MUHHUCTEPCTBO CEJIbCKOI'O XO3SIUCTBA P®

denepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIIEHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUs

KYBAHCKHI 'OCYJIAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
MUMEHUA U.T.TPYBUJIMHA

®AKYJIbTET ATPOXUMMU U 3AIUTHI PACTEHUI

C tﬁ y.nb*rem

E*B{G:!XP{ Ho3ail8TEl pacTeHu
o) AR “A ’koeuoacxuu

% "0 04.2020 r.

Pa0ouas nporpamMmMa JTUCHUILIMHBI
XuMus pusndeckas U KOJJIOUTHASA

(AnanTupoBaHHasi pado4yasi nporpaMma JUisl JJMIl ¢ OrpaAaHUYEeHHBIMU BO3MOKHOCTAMM 310POBbSI U
HHBAJIN/IOB, 00y4AIOIIUXCH M0 ATANTHPOBAHHBIM OCHOBHBIM NMPO¢ecCHOHATBLHBIM 00pPa30BaTeJIbLHBIM
NMporpaMMam BbICIIEr0 00Pa30BaHUA)

HanpagJieHue NoAroToBKu

35.03.03 ArpoxuMust 1 arponOYBOBEAEHNE

HanpasJieHHOCTDH

«ITouBenHno-arpoxumuueckoe ooecreuenne AITK»

YpoBeHb BbiclIero 00pa3oBaHus
OakanaBpuaT

®opma o0yveHust

Ounas

Kpacnonap
2020



Pabouas mporpaMma TUCHMITIMHBI «XUMUS (pru3nyeckas U KOJUTOMIHAs» pa3zpaboTaHa Ha Oc-
Hope OI'OC BO 35.03.03 «Arpoxumus U arpornoudBoBeneHue» mno mnpoduao «IloueHHO-

arpoxumuyeckoe obecrieuenne AIIK» yrBepkaeHHoro mpukazomM MunucTepcTBa 00pa3oBaHUS U
Hayku P® 26.07.2017 r. Ne 702.

ABTOp:

JOLICHT - gl
- U. T. JImuTtpresa

PaGouas mporpamma o0OCyXk/ieHa 1 PEKOMEH/IOBaHA K YTBEPXKICHHIO pelieHHeM Kadeapbl XHMUU OT
2 mapra 2020 r., mpotokon Ne 7

3aBenyrouuii kadenpoit | 4 A
y% (’// %, / E. A. Kaiiroponosa

PaGouas nmporpamma ogo0peHa Ha 3aceJaHUH METOIUYECKON KoMHuccuu (haKylbTeTa arpOXUMUU | 3a-
UTH pacTeHut mpotokod Ne 8 ot 20 anpesnst 2020 r.

H. A. MockaineBa

[Ipeacenares iy 410@4’( <&
2

METOINYECKON KOMUCCUU

PykoBoauTens 0CHOBHOHM MpodeccnoHab- A. B. Ocunos
HOH
00pa3oBaTeNbHON MPOTPaMMBI



1 He.m, H 321241 OCBOCHHA JUCHUIIJIMHbI

Henabo oCBOCHHS TUCHUILUIMHBI «XUMHS (U3NYecKas W KOJUIOWJHAS B TOJArOTOBKE Oaka-
JaBpa COCTOHUT B (POPMHUPOBAHUHM KOMIUIEKCA 3HAHUMN 10 OCHOBAM (PU3UKO-XMMHYECKHUX MPOIIECCOB B
arpoXMMuu, NMpUOOpPETeHHEe YMEHUI W HABBIKOB B PEIICHUU MPUKIAIHBIX 3a7ad HKCIEPUMEHTalb-
HBIMH U PAaCUYETHBIMU METOJIAMH B aHAJTU3UPYEMBIX 00BEKTaX.

3agaum JMCHUIINHBI:
- OCBOHTH TEOPETUICCKHE MPEACTABICHUS, COCTABJISIOIINX OCHOBY XUMHH (PU3UIECKON 1
KOJIJIOWTHOM;
- c¢(opMHUPOBATH CITOCOOHOCTH UCTIOIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUC-
LUTUTAH B TPO(ECCHOHAIBHON JACATEIHHOCTH;
- chopMHpoOBaTH YMEHUS M HABBIKH MIPOBEICHUS (PU3UKO-XMMHYECKOTO aHAIN3a;
- chopMupoBaTh yMEHHS ¥ HABBIKKA PaOOTHI HA COBPEMEHHOW HAYYHOU arapaType IpH mpo-
BEJICHUH (PU3UKO-XUMUIECKUX IKCIICPUMEHTOB;
- copMHUpOBATH YMEHUS UCITOIH30BATh YUCOHYIO, HAYUYHYIO U CIIPABOYHYIO XUMUYCCKYIO

JTUTEpaTypy s peuieHus npodecCuoHaNbHBIX 33/1a4.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsl N0 JUCIUIIUHE, COOT-
HECEHHBIX € IVIAHUPYeMBbIMH pe3yiabTaramMu ocsoenusi OIIOII BO

B pe3yabTare 0cBOEHUSI TUCHHUILIMHBI GOPMUPYIOTCS CJIeYIOIHE KOMIIETEHIINM:
OIIK-1. CriocoOeH pemiaTh THUIOBBIC 331a4d NPOGECCHOHATBHON JIEITeIFHOCTH Ha OCHOBE

3HAaHWH OCHOBHBIX 3aKOHOB MaTE€MaTHYECKUX M €CTECTBEHHBIX HayK C IIPUMCHCHUCM HH(bOpMaL[HOH'
HO-KOMMYHUKAIITUOHHBIX TEXHOJIOTHH.

3 Mecto aucuumiaunbl B cTpykrype OIIOII BO 6akanaBpuarta

«Xumus ¢u3nyueckas U KOJUIOUJHAs» SBISETCS TUCHUILUIMHON o0s3aTenbHoi yactu OITOIT
BO mnoaroroBku oOywatomuxcss no HampasieHutro OI'OC BO 35.03.03 «Arpoxumus Hu
arpornoyYBoOBeIcHHE» HarpaBieHHOCTh «[louBeHHO-arpoxumudeckoe odecreuenue AITK»

4 Oobem aucuunauHbi(108 yacos, 3 3aueTHbIC €AMHUILIBI)

'BEM, Ua
Obnem, acos 3aounHas

Bunpsl yaeOHOM paboTh Qunas

KonTakTHas padora
B TOM YHCIIE:

— ayIUTOpHAs 10 BUJaM y4eo- 41
HBIX 3aHSATUI

— JIeKIUU 18 —
— NpaKTUYECKHe - -
— J1abopaTopHbIe 24 -
—— BHEAYAUTOpHAs . -
— 3a4eT 1 -
— 9K3aMeH — _

—— 3aIuTa KypcoBBIX padoT - -




O0BeM, yacoB

Bunast yueOHoI paboThI QuHas 3aouHas
(IpoeKTOoB)
CamocrosiTesibHas padoTa 65 B
B TOM YHCIIE:
—— [IPOYHE BHUJIBI CAMOCTOSI- 65 _
TEILHOUN paboThHI
Hroro nmo xucuuninHe 108 -

5 Coaeprxanue TUCHUINIUHBI

[To uroram nzydyaemoro Kypca o0ydarouuecs cJ1atoT

JOK3aMCH. HI/ICHI/IHHI/IHa HN3Yy4acTCd Ha 2 Kypce, B 4

ceMecTpe.

Coaep:xaHue ¥ CTPYKTYPA IMCUMILIUHBI 10 04HO GopMe 00yueHHust

o < Buabl yueOHoi1 padoThl, BKIKYasA
E § o | €aMOCTOSATE/IbLHYIO padoTy CTy1eHTOB
5]
No Tema. z § 5 U TPYA0EMKOCThH (B 4acax)
/1 OCHOBHBIE BOIIPOCHI. S 2 5 Mpak- Jlabopa- | oo
g = | O Jlexnuu THHes ] TOPHBIC e b masn
S £ CKHe 3aHATHS
g = pabota
3aHATHS
IIpeamer pusznyeckoil U KOJJIO-
MIHOM XUMMMH.
Kuneruka XMMH4YeCKHX peak-
i,
1. CKOpOCTb XUMHUYECKUX PEaKLU.
1|2 KOHCTaHl:'a CKOPOCTH  XUMHYE- | oy | 4 2 _ 4 8
CKUX PEaKIH.
3. BinsHue KOHLEHTpauuu U TeM-
nepaTypbl Ha CKOPOCTh XHMHYe-
CKHMX pEeaKUuil.
4. DHeprus aKTUBAIUH.
5. OCHOBHBIE IPUHIIMIIBI KaTAIN3a.
XuMHnuyecKkoe paBHOBeCHE.
1. 3aKOH AEWCTBYIOIIUX Macc.
2. KoHcTaHTa XUMHYECKOT'0 paBHO-
2 | Bect ONK-1 | 4 2 - 4 8
DoTOXMMHUS.
1. 3akoHbI HOTOXUMHUH.
2. ®OTOKOJIOPUMETPHUECKOE OIIpe-
JieJIeHHe KOHLIEHTPAIIUH BEIIECTB.
CBoiicTBa pacTBOPOB.
1. 3akonsl Payms.
3 2. Kpuockonusi. ONK-1 | 4 2 _ 4 8
3. O0ynnuockonusl.
4.0Ocmoc. 3aKOHOMEPHOCTH OCMO-
TUYECKHUX SIBJICHUI.




/a

Tema.
OCHOBHBIE BOIIPOCHI.

dopmupyembie
KOMIIeTEeHIIHU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTYICHTOB
PYA10eMKOCThb (B 4acax)

HT

Jlexuuun

TIpak-
THYE-
CKHe
3aHATHUSA

Jlabopa-
TOpPHEIC
3aHATHUS

Camocro-
sITeJIbHAs
pabora

Cia0ble B CHIIbHBIE 3JIEKTPOJIN-
TBIL.

1. DnekTponuTHYecKas TUCCOITHA-
WS ¥ THIpaTaIusl.

2. [onsarue o pH, pOH pactBopos.
3. CBoiicTBa Oy(epHBIX CHCTEM.

IloBepxHoCTHBIE SIBJICHHSI.

1. AncopOrusi.

2. Anresus.

3. CMmauuBanue.

4, ®dusznyeckas U XuMuyeckas aj-
coporst

OIIK-1

AzcopOumsi MOBEPXHOCTHO-
akTuBHbIX BemecTB (ITAB).

1. AncopOuus 3EKTPOIUTOB.
2. JIBOIHO# AIIeKTpUYECKHIA
CJIOH.

3. MonoobOmenHas ajcopouusi.
4. CtpoeHre MULEILIbI 30151,

OIIK-1

DJIEeKTPOKHUHKTHYECKHE
HUA.

1. 3apsig MOBEPXHOCTH YaCTHIL.

2. Ucnonp3oBaHue HOHOOOMEHHOM
a7IcopOITMH B CEILCKOM XO3SIICTRBE.
Kossonanbie cuCcTEMBI.

1. Knaccuduxarnmsi.

2. MeTo/p! MoTydeHusT KOJLUTOU/-
HEBIX CHCTEM.

ABJIC-

OIIK-1

MoJiekyasipHO-KUHETHYECKH e
CBOICTBA KOJJIOWAHBIX CHCTEM.
1. CeqnmenTarys.

2. Kunernyeckas M arperaTHuBHas
YCTOMUYUBOCT.

3. Koarynsmwst 3051€eii a5meKTporu-
TaMH.

4. MuneisapHble CBOWCTBA pac-
TBOpOB [1AB.

OIIK-1

Buabl KO1TOMIHBIX CHCTEM.

1. Cycnien3un, 3MynbCHH, TIEHBI.

2. Ilpoueccol cTpyKTYpooOpa3oBa-
HUSL.

3. IlonydeHue cTyaHel U reye.

OIIK-1

Hroro

16

24

65




6 Ilepevyennb yueOHO-MeTOAMYECKOT0 00eceYeHusl AJIsl CAMOCTOSITEIbHOMI
patdoThI 00y4AKOIIUXCS MO0 TUCHUIIIIMHE

Metoanyeckue ykazaHus (1J1s1 CAMOCTOATEIbHON padoThI)

1. TperpsixoBa O.U, I'ybanoa H.f. Kommompnas xumusi B BONpOcax M OTBETax. Y4yeOHO-
METOANYECKOE rmocoOue. U3, Kyol'AY, 2013. -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh i
otvetakh.pdf

2. TperpsikoBa O.1. YuebHO-METOOUYECKOE MOCOOME JJIsi MOJATOTOBKU K 3K3aMEHY IO KypCy
¢busmveckoit u  komwtommHoW — xumuu.  KyOI'AY,  Kpacmomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/chemistry/publications/

3. Meroanueckue ykazaHus AJisi KOHTPOJISI CAMOCTOSITEIbHOM pabOThI CTYIEHTOB MO Kypey Gu-
3WYECKON ¥ KOJUIOUJAHON XUMUU (111 CTYACHTOB OMOJOTMYECKHX CIEIHATbHOCTEH CeIbCKO-
XO3iWCTBEHHBIX  By30B) —  Kpacmomap:  Kyol'AY, 2006 - 41 ¢ -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie ukazanija dlja_kontr
olja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf

4. T'ybanoBa.H.A. TperssikoBa O.U., Houenko C.I1. YueOHoe mocobue k 1abopaTopHbIM padboTam
o ¢usnueckoit u kowouanoi xumun. Kpacuonap, KI'AY, 2010 r.,346 c., rpud MuH. c/x03
P®.— https://kubsau.ru/education/chairs/chemistry/publications/

5. DnexkTpoHHBINH yueOHUK Mo pusmdeckor u koumonaHoi xumun. TperbsakoBa O.1., 'ybanoBa
H.A. 114/57 MB. [Onekrponssiii pecype]. — Kpacnomap: KyoI'AY. 2014.- IDA [article 1D]:
1001406014.- Pexxum noctyna: http://ej.kubagro.ru/2014pdf

6. Xummus. M306pannsie pa3aens o0mel Gpu3nueckoid M KOJUIOUIHONH XUMHU [ DIIEKTPOHHBIN pe-
cypc]: yueOnoe mocobue/ O.B. AHmpromkoBa [ Ap.].— DNEKTPOH. TEKCTOBbIC JaHHbBIC.—
HoBocubupck: HoBocuOupckuii TocyaapcTBeHHBIN TexHu4Yeckuid yausepcutet, 2011.— 160
c.— Pexxum noctyna: http://www.iprbookshop.ru/44701.html. — 9BC «IPRbooks»

7/ ®OH/I OLIEHOYHBIX CPEACTB /IJIsl MPOBEACHUS MPOMEKYTOUHOM aTTeCTAIUN

7.1 IlepeyeHb KOMIIETEHIUH ¢ YKa3aHUEM 3TaNOB UX (JOPMUPOBaHMSA B Npolecce 0CBOe-
HHA 00pPa30BATEJILHOM NPOrPaMMBbI

Oransl GOopMUPOBAHUS U IPOBEPKH YPOBHS CHOPMHUPOBAHHOCTH
Howmep cemectpa*™ KOMIIETEHIMH MO JUCIUTUIMHAM,
npakThkam B nponecce ocsoenus OIIOIT BO

OIIK-1 — CriocobeH periaTh TUIOBBIC 3a/1a4d TPOPECCHOHATILHON e TETFHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB MaTeMAaTUYECKUX M €CTECTBEHHBIX HAYK C MPUMEHEHUEM HH(POPMAIOH -
HO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTUN

duzuka

MareMaTHKa ¥ MaTeMaTHISCKas CTaTHCTHKA

Nudopmaruka

Heoprannueckas xumust

Bgenenue B mpoecCHOHATBHYIO IEATENbHOCTh

Bboranunka

XUMUS aHAITUTHYECKAS

NN N R R P P -

ArpomeTeoposorus



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/
http://ej.kubagro.ru/2014pdf
http://www.iprbookshop.ru/44701.html

Howmep cemecTpa*™

Otansl OPMHUPOBAHUS U MTPOBEPKH YPOBHS C(HOPMUPOBAHHOCTH
KOMITETSHIIMH 10 IUCIUTUINHAM,
npakTukaM B npouecce ocsoenust OIIOIT BO

VY4eOHast mpakTHKa
— O3HAaKOMHTENIbHAs

XHMHMs OpraHudeckas

Muxkpobuonorus

MeXaHI/ISaHI/Iﬂ PaCTCHUCBOACTBA

Xumus (bHSI/I‘IeCKaSI U KOJJIOMAHAasA XUMUs

CenbpCKOXO03IUCTBEHHAA DKOJIOTUI

T'eonesus

['ocynapcTBeHHass UTOroBasi aTTECTALMS

| oo| | | o] w|w

BrinonHenue u 3amuTa BhITYCKHOM KBATH(PUKAITMOHHOM paboThI

* HOMep ceMecTpa COOTBETCTBYET 3Tay (OPMHUPOBAHUS KOMIIETEHIIUN

7.2 OnucaHue MoKa3aresiei u KPUTEPUEB ONCHUBAHUS KOMIIETEHIIMH Ha PA3IHYHBIX
Tanmax mx (bopanOBamm, OIIMCaHMue IIKAJIbl OICHUBAHUA

IInanupyemsblie
pe3yIbTaThl
OCBOEHUS KOM-
NIETEHLIUN

YpoBeHb 0CBOEHHUS

HEYAOBJIETBOPH-
TEIILHO
(MUHHMAITBHBI)

yJIOBJIETBOPHU-
TEIILHO
(oporoBbrit)

XOPOILIO
(cpennuit)

OTJIIMNYHO
(BBICOKMIT)

OreHounoe
CPEICTBO

OIIK-1 — CniocoOeH periath THUIIOBbIC 3a/1a4u MTPO(HECCUOHANBHOMN JIEATEIbHOCTA Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTECTBEHHBIX HAYK C TPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHI

N-Tonk-1 ®parmentap- | Umeer Hemon- | B menom yc- | Chopmuposan- | TectupoBanue
3HAaTHL OCHOB- HBIC MIPEJICTaB- | HBIC 3HAaHUS | MELIHEIE, HO | HBIE 3HaHuA | Pedepar
HEIE 3aKOHBI JIEHHS O CO- 3aKOHOB Opra- | cojepiaIiue 3aKOHOB  Opra- | Jokman
€CTECTBEHHO- JepKaHUM OC- HAYECKOIl XW- | OTHENbHBIE HE- | HUYECKOHM  XH-
HAYYHBIX JTUC- HOBHBIX 3aKO0- MMM, He00XO0- | TOUHOCTH, MHH, HeOOXo-
LMTIIAH TS HOB OpraHuye- | JUMBIX Uit | chOpMHUPOBaH- | TUMBIE IS pe-
pelieHus CKOM XHUMUM, pEIICHNs CTaH- | HBIE 3HAHMUA | IEHWS  CTaH-
CTaHIaPTHBIX 3HAHHE KOTO- JIAPTHBIX 33j7]a4 | 3aKOHOB Opra- | JapTHBIX 3a]a4
3aja4 B 00J1a- PBIX HEOOXO- B 00J1acTH ar- HMYECKOH XU- | B obiacT ar-
CTH arpodKoJIo- | JUMO IS pe- POIKOJIOTHH, MHUHU, HE00XO0- | POIKOJIOTHH,
THH, arpoOXH- [IEHNS CTaH- arpoXviMHUU | | TUMBIC JUIA Pe- | arpOXMMHU |
MUH U arpo- JApTHBIX 33/1a4 | arpornovYBoOBe- IICHUS  CTaH- | arporovBOBe-
IIOYBOBEIECHMS. | B 00JIACTH ar- IIEHUSL. JAPTHBIX 33734 | JCHUS.

PO3KOJIOTHH, B 00J1acTH ar-

arpoOXvMHUH U PO3KOJIOTHH,

arporno4yBoBe- arpoXvMUU |

JICHHUSL. arporoyBoBe-

JICHUSL.

