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Paboyas mporpamMmMa JTUCHMITIHMHBI «XUMUS (pu3nyeckas U KOJUTOMIHAsD pa3padoTaHa Ha Oc-
Hope ®I'OC BO 35.03.03 «Arpoxumusi u arpomnoudBoBeaeHue» mno mnpodumo «llouBeHHO-

arpoxumuyeckoe obecneueHue AIIK» yTBepkaeHHOro npukazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® 26.07.2017 r. Ne 702.

ABTOD:

JIOTLICHT —

N. T. Imutpuena

Pabouyas mporpamma oOCyk/ieHa 1 PEKOMEH/I0BaHa K YTBEPKACHUIO PEIICHHEM KadeIpbl XUMHUH OT
3 mas 2021 r., mpoTtokoi Ne 7

3aBeayronuii kageapoit ! .
% u//? % / E. A. Kaiiropozosa

Pa6ouas nporpamma ogo0peHa Ha 3aceJaHMM METOAMYECKOI KoMHccHU (aKybTeTa arpOXUMUH U
MMOYBOBEECHU, 3auThl pacteHuid 15.06.2021 r., mporoxon Ne 10.

[Ipencenarens QM” '

METOINYECKON KOMHCCUU H. A. MockaneBa
PykoBouTens 0CHOBHOM TTpOdecCoHaIb- A. B. Ocunos
HOM

00pa3oBaTeNbHOM MPOrpaMMBbI



1 ]_Ie.]'lb H 3aJa91 0CBOCHUSA NUCIUIIJINHBI

Heabl0 oCBOCHUS TUCHMIUIMHBI «XHUMHUs (U3NYECKass M KOJUIOMJHAs» B MOATOTOBKE Oaka-
JaBpa COCTOMUT B ()OPMUPOBAHUN KOMIUIEKCA 3HAHUI 1O OCHOBaM (DM3HMKO-XMMHUYECKHUX MPOIIECCOB B
arpoXMMUH, NPUOOPETEHUE YMEHUN M HABBIKOB B PELIECHUM NPUKIAJAHBIX 3a/1a4 3KCIIEPUMEHTAIIb-
HBIMU ¥ PACYETHBIMH METOJJAMH B aHAJIM3UPYEMBIX 00bEKTaX.

3agauy AMCHMIIMHBI:
- OCBOUTH TEOPETUUCCKHUE MPEACTABIICHUS, COCTABISIOIINX OCHOBY XUMHH (PU3UIECCKON U
KOJUIOMTHOM;
- chopMHPOBATH CITIOCOOHOCTH UCTIOIB30BATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JTHIC-
IUTUTAH B TPO(EeCCHOHATBHON IeATEIFHOCTH;
- chopMupoBaTH YMEHUS M HABBIKH MTPOBEICHUS (PU3UKO-XHMHYECKOTO aHATN3a;
- copMHpOBaATh YMECHHSI M HABBIKM PaOOTHI HA COBPEMEHHOM HAYYHOU ammapaTtype MpH mpo -
BEJICHUH (PU3UKO-XUMHUUYECKUX IKCIICPUMEHTOB;
- copMUpPOBATH YMEHUS UCTIOIB30BATh YICOHYIO, HAYIHYIO U CIIPABOYHYIO XHMHUYECKYIO

JTUTEpaTypy U pemieHus mpodeccuoHaIbHBIX 3a/1a4.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS M0 TUCIUIJIMHE, COOT-
HECEHHBIX C IVIAHUPYeMbIMH pe3yabTraTtamu ocsoenus OIIOII BO

B pe3yabTaTe 0cBOeHMs M CUUIIHHBI (POPMHUPYIOTCH CIEAYIOLIME KOMIIETCHIIMH:
OIIK-1. CnocoGeH pemiath TUMOBBIC 3a/a4u NPO(ecCHOHATBLHON NEeATeTLHOCTH Ha OCHOBE

3HAHWH OCHOBHBIX 3aKOHOB MaTEMaTHUYSCKUX M €CTECTBECHHBIX HAayK C IPUMCHCHHUEM I/IH(i)OpMaHI/IOH'
HO-KOMMYHHUKAIITUOHHBIX TEXHOJIOTHiA.

3 Mecto nucuuninnbl B cTpykrype OIIOII BO 6akanaBpuara

«Xumust hU3UYecKas U KOJUIOUAHAS SBISCTCS TUCHUILIMHON oOs3arenbHOoN wactu OITOIT
BO moxroroBkun oOywatomuxcsi mo HampasieHuto DPI'OC BO 35.03.03 «Arpoxumus u
arpornoy4BoOBeACHMUE» HalpaBlieHHOCTh «[louBeHHO-arpoxumudeckoe odecrieuenue AITK»

4 Oobem aucuuruinHbI( 108 yacos, 3 3a4eTHBIC €TUHUILHI)

0ObEM, YacoB
0 > 3aouHas

Buner yue6HOI paboTh Ouynas

KonTakTHas padora

B TOM YHCIJIC:

— ayJIMTOpHAas MO BUJIaM y4eO-
HBIX 3aHATUMN

— JEKIUHA 18

— NPaAKTUYCCKUC - -

— J1abopaTopHbIe 24 -

—— BHCAYAUTOpHAad

— 3ayer 1 -

— 3K3aMCH —

— 3aIUTa KypCOBBIX paboT -




. 0 O0mnem, yacoB 3

Buist yueOHO# paboTh HHAd 401Had
(Ipo€eKTOB)
CamocTosiTeIbHAsi paboTa 65 _
B TOM YHCJIE:
— MPOYHE BU/IBI CAMOCTOSI- 65 _
TEIBbHON PabOTHI
HUToro nmo gucumMnjinge 108 -

5 Coaep:xaHue IMCHUNTHUHBI

[To utoram n3ydaemoro Kypca 00y4aroIiuecs CAaT

sK3aMeH. JlucnunmHa u3ydaercsa Ha 2 Kypcee, B 4
cemecTpe.

Conep:xaHue U CTPYKTYpPA IMCHUILIMHBI 110 0YHO opme 00ydeHust

/1

Tema.

Buabl yueOHoii padoThl, BKIOYASA
CaMOCTOAITEIbHYIO PA0OTY CTYIeHTOB

HT

PY10€eMKOCTb (B 4acax)

OCHOBHBIE BOITPOCHI.

dopmupyemblie
KOMIIEeTeHIIH U
Cemectp

Jlexknuu

ITpak-
THYe-
CKHe
3aHITHA

Jlabopa-
TOPHBIE
3aHATHUS

Camocro-
SITEJIbHAS
pabota

IIpeameT pusnyeckoii U KOJLIO-
MIHOW XHUMMH.

KuHeTnka XuMH4YeCKHX peak-
11070/ 8

1. CKOpOCTh XUMHUYECKHUX PEaKITHH.
2. KoHcranTa ckopocTH XuUMHU4e-
CKHUX peakiui.

3. BrimsHUME KOHIIEHTpanud U TEM-
mepaTtypsl Ha CKOPOCTh XHMHYe-
CKHX pEaKLUil.

4. DHeprus aKkTUBaLUU.

5. OCHOBHBIE MPUHITUIIBI KATAJH3a.

OIIK-1 | 4

XuMHn4yeckoe paBHoBecHe.

1. 3axoH AEHCTBYIOMUX Macc.

2. KoHCcTaHTa XMMHUYECKOTr'0 PaBHO-
BECHL.

DoTOXUMUS.

1. 3akoHbI poTOXUMHUH.

2. DOTOKOJIOPUMETPUUYECKOE OIIpe-
JIeTICHHE KOHIICHTPAIIMH BEIIECTB.

OIK-1 | 4

CBoiicTBa pacTBOpOB.

1. 3akons! Payns.

2. Kpunockonusi.

3. DOymocKonusl.

4.0OcMoc. 3aKOHOMEPHOCTH OCMO-
THUYECKHX SIBJICHH.

OIK-1 | 4




n/n

Tema.
OcHOBHBIE BOIIPOCHI.

dopMupyembie
KOMIIeTeHI[UH

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJILHYI0 PadOTy CTY/ICHTOB
PY10eMKOCTb (B 4acax)

HT

Jlexuun

IIpak-
THYE-
CKHE
3aHATUSA

JlaGopa-
TOPHBIE
3aHATUA

Camocto-
ATCJIIbHAA
pabota

Cialble M CHJIbHBIE 3JIEKTPOJIN -
ThI.

1. DraexkTponuTHYecKas IUCCOLHA-
LUl U TUIpaTaLysl.

2. [oustue o pH, pOH pactBopos.
3. CaoiicTBa Oy(hepHBIX CUCTEM.

I[MoBepXHOCTHBIE SIBJICHUSI.

1. AncopOuwsi.

2. Aaresus.

3. CmauuBaHue.

4, ®Ousnueckas U XUMHAYECKasA ajl-
copOms

OIIK-1

AcopOusi MOBEPXHOCTHO-
akTuBHBIX BemecTB (ITAB).

1. AncopOrust SIEKTPOTUTOB.
2. JIBOWHOM 2IEKTPUIECKUI
CJIOM.

3. MonoobmeHHas aacopOIusi.
4. CTpoeHHE MHIICILTBI 307151

OIIK-1

DJIeKTPOKUHKTUYECKHE
HUS.

1. 3apsix MOBEPXHOCTH YACTHII.

2. Hcnonp3oBanre HOHOOOMEHHOMN
ancopOIMK B CEITLCKOM XO3SHCTBE.
KoJionaHble cuCTEMBI.

1. Kimaccuduxarusi.

2. Meropl OTY4YEHUS KOJIOHI-
HBIX CHCTEM.

ABJIC-

OIIK-1

MoJieky/ISIpHO-KUHETHYECKH e
CBOMCTBA KOJIJIOUJHBIX CHCTEM.
1. CenumeHTanus.

2. Kunernueckas u arperaTUBHast
YCTOUYUBOCT.

3. Koarynsius 305ei 3IeKTponm-
TaMH.

4. MunensapHbe CBOHCTBA pac-
tBOpOB ITAB.

OIIK-1

Buabl KOIOUIHBIX CHCTEM.

1. Cycnensuu, 3MyJIbCHH, NIEHBI.

2. Tlpormecco cTpykTypooOpa3oBa-
HUSL.

3. [lonyuenne cTyHEN U TEIEi.

OIIK-1

Hroro

16

24

65




6 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecTeYeHHs VISl CAMOCTOSTeIbLHOI
padoThHI 00YYaAKIIMXCH 10 JMCHUILVIHHE

MeToauyeckne ykazanus (J1JIs CAaMOCTOSAITEIbHOM PadoThI)

1. TperbsixoBa O.U, I'ybanoBa H.S. Komiomanas xumus B BOIpocax M OTBETax. Y4yeOHO-
METOAUYECKOE nocobue. W3n. Kyol'AY, 2013. -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i
otvetakh.pdf

2. TperbsikoBa O.M. YueOHO-METOIUYECKOE MOCOOHME /Il MOJATOTOBKM K JK3aMEHY IO KypCy
¢usmueckoit w  kowrowmHoW  xummu.  KyOo['AY,  Kpacmomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/chemistry/publications/

3. Meroauueckue yKazaHHs Ui KOHTPOJISI CAMOCTOSITETIFHON pabOTHI CTYIEHTOB MO KypCy (-
3UYECKOM M KOJUIOUJHON XUMUH (17151 CTYAEHTOB OMOJIOTMYECKHUX CIELIMATIbHOCTEN CeNbCKO-
XO3CTBEHHBIX  BYy30B) —  Kpacmomap:  Kyol'AYy, 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'y6anoma.H.S. TperpsikoBa O.U., Jlonienko C.I1. YuebHoe mocobue k 1aboparopHbiM paboTam
o ¢usndeckoit u koutonaHow xumun. Kpacaomap, KI'AY, 2010 r.,346 c., rpud MuH. ¢/x03
P®.— https://kubsau.ru/education/chairs/chemistry/publications/

5. DOnexkTpoHHBIH yueOHUK 1o (pusnueckoit u kosmougHo xumun. TpetbsikoBa O.M., I'ybanoBa
H.A. 114/57 MB. [Dnextponnsiii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA [article 1D]:
1001406014.- Pexxum noctyma: http://ej.kubagro.ru/2014pdf

6. Xumwus. N30panHbIe pa3aenbl o0mei Gu3ndeckor U KOJUIOMIHOW XUMUHU [ DJIEKTPOHHBIN pe-
cypc]: yae6noe mocobue/ O.B. AnnpromkoBa [u ap.].— DIEKTPOH. TEKCTOBBIC JaHHBIC.—
HoBocubupck: HoBocubOupckuii rocymapcTBEHHbBIN TeXHUYeCKui yHUBepcuTeT, 2011.— 160
¢.— Pexwum nocryma: http://www.iprbookshop.ru/44701.html. — 3BC «IPRbooks»

7 ®OH/1 OLIEHOYHBIX CPEeACTB /IJIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTalun

7.1 IlepevyeHb KOMIETEHIIHI ¢ YKa3aHHEM 3TaNoOB UX ()OPMHPOBAHUSA B MpoLecce 0CBOe-
HUS 00pa30BaTeIbHOI NPOrpaMMbl

Oranbl OpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH
Howmep cemectpa® KOMITIETEHIINH 10 AUCHUTUTMHAM,
npaktukam B npouecce ocsoeHus OITOII BO

OIIK-1 — CrocoGeH periath TUMOBBIE 337a4l TPO(GECCHOHATBLHOM NesITENbHOCTH Ha OCHOBE
3HAHWI OCHOBHBIX 3aKOHOB MaTEeMAaTUUYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM HH()OPMAIIHOH -
HO-KOMMYHHKAITHOHHBIX TEXHOJOT Ui

duzuka

Maremaruka 1 MaTeMaThudeckas CTaTUCTHKA

WNudopmatuka

HeOpraHI/I‘ICCKaH XHUMHUA

Beenenue B HpO(beCCI/IOHaJ'IBHyIO JACATCIIBHOCTD

borannka

XUMHS aHaIUTHYECKast

NNN| R R R R

Ar POMCTCOPOJIOTUA



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 GOPMHUPOBAHUS U TPOBEPKH YPOBHS CHOPMUPOBAHHOCTH
KOMIETEHIIMH M0 JTUCIUIUIMHAM,
npakThkam B npouecce ocsoenust OIIOITI BO

VY4ebHas mpaKkTUKa
— 03HAKOMUTEJIbHAS

XHUMHS OpraHu4ecKas

MuxkpoOuonorus

Mexanuzanus pacCTeHUEBOACTBA

XnuMus (1)I/ISI/II-IGCKa$I U KOJUJIOMJHAaA XUMUs

CenbCKOX03IUCTBEHHAS DKOJIOTHUA

T'eonesusa

l'ocynapcTBeHHast uToroBasi arrectTaius

||| AN | w|w

BoinosnHeHue ¥ 3amuTa BhIITYCKHOM KBaTU(PUKAIMOHHON paboThI

* HOMep cemMecTpa COOTBETCTBYET 3Tany (OpMHUPOBAHUS KOMIIETEHIIUU

7.2 Onucanue noKa3arejei u KPUTEPHUEB OLCHUBAHUA KOMHeTeHHI/Iﬁ Ha pas/iMIHbIX
ITanax ux q)OpMI/II)OBaHI/Iﬂ, OIMMCAHHUuE€ IIKAJIbI ONCHUBAHUSA

[Inanupyemeie
pe3yIbTaThl
OCBOCHHSI KOM-
METEHU NN

YpoBeHb OCBOEHHUS

HEYZOBJIETBOPU-
TEIILHO
(MHUHUMAITBHBII)

yIOBJIETBOpPU-
TEITBHO
(TIOpOrOBBIif)

XOpouIo
(cpennnit)

OTIIMYHO
(BBICOKMIT)

OneHouHoe
CPEICTBO

OIIK-1 — Crioco0eH pelaTth THIIOBBIE 3a1a4u MPOGECCHOHANIBHOM IeITEIPHOCTH Ha OCHOBE 3HAHUIA
OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX U €CTECTBEHHBIX HAYK C MPHUMEHEHHUEM WH(POPMAITHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOIOTUH

N-1omk-1 ®parmentap- | Umeer memon- | B menom yc- | Cdopmupopan- | TectupoBanue
3HaTh OCHOB- HBIC TIPENICTaB- | HBIC 3HAHUS | TICNIHBIE, HO | HBIE 3HaHus | Pedepar
HBIC 3aKOHBI JICHUS O CO- 3aKOHOB  Opra- | cojiepariue 3aKOHOB  opra- | Jlokaj
€CTECTBEHHO- Jep)KaHWUKM OC- | HUYECKOW  XH- | OT/IENbHBbIC He- | HUYEeCKOW  XU-
HAyYHBIX JUC- | HOBHBIX 3aKO- MHUHU, HE00XO- | TOYHOCTH, MUH, HE00X0-
IUTUTAH JUTS HOB OpraHuve- | JHMBIX it | copMHUpOBaH- | TUMBIE JJIS pe-
peleHus CKOU XHMUH, pCIICHUS CTaH- | HbIC 3HAHUS | NICHUs  CTaH-
CTaHJApTHBIX 3HaHUE KOTO- JAPTHBIX 337]a4 | 3aKOHOB Opra- | JapTHHIX 3a7a4
3a1a4 B 00ya- pBIX HE0OXO- B o0OJacTy ar- HAYECKOW XH- | B 00JIaCTH ar-
CTH arpo3Koyio- | MO JUIS pe- PO3KOJIOTHH, MUH, HEO0XO- | POIKOJIOTHH,
THH, arpoXu- IICHUS CTaH- arpoOXMMHUM W | JUMBIC JJISl pe- | arpOXUMHUH |
MUH U arpo- JApTHBIX 33724 | arporo4YBOBe- IICHUS ~ CTaH- | arporoYBOBeE-
MOYBOBEICHUS. | B OONACTH ar- JICHUSL. JAPTHBIX 3371a4 | JCHUSI.

POIKOJIOTHH, B oOacrtu ar-

arpoXvMUH U PO3KOJIOTHH,

arpornovBoBe- arpoOXMMHUU |

JICHUSI. arpornovBoBe-

JICHUS.

