOTEHIMA BTOPOTO METAJLIA PABEH ...

-2,36 B;

15B;

1,19 B;

-0,76 B.

Ecnu ranpBaHUYECKHI SIEMEHT COCTABJICH U3 IBYX BOJOPOIHBIX JIEKTPOIOB, OJIUH U3 KOTOPBIX CTAHAAPTHBIH, TO s
JOCTHXeHUsI Hanbospliero 3HadeHus D/1C Apyroi aMeKTpo ClAeayeT MOrPY3UTh B ...

01 M pactBop CH3COOH;

0,1 M pacteop HCI;

0,1 M pactBop H2SO4;

0,1 M pactBop HBr.

Jnst yBemmuenust DJ]C ranpBaHUYECKOTO 3JIEMEHTA, COCTABICHHOTO U3 KaAMHUEBOI'O M LIMHKOBOTO 3JIEKTPOIOB
CICTyeT:

YMCHBIIUTH KOHICHTPAIUIO HOHOB KaIMUA Y KaAMHUECBOT'O DJICKTPOAA U YBECINYUTH KOHICHTPAIIUIO HOHOB [IMHKA Y IMHKOBOT'O
JIEKTPOJIA;

YBEJIUYUTh KOHIICHTPAIIUIO HOHOB LIHHKA,;

YBEJINYUTH KOHLICHTPALUIO HOHOB KaJIMHS;

YMEHBIIUTH KOHLCHTPALUIO HOHOB KaJIMUSL.



Makcumanbroe 3Hadenne DJ]C (pu 0IMHAKOBBIX KOHIIEHTPALHUIX COJiei) OyaeT y rajpBanrnueckoro snementa Me[Me(NOs)|
Cu(NOs3)2|Cu ecitu cTangapTHBIN MOTEHIMAT BTOPOTO METAJLIA PABEH ...

-0,41 B;

15B;

0,91 B;

-0,76 B.

Bomnpochl ko 2 py0exkHOii KOHTPOJIbHOMH padoTe

Mo AUCHHUILINHE «Pu3nyeckasi M KOJJIOMIHAST XUMMS»
BcraBbre npomnyiieHHbIe BoipakeHus: « TOHKHIA cliol, 00pa3yroLuiicsi Ha MOBEPXHOCTH pasjiena AByx (a3 u3
MIPOCTPAHCTBEHHO Pa3/IeNICHHBIX NIEKTPUICCKUAX 3apSA0B IPOTHBOIIOIOKHOTO 3HAKA, HA3BIBACTCS. .. »
CJIOEM C TOBBIIIEHHOH BSI3KOCTBIO
THJIPATHOM 00O0JIOYKOM
MOTPAaHUYHBIM CIIOEM
a7ICOpOIIMOHHEBIM CJI0eM HenOoHOTeHHBIX [TAB
JIBOMHBIM JJICKTPUICCKHM CIIOEM

Kakoe ontryeckoe siBieHre HanOoJIee IPKO MPOSBISIETCS B KOJUTOUIHBIX CHCTEMax?
CBETOIPEIOMIICHUE

OTPaKEHHE CBETA

JIFOMUHHUCIICHITUS

CBETOpaccesHue

CBETOIIOTJIONICHUE

YTo U3 IepeducIeHHOr0 He XapaKTepHO AJII CYCIIeH3Ui
MYTHOCTB

TBEpJIbIe YaCTULIBI JUCTIEPCHON (a3bl
CeMMEHTALIOHHAs HeYCTOHYHBOCTD

OlaJeCeHINs

oKy

OMybCHsI — 3TO AUCIIEPCHAS CUCTEMA, B KOTOPOH
J® tBepmas, a JIC xunkas

J® razosas, a JIC xxuakas

J® u JIC tBepabie

J® u IC xuaxue

J® xunkas, a IC tBepnas

Y0 Ha3hIBACTCS TPAHHUIICH CKOJIBKEHUS TIPH ICKTPHICCKHUX SBICHHUAX

TPaHUILy MEXIY aCcOPOIIMOHHBIM U TU(D(HY3HOHHBIM CIIOSIMH IPOTHBOUOHOB;

TPaHUILY, IO KOTOPOH MpoXoauT pa3psiB JIIC MpH TEIIOBOM IBIKEHUH YaCTHUIL

TPaHUILY, IO KOTOPOM PoXoauT pa3psiB J[IC mpu HAOKEHUH BHEIITHETO SIEKTPHIECKOTO TOJIS
rpaHuily paszaena das

Kaxkoit moTeHIman Ha3pIBaIOT JIEKTPOKUHETHUECKUM ?

MOTEHIIMAJl HA TPaHULe pazzena (a3

NOTEHINAJ Ha FPaHMUIIE CKOJIBKCHUSA

MOTEHIMAJ Ha TpaHuIie afcopounonHoro u muddysHoro cioes

noteHIman JI9C Ha pacCTOSHUH OT TPAHHUIIBI pa3ena (a3, paBHOM 3P PeKTHBHOM TommuHe Tuddy3Hoit yactu 125C

3akoHuuTh onpeeneHne «Clunanue YacTHIl JUCTIEPCHOMN (Da3bl B KOJUIOUIHBIX CHCTEMAX, MPOUCXOSIIEE IPH UX
CTOJIKHOBEHHSIX B Pe3yJIbTaTe OPOYHOBCKOTO JBMXKCHUS UM TIEPEMENTMBAHMSI, HA3bIBAETCS. . .»

azcopOoIms

KOTEe3Ust

ajre3ust

KOaryJisius

MENTU3AINS



Kax Ha3bIBaeTcs TBepast OCHOBA MHUIIEIIbI T10(OOHOro 305117
arperar

JacTuna

PO

MHLEIIA

rpaHyJsa

Kaxk Ha3bpIBaeTCs 3JIEKTPONIUT, HOHBI KOTOpOro o0pa3ytoT /I9C y moBepXHOCTH YacTHUIl AUCTIEPCHON (a3bl U KOTOPBIA NpHUIaeT
arperaTUBHYIO yCTOHYHBOCTD KOJUIOMHBIM PacTBOpam?

KOaryJjsrop

azicopOeHT

cTabmimzaTop

¢otopeareHT

Nmeem nByxdasubie cuctemsl: (1) Boga/6enson, (2 ) Boga/rekcas, (3) Boga/ananus. PacnonoxuTe 3TH CUCTEMBI B PSJI
yOBIBaHHIO MEX(Pa3HOTO HATSHKCHUS.

1>2>3

2>1>3

3>2>1

3>1>2

Pacrmonoxute naHHBIC BEIIECTBA B PSJ 10 YOBIBAHHIO MMOBEPXHOCTHOTO HaTspkeHus: (1) anwmH, (2) 6ensoun, (3) Bona, (4)
reKCaH.

1>3>4>2

4>2>1>3

3>1>2>4

3>1>4>2

B moBepXHOCTHOM ClI0€ PaBHOAEHCTBYIOIIAS CHII MEXMOJIEKYJIIPHOTO B3aUMOIeHCTBHA: |) paBHA HyIII0; 2) HE paBHA HYJIO; U
HarpasJeHa

A) B 11y0b (ha3bl 10 HOPMaNU K MOBEPXHOCTH;

b) TaHreHnuanbHO MOBEPXHOCTH.

OTBeT BBIpa3uTe codeTaHuEeM IU(PHI U OYKBHI.

2A

16

1A

2b

Kak Ha3pIBaroTCA eIy, NOTepSABIINE KUIKYIO TUCIIEPCHOHHYIO CPely B pe3ybTaTe BBICYIINBAHUS?
JIMOTENH

THUIPO30JIH

JIM030JI1

a’p0O30JH

Kceporenu

Yt0 Takoe TUKCOTpOmnus?

CIIOCOOHOCTH CTPYKTYP MOCIIE MEXAHUUECKOTO Pa3pyIICHHs CaMOTIPOU3BOIBHO BOCCTAHABINBATHCS
YMCHBIIICHHE 00beMa TUCTICPCHOM (a3bl

BBIIIPECCOBBIBAHKE pacTBOpHTENS U3 Habyxmero BMB

npouecc Habyxanust BMB

Ipolecc reyieodpa3oBaHms

UTo B KOJUTOMIHOW XUMHUH MOHUMAETCS IO quctiepcHoi da3oit (JD):

COBOKYITHOCTH YaCTHII, PABHOMEPHO pacIpeAeIcHHBIX B nuctepcuonHoi cpene (1C)

COBOKYITHOCTb MOJIEKYJI, PABHOMEPHO PaCIpeIeICHHBIX B TUCIIEPCUOHHON CUCTEME

COBOKYITHOCTH HOHOB, PABHOMEPHO PACTIPE/ICICHHBIX B UCIIEPCUOHHON CHCTEME

COBOKYITHOCTH KOMITJICKCHBIX COSTMHEHHUN, PABHOMEPHO PAaCIpEICICHHBIX B JUCIIEPCUOHHON CHCTEME

Yro npoucxoaut NpH nepesapsiika 305151 KOJUIOUIHOTO pacTBopa?
TIepecTPOKa MHIIEIUTBI B H303JIEKTPHIECKOE COCTOSIHHE.



M3MEHCHHE 3HAKa aJICOPOIIMOHHOIO OTSHIIAAA.
M3MEHEHHeE 3HaKa J3eTa-IoTeHnana, [(-noreHnuana).

UYro Takoe KoaryJsiys KOJUIOUIHOTO pacTBopa?

Hepexoll JUCIepcHOil (a3bl U3 PaCTBOPEHHOTO COCTOSHHUS B 0CAI0K.

HepexoJ| JUCIepcHOi da3bl U3 0caika B PACTBOPEHHOE COCTOSIHUE.

MOMYTHEHHUE KOJJIOMJHOTO PACTBOPA 3a CUET CIMIAHMU MULIEI.

paBHOMEpHOE pacIipeieJieHue AUCTIepCHOH (pa3bl KOJUTOUAHOTO pacTBOpa B JUCIIEPCHOM cpefie.

Kak sxcniepuMeHTaIEHO IOTYYHTh TOJIOKUTEIEHO 3apsDKEHHBIHN 30016 AQJ 1O peakiuu:
AgNOs+ KJ > AgJ| + KNO3?

B n30b1TKe AGNO3;

B m30bITKE KJ;

B DKBUBAJICHTHBIX COOTHOIIICHHUSX PEarcHTOB;

pu 100aBJICHUN OHOTO U3 MPOIYKTOB.

Kak skcriepuMeHTaIbHO OJIYYHUTh OTPULIATEIBHO 3apsKSHHBIN 3016 AQJ 10 peakiuu:
AgNOs+ KJ « AgJ| + KNO3?

B m30b6ITKe AgNO3;

B m30bITKE KJ;

B SKBHMBAJIEHTHBIX COOTHOIIEHHUSX PEareHTOB;

npu 100aBJICHUH OJJHOTO U3 ITPOIYKTOB.

Crpoenne muteiuist 3051 Fe(OH)3?
[mFe(OH); n Fe**] nCI;
[mFe(OH)s n Fe** 3(n-x)CI-] 3xCl; [mFe(OH); n Fe** 3nCI;

DnekTpodope3 B KOIUIOUTHON XUMUU?

JIBIDKEHUE JUCTIEPCHOM (ha3bl KOJUIOMIHOTO PACcTBOPA MO BIUSHUEM JICKTPHICCKOTO MOJIS K COOTBETCTBYOIIEMY JICKTPOIY;
JIBIDKCHUE TUCTIEPCHOM CpeJbl KOJUIOMIHOTO PacTBOPA IO/ BIMSHUAEM SJIEKTPHUECKOTO MO K COOTBETCTBYIOIIEMY
ANEKTPOLY;

OKHUCITUTEIHbHO-BOCCTAHOBUTEIIBHBIN MPOIIECC HA JICKTPOIaX JJIs TUCTIEPCHOM (ha3bl U TUCTIEPCUOHHO Cpebl;

N3030eKTprdecKkoe COCTOSIHUE MULIEIUIBI 30J11 KDEMHUEBON KUCIIOTHI?
[M(SiOy) n Si0;22(n-x)H*]2xH*;

[M(SiOy) n Si0;22nH"];

[M(SiO,) 2n SiO ;22xH*](n-x)H™;

B kakoM COCTOSIHUH KOJUIOMTHOTO PACTBOPA MPOUCXOAUT KOAryJIsIius?
B M303JICKTPHUYECKOM COCTOSHUMY;

korja n3eta ({)—ImoTeHIual JOCTUTAeT KPUTHICCKOTO 3HAYCHUS;

korna a3eta ({)-moTeHnnan u3MEHUT CBOH 3HAK;

NpY Tiepe3apsiaKe 30718,

UYro Takoe ceAnMEHTaNus KOJUIOMIHOTO pacTBopa?

MpoIIecC OCAXICHNS YKPYITHEHHBIX YaCTHII TBEPAOH (a3l

nepexo/]] JUCIEepCHOM (a3bl U3 0cajika B pACTBOPEHHOE COCTOSHHE;

MMOMYTHEHHUE KOJUIOWIHOTO PacTBOPa 3a CUET CIUTIAHUS MUIICILT;

paBHOMEpPHOE pacIipeiejIeHUe AUCTIePCHON a3kl KOJUTOUAHOTO pacTBOpa B IUCIIEPCHOHHOM Cpee;

I/I303J'I€KTpI/I‘I€CKO€ COCTOSAHHUE MUIICJIJIbI KOJUIOUIHOT'O pacTBOpa zAng‘7
[M(AgI)NAg*(n-xX)JIxJ;

[m(AgJ)nAg™nJIT;

[M(AgJ)nAg*(n-x)NO;]x NOs;

[m(AgJ)nAg+nNOsT].

