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

Heabo ocBoeHus aucuuIUiiHbl «Du3kommonaHas XUMHUS»  SBISETCA
npuoOpeTeHne CTyIeHTaMH TEOPETUUECKUX 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 XHMHMUYECKOT0 M (DU3UKO-XMMHYECKOTO aHajiu3a; BbIPaOOTKA yMEHUS
MOJIb30BAThCSA  MPOCTEHIIMM  J1abOpaTOpHBIM  000PYJOBAaHUEM, XUMHUYECKON
MOCYJI0M ¥ U3MEPUTEIIbHBIMU MTPUOOpaMHU.

3agaun

— OCBOEHHE 00yJaroIuMucs TEOPETUUECKUX MIPEICTABIICHUA,
COCTaBISIIONIMX (YHAAMEHT BCEX XMMHYECKUX 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
7a00paTOPUU U TIPU MIPOBEJACHUN (PUBUKO-XMMUYECKUX IKCIIEPUMEHTOB.

2 Ilepeyenb MJIAHMPYEMbIX Pe3yJbTATOB OOy4YeHHSI IO
AUCHMILJIMHE, COOTHECEHHBIX ¢ IUVIAHUPYEMBIMH pe3yJbTaTaMHu
ocsoenus: OIIOII BO

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

JEATCILHOCTH COBPEMCHHBIC TEXHOJIOTHMH C MCIOJb30BaHHEM IPHOOPHO-
WHCTPYMEHTAJILHOH  0a3bl M HMCIOJb30BaTh  OCHOBHBIC  €CTECTBCHHEIC,
Onojornyeckue U npodecCHOHANbHBIC TOHIATHS, a TaK)KE MCETOJBI MPU PEIICHUU
obmenpodeccuoHaNbHBIX 337129

B pesynbratre wu3ydeHusa gucuMIuiMHbl - «DuU3KoIIIOMAHAA  XUMUSD)
oOyyaroluiicss JOHKEH IMOJTYYMTh 3HAHUS M HABBIKU JUISl YCIEUIHOIO 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:

- IIpoBenieHne BeTepuHAPHO-CAHUTAPHOTO OCMOTpPA MsICa U MPOJYKTOB YOO,



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

- O160p npob Msica U MPOAYKTOB yOOsI, MUIIIEBOTO MSICHOTO ChIPhS, MSICHOM
MPOIYKIMHU JUTsl MPOBEJEHUS 1a00paTOPHBIX UCCIIEAOBAHMIMA

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

- Opranmzanusi 00€3BpEKUBAHMS, YTWIH3AIMA W YHUUYTOXKCHHS Msica H
MPOAYKTOB yOOS, MUIIIEBOTO MSICHOTO ChIPhS, MSICHOW MIPOIYKIINHU, TPU3HAHHBIX 10
pe3yabTaraM  BETEPUHAPHO-CAHUTAPHOM  HAKCHEPTU3bl HEKAYECTBEHHBIMU U
OMacHBIMHU

3 MecTo aucuuiuinabl B cTpyktype OITIOII BO

«DuzkomionHas XUMUS» SBISETCA TUCHUIUIMHOW 0053aTebHOM 4YacTH
OIIOIT BO noaroroBku oOy4varoruxcs 1o HampasiieHuto 36.03.01 BerepunapHo-
CaHUTapHast IKCIIEPTHU3A, HaIpPaBJICHHOCTh «BerepuHapHO-caHUTapHAs
DKCIIEPTU3AY.

4 O0beM aucuunauHbl (108 yacos, 3 3aueTHBIC CAUHUIIHI)

O0neM, yacoB
Bunel yue6HoI paboThI
Ounas
KonTakTHasi padora 51
B TOM YHCIIE:
— ayJUTOpHAs 1O BUAAM Y4eOHBIX 3aHATUN 50
— JIEKIUU 18
—— MPaKTHYECKHUE
- 1a0opaTopHbIe 32
—— BHEAyIMTOPHAS
— 3a4er 1
— JK3aMEH
— 3alUTa KypCOBBIX padoT (IIPOEKTOB)
CamocrosiTeibHas paGora 57
B TOM YHUCIIE:
— KypcoBas pabota (TIpoeKT)
—— NIPOYME BUJIBI CAMOCTOSATENBHON pabOThI 57
HToro mo nucuuninHe 108

5 Conep:xxanue TUCUUILJIAHBI

[To nToram mzydyaemoro Kypca oOyuaroniyecs cAaroT 3ader. JlucrumianHa
u3ydaercs Ha 1-oM Kypce, BO 2-0M CEMECTPE.




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

/o

Tema.
OcHOBHBIE BOIIPOCHI

Dopmupyembie
KOMIIETEHIIUH

Cemectp

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

JlaGopaTtopHnbie

Jlexknuu
3aHATHSA

CamocrosiTenbHas
pabora

[Ipeamer ¢usnueckoilt w
KOJUIOUTHOM XHAMUH.
Cocrosinue BEIIECTBA.
Oueprust, pabora, TemjoTa.
[TepBoe Hayalo
TepMOAMHAMUKH. TennoBoit
addexT peakuu.

Bropoe Hayajo
TEPMOIUHAMUKHU.
DHTponus. CBoboaHas
SHEPrusi ¥  HampaBliEHUE
XUMHUYECKHUX PEAKLUN.

OIIK-

Kuneruka XUMHUYECKUX
peaxiuii. Ckopoctb
XUMHUYECKUX peaKiui.
Koncranra CKOPOCTH
XUMHUYECKHX PEaKIuil.
BnusiHue KoHUEHTpauuu u
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX peaKkuum.
OHeprus aKTUBALHU.
OcHoBHbIE IPUHLINIIBI
KaTaJn3a.

OIIK-

3aKkoH JIEWCTBYIOIIUX Macc.
KoHcTanTa  XMMHMUYECKOTO
paBHOBecus.  DOTOXUMUSA.
3aKoHbI (bOTOXUMUH.
DOTOKOJIOPUMETPUYECKOE
OIIpezie/ICHNE
KOHIIEHTPALMHU BEIIECTB.
CaoiicTBa pacTBOpPOB.
3aKoHbI Paymns.
Kpunockomnus.
O0ymmuockonusa.  Ocmoc.
3aKOHOMEPHOCTH
OCMOTHYECKUX SIBJICHHII.

OIIK-




/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETEHIIUH

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB

U TPYAOEMKOCTh (B Yacax)

Jlexknuu

JlabopaTtopubie | CamocTosATEIbHAS
3aHATHUS pabota

Cnabble u CUJIbHBIE
ANEKTPOJIUTHI.
DNEeKTPOIUTHYECKAS
JUCCOLIUAITUS u
rugpatanus. [louarue o pH,
pOH pactBopoB. CBoiicTBa
OydepHBIX cuCcTEeM.
DIEeKTPONPOBOITHOCTh
pacTBOpPOB. 3akoH
paszbaBnenust  OcTBanbia.
3akoH HE3aBHUCUMOCTH
JIBUKCHHSI HOHOB
Konbpayma. IloaBuxHOCTB
HMOHOB.

OIIK-

l"anpBaHnYEeCKUE HIIEMEHTHI.
DNEeKTPOAHBIC TOTEHIUAIBI
u 2]1C 3JIEMEHTOB.
YpaBHeHHE Hepncra.
[ToTenunomeTpuyeckuit
Meron uzMepenui pH.
[ToBEepXHOCTHBIE  SIBICHHUS.
Ancopbuus. Anresus.
CmaunBanue. @uznyeckas
Y XUMUYECKas aJcopOIusi.

OIIK-

Ancop6uusi OBEPXHOCTHO-
aktuBHBIX BemecTB (ITAB).
AncopO1Hst 371€KTPOIIUTOB.
JIBOMHON  DIEKTPUYECKUN
CJIOMN. HonooOmeHHas
azcopOuus. Crpoenue
MHUIIEJUIBI 307151.

OIIK-

DNEeKTPOKMHETUUECKHUE
ABJICHU. 3apsn
MMOBEPXHOCTHU YacTHII.
Hcnonb3oBanue
MOHOOOMEHHOH aacopOuuu
B CEIIbCKOM XO034ICTBE.
Kommongueie CUCTEMBI.
Knaccudpukanus. Metoasl
MOTyYeHUS KOJUTOUTHBIX
CUCTEM.

OIIK-




Ne
/o

Buabl yueOHoli padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)
JlabopaTtopubie | CamocTosATEIbHAS
3aHATHUS pabota

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETEHIIUH
Cemectp

Jlexknuu

MonekynsapHo-
KUHETHYECKHE CBOMCTBA
KOJUTOMTHBIX CHCTEM.
CenumeHTanuys.
Kunernueckas U | OIIK-
arperaTuBHas 4
YCTOWYUBOCTb. dakTOphI
YCTOMYUBOCTU KOJUIOUTHBIX
cucrteMm. Koarynsuus 3omeit
AIEKTPOJIUTAMH.

PacTtBOpBI
BBICOKOMOJIEKYJISIPHBIX
coequnennit  (BMC) kak
KOJUIOUIHbBIE CUCTEMBI.
Habyxanue u pactBOpeHue
BMC. Munemisipasie
cBoiicTBa pactBopoB [1AB.. OEK_ 2 2 4 9
Buabl KOMIOUIHBIX CHCTEM.
Cycnensuu, AMYJIbCHUH,
IICHBI. [Ipoueccsl
CTPYKTYpOOOpa30BaHHUS.
[lonyyenune crygHen w
TeJIeH.

Hroro | 18 | 32 ‘ 57 ‘

6 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecnedeHus 1A
CaAMOCTOATEJILHOM PadoThl 00yYAIOUIMXCS MO JUCHUIIIAHE

Metoanyeckue ykazaHus (115 CAMOCTOSITEIbHOM PadoThI)

TperbsaxoBa O. U, I'y6anosa H. S. Konnougnas xumust B Bompocax M OTBETax. YueOHO-
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 MOCOOME MJIsi TOJATOTOBKH K JK3aMEHY IO
Kypcy ¢usnueckoir u xomtouaHo xummu. KyOI'AY, Kpacnomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/chemistry/publications/

Mertoandeckue yka3aHus Al KOHTPOJISL CaMOCTOSITENbHON pabOThl CTYAEHTOB MO KypCy
GU3NIECKON ¥ KOJUIOMIHOW XUMHH (U1 CTYJACHTOB OHMOJOTWYECKHX CIEIHATbHOCTEH
CeNIbCKOXO035MCTBEHHBIX BYy30B) — Kpacnomap: KyOol'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. c¢/x03 PO.— 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 nocryna: http:ej.kubagro.ru/2014pdf

6. Xwumus. M30panHbie pa3aenbl o0mend Gu3ndecKor U KOJJIOUIHON XUMUU [ DIIEKTPOHHBII

pecypc]: yuebHoe mocoome/ O.B. AnjapromkoBa [u Ap.].— DIEKTPOH. TEKCTOBBIC
nanabie.—  HoBocuOupck:  HoBocuMOMpCKuE ~ roCyIapCTBEHHBIH — TEXHUYECKUU
YHUBEPCUTET, 2011.— 160 c— Pexum JIOCTyMa:

http://www.iprbookshop.ru/44701.html. — 9BC «IPRbooks»

7 @OH OLIEHOYHBIX CPEACTB VISl IPOBEIeHU IMPOMEKYTOYHOM
arrecTaluu

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKAa3aHUEM 3TanoB uxX GopMUpoOBaHMS B
npouecce ocsoenuss OITIOII BO

OTansl (l)OpMI/IpOBaHI/IH KOMIIETCHIIUH T10 JUCHUIIIIMHAaM,

Howmep cemectpa
npaxkTukaMm B npouecce ocBoenus OI1

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

1,2 buonorus
1,2 Heoprannueckas u aHanuTHYECKast XUMUS
2 buonoruueckas ¢usnka
2 Opranuueckast XMMUs
2 DU3KOTONTHAS XUMUS
3.4 buosornueckast XUMHus
6 IIpon3BOACTBEHHAS MPAKTHKA
8 TexHonornyeckas NpakTHKa

7.2 Onucanue nokaszare/ieil M KpUTepHeB OLCHUBAHUSA KOMIIETEHIUI HA
Pa3JIMYHBIX 3Tanax ux GopMuUpoBaHHs, ONIMCAHUE IKAJIbI OLEeHUBAHUS

IInannpyemsie YPpOBEHb OCBOEHUS
Orenound
pe3ybTaThl HEYAOBJIETBOPUTE | YIOBJIETBOPHUTEN
XOpOILO OTJINYHO oe
OCBOCHUS JIBHO BHO o o
N . (cpenHmii) (BBICOKHIT) CPEICTBO
KOMIIETEHIIUN (MUHMMAaJIBHBIHN) (TIOpOTOBBIif)

OIIK-4 CrniocoGeH 000CHOBBIBATH U PEAIM30BBIBATE B MPO(ECCHOHAIBHON NESITENbHOCTH COBPEMEHHBIE
TEXHOJOTMU C HCIOJIb30BAaHHEM NPUOOPHO-MHCTPYMEHTAIbHONH 0a3bl M HCIIONB30BaTh 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)
ni-1 He moxer | He IIOJIHOCTRIO | B nenom | [Ipumenser wa | Keifc-
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 | uHGOPMALIMOHH | 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, BETEPHUHAPHO- pesyabpTaTam BETEPUHAPHO-
3aKITIOYCHUI 3aKITIOUCHU (aKTOB, | CAHUTAPHOMN BETECPUHAPHO- CaHUTapHOU
(axroB, MOCTAQHOBJICHHH) 00 | 9KCIIEPTH3EL, CaHUTApHOM 9KCIICPTH3HI,
HgCTaHOBHeHHH) 00€e3BpeKUBAHUH 3aKIIFOYEHHH 9KCIIEPTU3HI, 3aKIIFOYEHH
0 N
(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 | MPOAYKUMH  TIO

YHUYTOXKCHUN

YHUYTOXKCHUU

MPOIYKIMH  TI0
Ha3HAUEHHUIO, O
ee  yTHIN3aIuH
W

YHUUTOXXEHUU

Ha3HAYeHHUIO, O
ee  yTWIN3aIuu
WIH
YHUYTOKCHUU

Keiic-3aganusg.