N—Zonk1 ®dparmeHTap- Hecucrematn- | B uenom yc- | ChopmupoBan- | KoHTposbHBIE
YMmeTh: npu- HOE YMEHHE | YeCKOe YMEHHUE | MEIIHOE, HO | HOE YMCHHE | haGoTEI
HUMATh pellie- | MPUHUMATh NPUHUMATH coJieprkaiiee MPUHUMATh Hayunas  jc-
HUS CTaHJAPT- | pElIeHUs pelieHus OTJCIbHBIC HE- | PEIICHUS KyCCHS.
HBIX 33]1a4 B CTaHJAPTHBIX CTaHJAPTHBIX TOYHOCTH B | CTaHJAapPTHBIX SK3AMCH.
obmactu arpo- | 3aja4 B o0a- 3a/a4 B 00Oma- YMEHHH  TpHU- | 3a7a4 B o0Ja-

OKOJIOIruu, ar-
POXUMHHU U ar-
po1rmo4YBOBEAC-
HUsA OJ11 OCHOB-

CTH arposKoJI0-

UM,  arpoxu-
MU M  arpo-
IIOYBOBE/IEHUS

CTH arposKoJIo-

T'H, arpoxu-
MHUU U arpo-
IIOYBOBCACHUA

HUMaTh pelie-
HUSI CTaH/IapT-
HBIX  3aJad B
obnactu arpo-

CTH arposKoJIo-

THH, arpoxu-
MHUU U arpo-
IIOYBOBCACHUA




[Mnanupyemsbie YpoBeHb OCBOEHHUS
PE3YJIBTATBL | yeynoBICTBOPH- | YAOBICTBODPH- o Onenounoe
OCBOEHHS KOM- TEIBHO TEIBHO poto OTIMIHO CPENCTBO
IIETCHLUH (MUHMMAaNBHBIA) | (TTOPOrOBBIN) (cpemmii) (BercoKu)
HBIX 32KOHOB JJI.  OCHOBHBIX | JUIi OCHOBHBIX | KOJIOTMH, ar- | JUii OCHOBHBIX
€CTECTBEHHO- | 3aKOHOB XHMMH- | 3aKOHOB XHMH- | POXUMHUH U ar- | 3aKOHOB XUMHU-
HAyYHBIX UC- | YECKMX JIUCIM- | YECKUX JHCIHU- | POIIOYBOBEIE- | YECKHX  JIHC-
LMIUIHH. TUIHH. TUIKH. HUS JJIsl OCHOB- | I[MIUTHH.
HBIX  3aKOHOB
XUMHUYECKUX
JIUCIUIUIHH.
NJ-3omk-1 ®parmenTap- Hecucremaru- | B uenom | ChopmupoBan- | Dx3aMeH
Bnaners HaBbI- | HOE BIafiecHHe | YECKOe Biaje- | YCICIIHOE, HO | HOE  BIAJCHHE
KaMu ompejie- | HaBBIKAMHU HHUE HABBIKAMH | COJEpIKAIlee HaBBIKAMU
JICHUSI OCHOB- | OmpeselieH s OnpesieeHus OT/IENIbHBIE HE- | ONpe/IeeH st
HBIX 32KOHOB OCHOBHBIX 3a- | OCHOBHBIX 3a- | TOY4HOCTH  BO | OCHOBHBIX  3a-

€CTECTBEHHO- KOHOB OPTaHU- | KOHOB OpTaHU- | BIIAJCHUHU KOHOB OpTaHH-
HAy4HBIX JHC- YECKOU XUMHHU YECKOU XUMHUU HaBbIKAMH YyeCcKOM XUMUU
LUTUTHH TS JUISL  PEIICHUS | I PEIICHUS | ONpPEIeICHIS UL peIIeHus
pereHus CTaHJAPTHBIX CTaHJAPTHBIX OCHOBHBIX  3a- | CTAaHJAPTHBIX
CTaHIAPTHBIX 3ajJa4 B 00J1a- 3aja4 B 00J1a- KOHOB OpraHu- | 3ajaad B o0Jja-
3a7a4 B 00J1a- CTH arpodKoJI0- | CTH arpodKOJIO- | YECKOW XUMHH | CTH arpo3KojIo-
CTH arpodKoJIO- | TMW,  arpox®i- | THH,  arpoXu- | IS  PEIICHUs | THH,  arpoxu-
THH, aTPOXU- MHH W arpo- | MUM H arpo- | CTaHIapPTHBIX MHA M arpo-
MHH U arpo- MOYBOBEJACHUS. | MOYBOBEACHHUS. | 3ama4 B o0Ja- ITOYBOBE/CHHUS.
TIOYBOBECHUS. CTH arpo3KoJio-

THHU,  arpoxwu-

MHM M arpo-

ITOYBOBCIACHMS.

7.3 TunoBbie KOHTPOJIbLHBIE 32/IaHUS HJIU MHbIe MATEPHAJIbI, He00X0AUMbIe VISl OLlEeHKH
3HAHUI, YMeHHUIi, HABBIKOB U ONbITA 1eATEeJbHOCTH, XapaKTePU3YIOIINX ITaNbl (P)OPMUPOBAHUS
KOMIIETEHIIMi B Mpoiecce 0CBOCHUS 00pa30BaTeIbHON MPOrpaMMbl

Keiic-3apanus.

1 T2. Ucnonb3ysi NOHATHE CPETHEH TETUIOEMKOCTH _BBIYUCIIUTEH KOJIMYECTBO TEII-

70ThI, HeoOxo Mol ams HarpeBa 2000 Kr Bobl A1 MOMKH oOopynoBaHus oT 20 C° 10 80 C°. Bri-
YUCJIMTh KOJIMYECTBO Mapa ¢ 3HTanbnuei 2500 kJ/kr, Heo0X0IMMOTO IS 3TOI0 Harpena.

2. T2. OnpenenuTh KOJIMYECTBO TEIUIOTHI, YXOJAIIEE C TOMOYHBIMH ra3aMU KOTEJIbHOM, eciu
COCTaB ra3oB B 00bEeMHBIX IpolieHTax crnenyromuit: 70 % azora, 20 % yraekucnoro raza, 10 % Bo-
nsHoro napa. Temneparypa Tonounsix razos 380K.

3. T2. U3 ypaBuenus ['u66ca-I'enpmromnsiia BBIYMCIINTh U3MEHEHUE SHTPOIIUU
B TIpoIlecce MCTapeHusi BOJAbl U OOBSICHUTh, YTO MPOUCXOJUT C MOJEKYIaMH, YIYUTBIBas 00BEMBI 1
MOJISI JKUAKOU U Ta3000pa3HOM BOJIBI.

4. TS. IIpouecc porocuHTe3a MOXKHO HpeacTaBuTh cxemoil: 6C02 + 6H20 =CeH1206+ 60s.
Paccunraiite n3006apHBIi MOTEHIIMAT 3TOW pEaKIMU U ClIeNaiTe BHIBOJI 00 YCIOBHIX €€ MPOTEKaHMUs,
ecau: AG°CsH1206 = —217,56 xkan/moib; AC°H20 = —56,69 kkai/mMoIb;

AG°co2 = —94,26 kxa1/MOJIb.

5. T2. O0BACHUTH U MIOKA3aTh CXEMATHYHO MPUHITUI KAIOPUMETPHUIECKOTO ONPEACTICHHS TeTl-
JIOBBIX 3P (PEKTOB MPOIIECCOB.

6. T2. ['7aBHBIM UCTOYHUKOM DHEPTHHU Ui OOJBIIMHCTBA KUBOTHBIX OPTaHU3MOB SIBIISIFOTCSI
YKUPBI U YTIIE€BOJIbl. B opranusMe 3TH BellleCTBa «CrOPAOT» - OKUCIAIOTCS KUCIOPOIOM, MOCTYIA0-



MM U3 BO3/yXa B JIETKHE, M TIEPEHOCATCS FeMOTIO0MHOM KpOBH. TemIoTBOpHas CrioCOOHOCTD (Ka-
JIOPUHHOCTD) MHIIU OIEHUBACTCS TEIUIOBLIM 3 ekToM e¢ cropanust (KK/KMOJb WM KKaJl/KMOJIb).
CpaBHHTE KQJIOPUHHOCTH YIJIEBOJIOB U JKUPOB.

CeH1206 + 602 = 6CO2 + 6H20; AH°(CeH1206) = —2820 kJI>k/MOJIB;

2Cs7H1006 + 16302 = 114CO2 + 110H20.

AH°tpucreapata rimuepuna = —75520 k/[x/Mob.

T3. [y onipenienieHusi CKOPOCTH HHBEPCHU TPOCTHUKOBOTO caxapa B MPUCYTCTBUH COJISTHOW KUCIOTHI
OBUIN TIOJTYYEHBI CICAYIONINE JaHHbIC:

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

0 11,20
1035 10,35
3113 8,87
4857 7,64
9231 5,19
12834 3,61
32640 -1,10
76969 -3,26
o0 -3,37

OnpenenuTh NOPAI0K PEAKIUH U KOHCTAHTY CKOPOCTH.

8 T3. OnpenenuTh SHEPTHIO AKTUBAIMH PEAKIINN TPaGUIECKIM METOIOM
2Ag + (NH4)2S208— Ag2SO4 + (NH4)2S04,
€CJIM U3BECTHBI KOHCTAHThI CKOPOCTH U TEMIIEpATypa PEeaKIiu:
t°C 20 40 60
K*10* 0.54 0.66 1.77

9. T3. O0bACHUTH NOHATHE U PUBECTU YPABHEHHE KOHCTAHTHl XMMHUYECKOTO PaBHOBECHS, HC-
X0 U3 YCIOBUS PAaBEHCTBA MPSMON U 0OpaTHOM CKOPOCTEH XUMHYECKOW peaKInu

Paccunrtarh, Kak U3MEHUTCSI CKOPOCTh IPSIMBIX U OOPATHBIX PEAKIMI B paBHOBECHBIX CHCTEMAX:

1) H2 + J2 <> 2HJ; 2) 2NO + 02 <> 2NO0 npu yBeTMYCHHUH JTaBJICHH B 2 pa3a.

10. T4. OOBACHUTH CYIIHOCTH (POTOKOJIOPUMETPUUECKOTO METO/Ia OIIPeIeTICHHsI KOHIEHTPALlUU
BEILIECTB B pacTBopax. B kauecTBe 0CHOBHI B34Th 3aK0H byrepa-JlambGepTa-bepa.

11. T6. KiieTouHblii COK, TTOJTYYCHHBIA U3 KOPHEH caxapHOW CBEKJIbI, UMEET KOHIICHTPAIHIO caxa-
pa 17% (BecoBbIX). Beunciuth ero tTemmneparypy 3aMep3aHus U OCMOTHUYecKoe aaBieHue s 27°C.
I[InoTHOCTH pacTBOpa pasHa 1,1 kr/m®

12. T6. I1pu pactBopenuu 2,76 r TpexaromHoro crupta B 200 r BoAbI TEMIIEpaTypa 3aMep3aHus
nonuswiack Ha 0,279 rpagyca. OnpeneauTs MOJEKYIIPHYIO MAacCy 3TOT0 COUPTA U 3alUcaTh €ro
XUMHYECKYIO GOpMYyITy.

13. T6. ITosicHuTs siBIEHUS 0OcMOca B 00paTHOTO ocMoca. OnpeaeuTh OCMOTUYECKOE JTaBJICHHE
BOJIHOT'O pacTBOpa IN0K03bl pu 25°C, ecnu B 3 11 pacTBopa conepKutcs SOr ritoKo3sbl.

14, T6. PactBOp TpexaTomHoro cnupra, coaepxanuii 1,38 r cnupra B 100 r BobI, 3aMep3acT
nipu Temneparype —0,279 °C. OnpenenauTs, 4To 3a CIUPT PACTBOPEH B BOJE.

15. T6. IIaTunpoueHTHBINA BOAHBIN PacTBOP MEAHOTO KYIIOPOCa UCIOJIL3YIOT B Ka4ecTBe (PyHTH-
nuaa. Paccunrars Temneparypy 3aMep3aHus 3TOTO pacTBOpa.

16. T6. Ha ocHOBaHMM TEOPUHU PACTBOPOB OOBSICHUTH MEXAHU3M IEKTPOIUTUUECKOH Tuccola-
IIUU CHJIBHBIX U CJAa0BIX 3JIEKTPOIUTOB.

17. T6. O0bsicuuth nousitie pH n pOH BoAHBIX pacTBOPOB.

18. T6. pH pactBopa paBen 7,21. HaliTu KOHIIEHTpaIMX BOJIOPOJIHBIX, THIPOKCUIIBHBIX HOHOB U
pOH.

19, T6. PaccuntaTh KOHLIEHTpAIMIO HOHOB BOJIOPOJIa B pacTBOpax, eciu ux pH paBHsl: a) 9,3; 0)
2,7. Yka3aTb peaKkLMIO CPEbl.

20. T6. ITouemy npu 106aBICHUN KUCIOT WK 1enovyerd pH OydepHoii cucteMsl n3MeHseTcs He-
3HaunTenbHO? Hanmcars mexanusm OydepHoro aeicTBus Oy(pepHbIX cMecei.



21. T6. OObSICHUTH TIOHATHS aKTHUBHAs(CBOOO IHAS) KUCIOTHOCTD M CBSI3aHHASI KUCIOTHOCTh. Kak
MOJKHO UX OTIPENICIUTh B PACTBOPE.

2. T7. O0bsicuuts MeTo pH-MeTpun (Ha OCHOBE TabBAaHMYECKOTO 3JIEMEHTa, COCTABICHHOTO
U3 XJIOpCEpeOPSIHOTO M CTEKIISTHHOTO 3JIEKTPOIOB).

23. T7. OObsACHUTD sIBIIEHHUE HOHOOOMEHHOH afcopOiwmu. [IpuBecTu mpuMepsl UCTIOIB30BAHUS ITOTO

SIBIICHHSI B IPOM3BO/ICTBEHHBIX IIPOIIECCaX.

24. 'T7. Paccuutath, cKoJbKo rpamMm katnonuta KY —1 B H+ - doopMe cienyeT B3ATh I BbIjIC-
nenus katnoHos Ca*? w3 1 matpa 0,1 u3 pactBopa CaCly, ecrm o6MenHas eMkocTh 110 0,1 H pacTBOpY
CaCl; paBHa 4,5 mr-skB/r. CocTaBUTh CXeMy HOHHOTO OOMEHA.

25. T7. Uepe3 koyoHKy KaTtHonuta B H+ - popme mpomyctunu pactBop cynbdara memu. [lomy-
yeHHBIN pacTBOp (Vd =100 cm3) ortutpoBanu O,1M pacTBOpOM €IKOTO HATpHUs, U3PACXOJOBAB MPHU
sToM Ha TuTpoBanue 6,5 cm3 NaOH. Paccuurtarh conepkanue Menu B UCXOJHOM PacTBOpe, COCTa-
BUTH CTEXHOMETPUUYECKOE YpPaBHEHHE ITpoLiecca COPOLIUH.

26. T7. Kak onperennuth 0OMEHHYIO KHCJIOTHOCTB MOYBHI.

27. T7. OOBACHUTH MOHATHE MMOBEPXHOCTHO-AKTUBHBIX BEIECTB, TPUBECTH PUMEPEI.

28. T7. OnncaTh 3aKOHOMEPHOCTH HOHHOTO OOMeHa. YKa3aTh, B KAKOW MMOCIIEIOBATEILHOCTH OY-
JIeT MPOUCXOJUTh UOHHBIK 0OMeH Ha katuoHute B H+- dopme crenyromux snexrponuton:CaCl2;
KNO3; Na3PO4; FeCls.

29. T7. CocTaBUTh CTEXHOMETPUUYECKUE YPABHEHHSI HOHOOOMEHHOTO TIpoIiecca 00eCCOIMBaHUS
BOJibl. OOBSCHUTD CYIIIHOCTH 3TOTO TpOIIecca.

30. T7. PaccunTarh KOJIMYECTBO MOJIOUHOW KUCIIOTHI, ajicopoupoBanHoe 100r aKTHBHPOBAaHHOTO
YIS, €CJIM paBHOBECHAs! KOHIEHTpPALMsl MOJIOYHOM KHCIOTHI B pacTBOpE paBHA 7,5 MOJIb/JI, a KOH-
CTaHTHI ypaBHeHUs1 OpeitHIXa, OTpe/Ie]ICHHbIE OTBITHEIE IyTeM, paBHbl K= 3,8 u 1/m =0,17.

3L T7. Ilpu agcopOummu MOJIOYHON KHCIIOTHI Ha TOYBE OBLIM TOJIYUYEHBI CICAYIONINUE Pe3yIbTa-

THI:

PaBHOBecHas koHnentpanus, Mmois/i 0,02; 0,04; 0,08
AncopOrust, MOJIb/KT 0,05: 0,10; 0,14.
OnpenenuTh 3Ha4€HUE KOHCTAHT B ypaBHEeHUH DpeitHainxa.

31. T8. K xakoMmy ayeKTpoy IpH ekTpodopese OyayT mepeMemarbcsi YaCTHIIbI 30J11 HOauaa
cepebpa, moJIydeHHOTO B IpUCYTCTBUU U30bITKAa AZNO3? COCTaBUThH CXEMY CTPOCHHS MHUIICIIIIBI.

32.T8. K kakomy aiekTpoay npu 3JekTpodopese OynyT nepemMenaThCcsi YaCTHIIBI 301 CYIbhuaa

MBIIIbSIKA, CTAOMIM3UPOBAHHOTO CEPOBOJOPOJHOM KUCIOTOW? 3amucarh CXeMy CTPOCHHSI MU-

LEJUTBI 3TOTO 30JI51.

32. T8. Iloporu xoaryssiuu ajasi UCCIEAYEMOTO 30JI PaBHBI:
v(NaNO3) = 300 mmous/mm3,y(Na2S04)= 295 mmons/mm3,y(MgClz2)=25 mmous/ M3,
v(AICI3) = 0,05 mmoub /qm3. Onpenenutsb 3apsia MUALIEIUT 30J151.

33. T8. I'mapo3zonb xmopua cepedpa nonydeH B u30biTke AgNO3z.Kakoit u3 snexrponutos - KCl,
K2S04,CaCl-0ynet umeTs HauMeHbLIU nopor koaryssiuuu? OTBeT 000CHYMHTE.

34. T8. O0bACHUTH U MIOKa3aTh CXEMAaTUYHO MPOIIECC TUIICOBAHUS TOYB.

35. T8. O0bsACHUTH U MOKA3aTh CXeMAaTUYHO MEXaHU3M 00pa30BaHUs SMYIbCHI paCTBOPOB AJIs
OTIPBICKMBAHUS PACTEHUIA..

36. T8. O6bscHUTH 00pa30BaHKUE UIMCTHIX OCAJIKOB B BOJOEMaX, IPUBECTU MIPUMEPHI.

Tembl pedepaToB (10KI210B) IO KypCy:

1. Tepmonrnamuka BeenenHom.

2. lllkana pagyru. Ontuyeckue SBIEHUS B aTMOcdepe.

3. buonorudeckue karanuzatopsl. [[puMeHeHre B OMOTEXHOIOTHH.
4. brUOKaTanu3aTopsl Il XUMUU U JIJIS dKABOTO.

5. BydepHocTs IOUB U €€ 3HaUCHUE.

6. KommonaHo-xuMu4eckue CBOMCTBA MPOTOILIa3MBbl.



7. IlouBeHHble Koy1ouabl. X 0COOEHHOCTH U CBOMCTBA.

8. PacTBOpBI OeNKOB - )KUBbIE KoJuTouaHbIe cucteMbl. DT u e¢ onpexnenenue.

9.BricokomoreKynsapHble coeauHeHus. OCOOEHHOCTH CTPOEHUS U CBOMCTBA.

10. BeicokoMouieKyisipHble coeinHeHus. [IpuMenenne B cebCKOM X031CTBE.

11.A5po30:u B OBITY U TEXHUKE.

12. Tspxenble METaIbl, aHTATOHU3M C MAaKpO- U MUKPO3JIEMEHTaAMU.

13. BinsHue Temneparypsl Ha CKOPOCTh OMOJIOTMUECKUX ITPOLIECCOB.

14. TepMoarHaMUKa KUBOTO: B3IJISI/L HAILIETO COBPEMEHHUKA.

15. Bropoe Hauana TepMOJIMHAMUKN U OMOJIOTMYECKUE CUCTEMBI.

16. bayxnanue 1o TepMOANHAMHUKE WM OTKY/A )KMBOW OPTaHU3M YepIiaeT SHEPTuo?

17. NonHOE paBHOBECHE B OMOIOTMYECKUX CUCTEMAX.

18. MunepanpHOE TUTaHUE pacTeHuiH. CHHEPru3M, aHTarOHU3M U aJJIMTHBHOCTH HOHOB.

19. Wonsr Ca? + 1 TIOMyIpOHUIIAEMbIE MEMOPAHEL.

20. ®oTOXMMHUYECKHE CMOTH, WX BIMSHHE Ha IIPOIECCH BaTMocdepe.

