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PaGouas mporpamma auctmivHbl «DH3KOIONIHAS XUMUsT» pa3padborana Ha ocHoBe DPI'OC
BO 36.03.01 «BerepuHapHo-caHuTapHasi SKcrepTuza» 1o mnpodwno «BeTeprHapHO-CaHUTapHBIM

IKCTIEPT» YTBEP)KICHHOTO MprKa3oM MunncTepcTBa oOpa3oBanus U Hayku PD ot 19 cenrsops 2017
r. Ne 939.

ABTOD:! )
K.X.H., JIOLEHT - WN.T'. ImurpreBa

Pa6ouas nporpamMmma oOCyKeHa U PEKOMEHIOBaHA K YTBEPXKICHUIO pelieHHeM Kadeapbl XMMUNA OT
18 mapra 2019 r., nporokon Ne 7.

3aBenyromas  kadeapod  XUMWH, : —
1.X.H., ipodeccop m E. A. KaiiropogoBa

Pa6ouas nporpamMmma ogo0peHa Ha 3aceaHii METOIUIECKON KOMUCCUN (PaKyIbTETa BETEPUHAPHON
MeaumHbl oT 20.05.2019 1., mpotokon Ne9.

[Ipencenarens
METOANYECKON KOMUCCHU \J@/ M.H. Jludeniona

PyxoBogurens
OCHOBHOW  TpodeccHOHaNIbHON  0Opa3oBa-
TEJILHOM TPOrpaMMBbl, 1.B.H., ipodeccop 7. ALeg

A. A. llleBuenko




1 Ileab u 3a1a4u OCBOEHU S AN CIUTIIAHBI

Heabo ocBoeHUs aUCHUILUIMHBL «DU3KOIUIONHAS XUMHS» SBISIETCS
NpUOOpETEHNE CTYICHTAMU TEOPETUIECKUX 3HAHUH 110 TpeaMeTy, GOpMUPOBAHNE
YMEHUW U HABBIKOB pa0OTHI C XUMHUYECKHMH BEIECTBAMH, IE€IECO00Pa3HOTO
VCIIOJIb30BAHUSI CBOMCTB BELIECTB M MEXaHU3Ma HUX JECUCTBUsA, INPOBEIACHUE
HEO0XOAMMBIX U3MEPEHU U PACYETOB HA OCHOBE 3aKOHOB XMMUHU U COBPEMEHHBIX
METOJIOB XUMHUYECKOTO M (DU3UKO-XUMUYECKOTO aHalln3a; BbIPAOOTKA yMEHHS
MOJIb30BATHCS MPOCTEHIITUM JTAOOPATOPHBIM  00OPYJOBAHUEM, XUMHUUYECKOU
MOCYJION U U3MEPUTENbHBIMU MPUOOPAMH.

3amaun

—  OCBOGHHE  OOy4YaronMMHCS  TEOPETHYCCKHX  IPEJCTaBICHUM,
COCTABIAIOMMX (PYHIAMEHT BCEX XMMHYECKUX 3HAHUU, CBOMCTB AJIEMEHTOB H
00pa30BaHHBIMH MMM MPOCTHIX U CIIOKHBIX BEIIIECTB;

— (opMHUpPOBAHME YMEHHUS OCYIIECTBJISITh HEOOXOJIMMBIC paCUEeThl,
CBSI3AHHBIX C MPUTOTOBJICHMEM PACTBOPOB, a TaKKe KauyeCTBEHHBIM U
KOJIMYECTBEHHBIM aHAJN30M BEIIIECTB;

— NPUBUTHUE HABBIKOB BBIMOJIHEHUS OCHOBHBIX OMEpallMi B XUMHUYECKOUN
7a00paTOpPUU U MPU MPOBEACHUHN (PUBUKO-XUMUUYECKUX IKCIIEPUMEHTOB.

2 llepeyeHbp MJIAHMPYEMbIX Pe3yJbTATOB OOY4YEeHHH 110
AUCHMIJIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMH Ppe3yJbTaTaMH
ocsoenus OITIOII BO

B pe3yabrare 0CBOCHHS JUCHMILUIMHBI (POPMHUPYIOTCH CJeAyHOIIHE
KOMIIETEHIUM:
OIIK-4 - CrtocoOeH 000CHOBBIBATh U PEATM30BLIBATh B MPOQeCCUOHATIBHOM

JCSITCIBHOCTA COBPEMEHHBIC TEXHOJOIMH C HCIIOJIb30BAHHEM IPHOOPHO-
UHCTPYMEHTQJIBHOW 0a3bl W  HCIOJb30BaTh OCHOBHBIC €CTCCTBCHHBIC,
Onosornyeckue U IpoeCcCuOHaTBHBIC MTOHATHS, & TAK)KEe METOBI ITPU PEIICHUN
obmenpodeccuoHaNbHBIX 331249

B pesynprare wu3ydeHus JuUCHMIIMHBL « DHU3KOIIIOMIHAS XUMUS
0oOy4Jarouuics T0KEeH MOJYYUTh 3HAHUS U HABBIKU ISl YCTIEIITHOTO OCBOCHUS
CIEIYIOMINX TPYIOBbIX (PYHKUMI U BBITOJTHEHUS CICAYIOUIUX TPYIOBBIX
IIEUCTBUMU:

[Ipodeccuonanpupiii  ctanmapt «Berepunapubeii  Bpau»  (IIpukas
MunucrtepctBa Tpyaa u conpaibHou 3amuThl P ot 23.08.2018r, No547H):

Tpynosas ¢pynkuus: [IpoBeeHre BETEpUHAPHO-CAHUTAPHOM SKCIIEPTU3BI
Msica U MTPOAYKTOB yOOsi, MUIIEBOTO MSICHOTO ChIpbs, MACHOM npoaykiuu, A/01.6;



TpynoBbie geiicTBusA:

- [IpoBeieHue BEeTEPUHAPHO-CAHUTAPHOTO OCMOTPA MsICa U TPOTYKTOB Y004,
MUILEBOTO MACHOTO ChIPbs, MCHON MPOAYKIIUU ISl OTIPEIEICHUS BO3MOXHOCTH
WX UCITOJIb30BAHUS M HEOOXOMMOCTH ITPOBENIEHUS JTA0OPATOPHBIX UCCIICTOBAHUM

- Ot6op mpob Msica U MPOIYKTOB yOOSsI, MUIIIEBOTO MSICHOTO CHIPhSI, MSICHOM
NPOIYKIHMH JUIsSl MPOBEICHUS JTa00PAaTOPHBIX UCCIIEIOBAHUM

- [IpoBenenue mabopaTOpHBIX MCCIAEAOBAHUN Msica U MPOAYKTOB yOoOs,
MHUILEBOTO MACHOTO ChIPbs, MCHOM POy KIUH /1715l OTIPEIEICHNUS [TOKa3aTene ux
KauecTBa U 0€30MacCHOCTH

- Opranuzanust 00e3BpeKUBaHUS, YTUIN3AIUU U YHUUYTOXKEHUS Msica U
MPOJIYKTOB yOOSI, MUIIEBOTO MACHOTO ChIPbs, MCHOM POy KUK, TPU3HAHHBIX 10
pe3ynpTaTaM BETEpUHAPHO-CAHUTAPHOM IKCIEPTU3bl HEKAYECTBEHHBIMH U
OTTaCHBIMU

3 Mecro nucuumianasl B crpykrype OIIOII BO

«DU3KoIUTONIHAS XUMUSAY SIBIIAETCS OUCLHUIUIMHON 00A3aTEILHON 4YacTH
OIIOII BO noaroroBku odyuaromuxcs mo Hanpanienuio 36.03.01 BerepunapHo-
CaHUTapHasi  DKCIOEpPTH3a, HaMpaBJIEHHOCTh  «BeTepuHapHO-caHUTapHAS
AKCIIEPTU3AY.

4 O0beM qucuumiaunbl (108 yacos, 3 3a4eTHBIC €TMHUILLBI)

O0nem, yacoB
Buner yaeOHoOM paboThI
Ounas
KonTakTHas padora 51
B TOM YHCJIE:
— ayJIUTOpHAS 0 BUIAaM y4eOHBIX 3aHITHUI 50
—— JIeKIH 18
—— MPaKTHIECKUE
- mabopaTopHbIC 32
—— BHEAyIUTOPHAS
—3a4er 1
——DK3aMeH
——3alUTa KypCOBBIX Pa0oT (MPOEKTOB)
CamocTosiTesibHas padoTa 57
B TOM YHCJIC:
——KypcoBas pabota (IpoeKT)
—Ipoure BUIBI CAMOCTOATEILHON paboThI 57
HToro mo iMcuuILInHE 108

5 Conep:xkanue TUCHUIIIAHBI




[To uToram n3yuaemoro Kypca o0ydarommecs carT 3ader. JucnumirHa
u3ydaercs Ha 1-oM Kypce, BO 2-0M ceMeCTpe.
Copep:kaHue ¥ CTPYKTYPA QMCUMILIMHBI 10 04YHOH (popMe 00yueHust

Buabl yae0HOM padoThl, BKJIIOYAst
CaMOCTOAITEJIbHYIO pa00Ty CTYI€HTOB
U TPYA0Ee MKOCTh (B Yacax)
JIaGopatophsle | CaMoCTOsTENbHAs
3aHATUSA pabora

Ne Tewma.
wn OcCHOBHBIE BOMPOCHI

Jlexipm

DopMupyeMble
KOMIIETeH M
Cemectp

[Ipenmer  ¢msmueckoil u
KOJUIOMITHOU XM WL
Coctosinue BEILECTBA.
Oueprusi, pabora, TeIwora.
[TepBoe HA4aJIo
| | TEPMOAMHAMHUKH. TerwioBoii | OIK-
3hdEeKT peakimm.

Bropoe HA4Yajio
TEPMOAUHAM UK.
DHTpoIys. CBobomHast
SHEpPrusi W HaIpaBJICHUE
XUMHUYECKHUX PEAKLIMM.

Kuneruka XMMHYECKHX
peaKiuil. CkopocTb
XUM MUY €CKHX peaKIHiL.
Koncranra CKOpOCTH
XUMHWYECKHUX PEaKIMi.

2 | BiwsiHMe KOHLCHTpAIU U OH4K' 2 2 3 6
TeMIIEpaTypbl Ha CKOpPOCThb
XUMHY €CKHX peaKuHiL.
OHeprust AKTUBALWN.
OcHOBHbIE TIPUHIUITBI
KaTaJma.

3aKOH JIeHMCTBYIOIIMX Macc.
Koncranra XUMHYECKOTO
PaBHOBECHSI. doToxumus.
3aKOHbI doroxumun.
DOTOKOJIOPUM ETPUIECKOE
OoTpeIeJICHHE

3 | KOHIICHTpAIlMK BEIIECTB. OH4K' 2 2 4 6
CaoiicTBa pacTBOpOB.
3aKOHbI Paymns.
Kpnockomms.
D0yILTHOCKOTHSI. Ocwmoc.
3aKOHOM €pHOCTH
OCMOTHYECKUX SIBJICHHI.




i

Tema.
OCHOBHBIE BOIPOCHI

DopMupyembie
KOMIIEeTeHIU U

CemecTtp

Buabl yue0Hol paboThl, BKJIIOYast
CaMOCTOSITEJIbHYIO Pa00Ty CTYACHTOB

U TPYA0€MKOCTH (B Yacax)

Jlexipm

Jla6opaTophsie | CaMocTOATEbHAS
3aHATHS pabora

Cnabbie " CHWIbHBIC
ANEKTPOJIUTHIL.
DIeKTPOIUTHY eCKast
JTCCOLMALHST U
runpataumps. [lonsatue o pH,
pOH pactBopoB. CBoiicTBa
OyepHbIX CHCTEM.
DIIEKTPONPOBOTHOCTH
PacTBOPOB. 3aKkoH
paz0aBieHus OcTBaspaa.
3aKkoH HE3aBUCHMOCTHU
JIBYDKCHUS HOHOB
Komppayma. IToaBmkHOCTH
VIOHOB.

OIIK-

lanpBaHMYECKHE AIIEMEHTHI.
DNEKTPOHBIE  TMOTCHIAIIBI
u QJIC 9JIEMEHTOB.
YpaBHeHue Hepucra.
[ToreHmomeTprd ecKuit
MeToa mMepenuii pH.
[ToBepXHOCTHBIE  SIBIICHUSA.
AncopOrmst. Anresws.
CmaunBanve. Omuueckas
U XUMHYeCcKasl aJcopOLmsl.

OIIK-

AncopOimsi  MOBEPXHOCTHO-
aktuBHBIX BemiecTB (ITAB).
ANCOpOImsT AIEKTPOIUTOB.
JIBoiHOM ANEKTPUY €CKUI
CJION. NonooOmennas
azcopoIws. Crpoenre
MULEIUTBI 30JI51.

OIIK-

DNEeKTPOKMHETHY ECKUE
SIBJICHVIS. 3apsan
TIOBEPXHOCTH JaCTHIL
Hcnonb3oBanue
HMOHOOOMEHHOM  ajicopOrmm
B CEJIbCKOM XO3SIHCTBE.
Komnounnsie CHUCTEMBI.
Knaccupukamms.  Metosbt
TIOJTyY €HUS KOJUTOWJTHBIX
CUCTEM.

OIIK-




Buabl yue0Hol paboThl, BKJIIOYast
CaMOCTOSITEJIbHYIO Pa00Ty CTYACHTOB
U TPYA0€MKOCTH (B Yacax)
JIabopaTtopasie | CamocTOsITEIbHAS
3aHATHS pabora

Tema.
OCHOBHBIE BOIPOCHI

Jlexipm

DopMupyembie
KOMIIETEH UM
CemecTtp

MornekynsipHo-

KHHETHY €CKHE CBOMCTBa
KOJIJIOWIHBIX CHCTEM.
CenuMeHTaLV.

Krmetndaeckas u | OIIK-
arperaTuBHaS 4
YCTOWYMBOCT. DaxTopbl
YCTOWUMBOCTH  KOJUIOUIHBIX
cucteMm. Koarymsiums 3omeit
ANEKTPOJIUTAMM.

PacTBops!

BBICOKOM OJIEKYJISIPHBIX
coenunennii  (BMC)  kak
KOJIJIOWIHBIE CHUCTEMBI.
HaOyxanue u pacTBOpeHHE
BMC. MuresispHbie OIIK.
cBoricTBa pactBopoB [IAB.. 4 2 2 4 9
Buapl KOWIOMIHBIX CHUCTEM.
Cycnensumy, AMYJIbCHH,
TICHEI. [Ipoueccer
CTPYKTYpPOOOpa3oBaHus.
[lomyuenne  cTynHed w
resen.