NA—Zonk-1 ®parmeHTap- Hecucremarn- | B uenom yc- | Chopmuposan- | KonrponbHbIe
YMeTh: npu- HOE YMEHHE | YeCKOe YMEHHUE | TENIHOE, HO | HOE YMEHHE | naGoTEI
HUMATh pellie- | IPUHUMATh MPUHUMATH cojiepxaiiee NPUHUMATh Hayunas  wic-
HUS CTaHAAPT- | PEIIeHUs pelIeHus OTIENbHBIE HE- | PEIIeHUs KYCCHS.
HBIX 337124 B CTaHIAPTHBIX CTaHJAPTHBIX TOYHOCTH B | CTaHAAPTHBIX SK3AMCHL
obnactu arpo- 3a7a4 B 00J1a- 3a1a4 B 00J1a- YMEHHH  TIpHU- | 33134 B 00Jia-

9KOJIOTHH, ar-
POXUMUU U ar-
pOIOYBOBEIE-
HUS 771 OCHOB-

CTH arpodKoJIo-

U4,  arpoxu-
MHH U arpo-
[IOYBOBEICHUS

CTH arpo3KoJio-

MM,  arpoxu-
MHUA U  arpo-
IIOYBOBEICHMS

HUMaThb pele-
HUS CTaHOAPT-
HBIX  3a7a4 B
obmactu arpo-

CTH arpodKoJIo-

TUM,  arpoxu-
MHUHM M  arpo-
IIOYBOBEICHHUS




[Mnanupyemsbie YpoBeHb OCBOEHHUS
Pe3yNBTaThl | geyOBNETBOPH- | YAOBIETBOPH- 0 Onenounoe
OCBOCHH KOM- TEIBHO TEIBHO pottio OTIITIHO CpeacTBo
HCTCHIIHA (MUHMMaIBHBIH) | (MOPOTOBBIN) (cpemsni) (BercOKH)
HBIX 3aKOHOB I OCHOBHBIX | JUIi OCHOBHBIX | DKOIIOTHH, ar- | A8 OCHOBHBIX
€CTECTBEHHO- | 3aKOHOB XHMMH- | 32aKOHOB XMMH- | POXUMHH U ar- | 3aKOHOB XUMH-
HAYYHBIX IUC- | YECKHMX JHCIHM- | YECKHX JUCIH- | PONOYBOBEAE- | YECKMX  JHC-
LUILIAH. IUIHH. IUIHH. HHS JUIS OCHOB- | IIMILIHMH.
HBEIX  3aKOHOB
XUMHYECKHX
JUCUMILINH.
N1-3omx-1 ®parmentap- | Hecucrematu- | B uenom | CopmupoBan- | DK3aMeH
Braznets HaBbI- | HOe BaJeHHe | YECKOE BIaje- | yCHEHIHOE, HO | HOE BiajieHUe
KaMM OIpeie- | HaBbIKAMM HHE HaBBIKAMHU | COJEpIKaIlee HaBbIKAMU
JIEHUS] OCHOB- | ONpesIeIeH s oIpeeNeHust OT/ENbHBIE He- | ONpeeeHHs
HBIX 3aKOHOB OCHOBHBIX 3a- | OCHOBHBIX 3a- | TOYHOCTH  BO | OCHOBHBIX  3a-

€CTCCTBEHHO- KOHOB OpTaHU- | KOHOB OpTaHU- | BIAJACHUHU KOHOB OpraHH-
Hay4HBIX JIUC- YeCKOM XMMHUH | YECKOM XMMHH | HaBBIKAMH YeCKON XUMHUH
LMIUIAH 715 JUIST  peIIeHUs | IS PEIIeHUs | ONpenelIeHus UL pelIeHus
pelIeHus CTaHJIaPTHBIX CTaHJIaPTHBIX OCHOBHBIX  3a- | CTaHJAapPTHBIX
CTaHIapPTHBIX 3ama4 B 006ma- 3ama4 B 00ma- KOHOB OpraHu- | 3ajad4 B o0ina-
3a1a4 B 00J1a- CTH arpO3KOJIO- | CTH arpodKOJIO- | YECKOW XUMHH | CTH arpodKoJIo-
CTH arpodKOJIO- | TMM,  arpoXW- | TMUM,  arpoxu- | JJis  PEIUICHUS | THH,  arpoXu-
TUH, arpOXH- MHW W arpo- | MUM H arpo- | CTaHJapTHBIX MHHU W arpo-
MUU H arpo- IMOYBOBEICHUS. | ITOYBOBEACHMS. | 3aga4 B 00a- IIOYBOBEJICHU.
ITOYBOBE/ICHUS. CTH arpo3KoJIo-

THH,  arpoxu-

MUU U arpo-

ITIOYBOBEJICHUS.

7.3 TunoBbie KOHTPOJIbLHbIE 32/IaHUS WJIH HHbIE€ MATEPHAJIBI, HE0OXOIMMbIe /ISl OIIeHKHU
3HAHUIi, yMeHMii, HABBIKOB U ONBITA JeSITEJIbHOCTH, XapaKTePU3YWINHX 3TaNbl (JOPMUPOBAHUS
KOMIIeTEeHIHIi B MpoIecce 0CBOEHNUs 00pa30BaTe/IbHOI MPOrpaMMbl

Keiic-3aganus.

1 T2. I/ICHOJ'IIBYH IIOHATHC CpCI[HGfI TCIINIIOEMKOCTH _BBIYHUCJINTb KOJIMYCCTBO TCII-

T0ThI, HeoOXoaumoi st HarpeBa 2000 Kr BOJbI At MOMKH oOopynoBaHus oT 20 C° 0 80 C°. Bu-
YHUCIUTh KOJIMYECTBO napa ¢ 3HTansnueit 2500 k/x/Kr, He0OXOAMMOro Ui TOTO Harpesa.

2. T2. Onpenenuth KOJUYECTBO TEIUIOTHI, YXOSIIEEe C TOIMOYHBIMH ra3aMH KOTEIBHOH, €CITU
COCTaB ra3oB B 00OBbEMHBIX MpoleHTax cienyromuit: 70 % aszora, 20 % yraekucnoro rasza, 10 % Bo-
nsHoro napa. Temneparypa Tono4yHbsix razoB 380K.

3. T2. U3 ypaBuenus ['u66ca-I'ensMromnsia BBIYMCIIUTh U3MEHEHUE SHTPOIUHU
B MPOIIECCe MCMAPEHUS BOABI U OOBSICHUTDH, YTO MPOUCXOIUT C MOJICKYJIaMH, YUYUTHIBas 00beMbl |
MOJIS XKUJKOU U Ta3000pa3HOI BOJIBI.

4. TS. Ilpornecc poTocHHTE3a MOKHO TIpeIcTaBUThL cxeMoit: 6C0, + 6H,0 =CgH1,06+ 60,.
PaccunTaiiTe n300apHbIii MOTEHITMAT 3TON PEAKIIMU U CAETANTe BBIBO 00 YCIOBHIX €€ MMPOTEKAHU,
ecau: AG°CsH1206 = —217,56 xxan/mons; AC°Ho0 = —56,69 kKkan/MoJb;

AG°coy = —94,26 KKaj/MOJIb.

5 T2. O0BACHUTH U MOKA3aTh CXEMATHUYHO MPUHIIUIT KAIOPUMETPUUECKOTO OIPEIeTICHHS TeTl-
JOBBIX 3(HPEKTOB TPOIIECCOB.

6. T2. I'maBHBIM UCTOYHHKOM SHEPTUU IS OOJIBIINHCTBA )KUBOTHBIX OPTAHU3MOB SIBIISIOTCS
KUPBI M YTIIEBOJIbI. B opraHmsMe 3TH BEIIeCTBa «CroparoTy - OKHCISIOTCS KUCIOPOJIOM, IMMOCTYIAk0-



MM U3 BO3JyXa B JIETKHE, U TIEPEHOCATCS TeMOTIIOOMHOM KpOBH. TemioTBopHas crocoOHOCTh (Ka-
JIOPUMHOCTD) MUIIH OLIEHUBAETCS TEIUIOBBIM 3(dekTom e¢ cropanus (KI>k/KMOIb WM KKaJI/KMOJIb).
CpaBHUTE KQJIOPUIHOCTH YIJIEBOJOB U KUPOB.

CgH1206 + 60, = 6CO, + 6H,0; AHO(Celeos) = —2820 kJI>x/M0b;

2Cs57H1006 + 1630, = 114CO, + 110H0.

AH°tpucreapara rautepuna = —75520 kJ[x/MoJ1b.

T3. JInsa onpeneneHns CKOPOCTH MHBEPCUM TPOCTHUKOBOT'O caxapa B MIPUCYTCTBUM COJITHOM KHCIOTBI
OBUIN TIOTYYEHBI CIEAYIONINE JTaHHbIE:

Bpewms, t, c Habnrogaemslit yros BpamieHus, a, rpaji

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

OHpeI[eJ'II/ITB MOpALOK PCAKIIMU U KOHCTAHTY CKOPOCTH.

8. T3. OnpenenuTh SHEPTHUIO AKTUBAIMH PEAKINU TPaPUUECKIM METOIOM
2Ag + (N H4)28208—> Ag2804 + (N H4)2804,
€CJIM U3BECTHBI KOHCTAHTBI CKOPOCTHU M TEMIIEpaTypa peaKuu:
t°C 20 40
K*10* 0.54 066  1.77

9. T3. O0BsACHUTH MOHATUE U IPUBECTH YPaBHEHHE KOHCTAHTHI XUMHUECKOTO PABHOBECHS, UC-

XOJIsl U3 YCIIOBUSI PABEHCTBA MPSIMON M 00paTHOM CKOPOCTEH XUMHYECKOW PeaKkInu
PaccuuTarh, Kak H”3MEHHUTCSI CKOPOCTh NMPSIMBIX U OOPAaTHBIX PEAKIUNA B PABHOBECHBIX CUCTEMAX:
1) Hp + J2 <> 2HJ; 2) 2NO + 03 <> 2NO, nipu yBeIMU€HUY 1aBiIeHus B 2 pasa.

10. T4. OOBsACHUTH CYIIHOCTH (POTOKOJIOPUMETPHUUECKOTO METOAA ONIPEIEIeHUs] KOHLIEHTPAL[H
BEIIIECTB B pacTBOpax. B kauecTBe 0CHOBHI B3sTh 3aK0H byrepa-Jlambepra-bepa.

11. T6. KnerouHslii COK, OTy4E€HHBINH U3 KOPHEH caXxapHOIl CBEKJIbI, MMEET KOHLIEHTPALHIO caxa-
pa 17% (BecoBbIX). Beruncnuts ero temmnepaTtypy 3aMep3aHus U OCMOTHYECKoe AaBiieHue ais 27°C.
IInotHOCTH pacTBOpa paBHa 1,1 kr/m®

12. T6. Ilpu pactBopenuu 2,76 r TpexatomHoro crupta B 200 T BOABI TEMIIEpaTypa 3aMep3aHusI
noHusmwiack Ha 0,279 rpanyca. Onpenenurs MOJIEKYISIPHYIO MacCy 3TOrO CIIMPTA U 3allUcaTh €To
XUMHUYECKYIO (hopmyiy.

13. T6. IlosicHuTh siBIEHUA 0cMoca U 00paTHOTO ocMoca. OnpeaenuTh OCMOTHUECKOE JaBlIeHUE
BOJTHOTO pacTBoOpa TIoK03bl ipu 25°C, ecnu B 3 11 pacTBOpa coaepKutcs SOr riIroKo3bI.

14. T6. PacTBOp TpexaToMHOTro cnupra, coaepxamuit 1,38 r cnupra B 100 r BozbI, 3amMep3aet
nipu Temmieparype —0,279 °C. Onpenenutb, 9T0 3a CHUPT PACTBOPEH B BOJIC.

15. T6. IIaTunponeHTHbIH BOJHBIA PacTBOP MEJHOTO KYIOPOCa UCTIONb3YIOT B KauecTBE (PyHIH-
uuaa. Paccunrars Temneparypy 3amep3aHus 3TOr0 pacTBopa.

16. T6. Ha ocHOBaHMH TEOpPHH PACTBOPOB OOBSCHUTH MEXAHU3M JJICKTPOIUTHIECCKON AUCCOIIHA-
LMY CHJIBHBIX U CJIa0BIX 3JIEKTPOJIUTOB.

17. T6. O6bsicuuts nousTie pH u pOH BOAHBIX pacTBOPOB.

18. T6. pH pactBopa paBen 7,21. HaliTi KOHIICHTpAITUU BOIOPOJIHBIX, THIPOKCHIBLHBIX HOHOB U
pOH.

19. T6. PaccunTarh KOHIIEHTPAIIMIO HOHOB BOJIOPOJIa B pacTBOpax, eciau ux pH paBHs: a) 9,3; 0)
2,7. YKa3aTh peakuuio Cpebl.

20. T6. [Touemy mpu 100aBICHNU KUCIOT W Ienoveld pH OydepHoii cucTeMbl n3MeHsIeTCs He-
3HaunTenbHO? Hammcars Mmexanusm OydepHoro neiictBus 0ydepHbIX cMecei.



21. T6. OOBSICHUTH OHATUS AKTUBHAS(CBOOOIHASI) KUCTIOTHOCTh M CBSI3aHHASI KUCIOTHOCTh. Kak
MOXHO UX OMPEJIETUThH B PACTBOPE.

22. T7. O0bsicauth MeTo] pH-MeTpun (Ha OCHOBE TaJbBaHMYECKOTO AJIEMEHTA, COCTABICHHOTO
U3 XJIOPCEPEOPSIHOTO M CTEKJITHHOTO AJIEKTPOIOB).

23. T7. OObACHUTH sIBIEHHE HOHOOOMEHHOH ancopOiuu. [IpuBecT mpUMepbl HCIIOJIB30BaHMS 3TOTO

SBJICHUS B IPOM3BOJICTBEHHBIX IIPOLIECCAX.

24. T7. Paccuurarp, ckojibko rpamMMm kaTuonuta KY —1 B H+ - ¢opme cienyer B3sTh 1S BbIje-
nenust karroHos Ca*? u3 1 mutpa 0,1 u3 pacrBopa CaCl,, ecniu oomennas emkocts 10 0,1 H pacTBOpy
CaCl; paBna 4,5 mr-skB/r. COCTaBUTh CXeMy HOHHOTO OOMEHa.

25. T7. Yepe3 kononky katuonuta B H+ - popme mpomyctmim pactBop cynbdarta menu. [lomy-
yeHHbIN pacTBOp (Vd =100 cMm3) orrurpoBanu O,1M pacTBOpOM €IKOTO HATPHUS, U3PACXOI0BAB MIPH
3ToM Ha TuTpoBanue 6,5 cm3 NaOH. Paccuurtarh copepkaHue MeIud B UCXOJHOM PacTBOpeE, COCTa-
BUTbH CTEXHOMETPUYECKOE YpaBHEHUE IIpoIecca COPOLIUU.

26. T7. Kak onpeienute 0OMEHHYIO KHCJIOTHOCTh TTOYBBI.

27. T7. OOBACHUTH MOHATUE TOBEPXHOCTHO-AaKTUBHBIX BEILIECTB, IPUBECTH IPHUMEPHI.

28. T7. Onucarph 3aKOHOMEPHOCTH HOHHOTO OOMeHa. YKa3aTh, B KAKOH MOCIIEI0BAaTEILHOCTH OY-
JeT MPOUCXOIUTh MOHHBIH OOMeH Ha kaTHoHute B H+- dopme crnenyromux snexrponuton:CaCl2;
KNO3; Na3P0O4; FeCls.

29. T7. CocTaBUTh CTEXHMOMETPUYECKUE YPaBHEHHS] MOHOOOMEHHOIO Mpolecca 00eCCOTUBAHUS
BO/bl. OOBSACHUTH CYIIHOCTB 3TOT0O IIpoLecca.

30. T7. Paccuntarh KOIMUYECTBO MOJIOYHON KHUCIOTHI, ajicopoupoBanHoe 100r akTUBHPOBAHHOTO
yIJIsi, €CIIM paBHOBECHAs] KOHIICHTPAIUsI MOJIOYHON KHCIIOTHI B pacTBOpPE paBHA 7,5 MOJIb/I, a KOH-
CTaHTHI ypaBHeHUs PpeitHInxa, OnpeieIeHHbIE ONbITHRIEC TyTeM, paBHbl K= 3,8 u 1/m=0,17.

31 T7. IIpu ancopOuuy MOJIOYHOM KHUCIOTHI HA TIOYBE OBUIH MOJIYYEHBI CIEIYIOIIUE PEe3yNbTa-

THI:

PaBHOBecHas koHueHTpaus, Mo/ 0,02; 0,04; 0,08
AncopOmusi, MOJIb/KT 0,05; 0,10; 0,14.
Omnpenenuts 3HaY€HUE KOHCTAHT B ypaBHeHUH OpelHnxa.

31. T8. K kakomy 3JeKTpoly mpH MeKTpodopese OyayT mepeMenaTbcss YaCTUIBI 30J1s1 HOAUIA
cepebpa, momyueHHOro B pucyTcTBUU U30bITka AgNO3? COCTaBUTH CXEMY CTPOCHHS MULIEIIIBI.

32.T8. K kakomy aJIeKTpoay TpH JIeKTpodopese OyayT mepeMenaThes YaCTHIIBI 30J1s CYIIb(uia

MBIIIBSKA, CTAOMIM3UPOBAHHOTO CEPOBOJOPOIHON KUCIOTOW? 3amucaTh CXeMy CTPOCHHUS MH-

LEJJTBI 3TOTO 30JI51.

32. T8. [Toporu koarymnsiuu Ajig UCCAEIYyEMOro 30Ji PaBHBIL:
v(NaNO3) = 300 mmois/mm3,y(NaS04)= 295 mmons/am3,y(MgCl,)=25 MMons/mM3,
v(AICI3) = 0,05 mmons /am3. Onpenenuts 3apsi MULIEIUT 30151.

33. T8. 'mapozons xnopuaa cepedpa momydeH B u30biTke AgNO3.Kakoit u3 anexkrponutos - KCl,
K2S04,CaCly-0yner umeTs HaMMEHbIIUH Opor Koarynsiun? OTBeT 000CHYNTE.

34. T8. OOBACHUTP U TIOKA3aTh CXEMATHYHO TPOIIECC TUTICOBAHSI TIOYB.

35. T8. OOBACHUTH U MIOKa3aTh CXEMaTHUYHO MEXaHU3M 00pa30BaHMsI SMYIIbCUN PACTBOPOB IS
ONPBICKMBAHUS PACTCHMUIL. .

36. T8. O0bsacHUTH 00pa30BaHKE UIMCTHIX OCAIKOB B BOJOEMaX, IPUBECTH MPUMEPHI.

Tembl pedepaToB (I0KI2I0B) N0 KYpCY:

1. Tepmonnnamuka BeeneHHOM.

. lIxana pagyru. Ontuueckue BICHUS B aTMOChEpE.

. buonorudeckue karanuzatopsl. [IpuMeHeHre B OMOTEXHOIOTHH.
. brokaTtanuzatopsl AJisi XUMUU U JUIS 5KHUBOTO.

. BydepHocTs OUB U e¢ 3HaUEHUE.

. KonnonnHo-xuMu4ueckre CBOMCTBA MPOTOIIa3MBbl.
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7. IlouBenHbIe KoUTOUIBL. MIX OCOOEHHOCTH M CBOMCTBA.

8. PacTBOpBI OenKOB - )KUBBIE KoJuTouaHbIe cucteMbl. UOT u e¢ onpexnenenue.

9.BricokoMonekymnsipabie coeuHeHus. OcoOeHHOCTU CTPOEHUS U CBOMCTRA.

10. BeicokoMouiekymsipHble coequHeHus. [[puMeHenne B CeIbCKOM XO035IMCTBE.

11.A3po30iu B OBITY U TEXHHKE.

