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Pabouas mporpaMma TUCHMITIMHBI «XUMUS (pru3nyeckas U KOJUTOMIHAs» pa3zpaboTaHa Ha Oc-
Hoee OI'OC BO 35.03.03 «Arpoxumusi W arpornouyBoBefeHHe» 1o mnpoduito «llouBeHHO-

arpoxumuyeckoe obecneuenue AIIK» yTBepkaeHHOTO npukazoM MHHUCTEPCTBa 0Opa30BaHUS U
Hayku P® 26.07.2017 r. Ne 702.

ABTOD:

JTOLIEHT —

N.T'. Imutpuesa

PaGouas mporpamma o0OCyXk/ieHa 1 PEKOMEH/IOBaHA K YTBEPIKICHHIO pelieHHeM Kadeapbl XUMUU OT
3 mas 2021 r., mpoTtokoi Ne 7

3aBenyroumii kadeapoit ! b ).
. % u//7 % / E. A. Kaiiroponosa

Pabouast mporpamma o00peHa Ha 3acelaHH METOMYECKON KOMUCCUH (DaKyIbTeTa arpOXUMUH U
MIOYBOBEICHUSI, 3aIuThl pactenuit 15.06.2021 r., npotokon Ne 10.

[Ipencenarens QM” '

METOANYECKON KOMUCCUU H. A. MockaneBa
PykoBoauTenb 0CHOBHOH npodeccroHalb- A. B. Ocunos
HOH

00pa30oBaTeIbHONW MPOTrPaMMBI



1 He.ﬂb H 3a1a4Y1 OCBOCHUSA JUCIUIIJINHBI

Lleabl0 OCBOEHUS TUCHMIUIMHBI «XHUMHUs (U3NUECKas M KOJUIOMIHAs» B MOATOTOBKE Oaka-
JaBpa COCTOUT B ()OPMHUPOBAHUU KOMIUIEKCA 3HAHUH 110 OCHOBaM (PU3UKO-XMMHUYECKUX IPOLIECCOB B
arpoXvMHH, MPHOOPETCHHE YMEHHH M HABBIKOB B PEIICHHM MPUKIAJHBIX 33734 SKCIIEPUMEHTAIb-
HBIMU M PaCUETHBIMHM METOJAMHU B aHAJIM3UPYEMbIX O0BEKTAX.

3agaum AMCUMIJIMHBI:
- OCBOUTbH TEOPETHUECKHUE TPEICTABIICHUS, COCTABJISIOMIUX OCHOBY XUMHUHU (DU3HUYECKOU U
KOJUIOUTHOM;
- c(hopmupoBaTh CIOCOOHOCTH MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
LMIUIMH B HpO(i)eCCI/IOHaJILHOI‘/’I HEATECIIbHOCTH;
- copMUpOBaTH YMEHUS U HABBIKU MPOBEACHUS (PU3UKO-XUMHUYECKOTO aHAJIN3a,;
- copMHpOBATh YMEHUS U HABBIKU PaOOTHI HA COBPEMEHHON HAYYHOM ammaparype npu mpo-
BEJICHUH (PU3UKO-XUMHUYECKUX IKCIICPUMEHTOB;
- c¢(OpMHUPOBATh YMEHUS MCIIOJIB30BaTh YICOHYIO, HAYUYHYIO U CIIPAaBOYHYIO XHMUYECKYIO

JIUTEpaTypy IS peiieHus npodhecCuoHaNbHBIX 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. CniocobeH pemiaTh THUIIOBBIC 3a7add MPOPECCHOHATBHON JEATEIHPHOCTH Ha OCHOBE

3HAHWI OCHOBHBIX 3aKOHOB MaTE€MaTUYCCKUX M €CTECTBEHHBIX HayK C IPpUMCHCHHUEM I/IH(i)OpMaIII/IOH-
HO-KOMMYHUKAITHOHHBIX TEXHOJIOTHUH.

3 Mecto aucuumiaunbl B cTpykrype OIIOII BO 6akanaBpuara

«Xumus (uznyeckas U KOJUIOMJHAs SBISETCS AUCUUIUIMHON oOs3aTenbHON yactu OITOII
BO mnoaroroBku obOyuatomuxcsa 1o HampasieHntro PI'OC BO 35.03.03 «Arpoxumust u
arporoyBOBEICHUE» HalpaBlIeHHOCTh «[louBeHHO-arpoxummuueckoe odecneuenne AITK»

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

OObeM, yacoB 3a0unas

Bunpsl yaeOHOM paboTh Qunas

KonTakTHas padora
B TOM YMHCIJIC:
— ayJUTOpHas 1o BUJaM yueo-

HBIX 3aHSATHH 4l B
— JIEKIIUHA 18 —
— MPaKTUYECKHE — —
— nabopaTopHbIC 24 -
—— BHeayIMTOpHAas s —
— 3a4er 1 -
— DK3aMeH - _

—— 3aIIUTa KypCOBBIX padboT - -




. o O6beM, yacoB 3

Bunast yueOHoI paboThI dHAH a01vHaA
(IpoeKTOoB)
CamocrosiTesbHas padora 65 B
B TOM YHCIIE:
—— MPOYHE BU/IBI CAMOCTOS- 65 _
TeIbHOU pabOThI
HToro no aAucuumninHe 108 -

5 Coaep:xanue TUCHUINIUHBI

ITo utoram HN3Yy4aeMOro Kypca 06y11a}oumec;1 CcaaroT

sK3aMeH. JlucuunianHa u3ydaercs Ha 2 Kypce, B 4
ceMecTpe.

Coaep:xaHue M CTPYKTYPA IMCUMILIHHBI 10 04HOH GopMe 00ydeHHs

/o

Tema.

Buabl yueOHol padoThl, BKJIKOYAsA
CaMOCTOAITEIbHYI0 Pa0OTy CTYA€HTOB
PY10eMKOCTh (B Yacax)

U T

OcCHOBHBIE BOIIPOCHI.

®opmupyemblie
KOMIIeTEeHIIUN
Cemectp

IIpeamer pusznyeckoil U KOJJIO-
MIHOM XUMMMH.

Kuneruka XMMH4YeCKHX peak-
i,

1. CKOpOCTh XUMHYECKUX PEaKILnHi.
2. KoHcranTta ckopoctH Xumuue-
CKHMX pEeaKuuil.

3. BiusHHME KOHIEHTpalHHd U TEM-
nepaTtyppl Ha CKOpPOCTh XHUMHUE-
CKHMX pEeaKUuil.

4. DHeprus aKTUBAIUH.

5. OCHOBHBIE IPUHIUIIBI KAaTAIN3a.

OIIK-1

Jlexuun

[Ipak-
TH4YEC-
CKHue
3aHATHS

Jlabopa-
TOPHBIE
3aHATUS

CamocTo-
SATENbHAs
pabota

XuMnuyeckoe paBHoBecHe.

1. 3aKOH AEWCTBYIOIIUX MacC.

2. KoHcTaHTa XUMHYECKOT'0 paBHO-
BECHUSL.

DoTOXUMHUA.

1. 3akoHbI HOTOXUMHUH.

2. DOTOKOIOPUMETPHUECKOE OIIpe-
JIeJICHUE KOHIICHTPAIlMU BEIIECTB.

OIIK-1

CBoiicTBa pacTBOPOB.

1. 3akons! Payns.

2. Kpuockonusi.

3. O0ynnuockonusl.

4.0Ocmoc. 3aKOHOMEPHOCTH OCMO-
THYECKHX SIBJICHUM.

OIIK-1




n/n

Tema.
OcHOBHBIE BOIIPOCHI.

dopmupyemsbie
KOMIIeTEeHIIHU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTYIEHTOB

HT

PYAOEMKOCTD (B Yacax)

Jlexknuu

TIpak-
THYE-
CKHe
3aHATHUSA

Jlabopa-
TOpPHEIC
3aHATHUS

Camocro-
SATENbHAS
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. CmaunBanue.

4, dusnueckas 1 XUMUYECKast af-
coporst

OIIK-1

AzcopOumsi MOBEPXHOCTHO-
akTuBHbIX BemecTB (ITAB).

1. AncopOuust 3JEKTPOIUTOB.
2. JIBOIHOM AIIEKTPUYCCKUI
CJIOH.

3. MoHnooOMeHHas afacopOIusi.
4. CTpoeHre MULIEIUIBI 30J151.

OIIK-1

DJIeKTPOKHHKTHYECKHE
HUA.

1. 3apsa MOBEpPXHOCTH 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. Koarymnsuus 30meit anexTponu-
TaMH.

4. MuneispHble 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 Ilepedyennb yueOHO-METOAMYECKOT0 00ecIeYeHHsl 1JIsl CAMOCTOSITEIbLHOI
patoThl 00y4AKOIIUXCS MO0 JUCHHUIIIIMHE

MeTtoauyeckue ykazaHus (Il CaMOCTOSITEJILHOI PadoThI)

1. TperpsxoBa O.U, I'ybanoa H.S. Kommowanas Xumus B BONpocax M OTBETax. Y4eOHO-
METOAMYECKOE nocoobue. N3n. Kyol'AY, 2013. -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh i
otvetakh.pdf

2. TperbsikoBa O.U. YuebHo-meToquueckoe mocodue ajs MOJATOTOBKU K 3K3aMEHY IO Kypcy
¢busmueckoit w  kommommHodt — xmmmm. KyOI'AY,  Kpacmomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/chemistry/publications/

3. Meroanueckue yka3zaHHs JUIsE KOHTPOJISt CAMOCTOSITEIIbHON pabOThI CTYIEHTOB 10 Kypcy (u-
3UYECKOH M KOJUIOMAHON XUMUU (7Sl CTYACHTOB OMOJOTHYECKHUX CHEIHMATbHOCTEN CENbCKO-
XO3SMCTBEHHBIX ~ 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. Tperssixoa O.U., Houenko C.I1. YuebHoe mocobue k 1a00paTopHBIM paboTam
no ¢usmueckoil u xkomonaHoi xumun. Kpacuonap, KI'AY, 2010 r.,346 c., rpu¢ MuH. c/xo03
P®.— https://kubsau.ru/education/chairs/chemistry/publications/

5. DnexTpoHHBIH y4eOHUK MO Pu3nuecKoil 1 KoJuouaHoi xumuu. Tperwbsakosa O.U., ['ybanosa
H.A. 114/57 MB. [Onektponnsiii pecype]. — Kpacnomap: KyoI'AY. 2014.- IDA [article 1D]:
1001406014.- Pexxum noctyma: http://ej.kubagro.ru/2014pdf

6. Xwumwus. V30pannbie pazaensl o0mend Gu3nuecKoil U KOJTOUTHOW XUMHUH [ DJIEKTPOHHBINA pe-
cypc]: yue6Hnoe mocobue/ O.B. AHmpromkoBa [ Ap.].— DNEKTPOH. TEKCTOBBIC TaHHBIC.—
HoBocubupck: HoBocubupckuii rocygapcTBeHHbIN TexHUYecKuii yHuBepcuret, 2011.— 160
c.— Pexwum nocrymna: http://www.iprbookshop.ru/44701.html. — D5BC «IPRbooks»

7 (I)OHI[ OLCHOYHBIX CPEACTB 1JIA NMPOBCACHUA HpOMe)KyTO‘IHOﬁ arrecranmmu

7.1 IlepeyeHb KOMIIETEHIUH ¢ YKa3aHUEM 3TaNOB UX (JOPMUPOBaHMSA B Npolecce 0CBOe-
HHSA 00pa30BaTeJILHOM MPOrpPaMMbl

Otansl OPMHUPOBAHUS U TPOBEPKH YPOBHS C(HOPMUPOBAHHOCTH
Howmep cemectpa* KOMIIETEHIMH M0 JUCIUTUITMHAM,
npakTukaM B npouecce ocsoenust OIIOITI BO

OIIK-1 — CriocobeH periats THUIIOBBIE 33/1a4H MTPO(ECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
3HaHWU OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HAayK C MPUMEHEHHEM HH(OpPMAaIIMOH-
HO-KOMMYHHKAIIHOHHBIX TEXHOJOTHI

duzuka

MareMaTHKa 1 MaTeMaTH4YeCKas CTaTUCTHKA

Nudopmaruka

Heoprannueckas xumust

BBenenue B mpoecCHOHATBHYIO IEATENbHOCTh

borannka

XUMUS aHAITUTHYECKAS

NN R R P k|-

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 (GOpMHUPOBAHHS U ITPOBEPKU YPOBHS CPOPMUPOBAHHOCTH
KOMITETEHIIMH 110 TUCIUILTNHAM,
npakTukaM B npouecce ocsoenust OIIOIT BO

VY4eOHast mpakTHKa
— O3HAaKOMHTEJIbHAs

XHMHMs OpraHudeckas

MukpoOGuoiorus

MexaHu3anus pacCTeHUEBOICTBA

Xumus (bI/ISI/ILIeCKaH 1 KOJUIOMAHAaA XUMUA

CenbpCKOXO03IUCTBEHHAA DKOJIOTUA

T'eonesus

['ocynapcTBeHHast UTOroBasi aTTeCTalMs

| oo | BN | w|w

BrinonHenue 1 3ammra BHITYCKHOM KBaTU(UKAITHOHHON pabOThI

* HOMep ceMecTpa COOTBETCTBYET 3Taly (OPMHPOBAHUS KOMIIETCHIIMH

7.2 OnucaHue noka3arteJieii U KpuTepreB OlleHUBAHUS KOMIIETEHINIA HA PA3JIMYHBIX
Tanax ux opMupoBaHUs, ONUCAHNE HIKAJIbI OLlEHUBAHUS

IInanupyemsblie
pe3yIbTaThl
OCBOEHUS KOM-
NIETEHLIUN

YpoBeHb 0CBOEHHUS

HEYAOBJIETBOPH-
TEIILHO
(MUHHMAITBHBI)

yJIOBJIETBOPHU-
TEIILHO
(oporoBbrit)

XOPOILIO
(cpennuit)

OTJIIMNYHO
(BBICOKMIT)

Ouenounoe
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 ®parMeHTap- HNmeer wnenon- | B memom yc- | Chopmuposan- | TectupoBanue
3HAaTHL OCHOB- HBIC MIPEJICTAB- | HBIC 3HAHWS | MENIHBIE, HO | HEIE sHanus | Pedepar
HBIE 3aKOHBI JIEHUS O CO- 3aKOHOB Opra- | cojepialiue 3aKOHOB opra- | JJokian
€CTECTBEHHO- JIepIKaHUH OC- HUYECKOH XM- | OTHEILHBIC HE- | HUYECKOH  XM-
HAy4YHBIX JIUC- HOBHEIX 3aK0- MMM, HE00XO0- | TOYHOCTH, MHH, HEO0Xo-
OUIUIAH I HOB OpraHuYe- | JUMBIX Ui | cOpMUpPOBAH- | JMMBIE JJIS pe-
pelieHus CKOM XMMMH, pEIIeHUs CTaH- | HbIC 3HAHMS | IIEHUS  CTaH-
CTaHIaPTHBIX 3HAHHE KOTO- JIAPTHBIX 33j7]ad | 3aKOHOB Opra- | JapTHBIX 3a]a4
3aja4 B 00J1a- PBIX HEOOXO- B 00J1acTH ar- HMYECKOH XU- | B obiacTH ar-
CTH arpodKoJIo- | JUMO IS pe- POIKOJIOTHH, MHUHU, HE00XO- | POIKOJIOTHH,
THH, arpoOXH- [IEHNS CTaH- arpoXviMHU | | TUMBIC JUIA Pe- | arpOXMMHU |
MUH U arpo- JAPTHBIX 3aJ1a4 | arporoYBOBE- IICHUS ~ CTaH- | arpoNOYBOBE-
IIOYBOBEIECHMS. | B 00JIACTH ar- IIEHUSL. JAPTHBIX 33734 | JCHUS.

PO3KOJIOTHH, B 00J1acTH ar-

arpoOXUMHH U PO3KOJIOTHH,

arporo4BoBe- arpOXUMUU U

JICHHSL. arporo4YBoBe-

JICHHUSL.