21. IlpupoHbIe T€0- U OMOPACTBOPHI U MOPO30YCTOHYHBOCTH )KUBOTO.

22. Ponb KOHIIEHTPALUH BOJOPOIHBIX HOHOB B OMOJOTHYECKUX TPOIIecCaX.

23. BydepHbie ccTeMBI B TOYBaX U UX 3HAYCHHE.

24. OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U TIOTSHIIMANBI B TIOYBAX.

25. OU3HOJOTHYECKOE AEHCTBHE HOHOB, MOHHBIN aHTArOHU3M.

26. Iuddy3noHHbIil 1 MeMOpaHHBIA IOTEHIIMABI, HX OHOJOTHYECKOe 3HAUCHHE.

27. VloHOCENeKTUBHBIE JIEKTPO/IBI U MIX IIPUMEHEHHUE IS UCCIIETOBAHMS OMOJIOTHUECKIX
00BEKTOB.

28. BMC, 0co0eHHOCTH HX CTPOSHHS U CBOMCTBA.

29. N3zosnextpudeckoe GoKyCHpOBaHUE OEITKOB.

30. [ITokoBbIe OenKu, X COCTaB U (HYHKIIUUA B OMOJIOTHIECKUX CHCTEMaX.

Tembl 10K12/10B:

1. AtMocdepa 3emin Kak KOJUTOWIHO-TUCTIEPCHAs CUCTEMA.

2. IIpupoanbie renu, uX 00Opa3oBaHue, CTPOSHUE U CBOMCTBA.

3. OnTudeckre CBOMCTBA MPUPOIHBIX KOJIOUTHBIX CHCTEM.

4. OpraHuyeckue 1 MUHEpaJbHbIE IOYBEHHBIC KOJIOUIbI, UX 3HAUECHHUE B [TOYBE.

5. I[Iponeccer HaOyxanust 1 BMC u ux 3Ha4eHHe.

6. CB0OOAHAS U CBSA3aHHAS BOJA B KOJUIOMAAX. Y CTOMUMBOCTH OMOJIOTMYECKUX CUCTEM.

7. Ancopbuus 1 OMOJOTHYECKHE MTPOLIECCHI.

8. Xpomarorpadusi, BUAbI U 00J1aCTh IPUMEHEHUSI.

9. Konagykromerpuueckoe TUTPOBaHUE, 00IACTh IPUMEHEHHS.

10. DnekTpoxuMudeckue siBieHus. Koppos3us MeTamioB U MeTo1bl O0pbOBI ¢ HEl.

11.ITonsporpaduyeckuit aHanu3, CyIHOCTb U 001aCTh IPUMEHEHHUSI.

12. buonorudeckoe 3HadeHne Oy(EepPHBIX CHCTEM.

13. Cunepesuc oOpatumblii 1 HeoOpaTUMBINA. Ero nposiBiieHre B TEXHOJIOTHYECKUX CHCTEMAaX.

14. TlpumeHeHue ajacopOIMK 11 OYUCTKU CMECEH.

15. aaukaTophl M UX MIPUMEHEHHE.

16. AxTuBHas U 0011ast KUCIOTHOCTh PACTBOPOB, UX 3HAYCHHE.

17. ®epMeHThI Kak KaTalau3aTopsl.

18. IlpumeHeHne METOIOB H3MEPEHHUS ANEKTPUIECKON MTPOBOJUMOCTH B TEXHOJIOTUYECKUX
mpoleccax ¥ B arpOHOMUH.

19. MeTo1bI KPUOCKOTHH U YOYTHOCKOIIUU AJIsl U3YUEHHUS CBONCTB PACTBOPOB.

20. IlpupoHbie pacTBOPHI, KX XaPAKTEPUCTUKU U CIIOCOOBI H3yUCHHS.



3amuTa JadopaTopHbIX pador. Ota hopma 00ydeHus: MpUMEHSETCs Ha JTabOpaTOPHBIX 3a-
HATHUSAX TI0 TeMaM JIAO0paTOPHBIX paboT. BiIrouaeT onmpoc mo oT4eTy o mpoaelaHHON J1abopaTopHOi
pabore.

Bormpocel 1o camonoAroToBKe [Uisl 3allUThl Ja00paTOPHBIX padoT:

1. ITpenMeT XMMUYECKON KMHETHKHU.

2. [IpuBenuTe onpeaeneHNe MOHATUS CKOPOCTH XUMHYCCKON PEAKITHH.

3. IlpuBeaure GOpMYIMPOBKY H MaTEMATUIECKOE BHIPAKEHHE 3aKOHA JICHCTBUS MacC.

4. JlaiiTe onpeieNieHUue U YKOKUTE (PU3UUECKHUI CMBICI YIETbHON CKOPOCTH PEAKIIUH.

5.Y1o0 Takoe MOJIEKYJIIPHOCTh peakuuu?

6. [IpuBeauTe npuMephl peaKuii:

a) MOHOMOJIEKYJISIPHBIX,

0) OMMOJNIEKYISAPHBIX,

B) TPUMOJICKYJISIPHBIX.

7. JlaiiTe onpenesieHre NopsiAKa Peakiuu.

8. 3anuIuTe KUHETUYECKUE YPaBHEHUSI pEeaKIIUii:

a) TIEpPBOTO MOPSIKA,

0) BTOpOTO TOpsA/iKa (HavaabHbIe KOHIICHTPAIIUHA PEareHTOB PaBHBI),

B) BTOPOTO MOpsiAKa (HayaJibHble KOHLIEHTPALMK PEareHTOB HE PaBHBbI),

9. JlaiiTe onpenesieHUe MOTYIEeprUoIa PEAKIIUH.

10. 3anumure pacyeTHbIe GOPMYJIbI OIYIIEPHOIa PEAKIIH:

a) MepBOro Nopsaka,

0) BTOpPOTO TOPSJIKA.

11. OxapakTepu3yhuTe METOAbl ONPEEICHHUS MOPAIKA PEaKIIHi:

a) MOJCTaHOBKU B KHHETUYECKOE YPaBHEHHUE PEeaKIiH,

0) U30bITKA,

B) MOTYNIEPHO/IA,

) rpadUYECKUi.

12. TlpuBeaute GpopMyIHPOBKY 3aKOHOB U 3aIUILINUTE YPaBHEHHUsI, OMTMCHIBAIOIINE BIUSHIE
TEeMIIepaTypbl Ha CKOPOCTh PEaKIUu:

a) mpasmiio Baut-I'odda,

0) ypaBHEeHHE AppeHnyca.

13. Yro Takoe TemneparypHbii KoddduimeHT?

14. YTO MOHMMAIOT MO/ SHEPrUe aKTUBALIUK?

15. OnuiuTe crnocoObl ONPEIeICHUs SHEPTHN aKTUBAINH:

a) MaTeMaTUYeCKHi,

0) rpadUYECKUA.

16. UTo Takoe aKTUBUPOBAHHBIN KOMILIEKC?

17. TlpuBenute ypaBHeHue bonbliMaHa, onuchIBaroIiee KOJIMUYECTBO AKTUBHBIX MOJICKYIL.

18. UTo Ha3bIBaeTCs KaTalIu3oM?

19. Oxapakrepu3ylTe BUbl KaTajn3a U NPUBEIUTE IPUMEPHI

a) TMOJOKUTEIbHBIMH,

0) OTpULIATENbHBIH,

B) aBTOKaTalu3,

') TOMOT€HHBIH,

) TeTePOT€HHBIIH,

€) (hepMeHTaTUBHBIMH.

20. Kakue BelecTBa Ha3bIBAlOT

a) UHruduTOpaMu, 6) mpomoropamu?

21. Kak U3MEeHsETCs] CKOPOCTh PEAKLUU C YBEIIMUEHUEM KOHIEHTPAIMK KaTalu3aTropa B ro-
MOI'€HHOM KaTanuse?



22. Bnuser nu KOHIEHTpALMs KaTajau3aTropa Ha CKOPOCTbh PEaKLUy IIPU FeTEPOr€HHOM Kara-
nm3e ?

23. KakoB MexaHU3M rOMOTE€HHOTO KaTajini3a?

24. OnuIINTE CTaIUU T'€TEPOreHHOT0 KaTaau3a.

25. KakoBbI 0COOEHHOCTH T€TepOreHHOTo KaTanu3a?

26. OnuiuTe CTpoeHUe OMOJIOTHUECKUX KaTaln3aTopOB-(HEePMEHTOB.

27. Kakue (akTopsl BHEIIHEH cpelbl BIHUSIOT Ha aKTHBHOCTH (pepMeHTOB?

28. IlpuBemute ypaBHEHHE, OMUCHIBAIOIIEEe KNHETUKY (PEPMEHTATUBHOTO KaTanu3a (ypaBHe-
Hue Muxasnuca-MeHTeH).

29. Kak rpaduuecku n300paxaercsi 3aBUCIMOCTb Ha4aIbHOM CKOPOCTH (DepMEHTATHBHOTO
KaTajiv3a OT KOHIIeHTpaluu cyocrpara?

30. Kakue peakuuu Ha3biBaroTCst oOpatumbeiMu? IlpuBennuTe npuMepsl.

31. IlpuBenuTe MaTeMaTUYECKOE BbIPAKEHUE KOHCTAHTHl XMMHUYECKOTO PaBHOBECHSI.

32. Chopmynupyiite npunuun Jle-Illaremnse.

33. IlpuBenuTe MaTeMaTH4eCKOE BbIPAXKEHHUE CBSI3U MEK/y KOHCTAaHTOM PaBHOBECHS B CTaH-
JApTHBIX YCIOBHSX U CTaHJAPTHBIM M300apHO-U30TEPMUYECKIUM OTEHIIUAIOM.

Tema: ®otoxumusi. POTOMETPUUYECKHE METOBI HCCIIEI0OBAHHUS.

1. Kakue peakiuu Ha3biBatoTCs (poToxumuueckumu? [lpuBeaure mpumepsl.

2. Tlokaxxute nepBUYHbIE (COOCTBEHHO (DOTOXUMHUYECKUE) U BTOPHYHBIE (TEPMUYECKHE) CTa-
JIMH B CIETYIOMHIX (POTOXUMHUECKUX PEAKIIHIX

a) oOpa3oBaHUs 030HA,

0) oOpa3oBaHUs TAJIOTEHBOAOPO/IA.

3. Uznoxure conepkaHue v MPUBEAUTE, TJI€ ITO BO3MOKHO, MaTEMaTHUECKHUE BHIPAKEHUS
OCHOBHBIX 3aKOHOB ()OTOXUMHHU

a) ['potryca-/Ipenmnepa,

0) TumupszeBa-Jlazapena,

B) DUWHINTEHHA.

4. YTto Takoe KBAaHTOBBII BBIXOJ PEAKITUN?

5. Kak knaccuguuupyror GoToOXUMHUYECKUE PEaKIIUU 110 3HAYEHUSAM KBAaHTOBOT'O BhIX01a?
[IpuBeauTe mpuMepsl.

6. Uemy paBHa SHEprusi KBaHTa cBeTa?

7. [IpuBenute cxemy

a) CBETOBOWM,

0) TeMHOBOM

cTaauit mpouecca PoToCHHTE3A.

8. [lepeuucnure hakTopbl, BIUAIONINE HA CKOPOCTh PEAKINH (POTOCHHTE3A.

9. PacckaxuTte 0 poiu xjiopodusuia B peakiiui GOTOCHHTE3A.

10. Kakwue BemiecTBa Ha3bIBAIOTCS CEHCHOMIM3aTOpaMu?

11. IIpuBeauTe peakiuio AMMEPU3ALNUN a30TUCTHIX OCHOBAHMIA.

12. B yem Ouosornueckoe 3HaYCHUE PEAKINH TUMEPHU3AIH a30TUCTHIX OCHOBAHMIA?

13. 3akon byrepa - Jlam6epra -bepa.

14. Yro Takoe onTuueckas mioTHOCTH (abcopOuus) crera?

15. N3o0pa3ure rpaduyeckyro 3aBUCMMOCTb ONTUYECKOM MJIOTHOCTH OT KOHLEHTPAIMU pac-
TBOpA.

16. B yem ¢uzuueckuit cMbICI MOJIIPHOTO KO3 PHUIIMEHTA NOJIOIEHHs pacTBOpa (IKCTUHK-
un)?

17. Kak u3 rpaduka 3aBUCUMOCTH ONITUYECKON MIOTHOCTH OT KOHIIEHTPALIUU HAUTH MOJISIP-
HBIH K09()(DUIIMEHT NOTJIOMIEeHUs pacTBopa?

18. B uewm 3akitoyaercs NPUHIUIHAIBLHOE pa3indre MeXy (POTOKOIOpUMETPUEH U CTIeK-
TpodoTomMeTpuen?



19. B yem cyniHOCTh (POTOKOJIOPUMETPUIECKOTO METOJIA OIPEAESICHHs COAECPKaHUs PaCcTBO-
PEHHBIX BEIIECTB?

20. IToyeMy ONTUYECKYIO IJIOTHOCTh PACTBOPA ONPEACISIOT PU TOM JJIMHE BOJHBI, HA KOTO-
poii HaOmogaeTcss MaKCUMalbHOE TMOTJIONIEHHE CBeTa (MAaKCHMAaJIbHOE 3HAuY€HHE MOJISIPHOTO KOd3(-
¢dunmenTa noriomenus)?

21. TlokaxuTe, KaK Mo TpauKy 3aBUCHMOCTH ONTHYECKOW IUIOTHOCTH OT KOHIEHTpAIUU
HANTH KOHIICHTPAIMIO UCIIBITYEMOTO PacTBOPA, €CIIM M3BECTHA €T0 ONTUYECKask TNIOTHOCTH?

22.  Jlns u3ydeHHs KaKuX MPUPOJHBIX OOBEKTOB MOYKHO MPUMEHSATH (DOTOKOJIOPHUMETpHYE-
CKuil meTox?

Tema: CBoiicTBa pacTBOPOB. DJIEKTPOXUMUS

1. JTaifTe onpenenenue noHatus "pacteop".

2. B Kakux eMHAIIAX U3MEPSIOT BETHYNHBI

a) MOJISIPHOM,

0) MOJISITEHOM

KOHIICHTpaIui?

3. [IpuBeanTe HOPMYITBI, CBSI3BIBAIOIIHE

a) MOJIIPHYIO,

0) MOJISIIBHYIO

KOHIICHTPAIINN C KOHIICHTPAIMEH, BRIPAKEHHOW B TIPOICHTAX.

4. YTo Takoe HACHIIIECHHBIN map?

5. Kakum 3akOHOM MOHO OITHCATh TIOHIKEHUE JIABJICHHS HACHIIIIEHHOTO ITapa pacTBOPUTEIS
HaJl paCTBOPOM?

6. OOBsSICHUTE, UCTIOJIB3YS TIEPBBIN 3aKOH Payrs, kakue pacTeHust ObICTpEe UCIIAPSIOT BOMY: C
Oosbiiel (371aK1) WM MEHBIIEH (OBOIIHBIC) KOHIIGHTPAIIMEH KIIETOYHOTO coka?

7. IlpuBenuTe MaTeMaTUYECKUE BhIPAXKEHHSI BTOPOTO 3akoHa Paysis, naromiie 3aBUCUMOCTD
OTKJIOHEHUS

a) TeMIlepaTypbl 3aMep3aHus pacTBOpa,

0) TeMmepaTypbl KATICHHS pacTBOpa

OT XapaKTEePUCTUK PACTBOPUTENISI U PACTBOPEHHOIO BELIECTBA.

8. B uem 3akitouaercs pusnueckuii CMbICI

a) KPUOCKOTIMYECKOM TIOCTOSIHHOM,

0) 90yIMOCKONTUYECKON TTOCTOSTHHON ?

9. B yem CymHOCTh KPHOCKOIIUYECKOTO MeToAa?

10. Kak, nosib3ysach KpUOCKOIMYECKUM METOJIOM, OIPEIEIIUTh:

a) KOHLIEHTPAIIMIO pacTBOpa,

0) MOJIEKYJISIPHYIO Maccy pacTBOPEHHOTO BeliecTBa?

11. Yro Takoe

a) ocMoc,

0) OCMOTHYECKOE JIaBJICHHE?

12. TIpuseaute popmyny 3akona Baunt-I'odda, onuceiBaromiero BeMTu4nHy 0CMOTHYECKOTO
JaBJICHUS pa30aBICHHBIX PACTBOPOB.

13. Kakue pacTBOpBI Ha3bIBAIOTCS

a) TUIOTOHHUYECKUMHU,

0) TMIIepTOHUYECKUMH,

B) U30TOHUYECKUMU?

14. TIpu KakuX COOTHOLIECHHUSIX KOHIIEHTPAIIUI pacTBOPOB BHYTPU U BHE KIIETKU HAOIIOJAIOT-
Csl SIBJICHUS

a) Typropa,

0) ma3mosnza?

15. Maiite onpenenenue U MPUBEIUTE STUHUIIBI U3MEPEHUS dIEKTPOMPOBOTHOCTH

a) yJIelnbHOM,



0) SKBUBAJICHTHOM.

16. IIpuBeaute GopmMyiy, CBA3BIBAIOIIYIO YACIbHYIO U SKBUBAJIICHTHYIO 3JIEKTPOIIPOBOIHO-
CTH.

17. TlpuBeauTe 3aBUCUMOCTH YIEIBbHOM 3JIEKTPOIIPOBOJHOCTHU OT

a) KOHLIEHTpALlUHY,

0) Temneparypsl,

B) 3apsjia MOHa,

T') CTETICHU TUApaTallii HOHA.

18. TIpuBeauTe 3aBUCUMOCTH YKBUBAJICHTHOM 3JICKTPOIIPOBOJHOCTH OT

a) paz0aBicHHS,

0) KOHLIEHTpaLUH,

B) TEMIIEPaTypBHl.

19. Oxapakrepu3yiiTe JBa THIIA HOHHOTO TOPMOKCHUS:

a) 2IEeKTpo(HOopeTHIECKOE,

0) penakcalMoOHHOE.

20. TIpuBenuTe MaTeMaTUYECKOE BRIPAKEHHUE 3aKOHOB DJIEKTPOTIPOBOTHOCTH:

a) Appenuyca,

0) Kosppaymia,

B) OcTBanba.

21. OnummTe KOHAYKTOMETPHYECKH METO/T;

a) 0051aCTh MPUMEHEHUS,

0) JIBa MPUHITKIIA TOAO0PAa TUTPYIOIIETO PacTBOPA,

B) IpuBeanTe rpaduK 3aBUCUMOCTH 3KCIIEPUMEHTAILHO U3MEPSIEMOM BEIMUMHBI OT 00bEMa
TUTPYIOLIETO PacTBOPA,

T') 9TO Ha3bIBACTCS TOYKOM SKBUBAJIICHTHOCTH?

1) IpuBeauTe POPMYIy, IPUMEHSEMYIO JUIsl pacieTa KOJUUeCTBa ONpEAeIsieMOro HOHa.

22. Yto Takoe 3JIEKTPOHBINA MOTEHITHA?

23. IlpuBenute ypaBHenue HepHcra.

24. Yto Takoe HOPMAJBHBIN 3JIEKTPOAHBINA MOTEHITHAT?

25. Uemy paBeH MOTEHIMAT HOPMAJIBHOTO BOJIOPOIHOTO 3IEKTpoaa?

26. JlaiiTe onpeneneHue MOHATUS U PUBEIUTE YPABHEHUS AIEKTPOAHBIX MOTSHIIUAJIOB JISI
AIIEKTPOJIOB:

a) TIEpBOTO poja,

0) BTOpOTO poja.

