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Pabouas nporpamma sucimiummebl « XuMus pusnyeckas ¥ KOUIOHAHAs» paspaborana Ha
ocose PI'OC BO no nanpasnenuto noarotoku 05.03.06 Dxonorus M npupoaonoabs30BaHHE,
VTBEPXCHHOTO npukazoM Munucrepcrsa obpasoBanus u Hayku PO Ne 998 or 11.08.2016 r. (B
pen. Ilpukaza MunoGpuayku Poccun ot 13.07.2017 ., Ne 653).

ABTOp:
K.X.H., JIOUEHT Kadeapsl
XHMUH % B.C. 3aBozHoB

L—

PaGowas nporpamma o0CyK1eHa ¥ PEKOMEH/IOBAHA K YTBEPKACHHIO pelieHreM Kadeapsl XHMHA
ot 3.06. 2021 r., mpotokon Ne 10.

3asenyrouuii kadeapoii, /
JL.X.H., npodeccop / ’/ 9/ E.A. Kaifropogosa

Paboyas nporpamma ono0pena Ha 3ace/JaHHH METOIHYECKOH KOMHCCHH (aKy/IbTeTa arpoHOMHH H
sxonorus ot 7.06.2021 r., nporokon Ne 11.

[pesacenarens
METOIHYECKOH KOMHCCHH,
K.0.H., JIONeHT H.B. llIssiakasn

PykoBoauTens
OCHOBHO# npodeccHoHANBHOMN

o0pazoBarebHOM NPOrpaMMsl, %
K.0.H., npodeccop ) H. B. Yeprbiuesa

L4




1 I_Ie.]'lb H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Heabio ocBOCHUS TUCIUTUTHHBI «XUMHs (U3HUYECKAst U KOJUIOUIHAS SBIISETCS (hOpMUPO-
BaHHE KOMILJIEKCA 3HAHHM, MO3BOJISIONIMX YCIEIIHO paboTaTh B 00JACTH 3KOJIOTHH W MPUPOJIO-
MOJIb30BAHNUS, KaK B CEIIbCKOXO3SIICTBEHHBIX OPTaHHU3AIMaX, TAK U B OpraHU3aIusaX Apyrux chep
MIPOM3BO/ICTBA.

3agayu JUCHMIIJINHDI

— BJIaJicHHe 0a30BBIMU 3HAHUAMHU (YHIAMEHTAIBHBIX pa3iesioB GU3UKUA, XUMUH U OHOJIO-
UM B 00BbEME, HEOOXOIUMOM JIJIsi OCBOCHUS (PU3MUECKUX, XUMUICCKUX U OMOJIOTUIECKUX OCHOB B
9KOJIOTUH ¥ TPUPOJIONIOJIb30BAHUH; METOIAMH XMMHUYECKOTO aHAIIN3a, 3HAHUSIMU O COBPEMEHHBIX
JTUHAMHYECKHX Tpolleccax B MPUPOAE U TeXHOchepe, 0 cocTostHuu reocdep 3emiu, 3KOJIOTHU U
3BOJIIONHMHA OMOC(ephl, MO0ATBHBIX KOJIOTHYECKUX IpoljeMax, METoJaMH OTOOpa W aHaym3a
TEOJIOTUYECKUX U OMOJIOTUYECKUX P00, a TaKKe HaBBIKAMU HJICHTHU(UKAIIUU U OTIHCAHUS OUOJIO-
THYECKOTO Pa3HOOOpa3usi, €ro OLCHKH COBPEMEHHBIMH METOJaMH KOJWYECTBEHHON 00pabOTKH
uH(pOopMaLUH.

2 llepeyeHb MIIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs MO AUCHHMILIMHE, COOTHECEHHBIX
¢ IJIAaHMpYyeMbIMH pe3yabTatamu ocsoenusi OIIOITI BO

B pe3yabTare ocBOeHUS AUCHUILINHBI (POPMHUPYIOTCS CIeyIOIIHe KOMIIeTeH UM

OIIK-2 — Brnasienre 6a30BBIMU 3HAHUSAMHU (QYHIaMEHTAIBHBIX PAa3leiioB (GU3NKU, XUMUH U
Oouonoruu B 00BbEME, HEOOXOIUMOM IS OCBOSHHS (PU3UYECKUX, XUMUYECKUX U OMOJIOTHYECKUX
OCHOB B 9KOJIOTHH M TPHPOAONOIB30BaHUN; METOJaMU XMMUYECKOTO aHalln3a, 3HAHUSMU O CO-
BPEMEHHBIX JTWHAMHYECKHX MpoIeccax B MPHPOJIE M TEXHOCHEpe, 0 COCTOSHUM reocep 3emi,
9KOJIOTHHU U IBOJIONUHU Onochepsl, Io0aTbHBIX SKOJOTHYECKUX MPOdIeMax, METOAaMHu 0TOoOpa 1
aHaJM3a Te0JIOTUIECKUX M OMOJIOTHYECKUX MPOO, a TaKKe HAaBBIKAMU HACHTU(UKAIMHA U OIHCA-
HUS OMOJIOTHYECKOTO pa3HO00pa3us, €ro OLEHKH COBPEMEHHBIMU METOAAMHU KOJIMYECTBEHHON 00-
paboTku nHpOpMALIUK.

3 Mecto qucuuniuabl B crpykrype OITIOIT BO
«Xumus (uznyueckas U KOJJIOUJIHAS» ABIIETCS AUCUUILIMHON 6a3oBoit yactu OIIOIT BO
HNOArOTOBKM oOydvaromuxcs mo HampasieHuto 05.03.06 Okomorus u mpupoIONoIb30BaHMUE,

HaIpaBJICHHOCTb «IKONOTHSA U MMpUPOAOITI0JIE30BAHUC.

4 O6bem qucuuIMHbI (72 yaca, 2 3a4eTHbIC AUHUIIBI)

Bunbt yueOHO paboThI Obbem, gacos
OuHast 3aouHas

KonrakTHas padora 39 -
B TOM YHCJIC:
—ayauTopHas 1O  BHJaM 38 i
y4eOHBIX 3aHATHIA

— JICKITUU 14 -

— 11abopaTopHbIe 24 -
— BHEAYJIUTOPHAs -

— 3a4eT 1 -

— DK3aMEH - -

— KOHCYJIbTalll! + -
CamocrosiTeibHas padora 33 i
B TOM YHCJIC:




Bunast yueOHoli paboThI

O0BeM, yacoB

Ounas 3aoyHas
— KypcoBas paboTa (IpOeKT) - -
— poYyKre BHUABl CaMOCTOS- 33
TEIHLHON pabOTHI
HToro no aucuuninHe 7212 -

B TOM 4Hcle B (popMe MpPaKTH-
9YEeCKOH NOJTOTOBKH

5 Coep:kaHue U CHUILTHHBI

[To uroram n3y4aeMoi AUCIHHUILIMHBI CTYACHTHI (00YYaIOIINECs) CAIOT 3a4ET.

JucuunnnHa u3ydaercs Ha 2 Kypce, B 3 cemecTpe.

Conep:xaHue U CTPYKTYpPa TUCHMILUIMHBI: JIEKIIUM U CAMOCTOSITE/IbHAsA PadoTa 1o o4-
HOM (popme 00yUeHUst

Ne
n/

Tema. OcHOBHBIE BOIIPOCHI

dopmupyembie KOM-
MEeTCHIINH

Cemectp

Bunbl yueOHOI paboThI, BKIIIOUas
CaMOCTOSITEIILHYIO padoTy CTY/ICH-
TOB M TPYJOEMKOCTb (B Hacax)

B TOM YHCIIE

B opme CaMoCTOSI-
paKkTuJe- TEJIbHAS
CKOH moAro- pabota

TOBKH

JIEK-
107071

[Ipenmer ¢usnueckoil u Koi-
gounHot xumuu. CocrossHuE
BelllecTBa. JHeprusi, padora,
teriora. [lepBoe Hauano Tep-
MoauHaMuku. TeruioBon 3¢-
(beKT peakium.

Bropoe Hawano TtepmoauHa-
Muku. DHTponus. CBoOOIHAsS
SHEPTUsi W HAINpaBIICHUE XH-
MHYECKHUX PEAKIUN.

Kunetnka xummuueckux peax-
nuii. CKOpPOCTh XUMHYECKHUX
peakuuii. Koncranrta ckopoctu
XUMHYECKUX PEAKIUH.

BnusiHue KOHLEHTpalMu U
TEMIIEpaTypbl Ha CKOPOCTb
XUMHMUYECKUX PpEeaKkIUi. DHep-
rusi  aktuBauu. (OCHOBHBIE
IPUHIUIBI KaTalIu3a.

OIIK-2

3akOH JEHCTBYIONIMX Macc.
KoHcTaHnTa XMMHYECKOTro paB-
HoBecus. PoToXuMusl. 3aKOHBI
¢boToXuMHUM. DOTOKOJIOpHU-

OIIK-2




Tema. OCHOBHBIE BOIIPOCHI

dopmupyembie KOM-
METEHIIUN

CemecTtp

Bupl yueGHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO padoTy CTyICH-
TOB U TPYJAOEMKOCTb (B Yacax)

B TOM YHCIIC

B (hopme CaMOCTOSI-
MpaKTH4Ie- TebHAS
CKO#i moziro- | pabota

TOBKHU

JIEK-
805051

MCTPUYICCKOC OIIpCACIICHUC
KOHICHTpalK BEHICCTB.

CaoilicTBa pacTBOpOB. 3aKOHBI
Payns. Kpuockomus. D0yii-
muockonua. Ocmoc. 3akoHO-
MEPHOCTH OCMOTHYECKHX SIB-
JICHHIA.

Cnalble ¥ CHIIBHBIC DJIEKTPO-
JIUTHL. DNEeKTPOIUTHYECKAS
JUCCOIMAUS ¥ TUApATAIIUS.
Ilonstue o pH, pOH pactBo-
poB. CaoiicTBa OydepHbIX CHU-
CTEM.

DIEeKTPOIPOBOIHOCTh PAaCTBO-
poB.  3akoH  pa3z0aBiICHUS
OcTBanpaa. 3akoH HE3aBHCH-
MOCTH  JBIM)KEHHS  HMOHOB
Konbpaymia. IToaBuKHOCTH
HOHOB.

l'anpBaHMYeCKHE  DIICMEHTHI.
DNEeKTpoAHbIE MOTEHUUANbl U
O/1C snemeHTOB. YpaBHEHUE
Hepucra. IloreHmmomerpuue-
CKMI MeToa u3Mepenunii pH.

OIIK-2

10

[ToBepxHOCTHBIE sIBEHUS. ATl-
copOrusa. Anresus. CMayuBa-
Hue. dusnyeckas U XUMHUYe-
CKast ajicopOrusi.

11

AncopOmusi  MOBEPXHOCTHO-
aktTuBHBIX BemecTB (ITAB).
AncopOIust 3J€KTPOIIUTOB.

12

JBoriHOM AIEKTPUYECKUI
cioii. MonooOMeHHast aacopo-
1ust. CTpOCHUE MUIIEILIBI 301

13

DNEeKTPOKMHETUYECKUE  SIBIIE-
HUs. 3apsi] MOBEPXHOCTH Ya-
ctuinl. Mcmomp3oBaHne HOHO-
0OMEHHOM aZIcOpOIMU B CEIb-
CKOM XO3SHCTBE.

OIIK-2

14

Kommounueie cucremrl. Kiac-
cudukanus. Meroapl momyue-
HUS KOJUIOUIHBIX CUCTEM.

OIIK-2




Tema. OCHOBHBIE BOIIPOCHI

dopMupyeMBbIE KOM-
METEHIIUN

CemecTtp

Bupl yueGHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO padoTy CTyICH-

TOB U TPYJAOEMKOCTb (B Yacax)

JIEK-
805051

B TOM YHCJIIC
B (hopme
MpakThye-
CKOH IIOATO-
TOBKH

CaMoCTOSI-
TebHAS
pabora

15
16

MonekynsapHO-KUHETUYECKUE
CBOMCTBAa KOJUIOMJHBIX CH-
creMm. CenuMeHTaIMS.
Kunernueckas u arperaruBHas
YCTOMYHBOCTb. DakTOopsI
YCTOWYMBOCTU  KOJUIOMJHBIX
cucreM. Koarynsauus —3oueit
AJIEKTPOJIUTAMH.

OIIK-2

17
18

PacTBOpbI BBICOKOMOJIEKYJISIP-
HbIX coeauHenuit (BMC) kak
KoJulouIHbIe cuctembl. Haly-
xaHue u pacrBopenue BMC.
Munenispasle CBOWCTBA pac-
tBOpOB [TAB..

Bunabl KOJUIOMAHBIX CUCTEM.
CycneHs3um, 3MylbCUH, IEHBI.
[Tpomeccrsl  cTpykTYypOooOpaso-
Banus. [lomyuyenue crynHen u
TeJICH.

OIIK-2

Hroro

14 | - | 33

Coaep:kaHue ¥ CTPYKTYpPa JMCHMIJIMHBI: J1a00paTOpHbIe 3aHATHS MO O4YHOI (opme
00yueHust

/o

Tema. OcHOBHBIC BOIIPOCHI

dopmupyembie
KOMITETCHIINH

Cemectp

B ToM yncine
B (hopme
[IPaKTUYECKOU
MOATOTOBKH

Jlaboparopubie
3aHATHUSA (B 4a-
cax)

Texnuka Oe3zomacHOCTH B JabopaTOpUAX
(busKoIONIHOW XWMHUHU. BrIToNHEHNE U
oopmienue mnaboparopubix padot. Ilpu-

MEpBI pelieHHs 3a1a4.
XuMuyeckas TepMOIMHAMUKA.
JlabopaTopHas pabora:

«Omnpenenenue TtemaoBoro ddekra pac-

TBOPEHUS COJICI»

OIIK-2

XUMHYecKasd KUHETUKA U KaTaJIns.

JlabopaTopHas pabora:

OIIK-2




/o

Tema. OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMITETCHITH

Cemectp

JlaGopatopHsbie
3aHATHSA (B Ya-
cax)

B ToMm uncne
B (hopme
MPAKTUYECKOU
MOATOTOBKU

a) «/3yueHne KMHETUKU pPEaKIUU HHBEP-
CHH caxapo3ay,

0) «/3ydeHue BIUSHHS TEMIIEpaTypbl Ha
CKOpPOCTh pEaKIIU UHBEPCUU CaXapO3bD»,
B) «/3yueHne KUHETUKH peakIuu oOpaso-
BaHUS JKEJIE30POAAHUIHOTO KOMILIEKCay.

dotoxumus. DOTOMETPHUUECKUE METOJIbI
aHaImn3a.