YT0 Takoe nenTu3anys KOJUIOHIHOTO PacTBopa?
nepexoJl JUCIepcHoit (as3bl U3 0caika B PACTBOPEHHOE COCTOSHUE;
MIOMYTHEHHUE KOJUIOMIHOTO PACTBOpA 3 CUET CIHMIAaHHs MULICILT;



pPaBHOMEpPHOE pacrpeieieHne AUCTIEPCHON (Pa3bl KOUTOUIHOTO PACTBOPA B IUCIICPCHOM Cpere.

YT0 Takoe N303JIEKTPUIECKOE COCTOSHHE KOJUIOUIHOTO pacTBOpa?

HEUTpaJbHOE COCTOSHUE MULICIUIBI;

W3MCHEHHE 3HaKa 13eTa-MOTCHIHAI,;

W3MEHEHHE BEMYMHBI O0IIETO, T.¢. TEPMOANHAMHYECKOTO ITIOTEHIHANA.

COCTOSIHHE KOJUTOUIHOI CHCTEMBI, TP KOTOPOM 3JIEKTPOKHHETHYCCKUIT TOTSHIIMAT YACTHI PABEH HYITIO

[Ipu momyyeHnn 3MyJIbCHH THUIIA «MACJIO B BOJE» B KAUECTBE CTAOMIM3aTOPOB UCTIOIH30BAHO THAPOXIOPH TOISIIFIIAMMOHHSL.
KaxkoB 3Hak 3apsija kaneins?

MTOJIOKUTEIIbHBIN

OTpULIATENbHBIN

HET 3apsiia

3o Agl monyuen B3anmogetictBuem AGNO3 u Kl npu n3osiTke KI. Kakoii noH OyieT noTeHIuanonpeesomum?
Ag*

I

K+

NOy

K xakoMy sekTpoy OyIyT mepeMenaThcss MaKpOMOJIEKYITBI Oellka B KHCITOH cpejie?
K KaToj1y

K aHOJY

He OyIyT mepeMenaTbes

Tunposzons cynpduna mermesika (I111) moryden nporryckanreM H30bITKa CEPOBOAOPOAA YEPE3 PACTBOP MBIIIBIKOBUCTOM
kucinoThl: 2 HoAsO3 + 3 HpS = AspSs + 6H20. 3apsin wactui Oyzaer:

MIOJIOKHUTEIBHBIN (BCIIEICTBUE aICOPOIINU HOHOB HY

OTpHIIATENBHBIH (BCIencTBIE aacopOimn noHoB HSY)

3apsA]l OTCYTCTBYET

I'mapo3zons noauaa cepebpa nomyunm no peaxiun AGNOs + Kl = Agl + KNO3z B ipucytcrBum nzositka AGNO3. dopmyina
MULEIIB 30151 UIMEET BUJL

{m[Agl] nAg* (n - X)NO3} XNOy

{m[AgI] nI (n - X)K+} xK*

{m[AgI] nNOs™ (n - X)Ag*} xAg*

ITo xkakoMy mpu3HaKY KJIaCCU(HULIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha YJIbTPaJUCIIEPCHBIE, MUKPOT€TEPOT€HHBIE U
rpyboucnepcHsle:

MO CTENEHH AUCIEPCHOCTY;

TI0 arperaTHOMy COCTOSIHHIO AUCIIEPCHON (as3bl U TUCTIEPCHOHHOM CPEJIbI;

TI0 B3aMMO/JICHCTBHIO AUCTIEPCHOHN (asbl U TUCIIEPCHOHHON CPEJIbI;

10 B3aUMO/ICHCTBUIO YaCTHII AUCTIEPCHOHN (a3bl.

ITo xakoMy MpHU3HAKY KIACCUPHUIHUPYIOT AUCTIEPCHBIE CHCTEMBI Ha JINO(PHUIBHEBIE U THOPOOHEIE:
IO CTETICHH JHUCIICPCHOCTH;

TI0 arperaTHOMy COCTOSTHHIO AWCIIEPCHOHN (as3bl U TUCTICPCHOHHOM CpPEJIbI;

0 B3aUMOJICUCTBHUIO AUCTICPCHON (Da3bl M TUCHEPCHOHHON CPeJIbI;

0 B3aUMO/ICHCTBUIO YACTHII AUCTICPCHOM (a3bl.

ITo kakoMy IpHU3HAKY KJIACCH(PHUINPYIOT TUCTIEPCHBIE CHCTEMBI HAa CBOOOIHO — U CBSA3HOIUCIIEPCHEIE:
0 CTETMEHU AUCTIEPCHOCTH;

IO arperaTHOMY COCTOSIHHIO TUCTIEPCHOH (pa3bl M TUCTIEPCHOHHOM CPeIIbL;

10 B3aNMOJICHCTBHIO AUCTIEPCHOMN (ha3bl M JUCTIEPCHOHHON CPEeBl;

IO B3aUMO/ICHCTBUIO YACTHII AUCTICPCHON (a3bl.

Kakoii pazmep HIMEIOT YaCTHIIBI B YJIbTPAMUKPOTETEPOTEHHBIX (KOJUIOUIHBIX) CHCTEMax ?
107-10%m
10°-103%m



109-10"m

10°

Kakoit pazmMep UMErOT 4acTUIIB B TPYOOAMCIIEPCHBIX CUCTEMaX?
107-10°m

10°-10%m

>10°-10"™m

10°

Kakoe 13 npuBeIeHHBIX BBIPAXEHUH XapaKTepU3yeT OBEPXHOCTHOE HATSDKEHHE?

(aFfaﬂf]r,s,n jzi
(aF.";aTjj',n i
(aU.}IaSjS,V,n i

3akonunte GopmyaupoBky mpasuia [llynsie-Tapan: «Koarymsinio KOJUTOWIHOTO PACTBOPA BBI3BIBAIOT T HOHBI
9JIEKTPOJIUTA, 3HAK 3apsija KOTOPHIX [IPOTHUBOMOIOKEH 3HAKY 3apsijia. ..; KOarylupyrollee AeHCTBIE HOHA TeM GoJIbIIe, YeM
GoutbIIIe ero 3apsm»

arperata

spa

rpaHyIIbl

MHULIEILTBI

YKkaxuTe KaTHOH, 00JIa a0 HAHOOIBIINM KOATry TUPYIOIINAM JIeHiCTBHEM:
Ca2+

Mg2+

K+

Na*

A|3+

Kak Ha3bIBaeTcst TeMIlepaTypHbIi HHTEpBa, B KOTopoM amopdHoe BMB nepexoaut U3 BEICOKOIJIACTHYECKOTO B
BA3KOTEKyUYee COCTOSTHHIE U 00paTHO?

TeMIleparypa IIaBIeHUs

TeMIIepaTypa UCHapeHus

TEeMIIepaTypa 3aMep3aHus

TEeMIIepaTypa CTEKIOBaHUS

TeMIIepaTypa TeKy4eCTH

3akoHuHTEe POPMYIHUPOBKY: «YBenudeHNe 00beMa (MacChl) IOIMMEPHOTO 00pasiia B pe3ybTaTe MOTIIOMEHHS
HHU3KOMOJIEKYJISIPHON JKUIKOCTH MM €€ TIapa Ha3bIBaeTcs ...»

HaOyXaHUEeM

TUKCOTPOIHUEH

CHHEPE3UCOM

3acTyJHEBaHHEM

KoalepBaluei

ITo kKaKOMy YpaBHEHHIO PACCUUTHIBACTCS yCIbHAS IIOBEPXHOCTD Sy, (10 00BEMY) AUCHEPCHON CHCTEMBI C YaCTHULAMH
cdepudeckoit hopmbl (I — paguyc 4acTuir)?

Syn =113

Syn=3Ir

Syn =116

Syx = 6/r

Syp=2r

Bribepute npaBmiibHyI0 GOpMYITy JUls pacdeTa 00bEeMHOHN CTENICHN HaO0yXaHusI:
o= "o

Vo
o= YoV

Vv



Vv
o= —

I:)-I:l

[

o= —L

V-V,
Kaxkoii pazmep UMEIOT 4acTUIbl B UCTUHHBIX (MOJIEKYJISIPHBIX) pacTBOpax?
107-10%m
105-103%m
<10°-10"m
10°

Cpena, copeprkaliias BeLIeCTBa B pa3fApo0ICHHOM COCTOSIHUN Ha3bIBaeTCs
JUCIIEPCUOHHOM

SMYJIbCUOHHOM

CYCIIEH3UOHHOM

MIOJINMEPHON

Pa3npobiieHHOE (pacnpeneneHHoe) B AUCIICPCHOHHOM Cpelie BEIEeCTBO Ha3bIBACTCS
(hazoit

(dpakuueit

KOMITOHEHTOM

rII00yoi

IIpsimbie amynbenu ("'Macio B Boge") —

HenossipHas (mnodoOHast, TuApodoOHas) KUIKOCTh pacipeesieHa B MosipHOH (TnoprTbHON, THAPOPHUIBHOI) KUIKOCTH;
noJsipHast (oG MIbHAS, THAPOGUIbHAS ) KUIKOCTh paclpeesieHa B HemoIsIpHo# (TnopoOHOH, THIpodOOHOH) KUIKOCTH;
HenossipHas (mnodobHast, ruapodoOHas) TBepaas (asza pacipe/esicHa B MOIApHOH (JTHoGUIbHOM, THAPOPHUILHOMN) TBEPIOH
haze;

Oo6patabie sMysbend ("Boga B macie') —

MOJISIPHAS JKUAKOCTh PacIpeieicHa B HEMOJISPHOIA;
HETOJISIpHAs JKUAIKOCTH paclpeielieHa B MOJISIPHOI;
noJisipHasi razoo0pasHas (asa pacrpeziesieHa B HeMoJSPHOIL;

Kakoe BMB M0HO OTHECTH K MTOTUIEKTPOITUTAM?
Oemox

KaydyK

Kpaxmain

IEeIUTI0N03a

MOJIUATUIEH

BcraBbTe nponyuieHHoe BeipaxkeHue: «3Hadenue pH cpezbl, Ipu KOTOPOM YUCIIO HOHU3UPOBAHHBIX OCHOBHBIX FPYII B
MoOJIEKyJie Oelka paBHO YHCITYy HOHU3UPOBAHHBIX KUCIOTHBIX TPYII, HA3bIBACTCH ...»

SKBUBAJICHTHON TOYKOM

OyhepHO#t EMKOCTBIO

M303JIEKTPUYECKUM COCTOSTHUEM

M303JIEKTPUYECKON TOUKON

KOHCTaHTOU AUCCOLUALNH

VYKaxuTe cXeMaTHUeCKOe CTPOSHUE IIOJIMMOHA OeJIKa B LIeT0YHOH cpere:
NH;" - R - COOH

NHz - R - COO~

NH;* - R-COO~

VYkaxuTte HanpaBJICHUE ABIKCHUS TOJUHOHOB XeJaThHa MpH 3ekrpodopese, eciu ero UIT 4,7, a pH cpenst 4,07
K KaTo/y

K aHOJLy

MepEMEIICHUE OTCYTCTBYET



YkaxxuTe MeToll, KOTOPbIM MOXKHO onpeaenuTs DT Oenkos:
METO]1 HauOOJIBIIIETO AABICHHS Iy3bIPHKOB BO3IyXa
anekTpodopeTraecKuii

CTaJarMOMETPUYCCKHIN

METO/ MTAAIOIIEro NIapHuKa

(horomeTpruecknit

Kaxkoii 13 mmepeuncieHHBIX METOI0B He HCIOIb3YeTCs AUl ONpeleNIeHUs H3037eKTPHYECKON TOYKH OeTKOB?
(horomeTpruecKuit

10 CKOPOCTH 3aCTyJHEBAHUS

TI0 MTOJTHOTE BHICAJUBAHUS

BUCKO3UMETPUUECKUI

3IEeKTPOGOPETHUCCKHIA

Kak Ha3bIBaeTCs BBIZCICHUE BBICOKOMOJICKYJIIPHOTO BEIIECTBA M3 PACTBOPA MyTEM BBEJICHUS B PACTBOP JPYTOro, XOpOIIo
pacTBOPUMOTO BelecTBa?

