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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabo ocBoeHus aucuuIUiiHbl «Du3komonaHas XUMHUS»  SBISETCA
npuoOpeTeHne CTyIeHTaMH TEOPETUUYECKUX 3HAHUM 10 MpeaAMETY, (OPMUPOBAHHE
YMEHUH W HABBIKOB pa0OThl C XMMHYECKMMHU BEIIECTBAMHM, LIEIECOOOPa3HOIO
WCITOJIb30BAaHUSI CBOMCTB BEIIECTB M MEXaHW3Ma HUX JCHCTBUSA, NPOBEIACHUE
HEOOXOMMBIX U3MEPEHUI U PAacue€TOB Ha OCHOBE 3aKOHOB XMMHUHU U COBPEMEHHBIX
METO/IOB XHMHMUYECKOr0 M (DU3UKO-XMMHUYECKOTO aHajiu3a; BbIPAaOOTKA yMEHUS
MOJIb30BAThCSA  MPOCTEHIIMM  J1abOpaTOpHBIM  000PYJOBAaHUEM, XUMHUYECKON
MOCYJI0M ¥ U3MEPUTEIIbHBIMU MTPUOOpaMHU.

3agaun

— OCBOEHHE 00yJaroIuMucs TEOPETUUECKUX MIPEICTABIICHUA,
COCTABISIIONMX (YHAAMEHT BCEX XHMHYCCKUX 3HAHHWM, CBOWCTB AJIEMEHTOB W
00Opa30BaHHBIMU UMH TIPOCTHIX U CJIOKHBIX BEIICCTB;

— (¢dopMHpOBaHHWE YMEHHUS OCYIIECTBISATH HEOOXOAWMBIC pPaCUETHI,
CBA3aHHBIX C TMPUTOTOBJICHHUEM pPACTBOPOB, a TakKKe Ka4eCTBEHHBIM U
KOJIMYECTBEHHBIM aHAJIM30M BEIIECTB;

— TMPUBHUTHE HABBIKOB BBHITIOJIHCHHUSI OCHOBHBIX OIEpalldid B XUMHUYECKOM
7a00paTOPUH U TIPU MIPOBEJACHUN (PUBUKO-XMMUYECKUX SKCIIEPUMEHTOB.

2 IlepeyeHb IJIAHHMPYEMBIX Pe3yJbTATOB OOY4YeHHUS 10
AMCUHUIIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMH PpPe3yJbTaTAMHU
ocsoenusi OIIOII BO

B pe3yabrare ocCBOeHHMSI IMCHUILVIMHBI (GOPpMHPYIOTCH CJIeayrolmue
KOMIIETEeHIUH:
OIIK-4 - CriocoOeH 000CHOBBIBATh U PEATM30BBIBaTh B MPOGECCHOHATBHON

JEATCILHOCTH COBPEMCHHBIC TEXHOJIOTHMH C MCIOJb30BaHMEM IPHOOPHO-
WHCTPYMEHTAJILHOH  0a3bl M HMCIOJb30BaTh  OCHOBHBIC  €CTECTBCHHEIC,
Onojornyeckue U npodecCHOHANbHBIC TOHIATHS, a TaK)KE MCETOJBI MPU PEIICHUU
obmenpodeccuoHaNbHBIX 337129

B pesynbratre wu3ydeHusa gucuuiuiMHbl - «Du3KomouaHas — XUMUSD)
OOyJaroluiicss JOHKEH TMOJMYYUTh 3HAHUS WM HABBIKU JUISl YCIIEHIIHOTO OCBOCHMS
CIIEIYIOIUX TPYIOBBIX (YHKIUI M BBIIOJHEHUS CIEAYIOIUX TPYIOBBIX
JICUCTBUM:

[Ipodeccuonanbupii  cranmapt  «Berepunapusii  Bpau»  (IIpukas
MunucrepcTBa Tpyaa u counanbHoi 3auuThl PO ot 23.08.2018r, Ne547hH):

TpynoBas ¢pynkuus: [IpoBeneHne BeTEpUHAPHO-CAHUTAPHOU SKCIEPTU3BI
Msica U IPOJYKTOB yOOsi, MUIIEBOTO MSICHOTO ChIpbs, MACHOU npoaykuuu, A/01.6;

Tpynosbie geiicTBus:

- [IpoBenenue BeTepuHapHO-CAHUTAPHOTO OCMOTpA Msica U MPOYKTOB y0os,



MHUILIEBOTO MSICHOTO ChIPbS, MACHOM MPOAYKIIUU MJI1 ONPEACIICHUS] BO3MOXKHOCTHU
UX UCMOJIb30BAHMS U HEOOXOIMMOCTH MPOBEAEHUS 1a00PATOPHBIX UCCIIEI0BAHUN

- OT60p npob6 MsAca U MPOAYKTOB yOOs, MUIIIEBOTO MSICHOTO ChIPbs, MSICHOU
MPOIYKIMHU JUTsl MPOBEJEHUS 1a00paTOPHBIX UCCIIEAOBAHMIMA

- IlpoBenenue naboOpaTOPHBIX HCCIAEAOBAHUN Msica U MPOIYKTOB YyOOs,
MUIIEBOTO MSACHOTO ChIPhsi, MSICHON TIPOIYKIIUHU JUIsl OTIPEJIEICHUS TToKa3aTesen ux
KauecTBa U 0€30MaCHOCTH

- Opra#mzanus 00€3BpEKUBAHUS, YTHIN3AIMU W YHUYTOXKEHUS MsAca W
MPOAYKTOB yOOS, MUIIIEBOTO MSICHOTO ChIPhS, MSICHOW MIPOIYKIINHU, TPU3HAHHBIX 10
pe3yabTaraM  BETEPUHAPHO-CAHUTAPHOM HAKCHEPTU3bl HEKAYECTBEHHBIMU U
OMacHBIMHU

3 MecTto mucuumiauibl B cTpykrype OIIOII BO

«DuzkoionHasT XUMUS» SBISETCS JTUCHUIUIMHOM 0053aTeNbHON 4YacTH
OIIOIT BO noaroroBku oOy4varoruxcst 1o HampasiieHuto 36.03.01 BerepunapHo-
CaHUTapHast IKCIIEPTHU3A, HaIpPaBJICHHOCTh «BerepuHapHO-caHUTapHAas
DKCIIEPTU3AY.

4 Oobem qucuniuinebl (108 yacos, 3 3aueTHBIC €IUHMIIBI)

O0neM, yacoB
Bunel yue6HoI paboThI
Ounas
KonrakTHasi padora 51
B TOM YHCIIE:
— ayJaUTOpHAs 1O BUJaM Y4eOHBIX 3aHATUH 50
— JIEKLIUU 18
— IIPaKTHYECKUC
- 1a0opaToOpHbIe 32
—— BHEAYyIUTOpHAs
— 3auer 1
— 3K3aMEeH
—— 3alUTa KYPCOBBIX paboT (IIPOEKTOB)
CamocrosiTesibHas padoTa 57
B TOM YHCIIE:
— KypcoBas paboTa (TIpoeKT)
— IpoYME BHJIBI CAMOCTOSTENLHON PabOTHI o7
HToro no aucuuninHe 108

5 Conep:xxanue TUCUUILIAHBI

[To uroram m3ydaemMoro Kypca oOydJarouipecs: CIaroT 3ader. Jlucrurminaa
u3ydaercs Ha 1-oM Kypce, BO 2-OM ceMecTpe.




Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 110 0YHOH (popme 00yUeHust

/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyemMble
KOMIIeTeHIMH

Cemectp

Buabl yueOHo# padoThbl, BRIKOYAS
CAMOCTOSITEJILHYI0 Pa00Ty CTYA€HTOB
U TPYA0EMKOCTh (B yacax)

JlaGopaTtopHbie

Jlexknuu
3aHATHSA

CamocrosiTenbHas
pabora

[Ipeamer ¢uzmveckot u
KOJUIOUTHOM XAMUU.
Cocrosinue BEIIECTBA.
Oueprusi, paboTa, TEmIOTA.
[TepBoe Hayano
TEPMOJMHAMUKH. TerioBou
addexT peakuu.

Bropoe Hayajo
TEPMOIUHAMUKHU.
DHTPOIHSI. CBobOoHas
SHEPrusi W HampaBlCHHE
XUMHUYECKHUX PEAKLUN.

OIIK-

Kuneruka XUMHUYECKHX
peaxiuii. CkopocThb
XUMHUYECKUX peakuui.
Koncranra CKOPOCTH
XUMHUYECKHX PEaKIuil.
BnusiHue KOHLEHTpauuu Hu
TeMIepaTypbl Ha CKOPOCTb
XUMHYECKUX peaKuui.
OHeprus aKTHBALIUU.
OcHoBHbIE MPUHIIMIIBI
KaTaJu3a.

OIIK-

3aKkoH NEUCTBYIOIIMX Macc.
KoHcTanTa ~ XMMHYECKOrO
paBHOBecus.  DoToxumusl.
3aKoHbI boToxumMum.
DOTOKOJIOPUMETPUYECKOE
OIIpezie/ICHNE
KOHIIEHTPALUU BEIIECTB.
CaoiicTBa pacTBOPOB.
3aKoHbI Paymns.
Kpunockomnus.
O0ymmuockonusa.  Ocmoc.
3aKOHOMEPHOCTH
OCMOTHUYECKUX SIBJICHHII.

OIIK-




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyemMble
KOMIIeTeHIMH

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexknuu

JlaGopaTtopHbie
3aHSITHS

CamocrosiTenbHas
pabota

Cnalsie u CUJIbHBIC
ANEKTPOJIUTHI.
DNEeKTPOIUTUYECKAS
JUCCOLIUAITUS "
rugpatanus. [lousatue o pH,
pOH pactBopos. CBoiicTBa
OydepHBIX cucTEeM.
DIEeKTPONPOBOIHOCTh
pacTBOpPOB. 3aKoH
paszbaBinenuss  OctBaybja.
3aKkoH HE3aBHCUMOCTH
JIBUKCHHSI MOHOB
Konbpayma. IloaBuxHOCTB
HMOHOB.

OIIK-

l'anpBaHWYECKUE AIEMEHTHI.
DNEeKTPOAHBIC TMOTEHIIUAIIBI
u 2]1C 3JIEMEHTOB.
YpaBHeHHE Hepncra.
[ToTenunomeTpruyeckuit
Meroa uzMepenui pH.
[ToBepXHOCTHBIE  SIBJICHHSL.
Ancopbuus. Anresust.
CmaunBanue. Ousnueckas u
XUMUYECKas aicopOIus.

OIIK-

AncopO1ysi OBEpXHOCTHO-
aktuBHBIX BemiecTB (I[TAB).
AncopO1Hst 371€KTPOIUTOB.
JIBOMHON  DIJIEKTPUYECKUI
CJIOMN. HonooOMeHHas
azcopoIusi. Crpoenue
MHUIIEJUIBI 307151.

OIIK-

DNEeKTPOKMHETUUECKHUE
ABJICHU. 3apsn
MMOBEPXHOCTHU YaCTHII.
Hcnonb3oBaHue
MOHOOOMEHHOM aJCcopOITuu
B CEIbCKOM XO3SMCTBE.
Kommongueie CUCTEMEL.
Knaccudpukanus. MeTos
MOTyYeHUS KOJUTOUTHBIX
CHCTEM.

OIIK-




= Buabl yueOHoli padoThl, BKJIOYAS
No T s E § CaMOCTOSITENLHYIO PaloTy CTYAEHTOB
- eMa. EE & U TPYAOEMKOCTB (B 4acax)
/i OCHOBHBIE BOIIPOCHI Sg 2
52| O Jlexunn JlabopaTtopHubie | CamocTosATEIbHAS
6 & 3aHATHUS pabota
MonekynsapHo-
KUHETHUYECKHE CBOICTBa
KOJUIOUIHBIX CHUCTEM.
CenumeHranusi.
8 Kunernueckas u 011K- ) 2 3 6
arperaTUBHas
YCTOWYUBOCTb. dakTOopbl
YCTOMYMBOCTU KOJUTOMAHBIX
cucteMm. Koarynsauus 3omnei
AJIEKTPOJINTAMHU.
PactBopsI
BBICOKOMOJIEKYJISIPHBIX
coequnenuii  (BMC) kak
KOJUIOUIHbBIE CHUCTEMBI.
Habyxanue u pactBopeHue
BMC. MunennspHbie
9 | cBoiictBa pactBopoB ITAB.. OT(' 2 2 4 9
Buabl KOJIJIOMAHBIX CHUCTEM.
Cycnensuu, OMYJIbCHH,
IICHBI. [Iponeccer
CTPYKTYpOOOpa30BaHHUS.
[lonyyenune  crynHen u
rese.
Htoro | 18 | 32 \ 57 \

6 IlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecedeH sl AJIs
CaAMOCTOSITEJIbHOM PA00OTHI 00YYAKOLIUXCS MO0 AUCHUIIIUHE

MeToanyeckue ykazaHus (IJs1 CAMOCTOATEIbHON padoThI)

TpetbsaxoBa O. U, I'ybanosa H. S. Konnounnas xumusi B Bompocax U OTBETax. Y4eOHO-
METOANYECKOE nocooOue. H3n. Kyol'AY, 2013. -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosak
h_i_otvetakh.pdf

TperbsikoBa O.U. YueOHO-MeTOMMUYECKOE TMOCOOME MJIsi TOJATOTOBKH K JK3aMEHY IO
Kypcy ¢usnueckoir u komtouanoi xummu. KyOI'AY, Kpacnomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/chemistry/publications/

MeTtonudeckue yKazaHus Ui KOHTPOJISI CAMOCTOSITENIbHOM paboThl CTYACHTOB 1O KypCy
buznyecKkol M KOJIOMAHOM XMMHMU (IUIsI CTYAEHTOB OMOJIOTMYECKUX CHEeIHalbHOCTEN
CeNIbCKOXO035MCTBeHHBIX BYy30B) — Kpacnomap: Kyol'AY, 2006 - 41 ¢ -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija dlja k
ontrolja samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf

['ybanoBa H. f. TpetpsikoBa O. U., Jouenko C. I1. YueGHoe mocobue k 1abopaTOpHBIM
pabotam no ¢usnueckoil u komutonaHoi xumun. Kpacuonap, KI'AY, 2010 r.,346 c., rpud
MuH. ¢/x03 P®.— https://kubsau.ru/education/chairs/chemistry/publications/



https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://kubsau.ru/education/chairs/chemistry/publications/
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf
https://kubsau.ru/education/chairs/chemistry/publications/

5. DnexTpoHHBIM yueOHUK MO (u3nueckod W KoutouaHOW XuMuH. TperbsikoBa O.W.,
I'y6anoa H.A. 114/57 MBb. [Onextponnsiii pecypc]. — Kpacnomap: Ky6l'AY. 2014.-
IDA [article ID]: 1001406014.- Pexxum noctyma: http:ej.kubagro.ru/2014pdf