NA—Zonk-1 ®parmeHTap- Hecucremarn- | B uenom yc- | Chopmuposan- | KonrponbHbie
YMeTs: npu- HOE YMEHHE | YeCKOe YMEHHUE | TENIHOE, HO | HOE YMEHHE | haGoTED
HUMaTh pellie- MPUHUMATh MPUHUMATh cozieprkaliee MPUHAMATh Hayunas  c-
HUSl CTAaHAApPT- | peIIeHUs penieHus OTJICbHBIC HE- | PEIICHUs KyCCHSs.
HBIX 337124 B CTaHIaPTHBIX CTaHIaPTHBIX TOYHOCTH B | CTaHIAPTHBIX SK3AMEH.
obnactu arpo- 3a7a4 B 00J1a- 3a7a4 B 00J1a- YMEHHH  TIpHU- | 33134 B 00Jia-

9KOJIOTHH, ar-
POXUMUHU U ar-
pOIOYBOBEIE-
HUS 1151 OCHOB-

CTH arpodKoJIo-

TMH,  arpoxw-
MUM M  arpo-
II0YBOBEICHUSA

CTH arpo3KoJio-

TWH,  arpoxu-
MHUM M arpo-
II0YBOBEICHUS

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

CTH arpodKoJIo-

TUH,  arpoxu-
MHUM M arpo-
IIOYBOBEICHUS




[Mnanupyemsie YpoBeHb OCBOEHHUS
PE3YIbTaThl | yeynoBIETBOPH- | YIOBIETBOPHU- 0 Onenounoe
OCBOCHH! KOM- TEIbHO TEIbHO pottio OTIITIHO CpeacTBo
HCTCHIIHA (MUHMMaIBHBIH) | (MOPOTOBBIN) (cpemsni) (BercOKH)
HBIX 3aKOHOB JUIi  OCHOBHBIX | U OCHOBHBIX | KOJIOTMH, ar- | JJIi OCHOBHBIX
€CTECTBEHHO- | 3aKOHOB XHMMH- | 3aKOHOB XMMH- | POXMMHUHM U ar- | 3aKOHOB XHMH-
HAYYHBIX JUC- | YECKMX JIUCIH- | YECKUX JMCIM- | POIIOYBOBENE- | YECKHX  JIHC-
IUIUIKH. IUIMH. IUIUH. HUSL JIs OCHOB- | LIMILIMH.
HBIX  3aKOHOB
XUMHYECKUX
JUCIUILINH.
N1-3omx-1 ®parmentap- | Hecucrematn- | B uenoM | ChopmupoBan- | Dk3amMeH
Braznets HaBbI- | HOe BaJeHHe | YECKOE BIaje- | yCHEHIHOE, HO | HOE BiajieHUe
KaMH OTpENe- | HAaBBIKAMH HUE HABBIKAMH | COJIEPIKAILEE HABBIKAMHU
JIEHWSI OCHOB- | ONPEMIEIEHHs onpeneNneHust OTZENbHBIE HE- | ONPEJIETEHHUS
HBIX 3aKOHOB OCHOBHBIX 3a- | OCHOBHBIX 3a- | TOY4HOCTM  BO | OCHOBHBIX  3a-

€CTCCTBEHHO- KOHOB OpTaHU- | KOHOB OpTaHU- | BIAJACHUHU KOHOB OpraHu-
HAy4YHBIX JIAC- YEeCKON XUMHU YEeCKON XMMHUU HaBbIKaMM YEeCKOU XUMHU
IIUTIINH JUTS JUIsL  peLICHUus | IJIsl  PELUCHUs | ONpeleiaeHUs IS pELICHUs
perieHus CTaHAAPTHBIX CTaHAAPTHBIX OCHOBHBIX  3a- | CTAaHAAPTHBIX
CTaHJapTHBIX 3ajga4 B 00Ja- 3aga4 B 001a- KOHOB OpraHu- | 3ajad4 B o0ua-
3a1a4 B 00J1a- CTH arpodKoJIO- | CTH arpodKoJIO- | YECKOM XMMHUU | CTH arpo3KoJjo-
CTH arpodKOJIO- | THMHM,  arpoXu- | TUM,  arpoXu- | JJid  PEIICHHs | TUM,  arpoxu-
TUH, arPOXU- MUM U arpo- | MUM U arpo- | CTaHAapTHBIX MHUU U arpo-
MHU U arpo- IIOYBOBEIECHUA. | ITOYBOBEACHMS. | 3a7a4 B 00Jia- TIOYBOBEJICHHUS.
ITOYBOBE/ICHUS. CTH arpo3KoJIo-

TUU,  arpoxu-

MHH U arpo-

TOYBOBEJICHHS.

7.3 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIM HHbIEe MaTepPHaJIbl, HEOOX0AUMbIe /I OLIEHKHU
3HAHMH, YMEHN i, HABBIKOB M ONbITA AeSITeIbHOCTH, XapAKTEPHU3YIOLIUX 3Tanbl (JOPMHUPOBAHUS
KOMIIeTeHIUI1 B Mpolecce 0CBOeHHs 00pa3oBaTeIbHOI IPOrpaMMbl

Keiic-3aganus.

1 T2. Ucnonb3ys NOHATHE CPEIHEN TEMIOEMKOCTH _BBIYUCIIUTH KOJIMYECTBO TEII-

T0ThI, HeoOXoaumoi st HarpeBa 2000 Kr BOJbI At MOMKH oOopynoBaHus oT 20 C° o 80 C°. BoI-
YUCJIUTH KOJIMUECTBO Tapa ¢ sHTanbnuen 2500 kx/kr, He0OX0IUMOTO JIJIsl 3TOTO Harpena.

2. T2. Onpenenuth KOJIWMYECTBO TEIUIOTHI, YXOJSIIEE C TOMOYHBIMH Ta3aMH KOTEIBHOH, €CITU
COCTaB ra3oB B 00BEMHBIX MporeHTax ciemytomuii: 70 % azora, 20 % yrinekucnoro rasa, 10 % Bo-
nsHoro napa. Temneparypa Tono4ssix razos 380K.

3. T2. U3 ypaBuenus ['u66ca-I'ensmronbua BBIYUCIIUTh U3MEHEHHUE DHTPOIIUU
B MPOIIECCe MCMAPEHUS BOABI U OOBSICHUTDH, YTO MPOUCXOAUT C MOJIEKYJIaMH, YUYUTHIBasS 00beMbl |
MOJTSI )KHJIKOW U Ta3000pa3HON BOIBI.

4. TS. Ilpornecc poTocuHTE3a MOKHO TIpeicTaBUTh cxeMoit: 6C02 + 6H20 =CgH1206+ 60,.
Paccunraiite n3006apHBIi MOTEHIIMAT STOM PEaKIMU U ClIeNaiTe BEIBOJ 00 YCIOBHIX €€ MPOTeKaHus,
ecau: AG°CsH1206 = —217,56 xkan/monb; AC°H20 = —56,69kKkan/mMoib;

AG°co2 = —94,26 kKkaj/MOJIb.

5 T2. OOBACHUTH U IMOKA3aTh CXEMATHYHO IMPUHITUIT KATOPUMETPHISCKOTO ONPEICTICHUS TETl-
JIOBBIX 3((PEKTOB MPOLIECCOB.

6. T2. I'MaBHBIM UCTOYHHKOM SHEPTHH JIS OOJBIINHCTBA )KHBOTHBIX OPTAHU3MOB SIBIISTFOTCS
KUPBI U YIIIEBOABI. B OpraHusme 3TH BEIIECTBAa «CTOPAIOTY - OKUCISIOTCS KUCIOPOIOM, TIOCTYIIA0-



MM U3 BO3JyXa B JIETKHE, U TIEPEHOCATCS TeMOTIIO0MHOM KPOBH. TerioTBopHas criocoOHOCTh (Ka-
JIOPUMHOCTH) THIIH OIEHUBAETCs TEIIOBBIM d(dexTom e¢ cropanus (KK/KMOIb WM KKaJI/KMOJb).
CpaBHHTE KQJIIOPUIHOCTH YTIEBOOB U KUPOB.

CsH1206 + 602 = 6CO2 + 6H20; AH°(CeH1206) = —2820 kJI:x/M011b;

2Cs57H1006 + 16302 = 114CO; + 110H20.

AH°tpucreapara riunepuna = —75520 k/x/Moib.

T3. [lns onpeneneHusi CKOPOCTH MHBEPCUU TPOCTHUKOBOTO caxapa B MPUCYTCTBUH COJITHOW KHUCIOTHI
ObLIH MOJIYYEHBI CIEAYIONINE JaHHbIE!

Bpewms, t, c Habmronaemslii yrous BpalieHus, 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

Ornpenenutsb NOPSAOK PEaKIIUU U KOHCTAHTY CKOPOCTH.

8. T3. Onpeaenuts SHEPIUI0 AKTUBALIMH PEAKLIUU TPapUUECKUM METOJIOM
2Ag + (NH4)2S208— AgoSO4 + (NH4)2S04,
€CJIM U3BECTHBI KOHCTAHThI CKOPOCTHU M TEMIIEpaTypa peakiuu:
t°Cc 20 40
K*10* 0.54 066  1.77

9. T3. O0BACHUTH MOHATUE U IPUBECTH YPAaBHEHHE KOHCTAHTHI XUMHYECKOTO PABHOBECHS, UC-
XOJIsl U3 YCIIOBUSI PAaBEHCTBA MPSIMOI 1 00paTHOM CKOpOCTel XUMUUECKO peakiuu

Paccunrarh, Kak U3MEHHUTCSI CKOPOCTh NMPSIMBIX U OOpPaTHBIX peaklnii B PABHOBECHBIX CUCTEMAX:

1) H2 + J2 <> 2HJ; 2) 2NO + 02 <> 2N02 nipu yBeIM4YeHUH AaBICHUS B 2 pasa.

10. T4. OOBSCHUTDH CYHIHOCTH (HOTOKOJIIOPUMETPHUECKOTO METOIA OTIPEIEICHUST KOHIIEHTPAIIH
BEIIECTB B pacTBOpax. B kauecTBe 0CHOBHI B34Th 3aK0H byrepa-Jlambepra-bepa.

11. T6. KnerouHslil cOk, HOTYyYEHHBIN U3 KOPHEW CaXxapHOU CBEKJIbI, UMEET KOHIIEHTPAIMIO caxa-
pa 17% (BecoBbIX). BeruuciuTs ero temneparypy 3aMep3aHus 1 ocMoTHdeckoe JaBienue juist 27°C.
[InoTHOCTH pacTBopa paBHa 1,1 xkr/m

12. T6. Ilpu pactBopenuu 2,76 r TpexaroMHoro cnupta B 200 r BoJbl TEMIIEpaTypa 3aMep3aHus
nonusmwiack Ha 0,279 rpagyca. OnpenenuTs MOJEKYISIPHYIO MacCy 3TOTO CIUPTA U 3aMUcaTh €ro
XUMHUYECKYIO (hOpMYyITy.

13. T6. ITosicHUTE SBICHHUS OCMOCa M 00paTHOTO ocMoca. ONpeIeTuTh OCMOTHYECKOE JTaBIICHHE
BOZHOI'O pacTBOpa MIOKO3bI pu 25°C, ecnu B 3 11 pacTBOpa conepkutcs SOr ritoKo3bl.

14. 'T6. PactBOp TpexaromHoro cnupra, coaepsxkamuii 1,38 r cnupra B 100 r Boibl, 3amep3aeT
pu temneparype —0,279 °C. Onpenenurs, 4To 3a CHUPT PACTBOPEH B BOJIE.

15. T6. IIsTunpoueHTHBIM BOAHBIN pacTBOP MEAHOIO KYIIOPOCA UCIOJIB3YIOT B KAUECTBE (PYHTH-
uuaa. Paccunrars Temneparypy 3amep3aHus 3TOT0 pacTBOpa.

16. T6. Ha ocHOBaHMH TEOPHH PACTBOPOB OOBSICHUTH MEXAHU3M JJICKTPOIUTHYECKON THUCCOINA-
IIUU CUIIBHBIX U CIa0BIX 3JEKTPOIUTOB.

17. T6. O6bsicauTs nousitue pH u pOH BoaHBIX pacTBOPOB.

18. T6. pH pactBopa paBen 7,21. HaiiTu KOHLIEHTpAIIX BOJOPOIHBIX, THIPOKCUIBHBIX HOHOB U
pOH.

19, T6. Paccuntarh KOHIIEHTPAIMIO HOHOB BOJIOPOJIa B pacTBOpax, eciu ux pH pasHsl: a) 9,3; 6)
2,7. YKa3zaTph peakiuio Cpeibl.

20. T6. [Touemy npu 100aBICHNN KUCIOT WiH 1menoderd pH OydepHoii cucreMsl n3MeHseTcs He-
3HaunTenbHO? Hanmucats Mexanusm OydepHoro neicTBust 0y(hepHbIX cMeceil.



21. T6. OOBSICHUTH TIOHATHSI aKTUBHAsI(CBOOOIHAS) KUCIOTHOCTh M CBSI3aHHASI KUCIOTHOCTh. Kak
MO>KHO MX OINpEAeNUTh B pacTBOPE.

22. T7. O0bsicuuts MeToa pH-meTpun (Ha OCHOBE TaJbBAaHWUYECKOTO IJIEMEHTA, COCTABICHHOTO
U3 XJIOPCEepEOPSHOTO U CTEKIISTHHOTO 3JIEKTPOAOB).

23. T7. O0bsicHUTD sIBIIEHHE HOHOOOMEHHOH aacopOumu. [IpuBecTH IpUMEph HCIIOIB30BAHUS 3TOTO

SBJICHUS B IPOM3BOJICTBEHHBIX IIPOLIECCAX.

24. T7. Paccunratb, ckoJapko TpaMM Katrnonuta KY —1 B H+ - dopme cienyer B3sTh 115 BbIje-
nenus katnonos Ca*? u3 1 mmtpa 0,1 u3 pactBopa CaCly, ecnim o6MenHas emkocthb 110 0,1 H pacTBOpY
CaCl; paBHa 4,5 mr-skB/r. CocTaBUTh CXeMY HOHHOT'O OOMEHa.

25. T7. Yepe3 konoHKy KatuoHuTa B H+ - dopme npornyctunm pactBop cyibdarta meau. [lomy-
yeHHslid pactBop (Vi =100 cm3) orturpoBanu O,1M pacTBOpoM €IKOT0 HaTpusl, U3PacX00BaB MPH
3TOoM Ha TuTpoBanue 6,5 cm3 NaOH. Paccuurtarh copepkaHue MeIM B UCXOJHOM pacTBOpe, cocTa-
BUTh CTEXHMOMETPHUECKOE YpaBHEHHE IpoIiecca COPOIUH.

26. T7. Kak onpenenuTs 0OMEHHYIO KUCIIOTHOCTD ITOYBBI.

27. T7. OOBSACHUTD NOHSATHE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB, TPUBECTH IPUMEPHI.

28. T7. OnucaTth 3aKOHOMEPHOCTH MOHHOTO OOMeHa. YKa3aTh, B KaKOH MMOCIIe0BaTEeILHOCTH OY-
JIeT TIPOMCXOJUTh MOHHBIH 0OMeH Ha katnoHute B H+- dopme cnemyrommx snekrponuroB:CaCl2;
KNO3; Na3P0O4; FeCls.

29. T7. CocTaBUTh CTEXHOMETPUYCCKUE YPABHEHHS HOHOOOMEHHOIO Tpoliecca 00eCcCOMBaHUS
Bobl. OOBSACHUTH CYHIHOCTh 3TOTO IpoIecca.

30. T7. PaccuurtaTh KOJIMYECTBO MOJIOYHOM KHUCIOTHI, aficopoupoBanHoe 100r akTHUBUPOBAaHHOTO
YIJIsI, €CTM PaBHOBECHAs! KOHIIGHTPALMSI MOJIOYHOM KHCIIOTHI B pacTBOpE paBHA 7,5 MOJIB/J, a KOH-
cTaHThl ypaBHeHUs DpeitHanuxa, onpeaeneHHbIe ONbITHBIE TyTeM, paBHbl K= 3,8 u 1/m=0,17.

31 T7. Ilpu agcopOuwu MOJIOYHOW KHCIOTHI HA TIOYBE OBUIH IOJTYYCHBI CICIYIOIINE PE3yIIbTa-

THI:

PaBHOBecHas koHIeHTparms, Mo/ 0,02; 0,04; 0,08
AncopOuus, MOITb/KT 0,05; 0,10; 0,14.
Onpenenuth 3HaY€HUE KOHCTAHT B ypaBHEeHUH DpelHinuxa.

31. T8. K xakomy ayiekTpoay npu anekTpodopese OyAayT mepemMenaTbecs YacTHIIbI 30J11 HOIUAA
cepebpa, mosydeHHoro B mpucyTcTBUU n30bITka AgNO3? COCTaBUTH CXEMY CTPOCHHS MUIICIIITBI.

32.T8. K xakoMy 371eKTpoy IpH 3nekTpodopese OyayT nepemMenaTbes YacTULbI 3015 Cyabhuaa

MBIIIbSKA, CTAaOMIN3UPOBAHHOTO CEPOBOJOPOIHON KHCIOTOM? 3amucaTb CXeMy CTPOEHHUS MU-

LIEJUIBI 3TOTO 30J151.

32. T8. Iloporu xoarynsiuu Ass UCCIEYEMOTO 30JI PaBHBI:
v(NaNOz) = 300 mmons/mm3,y(Na2S04)= 295 mmons/am3,y(MgCl2)=25 Mmmonb/nm3,

Y(AICI3) = 0,05 mmonb /am3. Onpenenuts 3aps MULIEIUT 30J151.