JlaGopaTopHas pabora:

a) «OnpeneneHrue KOHIEHTpAIUd UOHOB B
pactBope (OTOKOJIOPUMETPHUECKUM METO-
TIOM,

0) «OmnpeneneHre MaKkCUMalabHOU abcopO-
unn ceera nonamu Cu®’ u Fe*y.

OIIK-2

CBoiicTBa pacTBOpPOB.

JlaboparopHas pabora:

a) «Kpuockonus,

0) «KonmykromeTpus»,

B) «lloreHnuomerpuyeckoe onpeaeraeHue
pH u OydepHoil eMKOCTH MOYBEHHBIX pac-
TBOPOBY.

OIIK-2

[ToBepXHOCTHEIC SIBJIICHUS. AJICOPOITHS.
JIaGoparopHas paboTa:

a) «OmpeneneHue BEIUYUHBI aICOPOIIUU
[TAB Ha NOBEpXHOCTH KHJIKOCTH,

0) «OrmpeneneHne BEIMYUHBI A7COPOITUU
OpPraHMYECKUX KUCJIOT Ha aKTUBHPOBAHHOM
VTJIE U TTOYBEY,

B) «OmnpesieneHne 06MeHHBIX KaTHOHOB H'
B CHCTEME IT0YBA-PACTBOP»,

r) «OnpeneneHre MOBEPXHOCTHOTO HATs-
KCHHS PacTBOPOB CIUPTOB METOJIOM Pe-
OuHIEpay.

OIIK-2

Kommonaueie cucTeMEl.

JIaGoparopHas paboTa:

a) «l[lomyueHne KOJUTOUTHBIX CUCTEM),

0) «Koarynsius 3051ei SIeKTPOIUTAMIY,
B) «3amuTHOE JIEMCTBHE  PACTBOPOB
BMCy,

r) «HaxoxxneHne u303J1eKTpUIeCKOd TOUKH
JKeJlaTUHA 10 CTETIeHH HAOyXaHUs»
PaccmoTpenue BOMpPOCOB CamMOCTOSITENb-
HOW moArotroBku. IIpoBepka HHIAMBHIY-
aJbHBIX 3a/1aHuil. ITOroBoe TecTupoBaHue

OIIK-2




B ToMm uncne
B (hopme
MPAKTUYECKOU
MOATOTOBKU

JlaGopatopHsbie
3aHATHSA (B Ya-
cax)

Tema. OCHOBHBIE BOIIPOCHI

Cemectp

dopmupyembie
KOMITETCHITH

Hroro \ 24 \ -

6 IlepeyeHb y4eOHO-METOAMYECKOT0 olecredeHusl ISl CaMOCTOSITeIbHOI PadoThl 00y4aro-
IMXCH MO TUCHUIIHHE

MeToauyeckue ykazaHus (1J1s1 CAMOCTOATEIbHON padoThI):

1. TperbsakoBa O.U, I'ybanoa H.S. Komnomanass xumus B BOIpocax M OTBETax.
Y4yeOHo-meroauueckoe mocoome. M3n. Kyol'AY, 2013. — 44 c. — Pexum nocryna:
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja_khimija v_voprosakh i otve
takh.pdf cBoGomHbIit

2. MeTtoauueckue ykazaHHUsS Ui KOHTPOJIS CaMOCTOATEIbHOUW pabOThI CTYAEHTOB IO
Kypcy (HU3MUecKOd M KOJUIOMTHOW XMMHHU (IJsI CTYIEHTOB OHMOJOTHYECKHX CIEIHaTbHOCTEH
CEJIbCKOXO03SHUCTBEHHBIX BYy30B) — Kpacnomap: KyOI'AY, 2006 — 41 ¢ — Pexum nocryna:
https://edu.kubsau.ru/file.php/105/kaf. _pochvovedenija/Metodicheskie ukazanija_dlja_kontrolja
samrab_po_kursu_fizicheskoi i_kolloidnoi_khimii.pdf cBo6oaubri

3. W3OpanHbIe JEeKIMH MO Kypcy XMMHUYECKOH skojoruu (yuebHoe mocobdbue) : Kpacno-
nap: Kyol'AY, 2013. — 152 C. - Pexum JOCTYyIa:
https://edu.kubsau.ru/file.php/105/07.06.13/izbrannye_lekcii_po_khimicheskoi_ehkologii.pdf.
CBOOOIHBIH

7 DoHJ OLIEHOYHBIX CpPpEACTB 1Jisl IPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arrecranumn

7.1 IlepeyeHb KOMIETEHIUI € yKa3aHHeM J3TanoB uX (OPMUPOBaHHS B Mpolecce
ocsoenus OIIOII BO

Otansl OpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH
Howmep cemectpa™ KOMITETEHIIUH 110 IUCHUIUIMHAM, IPAKTHKAM B MPOIIECCE OCBOCHHUS
OIIOIT BO

OIIK-2 - BnageHune 0a30BBIMU 3HAHUSAMH (YHAAMEHTAIBHBIX Pa3/iesioB (PU3UKU, XMMUU U OHOII0-
TUU B 00bEME, HEOOXOTUMOM JIJIs1 OCBOCHHS (PU3UYECKUX, XUMHUUECKUX W OMOJOTHYECKUX OCHOB B
HKOJIOTUU U MPUPOJIONOIB30BaHUH; METOJJaMU XUMHUECKOTO aHan3a, 3HAHUSIMU O COBPEMEHHBIX
JTUHAMHUYECKHUX TpoIleccax B MPHUpPOEe M TeXHochepe, 0 cocTosTHUU reocdep 3eMid, SKOJIOTHH U
sBOMOIIMUA OUOChEpPHI, TI00aTBHBIX JKOJIOTHYECKHUX IMPoOIeMax, METoJaMu OTOOpa W aHaIu3a
TEOJIOTHYECKUX M OMOJIOTHUECKUX MPO0, a TaK)Ke HABBIKAMU MICHTHU(PUKAIIUKA ¥ OTIMCAaHUsT OMOJIO-
TUYECKOTO Pa3HOOOpa3usi, €ro OLIEHKH COBPEMEHHBIMH METOJaMU KOJIUYECTBEHHOW 00pabOTKH
uH(pOpMaLIUH.

b1.b.10 Heoprannueckas xumus
b1.b.11 buonorus

b1.B.01 buopasznoobpa3zue
b1.5.09 ®usuka

b1.5.27 Xumus opranndeckas

O R e



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
https://edu.kubsau.ru/file.php/105/07.06.13/izbrannye_lekcii_po_khimicheskoi_ehkologii.pdf

Howmep cemectpa™

Oranbl HOPMUPOBAHKS U TIPOBEPKH YPOBHS CHOPMHUPOBAHHOCTH

KOMIIETEHIIUH 110 JUCLUIIIMHAM, IIPAKTUKAM B IIPOLIECCE OCBOCHUS
OIIOIT BO

2,4

2-3

w

o~ p~Dd

00N~~~ oo

b2.B.01.011IpakTrKa Mo MOJTYYEHHUIO TEPBUYHBIX MPOPECCHOHATH-
HBIX YMEHUH U HABBIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUN U HABbI-
KOB HAyYHO-UCCIIEIOBATENIbCKON AESITENbHOCTH

b1.b.13 O6mras sxonorus

b1.5.26 Xumus ¢usndeckas u KOJJIOUTHAS

b1.5.19 Yuenue o 6uocdepe

b1.B.11 Dkonoruyeckasi reHETUKa

b1.5.16 Oxpana okpy»xaroiei cpeabl

b1.b.22 YcroiiuuBoe pazButue

b1.B./IB.05.01 ®u3uko-xuMuuecKrue METOIbI aHAJIN3a
b1.B./IB.05.02 UacTpyMEHTaNIbHBIE METO 1Bl aHAIM3a B MOHUTO-
pUHTe 00BEKTOB OKPYKaIOILEH Cpeibl

b1.b.14 I'eoskonorus

b1.b.32 ®usuonorus pacreHuit

b1.b5.23 Dkonornyeckuii MOHUTOPHUHT

b1.B.10 DBonronnonHas 3K0I0Tus

b1.B.16 MeTtoapl DKOIOrHYEeCKUX UCCIIEIOBAaHUH

Bb3.5.01 3amuTa BBITYCKHON KBaIM(UKAMOHHONW PaOOTHI, BKIIO-
Yasi MOATOTOBKY K 3alllUTE U MPOLEAYPY 3alIUTHI

*Homep cemecTpa COOTBETCTBYET 3Tay (GOPMUPOBAHHS KOMIIETECHIHH




7.2 Onucanue moka3areieil 1 KpuTepueB OLEHUBAHUS KOMIETEHUUH B pamMKax H3y4YeHHs
JAAHHOH AU CHHILIUHBI

IInanupy-
eMbIe pe-
3yJIbTaThI
OCBOEHUS
KOMIIE-
TEHLUU

YpoBEeHBb OCBOEHHUS

HEYJIOBJICTBO-

pUTEIBHO (MH-

HUMAaJIbHBIN HE
JOCTHTHYT)

yIIOBJIETBOPH-

TEIbHO (MUHH-

MaJbHBIN, T10-
POTOBBIIN)

XOPOIIO
(cpenuuit)

OTIIUYHO
(BBICOKMN)

O1enou-
HOE Cpeli-
CTBO

OIIK-2 Bnagenue 6a30BbIMU 3HAHUAMH (DYHIAMEHTAIBHBIX Pa3/IeoB PU3UKH, XUMUU M OMOJIOTHU
B 00beMe, He0OOXO0IMMOM ISl OCBOCHUS (PU3NYECKUX, XUMUYECKUX M OMOJIOTHYECKHX OCHOB B
9KOJIOTMH U NPUPOAOIIOJIb30BAHUN,; MCTOAAMU XHUMHUUYCCKOI'0 aHAJIM3a, SHAHUSAMU O COBPEMCHHBIX
JMHAMHYECKHX ITPOIIECCax B MIPUPOJIE U TEXHOCPEPE, O COCTOSIHUH reocdep 3eMiIn, SKOJIOTHH U
IBOJIOIMH OHOC(EPHI, TI00ATFHBIX SKOJIOTHIECKHUX MPodIIeMax, METOIaMi 0TOOpa 1 aHAIIN3a
T€0JIOTHYECKUX M OMOJIOTMYECKUX P00, a TaK)Ke HaBBIKAMH UACHTH(UKAIIMY 1 OTMCaHus OHOII0-
THYECKOTO Pa3HOOOPA3Hsi, €r0 OIICHKH COBPEMEHHBIMH METOAAMHU KOJMYECTBEHHON 00pabOTKH

uHpopmanuu

3HATDH YpoBeHb 3Ha- MuHuMaIIBHO YpoBeHb 3Ha- | YpoBeHb 3Ha- | Tekymui
METOAbl U | HUI HUXKE MU- | JOIYCTUMBIN HUl B oOweme, | HUIl B oOBeMme, | onmpoc IO
CPEICTBA | HUMAJIbHbBIX YPOBEHb  3Ha- | COOTBETCTBYIO- | COOTBETCTBYIO- | pe3yJibTa-
obecrieue- | TpeOoBaHUA, HUH, JOMYyILEHO | eM IMporpam- | LieM Iporpam- | Tam Jjabo-
HUSL  DKO- | UMEJIH MECTO MHOTO  HErpy- | M€ MOATOTOBKH, | M€ TIOJATOTOBKH, | PATOPHBIX
Joruye- rpyObie ommb- | ObIX OMHUOOK JIOMYIIEHO He- | 6e3 omubok pabor,
CKOU 0e3- | K1 CKOJILKO HETpy- pedepar,
OIACHOCTH ObIX OIIMOOK Kelic-
VYMETDb: |Ilpu pemenun | [Ipogemon- IIponemoH- IIponemoH- 3a7laHus,
OLICHMBATh | CTAHJAPTHBIX CTPHUPOBAHBI CTPUPOBAHbI CTPUPOBAHBI BOIIPOCHI
nocien- 3alad HE TMpO- | OCHOBHBIE yMe- | BCE OCHOBHBIE | BCE OCHOBHBIC | M 3aJlaHUs
CTBUSA JEMOHCTPUPO- | HUs,  PELIEHBI | yMEHMSI, pEIle- | YMEHUsA, peule- | IS Ipo-
HEraTWB- | BaHbl OCHOBHBIE | TUIIOBbIE 3a/a- | Hbl BCE OCHOB- | HBl BCE OCHOB- | BEJIECHUS
HOTO BO3- | YMEHUS, UMENIM | Y4 C HErpyObl- | Hble 3aJaud C | Hble 3aJaud C | 3a4eTa
neicTBUs | MecTo TpyOble | MM OHIMOKaMHM, | HErpyObIMU OTZIEJIbHBIMU

OTXO0JI0B OLIMOKH BBINOJIHEHB! BCE | OIIMOKaMHM, BBI- | HECYIIIECTBEH-

Ha OKpYy- 3a/laHus, HO HE | IOJHEHbl  BCE | HBIMH HeJloue-

KAIOLIYIO B IOJHOM O0ObB- | 3aJJaHHsl B MOJ- | TAMH,  BBIIOJI-

IpUpOJI- eme HOM 0o0BeMe, HO | HEeHbl Bce 3aja-

HYI0 cpe- HEKOTOpBIE  C | HUsSI B IOJIHOM

Iy U Hace- HEe04YeTaMH o0Beme

JIEHUE

TEpPPUTO-

pui

NUMETDH IIpu pemenun | Umeercas  mu- | [IponemoH- IIponemon-

HABBIKU | crangapTHBIX HUMAJIbHBIN CTPUPOBAHBI CTPUPOBAHBI

NAJIN) 3aJa4 HE TMpo- | HA0Op HABBIKOB | Oa30BbIE HABbI- | HABBIKU npu

BJIAZJET | nemMoHCTpUpoO- | Al pEIIEHUs | KU IpU pellle- | pelIeHUH  He-

b: BaHbl 0a30BbIE | CTAaHIAPTHBIX HUU CTaHJapT- | CTAaHJAPTHBIX

HaBBIKAMU | HaBBIKM, UMEJIM | 337a4 C HEKO- | HbIX 3ajJad ¢ | 3ajgad Oe3 omm-
OIpENIeNIEH | MECTO TpyObl€ | TOPBIMH  HEJIO- | HEKOTOPBIMU 00K M Henode-

Us TPAHUI] | OLIMOKH yeTaMmu HeZ04eTaMu TOB

TEPPUTOPH




Hu
00BEKTOB
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7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI WJIM HHBIE MaTepUaJbl, HeEOOXOAMMBIE [JIf
OLlEHKH 3HAHMH, YMEHHI, HABBIKOB, XapaKTEePU3YyIOUIUX 3TANbl (POPMUPOBAHUS KOMIIETEH-
nui B npouecce ocsoenus OITIOII BO

Keiic-3aganusg.