6. Xwumus. M30pannHbie pas3aenbl o0mend Gu3ndeckor U KOJIOUIHON XUMUU [ DJIEKTPOHHBII

pecypc]: yuebHoe mocoome/ O.B. AnapromkoBa [u ap.].— DIEKTPOH. TEKCTOBBIC
nanuble.—  HoBocuOupck:  HoBocmOMpCKui ~ roCylapCTBEHHBIH — TEXHHYECKHI
YHUBEPCUTET, 2011.— 160 c— Pexum JOCTYyTIa:

http://www.iprbookshop.ru/44701.html. — D5C «IPRbooks»

/ MOH/ OLIEHOYHBIX CPEACTB /ISl MPOBeIeHNsT POMEKYTOYHOI
aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKAa3aHUEM JITanoB uxX GopMuUpoBaHus B
npouecce ocsoenusst OITIOII BO

OTansl (l)OpMI/IpOBaHI/IH KOMIIETEHIUM 1O JUCHUITIIIMHAaM,

Howmep cemectpa
P P npakTukaM B npouecce ocBoenus OI1

OIIK-4 — Crioco6eH 000CHOBBIBaTh U PEANU30BBIBATH B MPOGeCcCHOHATBHON
JESATEIbHOCTH  COBPEMEHHBIE TEXHOJOTUM C HCIOJB30BaHHEM MPHOOPHO-
WHCTPYMEHTAJIbHOM  0a3bl M MCIOJB30BaTh  OCHOBHBIE  €CTECTBEHHBIE,
Oouonornyeckue U NMpodecCuoHANIbHBIC TOHITHS, & TaKKE METOJbI IPHU PEIICHUH
oOmienpodeccnoHalbHBIX 3a7a4

1,2 Buonorus
1,2 Heopranmyeckast 1 aHAIUTHIECKast XUMHUS
2 buonoruueckas ¢usnka
2 OpraHuyeckasi XUMHS
2 DU3KOITONTHAS XUMUS
3,4 Buonornueckas XuMus
6 [TponsBoCcTBEHHAS MPAKTHUKA
8 TexHoNOTMYEeCKast MPaKTHKA

7.2 Onucanue noka3sareJsieil 1 KpUTepHeB OLlEHMBAHUSI KOMIETEHIHI HA
Pa3JIMYHBIX 3TANaX UX (popMUPOBAHUS, ONIUCAHUE IIKAJIbI OLCHUBAHUA

IInannpyemsie YPpOBEHb OCBOEHUS
€3yNbTaThl | HEYJOBIETBOPUTE | YIOBJICTBOPHTE Ouenoun
pesy Y p Y p XOpOILO OTJINYHO oe
OCBOCHUS JIBHO BHO . o
. . (cpennmii) (BBICOKHIT) CPEJIICTBO
KOMIIETEHIIUH (MUHMMAJIHHBIN) (TIOpOTOBBIiT)

OIIK-4 CrniocoGeH 000CHOBBIBATH U PEAIM30BHIBATE B MPO(ECCHOHAIBHON NIESITENBHOCTH COBPEMEHHBIE
TEXHOJOTMU C UCIOIb30BAaHHEM NPUOOPHO-MHCTPYMEHTAIbHOH 0a3bl M HMCIIOIB30BaTh OCHOBHBIE
€CTeCTBEHHbIE, OMONOrHMYecKHe M NpO(ecCHOHANBHBIC TOHITHS, a TaKKe METOAbl MPH peIIeHHH
o0nenpodeccHOHANBHBIX 33134



http://www.iprbookshop.ru/44701.html

IInanupyemeie YpoBeHb OCBOCHHUS
OneHouH
pe3yJIbTaThI HEYZOBJIETBOPUTE | YIOBIETBOPUTET
XOpouro OTIIMYHO o€
OCBOCHHS JIBHO BHO . o
N N (cpenumii) (BBICOKHIA) CpENCTBO
KOMIIETEHIIUU (MMHUMAaTBHBIN) (TIOpoTOBBIif)
na-1 He moxeT | He MHOJHOCTBIO | B nemom | [Ipumenser Ha | Keiic-
Hpumensier NIPUMEHATh CUCTEMY | NPUMEHSCT YCIEIIHO BBICOKOM YpOBHe | 3aAaHHs,
cucTeMy 1 n CTPYKTYpY | cUCTeMy U | mpuMeHseT cucTeMy p | 3a/aHIA
CTPYKTYPY UH(OPMALMOHHBIX H | CTPYKTYPY CHCTEMY U | CIPYKTYpY AU
UHPOPMALMOHH KOHTPOJIbH
BIX 4 | KOMIIBIOTEHBIX UHOOPMALMOHHE! | CTPYKTYPY MHQOPMALHOHH | o
KOMIIBIOTEpHBIX | TCXHOIOTHii B | X U | uHGOPMALMOHH | BIX H | paGoTb,
TEXHOJIOTUMN B 06J'IaCTI/I KOMIBIOTCPHBIX bIX u KOMIIBIOTEPHBIX TECTHI,
obnacTu odopmiteHHs TEXHOJIOTUH B | KOMIBIOTEPHBIX | TEXHONOTMA B | pedeparsl,
oopmIIeHHs 3aKJIIOYEHU mno | obmactu TEXHOJIOTUH B | 00JacTH BOIIPOCHI K
SAKTIOHCHIH TIO | hesypratam odopmiteHns obnactu odopmitenns 3a4eTy,
pe3ysbTaTtam . . BOIIPOCHI K
BETEPUHAPHO- 3aKIIOYEHHH 10 | oopMIIeHHS 3aKIIOYEHUH 110
BETEpHHApHO- N N 9K3aMEeHy
caHuTapHOi CaHUTAPHOM pesyabpTaTam 3aKIIOYCHUI MO | pe3yiabraTtam
SKCIIEPTH3EL, 9KCIICPTH3HI, BETCPUHAPHO- pesyabTaTam BETEPUHAPHO-
3aKITIOYCHUI 3aKITIOUCHU (aKTOB, | CAHUTAPHOMN BETECPUHAPHO- CaHUTapHOU
(axroB, MOCTAQHOBJICHHH) 00 | 9KCIIEPTH3EL, CaHUTApHOM 9KCIICPTH3HI,
TOCTAHOBCHUH) | (GesppexuBaHmK 3aKIIFOYEHHH 9KCIIEPTU3HI, 3aKIIFOYEHH
00 .
(obe33apaxuBanuu), | (aKToB, 3aKJTIOUEHU (akToB,
00e3BpeKUBaHU . .
" 3alpelleHun MIOCTaHOBJICHUI) (axTOB, MIOCTaHOBJICHUIN)
(06e33apaxupan | MCTIOMB30BAHUS 00 MOCTaHOBJICHUH) | 00
un), HIPOLYKIUH no | o0e3BpekUBaHUU | 00 00e3BpeKNBAHU
3arperieHnn Ha3HauYeHU0, O ee | (oOe33apaxuBaHH | OOE3BPSIKMBAHU | U
UCTIONIB30BAHUA | yTHIH3alHAN WIA | M), 3alpemeHid | U (oGe33apaxuBaH
HPOAYKIHMM MO | vyyyrosxeHUn HCIONb30BAHUSA (o6e33apaxuBan | um),
Ha3HAYCHUIO, O
HNPOAYKIUH no | um), 3alpenIeHHN
ee  YTHIM3aLUH
- Ha3HAYCHUIO, O e¢ | 3alpelleHuH HCIIONB30BaHHs
YTWIN3AIMA WM | UCIIOJIb30BaHHUS | MPOAYKIMH IO

YHUYTOKCHUN

YHUYTOXKCHUU

MPOIYKIIMA  TI0
Ha3HAUEHHUIO, O
ee  yTHIN3aIuH
W

YHUUTOXXEHUU

Ha3HAYeHHUI0, O
ee  yTWIN3aIuu
WIH
YHUYTOKCHUU

Keiic-3aganus.

1. T2. Ucnonb3ys NOHATHE CpEeIHEN TEIIOEMKOCTU

vl Q
AC = e BBEIUUCIATE KOJINYECTBO

TEMIOTH, HeoOXoaUMOit ayist HarpeBa 2000 Kr BOIBI 1T Moiku o6opynosanus oT 20 C° no 80
C°. Bprumcnnts KomMdecTBO mapa ¢ sHTambmuer 2500 KJIK/KT, HEOOXOAMMOTO IS ITOTO

Harpesa.

2. T2. OnpenenuTh KOJUYECTBO TEIUIOTHI, YXOJAIIEe C TOMOYHBIMH Ta3aMU KOTEIHHOM,
€CIIM COCTaB I'a30B B 00OBEMHBIX IpoleHTax ciexyromuii: 70 % azota, 20 % yriekucioro rasa,
10 % BoasiHOTO TIAapa. Temmeparypa Tomounsix ra3os 380K.

3. T2. U3 ypaBuenus ['mO6ca-I'enpmromsiia AH = AG + TAS

BBIYMCIUTh H3MEHEHUE
SHTPONHUH B TPOIIECCE HCMAPEHHs] BOABI U OOBSICHUTH, YTO TMPOHCXOAUT C MOJEKYyIaMH,
YUUTHIBast 00beMBI 1 MOJIS KUAKOU U Ta3000pa3HOI BOJIBL.
4. T5. Ipornecc poTocuHTE3a MOKHO TIpencTaBuTh cxemoit: 6C02 + 6H20 =CeH1206+ 602.
Paccunraiite n300apHBIl MOTEHIMAN STOW peaklUWW M ClenaiTe BBIBOA 00 YCIOBUAX ee
npotekanus, eciii: AG°CsH1206 = —217,56 xkai/mMoib; AC°H20 = —56,69 KKkaJl/MOJIb;
AG°c0o2 = -94,26 KKaa1/MOIb.
5. T2. OObsCHUTH U MOKa3aThb CXEMATUYHO MPUHLUI KAaJTOPUMETPHUUECKOIO OINpeaeTeHUs
TEIUIOBBIX 3()(EKTOB MPOIECCOB.




6. T2. ['7maBHBIM HMCTOYHUKOM ODHEPrHUHM i OOJBIIMHCTBA >KMBOTHBIX OPraHU3MOB
ABIIAIOTCS JKUpPbl W YIJeBOAbl. B opranmsme »TH BelIeCTBa «CTOpaloT» - OKHUCISAIOTCA
KHCJIOPO/IOM, TOCTYHAIOIIMM M3 BO3JyXa B JIETKHE, U MEPEHOCATCS T'€MOTJIOOMHOM KPOBH.
TennoTrBopHasi CrOCOOHOCTh (KaJIOPUMHOCTH) IHIIM OIICHUBASTCSA TEIIOBBIM 3(dekTom eé
cropanus (k/[»/KMoJb nin Kkain/kMouib). CpaBHUTE KAIOPUHHOCTH YTIIEBOJIOB U KUPOB.
CsH1206 + 602 = 6CO2 + 6H20; AH°(CsH1206) = —2820 k/I:x/M0J1B;
2Cs7H1006 + 16302 = 114CO2 + 110H20.

AH°tpucreapara riunepuna = —75520 x/[/Monb.

7. T3. Jna onpenencHUs CKOPOCTH WHBEPCHUH TPOCTHUKOBOTO caxapa B MPUCYTCTBHHU
COJISTHOM KUCIIOTBI OBbUTH MOJIYyYEHBI CIEAYIOUINE TaHHBIE:

Bpewms, t, ¢ HaOmromaemslii yroa BpaiieHus, a, rpaj

0 11,20

1035 10,35
3113 8,87
4857 7,64
9231 5,19
12834 3,61
32640 -1,10
76969 3,26
0 -3,37

OrnpenenuTth MOPSI0K PeaKIIMU U KOHCTAHTY CKOPOCTH.

7. T3. Onpenenuth YHEPTUIO AKTHBAIMN PEAKIUH TPahUIECKUM METOI0M
2AQ + (NH4)2S208— Ag2SO4 + (NH4)2S04,
€CJIM U3BECTHBI KOHCTAHThI CKOPOCTH U TEMIIEpAaTypa PeaKkuu:
t°C 20 40 60
K*10* 054 066  1.77

8. T3. OOBsACHUTH MOHATHE U MPUBECTU YpPaBHEHHE KOHCTAHThl XUMUYECKOTO PABHOBECHS,
UCXOJISl U3 YCIIOBUS PaBEHCTBA MPSAMOI 1 00paTHOW CKOPOCTEN XUMUYECKOU peakluu

Paccuutarh, Kak H3MEHHUTCS CKOPOCTh MNPSMBIX M OOpaTHBIX peakUuil B pPaBHOBECHBIX

cucremax: 1) Hz + J2 <> 2HJ; 2) 2NO + 02 <> 2NO2 npu yBenrueHuu AaBjieHus B 2 pasa.

9. T4. OOBICHUTH CYIHOCTh  (DOTOKOJOPUMETPHUUECKOTO  METOJA  ONpeAeNCHHS
KOHIICHTpAIlMU BEIIECTB B pacTBOpax. B kauecTBe 0CHOBHI B3sTh 3aK0H byrepa-Jlambepra-bepa.

10. T6. KnerouHslit COK, MOTy4yeHHBIN U3 KOPHEW caXxapHOU CBEKIIBI, UMEET KOHIIEHTPAIIUIO
caxapa 17% (BecoBbIX). Beuucnuth ero temmneparypy 3aMep3aHusi U OCMOTHYECKOE JaBJICHNE
ans 27°C. TInotHOCTH pacTBopa paBHa 1,1 kr/m®

11. T6. Ilpu pactBopenuu 2,76 r tpexatomHoro cnupTta B 200 T BOABI TeMIepaTypa
3aMmep3aHus nonusmiack Ha 0,279 rpanyca. OnpenenauTs MOIEKYISPHYIO Maccy 3TOTO CIIUPTA U
3amucaTh €ro XUMUYECKyIo (hopmyiy.

12. T6. IlosicHuTh siBIEHHs ocMoca M oOpaTHoro ocmoca. OmpenenauTb OCMOTHYECKOE
JlaBJIeHWe BOJHOTO pacTBopa ritoko3bl mpu 25°C, ecnmu B 3 1 pactBopa coaepxkutcs S0r
TJIFOKO3BI.

13. T6. PactBop TpexaromHOTro criupTa, conepxkamuii 1,38 r ciimpra B 100 r BozpI, 3amMep3aet
npu temneparype —0,279 °C. Onpenenurs, 4To 3a CHUPT PACTBOPEH B BOAE.

14. T6. IIaTUOPOIICHTHBIA BOIHBIN PAacTBOP METHOTO KYyIOpOCa HCIOJNB3YIOT B KadecTBE
¢ynrunuaa. Paccunrare TeMieparypy 3aMep3aHus 3TOr0 pacTBopa.

15. T6. Ha oCHOBaHMHM TEOpPHH pPACTBOPOB OOBSCHUTH MEXAaHU3M DIIEKTPOIUTHICCKOM
JIMCCOIIMALIMYU CUIIBHBIX U CIa0BIX 3JIEKTPOJIUTOB.

16. T6. O6bsicants noHsiTHE pH 1 pOH BOIHBIX PacTBOPOB.

17.T6. pH pactBopa paBen 7,21. HaifTu KOHIEHTpaLUu BOJOPOJIHBIX, THAPOKCHIBHBIX
noHoB u pOH.



30.

33.