33. T8. I'uapo3zons xaopuna cepedpa nonyder B uzosiTke AgNOs.Kakoit u3 anexrponutos - KCl,
K2S04,CaClz-OyneT nMeTs HanMeHbIIU mopor kKoaryssinun? OTBeT 000CHYHTE.

34. T8. OOBACHUTD U MOKA3aTh CXEMATUYHO MPOLIECC TUTICOBAHUS IOYB.

35. T8. OOBSICHUTH U TIOKa3aTh CXEMaTHYHO MEXaHU3M 00pa30BaHMS SMYJIbCUN PACTBOPOB IS
OTIPBICKMUBAHUS PACTEHUIA..

36. T8. O0BscHUTH 00pa30BaHUE HIMCTHIX OCAJKOB B BOJIOEMaX, IPUBECTH MTPUMEPHI.

Tembl pedepaToB (IOKI210B) 110 KYpCY:

1. Tepmonnnamuka BeeneHHOM.

. llIxana pamgyru. OnTuueckue BIEHUS B aTMOCheEpE.

. buonornueckue karanuzaropsl. [Ipumenenne B OMOTEXHOIOTHH.
. buokaranuzaropsl 1Uisi XMMUU U JUIS1 )KUBOTO.

. BydepHocTts nouB u e¢ 3HaueHue.

. KonnonHo-xuMu4ueckre CBOMCTBA MPOTOIIIa3MBbl.

o OB~ W



7. IlouBenHbIe KoUTOUIBL. MIX OCOOEHHOCTH M CBOMCTBA.

8. PacTBOpHI O€NKOB - )KUBBIE KOUTouaHbIE cucTeMbl. UDT u e¢ onpeneneHue.

9.BricokoMonekysipable coeuHeHus1. OCOOEHHOCTH CTPOEHUSI U CBOMCTBA.

10. BricokomonexynspHble coeiuHeHus. [[puMenenue B CebCKOM XO03SHCTBE.

11.A3po30iu B OBITY U TEXHHKE.

12. TsKenple METAILIIbl, AaHTAarOHU3M C MAaKpO- U MUKPORJIEMEHTAMH.

13. BinsHue TemnepaTypsl Ha CKOPOCTh OMOJIOTMUYECKUX MPOLIECCOB.

14. TepmoiMHaMUKa dUBOTO: B3IJISI HAIIETO COBPEMEHHHKA.

15. Bropoe Hayasia TepMOJMHAMUKH U OMOJIOTHYECKUE CUCTEMBI.

16. bry>xxnanue nmo TepMOAMHAMUKE WM OTKY/1a KUBOM OpraHU3M 4YepraeT SHepruio?

17. NonHoe paBHOBECHE B OMOJIOTMYECKUX CUCTEMAX.

18. MunepanpHOe nuTanue pacteHuii. CHHEpru3M, aHTarOHU3M U a/IIATUBHOCTH HOHOB.

19. Wons1 Ca? + 1 mONynpoHUIIaeMble MEMOPAHEL.

20. ®oTOXMMHYECKHE CMOTH, MX BIMSHHE Ha IpoIEecchl BaTMochepe.

21. IIpupoaHbie reo- 1 GHOPACTBOPHI U MOPO30YCTORIMBOCTH )KUBOTO.

22. Ponb KOHIIEHTpAIMK BOJOPOIHBIX HOHOB B OMOJIOTMUECKUX MTPOLIeccax.

23. BydepHsbie crucTeMbl B IOYBaX M UX 3HAYCHHE.

24. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU U TIOTEHI[UANIBI B TOYBAX.

25. ®u3M0NIOrnYecKoe AeMCTBHE HOHOB, HOHHBIH aHTarOHU3M.

26. Tuddy3nonHbiil 1 MeMOpaHHBIN MOTEHIUAIIBI, UX OMOJIOTUYECKOE 3HAYCHHE.

27. VloHOCeneKTUBHBIE 3JIEKTPObl U UX MIPUMEHEHHUE JJIs1 UCCIICJOBAHMS OMOIOTUYECKUX
00BEKTOB.

28. BMC, 0cOOCHHOCTH MX CTPOCHHS M CBOMCTBA.

29. N3osnexTpuueckoe POKyCHpoBaHUE OEIKOB.

30. IokoBsie Oenku, X cocTaB M (PYHKIIMH B OMOJIOTUIECKUX CHCTEMaX.

Tembl 10K12/10B:

1. ATMocdepa 3eMiu Kak KOJUIOMAHO-AUCIIEPCHAs CHUCTEMA.

2. Ilpupoansle renu, ux o6pazoBaHue, CTPOCHUE U CBOMCTBA.

3. OnTuyeckue cBOMCTBA MPUPOIHBIX KOJIJIOUTIHBIX CUCTEM.

4. Opranuyeckue U MUHEpaJbHbIe TOYBEHHbIE KOJJIOU b, UX 3HAYCHHE B ITOYBE.

5. IIpoueccel Habyxanust u BMC u ux 3nauenue.

6. CBOOOIHAS U CBsI3aHHAs BOJIA B KOJUIOMJIaX. Y CTOMYMBOCTh OMOJIOTUYECKUX CUCTEM.

7. AncopOuust © OMOJOTUYECKHE MTPOLIECCHI.

8. Xpomarorpadus, BUAbI U 00J1aCTh IPUMEHEHUS.

9. Kongykromerpruueckoe TUTPOBAaHUE, 00IACTh IPUMEHEHHUS.

10. DnexTpoxuMuyeckue siBieHus. Koppos3ust MeTamioB 1 MeTo 1l 60pbOBI C HEH.

11.ITonstporpaduaeckuit anaau3, CymHOCTh U 00JACTh TPUMEHEHUS.

12. buonorudeckoe 3Ha4eHHE OyPEepHBIX CUCTEM.

13. Cunepesuc oOpaTHMBIN B HeOOpaTUMBINA. Ero mposiBiieHre B TEXHOJIOTHYECKUX CHCTEMaX.

14. TlpumeHneHnue afcopOLUU JIs1 OUUCTKU CMECEi.

15. UnaukaTopsl U uX NPUMEHEHHUE.

16. AxTuBHas 1 00111ast KUCIIOTHOCTh PACTBOPOB, UX 3HAUEHHUE.

17. ®epMeHTHI Kak KaTaau3aTopsbl.

18. IlpumeHeHHE METOIOB U3MEPEHUS MIEKTPHUECKON IPOBOJUMOCTH B TEXHOJIOTHUECKUX
rpoleccax U B arpOHOMUH.

19. Metoibl KpHOCKOIMH U 30YJUTMOCKOITUY JUISl U3YYEHHs CBOMCTB PacTBOPOB.

20. ITpupoaHBIE paCTBOPHI, UX XaPAKTEPUCTHKH U CTIOCOOBI H3YICHUSI.



3ammra nadopatopHbIX pador. Ota opma 00ydyeHUs: MPUMEHSETCA Ha JIaOOpPaTOPHBIX 3a-
HATHSIX 10 TeMaM JIabopaTopHBIX padoT. BKiodaeT ompoc mo oT4eTy O MpOoCIaHHON J1ab0opaTOpHOU
pabore.

Bonpocsl o caMonoAroToBKe 71 3aIUTH JIAOOPAaTOPHBIX padoT:

1. [IpeameT XUMHUYECKOW KUHETUKH.

2. IlpuBenuTe onpeeneHre NOHATUS CKOPOCTH XUMUYECKON pEaKIiH.

3. [IpuBeaure hopMyIUpPOBKY U MaTEMaTHUECKOE BhIPAKEHHE 3aKOHA AEMCTBUS Macc.

4. JlaiiTe onpeaesieHne U YKaKUTe PU3NISCKUN CMBICH YISIbHON CKOPOCTH PEAKIIHH.

5.4To Takoe MOJIEKYJISIPHOCTh PEAKIIMH?

6. [IpuBenuTe npuMepsl peakui:

a) MOHOMOJIEKYJISIPHBIX,

0) OMMOJIEKYIISIPHBIX,

B) TPUMOJICKYJISIPHBIX.

7. JlaiiTe onpenesieHUE NOPSAKA PEAKIUH.

8. 3anuumuTe KUHETUYECKUE YPAaBHEHHUS pEeaKIUil:

a) MepBOro Mopsiika,

0) BToporo nopsjka (HayajibHble KOHIIEHTPAIIMH PEareéHTOB PaBHBI),

B) BTOPOTO MOpsiiKa (Ha4aabHbIe KOHIIEHTPAILUU PEareHTOB HE PABHBI),

9. JlaiiTe onpenesieHUE NOIYIIEPUOIa PEAKIUH.

10. 3anummTe pacueTHbIC POPMYIIBI MOIYIIEPHOa PEAKIIHUN:

a) MepBoro Nnopsijika,

0) BTOpPOTOo MOpsIIKA.

11. OxapaxkTepu3yiTe METObI ONPEACICHUS OPAIKA PEAKIIUA:

a) MOJCTaHOBKH B KHHETUYECKOE YPaBHEHUE PEAKIUH,

0) n30bITKA,

B) MOJIyTIEPHOAA,

T) rpaduyecKui.

12. IlpuBenure GopMyIMPOBKHU 3aKOHOB M 3AIMUIINTE YPABHEHHsI, OTIMCHIBAIOLINE BIUSHHUE
TEMIIEpPaTyphbl Ha CKOPOCTh PEAKIUU:

a) nmpasuio Bant-I'ododa,

0) ypaBHEeHUE AppeHHyca.

13. Yro Takoe TemnepaTrypHblii Ko3ppuurueHT?

14. YUTO NOHMMAIOT IO/ SHEPrUeil aKkTUBAUU?

15. OnumuTe cnocoObl ONpeIeeHNs YHEPTUU aKTUBALIUU:

a) MaTeMaTHYECKUH,

0) rpaduueckuii.

16. UTo Takoe aKTUBUPOBAHHBIA KOMILIEKC?

17. IlpuBenute ypaBHeHHEe bonbliMaHa, ONMMCHIBAIOLIEE KOJUYECTBO AKTUBHBIX MOJIEKYI.

18. YUTo Ha3bIBAETCS KaTaIU30M?

19. OxapakTepu3yiTe BUABI KaTalu3a v MPUBEAUTE IPUMEPHI

a) TMOJIOKUTEITBHBIH,

0) OTpHUIIATENBHBIH,

B) aBTOKATaJu3,

I') TOMOT€HHBIH,

1) TETePOTEHHBIIA,

e) hepMeHTaTUBHBIN.

20. Kakwue BelecTBa Ha3bIBAIOT

a) UHruoUTOpaMu, 6) mMpoMoTopamu?

21. Kak u3MeHseTCsl CKOPOCTh PEAKLUU C YBEIMUEHUEM KOHIIEHTPAIMK KaTalu3aTopa B Io-
MOT€HHOM Katajnse?



22. Bnuser nu KOHILIEHTpalUs KaTaau3aTopa Ha CKOPOCTb PEaKIMK MPU IeTepOreHHOM KaTa-
muse ?

23. KakoB MexaHH3M rOMOT€HHOI0 KaTanu3a’?

24. Onuivre CTauu Te€TepOreHHOr0 KaTaau3a.

25. KakoBbI 0COOEHHOCTH IeTepOreHHOro KaTtanusa?

26. Onuimure CTpoeHre OMOJOTHYECKUX KaTaan3aTopoB-(PEepMEHTOB.

27. Kakwue (hakTOpsl BHEITHEH Cpe/bl BIUSIOT Ha aKTUBHOCTH (DepMEHTOB?

28. IlpuBenuTe ypaBHEHHE, OMKICHIBAIOIIEE KHHETHKY ()epMEHTATUBHOIO KaTaiu3a (ypaBHe-
Hue Muxasnuca-MeHTeH).

29. Kak rpaduyecku nzo0Opakaercsi 3aBUCUMOCTb Ha4aJIbHON CKOPOCTH (DepMEHTATUBHOTO
Karajan3a OT KOHIIEHTpaIuu cyocTpaTa?

30. Kakue peakiuu Ha3biBatoTCs 0opatumbiMu? [IpuBennTe npuMepsi.

31. [IpuBeauTe MaTeMaTUYECKOE BHIPAKEHNE KOHCTAHTHI XUMUYECKOTO PABHOBECHSI.

32. Chopmynupyiite npuniun Jle-Illatenbe.

33. IlpuBeauTe MaTeMaTHYECKOE BBIPAKEHHUE CBSI3U MEKY KOHCTAHTOM paBHOBECHUS B CTaH-
JApTHBIX YCIOBUSIX U CTAHJIAPTHBIM H300apHO-U30TEPMUYECKUM TOTEHIIUAIOM.

Tema: @oroxumust. DOTOMETPUYECKHE METOBI HCCIEIOBAHUS.

1. Kakue peakuuu Ha3biBaroTcst poroxumuueckumu? [Ipusenure npumepsl.

2. [Tokaxkute nepBUYHBIC (COOCTBEHHO (POTOXUMHUYCCKUE) U BTOPUIHBIC (TEPMUYECKHE) CTa-
JIMU B CIIEAYIOIMIMUX (OTOXUMHUYECKUX PEAKIIMSIX

a) oOpa3oBaHus 030HA,

0) oOpa3oBaHuUs raJOreHBOAOPOA.

3. N3noxwure copepkaHue U MPUBEIUTE, TIE ITO BO3SMOKHO, MATEMATUIECKHE BBIPAKEHUS
OCHOBHBIX 3aKOHOB (DOTOXUMHHU

a) ['porryca-/Ipennepa,

6) Tumupszena-Jlazapesa,

B) OHHIITEHHA.

4. Yo Takoe KBaHTOBBII BBIXO/ PEaKLIUU?

5. Kak kiaccupuuupyror GpoToXMMHUYECKHUE PEAKINH 110 3HAYEHHUSIM KBAaHTOBOI'O BbIXxoaa?
[TpuBenuTe npuMepsI.

6. Uemy paBHa SHEprusi KBaHTa cBeTa?

7. IlpuBeaure cxemy

a) CBETOBOW,

0) TeMHOBOM

cTaauii mpouecca poTocuHTE3A.

8. Ilepeunciute (GakToOpbl, BAUSIOMNE HA CKOPOCTh peakui (OTOCHHTE3A.

9. PacckaxwuTte 0 posi XJIopoduilia B peakiuu (poTocuHTe3Aa.

10. Kakue BemecTBa Ha3bIBatOTCs CEHCUOMIM3aTopamMu?

11. [IpuBeauTe peakuio AMMEPU3ALUU a30TUCTHIX OCHOBAHUH.

12. B uem Ouonornueckoe 3HaYCHUE PEAKLUU TUMEPU3ALINHI a30THCTHIX OCHOBaHUNA?

13. 3akon byrepa - JlamGepra -bepa.

14. Yro Takoe onTHuecKas IIOTHOCTH (abcopOitust) ceera?

15. N300pa3ute rpaguuecKyto 3aBUCUMOCTh ONTHUYECKON TIIOTHOCTH OT KOHILIEHTPAIUH pac-
TBOpA.

16. B yem ¢u3uueckuii cMbICI MOJISIPHOTO KO3 (PHIIMEHTa MOTJIOMEHHs pacTBOpa (3KCTUHK-
uun)?

17. Kak u3 rpa¢uka 3aBUCIMOCTH ONITHYECKOH MIOTHOCTH OT KOHIIEHTPALUU HAUTH MOJISIp-
HBIM K03()(DULIMEHT MOIJIOIIEeHUs pacTBopa?

18. B yem 3akiro9aeTcsi MPUHIMITHAIBHOE PA3INIHe MEKITY (POTOKOIOPHUMETPHUEH U CIIEK-
TpodoTomMeTpuen?



19. B yem cymrHoOCTh (POTOKOIOPUMETPUUYECKOIO METOA ONPEACIICHUS COIEPIKaHUsI PacTBO-
PEHHBIX BEIIEeCTB?

20. IToyeMy ONTUYECKYIO IJIOTHOCTh PACTBOPA OMPEAETSAIOT MPU TOM JJIMHE BOJHBI, HA KOTO-
poii HaOmogaeTcsi MaKCUMalIbHOE TOTJIONIEHHE CBeTa (MaKCHMaJbHOE 3HAYCHHUE MOJSIPHOTO KO3(-
¢unmenTa noriomeHus )?

21. TlokaxuTe, KaK MO rpaduKy 3aBUCHMOCTH ONTHYECKOH IUIOTHOCTH OT KOHIIEHTPALUH
HAWTH KOHIIEHTPAIMIO UCIIBITYEMOT'0 pacTBOPA, €CIM U3BECTHA €T0 ONTHYECKAs IIIOTHOCTH?

