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PABOYAS ITPOI'PAMMA TUCIUAITINHBI
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[Iporpamma cocTtaBieHa B COOTBETCTBHUH ¢ DenepanbHbIM TOCYAAPCTBEHHBIM
00pa3oBaTENbHBIM CTaHAApPTOM MO HampaieHuto 19.03.02 Ilpooykmer numanus u3
paAcmumenbHo20 Cbipbsl, YTBEPKIACHHBIM MpUKa3oM MMHHCTEPCTBA HAyKU U BBICHIETO
oOpaszoBanus Poccuiickoit @eaeparuu ot 17 aBrycra 2020 1., Ne 1041, yueOHBIM MI1aHOM
NOATOTOBKM OakanaBpoB mno HampapiaeHuto 19.03.02 - [lpodykmwur numanus u3
pacmumenvHozo cuipvsi, IIpogunv « Texronozus npooyKmos numanus U3 pacmumenbHo20

coipbsy, yTBEpkAEHHBIM YueHbiM coBeToM PI'BOY BO «COI'Y» (mporokon Ne 7 ot

25.04.2023 r.).

CocraBuTtens: K.X.H., goueHT Heenora O.B.

PaGouass mporpamma  oOcyxiaeHa Ha 3acegaHud  Kadeapelodmet u
HEOPTraHWYECKON XUMHH

(mpotokoi oT «29» mapra 2023 1. Ne 9/22-23).

3aB. kadeapoit .. Cumeonnaun

Onobpena copeToM hakyabTeTa XUMUHU, OMOJIOTUU U OMOTEXHOJOT U

(mpotokou oT «21» ampenst 2023 r. Ne 8/22-23)

IIpencenarens coBera akyabTeTa % ®.A. AraeBa
) By

5

Pabouas npoecpamma oucyuniunvl npuHAmMa 6 cocmage OCHOBHOU NPOPeCcCUOHATILHOU

00pazoeamenvHol  NpocpamMmsl  peuieHuem  yueHozo coeema Ilpomoxon Ne 7

om 25.04.2023 2.



1. CtpykTrypa u 001Iasi TPYA0EMKOCTb N CIUIINHbBI

Ounas ¢hopma 00yueHus

3aounHas hopma oOydeHHs

Kypc 1-2 -
Cemectp 2,3 -
Jlexmun 16,36 -
[IpakTueckue (CEMUHAPCKUE) 3aHATUS - -
JlaGoparopHbie 3aHATHS 34,36 -
Koncynbranun - -
HToro ayaiuTOpHBIX 3aHATHI 50,72 -
CamocrosiTenpHas padbora 22,36 -
Kypcosast paborta - -
dopma KOHTPOJIS

9K3aMeH 36 -
3a4eT + -
OO1m1ee KOJIMYECTBO YacOB 216 -

OO0miast TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 6 3aueTHBIX enuHull (216 yacoB).

2. HeJ’lH H 3a/1a41 OCBOCHUSA NUCHHUILINHDBI

OcHOBHOIl 1eJbI0 00pa3oBaHMs MO AMCUMILUIMHE «Du3uyeckas W KOJUIOUIHAS XUMHS» B

COOTBCTCTBHUHU C HpO(I)CCCI/IOHaJ'IBHBIM CTaHIapTOM.

22.003 Ipodeccuonanbublii crangapt «CnenuanicT MO TEXHOJIOTWU NMPOIYKTOB NMUTAHHS U3
PACTHTEIBHOTO CHIPBs», YTBEPKICHHBIH NMPHUKa3oM MHUHHCTEPCTBA TPYyJla U COLUAIBHON 3aIUThI
Poccuiickoit ®enepaunn ot 28 oktadpst 2019 r. Ne 694n (3apeructpupoBaH MUHUCTEPCTBOM

roctuimu Poccniickoit ®@enepannn 1 nronst 2020 r., perucrpanronssiid Ne 58531)

SABJISIETCS .

1. q)OpMI/IpOBaHI/Ie Y CTyAC€HTAa YCTKOTO IPCEACTABJIICHUA O (I)YH,I[aMeHTaHBHLIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIIBHBIX OCHOBAaXx (1)H31/I‘-ICCKOI\/'I u KOJ'IJ'IOI/II[HOI\/'I XUMHUU W HUX TMPUIIOKCHUHU B

MMPOU3BOJACTBC U TCXHOJIOTUH TPOAYKTOB IMUTAHUS.

2. BripaboTka y cTyzneHTa HHTEepeca K HCCIIe0BATENbCKON AEATEIbHOCTH U aKTUBHOTO TTPHMEHEHHUSI

MOJIYUYCHHBIX 3HAHUM IIpU BBITOJHCHHUHU KYPCOBBIX U BBIITYCKHBIX KBaHH(bHKaHHOHHLIX pa60T.

['maBHOM 3amaveil quctUIIUHB «Du3nueckas U KOJUIOMIHAS XUMH sBIseTcs (OpMUPOBaAHHE
TBOPYECKH PabOTAOMIMX OaKallaBpOB C Pa3BUTHIM HAYYHBIM MBIIIJIECHUEM, 00JIaal0MIUX HEOOXOAMMBIM
3amacoM 3HaHUW B o0jacT (U3NYECKOM U KOJUIOMJHOM XHMHH,
TEOPETHYECKUE 3HAHUS TIPU PEIICHUH MPAKTUYSCKUX 3aj]1ad, MPOSBIISISA MPU dTOM CaMOCTOSATEIHLHOCTh U

HHUIUATUBY.

OnHOM M3 BaXXHBIX 337a4 IIPU W3YyYEHUH JAHHOTO Kypca SBJISIETCS OBJIAJICHUE KOJIMYECTBEHHBIMU
METOAAaMH, KOTOPBIE€ IO3BOJIAT IPOTHO3UPOBATH U ONMCATH MPOTEKAHUE XUMUYECKHUX IIPEBPAICHUM B
Pa3INYHBIX YCIOBUAX, B TOM YHCIIE B TEXHOJIOTMYECKHUX MTPOIEccax MPOU3BOCTBA IPOIYKTOB MUTAHMUS.

Hpyroii BaxxHOW 3amauell u3ydeHHs Kypca (U3MUECKOW W KOJJIOWIHOH XHUMHUH SIBISETCS
olpejieNieHue TPaHUI] MPUMEHUMOCTH METOJIOB TEPMOAMHAMMKHU K Pa3IMYHbIM (U3NKO-XUMHUYECKUM

nmponeccam.

33}13‘-[]1 AUCHUITIMHbBI

CIIOCOOHBIX HCIOJIb30BAThH



bonpmoil pasgen mporpaMmsl CBS3aH C IIUPOKUM IIPUMEHEHHMEM 3HAHMM IIO0 PacTBOpam,
HEOOXOIUMBIX CHEMATUCTY-TEXHOJIOTY MUILEBHIX TPOU3BOJICTB.

BaxHoll 3amaueii Kypca SBISETCS H3YYEHHE KOJUIOMIHO-XMMHYECKUX 3aKOHOMEPHOCTEH,
MPOSIBJISIOIIMXCSA B PA3JIMYHBIX OTPACIAX MMUIIEBOM MPOMBIIIIEHHOCTH, T.K. TEXHOJOTHS OTIEIbHBIX
IIPOU3BO/ICTB B 3HAYUTEIILHON CTEIIEHU SIBJIACTCA TEXHOJIIOITMEN NUCIIEPCHBIX CUCTEM.

3. Mecrto qucuunimubl B cTpykrype OIIOII 6akanaBpuara

b1.0.06.04. O6s3arenbHas yacTh OJioka 1.

Huctumimaa «®Pusnueckass W KOJUIOWAHAS XUMUS» OTHOCUTCS K Y4YEOHBIM AWCIMILTUHAM
oOsi3aTenbHONM YacTh Oyoka 1 OCHOBHOM mpodecCHOHaIbHOM 00pa3oBaTeNbHON MpOrpaMMbl (gaee
OIIOIT) nanpaBneHuss moAroToBKU «IIpoOAYKTHI MUTAaHUS U3 PACTHTEILHOTO CHIPHS», KBATU(UKAIMSI —
Oakamasp.

W3ydyeHne IUCHMIUIMHBI Oa3upyeTcs Ha aKTyallu3alud MEXKIUCIUIUTMHAPHBIX 3HAHUH TIO0
CIIeYIOIUM aucuuIuinHaM: «OCHOBBI OOIIe U HeopraHuuecKon xumuny, «dusuka», «1HpopmaTukay,
«Opranuyeckasi XuMHsI».

TpeboBanusi K «BXOAHBIM» 3HAHUSM, YMEHHUSM U TOTOBHOCTSM OOYYaromlerocsi mpu OCBOCHHUU
TUCTUIUTAHBI «DHU3udeckast U KOJUTOWTHAS XUMHS:

3HaTh:

1) oCHOBHBIE TIOHATHS MaTEMAaTHKH, METOJIbI PEIICHHS 3314, METO/IbI COOpa, aHaIM3a U 00padOTKU
nHpopManuu;

2) OCHOBBI XHUMHUCCKOW HAyKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, XHMHYECKUX
MpPEeBpalIeHU HEOPraHWYeCKMX M OPraHMYeCKUX BEIIECTB, KaK OCHOBBI MHOTHX SIBIICHUH XHBOWU U
HEXUBOW MIPUPOIBI; MPEICTABICHUN O MAaTEPUATILHOM €UHCTBE MUPA,;

3) OCHOBHBIE MTOHATHS U 3aKOHBI XUMUU;

4) knaccu(pUKAIUIO U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX COCAMHEHH, TPOrHO3UPOBATh
BO3MO>XHOCTh OCYILIECTBJICHHS XUMUYECKUX PEaKINil, 00BACHATH 3aKOHOMEPHOCTH UX MPOTEKAHMS,;

5) ocHOBHBIC (HU3UKO-XUMHUECKUE 3aKOHOMEPHOCTH MPOTCKAHMSI XMMUYCCKHUX TTPOIIECCOB;

6) OCHOBBI XUMHUH PACTBOPOB;

7) OCHOBHBIE MOHATUS U TEOPETUUECKHE OCHOBBI OPTraHUYECKON XUMHH;

8) 0COOCHHOCTH CTPOEHHMS M PEaKIIMOHHOW CIHOCOOHOCTH OCHOBHBIX KJIACCOB OpPTaHHYECKUX
COCITUHCHHIA,

9) Hay4HbIE OCHOBBI KJIaCCH(PHUKAIIUH, HOMEHKIATYPBI M H30MEPUHU OPTaHUYECKUX COCTUHEHHIA;

10) mpaBuiia XpaHEHUS XUMHYECKHX PEAKTUBOB, MpaBuia 0e30macHON padOThl ¢ XUMHUYECKHUMHU
BEIIECTBAMH.

Ymern:

1) camMoCTOSITENbHO ONpPENENITh LIETH CBOEro OOydeHHUs, CTaBUTh U (POPMYIHpOBaTh IJs cels
HOBBIC 3aJjaud B y4yeOe W TO3HABaTEeNbHOM [EeATENbHOCTH, pPa3BUBAThb MOTHUBBI M HHTEPECHl CBOEH
IM03HABATEILHOM JESITCIIFHOCTH,

2) caMOCTOATEIHHO MaTeMaTUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHO-HAYUYHBIE 3a7a4H, TPOBOAUTH
CTpOru€ MaT€MaTU4CCKHE paccy;le;eHI/m;

3) ycTaHaBIMBAaTh CBSI3M MEXKIY pEATbHO HaONI0JaeMbIMH XHMHUYECKUMHU SBICHUSMHU U
mponeccaMm, MHNpoOUCXOAAINIUMHA B MHUKPOMUPE, 00BACHITH IMIPHUYUHBI MHOFOO6paSI/I$I BCUICCTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa U CTPOCHMsI, a TaKKe 3aBUCHMOCTh MPHUMEHEHHUS BEIIECTB OT UX
CBOICTB;

4) caMOCTOSITEJIHO TUIAHUPOBATh U MPOBOJIUTH XUMUYECKUN IKCIICPUMEHT C COOTFOICHUEM TTPaBUIT
TEXHUKH 0€30MacHOi paboTHI C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYTOBAHUEM; HCCIIEIOBATh CBOWCTBA
HEOPTaHMYECKUX U OPTaHMUYECKHUX BEUIECTB, AHATTU3UPOBATH PE3YNIbTAThI MPOBEACHHBIX OIBITOB U JIeTaTh
AOCTOBEPHBIC BEIBOJIBI,

5) wucnonp3oBaTh WHMOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, AaKTUBHO TMOJIb30BAThCS



CIPaBOYHBIMHU MaTepUaNIaMu M y4eOHOI TUTEepaTypoil o XMMHH.

Baagern:

1) ©Oa3oBbIMH 3HaHUSIMH B 00JacTd (yHIAMEHTAJIBHBIX pa3JelioB MaTeMaTHKH B o00ObeMe,
HEOOXOAUMOM JIJIsl BJIQJICHHS MaTeMaTHYCCKHMM alllliapaToM aHald3a JaHHBIX H I 00paboTKH
I/IH(bopMauI/H/I o yqeGHblM JUCILUAILIMHAM HAIIPaBJIEHUS ITIOAIOTOBKHA

2) OCHOBaMHM XHMHUYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO OIICHUBATH
KU3HEHHBIC CHUTYAIlMU, CBS3aHHBIC C XUMHEH, HaBBIKAMH OE€30MAcCHOTO OOpaIleHUs C BEIICCTBAMH,
HCMOJIb3YEMbIMU B TMOBCEIHEBHOM KU3HU; YMEHHEM AaHaJW3UPOBaTh U IUIAHUPOBATH ASKOJOTMYECKU
0e30MacHoe MOBECHKE B LIEISIX COXPAHCHHSI 3/I0POBbS U OKPY)KAIOIIIEH CPEIbI;

3) mpeACTaBICHUSAMH O 3HAYCHUH XHMHUYECKOW HAYKH B PEIICHUU COBPEMEHHBIX IKOJIOTHYECKUX
HpO6HeM, B TOM 4HHUCJIC B HpeHOTBpaH_[eHI/II/I TCXHOI'CHHBIX U DKOJIOTHUYCCKUX KaTaCTpO(i);

4) nepBOHAYAIbHBIMH CHCTEMATU3UPOBAHHBIMU MIPEACTABJICHUSAMU O BEIIECTBAX, MX IMPEBPAIICHUSIX
148 HpaKTI/I‘-IeCKOM HpI/IMCHeHI/II/I, HOHSITI/IfIHBIM armapaTOM 1 CUMBOJJIMYCCKUM A3BIKOM XHUMMHU,

5) HaBBIKAMH pabOTHI C Pa3TUIHBIMH HCTOYHUKAMH HH(POPMAIIHH.

I[I/ICI_II/IHJ'II/IHB. SABJIACTCA HpC,HHleCTBYIOIlIeﬁ AJI U3YUYCHUS CIICAYIOIUX AUCHUILIINH: «BI/IOXI/IMI/IH»,
«Temno- u XJIaAOTCXHHUKA», ((HpOIICCCBI " alfIaparhbl MMIICBBIX IMIPOU3BOACTB», «BBG[[GHI/IG B TCXHOJIOI'IO
MMPOAYKTOB IMUTAHUS, «DU3NKO-XUMHYECKHIE OCHOBEI U O6IJ_[I/IC IIPUHIIUIIBI nepepa60TKH PACTUTCIIBHOT'O
CBIPbS», «HI/IIIIGBaSI XUMUS».

W3ydyenue naHHOW y4eOHOW [UCHUIUIMHBI SBISIETCS TOATOTOBKOW CTyleHTa K Oynyen
pohecCHOHATEHOM JIEATEIILHOCTH — TEXHOJIOTUYECKOW W HAyYHO-HUCCIICIOBATEIIbCKOM.

[Tpu ocBOCHHMHM JaHHOW AMCIIUIUIMHBI O0YYAIOIIUICS CMOXET IPOJAEMOHCTPUPOBATEH (YACTHYHO)
cnenyromue 0000menHbie TpyaoBbie pynknun (OT®) u tpynossie pynkuuu (TP):

Kon n nanmenoBanue O06001IeHHBIC TPYIOBBIE (YYHKITHH TpynoBeie QyHKITUN

npo¢ecCHOHATBEHOTO
cTaHnapra Kon HaumenoBanue HaumenoBanue Kon

22.003 A | Benenue Brinonnenue A/03.4
[TpodeccuonanbHbIM TEXHOJIOTHYECKOTO TEXHOJIOTHYECKUX
crangapt «Creuuanuct 1o rpouecca IPOU3BOJCTBA | ONEPALUI ITPOU3BOICTBA
TEXHOJIOTHH MPOAYKTOB MPOAYKTOB TMHUTaHUsI u3 | xjeba, XxJ1e000yI0UHBIX,
MUTaHUS U3 PACTUTEIBHOTO PACTUTENBHOTO CHIPbS HA | MAKaPOHHBIX U
CBIPbS, YTBEPKICHHBII ABTOMAaTU3UPOBAHHBIX KOHAUTEPCKHUX U3IECITUI B
npukasom  MuHuKcCTEpCTBa TEXHOJIOTUYECKUX COOTBETCTBUHU C
Tpyaa H® COLUATBHOM JIMHUSX TEXHOJOTHYECKUMH
3aIUTHI Poccuiickoi UHCTPYKIUAMU
®enepanun oT 28 OKTIOps
2019 T. Ne 694u Brinosninenue A/05.4
(3apeructpupoBaH TEXHOJOTHYECKUX

MUHUCTEPCTBOM  FOCTHLIMH
Poccuiickoit @enepannn |

onepauuii Mpou3BOACTBA
coJI0/1a, MPOAYKIIUHI

UIOHS 2020 r., OpOIMIIBHBIX IPOU3BOICTB
PEruCTpaOHHBIN Ne Y BUHOJEIUA,
58531) 0€3aJIKOTOJILHBIX HAITUTKOB

B COOTBETCTBHH C
TEXHOJIOTMYECKUMU
WHCTPYKLIUSAMU




B | JJaGoparopHsIii
KOHTPOJIb KauecTBa U
0€301aCHOCTH CBIPbS,
noyrypabpuKkaToB u
TOTOBOH MPOIYKIINU B
nporecce Mpou3BOJICTBA
MPOAYKTOB MTUTAHUS U3
PACTUTCIILHOTO ChIPbs

[TpoBeneHune B/01.4
OpTraHU3aIOHHO-
TEXHHYECKHUX MEPONPHUATHI
IUISL 00ecrieueHUst
71a00paTOPHOTO KOHTPOJIS
KadyecTBa M 0€30I1aCHOCTH
CBIpbS, 1OTy(HadbpruKaToOB U
FOTOBOM MPOAYKIIMU B
IPOIECCe MPOU3BOJICTBA
MPOYKTOB MTUTAHUS U3

PACTUTCIILHOTO ChIPbs

[IpoBenenue naboparopusix | B/02.4
UCCIICIOBAaHHU KayeCcTBa U
0€30IaCHOCTH CBIPbS,
nosry(haOpuKaToB U TOTOBOM
MPOAYKIIUH B IIPOLECCEe
IIPOM3BOJICTBA MPOIYKTOB
NUTAHUS U3 PACTUTEIBHOTO

CBIPBSI

4. TpeOoBaHusl K pe3yJbTaTaM O0CBOEHHS U CHUIIITUHbBI

N3yuenue mucuurnuabel «Pusndeckass U KOJUIOWIHAS XUMHUS» Mpearnojaraet (GopMHUpPOBaHUE Y

CTYACHTA CJICAYIOIIUX KOMHGTCHHI/Iﬁ U UHIAUKATOPOB UX NOCTUIKCHMUA:

Oomenpodeccuonanbubie komnerenuuu (OIIK):

Kon u nanmenopanme
npo¢ecCHOHAILHOM KOMIIeTeHIHH

Kon 1 HauMeHoBaHMe HHAMKATOPA
JAOCTHKeHUs! PodecCHOHAILHOM
KOMIICTCHIHH

Tun 3aga4 npogecCHOHAIBHON AeATeILHOCTH: HAYYHO-UCCIeI0BATEIbCKUNA U

OIIK-2. CrocobeH TNPUMEHATh
OCHOBHBIE€ 3aKOHBl M  METOMbI
HCCIIEA0BAHUIN €CTECTBEHHBIX HAyK
s pereHus 3a1a4
npo¢eCCUOHATBHON IEATETbHOCTH

TEXHOJIOTH4eCKHl

OIIK-2.1.Vcrionb3yet u [IPUMEHSET COBpPEMEHHBIE
TEOPETUUECKUE IPEACTABICHUS XUMHUYECKOM HAyKu H
€CTECTBEHHOHAYYHbIE 3HaHUSA npu MIPOBEIACHUU

UCCIIeIOBAaHUM U pelIeHnH NpodecCHoHaNbHBIX 3a/1a4;
OIIK-2.2. AHanm3upyeT W WHTEPIPETHPYET pPe3yJIbTaThl
XMMHMUYECKOTO JKCIIEPUMEHTa Ha OCHOBE COBPEMEHHBIX
TEOPETUYECKUX TIPEICTABICHUA XUMUYECKON HAYKH;
OIIK-2.3.0cymecTBiser pacyersl, aHAIU3UPYET
MIOJyYEHHBbIE PpEe3yJIbTaThl U COCTaBIISIET 3aK/IIOUEHHE 110
IIPOBEJICHHBIM aHAJIN3aM, UCIIBITAHUSAM U UCCIIEOBAHUSM,
CUCTEMAaTU3UPYET Pe3yJbTaThl HAYYHBIX UCCIIEJOBAHMIH;
OIIK-2.4. Bnaneetr cOBpeMEHHBIMH METOJJaMH MCCIIEIOBAHUS
€CTECTBEHHbIX HayK JJIi pelleHus 3agady B 00JacTu
o0ecrieyeHnsT TEXHOJOTMYECKOro Tpoliecca IMPOU3BOICTBA
MIPOJYKTOB MTUTAHUSI.




CryaeHT 10MKeH:
3HaTh:

1. llenu u 3amaun GpuU3NYECKOi U KOJJIOUIHON XUMHUH, ITyTH U criocoObl ux pemenus (OITK-2).

Ponb 1 3HaueHne MeTo10B GU3HUECKOI U KOJUIOMIHON XUMHUU B IPAKTHUECKOM 1eATeIbHOCTH

CIIeIMAIMCTa-TEXHOIOTa MUIIEBBIX por3BoAcTB (OITK-2).

OCHOBHBIE pa3/IeIibl, MOHATHSA ¥ METOABI (U3NUECKOi 1 KoywtouaHoi xumun (OITK-2).

OCHOBBI XMMUYECKO TepMoanHaMuku u Tepmoxumun (OI1K-2).

Xumuueckoe u ¢azoboe paHoBecue (OITK-2).

TepmoauHaMuveckrue CBOWCTBA paCTBOPOB HEANEKTPOIUTOB M OCOOCHHOCTH PAaCTBOPOB

anektposiutos (OITK-2).

7. Dnektpoanbie mporecchl (OITK-2).

8. OcHoBbl xumuueckoi kuneTuku (OITK-2).

9. OCHOBBI COBPEMEHHOI'0 YUCHHUs O AUCIIepCHOM coctostnuu BetecTa (OITK-2).

10. SIBnenus Ha rpanunax pasaena ¢as3(OIIK-2).

11. [Tytu 1 ycnoBHs BOSHUKHOBEHUS AUCIIEPCHBIX CUCTEM, HX 0COOBIE MOJIEKYIISIPHO-KMHETHIECKHE,
ONITHYECKHE U deKTpruueckue croiicta (OITK-2).

12. YcToitunBOCTh U pa3pylIeHUe TUCTIEPCHBIX CUCTEM, Pa3BUTHE B HUX IPOCTPAHCTBEHHBIX
CTPYKTYpP CO CBOCOOPAa3HBIMU PEOJIOTHUYECKUMH CBOMCTBaMHU, YIpaBIeHHE CBOWCTBAMU
aucnepcubix cucteM (OITK-2).

no

o oA W

YMeTh:

1. CamocTtosTensHO paboTaTh ¢ y4eOHOM U CIIPABOYHOM JIUTEPATypOil 1o pusnueckor u
koyutonHO# xumun (OI1K-2).

2. PaccuuThIBaTh OCHOBHBIC SHEPIETHUCCKUE XaPAKTEPUCTHKH (PU3HKO-XMMUYECKUX MPOIIECCOB,

paznuunbie Gu3uko-xumudeckue Benudunbl (OI1K-2).

[Tonb30BaThest pU3HUECKUM M XUMHUUECKHM obopynoBanuem (OITK-2).

4. TIporHO3upOBaTh Pe3yNbTaThl (PU3NKO-XMMHUYECKHX MPOIECCOB, MPOTEKAONINX B PA3IMIHBIX

CHCTEMax, OIUpasch Ha TeopeTnueckue nmonoxenus (OITK-2).

Hay4no o6ocHOBBIBaTh Habmtonaemble siBienus (OITK-2).

6. [Ipou3BOIUTH PU3UKO-XUMUIECKUE U3MEPEHHSI, XapaKTePU3YIOIINE T€ MM HHBIE CBOMCTBA

pactBopoB, cMecel u Apyrux o0obvekToB (OITK-2).

[pencraBisTh JaHHBIC SKCIIEPUMEHTAIBHBIX HCCIIeIoBaHNH B BUjie rpaduko U tadmui (OI1K-2).

8. Ilpou3BoauTh HAOIIOACHUS 32 MPOTEKAHUEM XHMHUYECKUX PEaKIUil U JefiaTh 000CHOBaHHBIE
Bo1BOIbI (OITK-2).

9. IlpencTaBiATh pe3ybTaThl IKCIIEPIMEHTOB U HAOIIOIEHUH B BUJIE 3aKOHYEHHOTO MTPOTOKOJIA
uccienosanus (OITK-2).
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Baagern:

1. HaBblkamMu caMoOCTOSATENbHON paboThl C y4yeOHOW, HayyHOH M CIIPaBOYHOM JMTEpaTypol; BECTH
MIOMCK | JieaTh 00o0matomnue BeiBos! (OITK-2).

2. HaBpikamu Oe3omacHOM paboOThl B XMMHUYECKOH nabopaTopuu W yMeHHMS oOpamarbcs ¢
XUMHAYECKOH TOCYIOW, peakTHBamMH, paboTaTh C Ta30BBIMH TOpPEIKAMH M JJIEKTPUYCCKHUMU
npubopamu (OI1K-2).

3. OCHOBHBIMHU TIpMEMaMH U TEXHUKOHW BBITOJHEHHS YKCIIEPUMEHTOB, UMETh HABBIKH PAaOOTHI C
(bHU3MKO-XUMHYECKUMU ITprbopamu u ycraHoBkamu (OITK-2).

OOmuM cpeicTBOM KOHTPOJS SBISETCS BBEJIEHHAs B YHUBEpPCUTETe OalIbHO-PEUTHHIOBas
crcTeMa OIIEHKH YCIIEeBaeMOCTH CTY/IEHTOB CIIELMANINUTETa U HallpaBJIeHUH OakaiaBpuara.



IIpu npoBeneHMM Y4eOHBIX 3aHATHI oOOecleYMBAETCs pa3BUTHE Yy OOYYaIOLIMXCS HAaBBIKOB
KOMaHJHOW PabOThl, MEXIMYHOCTHOH KOMMYHMKALIUU, MPUHATUS PEUICHUH, JTUACPCKUX KadecTB. Jlms
9TOr0 HCIIOJIB3YETCSl IPOBEICHUE WHTEPAKTUBHBIX JICKLUH, TPYIIIOBBIX AMCKYCCUH, POJIEBBIX WID, a
TaK)K€ MaTepHallbl Ha OCHOBE pe3yJbTaTOB HAYYHBIX MCCIECIOBAHUM, B TOM YHUCIE C Y4ETOM
pPETMOHANBHBIX OCOOEHHOCTEH MNpOo(ecCHOHAIBHOW JEesATEIbHOCTH BBITYCKHUKOB M IOTpeOHOCTEH
paboToaTenei.



5. Couepma}me H yqeGHO-MeTOHI/I‘leCKaH KapTa THCIHUIIIMHBI

Howmep HaumeHnoBanue TeM (BOIIpocoB), CaMocrosTenbHas paboTa CTYA€HTOB dopma KonuuecTBo
HeJenu M3y4aeMbIX 10 JaHHOU KOHTPOJIS OaioB Jluteparypa
JICIUATLTHHC. 120 Conepxanue Yackel min max
1-2 2 cemecTp 4 | OcHOBHBIE TEPMOJUHAMHIECKHUE 3 Koncnexkr, 0 5 [1]- [6],
OUBNYECKAS XUMMUS HOHATUSI W ONpPEACNICHHS: CHCTEMA, YCTHBIH o1poc, [13]- [14]
mapaMeTphl,  MPOIecChl,  (QyHKINH TIpoBepKa 1/3,
OCHOBBI XUMHAYECKOM cocrosHus. Temmora W pabora. odopmIteHne
TEPMOJIUHAMUKH. HyneBoe Hawyago TepMOIUHAMUKH. JTabopaTtopHOH
TEPMOXUMMUSL. VYpaBHenus CcocTosHMA. BHyTpeHH:A PaboTHI
SHeprus cucteMsl. DHTanbnus. [lepBoe
JIa6. paGora Nel. Kanopumerpus. HagaJI0 TEPMOJUHAMUKH.
OrnpeseNieHne TeMoThI TemmoeMKkoCTh CHUCTEMBL.
PAaCTBOPEHHS U TETLIOTHI Tepmoxumusi. TepMoxumuueckue
THAPATOOGPA30BAHHS COJICH. ypaBHeHud. 3akoH ['ecca u ciencTBus
n3 Hero. CTaHIapTHOE COCTOSHUE
BemecTBa. CTaHOapTHHIC SHTAJBIUH
00pa3oBaHUAM CTOpaHMS  BEIICCTB.
Pacuer TETUTOBBIX 3¢ dexToB
XAMHYECKHX peakuuil. 3aBHCHMOCTb
TEIUIOBBIX APPEKTOB OT TEMIIEPATYPHI.
3-4 SHTPOIINS. BTOPOE U 4 | Bropoe Hayamo  TepMOJHHAMUKH. 3 Koncrmexr, 0 5 [1]- [6],
TPETBE HAYAJIA OHTponus, €€  OlpejielieHHe | YCTHBIH OIpoc, [13]- [14]
TEPMOJIUHAMUKU. CBOWCTBA. OHTponus u MpoBEpKa 11/3,
SHEPI'NSI TUBBCA N TEPMOJUHAMUYECKAs BEPOSITHOCTh pelieHue 3a1a4
SHEPT'US I'EJIBMI'OJIBIIA cuctembl.  ®opmyna  bonblMana. 10 TEPMOXUMUU
Pacuer osHTpomuum 1npu pas3IMUHBIX
Pacuer TemnoBbIx 3¢ dexToB nporeccax. [pouecce B

XMMHUUYECKHUX PEAKIUH 110 3aKOHY
I'ecca u ero caencrBusiM. Pacuet
TEPMOJMHAMUYECKUX (QYHKINH
COCTOSIHUSL CUCTEMBI.

HEHM30JIMPOBAHHBIX CHUCTEMAx: SHEPTHsl
I'u66ca m sHeprus [empMmronbna kak

XapaKTepUCTUIECKHE GyHKIMH
cucrembl. Kpurepuil paBHOBECHBIX U
CaMOMNPOM3BOIBbHBIX MPOLIECCOB.
Pacuer wm3meHenmii sHepruu ['nbbca
pH MIPOTEKaHUN Pa3IMIHBIX
MIPOLIECCOB. Tpetbe HayaJjio

TEPMOJNHAMUKH, €r0 (YOPMYTHPOBKH.




5-6 XNMNUYECKOE XUMUYeCKUH TMOTEHIMAN Kak (akTop Koncnexkr, 5 [1]- [6],
PABHOBECHE. HHTCHCUBHOCTH  (DH3MKO-XUMHUIECKHX YCTHBIH ompoc, [13]- [14]
KOHCTAHTBI Epouecco& XVMHYECKOe pPaBHOBECHE. IpoBeEpKa 1/3,
OHCTaHTBI paBHOBECHSL. 3akoH odopmiienne
PABHOBECHSI. JgeictByromux — Macc.  KoHCTaHTHI nabopaTopHOU
CMELIEHHUE PABHOBECHS. C YYETOM  PEalbHBIX pabGoTEL.
PABHOBECUSA YCIIOBUIL. OYruTUBHOCTD u Pacuers! o
AKTHBHOCTbD. TEepMOANHAMUK
JIao. paﬁoTa Ne2. Xumuueckoe CMemeHHe paBHOBECHS: MPUHLMII ©
pasHoBecue. Biusnue Jlelllatrenee —  bpayna.  Pacuer
KOHIICHTpAllUK1 BCIICCTB, KOHCTaHTbl PAaBHOBECHUS M COCTaBa
Y41acTBYIOMIMX B pCAKIINH, paBHOBECHOU cMecHu no
TCMIICPATYpPBI U KUCJIOTHOCTH TEPMOAMHAMUYECKUM TaHHBIM.
Cpezbl Ha CMEIICHUE PABHOBECHS.

7-8 ®A30BOE PABHOBECHE. ®dasoBoe paBHOBecHe. Uncao cTeneHen Koncnekr, 5 [1]- [6],
JAUATPAMMBI COCTOSHUSL. cBob6ozel. [IpaBnno da3 'nboea. YCTHBIH OTIPOC, [13]- [14]
TEPMUYECKHI AHAJIN3 OIHOKOMIIOHEHTHEIE, TpoBepKa 1/3,

JIBYXKOMITIOHEHTHBIE U Pacuer xoHCTaHT
Pacyer xoHCTaHT paBHOBECHS TPEXKOMITOHEHTHbIE cUCTEMbI. OCHOBBI paBHOBECHSI U
XUMUUYECKHUX peakuuil. Pacuer TEPMUYECKOIO aHAIIN3A. 4HCJla CTEIIEHEH
YHCIIa CTETEeHeH CBOOO0 b CBOOOBI.
TePMOAUHAMHYECKON CHCTEMBI.
9 1 PYBEXKHASI ATTECTALIUSA [oxroroBka K 1 pyOexHOM KomnsrorepHo 15 [1]- [6],
aTTecTaluu e [13]- [14]
TECTUPOBAHHE
9-10 PACTBOPBIL. PacTBOpsI. TepmonuHaMudeckas Koncnekr, 5 [1]- [6],
TEPMOIUNHAMUWYECKHUE XapaKTepUCTHKA U CBOMCTBa YCTHBIH OTIPOC, [13]- [18]
CBOMCTBA UJEAJBHBIX uiealbHbIX  pacTBOpoB.  [laBieHue MIpoBepKa 11/3,
PACTBOPOB HACBIIEHHOrO mapa. 3akoH Payms. odopmiienne
Temmneparypa 3aMep3aHus u nabopaTopHOH
JIa6. padora Ne3. PacTBopsrI. TeMIeparypa KHICHHS pa30aBIeHHBIX paboThl
Cr1ocoObI BEIpaKEHUS UX pacTBOpOB (xprockomus u
KOHIIeHTpaluu. Pacuer 30YyINUOCKOTIHS ). OcmMmoc u
TEPMOJIMHAMUYECKUX CBOMCTB. OCMOTHYECKOE JaBieHne. 3akoH BaHt-
Todda.
11-12 PACTBOPBI Teopust SIIEKTPOIUTHIECKOH Koncrmexr, 5 [1]- [6],
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SJIEKTPOJIMTOB, UX

nucconanuu. CTerneHb JTUCCOLUAIIMH.

YCTHBIH OIIPOC,

[13]- [14]

OCOBEHHOCTHN. H3oTonnueckuit K03(HUnneHT. TIpoBepKa 1/3,
SJEKTPOITPOBOJHOCTDH Koncranta  nmuccommammu  ciabbIx odopmieHHe
PACTBOPOB JIEKTPOJIMTOB.  3aKOH  Pa3BEICHUS nmabopaTopHOH
SJIEKTPOJIMTOB OctBanpaa. paboThl
ONeKTponpoBOIHOCTh pacTBOpoOB
Jla6. padora Ned. JJIEKTPOJIMTOB. YIeNbHas W MOJIbHAA
DNEeKTPONPOBOJAHOCTh PACTBOPOB JJIEKTPONPOBOIHOCTH. MonbHast
31EKTPOIUTOB. AJIEKTPOIPOBOIHOCTD npu
Konnykromerpuueckoe 0ECKOHEUYHOM pa3baBiieHHN.
orpejiesIeHue KOHCTaHThI [logBmwXHOCT,  HMOHOB M 4HCIA
JUCCOLIMAIIUU YKCYCHOM KHCIIOTHI. nepeHoca. 3akoH Konbpayma.
Konnyktomerpus: onpeeNeHue
CTENEHN M KOHCTAHTBHI HCCOLUALINH
CJIa0BIX JIEKTPOIIUTOB.
Teopust ~ CHIBHBIX  3JIEKTPOJIUTOB
Jebas- XroKKens. AXTHUBHOCTH
JJIEKTPOJIUTOB. Honnas cua
pacTBOpOB. Cpennuit HOHHBIN
KOA(PHUIUEHT aKTUBHOCTH.
13-14 SJIEKTPOJHBIE MexaHusm BO3HHKHOBEHHUSI KoHcrexr, [1]- [6],
MPOIIECCHI. YCTPOMCTBO IEKTPUIECKOTO HOTEHIHANA. YCTHBIH o1poc, [13]- [14]
N PABOTA KonrtaktHsIE, 3JIEKTPO/IHBIE u npoBepKa 1/3,
T'AJIBBAHUYECKOI'O nuddy3noHHbIC MOTEHIIUAJIBI. odopmiieHHe
SJIEMEHTA. YerpoiicTBo u pabora nmabopaToOpHO
HNOTEHHUOMETPHUA N raJIbBAaHUYECKOI0 SJIEMEHTA. paboThI
HOTEHHUOMETPUYECKOE ONeKTpOABIKYIIAs cua.
TUTPOBAHUE CrannapTHsie 3JIEKTPOAHbIE
MOTEHIUATIBL. Pan  HanpsokeHwuit
Jlao. pabdora NeS. OnpeneneHue 3JeMEeHTOB.  YpaBHeHue HepHcra.
3J1C u paboTHI TaTbBAHUYIECKOTO OneKTpoH, ANEKTPOXUMUYECKHE
anemeHTa. [loTeHImoMeTpusl. LENU ¥ XUMUYECKHUe UCTOYHUKHU TOKA.
IToreHunomerpus.
15-16 OCHOBBI XUMWUYECKOWM Xumnueckas  kuHeTuka.  CKOpoOCTh Koncnekr, [1]- [6],
KMHETUKH. KATAJIN3 XUMHYECKOH peakuu. YCTHBIH o1Ipoc, [13]- [14]

JIad. pabora Ne6. Xumuyeckas
kuHeTHKa. OmnpeneneHue
KOHCTAHTBI CKOPOCTH PCAKIINU

MonexkyasipHOCT  peakuuu. 3aKoH
JEUCTBYIOIUX Macc Uil IPOCTBIX
TOMOI€HHBIX  PeaKLuil. ITops ok
xumuueckux  peakuui.  KoHcranra

npoBepKa 1/3,
odopmiicHHE
nabopaTopHOH
paboThI
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BTOPOI'O MOpsaKa.

CKOPOCTH XHMMYECKOH peakiuu, ee
onpeneneHne. MexaHu3M XUMHYECKUX
peaxIuii. OHeprust AKTHUBAIH.
VYpaBHeHue Appenuyca.
AKTHBUPOBaHHBIN KOMILJIEKC u
cTepuuecKkuii paxrop.

Karanus. Karanuzaropst u
KaTaJIUTUYECKUE peakuuu. MexaHu3Mm
KaTaJIUTUYECKUX peaxIuii.
Karanutnueckas AKTUBHOCTb.
depMeHTaTUBHBIN KaTajius, €ro
0COOEHHOCTH.

