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Pa0ouas nporpamMmMa JUCHUIIHHBI
XuMus pusuyecKas U KOJNJIOUTHAA

HanpaBﬂeHne NOAT0OTOBKH

35.03.03 Arpoxumus 1 arporoYBOBEICHHE
HanpasJjieHHOCTDH
«ITouBenHo-arpoxumuueckoe ooecrneuenre AITK»

YpoBeHb BbICIIEro 00pa3oBaHust
OakanaBpuaT

®opma o0yveHust
Ounas

Kpacnoaap
2023



Pabouas nmporpaMma JUCHUIUIMHBI «XUMUS (pU3HYecKas ¥ KOJJIOUIHAs» pa3paboTaHa Ha Oc-
Hoee PI'OC BO 35.03.03 «Arpoxmmusi u arpomouBoBeneHue» 1o mnpoduito «llouBeHHO-
arpoxumuueckoe obecrieuenue AIIK» yTBepkIeHHOTO Mpuka3oM MUHHUCTEPCTBa OOpa3oBaHHS U

Hayku P® 26.07.2017 r. Ne 702.

ABTOp:

JIOLIEHT —

N.T. Imutpuea

Pabouas mporpamma o0Cyx/1eHa 1 PEKOMEH/I0BaHa K YTBEPXKICHHIO peleHHEeM Kadeapbl XUMHUH OT
06.03.2023 r., mpotokos Ne 7

3aBenyroumii kadeapoit s /)
% o//? "y / E. A. KaiiropogoBa

Pabouas nporpamma ofo0peHa Ha 3acelaHUi METOANYECKOW KOMHUCCHH (haKyIbTeTa arpOXUMHHU U 3a-
mThl pacteHuit mpoTokos Ne 9 ot 24.05.2023 r.

[Ipencenarens W

METOJANYECKON KOMUCCUU H. A. MockaneBa
PykoBoauTenb OCHOBHON MpoQeccroHab- A. B. Ocumnos
HOM

00pa3oBaTeNbHON MPOTPaMMBI



1 He.ﬂb H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Leabr0 0CBOEHMS TUCHUIUIMHBI «XUMUS (pU3nuecKkas U KOJUIOMIHAS» B IOATOTOBKE Oaka-
JaBpa COCTOUT B (JOPMHUPOBAHUYU KOMILJIEKCA 3HAHUI 10 OCHOBaM (PU3MKO-XUMHUYECKUX ITPOLECCOB B
arpoXvMHHM, MPUOOpPETeHUE YMEHHUH M HABBIKOB B PELICHUM NMPHUKIAIHBIX 3a/1a4 SKCIIEPUMEHTAIb-
HBIMHU M PaCYETHBIMHU METOAAMHU B aHAJM3UPYEMbIX O0BEKTAX.

3agauu JUCHMIIJINHDI
- OCBOHUTH TEOPETHUYECKHE IMPEICTABICHHS, COCTABISIONIMX OCHOBY XUMHUU (DU3HUYECKOU U
KOJUIOUJIHOM,
- copMUPOBATH CIIOCOOHOCTh HMCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JIUC-
IUTITAH B TPO()ECCHOHAIBHON JIEATEIbHOCTH,
- chopmupoBaTH YMEHUS U HABBIKH NMPOBEICHUS (PU3UKO-XUMHYECKOTO aHAIIN3A,
- chopMupOBaTh YMEHUS M HABBIKK PabOTHI HA COBPEMEHHON HAYYHOW ammapaType MpH mpo-
BEJICHUH (PU3UKO-XUMUIECKUX IKCIICPUMEHTOB;
- chopMHUpPOBATh YMEHHUS HCIOJIb30BaTh YUYCOHYI0, HAYYHYIO U CIIPABOYHYIO XHUMHUUYECKYIO

JTUTEPaATypy Ul PeIIeHus MPo(hecCHOHATBHBIX 3a1a4.

2 llepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsl MO JUCIHHUILINHE, COOT-
HECEHHBIX C IJIAHUPYeMbIMH pe3dyjabTatamu ocBoennst OIIOII BO

B pe3yabTare 0cBOeHUS TMCUMILIMHBI (POPMUPYIOTCH CJIeIYIOIIMe KOMIIeTEeHIIUM:
OIIK-1. CriocobeH pemiath THIOBBIE 3a/la4l TPO(HECCUOHATBLHOM JEITeILHOCTH Ha OCHOBE

3HAHUM OCHOBHBIX 3aKOHOB MAaTEMATHUYECKHUX M €CTECTBEHHBIX HayK C IpUMCHCHHUEM PIH(l)OpMaI_II/IOH—
HO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

3 Mecto qucuumiunsl B ctpykrype OII 6akanaBpuarta

«Xumus (uzndeckas U KOJUIOUAHAs» SBJISIETCS TUCHMILIMHOM oOs3arenbHol yactu OIl nmoa-
roToBkH oOydatomuxcs mo HarpasieHnro GI'OC BO 35.03.03 «Arpoxumusi ¥ arpornoyBOBEICHHE)
npodmis «IlouBeHHO-arpoxumudeckoe obecneuenue AIIK»

4 Oobem qucuumnnbi (108 yacos, 3 3aueTHbIE €IUHHIIBI)

O0neM, yacoB

Bunpt yueOHoi paboThI
Ounas 3aoyHas

KonTakTHas padora

B TOM YHCIIC:

— ayJUTOpHAs 10 BUAAM y4eo-
HBIX 3aHATHH

— JIEKIIUHA 18 —

— MNPAKTHYECKUE - -

— nabopaTopHbIE 24 -

—— BHCAYIUTOpHAA

—3a4yer 1

— 3K3aMCH -

—— 3aIMUTa KypCOBBIX paboT -




Bunst yueOHol paboTh

OObeM, 4yacoB

Ounas 3aouHnas
(TpOEKTOB)
CamocrosiTesibHas padoTa 65 _
B TOM YHCIIE:
—— IIPOYHE BUJIBI CAMOCTOSI- 65 _
TEIHLHON pabOTHI
Hroro nmo pucuunjinHe 108 —

5 Coaeprxanue TUCUMILTHHBI

[To uroram n3yyaemoro Kypca o0y4arouuecs CJIarT 3a4eT.
JlucuuiuinHa u3yvaeTcst Ha 2 Kypce, B 4 ceMecTpe.

Conep:xaHue ¥ CTPYKTYpa AUCHUILIMHBI 110 0YHOH (popme 00yUeHust

/o

Tema.
OcHOBHBIE BOIIPOCHI.

dopmMupyembie
KOMIIeTeHI[UH
Cemectp

Buabl yueOHoii padoThI, BKIIOYAS
CaMOCTOSITEJIbHYIO Pa00Ty CTYJI€HTOB

HT

PY10EMKOCTH (B Yacax)

Jlexnun

Camocros
CTOSI-
TelbHAas
pabota

[Ipak-
THU4e-
CKHe
3aHATHS

Jlabopa-
TOPHBIE
3aHATHUS

IIpeamer ¢u3nuyeckoii U KoJLI10-
MIHOW XUMHH.

KuHeTHKka XHMMHYECKHX peak-
i,

1.CxopocTh XMMHYECKHX PEaKIHH.
2. KoHcTaHTa CKOPOCTH XHMHUYe-
CKUX pEaKLUi.

3. BinsiHMEe KOHUEHTpAalUU U TEM-
MepaTyppl Ha CKOPOCTh XHMHYe-
CKUX pEaKLUi.

4. DHeprus aKTUBAIUH.

5. OcHOBHBIE TPUHIMIIBI KaTaJIN3a.

OIIK-1 | 4

XuMnuyeckoe paBHoBecHe.

1. 3akoH EHCTBYIONINX Macc.

2. KoHCTaHTa XMMHUYECKOTO PaBHO-
BECHSI.

DoTOXUMHUA.

1. 3akons! hoTOXUMUH.

2. DOTOKOJIOPUMETPUIECKOE OIpe-
JIeJICHUE KOHIICHTPAllUK BEUIECTB.

OIIK-1 | 4

CBoiicTBa pacTBOpOB.

1. 3akons! Payms.

2. Kpuockonusi.

3. DOYIIHOCKOTIHSL.

4.0cmoc. 3aKOHOMEPHOCTH OCMO-
TUYECKHUX SIBJICHUM.

OIIK-1 | 4




n/n

Tema.
OcHOBHBIE BOIIPOCHI.

dopmupyembie
KOMIIeTeHIIHU U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB

HT

PY10€MKOCTH (B 4acax)

Jlexnnu

IIpak-
THYe-
CKHE
3aHATUA

Jlabopa-
TOPHBIC
3aHSTHS

Camoctos
TeNbHAA

pabota

Caabble U CHJIBbHBIE JJIEKTPOJIH-
ThI.

1. DnekTponuTHYecKas IUCCOLMA-
ST U TUAPATAITHSL.

2. IToustue o pH, pOH pactBopoB.
3. CoiicTBa Oy(hepHBIX CUCTEM.

IloBepxHOCTHBIE SIBJICHHSI.

1. AncopOrus.

2. Anresus.

3. CmauuBaHHe.

4, dusznueckas U XUMUYECKas al-
copOIst

OIIK-1

AzcopOuusi MOBEPXHOCTHO-
akTuBHbIX BemecTB (ITAB).

1. AncopOuust 3JeKTPOIUTOB.
2. JIBOITHOM JIEKTPUYECKUNA
CJIOH.

3. MonooOMeHHas agcopOmms.
4. CTpoeHHUE MUIICILIIBI 30J151.

OIIK-1

DJIEeKTPOKHUHKTHYECKHE
HUSL.

1. 3aps MOBEPXHOCTH YACTHIL.

2. Hcnonp3oBaHue MOHOOOMEHHOM
aJIcOpOIIMU B CEICKOM X035 CTBE.
Kosionanbie cHCTEMBI.

1. Knnaccugukanusi.

2. MeToapl TOJMYYCHHSI KOJUIOM]I-
HBIX CHCTEM.

fABJIC-

OIIK-1

MoJiekyasipHO-KHHETHYECKH e
CBOICTBA KOJJIOWAHBIX CHCTEM.

1. CenqumenTarys.

2. Kunerndeckas W arperaTtvBHas
YCTOHYUBOCTb.

3. Koarynsmms 3omell aneKTpoiu-
TaMH.

4. MunemispHble CBOMCTBa pac-
TBOpOB [TAB.

OIIK-1

Buabl KOJIOMIHBIX CHCTEM.

1. Cycnensuu, 3MyJbCHH, IIEHBI.

2. Ilporecchl CTPYKTYpooOpa3oBa-
HUSL.

3. IlonydeHue cTyHEl U renen.

OIIK-1

Hroro

16

24

65




6 [lepeyeHb yuyeOHO-METOAMYECKOT0 oOOecredeHHs JIsi CaMOCTOSITeIbHOM
padoThl 00Yy4AKOIIMXCH M0 JUCHUIJINHE

MeTtoauyeckue ykazaHus (ISl CAMOCTOSITEIbHOI paGoThI)

1. TperesaxoBa O.M, I'ybanoBa H.fA. Kommowanas xumusi B BOIpOcax M OTBETax. YUeOHO-
METOIUIECKOE nocoowue. Wzn. Kyol'AY, 2013. —
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh i
otvetakh.pdf

2. TperbsixoBa O.M. YyeOHo-MeToanueckoe mocoOue i MOATOTOBKH K 3K3aMEHY IO KypCy
¢usnueckot w  kowtougHou — xumuu.  KyOI'AY,  Kpacnomap.-2013.- 40 c.
https://kubsau.ru/education/chairs/chemistry/publications/

3. Metoanueckue yka3zaHus A5 KOHTPOJISL CaMOCTOATENBbHOM paboThl CTYIEHTOB MO Kypey (hu-
3UYECKOM U KOJUIOMIHOM XUMUM (U1 CTYJCHTOB OMOJIOTUYECKUX CHEIHAIIbHOCTEH CEeNbCKO-
XO3sIMCTBEHHBIX ~ 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'yb6anosa.H.f. TperssikoBa O.U., Honenko C.I1. YuebHoe nocobue k 1abopaTtopHbM paboTam
no ¢usnueckoit u komutonaHoi xumuu. Kpacnomap, KI'AY, 2010 r.,346 c., rpud Mun. c/x03
P®.— https://kubsau.ru/education/chairs/chemistry/publications/

5. DnexTpoHHBI y4eOHUK 10 (HU3NYecKOr U KoutongHON xumuu. TpersskoBa O.1., ['ybanosa
H.A. 114/57 MB. [Dnekrponnsiii pecypc]. — Kpacnomap: KyoI'AVY. 2014.- IDA [article ID]:
1001406014.- Pexxum noctyna: http:ej.kubagro.ru/2014pdf

6. Xumws. M36panHbie pa3aensl oOmiei Gpru3nueckoil U KOJJIOUTHOM XUMUU [ DNEKTPOHHBIN pe-
cypc]: yuebHoe mocooue/ O.B. AnapromkoBa [M Jp.].— DIEKTPOH. TEKCTOBBIC JTaHHBIC.—
HoBocubupck: HoBocuOupckuii Tocy1apcTBeHHBIM TeXHUYECKUM yHUBepcuTeT, 2011.— 160
c.— Pexum nocryma: http://www.iprbookshop.ru/44701.html. — DBC «IPRbooks»

7 (I)OHI[ OLCHOYHBIX CPEACTB IJIA NMPOBCACHUA HpOMe)KyTO‘lHOﬁ arrecranmmm

7.1 IlepeyeHb KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHHUSA B IpoLecce 0CBOE-
HHA 00pa30BaTeJbHOM MPOrPaMMbl

Otanbl GOpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTHU
Howmep cemectpa* KOMITETEHIIMH 110 AUCLUIIINHAM,
npakTukam B nponecce ocsoenust OIIOIT BO

OIIK-1 — CniocobeH pemiate THUIOBBIE 331a4H TPO(HECCUOHAILHON JAEATEIbHOCTH Ha OCHOBE
3HaHUHM OCHOBHBIX 3aKOHOB MaTeMAaTUYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHUEM UHPOPMAIMOH-
HO-KOMMYHHKAIIHOHHBIX TEXHOJOTHI

duzuka

MareMaTHKa ¥ MaTeMaTHISCKas CTaTHCTHKA

WNudopmaruka

Heoprannueckas xumust

Bgenenue B npoecCHOHATBHYIO IEATENbHOCTh

borannka

XuMus aHaJIUTH4IeCcKas

NN R R R k|-

ATpOMETEOPOIIOTHS



https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://kubsau.ru/education/chairs/chemistry/publications/
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf
https://kubsau.ru/education/chairs/chemistry/publications/
http://www.iprbookshop.ru/44701.html

Howmep cemectpa*

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIMH M0 JUCIUIUIMHAM,
npakTukam B npouecce ocsoenusi OIIOIT BO

VY4eOHast mpakTHKa
— 03HAKOMUTEJIbHAS

Xumus OpraHn4eccKas

Muxkpobuonorus

MeXaHI/IBaHI/IH PAaCTCHUCBOACTBA

Xumus (1)I/I3I/I‘-I€CK3,SI H KOJLJIOMAHAasA XUMUs

CenbCKOXO03IUCTBEHHAS DKOJIOT U

T'eone3us

['ocynapcTBeHHast HTOroBasi aTTECTALIMS

o|oo|~|A[A|w|w|w

BrinonHenue u 3amuTa BeITYCKHOW KBATH(DUKAIIMOHHOM paboThI

* HOMep ceMecTpa COOTBETCTBYET 3Tany (OPMHUPOBAHUS KOMIIETEHIHH

7.2 Onucanue mokaszarejeil U KpUTepHeB OLEHMBAHUS KOMIETEHUMI HAa Pa3jIMYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHMNE IIKAJIbI OLIEHUBAHUA

IInanupyemsblie

pE3yIbTaThI OC-

BOCHMSI KOMITE-
TEHLIUH

YpoBeHb 0CBOEHHUS

HEYAOBJIETBOPH-
TEJBHO
(MUHMMAJIBHBIN)

yIIOBJIETBOPH-
TEIBHO
(oporoBblit)

XOpOLIO
(cpennuit)

OTIIUYHO
(BBICOKUIT)

OneHoynoe
CPEICTBO

OIIK-1 — Crioco0eH perats THUIIOBbIE 3a/1a4d TPO(eCCHOHANBHOM e TEIbHOCTA Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTEeMaTHYECKUX M €CTECTBEHHBIX HayK C IPHMEHEHHEM HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

N-1onk1 ®parmeHTap- Nmeer nenon- | B menom yc- | Chopmuposan- | TecTupoBaHue
3HaTh OCHOB- HBIE TIPEJICTaB- | HEIE 3HAHUS | TIEIIHBIE, HO | HBIE 3HaHUS | Pedhepat
HBIC 3aKOHBI JICHUS O CO- 3aKOHOB  Opra- | Cofepiallue 3aKOHOB  OPra- | Jlokmaz
€CTeCTBEHHO- JCp)KaHUM OC- | HUYCCKOW XHU- | OTACIbHBIC HE- | HUUSCKOH  XH-
HAyYHBIX TUC- | HOBHBIX 3aKO- MHUHU, HE00XO- | TOYHOCTH, MUH, Heo0Xo-
[UTUTAH 15 HOB OpraHu4e- | JIUMBIX i | chOpMUPOBaH- | TUMBIE UTS pe-
pelieHus CKO# XUMUH, pellIeHus] CTaH- | HbIC 3HAHUSA | IGHUS  CTaH-
CTaH/IapPTHBIX 3HaHUE KOTO- JMAPTHBIX 3a/1ay | 3aKOHOB Opra- | JapTHBIX 3ajad
3a/a4 B o0yac- | peIX HEOOXO- B 00NacTH ar- | HWYeCKOW XHu- | B 00JIacTH ar-
TH arpodKOJIO- | TUMO JIJIS pe- PO3KOJIOTHH, MHH, HE00XO- | POIKOJIOTHH,
UM, arpOXH- IICHHSI CTaH- arpOXMMHUHU M | TUMBIC JUIS pe- | arpOXUMUU U
MUU H arpo- JApTHBIX 33/1a4 | arpoONOYBOBE- IIeHUs  CTaH- | arpoONOYBOBe-
MOYBOBEJICHUSA. | B 00JIaCTH ar- JICHUSL. JApPTHBIX 3aja4 | JCHUS.