1. T2. Ucnonb3ys NOHATHE CPEeIHEH TEMJIOEMKOCTU AC = AQ—T BBIYUCIIUTE KOJIMYECTBO

TEIUIOTHI, HeoOxoaumoit 11t HarpeBa 2000 Kr BoabI A7t MOMKHU o0opynoBaHus ot 20 c° 1o 80 C°.
Beraucnute xomudecTBo napa ¢ sHTanbnuei 2500 kJx/Kr, He00X0AUMOTO AJISt 3TOTO Harpena.

2. T2. OnpenenuTh KOJIMYECTBO TEIUIOTHI, YXOAIIEe C TOMOYHBIMU ra3aMu KOTEIbHOM, €CIH
COCTaB ra3oB B 00BEMHBIX TpolieHTax ciemyrommii: 70 % a3ota, 20 % yriekucnoro raza, 10 %
BOJsiHOTO napa. Temnepartypa Tonounbix razos 380K.

3. T2. U3 ypaBuenus ['u60ca-I'enbmronsua AH = AG + TAS BBIYUCIUTD U3MEHEHHE HTPO-
MUY B MIPOLIECCE UCTIAPEHUS BOJBI U OOBSICHUTD, YTO IPOUCXOAMUT C MOJIEKYJIAMH, YUYUTHIBas 00b-
eMbI | MOJISI )KUJIKOM U Ta3000pa3HON BOJIBI.

4. T5. [Ipornecc dporocuHTe3a MOKHO TIpeacTaBuTh cxemoi: 6C0, + 6H,0 =CgH 12,04+ 60-.
Paccunraiite n300apHBIN MOTEHIMAN 3TON peakUu U C/eaiiTe BbIBOJ 00 YCIOBUSX €€ MPOTeKa-
Husl, eci: AG°CgH1206 = —217,56 kkan/monb; AC°H20 = —56,69 KKaji1/MOJIb;

AG®°c0, = -94,26 KKa1/MOJIb.

5. T2. OOBACHUTH U TOKa3aTh CXEMATHYHO MPHUHIUI KATOPHUMETPUUYECKOTO OIMpeaeTeHUs
TEIIOBbIX 3(P(HEKTOB MPOLIECCOB.

6. T2. I'maBHBIM UCTOYHUKOM DHEPTHH AJIs1 OOIBIIMHCTBA KUBOTHBIX OPTaHU3MOB SIBIISTFOTCS
JKUPBI M yIJIEBO/ABI. B opraHusMe 3TH BENIECTBA «CTOPAIOT» - OKHUCISIOTCS KHUCIOPOJIOM, MOCTY-
MAIONMM M3 BO3AyXa B JIETKHE, U MEPEHOCITCS TeMOTJIO0MHOM KpoBHU. TemnoTBopHasi croco0-
HOCTbH (KaJIOPUHHOCTD) MUIIM OLEHUBAETCS TEIUIOBBIM 3 dexTom e€ cropanus (kx/kMonp mim
KKaJI/KMOJTb). CpaBHUTE KaTOPHUIHOCTh YTTIEBOAOB U KHPOB.

CgH1206 + 60, = 6CO, + 6H,0; AHO(C6H1206) = —2820 x/I>x/mMo1b;

2Cs57H1006 + 1630, = 114CO;, + 110H,0.

AH°tpucreapara riunepuna = —75520 kJIx/MOJIb.

T3. [ns ompeneneHuss CKOPOCTH WMHBEPCUU TPOCTHUKOBOI'O caxapa B MPUCYTCTBUU COJSHOM
KHUCJIOTHI OBUTH TTOTYYEHBI CIEAYIOIINE TaHHbIE:

Bpewms, t, ¢ HalGumromaemslii yrous BpaieHus, a, rpaj

0 11,20

1035 10,35
3113 8,87
4857 7,64
9231 519
12834 3,61
32640 -1,10
76969 3,26
0 -3,37

Onpenenuts NOpsIOK peakMKM U KOHCTAHTY CKOPOCTH.




8. T3. OnpenenuTh FHEPTUIO AKTUBALIMN PEAKLIUHU IPahUIECKUM METOIOM
2Ag + (NH4)28208—) Ag2804 + (NH4)2804
€CJIM U3BECTHBI KOHCTAHThI CKOPOCTH U TEMIIEpATypa PEaKIUU:
t°C 20 40 60
K*10° 054 066  1.77

9. T3. OOBsACHUTH MOHATHE U NMPUBECTH YPABHEHUE KOHCTAHTHI XMMHUYECKOTO PABHOBECHS,
UCXO/IS U3 YCIIOBUS PaBEHCTBA MPSIMOI 1 00paTHON CKOPOCTEH XUMHUECKOW PEeaKkIuu

Paccuutarh, Kak U3MEHUTCSI CKOPOCTh MPSIMBIX U OOpPaTHBIX peaklHil B paBHOBECHBIX CUCTE-

Mmax: 1) Hy + Jo <> 2HJ; 2) 2NO + 0, <> 2NO, npu yBeIMYeHUH JaBJIEHUS B 2 pasa.

10. T4. OOBICHUTDH CYLTHOCTh (POTOKOJIOPUMETPUUECKOTO METO/a ONpEeNeHUs] KOHLIEHTpa-
I[MU BEIIECTB B pacTBOpax. B kauecTBe OCHOBHI B3sITh 3aK0H byrepa-Jlambepra-bepa.

11. T6. KieTouHbIi COK, IOJyYEHHBIN U3 KOpPHEH caxapHOW CBEKIIBI, UMEET KOHIICHTPAITHIO
caxapa 17% (BecoBbIX). Beuncinuth ero remmneparypy 3aMep3aHusi U OCMOTUYECKOE JaBJICHUE AJIs
27°C. IlnotHoCTh pacTBOpa paBHa 1,1 Kr/m>

12. T6. IIpu pactBopenuu 2,76 r tpexatomHoro cupta B 200 T BOBI TeMIepaTypa 3amep3a-
HUs noHusmiack Ha 0,279 rpanyca. Onpenenuts MOJEKYISPHYIO MAacCy 3TOr0 CIIUPTA U 3aMcaTh
€ro XUMHYECKYI0 (hopMyiry.

13. T6. IlosicHuTh siBIEHUSA O0cMoca U oOpaTtHOro ocMoca. OrnpenenuTh OCMOTHYECKOE JaBiie-
HUE BOJIHOTO pacTBopa Iitoko3bl npu 25°C, ecau B 3 11 pacTBopa coaepKUTCs SOr TIIIOKO3bI.

14. T6. PacTBOp TpexaroMHOTO criupTa, coaepkanuid 1,38 r cnupra B 100 r BobI, 3aMep3aeT
npu temneparype —0,279 °C. Onpenenuts, 4To 3a CIUPT PacTBOPEH B BOJIE.

15. T6. [IaTunpoueHTHbIN BOJHBINA pacTBOP MEJHOIO KyIopoca UCIOJIb3YIOT B KauecTBe (yH-
runyaa. Paccunrate TemnepaTypy 3aMep3aHus 3TOro pacTBopa.

16. T6. Ha ocHOBaHMM TE€OpHH PacTBOPOB OOBACHUTb MEXAHU3M IEKTPOIUTUYECKOM TUCCO-
[UAIAN CHJIBHBIX U CJIA0BIX AJIEKTPOJIUTOB.

17. T6. O6bsicuuts nousTre pH u pOH BoAHBIX pacTBOPOB.

18. T6. pH pactBopa paBen 7,21. HaliTu KOHIIEHTpAIIH BOJOPOIHBIX, THIPOKCHIBHBIX HOHOB
u pOH.

19. T6. PaccunTaTh KOHIIEHTPAIIUIO HOHOB BOJOPO/a B pacTBopax, eciau ux pH paBHbL: a) 9,3;
0) 2,7. Yka3aTh peaKkilfio Cpe/bl.

20. T6. ITouemy mpu m00aBICHUM KUCIOT WM menodeid pH OydepHoil cucTeMbl H3MEHsIETCS
He3HauuTenbHo? HanmcaTs Mexannusm OydepHoro neiictBus OydepHbIX cMecei.

21. T6. OOBSICHUTH MOHATUSI aKTUBHAs(CBOOO/HAsI) KUCIOTHOCTh M CBSI3aHHASI KUCIOTHOCTE.
Kak MOXHO UX OIPENEeNNUTh B pacTBOPE.

22. T7. O6bsicanTh MeToA pH-MeTpuu (Ha OCHOBE raJIbBAHUYECKOTO DIIEMEHTa, COCTABJICHHO-
T'0 U3 XJIOPCEePeOPSIHOTO U CTEKJISIHHOTO JIEKTPOJIOB).

23. T7. OOBSICHUTH SIBJICHHE HOHOOOMEHHOM afcopOmmu. [TpuBecTH mpruMepsl UCTIOTH30BAHUS

ATOrO SIBJIEHUS B IIPOM3BOICTBEHHBIX IIPOLECCAX.

24.T7. Paccunrath, ckombKo Tpamm kaTuoHHTa KY —1 B H+ - hopme cienyeT B3sTh A BEI-
nenenust Kationos Ca*? u3 1 mutpa 0,1 u3 pactBopa CaCly, ecnmu oomennas emkocts 1o 0,1 H
pactBopy CaCl; paBHa 4,5 mr-skB/T. COCTaBUTh CX€MY HOHHOTO OOMEHa.

25. T7. Yepe3s xonoHky karuonuta B H+ - ¢popme npomyctunu pactBop cynbdara meau. I1o-
nydensbiit pactBop (Vi =100 cm3) orturpoBanu O,1M pacTBOpoM €IKOTO HATPHS, H3PACXOIOBAB
pu 3ToM Ha TuTpoBanue 6,5 cm3 NaOH. PaccuntaTts copepxaHue Meau B HCXOJHOM PacTBOPE,
COCTaBUTh CTEXMOMETPUUYECKOE YpaBHEHUE ITpoLiecca cCOpOLUu.

26. T7. Kak onpenenuts OOMEHHYIO KUCIOTHOCTh ITOYBBI.

27. T7. OOBSICHUTH TIOHSTHE TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, IPUBECTH MTPUMEPHI.

28. T7. Onucath 3aKOHOMEPHOCTH MOHHOTO OOMeHa. YKazaTh, B KaKOH MOCJIEA0BaTebHOCTH
OyIeT MpOUCXOIUTh HOHHBIM oOMeH Ha katuoHute B H+- dopme cnemyrommx siekrpoinu-
toB:CaCl2; KNO3; Na3P0O4; FeCls.

29. T7. CocTaBUTh CTEXHOMETPHYECKHE YPAaBHEHHMsI HOHOOOMEHHOTO IMpoIlecca 00eccoMBa-
HUS BOABl. OOBSICHUTH CYLTHOCTh 3TOTO MpoIiecca.



31.

34.

30. T7. PaccuuraTh KOJIMYECTBO MOJIOYHOM KHUCIOTHI, agcopOupoBanHoe 100r akTuBUpOBaH-
HOTO YTIJIs, €CJIM PAaBHOBECHAsI KOHIIEHTPAIIM MOJIOYHOW KHCIIOTHI B pacTBOpE paBHa 7,5 MoJb/1, a
KOHCTaHTHl ypaBHeHUs: DpelHnxa, ONpeIeTeHHbIC OMBITHBIC MmyTeM, paBHbl K= 3.8 u 1/m =
0,17.

T7. Ilpu agcopOIIMy MOJIOYHOM KHCIIOTHI HA MTOYBE OBLTU MOTYYCHBI CIICTYIOIINE PE3yIbTaThI:
PaBHoBecHas koHuentpamus, Mo/ 0,02;  0,04; 0,08

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

Onpenenuts 3Hau€HUE KOHCTAHT B ypaBHeHUHU Dpeitnanuxa.

32. T8. K kakomy 371eKTpoAy MmpH 3IeKTpodope3e OyayT mepeMenaTbCs YaCTUIBI 30151 HOIH-
na cepebpa, MoJIy4eHHOro B MpUCyTCTBUHU M30bITKa AgNO3? COoCTaBUTh CXEMY CTPOCHHS MHIICII-
JIBL.

33. T8. K kakoMy snektpoay npu 3ieKkTpodope3e OyAayT nmepeMeniaTbCs YaCTHIIbI 30515 CYJIb-
duga MBIIbBIKA, CTAOMIM3UPOBAHHOTO CEPOBOJAOPOTHON KHCIOTOH? 3amucaTh CXEMy CTPOSHUS
MUIEIUTBI TOTO 307I51.

T8. [Toporu Koaryisuuu sl UCCIEIYEMOTO 30JIs1 PABHBI:
v(NaNO3) = 300 mmonn/am3,y(NaxS04)= 295 mmons/nm3,y(MgCly)=25 MMonb/nmM3,
Y(AICl3) = 0,05 mmomnb /am3. OnpenenuTs 3aps] MALIEILUT 307151

35. T8. I'uapozons xjopuaa cepedpa nomydeH B u30ObiTke AgNO3.Kakoii U3 31ekTpoauTos -
KCl, K5S04,CaCl,-0ymer nMeTh HAaMMEHbBIINH TOpor Koarysiunu? OTBET 000CHYHTE.

36. T8. OOBACHUTH U MOKA3aTh CXEMATHUYHO MPOLIECC THUIICOBAHUS TIOYB.

37.T8. OOBSICHUTh M IMOKa3aTh CXEMAaTHYHO MEXaHW3M OOpPa30BaHUS SMYJIBbCUU PACTBOPOB
JUTSL ONPBICKWBAHUS PACTCHUH. .

38. T8. O0bscHUTD 00pa30BaHNE WIMCTHIX OCAIKOB B BOJJOEMaX, IIPUBECTH IPUMEPHI.

Tembl pedepaToB (10K/I210B) 110 KYpCY:

1. TepmoanHamuka BceneHHOM.

2. lllxana pagyru. Ontuueckue SBJICHUS B aTMochepe

. buonornueckue karanuzaropsl. [IpuMeHeHne B ONOTEXHOIOTUY.

. bruokaTtanu3aTops! A1 XUMUU U JJIs )KUBOTO

. BydepHocTh mouB 1 e€ 3HaUeHHE

. KomontHo-XxuMu4eckue CBOMCTBA IPOTOILUIA3MBI.