17

2 PYBEKHASI ATTECTALIMS

[MoaroroBka k 2 pyoexHOi
aTTeCTALHN

KommerotepHoe
TECTHPOBaHUC

15

[1]- [6],
[13]- [14]

HUTOTO

16

34

22

70

Taoauna 5.1

12



Howmep HaumenoBanue tem (BOnpocos), CamocrosrensHas paborta DopMbl Konuuectso
HeJeNn n3y4aeMbIX 1O TaHHOW CTYJICHTOB KOHTPOJIS 0asioB Jlureparypa
JHCLITUTAHC. 1120 Conepxanue Yacel min max
1 3 cemectp 2 | OOurre cBOMCTBA TUCIIEPCHBIX CUCTEM. 2 Koncmekr, 0 2 [71- [12],
KOJIJIOUTHASI XUMMUS Kinaccudukanus JUCTIEPCHBIX CHCTEM. YCTHBIH oIIpoc, [15]- [20]
Ponp xomnougHONW XUMHUM B HPUPOZIE, TIpoBepKa 1/3,
MPEJIMET U COJEP)KAHUE ee  3HAUCHHWE JISI  XHMHYECKOH odopmireHne
KYPCA KOJLIOUJHOM TEXHOJIOTUH MHOTHX oTpaciei nabopaTopHOH
XUMUHN npousBoacTBa. KommonnHas xumus u paboTsI
3amnuTa OKpYy Karouiei cpenbl.
Jla6. padora Nel. ITonyucHue OCHOBHBIC TIOHATHSI WU OIPEAEICHUS
TO(QOOHBIX 1 THOPHUIBHBIX KOJUTOMTHOH XHMHUH.
KOJUTOMIHBIX PacTBOPOB.
2 OBIIVE CBOMCTBA 2 | OmmauTenbHbIE TIPU3HAKH 2 Koncnekr, 0 3 [71- [12],
JAUCHEPCHBIX CUCTEM. JUCIIEPCHBIX CHCTEM: Te€TEPOre€HHOCTb YCTHBIH OIIPOC, [15]- [20]
KIIACCUOUKAIUA n aucnepcHocTh.  Kimaccudukarus TIpoBepKa 1/3,
JAUCIIEPCHBIX CUCTEM JUCIIEPCHBIX CUCTEM II0 arperaTHOMYy odopmiieHIEe
COCTOSHUIO, o KHHETHYECKHM nabopaTopHOn
JIa6. padora Ne2. [TonyueHue CBOMCTBAM JUCIIEpCHOIM  (a3bl, 1o paboTsl
OMYJILCHH U TIEH M U3y4YEeHUE UX pasMepy 4acTHL, 10 B3aUMOAEHCTBUIO
CBOWCTB MEXY YaCTHLIAMH U CPEIOil.
3 MOBEPXHOCTHOE 2 | TloBepxHOCTHOE HAaTsHKEHHE Kak Mepa 2 Koncnexkr, 0 3 [7]- [12],
HATSAKEHUME U CBOOO/MHOM SHEPTUH  MOBEPXHOCTH. YCTHBIH OTIpOC, [15]- [20]
HOBEPXHOCTHAS SJHEPTUSA OcHOBBI TEPMOAUHAMUKHU MIpoBepKa 11/3,
MOBEPXHOCTHBIX  SIBICHWH. MeToxsl odopmreHne
Jlao. pabdora Ne3. [ToBepXHOCTHbIE HU3MEpEHUs MOBEPXHOCTHOTO nmabopaTopHO
SIBTICHUSI U TIOBEPXHOCTHOE HaTsHKEHUS KUIKOCTEH. paboTsl
HaTspkeHue. OnpejeneHue NoaIHoN
IIOBEPXHOCTHOH dHEpruu
JKUAKOCTEH.
4 BHYTPEHHSIS (IIOJTHAS) 2 | IIpouecco CaMOIIPOU3BOJILHOTO 2 Koncnexkr, 0 2 [7]- [12],
YAEJBbHAS YMEHBILIEHUS TIOBEPXHOCTHOM YHEPTUH YCTHBIH OIpOC, [15]- [20]
MOBEPXHOCTHAS SHEPTUSA u  (HopMHpPOBaHHS TMOBEPXHOCTHOTO MpoBepKa 1/3,
Ypasuenue ['m66ca-I"enpmrosba cIIosl. 3aIuTa
nmabopaTopHOH
paboTsl
5 AJICOPBIIUA U 4 | OcHOBHbIE IOHATHA M OIpEICICHUs. 2 Koncnexr, 0 3 [71- [12],
INOBEPXHOCTHOE dyHnaMeHTaNbHOE  aacOopOLMOHHOE YCTHBIH OIpoc, [15]- [20]
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HATSAXKEHUE. ypaBHeHHe ['mbOca. I['mOOcoBckas MpOBEpKa 11/3,
OYHJAMEHTAJIBHOE azcopOmms. odopmiieHHEe
AJCOPBIIMOHHOE IToBepxHOCTHAA AKTUBHOCTb. nmabopaTopHOH
YPABHEHUE 'NBBCA IToBepxuoctHO-akTHBHEIE ([TAB) w1 paboThl
J1a6. padota Ne 4. TloBepXHOCTHO- IéOBerHOCTHO-I/IHaKTI/IBHBIe BEILIECTBA.
AKTHBHBIC BOIICCTEA. pUEHTAUsT TU(UIBHBIX MOJEKYNI Ha
rpadune pasgena (as. YpaBHEHHE
Uccnenosanue
Ilumkosckoro.  IIpaBuno  [rokio-
MUIIEITI000pa30BaHKs B pacTBOpax Tpavée
ITAB. Omnpenenenue KpuTHUECKON paybe.
KOHLEHTPALIN
muneooopazosanust (KKM) mo
M3MEHEHHIO TIOBEPXHOCTHOTO
HaTsbKeHHus pactBopos [TAB.
HOBEPXHOCTHASA Munennoobpa3oBanne u Koncnekr, [71- [12],
AKTUBHOCTD. COIOOMIHM3AIIHS B pacTBopax YCTHBIH OTIPOC, [15]- [20]
HOBEPXHOCTHO- KOJUIOUJHBIX ITAB. Metonst TIpoBepKa 1/3,
AKTHUBHBIE BEIHLIECTBA OIIpeeIIeHUs KPUTHYECKON 3amuTa
. KOHLICHTPALMA MHIEIUI000pa30BaHusl. nabopaTopHOH
CBOHCTBA PACTBOPOB KOILIOWHbIX IIpumenenue [IAB Mexanuzm a00THI
ITAB. Knaccuduxanns I[TAB. P Ny ) p
MOIOLIETO JISHCTBHS.
AJCOPBIMS HA TPAHUILIE AncopOIrss Ha TpaHMIE pasjena Koncmekr, [71- [12],
PA3JAEJIA T - T, T-PACTBOP. TBEpIOE TENO — ras, KUIKOCTh — Tas3. YCTHBIH OMpOC, [15]- [20]
YPABHEHUE ®PEVHJINXA. Ypauenue ancopOrun Dpeinanuxa. MpoBepKa /3,
TEOPUS Teopus MOHOMOJIEKYJISIPHOH odopmiienne
MOHOMOJIEKYJISIPHOM ancopbrmu Jlenrmiopa. AncopOnust Ha nabopaTopHOM
AACOPBIIUH JIDHI'MIOPA ITPaHULE pasgella TBEPUOEC TEIO0 — paboTHL.
pactBop. MostekymsipHast afxcopOnus 13
JIa6. padora Ne 5. AncopOmus. pacTBOpOB: BIIUSIHUE TIPUPOABI
AncopOrust yKCyCHOH KHCIIOTHI Ha azcopOeHTa, pacTBOpHTENS n
MOBEPXHOCTH aKTHBUPOBAHHOTO PacTBOPEHHOTO BEIIlECTBA Ha
YIS, azcopouuio.
3AKOHOMEPHOCTH AncopOuust u3 pacTBOpoB Kowncnexkr, [71- [12],
MOJIEKYJISIPHOMN, MIOHHOM DJIEKTPOJMTOB.  JIMOTPOMHBIE  PSIBI YCTHBIH OIpOC, [15]- [20]
U MTOHOOBEMEHHOM noHoB. IlpaBmio Ilanera — ®asgHnca. MpoBepKa 1/3,
AACOPBIINN HNonoobmenHas ancopomws, ee 3aIuTa
Opuenranus monekyn [TAB na 0COOEHHOCTH u MIPAKTUIECKOE nabopaTtopHoi
rpanuue paszaena ¢as. [Ipasuio IIPUMEHEHHE. paboTsl

YpaBHHMBAHHMS MOJIIPHOCTEN
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Pebunnepa.

9 1 PYBEXKHAS ATTECTALIMSA IMogrotoBka 1 pyOexHOU Kommsroreproe 15 [7]- [12],
aTTecTalun TECTHPOBAHHE [15]- [20]
9 BBICOKOMOJIEKYJISIPHBIE BbICOKOMOJIEKYISIpHBIE  COCMHECHNS, Koncnexkr, 2 [71- [12],
COEJIMUHEHUSI, UX UX TIONY4YCHHUEC W OCHOBHBIC (DH3UKO- YCTHBIH OTIPOC, [15]- [20]
CBOMCTBA. PACTBOPBI XUMHUYECKHE CBOMCTBA. DNaCTUIHOCTh MpOBEpKa 11/3,
IHOJIUMEPOB A IJIaCTUYHOCTH  IOJUMEPOB, HX IIOATOTOBKA K
W3031eKkTpruieckoe CoCTOSTHUE ByJKaHM3aus. [IpumMepsl. nabopaTopHOU
0eJKoB. pabore
10 BBICOKOMOJIEKYJISIPHBIE B3aumopeiictBue  MOJIMMEPOB € Koncnekr, 2 [71- [12],
SJIEKTPOJINTHBI, UX PacTBOPHTENIEM: HaOyxaHHe, YCTHBIH OTIPOC, [15]- [20]
KIIACCUOUKALUS, BBICAINBAHNE,  CTyIOHEOOpa3oBaHME, TIpoBepKa 1/3,
CBOMCTBA CHUHEPE3HUC. odopmiieHIEe
JIa6. padora Ne 6. nabopaTopHOU
BrIcokoMOIEKyIISIpHBIE paboTsl
COCIMHEHUS U UX CBOWCTBA.
UccnenoBanue mpouecca
HaOyXaHUs TBEPABIX ITOJUMEPOB.
11 CTPYKTYPOOBPA3OBAHUE OcHoBbl  peosioru. Peonorunueckue Koncnexkr, 3 [7]- [12],
B JUCITEPCHBIX CBO¥CTBa JIACTIEPCHBIX CHCTEM. YCTHBIH OMpOC, [15]- [20]
CUCTEMAX. BA3KOCTb Bsi3kocTh  CBOOOAHO - JUCHEPCHBIX MpoBepKa /3,
KUJIKOCTEM CUCTEM. YpaBHeHue HerotoHa, odopmiieHHEe
JTa6. paGora Ne 7. Peostorisi ypaBHEHUE HOCT]EaJ‘IBZ[IilI — Beilns, na60pgT0pHoﬁ
JCTiepCHbIX cHeTem, Fi3mepere ypasaenue Ilyaseiins. HproTroHOBCKHE, paboTsl
BSI3KOCTH JKIKOCTEH TICEBJI0TUIACTHYECKAE 1 JMIATaHTHbIE
JKUAKOCTU. YpaBHEHUE DUHIITEHHA U
KaIWJUISIPHBIM BUCKO3UMETPOM.
YCIIOBUSI €T0 PUMEHECHHSI.
12 CTPYKTYPOOBPA3OBAHUE IIpupona KOHTaKTOB MEXAY Koucnekr, 2 [71- [12],
B JUCHEPCHBIX DJIEMEHTAMHU  CTPYKTYpPblL. I[IpOYHOCTE YCTHBIH OIpOC, [15]- [20]
CUCTEMAX JIMCTIEPCHBIX CTPYKTYp. ['enu u macTsl. MpoBepKa 1/3,

Koarynsuuonnsie u
KpPHUCTaJUTU3AIIMOHHO—
KOHJICHCAIIMOHHBIE CTPYKTYPHI.

TukcoTponus u cuHepesuc. BsskocTs
CTPYKTYpHUPOBAHHBIX CHCTEM.
VpaBuenune IlIBenoBa — bunrama.
Ilpenen Tekyuectu. Peonoruueckue
KpUBbIE 1Sl  CTPYKTYpPUPOBAHHBIX
XKuIKocTer o PeOunmepy.

3aIuTa
nmabopaTopHOH
paboThl

15



13 MOJIEKYJISIPHO- BpoyHoBckoe JBIDKEHUE, ero Koncnexkr, [71- [12],
KNUHETUYECKUE npupona. CpenHuil  KBaIpaTHIHBIA YCTHBIH OTIpocC, [15]- [20]
CBOMCTBA JJUCNIEPCHBIX CIIBHT. Hubpdysus. YpaBHeHHEe TIpoBepKa 1/3,
CUCTEM OHHIITEHA. Juddysus B MTOJITOTOBKA K
KOJUTOMTHBIX CHCTEMaX. JIabopaTopHOi
CennmeHTannoHHO-IU( Qy3rnoHHOE o . 6
CMOTHYECKOE JaBJICHUE 30JeH, ero pabote
PaBHOBCCHC. ocobenHoctu. YpaBHenue Jlammaca —
Kunerndeckas ycTOHIHUBOCTb. I
eppeHa.
14 CEJIUMEHTAIIMOHHbIN OCHOBEHI CeTMMEHTaI[IOHHOTO Koncnexkr, [71- [12],
AHAJIN3 aHann3za. YpaHeHne Crokca w YCTHBIH OTIpoc, [15]- [20]
J1a6. pacora No 8. }(f)cnomm ero NPUMCHCHHSL. HpoBepKa 1/3,
JlcTiepCHOHHETi aami3 npeneneHue GppakIoOHHOTO COCTaBa O(i)OpMJ‘IeHI/IeU
MIOPOLIKOB. JTabopaTtopHOi
HHSKOMCTIEPCHBIX MOPOTIIKOB VYbTpaneHTpupyrupoBaHue. paboTEI
METOJIOM CEeIMMCHTALINH B
IPaBUTALIMOHHOM II0JIC.
CeﬂHMCHTaHHOHHLIﬁ aHaJIu3
CyCIEH3Uil.
15 SJIEKTPUYECKHUE OOpazoBaHHE M CTPOCHHE JBOHHOTO Koncnexkr, [71- [12],
CBOMCTBA JIUCNIEPCHBIX anexTpuueckoro  cimos  (JI9C) Ha YCTHBIH OIPOC, [15]- [20]
CUCTEM. rpanuie pasaena (as. PacrnpeneneHue MpoBepKa 11/3,
SJIEKTPOKUHETUYECKHUE norernuana B 13C. CtpoeHne Munest odopmiienne
SABJIEHUSA B TuIpOohOOHBIX KOJUJIOUTHBIX nabopaTopHOH
CHCTEMaX. DNEKTPOKHHETHYCCKUE paboTEI
JIad. pabora Ne 9. Dnexkrpuueckue SIBJIICHUSL: 3JIEKTPOOCMOC,
CBOICTBA TUCTIEPCHBIX CUCTEM. anekTpodopes, MOTEHIHA TEYCHUs,
DnekTpodopes. MOTEHIUAI CeIMMEHTALIIH.
OnexTpodoperndeckoe DNIEKTPOKMHETHYECKUIH  MOTEHIHA.
onpeesieHue Usmenenne JIOC u { - moreHmmana
AIIEKTPOKUHETUUECKOTO 1o JIeUCTBHEM AIIEKTPOJIUTOB.
MOTEeHLMANA. [epesapsiika TIOBEPXHOCTH.
YpaBuenue l'enbmromnsua -
CMOJIyXOBCKOTO Uil ONpEACICHHs
CKOPOCTH AIIEKTPOOCMOTHYECKOTO
(anekTpodopernueckoro)  mepeHoca.
Mertoasl onmpeneneHus { - MOTeHIMANa.
[MpakTuueckoe NpUMEHEHHE
JIEKTPOOCMOCA U 3JIeKTpodopesa.
16 ATPEI'ATUBHAS Koarymsauuss nuooOHBIX AUCIEPCHBIX Koncnekr, [71- [12],
YCTOMYUBOCTH U cucreM. Ilopor koarymsiuu. Beictpas YCTHBIH OIpoc, [15]- [20]
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KOATYJIiA A U MeJUleHHas koarymsuus. KoHcranTta MpOBEpKa 11/3,
JUCHEPCHBIX CUCTEM. CKOpPOCTH KOaryJIisiuHm. OCHOBEI MOJITOTOBKA K
TEOPUS KOAT'YJISIIIUA teopun  JJIPO.  IloreHumanbHas nmabopaTopHOH
CMOJYXOBCKOT'O KpuBass  CHJI  OTTAIKWUBaHUA H pabote
MIPUTSDKEHUS MEXY YaCTUIIAMH.
®akTOphl YCTOHYMBOCTHU B Koarynmsamust runpodoOHBIX 30Iei
TMO(QOOHBIX AUCHIEPCHBIX JNIEKTPOIUTAMH, ee OCHOBHBIE
cucremax. Teopus koarynanuu 3akoHoMepHocTH. [IpaBuio Illynbue —
CMOITyXOBCKOTO. Tapau. OnpeneneHue MIOPOTOB
KOaryJsiiuu AJIEKTPOJIMTOB c
Ppa3IuuHBIM 3apsI0M HOHOB.
HenpaBunbnble psapl.  Koarymsius
CMECHIO 3JIEKTPOJIMTOB, aHTarOHU3M U
CCHCHOMITH3aHsL.
17 OCHOBBI TEOPHUU JJIDO. 2 2 Aspozost, WX  KiaccH(uKamus, 2 Koncnekr, 2 [71- [12],
3AKOHOMEPHOCTH MOJy4YeHHe, CBOICTBA. MeToast YCTHBIH OTIpOC, [15]- [20]
KOATYJIAIUN paspylieHus a3pPO30JIEH. TIpoBepKa 1/3,
I'maPO®OBHbIX [IpakTHdyeckoe 3HaYEHHE a’PO30JIEH. odopmieHre
JAUCIIEPCHBIX CUCTEM BspeiBbI a3po30mnei. nmabopaTopHO
SJIEKTPOJIMTAMU Ilopomku M HX CBOMCTBAa: TedeHHE, paboTsl
pacrnbuIeHHe, bynauzanys,
JIa6. padora Ne 10. YcroiunBocTh rpaHyJIMpPOBaHUE.
Y KOAryJysiiusi TM0pOoOHBIX
JnucnepcHbix cucteM. CuHTE3
THIPO30JIs TUAPOKCHIA XKeTe3a,
M3y4eHHUE ero KOAryJISIHH 1
CTaOMIIN3aInH.
18 OIITUYECKHE CBOMCTBA 2 Onrudyeckne METOABI HCCIEI0BAHUS 2 1 [71- [12],
KOJUJIONJIHbBIX CUCTEM JUCTIEPCHBIX CUCTEM: [15]- [20]
Paccesinue cBeta, 3 pexT YIBTPaMUKPOCKOIIHS, 3JICKTPOHHAS
Tunpans. Ypasaenue Panes MHKPOCKOIIHNS, HedemomeTpus,
U €ro aHaJus. TypOUANMETPHSL.
18 2 PYBEXKHASI ATTECTALIMA 2 IMoaroroBka k 2 pyOexHOi KommbrorepHoe 15 [7]- [12],
ATTECTAITHH. TECTHPOBAHME [15]- [20]
UTOro 36 36 36 70
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6. O0pa3oBaTebHbI€ TEXHOJIOTHH

@®opmbl opraHuzanuy O0y4YSHHS: JIEKIUH, JEKIMHU-Oecepl, 1JabopaTopHble M MPAKTHYECKUE
3aHATHS, CAMOCTOATENbHAs paboTa CTYAEHTOB (pEIIeHHE 3ajad, BBINOJHEHHE YHPaKHEHHH,
COCTaBJIEHUE KOHCIIEKTOB, 0O(hopMiIeHHE Tab0paTOPHBIX padoT).

JInst moCTHKEHHs TUIAaHUPYEMBIX DEe3yJbTaTOB OOydeHHs, B aucuuIUiMHEe «Dusudeckas u
KOJIJIOUHASE XUMUSD» UCTIONB3YIOTCS pa3iInyHble 00pa3oBaTeIbHbIC TEXHOIOTUU:

1. Ungpopmayuonno-passusarowue mexnonocuy, HANPaBICHHbIC HAOBIAJACHHE OOJIBIINM
3aracoM 3HaHW, 3aIOMUHAHKE U CBOOOHOE ONIEPUPOBAHKIE UMHU.

Hcnionp3yercst NEKIMOHHO-CEMUHAPCKUI METOJ, CaMOCTOSITEIbHOE H3y4YCHHE JIUTEPaTyphl,
NPUMECHEHHE HOBBIX MH()OPMALMOHHBIX TEXHOJOTUH JJIsI CAMOCTOSITEIBHOTO MOMOIHCHUSI 3HAHUH,
BKJIFOYAsl MCTIOJIb30BaHNE TEXHUYECKHUX M AJICKTPOHHBIX CPEICTB MH(POPMAIIHH.

2. JleamenvHocmuvie — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHONIO2UU, HAIPaBICHHBIE Ha
dopMupoBaHHE CHCTEMBI MPOPECCHOHATBHBIX MPAKTHUECKHMX YMEHMH TIPU  IPOBEACHUH
IKCIIEPUMEHTAILHBIX HCCIICIOBAHUM, 00ECICUYMBAIONIMX BO3MOXKHOCTh Ka4eCTBEHHO BBITIOJIHSTH
npo(ecCHOHATBHYIO AEATEIEHOCTD.

Hcnonp3yercst aHanu3, CpaBHEHHE METOJI0B TPOBECHHS (PHU3UKO-XUMHYECKIX HCCIICAOBAHHM,
BBIOOp METOJa, B 3aBHCHMOCTH OT OOBEKTa HCCIECJOBaHHS B KOHKPETHOHW INPOU3BOJCTBEHHOM
CUTYAIlUH U €TO MPAKTUYECKAs PeaTi3aliysl.

3. Paszsusarowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHOLO2UU,  HAlpaBJICHHBIE  Ha
(GopMUpOBaHHE W Pa3BUTHE MPOOJIEMHOTO MBIIUICHHS, MBICIUTEILHON aKTUBHOCTH, CIIOCOOHOCTH
poOJIEMHO MBICIHTE, BUACTh ¥ (POPMYITHPOBATH MPOOIEMBI, BHIOUPATH CIIOCOOBI M CPECTBA JIISL UX
pereHus.

Hcnionp3yroTcst BUIBI TPOOIEMHOT0 00yYEHUS: OCBELIEHUE OCHOBHBIX NMPO0OIeM (HU3NIECKON U
KOJUIOMTHOM XMMHUH Ha JICKIUSX, YUCOHBIC TUCKYCCHH, KOJUICKTHBHASI MBICIHTEIbHAS CSITEIbHOCTD
B TPYNIaxX IPHU BBIIOJHEHHH MOUCKOBBIX J1a0OpaTOPHBIX PabOT, pelIeHHe 3ajad IOBBIIICHHOM
CIIO)KHOCTU. [Ipu 3TOM UCHONB3YIOTCS TEPBbIE TPU YPOBHSA (M3 4YETBIPEX) CIOXKHOCTU H
CaMOCTOSATENIFHOCTH: TPOOJIEMHOE H3JIOKEHHE Y4eOHOro MaTepHuajia IpernojaBaTesieM; CO3daHue
IpernoiaBaTesieM MPOOJIIEMHBIX CUTyalllii, a o0y4aeMble BMECT€ C HHM BKJIIOYAIOTCS B HUX
pa3pelieHne; mpernoaBarells JUIIb CO3/IaeT MPOOJIEMHYI0 CHTYaIMIO, a Pa3pemarT e€ o0ydaemble
B X0JI€ CAMOCTOSITEIIHON JAEATEIHHOCTH.

4. JluuHocmHO-OpueHmuposantvie mexHonoeuu o00yyeHus, OOECIeUNBAIONINE B XOJe
y4eOHOT0 MpoIecca YUeT Pa3IMuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3/ITaHNe HEOOXOUMBIX YCIOBUH
JUIS Pa3BUTHS WX WHAMBHUIYaIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JHMYHOCTH B y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYEHHUS peaNn3yloTCsl B pe3ylbTaTe
WHIIMBHYyIbHOTO OOIIEHHs TpernojaBaresisi W CTYAEHTa IpH cJade KOJUIOKBHYMOB, IIpH
BBINIOJTHEHUH JIOMAIIHUX WHAWBUAYATIBbHBIX 33JaHU, MOIrOTOBKE WHIUBHIYaTbHBIX OTYETOB IO
7a00paTOPHBIM PabdOTaM, PEIICHUU OJMMITHAIHBIX 3a/]1a4, HA €KECHEICIbHBIX KOHCYIbTALIUX.

VHHOBaIlMOHHBIE CHOCOOBI M METO/AbI, HCHOJb3yeMble B 00pa30BaTEIbHOM IPOLECCE,
OCHOBAHBI Ha HMCIIOJIb30BAaHUH COBPEMEHHBIX JIOCTH)KEHUH HayKH W WH(POPMAIMOHHBIX TEXHOJIOTHH.
HanpaBnensl Ha TMOBBINIEHHE KadyecTBa MOATOTOBKH IYTEM PAa3BUTHUS Y CTYICHTOB TBOPUYECKUX
CIIOCOOHOCTEN M CaMOCTOSITEIBHOCTA (METOJbI MPOOJEMHOTO OOYYEHHS, HCCIe0BATEIIbCKUE
METOJIbI, TPEHUHTOBBbIE (DOPMBI, PEHTHHTOBBIE CHCTEMbI OOYYEHHS M KOHTPOIS 3HAHUWA U Jp.).
Hamenenpl Ha aKTUBU3AIMIO TBOPYECKOTO TOTEHIIMANA M CAMOCTOSITEIIbHOCTH CTYIEHTOB M MOTYT
peann30BbIBAThCS Ha 0a3e WHHOBALIMOHHBIX CTPYKTYp (HAY4YHBIX J1abopaTopuii, IICHTOB,
NPEeNNPUITHIA U OpraHu3aluii u ap.).

TpaguioHHbIe JEKIUU U J1a0OpATOPHBIC 3aHATHUS MPOBOAATCA B OPME C UCTIOTB30BAHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuus-auanor — coAep)KaHue I0/aeTCsl Yepe3 CEpUI0 BOMPOCOB, HA KOTOpPbIE CTYJCHT
JIOJDKEH OTBEYATh HETTOCPEICTBEHHO B XOJI€ JICKIIHH.

OmnnaiiH-ceMHHap — Pa3HOBUIHOCTH BeO-KOH(EpEHIMH, MPOBEICHHE OHJIAMH-BCTPEY WIIH
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npeseHTauui yepe3 MIHTepHET B pesknMe peanbHOro BpeMeHu. Kakaplil U3 yYaCTHUKOB HaXOJIUTCS
y CBOETO KOMIIbIOTEpA (CpElCTBA CBS3M), a CBSI3b MEXAY HUMH MOAJEpKUBaeTcs yepe3 MHTepHeT
IIOCPEACTBOM 3arpy’KaeMoro NpUJIOKEHHs], YCTAHOBIEHHOTO Ha KOMIIBIOTEPE Ka)I0r0 Y4YaCTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuaeokoHdpepenicBszu (BKC) — a3ro TexHosorus
MHTEPAKTUBHOTO B3aMMOJCHCTBUs JIByX M 0Oojiee y4acTHHKOB 00pa3oBaTeNIbHOTO Mpoliecca s
oOMeHa nHpopManueil B peaTlbHOM PEeXHME BPEMEHH.

TexHomnorus 2JIEKTPOHHOrO OOy4yeHHUs (peaqu3yeTcsi TMpU IOMOIIU  BJIEKTPOHHOMN
oOpazoBarenbHOil cpenpl COI'Y mpu  wucnonbs3zoBanuu pecypcoB OBC, npu npoBeaeHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Hcnonb3yroTest OalibHO-pEHTHHIOBAsE CHCTEMa OICHKH 3HAHWH, TEXHOJOTMH C MPUMEHEHHEM
JUCTaHIIHOHHOTO 00y4eHus Ha miatdopme «Moodle»http://Ims.nosu.ru/.

Ipumevanus:

1. Bce Buubl yueOHOUW pabOThI MOTYT MPOBOAUTHCS AWCTAHIIMOHHO HA OCHOBAHHH JIOKAIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B mensx peamm3anuy  WHAWBUAYAIBHOTO  TOAXOJAa K  OOYYEHHIO  CTYICHTOB,
OCYIIECTBISIOIMX Y4YeOHBI TpoOIecC MO0 WHAUBUAYATbHOW TPAeKTOPUUM B paMKax
HHIUBUYAJIBbHOI'O pa60qero IJ1aHa, HN3YUYCHUC I[aHHOfI JUCHUITIINHBI MOXKET
OCYIIECTBIISITECS 4Yepe3 WHAMBHIyaJbHbIE KOHCYJIbTAIlMU TMPENnojaBareisl OYHO, B Yachl
KOHCYJIbTAIlMi, 10 AJICKTPOHHOW I0YTE, a TaKke ¢ Hcroib3oBanueM Webex, miardopmer
JqucTaHnuoHHoro ooyuenust Moodle, nuuneiii kabuneT cryaenrta Ha caiite COI'Y, apyrux
anemenToB DUOC COT'Y.

7. Y4ueOHO-MeToaHYeCKOe o0ecIeyeHue caMOCTOATEIbHOI padoThl

CamoctosiTenbHass paboTa OOydYaromUXCsl SIBJISICTCS OJHUM W3 BHUJIOB YYCOHBIX 3aHSATHH.
CamocTtosTenbHas paboTa MPOBOIUTCS C LEIBIO:
® CUucTeMaTrui3lannuu u 3aKPpCIIJICHUA IMOJTY4YCHHBIX TCOPCTUICCKUX 3HAaHUU )51
MPAKTUYECKUX YMEHUN 00yUaroIuXCsl CTY/IC€HTOB;
e yrayOJCHHS U PACIIUPECHHS TEOPETUICCKUX 3HAHUM;
e (opmupoBaHUS YMEHHUH HCIIOJIB30BATh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIECLIUAIIBHYIO JUTEPATYDPY;
e (opmHupoBaHUS CAMOCTOATEIHHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaTN3alliu;
® Ppa3BUTHUA UCCIICAOBATCIBCKUX YMGHI/II\/’I
CamocrosiTenbHas paboTa 00yJarOIIMXCsl OCYIIECTBISETCS Ha MPOTSHKEHUU M3YUYECHHS BCEH
JTUCITUIIIMHBI B COOTBETCTBHM C YTBEPXKJACHHON B y4eOHOM IUIaHE TPYJOEMKOCTHIO (AJi1 OYHOU
dbopmbl 00ydeHUs1 58 YaCOB) 1 COCTOUT H3:

® paboOThl CTYIEHTOB C JICKIIMOHHBIMH MaTepHallaMH, [MOMCKa U aHalm3a
JUTEPATYPHBIX JAHHBIX M 3JCKTPOHHBIX WCTOYHHUKOB WH(POPMAIUU TO 3aJaHHON
TEME;

e  BBINIOJIHEHUS 3aJJaHUI I caMocTosATeNbHON padoTel B OOC COI'Y;

® U3Yy4YEeHHs TEOPETUUYECKOTO MaTepHaa Ajs MOArOTOBKU K Ja00paTOPHBIM 3aHITHIM;

e odopmieHuss 1a00paTOPHBIX PAaOOT C BHIMOJHEHHEM PHUCYHKOB JIa0OpaTOPHOTO
00Opy/MOBaHUs, PACYETOB  (PU3UKO-XMMHUCCKUX BEJIMYMH W  IMOCTPOCHHEM
rpadUyeCcKuX 3aBUCUMOCTEH;

® peIICHUS 33J1a4, BBITIOJTHEHUS YIPAKHESHUH 110 TEME 3aHATHS;

e paboTHI C TECTAMHU U BOTIPOCAMH JISI CAMOTIPOBEPKH;

® IIOATOTOBKH K pyOEKHBIM aTTECTAIHUSIM, 3a4eTy U IK3aMEHY.
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Tembl 1 HOpMBI BHEAYTUTOPHOM CAMOCTOSATEILHON PabOThI, €€ TPYAOEMKOCTh COEPIKATCS B
pazzaene 5, Tabm. 5.1.

CamocrosTenbHas paboTa CTYJAEHTOB JOJKHA COOTBETCTBOBAThH O0Jiee MIyOOKOMY YCBOCHHIO
U3y4aeMoro Kypca, (QOpMHUPOBAaThH HABBIKM HCCIEIOBATEIbCKOW pabOTBI W OPUCHTHPOBATH
CTYJECHTOB Ha yMEHHE NPUMEHATh TEOPETUUECKHIE 3HAHUS Ha TIPAKTHKE.

CamocTosiTenpHast paboTa T0JDKHA HOCHTh CHCTEMaTHYECKUI XapakTep, ObITh HHTEPECHOH U
MIPUBJIEKATEIILHOM JUISI CTY/ICHTA.

Pe3ynbrarhl caMOCTOSITENIbHOW pabOThl KOHTPOJIUPYIOTCS MPENOAABATEIIEM U YUUTHIBAIOTCS
IIPU aTTECTAllMU CTYyJIeHTa (3aueT, ok3ameH). [Ipu 3ToM npoBosATCS: TECTUPOBAHKE, FIKCIIPECC-OMPOC
Ha CCMHMHAPCKHUX W IPAKTUYCCKHUX 3aHATUAX, 3aCITYHIMBAHUC IOOKIIAAO0B, IMPOBEPKa IMHCbMCHHBIX
paboT u T.1.

JU1st MOATOTOBKH K 3aHATHUSAM CTYACHTHI MOJIB3YIOTCS YUeOHUKAMU U Y9eOHBIMH TIOCOOUSIMH,
YKa3aHHBIMH B CIIMCKE PEKOMEHJOBAHHOW JUTEpaTyphl, a TaKXkKe HHTepHET-UCTOYHMKaMu. Bce
METOJIMYECKUE MaTepHalibl IPEICTaBICHBl B CHCTeMEe aucTaHimoHHOro oOyudenus COI'Y Ha
mwiatdopme Moodle (http://Ims.nosu.ru).

8. OueHo4HbIe CPeACTBA IS TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IIPOMEKY TOYHOI
aTTecTAllMU 110 HTOraM OCBOEHUS! JMCHUTIMHbI

Texymuii KOHTPOJIb 3HAHUNA MPOBOJUTCS IyTEM OICHKU BBHIMOJHEHHS 3aJaHUl K
MPaKTUYECKUM U JIA0OPATOPHBIM 3aHATHSAM, a TAK)KE YCTHBIX OTBETOB, PEIICHUS 3a]1a4, BHIMIOJTHEHUS
XUMHUYECKHX yIPaKHEHUH, TPOBEPKHU oopmIieHus J1abopaTOPHBIX padoT.

8.1. MeTonuka ¢popMupoBaHusi pe3yibTHPYIOIIEH OLeHKH

MuHuMabHOE KOJMYECTBO OaljIoB, KOTOPOE CTYAEHT MOXKET Ha0paTh B XOA€ U3yUEHUs
Kypca JJisl TIOoJTydeHHsl 3a4eta U dk3ameHa, — 50; makcumanbHoe — 100. Bayuibl ckianbiBaoTCs U3
CJIEAYIONIMX TIOKa3aTeJIel: 3a peryasipHbIe BRICTYIUICHUS HA CEMUHApax B paboTy Ha 1abopaTOpPHBIX
3aHATHSIX M BBIMIOJIHEHUE CaMOCTOATENbHOUW paboThl — a0 20 OamnoB 3a Kaxablii pyOex; 3a
TeCTUpOBaHUE — 10 15 OGa/oB Ha KaxIol pyOeHON KOHTpoJbHOU, 10 30 OamioB Ha YCTHOM
OTBETE.

BAJIVIBHAS CTPYKTYPA OHEHKHA

Mumn. Makc.
dopmMa KOHTpoJIA KOI-BO | KOJI-BO
0aJ110B 0aJU10B
Texywas ouenka CTyJcHTa B TeUeHHE 1-8 HEIETN COCTOUT U3: 0 20
o Pabomul na neKyuax 0 4
e Buinonnenus 3a0anuil Ha 1a60pamopHbIX 3AHAMUAX 0 6
e  Bwinoanenusa oomawinux 3ad0anuii 0 5
e CamocmoamenvHuvix padom 0 5
1-a pybescnan ammecmayusn 0 15
Texyuian oyenka cTyfcHTa B TeueHue 9-17 Henenn cCOCTOUT U3: 0 20
o Pabombl Ha n1eKkuusax 0 4
e Boinoanenus 3a0anuil Ha NPAKMUYECKUX 3AHAMUAX 0 6
e Bwinoanenusa oomawinux 3adanuii 0 5
e  CamocmoamenvHuix padom 0 5
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2-1 pybexicnaa ammecmauyus 0 15
Hmozo 0 70
8.2. Iacnopr
(hoHa OIIEHOYHBIX CPEACTB MO AUCIUILIINHE
«Du3nyeckaa u ROJJIONIHAadA XUMUA»
Ne KonTposmpyembie TeMbl (pa3aesibl) Kon HaumeHoBanue
AUCHHUIIMHBI KOHTPOJIMPYeMOii OLICHOYHOI0 CPeACTBA
KOMIIeTEHIIUHN
2 ceMecTp

1. |Temal. OIIK-2 Co6, K, YO, P3, BY,
OcHOBBI XUMHYECKOH TK, 3
TepMoauHAMuUKH. Tepmoxumus

2. |Tema2. OIIK-2 Co, K, YO, P3, BY,
OuTponusn. Bropoe u Tperbe Hauana TK, 3
TepMoaAMHAMUKHU. JHeprust 'm60ca n
Heprus I'e1bMroJibua.

3. |Tema 3. OIIK-2 Co, K, YO, P3, BY,
Xumuyeckoe paBHoBecue. KoHCTaHTBI TK, 3
paBHOBecHsi. CMelLleHHe pABHOBECHSI.

4. |Temad4. OIIK-2 Co, K, YO, P3, BY,
®a3zoBoe paBHoBecHe. {uarpammsbl TK, 3
cocrosinusl. TepMuuyeckuii aHaIu3

5. |Tewmas5. OIIK-2 Co, K, YO, P3, BY,
PacrBopbl. Tepmoannamuyeckue TK, 3
CBOJCTBA W€ IbHBIX PACTBOPOB

6. |Temab. OIIK-2 Co, K, YO, P3, BY,
PacTBOpBbI 3/1€KTPOJINTOB, HX TK, 3
0CO0CHHOCTH. DJICKTPONPOBOJHOCTH
PACTBOPOB 3JIEKTPOJIUTOB

7. | Tema?7. OIIK-2 Co, K, YO, P3, BY,
JIEKTPOAHBbIC MPOLECCHI. Y CTPOMCTBO TK, 3
U padoTa raabBaAaHMYECKOI0 3JIEMEHTA.

IHHorenunomerpus U
NMOTEHIMOMETPUYECKOEe TUTPOBAHHE

8. | Temas8. OIIK-2 Co, K, YO, P3, BY,
OCHOBBI XMMHMYECKON KMHETUKH. TK, 3
Karam3

3 cemecTp

9. |Tema l. OIIK-2 Co,K, YO, P3, TK, D
IIpeamer u coaep:xanue Kypca
KoJLU1IoMAHOH Xxumun. QO0ume cBolicTBa
aucnepcHbix cucrem. Kinaccupuxkanus
AUCHEPCHBIX CHCTEM

10. | Tema 2. OIIK-2 C6,K, YO, P3, TK, D
IToBepxHOCTHOE HaTs’)KeHHue "

NMOBEPXHOCTHAsI JHEPIHUs
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11. | Tema 3.

AncopOuusi 1 IOBEPXHOCTHOE
HaTsikeHne. DyH1aMeHTaIbHOE
aacopoumnoHHoe ypapHenue I'nooca.
IloBepXHOCTHASA AKTUBHOCTD.
IToBepXHOCTHO-aKTHBHbIE BelleCTBA

OIIK-2

C6,K, VO, P3, TK, D

12. | Tema 4.

AncopOuus Ha rpannne pasgena T - T,
T- pacTBop. YpaBHeHue @peiiHajaunxa.
Teopust MOHOMOJIEKY IS PHOM
aacopouuu JIHrMiopa.
3aKOHOMEPHOCTH MOJIEKYJISIPHOM,
HOHHOI U NOHOOOMEHHOM ajcopOuuu

OIIK-2

Co6,K, YO, P3, TK, D

13. | Tema 5.

BrbicokoMmosieKyJISIpHBIE COeINHEHUS,
uX cBoiicTBa. PacTBopsbI nojimmepoB

OIIK-2

Co6,K, YO, P3, TK, D

14. | Tema 6.

JKHUIAKOCTEH

CTpykTypoodpa3oBaHue B
JUCHEPCHBIX cucTemMax. BsiskocTh

OIIK-2

C6,K, VO, P3, TK, D

15. | Tema 7.

Monexynapno-xunenmecxne
CBOMCTBA AUCHEPCHBIX CUCTEM.
Ce)II/IMeHTaIII/IOHHblﬁ AHAJIN3

OIIK-2

C6,K, VO, P3, TK, D

16. | Tema 8.

JJleKTpUYeCKHe CBOHCTBA
AUCIEPCHBIX CUCTEM.
DJIeKTPOKMHETHYeCKHE SIBJICHUS

OIIK-2

C6,K, YO, P3, TK, D

17. | Tema 9.
ArperaTuBHas

KoaryJjsuus JTHCIIePCHBIX CUCTEM

OIIK-2
YCTOM4YUBOCTH "

C6,K, VO, P3, TK, D

18. | Tema 10.

CUCTEM

OnTHyeckne CBOWMCTBA KOJUIOMIHBIX

OIIK-2

Co6, K, YO, P3, TK, D

®opMa 01LIeHOYHOI0 CpecTBA: MpoBepka KoHCIEKTOB K, ycTHBI onpoc YO,
coOecenoBanue CO; pemenue 3aaa4 P3, BeinonaHenue ynpaxHenuit BY, tectupoBanue
koMnbroTepHoe TK; 3auet 3, sx3amen J.