PO3KOJIOTHH, B oOyacTu ar-

arpoOXUMUH U POIKOJIOTHH,

arporo4BoBe- arpoXuMUu |

JICHHUSL. arporo4BoBe-

JICHUSI.

UA-20mk-1 ®parmenrap- Hecucrematu- | B menom yc- | Chopmuposan- | KoHTpobHBIC
YMeThb: npu- HOE YMEHHE | YECKOE YMEHHE | TEIIHOE, HO | HOE YMEHHE | paGOTEI
HHUMATh penie- IIpUHUMATb IIPUHUMATh coJcpxKanlice NpUHUMATh Haquaﬂ JcC-
HUs CTaHJapT- | PELICHHsS pelieHus OTIICNbHBIE He- | PEeIICHUs Kyceus.
HBIX 3a/a4 B CTaHIAPTHBIX CTaH/IapPTHBIX TOYHOCTH B | CTaHJapTHBIX DK3AMEH.
oGnactu arpo- | 3ama4 B obmac- | 3ama4 B obnac- | yMEHMM — TIpU- | 3a1a4 B oOnac-

OKOJIOIrmu, ar-
POXUMHHU U ar-
PpOo1mo4YBOBEIC-
HUA JJ1s1 OCHOB-

TH arposKoJio-

TMW,  arpoxu-
MU M  arpo-
MOYBOBEICHUS

TH arposKolo-

TUH,  arpoxu-
MMM U  arpo-
MOYBOBEJICHUS

HUMaTh pelle-
HUSl CTaHAapT-
HBIX 33J1a4 B
obmactu arpo-

TH arposKoJio-

TUH,  arpoxu-
MU M arpo-
TOYBOBEICHUS




[Inanupyemsie YpoBeHb OCBOEHHUS
PE3YIBTAThl OC- oy ropreTBOpH- | YAOBIETBODH- O1ieHOYHOE
BOCHHS KOMIIe- TeBHO TenbHO Xopotio OTJIYHO CpEICTBO
TCHIH (MuHUMAaNBHBIN) | (OPOrOBBIH) (cpememid) (BerCOKHH)
HBIX 3aKOHOB IJIsl OCHOBHBIX | JUIi OCHOBHBIX | 9KOJIOTMH, ar- | JUii OCHOBHBIX
€CTECTBEHHO- 3aKOHOB XHMH- | 3aKOHOB XHMH- | POXHMMHH U ar- | 3aKOHOB XHUMH-
HAy4HBIX UC- | YECKUX JUCLH- | YECKHX JHCIH- | pOIIOYBOBEAE- | YECKHX  JIHC-
LMIUTHH. TUTHH. IUTHH. HHS JUISl OCHOB- | IIUIUIMH.
HBIX  3aKOHOB
XUMHAYECKHX
JIMCLIUTUIMH.
WA-3omx1 ®dparmeHTap- Hecucrematn- | B menom yc- | ChopmupoBan- | Dxk3ameH
BraseTh HaBbI- | HOE BIAJCHHE | YeCKOE BIaje- | MEIIHOE, HO | HOC  BJIAJICHUC
KaMU ONpe/ie- | HaBBIKAMH OI- | HUE HAaBBIKAMH | coJepiKaliee HaBBIKAMH  OII-

JIEHHS OCHOB- peneNeHnsl Oc- | OmpeaeNeHus OTHENbHBIE HE- | pelelieHus OcC-
HEIX 3aKOHOB HOBHBIX 3aKO- | OCHOBHEIX 3a- | TOY4HOCTH  BO | HOBHEIX  3aKO-
€CTCCTBCHHO- HOB OpraHWYe- | KOHOB OpraHU- | BIAJCHHM Ha- | HOB OpraHudYe-
Hay4HBIX JIUC- CKOH XUMUU | YECKOM XUMHM | BBIKAMU OIpe- | CKOM XUMHH
LUIUIMH 1715 JUISS  PEIICHUS | JUI  PEIICHUS | JACICHHS OC- | ISl peIICHUs
pelIeHus CTaHJIAPTHBIX CTaH/IaPTHBIX HOBHBIX  3aKO- | CTAHJapPTHBIX

CTaHIapPTHBIX 3ama4 B oOyac- | 3ama4 B oOmac- | HOB OpraHude- | 3aad B obmac-
3a/aq B 00J1ac- | TM  arpodKoJIO- | TH arpodKOJIO- | CKOWM XUMHH | TH arpo3Kojo-
TH arpodKoJIO- | TMH,  arpoXH- | TMH,  arpoXW- | JUI1  pEUICHUS | THH,  arpoxu-
TUH, aTrPOXU- MHW ® arpo- | MUM H arpo- | CTaHAapTHBIX MHA H arpo-
MUU H arpo- IIOYBOBEIECHHUA. | IOYBOBEAEHHS. | 3a7a4y B o0OJac- | IOYBOBEIEHUS.
ITOYBOBEICHMUS. TH arpo3KoJo-

UM,  arpoxu-
MU W arpo-
MTOYBOBE/ICHHSI.

7.3 TunoBbie KOHTPOJIbHbIE 32JaHNS] HJIU WHbIE MATEPHAJIBI, HEOOXOTUMBIE [IJISl OLIEHKH
3HAHMIi, yMeHMii, HABBIKOB U ONBITA JIeSITEJbHOCTH, XapaKTEPU3YWINHX ITaNbl (JOPMUPOBAHUS
KOMIIEeTeHIHIi B Mporecce 0CBOEHHUsI 00pa30BaTe/IbHOI MPOrpaMMbl

Keiic-3aganus.

1. T2. Vicronb3ys HOHATHE cpenHei TermoemMkoctn  AC = % BBIYUCIIUTH KOJIMYECTBO TEII-

J0ThI, HeoOxoauMoit s Harpea 2000 kr Boabl At MOMKH o0opynoBanus ot 20 C° 10 80 C°. BoI-
YUCIUTH KOJIMYECTBO Tapa ¢ sutanbnueit 2500 k/[x/kr, Heo6X0aAMMOro Jijist ’TOTO Harpena.

2. T2. OnpeaenuTb KOJIUYECTBO TEIUIOTHI, YXOJAIIEE C TOIMOYHBIMU Ta3aMU KOTEJIbHOM, €ciu
COCTaB Ta30B B 00BEMHBIX TpoleHTax cienytoumid: 70 % azora, 20 % yraekucnoro raza, 10 % Bo-
JsHoro napa. Temneparypa Tono4ssix razos 380K.

3. T2. U3 ypaBHenus I'n60ca-I'ensmronsua AH = AG + TAS BeIMHCIUTH U3MEHEHUE SHTPONUU
B IIpOIIECCE UCMApPEHUs BOJbI U OOBACHUTH, YTO MPOUCXOJUT C MOJIEKYJIaMHU, YUYUThIBasi 00beMbl 1
MOJIS KHUIAKOW U Ta3000pa3HOl BOJIBI.

4. TS. Iporecc hoTocHHTE3a MOKHO TpeAcTaBUTh cxemoit: 6C0, + 6H,0 =CgH 1,04+ 605.
PaccuuTaiite n3006apHbIi TOTEHIMAT 3TOM peakuy U C/IelalTe BHIBOA 00 YCIOBUSAX €€ MPOTEKaHus,
eci: AG°CgH1206 = —217,56 xkai/moins; AC°Ho0 = —56,69 KKaJl/MOIBb;

AG°c0o; = -94,26 KKaa1/MOIb.

5. T2. OObSICHUTH U MOKA3aTh CXEMATUYHO MPUHIUN KaJTOPUMETPUUYECKOTO ONPEEIICHUs Tell-
JIOBBIX 3(PEKTOB MPOLIECCOB.

6. T2. I'71aBHBIM HUCTOYHUKOM PHEPIUHU JUIsl OONBLIMHCTBA >KUBOTHBIX OPTaHHU3MOB SIBIISIOTCS
JKUPBI U YIIIEBOJbl. B oprannsme 3TH BELIECTBA «CTOPAIOT» - OKUCIISIFOTCS KUCIOPOAOM, IMOCTYIak0-



[IMM U3 BO3[lyXa B JIETKUE, U TIEPEHOCATCS] TEMOTJIIOOMHOM KPOBH. TerIoTBOpHAs COCOOHOCTH (Ka-
JIOPUMHOCTH) MHIIH OIICHUBAETCS TETUIOBBIM 3 dekToM e€ cropanust (K [/KMOJIb WM KKaJI/KMOJb).
CpaBHUTE KATOPUIHOCTH YTJIEBOJOB U )KHPOB.

CsH1206 + 60, = 6CO; + 6H,0; AHO(Csleoe) = —2820 x/I>x/MoI1b;

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

AHrpucreapara rouuepuna = —75520 kJI/MoJb.

T3. Jlyig onpesiesieHust CKOPOCTH MHBEPCUHU TPOCTHUKOBOTO caxapa B MIPUCYTCTBUH COJISTHON KUCIOTHI
OBLIM MOTYYEHBI CIIEAYIOIINE JaHHbIE!

Bpewms, t,c  HaGmromaemsiii yron BpamieHus, 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
o 3,37

OrnpenenuTtb MOPSAI0K PeaKIuu U KOHCTAHTY CKOPOCTH.

8. T3. Onpenenuth YHEPTUIO AKTHUBAIIMN PEAKIUH rPpahUIeCKUM METOI0M
2Ag + (N H4)28208—> Ag2804 + (N H4)25041
€CJIM U3BECTHBI KOHCTAHThI CKOPOCTH U TEMIIEpaTypa PeaKIuu:
t°C 20 40 60
K*10* 054 066  1.77

9. T3. OObACHUTH MOHATUE U NIPUBECTH YpPAaBHEHHE KOHCTAHThl XUMHUYECKOTO PaBHOBECHS, UC-
XO/JIs1 U3 YCIIOBUSI pAaBEHCTBA IPSIMON M 0OOPATHOM CKOpPOCTEN XUMHUYECKOHN peakiuu

PaccuuTarh, Kak H3MEHUTCS] CKOPOCTh MPSIMBIX U OOPATHBIX PEAKLUi B PABHOBECHBIX CUCTEMAX:

1) Hy + Jo <> 2HJ; 2) 2NO + 0, <> 2N0, npu yBeTUYCHUH JTaBJICHUS B 2 paza.

10. T4. OOBACHUTH CYHIHOCTh (POTOKOJIOPUMETPUUYECKOIO METOZA ONpPEeSICHUs] KOHLIEHTPAUH
BEIIIECTB B pacTBOpax. B kauecTBe 0CHOBHI B3sTh 3aK0H byrepa-Jlambepra-bepa.

11. T6. KnerouHslii COK, MOTy4eHHBIN U3 KOPHEN caXxapHOU CBEKJIBbI, UMEET KOHIIEHTPAIHUIO caxa-
pa 17% (BecoBbIX). Beunciauth ero remneparypy 3amep3aHusi 1 ocMoTudeckoe fasnenue ais 27°C.
ITnotHOCTH pacTBOpa paBHa 1,1 Kkr/m®

12. T6. IIpu pactBopenuu 2,76 r TpexatomHoro cupTta B 200 T BOJIBI TEMIIEpaTypa 3aMep3aHus
nonusmwiack Ha 0,279 rpagyca. Onpenenurs MOJIEKYISIPHYIO MacCy 3TOrO CIIUPTA U 3alUCaTh €r0
XUMUYECKYIO (hopMyity.

13. T6. IlosicHuTh siBI€HUS ocMoca U o0paTtHOro ocMoca. OmpeenuTh OCMOTHYECKOE JJaBlIeHUE
BOJIHOT'O pacTBOpa IIt0K03bl IpH 25°C, ecnu B 3 11 pacTBOpa coaepkutcs SOT rIroKo3bl.

14.T6. PactBop TpexaTroMHOro cnupra, cogepxamuii 1,38 r cnupta B 100 r Bozbl, 3amep3aeT
npu temneparype —0,279 °C. Onpenenutp, 4To 3a CIUPT PacTBOPEH B BOJIE.

15. T6. [IaTunpoueHTHbIN BOAHBIM PacTBOP MEAHOTO KYNOpOCa UCHOJb3YIOT B KauecTBe (yHIU-
uuaa. Paccunrare Temneparypy 3amep3aHus 3TOr0 pacTBOpa.

16. T6. Ha ocHOBaHUM TE€OpUH PAaCTBOPOB OOBIACHUTH MEXAHU3M AJIEKTPOIUTUYECKOH qrcconna-
IIUU CUJIBHBIX U CIIA0bIX 3JIEKTPOIHUTOB.

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

18. T6. pH pactBopa paBen 7,21. HaliTu KOHIIEHTpAIMK BOAOPOIHBIX, THAPOKCHIILHBIX HOHOB H
pOH.

19. T6. PaccuntaTh KOHIIEHTPAIIMIO HOHOB BOJAOPOJIa B pacTBOpax, eciim ux pH paBHEL: a) 9,3; 0)
2,7. YKa3aTb peaklHIO CPEMbI.

20. T6. ITouemy mipu qoOaBIEHUH KUCIOT Wi mienodeid pH OydepHoit crucTeMbl H3MEHsIETCS He-
3HaunTenbHo? Hamucate Mmexanusm OydepHoro aeicTBust OydepHbIX cMeceit.



21. T6. OOBSICHUTH MOHATHUS aKTUBHAsI(CBOOOIHAS) KUCIOTHOCTh M CBSI3aHHAS KUCIOTHOCTh. Kak
MO>KHO MX OTIPEAETUTh B pacTBOpE.

22.T7. O6bacuuth Meron pH-meTpun (Ha OCHOBE rajibBAaHUYECKOTO JIEMEHTA, COCTABICHHOTO
U3 XJIOpCepeOPSTHOTO U CTEKJISTHHOTO JIEKTPOJIOB).

23. T7. OObsicHUTD ABIICHHE HOHOOOMEHHOM ancopbuuu. [IpuBecTH mpuMepsl HCIOIB30BAHHUS 3TOTO

SBJICHUS B IPOU3BOJICTBEHHBIX MPOIIECCaX.

24.T7. Paccunrarp, ckonbko rpamm katuonuta KY —1 B H+ - ¢opme crieqyer B3STh AJis BbIJe-
nenus katuonos Ca*? u3 1 mutpa 0,1 u3 pactBopa CaCls,, ecniu oomenHas emkocts 110 0,1 H pacTBOpy
CaCl; paBna 4,5 mr-skB/r. CoCTaBUTh CXEMY HOHHOT'O OOMEHA.

25. T7. Yepes konoHky katuonuta B H+ - dopme nponyctrim pactBop cyibdara menu. [Tomy-
yeHHbIl pacTBop (Vi =100 cm3) orturpoBanu O,1M pacTBOpoM eIKOTro HaTpusi, U3PACXOA0BaB MPU
3ToM Ha TuTpoBaHue 6,5 cM3 NaOH. PaccuuraTh cojaepxkaHue MEAu B MCXOJIHOM pacTBOpE, cOCTa-
BUTH CTEXHOMETPHUECKOE ypaBHEHUE IPoIIecca COPOIHH.

26. T7. Kak onpenenuts 0OMEHHYIO KUCIIOTHOCTH TTOYBBHI.

27.T7. OOBSCHUTH MOHSATUE IOBEPXHOCTHO-aKTUBHBIX BEIIECTB, IPUBECTH IPHUMEPHI.

28. T7. OnucaTh 3aKOHOMEPHOCTH HOHHOTO 0OMeHa. YKa3aTh, B KaKOM MOCIIE0BATEIIBHOCTH OY-
JIeT TIPOMCXOJUTh MOHHBII 0OMeH Ha kKatuoHute B H+- dopme cremyrommx snexrponutos:CaCl2;
KNO3; Na3P0O4; FeCls.

29.T7. CocTaBUTh CTEXHOMETPUYECKHE YpaBHEHUS MOHOOOMEHHOTO Ipoliecca 00eCCOTMBaHUS
BO/Ibl. OOBSICHUTH CYIIHOCTh 3TOTO MpoIiecca.

30. T7. Paccuntars KOJMYECTBO MOJIOYHOM KUCIOTHI, agcopoupoBannoe 100r akTHBUPOBaHHOTO
YT, €CJIM pPaBHOBECHAs] KOHIICHTpAIUsI MOJIOYHOM KUCJIOTHI B PacTBOpe paBHA 7,5 MOJbB/J, a KOH-
CTaHTHI ypaBHeHH PpeitHIXa, ONpe/IeTICHHbIEC ONBITHEIE ITyTeM, paBHbl K= 3,8 u 1/m = 0,17.