12. TsKenple METAIIIbl, AaHTarOHU3M C MAaKpO- U MUKPOJIEMEHTAMM.

13. BiusHue TemnepaTypsl Ha CKOPOCTh OMOJIOTUYECKUX MPOLIECCOB.

14. TepmoiHaMuUKa XUBOT'O: B3IJISJl HAILIETO COBPEMEHHHUKA.

15. Bropoe Hauana TepMOJUHAMUKY U OMOJIOTMYECKHUE CUCTEMBI.

16. bry>)xnaHue mo TepMOJAMHAMUKE UM OTKY/Ia KHUBOM OpraHU3M YepIacT YHEPTHi0?

17. NonHoe paBHOBeCHE B OMOJIOTHYECKUX CUCTEMAX.

18. MunepansHOe nuTanue pacternii. CHHepru3M, aHTarOHU3M U aIIMTUBHOCTH HOHOB.

19. Uonsl Ca® + u MOJIYITPOHUIIAEMbIC MEMOPAHBHI.

20. ®oTOXMMHUYECKHE CMOTH, HX BIHSHHE Ha TIPOIECChl BaTMocdepe.

21. TlpupoaHsbie reo- U GUOPacTBOPBI U MOPO30YCTOMUUBOCTD )KUBOTO.

22. Ponb KOHIIEHTpAIMK BOJOPOIHBIX HOHOB B OMOJIOIMYECKUX MTPOLIeccax.

23. by(depHbie cucTemMbl B TOYBaX M UX 3HAUYCHUE.

24. OKUCIIUTETHHO-BOCCTAHOBUTEIIBHBIC PEAKIIMY U TIOTSHITUAIBI B TOYBAX.

25. ®u3noNornyeckoe NeHCTBUE HOHOB, HOHHBIM aHTAarOHU3M.

26. 1uddy3noHHbIN 1 MEMOpaHHBIN TTOTEHIIUABI, UX OMOJIOrHYeCcKOe 3HAUCHHE.

27. VIoHOCENEeKTUBHBIE 3JICKTPObI U MX MIPUMEHECHHUE JIJIsI UCCIICIOBAHMS OMOJIOTUICCKUX
00BEKTOB.

28. BMC, 0cOOCHHOCTH MX CTPOCHHSI i CBOMCTBA.

29. N3oanekTpuueckoe POKyCHPOBaHUE OCITKOB.

30. [IloxoBble 6enmKH, X COCTaB U (PYHKIIUU B OMOIOTHUECKUX CHCTEMaX.

Tembl 1oKI210B:

1. ATmocdepa 3emiin Kak KOJIJIOWHO-AUCIIEpCHAast CUCTEMA.

2. Ilpupoansle renu, ux oOpa3oBaHue, CTPOCHUE U CBOMCTBA.

3. OnTuyeckue CBOMCTBA MPUPOIHBIX KOJIJIOUTHBIX CUCTEM.

4. OpraHuyecKkue 1 MUHEpaJIbHbIE IOYBEHHBIE KOJIJIOU I, UX 3HAUEHUE B IOYBE.

5. Ilpoueccel HaOyxanust 1 BMC u ux 3nauenmue.

6. CBOOO/IHAA U CBsA3aHHAS BOJA B KOJUIOMAAX. Y CTOMYMBOCTh OMOIOTMUECKUX CUCTEM.

7. Ancopbuus u OMOIOTHYECKUE MPOLIECCHI.

8. Xpomarorpadusi, BUAbI U 00J1aCTh IPUMEHEHHUSI.

9. KoHtyKTOMETpHUECKOE TUTPOBAHKE, 00JIACTh TPUMEHEHMS.

10. DnexkTpoxumuueckue siBieHus. Kopposus mMeTanioB u MeTo il 00pbOBI C HEH.

11.ITonaporpadudeckuii aHaIU3, CYIIHOCTh U 001aCTh MPUMEHEHUS.

12. buonorndeckoe 3Ha4eHNE OYPEpPHBIX CHCTEM.

13. Cunepesuc o6patumblii 1 HeoOpaTHMbIi. ETo nposiBieHne B TEXHOJIOTMYECKHX CUCTEMAaX.

14. [Ipumenenue aacopOLUU Ji1 OUUCTKU CMECEH.

15. UnaukaTopsl ¥ UX NPUMEHEHHUE.

16. AxTuBHas 1 00IIast KUCIIOTHOCTh PACTBOPOB, MX 3HAUCHUE.

17. ®epMeHTHI Kak KaTaau3aTopsbl.

18. TlpuMeHEeHHE METOIOB H3MEPEHHS MIEKTPHUECKON TPOBOJMMOCTH B TEXHOJIOTHUECKIX
IpoLeccax U B arpOHOMUM.

19. MeTobl KpHOCKOTIMH 1 30YJUTMOCKOITUH JUTSI U3YUEHHS CBOMCTB PacTBOPOB.

20. ITpupoHbIe pacTBOPBI, UX XapaKTEPUCTHKH U CIIOCOOBI U3YUEHUSI.



3ammra nadopaTopHbIX padoT. OTa Popma o0yyeHHS MPHUMEHSETCS Ha J1a0OpPaTOPHBIX 3a-
HATHSX [0 TeMaM JIabOpaTOPHBIX paboT. BKirodaeT ompoc Mo 0TYeTy O MpoJieslaHHON J1abopaTOpHOi
pabore.

Bonpocs! Mo caMonoAroToBKe AJis 3alUThI 1a00paTOPHBIX PadoT:

1. [IpeameT XUMHUYECKOW KUHETUKH.

2. [IpuBenuTe ornpenencHUe MOHATHS CKOPOCTH XUMHUYECKOMN peakluu.

3. [IpuBeaute HopMyIUPOBKY U MATEMATHUECKOE BRIPAKCHHUE 3aKOHA JCHCTBHS Macc.

4. JlaiiTe onpeesieHne U YKaKuTe PU3NYECKUIl CMBICI yIeTIbHOU CKOPOCTH PEaKIIUU.

5.Y1o Takoe MOJIEKYJISIPHOCTh peakiuu?

6. [ IpuBenuTe mpuMephI peaKiuii:

a) MOHOMOJIEKYJISIPHBIX,

0) OMMOJICKYJIIPHBIX,

B) TPUMOJIEKYJISIPHBIX.

7. JlaitTe onpenesieHre NOPSAKA PEAKIUH.

8. 3anuIuTe KHHETUYECKUE YPAaBHEHUS PeaKI[uil:

a) IepBOro MOPSIKA,

0) BTOpOro nopsiaka (Ha4yaJbHbIE KOHIIEHTPAIlMU PEareHTOB PaBHBI),

B) BTOPOTO MOpsi/iKa (HauajJbHble KOHLIEHTPALUU PEareHTOB HE PaBHBI),

9. Jlaifte ompeseneHre NOaynepruoa peakiuiu.

10. 3anummTe pacueTHbIC POPMYIIBI ITOIYIIEPHOA PEAKIIHUN:

a) MepBOro Mopsiika,

0) BTOpPOTO MOpsIKA.

11. OxapakTepu3yiTe METObI OTpPEAeTICHUs OPSAIKA PEaAKIIHIA:

a) MOJICTAHOBKH B KUHETUYECKOE YPABHEHHUE PEAKIUH,

0) n30bITKa,

B) MOJIyIIEPHO/Ia,

) rpadUYECKUM.

12. TlpuBenute GOpMYITHMPOBKH 3aKOHOB U 3AMUIIIATE YPABHEHUS, ONMCHIBAIOIINE BIUSHUE
TEeMIIepaTypbl HA CKOPOCTh PEAKIINU:

a) npaBwio Baut-T'odda,

0) ypaBHeHHEe AppeHnyca.

13. Uro Takoe TeMneparypHblil ko3ppuiment?

14. UTO MOHMMAIOT IO/ SHEPTHEH aKTUBAIIUU?

15. OnummTe CocoObl ONPeIeNICHUs SHEPTHUU aKTHBAIINH:

a) MaTeMaTUYeCKHii,

0) rpaduueckuil.

16. UTo Takoe aKTHBUPOBAHHBINA KOMILIEKC?

17. IlpuBeaute ypaBHeHue bonbiimMaHa, ONUCHIBAOIIEE KOJTUYECTBO AKTUBHBIX MOJIEKYIL.

18. UTo Ha3bIBaETCS KaTAIU30M?

19. OxapaxkTepu3yiTe BUABI KaTajlu3a U MPUBEIUTE IPUMEPHI

a) MOJIOKUTETTBbHBIN,

0) OTpHUIIATENbHBIH,

B) aBTOKATaJNU3,

') TOMOTEHHBIH,

1) TETePOTEeHHBIH,

e) pepMeHTaTHBHBIN.

20. Kakne BemecTBa Ha3BIBAIOT

a) UHruoUTOpaMu, 6) mMpoMoTopamu?

21. Kak u3MeHsIeTCsI CKOPOCTh PEAKIINU C YBEIIMUYCHUEM KOHIICHTPAIMH KaTaIn3aTopa B ro-
MOT€HHOM KaTaJinze?



22. Bnusier 1 KOHIIEHTpaIUs KaTajau3aTopa Ha CKOPOCTh PEAKLUH IIPU F€TEPOr€HHOM Kara-
nmze ?

23. KakoB MexaHM3M rOMOT€HHOT0 KaTanu3a’?

24. OnuuuTe CTauu reTeporeHHOro Karaiusa.

25. KakoBbl 0COOEHHOCTH I'eTepOreHHOro Kataimsa’?

26. Onummre CTpoeHHE OMOTOTUIECKUX KaTaan3aTOpOB-(PEepMEHTOB.

27. Kaxue akropbl BHEIIHEN cpe/ibl BIUSAIOT Ha aKTUBHOCTb (hepMeHTOB?

28. IlpuBenuTe ypaBHEHHE, ONMCHIBAIOIIEE KHHETUKY (PePMEHTATUBHOTO KaTain3a (ypaBHe-
Hue Muxasnuca-MeHTeH).

29. Kak rpaduuecku nzo0paxaercsi 3aBUCIMOCTb Ha4aJIbHON CKOPOCTH (PepMEHTATHBHOTO
KaTajn3a oT KOHLIEHTpaluu cyocTpaTa?

30. Kakue peakiuu Ha3biBatoTCst oOpatuMbeiMu? [IpuBennte npuMepsl.

31. [IpuBenuTe MaTeEMaTHUYECKOE BBIPAXKEHNE KOHCTAHThI XUMHUYECKOI'O PABHOBECHS.

32. Chopmynupyiite npunuun Jle-lllarense.

33. IIpuBenuTe MaTeMaTHUYECKOE BBIPAXKEHUE CBSI3U MEX/1Y KOHCTAHTOM paBHOBECHsI B CTaH-
JTapTHBIX YCIOBUSAX U CTAHJAPTHBIM H300apHO-U30TEPMHUUECKUM ITOTCHIIUAIOM.

Tema: @otoxumus. DoToMeTpruecKre METOIbI UCCIETOBAHUS.

1. Kakue peaknuu Ha3piBaroTcst poroxummaeckumu? [IpuBenure npuMepsl.

2. ITokaxxute nepBUUHbIE (COOCTBEHHO (POTOXUMHUUYECKKE) U BTOPUYHBIC (TEPMHYECKHUE) CTa-
JIVH B CIICAYIOMNX (OTOXUMHUYECKUX PEAKIIHIX

a) oOpa3oBaHUs 030HA,

0) 0Opa3oBaHuUs raJIOreHBOAOPO/IA.

3. Usnoxure coaepkaHue v MPUBEIUTE, TJI€ ITO BO3MOKHO, MATEMAaTUUYECKHE BHIPAXKEHUS
OCHOBHBIX 3aKOHOB (DOTOXUMHH

a) ['potryca-/Ipenmnepa,

0) Tumupszena-Jlazapesa,

B) DifHIITEHHA.

4. YTo Takoe KBaHTOBBIN BBIXOJ PEAKIINH?

5. Kak knaccupuuupyroT GOTOXUMHUECKUE PEaKIMK M0 3HaYeHUIM KBaHTOBOT'O BbIX0/1a?
[IpuBenuTe npUMEpBL.

6. Uemy paBHa SHeprus KBaHTa cBeTa?

7. IlpuBenure cxemy

a) CBETOBOI,

0) TeMHOBOI

cTaauil npouecca (OTOCHUHTE3A.

8. Ilepeunciure pakTOpPHI, BAUSIOIINE HA CKOPOCTH peakui (HOTOCHHTE3A.

9. Pacckaxute 0 poiu xJiopoduiuia B peakiiuu (poTocHHTE3A.

10. Kakue BemiecTBa Ha3bIBAIOTCS CCHCHOMITH3ATOPaMH?

11. IlpuBeauTe peakLuIo AUMEPU3ALNHU a30TUCTHIX OCHOBaHUH.

12. B ueM Onosornveckoe 3HaYCHUE PEAKIUU TUMEPU3AIINH a30THCTHIX OCHOBAHHNA?

13. 3akon byrepa - JlamGepra -bepa.

14. Yto Takoe onTHYecKas IIIOTHOCTH (abcopOrus) cBera?

15. N3o06pa3ute rpaduyueckyro 3aBUCUMOCTh ONTHUYECKOH MIIOTHOCTH OT KOHIIEHTpPAIlUU pac-
TBOpA.

16. B yem ¢u3udeckuii CMbICT MOJISIPHOTO KOX(PHUIMEHTa TOTJIOMEHHs pacTBOpa (3KCTUHK-
un)?

17. Kax u3 rpaduka 3aBUCUMOCTH ONTUYECKON MIIOTHOCTH OT KOHUEHTPAlUU HAUTH MOJISIp-
HBIM K03()(DULIMEHT MOIJIONIEeHUs pacTBopa?

18. B yem 3akiovaeTcsi NPUHIMUITMAIBHOE PA3INYUe MEKAY (POTOKOIOPUMETPUEH U CIIEK-
TpooTomeTpueit?



19. B 4yem cymHoCTh (POTOKOIOPUMETPUUYECKOTO METO/IA OINPEICIICHUS COAECPIKaHUS PAaCTBO-
PEHHBIX BEIIECTB?

20. IToyeMy ONTHYECKYIO MJIOTHOCTh PACTBOPA OMPEACISAIOT IPU TOH JJIMHE BOJHBI, HA KOTO-
poii HabnogaeTcss MakKCHUMalbHOE TIOTJIONIEHHE CBeTa (MaKCUMAalbHOE 3HAYCHHE MOJIIPHOTO KO3(-
(buLMeHTa MorJIomeHMs )?

21. Ilokaxkute, KaKk 1o rpapuKy 3aBUCUMOCTH ONTHYECKOW IJIOTHOCTHM OT KOHLIEHTpAIUU
HalTH KOHLIEHTPALMIO UCIIBITYEMOr0 pacTBOPA, €CJIM U3BECTHA €r0 ONTUYECKas IJIOTHOCTh?

22.  Jlns u3ydeHHs KaKuX MPUPOIHBIX 0OBEKTOB MOXKHO MPUMEHATH (POTOKOJIOPHUMETpHUYE-
cKuu meton?

Tema: CBoiicTBa pacTBOPOB. DIEKTPOXUMHUS

1. aifte onpenenienue noustus "pacteop".

2. B kakux equHUIAX U3MEPSIIOT BEIUYUHBI

a) MOJIAPHOM,

0) MOJISLITLHOM

KOHIIEHTpauun?

3. [IpuBeaute hopmyIbl, CBI3bIBAIOIIIE

a) MOJISIPHYIO,

0) MOJIATIBHYIO

KOHIICHTPALIMH C KOHIIEHTPAIIUEH, BRIPA)KEHHON B MPOLIEHTAX.

4. YTo TaKoe HACHIIICHHBIN rmap?

5. KakuM 3aK0HOM MOXHO ONMCAaTh MOHMKEHUE J1aBJICHUS] HACHIIIIEHHOT'O TIapa pacTBOPUTENS
HaJl pacTBopoM?

6. OOBsicHUTE, HCTIONIB3YS TIEPBBIN 3aKOH Payns, kakue pacTeHus OBICTpEe UCTIAPSIFOT BOY: C
OoJibIIeH (371aKK) WIIM MEHBIIICH (OBOIIHBIC) KOHIIEHTpAIMEH KJIETOYHOTO COKa?

7. IlpuBenure MaTeEMaTUYECKUE BBIPAXKEHUSI BTOPOIO 3akoHa Payis, naroiye 3aBUCHMOCTb
OTKJIOHEHHS

a) TeMIIepaTypbl 3aMep3aHus PacTBOpa,

0) Temneparypbl KHIIEHUS] pacTBOpa

OT XapaKTepUCTHUK PACTBOPUTEIIS U pACTBOPEHHOTO BEILIECTBA.

8. B uem 3akirodaeTcst GU3HMUECKUI CMBICT

a) KpUOCKOIIMYECKOW MOCTOSHHOM,

0) 50yJIMOCKOTTUYECKON MOCTOSTHHOM ?

9. B uem cymHOCTh KPHOCKONIUYECKOTO MeTO 1a?

10. Kak, moip3ysch KPHOCKOMUYECKHM METOAOM, OIPEACITHTh:

a) KOHIIEHTPALIUIO PacTBOpa,

0) MOJIEKYJISIPHYIO MacCcy pacTBOPEHHOI'O BeliecTa?

11. Yro Takoe

a) ocMoc,

0) OCMOTHYECKOE JTaBJICHHE?

12. TIpusenute popmyny 3akoHa Bant-I'odda, onuceiaromiero BeIMUYNHy 0CMOTHYECKOTO
NaBJICHUs pa30aBJIEHHBIX PACTBOPOB.

13. Kakne pacTBOpHI Ha3bIBAIOTCS

a) TUTIOTOHUYECKUMHU,

0) rUNepTOHUYECKUMHU,

B) U30TOHUYECKUMU?

14. TIpu KaKUX COOTHOIIECHUSIX KOHIIEHTPAIMA PaCTBOPOB BHYTPHU M BHE KJIIETKH HAOJIFOIA0T-
Csl SIBIICHUS

a) Typropa,

0) mazmonuza?

15. [laiiTe onpenenenre U NpUBEIUTE €AUHULBI H3MEPEHUS DIIEKTPOIIPOBOJHOCTH

a) yJIeTbHOM,



0) SKBUBaJICHTHOM.

16. IlpuBeaure Gpopmyity, CBA3BIBAIOIIYIO YACTbHYIO U SKBUBAJIICHTHYIO 3JICKTPOIPOBOIHO-
CTH.

17. TlpuBeauTe 3aBUCUMOCTH YJEIBHOMN 3JIEKTPOIIPOBOJHOCTH OT

a) KOHIIEHTpaLlUH,

0) TemIeparypsl,

B) 3apsijia MOHAa,

I') CTETIEHH TUIpaTaluy HOHA.

18. IlpuBenuTe 3aBUCMMOCTH SKBUBAJICHTHOMN 3JIEKTPOIIPOBOJHOCTH OT

a) paz0aBJieHuUs,

0) KOHIICHTPAIIHH,

B) TEMIIEpaTyphl.

19. OxapakTepusyiiTe 1Ba TUIIAa HOHHOTO TOPMO>KECHHUS:

a) AIIEKTPO(OPETHUYECKOE,

0) penakcaluoHHOE.

20. IlpuBenuTe MaTEMaTUYECKOE BHIPAYKEHUE 3aKOHOB 3JIEKTPOIPOBOAHOCTH:

a) Appenuyca,

0) Konbpaymnia,

B) OcTBasnpa.

21. OnumuTe KOHAYKTOMETPHYECKHI METO/I:

a) 00acTh MPUMEHECHHUS,

0) IBa MPUHITMTIA TIO00PA TUTPYIOIIETO PACTBOPA,

B) IIpUBeIUTE TpapuK 3aBUCUMOCTH SKCIIEPUMEHTAIILHO U3MEPAEMOil BEIMYMHBI OT 00bEMa
TUTPYIOILIETO PacTBOPA,

T') YTO HA3bIBAETCSI TOUYKOM SKBUBAJIEHTHOCTHU?