. IlouBeHHble Koo bl. IX 0COOEHHOCTH U CBOMCTBA

. PacTBOpbI OenkoB - xuBble Koutonanble cucteMbl. UOT u e€ onpenenenue
9.BbricokomonekysipHble coeinHeHusl. OCOOEHHOCTH CTPOEHHUS U CBOMCTBa

10. BeicokomornekynspHble coeinHeHus. [[puMeHnenue B CeTbCKOM X031CTBE.
11.A3po3omnu B ObITY U TEXHUKE.

12. Tsxenple MeTaJIbl, aHTarOHU3M C MaKpO- U MUKPO3JIEMEHTaMH.

13. Briusinue temnepatypbl Ha CKOPOCTh OMOJIOTHYECKUX MTPOLIECCOB.
14.TepmouHamMuKa KMBOTO: B3TJISI HAILIETO COBPEMEHHUKA.

15. Bropoe Havana TepMOAMHAMUKHU U OMOJIOTUYECKHE CUCTEMBI.

16. biry>x1aHue 10 TEPMOJIMHAMMKE MM OTKY/A )KUBOM OpraHU3M YeprnaeT SHEPruto?
17. NonHOe paBHOBECHE B OMOJIOTMYECKHX CHUCTEMAX .

18. MuHepanbHOE nuTaHue pacteHuid. CHHEpru3M, aHTarOHU3M U aJJIMTUBHOCTh HOHOB.
19. Mons Ca** u MOJIYIIPOHHIIaEMbIE MEMOPAHHBI.

20. ®oTOXMMHUYECKHE CMOTH, WX BIHSHHE HA MPOIECCHI B aTMOchepe.

21. IlpupoHble T€0- ¥ OMOPacTBOPHI U MOPO30YCTOMYMBOCTH KUBOTO.

22. Ponb KOHIIEHTpAITUH BOJIOPOIHBIX HOHOB B OMOJIOTHYECKHUX MPOIIECCax.

23. BydepHble cUCTEMBI B [TOYBAX U X 3HAUYEHHE.

24. OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM U IOTEHIUAJIBI B IOYBAX.

25. OU3HOIOTHYECKOE JCHCTBUE HOHOB, MOHHBIN aHTarOHU3M.

26. ubdy3noHHBI 1 MEMOPAHHBINA MOTEHITAAJIBI, UX OMOJOTHYECKOE 3HAUCHHE.

003N N KW



27. VloHOCENIeKTUBHBIE AJIEKTPOIBl M UX MPUMEHEHHUE JUIS UCCIICAOBAaHUS OMOIOTHYECKUX
00BEKTOB.

28. BMC, 0cobeHHOCTH HX CTPOCHUS M CBOMCTBA.

29. N3oanekrpuueckoe (oKycupoBaHUE OCIIKOB.

30. [lToxoBbIe OeNKH, X COCTaB U (YHKIIMU B OMOIOTHYECKUX CUCTEMAX.

Tembl 10K12/10B:

1.AtMocdepa 3eMin Kak KOJUTOMAHO-TUCIIEPCHAs CUCTEMA.

2. [Tpupoansle renu, Ux 0Opa3zoBaHue, CTPOCHUE U CBOMCTBA.

3. OnTuueckue CBONCTBA MPUPOTHBIX KOJIJIOUTHBIX CHCTEM.

4. Oprannyeckrue 1 MUHEpaIbHbIC TOYBEHHBIE KOJUIOUbI, UX 3HAYCHHUE B TIOYBE.

5. IIpoueccol HaOyxanus 1 BMC u ux 3HaueHue.

6.CBoOO/IHas U CBSA3aHHAS BOJA B KOJUIOMAAX. Y CTOMYMBOCTH OMOJIOTUYECKUX CUCTEM.

7. AncopOuus 1 GMOIOTHYECKHUE MTPOLIECCHI.

8. Xpomatorpadusi, BUIbI 1 007aCTh IPUMEHEHHS.

9. KongykromeTprudyeckoe TUTPOBaHKE, 00JI1aCTh TPUMEHEHUS.

10. DOnexTpoxumuueckue sBiaeHus. Kopposus MetannoB 1 MeToibl 00pbOBI ¢ HEH.

11.ITonsporpaduyeckuit aHamus3, CyIHOCTb U 007aCTh MPUMEHEHHUS.

12. buonoruveckoe 3HadcHUE Oy()EpPHBIX CHCTEM.

13. Cunepesuc oOpatuMslii 1 HeoOpaTuMbIi. Ero mposiBieHrne B TEXHOIOTHYECKUX CHUCTE-
Max.

14. IIpumeHeHne aacoOpOIUY I OYMCTKH CMECEH.

15. InnukaTtopsl ¥ UX IPUMEHEHUE.

16. AkTUBHAs U 0011asi KUCIOTHOCTh PACTBOPOB, UX 3HAUYCHHE.

17. ®epMeHTHI KaKk KaTalu3aTopshl.

18. IIpuMeHeHre METOJIOB HU3MEPEHUS FNEKTPUUYECKON MPOBOJUMOCTH B TEXHOJOTHYE-
CKHX TIpoIleccax U B arpOHOMHH.

19. MeTtoap! KpHOCKOIIUYU ¥ 30Y/UTMOCKOIHNH JIJIsl U3yYEHHS] CBOWCTB PacTBOPOB.

20. [IpupoHbIe pacTBOPHI, UX XaPAKTEPUCTUKHU U CTIOCOOBI U3yUEHUS.

Bonpocsl 1 3a1aHus 1Jis1 NPOBeieHUs IPOMEKYTOUHOT0 KOHTPOJIs (3a4eTa)
Komnerennusi: BnajieHne 6a30BbIMU 3HaHUSAMU (DyHIAMEHTAIBHBIX pa3fenoB GU3UKH, XUMHUH U
O6uosioruu B 00beMe, HE0OXOAUMOM JIJIsl OCBOCHUS (PUBMUECKUX, XUMUYECKUX U OMOJTOTUUECKHUX
OCHOB B 3KOJIOTHMH ¥ IPUPOIONOIB30BAHNN; METOJAMU XUMUYECKOTO aHaIN3a, 3HAHUSIMH O CO-
BPEMEHHBIX TMHAMUYECKHX IIpoleccax B MPUPOJIE U TEXHOC]eEpe, O COCTOSTHUY reocdep 3emi,
HKOJIOTHHU U IBOIIOLUU OHOCGhEphl, II100aNIbHBIX SKOJIOTHUECKHUX MpobdieMax, METolaMu 0TOopa U
aHaJM3a reoJIOTHUYECKUX U OMOJIOTHYECKUX MPO0, a TaK)Ke HaBbIKaMU UACHTU(UKAIIUU U OIHCa-
HUSL OMOJIOTHYECKOT0 pa3HOO0pa3us, €ro OllEeHKH COBPEMEHHBIMH METO/IaMU KOJTMYECTBEHHON 00-
pabotku unpopmaiun (OIK-2)

Bonpocsl k 3auery:

1.OnumuTe OCHOBHBIE METO/IbI MOJIYYEHHS KOJUIOMAHBIX pacTBOpOB. UTO Takoe MenTusa-
nus? Kakue BemiecTBa SIBJISIIOTCS MENTU3aTOPAMU MOYBEHHBIX cucTeM? CoCTaBbTE€ CXEMY CTpOe-
HUS MULIEIUIBI JJIs1 MUHEPAJIbHOW YacTH MOYBHI Ha MPUMEPE THAPOOKHUCH XKelle3a.

2.Kpuockonusi. Bo3MOXHOCTH NMPUMEHEHMS Il U3Y4YEHHUSI CBOMCTB PACTBOPOB HE JIICK-
TPOJIUTOB U 3JIEKTPoNUTOB. Onpenenute ocmoruueckoe nasienue npu 25 0C nns 0,11 pactBopoB
KClI u Cg H1206, ecniu crenens auccormaruu KCl pasaa 0,95.

3.Paccunraiite 3Hauenune OJIC, ecnm BHyTpu KieTku miiekonurarouiero pH = 7,0, a B
OKpy:karome xxuakoctu pH = 7.4.

4.AncopO1us Ha TpaHUIIE pasjiena TBepJoe TeI0 — KUAKOCTh. SIBneHne cmaunBanus. Kpa-
€BOM YroJl ¥ TEeIuioTa cMadyuBaHusl. ONHUIIATE METOABI ONPEAEICHUS TEIUIOThl cMadynBaHus. ['ni-
poduibHbIe U THAPOPOOHBIE TOBEPXHOCTH.



5.3akon cBeronoriouienust (byrepa-JlamGepra-bepa). [Ipumenenue ¢GoromMeTpruecKux
METOJIOB aHaJIM3a B arpOHOMUU ISl UACHTU(UKAIIMK BEIIECTB U UX KOJIMYECTBEHHOIO OIpenese-
HUS.

6./lucniepralliOHHBIE METOABI MOJIYUYECHUS KOJUIOMAHBIX CHUCTeM. UeM MOKHO MEeNTH3UpPO-
BaThb cBexkeocaxkaeHHbI Fe(OH)s . [lokaxkure cxeMy CTpOEHHUS MOJYy4YeHHOW B 3TOM cllydae ya-
CTHIIBL.

7.3ammuTa KOJUIOMIHBIX CUCTEM OT KOAryJslMM, €€ KOJIMYECTBEHHOE BbIpakeHue. Mexa-
HU3M U 3HaYCHHE KOJUIOMIHOM 3aIUThI B MPUPOIHBIX SIBICHUSX.

8.0nekrpoaubsie noreHuuansl U JJC ranpBaHuueckux sneMeHToB. HopmanbHbll (cTaH-
JMApTHBIN) moTeHran. Bogopoauslil 35eKTpo U ero 3JIeKTPOJHBIN MoTeHIHal. Beraucoute mo-
TEHLMaJl BOAOPOJHOTO IEKTPOA, IOTPYKEHHOI0 B pacTBop ¢ pH = 2.

9.Uepe3 KOJIOHKY KaTHOHUTA B H+- (hopme mpomyctuian pactBop CuSO,. CocraBpTe CTe-
XHMOMETPUYECKOE YpaBHEHHE Ipolecca CoOpOoLUrn U cXeMy 00pa30BaBLIETOCS JBOWHOTO 3JIEKTPHU-
YEeCKOro CIOS.

10.I1epBbiit 3akoH TepmoauHaMmukH. [Ipoueccel npu P,V= const. Duransnus. TemnoBoit
s dext peakun. 3akon [.M.I'ecca. BoruncnuTe TEmnoTy ruapoian3a MajabTO3bl MPU MOCTOSHHOM
JIABJICHUH, €CJIM U3BECTHBI TEIUIOTHI CrOPAaHUS MANbTO3bl U IIOKO3bl: HO crop.(MaibTo3bl) = -
5610 x/Ix/monw; HO crop.(rmroko3sr) = -2801 kJI>k/MOJIb.

11.Monnsit oomen. [IpaBuia noHooOMeHHOH ancopbunu. YpaBauenue Hukomnbckoro. A-
COpOIIMOHHBIE MPOIIECCHl B MOYBAX U PACTEHUSX. PacmoniokuTe MepeyucieHHble HIKEe KAaTHOHBI
M0 BO3PACTAHUIO UX aJCOPOIMOHHON aKTUBHOCTH HA KHCJBIX IMOYBAX (Ca2+’ Zn? , Fe 8 , Na+ ,
Mg %, K+, Mn?*  Mn* NH,").

12.Kax ompenenuts 3Hauenne PH u OydepHoit eMKOCTH OYBEHHBIX CHCTEM.?

13.doToxumMudeckre mporecchl U (HakTopbl, Ha HUX BIUAIOMIKE. 3aKOHBI OTOXUMUU. 3a-
KOH ()OTOXMMHUYECKOM 3KBUBAJIEHTHOCTH DMHILITEIHA.

14.OnekTpuueckne CBOMCTBA KOJIOMAHBIX cucTeM. [lokaxuTte Ha npumepe 3018 CaCOs3
crabmwmsupoBanHoro Kp,COz  oOpa3oBaHMe TEPMOAMHAMHYECKOTO M AJIEKTPOKHHETHYECKOTO
NOTEHIMAaJa, OT KaKUX (DAaKTOPOB OH 3aBUCHUT M KaK ONpEeAeNseTcs.

15.JaiiTe MOHATHE MOJIEKYJIIPHOCTH U MOPSAJAKA PEAKIUH, ONUIIATE METObI UX OIpeeIe-
HUSL.

16.IToHsiTHE O CKOPOCTH JBMKEHUSI MOHOB. 3aKOH HE3aBUCHUMOCTU JBH)KEHUS HOHOB
Konbpayma, 3akoH pa3basiaenus OcTBanbaa. JneKTpodopeTnueckuil u penakcanuoHHbIN dpdek-
Thl TOPMOYKEHUSI HOHOB.

17.MonexkyJnspHO-KMHETUYECKUE, ONTHYECKHE U DIIEKTPUYECKHE CBOMCTBA KOJIJIOWIHBIX
cUCTeM. 3aKOHBI M YPAaBHEHMSI UX XapaKTepU3YIOIIHE.

18.bydepnbie pacTBopbl. MeXaHU3M HX JEHCTBHS IPU JOOABICHUH KUCIOT U IIET0YEH.

19.CuHTE3 OpraHMYecKoro BELIECTBa PAaCTEHUSAMHU MOJ BO3JEHCTBHEM Xjopoduiia, Kak
ceHcuOunu3aTopa. 3HaueHHe (POTOCHMHTE3a M BIUSHHME €ro Ha >KU3HEAESTEIbHOCTh pacTEHUIl.
OOBsicHUTe, YeM OTpEeEeNseTCsl 3eJICHBIN 1BET JMCTheB? Kakoe MOHOXpOMAaTHYECKOE M3IIyYCHHUE
HanboJee MHTEHCUBHO BBI3BIBAET JOTOCHHTE3?

20.PactBOopbl BbICOKOMOJIEKYISIpHBIX coefauHeHuit (BMC), ocoGeHHOCTh HMX CTpOeHus,
TEPMOJMHAMHUYECKass U KUHETHYECKas ycToMuuBOCTH pacTBopoB BMC u ee napymenus. M3o-
AIIEKTpUYecKasi TOUKa OEJIKOB.

21.OKciepuMEHTAILHOE ONPEIENEHHUS] OCMOTUYECKOTO 1aBICHUS

22.Yto0 Takoe nomynepuon peakuuu? Hanummre ero BelpaxeHue s peakuuu 1 u 2 mo-
PSZIKOB, 4eM OHM oTiuyaroTcs. Paccunraiite ocrarouHoe konndectBo (B %) dochopoopranuye-
ckoro nectunuaa («Indpomy») uepe330 aHeit, ecnu mepuo moxypacmnaaa paBeH 62 Hs.