31.T7. Ilpu agcopOunu MOJIOYHOM KUCJIOTHI HA MOYBE OBLIU MOJTYYEHBI CIEAYIOIINE pe3ysbTa-

THI:

PaBHOBecHas koHueHntpamus, moss/m  0,02;  0,04; 0,08
AncopOmwsi, MOJIB/KT 0,05; 0,10; 0,14.
Onpenenuth 3HaUCHUE KOHCTAHT B ypaBHeHUN Dpeitnanuxa.

31. T8. K kakomy ayekTpoay npu 3iekTpodopese OyayT mepeMenaTbCcsi YacTUIbI 30J11 O
cepebpa, moyueHHOro B mpucyTcTBUr u30biTka AgNO3? CocTaBUTh CXeMY CTPOCHHSI MULIEILIBI.

32.T8. K xakoMy 3J1eKTpoAy TIpH dJIeKTpodopese OyayT mepeMenarbes YacTHIIB 30JIs Cybduaa

MBIIIBSKA, CTAOMIN3UPOBAHHOTO CEPOBOJAOPOIHON KHCIOTON? 3amucaTh CXeMYy CTPOCHHUS MH-

LEJJTBI 3TOTO 30JI51.

32. T8. Iloporu koaryasuu Ajst UCCIEAYEMOTO0 3011 PaBHbIL:
v(NaNO3) = 300 mmos/mm3,y(NayS04)= 295 mmons/nmm3,y(MgCly)=25 MMons/mM3,

Y(AICl3) = 0,05 mmonb /am3. OnpenenuTs 3aps] MULIEIT 307151.

33. T8. I'mapozonb xopuaa cepedpa monydeH B n30biTke AgNO3.Kakoit u3 anekrponmtos - KCI,
K2S04,CaCly-Oyner umeTh HAMMEHbBIIUH TOpoT Koarynsiuu? OTBET 000CHYTE.

34. T8. OOBACHUTD U MOKA3aTh CXEMATUYHO TPOIIECC TUTICOBAHMSI ITOYB.

35. T8. OOBSICHUTD M MOKa3aTh CXEMAaTUYHO MEXaHH3M 00pa30BaHUSI AIMYILCUN PACTBOPOB IS
ONPBICKUBAHUS PACTCHUM. .

36. T8. O6bscHUTH 00pa30BaHNE WIHCTHIX OCAJIKOB B BOJOEMaX, PUBECTU MIPHUMEPHI.

Tembl pedepaToB (10K/I210B) 110 KYpCY:

1. Tepmonunamuka BeceneHHoi.

2. kana pagyru. OnTuyeckue sBIeHUS B aTMOChepe.

3. buonoruueckue karanuzaTopsl. [IpuMeneHne B OMOTEXHOJIOTHH.
4. buokaTanu3aTopbl ISl XUMHUHU U JUISL AKUBOTO.

5. BydepHocTs I0UB 1 €€ 3HAUYCHHE.

6. KommoniHo-XxuMHU4eCcK1e CBOMCTBA MPOTOIIa3MBl.



7. [louBeHHbIe KOUTOUABL. FIX 0COOCHHOCTH M CBOMCTBA.

8. PacTtBOpsI 6eKOB - skuBBIe KoJTouaHbIE cucTeMbl. DT u e€ onpenenenue.

9.Bricokomonekymnspabie coequHeHuns. OCOOCHHOCTH CTPOSHUS U CBOMCTBA.

10. BeicokoMonekymsipHble coequHeHus. [I[puMeHenre B CeIbCKOM XO035MCTBE.

11.A3po305au B OBITY U TEXHUKE.

12.Tspkenple METaJIbl, aHTAarOHU3M C MaKpO- U MUKPODJIEMEHTAMH.

13. BriusiHue Temneparypbl Ha CKOPOCTh OMOJIOTUYECKUX MTPOIECCOB.

14. TepMoarHaMUKa KUBOTO: B3IJISI/T HAIIETO COBPEMEHHUKA.

15. Bropoe Havana TepMOJAMHAMUKH U OMOJIOTUIECKHE CUCTEMBI.

16. biayxnanue no TepMOAMHAMUKE WUJTM OTKYA dKUBOU OPraHU3M 4YepraeT SHEPruio?

17. NonHoe paBHOBeCHE B OMOJOTUYECKUX CUCTEMAX.

18. MuHnepanbHOe nuTanue pacteHuidl. CHHEpru3M, aHTarOHU3M U aJIMTUBHOCTh MOHOB.

19. Monsr Ca® + u MOJIYTIPOHHUIIAEMbIE MEMOPAHBI.

20. ®OoTOXMMUYECKUE CMOTH, UX BIUSHUE Ha MIPOLIECCHI B aTMOcdepe.

21. IlpuposHbie reo- 1 OMOPACTBOPHI U MOPO30YCTONUNBOCTD JKHUBOTO.

22. Poiib KOHIIEHTpAIUU BOJOPOIHBIX HOHOB B OMOJIOTHYECKHX MPOIeccax.

23. BydepHble cUCTEMBI B ITOYBaX U MX 3HAUYCHHE.

24. OKUCIUTENHFHO-BOCCTAHOBUTEIbHBIC PEAKIIMH U TOTEHIIUANBI B TIOYBaX.

25. ®OU3HOIOrUYECKOE JCHCTBUE HOHOB, MOHHBIN aHTarOHU3M.

26. uddy3nonHbIif 1 MEMOpaHHBIN MOTEHIIUAIBI, ©X OMOJIOTHYECKOE 3HAUCHHUE.

27. NoHOCENeKTUBHBIE SJEKTPOAbl M MX MPUMEHEHHUE JIsi UCCICIOBAHMS OHMOJIOTHYECKUX
00BEKTOB.

28. BMC, 0COOCHHOCTH MIX CTPOCHHS M CBOHCTBA.

29. U3oanekTpuieckoe GoKycUpoBaHHE OEIIKOB.

30. IllokoBble OenKu, MX COCTaB U QYHKIUU B OMOJIOTUYECKUX CUCTEMAX.

Tembl 10K12/10B:

1. AT™Mocdepa 3emin Kak KOJJIOUHO-IUCIIepCHAast CUCTEMA.

2. [lpupoansle renu, ux o0pa3oBaHue, CTPOCHHUE U CBOICTBA.

3. OnTuyeckue CBOMCTBA IPUPOJHBIX KOJJIOUJHBIX CUCTEM.

4. Oprannyeckue 1 MUHEpaJIbHbIE IOYBEHHbBIE KOJIJIOUIbI, UX 3HAUE€HUE B TIOYBE.

5. Ilpoueccel HaOyxanust 1 BMC u ux 3HaueHue.

6.CB00OOIHAs U CBsI3aHHAA BOJA B KOJUIOUZAAX. Y CTOMYMBOCTE OMOJIOTMYECKHUX CUCTEM.

7. Ancopbuus U OMOJIOTMYECKUE MTPOLIECCHI.

8. Xpomarorpadusi, BUIbI 1 001aCTh MPUMEHEHHUS.

9. KoHtyKTOMETpHUECKOE TUTPOBAHUE, 00JaCTh TPUMEHEHHUS.

10. OnexTpoxumuueckue siiaeHus. Kopposus MetannoB 1 MeToibl 0OpbOBI ¢ HEH.

11.ITonsporpapuyeckuii aHaau3, CYIHOCTh U 00JaCTh MPUMEHEHHUS.

12. buonornyeckoe 3HaueHUE OyPEPHBIX CUCTEM.

13. Cunepesuc oOpatumslii 1 HeoOpaTUMBbINA. Ero nposiBieHue B TEXHOJIOTHYECKUX CUCTEMAX.

14. IlpumeneHue afcopOIUu ISl OYMCTKH CMECEH.

15. anukaTopsl ¥ UX IPUMEHEHHUE.

16. AkTuBHas 1 00111ast KUCIIOTHOCTh PACTBOPOB, UX 3HAYCHUE.

17. ®epmeHTHI KaKk KaTalnu3aTopsbl.

18. IIlpumeHeHne METO0B U3MEPEHUS JIEKTPUUYECKONW MPOBOJUMOCTH B TEXHOJIOTMYECKUX
Ipoueccax 1 B arpOHOMMH.

19. MeTtoabl KpHOCKOIUU U 30YJUTMOCKOIHNH JIJIsl U3yYEHHS] CBOWCTB PacTBOPOB.

20. IIpupoiHBIe PaCTBOPHI, UX XaPAKTEPUCTUKU M CIIOCOOBI H3YUEHUSI.



3ammra nadopaTopHbIX pador. Ota ¢popma 0OyueHHs] IPUMEHSETCS Ha J1abopaTOpHBIX 3a-
HATHSX 110 TeMaM JIJabopaTOpHBIX paboT. BKiIroyaeT onpoc mo oT4eTy O MpojeslaHHON JabopaTOpHOI
pabore.

Bomnpockl 1o caMonoAroToBKe A1 3aIUTH JIAOOPaTOPHBIX padoT:

1. ITpeameT XuMHUYECKON KMHETUKH.

2. [lpuBeaute onpesesieHne MOHATUS CKOPOCTH XUMUYECKON PEAKIIUH.

3. [IpuBenure GOpMyIUPOBKY U MaTEMAaTHYECKOE BBIpAKCHHUE 3aKOHA JEHCTBHS Macc.

4. JlaliTe onpeaeNieHne U YKaXHUTe GU3NIECKUNA CMBICT YAETHHON CKOPOCTH PEaKIIUH.

5.UTo Takoe MOJIEKYJISIPHOCTb PEAKIIUU?

6.IlpuBeauTe mpuUMephl peakLuii:

a) MOHOMOJIEKYJISIPHBIX,

0) OUMOJIEKYISPHBIX,

B) TPUMOJIEKYJISIPHBIX.

7. [JaiiTe onpeneneHue Mopsika peakiu.

8. 3anuimnTe KHHETUYECKUE YPABHEHUS PEAKIIHI:

a) epBOro MopsJIKa,

0) BTOpOro nopsaka (HadyaiabHbIC KOHIICHTPAIIMA PEareHTOB PaBHBI),

B) BTOPOIO MOpsijiKa (Ha4aJbHble KOHLEHTPALUU PEareHTOB HE PaBHBI),

9. laiiTe onpeaeneHue NoIyneproaa peakiuu.

10. 3anumure pacueTHble (OPMYJIbI MOTYIEPUOA PEAKIIUU:

a) MepBOro MopsJIKa,

0) BTOpOTO MOPSAKA.

11. OxapakTepusyiTe METOABI ONIPEACTICHUS MOPSAKA PEAKIIUA:

a) MO0/ICTAaHOBKY B KNHETUYECKOE YPAaBHEHUE PEAKIINH,

0) n30bITKA,

B) MOJIYIIEPHO/IA,

) rpadUYECKUM.

12. IpuBenute HOpMYTUPOBKM 3aKOHOB M 3aIUIINTE YPaBHEHHsI, ONKCHIBAIOUINE BIIHSHHUE
TEMIEPATypPbl HA CKOPOCTh PEAKIIHH:

a) npasuiio Baut-I'odda,

0) ypaBHeHuEe AppeHuyca.

13. Yto Takoe TeMiiepaTypHbiil KO3ppurreHT?

14. YTo nOHUMAIOT MO/ SHEPTHE aKTUBALIMU?

15. Onuurte cnocoObl ONpeeNeHNs SHEPTUU aKTUBAIUH:

a) MaTeMaTUYeCKuH,

0) rpaduyeckuil.

16. Yto Takoe aKTUBUPOBAHHBIM KOMILJIEKC?

17. IlpuBenure ypaBHeHHE bosbliMaHa, ONKUCHIBAIOIIEE KOJINYECTBO AKTUBHBIX MOJIEKYJI.

18. Yto Ha3bIBaeTCs KaTaIU30M?

19. OxapakTepusyiTe BUAbl KaTanus3a v NpUBEAUTE TPUMEPHI

a) NOJIOKUTEbHBIH,

0) OTpHIaTEIbHBIN,

B) aBTOKATAaJNU3,

') TOMOT€HHBI,

1) T€TEPOTEHHBIMH,

€) pepMeHTaTUBHBIM.

20. Kakue BelecTBa Ha3bIBaIOT

a) uHruouTopamu, 6) mpomoropamu?

21. Kak u3MeHseTCsl CKOPOCTh pEaKLUU ¢ yBEJINYEHUEM KOHLEHTpPAlMU KaTaau3aTopa B ro-
MOTEHHOM KaTanuze?



22. Bnuser 11 KOHIIEHTpALKs KaTalu3aTopa HAa CKOPOCTh PEAKIMU MPHU reTEPOreHHOM KaTa-
muze ?

23. KakoB MexaHM3M TOMOTE€HHOI0 KaTanu3a?

24. Onuumure CTaauM reTeporeHHOro Karajinsa.

25. KakoBbl 0COOEHHOCTH IeTepOreHHOr0 Karanusa?

26. Onuumure CTpoeHHe OMOJOTUYECKUX KaTaau3aTopOB-(PEepMEHTOB.

27. Kakue akTopbl BHEIIHEH Cpe/ibl BIUSIOT Ha aKTUBHOCTH (pepMeHTOB?

28. IlpuBenuTe ypaBHEHHE, OMUCHIBAIOIEE KMHETUKY ()epMEHTATUBHOIO Karainu3a (ypaBHe-
Hue Muxasnuca-MeHTeH).

29. Kak rpaduueckn nzodpaxaercs 3aBUCUMOCTh HA4aJbHOW CKOPOCTH (ePMEHTATUBHOTO
Karajan3a OT KOHIICHTpaIu cyocrpara?

30. Kakue peakiiuu Ha3bpIBarOTCsl oOpaTuMbiMu? [IpuBeuTe mpuMepshl.

31. [IpuBeauTe MaTEMAaTUYECKOE BhIPAKEHUE KOHCTAHTHI XMMUYECKOTO PABHOBECHSI.

32. Chopmymupyiite npuniun Jle-Illatense.

33. IlpuBeauTe MaTeMaTHYECKOE BBIPAKEHUE CBS3U MEXI1Yy KOHCTAHTOM paBHOBECHS B CTaH-
JApTHBIX YCIOBHIX U CTAHIAPTHBIM M300apHO-U30TEPMUYECKUM OTEHIIUATIOM.

Tema: @otoxumusi. DoTOMETPUYECKUE METOBI UCCIICIOBAHMUSL.

1. Kakue peakuuu Ha3bIBaroTCs poroxumuueckumu? [IpuBennure mpumMepsl.

2. Ilokaxkute nepBUYHbIE (COOCTBEHHO (POTOXUMUYECKHE) U BTOPHYHBIE (TEPMUYECKHE) CTa-
JIUY B CIICAYIOMUX (POTOXUMUIECKUX PEAKITUSIX

a) oOpa3oBaHUs 030HA,

0) oOpa3oBaHUS TaJIOTCHBOIOPO/IA.

3. WUznoxute coiepxaHue W MPUBEIUTE, I/I€ ITO BO3MOXKHO, MaTEMaTHUYECKUE BBIPAKECHUS
OCHOBHBIX 3aKOHOB (DOTOXMMHH

a) ['potryca-/Ipennepa,

0) TumupsizeBa-Jlazapena,

B) DHHIITElHA.

4. YTo Takoe KBaHTOBBIN BBIXO/ PEAKIIHH?

5. Kak knmaccupuuupytorT (GpoTOXUMHUYECKHE PEaKIMH MO 3HAUYEHUSM KBAaHTOBOTO BbIXoja?
IIpuBenuTe NpUMEPSI.

6. UeMy paBHa 3Heprus KBaHTa cpera?

7. IlpuBenure cxemy

a) CBETOBOI,

0) TEeMHOBOM

cTaauii mporecca poTocunresa.

8. Ilepeuncnute GpakTophl, BIUSAIONIME HA CKOPOCTh PEAKIIMHU (OTOCHHTE3A.

9. PacckaxuTte 0 ponu xsopoduiia B peakiuu (poTocuHTe3a.

10. Kakue BemecTBa Ha3bIBalOTCA CEHCUOUTU3ATOpaMu?

11. IlpuBenuTe peakiuo TUMEPHU3AINH a30TUCTHIX OCHOBAHHIA.

12. B yeM GmoOrMUecKOe 3HAaUCHHE PEAKIINU JUMEPU3AIUU a30TUCTHIX OCHOBAaHUH?

13. 3akon byrepa - Jlambepra -bepa.

14. Yto Takoe ontuueckas INIOTHOCTH (a0copOuusi) cBera?

15. N306pa3ute rpaduveckyro 3aBUCUMOCTh ONTHYECKON MIOTHOCTUA OT KOHIIEHTPAIIUU pac-
TBODA.

16. B uem ¢usudeckuii CMbICI MOJSIPHOTO KO3 PUIMEHTA TOTJIOMICHUS pacTBopa (IKCTUHK-
un)?

17. Kak u3 rpaduka 3aBUCUMOCTH ONTHYECKON TUIOTHOCTH OT KOHIIEHTpPAIlMW HANTH MOJSIp-
HBIH KO3 (ULIMEHT MOTJIONEeHus pacTBopa?