22.  Jlns u3ydeHHs KaKuX MPUPOIHBIX 0OBEKTOB MOYKHO MPUMEHSATH (POTOKOJIOPHUMETpHUYE-
ckuii meton?

Tema: CBoiicTBa pacTBOPOB. DJIEKTPOXUMHUS

1. JlaiiTe onpenenieHne moHATUs "pacTBop'.

2. B Kakux eJMHULIAX U3MEPSAIOT BEITUYHHBI

a) MOJISIPHOM,

0) MOJISUTEHOM

KOHIIEHTpauii?

3. [IpuBeaute hopmyIbl, CBI3bIBAIOIIIE

a) MOJISIPHYIO,

0) MOJIATIBHYIO

KOHIEHTPAIlUU C KOHLIEHTPALUEH, BEIPAXKEHHOHN B MPOIICHTAX.

4. YUTo Takoe HACHIIICHHBIN map?

5. KakuM 3aK0HOM MOXHO OMHCATh MOHM)KEHUE AaBIICHUS HACBIIICHHOTO Mapa PacTBOPUTENS
HaJl pacTBOpoM?

6. OOBsicHUTE, UCTIONB3YS NEPBBIN 3akoH Payns, kakue pacTeHus ObICTpee UCTAPSIIOT BOIY: C
OoJbIIeH (371aKW) WU MCHBIIEH (OBOIIHBIC) KOHIIEHTPAIMEH KICTOYHOTO COKa?

7. IlpuBenute MaTeMaTUYECKUE BBIPAKEHHsI BTOPOTO 3aKoHa Payns, garomiue 3aBUCUMOCTh
OTKJIOHEHUS

a) TEMIIepaTypbl 3aMep3aHusl pacTBOpa,

0) TemIiepaTypsl KUIIEHUs pacTBOpa

OT XapaKTePUCTUK PACTBOPUTEIIS M PACTBOPEHHOIO BEILIECTBA.

8. B uem 3akirodaercs pU3MUECKUI CMBICT

a) KPUOCKOTTMYECKOM MOCTOSTHHOM,

0) 70yTHOCKOMUYECKOW MOCTOSHHOM ?

9. B uem cymHOCTh KPHOCKOITUYECKOTO METO 1a?

10. Kak, nosip3ysch KpHOCKOTUYECKUM METOAO0M, OIPEACTUTh:

a) KOHIIEHTPAIINIO PacTBOpa,

0) MOJIEKYJISIPHYIO MacCcy pacTBOPEHHOTO BelecTBa?

11. Yro Takoe

a) ocMoc,

0) OCMOTHYECKOE JTaBJICHHE?

12. Tlpusemute hopmyny 3akoHa BanT-I'odda, onrcriBaroniero BeIMINHy 0CMOTHYECKOTO
JaBlieHHs pa30aBICHHBIX PACTBOPOB.

13. Kakne pacTBOpHI Ha3bIBAIOTCS

a) TUIIOTOHUYECKUMH,

0) TUIIePTOHUYECKHMH,

B) U30TOHUYECKUMU?

14. TIpu KaKuX COOTHOILIEHUSIX KOHIIEHTPAIM pacTBOPOB BHYTPHU M BHE KJIETKU HaOII0/1a0T-
Csl SIBIICHUS

a) Typropa,

0) mazmonuza?

15. aiiTe onpeaeneHyne U NPUBEIUTE €MHULIBI H3MEPEHUS dIIEKTPONPOBOIHOCTH

a) yIeTbHOM,



0) SKBUBAJICHTHOM.

16. Tlpusenute GopmMyiry, CBA3BIBAIOIIYIO YACTHHYIO U SKBUBAJICHTHYIO 3JIEKTPOIPOBOTHO-
CTH.

17. IlpuBenuTe 3aBUCUMOCTH YJEJIBHOM 3JIEKTPOIPOBOJHOCTHU OT

a) KOHIIEHTpALlUH,

0) TemIeparypsl,

B) 3apsjia MOHa,

I') CTENEHH TUApaTalui HOHA.

18. TlpuBenuTe 3aBUCUMOCTH IKBUBAJICHTHON 3JIEKTPOIPOBOTHOCTH OT

a) paz0aBIiieHuUs,

0) KOHILIEHTpAIHH,

B) TEMIIEpaTypHl.

19. OxapakTepusyiiTe 1Ba TUTIAa HOHHOTO TOPMOYKCHHUS:

a) 3JeKTpodOpeTUIECKOEL,

0) penmakcalmoHHOE.

20. IlpuBenuTe MaTeMaTHYECKOE BHIPAYKEHUE 3aKOHOB 3JIEKTPOIPOBOAHOCTH:

a) Appenuyca,

6) Konbpaymnia,

B) OcTBasnpaa.

21. OnumuTe KOHTYKTOMETPUYECKU METOI:

a) 00J1aCTh MPUMEHEHUS,

0) ABa MPUHITUIIA TTO00PA TUTPYIOIIETO PacTBOPA,

B) MpUBEANTE IPaUK 3aBUCUMOCTH SKCIIEPUMEHTAIHLHO U3MEPSEMON BEIMYMHBI OT 00BEMa
TUTPYIOLIETO PacTBOPA,

T') YTO HA3bIBAETCSI TOUKOW SKBUBAJIEHTHOCTH?

1) puBeAnTe (GopMyIty, MPUMEHSEMYIO JIJIs pacyeTa KOJIMUeCTBa OMpeesieMOro HoHa.

22. Yo Takoe 3IIeKTPOIHBIN MOTESHITHAI?

23. Ilpusenure ypaBHeHue HepHcra.

24. Yto Takoe HOPMAIIbHBIN dJIEKTPOIHBIA TOTEHITHAT?

25. Yemy paBeH NOTEHIMAI HOPMAJIBHOTO BOJAOPOAHOTO 3JIEKTpoaa?

26. JlaiiTe onpeneneHue MOHATHS U IPUBEIUTE YPAaBHEHHS DJIEKTPOAHBIX TIOTECHIINAIOB JIJIS
3JIEKTPOJIOB:

a) IepBOro poja,

0) BTOpOro poaa.

27. Uto Takoe rabBaHMYECKHIA dIIEMEHT?

28. Kak cBsi3aHa ¢ JIEKTPOAHBIMY MOTEHIMATIAMU 3JIEKTPOABUKYIAs CUJIa, BO3HUKAIOIIAS B
nenu?

29. Kaxol moTeHnHal Ha3sIBAIOT

a) KOHTaKTHBIM,

0) 1 dy3uoHHBIM (TIPUBEANTE MaTEMATUYECKOE BBIPAKEHHE),

B) MEMOpaHHBIM ?

30. IIpuBenuTe cXeMaTHUECKYIO 3alHCh CTPOCHUS, SJIEKTPOIHBIE PEAKIIUU U BBIPAKEHUS
AJIEKTPOHBIX MOTEHIMAJIOB JJISl CIIEAYIOIINX JIEKTPOJIOB CPABHEHUS:

a) BOJIOPOJTHOTO,

0) KaJIOMENBHOTO,

B) XJIOpCepeOpsHOTO.

31. IlpuBeauTe CXEMATHYECKYIO 3alTUCh CTPOSHHUS, AIEKTPOAHBIC PEAKIIHH, BRIPAKEHHS JICK-
TPOJHBIX MOTEHIIUAIOB JJIs CIEIYIOIUX WHANKATOPHBIX AJIEKTPOIOB!

a) XUHTUJIPOHHOTO,

0) CTEKJISTHHOTO.

32. JlaiiTe onpeencHus, MPUBEANTE CXEMbI CTPOCHHUSI M ypaBHeHUs 11 pacueta DJIC:

a) KOHIIEHTPAIIMOHHOM,



0) XUMHUYECKOH,

B) OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN

rajbBaHUYECKUX LIETEH.

33. laiiTe onpeneneHus

a) MIOHHOTO MPOU3BEACHUS BObI,

0) pH,

8) pOH,

r) pK

pPacTBOPOB.

34. Jlare OHATHUS, OTUIIUTE YCIOBUS U METOIbI OTIPEACIICHUS

a) o0OmIeH,

0) aKTUBHOM,

B) OTCHITUATIBHOU OOMEHHOM,

I') IOTEHIIMAJILHONW IMAPOJIUTHYECKON

KHUCIIOTHOCTH I10YB.

35. Kakue pacTBopsI Ha3bIBalOT OyhepHbIMU?

36. IIpuBenute Knaccuukaluio u NpuMepsl OyPepHbIX PaCTBOPOB.
37. Tlokaxkxure Mmexanu3M Oy(depHOTO IEeHCTBHS Ha IPUMEpPE

a) aleTaTHOM,

0) IBYXKOMIIOHEHTHOH OEJIKOBOIA,

B) OJTHOKOMITOHEHTHOM OCIKOBOM

OydepHbIx cmeceil.

38. Uto Takoe Oydepnas eémkocTh? [IpuBequTe MaTeMaTHIECKOE BEIPAKCHHE.
39. OxapakTepu3yiTe NOTEHIIMOMETPHUYECKUI METO/I:

a) Ha U3MEPEHUH KaKOi BETMYMHBI OH OCHOBaH?

0) o0nacTb NpUMEHEHMS,

B) KaKHe AJIEKTPO/IbI MPUMEHSIOT AJI MOTEHIIMOMETpUYecKoro onpenenenus pH?

Tema: Copbuus

1. YUro Takoe MoBEepXHOCTHOE HATsKEHHE?

2. IlpuBeanTe eMMHUIIBI H3MEPEHHS TOBEPXHOCTHOTO HATSKEHHUSL.

3.0nummuTe MeTo1bl ONIPEAEIICHNS TOBEPXHOCTHOIO HATSKEHU:

a) KanWUISIPHOTO TOJHATHS KUIKOCTH;
0) Mo MakCUMaIbHOMY JaBICHUIO B My3bIpbKe Bo3ayxa (PeOunnepa).

4.Ha3oBute criocoObl yMEHbILIEHUSI CBOOOIHOIN 3HEPTUU CUCTEMBI.

5.Yro takoe agcopbuus?

6. [IpuBeauTe KiaccupuUKalnio COPOLMOHHBIX SABICHUN U MOSICHUTE, YEM OTINYAIOTCS:

a) agcopOums u abcopouus,
0) pusnueckast u XuMHU4YECKasi COpOIHS,
B) MOJIEKYJIIpHAst U MOHHAs COpOLIUSL.

7. Kakue BeniecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-AKTUBHBIMU?

8.B yem 3akirouaroTcst 0cOOEHHOCTH CTpoeHUs Mosieky [TAB?

9.Kak opueHTHPYIOTCS MOJIEKYJIbI TOBEPXHOCTHO-aKTUBHBIX BEIIECTB B IOBEPXHOCTHOM CIJIOE
JKUJIKOCTH?

10. IlpuBenuTe MpUMEpPHI MOBEPXHOCTHO -aKTUBHBIX BEHIECTB: a) MOJIEKYJISIPHBIX (HEHOHO-
TEHHBIX)

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

11. Chopmynupyiite npasuio TpayOe-/tokin0 00 M3MEHEHHU MOBEPXHOCTHOTO HATSKEHUS
PacTBOPOB MOBEPXHOCTHO -aKTUBHBIX BEIIECTB MPU YBEIMUEHUU JJIMHBI YIIIEBOAOPOIHOTO pajuKaia
Ha rpynmny -CH2-.

12. Kakue BeliecTBa OTHOCAT K IMOBEPXHOCTHO-HEaKTHBHBIM? IlpuBenute mnpuMephl.

13.Kakum ypaBHEHHEM OMUCHIBAIOT MPOIECC COPOIIMH Ha TPaHHUIIE pa3fiesia KHUIKOCTb-Ta3?



14.YTo Takoe NOBEPXHOCTHAsI aKTUBHOCTh U KAKOE€ 3HAUEHHWE IPUHUMAET 3Ta BEJIMYHUHA y Be-
IIECTB: a) MOBEPXHOCTHO aKTUBHBIX, 0) TOBEPXHOCTHO HEAKTUBHBIX ?
15. TIpuBenute ypaBHeHue JloBuIa, OMHUCHIBaOIIEe aCOPOIIMI0 Ha TPAHHIIE Pa3Jiesa TBEepAoe
TEJI0-)KUJKOCTbh, TBEPJOE TEIO0-Ta3.
16. YTo Ha3bIBAIOT U30TEPMOM afcopOIun?
17. Oxapakrepu3syiite u3orepmy aacopouuu no OpenHnxy.
18. Kak HaxoaaT KOHCTaHTBI H30TE€PMBI afcopOIu o OpeidHAINXy U3 rpaduuecKux mo-
CTpOCHUI?
19. IlpuBeaure u3zorepmy aacopOuuu no JIenrmropy.
20. B yem coCTOSIT JOCTOMHCTBA U HEAOCTATKUA U30TEpM 110 Ppeitnuxy uJlenrmopy?
21. TlpuBenute nzorepmy bpynayspa-Ommera-Temiepa (BOT). B uem e¢ npenmyiecrsa?
22. YTto siBNsieTCS MEPO CMaunuBaHUsI?
23.Kakue 3Ha4eHMs KPacBOro yIja XapaKTepHBbI s
a) TuApOHUIbHBIX,
0) ruapodoOHBIX
MMOBEPXHOCTEM?
24. Y10 Takoe TerjaoTa CMauuBaHus?
25. [IpuBenure npasuiio PeOunaepa o COOTHOIIEHUH IUANEKTPUYECKUX TPOHULIAEMOCTEN ITPU
CMEUIMBAaHUU TPEX BEIIECTB.
26. KakoBo 3HauU€HUE IPOLECCOB CMAaYMBAHMS B CEJILCKOM X03s1cTBE?
27. OnummmTe BUIBI HOHHOH aicopOLmm:
a) SKBUBAJICHTHYIO,
0) oOMeHHY1O,
B) cienuuueckyto (M30MpaTenbHYIO).
28. Kaxkas agcopOuus Ha3bIBaeTCs TUAPOIUTUYECKON?
29. Kak 3aBUCHT aJcOpOLIMOHHAs aKTUBHOCTH HOHOB OT
a) CTETICHH OKHUCJICHHS] HOHOB,
0) Macchl HOHOB?
30. Kak BBITTIAIUT JIMOTPOMHBIN P 111 OJTHOBAJIEHTHBIX KATHOHOB?
31.3anumuTe ypaBHeHHEe HOHOOOMeHHOro paBHOBecHs b.I1.Hukomabsckoro (B Tom umcine u s
MIPUPOIHBIX PACTBOPOB).
32.Kakue BelecTBa Ha3pIBakOTCSl HOHUTAMMU:
a) aHHOHUTaMH,
0) kaTuoHUTaAMH ?
33. Jlnst 4ero NpUMEHSIIOT KaTHOHUTHI U @aHUOHUTHI?
34.Yt0 Takoe eMKOCTb MOTJIOIEHUS MIIH OOMEHHasi eMKOCTb?
35.Kak siBneHus copOIMK CBsI3aHbl ¢ MUHEPAJIbHBIM TUTAHUEM PacTEHUN?
36. ITosicHUTE CYIIHOCTD MOTJIOTUTEIBHOM CITIOCOOHOCTHU MOYB U €€ 3HaYCHHE AJIS1 arpOHOMHU -
YECKON HayKH.

Tema: Konmongable CHCTEMBI M MX CBOMCTBA.

1.Yro usyuaer koyiongHast XuMus?

2.IlpuBeanTe KIacCUPUKAUIO JUCTIEPCHBIX CUCTEM I10:
a) arperaTHOMY COCTOSIHUIO JUCTIEPCHOM (ha3bl U AUCTIEPCUOHHON CPeIbl,
0) pazMepam 4acTHUIl JUCTIEPCHOU (a3bl,
B) CTEIICHU B3aUMOJICHCTBHS YaCcTHUI] TUCIIEPCHOM (a3bl M AUCIIEPCHOM  Cpejibl
U TIPUMEpPBI KaXKI0r0 BUJA TUCIIEPCHBIX CUCTEM.

3.0nMuuTe OCHOBHBIE METOBI IIOJYUYEHUS KOJIJIOUJIOB.

4.IlpuBeanTE METOJBI OUUCTKH KOJUIOUIOB.

5.Ilepeuncnure ycnoBus 00pa3oBaHMs KOJIIOUIOB.