Utoro | 18 | 32 | 57

6 IlepeyeHb y4eOHO-METOAMYECKOT0 00€e CTIedeHU s J1JIA
CaMOCTOSITeJIbHOM PadoThl 00y4YAKOIIMXCH MO0 JUCHUIIITHHE

MeToan4eckue ykazaHus (1Jis1 CaMOCTOATEJIbHOM padoThI)

TpetwpsikoBa O. U, I'ybanoBa H. . KommongHas xumust B BONpocax M OTBETax. Y4eOHO-
METOIUYECKOE nocoove. U3n. Ky6l'AY, 2013. —
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja khimija v voprosak

h 1 otvetakh.pdf

TperpsikoBa O.M. YueOHO-MeTOAMIECKOEe TOCOOME [JIT TIOATOTOBKH K JK3aMEHYy IO
Kypcy ¢mnueckoit u komtougHo xmmum. KyOI'AY, Kpacnomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/che mistry/publications/

MeTonuueckue yKa3aHus IJisi KOHTPOJISL CaMOCTOSTEIBHOW paOOThl CTYAEHTOB IO KypCy
Gm3MIecKod W KOJUIOWIHOW XMMHUM ([JI1 CTYIEHTOB OWOJOTMYECKHX CIEeIHMaIbHOCTEH
CENIbCKOXO3SIUCTBEHHBIX BYy30B) — Kpacnomap: KyoI'AY, 2006 - 41 c¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukazanija dlia k
ontrolja samrab po kursu fizicheskoi 1 kolloidnoi khimii.pdf

I'ybanoBa H. S. TpetbsikoBa O. U., [lonenko C. II. YuebHoe nocobue K 1abopaTOpHbIM
paboram no ¢mmaeckor u kowtonaHou xumun. KpachHomap, KI'AY, 2010 r.,346 c., rpud
MuH. c¢/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. DNeKTpoHHbI yuyeOHMK T0 (m3uueckod W KowtowiHOW xumuu. TpeTbskoBa O.U.,
I'y6anoBa H.A. 114/57 Mb. [Onexrponnsiii pecypc]. — Kpacuomap: Kyol'AY. 2014.-
IDA [article ID]: 1001406014.- Pexum goctyma: http:ej.kubagro.ru/2014pdf

6. Xumws. M30panHbie pasnenbl oOmiel pU3nueckol W KOJUTOWIHONH XUMHH [ DJIEKTPOHHBIH

pecype]: yueOHoe mocobme/ O.B. AmnmgpromkoBa [m ap.].— DJIEKTPOH. TEKCTOBBIC
JaHHBIC. — HoBocubupck: HoBocubupckmit TOCYIAapCTBEHHBIM  TEXHUYECKHI
YHUBEPCHTET, 2011.— 160 c.— Pexum JOCTyIA:

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

7 ®oHJ OLIEHOYHBIX CPEJACTB /ISl MIPOBe/Ie HUSI IPOMEKYTOYHOM
aTrecTaluu

7.1 IlepevyeHb KOMIETEHIMI ¢ yKa3aHUEM 3TanoB ux ¢opMupoBaHusi B
npouecce ocsoenusa OIIOII BO

Oranel GopMHUPOBaHUS KOMIICTCHIMH 0 JUCIIMIUIMHAM,

Homep cemectpa
p b npakTukaM B mporecce ocBoeHust Ol

OIIK-4 — Crioco6eH 000CHOBBIBaTh M PEAIU30BBIBATH B PO ECCHOHATBHOM
NESITeIbHOCTA COBPEMEHHbIE TEXHOJOIMU C UCIOJIb30BAHUEM MPUOOPHO-
UHCTPYMEHTAIbHOW 0a3bl M  HCIOJB30BAaTh OCHOBHBIE €CTECTBEHHBIE,
Ouonornueckue 1 npohecCuoHaNbHbBIE TTOHITHS, a TAKKE METOJIbI MPU PEIICHUH
o01uenpogeccuoHalbHbIX 33124

1,2 buonorns

1,2 Heoprannueckas n ananumaeckas XuMus
2 buonormieckas ¢mnka

2 Oprannueckas XuMus

2 OU3KOUTONI HASL XUM U

34 Buonoruueckas xumust

6 [Ipom3BosicTBEHHAs MPaKTHKa

8 TexHomornmueckasi mpakTUKa

7.2 Onucanue nokasareJjei u KPUTEPHUEB O LICHUB aAHUA KO MIIeTeHIIMH Ha
PA3JIMIHLIX JTAllax HX (l)OpMHpOBaHI/Iﬂ, OIMMCAHHE IIKAJBbI O ICHUBAHUSA

IInannpyemele YpOoBEHb OCBOCHUA
pe3yJbTaThl Oneroux
HEYIOBJICTBOPHTE OBJICTBOPHTET
ya P ya P XOPOUIO OTIUYHO oe
OCBOEHHUS JILHO BHO . .
. . (cpennmit) (BBICOKWMIA) CpencTBO
KOMIIETEHIIMI (MUHUMAJTBHBIN) (TOpOTOBHIi)

OIIK-4 CrniocoGeH 000CHOBBIBATh U PEATM30BHIBATE B MPO(}HEC CHOHATBHOMN ESTeFHOCTH COBPEMEHHbIE
TEXHOJIOTUH C HCTOJIb30BAaHUEM TPUOOPHO-MHCTPYMEHTAIBHOM 0a3bl M HCIONB30BaTh OCHOBHBIC
€CTCCTBCHHBIC, OHOJIOTMYECKHE M TPOPECCHUOHANBHBIC TOHATUS, a TAKXKE METOAbl TIPH PEIICHUH
o0rienpodeccHOHATBHBIX 3aJ1a4



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

[Inanupyemele YpoBeHb OCBOCHHA OLeHoun
pe3yJIbTaTh HEYJIOBJICTBOPUTE | YIOBJIETBOPUTEI
XOpOoIlIo OTINYHO oe
OCBOCHHSA JIBHO BHO o .
. . (cpennuit) (BBICOKWMIA) CpEeACTBO
KOMIIETEHIIMI (MUHUMAJIHHBIN) (TIOPOTOBBIA)
na-1 He moxetr | He  momHocteiO | B nenom | [lpumenser wHa | Keiic-
Hpumenser MPHUMCHSTH CHCTEMY | IPUMEHSET yCHENIHO BBICOKOM ypoBHe | 3adaHus,
cuCTEMY Uiy CIPYKTypy | CHCTEMY U | IpUMEHSET CHCTEMY n | 3aJaHud
CIPYKTYpPY A
HH(OPMAIMOHHBIXH | CTPYK CUCTEM U | CTpyK
HH()OPMAIMOHH bopma PYKTYPY y TPYKTYPY KOHTPOJIBH
BIX 4 | KOMIIBIOTEPHBIX HH()OPMAIIMOHHEI | CTPYKTYPY MH(DOPMALMOHH | ..
KOMIIBIOTCpHBIX | TCXHOJIOTHI B| x 1 | “HPOPMAIMOHH | BIX " | paborel,
TexHoJlornii B | 00Jactm KOMIIBIOTEPHBIX | BIX U | KOMOBIOTEPHBIX | TecTl,
obmactn o opmIeHHS TEXHOJIOTHH B | KOMIBIOTEPHBIX | TEXHOJOTHH B | pedeparsl,
ohopmiIeH s 3aKIIOYCHUN mo | obmactu TeXHOJOTUH B | oOnactu BOIPOCHI K
SAKIOYCHIUN 1O | o3y ipaTam obopmIeHus obnactu opopmeHus 3adety,
pe3yibTaTam N . BOTIPOCHI K
BETCPUHAPHO- 3aKmoYeHuid 1o | ohopMIeHHs 3aKTIOYCHUN O
BETCpUHAPHO- 5 . 9K3aMEHY
canuTapHoii CaHHUTAPHOU pe3yibTaTam 3aKIIOYCHHN O | pe3yibTaTam
SKCIIEPTU3bL, 9KCIIePTU3BL, BETCPUHAPHO- pe3ybTatam BETEPUHAPHO-
3aKIIIOYECHUN 3aKIIOYEHUH (AKTOB, | CAHUTAPHOU BETEpUHAPHO- CaHUTAPHOU
(axToB, MOCTAHOBIICHHU) 00 | IKCTIEPTH3HI, CaHHUTApHOU 3KCTIEPTHU3HI,
TNOCTAHOBNCHUT) | oGespperxuBanmn 3aKIIFOY CHHH SKCIIEPTH3BI, 3aKITFOY €HUI
06 (oOe3zapaxuBanum), | (aKToOB, 3aKITFOYCHUM (axToB,
00e3BpeKNBaHA . .
" 3anpeeHnn MOCTAaHOBIICHHUH) | (aKTOB, IO CTAHOBIICHHIA)
(06e33apasupan | HCTIOI30BAHMS 00 MIOCTAaHOBICHUH) | 00
un), POy KIUU mo | obe3BpexxuBaHuH | 00 00e3BpEIKUBAHU
3ampeneHuU HaszHaueHHo, o ee | (oOe33apakuBaHu | 00E3BPEIKUBAHU | H
HCTIONb30BAHMA | yTUNM3alMA WM | W), 3amlpelicHud | u (oOe33apaxiBaH
HPOAYKUMH IO | yyyg1osxeHIH UCIIOJb30Banus | (0Oe33apaskuBan | um),
Ha3HAYCHU
a3HAtCHHIO, O OPOAYKIMK IO | HH), 3aMpeneHuU
ec yTHIM3alHuu
- Ha3HAYCHHUIO, O €¢ | 3ampelleHun HCTIOJIb30BAaHUS
YTAIM3aIUN WK | MCIIOJIB30BaHUS | MPOAYKIMH IO

YHUYTOXKCHHUU

YHUYTOKCHUU

MPOAYKIUU T10
Ha3HAYCHHIO, O
ee yTWIM3alnuu

Ha3HAYCHHIO, O
ee YTUIM3alNuA
1381178

W YHUYTOXKCHHUU
YHHUYTOKCHUU
Keijic-3ananus.
o YVl Q
1. T2. Ucnone3ys NOHATHE CpPEAHEN TEIUIOEMKOCTH AC = Ay  BBIMHMCIMTE KOJTHIECTBO

TEIIOTHI, HeoOxoaumon s HarpeBa 2000 Kr Boawl anisi Mok oOopymoBanust ot 20 C’ 10 80
C’. BbMCIMTH KONMYECTBO mapa ¢ osHramemme 2500 k/[K/Kr, HEOOXOIMMOrO IS 3TOrO

HarpeBa.

2. T2. Omnpenenurb KOJMYECTBO TEIUIOTHI, YXOASIIEE C TOMOYHBIMU Tra3aMU KOTEJIbHOM,
€CJIM COCTaB Ta30B B 00BEMHBIX MporeHTax cienyrouwit: 70 % a3zora, 20 % yriexkucioro rasa,
10 % BomstHOro Mapa. TemnepaTypa TonouHbx ra3oB 380K.

3. T2. U3 ypaBuenuss [ub6ca-I'embmrompiia AH = AG + TAS

BBIYUC/INTh M3MCHCHHC
SHTPOIMM B TIPOLIECCE HCTApEeHHs BOAbI U OOBSICHUTH, YTO NPOUCXOOUT C MOJEKYyJIaMHu,
YUUTBIBast 00bEMBI 1 MOJISI )KUIKOM 1 ra3000pa3HO BOJIBI.
4. TS. Ilpouecc dorocuaTe3a MOXKHO TpencTaBuTh cxemoit: 6C0, + 6H,0 =C¢H 1,06+ 60,.
Paccuuraiite w300apHBIi TOTEHIMA ATOH pEeaKIMU W CIEJaiTe BBIBOJ 00 YCIIOBHSX €e
nporekanusi, eci: AG°CgH ;06 =—217,56 xkan/monb; AC°H0 = —56,69 Kkan/mMmorb;
AG°co; =—-94,26 xKa1/MOIIb.
5. T2. OOBSICHATH W TOKa3aTh CXEMATHYHO MPUHIMIT KaJOPUMETPHIECKOTO OIpeeIICHHUS
TEIUIOBBIX 3(PEKTOB MPOLIECCOB.




6. T2. ['1laBHBIM MCTOYHMKOM SHEprud il OOJBUIMHCTBA JKMBOTHBIX OpPraHM3MOB
ABISIIOTCSL JKMPbl M YIVIEBOABL.. B oOpraHmsMe 3TH BEIECTBA «CTrOpaloT» - OKHCISIOTCSA
KUCJIOPO/IOM, TOCTYMAIOIMM U3 BO3AyXa B JIETKHE, U TEPEHOCATCS T'eMOIJOO0MHOM KpOBH.
TemwtorBopHasi CHOCOOHOCTh (KaJOPUMHOCTH) TMIM OIEHMBAETCS TEIUIOBBIM JddekTom eé
cropaaus (kJ>X/KMOJb WIM KKaJ/KMOJb). CpaBHUTE KaJOPHUAHOCTH YTJIEBOIOB W YKHPOB.
C6H1206 + 602 = 6C02 + 6H20; AHO(C6H1206) =-2820 KI[)K/MOJII);
2Cs7H 1906 + 1630, = 114CO, + 110H,0.

AH’tpucteapara rimepuna = —75520 kJ[k/MOJb.

7. T3. Jlna ompeneneHust CKOPOCTH HMHBEPCHM TPOCTHHUKOBOTO caxapa B IPUCYTCTBHH
COJISTHOW KHICJIOTHI OBUIM TIOMyYEHBI CIICTYIOINIHE JTaHHbIC:

Bpems, t, ¢ HaGmomaempsiii yron 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
o0 -3,37

OnpeenuTh NMOPSAIOK PEaKIMd M KOHCTAHTY CKOPOCTH.

7. T3. Onpenenurs SHEPIUI0 aKTUBALMM peakiyu rpaduieckuM MeTOI0M

2Ag + (NH4),S,03— AgSO4 + (NH4)2SO4,

€CJIM U3BECTHBI KOHCTAHTBl CKOPOCTH U TEMIIEPATypa peakliH:
t°C 20 40 60
K*10* 0.54  0.66 177

8. T3. OOBsICHUTH TOHATHE W TPUBECTH ypaBHEHHE KOHCTAHTHI XMMHYECKOTO PaBHOBECHS,
UCXOJI U3 YCJIOBMSI PaBEHCTBA MPSIMON M 0OpaTHON CKOPOCTEH XUMHMUECKOH peakiyn

PaccuuraTh, Kak W3MEHUTCA CKOPOCTh MPSMBIX M OOPAaTHBIX pPEaKlMii B pPaBHOBECHBIX

cuctemax: 1) Hy + J, <> 2HJ; 2) 2NO + 0, <> 2NO, npu yBeMueHUM JaBJCHUS B 2 pasa.

9. T4. OOBACHUTH  CYHIHOCTH  (DOTOKOJIOPUMETPUIECKOrO  METOAA  ONpeJeNICHUSI
KOHLICHTpAaIMi BEIIECTB B pacTBOpax. B kauecTBe 0CHOBHI B3sTh 3aKoH byrepa-Jlamb6epra-bepa.

10. T6. KneTouHblii COK, OMTYYEHHBIM M3 KOPHEH caxapHOW CBEKIIbI, IMEET KOHICHT PALIIO
caxapa 17% (BecoBbIX). BEr4ucaurh ero TeMmnepaTypy 3aMep3aHusi 1 OCMOTHIECKOE JIaBJICHHE
st 27°C. 11noTHoCTh pacTBopa paBHa 1,1 KI/M>

11. T6. IIpu pactBopenmu 2,76 r TpexatomHoro crmpra B 200 r Boabl TeMIepaTypa
3amep3aHus nonmswiack Ha 0,279 rpapyca. Onpenenurb MONEKYJISIPHYI0 MaccCy 3TOro CImpra u
3amicaTh €ro XUMMH4ecKyto (popmyiy.