18. T6. PaccunTarh KOHILIEHTpAIMIO MOHOB BOAOPOAA B pacTBopax, ecinu ux pH paBHBI: a)
9,3;0) 2,7. Yka3aTh peakiuio Cpeibl.

19. T6. [Touemy npu noOaBICHUH KUCIOT WK menodeid pH OydepHoil cucTeMbl H3MEHSETCs
He3HaunTenbHO? Hamucats Mexanusm OydepHoro neicTBusi Oy(hepHbIX CMECEH.

20. T6. OOBSICHUTD OHATHS aKTUBHASI(CBOOOHAST) KUCIIOTHOCTh M CBSI3aHHASI KUCJIOTHOCTbD.
Kak MOXHO uX OnpenenuTh B pacTBOpE.

21.T7. OObwsicaute wmeron pH-merpunm (Ha OCHOBE TaJbBAaHMYECKOT'O DJIEMEHTA,
COCTaBJICHHOTO U3 XJIOPCEPEOPSHOTO U CTEKIITHHOTO 3JIEKTPOIOB).

22.T7. OObsCHUTH sIBIEHHE HMOHOOOMEHHOW ancopOuumu. IlpuBecTn  mpUMEpPHI

MCIOJIb30BaHUs ATOTO SIBJICHUS B MPOU3BOICTBEHHBIX MPOIECcCaXx.

23.T7. Paccunrarh, ckonbko rpamMm katuonuta KY —1 B H+ - dopme ciemyer B3sITh is
BBIeIeHNs KatnoHoB Ca*? u3 1 mutpa 0,1 u3 pactBopa CaCly, ecim o6MeHHas emkocTth 110 0,1 H
pactBopy CaCl; paBHa 4,5 Mr-3kB/r. COCTaBUTh CXeMY HOHHOTO OOMEHa.

24. T7. Yepe3 koaoHKY katnoHuTa B H+ - dopme mpomyctunu pactBop cynbdara MeIu.
[Tomyuennsiii pactBop (Vd =100 cm3) orrurpoBamu O,IM pacTBOpOM €IKOTO HATpPHS,
M3pacxo0BaB NPH 3TOM Ha TuTpoBamme 6,5 cm® NaOH. PaccumraTh copmepkaHue MeIu B
HCXOJIHOM PAaCTBOPE, COCTAaBUTh CTEXHOMETPHUECKOE YPAaBHEHHUE TPOIIECCa COPOIIHH.

25. T7. Kak onpeaenuTh OOMEHHYIO KUCIIOTHOCTH ITOYBBI.

26. T7. OOBSCHUTH MOHSATUE IOBEPXHOCTHO-aKTUBHBIX BEIICCTB, IPUBECTH MPHUMEPHI.

27.T7. Onucarb 3aKOHOMEPHOCTH HOHHOTO 0OMeHa. YKa3aTh, B KaKOMH MOCIIeI0BATEIbHOCTH
Oyzer mpoucCXOAWTh MOHHBIN OOMeH Ha KatmoHuTe B H+- (opme cienyronmx 37IeKTpOMTOB:
CaClz; KNO3; Na3zPOg; FeCls.

28.T7. CocraBuTh CTCXHOMETPHUYECKHE  ypaBHGHHUS HWOHOOOMEHHOro  Ipolecca
obecconuBanus Bojbl. OOBSCHUTH CYIIHOCTH 3TOTO IpoIlecca.

29.T7. Paccumrarh KOJMYECTBO MOJIOYHOW  KHCJIOTHI, ajacopOupoBanHoe  100r
AKTUBUPOBAHHOTO YTIJIS, €CIM PAaBHOBECHAas KOHIEHTpAIMs MOJIOYHOM KHCIOTHI B PacTBOpeE
paBHa 7,5 MOJIb/J, a KOHCTaHTHl ypaBHeHHs DpeiHIINXa, ONpENeICHHBIC OIBITHBIC ITYTEM,
paBubl K=3,8u 1/m=0,17.

T7. Ilpu ancopO1ry MOJIOYHON KUCIIOTHI HA TTOYBE OBLIN MOJYUYEHBI CJIEIYIONINE PE3YIbTATHI:
PaBHoBecHas koHnentpanus, mons/n  0,02; 0,04; 0,08

AnicopOnust, MOJIb/KT 0,05; 0,10; 0,14.

Onpenenuth 3HaU€HUE KOHCTAHT B ypaBHeHUU DpelHanmxa.

31.T8. K kakomy siexTpony mpu 3jiekTpodope3e OyayT HepeMemaThCsi YaCTHUIIBI 30711
uoauaa cepedpa, MoIydeHHOro B MpucyTcTBUM M30bITka AgNO3? CocTaBUTh CXeMy CTPOEHHUs
MUIIEIUTBI.

32.T8. K kakoMy sieKkTpoly IpH 3iekTpodopese OyayT nepememaTbcs YacTUIbl 3071
cyab(puaa MbBIIIbSIKA, CTAOMWIN3HMPOBAHHOTO CEPOBOJOPOJHON KHUCIOTOM? 3amucaTh CXeMy
CTPOEHUSI MUIIEIUIBI 3TOTO 307151.

T8. [Toporu Koaryisuuu sl HCCIEIYEMOTO 30JIs1 PABHBI:
v(NaNO3) = 300 mmons/am3,y(Na2S04)= 295 mmons/nm3,y(MgCl2)=25 MMonb/nmM3,
v(AICI3) = 0,05 mmoib /qm3. Onpenenutsd 3aps MULIEIUT 30715.

34.T8. I'mapozons xaopuaa cepedpa noiaydeH B uzobiTke AgNO3.Kakoil u3 21eKTpOIUTOB -
KCl, K2S04, CaClz-Oymet nMeTh HAMMEHBIIH# Topor Koaryisaiuu? OTBeT 000CHYHTE.

35. T8. OOBACHUTH U MOKA3aTh CXEMAaTUYHO MPOLIECC TUTICOBAHUS TTOYB.

36. T8. OOBSICHUTD M TIOKa3aTh CXEMAaTHYHO MEXaHU3M OOpPa30BaHUS SMYJICHHA PAaCTBOPOB
JUTSL ONIPBICKUBAHUS PACTCHUH.

37.T8. O0bsicHUTH 00pa30BaHNE WIMCTHIX OCAIKOB B BOJJOEMaX, IIPUBECTH MTPUMEDPHI.

3amuTa 1a60paTopHbIX padoT. Ota popMa 0OyUeHHS MPUMEHSIETCS Ha JTaOOPATOPHBIX
3aHATHSIX IO TeMaM JabopaTopHBIX paboT. BkirouaeT ompoc mo oT4eTy O MpojAeTaHHOU
nabopaTopHOU pabdoTe.



Bompocsr Mo caMonoAroToBKe IS 3aUThI Ja00paTOPHBIX paboT:

1. IIpenmeT XUMUYECKON KHHETHUKH.

2. [IpuBeaute onpezesieHne MOHATUS CKOPOCTH XUMUYECKON PEAKITUH.

3. IlpuBeaure GopMyIHPOBKY M MaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHA JIEHCTBUS Macc.

4. JlafiTe onpeneneHue U yKaKUTe GU3HICCKUN CMBICT yIEIbHON CKOPOCTH PEAKIIUH.

5.Yt1o Takoe MOJIEKYIISIPHOCTb peakLun?

6.1IpuBenuTe NpuUMeEphl peaKIIUii:

a) MOHOMOJIEKYJISIPHBIX,

0) OMMOJICKYJISIPHBIX,

B) TPUMOJIEKYJISIPHBIX.

7. JlaiiTe onpenesieHre NOpsiAKa peaKkIuu.

8. 3anuunTe KUHETUYECKUE YPaBHEHUS PEAKLIUM:

a) MepBoOro MopsJIKa,

0) BTOpOro nopsijika (HayajabHble KOHLEHTPAIMH PEareHTOB PaBHBbI),

B) BTOPOTO MOpsiiKa (Ha4albHbIe KOHIIEHTPALIUU PEareHTOB HE PaBHBI),

9. HaiiTe onpeneneHue Noaynepuoia peakiuu.

10. 3anummure pacueTHble GOPMYIIBI MOTYIEPUOAA PEAKIIUU:

a) epBOro MopsJIKa,

0) BTOpPOro mopsiaka.

11. OxapakTepu3yiTe METO/Ibl ONPEEIICHUS OPSAIKA PEAKIIHI:

a) MO/ICTAHOBKU B KUHETUYECKOE YPaBHEHUE PEaKIIHH,

0) n30bITKa,

B) TIOJyTIepHO/Ia,

T) TpadUUecKuii.

12. TlpuBenute GHOPMYIHPOBKMA 3aKOHOB M 3alHIIWTE YpPAaBHEHUsS, OMKCHIBAIOIIUE
BJIMSTHUE TEMIIEpPATypbl HA CKOPOCTh PEAKIIUU:

a) mpaBwiio Baut-I'odda,

0) ypaBHeHUE AppeHnyca.

13. Yro Takoe TemnepaTypHbIi KOAPPUIUEHT?

14. YTo MOHMMAIOT MO/ SHEPrUeil aKTUBALUH?

15. OnummuTe crnocoObl onpeeNeHus: YHEPTHUH AKTHUBAIIHH:

a) MaTeMaTHYECKUH,

0) rpaduueckuii.

16. YTto Takoe aKTUBUPOBAHHBIN KOMITJIEKC?

17. IlpuBenute ypaBHeHHE bosbliMaHa, OMKUCHIBAIOIIEE KOJTUYECTBO AKTUBHBIX MOJIEKYJI.

18. UTto Ha3bIBaeTCs KaTalin3oM?

19. OxapakTepu3yiiTe BUIbI KaTalnu3a U NPUBEIUTE MPUMEPHI

a) TMOJIOKUTEITBbHBIN,

0) OTpUIIATENbHBIH,

B) aBTOKaTaJu3,

I') TOMOTE€HHBIH,

1) TeTepOTeHHBIH,

e) pepMeHTaTHBHBIN.

20. Kakne BemiecTsa Ha3pIBatOT

a) uaruouropamu, 6) mpomoropamu?

21. Kak u3MeHseTCsl CKOPOCTh PEaKIMU C YBEIMYEHUEM KOHIIEHTpAllMHU KaTajau3aTopa B
TOMOT€HHOM KaTaynse?

22. Bausier 11 KOHUEHTpALMs KaTajlu3aTopa Ha CKOPOCTh PEAKIUU MPU T'e€TEePOreHHOM
Karajause ?

23. KakoB MexaHM3M rOMOT'€HHOI'O KaTajau3a?

24. Onuiure CTaguy reTeporeHHOro Karainsa.



25. KakoBbl 0COOCHHOCTH T'€TEepPOr€HHOr0 Katannsa?

26. OnumuTe CTPOCHUE OMOJIOTHIECKUX KaTaanu3aTopoB-PepMEHTOB.

27. Kakue akTopbl BHEIIHEH Cpe/Ibl BIUSIOT Ha aKTUBHOCTH (pepMEeHTOB?

28. IlpuBeaute ypaBHEHHME, ONHUCHIBAIONIEE KHHETUKY (EPMEHTATUBHOIO KaTalu3a
(ypaBHeHue Muxasnuca-MeHTeH).

29. Kak rpaguyecku  HM300pakaeTcs  3aBHCHUMOCTh  HAYaJIbHOW  CKOPOCTH
(hepMEHTATUBHOTO KaTaJin3a OT KOHIICHTpamuu cyocrpara?

30. Kakue peakinuu Ha3bIBaroTCss 0OpatuMbiMu? [IpuBeanuTe mpumepsl.

31. IlpuBenuTe MaTeMaTU4ECKOE BbIPaKEHNUE KOHCTAHThl XMMUUECKOI'O PABHOBECHSI.

32. Chopmymupyiite npuniun Jle-Illatense.

33. IlpuBeauTe MaTeMaTU4YECKOE BBIPAXKEHHME CBS3U MEKIY KOHCTAHTON paBHOBECHUS B
CTaHJApPTHBIX YCJIOBUAX U CTAaHIAPTHBIM U300apHO-U30TEPMUUECKUM MTOTEHIIMAIOM.

TecThl.
Bri6opouHoe coiep>kaHne TECTOBBIX MAaTEPHUAJIOB 110 TeME «ATPEraTHOE COCTOSIHUE BEIICCTBAY

1. 3a0anue

OTMmeThTE MPaBUIIbHBIN OTBET

HaubGonbiiee paccTosiHue MEXIY MOJIEKYJIaMU HaOIIOJAeTCs B:
[J razax
[ TBepaoM BemiecTBe
L] »KuakocTsx

2. 3aoanue

OTMeThTE MPaBUILHBINA OTBET

Cuutbl IPUTSDKEHHS. MEXK]TYy MOJIEKYJIaMH HarOOJIbIIIHE B!
[ rasax
] sKUOKOCTAX
M tBepmom BemiecTBe

3. 3aoanue

OTMmeThTE IPaBUIIbHBIN OTBET

Jl1s Kakoro arperaTHOro COCTOSIHUSI XapaKTepHa KpucTandeckas 1 amopdHas Gopmsl:
L] razoB
L] sxuakocreit
M tBepmoro BemecTBa

4. 3a0anue 4

OTMeTbTe NPaBUIIbHBIN OTBET

KapOoHat xanbIius MOKET HaXOIUThCS:
[] B Tpex arperaTHbIX COCTOSTHHSIX
[] B IBYX arperaTHbIX COCTOSHUSX
[V B OIHOM arperaTHOM COCTOSIHUH

5. 3aoanue 5
OTMeThTe MPaBUIIBHBINA OTBET
[TapooOpazoBaHme - 3TO IEPEXO/ U3:
M KMIKOCTH B ras
[ rasa B KUIKOCTH
[] KpHCTAIIIOB B KHIKOCTh

6. 3aoanue 6

OTMeThTe MPaBUILHBINA OTBET
[TaBaeHUEM HA3BIBACTCS MIEPEXO] CUCTEMBI U3:
[l »KUOKOCTH B ras



O
|

TBCPAOI'O B X KUJKOC
KpHUCTaJIJIOB B J)KUJAKOCTDH

7. 3aoanue 7

OTMeThTE NMPaBUIIBHBINA OTBET
CyOnumarus — 3T0 Iepexo u3:

O]
|
O]

TBEPAOTO B )KUIKOE
TBEPJIOTO B Ira3000pa3zHoe
ra3000pa3HoOro B KHIKOE

8. 3aoanue 8

OTMeThTE NMPaBUIIBHBINA OTBET
CKIKEHHE - 3TO MEePEXO/I;

M
O
O]

rasa B ’ KMJKOCTb
rasa B TBCPAOC COCTOAHUC
KHNIKOCTH B ras.

9. 3aoanue 9

OTMeThTe MPaBUILHBIA OTBET
JecyOiumarnus - 3T0 mpoIece nepexoa:

M
0
0

ra3a B TBEPpA0OC COCTOSHUC
ra3a B X KXUJKOCTb
KHUIAKOCTH B ras.

10. 3a0anue 10

OTMeThTe MPaBUILHBIA OTBET
OTBeplieBaHuUE - 3TO MPOILIECC Mepexoia:

M
0
0

TBEPAOTI'O B JKUAKOC
KHUIKOCTHU B ra3s
KHUIAKOCTH B TBEPAOC COCTOSAHUC

Tembl pedepaToB o Kypcy:
1.Tepmonnnamuka BeeneHHOM.