1. T2. Vcnonb3ys NOHATHE CPEIHEN TEIIOEMKOCTH

vl Q
AC = e BBIUUCIATE KOJIUYECTBO

TEIIOThI, HeoOxoumon Jutst Harpea 2000 Kr Bozbl Uit MOWKM oOopyaoBaHus ot 20 C® no 80
C°. BBIYHCIHTH KOJHYECTBO napa ¢ sHTanbnued 2500 k/[x/kr, HEOOXOIUMOTO IS ITOTO

Harpesa.

2. T2. OnpenenuTh KOJUYECTBO TEIUIOTHI, YXOJIAIIEE C TOMOYHBIMH ra3aMu KOTEIbHOM,
€CJIM COCTaB I'a30B B 00OBEMHBIX IpoleHTax ciexyrouuii: 70 % azota, 20 % yriekucioro rasa,
10 % BonsHoro napa. TemnepaTypa Tonounsix razos 380K.

3. T2. U3 ypasuenuss ['m66ca-I'enpmronsiia AH = AG + TAS

BBIYMCIUTh H3MEHEHUE
SHTPONHMH B TMPOIIECCE HCMAPEHHs] BOABI U OOBSICHHUTH, YTO MPOHCXOAUT C MOJEKYyJIaMH,
YUUTHIBast 00beMbI 1 MOJIS KUAKOM U Ta3000pa3HOI BOJIBL.
4. TS. Ilporecc dhoTocuHTE3a MOXKHO TIpeAcTaBUTh cxemoii: 6C0, + 6H,0 =C¢H 1,06+ 60,.
Paccunraiite n300apHBI MOTEHIMAN STOW pEaKIUU W CHAEJaiTe BBIBOJ 00 YCIOBHSX €€
nporekanus, ecinu: AG°CgH 206 = —217,56 kkan/monb; AC°H0 = —56,69 kkan/mob;
AG°co; =-94,26 KKaa1/MOIb.
5. T2. OObsCHUTH U MOKa3aThb CXEMATUYHO MPUHLUI KAJTOPUMETPHUUECKOIO OIpeaeTIeHHs
TETUIOBBIX 3()(EKTOB MPOIECCOB.




6. T2. T['7maBHBIM HUCTOYHUKOM ODHEPrUHM i OOJBIIMHCTBA >KUBOTHBIX OPraHU3MOB
ABIIAIOTCS JKUpPbl W YIJeBOAbl. B opranmsme »TH BelIeCTBa «CropaloT» - OKHUCISAIOTCA
KHCJIOPOJIOM, IOCTYNAIOIIMM M3 BO3/1yXa B JIETKHE, M IEPEHOCSHTCS I'€MOIVIOOMHOM KpPOBH.
TennoTrBopHasi CrOCOOHOCTh (KaJIOPHMMHOCTH) IWIIM OIICHUBASTCS TEIIOBBIM 3(dekTom eé
cropanus (k/[»/kKMoJb nin KKkain/kMouib). CpaBHUTE KAIOPUHHOCTD YTIIEBOJIOB U JKUPOB.

CgH 2,06 + 60, = 6CO; + 6H,0; AHO(C6H1206) = —-2820 kJI>x/M0b;
2Cs7H100¢ + 1630, = 114CO; + 110H,0.
AHrpucreapara riuuepuna = —75520 kJIx/Mob.

7. T3. [lna ompeneneHus CKOPOCTH HHBEPCUU TPOCTHUKOBOIO caxapa B INPUCYTCTBUU
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
o -3,37

Ornpenenutb MOPSI0K PeaKIIUU U KOHCTAHTY CKOPOCTH.

7. T3. Onpenenuth YJHEPTUIO AKTHBAIMN PEAKIUH IPpahUIeCKUM METOI0M

2Ag + (NH4)28208—> AngO4 + (NH4)ZSO4,

€CJIM U3BECTHBI KOHCTAHThI CKOPOCTH U TEMIIEpAaTypa PEaKUu:
t°C 20 40 60
K*10* 054  0.66 177

8. T3. OObSCHUTH MOHATHE U IPUBECTH YPAaBHEHHE KOHCTAHThl XUMHUYECKOTO PABHOBECHS,
UCXO/Sl U3 YCIIOBUS PaBEHCTBA MPSMOI U 00paTHOW CKOPOCTEN XUMUYECKOW peakluu

Paccuutarh, Kak H3MEHHUTCS CKOPOCTh HPSMBIX U OOpaTHBIX peakUuil B pPaBHOBECHBIX

cucremax: 1) Hy +J, <> 2HJ; 2) 2NO + 0, <> 2NO, npu yBenrueHuu AaBieHus B 2 pasa.

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

10. T6. Knerounslii COK, NOJy4EHHBIN U3 KOPHEW CaXapHOU CBEKJIBI, UMEET KOHIICHTPALUIO
caxapa 17% (BecoBbIX). Beuncnute ero temmneparypy 3amep3aHusi U OCMOTHYECKOE JaBJI€HUE
i 27°C. IlnotHocTh pacTBOpa paBHa 1,1 kr/m

11. T6. IIpu pactBopenuu 2,76 r Tpexaromuoro crnupta B 200 r BoJbl TeMneparypa
3aMmep3aHus nonusmiack Ha 0,279 rpanyca. OnpenenuTs MOJEKYISPHYIO Maccy 3TOTO CIIUPTA U
3amucaTh €ro XUMUYECKYIo (hopmyiy.

12. T6. IlosicHuTh sBIEHUS ocMoca U oOpaTHOro ocmoca. OnpeaenuTb OCMOTHYECKOE
JaBJIeHWE BOJHOTO pacTBopa ritoko3el mpu 25°C, ecniu B 3 1 pactBopa coaepxkutcs S0r
TJIFOKO3BI.

13. T6. PactBOp TpexaromHoro cnupta, coaepxamuii 1,38 r cnupra B 100 r Boabl, 3amep3aer
npu temneparype —0,279 °C. Onpenenurs, 4To 3a CIUPT PacTBOPEH B BOJIE.

14. T6. IIaTMIPONEHTHBIN BOJIHBIA PAacTBOP MEAHOTO KYIOPOCAa HCIIOIB3YIOT B KadyecTBE
¢ynrunuaa. Paccunrars TeMieparypy 3aMep3aHus 3TOro pacTBopa.

15.T6. Ha ocHOBaHMM TeOpHUM pPACTBOPOB OOBSICHUTH MEXAHU3M AIIEKTPOJIUTUYECKON
JIMCCOIIMALIMYU CUIIBHBIX U CIa0BIX 3JIEKTPOJIUTOB.

16. T6. O0bsicauTh nousitue pH u pOH BoaHBIX pacTBOPOB.

17.T6. pH pactBopa paBeH 7,21. HailTu KOHLEHTpanuuu BOJOPOJHBIX, TUIPOKCUIBHBIX
noHoB u pOH.



30.

33.

18. T6. Paccuntarh KOHIIEHTpALMI0O MOHOB BOJOpOJA B pacTBopax, eciau ux pH pasHbI: a)
9,3; 0) 2,7. Yka3aTh peakiuio Cpeibl.

19. T6. [Touemy npu noOaBiIeHUN KUCIOT Wwin mienoyeid pH OydepHoil cucteMbl U3MEeHsAeTCs
He3HaunTenbHO? Hamucats Mexanusm OydepHoro aecTBus Oy(depHBIX CMECEi.

20. T6. OOBSCHUTH MOHITHS aKTUBHAsI(CBOOOHAS) KUCIIOTHOCTh M CBSI3aHHASI KUCIIOTHOCTbD.
Kak MOXHO uX OonpenenuTh B pacTBOpE.

21.T7. OOwsicauts Metrox pH-merpum (Ha OCHOBE TalbBAaHHMUYECKOTO JIIEMEHTA,
COCTaBJIEHHOTO U3 XJIOPCEPEOPSHOTO U CTEKIIIHHOTO 3JIEKTPO/IOB).

22.T7. OObsicHUTH SBJICHHE HOHOOOMeHHOW ajacopbumu. IlpuBecTn mnpuUMeEps!

MCIOJIb30BaHUs ATOTO SIBJICHUS B MPOU3BOICTBEHHBIX MPOIECCaXx.

23.T7. Paccunrats, ckonpko rpamm katuonuta KY —1 B H+ - ¢opme cienyer B3saTh ais
BBIIEIICHNUs KaTHOHOB Ca '~ u3 1 mutpa 0,1 u3 pactBopa CaCl,, ecmu oOmennast emkocts 1o 0,1 H
pactBopy CaCl, paBHa 4,5 Mr-3kB/r. COCTaBUTh CXeMY HOHHOTO OOMEHa.

24.T7. Yepe3 konmoHKy karnonuta B H+ - popme mpomyctunu pactBop cyibdara Menu.
[Tomyuennsiii pactBop (Vd =100 cm3) orrurpoBamu O,IM pacTBOpOM €IKOTO HATpPHS,
M3pacxoJ/ioBaB IMpPU ATOM HA TUTpOBaHHE 6,5 cm’ NaOH. Paccunrars CoJCp)KaHUE MEIU B
HCXOJJHOM PAacTBOPE, COCTaBUTh CTEXHMOMETPUUYECKOE YpaBHEHUE IIpoLiecca COpOLUU.

25. T7. Kak onpenenuts 0OMEHHYIO KUCIIOTHOCTh TTOYBHI.

26. T7. OOBACHUTD NOHATHE TOBEPXHOCTHO-aKTUBHBIX BEILLECTB, IPUBECTH IPUMEPBI.

27.T7. Onucatbh 3aKOHOMEPHOCTH MOHHOTO 0OMEHa. YKa3aTh, B KaKO#l MOCIe10BaTeIbHOCTH
OyzeT mpouCXOAWTh MOHHBIN OOMeH Ha kKatmoHuTe B H+- (opme cienyronmx 37IeKTpOIMTOB:
CaCl,; KNO3; NazPOy; FeCls.

28.T7. CocTtaBuTh CTEXHOMETPUYECKHE  YpaBHEHHUS HMOHOOOMEHHOIO  IpoIecca
obecconuBanus Bojbl. OOBSCHUTH CYIIHOCTH 3TOTO IpoIlecca.

29.T7. Paccuurtarb KOJIMYECTBO  MOJOYHOM  KHUCIOThI, ajacopOupoBaHHoe 100r
AKTUBUPOBAHHOTO YTJIS, €CIM PAaBHOBECHAs KOHIEHTpAIMs MOJIOYHOM KHCIOTHI B PacTBOpE
paBHa 7,5 MOJIb/J, a KOHCTaHTHl ypaBHeHHs DpeiHIIHNXa, ONpENeIeHHBIC OIBITHBIC ITYTEM,
paBubl K=3,8u 1/m=0,17.

T7. Ilpu agcopOIMM MOJIOYHOM KUCIOTHI HA TIOYBE OBUIH MOJTYYEHBI CICTYIOIINE PE3yIbTATHI:
PaBHOoBecHas koHueHTpamus, moss/m  0,02; 0,04; 0,08

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

Onpenenuts 3HaU€HUE KOHCTAHT B ypaBHeHUU DpelHmxa.

31. T8. K kakomy sJieKkTpoay mpu sJekTpodopese OyayT mepemMeniaTbCsi YacTHIbI 30151
uoauaa cepedpa, MOIy4eHHOro B NMpucyTcTBUM M30bITka AgNO3? CoCTaBUTh CXeMy CTPOEHUs
MULEILIBL.

32.T8. K kakoMy snekTpoay mpu snekrpodopese OyayT mHepemMemarbcs YacTUIbl 3015
cynb(duaa MBIIIbSIKA, CTAOMIN3HUPOBAHHOTO CEPOBOJOPOJHON KHUCIOTOM? 3amucaTh CXeMy
CTPOEHUS MUILIEIUIBI ATOTO 30JI5.

T8. [Toporu xoarymsiuuu Juist HCCIEyeMOT0 30JIs1 paBHBI:
v(NaNO3) = 300 mmons/am3,y(NayS04)= 295 mmons/nm3,y(MgCl,)=25 MMonb/nmM3,
v(AICl3) = 0,05 mmonb /qm3. Onpenenutsb 3aps MULIEIUT 307151.

34. T8. I'unpozone xnopuaa cepedpa nomxydeH B u30bTke AgNO3.Kakoif U3 31€KTpoiauToB -
KCl, K;,S04, CaCl,-0yner nMeTh HAaMMEHBIIHH mopor koaryisiuu? OTBET 000CHYHTE.