1) puBeauTe HOpMYITy, IPUMEHIEMYIO JUIS pacdeTa KOJINIeCTBA ONPEeIieMOro HOHa.

22. Uto Takoe 31eKTPOAHbBIN MOTEHIa?

23. IlpuBenure ypaBHenue HepHcra.

24. Uto Takoe HOPMAaJIbHBII AJIEKTPOIHBIIN MOTEHIIHAT?

25. Yemy paBeH MOTEHIMAI HOPMAIBHOTO BOAOPOIHOTO dIIEKTpoaa?

26. JlaiiTe onpeneneHue MOHATUS U IPUBEIUTE YPaBHEHUS AJIEKTPOAHBIX OTCHIIMAIOB IS
ANEKTPO/IOB:

a) MepBOTro poja,

0) BTOpOTO poja.

27. Yo Takoe raJbBaHMUYECKHUI 371eMeHT?

28. Kak cBsizaHa C AJIEKTPOAHBIMH MOTEHIIMATIAMHU JIEKTPOABIKYIIAs CHJIA, BOSHUKAIOIIAS B
nenu?

29. Kaxkoit moTeHIran Ha3bIBatOT

a) KOHTaKTHBIM,

0) 11 Gy3MOHHBIM (IIPUBEAUTE MATEMATUYECKOE BhIpaKEHUE),

B) MEMOpPaHHBIM ?

30. IIpuBenuTe cxeMaTHUECKYIO 3alMCh CTPOCHUS, SJIEKTPOIHbIE PEAKIIUN U BBIPAKEHUS
AJIEKTPOHBIX TTOTEHIMAJIOB IS CIIEAYIOIINX JIEKTPOIOB CPABHEHUSI:

a) BOJIOPOJIHOTO,

0) KaJIOMENBHOTO,

B) XJIOpCEPEOPSIHOTO.

31. IlpuBeauTe CXEMaTUYECKYIO 3alIUCh CTPOCHMSI, HJIEKTPOJAHbIE PEAKIINU, BBIPAXKEHUS HJICK-
TPOAHBIX IOTEHIIMATIOB /IS CIIEAYIOIINX WHANKATOPHBIX AJIEKTPOIOB:

a) XMHTHJIPOHHOTIO,

0) CTEKJISTHHOTO.

32. [laiite omnpeneneHusi, IpUBEIUTE CXEMbI CTPOCHHUS U ypaBHeHUs i pacyera D/IC:

a) KOHIIEHTPAI[MOHHOM,



0) XUMHUYECKOH,

B) OKHCIIUTEIIHbHO-BOCCTAHOBUTEIIBHOMN

raJIbBAHUYECKUX LIETICH.

33. [aiire onpeneneHus

a) MOHHOT'O MPOU3BE/ICHUS BO/IbI,

6) pH,

B) pOH,

r) pK

pacTBOpPOB.

34. Jlate NOHATHSA, ONUILIUTE YCIOBUS U METOIbI OTIPEACIICHUS

a) oOIIeH,

0) aKTUBHOM,

B) IOTCHITUAIBHOM OOMEHHOM,

I') MOTEHIIHAILHON THAPOIUTHIECKOU

KHCIIOTHOCTH TIOYB.

35. Kakue pacTBOpbI Ha3bIBAOT OyhepHbIMH?

36. [IpuBenuTe KiaccuuKanuio U MpuMepsl OyPepHBIX paCTBOPOB.
37. Ilokaxkxure MexaHu3M OypepHOTo AeHCTBUA HA TIPUMEpE

a) alleTaTHOM,

0) IBYXKOMIIOHEHTHOW OEJIKOBOH,

B) OJTHOKOMITOHEHTHOU OEIKOBOI

OyhepHBIX cMeceH.

38. Uto Takoe Oydepras eémkocTh? [IpuBequTe MaTeMaTHIECKOE BEIPAXKCHHE.
39. OxapakTepu3yiTe NOTEHIMOMETPHUECKUI METOI:

a) Ha U3MEPEHUHU KaKOUW BEJIMUYMHBI OH OCHOBAH?

0) 001acTh MPUMEHEHHS,

B) KaKHe JICKTPOJIBI IPUMEHSIOT IS MOTCHIIMOMETPUIECKOTO onpeencaus pH?

Tewma: CopOrust

1. Uro Takoe MOBEpXHOCTHOE HATsDKEHHE?

2. [IpuBenuTe €AMHUIIBI H3MEPEHUSI TOBEPXHOCTHOTO HATSKEHUSI.

3.0numuTe METO B! OTpeIeNICHISI TOBEPXHOCTHOTO HATSKCHUS:

a) KanWJUISIPHOTO TIOTHSATHS KUIKOCTH;
0) Mo MakCUMaJIbHOMY JaBJIEHUIO B My3bIpbKe Bo3yxa (PeOunaepa).

4.HazoBuTte criocoObl yMEHbLIEHNUS CBOOOIHON SHEPTUU CUCTEMBI.

5.Yro takoe aacopOuus?

6. [IpuBeauTe KimaccupuKalrio COPOIIMOHHBIX SABICHUN U MOSICHUTE, YeM OTIUYAIOTCS:

a) ancopOuwms u abcopOiws,
0) busmueckas U XuMHUYECKasi CopOIus,
B) MOJICKYJIIpHAsl ¥ HOHHAs COpOIIHS.

7. Kakwue BeniecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-AKTUBHBIMH?

8.B ueM 3akiIro4aroTCcsi 0COOEHHOCTH CTpoeHus Mosiekyn [TAB?

9. Kak OpHEeHTUPYIOTCS MOJIEKYIIBI TIOBEPXHOCTHO-aKTUBHBIX BEIIECTB B TIOBEPXHOCTHOM CJIOE€
AKUIKOCTU?

10. [TpuBenuTe TpHUMEpHl MOBEPXHOCTHO -aKTHBHBIX BEIECTB: a) MOJICKYJSPHBIX (HEHOHO-
TeHHBIX )

a) MIOHOTEHHBIX: 0) KATHOHOAKTUBHBIX, B) aHHOHOAKTUBHBIX.

11. Chopmynupyiite npasuio TpaybOe-/[tokio 006 HM3MEHEHHH MOBEPXHOCTHOTO HATSHKEHUS
PacTBOPOB MOBEPXHOCTHO -aKTHBHBIX BEIIECTB MPU YBEIMUEHUU JJIMHBI YTIIEBOAOPOTHOTO paguKaia
Ha rpynny -CH2-.

12. Kakue BemiecTBa OTHOCAT K IOBEPXHOCTHO-HEaKTHBHBIM? [IpuBenuTe mpuUMeEpHL.

13.KakuM ypaBHEHHEM OTUCHIBAIOT MIPOIIECC COPOIMH HA TPAHUIIE pa3iesia KUIKOCTh-ra3?



14. Y10 Takoe MOBEPXHOCTHAsI aKTUBHOCTh M KAKO€ 3HAUYCHUE MPUHUMAET 3Ta BEJIMYMHA Y Be-
IIECTB: a) MOBEPXHOCTHO aKTHBHBIX, 0) MOBEPXHOCTHO HEAKTHBHBIX ?
15. TIpuBenute ypaBHeHue JloBuia, onmuckiBaomiee afcopOIuio Ha IpaHHIIe pa3/iena TBepAoe
TEJ0-)KUJKOCTh, TBEPAOE TENO-Ta3.
16. YTo Ha3bIBAIOT U30TEPMOH afcopOIun?
17. Oxapakrepu3yiite n3orepmy aacopouuu no OpenHmxy.
18. Kak HaxoAsT KOHCTAaHTBI U30TepMbI aacopouuu no dOpeitnanuxy u3 rpadpuiyeckux mno-
CTpOEHUI1?
19. [IpuBeaute uzorepmy ancopOuuu mno Jienrmropy.
20. B yem coCTOST JOCTOMHCTBA U HEOCTATKU n30TepM 1o Opeitnynxy uJlenrmiopy?
21. ITpueaute nzorepmy bpynayspa-Ommera-Temnepa (bOT). B uem e¢ npeumymecrsa?
22. Yo sBnsieTcsl MEpO cMauuBaHus?
23.Kakue 3HaueHHs KpaeBOro yriia XapaKTepHBbI s
a) TUAPOPHUIBHBIX,
0) ruapodoOHBIX
HOBEpXHOCTEN?
24.YT10 Takoe TerioTa CMauynBaHus?
25. [TpuBenute npaBuiio PeOunaepa 0 COOTHOIIEHUH IUAIEKTPUUYECKUX MPOHULIAEMOCTEN TTPpH
CMEIIMBAHUU TPEX BEIIECTB.
26. KakoBo 3HaueHue NpoLEecCOB CMaYMBAHUS B CEIbCKOM XO03sIIICTBE?
27. OnummmTe BUIBI HOHHOM aicopOLuH:
a) SKBUBAJICHTHYIO,
0) oOMeHHY1O,
B) crieuprIecKyro (M30MpaTeNbHYIO).
28. Kakas agcopOuus Ha3bIBaeTCs TUAPOIUTHYECKON?
29. Kak 3aBUCHT a/IcOpOLIMOHHASI aKTUBHOCTH HOHOB OT
a) CTENEHU OKHUCIICHUS! NOHOB,
0) Macchl HOHOB?
30. Kak BBITJIAIUT TUOTPONHBINA S I OAHOBAJIEHTHBIX KATUOHOB?
31. 3anuiuTe ypaBHEeHHE HOHOOOMeHHOTO paBHOBecus b.IT.Hukonbckoro (B ToM uncine u st
MIPUPOJHBIX PACTBOPOB).
32. Kakue BeliecTBa Ha3bIBAIOTCA HOHUTAMU:
a) aHHOHUTAMH,
0) KaTHOHUTAMH ?
33. 17151 uero NpuMEHSIIOT KATUOHUTHI 1 AHUOHUTHI?
34.Yto Takoe EMKOCTb MOTJIONICHUS WK OOMEHHAas EeMKOCTh?
35.Kak siBneHus copOIiu CBsI3aHbl ¢ MUHEPAJIbHBIM MUTAHUEM PACTEHUN?
36. [TosicHuTe CYIIHOCTD MOTJIOTUTEIBHON CIOCOOHOCTH MOYB M €€ 3HaUEHHE ISl arpOHOMHU -
YECKOHN HayKHU.

Tema: KosongHsle CUCTEMBI M UX CBOMCTBA.

1.YTo n3yyaeT KOIouIHAS XUMUs?

2.IlpuBeanTe KiIacCUPUKAIUIO JUCTIEPCHBIX CUCTEM I10:
a) arperaTHOMY COCTOSIHUIO JICTIEPCHOM (hasbl U AUCTIEPCUOHHOM Cpeibl,
0) pa3mMepam 4acTul] TUCIIepCHON (a3bl,
B) CTENEHU B3aUMOJICUCTBUS YaCTHI] TUCTIEPCHON (ha3bl M TUCTIEPCHON  Cpelibl
Y TIPUMEPBI KaXKA0I0 BUJA TUCIEPCHBIX CUCTEM.

3.0nuiuTe OCHOBHBIE METO/IbI MOTyUYEHUS KOJIJIOUIOB.

4.IIpuBeauTe METOBI OYUCTKHU KOJIJIOUIOB.

S5.Ilepeuncnure ycinoBus 0Opa30BaHMs KOJUTOUIOB.

6.[lepeuncnure cnenyromme CBONCTBA KOJJIOUIHBIX CUCTEM:
a) pusnyeckue,



0) onTHYECKHUE,
B) MOJIEKYJIIPHO-KMHETUYECKUE.
7.Yto Takoe onajecueHIus?
8. B ueém nposBisercs a3 dexr Dapanes-Tunnansa?
9.1IpuBeaute 3ak0H Pases, onMCHIBAOIIMI 3aBUCUMOCTb PACCEUBAHUS CBETA OT XapaKTepH-
CTHUK KOJUIOMTHOW CHCTEMBI.
10. B 4ém mposBisieTcsl CeIMMEHTAMOHHO- A1 (P Py3HOE paBHOBECHE B KOJUIOMAHBIX PACTBO-
pax?
11.TIpuBenute 3akoH Jlamiaca, KOJMYECTBEHHO OIMCHIBAIOIINN CeIMMEHTAI[MIOHHO-
Qg dy3Hoe paBHOBECHE.
12. Kakoe siBieHuUE MOJIy4nJI0 Ha3BaHUE MeMOpaHHOro paBHOBecUs JloHHaHa?
13.IlpuBenuTe ypaBHEHMsI, ONUCHIBAIOIIE MEMOpaHHOE paBHOBecHe [JoHHaHa.
14.0numuTe cTpoeHrEe KOJUTOUTHON YaCTUIIbI-MUIIEIIBI.
15. T'ne o6pa3ytores
a) TepMOJIUHAMUYECKHH,
0) PJIEKTPOKUHETUICCKHIA
HOTEHIINAIBI?
16. IIpusenure popmyiy, 10 KOTOPOH MOKHO PACCUUTATD - A3€Ta) MOTEHLUUAIA. BEIUUUHY
ANEKTPOKHUHETHIECKOTO (
17.0numuTe SIBICHUS:
a) anekTpodopesa,
0) aJIeKTpoOCMoOca.
18.OnummTe BUABI M PAKTOPHI YCTOMUMBOCTH KOJUIOMAHBIX cucTeM (1o [leckoBy).
19.Yro takoe koarynauus aucnepcHsix cuctem? Ilon neifictBueM kakux (pakTopoB oHa Mpo-
UCXOIUT?
20.Kax paccuuThIBaIOT MOPOT KOAryJsuu?
21.ChopmynupyiiTe 3aKOHOMEPHOCTH KOATYIISLIUH.
22.0xapakTepusyiTe sBJICHHUS:
a) CUHEpru3ma,
0) aHTaroHu3ma,
B) JIMTUBHOCTH HOHOB.
23. OnumuTe 3alUTHOE AEHCTBHE BEICOKOMOJIEKYIApHBIX coenuHenuit (BMC) npu nob6asie-
HUU JIEKTPOJIUTOB K 30JI5IM.
24.0numure sIBI€HUE B3aMMHOM KOAryJIsuu KOJUIOU]IOB.
25.4Ut0 Takoe M303JIEKTPHUECKOE COCTOSIHUE TTOJIMAJIEKTPOIINTA B pacTBOpe?
26.Kakoe 3HaueHne pH BHEIIHEN cpebl HA3bIBAETCS N303JIEKTPUUECKON TOUKOU?
27.Vxaxute (pakTopbl yCTOHYMBOCTH MOJIEKYJIbI OenKa.
28. T[Tokaxxure cxemMy 00pazoBaHMs 3apsAaa MOJIEKYJIbl OeKa
a) npu pH 1OT,
6) npu pH UOT.
29. Onumute nipotiece Habyxanus pactBopoB BMC.
30. Ot kakuxX (aKTOPOB 3aBUCUT CKOPOCTH Mpoliecca HabyxaHus?
31.I1puBenute Gpopmymy st pacuera cTeneHu Ha0yxanust BMC?
32.Kakue npupoHble U TEXHOJOTHUECKUE MPOLIECCHI CBsI3aHbl ¢ Habyxanuem BMC?
33.Kak Bs3kocTb pactBopoB BMC 3aBucur ot pH cpensi?
34.Yto Takoe BbicamuBanue pactBopoB BMC? Kakumu ¢gaktopamu OHO MOKET OBITh BbI3Ba-
HO?
35. Onumure npouecc KoalepBauu KOJIJIOUIHBIX pACTBOPOB.
36.Kakue nucnepcHble CUCTEMBI Ha3bIBAIOT IEJISIMU?
37.0numure nporecc 3acTyAHeBaHUsl (KOAryJISIIUOHHOTO CTPYKTYpOOOpa3oBaHusi).
38.IlpuBenute PU3NKO-XUMHUYECKUE CBOMCTBA CTYyTHEH.
39.YT0 Takoe TUKCOTPOMHS Teei?



40. Kakoii mpoliecc Ha3pIBaeTCs CUHEPE3UCOM Ielieii?

41. [IpuBeauTte MpUMeEpHI MPOSBIICHUSI CUHEPE3KCA B IPUPOJAE U TEXHOJIOTHUECKUX IPOLIECCAX.
42.YT1o Takoe MoJyKOIOUAbI?

43. OnuimuTe KOJIOUIHO-XUMUYECKHE CBOMCTBA MPOTOIIa3MBl.

TecToBbIE 3aJaHUA

TecToBbIE 3a1aHUs] — CUCTEMA CTAaHAAPTU3UPOBAHHBIX 33/IaHUM, TO3BOJISIONIAs ABTOMATU3H-
pOBaTh MPOLEIYPY U3MEPEHUS YPOBHS 3HAHUM U yMEHUN 00y4daroIerocs CTyIeHTa.

Tema: Xumuueckas TCpMOJUHAMUKA, TCPMOXHUMMUI.

1. JlaiiTe onpeesieHne OCHOBHBIX TEPMOJIMHAMUYCCKUX MTOHSATHIHA:
a) cucrema,
0) dbasa,
B) KOMITOHEHT.
2. [TpuBeauTe IPUMEPHI U TalTE ONpeACICHUE TEPMOJMHAMUYCCKON CUCTEMBI:

a) TOMOT€HHOM,
0) reTeporeHHOM,
B) POCTOH,
T') CIIOKHOM,
1) U30JIMPOBAHHOM,
€) 3aKpBITOMH,
€) OTKPBITOM.
3.Chopmynupyiite mpaBuio (a3 ['mb0ca u mpuBeaUTE €r0 MaTEMaTHIECKOE BBIPAXKCHHUE.
4.Chopmynupyiite
a) mepBoe,
0) BTOpOE,
B) TpEThe
Hayaa TePMOJUHAMUKH U TalTe UX MAaTEMaTUICCKHAE BBIPAKCHHS.
5.Yto Takoe TernoBoi A3pPEeKT peakiiu, YeMy OH paBeH B CIEIYIOLIUX Mpoleccax:
a) U30TEPMHYECKOM,
6) wuz0bapuveckoMm,
B) U30XOPUYECKOM ?
6.Yrto BbI 3HaeTe 0 TepMOIMHAMUYECKHX Tpolieccax
a) 9K30TEPMHUYECKUX
0) PHAOTEPMUUYECKUX ?
7.ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEPMOXHMHUHU:
a) 3akoH JlaBya3be-Jlamaca
0) 3akoH ['ecca
B) CIIe/ICTBUS U3 3aKoHa ['ecca
8.Uto Ha3pIBaeTCs  TEIUIOTOM  OOpa3oBaHuUs  BeliecTBa?
9.0numuTe METOBI ONpEIeNIeHHs TeIUIOBBIX 3(h(hEKTOB peaKLInii:
a) KaJIOpUMETPUUECKUI
0) Tepmorpapudeckuit
10. JlaitTe nOHATHE M NPUBEIUTE MATEMATHYECKOE BBIPAKEHUE
a) PHTPOIIUH,
0) DHTAJBINH,
B) CBOOOIHOI SHEPrUH
') XHMHUYECKOTO IMOTEHITasa

Bonpoch! 1 3a5aHusA 1J1s1 IPOBEACHUS IPOMEKYTOYHOI0 KOHTPOJIS (IK3aMeH)



3aKITIOYUTENbHBIA KOHTPOJIb (IPOMEKYTOUYHAS ATTECTAIs1) TIOJIBOJUT UTOTH U3Y-
YeHUsT AUCTUIUTHHBI «Opranudeckas, (u3ndeckas U KOJUIOUTHAS XUMUSD).
Y4eOHBIM JIAHOM 1O JAHHOM TUCHUIIIMHE NPEelyCMOTPEH HK3aMEH.