COJTFOOMTH3AITUS

KOaryJsiust

BEICAJINBAHNE

(dbnotanus

BBICBOOOXKICHHE

BLI6€pPIT€ HOH, HaI/IGOHee IIOJIHO BI)ICEU'II/IBaIOHII/Iﬁ 6€J'IKI/IZ
SCN-
Cs*

BcraBbTe nmpomyiieHHoe cioBo: «Beinenenne n3 pacTBopa rnojuMepa HoBoi XHUIKOH (asbl, 000TallleHHOW OIMMEpOM, (B
BUJIE MEJIKHUX KalleJb), Ha3bIBAETCH. ... »

KOHTpaKIfen agcopouneit

KOaryJssiueu

KOaJIECLICHIIUEN

KoalepBanuen

YkaxuTe HOH, IPENATCTBYIOINN 3aCTy THEBAaHHUIO pacTBopoB BMB:
Ca2+

SO&

NOa_

Na*

SCN-

Uro 3aMeasseT CKOpoCTh 3acTy IHEBaHUs pacTBopoB BMB?
MOHMKEHUE TEMIIEPATYPhI

HOBBIILIEHUE KOHLIeHTpauuu BMB

npucyTcTBue HoHOB SO,

npucyTcTBHE HOHOB Na*

HnepeMeInBaHie

Kak Ha3bIBarOTCS CTPYKTYpHUPOBAHHBIE TOMOTEHHBIE CUCTEMbI, COCTOSIIIUE U3 TIOJIUMEPA M PACTBOPUTEIsI?
KOAryJIsThl

JKETATHHAPOBAHHBIC SMYJIbCHU

CTY/IHU

COJIIOOMITN3aThI

reinu

3akoHuuTe onpenenenne: «CTpykTypooOpa3oBaHue, IPOUCXOIsIIEe B AUCIIEPCHBIX cHcTeMaX (KOJUIOUIHBIX PacTBOpax,
CYCHEH3UX, 1acTax M Jp.) B pe3ysIbTaTe YaCTUYHON KOaryJisiiuy U MPHUBOIAIIEe K 00pa30BaHHIO MPOCTPAHCTBEHHOI'O KapKaca
U3 TBEPABIX YACTULI, HA3bIBAETCH. ..»



3aCTyAHEBaHUEM
CHHEPE3UCOM
KoaryJsiuen
THUKCOTpOIUEH
reneoOpa3oBaHuEM

Kaxk Ha3bIBAIOTCS TeITH, MOTEPSIBIIKE XHUIKYIO AUCTICPCHOHHYIO CPey B PE3yJIbTaTe BHICYIIUBAHHS?
JIMOTEITH

THIPO30JIH

JIMO30JTH

a’p030JIU

KCepOoreiu

Urto Takoe TUKCOTPOTHsI?

CIIOCOOHOCTH CTPYKTYP MOCIE MEXaHHYECKOT0 Pa3pyLIeHHs] CAMOIIPOU3BOJIBHO BOCCTAHABIMBATHCS
YMEHBIIICHHEe 00bEMa IcIepcHOit (a3bl

BBITIPECCOBBIBAHNE pacTBOPUTENS U3 Habyxmero BMB

npouecc Habyxanust BMB

reneoOpa3oBaHme

Yto0 Takoe cuHepe3uc?

CaMOIIPOU3BOJIFHOE BBIJCTICHNUE )KUIKOW CPeabl U3 CTYTHS
MOSIBJICHUE TEKY4YECTH Y CTYAHA

HaOyxaHHe OJIIMepa

00paTUMBIN TIEpexo]l Teb <> 30JIb B

pacTBOpEHHUE MoJmMepa

Cunepesuc — 310:

yMEHbIICHNE 00BbEMA U BBIIPECCOBBIBAHUS CPEABI U3 3JACTHYHOTO CTYAHS
BbIiesieHne BMB non aeiictBueM opraHM4ecKkoro pacTBOPUTENS
YMEeHbIIeHre 001ero oosEmMa CHCTEMBI TPy HaOyXaHUH

Mepexo CTYIHS B 30J1b

JBIb>keHue MoJiekys BMB non aeiicTBueM 31eKTpUYecKOro Toka

[TprurHO# HECUMMETPHUYHOTO CHIIOBOTO IIOJISI MOJIEKYJI B IIOBEPXHOCTHOM CJIOE SIBIISICTCHL....
TEIUIOBOE ABM)KCHUE MOJICKYIT;

ANEKTPOCTATUYECKOE OTTAIKUBAHHE;

HECKOMIICHCHPOBAaHHOCTh MEKMOJIEKYIIIPHOTO B3aHMOICHCTBHS CO CTOPOHBI Pa3HbIX (as3;
KPUBH3HA MOBEPXHOCTH paszena da3

[To xakoMy NpU3HAKY KJIACCU(PHUIUPYIOT TUCTIEPCHBIE CUCTEMBI Ha YIIbTPaIUCIICPCHBIE, MUKPOT€TEPOr€HHbIE U
rpy0OonucepcHele:

IO CTETICHH JHCIIEPCHOCTH;

TI0 arperaTHOMY COCTOSIHHIO AUCTIEPCHOM (a3bl M TUCTIEPCHOHHOM CpEIIbI;

10 B3aMMOICHCTBHIO AUCIIEPCHOM (ha3bl U TUCTIEPCUOHHOMN CPEIBI;

T10 B3aMMOJICHCTBHIO YACTHUI] AUCIIEPCHON (a3bl

ITo xakoMy NpU3HAKY KJIaCCU(HULUPYIOT AUCIIEPCHBIE CUCTEMBI Ha THOQHIIbHBIC H JTH0(OOHbIE:
TI0 CTEIEHH JIUCIIEPCHOCTH;

TI0 arperaTHOMY COCTOSIHHUIO IMCIEPCHON (a3bl U AUCTIEPCHOHHOM Cpeabl;

10 B3aMMOJICHCTBHIO AUCIIEPCHON (ha3bl U TUCIIEPCHOHHOM CPEIbI;

T10 B3aMMOJICHCTBHIO YACTHUI] AUCTIEPCHON (ha3bl

[To xakoMy npU3HAKY KJIaCCU(HULIUPYIOT TUCTIEPCHBIE CUCTEMBI Ha CBOOOIHO- M CBSI3HOAUCIIEPCHBIE:
TI0 CTENEeHH JTUCIIEPCHOCTH;

IO arperaTHOMY COCTOSTHHIO AUCTIEPCHOMN (a3l U TUCTIEPCHOHHOW CPEIIbI;

I10 B3aUMO/ICHCTBHIO JMCIIEPCHON (ha3bl U TUCTIEPCHOHHOM CPe/ibl;

T10 B3aMMOJICHCTBHIO YaCTHI] IUCIIEPCHON (a3l

Kakoii pazmep UMEIOT YaCTHUIIbI B YJIBTPAMHKPOT€TEPOr€HHBIX (KOJUIOMIHBIX ) CHCTEMaXx?



107 - 10" m;

10°-1073 m;

10°-107" m;

10-°

Kakoii pasMep UMEIOT YacTULbI B MUKPOTETEPOTeHHbIX CHCTEMaX?
107 -10"° &

10°-103 m;

10°-107" m;

10°

B armocdepe BoasHOrO mapa HaXOAWTCS KBaplieBas KIOBETa C IIOCKMMH CTEHKaMM M TOHKHH KBapleBbld kamwurip. [Ipn
TIOBBIICHUH JAaBJICHUS ITapa KOHICHCAINS HAYMHACTCS

OJTHOBPEMEHHO Ha CTEHKAaX KIOBETHI U KaNWJUIAPa;

BHayaje B KIOBeTe (IIPH MEHBLIEM 3HAYCHHUH Ps);

BHavaJle B KalmJuLsipe

XKupkocts Haxoautes (1) B TOHKOM cMauMBaeMOM Kanmjuisipe paauyca T; (2) B kamwie paauyca I ; (3) B Makpodase ¢ miockoi

nosepxHoctbio ([T = 00 ). Pacmonoure 5T CHCTEMBI B TIOPSIKE BO3PACTAHMUS JABICHHS HACHIIIEHHOTO Mapa.
1<3<2;
2<3<1;
3<2<1;
3<1<2

Nmeem nByxdasnbie cuctemsr: (1) Boga/Oen3oun, (2) Boma/rekcan, (3) Boga/aHuMH. PacmonoKuTe 3TH CUCTEMBI B PsiJI 110
yObIBaHHIO MEX(Pa3HOTO HATSHKEHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

Pacrmonoxurte naHHBIC BEIIECTBA B PSJ 10 YOBIBAHHIO MMOBEPXHOCTHOTO HaTspkeHus: (1) anwmH, (2) 6ensoun, (3) Bona, (4)
reKcaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

KomnonnHple pacTBOpbl OTJIMYAKTCH OT HWCTHHHBIX CJICAYIOLIMMH OCOOCHHOCTSAMH: A) O0YeHb cnabo BBIPAXKCHBI
KOJUTUTaTHBHBIC CBOMCTBa; B) 3HAUMTENBHO BBINIE CKOPOCTH AU(GQY3UH pacTBOpeHHOro BeliectBa; B) pactBopeHHOE
BEIIECTBO Pa3IpoOICHO IO MOJIEKYI (HOHOB); [') YaCTHIIEI KOJUIOMIHO-PACTBOPEHHOTO BEIECTBA CIIOCOOHBI IPOHHUKATE Yepe3
YIBTPATOHKOIIOPUCTEIE MeMOpaHsbl; /) SBISIOTCS ONTHYECKHM HEOAHOPOAHBIMH (pacceMBaloLIMMHU cBeT) cpenamu; E) Bce
KOJUIOMJHBIE PACTBOPHI SBIISIFOTCS TEPMOJUHAMHYECKA HEYCTOWYHMBHIMU HEPABHOBECHBIMU cHCTeMaMH. Kakue yTBepIeHHs
SBIIAIOTCS IPABHIBHBIMHU?

BI'B;

AlL;

BI'A;

AT

B karuiro Boipl Ha IOBEPXHOCTH KBAPIEBOM INIACTUHKKM BHECEH TUaApoxopua noaenmnammonns [Ci12H2sN* Hs]Clm. B
pe3yJbTaTe MPOU30IILIO

yYMEHBLIEHUE KPAEBOI0O YIJla CMAuyMBaHUS;

BO3pACTaHHME KPAEBOI0 yIJIa;

KPaeBoii yroi He M3MEHMIICS

3osb Agl monyden B3aumopeiicteueM AgGNO3 u Kl nipu n3osiTke K. Kakoii HoH OyneT noTeHIuanoonpeaessitonmm?
Agh;

I~

K*

NO3_



KakoBbI BO3MOXXHBIE IPHYHUHBI BO3HUKHOBeHHMS [1DC Ha MOBEPXHOCTH YacTHI THAPO30JIs KpeMHe3eMa B Bojie?
agcopOIMsa MOHOB cTabmim3aropa

MOHH3aLUs TOBEPXHOCTHOT'O CIIOS

JOCTparBaHHE KPUCTAUIMYECKON PEIETKH HOHAMH U3 PacTBOpa

[Ipu nosryyeHnu >Mynbcuid THIA ""Maciio B Bozie" B Ka4ecTBE CTaOMIIN3aTOPOB UCIIOIH30BAHBI IHPOXJIOPH/] I0JCIIMIIAMMOHUSI.
Kaxos 3Hak 3apsia kamnens?

TIOJIOKUTEIIHHEIH;

OTpULIATEIIbHBI;

HET 3apsna

K kaxomy anexTpomy OyayT mepeMenaTbesi MaKpOMOJIEKYITBI OeJIka B KHCIIOH cpefe?
K KaTozy;

K aHOY;

He OyIyT mepeMeniaTbes

T'uapozons cynsduma Membsika (l11) momyden mnpomyckanueM H30BITKA CEPOBOAOPOJA Yepe3 PacTBOP MBIIIBIKOBHCTOM
kucioThl: 2 HoASO3 + 3 HaS = AsySz| + 6 HO. 3apsix wactun Oyaer

TIOJIOXKUTEIbHBIN (BCIeacTBre amcopoimn nonos HY);

OTpHIIATENbHBIH (BCIencTBIE aacopbimu noHos HSY);

3apsill OTCYTCTBYET

T'unposzons xmopuna xemnesa (I11) momyden runpommzom FeCls mpu xumnsraennn pactBopa: FeCls + 3H,0 «» Fe(OH)s| + 3HCIL.
B pesynerate 00pasyeTcs MHIlEIIIa, CTPOSHHE KOTOPOM MOXHO BbIpasuTh ¢opmynoii {m[Fe(OH)s] nFeO* (n-x)Cl-} xCI-.
VKakuTe COCTABILSIIOIINE YaCTH MHLEUIBL 1) AP0 MHIEIUIBL, 2) IIOTCHUUATONPEACISIONINES HOHBL, 3) MPOTHBOUOHBI OT
YACTHIIBI IO TPAHUIBI CKONBXKEHMS, 4) MPOTHBOMOHB! auddy3Hoit yactu JIIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)CI; ) nFeO™.
BapuanTe! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

1r; 2a; 3B 46

T'unposons noauna cepedpa momyder no peakun: AgNOs + Kl = Agl + KNO; B npucyrcteun u3onitka AgNO3. Gopmyna
MHLEIIB 30151 UMeeT BU (YKaKUTE IPaBHIbHBINA OTBET):

{m[Agl] nAg" (n —x)NO; } xNO;~

{m[AgI] nI~ (n — x)K*} xK*

{m[Agl n NO7, (n-x)Ag" }xAg*

YT0 Ha3BIBAIOT IPAHULICH CKOJILKEHUS IPH SIIEKTPOKMHETHYECKHX SBICHUSX?

TPaHUIly MEXIY aJICOPOLIMOHHBIM U TU(PPY3UOHHBIM CIIOSIMH ITPOTHBONOHOB;

TpaHuIly, o0 KOTOpPoi npoxoauT pa3psiB JIOC mpu TErI0BOM ABHKEHHH YaCTHII;

TpaHUILy, IO KOTOPOH MPpoxoauT pa3pbi JJOC mpu Hao)KEHUH BHEIIHETO YIEKTPHYESCKOTO MOJIS;
rpaHuLy paszaena das.