18. B "eM 3akitouaeTcsl MPUHIUIHAIBHOE pazudue MeXay (OTOKOIOPUMETPHEH U CIeK-
TpooTOomMeTpueir?



19. B ueM cymHOCTh (POTOKOIOPUMETPUUECKOTO METO/A OMPECICHUS COACPKAHUS PACTBO-
PEHHBIX BEIECTB?

20. [ToyeMy ONTHYECKYIO IJIOTHOCTH PACTBOPA OMPEICISIOT TP TOW JIJIMHE BOJHBI, HA KOTO-
poli HaOIroIaeTCsT MAaKCUMAIILHOE TIOTJIOIIECHHE CBeTa (MaKCHMalbHOE 3HAYCHHE MOJISIPHOTO KO3 (-
¢dunmenTa noriomenHus)?

21. INokaxuTe, KaKk Mo TpaguKy 3aBUCHMOCTH ONTHYECKOW IJIOTHOCTH OT KOHIEHTpAIMU
HANTH KOHIIEHTPAIIUIO HCIIBITYEMOTO PACTBOPA, €CIIU M3BECTHA €0 ONTHYECKAs MJIOTHOCTH?

22.  Jlns u3ydeHHs KaKUX MPUPOIHBIX 0OBEKTOB MOXKHO NMMPUMEHSTH (POTOKOJIOPUMETpUYE-
CKUH MeTOona?

Tema: CBoiicTBa pacTBOPOB. DJIEKTPOXUMHUS

1. JlaiiTe onpenenenure noHsATUs "pactrop".

2. B xakux eIuHUIaX U3MEPSIIOT BEIIMUUHBI

a) MOJISIPHOM,

0) MOJISUTBHOM

KOHIIEHTpaLHii?

3. IlpuBeaute GOpPMYIIBI, CBA3BIBAIOIINE

a) MOJIIPHYIO,

0) MOJISLITEHYIO

KOHIIEHTPALUU C KOHIIEHTPALUEH, BEIPAKECHHON B IPOIICHTAX.

4. YTo Takoe HACBHIIICHHBIN rap?

5. Kakum 3aKOHOM MOKHO OIHKCATh MOHMKEHUE JAaBJICHUS HACBHIIIEHHOTO Mapa pacTBOPUTENS
HaJ| pacTBOpoM?

6. O0BsiICHUTE, UCTIONB3Ys TEPBbIil 3aKOH Payis, kakue pacTeHus ObICTpee UCMAPSIOT BOAY: C
OoJibiel (371aKK) WM MEHBIIIEH (OBOIIHBIC) KOHLIEHTPAIMEH KIIETOYHOT'O COKa?

7. llpuBenuTe MaTeMaTHYECKHE BBIpaXXEHHUS BTOPOro 3akoHa Payns, maromue 3aBUCHMOCTD
OTKJIOHEHUS

a) TeMIepaTyphl 3aMep3aHus pacTBOpa,

0) TeMIiepaTypsl KUTIEHHS PacTBOpa

OT XapaKTePUCTHK PACTBOPUTEISI U PACTBOPEHHOIO BEIIECTBA.

8. B uem 3axmtodaercs GU3MUECKUNA CMBICTT

a) KpUOCKOMMMYECKOW MOCTOSHHOM,

0) 20yIMOCKOTTNYECKON TTOCTOSTHHOM ?

9. B 4eM CyIIHOCTh KPHOCKOIIMYECKOIO MeTO1a?

10. Kak, nonb3ysick KpHOCKOITUYECKUM METOAO0M, ONPEAETUTh:

a) KOHIIEHTPALUIO pacTBOPA,

0) MOJIEKYJISIPHYIO Maccy pacTBOPEHHOI'O BellecTa?

11. Yro Takoe

a) ocMoc,

0) OCMOTHYECKOE JIaBJIcHHE?

12. IlpuBenute popmyny 3akoHa Bant-I'odda, onuceiBaromero BeIMYUHY OCMOTHYECKOTO
JTaBJIeHUs pa30aBIE€HHBIX PACTBOPOB.

13. Kakue pacTBOpbI Ha3bIBatOTCS

a) TMIIOTOHUYECKUMH,

0) TUIepTOHUYECKUMH,

B) U30TOHUYECKUMHU?

14. I1pu KakUX COOTHOILIEHUSX KOHIIEHTPAIMI pacTBOPOB BHYTPU U BHE KJIETKU HAOIIOAIOT-
Csl SIBJICHUSI

a) Typropa,

0) masmosuza?

15. [laiiTe onpeneneHne U NPUBEIUTE €AUHUIIBI U3MEPEHUS AIIEKTPOIPOBOIHOCTH

a) yAeTbHOM!,



CTH.

0) SKBUBaJICHTHOM.
16. TlpuBeaute (HhopMyily, CBS3BIBAIOIIYIO YICIBHYIO M SKBHBAJICHTHYIO 3JICKTPOIPOBOIHO-

17. IlpuBeauTe 3aBUCUMOCTH YACIBHOMN 3JIEKTPOIPOBOJHOCTH OT

a) KOHLEHTPALUH,

0) TeMIiepaTyphl,

B) 3apsjia MOHa,

I') CTENEHH TUApaTalUi HOHA.

18. TlpuBeauTe 3aBUCUMOCTH SKBHBAJICHTHOM AJIEKTPOTPOBOTHOCTH OT

a) paz0aBiieHuUs,

0) KOHILIEHTpAIHH,

B) TEMIIEpaTypHl.

19. OxapakTepu3yiiTe 1Ba TUIIa HOHHOT'O TOPMOMXEHUS:

a) 3JeKTpodOpeTHIECKOEL,

0) penakcalmoHHOE.

20. IlpuBenuTe MaTeMaTUYECKOE BHIPAYKEHUE 3aKOHOB JIEKTPOIPOBOAHOCTH:
a) Appenuyca,

6) Konbpaymnia,

B) OcTBaspa.

21. OnuuuTe KOHAYKTOMETPUUECKUI METO/:

a) 00J1aCTh MPUMEHEHUS,

0) ABa MpUHIMIIA TOA00Pa TUTPYIOIIETO PacTBOPA,

B) MPUBEANTE IPauK 3aBUCUMOCTH IKCIIEPUMEHTAIBLHO M3MEPSIEeMON BEITUYHHBI OT 00BhEMA

TUTPYIOLIETO pacTBOpa,

I') YTO HA3bIBAETCS TOUKOW SKBUBAJIEHTHOCTHU?

1) npuBeauTe GopMyity, IPUMEHIEMYIO JUI pacyeTa KOJIMYeCTBa OIPEesieMOro HoHa.

22. Yto Takoe 3JIeKTPOHBIN MOTEHIAN?

23. [IpuBenure ypaBuenue Hepucra.

24. Yo Takoe HOPMaJIbHBIN 31EKTPOAHBIN MOTEHIHAI?

25. YeMy paBeH MOTEHLMAI HOPMAJIbHOTO BOJOPOAHOIO 3JIeKTpoa?

26. JlaiiTe onpeneneHue MOHATHS U NMPUBEAUTE YPABHEHUS DJIEKTPOJHBIX MOTEHIMAJIOB IS

SJICKTPOOAOB:

menu?

a) MepBOTo poJa,

6) BTOpOro poja.

27. Yto Takoe raJilbBAHUYECKHM dJIEMEHT?

28. Kak cBs3aHa ¢ 2MEKTPOJHBIMU MOTEHIIMATAMHU AJIEKTPOABIDKYILASL CHIIa, BO3HUKAIOIIAS B

29. Kakoii noTeHIan Ha3bIBaloT

a) KOHTaKTHBIM,

0) 1 dy3uoHHBIM (IPUBEIUTE MAaTEMATUYECKOE BBIPAKEHHUE),

B) MEMOpaHHBIM ?

30. [IpuBenuTe CXeMaTHYECKYIO 3allUCh CTPOEHUS, 3JEKTPOJHBbIE PEAaKUUU U BbIPAKEHUS

SJICKTPOAHBIX MOTCHIHAIOB JJIA CJICAYIOIUX SJICKTPOAOB CPABHCHU:

a) BOJOPOJIHOTO,

0) KaJIOMEIBHOTO,

B) XJIOpCEPEOPSIHOTO.

31. HpI/IBeJIHTe CXEMATHUYCCKYIO 3alliUCh CTPOCHUSA, DJICKTPOAHBIC PCAKIINH, BEIPAXKCHHUA JJICK-

TPOAHBIX MOTCHIUAIOB AJId CICAYIOMNX HHAUKATOPHLIX JJICKTPOIOB:

a) XUHTUJPOHHOTO,

0) CTEKJISTHHOTO.

32. JlaiiTe onpeaesieHus], IPUBEIUTE CXEMbI CTPOEHUS U ypaBHEeHMs 1 pacuera D1C:
a) KOHIICHTPALIMOHHOM,



0) XUMHUYECKOH,

B) OKHCIIUTEIbHO-BOCCTAaHOBUTEIbHOM

rajgbBAHUYECKUX LIETICH.

33. [laiite onpeneneHust

a) MOHHOT'O MTPOU3BEICHUS BO/IbI,

6) pH,

B) pOH,

r) pK

pacTBOpPOB.

34. JlaTe mOHATHUS, ONUIIUTE YCIOBHUS U METO/IbI OIIPEIETICHUS

a) oOmeH,

0) aKTUBHOM,

B) IIOTCHIIMAIBLHON OOMEHHOIA,

I') MOTEHIUAILHON THIPOTUTHYECKON

KHCIIOTHOCTH TTOYB.

35. Kakue pacTBOpbI Ha3bIBAOT OyhepHbIMHE?

36. [IpuBenuTe KIaccu(UKALIUIO U IPUMEPBI OYPEpHBIX paCTBOPOB.
37. Ilokaxkute MmexaHusm OydepHOro neHCTBUS Ha IpUMEpE

a) alleTaTHOM,

0) IBYXKOMIIOHEHTHOI OEIKOBOM,

B) OJIHOKOMITOHEHTHON OEJIKOBOM

OydepHbIX cMece.

38. Uto Takoe OydepHas EmkocTs? [IpuBequTe MaTeMaTHIECKOE BBIPAKCHHE.
39. OxapakTepu3yiTe NOTEHIIHOMETPUUECKUI METO/:

a) Ha U3MEPEHUU KaKOW BEIMYMHBI OH OCHOBaH?

0) 00J1acTh MPUMEHEHHS,

B) KaKHe AJICKTPOIbI IPUMEHSIOT IS MOTCHIIMOMETPUIECKOTO onpeeneHus pH?

Tewma: CopOuust
1. UTo Takoe MOBEPXHOCTHOE HATsKEHUE?
2. [IpuBeauTe eAMHUIIBI U3MEPEHUS TOBEPXHOCTHOTO HATSYKEHUS.
3.0nummuTe METObI ONIPEIEICHHs] IOBEPXHOCTHOTO HATSKEHUS:
a) KanWUISIPHOTO TIOJHATHUS KUJIKOCTH;
0) 1Mo MakcHUMalbHOMY JIaBJICHUIO B ITy3bIpbke Bo3ayxa (PeOunaepa).
4.Ha3oBure criocoObl yMEHbIIIEHUSI CBOOOIHOM SHEPTUU CUCTEMBI.
5.Yto Takoe agcopOuus?
6.[lpuBeaure knaccuPUKAUIO COPOLIMOHHBIX SIBICHUM U MOSICHUTE, YEM OTIMYAIOTCS:
a) aacop6uus u abcopouus,
0) pusnueckast © XuMU4YECKasi COpOIHS,
B) MOJIEKYJIIpPHAsl U MIOHHAs COpOLIUS.
7.Kakue BeniecTBa Ha3bIBAIOTCS TOBEPXHOCTHO-AKTUBHBIMU?
8.B ueM 3akirovaroTcsi 0COOEHHOCTH cTpoeHus Mojekyn [TAB?
9.Kax opreHTHpYIOTCS MOJIEKYIIbl TOBEPXHOCTHO-AKTUBHBIX BEIIECTB B TOBEPXHOCTHOM CIJIO€
KUAKOCTH?
10.ITpuBenuTe mpuUMeEpbl MOBEPXHOCTHO -aKTUBHBIX BEIECTB: a) MOJIEKYJSPHBIX (HEHOHO-
TEHHBIX )
a) NOHOTEHHBIX: 0) KATHOHOAKTUBHBIX, B) AaHUOHOAKTUBHBIX.
11.Chopmynupyiite mpasuio Tpaybe-/lokin0 006 M3MEHEHHWH MOBEPXHOCTHOTO HATSKEHUS
pPacTBOPOB MOBEPXHOCTHO -aKTUBHBIX BEIIECTB MPH YBETUUYCHUU JITMHBI YTIEBOJOPOJIHOIO pajnKaa
Ha rpynny -CH2-.
12.Kakue BelecTBa OTHOCST K IOBEPXHOCTHO-HEAaKTUBHBIM? [IpuBeauTe npumepsl.
13.KakuMm ypaBHEHHEM ONMMCHIBAIOT MPOIiecC COPOLIMU Ha TPaHMLIE pa3/iesia KUAKOCTh-Ta3?



14.Yto Takoe MOBEPXHOCTHAsA aKTUBHOCTh U KaKO€ 3HAUCHHE MPUHUMAET 3Ta BEJIMUMHA y Be-
IIECTB: a) MOBEPXHOCTHO aKTUBHBIX, 0) MOBEPXHOCTHO HEAKTUBHBIX?
15.ITpuBenute ypaBHeHue JloBuIla, OoMuChIBaroIIee aacopOLHI0 HA TPAHULIE pa3Jiea TBEPIOEC
TEJI0-)KUJIKOCTh, TBEPJIO€ TEJIO-Ta3.
16.YT0 Ha3BIBAIOT U30TEPMOIL afcopOuu?
17. OxapakTepusyiite n3oTepmy aacoporuu no OpeidHmxy.
18. Kak HaxoZsaT KOHCTaHTBI M30TEPMbI afcopOruu mo PpeidHanuxy u3 rpapuueckux IMo-
CTpOECHUI?
19. IIpuBenuTe n3oTepmy ancopdbunu no Jlenrmropy.
20. B yeM cocTOSIT JOCTOMHCTBA U HEJOCTATKU M30TepM 1o Dpelinaiuxy u Jienrmiopy?
21. I[IpuBenure uzorepmy bpynayspa-Ommera-Temnepa (BIT). B yuem e€ npeumyiecrra?
22. Yto sBRsAETCS MEPOIl CMauyrBaHuUA?
23.Kakue 3HaueHus1 KpaeBoro yria XapakTepHBbI JIJIs
a) TUAPOHUIBHBIX,
6) ruapodoOHbIX
MOBEPXHOCTEI?
24.Yto0 Takoe TersjioTa CMauyuBaHUs?
25.ITpuBenute mpaBuiio Pebunaepa o COOTHOLIEHUH AUIIEKTPUUECKUX MMPOHUIIAEMOCTEH MPH
CMEIINBAHUU TPEX BEIIECTB.
26.KakoBo 3HaueHuUeE MPOLIECCOB CMAUYMBAHUS B CEIBCKOM X035 CTBE?
27. Onuimure BUIbl MOHHOH a/1copOIuu:
a) SKBUBAJIICHTHYIO,
0) oOMeHHY¥O,
B) cienuQuueckyro (130upareiabHylo).
28. Kaxkas agcopOmust Ha3pIBaeTCA THAPOIUTHICCKOM?
29. Kak 3aBUCHT acOpOLIMOHHAs aKTUBHOCTh HOHOB OT
a) CTETICHU OKUCJICHUS HOHOB,
0) Macchl HOHOB?
30.Kak BBIIIAIUT JIMOTPOIIHBIN PAJ 1151 OJHOBAJIEHTHBIX KATUOHOB?
31.3anummuTe ypaBHeHHe HOHOOOMeHHOTO paBHOBecus b.I1.Hukomnbckoro (B ToM uucie u s
IPUPOJIHBIX PACTBOPOB).
32.Kakue BelecTBa Ha3bIBalOTCA HOHUTAMU:
a) aHMOHHUTaMH,
0) kaTuoHUTaAMH ?
33. 111 4ero NPUMEHSIFOT KaTUHOHUTHI M1 aHUOHUTHI?
34.Yto Takoe EMKOCTb MOTJIOIIEHUS UM OOMEHHast EMKOCTb?
35.Kak aBieHust copOLMM CBSI3aHbl C MUHEPAIbHBIM TUTAHUEM PacTEHUN?
36.ITosicHuTe CyIIHOCTH MOTJIOTUTENILHOW CIIOCOOHOCTH MOYB U €€ 3HaueHHUe Ui arpOHOMHU-
YECKOM HayKHU.

Tewma: KomutonHble cHCTEMBI U X CBOMCTBA.

1.Yto n3yuaer KoysonHasi XUMus?

2.IlpuBeauTte Kiaccu(UKALNIO TUCHEPCHBIX CUCTEM I10:
a) arperaTHOMY COCTOSIHUIO JMCIIEPCHOM (ha3bl U AUCTIEPCUOHHON CpeIbl,
0) pazMepaM 4acTHIl AUCTIEPCHON (a3bl,
B) CTEIICHU B3aUMOJICHCTBHS YaCTHUI] TUCTIEPCHOI (a3bl M TUCTIEPCHON  cpeabl
Y IPUMEPHI KaXKI0r0 BUJIA TUCIIEPCHBIX CUCTEM.

3.0nummTe OCHOBHBIE METO/BI TIOTYUYEHHS KOJIJIOUIOB.

4.1IpuBeaute METOBI OYUCTKH KOJIIIOHUIOB.

5.Ilepeuncaure yciaoBusi 00pa3oBaHMsI KOJJIOUIOB.

