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PaGouasi mporpamMma AMCLHILIAHEB! «XuMust (pusnyeckas U KOJUTOUIHAS )»
paspaborana Ha ocHoBe ®I'OC BO 19.03.02 «IIpoayKTel MUTaHHS U3 PAaCTUTEIb-
HOTO CBHIPbS» yTBEPKIEHHOrO PHUKa3oM MUHHCTepCTBa 00pa3oBaHus U HAayKH PO

12.03.2015 r. Ne211.

ABTOp:

K.X.H., JOLIEHT B.C. 3aBogHOB
[ W

PaGouas mporpamma oGCyXJIeHa W PEKOMEHIOBaHa K yTBEPKICHHIO PEIICHHEM
xadeapsl xumun ot 02.03.2020 r., mpotokon Ne7

3aBenyromui Kapeapoit E j
JI-p XUM. HayK, mpodeccop Cg‘?@ E.A. Kaiiroponosa

N

PaGouasi mporpamMma o00peHa Ha 3aceJaHii METOIMYECKOH KOMUCCHH (aKybTeTa
nepepabaTHIBAOIIMX TEXHOIOTUH, IpoTokon Ne 7 ot 18.03.2020 T.

[Tpencenarens

> -~
METOINYECKOW KOMUCCHH ///////f — E.B. Illep6akoBa
1.T.H., mpodeccop 7

PyxoBoaurelb
OCHOBHOH TPO(eCcCHOHAIEHOM
006pa3oBaTeNbHON MPOrPaMMEI

K.T.H., JOLIEHT H.B. Kenuiiz




1 Iean 1 3a1aun 0CBOEHUSI JUCHUIIIUHBI

eabr0 OCBOCHHUS AUCUHUIUIUHBI «XUMHS ((pU3HYecKass M KOJJIOUIAHASA)» SBISCTCS
dbopMupOBaHUE KOMIUIEKCA 3HAHUN O (PU3HKO-XMMHUYECKUX OCHOBAX TEXHOJIOTMYECKUX IPOIIeC-
COB B arpONPOMBIIIUICHHOM CEKTOPE, MPUOOPETCHHE OMbITAa PEIICHUS TMPUKIIAIHBIX 3a/1a4 YKCIIe-
PUMCHTAJIbHBIMHA U PACYCTHBIMU MCTOAAMU B arpO3KOJIOTHICCKUX 06’LCKTaX.

3apaum AU CHUNIHHBI

- copMHUpOBaTH CIMOCOOHOCTh UCHOIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTIINH B TPO(PECCHOHATBHON IEATETLHOCTH

- chopMupOBaTH HABBIKK MPOBENCHUS (PU3UKO-XHMHUYECKOTO aHAN3a;

- chopMHUpOBaTh HABBIKU PabOTHl HA COBPEMEHHOW y4eOHO-HAyYHOW ammaparype IMpHu
IMPOBCACHNU (1)I/IBI/IKO-XI/IMI/I‘-IGCKI/IX 9KCIICPUMCHTOB.

2 IlepeyeHb IIAHUPYEMBIX Pe3yJbTATOB MO AUCIHHUILJIMHE, COOTHECEHHBIX C MJIAHM-
pyeMbIMH pPe3yJibTATAMH 0CBOEHHSI 00pPa30BaTe/IbHOI MPOrpaMMbl

B pe3ysbTaTe 0cBOeHUSI AUCHUILIUHBI GOPMHUPYIOTCS CileIyIONIHe KOMIIeTeHIUN:

— CIOCOOHOCTBIO OCYILECTBIISATH MTOUCK, XpaHEHHUE, 00pabOTKy M aHaJIN3 HHPOPMALIUU U3
Pa3IUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, MPEACTABIATH ee B TpedyeMoM (opMate ¢ HCIOIb30Ba-
HUEM UHPOPMAITMOHHBIX, KOMIIBIOTEPHBIX U ceTeBBIX TexHomorui (OIIK-1)

— CIOCOOHOCTBIO UCTOIb30BaTh B MPAKTUYECKOM NEATEIBHOCTH CTIeUaTU3UPOBaHHbIE
3HaHUS (PyHIAMEHTAIBHBIX pa3eloB (GU3UKU, XUMUHU, OMOXUMUU, MATEMATUKH TSI OCBOCHHUS
(U3UYECKUX, XUMUUECKHIX, OMOXUMHUYECKUX, OMOTEXHOJIOTHIECKUX, MUKPOOUOJIOTUYECKUX,
TEIIO(U3UIECKUX TPOIIECCOB, MPOUCXOASIINX MPU MPOU3BOACTBE MPOTYKTOB MUTAHUS U3 pac-
tuTenbHOTO ChIphs (ITK-5)