35. T8. OOBsCHUTH U MOKA3aTh CXEMATUYHO MPOIIECC TUTICOBAHUS TTOYB.

36. T8. OObACHUTH U TOKa3aTh CXEMAaTUYHO MEXaHU3M 00pa30BaHUs 3MYJIbCUN PacTBOPOB
JUIS1 OTIPBICKUBAHUS PACTEHHUIA.

37.T8. O0bsicHUTH 00pa30BaHNE WINCTHIX OCAKOB B BOJI0E€MaX, IPUBECTU MTPUMEPHI.

3amuTa 1a60paTopHbIX padoT. Ota popMa 0OyUCHHS MPUMEHIETCS Ha JTaOOPATOPHBIX
3aHATHSIX TIO TeMaM JabopaTopHBIX paboT. BkirouaeT ompoc Mo OT4ETy O MpoJAeTaHHOU
nabopaTopHoi pabdoTe.



Bompocsr Mo caMonoAroToBKe IS 3aIUThI T1a00paTOPHBIX paboT:

1. IIpenmeT XMMUYECKON KHHETHUKH.

2. [IpuBeaute onpesesieHnue MOHATUS CKOPOCTH XUMUYECKON PEAKITHH.

3. IlpuBeaure GOpMyYIUPOBKY M MaTEMAaTUYECKOE BBIpaKEHUE 3aKOHA JICHCTBUS Macc.

4. JlafiTe onpeneneHue U YKaKUTe PU3HICCKUN CMBICT yIEIbHON CKOPOCTH PEAKIIUH.

5.Yt1o0 Takoe MOJIEKYIISIPHOCTb peakuun?

6.1IpuBenuTe NpuMeEphl peaKInii:

a) MOHOMOJIEKYJISIPHBIX,

0) OMMOJIEKYJIAPHBIX,

B) TPUMOJIEKYJISIPHBIX.

7. JlaiiTe onpenesieHre NopsiiKa peaKkIuu.

8. 3anuunTe KUHETUYECKUE YPaBHEHUS PEAKLIUMA:

a) MepBoOro MopsJIKa,

0) BTOpOro nopsijika (HagajabHble KOHIEHTPAIMH PEareHTOB PaBHBI),

B) BTOPOTO MOpsiiKa (HayaJbHbIe KOHIIEHTPALUU PEareHTOB HE PaBHBI),

9. HaiiTe onpeneneHue Noayrnepuoa peakiuu.

10. 3anummure pacueTHble GOPMYIIBI MOTYIEPUOAA PEAKIIUU:

a) epBOro MopsJIKa,

0) BTOpPOro mopsiaka.

11. OxapakTepusyiTe METO/IbI ONPEAEIICHUS OPSAAKA PEAKIIMIA:

a) MO/ICTAaHOBKU B KMHETUYECKOE YpaBHEHUE PEaKIIHH,

0) n30bITKa,

B) TIOJyTIEpHO/Ia,

T) TpadUUecKuii.

12. TlpuBenute GOPMYIHPOBKMA 3aKOHOB M 3alHIIWTE YpPAaBHEHUS, OMKCHIBAIOILIUE
BJIMSTHUE TEMIIEpPATypbl HA CKOPOCTh PEAKIINU:

a) mpaBwiio Baut-I'odda,

0) ypaBHeHUEe AppeHnyca.

13. Uto Takoe TeMmeparypHsblii ko3 duirent?

14. YTo MOHMMAIOT MO/ SHEPTUeil aKTUBALUU?

15. OnumuTe cnocoObl ONpeeIeHNs SHEPTUU aKTHBAIUH:

a) MaTeMaTUYECKUH,

0) rpaduueckuii.

16. YTto Takoe aKTUBUPOBAHHBIN KOMITJIEKC?

17. IlpuBenute ypaBHeHHE boibliMaHa, ONMKUCHIBAIOIIEE KOJTMYECTBO AKTUBHBIX MOJIEKYJI.

18. UTto Ha3bIBaeTCs KaTalin3oM?

19. OxapakTepu3yiiTe BUIbI KaTalnn3a U TPUBEAUTE MPUMEPHI

a) TMOJIOKUTETBHBIN,

0) OTpUIIATENbHBIH,

B) aBTOKaTaJu3,

') TOMOT€HHBIH,

1) TeTepOTreHHBIH,

e) pepMeHTaTHBHBIN.

20. Kakne BemiecTsa Ha3pIBatOT

a) uaruouTopamu, 6) mpomoropamu?

21. Kak u3MeHSeTCst CKOPOCTh PEAKIMK C YBEIMYEHHEM KOHILIEHTPALMN KaTaln3aTopa B
TOMOT€HHOM KaTaynse?

22. Biusier 1M KOHUEHTpALMs KaTajlu3aTopa Ha CKOPOCTh PEAKIMU MPU T'€TEPOreHHOM
Karajause ?

23. KakoB MexaHM3M rOMOT'€HHOI'O KaTaiaun3a?

24. Onuiure CTaJuM reTeporeHHOro Karajiusa.



25. KakoBbl 0COOCHHOCTH T'€T€POr€HHOr0 KaTann3a’?

26. OnumuTe CTPOCHUE OMOJIOTHIECKUX KaTaIu3aTopoB-PEepMEHTOB.

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

28. IlpuBeaute ypaBHEHHE, ONHUCHIBAIOIIEE KHHETHUKY (EPMEHTATHBHOIO KaTaau3a
(ypaBHeHue Muxasnuca-MeHTeH).

29. Kak rpaguyeckd  HM300pa)kaeTcs 3aBUCHUMOCTh  HAYallbHOH  CKOPOCTH
(hepMEHTATUBHOTO KaTaJln3a OT KOHIIEHTpamuu cyocrpara’?

30. Kakue peaknuu Ha3bIBarOTCsl 0OpatuMbiMu? [IpuBeauTe mpumMepsl.

31. IlpuBenuTe MareMaTU4ECKOE BbIPAKEHNE KOHCTAHThl XMMUUYECKOTO PABHOBECHSI.

32. Chopmymupyiite npuniun Jle-1llatense.

33. IlpuBeauTe MaTeMaTH4YECKOE BBIPAXKEHHME CBA3U MEKIY KOHCTAHTON paBHOBECHUS B
CTaHJAaPTHBIX YCIOBUSAX U CTAaHIAAPTHBIM U300apHO-U30TEPMUUYECKUM MTOTEHIIHAIOM.

TecThl.
Bri6opouHoe cosiepikaHre TECTOBBIX MAaTEPUAJIOB 10 TeME «ATPEraTHOE COCTOSIHUE BEIICCTBAY

1. 3a0anue

OTMmeThTE MPaBUIIbHBIN OTBET

HaubGonbiiee paccTosiHue MEXI1y MOJIEKYJIaMU HaOIIOJAeTCs B:
[J rasax
[ TBepaoM BemiecTBe
L] »KuakocTsax

2. 3aoanue

OTMeThTE NMPaBUIIbHBIN OTBET

CuJIbl IPUTSDKEHUS. MEXKTY MOJICKYJIaMU HanOOJIBIITNE B:
[ rasax
] KUOKOCTSX
[V TBepHOM BelIeCTBE

3. 3a0anue

OTMmeThTE IPaBUIIBHBIN OTBET

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

4. 3a0anue 4

OTMeTbTe paBUIIbHBIN OTBET

KapOoHat xaiabIust MOKET HaXOAUTHCS:
[] B Tpex arperaTHbIX COCTOSTHHSIX
[] B IBYX arperaTHbIX COCTOSHHUSX
[ B OIHOM arperaTHOM COCTOSIHUH

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

6. 3aoanue 6

OTMeThTe MPaBUIBLHBINA OTBET
[T1aBaeHUEM Ha3BIBACTCS MIEPEXO CUCTEMBI U3:
[l »KUOKOCTH B ras



O
|

TBCPAOI'O B KUJKOC
KpHUCTaJIJIOB B X XUJAKOCTDH

7. 3aoanue 7

OTMeThTE NPaBUIIBHBINA OTBET
CyOnumarus — 3T0 Iepexo u3:

O]
|
O]

TBEPAOTO B )KUIKOE
TBEPJIOTO B ra3000pa3zHoe
ra3000pa3HoOro B KHIKOE

8. 3aoanue 8

OTMeThTEe NPaBUIIBHBINA OTBET
CKIKEHHE - 3TO MEePEXO/I;

M
O
O]

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

9. 3aoanue 9

OTMeThTE MPaBUILHBIA OTBET
JecyOnumarnus - 3T0 MpoLece nepexoa:

M
0
0

ra3a B TBEPpA0OC COCTOSHUC
ra3a B XKXUJKOCTb
KHUIAKOCTH B ras.

10. 3a0anue 10

OTMeThTE MPaBUILHBIA OTBET
OTBeplieBaHuUE - 3TO MPOILIECC Mepexoia:

M
0
0

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

Tembl pedepaToB o Kypcy:
1.Tepmonnnamuka BeeneHHOM.

2.

NN DB W

8.

HIkana pagyru. OnTuyeckue siBJIeHUs B aTMOc(epe

. buonornueckue karanuzatopsl. [IpumMenenne B OMOTEXHOJIOTHH.
. bruokaranusaTops! 111 XUMHUH U AJIs )KUBOTO

. BydepHocTs nouB u e€ 3HaueHue

. KonnmoniHo-xumMu4eckue cBONCTBA MPOTOIIA3MBI.

. [louBeHHbIe KOUTOUABL. FIX 0COOEHHOCTH U CBOMCTBA

PaCTBOpH OCJIKOB - JKMBBIC KOJJIOUIHBIC CUCTEMBI. DT u eé OMIpCACIICHUC

9.BricokomonekynsipHble coequHeHsl. OCOOEHHOCTH CTPOEHUS U CBOMCTBA

10
11
12
13
14

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

. BeicokoMouekymsipHble coeiMHEeHus. [IpuMeHeHne B CEIbCKOM XO3SIICTBE.
.A3p03011 B OBITY U TEXHHKE.

.Tsxernple MeTaslibl, aHTarOHU3M C MaKpO- ¥ MUKPOJIEMEHTaMHU.

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

Bropoe Hauana TepMoguHAMUKN U OMOJIOTMYECKHE CUCTEMBI.

bryxnanue 1o TepMoilMHaMUKE WM OTKY/1a XKUBOM OPraHU3M 4epIaeT SHEPTUIO?
HonHoe paBHOBECHE B OMOJIOTHYECKUX CUCTEMAX .

MunepanpHO€E nuTaHue pacTeHui. CUHEPTU3M, aHTarOHU3M U aJIMTUBHOCTH HOHOB.
Wousr Ca® ¥ momynpoHHIaeMbie MeMOpPaHbI.

@DOTOXMMHUYECKHE CMOTH, MX BIMSHUE HA IPOILIECCH B aTMOCdepe.

[Ipupoanblie reo- u GUOPACTBOPHI 1 MOPO30YCTONYMBOCTD JKHBOTO.



22. Ponib KOHIIEHTPAIIUU BOJJOPOIHBIX HOHOB B OMOJIOTHYECKHX MPOIECccax.

23. BydepHblie cUCTEMBI B TIOYBAX U UX 3HAYCHHE.

24. OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIC PEAKIIMH U TIOTCHIIUAIBI B TIOYBaX.

25. ®Ou3HOIOrnYecKoe ACMCTBUE NOHOB, HOHHBIN aHTarOHU3M.

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

27. NoHOCENEeKTUBHBIE JEKTPOAbl U UX IPUMEHEHHUE I UCCIIeI0BaHUs OMOIOTHYECKIX
00BEKTOB.

28. BMC, 0co0E€HHOCTH UX CTPOCHHS U CBOMCTBA.

29. N3osnektpuueckoe GOKyCHpOBaHHUE OEIKOB.

30. IllokoBble OenKku, UX cocTaB U GYHKIIUU B OMOJIIOTUYECKUX CUCTEMAaX.

TeMBI JOKJIA0B:

1.ATmocdepa 3emin Kak KOJUTOMTHO-AUCIIEPCHAs CUCTEMA.

2. [Ipupoansle renu, ux oOpa3oBaHue, CTPOCHHUE U CBOMCTBA.

3. OnTuyeckure CBOMCTBA MPUPOIHBIX KOJJIOUIHBIX CUCTEM.

4. Oprannyeckrue 1 MUHEpaIbHbIE IOYBEHHBIE KOJUIOUbI, UX 3HAUEHUE B IIOYBE.

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

6.CBoOO/IHASA U CBSI3aHHAS BOJA B KOJUIOMAAX. Y CTOMUMBOCTH OMOJIOTUYECKUX CUCTEM.

7. AncopOuus ¥ OMOJIOTHYECKUE MTPOIECCHI.

8. Xpomartorpadusi, BUbI U 00JaCTh IPUMEHEHHS.

9. KonaykromeTpruyeckoe TUTpOBaHUE, 00JIaCTh IPUMEHEHUS.

10. Dnexkrpoxumuyeckue siBiueHus. Kopposus MeTamioB U MeTO Il OOPHOBI C HEH.

11.IMonsporpaduyuecknii aHaM3, CYIIHOCTHh U 00JIaCTh MPUMEHEHHUS.

12. buonoruueckoe 3HaueHHe OyPEepHBIX CUCTEM.