6.1lepeuncnuTe crneayromye CBOMCTBA KOJUIOUIHBIX CUCTEM:
a) ¢puznyeckue,



0) onTHYECKHUE,
B) MOJIEKYJIIPHO-KHUHETUYECKHE.
7.Y4t1o Takoe onanecueHuus?
8.B uém nposiBisiercs addext Dapanes-Tunnansa?
9.IlpuBenute 3akoH Pasnes, onuchIBaOmKi 3aBUCUMOCTbh PACCEUBAHUSI CBETA OT XapaKTepHu-
CTHUK KOJUIOMJITHOW CHCTEMBI.
10.B uém mposiBiseTcsi ceAMMEHTalnOHHO-IM(p(y3HOE paBHOBECHE B KOJUIOMJIHBIX PacTBO-
pax?
11.IIpuBenure 3akoH Jlamulaca, KOJMYECTBEHHO ONUCHIBAIOIINN CEAMMEHTAIMOHHO-
nuddy3HOE paBHOBECHE.
12.Kakoe siBneHue moJIy4iyio Ha3BaHUE MEMOpaHHOTO paBHOBecHs JlonHaHa?
13.IlpuBenuTe ypaBHEHUS, OMMCHIBAIOIINE MEMOpaHHOE paBHOBecue JloHHaHaA.
14.0numure CTpoeHue KOUIOMAHON YaCTULbI-MULIEIIIBL.
15. I'ne obpazyroTcs
a) TepMOAMHAMUYECKUM,
0) SIEKTPOKUHETUYECKHI
NOTEHLINAIBI?
16. IIpusenure dpopmyiy, 10 KOTOPOH MOKHO pPaccUMTaTh - J3€Ta) MOTeHUUaIA. [|BeTMUUHY
ANEKTPOKUHETUYECKOTO (
17.0numunre siBICHUS:
a) anektpodopesa,
0) aaeKTpoocMoca.
18.Omummre BuabI U aKTOPBl yCTOWIMBOCTH KOJUIOUIAHBIX cucTeM (1o [leckoBy).
19.Uto takoe koarymsauus nucnepcHsix cucteM? Iloa neiictBuem kakux (pakTOpoB OHA MpoO-
ucxoaur?
20.Kak paccuMTbIBatOT HOPOT KOATYJIALIMU?
21.ChopmynupyiiTe 3aKOHOMEPHOCTH KOATYIISALINH.
22.0xapakTepu3ynTe sSBJICHUS:
a) CUHEpru3Mma,
0) aHTaroHM3Ma,
B) aJ/IUTUBHOCTH MOHOB.
23. OnuumTe 3alMTHOE JIeHiCTBHE BEICOKOMONIEKYISpHBIX coenuHennii (BMC) npu nobasie-
HUU DJIEKTPOJIUTOB K 30JI5IM.
24.0numure sBIE€HUE B3aUMHON KOAryJsIIMK KOJUIOUIOB.
25.YT10 Takoe N303JIEKTPUUECKOE COCTOSIHUE MOJIMAIEKTPOJINTA B pacTBOpe?
26.Kakoe 3Hauenune pH BHelIHEN cpeibl Ha3bIBAETCS M302JIEKTPUUECKON TOUKOMN?
27.Vkaxute QakTopbl yCTOWYMBOCTH MOJIEKYJIbI O€NKa.
28.IlokaxuTte cxeMy oOpa3oBaHUs 3apsia MOJIEKYJIbl Oenka
a) npu pH UIT,
6) npu pH UOT.
29.0Onumure nporecc Habyxanus pactBopoB BMC.
30.01 xakux (aKTOpoB 3aBHCUT CKOPOCTh Mpoliecca HabyXxaHus?
31.Ilpusenute Gpopmyny it pacuera ctreneHu Habyxanust BMC?
32.Kakue npupoiHbIe ¥ TEXHOJIOTHYECKUE MPOLIECCH CBsI3aHbl ¢ Habyxanuem BMC?
33.Kak Baskoctb pactBopoB BMC 3aBucut ot pH cpenp1?
34.YUro takoe BeicanuBaHue pactBopoB BMC? Kakumu (akropamMu oHO MOXKeET ObITh BbI3Ba-
HO?
35.0numure nporecc KoauepBai KOJUIOUAHBIX PaCTBOPOB.
36.Kakue qucrepcHble CUCTEMBI HA3bIBAIOT ITEISIMU?
37.0nummre npoluecc 3acTyiHeBaHus (KOAryIsIIMOHHOTO CTPYKTYpOOOpa3oBaHus).
38.IlpuBenure GU3NKO-XUMUIECKHE CBOMCTBA CTYAHEH.
39.YTo Takoe TUKCOTpONHUs resen?



40.Kakoli mporecc Ha3bpIBAE€TCsl CUHEPE3UCOM Teneit?

41.IlpuBenuTte MpuUMEpHI MPOSBICHUS CHHEPE3NCA B PUPOJIC U TEXHOJIOTUUECKHUX MPOIIECCaX.
42.Yt0 Takoe MOJTyKOJUIOUIbI?

43. OnuumuTe KOJUIOUTHO-XUMHUYECKHE CBOMCTBA MPOTOIIA3MBbI.

TecroBBIC 3aaHUA

TecroBble 3anaHns — cucTeMa CTaHJAPTU3MPOBAHHBIX 3aJaHUi, IIO3BOJIAIONIAs aBTOMAaTH3U-
pOBaTh MPOLEAYPY U3MEPEHHSI YPOBHS 3HAHUH M yMEHUI 00ydaronierocs CTyACHTa.

Tema: XuMuueckass TEpMOJMHAMUKA, TEPMOXUMUSL.

1. JlaiiTe onpenesneHrne OCHOBHBIX TEPMOJAUHAMUYECKUX MMOHSATHIA:
a) cucrema,
0) (a3a,
B) KOMITOHEHT.
2. [TpuBenuTe mpuMepsl U AalTe ONpeAeTeHUE TEPMOIMHAMUYECKONU CUCTEMBI:

a) TOMOTE€HHOH,
0) TeTepOreHHOM!,
B) IIPOCTOH,
I') CII0XKHOH,
1) U30JIMPOBAHHOM,
€) 3aKpbITOH,
€) OTKPBITOM.
3.Chopmynupyiite mpaBuio (a3 ['mdb0ca 1 mpuBeaUTE €ro MaTEMATHYECKOE BBIPAKCHHUE.
4.Chopmynupyiite
a) mepBoe,
0) BTOpOE,
B) TpEThE
Hayaja TepMOJIMHAMUKH U JaiiTe UX MaTeMaTUYECKUE BBIPAKEHUS.
5.Yto Takoe TemnoBoi 3¢(ekT peakunu, 4eMy OH PaBeH B CIEAYIOMINX MPOIECCaX:
a) U30TEePMHUYECKOM,
0) u3o00apuvecKoM,
B) U30XOPHYECKOM ?
6.Yrto BbI 3HaeTE O TEPMOAMHAMUYIECKHX MPOIECCAX
a) HK30TePMUYECKUX
0) PHAOTEpMUYECKUX 7
7.Copmynupyiite OCHOBHBIE 3aKOHBI TEPMOXUMUMU:
a) 3akoH JlaBya3be-Jlamnaca
0) 3akoH ['ecca
B) CIIEZICTBHS U3 3aKoHa ['ecca
8.YTo Ha3bpIBaeTCs TEIUIOTON 00pa3oBaHMs BelecTBa?
9.0mummTe METOIBI ONIPEIeIICHHS TTIOBBIX A(h(DEKTOB peaKITuii:
a) KaJIOpUMETPHUUECKHI
0) TepmorpaduUeCKuit
10. JlaiiTe moHATHE ¥ PUBEANTE MAaTEMATHUECKOE BBIPAKECHHE
a) SHTPOIIUH,
0) PHTAJIBNNH,
B) CBOOOJIHOM 3HEpTUU
T') XUMHUYECKOT0 MOTEHIIMaIa

Bonpocsl 1 3a1aHus 1JIs1 NPOBEAEHHUS POMEKYTOYHOI0 KOHTPOJIA (IK3aMeH)



3aKITIOYUTENbHBIA KOHTPOJIb (IPOMEKYTOYHAS aTTECTAIMs) TIOJIBOJUT UTOTH U3Y-
YeHUs JUCITUTUTHHBI «Opranndeckas, (pu3udeckas v KOJUTOUTHAS XUMUSD).
Y4eOHBIM TIJIAHOM T10 JAHHOW TUCITUTIIMHE MPETyCMOTPEH dK3aMEH.

Komnerenmusi OIIK-1. CiocoOeH pemarh TUIOBBIE 3a/1a4d MPOoGeCcCHOHATBHOM JESITEIIBHO-
CTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MAaT€MAaTHYE€CKUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA.

Bomnpocskl Kk 3xk3aMeHy:

1.0OnuumTe OCHOBHBIE METO/IbI ITOJYYEHHS KOJUIOMIHBIX PacTBOPOB. UTO Takoe nentuzanus?
Kakue BemiecTBa sBISAIOTCA NENTU3AaTOPaMH MOYBEHHBIX cUcTeM? COCTaBbTE CXEMY CTPOEHHUS MU-
LeJUIBI JIIs1 MUHEPaIbHOM YacTu MOYBBI HA IPUMEPE THPOOKHCH JKeJe3a.

2.Kpuockonus. Bo3aMOXHOCTH TPUMEHEHHUS JUISI M3YyUYCHHUsI CBOICTB pacTBOPOB HE AJIEKTPO-
JIUTOB U 3JIEKTPOUTOB. ONpeIeTuTe OCMOTHYECKOE TaBJICHHUE TIPH 25 OC 12 0,1n pactBopoB KCl u
Ce H120¢, ecnu crenens qucconuaiuu KCl pasna 0,95.

3.PaccunTaiite 3nauenue D/1C, ecnu BHYTpH KiIeTku miekomnuTaromero pH = 7,0, a B okpy-
Katrotei xuakocta pH = 7.4.

4.AncopOuus Ha rpaHMLe pasjiesia TBepAoe TelI0 — KUAKOCTh. SIBieHne cmaunBanus. Kpae-
BOIl yros u Teruiota cMauuBaHus. ONUILIKNTE METOJbI ONpEAeNeHUsl TEIJI0Thl cMauuBaHus. [ 'uapo-
¢dbunpHBIE ¥ TUAPO(POOHBIC TOBEPXHOCTH.

5.3akon cBeronornomenus (byrepa-JlamOepra-bepa). Ilpumenenue poTomerpruueckux me-
TOJIOB aHAJIN3a B arPOHOMUU JJIs1 MICHTU(UKALIUY BELIECTB U UX KOJIMYECTBEHHOI'O OIIPECIICHUS.

6./lucriepraiiiOHHBIE METO/IbI TIOTYYEHHUS! KOJUIOMIHBIX CUCTEM. YeM MOXKHO MENTH3HPOBATH
ceexxeocaxieHHbll Fe (OH) 3. [Tokaxkute cxeMmy cTpOeHMsI ITOJy4YEeHHOH B 3TOM Cllyyae YacTUIbL.

7.3amuTa KOJIJIOUIHBIX CUCTEM OT KOaryJisliid, €€ KOJIMYECTBEHHOE BbIpakeHue. MexaHusm
Y 3HaU€HHUE KOJJIOUHOM 3alUThl B IPUPOIHBIX SIBICHUSIX.

8.0nexrponusie noreHnmansl 1 DJIC raapBannyeckux 3neMeHToB. HopmaneHbIl (cTaHmapT-
HbII) ToTeHuuan. BogopoaHblil 3JeKTpol U €ro 3JeKTPOAHbIN MoTeHnual. Beluucinte noteHuuan
BOJIOPOJIHOTO 3JIEKTPOAA, HOTPYKEHHOT0 B pacTBop ¢ pH = 2.

9.Yepe3 KOJIIOHKY KaTHOHHUTA B HT- (hopme mponyctuiin pactBop CuSO4. CocTaBbTe CTEXHO-
METPUYECKOE YpaBHEHHE Ipolecca cOpOLUU U cXeMy 00pa30BaBIIETOCS JBOHHOTO AJIEKTPUUYECKOTO
CJIOS1.

11.Mounsiii oomeH. IlpaBuna nonooOmeHHol ancop6uuu. YpaBHenue Hukxonbckoro. An-
COpOLIMOHHBIE MPOLIECCHl B MTOYBAX U PAaCTeHUAX. Pacmosyoxure nepeuncieHHble HIKe KaTHOHBI 1O
BO3PACTaHUIO UX aJICOPOIIMOHHON aKTUBHOCTH Ha KHCIBIX TTOYBAaX (Ca2+, Zn 2+, Fe % , Na", Mg 2+,
K*, Mn* ,Mn*  NH*).

12.Kak onpenenuts 3Hadenne pH u OydepHOit eMKOCTH MOYBEHHBIX CUCTEM?

13.®oroxummuueckue mporuecchl 1 (HakTopbl, Ha HUX BIMsIONUE. 3aKOHBI (POTOXUMUHU. 3aKOH
(OTOXMMHUYECKOH 3KBUBAJIEHTHOCTH DMHILITEIHA.

14.9nexTpruyeckue cBOWCTBa KOMIOUAHBIX cucTeM. [Tokaxkute Ha mpumepe 3051 CaCOj3 cTa-
ommmsupoBanHoro K,;COs;  oOpa3zoBaHHe TEPMOAMHAMHUYECKOTO M JIEKTPOKHHETHYECKOTO MOTEH-
yasna, OT Kakux (pakTOpPOB OH 3aBUCHT U KaK ONPEeIIseTCs.

15./1aiiTe moOHATHE MOJIEKYISIPHOCTH U MOPSAKA pEaKLUU, OMUIINTE METO/IbI UX OINpEAeTICHHUS.

16.IToHsiTHE O CKOPOCTH ABMKEHHSI MOHOB. 3aKOH HE3aBHCHMOCTH JBIKEHHsS HOHOB Koiib-
paymia, 3aKoH pa3baBieHusi OcTBayibia. DIEKTPOHOPETHUESCKUN U PETaKCAITMOHHBIN YPHEKTH TOP-
MO’KEHUSI MOHOB.

17.MonexkynsipHO-KHHETUYECKHE, ONTUYECKUE U AIEKTPUUECKHUE CBOMCTBA KOJIOMIHBIX CHC-
TeM. 3aKOHBI U YPaBHEHUS X XapaKTEePU3YIOILHE.

18.BydepHbie pacTBOpEl. MexaHU3M X IEHCTBUS TPH JT00ABICHUN KUCIIOT U IIEIOYEH.



19.CuHTe3 OpraHMYecKOro BEIIECTBa PACTCHUSMHU IO BO3ACUCTBHEM XJIOpO(MiIIa, KaKk CeH-
cubnnusaropa. 3HaueHHe (POTOCHMHTE3A U BIUSHHUE €r0 Ha KU3HEAEATENbHOCTh pacTeHuil. O0bsICcHU-
TE€, YeM OIpeNeNsIeTcsl 3eJIeHbIH IBeT JHucTheB? Kakoe MOHOXpomaThdeckoe M3llydyeHue Haubolee
MHTEHCUBHO BbI3bIBaeT (poTOCUHTE3?

20.PacTBopBl BeICOKOMOJIEKYIISIpHBIX coeanHenuit (BMC), 0ocoOeHHOCTh UX CTPOCHUS, Tep-
MOJMHAMUYEcKas U KMHEeTHYecKas ycroiunBocTs pactBopoB BMC u ee Hapymenus. M3oaiekrpuye-
CKasi TouKa OeNKOoB.

21.OKkcriepuMeHTaNbHOE ONPEIETICHNs OCMOTUYECKOI0 1aBICHUs

22.Yrto Takoe noaynepuos peakiuu? Hamummre ero BeIpakeHHe A peakiuu 1 u 2 mopsii-
KOB, 4YeM OHM oTiau4arorcs. PaccumTaiite ocratoyHoe koiuuecTBo (B %) ¢ochopoopraHuuecKoro
nectunuaa («Iudpomy») uepe330 nHel, ecu mepuo moirypacnaaa paBeH 62 JHs.

23.I1pupoanbie OydepHbIE CUCTEMBI IMOYB M PACTCHHM, WX poJib. UTO Takoe OydepHOCTH
M0YB, YeM OHa 00ycioBiieHa (ITOKaKUTE HA MIPUMEPE YTONIBbHOM KUCIOTH MeXaHu3M OyQepHoro nei-
CTBUS).

24.XapaKTepUCTUKH TMPOIECCa CMAUYMBaHUs, €r0 SKCIIEPUMEHTAILHOE ONpe/ieIeHue U Mare-
MaTHYECKOE BbIpaKEHHE

25.Knaccuduranyus XUMHYECKUX PEaKIuid (110 MOJEKYIIPHOCTH U Hopsaky). CKopocTs ro-
MOTEHHBIX XUMHUYECKUX PEAKIMHA, UX KHHETUYECKHE YPaBHEHHUS.

26.BprancinTe KOHCTAaHTY CKOPOCTH peaknuu | mopsiaka, eciau 3a 4,9 MHH. KOHIICHTpAIHs
ymenbIuaercs Ha 30%.

27.PacTBOpBI BBICOKOMOJICKYJISIPHBIX coeauHeHuid. CTpoeHrne MakpoMosiekyn. Bmmsaue pH
CpeZibl Ha CBOMCTBa pacTBOPOB OenkoB. M3031ekTprueckas Touka 6eiakoB. Buipl KUCIOTHOCTH MOYB,
METO/Ibl U YCJIOBUS UX OIpEAEICHUS.