3 Mecto aucuuninubl B cTpykrype OII 6akanaBpuara
«Xumus (pusuyeckasi M KOJJIOMIHAN)» SBISCTCS TUCHUIUIMHON Oa3zoBoit wactu OIl
HOJATrOTOBKM oOy4aromuxcs mo HampasieHuio 19.03.02 «IIpoayKThl MUTaHUS U3 PACTUTEIHLHOTO

CBIPBSI».

4 OobeM gucuuIIMHbI (108 yacoB, 3 3a4eTHBIX eIMHHUIIbI)

Bunpl yae6HO# paboThI O06bem, 9acoB
O4YHas
KonTakTHas padora 57

B TOM 4YHCJIE
- ayJUTOpHAs 10 BUJAM y4eO-

HBIM 3aHATHI 54
- JIEKIUU 18
- 1abOpaTOPHBIC 36

- BHEAYAUTOPHASI -
- 3a4eT -
- 9K3aMeH 9
- KOHCYJIbTALIUU 3

CamocrosiTesibHasi padoTa

B TOM YHCJIE: 51

- KypcoBasi paboTa (ITPOeKT) -

- HOpouuc BHIABI CaMOCTOA-
TEJTHLHON pabOTHI 51

Wrtoro o qucuuruinee 108/3




5 Copep:xkanne Iy CHUNTHHBI

[To uToram n3yuaeMoro Kypca CTyJIEHTHI CAAIOT IK3aMEH.
JucuunnmHa n3ydaercs Ha 1 kypce, Bo 2 cemecTpe.

Conep:xaHue W CTPYKTypa AUCHHUIUIMHBI: JIEKIMHA M CAMOCTOsSITeIbHAsE padora mo
dopmam o0yueHust

n/n

HaumeHoBaHue TeMEI
C YKa3zaHuem
OCHOBHBIX BOIIPOCOB

dopmupyembie KOM-
METEHIH

Ounas popma
00yd4eHus, Jac.

3aouHas ¢popma
0o0yJeHus, Jac.

CamocrosTenbHas

Jlexumn
e pabora

CamocrosTenbHas

Jlexuuu
et pabora

IIpeamer ¢usndeckol M KOJUIO-
naHol xuMuu. CoCTOSIHHE Bete-
cTBa. DHeprus, pabora, TEIIoTa.
IlepBoe Hayano TEPMOAUHAMHKH.
TerutoBoit ekt peaknum.
Bropoe Havaso TepMOIMHAMUKH.
Outponusa. CBoOoHasT SHEPTUs U
HANPABJICHUE XUMHUYCCKUX pPeak-
LUH.

OIIK-1
IIK-5

Kunernka XuMUYECKUX pEaKIHil.
CKOpOCTh XUMUYECKUX PEAKIIH.
Koncranta ckopoctn Xumuye-
CKHUX pEeaKIIHil.

BinsHre KOHIIGHTpalMM M TEM-
mepaTypsl Ha CKOPOCTh XUMHYE-
CKHX DPEaKIuil. DHEprusi aKTHBa-
1y, OCHOBHBIE TIPUHIIMIIBI KaTa-
JIn3a.

OIIK-1
IIK-5

3akoH aeicTByromux macc. Kon-
CTaHTa XHMHUYECKOTO pPaBHOBE-
cus. @oroxumus. 3akoHbl (POTO-
XUMHH. ®DOoTOKOTOpUMETPUIC-
CKO€ OTIPE/ICIICHUE KOHIICHTPAIIUT
BEIIIECTB.

CpoiicTBa pacTBOPOB. 3aKOHBI
Paynsa. Kpuockomus. DOyimmmo-
ckorusi. OcMoc. 3aKOHOMEPHOCTH
OCMOTHYECKHX SIBJICHUI.

OIIK-1

CnaOble W CWIJIBHBIE DJICKTPOJIH-
ThI. DJEKTPOJUTHUYECKAs JHCCO-
nyanus u ruaparanys. [loasrue o
pH, pOH pactBopoB. CBoiicTBa
Oy(epHBIX CHCTEM.
DIEKTPONPOBOJHOCTh PACTBOPOB.
3akoH pasbaeneHus OcCTBabaA.
3aK0H HE3aBHCHMOCTHU ABIDKCHUS
noHoB  Konpoayma. Ilogsux-
HOCTH HOHOB.