23.Ilpuposanbie OydepHble CHCTEMBI ITOYB U pacTeHUil, uX posb. YTo Takoe OydepHOCTh
MOYB, YEM OHA 00ycjoBJieHa (NMOKaXKUTE Ha MPUMEpPE YTOJIbHOM KHCIOTHI MeXaHU3M Oy(epHOro
JIEUCTBUSA ).

24.XapakTepUCTUKH Mpollecca CMauyMBaHUs, €ro SKCIEPUMEHTAIIBHOE ONPEAEICHUE U Ma-
TEMaTHUYECKOE BBIPAXKEHHE



25 Knaccudpukaiusi XUMHYECKUX peakiuid (M0 MOJEKYISIPHOCTH M MopsnKy). CKOpOCTb
TOMOT€HHBIX XMMHYECKHX PEAKIIUH, UX KHHETUYECKUE YPABHECHMUS.

26.BpruncianTe KOHCTaHTY CKOPOCTH peakuuu 1 mnopsizika, eciau 3a 4,9 MUH. KOHLIEHTpaLus
ymenbiaercs Ha 30%.

277.PacTBOpBI BBICOKOMOJIEKYJIAPHBIX coequHeHU. CTpoeHHe MakpoMmoJeKkyls. Biusxue
pH cpensl Ha cBolicTBa pacTBOpoB OenKkoB. M303mexkTpuueckast Touka 6eakoB. Buibl KMCIOTHOCTH
IIOYB, METO/IbI U YCIIOBUS UX OIIPENEICHMUSL.

28.0nTrueckue CBOMCTBA KOJUIOUIHBIX CUCTEM. fIBieHHE cBeTopacceuBaHus. OnanecieH-
s v 3 dext Papanes-Tungansa. YKaKuTe 3aKOH U OMUIIATE METOJ UCCIIEIOBAHUS KOJUIOMIHBIX
CHUCTEM I10 CBETOPACCEBAHMUIO.

29.Pa3baBneHHbIe pacTBOPBHI HEIJIEKTPOJIMUTOB, UX CBOMCTBAa. 3akoHbl Payns u Bant-
I'odda. Paccunrarh ocMoTHYECKOE JaBICHUE BOJHOTO pacTBopa HednekTpoauta npu 200C, Tem-
neparypa 3amep3asus kotoporo (- 0,186°C).

30.CnextpodoToMeTpusi U €€ NpUMEHEHUE MPHU UCCIICAOBAaHUM PacTBOPOB M OHOIOrHYe-
CKHX CHCTEM.

31.I1epBblit 3aKk0H TepMOAMHAMUKU. [Ipolieccsl Ipy MOCTOSIHHOM 00beMe U JIaBIeHUU. DH-
TaJIBINS, TETJI0BOH 2 dekt peakiun. 3akon [.M.I'ecca. Beraucnure TEIIOTy THIPOINA3a MaJIbTO-
3bl IIPU TIOCTOSIHHOM JIaBJICHHMM, €CIM W3BECTHBI TEILUIOTHI CrOpPaHMsl MaJbTO3bl M INIOKO3bI: H
crop.(ManbTo3b1) = -5610 kJ[K/MOITB;

A H crop.(riaoko3sr) = -2801 kJ[x/M0J1b.

32.Monnsiit oomen. IlpaBuna monooOMeHHON ancopOuuu. AncopOIMOHHBIE TPOIECCH B
HoYyBax M pacTeHUsX. Pacnonoxure HUXKernepeunucieHHble KaTHOHBI [0 BO3PACTAHUIO MX aJCOpO-
IIMOHHOM aKTMBHOCTH HAa KHCIBIX ITOYBAX (Ca2+‘ Zn 2+, Fe ¥ , Na+ , Mg 2+, K+, Mn?* , Mn 4+ ,
NH;").

33.0Onummre meronst onpenenenus PH u OydepHoit eMkocTr OypepHBIX CHCTEM.

34.PaBHOBeCcHE M paBHOBECHBIE ITpouecchl B npupoe. [Ipunnun Jle-Illarense. Ykaxure,
KaK HE0O0XOJAMMO M3MEHUTh OCHOBHBIE MapaMeTphbl Ipolecca, YTOObl IPU CUHTE3€ aMMHUaKa yBe-
JUYUATH €ro BeIxoJ. Hanummnre ypaBHEHHE KOHCTAHTBI PaBHOBECHS [UIsl 3TOTO MpoLiecca.

35.Bunpl 1 GakTopel YCTOMYMBOCTH KOJIOMIHBIX cUCTeM. Koarymnsius u cequMeHTaIus,
UX XapaKTEPUCTHKHU.

36.YTo Takoe MOBEpXHOCTHOE HaTsKeHHe? ONUIIUTE METO/Ibl €T0 ONPEEICHHS U Peryan-
pOBaHM.

37.Yto Takoe ocMoc M ocMoTHueckoe naBieHue? 3akoH Baut-I'odda. OcmoTnueckue sB-
JIEHUS U ITPOLIECCHI B arPOHOMHH.

38. Haiite knaccuukanuo TUCIEPCHBIX CUCTEM I10 pa3MepaM YacTHUI] JUCIIEPCHOM (a3bl,
[0 OTHOILEHUIO JUCIEepCHOM (a3bl K TUCIIEPCUOHHOM cpejie, 10 arperaTHoMy coctosiHuto. Ilpu-
BEJIUTE IPUMEDPBI.

39.0nummre MEeTo/1bl ONPEIEICHNUS TETIOBBIX AIPPEKTOB peaklny (IKCIIEPUMEHTATIBHbIN U
pacyeTHBIN). YKaKUTE BOSMOKHOCTH X TPUMEHEHUS.

40.ITonsiTue katanu3a. ['oMOreHHBI U reTeporeHHslid karanu3. OCHOBBI MEXaHHU3Ma JIEi-
CTBUS KaTaJIu3aTOPOB.

41.2O01eKTpoNpOBOJHOCTh PACTBOPOB — YZAENbHAs U dKBUBaJEHTHasA. [loHATHE MOABUAKHO-
CTH MOHOB. 3aKOH HE3aBUCHUMOCTH JBMXeHUsI nOHOB Konbpaymia. 3akoH pazbaBnenus OcTBasib/a.

42 Ilpoueccsl CTPYKTypoOoOpa3oBaHMs B TUCIEPCHBIX crcTeMax U pacTBopax BMC: kiac-
cudpukanusa 1 GuU3NKo-xumMuueckue cBoiictea. CocTaBbTe cXeMy Iepexojia reys B 30J1b 71 00pa-
THUMBIX KOJJIOMJIOB, T€JIEH U CTYAHEH.

43.PaBHoBecue n paBHOBECHbIE ITporeccsl B npupoze. [Ipunnun Jle-IllaTense. Ykaxure,
KaK Heo0XOJMMO M3MEHUTh OCHOBHBIE MapaMeTphl Mpoliecca, YTOObl IPH CHHTE3€ aMMHaKa yBe-
JUYUTH €ro Bbixoj. Hanumunre ypaBHEHHE KOHCTAHThI paBHOBECHS [T 3TOTO Mpoliecca.

44 Bunpl 1 (akTOphl yCTOMYMBOCTH KOJUIOMIHBIX cucTeM. Koarymnsmus u ceTuMeHTanus,
UX XapaKTepUCTUKH. ONUIINTE SBJICHHUS CUHEPIrU3Ma, aHTarOHU3Ma M aJJIUTUBHOCTH MOHOB IIPU
KOAryJIsILHH.



45.CocraBbTe cxemy u BbiBeauTe J/]C KOHIIEHTPALIMOHHON TaJIbBAHUYECKOM 1IeTH.

46.Yt1o takoe 3HTponus? Kak MOXET MEHATHCS SHTPOIUS U30JIUPOBAHHOM, 3aKPBITOM, OT-
KPBITON cuCTEMBI? YKaXHUTE, YBEIUUNUTCSA WM YMEHBUIMTCS SHTPONMS B CIEAYIOIIUX MIPOLIEccax:
maBieHue ipaa; pactBopenue NaCl B Boae (H20).

47 J1aiiTe IOHATHE TaKUM SBICHHUSAM, Kak 3JekTpodope3 u snexTpoocmoc? Kak cBsazana
BEJIMUYKHA - MOTEHIIMAJIa CO CKOPOCTHIO AIeKTpodopesa U 3eKTpoocMmoca’?

48.[JaliTe moHATHE O MOPAJIKE PEaKlMM U METOoJax ero ompeaeneHus. Paccunraiite KOH-
CTaHTy CKOPOCTH PEAKLUHU T'MIPOJIM3a BOAHOTO PACTBOPAa TPOCTHUKOBOIO caxapa, €Cju B TEUEHUE
20 munyt npopearupyet 40% caxapa.

49.CrerneHp ¥ KOHCTaHTA AJIEKTPOJIUTUUYECKON JAUCCOLMALINU CIIA0BIX 3JIEKTPOIUTOB U Me-
TOJIBI UX OlpeaesieHus. YeMy paBHa KOHCTAHTa JUCCOLMALMN OCH30MHON KUCIIOTHI, €CJIH CTENCHb
nuccouuanuu B 0,011 pactBope 5%?

50.YcnoBusi, oOpa3oBanus KOJUon10B. Cxema KOJIJIOUTHOW YacTH (MHIICIUTBI) HA TIPUMEpe
BaSO4 crabunuzupoBannoro BaCl2. Ykaxure cocTaBHbIE YacTH MOITY4eHHOro 30is. [IpuBeaute
IIPUMEpPHI KOJUIOUI0B B IIPUPO/IE.

51.Bpruucnure KOJIMYECTBO TEIUIOTHI, KOTOPOE BhiAeNseTcs npu oOpazoBanuu 106 xr am-
Muaka B cyTku, ecnu AH p-umum = -92,0 [Ix.

52.MonekynsipHast 1 HOHHasI aAcOpOIMs U3 PACTBOPOB Ha TBEPHBIX aJIcOpOEHTaX, OCOOEH-
HOCTU M XapaKTEPUCTHKHU 3TUX IporeccoB. Paccunraiite agcopOupoBaHHOE KOJIUYECTBO YKCYC-
HOHM KHUCIOTBI B Mr-3kB/T, eciau nipu agcopourn CH3COOH mo4Boit paBHOBECHas KOHIICHTpAIUs
(Cp) paBusinack 33,5 MMoIIb/J, KOHCTaHTHI ypaBHeHUs @peitamxa K u I/n cooTBeTcTBEHHO paB-
HBI 9,5 1 0,22.

53.BydepHble CUCTEMBI, KX COCTaB M MEXaHW3M Oy(epHOro JAeHCTBHS HA IPUMEpE aleTaT-
HoMt OydepHoii cuctemsl, cocrosimend u3 10 mi, 0,1m CH3COOH u 10 M 0,1 CH3COONa.

54.37€KTPOMETPUUYECKUE METOIBI IIPH UCCIICIOBAHUU arPOHOMHYECKUX OOBEKTOB.

55.BnusiHue Temneparypbl Ha ckopocTh peakiuu. IlpaBuno Baut-I'odda, ypaBHeHnue Ap-
peHuyca, NoHsATHE 00 YHEPTUU aKTUBALIUU CUCTEMBI.

56.11ouBennple komtouabl. [IpuBeaute HpUMeEpsl CTPOEHUS MHUHEPAIbHON IOYBEHHOU
KOJUIOUTHOM YacTHIIBI Ha IPUMEpPE OKcHaa KpeMHuus. Jlaiite moHsTre 6a30uI0B U alle0UI0B, 1M0-
KQKUTE Ha UX MIPUMEPE MTPOLECC B3aUMHOM KOAryJISILUU KOJJIOUIOB.

57.0nuimure METOAbl ONPeeIeHHUs] OCMOTUYECKOTO JaBiIeHUsI (PAaCUETHBIN U C MIOMOILBIO
OCMOMETpA).

58.Btopoe Hayano TEpMOJMHAMHKH, €T0 MaTeMaTH4YecKoe BhIpaxeHue. [lonstue o6 7H-
TPOIHUH, CBOOOTHON SHEPTUU U MAaKCUMaJIbHOU paboTe.

59.Yto Takoe MOHHBIA 00MeH? OnuIIuTe 3aKOHOMEPHOCTH MOHHOTO OOMEHa, OOMEHHYIO
KHUCJIOTHOCTh U TOIJIOTUTENIBHYIO CIOCOOHOCTh MouB. KakoBa posib 3THX NPOLECCOB B arpoOHO-
mun? CocTaBbTe CXeMy MOHHOT0 oOMeHa Mexay katnoHuToM KVY-2 B H+- dopme u xaTmonamu
Na* u3 pactsopa NaCl.

60./{aliTe XapakKTepUCTUKY ONTHYECKUX METOJOB MPU HUCCIETOBAaHUU OMOIOTMYECKUX CHU-
CTEM U YKaXXKUTE BO3MOKHOCTH X IPUMEHEHUS.

61.0OcHOBHBIE IPUHIMIIBI KaTAJIN3a. | OMOTE€HHBIN U T€TEPOTreHHBIN KAaTaln3.

62.MonexkynspHO-KMHETUYECKUE CBOICTBA KOJUIOMIHBIX cucteM. IloHsATHE O cenumeHTa-
117078

63.Kak no Bennunne D/[C ranbBaHMUYECKOTo 3jIeMeHTa onpeaenuTs pH pacTBopa n KOH-
CTaHTY JIUCCOIMAIINN CIa00N KUCIIOTHI?

64.3ammTa KOJJIOMTHOM CUCTEMBI OT KOAaryJisiliMM, €€ KOJINYECTBEHHOE BbIpakeHue. Me-
XaHU3M U 3HAUY€HHE KOJUIOUTHOM 3aIUThI B IPUPOIHBIX SIBJICHUSX.

65.2OnekTpoansie noreHunansl 1 DJIC ranpBaHnyecKkux 3aeMeHToB. HopmanbHbiil (cTaH-
JTapTHBIN) noTeHuan. BonopoaHblil 3JE€KTPO U €ro AJIEKTPOAHbIN MoTeHuuan. Beruucnute (e)
BOJIOPOJHOTO 3JIEKTPOAA, IOTPYKEHHOTO B pacTtBop ¢ pH = 2.