2.

NN DB W

8.

Hlkana pagyru. OnTuyeckue siBJIeHUs B aTMOc(epe

. buonornueckue karanuzatopsl. [IpumMenenne B OMOTEXHOIOTUH.
. bruokaranusaTops! 11 XUMHUH U JJIs AKUBOTO

. BydepHocTs ouB u e€ 3HaueHuE

. KonnmoniHo-xumMun4eckue cBONCTBA MPOTOIIA3MBl.

. [louBeHHbIe KOTOUABL. FIX 0COOEHHOCTH U CBOMCTBA

PacTtBopb! 6enkoB - xuBble koyutouanbie cucteMbl. UDT u e€ onpenenenue

9.BricokoMoeKkysipable coenHeHUs1. OCOOCHHOCTH CTPOSHHUS U CBOWCTBA

10
11
12
13
14

15.
16.
17.
18.
19.
20.
21.

. BeicokoMouekymsipHble coeiMHeHus. [IpuMeHeHne B CelIbCKOM XO35IICTBE.
.A3p03011 B OBITY U TEXHHKE.

.Tsxerple MeTaslIbl, aHTarOHU3M C MaKpO- ¥ MUKPOAJIEMEHTaMHU.

. Bmusinue temnepatypsl Ha CKOPOCTb OMOJIOTHYECKHUX MTPOLIECCOB.
.TepMoarHaMMKa 5KMBOTO: B3I HALLIETO COBPEMEHHMKA.

Bropoe Hauana TepMogMHAMUKN U OMOJIOTMYECKHE CUCTEMBI.

biyxnanue 1o TepMoiMHaMUKE UM OTKY/1a XKUBOM OPraHU3M 4epIaceT SHEPTUIO?
HonHoe paBHOBECHE B OMOJIOTHYECKUX CUCTEMAX .

MunepanpHO€e nuTaHue pacTeHui. CUHEPIU3M, aHTarOHU3M U aJIMTUBHOCTh HOHOB.
Wons1 Ca?" u momynmpoHuTiaeMble MEMOPaHEL.

@DOTOXMMHUYECKHE CMOTH, MX BIMSHUE HA IPOILIECCH B aTMOChepe.

[Ipupoansie reo- u GUOPACTBOPHI 1 MOPO30YCTONYUBOCTD KHUBOTO.



22. Ponib KOHIIEHTPAIIUU BOJOPOIHBIX HOHOB B OMOJIOTHYECKHX MPOIECcCax.

23. BydepHblie cCTEMBI B TIOUBAaX U UX 3HAYCHHE.

24. OKUCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH U MOTEHIUAJIbI B IOYBAX.

25. ®u3HOoNorHYecKoe 1eHCTBUE HOHOB, HOHHBIM aHTarOHU3M.

26. Iuddy3noHHbII 1 MEMOpaHHBIH MOTEHINAIBI, X OMOJIOTHYECKOE 3HAaYCHHUE.

27. NoHOCENEeKTUBHBIE JEKTPOAbl U UX IPUMEHEHHUE I UCCIIeI0BaHUsl OMOIOTHYECKIX
00BEKTOB.

28. BMC, 0co0€HHOCTH UX CTPOCHHS U CBOKMCTBA.

29. N3osnekTpudeckoe GOKyCUPOBAHHUE OCIIKOB.

30. IlokoBble OenKku, uX cocTaB U GYHKIIUU B OMOJIIOTUYECKUX CUCTEMAaX.

TeMBI JOKJIA0B:

1.ATmocdepa 3emin Kak KOJUTOMTHO-AUCIIEPCHAs CUCTEMA.

2. [Ipupoansle reiu, ux 0Opa3oBaHue, CTPOCHHUE U CBOMCTBA.

3. OnTuyeckure CBOMCTBA MPUPOIHBIX KOJJIOUIHBIX CUCTEM.

4. Oprannyeckrue 1 MUHEpaIbHbIE IOYBEHHBIE KOJUIOUbI, UX 3HAYEHHUE B TIOUBE.

5. [Iponeccrt HaOyxanust ©u BMC u ux 3Ha4eHuHe.

6.CBoOO/IHAsA U CBSI3aHHAS BOJA B KOJUIOMAAX. Y CTOMYMBOCTH OMOJIOTUYECKUX CUCTEM.

7. AncopOuus ¥ OMOJIOTHYECKUE MTPOIECCHI.

8. Xpomatorpadus, BUJIbI ¥ 0071aCTh IPUMCHEHHUS.

9. KonaykromeTpruyeckoe TUTPOBAaHUE, 00JIaCTh IPUMEHEHUS.

10. Dnexkrpoxumuyeckue siBineHus. Kopposus MeTamioB U METO Il OOPHOBI C HEH.

11.IMonsporpaduuecknii aHaM3, CYIIHOCTh U 00JIaCTh MPUMEHEHHUS.

12. buonoruueckoe 3HaueHHe OyPEepHBIX CUCTEM.

13. Cunepesuc oOpaTuMblii ¥ HeoOpaTHMBIA. Ero mposiBieHHE B TEXHOJIOTHYCCKHX
CHUCTEMax.

14. Ilpumenenue afcopOIUu ISl OYUCTKH CMECEH.

15. Uuaukatopel ¥ ©X IPUMEHEHHUE.

16. AkTuBHas 1 00111ast KUCIIOTHOCTh PACTBOPOB, UX 3HAUCHHE.

17. ®epmeHTHI Kak KaTalu3aTopsbl.

18. IlpuMeHeHue METOAOB HU3MEpPEHUs DJIEKTPUUYECKOM  MPOBOJAMMOCTH B
TEXHOJIOTMYECKHX IPOLECCAX U B arpOHOMHH.

19. MeTopl KpUOCKOTTUHU U 30YIUTMOCKOIIUU JIJIsl U3YUYE€HHS CBOMCTB pacTBOPOB.

20. TIpupoiHbIE PaCTBOPBI, UX XapaKTEPUCTUKU U CLIOCOOBI U3YyUEHHUSL.

Bonpocs! n 3axanus 1Jisi IPOBEAEHUA NPOMEKYTOYHOI0 KOHTPOJIS (3a4eTa)

Komnerennusi OIIK-4. CnocobeH 000CHOBBIBATh W PEaM30BbIBaTh B  MPO(ECCHOHATBHOM
JESITEIbHOCTH COBPEMEHHBIE TEXHOJIOTMH C HCIIOJIb30BAaHMEM HPUOOPHO-WHCTPYMEHTANBHOW 0a3bl U
UCIIOJIb30BAaTh OCHOBHBIE €CTECTBEHHBIC, OMOJOrMYecKHe M NPO(QECCHOHAIBHBIE IOHATHS, a TaKKe
METO/IBI TIPU peleHHH 00Ienpo(ecCHOHATBHBIX 33134

Bonpocsl k 3auery:

1.0nummTe OCHOBHBIE METOABl MOJYYEHHUS KOJJIOMJIHBIX pacTBopoB. YTo Takoe
nentuzanusa? Kakue BemiecTBa SBIAIOTCA IENTU3aTOpPaMU MOYBEHHBIX cucTeM? CocTaBbTe
CXEeMY CTPOEHMSI MULIEIUIBI 11l MUHEPAIbHON YacTH MOYBbI Ha IPUMEPE TUIPOOKHUCH JKeJe3a.

2.Kpuockonus. Bo3mokHOCTH NpUMEHEHHs [UId H3Y4YEHMs] CBOHCTB DPACTBOPOB HE
3JIEKTPOUTOB ¥ 3NEKTpoiuToB. Ompenenute ocMoThdeckoe naBinenne mpu 25°C mms 0,1H
pactBopoB KCl u C¢ H1206, ecniu crenens nuccormanuu KCI pasna 0,95.

3.Paccuuraiite 3nauenne JD/IC, ecnu BHyTpH KieTku MmiekonuTaromero pH = 7,0, a B
OKpyxaroei xunkoctu pH = 7.4.



4.AncopOmusi Ha rpaHUIle pa3ziena TBEpPAOE TEIO0 — KUIKOCTh. SIBIEHHME CMaYMBaHUS.
KpaeBoii yron u teriora cMaunBanusi. ONUIINTE METOABI ONPEAETICHUS TeIIOTHl CMauyuBaHUs.
['mapoduneHbie ¥ THAPOGOOHBIE TOBEPXHOCTH.

5.3akon ceronornonieHus: (byrepa-Jlambepra-bepa). Ilpumenenne hoTomMeTpruecKuX
METOIOB aHajlM3a B arpOHOMHH JUISI HMJICHTU(UKALMU BEIIECTB M HMX KOJIMYECTBEHHOTO
oTpeieNIeHusI.

6./luciepralluOHHbIE  METOJbl IOJYYEHUS KOJUIOMOHBIX cucteM. Yem MOXHO
MenTU3upoBath cBexkeocaxaeHHbI Fe(OH)s . [Tokaxkure cxemy CTpOCHHS MOJYYCHHOU B 3TOM
CJIy4ae YaCTHILIBI.

7.3amuTa KOJUIOMAHBIX CHCTEM OT KOAaryJjslud, €€ KOJMYECTBEHHOE BBIpaXKCHHE.
MexaHu3M U 3Ha4€HUE KOJIJIOUTHON 3alllUThl B IPUPOIHBIX SBJICHUSAX.

8.Onexkrpoaubie noteHuuanbl u IJC ranpBaHMYecKUX dJieMEHTOB. HopmanbHbIN
(crangapTHbI) nDOTeHUMaAN. BomopoAHblli 3JIEKTpOX M €ro AJIEKTPOAHBIA  MOTEHLMAI.
Brraucnute noTeHuan BoIOPOAHOIO AJIEKTPOia, MOTPYKEHHOT0 B pacTBop ¢ pH = 2.

9.Yepe3 KONOHKY KaTHOHHTAa B H+- ¢dopme mpomyctunu pactBop CuSOs. CocraBbTe
CTEXHOMETPUYECKOE YypaBHEHHE IIpolecca COpOIMM U cXeMy OO0pa30BaBILErocs ABOWHOTO
AIIEKTPUYECKOTO CIIOSL.

10.ITepBsiit 3akon TepmoauHaMuku. [Ipoueccel mpu P,V= const. Dutanenus. TemnnoBoit
apdext peakmuu. 3akoH [.M.I'ecca. BprumcnuTe TEIUIOTY THAPOIU3a MAJbTO3Bl IPU
MOCTOSSHHOM JIaBJICHUU, €CIIM H3BECTHBI TEIUIOTHI CrOpaHus MajbTO3bl M TOKO3bl: HO
crop.(ManbTo3bl) = -5610 k/[x/Monb; HO crop.(rmroko3sr) = -2801 k/[x/mMomb.

11.ounbiii oomen. [IpaBuna noHooOMeHHOH aacopOuuu. YpaBHeHue Hwukomabckoro.
AZNCOpOIIMOHHBIE TPOIIECCHI B IMOYBAaX M pACTEHUsX. PacrmonokuTe NepedrciIeHHBIE HIKE
KAaTHOHEBI TI0 BO3PACTAHHIO UX aJCOPOIIMOHHON aKTHBHOCTH Ha KHCIBIX moysax (Ca" Zn?* | Fe
% Na+,Mg?", K+, Mn* ,Mn*  NHs").

12.Kak onpenenuts 3Hauenre PH u 6ydepHol eMKOCTH MOYBEHHBIX CUCTEM.?

13.®@oroxumMuyeckue mnporuecchl U (PakTopbl, HA HUX BIUSIOUIME. 3aKOHBI (POTOXUMHUHU.
3akoH (POTOXUMUYECKON HIKBUBAIEHTHOCTH DUHIITEHHA.

14.OnexkTpuueckue CBOMCTBA KoJUTOUIHBIX cucTeM. [lokaxkure Ha mpumepe 3051 CaCOs3
crabmnsupoanHoro K>COs  o6pa3zoBaHHe TEPMOAMHAMHYECKOTO M JIEKTPOKUHETUYECKOTO
NOTEHIIMaNa, OT KakuX (PaKTOpPOB OH 3aBUCUT U KaK OINpPENEISAETCS.

15./laiiTe TOHATHE MOJEKYISIPHOCTH M TMOpSAKAa pPEaKUWH, ONMIIUTE METOAbl HX
OTIpeIeNICHUsI.

16.IToHsAITHE O CKOpPOCTH IBUKEHUS MOHOB. 3aKOH HE3aBUCHUMOCTH JBUKCHHS HMOHOB
Konbpaymia, 3akoH pasz0aBneHuss OcTBaibaa. OJEKTPOPOPETHUECKUM M pelaKCcalliOHHBIN
3¢ (HeKTh TOPMOKEHUS HOHOB.

17.MoseKkyJIsIpHO-KUHETHYECKHUE, ONTUYECKUE U DJIEKTPUUYECKHE CBOMCTBA KOJUIOMIHBIX
CUCTEM. 3aKOHBI U YPABHEHUS UX XAPAKTEPU3YIOIIHE.

18.bydepubie pacTBOpbl. MexaHU3M UX AEHCTBUS NMPU 100ABIEHUN KUCIOT U IEI0YEH.

19.CuHTe3 OpraHMYecKoro BellecTBa pacTeHUSIMH MO BO3JeHCTBHEM XJ0poduiia, Kak
ceHcuOmnm3aropa. 3HaueHUE (POTOCHMHTE3a U BIUSHUE €r0 Ha KU3HENEATEIHHOCTh PacTCHHI.
OOmbsicHUTE, YeM ONpeiessieTcs 3eJeHbli 1BeT JucTheB? Kakoe MOHOXpoMaTHiyeckoe U3IydeHue
Han0oJiee MHTEHCUBHO BBI3BIBACT (POTOCHUHTE3?

20.PacTBopbl BBICOKOMOJIEKYIISIpHBIX coequHeHuit (BMC), ocoGeHHOCTh MX CTpOEHUs,
TEpMOJMHAMHUYECKAss W KHHETHYeCKas yCTOWYMBOCTH pacTtBopoB BMC wu ee HapyuieHwus.
N303nekTprudeckas Touka OenKoB.

21.9KcniepuMeHTaIbHOE OMPEACIICHUS OCMOTHYECKOTO JTaBICHUS

22.Yrto Takoe moisynepuon peakuuu? Hanummre ero BelpakeHHE Uil peakuuud 1 u 2
MOpPSAIKOB, 4YeM OHM oOTiIudarorca. Paccuutaiite ocratouHoe KonuuecTBo (B %)
docdopooprannueckoro necturuaa («Judbpom») uepez30 mHell, ecnu mepuona mMmosypacmana
paBeH 62 Hs.



23.Ilpupoanbie OydepHbIe CUCTEMBI TI0YB U pacTeHuil, ux poib. Yto Takoe OydepHOCTh
MOYB, YeM OHa 00yCJIOBJIeHA (TIOKAXUTE HA TMIPUMEPE YTOIBHOW KUCIOTHI MEXaHU3M Oy(depHOTo
JICUCTBUSA).