Komnerennusi OIIK-1. CriocoGeH pemniaTh TUIOBBIE 33/1a4d MPO(eCCUOHATBLHOMN e TeIbHO-
CTH Ha OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHECHUEM
MH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

BOl'[pOCLI K 3a49€TYy:

1. OnuuMTe OCHOBHBIE METO/bI MOIYYEHUS KOJJIOUIHBIX pacTBOPOB. UTO Takoe nenTU3anus?
Kakue BemecTBa SBIAIOTCS MENTU3aTOPAMM MOYBEHHBIX cucTeM? COCTaBbTE CXEMY CTPOCHHS MU-
LEJUIBI JIsl MUHEPAJIBHOM YacTH MOYBBI HA IPUMEPE THAPOOKHCH JKEJIe3a.

2. Kpuockonusi. Bo3MOXHOCTH NIPUMEHEHUs JJI1 U3YYEHUS] CBOMCTB PAacTBOPOB HE JJIEKTPO-
JIUTOB U JIEKTPoJUTOB. OnpeennTe 0CMOTUYECKOE JIaBJIeHUE TIpH 25 °C s 0,11 pactBopoB KCl u
Cs H1206, eciiu crenens qucconuaruu KCl pagna 0,95.

3. Paccuntaiite 3nauenue JJIC, ecnu BHYTpH KieTku miiekonutatomero pH = 7,0, a B okpy-
)aromei xuakoctu pH = 7,4,

4. AncopOuusi Ha TpaHUIIE pasjiena TBEpAOoe TeNO — KUIKOCTh. SIBneHue cmaunmBanus. Kpae-
BOM Yrosl M TeruioTa cMauyuBaHus. ONUIINTE METO/bl ONpEAETeHHUs TEIUIOThl cMauuBaHus. ['napo-
(unbHbIE ¥ THAPO(POOHBIC TOBEPXHOCTH.

5.3akon cBeronoriomnienust (byrepa-JlamGepra-bepa). [Ipumenenne ¢GoTroMeTpuyecKux Me-
TOJ/IOB aHAJIM3a B arPOHOMHMH ISl UICHTU(PUKAIIMU BEIIECTB U UX KOJIMUYECTBEHHOTO OTPEIeIICHUSI.

6. JlucniepraiiuoOHHbBIE METOABI MOTYYEHUSI KOJUIOUHBIX cUCTeM. YeM MOKHO NENTU3HPOBAThH
cBexxeocaxieHHbI Fe (OH) 3. Ilokaxkute cxeMy CTpOEHUs OJyYEHHOM B TOM CIIy4ae YacTULIBI.

7.3amuTa KOJUIOUIHBIX CUCTEM OT KOAryJisliMM, €€ KOJIMYECTBEHHOE BbhIpakeHue. MexaHusm
Y 3HaY€HHE KOJUIOMHOM 3aIUThI B IPUPOIHBIX SIBICHUSX.

8. Onektpoanbie noteHmansl 1 JJIC ranpBaHnYecKuX 3JeMeHTOB. HopManbHbIN (cTaHmapT-
HBI) noTeHIMan. BogopoaHblil 371eKTPOl U €ro AJIEKTPOJIHBIM NmoTeHIual. Brrunciure noTeHnuan
BOJIOPOJIHOTO JIEKTPO/Ia, HOrPY>KEHHOT 0 B pacTBop ¢ pH =2.

9.Yepe3 KOJOHKY KaTMOHUTA B H+- opme nponycTiiin pactBop CuSO4. CocTaBbTe CTEXHO-
METPUYECKOE YpaBHEHHE Ipolecca COpOLUU U cXeMy 00pa30BaBILIETrOCs IBOMHOTO 3JIEKTPUUECKOTO
CJI04.

11. Monnsiit oomen. [IpaBuna moHooOMeHHO# ancopOiuu. YpaBHeHue Hukombckoro. An-
COpOLIMOHHBIE MPOLIECCHl B TIOYBAX M pacTeHUsX. Pacnosioxkure rnepeuncieHHble HUKEe KaTHOHBI 110
BO3PACTaHHIO UX aJICOPOIIMOHHON aKTHBHOCTH Ha KHCIBIX TOYBAX (Ca2+, Zn 2+, Fe 3 , Na", Mg 2+,
K", Mn*, Mn*", NH*).

12.Kak omnpenenuts 3HaueHune pH wu OydepHOif eMKOCTH TOYBEHHBIX CHCTEM?

13.doToxuMuyeckue npouecchl ¥ (HakTopsl, Ha HUX BIMSIOMINE. 3aKOHBI POTOXUMUHU. 3aKOH
(OTOXMMHYECKON YKBUBAJICHTHOCTH DHHINTEHHA.

14. OnexkTpuuecKre CBOMCTBA KOJUIOMAHBIX cucteM. [lokaxkure Ha nmpumepe 305 CaCO3 cra-
ounmsupoBanHoro K,COs; oOpa3oBaHue TEpMOJUHAMUYECKOTO M DJIEKTPOKMHETUYECKOIO IOTEH-
1uana, oT Kakux (pakTOpoB OH 3aBUCHUT U KaK OIpe/esieTCs.

15. JaliTe MOHATHE MOJIEKYJISIPHOCTHU U MOPSAJIKA PEAKIINH, OIMILIUTE METO/IbI UX ONPEACICHUS.

16.ITonsiTHE O CKOPOCTH JBM>KEHUS HOHOB. 3aKOH HE3aBUCUMOCTH JBHKEHUSI HOHOB Koub- paymia,
3aKkoH pazbasiieHuss OcTBayibaa. INEKTPOPOPETHUECKUN U peTaKCallMOHHbIN 3P (PEeKT TOp-
MO>KEHHS MOHOB.

17. MonexynspHO-KMHETUYECKUE, ONTUYECKHUE U DJIEKTPUUECKHE CBOMCTBA KOJUIOUHBIX CH-
cTeM. 3aKOHbBI M YPaBHEHHsSI UX XapaKTepPHU3YIOILHE.

18. BydepHbie pacTBOpsl. MexaHU3M UX JeHCTBUS NP 100ABICHUN KUCIIOT U ILEI0YEH.



19. CuHTE3 OpraHM4ecKoro BEUIECTBA PACTEHUSAMH O] BO3ACHCTBHEM XJIopo(duiia, Kak CeH-
cuOmnmsaropa. 3HaueHrne (POTOCHHTE3a U BIMSHUE €T0 Ha JKU3HEACATEIbHOCTh pacTeHUl. OObACHU-
Te, 4eM Ompejelnsercs 3eJeHbld 1BeT ucTheB? Kakoe MOHOXpoMaTHueckoe u3NydyeHue Hauboliee
WHTEHCUBHO BBI3BIBACT ()OTOCHHTE3?

20. PacTtBOpBI BhICOKOMOJIEKYISIPHBIX coenuHeHnii (BMC), ocoOeHHOCTh MX CTPOCHHS, Tep-
MOJAMHAMUYECKas U KUHETHYECKask yCToMYnBoCTh pacTBopoB BMC u ee napymenus. M3o3mekrpuue-
CKasi TOUKa OEIIKOB.

21. DKCHIEpUMEHTAIBHOE OIIPENEIEHUS OCMOTHYECKOTO JABICHUS

22.Yt1o Takoe noaynepuo peakiuu? Hanummre ero BelpakeHUe il peakuuu 1 u 2 mops-
KOB, 9YeM OHHU OTIWYaroTcs. Paccumtaiite octarounoe kommuecTBO (B %) ochopoopranuueckoro
nectunuaa («Iudpom») depez30 nHei, ecau nepro mojrypacaaa paBeH 62 JiHs.

23.1lpuponnbie OydepHbIe cHCTEMBI MOYB M PACTEHHH, UX pojb. Uto Takoe OydepHOCTh
MI0YB, YeM OHa 00ycIoBIJIeHa (MOKAXXUTE HA MPUMEPE YrOJIbHOW KUCIOTHl MEXaHU3M OydepHoro nei-
CTBUA).

24, XapaKTepUCTUKU IPOLECCa CMAaYUBaHHUS, €r0 SKCIEPUMEHTAIIBHOE ONIPEIEIICHNE U MaTe-
MaTHUYECKOE BbIPAXKEHHE

25. Kimaccudukanust XMMHYECKUX peakui (110 MOJIEKYIIPHOCTH U MOpAKY). CKOpOCTh ro-
MOT'€HHBIX XMMUYECKUX PEAKINI, UX KHHETUYECKUE YPABHEHHUSI.

26. BeruncianTe KOHCTAHTY CKOPOCTH peakiuu 1 mopsiaka, eciu 3a 4,9 MUH. KOHIIEHTpaIus
ymenbinaercs Ha 30%.

27.PacTBOpbl BBICOKOMOJIEKYJISIpHBIX coeanHeHui. CtpoeHue makpomolsiekyi. Biusuue pH
CpeIbl Ha CBOKCTBA PacTBOPOB OenkoB. M303iekTprudeckas Touka OeIKoB. Buabl KHCIIOTHOCTH TIOYB,
METO/bl U YCIOBUS UX ONPENEICHUS.

28.0nTHuecKre CBOMCTBAa KOJUIOUIHBIX cUcTeM. SIBieHue cBeTopaccenBanus. OnanecueHuus
u >pdext Dapanes-Tungand. YKaKuTe 3aKOH U ONUIIATE METOJ UCCICIOBAHUS KOJJIOWTHBIX CHU-
CTEM I10 CBETOPACCEBAHUIO.

29.Paz0aBneHHBIE PACTBOPHI HEINEKTPOIUTOB, UX CBOMCTBa. 3akoHbl Paynsa u Bant-I'odda.
Paccuurate ocMoTHMUeckoe JaBieHHME BOJHOIO pactBopa Heanektposurta npu 200C, temmeparypa
3amep3anus koroporo (- 0,1860C).

30. CnextpodoToMeTpust U €€ MPUMEHEHHE IPU UCCIeI0OBAaHUN PAaCTBOPOB M OMOJIOIMYECKHX
CHCTEM.

32.Mounslit 0OMeH. [IpaBuiia HOHOOOMEHHOM aacopOIuu. AICOPOLIMOHHBIE MTPOLECCHl B OY-
Bax U pacTeHUsX. Pacmonoxure HUXKernepeuucIeHHbIe KaTHOHBI IO BO3PACTAHUIO MX aJICOPOIIMOH-
HOM aKTUBHOCTH B KUCIBIX cpenax(Ca2+, Zn 2+, Fe 3+, Nat+, Mg 2+, Mn2+, Mn 4+, NH4+).

33.0Omumure w™metoasl ompenenenus PH u OydepnHoit emkoctu OydepHBIX CHCTEM.

34.PaBHOBECHE 1 paBHOBECHBIE Nporecchl B npupoe. [Ipunnun Jle-llaTense. Ykaxure, Kak
HE0OX0JIMMO M3MEHUTh OCHOBHBIE MapaMeTpbl Ipolecca, 4ToObl IPU CUHTE3€ aMMHaKa YBEJIUYUTh
ero BeIxoJ. Hanumnre ypaBHEHHE KOHCTAHTBI PaBHOBECHS Ul 3TOTO IIpoLiecca.

35.Buael u GakTophl yCTOMYMBOCTH KOJUIOWIHBIX cucTeM. Koarymnsamus u ce tumeHTanus, ux
XapaKTEPUCTUKH.

36.YTo Takoe MOBEpXHOCTHOE HaTsHKeHHE? ONMUIINTE METO/IbI €r0 ONPEAETIEHUS U PETryINPO-
BaHMUS.

37.Yto Takoe ocMoc U ocMoTHueckoe napienue? 3akoH Bant-T'odda. OcMoTrnueckue spie-
HUS U IPOIIeCcChl B OMOJIOTMYECKUX CHCTEMAX.

38. JlaiiTe kinaccU(pUKAIMIO AUCIEPCHBIX CHCTEM IO pa3MepaM YacTHIl AUCHepcHOH (asbl, 1Mo
OTHOINICHUIO JUCIEPCHOM (ha3bl K TUCIEPCUOHHON cpejie, Mo arperatHoMmy coctosinuto. [IpuBeaure
MIPUMEPBHI.

39.0numuTe METObl ONpeAeNeHus] TEeIIOBbIX 3(D(PEKTOB peakiuu (IKCIEpUMEHTaIbHBIA U
pacueTHsI). YKaXXUTe BO3MOKHOCTH X IPUMEHEHUS.

40. ITonstue katanu3a. [ OMOreHHBIN U reTeporeHHbIN KaTtainu3. OCHOBBI MEXAHU3MA JIEHCTBHS
KaTaJan3aTopoB.



41. DeKTpOoNpOBOJHOCTh PACTBOPOB — YZAENbHAs U AKBHUBaJEHTHas. IloHATHE MOABMKHOCTH
MOHOB. 3aKOH HE3aBUCUMOCTH JABIKeHHs HOHOB Konbpayma. 3akoH pazbasienus OcTBanba.

42.Tlpormecchl CTPYKTYypooOpa3oBaHusl B AUCHEPCHBIX cUCTeMax M pactBopax BMC: kmaccu-
¢dukanys 1 GU3NKO-XMMUYECKHe cBOicTBAa. COCTaBbTE CXEMY Mepexo/ia refisl B 30J1b sl 00paTUMBIX
KOJUJTIOUJIOB, T€JICH U CTyAHEH.

43.PaBHOBecHE U paBHOBECHBIE npolniecchl B mpupoje. [punuun Jle-Illatense. Ykaxure, kak
HE00X0/IMMO M3MEHUTh OCHOBHBIE MapaMeTphl MPOLEecca, YTOObI MPU CHHTE3€ aMMHMaKa YBEJIUYHTh
ero BbIxoJl. Hanummre ypaBHeHHE KOHCTAHTBI PaBHOBECUS IS 3TOTO IIpoLecca.

44 Bupapl 1 (HaKkTOphl YCTOMYMBOCTH KOJJIOMAHBIX cucTeM. Koarymsiuus u ceauMeHTanus, ux
XapakTepuCTUKU. ONUIINTE SBJICHUS CUHEPIU3Ma, AaHTArOHU3MAa U aJIUTUBHOCTA MOHOB IIPHU KOary-
JSALUY.

46. Yto Takoe sHTponua? Kak MOXXET MEHATHhCS SHTPOIHUS M30JUPOBAHHOM, 3aKPBITOM, OT-
KPBITOM CUCTEMBI? YKaXHUTE, YBEIMUUTCA WIM YMEHBIIMTCS SHTPOIUS B CIEAYIOLUIUX IpOLeccax:
aBiaeHue baa; pacrsopenue NaCl B Boage (H20).

47. JlaliTe TOHSATHE TAaKUM SIBJICHUSM, KaK 3JeKTpodopes u anekrpoocMoc? Kak cBsizana Bemnu-
YHHA - TOTEHIIMAJIa CO CKOPOCTHIO AIeKTpodopesa U 3aeKTpoocMoca?

48. JlaiiTe IMOHATHE O MOPSIKE PEAKLUN U METOJAX €ro onpeneneHus. Paccuntaite KOHCTaHTY
CKOPOCTH PEAKLMHU TUIPOJIM3a BOJHOTO pacCTBOpAa TPOCTHUKOBOTO caxapa, eciu B TeueHue 20 MUHyT
npopearupyet 40% caxapa.

49. CteneHb U KOHCTaHTA 3JCKTPOIUTUYECKON NUCCONMANU CIa0bIX 3JEKTPOJIUTOB U METO-
Ibl UX onpeneseHus. YeMy paBHa KOHCTaHTa IUCCOLMALIMN O€H30MHON KUCIIOTBI, €CJIU CTENEHb JIUC-
cormaruu B 0,011 pactBope 5%7?

50. YcnoBusi, oOpa3oBaHus KOUIOMA0B. CxeMa KOJIJIOMTHOW 4yacTH (MHUUEIUIBI) Ha TMpUMeEpe
BaSO, crabmmmsupoBanroro BaCl,. YkaxuTe cOCTaBHBIE YacTH IMOJYYeHHOTO 30iis. IlpuBemure
MIPUMEpPHI KOJUIOUIOB B IPUPOJIE.

52. MonekynspHast ¥ HOHHAs aJIcOpOLIMs U3 PaCTBOPOB Ha TBEPABIX aJICOPOCHTaX, OCOOCHHO-
CTHM W XapaKTePUCTUKH ATHX IpoLeccoB. Paccumraiite ancopOMpoOBaHHOE KOJIUYECTBO YKCYCHOU
KHCIIOTHI B Mr-3kB/T, ecnu npu aacopbuuun CH3COOH mouBoif paBHOBecHas koHieHtpamus (Cp)
paBHsu1ach 33,5 MMOITB/11, KOHCTaHTHI ypaBHeHUs1 Opeitnanuxa K u I/n cooTBeTcTBeHHO paBHBI 9,5 n
0,22.

53.bydepHble CUCTEMBI, X COCTaB U MEXaHU3M Oy(epHOro AelcTBUS Ha IPUMEpE alleTaTHON
Oydepnoii cuctemsl, coctosimeit u3 10 mi, 0,1M CH3COOH u 10 M 0,1M CH3COONa.

54.OneKTpOMETpUUECKHEe METOAbl MpPH  HCCIEAOBAHWU  arpOHOMMYECKUX  OOBEKTOB.

55.BnusiHue Temneparypbl Ha ckopocTh peakiuu. [1pasuno Bant-I'odda, ypaBuenue Appe-
HUYCa, TOHATHE 00 YHEPTHH aKTUBALIMU CUCTEMBI.

56.ITouBeHHbIe KOsTonabl. IIpuBenUTE MPUMEPHI CTPOEHUSI MUHEPAIBHON TOYBEHHOW KOJIJIO-
WHOW YacTUIIBI Ha MpuMepe okcuaa KpemHus. [laiite monstue 6a301M0B U alleJOUI0B, TOKAKUTE HA
UX NPUMEPE MPOLECC B3aUMHOM KOAryJysui KOJUIOUIO0B.

57.0numure METo/bl ONPEJENIEHNUsT OCMOTUYECKOTO JaBJI€HMs (PAcCUETHBI U C MOMOUIBIO
OCMOMETpA).

58.Bropoe Hayano TepMOAMHAMMKH, €0 MareMaTudeckoe BblpakeHue. [lonstue 00 3HTpO-
UM, CBOOOTHON SHEPTUU U MAaKCUMaJIbHOHN padoTe.

59.YUto Takoe MOHHBIH 00MeH? OmnUIMTE 3aKOHOMEPHOCTH HOHHOTO OOMEHa, OOMEHHYIO
KHUCJIOTHOCTh M TMOTJIOTUTEIbHYIO CIIOCOOHOCTh Ononornueckux mMemOpaH. KakoBa poib 3THX IMpo-
neccoB B arponoMun? . CocTaBbTe CXeMy HOHHOTO oOMeHa Mex Ty KatnoruTom KY-2 8 H'- opme u
xatuonamu Na' u3 pacteopa NaCl.

60. JlaiiTe XapakTepHCTUKY ONTHYECKUX METO/IOB MPH HCCIETOBAHUN OMOJIOTMYECKUX CHCTEM
U YKa)KUT€ BO3MOKHOCTH UX TPUMEHEHUSI.

61. OCHOBHBIE IPUHIMIIBI KaTaau3a. | OMOT€HHBIN U FETEPOTreHHBIN KaTaaus.

62.MoneKyJIapHO-KUHETUYECKHE CBOMCTBA KOJUTOMIHBIX cucTeM. [[oHsATHE O CeAuMEeHTaIuu.

63.Kak o Benmmunne 3/1C ranbBaHMUECKOT0 3JIeMEHTa onpeaenuts pH pactBopa 1 KOHCTaH-
TY JUCCOILMAIINH CJIa00# KUCTOTHI?