66.Yepes komonky katuonuta B H+ - opme nponyctun pacrBop CuSO,4. CoctaBbTe CTe-
XHMOMETPUUECKOE ypaBHEHHE MpoIiecca COPOIHH.



l'[paRTn'{ecmle 3alaHudA 1JI IIPOBEICHUSA 3a4€Ta

1 I/ICHOJIB3ySI IIOHATHC CpGI[HGfI TCIINIOEMKOCTH A_C = % BBIYHMCJINTDh KOJIHYCCTBO TCILJIO-

ThI, HeOOX0auMOM i1t HarpeBa 2000 Kr BoIbI 111 MOWKH oOopynoBaHus ot 20 ok 1o 80 C°,
Breraucnuth konmdecTBo napa ¢ sutanbnuen 2500 k/[x/Kr, He0OX0aAMMOro JIjIsl ’TOTO Harpena.
2.0npenenuTh KOJIMYECTBO TEIUIOTHI, YXOASIIEE C TOIOYHBIMM I'a3aMH KOTEJIBbHOM, €CIIH CO-
CTaB ra3oB B 00BbEMHBIX MpoleHTax crneayrommii: 70 % a3ora, 20 % yraekucnoro raza, 10 %
BOJsIHOTO napa. TemnepaTypa TonouHsix ra3os 380K.

3.3 ypaBuenus ['u66ca-I'ensmronsiia AH = AG + TAS BBIUMCIATH U3MEHEHUE DHTPOIHUH B
Mpolecce UCHapeHus: BOAbl U OOBSICHUTD, YTO MPOUCXOTUT C MOJIEKYJIAMU, YUUTHIBAsT 0OBEMBI
1 MOt )KMAKOM U ra3000pa3HOM BOJIBI.

4.IIpomecc hoTOoCHHTE3a MOKHO MpeAcTaBuTh cxemoi: 6C0;, + 6H,0 =CgH 12,06+ 60;.

Paccuuraiite n300apHbIi MOTEHIMAN 3TON peakUUu U CleIaiiTe BBIBOJ 00 YCIIOBUSX €€ MpPOTeKa-
Hus, ecnu: AG°CgH1206 = —217,56 kkan/monb; AC°Hp0 = —56,69 KKan/MoIb;
AG®°C0, =-94,26 KKaa/MOJIb.
5.00BACHUTH M TIOKA3aTh CXEMATUYHO MPHHIUI KaJOPHUMETPUUYECKOT'O OIPEICIICHUS TEIUIO-
BBIX 3(p(PEeKTOB Mpo1IeCcCOoB.
6. TaBHBIM MCTOYHUKOM SHEPTUH JJIs1 OOJNBIIMHCTBA KUBOTHBIX OPTaHU3MOB SIBIISTIOTCS )KAPBI
U yriaeBoAbl. B opranusMe 5TH BEUIECTBA «CTOPAIOT» - OKUCIIIOTCS KUCIOPOJIOM, IMOCTYIIA0-
IIMM U3 BO3/yXa B JIETKHE, M IEPEHOCITCS TEMOTJIIOONHOM KPOBH. TemIoTBOpHAs CIIOCOOHOCTH
(KaJIOpUIHOCTB) MHIM OLIEHHWBAeTCsl TEIUIOBBIM 3 dekrom eé cropanus (k k/KMoib MU
KKaJI/KMOJ1b). CpaBHHUTE KaJTOPUHHOCTh YIII€BOJOB U )KUPOB.
CeH1206 + 60, = 6CO, + 6H,0; AH(CeH1206) = —2820 k]JIk/MOIIB;
2Cs7H 1006 + 1630, = 114CO, + 110H50.
AH°tpucreapara riunepuna = —75520 kJIx/MoJIb.
7. Jlnist ompesieNieHnsi CKOPOCTH WHBEPCHUHU TPOCTHUKOBOTO caxapa B MPUCYTCTBUH COJISTHOM
KHCJIOTHI OBUTH TTOJTYYeHBI CIIAYIOIINE TaHHbIE:
Bpewms, t,c  HaGmromaemsblit yros BpaiieHus, a, Tpaj

0 11,20
1035 10,35
3113 8,87
4857 7,64
9231 5,19
12834 3,61
32640 -1,10
76969 -3,26
0 -3,37

OHpCIleJ'II/ITL MOPAAOK pCAKIIMU U KOHCTAHTY CKOPOCTH.

8.0npenenuTh SHEPTHIO AKTHBALMK PEAKIIMU IPaPUUECKUM METOIOM
2Ag + (N H4)28208—) A92804 + (N H4)2804,
€CJIM U3BCCTHBI KOHCTAHTBI CKOPOCTHU U TECMIICpATypa peaKLII/II/II
t°C 20 40 60
K*10* 0.54 0.66 1.77



9.00BACHUTD MOHATHE U MPUBECTH YpaBHEHHE KOHCTAHTHI XMMUYECKOTO PABHOBECHS, UCXOIS
W3 YCJIOBHS PaBEHCTBA MPSIMOI M 0OpaTHOM CKOPOCTEH XMMHUECKOW peaKIIMuu
10.Paccuutarh, Kak U3MEHHUTCSI CKOPOCTh MPSMBIX U OOpaTHBIX peaklUii B paBHOBECHBIX CH-

cremax: 1) Hp + J; <> 2HJ; 2) 2NO + 0; <> 2NO, npu yBenM4YCHUY JaBlieHUs B 2 pasa.

11.00BSICHUTE CYHIHOCTh (POTOKOJIOPUMETPUYECKOIO METOAA ONpEACTCHHUs KOHLEHTpaluu
BEIIIECTB B pacTBopax. B kauecTBe 0CHOBBI B3sTh 3aK0H byrepa-Jlambepra-bepa.
12 KneTo4HbIi COK, MOyYSHHBIH U3 KOPHEH caxapHOW CBEKJIBI, UMEET KOHIICHTPAIIUIO caxapa

17% (BecoBbIx). BeIunCIUTh €ro TeMiepaTypy 3aMep3aHusi 1 OCMOTUYECKOE JaBICHUE JIJIst
27°C. TlnotHocTs pactBopa pasna 1,1 kr/m®

13.I1pu pactBopeHuu 2,76 r Tpexaromuoro cnuptra B 200 T BoabI TeMIepaTypa 3aMep3aHus
noHnusmiack Ha 0,279 rpagyca. OnpeaenuTs MOJIEKYISIPHYIO Maccy 3TOr0 CIIUPTA U 3alUCaATh

14 TlosicHuTh siBIEHMUSI OcMOca U 00paTHOro ocMoca. ONpeneauTb OCMOTHUYECKOE JIaBICHHE
BOJHOT'O pacTBOpa Iioko3bl npu 25°C, ecnu B 3 11 pactBopa coaepxkutcs SOr TioKO3bI.
15.PacTBOp TpexaroMHoro cnupta, coaepxkamuii 1,38 r cnimpra B 100 r Bozbl, 3aMep3aeT npu
temrepatype —0,279 °C. Onpenenuts, 4To 3a COUPT PACTBOPEH B BOJIE.
16.I1aTHIPOLIEHTHBII BOJHBINA PACTBOP MEIHOTO KYIOPOCA UCIOIB3YIOT B KaUueCTBE (PYHTUIIH-
na. Paccuntarh TeMmeparypy 3amep3aHus 3TOr0 pacTBOpa.
17.Ha ocHOBaHMM TEOPUU PACTBOPOB OOBSCHUTH MEXAHU3M DJICKTPOJIMTHUUECKOU TUCCOIHA-
[IUU CUJIBHBIX U CIIA0BIX JIEKTPOIHUTOB.
18.006pacuuth nousitue pH 1 pOH BogHBIX pacTBOPOB.
19.pH pactBopa paBen 7,21. HaiiTu KOHIEHTpaIK BOAOPOIHBIX, THAPOKCHIBHBIX HOHOB U
pOH.
20.PaccunTaTh KOHIIGHTpAIIMIO MOHOB BOJIOpOJa B pacTBOpax, eciu ux pH paBHbL: a) 9,3; 0)
2,7. YKka3aTh peaKkiuio CPeIbl.
21.TTouemy npu 106aBICHUM KUCIOT WK mmenodeid pH OydepHoit cuctemMbl U3MEHsETCs He-
3HaunTenbHO? Hanncats Mexanusm OydepHoro aenctsus O0y(hepHbIX CMecel.
22.O0BSCHUTD TOHATHS aKTHBHAs(CBOOOHAs) KMCIOTHOCTh U CBA3aHHAs KHCIOTHOCTh. Kak
MO’KHO MX OIIPEAEIUTh B pacTBOpE.
23.00bsicHuTh MeTo]l pH-MeTpun (Ha OCHOBE raJlbBaHUYECKOTO JIEMEHTa, COCTaBICHHOTO U3
XJIOPCEPEOPSHOTO U CTEKIITHHOTO 3JIEKTPOIOB).
24.O0BSCHUTH U NTOKa3aTh HA MpUMepax SABJICHUS XMMUYECKOH U (hpru3ndecKkol agcopOuuu.
25.BeruncnuTh BeNMMYUHY acopOumu mo ypaBHeHUIo 'm60ca mst cimpra ipu 200C u xoH-
nenTpauuu C2 = 0,25 kMonb/aM3, eciii MOBEPXHOCTHOE HATsKeHUEe BOIbI — 72,75 <10-3 H/m,
pactBopa cnupta — 51°10-3H/m, C1=0,00.
26.00BsICHUTH U NTOKa3aTh HA MpUMepax sBJICHUE HOHHOH aicopOuuu.
27.Kak onpenenuTb 0OMEHHYIO KUCIOTHOCTD ITOYBHI.
28.O0BACHUTH MOHATHE TOBEPXHOCTHO-aKTUBHBIX BEILIECTB, IPUBECTHU MPUMEPHI.
29.0mmcath 3aKOHOMEPHOCTH MOHHOTO OOMEHA. YKa3aTh, B KaKOW MOCIIEIOBATEIIEHOCTH OY-
JIeT TPOUCXOAWTHh HOHHBIM OOMEH Ha KaTMoHMTe B H+- dopme ciemyronmx 3IeKTPOIH-
toB:CaCl2; KNO3; Na3P0O4; FeCls.
30.CocTaBUTh CTEXMOMETPUYECKHE YpaBHEHHS MOHOOOMEHHOro mpoliecca 00ecCOIMBaHUs
BO/1bl. OOBSCHUTH CYIIHOCTh 3TOTO Mpoliecca.
31.PaccuntaTh KOJUYECTBO MOJIOYHOW KHUCIOTHI, ajgcopbupoBanHoe 100r akTMBHPOBAHHOTO
YT, €CJIM paBHOBECHAsI KOHLIEHTPALUS MOJIOYHOM KHUCIIOTHI B pacTBOpE paBHA 7,5 MOJb/1, a
KOHCTaHTHI ypaBHeHHsI DpeiiHinxa, onpeesieHHbIe ONbITHbIE yTeM, paBHbl K= 3,8 u 1/m =
0,17.
32.I1pu agcopOLUU MOJIOYHON KHUCIOTHI HAa MOYBE OBLTH MOTYYEHBI CIIEAYIOUINE PE3YIbTaThI:
PaBHoBecHas konnenTpamus, mois/n  0,02;  0,04; 0,08
AncopOuusi, MOJIb/KT 0,05; 0,10; 0,14.
Onpenenuth 3Ha4CHUE KOHCTAHT B ypaBHEHUH DpeitHnxa.



33.K kakomy 371eKTpoay NmpH 3JeKTpodopese OyayT mepemMeniaTbes YacTUIbI 30715 MO 1A ce-
pebpa, monydeHHOTO B mpucyTcTBUM M30bITKa AZNO3? COoCTaBUTh CXEMy CTPOCHHS MHUIICII-
JIBL

34.K xakoMy 3JIEKTpOy MpHu djaeKTpodope3e OyayT mepemMeniaTbCsi YaCTHIBI 30J1 CyIbduaa
MBIIIbSIKA, CTAOMIIN3UPOBAHHOTO CEPOBOIOPOTHON KUCIOTOM? 3amucarbh CXeMy CTPOSHHS MU-
LEJUTBI 3TOTO 30J151.
35.IToporu KoaryJsiuu AJis UCCIAeyeMOTo 3011 PaBHBI:

v(NaNO3) = 300 mmoue/am3,y(Na2S04)= 295 mmons/mm3,y(MgCl12)=25 mmoinb/nm3,

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

36.I'mapo3zons xaopuaa cepedpa momydeH B u30biTke AgNO3.Kakoit u3 anekrponutos - KCI,
K2S04,CaCl2-6yner uMeTs HaMMEHbIINH mopor koaryssiuu? OTBeT 000CHYTE.
37.00BACHUTH U MOKA3aTh CXEMATHUYHO MPOLIECC TUIICOBAHUS TIOYB.

38.00bICHUTh U TOKa3aTh CXEMAaTUYHO MEXaHH3M OOpa30BaHUS ASMYJIbCHU PAcTBOPOB IS
OTIPLICKUBAHUS PACTEHUIL..

39.00bscHUTH 00pa30BaHKUE UIMCTHIX OCAJIKOB B BOJOEMAaX, IPUBECTH IIPUMEPHI.

7.4 MetoauyecKkue MaTepuaJibl, ONpeesilolue NMPoLeAypbl OLeHHUBAHUS 3HAHMIA,
YMeHHIl M1 HABBIKOB, XapaKTePH3YIOIIHUX 3Talbl (POPMHPOBAHUSA KOMIIETEHIUIH

KoHTponbs ocBOeHHS NUCHUIUIMHBI «XUMHUs (pu3nyecKas U KOJUIOMIHAs HMPOBOJIUTCS B
cootBercTBUM C [INKyOoI'AY 2.5.1 «Tekymuili KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHas aTTe-
CTalus CTYAECHTOBY.

Texymmii KOHTPOIb MO AUCHUIUIMHE MO3BOJSIET OIEHUTH CTEIIEHh BOCHPHUATHS Y4EOHOTO
MarepHalia U IpOBOJIUTCS Ul OLIEHKU Pe3yJIbTaTOB U3yUEHHsI pa3AeioB/TeM JUCLUILINHBI.

KputepusiMu OIEHKH BBIITOJHEHHOTO Kelc-3aIaHUsl SIBIISICTCS TIOJHOTAa OTBETA HA IpaK-
TUYECKHE U TEOPETUYECKHE BOTIPOCHI.

O1eHKa «OTIUYHO» CTABUTCS, €CIU YETKO HM3JIOKEHBI PEHICHUS W TPUEMBI BBITIOTHEHUS
3aJlaHMsL.