24 XapaKTepuCTUKU MpOIecca CMAayUBaHUS, €r0 SKCIEPUMEHTAIBHOE OIpe/elIeHUe U
MaTEMaTUYECKOE BbIpaKEHUE

25.Knaccudukamnuss XMMUYECKUX Peakuid (M0 MOJICKYJIIPHOCTH U MOpsaaky). CKOpocTh
TOMOT€HHBIX XUMHUECKUX PEAKLUN, UX KHHETUYECKUE YPAaBHEHUSI.

26.BpryuciuTe KOHCTaHTY CKOpOCTH peakiuu | mnopsaka, ecad 3a 4,9 MuH.
KOHLEeHTpalusl ymeHbiuaercst Ha 30%.

27.PacTBOpbl BBHICOKOMOJIEKYJIAPHBIX coearuHeHui. CTpoeHue MakpomoJiekyi. BiusiHue
pH cpeaslt Ha cBoicTBa pacTBOpoB OenkoB. M3oanekTpuueckas Touka OenkoB. Buabl
KHCJIOTHOCTH [10YB, METO/IbI U YCIIOBUS UX OINpeAeTICHUsI.

28.0nTHyYeckrue CBOMCTBA  KOJUIOMIHBIX CHCTEM. SIBJIGHHE  CBETOpPACCEHBAHMSL.
Omnanecuenuus u 3pdext Dapanes-Tunaansi. YKaKuTe 3aKOH U OMUILIUTE METOJ UCCIIEI0BAHUS
KOJUIOMJIHBIX CUCTEM I10 CBETOPACCEBAHHUIO.

29.Paz0aBneHHbIE PAcTBOPBI HEINEKTPOJIUTOB, MX CBOMCTBa. 3akoHbl Payms u Bant-
l'odda. PaccunraTh ocMOTHUECKOE MaBICHHE BOJHOTO pacTtBopa HednekTposmta npu 200C,
Temmeparypa 3amep3anus kotoporo (- 0,186°C).

30.Crekrpodoromerpust u e TpUMEHEHHWE TMPU HCCICJOBAaHUU PACTBOPOB U
OMOJIOTUYECKUX CUCTEM.

31.I1epBbIii 3aKOH TepMOJUHAMUKHU. [IporIecChl MpU MOCTOSSTHHOM 0OBEMe U JIaBJICHUU.
OHranbnus, TerioBoil 3¢dext peakuuu. 3akoH [.M.I'ecca. Belumcnure TEmnoTy ruapoimsa
ManbTO3bl MPU IOCTOSSHHOM JaBJICHWU, €CJIM HM3BECTHBI TEIUIOTHl CrOpaHMsl MajbTO3bl U
rroko3bl: H crop.(ManbeTo3sr) = -5610 kIx/mMoib;

A H crop.(riroko3sr) = -2801 kx/MoIb.

32.Wounnsbiit oomeH. [IpaBuna noHooOMeHHON ancopOuu. AaCOpOIMOHHBIE TPOIECCH B
IIOYBAaX M pacTeHusAx. Pacroyioxure HUKENEpPEeuNCICHHbIE KAaTHOHBI I10 BO3PACTaHUIO MX
aIcopOIMOHHON aKTHBHOCTH Ha KHCIBIX mousax (Ca?h Zn?*, Fe 3* | Na+, Mg ?*, K+, Mn?* |
Mn 4 NH4").

33.0Onummre meronsl onpenaenenus PH u 6ydepHoit eMmkocTu OydepHbIX cucteMm.

34.PaBHOBecHEe U paBHOBECHBIE mpoliecchl B npupoe. [Ipunnun Jle-Illarense. Ykaxure,
KaKk HeoO0XOJMMO M3MEHHMTh OCHOBHBIE HapaMeTphl Mpolecca, 4ToObl MPHU CHHTE3e aMMHUaKa
YBEJIMYUTH €ro BeIX0J. HanuimTe ypaBHEHHE KOHCTaHThl paBHOBECHUS JJIsl ATOTO MpoLecca.

35.Bunel 1 hakTophl YCTOHUMBOCTH KOJTIOUAHBIX cucTeM. Koarymsiuus u cenumeHTanus,
UX XapaKTEPUCTHKHU.

36.Yt0 Takoe MNOBEPXHOCTHOE HaTsLKeHHE? ONUIIMTE METOABl €ro ONpENENICHUs U
peryinupoBaHHusl.

37.Yto Takoe ocMoc u ocMoTHueckoe naBieHue? 3akoH Baut-I'opda. OcMmoTrueckue
SBJICHUS U TIPOIIECCHI B arPOHOMUH.

38. Jaiite xiaccuduKalnuio JUCIEPCHBIX CHUCTEM M0 pa3MepaM YacTULl JUCIIEPCHOM
(a3bl, 10 OTHOIICHUIO TUCIIEPCHOM (a3bl K AUCIIEPCUOHHON cpeie, 0 arperaTHOMY COCTOSIHUIO.
[TpuBenuTe NpUMeEpBHI.

39.0numuTe METo bl ONpeIeTeHHs TeIIOBBIX 3((HEKTOB peakiuu (IKCIIEpUMEHTaTbHBIN
Y PaCcUYETHBIN). YKaKUTE BO3MOKHOCTH UX IPUMEHEHMS.

40.ITonaTne karammsa. ['OMOreHHBI M TeTeporeHHsld Kartann3. OCHOBBI MEXaHHM3Ma
JENCTBUS KaTaJIU3aTOPOB.

41.27€KTpONpPOBOJTHOCTh  PAaCTBOPOB — ylelbHasi W HKBUBAJICHTHas. [loHATHe
MOJBM)KHOCTH MOHOB. 3aKOH HE3aBUCUMOCTH JIBHKeHHs HOHOB Konbpayia. 3akoH pa30aBieHus
OctBanpa.

42 Ilpoueccsl CTPYKTypoOOpa3oBaHHMsl B JAUCIEPCHBIX cHcTeMax M pacTBopax BMC:
KJaccupukanusa 1 Gu3nKo-xumMuieckue cBoiictBa. CocTaBpTe CXeMy Mepexoja reis B 30J1b A
00paTUMBIX KOJJIOUJIOB, T€JIEeH U CTyTHEH.



43.PaBHOBecue U paBHOBECHBIE Ipolecchl B pupoje. [Tpunuun Jle-llatense. Ykaxure,
KaK HEoOXOJMMO HM3MEHHTh OCHOBHBIE IapaMeTphl Ipoliecca, YTOObI MPH CHHTE3e aMMHaKa
YBEJIMYUTH €r0 BbIX0J. HanuiuTe ypaBHEHHE KOHCTaHTbl paBHOBECHS AJIsl 3TOTO IIpoLiecca.

44.Buapl 1 GpakTopsl YCTOMUMBOCTH KOJJIOMIHBIX cHcTeM. Koarymsaius u ceuMeHTanus,
UX XapakTepucTUKu. ONUIINTE SBJICHUS CUHEPIM3Ma, aHTAaroHW3Ma U aJINTUBHOCTH MOHOB IpU
KOAryJISILIHH.

45.CocraBpte cxemy U BbiBeauTe J/]C KOHLEHTpallMOHHON I'aJIbBAaHUYECKON LIEIIH.

46.Yto Takoe sHTponusa? Kak MOXKET MEHATHCS SHTPOINUS H30JIMPOBAHHOMW, 3aKPBITOM,
OTKPBITOW CHUCTEMBI? VYKaXHUTE, YBEJIMUYUTCS WIM YMEHBUIMTCS DSHTPONMSI B CIEAYIOIIHMX
npoiieccax: miasjeHue jpaa; pactsoperue NaCl B Boxe (H20).

47.J1aiiTe MOHATHE TaKUM SIBJICHUSAM, Kak 3JieKTpodopes u snexrpoocmoc? Kak csizana
BEJIMUYKHA - TIOTEHIIMAJIa CO CKOPOCTHIO AIeKTpodopesa U daeKTpoocMmoca?

48.[laliTe MOHATHE O MOPSAKE pPEaKIMU U METOJax €ro ompeneieHus. Paccuuraiite
KOHCTaHTY CKOPOCTH DPEaKIMH THUIPOJIH3a BOJHOTO PAcTBOpPA TPOCTHUKOBOIO caxapa, €Clid B
teuenue 20 munyt npopearupyet 40% caxapa.

49.CteneHb U KOHCTAHTA AJIEKTPOJIUTUYECKON AMCCOIMAIMU CIIA0BIX AJIEKTPOJIUTOB U
METOABI WX ompeneneHus. Yemy paBHa KOHCTaHTA AWCCOLMAIMM OEH30MHON KHCIOTHI, €CITU
crenenb agucconuanuu B 0,011 pactBope 5%?

50.YcnoBus, oOpa3zoBaHusi KoutouaoB. (Cxema KOJUIOMJHOW YacTH (MULENIbI) Ha
npumepe BaSO4 crabunuzupoannoro BaCl2. YkaxuTte cocTaBHbIE YaCTH MOJYyYEHHOTO 307IS.
[TpuBenuTe npuMepsl KOJIOUI0B B IIPUPO/IE.

51.Bpiuucnure KOMWYECTBO TEIJIOTHI, KOTOPOE BBIAENSETCA Mpu oOpasoBaHuu 106 Kr
ammuaka B cyTku, ecnu AH p-umum = -92,0 Ix.

52.MonexynsipHas ¥ HMOHHas ajcopOLMsi U3 PACTBOPOB Ha TBEPIBIX aJCOPOCHTAX,
OCOOEHHOCTH M XapaKTEpUCTHKHU 3THUX MpoleccoB. Paccunraiite afcopOMpoOBaHHOE KOJIMYECTBO
YKCYCHOM KHCIOTBI B Mr-3kB/r, ecnu mpu ancopouun CH3COOH mnouBoit paBHOBecHas
kouneHTpanus (Cp) paBHsiach 33,5 MMOIB/J, KOHCTaHTHl ypaBHeHuss Ppeirinmmxa K u I/n
COOTBETCTBEHHO paBHbI 9,5 u 0,22.

53.bydepHble cUCTEMBI, UX COCTaB W MeXaHU3M Oy(epHOro JAeHCTBUS Ha HpHUMEpe
aneratHoit OydepHoit cucrembl, cocrosimerd uz 10 mm, 0,1Mm CH3COOH u 10 mn 0,1m
CH3COONa.

54.2nekTpoMeTpruUecKrue METO bl TPU UCCIIET0BAaHUH arPOHOMUYECKHX 0OBEKTOB.

55.BaustHue temneparypbl Ha ckopocTh peakiuu. [IpaBuino Bant-T'opda, ypaBHeHue
AppeHunyca, TOHITHE 00 YHEPTUU AKTUBAIIUN CUCTEMBI.

56.11ouBennble komtounbl. IlpuBenure mpUMepsl CTPOEHHS MUHEPAIbHON MOYBEHHOMN
KOJIJIOWJHOM YacTHIBl Ha IpuMepe okcuaa kpemHus. [laiite nmonstue 6a3ouI0B M aleouoOB,
MOKaXUTE HA UX IPUMEpPE MPOIIECC B3aUMHON KOAryJIsSIIIMA KOJUIOU/I0B.

57.0nummMre MeTOJbl OIpEesIeHUs] OCMOTHYECKOro JaBleHMs (pacueTHBIi U C
MOMOIIIBI0 OCMOMETPA).

58.BTopoe Hauano TepMOJMHAMMKH, €r0 MaTemMaThdyeckoe BblpakeHue. llonsTue 00
SHTPONHH, CBOOOJHON IHEPTUH U MAaKCUMaJIbHOU padoTe.

59.Yrto Takoe MOHHBIN 00MeH? OnuiMTe 3aKOHOMEPHOCTH HOHHOTO 00MeHa, OOMEHHYIO
KHUCJIOTHOCTh U TIOTJIOTUTEIbHYIO CHOCOOHOCTh MOYB. KakoBa poib 3THUX HPOIECCOB B
arponomun? CocTaBbTe CXeMy MOHHOro oOMeHa Mexay katuoHutoM KVY-2 B H+- dopme u
xatnonamu Na* u3 pactesopa NaCl.

60./laiiTe xapakTepUCTHKY ONTHYECKHUX METOJIOB NPH HCCIECIOBAHUU OHMOJIOTHYECKUX
CUCTEM U YKa)XKMTE BO3MOXHOCTH X IPUMEHEHUS.

61.0OcHOBHBIE IPUHIMIIBI KaTaau3a. | OMOreHHBIN U FeTEpPOTE€HHBIN KaTalus.

62.MoJneKyJIIpHO-KUHETUUECKNE  CBOMCTBA  KOJUIOMJHBIX  cucteMm. [lonatne o
CEIMMEHTALUH.

63.Kak nmo Bemmumne DJIC rampBaHMYecKOro anemeHTa omnpenenuts pH pactBopa n
KOHCTaHTY JIUCCOLMAIINU CIIa00N KUCIOTHI?



64.3ammTa KOJUIOMAHOM CHUCTEMBI OT KOAryjsluh, €€ KOJNYECTBEHHOE BBIPaKEHUE.
MexaHu3M U 3HaYeHHE KOJUTOUIHON 3alUThl B IPUPOIHBIX SIBJICHUSIX.

65.0nexTpoansle noteHuMansl U OJIC rampBaHMYeckuX 3iieMeHTOB. HopmanbHbII
(crangapTHbI) nNoOTeHUUaN. BomoOpomHbId 3JIEKTpOA W €ro 3JIEKTPOAHBIA MOTEHIUAL.
Brruucnure (€) BOAZOPOAHOTO 3JEKTPOAa, MOrPYKEHHOT0 B pacTBop ¢ pH = 2.

66.Yepes xonoHky katuonuta B H+ - ¢popme mpomyctun pactBop CuSOs. CocraBbTe
CTEeXHOMETPUYECKOE ypaBHEHHE IpPOIecca COPOIHH.

l'[paRTn'{ecmle 3alaHud 1JIsd IIPOBEACHUSA 3a1€eTa
o Vel Q
1. I/ICHOJ'IIBYH IOHATHUEC CPCAHCU TEIINIOEMKOCTH AC = E BBIYHMCJINTh KOJIMYECTBO TCIIJIOTHI,

HeoOxoauMoii i Harpesa 2000 Kr Boawl juis Moiiku oGopymoanus ot 20 C° mo 80 C°
Brerauciuth konmmuecTBo napa ¢ sutanbsnuen 2500 kx/Kr, He00X0IMMOT0 JUIsl 3TOT0 Harpena.
2.0npenenuTh KOJIMYECTBO TEIJIOTHI, YXOJIAIEe C TOMOYHBIMU ra3aMHu KOTEJIbHOM, €CJIM COCTaB
razoB B 00bEMHBIX IMporeHTax ciuenyrommii: 70 % azora, 20 % yrnekucnoro raza, 10 %
BOJsiHOTO napa. TemnepaTtypa TonouHbix razos 380K.

3.13 ypaBuenusi ['u60ca-I'ensmronsiia AH = AG + TAS BBYHCIUTH U3MEHEHHE SHTPONHUU B
MpoLIecCe UCTIAPEHUs BOJBI M OOBSCHUTH, YTO MPOUCXOTUT C MOJIEKYJIAMH, YUUTHIBAsE 00bEMBI |
MOJISI )KUJIKOM U Ta3000pa3HON BOJIBI.