12. T6. Iloscaurs sBIeHHMS ocMoca M oOpaTHOro ocmoca. Ompenenurb OCMOTHYECKOEe
JIaBJICHUE BOJHOTO pacTBopa IIOKo3bl mpu 25°C, ecim B 3 11 pactBopa conxepxwurcs S50r
TJTFOKO3BI.

13. T6. PactBOp TpexaToMHOro crmpra, copepxammi 1,38 r crmpra B 100 r Bozsl, 3amep3aer
npu temneparype —0,279 °C. Onpenenurs, 4To 3a CIUPT paCTBOPEH B BOJIE.

14. T6. IlaTumponeHTHBIA BOAHBIA PAacCTBOP MEJHOIO KyNopoca HCTOIB3YIOT B KayeCTBE
¢ynrumna. Paccuurath TeMnepaTypy 3aMep3aHus 3TOro pacTBOpa.

15.T6. Ha ocHoBaHMM TEOpHM pACTBOPOB OOBSICHUTH MEXAHM3M JJIEKTPOIUTHYECKON
JUCCOLMAIIMN CHIIBHBIX H CITA0BIX 2JIEKTPOJIHTOB.

16. T6. O6bsichurs nonatre pH u pOH BOIHBIX pacTBOPOB.

17.T6. pH pactBopa paBeH 7,21. HailTu KOHUEHTpald BOAOPOJHBIX, T'MAPOKCHWIbHBIX
noHoB u pOH.



30.

33.

18. T6. PaccuuraTh KOHIEHTpAIMIO MOHOB BOAOpOAA B pacTBOpax, eciu ux pH paBHbIL a)
9,3; 6) 2,7. YKa3aTb peakiio Cpebl.

19. T6. ITouemy mpu noOaBneHUH KUCIOT WK mienodeid pH OydepHoii cucTeMbl MI3MeHsAeTCs
He3HauuTensHO? HamicaTh MexanmM OydepHoro nevictBust OydepHbIX cMeceil.

20. T6. OOBACHUTH MOHATHS aKTHBHAS(CBOOOJHAS) KHCJIOTHOCTh W CBSI3aHHASI KHUCJIOTHOCTD.
Kak MOXHO X onpeaesmrs B pacTBOpE.

21.T7. OOsbsicaure MeTon pH-MeTpun (HA OCHOBE TajbBaHMYECKOrO DJIEMEHTA,
COCTABJICHHOTO M3 XJIOPCEPEOPSHOTO0 M CTEKJISIHHOTO SJIEKTPOIOB).

22. T7. OObsicHUTh  sIBIEHME HOHOOOMEHHOM  ancopOiwmm. IlpuBecTn  mpumMepsl

UCTIONB30BAaHMSI 3TOTO SIBJICHUS B MPOU3BOJCTBEHHBIX MPOLIECCAX.

23. T7. Paccuurarp, ckonmbko rpamMm katuonura KY —1 B H+ - dopme cnenyer B3sSITh 1is
BbIIelIeHns KaTroHoB Ca™” u3 1 murpa 0,1 m3 pactBopa CaCly, ecm oOMenHast emkocTh 1o 0,1 H
pactBopy CaCl, paBHa 4,5 mr-skB/r. COCTaBUTh CXEMY HOHHOTO OOMEHA.

24.T7. Yepes konoHKy kaTtwonura B H+ - dopme mpomycTwmm pacTBop cyibdara Meau.
[Tomyuennsiit pactBop (Vp =100 cm3) orrurpoBaimu O,IM pacTBOpoM €IKOro HaTpus,
M3pACcXO[0BaB MpH 3TOM HAa THUTpPOBaHHE 6,5 cm® NaOH. Paccuurats COep)KaHue Meau B
HCXOJHOM DPacTBOPE, COCTABUTh CTEXHOMETPUIECKOE YpaBHEHHE TpoLiecca COpOLMN.

25. T7. Kak onpeeurb 0OMEHHYIO KUCJIOTHOCTH IOYBBI.

26. T7. OO0BSACHUTH TOHSITHE TOBEPXHOCTHO-aKTUBHBIX BEIICCTB, PHBECTU TPUMEPBHI.

27.T7. Omicath 3aKOHOMEPHOCTH MOHHOIO OOMEHAa. YKa3aTh, B KaKOW IOCJIE10BATEIHbHOCTH
OyZeT MpPOMCXOIUTh HOHHBbIM OOMeH Ha Kartwonure B H+- dopme crenyronmx 3aeKTpoUTOB:
CaCl; KNOs3; NasPOy; FeCl.

28.T7. CocTaBuThb  CTEXHOMETPUUECKHME  YpaBHEHHS  HOHOOOMEHHOIO  TIporecca
obecconmuBanus BoAbl. OOBSICHUTH CYIIHOCTH 3TOTO TMpOLEcca.

29.T7. PaccuuraTh KOJIMYECTBO  MOJIOYHOM  KHCJIOTBI, ajcopOupoBanHoe  100r
aKTUBUPOBAHHOIO YIJIS, €CJIM PAaBHOBECHAs KOHUCHTpAlWsl MOJIOYHOM KHCJIOTHI B pacTBOpE
paBHa 7,5 MONb/1, a KOHCTAaHTHl ypaBHeHMs DpelHnnMXa, ONpe/iesieHHbIE ONBITHBIE IyTeM,
paBael K=3,8 u 1/m=0,17.

T7. Ilpu ancopO1mu MOJIOYHOM KHUCIOTHI HA MOYBE OBLIM MOMyYEHBI CIEIYIOLIME Pe3ysIbTaThl:
PaBHoBecHast koHneHTpanmsi, mons/m  0,02;  0,04; 0,08

AntcopO1msi, MOJTb/KT 0,05; 0,10; 0,14.

OmnpenenuTh 3HAYCHHE KOHCTAHT B ypaBHeHNMHM DpelHmmxa.

31. T8. K kakomy siekTpony mpu siekTpodopese OynyT mnepeMeIaTbCs YacTHIhl 3071
uonuna cepebpa, MomydeHHOro B NpucyTcTBuM m30bITKa AgNO3;? CocTaBUTH CXeMY CTPOSHHS
MHILIEILIBL.

32. T8. K kakomy nanekrpony mpu anekrpodopese OyayT mnepeMeniaTbes YacTHIbI 30711
Cyab(uIa MBIIbIKA, CTAOWIMBHUPOBAHHOIO CEPOBOJOPOAHONM KHCIOTOW? 3ammcaTh CXeMy
CTPOEHUSI MULIEJUIBI 3TOrO 30JI.

T8. [loporu koaryysitiy i1 KCCIIETYEMOTO 30J151 PaBHbI:
v(NaNO3) = 300 mmons/am3,y(Na,S04)= 295 mmons/nm3,y(MgCL)=25 mMons/am3,
vY(AICL) = 0,05 mmonb /am3. Onpeaenurs 3apsii MULEIUT 3014.

34. T8. I'maposoms xmopuna cepedpa mnomydeH B m30biTke AgNQO;3.Kakoii U3 371eKTpoauToB -
KCl, K,S04, CaCL-0ynet nmeTh HauMeHbIIMiA Tiopor koarynsimu? OTBeT oOocHyMTe.

35. T8. OObsICHUTH U NIOKA3aTh CXEMATHYHO MPOLIECC THUIICOBAHMS TIOYB.

36. T8. OOBsACHUTh W MOKA3aTh CXEMATHYHO MEXAHW3M O0Pa30BaHUS AMYJBCHUA PACTBOPOB
JUTSL ONPHICKUBAHKST PaCTEHUM.

37. T8. O0bsicHUTH 00pa30BaHUE WINCTHIX OCAJKOB B BOJOEMAX, IIPUBECTH TPHMEPBI.

3ammTa JadopaTopHbIxX pador. OTa (Qopma 00ydeHUs NpUMEHsIeTCs Ha J1a00opaTOPHBIX
3aHATHAX N0 TeMaM JabopaTopHbIX paboT. Bkimouaer ompoc Mo OTY4ETYy O MpoZEsIaHHON
nmabopaTopHor pabore.



Bonpockl 1o caMonoiroToBke ISt 3aIIMThI J1a00paTOpHBIX PadoT:

1. [IpeaMeT XMMHUUECKON KUHETHKMU.

2. [IpuBegure ompejeneHre MOHATUS CKOPOCTU XUMHYECKOM pEaKIu.

3. [IpuBenure GopMyTUPOBKY M MAaTEMaTHUECKOE BBIpAXKEHHUE 3aKOHA JCHUCTBUS Macc.

4. [lalire onpeieNicHE W YKaXHUTe (PU3UIECKHUNA CMBICH YIeJHbHOW CKOPOCTH PEaKIH.

5.YT0 Takoe MOJIEKYJISIPHOCTh PEaKIU?

6.[1puBeiure MpUMephbl peakiMit:

a) MOHOM OJIEKYJIIPHBIX,

0) OUMONEKYIISIPHBIX,

B) TPUMOJIEKYJISIPHBIX.

7. [aiire onpeesieHue Nopsiika peakiym.

8. 3amMimre KMHETUYECKUE YpPaBHEHUS pPEaKIMIL:

a) TIepBOro TopsiKa,

0) BTOpOro mopsiika (HauaJibHble KOHLUEHTPALMU PEarcHTOB PaBHbI),

B) BTOPOTO TOpsi/iKa (Ha4a bHBIC KOHIICHTPAIIMM PEareéHTOB HE PaBHBI),

9. Maiire omnpejieseHUe MOMYTIEPUOIa PEAKIHM.

10. 3anmmmre pacueTHsie GOPMYITBI MOMYNIEPHOAa PEAKIIHM:

a) IepBOro TopsJiKa,

0) BTOpOro mopsiaka.

11. OxapakTepm3yiTe METOABI ONPEICIICHUS TIOPSIKA PEAKIIUIA:

a) MOJICTAHOBKH B KHHETUUECKOE YpaBHEHHE pPEaKIH,

0) mObITKa,

B) MOJIYTIEPUOJIA,

T) rpaduIeCKUiL.

12. TlpuBenure (OpMYIMPOBKM 3aKOHOB M 3aIMIINTE YpPaBHEHMS, OMUCHIBAIOLINE
BIIMSIHME TEMIIEPATypbl HA CKOPOCTh PEAKIMU:

a) mpaswio Banr-TI'odda,

0) ypaBHeHHe AppeHuyca.

13. Yto Takoe TeMnepaTypHbIi Kodhdriue HT?

14. YUTo MoHUMAIOT TIOJl SHEPTUEH aKTUBAIWH?

15. Omummre crocoObI ONpeIeICHUS HEPrUM AKTHUBALM:

a) MaTeMaTHIECKHH,

0) rpaduyeckwil.

16. UTo Takoe aKTHUBMPOBAHHBIN KOMIUIEKC?

17. IlpuBenure ypaBHeHHe bosbIMaHa, OMMCHIBAIONIEE KOTMYECTBO AKTMBHBIX MOJIEKYJL.

18. UTo Ha3pIBaE€TCS KaTAIM30M?

19. OxapakrepusyiiTe BUIbl KaTajanu3a U NPUBEIUTE NPUMEPDI

a) TIOJIOYKUTEJILHBIM,

0) OTpHULIATETbHBIH,

B) aBTOKaTaJu3,

') TOMOTEHHBIH,

1) TeTePOreHHBIH,

) epMeHTaTUBHBIMH.

20. Kakue BemiecTBa Ha3bIBAIOT

a) uHruouTopamMu, 0) MpomMoTopamu?

21. Kak wu3MeHsAeTCS CKOPOCTh PEaKIMM C YBEJIMYEHUEM KOHIECHTpAIMU KaTaau3aTopa B
TOMOT€HHOM KaTase?

22. Bnuser JM KOHUECHTpAIMs KaTaluM3aTopa Ha CKOPOCTh PEAaKLMU IMPH T'eTEepOreHHOM
KaTaymse ?

23. KakoB Me€XaHIM3M TOMOT€HHOTO KaTajmsa?

24. Ommmmre CTaJaud FeTePOreHHOr0 KaTasmsa.



25. KakoBbl 0COO€HHOCTH T€TEPOreHHOTO0 KaTaymsa?

26. Ommre cTpoeHUE OHMONIOTMYECKHX KaTalu3aTopoB-(hepMEHTOB.

27. Kaxue (akTopsl BHELIHEH Cpeabl BIMSAIOT HA aKTUBHOCThH (hepMeHTOB?

28. IlpuBenure ypaBHEHHE, OINMCHIBAIOIEE KHHETHKY (PEpMEHTATUBHOTO KaTalmsa
(ypaBHeHre Muxasmica-MeHTEH).

29. Kak rpajuueckn  M300pa’kaeTcs  3aBUCUMOCTh  HAadaJbHOM  CKOPOCTH
(epMEeHTATUBHOTO KaTajM3a OT KOHLEHTpaluu cyoOctpata?

30. Kakue peakimm HazbiBatoTcsi oopaTuMbiMu? [IpuBenure mpuMeps.

31. IlpuBenuTe MaTeMaTHIECKOE BhIPA)KEHHE KOHCTAHThI XUMHYECKOTO PaBHOBECHS.

32. Chopmymupyiire npurimn Jle-IllaTense.
33. IpuBeaure MaTeMaTUIECKOE BBIPAXKCHUE CBSI3M MEXKTY KOHCTAHTOH pPaBHOBECHS B

CTaHIAPTHBIX YCJIOBMSX U CTAaHAAPTHBIM M300apHO-U30TEPMHUYECKUM MOTEHIHMAJIOM.

TecThl.

BbI60pO‘IHO€ COACPIKAaHUC TCCTOBLIX MATCPHUAJIOB II0O TCMC «ArperaTHoe COCTOAHUC BCILICCTBA»

1. 3aoanue

OTMeThTE MpaBWIbHBIN OTBET

HaubosbIiiee paccTosiHie MEXITy MOJICKYJIaMU HAaOJTFOJaeTCS B:
[ razax
(] TBepmom BelecTBe
] sKumkocTsax

2. 3aoanue

OTMeThTE NPaBWILHBINA OTBET

CWIbI IPUTSKEHHMS. MEKIY MOJIEKYJIaMU HAUOOJIbIINE B:
] rasax
L] KUIKOCTSIX
M TBepmOM BELIECTBE

3. 3aoanue

OTMeThTE NPaBWILHBIA OTBET

JIJ1 Kakoro arperaTHoro COCTOSIHHSI XapaKTepHa KpHCTautmaeckas U amopdHas GopMbl:
L] rasoB
L] sxuaxocTeit
M TBepmoro BelecTBa

4. 3aoanue 4

OTMeThTe MpaBWIbHBIA OTBET

KapOoHat Kalbimsi MOKET HAXOIHUThCS:
[J B Tpex arperaTHbIX COCTOSHHUSIX
[J B IBYX arperaTHbIX COCTOSHHUSX
[ B OHOM arperaTHOM COCTOSHUAU

5. 3aoanue 5

OTMeThTE NPaBIWILHBIA OTBET
[TapooOpa3oBaHue - 3TO IIEPEXOM H3:
M xupkocTH B ras
] rasa B )XUIKOCTH
[] KpHCTaJIOB B *KHUIKOCTh

6. 3aoanue 6

OTmMeThTE NPaBWIbHBIN OTBET
[InaBneHreM Ha3bIBaeTCS MEPEXO] CUCTEMBI U3:
[l skuakocTH B ra3



(] TBepaoro B )KHIKOE
M KkpHCTAIIIOB B KHIKOCTh

7. 3aoanue 7

OTMeThTE NPaBWIbHBIN OTBET
CyOnumaimsi — 3T0 Mepexoi u3:
L] TBepmoro B xuIKOe
M TBepmoro B razoo0pasHoe
[] ra3000pa3HOro B *KUIKOE

8. 3aoanue 8

OTmMeThTE NPaBWILHBIA OTBET
CxmwkeHue - TO Mepexo:
M rasa B )KHIKOCTB
L] raza B TBepIOE COCTOSTHUE
[] >kugKocTH B ras.