8.3. TunoBble 3aJaHUSA OLIEHOYHBIX CPEACTB

8.3.1. JIaGopaTopHble U NPAKTUYECKHE 3aHATHS

2 cemecTp. Pu3nyeckasi XuMus

TEMA Nel: TEPMOXUMMUA. OITPEAEJEHUE TEIVIOTBI PACTBOPEHUSA COJIN.
ONPEAEJIEHUME TEIIJIOTBI TNIPATOOBPA30OBAHUSA COJIN

ean 3ansATHUSA:

(J1aGopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)
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O3HaKOMHTBCS C KAJIOPUMETPUUYECKUM METOJIOM U3MEPEHUs TEeIIOBBIX 3(p(eKToB,
OTIpEeAeNUTh TEIIOTHl PACTBOPEHUS COJIEH, paCCUUTATh TEIUIOTY THAPATOOOpa30BaHU
kpuctamoruapara CuSO4-5H20 u3 6e3BoHOI COMH.

JIa0. padora Nel. Kanopumerpus. OnpeaesneHue TeII0Thl paCTBOPEHUS U TETUIOThI
THIIPaTo0Opa30BaHUS COJIEH.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

1. [aiiTe XapaKTepUCTHKY CICAYIONINM ITOHSATUSAM B TEPMOJIUHAMUKE: TEPMOTUHAMUYCCKAS
cucrema, (haza, KOMIOHEHT, TapaMeTpPbl, MPOIIECCHI.

HyneBoe nauano rTepMoAMHAMUKH. Y PaBHEHHE COCTOSIHUS UCATBHOTO rasa.
Temnota, paboTa. DK30TepMUYECKUE U SHIOTEPMHUUECKUE TPOLIECCHI.
OYHKINH COCTOSIHUS. BHYTpEHHSSI JHEPTHSI U SHTAIBITHS.

[IepBoe Ha4anO TEPMOAMHAMUKHY.

TennoeMkocCTs.

TepMmoxumMuueckue ypaBHeHus. 3akoH ['ecca.

ITepBoe u BTOpOE ciencTBud U3 3akoHa ['ecca.

3akon Kupxroda.

10. TerutoTa pacTBOPEHUS COJU M TEIIOTA THAPATOOOPA30BAHMS.

LCoNoORAWN

TEMA Ne 2: SOHTPOIIUSA. BTOPOE U TPETBE HAYAJIA TEPMO/IMHAMUKU.
SHEPI'USI TUBBCA U DHEPT'US I'EJIBbMI'OJIBIIA
(mpakTuyeckoe 3aHATHe, 4 Jaca)

Iean 3ansaTHA:

Pemrenue 3a1a4 Ha pacyeT TEMI0BbIX YPPEKTOB XUMUIECKUX PEAKIIUi 1Mo 3akoHy ['ecca u
ero cienctausam. Pacuer AS® u AG® s xumudeckoit peakiuu u onpe/eeHue BO3MOKHOCTH
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI PEAKIIUU B U30JIMPOBAHHON U HEU30JUPOBAHHOU
CUCTEMAX.

Bonpocs! puist 00cyxneHus:

=

DHTpomnus cucTemsl. TepMoInHaMUuYecKasi BEpOSTHOCT CUCTEMBI.

2. PacueT BeNWYMHBI SHTPOTIHMH 10 YPAaBHEHHIO bolbIIMaHa 1 yepe3 TeIIoTy 00paTUuMOro
nporiecca.

Bropoe u TpeThe Hauana TepMOIMHAMHUKH. AOCOJIFOTHAS BETMYMHA YHTPOTIHH.

PacueT AS%eaxum ¥ KPUTEPHH CAMOTPOM3BOIBHOTO POTEKAHHMS TIPOLIECCOB B
H30JITMPOBAHHBIX CHCTEMAX.

[Tporeccrl B HEU30IUPOBAHHBIX cucTeMax. DHeprus ['md0ca u sHeprus ['enpmromibia.
Pacuet AGCpeaxm 110 Bemmunnam AGCosp, BENIECTB, y4aCTBYIONMIUX B PEAKIIHHL.

AGCpeaxums KaK KPUTEPHiT cAMOIPOM3BOIBHBIX TIPOIIECCOB B HEM30IMPOBAHHEIX CHCTEMAX.

»ow

No o

Pemmmrn 3amaun:

1. BBI'—II/ICJ'II/ITI) CTaHJIapTHYIO TCHJIOTy 06pa3013aH1/m aMMHaKa HpH IIOCTOSITHHOM JIAaBJICHUHU U
IIOCTOSIHHOM OG’bCMC, HCIOJIB3YA CICAYIOIINEC JaHHBIC!

ANH3; ¢y + 3020 — 2Noy + 6H2O(; AH% = —1530,28 kJIx ;

2Hxy + O2p —  2H2009 ; AH% = —571,68 x/Ix .

2. Tennotsl pactBopeHus | Mosb HaTpus U | MOJIB OKCHA HATPHUS B BOJIE ITPU CTaHAAPTHBIX
YCIIOBUSX paBHbI cooTBeTCTBeHHO — 183,79 x/[x/Momb u — 237,94 k/[x/mMonb. Termora
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00pa30BaHus BOJBI IPU CTaHIAPTHBIX YCIOBHX paBHa — 285,84 x/[x/Monb. Bbruuciuth
CTaHJAPTHYIO TEIJIOTY 00pa30BaHUs OKCHJA HATPUs IPU MOCTOSHHOM JIaBJICHUU U TOCTOSTHHOM
o0BeMe.

3. PaccuuTarh SHTANBIHIO TUAPATAIIUH CYIb(aTa HATPHS, €CIIH U3BECTHO, YTO DHTAJIBITUS
pactBopenus 6e3BoaHOM comr NaxSOury paBHa — 2,3 kJ[>K/MOJIb, @ SHTAIBIINS PACTBOPEHUS
kpuctaioruapata NaSOs - 10H20) paBra +78,6 xIk/MOb.

4. BBIUUCIUTH CTAHIAPTHYIO TEIJIOTY OOpa30BaHMS METAaHA TIPU TTOCTOSIHHOM JAaBJICHUU U
MOCTOSTHHOM 00BEeMe, HCITONIb3Ys CIICIYIOIINE JTaHHbIC:
CHspy + 2020 — CO2¢y + 2H20 (o ;AH% = -890,3 xJIx ;

Hoey + 12029 —  H20¢9 ; AH% = -2858 x/x ;
C @ + Oy —  CO2(;AH% = -393,5 kJIx.

5. BBIYHCINTH TEIUIOBOM 3P (PEKT peakiuy IPH MOCTOSHHOM JIABJICHUH M IIPH IIOCTOSTHHOM 00beMe,
OpU CTaHAAPTHBIX YCIOBHUAX, UCIIONB3YS CIACAYIOIINE TEPMOTUHAMUYCCKUE BEITUIMHBI:

CH20H — CH20H ) — CH3COH ) + H20 )
AH’.., k/J>x/MOIb —1192,86 —1192,44 0

6. BeruucauTs TemnoBoi 3GpdEKT peakuu py HOCTOSHHOM JaBJICHUM H IIPH TIOCTOSHHOM 00beME,
U3MEHCHHE SHTPOIUH U dHEepruu ['md0ca mpy CTaHIAPTHBIX YCIOBHSX, UCIOJB3YS CIICIYIOIIHE
TCPMOAUHAMHUYCCKUC BCIINYNHLI:
Al03 (1) +  3S0s3 —  Al(SO4)3 (1)

AHooﬁp,, kJI>x/Monb — 1675 —395,2 —3434
SO, Ix/K-Momnb 50,94 256,23 239,2

Crenarth BBIBOJ O BO3MOYKHOCTH CAMOIPOM3BOJIBHOTO NPOTEKAHUS PEAKIMK B H30JMPOBAHHOIM
u HeI/I3OHI/Ip0BaHHOI>’I CUCTEMC.

7. BpruucnuTh TemoBoi 3G (PeKT peakuy Ipyu MOCTOSHHOM JaBJICHUH U TPU MTOCTOSHHOM
o0beMe, n3MEHEHUe YHTPOIUU U dHeprun ['mb0ca nmpu CTaHAAPTHBIX YCIOBUSIX, UCIIONb3YS
CIEeYIOIINEe TEPMOANHAMUYECKIE BETMUNHBL:

CaHa () + 2Hyq —  CoHem

AHocmp., kJ>x/MOb —1299,6 —241,8 —1559,9

SO, JIx/K-Monb 200,8 130,6 229,5

CnenaTp BBIBOJ O BO3MOXKHOCTH CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIIMK B H30JIMPOBAHHON U
HEU30JIMPOBAHHOMN CHCTEME.

8. BpruucnuTh TemI0Boi 3¢ eKT peakuu Mpu MOCTOSTHHOM JaBJIEHUH U IPU MOCTOSHHOM
o0bemMe, U3MEHEHHE SHTPONUU U dHepruu I 'nb0ca (1Byms ciocodamu) Ipy CTaHAAPTHBIX YCIOBUSX,

HCIIOJIB3Y: CICAYIOIHNE TCPMOJNHAMUYCCKUC BCIIMUYNHBI:
2H Sy + 30200 — 2SO2pp + 2H20(

AH ., kJTx/MOMB —20,2 0 —296,9 —241,8
SO, Jlx/K-Momb 205,6 205,0 248,1 188,8
AGPp., KJIK/MOTB —33.3 0 —300,4 —228,4

Crenatb BBIBOJI O BO3MOXHOCTU CaMOIIPOU3BOJIBHOTO MPOTEKaHUS PEAKLIMU B U30JIMPOBAaHHON U
HEN30JIMPOBAHHOM CHCTEME.

TEMA Ne 3: XUMHNYECKOE PABHOBECHE.
BJIMAHUE KOHUOEHTPALIMU BEHIECTB, YYACTBYIOLIUX B PEAKIIUU,
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TEMIIEPATYPbI U KUCJIOTHOCTHU CPEJAbI HA COCTOSHHUE
XUMHUYECKOI'O PABHOBECHSA
(;mabopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

N3yueHnue coCTOAHNS XUMHYECKOTO pABHOBECHS U BIMSHUS [1apaMETPOB CUCTEMBI Ha
CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

JIa0. padora Ne2. XuMnuueckoe paBHOBecHE. BinsiHue KOHIIEHTpAlUK BEIIECTB,
YYaCTBYIOIIMX B PEAKIIMH, TEMIIEPATYPhI U KUCIOTHOCTU CPEbl HA CMEIICHUE PABHOBECHSI.

BOI[pOCLI AJIsA 06cy>1<11en1/m:

1. Ob6parumbie U HEOOpATUMbIE XUMUYECKHE PEAKLIUH.

Kakoe cocrosiHre 00patuMoil XMUMHUYECKOH peakMy Ha3blBalOT XUMUYECKUM paBHOBECHEM?

3. 3axoH AEWCTBYIOLIMX Macc IJisi XUMUYecKoro paBHoBecus. Koncrantel paBHoBecus: Kp, K,
Kf, Ka.

4. Cwmemenue paBHosecus — npunuun Jlelllarense-bpayna. Bnusinue koHuentpamnuu,
JABJICHUSI ¥ TEMIIEPATyPhl HA CMEIIECHUE XMMUUECKOIO PABHOBECHSI.

5. Hanummure ypaBHeHue i koHcTaHT paBHoBecHs Ky u Ke, 115 kaxoro us cienyromux
00paTUMBIX MPOLIECCOB:

2NO2r) <« 2NOrp +02¢; AH®>0

Hy@w + Brogy <« 2HBrg; AH%<0
Hopy + CuOw <  HO0@p + Cuw; AH<0

no

Kak cmecTurcs PAaBHOBCCHUC IIpU UBMCHCHUU I1apaMCTPOB CHCTEMBI?

6. Kak xoncTanTs paHOBecHs cBazanbl ¢ AGY u AF® peaxrun?
VYpaBHEHHE N30TEPMbl XUMUYECKOM PEaKIHH.
8. Brpruuciure KoHCTaHTY paBHOBecHs Kp peakumu:

SO3() + H2O@my <« H2SO4 (),

~

ecmn AGCsp. BemecTs SO3 (), H20 (x), H2SO4 (xypaBrbI cootBercTBenHo —370,4; -237,2 1
—690,3 xJIx/Momb. (OtseT: 3,14-10%).

TEMA Ne 4: ®DPA30BOE PABHOBECHE. PEHIEHUE 3ATAY 11O TEME
«XUMHUYECKOE U ®A30BOE PABHOBECHE)
(mpakTuueckoe 3aHsATHE, 4 Yaca)

Iean 3ansaTHA:

Paccmotpenue ¢ha3oBoro paBHOBECHS B OJIHO- M IByXKOMITOHEHTHBIX CHCTEMAX.

Pemrenue 3a1a4u Ha pacueT KOHCTAHT PABHOBECHSI XUMUUYECKUX PEAKIIMM U Yyncia CTeneHen
CBOOO/IBI TEPMOAMHAMUYECKON CUCTEMBI.

Bonpocsl 1151 00cyKa1eHus1:

XUMHUYECKUH MMOTEHINANT KaK (DaKTOp MHTEHCUBHOCTH (DU3UKO-XUMHUYECKUX MTPOIECCOB.
Pacuer KOHCTaHT paBHOBECHS XMMUYECKHX PEaKLU.

dazoBoe paBHOBecHE U (a30BBIC TIEPEXOJIBI.

Yucno creneHel cBOOOIBI.

[TpaBuio ¢a3 I'n66ca.

O/HOKOMITOHEHTHBIE, IByXKOMIIOHEHTHBIE U TPEXKOMIIOHEHTHBIE CICTEMBI.
JnarpaMMsl COCTOSIHUS.

OCHOBBI TEPMUYECKOTO aHAIH3A.

N~ wWNE
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9. Pacuer uucina creneHei cBOOOIbI TEPMOIUHAMUYECKON CHCTEMBI.
Pemmnrs 3anaun:

1. BpIUMCINUTH KOHCTAaHTY PaBHOBECHUS PEAKIIMH IIPU CTAHJAPTHBIX YCIOBUSX, UCIIOIb3YS
CIPAaBOYHBIE IaHHbIE!
HSey + Chey o S + 2HCly
AH 6y, KJIK/MOMB —20.9 0 0 —92.1
S°, Tsx/K-Momb 205,7 223,0 31,9 186,8
[TpenoxuTe onTUMaIbHOE U3MEHEHHUE ITapaMeTPOB cUcTeMHI (¢, T 1 p) uist yBenuueHus
BBIX0/J1a MPOYKTOB peakiuu. OTBET 000CHOBATh.

2. BBMHCINTH KOHCTAHTY PABHOBECHUS PEAKIIMU MPH CTAHAAPTHBIX YCIOBUSX, HCIONB3YSI
CIpaBOYHBIC TaHHBIE:
2NOp + Clay <« 2NOCly
AHoo6p,, kJ>x/MOIb 90,2 0 52,4
SO, Jlx/K-momb 210,6 223,0 261,6
Kak cMmecTuTCst paBHOBECHE ITPU CHUKEHUH TEMIIEPATYPhI U TTOBBIIICHUH JIaBJICHUS B CHCTEME U
YBEJIMYEHUH KOHILIEHTpauuu xjiopa? OTBeT 000CHOBATh.

3. PaccuuTaiiTe KOHCTAaHTY pPaBHOBECHUS U UCXOAHbIE KOHIIEHTpaluu okcuaa azora (1) u
KHCIIOpOo/ia AJIsi 00OpaTUMO peakIiu:

2NOr + 029 < 2NO2(y,
€CJIM B COCTOSTHMM PaBHOBECHsI pAaBHOBECHBIE KOHLIEHTPAIMK BEIIeCTB paBHbI okcu azora (II) —
0,056 momw/n; kuciopoa — 0,02 moinw/m; okcua azota (IV) — 0,044 monb/i1. B kakoM HanpaBiieHUU
IPOTEKAeT AaHHas peakiys (OLEHUTE MOJI0KEHUE PaBHOBECHS)?

4. HauanpHbIe KOHIICHTPAIIMK BOJIOPO/Ia U Hoa paBHbI cooTBeTcTBeHHO 0,2 1 0,1 Mo/ [Tocne
YCTaHOBJICHHS pPABHOBECHS KOHIICHTpAIHs ioa0Boa0poa paBHa 0,08 Moib/11. Berauciuth
KOHCTaHTY PaBHOBECHS U PABHOBECHBIE KOHIIEHTPALIMK BOJIOPOJA U io/a.

5. B cocTosHuM paBHOBECHS peakiiuyu o0pa3oBaHMs aMMUaKa U3 BOJOPO/Ia U a30Ta KOHIIEHTPALIUs
aszora pasHa 0,2 moub/11, Bogopoaa 0,1 monw/n, ammuaka 0,7 MoJib/11. BBIMUCTUTE KOHCTAHTY
paBHOBECHSI U UCXOHBIE KOHIIEHTPAIIMHU a30Ta U BOJAOPOAA.

6. OnpenenuTh HaNpaBJIE€HUE TPOTEKAHUS PEAKLIMU B3aUMOAECHCTBUS BOJOPOAA C HOJOM C
obpazoBanuem iomoBogopoaa mpu 298K, eciu KOHIIEHTpAIMK BEIIECTB B CUCTEME PABHBI:
Bogopoaa — 0,01 monw/m, iioga — 0,01 monw/n, iomoBomopoaa — 1,0 monb/n. Koncranta paBHOBecust
K. =2.

7. Bbruvcauthb yncio a3, KOMIIOHEHTOB U CTENEHEH cBOOOIbI B CCTEME, COCTOSIEH U3 BOAHOTO
pacTBopa, coiepkKallero cyiabdar HaTpUs U XJIOPU HATPHS, TAPOB BOJbI U KPUCTAIUIOB JIb/A.

8. Cuctema, cocTosIas U3 BOJHOTO pacTBOpa cylb(dara HaTpUs, KPUCTAIIOB 3TOH CONU U
BOJISIHOT'O MTapa, HAaXOAUTCA MPU MOCTOSHHOM JIaBJIEHUU. BRIUUCINTD YKCIIO cTeneHeil cBOOO b
U YKa3aTh BApUAHTHOCTb CHCTEMBI.

9. Bpramcnuth yncio (a3, KOMIIOHEHTOB M CTETICHEH CBOOOIBI B CHCTEME, COCTOSIINIEH U3 BOJTHOTO
pacTBOpa, COAEPKAIIETO ITUIIOBBIA CIIUPT, IAPOB BOJBI U IMAPOB CIIUPTA.

TEMA Ne 5: TEPMOJUHAMMNYECKHWE CBOVCTBA PACTBOPOB
(J1abopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)
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ean 3ansaTHUA:

M3yyeHue KOJIMIaTUBHBIX CBOWMCTB PacTBOPOB HEDJIEKTPOJIMTOB M IEKTPOJIUTOB. Pacuer
HABECOK BEUIECTB U 00BEMOB KHUAKOCTEH, HEOOXOTUMBIX JUIs MPUTOTOBIICHUS PACTBOPOB
3a1aHHOM KOHILICHTPALIUH.

JIa0. padora Ne3. [IpuroroBiieHre pacCTBOPOB U pacyeT UX KOJUIMTATUBHBIX CBOMCTB.

HpI/IFOTOBI/ITB CICOYIOIIUME BOAHBIE PAaCTBOPHLI:

1. 200 mux 0,1 M pactBOpa anerara HaTpus (TUIOTHOCTH pacTtBopa 1,02 r/mn).

2. 70t 5% pactBopa caxapa (IIIOTHOCTh pacTBopa 1,1 r/mm).

3. 50140 % pactBOpa 3TUIOBOTO criupTa (IUIOTHOCTH pacTtBopa 0,92 r/mu,

mIoTHOCTH criupTa 0,79 r/mi).

BbI4uCcIUTh COOTBETCTBEHHO MOJISIIBHYIO, MOJIIPHYIO KOHIIEHTPALUHU 3TUX PACTBOPOB,
MacCOBYIO JIOJF0 PACTBOPEHHOT'O BEIIECTBA  MOJIbHBIC JI0JIM KOMIIOHEHTOB B PacTBOpE.
PaccunTath OTHOCHTENBHOE MOHMKEHNE JIaBJICHUS HACHIIIEHHOTO TTapa, OCMOTHYECKOE
JIaBJICHUE, TEMIIEPATYPy 3aMEp3aHusl U TEMIIEPATypy KUTICHHs ITOJyYSHHBIX pacTBOPOB. Jlist
AIIEKTPOJIUTOB CYMTATH CTENICHD YIEKTPOIUTUIECCKOM TUCCOIMAINN paBHOU | 1 ydecTh
U30TOHHYECKUI KOA(DPUIIMEHT B pacyeTax.

Bonpocs! nuis 06cyxeHus:

1. Xapakrepuctuka u kKiaccudukaius pacTBOPOB.
2. Cnoco0bl BBIpaKE€HHsI KOHIIEHTPALUU pacTBOpa: MaccoBas J10Jis1, MOJIbHAs JA0JI,
MOJISIpHAs! KOHLIEHTPAIHsI, MOJISUTbHAS KOHIIEHTpaIus. PacTBOpUMOCTS.
3. TepMonuHamMHuyecKHe CBOMCTBA UI€ABHBIX PACTBOPOB:
e JIaBJICHHME HACBIILIEHHOIO Mapa HaJl pacTBopoM (3akoH Payns);
® TOBBIIICHUE TEMIIEPATYPhl KUIICHUS PacTBOPA;
® [IOHWXKEHHE TeMIIEPaTyphl 3aMep3aHUsl PaCTBOPA;
® OCMOC U OCMOTHYECKOE JIaBJICHUE.
HewuneanbHble pacTBOpbl. AKTUBHOCTD.
Oco0eHHOCTH BOAHBIX PACTBOPOB 3JIEKTPOIHUTOB.
CreneHb MEKTPOIUTUYECKON TUCCOIMAINN, U30TOHNYECKUN K03 pUIueHT.
TepMoauHaMUYECKHE CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

No ok

TEMA Ne 6: PACTBOPBI QJIEKTPOJIMTOB. JIEKTPOITPOBOJHOCTbD
PACTBOPOB DJIEKTPOJIUTOB. KOHAYKTOMETPUS
(;1rabopaTOpHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

Ieanb 3ansaTHA:

W3y4uTh pa3iaudHbIC BHJIBI AJIEKTPOIIPOBOJHOCTH PACTBOPOB JJICKTPOJIHTOB.
O3HAaKOMUTHCS C KOHITYKTOMETPUYECKHM METOI0M U3MEPEHUS YIEeTbHOM
AJIEKTPONPOBOHOCTH PACTBOPOB YKCYCHOM KHUCIIOTHI (CJ1a00T0 2JIEKTPOIUTA) Pa3IMIHON
KOHIIEHTpaluu. PaccuutaTh MOJIBHYIO AIEKTPONPOBOTHOCTH 3TUX PACTBOPOB, CTENIEHB
JICCOLIMAIMU U CpeIHIOI0 KoHCTaHTy aucconuanuu CH3COOH.

JIao. paGora Ne4. KoHIyKTOMETpUUECKOE OMPEIETIEHUE CTENEHU JUCCOLMALINU U
KOHCTAHTHI JUCCOIMAINH CJIA00TO JICKTPOIUTA (Ha IpUMEpPEe YKCYCHOU KUCIIOTHI).

Bonpocsl 1151 00cy:Ka1eHus:

1. DaeKTponpoBOAHOCTH PACTBOPOB AIEKTPOIUTOB: YAEIHHOE IJIEKTPUUECKOE CONPOTUBIICHHUE,
yJleNbHas 3JIEKTPOIPOBOJHOCTh, MOJIbHASI AIEKTPOIIPOBOIHOCTb.

2. BnusHue BenuuyMHbBI pa30aBieHMs pacTBOPa Ha MOJIbHYIO JIEKTPOIPOBOIHOCTb.
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©o ok w

[TonBukHOCTH NOHOB. 3akoH Konbpayma. Yucna nepeHoca.

Konnykromerpus. Pacder creneHn U KOHCTAHTBI IUCCOLUALIMN CIIA0BIX AIEKTPOIHUTOB.
CunpHBIE IEKTPOJIUTHL, OCOOEHHOCTH X BOAHBIX pacTBOpoB. Teopus Jlebas-Xrokkens.
AKTHUBHOCTB, KO3()(UIMEHT aKTUBHOCTH U MOHHAs CUJIA PacTBOpA.

TEMA Ne 7: QJIEKTPOHBIN IIOTEHIIUAJL TAJIBBAHUYECKHUM JEMEHT.

agrwn

~No

10.

MNOTEHHUOMETPUSA
(;1TabopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHusa:

PaCCMOTpeTB BHU/BI JICKTPUYCCKUX IMMOTCHIMAIOB, BO3SHUKAIOIIMX Ha I'paHUIIC pa3aciia (1)33,

YCTPOMCTBO M padOTy ralbBAaHUYECKOTO DJIEMEHTA, PACUeT AJICKTPOIBIKYIIEH CHIIBI 1
paboThI raJIbBAHUYECKOTO JIEMEHTA.

O3HaKOMUTHCS ¢ METOAMKOMN MOTEHIIMOMETPUYECKOTo n3mepenus pH cpeabi.

JIab. padora NeS. M3mepenue u pacuer 3/1C raibBaHMYECKOro 3JIEMEHTA.
[TorennmomeTpuveckoe u3Mepenne u pacuetr pH B pacTBopax ciia0ObIX IEKTPOIUTOB.

Bonpocsl 1151 00cy:Ra1eHus:

MexaHu3M BOSHUKHOBEHHSI SJICKTPUUECKOT0 NoTeHInana. KOHTakTHBIN, 2JIEKTPOIHBINA U
T PY3HBIA MTOTEHITAIBL.

YcTpoiicTBO 1 paboTa ralbBaHUYECKOTO AIeMeHTa Skoou-/lanuas.

O/1C raibBaHHMYECKOTO 3JIEMEHTA U €€ CBSI3b ¢ pab0TON M M3MEHeHHEeM dHepruu [ nooca.
CrangapTHBIN JIEKTPOAHBIN oTeHIMal. Bogopoanslii snekTpoa. YpaBuenue HepHera.
Psin nanpspxkenuit anemeHToB. OOBSICHUTD, YTO MPOUCXOAUT IpU HaHeceHuH karum 0,1 M
pacTBopa HUTpaTa cepedpa Ha MEHYIO IIJIACTUHKY.

Knaccugukamus 31eKTpoI0B.

Knaccudukanus 31eKTpOXUMUYECKUX LeTeH.

BrruucnanTs noteHmuan cepedpsHoro 3IeKTpoaa npu temmeparype 25°C, onymeHHOro B
PacTBOP €ro COJU ¢ aKTUBHOCTHIO HOHOB Ag* 0,001 MoIB/11.

BrruucianTs noTeHIMaN MMHKOBOTO JIEKTpoAa npu Temiiepatype 25°C, onmyImeHHOro B
PacTBOp €ro CONH ¢ aKTUBHOCTHIO HOHOB ZN?* 0,1 MOMIB/T.

BbIuncianTh BETMUUHY MOTEHIIMATA OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO 3yeKkTpoa Pt/
MnQO4~, Mn?* npu pH=1, ecru akTuBHOCTH HOoHa MNO4~ paBHa 0,05 Mons/1, a Mn?*
cootrBeTcTBeHHO 0,1 MOAB/II.

TEMA Ne 8: XUMMNYECKAS KHHETHUKA. OIPEJAEJIEHUE KOHCTAHTBI
CKOPOCTH PEAKIIMU BTOPOI'O ITOPAKA
(;rabopaTOpHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

Ieanb 3ansaTHA:

PaccMoTpeTh OCHOBBI XUMHUUYECKON KMHETUKU. O3HAKOMHUTHCA C METOJIOM ONPEICTIECHUS
KOHCTAHTBI CKOPOCTH PEAKIMU BTOPOTO MOpsiKa. PaccunTarh KOHCTAHTY CKOPOCTH 3TOU
peaKkuuu.

JIad. padora Ne6. OnpeneneHre KOHCTaHTBI CKOPOCTH PEAKIIMKM BTOPOTO MOpsIKa HA
pUMepe PeakLuu OKUCICHUS HOAMa Kallusl IepCyib(aToM Kasusl.

Bonpocsl 1151 00cyRa1eHus:
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1. OcHoBHBIE NpEACTaBICHUS XUMUYECKON KUHETUKH: TPOCTHIE U CII0KHBIE PEAKIINH,
TOMOT€HHBIE U T€TEPOTeHHBIE PEAKIIUU, CKOPOCTh XUMHUUECKUX PEaKIIUM.

2. MonexyasipHOCTb U MOPAIOK PEAKIMU. 3aKOH JEHCTBYIOIIUX MAcC ISl IPOCTHIX

TOMOT€HHBIX peakiuii. Kunernueckue ypaBHEHHUSI.

MexaHn3M XUMHUECKUX peaklnil. DHEprus aKTUBAILlMU Peakluu. Y paBHEHHE AppeHuyca.

3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKINH OT TEeMIIepaTyphl.

DHepreTUyecKuii MpopUIIb FIK30TEPMUUYECKON 1 SHAOTEPMHUUECKON PEaKIINH.

AKTUBHPOBAHHBIN KOMIUIEKC U CTEpUUECKUl (hakTop. YpaBHEHUE AppeHHUyCa C y4ETOM

cTepuyeckoro gakropa u yucia 3pHEKTHBHBIX CTOJIKHOBEHHN MEXTY YaCTUIIAMHU.

7. Kak u3MEHHUTCSI CKOPOCTh MIPSIMOM peaKIuu: 2COw) + O2¢) «2CO2 () mpu
yBenuueHuu koHuentpamuu CO B 3 paza?

8. Kak u3MeHHTCSI CKOPOCTh IPSMOM peaKIuu: 2NOw) + O2@) «2NO2 (), ecnnm
00bEM PEaKIIMOHHOIO COCY/1a YBEIUYHUTCS B 2 paza?

9. BpruncnuTh TeMOepaTypHbIi KO3()OUIIMEHT CKOPOCTH PEaKIUU, €CIIU MPU MOHUKEHUH
temneparyps! Ha 30°C cKOpOCTh peakIuy YMEHbIIUIACK B 8 pas.

©o ok w

TEMA Ne 9: KATAJIN3
(mpakTHueckoe 3aHsATHE, 2 yaca)

ean 3ansaTHSA:
PaccMoTpeTh OCHOBBI KaTalii3a M MEXaHU3M KaTaJTUTHYECKUX PEaKIUH.

Bonpocsl 1151 00cyKkI1eHus:

Karanu3. Buael katanusa.

KaTtanuzaTtopsl u KaTaIUTUYECKHE PEAKLIUH.
MexaHu3M KaTalUTHYECKUX PEaKLIMil.
DHepPreTUYeCKuid MpoPuiib KaTATUTHUECKOU PEaKIINH.
Karanutnueckast ak THBHOCTb.

depMeHTaTUBHBIN KaTajan3, €ero 0COOEHHOCTH.
YpaBrenne Muxasnuca-MeHTEH U €ro aHaJIn3.

NoabkowhE

8.3.2. JlabopaTopHbie M MPAKTHYECKHE 3aHATHSA
3 cemectp. Kosstouanasi xummst

TEMA Ne 1: JUO®OBHBIE Y JINOPUJIBHBIE JUCITEPCHBIE CUCTEMBI
MOJYYEHHUE JTUOP®OBHBIX U TNOPWNIBHBIX KOJIOUJIHBIX PACTBOPOB,
SMYJbCHUHN U ITEH, U3YUEHUE UX CBOWCTB
(J1abopaTopHO-TIpaKTUUECKOE 3aHATHE, 4 Yaca)

ean 3ansaTHUSA:

Paccmotpets knaccudukanuio aucrnepcHsix cucteM (IVTuna), ycTOHYMBOCTH JHCTIEPCHBIX
CUCTEM U METOJIbI UX TOTYyUYEHUSI.

JIa6. padora Nel. [Tonydenue muodoOHBIX U TMOPUIBHBIX KOJUIOMIHBIX PACTBOPOB.

JIa6. padora Ne2. [TosyyeHue SMyIbCHI U TIEH U U3YYEHHUE UX CBOMCTB.

1. Ilomyuyenue nuoPOOHBIX KOJJIOUIHBIX PACTBOPOB METOJOM KOHIEHCALIUH.
A. Meton Gpu3nuecKoil KOHAEHCaIHH.
e [losyunTs rHIPO30JIb CEPHI.
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o [lomyunth ruApPO30Ib KaHU(DOIH.
b. Meton xuMu4uecKkOi KOHACHCAIIH.
e TlonyuuTsb 30b THIPOKCHIA JKETIE3A PEAKIIMEN THIPOIIU3A.
o Tlomyunts 3016 MOIUAA cepedpa peakiuei JBOMHOTO OOMEHa.
e JlonyuuTh ruApO30Jib CEPHI pEAKLIUEN OKUCIEHUSI—BOCCTAHOBIICHHUS.
2. Iony4enune mmo(oOHBIX KOJUIOUIHBIX PACTBOPOB METOIOM JUCIIEPTUPOBAHHUSL.
e [lomyuuTtsb 3076 TUAPOKCUIA JKETI€3a IyTeM aJCOPOLIMOHHON MEeNTH3AIIH.
e [lonyunth 307b TMAPOKCHAA ATOMUHHUS MOCPEICTBOM MENTH3ALUU COJSHON
KHCIJIOTOM.
3. Ilonmydenue mUO(UIBHBIX 30JICH.
e [lonyuuts 30516 Kpaxmaia.
e [losyunts 30JIb J)KETATHHA.
4. TlomyueHue SMYJbCHHA NMPSMOrO M OOPAaTHOTO THUIIOB, U3yYCHHE METOJOB ONpEACIICHHUS THUIIA
SMYJIbCHH.
5. Ilony4eHue neH U U3y4eHHE UX CBOMCTB.

Bonpocs! nuis 06cyxeHus:

1. HaszoBure BUIBI yCTOWYMBOCTH AMCIEPCHBIX CHCTEM B COOTBETCTBUHU C KiacCcHU(UKaIUEH
[TeckoBa. B dyem 3awitouaercs pazinyue MEXIy JIHOQUWIBHBIMM U JIHOGOOHBIMU
KOJUIOMJIHBIMH CHCTEMaMu?

2. Yem o0ycnoBieHa arperaTuBHas HEyCTOWYMBOCTh JTMOPOOHBIX AucnepcHbIXx cuctem? Kakue

IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOJIAT B ITUX CUCTEMAX?

Kakumu meronamu nonyuarot 1nodobublie qucnepcHslie cucteMsl? IIpuBenure npumepsl.

4. Ha uro 3arpaumBaercs pabora mpu ApoOJIeHWHM W H3MeNnbYeHHH MarepuainoB? Kakum

o0pa3oM MOXHO YMEHBIIUTh pabOTy U3MEJIbYEHHUS U TOBBICUTh JUCHEPCHOCTh

M3MENIbYaeMoro Marepuana?

Omynbscun. Kak kimaccuuuupyroT smyiabeun?

Kakwue BemecTBa UCIOIb3YIOT B KAYeCTBE CTAOMITN3aTOPOB MPSMBIX U OOPATHBIX IMYJIbCUI?

Tuns! crabunuzaropos. Yucio I'JIb s [TAB.

[Tpu paccMoTpeHuU >MyNbCU B/M M M/B TPYAHO OIPENEIUTh, KaKas U3 JABYX XKUAKOCTEH

ABIsieTCs AucniepcHor (azoil. Kakumu mMeTogaMu MOXHO 3TO clenaTh?

9. Tlpomecc obpamenus (a3 smynbenn. Kak ocymiecTBUTL oopameHue a3 sMmynbcuii?

10. Cxema cTabmin3anuy NpsiMbIX U 00paTHBIX dMYibcuit ¢ momoibio [TAB.

11. B yem 3akiroyaercsi MEXaHU3M CcTaOUIU3aluu el ¢ nomonibio [TAB?

12. Cxema neHooOpazoBanus ¢ momoibso [TAB.

13. KakuMu mapameTpaMu XapaKTepu3ylT yCTOWYMBOCTH TIEH?

14. Kakoe nmpakTHyecKoe 3HaueHHe UMEIOT SMYJIbCUU U TEHbI?

15. [Ipouecc ¢noTanuu 1 ero NpUMEHEHHE.

w

N :

TEMA Ne 2: IOBEPXHOCTHBIE SIBJJEHUS] 1 TOBEPXHOCTHOE HATSKEHHE.
ONPEAEJEHUE IMOJHOU MOBEPXHOCTHOMU SHEPTUHU XKUAKOCTEU
(;rabopaTOpHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

ean 3ansaTHUSA:

PaccMoTtpeTh siBieHHs, TPOTEKAIOIINE HA TPaHUIIe pa3zena a3, MOHITUS ITOBEPXHOCTHOE
HATsOKCHUA» U «KIIOJIHAA IMTOBEPXHOCTHAA DHEPTUA. PaCCMOTpeTB MCTOABI U3MEPCHUA
MMOBEPXHOCTHOI'O HATSXKEHUS KUJKOCTEN U OINpPEENICHHs TIOJIHON OBEPXHOCTHOM SHEPTUU
Y €€ COCTaBJISIFOIIUX.

JIad. padora Ne3.M3mepeHne MoBEpXHOCTHOTO HATSXKEHUSI )KUJIKOCTEN U OTpeieTICHUE
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IIOJIHOM ITOBEPXHOCTHOM SHEPIUU KUIAKOCTH.
Bonpocs! nu1s1 06cyxneHus:

UTto Takoe MOBEpXHOCTHOE HATSYKEHUE U B KaKUX €JUHUIIAX OHO U3Mepsiercs?

Kak 3aBHMCUT NOBEPXHOCTHOE HATSDKEHUE OT IMPUPOABI BEIIECTBa, O0Opa3yroIero
MOBEPXHOCTh (MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBUSA)?

Kakue MeTosbl HCHOIB3YIOTCA AJIs OIIPECIICHUS TIOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTEH?
Ha ueM ocCHOBaHO u3MeEpEeHHE IOBEPXHOCTHOIO HATSXKEHUS JKUIKOCTEH METOJ0M
KallWIJISIPHOTO TIOAHATHUS, METOJOM HauOOJbIIEro AaBICHMS Iy3bIpbKa BO3ayXa (METO[
Pebunpaepa), MeTo10M OTpbIBA KOJIBLIA U CTAIATMOMETPUUYECKUM METOJOM?

Kak n noyemy 3aBHCHUT OBEPXHOCTHOE HATSKEHUE TEJ OT TeMIIepaTypbl?

[To xakoMy ypaBHEHMIO MOYKHO paccuMTaTh IOJHYIO IOBEPXHOCTHYIO 3Hepruto? Kakue
JJaHHbIE HEOOXOAUMBI JUIsl TAKOTO pacyera?

Kak Biusier temneparypa Ha TEIUIOTY U SHTPOIMIO 0Opa30BaHMsI €IMHULbI IOBEPXHOCTU U
Ha IOJIHYIO TOBEPXHOCTHYIO SHEPIHIO KUAKOCTEH?

TEMA Ne 3: IOBEPXHOCTHO-AKTHUBHBIE BEHIECTBA (ITAB). ACCJIENJOBAHUE
MHUIEJJIOOBPA30OBAHUSA B PACTBOPAX ITAB. OIIPEJAEJIEHUE KPUTHYECKOU

agrwbdE

S

10.

11.

KOHIUEHTPAIIMUU MULIEJINIOOBPA30BAHUSA (KKM) ITAB
(J1abopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)

Iean 3ansaTHA:

Uccnenosanue BnusiHus [IAB Ha moBepXHOCTHOE HATSDKEHHE KHUJKOCTEH M ONpEIeNIeHUe
KKM noBepXHOCTHO—AKTUBHBIX BEIIECTB METOJAOM MU3MEPEHHUS MOBEPXHOCTHOIO HATSKEHUS
(meron Pebunpepa).

JIao. padora Ne4.TToBepXHOCTHO-aKTUBHBIE BEIIIECTBA. Uccnenosanue
Munemiooopasosanuss B pactBopax I[IAB. OmnpeneneHue KpUTHUECKON KOHLEHTpPALUU
mutemiooopazoBanus (KKM) no u3smMeHeHUI0 MOBEpXHOCTHOTO HaTshkeHUs pacTBopos [TAB.

Bonpocs! nuis1 00cyxneHus:

Kakwue BelecTBa Ha3pIBalOTCS IOBEPXHOCTHO—AKTUBHBIMH, KAKOBO CTPOEHUE UX MOJIEKYJ?
Kak xknaccudummpytor [TAB?

Yem ornmyarorcs kosongusle ITAB ot netunHo pactBopumsbix? Yrto HazpBaroT KKM?
Kaxkue cymectBytoT metoibl onpeaenenuss KKM?

[Touemy npu KoHIEHTpanusX, npespimarommx KKM, noBepXHOCTHOE HaTsHKEHHE PAaCTBOPOB
ITAB npakTuuecku He u3MeHseTcs?

Kakue dakrtops! Biustor Ha KKM?

Kak m mowemy Bimser jumHa yrieBoxopogHoro paaukana Ha KKM B pasHeIx no
MOJIIPHOCTU PACTBOPUTENAX?

Kakum oGpazom opueHTHpYIOTCS MoJiekyibl [TAB B munemiax, oopasyromuxcs B MOJISIPHOM
Y HETOJISAPHOH cpenax?

Kaxkoe siBneHue Ha3pIBalOT comoounuzamnueit? Yem o0yciioBIeHo 3TO siBIeHHE?