OneHka «XOopollo» - OCHOBHbIE TPEOOBAaHMSI K 3a/IaHUIO BBIIIOJHEHBI, HO IPU 3TOM JOMY-
IIEHBI HEJI0YEThI B U3JI0)KEHUU TEOPETHUECKOI0 MaTepHasa Mo TeMe 3aaHHsl.

OneHka «yZOBJIETBOPUTEIBHO» - UMEIOTCS CYHIECTBEHHbIE OTCTYIUIEHUS OT HM3JI0KEHUS
TEOPETUYECKUX M MPAKTUYECKUX BOIIPOCOB IO TEME 3aJJaHMU.

Kputepusimu o11eHKH BBINOJIHEHHON J1a0OpPaTOPHOM PpadoThl SBISETCS MOJHOTA BBINOJ-
HEHMsI pabOThl ¥ OTBETA HA MPAKTUYECKHE M TEOPETUYECKHE BOTIPOCHI.

OneHka «OTJIMYHO» CTaBUTCS, €CIIM BBIIIOJHEHBI BCE TpeOOBaHUs K 1abOpaTopHO pado-
T€, YETKO U3JI0’KEHBI PELICHUS U IPUEMBbI BBINOJIHEHHs paboThl, COOJII0IEHbI TpeOOBaHMS K BHEIII-
HEMY O(OPMIIEHHIO.

OneHka «X0pouIo» - OCHOBHbIE TPeOOBaHUS K JIAOOPATOPHOU paboTe BBHIOIHEHBI, HO MTPH
STOM JIOMYIIEHbI HEJOYETHI B U3JI0KEHUH TEOPETUUECKOr0 MaTepuaa 1o Teme J1abopaTopHOH pa-
00TBI, UMEIOTCS YIYIICHUS B O)OPMIICHHUH.

OuneHka «yI10BJIETBOPUTEIBHO» - UMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUIA
K BBIIIOJHEHUIO JIAOOPAaTOPHOU paboThI, UCTIBITHIBACT 3aTPYIHEHHS NPU HU3JI0KEHUH TEOpeTHUe-
CKHX BOIIPOCOB IO TeMe pabOThI.

OuneHka «Hey/10BJI1eTBOPUTEIbHO)» - Ja0opaTopHas paboTa He BBINOJIHEHA, OOHAPYKHUBa-
€TCsl CYIIECTBEHHOE HETIOHUMaHUE TEOPETUYECKUX BOIIPOCOB 110 TeME PaboThl.

Kpurepusimu onienku pedeparta sBISIOTCS HOBU3HA TEKCTa, 000CHOBAHHOCTh BBIOOpA HC-
TOYHUKOB JIMTEPATyphl, CTENEHb PACKPBITHUS CYIIHOCTH BOIIPOCa, COONO/IeHHE TpeOOBaHHUM K
0(OPMIICHHUIO.

OneHka «OTJIMYHO» CTaBUTCS, €CIIM BBINOJIHEHBI Bce TpeOOBaHMs K HamucaHuio pedepa-
Ta, 0003HavYeHa mpobiaemMa 1 000CHOBaHA €€ aKTyalbHOCTb, CACTAaH aHAIN3 Pa3IMYHBIX TOYEK 3pe-
HUS Ha IpoOJIeMy U JIOTMYHO M3JI0KEHA COOCTBEHHAs MO3ULMSL, C(POPMYINPOBaHBI BBIBOJIBI, TEMA
pacKphITa MOJTHOCTHIO, BRIIEpkKaH 00beM, COOIII0IeHBI TPEOOBaHMSI K BHEIIHEMY O(DOPMIICHHIO.



OneHka «Xopouo» - OCHOBHbIE TpeOOBaHUS K pedepary BBHIIOTHEHBI, HO TPU 3TOM J10-
IYLIEHbl HEJOYeThl B U3JI0XKEHUU MaTepuala, OTCYTCTBYIOT JIOTMUYECKasl MOCIEeI0BATENIbHOCTh B

CYXKICHHSIX, HE BBIJIEPIKAH 00BheM pedepara, IMEIOTCS YIYIICHUS B O OPMIICHUH.

Ouemca «YAOBJICETBOPHUTEJIBHO» - UMCIOTCA CYIICCTBCHHBIC OTCTYIIJICHUA OT Tpe60BaHHI>i

K pedepary.

OueHka «HeyI0BJIETBOPHUTEJIBLHO» - TeMa pedepaTa HE pacKpbiTa, OOHAPYKUBAETCA CY-
[ICCTBEHHOE HETIOHUMAaHUE MPOOIIEMBI.

Kpurepun oneHKu 3HaHUH 00y4AHOIIMXCS MPH BBICTYIJIEHHH € TOKJIA[I0M

ITokazaTtenn ['panamnus bamiel
CootBercTBHE JOKJIaJa 3asiB- | COOTBETCTBYET MOJHOCTHIO 2
JIGHHOW TeMme, LeJId U 3a/adaM | €CThb HECOOTBETCTBUSI (OTCTYIUICHHUS ) 1
MIPOEKTa B OCHOBHOM HE COOTBETCTBYET 0
CtpykTypupoBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOecrieunBaeT 2
HU3aIus) JOKJIaaa, KoTopas | CTPYKTypHpOBaHO, HE 00eCTieunBacT 1
o0OecrieurBaeT IMOHUMAHUE €ro | He CTPYKTYPUPOBaHO, HE 00ecreunBaeT 0
coJiepKaHus

KynpTypa BBICTYyIUIEHUSI — 4Te-
HUE C JUCTa WIM pacckas, 00-
paIEHHBIN K ayAUTOPUHN

paccka3 6e3 oOpanieHus: K TeKCTy
pacckas ¢ oOpalieHrueM TEKCTy
YTEHUE C JINCTA

JlocTynmHOCTh AOKIaza O colep-
KAQHUU TIPOEKTa, €ro Lelsx, 3a-
Jla4ax, METOIAX U Pe3yJbTaTax

JIOCTYIHO 0€3 YTOUHSIOLIUX BOIIPOCOB
JOCTYITHO C YTOYHSIOIIUMHU BOTIPOCAMHU
HEJIOCTYITHO C YTOYHSIOIMMHU BOIIPOCAMHU

Lemnecoobpa3HocTs, UHCTPY-
MEHTAJIbHOCTh HaTJIsHOCTH,
YPOBEHB €€ UCTOJIb30BAHUS

nenecoobpazHa
1eJIeCO00pPa3HOCTh COMHHUTEIIbHA
HE 1esecoodpa3Ha

CobmofileHne BPEMEHHOTO pe-
IJIaMeHTa Jokiana (He Oosee 7

MUHYT)

co0JIOIEH (HE MPEBBIILIEH )
MpeBbIIeHUE 0€3 3aMeyaHus
IIPEBBIILIEHHUE C 3aMeUaHNEeM

YETKOCTH U MOJTHOTA OTBETOB Ha
JOTIOJTHUTENbHBIE BOIPOCHI 10
CYLIECTBY JIOKJIaJa

BCC€ OTBECTHI LIéTKI/Ie, ITOJIHBIC
HCEKOTOPLIC OTBETHI HEUYETKHE
BCE€ OTBETHI HEUETKHUE/HEIIOIHEIE

Brnanenue creunanbHON TEpMU-
HOJIOTHEHN IO TeMe MPOEKTa, UC-
MOJb30BAaHHOM B JOKJIaJIe

BJIaJ€ET CBOOOIHO
WHOrIa ObUT HETOYEH, OIINOAJICS
HE BIIAJIEET

KynpTypa auckyccum — ymenue
MOHATh coOeceTHUKa H apry-
MEHTUPOBAHO OTBETUTh HA €ro
BOIIPOCHI

OTBETUJI Ha BCE BOIPOCHI
OTBETHJT Ha OOJIBIIIYIO YaCTh BOIIPOCOB
HE OTBETUJI Ha OOIBIIYIO YacTh BOIIPOCOB

OFRP NORFRPDNORFRLRDNOEFLRLDNORFLPLPRDNOEFLPLRDNOERPLDN

Ikasa oueHKH 3HAHUA 00YUAKOIIMXCS MPH BBICTYIJIEHHH C TOKJIAT0M:

Ornenka «oTan4Ho» — 15-18 6amnos.

Onenka «xopomo» — 13-14 6amos.

O1eHKa «y/10BJ1eTBOPUTEIbHO» — 9-12 Ganos.
OreHka «Heya0BJIeTBOPUTEIHLHOY» — 0-8 OaIoB.

Kpurepun BbICTaBIEHUS OLIEHOK IIPH POBEJCHUY 3a4eTa.
O1ueHKH «32aYTEeHO0» U «He3a4YTeHO0)» BBICTABIISIOTCS 110 AUCHUIUINHAM, (POPMOI 3aKIII0UH-
TENBHOIO KOHTPOJISI KOTOPBIX sBIIAETCA 3a4deT. [Ipym 3TOM OICHKa «3a4TE€HO» JOJKHA COOTBET-




CTBOBAaTh MapaMeTpaM JIF000H U3 MOJIOKUTEIBHBIX OLIEHOK (KOTIHMYHOY, «XOPOIIOY», «YIOBIETBO-
PUTEIBHOY), @ «HE3aYTEHO» — MapaMeTpaM OLEHKHU «HEYJJOBIETBOPUTEIBLHOM.

OueHka «OTJIMYHO)» BBICTABISETCA 00YJarOMEMyCs, KOTOPbI 001aJjaeT BCeCTOPOHHUMH,
CHUCTEMaTU3UPOBAHHBIMU U INIyOOKMMH 3HAHMSMU MaTepuasia yueOHOH IporpaMMsbl, yMEET CBO-
0O0ZHO BBINOJIHATH 3aJaHUA, NPETYCMOTPEHHbIE Y4eOHOM MpPOrpamMMoOil, YCBOMJ OCHOBHYIO HU
O3HAKOMMWJICA C JOMOJIHUTEIBHON JTUTEpaTypoil, peKOMEHI0OBaHHOW yueOHO# mporpammoii. Kak
IPaBUJIO, OLEHKA «OTJIMYHO» BBICTABISIETCS O00YYarolEMyCsl YCBOMBILEMY B3aUMOCBSA3b OCHOB-
HBIX TOJIO)KEHUH M MOHATUNA JUCUUIUIMHBI B UX 3HAUYEHUH JJIsI MPUOOPETAeMOil CIIeUaIbHOCTH,
NPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHMMAHUH, U3JI0KEHUU U MCIIOJIB30BAaHUM y4eOHOTO
MarepHaia, paBUIbHO 00OCHOBBIBAIOLIEMY NPHUHSATHIE PEIIEHMs, BIaJCIOIEMy pa3HOCTOPOHHHU-
MU HaBbIKAaMH U TIPUEMaMHU BBIITOJIHEHUS TPAKTUYECKUX PadoT.

OneHka «Xo0po1o» BbICTABISIETC 00yUaroeMycsi, 0OHapyKMBIIEMY [IOJHOE 3HAHUE Ma-
Tepuana yueOHO! MporpaMMbl, YCIIEIIHO BBINOJIHAIOLIEMY IPEIyCMOTPEHHbIE Y4eOHON Mporpam-
MO 3a7aHMsl, YCBOMBILEMY MaTepuan OCHOBHOW JIMTEPATyphbl, pEKOMEHI0BaHHON y4eOHOM mpo-
rpammoii. Kak npaBuiio, olleHKa «XOpOIL0» BBICTABISAETCA 00yJaromeMycs, ToKa3aBIIeMy CHCTe-
MaTU3UPOBAHHBIN XapaKTep 3HAHUM MO JUCIUIUIMHE, CHOCOOHOMY K CaMOCTOSITEIbHOMY IOIOJI-
HEHHIO 3HAHWHA B XOJIe JalibHEeHme ydyeOHoi M mpodecCHOHATbHON NesTeIbHOCTH, MPABUIIBHO
IIPUMEHSIOIIEMY TEOPETUYECKHUE ITOJOKEHUS NMPH PEIIEHUM IPAKTUYECKUX BOIPOCOB U 3anad,
BJIAJICIOIIEMY HEOOXOAMMBIMU HaBBIKAMU M PHEMaMH BBITIOJTHEHUS TIPAKTHIECKUX padoT.

OneHka «y/0BJIeTBOPUTEIbHO» BBICTABISETCA 00ydaroLleMycs, KOTOPBIHA MOKa3an 3Ha-
HUE OCHOBHOIO Marepuana y4eOHOH mporpamMmbl B 00beMe, JOCTATOYHOM U HEOOXOAMMBIM JUIS
JanpHemeil yueObl u mpeacTosAmeid padoThl MO CIIEMUATLHOCTH, CIPABUIICS C BHITIOJIHEHUEM 3a-
JAHUH, TPeAyCMOTPEHHBIX yueO-HOM MporpaMMoii, 3HaKOM ¢ OCHOBHOM JINTepaTypoil, peKOMEH-
JIOBaHHOW y4eOHOH mporpammoii. Kak mpaBwiio, OIeHKa «yIOBICTBOPHUTEIHHO» BBICTABIISETCS
oOyuJaroniemMycsl, TOMyCTUBLIEMY MTOTPEIIHOCTH B OTBETaX HA HK3aMEHE UJIU BBIIOJIHEHUH K3aMe-
HAIIMOHHBIX 3aJIaHU, HO 00Ja1a0eMy HEOOXOIMMBIMU 3HAaHUSIMHU 101 PYKOBOJCTBOM IIperno/ia-
BaTeNs Ul YCTPAHEHUS dTHX MOTIPEIIHOCTEM, HapyLIaloEMy ITOCJIEI0BATEIbHOCTD B U3JI0KECHUU
yueOHOro MaTepHasa 1 UCIIbITHIBAIOIEMY 3aTPyIHEHUS IPU BHIIOJHEHUH MTPAKTUUYECKUX PadoT.

OneHka «Hey/10BJ1eTBOPUTEIbHO» BBICTABISIETCS 00yUalOLIeMyCsl, HE 3HAIOLEMY OCHOB-
HOM YacTu marepuasia ydeOHOU MporpaMMbl, JOMYCKArOIIeMy NMPUHIUIHAIbHbIE OIIUOKU B BbI-
MOJTHEHUU TIPEelyCMOTPEHHBIX Y4eOHOH MporpaMMoi 3a/laHui, HEYBEpEeHHO ¢ OOJIBIIIMMU 3aTpy/I-
HEHMSIMU BBITIOJHSIOIIEMY MpakTHUYeckre paboThl. Kak mpaBuio, oleHKa «HEYIOBJIETBOPUTEIb-
HO» BBICTaBIISIETCA 00y4arolemMycs, KOTOPbI He MOXKET IPOAOIKUTh 00yUeHHE WM IPUCTYIIUTh
K JIEATENIbHOCTH IO CHEeUUAIbHOCTH 110 OKOHYaHUU YHMBEpCHUTETa 0e3 JOMOJHUTENbHBIX 3aHATHH
10 COOTBETCTBYIOLIEH JUCHUIIIINHE.