9. 3a0anue 9

OTMeThTE MpaBWIbHBIN OTBET
JlecyOmumalmst - 5TO IpoLece Iepexo/a:
M rasa B TBEpIOE COCTOSHUE
(] rasa B )XUIKOCTb
(] >kuaKocTH B ras.

10. 3ao0anue 10

OTMeThTE NPaBWILHBINA OTBET
OTBepreBaHue - 3TO TPOIECC Mepexoa:
M TBepmoro B JKHIKOE
] uUIKOCTH B ras
[] >KHMIKOCTH B TBEPIAOE COCTOSHUE

Tembl pedeparoB Mo Kypey:

l.Tepmonunamuka BceneHHOM.

2. llIxkama panyru. Onrrdeckue siBICHUS B aTMocdepe

3. bronormieckue katammatopsl. [IpuMeneHne B OHOTEXHOIOTHNL

4. brokatanu3aTopbl JIJis1 XUMUUA U JJIs1 5KUBOTO

5. BydeprocTh mouB u €€ 3HaUEHHE

6. KomionaHo-Xx UMY E€CKIe CBOMCTBA MPOTOILIA3MBbI.

7. [louBennsie KowIOUAbl. VX OCOOCHHOCTH M CBOWCTBA

8. PacTBopbI O€nKOB - JkuBbIe KoMTonaHble cucteMbl. UOT u e€ onpenenenue
9.BricokomoneKymsipapie  coenuHeHust. OCOOEHHOCTH CTPOSHUS U CBOMCTBA
10. Beicokomonekyisipable coeauHeHys. [IprmMeHeHne B CEIbCKOM XO35HCTBE.
11.A3po30mu B OBITY ¥ TEXHHUKE.

12. Tspxenbie MeTaIUIbl, AHTATOHM3M C MAKpO- B MUKPOIJIEMEHTaMH.

13. Bisinne TemIepatypbl HA CKOPOCTh OUOJIOTMIECKUX MPOLIECCOB.

14. TepMoarHaMMKa >KMBOTO: B3IVISJ HALIETO COBPEMEHHHKA.

15. Bropoe Hauasa TepMOJMHAMUKHA U OUOJOTMYECKHE CHCTEMBI.

16. bayxnanue no TEpMOJMHAMUKE WIM OTKYJa KMBOW OpPraHW3M 4epraeT SHEPruro?

17. NoHHOE paBHOBECHE B OMOJIOTMUECKUX CHCTEMaX .

18. MunepanbHoe mHTanue pacTeHuil. CHHEPru3M, aHTAaroOHM3M M aJUTHBHOCTH MOHOB.

+
19. Vonsr Ca’ U TIOJYTIPOHHUIIAEMbIE MEMOPAHBI.
20. doToxuMHUECKHE CMOTH, MX BIMSHME Ha IpoLecchl B aTMocdepe.
21. Ilpupoansie reo- 1 OMOPACTBOPLI U MOPO30YCTOMUYHMBOCTD YKHUBOTO.



22. Ponb KOHIEHTpalMu BOJIOPOAHBIX MOHOB B OMOJIOTMYECKHUX MpOIECcCcax.

23. By(epHble cucTeMbl B IOYBAX U UX 3HAYCHUE.

24. OKHCIIUTENHLHO-BOCCTAHOBUTEIbHBIE PEAKIMU M TIOTCHIMATBI B TIOYBAX.

25. Om3HoJorMIecKoe JeHCTBHE HOHOB, HOHHBIN aHTAarOHM3M.

26. Iudpdy3vonHpit 1 MeMOpaHHBIN TIOTEHIMAJBI, WX OWOJOrMYEeCKOe 3HAUCHHE.

27. VloHOCeNneKTHUBHbIE 3JEKTPOJAbl M WX NPUMEHEHHE ISl UCCJICOBAHUSA OMOJIOrHMYECKUX
O00'BEKTOB.

28. BMC, 0cOO€HHOCTH HMX CTPOCHHUsI U CBOICTBA.

29. U3oanexTpuueckoe (HOKyCHpOBaHHE OEIKOB.

30. IllokoBbie Oenkn, X cocTaB U QYHKIMH B OUONOTHYECKUX CUCTEMaX.

TeMBI 1OKJIA10B:

l.AT™mocdepa 3emin Kak KOJUIOWIHO-AUCTIEPCHAs CUCTEMA.

2. llpuponHbie Tenum, uX 00pa3oBaHUE, CTPOCHHUE U CBOWMCTBA.

3. Onruyeckre CBOWCTBA MPUPOJIHBIX KOJUIOMIHBIX CHCTEM.

4. OpraHnueckue U MUHEpajbHble MOYBEHHbIE KOJUIOMABI, WX 3HAUEHHE B IOYBE.

5. IIporneccrr nabyxanust 1 BMC u ux 3HaueHue.

6.CB0OOIHASL M CBsI3aHHAsI BO/IA B KOJUIOUAAX. Y CTOMUYMBOCTH OMOIOTMYECKUX CHCTEM.

7. AncopOpst ¥ OHOJIOTHIECKUE TIPOIIECCHI.

8. Xpomatorpadusi, BUIALI U 00JIACTH TIPHM CHEHHS.

9. KoHnykromeTpruieckoe TUTPOBAaHHUE, 00JIACTh MPUMEHEHHS.

10. DnexTpoxumudeckue siieHus. Koppos3ust MeTasioB 1 MeTOABI OOphOBI C HEell.

11.ITonsporpadudaeckuii aHanm3, CyIIHOCTh U O0JACTh MPHMEHEHUS.

12. bronormieckoe 3HaueHUe Oy(pepHBIX CHUCTEM.

13. Cunepe3uc oOpaTuMblii W HeoOpaTUMBIM. Ero mposiBieHHE B TEXHOJOTMYECKHX
CUCTEMaX.

14. TlpumeHenue afacopOImMu I OYUCTKH CMecCeil.

15. HauKaTophl U UX MPUMEHEHHE.

16. AxTuBHas U 00IIasi KUCJIOTHOCTh PAcTBOPOB, MX 3HAYCHHE.

17. depMeHTHI KaK KaTaau3aTOpsbI.

18. IlpuMeHeHne  METOJOB M3MEpPEHUsS  EKTPHUECKOM  MPOBOIAMMOCTH B
TEXHOJIOTMYECKHUX MPOLECCax U B arpOHOMMUM.

19. MeToabl KpHOCKONMM ¥ 30YJUTMOCKONMU JJIS1 I3yYEHUsI CBOMCTB PacTBOPOB.

20. IIpupomHbie pacTBOPBI, MX XapaKTEPUCTUKUA M CTIOCOOBI M3y4YCHHS.

Bonpocs! n 3axanus 1Jis NPOBe e HUSI IPOMEKYTOYHOT0 KOHTPOJIS (3a4eTa)

Komnerenuusi OIIK-4. CrnocobeH 00OCHOBBIBATh W pEANM30BHIBATh B MPOQECCHOHATLHOMN
JIEATCIIFHOCTY  COBPEMCHHBIC TEXHOJIOTHMH C UCTIOJIB30BAaHUEM TMPUOOPHO-HHCTPYMEHTAIBHOW 0a3bl U
WCTIOJIb30BaTh OCHOBHBIC E€CTECTBEHHBIC, OWOJOTHYECKHE W TPOQeCcCHOHANBHBIC TOHITUS, a TAKKe
METO/IbI TIPU peliieHn: o0IIenpodecCHOHATBHBIX 33139

Bonpocsl k 3aueTy:

1.Omummre OCHOBHBIE METOJbl TONYyYEHHs] KOJUIOWIHBIX pacTBOpoB. UTo Takoe
nenrm3aips? Kakue BeliecTBa SABISIIOTCA MNENTH3aTOpaMHU TMOYBEHHbIX cucteM? CocTaBbTe
CXEMY CTPOCHHUSI MULIEJUIbI JIJI1 MUHEpAJIbHOW 4YacTH MOYBBI HA MPUMEPE THUIPOOKKCH >KEJe3a.

2. Kpuockormsi. BO3MOXHOCTH TpUMEHEHWS [JI W3YYEHUS CBOICTB pPAacTBOPOB HE
ANEKTPOIMTOB M ANEKTPOJIUTOB. Ormpenenre OCMOTHYECKOE JaBJICHUE MpU 25°C s 0,1m
pactBopoB KCl u Cg H{,04, eciu cTenens auccormaimm KCI pasna 0,95.

3.Paccuwmraitre 3nauenue OJIC, ecnm BHyTpu KiIeTkd miekormraromero pH = 7,0, a B
oKpykaroen xunkoctu pH = 74.



4.Ancopbims Ha TpaHMie pas3jiesia TBEpAOE TEJNO — KWIKOCTh. SIBJICHHME CMayMBAHMS.
KpaeBoii yron u Temwiora cmauyuBanui. OIMIINTE METOABI ONpeieNieHUs TEIUIOThl CMaYHBaHUA.
I'uapodwibabie U ruapodoOHBIE TIOBEPXHOCTH.

5.3akon cBeronoromenus (byrepa-JlamGepra-bepa). Ilpumenenue (GoroMeTpuUdecKux
METOZOB aHajiM3a B AarpoOHOMHM JJIi WICHTUQUKAIMKM BELIECTB M HX KOJMYECTBEHHOIO
OIPE1ECJICHNS.

6./lucniepraloHHple  METOJbl  INOJYYEHWs]  KOUIOMAHBIX cuUcTeM. Yem  MOXKHO
nenTmupoBath cBexeocaxaeHHpi Fe(OH)s . [lokaxure cxemy CTPOCHHS MOTy4E€HHOH B ITOM
CJIy4yae YacTHIpI.

7.3ammra KOJUIOMIHBIX CHCTEM OT KOAaryJsiliM, €€ KOJIMYECTBEHHOE BbIpaKECHUE.
MexaHm3M U 3HaY€HHE KOJUIOMIHOW 3alUThl B IPUPOIHBIX SIBJICHHSX.

8.0nexrpoanbie noreHimansl U OJIC  rampBaHMUECKHMX 31eMeHTOB. HopmanbHbiii
(cTaHmaprHelil) TDOT€HIMAJd. BomOpogHBI 27MeKTpog M €ro  3JIEKTPOIAHBI  MOTEHLMAJ.
Brrunciure moTeHpan BOIOPOAHOIO AJIEKTPOa, MOrPYKEHHOTO B pacTBop ¢ pH = 2.

9.Yepe3 kojoHKY KaTuoHMTa B Ht- (opme mpomyctwm pacTtBop CuSO,4. CocTtaBbTe
CTEXMOMETPUYECKOE YpaBHEHME Iporecca CoOpOLMM M CXeMY OOpa30BaBIIETOCS JIBOMHOTO
ANEKTPUUECKOrO CJIOS.

10.I1epBelii 3akoH TepmonvHaMuku. IIpoueccel mpu P,V= const. Dnranemma. TeroBoit
apdexr peakmmn. 3akoH [.M.'ecca. Bpiuwciawre Temwiory THAPOIM3a MaibTO3bl IPH
MOCTOSIHHOM ~ JIaBJICHHM, €CJM W3BECTHbl TEIUIOTHI CrOpaHus MajibTO3bl U Toko3bl: HO
crop.(ManbTo3bl) = -5610 xJlx/Moms; HO crop.(rmoko3sr) = -2801 xIx/Moib.

11.Nonnerii oOomen. [IpaBuwna woHOOOMEHHOW ajacopOimm. YpaBHeHMe HUKOIBCKOTO.
AJNCOpOIMOHHBIE TPOIIECChl B MMOYBAX W PACTEHWSX. Pacronoxure MepeyrclieHHbIe HIDKe
KATHOHBI TI0 BO3PACTAHMIO HX aJCOPOIMOHHON aKTHBHOCTH Ha KHCIBIX Touax (Ca’" Zn*", Fe
7 Na+,Mg >, K+,Mn*" ,Mn*" ,NH;").

12.Kax onpenemnurs 3Hauenue PH u 6ydepHoil eMKOCTH MOYBEHHBIX CHUCTEM.?

13.@oToxuMIdecKre Mponecchl M (PaKTOpbl, HA HUX BIWSAIOUIME. 3aKOHBI (HOTOXHMUM.
3akoH (POTOXMMHUYECKOW SKBMBAJICHTHOCTH DWHIITEHHA.

14.9nexkTprueckue CBOMCTBa KOWIOWAHBIX cucTeM. Ilokaxure Ha mpumepe 3011 CaCOs
crabwmmupoBanHoro K,CO;  oOpa3oBaHHe TEPMOIMHAMHYECKOTO W DJIEKTPOKUHETHIECKOTO
MOTEHIHANA, OT KaKuX (JaKTOPOB OH 3aBUCHUT U KaK ONpEesIeTCs.

15./]alite  TOHATHE MOJEKYJSIPHOCTH W TOpSAJAKA pEaKlUuy, OIMIIATE METOIbl HX
OIIPE1EJICHNS.

16.ITonsiTHE O CKOPOCTH [IBIDKEHHMS HMOHOB. 3aKOH HE3aBHUCHMOCTH JIBIDKCHHS HOHOB
Kombpayma, 3akon paz0asinenmsi OcTBaibaa. IJIeKTPOGOPETHISCKUA W PeIaKCaIOHHBINA
3¢ dEeKTh TOPMOKEHUSI HOHOB.

17.MonexymnsipHO-KHHETHIECKHE, ONTHIECKHE W INIEKTPUIECKHE CBOWCTBA KOJUIOMIHBIX
CUCTEM. 3aKOHBI M YPAaBHEHMSI MX XapaKTepPU3YIOLIHE.

18.Bydepnbie pacTBOpbl. MexaHW3M UX IEHCTBUS MPU JT00ABJICHUM KHCJIOT U IIEJIOYEH.

19.Cunre3 OpraHMdecKoro BEIIECTBAa PACTCHUSIMH MO BO3JEHCTBHEM XJOpodiinia, Kak
ceHcHOwm3aTopa. 3HaueHue (POoTOCHHTE3a U BIMSIHUE €0 Ha JKU3HENESTEJILHOCTh PAacTEHUM.
OOBbsAcHUTE, YeM OMpeJIeIIeTCs 3eJIeHbIN BET THCTheB? Kakoe MOHOXpOMaTHYECKOE M3ITydEeHHE
HanOoJiee MHTEHCUBHO BBI3BIBAET (POTOCUHTE3?

20.PacTBOpBI BBICOKOMOJIEKYIApHBIX coenuHenrii (BMC), oco0eHHOCTh X CTpOCHUS,
TepMOJIMHAMUYECKass W KHHETHYecKas YCTOMYMBOCTH pacTBopoB BMC u ee HapymieHus.
N3odnexTpruueckast Touka OEIIKOB.