Pacckaxkute o npaktnueckom npumenennu [IAB. Ha uem ocHoBaHO ncnonb3oBanue IIAB B
KauyecTBE CTa0MIN3aTOPOB TUCIIEPCHBIX CUCTEM?

B uem 3akmrouaercs MexaHU3M MOIOIIETO AeicTBus pacTBopoB [TAB?

TEMA Ne 4: AICOPEIIMS. AJICOPBIIAA YKCYCHOM KNCJIOTHI HA
ITOBEPXHOCTH AKTUBHPOBAHHOI'O YIJIA
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(;mabopaTopHO-TIpaKTHUECKOE 3aHsATHE, 4 yaca)

Iean 3anaTHusa:
[IpoBecTn amcopOumMi0 Ha TpaHWIE >KUAKOW W TBepmod ¢a3. Iloctpouts wu30TEpMY

agcop6umu. Haiitu 3HaueHust K03 UIHMEHTOB ,B u N B ypaBHeHUU PpelHINXa.

JIa6. padora NeS.AncopOrus. ApncopOuusi YKCYCHOM KHCIOTBI Ha TOBEPXHOCTHU
aKTMBUPOBAHHOTO YTJIS.

Bomnpocsl 1i1st 00cy:KkaeHus:

1. Jlaiite onpeneneHue nmoHATHs afacopouu. Yto takoe ['m66coBckas aacopomusa? Yro takoe

U30TepMa, U30MKUKHA U U30CTepa afacoporuun?

Hanummre ¢pyHnameHnTanbHoe aacopOroHHoe ypaBHeHue ['n00ca u yacTHbIe €ro ciy4yau.

3. AncopOius 1 mOBepXHOCTHAs! aKTUBHOCTb. [loBepxHOCTHO—aKkTHBHBIE BenecTBa (ITAB).
VYpasuenue llIumkosckoro. [1pasuno drokxno—Tpay6e.

4. Teopust MoHOMONEKYISIpHON aacopOuuu JIsurmiopa. Hanumnre ypaBHEHHE U30TEPMBbI
azicopOuMu U 00bsACHUTE PU3NUECKUNA CMBICI BXOASIIMX B HETO BETUYHH.

5. DKCTpanossIMOHHBIE CIeICTBUSA U3 ypaBHeHus JIaurmiopa. 3akon ['enpu. Kakos
¢bu3nueckuii CMbICI KOHCTaHTHI ['eHpu?

6. Ancop6mmronHoe ypaBHenue @pelinamuxa. Kak onpenenuTs KOHCTaHTHI B YPaBHEHUN
Opelinanuxa?

7. Kak opueHTHpOBaHbI MOJIEKYJIbl YKCYCHOM KUCIIOTBI IPU aICOPOLIMH U3 BOAHBIX PAaCTBOPOB
Ha MIOBEPXHOCTH AKTUBUPOBAHHOIO YIJIs?

no

TEMA Ne 5: BBICOKOMOJIEKYJISIPHBIE COEMHEHUS U X CBOMCTBA.
HNCCJIEJOBAHHUE ITPOLLECCA HABYXAHUSA TBEPAbIX IOJIMMEPOB
(J1abopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)

ean 3ansaTHUSA:

N3ydenue crenenn HaOyxaHusl TBEP/IbIX TOJTUMEPOB Ha MPUMEpE JKEeIaTHHA.

JIab. pa6ora Ne 6. BeicokomoieKysipHbIe COSMHEHUS U UX CBOMCTBA. MccnenoBanue
npoliecca HaOyXaHus TBEP/IbIX MTOIUMEPOB.

Bonpocs! puist 00cyxneHus:

=

Yro nazeiBator BMC? KakoBo cTpoeHue nu ocHOBHBIE cBolicTBa BMC?

2. Kakwue BemecTBa OTHOCAT K moyMaieKTpontaM? KakoBbl 0COOEHHOCTH CTPOSHHS OEIKOB?

Yro Takoe n303IeKTpuYecKasi TouKa?

Urto Takoe HaOyxanue? Kakumu sIBICHUSIMU COITPOBOXKIAETCS IIpoLiecC HaOyXxaHus?

Kak knmaccuuuupyroT moimmepsl B 3aBUCUMOCTH OT CIIOCOOHOCTH K HaOyxanuto? Urto

Ha3bIBAECTCSI CTENIEHBIO HA0yXaHUs?

5. Bmmser nu pH cpenpl Ha HaOyxanue? Kakoe BIusHHME OKa3bIBAIOT KATHOHBI M aHMOHBI HA
CTereHb Ha0yxaHus?

6. Yro Ha3bIBaIOT BhICAJTMBAHUEM 7

7. Urto Ha3bIBaeTCs KeIaTHHUpOBaHUEM (3acTyaHeBaHHeM)? OT KakuX (pakTOpOB OHO 3aBUCUT?
Kak Binser Ha npouecc 3acTyiHeBaHUs KOHLeHTpauusa pactBopos BMC u pH?

8. Uro naswBaercs cuHepesncoMm? KakoBbl mpuumHBI ero Bbi3biBaromue? Kakue ¢axTops

BIIUSIIOT HA CHHEPE3UC?

»ow
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TEMA Ne 6: PEOJIOT'MS JUCHEPCHBIX CUCTEM. U3SMEPEHHE BI3KOCTH
KUIKOCTEHU KAITNWJJIAPHBIM BUCKO3UMETPOM
(;1TabopaTopHO-TIPAaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

H3mepenune BS3KOCTH JTHOMUIBHBIX M JUOPOOHBIX KOJJIOUIHBIX pPAacTBOpoB. M3ydenue
3aBUCHUMOCTH BSI3KOCTH JIMOQPUIBHBIX IUCIIEPCHBIX CHCTEM OT KOHIICHTPAIMH TUCTICPCHOM
da3bl, TeMIiepaTypbl, BBEACHUS SJIEKTPOIUTOB.

JIab. paGora Ne 7. Peosiorust AUCHEpCHBIX cUCTEM. VI3MepeHue BA3KOCTH KUAKOCTEH
KalWUIIPHBIM BUCKO3UMETPOM.

Bomnpocsl 1u1st 00cy:KaeHus:

1. JlaiiTe XapakTepUCTHUKY CIEAYIOLUIMM IOHATHAM: peosiorus, aedopmanus, HanpspKeHue
ciBHra, ckopocth aedopmarun. Hanummre ypaBHenue I'yka u ypaBaenue HproToHa.

2. Urto Takoe BA3KOCTb, B Kakux eauHuiax oHa m3mepserca (B cucreme CU u CI'C)? Kak
KJIaCCU(UIUPYIOT KHUJIKOCTH TI0 3aBUCHMOCTH BSI3KOCTH OT MPHIIOKEHHOTO HANpPsHKEHUS
casura?

3. Hamummre ypaBHenue Ilyaseiing wu ypaBHeHHe DOWHINTEHHA. YKaKUTE TPAHUIBI

IIPUMEHUMOCTH YPaBHEHMsI DUHIITEHHA.

OxapakTepu3yiTe TUIIBI CTPYKTYP, BOZHUKAIOIIMX B IUCIEPCHBIX CUCTEMAX.

OxapakTepu3yiTe BA3KOCTb CTPYKTYPUPOBaHHBIX cucTeM. Hanummure ypaBHeHue bunrama —

[lIBenoBa st miuacTUUeckoro TedeHusa. Yrto Takoe mnpenen Tekyuectu? Haueprure

o s

PECOJIOrH4CCKUC KPUBBIC U OTMCTLTC Ha Fpa(I)I/IKe BCIIMYNHY PT .

6. IlpuBenure peosoruueckue KpHUBbIE JJI peabHBIX KOJUIOMIHBIX cUcTeM o Pebunzaepy, a
TaK)K€ COOTBETCTBYIOILYIO KPUBYIO B KOOPJAMHATAX BA3KOCTh — HANpsDKEHHE casura. Jlaiire
XapaKTEPUCTUKY TPEM YYaCTKaM 3TUX KPUBBIX.

TEMA Ne 7: JTUCIIEPCHOHHBINA AHAJIN3 HU3KOUCITEPCHBIX ITIOPOIIIKOB
METOJAOM CEJUMEHTALIMU B I'PABUTALIMOHHOM I10JIE.
CEJIMMEHTALMOHHBINA AHAJIN3 CYCNEH3UNI
(;1rabopaTOpHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

[IpoBeneHne  MUCIEPCHOHHOTO  aHATW3a  TOPOIIKA  METOJOM  CEIMMEHTAluu B
rpaBUTallMOHHOM Toje. [lomydeHne KpUBBIX CEIMMEHTAIUH, MO3BOJIIOUIMX YCTAaHOBUTh
OTHOCHTEJIEHOE COJICP)KaHUE YaCTHIl B 3aJJaHHBIX HHTEPBAJaX PajnycoB, T.e. (PAKIIMOHHBIN
COCTaB CUCTEMBI.

JIab. padora Ne 8. JlyiciepcMOHHBIN aHaIN3 HU3KOAUCIIEPCHBIX MOPOLIKOB METOAOM
CeIMMEHTAIIMH B IPaBUTAIIMOHHOM Mosie. CelMMEeHTAallMOHHbIA aHAIU3 CYCIICH3HH.

Bonpocsl 1151 00cyKa1eHuUs:

=

Yro Takoe OPOYHOBCKOE IBMKEHHE, Y€M OHO 0OYCIIOBJIEHO B TUCIIEPCHBIX CHCTEMAax?

B kakux cucremax BO3MOXHO OpOYHOBCKOE JABHXKEHHE?

3. Kakme w3BecTHBI BaM METOIBl MAHWCIIEPCHOHHOTO aHanmm3a? VYKaKUTe 00IacTh uX
npuMeHeHus. J[s KakuxX AMCIEPCHBIX CHCTEM NMPUMEHSETCS CeIMMEHTAIlMOHHBIN aHalu3 B
TPaBUTAIIMOHHOM II0JI€ ¥ B IEHTPOOEKHOM TToJIe?

4. Hanumute ypaBHeHue CToKca JUIsl CKOPOCTH CEIUMEHTAlMM B T'PaBUTALMOHHOM IIOJIE.

KakoB ¢u3mdeckuii CMBICT BXOASIIMX B HEro BeIMYHMH? V3MEHEHHMEM Kakux MapameTpoB

N
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CHUCTEMBbI MOKHO U3MEHSTh CKOPOCTh OCaXICHHS YacTull?

5. KakoBwl ycrnoBusi coOmionmenuss 3akoHa Crtokca mpu ceauMeHTanuu? OT Yero 3aBUCUT
CKOpPOCTh CEIMMEHTAlK? BpIBEUTE OCHOBHOE YypaBHEHHE JIs CEIUMEHTAllMOHHOTO
aHaJu3a.

6. Kaxk ompenenuTh coaepkaHUe YaCTHI] IS TaHHOTO WHTEPBaJIa pa3MEpOB IO WHTETPATBHON
KpPUBOM CEIMMEHTALIUN?

7. JIns KakuX CUCTeM MPUMEHSICTCS CEIUMEHTAIIMOHHBIM aHamu3 B IeHTpoOexkHoM mone? B
YeM ero 0CoOeHHOCTH?

TEMA Ne 8: DJIEKTPUYECKHUE CBOMCTBA JJUCITEPCHBIX CUCTEM.
IJIEKTPO®OPE3. DJIEKTPO®OPETUYECKOE OINNPEAEJEHUE
SJIEKTPOKUHETUYECKOI'O IOTEHLHUAJIA
(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 Jaca)

ean 3ansaTHUA:

N3yuenue siBneHus syekTpodopes3a, 03HAKOMIIEHHE C METOJIOM OIPEIEICHUSI CKOPOCTH
IBUKEHHUS M 3HaKa 3apsjia KOJUIOMJIHBIX YacTHUIl, OIpeAeJCHHE 3JICKTPOKHHETUYECKOTO
MOTEHIAIA TUIPO30JIs THAPOKCUIA Kele3a.

JIa6. padora Ne 9. DnexkTprueckue CBOMCTBA IUCIIEPCHBIX CUCTEM. DIIeKTpodopes.
DnexTpodhopeTHIecKoe ONpe/IeIICHNE IEKTPOKUHETHYECKOTO TIOTESHITHAIA.

Bonpocs! nu1s1 06cyx1eHus:

1. KakoBbl NpUYMHBI BO3HUKHOBEHMS JBOWHOIO 3JIEKTPUYECKOro cjos Ha Mex(a3sHoi
nosepxHoctu? IlpuBennure nmpuMepsl MEXaHU3MOB 00pa30BaHMsl ABOMHOIO 3JEKTPUYECKOIO
CJIOSl B PA3JINYHBIX JUCIEPCHBIX CUCTEMAX.

2. JlaiiTe XapaKTepUCTUKY CTPOCHUS ABOMHOTO AIEKTPHUYECKOTO CJI0Sl HA TIOBEPXHOCTH pasjeria

¢a3. Kak u3MeHseTcsl MOTeHIMaad C PAacCTOSHMEM OT MOBEepXHOCTHU? YUYTO MOHMMAIOT HOJ

TONUIMHON Ju(dy3HOW wYacTH JBOMHOrO 3nekTpuyeckoro cinos? UYem onpenensercs

TOJIIMHA IJIOTHOU U M dy3HOH yacTell ABOHHOIO 3JEKTPUYECKOT0 cost?

[Tepeuncnure 31EKTPOKUHETUUECKUE SBJIEHUS U OOBSICHUTE, YEM OHHU 0OYCIIOBIIEHBI.

Yo Ha3bIBAIOT IEKTPOKMHETHYECKUM noTeHuanom? Kakue (hakTopsl BIUSIOT Ha I3€TTa —

noTeHuuan?

5. Hanummure ypaBHenue I'enbMronbua—CMOIyXOBCKOTO it CKOpocTu anekTpodopesa? [pu
KaKUX YCIIOBUSIX IPUMEHHUMO 3TO ypaBHeHHe? Kak NpaKkTHYecKH ONpeNesIuTh CKOPOCTh
JIBYDKEHUS YaCTHIL IPU MaKpodJieKTpodopese?

»ow

TEMA Ne 9: YCTOMUYUBOCTH U PASPYIIEHUE JINO®OBHBIX JUCITEPCHBIX
CUCTEM. CUHTE3 THAPO30JisI THAPOKCHUJA KEJIE3A, U3YUEHUE EI'O
KOATYJIAAIINU U CTABUWIN3ALIUN
(J1aGopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Jaca)

ean 3ansaTHUSA:

CuHTe3 rupo30is r’HAPOKCUIA Kelle3a KOHACHCAIMOHHBIM METOI0M; ONpPEAEIIEHUE 1opora
JMEKTPOJIMTHOM  KOAaryJislMd 30J8 W H3Y4YeHHE 3aBUCUMOCTH €ro OT 3apsaa
KOaryJupyroollero HoHa; onpeaeaeHne 3aluTHOTo YUCiIa CTaduIn3aropa.

JIab. padora Ne 10. YcroitunBocTh U Koarymsius J1Mo(poOHbIX AucTepcHbIX cucteM. CHHTE3
THJIPO30JIs THPOKCH/IA JKelle3a, U3yUYSHHE ero KOaryysiiiiy U CTaOUIH3alHH.
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Bomnpocsl 1u1s 00cy:KaeHus:

Kaxkoii mporiecc Ha3biBatoT koaryiainuein? Yem 3aBepuiaercs npouecc koarymsinuu? Kakumu
Croco0aMu MOXHO BbI3BaTh KOATYJISLINIO?

Urto Ha3bIBaIOT OBICTPON M MeIeHHOU Koaryssiuen? Teopus koaryssiun CMOTyXOBCKOTO.
Kakue mapameTrpbl JUCHEPCHOW CHUCTEMBbl BIUSIOT HAa CKOPOCTh KOAryjisiiud 4YacTHUI[ B
COOTBETCTBUH C Teopueil CMoIyXxoBCKOro? YeM OTINYarOTCs] KOHCTaHThI CKOPOCTU OBICTPOU
Y MEJUICHHOW KOAryJIsiuu?

OCHOBBI TEOPHH YCTOWYHUBOCTH JIMODOOHBIX aucriepcHbIX cucteM — teopuu JJJIPO. Kakosa
B3aUMOCBSI3b MEXJAY CKOPOCTbIO KOAryJasiiud W BHUJIOM TNOTCHIHAIbHOW KpPUBOU
B3aUMOJICHCTBUS YacTHL?

KakoBo pasnuuue MexXIy HEUTPAIU3alMOHHOM M KOHILICHTPALMOHHOM KOaryisinuen
anodoOHbIX 307eil 3nekTponutamu? Kak Biuser 3apsij KOaryJaupyrollero MoHa Ha Mopor
Koaryyisuuu’?

JeiictBuemM kakux (hakTOpoB OOECIeuMBAETCsl arperaTuBHAas YCTOMYMBOCTH JTHO(POOHBIX
mucnepcHelx cucreM? Kakue BelecTBa MCIONB3YIOT B KaueCTBE CTAOMIIM3aTOPOB 3TUX
cucreM?

TEMA Ne 10: OITHYECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM.
A2PO30JI1 U ITOPOIIIKHA
(camocTosTenpHAS paboTa, 2 yaca)
Iean 3ansaTHA:
I/I3y‘~II/ITI> ONTUYECKHUE CBOIICTBA AUCTICPCHBIX CUCTEM U OIITUYCCKUEC METO/IbI UCCIICIOBAHUA
JUCTIEPCHBIX cUCTeM. PaccMoTpeTh Kitaccu(uKaiuio ¥ CBOMCTBA a3p030Jieii U MOPOIIKOB.

Bonpocsl 1151 00cy:R1eHus:

OnTHyeckre CBONCTBA KOJJIOUTHBIX CHCTEM: paccesHue cBeta, dhdext Tunmans.
VYpaBHenue Panes u ero ananms.

Onrtuueckre METOJbl  HUCCIENOBAHMS  JAUCHEPCHBIX  CUCTEM:  YJIBTPaAaMUKPOCKOIUS,
AJIIEKTPOHHAS] MUKPOCKOTHS, HEDETIOMETPHUS, TYPOUTUMETPHSL.

A»dpo30iH, uxX KiaccuuKaius.

MeTo1bl TOTYy4YEHHS adPO30JI€H, CBOMCTBA a3PO30JIEH.

Mertoabl pa3pylieHus a3po30JIei.

IIpakTHueckoe 3Ha4€HHUE adPO30JICH.

B3pbiBbI a3p0307€i.

[Topomrku 1 UX CBOMCTBA: TEUCHHUE, pacibUICHHE, Iy aN3alusl, TpaHyITUuPOBaHHE.

8.3.3. TunoBbIe KOHTPOJILHBbIE 3aAHHUS AJIS1 CAMOCTOATEIbHOM padoThI
CTY/1eHTOB

CocraBuTth koHCTieKT «Knaccudukarus u cBoiicta [IAB».

CocTtaBuTh KOHCIIEKT «MexaHn3M Moromiero aeiictesusa ITAB».

CoCTaBUTH KOHCTIEKT «A3P030JIH, UX KIACCHU(PUKAIUS U CBOMCTBAY.

CocraButh KOHCIEKT «llopomiky, ux cBOMCTBaY.

CocraBuTh KOHCIIEKT «Kore3us, anare3us, CMaurBaHHUC).

CocTaBuTh KOHCIEKT «CIIocO0B OUHMCTKH KOJUIOUIHEIX CHCTEM).

[Tpumepnsbie 3amaun 1o Teme «Tepmoxumust. PacdeT TemnoBbix 23 GEeKTOB XUMUIECKUX
peakuuii o 3akony I'ecca»
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7.1. Paccuutath TermioBoi 3G heKT peakiuu TOPEHHs CEPOBOAOPOIa MPU MTOCTOSTHHOM JIaBJICHUH U
IpY TOCTOSIHHOM 00BbeMe:

HSwy + 320209y — SO + H20m

1o CJICAYHIHUM TCPMOXUMHUYCCKUM YPAaBHCHUSAM:

Sw + Hap — HSo AH®, = -20,17 x/Ix ;
Hiy + 1200 — H20 () ; AH% = -286,0 x/Ix ;
Sw + Op - SOy AH% = -297,0 xJIx .

7.2. BblYMCINTH CTAaHIAPTHYIO SHTANBINIO 00pa30BaHus HadTANIMHA!

10 C (v + 4Hyp — C10Hs (1)
1o CJICAYIOIIHUM TCPMOXUMUYCCKUM YPAaBHCHHUAM:

CiwoHsmy + 12029 — 10CO2¢y + 4 H20 () ; AHY% = -20,17 JIx ;
Hoey + 12029 —  H20¢9 ; AH% = -286,0 x/Ix ;
Cw t+ O —  COx(; AH% = -394,0 k/lx.

7.3. Buruuciauth CTAaHAAPTHYIO TCIUIOTY O6pa30BaHI/I${ KHUAKOIro MCTHJIOBOI'O CITMPTA IIPHU
INOCTOAHHOM JAaBJICHHUU U ITOCTOSAHHOM O6”I>€Me, HCIIOJIB3YA CICAYIOIHNEC JaHHBIC!

CH3OH @y + 320200 — COx) + 2H20 0 ; AH% = -715,0 xJIx ;
Hoey + 1202 — H20 o AH% = -285,8 xJIx ;
C + O — CO2 ) ; AH% = -3935 kJlx.

7.4. BpIUNMCIUTH CTAaHAAPTHYIO TEIUIOTY 00pa30BaHUs OKCUAA KaJIbLUs U
HOCTOSIHHOM JJaBJIEHUH U TIOCTOSSHHOM 00beMe, HCIIOJIb3Ysl CelyIOIUe JTaHHbIE:

CaOw + HOmw — CaOH)m ; AHY = - 64,74 x]Ix ;
Hoy + 1202 — H20 o) AH% = -286,0 x/Ix ;
Cagy + Oy + Hxp — Ca(OH)2(n); AH% = -986,2 xJlx.

7.5. Paccuutath TennoBoi 3p ekt peakuu ropeHus pocuaa BoAOpoa Mpu NOCTOSIHHOM
JTaBJIEHUH U TIPU TIOCTOSSHHOM 00BbeMe:

PH;¢y + 2020 — 12P20s@m + 3/2H20

110 CJICAYIOIIHUM TCPMOXUMUUYCCKHUM YPABHCHUAM:

2Pw + 3Hyp —  2PHsq ; AH% = 48,69 xJlx ;
Hiy + 1200 — H20 (%) ; AH% = -286,0 x/Ix ;
2Pw + 52020 — P05 ; AH% = -1508,4 kJIx .

8. HpI/IMCpHHC 3ama4u 1o teme «Pacuer TCPMOAUHAMHUYCCKUX BCIUYHUH.

BerancuTh TemnoBoit 3¢ heKT peakuu npu nocTosaEoM Aasnernn (AH®) u mpu
nocrosaHOM o0beMe (AU®), msmenenue sutpormn (AS®) n sueprum I'n66ca (AGC nByms
criocobamu, eciu aana BemuunHa AGlogp) TIPH CTAHAAPTHBIX YCIOBUAX, HCTIONB3YS CIIETYIONIHE
TEPMOJIMHAMHYECKHE BeTMUMHBL. CIenaTh BEIBOJ O BO3MOKHOCTH CAMOTIPOU3BOIBHOTO MPOTEKAHUS
pEaKIMK B U30JUPOBAHHOM U HEU30JIMPOBAHHON CHCTEME.
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8.1.
AH 6y, KJI5K/MOMB
S°, Ix/K-momnb

8.2.

AH g, kJIK/MOTB
SO, JIx/K-Moub
AGCsp., KJIK/MOTB

8.3.

AH g, kJIK/MOTB
SO, JIx/K-Moub
AG%6p., KJIK/MOTB

8.4.

AH ., KJ1K/MOTB
S, JIx/K-Monb
AGCsp., KJI/MOTB

8.5.

AH%g, , KJIX/MOTTB
SO, JIx/K-Monb
AGC5p., KJIK/MOTB

8.6.

AH%g, , KJIX/MOTTB
SO, Jx/K-Moib
AG%6p., KJIK/MOITB

8.7.
AHCcrop., kJTK/MOITB
SO, Iix/K-Moub

8.8.

AHC5p., kJT5K/MOMB
SO, JIx/K-Moib
AG5p., kJTK/MONB

8.9.
AH rop., KJI5K/MOTB
SO, Iix/K-Moub

8.10.
AHC5p., KT/ MONB
SO, JIx/K-Monb

Cly + COq — COCl;
0 —110,5 —220,9
2229 197,7 283,7
NH4NO3 (1) — NZO ) + 2H20 (r)
—365,4 82,0 —241,8
151,0 2199 188,8
—183,8 104,1 —228.4
2NH3 ¢y + CO2¢p — NH2—CO—NH:x) + H20
—46,2 —393,8 —332,7 —285,8
192,6 213,8 104,6 70,1
—16,7 —394,6 —196,7 —237,2
COw + 3Hap — CHs +  H20
—110,6 0 —74,9 —286,0
197,7 130,7 186,4 70,0
—137,2 0 —50,9 —237,4
2HSwoH + SO — 3Swm + 2H20p
—20,2 —296,9 0 —285,8
205,6 248,1 31,9 70,1
—33,3 —300,4 0 —237,2
2HSwH + 3020 — 2SO0z +  2H20(y
—20,2 0 —296,9 —241,8
205,6 205,0 248,1 188,8
—33,3 0 —300,4 —228.,4
CHxp  + 2Haq —  CoHs(
—1299,6 —241,8 —1559,9
200,8 130,6 229.,5
CaCOs3 () — CaO + CO2 ()
—1207,7 —635,0 —393,8
91,6 39,7 213.,8
—1129,6 —603,6 —394,6
CoHa ) + H20@ — CH3z COH
—1299,6 0 —1192,4
200,8 188,8 263,6
SOsm + COrn — SO + COxgn
-395,8 -110,5 -296,9 -393,5
256,7 197.,5 248,1 213,7

9. IlpumepHsle 3a1a4u 10 TeME «XHUMHYECKOE paBHOBecHE. PacueT KOHCTaHTBI PABHOBECUS.

9.1. Brruuciurs KOHCTAHTY PaBHOBCECH PCAKIIUHN NIPU CTAHAAPTHBIX YCIOBUAX, UCIOJB3Ys

CIIPpaBOYHBIC JAHHBIC:

2C0r + O2¢p < 2CO2(n
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AH g, kJI5K/MOTB -110,5 0 -393,5
S°, Tx/K-Momb 197,5 205,0 213,7

Kak cMecTuTcsi paBHOBECHE MPH MOBBIIICHUN TEMIIEPATYPhl, CHUKCHUH JIaBJICHHS B CUCTEME U
HOBBIIICHUHU KOHIIEHTpauu kuciopoaa? OTBET 000CHOBATS.

9.2. BBIMHCIUTH KOHCTAHTY PABHOBECHS PEAKIIMU NPU CTAHAAPTHBIX YCIOBUSAX, HCIONB3YS
CIIPABOYHBIC JTAHHBIC:

2SOy + O <« 2805y
AHOO@, kJI>x/Monb -296,9 0 -395,8
S, JIx/K-Momb 2481 205,0 256,7
Kak cmecTuTcst paBHOBECHE TIPH MOBBIIICHUH TEMIIEPATYPhI U TABJICHUS B CUCTEME U CHIIKCHUU
KOHIIEHTpaluu kucinopoaa? OTBeT 000CHOBATH.

9.3. BbIUMCINTH KOHCTaHTY PAaBHOBECHUS PEAKIMU IPH CTAHAAPTHBIX YCIOBUSIX, HCIIONIB3YS
CIpaBOYHBIC TaHHBIE!
2C0r + 2H2p <« CHapny + COz¢p
AH006p,, kJ>x/MOIb -110,5 0 -74,8 -393,5
SO, Jlx/K-momb 197,5 130,5 186,3 213,7
Kak cmecTutcs paBHOBECHE ITPHU CHIKEHUH TEMITEPATYpPbl, HOBBILICHUH JJABJICHUS B CUCTEME U
NOBBILIEHUH KOHLIEHTPALUHU YIIIeKUcIoro raza? Oteer 000CHOBATS.

9.4. BBIYHCIUTH KOHCTAHTY PABHOBECHS PEAKIIUU NIPU CTAHAAPTHBIX YCIOBUSAX, HCIOJB3YS
CIIPaBOYHBIC JTAHHBIC:
2Cr + O20p > 2COw
AHooﬁp,, kJI>x/Monb 0 0 -110,5
S, JIx/K-Monb 5,7 205,0 197,7
[IpennoxuTe oNTUMAIBHOE H3MEHEHHE ITapaMeTpOB cUCTeMBI (¢, T U p) I yBeIMIeHUS
BBIXO/Ia MPOayKTa peakiuu. OTBeT 000CHOBATD.

10. IlpumepHsbie 3a1a4n 10 TeMe «PacueT TepMOMHAMHUYECKUX CBOMCTB PACTBOPOBY

1. TIlpuroroButs 120 ma 5 % pactBopa cynbdara meau (II) (rutotHocts 1,04 r/Mi1) M paccuuTaTh
BCE €ro KOJUIMTaTHBHBIE CBOWCTBA. [IpHMHATH cTENEHb 3IEKTPOIUTHUYECKON OUCCOLMALUU
paBHOH 1.

2. IIpuroroButs 65 ma 8,5 % pacTBopa XJopuaa agtoMUHUS (IIOTHOCTH 1,05 1/MiT) M paccuuTaTth
BCE€ €ro KOJUIMTaTHBHBIE CBOWCTBA. [IpHMHATH cTENEHb 3JIEKTPOIUTHUYECKON JUCCOLMALUU
paBHoOIi 1.

3. Ipurorouts 50 M 0,05 M pactBopa HUTpaTa amroMuHHS (TIOTHOCTH 1,03 T/MJT) M paccuuTath
BCE €ro KOJUIMraTHBHbIE CBOWCTBA. [IpUHATH CTENEHb 3JIEKTPOJUTHYECKON JHCCOLMALNN
paBHOM 1.

4. TIpuroroButs 100 mu 0,2 M pacTBOpa HUTpaTa IUHKA (IUIOTHOCTH 1,03 1/MIT) U paccuuTaTh BCe
€ro KOJJIMTaTUBHBIE CBOWCTBA. [[pUHATE CTENEHb ANEKTPOIMTUYECKON TUCCOLMAUU paBHOH 1.

5. Ipurorosuts 200 ma 0,15 M pactBopa xiopuna 6apus (otHocts 1,05 r/mi) u paccuuTath
BCE €ro KOJUIMTaTHBHBIE CBOWCTBA. [IpUMHATH cTENEHb 3JIEKTPOIUTHUYECKON IUCCOLMALUU
paBHOM .
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11. IIpumepHsble 3amaun 110 TeMe «PacdeTsl B KOHYKTOMETPUH»

Beruucnaute crenens guccouuanuu M KoHCTaHTy auccormanuu 0,05 M pactBopa yKCyCHOM
KHUCJIOTBI, €CJIA YJETIbHAs JIEKTPOIPOBOJHOCTH ATOI0 PaCTBOPA paBHA 370 - 10 Cm/em,
a ho(HY) = 349,8 Cm-cM2/Momb; A (CH3COO ) = 40,9 Cm-cM?/MOTIb.
Bbluncnuth cTeneHp AucCcoluanuu U KoHcTaHty auccorumanuu 0,025 M pacTtBopa yKCYCHOM
KHCJIOTBI, €CIIU yJ€JIbHAsL 3JIEKTPOIIPOBOJHOCT ATOI'O pacTBOpa paBHA 235 - 10° Cm/cm,
a ho(HY) = 349,8 Cm-cM2/MoTIb; A (CH3COO ) = 40,9 Cm-cM?/MOIIb.
Breruucnauth crenenp auccouranuu M koHctanty nucconuanuud 0,002 M pactBopa yKCyCHOM
KHCJIOTBI, €CIIU YJI€JIbHAs 3JIEKTPOIIPOBOAHOCTH ATOIO PacTBOpa paBHA 62,4 - 10° Cm/cwm,
aho(HY) = 349,8 Cm-cM?/MomIb; A (CH3COO ) = 40,9 CM-cM?/MOITb.
Beruucnaute crenenp auccouranuu u koHctanty nucconuanuud 0,003 M pactBopa yKcycHoOM
KHUCJIOTBI, €CJIA YJEJbHAs AJEKTPOIPOBOJHOCTH ATOI'0 pacTBOPA paBHA 85,2 - 10° Cm/em,
a ho(HY) = 349,8 Cm-cM2/Momb; Ao (CH3COO ) = 40,9 Cm-cM?/MOTIb.
Beruucnuth creneHp aucconuanuv M KoHcTtanty auccoruanuu 0,004 M pactBopa ykcycHOH
KHCJIOTBI, €CIU yJeJIbHAsl 3JIEKTPOIIPOBOAHOCTH ATOI'O pacTBOpa paBHa 96,7 - 10 Cm/cwm,
a ho(H") = 349,8 CM-cM?/Monb; Ao (CH3COO ) = 40,9 Cm-cM2/MOIb.

12. TIpumepHbIe 3a1aun 10 TeMe «[ aTbBaHUYECKHIA SJIEMEHT. DJICKTPOIHBIE IIOTSHITUAIBI)

1.

COCTaBUTh MEIHO-IIMHKOBBII TalbBAHUYECKHIl >IEMEHT M H300pa3HTh €ro Ha pHCYHKE.
Hanucath ypaBHEHHs 3NEKTPOJHBIX M TOKOOOpPa3ylollel peakiuii, MPOTEKAIOmHUX B MEIHO-
IIMHKOBOM TaJIbBaHHYEeCKOM 3ieMeHTe. COCTaBHTh HIEKTPOXHMMUUECKYIO I1ellb, YKa3aTh CKAuKH
TIOTEHI[MAJA Ha TPaHHUIAX pasjiela 3TOr0 ralbBaHHIECKOro dIeMeHTa. PaccunTaTh CTaHIAPTHYIO
DJIC u pabory snementa B Buae AG , ecmn E%20%*/z0° = — 0,763 B;  E%?*/c,® = + 0,337
B.

COCTaBUTh MEIHO-XKEJIC3HBI TaJbBAHMYECKUI 3JIEMEHT M M300pa3UTh €ro Ha PHCYHKE.
Hanucath ypaBHEHHs 3NEKTPOAHBIX M TOKOOOpasykoIIeH peakImii, MpOTEKAOUIMX B MEIHO-
KEJIE3HOM TallbBAHNUECKOM 3j1eMeHTe. COCTABUTh HIEKTPOXMMHUECKYIO IIeThb, YKa3aTh CKAUKH
TIOTEHI[MAJa Ha TPaHUIAX pasjiela 3TOr0 ralbBaHMUECKOro dIeMeHTa. PaccunTaTh CTAHAAPTHYIO
DJIC u pabory snementa B Bune AG , ecmn E%re?*/re® = — 0,440 B;  E%%/c,® = + 0,337
B.

COCTaBUTh MEIHO-MApraHIeBblii TalbBAHHYECKUH SIEMEHT M HM300pa3HUTh €ro Ha PHUCYHKE.
Hamucats ypaBHEHHS 3NEKTPOJHBIX M TOKOOOpPA3ylOUIeH peakiuii, MPOTEKAOmHUX B MEIHO-
MapraHIEBOM TaJbBaHMYECKOM 3neMeHTe. COCTAaBHTh 3JIEKTPOXMMHYECKYIO IeTb, yKa3aTh
CKauKM TOTEHIMAda Ha TPAHHWIAX pa3jeNa STOTO TalbBAaHMYECKOrO dIeMeHTa. PaccuuTarth
craunaprayio DJIC u paboty snemenTa B Buae AG , ecmn E0vin?/vn® = — 1,180 B;  Efcy?*/c,°
= +0,337 B.

COCTaBUTh MEJHO-THTAHOBBIH TalTbBAHWYECKHIl DJIEMEHT M HM300pa3HTh €ro Ha PHCYHKE.
Hamucats ypaBHEHHs JNEKTPOJHBIX M TOKOOOpPA3yIOUIeH peakiuii, MPOTEKAOmHUX B MEIHO-
TUTaHOBOM TabBAHNYECKOM 35ieMeHTe. COCTABUTh EKTPOXUMHUECKYIO IIeTb, YKa3aTh CKAUKH
TIOTEHI[MaJa Ha TPaHHUIAX pasjiesa 3TOr0 raJbBaHHIECKOro deMeHTa. PaccunTaTh CTaHIAPTHYIO
DJIC u pabory smementa B Bune AG , ecmn E%re?*/re® = — 1,628 B;  E%?/c,® = + 0,337
B.

CocTaBUTh MEAHO-XPOMOBBIM TaJbBaHWYECKUI HJIEMEHT W M300pa3suTh €ro Ha pPHCYHKE.
Hanucath ypaBHEHHS 3NEKTPOJHBIX M TOKOOOpasykolIeH peakImii, MpOTEeKAOUMX B MEJHO-
XPOMOBOM TaJIbBAHHYIECKOM 3yeMeHTe. COCTaBHTh SIEKTPOXHMUUYECKYIO IIellb, YKa3aTh CKAUKH
TIOTEHI[MAJa Ha TPaHUIAX pa3jielia 3TOr0 ralbBaHMUECKOT0 dIeMeHTa. PaccunTaTh CTAHJAPTHYIO
DJIC u pabory smementa B Bune AG , ecmn E%SY/e® = —0,744B;  E%/?/c,® = + 0,337
B.
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8.4. PyOe:kHbIii KOHTPOJIb 3HAHUM

8.4.1. 2 cemectp. PusnuecKkass XuMus

3AJAHUA
K NpoBeeHUI0 1-0ii pyOexHON aTTecTanuu

TEOPETUYECKHUE BOIIPOCHI

[Ipeamer uzydenust repMoguHaMuKi. OCHOBHBIE ITOHATHUS B TEPMOJIMHAMUKE:
TEpPMOJIMHAMHYECKAs CUCTeMa, (a3a, KOMIOHEHT, TEPMOIUHAMUYECKHIE TapaMETPHI.
TepMoanHaMuyecKue MpoIecchl U UX Kiaccuukarus.

HyneBoe Hauano TepMoAMHAMUKH. Y paBHEHUE COCTOSHUS.

Tennota, paboTa, GyHKIHUN COCTOSTHUSI.

BuyTtpenHss sHeprus. DHTaIbINUA.

IlepBoe Hauano TepMoagMHAMUKH. TemI0eMKOCTb.

Tepmoxumus. TeroBbie 3G GEKTh XUMUYECKUX peakiuii. 3akoH ['ecca u ero cieacTBusl.
Crangaptaeie ycnoBus. 3akoH Kupxroda.

[Tpeamnoceuiku 1 HOPMYTUPOBKH BTOPOTO HaYasa TEPMOJHHAMUKH.

. DHTPONUS U TEPMOJUHAMUYECKASI BEPOATHOCTb.

. DHTpOIHUS U BO3MOKHOCTh CaMOIPOU3BOJIBLHOIO IIpOLECCa.

. TpeTpe Hauan0 TEpMOAMHAMUKH. AOCOIIOTHBIN HYNb TEMIIEPATYPHI.

. Oneprus ['n06ca u sneprus I'enbmronsua. Kputepun paBHOBECHBIX M CAMOIIPOU3BOJIbHBIX

nporieccoB. YpaBHeHus ['n66ca — ['enbmrosbiia.

XUMHUYECKUH MOTEHIIMAI, €T0 3aBUCUMOCTh OT TEMIIEPATyPHI M JaBJICHUSI.

Xumnueckoe paBHoBecre. KoHcTaHThI paBHOBECHUS. 3aKOH JACHCTBYIOLINX Macc.
PaBHOBecHe /17151 TETEPOTeHHBIX XUMUYECKUX PEAKIIMIA U TSl HEUICATBHBIX CHCTEM.
@OYrUTUBHOCTH M aKTUBHOCTb.

CMmernieHne XuMHIECKOTo paBHOBecHs. DaKTOPHI, BIUSIOIINE Ha CMEIICHHE PABHOBECHSI.
dazoBoe paBHOBecHe U (pa3oBble nepexosl. [IpaBuno ¢a3z I'ndoca.

dazoBble quarpaMmel. JlnarpamMma coctosiHUs BOIbI. OCHOBBI TEPMHUECKOTO aHAIIN3A.

MMPAKTUYECKHE BOIIPOCHI

CyIHOCTh KATOPUMETPHUIECKOTO METOIa OTPEICTICHHS TETUIOTHI PACTBOPEHUS BEIIECTB B
pacTBopuTele.

Omnpexnenenne TEMIOTHI THAPATOOOPA30BAHUS KPUCTAIOTHIPATOB HA TIpUMeEpe
KpHUCTaJIoryipara cyibdara Meu.

BrnusiHrEe KOHIIEHTpAlMH BENIECTB, YYACTBYIOIINX B PEAKINH, HA CMEIIEHNE PAaBHOBECHSI.
[TpuBecTH mpuMepsI O MaTepUaiaM J1adbopaTopHO paboTHI.

Terutora pacTBOpEHMS COIM U TEIJIOTa THAPATOO0PA30BAHUS.

BnusiHue Temnepatypsl U KUCIIOTHOCTH CPeibl Ha CMEIIEHHE XUMUYECKOTO paBHOBECHS.
[TpuBecTu npumepsl 1o MaTepuaiaM J1adopaTopHO pabOTHI.