OIIK-1
IIK-5

lanpBaHMYeCKHE SJIEMEHTHI.
ONeKTpomHbIE  MOTEHIWATBl U
OJIC sneMeHTOB. YpaBHEHHE
Hepucra. [ToTenmomeTprueckuit
MeTo] u3Mepenuit pH.

[ToBepXHOCTHBIC SBICHHSA. AX-

OIIK-1
IIK-5




cé’ Ounast popma 3aouHas popma
z - 00yJeHus, Jac. 00y4eHwusl, Jac.
No HaumeHnoBaHue TeMbI 25 | §
C YKa3aHHEM 85| ¢
n/n 2 & 3 CamocrosTenbHas CaMocTrosTenpHast
OCHOBHBIX BOIIPOCOB =g |  Jlekuun Jlexnun
zZ pabota pabota
8
copOmust. Anresusi. CMadnBaHHe.
Ommyeckas W XUMHUYECKas aj-
copOIwsL.
AncopOmmst MTOBEPXHOCTHO-
aktuBHbIX BenlecTB ([TAB). An-
6 copOIMs DIEKTPOIINTOB OIIK-1 ) ) 6 i i
HpoiiHoit snmexktpuueckuii cioit. | IIK-5
HonoobOmenHas aacopOIHs.
CtpoeHne MULEIUIBI 307151,
OJNEeKTPOKMHETHYECKUE SIBIICHHSI.
3apsn MOBEpXHOCTH dacTull. Mc-
TIOJIF30BAHNE HMOHOOOMEHHOM
afcopOmMu B CEIbCKOM Xo3stii- | OIIK-1
7 2 2 6 - -
CTBe. IIK-5
Komnounnnele cucremsl. Knaccu-
¢ukamss. MeTonel  TOTY4EHHUS
KOJUIOUJHBIX CHCTEM
MoneKynsIpHO-KHHETHICCKIE
CBOHCTBA KOJIJIOMIHBIX CHCTEM.
CenumeHTarusi.
8 Kunernueckas u arperatusnas | OIIK-1 5 5 6 ) )
ycroiunBocts. ®Pakrtopsr ycroit- | IIK-5
YUBOCTH KOJUIOUJHBIX CHCTCM.
Koarymnsuus 3omei snexTposinra-
MH.
PacTBOpBI BBICOKOMOJIEKYISIPHBIX
coemuuennii (BMC) kak kosio-
unHble cucteMbl. Habyxanme u
pactBopenne BMC. Murnemnsip-
o OIIK-1
9 | Hble cBoMcTBa pacTBOpoB [TAB. [IK-5 2 2 6 - -
Bunsr kommtonnssix cuctem. Cyc-
TICH3UM, SMYIBCHH, TEHBL [Ipo-
IecChl  CTPYKTYpOOOpa3oBaHMSI.
[Tosryuenue cTyaHel u reneit
Hroro | 18 | 51 - -
Conep:kaHue M CTPYKTYpa JUCUMILUIMHBI: JJa0opaTopHbIe 3aHATHS 10 popmam 00y-
YeHUA
£
8 = £ | Ounas ¢op- 3aounas
Ne HanmMenoBanue TeMbl 29 3 VA 06vIe- dbopma
/11 C YKa3aHUEM OCHOBHBIX BOIIPOCOB g B 3 y o0y4eHus,
gz @) HUS, Yac. yac.
a
Texunka 0e30MacHOCTH B J1a0OPaTOPUsAX (PU3KOIIIOUIAHON OIK-1
1,2 | xumuu. BeimonHenne u oopmiieHue J1abopaTopHBIX pa- 1K-5 2 4 -
60t. [IprMepsI perieHus 3a1a4.
Xumuueckasi TepMOJAMHAMHUKA.
OIIK-1
3,4 | JlaboparopHas pabora: K-5 2 4 -
«Omnpenenenune TemmoBoro dhdexra pacTBOPEHUS COICi»




n/n

HaumeHoBaHue TeMEI
C YKa3aHUEM OCHOBHBLIX BOIIPOCOB

dopmupyemble
Komnerennuun

Cemectp

OuHnas ¢pop-
Ma 00yye-
HH, Yac.