6.Ilepeuncnure creqyrone CBOMCTBA KOJUIOMIHBIX CHCTEM:
a) puznueckue,



0) onTHYECKHUE,
B) MOJIEKYJIIPHO-KUHETUYECKHE.
7.Yto Takoe onajiecueHIus?
8.B uem nposBisiercs a3 dexr Dapanes-Tunnansa?
9.[IpuBenute 3akoH Panes, onuckiBaromuii 3aBUCUMOCTb PACCEUBAHUS CBETA OT XapaKTepu-
CTUK KOJIJIOMJTHON CHUCTEMBI.
10. B yém nposiBisieTcs: ceIMMEHTAaMOHHO- A1 (D Py3HOE paBHOBECHE B KOJUIOUAHBIX PacTBO-
pax?
11. ITpuBegute 3akoH Jlaruraca, KOJMYECTBEHHO OIHCHIBAIOIIHAN CEAUMEHTALMOHHO-
muddy3HOE paBHOBECHE.
12. Kakoe siBlIeHHE NIOJy4nII0 Ha3BaHUE MEMOpPaHHOr0 paBHOBecHs JloHHaHa?
13.IlpuBenuTe ypaBHEHHMS, OMMKMCHIBAIOIINE MEMOpaHHOE paBHOBecue [JoHHaHa.
14.0nuirre CTpOCHUE KOJUIOUTHON YaCTUIIbI-MULIEIUTBI.
15. I'ne oGpa3yrores
a) TEPMOAMHAMUYECKUM,
0) ICKTPOKUHETHYCCKHIA
MOTEHLINABI?
16. IIpusenure popmyiy, IO KOTOPOM MOKHO PACCUUTATh - A3€TA) MOTEHLIMANA. BENUUYUHY
ANMEKTPOKUHETHIECKOTO (
17.0numuTe sSBJICHUS:
a) anekTpodopesa,
0) anexTpoocmoca.
18.OnummTe BUABI M PaKTOPHI YCTOMYMBOCTH KOJUIOMAHBIX cucTeM (1o [leckoBy).
19.Yto Takoe koarymsnus quctepcHbix cucrem? [lox neiicTBruem kakux (pakTopoB OHA MPO-
ucxoaur?
20.Kax pacCuuTBIBAIOT MOPOT KOAT YIS
21.ChopmynupyiiTe 3aKOHOMEPHOCTH KOATYJISALIUH.
22.0xapakTepu3ynTe sBJICHUS:
a) CHHeprusma,
0) aHTaroHu3Mma,
B) aJIUTUBHOCTH HOHOB.
23. OnumuTe 3aIMTHOE ACHCTBHE BEICOKOMOJICKYIISIpHBIX coenunenunit (BMC) mpu no6asite-
HUU DJIEKTPOJIUTOB K 30JI5IM.
24.0nmmuTe SIBJICHUE B3aMMHOM KOATyIISIIUU KOJUIOHIOB.
25.UT10 Takoe U303JIEKTPUUECKOE COCTOSHUE MOJIMAIEKTPOINTA B pacTBOpe?
26.Kakoe 3nauenue pH BHemHel cpepl Ha3bIBAETCS M303JEKTPUUECKON TOUKOM?
27.Yxaxute (pakTopbl yCTOMUUBOCTH MOJIEKYIIBI OEJIKa.
28. [Tokaxxure cxemy 00pa3oBaHUs 3apsia MOJIEKYJIbI OelKa
a) npu pH UOT,
6) mpu pH 1UOT.
29. Onummure npouecc Habyxanus pactBopos BMC.
30. Ot kakux (haKTOPOB 3aBHCHUT CKOPOCTH TIpoliecca HaOyxXaHus?
31.IIpuBenute popmyny /i pacuera creneHu Habyxanust BMC?
32.Kakue npupoHbIe U TEXHOJIOTHYECKUE MPOLIECCHI CBsI3aHbl ¢ Habyxanuem BMC?
33.Kak Baskoctb pactBopoB BMC 3aBucut ot pH cpenbr?
34.Yrto Takoe BricasiuBaHue pactBopoB BMC? Kakumu ¢dakropamu OHO MOXET ObITh BbI3Ba-
HO?
35. Onummre npouecc KoauepBauuu KOJIJIOUIHBIX paCTBOPOB.
36.Kakue qucriepcHble CUCTEMBI Ha3bIBAIOT TEJISIMUA?
37.0nummre npoluecc 3acTyiHeBaHus (KOAry IsIIMOHHOTO CTPYKTYpOOOpa30BaHus).
38.IlpuBenure GU3NKO-XUMUYECKHE CBOMCTBA CTYIHEH.
39. YUto Takoe TUKCOTpOMmus renei?



40. Kaxoii mpoliecc Ha3bpIBaeTCs CUHEPE3UCOM Ielieii?

41.IlpuBeauTte npuMeEpskI MPOSBICHUS CHHEPE3UCA B IPUPOJIE U TEXHOJIOIMUECKHUX IIpolieccax.
42.YT0 Takoe MoiayKOJIOU IbI?

43. OnuimuTe KOJIOUIHO-XUMUYECKHE CBOMCTBA MPOTOIIa3MBl.

TecToBBIC 3aHaHNA

TecToBbie 3aaHns — CUCTEMA CTaHAAPTU3UPOBAHHBIX 3alaHUH, ITI03BOJIAIONIAS AaBTOMATU3HU -
poBaTh NpOLENYPY U3MEPEHUS YPOBHS 3HAHUM U YMEHUN 00y4aroIerocs CTyeHTa.

Tema: XuMuueckass TEPMOJANHAMUKA, TEPMOXUMUSL.

1. JlaiiTe onpeneneHrne OCHOBHBIX TEPMOJAUHAMUYECKUX MMOHSATHIA:
a) cucrema,
0) da3za,
B) KOMIIOHEHT.
2. [TpuBenuTe mpUMeEpHI U JalTe ONpeaAeTeHIe TEPMOIMHAMUYECKON CUCTEMBI:

a) TOMOTCHHOM,
0) reTeporeHHoMH,
B) IIPOCTOH,
T') CJIOXHOM,
1) U30JTUPOBAHHOM,
€) 3aKpBITOMH,
€) OTKPBITO.
3.Chopmynupyiite npaBuio ¢a3 ['mb60ca u mpuBeanTe ero MaTeMaTH4YECKOE BBIpaXKEHHUE.
4.Chopmynupyiite
a) mepBoe,
0) BTOpOE,
B) TpeTbhe
Havaia TePMOJUHAMUKH U TaWTe UX MAaTeMAaTHIECKHUE BBIPAKEHHS.
5.Yrto Takoe TerioBoi dpPEeKT peaKiiu, YeMy OH PaBeH B CIEIYIONINX MPoIeccax:
a) U30TePMHUYECKOM,
0) wu300apUYECKOM,
B) U30XOPHYECKOM ?
6.YUTo Brl 3HaeTe 0 TEpPMOAMHAMUYECKHX ITPOLIECCAX
a) PK30TEePMHUECKUX
0) PHAOTEPMUYECKUX ?
7.Copmynupyiite OCHOBHBIE 3aKOHBI TEPMOXUMHH:
a) 3akoH JlaBya3be-Jlamnaca
0) 3akoH ['ecca
B) CJIEZICTBUS U3 3aKoHa ['ecca
8.Uro Ha3blBaeTca  TeIUIOTOM  oOpa3oBaHus  BemiecTBa?
9.0mnumuTe MeTo 1l ONPEENIeHUs TEIUIOBBIX A (EKTOB peaKIInii:
a) KaJIOpUMETPUIECKUI
0) Tepmorpaduyeckuit
10. /laiiTe mOHATHE U IPUBEAUTE MaTEMaTHYECKOE BhIpaKEHHUE
a) SHTPOIUH,
0) PHTANBINH,
B) CBOOOTHOM DHEPTUH
') XMMUYECKOI 0 MOTeHIInaNa

Bonpocekl 1 3aganus 1J1 POBeeHUs] IPOMEKYTOYHOT0 KOHTPOJIS (IK3aMeH)



3aKITIOYUTENbHBIA KOHTPOJIb (IPOMEKYTOUHAs aTTECTAIs1) TIOJIBOJIUT UTOTH U3Y-
YeHUsT AUCTUIUTHHBI «Opranudeckas, (u3ndeckas U KOJUIOUTHAS XUMUSD).
Y4eOHBIM TIJIAHOM I10 JAHHOW TUCITUTIIMHE MPETyCMOTPEH dK3aMEH.

Komnerennusi OIIK-1. CiocobeH pemarh TUIIOBBIE 3a/1a4d MpodhecCuOHATbHOMN IeATeIbHO-
CTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM.

Bomnpocs! k 3a4yery:

1. OnumuTe OCHOBHBIE METOBI IMOTYYEHHs KOJUIOMIHBIX pacTBOPOB. UTO Takoe NenTU3anus?
Kakue BemecTBa SBIJISIOTCS NENTU3aTOpPaMU MOYBEHHBIX cucTeM? COCTaBbTE€ CXEMY CTPOEHUS MU-
LEJUIBI JUIs1 MUHEPAJIBHOM YacTH I0YBBI HA IIPUMEPE THAPOOKHCH HKEJIe3a.

2. Kpnockonus. Bo3MOKXHOCTH IIPUMEHEHUsS U1 U3Y4YEHUSI CBOWCTB PacCTBOPOB HE JIIEKTPO-
JUTOB M 3NeKTponuToB. OnpenenuTe ocMoTnueckoe Aasnenue npu 25 °C ns 0,11 pactopos KCl n
Cs H1206, ecu creniens auccormanuu KCI pasna 0,95.

3. Paccuntaiite 3nauenue J/IC, ecnu BHYTpH KjieTku miiekonuTatouiero pH = 7,0, a B okpy-
xaromei xuakocta pH = 7,4,

4. AncopOuust Ha rpaHUIle pa3zenia TBEpPAOe TelIO0 — KUAKOCTh. SIBneHue cmaunmBanus. Kpae-
BOM YroJl U TeIuloTa cMadyuBaHus. ONUIINTE METOABI ONpPEAEIEHHUS TEIUIOThl cMaduMBaHus. ['mupo-
¢unbHbBIe ¥ THAPO(POOHBIE TOBEPXHOCTH.

5.3akoH cBeronoriouieHus (byrepa-JlamGepra-bepa). IIpumenenue goromerpuyeckux Mme-
TOJIOB aHAJIM3a B arPOHOMMUU /ISl MICHTH()HUKALIMY BEIIECTB U MX KOJMYECTBEHHOTO OTIPE/ICTICHUS.

6. /lucnepraiiuOHHbIE METOMBI MOTYYEHHS KOJUIOMIHBIX CUCTEM. YeM MOXHO MENTU3UPOBATH
ceexxeocaxieHHbIN Fe (OH) 3. [Tokaxkute cxemy cTpOeHHsI [TOJIyYeHHOH B 3TOM Clly4yae YaCTHUIIbI.

7.3ammTa KOJJIOUIHBIX CUCTEM OT KOAryJysilUH, €e KOJIMYECTBEHHOE BhIpakeHHe. MexaHu3m
Y 3HaYCHME KOJUIOMIHOM 3aIMUTHI B IPUPOIHBIX SIBICHUSX.

8. Onextponanbie noreHuansl 1 JJIC ranpBaHnyeckux 3iaemMeHToB. HopManbHbll (cTaHmapT-
HBI) noTeHIMaa. BoJopoaHbIN 2JIEKTPOA M €ro 3JeKTPOAHBIA MOTeHIual. BeiuuciuTe noTteHnuan
BOJIOPOJTHOTO AJIEKTPO/IA, IOTPY>KEHHOTO B pacTBop ¢ pH =2.

9.Yepe3 KOJIOHKY KaTHOHUTa B H+- ¢opme nponyctiiin pactBop CuSO4. CocTtaBbTe cTEXHO-
METPHUUYECKOE YpaBHEHHE IMpoliecca COpOIMHN U cXxeMy 00pa30BaBIIETOCs IBOMHOTO 3JEKTPUUECKOTO
CII0s1.

11.Monnbiii oomen. [lpaBuna noHooOMeHHOM aacopOuuu. YpaBHeHue Huxonbckoro. An-
COpOLIMOHHBIE MPOLIECCHl B NTOYBAX M pacTeHUsX. PacrosiokuTe nepeuuciieHHble HHKE KaTHOHBI MO
BO3PACTAHMIO MX aJICOPOIMOHHON aKTHBHOCTH Ha KMCBIX mousax (Ca?', Zn 2%, Fe 3* | Na', Mg ?*,
K*, Mn?*, Mn % | NH*).

12.Kax ompenenuth 3HaueHne pH u OydepHOil €MKOCTHM TOYBEHHBIX CHUCTEM?

13.doToxuMuUecKre MpoLecch U (PakTopbl, Ha HUX BIUSIONINE. 3aKOHBI (POTOXUMHHU. 3aKOH
(hOTOXMMHYECKON SKBUBAJICHTHOCTH DUHINTEHHA.

14. DnexTpuueckre cBOKWCTBA KOJIOUIHBIX cucteM. [lokaxkurte Ha npumepe 3011 CaCOs3 cra-
oummsupoBanHoro K,COs o0Opa3oBaHue TEpMOIUHAMHYECKOTO M JJIEKTPOKHHETHYECKOTO ITOTEH-
1[Mana, OT Kakux (akTOPOB OH 3aBUCHUT U KaK OINPEEIIIeTCs.

15. JIaiiTe MOHATHE MOJEKYJISIPHOCTHU U MOPSJIKA PEAKIINH, OMUIIUTE METO/IbI UX ONpEAEIEHUSI.

16.ITonsiTHE O CKOPOCTH ABM>KEHUS NOHOB. 3aKOH HE3aBUCUMOCTH JIBUKeHUS HOHOB Koub- paymia,

3aK0H pazbasneHus OcTBanbaa. DIEKTPOYOPETHISCKUN U pelakcalmOHHBIA A PEKTHI TOp-
MO>KEHHSI MOHOB.

17. MonexkynspHO-KMHETUYECKHE, ONTHYECKHUE U AJIEKTPUUECKHE CBONCTBA KOJIJIOUHBIX CH-
CTEM. 3aKOHBI M YPABHEHMSI UX XapaKTEPU3YIOILHE.

18. Bydepnsbie pacTBopbl. MexaHU3M UX JEHCTBUS pU JOOABICHUH KUCIIOT U IIe0ueH.



19. CuHTE3 OpraHM4ecKoro BELIeCTBA PACTEHUSMH IO BO3ACHCTBHEM XJopoduiia, Kak ceH-
cuOunusaropa. 3HaueHne (POTOCUHTE3a U BIMSHUE €r0 HA JKU3HEAEATENbHOCTh pacTeHUH. OOBsICHU-
TE€, YEM OIpeAeisieTcs 3eJeHbll 1BeT JHucTheB? Kakoe MOHOXpoMaTHuecKoe M3iydyeHue Hauboliee
MHTEHCUBHO BbI3bIBaET (JOTOCUHTES?

20. PacTtBOpBI BhICOKOMOJIEKYISPHBIX coenuHeHnii (BMC), ocoOeHHOCTh MX CTPOCHHS, Tep-
MOJIMHaMUY€eCKasi U KUHETUUYecKasl ycTonunuBocTh pacTBopoB BMC u ee Hapymenus. M3oanekrpuye-
CKasi To4Ka OEJIKOB.

21. DKCIIEPUMEHTAIILHOE ONPEIEIICHNAS OCMOTUYECKOTO JaBJICHHUS

22.Yro takoe noxynepuos peakuuu? Hanuiumre ero BblpaxeHue Ui peakuuu 1 u 2 nopsia-
KOB, YeM OHHM oTiIMyaroTca. Paccuunraiite octarodyHoe koiuuecTBo (B %) ¢ochopooprannyeckoro
necruuuaa («Aubdpom») uepesz30 auel, ecau nepuoa Noaypacnaaa paBeH 62 JHsl.

23.1Ipuponnbie OydepHble cucTEeMbl IOYB M PAaCTeHUH, UX poib. UTo Takoe OydepHOCTh
MI0YB, YeM OHA 00yCIJIOBJIeHA (TIOKAXXHUTE HA IPUMEPE YTOJIBHOW KHCIOTH MEXaHU3M Oy(epHOoro aei-
CTBHS).

24. XapaKTepUCTUKU IIpoLiecca CMauyMBaHUs, €T0 SKCIIEPUMEHTAIILHOE OIIPEIEIICHUE U MaTe-
MaTH4ECKOE BbIPAXKCHHE

25. Kimaccudukamnust XMMHYECKUX peakuui (110 MOJIEKYIAPHOCTH U OpAKY). CKOpOCTh ro-
MOTE€HHBIX XUMUUYECKUX pEaKLUil, UX KUHETUYECKHE YPABHEHHUS.

26. BprunciauTe KOHCTaHTY CKOPOCTH peakuuu | nmopsizika, ecinu 3a 4,9 MUH. KOHLIEHTpaLus
ymenbmiaercst Ha 30%.

27.PacTBOpbI BBICOKOMOJIEKYJISIpHBIX coeanHeHui. CtpoeHue makpomoliekyi. Brnusaue pH
Cpezbl Ha CBOMCTBa pacTBOPOB OeskoB. M3031ekTpuyeckas Touka 6eIKoB. Buabl KHCIIOTHOCTH IOYB,
METO/JIbl U YCJIOBUS UX OIPEIEICHHUS.