21.9kcneprMeHTaIbHOE OMPEICNICHUST OCMOTHUYECKOTO JAaBJICHUS

22.Yto Takoe momynepuon peakimu? Hamummmre ero BbIpakeHue miisi peakiwm 1 u 2
MOPAJIKOB, YeM OHM OTJM4aroTcsa. Paccuwraifre ocratouHoe kommuectBo (B %)
dochopoopranmaeckoro mnectummaa («JIuOpom») dvepe330 maHe#, ecam mepuoa  Moiypacriajga
paBeH 62 1Hsl.



23.I1pupoanpie OydepHble CUCTEMBI MOYB M pacTeHU, UX poib. UTo Takoe OydepHOCTH
M0YB, YeM OHa OOYCJIOBJICHA (TIOKa)KUTE HA NpUMEpEe YTrOJbHOM KHUCIOTHI MeXaHm3M OydepHoro
JIeVCTBYA).

24.XapaKTepuCTHKU TMpOIiecca CMAauMBaHUSI, €r0 ASKCIIEPHMEHTALHOE OMNpeJeiiCHre U
MaTeMaTHIECKOe BBIPAKEHHE

25.Knaccudpukaims XUMUYECKHX PpeakiMil (10 MOJEKYJISPHOCTU U MOpsAAKy). CKopocTb
TOMOI€HHBIX XUMHYECKHUX PEaKIWi, X KMUHETHMYECKUE ypaBHEHUS.

26.Bplunciure  KOHCTAHTYy CKOpPOCTHM peakimu | mopsaka, eciou 3a 49 MuH
KOHLEHTpalmsd ymeHbinaetrcs Ha 30%.

27.PacTBOpbl BBICOKOMOJEKYJSIPHBIX coequHeHnd. CTpoeHne MakKpoMOJeKysl BiusHue
pH cpemasl Ha cBolicTBa pacTBOpoB OenkoB. I3oamekrpudeckas Touka OeikoB. Bumbl
KHCJIOTHOCTH TI0YB, METOJbI M YCJIOBHS MX OIpPEIEIICHNUS.

28.0nrmyeckue  CBOMCTBA  KOJWIOMAHBIX  CHCTEM. SIBlIeHME  cBeTOpacceuBaHUS.
Omnanecuenimst u dpdext Dapanes-Tunmnans. YKaxure 3aKOH W ONMIIUTE METOM HCCIICIOBAHUS
KOJUIOMJTHBIX CHUCTEM IO CBETOPACCEBAHMUIO.

29.Pa30aBiieHHBIE PACTBOPHI HEANIEKTPOJIMTOB, HMX CBOMcTBa. 3akoHel Payms u Bawnr-
Todda. Paccuurath OCMOTHYECKOE JaBJICHHE BOJHOTO pacTBopa HeanekTpormmra mpu 200C,
TeMIepaTypa 3aMep3aHus KOToporo (- 0,186°C).

30.CrexTpodoromeTpust u e€ TMpUMEHeHWEe TPH KCCJIEJIOBAaHUM pACTBOPOB H
OMOJIOTMYECKHUX CHUCTEM.

31.IlepBriii 3akoH TepmoamHaMuKd. [lporecchl mpu MOCTOSHHOM O0ObEME W JaBJICHUU.
Ouranemusi, TemwioBod et peaxmm. 3akoH ['.M.I'ecca. Brlumciure Temwiory rumponmsa
MallbTO3bl TIPU TOCTOSHHOM [aBIICHWH, €CJIM W3BECTHbl TEIUIOTHI CTOpaHUS MaJbTO3bl U
rmoko3bl: H crop.(MansTo3sr) = -5610 k/[/Moinb;

A H crop.(rmoko3br) = -2801 xJ>x/Mob.

32.Wonnpiii oomen. IlpaBuna moHooOMeHHOHM ajncopOimu. AICOpPOIMOHHBIE TPOIECCHI B
NOYBaX M pacTeHWsAX. Pacronoxure HIDKENEpeUnCIeHHbIe KAaTHOHBI I0 BO3PACTAHMIO MX
ancameAOHHoﬁ aKTHUBHOCTH Ha KHCJIBIX MOYBaX (Ca2+’ Zn? , Fe 3 , Na+ , Mg 2+, K+, Mn?** ,
Mn *", NH,").

33.0Omummre mMetozasl onpeaeneHus PH u OydepHoit eMkocTr OyhepHBIX CUCTEM.

34.PaBHoBecue W paBHOBECHbBIE mporecchl B mpupoze. [Ipummn Jle-IllaTense. Ykaxure,
KaK HEOOXOJMMO M3MEHUTh OCHOBHbIE MapaMeTpbl Mpolecca, YTOObl MpU CHUHTE3E€ aMMHaKa
YBEJIMUUTH €ro BbIXoA. Hanmimmre ypaBHEHME KOHCTAHTBI PAaBHOBECHsI I 3TOrO IpoLEcca.

35.Bunbl 1 GakTophl YCTOMYMBOCTH KOJIOMAHBIX cucTeM. Koarymsims v cequMeHTalms,
UX XapaKTepHUCTUKHU.

36.UTo Takoe TNOBEPXHOCTHOE HaTsbKeHHe? OIMIIMTE METOABl €r0 OMNpeAeieHHs |
pEeryaMpoBaHusl.

37.Yto Takoe ocMoc H ocMoTHueckoe napienve? 3akoH Baur-T'odda. Ocmornueckue
SIBIICHUSI U TIPOLIECCHI B arPOHOM UH.

38. Jlaiire kmaccuuKaimio TUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHll AUCTIePCHOU
(a3pl, MO0 OTHOIICHHIO JUCTIEPCHOM (ha3bl K JUCTIPCHOHHOM Cpejie, M0 arperaTHOMY COCTOSHHIO.
IIpuBeiure mpuMepsl.

39.0mimmre MeTonbl ONpesiesieHus TEIUIOBBIX 3((EeKTOB peakiyy (3KCIepHMEeHTaIbHbII
Y PaCUYETHBIN). Y KaKUTE€ BO3SMOKHOCTU MX MPUMEHEHHUS.

40.ITonsiTre katamuza. ['oMOreHHbli W reTeporeHHbld KaTanmu3. (OCHOBBI MEXaHM3Ma
JIEVCTBUS KaTaJIM3aTOPOB.

41.OneKTponpoBOAHOCTh  PAacTBOPOB —  yleldbHas M JKBUBaJieHTHas. IlowsaTue
TIOJIBIDKHOCTH HMOHOB. 3aKOH HE3aBUCHMOCTH JBIDKEHUs MOHOB Kombpayia. 3akoH pa30aBieHHsA
OcTBanbaa.

42.Ilporecchl  CTPYKTypooOpa3oBaHus B JIHCIIEPCHBIX CHUCTeMax M pacTBopax BMC:
Kaccupukamsi U GU3UKO-XUMUYEeCKUe CBOMCTBA. COCTaBbTE CXEMY MEpexXofa Teysd B 30Ib JJIA
00paTUMBIX KOJUIOWIIOB, TeJieil U CTYyIHEL



43.PaBHOBecHe M paBHOBECHBIC Tporiecchl B mpupose. [Ipumipm Jle-Illatense. Ykaxwure,
KaK HE0O0XOJMMO W3MEHUTH OCHOBHBIE MMapaMeTphbl Mpolecca, YTOObl NpU CHHTE3€ aMMHaKa
YBEJIMYUTH €r0 BhIXOA. Hammimre ypaBHEHHE KOHCTAHTBI PaBHOBECHsI IS 3TOrO Mpolecca.

44.Bunsl ¥ (paKTOphl YCTOMYMBOCTH KOJUIOMIHBIX cricTeM. Koarymsims u ceauMeHTalws,
UX XapakTepucTuku. OTMIIMTE SBJICHUS CHUHEPrU3Ma, aHTaroHW3Ma M aJJIMTUBHOCTH MOHOB TpU
KOAryJIsILN.

45.CoctaBbTe cxemy U BeiBegure D/]C KOHLIEHTpAalMOHHON TajbBaHMYECKOMN IICTIH.

46.Yto Takoe sHrpommsa? Kak MOXET MEHATBHCS SHTPONMS H30JIMPOBAHHOW, 3aKpBITOM,
OTKPBITOM CHUCTEMBI? YKaXXUT€, YBEIMIUTCS WIM YMEHBIIUTCS OSHTPOMHS B CJEIYIOIINX
nporieccax: miaBiaeHre Jbaa; pactBopenre NaCls Boge (H,0).

47.[laifre TIOHATHE TaKUM SBICHHSIM, KakK dJeKTpodopes u amekTpoocMoc? Kak cBszana
BEJIMYMHA - TMIOTEHIMAJa CO CKOPOCTBIO JIeKTpodope3a U deKTpoocMoca?

48.Jlaifre TOHATHE O TMOPAJIKE peakiMh W METOJAaxX €ero ompenesenus. Paccuwuraiire
KOHCTAHTY CKOPOCTH pEeaklMH THAPOJM3a BOJHOTO PAacTBOpPa TPOCTHUKOBOIO caxapa, €clii B
teuenre 20 muHyT npopearupyet 40% caxapa.

49.CtenieHb W KOHCTAHTA SJICKTPOJMTHICCKON JTUCCOIMAIMUA CIA0BIX 3JICKTPOJIMTOB U
METOAbl MX ompefencHus. UYeMy paBHa KOHCTaHTa JUCCOLMALMM OEH30MHON KHCIIOTHI, €CIIU
crenenp quccompaim B 0,011 pactBope 5%7?

50.YcnoBusa, oOpa3zoBaHus KowtomaoB. (CxeMa KOJUIOWIHOM dYacTH (MUICIUIBI) Ha
npumepe BaSO4 crabwmsupoBanHoro BaCl2. Ykakure cocTaBHbIE YacTH TMOIYYEHHOTO 30JIS.
[IpuBeaure mpuMepbl KOJUIOWIOB B IPUPOJIE.

51.Bpiuricaure KOMMYECTBO TEIUIOTHI, KOTOpOE BbIAENseTCcs npu odpasoBanmu 106 kr
amMmMmuaka B cyTku, eci AH p-pm =-92,0 JIx.

52.MonexynsipHas W WOHHas aJcopOlWs W3 pacTBOPOB Ha TBEPIbIX aJcopOeHTax,
OCOOCHHOCTHU M XapaKTEPUCTHUKU 3THX TMpoleccoB. Paccuwuraiire ancopOMpoOBaHHOE KOJIMYECTBO
YKCYCHOM KHCJIOTBI B Mr-3kB/T, eciu mpu ancopomm CH3;COOH mnouBoii paBHOBecHas
konreHrparms (Cp) paBsach 33,5 MMOnb/N, KOHCTaHTHl ypaBHeHus DpeiHmmxa K u I/n
COOTBETCTBEHHO paBHbI 9,5 u 0,22.

53.bydepHble cucTeMbl, UX COCTaB M MeXaHm3M OydepHoro AeHCTBHS Ha MpUMeEpe
aneraTHo Oydeprori cuctemsbl, coctosmern m3 10 mu, 0,0m CH3;COOH u 10 mn 0,Im
CH;COONa.

54.91eKTpOMEeTprUI€CKHUE METOIBI MPU UCCIICTIOBAHIMN arpOHOMHUYECKUX OOBEKTOB.

55.BnusHue TemmepaTypel Ha CKOpocTh peakiwmu. llpaBwio Banr-I'odda, ypaBhenue
Appenuyca, MOHATHE 00 SHEPIHM AKTHBAIMU CUCTEMBI.

56.1TouBennbie komonabl. IlpuBenure mNpuUMeEpbl CTPOEHHS MHHEPAJIbHON TOYBEHHON
KOJUTOMTHOM YacTHIbl Ha TMpuUMeEpe OKcwaa KpeMuws. [lalire moHsATHE 0a30MIO0B W aleOWIOB,
MOKa)KUT€ Ha MX MPUMeEpe MPOLECcC B3aMMHOM KOAryJSiLMM KOJUIOWUIOB.

57.0mmimTe  METOAbl  ONpPEeJENICHUs] OCMOTHYECKOro JaBjieHus (pacueTHbId U C
MOMOIIFI0 OCMOMETpA).

58.Bropoe Hauano TepMOJMHAMUKH, €r0 MaTeMaTudeckoe BbIpakeHue. [lomsTue 00
SHTPONWH, CBOOOIHOW PHEPrUM M MaKCHUMaJbHOWU pabore.

59.9to Takoe MOHHBIM 00MeH? Ormmmre 3aKOHOMEPHOCTH MOHHOTO OOMeHa, OOMEHHYIO
KUCJIOTHOCTh U TOIJIOTUTENIbHYI0 CIOCOOHOCTh Mo4B. KakoBa poib 3THX MpOIECCOB B
arpoHomun? CocTaBbTe CXeMy HOHHOTO oOMmeHa Mexay katuonurom KVY-2 B H+- dopme u
kaTnonamu Na' m3 pactBopa NaCl

60./lalire XapakTEPUCTHKYy ONTHYECKUX METOAOB TPU HCCIICIOBAHMM OHMOJIOTHYECKHX
CUCTEM U YKa)KUT€ BO3MOXXHOCTH MX IPUMEHEHUS.

61.OcHOBHbIE NPHUHIUILI KaTaiu3a. |'OMOreHHbIN 1 reTepOreHHbIN KaTaiums.

62.MoneKyJIspHO-KMHETUMECKUE ~ CBOMCTBAa  KOWUIOMAHBIX  cucTeM. Ilomatme o
CeIMMEeHTaLHH.

63.Kakx mo Bemmumne OJIC rajmpBaHMueckoro asneMeHra ompenesurs pH pactBopa u
KOHCTAHTY JUCCOLMALMK CJIa0O0N KUCIOTHI?



64.3ammra KOUTOMITHOW CHUCTEMBI OT KOAryjsili{, €€ KOJMYECTBEHHOE BBIPAKCHHUE.
MexaHm3M Y 3Ha4YEHHE KOJUIOWIHOW 3aILUThI B IPUPOAHBIX SIBJICHUSX.

65.0nekrponnpie moreHimaisl M JJC  ranpBaHMueckux sneMeHTOB. HopmanbHbIi
(cTaHmapTHelil) TOTEHIMAN. BOMOpOAHBIM SMEeKTpog W €ro  AIEKTPOAHBIA  TMOTEHIMAIL.
Brruucimre (€) BOZOPOAHOTO 3JIEKTPOIa, TIOTPY>KEHHOTO B pacTBop ¢ pH = 2.

66.Uepe3 kononky katuonura B H+ - dopme mpomyctun pactBop CuSO4. CocTtaBbTe
CTEXHOMETPUIECKOE ypaBHEHHE Tpoliecca COpPOLIML

HpaKanecxne 3aJaHus AJ1 MPOBEICHU A 3a9YeTa
o Vel Q
1. I/ICHOJ'H:?»YH MOHATHUC CPCAHCH TCIUVIOEMKOCTU AC = A_T BBIYHCJIUTHh KOIMYCCTBO TCIUIOTHI,

HeoOxonuMoit Juis HarpeBa 2000 kr Bombl Uil MOWKHM oOopynoBanus or 20 Cc’ o 80 C°.
Boruucnurs konmmaecTBO napa ¢ sHrajbmveil 2500 kJDK/Kr, He0OXOAMMOro IS 3TOr0 HarpeBa.
2.0mpeaenurh KOIMYECTBO TEIUIOTHI, YXOMSIIEe ¢ TOMOYHBIMH ra3aMu KOTEIbHOM, €CIIM COCTaB
ra3zoB B 00bEeMHbIX mporeHrax cieayroumit: 70 % azora, 20 % yrnekucsoro raza, 10 %
BoJIsiHOrO napa. Temnepatypa Tonoussix ra3os 380K.