3aouHas
¢dopma
o0yueHwUs,
yac.

5,6

Xumudeckasi KHHETHKA U KaTaju3.

Jlaboparopnas pabora:

a) «M3yueHne KMHETHKU peakini HHBEPCHHU caxapo3ay,

0) «l3yueHne BIUMSHUSA TEMIIEPATyphl HA CKOPOCTH peak-
IIUHM MHBEPCUU Caxapo3bDy,

B) «/3ydeHne KMHETHKH peakiuu 00Opa30BaHUs KEIe30-
POJIAHUTHOTO KOMILJICKCAy.

OIIK-1
IK-5

7,8

®doroxumus. Poromerpudeckue METOABI aHAIN3A.
JlabopaTopHast paboTa:

a) «OmnpeneneHrne KOHLEHTPALUM HOHOB B pacTtBope (o-
TOKOJIOPUMETPHUYECKUM METOZIOM,

06) «Ompenenenne MakCUMaJIbHON abcopOmuM cBeTa
nonamu Cu®' u Fe¥'y.

OIIK-1
IK-5

9,10

CBolicTBa PacTBOPOB.

Jlaboparopnas pabora:

a) «Kpunockomusy,

0) «KoHmykTomMeTpus,

B) «IloTeHimmomeTpuieckoe onpenencuue pH u OydepHoii
E€MKOCTH MOYBEHHBIX PACTBOPOBY.

OIIK-1
IK-5

11-
14

[ToBepxHOCTHBIE SIBICHUS. ACOpOIHs.

JlabopaTopHast paboTa:

a) «Ompenenenue BennunHbl aacopbimn [TAB Ha noepx-
HOCTH JKUJKOCTHY,

0) «OmpeneneHre BEIWYUHBI aICOPOIMHA OPTraHUYIECKHUX
KHCJIOT HAa aKTHBHPOBAHHOM YTJIE W TTOYBEY,

B) «Onpenenenre oOMeHHBIX KaTOHOB H' B cucreme
MIOYBa-pacTBOP,

r) «OnpeaeneHue MOBEPXHOCTHOTO HATSKESHISI PACTBOPOB
CHHPTOB MeToi0M Pebunmepay.

OIIK-1
IK-5

15,
16

Komnnouanslie cucteMsl.

JlabopaTopHast paboTa:

a) «Ilomy4eHre KOJUIOUAHBIX CUCTEM,

0) «Koarymsmus 307ei JJIEKTPOIUTaAMI,

B) «3ammuTHoe JeiicTBre pactBopoB BMC»,

r) «HaxoxneHne n3031eKTpUUECKOil TOUKH KEJIaTHHA T10
CTETICHH HaOyXaHUs)

OIIK-1
IK-5

17,
18

PaccmoTpenne BOMPOCOB CaMOCTOSTEIHHOM MOATOTOBKH.
IIpoBepka mMHAMBUAYaAIbHBIX 3anaHuil. MtoroBoe TecTH-
poBaHHe

OIIK-1
IK-5

Hroro

36

6 IlepeyeHb y4eOHO-METOAUYECKOr0 OOecTeYeHUs I CAMOCTOSTEJIbHOH PadoThl
00y4YaAKOIIUXCS MO TUCIHHILINHE

6.1 MeToanueckue yKazaHus (1Ji CAMOCTOATEIbHOI padoThI)

1. TperbsixoBa O.M, I'ybanoBa H.f. Konnouanas xumusi B Bompocax M OTBe-
Tax. YueOHo-MeToanmueckoe  mocobme. M3a.  Kyol'AYy, 2013. -



https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Kolloidnaja_khimija
_v_voprosakh_i_otvetakh.pdf

2. TpetpsikoBa O.U. YyeOHo-meToanueckoe nmocodue A MOArOTOBKU K IK3a-
MeHY 0 Kypcy gusuueckoin u koyutonanon xumuu. Ky6I'AY, Kpacuonap.-
2013.- 40 c. https://kubsau.ru/education/chairs/chemistry/publications/

3. Meroanueckue yka3zaHus AJisi KOHTPOJI CaMOCTOSITENIbHON pabOThl CTYIEeH-
TOB M0 Kypcy (pU3HUECKON U KOJUIOUTHONW XUMUU (AJ1s CTyA€HTOB OMOJIOTH-
YECKUX CHeIHaTbHOCTEH CeIbCKOXO3SHUCTBEHHbIX BY30B) — KpacHonap:
Ky6l'AY, 2006 — 41 C —
https://edu.kubsau.ru/file.php/105/kaf. pochvovedenija/Metodicheskie ukaz
anija_dlja_kontrolja_samrab_po_kursu_fizicheskoi i_kolloidnoi_khimii.pdf