13. Cunepesuc oOpaTuMblii ¥ HeoOpaTHUMBIA. Ero mposiBIeHHE B TEXHOJIOTHYCCKHX
CHUCTEMaX.

14. Ilpumenenue afcopOUu 1Sl OYUCTKH CMECEH.

15. Uuaukatopel ¥ ©X IPUMEHEHHUE.

16. AkTuBHas 1 00111ast KUCJIOTHOCTh PACTBOPOB, MX 3HAYCHHE.

17. ®epMeHTBI KaK KaTalnu3aToOPhI.

18. IlpuMeHeHue METOAOB HU3MEpPEHUs DJIEKTPUUYECKOH  IPOBOJAMMOCTH B
TE€XHOJIOTMYECKHUX IPOLECCAX U B arpOHOMHH.

19. MeToap! KpUOCKOTTUHU U 30YIUTMOCKOIIUU JIJIsl U3YUYE€HHS CBOMCTB PacTBOPOB.

20. TIpupoiHbIE PacCTBOPBI, UX XapPaKTEPUCTUKU U CLIOCOOBI U3YUEHHUSL.

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

Komnerennusi OIIK-4. CnocobeH 000CHOBBIBATh W PEaM30BbIBaTh B  MPO(ECCHOHATBHOM
JESITEIbHOCTH COBPEMEHHBIE TEXHOJIOTMH C HCIIOJIb30BAaHMEM HPUOOPHO-WHCTPYMEHTANBbHOW 0a3bpl 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 IOJIYYEHHUsS KOJUIOMJHBIX pacTBopoB. YTo Takoe
nentuzanusa? Kakue BellecTBa SBIAIOTCA IENTU3aTOpaMU IMOYBEHHBIX cHucTeM? CocTaBbTe
CXEeMY CTPOEHMSI MULIEJUIBI 11l MUHEPAIbHON 4acTH MIOYBbI Ha IPUMEPE TUIPOOKHUCH JKeJe3a.

2.Kpuockonus. Bo3mokHOCTH NpUMEHEHHs [UId H3Y4YEHMs] CBOHCTB DPACTBOPOB HE
ANEKTPOJIUTOB M AIIEKTPOIUTOB. OIpenennTe OCMOTHYECKOE [ABJICHHE IIPU 25°C s 0,1u
pactBopoB KCl u Cg H;,0, ecnu creniens auccormanuu KCI pasna 0,95.

3.Paccuunraiite 3Hauenne J/IC, ecnu BHyTpH KieTku miekonurtatomero pH = 7,0, a B
OKpyxarorei xunkoctu pH = 7.4.



4.AncopOmusi Ha rpaHUIle pa3ziena TBEPAOE TEIO0 — KUIKOCTh. SIBIEHHME CMaYMBaHUS.
KpaeBoii yron u teruiora cMaunBanusi. ONUIINTE METOABI ONPEAETICHUS TeIIOTHl CMauynuBaHUs.
['uapodunsHbie ¥ rHAPOGOOHBIE TOBEPXHOCTH.

5.3akon cBeronornomieHus (byrepa-Jlambepra-bepa). Ilpumenenne hoTomMeTprUecKHX
METOIOB aHaJlM3a B arpOHOMHH JUISI MJICHTU(UKAIMU BEIIECTB M HMX KOJIMYECTBEHHOTO
oTpeieNIeHusI.

6./luciepralliOHHbIE  METOJbl IOJYYEHUS KOJUIOMOHBIX cucteM. Yem MOXHO
MenTU3upoBaTh cBexkeocaxaeHHbI Fe(OH); . [lokaxkure cxemy CTpOCHHS MOJYYCHHOW B 3TOM
CJIy4ae YaCTHILIbI.

7.3amuTa KOJUIOMAHBIX CHCTEM OT KOAaryJjslud, €€ KOJMYECTBEHHOE BBIpaXKCHHE.
MexaHu3M 1 3Ha4€HUE KOJIJIOUTHON 3alllUThl B IPUPOIHBIX SBJICHUSAX.

8.0nexkrpoaubie noteHuuanbl u IJC rampBaHMYecKUX dJieMEHTOB. HopmanbHbIN
(crangapTHbI) nOTeHUMaN. BomopoiHblli 3JIEKTpOX M €ro  AJIEKTPOAHBIN  MOTEHLMAI.
Bbraucnute noTeHuan BOIOPOAHOIO AJIEKTPOIa, MOTPYKEHHOT0 B pacTBop ¢ pH = 2.

9.Yepe3 KOJIOHKY KaTMOHMUTA B H+- ¢opme mponyctuinu pactBop CuSO,. CocraBbre
CTEXHOMETPUYECKOE YypaBHEHHE Ipolecca COpOIMH U CcXeMy O0pa30BaBILErocs JIBOWHOTO
AIIEKTPUYECKOTO CIIOSL.

10.ITepBsiit 3akon TepmoguHaMuku. [Ipoueccel npu P,V= const. Dutansnus. TemnnoBoit
apdext peakmuu. 3akoH [.M.I'ecca. BprumcnuTe TEIUIOTY THAPOIU3a MAJbTO3Bl TIPU
MOCTOSSHHOM JIaBJICHUU, €CIIM H3BECTHBI TEIUIOTHI CrOpaHus MajabTO3bl M TJOKOo3bl: HO
crop.(ManbTo3bl) = -5610 k/[x/Monb; HO crop.(rmroko3sr) = -2801 x/[x/mMomb.

11.ounbiii oomen. [IpaBuna noHooOMeHHOH aacopOuuu. YpaBHeHue Hwukomabckoro.
AZNCOpOIIMOHHBIE TIPOIIECCHI B IMOYBAaX M pACTEHUSX. PacrmonokuTe mNepedrcieHHBIE HIKE
KaTHOHBI 110 BO3PACTAHMIO HX aICOPOLMOHHOI aKTHBHOCTH Ha KHCibX mousax (Ca’™ Zn?", Fe
7 Nat+,Mg?®, K+,Mn*" ,Mn*",NH,").

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

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

14.OnexkTpuueckre CBOMCTBa KOJUTOUIHBIX cucTeM. [lokaxkure Ha nmpumepe 3051 CaCOs
crabunmusupoBanHoro K,CO; o0pa3oBaHue TEPMOJUHAMHUYECKOTO M AIIEKTPOKUHETHUECKOTO
NOTEHIIMaNa, OT KakuX (paKTOpPOB OH 3aBUCUT U KaK OIpPENEISAETCS.

15./laiiTe TOHATHE MOJEKYISIPHOCTH M TMOpSAKAa pPEaKUWH, ONMIIATE METOIbl HX
OTIpeIeNICHUsI.

16.IloHsATHE O CKOPOCTH JABMXKEHHS MOHOB. 3aKOH HE3aBUCUMOCTH JBUKEHHS HOHOB
Konbpaymia, 3akoH pasz0aBneHuss OcTBaibaa. OJEKTPOPOPETHUECKUM M pelaKkCcalliOHHBIN
3¢ (HeKTh TOPMOKEHUS HOHOB.

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

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

19.CuHTE3 OpraHMYecKoro BeIlecTBa pacTEHUSIMH IMOJ BO3JeHcTBHEM XJopoduiia, Kak
ceHcuOmnm3aropa. 3HadeHUE (POTOCHMHTE3a W BIMSHUE €T0 Ha KU3HENEATEIIbHOCTh PACTCHHIM.
OOBbsicHUTE, YeM omnpeiessieTcs 3eJeHbli 1BeT aucTheB? Kakoe MOHOXpoMaTHyeckoe U3IydeHue
Han0oJiee MHTEHCUBHO BBI3BIBACT (POTOCHUHTE3?

20.PacTBopbl BBICOKOMOJIEKYISIpHBIX coequHeHuit (BMC), ocoGeHHOCTh MX CTpOEHUS,
TEpMOJMHAMHUYECKAss W KHHETHYECKas yCTOWYMBOCTH pacTtBopoB BMC wu ee HapyuieHwus.
N303nekTprudeckas Touka OenKoB.

21.9KcniepuMeHTaIbHOE OMPEACIICHUS OCMOTHYECKOTO JTaBJICHUS

22.Yrto Takoe moisynepuon peakuuu? Hanummre ero BelpakeHHE Ul peakuuu 1 u 2
MOPSIIKOB, Ye€M OHHM OTIM4YalTcs. Paccuuraiite ocrarouyHoe KkoimuectBO (B %)
docdopoopranuueckoro necturuaa («Judbpom») uepez30 mHell, ecnu mepuona mMmoiypacmana
paBeH 62 HS.



23.Ilpupoanbie OydepHble CUCTEMBI TI0YB U pacTeHuil, X poib. Yto Takoe OydepHOCTh
MOYB, YeM OHa 00YyCJIOBJIeHA (TIOKAXUTE HA TMIPUMEPE YTOIBHOM KUCIOTHI MEXaHU3M O0y(depHOTo
JICUCTBUSA).

24 XapaKTepuCTUKU Mpolecca CMAayUBaHUS, €r0 SKCIEPUMEHTAIBHOE OIpEe/eleHUe U
MaTEMaTUYECKOE BbIPaKEHUE

25.Knaccudukanuss XMMUYECKUX Peakuid (M0 MOJICKYJISIPHOCTH U MOpsAAKy). CKOpocTh
TOMOTEHHBIX XUMUYECKUX PEAKIUN, UX KHHETUYECKUE YPABHEHUS.

26.BpryncinuTe KOHCTAaHTY CKOpOCTH peakiuu | mnopsigka, ecad 3a 4,9 MuH.
KOHLEHTpauus ymeHbaercs Ha 30%.

27.PacTBOpbl BBICOKOMOJIEKYJIAPHBIX coearuHeHui. CTpoeHue MakpomoJiekyi. BimsHue
pH cpeaslt Ha cBoicTBa pacTBOpoB OenkoB. HM3oanekTpuueckas Touka OenkoB. Buabl
KHCJIOTHOCTH [10YB, METO/IbI U YCIIOBUS UX OINpeAeTICHUsI.

28.0nTHYecKue CBOMCTBA  KOJUIOMAHBIX CHUCTEM. SIBJIGHHE€  CBETOpPACCEHBAHMSL.
Omnanecuenuus u 3pdext Dapanes-Tunaansi. YKaKuTe 3aKOH U OMUILIUTE METOJ UCCIIEI0BAHUS
KOJUIOMJIHBIX CUCTEM I10 CBETOPACCEBAHHUIO.

29.Pa3baBneHHBIC PAacTBOPHI HEAJICKTPOJIUTOB, MX CBOWCTBA. 3akoHbl Payns m BanT-
l'odda. PaccumraTh ocMOTHUECKOE MaBICHHE BOIHOTO pacTtBopa Hednektposmra mpu 200C,
TeMIeparypa 3aMep3aHusi KOToporo (- 0,1860C).

30.Crekrpodoromerpust u e TpUMEHEHUE TMPU HCCICJOBAaHUU PACTBOPOB U
OMOJOTUYECKUX CUCTEM.

31.I1epBbIii 3aKOH TepMOJUHAMUKHU. [Iporiecchl mMpu MOCTOSSHHOM OOBEME U JIaBJICHUH.
OHranbnus, TernoBoil 3¢dext peakuuu. 3akon [.M.I'ecca. Bplumcnure TemnoTy ruaponusa
ManbTO3bl MPU TOCTOSHHOM JaBJIEHWU, €CJIM HM3BECTHBl TEIUIOThl CrOpaHMsl MajbTO3bl U
rroko3bl: H crop.(ManbeTo3sr) = -5610 kx/Moib;

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

32.Wounnsbiit oomeH. [IpaBuna noHooOMeHHON ancopOuu. AaCOpOIMOHHBIE TPOIECCH B
[IOYBAaX M pacTeHUsX. Pacroyiokure HUKENEPEUNCICHHbIE KaTHOHBI 110 BO3PACTaHHUIO HX
a7ICOpOITMOHHON aKTUBHOCTH Ha KHCIIBIX TIOYBaX (Ca2+’ Zn* , Fe " , Nat+ , Mg 2+, K+, Mn** ,
Mn ¥, NH,)).

33.0numure metosl onpeaenenus PH u OydepHoit emxoctu 0yhepHbIX cHCTEM.

34.PaBHOBecHEe U paBHOBECHBIE mpoliecchl B npupoe. [Ipunnun Jle-Illarense. Ykaxure,
KaKk HeoO0XOJMMO M3MEHHMTh OCHOBHBIE IapaMeTphl Mpolecca, 4ToObl MPHU CHHTE3e aMMHUaKa
YBEJIMYUTH €ro BeIX0J. HanuimTe ypaBHEHHE KOHCTaHTBI paBHOBECUS /JIsl 3TOTO IIpolLecca.

35.Bugsl U hakTOpBl YCTOMYMBOCTH KOJUTOUIHBIX cucTeM. Koarynsius u ceiuMeHTanus,
UX XapaKTEPUCTHKHU.

36.Yt0 Takoe MNOBEPXHOCTHOE HaTsLKeHHME? ONUIIMTE METOABl €ro ONpENCNICHUs U
peryinupoBaHHusl.

37.4Uro Takoe ocMoc M ocMoTudeckoe aasneHue? 3akoH Baur-I'opda. Ocmornueckue
SBJICHUS U TIPOIIECCHI B arPOHOMUH.

38. Jaiite kiaccuduKanuio JUCIEPCHBIX CHUCTEM M0 pa3MepaM YacTHI JHCIIEPCHOM
(a3bl, 10 OTHOIICHUIO TUCTIEPCHOM (a3bl K IUCIIEPCUOHHON cpejie, IO arperaTHOMY COCTOSIHUIO.
[IpuBenuTe NpUMEpBHI.