Ha xakyro BeTMUnHY pa3Iu4aioTCs:

a) PHTAJIBITHS OT BHYTPEHHEH SHEPTHUH;

0) sHeprus I'enbMrosbiia OT BHyTPEHHEH SHEPTuH;

B) sHeprus ['ud0ca ot snepruu ['ensMromnbua;

I') Ter1oBbIe 3((HEKTHI TP MOCTOSIHHOM JaBJI€HUH U IOCTOSIHHOM 00BbeMe.

7. Kako# CMBICIT UMEIOT 3HAKH «TUTFOC» WIIA «MUHYC» Mepe] TEPMOJUHAMUYECKUMHU
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BEJIMYMHAMU: TEIJIOTOU, pabOTON, N3MEHEHUEM BHYTPEHHEH SHEPruH, U3MEHECHHEM
SHTAJIBIINU, U3MEHEHUEM SHTPOIIUH.

8. Paccumrath TeroBoi 3¢ddext peakunn oOpazoBaHHUs KPUCTAIUIOTHAPATA

MgSOs4 (1) + 7 H20 ) — MgSOs - 7H20 ()

9.

10.

11.

12.

€CIIM U3BECTHHI TeIOTH pacTBopernss MgSOs: AH? = - 84,935 kJ[/Moms;
u MgSOs - 7H,0: AH® = 16,108 xJx/Monb
VYkaxute 3HaK AS I peakiuii U BO3MOXHOCTh UX MPOTEKaHUS B U30JIMPOBAHHON
cucTeMe:
a)NH3¢y + HCly — NHiClwy;
06) COChbqy — CO@p + Cho;
B) PCls;y + Claqy — PClsqy.
Onpenennute BO3MOXHOCTh CAMOIIPOU3BOJIBLHOTO MPOTEKAHUS IIPH CTAHIAPTHBIX
YCIOBUSIX PEAKIHM, 111 KOTOPBIX:
a) AH® - 50 xJIx/momb; ASY = 18 JIsx/K - Mon;
6) AH® = 40 x/lx/moms; AS® = - 30 /K - Mo,
B) AH° - 72 xJx/Monb; AS® = -20 Jx/K - Moib.
PaccuuraiiTe KOHCTAaHTY PaBHOBECHS M UCXOJIHbIE KOHIIEHTPALIUU
okcupa azota (I1) u kucnopoaa st oOpaTUMOi peakiuu:
2NOpn + O < 2NO2 (),
€CJIM B COCTOSTHUY PaBHOBECHSI PABHOBECHBIC KOHIICHTPAIIUY BEIICCTB PaBHBI:
okcun azota (IT) — 0,056 momw/i; kuciopoa — 0,02 monb/in; okcua azora (IV) — 0,044
MOJIb/TI. B KakoM HampaBJICHUW IPOTEKAET NaHHAs PEAKIHs (OICHUTE MOJIOKCHUE
paBHOBecHs)?
HauanpHbie KOHIIEHTpaLMK BOIOPO/a U Ho/ia paBHbI cooTBeTcTBeHHO 0,2 1 0,1
Mob/1. [locne ycTaHoBiIeHHs paBHOBECHS KOHIIEHTpalus iogoBoaopoa pasHa 0,08
MOJIb/T. BBIYUCIINTE KOHCTAHTY PAaBHOBECHUS M PABHOBECHBIC KOHIICHTPAIIUU

BOJIOpOJIa U Moja.

13.

14.

e

Bbraucuts unceno $as, KOMIOHEHTOB M CTENEHeN CBOOOIBI B CUCTEME, COCTOSIIEN U3 BOIHOTO
pacTBopa, coflepIKaIero Cynb(ar HaTPHs U XJIOPH/I HATPHS, TTAPOB BOJBI M KPUCTAILIOB JIbJIA.
[Ipennoxure ONTUMAILHOE U3MEHEHNE TEPMOANHAMUIECKUX TTAPAMETPOB (TEMIIEpaTypa,
KOHICHTpAaus, I[aBﬂeHI/Ie) UL YBECJIMYCHUS BbIXOJA IPOAYKTOB PCAKIIUUN:

2HS¢ + 3020 <« 2SO2q + 2H,0@y; AH%< O;

2NH3; ) Nogy + 3Hbhy; AH® 0.

3AJAHUA
K NPOBEJICHUIO 2-0i py0e:KHOM aTTecTaluu

TEOPETUYECKHE BOITPOCHI

OOmrast xapakTepucTuka pacTBopoB. Kiaccugpukamms pactBopoB. CrocoObl BBIpaKEHHS
KOHIICHTPAILIUH PACTBOPOB.

KomnmuraTiBHbIE CBOWCTBa HJICaJbHBIX PACTBOPOB: 3aKOH Payns, ocMOC M OCMOTHYECKOE
JaBJICHHE.

KommuraTiBHbIe CBOMCTBa WACAIBHBIX PACTBOPOB: TIOBBIIICHHE TEMIEpPaTypbl KHIICHHS |
MOHIKEHHUE TeMIIepaTyphl 3aMep3aHus paCTBOPOB.

OCo0eHHOCTH BOJHBIX paCTBOPOB IIEKTPOIUTOB. M30TOHMUECKHIA KOI(D(DUIIHEHT.
DEeKTPONPOBOHOCTh  PACTBOPOB  DJICKTPOJUTOB:  yiAEJbHAas, MOJIbHAs, MOJbHAs TIPU
06ecKOHEeUHOM pa30aBJICHUU.

[ToBMXHOCTH HOHOB U YHCIIa IepeHoca. 3akoH Konppaymia.

CunbHbIe U cllaOble 3JIEKTPOIHUTHL: aKTUBHOCTh, MOHHAS CHJIA, KOO (GHUIIMEHT aKTHBHOCTH,
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KOHCTaHTa U CTCIICHb JUCCOLMalluH c1aboro QJICKTPOJIATA.

8.

9.

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

wn

SRl

10.
11.
12.
13.

14.

15.

KoHnykTOMETpHUECKOE ONpEeNeIeHUEe CTENEHU JUCCOIMAlUM M KOHCTAaHThl JUCCOLMALUU
CJ1a0BIX AJIEKTPOJIUTOB.

DJIEKTPUYECKHI OTEHIUAT U MEXAHU3M €0 BO3HUKHOBEHHS.

VYcerpoiicTBO 1 paboTa raJlbBAHMYECKOTO 3JIEMEHTA. DIEKTPOABIKYIIAs CUIIA.

CrangapTHBINA BOJOPOIHBIN 3JIEKTPOJI U €r0 YCTPOUCTBO.

CraHpapTHbIE 31EKTPOAHbIE MOTEHIMAIBI. Psii HanpskeHul aneMeHToB. Y paBHeHue HepHera.
DIIEKTPOAbL, INEKTPOXUMUYECKHE LIETTH U XUMUYECKHE UCTOYHUKH TOKA.

[ToreHMOMETPUS U NOTEHIUOMETPUUECKOE TUTPOBAHHUE.

OCHOBHBIE TNPECTABICHUA XUMUYECKON KUHETUKH. MOJIEKYISIPHOCTh U NOPSAJIOK PEAKLHUU.
Kunernueckue ypaBHEHUS.

MexaHu3M XMMHUYECKMX pEaKUMil. DHeprusi akTHUBalUMHM. YpaBHEHHE AppeHuyca. BiusHue
TEMIEPATYPbI HA CKOPOCTh XUMHUUYECKOMN peakLuu.

AKTUBHUPOBAHHBIN KOMIUIEKC U CTEPUUECKHUH (HaKTop.

Karanusz. Tunsl kaTanusa. MexaHu3M KaTQAIMTHYECKUX PEAKIUM.

depMEeHTaTUBHBIN KAaTallu3 U €ro IPUMEHEHHE.

MNPAKTUYECKHE BOIIPOCHI

Pemenue 3amau mo remam Ne 5-8.
8.4.2. 3 cemectp. Kosiouanasi Xumus

3AJAHUA
K npoBeieHUI0 1-0if pyOexxHOI aTTecTauuu

TEOPETUYECKHUE BOIIPOCHI

KommonnHas XuMmHMs Kak HayKa O IIOBEPXHOCTHBIX SBJICHMSAX M JUCIEPCHBIX CUCTEMaXx.
OcCHOBHBIC TIOHATHS B KOJUIOMJIHOW XWMHUHU: JaucnepcHas (asza, AMCIIEpCHOHHAs Cpexa,
TETEPOreHHOCTh U AMCIIEPCHOCTD, YAEIbHAs TOBEPXHOCTb.

Knaccudukanus qucnepcusix cucreM (1V tuna).

[ToBEepXHOCTHOE HATSKEHUE U TOBEPXHOCTHAS DHEPIHSL.

BuyTpeHHsAss  ynenbHas ~ NOBEpXHOCTHas dSHeprus. YpaBHeHue [ub0Oca-I'enpmrosnsia.
3aBHCHMOCTb IIOBEPXHOCTHOTO HATSKEHMSI OT TEMIIEPATYPBI.

[Tpoueccrl caMONIPOU3BOJIBHOTO YMEHBIIEHUS TOBEPXHOCTHON YHEPTHH.

Ancop61ust. OCHOBHBIE IOHSATHS U OTIPEIEIEHUS.

dyHIaMeHTanbHOEe  afcopOLMoOHHOEe ypaBHeHue [ub0ca. IT'mbOcoBckas ancopOuus amus
pacTBOPOB U r'a3oB.

[ToBepxHOCTHAsT  aKTMBHOCTh. IlOBEpXHOCTHO-aKTHBHBIE U  IOBEPXHOCTHO-UHAKTUBHBIC
BELIECTBA.

Knaccugpukanus [IAB u ux npumenenue. CtpoeHue u pasmep MoiieKyn kojutouaHsix ITAB.
Munemioobpa3zoBaHue.

ComoOmim3zanus B pacTBopax komonHbix [TAB. Mexanusm Moromero aeicTBusl.

Ancopouust [TAB. Ypasuenue llIumxkosckoro. [Ipasumno [roxno-Tpay6e.

YpaBHeHue n3oTepmbl agcopbunn PpeitHnxa. Pacuer KOHCTAHT B ypaBHEHHH.

Teopuss MOHOMOJIEKYJSIpHOH agcopOmmu  JleHrmiopa. YpaBHEHHWE U30TEPMBI  aICOPOIUU
Jlenrmropa.

CnenctBust u3 ypaBHeHus Jlenrmiopa. Pacuer BenuunH A~ u K. Onpenenenue ynenbHOU
MIOBEPXHOCTHU IIOPOILKOB.

3aKOHOMEPHOCTH M OCOOEHHOCTH MOJIEKYJISIpHOM azacopOuuMu u3 pactBopoB. IIpaBuio
ypaBHUBaHMs noisipHocTu Pebunaepa. Opuentauus mosuekyn [IAB Ha rpanune pasaena ¢as.
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16.
17.

18.

19.

20.

21.
22.

23.
24.

el

Honnas ancopOuus u e€ 3akoHomepHocTu. JInorponnsie psabl. [IpaBuio Ianera-dasHca.
HNonooOMenHast aacopOmus u e€ 3akoHOMepHOCTH. YpaBHeHue Hwukombckoro. [lpupomnsie n
CUHTETUYECKHE UOHUTHI.

[IpumMeHeHne MPOIECCOB MOJEKYISIPHOM, MOHHOM M HOHOOOMEHHOW amcopOuum. [IpuHiumn
xpomaTorpadum.

YcTolunBocTh auctiepcHbix cucteM no [leckoBy. TepMonnHaMuyeckue OCHOBBI YCTOMYUBOCTH.
JInodunsHbie 1 TMOGOOHBIE TUCTIEPCHBIE CUCTEMBI.

CnocoObl MoOJNy4eHUs JUCIEPCHBIX cHcTeM: (u3nueckas W XHUMHYECKas KOHACHCALUs,
mucrieprupoBanue u nentusanus. Iddexr PeOunaepa.

OuncTKa KOJUIOUIHBIX CUCTEM: AUATU3, JIEKTPOIUAIN3 U YIbTPapUIbTpaIIHsL.

DOMynbcud, UX Kilaccupukanus. THMBl IMYIbraTopoB. MexaHU3M CTaOWIM3alMUA TPSIMBIX H
00paTHBIX SMYJIbCHI ¢ moMotbio [TAB.

UYucno I'JIb nns I[TAB. O6pamenue a3 smynscuit. [[pumeHeHne sMynbcui.

[Tensl, ux mosiydyeHue u cBorictBa. Mexanusm odpazoBanus ned. Onoranus. [Ipumenenue nex.

INPAKTUYECKHE BOIIPOCHI

[Tony4yenne TMOPHUIBHBIX KOJJIOUIHBIX pacTBOpoB. [Ipumepsr.

[Tonydyenune JsMOPOOHBIX KOJUIOWAHBIX PACTBOPOB METOAOM (U3UYECKOM KOHICHCAIUH.
IIpumepsl.

[Tonyyenne nuO(OOHBIX KOJUIOMIHBIX pAacTBOPOB METOJOM XHMHYECKOH KOHAEHCAIHH.
IIpumepsl.

[Tonydyenne n10(pOOHBIX KOJUIOMAHBIX PAcTBOPOB METOAOM AMCIEPTUPOBaHMSA, B TOM 4YHCIIE,
MeTo1oM rentusanuu. [pumepsl. Dddexr Pebunnepa.

Omynbcnn. [lomyuenue ycrounBbIx amyabscuil. [Ipumepsr.

Owmynbscun. Onpenenenue Tuma smynbenii. O0pamienue a3 smynbenid. [lpumepsr.

Ilens!. [lonyueHue nex u u3yyeHue ux cBoucTB. Ilpumepsr.

W3mepeHne noBepXHOCTHOIO HATSLKEHUS KUAKocTel MetogoM Pebunaepa.

H3mepeHne NOBEPXHOCTHOIO HATSDKEHUS KUAKOCTEN METOAOM KAIIUJUIPHOTO ITOAHSTHS.

. I3MepeHne noBepXHOCTHOTO HATSDKEHUS KHUAKOCTEH METOJOM OTphIBa KOJIbIIA.
. I3MepeHne oBEpXHOCTHOTO HATSKEHUS KUIKOCTEN CTaJarMOMETPUYECKUM METOOM.
. Onpenenenve TEIIOTHl 00pa30BaHUS IOBEPXHOCTM U TOJHONW MOBEPXHOCTHOM BSHEPruu

xuakocte (Ha mpumepe C2HsOH).

. Onpenenenne KKM B pactBopax ITAB (Ha npumepe oseara HaTpus).
. 3yuenue ayncopOuuu YKCYCHOM KHCIOTHI Ha IMOBEPXHOCTH aKTUBUPOBAHHOro yris. Pacuer

K03 (UIIMEHTOB B ypaBHeHUN PpelHuInXa.

3ATAHUA
K MPOBEACHMIO 2-0ii pyOekHOHl aTTecTalumn

TEOPETUYECKHE BOITPOCHI

CTpyKTYypHO-MEXaHUUYECKNE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE TIOHATHS
peonorun. 3akoHbl ['yka 1 HeroToHa. BsizkocTh 1 KimaccupuKamus sXuIKOCTEH.
VYpasuenune OctBanpaa-Beitna. Ypasuenue Ilyaselinsa. YpaBHeHue DWHIITENHA U yCIIOBUSA
€ro MPUMEHEHHS.
CrpykTypooOpa3oBaHue B JHUCIEPCHBIX cHcTeMaX. KoarymsnnoHHble W KOHJEHCAIMOHHO-
KPUCTAJIIM3AMOHHBIE CTPYKTYPBI, YCIOBUSI UX 00pa30BaHUs U CBOICTBA.
Bsskocts CcTpykTypupoBaHHBIX cucteM. YpaBHeHue llIBenosa-bunrama. Ilpenen texydectu.
Peonornueckue KpuBble CTPYKTYPUPOBAHHBIX XKuakocTel o Pebunpaepy.
JIBOHOI 3JIEKTpUUYECKH €10 1 MEeXaHU3MBbI ero oOopa3oBaHus. [Ipumepsi.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.

N

CrpoeHue ABOWHOro 3nekTpuueckoro cios. Pacnpenenenune noreHuuana B JIOC. daxTopsl,
Biusomue Ha TonmmHy J[OC. CrpoeHMe KOJUIOMIHBIX MHIEIT JHO(DOOHBIX IHUCIIEPCHBIX
cucreM Ha pumepe 3o Agd.

DIIEKTPOKMHETUYECKUE SIBJICHUSI.

DNEeKTPOKUHETUYECKUH MOTeHIMANl. YpaBHeHHE I 'enbmronbia-CMOIyXOBCKOTO U YCJIOBHS €r0
MIPUMEHEHUS.

Koarynsamus m10¢oOHBIX TuCTIepCHBIX cucTeM. Teopus koarynsuun CMoryxoBckoro. beictpas
Y MeJUIeHHAas Koaryisiuuu. KOHCTaHThl CKOPOCTH KOAryJsUU.

OcnoBbl Teopun JJIDO. IloreHuumanbHas KpuBas CUI OTTAJIKUBAHUSA U IPUTSIKEHUS MEXIY
YaCTULAMU.

TepmoauHaMUYeckne U KHHETHYECKHE (aKTOPBl YCTOMYUBOCTH AUCIIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOAaryJsiiiu ruapooOHBIX TUCHEPCHBIX cUcTeM 3jekTponutamu. [IpaBuiio
[Mynsue-I'apau.  HenTpanus3anuoHHas W KOHLEHTpPALMOHHAs — Koaryjsauus.  SIBieHue
HEIPaBUJIBbHBIX PAJOB. AHTArOHU3M U CUHEPIU3M 3JIEKTPOJIUTOB.

Anre3us u xore3usi. Ypaaenue J{ronpe. Mexanus3m npoueccoB aare3uu.

CwmauuBanue. KpaeBoii yron cmaunBanus. 3akon FOnra. Ypasuenue dronpe-tOnra.
I'unpodunpabie 1 THAPOGOOHBIE TTOBEPXHOCTH NPH CMAYUBAHUU JKUJAKOCTSIMU TBEPIBIX T
Bmusaue ITAB nHa cmaunBanue. PactekaHue >KUIKOCTH.

MounekynsipHO-KUHETUUECKUE CBOMCTBA JIUCIEPCHBIX CUCTEM. BpOyHOBCKOE IBHUKEHHE U €ro
MOJIEKYJIIpHO-KUHEeTHYecKas npupoaa. CpelHUid KBaAPATUUHBIN C/IBUT.

Huddysus B mucnepcHbix cuctemax. Kosdounument muddysun. YpaBHeHHe DWHIITEHHA.
VYpasHeHnue DiiHmTeHa — CMOJIyXOBCKOTO.

OcmoTHueckoe JaBiIeHHE 30J1€H, ero pacueT, ero 0COOEHHOCTH.
CenumentanuonHo-nud¢y3nonHoe paBHoBecue. YpaHenue Jlamnaca-lIleppena. OcHOBBI
CEIMMEHTAllMOHHOIO aHanu3a. YpaBHeHue CTokca M YCIOBHUS €ro npuMmeHeHus. Pacuer
paZlyCcoOB YaCTHII TUCIIEPCHOM (a3bl CyCreH3ui.

OnTuveckre CBOMCTBA KOJUIOMIHBIX CHUCTEM: paccessHue cBera, d3pdext Tunmans. YpaBHeHUE
Panes u ero ananus.

OnTuyeckre METOJIbl UCCIIEIOBAHUS TUCHEPCHBIX CUCTEM: YJIBTPAMHUKPOCKOIUS, 3JIEKTPOHHAsS
MUKPOCKOMHUSA, HeDeTOMETpHUs, TypOUTUMETPHUS.

Abspo3onun, ux KiaaccuuKaIus, NojyueHue, CBOMCTBA.

Mertonapbl paspyiieHus adposoinei. [Ipaktuueckoe 3HaueHUE a3po30Jieii. B3pbIBbI a3po30€ei.
[Topoiiku 1 UX CBOMCTBA: TEUEHUE, paclblIeHUE, (DIynaIu3alus, TpaHyIMpOBaHueE.
BbicokoMonekynsapHble COEIUHEHUs, HUX TMOJNlydeHHEe M OCHOBHBIE (PU3MKO-XMMHUYECKHE
CBOICTBA. DIACTUYHOCTD U IJIACTUYHOCTh OJUMEPOB, UX BylKaHu3auus. [Ipumepsl.
BbicOKOMONIEKYISIpHBIE  ANEKTPONUTHI, HMX Kiaccudukamus, cBoicTBa. I3o03mexTpuueckoe
COCTOsIHUE OEJKOB.

B3aumopeicteue HOJIUMEPOB c pacTBOPUTENEM: HaOyxaHue, BbICAJIMBAHUE,
CTyJIHEeoOpa3oBaHKEe, CUHEPE3HC.

INPAKTUYECKHE BOIIPOCHI

VYCTpolCTBO KanWUISIPHOTO BHCKO3UMETPA M pacdeT BA3KOCTH HBIOTOHOBCKHUX MHUAKOCTEH MO
ypaBHeHuto [lyaseiis.

N3MepeHne BA3KOCTH KUAKOCTEN € MOMOIIBIO KAaUJUISIPHOTO BUCKO3UMETPA.

Bszkocts nmOGMIBHBIX W THO(MOOHBIX JUCHEPCHBIX CHUCTEM. 3aBHUCHMOCTh BS3KOCTHU
JMO(UIBHBIX IUCIIEPCHBIX CHUCTEM OT KOHIEHTpAlUU AHUCIIepcHON (hasbl, TemrmepaTypbl U
MPUCYTCTBUS SJIEKTPOJIUTOB.

W3yuenne Koarymsiuu 3051 ruapokcuaa skenesa snekrpoiauramu: KCI, KaSOs, Ks[Fe(CN)g].
Onpenenenne NOporoB KOAryJsiliuy JEKTPOJIUTOB.

W3ydeHue crabmin3anuy 3055 THAPOKCHAA JKeJle3a ¢ MOMOIIBI0 pacTBOpA KeJlaTHHA. 3alIUTHOE
YHCII0 CTa0MIIn3aTopa.
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6. OCHOBBI CeTUMEHTAIMOHHOTO aHanu3a. OmpeneneHue pPaauycoB YacTHIl JUCIIEPCHOH a3bl
CYCIICH3U.

7. DKcnepuMEHTalIbHOE OIpeleIcHUe (b paKIMOHHOTO cocrasa
HOPOUIKOB.METOJJOMCEIMMEHTALMOHHOT0 aHAJIN3a B TPABUTALMOHHOM IIOJI€.

8. HUsyuenue anexrpodopesa rupo30is TUAPOKCHIA KeTesa.

9. OmnpezneneHue EKTPOKUHETHYECKOIO IOTEHIIMAIa METOAOM 3JIeKTpodopesa.

10. Onpenenenue crenenn Hadyxanuss BMC no macce u 06bemy.

11. Onpenenenue N30371EKTPUUECKON TOUKH aM(POTEPHOTO MOJUIIEKTPOIIUTA.

12. 3aBucUMOCTb CTETICHH Ha0yXaHUs MoJauMepa oT pH cpenbl 1 MPUCYTCTBUS JIEKTPOJIUTOB.

IIpuMepbI TeCTOBBIX 3aJaHUM 1IJISI KOHTPOJISI 3HAHUI, MOATOTOBKH
K PYOeKHbIM aTTeCTAIUAM

Buibepume o0un npasunvuwiii omeem

2 cemecTp «Pu3nvecKas XUMHUD

Kakoli 3aK0H oTpaxaeT cBsA3b MKy pabOTOMN, TEMIOTON U BHYTPEHHEN SHEPrUeil cucTeMbl?
3aKo0H I'ecca

NEepBbIN 3aKOH TEPMOJAMHAMUKHU

BTOPO 3aKOH TEPMOJMHAMUKU

3akoH Bant-I'odda

OrnpenenurenbHOe YPaBHEHHE JIJISl SHTAIBITUN UMEET BUJ]

H=U+pV
H=U-pV
H=G+T-S

H=U-TS+pV

OHTaJIbIMS XUMUYECKOU PEAKIIUN — ATO

KOJIMYECTBO TEILIOTHI, KOTOPOE BBIACIIAECTCS WU MOTJIOMIACTC B XOA€ XUMUYECKOU

peakuuu npu n300apHO-U30TEPMHUUECKUX YCIOBUSIX

KOJIMYECTBO TEILIOTHI, KOTOPOE BBIACIIAECTCS WU MOTJIOMIACTCS B XOA€ XUMUYECKOU

PEeaKIUy P U30XOPHO-U30TEPMUYECKUX YCIOBUAX

BEJIMYMHA, XapaKTEPU3YIOILast BO3MOKHOCTb CaMOIIPOM3BOJILHOTO IIPOTEKAHUS IIpoLiecca
BEJIMYMHA, XapaKTEPU3YIOIAsl MEPY HEYIOPSAJOUYECHHOCTH PACTION0KEHNS U IBM)KEHHS YaCTHIL B
CUCTEME

Kakoii 3aKk0oH 03BOJIIET pacCUUTATh TEIUIOBOM 3(pPEeKT peakinu, eciiu IpUBEIECHBI
TEPMOXUMHYECKHE YPAaBHEHUS TPOMEKYTOUHBIX PEAKIUI C yKa3aHWEM UX TEIUIOBbIX 3((HeKTOB
BTOPOU 3aKOH TEPMOJUHAMUKHI

3aKoH ['ecca

MEPBbI 3aKOH TEPMOJIMHAMUKHU

3akoH Bant-T'odda

W301mMpoBaHHOM CHCTEMON Ha3bIBAKOT TAKYIO CHCTEMY, KOTOpas

HE 0OMEHUBAETCS C OKPYXKAroIlel cpe/ioil HU BEIEeCTBOM, HU DHEpTrUei
0OMEHHMBAETCS C OKPYIKAIOIIECH CPEION U BEIIECTBOM, U DHEPTUEH

00OMEHMBAETCS ¢ OKpY’KaIOLIel cpeioif SJHeprueil, Ho He 0OMEHUBAETCS BEIIECTBOM
0OMEHHMBAETCS C OKPYIKAIOIIEH Cpeioi BEIIeCTBOM, HO HE OOMEHUBAETCS DPHEPrUeH
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TennoBoii 3¢ ekt peakunu, NpoTeKaromen Ipu MOCTOSHHOM JaBICHUH, ONIPEIeIIAeTCs
N3MEHEHHUEM

BHYTPEHHEHN SHEPrun

SHTAJIBIINN

SHTPOIIHH

sHepruu ['n66¢ca

VYxaxute GopMyIHpoBKY 3akoHa ['ecca

TETUIOBON (P PEKT peaKkiuu 3aBUCUT TOIBKO OT HAYaIbHOTO M KOHEYHOT'O COCTOSIHUSI CHCTEMBI M HE
3aBHCUT OT ITyTU PEaKIUU

TEIUIOTA, MOTJIoN[aeMasi CHCTEMON IIPU TOCTOSIHHOM 00beMe, paBHA U3MEHEHUIO BHYTPEHHEH
SHEPTUU CHUCTEMBbI

TEIUI0TA, MOIJI0IaeMasi CUCTEMOM IPU NOCTOSSHHOM JJaBIIEHUH, PABHA U3MEHEHUIO SHTAJIbIINU
CUCTEMBbI

TETUIOBON (PPEKT peakuu He 3aBUCUT OT HAYaJIbHOT'O M KOHEYHOT'O COCTOSIHUS CUCTEMBI,  3aBUCHT
OT IIyTHU PeaKuu

Kaxkwue npoiieccsl Ha3bIBatOT SHIOTEPMUYECCKUMHU?
115t KoTopbix AH oTpuniatensHo

1151 KOTopbiX AG oTpuIiaTebHO

115t KoTopbix AH monoxxurensHo

1151 KOTOphIX AG MOJI0KUTETEHO

3akon Kupxroda no3Bosnser paccuurarb

TETUIOBON (PPEKT XMMUUIECKON peaKIiy P CTAaHIAPTHBIX YCIOBHSIX

TEII0BOM 2(PPEKT XUMUYECKON PeaKIuu NPy HECTAHAPTHOM TeMIiepaType

TETUIOBON 3(PPEKT XMMUUIECKON peaKIiy MPH MOCTOSTHHOM 00BbeMe

KOJIMYECTBO TEILIOThI, KOTOPOE CUCTEMA OT/IaE€T OKPYKAIOIIEH cpelie IPH MOCTOSSHHOM JaBICHUN

TepMOI[I/IHaMI/I‘leCKaH BEPOATHOCTb CUCTEMbI W —s10

YHUCIIO MI/IKpOCOCTOﬂHI/II\/'I CHUCTEMBI, IIPU MMOMOLIU KOTOPBIX PCATN3YCTCA TaHHOC MaKPOCOCTOSHNEC
qucCiIo MaKpOCOCTOHHI/Iﬁ CHUCTCMBI, TP ITIOMOIIU KOTOPBIX PCATIU3YCTCA JaHHOC MUKPOCOCTOSIHUEC
YUCIIO YaCTHUIl CUCTEMBI, YHaCTBYIOIIUX B I€PEAAYC SHCPIrun

06mee YHCJIO0 BCCX YAaCTHUIl CUCTCMBI

Kakoil QpyHKIMEH cOCTOSIHUSA XapaKTepU3yeTCsl CTPEMIICHUE CUCTEMBI K JOCTH)KEHUIO  BEPOSITHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJlbHasl OECTIOPSII0YHOCTh Pacpe/IeIeHHs] YaCTHIL?
SHTAJIBIIUEN

SHTPOIHEN

sHeprueit ['u60ca

BHYTPEHHEHN dHEpruen

®opmyna bosbiMaHa BeIpakaeTcsi ypaBHEHUEM

S=R-InW
S=T -InW
S=k-InQ
S = k- InW

B KakoM COOTHOIIIEHUH HAXOIATCS SHTPOIHUHU TPEX arperaTHbIX COCTOSIHUI OJHOTO BEIIECTBA: Ta3a,
YKUJIKOCTH, TBEPOTO Teja

S >S(kx) >S(n)

S(r) >S(x) >S(r)
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S(x) >S(r) >S (1)

arpe€raTHo€ COCTOSAHNE HE BJIIMACT HA 3HAYCHUE DOHTPOIIUH

TpeTrbe HaUaIO TEPMOAMHAMUKHI

MO3BOJISIET PACCUYNTATh U3MEHEHHE YHeprun [ mbbca peakuu

MO3BOJISIET PACCYUTATh TEIIOBOM 3P PEKT peakiuu

YCTaHaBIUBAET 3aBUCUMOCTh MEXIY SHTPOIUEH U TEPMOJIUHAMUYECKON BEPOSATHOCTHIO CUCTEMBI
yCTaHaBIIMBAET TOYKY OTCUETa IPU pacueTe aOCOMIOTHON BEJIMYMHBI SHTPOIIHH BEIIECTB

Kakyro TepMogrHaAMUYeCKyI0 QYHKIIUIO MOYXHO HCIIOJIb30BaTh, YTOOBI ITPEICKa3aTh BO3MOXKHOCTh
CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIIMK B HEU30JIUPOBAHHOMN crcTeMe?

SHTAJIBITHIO

SHTPOTIHIO

sHepruro ['m66ca

BHYTPEHHIOIO SHEPTHIO

B u3onnpoBaHHOM cCUCTEME CAaMOIIPOU3BOJIBHO MPOTEKAET XUMUYECKasl PEAKIUs, €CJIH SHTPOITHS
TaKOMW CHUCTEMBI

YMEHbIIAETCA

YBEJIUYUBACTCS

HE N3MEHSIETCS

JIOCTUTaeT MUHUMAaJIbHOTI'0 3HAYCHHUS

B n300apHO-U30TEpMUYECKUX YCIOBUSIX B CUCTEME CAMOIIPOM3BOJIBHO MOTYT OCYIIECTBISATHCS
TOJIBKO TaKue€ IPOLECCHI, B pe3ysbTaTe KOTOPBIX 3Heprus ['ndoca

HE MEHAETCA

YBEJIUYUBACTCS

YMEHBIIAETCS

JIOCTUTaeT MAaKCUMaJIbHOTO 3HAYEHUS

Ecmu st peakmm AG> 0 u AS> 0, To

peakIus MPOTEeKaeT CaMOIPOU3BOJILHO B H30JIMPOBAHHOW M HEM30JIMPOBAHHOW CHCTEME
peaKiusi TepPMOTUHAMUYECKH HEBO3MOXKHA B M30JMPOBAHHON M HEU30JIMPOBAHHOMN CUCTEME
peakius TepMOJMHAMHYECKH HEBO3MOXKHA B W30JMPOBAHHON CUCTEME U MPOTEKAET
CaMOIIPON3BOJILHO B HEU30JIMPOBAHHOM CHCTEME

peakIus TepMOJMHAMHUECKH HEBO3MOXKHA B HEM30JIMPOBAHHOW CHCTEME M POTEKAET
CaMOIIPOU3BOJILHO B H30JIMPOBAHHON CHCTEME

TermnoeMKOCTb CHCTEMBI — DTO

OTHOIIEHHE COOOIIEHHOM CHCTEME TETJIOTHI K BEI3BAHHOMY 3TUM W3MEHEHUIO TeMITePaTyphl
OTHOIIIEHUE U3MEHEHUSI SHTPOIIUU CUCTEMBI K BBI3BAHHOMY 3TUM U3MEHEHHUIO TEMIIEPATypPhl
OTHOIICHHE U3MEHEHHUs dHepruu [ m60ca crucTeMbl K BEI3BAHHOMY 3TUM W3MEHEHUIO

TEeMITepaTyphl

OTHOIICHHE COOOIIEHHOM CHCTEME TETIJIOTHI K BRI3BAHHOMY 3TUM M3MEHEHHUIO JIABJICHHSI B CCTEME

XHUMHYECKHUI MOTEHIIMAT 3aBUCUT OT
o0BbeMa CUCTEMEBI

TeMnepaTypbl

BHYTPEHHEHN HEPTrUun

SHTPOIUHU

CocTrosHIEe XUMHUYECKOTO paBHOBECHUS O6paTI/IMLIX MponeCcCOB KOJINMYCCTBECHHO XAPAKTCPUIYIOT
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KoHcTaHToH boibnMmana

PaBHOBECHBIMU KOHIICHTPALUAMH IPOLYKTOB PEaKIIUN
KOHCTAaHTOH paBHOBECHS

JHEpruey aKTUBaluu

CocTosiHiEe XMMUYECKOTO PAaBHOBECHUS — 3TO COCTOSIHUE, B KOTOPOM

KOJIMYECTBA PEAreHTOB PABHBI KOJIMUYECTBAM MPOJTYKTOB PEAKIIMH

Macchl MPOJYKTOB PEaKIIMK PaBHBI MacCaM UCXOIHBIX BEIICCTB

SHTAJIBITUS PEAKINH paBHA HYIIO, H JIBA TIPOTHUBOIOIOXKHBIX MPOIIECcCa MPOTEKAIOT C OJJUHAKOBOM
CKOPOCTBIO

u3MeHeHue aeprun [ mb0ca peakiuy paBHO HYJIIO U CKOPOCTh MPSIMOM PEAKIIUU paBHA CKOPOCTH
obpartHoi

Ecnu nns vekoropoit peakniun AG< 0, To

KOHCTaHTa PaBHOBECHS PEAKIMK OO0JbIIIE €TUHULIBI
KOHCTaHTa PaBHOBECHS PEAKIIMH MECHBIIE €IMHUIIBI

B PAaBHOBECHOI CMECH MPeo0IaaroT UCXOIHBIC BEIIECTBA
CKOPOCTb MPSMON PEaKIIMK MEHbBIIIE CKOPOCTH OOpaTHOM

I[Ipy NOBBIIEHHUH JABJIEHNUS PABHOBECUE CMEIAETCS BIIPABO B CHCTEME
2CO2y > 2COn) + O

CoHaoy < CoHoy + Ha

PClyy + Clyyy < PClsp

Hyy + Chy < 2HCly

B xakoii u3 peaKHI/Iﬁ JaBJICHUC HE BJIMACT HAa CMCIICHUC PABHOBCCHUA
COxpy + Cy <« 2CO(

N2Osry < 2NOy

Hawy + Sey < H2Sw

2SOy + Oy <> 2S0;3(

TepmonnHaMu4ecKasi CHCTEMa CYUTACTCSl MHBAPUAHTHOM, €CIT YUCIIO CTENEHEi CBOOOIbI
paBHO HYIIIO

Oosble HyIs

MEHBIIIE HYJIS

PaBHO JABYM

TepmoauHaMuyeckas CUCTEMa CUUTAETCS MOHOBAPHMAHTHOM, €CIIM YUCIIO CTeTeHel cBOOOAbI
PaBHO HYIIIO

pPaBHO €IUHUILIC

MEHBIIIE HYJIS

PaBHO JIByM

®da30BoOe paBHOBECUE — OTO

OJIHOBPEMEHHOE CYIIECTBOBaHNE TEPMOJAMHAMUYECKH PAaBHOBECHBIX (ha3 B TOMOT'€HHOM CUCTEME
OJTHOBPEMEHHOE CYIIIECTBOBAaHHE TEPMOIMHAMUYECKH PaBHOBECHBIX (Da3 B reTeporeHHoN cucreMe
COCTOSIHHUEC CUCTEMBI, IIPU KOTOPOM BCEC MAapaMETPhI CUCTEMBI OCTAOTCA IMMOCTOAHHBIMHA

PaBEHCTBO KOHILIEHTPALIMH BCEX KOMIIOHEHTOB IE€TEPOr€HHON CUCTEMBI

CaMoMpoH3BOIIBHBII TEpeXx0/1 KOMIIOHEHTa 1 U3 pa3el o B a3y P MPOMCXOAUT HPH YCIOBHU
pie< piP
ut = pib



ni*>niP
T

PaccuuTaiiTe cTaHAapTHYIO SHTAIBIINIO PEAKIIUH, €CJIM U3BECTHBI CTAHIapPTHBIC SHTAIBITHA

00pa3oBaHUs BEIIECTB, yUaCTBYIOIMUX B peakuud, (kx/Monb)  FexO3¢q) + Howy — Fery + HoO(p
-824

—242

(+582)

(-582)

(-98)

(+98)

PaccunTaiite TemnoBoii 3¢ ekt peakuuu 00pa3oBaHUs KPUCTAILIOTHIpATa

ZnS0O4 1) + TH20) — ZnSO4 - TH2O(), ecnu TemnoTsl pactBopenus ZnNSOsu ZnSO4 -7H20
paBHBI cOOTBeTCTBeHHO —77 1 +18 K/[)k/MoIb

(-95)

(+95)

(+59)

(-59)

PaccuuTaiiTe cTaHIapTHYIO SHTPOIUIO PEAKLIUH, €CIIM N3BECTHBI CTAaHIAPTHBIC YHTPOIIUH BEIIECTB,
yuactBytonux B peakiuu, (x/(K-monb)) NOqr) + Oz — NOop
211 205 240
(-147)
(+147)
(+176)
(-176)

PaccunTaiite cranapTHyto sHepruto I n66ca peaximu, ecmm n3ectHbl AGC6, BemecTs,
Y4acTBYIOMINX B peakiu, (K/[x/mMomn)
NHsNO3zx — N20r + H20(
184 +104 —228
(-168)
(+168)
(+148)
(-60)

PaccTtaBpTe K03 PHUIMEHTHI B cCXeMaX peakiuii U pacCUnTalTe KOHCTAHTY PaBHOBECHSI pEaKlIun
H20@r~ How) + Oz, ecim paBHOBECHBIE KOHIICHTPAIIMK Ta3000pa3HbIX BelIeCTB paBHbI 0,2
MOJIb/IT

1

10

2

0,2

Paccuuraiite koHcTaHTy paBHOBecus K, peakuuu npu 298 K

4HCI + O2 «» 2Cl2 + 2H20

AH®, x]JI>x/moib -92 —242
S, Ix/(monp'K) 187 205 233 189
1010
1015
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1020
1022

PacTBopaMu Ha3bIBaIOT

M30JIMPOBAHHBIC CHCTEMBI, OT/ICTICHHBIC OT OKPYXKAIOIICH CPeJibl pEaTbHON WM BOOOpaKaeMoii
TIOBEPXHOCTBIO pa3jierna

TOMOT€HHBIE CHCTEMBI, HE CTIOCOOHBIE K OOMEHY BEIIECTBOM C OKPYXKAIOMICH cpenoit
TOMOTEHHBIE CUCTEMBI IEPEMEHHOT0 COCTaBa, COJIEpXKAIIUE HE MEHEE JIByX KOMIIOHEHTOB
reTePOreHHBIC CHCTEMBI, COACPIKAIIIME HE MEHEE JIBYX BCILIECTB

Kpuockonnueckue 1 30yIn0CKONNYECKUE TTOCTOSIHHBIE 3aBUCAT OT
HPUPOBI PACTBOPUTEIIS

IIPUPO/IbI PACTBOPEHHOT'O BELLIECTBA

KOHIIEHTPALMU paCTBOPEHHOIO BEIIECTBA

OT BCEX NEPEUUCIICHHBIX (PAKTOPOB

OTHOCUTENBHOE MMOHMKEHNE JaBJICHUS HACKHIIIIEHHOTO Mapa Hajl paCTBOPOM PaBHO
MOJIBHOM JI0JI€ paCTBOPUTEIS

MOJISIPHOM KOHIIEHTpaluu

MOJISTILHOM KOHIIEHTPALUKU

MOJIBHOM JI0JIE pACTBOPEHHOTO BEIIECTBA

Ocmoc — 3T0

CaMONIPOU3BOJIbHBIN MPOLIECC NEPEX0/1a MOJIEKYJI PACTBOPUTENIS YEPE3 OJYIPOHULIAEMYO
MeMOpaHy U3 pacTBopa ¢ OOJIbIIEH KOHIICHTPAIMEH B PACTBOP C MEHBIIICH KOHIICHTpAIHCH
CaMONIPOU3BOJIbHBIN MPOLIECC NEPEX0/1a MOJIEKYJI PACTBOPUTEIIS YEPE3 MOTYIPOHULIAEMYIO
MeMOpaHy U3 pacTBOpa C MEHBIIIEH KOHIIEHTpAIMeil B pacTBOP ¢ OOJbIIEH KOHIIEHTpaIuen
CaMONIPOU3BOJIbHBIN MPOLIECC MEPEX0/1a MOJIEKYJI PACTBOPEHHOIO BEILIECTBA Yepe3
MOJTYIIPOHHUIIAEMYIO MEMOpaHy U3 pacTBopa ¢ OOJIBIICH KOHIICHTPAIMEH B PACTBOP C MEHBIIICH
KOHILIEHTpaLueun

CaMOIIPOU3BOJIBHBIN MPOLIECC MTEPEX0/1a MOJIEKYJI PACTBOPEHHOTO BEIIECTBA Yepe3
MOJYTIPOHUIIAEMYIO MEMOpaHy U3 pacTBOpa C MEHbIIIEH KOHIICHTpAIMel B pacTBOp ¢ OonbIeit
KOHIIEHTpalHein

[ToBbllIeHKE TEMITEPATYPHI KATIEHUS U IOHUKEHUE TEMIIEPATYPHI 3aMEP3aHUST PaCTBOpA IO
CPaBHEHUIO C PACTBOPUTENIEM ITPONIOPLIMOHATIBHO

MOJISIPHOM KOHIIEHTPAllMd PaCTBOPEHHOTO BEILIECTBA

MOJISIPHOM KOHIIEHTPALMX SKBUBAJIEHTA PACTBOPEHHOI'O BEILIECTBA

MOJISITIBHOM KOHIEHTPALIMKU PACTBOPEHHOTO BEIIECTBA

MOJIBHOM JI0JIE pACTBOPEHHOTO BEILIECTBA

[IpenensHO pa30aBICHHBIC PACTBOPHI — ATO

CUCTEMBI, 00pa3yrolue B pe3yIbTaTe CaMOIIPOU3BOIIBHOTO PACIIPEICTICHIS
pPacTBOPEHHOTO BEIIIECTBA B PACTBOPHUTEIIE

CUCTEMBI, B Iporiecce 00pa3oBaHUs KOTOPBIX OTCYTCTBYIOT TEILIOBBIC U O0HEMHBIE

3P PeKThI

CUCTEMBI, B KOTOPBIX KOHIIEHTPAIIHs PACTBOPEHHOTO BENIECTBA OSCKOHEYHO MaJia
CHCTEMBI, B MpoIiecce 00pa30BaHUsl KOTOPHIX BBIACISCTCS WM MOTJIOMIAETCS TEIUIOTa U
U3MEHSAETCS 00beEM

Ocmotuueckoe naBieHue B ypaBHeHuu Bant-I'odda nmponopunonanbHo
MOJIBHOM J10JI€ PACTBOPEHHOT'O BEIIECTBA
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MOJISITIbHOM KOHLEHTPALUU PACTBOPEHHOT'O BEIIECTBA
MOJIIPHOM KOHIIEHTPALMU PaCTBOPEHHOT'O BEILECTBA
MOJIIPHOW KOHLIEHTPALlMU 3KBUBAJIEHTa pACTBOPEHHOT'O BELLIECTBA

3akoH pasBenenus OCTBaIbAa s CAOBIX AJIEKTPOJIIMTOB OMUCHIBACTCS (POPMYIIOif
Kue. =0 C

Kue. =02 - C

Kue.=(1+a)-C

Kwe. =(1-a)-C

Bemmunna Kn,o = [H'] - [OH] Ha3eBaeT

BOJIOPOJHBIM MOKa3aTeIeM
MIPOU3BEICHUEM PACTBOPUMOCTH BO/IBI
MOHHBIM MPOU3BEICHUEM BOJIbI
KOHCTAHTOH JUCCOIMALIMN BOIBI

KucnorHocTh (OCHOBHOCTB) pacTBOPOB IPUHSTO BBIpaXKaTh Yepe3 BOJOPOAHBIN noka3aTens (pH),
paccuuThIBaeMEbIil o Gpopmyie

pH = Ig [H']

pH =-1g [H']

pH=-1g [OH]

pH=-1In[OH]

Crenens muccounannun CH3COOH wmensble B pacTBope
+0,1 M

0,01 M

0,001 M

0,0001 M

MaxkcumanbHas mmosie3Hast pa60Ta TaJIbBAHUYCCKOTO 3JICMCHTA ITPU MMOCTOAHHBIXTEMIICPATYPE U
JAaBJICHUU paBHA

AG = —n-F-E)y

AU = —n-F - Espc

AG = —n'F'Eaz[c

AU = -n F E*

Ecnu ranpBannyeckuit aneMeHT paboTaeT caMOMpOU3BOIbHO, TO KakoB 3Hak DJ[C anemenTa?
OTPHULATEIbHBIN

MTOJIOKUTENBHBIN

3aBHCHUT OT KOHLICHTPAIIMHU BEILIECTB

ANEKTPOABMKYIIAs CUJIA PABHA HYJIIO

Yro HaszpiBaeTcsa ctanaaptHo DJ1C?