4. T'ybanoBa.H.A. TpetrbsikoBa O.U., louenko C.I1. YueOHoe mocobue K ja-
OoopaTopHbIM paboTaM 1o Gu3nyecKord U KoutouaHou xumuu. KpacHonap,
KT'AY, 2010 r.,346 c., rpud Mums. c/x03 PD.—
https://kubsau.ru/education/chairs/chemistry/publications/

5. DneKkTpoHHBINH Y4eOHUK MO (PU3NUECKON U KOJJIOMTHOW XUMUU. TpeThsIKoBa
O.U., I'ybanoBa H.A. 114/57 MB. [Dnexrponnsiii pecypc]. — KpacHonap:
Ky6I'AY. 2014.- IDA [article ID]: 1001406014.- Pexum pocrtyma:
http:ej.kubagro.ru/2014pdf

6. Xumusa. M30panasie pa3genbl o0meld (GU3NYecKO U KOJUIOMIHONW XUMUU
[DnexTpoHHBIN pecypc]: yueOHoe nmocobue/ O.B. Anapromkosa [u ap.].—
DnekTpoH. TekcToBble NanHble.— HoBocubupck: HoBocubupckuii rocyaap-
CTBEHHBIM TeXHUYECKUW yHuUBepcureT, 2011.— 160 c.— Pexum nocrymna:
http://www.iprbookshop.ru/44701.html. — 3BC «IPRbooks»

7 @OHI OLIEHOYHBIX CPEACTB sl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTAlMU

7.1 IlepeyeHb KOMIETEHIMIA ¢ YKa3aHHMeM J3TanoB uXx (GopMHpPOBaHHUS B Mpolecce
0CBOEHUs1 00pa30BaTEJIbHON MPOrpaMMbl

OIIK-1 — cnocoGHOCTh OCYIIECTBIIATH MMOUCK, XpaHeHHE, 00pabOTKy U aHaIu3 UH(OPMAIH U3
Pa3IMYHBIX HCTOYHUKOB M 0a3 TaHHBIX, IPEACTABIATH €€ B TpeOyeMoM (opmare ¢ HCIoIb30Ba-
HUEeM WH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTUH

1 Nudopmarnka

dusuka

XuMmust (OCHOBBI 00IIEH 1 HEOPraHUIECKOW, aHATUTHIECKAsT )

Temio- 1 XJIag0TEXHUKA

OCHOBHBIE MNPUHOUIIBI OPraHu3alu 3J0pOBOI0 MUTAHWUA HACCIICHUS PO

XuMus opraHudeckas

WIN[IN| N =] —

OU3NKO-XUMUYECKUE OCHOBBI U OOIIHE MPUHIIMIIBI TEPEePadOTKU PaCTUTEIBHOTO
CBIpbSI

DNEKTPOTEXHHUKA U AIEKTPOHUKA

KomnbrotepHas rpaguka

[IpuknagHas MexaHuka

BBCI[GHI/IG B TCXHOJIOTHIO ITPOAYKTOB IMUTAHU

DN W] W

IMTumesast xumMus




6 CranjapTu3aiys U DKCIIEPTH3a MsICa U MACHBIX POLYKTOB

7 CranapTu3aiys 1 9KCIIEPTH3a MOJIOKA ¥ MOJIOYHBIX IPOIYKTOB

7 CucTeMbl YIpaBICHUS TEXHOJIOTHYECKUMH MPOIIECCAMH U HH(POPMAIHOHHBIE

TEXHOJIOTUU
7 KoMIboTEpHOE MOIEIUPOBAHKE TEXHOJIOTUYECKUX POIECCOB MUIIEBBIX MPO-
U3BOJICTB

8 DKonorus

8 [MpeaaumioMHast IpaKkTHKa

8 3aiura BBIYCKHOU KBaIM(UKALMOHHOM paboThl, BKIOYas MOANOTOBKY K 3a-
IUTE ¥ TPOLELYPY 3aIIUTEI