28.0nTHYeCcKNe CBOMCTBA KOJUIOMIHBIX CUCTEM. SIBiIeHME cBeTOopaccenBanus. OnanecueHuus
u 3pdexr Dapanes-Tunaansg. YKaxkuTe 3aKOH ¥ OMHIINTE METOJ HCCICIOBAHUS KOJUIOMIHBIX CH-
CTEM I10 CBETOPACCEBAHUIO.

29.Pa306aBneHHbIE PACTBOPBI HEANIEKTPOIUTOB, UX CBoWcTBa. 3akoHbl Payns u Bant-I'ododa.
Paccuntate ocMoTHYECKOEe JaBiieHHWE BOJHOTO pactBopa HednekTpoiuta mpu 200C, temmeparypa
3amep3anus kotoporo (- 0,1860C).

30. CiekTpodoTomMeTpusl U €€ NPUMEHEHUE MPU UCCIIEOBAHUN PACTBOPOB U OMOIOTMUYECKUX
CHCTEM.

32. Uonnsbiit oomeH. [IpaBuia noHooOMeHHOH ancopOiun. AncopOIMOHHbBIE TTPOIIECCHl B MTOY-
Bax M pacTeHMsX. Pacmonoxxure HuKerepeyrcIeHHble KaTHOHBI 110 BO3PACTAHUIO MX aJCOPOIUOH-
HOW aKTUBHOCTH B KHCJIbIX cpefax(Ca2+, Zn 2+, Fe 3+, Nat, Mg 2+, Mn2+, Mn 4+, NH4+).

33.0mummre Mmeronsl ompenenenus PH u  Oydepnoil emxoctu OydepHBIX cHCTEM.

34.PaBHOBecHe B paBHOBECHBIE TIporiecchl B mpupoe. [Tpuniun Jle-llatense. Ykaxure, kak
HE00X0/IMMO M3MEHUTh OCHOBHBIE MapaMeTphbl Mpoliecca, YToObl MPH CUHTE3e aMMHaKa YBEIMYHUTh
ero BeIxoJ. Hanumnre ypaBHEeHHE KOHCTaHThI PaBHOBECHUS JJIs 3TOTO Mpoliecca.

35.Busbl U GakTOphl YCTOMUMBOCTH KOJUIOMJIHBIX cucTeM. Koarynsauus u celuMeHTanus, ux
XapaKTePUCTHUKH.

36.YTo Takoe NOBEpXHOCTHOE HaTsHKeHHE? ONMUIINTE METO/IBI €r0 ONPEACIIEHUS U PETYIINPO-
BaHUA.

37.Yto Takoe ocMoc 1 ocMoTHuecKoe AasineHue? 3akoH Baut-I'opga. Ocmorndeckue siBie-
HUS M IPOLIECCHl B OMOJIOTUYECKUX CHCTEMAX.

38. Haiite xnaccudukauio JUCIEPCHBIX CUCTEM IO pa3MepaM YacTUll AUCIiepcHOl (asbl, Mo
OTHOIICHUIO JTUCTIEPCHOM (ha3bl K AUCHEPCHOHHON Cpefie, M0 arperaTHoMy cocTtosiHuto. IlpuBeaure
MIPUMEPBHI.

39.OnumMTe METoNbl ONpeNeeHusl TEeIIOBbIX 3()(PEeKTOB peakiuu (3KCIIepUMEHTAIbHBIA U
pacyeTHBIN). YKaKUTE BO3MOKHOCTH UX PUMEHEHUSI.

40.ITonsTne katanu3a. ['oMoreHHslil U rereporeHHbIN katanu3. OCHOBBI MEXaHU3Ma AEHCTBUSA
KaTaJn3aTopoB.



41. DNeKTpONpOBOJHOCTh PACTBOPOB — YZAENbHAs U DKBUBaJeHTHas. IloHATHE MOABMKHOCTH
HMOHOB. 3aKOH HE3aBUCUMOCTH JBWKeHUs nOHOB Komnbpaymma. 3akoH paz6aBinenus OcTBaibaa.

42.T1pormecchl CTpyKTYypooOpa3oBaHusl B AUCHEPCHBIX cUCTeMax M pactBopax BMC: kmaccu-
¢bukanys 1 GU3NKo-xuMHUUYeckre cBoiicTBa. COCTaBbTE CXEMy Iepexo/ia reiis B 30J1b JJ1s1 00paTUMBIX
KOJUTOUJIOB, TE€JIEN U CTyIHEN.

43.PaBHOBecue U paBHOBECHBIE Ipoueccel B npupoze. IIpunnun Jle-Illatense. Ykaxure, kak
HE00X0/MMO M3MEHUTh OCHOBHBIE IApaMETphl MpoLEecca, YTOObI IPU CHHTE3€ aMMMAaKa YBEJIUYHUTh
ero BeIxoJ. Hanumnre ypaBHEHHE KOHCTAHThI paBHOBECHS JUIsl 3TOTO IIpoLecca.

44.Buapl U (pakTopbl YCTOMYMBOCTH KOJUIOMAHBIX cucTeM. Koarysamus u cequMeHTanus, ux
XapaKTepuCTUKU. ONUIINTE SIBJICHUSI CUHEPrU3Ma, aHTarOHM3Ma M aJINTUBHOCTH MOHOB IIpU Koary-
TSN,

46. Yto Takoe sHTpomnusa? Kak MOXKET MEHSTbCS 3HTPONMS M30JUPOBAHHOM, 3aKPBITOH, OT-
KPBITOM CUCTEMbI? YKaXHUTE, YBEIMUUTCS WIM YMEHBIIUTCA SHTPONUSA B CICAYIOLIMX IPOLECCax:
raBiienue Jbaa; pacrsopenne NaCl B Boge (H20).

47. JlaiiTe MOHATHE TAaKUM SIBJICHUSAM, KaK 31eKTpodopes u anekrpoocMoc? Kak cBsizaHa Benu-
YHMHA - MOTEHIMAJIa CO CKOPOCTHIO 3JIeKTpodopesa u aeKTpoocMoca’?

48. JlaiiTe MOHATHE O MOPAJIKE PEAKLIUU U METOJAX €ro onpezeineHus. Paccunraiite KOHCTaHTyY
CKOPOCTH PEAKIMH T'MIPOIN3a BOJHOTO PacTBOpa TPOCTHUKOBOIO caxapa, eciiu B TeueHue 20 MUHYT
npopearupyet 40% caxapa.

49. CteneHb U KOHCTaHTa 3JEKTPOJIUTUUECKON AMCCOIMAMU CIa0bIX 3JEKTPOIUTOB U METO-
1Bl UX onpeneneHus. YeMy paBHa KOHCTaHTa AUCCOLMAIMM O€H30MHOM KUCIIOTHI, €CIIU CTENEeHb JIUC-
cormarmu B 0,011 pactBope 5%?

50. YcnoBus, o6pazoBaHusi Koou0B. CxeMa KOJUIOMAHOM yacTu (MHULENIbI) Ha MpUMEpe
BaSO4 crabunusupoBannoro BaCl,. YkaxuTe cocTaBHbIE 4acTH MOJNy4eHHOTO 3o0is. [IpuBemute
IIPUMEPHI KOJUIOUIOB B IIPUPO/IE.

52. MonekyisipHasi ¥ HOHHAsI aficOpOIHs U3 PACTBOPOB HAa TBEPABIX aICOPOCHTAX, OCOOECHHO-
CTM W XapaKTepUCTUKHU HTHX IpolieccoB. Paccumraiite ancopOMpOBaHHOE KOJIUYECTBO YKCYCHOM
KHCJIOTHI B Mr-3kB/T, ecinu npu aacopouun CH3COOH mouBoit paBHoBecHass koHieHTpauus (Cp)
paBHs1ach 33,5 MMoJIb/11, KOHCTaHThI ypaBHeHus: @Ppeitnanuxa K u I/n cootBeTcTBeHHO paBHbI 9,5 u
0,22.

53.bydepHble cucTembl, X COCTaB U MEXaHU3M Oy(depHOro JeicTBUs Ha MpUMEpe aleTaTHOM
O0ydepnoii cuctemsl, coctosimet u3 10 mi, 0,1m CH3COOH u 10 M 0,1 CH3COONa.

54.OneKTpoMeTpUYeCKHe METOAbl IPU  HUCCIEIOBAaHMM AarpOHOMMYECKHX  OOBEKTOB.

55.BnusiHre TeMmeparypsl Ha ckopocTh peakiuu. [Ipasuino Bant-I'opda, ypaBHenue Appe-
HUYCa, IOHATHE 00 SHEPTHH aKTUBAIIMHA CUCTEMBI.

56.[TouBenHbIe KosIOoUabl. [IpuBenUTE MpUMEpPHI CTPOCHNUS MUHEPAJIBHON ITOYBEHHON KOJIIO-
UHOM YacTHIIbI Ha IpUMepe okcujia KpeMHus. Jlaiite moHaTue 6a30110B U ale0U10B, TOKAXKUTE HA
UX TPUMEPE MPOLECC B3aUMHOM KOAryJssiiui KOJUIOUI0B.

57.0OnummTe MeTOobl ONpPEAETICHUs OCMOTHUYECKOTO JaBJIE€HUs (pacyeTHBIH M C MOMOILBIO
OCMOMETpA).

58. BTopoe Havajao TepMOAMHAMHUKH, €r0 MaTeMaTHueckoe BbIpaxkeHue. [lonstue o6 3HTpo-
11, CBOOOIHOM SHEPTrUU U MaKCUMaJIbHOM padoTe.

59.Yt0 Takoe MOHHBIH OoOMeH? ONHUIIUTE 3aKOHOMEPHOCTH HOHHOTO OOMEHa, OOMEHHYIO
KHCIIOTHOCTb U TOTJIOTUTEIbHYIO CIOCOOHOCTh Omosiornueckux MemoOpaH. KakoBa poib 3TuUX mpo-
rieccoB B arpoHoMun? . CocTaBbTe CXeMy HOHHOTO 0OMeHa Mex 1y katuonutom KY-2 B H'- hopme u
kaTroHamu Na™ u3 pacrsopa NaCl.

60. laiiTe XapakTEepUCTUKY ONTHYECKUX METOJIOB MPHU UCCIEI0OBAaHUN OMOJOTHYECKHX CHCTEM
U YKa)KUT€ BO3MO>KHOCTH UX IIPUMEHEHUS.

61. OCHOBHBIE IPUHIUIIBI KaTaJIN3a. | OMOTE€HHBIN U T€TEPOTreHHBIN KaTaIn3.

62.MonexkynsspHO-KMHETUYECKUE CBOMCTBA KOJJIOUIHBIX cucTeM. [ToHsTHE O cequMeHTauH.

63.Kak o BennunHe D/]C ranbBaHMUECKOT0 3JIeMeHTa onpenenuts pH pacTBopa 1 KOHCTaH-
Ty AMCCOLMAINH CIa00N KUCIOTHI?



64.3ammTa KOJUIOUAHON CUCTEMBI OT KOAryJsilii, €€ KOJMYECTBEHHOE BhIpaykeHue. Mexa-
HU3M U 3HaY€HHE KOJUIOMIHOM 3alUThI B IPUPOJHBIX SBICHHUSAX.

IIpakTHyeckue 3a1aHusi 1JIs1 MPOBeEeHUS 3aUeTa
1 Mcionb3ys MOHSATHE CPETHEH TETIIOEMKOCTH _BBIYHCJIUTH KOJIMYECTBO TEIIOTEI, HE-

o6xomumoii s Harpesa 2000 Kr Bozsl Js Moliku o6opynosanus ot 20 C° 1o 80 C°. Beruncnuts
KOJIMYECTBO mapa ¢ dHTanbnuei 2500 kJ[k/Kr, He0OXOAUMOTO JJIsI STOTO HarpeBa.
2 OnpenenuTs KOJIUYECTBO TEIUIOTHI, YXOSAIIEe C TOMOYHBIMU ra3aMH KOTEJIbHOM, €CJIM COCTaB ra3oB
B 00BeMHBIX mporeHTax cienyronuii: 70 % azora, 20 % yriekucinoro raza, 10 % BoasHOTO Tapa.
Temnepatypa Tonounsix ra3os 380K.
3 U3 ypaBuenus ['n66ca-I"enpmromsiia BBIYHCIIUTh U3MEHEHHE PHTPOIUU B IPO-
1ecce MCMapeHusi BOAbl U OOBSICHUTH, YTO MPOUCXOIUT C MOJIEKYJaMH, YUUThIBas 00beMbl 1 Mo
YKUJIKOW U Ta3000pa3HOM BOJIBI.
4 TIpomecc hoTocuHTE3a MOKHO mpeAcTaBuTh cxemoi: 6C02 + 6H20 =CgH1206+ 605.
Paccunraiite n300apHbIil MOTEHLIMAT ATON PEAKIUU U CeNIaifTe BHIBOJ 00 yCIOBHUSIX €€ MPOTeKaHus,
eci: AG°CsH1206 = —217,56 kkan/moib; AC°H20 = —56,69 KKaj/MOJIb;
AG°co2 = -94,26 KKaa/MOJb.
5 OOBSICHUTH M MOKa3aTh CXEMATHYHO MPHUHITUI KATOPUMETPUUECKOTO OINPEACIICHHS TEIUIOBBIX A(-
(hEeKTOB TPOIIECCOB.
6. ['1aBHBIM HCTOYHHMKOM PHEPIHH Ui OOJBIIMHCTBA )KMBOTHBIX OPTaHU3MOB SIBIISIIOTCS KUPBI U yT-
NeBojbl. B opranusmMe 3T BEHIECTBA «CrOPaAOT» - OKUCISIOTCS KUCIOPOIOM, TOCTYHAIOIIUM U3 BO3-
JyXa B JIETKHE, U TIEPEHOCITCS] TeMOTIOOMHOM KpOBH. TermIoTBOpHasi ClIOCOOHOCTh (KaTOPUHHOCTD)
MIUIIY OIIEHUBAETCS TEIUIOBBIM A derToM e¢ cropanus (k/»/KMoip mim Kkai/kmoub). CpaBHUTE Ka-
JIOPUHHOCTD YTJIEBOJOB U )KHPOB.
CeH1206 + 602 = 6CO2 + 6H20; AH°(CeH1206) = —2820 kJ[x/M0J1b;
2Cs7H1006 + 16302 = 114CO2 + 110H20.
AH°tpucreapata rmunepua = —75520 k/[>x/Mob.
7. J1ns onipeAesieHnsi CKOpOCTH MHBEPCHUU TPOCTHUKOBOT'O caxapa B MIPUCYTCTBUU COJITHON KHCIIOTHI
OBLTH MOYYEHBI CIEAYIONINE JaHHbIE!

Bpewms, t, ¢ HabGmronmaemslii yron BparieHus, a, rpaj

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

Onpenenuth NOPSIOK PEAKIIMU M KOHCTAHTY CKOPOCTH.

8 OnpenenuTh SHEPTUIO AKTUBAIMH PEAKITUN TPpahUIEeCKUM METOIOM
2Ag + (NH4)2S208— AgoSO4 + (NH4)2S04,
€CJIM U3BECTHBI KOHCTAHTBI CKOPOCTU U TEMIIEPATypa PEAKLIUH:
t°C 20 40 60
K*10* 054 066 177
9 OOBSACHUTH MOHATHE U PUBECTH YPABHEHHE KOHCTAHTHI XUMUYECKOTO PABHOBECHS, UCXOIS U3
YCJIOBHS paBEHCTBA MPSIMOM ¥ OOPaTHOW CKOPOCTEH XUMHUUECKON PEaKIIMHH
10. PaccunTaTh, KaKk U3BMEHHUTCS] CKOPOCTh MPSIMBIX M OOpaTHBIX PEAKIIMii B PABHOBECHBIX CHCTE-

max: 1) Ha + J2 <> 2HJ; 2) 2NO + 02 <> 2NO2 ipu yBeTHUCHUH JaBJICHUS B 2 pasa.



11 OGBSICHUTH CYIIHOCTH (POTOKOJIOPHUMETPUUECKOTO METO/1a OTIPEICIIEHUS] KOHLIEHTPAIH Be-

HIeCTB B pacTBopax. B kauecTBe 0cHOBBI B35Th 3ak0H byrepa-Jlam6epra-bepa.

12 KieTouHbI COK, ITOJIyYE€HHBIN U3 KOPHEHN caxapHOil CBEKIIbI, UMEET KOHLIEHTPALMIO caxapa
17% (BecoBbIX). BerunciauTs ero reMneparypy 3amep3aHus 1 ocMoTudeckoe nasienue 1 27°C.

[TnoTHOCTH pacTBopa paBHa 1,1 kr/m°
13 Ilpu pactBopenuu 2,76 r tpexaromHoro crupta B 200 r Boabl TeMIIepaTypa 3aMep3aHusl 110-

Husmiack Ha 0,279 rpagyca. OnpeaenuTbs MOJIEKYISIPHYIO MacCy 3TOTO CUPTA U 3alucaTh
14 TlosicHUTB sIBIEHUS OCMOca U 00paTHOro ocMoca. OnpenenuTh 0CMOTUYECKOE JIaBJICHUE BOI-

HOT'0 pacTBOpa ri1roK03bl pu 25°C, ecau B 3 11 pactBopa coiepKUTcst SOr riroKo3bl.