4.Ilponecc hoTocuHTe3a MOKHO mpeacTaBuTh cxemon: 6C02 + 6H20 =CsH1206+ 602.
Paccuuraiite u300apHBIi MOTEHLMAN STOW peakUMU M CleJaiiTe BBIBOJ 00 YCIOBUSIX €€
nporekanus, eciu: AG°CeH1206 = —217,56 kkan/monb; AC°H0 = —56,69 kkan/moib;

AG®°c02 = -94,26 KKa1/MOJIb.

5.00bSICHUTD U MOKA3aTh CXEMATUYHO MPHUHIIUI KaJIOPUMETPUUYECKOTO OIPE/IeTICHHsI TEIJIOBBIX
3¢ (HEeKTOB IIPOIECCOB.

6. TaBHBIM UCTOYHMKOM DHEPTHH AJIsi OOJNBIINHCTBA )KMBOTHBIX OPTaHU3MOB SIBIISIOTCS JKUPBI U
yrieBoasl. B opranusMe 3TH BEIIECTBA «CrOPalOT» - OKUCISIIOTCA KUCJIOPOJIOM, TTOCTYHAIOIIUM
U3 BO3[yXa B JIETKHE, U TEPEHOCATCS TeMOrIoOMHOM KpoBU. TemjaoTBOpHas CHOCOOHOCTh
(KaJIOpUIHOCTB) THIM OLIEHHWBAETCS TEIUIOBBIM 3(dexrtom e€ cropanus (kk/kMonb wuiau
KKaJI/KMOJTb). CpaBHUTE KaJTOPHUIHOCTH YTTIEBOAOB U KHPOB.

CsH1206 + 602 = 6CO2 + 6H20; AH°(CsH1206) = —2820 k/Ix/M0J1B;

2Cs57H1006 + 16302 = 114CO2 + 110H2O0.

AH°tpucreapara rmuuepuna = —75520 kJ{x/Mob.

7. Jns ompeneneHUs CKOPOCTH HHBEPCHU TPOCTHUKOBOTO caxapa B TMPUCYTCTBUU COJISTHOM
KHUCTIOTHI ObUTH TIONy4YEHBI CIIEYIOIINE JaHHbIE:

Bpewms, t,c  HaGmromaemsiii yros BpamieHus, a, rpaj

0 11,20
1035 10,35
3113 8,87
4857 7,64
9231 5,19

12834 3,61
32640 -1,10
76969 3,26

0 3,37

Onpenenuts NOPSIIOK peakIiMi U KOHCTAHTY CKOPOCTH.

8.0npenenuTh YHEPTHIO AKTUBAIMH PEAKIINU TPAPHUIECKUM METOIOM
2Ag + (NH4)2S208— Ag2SOas + (NH4)2S04,
€CJIM U3BECTHBI KOHCTAHTHI CKOPOCTU U TEMIIEpATypa pEeaKLUHu:

t°C 20 40 60

K*10* 054 066  1.77



9.00BACHUTD MMOHATHE U IPUBECTU YPaBHEHHUE KOHCTAHTHI XUMUYECKOTO PAaBHOBECHS, HCXOIS U3
YCJIOBHS paBEHCTBA MPSIMOUN M 0OpPaTHOW CKOPOCTEH XUMHUECKOU PEaKIIMUH

10.PaccunTarh, Kak HM3MEHHUTCS CKOPOCTh NPSAMBIX M OOpPAaTHBIX PEAKIHMA B PaBHOBECHBIX
cucremax: 1) Ho + Jo <> 2HJ; 2) 2NO + 02 «»> 2NO02 ripu yBeJIHYEHHH JaBJICHUS B 2 pa3a.
11.00B4cHUTE CYIIHOCTh (OTOKOJIOPHUMETPUUIECKOTO METOAA OIpEAeTeHUs KOHIEHTPAIIUU
BEIIECTB B pacTBopax. B kauecTBe ocHOBHI B3sTh 3ak0H byrepa-Jlambepra-bepa.

12 KneTouHbli COK, MOJyYSHHBIH U3 KOPHEH caxapHOW CBEKJIBI, UMEET KOHIICHTPALIUIO caxapa
17% (BecoBbIX). BeruncauTs ero reMmneparypy 3aMmep3aHusi 1 OCMOTUYECKOE JTaBJICHHUE IS
27°C. IlnotHoCTH pacTBopa pasHa 1,1 kr/m>

13.ITpu pactBopeHuu 2,76 r Tpexaromuoro cnupta B 200 T BoABI TEMIIEpaTypa 3aMep3aHus
noHusunack Ha 0,279 rpagyca. OnpenenuTs MOJEKYJISIPHYIO MacCy 3TOTO CIUPTA U 3alUcaTh

14 TlosicHuTh siIBIEHUS ocMoca M 00paTHOro ocMoca. OmpenenuTh OCMOTHYECKOE aBJICHHE
BOJIHOT'O pacTBOpa INt0K03bI IpH 25°C, eciu B 3 11 pacTBOpa cojepkurcs SOr riroKo3bl.
15.PacTBOp TpexaromHoro crnupra, coiepskamuii 1,38 r cupra B 100 r Boxbl, 3aMep3aeT mpu
temneparype —0,279 °C. Onpenenuts, 4To 3a CHUPT pacTBOPEH B BOJIE.

16.1IaTUNpOLIEHTHBIM BOIHBIN pacTBOP METHOTO KYIOPOCA UCIONB3YIOT B KayecTBe (PyHTUIUAA.
Paccuurars Temneparypy 3amep3aHus 3TOr0 pacTBOpA.

17.Ha ocHOBaHUHU TEOPUH PACTBOPOB OOBICHUTH MEXAHH3M AIIEKTPOIMTUYECKON TUCCOLUAIIUU
CUJIbHBIX U CJIA0BIX 3JIEKTPOJIUTOB.

18.06bsacuuts noustue pH u pOH BogHBIX pacTBOPOB.

19.pH pactBopa paBen 7,21. HaliTu KOHIIEHTpAaMH BOJOPOIHBIX, THIPOKCHIBHBIX HOHOB H
pOH.

20.PaccunTaTh KOHIIEHTPAIIMIO HOHOB BOJIOPO/A B pacTBOpax, eciu ux pH paBuel: a) 9,3; 0) 2,7.
VYka3arb peakiuio Cpebl.

21.ITouemy npu moOaBiIeHHH KUCIOT WM 1menoded pH  OydepHOW CUCTEMBI H3MEHSETCS
He3HaunTensbHo? Hamucats Mmexanusm OydepHoro neiictBus OydepHbIX cMecei.

22.00bACHUTH MOHATHUSI aKTHBHAas(CBOOOJHAs) KUCIOTHOCTh M CBSI3aHHAs KHUCIOTHOCTb. Kax
MO>KHO HX OIIPEAETUTH B paCTBOpE.

23.06bacHuTh MeTosl pH-MeTpun (Ha OCHOBE raJlbBaHMUYECKOI'O 3JIEMEHTA, COCTABIEHHOTO W3
XJIOpCEpeOPSHOTO U CTEKIISTHHOTO 3JIEKTPOJIOB).

24.00bACHUTD U TIOKa3aTh HA IPUMEPAX SIBICHUS XMMHUECKON 1 pU3NUEeCcKON aacopOLuu.
25.BbluncnuTh BeNMYMHY ajcopOuuu 1o ypaBHeHuto [u06ca ans cnupra npu 200C u
koHreHTpanuu C2 = 0,25 kMoib/AM3, eclii MOBEPXHOCTHOE HATSHKEHHE BOJBI — 72,75 *10-3
H/m, pactBopa ciupta — 5110-3H/m, C1=0,00.

26.00bACHUTD U TIOKa3aTh HA IPUMEpax sIBICHUE HOHHOM aJIcOpOIIHH.

27.Kax ornpenennTb OOMEHHYIO KUCIOTHOCTh MOYBBI.

28.00bACHUTH NOHSITHE TOBEPXHOCTHO-AaKTUBHBIX BEILIECTB, IPUBECTU IPUMEPHI.

29.0mnucath 3aKOHOMEPHOCTH MOHHOTO OOMEHa. YKa3aTbh, B Kakoll 1OcCiieZloBaTeIbHOCTH OyneT
MPOUCXOANTH MOHHBIM 0OMeH Ha katuonute B H+- dopme cnemyrommx snekrponutos: CaCly;
KNO3; Na3POq; FeCls.

30.CocTaBUTh CTEXHMOMETPUYECKHE YPaBHEHHSI HWOHOOOMEHHOTO IIporecca O0CSCCOTMBAHUS
BOJIbl. OOBSACHUTD CYIIHOCTH 3TOT'O IpoIiecca.

31.PaccuntaTh KOJMYECTBO MOJIOYHOW KHCIOTHI, aacopOupoBanHoe 100r akTHBHPOBaHHOTO
yIJIsl, €CIIM PaBHOBECHAss KOHIIEHTPALMsl MOJIOYHOW KHCIIOTHI B pacTBOpe paBHa 7,5 MOJb/I, a
KOHCTaHThl ypaBHeHUs DpelHiuinxa, onpeaeieHHbIe ONbITHbIE MmyTeM, paBHbl K= 3.8 u 1/m =
0,17.

32.I1pu apcopOIMu MOJIOYHOM KUCIOTHI Ha TTOYBE OBLTH IOTYYEHBI CIIEAYIONIHE PE3YIbTaTHI:
PaBHOBecHas koHIeHTpaus, mois/n  0,02;  0,04; 0,08

AnicopOnust, MOJIB/KT 0,05; 0,10; 0,14.

Onpenenuth 3Hau€HUE KOHCTAHT B ypaBHeHUU Dpeitnanuxa.



33.K kakomy nayieKkTpofy mpu 3mekTpodopese OyayT MepeMeInaThCsi YacTHIBI 30Ji1 HMOIUAA
cepebpa, mosydeHHoro B mpucyrcTBuM u30bITKa AgNO3? CocTaBUTh CXEMy CTPOCHHS
MUIIEIUIBI.

34.K xakomy aJIeKTpoay IpH 3JiekTpodopese OyayT mepeMemarbcss YacTHIbI 30J Cylbhuaa
MBIIIbSIKA, CTA0MJIM3UPOBAHHOTO CEPOBOJOPOJHON KHCIOTOH? 3amucarh CXeMy CTPOCHHSA
MUIEJUTBI TOTO 30JI51.

35.IToporu KoaryJsiuu AJ1s UCCIeyeMOTro 301 PaBHBI:

v(NaNO3) = 300 mmoue/am3,y(Na2S04)= 295 mmons/mm3,y(MgCl12)=25 mmoinbs/am3,

v(AICI3) = 0,05 mmons /am3. Onpenenuts 3apsia MALIEIUT 30151,

36.I'mapozons xmopuna cepedbpa monydeH B u30biTke AgNO3z.Kakoit u3 anekrponautoB - KCl,
K2S04, CaClz-0ynet umMeTh HauMeHbIIH opor koaryysauuu? OTBeT 000CHYHTe.

37.00BACHUTH U MOKA3aTh CXEMATHYHO MPOLIECC TUIICOBAHUS TIOYB.

38.00bICHUTh W TOKa3aTh CXEMAaTHYHO MEXaHH3M O00pa3oBaHUS SMYJIbCHHA PAacTBOPOB IS
OTIPHICKUBAHUS PACTECHUI.

39.06bs1cHUTH 00pa30BaHKE MIIMCTHIX OCAIKOB B BOJIOEMAX, IPUBECTH MPHUMEPHI.

7.4 Metoauyeckue MaTepHaJibl, ONpeae/sione Npouelypbl OeHMBAHUS 3HAHMIA,
YMeHHIl M1 HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIIUI

KoHTponbs 0cBOCHMS TUCHMITIMHBI «XUMUS (U3NYECKas U KOJUIOMIHAS» IPOBOAUTCS B
cootBercTBUU ¢ [INKyOoI'AY 2.5.1 «Tekymuil KOHTpOJb YCHEBAEMOCTH U IPOMEXKYTOUHAs
aTTecTalys CTYACHTOBY.

Texyuuii KOHTPOJIb O AUCHUIUIMHE MO3BOJISIET OLIEHUTh CTENIEHb BOCIPUATHS Y4EOHOTO
MarepHaia U IpOBOJUTCS [Vl OLIEHKU PE3yJIbTaTOB U3yUEHHsI pa3AeioB/TeM JUCLUILINHBI.

Kpurepusimu OLIEHKH BBIIIOJHEHHOTO Keic-3aJJaHusl SBJISETCS IIOJIHOTAa OTBETa Ha
IPAaKTUYECKHE U TEOPETHUECKUE BOIPOCHI.

OneHka «OTJIIMYHO» CTABUTCS, €CIM YETKO M3JI0KEHbI PELICHUS! U NMPUEMBb] BBIIIOJHEHUS
3aJlaHuUs.

OreHKa «XOpOIIO» - OCHOBHBIE TPEOOBAHMS K 3aJlaHUIO BBITIOJIHEHBI, HO TIPH ITOM
JOTIYIIIEHbI HEIOUETHI B U3JI0)KEHUN TEOPETUUECKOT0 MaTepraa 1o TeMe 3aJaHusl.

OneHka «yJOBJIETBOPUTEIBHO» - UMEIOTCS CYLIECTBEHHBIE OTCTYIUIEHUS OT U3JIOKEHUS
TEOPETUYECKHUX U MPAKTHYECKUX BOIIPOCOB IO TEME 3aJaHHUS.

KpurepussMu OLICHKM BBIIIOJHEHHOW JIA0OPATOPHOM PadoThl SBISAETCS IOJIHOTA
BBITMIOJTHEHUS paOOThI M OTBETA HA MPAKTUYECKUE U TEOPETUYECKUE BOTIPOCHI.

OneHka «OTJHYHO» CTAaBUTCS, €CIM BBINOJHEHBI BCE TpeOOBaHUS K JabOpaTOpHOM
paboTe, YETKO M3JI0KEHBI PEIICHUs U IIPUEMBI BBIITOJIHEHUSI paObOThl, COOJIIOIEHBI TPeOOBaHUS K
BHEIIIHEMY 0()OpMIIEHHUIO.

OneHka «XOpowLIo» - OCHOBHbIE TpeOOBaHUS K JJAOOpaTOpHON paboOTEe BHIOJHEHBI, HO
IPU OTOM JONYLIEHBl HEAOYETHl B M3JI0OKEHMM TEOPETMYECKOrO Marepuaja II0 TeMe
nabopaTopHOM pabOThI, UMEIOTCS YITYIIIEHUS B O(DOpMIICHUH.

OneHka «yAOBJICTBOPHTEJIBHO» - UMEIOTCA CYLIECTBEHHBIE OTCTYIUIEHUS OT
TpeOOBaHUI K BBIIIOJIHEHHUIO TAOOPaTOPHON pabOThl, HCIIBITHIBACT 3aTPYAHEHUS TIPU U3JI0KEHUN
TEOPETUYECKHUX BOIIPOCOB IO TeMe PabOThI.