3.3 ypaBuenusi I'mb6ca-I'embmrompiia AH = AG +TAS  BbUMCINTH M3MEHEHHE SHTPOIMU B
npoLecce UCMapeHus: BOJbI U O0BSACHUTH, YTO MPOMCXOIUT C MOJEKYJIaMH, yUUThIBas 00beMBbI |
MOJIS JKUIKON Y ra3000pa3HOi BOJIBI.

4.Ilpouecc orocuHTe3a MOXKHO TipeacTaBurh cxemoit: 6C0, + 6H,0 =CcH 1,04+ 60,.
Paccumraitre m300apHBIi TOTECHIMAT STOM pEaKIMH W CHEJIalWTe BBIBOI 00 YCJIOBHAX €€
nporekanms, eci: AG°CgH ;06 =—217,56 xkan/monb; AC°H0 = —56,69 Kkan/mMorb;

AG°co, =—-94,26 KKa/MOIb.

5.00bsCHUTH M NMOKa3aTh CXEMATHUYHO NPUHLMII KaJIOPUMETPUUECKOro OINpe/ieNICHUs TEeIUIOBBIX
3¢ deKTOB MPOIECCOB.

6.’ TaBHBIM HCTOYHHKOM SHEPIuM IS OONBIIMHCTBA JKMBOTHBIX OPraHM3MOB SIBJISIOTCS KUPBI U
yrieBoabl. B opraHmsme 3TH BEILECTBA «CTOParOT» - OKUCIISIOTCS KHUCIIOPOIOM, MOCTYNAIOUIUM
U3 BO3AyXa B JIETKHE, W TMEPEHOCATCS TeMOIJOOMHOM KpoBH. TeroTBOpHas CIOCOOHOCTH
(KaJIOpUIHOCTh) TMIIM OLEHMBAeTCS TeIIoBbIM 3¢dekrom e€ cropanus (k Dx/kMonp win
KKaJ/KMOJib). CpaBHUTE KaJIOPUMHOCTH YTJICBOJOB M JKHPOB.

C6H1206 + 602 = 6C02 + 6H20, AHO(C6H1206) =-2820 KI[}K/MOJ'IB;

2Cs7H100¢ + 1630, = 114CO, + 110H,0.

AH’tpucteapara rmnepuna = —75520 kJ[k/MOJb.

7. Jns ompeneneHus CKOPOCTH HMHBEPCHM TPOCTHHUKOBOIO caxapa B MPHCYTCTBUU COJISTHOM
KUCIIOTHI OBLTH TOMy4Y€Hbl CIEAYIOIIME JaHHbIE:

Bpems, t, ¢ HaGmromaemslii yron BparieHus, 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

OnpeenuTh NMOPSAIOK PEaKIMd M KOHCTAHTY CKOPOCTH.

8.0mnpeieTh PHEPrUI0 AKTHBAIMA PEAKIMU TPaguuecKuM METOI0M
2Ag + (NH4)28208—> Agst4 + (NH4)QSO4,
€CJIM M3BECTHBI KOHCTAHTBI CKOPOCTH M TEMIIepaTypa pPeaKiyu:

t°C 20 40 60

K*10* 0.54 066  1.77



9.00bsACHUTH TOHATHE U MPUBECTU YPaBHEHHE KOHCTAHTHI XUMHYECKOTO paBHOBECHS, UCXOAS U3
YCIIOBHSI PaBEHCTBA NPSMOM M 0OpaTHON CKOPOCTEH XUMUYECKOH peaKiiu

10.PaccuuraTh, Kak M3MEHHTCA CKOPOCTh MPSIMBIX M OOpAaTHBIX pEaKIMii B pPaBHOBECHBIX
cuctemax: 1) H, +J, <> 2HJ; 2) 2NO + 0, <> 2NO, npu yBenmdeHu AaBieHus B 2 pasa.
11.00BsicHITh  CYITHOCTH  (POTOKOJIOPUMETPHIECKOrO METO/MAa ONpe/IeJICHHs  KOHICHT PaIin
BEIIIECTB B pacTBOpax. B kauecTBe OCHOBHI B34Th 3aKOH byrepa-Jlam6epra-bepa.

12.KyieTouHbIN COK, NOyYE€HHbIM M3 KOPHEH caXxapHOM CBEKIJIbI, MMEET KOHLIEHTPALMIO caxapa
17% (BecoBbIX). Beranciurs ero TeMnepaTy3py 3aMep3aHus U OCMOTHYECKOE JaBJICHUE IS

27°C. IlnotHocTh pacTBOpa paBHa 1,1 Kr/m

13.ITpn pactBOpenrn 2,76 T TpexatomHoro crmpra B 200 r BOabI TEMIIEpAaTypa 3aMep3aHus
noHmmwiack Ha 0,279 rpamyca. Onpeaenurs MOJEKYISIPHYIO MaccCy 3TOro CIUPTa U 3alucaTh
14.ITosicauTs siBEHWST ocMoca W oOpaTHoro ocmoca. OmpeaenuTs OCMOTHYECKOE aBJICHHE
BOJIHOTO pacTBopa Ntoko3sl npu 25°C, eciu B 3 11 pacTBOpa conepkurcs S0r MroKo3sl.
15.PacTtBOp TpexaToMHOro crmpra, cogepxanmii 1,38 r cupra B 100 r Bombl, 3aMep3aeT NpU
temreparype —0,279 °C. Onpeaenurs, 4TO 32 CIIUPT PACTBOPEH B BOJIE.

16.I1sTUnpOTIeHTHBI BOMHBIM PAacTBOP MEIHOTO KYyNopoca HCTIONB3YIOT B KauecTBE (DyHTHIHA.
Paccuurats Temnepatypy 3aMep3aHusi 3TOr0 pacTBOpA.

17.Ha ocHOBaHMM TEOpPHUM PACTBOPOB OOBSICHUTH MEXAHM3M SIIEKTPOIUTHYECKOH JHCCOLMAIIN
CWIbHBIX U CJA0BIX 3JIEKTPOJIUTOB.

18.006bsicauTh nousatue pH 1 pOH BOgHBIX pacTBOPOB.

19.pH pactBopa paBen 7,21. Halitu KOHUEHTpalmyd BOAOPOIHBIX, THAPOKCWIBHBIX HOHOB H
pOH.

20.PaccunraTh KOHIIEHTpALMIO MOHOB BOZOpOJAa B pacTBopax, eciau ux pH paBusl: a) 9,3; 0) 2,7.
VYKa3aTh peakLMIO Cpe/bl.

21.ITouemy mnpu pobaBiieHMH KHCIOT Wi Inenodeid pH  OydepHodl cuUCTeMBbl W3MEHSAETCS
He3HauuTelnpHO? HarmcaThs MmexanmM OydepHoro neicTBusi OyQepHbIX CMECen.

22.00bICHUTD TOHATUS aKTHUBHAs(CBOOOMHAS) KHUCIIOTHOCTh W CBSI3aHHAS KHUCIOTHOCTH. Kak
MO)KHO HX OIPENIEJIUTh B PacTBOPE.

23.00bsicauth MeTon pH-MeTpuu (Ha OCHOBE TajbBaHMYECKOTO JIEMEHTA, COCTABJIEHHOTO W3
XJIOPCEPEeOPSTHOTO M CTEKJITHHOTO AJIEKTPOJIOB).

24.00BsCHUTD ¥ MOKa3aTh HA MPUMEpax SBJICHMS XUMHUECKOH U (QM3UIECKON aJ1copOLmH.
25.BbucinTh  BeJMUMHY ajacopOmmu 1o ypaBHeHmto [uO6ca mist crmpra mpu 200C wu
konreHTparmu C2 = 0,25 kmonb/mM3, eciy TMOBEPXHOCTHOE HATSIKeHHE BOABI — 72,75 *10-3
H/m, pactBopa crmpra — 5110-3H/m, C1=0,00.

26.00BsACHUTH U MOKA3aTh HA MPUMEPAX SIBJICHAEC WOHHOW aJCOpOIMH.

27.Kak onpeaennTs OOMEHHYIO KHUCJIOTHOCTH TIOYBHI.

28.00bsCHUTDH MOHATHE TOBEPXHOCTHO-aKTHBHBIX BEILIECTB, IPUBECTH MPHUMEPBHI.

29.0micaTh 3aKOHOMEPHOCTH HMOHHOTO OOMEHa. YKa3aTh, B KaKOW IMOCJIEIOBATEIBHOCTU OYAET
MPOMCXOJIUTh HMOHHBI OOMeH Ha Katwonure B H-+- dopme crnegyronmx snexrpomuros: CaCl;
KNO3; NasPOy; FeCl.

30.CocTaBUTh CTEXHOMETPUYECKHE YpaBHEHHS HOHOOOMEHHOIO Iporecca 00ecCOoNMBaHus
BO/Ibl. OOBSICHUTH CYIIHOCTB 3TOrO TpoIecca.

31.PaccuuraTh KOIMYECTBO MOJIOYHOM KHUCIOTHI, ajxcopOupoBanHHoe 100r akTUBHPOBAHHOTO
yIJIS, €CJIM PAaBHOBECHAs! KOHIEHTPAIMS MOJIOYHOW KHCIOTHI B pacTBOpPE paBHA 7,5 MONB/I, a
KOHCTaHTHl ypaBHeHuss DpelHmmmxa, OmpeliesieHHbIe ONBITHBIE IMyTeM, paBHbl K= 3,8 m 1/m =
0,17.

32.I1pu amcopOIMKM MOJIOUYHOM KHUCJIOTHI HAa TIOUBE OBLIH MOMYYEHBI CJEAYIONIME Pe3yJbTaThl:
PaBHoBecHas konnenrpanus, mons/n1  0,02;  0,04; 0,08

AncopO1msi, MOIb/KT 0,05; 0,10; 0,14.

OnpenenuTs 3HaYEHUE KOHCTAHT B ypaBHEHUM DpeiHmxa.



33.K kakomy »aneKTpoay mpH 37ekTpodope3e OyayT NepeMeIaThbCs YacTHIbl 30J1 HOAWIA
cepebpa, momydyeHHoro B mpucyrcTBuM m30bITka AgNO3? CocTaBUTh CXeMy CTPOCHUS
MHIIEILIBL.

34K kakoMy 53J€KTpomay MpH 3JeKkTpodopese OyayT mepeMemaTbesl YacTHlbl 305 CylbGuaa
MBIIIbSIKA, CTAOWIM3UPOBAHHOTO CEPOBOJOPOAHOM KHCIOTOH? 3ammcaTh CXEMY CTPOCHUS
MULEIUTBL 3TOTO 30JI4.

35.I1oporu Koarymslmu JAJisi UCCIEAYEMOIO 30JI1 PaBHBI:

v(NaNO3) = 300 mmonb/mm3,y(Na2S04)= 295 mmons/mm3,y(MgCI2)=25 mmons/am3,

v(AICI3) = 0,05 mMmons /am3. Onpenenauts 3apsia MULICIUT 30151.

36.'unpo3zons xmopuna cepebpa momydeH B m0biTke AgNO;.Kakoih m3 anexrpomuroB - KCl,
K;,S04, CaClL-Oynet mmeTh HaUMEHbIMA TIOpor Koaryisiimu? OTBeT 000CHYHTE.

37.00BsICHUTh U NMOKa3aTh CX€MATHUYHO MPOLIECC THIICOBAHUS TOYB.

38.00bsICHUTP W TMOKa3aTh CXEMAaTHYHO MEXaHW3M OOpa30BaHUs SMYJIbCHA pacTBOPOB I
OTIPBICKMBAHUS PACTEHUIL.

39.006pscHUTH 00pa30BaHie WIKCTHIX OCAJKOB B BOAOEMAaX, PUBECTHU MPUMEPHI.

7.4 MeTonuue CKUe MaTe puaJIbl, ONpeIe sIolue npoueaypbl olle HUBAHUA 3HAHUIA,
YMeHUil M HABBIKOB, XapaKTe PU3YyIOLIUX 3Tanbl GopMUPOBaAHUS KOMIIe Te HIIU

KoHTposib ocBO€HMs AMCIMIUIMHBI «XuMUs (GU3HMYEcKas M KOJUIOWIHAs» IPOBOAMICS B
coorBeTcTBUM ¢ [InKyOoI'AY 2.5.1 «Texyumii KOHTpOJIb yCNEBa€MOCTH U TPOMEKYTOUHAs
aTTecTalys CTYACHTOBY.

Texymmii KOHTPOJb MO JMCLMIUIMHE TMO3BOJSIET OLECHUTH CTETEHb BOCTIPHATHSA Yy4eOHOro
MaTepHasa ¥ IpoOBOJIUTCS ISl OLIEHKU pe3yJbTaTOB M3yUEHUsS Pa3fesioB/TeM JTUCLMILIHHBL.

KpurepusiMu OLEHKM BBINOJIHEHHOTO KeMHc-3alaHusl  SIBJIIETCA TOJHOTa OTBETa Ha
NPAKTUYECKUE U TEOPETHUECKUE BOIPOCHI.

OneHKa «OTJIMYHO» CTABUTCSI, €CIM YETKO M3JIOKEHbI PELICHUS WU MPUEMBbl BBIIOIHEHUS
3aJlaHus.

OreHKa «XOpOIIO» - OCHOBHBbIE TpeOOBaHMS K 3a/JaHHIO BBINOJHEHBI, HO MPU 3TOM
JIOMYIIEHbl HEJ0YEThl B M3JIOKEHUN TEOPETHUECKOro MaTepuaa o TeMe 3a1aHus.

OneHKa «yIOBIETBOPUTEIBHO» - HUMEIOTCS CYILECTBEHHBIE OTCTYIUICHHS OT W3JIOKEHHUS
TEOPETHYECKUX U NMPAKTUIECKUX BOIPOCOB IO TEME 3aJIaHMs.

KpurepussmMu OIEHKM BBINOJHEHHOM JIA00pPaTOPHOM PadoOThI  SBISIETCSA  MOJHOTA
BBITIOJTHEHUST paOOTHI M OTBETA HA MPAKTUIECKUE U TEOPETUIECKHE BOTPOCHL.

OueHka «OTJUYHO» CTaBHUTCS, €CIIM BBINONHEHbI Bce TpeOoBaHMA K JabOpaTOpHOU
paboTe, YeTKO M3JIOKCHBI PEHICHUS U MPUEMbI BBITIONHEHUST PabOTHI, COOIOICHBI TPEOOBAHKS K
BHEIIHEMY O(OpPMIICHHUIO.

OueHka «XOpouio» - OCHOBHbIE TpeOOBaHHS K JTaOOPaTOpHOW paboTe BBINOIHEHBI, HO
Opy 3TOM JIOMyIICHbl HEJO0YeThl B W3JIOKEHHM TEOPETHYECKOr0 MaTepuana To TeMme
mabopaTOpHON pabOThI, IMEIOTCS YIYIIECHUS B O(DOPMIICHHUM.