OJ1C ranpBaHMYECKOTr0 3JIEMEHTA, COCTOAILErO U3 ABYX CTAaHJAPTHBIX JJIEKTPOIOB
O/1C ranpBaHUYECKOTO JIEMEHTA, BKJIIOUYAIOUIETO CTAaHIAPTHHIN BOJOPOIHBIHN 2JIEKTPOL
MaKCHMaJIbHOE HapsKEHUE TaTbBaHUYECKOTO FJIEMEHTa

MUHUMAaJIbHOE HANPSKEHUE FaJIbBAHUUECKOTO 3JIEMEHTA

Kakoli a1eKTpo/ Ha3bIBAaeTCs B rajlbBaHUYECKOM JIEMEHTE KaTOI0M?
JIIEKTPOJ, Ha KOTOPOM IPOUCXOANT MIPOLECC OKUCICHUS

JJEKTPOJI, HA KOTOPOM IIPOUCXOIUT IIPOLIECC BOCCTAHOBIICHUS
OTPHLIATENIBHO 3aPSKEHHBIN 3JIEKTPOL
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9JICKTPOA, MacCa KOTOPOTO YMCHBIIACTCA

Kakas peakius mpoTekaeT Ha IMOJI0XKHUTEILHOM 3JICKTPOJIC TATbBAHNYECKOT0 dJIeMeHTa?
OKMCIJIEHUS

BOCCTAHOBJICHUA

oOMeHa 3JIeKTPOHAMU

oOMeHa MOHAMM MeTalljia

3aBUCHMOCTh TIOTEHITUAIIA JIEKTPOIa OT KOHIIEHTPAIIMY WIIK aKTUBHOCTH HOHOB B PaCTBOPE
OTIpeIeIIIeTCsl ypaBHEHUEM

®dapanes

Bant-T'odda

['n66ca

Hepucra

CKOpOCTB XHUMHYSCKOM PE€aKK BBIYHUCIAIOT 110 YPABHCHUIO

v==dn/dt
v=-dV/dt
v = +dc/dV
v==dc/dt

YeM 0OBSICHUTD MOBLIIIIEHUE CKOPOCTH pCaKluu IpHU BBCACHUU B CUCTEMY KaTaJIU3aTOpPa
YBCIMYCHUECM SHCPTHUU aKTUBAIIUU

YMCHBIICHUCM DHCPI'UH aKTUBATUN

YBCIIMUCHUCM CpeZIHefl KHHETHYCCKOM OHCPIUU MOJICKYJI

YBCIMYCHUECM YHCJIa aKTUBHBIX YaCTHUIL

EnuHMIa H3MEpPEHUS CKOPOCTH XMMHYECKON PeaKIHK
MOJIB/II * C

1 - ¢/ MOJb

MOJIB "1/ C

J1/ MOJIB * C

SHCPFI/HO aKTHBalluH XUMHUYECKOM pCaKu MOKHO paCCUUTATh U3 YPABHCHUSA
In ki/ka = E*/R - (1/Ti+ 1/Tp)
+n ki/k2 = E*/R - (1/T1 — 1/T2)
In ki/kz = E*/R - (1/T2 — 1/ Ts)
Inki1/ k2 = E*/R - (1/T2 + 1/Ta)

Ecnu sHeprus aktuBanuu npsimoit peakiuu E1* | a o0paTtHO# peakiyn — cooTBeTcTBeHHO E2*, TO
TEII0BOM 3P PEKT peakuu paBeH

AH = Ei* — E2*

AH = Ex* — Ei*

AH = Ei* + Ex*

AH = Ei*/Ex*

ypaBHCHI/IC AppeHHyca C YU4E€TOM TCOPHUHU aKTUBHPOBAHHOI'O KOMILIIEKCA BBIPAXKACTCA
= P-7Z- E*/RT
= (S
= P-Z- e—E /| RT
= B’ eE* —-RT
Z

_ o E*/RT

~ X X~



Ocmotnueckoe nasieHue kposu 740—780 klla. 3naueHne MOJIIPHON KOHIIEHTPALIMU TJIIOKO3bI B
pacTBOpe, M30TOHUYHOM KpoBH mpn 37°C, HaxoauTcs B mpesienax

0,10-0,15

0,15-0,20

0,20-0,25

0,25-0,30

Boeruucnuts crenens auccoruanuu 0,05 M pacTBopa yKCYCHOM KUCIIOTBI, €CIIU yACIbHas
3JIEKTPOIPOBOIHOCTH 3TOTr0 pacTBopa pasHa 370 - 10° Cm/cm, a ho(H") = 349,8 CM-cM?/MOIIB; Ao
(CH3COO ) = 40,9 Cm-cM?/Momb

0,019

0,025

0,029

0,015

BbIUnCIIHTS BenHuuHy pa6oThl B Buae AG (B k1K) MEIHO-MapraHIEBOrO TalbBaHHYECKOTO
snementa, eciii Eovn?*/mn® = —1,180 B; E%?*/c,® = 40,337 B

(-73)

(-146)

(+73)

(-293)

[Torennman (B B) cepeOpsiHOTO 351ekTpoaa mpu temmeparype 25°C, OImyIeHHOTo B PacTBOP €ro
CcoMH ¢ akTUBHOCTHIO HoHOB AQ* 0,1 Momb/m, paer (E%ag+/ ag = 0,80 B)

0,82

0,78

0,74

0,71

Ckopocts npsimoii peakiin B cucteme 2NO(y + Clagy <> 2NOCl() mpu yBenudyeHuu
KOHIICHTpaIluu XJiopa B 3 pa3a, a okcuja a3zota (l1) B 2 paza

yBEJIMYUTCS B 4 paza

yBEJIUYUTCS B 8 pa3

yBesnuuuTes B 12 pasa

yBEJIUYUTCS B 6 pa3

3 cemectp «Kossiouanass xumusi»

JInodoOHBIE KOITIOUTHBIE PACTBOPHI — ITO

o0paTuMbIe CUCTEMBI, 00pa3yIoIUecs B pe3yIbTaTe CaMONPOU3BOIBHOIO IUCIIEPIUPOBAHUS YACTHIL
JUCTIEpCHOM (a3bl B JUCIIEPCUOHHOM cpesie

HEOOpaTHMBbIE CUCTEMBI, /1 00pa30BaHMs KOTOPBIX TpeOyeTcs 3aTpara paboThl

HEOOpaTHMBIE CHCTEMBI, 00pa3yIONIHecs B Pe3yJIbTaTe CaMOIIPOU3BOIILHOTO JUCTIEPTUPOBAHHS
YaCTHI] TUCTIEPCHOH (Pa3bl B TMCIIEPCHOHHOMN cpesie

oOpaThMble CHCTEMBI, JIsl 00pa30BaHUs KOTOPBIX TpedyeTcs 3aTpara paboThl

B nrodunpHBIX KOJIJIOUIHBIX pacTBOpax B3aUMOIEHCTBUE MEXYy YACTHIIAMH JTUCTIEPCHOM (a3bl u
JIHCTIEPCUOHHOM Cpenon

SIPKO BBIPAXKEHO

OTCYTCTBYET

HE UMECT 3HAUYCHU A

BBIPAKEHO HE3HAUUTEIBHO.

53



IMentusamust — 3To

pacTBOpPEHHE COJIeH B PACTBOPHUTEIIE C MMOMOIIBIO MIENTH3aTOpa
oOpa3zoBaHue Tems

JTUCTICPTUPOBAHUE CBEKEIIOYICHHBIX 0CAJIKOB C TIOMOIIBIO TMEMTU3aTOPA;
MEXaHUYECKOE JUCIIEPTUPOBAHKE C IIOMOIIBIO CIICIUATBHBIX YCTPOHUCTB

KoH1eHCcalnOHHBII METOJT OJIYYeHUS KOJUIOMHBIX PACTBOPOB - 3TO

IIOJIy4EHHUE T€TEPOreHHOM CUCTEMBI U3 TOMOIE€HHOM B pe3yJIbTaTe aCCOLUALUNA MOJIEKYJI, aTOMOB
WM HOHOB B 00Jiee KPYITHbIE arperarbl

MEXaHHYECKOE U3MEIbUECHUE YACTHI] TUCTIEPCHON (a3bl

pacTBOpPEHHE TBEPABIX, KUAKUX UM ra3000pa3HbIX BEIIECTB B KUAKON cpere

OCTOPOYKHOE BBIIIAPUBAHUE )KUAKOCTH U MOJYYEHUE CYXOr0 OCTaTKa

['ereporeHHas cuctemMa, COCTOSIIAS M3 )KHUIKOW JUCTIEPCHOMN (has3bl M ra3000pa3HOM JUCTIEPCUOHHON
cpenbl, Ha3bIBaeTCsA

AMYJIbCUEH

(93 (0)

CyCHEeH3Uen

a’po30J1eM

CenuMeHTalHs — 3TO

B3aMMO/ICHCTBHE YaCTHII C 00pa30BaHHEM KPYITHBIX arperaTton
OTTAJKWBAHUE YaCTHUII APYT OT APyTa

CIIOCOOHOCTH YaCTHUI] HAXOIUTHCS BO B3BEIIEHHOM COCTOSIHUU
OCeaHMe YaCTHIL O IEHCTBHEM CUIIBI TKECTH

IIpu yBenmuueHnH TeMIIEpaTyphl BEIUYMHA IOBEPXHOCTHOI'O HATSYKEHUS KUIKOCTEN YBEIMYUBACTCS
YMEHbIIAETCA

HE U3MEHSETCSA

JKUJIKOCTH HEe 00J1aar0T TOBEPXHOCTHBIM HATSHKEHUEM

BriGepute BepHOE yTBEpKACHUE

4yeM OOJIbIIIe SHEPTUS MEKMOJICKYISIPHBIX B3aUMOICHCTBUN, TEM MEHBIIIE BENYNHA
MMOBEPXHOCTHOT'O HATSKEHUS

YEM MEHbBIIE YHEPTUSA MEKMOJIEKYJISIPHBIX B3aUMOICHCTBUM, TEM MEHBIIIE BETUYNHA
MMOBEPXHOCTHOT'O HATSKEHUS

BEJIMYMHA TTOBEPXHOCTHOT'O HATSKEHUSI HE 3aBUCUT OT DHEPTUU MEKMOJIEKYIISIPHOTO
B3aNMOJICHCTBHSA

HET BEPHOT'O YTBEPKIACHUS

HpI/I YBCIMYCHHUU TCMIICPATYPhI BEJIMUNHA MOJIHOM HOBCpXHOCTHOfI SHEPTHUU JKUIKOCTEHN
YBCINYNBACTCA

YMCHBIIACTCA

HE U3MCHSCTCA

KHUAKOCTHU HE O6J13.,Z[aIOT IMOJTHOM HOBerHOCTHOﬁ 3HCpFHeﬁ

VYpaBuenue ['n06ca-I"enpbMrosbIiia Mo3BoJIsSET PACCUYUTATh
HOBerHOCTHOe HATSKCHHUC
NOJIHYIO NOBEPXHOCTHYIO SHEPTUIO
TennoTy 06pa3oBaHMA NOBEPXHOCTH
TemMnepaTypHbI KO3PPULMEHT NOBEPXHOCTHOTO HATAKEHUSA
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Enunuiiei nsmepenus BeIMYMHbBI TOBEPXHOCTHOTO HATsHKeHUs B cucteme Cu
Jx/m

H/m?

Jlox/m?

Jx/K-monb

[Toteps arperaTuBHOI YCTOWYUBOCTU B TMO(OOHBIX TUCHIEPCHBIX CUCTEMAaX BbI3BaHA
HEJIOCTaTKOM ITOBEPXHOCTHOM SHEPrUU Ha rpaHulle paszzaena ¢asz

U30BITKOM MTOBEPXHOCTHOM YHEPIUU Ha IpaHUIle pas3zaena a3z

BBICOKOI OBEPXHOCTHOW aKTUBHOCTBIO YaCTHIL

BBICOKOH JHMCIIEPCHOCTHIO YaCTHUIL JUCTIEPCHOM (ha3bl

Meton Pebunnepa, HCIIOIb3yeMBbIii ISl OTIpeIeIeHUs] TTOBEPXHOCTHOTO HATSKEHUS )KUKOCTEH,
OCHOBAH Ha U3MEPEHUU

MaKCHUMaJIbHOTO JIaBJICHUS My3bIpbKa BO3/yXa, MPOOUBAIOIIETO TOBEPXHOCTHBIN CIIOH XKHUJIKOCTH
CUJIBI OTPBIBA IIPOBOJIOYHOT'O KOJIBLIA OT IIOBEPXHOCTH JKUIAKOCTH

BBICOTBI ITOJAHATHUSA KUAKOCTH B KaITHJLISPE

YKCJIa Kalellb )XUIKOCTH, BEITEKAIOIIUX U3 CTAJIarMOMETPA

CTaJIarMOMeTpI/IquKI/Iﬁ MCTOA, I/ICHOJ'I]':,SyeMHﬁ AJI1 OIIPCACIICHHUA ITIOBCPXHOCTHOI'O HATSAKCHUS
)KI/I[[KOCTCﬁ, OCHOBAH Ha UBMCPCHUU

MaKCUMAJIbHOT'O JaBJICHHUS ITY3bIpbKa BO3AYyXa, np06HBa}0mero HOBCpXHOCTHBIfI cJion KHUIKOCTHU
CHJIBI OTPBIBA ITPOBOJIOYHOI'O KOJIbIIA OT ITOBCPXHOCTH KUAKOCTHU

BBICOTBI HOAHATHA ) XKUJAKOCTH B KAITUJIIIAPC

qHuCJjia Kalcjib X XUIKOCTU

H3M€p$[$[ BBICOTY MOJAHATHA )KUIKOCTHU B KAITUJIIAPE, MOKHO OIIPCACINTD
BCJIIMYUHY aﬂC0p6I_[I/II/I

BCJIIMYMHY aATC3UNn

IMNOJIHYIO ITOBEPXHOCTHYIO SHECPI'UIO

MMOBEPXHOCTHOC HATAKCHUC

MoBEPXHOCTHO-aKTMBHbIM BELLECTBOM MO OTHOLLEHUIO K BOAE ABAAETCA
aMMHOYKCYCHaA KMcioTa

6yTMNamMmH

rANUEepUH

caxaposa

HauOonp1iell ToBepXHOCTHON aKTUBHOCTBIO 00J1a/1a€T CIUPT
nponanoi-1

METaHOJI

Oyranon-1

3TAaHOI

Mounekynsl ITAB — 310 opranndeckue coeAMHEHNs, COCTOSIIINE
U3 IBYX JTHO(GOOHBIX YacTen

U3 JABYX JHOQUIBHBIX YacTen

u3 rupo@oOHON U THaApOodUIBLHON YacTel

Jr00bIe OpraHUYECKHE MOJIEKYJIbI
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Kputnyeckast KOHIIGHTpaLKsl MULIEIIO00pa30BaHHUS — 3TO

MakcuMalibHas koHueHTpauus [IAB B pactBope

KoHueHTpauus [IAB, npu KOTOpoii Bce MOJNIEKYIIBI HAXOAATCA B 00beMe (a3bl
koHLeHTpauus [TAB, npu KOTOpoii Bce MOJIEKYIbl HAXOAATCS B TOBEPXHOCTHOM CJIO€
MUHUMAaNbHAs KoHIeHTpalus [IAB B pacTBope, pu KOTOpO# 00pa3yroTCsi MUIICIUTBI

K ITAB orHOCATCS BemecTBa, 001aIaromme

HOJIOKHUTEIBHOMN MOBEPXHOCTHON aKTUBHOCTBIO U OTPULIATENLHON aicopOLneit

OTPHIIATEIbHON MOBEPXHOCTHOW aKTUBHOCTBIO M MOJIOKHUTEIBHOM aicopOnueii

HOJIOKHUTEIBHOMN MOBEPXHOCTHON aKTUBHOCTBIO U MOJIOXKUTEIBHOM afcopOruen
OTPHIIATEIbHON MOBEPXHOCTHOW aKTUBHOCTBIO M OTPHUIIATENBHOM afcopOruei

VpasHenue [1InnkoBcKoro Belpaxaercs
o =o0 —a-In(l - bc)

6 =o0 *+ a-In(l + bc)

oc=o00 — a-In(l + bc)

o= oo + a-In(l — bc)

Cornacno npaBuny Hroxno-TpayOe, TOBEpXHOCTHASI aKTUBHOCTH C YBEITUUCHUEM JJIUHBI
YIJI€BOAOPOAHOTO paaukaia Ha ogny CHe- rpynmy

yBenuuuBaercs B 3,2 paza

ymeHblaercs B 3,2 pa3za

HE M3MEHSETCS

M3MEHSETCS HE 3aKOHOMEPHO

[To OTHOIICHHUIO K BOJIEC HE SIBJISCTCS MOBEPXHOCTHO-AaKTUBHBIM BEIIECTBOM
MacJIssHasi KUCJIOTa

rekcatoin-1

6-aMHHOTeKCaHOBasI KUCIIOTa

oJleaT HaTpUs

KKM —st10

MaKcUMaJibHasi KOHIIeHTpaIlus kojutougHoro [TAB, npu koTopoit 00pazyroTcst MUIIEIUTBI
MUHUMAaNbHAs KOHIEHTpalus KoutonaHoro [1AB, mpu koTopoii 00pa3yroTcsi MUIIEIUIBI
MUHHUMaJIbHAsI KOHIIEHTpanus KosutonaHoro [TAB, mpu KOoTopoit KoaryaupyroT MUIICILIBI
MUHUMAaNbHAs KOHIEHTpalus KouonaHoro [1AB, mpu koTopoi HacTynaeT cTabuiIn3aIus
11u0¢hoOHOTO 30715

K nmoBepXHOCTHO-MHAKTUBHBIM BEIIECTBAM OTHOCUTCS
oJieaT HaTpus

KapOOHaT HaTpuUs

YKCYCHasl KHCIIOTa

STUJIOBBIN CITUPT

B cucreme «mossipHbIi afcopOEHT — HEMOSPHBINA pacTBopuTtesb — [IAB» Monekyinbr agcopbara

oOpaleHbl MOJIIPHOM YacThIO K MOBEPXHOCTH a/1COpPOEHTA
oOpallieHbl HEMOJIIPHOM YacThIO K TIOBEPXHOCTH aJIcOpOEeHTa
OpPUEHTHPOBAHBI POU3BOJIBHO Ha TOBEPXHOCTH aJIcOpOEHTa
oOpaleHbl MOJIIPHON YacThIO K PACTBOPUTEITIO

N3otepma aacopOuunu JIeHrMiopa xapakTepusyeTcsl ypaBHEHHEM
A =Ar"Kc/1 + K
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A = K¢
A B'Clln
A=(c—-c1) V/m

N3otepma aacopOrmm OpeitHamxa XapakTepu3yeTcst ypaBHEHHEM
A =Ar"Kc/1+Kec

A = K-
A:B'Clln
A=(-c)"V/m

Oneat HaTpus U3 BOJHOTO pacTBOpa OyaeT JTydIle afcopOupoBaThes
Ha aKTHBHUPOBAHHOM YTJIE

Ha CHJIMKarese

OJIMHAKOBO Ha YTIJIE M Ha CHJIMKaree

a1copO1Ms HE IPOUCXOUT

dyHnamMeHTanbpHOe ypaBHeHHE [ MOOCa yCTaHABIMBACT CBS3H MEKIY
MOJIHOM MTOBEPXHOCTHOM 3HEPruei U Temneparypou

TEIUIOTOW 00pa30BaHUs IOBEPXHOCTH M BEITMIHMHOMN aJICOPOITUU
BE/IMYMHOM aAcopbLMN M NOBEPXHOCTHBIM HaTAXKEHUEM
NOBEPXHOCTHbIM HATAXKEHUEM U KOHLEHTpaumeln agcopbaTta B pacTeope

VKcycHast KHCIIOTa M3 BOJHOTO PacTBOpa OyJIeT JIydiie aIcopOnpoBaThCs
Ha CHJIMKaree

OJIMHAKOBO Ha YTJIE M Ha CHJIMKaree

a1copOIHs HE TIPOUCXOAUT

Ha aKTHBHUPOBAHHOM YTJIE

N3oTepma ancopOLK — 3TO 3aBUCUMOCTh

BEJIMUMHBI a[ICOPOLIMH OT TEMIIEPATYPhI PU NOCTOSTHHOM JJaBJICHUU

BEJIMYMHBI aJICOPOLIMU OT KOHIIEHTPAILIUU BEILECTBA B PACTBOPE WJIU JIaBJICHHUS ra3a IPH MOCTOSIHHOM
TeMIeparype

KOHIIEHTPALlMH BELIECTBA B paCTBOPE OT TEMIIEPATyPhI TP MOCTOSIHHOM BEJTMUUHE a7cOPOILIIH
JIaBJICHUSI ra3a OT TEMIEPaTyphl IPU MOCTOSIHHON BEIMUYUHE a/IcOpOIIUN

[TpaBuiio ypaBHUBaHUs noisipHocTH PeOunaepa popmynupyercs

BemecTBO C MOXeT aicopOMpoBaThCs Ha MOBEPXHOCTH pasnena pa3 A u B B Tom ciydqae, ecnu
Hanuuue BemectBa C B MOBEPXHOCTHOM CJIO€ MPUBOJUT K CHHYKEHUIO MOJISIPHOCTEH 3TUX (a3
HOJISIPHBIE a1COPOEHTHI JTydllle aJIcCOPOUPYIOT MOJIIPHBIE aJIcCOPOAThI, a HEMOISIPHbIE aJICOPOEHTH —
HENOJISIpHbIE a/IcopOaTh

BemecTBO C MOXeT azicopOMpoBaThCs Ha MOBEPXHOCTH pasaena a3 A u B B Tom ciydae, ecinu
Hanuuue BemectBa C B MOBEPXHOCTHOM CJI0€ MPUBOJUT K YBEIMUEHUIO MOJIIPHOCTEN 3TUX (a3
BemecTBO C MOXeT aicopOMpoBaThCS HA MOBEPXHOCTH pazfena a3 A u B B Tom ciyuae, eciu
Hanuuue BemecTBa C B MOBEPXHOCTHOM CJIO€ MPUBOAUT K YPAaBHUBAHUIO TMOJISIPHOCTEN THX (a3

AncopOuust U3 pacTBOPOB HE MIPUMEHSIETCS

JUISL OYUCTKH KHUJIKOCTEH

JUTS KOHIIGHTPUPOBAHUS BENIECTB U3 pa30aBICHHBIX PaCTBOPOB
JUISL IOJTYYEHUS JIMOPHUIBHBIX THIIPO30JIeH

JUISL pa3eIeHuUs BEIIECTB

KoHcTtanTa ancopOinoHHOTO paBHOBECHS B ypaBHEHUH JICHTMIOpa XapakTepu3yeT
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SHEPTHUI0 B3aUMOJACHCTBHS afacopdara co cpenoit
€MKOCTb aJICOPOIIHOHHOTO MOHOCIIOS

SHEPTrHUI0 B3aUMOJACHCTBHS afcopdara ¢ aicopOeHTOM
SHEPTHUI0 B3aMMOICHCTBUSI aJCOPOEHTA CO Cpeloi

JInotpornHele psAabl — 3TO

PSZII HOHOB, COCTABJICHHBIE B MOPSIAKE BO3PACTAHUS UX CIIOCOOHOCTH CBSI3BIBATH CPEIY
PSABI MOHOB, COCTaBJICHHBIE B MOPSAKE YMEHBIICHHSI UX CIIOCOOHOCTH CBSI3BIBATH CPENly
PSIBI HOHOB, COCTABIICHHBIE B MOPSIIKE BO3PACTAHUS UX 3aPSI0B

PSABI MOHOB, COCTaBJICHHBIE B MOPSAKE YMEHBIICHHS UX CIIOCOOHOCTH K aJICOPOLINH

[pu yBemmuennn temmepatypsl ¢ 20°C 110 40°C 1moBepXHOCTHOE HATSKEHNE FeKCaHa CHU3MIOCH C
17,41 mIx/m? 1o 15,24 mJlx/m?. Temnora o6pasoBanus noepxHoctu rexkcana mpu 20°C B m[x/m?
paBHa
26,85
28,24
31,79
34,18

TToBepxHOCTHOE HaTsKeHHe anmmiHA npu 37°C cocrasmser 39,99 mJlx/m2. TemnepaTypHsIii

k02 punmenT nosepxaoctHoro Hatsokerus do/dT = — 0,1234 m/lx/M? K. ITonHas moBepXHOCTHAS
sHeprus anmmiHa npu 37°C B MJlx/M? paBHa

65,84

78,24

85,47

59,36

[Tpu n3yuennu agcopOLMK YKCYCHOM KUCIIOTH HA AaKTUBUPOBAHHOM YTJIE MOJIYYEHBI CIEIYyOIHe
JaHHBIC: KOHIIEHTpAIUs ajicopOaTa 1o agcoporuu pasra 0,1142 Moub/1, a mocie aacopouuu —
0,0634 mob/11, 06BbeM pacTBOpa, U3 KOTOPOTO MPOBOJAT ajicopouuto, coctasuseT 200 mi, a Macca
azcopOenTa pasHa 3,0 r. Bennuuna aacop6muu A B MOJIB/T paBHa

0,0028

0,0034

0,0044

0,0056

2 mn pactBopa [TAB (skuakoro Mpuia) cMemany ¢ 8 MJ BOJbI U OJYYWIIH NTEHY 00beMoM 95 miL.
KpaTHOCTh nIEHBI paBHa

9,5

7,5

8,5

10,5

[Tpu yBennueHNH KOHIIEHTPALMU U30MaCITHOW KUCIOTHI B pacTtBope ¢ 0,125 moms/i 1o 0,250
MOJTB/JT TTIOBEPXHOCTHOE HATSKEHNE CHI3MIIOCH ¢ 55,1 MJ[x/M? 110 47,9 mJx/M2. TToBepxHOCTHAS
aktuBHOCTH [TAB B M/[-M/MoIb paBHA

0,0524

0,0776

0,0675

0,0576
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K kakomy snektpoay OynyT nepemeraThCst YacTUIlbl Oenka npu aiekrpodopese B 0,001 M
pacTBope ruApoKcUIa HaTpus, eciu pH n3osnekTpudeckoi Touku paBeH 4,6

K KaToay

K aHOZlY

BHayaJle K KaToay, a 3aTeM K aHOAY

HE TepeMeIiaercs

benok ans0ymun ¢ pH uzosnexkrpudeckoit Touku, paHoit 4,8, npu pH = 4,8 nBmwxercs npu
anekTpodopese

K KaToay

K aHOZly

0CTaeTCsl HEMOBUKHBIM

JIEHATypUPYyETCs

IIpouecc 3acTyiHEBaHUS yCKOpSAETCs IpU
pH < pH u3osnekTpruieckoi TOUKH

pH > pH n3osnexrpudeckoi TOUKH

pH = pH u3osnexkTpudeckon TOUKU
BenuuuHa pH He BimsieT

N3037eKTprudecKoe COCTOSIHIE OeTKa — 3TO

COCTOSIHUE OEIKOBOI MOJICKYJIBI, IPU KOTOPOM €€ TOJIOKHUTEIBHBIC U OTPULIATESIILHBIC 3aPsi bl
B3aMMHO CKOMIICHCHUPOBAHBI

COCTOSIHUE OEIKOBOI MOJICKYJIBI, TIPU KOTOPOM €€ TOJIOKHUTEIBHBIC U OTPULIATESIILHBIC 3aps/Ibl HE
CKOMITEHCUPOBAHBI

COCTOsIHUE OEIKOBOI MOJICKYIIBI, TIPU KOTOPOM YHCIIO KAPOOKCHIIBHBIX TPYIII PABHO YUCITY
AMHHHBIX TPYIIIT

COCTOSIHUE OEIKOBOI MOJICKYJIBI, TIPU KOTOPOM LIEITHAsi MOJIeKyJia Oeska OyIeT CTpEeMUThCS
pa3BepHYTHCSA

HabyxaHue, KOTOpOoe 3aKaH4YMBAETCs PACTBOPEHUEM OJIUMEPA, HA3bIBAETCS
CUHEPE3UCOM

TUKCOTPONIHUEN

OTPaHUYEHHBIM

HEOTPaHUYEHHBIM

Ha npouecc HaOyxaHus NOIUIIEKTPOIUTA HE BIUSET
TeMIEpaTypa

pH cpenst

IIPUCYTCTBHUE DJIEKTPOIUTOB

Macca UCXOIHOro MojJuMepa

HabGyxanue, koTopoe 3akaHUMBaeTCsl 00pa30BaHUEM CTYIHEHN Ha3bIBaeTCS
HEOTpaHHUYEHHBIM

OrpaHUYCHHBIM

TUKCOTPOITHBIM

CHHEPE3UCHBIM

Ecnu B monekyne 6enka 60mbIe KapOOKCHIIBHBIX TPYII, Y€M aMUHHBIX, TO pH n3031eKkTpryeckoi
TOYKH JJAaHHOTO OeJTKa HaXOJUTCS

B KHCJIOHN cpefie

B LLIEJIOYHOM Cpene
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B HEUTpaJIbHOU cperie
NOT He 3aBUCHUT OT KOIMYECTBA KAPOOKCUIIBHBIX U AMUHHBIX I'PYIII B MOJIEKYJe Oelka

Bs3k0oCTE XXUAKOCTENH — DTO

HANPSDKEHUE C/IBHTA, IPUBOJISIIEE K TEUCHUIO KUIAKOCTEH

KO3 PUITMEHT TPOMOPIMOHATILHOCTH B YPAaBHEHUHM DWHINTEHHA 1)1 )KUKOCTEH
nedopMarus KUIKOCTEH

KO3(PUIMEHT TPOMOPIHMOHATLHOCTH B ypaBHEHUH HbIOTOHA 11 TEUEHUS KUIKOCTEH

VYpaBuenue [lyazeiins mo3BoisieT BHIYUCITUTD
paznyc 4yacTHIL 30515

CKOPOCTbH JIBH)KEHUS YaCTHUIL 30JI5
ANEKTPUUECKUN MOTEHIIMAN Ha YaCTUIAX 30JIs
BA3KOCTb 307151

VYpaBHeHue DUHINTEHHA YCTaHABIUBACT

JIMHEHHYIO 3aBUCUMOCTb BA3KOCTH KUAKON TUCIIEPCHOM CUCTEMBI OT KOHLEHTPALUU JUCIIEPCHON
dazbl

HEJIMHEHHYIO 3aBUCUMOCTbD BS3KOCTH JKMJIKOM TUCIIEPCHOM CUCTEMBI OT KOHLEHTPALMHU TUCIIEPCHON
dazbl

JIMHENHYIO 3aBUCUMOCTB BA3KOCTH KUAKOHN TUCIIEPCHON CUCTEMBI OT TEMIIEpaTyphl

3aBHCHUMOCTb BSI3KOCTH >KMJIKOM JUCIIEPCHON CUCTEMBI OT KOHLICHTPALMH 3JIEKTPOIUTA

B YpaBHCHUU Hyaseﬁnﬂ o0beMHas CKOPOCTBb TCUCHUSA )KUAKOCTHU
YBCIUMYMUBACTCA C YBCIMYCHUEM BA3KOCTU

YBCIUYUBACTCA C YBCIIMYCHUEM paZinyCa U JJIMHBI KalIWJIApa

YMCHbBIIACTCA C YBCIIMUCHUCM paJnuyCa U AJIWHBI KalTUJIJIsIpa

YBCIUYUBACTCA C YBCIIMYCHUEM paZiInyCa U YMCHBIUICHUCM JUIMHBI KaITUJIJIApa

Bs3KOCTh )KUAKOCTEN U3MEPSIOT C TIOMOIIBIO
KaJIOpUMETpa

BHCKO3UMETpa

cTajjarMOMeTpa

apeomerpa

Peonorus nzyvaer

nehopMaluio TBEPAbIX TEN U TEYEHUE KHUIKOCTEN
JJIIEKTPOKUHETUYECKUE SBIICHUS

YCTOWYMBOCTb JUCIEPCHBIX CUCTEM
MuIe/I000pazoBaHue B pactBopax I1AB

Bszkocts xuakocrei uamepsercs B cucteme CI'C B
IIa - c

IT

ITa

H-c

K ontnuecknM cBOiicTBaM KOJJIOMIHBIX CUCTEM OTHOCAT
CEINMEHTAIHIO
oITaJIeCIeHIINIO

nuddysuro
OCMOTHYECKOE JaBICHUE
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PaccenBanue cBeTa B KOJUTOMIHBIX CUCTEMaX U HAOIIOMAOIIEeCs MPU STOM U3MEHEHHUE OKPACKU
KOJIJIOMJa Ha3bIBAaCTCS

ceIMMEHTAaLUEN

duynauzanueit

oIajecIcHIINCH

®dnyopecueHuuen

Teoputo cBeTopaccesiHus co3/1ajl
Tunnans

®Dapanen

Paneit

Peiicc

B 30515X MHTEHCUBHOCTH PAaCCESITHHOTO CBETA

IPSIMO MPOTOPIIMOHANIBHA JUTHHE BOJIHBI ITJIAFOIIETO CBETOBOTO TIOTOKA

IIPSIMO MPONOPLHMOHAIBHA YACTUYHON KOHUEHTpalun

HE 3aBHCHUT OT ITOKa3aTesei MPeJIOMIICHUS TUCTICPCHOMN (a3bl U TUCTIEPCHOHHOMN CPEJIbI
00paTHO MPOTOPIMOHATBHA KBaIpaTy 00beMa YaCTHIIbI

Oddexr Tungans 3akiodacTcs B

JBUKEHUH YaCTHUIL 30J1s1 B AJIEKTPUYECKOM T0JIe
KOAryJsiliiy YacTHII 30J1s1

CEIMMEHTAIlMU YaCTHIl 301151

paccesiHuM CBETA YaCTULIAMU 30J15

YpaBHeHue Panest ycTaHaBIMBAaET CBSI3b MEXIY

MHTEHCUBHOCTBIO PACCESIHHOI'O CBETA U YACTUYHOMN KOHLIEHTPALIMEH 307151, BA3KOCTHIO CPENIbl U
TEMIIEpaTypou

MHTEHCUBHOCTBIO PACCESTHHOTO CBETA M YACTUYHOM KOHLIEHTpAIMel 30151, 00bEMOM YacCTULbI U
JUTMHOW CBETOBOW BOJIHBI

MHTEHCHUBHOCTBIO PACCESIHHOIO CBETA U JJIMHON CBETOBOW BOJIHBI, BA3KOCTBIO U ITOKA3aTeIeM
IIPEJIOMIIEHUS CPEJIbI

MHTEHCUBHOCTBIO PACCESIHHOTO CBETA M PaJNyCOM U IOKA3aTeJIeM NPEIOMIICHNS YaCTHULIbI
JTUCTIEpCHOM (a3bl U TeMIepaTypoi

Cpennuii KBaipaTUYHBIN CABUT SBJISETCS

KOJIMYECTBEHHOM XapaKTEPUCTUKON YCTOMUMBOCTU KOJUIOUTHOW CUCTEMBI

KOJINYECTBEHHON XapaKTEPUCTUKON OPOYHOBCKOTO JIBHXKCHHUSI

KOJIMYECTBEHHOM XapaKTEPUCTUKON MEKMOJIEKYIISIPHBIX B3aUMOJIECUCTBUN B KOJUIOMIAHBIX CUCTEMAX
KOJIMYECTBEHHOM XapaKTEPUCTUKOM ANEKTPOCTATUYECKUX B3aUMOJICUCTBUIA B KOJUIOMAHBIX CHCTEMAX