Uro takoe 1) anmexTpodopes 2) 3MeKTPoOcMOC 3) OTSHIMAT CEAUMEHTANUH 4) MOTCHIINAT TCUCHHUA? a) TCUCHUE XUIKOCTH B
KamuIsipe oA JeHCTBUEM SIEKTPHUECcKOro mois; 0) BosHukHOBeHHEe D/]C mpu oceJaHny YacTHIl; B) IBIKEHHE YaCTHI]
JUCTIEPCHOH (pa3bl Mo AeHCTBUEM AIIEKTPHUYECKOTO OIS, T') Bo3HIKHOBeHNE D/IC npu TeYeHNH KUAKOCTH Yepes
KalMWUISPHO- TIOPUCTOE TEJ0. BriOepuTe npaBUIbHEIH OTBET:

la; 20; 3B; 4r

1B; 2a; 30; 4r

16; 2r; 3a; 4B

Kakoit Bun umeet ypaBHeHue I enpmromnsia-CMOTyXOBCKOT0, CBA3BIBAIOIIEE BEMTUUMHY (-ITOTEHIMAIa U CKOPOCTh
anekTpodopesa (AmekTpoocmoca)?

g€ cH
=2l

N



Kaxoii moTeH1man Ha3pIBatOT SJIEKTPOKUHETUIECKUM ?

MOTEHIMAJ Ha TPaHuIe paszaena (as;

MOTEHINAJ Ha TPAHHIIE CKOJIBKCHNS;

MOTEeHIMAJ Ha TPaHuIle aIcopOInOHHOro U 1 (y3HOHHOTO CII0eB;

noteHiman JI9C Ha pacCTOSHUH OT TPAHHUIIBI pa3ena (a3, paBHOM 3G GeKTHBHOH TommuHe quddy3Hoit vactu 13C.

Kako# n3 mepeyrclieHHbIX HOHOB 00JafaeT HauOoblnel crnocoOHOCThI0O CxuMaTh JDC B 30me cymbbuaa cypbmbr (111)
Sh,S3, cTabUIM30BaHHOM HUTPATOM CYPHMBI?

Ca2+;

SO~

Na*.

IToyemy npu Bo3pacTaHUM pajinyca NOHOB, HMEIOIINX OAWHAKOBBIN 3apsi, ycunuBaercs cxarue J19C?
W3-32 yMEHBIICHUS THAPATAIH HOHOB,;

U3-3a BO3PACTaHUs JUNOJIBHOIO MOMEHTA HOHA;

U3-3a yBEIWYEHHS aIcOpOINN HOHA;

13-32 YBEIMYICHUS KPUCTAIUIOXUMHUUECKOTO Payca HOHa

Kakoii a5ekTposnT Ha3bIBatoT HHANGDGEPEeHTHBIM?

OJIMH U3 HOHOB KOTOPOTO CIIOCOOEH AOCTPanBaTh KPUCTAIIIMYECKYIO PELIETKY arperaTa MULEIUIbL;

HE COJIepIKallluii HOHOB, CIIOCOOHBIX IOCTPaMBaTh KPUCTAIUIMUECKYIO PEIIETKY arperara MULEIUIbl U U3MEHSTh
MOBEPXHOCTHBIM MOTEHINAT (o;

HE coleprKamuii HOHOB, oOpasyronux aud¢ys3uyto gacts 13C

Kakoii 31nexTponanuT Ha3pIBalOT HeMHIUPPEPEHTHBIM?

COZICP KA HOHBI, CIIOCOOHBIC TOCTPAUBATh KPUCTALIMYECKYIO PEIIETKY arperata MHLEIUIBI;
COZIep KAl HOHBI, OTHOMMEHHBIC C IPOTHBONOHAMH MHLEILUIBI;

HE COJIepIKaIlliii HOHBI, CHOCOOHBIE TOCTPAaNBATh KPUCTAUINYECKYIO PEIIETKY arperaTa MHUILEIUIb;
HE COZICP KAl HOHBI, BXOISIIUX B MULEILTY 30J15

Kakoii u3 noHoB o0nagaetT HanOobIIeH criocoOHOCTRIO CxxuMaTh JJIC B 301e MnO3, cradmmn3oBanabiM KMnO4?
2+.

Ba“";

Cr;

S0~

K+

KOH U3 IepeYrCIEeHHBIX HOHOB 00J1ajaeT HauMEHBIIIEH CII HOCTBIO C)KMMATh B 301 , CTAaOMIN30BaHHBIM
Kaxoii u3 nepeuncie OHOB 00J1a[laeT HAauMe el CIIOCOOHOCTHIO C a 9C B 301e Agl, crabmin3osa
AgNO3?

Na*;

Cl;

SO~

Ca2+

Kak m3mensiercs apdexruBnas tommmaa aud¢dysHoit gactu JJIC npu yBenndeHnH KOHICHTpauuu nHanddeperTHoro
AJIEKTPOJINTA B 00beMe BOAHOH (Da3bl (MOBBIMICHAHA HOHHON CHITBI)?

1) Bo3pacraer;

2) He MEHsIeTCs;

3) yMeHbIaeTcst

Kaxoe npefictBue okassBatoT Ha JIDC wHINPPEPECHTHBIC AEKTPOIUTHI?
MOBBIIAIOT (- HOTEHIINAT,;
HE U3MEHSIOT (- TOTeHIHA;



yBeHI/l‘il/IBaIOT IIOTCHILIMATI FpaHl/IIlbI pamena;
CHIDKAIOT (- MOTEHIHAN

Jlarekc — 3O

IByx(asHast IByXKOMITOHEHTHAsI CHCTEMa-TUCIIEPCHS TIOIMMEPa B BOJIE;

JIByX(]aszHas TPEXKOMIOHEHTHAsI CUCTEMa-TUCTIEPCHsl TIOJIMMEPA B BOJIE, CTaOMIIM30BaHHAS! IOBEPXHOCTHO-aKTHBHBIM
BEIIIECTBOM (3MYIIEIaTOpOM);

onHo(a3Has cucTeMa — pacTBOp MOJMMEpPa B BOJHOI cpejie, coJepikallleil IMyJIbraTop

JIno¢hoOHBIC KOJUTOMIHBIC CUCTEMbI IPUHIMITHAIBHO arperaTUBHO HEYCTOWYHBHI, IOTOMY YTO
00manaroT U30BITKOM CBOOOAHON SHEPIHH;

XapaKTePH3YIOTCS BEICOKMM MOJICKYJIIPHBIM CPOACTBOM MEXTy JUCIICPCHOM (ha30ii U TUCTIEPCHOHHOM CpeIoii;
00pasyroTcs B pe3ysIbTaTe CaMOIPOU3BOIBHOTO JUCIICPTUPOBAHUS

JInodusbHbIC KOJUIOUIHBIE CUCTEMbI IPHHIUITUAIBLHO arpEraTUBHO YCTOWYHBBI, IOTOMY YTO

00pa3yroTcsi B pe3yJIbTaTe CaMOIPOHU3BOJIBHOIO JUCIICPTUPOBAHUS M XaPAKTCPU3YIOTCS BHICOKAM MOJICKYJISIPHBIM CPOJICTBOM
MEXIy AUCTIEPCHOU (ha30i U TUCTICPCHOHHOMN CPEJIoii;

001amaroT n30BITKOM CBOOOIHON YHEPTHUH,

HUMEIOT IPEICIbHO BRICOKYIO TUCIIEPCHOCTD

ITopor koarymsiuuu — 3TO HaUMEHbIIAs KOHIIEHTPALUS 3JEKTPOIIUTA, IPH KOTOPOI

CTaHOBUTCS BO3MOYKHOU KoaryJsinuus, T.K. HOTeHL[I/IaJ'[I:HLIﬁ 6ap1)ep OTTAJIKUBAHWSA CTAHOBUTCSA MECHBIIC SHEPIUU TCIUIOBOT'O IBUKEHUSA,
BCC CTOJIKHOBCHHS YAaCTHIL CTAHOBATCSA B(b(beKTI/IBHLIMI/I;

CHpaBeIUBbI 00a YTBEPKACHHUS

Benblit 3011 OcBelaeTcss MOHOXPOMATHUECKHUM CBeToM C AnuHO# BoiHbl 400HM (cunuit) u 700HM (kpacHsli). B kxaxom
COOTHOIIIEHUH HAaXOMAATCS BETMYUHBI MyTHOCTH?

T 400 = T 700
T 400 > T 700

T 400 < T 700

Kakoe 13 npuBeICHHBIX ONPEAETICHNH MyTHOCTH SIBIIIETCS HENPABMIbLHBIM?

MYTHOCTB — 3TO BEJIMYHMHA, 00paTHAs TOJIIMHE CJI0s1, IPH KOTOPOH MPOXOASIINII CBET OCIA0ISIETCS B € pas;

MYTHOCTb — 3TO BEJIWYMHA, YHCIEHHO paBHAs Jorapu(my OTHOLICHUS MHTEHCHBHOCTH IJIAIOIIET0 M IPOXOMAIIEro CBETa
Yyepe3 pacCeHBaIOIIYIO CPELy;

MYTHOCTb — 3TO BEJIMYHMHA, paBHAss MHTEHCHUBHOCTH CBETA, PACCESIHHOTO 10 BCEM HAIPaBJICHUSIM €IUHUIEH 00beMa CHCTEMBI
NIpY UHTEHCUBHOCTH MAJAIOLIET0 CBETa paBHOH 1.

CornacHo ypaBHEHUIO PaJiess HHTEHCHBHOCTD PacCestHHOTO CBETa BO3pacTaeT MPsSMO MPONOPLHOHAIBHO. .
KyOy IuaMeTpa YacTHILI;

KBaJpaTy MJIMHBI BOJHBI IaAaromIero CBETa,

YHCIICHHO! KOHIIEHTPAIMH YaCTHUI]



OO0pa3zen 0MJIeTOB K IK3aMeHY MO AUCHUIIHHe «Pu3nyecKas U KOJIJIOUIHAS XUMMS»

CeBepo-Ocerunckuii rocygapcTeenubiii yuusepcutet um K.JI. XeTaryposa
Kadenpa opranuyeckoii xumumn
JucnnninHa «@usnyeckasi ¥ KOJUIOMIHAS XUMHUS»

BUJIET Ne 1

1. TloTeHnpioMeTprYecKoe ONPEEeNieHHE CTAHIAPTHOM SHeprun [ nd0Oca peakiyi U KOHCTAHTBI XUMIIECKOTO

pPaBHOBECHSI.

HonooOmenHast ancopOrmst. MlouuTs! 1 ux kiaccuduxarys. OOMeHHasi eMKOCTb.

3. Komnougnsie cucremsl, oopasoBanublie [IAB: pacTBopbI MbUIL, TAHHUAOB, KpacuTeneil. MunemsipHsie
KOJUIOUIHBIE cUCcTeMbL. Mutiemnoobpa3oBanue B pactBopax [TAB. Kputuueckast KOHIICHTpAIHs
MHIIEIUIO00Pa30BaHIsI, METOIBI e orpeesieHrst. CoOOMII3AITIA 1 €€ 3HAUYCHHE B (hapMaIiwy.

N

[IpenonaBarenp Yuropuna T.M.
3aB. kadempoi Aobaes B.T.
«  » 20 T

CeBepo-Ocerunckuii rocygapcTeenHbiii yanusepcutet um K.JI. XeTaryposa
Kadeapa oprannyeckoiit XuMmum
JucunnianHa « Pu3ndeckasi 1 KOJUIOUIHAS XUMHUT»

BUJIET Ne 2

1. DHrponwms - pyHKIUSA COCTOSHUS CUCTEMBL. M3MeHeHre SHTPONMU B H30JIMPOBAHHBIX CUCTeMax. M3MeHeHne
OHTPOIIUHU ITPU USOTEPMHUYCCKHUX IMTPOLCCCAX UUSMECHCHUAX TEMIICPATYPHI.

2. bydepHbie pacTBopbl. MexaHu3Mm JieiicTBUs OyQepHOi cMecH Ha PUMEPE CMECH YKCYCHOM KUCTIOTHI U
YKCYCHOKHCIIOTO HAaTpHs WITK Ha IIPUMEPE PaCTBOPOB THIPOOKHCH aMMOHHS C XJIOPHCTHIM HaTpueM. bydepHas
€MKOCTb 1 BIIISTIOIINE Ha Hee (pakTopbl. 3HaueHue 0y (hEepHBIX CHCTEM TS OFOJIOT UM

3. MexaHn3M BO3HHKHOBEHHSI HJIEKTPHUECKOTO 3apsi/ia Ha TPaHuLIe paszena iByX (ha3. CTpoeHue qBOHHOro
anekTpuaeckoro ciaog (JIC). CTpoeHue MUILIEIITBI 3015,

IIpenonasarens HUuropuna T.M.
3aB. kadempoi Abaes B.T
«__ » 20 1.




MuHHRCTEPCTBO HAYKH U BhICIIero oopazoBanusi Poccuiickoii @egepanumn
®I'OBY BO «CeBepo-OceTuHckuii rocyaapcrBeHHblii yHuBepcutet um K.JI. Xeraryposa»
CriernaneHocte @apmauus, Kype_3
Kadenpa Oprannueckas XumMus
Jucuurnaa dusnueckas v koswtouaHas xumus, 2023-24 yu. T.