39.0numure MeTo bl ONpeeIeHHs TEMIOBBIX A((HEKTOB peakuu (3KCIEePUMEHTAIbHbBIN
Y PacUYETHBIN). YKaKUTE BO3MOKHOCTH UX IPUMEHEHHS.

40.ITonatne karammsa. ['OMOreHHBIM M TeTeporeHHsld Karanu3. OCHOBBI MEXaHH3Ma
JIEMCTBUSI KaTaIU3aTOPOB.

41.27€KTpONpPOBOJTHOCTh  PAaCTBOPOB — ylelbHasi W HKBUBAJIEHTHass. [lonsatue
MOJBM)KHOCTH MOHOB. 3aKOH HE3aBUCUMOCTH JIBIXKeHHUS HOHOB Konbpayia. 3akoH paz0aBieHus
OctBanpa.

42 Ilpoueccsl CTPYKTypoOOpa3oBaHMs B JAUCHEPCHBIX cHcTeMax M pacTtBopax BMC:
KJaccupukanusa 1 GuU3nKo-xuMuieckue cBoiictBa. CocTaBpTe CXeMy Mepexoja reis B 30Jb A
00paTUMBIX KOJJIOUJIOB, T€JIeH U CTyTHEH.



43.PaBHOBecue U paBHOBECHBIE Ipolecchl B pupoje. [Tpunuun Jle-Ilatense. Ykaxkure,
KaK HEoOXOJMMO HM3MEHHTh OCHOBHBIE IapaMeTphl Ipoliecca, YTOObl MPH CHHTE3e amMMHaKa
YBEJIMYUTH €ro BbIX0J. HanuiuTe ypaBHEHHE KOHCTaHTBl paBHOBECUS JJIsl 3TOTO IIpoLecca.

44.Buapl 1 GpakTopsl YCTOMUMBOCTH KOJJIOMIHBIX cucTeM. Koarymsaius u ceTuMeHTanms,
UX XapakTepucTUKu. ONUIINTE SBJICHUS CUHEPIM3Ma, aHTAaroHW3Ma U aJINTUBHOCTH MOHOB IpU
KOAaryJsiluH.

45.CocraBbte cxemy U BbiBeauTe J/]C KOHLEHTpAallMOHHOMN I'aJIbBAHUYECKON LIEIIH.

46.Yto Takoe sHTponusa? Kak MOXKET MEHATHCS SHTPONUS H30JMPOBAHHOM, 3aKPBITOM,
OTKpPBITOW cHUCTEMBI? VYKaXHUTE, YBEIWYUTCS WIM YMEHBIIMTCS SHTPONHUS B CIEIYIOIIUX
nporieccax: miasjeHue jpaa; pactsoperue NaCl B Boxe (H,0).

47.J1aiiTe IOHATHE TaKUM SIBJICHUSM, Kak 3JeKTpodopes u snexrpoocmoc? Kak csizana
BEJIMUYKHA - TIOTEHIIMAJIa CO CKOPOCTHIO AIeKTpodopesa U 3aeKTpoocmoca?

48.[laliTe MOHATHE O MOPSAKE PEaKIMU U METOJax €ro ompeneneHus. Paccuuraiite
KOHCTAaHTY CKOPOCTH pPEAKLUMU TMAPOJIU3a BOJHOIO pacTBOpa TPOCTHHKOBOTO cCaxapa, €Clid B
teuenue 20 munyt npopearupyet 40% caxapa.

49.CteneHb U KOHCTAHTA JIEKTPOJUTUYECKOM AUCCOIMAIMU CIIA0BIX AJIEKTPOJIUTOB U
METOJbl UX ompezeneHus. YeMy paBHa KOHCTaHTa JUCCOLMALUU OEH30MHOW KHUCIOTHI, €CIU
crenenb agucconuanuu B 0,011 pactBope 5%?

50.YcnoBus, oOpa3zoBaHusi KoutouaoB. (Cxema KOJUIOMJHOW dYacTd (MHULEIIbI) Ha
npumepe BaSO4 crabunusupoBannoro BaCl2. Ykaxute cocTaBHbIE YaCTH MOTYYEHHOTO 307IS.
[TpuBenuTe npuMepsl KOJIOUIOB B IPUPO/IE.

51.Bpiuucnure KOJUYECTBO TEIJIOTHI, KOTOPOE BBIAENAETCA Mpu oOpa3oBanuu 106 kr
ammuaka B cyTku, ecnu AH p-umum = -92,0 k.

52.MonexynsipHas ¥ HOHHas ajcopOLMs U3 PACTBOPOB Ha TBEPIBIX aJICOPOCHTAX,
OCOOEHHOCTH M XapaKTEPUCTHKHU 3THUX MpolieccoB. Paccunraiite acopOMpOBaHHOE KOJIMYECTBO
YKCYCHOM KHCIOTBI B Mr-3kB/r, ecnu mpu aacopouuun CH3COOH mnouBoit paBHOBecHas
koHneHTpanus (Cp) paBHsuiack 33,5 MMOJB/I, KOHCTaHTHl ypaBHeHus @peiinmmxa K u I/n
COOTBETCTBEHHO paBHbI 9,5 u 0,22.

53.BydepHble cuCcTEeMBI, UX COCTaB M MeXaHuU3M Oy(depHOro neicTBUsS Ha NpUMEpe
aneratHoit OydepHoit cucremsl, cocrosmeid w3 10 mu, 0,1m CH3;COOH u 10 ma 0,1m
CH;COONa.

54.2nexkTpoMeTpruUecKrue METO bl IPU UCCIIE0BAaHUH arPOHOMUYECKHX 0OBEKTOB.

55.BaustHue Ttemneparypbl Ha ckopocTh peakiuu. [lpaBmio Bant-T'odda, ypaBHeHue
AppeHuyca, HOHATHE 00 YHEPIUU aKTUBALIUN CHCTEMBI.

56.I1ouBennble komtounbl. IlpuBenure mpUMepsl CTPOEHHS MUHEPAIbHON MOYBEHHOM
KOJIJIOWJHOM YacTHIBl Ha MpuMepe okcuaa kpemHus. [laiite nmoHstue 6a3ou0B M aneouaoB,
MOKaXUTE HA MX IPUMEpPE MPOIIECC B3aUMHON KOAryJIsSIIIMA KOJUIOU/I0B.

57.0nummre MeTOJbl OIpEeesIeHUs] OCMOTHYECKOro JaBleHHs (pacueTHBIi U ¢
MOMOIIIBI0 OCMOMETPA).

58.Bropoe Hauano TepMOJMHAMMKH, €r0 MaTeMaThdeckoe BblpakeHue. lloHsTHe 00
SHTPONHH, CBOOOJHON IHEPIUH U MAaKCUMaJIbHOU paboTe.

59.4rto Takoe MOHHBIN 00MeH? OnuIMTe 3aKOHOMEPHOCTH MOHHOTO 00MeHa, OOMEHHYIO
KHUCJIOTHOCTh U TIOTJIOTUTEIbHYIO CHOCOOHOCTH MOYB. KakoBa ponb 3THX HPOIECCOB B
arpoHomun? CocTaBbTe CXeMy MOHHOro oOMeHa Mexay katuoHutoM KVY-2 B H+- dopme u
kaTroHamu Na' u3 pactBopa NaCl.

60./laiiTe XxapakTepUCTHKY OINTHYECKUX METOJIOB INPH MCCIEJOBAHUU OHOIOTHYECKUX
CUCTEM U YKa)KUTE BO3MOXHOCTH MX IPUMEHEHHS.

61.0OcHOBHBIE IPUHIMIIBI KaTaau3a. | OMOT€HHBIN U FeTEpPOT€HHBIN KaTanus.

62.MoJeKyJISIpHO-KUHETUYECKHE  CBOMCTBA  KOJUIOMAHBIX  cucTeM. [loHaTtne o
CEIMMEHTALUH.

63.Kak no Benmuumne DJIC rampBaHMueckoro syeMeHTa omnpeaenuTb pH pactBopa u
KOHCTaHTY JIUCCOLMAIINU CJIAa00N KUCIOTHI?



64.3ammTa KOJUIOMJAHOM CHUCTEMBI OT KOAryjsiliuM, €€ KOJNYECTBEHHOE BBIPAKEHUE.
MexaHu3M U 3HaYeHHE KOJUTOMIHON 3alUThl B IPUPOIHBIX SIBJICHUSIX.

65.0nexTpoansle noteHuManel U OJIC rampBaHMYeckux 3yieMeHTOB. HopmanbHbII
(crangapTHbI) nNoTeHUMan. BomopoaHbli 3JIEKTpOA W €ro SJIEKTPOAHBIA MOTEHIUAL.
Brruucnute (€) BOAZOPOAHOTO 3JEKTPOa, MOTPYKEHHOT0 B pacTBop ¢ pH = 2.

66.Yepes xonoHky katuonuta B H+ - ¢popme mpomyctun pactBop CuSO4. CocraBbTe
CTEeXHOMETPUYECKOE ypaBHEHHE IpoIecca COPOIHH.

l'[paRTn'{ecmle 3alaHud 1JI IIPOBEACHUSA 3a1UeTa

o Vel Q
1. HCHOJ’IBBYH IOHATHUEC CPCAHCU TECIINIOEMKOCTHU AC = E BBIYHMCJINTh KOJIMYECTBO TCIIJIOTHI,

HeoOxoaumont st HarpeBa 2000 kr BOAbI Juisi MOWMKM oOopynoBanus oT 20 C® o 80 C°.
Breranciuth konmmuecTBo napa ¢ sutanbnuen 2500 kHk/Kr, He00X0IMMOT0 JUIsl 3TOT0 Harpena.
2.0npenenuTh KOIMYECTBO TEIIOTHI, YXO/IAIEe C TOMMOYHBIMUA ra3aMHu KOTEIbHOM, €ClId COCTaB
razoB B 00bEeMHBIX MporeHTax ciuenyrommii: 70 % azora, 20 % yrnekucnoro raza, 10 %
BOJsIHOTO napa. TemnepaTypa TonouHslx ra3os 380K.

3.13 ypaBHenus ['m66ca-I'ensmronbua AH = AG + TAS BBIMUCIUTH MU3MEHEHHE SHTPOIUU B
MpoLIecCe UCTIAPEHUs BOJBI M OOBSCHUTH, YTO MPOUCXOTUT C MOJIEKYJIAMH, YUUTHIBAsE 00bEeMBI |
MOJISI )KUJIKOM U Ta3000pa3HON BOJIBI.

4.ITpouecc hoTocuHTE3a MOXKHO MpeacTaBUTh cxemoii: 6C0, + 6H,0 =C¢H 1,06+ 60;.
Paccuuraiite u300apHBI MOTEHLMAN STOW peakUUU M clejaiTe BbBIBOJ 00 YCIOBHUAX €€
nporekanus, ecinu: AG°CgH 206 = —217,56 kkan/monb; AC°H0 = —56,69 kkan/molb;

AG°co, =-94,26 KKa1/MOJIb.

5.00BSACHUTH W MOKA3aTh CXEMAaTUYHO MPUHIUI KAJTOPUMETPHUUYECKOTO OMPEICICHHUS TEIIIOBBIX
3¢ (HEeKTOB IIPOIECCOB.

6. TaBHBIM UCTOYHUKOM SHEPTHUH JJI OOJBITMHCTBA )KUBOTHBIX OPTraHU3MOB SIBJISTFOTCS KUPBI U
yrieBoasl. B opranusMe 3TH BEIIECTBA «CTOPAaIOT» - OKUCISIIOTCA KUCJIOPOJIOM, TOCTYHAIOIIUM
U3 BO3[yXa B JIETKHE, U TEPEHOCATCS TeMOrIoOMHOM KpoBU. TemaoTBOpHas CHOCOOHOCTh
(KaJIOpUITHOCTH) THINM OLEHUBAaeTCsl TerIoBEIM 3ddexkrom e€ cropanus (x x/KMons wim
KKaJI/KkMOJib). CpaBHUTE KaJTOPUIHOCTH YTIIIEBOAOB U KHPOB.

C6H1206 + 602 = 6C02 + 6H20; AHO(C6H1206) =-2820 KH)K/MOJ'IL;

2Cs7H9O¢ + 1630, = 114CO;, + 110H,0.

AH°tpucreapara riunepuna = —75520 kJIx/MoJIb.

7. Jns ompeneneHUss CKOPOCTH MHBEPCHU 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

o0 -3,37

Onpenenuts NOPSIIOK PeaKIMi U KOHCTAHTY CKOPOCTH.

8.0mpenenuTh SHEPTUI0 aKTUBALIUU PEeaKIIMU rpapruecKuM METOJIOM
2Ag + (NH4)28208—> AgQSO4 + (NH4)QSO4’
€CITM U3BECTHBI KOHCTAHTBI CKOPOCTH M TEMIIepaTypa peakinu:

t°C 20 40 60

K*10* 0.54 066  1.77



9.00BACHUTD MMOHATHE U IPUBECTH YPABHEHNE KOHCTAHTHI XUMHUECKOTO PAaBHOBECHSI, UCXOS U3
YCJIOBHS paBEHCTBA MPSIMOUN M 0OPaTHON CKOPOCTEH XUMHUUYECKON PEaKIIMUH

10.PaccunraTh, Kak M3MEHHTCS CKOPOCTh MPSIMBIX M OOPAaTHBIX PpEaKIUii B PaBHOBECHBIX
cucremax: 1) Hy + J, <> 2HJ; 2) 2NO + 0, <> 2NO, npu yBeTUUYCHUH TaBJICHUS B 2 pasa.
11.00BcHUTh CYIIHOCTh (OTOKOJIOPHUMETPUIECKOTO METOAA OIpeNeTeHUS KOHIECHTPAIUU
BEILIECTB B pacTBOpax. B kauecTBe 0cHOBBI B34Th 3aK0H byrepa-JlamGepra-bepa.