27. YTo Takoe rajibBaHUYECKUM 3JIeMEeHT?

28. Kak cBsizaHa C 3JIEKTPOJHBIMY MOTEHIIMAIaMH AJIEKTPOABIDKYIIAS CHUJIA, BOSHUKAIOIIAS B
nenu?

29. Kako#i rmoTeHInai Ha3pIBarOT

a) KOHTaKTHBIM,

0) 1 dy3MOHHBIM (IPUBEAUTE MaTEMATHUYECKOE BBIPAXKECHHE),

B) MeMOpaHHBIM ?

30. ITpuBenuTe cXeMaTHYECKYIO 3alIUCh CTPOCHUS, IEKTPOTHBIC PEAKIIUN U BBIPAKEHUS
AIIEKTPOAHBIX MTOTEHIIMATIOB JUTSI CIEAYIOMINX 3JIEKTPOJAOB CPABHEHHUS:

a) BOJIOPOJIHOTO,

0) KaJOMeNbHOTO,

B) XJIOpcepeOpsiHOTO.

31. [IpuBeauTe cXxeMaTHYECKYIO 3aMUCh CTPOCHHUS, DIEKTPOIHBIE PEaKIIMH, BBIPAKEHUS JJIEK-
TPOJIHBIX IOTEHIIUAIOB JJISl CIEAYIOIUX UHIUKATOPHBIX 3JEKTPOIOB:

a) XMHTUJIPOHHOTO,

0) CTEKJITHHOTO.

32. JlaliTe onpeneneHusl, MPUBEAUTE CXEMbI CTPOCHHUSI U ypaBHEHUs Aiis pacueta DJ(C:

a) KOHIIEHTPAIIMOHHOM,



0) XUMHUYECKOM,

B) OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN

rajbBaHUYECKUX LIENEH.

33. Haiite onpeneneHus

a) MOHHOT'O MTPOU3BE/ICHUS BO/IbI,

0) pH,

) pOH,

r) pK

pacTBOpOB.

34. Jlate NOHATHS, OTIMIINTE YCIOBUS M METOIbI OIIPEICIICHUS

a) oOIIeH,

0) aKTUBHOM,

B) MOTEHIIMATILHON 0OMEHHO,

I') NOTEHIIMATIBHON THIPOJIUTHYECKON

KHCIIOTHOCTH TOYB.

35. Kakue pacTBOpbI Ha3bIBAOT OyhepHbIMU?

36. [IpuBenuTe KmaccuUKaIuio 1 MpuUMepsl OypepHBIX pacTBOPOB.
37. [okaxxure MexaHU3M Oy(EepHOTO IEHCTBHS Ha IPAUMEpPE

a) arleTaTHOM,

0) IBYXKOMIIOHEHTHOM O€IKOBOA,

B) OJIHOKOMITOHEHTHOU O€IKOBOI

OydepHBIX cMeceid.

38. Uto Takoe OydepHas emxocTh? [IpuBeuTe MaTeMaTHIeCKOE BRIPAXKCHUE.
39. OxapakTepu3yilTe MOTCHIIMOMETPUICCKUN METO/I;

a) Ha U3MEPEHUHN KaKO¥ BETMYMHBI OH OCHOBaH?

0) o0acTh MpUMEHEHHUS,

B) KaKHe 3JeKTPObl IPUMEHSIOT Ul MOTEHIIMOMETpUYecKoro onpeaenenus pH?

Tema: CopOrust
1. Uto Takoe MOBEPXHOCTHOE HATsLKEHUE?
2. [IpuBeauTe eAMHUIIBI U3MEPEHUS TOBEPXHOCTHOTO HATSXKEHUSI.
3.0nummTe METOAbI OIpeIeICHHsI IOBEPXHOCTHOTO HATSHKEHUS
a) KanWUIIPHOTO MOIHATHUS KUIKOCTH;
0) 1Mo MakCUMaJIbHOMY JIaBJICHHIO B ITy3bIpbKe Bo3nyxa (PeOunmepa).
4.HazoBuTe criocoObl yMEHbIIECHUS] CBOOOIHOM HEPTUU CUCTEMBI.
5.Yt0 Takoe aacopOrus?
6. [IpuBenute kimaccupuKanuio COPOLMOHHBIX SBICHUN U MOSICHUTE, YEM OTINYAIOTCS:
a) ajcopOuus u abcopOmus,
0) pusnueckas u XuMHu4uecKast CopOoIus,
B) MOJIEKYJISIpHAsi © MIOHHAs cOpOLuSI.
7. Kakue BemiecTBa Ha3bIBalOTCS MOBEPXHOCTHO-AKTUBHBIMU?
8.B uem 3akioyaroTcst 0co6eHHOCTH cTpoeHus: mouekyn [IAB?

9.Kak opHeHTUPYIOTCSI MOJIEKYJIbl TOBEPXHOCTHO-aKTUBHBIX BEIIECTB B IOBEPXHOCTHOM CIIO€
JKUIKOCTH?
10. IIpuBenuTe MpUMEpPHI MOBEPXHOCTHO -aKTHBHBIX BEIIECTB: a) MOJIEKYISAPHBIX (HEHOHO-
TeHHBIX)

a) HMOHOI'CHHBIX: 6) KaTUOHOAKTHUBHBIX, B) AHHMOHOAKTHUBHBIX.

11. Chopmynupyiite npasuno Tpayoe-/liokiio 006 M3MEHEHMH MOBEPXHOCTHOTO HATSKEHUS

PacTBOPOB MOBCPXHOCTHO -aKTUBHBIX BCIICCTB IIPU YBCIUMUYCHUHN MJIMHBI YIJICBOJOPOJHOTO paarKaia

Ha rpynny -CH2-.

12. Kakne BCIICCTBA OTHOCAT K HOBCpXHOCTHO-HCaKTI/IBHBIM? HpI/IBe,Z[I/ITC IIPpUMCPHI.
13.Kakum YPaBHCHUCM OIMMCBIBAIOT MTPOLIECC COp6I_II/II/I Ha IrpaHuIe pa3IICJ'Ia)KI/IIIKOCTB-Fa3?



14. YTo Takoe OBEPXHOCTHAsI aKTUBHOCTh U KaKO€ 3HAUEHHE IIPUHUMAET 3TA BEJIMYMHA Y Be-
LIECTB: a) MOBEPXHOCTHO aKTHUBHBIX, 0) TOBEPXHOCTHO HEAKTUBHBIX?
15. IIpuBenute ypaBHeHue JloBuiia, onuckiBaromiee aacopOIiio Ha TPAaHULIE pa3/iesia TBEpAoe
TEJ0-KUJIKOCTh, TBEPOE TEJIO-Ta3.
16. YTo Ha3bIBAIOT U30TEPMON aicopOuun?
17. Oxapakrepu3yiite uzorepmy aacopounu no OpelHynxy.
18. Kak HaxoJasT KOHCTAHTHI H30TEPMBI aacopOIHu o OpeiH Xy U3 rpapuuecKuX mo-
CTpOEHUi1?
19. IlpuBeaure uzorepmy aacopOuuu no Jlenrmropy.
20. B ueM cocTOST TOCTOMHCTBA M HeOCTaTKK u3otepM 1o Operinnuxy uJlenrmiopy?
21. IlpuBenute usorepmy bpynayspa-Ommera-Temnepa (bOT). B uem e¢ npeumymiectsa?
22. Yto siBIIsieTCS MEpPON CMauMBaHUS?
23.Kakue 3HaueHUs1 KpaeBoro yriia XapakTepHsbl IS
a) TUIPO(PUIbHBIX,
0) ruapodoOHBIX
MOBEpXHOCTEN?
24.YTo TaKkoe TerioTa CMauynuBaHUs?
25. IIpuBenute npasuiio PeOunaepa 0 COOTHOIIEHUH TUAIEKTPUUYECKUX TPOHUIIAEMOCTEN MTPH
CMEIIMBAHUU TPEX BELIECTB.
26. KakoBO 3HaueHue MpoLeccoB CMAYNBaHUs B CEINBCKOM XO3SMCTBE?
27. OnumuTe BUIbI HOHHOUM aJcopOIuu:
a) SKBUBAJICHTHYIO,
0) oOMeHHY¥O,
B) crieluPprIecKyro (M30UpaTesIbHYIO).
28. Kakas agcopOrust Ha3pIBaeTCS THAPOJIUTHICCKON?
29. Kak 3aBucuT afacopOIimoHHasi akTUBHOCTb HOHOB OT
a) CTEINEeHU OKHUCIIEHUS! HOHOB,
0) Macchl HOHOB?
30. Kak BBITISAUT JTUOTPOIHBINA PAJT ISl OJHOBAJICHTHBIX KATUOHOB?
31. 3anuimuTe ypaBHeHHE HOHOOOMeHHOT0 paBHOBecus b.I1.Hukonbckoro (B ToM uncie u st
MIPUPOJIHBIX PACTBOPOB).
32. Kakue BeliecTBa Ha3bIBatOTCSI MOHUTAMM:
a) aHUOHHUTAMH,
0) KaTHOHUTAMH ?
33. /1151 4ero NpuMEHSIOT KATHOHUTHI U1 AHUOHUTHI?
34. Y10 Takoe EMKOCTB ITOTJIOIEHUS MM OOMEHHAsA EMKOCTE?
35. Kak siBiieHus copOIMK CBsI3aHbl C MUHEPAIbHBIM TUTAHUEM PACTEHUI?
36. [TosicHuTe CyIIHOCTD MOTIOTUTEIBHON CIOCOOHOCTH MOYB U €€ 3HAaYCHHE JIs arpOHOMHU--
YECKOU HayKH.

Tema: KosisouaHble CUCTEMBI U MX CBOMCTBA.

1.YT0 n3yyaer KoJutougHast XUMHUS?

2.IIpuBenute Knaccu(UKAUIO TUCIEPCHBIX CUCTEM I10:
a) arperaTHOMY COCTOSIHUIO JMCIIEPCHOM (ha3bl U AMCIIEPCUOHHOM cpelibl,
0) pa3mMepam yacTull IUCIIEpCHOH (a3bl,
B) CTEIMEHH B3aMMOACHCTBHS YacTUI] TUCTIEPCHOH (pa3bl M JUCTIEPCHON  cpeibl
U TIpUMEPBI KaXKI0TO BHUJIA TUCTIEPCHBIX CUCTEM.

3.0OnuIuTe OCHOBHBIE METObI MOJTyYEHUs KOJJIOUIOB.

4.TIpuBenuTe METOJIbl OYUCTKH KOJJIOUOB.

5.Ilepeuncnure ycnoBusi 00pa3oBaHMsI KOJJIOUIOB.

6.[lepeuncnure cieayromme CBOMCTBA KOJUIOUIHBIX CUCTEM:
a) puznueckue,



0) onTHYECKHUE,
B) MOJIEKYJIIPHO-KUHETHUECKHUE.
7.Yto0 Takoe onanecueHus?
8. B uem mposiBnsiercs apdexr Papanes-Tungansa?
9.IIpuBeaure 3akoH Panes, onuChIBAIOMIMM 3aBUCUMOCTb PACCEMBAHUS CBETA OT XapaKTepu-
CTHK KOJUIOMIHOM CHCTEMBI.
10. B uém niposiBnsieTcs: ceAMMEHTAMOHHO-TU (PP y3HOE paBHOBECUE B KOJUIOUIHBIX PACTBO-
pax?
11. IIpuBenure 3akoH Jlammaca, KOJIMYECTBEHHO ONMCHIBAKOLIUI CEIMMEHTAallHOHHO-
maddy3Hoe paBHOBECHE.
12. Kakoe siBieHHE TIOJIYYUJIO Ha3BaHHE MEMOPAHHOTO paBHOBecus JJoHHaHa?
13.I1puBeauTte ypaBHEHUs, ONMCHIBAIOIINE MeEMOpaHHOe paBHOBecHe JloHHaHA.
14.0numure cTpoeHNe KOJUIOUAHON YaCTULII-MULIEILIIBI.
15. T'ne oGpa3yrotcs
a) TePMOIMHAMUYECKHI,
0) PIEKTPOKUHETUUECKHI
TTOTEHITUATIBI?
16. IpuBeaute GhopmyIry, MO KOTOPOH MOXKHO PacCCUUTATH - J3€Ta) MOTCHIINANIA. BETUINHY
ANMEKTPOKMHETHIECKOTO (
17.0nummmTe SIBICHUS:
a) anekTpodopesa,
0) aexTpoocMoca.
18.OnummTe BUIBI U GAKTOPHI YCTOHYNBOCTH KOJUTOMIHBIX cucTeM (1o [TeckoBy).
19.Yto Takoe xoarymsmus qucnepcHuix cuctem? [lox neiictBueM kakux (GakTOpoB OHA MPO-
UCXOIUT?
20.Kaxk paccuuThIBalOT MOPOT KOATYJISIIAN?
21.ChopmynupyiTe 3aKOHOMEPHOCTH KOATyJISIUH.
22.0xapaKTepu3yuTe SIBICHUS:
a) CHHEpTu3Mma,
0) aHTaroHu3Mma,
B) aJJIMTUBHOCTU HOHOB.
23. OnuImuTe 3alKuTHOE ACHCTBHUE BRICOKOMOJICKYISIpHBIX coenunennii (BMC) mpu no6age-
HUU DIIEKTPOJIUTOB K 30JI5IM.
24.0Onumure sSBICHUE B3aUMHON KOAryJIsilUU KOJUIOUIOB.
25.YTto Takoe u303JEKTPHUUECKOE COCTOSHHE MOJIUAIEKTPOIIUTA B pacTBOpe?
26.Kakoe 3HaueHue pH BHelIHel cpeibl Ha3bIBACTCS U303JICKTPUYECKOM TOUKOM?
27.Ykaxute (akTopbl yCTOMUUBOCTU MOJIEKYIIBI OelIKa.
28. [Tokaxkute cxeMy 0Opa3oBaHUs 3apsiia MOJIEKYIbI Oeka
a) npu pH U3T,
6) mpu pH NUDT.
29. Onummre npornecc HaOyxaHus pactBopoB BMC.
30. Ot kakux (GakTOpOB 3aBUCUT CKOPOCTH Ipoliecca HaOyxaHus?
31.IIpuBeaute Gopmyny s pacuera creneHu Hadyxanust BMC?
32.Kakue npupo/iHble U TEXHOJIOTHYECKUE MPOLIECCH CBsI3aHbl ¢ Habyxanuem BMC?
33.Kak Bsa3kocTs pactBopoB BMC 3aBucur ot pH cpenpr?
34.Yt0 Takoe BelcanuBaHue pactBopoB BMC? Kakumu pakropamu oHO MOXKET ObITh BbI3Ba-
HO?
35. Onummre npouecc KoaepBauuu KOJIJIOUJHBIX pACTBOPOB.
36.Kakue nqucnepcHble CUCTEMbl HA3bIBAIOT IEIsIMU?
37.0nummre mpoliecc 3acTyIHeBaHUs (KOarysiliiOHHOTO CTPYKTYpOOOpa30BaHUs).
38.IlpuBenure GU3UKO-XUMUYECKUE CBOMCTBA CTyIHEH.
39. UTo Takoe TUKCOTpOmus renei?



40. Kakoii rporiecc Ha3pIBa€TCsl CHHEPE3UCOM Telieii?

41. [IpuBeauTte pUMeEpHI MPOSIBIIEHUSI CUHEPE3HCa B IIPUPOJIE U TEXHOJIOTHYECKUX TPOLIECCAX.
42.YT0 Takoe MoJTyKOIOU IbI?

43. Onuimure KOJUIOUTHO-XMMUYECKHE CBOMCTBA MPOTOILIa3MBl.

TecToBBIC 3a1aHUA

TecToBble 3a1aHNs — crUcTeMa CTaHJapTU3UPOBAHHBIX 3a/JaHUH, T03BOJISIONIAs ABTOMATU3U -
pOBaTh MPOLETYPY U3MEPEHUS YPOBHS 3HAHUI U YMEHHI 00ydaromerocs cTyieHTa.

Tema: XuMuueckass TEpMOJIMHAMUKA, TEPMOXUMHUSL.

1. JlaiiTe onpeneneHre OCHOBHBIX TEPMOIMHAMUYECKUX OHATHM:
a) cucTema,
0) da3a,
B) KOMIIOHEHT.
2. [IpuBennTe npuMepsl U JaUTE ONPEAECICHUE TEPMOAUHAMUYECKON CUCTEMBI:

a) TOMOT€HHOH,
0) reTeporeHHOH,
B) IIPOCTOH,
T') CJIOXKHOM,
1) U30JTUPOBAHHOM,
€) 3aKpBITOM,
€) OTKPBITOIL.
3.Chopmynupyiite npaBuiio ¢a3 ['mb0ca u mpuBeAUTE €ro MaTeMaTHIECKOE BEIPAKEHUE.
4.Chopmynupyiite
a) mepBoe,
0) BTOpOE,
B) TPEThE
Hayajia TepMOJMHAMUKH U JalTe UX MaTeMaTUYECKHE BHIPAXKECHUS.
5.Uto0 Takoe TemaoBoi 3PQeKT peakluu, Y4eMy OH paBeH B CIEIYIOLIUX MpoIleccax:
a) U30TEPMHUECKOM,
0) wuzo0apuvecKoMm,
B) U30XOPHUUYECKOM ?
6.Uto Bbl 3HaeTe 0 TepMOAMHAMUYECKUX MPOIIECCaX
a) 9K30TEPMHUYECKHUX
0) SHIOTEPMHUYECKHUX ?
7.ChopMynupyiTe OCHOBHbIE 3aKOHBI TEPMOXHUMHUHU:
a) 3akoH JlaBya3ne-Jlammnaca
0) 3akoH ['ecca
B) CleNCTBUS U3 3akoHa ['ecca
8.Uro Ha3plBaeTcs  TeIJIOTOM  oOpa3oBaHuMs  BemiecTBa?
9.0nuimmTe METO/IBI OTNIPEIENIEHHS TEIUIOBBIX 3((EKTOB peaKIIHii:
a) KaJlOpUMETPHUECKUN
0) Tepmorpapuueckuit
10. /laiiTe NOHATHE U NPUBEAUTE MAaTEMaTHYECKOE BBIpAKEHHE
a) PHTPOIINH,
0) PHTANBIINHY,
B) CBOOOJHOM SHEPTHH
') XUMHUYECKOT0 MOTEeHIInaNa

Bonpocs! n 3axanus 1Jisi NPOBeAeHUA MPOMEKYTOYHOr0 KOHTPOJIS (IK3aMeH)



3aKTI0YUTENbHBIA KOHTPOJIb (TPOMEXKYTOYHAS aTTECTAIMS) TOJABOJAUT UTOTH U3Y-
YeHUs TUCUMIUIMHBI «Oprannyeckas, (GU3ndeckast U KOJUIOUTHASI XUMHUS».
Y4eOHBIM TJTAaHOM MO TAHHOW TUCIMIUIMHE MPEAYyCMOTPEH SK3aMEH.

Komnerennus OIIK-1. CnocobeH pemarh TUMOBbIE 3a/1a4u MPO(HEeCCUOHATBHOM IesTeIbHO-
CTH Ha OCHOBE 3HaHUIl OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Bomnpocsl k 3auery:

1. OnumuTe OCHOBHBIE METO/IBI MOJTYYSHHUSI KOJUTOMIHBIX PACTBOPOB. UTO Takoe menTu3amus?
Kakue BemiecTBa sBISIFOTCS MENTU3aTOpaMH MOYBEHHBIX cucTeM? COCTaBbTE CXEMY CTPOCHHUS MH-
LEJUIBI JUIsl MUHEPAJIbHOM YacTH MOYBBI HA IIPUMEPE THAPOOKHCH XKelle3a.