Onenka «HeyJI0BJIeTBOPUTEIbHO» - JalOopaTopHas paboTa He BBINOJIHEHA,
0OHapy>KUBaeTCA CYIIECTBEHHOE HEMOHMMAaHNE TEOPETHUECKUX BOIIPOCOB 110 TeME paboTHI.

Kputepuu onieHKM 3HaHUM CTYJ€HTOB NPH NPOBEJAEHUH TECTUPOBAHUS:

Ouemca «OTJIMYHO» BBICTABJIACTCA ITPHU YCIIOBUU NIPABUIIBHOI'O OTBETA CTYACHTA HE
MeHee ueM 85 % TEeCTOBBIX 3aJIaHHM;

Ouemca «XO0poHI0» BBICTABIACTCA ITPU YCIOBUH PABUIIBHOT'O OTBETA CTYACHTA HE
MeHee ueM 70 % TeCTOBBIX 3aJaHUl;



OueHka «yA0BJIeTBOPUTEIbHO» BbICTABJISETCS MIPU YCIOBUHU MPABUILHOTO OTBETA
crynenrta He menee 51 %; .

OueHka «HeyI0BJIETBOPUTEIbHO» BHICTABIIICTCS MPU YCIOBUH MPABHIBHOTO OTBETA
cryaeHTa MeHee 4eM Ha 50 % TeCcTOBBIX 3aJaHuM.

Kpurepusimu onenkn pedepara SBISIOTCS HOBH3HA TEKCTa, OOOCHOBAaHHOCTH BBHIOOpA
UCTOYHUKOB JINTEPATYPhI, CTETIEHb PACKPBITHS CYIIHOCTH BOMpOCa, COOII0ACHNE TpeOOBaHUN K
0 OpMIICHHUIO.

OneHka «OTJIMYHO» CTaBHUTCS, €CIHM BBHIMOJHEHBl BCe TPeOOBaHMS K HAMHMCAHUIO
pedepara, obo3HadeHa npobieMa 1 0OOCHOBAaHA €€ AKTYaJbHOCTB, CHICJIAH aHAIN3 Pa3IMYHBIX
TOYEK 3pEHHsI Ha MPOOJIeMy M JIOTHYHO M3JI0KE€HA COOCTBEHHAsl MO3UIUS, CPOPMYIUPOBAHBI
BBIBOJIBI, TEMa PACKPHITA ITOJHOCTHIO, BBIJIEP)KaH 00BEM, COOIIIOJICHBI TPEOOBAHUS K BHEITHEMY
0(OPMIICHHUIO.

OneHka «XOpomIo» - OCHOBHBIE TpeOoBaHUS K pedepaTy BBINOIHEHBI, HO NPH 3TOM
JIOIYIIICHBI HEJI0UETHl B U3JI0)KEHUU MaTepHajia, OTCYTCTBYIOT JIOTHUECKas MOCIIEI0BATEIbHOCTD
B CY)KICHUSX, HE BBIIEPKaH 00beM pedepara, UMEIOTCS YIYIIEHHS B 0)OpMIICHHN.

Ouemca «YOAOBJIECTBOPUTEJIBHO» - HMCIOTCA CYHICCTBCHHBIC

TpeboBaHuii k pedepary.

OTCTYIUICHUSA  OT

OneHka «HeyJdOBJIETBOPUTEJbHO» - TeMa pedepara HE pacKpbiTa, OOHApPYKUBAETCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIJIEMBI.

KpnTeplm OIleHKH 3HAHUIA oﬁyqamumxcs[ IPU BBICTYIVICHUH C TOKJIAA0M

IToka3arenn [papanms basnel
CootBercTBHE JIOKJIaJia [ COOTBETCTBYET MOJHOCTHIO 2
3asBJICHHON TeMe, LeIM U | €CTh HECOOTBETCTBUS (OTCTYIUICHHUS) 1
3aJauaM MpoeKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTYypUpOBaHHOCTh CTPYKTYpUPOBaHO, 00€CIIEUMBAET 2
(opranusanus) JIOKJIaz1a, | CTpYKTypHUpOBaHO, HE o0ecreurBaeT 1
KOTOpast obecreynBaeT | He CTPYKTYpHPOBAaHO, HE 00ecreunBaeT 0
MTOHWMAHHE €T0 COJIePKaHMs
KyneTypa  BBICTYIJIEHHST — — | paccka3 0e3 oOpallieHHs K TeKCTY 2
YTeHHE C JUCTa WM pacckas, | paccka3 ¢ 00palieHueM TeKCTY 1
00panI€HHBINA K ayJUTOPHA YTEHUE C JINCTA 0
JloCTYyITHOCTh JIOKJ1a/1a 0 | 1ocTynHO 63 YTOYHSIOMINUX BOIIPOCOB 2
COJCp)KaHUU  TPOEKTa,  €ro | JOCTYITHO C YTOYHSFOIIUMH BOIIPOCAMU 1
LensiX, 3aJadaX, MeTOAaX W | HEJOCTYIHO C YTOYHSIOIIMMHU BOTIPOCAMH 0
pe3yibpTarax
[lenecooOpa3HOCTb, 1enecoodpasHa 2
WHCTPYMEHTAIBHOCTD 11e7IeCO00Pa3HOCTh COMHUTENIbHA 1
HarjsiIHOCTH,  YpOBeHb €€ | He 1enecoo0pa3Ha 0
WCTIOJIH30BAHUS
CoOimronenune BPEMEHHOTO | COOMIOAEH (HE MPEBHITIICH) 2
pernaMeHTa Jokiana (He Ooiee | mpeBbllIeHHE 0€3 3aMevaHus 1
7 MUHYT) MIPEBHIIIICHHUE C 3aMeUaHNeM 0
YETKOCTh M TIOJTHOTA OTBETOB HA | BCE OTBETHI YETKUE, MOTHBIE 2
JOTIOJTHUTEIIPHBIE BOIPOCHI IO | HEKOTOPHIE OTBETHI HEUETKHE 1
CYIIECTBY JIOKJIa/1a BCE OTBETHI HEUETKNE/HETIOJIHBIE 0
Bnanenune crernuajIbHON | BiiameeTr CBOOOIHO 2
TEPMUHOJIOTHEN o TeMe | MHOTAa ObUT HETOYEH, OIIMOaCs 1
MPOEKTa, WCIIONB30BaHHONH B | HE BIajeeT 0
JIOKJIa/1e




KynbTypa auckyccun — yMEHHE | OTBETHII HA BCE BOIIPOCHI 2
MOHSTH cobeceTHUKa Y | OTBETHJI Ha OOJIBIITYIO YacTh BOIIPOCOB
apryMEHTUPOBAHO OTBETUTHh Ha | HE OTBETHJ Ha OOJIBIIYIO YacTh BOIIPOCOB 0
€ro BOIPOCHI

[EEN

HIkana oueHKH 3HAHUA 00yYAOIIMXCS MPH BBICTYIJIEHHH C TOKJIAT0M:
O1eHka «0TJIHYHOY» — 15-18 Oamios.
Ornenka «xopouo» — 13-14 6amos.
OrneHka «y/10BJIeTBOPUTEIBHO» — 9-12 GaioB.
OreHKa «Hey/10BJIeTBOPUTEIbHO» — 0-8 Gayuios.

Kpurepuu BbICTaBIEHUS OLICHOK IIPY IPOBECHUU 3a4eTa.

OuneHKH «3a4TeHO» M «HE3aYTeHO» BBICTABIAIOTCS [0 JUCLUILIMHAM, (QOpPMOKH
3aKJIIOUUTEIIBHOTO KOHTPOJIS KOTOPBIX ABJSIETCS 3a4eT. [Ipym 3TOM OneHka «3adyTeHo» JOJKHA
COOTBETCTBOBATH IapaMeTpaM JI000H M3 MOJOKHUTEIbHBIX OLIEHOK («OTIMYHO», «XOpPOILIOY,
«yJIOBJIETBOPUTEIILHOY), @ «HE3AUTEHO» — IapaMeTpaM OLIEHKH «HEYI0BIETBOPUTEIILHOY.

OuneHka  «OTJMYHO»  BBICTAaBISICTCS  OOyd4aromemycs,  KOTOpBIA  oOiamaer
BCECTOPOHHMMH, CHCTEMAaTU3MPOBAHHBIMU M TJIyOOKMMH 3HaHUSIMH Marepuana ydeOHOH
IPOrpaMMbl, YMEET CBOOOJHO BBINOJIHATH 3aJaHMsl, IPEIyCMOTPEHHbIE Y4EeOHON MPOrpaMMoH,
YCBOWJI OCHOBHYKO M O3HAaKOMWICA C JONOJHUTEIBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOU
yueOHoll mnporpammoi. Kak mnpaBuio, OLEHKa «OTIMYHO» BBICTABIAETCS OO0YyYaroLEMyCs
YCBOMBILIEMY B3aHMOCBSI3b OCHOBHBIX IIOJIOKEHUHN U MOHATUNA JUCLHUIUIMHBI B UX 3HAYCHUM JUIS
npuoOpeTaeMoil CHEeLHaNbHOCTH, MPOSBUBIIEMY TBOPYECKHE CIHOCOOHOCTH B IOHUMAaHUH,
U3JI0KEHUU U UCIIOJIb30BAHUU YUYE€OHOT0 MaTepHala, MpaBUIbHO 00OCHOBBIBAIOIIEMY IPUHSATHIE
peleHus, BIaICIOIEMY Pa3HOCTOPOHHUMH HaBBIKAMH M IIPUEMAMU BBIIIOJIHEHUS PAKTUYECKUX
pador.

Onenka «X0pomo» BBICTaBISIETCS O0ydaroleMycs, OOHapyKMBILEMY IIOJIHOE 3HAHHE
MaTepuaia Y4eOHOH mporpaMMbl, YCHEIIHO BBIMOJHSIOMIEMY HPEIyCMOTPEHHbIE Y4eOHOM
[IpOrpaMMoOM 3aJaHus, YCBOMBLIEMY MAaT€pHUall OCHOBHOW JINTEpATypbl, PEKOMEHIOBAHHOU
yuebHOI mnporpammoi. Kak mnpaBuio, OIEHKa «XOpOILIO» BBICTABISIETCS OO0y4aromemycs,
MOKa3aBIIEeMy CHUCTEMAaTU3UPOBAHHBIM XapakTep 3HAHUW MO JUCHMIUIMHE, CIOCOOHOMY K
CaMOCTOSITEIbHOMY TIONOJTHEHUIO 3HAHUN B XOJie JajbHelIIeld yueOHOl U nmpodeccnoHaIbHON
JIEATEIbHOCTH, IPABUJIBHO MPUMEHSIONIEMY TEOPETHYECKHE TIIOJOKEHHUSI IIpU PELICHUN
NPAaKTUYECKUX BONPOCOB M 3ajJad, BIAJCIOIIEMy HEOOXOIUMBIMU HAaBBIKAMH M IpHEMaMHU
BBITMIOJTHEHUSI PAKTUYECKUX padoT.

OneHka «y/lOBJIETBOPUTEJIBbHO» BBICTABISETCS O0yYaromeMycsi, KOTOpBIN IOKa3al
3HaHUE OCHOBHOI'O Marepuana yuyeOHOH mporpammsl B 00beMe, JOCTATOUHOM U HEOOXOJUMBIM
JUIsL  ajbHeimel yueObl W mpenacrosimield paboThl MO CHENMATbHOCTH, CIpaBWICA C
BBIMIOJTHEHUEM 33JaHUM, MPEeIyCMOTPEHHBIX Y4eO-HOM mporpamMmoin, 3HAKOM C OCHOBHOM
JUTEpaTypoi, pEeKOMEHJIOBaHHOW  y4eOHOW  mporpammoii. Kak  mpaBwiio,  oleHka
«YAOBIIETBOPUTEIHHO» BBICTABIISAETCS 00ydaroIIeMycs, JOMyCTUBIIEMY TOTPEIIHOCTH B OTBETAX
Ha HK3aMEHE WJIM BBIOJHEHUHU K3aMEHAI[MOHHBIX 33aJJaHUi, HO 00agaromemMy HeoOX0IMMbIMU
3HAaHUSMU 1107 PYKOBOACTBOM IIpENojaBaTels JId YCTPAHEHHUS JTUX IOTPELIHOCTEH,
HapyIlIaIIeMy OCIEeJ0BATENBHOCTh B U3JI0KEHUHM y4eOHOrOo MarepHana U HUCHBITHIBAIOLIEMY
3aTpyAHEHUS MPHU BBHIIOJHEHUU MPAKTHUYECKUX padoT.

OneHka «HeylAOBJIECTBOPUTEIbHO» BBICTABIIAECTCS OOydarolleMycs, HE 3HAIOLIEMY
OCHOBHOIl YacTH mMarepuana yueOHOW MporpaMMsbl, TOMYCKAIOIMEMY NPUHLIUIUAIbHBIE OUTHOKI
B BBINIOJHEHUH MPEAYCMOTPEHHBIX y4yeOHOH MmporpamMmoil 3aaHuii, HEyBEpeHHO C OOJBIIUMHU



3aTPYAHEHUSIMH  BBINIOJIHSIONIEMY  TNpakTHdeckue paborel. Kak  mpaBuio,  oOleHKa
«HEYJIOBJIETBOPUTEIBHO» BBICTABIIACTCS O0YYaIOIIEMYCsl, KOTOPbI HE MOXET MPOJOJIKHUTH
0o0y4eHHEe WU MPUCTYIUTh K JIEATEIBHOCTH MO CHELUAIbHOCTH IO OKOHYaHUM YHHBEPCUTETA
0€3 10TOJIHUTENBHBIX 3aHATUH 110 COOTBETCTBYIOIIEH AUCLUIINHE.

MeTtoauyeckue peKOMEHAALMHU 110 NNOAT0TOBKE K 3a4eTy

[TonroroBka K 3aueTy TpeOyeT olpeneaeHHoro anropurma naedctBuil. Ilpexxne Bcero
HE00XO0IMMO 03HAKOMUTBCSI ¢ BOIIPOCAMH, KOTOPbIE BHIHOCAT Ha 3k3aMeH. Ha ocHoOBe 3T0oro Hano
COCTaBHTH IJIaH MMOBTOPEHUS U CUCTEMAaTU3allMN y4eOHOro Marepuasia Ha KaXIbli JeHb, YTOObI
OCTaBUTb JI€Hb WM €0 YacTh [yl HOBTOPHOr0 0000IIeHNEe TPOrPaMMHOI0 MaTepHara.

Henb3st orpaHuumBaThCS TONBKO KOHCIEKTaMHU JIEKIMH, ClIeqyeT NpopaboTaTh HY>KHBIC
yueOHbIe T0COOUs, PEKOMEHIOBAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh pabOTHl B MOATOTOBKE K 3a4eTy JOJDKHA OBITh Takas: BHUMATEIBHO
IPOYUTATh U YSACHHUTH CYTh TPEOOBaHMH KOHKPETHOI'O BOINpPOCA MPOrpaMMbl; O3HAKOMHUTHCS C
KOHCIIEKTOM; BHHMATEJIBHO NpopadboTaTh HEOOXOAMMBIM Y4eOHBI MaTepual Mo Y4eOHBIM
0COOUSM U PEKOMEH1yeMOI JINTepaTyphl.