Yron cMaunBaHUs PaCCUUTHIBAIOT 11O
ypaBHeHUo J{rompe

3akony FOHra

ypaBHeHUIO Paes

3akoHy ['eHpn

VYpaBHeHue /[ronpe mo3BoJIIeT pacCunuTaTh
paboTy Kore3uu

paboTy anare3uu

KpaeBoH yroi

61



paboTy cMayMBaHUs

MonexynsipHOe MPUTSHKEHUE MEXK/Ty ITOBEPXHOCTSMH JIByX CONPHUKACAIONINXCS (a3 Ha3bIBACTCS
KOore3HueH

CMauMBaHUEM

aaresuen

AncopOumeit

[TputsokeHNEe aTOMOB, MOJIEKYIT, HOHOB BHYTPH OTACIBHOU (pa3bl HA3BIBACTCS
KOoTre3HueH

aaresueu

azicopOruent

MOBEPXHOCTHBIM HATSKCHHEM

B3aumoeiicTBre KUAKOCTH C )KUIKOCTHIO HIIM TBEPBIM TEJIOM IPU HATUYHH TPEX
HECMEIIMBAOIIUXCS (a3, OHA U3 KOTOPBIX BO3YX, Ha3bIBACTCS

JecopOorueit

azicopOruent

aaresueu

CMaYyuBaHHEM

KpaeBoii yros MO>XHO BBIYMCIIHUTD 110 3aKOHY
KOnra

Bant-Todda

Paynsa

®duka

DNEeKTPOKMHETUYECKUN TTOTEHIIUAT — 3TO
IIOTCHIMAJI TCUCHU S

MOTEHIIMAN OCEIaHUs

noTeHIman nudQy3Horo cios
MOTEHIIMAJ Ha TJIOCKOCTH CKOJBXKEHHS

HoHbl, nepBbIMU a1cOPOMPYIOLIUECS HA ITOBEPXHOCTH TBEp10oM (hazbl npu oOpazosanuu JII3C,
Ha3bIBAIOTCS

uoHamu UG Hy3HOro cos

POTHBOMOHAMH

MOHaMH aJICOPOLIMOHHOTO CIIOS

MOTEHIMAIIONPEIEIISTFOIMMA HOHAMHU

JI3eTa-nmoTeHIMal He 3aBUCHUT OT
TEeMIIepaTyphl

JIABJIEKTPUYECKON MPOHUIIAEMOCTH CPEIBI
BBEJICHUSI DJIEKTPOJIUTOB

paanyca 4acTHUIl KOJUIOUTHON CHCTEMBI

JIBOIHOI 3rIeKTpUUecKHii cioi oOpa3yercs B pe3ybTaTe

BO3/JEICTBUS 3JIEKTPUUECKOTO OIS Ha TUCIIEPCHBIE CUCTEMBI

mpolecca MOBEpXHOCTHON MOHM3ALUU WM W30MpaTeabHOM aicopO1My HOHOB
T y3un HOHOB

mpolecca KoaryJsiuu Ipy BBEIEHUH 3JIEKTPOJIUTOB
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K 351eKTpOKHHETHYECKIM CBOMCTBAM TUCIIEPCHBIX CUCTEM OTHOCAT
OTIAJICCIICHITHIO

T py3uro

HOTEHIINAI TEYCHHS

ANEKTPOIHAIN3

JIBOMHOM 2IIEKTPUYECKHIA CI0M HE 00pa3yeTcsi B pe3yabTaTe
mpolecca rnepexoja 3apsHyKeHHBIX YaCTHUI] U3 OJHOMU (ha3bl B APYTYIO
nporiecca n30upareabHOi agcopOIMi HOHOB Ha MMOBEPXHOCTH YACTHII
npouecca 1ud}y3un HOHOB K MOBEPXHOCTU YaCTHUIL

nporecca acopOoLK HEAUCCOLUUPOBAHHBIX MOJIIPHBIX MOJIEKYJI

K a1eKTpoKHHETUYECKUM CBOMCTBAM JUCIEPCHBIX CUCTEM HE OTHOCST
3IEKTPOOCMOC

MOTEHIUA CEIUMEHTALINH

MOTEHILIUAJ TeYCHUS

AIIEKTPOANATIN3

IIpaBuno Kéna ucnonb3yercs mis

onpeaeneHus Toauuuel J[9C

pacyeTa 3JIeKTPOKHHETHYECKOTO TOTCHIAIA

ompezieNieHus 3HaKa 3apsjia MOBEPXHOCTeN conpukacaromuxcs a3 npu odbpazoBanuu JI9C pacuera
noteHnuana Tup@y3Horo ciost

YacTuusl IIIMHBI TP KOHTAKTE ¢ BOJAOW 3apsKEHBI
II0JIO’KUTENBHO 110 ITpaBuily Kéna

OTpHLIATENIBHO 110 NpaBuily Kéna
JJIEKTPOHENTPaIbHBI

IIOJIOKUTENBHO 110 Teopuu LlltepHa

DnekTpodope3 — 3To

nepeMenIeHre CPeIbl B DIEKTPUIECKOM T0JIe OTHOCUTEIHHO HEMOIBIKHON JUCTIepCHOM (ha3bl
NepeMeIICHIE TUCTICPCHOM (a3bl B AJICKTPHUECKOM I10JIE OTHOCUTEIIBHO HETIOABMKHON
TUCTIEPCUOHHON CPeIbI

MePEeMEIICHIE B AJICKTPUUYSCKOM I10JI€ TUCTICPCHOU (ha3bl U JUCIIEPCUOHHOMN Cpeibl OJTHOBPEMEHHO
BO3HHUKHOBEHHUE PA3HOCTH MOTEHIMAIOB MPU OCAXKACHUH YaCTUIl JUCTIEPCHOM (ha3bl

DIEKTPOOCMOC — ITO

NepeMeLIeHHE CPEIbl B JIEKTPUUYECKOM I10JI€ OTHOCUTEIBHO HEMOABMKHOM JucepcHOM (a3bl
nepeMeleHre JUCIepcHOM (asbl B 3JIEKTPUUECKOM I0JI€ OTHOCUTEIBHO HETOIBUKHOMN
JUCIIEPCUOHHON Cpeibl

nepeMeleHe B AJIEKTPUUYECKOM T0JIe JUCTIEPCHOM (pa3bl M JUCTIEPCHOHHOM CpeJibl OTHOBPEMEHHO
BO3HHKHOBEHHE PA3HOCTH MOTEHIUAIOB IIPU TEUEHUH KHUJIKOCTH Yepe3 MOPUCTOE TEIO

Kak 3apspkena yactuna 30514 cyiabhuia cepedpa, HoqTydeHHOTo MPH B3aUMOJIEHCTBUH CYIbhuaa
HATpUs C HUTpATOM cepelpa, M HaxoJs1ascs npu u30bITKe pacTBopa cynbduaa HaTpus?
OTPHIIATENBHO, T.K. MOTEHIIHAJIONPEICISIONIMHA HOHAMU SBIISTFOTCST HOHBI NO3™
HOJIOKHUTEIBHO, T.K. TOTEHIUATONPEACIAIOIINMU HOHAMHU SIBJISIIOTCS. HOHBI A(

OTpPHIIATENBHO, T.K. HOTEHIHAIONPEACISIONIMI HOHAMH SBIISIOTCS HOHBI S2-

HOJIOKHUTEIBHO, T.K. TOTEHIUATONPEAEIAIOIINMU HOHAMHU SBJISIFOTCS HOHBI Na

Koar YIMPYHOIIHUM JIeicTBHEM oGnaI[aeT HOH JJICKTPOJINTA
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3apsJ KOTOPOTO IPOTUBOMOJIOKEH 3apANY KOJJIOMIHON YaCTULIbI
OJIHOTO ¥ TOTO K€ 3HaKa C 3apsI0M KOJUIOMTHON YacTHUIIBI
paanyc KOTOporo 0obIie

paaryc KOTOPOTrO MECHBIIIE

30116 THAPOKCHIA MeU TIodTydeH npu gobasnenun 0,005 M pactBopa HuTpara Meau kK n3osITky 0,01

M pacrtBopa rugpokcuaa HaTpust. Kakoit U3 oJIeKTPOIMTOB IIPU KOATYJISIUH 3TOr0 3015 Oyaer
o0nagats HaubOJBIIAM TOPOTOM KOATryJISIHH?

Nas [Fe(CN)e]

FeCls

Ca(NO3)2

NaBr

Koarynupyroinee aeiicTBHEe HOHA-KOAryJITHTa TeM OOJIbIIE, YeM
MEHBIIIE €ro 3apsi

OoJIbIIIe €ro 3aps

0oJIbIIIe €ro paanyc

MEHBIIIE €T0 PAIHYC

Koarynupytoniee 1elicTBUE 3JIEKTPOIUTOB ONPEAEIISAETCS MPABUIOM
ITanera — ®asnca

lyneue — lN'apau

Pebunnepa

Hokio — Tpaybe

K BemecTBam, crmocOOHBIM BBI3BATh KOATYIISIHIO JIMO(GOOHBIX CUCTEM, OTHOCST
MMOBEPXHOCTHO-aKTUBHBIE BEIIECTBA

BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS

AIEKTPOIUTHI

HEDJIEKTPOJIUTHI

HanMeHbIMM nOporoM KoaryJssiiuy JJ1s 3071 HoAUa cepedpa ¢ MOJIOKUTENBHO 3apsHKEHHBIMU
JacTUI[aMH 00J1aJaeT AIIEKTPOITHT

HUTpAT KaJIus

cynbdat Kamus

XJIOpU ATIOMUHUSA

docdar HaTpus

Uewm 3aBepiaeTcs mpoiiecc ObICTPOi Koarymsiuu?

BBIMA/ICHUEM OCaJIKa U3 YaCTHUIl JUCTIEPCHOM (ha3bl

cTabunuzanuei KOJIJIOUTHOM CHCTEMBI

oOpamieHueM ¢a3

00pa3oBaHHEM JIBOIHOTO JIEKTPUUYECKOTO CII0SI Ha YaCTULIAX TUCIIEPCHON (a3bl

J1J1st TOBBIIIIEHUST YCTOMYMBOCTH 307151 TUIPOKCH/IA JKeJle3a K KOaryJIsaiuu JOOaBISIOT
pPacTBOP CUIILHOTO JIEKTPOIUTA

pacTBOp caboro AIEKTPOIUTA

pPacTBOP BBICOKOMOJIEKYJIIPHOTO COEAMHEHUS

ATHUJIOBBINA CITUPT
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OO0pa3zel] CHHTETUYECKOTo Kaydyka Maccoit 12,35 r Beigepkaiu B TeueHue 24 4acoB B TOJIyOJIe IpU
25°C. TTocrne BBIIEPKKM B PACTBOPHTENIE €0 Macca CTaja paBHoit 33,76 r. CreneHb HaOyXxaHHs
Kayuyyka B % paBHa

162,5

173,4

217,1

273,4

Bpemsa ncteueHuns 3018 ruapokcnaa skenesa (l11) us kanunnapHoro smckosmmetpa npu 22°C
coctasnnaet 28,1 ¢, a Bogpl — 27,2 c. [INOTHOCTb XUAKOCTEN NPUHATb paBHbiMK 1,0 r/mn. BaskocTb
BoAbl 1,005 c. BaskocTb 3018 npu 22°C 8 cll paBHa

1,038

1,042

1,032

1,047

st Havana 6wicTpoit koarynsiiuu 15 ot 301 ruapokcuaa xkenesa (1) tpedyercs 2,0 v 0,001
M pactBopa rekcanmanogpeppara (I1I) kanmus. Ilopor koaryasiuu 3TOro JIEKTPOIUTa B MOJIb/JT
paBeH

0,000052

0,00012

0,00013

0,00052

Bprunciute paauyc B CM camMoOil MaJ€HbKON YaCTHULbI CYCIIEH3UU OKCHIA aTIOMUHUS B BOJE, €CIIU
BBICOTA CJIOS CYCIICH3UHU HaJ| YallleyKOH paBHa 8,5 CM, MAaKCUMaJIbHOE BPEMS ITPOX0KICHUSI 3TOTO
PacCTOSIHUS YaCTHUIIAMU JI0 YCTAHOBJIEHUSI IOCTOSIHHOM MaccChl 0CaJKa cocTaBisieT 325 ¢, BIA3KOCTh
cpensl — 0,01 I1, yckopenne cBoboaHoro nagenus — 981 CM/C?, TUTOTHOCTD cpensl — 1,00 r/em’,
IUIOTHOCTH OKCHJA aTIOMUHUS — 3,96 r/em®

3,54-107*

491-10™*

6,37-10~*

2,01-1073

BbIuucnuTh 371€KTpOKMHETHYECKUN TTOTEHIIMAN B MB 4acTHIl 305151 THAPOKCHIa MarHus MO JaHHBIM
anekTpodopesa: pasHocTh noTeHmanoB 120 B, paccrosinue Mexay 37I€KTpo1aMu 50 cmM,
CMeIlEHHEe TPaHMIIbI 307151 K KaToy coctaBuio 14,5 MM 3a 25 MuH. Bs3kocTh qucnepcuoHHOM
(BoHOIM) cpesibl mpu Temmepatype ombita 298K pasra 8,94-107*Ila-c, oTHOCHTeNbHAS
JTURJIEKTpUYEcKas IPOHULIAEMOCTh 78,2, aJIeKTpHUecKasi IOCTOsTHHAS

8,854-10712 d/m

44,2

67,8

52,0

82,6

8.5. Bonpocsl Kk 3a4eTy no Aucuuiniinie «@usnyeckas u KOJUIOUIHAS XUMUSD)
(2 cemectp)

1. Hp CAMCT HU3YUCHUA TCPMOANHAMUKHU. OcHoBHbBIC IIOHATHA B TCPMOANHAMUKE:
TEPMOANHAMHUYECCKAsA CUCTEMA, (1)333, KOMITOHCHT, TCPMOANHAMHNYCCKHUEC ITapaMCTPhI.
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23.
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25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

TepMoaMHAMUYECKHE TIPOIIECCHI M UX KIaccu(uKaIus.

HyneBoe Hauano TepMoAMHaMHUKA. Y paBHEHUE COCTOSHHUSI.

Tennora, paboTta, GyHKIUU COCTOSHHUSL.

Buytpennsis sHeprus. DHTAIbIUS.

ITepBoe Hauano TepMOAMHAMUKU. TeNnI0eMKOCTb.

Tepmoxumust. TermoBeie 3P PeKkThl XUMUYECKUX peakiuii. 3akoH ['ecca u ero ciencTBus.
Cranpaptabie ycnoBus. 3akoH Kupxroda.

[Tpenmocbuiku 1 GOPMYIUPOBKH BTOPOrO Havajaa TEPMOIUHAMUKH.

DHTpPONUS U TEPMOJIMHAMUYECKAsI BEPOSITHOCTb.

DHTpPOIHUS U BO3MOKHOCTh CaMOIPOU3BOJIBHOIO IIpOIEcca.

Tperbe Ha4aIO TEPMOAMHAMHUKU. AOCOIIOTHBIN HYIb TEMIIEPATYPHI.

Oueprus ['n66ca u sueprus I'enpmronbia. Kputepun paBHOBECHBIX U CaMOIPOU3BOJIBHBIX
nporeccoB. YpaBuenus ['m66ca — ['enpmromnsua.

XUMHUYECKUI OTEHIHAII, €T0 3aBUCUMOCTb OT TEMIIEpPaTyphl U JIaBICHUS.

Xumunueckoe paBHoBecHe. KOHCTaHTHI paBHOBECHS. 3aKOH JIEHCTBYIOIIUX Macc.

PaBHOBecue 17 TETEPOreHHBIX XUMHUYECKHMX pEaKIuil H A HEWJeaJbHBbIX CHCTEM.
OYruTUBHOCTD U AKTUBHOCTb.

CwMmenieHne XxuMudeckoro paBHoBecus. GakTOphl, BIUSAIONIUME HA CMEIIICHHE PABHOBECHS.
®da3oBoe paBHOBecHe U (azoBbie mepexoanl. [IpaBuino da3 ['ubOca.

®a3oBble AuarpamMmbl. JluarpaMma cocTosiHUS Boibl. OCHOBBI TEPMUYECKOTO aHAIIN3A.

OOmast xapakrepuctiuka pacTtBopoB. Kiaccuduramms pactBopoB. CrocoObl BBIpaXKECHHUS
KOHIIEHTPAIIUU PaCTBOPOB.

Konnuraruable cBOICTBa HA€aIbHBIX PACTBOPOB: 3aKOH Payis, ocMOC M OCMOTHYECKOE
JaBJICHHUE.

KonnuraruBabie CBOWCTBA HJI€ATbHBIX PACTBOPOB: IMOBBIIICHUE TEMIIEPATYPhl KUICHHUS U
MOHIDKEHUE TeMIIepaTyphl 3aMep3aHusi PaCTBOPOB.

Oco0eHHOCTH BOJAHBIX PACTBOPOB AJICKTPOIHTOB. M30TOHMYECKUIT KO3 PHIIHCHT.
DNEKTPONPOBOJHOCT,  PACTBOPOB  AJIEKTPOJIMTOB:  ylAeJIbHAas, MOJbHas, MOJbHAs TMpHU
0eCKOHEUYHOM pa30aBJICHUU.

[ToaBuAKHOCTH MIOHOB U YHCIIa ITepeHoca. 3akoH Konppaymia.

CuiibHBIE U CiTa0bIe SJIEKTPOIUTHI: aKTUBHOCTh, HOHHAS CHUJia, KOO (DUIIMEHT aKTUBHOCTH,
KOHCTaHTAa U CTETNeHb JUCCOLUAIINU CIIa00TO AIEKTPOJIUTA.

Konaykromerpuyeckoe omnpeneneHue CTENeHM TUCCOLMAlMM M KOHCTAHThl JUCCOLMALUU
CIa0BIX AIIEKTPOIIUTOB.

DNEeKTPUYECKHI MOTEHIIUAT U MEXaHU3M €r0 BO3SHUKHOBEHHS.

YceTpoiicTBO 1 paboTa ralbBAHMYECKOTO dIIEMEHTA. DIEKTPOIBMKYIIAs CHUIA.

CranmapTHBIN BOJOPOIHBIN 2JIEKTPO M €70 YCTPOMCTBO.

CranpapTHbIE 3JIEKTPOAHbIE TOTEHIMANBL. Pl HanpskeHul s51eMeHToB. Y paBHenue HepHcera.
DIIEKTPOBI, IIEKTPOXUMUUYECKHE LIETTH U XUMUYECKHE UCTOYHUKH TOKA.

[ToTeHIMOMETPHS ¥ MOTEHIUOMETPUYECKOE TUTPOBAHUE.

OCHOBHBIE TIPEICTABJICHUS XUMUYECKONW KHHETHKUA. MOJICKYJISIPHOCTh W TOPSAOK PEaKIUU.
Kunernueckue ypaBHeHHUs.

MexaHn3M XUMHUYECKHX peaKIui. DHeprus akTUBAlMU. YpaBHEHHE AppeHuyca. BrusHue
TEMIIepaTypbl Ha CKOPOCTh XUMUYECKON PEaKIUU.

AKTHBUPOBAaHHBIA KOMIUIEKC U CTEpUUYECKUH (aKTOP.

Karanuz. Tunsl karanuza. MexaHu3M KaTaTUTHUYECKUX PEAKIIHi.

DepMEeHTaTUBHBIN KaTalli3 U €ro NpUMEHEHHUE.

66



Oﬁpa3eu oujera K 3a4€Ty Mo IMCHHUIIJIHHE «Pu3nyeckas 1 KOJJIOHIHAS XUMHUD»

dopma IpOBEAECHHUS 3a4€Ta - CMELIAHHAs

Munucmepcmeo nayku u gvicuieco oopazosanus P@O
DI'BOY BO Cesepo-Ocemunckuii cocyoapcmeennutii ynusepcumem um. K.JI. Xemazypoea
Kageopa obwient u neopzanuueckoi xumuu
Hucyunnuna « Qusuyveckas u KOanouOHAs Xumusny
Hanpaenenue baxkanaspuama 19.03.02 Ilpodykmot numanus u3 pacmumenbHo20 Cblpbs
1 Kypc, 2 cemecmp
3auem

BMJIET Nel

1. Ilpenmer uzyuenus TepmoarHaMuKd. OCHOBHbIE OHATHA B TEPMOANHAMUKE:
TEPMOJIMHAMUYECKAs! CUCTEMA, (pa3a, KOMIIOHEHT, TEPMOANHAMHYECKHUE IIapaMEeTPhbI.
2. AKTHBHPOBaHHBIH KOMIUIEKC U CTEpUIECKUN PaKTop.
3. BblYncINUTh KOHCTaHTY PaBHOBECHS PEAKLIUH MPHU CTAHJAPTHBIX YCIOBHUSX, UCIONB3YS
CIpaBOYHbIC JaHHBIE:
H:SSoy + Chy < Sw + 2HCl
AH s, kJIK/MOIIB —20,9 0 0 —92,1
S°, x/K-monb 205,7 223,0 31,9 186,8
[Ipeanoxure onTUMaNbHOE U3MEHEHHUE MTApaMETPOB cUCTeMBI (C, T U p) 1Sl yBeIHMUeHUS
BBIX0JIa MTPOAYKTOB peakiun. OTBET 000CHOBATb.
4. Ilpurorosuts 100 ma 0,15 M pactBopa HuTpata xenesa (1) (rmmorHocts 1,03 /M) 1
paccuuTaTh BCE €ro KOJUIMTaTHBHBIE CBONCTBA. [IpHHATE CTENEHb AEKTPOIUTHIECKOM
JIUCCOIIMAIINY PAaBHOM 1.

3aB. kadempoit oo1el u
HEOPraHWYECKOW XUMHUHU A.10. CUMEOHUN

JloneHT Kadeapsl, K.X.H. O.B. HEEJIOBA

8.6. Bonipochl K 3k3aMeHy N0 JUCHUILINHE «DU3MYECKAd U KOJUIOUIHAST XMMU»
(3 cemectp)

1. Kommomanas XuMusi Kak Hayka O TOBEPXHOCTHBIX SIBICHUSX M JIUCIEPCHBIX CHCTEMax.
OcCHOBHBIE TIOHSITUA B KOJUIOMJHOM XMMHH: gucnepcHas (asza, AUCIEPCHOHHAs Cpena,
TreTepOreHHOCTh U IUCIIEPCHOCTD, yI€JIbHAs TIOBEPXHOCTb.

2. Knaccudpukanus gucnepcHsix cuctem (1V tuma).

3. TloBepXHOCTHOE HaTsHKEHUE U TTOBEPXHOCTHAS SHEPI U

4. BHyTpeHHss yjAenbHas TIOBEPXHOCTHas JHeprus. YpaBHeHue ['ubO6ca-I'enbmrosbia.
3aBMCHUMOCTb IIOBEPXHOCTHOTO HATSKEHMSI OT TEMIIEPATYPBI.

5. Ilpouecchl caMOnPOM3BOIBLHOTO YMEHbBIIIEHUS TOBEPXHOCTHOM 3HEPTUH.

6. Ancop6uust. OCHOBHBIE IOHSTHS U OTIPEIEICHUSI.

7. dynnaMeHTanbHOE aJcopOIMOHHOE YypaBHeHHe ['nO6ca. I'mbGOcoBckas ancopOuus i
pPacTBOPOB U T'a30B.

8. TloBepxHOCTHasi aKTHBHOCTh. I[lOBEpXHOCTHO-aKTHBHBIE U  TIOBEPXHOCTHO-WHAKTHBHEIC
BELIECTBA.

9. Knaccudpukanus [1AB u ux npumenenue. CTpoeHue u pa3Mep MOJEKyd KouToumHbIX [TAB.
Mutiennoo6pa3oBaHue.

10. Comrobmim3anus B pacTBopax KoutouaHbx [IAB. Mexann3m MOIOIIETo JIeHCTBUS.

11. Ancop6uust ITAB. Ypasuenue [llumkosckoro. IIpaBuno [Jrokino-Tpayo6e.
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12.
13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.

42.

YpaBHeHue n30TepMbl agcopounu PpeitHmxa. Pacyer KOHCTAaHT B ypaBHEHHH.

Teopuss MoOHOMOJIEKYJsIpHON aacopOmmu JleHrmiopa. YpaBHEHHWE H30TEPMBI aICOPOIIUU
Jlenrmropa.

CnencrBus u3 ypaBHeHus Jlenrmiopa. Pacyer BemmunH A« u K. Onpenenenue yueinbHOM
IIOBEPXHOCTHU ITOPOLIKOB.

3aKOHOMEPHOCTH M OCOOEHHOCTH MOJIEKYJISIpHOM ajacopOuuu w3  pacTBopoB. IIpaBuio
ypaBHHBaHwUsI nossipHocT Pebunnepa. Opuenramnus mosekysn [TAB Ha rpanuie pa3zaena ¢as.
WNonnas ancopOrus u e€ 3akoHoMmepHocTH. JInoTpornusie psiabl. [1paBuno [Tanera-®asnHca.
HNonooOmenHast agcopOuus u e€ 3akoHOMepHOCTU. YpaBHeHne Hukomnbckoro. Ilpupoanbie u
CUHTETUYECKHE UOHUTHI.

[IpuMeHeHHE TPOLIECCOB MOJEKYJSPHOW, MOHHOW M HMOHOOOMEHHOH axcopOmuu. IlpuHimn
xpomarorpadumu.

YeronuuBOoCTh qucnepcHsIx cucteM 1o IleckoBy. TepmonnHamMudeckue OCHOBBI YCTOWYHUBOCTH.
JInodunpHbIe M TMOPOOHBIE TUCTIEPCHBIC CUCTEMBI.

CriocoObl  MoNTydyeHHsT AHMCIEPCHBIX CHUCTeM: (U3MYecKas W XUMHYECKass KOHJCHCAIHs,
JIUCIieprupoBanue u nenrtusamnus. Iddext PeOunnepa.

OuncTKa KOJUIOUJHBIX CUCTEM: AUATIU3, JIEKTPOIUAIN3 U YIbTpapuIbTpariusl.

OMynbcuM, UX Kiaccupukanus. TUmbl 3MyabraTopoB. MexaHu3M cTaOWIM3alUu NPSAMBIX U
00paTHBIX SMyJbcHii ¢ moMorisio [TAB.

Yucno I'JIb nst I[TAB. OGpamenue ¢a3 amynbcuil. [Ipumenenne smynbcuii.

[Tensl, ux nostyueHue u ceorictBa. Mexanusm obpazoBanus neH. @noranus. [Ipumenenue nex.
CTpyKTypHO-MEXaHUUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE IIOHATHS

peomnoruu. 3akonsl ['yka u HetoToHa. Bsi3kocTh U KitaccuuKammst >KUIKOCTEH.

VpaBuenune OctBanbaa-Beinsa. YpaBuenue [lyaseisis. YpaBHenne DWHIITEHHA U YCIIOBUS
€ro NpUMEHEHUS.

CrpykTypooOpa3oBaHue B JUCIEPCHBIX cHucTeMaX. KoarynsunoHHble M KOHJEHCAIlMOHHO-
KPUCTAJIIM3AaLMOHHbIE CTPYKTYPBI, YCIOBHSI UX 00Opa30BaHUsI U CBOICTBA.

BA3KoCTh CTpYKTypHpOBaHHBIX cucTeM. YpasHeHue llIBenoBa-bunrama. Ilpenen tekydecrn.
Peonoruueckue kpuBble CTPYKTYpPUPOBAHHBIX JKUAKOCTEN 110 PeOunepy.

JIBOIHOM 3/IeKTpUYECKH €10 U MeXaHU3MBbI ero oopa3oBanus. [Ipumepst.

Crpoenue ABOMHOro snekTpudeckoro cios. Pacnpenenenne morenuuana B JIDC. Daktopsl,
Biausromme Ha ToimuHy JIOC. CrTpoeHMe KOIOMIHBIX MHUIEIUT JHO(POOHBIX TUCIEPCHBIX
cucTeM Ha mpumepe 301 AgJ.

ONEKTPOKUHETUYECKUE SIBIICHHUS.

DONEeKTPOKUHETUYECKUH MOTeHIHaNl. YpaBHeHHe I enbpMrosbia-CMOITyXOBCKOTO U YCJIOBHS €ro
IIPUMEHEHHS.

Koarymnsiuust muodoOHbIX nucnepcHbIX cucteM. Teopus koarynsuun CMonyxoBckoro. beictpas
U MeJIEHHas Koaryasauuu. KOHCTaHThl CKOPOCTH KOaryJIsiLiuH.

Ocnosbl Teopun JJIDO. IloreHnumanbHas KpuBas CUJI OTTAJIKHMBAHUS U MPUTSKEHUS MEXKIY
YaCTULIAMHU.

TepMoanHaMuyecKkue U KUHETHYECKHUE (PaKTOPbl YCTOMUMBOCTH TUCIIEPCHBIX CUCTEM.
3aKOHOMEPHOCTH KOAaryssiuu THIpopoOHBIX JUCHEPCHBIX CHCTEM 3JeKTposuTamu. IIpaBuio
[ynsue-I'apau.  HelTpannsanuoHHas W KOHLEHTPALMOHHAs — Koaryjsanus.  SIBiieHue
HENPABWIBHBIX PsII0B. AHTarOHU3M M CUHEPTU3M 3JIEKTPOJIUTOB.

Anresus u xore3usi. YpaBHeHue J[ronpe. MexaHu3M MpOIECCOB are3uH.

CmaunBanue. Kpaesoit yron cmaunBanus. 3akoH FOHra. Ypasuenue [ronpe-tOnra.
I'unpoduneueie U ruapodoOHbIE MOBEPXHOCTH MPH CMAYMBAHUU KUAKOCTSIMU TBEPIBIX TEII
Bmusguue [TAB Ha cmMaunBanue. PacTekanue )KUIKOCTH.

MounekynapHO-KHHETUYECKHE CBOMCTBA JHCIIEPCHBIX CHCTEM. BpPOYHOBCKOE NIBMKEHHE WU €r0
MOJIEKYJISIpHO-KMHETHUYECKas Tpupoaa. CpenHni KBaJpaTUUHBIN CBUT.

Huddy3us B aucnepcHbix cucremax. Koapounuent muddysun. YpaBHeHue OWHIITEHHA.
VYpasHenue OiiHiTeiiHa — CMOJIYXOBCKOTO.
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43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

10.

OcmoTHuecKoe JaBlieHHE 30JIeH, €r0 pacyeT, ero 0COOCHHOCTH.
CenumenTtarmonHo-qudpy3nonnoe paBHoBecue. YpaBHeHue Jlarumaca-Ileppena. OcHOBBI
CEIMMEHTAllMOHHOIO aHanu3a. YpaBHeHue CTokca M YCIOBHUS €ro npuMmeHeHus. Pacuer
paZyCcoB YaCTHIl TUCHIEPCHOI (a3bl CyCIeH3U.

OnTuyeckre CBOMCTBA KOJUIOMAHBIX CHUCTEM: paccesiHue cBeta, dhdext Tunmans. YpaBHeHue
Panes u ero ananums.

Onrtuyeckre METObl UCCIEAOBAHUS JAUCIEPCHBIX CUCTEM: YIbTPAMUKPOCKOMUS, 3JIEKTPOHHAsS
MUKpOCKOIHUA, HedeToMeTpus, TypOUIUMETPHUSL.

Anpo30mH, uX KiaccuuKkanus, morydeHue, CBOMCTBA.

Mertoap! pa3pyiieHus adpo3oiei. [Ipaktuueckoe 3HaueHne a3po30Jiei. B3pbIBbI a3po30ei.
[Topomku 1 uX CBOMCTBA: TEYCHHE, pacTibUIeHUE, (DIyHAN3aLus, TPAHYIUPOBAHHE.
BbicOKOMOIEKYISIpHBIE  COEIMHEHUS, HX I[IOJIyYeHHE U OCHOBHBIE (DU3UKO-XUMHYECKHE
CBOMCTBA. DJIACTUYHOCTH U MJIACTUYHOCTH MOJMMEPOB, UX ByJKaHu3aius. [Ipumepsl.
BricokOoMouIeKy IsIpHbIE  AJEKTPOJIUTHI, MX Kiaccudukamus, cBoiicTBa. I3o03mexTpuueckoe
COCTOSIHUE OEJKOB.

B3aumopeiictBue MOJINMEPOB c pacTBOPUTENEM: HaOyxaHue, BBICAJIBAHUE,
cTyaHeoOpa3oBaHHEe, CUHEPE3HC.

IIpumepHbIe pacueTHbIE 321241

[Tpu yBenmuuenuu TtemmepaTtypsl ¢ 20°C g0 40°C  mOBEpXHOCTHOE HATSIKEHHE TIeKcaHa
camsunock ¢ 17,41 mIx/m? 1o 15,24 mIx/M2. BIUHCIHTS TEMIOTY 00pa30BaHus TOBEPXHOCTHU
rexcana pu 20°C B MJ[x/M2.

[ToBepxHOCTHOE HaTsKeHHe aneroHa mpu 37°C  coctasnser 22,93 m[x/m2. TemmepaTypHblit
K03 uImenT nosepxHoctHoro HaTsokenus do/dT = — 0,1132 mJ[x/M?> K. BelUmuCIUTS MOTHYIO
TIOBEPXHOCTHYIO YHEPIHUIo anetoHa mpu 37°C B MJ[x/M2.

[Ipy wu3ydeHuu ancopOIMU YKCYCHOM KHCIOTHl  HA aKTHUBHUPOBAHHOM YIJIe TOJIYYEHBI
CIIeyIOIINEe JaHHbIC: KOHIEHTpanus aacopbara mo agcopoiuu pasaa 0,0375 momnw/n, a mocie
aacopouuu — 0,0125 monb/1, 00BEM pacTBOpa, U3 KOTOPOTO MPOBOASAT aJACOPOIUIO, COCTABIISAET
75 mu1, a Macca agcopOeHTa paBHa 2,5 . BbrunciauTs BeIMYnHy aacopOLuu A B MOJIB/T.

2 mu pactBopa ITAB (skuakoro mbiia) cMemanu ¢ 10 M BOABI U MOJYYMIIU TIEHY 00beMOM 85
MJI. BBIYMCIUTH KPaTHOCTH MEHBI.

[Ipn yBenMueHMM KOHIEHTpAalMU MPONMHOHOBOM KHCIOTHI B pactBope ¢ 0,0312 mons/n mo
0,0625 MONB/T TOBEPXHOCTHOE HATSKEHHE CHM3HMNoch ¢ 69,5 mJlx/M2 1o 67,7 wmlbx/m2.
Bbruucnuth noBepxHOCTHYIO akTUBHOCTH [IAB B M/[x-M/MOJIB.

OO6pa3zelr CHHTETHYECKOTO Kayuyka Maccoit 17,56 T BbiepKainu B TeueHHe 24 4acoB B TOIYOJIe
npu 25°C. Ilocne BBIIEpXKKU B pacTBOPUTENE €ro Macca craja paBHOM 53,92 r. Berumciautsb
cTerneHb Ha0yxaHus Kaydyka B %o.

3071b KeJlaTUHA NPOTEKAeT Yepe3 KanWUIIPHbIA BUCKO3UMETp 3a 2 MUH. 19 c., a Boga — 3a 25,6
c. [Tnotnocts 301 1, 071 v/mu, mmotHOCTH BOABI 0,998 1/MI1, BA3KOCTH BOJBI MPHU 20°C 1,005
cIl. Beruucnuts Bsa3koctsb 3075 npu 20°C B cll.

Jnst Hadana OwicTpoit koaryssiiuu 20 M 30J1s1 TUAPOKCHAA amtoMuHuS TpeOyercs 2,5 mu 0,02
M pactBopa cyabdara Kajaus. BeIMHUCIUTH MOPOT KOATYISIIIUK 3TOTO JEKTPOIUTA B MOJIB/JI.
st mpenotBpamenus koaryssiiuu 20 mMit 300181 TUApoKcHaa xene3a tpedyerces 2,0 mi 0,01 %
pacTBopa jkelaTuHa. BEIYMCINUTE 3aIIMTHOE YMCIIO JKeJIaTHHA B T/11.

Beraucnuth paanyc B CM caMOW MaJIEHBKOM YacTHIbI CYCIIEH3UHU TajbKa B BOJIE, €CIIM BBICOTA
CJIOSl CYCIIEH3UM HaJ damieukod paBHa 10,5 cM, MakCUMallbHOE BpPEMs IPOXOXKAECHUS 3TOTO
paccTosHUSL YacTHIIAMM J0 YCTAaHOBJIEHHUS MOCTOSHHON Macchl OCajJKa COCTaBieT 22 MUH.,
Bsa3KkocTh cpensl — 0,01 T1, yckopeHne cBo6omHOTO majgenus — 981 cM/c?, mIoTHOCTH cpembl —
1,00 r/cm®, moTHOCTH Tanmbka — 2,54 t/cm®.
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11. BpucauTh 3IEKTPOKMHETUYECKHM MOTEeHIMal B MB dyacTuil 30/ THIpPOKCHIA MarHus o

JaHHBIM 3JIeKTpodopesa: pazHOCcTh moTeHnuaoB 150 B, paccrosane Mexay snektpogamu 35

CM, CMEIIEHHUE TpaHUlbl 30/ K Karoay cocraBwio 8,5 mm 3a 30 MuH. Bs3kocTh

JUCIIEPCHOHHON (BOJHOM) cpembl mpu Temmeparype ombita 298K paBHa 8,94-10*TIa-c,

?ZTHOCI/ITGJIBHaH JTUAJIEKTpUYECKast MPOHUIIAEMOCTh 78,2, aNieKTpudecKkas nocrosinnas 8,854-10°
O/m.

Oﬁpa3eu oumiera K IK3aMEHY 0 JUCHUIIJIUHE «Puznyeckasa U KOJUIOMAHAS XUMHUS

dopMa MpoBEeACHUS IK3aMEHA - CMEILIaHHAs

Munucmepcmeo nayku u gvicuiezo oopazosanus P@O
@I'BOY BO Cegepo-Ocemunckuii 2ocyoapcmeennstii ynugepcumem umenu K.JI.Xemazyposa
Kagpeopa obweii u neopzanuueckoii xumuu
Hucyunnuna « Quzuueckan u KOJI10UOHAA XUMUAY
Hanpaenenue 6axanaspuama 19.03.02 Ilpodykmust numanus u3 pacmumenbHo2o Colpbs
2 kypc, 3 cemecmp
Ikzamen

BUWJIET Ne 1

1. Munennoo6pazoBanue B pactBopax I[IAB. Omnpenenenne KKM Ha npumepe oseara
HaTpHsl.

2. llonmHas TOBEpXHOCTHAs DJHEPTHS U €€ ONpelelieHHe Uil JKUAKOCTEH. BBUUCINTH TOIHYIO
MOBEPXHOCTHYIO »Hepruto aneroHa mpu 293 K. [loBepxHocTHOE HaTsDKeHHE anleToHa mpu 293 K
cocrasnser 24,02 MJx/M?. TemmepaTypHblii KO3QQUIMEHT MOBEPXHOCTHOTO HaTsxeHus do/dT
=-0,1132 mlx/m? K.

3. UYro HazpIBaeTcs mOporoM Koaryisiuu 305s? ChopMmynupyiiTe mpaBmia 3JIE€KTPOITUTHON
Koarysiuu 3osied. Boruncnute nopor xoaryssiuuu 0,02 M pactBopa cyibdaTa Kaius,
ecsy I Havaja koaryisiuu 20 Mi 30518 THUAPOKCHIA *kKele3a TpedyeTrcs 2,5 M 3Toro
pacTBopa 3JIEKTPOIUTA.

4, Kak IMOCTPOUTH CEANMMCHTALIMOHHYIO KPUBYIO OCAKACHUSA YaCTUL] CyCH€H3I/II/I? Kak ¢ IIOMOIIIBIO
CCAMMCHTAIMOHHOI'0 aHaJin3a yCTaHOBUTH q)paKHI/IOHHblf/'I COCTaB pCajJlbHOro MOJIHUAUCIICPCHOTO
nopomka?

3aB. kadenpoii oOuiei u
HEOPraHWYECKOW XUMHUU A0. CAMEOHU N

JoneHt xadeapsl, K.X.H. O.B. HEEJIOBA

8.7. OnennBaHMe OTBETA CTYACHTAa Ha 3a4eTe U IK3aMeHe

Xapaxkmepucmuxa omeema bannwt
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JlaH TNOIHBIM, pa3BEepHYTBIM OTBET Ha IIOCTABIEHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HaHHbIX 3HaHMM 00 o0O0bekTe, MNpOABIAOLIAACA B
CcBOOOIHOM OIEpUPOBAHUY NOHATUAMU, YMEHUU BBIACIUTH CYLIECTBEHHBIE U
HECYIIECTBEHHBIE €r0 NPU3HAKH, IPUYMHHO-CIECICTBEHHBIC CBS3U. 3HAHHE
00 00BeKTe NeMOHCTpHUpYyeTcs Ha (JOHE TOHMMAHUS €r0 B CUCTEME JaHHOU
HayKHd M MEXIUCUMIIMHAPHBIX cBs3eil. OTBET popMynupyeTcst B TEpMUHAX
HAayKH, M3JI0KEH JIMTEPAaTypHbIM  S3BIKOM, JIOTMYEH, JIOKa3aTEJcH,
JEMOHCTPHUPYET aBTOPCKYIO MMO3ULIUIO CTYEHTA.