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

temnepatype —0,279 °C. OnpenenuTs, 4To 3a CIUPT PACTBOPEH B BOJIE.

16. TIATUIIPOLICHTHBIN BOJHBIN PacTBOP METHOTIO KYIOpOCa UCIONb3YIOT B KadecTBE (PyHTULIUAA.

Paccuurtats TemnepaTypy 3amMep3aHus 3TOTO pacTBOpa.

17. Ha ocHOBaHUM TEOPHH PACTBOPOB OOBSICHUTH MEXaHU3M 3JIEKTPOIUTHYECKON TUCCOIHALINN

CUJIbHBIX U CJA0BIX 3JIEKTPOJIUTOB.

18 OOBscHuTh noustue pH u pOH BoaHBIX PacTBOPOB.

19. pH pactBopa paBen 7,21. HaiiTu KOHUIEHTpaluu BOJAOPOIAHBIX, THAPOKCUIbHBIX HOHOB 1 pOH.

20.PaccunTaTh KOHIIEHTpAIIMIO HOHOB BOJOPO/Ia B pacTBOpax, eciu ux pH paBHusbl: a) 9,3; 0) 2,7.

VYka3aTp peakiuio Cpebl.

21 Tlouemy npu Ao6aBiIeHUU KUCIOT uiu menoueit pH OydepHoil cucTeMbl u3MeHseTcss He3Ha-

ynrenbHO? Hanmucate mexanusm OydepHoro aeicTBus OydepHbIX cMecei.

2 OObBACHUTH TOHSATUS AaKTUBHAsI(CBOOOJHAs) KUCIOTHOCTh M CBSI3aHHAs KHUCIOTHOCTh. Kax

MO’KHO MX OIIPEAEIUTh B paCTBOpE.

23 O0bsacHuth Meroa pH-meTpuu (Ha OCHOBE rajdbBaHUYECKOI'O 3JIEMEHTA, COCTaBICHHOIO U3

XJIOPCEPEOPSHOTO U CTEKIISTHHOTO JICKTPOJIOB).

24. OOBACHUTD U TIOKA3aTh Ha IPUMepaXx SABJICHUS XUMUUYECKOHN U pusnueckoit aacopOuu.
25.BpuncanTh BEMUYUHY aicopOuuu no ypaBHeHuto ['n06ca mist cniupta npu 200C 1 KOHIEH-
tpauuu C2 = 0,25 kMoab/1M3, eciiu TOBEPXHOCTHOE HaTshkeHHue BoJibl — 72,75 ¢10-3 H/m, pac-
TBOpa cnupta — 51+10-3H/m, C1=0,00.
26.00BSCHUTH U NTOKa3aTh HA pUMepax sBJICHUE HOHHOHN aicopOLuu.

27 .Kax onpenenuts 0OMEHHYIO KUCIOTHOCTD TTOYBBHI.

28. O0OBACHUTH IOHATHE TOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, IPUBECTH MPUMEPHI.

29. Onucarh 3aKOHOMEPHOCTH MOHHOTO OOMeHa. YKa3aTh, B KaKOW MOCJIEI0BaTeIbHOCTH OyAeT

IPOMCXOIUTh MOHHBIM OOMeH Ha kaTtHoHuTe B H+- dopme cienyromux snekrponauton:CaCl2;

KNO3; Na3P0O4; FeCls.

30. CocTaBUTh CTEXMOMETPUYECKHE YPAaBHEHHSI HOHOOOMEHHOTIO Ipolrecca 00ecCONTUBaHMSI BOIBI.

OOBSICHUTD CYLTHOCTb ATOTO MpoIiecca.

31. Paccuntarh KOTUYECTBO MOJIOUYHOM KUCIOTHI, afcopoupoBanHoe 100r ak THBUPOBAHHOTO YIS,

€CJIM paBHOBECHAs! KOHLIEHTPALIMSI MOJIOUHOM KHUCIIOTHI B pacTBOpe paBHa 7,5 MOJIb/J, a KOHCTaH-

Tl ypaBHeHUs DpeifH X a, ONpeie]ICHHbIE ONBITHBIE TyTeM, paBHbI K= 3,8 u 1/m =0,17.

32. [Ipu amcopO1 MOJTOYHON KUCIOTHI HA MTOYBE OBLIN MOJIYYEHBI CIEAYIOIINE PE3yIbTaThl:
PaBHOBecHas xoHIeHTparus, mois/1 0,02; 0,04; 0,08
AncopOrust, MOJIb/KT 0,05; 0,10; 0,14.
Onpenenuts 3HaUEHUE KOHCTAHT B ypaBHEHUM PpeliHIHXa.

33.K kakomy aiexTpoay mnpu sekTpodopese OyayT mepeMenaTbesl YacTHIIbI 3011 HOIuAa cepe-

Opa, moay4eHHOro B MpucyTcTBUU H30bITKa AgNO3? COCTaBUTH CXEMY CTPOSHUS MUIIEILIIBL.

34.K xakoMy ajeKkTpoay mpu dJekTpodopese OyAayT mepeMemarbcsl YacTHUIbI 307151 Cyibduaa

MBIIIbSIKA, CTAOMJIM3UPOBAHHOTO CEPOBOJIOPOJIHONW KHUCIOTOH? 3amucarth CXeMmy CTPOCHHS MH-

LEJUTBI 3TOTO 30J151.

35. [Toporu Koarysisiiuu Juist UCCIIEyEMOr0O 30151 paBHBI:

v(NaNO3) = 300 mmonn/mm3,y(Na2S04)= 295 mmouns/mm3,y(MgCl12)=25 mmomns/nm3,

v(AICI3) = 0,05 mmons /am3. Onpenenuts 3apsi] MALIEIUT 30151.



36. 'mapo3omb xnopua cepedpa nomydeH B u30biTke AgNO3.Kaxkoii u3 anexkrposnutos - KCI,
K2S04,CaCl2-6yner nMeTh HAaMMEHBIHH mopor koaryisiun? OTBET 000CHYHTE.

37. OOBSCHUTH M MOKA3aTh CXEMAaTUYHO MPOLECC THIICOBAHMUS TTOYB.

38. OOBACHUTH U MTOKA3aTh CXEMAaTHYHO MEXaHU3M 00pa30BaHuUs SMYJIbCUIT PACTBOPOB JUIS
OIIPBICKMBAHUS PACTCHUIL..

39. O0BsICHUTH 00pa30BaHKE WIMCTBHIX OCAIKOB B BOJOEMAaX, IPUBECTU IPUMEPBHI.

7.4 MeTtoanuyeckue MaTepHaJibl, ONpe/Ie/sIoNue Npoueaypbl OeHUBAHUS 3HAHUM, yMe-
HMd M HABBIKOB U ONbITA JeATEIbHOCTH, XapaAKTEePHU3YIOIIHUX 3Tanbl (JOPMUPOBAHUS KOMIIe-
TeHINHI

KouTponb ocBoenus aucuuiuinabl «Du3ndeckas U KOJJIOUIHAS XUMHUD IPOBOJIUTCS B COOT-
BerctBuu ¢ [InKyOoI'AY 2.5.1 «Texymmii KOHTPOJIb yCIEBAEMOCTH W MPOMEXKYTOUYHAsl aTTECTaLUs
CTYJCHTOBY.

Texymmii KOHTPOJIb O JUCHUIUIMHE MTO3BOJISIET OLIEHUTH CTETIEHb BOCTIPUATHS y4eOHOTO Ma-
TepHasa 1 MPOBOJUTCS JAJISl OLIEHKH PE3YIbTAaTOB U3YUCHHS Pa3/IelOB/TeM AUCIHUILTUHBIL.

Texymuit KOHTPOJIb MPOBOAUTCA KAaK KOHTPOJb TEMATHYECKHH (110 MTOraM HM3Y4YEeHHs OIpe-
JIEJICHHBIX TE€M AUCIUIUIMHBI) U PYOSKHBIM (KOHTPOJIL OMPEACIICHHOIO pasjefia WM HECKOIbKUX
pas3aenos, nepes TeM, Kak NPUCTYMUTh K U3YUEHHUIO OUepe/IHOM YacTH yueOHOro MaTepuaa).

a) KpurepusiMu O1IeHKH BBIIIOJHEHHOTO Kelc-3aJaHus SIBISIETCA ITOJHOTA OTBETa Ha IIPAKTH-
YECKUE U TEOPETUYECKUE BOIIPOCHI.

OrneHka «OTJIIMYHOY CTABUTCSI, €CJIM YETKO MU3JI0KEHBI PEIICHUS U IPUEMBI BBIIIOJIHEHUS 3a/1a-
HUSL.

O1eHKa «XOpOILI0Y» - OCHOBHBIE TPEOOBAHUS K 33JJaHHUIO BBIIOJHEHBI, HO MPU 3TOM JOMYLICHBI
HEJ0YETHl B U3JI0’)KEHUU TEOPETUYECKOr0 MaTepHralia o TeMe 3aJaHMusl.

OneHka «yJI0BIETBOPUTEIHHOY» - UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUSI OT W3JI0KEHUS TEO-
PETHYECKUX U MPAKTUYECKUX BOIIPOCOB 110 TEME 3a/1aHusl.

6) KputepusiMu OLIEHKH BBINOJIHEHHOH J1a00paTOPHOM padoThl SBJISETCS MOJHOTA BBINOJ-
HeHMsI pabOThI U OTBETA HA MPAKTUYECKHUE U TEOPETUYECKHE BOIPOCHI.

OneHka «OTJIMYHO» CTABUTCS, €CJIM BBINOJHEHBI Bce TpeOOBaHUS K j1abopaTopHOil paboTe,
YETKO M3JI0KEHBI PELIEHUS U MPHUEMBI BBIMOJIHEHUS pabOThl, cOOMI0eHbl TPEOOBAaHUS K BHELIHEMY
0 OpMIICHHUIO.

OneHka «XOpouIo» - OCHOBHBbIE TpeOOBaHUs K Ja0OpaTopHON padoTe BBHINOIHEHBI, HO MpPU
3TOM JOMYILIEHBI HEA0UEThl B U3JIOKEHUN TEOPETHUECKOr0 MaTepuaia 1o TeMe J1abopaTopHoil pabo-
ThI, UMEIOTCA YIIYIIEHUS B 0(QOPMIICHHH.

OneHka «ya0BJEeTBOPUTEIbHO» - UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHUS OT TpeOOBaHUHN K
BBITIOJTHEHUIO J1a00paTOpHON paOOThl, MCHBITHIBAET 3aTPYAHEHUSI MPU HU3JIO0KEHUM TEOPETHUECKUX
BOIPOCOB 10 TeMe pPabOThlI.

OuneHka «Hey10BJIeTBOPUTEIbLHO» - JabopaTopHas paboTa He BBIIIOJIHEHA, OOHAPYKUBAeTCs
CYIIECTBEHHOE HEITOHMMAaHUE TEOPETUYECKUX BOIIPOCOB MO TeMe padoThI.

B) Kputepusimu omenkmu pedepara SBISIOTCS HOBH3HA TEKCTa, 0OOCHOBAHHOCTH BBIOOpA
WCTOYHUKOB JINTEPATyphl, CTENEHb PACKPBITUS CYIIHOCTH BOIPOCA, COOJIOJEHHWE TpeOOBaHUU K
0 OpMIICHHUIO.

OneHka «OTJMYHO» CTaBUTCS, €CIM BBINOJIHEHBI Bce TpeOOBaHUS K HamHMCcaHUIO pedepara,
ob0o3HaveHa mpobiema U 000CHOBaHA €€ aKTyalbHOCTh, CCNIaH aHAIU3 Pa3IMYHBIX TOYEK 3PEHHUS Ha
poOJIeMy W JIOTHYHO M3JI0’KeHA COOCTBEHHAS TIO3HIHS, COPMYITUPOBAHEBI BEIBOJIBI, TEMa PaCKPhITa
MOJIHOCTBIO, BBIZIEpXKaH 00beM, COOTIOACHBI TPEOOBAaHUS K BHEIIHEMY O(OPMIICHHIO.

OuneHka «X0po1I0» - OCHOBHbIE TPeOOBaHMS K pedepaTy BBIINOIHEHbI, HO IPU ATOM JIOMyIIle-
HBI HEJIOUYETHI B M3JI0KEHUH MaTepuaia, OTCYTCTBYIOT JIOTUYECKas MOCIIEJOBATEIbHOCTD B CYKICHH -
sIX, HE BbIIepKaH 00beM pedepaTa, IMEIOTCS YIYIICHHS B OPOPMIICHUH.



O1eHKa «yT0BJIETBOPUTETBHO)» - IMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHUS OT TPEOOBaHUH K
pedepary.

OneHKa «HEYT0BJIETBOPUTEIBHOY» - TEMA pedepara He pacKpbITa, OOHAPYKUBACTCS CYIIIe-
CTBEHHOC HETIOHUMaHUE TIPOOIIEMBI.

r) Kpurepun olieHKH 3HaHUH CTYACHTOB IPH ITPOBEICHUN TECTHPOBAHMSI.

OneHKa «OTJIUYHO» BBICTABJISACTCS MPHU YCIOBHH NMPABUIBHOIO OTBETA CTYJICHTa HE MEHEe
yeM 85% TEeCTOBBIX 3aJaHMii;

O1eHKa «XOPOIII0» BHICTABIISACTCS MPHU YCIOBHH MPABUIIBHOIO OTBETA CTYJICHTA HE MEHEe
yeM 70% TEeCTOBBIX 3aJaHHIii;

OneHKa «yT0BJIETBOPUTEIbHO» BBICTABIISICTCS IIPH YCIOBUH MPABUILHOIO OTBETA CTYJICHTA
He MeHee YyeM 50% TeCTOBEIX 3aJaHHii;

OneHKa «HeYI0BJIEeTBOPUTEIbHO» BBHICTABIISICTCS IIPH YCIIOBUU IIPABUIIBHOTO OTBETA CTY-
neHTa MeHee yeM 30% TeCTOBBIX 3aJaHMii;

1) Kputepun onieHkn 3HaHUI 00y4JarONIMXCsl NPH BBICTYIUVIEHHH € TOKJIAI0M

IToka3zareinb I'papanus bannsr
CooTBeTCTBHE JOKJIaga 3asiB- | COOTBETCTBYET MOJHOCTHIO 2
JICHHOM TeMe, IIeNu U 3a7a4am €CTh HECOOTBETCTBHUSA (OTCTYILICHUS) 1
pOeKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOeCcTieunBaeT 2
HU3alMs) JOKJIana, KoTopas | CTPYKTYPUPOBaHO, HE 00ecIeurnBaeT 1
o0ecrieynBaeT NIOHUMAHHE €TO HE CTPYKTYpUPOBAHO, HE 00eCcTIieunBaeT 0
COJIepKAHUS

KynbTypa BBICTYIUIEHHS — UTE-
HUE C JINCTa WK pacckas, 00-
PAaIICHHBIN K ayAUTOPUH

pacckaz 6e3 oOpaleHus: K TEKCTY
pacckas ¢ oOpalieHlueM TEKCTY
YTEHHUE C JINCTA

JocTynHOCTh AOKIana 0 coaep-
JKaHUU MPOEKTA, €ro IesX, 3a-
Jadax, METO/Iax M pe3ylbTarax

JOCTYITHO 0€3 YTOUHSIOIIUX BOIIPOCOB
AOCTYIIHO C YTOUHAIOMIUMHA BOIIPOCaAMH
HEJIOCTYITHO C YTOYHSIOIUMH BOTIPOCAMHU

[lenecooOpa3HoOCTb, UHCTpY-
MEHTaJIbHOCTb HarJIJHOCTH,
YPOBEHb €€ UCIOJIb30BAHUS

nenecoobpasHa
1eJIeCO00pPa3HOCTh COMHHUTEIbHA
He 11es1iecoo0pa3Ha

Co0mroieHrne BpeMEeHHOTO pe-
rJIaMeHTa Jokiaaa (He 6onee 7

MUHYT)

coOJII0/ICH (HE MPEBBIILIEH)
IpeBbIILIeHNE 03 3aMeuaHus
MIPEBHIIIIEHHE C 3aMeUaHNeM

YETKOCTh U ITOJIHOTA OTBETOB HA
JOIMMOJIHUTEIIBHBIC BOITPOCHI IO
CYHICCTBY JOKJIada

BCC€ OTBETHI I-IéTKI/Ie, ITOJIHBIC
HEKOTOPBIC OTBETHI HEYETKUE
BCE OTBETHI HEUCTKHUE/HETIOJIHBIE

Biianenue cnennanbHON TEPMU-
HOJIOTHEN MO TeME MPOEKTa, UC-
MOJIL30BAHHOW B JIOKJIAJE

BJIAJIEET CBOOOIHO
HHOTIJa OBUT HETOYEH, OIIHOANCs
HE BIAJEET

KynbpTypa auckyccum — ymeHue
MOHATH coOeceTHuKa H apry-
MEHTHUPOBAHO OTBETUTh HA €ro
BOIIPOCHI

OTBCTUJ HA BCE BOIIPOCHI
OTBETUJI Ha OOJBIIYIO YacTh BOIIPOCOB
HE OTBETHJI Ha OOJIBIIYIO YaCTh BOITPOCOB

OFRPDNORFRLPDNORPDNORFPDNORFPDNORFPDNOELDN

HIkasa oueHKH 3HAHUA 00YYAKOIIMXCS MPH BBICTYIJIEHHH C TOKJIAT0M:

OueHka «0TJauIHo» — 15-18 0annos.