28.0nTuyeckre CBOMCTBA KOJJIOUIHBIX CUCTEM. SIBieHue cBetopaccenBanus. OnaiecieHuus
u >pdexr Dapanes-Tunnand. YKakuTe 3aK0OH U OMHUIITUTE METO]| HCCIECI0BAHUS KOJJIOUIHBIX CHC-
TEM I10 CBETOPACCEBAHUIO.

29.Pa306aBieHHbIE paCTBOPHI HEAJIEKTPOIUTOB, UX cBoiicTBa. 3akoHbl Payns u Bant-I'odda.
Paccuutath ocMoTHuEeCKO€ JaBlieHHME BOAHOIO pacTBopa Heanekrponurta npu 200C, temmneparypa
3amep3anus kotoporo (- 0,1860C).

30.CnextpodoToMeTpusi U €€ NPUMEHEHHUE PU UCCIIET0BaHUM PACTBOPOB U OMOJIOIMUYECKUX
CHUCTEM.

32.Monnslit oomeH. [IpaBuina nonooOMeHHOH ancopOuuu. AacopOLMOHHBIE TPOIECCH] B T0Y-
Bax U pacTeHusax. Pacnonoxxure HuxKemnepedrcleHHble KaTHOHbI 10 BO3PAaCTaHUIO UX aJCOPOLMOH-
HOM aKTHBHOCTH B KHCIbIX cpenax(Ca2+, Zn 2+, Fe 3+, Na+, Mg 2+, Mn2+ |, Mn 4+, NH4+).

33.0nummre Meto sl onpeaeneHus PH u OydepHoit emkocTr Oy(hepHBIX CHCTEM.

34.PaBHOBecHe U paBHOBECHBIE Mporiecchl B mpupoje. [Ipunuun Jle-Illatense. Ykaxure, kak
HEO0OXOUMO M3MEHUTh OCHOBHBIE MapaMeTphl Mpolecca, YToObl IPU CHUHTE3€ aMMHaKa yBEJIUYUTh
ero BeIxoa. Hanummre ypaBHEHHE KOHCTAHTBI PaBHOBECHUS I 9TOTO IpoLiecca.

35.Bunst 1 pakTophl yCTOMYMBOCTH KOJUTOMIHBIX crcTeM. Koarynsmus u ceuMeHTaIus, uX
XapaKTEPUCTHUKH.

36.Uto Takoe MoBepXHOCTHOE HaTshKeHHE? OMUIINTE METOMIBI €T0 ONPEIEICHUS U PETYIHPO-
BaHMSL.

37.Yto Takoe ocMoc U ocMoTtudeckoe jaasiienne? 3akoH Bant-T'odda. Ocmornyeckue sBire-
HUS U IPOIIECCHl B OMOJIOTUYECKUX CHUCTEMAX.

38. JlaiiTe kiaccuuKanuio TUCTIEPCHBIX CUCTEM IO pa3MepaM YacTHIl AUCTIepCcHON (a3bl, Mo
OTHOILIEHHIO TUCIIEPCHOM (ha3bl K TUCIEPCHOHHON Cpefie, M0 arperaTHoMy coctosiHuio. [IpuBenute
IPUMEDHI.

39.0nummre MeToJbl ONpeesIeHUs] TEIUIOBBIX I(P(PEKTOB peakluuu (IKCHEPUMEHTATbHbBIN U
pacyeTHBIN). YKaKUTE BOSMOXHOCTH X TPUMEHEHUS.

40.ITonsTHe KaTtanu3a. 'oMOreHHBIN 1 reTeporeHHbli kKatanus. OCHOBBI MEXaHU3Ma JIEHCTBHS
KaTaJIn3aTOpOB.



41.91eKTponpOBOJHOCTh PAaCTBOPOB — yJ€lbHAsl U SKBUBaJIEHTHas. [loHATHE MOABUKHOCTH
HMOHOB. 3aKOH HE3aBUCHUMOCTH ABMXKeHUs NOHOB Kombpaymia. 3akoH pazbaBnenus OcTBayiba.

42 Ilpouecchl CTPYKTYpooOpa3oBaHUs B JUCIEPCHBIX crcTeMax W pactBopax BMC: kiaccu-
dukanusa u uauko-xuMudeckue cBoiictea. CoctaBbTe CXeMy Mepexo/ia reis B 301b 1715 00paTUMBbIX
KOJUJIOUJOB, TEJIEH U CTYIHEM.

43.PaBHOBecue U paBHOBECHBIC TIporiecchl B ipupoje. [Ipunnun Jle-Illatenpe. Ykaxure, kak
HE00X0/IMMO M3MEHUTh OCHOBHBIE MapaMeTphl Mporecca, 4YToObl MPU CHHTE3e aMMHaKa yBEIHYUTh
ero BbIxoJl. Hanmumure ypaBHeHHE KOHCTaHThI paBHOBECHUS ISl 3TOTrO IpoIlecca.

44 Busbl 1 paKTOpHl YCTOMUMBOCTU KOJUIOMIHBIX crcTeM. Koarynsmus u cequMeHTaIus, ux
XapakTepucTuku. ONUIINTE SBICHUS CUHEPTU3Ma, aHTaroHUW3Ma M aJINTUBHOCTH UOHOB IIPU KOAry-
JSALUY.

46.Yto Takoe sHTponusa? Kak MOXXET MEHSATHCS SHTPOIMS M30JMPOBAHHOM, 3aKPBITOH, OT-
KPBITON CUCTEMBI? YKaXHUTE, YBEIUYUTCS WM YMEHBLIUTCS 3HTPOIHS B CIEAYIOUIMX IPOLECcCax:
maBieHue ipaa; pactBopenue NaCl B Boae (H20).

47 JlaiiTe MOHATHE TAKUM SIBJICHUSM, KakK diekTpodope3 u anekrpoocmoc? Kak cBs3aHa Belu-
YHHA - TOTEHIIMAa CO CKOPOCThIO 3JIeKTpodopesa U deKTpoocMoca?

48.J1aiiTe MOHATHE O TIOPSIIKE PEAKIIMK U METOJIaX ero ornpeneneHus. Paccunraiite KOHCTaHTY
CKOPOCTH PEaKLUU THIPOJIM3a BOJHOTO pacTBOpa TPOCTHUKOBOTO caxapa, €ciu B TeueHue 20 MUHYT
npopearupyet 40% caxapa.

49.CrerneHb U KOHCTAHTA JIEKTPOJIUTUUYECKON JUCCOIUAIIMK CIA0bIX 3JEKTPOIUTOB U METO-
JIbl UX ompezesieHus. YeMy paBHa KOHCTaHTa AMCCOLUAIMN OCH30MHOM KUCIOTHI, €CIU CTENEHb JIUC-
conuanuu B 0,011 pactBope 5%°?

50.YcnoBusi, oOpazoBanusi KOJUIonaA0B. CxeMa KOJUIOMIHOM YacTh (MHUIIEIUIbI) HA TIPUMEPE
BaSO, crabunuzupoBannoro BaCl,. Ykaxwurte coctaBHble 4acTu MoidydeHHoro 3ois. [IpuBenute
IIPUMEpPHI KOJUIOUI0B B IIPUPO/IE.

52.MornekynspHas U HOHHAs aJIcOpOIUs U3 PACTBOPOB HA TBEPABIX aJCOPOEHTaX, 0COOCHHO-
CTH M XapaKTePUCTHKH ITUX IpoleccoB. Paccunraiite aacopOMpoBaHHOE KOJINYECTBO YKCYCHOM KH-
CIIOTHI B MI-3KB/T, ecnu npu aacopbumun CH3COOH nouBoit paBHOBecHast koHueHTpanus (Cp) pas-
Hsutack 33,5 MMOJB/I, KOHCTaHTHl ypaBHeHus: @Dpeiinumxa K u I/n cooTBeTcTBeHHO paBHBI 9,5 U
0,22.

53.BydepHble cuCTeMbl, HX COCTaB U MEXaHW3M Oy(epHOTro NeHCTBHS Ha IpUMeEpe areTaTHON
Oydepnoii cuctemsl, cocrosimeit uz 10 v, 0,1m CH3COOH u 10 M 0,1m CH3COONa.

54.271eKTPOMETPUIECKHE METO/IbI TIPH MCCIIEIOBAHUN arPOHOMUYECKUX OOBEKTOB.

55.Bnusinue temnepaTypbl Ha ckopocTh peakuuu. [Ipasuno Bant-I'opda, ypaBHeHue Appe-
HUYyca, IOHATHE 00 YHEPTUU AKTUBALIMH CUCTEMBI.

56.ITouBenHble Koo bl. [IpuBeanTE MPUMEPHI CTPOSHUSI MUHEPAIBHON MOUYBEHHON KOJIJIO-
UJHON YacTHULbI HAa IpUMeEpe OKcHia KpeMHus. Jlalite noHsTre 6a30110B U alleI0M10B, TOKAKUTE Ha
UX IIPUMEPE NPOLECC B3AUMHOM KOAryJIsiliui KOJIIIOUOB.

57.0nuImMTe METOJbI OMpEeeICHUsI OCMOTHYECKOTO JaBlieHUs (pacueTHBI W C TOMOIIBIO
OCMOMETpA).

58.BTtopoe Havano TepMOIMHAMUKH, €r0 MaTeMaTH4eckoe BhIpaxkeHue. [loHsTre 00 SHTpo-
1M, cBOOOTHON SHEPTUU U MaKCUMalIbHOU paboTe.

59.Uro Ttakoe moHHBIH 00MeH? ONMUIINTE 3aKOHOMEPHOCTH HOHHOTO 0OMeHa, OOMEHHYIO KH-
CJIOTHOCTb U TIOTJIOTUTENIbHYIO CIOCOOHOCTh Ouosornueckux MemoOpan. KakoBa ponb 3THX mporec-
cos B arpoHomun? . CocTaBbTe CXeMy HOHHOTO oOMeHa Mexay katnoutom KY-2 B H'- dopme u
katoHamu Na' u3 pactsopa NaCl.

60./laiiTe XapakTepUCTUKY ONMTHYECKUX METOIOB MIPU MCCIICJOBAHUN OHOIIOTUIECKUX CUCTEM
Y YKaKUTE BO3MOKHOCTH UX IPUMEHEHMUSL.

61.OcHOBHBIE MPUHIIMIIBI KaTalIn3a. | OMOTEHHBIN U T€TEPOTCHHBIN KaTalln3.

62.MonekynsipHO-KUHETHYECKHE CBOMCTBA KOJIOUHBIX cucTeM. [IoHsATHE O cCelMMEeHTaluu.

63.Kax o Benmmunae 3/IC raapBaHHUYECKOTO JIEMEHTa onpenenuTh pH pacTBopa n KOHCTaH-
Ty AUCCOLMAIIUH cIa00i KUCIOTHI?



64.3amuTa KOJJIOUJHON CHUCTEMbI OT KOAryJslHH, €€ KOJIMYECTBEHHOE BBIpakeHHe. Mexa-
HU3M U 3HaYCHHE KOJUIOMIHOM 3aIUTHI B IPUPOIHBIX SIBICHUSAX.

IIpakTHYeckue 3a1aHus JJIs1 IPOBEAEHHS 3aUeTa

1 HCHOJ’IB3y§I IIOHATHUC Cpe[[Hefl TCIINIOEMKOCTH A_C = % BBIYHMCJINTDb KOJIHMYCCTBO TCILJIOTHI, HC-

obxomumoit s Harpea 2000 Kr Boxbl /i MoWiku o0opyaoBanust ot 20 C° 10 80 C°. Boruncauts
KOJIMYECTBO Mmapa ¢ 3HTanbnuei 2500 kJk/Kr, He0OXOAMMOT0 JIJIsi ’TOTO Harpena.
2.01npenenuTh KOJIMYECTBO TEIIOTHI, YXO/SIIEe ¢ TOMOYHBIMU Ia3aMU KOTEJIbHOM, €CITU COCTaB I'a30B
B 00bEeMHBIX MpolieHTax cieayrommii: 70 % azora, 20 % yriekucnoro raza, 10 % BoasHOrO mapa.
Temneparypa Tono4ynsix razon 380K.
3.3 ypaBuenus ['n66ca-I'ensmronsiia AH = AG + TAS BbMUCTUTH U3MEHEHHE HHTPONHH B MPO-
1[eCCe UCMAPEHUs BOJABI U OOBSCHUTH, YTO MPOUCXOJUT C MOJIEKYJaMHU, YUUTHIBasi 00beMbl 1 MO
JKUJIKOW 1 Ta3000pa3HOM BOJIBI.
4.Ilpomnecc hoTOoCHHTE3a MOKHO MpeAcTaBuTh cxemoi: 6C0;, + 6H0 =CgH 12,06+ 60;.
PaccuuraiiTe n300apHbIil MOTEHIIMAN 3TOM PeakIK U cAeNaiiTe BHIBOJ 00 yCIOBUSX €€ MPOTeKaHus,
eci: AG°CgH1206 = —217,56 kkair/moinb; AC°H0 = —56,69 KKail/MOIb;
AG®°c0, =-94,26 KKaa/MOJIb.
5.00BSICHATh U MOKA3aTh CXEMATUYHO MPHHIIAIT KAJIOPUMETPUUYECKOTO OIPEICICHHS TeIIOBBIX 3 (-
(beKTOB MPOIIECCOB.
6. JTaBHBIM HUCTOYHUKOM DHEPTUU JJIsi OOJBIIMHCTBA KMBOTHBIX OPTaHU3MOB SIBJISIFOTCS JKUPBI U yT-
JeBoJibl. B opranu3mMe 3TH BEIIECTBA «CrOPAIOT» - OKUCISIOTCA KUCIOPOAOM, MOCTYMAIOIIMM U3 BO3-
JyXa B JIETKHE, U TIEPEHOCATCS TEMOTIO0MHOM KpoBH. TerioTBOpHast CIOCOOHOCTh (KaJIOpPHUHOCTB)
MUIIA OLEHUBAETCs TeIIOBBIM ) dexTom e€ cropanus (kx/KMoIb wiH KKai/kMoib). CpaBHUTE Ka-
JIOPUMHOCTB YIIIEBOJOB U )KUPOB.
CsH1206 + 60, = 6CO; + 6H,0; AHO(Csleoe) =-2820 KI[)K/MOJ'IL;
2Cs57H1006 + 1630, = 114CO, + 110H,0.
AH°rpucreapara riuuepusa = —75520 kJ[%/MOJIb.
7. Jlyis ompeneneHusi CKOPOCTH MHBEPCUU TPOCTHUKOBOTO caxapa B MPUCYTCTBUU COJISTHOM KUCIOTHI
OBLIM MOTYYEHBI CIIEAYIOIINE JaHHbIE!

Bpems, t, ¢ HaOmronaemslit yron BpaiieHus, a, rpaj

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

OHpeI[eJ'II/ITL MOPAAOK PCAKIIMU U KOHCTAHTY CKOPOCTH.

8.0npenenuTh SHEPIUIO AKTUBAIIUH PEAKIIMH TPAaPUIECKMM METOIOM
2Ag + (N H4)28203—> Ag2804 + (N H4)2804,
€CJIM U3BCCTHBI KOHCTAHTBHI CKOPOCTHU U TCMIICPATypa pCaAKIIUU:
t°C 20 40 60
K*10* 0.54 0.66 1.77
9.06’1)5[CHI/ITB IMOHATHUEC U MPUBECTU YPABHCHHUEC KOHCTAHTBI XUMHUYCCKOT'O PABHOBECUSA, UCXOIA U3
YCJIOBHSI PABEHCTBA IPSAMON U 0OPATHON CKOPOCTEH XMMUYECKON PEAKIIMHK
IO.PaCCLII/ITaTL, KaK UBMCHHUTCS CKOPOCTH IIPSAMBIX U 06paTHBIX peaKLlI/Iﬁ B PaBHOBECHBIX CHUCTC-

max: 1) Hy + J; > 2HJ; 2) 2NO + 0, <> 2NO, npu yBeW4YeHUH JTaBJICHH B 2 pasa.