2. Kpnockonusi. Bo3MOXHOCTH IIPUMEHEHUS Ul U3Y4YE€HHS] CBOMCTB PacTBOPOB HE DIIEKTPO-
JUTOB | 2NeKTponuToB. OnpeenuTe ocMoTHUeckoe nasnenue mpu 25 °C mus 0,11 pactBopos KCl u
Cs H120s, ecru creniens qucconumaruu KCI pasaa 0,95.

3. Paccunraiite 3Hauenue DJIC, ecnu BHYTpH KiIeTku muekonutatomero pH = 7,0, a B okpy-
x)arome xuakoctu pH = 7,4.

4. AncopOrusi Ha TpaHUIle pasjiena TBEpAOe TelI0 — KUIKOCTh. SIBneHue cmaumBanus. Kpae-
BOW yrojl W TeryioTa cMadnBaHus. ONHIIATE METOMBI ONMpPEACSICHUs TEIJIOTHl CMaduBaHusA. [ umpo-
¢bunbHBIE U THAPO(OOHBIE TOBEPXHOCTH.

5.3akoH cBeronoryomenust (byrepa-JlamGepra-bepa). Ilpumenenue (oToMeTprueckux me-
TOJOB aHAJIM3a B arPOHOMHUHU ISl UACHTU(PHUKAIIUHU BEIIECTB U UX KOJIMYECTBEHHOTO OTIPE/IeNICHUSI.

6. JlucriepraiiquoOHHBIE METO/BI MOTYYEHUS KOJUIOUIHBIX cHUCcTeM. UeM MOKHO NEenTU3HpOBATH
ceexxkeocaxaeHHbI Fe (OH) 3. ITokaxxute cxeMy CTpOCHHUsI MMOTYISHHOM B ATOM CITy4yae YaCTHUIIBI.

7.3amuTa KOJUIOUAHBIX CUCTEM OT KOAryJsluHu, €€ KOJIMYECTBEHHOE BbhIpaKeHHE. MexaHu3M
Y 3HAa4YE€HME KOJIJIOUIHOM 3aIUThI B IPUPOIHBIX SIBICHUSX.

8. Onexrpoanbie moTeHIManbsl U DJIC ranpBaHUYECKUX AeMeHTOoB. HopManbHbIl (cTaHapT-
HBII) noTeHIal. BoIOpoaHbIi 37IEKTPOA U €ro 3NEKTPOJHBIN NMoTeHUual. Belunciaure moTeHIuan
BOJIOPOJTHOTO 3JIEKTPOa, MOTPY>KEHHOTO B pacTBOp ¢ pH =2.

9.UYepe3 KOJIOHKY KaTHOHHTA B H+- popme nponyctuin pactBop CuSO4. CocTaBbTe CTEXHO-
METPHUUECKOE YpaBHEHHE Ipoliecca COpOLHMH U cXeMy 00pa30BaBLIETOCS ABOMHOTO JIEKTPUUECKOTO
CJIO4.

11.Monnsiii oomeH. [lpaBuna moHooOMeHHOU amcopOumm. YpaBHenwe Hwukonbckoro. An-
COpOIIMOHHBIE MPOIIECCHl B IOYBAX M pacTeHHsIX. PacmoniokuTe mepeyucieHHble HUKe KaTHOHBI O
BO3PACTAHHIO HX aJCOPOLMOHHON aKTMBHOCTH Ha KucibIX mousax (Ca?t, Zn 2, Fe 3 | Na", Mg %,
K*, Mn?", Mn %", NH*").

12.Kak ompenenuth 3Hadyenne pH wu OydepHON eMKOCTH TIOYBEHHBIX CHUCTEM?

13.®oToxumMuyeckue mporecchl U PakTopsl, HA HUX BIUAIONINE. 3aKOHBI (POTOXUMUU. 3aKOH
(hOTOXMMHYECKOH SKBUBAJICHTHOCTH DUHILITEHHA.

14. DneKkTpruyeckue CBOWCTBa KOJUIOUAHBIX cucteM. [lokaxure Ha npumepe 3051 CaCO3 cra-
ounuzupoBanHoro K>COz o0pazoBaHue TepMOIMHAMHYECKOTO U SJIEKTPOKMHETUYECKOTO MOTEH-
1Mana, oT Kakux ()akTOpOB OH 3aBUCHUT U KaK OIPEIENSIETCS.

15. JlaiiTe nOHATHE MOJEKYJIIPHOCTH U MOPSAIKA PEAKIUHU, OTIUILINATE METOAbI UX OMPEAEIEHUS.

16.I1oHsITHE O CKOPOCTH ABMKEHUSI MOHOB. 3aKOH HE3aBUCUMOCTH JIBH>KEHUSI HOHOB Konb- payiia,

3akoH pazbaBienus OcTBanbaa. IIEKTPOPOPETUUESCKUN U pelaKCaluOHHbIN 3(hdeKThl Top-
MOXEHHUSI MOHOB.

17. MonexkynsipHO-KUHETUUECKHE, ONITUYECKUE U ANEKTPUUECKUE CBOMCTBA KOJUIOUIHBIX CHU-
cTeM. 3aKOHBI U YPABHEHUS UX XapaKTEepPU3YIOIIUE.

18. bydepubie pacTBopbl. MeXaHU3M HX ACUCTBUS MPHU J0OABIECHUH KUCIIOT U IIETOYCH.



19. CuHTEe3 OpraHu4ecKoTO BEHIECTBA PACTCHUSMH I0J BO3JIEHCTBHEM XJIOpO(MILIa, KaK CeH-
cubmnnsaropa. 3HauyeHne POTOCHHTE3a U BIMSIHHUE €r0 Ha JKU3HEICSITEIbHOCTh pacTeHUl. OObsCHU-
TE, YeM OTpeAessieTCs 3eleHbI 1BeT NUCcThbeB? Kakoe MOHOXpOMaTHYecKoe M3ydeHHe Hambosee
WHTEHCUBHO BBI3BIBACT (POTOCHHTE3?

20.PacTBOpBI BBHICOKOMOJIEKYISpHBIX coenuHennid (BMC), 0coGeHHOCTh MX CTpOEHUs, Tep-
MOJMHAMUYECKAs U KUHETUYEeCcKasi ycToiunBocTh pacTBopoB BMC u ee Hapymienus. M3o3nexTpuye-
CKasi TOUKa OEJIKOB.

21. DKCIIepUMEHTAIILHOE OTPEIEICHUSI OCMOTUYECKOTO JIABJICHUS

22.Yto Takoe nonynepuon peakuuu? Hamummre ero BblpaxeHue Uit peakuuu 1 u 2 nopsia-
KOB, YeM OHM OTiM4aroTcs. Paccumraiite octatouHoe konmuectBO (B %) ¢GhochopoopraHuyecKoro
nectunuia («JIudbpom») uepe330 aueit, ecau nepuo mojrypacaga paBeH 62 JHs.

23.ITpuponnbie OydepHble CUCTEMBI MOYB M pacTeHui, ux posib. Uto Takoe OydepHOCTH
II0YB, YeM OHa 0OyCJIOBJIEHA (IOKAXXUTE HA MPUMEPE YTOJIbHON KUCIOTHl MEXaHU3M OydepHoro nei-
CTBUS).

24. XapaKTepuCTUKH TPOIIecca CMavYUBaHMsI, €T0 SKCIIEPUMEHTAIBHOE OTIPEICTICHUE U MaTe-
MAaTUYECKOE BHIPAXKCHUE

25. Knaccuduxaius XauMU4ecKUX peakiuil (1o MOJIeKyIpHOCTU U NOpsAAKy). CKOpoCTh ro-
MOTE€HHBIX XUMHYECKUX PEAKIINH, NX KHHETHYECKUE YPAaBHCHHUS.

26. Beruncinure KOHCTaHTY CKOPOCTH peakuuu 1 nmopsizika, eciu 3a 4,9 MUH. KOHIIEHTpalust
ymenbmiaercst Ha 30%.

27.PacTBOpBI BBICOKOMOJIEKYJIAPHBIX coenuHeHui. CTpoeHne makpomosekyn. Bimsuue pH
Cpenbl Ha CBOMCTBA pacTBOPOB OenkoB. M303mexTpuueckast Touka 6enkoB. Buapl KUCIOTHOCTH TIOYB,
METO/IbI U YCIIOBHSI KX OTPEACIICHUS.

28.0nTHYECKUE CBOMCTBA KOJUIOUIHBIX CHUCTEM. fIBieHUE cBeTopaccenBanus. OnaaecueHIus
u >pdext Dapanes-Tungana. YKaKuTe 3aKOH M ONHUIIUTE METOJ HCCIEIOBAHUS KOJUIOMIHBIX CH-
CTEM IO CBETOPACCEBAHMIO.

29.Pa3baBieHHBIC PacTBOPHI HEIJIEKTPOJIUTOB, MX CBOMCTBa. 3akoHbl Payns m Bant-T'odda.
PaccunTaTth ocMoTHYECKOE AaBJI€HHE BOJHOTO pacTBopa HessekTposuTa npu 200C, temmepaTypa
3amep3anus kotoporo (- 0,1860C).

30. CriektpodoTomMeTpus U €€ MPUMEHEHUE MPU UCCIECIOBAaHUHM PACTBOPOB U OMOJIOTHMYECKUX
CUCTEM.

32.Uonnbiit ooMmeH. [IpaBuina noHOOOMEHHO# afacopOIuu. AICOopOIMOHHBIE TTPOLIECCHI B TI0Y-
Bax U pacTeHHsX. Pacrosnoxure HUKernepeunciIeHHbIe KaTHOHBI [0 BO3PACTAHUIO UX aJICOPOIUOH-
HOM aKTUBHOCTH B KHCIBIX cpenax(Ca2+, Zn 2+, Fe 3+, Nat , Mg 2+, Mn2+ , Mn 4+, NH4+).

33.0Omumure ™metoael ompeaenenus PH u  OydepHoir emkoct OyQepHBIX CHCTEM.

34 PaBHOBecue U paBHOBECHBIE npoliecchl B npupoje. IIpunnun Jle-llatense. Ykaxure, Kak
HEO0OX0IMMO M3MEHUTh OCHOBHBIE MapaMeTphl Mpoliecca, YTOObI MPU CHHTE3€ aMMHAaKa YBEIUYHUTh
ero BbIx0oJl. Hanmumure ypaBHeHHE KOHCTAaHTBI paBHOBECHUS ISl 3TOTO MpoIlecca.

35.Bujpl U GakTophl YCTOMYMBOCTH KOJUIOUIHBIX cucTeM. Koarymsmus u ceuMeHTanus, ux
XapaKTEPUCTHUKHU.

36.YT0 Takoe MOBEpXHOCTHOE HAaTsHKeHUE? ONUIINTE METO/IbI €r0 ONPEACIICHHUS U PEryIupo-
BaHMSL.

37.Yto Takoe ocMoc u ocMoTruyeckoe naBieHue? 3akon Bant-T'odda. OcMoTHueckue sBie-
HUS U TIPOIIECCHI B OMOJIOTMUECKUX CUCTEMAX.

38. Maiite knaccu(uKaluiO AUCTIEPCHBIX CUCTEM TI0 pa3MepaM YacTHIl AUCTIEpCHON (asbl, Mo
OTHONICHUIO JUCIEPCHON (Da3bl K JAUCIIEPCUOHHON cpejie, Mo arperaTHoMy coctosiHuto. [IpuBenute
MIPUMEPBHI.

39.0numuTe METOBI OMpeAeNeHUs] TeTOBBIX 3(PPEKTOB peakiuu (IKCIePUMEHTATBHBI U
pacueTHBI). YKaXKUTE BOZMOKHOCTH UX TPUMEHEHUSI.

40.TlonsTre katanu3a. ['oMOreHHbIN U reTeporeHHbI Katain3. OCHOBBI MEXaHU3Ma ACHCTBUS
KaTaJn3aTopOB.



41. DneKTpOoNpOBOIHOCTh PACTBOPOB — YAEIbHAs U 3KBUBaJCHTHas. IIoHATHE 1OABMKHOCTH
HMOHOB. 3aKOH HE3aBUCUMOCTH JBWXKeHUs NOHOB Konbpayia. 3akoH pazbaBienus OcTBaibiaa.

42.TIporecchl CTPYKTYpooOpa3oBaHus B AUCIEPCHBIX CUCTeMax M pactBopax BMC: kmaccu-
¢bukanys 1 GU3NKO-XuMHUYeckre cBoicTBa. COCTaBbTE CXEMY Iepexo/ia Teisl B 30J1b sl 00paTUMBbIX
KOJUTOUJIOB, TE€JIEN U CTYIHEHU.

43.PaBHOBecHe U paBHOBeCHBIE npoueccel B npupoie. IIpunmun Jle-Illarense. Ykaxure, kak
HE00X0IMMO M3MEHHTh OCHOBHBIE MapaMeTPhI MPOIecca, YTOObI MPH CHHTE3€ aMMHAaKa YBEIUYHUTH
ero BeIxoJ1. Hanuminre ypaBHeHHEe KOHCTAHTBI PABHOBECHUS U1 3TOTO MIpoLiecca.

44.Buppl 1 (HakTOphl YCTOHYMBOCTH KOJUIOMAHBIX cucTeM. Koarymsnus u ceuMeHTanus, ux
XapakTepuCTUKHU. ONMUIINTE SBJICHUSI CUHEPrU3Ma, aHTarOHU3Ma U aJJIMTUBHOCTH MOHOB IIPU KOary-
JSLUY.

46. Yto Takoe sHTpomnusa? Kak MOXKeT MEHSTHhCS SHTPONHUS H30JIMPOBAHHOW, 3aKPHITOH, OT-
KPBITON CUCTEMBI? YKaXHUTe, YBEIMUYUTCS WIM YMEHBIIUTCS SHTPOIUS B CIEAYIOIIMX Ipoleccax:
nnaBieHue Jbaa; pactsopenue NaCl B Boae (H20).

47. JlaiiTe MOHATHE TAaKUM SIBJICHHUSM, KaK AJIeKTpodopes u anekTpoocmoc? Kak cBsi3aHa Benu-
YiHa - HOTEHLHala CO CKOPOCThIO MIEKTpodopesa u 3aeKTpoocmoca?

48. JlaiiTe MOHATHE O MOPSIKE PEAKIUU U METOJIaX €ro onpeaeneHus. Paccunuraite KOHCTaHTY
CKOPOCTH PEaKIMH T'HIPOIN3a BOJHOTO pacTBOpa TPOCTHUKOBOIO caxapa, eciu B TeueHue 20 MUHYT
npopearupyet 40% caxapa.

49. CrerneHb U KOHCTaHTA 3JEKTPOIUTHUECKOHN AUCCONMALMU CIa0bIX AJIEKTPOJIUTOB U METO-
Ibl UX ompenenenns. YUeMy paBHa KOHCTaHTa AUCCOLMAIMKM O€H30MHOM KUCIIOTHI, €CM CTENEeHb JUC-
cormanuu B 0,011 pactBope 5%7?

50. YcnoBus, obpazoBaHusi KOUIOMIOB. CxemMa KOJUIOMAHOW 4YacTh (MUIEIUIBI) Ha TIpUMEpe
BaSOs crabmmmsupoBanHoro BaCly. YkaxkuTe cocTaBHBIE YacTH IMOJIy4eHHOTO 30iis. [IpuBemute
MIPUMEPHI KOJIJIOUIOB B IIPUPO/IE.

52.MonekynsapHas U HOHHasI afcopOIs U3 PacTBOPOB Ha TBEPIBIX afcopOeHTaX, 0COOCHHO-
CTH W XapaKTEPHUCTHKH STUX TpolieccoB. Paccumraiite amcopOupoBaHHOE KOJUYECTBO YKCYCHOM
KHCJIOTBI B Mr-3kB/r, eciau npu aacopomumn CH3COOH mousoi#i paBHOBecHass koHreHTpamus (Cp)
paBHsu1ach 33,5 MMOJIB/T, KOHCTAaHTHI ypaBHeHUsT Dpeiinmmxa K u I/n cootBeTcTBEeHHO paBHBI 9,5 1
0,22.

53.bydepHble cucTeMbl, UX COCTaB U MeXaHU3M OydepHOro AelcTBUS Ha MPUMEpE alleTaTHON
o0ydepnoii cucremsl, cocrosmieit u3 10 mi, 0,1m CH3COOH u 10 mut 0,1Mm CH3COONa.

54.OneKTpOMETpHUYECKHEe METOAbl MPU  HCCIEJIOBAHUU  arpOHOMUYECKHUX OOBEKTOB.

55.BnusHue TeMneparypsl Ha ckopocTh peakuuu. [IpaBuno Bant-I'odda, ypaBuenne Appe-
HUYCa, TOHATHE 00 SHEPTUH AKTUBAIIMH CUCTEMBIL.

56.[louBennble kosmonpl. [IpuBeauTe npuMepsbl CTPOCHUSI MUHEPAJIBbHOM MOYBEHHOM KOJIJIO-
WHOM YaCTHIIBI HA pUMepe oKcuaa KpemHus. Jlaiite monarue 6a30uI0B U alleI0NI0B, MTOKKUTE HA
UX IPUMEPE MPOIECC B3AUMHON KOATYJISLUH KOJIJIOUIOB.

57.0nummuTe METoAbl ONPENEIICHUsS OCMOTHUYECKOTO NaBJiCHHs (PacYeTHBIH U C TOMOIIBIO
OCMOMETpA).

58.BTropoe Hayao TepMOJMHAMHKH, €r0 MaTeMaTudeckoe BbIpaxkeHue. [lonstre o0 3HTpO-
MUY, CBOOOTHOM SHEPTrUU U MaKCHUMAaIIbHOU padoTe.

59.Yto Takoe MOHHBIH OOMeH? ONMIIUTE 3aKOHOMEPHOCTH HMOHHOTO OOMeHa, OOMEHHYIO
KHUCJIOTHOCTh M TOTJIOTUTEIBHYIO CIIOCOOHOCTh OmoJsiorndeckux memOpaH. KakoBa posip 3THX Npo-
rieccoB B arpoHomun? . CocTaBbTe CXeMy HOHHOTO 0OMeHa Mex 1y katnonutom KY-2 B H'- hopme u
karnoHamu Na* u3 pactBopa NaCl.

60. JlaiiTe XapakTepUCTHUKY ONTHYECKUX METOIOB MPH HCCIETOBAHUN OMOJIOTHYECKUX CUCTEM
U YKa)KUT€ BO3MO>KHOCTH X IPUMEHEHUS.

61. OcHOBHBIE IPUHLIUIIBI KaTaan3a. | OMOreHHBIN U I€TEPOreHHbIN KaTalus.

62.MonekynspHO-KMHETUYECKUE CBOMCTBA KOJUIOMIHBIX cucTeM. [IoHATHE O ceMMeHTaIuH.

63.Kak no Bennunne J/C raapBaHU4ECKOIO JIEMEHTA ONpeAenuTs pH pacTBopa 1 KOHCTaH-
Ty AUCCOLMAIIUY CcIa00H KUCIOTHI?



64.3amuTa KOJUIOMAHON CUCTEMBI OT KOAryJsiliui, €€ KOJMYECTBEHHOE BbIpakeHue. Mexa-
HU3M M 3HaYCHHE KOJUIOMIHOM 3alUTHI B IPUPOTHBIX SBICHUAX.