64.3ammTa KOJUIOUAHON CUCTEMBI OT KOAryJsiliuu, €€ KOJMYECTBEHHOE BhIpaykeHue. Mexa-
HU3M U 3HaY€HHE KOJUIOMIHOM 3aIMTHI B IPUPOJHBIX SIBICHUSAX.

HpaKaneCRne 3alaHud 1JIsl IPOBEACHUA 3aUeTa
1 HCHOJ’IBBYH IIOHATHUC cpez[HefI TCIINIIOEMKOCTH _BBIYHCJIUTH KOJIMYCCTBO TCIIJIOTHI, HE-

oGxomMoii uist Harpesa 2000 Kr BOJBI Ut Moiikn obopymosanus ot 20 C° 1o 80 C°. Boruncauts
KOJIMYECTBO mapa ¢ sHTanbnueit 2500 kJ[x/Kr, He0OXOAUMOTO JJIs STOTO HArpeBa.
2 OnpenenuTh KOJIMYECTBO TEIUIOTHI, YXOIAIIee ¢ TOMOYHBIMU I'a3aMH KOTEJILHOM, €CIIM COCTaB ra30B
B 00BbEMHBIX MpoleHTax cinexyronmii: 70 % azora, 20 % yrnekucnoro rasa, 10 % BomsHOTO Tapa.
Temneparypa Tonoynsix razon 380K.
3 U3 ypaBHenus I'n66ca-I'enpmronbia BBIUMCIIUTh U3MEHEHHUE HHTPOMHUU B IPO-
1[ecce UCHapeHus BOJbl U OOBSICHUTH, YTO MPOUCXOIUT C MOJIEKYJIaMHU, YUUThIBasi 00beMbl 1 MO
KUJIKOU U Ta3000pa3HOI BOJIBI.
4. TIponecc hoTocuHTE3a MOKHO MpeacTaBUTh cxemoii: 6C0, + 6H20 =CgH 1206+ 60,.
PaccuuTaiite n300apHBIil TOTEHIIMAT 3TOM pEeaKUUH U CIEIalTe BBIBOA 00 YCIOBHUSAX €€ MPOTEKaHus,
eciau: AG°CsH1206 = —217,56 kkan/monb; AC°Ho0 = —56,69 KKaja/MOJIb;
AG°co, = -94,26 KKa1/MOIIb.
5 OOBSCHUTH W MOKA3aTh CXEMATHYHO MPUHITUI KaJOPUMETPUUICCKOTO OIMPEICICHHS TEIUIOBBIX d()-
(heKTOB MPOIIECCOB.
6. [ JTaBHBIM HCTOYHHKOM DHEPTHH IS OOJBIIMHCTBA )KHBOTHBIX OPTAHU3MOB SIBIISTFOTCS YKHPBI U yT-
neBoibl. B opranusmMe 5TH BEIECTBA «CTOPAIOTY - OKUCISIOTCS KUCIOPOAOM, MOCTYMAIOIIMM U3 BO3-
JyXa B JIETKUE, U MEPEHOCITCS TeMOTJI00MHOM KpOBHU. TemioTBOpHas ClOCOOHOCTh (KaJIOPUITHOCTD)
UMM OLIEHUBAETCS TEIUIOBBIM 3(pdexTom e¢ cropanus (k/[x/kMonb unu kkan/kmois). CpaBHUTE Ka-
JIOPUMHOCTB YTIIEBOJOB U KUPOB.
CgH1206 + 60, = 6CO, + 6H,0; AHO(Celeoe) = —2820 x/I»x/MoI1b;
2Cs7H1006 + 1630, = 114CO, + 110H,0.
AH°tpucreapara mnepuna = —75520 kJIx/MOJIb.
7. Jlns onpeneneHusi CKOPOCTH UHBEPCHH TPOCTHUKOBOTO caxapa B MPUCYTCTBUU COJISIHOM KUCIIOTHI
OBLTH ITOJTYYCHBI CIICAYIONINE JaHHbIC!

Bpewms, t, ¢ HaGmromaemsrit yrou BpaieHus, 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

OHpeI[eJ'II/ITB MOPpALOK PCAKIIMU U KOHCTAHTY CKOPOCTH.

8 OHpe,Z[CJ'II/ITB OHCPTHUIO aKTUBAIIUHU PCAKITUN Fpa(I)I/I"ICCKI/IM METOAOM
2Ag + (N H4)28208—> Ag2804 + (N H4)2804,
€CJIY U3BECTHBI KOHCTAHTHI CKOPOCTU U TEMIIEPATypa PEaKLUN:
t°C 20 40 60
K*10* 054 066  1.77
9. O6T)$ICHI/ITB IIOHATHUC U HpI/IBeCTI/I ypaBHeHHe KOHCTAHTBI XUMHNYCCKOT O paBHOBeCI/IH, HUCXoad u3
YCIIOBHS PABEHCTBA MPSIMON M 00paTHOM CKOpOCTEH XUMUUECKOH peaKkuuu
10, PaCCQI/ITaTB, KaK UBMCHHUTCA CKOPOCTH IIPAMBIX U O6paTHBIX peaxunﬁ B paBHOBECHBIX CUCTC-

max: 1) Hy + J, <> 2HJ; 2) 2NO + 0, <> 2N0, ipu yBeTHUEHUH JJaBJICHUS B 2 pasa.



11 OGBSICHUTH CYIIHOCTH (POTOKOJIOPHUMETPUUYECKOTO METO 1A OIIPEICIICHUS] KOHLIEHTPAIMH Be-

IIECTB B pacTBOpax. B kauecTBe 0CHOBHI B34Th 3aK0OH byrepa-Jlambepra-bepa.

12 KieTouHbIN COK, [TOJIyYE€HHBIN U3 KOPHEH caxapHOil CBEKJIbI, UMEET KOHLIEHTPALMIO caxapa
17% (BecoBbIX). BerunciauTs ero reMieparypy 3amep3aHus 1 ocMoTuuyeckoe aasienue i 27°C.

[InmoTHOCTB pacTBOpa paBHa 1,1 Kr/M>
13 Ilpu pactBopenuu 2,76 r TpexaroMHoro cnupta B 200 r BoAbI TeMIIepaTypa 3aMep3aHus 1o-

Husmiack Ha 0,279 rpagyca. OnpeaenuTb MOJIEKYJISIPHYIO MacCy 3TOTO CIUPTA U 3alucaTh
14 TlosicHUTB sIBIIEHUS OCMOca U 00paTHOro ocMoca. OnpenenuTb 0CMOTUYECKOE JIaBICHUE BOI-

HOT'0 pacTBOpa ri1toko3bl pu 25°C, eciau B 3 11 pacTBopa coepKUTcst SOr riItoK03bl.

15. PactBOp TpexaToMHOTO criupTta, coaepxamuid 1,38 r cnupra B 100 r Boapl, 3amMep3aeT mnpu

temneparype —0,279 °C. Onpenenuts, 4To 3a CHUPT PacTBOPEH B BOJIE.

16. II9TUNPOLIEHTHBII BOAHBINA PACTBOP MEIHOTO KYIOpOCa MCIONb3YIOT B KayecTBe (pyHrUuua.

Paccuurars Temneparypy 3amep3aHus 3TOr0 pacTBOpa.

17. Ha oCHOBaHUHU TEOPHH PACTBOPOB OOBSCHUTH MEXAHH3M 3JIEKTPOIUTHYECKON TUCCOLMAIUU

CHJIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB.

18 OOBscHuTh nousAtue pH u pOH BoaHBIX PacTBOPOB.

19. pH pactBopa paBen 7,21. HaliTu KOHLIEHTpalluu BOJOPOJHBIX, THAPOKCUIIbHBIX HOHOB U pOH.

20.PaccunTaTh KOHIICHTPAIIMIO HOHOB BOJOPOA B pacTBopax, eciiu ux pH paBHsL: a) 9,3; 0) 2,7.

YKa3arh peakiuio Cpeibl.

21 Ilouemy npu noGaBiIeHUH KUCIOT Uiy menoued pH OydepHoil cucTeMbl U3MEHsAETCs He3Ha-

yutenbHO? HamucaTts mexanusm O0ydepHoro neiictBus OygpepHbIX cMeceil.

2 OObACHUTH TOHATUS AaKTUBHAas(CBOOOJHAs) KHUCIOTHOCTh M CBs3aHHasg KUCIOTHOCTh. Kax

MO>KHO HX OIPEAETUTh B paCTBOpE.

23 O0wsicuuth Meton pH-merpuu (Ha OCHOBE TajlbBaHMYECKOTO 3JIEMEHTAa, COCTABICHHOTO W3

XJIOPCEePEOPSHOTO U CTEKIISTHHOTO 3JIEKTPOIOB).

24. OOBSICHUTH ¥ MOKA3aTh HA PUMepax SBJICHUS XUMUYECKON B (pr3nyecKoi arcopouunu.
25.BbuucanTh BEMUYUHY acopOiuu 1o ypaBHeHuto ['u66ca nist cniupta npu 200C 1 KOHIEH-
tpauuu C2 = 0,25 xmoab/1M3, eciii TOBEPXHOCTHOE HaTsHKEHUE Boasl — 72,75 <10-3 H/m, pac-
TBOpa crupta — 5110-3H/m, C1=0,00.
26.00BACHUTD U TIOKa3aTh HA MIPUMEPAX SIBJICHUE HOHHOH aJIcOpOIuH.

27.Kak onpenenuth 0OMEHHYIO KUCIOTHOCTD MTOYBHI.

28. OOBSICHUTD MOHATHE TOBEPXHOCTHO-AKTUBHBIX BEIIECTB, IPUBECTH MPUMEPHI.

29. OnucaTh 3aKOHOMEPHOCTH MOHHOTO OOMeHa. YKa3aTh, B KaKO# IMOCIIeJ0BaTelIbHOCTU Oy/eT

MPOUCXOJIUTh MOHHBIM 0OMeH Ha katuonute B H+- dopme crnemyromux anextponutos:CaCl2;

KNO3; Na3P0O4; FeCls.

30. CocTaBuTh CTEXMOMETPUYECKUE YPAaBHEHUSI HOHOOOMEHHOIO Mpoliecca 00ecCoNMBaHMs BOIBI.

OOBACHUTD CYIIHOCTb ITOTO IpoIiecca.

31. Paccuntarh KOJTMYECTBO MOJIOUYHOM KUCIOTHI, afcoporpoBanHoe 100r akTHBUPOBAHHOTO YT,

€CJIM paBHOBECHAs! KOHIIEHTPAIIMSI MOJIOYHOW KHUCIOTHI B pacTBOpE paBHa 7,5 MOJB/N, a KOHCTaH-

TBI ypaBHeHHs OpeitHnxa, onpeielIeHHbIe ONBITHEIE IyTeM, paBHbl K= 3,8 u 1/m=0,17.

32. IIpu amcopOIiy MOJIOYHON KUCTIOTHI HA MOYBE OBLIN MOJTYYEeHBI CIEAYIOIINE Pe3yabTaThl:
PaBHOBecHas xoHIeHTparms, moib/i1 0,02; 0,04; 0,08
AncopOrust, MOJIb/KT 0,05; 0,10; 0,14.
OnpenenuTts 3HaY€HUE KOHCTAHT B ypaBHEeHUH DpelHnxa.

33. K xakomy a51eKTpofy MpH 3nekTpodopese OyayT nepemMenaTbes YacTHIIBI 30151 HOU1a cepe-

Opa, moydeHHoro B mpucyTcTBuH n30bITKa AgNO3? CocTaBUTh CXeMy CTPOCHHS MUTIEILIHI.

34.K kakoMy 53JeKTpojay Hpu anekrpodopese OyayT nepeMernarbesi 4acTUIbl 3078 Cyib(uua

MBIIIBSKA, CTAOMIM3UPOBAHHOTO CEPOBOJOPOIHON KHUCIOTOH? 3amucarh CXeMy CTPOEHUS MHU-

LIEJJIBI 3TOTO 30J141.

35. [Toporu Koarymisiuu JUIst UCCIIEyeMOr0 3011 paBHBI:

y(NaNO3) = 300 mmons/am3,y(Na2S04)= 295 mmons/nm3,y(MgCl2)=25 MmMonb/nmM3,

v(AICI13) = 0,05 Mmos /am3. OnipenenuTs 3apsi MUIIEIUT 307151.



36. 'mapo3omb xnopua cepedpa nomydeH B u30biTke AgNO3.Kaxkoii u3 anexrposnutos - KCI,
K2S04,CaCl2-6yner uMeTs HaMMEHbIINN MOpor Koaryisiuu? OTBeT 000CHYMHTE.

37. OOBSACHUTD M MOKA3aTh CXEMAaTUYHO MPOIECC THIICOBAHUS TIOYB.

38. OOBACHUTH U MTOKA3aTh CXEMaTUYHO MEXaHU3M 00pa30BaHUS SMYIIbCUI PACTBOPOB LIS
OIIPBICKMBAHUS PACTCHUIL..

39. O0BsICHUTH 00pa30BaHKE MIIMCTBHIX OCAIKOB B BOJAOEMAaX, IPUBECTU IPUMEPBHI.

7.4 Metoanueckue MaTepHaJibl, ONpeaeJsA0Ne NPoueaypbl OeHUBAHUS 3HAHUM, yMe-
HUI U HABBIKOB M ONbITA J€ATEIbLHOCTH, XapaKTepU3yUUX 3Tanbl GopMUPOBaHUS KOMIIe-
TeHIUA

Kontposb ocBoeHust tUCUUIUTMHBI «DU3nuecKas U KOJUIOMHAS XUMHUD TTPOBOJUTCS B COOT-
BercTBuM ¢ [INKyOI'AY 2.5.1 «Tekymuii KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOYHAS aTTECTAIIHS
CTYJICHTOB.

Texyiuit KOHTPOJIb MO JUCIUILIMHE MTO3BOJISET OLIEHUTH CTENEHb BOCIPHUATHS yueOHOro Ma-
TepHasa v MPOBOTUTCS ISl OLEHKU PE3yIbTAaTOB U3YUCHHSI PA3/ICIOB/TEM JUCIIUILTHHBIL.

Texymuit KOHTPOJIb MPOBOAUTCA KAaK KOHTPOJb TEMAaTHUECKHH (110 UTOraM H3Y4YeHHs OIpe-
JICIEHHBIX TE€M IUCHUIUIMHBI) U PYOEKHBIM (KOHTPOIb OMPENEICHHOIO pa3jesia WU HECKOIbKUX
pa3aesios, nepes TeM, Kak NPUCTYNUTh K U3YUYEHHUIO OUepeIHOM YacTH yueOHOro Marepuaia).

a) KputepusiMmu OIleHKH BBITIOJTHEHHOTO Kelc-3aaHusl SBISIETCS MOJHOTA OTBETa Ha MPaKTH-
YECKUE U TEOPETUUECKHUE BOTPOCHI.

OLeHKa «OTJIIMYHO» CTABUTCS, €CJIM YETKO U3JI0KEHBI PEIICHHS U IPUEMbI BBITIOJHEHUS 3a/1a-
HUS.

OreHKa «XOpOIII0Y» - OCHOBHBIC TPEOOBAHUS K 33JAHHIO BBIIIOJIHEHBI, HO IIPU 3TOM JIOIYIICHBI
HEZ0YEThl B U3JI0KEHUU TEOPETUYECKOT0 MaTepHalia o TeMe 3aJaHusl.

O1eHKa «yJ0BJIETBOPUTEIBHO» - UMEIOTCS CYIIECTBEHHBIC OTCTYIIJICHUS OT MU3JI0XKEHHS TEO-
PETHYECKUX U MPAKTUYECKUX BOIIPOCOB MO TEME 3a/1aHUS.

0) KputepusiMmu OLIEHKU BBITIOJTHEHHOW J1a00pPATOPHOIl paGoThl SBISETCS TOJTHOTA BBIIOJ-
HCHUA pa6OTBI M OTBCTA HAa MPAKTUYICCKHUE U TCOPETUICCKUC BOIIPOCHI.

OneHka «OTJHYHO» CTaBUTCS, €CIIHM BBIIOJIHEHBI Bce TpeOOBaHUs K JabopaTopHOl pabote,
YEeTKO M3JI0KEHBI PEIICHUS U MPUEMBI BBIMOIHEHUS paboThl, COOMI0CHBI TPeOOBaHUS K BHEUTHEMY
0(pOpMIIEHHIO.

OneHka «XOpouo» - OCHOBHbIE TPeOOBaHUS K J1aOOpaTOPHOM paboTe BBINOJIHEHBI, HO MPH
9TOM JIOMYIIEHBI HEJIOUETHI B U3JIOKEHUU TEOPETUUECKOTO MaTepuraia 1o TemMe jJabopaTopHoit pado-
ThI, UMEIOTCS YIYIIEHUS B 0OPMIICHHH.

OneHka «y10BJIETBOPUTEIBHO» - UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHUN K
BBHITIOTHEHUIO J1a00paTOpHOIl pabOThI, UCHBITHIBACT 3aTPYAHEHUS MPU H3JI0KEHUU TEOPETUYECKUX
BOIIPOCOB I10 TEME PabOTHI.

OuneHka «Hey/I0BJIETBOPUTEIBLHO» - TabopaTopHas padoTa HE BBINOIHEHA, OOHAPY)KUBAETCA
CYIIECCTBECHHOC HCIOHMMAHUEC TCOPECTUUCCKHUX BOIIPOCOB 110 TEME pa6OTI)I.

B) Kputepusimu ouenkmu pedepara SBISIOTCS HOBH3HA TEKCTa, 0OOCHOBAHHOCTH BBHIOOpA
WCTOYHHUKOB JIMTEPATYpHl, CTENEHb PACKPBITUS CYLIIHOCTH BOIIpOCa, COOJIOAECHHE TpeOOBaHUM K
0(pOpMIIEHHIO.

OneHka «OTJIMYHO» CTaBUTCS, €CIIU BBINOJHEHBI Bce TpeOOBaHUS K HalMCaHUIO pedepara,
o0o3HaveHa npobiaema 1 000CHOBAaHA €€ aKTyaJbHOCTb, CJIEJIaH aHaJIN3 Pa3IMYHbIX TOYEK 3pEHUS Ha
npobJeMy U JIOTHYHO U3JI0kKEeHa cOOCTBEHHAst MO3HLHUS, C(HOPMYIHUPOBAHBI BBIBOJIbI, TEMa PACKPHITA
TIOJTHOCTBIO, BBIIEPKaH 00beM, COOTIOIEHBI TPeOOBaHUS K BHEITHEMY O(OPMIICHHIO.

OneHka «X0po1o» - OCHOBHbIE TpeOOBaHMA K pedepaTy BBHIIOIHEHBI, HO IIPU 3TOM JIOIyILe-
HBI HEJIOYETHI B U3JIOKEHUH MaTepHaia, OTCYTCTBYIOT JIOTHYECKast TIOCIIEIOBATEIBHOCTD B CYX/ICHH -
AX, He BbIJIepKaH 00beM pedepara, UMEIOTCS YIYIIEHUS B OOPMIICHUH.



O1eHKa «y/I0BJIETBOPUTEIBHOY» - HIMCIOTCS CYIIIECTBCHHBIC OTCTYIICHHS OT TPeOOBaHUIT K
pedepary.

OneHKa «HeyT0BJIeTBOPUTEILHO» - TeMa pedepara He pacKphiTa, 00HAPYKHUBACTCS CyIIe-
CTBCHHOC HCIIOHUMAHUE HpOGHeMBI.

r) Kputepun orieHku 3HaHUN CTYIEHTOB MPU MPOBEICHUH TECTUPOBAHMS.