11.00BSICHUTH CYIIHOCTH (DOTOKOJIOPUMETPUUECKOTO METOJa OINpEeeSICHUs] KOHLIEHTPAIMU Be-
IIECTB B pacTBOpax. B kadecTBe OCHOBHI B3sTh 3akoH byrepa-JlamGepTa-bepa.
12.KneTo4Hblil COK, MOJYYEHHbBIA U3 KOPHEW caXapHOW CBEKJIbI, UMEET KOHIEHTPALIMIO caxapa

17% (BecoBbIX). BeruncauTs ero remineparypy 3amep3aHus 1 ocMoThuyecKoe nasienue st 27°C.
ITnotHOCTH pacTBOpa paBHa 1,1 Kr/m°

13.I1pu pactBopenuu 2,76 r TpexaroMHoro cnupta B 200 r Bojbl TEMIIepaTypa 3aMep3aHusl 110-
Hu3miack Ha 0,279 rpagyca. OnpeaenuTb MOJIEKYJISIPHYIO MacCy 3TOTO CUPTA U 3alucaTh

14.TlosicHuTh siBIIEHUS OcMOca U 00paTHOro ocMmoca. OnpeneauTb OCMOTHYECKOE 1aBJIEHUE BOJI-
HOT'0 pacTBOpa ritok03bl Ipu 25°C, eciu B 3 J1 pacTBopa coepKUTCs SOT TIIFOKO3BI.
15.PactBOop TpexaTomHOro crnupra, coaepsxkammuit 1,38 r cniupra B 100 r BoabI, 3amMep3aeT npu
temnepatype —0,279 °C. OnpenenuTs, 4To 3a CIUPT PACTBOPEH B BOJIE.
16.IIaTHIIPOIIEHTHBIN BOJHBIN PacTBOP METHOTO KYIOPOCa MCIOJIB3YIOT B KauecTBe (pyHTUIUAa.
Paccuurtarhs TemnepaTypy 3amMep3aHus 3TOT0 pacTBOpa.
17.Ha ocHOBaHMHM TEOPUH PACTBOPOB OOBSICHUTH MEXAHU3M AIJIEKTPOIUTHUECKON THCCOIMALIUN
CWJIbHBIX U CJTa0BIX 3JIEKTPOJIUTOB.
18.006pacuuth nousitue pH 1 pOH BogHBIX pacTBOPOB.
19.pH pacrtBopa pasen 7,21. HaiiTu KOHIIEHTpaLK BOJIOPOJHBIX, THAPOKCUIIBHBIX HOHOB U pOH.
20.PaccunTaTh KOHIICHTPAIIMIO HOHOB BOJIOPOJIa B pacTBOpax, eciu ux pH paBuel: a) 9,3; 0) 2,7.
VYkazaTh peakiuio cpebl.
21.ITouemy tipu JOOaBICHUM KUCIOT WM 1eiodeii pH OydepHOl cucTeMbl U3MEHsIETCS He3Ha-
yutenbHO? Hamucats Mmexanusm OydepHoro neiictBusi OydepHbIX cMeceil.
22.00bACHUTh TOHATUS AKTHUBHAsA(CBOOOAHAS]) KUCIOTHOCTh U CBSI3aHHAs KHUCIOTHOCTh. Kak
MO>KHO HX OIPEAETUTH B paCTBOpE.
23.00bacHuTh MeToa pH-meTpun (Ha OCHOBE raJlbBAaHMUYECKOI'O 3JIEMEHTA, COCTABICHHOIO W3
XJIOPCEPEOPSHOTO U CTEKIITHHOTO 3JIEKTPOIOB).
24.O0BACHUTD U TIOKA3aTh HA MIPUMeEpaXx SIBICHUS XUMUUYECKOMN U pru3rueckoit aacopOuu.
25.BpIaucauTh BeNUYNHY aacopOuuu no ypaBHeHuro ['n06ca s cimpra npu 200C 1 KOHIEH-
tparuu C2 = 0,25 kMoJIb/IM3, €cli TTIOBEPXHOCTHOE HaTshHKeHUe Boabl — 72,75 <10-3 H/m, pac-
TBOpa criupta — 51+10-3H/m, C1=0,00.
26.00BsCHUTH U NTOKa3aTh HA pUMepax sBJICHUE HOHHOH aicopOuuu.
27.Kak onpenenuTb 0OMEHHYIO KUCIOTHOCTD ITOYBHI.
28.00BACHUTDH IOHSITHE TOBEPXHOCTHO-aKTHUBHBIX BEIIIECTB, MPUBECTU PUMEPHI.
29.0nucath 3aKOHOMEPHOCTH MOHHOTO OOMEHa. YKa3aTh, B KaKOH IMOCIIE€A0BATEIbHOCTH OyneT
IPOMCXOIUTh MOHHBIM OOMeH Ha katuoHuTe B H+- gopme cremyrommx snextposnnto:CaCl2;
KNO3; Na3P0O4; FeCls.
30.CocTaBUTh CTEXHMOMETPHUECKUE YPABHEHUSI HOHOOOMEHHOTO Mpoliecca 00ecCOTUBaHMSI BOIBI.
OOBSICHUTD CYLIHOCTDH ITOTO IMPOLIecca.
31.PaccunTaTh KOIUYECTBO MOJIOUYHOM KUCIIOTHI, aficopOupoBanHoe 100r akTHBUPOBAHHOTO YTJIs,
€CJIM paBHOBECHAs! KOHLIEHTPALKsl MOJIOYHON KUCIIOTHI B pacTBOpE paBHa 7,5 MOJb/JI, a KOHCTaH-
Thl ypaBHeHUs DpeiitHanmxa, onpeieleHHble ONbITHBIE TyTeM, paBHbl K= 3,8 u 1/m=0,17.
32.I1pu agcopOuny MOJIOUYHOM KUCIIOTHI Ha MOYBE ObUIN MOJYyYEHBI CIEYIOLINE PE3YJIbTAThI:
PaBHOBecHas koHneHntpanus, mons/n  0,02; 0,04; 0,08
AnicopOrnust, MOJIB/KT 0,05; 0,10; 0,14.
Onpenenuth 3HaU€HUE KOHCTAHT B ypaBHeHUU DpeiHanxa.
33.K kakomy 2JIEKTpOIy MpH dJeKTpodopese OyayT mepeMenaTbCsl YaCcTUIIBI 30JI MOAHIa Ce-
pebpa, moydyeHHoro B npucyTcTBUH n30bITKa AgNO3? CoCcTaBUTh CXEMY CTPOEHUS MULIEILIBI.
34K xakomy s3JeKTpoAy mpu 3JiekTpodopese OyayT mepeMemarbcss YacTHIBI 30715 CyiIbhuaa
MBIIIbSIKA, CTAOMIU3MPOBAHHOTO CEPOBOJOPOAHON KHUCIOTON? 3amucaTbh CXeMy CTPOCHHUS MH-
LEJUTBI 3TOTO 30JI51.
35.11oporu koaryasnuu A UCCIEAYEMOTO 30JIs PABHBIL:
v(NaNO3) = 300 mmone/am3,y(Na2S04)= 295 mmons/mm3,y(MgCl12)=25 mmoins/nm3,
v(AICI3) = 0,05 mmons /am3. Onpenenuts 3apsi MULIEIUT 30J151.



36.'mapozons xmopuna cepedpa monydeH B u3bbiTke AgNO3.Kakoit u3 anekrponutoB - KCI,
K2S04,CaCl2-6yner nMeTh HAaUMEHBIIHK Mopor koaryisiuu? OTBeT 000CHYHTE.

37.00BSCHUTH U TTOKA3aTh CXEMAaTHYHO MPOIIECC TUTICOBAHUS TTOYB.

38.00bACHUTH U TTOKa3aTh CXEMAaTUYHO MEXaHU3M 00pa30BaHUs IMYJIbCHI pacTBOPOB AJISL OMPbHI-
CKMBaHUs PaCTCHUM..

39.00bscHUTH 00pa30BaHKE UIMCTHIX OCA/IKOB B BOJOEMAaX, IPUBECTH IIPHUMEPHI.

7.4 MeToauyecKkne MaTepuaJibl, onpeaesiioimue Npoueaypbl OeHUBAHUs 3HAHUI, yMe-
HUH U HABBIKOB M ONBITA JeATeJIbHOCTH, XapaKTepU3yKIMX 3Tanbl (GOpMUPOBAHUS KOMIIe-
TEeHIUH

KonTtponb ocBoeHMs nuctuminHbl «Pusndeckas U KOJUIOMIHAS XUMHUSA» IPOBOAUTCSA B COOT-
BercTBuU ¢ [INKyoI'AY 2.5.1 «Texymuii KOHTPOJb YCIIEBAEMOCTH U MPOMEXKYTOUYHAS aTTECTALUs
CTYACHTOBY.

Texymmii KOHTPOJIb O AUCHUUIUIMHE TTO3BOJIET OLEHHUTH CTETIEHb BOCIIPUATHS y4eOHOTO Ma-
Tepuana U MPOBOAUTCS JUISl OLIEHKH PE3y/IbTaTOB U3YYEHUS Pa3/iesioB/TeM AUCLHUIINHBL.

Texymuii KOHTPOJIb MPOBOJUTCS KaK KOHTPOJIb TEMAaTUYECKUH (M0 UTOraM M3Y4EeHMsl OIpe-
JICNICHHBIX TE€M AMCLUIUIMHBI) U PYOEXHbIH (KOHTPOJIb ONPEAETICHHOro pasjesia WIM HECKOJIbKUX
pa3zenoB, nepes] TeM, Kak MPUCTYIUTh K U3YUYEHHUIO OUYEPEIHOM YacTH y4eOHOIro MaTepuana).

a) Kputepusimu OlleHKH BBIIIOJHEHHOTO Kelc-3aJaHusl SBISETCS [TOJHOTA OTBETA HA MPaKTH-
YECKUE U TEOPETUYECKUE BOIIPOCHI.

O1eHKa «OTJIIMYHO» CTABUTCS, €CIIM YETKO HU3JIOKEHbI PEIICHUs U IIPUEMbl BBIITOJIHEHUS 3a/1a-
HUS.

O1eHKa «XOpoLIO» - OCHOBHbIE TPEOOBaHUS K 3aJaHUIO BBIIIOJIHEHBI, HO IIPU 3TOM JIOMYLLIEHbBI
HEJ0YEThI B U3JI0KEHUHU TEOPETUUECKOTO MaTepHala o TeME 3aJaHHUs.

O1eHKa «ylOBJIETBOPUTEIBHO» - UMEIOTCS CYILECTBEHHbIE OTCTYIUICHUSI OT M3JIOKEHUS TeO-
PETHYECKUX U MPAKTUYECKUX BOIIPOCOB MO TEME 3a/1aHuUs.

0) Kputepusimu OILIEHKH BBIIIOJIHEHHOH JIAG0PaTOPHOH PadoThl SBISETCS MOJHOTA BBITION-
HEHMsI pabOThI ¥ OTBETA HA MPAKTUYECKUE M TEOPETUYECKHE BOIIPOCHI.

OneHka «OTJMYHO» CTAaBUTCS, €CJIM BBINOJIHEHBI BCe TpeOOBaHMs K J1abopaTopHOM pabdore,
YETKO M3JI0KEHBI PELICHUs U MPUEMbl BBIMOJIHEHHs paboThl, COOMIOAECHBI TPeOOBAaHUS K BHEIIHEMY
0 OpMIICHHUIO.

OneHka «XOpouIo» - OCHOBHbIE TpeOOBaHUs K JaOOpaTOPHOM paboTe BBINOJHEHBI, HO MpU
ATOM JIOMYIIEHBI HEAOUETHI B U3JI0KEHUH TEOPETUUYECKOT0 MaTepHalia o Teme JabopaTopHoi pabo-
Thl, UMEIOTCS YIYIEHHSI B OPOPMIICHHH.

OneHka «yI0BJIETBOPUTEIBLHO» - HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUSI OT TpeOOBaHUN K
BBITOJIHEHHUIO JIA0OPATOPHOU palbOThl, UCHBITHIBACT 3aTPYIHEHUS NMPH H3JI0KEHUH TEOPETHYECKHUX
BOIIPOCOB I10 TEME PadOTHI.

OneHka «Hey10BJIeTBOPUTEIbHO» - Ta0opaTopHasi paboTa He BBIIIOJHEHA, OOHApYKUBAETCs
CYIIIECTBEHHOE HETIOHMMAaHUE TEOPETHYECKIX BOIIPOCOB MO TEME PabOTHI.

B) Kpurepusimu ounenku pedepara sBISIOTCS HOBH3HA TEKCTa, 00OCHOBAHHOCTH BBIOOpA
UCTOYHUKOB JINTEPATyphl, CTENEHb PACKPBITUS CYIIHOCTH BOMpOCa, COONOJIeHHEe TpeOOBaHUU K
0 OpMIICHHUIO.

OneHka «OTJMYHO» CTaBUTCS, €CIHM BBIIOJHEHbI Bce TpeOOBAaHUS K HAIUCAHUIO pedepara,
o0o3HavyeHa npodiema u 000CHOBAaHA €€ aKTYalbHOCTh, CAENIaH aHAIM3 PAa3IMYHBIX TOUEK 3PEHUS Ha
npo0JaeMy U JIOTHYHO M3JI0KeHA COOCTBEHHAs MO3UIHS, CPOPMYINPOBAHBI BHIBOJIBI, TEMA PACKphITa
TIOJTHOCTBIO, BBIIEPKaH 00beM, COOTFOIEHBI TPeOOBaHUS K BHEITHEMY O(OPMIICHHIO.

OneHka «X0pouo» - OCHOBHbIE TPeOOBaHU K pedepaTy BHINOIHEHBI, HO IPU ITOM JIOMYyIIle-
HBI HEZIOYETHI B U3JI0KECHUU MaTepralia, OTCYTCTBYIOT JIOTHUYECKAsl TIOCIIEI0BATEBHOCTD B CYXKICHHU-
X, HE BBIIEpKaH 00beM pedepara, UMEIOTCs YIyLIeHUs B 0(hOpMIICHUH.



OueHKa «yT0BJIETBOPUTEIbHOY» - HMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT TPEOOBAHHMA K
pedepary.

OneHka «HeyI0BJIeTBOPUTEIbHO» - TeMa pedepara HE pacKpbITa, OOHAPYKHBAETCS CyIIe-
CTBEHHOE HEIIOHUMaHHE TIPOOIIEMBI.

r) Kpurepun oleHKH 3HAHHI CTYJAEHTOB IIPH IPOBEACHUN TECTHPOBAHHS.

OueHka «OTJIHYHO» BBICTABISICTCS MPU YCIOBUU MPABWIBHOTO OTBETA CTYACHTA HE MEHEE
geM 85% TEeCTOBBIX 3aJIaHUI;

OueHka «XOpOIIO» BBICTABIISIETCS NPHU YCIOBUHU NPABUIHLHOTO OTBETA CTYICHTA HE MEHEE
gyeM 70% TEeCTOBBIX 3aJIaHUI;

OueHka «yI10BJIETBOPUTEIbHO)» BBICTABIISICTCS IPU YCIOBUU MPABUIILHOTO OTBETA CTYACHTA
He MeHee yeM 50% TecTOBBIX 3aJaHUI;

OueHka «HeylI0BJIETBOPUTEJIbHO» BBICTABIIICTCS MPU YCIOBUU MPaBUIBLHOTO OTBETA CTY-
nenTa MmeHee yeM 30% TeCTOBBIX 3aJaHMIL;

1) Kpurepun ornieHku 3HaHuN 00y4yaronuxcs NPU BHICTYIJIEHUH € IOKJIA0M

IToka3arens [papanus basnel
CooTBeTcTBHE JIOKJIaJa 3asiB- | COOTBETCTBYET MOJTHOCTHIO 2
JIEHHOW TeMme, LEeNH U 3aJadyaM | €CTh HECOOTBETCTBHS (OTCTYIUICHHUS) 1
MIPOCKTA B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypUpOBaHHOCTh  (Opra- | CTpyKTYpUpPOBaHO, 0O€CIeunBacT 2
HU3alKsg) JOKIaJa, KoTopas | CTpPYKTYpUpPOBaHO, HE 0OecTieynBacT 1
o0ecrieynBaeT TMOHWMAHHE €ro | HE CTPYKTYPHUPOBAHO, HE 00ECIIEYHBACT 0
CoJIep>KaHus

Kynerypa BBICTYIUIEHHsSI — 4Te-
HUE C JINCTa WIM pacckas, o0-
pani€HHBIN K ayTMTOPUH

pacckas 0e3 oOparieHus K TEKCTY
paccka3s ¢ o0paIieHueM TEKCTY
YTEHUE C JINCTA

JlocTynmHOCTE HOKIaza o couep-
JKQHUU IIPOEKTa, €ro LelsX, 3a-
Jlayax, METOIaX U pe3yJibTaTax

JOCTYIHO 0€3 YTOUHSIOIIUX BOIIPOCOB
JIOCTYITHO C YTOYHSIIOIMMHU BOIIPOCAMH
HEJIOCTYITHO C YTOUHSIOIMMH BOIIPOCAMHU

[enecooOpa3HoCTb, UHCTpY-
MEHTAJILHOCTh HarJsJHOCTH,
YPOBEHB €€ UCIOJIb30BAHUS

renecoobpazHa
11enecoo0pa3HoOCTh COMHUTENbHA
HE 1esecoo0Opa3Ha

Cobmo/ileHue BpPEMEHHOr0 per-
JaMeHTa Jokiana (He Oosee 7

MUHYT)

co0t01€H (HE MPEBBIILIEH)
IpeBbIILIeHNE 03 3aMeuaHus
MIPEBHIIIICHHUE C 3aMeUaHNeM

YETKOCTh U MOJIHOTA OTBETOB Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI IO
CYILIECTBY JOKJIaJa

BCC€ OTBCTHI I‘IéTKI/Ie, ITOJIHBIC
HEKOTOPLIC OTBETHI HEUYETKHE
BCE OTBETHI HEUETKUE/HETIOIHBIC

Biagenne cnenuanbHOM TepMU-
HOJIOTHEHN N0 TeMe MPOEKTa, UC-
MOJIL30BAHHOU B JTOKJIAAE

BJIaZiceT CBOOOTHO
HHOTIJa OBUT HETOYEH, OIIHOANCs
HE BJIAJEET

Kynerypa auckyccum — ymenue
MOHATh coOecelHuKa M apry-
MEHTHPOBAaHO OTBETUTb HA €r0
BOIIPOCHI

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

OFRPDNORFPDNORFRPRDNORFLPDNOEFLPDNOELDNOELDN

IIxaJja oueHKH 3HAHUI 00y4arOIUXCH NPH BBICTYIVICHHH C JOKJIAI0M:

OreHka «0TJIHYHO)» — 15-18 Oamnos.