HpaKaneCKne 3alaHudA IJId IIPOBEACHUSA 3a4Y€Ta
1 I/ICHOJIB?;ySI IIOHATHC cpenHeﬁ TCIINIOEMKOCTH _BBIYHCJIINTh KOJIUYCCTBO TCIIJIOTHI, HC-

o6xoumoit s Harpesa 2000 Kr Bozsl s Moiiku oGopynosanus ot 20 C° no 80 C°. Boruuciuts
KOJIMYECTBO mapa ¢ suTanbimen 2500 k/[k/Kr, He0OX0MMOTO TSl 3TOTO HArpeBa.
2 OnpenienuTh KOJMYECTBO TEIJIOTHI, YXO/SIIEE C TOIIOYHBIMU I'a3aMH KOTEJIbHOM, €CJIM COCTaB ra3oB
B 00BEMHBIX IporeHTax cienyrommii: 70 % azora, 20 % yrmekucioro rasza, 10 % BoasHOTO Tapa.
Temmnepatypa Tonounsix ra3os 380K.
3 U3 ypaBHenus ['ub6ca-I'enpmromnnia BBIYNCIIUTh U3MEHEHHUE SHTPOIUU B MPO-
L[ECCe MCMApEeHUs BOJbI U OOBSCHUTH, YTO MPOUCXOAUT C MOJIEKYJIaMHU, YUUThIBas 00beMbl 1 Mo
YKUJIKON U Ta3000pa3HOM BOJIBI.
4 TIpotecc poTocuHTE3a MOKHO TipeacTaBuTh cxemoii: 6C02 + 6H20 =CgH1206+ 602.
Paccunraiite n300apHbIil MOTEHLIMAT ATON PEaKUU U clieNaiTe BbIBOA 00 YCIOBUSAX €€ MPOTEKaHUs,
ecimi: AG°CeH1206 = —217,56 kkan/moib; AC°H20 = —56,69 KKaj/MOJIb;
AG°co2 = —94,26 KKaj1/MOJb.
5 OOBSICHUTD U MOKa3aTh CXEMAaTUYHO MPUHIUI KAIOPUMETPUUECKOIO ONPEeNIEHUsI TEIUIOBBIX 3(-
(heKTOB MPOIIECCOB.
6 ['TaBHBIM MCTOYHHMKOM PHEPIUM AJisi OOJIBIINHCTBA )KMBOTHBIX OPraHU3MOB SIBJISIIOTCS JKUPBI U YT~
neBojbl. B opranusmMe 3Tu BelecTBa «CroparoT» - OKUCISIOTCS KHCIOPOI0M, MOCTYMAIOIIUM U3 BO3-
Jyxa B JIETKUE, U MEPEHOCATCS reMOrJI00MHOM KpoBH. TerioTBOpHas criocoOHOCTh (KalOpUITHOCTD)
MUY OLIEHUBAETCS TEIUIOBBIM P dekToM e¢ cropanus (k/[x/kmonb umm kxan/kmoib). CpaBHUTE Ka-
JIOPUHHOCTD YTJIEBOJIOB U KHUPOB.
CeH1206 + 602 = 6CO2 + 6H20; AH°(CsH1206) = —2820 k/I>x/MOJIB;
2Cs7H1006 + 16302 = 114CO2 + 110H20.
AH°tpucteapara rimunepuna = —75520 kJ[>x/Mo01b.
7. Jlns onpeneneHusi CKOPOCTH MHBEPCHH TPOCTHUKOBOTO caxapa B MPUCYTCTBUH COJISTHON KUCIIOTHI
ObUIH TOJTYYEHBI CIEAYIOUIUE JaHHbIE:

Bpewms, t, ¢ HaGmromaemblit yrou BpameHus, a, rpaj

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

OHpeI[eJ'II/ITb MOPALOK PCAKIIUU U KOHCTAHTY CKOPOCTH.

8 OnpeIeUTh SHEPIHIO AKTUBALMK PEAKIUH IPahHIeCcKUM METOI0M
2Ag + (NH4)2S2,08— Ag2SO4 + (NH4)2S04,
€CJIM U3BCCTHBI KOHCTAHTBI CKOPOCTHU U TEMIICPATYpA PCAKIIUN:
t°C 20 40 60
K*10* 0.54 0.66 1.77
9. OOBICHHUTE MOHATHE U MMPUBCCTU YPABHCHUC KOHCTAHTBI XUMHWYCCKOT'O paBHOBECHUS, UCXOS U3
YCJIOBHSI PABEHCTBA MPSIMON U 0OPATHON CKOPOCTEN XUMUYECKON PEAKIIMUK
10 PaCCqI/ITaTL, KaK UBMCHHUTCS CKOPOCTDH MPAMBIX U 06paTHLIX peaKLlI/Iﬁ B PAaBHOBCCHBIX CUCTC-

Mmax: 1) Ho + Jo <> 2HJ; 2) 2NO + 02 <> 2NO2 ipu yBeTHUCHUM JaBJICHUS B 2 pasa.



11 OGBACHUTH CYITHOCTH (POTOKOJIOPHUMETPUUYECKOTO METO/1a OTIPEICIICHUS] KOHIICHTPAIUX Be-

LIECTB B pacTBOpax. B kauecTBe 0CHOBHI B35Th 3ak0H byrepa-Jlambepra-bepa.

12 KneTtouHslii COK, [TOJIy4EHHBIM U3 KOPHEN caxapHOil CBEKIIbI, IMEET KOHLEHTPALIUIO caxapa
17% (BecoBsIX). BeluncnuTh €ro TeMiieparypy 3amep3aHus 1 ocMoTHUYecKoe naBienue st 27°C.

I[InoTHOCTH pacTBOpa pasHa 1,1 kr/m>

13 Ilpu pactBopenuu 2,76 r TpexaroMHoro criupta B 200 T BoAbl TeMIEpaTypa 3aMep3aHus 1o-

Huzmnack Ha 0,279 rpagyca. Onpenenuts MOJEKYJISIPHYIO MacCy 3TOTO CIIUPTA U 3aIUCcaTh
14 TTosicuuTs siBIIEHUSI OCMOca ¥ 00paTHOro ocMoca. OnpeeaTnTh OCMOTUYECKOE JTaBJICHUE BO-

HOT'O pacTBOpa ItoKo3bl Ipu 25°C, ecnu B 3 1 pactBopa coaepxKUTcst SOr riaroKo3bl.

15 PacTtBOp TpexaToMHOTO crmpTa, conepxkammii 1,38 r crmmpra B 100 r Bombl, 3amep3aeT mpu

temneparype —0,279 °C. Onpenenuts, 4To 3a CIUPT PACTBOPEH B BOJIE.

16. IIaTUIPOIIEHTHBIN BOJHBIA pacTBOP MEAHOTO KyIOpOCa MCMOIb3YIOT B KaueCcTBE (PYHTHIIM/IA.

Paccunrtath Temmneparypy 3amep3aHus 3TOr0 pacTBOPA.

17. Ha ocHOBaHMM TEOPHM PAcCTBOPOB OOBSCHUTH MEXAHU3M 3JIEKTPOIUTUYECKOHN JUCCOLMAUU

CHJIBHBIX U CJ1a0BIX JIEKTPOJIUTOB.

18 OOmwsacHuTh noustue pH n pOH BogHBIX pacTBOPOB.

19. pH pactBopa pasen 7,21. HaliTn KOHIIEHTpanuy BOJOPOIHBIX, THAPOKCHIBHBIX HOHOB 1 pOH.

20.PaccunTtarh KOHIIEHTpAIIMIO HOHOB BOJOpOJa B pacTBopax, ecinu ux pH paBusl: a) 9,3; 6) 2,7.

VYka3aTp peaknuio Cpepl.

21 [louemy mpu g00aBICHUU KHUCIOT WM Imenodeit pH OydepHOil cucTteMbl M3MEHSETCs] HEe3Ha-

yutenbHo? Hanmucats Mmexanusm OydepHoro neiicTBust OypepHbIX cMeceil.

2. OObACHUTH TOHATUS aKTUBHas(CBOOOIHAs) KUCIOTHOCTh M CBS3aHHAs KUCIOTHOCTh. Kax

MO>KHO UX OTPEIENTUTh B PACTBOPE.

23 O06bsacHuth Meron pH-mMerpun (Ha OCHOBE TalbBAHUYECKOIO 3JIEMEHTA, COCTaBICHHOTO W3

XJIOPCEPEOPSHOTO U CTEKIISTHHOTO AJIEKTPOJIOB).

24. OOBSCHUTD U MOKa3aTh HA IPUMEPAX SABJICHUS XUMUYECKON U (PU3UUECKOM aicopOImm.
25.BeaucnuTh BEMUYUHY ajacopOiuu mo ypaHenuro ['md6ca ms cnimpra mpu 200C u KoHIIEH-
tparuu C2 = 0,25 kMob/1M3, eciii TOBEPXHOCTHOE HATsDKeHUE BoAbI — 72,75 *10-3 H/m, pac-
tBOpa cnupta — 5110-3H/m, C1=0,00.
26.00BCHUATH U MOKA3aTh HA IPUMEPAX SBJICHUE HOHHOM aIcOPOIIHH.

27.Kak onpeenuTb 0OMEHHYIO KUCIOTHOCTD ITOYBBHI.

28. OOBACHUTH MOHATHE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB, IPUBECTU MPUMEPHI.

29. Onucath 3aKOHOMEPHOCTH MOHHOTO OOMeHa. YKa3aTh, B KaKOW MOCJIeI0BaTeIbHOCTH OyAeT

MIPOUCXOIUTh MOHHBIM 0OMeH Ha katuoHute B H+- dopme ciemyromux snexrpoiuton:CaCl2;

KNO3; Na3P0O4; FeCls.

30. CocTaBUTh CTEXMOMETPUUYECKUE YPaBHEHUSI HOHOOOMEHHOTO Ipoliecca 00eCcCOIUBAHUS BOIBI.

OOBACHUTH CYIIHOCTBH 3TOTO Mpoliecca.

31. PaccuuTtaTh KOJTUYECTBO MOJIOUHOM KUCIOTHI, afcopoupoBanHoe 100r akTHBHPOBAHHOTO YTIJIs,

€CJIM paBHOBECHAs! KOHIIEHTPAIUS MOJIOYHOUW KUCIOTHI B pacCTBOpE paBHA 7,5 MOJIb/J, a KOHCTaH-

Thl ypaBHeHUs DpeifHnxa, onpeieieHHbIe ONbITHBIE MyTeM, paBHbl K= 3,8 u 1/m=0,17.

32. ITpu apcopOumu MOJIOYHON KUCIOTHI HA MOYBE OBLIN MOJIYYEHBI CIEIYIONINE PE3YIbTaThI:
PaBHOBecHas koHIeHTparus, mojb/1 0,02; 0,04; 0,08
AncopOuusi, MOJIb/KT 0,05; 0,10; 0,14.
Onpenennute 3HaU€HUE KOHCTAHT B ypaBHEHUH PpelHuInXa.

33. K kakoMy a1eKkTpoay MpH ekTpodopese OyayT nepemMeniaTbecs 4acTHIIbI 301 HOHUIa cepe-
Opa, MoJydeHHOTO B pUcyTcTBUU M30bITKa AgNO3? CoCTaBUTh CXEMY CTPOCHHUS MUIIEIUIBL.

34.K kakoMy 3JeKTpojy Hpu 3iekTpodopese OyayT mepeMernarbesi 4acTULbl 3078 Cynbduiaa

MBIIIBSKA, CTAOMJIM3MPOBAHHOTO CEPOBOJAOPOIHOM KUCIOTON? 3amucarh CXeMmy CTPOCHHS MU-

LIEJJIBI 3TOTO 30JI51.

35. IToporu koarysisiiuy Ui UCCIELYEMOTO 307151 PaBHBI:

v(NaNO3) = 300 mmons/am3,y(Na2S04)= 295 mmons/mm3,y(MgCl2)=25 mmoms/am3,

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



36. 'uapo3ons xmopuaa cepedpa mosryueH B u3obiTke AgNO3.Kakoii u3 anexrponautos - KCI,
K2S04,CaClI2-0ynet nMeTs HauMeHbIIUH nopor koaryisinuu? OTBeT 000CHYHTE.

37. OOBSICHUTH ¥ MOKA3aTh CXEMAaTUYHO MPOIECC TUIICOBAHUS ITOYB.

38. OOBSICHUTH U MMOKA3aTh CXEMAaTUYHO MEXaHU3M 00pa30BaHUs SMYJIbCHIA PACTBOPOB IS
OIIPBICKMBAHUS PACTCHUM..

39. OOBSICHUTH 00pa30BaHKE WIMCTHIX OCAIKOB B BOJOEMAaX, IPUBECTH MPUMEPBIL.

7.4 MetoanuecKkue MaTepuaJibl, ONpeaejsione npoueaypbl OueHUBAHUA 3HAHU, yme-
HUI U HABBIKOB M ONbITA [JeATEJbHOCTH, XapaKTePpU3yKIMX 3Tanbl (JOpMHUPOBAHUA KOMIIe-
TEeHIUHA

KoHnTpoas ocBoeHus aucuuiiMabl «Pusndeckas U KOJUIOUHAST XUMHUSD) IPOBOJIUTCS B COOT-
BerctBuu ¢ [InKyOI'AY 2.5.1 «Texkymuii KOHTPOJb yCIIEBa€MOCTH M MPOMEXKYTOUHAsl aTTeCTalus
CTYZAECHTOBY.

Texyiuit KOHTPOJIb MO JTUCIUILIMHE TTO3BOJISIET OLIEHUTh CTETEHb BOCIPHUATHS y4eOHOrO Ma-
TepHaia ¥ IPOBOJIUTCS JJISl OLIEHKH PE3yJIbTAaTOB U3YUEHUSI Pa3/IesIOB/TeEM JUCIUILTUHBL.

Texkyuii KOHTPOJIb MPOBOAUTCA KaK KOHTPOJIb TEMATHUYECKUH (110 UTOraM HU3Y4EHHs OIpe-
JICICHHBIX TE€M JUCIUIUITMHBI) W PYOSKHBIM (KOHTPOJBb OIMPEACIICHHOTO pa3jelia WIH HECKOJIbKHUX
pa3aenoB, nepe/] TeM, Kak MPUCTYIUTh K U3YUYEHUIO OUepeIHOM YacTH yueOHOro MaTepuana).

a) KputepusMu o1ieHKH BBITIOJIHEHHOTO Kelc-3aJaHusl SIBJISICTCS TIOJHOTA OTBETa Ha MPaKTH-
YeCKHe U TEOPETUYECKHE BOPOCHI.

OneHka «OTJIIMYHOY» CTaBUTCS, €CJIM YETKO U3JI0’KEHBI PEIIeHUs U IPUEMBbI BBIIIOJIHEHUS 3a/a-
HUSL

O1eHKa «XOpoIIO» - OCHOBHbIE TPEOOBAHNUS K 33JaHUIO BBIIIOJHEHBI, HO IPH 3TOM JIOIYILEHbI
HE/I04EThI B U3JI0KEHUU TEOPETUYECKOIO MaTepHaia Mo TeMe 3a/laHMsl.

OrneHka «yAOBIETBOPUTEIBHO» - UMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHUS OT U3JI0XKEHUS TEO-
PETUYECKUX U MIPAKTUYECKUX BOIIPOCOB IO TEME 3aJaHHUs.

0) Kpurepusmu o1ieHKH BBITIOJIHCHHOW J1A0OPaTOPHOH PpadoThI SIBISETCS MOJHOTA BBIMOJ-
HeHusl padoThI ¥ OTBETA HA MPAKTUYECKHUE U TEOPETHUECKHE BOIIPOCHL.

OueHka «OTJMYHO» CTaBUTCS, €CJIM BBIIIOJHEHBI BCe TpeOOBaHUA K J1abopaTOpHOi pabdoTe,
YEeTKO HM3JI0KEHBI PEIICHUSI U IMPUEMbI BBINOJIHEHUS pabOThl, cOOMI0eHb TPeOOBAHUS K BHEIIHEMY
0(hOPMIICHHUIO.

OueHka «XOpouI0» - OCHOBHBIE TpeOOBaHUA K J1a0OPaTOpHOI pabOTe BBIMOIHEHbI, HO MPU
3TOM JOMYIICHbl HEOUEThl B U3JI0KEHIUH TEOPETUUECKOTO MaTepHualia 1o TeMe JiaboparopHoi pabdo-
ThbI, UMEIOTCS YITYIIEHUS B 0(QOPMIICHUM.

OneHka «y10BJIETBOPUTEIbHO» - UMEIOTCS CYILIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUI K
BBITIOJIHEHUIO J1a00paTOpHOil pabOThl, MCHBITHIBAECT 3aTPYAHEHUS MPU H3II0KEHUU TEOPETUUYECKUX
BOIIPOCOB 10 TEME PaOOTHI.

OueHka «HeyI0BJIeTBOPUTEIBLHO» - TabopaTropHas paboTa He BBINOJIHEHA, OOHAPYKUBAETCS
CYIIECTBEHHOE HEMTOHUMAaHHE TEOPETUUECKUX BOIIPOCOB IO TeME PabOTHI.

B) Kpurepusimu ouenkmn pedepara sBJISIOTCS HOBHU3HA TEKCTa, 0OOCHOBAHHOCTH BBIOOpA
WCTOYHHUKOB JIUTEPATyphl, CTEICHb PACKPBITHUS CYIIHOCTH BOIPOCA, COOJIOJCHUE TPeOOBaHUM K
0(OPMIICHHUIO.

OneHKa «OTJHYHO» CTaBHTCS, €CIIM BBINIOJHEHBI BCe TPEOOBaHMS K HamHMCaHHIO pedepara,
00o03HaueHa npobiieMa U 000CHOBaHA €€ aKTyalbHOCTb, CIICNIaH aHAJIU3 PA3JIMYHBIX TOYCK 3PEHHS Ha
npoOJieMy U JIOTUYHO M3JI0KEHA COOCTBEHHAs MO3HIIUs, C(HOPMYIHMPOBAHBI BBIBOJIBI, TEMa PACKPHITA
MOJTHOCTBIO, BBIZICPIKaH 00beM, COOIIOICHBI TPEOOBAHUS K BHEITHEMY O(OPMIICHHIO.

O1eHKka «X0poIIo» - OCHOBHBIC TPEOOBaHUS K pedepary BBIMOJHEHBI, HO TP 3TOM JOIYIIIe-
HBI HEJIOUETHI B M3JI0O)KEHUH MaTepHaja, OTCYTCTBYIOT JIOTHUECKasl TIOCIIEIOBATEIBHOCTD B CYXKJICHH -
SIX, HE BBIJICpKaH 00beM pedepara, IMEIOTCS YITYIIeHUs B 0(hOpMIICHUH.



OneHKa «y/10BJIETBOPUTEIBLHO» - HMCIOTCS CYIIECTBEHHbBIC OTCTYIUICHUS OT TPeOOBaHUIT K
pedepary.

OneHka «HEY/I0BJIETBOPUTEIbHO» - TeMa pedepaTta He pacKpbiTa, OOHAPYKUBACTCS CYIIIe-
CTBCHHOC HEIIOHUMaHKE IPOOJICMBI.

r) Kpurepuu onieHKN 3HaHUI CTYIEHTOB IIPY IPOBEJACHUN TeCTHPOBAHMSI.