8 IlepeyeHb OCHOBHOI M 1ONMOJIHUTEILHON Y4eOHOI TuTEepaTyphl

OcHoBHasi yueOHasi IuTepaTrypa

1. OcHoBBI OMO(DU3NUECKON U KOJUTOUIHOM XUMHUHU [ DIIEKTPOHHBIN pecypc]: yaeOHoe 1mo-
cooue/ E.B. bapkoBckwii [u 1ip.].— DAEKTPOH. TEKCTOBBIC JaHHbIC.— MUHCK: BhImiimas mkonia,
2009.— 413 c.— Pexxum poctyna: http://www.iprbookshop.ru/20105.html. — D95C «IPRbooks» 1o
apoJIo

2. Ilpaktukym no pusmueckoit xumuu HI'Y. Xumudeckasi TepMOIMHAMIKA W KHHETHKA:
yue0.-MeTo. mocodue: B 3 4. ; 2-e u3., nepepad./ B.A. Poros, A.A. Autonos, C.C. Ap3ymMaHOB U
np.;non obm. pen. B. A. Porosa u B.H. [lapmona;HoBocu6. roc. ya-1. —HoBocuoupck: UITLL
HI'V, 2019. — Y. 1. Xumuyeckas TepMoinHaMuka. —272 c¢. — Pexxum nocryna:
http://www.iprbookshop.ru/93822.html — 36C «IPRbooks» 1o mapoitto

3. Ilpaktukym no ¢pusznyeckoit xumun HI'Y. Xumuueckast TepMoiMHAMHKA U KUHETHKA:
yae0.-meTo. mocobue: B 3 4. ;2-e usn., nepepad. / B.A.Poros, A.A.AatonoB, C.C.Ap3ymMaHoOB 1
np.;mox ooml. pexn. B. A. Porosa u B.H.[Tapmona;HoBocu0. roc. yH-1. —-HoBocubupck: UL HI'Y,



http://www.iprbookshop.ru/20105.html
http://www.iprbookshop.ru/93822.html

2019. — Y. 2. XumMuueckas KUHEeTHKa. — 224c¢. — Pexxum JtocTyma:
http://www.iprbookshop.ru/93823.html — 36C «IPRbooks» 1o mapoitto

JlomosHuTe/IbHAS Y4eOHAaN JIUTEepaTypa

1. Xumus. N30pannbie pa3aensl oOmie (GU3NUecKoi U KOJIOUTHOW XUMUU [DIEKTPOH-
HBIN pecypc]: yueOHoe nmocodue/ O.B. AnapromkoBa [u ap.].— DIEKTPOH. TEKCTOBBIC JTaHHBIE.—
Hosocubupck: HoBocubupckuii rocyaapcTBeHHbIN TexHuYeckuit yHuBepeuret, 2011.— 160 ¢c.—
Pexxum moctyma: http://www.iprbookshop.ru/44701.html. — DBC «IPRbooksy 1o maposiro

2. Kupnuenko O.A. ITpakTHKyM 110 KOJUIOMHOM XUMHUU [ DIIEKTPOHHBIN pecypc]: yueOHO-
MeToaudeckoe nocooue/ Kupuuenko O.A.— DJeKTpoH. TeKCTOBble naHHble.— M.: [Ipomereid,
2012.— 110 c.— Pexum gocryma: http://www.iprbookshop.ru/18601.html. — DBC «IPRbooks»

3. USBPAHHBLIE JIEKIIMU T10 KYPCY XUMHWYECKOM SKOJIOT' MU (yue6Hoe moco-
oue) : Kpacnonap: Ky6l'AY, 2013. — 152 c. —
https://edu.kubsau.ru/file.php/105/07.06.13/izbrannye lekcii_po_khimicheskoi_ehkologii.pdf.

9 Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIeKOMMYHUKANIMOHHOM ceTn « AHTepHET?

- 9BbC:
No HaunmenoBanue pecypca Temarnka
1 | IPRbook YHuUBepcabHas
2 | Obpaszoarensublii mopran Kyol'AY | YHuBepcanbHas

10 METOJIH‘-ICCKI/IC YKazaHus QJ1sd Oﬁy‘{aIOIlII/IXCﬂ M0 OCBOCHMIO JMCIHMIIJIMHBI

1. KOJ’IJ’IOI/II[HEUI XUMHA B BOIIPpOCAX U OTBETAX y‘{e6H0-MeTOI[I/I‘{eCKO€ HOCO6I/I€ (I[J'ISI yqamuxces
OakanmaBpuata Oumosiormueckux (axkynpreroB — Kpacnomap: Kyol'AY, 2013 — 44 ¢ —
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja_khimija_v_voprosakh i o
tvetakh.pdf

2. MGTOI[I/I‘IGCKI/IC YKa3zaHud OJId KOHTPOJIA CaMOCTOSITEIILHON pa60TBI CTYACHTOB IIO KYpCY (bI/ISI/I—
YECKOM M KOJUIOMIHOW XHMMHUHU (IUIsl CTYJEHTOB OMOJIOTMYECKHMX CIIEHHATbHOCTEN CEIbCKOXO-
351MCTBEHHBIX BY30B) — Kpacuonap: Kyol'AY, 2006 — 41 c -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukazanija_dlja_kontrolj
a_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf

11 Mlepeyenbs MH(POPMANMOHHBIX TEXHOJOIHH, MCMOJIb3yeMbIX NMPU OCYLIECTBJIECHHH
o0pa3oBaTeIbHOIO INpoLecca Mo JMCUHUILIMHE, BKIKYAs NepedyeHb POrpaMMHOIo odecme-
YeHHs 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

NnpopmaninoHHble TEXHOJOTUH, HUCIOJIb3YEMbIE TIPU OCYILECTBICHHH 00pa30oBaTeIbHOTO
npoliecca 1o JUCHUIUIMHE TO3BOJIAIOT: 00ECTIeYUTh B3aUMOJICHCTBUE MEX/ly YYaCTHUKaMU 00pa-
30BaTEIBHOIO IMPOLECCa, B TOM YHCIE CHHXPOHHOE U (WJIM) aCMHXPOHHOE B3aUMOJEHCTBHE I10-
cpeactBoM cetu «MHTepHET»; PUKCHpOBaTh X0 00pa30BaTENLHOIO MpOLecca, pe3yabTaToB MPo-
MEXYTOUHOM aTTecTaluu MO JUCUUIUIMHE U Pe3yJbTaTOB OCBOEHUS 00pa3oBaTeNIbHOM Mporpam-
MBI; OpPraHU30BaTh MpoLEecCC 00pa30BaHUs MTyTEM BU3yaTU3alMH U3y4aeMoi HH(pOpMaIUK MoCcpea-
CTBOM HCIIOJIb30BaHUS NPE3eHTALNN, yueOHBIX (GUIBMOB; KOHTPOJIUPOBAThH PE3YIbTAThl 00YUEHUS
Ha OCHOBE KOMITBIOTEPHOTO TECTUPOBAHMSI.

1. Tlepeuens smnensuonHoro 110

Ne | HammeHnoBaHue Kparkoe onucanue
Microsoft Windows OnepannoHHas cucreMa
2 Microsoft Office (Bximrouaer Word, Excel, PowerPoint) | ITakeT ouCHBIX TPHIIOKE-



http://www.iprbookshop.ru/93823.html
http://www.iprbookshop.ru/44701.html
http://www.iprbookshop.ru/18601.html
https://edu.kubsau.ru/file.php/105/07.06.13/izbrannye_lekcii_po_khimicheskoi_ehkologii.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/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
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2. llepeuens npodeccroHabHBIX 0a3 JAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Ne | HaumeHoBanue

TemaTuka

JJIeKTPOHHBIH ajpec

1 Hayunas anektpoHHast
6ubnuoteka eLibrary

YHuBepcanabHas

https://elibrary.ru/

3. Hoctyn k cetu MHTEpHET, AOCTYH B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpelLy

YHHUBEpPCUTETA.

12 MaTtepua/ibHO-TEXHHYECKOE O0ecneuyeHue 1J1s1 00ydeHus Mo JUCHUTIUHE
HHaHI/IpyeMBIC IIOMCUICHUA IJIA HpOBeﬂeHI/IH BCEX BUI0B yqe6H0171 JCATCIIBHOCTHU

HanmenoBanue y4eo-
HBIX TIPEIMETOB, Kyp-
COB, TUCIUIUIMH (MO-
JyJieil), IpaKkTUKH,
WHBIX BUOB yueOHOU
NeSITeIbHOCTH, TIPey-
CMOTPEHHBIX Y4€OHBIM
TJTAaHOM 00pa3oBaTellb-
HOW TTpOrpaMMBbl

HauMenoBanue nomenieHun s
MIPOBEICHUS BCEX BHUJIOB YICOHOM
JeSITeNIbHOCTH, IPEyCMOTPEHHON

y4eOHBIM TUTAHOM, B TOM YHCJIC T10-
MEIIEHUS JIsl CAMOCTOSTEILHOM pa-
0O0TBI, C YKa3aHUEM [1EPEUHSI OCHOB-
HOT0 000pyaOBaHMsl, yueOHO-
HarJISIIHBIX IT0COOHUI

Y UCHOJIb3YEMOT0 MTPOrPaMMHOTO

oOecIeueHus

Anpec (MECTOIOIOKEHNE) TI0-
MEIEHUH I TPOBEICHUS
BCEX BHUJIOB yUEOHOU JeqaTerb-
HOCTH, IIPEyCMOTPEHHON
yueOHBIM TIJIaHOM (B clTyuyae
peanu3anuu 00pa3oBaTEIHLHOM
MIPOrpaMMBbI B ceTeBOil popme
JIOTIOJTHUTEIHHO YKa3bIBACTCS
HAaUMEHOBAaHHE OpTaHHU3aIIH, C
KOTOPOM 3aKJIFOYEH JI0TOBOP)

Xumus uznueckas u
KOJUIOMIHAS

ITomemenue Ne403 3P, mocagodHbIX
mect — 90; mromans — 81,4 kB.M;
yueOHasi ayJUTOpHS AJIsl IPOBEACHHUS
3aHATHH JICKIIMOHHOI'O THUIIA, 3aHATUH
CEMHHApPCKOT0 TUMa, KypCOBOTO TPO-
SKTHUPOBAHUS (BBIIOJTHEHUS KYpCO-
BBIX paboT), TPYNIOBBIX U UHUBU-
NyadbHBIX KOHCYJIBTAIUN, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOM aTTe-
CTaIlUH.

TEXHUUYECKUE CPECTBA O0yUeHUS,
HaOOPBI JEMOHCTPAIIMOHHOTO 000PY-
JIOBaHMS U Y4€OHO-HATJISIHBIX TOCO-
Ouit (HOyTOYK, IPOEKTOp, IKPaH);
nporpammuoe obecrieuenue: Win-
dows, Office;
crieruanu3upoBaHHas meoenb (yueo-
Hasl J10CKa, yueOHast MeOelb).

350044, Kpacnogapckuii Kpau,
r. Kpacnonap, yin. um. Kanu-
HHUHa, 13

Xumus Gpusnueckas u
KOJIJIOUAHAs

ITomemenue Ne404 3P, mocagoaHbIX

mect — 16; mmomans — 61,7 KB.M;
Y4eOHas cieranu3upoBaHHas Jia-
OopaTopusi OPraHNIECKON XUMHUH

(xadenpbl XUMUH) .
nmabopaTopHoe 000py0BaHHE
(Becol — 1 mmiT.;);
CTICIHAIN3UPOBAHHAS ME-
6enb(yuebHas gocka, yueOHast Me-
Oenb).

350044, KpacHogapckuii kpai,
r. Kpacnonap, yin. um. Kanu-
HuUHa, 13

Xumus hpu3ndeckas u

ITomemenune Ne418 3P, mocagodHbIX

350044, KpacHogapckuii kpa,



https://elibrary.ru/

KOJIJIOMJHAas

mect — 16; mmomans — 40,6 KB.M;
VYyeOHast cnenuaaIn3upoBaHHas J1a-
O6opaTopus PU3NKO-XUMUUIECKUX Me-
TOJIOB aHaNM3a (Kadeapsl XUMUH).
nabopaTopHoe 000pyI0BaHUE
(Becpt — 1 mmiT.;

HOHOMEDP — 3 MIT.;);
CIeIHAIM3UPOBAHHAS ME-
Ocnb(yueOHast 1ocka, yueOHas Me-
Oenn).

r. Kpacnonap, yin. um. Kanu-
HHUHa, 13

Xumus Gpusnueckas u
KOJUTOMTHASI

ITomemienune Ne417 3P, momans —
21,1 kB.M; moMenIeHUE JJIs1 XpaHCHUS
U IPO(PUIAKTHYECKOTO 00CITYKUBA-
HUs y4eOHOro 000py/I0BaHUSL. .

350044, KpacHogapckuii kpai,
r. Kpacnonap, yi. um. Kanu-
HHUHa, 13

Xumus Gpusnueckas u
KOJUTOMTHASI

ITomemenue Ne304 3P, mocagodHbIX
mect — 30; mromane — 61,8Mm?; mmo-
MEIIEHHUE JJIS CAMOCTOSITEILHOM pa-
OO0THI OOYJAFOIIIHXCS.
TEXHHUYECKHUE CPEJICTBA 00yUCHHS
(KOMIIBIOTEPHI IEPCOHATIBHBIC);
JOCTYII K ceT « HTepHEeT»;
JOCTYII B 3JICKTPOHHYIO HHPOpPMAITH-
OHHO-00pa30BaTEIIbHYIO CPEy YHU-
BEPCUTETA;
BCTpsIXUBaTenp — | mr.;
TOMOT€HHU3aTOp — 2 IIT.;
MeJIbHUIA — | 1T,
TepMocTatr — 1 miT.;).
[IporpammHuoe obecrieueHue:
Windows, Office, cnenmanu3upoBaH-
HOE JINIIEH3MOHHOE U CBOOOJIHO pac-
MIPOCTpaHsIeMOe IIPorpaMMHOe obec-
Ne4yeHue, NpeayCMOTpEeHHOE B pabo-
YeH MporpaMmme.
CTICIHATM3UPOBAHHAS ME-
Oenb(yueOHas Mebennp).

350044, KpacHogapckuii kpai,
r. Kpacuonap, yn. um. Kanu-
HUHA, 13