[MK-5 — CrocoOHOCThIO MCTOIB30BaTh B MPAKTUYCCKOW NEATEIHHOCTH CHEIHAIN3HPOBAHHBIC
3HaHUS (YHIAMEHTAIBHBIX Pa3/iejioB (DU3UKH, XUMUHU, OMOXUMHUH, MATEMATHKHU ISl OCBOCHUS
GU3NYECKUX, XUMHUYECKUX, OMOXMMHYECKHX, OHMOTEXHOJOTHYECKHX, MHUKPOOHOIOTHYECKHUX,
TEIIO(U3UIECKHUX TPOIIECCOB, MPOUCXOISIIINX MMPU MPOU3BOACTBE MPOIYKTOB IMUTAHUSA U3 pac-

TUTCJIbHOT'O ChIPbA

dusuka

Xumus (OCHOBBI OOIIEH W HeOopraHW4e-
CKOM, aHAJTMTHIECKAas)

Maremaruka (BbIciIas)

XuMHs OpraHudeckas

Tenio- 1 X1agoTeXHUKA

[IpuknagHas MexaHuKa

ConpoTuBieHne MaTepUaIOB

MaremaTturka (CTaTUCTHKA)

3H€KTp0TeXHI/IKa H DJICKTPOHHKA

W[ W [W NN [N

OU3NKO-XUMUYECKHE OCHOBBI U OOIIHe
MPHUHIIUATIBL TIEPEPa0OTKU PACTHTEIHLHOTO
CBIpbsI

Jeranu mammy

OcHOBBI XpomaTorpahuun

buoxumuns

buosnorusa

[TumeBast MUKpOOHUOIOTHS

AR WIW[W[W

OCHOBBI OMOTEXHOJIOTHH HPOAYKTOB IH-
TaHUS

N

IIumeBas xumus

TexHonornueckue 1006aBKU M yIydIlInTe-
U IS IPOM3BOJICTBA MPOAYKTOB IMHTA-
HUS U3 PACTUTEIBHOTO CHIPhS

Buodusuueckue MeTonbl OIEHKH Kaye-
CTBa IPOAYKTOB MMUTAHMUSI

[TpegaumioMHas npakTuKa

['ocynapcTBeHHast HTOroBasi aTTeCTaLMs




7.2 OnucaHue mokasaresieil U KpUTepHeB OLEHUBAHUS KOMIIETEHIM Ha pa3jiny-
HBIX 3TANax ux (pOpMHUPOBAHUS, ONIMCAHHUE IIKAJIbI OLlEHUBAHUSA

ILnanupye-
MBIE pe3yJib-
TaTBI OCBOE-
HUS KOMIIE-

TECHILIUU

YpoBeHb OCBOEHUS

HEY/I0BJICTBOPHUTEIb-
HO(MHHUMAIILHBIN HE
JOCTHTHYT)

yIIOBJIETBOPUTEIb-
HO(MHUHUMAJIbHBIH,
MOPOTOBBIN)

XOPOILO
(cpemuuit)

OTIIUYHO
(BBICOKMI)

OreHou-
HOE Cpell-
CTBO

(OIIK-1) cioco0HOCTH OCYIIECTBJISATH MOUCK, XPAHEHNeE, 00pad0TKY M aHAJIN3 HH(OPMALMH U3
Pa3JIMYHBIX HCTOYHUKOB U 023 IaHHBIX, MPEICTABJIATH ee B TpeGyeMoM ¢opMaTe ¢ HCIO/1b30BAHH-
eM MH(OPMAILMOHHBIX, KOMIIBIOTEPHBIX M CeTeBbIX TEXHOJIOTHii