12.KneTo4Hslii COK, ITOJIy4E€HHBIN U3 KOpPHEH caxapHOM CBEKJIbL, UMEET KOHLIEHTPALUIO caxapa
17% (BecoBbIX). BeruncauThb ero reMnepaTtypy 3aMep3aHus 1 OCMOTHYECKOE JaBlIeHUE IS
27°C. TlnoTtHOCTS pacTBopa paBHa 1,1 kr/m°

13.1Ipu pactBopenuu 2,76 T TpexaromHoro cnupra B 200 r BoJibl TEMIIEpaTypa 3aMep3aHus
nonusmwiack Ha 0,279 rpagyca. Onpenenurb MOJIEKYJISIPHYIO MacCcy 3TOr0 CIIUPTA U 3allucaTh
14.Ilosicauth siBIeHHA ocMoca U oOpaTtHoro ocmoca. OIpenesnTh OCMOTHYECKOE JaBJICHHE
BOJIHOT'O pacTBOpa IIt0K03bl Ipu 25°C, eciu B 3 11 pacTBOpa coaepkutcs SOr rroKo3bl.
15.PacTtBOp TpexaroMHoro cnupta, coaepxamuii 1,38 r cnupra B 100 r Bozbl, 3aMep3aeT Nnpu
temneparype —0,279 °C. Onpenenuts, 4To 3a CIUPT pacTBOPEH B BOJIE.

16.IIaTunponeHTHBIN BOHBIN pacTBOP MEJHOIO KyIopoca MCIOJIb3YIOT B KauecTBe (DyHruIuaa.
Paccuurars Temneparypy 3amep3aHus 3TOr0 pacTBOpa.

17.Ha ocHOBaHMM TEOPUM PACTBOPOB OOBSICHUTH MEXAHU3M HJIEKTPOJIUTHUECKONW TUCCOLMALIUN
CUJIbHBIX U CJIa0BIX 3JIEKTPOJIUTOB.

18.06pacuuth nonsitue pH u pOH BogHBIX pacTBOPOB.

19.pH pactBopa paen 7,21. HailiTu KOHIIEHTpaluu BOJOPOIHBIX, THAPOKCUIBHBIX HOHOB M
pOH.

20.PaccunTtarh KOHIIEHTPALIMIO HOHOB BOJIOPOA B pacTBOpax, ecinu ux pH pasusl: a) 9,3; 6) 2,7.
VYKa3aTh peakiHio Cpe/ibl.

21.ITouemy mpum pmoOaBicHWHM KHCIOT wWin Imenodeir pH  OydepHoil cUCTEeMBI H3MEHSETCS
He3HauuTenpHo? Hanucats Mexanusm OydepHoro neiictBus OydepHbIX cMecei.

22.00bACHUTH MOHATHUSI aKTHBHAas(CBOOOJHAs) KUCIOTHOCTh M CBSI3aHHAs KHUCIOTHOCTb. Kax
MOYKHO UX OIPENIEIUTh B PaCTBOPE.

23.00bacHuTh MeToll pH-MeTpun (Ha OCHOBE raJlbBaHMUYECKOI'O 3JIEMEHTA, COCTABJIEHHOTO W3
XJIOpCEPeOPSHOTO U CTEKIISTHHOT'O 3JIEKTPOJIOB).

24.00bACHUTD U TIOKa3aTh HA IPUMEPAX SIBICHUS XMMHUECKON 1 pU3NUEeCKON aacopOLuu.
25.BplYMCANTh BENWYMHY ajacopOuuu 1o ypaBHeHHto [u0O6ca ans crnupra npu 200C u
koHueHtpanuu C2 = 0,25 xkMoyb/AM3, eciau MOBEPXHOCTHOE HATsKEHHE BOAbl — 72,75 <10-3
H/m, pactBopa ciupta — 5110-3H/m, C1=0,00.

26.00bACHUTD U TIOKa3aTh HA IPUMeEpax sIBICHUE HOHHOM aIcOpOIHH.

27.Kax ornpenennTs OOMEHHYIO KUCIOTHOCTh IOYBBI.

28.00bACHUTDH NOHSITHE TOBEPXHOCTHO-AaKTUBHBIX BEILIECTB, IPUBECTU IPHUMEPBHI.

29.0nucaTh 3aKOHOMEPHOCTH MOHHOTO OOMEHa. YKa3aTbh, B KaKOl MOCIIe0BaTeNIbHOCTH OyneT
MPOUCXOAUTH MOHHBIM 0OMeH Ha katuonute B H+- dopme crnempyrommx anexkrponutoB: CaCly;
KNO3; Na3POy; FeCls.

30.CocTaBUTh CTEXHOMETPUUECKHE YpaBHEHUS HOHOOOMEHHOIO TIpollecca 00ECCOTUBAHMS
BOJIbl. OOBSACHUTD CYIIHOCTH 3TOT'0 Ipoliecca.

31.PaccunTtaTh KOJMYECTBO MOJIOYHOW KHCIOTHI, ajcopoupoBaHHoe 100r axTUBHPOBAHHOTO
yIJIsl, €CIIM PaBHOBECHAss KOHIIEHTPALMsI MOJIOYHOW KHCIIOTHI B pacTBOpe paBHa 7,5 MoJjb/I, a
KOHCTaHThl ypaBHeHUs DpelHuinxa, onpeaeseHHbIe ONbITHbIE MmyTeM, paBHbl K= 3.8 u 1/m =
0,17.

32.I1pu agcopOLry MOJIOYHOM KHCIIOTHI Ha MOYBE ObUIN MOJyYEHBI CIIEIYIOIINE PE3YIbTaThI:
PaBHOBecHas koHIeHTparus, mois/n ~ 0,02;  0,04; 0,08

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

Onpenenuts 3HaU€HUE KOHCTAHT B ypaBHeHUU Dpeitnanuxa.



33.K kakoMmy 3JIEKTpoay mpu d3JeKkTpodopese OyayT mepeMemarbcs YacTUIBI 307 HOAUIA
cepebpa, monydeHHoro B mpucyrcTBuM u30bITka AgNO3? CocTaBUTh CXEMy CTPOCHHS
MUIIEIUIBI.

34.K kakoMy 3JEKTpOJy INpHu 3JeKTpodopese OyayT mepeMemaTbcsi 4acTUIbl 3075 Cyiabhuaa
MBIIIbSIKA, CTA0MJIM3UPOBAHHOTO CEPOBOJOPOJHON KHCIOTOH? 3amucarth CXeMmy CTPOCHHUS
MUIEJUTBI TOTO 30JI51.

35.11oporu xoaryasuuu Ass UCCIEAYEMOTO 30Jis PABHBbIL:

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

v(AICI3) = 0,05 mmons /am3. OnpenenuTs 3apsia MUALIEIUT 30151,

36.'mnpo3onp xjopuaa cepedpa moiydeH B u30biTke AgNO;.Kakoii u3 snexkrponmtoB - KCI,
K,S04, CaCly-0yner uMeTs HaMMEHbIINK TOPOT Koarysinuu? OTBET 000CHYHTE.

37.00bACHUTH U MOKA3aTh CXEMATHYHO MPOLIECC TUIICOBAHUS TIOYB.

38.00bICHUTh W TOKa3aTh CXEMaTHYHO MEXaHH3M O00pa30BaHUS SMYJIbCHI PAacTBOPOB IS
OTIPHICKUBAHUS PACTECHUI.

39.06bs1cHUTH 00pa30BaHKE MIIUCTHIX 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» MPOBOAUTCS B
cootBercTBUU ¢ [INKyO6I'AY 2.5.1 «Texkymuil KOHTpOJb YCIEBAEMOCTH U MPOMEXKYTOUHAs
aTTecTalus CTYACHTOBY.

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

KpurepusiMu OLIEHKM BBIIIOJHEHHOTO Keic-3aJJaHusl SIBJISIETCS IIOJIHOTA OTBETa Ha
IPAaKTUYECKHE U TEOPETHUECKUE BOIPOCHI.

OneHka «OTJIIMYHO» CTABUTCS, €CIIM YETKO M3JI0KEHbI PELICHUS U MPUEMBbI BBIIOJHEHUS
3aJlaHuUs.

OneHka «XOpoIIo» - OCHOBHbIE TPeOOBaHUS K 3aJaHUIO BBINOJHEHbBI, HO IMpPH 3TOM
JIOIYILIEHbI HEJJOUYEThI B U3JI0’)KEHUH TEOPETUYECKOT0 MaTepuaa o TeMe 3aJaHusl.

OrneHKa «yJOBIETBOPUTENBHO» - UMEIOTCS CYLIECTBEHHBIE OTCTYIJIEHUS OT M3JI0KEHUS
TEOPETUYECKHUX U MPAKTHYECKUX BOIIPOCOB IO TEME 3aJaHHUS.

KpurepussMu OLICHKM BBIIIOJHEHHOW JIA00OPATOPHOM PadoThl SBISETCA IOJHOTA
BBITNIOJTHEHUS paOOThI M OTBETA HA MPAKTUYECKUE U TEOPETUYECKUE BOTIPOCHI.

OneHka «OTJHYHO» CTAaBUTCS, €CIM BBIIOJHEHBI BCe TpeOOBaHUS K JabopaTOpHOMH
paboTe, YETKO M3JI0KEHBI PEIICHUs U IPUEMBI BBIITOJIHEHUSI paObOThI, COOJIIOIEHBI TPeOOBaHUS K
BHEIIIHEMY 0()OpMIIEHHUIO.

OneHka «XOpoLIo» - OCHOBHbIE TpPeOOBAaHUS K JJAOOpPaTOPHON pabOTEe BHIIOJIHEHBI, HO
IPU OTOM JONYLIEHbl HEAOYETHl B M3JIOKEHUM TEOPETHUECKOIO Marepuala II0 TeMe
nabopaTopHOM pabOThI, UMEIOTCS YITYIIIEHUS B O()OpMIICHUH.

Onenka «yAOBJICTBOPHTEJBHO» - UMEIOTCA CYLIECTBEHHBIE OTCTYIJIEHUS OT
TpeOOBaHUI K BBIIOJIHEHUIO JAOOPaTOPHON pabOThl, UCIIBITHIBACT 3aTPYAHEHUSI IPU U3JI0KEHUN
TEOPETUYECKHUX BOIIPOCOB IO TeMe PabOTHI.

Onenka «HeyJI0BJIeTBOPUTEIbHO» - JalOopaTopHas paboTa He BBINOJHEHA,
0OHapyKUBaeTCA CYIIECTBEHHOE HEMIOHMMAaHNE TEOPETHUECKUX BOIIPOCOB 110 TeME paboTHhl.

Kputepuu onieHKkM 3HaHUM CTYJ€HTOB NPH NPOBEJEHUU TECTUPOBAHUS:

Ouemca «OTJIMYHO» BBICTABJIACTCA IMPHU YCIOBUHW IPABUIIBHOT'O OTBETA CTYACHTA HE
MeHee ueM 85 % TEeCTOBBIX 3aJIaHHM;

Ouemca «XO0poHI0» BBICTABIACTCA IPU YCJIOBUH PABUIIBHOT'O OTBETA CTYACHTA HE
MeHee ueM 70 % TeCTOBBIX 3aaHHIi;



OueHka «yA0BJIEeTBOPUTEIbHO» BBICTABJISETCS MIPU YCIOBUHU MPABUILHOTO OTBETA
cryaenta He meHee S1 %; .

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

Kpurepusimu onenku pedepara SBISIOTCS HOBH3HA TEKCTa, OOOCHOBAaHHOCTH BBIOOpA
UCTOYHUKOB JINTEPATYPhI, CTETIEHb PACKPBITHS CYIIHOCTH BOMpOCca, cOOII0AeHNEe TpeOOBaHUN K
0 OpMIICHHUIO.

OneHka «OTJIMYHO» CTAaBHUTCS, €CIHM BBIMOJHEHBl BCE TPEeOOBAaHUS K HANKCAHHIO
pedepara, obo3HadeHa npobieMa 1 0OOCHOBAaHA €€ AKTYaJbHOCTB, CHICJIAaH aHAIN3 Pa3JIMYHBIX
TOYEK 3pEHHsI Ha MPOOJIeMYy M JIOTHYHO M3JI0KE€Ha COOCTBEHHAsl MO3UIUS, CPOPMYIHPOBAHBI
BBIBOJIBI, TEMa PACKPHITA ITOJIHOCTHIO, BBIJIEP)KaH 00BEM, COOIIIOICHBI TPEOOBAHUS K BHEITHEMY
0(OPMIICHHUIO.