OneHKa «OTJIUYHO» BHICTABIISICTCS TIPH YCIOBUH MTPABUIIBHOTO OTBETA CTYJCHTA HE MEHEe
yeM 85% TeCTOBBIX 3aJJaHUIL;

O1eHKa «XOPOII0» BHICTABIISCTCS TIPH YCIOBHUH MPABUIIBHOTO OTBETA CTYJCHTA HE MEHEe
yeM 70% TeCTOBBIX 3aJJaHUIL;

O1eHKa «yT0BJIETBOPUTEIbHO)» BHICTABIISICTCS TIPH YCIOBUU MIPABHILHOTO OTBETA CTYICHTA
He MeHee ueM 50% TeCTOBBIX 3aJaHuH;

OneHKa «HEYT0BJIEeTBOPHUTEIbHO» BBHICTABIISCTCS MTPH YCIIOBUU NIPABMIILHOTO OTBETA CTY-
nenta menee yeM 30% TeCcTOBBIX 3aJaHUM;

1) Kpurepuu orieHKu 3HaHUI 00y4aromMXcsl NPH BBICTYIIEHUH € JOKJIAI0M

[Toka3zarens ['pamanus banner
CooTBeTcTBHE JOKJama 3asB- | COOTBETCTBYET MOJIHOCTHIO 2
JIEHHOM TeMe, 1IEJIN U 3a]ja4am €CTh HECOOTBETCTBHUSI (OTCTYILJICHUS]) 1
MpoeKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypUpOBAaHHOCTh  (Opra- | CTpyKTYpUPOBAHO, 00€CTICUnBAET 2
HU3aIMs) JOKJIaJa, KOTOpas | CTPYKTYpHPOBAHO, HE 0OECIIeYHBAET 1
obecrieurnBaeT MOHUMAHHE €TO HE CTPYKTYPUPOBaAHO, HE 00ecreuynBaeT 0
COJIepKaHUS

Kynbrypa BbICTYIIICHUS — YTe-
HHUE C JIUCTA WJIK pacckas, 00-
PAILCHHBIN K ayAUTOPUHI

paccka3 6e3 oOpalieHus K TeKCTy
pacckas ¢ oOpalieHHeM TEKCTY
YTEHUE C JINCTa

JloCTymHOCTB JIOKJIazia O coziep-
YKaHUHU TIPOEKTA, €ro IEsX, 3a-
Javax, METoJax U pe3yjbTarax

JOCTYIIHO 0e3 YTOUHAIOIIUX BOIIPOCOB
JOCTYIIHO C YTOUHAIOIHUMHU BOIIPpOCAMU
HEAOCTYIIHO C YTOUHAKOIIKWMHA BOIIpOCaMU

LenecoobpazHOCTb, UHCTPY-
MEHTAJIbHOCTh HAIJIAJHOCTH,
YPOBEHbB €€ HCIIOIb30BAHUS

1eaecooopasHa
11eJ1eCO00Pa3HOCTh COMHHUTEIbHA
He 1erecoo0pa3Ha

Co0umto/iIcHUEe BPEMEHHOTO pe-
rIamMeHTa Jokiuana (ae 6omnee 7

MUHYT)

coOII0/ICH (HE MPEBBIIIICH)
NpeBbIIICHHE 03 3aMCUaHHs
NPEBBIIICHHE C 3aMEUaHHEM

YETKOCTh U IOJIHOTA OTBETOB Ha
JOTIOJTHUTEIBHBIE BOTIPOCHI 110
CYIIECTBY AOKJIaaa

BCC OTBCThI IIéTKI/Ie, IIOJIHBIC
HCKOTOPBIC OTBCTHI HEUYCTKHE
BCE OTBETHI HEUETKHE/HEMOIHEIE

Bnanenue criennanbHON TEpMU-
HOJIOTHEH IO TEME MPOEKTA, UC-
OJb30BAaHHON B OKJIAJiE

BJIaJIe€T CBOOOIHO
MHOTIa OBLI HETOYEH, OIITHOAICS
HE BJageeT

KynpTypa auckyccun — ymeHue
MOHATh coOeceHuKa M apry-
MEHTUPOBAHO OTBETUTH HA €ro
BOIIPOCHI

OTBCTUJI Ha BCC BOIIPOCHI
OTBCTHUII HA 6(5HLHIYIO 4acCTb BOIIPOCOB
HC OTBCTHJI Ha 66HLHIyIO 4JacCTb BOIIPOCOB

OFRPDNORFRPNORFPRPNORFPRDNORFRPDNOEFLPNOELDN

IIxaJya oueHKH 3HAHUH 00y4aI0IIUXCS NP BBICTYIVICHHH € JOKJIAI0M:

OreHka «oTJaIuYHO0» — 15-18 0awnoB.




Ornenka «xopomo» — 13-14 Gaios.
OreHka «y/10BJ€TBOPUTEIBHO» — 9-12 Gaos.
OreHKa «HeY/10BJ1eTBOPUTEILHO» — 0-8 6aiioB.

e) Kpurepuu BoicTaBieHUs OLICHOK NP MPOBEJCHUH 3a4eTa.

OneHka «OTJIMYHO» BBICTABIIIETCS CTYIEHTY, KOTOPbIN 00J1a1aeT BCECTOPOHHUMU, CUCTEMA-
TU3UPOBAHHBIMU M TIIyOOKMMH 3HAaHMUSAMHU MaTepuana ydyeOHO# Mmporpammbl, yMeeT CBOOOJHO BBI-
MOJIHAThH 3aJaHMsl, IPETyCMOTPEHHbIE Yy4EOHONW MPOrpaMMOii, YCBOWJI OCHOBHYIO U O3HAKOMUJICS C
JOTIOJIHUTEIBbHOM JINTEPaTypOil.

OneHka «XOpoIIo» BBICTABISIETCS CTYIEHTY, OOHapYKHBIIEMY IOJHOE 3HAHWE MaTepuana
y4eOHOM MpOTrpaMMbl, YCIIEHIHO BBINOJIHSIONIEMY NPEIyCMOTPEHHbIE y4EeOHON MpOorpaMMol 3aja-
HUS, YCBOMBLIEMY MaTepraj OCHOBHOM JIMTEPATYpbl, PEKOMEHAyeMO} yueOHOI MporpaMMoN.

OneHka «yJA0BJIETBOPUTEJIbHO» BBICTABIISETCS CTYIEHTY, KOTOPBIM MMOKa3aja 3HaHHE OCHOB-
HOTO MaTepHuayia y4eOHOUW MporpaMMbl B 00beMe, JOCTATOYHOM W HEOOXOIMMOM ISl JalbHEUIen
yueObl, CIIpaBUIICA C BBIMOJTHEHUEM 3aJIJaHUI, 3HAKOM C OCHOBHOM JTUTEpaTypOi.

OneHka «HeyJA0BJIETBOPUTEJIbHO» BBICTABIISIETCS CTYACHTY, HE 3HAIOLIEMY OCHOBHOM YacTu
MaTtepuaga y4eOHON MpOorpaMMbl, JOIMyCKAIOUIEMY MPUHIUIHAIbHBIE OIMIMOKH B BBIOJHEHUHU 3a]a-
HUM, HEYBEPEHHO C OOJIBIIUMU 3aTPYIHEHUSMU BBIMOIHSIONIEMY IPAKTUYECKUE paOOTHI.

1) Kpurtepusimu oIleHKH BBINOJTHEHHOTO KeHC-3aJaHus SBIISETCS MOJIHOTA OTBETA Ha MPaKTHU-
YeCKHe U TEOPETUYECKHE BOTIPOCHI.

OneHka «OTJIIMYHOY» CTaBUTCS, €CIIM YETKO U3JI0’KEHBI PEIIeHUs U IPUEMbI BBIIIOJIHEHUS 3a/a-
HUSL

O1eHKa «XOpoIIO» - OCHOBHBIE TPEOOBAHHUS K 3aJaHUIO BBIIOJIHEHBI, HO IIPH 3TOM J10-
ITYIEHBl HEOYETHI B U3JI0’KEHUU TEOPETUYECKOTO MaTepHalla o TeMe 3aJaHHUs.

OneHka «yI0BIETBOPUTENBHO» - UMEIOTCS CYIIECTBCHHBIE OTCTYIUICHHS OT U3JI0KEHHS TE€O-
PETUYECKUX U NMPAKTUYECKUX BOIIPOCOB 10 TEME 3aaHUS.

8 IlepeyeHb OCHOBHOI U IOMOJIHUTEIBLHOM JIUTEPATYPbI

OcHoBHAaA

1. F'opmikoB B.. OcHOBBI pu3nueckori XuMuu [ DIEKTPOHHBIN pecypc]: yueOnuk/ ['opikos
B.U., Ky3nenoB U.A.— DiekTpoH. TeKCTOBBIC AaHHBIe.— Mocksa: JlabopaTtopus 3nanuii, 2017.—
408 ¢.— Pexxum mocryma: DBC «IPRbooksy. http://www.iprbookshop.ru/88904.html

2. Pomanenko E.C., ®pannea H.H. ®usnueckas xumus. CraBpononbckuii [AY.U3n. «Ila-
parpad». 2012. a51. agpec http://www.iprbookshop.ru/47378.html.

3. [Tokposckas E.H., benprnioa T.I'. ®usnyeckas xumus. Xumus atrmochepbl. MOCKOBCKHUIA
roCyJAapCTBEHHBIN CTpOUTENbHBIA YHUBEpcUTET, Al [Tu Op Menna, Ob5C ACB. 2015. 1. agpec_
http://www.iprbookshop.ru/366.html.

JlomosiHMTEIBLHAS

1. OneKkTpoHHBIH yueOHUK Mo ¢pu3ndeckoil u koonaHoi xumuu. Tpetwskosa O.U., 'ybaHo-
Ba H.A. 114/57 Mb. [Onektponnsiii pecypc]. — Kpacnomap: Kyol'AY. 2014.- IDA [articlelD]:
1001406014.- Pexxum mocryma: http://ej.kubagro.ru/2014pdf/14.pdf

2. AanpromkoBa O.B., Boctpukora T.H., IlIBeipeBa A.B., IlomoBa E.FO.Xumus. M306pannbie
pazgensl obmel gu3nueckoid U KOJIOUTHOW XuMUU.HOBOCMOUPCKUI TOCYIapCTBEHHBIN TeXHUYE-
ckuii yauepcutet.201 1.9 anpec http://www.iprbookshop.ru/44701.html.

3. Pomun B.B., I'opuakos 3.B., OpobGery B.A. ®usnueckas u koyouanas xumus. CtaBpo-
MOJIbCKMM  TOCYJapCTBEHHbI  arpapHelii  yHuepcuter, AI'PYC.  2013. oo an-
pechttp://www.iprbookshop.ru/47377.html.



http://www.iprbookshop.ru/88904.html
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. bparuukosa M.I'. ®u3nKo-XuMu4ecKre OCHOBbI MH)KEHEPHOU AK0JI0TUU. Poccuiickuii yHu-
BepcuteT Ipy:x0b1 HapooB. 2011. a1, aapec http://www.iprbookshop.ru/11405.html.

5. Kupunuenxo O.A. Ilpaktukym no koyuouaHoi xumuu. ITpomereit. 2012. ai1. aapec_
http://www.iprbookshop.ru/18601.html

6. I'ybanosa H.4., TECTbI no ¢usndaeckoii n xoutongHoi xumun. OOpa3oBaTeNbHBIN 1TOP-
tan KyoI'AY. 2010.

9 lepeuenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn « AHTEepHET»

IlepeyeHnb 3/1eKTPOHHO-0MOJIMOTEYHBIX CHCTEM:

Ne HauMmeHoBanue TemaTuka Ccbliika
Znanium.com YHuBepcanbHas | https://znanium.com/
2 IPRbook VYuuBepcanbHas | http://www.iprbookshop.ru/
OO6pazoBaTeabHBIN MOPTAIT YuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY

10. MeToauueckue ykazaHus AJsi 00y4alONIUXCsl IO OCBOEHHU IO THCIMIIIH--
HbI

1. DnekTpoHHBIN y4eOHHK 1O Pu3nUeckor U KoJuonaHon xumuu. TperbsikoBa O.1., ['ybanosa H. .
114/57 MB. [Dnextponnsiii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA [articlelD]: 1001406014.-
Pexxum nocryna: http://ej.kubagro.ru/2014pdf/14.pdf

2. KommonaHas XMMuUs B BOIIPOCAX U OTBETAX YUYEOHO-METOIUYECKOE MocoOue (M1 ydanuxcsi Oaka-

naBpuara Ouosormveckux dakyinpbreToB — Kpacnomap: Kyol'AY, 2013 - 44 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja khimija v voprosakh i otvetak
h.pdf

3. MeTtoanueckue yka3zaHus JUIsl KOHTPOJIS CaMOCTOSITEIbHOM pabOTHI CTYJICHTOB 10 KypCy pu3nye-
CKOM U KOJ'IJ'IOPII[HOf/i XUMHUHU (,Z[J'Iﬂ CTYACHTOB 6I/IOJ'IOFI/ILIGCKI/IX CHCHH&HBHOCTCfI CEJIbCKOXO35HCTBEH -
HBIX BY30B) — Kpacnonap: Ky6I'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. llepeuenr  MHGOPMANMOHHBIX  TEXHOJOTHiH, HMCHOJb3YeMbIX TMPH  OCYIIECTBJIEHUH
0o0pa3oBaTeIbHOr0 MpouLecca MO JAMCUHUILIMHE, BKJIOYAs IepevyeHb NMPOrpaMMHOro obecme-
YyeHusl 1 MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

WNHpopmalMoHHbIE TEXHOJIOTHH, UCTOJIb3YeMble IPU OCYIIECTBIEHUH 00pa30BaTEeILHOTO Ipolecca Mo
JMCLUUIUIMHE TO3BOJISIIOT: 00ECHEeUUTh B3aUMOJICWCTBUE MEXIY Y4YacTHUKaMU OO0- pa30BaTEbHOTO
mporiecca, B TOM YHCJIE€ CHHXPOHHOE U (MJIM) AaCMHXpPOHHOE B3aUMOJICWCTBUE IOCPEACTBOM CETH
"NuTepHer"; puKcUpOBaTh X0 00pa30BaTEIbHOTO MPOLECCa, PE3YIIBTATOB IPOMEKYTOUHON aTTeCTalluu
M0 JUCHMIUIMHE U PEe3yJbTaTOB OCBOEHHsI 0Opa30BaTEbHOM IMPO- I'paMMbl; OPraHU30BaTh MPOLIECC
oOpa3oBaHUsl IyTeM BH3YyaJlM3alUUd M3ydaeMoW HMH(POpPMALMU IOCPEICTBOM  HCIIOJIb30BAHMS
Mpe3eHTalMi, y4eOHbIX (PUIBMOB; KOHTPOJIUPOBATh Pe3yNbTaThl O0yYEHHs HA OCHOBE KOMIIbIOTEPHOTO
TECTUPOBAHUS.

11.1 TlepeyeHb AMLEH3UOHHOTO MPOTPAMMHOTO 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 OITMCAHHuE

Microsoft Windows

OnepanmonHasi cucteMa

2 Microsoft Office (Bximrouaer Word,
Excel, PowerPoint)

[TakeT 0(hUCHBIX MPHUIOKESHHIA

11.2 Tlepeuens npodeccHoHaNBHBIX 0a3 TaHHBIX U NHPOPMALMOHHBIX CIIPABOYHBIX CH-

CTeM
No HaumenoBanue TemaTtuka DIIeKTPOHHBIN aapec
1 lapanT [MpaBoBas https://www.garant.ru/
2 KoncynbraHt [MpaBoBas https://www.consultant.ru/
3 Hayunas snektpoH- | YHHBepcaibHas https://elibrary.ru/
Hast OoubmoTeKa
eLibrary

11.3 Joctyn k cetu UHTEpHET
Hoctyn k cetu IHTEpHET, TOCTYIT B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEILy

YHUBEPCUTETA.

12 MarepuajibHO-TeXHHYECKOe obecreveHne AJsi 00y4eHHUsl Mo TUCIUNJINHE
[TnanupyemMbie TOMEIICHUS JIs MPOBECHUS BCEX BUJOB YICOHOM NEATEITLHOCTH

HaunmenoBaHue yaeOHBIX
MPEIMETOB, KypPCOB,
JTUCITUTLINH (MO Ty ),
MIPAKTUKH, UHBIX BUJIOB
y4eOHOM JIeATSIIBHOCTH,

HanmenoBaHnue nmoMernieHuii mis
MIPOBEICHMS BCEX BUOB YUeOHOM
JESATEILHOCTH, TIPETyCMOTPEHHOMN

y4eOHBIM IIJIAHOM, B TOM YHCIIE,

IIOMENIEHUN UIT CAMOCTOITEIbHOM

Anipec (MECTOTIONIOKEHHE)
MIOMEIICHUN JIJIs TIPOBEICHUS
BCEX BUJIOB yU4eOHOM
NEeSITeITbHOCTH,
PEIyCMOTPEHHOM y4eOHBIM

yueOHasi ayAUTOpHs A7 MPOBEACHUS
yueOHBIX 3aHATHH, [T
CaMOCTOSITEILHON pabOThI
oOyJaronuxcs, B TOM YUCIe JUIs
00yJaronuxcs ¢ MHBATUIHOCTHIO U
OB3
crienuranu3upoBaHHas meOenb (yuebHas
nocka, yueOHast Mme0Oenb), B T.9 JUIs
00yyaronuxcs ¢ MHBATUIHOCTHIO U
OB3;

MPEAyCMOTPEHHBIX paboThl, C yKazaHHUEM IMEepEUHS IJIaHOM (B CJIydae peain3aluu
y4eOHBIM IJIAHOM OCHOBHOTO 000pyI0BaHUs, y4eOHO- 00pazoBaTeNbHBIX MPOTPAMM
00pazoBaTeIbHON HATJISHBIX IOCOOUN U HCTIOIb3yeMOTO B ceTeBoii (hopme
MIPOTpaMMBbI IIPOrpaMMHOTO 0OeCIIeUeHUs JOTIOJTHUTEILHO YKa3bIBACTCS
HaWMEHOBaHHUE OpPraHU3alluH,
C KOTOPOH 3aKITH0YCH
JIOTOBOD)
2 3 4
Xumus puznueckas u ITomemenune Ne221 I'VK, nmomags — 350044, KpacHonapckuii
KOJLIOMIHAS 101m?; mocanounbIx mecT — 99; kpai, r. KpacHonap, yi.
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https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

TEXHUYECKUE CPEIICTBA OOYUCHHS,
HA0OPBI AEMOHCTPAIIMOHHOTO
000pyI0BaHUS U yICOHO-HATTISAHBIX
noco6uit (HoyTOyK, MPOEKTOp, SKPaH), B
T.4 JUIsl 00Y4aroIUXCsl C
naBanuaHocTeio 1 OB3;

nporpammHoe obecrnieuenne: Windows,
Office.

ITomemenue Nel 14 300, mmomaas —
43Mm?; mocaZouHbIX MecT — 25; yueOHast
AyIUTOPHS JJISl TIPOBENICHHST y4eOHBIX
3aHSTHUM, U1 CAMOCTOSITENIbHOM pabOThI
00yJaronuxcsi, B TOM YMCIE IS
00yJaronMXxcsi C HHBAJTUAHOCTHIO U
OB3
crenuanu3upoBaHHas meOenb (yuebHas
Jocka, yueOHast Mme0Oenb), B TOM UuCIIe
JUTst 00yJaroIINXCsl C HHBAJTMIHOCTHIO U
OB3

13. OcoGennocT opranuzaunu odoyuenus juu ¢ OB3 u unBaanaoB

s naBanuaoB u un ¢ OB3 MoxkeT n3MeHsAThes 00bEM TUCHUIUTMHBI (MOAYJIS) B YacaxX, BBIIEICHHBIX
Ha KOHTaKTHYIO paboTy oOydammierocs ¢ TmpernojaaBateyieM (MO BUIaM YYeOHBIX 3aHATHH) W Ha
CaMOCTOSITENIbHYIO paboTy oOydaromierocst (IIpM 3TOM HE YBEIMYMBACTCA KOJMYECTBO 3aUETHBIX €IMHMII,
BBIJICTICHHBIX HA OCBOCHUE JUCLIUILTUHBI).