3Hath: oc- YpoBeHb 3HaHUM HUXKE | MUHUMaIBHO AOIY- VYposens 3Ha- | YpoBenb3Ha- | TecTupo-
HOBHBIE Tpe- MUHHMAJIBHBIX Tpebo- CTHMEIN ypOBEHb 3Ha- | HUH B 00beMe, | HUil B 00beMe, | BaHHE,
OGoBaHUS K BaHUH, IMEJIH MECTO HUH, JOMYyIICHO MHOTO | COOTBETCTBY- | COOTBETCTBY- BBITIOJTHE-
nHpOpMAaI- rpyOBIe OMNOKH HETrpyObIX OMMOOK OITIEM TIPO- FOIIEM TIPO- HUE UH]U-
OHHOMH 0e3- rpaMme moJi- rpaMme o BUyaJIb-
OTIaCHOCTH TOTOBKH, J0- TOTOBKH, 0€3 HOTO J0-
npu paboTe B IIyLICHO He- OLTHOOK MalIIIHEero
I00ANTBHOM CKOJIBKO He- 3a/laHus,
CeTH IpyOBIX OIIK- caava KoJ-
00K JIOKBHY-
MOB.
Y™merts: mpu- IIpu pemenuu cran- IIpogemoncTpupoBa- IIpongemon- IIponemon-
MEHSTb WH- JApTHBIX 3a7a4d HE MPO- | HBI OCHOBHBIC YMEHHS, | CTPHPOBAHBI CTPUPOBAHEI
(hopmarmon- JEMOHCTPHPOBAHBI OC- | PEIICHBI TUIIOBEIE 3a- BCC OCHOBHBIC | BCC OCHOBHBIC | o
HO- HOBHBIC YMEHUS, IMENN | a9l C HETPyObIMH yMeHus, pe- YMEHHS, pe- e 1 38
KOMMYHHKa- MECTO rpyOble OIMOKH | OIIMOKAaMH, BHITIOJHE- | IICHEI BCE IIIEHBI BCE S
I[IOHHBIC TEX- HBI BCE 3a/IaHusl, HO HE | OCHOBHBIE OCHOBHBIE 50paTo
HOJIOTHH B MIOJTHOM 00BeMe 3a/1a4M C He- 3a/1a4u C OT- patob
HBIX paboT;
rpyObIMH JIETEHBIMA .
YCTHBIA
OIITHOKAMH, Hecyle-
WIH TIHCh-
BBITTOJTHCHBI CTBCHHBIMU .
MEHHBIH
BCC 33/IaHUS B | HEJIOYCTaMH,
orpoc.
MIOJTHOM 00B- | BBITIOJHEHBI
eMe, HO HEKO- | BCe 3aJaHus B
TOpBIE C MTOJTHOM 00'B-
HEe0YeTaMH eme
Hwmets HaBel- | [Ipu permenun cran- HNmeetcss MuHUMAaIB- IIpogemon- IIponemon-
KA ¥ (WIIN) JApTHBIX 3a7a4 He MPpo- | HbI HaOOp HABBIKOB CTPUPOBAHEI CTPUPOBAHEI
BIIA/IETh: JICMOHCTPUPOBAHEI 0a- | VIS PEIICHUS CTaH- 0a30BEIC HaBBIKH TIPU Ioxarortos-
HaBBIKAMU 30BBIC HABBIKY, HIMEITH JAPTHBIX 337124 C He- HABBIKH TIPH pelICHUM He- | Ka JIOKJIa-
MoKCKa 1 MECTO rpyObIC OIIMOKKH | KOTOPBIMH HEJIOYETa- | PCIICHHU CTaHIApTHBIX | IIOB, pede-
aHaM3a WH- MU CTaHIAPTHBIX | 3a1a4 Oe3 paToB; K-
dhopmarmu B 3aa4d ¢ HEKO- | OIMIMOOK U 3aMeH.
I00ATBHBIX TOPBIMU HEJ0YETOB
CeTAX HEeT0YeTaMH

(IIK-5) crioco0HOCTD HCNO0JIB30BATH B IPAKTHYECKOM AeATeTbHOCTH CIIeHAIM3HPOBAHHbIC 3HAHUSA
(pyHgamMeHTAIBLHBIX pa3aeaoB GU3NKH, XUMHH, OMOXHMHUH, MATEMATHKH VIS 0CBOCHHS (pu3n1e-
CKHX, XHMHYECKHX, 0HOXMMHYECKHX, 0MOTeXHOJIOrHYeCKIUX, MUKPOOHOI0THYEeCKHX, Telopusnye-
CKHX NPOLECCOB, MPOUCXOASIUX NPH NPOU3BOACTBE NPOAYKTOB NUTAHUS U3 PACTUTEIBHOIO ChbI-