OueHka «OTJIMYHO» BBICTABIISIETCS MPU YCIOBHUH MPABMILHOTO OTBETA CTY/ICHTA HE MEHEE
geM 85% TeCTOBBIX 3aaHUI;

OueHka «X0poLI0» BHICTABIISICTCS MPU YCIIOBUM MPABUIIBHOTO OTBETA CTYJ/IEHTA HE MEHEe
geM 70% TeCTOBBIX 3aIaHUI;

OueHka «y10BJEeTBOPUTEIbLHO» BBICTABJISETCS MIPU YCIOBUU MPABUIILHOTO OTBETA CTYACHTA
He MeHee 9eM 50% TecTOBBIX 3aJaHuT;

OueHka «HeyI0BJIETBOPUTEIbHO)» BHICTABIIICTCS MPU YCIIOBUM MPABUIIBHOTO OTBETA CTY-
nenTa MmeHee ueM 30% TEeCTOBBIX 3aJIaHMI;

1) Kpurepuu ornieHku 3HaHUN 00y4aroMXcs MPHU BHICTYIJIEHUH € IOKJIA0M

IToka3zareinb I'papanus bamnbr
CooTBeTcTBHE JIOKJIaJa 3asiB- [ COOTBETCTBYET IOIHOCTBIO 2
JICHHOH TeMe, eI U 3aJa4aM €CTh HECOOTBETCTBUS (OTCTYIICHHS) 1
IPOEKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOECIIeunBaeT 2
HU3alMs) JOKJaxa, KoTopas | CTpyKTYpUpPOBAaHO, HE 0OecreunBaeT 1
oOecrieunBaeT MOHUMAHUE €r0 HE CTPYKTYpUPOBaHO, HE 00eCIIeunBaeT 0
coJiepKaHus

KynbTypa BbICTYyILIEHHS — YTe-
HUE C JINCTa WK pacckas, 00-
PAIICHHBIN K ayAUTOPUH

pacckas 0e3 oOpameHus K TEKCTy
pacckas ¢ oOpalieHlueM TeKCTy
YTEHUE C JINCTA

JocTynHocTh 10KIa8a 0 coaep-
YKaHUM MPOEKTa, €ro LesX, 3a-
Jlayax, METO/Iax M pe3ysibTaTax

JOCTYITHO 0€3 YTOUHSIOIIUX BOIIPOCOB
AOCTYIIHO C YTOUYHAIOMIUMHA BOIIPOCaAMH
HCOOCTYITHO C YTOUHAIOOIMMHU BOIIPOCAMU

[{enecooOpa3HOCTb, UHCTPY-
MEHTaJIbHOCTD HAarJISTHOCTH,
YPOBEHb €€ UCTIOIb30BAHMS

nesecoodpasHa
11€J1eC000pa3HOCTh COMHHUTEIbHA
HE 1erecoodpa3Ha

Co0mroieHrne BpeMEeHHOTO pe-
rJIaMeHTa Jlokiaana (He oomnee 7

MUHYT)

coOJII0/ICH (HE MPEBBIILIEH)
IpeBbIILIeHNE 03 3aMeuaHus
MIPEBBIILIEHHUE C 3aMeYaHUEM

YETKOCTh M TIOJIHOTA OTBETOB HA
JIOTIOJIHUTEIbHBIE BOIIPOCHI 110
CYILIIECTBY JOKJIaJia

BCE OTBETHI YETKHE, MTOIHEIE
HEKOTOPBIE OTBETHI HEUETKUE
BCE OTBETHI HEUESTKUE/HETTOJIHBIE

Bnanenue crienuanbHON TEpMU-
HOJIOTHEN 1O TeME MTPOEKTa, UC-
MMOJIBL30BAHHOM B JIOKJIaJIe

BJIaZiceT CBOOOIHO
HHOTI'JAa OBUT HETOYEH, OIIHOANCs
HE BIAJEET

KynpTypa auckyccum — ymenue
MOHATh coOecelHUKa M apry-
MEHTHPOBAaHO OTBETUTh HA €r0
BOIIPOCHI

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

OFRPDNORFRPNORFRLPDNORFLPDNOEFLPRDNORFPDNOEKLDN

IIxaJja oueHKH 3HAHUI 00y4arOIUXCH NPH BBICTYIVICHUH C JOKJIAI0M:

OrneHka «oTau4Ho» — 15-18 0annos.




Onenka «xopomo» — 13-14 Gaos.
OreHka «y/0BJeTBOPUTEIbHO» — 9-12 6aos.
OrieHKa «Hey/10BJIeTBOPUTEILHO» — 0-8 6aos.

e) Kpurepuu BbicTaBieHHs OIICHOK PH MPOBeJeHUH 3a4eTa.

OueHka «OTJIMYHO» BBICTABISIETCS CTYJEHTY, KOTOPBII 00J1aJaeT BCECTOPOHHUMHU, CUCTEMA-
TU3UPOBAHHBIMU U TJIYOOKMMH 3HAHUSMH MaTepuajia ydyeOHON HporpaMMmbl, yMEeT CBOOOTHO BbI-
MOJIHATH 3aJaHUsI, TIPETYCMOTPEHHBIC y4eOHOW MPOTpaMMOid, YCBOWJI OCHOBHYIO M O3HAKOMUIICS C
JIOTIOJTHUTEILHOM JIUTEPATypOH.

OneHka «XOpOLIO» BBHICTABIIAETCS CTYICHTY, OOHApyKMUBILEMY IOJIHOE 3HAHHE Marepuana
y4eOHOW MpPOTrpaMMBbl, YCIICUITHO BBIMOJHSIONMIEMY MPEIyCMOTPEHHBIC y4eOHON MporpaMMoi 3aja-
HUS, YCBOMBIIEMY MaTeprai OCHOBHOM JIUTEPATYpPbl, PEKOMEHAYEMOM yueOHOM MporpaMMoii.

OueHka «y10BJE€TBOPUTEIbHO» BBICTABISECTCS CTYICHTY, KOTOPBIN MMOKa3al 3HAHUE OCHOB-
HOTO MaTepuana y4eOHOW ImporpaMMbl B 00bEME, JOCTATOYHOM M HEOOXOTUMOM MJis JajbHeHIen
yueObl, CIPABUJICS C BHIIIOJIHEHUEM 3aJJaHUi, 3HAKOM C OCHOBHOM JIUTEpaTypOil.

Ouenka «HeyI0BJIETBOPUTEILHO» BHICTABIISICTCS CTYACHTY, HE 3HAIOIIEMY OCHOBHOMN 4acTH
MaTtepuana y4eOHON ImporpaMMbl, JOMYCKaOIEMy MPUHIUIHAIBHBIE OUIMOKN B BBHIIOJHEHUH 33/1a-
HUM, HEYBEPEHHO C OOJIBIIMMHU 3aTPYAHCHUSMHU BBITIOJIHSIONIEMY MPAKTHYECKUE PAOOTHI.

1) KputepusiMu OIleHKU BBITIOJIHEHHOTO Keilc-3a1aHus SBISETCS MOJHOTA OTBETA HA MPAKTH-
YECKUE U TEOPETUUECKHUE BOTPOCHI.

OLeHKa «OTJIIMYHO» CTABUTCS, €CJIM YETKO U3JI0KEHBI PEIICHUS] U IPUEMbI BBITIOJIHEHUS 3a/1a-
HUS.

Or1eHKa «XOpOIII0Y - OCHOBHBIC TPEOOBAHMS K 33JaHHUIO BBIITOJIHEHBI, HO ITPH 3TOM JI0-
MYIIEHBI HEJJOYETHI B U3JI0KEHUU TEOPETUUYECKOT0 MaTepHala o TeMe 3aaHHUs.

OreHKa «yI0BJIETBOPUTEIHHOY - UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT U3JIOKEHUS TEO-
PETHYECKUX U MPAKTUYECKUX BOIIPOCOB IO TEME 3a/1aHusl.

8 IlepeyeHb OCHOBHOI 1 1I0NIOJHUTEIbHOI JTUTEPATYPHI

OcHoBHAA

1. T'opuikoB B.M. OcHoBHI (hu3nueckoit xumun [ DNeKTpoHHbIN pecypc]: yueOHuk/ ['opirkoB
B.U., Ky3nenoB U.A.— DnekTpoH. TekcToBble naHHble.— Mocksa: JlabopaTopus 3Hanuii, 2017.—
408 c.— Pexum nocrymna: DbC «IPRbooksy. http://www.iprbookshop.ru/88904.html

2. Pomanenxko E.C., ®pannesa H.H. ®usnueckas xumus. Ctaspononbckuii [AY . U3n. «I1a-
parpad». 2012. an. agpec http://www.iprbookshop.ru/47378.html.

3. Nokposckas E.H., benbnosa T.I'. ®uznueckast xumus. Xumus atMocepbl. MOCKOBCKUI
roCylapCTBEHHBIN CTPOUTENBHBIN yHUBEpcuTeT, Al [In Op Menuna, ObC ACB. 2015. an1. agpec_
http://www.iprbookshop.ru/366.html.

JJomosiHuTEIbHAS

1. OneKTpoHHBIH y4eOHUK M0 (pu3ndeckoil u komonaHol xumuu. Tpetrbsikosa O.U., ['ybano-
Ba H.5. 114/57 MB. [Dnextponnsiii pecypc]. — Kpacnomap: Kyol'AY. 2014.- IDA [articlelD]:
1001406014.- Pexxum noctyna: http://ej.kubagro.ru/2014pdf/14.pdf

2. AnpapromkoBa O.B., Boctpukosa T.1., I1IBeipeBa A.B., Ilonosa E.FO.Xumus. M36pannsie
pazzaensl oOmiel ¢u3zndyeckoil u Komon HONH Xumun.HoBOCHOUPCKUII rocyapCcTBEHHBINH TeXHHUYE-
ckuit yausepcurtet.2011.9:1. anpec http://www.iprbookshop.ru/44701.html.

3. Poqun B.B., I'opuakos 3.B., OpoGeny B.A. ®usnveckas u komnouaHas xumus. CraBpo-
MOJICKAA ~ TOCYHApCTBEHHBbIM  arpapHslii  yHuBepcuter, AI'PYC.  2013. »s1.  an-
pechttp://www.iprbookshop.ru/47377.html.
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http://www.iprbookshop.ru/47378.html
http://www.iprbookshop.ru/366.html
http://ej.kubagro.ru/2014pdf/14.pdf
http://www.iprbookshop.ru/44701.html
http://www.iprbookshop.ru/47377.html

4. bparuukoBa .I". ®u3uKko-XxuMHUYECKHE OCHOBBI HH)KCHEPHOM dKOJIOTHH. Poccuiickuii yHU-
BepcuTeT ApYyKObI HapoaoB. 201 1. a1 agpec http://www.iprbookshop.ru/11405.html.

5. Kupuuenko O.A. ITpaktukym 1o xkoyuiongHou xumud. IIpomereit. 2012. sn. agpec_
http://www.iprbookshop.ru/18601.html

6. I'ybanosa H.5., TECTbI no ¢pusznveckoit u koymonaHon XumMuu. OO0pa3oBaTeIbHBIN MTOP-
tan Ky6oI'AY. 2010.

9 Ilepeyenn pecypcoB HH(POPMAIHOHHO-TEJTIEKOMMYHUKANMOHHOI ceTH « AHTEepHET»

IlepeyeHb 3J1IEKTPOHHO-0HOJIHOTEYHBIX CUCTEM:

Ne HanmMmenoBanue TemaTHnka Ccblika
Znanium.com VYHuuBepcanbHas | https://znanium.com/
IPRbook YuuBepcanbHas | http://www.iprbookshop.ru/
OO6pa3zoBaTeNbHBIN MOPTAI YuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY

10. MeToauyeckue ykazaHusl JJ1s1 00y4AIOIIMXCS 110 OCBOECHUIO U CIIAIIIM -
HbI

1. DnexTpoHHBIH yueOHUK 1Mo (hu3nyecKoil 1 kowtonaHon xumun. TperbsikoBa O.U., ['ybanosa H. 5.
114/57 MB. [Daextponusiii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA [articlelD]: 1001406014.-
Pesxum moctyma: http://ej.kubagro.ru/2014pdf/14.pdf

2. Konnouanast XuMus B BOIIPOCax U OTBeTaX Y4yeOHO-METoau4ecKoe mocodue (A yyammxcs 0aka-

naBpuata Ouosormueckux (daxkynpretoB — Kpacnomap: Ky6l'AY, 2013 - 44 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja khimija v voprosakh i otvetak
h.pdf

3. Metoanueckue yKkazaHus JUisE KOHTPOJIS CAaMOCTOSITETbHOM paboThl CTYJEHTOB IO Kypcy (du3uue-
CKOM M KOJUIOMTHOW XUMUHU (I1sI CTYACHTOB OMOJOTHYECKUX CIEIUATbHOCTEH CeTbCKOXO03SIMCTBEH -
HBIX BY30B) — KpacHonap: Kyol'AY, 2006 — 41 c -
https://edu.kubsau.ru/file.php/105/kaf. _pochvovedenija/Metodicheskie ukazanija_dlja_kontrolja sa
mrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf

11. Ilepeyenr  WHGOPMANMOHHBIX  TEXHOJOIMii, HMCHOJb3yeMbIX HPH  OCYLIECTBJICHUH
00pa3oBaTe/IbHOrO MpoLecca MO JMCHUILIMHE, BKJIOYas IepedyeHb NMPOrpaMMHOro obecme-
YyeHHs 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HNudopmaninoHHble TEXHOJIOTHH, HCIONIb3yeMble MPHU OCYILECTBICHUH 00pa30BaTeIbHOrO Mpolecca Mo
JTUCITUIIIIMHE TIO3BOJISIIOT: OOECHEeYNTh B3aUMOJCHCTBHE MEXIY Y4YaCTHHKaMHU 00- pa3oBaTelbHOTO
mpouecca, B TOM YHCI€ CHHXPOHHOE M (WMJIM) AaCHHXPOHHOE B3aUMOJIEHCTBHE IOCPEICTBOM CETU
"UnTtepHet"; GUKCHUpOBATH X0 00pPa30BaTEIHLHOTO MPOIIECCa, PE3yIbTaTOB MPOMEXYTOYHON aTTECTAIlUN
M0 JIUCIUIUIMHE U PEe3yJIbTaTOB OCBOEHHUS O0Opa30BATENBHOUW MPO- TpamMMbl; OpPraHU30BaTh MPOIECC
oOpa3oBaHUs MyTeM BHU3yalW3allMd HW3ydaeMod HHQOpMAIMK  TOCPEJACTBOM  HCIOJIB30BaHUS
Ipe3eHTalni, y4eOHbIX (PUIBMOB; KOHTPOJIUPOBATH PE3YJIbTaThl 00YUEHHUS Ha OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUA.

11.1 TlepeueHb TUIEH3MOHHOIO IPOrPAMMHOTO OOeCTIeueHUs


http://www.iprbookshop.ru/11405.html
http://www.iprbookshop.ru/18601.html
http://ej.kubagro.ru/2014pdf/14.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://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

No HaumenoBanue

KpaTlcoe OIMMCaHHue

Microsoft Windows

OnepanmonHasi cucteMa

2 Microsoft Office (Bximrouaer Word,
Excel, PowerPoint)

[TakeT o(UCHBIX TPUIOKESHUN

11.2 Tlepedens npodeccuoHaIbHBIX 0a3 NaHHBIX U HH()OPMAITMOHHBIX CIIPABOYHBIX CH-

CTEM
No HaunmenoBanue Temaruka DJIEKTPOHHBIN aapec
1 [apanT [TpaBoBas https://www.garant.ru/
2 Koncynbrant ITpaBoBas https://www.consultant.ru/
3 Hayunas anmekTpoH- | YHHUBepcaibHas https://elibrary.ru/
Has OoubmmoTexa
eLibrary

11.3 Joctyn k cetu UuTEepHeT
Joctym k cetu HTEpHET, 10CTYN B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY

YHHMBEpPCUTETA.

12 MaTepl/IaJIbHO-TeXHH‘IeCKOC o0ecrneueHue JJIA oﬁyqemm o IMCIOMIIJIMHE
HJ'IaHI/IpyeMbIe IIOMCIICHUA AJIA IMTPOBCACHUA BCCX BUIOB y‘Ie6H0ﬁ ACATCIIBHOCTH

HaumenoBanue yueOHbIX
IpeMETOB, KYpCOB,
JUCLHUIUIMH (Moayeit),
NPaKTUKH, MHBIX BU/I0B
y4eOHOU AesITeNbHOCTH,

HanmeHnoBaHme TOMEIIeHNH TS
MIPOBEJICHUS BCEX BUIOB YyUeOHOM
JIEATENIbHOCTH, IPEAYCMOTPEHHOMN

y4eOHBIM TJIAHOM, B TOM YHCIIE,

MOMEIIEHUN JJISI CAMOCTOSITEIbHOM

Anpec (MECTONOJIOKEHUE)
MOMEIIEHNH JUTS IPOBECHUS
BCEX BHUJIOB yueOHOMH
IEATeNbHOCTH,
NPeyCMOTPEHHON Y4eOHBIM

MPEIYCMOTPEHHBIX paloTBhl, C yKa3aHUEM NepeyHs IUTaHOM (B clly4ae peaan3aliu
y4eOHBIM ITAHOM OCHOBHOT'0 000py/10BaHMsl, yueOHO- 00pa3oBaTeNbHBIX IPOrpaMM
o0pa3oBaTenbHON HarJsIHBIX TTOCOOMM 1 MCIIONIb3YeMOTo B ceTeBoil popme

IPOrpamMMBbI IPOrpaMMHOT0 0OecreueHus JOMOJTHUTENBHO YKa3bIBaeTCs
HalMEHOBAaHUE OpPTraHU3alHH,
C KOTOPOM 3aKJII0YEH
JIOTOBOD)
2 3 4
Xumus duznueckas u [Tomemenune Ne221 I'VK, mnomans — 350044, Kpacnomapckuii
KOJLTOMIHAS 101m?; mocamounbIx MecT — 95; kpaii, . Kpacnonap, yi.

yueOHas ayJUTOPHS 7S POBEACHUS
Y4eOHBIX 3aHSITHH, TS
CaMOCTOSITENTLHOUN pabOTHI
00ydJaronuxcs, B TOM YUCIE IS

00y4aroIuXcsi ¢ UHBATUIHOCTHIO

OB3
crienManu3upoBaHHas Mebelnp (yueOHas

JIOCKa, yueOHast MeOeb), B T.4 JJIA

00y4aroIuXcsi ¢ UHBATUIHOCTHIO
OB3;

Kanunawnna, 13



https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

TEXHUYECKUE CPEJICTBA OOYUCHUS,
Ha0OPbI IEMOHCTPAIIMOHHOTO
000pyIOBaHUS M YUEeOHO-HATIISTHBIX
nocodbuit (HOyTOyK, MPOEKTOp, KpaH), B
T.49 JJ151 O0YYAOIINXCS C
nHBanuaHocTeo 1 OB3;
nporpammHoe obecriedenue: Windows,
Office.

ITomemienne Nel 14 300, miomaas —
43M?; mocaIouHBIX MecT — 25; yueOHas
ayJUTOPHS JJIsL TPOBEICHUS YIeOHBIX
3aHATHUH, U1 CAMOCTOSITEIIBHOW PaObOThI
00yyJaroumxcs, B TOM YUCIe s
00y4aroIuXcsi ¢ UHBATUIHOCTHIO U
OB3
crenuanu3upoBaHHas meoensb (yueoHas
JocKa, yueOHas Mme0Oeib), B TOM YUCIIe
JUIsE 00YYaOIIUXCS C UHBATTUAHOCTHIO U
OB3

13. Oco0ennocTn opranusauuu o0ydenus jun ¢ OB3 u nuBaanI0B

Jlia naBanuaoB u ui ¢ OB3 MoxeT u3MeHAThCsl 00BEM TUCHUIUIMHBI (MOAYIISI) B yacax, BbIIEICHHbBIX
Ha KOHTaKkTHyIO paloTy oOywaromerocss ¢ mnpemnojaBaTeneM (10 BHAaM Y4YeOHBIX 3aHATHI) U Ha
CaMOCTOSITENIbHYI0 paboTy oOydaromierocs (IMpu 3TOM HE YBEIUYMBAETCS KOJUYECTBO 3a4YETHBIX EIUHUII,
BBIJICJIEHHBIX Ha OCBOCHUE JIUCIIUIIUHBI).