OuneHkKa «yI0BJeTBOPUTEJIbHO» - WMEIOTCA CYIIECTBEHHbIE OTCTYIUICHUS OT
TpeOOBaHMII K BBINOJIHEHUIO J1JA0OOPATOPHOM PaOOThl, UCTIBITHIBAET 3aTPYAHEHHS NPU H3JI0KEHUU
TEOPETHYECKUX BOIPOCOB TI0 TEME pPaOOTHI.

OueHka «HeylOBJIeTBOPUTEJIbHO» - JabopaTopHas pa0oTa He BBINOJIHEHA,
O00HapyKMBAETCS CYLIECTBEHHOE HEMOHMMAHHE TEOPETHUYECKUX BOMPOCOB IO TeMeE PadoThlI.

Kpurepuu onieHKM 3HAHUN CTY/IE€HTOB NPU NPOBEJ€HNH TECTUPOBAHM A:

OueHKa «OTJIHYHOY BHICTABISIETCS MPU YCJIOBUM MPAaBWIBHOIO OTBETA CTY/IEHTA HE
MeHee yeM 85 % TeCTOBBIX 3a1aHHi;

OueHKa «X0po110» BHICTABIICTCS MPU YCIIOBUM TPABWIHHOTO OTBETA CTYACHTA HE
Menee yeM 70 % TeCTOBBIX 3a/1aHUIL;



OueHKa «y10BJIe TBOPUTEIbHO» BHICTABISIETCS TPU YCIOBUH TIPAaBWIHHOTO OTBETA
cTyneHra He meHee 51 %; .

OneHKa «Hey10BJIeTBOPUTEIbHO» BbICTABISICTCS MPH YCIIOBUU TPaBWIBHOTO OTBETa
cTyneHra MeHee 4yeM Ha 50 % TecTOBBIX 3a/1aHHiL

Kpurepusimu oreHkr pedepara sBISIOTCS HOBH3HA TEKCTa, OOOCHOBAHHOCTH BHIOOpa
HCTOYHUKOB JIMTEPATypbl, CTENEHb PACKPBITHS CYIIHOCTH BONpOCa, COOJIOEHHE TpeOOBaHMIA K
o(hopMIICHUIO.

OueHka «OTJMYHO» CTaBUTCS, €CIHM BBHIMONHEHHl BCE TPeOOBaHMA K HAIKMCAHUIO
pedepara, obo3HaueHa TpoOieMa M 00OCHOBAaHA €€ aKTYaJbHOCTh, CAENaH aHaJM3 Pa3JINdHBIX
TOYEK 3peHus Ha MpoOJeMy U JIOTMYHO M3JIOKeHAa COOCTBEHHAs TO3MIWSI, COPMYIHPOBAHBI
BBIBOJIbI, TEMA PACKpBITA IMOJHOCTHIO, BBIIEPKAaH 00BEM, COOJIIOAEHbI TPEOOBaHNSI K BHELIHEMY
o(hopMIICHHIO.

OueHka «XOpoIIO» - OCHOBHBIE TpeOoBaHWA K pedepaTy BBINIOIHEHBI, HO TPU 3TOM
JIOTYIIICHBI HEJTOYETHI B M3JIOKEHHH MaTepHasia, OTCYTCTBYIOT JIOTHIECKasl MOCIIeI0BATEILHOCTD
B CYKIICHUSIX, HE BBIIEP)KaH 00beM pedepaTa, IMEIOTCS YIYIICHHs B OPOPMIICHUM.

Ouemca «YAOBJIETBOPUTECJIbHO» - HWMCIOTCA CYHICCTBCHHBIC

TpeboBaHMii K pedeparty.

OTCTYIUIEHUS  OT

OueHka «HeyIOBJIETBOPUTEJILHO» - TeMma pedepaTa HEe pacKpbiTa, OOHAPYKHUBACTCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOJIEeMBI.

Kpurtepuu one HKM 3HAHMI 00y4alOIMXCsl IPH BBICTYIVIEHUH € JOKJIAA0M

ITokazareinb I'papamms bastel
CootrBeTcTBHE JIOKJIa/1a | COOTBETCTBYET MOJHOCTHIO 2
3asBJICHHOM TeMe, IeJdd U | €CTh HeCOOTBETCTBUS (OTCTYIUICHUS) 1
3a/1a4aM MpPOeKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHPOBaHHOCTD CTPYKTYPHUPOBAHO, OOECIieunBaeT 2
(opranm3arms) JIOKJIaJ1a, | CTPYKTYPHUPOBAaHO, HE 0OeCTieYrBaeT 1
KOTOpast o0ecrieunBaeT | He CTPYKTYPHUPOBAHO, HE 00€CTIeUMBACT 0
NIOHAMAaHUE €TO0 COMEPIKAHKS
Kymerypa  BBICTyIIICHMS ~ — | paccka3 0e3 o0pameHuss K TEKCTY 2
YTEHHE C JIMCTa WIA PaccKas, | pacckas ¢ 0OpameHreM TEKCTY 1
00paIIEHHbI K ayauTOopun YTEHNE C JICTA 0
JlocTynHoCTh JIOKJIaaa 0 | mocTynHO 03 yTOYHSIOIIMX BOMPOCOB 2
COICpKAHMM  TPOEKTA,  €ro | JOCTYIHO C YTOYHSIONMMH BOIPOCAMH 1
[e/sIX, 3aJadaX, METOoAaxX U | HEAOCTYNHO C YTOUHSIOIMMHU BOMPOCaMU 0
pe3yabTaTax
[enecooOpa3HOCTH, 1esiecoo0pa3Ha 2
MHCTPYMEHTAJIbHOCTh 1IeNIec000Pa3HOCTh COMHUTENbHA 1
HATJISITHOCTH, YPOBEHB e€ | He 1emecoodpa3Ha 0
UCTIONIb30BAHNS
Cobmonenue BPEMEHHOTO | COOIOAEH (HE MPEBHIIICH) 2
pernaMenra aokiana (He Oosee | MpeBBIICHUE 03 3aMevaHust 1
7 MUHYT) IPEBBILICHUE € 3aMEYaHUEM 0
YETKOCTh W MOJHOTA OTBETOB HA | BCE OTBETHI YETKHE, TIOJHBIC 2
JIOTIOJTHUTEINILHBIE  BOMPOCHI  T0 | HEKOTOPBIE OTBETHI HEUETKHUE 1
CYIIIECTBY JTOKJIaa BCE€ OTBETHI HEUETKUE/HETIOJHBIE 0
Bnanenne CIIeIMAJILHOM | BlIafieeT CBOOOTHO 2
TEePMUHOJIOTHE 1o Teme | uHorJa ObUT HEeTOYEH, OIMOancs 1
NpPOEKTa,  WCIOJIB30BAHHOM B | HE BIajeeT 0
JOKJIaae




KynpTypa HHCKycCMM — yMEHHE | OTBETIUI HA BCE BOIPOCHI

TIOHATH cobeceTHIKa U | oTBETWI Ha OOJBIIYI0O YaCTh BONPOCOB
apryMEHTUPOBAHO OTBETUTH HA | HE OTBETWI Ha OOJNBIIYI0 YacTh BOIPOCOB
€r0 BOTPOCHI

(el )

Il xana ouneHKH 3HAHUA 00yYAIOIIUXCHA MPH BHICTYIJIE HUH € TOKJIAT0M:
OreHka «0TJIHYHO» — 15-18 Gawos.
Oruenka «xopouo» — 13-14 6amos.
OrneHKa «yJa0BJIE TBOPUTEJILHO» — 9-12 Gawios.
OrneHKa «He y10BJIe TBOPUTEJIbHOY» — 0-8 OaImios.

Kpurepun BbICTaBIE€HHS OLEHOK INPU NMPOBEIACHUM 3a4eTa.

OueHKH «3a4TeHO» M «He3aYTEeHO» BBICTABIAIOTCS M0 JUCLMITIMHAM, (hopmoi
3aKJIIOYUTEJILHOTO KOHTPOJI KOTOPBIX SBIETCSA 3adeT. Ilpu 3TOM OLEHKa «3a4TEHO» JOJKHA
COOTBETCTBOBATh IMapaMeTpaM JHO00W M3 TIOJOKHUTENBHBIX OICHOK («OTJIMIHO», «XOpOIIOY,
«yJIOBJIETBOPUTEJIHHOY), a «HE3aYTEHO» — IMapamMeTpaM OLEHKU «HEYIO0BJIECTBOPUTEIILHON.

OuneHka  «OTJMYHO»  BBICTaBIETCS  oOyyarlieMycsi, KOTOpbIii  obOnajgaer
BCECTOPOHHUMHM, CHUCTEMATH3UPOBAHHBIMU W DIIyOOKMMHU 3HAHMSMU MaTepuaia YydeOHoH
NpOrpaMMbl, YMEeT CBOOOJHO BBINONHATH 3aJaHusl, NPEyCMOTPEHHbIE Y4eOHOW MpOrpamMMoii,
YCBOWI OCHOBHYH0O W O3HAKOMMWICS C JIONOJHWTENIBHOM JIMTEPAaTypOd, PEKOMEHIOBaHHOU
yueOHOl mporpamMmol. Kak mpaBwio, OIGHKa «OTJIMYHO» BBICTABISIETCA O0yJaromeMycs
YCBOMBIIEMY B3aMMOCBS3b OCHOBHBIX TOJIOKEHUM M TOHATHI JUCIMIUIMHBI B WX 3HAYEHWUM JIJIst
npruoOpeTaeMol  CHEeLMAIbHOCTH, TPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B  TOHUMAHHH,
IBIIOKEHNM W WCTIONIb30BAaHUM Y4eOHOro MaTepuaja, MpaBWILHO OOOCHOBBIBAIOIIEMY TPHHATHIC
pelIeHus1, BJAJICIONIEMY pPa3HOCTOPOHHUMU HABBIKAMHU M MPHUEMaMH BBITIOIHEHHUSI MPAKTUYECKUX
pabor.

OueHka «XOpOLIO» BBHICTABISIETCS OOydaromEeMycsi, OOHAPYXHBIIEMY TMOJHOE 3HAHHE
Marepuasia y4eOHOM TMporpaMMbl, YCIEIIHO BBINOJHAIONIEMY TMPEIyCMOTpPEHHbIE YueOHOH
porpaMMoN  3aJjaHus, YCBOMBIIEMY MarTepuajd OCHOBHOM JIMTEpaTypbl, PEKOMEHIOBAHHOU
yueOHOIl mporpammoi. Kak mpaBuio, OIEHKAa «XOpOIIO» BBICTABISIETCS OO0ydaromeMycs,
MOKa3aBIIEMy CHUCTEMAaTH3UPOBAHHBIA XapaKTep 3HAHWM MO0 ANCLMIUIMHE, CIOCOOHOMY K
CaMOCTOSATEJILHOMY TIOTIOIHEHUIO 3HAHWM B XO/€ JalbHeiieil ydeOHoi u mpodeccHoHaIbHOM
JEATENBHOCTH, TIPaBWIBHO IPUMEHAIOIIEMY TEOPETUUECKHE TIOJIOKEHWS IPU  PEIICHUM
MPAKTUYECKUX BOMPOCOB M 3aJay, BIAJCIOMIEMY HEOOXOAMMBIMU HABBIKAMU M TIpUEMaMHU
BBITOJIHEHUSL TIPAKTUYECKUX padoT.

OuneHka «y10BJeTBOPHTEJbHO» BBICTABISIETCS OOydaromeMycsi, KOTOpPBIA MOKazal
3HAHME OCHOBHOTO MaTepuaja y4eOHOW mporpaMMbl B 00bEMeE, JOCTATOYHOM U HEOOXOAMMBIM
UL JanbHeHer ydeObl | TpeAcTosAmieil paboThl MO  CTEIMAIbHOCTH, CIHPABWICS C
BBITIOTHEHUEM  3aJIaHUH, TIPEAYCMOTPEHHBIX Yy4e0-HOM TMporpaMMOi, 3HAKOM C OCHOBHOM
JUTEepaTypod,  pPEKOMCHIOBAaHHOM  y4eOHOH  MporpaMMOM. Kak  mpaBwio, oneHka
«yIOBJIETBOPHUTEIILHO» BBICTABISIETCS O0ydaromeMycs, JOMyCTHUBIIEMY MOTPEIIHOCTH B OTBETaX
Ha SK3aMEHE WIM BBINOJIHEHHM 3K3aMEHAIMOHHBIX 3aJlaHuii, HO 00JaJarolmeMy HeOOXOIUMbIMU
3HAHWSIMM TI0Jl PYKOBOACTBOM MPENOAABATENSl I YCTPAHEHHMS OSTUX IMOrPELIHOCTEH,
HapyILIAIOLIEMY TOCJIEJOBATEIbHOCTh B M3JIOKEHHMM Y4eOHOro Marepuana M HCIBITHIBAIOIIEMY
3aTpPy/IHCHHS TP BBITIOJTHEHUH TPAKTHYECKUX PadoT.

OuneHka «HeylOBJIeTBOPUTEJbHO» BBHICTABIIETCS OOYYaIOUIEMYCs, HE 3HAIOIIEMY
OCHOBHOM YaCTH MaTepHayia y4eOHOH MpOrpaMMBI, TOMYCKAOIIEMY NPUHIMITHATIBHBIC OIHOKU
B BBITIOJITHEHUM TIPEYCMOTPEHHBIX y4eOHOM TporpaMMoOi 3aJaHul, HEYBEPEHHO C OOJbIIMMU



3aTPyAHCHISIMUA  BBITIONIESIIOIIEMY — TpakTudeckue  paborbl.  Kak  mpaBwino,  OleHKa
«HEYJIOBJICTBOPHUTEIILHO» BBICTABISIETCS O0y4YaloUmeMycCsi, KOTOPbIi HE MOXET TPOJOIDKUTH
OOy4eHHe WM TPHCTYIUTh K JEATEIHHOCTH TIO CTCIMAJbHOCTH 10 OKOHYAHMM YHHUBEPCHTETA
0€3 JTOTOHNATEIBHBIX 3aHATHI 10 COOTBETCTBYIONICH JUCIIMIUIHHE.

MeToauyecKkue peKOMeHIAIMH 10 MOJATOTOBKE K 3a4eTy

[TonroroBka Kk 3ayeTy TpeOyeT ONpeaesieHHOro ajropurMa newicTuil. I[Ipexkae Bcero
HEOOXOIMMO O3HAKOMHUTHCS C BOMPOCAMH, KOTOPbIE BBEIHOCAT Ha k3aMeH. Ha ocHoBe 3TOoro Hano
COCTABUTH IUIAH TMOBTOPEHMSI M CUCTEMAaTH3alMM y4eOHOrO MaTepHana Ha Ka)Ibli JeHb, YTOOBI
OCTaBHTh JICHb WIM €T0 YacTh JJIsI OBTOPHOrO 00OOIIEHHE MpOrpaMMHOIO MaTepuana.

Henb3s orpaHMumMBaTbCS TOJBKO KOHCTIEKTaMM JIGKIHH, clieAyeT mpopaboTaTh Hy)KHBIE
ydeOHbIE TIOCOOMsI, PEKOMEHIOBAHHYIO JIMTEPATYPY.

[TocnenoBaTeIbHOCT PAa0OTHI B TOATOTOBKE K 3a4eTy JODKHA OBITH TaKas: BHUMATEIHHO
NpOYUTaTh U YACHUTH CYTh TpeOOBaHMI KOHKPETHOTO BOIPOCA IMPOrPaMMbl; O3HAKOMUTHCS C
KOHCTICKTOM; BHUMAaTEJbHO TpopadoTaTh HEOOXOAMMBIM YdeOHbI MaTepuan Mo y4eOHbIM
MOCOOMSM U PEeKOMEHIYEMOU JIUTEePaTypPH.