Orenka «xopomo» — 13-14 6amios.
OrneHKa «y/10BJIE€TBOPUTENbHO» — 9-12 OaoB.
OreHka «Hey/10BJIeTBOPUTEIbHO» — 0-8 Garuios.

e) Kpurepun BricTaBlIeHHs OLICHOK P NMPOBEAeHUH 3a4eTa.

OneHka «OTJMYHO» BBICTABISETCS CTYJIEHTY, KOTOpPbII 00J1a/1aeT BCECTOPOHHUMH, CHCTEMa-
TU3UPOBAHHBIMHU U TJIyOOKHMMH 3HAHUSMH MaTepuasia y4yeOHOW MporpamMmbl, yMeeT CBOOOJIHO BbI-
MOJIHATH 3aJaHUsI, IPETYCMOTPEHHbIE y4eOHOW MpOrpaMMOid, YCBOWJI OCHOBHYIO U O3HAKOMUIICS C
JIOTIOJIHUTEIBHOM JIUTEPATYPOU.

OneHka «XOpolIO» BBICTABISETCS CTYACHTY, OOHApPYKUBIIEMY IOJIHOE 3HAHHE MaTepuasa
y4eOHOM MpOorpaMMbl, YCHEIIHO BBHIMOJHSIIONIEMY IPEIyCMOTPEHHbIE y4eOHOW MporpamMMmoi 3aja-
HUSI, YCBOMBIIEMY MaTepuall OCHOBHOH JIMTEPATypbl, pEKOMEHAYEeMO y4eOHOW PpOTrpaMMOii.

OueHka «yJA0BJIeTBOPUTEIbHO» BHICTABIISIETCS CTYJEHTY, KOTOPBINA MOKa3al 3HAHUE OCHOB-
HOTO MaTepuaia y4eOHOW ImporpaMMbl B 00bEeMe, TOCTATOYHOM M HEOOXOAMMOM JJisl JanbHeuieit
y4eO0Bbl, CIIPABHJICS C BBIMTOJIHCHUEM 3aJJaHUH, 3HAKOM C OCHOBHOM JIUTEPATYPOM.

Ouenka «HeyJ10BJIEeTBOPUTEIbHO» BBICTABIIICTCS CTYACHTY, HE 3HAIOIIEMY OCHOBHOM 4acTH
MaTtepuaiga y4eOHON IporpaMMbl, JOIYCKaOLEMy NMPUHIUINAIBHBIE OUIMOKN B BBINOJIHEHUU 3a/1a-
HUM, HEYBEPEHHO C OOJIBIITUMH 3aTPYAHCHUSIMHU BHITOTHSIOMIEMY TPAKTHYECKHE PAOOTHI.

1) KpurtepusiMu OlleHKU BBIIIOJIHEHHOTO Keilc-3aaHus SBJSETCS MOJHOTA OTBETA HA MPaKTH-
YECKUE U TEOPETUYECKHIE BOIIPOCHI.

OIIGHKa COTJIIMYHO» CTAaBUTCH, €CJIM YCTKO U3JIOKCHBI PCHICHUA W IIPHUEMBI BBIIIOJIHCHUA 3a1a-
HUAA.

OreHKa «XOpOIII0Y» - OCHOBHBIEC TPeOOBAHMS K 33JaHHUIO BBIIIOJIHEHBI, HO IPH 3TOM JI10-
MYIICHBI HEJOUETHI B U3JI0KEHUH TEOPETUUECKOTO MaTepHalia 1o TEME 3aJaHuUs.

OneHka «yI0BJIETBOPUTENBHOY - UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT U3JI0KEHUS TEO-
PETUYECKUX U TPAKTUYECKUX BOMIPOCOB IO TEME 3aJaHUsI.

8 IlepeyeHb OCHOBHOIi ¥ I0NOJHUTEIbHOI JTUTEPATYPHI

OcHoBHas

1. T'opmikoB B.H. OcHOBBI puznueckoi XuMuu [ IIEKTPOHHBINA pecypc]: yueOHuk/ ['opiikos
B.U., Ky3nenos 1.A.— DnekTpoH. TekcToBble AaHHbIe.— Mocksa: JlabopaTopust 3Hanuii, 2017.—
408 ¢.— Pexwum nocryma: ObC «IPRbooksy. http://www.iprbookshop.ru/88904.html

2. Pomanenko E.C., ®panneBa H.H. ®usnueckas xumus. Ctaspononbckuii [AY . U3n. «lla-
parpad». 2012. a51. aapec http://www.iprbookshop.ru/47378.html.

3. ITokposckas E.H., benbuosa T.I'. duznueckast xumus. Xumusa atmocdepbl. MoCKOBCKUI
roCy/lapCTBEHHBIN CTPOUTENbHBIN yHUBEpcuTeT, Al [l Op Menua, ObC ACB. 2015. a1. agpec_
http://www.iprbookshop.ru/366.html.

JlonmosiHuTEAbHAS

1. DnekTpoHHBIN yueOHUK Mo Qu3ndeckoi u KouonaHoi xumun. TperbsikoBa O.U., ['ybano-
Ba H.S. 114/57 MB. [Onexrtponnsii pecypc]. — Kpacnomap: Kyol'AY. 2014.- IDA [articlelD]:
1001406014.- Pexxum noctyma: http://ej.kubagro.ru/2014pdf/14.pdf

2. AunpromkoBa O.B., Bocrpukosa T.U., llIBeipeBa A.B., [Torosa E.}O.Xumus. N36panubie
paznenbl obmiei gusndyeckoid W KoutonaHoM xumuu.HoBocuOHpCkuil rocyaapcTBEHHBIH TEXHHUYE-
ckmii ynuBepcutet.2011.911. agpec http://www.iprbookshop.ru/44701.html.

3. Ponun B.B., I'opuakos O.B., Opoben B.A. ®usnueckas u koutouanas xumus. CraBpo-
MOJIbCKMM ~ TOCyJIapCTBEHHbIM  arpapHbelii  yHusepcuter, AI'PYC.  2013. 21 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. bparuukoBa .I". ®u3uKko-XxuMHUYECKHE OCHOBBI HH)KCHEPHOM 3KOJIOTHH. Poccuiickuii yHU-
BepcuteT apyx0bl HapooB. 201 1. 311, aapec http://www.iprbookshop.ru/11405.html.

5. Kupunuenko O.A. IIpaktukym mmo kosutougHou xumuu. [Ipomereit. 2012. s11. aapec_
http://www.iprbookshop.ru/18601.html

6. I'ybanosa H.5., TECTbI no ¢pusznveckoit u koymonaHon xumun. O0pa3oBaTesbHbIN TTOP-
tan KyoI'AY. 2010.

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

IlepeyeHb 3J1IEKTPOHHO-0HOJIHOTEYHBIX CUCTEM:

Ne HanmMmenoBanue TemaTHnka CcbliIka
Znanium.com VYHuBepcanbHas | https://znanium.com/
IPRbook VYHuBepcanbHas | http://www.iprbookshop.ru/
OO6pa3zoBaTeNbHBIN MTOPTAI YuuBepcanbHas | https://edu.kubsau.ru/
KyoI'AY

10. MeTouuqecmle YKazaHuA Qs oﬁyqalomnxcsl 0 OCBOCHHUIO JUCHIHUILIN-
HbI

1. DnexTpoHHBI yueOHUK 1Mo (pu3nyecKoil u kowtonaHon xumun. TperbsikoBa O.U., ['ybanosa H. 4.
114/57 MB. [DnextponHnsiii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA [articlelD]: 1001406014.-
Pesxum moctyma: http://ej.kubagro.ru/2014pdf/14.pdf

2. Komonaast XuMus B BOTIPOCAaX U OTBETaX YUeOHO-METOUYEeCKOe Mocooue (JIis ydanmxcs 0aka-

naBpuata Ouonornyeckux ¢akyiabreroB — Kpacnomap: Kyol'AY, 2013 - 44 ¢ -
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetak
h.pdf

3. Meromuyeckre yKa3aHus sl KOHTPOJIS CAMOCTOSATENBHOM paboThI CTYJICHTOB 110 KypCy pu3nye-
CKOU " KOJ'IJ'IOPI)IHOﬁ XUMHUHN (I[J'ISI CTYJACHTOB 6I/IOJ'IOFI/I‘-ICCKI/IX CHCHH&HBHOCTCﬁ CEJILCKOXO035MCTBEH-
HBIX BY30B) - Kpacnonap: Kyol'AY, 2006 - 41 c -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukazanija dlja_kontrolja sa
mrab_po_Kkursu_fizicheskoi i_kolloidnoi_khimii.pdf

11. llepeyenr  MH(POPMALNMOHHBIX  TEXHOJOTHH, HMCHOJb3YyeMbIX TMPH  OCYLIeCTBJIEHUH
0o0pa3oBaTe/IbHOrO Mpolecca Mo JMCHUILIMHE, BKJIOYas IepedyeHb NMPOrpaMMHOro obecme-
YeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HNudopmalinoHHbIe TEXHOIOTHH, HCIOIb3yeMbIe TIPH OCYIIECTBICHHH 00pa30BaTeIBLHOTO Mpoliecca Mo
JTUCITUIIIMHE TIO3BOJISIFOT: OOECHEeYNTh B3aUMOJCHCTBHE MEXIY Yy4YaCTHHKaMU 00- pa3oBaTelbHOTO
mpouecca, B TOM YHCI€ CHHXPOHHOE M (WMJIM) AaCHHXPOHHOE B3aMMOJEHCTBHE IOCPEICTBOM CETU
"UnTtepHet"; GUKCHUPOBATH X0 00pa30BaTEILHOTO MPOIIECCa, PE3yIbTAaTOB MPOMEKYTOYHOW aTTECTAIlUN
M0 JIUCIUIUIMHE U PEe3yJIbTaTOB OCBOEHHUS 00pa3oBaTENbHOUW MpO- TpamMMbl; OpraHU30BaTh MPOIECC
oOpa3oBaHMs TMyTEM BU3yalM3allMM HW3y4aeMOW HMH(POpPMAIMH  TOCPEJICTBOM  HCIOJIb30BaHUS
Ipe3eHTalni, y4eOHbIX (PUIBMOB; KOHTPOJIUPOBATh PE3YJbTaThl 00YYEHHsSI HA OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUSI.

11.1 TlepeveHb TULEH3UOHHOTO IPOTPAMMHOTO 0OeCIIeUeHHS
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https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

HaumenoBanue

KpaTlcoe OIMMCaHHue

Microsoft Windows

OHepaHI/IOHHaﬂ CHCTEMA

Microsoft Office (Bximrouaer Word,
Excel, PowerPoint)

[TakeT oUCHBIX TPUIOKESHUN

11.2 Tlepeuens npodeccroHaNbHBIX 0a3 TaHHBIX © HHPOPMAIIMOHHBIX CIIPABOYHBIX CH-

cTeM
No HaunmenoBanue Temaruka DJIEKTPOHHBIN aapec
1 lapant [IpaBoBas https://www.garant.ru/
2 KoncynbTanT [TpaBoBas https://www.consultant.ru/
3 Hayu4nast a5iekTpoH- | YHHBepcalibHasI https://elibrary.ru/
Has OoubmmoTexa
eLibrary

11.3 Jocryn k cetu UuTepHeT
Hoctyn x cetu IHTepHET, JOCTYI B 3JIEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTEIbHYIO CPELY

YHUBCPCUTCTA.

10 Marepua/jibHO-TEXHHYeCKOe oOecneyeHue /sl 00ydeHus Mo AUCHUIIMHE

HnaHpreMHe IMOMCIICHUA AJIA IIPOBCACHNA BCCX BUAOB y‘IC6HOI>i ACATCIBHOCTHU

HaumenoBanue yue6-
HBIX MPEIMETOB, Kyp-
COB, IUCIUIUIUH (MOJTY-
niei), MPaKTUKU, UHBIX
BUJIOB Y4eOHOI1 es-
TETBHOCTH, MPETYCMOT-
PEHHBIX y4eOHBIM TLIa-
HOM 00pa3zoBaTeNbHON
IPOrpaMMBbI

HanmenoBanue nomMerenun 1ist mpo-
BEJICHUSI BCEX BUIOB YUCOHOMU Jesi-
TETbHOCTH, MPEAYCMOTPEHHOM yueb-
HBIM ILTAHOM, B TOM YHCJIC IIOMEIIe-
HUS JJI CAMOCTOSITENIbHOM paboThI, €
yKa3aHUuEM TepPEeUHsi OCHOBHOTO 000-
pyaoBaHUs, y4eOHO-HATIISIHBIX TI0CO-
OUil 1 UCTIOTB3YEMOTO TPOTPAMMHOTO
obecreueHust

Anpec (MecTonojI0XKeHue) 1o-
MeHIeHI/Iﬁ JJI1 TIPOBEACHU A BCEX
BUJIOB y4eOHOM! JEATeNbHOCTH,
MPEAYCMOTPEHHOM Y4eOHBIM
IUTaHOM (B clly4yae peaan3aliu
o0pa30BaTeNbHON porpaMMbl B
ceTeBoil (popMe TOMOTHUTENBHO
YKa3bIBaA€TCA HAMMCHOBAHUC
OpraHu3aIym, ¢ KOTOPOH 3a-
KITFOUEH JIOTOBOD)

Xumus puzndeckas u
KOJUTOMIHAS

ITomemenne Ne403 3P, nocamounsix mect — 90;
wiomanb — 81,4 kB.M; yudeOHas ayAUTOPHS IS
MPOBECHUS y4eOHBIX 3aHSTHH.
crennanu3upoBaHHas Mebens (yuebHas 1ocka,
yaeOHas Mmebern);

TEXHUYECKUE CPeACTBa 00yUIeHUsI, HAOOPBI
JIEMOHCTPAIMOHHOT0 000PY/I0OBaHUS U Y4eOHO-
HATJSIIHBIX TOCOOMH (HOYTOYK, IPOEKTOp,
9KpaH);
nporpammHoe obecniedenue: Windows, Office.

TTomemenne Ne412 3P, nocato4HbIX MeCT — 32;
wromans — 82,1 kB.M; yueOHas ayAuTOpHUS JUIS
MPOBEACHUS YICOHBIX 3aHATHI.
TEXHUYECKUE CPEIICTBA OOYUICHUS
(mpoexrop — 2 WT.);
CHeHANTN3UPOBaHHAast MeOesb(yuyeOHas T0cKa,
yueOHast MeOelb).

350044, KpacHonapckuii kpai, T.
Kpacnonap, yn. Kanununa, 13



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

ITomemmenne Ne410 3P, miomians — 22,9 kB.M;
TIOMEILIEHUE ISl XPAaHEHUsSI 1
IPOQHITAKTHYECKOTO 00CITYKMBaHHS y4eOHOTO
000pyIOBaHUsL.

JIabopaTopHOE 000pyIOBaHHE
(cron mabopaTopHBIi — 2 IIT.;).
ITomemenne Ne304 3P, mocamounsix mect — 30;
mromans — 61,8 KB.M; IOMEIIEHHUE IS
CaMOCTOSITENTFHON paObOTHI 00YJaOITIXCS.
TEXHHUYECKHE CPEICTBA O0yUECHUS
(KOMITBIOTEPHI IEPCOHABHEIC);

Joctyn k cetd «VHTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO HH(POpMaLMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCHUTETA;
CICIMANTU3UPOBaHHAs MeOesb(yucOHas MeOeb).
BCTpAxuBaTenab — 1 mr.;
TOMOT€HM3aTOp — 2 WIT.;

MeabHUIa — 1 mT.;

TepMocTar — 1 mT.;).
[Iporpammuoe obecneuerne: Windows, Office,
CTIEIHATH3NPOBAHHOE JIMIIEH3NOHHOE 1
CBOOO/IHO PacTIpOCTPaHAEMOE IPOTPaMMHOE
obecrieueHune, IperycMOTPEHHOE B pabouei
nporpamme
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