@DOH/IBI OIICHOYHBIX CPEICTB AAANTUPYIOTCS K OTPaHUYEHUSIM 310POBbs U BOCIIPUATHUS UH(POPMAILIUU
00y4aronuMucs.

OcHoBHblE (QOpPMBI TPEICTaBICHUS OIEHOYHBIX CPEJICTB — B Me4yaTHON ¢opme umm B Qopme
JJEKTPOHHOTO JOKYMEHTA.

®opMBbI KOHTPOJISI U OLIeHKH pPe3y/bTaTOB 00y4eHus1 MHBaIuA0B 1 jun ¢ OB3

Kareropun ®opma KOHTPOJISL ¥ OLEHKU PE3yJIbTaTOB 00YUEHHUS
CTYJIEHTOB C
OB3 u
VHBAJIATHOCTBIO
C napywenuem — yCTHas NpOBEpKa: JWCKYCCUM, TPEHHUHTH, KpYIJIbIE CTOJIBI,
3peHuUs cobeceJoBaHuUs, YCTHbIE KOJJIOKBUYMBI U JIp.;

— ¢ HUCIOJB30BaHMEM KOMMbIOTepa u crnenuanbHoro [1O: paborta ¢
AIIEKTPOHHBIMH ~ 00pa30BaTENIbHBIMU ~ pecypcaMH, TEeCTUPOBAHHE,
pedeparbl, KypcOBblE€ MPOEKTHI, IUCTAHLHUOHHBIE (QOPMBI, €CIu
MO3BOJISIET OCTPOTA 3peHHs - Tpaduueckue padboThl U Ip.;

IpU BO3MOXXHOCTH MHChbMEHHas IMpOBEpKa C HCIOJIb30BaHUEM pelbedHO-
TOYEUHOW cHcTeMbl bpaiing, yBenuyeHHOro mpudTa, HCIOIB30BaHHUE
CHEIMAIbHBIX ~ TEXHUYECKUX CpeACTB  (TU(MIOTEXHUUYECKUX  CPEACTB):
KOHTPOJIbHBIE, Tpauueckue padoThl, TECTUPOBAHUE, IOMAIIHUE 3aJaHUA,
3cce, OTUETHI U Jp.

C napywenuem — TIHCbMEHHas TpPOBEpKa: KOHTPOJIbHBIE, Trpaduyeckue padoThl,

cnyxa TECTUpOBAaHUE,  JOMAaIllHWE  3aJaHus,  3CCe,  MHCbMEHHbIE
KOJUIOKBUYMBI, OTYETHI U JIp.;

— C WCHOJb30BAHMEM KOMIBIOTEpa: paboTa ¢ 3IEKTPOHHBIMU




00pa3oBaTENFHBIMU PECypcaMu, TECTUPOBAaHUE, pedepaThl, KypcoBbIe
MPOEKTHI, rpaduyeckre padoThl, AUCTAHIIMOHHBIE (DOPMBI U JIp.;
IpY BOBMOXKHOCTH yCTHasE MpPOBEpKAa C HCIOJIB30BAaHUEM CIICIHATBHBIX
TEXHUYECKUX  CpeACTB  (ayAMOCPEACTB,  CPEACTB  KOMMYHHUKAIUH,
3BYKOYCWJIMBAIOIICH ammapaTtypsl M [Ip.): IUCKYCCHH, TPEHUHTH, KpYTJIbIe
CTOJIBI, cOOeceI0BaHNs, YCTHBIE KOJUIOKBUYMBI U JIP.

C Hapywenuem — TMNHChMEHHas  TIPOBEpKAa C  HKCIOJIB30BAaHHEM  CIICIHABHBIX
onopHo- TEXHUYECKHUX CPEJICTB (ATbTEPHATUBHBIX CPEJCTB BBOJIA, YIIPABICHUS
08UAMENLHO2O KOMITBIOTEPOM M Jp.): KOHTPOJbHBIE, Tpaduueckue padoOTHI,
annapama TECTUPOBAaHUE,  JOMAIHWUE  3aJaHus,  3CCe,  MHCHbMCHHBIE

KOJUIOKBUYMBI, OTYETHI U JIP.;

— YCTHas NpPOBEPKAa, C MCIOJIb30BAHUEM CIIEHUAIBHBIX TEXHUYECKUX
CpelCTB (CpeACTB KOMMYHHMKAIUI): TUCKYCCHM, TPEHUHTH, KPYIJIbIe
CTOJIBI, coOeceI0BaHts, YCTHBIE KOJUIOKBUYMBI U JIp.;

— € HUCHONb30BaHMEM  KommbloTepa W cnepuansHoro 11O
(ayIbTepHATUBHBIX CPEJICTB BBOJIa U YIPABJICHUS KOMIIBIOTEPOM H
nop.): paboTa ¢ DSIEKTPOHHBIMH 00pa30BaTENbHBIMH PECYpCaMu,
TECTHPOBaHUE, pedepaTsl, KypCOBbIE MPOEKTHI, IpaduuecKknue padoThl,
TUCTAaHIIMOHHBIE  (OpPMBI  TPENNOYTUTENbHEE  00yYaroIIUMCS,
OTPAaHUYEHHBIM B TIEPEJIBIKCHHUH U JIP.

OB3:

AanTauus npoueaypbl NpoBeleHNs POMEKYTOUHOMH ATTeCTAIUM 1JIsI HHBAJTUI0B U JINI €

B xone nposeneHus NpoMeKyTOYHOM arTeCTaluK PEyCMOTPEHO:

—IpeabsiBIIeHUEe O0Y4arolMMCs Ie4YaTHbIX W (WIM) 3JEKTPOHHBIX MaTepualioB B (opmax,
aJJalTUPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbS;

—BO3MOXXHOCTb  IOJIb30BaTbCid  MHIMBUAYAIbHBIMM  YCTPOMCTBAMH U CPEACTBaMHU,
MO3BOJISIOIIMME a/IalTUPOBATh MaTepHallbl, OCYIECTBIIATh NPUEM U Meperady HHPOPMALIUU C YIETOM
WX UH/IMBUYAJIbHBIX OCOOEHHOCTEH;

—YBEJIMYEHUE POJIOJKATEILHOCTH IIPOBEICHUS aTTECTALlNH;

—BO3MOXHOCTh TPUCYTCTBUSL ACCUCTEHTa M OKa3aHUS HUM HEOOXOAMMON mNOMOIIM (3aHATh
pabouee MecTo, IepeIBUraThCs, IPOUUTATh U O(DOPMUTH 3aJaHHE, OOILATHCS € IPENOoJaBaTEIEM).

®opMBl TPOMEKYTOYHOM aTTECTAlMU Il WHBAIMAOB W Jull ¢ OB3 10/DKHBI  yYUTHIBATH

UH/IMBUYyaJIbHBIE M NCUXO(PHU3MUECKHE OCOOEHHOCTH O00YYarolerocs/o0y4aronmxcs mno AOIIOIT BO
(YCTHO, TMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEPE, B pOpME TECTUPOBAHUS U T.I1.).

CrnennanbHbie yCJI0BHS, 00ecnieunBaeMblie B Iponecce NpenogaBaHus JUCIUILTHHbI
CmyOoenmol ¢ HapyuwleHUAMU 3PEHUs.

- npefocTaBlieHHe 00pa30BaTEIbHOTO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (opmare,
MO3BOJISIONIEM NIEPEBOJUTH MJIOCKONEYaTHYIO HH(POPMAIUIO B ayTHAIbHYIO UM TAKTHIBHYIO POpMY;

- BO3MO>XHOCTb UCIIOJIb30BAaTh MHAMBHUAYAJIbHBIE YCTPOICTBA U CPEICTBA, TO3BOJISIOIINE
aJanTUpoBaTh MaTepuaibl, OCYLIECTBIATh MNpUEM U 1Hepedadyy HHPOpMAIMM C  Y4YETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEN M COCTOSIHUSA 3/I0POBBS CTY/JCHTA;

- IIPEIOCTABIIEHUE BO3MOXKHOCTH IPENKYPCOBOTO O3HAKOMJIEHHMSI C COJEp)KaHHUEM
y4yeOHON JUCIUIUIMHBI W MaTepHajoM II0 Kypcy 3a Cc4€T pa3MelleHus HHPOpMaluuud Ha
KOPIIOPaTUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- UCIOJIb30BaHUE YETKOTO M YBEJIMYEHHOrOo MO pa3Mmepy wpudra u rpaduyeckux
00BEKTOB B MYJIbTUMEIUNHHBIX MTPE3CHTALUAX;



- HCIIOJIB30BAHUE MHCTPYMCHTOB <«JIyIIay», «IIPOXKCKTOP» IIPHU pa60Te C I/IHTepaKTHBHOﬁ

JIOCKOI1;

- O3BYYHMBAHHWE BU3YaJbHOM HH(OpMAIMK, NPEICTABICHHOW OOydyaromuMcs B XOje
3aHATHI;

- o0ecrieyeHne pa3gaToOuYHbIM MaTEPHUAIOM, AYOIUPYIOIIMM HH()OPMAIUIO, BBIBOIMMYIO
Ha DKpaH;

— HAJTMYUE TIOJITUCEH M ONUCAHMSI Y BCEX MCIIOIb3yEeMBIX B Mpoliecce 00ydIeHUs PUCYHKOB
U WHBIX Trpapuueckux OOBEKTOB, YTO JAéT BO3MOXKHOCTh TIEPEBECTH NHUCHBMEHHBIA TEKCT B
ayuaibHbIM,

— obecrnieueHre 0CO0Oro PEeyYeBOro pexuma MPEToAaBAHMS: JICKIIMH YUTAIOTCS TPOMKO,
pa30oopurBO, OTUETIIMBO, C TAy3aMH MEXJY CMBICIOBBIME OJIOKaMH WH(GOpMAIuu, 00eCreunBaeTCs
WHTOHHUPOBAHKE, TOBTOPCHUE, aKI[EHTUPOBAHUE, MPO(HIAKTHKA PACCCUBAHMSI BHUMAHHS,

— MUHUMU3ALMS BHEIIHETO IIyMa U o0ecreueHrne CIOKOMHON ayAnaibHOM 00CTaHOBKH;

— BO3MOYXHOCTh BECTH 3alUCh y4yeOHOW MH(OpMALMK CTYACHTaMU B YIOOHOW ISl HUX
dopMme (aynuanbHO, ayAHMOBU3YyalbHO, Ha HOYTOyKe, B BHJE TMOMETOK B 3apaHee IOJrOTOBJICHHOM
TEKCTE);

— YBEJIMYEHUE JOJH METOAOB COLUUAIbHOM CTUMYISUuu (oOpaileHHe BHUMAaHUS,
aneJyIsiusl K OrpaHUYEeHUAM TI0 BPEMEHU, KOHTAKTHBIE BHJIbI pabOT, TPYMIIOBBIE 3aJaHUs U JAp.) Ha
MPAKTUYECKHUX U TaOOPATOPHBIX 3aHATHSIX;

— MUHUMU3UPOBAHUE 3a/laHuM, TPEOYIOUX AaKTHUBHOTO HCIONb30BAHUS 3PUTEIHHON
MaMSITH U 3pUTEIHHOTO BHUMAHUS;

- MPUMCHECHUE TIOATAITHONW CHCTEMBbI KOHTPOJISI, 0OJiee YacThIii KOHTPOJb BBITIOJHEHUS
3aJJaHUM 7151 CAMOCTOSTETIbHOM PaboTHlI.

Cmyoenmul ¢ HapyuleHUAMU ONOPHO-08UAMENLHO20 ANNaApama
(MaJI0MOOM/IbHBIE CTYIEHTBbI, CTYAEHTbI, MMEIONIie TPYAHOCTH NepeABHKEHUs U MATOJI0THI0 BEPXHUX
KOHEYHOCTeM)

- BO3MOXHOCTb HUCIOJIB30BATh CIEUAIBLHOE MIPOrPaMMHOE 00ECIEUYEHUE U CIIEUAIBHOE
000py/s0BaHHE M TO3BOJISIONIEE KOMIIEHCHPOBATH JIBUTaTEIIbHOE HapyLIEHHE (KOJSCKH, XOAYHKH,
TPOCTH U JIp.);

- IIPEIOCTABIEHUE BO3MOKHOCTH MIPEIKYPCOBOTO O3HAKOMIIEHUS C COACPKAHUEM
y4eOHOI TUCIMITIMHBI U MaTepHUajIoM 1O Kypcy 3a CUéT pazMmelieHust HHGopMalm Ha
KOPIIOPAaTUBHOM 00pa30BaTeIbHOM MOpTAJIE;

- IIPUMEHEHHNE JOMOJHUTENBHBIX CPEICTB AKTUBU3ALMH ITPOLIECCOB 3alIOMUHAHUSA U
MOBTOPEHHS;

- OTI0pa Ha OTpe/ieNIeHHbIE U TOYHbIE TOHSTHS;

- MCIOJIb30BaHUE JJIsl WILTIOCTPALIMU KOHKPETHBIX IPUMEPOB;

- MPUMEHEHNE BOIPOCOB ISl MOHUTOPUHIa TOHUMAaHUS;

- pasjiesieHre U3y4aeMoro MaTepuaia Ha HeOobIIie JOrHuecKue OJI0KH;

- YBEJIMYEHHUE JIOJTU KOHKPETHOTO0 MaTepualia i coOI0IeHue MPUHLIMIA OT MIPOCTOr0 K
CJIO)KHOMY TIPH 0OBSCHEHUH MaTepHaa;

- HaJIM4Me 4E€TKOM CUCTEMBI U aJITOPUTMA OpPraHU3allli CaMOCTOSTENbHBIX PadoT 1
NPOBEPKU 33aJJaHU C 00s3aTeNbHOI KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;

- YBEJIMYEHUE JOJM METOAOB COLMAIBbHON CTUMYJSIUM (oOpaiieHre BHUMAaHMUS,
anmnessanys K OrpaHUYeHUSM 10 BPEMEHHU, KOHTAKTHbBIE BUABI pa0OT, TPYIIOBbIE 3a1aHus Jp.);

- obecrnieueHne OecrpensITCTBEHHOTO JJOCTYIa B IOMEIIEHNUS, a TAK)Ke MPeObIBaHUS HUX;



- HaJIMYMe BO3MOYKHOCTH HCIIOJIb30BAaTh WHAMBHUIYaJIbHbIE YCTPONCTBA M CPEACTBA,
MO3BOJISIOIINE 00ECTIEYUTD PEaTU3aIMI0 SPrOHOMUYECKUX MPUHIMIIOB U KOM(OpTHOE MpeObIBaHne Ha
MecTe B TEUCHHE BCETo nepuoa yuéonl (IOACTaBKH, CIIEHUAIbHBIE TOYIIKH U Jp.).

CTy}IeHTBI C HAPYUICHUAMH CJIyXa (rnyxne, cnaﬁocnblmamne, H03}IHOOFJIOXIHI/IC)
- IMpEaOCTaBICHUEC 06p330BaTeHBHOFO KOHTCHTa B TCKCTOBOM OJJICKTPOHHOM (bopMaTe,

MO3BOJISIONIEM MEPEBOJUTD ayJHATbHYIO ()OPMY JIEKIIMH B TNIOCKOIIEYAaTHYIO HH(POPMALIUIO;

- HaJIMYME€ BO3MOYKHOCTH  MCIIOJIb30BaThb  MHIMBHYaJbHbIE  3BYKOYCHJIMBAIOIINE
YCTPOMCTBA U CYPJIOTEXHMUYECKHE CPEJCTBA, IO3BOJIOIIME OCYLIECTBIATh NPUEM U Ieperady
UH(OPMALIUU; OCYLIECTBIATh B3aUMOOOPATHBIA MEPEBOJl TEKCTOBBIX M aynuodaiiiaoB (OJOKHOT IS
peueBOro BBO/IA), a TAKXKE 3aIUCh U BOCIIPOM3BEICHNE 3PUTEIbHON HH(POpMALIUH.

- HaJIMYME CHUCTEMBbl 3aJaHui, OOEeClHeyrBalOIUX CUCTEMATU3aLUI0 BepOaIbHOTO
MaTepuaia, ero CXeMaTu3alnio, epeBo/l B TaOIMIIbl, CXEMBbI, OIIOPHBIE TEKCTHI, TJIOCCAPHIL;

- HaJIMYME HAMVIAJHOIO CONPOBOXJIEHHUS M3ydyaeMoro Mmarepuana (CTPYKTypHO-
JIOTMYECKUE CXEMBbI, TaOJIUIbl, TpapUKH, KOHIEHTpUpYIOLIe U 0000uarmue HHGpOpMaIuio, OOpHbIE
KOHCIIEKTBbI, pa3/1aTOYHbII MaTepuan);

- HaJlnuue 4Y€TKOM CHCTEMBbl M QJIrOPUTMa OpraHU3allud CaMOCTOSTEIbHBIX PadOT U
IPOBEPKU 33JJaHUI C 00s3aTeNbHOI KOPPEKTUPOBKOM U KOMMEHTAPUSIMU;

- oOecrnieueHre MPAaKTUKHU ONEPEekaroIlero YTeHUs, KOTrJa CTyIEHThl 3apaHee 3HaKOMATCS
C MaTepuasoM U BbIIEJIAIOT HE3HAKOMbIE U HETIOHATHBIE CII0BA U (hparMeHTshl;

- 0COOBIN peueBOU pekuM PabOTHI (0TKA3 OT UTMHHBIX (Ppa3 M CIIOKHBIX MPEIIOKCHHH,
XOpouIas apTHKYISALHUS; YETKOCTh HM3JI0XKEHHWs, OTCYTCTBHE JIMIIHUX CJIOB;, TOBTOpeHHE (pa3 0Oe3
U3MEHEHHs CJIOB M IMOpsijIKa UX CJIEJOBaHUA; OOECIeYeHHE 3PUTEIbHOTO KOHTaKTa BO BpeMs
TOBOPEHUS U UyTh 00Jiee MEAJICHHOTO TeMIIa peuH, UCIOJIb30BaHUE €CTECTBEHHBIX )KECTOB U MUMUKH);

— 4y€TKOe COOJIOJIEHUE alrOpUTMa 3aHATUS W 3aJlaHUU JUISI CaMOCTOSITEILHOM paboThI
(Ha3pIBaHME TEMbI, IOCTAHOBKA II€JIH, COOOIIEHNE U 3aIUCh IJIaHa, BBIACICHUE OCHOBHBIX MOHATHH U
METO/IOB MX M3Y4EHUs, yKa3aHUE BUIOB JIEATEIBHOCTU CTYJIEHTOB M CHOCOOOB MPOBEPKH YCBOCHMS
MmarepHaia, clioBapHas paboTa);

- coOnrofieHre TpeOOBaHUM K MPEbsIBISIEMbIM y4eOHBIM TeKCTaM (pa30uBKa TEKCTa Ha
YaCTH; BBIJEJICHUE OTIOPHBIX CMBICIOBBIX YHKTOB; MCIIOJIb30BaHUE HATJISIHBIX CPEJICTB);

- MUHHMH3AIMsS] BHEITHUX IITYMOB;

- IpeJ0CTaBIeHNEe BO3MOXHOCTH COOTHOCHUTH BepOaibHbI M rpaduuecKkuil MaTepua;
KOMIUIEKCHOE UCIIOJIb30BaHUE MMCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIUU IIPHU paboTe B IpyIIIE;

- COUETaHME Ha 3aHATUAX BCEX BUJIOB PEYEBOM JACSITEIBHOCTH (TOBOPEHHUS, CIIyIIaHNUS,
YTEHHUs, TUCbMA, 3pUTEIBHOIO BOCIIPUATHUS C JINLA TOBOPSAILETO).