@DOH/IBI OLIEHOYHBIX CPE/ICTB AANTUPYIOTCA K OTPaHUYCHUSIM 310POBbs U BOCIPUATUS HH(OpMAIUU
00yJaroIUMHUCS.

OcHoBHble (OpPMBI TPEJCTaBICHUS OICHOYHBIX CPEICTB — B Ie4aTHOM Qopme uiu B Qopme
AJIEKTPOHHOTO JOKYMEHTA.

@®opMbl KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHUs] HHBAJIUA0B U jul ¢ OB3

Kareropuun dopma KOHTPOJIS M OLIEHKU PE3yJbTaTOB 00y4YCHUsI
CTY/ICHTOB C
OB3 u
MHBAJIUIHOCTHIO
C nHapywenuem — YCTHas TMpPOBEpKa: JUCKYCCHHM, TPCHHHIH, KpYIJIBIE  CTOJIBI,
3peHus cobece0BaHUs, YCTHBIE KOJUIOKBUYMBI U .

— C UCHOJb30BaHHWEM KOMIIbIOTepa M crnemnuanbHoro I10: paborta c
JJIEKTPOHHBIMU  00pa30BaTENbHBIMU  pecypcaMH, TECTHPOBAHHE,
pedepatbl, KypcOBbIE MPOEKTHI, JUCTAHIMOHHBIE (OPMBI, €CIH
MO3BOJISIET OCTPOTA 3pEHUs - Tpaduueckue padboThl U 1p.;

IPU BO3MOXXKHOCTH NHMCBbMEHHAs MPOBEPKAa C HCIOJIb30BaHUEM peibedHo-
TOUEYHOW cHucTeMbl bpaiiis, yBenudeHHOro MIPUPTA, HCIOJIH30BaAHNE
CMELUANbHBIX TEXHUYECKHX CPeICTB  (TU(MIOTEXHHUUECKUX  CPEJACTB):
KOHTpOJIbHBIE, Tpaduueckue padoThl, TECTUPOBAHUE, NOMAIIHUE 3aJaHUA,
JcCce, OTYETHI U Jp.

C napywenuem — TIHChMEHHas TPOBEpKa: KOHTPOJIbHBIE, TIpaduueckue padoThI,

cnyxa TECTUPOBAHUE,  JOMAIHWE  3aJaHusd,  ICCE, NUMCbMEHHBIE
KOJUIOKBHYMBI, OTUETHI U JIp.;

— C WCHOJb30BAaHMEM KOMIIbIOTEpa: paboTa ¢  DIEKTPOHHBIMHU




o0pa3oBaTebHBIMU pecypcamu, TECTUPOBaHKE, pedeparbl, KypcoBbIE
MPOEKTHI, rpaduueckre paboThl, TUCTAaHIIMOHHBIE (GOPMBI U Jp.;
IIPY BO3MOKHOCTH YCTHas TIPOBEPKAa C HCIIOJB30BAHUEM CIEIHaTbHbBIX
TEXHUYECKUX  CPEICTB  (ayIMOCPENCTB,  CPEICTB  KOMMYHHKAIIWH,
3BYKOYCWJIMBAIOILIEH ammaparypbl ¥ JAp.): JUCKYCCUHU, TPEHUHIH, KpPYTJIble
CTOJIBI, cOOeceI0BaHNs, YCTHBIE KOJUIOKBUYMBI U JIP.

C napywenuem — TIUCbMEHHasT  MpOBEpKa €  MCHOJb30BAaHUEM  CIIELUAJIbHBIX
onopHo- TEXHUYECKUX CPEJICTB (aJIbTEPHATUBHBIX CPEICTB BBOJIA, YIIPABICHUS
08UAMENbHO20 KOMIIBIOTEPOM W JIp.): KOHTPOJbHBbIE, TIpaduueckue padoThl,
annapama TECTUPOBAaHUE,  JOMAalllHWE  3aJaHus,  3Cce,  IUCbMEHHbIE

KOJUIOKBUYMBI, OTYETHI U JIp.;

— yCTHas NpOBEpKa, C HCMOJIb30BAHUEM CIIEHUAIBHBIX TEXHUYECKHX
CpeacTB (CpencTB KOMMYHMKAIMM): JUCKYCCUU, TPEHUHTH, KPYTJIble
CTOJIBI, cOOECeI0BaHus, YCTHbIE KOJUIOKBUYMBI U JIP.;

— C  WCIOJb30BaHMEM  KommbioTepa W crneuuaiabHoro  [1O
(abTepHATUBHBIX CPEJICTB BBOJA U YIPABJICHUS KOMIIBIOTEPOM M
ap.): paboTa C DJIEKTPOHHBIMH O0Opa30BATEIBHBIMU PECYpCaMH,
TECTHUpOBaHUE, pedepaTsl, KypcoBble MPOEKTHI, rpaduyeckue paboThl,
JUCTAaHLIIMOHHBIE  (GOpMBI  IpeanouTUTeNbHEEe  OoOydarouumcs,
OTPaHUYCHHBIM B TICPEIBIKCHHUH U JIP.

AanTaunus npoueaypbl NpoBeieHNs IPOMEe:KYTOYHOM aTTeCcTAlMH 1JIs1 MHBAJIUI0B M JIUL C
OB3:

B xo/ie mpoBeeHNsT IPOMEKYTOUHOH aTTeCTaIllH TPEAYCMOTPEHO:

—TMpeabsIBICHNE OOyJaIOMMUMCS TE€YaTHBIX W (WIM) JJIEKTPOHHBIX MarepuaioB B ¢dopmax,
aIAITHPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbSI;

—BO3MOKHOCTh  TIOJIb30BAThCS ~ WHAWBUAYAJIBHBIMH ~ YCTPOHCTBAMH M CPEICTBAMH,
MO3BOJISIONIMMH 1Al TUPOBATh MaTEPUAIIbI, OCYILIECTBIIATh IPUEM U Tiepenady HHPOPMAIIUKN C y4eTOM
WX WHIUBHYATBHBIX 0COOCHHOCTEIH;

—yBEIMYEHHUE MPOJIODKUTEIILHOCTH MPOBEICHUS aTTECTAINH;

—BO3MOKHOCTh TPUCYTCTBHSI ACCUCTCHTAa W OKa3aHHs MM HEOOXOIMMOU TMoMOIIM (3aHATh
pabouee MecTo, TIepeIBUTaThCs, IPOYUTATH U O(OPMHUTH 33/IaHUE, OOLIATHCS C MPEIIOAaBATEIIEM ).

@opMBl MPOMEKYTOYHOW aTTecTaluu i uHBaIuAoB u Jui ¢ OB3  1omkHB  y4UTHIBATH
WHIUBUAYaIbHbIE U MCUXO0(U3UUECKHe 0COOCHHOCTH 00Y4Yaromerocs/o0yqyarommxcs mno AOIIOIT BO
(YCTHO, MMUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B POPME TECTUPOBAHHMSI U T.I1.).

CrnennanbHble yCJI0BHUs, o0ecrednBaeMble B Iponecce NpenogaBaHus JHCIAIITHHBI
CmyOenmoi ¢ HapyuwleHUAMU 3pEeHUs

- npeaocTaBlIeHue 00pa30BaTENILHOTO KOHTEHTa B TEKCTOBOM 3JIEKTPOHHOM (opmarte,
MIO3BOJISIOIIEM IEPEBOIUTH MJIOCKONEYaTHYIO HH(OPMAIHMIO B ayJUATIbHYIO WIH TaKTHIIBHYIO (OpMY;

- BO3MO>KHOCTb HMCIIOJIB30BATh MHAMBHUIYAJIBHBIE YCTPONCTBA U CPEACTBA, MO3BOJIIOIINE
aZanTHpoBaTh MaTepHajbl, OCYLIECTBIATh MNpUEM M Mepenadyy HUHPOpPMAMU C  Y4ETOM
WHIMBUIYAIbHBIX 0COOCHHOCTEH U COCTOSHUS 3/10POBbSI CTYJICHTA;

- MIPEIOCTABIIEHUE BO3MOXHOCTU IPEAKYPCOBOIO O3HAKOMJIEHUSI C COJEpXKaHUEM
y4yeOHO! JMCUUIUIMHBI W MaTepualioM 10 Kypcy 3a cyé€T pa3MelleHuss WHpopMaluud Ha
KOPIIOPAaTUBHOM 00pa30oBaTeIbHOM MOPTAIE;

- UCIOJb30BaHME UYETKOTO W YBEJIMYEHHOrOo IO pa3Mmepy wIpudra U rpaduyeckux
00BEKTOB B MYJIbTUMEIUIHBIX MTPE3CHTALHIX;



- WCIOJIb30BAHNE MHCTPYMEHTOB «IYIa», «IPOKEKTOp» MpH paboTe C MHTEPAKTUBHON

JIOCKOM;

- O3BYYMBAaHHE BU3yaIbHOH HH(POPMAIMK, MNPEJCTABICHHON O0Oy4yaromuMcs B XOJe
3aHATHH;

- o0ecrieyeHrne pa3JaTOYHbIM MaTEPHAJIOM, ITyOIUPYIOIIUM HH()OPMAIUIO, BBHIBOIIMYIO
Ha DKpaH;

- HaJIMYUe MOJUCEN U ONMCaHUs Y BCEX MCIIOJIb3yEMbIX B Ipoliecce 00yueHus: pUCYHKOB
U WHBIX TpapuuecKuX OOBEKTOB, UYTO JAaET BO3MOXKHOCTH TIEPEBECTH NHCBMEHHBIH TEKCT B
ayAuaibHbIN,

- obecrieueHre 0co0Oro peyeBoro pekuma IMPEnoJaBaHUs: JIEKIIMM UYUTAIOTCS T'POMKO,
paz0opunBO, OTYETIMBO, C TMay3aMH MEX]Y CMBICIOBHIMU OJOKaMu HMH(OpPMAIUM, 0O0ECTICUNBAETCS
MHTOHHMPOBaHKE, TOBTOPEHHE, aKLIEHTUPOBAaHUE, MPOPUIAKTHKA pacCEUBaHUs BHUMAHMS,

- MUHHMHU3alMs BHEITHETO 1IyMa U o0ecrieueHrne CIOKOWHOM ayinaabHOM 00CTaHOBKY;

- BO3MOKHOCTh BECTH 3alUCh y4eOHOW MHPOpPMAIMM CTYAEHTaMHU B yIOOHOM Juis HHUX
dbopme (aynuanbHO, ayAMOBU3YaJIbHO, HA HOYTOyKE, B BHUJE MOMETOK B 3apaHee IMOATOTOBICHHOM
TEKCTE);

- YBEJIIMYEHHE JIOJIM METOJOB COLMAIbHOM CTUMYISAIMH (oOpalieHrue BHUMAaHMUS,
aneJUIsius K OrpaHUYEHUSM IO BPEMEHM, KOHTAKTHbIE BHUJIBI paOOT, TPYIIOBbIE 3aJaHUsd U 1p.) Ha
MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHSIX;

- MUHHUMHU3HPOBAHUE 33JaHUl, TPeOYIOUMX AaKTHUBHOTO UCIOJIb30BAHUS 3PUTEIHHOM
MaMsTH ¥ 3pUTEIHLHOTO BHUMAHUS;

- MPUMEHEHHE MO3TAHOM CUCTEMBI KOHTPOJIS, OoJiee YacThli KOHTPOJIb BBIMOJIHEHUS
3a/IaHUM 1711 CAMOCTOSITEIIBHOU PabOTHI.

Cmyoenmbl ¢ HapyueHUAMU ONOPHO-08UAMENbHO20 Annapama
(MaJIoOMOOHJIbHBIE CTYI€HTBI, CTYJA€HTbI, HMEIoIHe TPYAHOCTH NMepeABHKEHHS U MATOJIOTHI0 BEPXHUX
KOHEYHOCTeH)

- BO3MOJKHOCTh MCHOJIB30BATh CIICIIUAILHOE MPOTrPaMMHOE 00ECIICUeHHE U CIICIHATEHOE
000pyJOBaHHE W TO3BOJISAIONICE KOMIICHCHPOBATH JBUTATEIIbHOEC HApYIIEHUE (KOJSCKU, XOIYHKH,
TPOCTH H JIp.);

- NPE0CTABICHUE BOZMOKHOCTH MPEIKYPCOBOIO 03HAKOMIICHUS C COJICPIKAaHHEM
y4eOHOI TUCIMIUTHMHBI U MaTePHAJIOM TI0 KypcCy 3a Cué€T pa3meleHus vHpopMaliuy Ha
KOPIIOPaTUBHOM 00pa30BaTeILHOM HOPTAJIC,

- IPUMEHEHHE JIOTIOJHUTEIIBHBIX CPEJICTB AKTUBH3ALIUH TPOLIECCOB 3aIOMUHAHMS U
MTOBTOPEHUS;

- OTIOpa Ha OTpeJeNIeHHbIE U TOYHBIC TOHSITHS,

- UCTIOJIb30BaHUE /ISl WLTIOCTPAIIMHA KOHKPETHBIX IPUMEPOB;

- PUMEHEHHE BOTIPOCOB JIsI MOHUTOPUHTA TIOHUMAaHUS;

- paszzeneHue u3y4aeMoro Marepuana Ha HeOOoIbIne JIOTUYECKUue OIIOKH;

- YBEJIMYEHHE JI0JIU KOHKPETHOTO MaTepraia u COOM0ACHNEe MTPUHIIUIIA OT MIPOCTOTO K
CII0KHOMY TIPU OOBSICHEHHH MaTepHaa;

- HaJan4re 4Y€TKONH CUCTEMBI U allTOPUTMA OPTaHHU3aAIMH CAMOCTOATEIBHBIX PabOT U
MIPOBEPKHU 3aJIaHUM ¢ 00s13aTEILHON KOPPEKTUPOBKON M KOMMEHTAPHUSIMU;

- YBEJIIMYEHHE JOJIM METOJOB COLMAIBHOW CTHUMYISIUH (oOpalieHue BHUMAaHMUS,
anmeNsus K OTPaHUYCHUSM 10 BpeMEHU, KOHTAKTHBIE BUJIBI paOOT, TPYIIOBBIC 3aJaHUs JIp.);

- obecrnedueHrne OecTpensITCTBEHHOTO JOCTYIA B MIOMEIEHUS, a TAK)KE PEOBIBAHUS HUX;



- HaJM4ue BO3MOKHOCTH HCIIOJIb30BaTh WHIUBUAYAJIbHBIE YCTPOMCTBA U CpE/ICTBa,
MO3BOJISIOIINE 00ECTICUYUTh PealIn3aluI0 SPrOHOMUYECKUX PUHIUIIOB U KOM(POPTHOE NMpeObIBaHNE Ha
MECTE B TEUEHUE BCETO Meproia yu€ObI (I0ACTaBKH, CTIELUAIbHbIE OYIIKU U Jp.).

CTyneHTBI ¢ HApYWIEHUSIMH cJiyXxa (Tiiyxue, ciadociaplanmme, mM03AHOOTJIOXIIINE)

- IpeaoCTaBIeHHe 00pa30BaTEIBHOTO KOHTEHTAa B TEKCTOBOM 3JEKTPOHHOM (opmare,
[I03BOJISIFOIIEM [IEPEBOIUTH ayAUATIbHYIO (OPMY JEKIUHU B IUIOCKONIEYAaTHYIO HHPOPMALHIO;

- HQJIWYUE BO3MOXXHOCTH  HMCIOJIb30BaTh  HWHIUBUAYAJIbHbIE  3BYKOYCHJIMBAIOIIHNE
YCTpOICTBA M CYpJOTEXHUYECKHE CpPEACTBA, MO3BOJIAIOIINE OCYIIECTBIATh NPUEM U Mepenady
nH(pOpMalLIUK; OCYIIECTBIATh B3aUMOOOpATHBIA MEPEBOJI TEKCTOBBIX M ayAno(aiioB (OJIOKHOT A
pEeYeBOro BBOJIa), a TAKXKE 3alKMCh U BOCIPOU3BEICHUE 3pUTEIbHON HHPOPMAIUH.

- HaJIM4uM€ CHUCTEMBbl 3aJaHui, 0OecrneynBalolUX CUCTEMaTU3alUIl0 BepOaIbLHOTO
MaTtepuaia, ero CXeMaTu3aluio, epeBol B TaOIUIbI, CXEMBbI, OTIOPHBIE TEKCTHI, III0CCAPHIL;

- HaJIW4YuMe HarjsJHOTO COMPOBOXACHMUS H3Yy4aeMoOro Marepuaia (CTPYKTYpHO-
JIOTUYECKHE CXEMBI, TaOJINIIbI, TpapUKU, KOHIEHTPUPYIOIIHe 1 00o0atonie HHPopMaIuo, OopHbIe
KOHCIIEKTBI, pa3JaTOYHbIA MaTepuai);

- Hajiuuue 4YETKOM CHCTEMbl U aJFOpUTMa OpPraHU3alUU CAMOCTOSTEIBHBIX paboT H
MIPOBEPKHU 3a/laHUM ¢ 00s13aTeIbHON KOPPEKTUPOBKON 1 KOMMEHTapUSIMU;

- obecrieyeHre MPaKTUKKN OTIEPEkKAIOIIero YTEHUsI, KOTJa CTYAEHThI 3apaHee 3HAKOMSITCS
C MaTepualioM M BBIJCNIAIOT HE3HAKOMBIE 1 HETIOHSTHBIE CJI0OBA U ()parMeHTHI;

- 0COOBII peueBOl PeKUM PabOTHI (0TKA3 OT UTMHHBIX (pa3 U CIOXKHBIX MPEIT0KEHUH,
XOopoluasi apTUKYJSAIUS; YETKOCTh W3JI0XKEHUs, OTCYTCTBHME JIMIIHUX CJIOB; MOBTOpeHHe ¢pa3 6e3
W3MEHEHMsI CJIOB M TMOpAJKAa HUX CJeJA0BaHUSA; oOecrnevyeHue 3pUTENBHOTO KOHTAaKTa BO BpeMs
TOBOPEHHS U YyTh 00JIee MEICHHOTO TeMIIa PeUH, UCTOIb30BaHUE €CTECTBEHHBIX )KECTOB U MUMUKH);

- 4yéTKoe COOJIOZCHHE ANrOpUTMa 3aHATHS U 3aJaHUil Ul CaMOCTOSITENbHON padOThI
(Ha3pIBaHME TEMbI, TOCTAHOBKA II€JIM, COOOIIECHHE U 3aIUCh IJIaHa, BbIIEJICHHNE OCHOBHBIX MOHITUN U
METO/IOB MX HM3Yy4Y€HHS, YKa3aHUE BUJOB JIEATEIBHOCTH CTYJIEHTOB M CIOCOOOB MPOBEPKU YCBOCHHS
Marepuaia, cioBapHas padoTa);

- cobOmoienne TpeOOBaHMI K MPEABIBISIEMbIM YUeOHBIM TEKCTaM (pa3OMBKa TEKCTa Ha
4acTH; BBIJEIICHUE OMOPHBIX CMBICIOBBIX TYHKTOB; UCIIOJIb30BaHNE HATIISHBIX CPEJICTB);

— MUHUMU3ALMS BHEIIHUX IIYMOB;

— MPEIOCTAaBIEHNE BO3MOXHOCTH COOTHOCUTH BepOaibHBIM U rpaduueckuil marepua;
KOMILJIEKCHOE MCIOJIb30BaHNE MUCHbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIUU MPU pabOTe B TPYIIIE;

— COueTaHHUE Ha 3aHATUAX BCEX BUOB PEUEBOM JESITEILHOCTU (TOBOPEHUS, CIyIIAHUS,
YTEHUS, IUChMA, 3pUTEIHLHOTO BOCIIPUSATHS C JIMIIa TOBOPSILETO).
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