26-30

JlaH NOJIHBIM, pa3BEpHYTHIM OTBET Ha IIOCTABICHHBIA BOIPOC, ITOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 OOBEKTE, JAOKA3aTEIbHO PACKPHITHI
OCHOBHBIE I0JIOXKEHUSI TEMBI; B OTBETE MPOCIIEKUBAETCS YETKasl CTPYKTYpa,
JIoTM4ecKasi IMOCIeI0BaTeIbHOCTb, OTPaXKarollas CyIHOCTb PacKpbIBAEMBIX
MOHATHIA, TCOPHA, IBJICHMI. 3HaHUE 00 00BEKTE IEMOHCTPUPYETCS Ha (OHE
IIOHMMAaHHs €r0 B CUCTEME JaHHOW HAayKU M MEXIUCLUIIMHAPHBIX CBA3CH.
OTBeT U3J10XKEH JIMTEPATYPHBIM SI3bIKOM B T€PMUHAX HayKu. MoOryTt ObITh
JOIIYILIEHBI HENOYETHI B ONPEIEICHUN MOHATUHM, UCIIPABICHHBIE CTYJEHTOM
CaMOCTOSITEJILHO B IPOLIECCE OTBETA.

21-25

HaH HOHHBIﬁ, pa3BepHYTBII71 OTBET Ha IOCTaBJICHHBIN BOIIPpOC, IIOKAa3aHO
YMCHHUEC  BBIACIWUTH CYHICCTBCHHBIC W  HCCYHICCTBCHHBLIC  IPU3HAKHU,
INPpUYIUHHO-CIICACTBCHHLIC CBA3U. OTBeT YeTKO CTPYKTYpPHUPOBAH, JIOTUYCH,
H3JI0KCH B TCpPMHHAX HAYKH. OI[HaKO AO0NYHICHBI HC3HAYUTCIIbHBIC OIIHOKH
WM HEAOYCTbI, HCIPABJICHHBIC CTYACHTOM C IIOMOMIBIO «HABOIALIUX)
BOITPOCOB NPLCogaBaTCIsid.

16-20

Jlan  DOJHBIM, HO HEJOCTaTOYHO IIOCJIENOBATEIbHBIA  OTBET  HA
IIOCTaBJIEHHBIM BONPOC, HO MPH OTOM II0OKA3aHO YMEHHE BBIJICIUTH
CYLICCTBEHHBIE U HECYILECTBEHHBIE NPU3HAKM M IPUYUHHO-CJIECICTBEHHBIC
cBsi3u. OTBET JOTMYEH M U3J0XKEH B TEPMHHAX HAykKd. MoOryr OBITh
JonyuieHsl 1-2 omuOKd B ONpEAETIeHUH OCHOBHBIX IOHSATHH, KOTOpBIE
CTYJICHT 3aTPYAHSETCS] HCIIPABUTh CAMOCTOSITENIBHO.

11-15

JlaH HETOCTAaTOYHO IMOJHBIA M HEJOCTATOYHO Pa3BEpHYTHINA OTBET. JIoruka u
M0CTIeI0BATEIbHOCTD U3JI0KEHHSI UMEIOT HapylleHHs. JlonyIieHbl OmnOKy B
PacKpbITUU TOHSATHH, ymoTpeOiieHnu TepMHHOB. CTYIAEHT HE CHOCOOEH
CaMOCTOSITEJILHO BBIIEIUTD CYIIECTBEHHBIE U HECYIIECTBEHHBIE TPU3HAKH U
MPUYMHHO-CIEACTBEHHbIE CBA3U. CTYyAEHT MOXET KOHKPETU3HpPOBATh
0000IIIeHHbIE 3HAHMS, J10Ka3aB Ha MpPHUMEPax WX OCHOBHBIC ITOJIOKEHUS
TOJNBKO C TIOMOIIBIO TipenojaaBatens. PeueBoe odopmieHue TpedyeT
IIONPABOK, KOPPEKIINU.

6-10

JlaH HEnoNHBIA OTBET, JIOTMKA W IOCJIEI0BATEIBHOCTh W3JIOKEHUS HMEIOT
CyIIECTBEHHbIE HapymeHus. JlomymeHs! rpyoble OMOKY MpH ONpeIeIeHuN
CYIIIHOCTH PAacCKpbIBAEMBIX TMOHSATHUWA, TEOPUW, SBJIEHUW, BCIEIACTBUE
HEIOHUMAaHHU CTYACHTOM UX CYILECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB
" cBs3ed. B oTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITh KOHKPETHBIE
MposiBJIeHUsT OOOOIIEHHBIX 3HAaHUM He MokazaHo. PedyeBoe odopmieHue
TpeOyeT MonpaBoOK, KOPPEKIIHH.

JlaH HEMOJIHBIA OTBET, MPEACTABIAIOMUI co00H pa3po3HEHHBbIE 3HAHMS 110
TeMe BONpOCa C CYIIECTBEHHBIMM OIIMOKaMU B  OIpEIeTeHHSX.
[TpucyTcTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTh M3TI0XKeHHUsd. CTyleHT He
OCO3HAET CBS3b JAHHOTO MOHSTHS, TEOPUH, SIBJICHUS C APYTUMU OOBEKTaMU
JUCHUMIUIMHBEL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3alUs U J10Ka3aTeIbHOCTh
n3noxkeHus. Peub HerpamotHas. /lononHUTENbHBIE U YTOUHSIONINME BOMPOCHI

1-2
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npenoaaBaTeyid HE MPUBOJAT K KOPPCKIHUU OTBETA CTYACHTA HC TOJBKO Ha
IMOCTaBJICHHBIN BOIIPOC, HO U HAa APYTUC BOMIPOCHI AUCHUIIJIMHBI.

He nonyuens! oTBeTH 10 6a30BBIM BONPOCAM JUCHUTUINHBL 0

PesynpTupyromas oueHka ompezaensercs B coOTBeTcTBUM C IlonoxkeHueM o OaylibHO-
PEUTUHIOBOM CUCTEME OLIEHKU 3HAHUU CTYJICHTOB.

MeToanka (popMHPOBAHUSA Pe3yIbTHPYIOIIEH OLEHKN:

B xone Tekyiero u pyoeHOro KOHTPpOIIs CTyAEHTBI MOT'yT Ha0path 0-70 GasioB:

1 —s1 pyOexxHas aTTecTalUsl - MAKCMMAJIBLHO 35 0aJ1JI0B, M3 HUX:

Ot 0 o 15 6aimnoB (pyOexHasi aTTecTalus) — KOMIbIOTEPHOE TECTUPOBAHUE HIIM MTUChMEHHAs
KOHTpOJIbHAsI PadoTa;

Or 0 nmo 20 OamnoB(Tekyias OILIEHKA) — aKTHBHas padoTa 3a JaHHBIM Tepuoja Ha
Ja00PaTOPHBIX M MPAKTHUECKUX 3aHATHUSIX.

2-51 pyOe:kHasi aTTecTalUsl — MAKCUMAJILHO 35 0a/U10B, U3 HUX:

Ot 0 o 15 6ainoB (pyOexHasi aTTecTalus) — KOMIIbIOTEPHOE TECTUPOBAHUE HIIM MTUChMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 1o 20 GanoB (TeKyilas OlIeHKa)— aKTUBHAs paboTa 3a JaHHBIN Mepuoa Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSIX.

[TpomexkyTOUHBIN KOHTPOJIb:

3adeT WM IK3aMEH:

3a OTBET Ha 3aUeTe WU dK3aMeHe cTyneHT morydaet 0-30 6amios.

CTyneHTbl, MOJyYUBIIME B XOJ€ TEKYIIEro M pyOexHOro KoHTpois He meHee 50 Oanios,
aBTOMAaTUYECKU NoJy4aroT 3a4yeT. Ecnu cryneHT He HaOupaer 50 GaiioB [1s 3a4ueTa WM dK3aMeHa,
TO OH MOKET C/aBaTh 3a4eT WJIM 3K3aMEeH B NEpUOJ K3aMEHAllMOHHOHN ceccuu. s moiydeHus
OIICHOK «XOPOIIO» U «OTIMYHO» CTYAEHT JIOJDKEH CHaBaTh JK3aMEH B IMEPHUOJ SK3aMEHAIIMOHHON
ceccum.

PesynpTHpyromas oneHKa pacCUUTBIBAETCS IO CyMMe OalJIOB 3a TEKYIIYIO yCIIEBaeMOCTh, 3a
pe3yibTaThl pyOEKHBIX aTTECTAIlMi U YCTHOIO OTBETa Ha 3K3aMEHe WM 3a4eTe.

IIxasa UTOroBoO# aKaJeMU4eCKOH YCIIEBAEMOCTH CTYACHTOB 0 IMCHUILIMHE

Cucrema onenok COI'Y
®opma Cymma Ouenka
KOHTpPOJIst 0aJlJI0B
86 - 100 OTJINYHO
K3aMen 71-85 XOPOIIIO
50-70 YJIOBJIETBOPUTEIILHO
0-49 HEYJIOBJICTBOPUTEIHLHO
3auir 50-100 3a4YTEHO
0-49 He 32YTEeHO
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Iloka3aTenu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIMII HA Pa3IHYHbIX 3TaNaX UX
(opMupoOBaHUs, ONMUCAHHE KA OLIEHUBAHUSA

YpoBenb ¢chOpMHUPOBAHHOCTH KOMIIETECHIM A

«MMHHUMAJIBHBIH «MMUHUMAIBbHBIA «Cpennuii ypopeHb» | «BbIcOKHI1 ypOBeHb»
ypOBeHb YPOBEHb» (71-85 6ay10B) (86-100 6a.10B)
He JOCTUTHYT) (50-70 6as10B)
(Menee 50 6a110B)

Kowvnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposanbl. cpopmuposanul. cchopmuposanul. cpopmuposanbl.
3HaHust OTCYTCTBYIOT, | ChopMHUpOBaHbI 3HaHMsl  OOLIMpHbIE, | 3HAHUA TBEpIBIE,
YMEHHUS U HaBbIKM He | 0a30Bble  CTPYKTYpbI | CHCTEMHBIE. apryMEeHTHPOBaHHbIE,

c(hOpMHUPOBAHEI. 3HAHUM. Ymenus HOCST | BCECTOPOHHHE.
YMmenus PenpoayKTUBHBIN Ymenus YCIEIIHO
(bparMeHTapHBI U | Xapakrep, IIPUMEHSIFOTCS K
HOCSAT HIPUMEHSIOTCS K | pEeLICHHIO KaK
PEenpOAYKTUBHBII pEIICHUI0  TUIOBBIX | THIOBBIX, TaK H
Xapakrep. 3aJJaHUH. HEeCTaHJapTHBIX
JlemoHCTpHpYETCS JleMmoHCcTpHpyeTcs TBOPYECKHUX 3aJIaHUM.
HU3KHUH YPOBEHb | JOCTAaTOYHBIN JleMoHCcTpUpyeTCst
CaMOCTOSITENIbHOCTH YpOBEHb BBICOKHI
IIPAKTUYECKOTO CaMOCTOSITEJIBHOCTH | YPOBEHbCAMOCTOSITEN
HaBbIKa. YCTOHYMBOTO BHOCTH, BBICOKasI

IPAKTUYECKOT O alalTUBHOCTb
HaBbIKA. IIPAKTUYECKOT O
HaBBIKA
Onucanue KpuTepues OLeHUBAHUS

OO6yuaromuiics OO6yuatrouuiics OOyuarommiics OOyuaronmiics

J€MOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€MOHCTPHUPYET:

- CYLIECTBEHHBIE | - 3HAHHUA | - 3HaHHE u|- riryookue,

po0Oesibl B 3HAHUSIX | TEOPETHYECKOIO MOHMMAaHHE BCECTOPOHHHE u

y4eOHOTro MaTepuana; OCHOBHBIX BOIIPOCOB | apTyMEHTUPOBAHHBIE

MaTepuaia, - HEMOJIHbIE OTBETHl Ha | KOHTPOJIUPYEMOTO 3HAHUS

- JIOIIYCKAIOTCSl | OCHOBHBIE BOIPOCHI, | 00BeMa IIPOrpPaMMHOTO

MPUHLIMITHATIbHBIE OmIMOKK B OTBETE, | MPOrPaMMHOIO MaTepuaia;

OLIMOKU MpHU OTBETE | HEAOCTATOYHOE MaTepuana; - TOJIHO€ TOHHMaHUE

Ha OCHOBHBIE | IOHUMAHUE CYIIHOCTH | - TBEpPAbIE 3HAHMS | CyIIHOCTH "

BOIIPOCHI, U3JIara€MbIX BOIIPOCOB; | TEOPETUYECKOTO B3alMOCBS3U

OTCYTCTBYET 3HAHHE | - HEYBEPEHHBIE U | MaTepuaa. paccMaTpUBaeMBbIX

u MMOHMMAaHHE | HETOUYHbIE OTBETHl Ha | -CIIOCOOHOCTH MIPOLIECCOB u

OCHOBHBIX TIOHSTUH | JOIOJIHUTEIbHbBIE YCTaHaBIINBATh U | SBICHUH, TOYHOE

U KaTeropuii; BOIIPOCHI; O0O0BSACHATH CBSI3b | 3HAHHE OCHOBHBIX

-HETIOHUMaHHe - HEJ0CTaTOYHOE | IPAKTUKH M TEOPHH, | IOHATHM B paMKax

CYLIHOCTH BJIQJICHUE JIUTEPATypOMH, | BBISBIATH 00CYyKIaeMbIX

JIOTIOJTHUTEIbHBIX PEKOMEHI0BaHHOU IIPOTUBOpPEUHS, 3aJlaHul;

BOIIPOCOB B paMKax | MPOrpamMMoit POOIEMBI u|- CIOCOOHOCTh

3aJlaHul; JUCLUIUINHBI, TEH/ICHIIUH Pa3BUTHSI; | yCTaHABINUBATh u

- OTCYTCTBHE | - yMeHHe 0e3 TpyObIX | - TNpaBUIbHBIE U | OOBSACHATH CBA3b




YMEHUS BBITIOJHATE | OITMOOK peuiath | KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPUH;
MPaKTUYECKUE MPAKTUYECKHUE 3aJaHusl, | TPYOBIX OIINOOK, | - JIOTHYECKH
3aJIaHus, KOTOpBbIE CJIEAYyEeT | OTBETHI Ha | IocJieJoBaTeIbHEIC,
MPeAyCMOTPEHHBIE BBIIIOJIHUTb. MMOCTaBJICHHBIE coJiepKaTeNbHbIE,
MPOrpamMMoit BOIIPOCHI; KOHKPETHbIC Hu
JTHUCLMILIMHEL, - YMEHHME pelaTh | UCUEPIBIBAIOLINE
- OTCYTCTBHUE MPaKTUYECKUE OTBETHI Ha BCE
TOTOBHOCTH 3aJlaHusl, KOTOpbIC | 3aJaHusl, a  TaKxKe
(cmocoOGHOCTH) K CJIEIyET BBINOJIHUTD;, | JOMOJHUTEIbHbIE
JTUCKYCCUU " - BJIaJICHHME OCHOBHOM | BOIPOCHI
HU3KYIO CTEIICHb JIUTEPATYPOd, AK3aMEHaTOpAa;
KOHTAaKTHOCTH. PEKOMEHI0BaHHOM - yMEHHE pemaTh
MPOTrPaMMOit MPaKTUYECKUE
JIMCILIUIUIMHEL, 3aJlaHus;
- HaJu4ue | - CBOOOIHOE
COOCTBEHHOI HCIIOIL30BaHIE B
000CHOBAHHOM OTBETaxX Ha BOMPOCHI
MMO3HUIIAHU 10 | MaTepuasoB
00CcyX1aeMbIM PEKOMEHI0BaHHOM
BOIIPOCaM. OCHOBHOM "
Bo3moxHEBI JIOTIOJTHUTEIIFHOM
HE3HAUYMTEJIbHBIC JUTEPaTypHI.
OTOBOPKHU Hu
HETOYHOCTH B
PaCKpBITHH
OTEIBHBIX
MMOI0KEHUH
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETaX.
Ouenka Onenka Onenka Onenka
«HEYI0BJETBOPUTE | «yI0BJIETBOPHUTEILHO» «xopomo» / «OTJINYHOY /
JIbHO» /HE 324TEHO [ «3aUTEHO» «3aYTEHO» GaAYTEHO»

9. YueOHo-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCHUTITUHBI

Jlureparypa
a) OCHOBHAas1 JIMTepaTypa:

1. Topuxos, B.1., Ky3neunos, U.A. OcnoBsl pusznueckoit xumuu. — M.: BUHOM. JlabopaTtopus
3Hanui, 2006. — 407 c.

N

3umoH A.Jl. Puznueckas xumus. M: Arap, 2006. - 320 c.

3. Kyapsmesa, H. C. ®usnyeckas xumus: yueonuk s 6akanaspos / H.C. Kynpsiesa,
JL.T'. bonnapeBa. — MockBa: M3narensctBo HOpaiit, 2012. — 340 c. — (bakanasp.
[Tpuknaanoii kype). — ISBN 978-5-9916-1293-7. — TekcT: anexrponnsiii // 3bC KOpaiit
[caiit]. — URL:https://urait.ru/bcode/360655

4. ®usnyeckas u KoutouaHas xumust. B 2 4. Yacte 1. dusnveckas XuMus: yaeOHHUK IS BY30B /

B.1O. KontoxoB [u ap.]; mox pexakmueii B.}O. Konroxosa, K.W. TlormoBa. — 2-¢ U3 ., HCp. U
nor. — Mockga: M3narensctBo FOpaiit, 2020. — 259 ¢. — (Bricmiee oOpa3oBanue). —
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10.

11.

12.

13.
14.
15.
16.
17.

18.
19.

20.

ISBN 978-5-534-06719-4. — Tekcrt: anmektponnsiii // ObC KOpaiir [caiT]. —
URL:https://urait.ru/bcode/454193

dusnueckas u koutonHas xumus. B 2 1. Yacte 2. KomtonaHas XuMusi: y4eOHHK ISl BY30B /
B.IO. Konroxos [u ap.]; mox pegakiueit B.FO. Kontoxosa, K.1. TlormoBa. — 2-¢ u3 ., ucnp. u
non. — Mocksa: U3narenbctBo FOpaiit, 2020. — 309 c¢. — (Bricmiee oOpazoBanue). —

ISBN 978-5-534-06720-0. — Tekcrt: anexrponnsiii / 9bC KOpaiT [caiiT]. —
URL:https://urait.ru/bcode/454487

Heénoa O.B. JlaGoparopubie paboThl MO (PHU3UYECKOW XUMHUHU. YUeOHO-METOAMYECKOE
nocobue. — Bnanukaskas: Msnarensctso COI'Y, 2011. — 26 c.

3umoHn A.Jl. Komnonanas xumus. M: BJIAZIMO, 2007. - 320 c.

®posioB FO.I'. Kypc komnonanoit xumuu. [loBepXHOCTHBIE SIBICHUSI U AUCIEPCHBIE CUCTEMBI.
M: Anbsuc, 2014. - 464 c.

I'enmepman M.U., Komamesuu O.B., IOctparop B.II. Kommomgnas xumusa. —  CIIo:
UsnarenscrBo «Jlanby, 2008. — 336 c.

[IpakTUKyM 1O KOJUTOUIHOM XUMHH: yueb. moco0. / mox pea. M.U. I'enbdmana. - CII6: Jlans,
2005. — 256 c.

Jlaboparopubie paboThl U 3afaun 1no koutouaHou xumuu./ [lox pen. FO.I'. ®ponosa u A.C.
I'ponckoro. — M.: Xumus, 1986. — 216 c.

Heénosa O.B. JlaGopaTtopHbie pabOThl MO KOJUIOMTHOW XUMHUHU. YUeOHO-METOIUYECKOE
nmocobue. — Bnagukaskas: M3garensctso COI'Y, 1998. — 41 c.

0) OononHumenvHan 1umepamypa

[Ipaktukym no ¢usmueckoir xumuu. / Ilog pen. B.B. Bymanosa, H.K. BopoOseBa. — M.:
Xumus, 1986. — 352 c.

[IpakTryeckue paboThl Mo puzmueckoin xumun: Yuedbnoe nocodue /Ilox pex. K.I1. Mumenko,
A.A. PaBnens, A.M. Ilonomapesoii. - CII6: [Tpodeccus, 2002. - 384 c.

OcHOBBI KOIIOUAHOHN XxuMHHK: ydyeOHoe nmocodue / Cymm, bopuc JlaBunosud. - M.: Akagemus,
2006. — 240 c.

Konnonanas xumus (B TOM YMClIe M HAHOYACTHUIL): yueOHUK / 3uMoH,AHaTonuil J[aBbIioBHY. -
W3n. 5-e, ucnp. u gomn. - M.: Arap, 2007. — 344c.

XMmenpaunkuii P.A. @usndeckas u koanouaHas xumus. — M.: Breiciras mkoia, 1988. — 400 c.
Boronknii C.C. Kypc komnmonanoi xumuu. — M.: Xumus, 1976. — 512 c.

lyxun, E.J{. Komnmouanast xumusi: yueoHuk 115 By30B / E.JI. Lllykun, A.B. Tlepiios,

E.A. Amenuna. — 7-e u3n., uctp. u gom. — Mocka: M3garensctBo FOpaiit, 2020. —

444 ¢. — (Beicmiee oopazoBanne). — ISBN 978-5-534-01191-3. — TekcT: 2JIeKTpOHHBIH //
3BC IOpaiir [caiit]. — URL:https://urait.ru/bcode/449926

I'aBponckas, F0.10. Kommonanas XuMusi: yaeOHUK U TPAKTUKYM JUTS BY30B /

1O0.10. I'aBponckas, B.H. ITak. — Mocksa: U3narensctBo KOpaiit, 2020. — 287 c. —
(Beicmiee oopazoBanune). — ISBN 978-5-534-02502-6. — Texkcer: anekrponnsiit // OBC FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/450851

8) coepemenHble npoqbeccuonaﬂbnble oaszvl oaHHblx, um[)opmauuonnble cnpaeovuHble
cucmemol, 3;ieKmpoHHbole 06pa308am€ﬂblible pecypcol

ObecrieyeH  JOCTYIl K  COBPEMEHHBIM  INpoQecCHOHANbHBIM  0a3aM  JaHHBIX,

I/IH(I)OpMaI_II/IOHHBIM CIIpaBOYHBIM U MMOHUCKOBBIM CUCTCMaM (TpeGyeTc;I peructpanusi B 6H6JII/IOTCKC
COTY):

1. DnextponHas Oubnuoreka gucceprauuu U asropedepatoB PI'b (OBl PI'b)
(https://dvs.rsl.ru).
2. OBC «Yuusepcurerckas oubmmoreka online» (https://biblioclub.ru).
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How

[Mapoins: Khetagurov

oo

OBbC «Hayunas snektponHas 6ubnmmnoteka eLibrary.ru» (http://elibrary.ru.)

OBC «Koncynsrant cryaenrtay. http://www.studentlibrary.ru
OBC «lOpaiit» - oOpa3oBaTenpHas cpela, BKIIOYAIOLIAs BUPTYAIbHBIM YUTAIBHBIM 3al

VYuusepcansHas 0a3 manaeix EastView (https://dlib.eastview.com). Jlorun: Khetagurov;

y4eOHMKOB M y4eOHBIX IOCOOMH OT aBTOPOB M3 BEAYyIIMX BY30B Poccuu Mo Bcem
HAIIPaBIICHUAM U crienuaabHocTssM (WWW.biblio-online.ru)

~

Hudopmanronno-npasoBoii moprain «I"apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema Koncynprant [Limtoc (http://www.consultant.ru/).

CocTas JMIEH3HOHHOTO M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0
o0ecrnieyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI'0 IPOM3BOACTBA

Ne ni/nt HaumeHnoBanue Ne noroBopa(snueH3us) Ctpana
NMPOU3BOAUTE/b
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
v Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
10 OfficeStandard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 OfficeStandard 2010 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
12 Cucrema TeCTUPOBAHUS Ne468 ot 03.12.2013 UII Poccus
" | SunravWEBClass Cynrarynus P.T.(6eccpouno)
IIporpammuoe obecneuenue 1C: Ne C/1/108 ot 29.08.2017 . Poccus
13 [Ipenmpusitue. byxrantepckuit (MakcumymM-co(hT) GeccpodHo
" | Yuer. TunoBas koudurypanus 8
ceTeBasi BepCHsI
Cucrema KOMIOBIOTEPHON BEPCTKU JInnensus FSF/Debian (Co6GogHoe
14. | MikTex porpaMMHOE 00eCTieueHHE)
(6eccpouHo)
15. | KasperksyEndpoint Security H022.01.2024 1. Poccus
[IporpammMHoe obecnieueHue ams CB00O0o1HOE TIPOrpaMMHOE CLIA
16. | peIaKTHPOBAaHUS XUMHUYIECKHIX obecnieuenne(6eccpovHO)
dopmya IsisDraw
Cucrema moncka TeKCTOBBIX Ne 6262 o1 09.01.2023 1. Poccus
17. | 3aumcTBOBaHM (meiictBurenen g0 31.12.2023r.) ¢
«Antumnaruat.BY3» OAO «Antu-Ilnaruat»
18. | [Iporpammuoe obecnieuenue 1C: NeKTI /108 ot 29.08.2017 r. ¢ OO0 Poccus
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[pennpustue 8.3 YnpasneHue
TOProBJIei

«Makcumym»(6eccpodHO)

[IporpammMHuoOe obecieuecHe NeCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmara u Kaapsl Toc. «MAKCUMYM-CO®DT» GeccpouHO
YUpexAeHUI8
20 [Iporpammuoe obecnieuenne 1C: NeCL/76 01.03.2017T. «MakCHUMyM- Poccus
" | OromKeT co» (beccpouHo)
ABTOMAaTH3UpPOBAaHHAS CUCTEMA CBHUIETENHCTBO O FOCYAApPCTBEHHOM cory
21 «Ympasnenune —/{ekarar BPCy» peTuCTpanuy mporpamMmsl st 9BM
' Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma nns 9BM «bank Pazpabotka COI'Y CBuaeTenbCTBO O cory
BOIIPOCOB JUTSI KOHTPOJIST 3HAHUIY rOCYJApCTBECHHON PETHCTpAIN
22. nporpammsl st 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpodHo)
ITnansl Ne8867, 0109.01.2023r. Poccus
23. (09.01.2023r. mo 31.12.2023r.) OO0
JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
24, N,A.Cepreeud
Tex.mox. 07.04.2022 r.
25. | «"anaktuka» ot 14.03.2022r. (mpuMepHas j1ata) Poccus
DIRECTUMRX - Cucrema | OOQ I'amaktuka UT moroop Ne Poccus
26. | snexTponHoro gokymenroobopora | 120320/JI/A ot 14.03.2022 r.
(npumepHas gara)
Yenyru cBssu  (moctyn Kk cetrn | OOO Ankxom Ne AL-0044 ot Poccus
27. MHTEPHET) 01.02.2022r.-31.12.2022r.
8 MOODLE becninatHoe poccuiickoe CIIA (GecratHoe
' poccuiickoe)
«T"anaktuka PY3» Jlnmensust 6eccpodHas Poccus
29. Tex.conpoBoskenue ot 14.03.2022
T.
JIvuHbIi KaOUHET a0UTypUEHTA Jlumensust GeccpodHas Poccus
30. Tex.conpoBoskaenue ot 14.03.2022
I.
JInyHbIi KabuHeT Jlumensust GeccpoydHast Poccus
31. | crynenTal/coTpynHHUKa Tex.compoBoxnenue ot 14.03.2022
I.
DrexkTpoHHast OubIMoTeKa https://dvs.rsl.ru Poccus
32. | nuccepranuu U aBTopedepaTon Tpebyercs peructpanus B
PI'b(OB/] PI'b) oubmmorexe COI'Y
OBbC «YHuBepcuTeTcKast https://biblioclub.ru Poccust
33 oubrorexka ONLINE» Tpebyercs perucrpaius B
' oubmnorexe COI'Y
OBC  «Hayumas  osnextponnas | http://elibrary.ru. Poccus
oubimoreka eLibrary.ru» Tpebyercs peructpauus B
34. oudimorexe COI'Y
YHuBepcanbHas 0a3a JaHHBIX https://dlib.eastview.com CIIA
35. | EastView
36. | OBC «KoHCYIbTaHT CTyIEHTa» http://www.studentlibrary.ru Poccus
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CryneHveckast SICKTpOHHAS Tpebyercs perucrpanus B
OMOIMOTEKA TI0 METUITHHCKOMY H ounbmorexke COI'Y
(hapmareBTHYECKOMY
00pa30BaHMUIO, a TAKKE TI0
€CTECTBCHHBIM U TOYHBIM HayKaM B

LETIOM.

3BC «tOpaiit» - obpa3oBatenbHas | Www.biblio-online.ru Poccus
cpejia, BKIIIOYarolas BUpTyaibHbiii | TpeOyercs peructpanus B

YUTAIBHBIH 321 y4eOHUKOB U oubmmoreke COI'Y

37. | y4eOHbIX 0COOHIi OT aBTOPOB U3
BeynMX By30B Poccun o Bcem
HAIPABJICHUSIM H CIICIHATBHOCTIM

38 K3II (moMeH Ha sTHACKCE) OecruraTHoe Poccus
39, | Pycl'apn OecruiaTHOE Poccus
40 ViPNet Poccus

2)mMemoouuecKkue yKkazanus, papadomannsie cocmasumenamu Padoueit npozpammul

1. Heénosa O.B. JlaGopaTopHble paOOTHI MO KOJJIOMIHOM XUMHHU. YUYeOHO-METOIUYECKOE
nocobue. — Bnagukaskas: M3narenscteo COI'Y, 1998. — 41 c.http://Ims.nosu.ru

2. Heénoa O.B. Jlaboparopuble paboTel Mo (U3MYECKON XUMHH. Y4eOHO-METOINYECKOe
nocobue. — Bmangukaskas: Usgarenscreo COI'Y, 2011. — 26 c.http://Ims.nosu.ru

3. HeénoBa O.B. Kparkuii kypc nexkuuii no ¢usmueckoi xumuu. YdeOHOoe mocoOue. —
Bnagukaskas, 2020. — 81 c.http://Ims.nosu.ru

4. HeénoBa O.B. Kparkuii kypc nekuuii mo KOIJIOWTHOW XUMHH. YdeOHOe mocoOue. —
Biagukaskas, 2020. — 98 c. http://Ims.nosu.ru

10. MaTepHaﬂbHO'TeXHI/I‘IeCKOC OCHAIICHHUEC JUCIUITINHBI

[IpoBeneHne  AUCHUIUIMHBI ~ OOECTIIEYEHO  BCEM  HEOOXOIMMBIM:  JTAaOOPATOPHBIM
obopymoBanueMm, npubOopaMu, MaTepuasaMH, OINEPATUBHBIM JOCTYIIOM K COBPEMEHHBIM
poQeCCHOHANIBHBIM 0a3aM JaHHBIX, MH(POPMAIIMOHHBIM CIPABOYHBIM M TIOUCKOBBIM CHCTEMAaM.

YHuBepcuteT 00ecrneynBaeT BO3MOXKHOCTh CBOOOJHOTO HCIOJB30BAaHUS KOMIBIOTEPHBIX
TexHoJIoruil. Bce KoMIbIOTEpHBIE KJIACCH YHUBEPCUTETa OOBEIUHEHBI B JIOKAJTBHYIO CETh, CO BCEX
yueOHBIX KOMIBIOTEPOB UMEETCS BBIXO B MIHTEepHET.

ObecneunBaeTcss AOCTyNn K MH(GOPMAIIMOHHBIM pecypcam, K 0a3am JTaHHBIX, B YHTAIBHBIX
3ajaX K CIPAaBOYHOW M HAyYHOM JUTEparype, K MEPUOJUYECKUM H3JAaHUSIM B COOTBETCTBHUU C
HarpaBjeHUEM  MOATOTOBKU.  KommbioTephl  OCHAIEHBl ~ HEOOXOIWMBIM  KOMIUIEKTOM
JTUIEH3UOHHOTO IPOTPAMMHOTO 00eCTIeUeHHUSI.

Caenennst 0 HAJIMYUHM 000PYAOBAHHBIX Y4eOHBIX KaOMHETOB, B TOM 4HCJIe PUCIOCOOIEeHHBIX
AJIA UCITOJIB30BAHUA UHBAJIUAAMU U JIMIIAMHU € OTPAHUYCHHBIMHUA BO3MOKHOCTAMMU 310POBbLA

Y4eOHble ayIUTOPUM IS IPOBEACHHUS 3aHATHI JIEKIIMOHHOI'O THIIA:
NPEnoIaBaTeIbCKUI CTOJ, CTYJ, CTOJIBI M CTYJIbs JUIsl 00YyUYaIOMIMUXCsl, KJIACCHAs JI0CKa.

Oo6opynoBanme:IlepcoHanbHbIM KOMIBIOTEP B KOMILJIEKTE C MPOTPAMMHBIM 00€CIIEUEHHUEM,
BBIXOJIOM B C€Th MIHTEpHET U TOCTYIIOM B 3JI€KTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
COry. Ipoekrop Epson EB-735Fi - koMmmieKkT mocTaBkH (KpeIUIEHHE sl MPOEKTOpa, LIHYP
nutanus) — lmt. Hoyr6yk 000 "AMCUDJITEXHO" — 1mr.
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IMporpammuoe o6ecneuenne:\Windows 7 Professional, OfficeStandard 2016, Cucrema
tectupoBanusi  SunravWEBClass, = CucremMa  KOMIIBIOTEPHOM  BEPCTKH MikTex,
KasperksyEndpointSecurity, IIporpammHoe oOecrieueHre Ui PEIaKTUPOBAHUS XUMHUYECKUX
dopmyi IsisDraw, Cuctema morcka TEKCTOBBIX 3aMMCTBOBaHMi «AHTHIUIaruat.BY 3y, IIporpamMmma
s OBM «bank BompocoB mist KoHTpods 3Hanwit», VSDESK, Ycnyru cBs3u (moctym k cetu
untepHet), MOODLE, Jluunbiii kabuHeT cryaeHta/corpynnuka, KOII (momen Ha sHIekce),
Pycl'apn,ViPNet.

JlaGopaTopusi aHAJIMTHYECKOH XMMHM M (U3MKO-XUMHYECKHX METOJ0B aHAJIM3a I
MIPOBEJICHUS 3aHATHII CEMUHAPCKOr0 THUIIA, JIAOOPATOPHBIX 3aHATHH, KYpCOBOTO MPOEKTHPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX pPa0OT), TPYNIOBBIX M HMHIUBUAYAJIbHBIX KOHCYJIbTAlMH, a TaKKe
CaMOCTOSITENIbHOM paboThl 00YYAIOIIMXCS: IPENOAaBaTeIbCKUI CTOIM, CTYJI, JIAOOpaTOPHBIE CTOJIBI U
CTYJbS JUIs1 00y4aromuXcs, KJIACCHAs JT0CKa.

OOGopynoBanme: MyJIbTUMEIUNHBIN KOMILIEKC (MPOEKTOP, 3KpaH, KOMIBIOTEP, KOJIOHKH) C
IpOTPAaMMHBIM OOECIIEYeHHEM, BBIXOJAOM B CeTh VIHTEpHET H JOCTYIOM B 3JEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenbHy0 cpeny COI'Y.

IIporpammuoe obGecneuenne:Windows 7 Professional; OfficeStandard 2016; Cucrema
komnerorepHoit Bepctku MikTex; KasperksyEndpointSecurity; Cucrema tectupoBanus Sunrav
WEB Class; [Iporpammuoe obecrieueHue JUisi pelakTHpOBaHMs xumudeckux (opmyn IsisDraw;
Cucrema oMCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTuraruatr.BY3»; I[Iporpamma nns 9BM «bank
BOIPOCOB JUIsl KOHTpoJisA 3HaHu»; VSDESK; Venyru cBa3u (noctyn k cetu unrepuet); MOODLE;
JInaHbIil KaOUHET CTYJIEHTa/COTPYAHHKA.

JlabopaTtopHoe obOopyaoBanue:pH-merp-mmuBonsT™MeTp PH-150MU — 2 .
AxBaguctuiarop J2-25- 1 mr. bans Bogsnas neyxmectHas UT-4302E ULAB- 1 mr. Bech
anamutrueckue SHINKO HT 84RCE c¢ moBepkoit — lmt. Becer EK6000i- 1 mr. Becs
naboparopusie CAS MW-120 - 1 mt. Becsl 1aboparopusie snekTponasie BM5101- 1 mt. Yuyebno-
naboparopHbiii Komiuieke "®dusnueckas u koymougHas xumus'- 1 mr. ®oromerp KOK-3-01-1 mr.
Mkad cymmnbabiii (801, kamepa u3 Hepxk.ctanu, Auamna3on 50-200 C)- 1 wr. Hentpudyra Tagler
HacToJIbHas J1aboparopHass meauiuHckas nmo TY — mr. Becwl anextponnsie MW-300 r-1 mir.
Honomep M-510 (cranpmapthbiit)-2mt. Kongykromep Okcnept 002-2-6H- 1 mrt. HarpeBarenbHas
wmra ES-H3040-1 mt. Ileus mydenbHas snekTpokamepHass 3yOOTeXHWYECKas Ui HarpeBa
mutedHbIx ¢opm OKIIC-10- 1 wmt. Ilomspumerp kpyrosoit CM-3-1 mr.Peppaxkromerp NPO-
454b2M c noacseTtkoil u pom.mkanoi-1 mr. Crnekrpodgoromerp [19-5300BU- 1 mr. Memanka
MarauTHas ¢ mogorpesom 19 6110- 2 wit. Kongykromerp MAPK-603/1 — 1 mir.

KomnbloTepHblii Kiaccis NpoBeleHHs] TeKyllero KOHTPOJIS M NPOMEXYTOYHOI
aTTeCTAIlNH, 2 TAKIKE CAMOCTOATEILHONH PadoThl 00yYaOImMXCs:

IPEernoIaBaTeIbCKUI CTOJ, CTYJ, CTOJBI M CTYJIbs JUIsl 00yUYarOIMXCsl, KJIAaCCHAs J10CKa.

OobopynoBanune: KoMnproTEpH! 111 KOMIBIOTEPHOIO KJIacCa B KOMIUIEKTE C MPOTPAMMHBIM
o0ecrieyeHHeM, BBIXOJOM B ceTh MHTEpHET M JOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
obpazoBatensHyto cpenry COI'Y.  MnatepaxktuBHas mocka 78 (1702070/15112/11344/2+ ),
UCTOYHUKH OecriepeOoiiHoro mwurtanust Ippon, kommyratop s kinacca D-Link DGS-10240,
npoektop Beno MX503.

Iporpammuoe obecneuenne:Windows 7 Professional, OfficeStandard 2016, Cucrtema
TECTUPOBAHUS SunravWEBClIass, Cucrema KOMITHIOTEPHOM BEPCTKH MikTex,
KasperksyEndpointSecurity, Ilporpammaoe oOecrnedeHue [Uiss pPEAAKTUPOBAHUS XUMHUYECKHX
dopmyin IsisDraw, Cructema morcka TEKCTOBBIX 3aMMCTBOBaHMM «AHTHIUTarnat.BY3y, [Iporpamma
s OBM «bank BompocoB st KOHTpods 3Hauuity, VSDESK, Ycnyru cBs3u (moctynm k cetu
uateprer), MOODLE, Jluuneii kaOuber crymeHta/corpymauka, KOII (momeH Ha sHIEKCe),
Pycl'apn,ViPNet.
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bubaunorexka, B TOM uMcIe YMTAJBHBIN  3aJ: CTOJBI M CTYlbs  JJs
00y4arOIIUXCSI;KOMITBIOTEPhl B KOMIUIEKTE C MPOTPAaMMHBIM OOECIeueHUEM, BBIXOJOM B CETh
WHTEepHET U 1OCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTenbHyto cpeay COI'Y.

IIporpammuoe obecneuenne:Windows 7 Professional, OfficeStandard 2016, Cucrema
tectupoBanust  SunravWEBCIlass, = Cucrema  KOMIBIOTEpHOW  BEPCTKH MikTex,
KasperksyEndpointSecurity, IIporpammHoe oOecrieucHre IS PEIaKTHPOBAHUS XHMHUYECKHX
dopmyn IsisDraw, Cuctema moricka TeKCTOBBIX 3aMMCTBOBaHMM «AHTHIUTarnat.BY3y, [Iporpamma
11 OBM «bank BOmpocoB i KOHTpoJisi 3HaHuib», VSDESK, Vcnyru cBsizu (IOCTynm K CETH
untepuer), MOODLE, Jluunslii kabuner crynenta/corpynuauka, KOII (momeH Ha sHAEKce),
PycI'apn, ViPNet.

OBC «YuuBepcurerckas oudmuoreka ONLINE» https://biblioclub.ru

3BbC «KoncynbranT crynenrtay http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

OnekrponHas Oubanoreka nuccepraimu u aBropedeparoB PI'b(OB/] PI'b)https://dvs.rsl.ru
OBbC «Hayunas snexktponHas 6ubanoreka eLibrary.ruvhttp://elibrary.ru.

11. JInct 0oOHOBJIEHUSI/aKTyaTU3alIUH
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