Ecimm nnst ornenbHOM TEeMBI TpernofaBaTellb TMpPEeNIOKWI TEePBOMCTOYHHUK, CIICTMATIHHYIO
HAy4YHYIO JIUTEPaTypy, KOTOPYIO CTYACHT pa3padaThiBajl B TIEPHOJ TOATOTOBKA K 3aHATHSM,
HEOOXOMMO BEpHYTHCS K 3alUCAM OSTHUX MaTepHaslioB (a B OTACNBHBIX CIydasX H 10
OPUI'MHAJIOB), BOCCO3/1aTh B MAMSTH OCHOBHbIE HAay4YHbIE MOJIOKEHUS.

B ornmenbHON TeTpaau Ha KaKIbld BOMPOC CJENYyeT COCTAaBUTh KpaTKUH IUIaH OTBETa B
JIOTHMECKON TIOCIIeIOBATEFHOCTH U C (DHKcaIpell HeoOXOIMMOro WLTIOCTPATUBHOTO MaTepHhaa
(TpUMepbl, PUCYHKH, CXEMBI, II(PHI).

Eci ormensHbIe BOMPOCHI OCTAIOTCS HESCHBIMH, WX HEOOXOAMMO HANMCaTh HA TIOAX
KOHCTIEKTa, 4TOOBI BBIICHUTH Ha KOHCYJbTalMH. OCHOBHbIE TOJOXKEHUS TEMBI MOCIe TIyOOKO
OCO3HAHME MX CYTH CJEIYeT 3ay4yuTh, MOBTOPsSS HECKOJIBKO pa3 WIM paccKas3blBas KOIUIEre.
Baxneiiyro uHbopMaInio crieayeT o003HAyaTh JPYTMM LBETOM, 3TO TOMOTaeT Iydlle HX
3aIOMHUTb.

CrnenyeT NOCTENEHHO MEPEXOAMTH OT MOBTOPEHMS MaTepHaia odHOW TeMbl K Apyrod. Korma
MOBTOPEH M CUCTEMAaTH3MPOBaH BeCh Y4eOHbII MaTepuas, HEOOXOAMMO NMEPECMOTPETh €ro ele
pa3 y)xe 32 CBOMMH 3aIUCSIMU.

VY obHee TOTOBHTHCS K 3a4eTy B UYHUTAJIBHOM 3ajie OMOJMOTEKH WIHM B CIICIMATM3UPOBAHHOM
yueOHOM KaOureTe. B Tedenwe cyTok HeoOxogmMmo paboraTh 8-9 dacos, nenas depes KaKIble
1,5 gaca nepepbiBa Ha 15 MuH.

Kputepnu oneHky 3HAHUH CTyIeHTa PU caaye 3a4eTa:

OneHKH «3a4TEeHO0» U «He3aYTeHO0» BBICTABIISIFOTCS 110 UTOraM 2CeMecTpa.

[Ipu 3TOM oOlLEHKAa «3a4YTe€HO» JODKHA COOTBETCTBOBATH IapaMeTpaM 000 u3
TMOJIOKUTEJIBHBIX OLIEHOK («OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIILHO»), & «HE3aYTeHO» —
rapamMeTpaM «HEYZOBJIETBOPUTEIILHOY.

8 IlepeyeHb OCHOBHOM M JONOJHHUTEJbHOU yuyeOHOI JIUTE paTypbl

OcHoBHas
1. OcHOBbl OMOPMBMUECKOW W KOJUIOMTHOM XMMHHM [DJIEKTPOHHBIM pecypc]: ydeOHoe
nocobue/ E.B. bapkoBckuii [u ap.].— DNEKTpPOH. TEKCTOBBIC aaHHbIC.— MuHCK: BpImmiimas

mkomna, 2009.— 413 c.— Pexum poctyma: http//www.iprbookshop.ru/20105.html. — 3BC
«IPRbooks»

2. MapunkvHa, . A. Owmdeckas W KowlowaHas XuMmus @ mpaktukym / . A.
Mapunkusa, H. II. TlomsxoBa, FO. WM. Kopams. — HoBocubupck : HoBocuOupckmit
rOCYy/lapCTBEHHbIM arpapHblii  yHuBepcureT, 2011. — 183 c¢. — Pexum pgoctyma:
http://www.iprbookshop.ru/64801.html



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

3. Tl'opmikoB, B. Y. OcuoBbl ¢msmaeckor xumun : yaeOonuk / B. WM. ['opmxos, U. A.
Ky3nenoB. — 6-¢ ma. — Mocksa : JlaGoparopust 3Hanmii, 2017. — 408 ¢. — Pexum moctyma: :
http://www.iprbookshop.ru/88904.html

JonmosnuTteabHas

1. DnexTponHbli yuyeOHMK TIO (IB3HMYECKOM W KOowlougHOM xumum. TperbsikoBa O.U.,
I'ybanoBa H.S. 114/57 MBb. [Onexrponnsiii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA
[articleID]: 1001406014.- Pexxum noctyma: http:ej.kubagro.ru/2014pdf/14.pdf

2. Xwmpa. HW30pasnele paspensl  o0mied (u3MUeckol HM  KOJUIOMIHOW —XHMHH
[DnexTponnbIil pecypc]: yaeOHoe mocodue/ O.B. AnmpromkoBa [u 1p.].— DIEKTPOH. TEKCTOBBIC
nannble.— HoBocuOupck: HoBocHOHMpCKMA TOCYHapCTBEHHBIM TEXHWYECKUA YHHUBEPCHUTET,
2011.— 160 c.— Pexum goctyma: http://www.iprbookshop.ru/44701.html. — 3BC «IPRbooks»

3.  bparumkoBa W.I'. OUBUKO-XUMUYECKHME  OCHOBBI  HMIKEHEPHOM  3KOJIOTHU
[OnexTponnblii pecypc]: ydeOHoe mocodme/ bpatumkoBa WM.I'.— DIEKTpPOH. TEKCTOBBIC
nanabie.— M.: Poccuiickuii yauBepcureT Apyx0bl Hapomos, 2011.— 124 c¢.— Pexum nmoctyma:
http// www.iprbookshop.ru/11405.html. — SBC «IPRbooksy.

4. Kwupmaenko O.A. TIpakTukym 10 KOJJIOWIHOM XAMUM [DJEKTPOHHBIM pecypc]:
yuyeOHo-MeTonuueckoe mocodue/ Kupmuenko O.A.— DIEKTPOH. TEKCTOBBbIE AaHHbIE.— M.:
ITpometeii, 2012.— 110 c.— Pexwum moctyna: http//www.iprbookshop.ru/18601.html. — 29bC
«IPRbooks»

9 [lepeyenb  pecypcoB  HHGPOPMALMOHHO-TEJe KOMMYHUKAMOHHOM ceTH

«AHTepHET»
- 9BbC:

Ne | HammeHOBaHme Temaruka

Znanium.com YHuBepcanbHas

N3natenscTBO «JIaHb» Berepunapus, ceiabCKoe XO35UCTBO, TEXHOJIOTHUS XpaHEHUS W

nepepabOTKH MHILIEBHIX MPOAYKTOB

3 IPRbook Y HuBepcabHast
4 O06pa3oBaTebHbIM Y HuBepcaibHas

nopran KyoI'AY

10 MeToauyeckue yKkazaHus JJs 00 y4aIOIIUXCS MO0 0CBOE HUIO JUCHHILINHBI

1. Kommonnsass XuMusi B BOIPOCAX M OTBETAaX YUEOHO-METOIUUECKOE MocoOue (IJI yJaluXcs
OakanaBpuata Owuonormueckux GakympreToB — Kpachnomap: Kyol'AY, 2013 — 44 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja khimija v voprosakh i
otvetakh.pdf

2. Metoamdeckue yKa3aHWs IS KOHTPOJS CaMOCTOSTENbHOM paOOThl CTYIEHTOB MO KypCy
GmBUIeCKOd M KOJUIOWTHOW XMMUM (i1 CTYJICHTOB OMOJIOTMYECKHMX CICIMaIbHOCTEH
CENIbCKOXO3SIUCTBEHHBIX  BYy30B) —  KpacHomap: Kyol'AY, 2006 - 41 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukazanija dlja kontro
lia samrab po kursu fizicheskoi i kolloidnoi khimiipdf



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 UH®OPMAIIMOHHBIX TEXHOJIOI'UM,
UCITOJIB3Y EMbIX HPU OCYWECTB/IEHUHU
OBPA3OBATEJIBHOI'O INTPOLHECCA 1O JUCHUIIJIMHE,
BKJUVIIOYASA ITEPEYEHDb ITPOI'PAMMHOI'O OBECIIEYEHUA
N THOOPMAIIMOHHO-CITPABOYHbBIX CUCTEM

WudopmarmonHsie TEXHOJIOT UM, UCTIONIb3yeMBbIC npu OCYIIECTBIICHIN
00pa30BaTeNLHOrO TIPOIECCa MO JWCIMIUIMHE TO3BOJISIOT: 00ECTICYUTh B3aMMOJCHCTBHE MEXKITY
y4aCTHUKaMu 00pa30BaTENILHOIO MpOILECCa, B TOM YHCIE€ CHUHXPOHHOE U (WIM) ACHUHXPOHHOE
B3aUMOJICIICTBHE TIOCPEACTBOM ceTH «VHTEepHeT»; (UKCHUPOBATh XOA 00pPa30BaTEIHLHOTO
nporecca, pe3ylbTaTOB MPOMENKYTOYHOM aTTECTAIMH TI0 JUCIMIUIMHE W Pe3yJbTATOB OCBOCHUS
00pa30BaTENIbHOM TPOrpaMMBbI; OpPraHM30BaTh TIpOIECC OOpa30BaHKs IyTeM BH3yalH3ald
mydyaeMol wuHQOpMAIMK TIOCPEACTBOM HCTIONB30BAHKS TPE3CHTalMi, Yy4eOHbIX (IIbMOB;
KOHTPOJIMPOBATh PE3YJIbTAThl 00YYEHHsI Ha OCHOBE KOMITbIOTEPHOIO TECTHUPOBAHMS.

11.1. Ilepeye Hb NPOrPAMMHOTIO JIMII€ H3UOHHOTO 00ecIeYe HUA

Ne HaumeHoBanue Temaruka

1 Microsoft Windows OnepalpioHHasi cUcTeMa

2 Microsoft Office (Bkmouaer Word, Excel, [TakeT opUCHBIX TPUIOKEHUN
PowerP oint)

11.2. Ilepeyennb npoeccuoHANBHBIX 023 JTAHHBIX U HH(POPMALUOHHBIX CIIPABOYHbIX
CHCTEM

No HaumenoBanne Tematuka DJIEKTPOHHBIN aJIpec

1 | Hay4yHnas anexktponHasi 6uOIMoOTEKa Y HuBepcanbHast https://elibrary.ru/
eLibrary

11.3. Joctyn k cetn UHTE pHET

Hoctyn k cetu MHTEpHET, MOCTYN B 3JIEKTPOHHYIO HHPOPMAIMOHHO-00PA30BATEIBHYIO CPEIy
YHUBEPCUTETA.

12 MaTepl/laJIl)HO-TeXHI/I‘ICCKOC odecrneyenme AJIsA Oﬁy‘lel-ll/lﬂ mo J1MCuMIJIMHEe

[Tnannpyemble TIOMEIICHHS JJIs TIPOBEICHUS BCEX BUIOB YUeOHOM AEATEIHLHOCTH.

HavmmenoBanue HaymeHoBaHre moMeIeHmid 1t Anpec (MECTOMNONOKEHHUE )
y4€OHBIX TIPEIMETOB, MPOBEJICHUSI BCEX BUIOB y4eOHOMN MOMEILEHHN IS TIPOBEACHUSA
KypCOB, JHCIUIUTIH NeATENILHOCTH, TIPe1yCMOTPEHHOM BCEX BUIOB y4eOHOI
(Monyneii), MpaKkTHKY, y4eOHBIM IUIaHOM, B TOM YHCIIC JIeATEIbHOCTH,
WHBIX BUIOB y4eOHOI MOMEIICHHS 11 CaMOCTOSITEIHHON NpelyCMOTPEHHON y4eOHBIM
NesITeITLHOCTH, paboThI, ¢ YKa3aHHEM TICPECUHS IUIAaHOM (B CJIydae peaym3alyi
MPETyCMOTPEHHBIX OCHOBHOTO 000pyA0BaHusA, y4eOHO- | 00pa3oBaTENILHON MPOrpamMMBbl
y4eOHBIM TUTAHOM HATJISTHBIX TI0COOMI B CETEBOM opme
00pa3oBaTeNLHOM Y UCTIOJIb3YEMOTO TPOrPaMMHOTO JIOTIOJTHUTEIIFHO yKa3bIBACTCS
MPOrpaMMbI obecrieyeHust HAUMEHOBAHUE OpraHM3ally,
C KOTOpOH 3aKITFOYECH JOTOBOP)



https://elibrary.ru/

Dduskoutona Has
XAM ST

ITomemenne No403 3P, mocamoYHBIX MECT
— 90; momaae — 81,4kB.M; yaeOHas
ayMTOPHS I IPOBEACHUS YIeOHBIX

3aHATHH .

crenranM3upoBaHHas Mebenb
(yueOHas nocka, yueOHas mebep);
TEXHUYECKUE CpelIcTBAa 00y ICHUS, HAOOPEI
JeMOHCTPAMOHHOTO 000pyIOBaHUS 1
y4eOHO-HANIBIHBIX HOCOOHH (HOyTOYK,
MIPOEKTOP, IKPaH); MPOTpaMMHOE
obecneuenne: Windows, Office.

TTomemenne Ne404 3P, mocagoIHBIX MECT
— 16; mnomams — 61,7m2; Yuebnas
CTHeTMATIM3UPOBAHHAS TA00OPATOPHS

opraHuyeckoi xuMu (kadeapsl XUMUN) .

nabopartopHoe o0opynoBanue (Becbl — |
IIT.;);
CHCTIHAM3UPOBaHHAs MeOelb
(yuebOHast nocka, yueOHas MmeOeb).

ITomernenne No304 3P, mocagouHbIX
mecT — 30; wiomaas — 61,8kB.M;
MOMEILICHHUE /I CaMOCTOSTEIIbHOM

paboThl 00YJaIOIINXCSI.

TEXHUUECKHE CPEICTBA O0YUCHUS
(KOMIBIOTEPHI TIEPCOHATBHBIE); TOCTYII
K cemu «/HTepHE;

JOCTYTI B JIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BATEIILHY IO
Cpely YHHUBEPCUTETa;
nporpamMmmHoe obecnieuenne: Windows,
Office, cnenmanu3upoBaHHOE
JUIEH3MOHHOE ¥ CBOOOJTHO
pacTpocTpaHsieMoe IporpaMMHOe
oOecrieueHune, MmpeaycMOTPEHHOE B
paboueii mporpaMme;
CTIeIMAT3UPOBaHHAsT MeOeIb (yaeOHas
Me0eITh);

350044, KpacHomapckuii Kpai, T.
Kpacuogap, yn. um. Kannauna, 13