Eciun juid oTAEnbHOM TeMbl NMpenojaBaTeslb MPEAJIOKUI MEPBOMCTOYHHK, CHELMAIbHYIO
HAY4YHYIO JIUTEpaTypy, KOTOPYIO CTYACHT pa3pabaTbiBajl B NEPUOJ MOATOTOBKH K 3aHATHAM,
HEOOXOIUMO BEPHYTHCS K 3amUCsIM JTHX MarepuajoB (a B OTAEIbHBIX Cly4asX M JI0
OpPUTHHAJIOB), BOCCO3/1aTh B IAMATH OCHOBHBIE HAY4HbIE [TOJIOKEHHMSL.

B ornmenpHOM TeTpaau Ha KaXKIbId BOIPOC CIEAYET COCTaBUTh KPaTKWW IUIAH OTBETA B
JIOTMYECKON MOCIIeI0BaTEIbHOCTH U ¢ (pruKcanueil HeoOX0MMOro MILTFOCTPATUBHOIO MaTepuaa
(IprMepBI, pUCYHKH, CXEMBI, IU(PHI).

Ecnu oraenbHbIE BOIPOCHl OCTAlOTCS HEACHBIMH, MX HEOOXOJMMO HamucaTb Ha MOJSAX
KOHCIIEKTa, YTOOBI BBISICHUTh Ha KOHCYIbTAaluu. OCHOBHBIE MOJIOKEHHSI TEMBI MOCIE TIyOOKO
OCO3HAaHHE MX CYTH CIEeAyeT 3ay4duTh, IIOBTOPSS HECKOJBKO pa3 WM paccKasblBas KOJUIETE.
Baxwneiimyo uHpOpManuio cieayer o003HauaTh OPYTUM ILIBETOM, 3TO IOMOTAeT JIydllle HX
3aIIOMHUTb.

CrnenyeT NOCTENEHHO NEPEXOIUTh OT MOBTOPEHUSI MaTepuana oJHOM TeMbl K npyroi. Koraa
MOBTOPEH M CUCTEMAaTU3UpPOBaH BeCh y4eOHBIH MaTepHal, He0OOXOAUMO MEPECMOTPETh €ro elle
pa3 yXe 3a CBOMMU 3aIUCIMHU.

VY no6Hee TOTOBUTHCS K 3a4eTy B YUTAJIBHOM 3ajie OMOIMOTEKH WM B CIIELUAIN3UPOBAHHOM
yueOHOM KabuHere. B TeueHue cyrok HeoOXxoaumo paboTath 8-9 yacoB, Jenas uepe3 Kaxkible
1,5 gaca nepepbiBa Ha 15 MUH.

Kpurtepun oneHKH 3HaHWH CTyJACHTA NIPH cAade 3a4eTa:

OneHKN «32a4TEeHO0» U «He3aYTeHO0» BBICTABIIAIOTCS 110 UTOraM 2ceMecTpa.

IIpu sTOM OllEHKAa «3a4TeHO» JIOJDKHA COOTBETCTBOBATh IapaMeTpaM 0ol u3
MOJIOKUTEIBHBIX OLIEHOK ((OTIMYHO», «XOPOILO», «yIOBJIETBOPUTEIBHO»), a «HE3aYTEeHO» —
napamMeTpam «HEYI0BJIETBOPUTEIBLHOY.

8 IlepeyeHb OCHOBHOI M 1ONOJIHUTEILHON Y4eOHOI TUTEepaTyphl

OcHoBHast

1. OcHoBBI OMOGU3MYECKON U KOJUIOMTHOW XUMHUHU [DJIEKTPOHHBIA pecypc]: ydeOHOe
nocobue/ E.B. bapkoBckuii [1 aAp.].— DIEKTPOH. TEKCTOBBIC JaHHbIC.— MUHCK: BpImiimas
mkoia, 2009.— 413 ¢.— Pexum goctyma: http://www.iprbookshop.ru/20105.html. — BBC
«IPRbooks»

2. Mapunkuna, . A. ®dwusudeckas W KoJUloWJgHAs XuUMHUsA : mpaktukym / [, A.
Mapunkuna, H. II. TlomskoBa, 0. WM. Koamb. — HoBocubupck : HoBocubupckumii
TOCY/IapCTBEHHBIM arpapHblii  yHuBepcurer, 2011. — 183 c. — Pexum pgocryma:
http://www.iprbookshop.ru/64801.html



http://www.iprbookshop.ru/88904.html
http://www.iprbookshop.ru/64801.html

3. I'opmixos, B. M. OcHoBbl ¢pu3nueckoii xumun : yueOnuk / B. W. T'opmkos, 1. A.
Kysnenos. — 6-e u3a. — Mocksa : Jlaboparopus 3nanmii, 2017. — 408 ¢. — Pexxum pocryna: :
http://www.iprbookshop.ru/88904.htmi

JlomostHuTEABHAS

1. DneKTpOoHHBIM y4eOHUK 1O (PU3UYECKON M KOJUToMAHOW XumuH. TperbsikoBa O.U.,
['ybanoBa H.S. 114/57 Mb. [Onexrponssiii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA
[articlelD]: 1001406014.- Pesxum mocryma: http:ej.kubagro.ru/2014pdf/14.pdf

2. Xwumms. H3OpanHble pasjaenbl oOmelH (HU3MYSCKOH U KOJUIOMAHOM XHUMHH
[DnexTpoHHbIi pecypc]: yueoHoe mocodue/ O.B. Anapromkosa [u ap.].— DIEKTPOH. TEKCTOBbIE
nanHeie.— HoBocuOupck: HoBoCHOMpPCKHIT TOCYIapCTBEHHBIM TEXHUYECKHH YHUBEPCHTET,
2011.— 160 c.— Pexwum gocryna: http://www.iprbookshop.ru/44701.html. — DBC «IPRbooks»

3. DbparunkoBa W.I. ®OuU3MKO-XMMHYECKHE OCHOBBI HHXCHEPHOW  JKOJOTHUH
[DnekTpoHHbIll pecypc]: yueOHoe mocobue/ bparumkoBa W.I.— DJIEKTpPOH. TEKCTOBBIE
nanHbsie.— M.: Poccmiickuii yHuBepcuter npyx0sl HapoaoB, 2011.— 124 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/11405.html. — 3BC «IPRbooks».

4. Kupnuenko O.A. IIpakTuKyM MO KOJUIOMTHOHW XUMHUH [DJIEKTPOHHBIA pecypc]:
yuebHo-MeTonudeckoe mocobue/ Kupuuenko O.A.— DIEKTpOH. TEKCTOBBbIC NaHHbIE.— M.:
[Mpomereii, 2012.— 110 ¢.— Pexum nocryma: http://www.iprbookshop.ru/18601.html. — BBC
«IPRbooks»

9 Ilepeyenn pecypcoB HHG(POPMALNOHHO-TEJEKOMMYHHKANMOHHOMI ceTH
«HHTepHEeT»
- 9BbC:
Ne | HammeHoBaHme TemaTnka
Znanium.com YHuBepcaibHasl
2 N3parensctBO «JlaHb» Berepunapus, cebckoe X034iCTBO, TEXHOJIOTUS XPAaHEHUS U
nepepadOTKU NHUIEBBIX MPOIYKTOB
3 IPRbook YHuBepcaibHasl
4 OO0pa3oBarenbHbIi VYHuBepcanbHas
nopran Kyol'AY

10 Metoanueckue yKa3aHus A5 00y4YarOLIUXCS 110 0CBOCHHIO TMCIUTIIMHbI

1. KomutouHasi XuMuUsi B BOIIPOCAaX M OTBETaX YUYEOHO-METOAUYECKOE MOCOOMe (M1 yJaruxcst
OakanmaBpuata Ouosorndeckux ¢akynereToB — KpacHomap: Ky6I'AY, 2013 — 44 c —
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja_khimija_v_voprosakh i
otvetakh.pdf

2. Metoaudeckne yKa3aHHs JUIi KOHTPOJSI CAMOCTOSITENILHOW pPa0OTHI CTYACHTOB IO KypCy
(1)H31/I‘1€CKOI71 u KOJ'IJ'IOPII[HOﬁ XUMHUHN (,I[J'I}I CTYACHTOB 6I/IOJ'IOFI/I‘IGCKI/IX CHCI_II/IaJIBHOCTeI\/’I
CeIbCKOXO3SMCTBEHHBIX  BYy30B) — Kpacuomap: Kyol'AY, 2006 - 41 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukazanija dlja_kontro
lja_samrab_po kursu_fizicheskoi i_kolloidnoi_khimii.pdf



http://www.iprbookshop.ru/88904.html
http://www.iprbookshop.ru/44701.html
http://www.iprbookshop.ru/11405.html
http://www.iprbookshop.ru/18601.html
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf

11. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOI'U,
NCITIOJIB3YEMBIX PN OCYWECTBJIEHUH
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JIUCIUIIJIMHE,
BKJ/IIOYASA IIEPEYEHD I[TIPOTPAMMHOI'O OBECIIEYEHUA
N UHOOPMAIINOHHO-CITPABOYHbBIX CUCTEM

Nudopmanronusie TEXHOJIOTHH, UCIIOJIb3YEMbIE npu OCYIIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIlecca Mo AUCUUIUIMHE MO3BOJSIOT: 00€CIEUNTh B3aUMOJICHCTBHE MEXKIY
y4aCTHUKaMU 00pa30oBaTENbHOIO IMpOLiecca, B TOM YHUCJIE CUHXPOHHOE M (WMJIM) aCHUHXPOHHOE
B3auMoOJIeiicTBUE TMOcpeaAcTBOM ceTu  «MHTepHeT»; (uKkcupoBaTh XO0A 00pa3oBaTEIbLHOTIO
mpolecca, pe3yJabTaToB MPOMEKYTOUHON aTTeCTAlluy MO0 AUCHUIUIMHE U Pe3yJIbTaTOB OCBOCHHS
00pa3oBaTeNbHONW TMPOrpaMMBbl; OpPraHM30BaTh MpPOIECC 00pa3oBaHUs IyTEM BU3YalIM3alluU
u3ydaeMoil MH(OpMalMKM TOCPEACTBOM HCIOJIb30BAHUS TPE3CHTAlUl, y4eOHBIX (DUIEMOB;
KOHTPOJIMPOBATh PE3yJIbTaThl 00YYEHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

11.1. IlepeyeHb NPOrPAMMHOIO JTHLEH3HOHHOT0 0O0ecnedeHust

Ne HanmeHnoBanme TemaTnka

1 Microsoft Windows OnepannoHHas cucTeMa

2 Microsoft Office (Bxmrouaer Word, Excel, ITakeT 0(UCHBIX MPHIOKECHHH
PowerPoint)

11.2. Ilepeyenpb npoecCHOHAIBHBIX 023 JAHHBIX M HHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

No Haumenosanue Temarnka DIIEKTPOHHBIN asipec

1 | Hayunas snektpoHHast OMOIHOTEKA YHuBepcanbHas https://elibrary.ru/
eLibrary

11.3. Joctyn k cern MHTEpHET

Hoctyn k cetn MHTEpHET, AOCTYN B 3JIEKTPOHHYIO MH()OPMALMOHHO-00pPa30BATENbHYIO CPEy
YHHUBEpPCUTETA.

12 MaTepnam)Ho-Texmlqecm)e odecrneuyeHue AJIdA oﬁyqemm o TMCHMIIJIMHE

HnaHpreMHe MOMCIICHUA AJId IMPOBCACHHA BCEX BUJIOB y‘~I€6HOI>i JACATCIIBHOCTH.

HanmenoBanmue HanmenoBanme moMeneHnui st Anpec (MECTOIOIOKEHNE)
y4eOHBIX TPEIMETOB, MPOBEJICHUS BCEX BUOB YUEOHOM MIOMETIEHUH Il IPOBEICHHUS
KypCOB, TUCIUIUINH JIEATEIbHOCTH, IPEyCMOTPEHHOMN BCEX BUJIOB yueOHOU
(Momyeit), mpaKTHKH, y4eOHBIM TUTAHOM, B TOM YHCJIE NESITeIbHOCTH,
MHBIX BUJOB yueOHOU MTOMEIIEHUS 1JI1 CAMOCTOSTENBHOMN MIPEe1yCMOTPEHHON y4EeOHBIM
NESITEILHOCTH, paboThI, C yKazaHUEM MEePEUHS IUTAHOM (B cIy4yae peann3aiun
MIPEyCMOTPEHHBIX OCHOBHOTO 000pYZIOBaHUs, yueOHO- | 00pa3oBaTENbHON MPOTPaMMBI
y4eOHBIM TIIIAHOM HarJISTHBIX TTOCOOUi B ceTeBoil popme
o0pa3zoBaTeTbHON ¥ MCIIOJIb3YEMOTO MPOTPAMMHOTO JIOTIOTHATEITFHO YKa3bIBACTCS
POTPaMMBI obecrnieueHus HAaUMEHOBAaHHE OpraHU3aIUH,
C KOTOPOM 3aKITIOYEH JIOTOBOP)



https://elibrary.ru/

duskomtongHas
XUMUA

[Tomemenue Ne403 3P, mocaiouHbIX MECT
— 90; mmomanp — 81,4kB.M; yueOHast
ayIUTOPHS IS IPOBEACHUS YICOHBIX

3aHATHH .

CIeHANIN3APOBAaHHAS MeOeTb
(yueOHas mocka, yaueOHast MeOeh);
TEXHUYECKUE CpeAcTBa 00ydeHus], HaOOPEI
JIEMOHCTPAMOHHOTO 000pYI0BaHUS U
yueOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
MPOEKTOP, SKpaH); IPOrpaMMHOE
obecrieuenne: Windows, Office.

ITomemenne Ne404 3P, mocamo4HbBIX MECT
— 16; mmomans — 61,7m2; YueOnas
CreHaIn3UPOBaHHAs TabopaTOpuUs

OpraHNYeCKOW XUMHUH (Kadeaphl XUMUN) .

nmabopaTopHoe obopynoBanue (Becsl — 1
LIT.;);
CrelUaIn3upoBaHHast MeOelb
(yueOHas nocka, yueOHast MeOeb).

[Tomemenune Ne304 3P, moca10uHbIX
mect — 30; mromanas — 61,8kB.M;
MOMENIEHHE ISl CAMOCTOSTEIbHOMN

paboThI O0yUAIOIIMXCS.

TEeXHUYECKUE CPEICTBA O0YUCHHUS
(KOMIIBIOTEPHI IEPCOHATIBHBIC); TOCTYII
K cetu «HTEpHETY;

JOCTYII B 3JIEKTPOHHYIO
WHPOPMAIMOHHO-00pa30BaTENHLHYIO
Cpe/ly YHHBEPCUTETA;
nporpaMmmHoe obecniedenue: Windows,
Office, cennanu3npoBaHHOE
JIUIIEH3UOHHOE U CBOOOJTHO
pacnpocTpaHseMoe POrpaMMHOE
obecrnieyeHune, MPeyCMOTPEHHOE B
paboueit mporpamMme;
CHenUaIM3upoBaHHas Meoenb (yueOHas
MeOen);

350044, KpacHomapckuii kpaif, T.
Kpacnonap, yi. um. Kannanna, 13