OneHka «XOpomIo» - OCHOBHBIE TpeOoBaHUS K pedepaTy BBINOJHEHBI, HO IPH 3TOM
JIOIYIIICHBI HEJI0UETHl B U3JI0KEHUU MaTepHajia, OTCYTCTBYIOT JOITMUYECKas MOCIEI0BATEIbHOCTD
B CY)KICHUSX, HE BBIAEPKaH 00beM pedepara, UMEIOTCS YIYIIEHHs B 0)OpMIICHHN.

Ouemca «YOAOBJIECTBOPUTEJIBHO» - HMCIOTCA CYHICCTBCHHBIC

TpeboBaHmii k pedepary.

OTCTYILICHHUA OT

OneHnka «HeyJdOBJIETBOPUTEJIbHO» - TeMa pedepara HE pacKpbiTa, 0OHAPYKUBAETCS
CYLIECTBEHHOE HETIOHUMAaHUE NMPOOIJIEMBI.

KpnTeplm OIleHKH 3HAHMIA oﬁyqamumxcs[ IPU BBICTYIVICHUH C TOKJIAA0M

IToka3arens [papanms basnel
CootBercTBHE JIOKJIaJIa | COOTBETCTBYET MOJHOCTHIO 2
3asBJICHHON TeMe, LeJI U | €CTh HECOOTBETCTBUS (OTCTYIUICHHUS) 1
3aJ1a4aM MPOEKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTYypUpOBaHHOCTh CTPYKTYpUPOBaHO, 00€CIIEYMBAET 2
(opranuzanus) JIOKJIaza, | CTPYKTYpUpPOBaHO, HE 00eCcTIeunBaeT 1
KoTopas o0ecrneurBaeT | He CTPYKTYpUPOBaHO, HEe 00ecreunBaeT 0
MTOHMMAaHHE €ro COJepKaHuUs
KyneTypa  BBICTYIJIEHHST — — | paccka3 0e3 oOpallieHHs K TeKCTY 2
YTeHUE C JIMCTa WJIM pacckas, | pacckas ¢ oOpalieHueM TeKCTy 1
oOpall€HHBIN K ay/IUTOPUU YTEHHE C JINCTA 0
JlocTynHOCTB JOKJIaja 0 | 1ocTynHO 03 YTOUHSIOIINX BOIPOCOB 2
COJIEp’)KaHUU  MPOEKTa,  €ro | JOCTYNHO C YTOYHSIOUIMMH BOIIPOCaMU 1
LeNnsix, 3ajadax, MeToAax | | HEJOCTYIHO C YTOUHSIOIMMH BOIIPOCAMHU 0
pe3ynbraTax
[lenecooOpa3HOCTb, 1enecoodpasHa 2
WHCTPYMEHTAIBHOCTD 11e7Ieco00Pa3HOCTh COMHUTENIbHA 1
HarjsiIHOCTH,  YpOBEHb €€ | He 1enecoo0pas3Ha 0
MCII0JIb30BAHUS
Cobmroienue BPEMEHHOTI0 | COOMIOEH (HE IIPEBBIIICH) 2
pernaMeHTa Jokiaaa (He Ooiee | mpeBbllIeHHE 0€3 3aMevaHus 1
7 MUHYT) MIPEBBIIICHUE C 3aMEYaHUEM 0
YETKOCTh U MOJIHOTA OTBETOB HA | BCE OTBETHI YETKUE, ITOJIHBIE 2
JIOTIOJIHUTEIbHBIE BOIMPOCHI IO | HEKOTOPbIE OTBETHI HEUETKHE 1
CYHIECTBY JOKJIaJa BCE€ OTBETHI HEUETKHNE/HETIOJIHbIE 0
Bnanenune crernuaiIbHON | BiameeTr cBOOOIHO 2
TEPMHUHOJIOTHEN o TeMe | MHOTAa ObUT HETOYEH, OIINOacs 1
MPOEKTA, HCIOJIb30BAHHOM B | HE BIAJEET 0
JOKJIazie




KynbTypa auckyccun — yMeHHE | OTBETHII Ha BCE BOIIPOCHI 2
HIOHATh cobeceHUKA U | oTBETHJI Ha OOJIBINYIO YacTh BOIPOCOB 1
apryMEHTHPOBAHO OTBETHTh Ha | HE OTBETHJ Ha OOJIBIIYIO YacTh BOIIPOCOB 0

€TI0 BOIIPOCHI

HIkana oueHKH 3HAHUA 00yYAOIIMXCS MPH BBICTYIJIEHHH C TOKJIAT0M:
O1eHKa «OTJIHYHOY — 15-18 Oamios.
Ornenka «xopouo» — 13-14 6amos.
OrneHka «y/10BJIeTBOPUTEILHO» — 9-12 GaioB.
OreHKa «Hey/10BJIeTBOPUTEIbHO» — (-8 OaylIoB.

Kpurepuu BbICTaBIEHUS OLICHOK IIPY IPOBEJICHUU 3a4eTa.

OuneHKH «3a4TeHO» M «HE3aYTeHO» BbICTABIAIOTCS [0 JUCLUILIMHAM, (QOpMOI
3aKJIIOUYUTEIILHOTO KOHTPOJIS KOTOPBIX sABJISIETCS 3a4eT. [Ipym 3TOM OneHKa «3ayTeHo» JOJIKHA
COOTBETCTBOBATH MapamMeTpaM 1000 M3 MOJOXKHUTENbHBIX OLIEHOK («OTIMYHOY», «XOPOIIO»,
«yJIOBJIETBOPUTENILHOY), @ «HE3AUTEHO» — IapaMeTpaM OLIEHKH «HEYAO0BIETBOPUTEIILHO.

OuneHka  «OTJMYHO»  BBICTAaBISETCS  OOydYaromeMycs,  KOTOpPBIA  00JagaeT
BCECTOPOHHMMH, CHCTEMAaTU3UPOBAHHBIMU M TJIYyOOKMMH 3HaHUSIMHM MaTrepuana ydeOHOH
IIPOrpaMMbl, YMEET CBOOOJHO BBINOJIHATH 3aJaHMsl, IPEIyCMOTPEHHbIE Y4EOHON MPOrpaMMoH,
YCBOWJI OCHOBHYKO M O3HAaKOMWICA C JONOJHUTEIBbHOM JUTEPATYPOH, PEKOMEHIOBAHHOU
yueOHoll mnporpammoi. Kak mnpaBuio, OLEHKa «OTIMYHO» BBICTABIAETCS OO0YyYaroLIEMyCs
YCBOMBILIEMY B3aWMOCBSI3b OCHOBHBIX IIOJIOKEHUHN U IOHATHN JUCLHUIUIMHBI B UX 3HAYECHUM JUIS
npruoOpeTaeMoil  CHEeLMaNbHOCTH, MPOSIBUBIIEMY TBOPYECKHE CIHOCOOHOCTH B IOHMMAaHUH,
U3JI0KEHUU U UCIIOJIBb30BAHUU YUYE€OHOT0 MaTepHala, MpaBUIbHO 0OOOCHOBBIBAIOIIEMY IPUHATHIE
peleHus, BIaICIOIEMY Pa3HOCTOPOHHUMH HaBBIKAMH M IIPUEMAMU BBIITOJIHEHUS PAKTUYECKUX
pabor.

OneHka «X0pouIo» BBHICTABISIETCS OOydaromeMmycs, OOHapyKHBIIEMY IIOJIHOEC 3HAHHE
MaTepuaia Y4eOHOH NporpaMMbl, YCHEIIHO BBIMOIHSIOMIEMY HPEIyCMOTPEHHbIE Y4eOHOI
[IpOrpaMMoOM 3aJaHus, YCBOMBLIEMY MAaT€pHUall OCHOBHOW JINTEpPATypbl, PEKOMEHIOBAHHOU
yuebHOI mnporpammoi. Kak mnpaBuio, OIEHKa «XOpOILIO» BBICTABISIETCS OO0yYaromemycs,
NOKa3aBIIEeMy CHUCTEMaTU3WPOBAHHBIN XapakTep 3HAHUW MO JUCHMIUIMHE, CIOCOOHOMY K
CaMOCTOSITEIbHOMY TIOINOJTHEHUIO 3HAHUN B XOJie JajbHelIIeld yueOHOH U nmpodeccnoHaIbHON
JIEATEIbHOCTH, IPABUJIBHO MPUMEHSIONIEMY TEOPETHYECKHE IIOJOKEHHsSI IIpU PEIIECHUU
NPaKTUYECKUX BOINPOCOB M 3ajJad, BIAJCIOIIEMy HEOOXOIUMBIMU HAaBBIKAMH M IpHEMaMHU
BBITMIOJTHEHUS! PAKTUYECKUX padoT.

OneHka «y/lOBJIETBOPUTEJIBbHO» BBICTABISETCS O0ydYaroleMycsi, KOTOpBIN IOKa3al
3HaHUE OCHOBHOI'O Marepuana y4yeOHOH mporpammsl B 00beMe, JOCTATOUHOM U HEOOXOJUMBIM
JUIsL  ajbHeimend yueObl W mpenacrosimed paboThl MO CHENMATbHOCTH, CIpaBWICA C
BBIMIOJTHEHUEM 33JaHUM, MPEeIyCMOTPEHHBIX Y4eO-HOM mporpamMmoin, 3HAKOM C OCHOBHOM
JUTEpaTypol, pEeKOMEHJIOBaHHOW  y4eOHOW  mporpammoil. Kak  mpaBwiio,  oleHka
«YAOBIIETBOPUTEIHHO» BBICTABIISAETCS 00y4arOIIEMYyCs, JOMYCTUBILIEMY MOTPELIHOCTH B OTBETAX
Ha HK3aMEHE WJIM BBIOJHEHUHU K3aMEHAI[MOHHBIX 33aJJaHUi, HO 00agaromemMy HeoOX0IMMbIMU
3HAaHUSMU 107 PYKOBOACTBOM IIpENoOaBaTelss Mg YCTPAHEHWMS JTUX IOTPELIHOCTEH,
HapyIIAOIIEMY IOCJIEJOBAaTEIbHOCTh B M3JI0KEHUH y4eOHOro MaTepuaja U HCHBITHIBAIOIIEMY
3aTpYAHEHUS NPHU BBHIOJHEHUHU MPAKTHYECKUX padoT.

OneHka «HeyI0BJIETBOPUTEJIbHO» BBICTABISETCS OOy4aroUuleMycs, HE 3HAloIIeMy
OCHOBHOI1 YacTu Marepuana yueOHOW MpOorpaMMbl, TOMYCKAIOIIEMY NPUHLIUIUAIbHBIE OUITHOKI
B BBIIIOJHEHUH MPEAYCMOTPEHHBIX y4eOHOH MmporpamMmoil 3aiaHuii, HEeyBEpeHHO C OOJBIINMHU



3aTPYAHEHUSIMH  BBINIOJHSIONIEMY  TNpakTHueckue paborel. Kak  mpaBuio,  oueHka
«HEYJIOBJIETBOPUTEIBHO» BBICTABIIACTCS O0YYaIOIIEMYCsl, KOTOPbI HE MOMET MPOJOJIKHUTh
0o0y4eHHEe WU MPUCTYNUTh K JEATEIBHOCTH MO CHELUAIBHOCTH IO OKOHYaHUM YHMBEPCUTETA
0€3 I0TOJIHUTENBHBIX 3aHATUH 110 COOTBETCTBYIOIIEH AUCIUIIIMHE.

MeTtoauyeckue peKOMEHAALMHU 110 NNOAT0TOBKE K 3a4eTy

[TonroroBka K 3aueTy TpeOyeT olpeneaeHHoro anropurma nedctBuil. Ilpexne Bcero
HE00XO0IMMO 03HAKOMUTBCSI ¢ BOIIPOCAMH, KOTOPbIE BEIHOCAT Ha 3k3aMeH. Ha ocHOBe 3T0oro Hano
COCTaBHTH IJIaH MMOBTOPEHUS U CUCTEMAaTU3allMl y4eOHOro MaTrepuaia Ha KaXIblid J1eHb, YTOObI
OCTaBUTb JI€Hb WM €0 YacTh [yl HOBTOPHOr0 0000IIeHNEe IPOrPaMMHOI0 MaTepHaa.

Henb3st orpaHuumBaThCS TOJNBKO KOHCHEKTaMHU JICKIHHA, CIEeAyeT HpopadoTaTh HYKHBIC
yueOHbIe T0COOUs, PEKOMEHIOBAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh pabOTHl B MOATOTOBKE K 3a4eTy JOJDKHA OBITh Takas: BHUMATEIbHO
IPOYUTATh U YSACHHUTH CYTh TPeOOBaHMH KOHKPETHOI'O BOIPOCA MPOrpaMMbl; O3HAKOMHUTHCS C
KOHCIIEKTOM; BHHMATEJIBHO NpopadboTaTh HEOOXOAMMBIA Y4eOHBI Marepual Mo Y4eOHBIM
0COOUSM U PEKOMEH1yeMOI JINTepaTyphbl.

Ecin juid oTAENbHOM TeMBl IMPENOJaBaTeNlb IMPEAJIOKNUI NEPBOMCTOYHUK, CHELMAIBHYIO
HAY4YHYIO JIUTEpaTypy, KOTOPYIO CTYACHT pa3pabaTbiBajl B IEPUOJ MOATOTOBKH K 3aHATHUSM,
HEOOXOJUMO BEPHYTHCS K 3amUCSIM JTHX MarepuajoB (a B OTAEIbHBIX CIy4asX M 110
OpPUTHHAJIOB), BOCCO3/1aTh B MAMATH OCHOBHBIE HAy4YHbIE [TOJIOKEHMSL.