BUWIET Ne 1

1. OCHOBHBIC MOHATHS XUMUYECKON TEPMOJAMHAMHUKH. TEPMUHBI U TIOHSITHS: CUCTeMa (OTKPbBITAst, 3aKphITasl,
H30JIMpOBaHHAaA, TOMOT'CHHAas, reTeporeHHaﬂ), COCTOSIHHE ¥ CBOMCTBA CUCTEMBI.

2. OKUCTHUTENBHO-BOCCTAHOBUTENBHEIC 3JICKTPOABI. XUHTUAPOHHBIHN AJIEKTPOJI: YCTPOHUCTBO, 3ICKTPOIHAS
peaknus, ypaBuenue Heprera. [ToreHnmomerpudeckoe omnpenenenue pH.

3.Ompenenenne 1 OCHOBHBIE 32/1a4M KOJUIOMIHOW XUMWH; €€ 3HAaUCHUE JUIS Pa3iIM4YHbIX OTpacied HayKu W
texHuku. KolmonaHoe cocTosiHue BelecTBa. JJucnepcHbie CUCTEMBI.

4. Kanopumerpus. OmpeneneHre TEIIOTHI PAcTBOPEHHS COMHM. 3akoH [ecca. DKCmepUMEHTAIbHOE
OTIPEJICIICHHE TEIIOBBIX 3(P(HEKTOB XUMUICCKON pEaKITHH.

IIpenonasarens
3aB. xad.

2023-24 yu4. ron, 5-it cemectp, DKk3amMeH

MuHucTepcTBO HAYKHU M BbIicuiero oopazopanusi Poccuiickoii @eagepanun
®I'OBY BO «CeBepo-OceTuHcknii rocynapcrBeHnblil yuuBepcuteT uMm K.JI. XerarypoBa»
CrnenmansHocTs Papmauus, Kype_3
Kadenpa Oprannueckas Xumus
Jucuumnaa dusnueckas v kosutonaHas xumusi 2023-24 yu, r.

BUJIET Ne 2

1. ®oToxumuuecKre peakinu. 3aKoH (POTOXMMUIECKON SKBUBAICHTHOCTH DHHIITeliHA. KBaHTOBBIH BBIXO]]
peakuuu. CeHCHOMIN3aTOPHI.

2. IlepBelii 3aKOH TEPMOAMHAMUKH, (HOPMYJINPOBKA, MaTEMAaTHUECKOE BhIpakeHHE. BHyTpeHHs sHeprus,
sHTaNBIUs. Beipaxkenue |-ro 3aKoHa Uit ©30TEPMUYIECKOT0, H30XOPHOTO U H300apHOTO MPOIIECCOB.

3. Knaccudukamuss gucmepcHBIX CHCTEM 1Mo pa3mepy uactul (aucnepHocT). (OcoOEHHOCTH
YIIBTPAaMHUKPOTETEPOT€HHOTO COCTOSIHUS (HAHOCOCTOSHUS).

4. DNEKTpOKWHETHYECKHE  SBICHUS B  KOJJIOMAHOW  XuMuH. Onektpodopes. OmpenencHue
aneKTpohopeTHUECKOM MOABIKHOCTH 30151 Fe(OH);s.

IIpenonasarens
3aB. xad.

2023-24 yu. rop, 5-i cemectp, DK3aMeH




MuHHCTEPCTBO HAYKHU M Bbicliero oopazoBanus Poccuiickoii @eaepanun

®I'OBY BO «CeBepo-OceTnnckmii rocynapcrBeHnblii ynusepcuteT uM K.JI. Xeraryposa»
CneuuansHocTs Papmauus, Kypc_3
Kadenpa Opranmueckas xumus
Jucrmmummaa Pusnyeckas v koyutonaHas xumus, 2022-23 yu. 1.

BUJIET Ne 3

=

TenmnoemkocTh. McTuHHASA, MOJIIpHAS TEINIOEMKOCTh. M30X0pHast, n300apHas TeII0EMKOCTb.

2. Knaccudukamuss >1eKTpoIOB H  JIMEKTPOXMMHYECKHX IIeTeld. OJEeKTPOAsl BTOPOTO POJA.
KanomenbHbIM 351€KTPOI: yCTPOMCTBO, 3JIEKTPOJIHAS peakivs, ypaBHeHre HepHcra.

3. Knaccudukanust TucepcHBIX CHCTEM IO arperaTHOMYy COCTOSHHIO (a3. OCHOBHBIE THUIIBI CHUCTEM.
[Ipumepsl.

4.  Koarymsinusa KOJUIOMTHBIX pacTBOPOB. BHIBI ycTOMUMBOCTH KOMIOUIHBIX cucTeM. Omnpenenenne

nopora koaryssituu 30511 Fe(OH)s . 3amuTHoe uucso.

IIpenonasarens
3aB. kad.

2022-23 y4. Tox, 5-it cemectp, DK3aMeH

MuHucTepcTBO HAYKH U BbIcIero oopazoBanusi Poccuiickoii @egepauun
®I'OBY BO «CeBepo-OceTnHckuii rocynapcrBeHnsblii yausepcuteT uM K.JI. Xeraryposa»
CrenmansHocte @apmayus, Kypc_3
Kadenpa Oprannueckas Xumus
Jucuurinaa dusnueckas u kowtouaHas xumusi, 2023-24 yu. r.

BUJIET Ne 4

1. Tereporennsiii katanu3. OCHOBHBIE CTAIUU T'e€TEPOTCHHO-KAaTAIUTHIECKOTo Tporiecca. [Ipumepst
reTepOreHHO-KaTATUTHYECKUX MPOIECCOB B (hapMaIiu.

2. Temnoseie 3¢ dekTrl. 3akon ['ecca. 3aBUCHMOCTH TEIIOBOTO 3P heKTa XUMUICCKON PEakIuh OT
Temreparypsl (ypaBHeHue Kupxroda).

3. Knaccudukanus TUCIEPCHBIX CUCTEM 10 CTETICHU B3aUMOJICHCTBYSI TUCTIEPCHOM (Da3bl C TUCTIEPCHON
cpenoi.

4. Tlonyuenre THOMGUIBHBIX U JTHOPOOHBIX KOJUIOUAHBIX pacTBOpoB. ITomyuenue 30 Fe(OH); mocpemcTBomM
runpoiausa. [lomydenue 30meit cepbl U KaHU(OIIH.

[IpenonaBarenp
3aB. kad.

2023-24 yu4. ron, 5-i cemecTp, DK3aMeH




MuHncTEpPCTBO HAYKHU U BbIcLIero o0pa3zosanus Poccuiickoii enepaunu
I'OBY BO «CeBepo-OceTunckuii rocyarapctBenHbiii yauBepcureT um K.JI. Xeraryposay
CrnenmnansHOCTE Dapmauus, Kypc_3
Kadenpa Opranuueckas Xumus
Jucuumnaa ®usnueckas u kowtouaHas xumusi, 2023-24 yu. T.

BUWJIET Ne 5

1.  Cnoxsble peaknuu (mapajjienbHble, TOCIEA0BaTeNbHbIE, 00paTUMBbIE, CONpsKeHHbIe). KuHeTnka
MocJIe0BaTeNbHBIX peakuid. YacTHbIE clydan KWHETUKU CJIOKHBIX PEAKIHH.

2. Bropoii 3akoH TepmoauHamuki. @opmynauposka |1-ro 3aKkoHa TEpMOIMHAMUKU. DHTPOIIHSL.
3aBHCHUMOCTb YHTPOIIMHU OT TeMIepaTypsl. MI3MeHeHne SHTPOIIMH B HEKOTOPBIX IPOLIECCaX.

3. Oo6pazoBanue THOGOOHBIX TUCTIEPCHBIX CUCTEM IPU JUCIIEPTHPOBAHIH; IPOIECCH TUCIIEPIHPOBAHUS
B IIPUPOJIC U TEXHHKE.

4, M3mepenne  MOBEPXHOCTHOTO (MeX(a3zHOTO) HaTsDKeHUS (MeTon PeOunaepa), onpenencHme
3aBHCHUMOCTH TIOBEPXHOCTHOTO HATSHKEHUS YUCTBIX KHJIKOCTEH OT TEMIIEPaTyphl.

[IpenonaBareins
3aB. kad.

2023-24 yu4. rox, 5-# cemecTp, DK3aMeH

OneHnBaHue OTBeTa CTYACHTA HA JK3aMECHE

Xapaxmepucmuka omeema oannwt

JlaH moJiHbI, pa3BEepHYTHI OTBET HA MMOCTABJICHHBIN BONPOC, OKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHWH 00 OOBEKTE, MPOSBIAIOMASACS B CBOOOTHOM OIIEPHPOBAHUU
MOHATHAMH, YMEHUH BBIJCIHUTH CYLIECTBCHHBIC U HECYIIECTBEHHbBIC €T0 IPHU3HAKH,
NPUYUHHO-CIIENCTBEHHBIE CBA3M. 3HaHWE 00 OOBEKTE IEMOHCTPUPYETCs Ha (OHE 46-50
MIOHUMAaHUsI €T0 B CHCTEME JAaHHON HAayKW M MEXIUCLUIUIMHApHBIX cBA3ed. OTBeT
(dbopMyaHpyeTcs B TCPMHHAX HAYKH, M3JIOKCH JIUTCPATYPHBIM SI3BIKOM, JIOTHUCH,
JIOKa3aTelleH, AEMOHCTPUPYET aBTOPCKYIO MO3ULHUIO CTY ICHTA.

JlaH 1osHbIi, pa3BEepHYTHI OTBET HA IIOCTABJICHHBIN BOIPOC, IIOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUII 00 O00BEKTe, ITOKA3aTeIbHO PACKPBITHI OCHOBHBIE ITOJOXKEHUS
TeMBI; B  OTBETE  NPOCISKHUBACTCA  HYETKas CTPYKTYpa, JIOTHYECKast
MIOCJIEeI0BATEIbHOCTh, OTPAXAIOMIAsi CYIIHOCTh PACKPBIBACMbIX IOHATHH, TEOpHH,
sIBJICHUI. 3HaHue 00 00BEKTE JIEMOHCTPUpPYETCsl Ha (pOHE IMOHUMAHUS €r0 B CHCTEME
JAaHHOM HAayKM M MEXIUCIMIUIMHAPHBIX CBs3ed. OTBET W3JN0XKEH JHUTEepPaTypHBIM
SI3BIKOM B TEPMHHAX HayKH. MOTYT OBITh AOMYIIEHBI HEIOYETH B ONpPEIeICHUN
MIOHATHUH, UCTIPaBJIEHHBIE CTYJIEHTOM CaMOCTOSATENIBHO B IIPOLIECCE OTBETA.

41-45

JlaH 1oJHBIM, pa3BEpHYTHI OTBET Ha IOCTABIEHHBIA BONPOC, IMOKA3aHO YMEHHE
BBLIEJIUTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE MPU3HAKH, HNPUYMHHO-CIIEICTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYEH, U3JI0KEH B TEPMUHAX Hayku. OIHAKO 36-40
JOMYIEHbl HE3HAYHMTENbHBIE OMIMOKA WM HEI0YEThI, WCIPABICHHBIE CTYACHTOM C
HOMOIIBIO «HABOJISIIIX) BOIPOCOB MPENOIABATENS.

JlaH MOJHBINM, HO HEOCTATOYHO TOCJIEI0BATENbHBIN OTBET Ha MOCTABICHHBI BOMPOC,
HO le/l 3TOM IIOKa3aHO yMeHl/le BbBIICIIUTH CyLlIeCTBeHHI)Ie u HeCyLIleCTBeHHI)Ie
NPHU3HAKK U IPUYUHHO-CIIECTBEHHBIE CBsi3u. OTBET JOTMYEH M M3JIOKEH B TEPMHUHAX 31-35
Hayku. MoryT OBITh JONyIICHBI 1-2 OIIMOKK B ONpPEIEIICHUN OCHOBHBIX TOHSTHIA,
KOTOPBIE CTYICHT 3aTPyIHACTCS HCIIPABUTH CAMOCTOSITEIBHO.




JlaH HegoCTaTOYHO TMOJIHBIM M HENOCTATOYHO PA3BEpHYThIM OTBET. Jloruka u
MIOCTIEIOBATEIbHOCTD H3JIOKEHUSI HMMEIOT HapymieHus. JlomymieHsl omuOKu B
pPacKpbITUM  TOHSATHH, ynortpedieHun TepMuHOB. CTymeHT He  crHocoOeH
CaMOCTOATEIIBHO  BBIACIIUTL CYHICCTBCHHBIEC W HECYHICCTBCHHBLIC IIPU3HAKU U
MMPUYNHHO-CJICACTBCHHBIC CBA3U. CTyL[eHT MOXCET KOHKPCTU3UPOBATH O606HleHHI:-Ie
3HaHUS, JOKa3aB Ha MpHMEpax MX OCHOBHBIE IIOJNOXKEHUS TOJBKO C IOMOIIBIO
npenopasatens. PeyeBoe opopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

26-30

JlaH HemonHBIA OTBET, JIOTMKAa M IOCIEJOBATEIbHOCTb U3JI0XKEHUS HMEIOT
CyllecTBeHHble HapymeHusi. JlomymieHsl TpyOble OWIMOKM TIpH  OINpEeCHUH
CYLTHOCTH PACKPBIBAEMBIX MOHATHUIl, TEOpUM, SABICHMUH, BCIEICTBHE HEMOHHUMAHUS
CTYAECHTOM MX CYLIECTBEHHBIX M HECYILECTBEHHBIX IPU3HAKOB U cBA3ed. B oTeere
OTCYTCTBYIOT BBIBOJIbI. YMEHHE PACKPBHITh KOHKPETHBIE MPOSIBJICHUS] 0000IICHHBIX
3HaHMH He MokaszaHo. PeueBoe odopmieHne TpeOyeT MonpaBoK, KOPPEKIHU.