Onenka «xopowmo» — 13-14 6annos.
OreHKa «y/10BJIE€TBOPUTENbHO» — 9-12 Garos.
OreHka «Hey/10BJIeTBOPUTEILHOY — 0-8 OaioB.

¢) Kputepuu BbicTaBIeHHUs OLICHOK MPH MPOBeIeHNH IK3aMeHa.

OneHka «OTJMYHO» BBICTaBIIAETCS CTYAEHTY, KOTOPbI 00J1aaeT BCECTOPOHHUMH, CUCTEMa-
TU3UPOBAHHBIMU U TIyOOKMMH 3HAHMSIMHU MaTepuaja y4eOHOHW HpOrpaMMBbl, yMEET CBOOOIHO BBI-
HOJHATH 3a/1aHusl, IPEAYCMOTPEHHbIE Y4eOHOM MPOrpaMMoOii, YCBOMJI OCHOBHYIO M O3HAKOMUIICA C
JIOTIOJIHUTEIILHOM JINTEpaTypOH.

OneHka «X0OpoIIO» BBICTABIIAETCS CTYAEHTY, OOHApyKUBIIEMY IIOJHOE 3HAHUE MaTepuala
y4eOHOI MpOrpaMMBbl, YCIIEIIHO BBIIOJIHSIOMIEMY MPEIyCMOTPEHHbIE Y4eOHOH IMpOrpaMMoi 3ana-
HUl, YCBOUBIIIEMY MaTepuall OCHOBHOM JINTEPATYpPbl, pEKOMEH1yeMOll yueOHON MporpaMMoi.

OneHka «yA0BJIETBOPUTEJIBbHO» BBICTABIISIETCS CTYJAEHTY, KOTOPBIM 1TOKa3aj 3HAaHUE OCHOB-
HOr0 Marepuana y4eOHOM IporpamMMmbl B 00beMe, J10CTaTOYHOM U HEOOXOAMMOM AJs AalbHeHIen
yueObl, CIIPaBUJICS C BBIIIOJIHEHUEM 3aJJaHUI, 3HAKOM C OCHOBHOM JIUTEPATYPOH.

Onenka «HeyA0BJIETBOPHTEIBLHO» BBICTABIIACTCS CTYNEHTY, HE 3HAIOIIEMY OCHOBHOW 4acTH
Marepuaia ydeOHOH MpOorpaMMbl, JTOMYCKAIOMIEMY MPHHIUITHAIGHBIC OIMMOKH B BBITIOJIHEHUH 3a]1a-
HU, HEYBEpPEHHO ¢ OOJIBIIMMU 3aTPYIHEHUSIMU BBINOJIHAIOLIEMY ITPaKTHYECKUE pabOoThI.

1) Kputeprsmu oLleHKH BBIIOJHEHHOIO KeHC-3aJaHus SIBJISETCS MOJHOTA OTBETA HA IPAKTH-
4YeCKHUEe U TEOPETUYECKHE BOIPOCHI.

OneHka «OTJIMYHO» CTaBUTCS, €CJIM YETKO M3JI0KEHBI PEIICHUs U MPUEMBbI BBIIIOJIHEHUS 3a]1a-
HUSL.

OneHka «XOpoIlo» - OCHOBHbIE TpeOOBaHMSI K 3aJaHUIO BBIIOJHEHBI, HO IMPH 3TOM J0-
IYLIEHbI HEJ0YEThI B U3JI0KEHUU TEOPETUUECKOro MaTepHaa 1o TeMe 3alaHusl.

OneHka «yl10BIETBOPUTEIBHO» - UMEIOTCS CYILIECTBEHHBIE OTCTYIUIEHUSI OT U3JI0KEHUS TE€O-
PETUYECKUX U IPAKTUYECKUX BOIIPOCOB 10 TEME 3aJJaHMU.

8 IlepevyeHb OCHOBHOM M IOTOJIHUTEJIBHOI JTUTEPATYPHI

OcHoBHAaA

1. T'opuikoB B.UM. OcHOBBI przudeckoid XuMun [ DJIEKTPOHHBIN pecypc]: yueOHuk/ ['opiikos
B.1., Ky3nenos 1.A.— DnexTpoH. TekcToBbl€ faHHble.— Mocksa: Jlaboparopus 3Hanuii, 2017.—
408 c.— Pexwum nocryna: http://www.iprbookshop.ru/88904.html.— 3BC «IPRbooks».

2. Pomanenko E.C., ®pannesa H.H. ®uznueckas xumus. CraBpononsckuii TAY .Uz, «Ila-
parpad». 2012. an. axpec http://www.iprbookshop.ru/47378.html.

3. Ilokposckas E.H., benbrioa T.I'. ®uznveckas xumusi. Xumusi atMmochepsl. MOCKOBCKUI
rOCyIapCTBEHHBIN CTPOUTENBHBIN yHUBEpcuTeT, Al [In Op Menna, Ob5C ACB. 2015. a51. agpec
http://www.iprbookshop.ru/366.html.

JlomosHuTeNbHAS

1.9nexkTpoHHBIM yueOHUK 1o ¢uznyeckoi u KommonaHoi xumuu. Tperbsikoa O.., I'ybano-
Ba H.A. 114/57 MB. [Dnekrponnsii pecypc]. — Kpacnomap: KyoI'AY. 2014.- IDA [articlelD]:
1001406014.- Pexxum aoctyna: http:ej.kubagro.ru/2014pdf/14.pdf

2. AunpromkoBa O.B., Bocrpukosa T.U., [1IBeipeBa A.B., [Tonosa E.JO. Xumus. N30pannbie
pazzenbl o0mel Guznueckoil U KoJutouAHONW XuMUU.HoBOCHOUPCKUI rocyaapCTBEHHBI TEXHHUYE-
ckuit yauepcuter.2011.9:1. aapec http://www.iprbookshop.ru/44701.html.

3. Ponun B.B., I'opuakoB 2.B., Opobenr B.A. ®usnueckas u komtonaHas xumus. CtaBpo-
MOJIbCKUM ~ TOCYAapCTBEHHBbIM  arpapHbii  yHuBepcurer, AI'PYC.  2013. 1. an-
pechttp://www.iprbookshop.ru/47377.html.
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http://www.iprbookshop.ru/47377.html

4. bparunkosa .I'. ®u3uK0-XMMUUECKHE OCHOBBI HHKEHEPHOM 3Kosoruu. Poccuiickuil yHu-

BepcuTeT apyk0bl HapooB. 2011. a1 axpec http://www.iprbookshop.ru/11405.html.

5. Kupuuenko O.A. Ilpaktukym no xoimowanou xumuu. [Ipomereit. 2012. a1 ampec
http://www.iprbookshop.ru/18601.html

6. I'ybanosa H.4., TECTHI no ¢usmnueckoii n xomtonnHo xumMuu. OO6pazoBaTeabHbII MOP-

tas1 KyoI'AY. 2010.

9 Ilepeyenn pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHO# ceTn « UHTepHEeT»

DIIeKTPOHHO-OUOIMOTEUHBIE CHCTEMBI OMOIMOTEKH, HCTIOb3yeMble B KyOanckom ['AY

Ne HaumenoBanue TemaTtuka YpoBeHb goctyna Hauano nedictBust u
pecypca CPOK JeCTBUS J10-
roBopa
1 Znanium.com YHuBepcaabHas HNuTtepuer noctyn 16.07.2018
16.07.2019
17.07.2019
17.07.2020
2 N3narenbcTBO Berepunapus WuTepHet goctyn 12.01.19.-
«JIanb» Ceibek. X03-BO 12.01.20
TexHosorus XpaHeHus 1
nepepaboTKU MUIIEBBIX 12.01.20
HPOAYIETOR 12.01.21
3 IPRbook VHuBepcanbHast WuTtepHeT goctymn 12.11.18-
11.05.19
12.05. 19
11.11.109.
12.11.19-11.05.20
12.05.20
11.11.20
4 OobpazoBatenb- YHuBepcanbHas Hoctyn ¢ IIK yHusep-
HbIi opran Kyo6- cUTeTa
Ay
5 DNeKTPOHHBINA YHuBepcanpHas Hoctym ¢ I1K 6ubmmo-
Karanor 6u6mmo- TEKH
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teku Kyol'AY

10 MeToauyeckue yka3zaHusi JJisi 00y4alOUIUXCsl MO0 OCBOEHUIO JTUCIHIIU-
HBI

1. DnexTpoHHBIN yueOHHK MO PU3NUECKOi U KoswtonaHoi xumun. Tpetsskosa O.1., 'ybanosa H. 4.
114/57 MB. [Dnaextponnsiii pecype]. — Kpacnomap: KyoI'AY. 2014.- IDA [articlelD]: 1001406014.-
Pexxum nocryna: http:ej.kubagro.ru/2014pdf/14.pdf

2. KonmoniHast XumMusi B BOIIpOcax M OTBETaX YUeOHO-METOUIEeCKOe Mocooue (yisl yqamuxcs 6aka-

naBpuata Owmonormueckux dakynpbtretoB — Kpacnomap: Kyol'AY, 2013 - 44 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja_khimija_v_voprosakh i_otvetak
h.pdf

3. Meronuueckre ykazaHus Ui KOHTPOJISI CAMOCTOSATEIEHOM pabOThI CTYIEHTOB 1O Kypcy (usmue-
CKOU U KOHHOI/I,Z[HOﬁ XUMHUHAU (,Z[J'I}I CTYACHTOB 6I/IOJ’IOFI/I‘I€CKI/IX CHGHI/IaJIBHOCTeﬁ CEJIbCKOXO03AMCTBEH-
HBIX BY30B) — Kpacuonap: Kyol'AY, 2006 — 41 c —
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukazanija dlja_kontrolja_sa
mrab_po_kursu_fizicheskoi _i_kolloidnoi_khimii.pdf

11 Ilepeyenbr MHGOPMANMOHHBIX TEXHOJIOTHI, UCMOJb3yeMbIX NMPH OCYIlle-
CTBJIECHMHM 00pPa30BaTeJILHOI0 Mpouecca MO AMCHUILVIMHE, BKJIIOYas INepedyeHb
NMPOrpaMMHOIo odecrnedyeHusi ¥ HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM

NHdopmarimoHHbIe TEXHOJOTHH, UCIIOJIB3yEMbIE IIPH OCYIIECTBICHUU 00pa3oBa-
TEJILHOTO Mpoliecca Mo JUCIMUILUIMHE TTO3BOJISIOT: 00€CIIEYUTh B3aUMOICHCTBUE MEKITY
y4acTHHKaMH 00pa30BaTelIbHOTO MpOoliecca, B TOM YHUCIIE CHHXPOHHOE U (MJIM) aCHH-
XPOHHOE B3aMMOJICUCTBHE ITocpeAcTBOM ceTth "MHTepHeT"; pukcupoBaTh X0 00pa3o-
BaTEJILHOTO Mpoliecca, pe3yJbTaTOB MPOMEXKYTOYHOM aTTECTALUU 110 JUCIUIUIMHE U
pPEe3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON MPOTPAMMbI; OpPraHU30BaTh Mpoiiecc odpa-
30BaHUs MyTEM BU3yau3alluy u3ydyaeMoi nHGoOpMaIuy MocpeaCTBOM UCTIONb30BaAHUS
MPE3CHTAIMOHHBIX TEXHOJIOTHI; KOHTPOJUPOBATh PE3yJbTaThl 00yUEHUS HA OCHOBE
KOMITBIOTEPHOT'O TECTUPOBAHUS.

1. Tlepeuens nunensuonHoro 110

Ne HaumenoBanue Kparkoe onucanue

1 Microsoft Windows OmneparnuonHas cucTemMa

2 | Microsoft Office (xirouaer Word, Excel, Power- [MTakeT 0(hUCHBIX MPHIOKESHUI
Point)

2. Tlepeuenp mpoeccHoHANBHBIX 0a3 JaHHBIX U MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM

Ne | HammenoBanue TemaTnka
1 Hayunast snextponnas 6ubnunoreka eLibrary YHuBepcabHas



https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Kolloidnaja_khimija_v_voprosakh_i_otvetakh.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf
https://edu.kubsau.ru/file.php/105/kaf._pochvovedenija/Metodicheskie_ukazanija_dlja_kontrolja_samrab_po_kursu_fizicheskoi_i_kolloidnoi_khimii.pdf

3. Hoctyn x cetu VMHTEpHET, HOCTYN B 3JEKTPOHHYIO HMH(POPMALMOHHO-00pA30BaTEIbHYIO CPELy

YHHUBEpPCUTETA.

12 MaTtepuajibHO-TEXHUYECKOE o0ecreyeHue i1 00yuYeHHs 10 JUCHUILIUHE
[TmarupyemMbie TOMEIIEeHHS ISl TPOBEICHUS BCEX BHIOB yU€OHOM NESITCIIEHOCTH

HaumenoBanwue y4ae0-
HBIX IPEIMETOB, KYp-
COB, IUCLMIUIUH (MOAY-
Jeil), IpaKTHUKHU, HHBIX
BUJIOB YU€OHOI J1esi-
TEIbHOCTH, MIPEAYCMOT-
PEHHBIX y4eOHBIM ILIa-
HOM 00pazoBaTelbHON
MIPOrpaMMBbI

HanmeHnoBanue nmomMeeHui 1uist npo-
BEJICHUS BCEX BUJIOB YUeOHOU JIes-
TEJIBHOCTH, MPEyCMOTPEHHOH yueo-
HBIM TUIAHOM, B TOM YHCJIE TIOMEIIIe-
HUS JJI1 CAMOCTOSITENIEHON paboThI, C
yKa3aHHEM MEPEYHsI OCHOBHOT'O 000-
pyIoBaHuUs, y4eOHO-HATJIATHBIX ITOCO-
OWii ¥ UCTIOJIb3yEeMOTO MTPOTPAMMHOTO
obecrnieueHus

Anpec (MeCTONOJI0KEHNUE) 10~

MEIeHUH [T IPOBEICHUS BCEX

BUJIOB YU€OHOM JCSATEIBHOCTH,
IpeyCMOTPEHHON Y4eOHBIM

IJIaHOM (B Clly4yae peanu3alnuu

00pa3oBaTeIbHON MPOrPaMMBbI B

ceTeBoii (hopMe JOMOTHUTEITHHO
yKa3bIBaeTCsl HANMEHOBAHUE
OpraHu3aluu, ¢ KOTOPOi 3a-

KJIFOUEH JIOTOBOP)

Xumus ¢usznyeckas u
KOJUTOMTHASI

ITomemenne Ne403 3P, mocagoyHBIX MECT
— 90; romanr — 81,4 m?; yaebHas ay-
JATOpUS JJIS TPOBEAECHUSA 3aHITUH JIEK-
OUOHHOTI'O THIIA.

Crnennanm3upoBaHHas MeOenb (ydeOHas
JTOCKa, yaeOHast MeOelb);

TexHnyeckue cpencTBa oOydeHHs, HAOO-
PBl IEMOHCTPALIMOHHOTO 00OPYAOBaHUS U
y49eOHO-HATTISAHBIX TTOcoOuid (TIPOeKTOp,
JKpaH);

nporpaMMHOe oOecredeHue:
Office;

Windows,

r. Kpacnonap, yn. Kanununa 1.
13, 3manue ydeOHOro Kopiryca
(akynpTeTa 3aUTHl PACTEHHI

Xumus  ¢usznyeckas u
KOJIJIOUAHAs

Ilomemenue Ned04 3P, mocamgodHBIX
Mect — 16; mromaas — 50 m?; mabo-
paTopus .

XUMHYECKUE CTOJbI, TICYKU DIICKTPH-
YECKHUE, BEChI, MEIIAJIKH MarHUTHEIC,
MOJISIPUMETPHI.

CnenmnanusupoBaHHas
MeOenn(yuebHass gocka, yuyeOHas Me-
0enn);

r. Kpacnonap, yn. Kanununa 1.
13, 3manue ydeOHOro Kopiryca
(bakynpTeTa 3alMUTHl PACTCHHUH

Xumus  ¢usznyeckas u
KOJIJIOUAHAsS

ITomemenne Ne4(02 3P, momans —
45,3Mm?; maboparo-pus.
XOJOIUIbHUK — | TIT.;
nmabopaTopHoe 000pyI0BaHUE
(Becbl — 2 mIT.;

Hacoc — 1 mT.;

Memiainka — 1 mT.;);

crienManu3upoBaHHas Meoenb(ydeOHas
JIocKa, yueOHasi MeOelb).

r. Kpacnonap, yn. Kanununa n.
13, 3manue y4yeOHOro KopIryca
(akynpTeTa 3alUThl paCTEHHI

[TomerieHus 171st XpaHeHHs! U TPOPHIAKTHIECKOr0 00CTy)KMBaHUsl y4eOHOro 000pyI0BaHUs

Xumusa — uznyueckas
KOJUIOMIHAS

u

ITomemenue Ne410 3P, mimomans —
22,9M%; moMenieHue s XpaHeHUs U
MPOPUITAKTHIECKOTO  OOCITYKHBAHUS
yueOHOr0 000PYIOBAHMS.

r. Kpacnonap, yn. Kannnauna a.
13, 3manme y4eOHOro KopIryca
(bakynpTeTa 3alUTH PACTEHHI