B ornmenpHOM TeTpaau Ha KaxKIbId BOIPOC CIIENYET COCTaBUTh KPAaTKUW IUIAH OTBETA B
JIOTMYECKON OCIIeI0BaTEIbHOCTH U ¢ (pruKcanueil HeoOX0AMMOro MIUTFOCTPATUBHOIO MaTepuaa
(IprMepBI, pUCYHKH, CXEMBI, IU(PHI).

Ecnu oraenbHbIE BOIPOCHl OCTArOTCS HESACHBIMH, MX HEOOXOJUMMO HamucaTb Ha MOJSAX
KOHCIIEKTa, YTOOBI BBIACHUTH Ha KOHCYJbTalMu. OCHOBHBIE IOJIOXKEHUS TEMBI 11OCIE TITyOOKO
OCO3HAaHHE MX CYTH CIEeAyeT 3ay4yuTb, IIOBTOPSSA HECKOJBKO pa3 WM paccKasblBas KOJUIETE.
Baxwneiimyo uHpOpManuio cieayer o003HauaTh OPYTUM ILIBETOM, 3TO IOMOTaeT JIydllle HX
3aIIOMHUTb.

CrnenyeT NOCTENEHHO MEPEXOIUTh OT MOBTOPEHUSI MaTepuana oJHOM TeMbl K Jpyroi. Koraga
IOBTOPEH M CUCTEMAaTU3UPOBaH BeCh y4eOHBIH MaTepHual, HEOOXOJUMO MEPECMOTPETh €ro eIle
pa3 yxe 3a CBOMMU 3aIUCIMHU.

VY no6Hee TOTOBUTHCS K 3a4eTy B YUTAJIBHOM 3ajie OMOJIMOTEKH WM B CIIELUAIN3UPOBAHHOM
yueOHOM KabuHere. B TeueHue cyrok HeoOxoaumo paboTarh 8-9 yacoB, Jenas yepe3 Kaxkible
1,5 gaca nepepbiBa Ha 15 MUH.

Kpurtepun oneHKH 3HaHWH CTyJACHTA NIPH cAade 3a4eTa:

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

IIpu >TOM OlLEHKAa «3a4TeH0» JIOJDKHA COOTBETCTBOBATH IapaMeTpaM Jr0oi u3
HOJIOKHUTEIBHBIX OLICHOK («OTIMYHO», «XOPOILO», «YyHOBIETBOPUTEIILHO»), & «HE3AYTEHO» —
napamMeTpam «HEy/I0BJIETBOPUTEIBHOY.

8 IlepeyeHb OCHOBHOM M 1ONIOJHUTEIBbHON y4eOHOM JIMTEPATYyPbl

OcHoBHast

1. OcHoBBl OMO(DHU3NYECKON W KOJJIOMJHOW XUMHH [DJIEKTPOHHBIN pecypc|: yueOHoe
nocobue/ E.B. bapkoBckuii [1 ap.].— DIEKTpOH. TEKCTOBBIC JaHHbIC.— MUHCK: Bpimmiimas
mkona, 2009.— 413 c.— Pexum noctyma: http:// www.iprbookshop.ru/20105.html. — 3bC
«IPRbooks»

2. Mapunkuna, I'. A. ®usudeckas W KOUIOWAHAS XUMHS : mpaktukym / . A.
Mapunkuna, H. II. TlomskoBa, 0. WM. Koams. — HoBocubupck : HoBocubupckuii
rOCyJapCTBEHHbIM arpapHbli  yHuBepcurer, 2011. — 183 c¢. — Pexum pocrymna:
http://www.iprbookshop.ru/64801.html



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

3. T'opmikos, B. N. OcHoBel pusuueckort xumun : yueOnuk / B. W. T'opmxkos, . A.
Kysnenos. — 6-¢ u3a. — Mocksa : Jlaboparopus 3nanwmii, 2017. — 408 ¢. — Pexxum pocryna: :
http://www.iprbookshop.ru/88904.html

JlomosHuTeEABHAS

1. DneKTpOHHBIM y4eOHUK 1O (HU3UYECKON M KOJUTOMAHOW XumuH. TperbsikoBa O.U.,
['ybanoBa H.S. 114/57 Mb. [Onekrponnsiii pecypc]. — Kpacnomap: Kyol'AY. 2014.- IDA
[articleID]: 1001406014.- Pexxum noctyma: http:ej.kubagro.ru/2014pdf/14.pdf

2. Xwumusa. MWM30panHble pa3genbl oOmerd (Gu3nueckod W KOJUIOMIHOH XHMHH
[DnexTpoHHbIH pecypc]: yueobHoe mocodue/ O.B. AnapromkoBa [u ap.].— DIEKTPOH. TEKCTOBbIE
nanHeie.— HoBocuOupck: HoBOCHOMPCKHIT TOCYIapCTBEHHBIM TEXHUYECKHH YHUBEPCHTET,
2011.— 160 c.— Pexxum noctyma: http://www.iprbookshop.ru/44701.html. — 3BC «IPRbooks»

3. bparunkoBa W.I'. ®OuU3MKO-XUMHUYECKHE OCHOBBI HMH)XCHEPHOM  DKOJIOTHH
[DnexkTpoHHbIN pecypc]: yueOHoe mocobue/ bparumkoBa W.I'.— DJIEKTPOH. TEKCTOBBIE
nanHbsie.— M.: Poccuiickuii yHuBepcurer npyx0sl Hapoaos, 2011.— 124 c.— Pexwum noctyma:
http://www.iprbookshop.ru/11405.html. — 3BC «IPRbooks».

4. Kupnuenko O.A. IIpakTHKyM MO KOJUIOMTHOHW XUMHUH [DJIEKTPOHHBIA pecypc]:
yuebHo-MeTonudeckoe mnocobue/ Kupuuenko O.A.— DIEKTpOH. TEKCTOBBbIE NaHHbIE.— M.:
[Tpomereit, 2012.— 110 c.— Pexxum noctymna: http://www.iprbookshop.ru/18601.html. — 3bC
«IPRbooks»

9 Ilepeyenn pecypcoB HHG(POPMALNOHHO-TEJIEKOMMYHHKANMOHHOMI ceTH
«HHTepHEeT»

- 9BbC:
Ne | HaumeHoBaHue TemaTnka
1 Znanium.com YHuBepcanbHas
2 N3parenscTBo «JIaHb» BerepuHapus, cenbckoe X035MCTBO, TEXHOJIOTUS XPaHEHUS U

nepepadOTKU NHUILEBBIX MPOJIYKTOB
3 IPRbook YHuBepcaipHas
4 OO0pa3zoBarenbHbIi YHuBepcanbHas
nopran Kyol'AY

10 MeToanyeckne yKazaHus 1Jisl 00y4alOIMXCsl 110 OCBOCHMIO M CUMIIIMHBI

1. KonnmounHas XxuMusi B BOpocax M OTBeTax Y4yeOHO-MeToAuuecKkoe nocodue (s ydammxcs
OakanaBpuata 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. Meronuveckne yKazaHHs JUIsI KOHTPOJII CaMOCTOSATENBHOW pabOThl CTYIEHTOB IO KYypCY
¢u3nyeckoil M KOMIOMTHOW XMMHUH (JUISL CTYJIEHTOB OMOJIOIMYECKHX CIeHUaIbHOCTEN
CEJIbCKOXO35MCTBEHHBIX  BYy30B) — Kpacnomap: Ky6I'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,
NUCITIOJIB3YEMBIX P OCYWECTBJIEHUH
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JIUCIUIIJIMHE,
BKJ/IIOYASA IIEPEYEHD I[TIPOTPAMMHOI'O OBECIIEYEHUA
N UHOOPMAIINOHHO-CITPABOYHbBIX CUCTEM

Nudopmanronusie TEXHOJIOTHH, UCIIOJIb3YEMbIE npu OCYIIIECTBICHUU
00pa30BaTeNLHOTO MpoIecca Mo AUCUUIUIMHE MO3BOJISIOT: 00ECIICUUTh B3aMMOICHCTBUE MEKITY
y4aCTHUKaMU 00pa3oBaTEbHOIO IMPOLecca, B TOM YHUCJIE CUHXPOHHOE WM (MJIM) aCHHXPOHHOE
B3aUMOJICHICTBHE TMOCPEACTBOM ceTu «MHTepHeT»; (QHUKCHpOBaTh XOJ 00pa30BaTEIBLHOTO
mpolecca, pe3yJabTaToB MPOMEXYTOUYHOM aTTeCTally M0 JUCIUILUIMHE U PE3yJIbTaTOB OCBOCHUS
00pa3oBaTeNbHONW TMPOrpaMMBbl; OPraHM30BaTh MpoIlecC 00pa3oBaHUs IYTEM BHU3YAIM3aLUU
u3ydaeMoil MH(OpMalMKM TMOCPEACTBOM HCIOJIb30BAHUS TPE3EeHTAlUi, y4yeOHBIX (DUIEMOB;
KOHTPOJIMPOBAThH PE3YJIbTAaThl 00y4EHHS HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHUSI.

11.1. IlepeyeHb MPOrPAMMHOIO JUIEH3UOHHOT0 O0ecreYeHus

Ne HanmeHnoBanme TemaTnka

1 Microsoft Windows OnepannoHHas cucTeMa
Microsoft Office (Bxirouaer Word, Excel, [TakeT opUCHBIX IPUITOKEHUT
PowerPoint)

11.2. Ilepeyennb npogecCHOHAIBHBIX 023 JaHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

No Haumenosanue Temaruka DJIEKTPOHHBIN ajpec

1 | Hayunas snextpoHHas 6ubauoreka VYHuBepcanpHas https://elibrary.ru/
eLibrary

11.3. Joctyn k cern MHTEpHET

Hoctyn k cetu MHTepHET, AOCTYN B 3JEKTPOHHYIO MH()OPMAIMOHHO-00pPa30BATENbHYIO CPEy
YHHMBEpPCUTETA.

12 MaTepl/IaJII)HO-TeXHI/l‘-leCKOG odecrneuyenue AJIdA oﬁyqem/m o JTMCHMIIJIMHE

HnaHpreMHe MOMCIICHUA OJ1d IPOBCACHHA BCEX BUJIOB y‘~I€6HOI>i JACATCIIBHOCTH.

HaumenoBanue HanmMenoBanue momenieHui st AJipec (MECTOIOIOKEHNE)
yueOHBIX MPEIMETOB, MIPOBEJICHUS BCEX BUJOB YUEOHOM MIOMEIIEHU 7151 MPOBEACHUS
KypCOB, TUCIUIUINH JIEATEIBbHOCTH, PEyCMOTPEHHOMN BCEX BUJIOB yueOHOU
(Momyeit), mpaKTHKH, y4eOHBIM TUTAHOM, B TOM YHCJIE NeSTeNbHOCTH,
MHBIX BUJOB yueOHOU MTOMEIIEHUS I CaMOCTOSTENBHOU MIPEe1yCMOTPEHHON y4EeOHBIM
NESITENIbHOCTH, paboThI, C yKazaHUEM MEePEUHS IUTAaHOM (B clly4yae peann3aiuu
MIPEyCMOTPEHHBIX OCHOBHOT'O 000pYZIOBaHMs, yueOHO- | 00pa3oBaTENbHON MPOTPaMMBI
y4eOHBIM TIIIAHOM HarJISTHBIX TTOCOOUi B ceTeBoil popme
o0pa3zoBaTeTbHON ¥ MCIIOJIb3YEMOTO MPOTPAMMHOTO JIOTIOTHATEITBLHO YKa3bIBACTCS
POTPaMMBI obecrnieueHus HAaUMEHOBAaHHE OpraHU3aIUH,
C KOTOPOM 3aKITFOYEH JIOTOBOP)



https://elibrary.ru/

duskomtongHas
XUMUA

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

CIeHANIN3APOBAaHHAS MeOeTb
(yueOHas mocka, yaueOHast MeOeh);
TEXHUYECKUE CpeAcTBa 00ydeHus], HaOOPEI
JIEMOHCTPAMOHHOTO 000pYI0BaHUS U
y4eOHO-HATIISIIHBIX OCOOHIi (HOYTOYK,
MPOEKTOP, PKpaH); MPOrpaMMHOE
obecneuenue: Windows, Office.

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

OpraHNYeCKOW XUMHUH (Kadeaphl XUMUN) .

nmabopaTopHoe obopynoBanue (Bechl — |
LIT.;);
CIeMaN3UPOBaHHAsl MeOeTb
(yueOHas nocka, yueOHast MeOeb).

[Tomemenune Ne304 3P, moca109HbIX
Mect — 30; mromanas — 61,8kB.M;
MOMENIEHHE ISl CAMOCTOSTEIbHOMN

paboThI O0yUAIOIIMXCS.

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

JOCTYII B 3JIEKTPOHHYIO
MHPOPMAaIIMOHHO-00pa30BaTENbHYIO
Cpelly YHHBEPCUTETA;
nmporpamMmmHoe obecniedenue: Windows,
Office, cennanu3npoBaHHOE
JIUIIEH3UOHHOE U CBOOOJTHO
pacnpocTpaHseMoe POrpaMMHOE
obecrnieyeHune, MPeyCMOTPEHHOE B
paboueit mporpamMme;
CrenraIn3upoBanHas Meoenb (yueOHas
MeOen);

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