21-25

JlaH HeNOoJHBIH OTBET, NpPEICTaBIIIOMMI CO00I pa3po3HEHHBIE 3HAHUS IO TEMeE
BOIpPOCa C CYNIECTBEHHBIMH OIIMOKaMH B  ONpeNeNICHHsX. [IpHCyTCTBYIOT
(parMeHTapHOCTh, HEIOTUYHOCTh M3JIOXKEHUs. CTyAEHT HE OCO3HAET CBS3b JAAHHOTO
MOHATHS, TEOPHUH, SIBICHUS C JPYTUMH OOBEKTaMH IUCHUIUIMHBI. OTCYyTCTBYIOT
BBIBO/IBI, KOHKPETH3alMsi M JOKa3aTelNbHOCTh M3JIOKEHUs. Peub HerpamMoTHas.
JIOTIOTHUTENBHBIE U YTOYHSIOIINE BOIPOCHI MIPETIOJABATENS HE IPUBOAAT K KOPPEKLIUH
OTBETA CTYAEHTAa HE TOJILKO HA IIOCTABJICHHBIM BOMPOC, HO W HA JAPYTUE BOMPOCHI
JICHUTIINHEL

1-20

He IMOJIYUCHBI OTBCTHI 11O 0a30BBIM BOMpocaM AUCHUIIMHBI.

0

P C3YyJIbTHUPYIOIIAasd OUCHKA ONPCACIIACTCA B COOTBETCTBUU C ITonoxxernuem o 6aHHBHO-p€ﬁTHHFOBOﬁ CHUCTEMC

OTICHKY 3HAHHUH CTYACHTOB.

BAJIVIBHAS CTPYKTYPA OHEHKH

Dopma Konmpons

Makc. K0J1-BO

0aJioB
Texymas omieHka cTyieHTa B TeueHue 1-8 Heenu coCTOUT u3: 20
* BrinosHeHus 3a1aHAi Ha TPAKTUYECKUX 3aHIATHIX 10
¢ BrinojgHeHu JOMAIIHUX 3aJaHui 5
* CaMOCTOSITETTBHBIX PadoOT 5
1-s1 pyOerxHast TuChbMEHHAs! KOHTPOJIbHAsS paboTa 15
Tekymas orieHka ctynenrta B redenue 10-15 negenu cocrout us: 20
* BhINIOTHEHUS 3aJaHUI HA IPAKTUYECKUX 3aHATHAX 10
¢ BEIITOTHEHUS TOMAIITHUX 3aJaHui 5
* CaMOCTOSITETILHBIX PabOT 5
2-51 pyOe)xHasi MMCbMEHHast KOHTPOJIbHAs padoTa 15
DK3aMeH (YCTHBIH OTBET) 30
Hroro 100

MeTtoauka (pOpMHPOBAHHS Pe3yJIbTHPYIOIIEH OleHKH. !

B xoze Teky1iero KoHTposist CTyeHThI MoryT Haopath 0-70 Gasios:
1 —s1 pyOeskHAs aTTeCTAMS - MAKCUMAJILHO 35 0a/1JI0B; U3 HUX:

Ot 0 10 15 GannoB (pyOexHas aTTecTarys) — TeCTupoBanue B rieHTpe Tectupoanuss COI'Y unu
YKa3bIBAETCS HCIIONb3yeMas MpU HU3yYeHHM JaHHOW JUCUMIUIMHBI (opma (MUCbMEHHas paboTa,

KOJUIOKBHUYM, 3CCE€ U T.1I.);

Ot 0 10 20 GamioB (TeKyIas olleHKa) — aKTUBHAasl paboTa 3a JaHHBIN MEpUO]] HA CEMUHAPCKUX

(PaKTUYECKUX ) 3aHATHUAX
2-51 pyOesKHAS ATTECTAMSA — MAKCUMAJILHO 35 0a/1JI0B; M3 HUX:

1 B coorsercruu ¢ IMonoxennem o BPC onenrBanus obydaroimxcst 04HOM GpopMBI 0 06pa30BaTebHBIM IPOrpaMMam
BBICIIIETO 00pa30BaHus — porpamMMam OakainaBpuara u crerpanareta 8 ®T'BOY BO COI'Y (ot 05.03.2018 1., rip.Ne 47)




Ot 0 1o 15 GannoB (pyOexxHas aTTecTalus) — TeCTUpoBaHue B ieHTpe TectupoBanus COI'Y;

Ot 0 1o 20 GaioB (TeKyIas OlleHKa)— aKTUBHAs pad0Ta 3a TaHHBIN MTePUOJT HA CEMUHAPCKHUX
(PaKTUYECKUX ) 3aHATUIX

[TpoMekyTOYHBII KOHTPOJIb:

Jlast ak3aMeHna:

3a yCTHBIN OTBET Ha dK3ameHe cTyneHT noydaeT 0-30 6amos.

CrynieHTbl, OMYyYUBIINE B X0JI€ TEKYIIETo U pyOexHoro kouTposis 50-70 6anioB aBToMaTH4ECKU
MoJTy4aroT «IK3aMeH» - yaoBiaeTBoputenbHO; 50-70 — «3aueTy.

PesynpTHpyromas oeHKa cKiiaasiBaeTcs mo coorsercTrytomieir bPC gopmyre.

Ikaja HTOroBoi aKkaieMU4eCKOM YCIIEBAEMOCTH CTYIEHTOB 10 JUCHMUILIIIMHE

CucteMma orrenoxk COI'Y
UucnoBOM SKBUBAJICHT
Cymma GasmioB HazBanue
86 - 100 OTJINYHO 5
71-85 XOpOIIIO 4
50-70 YAOBIETBOPUTEIBHO 3
9. YueOHO-MeTOoAUYECKOE U HHPOPMALMOHHOE 0O0ecTiedeH e TN CHUIIMHBI

a) OcHoBHasl JIMTEpaTypa:
1. benuk B.B., Kuenckas K.M. ®usnyeckass u xomwmouaHas xumusd. - M.: M3naTenbCkuid HEHTP
«Axanmemust», 2010.
2. Mymkam6apos H.H. ®usnueckas u koouanas xumus. M.: TOOTAP-ME]], 2012. — 383 c.
3. Kykymkuna U.U. Kommonnnas xumus. / .. Kykymkuna, A.JO. Murtpodanos. — Kemeposo:
KemepoBckuii rocynapctBeHnbsiii yausepeutet, 2010. — 216 c¢. — PexuM nocTyna: mo HOAMNUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Texkcr :
3JIEKTPOHHBIN.
4. 3yes, A.YO. ®usnveckas xumus. [Ipaktukym / A.1O. 3yes, B.A. Uepenanos, J[.C. L[BeTkoB ; pen.
AXO. 3yeB. — ExarepunOypr: U3natensctBo Ypanbckoro yHuBepcutera, 2012. — 124 c. — Pexxum
noctymna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-
5-7996-0787-6. — TekcT : AIEKTPOHHBIN
5. AreeB E.Il., VYcnenckas W.A., boraueB A.I'. Ilpakmuxkym no @usuueckou Xumuu:
Tepmoounamuxka. -M.: Hzoamenvckuii yeump «Axademusy, 2010.
6. Bunokypo A.W. ®usnueckas xumus / A.M.Bunokypos, P.M.Bunokyposa, O.B.CuiakunHa ;
TToBOIKCKHIT TOCYIaPCTBEHHbII TEXHONOIHUECK i yHUBepcuTeT. — Momkap-Ona : IIT'TY, 2016. —
80 c. : cxem., Tabm. — Pexmm moctryma: mo mommmcke. — URL: http://biblioclub.ru/index.php?
page=book&id=459522. — bubauorp.: ¢. 76. — ISBN 978-5-8158-1780-7. — TekcT : 37€KTPOHHBIN.

0) JoMOTHUTEIbHAS JIUTepaTypa:
7. T'opuikoB B.1., Ky3nenos N.A. OcHoBbI puznueckoi xumuu. - M.: bunowm, 2010.
8. Kparkuii kypc ¢pusmueckoit xumuu. // Tlon pen. C.H. Konnparsesa. - M.: BIIIL. — 1978. - 312 c.
9. Kparkuit cnpaBoyHMK (u3uKo-xumudeckux BenwuuH. //Ilon penmakuumeir Pasnmens AA.,
[Tonomapesoit A.M. — Jlenunrpan: "Xumusa", 1983 r.
10. Comnosses I0.1. "Ouepku no ucropun puznyeckot xumun'". M., 1984.


http://www.academia-moscow.ru/authors/?id=499
http://www.academia-moscow.ru/authors/?id=598
http://biblioclub.ru/index.php?page=book&id=232755
http://biblioclub.ru/index.php?page=book&id=239716
http://www.academia-moscow.ru/authors/?id=3416
http://www.academia-moscow.ru/authors/?id=3415
http://www.academia-moscow.ru/authors/?id=3414
http://biblioclub.ru/index.php?page=book&id=459522
http://biblioclub.ru/index.php?page=book&id=459522

11. 3axapuenko B.H. COopHuk 3amau U ynpakHeHHH 1Mo (U3UUECKON M KOJUTOUTHON XUMUHU. M.,
1978.

12. A.J1.3umon, H.®.Jlemenko. Kommonanas xumus. — M.: Beicmas mikosa, 2001.

13. J.A.®punpuxcoepr. Kypc kommmonanoi xumun. M.: Beiciias nikomna. 1995.

14. B.H.3axapuenko. Komnounanas xumus. — M.: Beicias mkozna, 1989, 238 c.

15. HO.I".®ponos Kypc kommmonaHon xumuu: [loBepXHOCTHBIC SIBICHUS U JUCTIEPCHBIC CUCTEMBI. M.
«AnbsiHCy. 2004.

16. A.W.PycanoB. Munemno6pa3zoBanue B pactBopax [TAB. C-TIlerepoypr. Xumus. 1992.

17. I1.1oObruun, JI.M.Kaganep, B.B.Cepnunckuii u ap. ®dusnyeckass U KoTOUIHAS XUMHS. - M.:
IIpocBemienue, 1986, 463 c.

18. banesun C.A. [IpakTukyMm 1o ¢pu3nveckoil 1 KoutonaHoi xumMuu. M., 1972

19. [TpakTuky™M © 3amaduHuk mo Koswtouanoi xumwuu. // Tlox pen. mpod. B.B. Hazaposa, M.: UKI]
«Axamemkauray, 2007.

B) NporpamMMHoe obecriedyeHue u UHTepHeT-pecypcehi:

ObecrieueH AOCTYN K COBPEMEHHBIM MPOECCUOHATBLHBIM 0a3aM JTaHHBIX, HHPOPMAITHOHHBIM
CIIPaBOYHBIM U TIOMCKOBBIM cucTteMaM (bubmuotexka COI'Y):

e DJleKTpOHHas OMOJAMOTEeKA quccepTanuii u apropedeparos PI'b (Ob/[ PT'B)
Tpebyercs peructpanus B oudaunorexe COI'Y
e DJBC «YuuBepcurerckas oudauorexa ONLINE»
Tpebyercs peructpanus B ouommoreke COI'Y
e JBC «Hayunas aekTponHasi 6udauoreka eLibrary.ru»
CaMmocTosTenbHAasI pETUCTPALIMS Ha caiiTe
o IJBC «KoHcyabTaHT cTyaeHTa» CTyeHUeCKas 3JIeKTPOHHAS 0U0JIN0TEeKA 110
METUIIMHCKOMY M (hapMalleBTHYECKOMY 00PA30BAHHIO, 2 TAKIKE M0 eCTeCTBEHHBIM H TOYHbIM
HAYKaM B 11eJ10M
Tpebyercs peructpanus B ouoimoreke COI'Y
o IJBC «lOpaiiT» — o0pa3oBaTe/ibHas Cpe/ia, BKIKYANIAT BUPTYAJbHbIH YNTAJIbHBIH 321
YUeOHHKOB U YUeOHBIX MOCOO0HIT 0T ABTOPOB M3 BeAYIINX BY30B Poccum mo BceM HanpaBjaeHUsIM
U CIEeNHAJTBbHOCTAM
Tpebyetcs peructpauus B oudianoreke COI'Y
e SpringerCustomerServiceCenterGmbH (6a3a maHHbBIX, COEepIKaIINe JCKTPOHHBIC U3aHUS
n3narenbcrBa SpringerNature 3a nepuoa 2011 — 2017 rr. (moTHOTEKCTOBAs KOJUICKITUS B
konuuecTBe 46 332 KHUT)

JInunslii kadbunet Ha caiite COI'Y http://portal.nosu.ru/
Caiit nucranuuoHHoro odydenusi COI'Y http://Ims.nosu.ru/

PeKOMeH)IyeMbIe HHTEPHET-aapeca Mo XuMMM:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14,
2011) // The Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2. HYLE. International Journal for Philosophy of Chemistry.
http://www.hyle.org/journal/concept.htm

Ba3bl 1aHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://portal.nosu.ru/
http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IlepevyeHb JHIIEH3HOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 obecreyeHus,
He00XO0AMMOTO0 1715 OCBOEHHUS AUCIUTIIMHBIL

naket MicrosoftOffice (MicrosofiOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHOE OOeCTICueHHE T PEAaKTUPOBAHUSI XUMHUECKUX hopmyi ISisDraw (cm. cnucok nuoice).

CocTaB JMIIEH3HOHHOT0 H CBOOOHO PACTIPOCTPAHIEMOI0 MPOrPaMMHOI0
obecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BOACTBA

Peectp nporpammuoro obecnieuenns COI'Y 2023
No /i HaumenoBanmne Ne moroBopa(iurieH3wsI) CrpaHa IpOU3BOIUTENb
L Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA

(MPSA) ot 04.2016r

Windows 10 Pro for Workstations

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Windows 8.1 Enterprise

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Windows 8.1 Professional

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Windows 8 Enterprise

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Windows 8 Professional

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Windows 7 Enterprise

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Windows 7 Professional

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Office Standard 2016

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Office Standard 2013

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Office Standard 2010

Ne 4100072800 Microsoft Products CIIA
(MPSA) ot 04.2016r

Cucrema TeCTHpOBaHUS Sunrav
WEB Class

Ne468 ot 03.12.2013 UII Cynrarynus | Poccus
P.T.(6eccpouno)

[Iporpammuoe obecneuenue 1C:
IIpennpustue. byxranrepckuii
VYuer. Tunosas koHpurypamus 8
ceTeBasi Bepcust

Ne CJI/108 ot 29.08.2017 (MakcumyMm- | Poccus
co(r) OeccpouHo

CucreMa KOMITBIOTEPHON BEPCTKH
MikTex

Jlunensus FSF/Debian (CoboaHoe
NporpaMMHOE 00ecIieYeHue)

(6eccpouHo)
Kasperksy Endpoint Security J10 22.01.2024 Poccust
[IporpammHoOe obecnieueHue s CB000OIHOE MTPOrPAMMHOE CIIIA

PEAAKTUPOBAHNUA XUMUYCCKUX

obecrieuenne(beccpouHO)

¢dopmyn Isis Draw

CucreMa morcka TeKCTOBBIX Ne 6262 ot 09.01.2023 (metictButenen | Poccus
3alMCTBOBaHUI mo 31.12.2023r) ¢ OAO «AHTH-
«AnTtnmiaruar.BY3» [Tnarua»

[Iporpammuoe ob6ecnieuenue 1C: NeKIT /108 ot 29.08.2017 ¢ OO0 Poccus
[Ipennpustue 8.3 Ynpasienue «Maxkcumym»(6eccpodHO)

TOProBiIeH

[IporpammHOe oOecricueHme NeCJ1./ Ne126., 01.07.2020r. Poccust
1C:3apmnara u Kaapbl «MAKCHUMYM-

roC.y4pexIeHHUAS

CODT» 6eccpouno




[IporpammHOe oOecnicueHHe NeCLl/76 01.03.2017T. «MaKCUMyM- Poccus
1C:0r0mxerT. codt» (beccpodHo)
ABTOMaTH3UPOBAaHHAs CUCTEMA CBHIETENHCTBO O TOCYAAPCTBEHHON cory
«Ymupasnenue —/lexkanar BPC» perucTpanyu nporpaMmmsl st 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma mist 9BM «bank Pazpabotka COI'Y CBUAETENHCTBO O cory
BOIIPOCOB ISl KOHTPOJISI 3HAHHUID) rOCy/IapCTBEHHON perucTpanuu
nporpamMmsl 111 O9BM Ne2015611829
ot 06.02.2015r. (6eccpouno)
[Tnansr Ne8867, 0109.01.2023r. (09.01.20231. | Poccus
10 31.12.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccust
N,A.Cepreesuu
Tex.mox. 07.04.2022
«["anakTuka» ot 14.03.2022r (nmpumepHast nara) Poccus
DIRECTUM RX - Cucrema | OOO T'anaktuka UT norosop Ne Poccus
SIIEKTPOHHOTO JOKYMEHTO060pOTA 120320/]1/A ot
14.03.2022(nipumepHas 1ata)
Yemyru e (moctynm k- cetr | OOO Ankom Ne AL-0044 ot Poccus
I/IHTepHeT) 01.02.2022F -31. 12.2022F
MOODLE BecmuratHoe poccuiickoe CIIIA (6ecruiatHoe
poccwuiickoe)
«["anaktuka PY3» Jlunensus 6eccpounas Poccus
Tex.conpoBoxaenue ot 14.03.2022 r
JInunblii kabuHET aOUTypHEeHTa JIunensus OeccpoyHast Poccust
Tex.conmpoBoxaenue ot 14.03.2022 ¢
JInaHbii KaOWHET Jlunensus 6eccpounas Poccus
CTYAEHTa/COTpYyIHHKA Tex.compoBoxaenue ot 14.03.2022 r
DekTpoHHas OHOIHOTEKA https://dvs.rsl.ru Poccust
UCCEepPTalny U aBTOopedepaToB TpebyeTcst perucTpanus B OnOIMoTEKe
PI'6(OBJ PI'b) cory
OBC"YuuBepcurerckas 6ubnuoreka | https://biblioclub.ru Poccust
ONLINE" Tpebyetcs perucTpanus B
6ubmmotexe COI'Y
OBC  «Hayunas  axextponnas | http://elibrary.ru. Poccust
oubnuoteka eLibrary.ru» Tpebyetcs peructpaius B OHOIHOTEKE
cory
YuuBepcanbHast 6a3 naHHbIX East https://dlib.eastview.com CIIA
View
OBC «KoHCynbTaHT CTYACHTa» http://www.studentlibrary.ru Poccust
CryneHueckast dJ1eKTpOHHAas Tpebyetcs peructpaius B OHOIHOTEKE
OHOIMOTEKA TI0 MEIUITUHCKOMY U cory
(apmaneBTHIECKOMY 00pa30BaHUIO,
a TaK)Ke 0 €CTECTBCHHBIM U TOYHBIM
HAYKaM B IEJIOM.
3BC «IOpaiit» - 06pazoBarebHasL www.biblio-online.ru Poccust
cpena, BKIIFOUAOIIas BUPTYaIbHBIH TpeOyetcs peructpanus B OHOIHOTEKE
YUTAIBHBIH 381 y4eOHUKOB cory
Y4eOHBIX TOCOOHI OT aBTOPOB M3
BeAyIuX By30B Poccuu 1o Bcem
HAIPABJICHUSIM U CHICIUATBHOCTSIM
KOII (tomeH Ha sTHACKCE) OecruiaTHOE Poccus
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

Pycl'apn

OecIuiaTHOE

Poccus

ViPNet

Poccus




HaI/IMeHOBaHI/IC, CBCIACHHUA O npaBoo6naaaTene " aapec caiTa

Jorosop Ha paBo
UCIIOJIb30BAHUS
ObC

Cpok aeictBust
JIOTOBOpa

Konuuectso
TOYEK JOCTyIa/
MOJIb30BaTEIICH U
XapaKTepUCTHKA JOCTyIa

ITpumevanus

9BC "YuuBepcurer. 6uéaunorexa onLine'
000 «Iupekr-Menua» (RU)  http://www. biblioclub.ru

Ne 278-12/2022

01.01.2023 - 31.12.2023

HE OTpaHUYCHO

3aKJII0YEHHE JOrOBOpa Ha
mpaBo poctyma ¢ 01.01.24

«O6pa3zoBatenbnas maatgopma FOPANT»

01.03.2023 — 30.06.2023

3aKJIFOYCHUE JOIroBOpa Ha

000 «Anektponnoe m3aateabcrso FOPANT»  http://www.urait.ru/ Ne 01/03-2023 01.09.2023 - 31.12.2023 6050 npaso jgocryna ¢ 01.01.24
IBC «KoHncyabsTaHT cTyaenTa» «Meauuuna. 3apaBooxpanenue BO» 200 511, KapT SAKITIOUCHHE IOFOBOPA Ha
IT komnanus 000 «KOHCYJIbTAHT CTYJIEHTA» No 832KC/02-2023 | 27.02.2023 - 26.02.2024 - Kapt AOTOBOP
www.studentlibrary.ru 10JIb30BaTENEH npaso focryna c 27.02.24
HNudopmannonno-ananuruueckasi cucrema SCIENCE INDEX SAKITIOUCHHE IOFOBOPA Ha
000 HAYYHAS QJIEKTPOHHAS BUBJIMOTEKA (RU) Si0-5051/2023 11.04.2023 - 12.04.2024 10 500 A P

www: https://elibrary.ru

mpaBo pocrtyma ¢ 13.04.24

YuuepcanabHbie 6a3bl JaHHBIX «KABUC»
000 «-MBHUC» (RU)  htpps:/eivis.ru/

Ne 33-nn

01.01.2023 - 31.12.2023

HE OTpaHU4YeHO

3aKJIFOYEHHE JOrOBOpa Ha
npaso goctyna ¢ 01.01.24

«HanuonaabHas 3JIeKTPOHHAA OUOTHOTEKA)
®I'BY «PI'b» http.//HIBb. Pd.

Ne 101/HBOb/4513

05.07.2018 — 05.07.2023

10 Touex poctyma mo IP-
azpecy

C nponom‘auneﬁ Ha 1IATb JICT



http://www/

10. MaTepI/IaJIbHO-TeXHI/I‘{eCKOC OCHalllCHHE TUCHMUIIVIMHBI:

Y4yeOHBIE ayIUTOPUU JUIA TPOBEAEHUS] 3aHATHI JIEKIMOHHOTO THIA,
CEMHHAPCKOr0 THNA, TPYNNOBBIX W WHANBHAYAJIbHBIX KOHCYJbLTAIMM,
TeKyllero KOHTPOJS ¥  NPOMEXKYTOYHOH  aTTeCcTallMd, a  TaKiKe
CaMOCTOSITeJIbHOI PadoThI 00y4alOIIUXCs:

MIPEToAaBaTeIbCKUI CTOI, CTYJ, CTOJBI M CTyNbs JJIsi oOydarommxcs, Kadenpa,
KJIacCHas JOCKa.

O6opynoBanue: [Ipoexktop EpsonEB — 735Fi. KomiutekT moctaBku: (KpericHHE
JUTSL IPOEKTOpa, IIHYP MUTaHHUs IPOEKTOpa, MAarHUTHO-MapKepHas Jocka — 11iT.,
Hoyt6yk «AUCUDJITEXHO - 1.

[Tporpammuoe obecrnieuenue: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe 110);
[MporpamMmHOe obecrieueHue sl peIaKTUPOBaHUsT XUMUUecKuX Gopmyn Isis Draw
(beccpounoe I10); Koncymbrant 1umroc; CucTema TIOMCKAa  TEKCTOBBIX
3auMcTBOBaHUN «AHTUIIaruat.BY3y»; Ilporpamma mns 3BM «bank BompocoB
IU1s KoHTpoJist 3HaHui»; Cisco Webex; MOODLE; nemoHcTpainoHHbIe H YU4eOHO-
HaTJIAIHbIE TTOCOOUSI (BUICOTIPE3CHTALIHS ).

Poccuiickas Oepnepanus,
362025, Pecrry6mika
Ceepnast Ocetnst —AnaHus,
ropox Bianukagskas,

ymuua Batytuna, nom 44-46,
yueOHbIii kopmyc Ne 7, ayn.
Ne 114
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JlaGopaTtopus ®@u3nyecKkoil, KOJJIOWIHON XHMMUM /IJIsl TIPOBEACHUS 3aHATHI
CeMHUHAPCKOT0 THNA, 1a00PaTOPHBIX 3aHATHIH, KyPCOBOI'0 NPOEKTHPOBAHUS
(BBINOJIHEHHS KYPCOBBIX padoT), TPYNIOBBIX U HHIAUBUAYAJIBHBIX
KOHCYJIbTAaIUii, a TAK)Ke CAMOCTOATEIbHOI PadoThl 00yYaIOIIUXCH:
NPENnoaBaTeNbCKUI CTOM, CTYJ, CTOJIBI U CTYJIbS JUIs O0YYaroLnXcCsl,
nabopaTopHBIE CTOJIBI, KJIACCHAS IOCKA.
O6opynoBanue: IlepcoHanbHBIN KOMITBIOTEP B KOMITIEKTE C IPOTPAMMHBIM
oOecrieueHneM, BBIXOA0M B c€Th VIHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO
MHPOpPMaOHHO-00pa3oBatensHylo cpexy COI'Y,
[IpoexTop Epson EB-735Fi KoMIiekT mocTaBku (KperuieHne I MPOEeKTopa,
LIHYp NHUTaHus) — 1mr.,
Hoy16yk ITpomssomutens OO0 "AMCHUDIJITEXHO" — lwr.,
ITporpammuoe obecnieuenue: IIporpammuoe obeceuenune: Windows 7
Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema xomnbrotepHoit Bepctkun MikTex, Kasperksy Endpoint Security,
ITporpaMMHOe oOecieueH e IS peIakTHPOBaHUS XUMHUYeCKHX popmyi ISis Draw,
Cucrema Moucka TeKCTOBBIX 3aUMCTBOBaHUM «AHTUIaruar.BY 3y, [Iporpamma
it O9BM «bank BonpocoB 111 KoHTposs 3Hanui», VSDESK, Yenyru cBszu
(moctym k cetn uaTepHET), MOODLE, JInunbIif KaOWHET CTyACHTa/COTPYIHUKA,
KOII (momen Ha siunexce), Pyclapa, ViPNet
JlaboparopHoe obopynoBanue: : lllkad BeITsOKHOM ¢ ToBooM Bojb! [IIB HBK
900ITJIACT+ ¢ canTexHHKOU — 1mT., Y 4e0HO-T1a00paTOPHBINA KOMITIIEKC
"®dusznueckasa u koyuonaHas xumusa" — 1 wrr.
[Meus mydenpnas IKIIC-10 — 1 wt. Hedenomerp «HOM»-1 mr. Konmykromerp
«Okcnepr -002-6H» -lwmr. Jlaboparopusiii nonomep «M-510»-1 mr. pH-metp-
MuuuBoNbT™METp  «pH-150MU»-2 wmr. Pedpakromerp «UPD-454» - 1.
Memanka MarauTHas «[13-6110» ¢ mogorpeBom-2 mr. @oromerp 30M3 KOK-3-
01 - 1 mr. Mukpockon OwHOKyNsApHEIM "Mukmen-1"- 1 mT. AnHamuzatop,
«Dmroopat 02-2M» - 1 wt. bauns BonsHas nqeyxmectaas UT-4302E ULAB — 1 .
Crekrpodoromerp [19-5300BU — 1 mr. HarpeBarenpnas rumra ES-H3040 — 1
wt. Hentpudyra Tagler nHactonpHas naboparopHas meauuuHckas o TY — 1 mT.
Becso! ananutuueckue SHINKO HT 84RCE — 1 mit. Bech Texunueckue M-
ER — 3 mr. Cymmneaeiii mkad HIC-80-01-CITY — 1 mwr.

Poccuiickas ®deneparus,
362025, Pecmybnuka
Ceepnast Ocetnst —AnaHus,
ropoa Brangukaskas,

ynunia Barytuna,

oM 44-46, y4eOHBII KOPITYC
Ne 7,

ayn. Ne 114
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JlaGopaTopun: KOMIObIOTEPHbIE KJacchl JJisi MpOBedeHUSA
KOHTPOJISI M NPOMEKYTOYHON AaTTecTalMU, a TaKxKe
padoThI 00y4aAKOIIMXCS:

MPeTnoaBaTeNbCKUN CTOJ, CTYJ, CTOJIBI U CTYJbs Ui oOydaromuxcs, kadempa,
KJIacCHas JJOCKa.

O6opynoBanue: KommbloTepsl IIsi KOMITBIOTEPHOTO KllacCa B KOMIUIEKTE - C
MPOrpaMMHBIM OOecTiedeHneM, BBIXOJAOM B ceThb HTepHeT M JoCTymoMm B
3JIEKTPOHHYIO HH(pOpMaIMOHHO-00pa3oBareibHyo cpeny COI'Y; wucTOUHUKH
OecriepeboitHoro mutanus, Ippon, kommyrtaTtop s kimacca D-Link DGS-10240,
uHTepakTHBHAs nocka 78 (1702070/15112/11344/2+ npoekrop Beno MX503. ¢
MPOrpaMMHBIM OOECIiedeHHeM, BBIXOJAOM B ceTh MHTEepHeT M JOCTymmoM B
3JICKTPOHHYIO HH(OPMAIOHHO-00pa3oBaTelbayto cpexy COI'Y

IMporpammHoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTUpOBaHHS
Sunrav  WEB Class (Beccpounoe I10O); IlporpamMmmHoe obecreueHue st
penaktupoBanus xumudeckux Gpopmyd Isis Draw (beccpounoe I10); Koncynbrant
mmoc; Cucrema IIOMCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIDIarmar BY3y;
IMporpamma st D9BM «baHk BompocoB st KOHTpoIs 3HaHui; [apant; CisCo
Webex; meMoHCTpaIMOHHbIE M yUeOHO-HATIISIIHBIE TOCOOMS (BUICOMPE3ECHTALINS).

TeKyllero
CaMOCTOSITEJILHOH

Poccuiickas Oenepanus,
362025, Pecny6inka
Ceepnas Ocetust —AjaHus,
ropoJ BianukaBkas,

ynuna Barytuna, nom 44-46,
yueOHbIl Kopryc Ne 7, ayn.
Ne 604

BHﬁﬂHOTeKa, B TOM YMCJIe YUTAJbHBIH 3aJ1: CTOJBI U CTYJIbA U1 06y‘{aIOI_LlI/IXC}I,
KOMIIBIOTECPBI B KOMIUICKTE - C IIPOIrpaMMHbBIM 06ecnequHeM, BBIXOJAOM B CETb
HHTepHET M JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIbHYIO CpeIy
cory

IMporpammHuoe obecniedenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; KoncynsranT mmoc; I'apanr; Cisco Webex; MOODLE.
OBC "VuuBepcurerckas 6udanoreka ONLINE" https://biblioclub.ru

3BC «Koucynprant cryaenTta» http://www.studentlibrary.ru

3BC «Opaitt» www.biblio-online.ru

OnekrpoHHas 6ubIMoTeka nuccepranuu U apropedeparos PI'6(OB/] PI'b)

https://dvs.rsl.ru
OBC"Vuusepcurerckas 6uommoreka ONLINE" https://biblioclub.ru

OBC «Hayunas snextponHast oubnuoreka eLibrary.ru» http://elibrary.ru.

Poccuiickas Oenepanus,
362025, Pecny6nnka
Ceepnas Ocetust —AjaHus,
ropoj BrnanukaBkas,

ymuna lleperenu/BatyTuna,
aom 16/19, yueGHbIid KopIyc
Ne 6
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11. JInct oOHOBJIEHHS/AKTYAJINU3ALMHU

IIporpamma pa3pabotana B cooTBeTcTBHH ¢ [Ipukazom Munoopuayku Poccun ot 27.03.2018 N
219 "O06 yTBepxkaeHnu peaepanbHOro rocy JapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa BEICIIIETO
oOpa3oBanus - cnenmanurert 1o crenuansHoctr 33.05.01 dapmanus”

IIporpamma yTBepkaeHa B cooTBeTcTBHHE ¢ yTBepxkaeaneM OI1OI cnenmanurera mo
crierpanbHocTr 33.05.01 @apmanust (Pemenne Yuenoro cosera, mpotokoa Ne 10 ot 28.05.2019).

BHeceHbl U3MEHEHUS B COOTBETCTBUY C BCTyIIeHHEM B cuity [Ipukaza MunoOprayku Poccun «O

Mepax 1o peanusanuu Ykasa [Ipesunenta Poccuiickoit @eneparm ot 25 mapta 2020 1. Ne 206

«O06 o0bsBiieHnH B Poccutickoit denepariyin HepabOUMX THEH».

BHeceHbI U3MEHEHUsI B KaJIeHAapHbIe y4eOHbIe rpaduKku: npenoctaBieHbl KaHUKYIbI ¢ 25.03.2020 r. o
05.04.2020 r. 11 cpokH Hayaa MPOMEKYTOYHOH U UTOTOBOM TOCYJApCTBEHHON aTTECTAllUH CABHUHYTHI Ha 7
JTHEH.

BHeceHbI U3MEHEHUS B COOTBETCTBUU C MOPSIAKOM ITPOBEACHHSI TOCYAaPCTBEHHON HTOTOBOM
aTTecTaluy 10 00pa30BaTeILHBIM IPOrpaMMaM BBICIIETO 00pa30BaHUs IporpaMMaM - OakajaBpHarta,
porpaMMam Crie[HaiuTeTa i MPOTpaMMaM MariucTpaTypbl, yTBEPKACHHbBIH MprKka3oM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @eneparun ot 29.06.2015 N 636 (pen. ot 27.03.2020)

Pabouas mporpaMma akTyaM3upoBaHa B CBSA3M U3MEHEHUsIMH, BHOCUMBIMA B OITOIT

crieruanurera mo cruenuanbHOcTH 33.05.01 dapmarus, BBI3BaHHBIMH JTUHAMHAKOW HM3MEHEHUS
(bapMaleBTHYECKOrO pPbIHKA M KaJIpOBOro 3ampoca paboToaatesnell (peiieHne Y4YeHOro coBeTa
ITpotokoi 30.04.2020, mporokoi Ne 9).

BHeceHbl M3MEHEHHMsT B WIKaly OICHOYHBIX CPEICTB, aKTyalW3WpOBaHBl pabouyhe MporpamMMEI
JUCLUIUIMH B CBSI3M C U3MEHEHUSIMH HOPMAaTHBHBIX JOKYMEHTOB B chepe oOparieHus

JICKapCTBEHHBIX CPEJICTB.

10.09.2020 B cBsi3u ¢ peopranu3amuei GpaxyipTeTa, pealn3yoniero 00pa3oBaTenbHy0
nporpammy 33.05.01 dapmarus pabodast mporpamMma JUCIUIUIHHEI aKTyaTH3HpOBaHa.

PaGouas mporpaMMa akTyaJIM3UpOBaHa B CBA3M M3MEHEHUsIMH, BHOCUMBIMU B OITOIT

cneunansHocT 33.05.01 dapmarust, BHI3BaHHBIME IWHAMUKON H3MEHEHHsI (papMalleBTHIECKOTO PHIHKA U
KaZpoBOTo 3arpoca padoTonareineil. Perenne 00 yTBepxkIeHUN yueOHOTO I1aHa Y YeHOTO COBETa OT
29.04.2021, mpotokous Ne 11.

Pabouas mporpamma akryanusupoBana ¢ 01.01.2021 B cBs13u n3MeHeHUSAMH, BHOCUMBIME B PI'OC
[pukazom Muno6puayku Poccun ot 08.02.2021 N 84 "O BHeceHuM U3MEHEHHH B (peepanbHbIe
rocyAapCTBeHHBIE 00pa30BaTeIbHBIE CTAHJAPTHI BBICIIIETO 00Pa30BAHMS - CIICIIHATIUTET 110
crieruanbHOCTIM" (3apeructpupoBano B Munrocte Poccun 12.03.2021 N 62736) u o6HOBIICHUEM
yuebnoro wrana u OIIOII cnenmansHOCTH «DapMarusy» Pemenne Y4ueHoro coBera ot

29.04.2021, npotoxos Ne 11.

U3meHeHus1, BHECEHHBIE B IPOrpaMMy 00CYKAEHBI U 0J00pEHBI 3acefaHueM Kadeapbl papMaruy,
npotokoi Ne 7 ot 30.04.2021 u 3acemannem CoBeTa MEIUIIMHCKOTO (haKyIbTeTa, IPOTOKOI Ne 9 ot
30.04.2021.

Pabouas mporpamma akTyanu3upoBaHa B cooTBeTcTBUU ¢ [Iprka3zoM MUHHCTEPCTBA HAYKH U BBICIIIETO
obpazoBanms Poccuiickoit @enepammm ot 26.11.2020 Ne 1456 «O BHEeceHUN W3MEHEHUH

B (heiepanbHbIe FOCY IapCTBEHHBIC 00Pa30BaTEIbHbIC CTAHIAPTHI BHICIIIETO 00Pa30BAHUSY.
(3apeructpupoan 27.05.2021 Ne 63650). MI3MeHeHuMs, BHECCHHBIC B TIPOrpaMMy 00CYKICHBI U 000pEHbBI
3acenanueM kadeapsl papmanuu, npotokoi Ne 8 ot 01.06.2021 u 3acenanuem CoBeTa METUITTHCKOTO
(hakynprera, mpotokon Ne 11 or 01.06.2021.

10

Pabouast mporpamMma akTyann3upoBaHa B CBsI3U U3MeHeHus MU, BHocuMbIiME B OTTOII crienmansHOCTH
33.05.01 ®dapmariusi, BRI3BAaHHBIME JTUHAMHUKOW U3MEHEHHS (DapMarieBTUIECKOro PhIHKA U KaJIPOBOTO 3ampoca
paboTtonareneii. Pemenne 00 yTBepkaeHnN yaeOHOTO TuTaHa YdeHoro coBera ot 31.05.2022, mpotokoi Ne
13. O6HOBIIeHHSs pabovel TporpaMMBbl 00CYKICHBI U YTBEPKICHBI Ha 3aceqaHnu Kadeapbl Oprannyeckoit
XuMuUH, oT 8 anpens 2022 ., mpotokon Ne 8, 0100peHbI Ha 3aceJaHuU COBETa MEJUIUHCKOTO (aKyIbTeTa OT
23 mast 2022 r., npoTokoi Ne 9.

11

IPaGouas mporpaMMa akTyann3upoBaHa B CBsI3U m3MeHeHussMHU, BHOCUMBIME B OITOII criermansHoCTH
33.05.01 ®dapmarnus, BRI3BAaHHBIME THHAMHUKONW U3MEHEHHS (apMarieBTHIECKOTO PhIHKA M KaIpOBOTO 3armpoca
paboTonareneii. Perenne 00 yTBepkaeHUH yueOHOTO T1aHa YueHoro coera ot 27.04.2023, npoTtokon Ne 9
OOHOBICHUS paboueli mporpaMMbl 00CYKIIEHBI U YTBEPKICHBI Ha 3aceqannu kadeapor Opranndeckoi
xuMUH, OoT 14 ampens 2022 r., mpoTokoia Ne 8, 000peHBI Ha 3aceJaHUU COBETa METUITHHCKOTO (DaKyJIbTeTa OT
21 ampenst 2023 r., mpotoxon Ne 8.
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