pbs
3HaTh: ce- | @parMeHTapHbIC Henonnsle 3Hanus Cdhopmupo- | Chopmupo- | Tectupo-
[UANIA3UPO- | 3HAHMA CHEIHATN3U- | CHEeIHaTU3uPOBaH- BaHHBIC, HO | BaHHBIEC CH- | BaHUE;
BaHHBIC Pa3- | POBAHHBIX Pa3/IeNIOB | HBIX pa3eNioB (u- coaep:Kalliue | cTeMaThue- | BBINOJIHE-
Jenbl Qu3u- | GU3MKH, XUMUH, 3HWKH, XUMHH, OHO- OTJICTIbHBIC CKHC 3HAHUSl | HUE  UH-
KW, XMUH, OMOXMMHH, MaTeMa- | XUMHUH, MATEMATHKH | TPOOEIBI CTIeIHalTu- TUBUY-
OMOXUMHUH, THUKH JJII OCBOSHUS JUIsS OCBOCHUS (PHU3H- | 3HAHUS CIie- | 3UPOBAHHBIX | aJbHOTO
MaTeMaTUKH | (PU3UYCCKUX, XUMH- YECKUX, XUMHYE- LMAaTU3UpOo- | pPa3deiioB JIOMaIlIHe-
JUTSL OCBOE- YEeCKHX, OMOXUMHYE- | CKHX, OMOXHMUYe- BaHHBIX pa3- | GU3MKHK, XU- | TO  3aj1a-




HUs pU3NYe- | CKUX, OMOTEXHOJIOTH- | CKUX, OMOTEXHOJIO- NeNoB Gu3u- | Muu, Ono- HHS, cJa-
CKUX, XUMH- | YECKUX, MUKPOOHO- THYECKUX, MUKPO- KH, XUMHH, XUMHH, Ma- | 9a KOJIJIO-
YECKUX, JIOTMYECKUX, TEILIO- OHOJIOTUYECKUX, OHOXHMMHUM, TEeMaTUKU KBUYMOB.
Onoxumuye- | PU3NIECKHUX MPOIEC- | TETUTOPUINICCKIX MaTEMAaTUKU | JJI OCBOE-
CKMX, OHO- COB, MMPOUCXOASAIINX | HIPOLIECCOB, MPOUC- JUTSL OCBOE- HUs pu3ne-
TEXHOJIOTM- | TP IPOU3BOJICTBE XOJISIINX MPH MPO- HUs hU3NYe- | CKUX, XUMHU-
YECKUX, MPOAYKTOB IMUTAHUS | U3BOJICTBE MPOAYK- | CKUX, XHMH- | YECKHX,
MUKPOOHO- U3 PaCTUTEIIBHOTO TOB TIMUTaHUS U3 pac- | YECKUX, OuoXuMuye-
JIOTHYECKHX, | CBIPhS TUTEJBHOTO CHIPHS Onoxumude- | CKuX, Omo-
Terohu3n- CKHX, OHO- TEXHOJIOTH-
YECKHUX TPO- TEXHOJOTH- | YECKHUX,
LIECCOB, YECKHX, MHUKpPOOHO-
MIPOUCXOIS- MHKPOOHO- JIOTUYECKUX,
IIUX TpU JIOTUYECKHX, | TEeTo(u3u-
MIPOU3BO/I- TeI0QU3M- | YECKHX IPO-
CTBE MPO- YECKHUX IIPO- | LIECCOB,
JTyKTOB TTH- [IECCOB, MIPOUCKOSI-
TaHWUS U3 MPOUCXOASA- | IIUX MPH
pacTUTEb- IIUX TIPU MIPOU3BO/I-
HOTO CHIPbS MPOU3BOI- CTBE TIPO-

CTBE IMPO- JyKTOB TTH-

IYKTOB ITH- TaHUS U3

TaHHS U3 pacTUTEb-

pacTUTEIh- HOTO CHIPhS

HOTO CHIPbS
YMeTh: ®dparMeHTapHOE Hecucremarnueckoe | B memom Cdopmupo-
MIPUMECHSTh YMCHHE MPUMECHSTh MPUMEHEHUE 3HAHMI | YCICIIHOE, BaHHOE yMe-
3HaHuA GU- | 3HAHUS PU3UKHU, XU- (hU3UKY, XUMHH, HO coiep- HUE TpUMe-
3UKHU, XH- MHU, OMOXUMUU, Ma- | OMOXUMUHU, MaTeMa- | JKaIllee OT- HATH 3HAHMS
MHH, OHO- TEMATHKH B MPAKTH- | THKHU B MPaKTHYE- JiebHBIE (hU3KKH, XH-
XUMHH, Ma- | YECKOH NIEATSIBHOCTH | CKOM JICATEIBHOCTH | MPOOEITBI MHH, OHO-
TEMATUKU B | TI0 OCBOCHHUIO (PU3U- | [10 OCBOCHMIO (pH3H- | YMEHHE XUMHUH, Ma- Bhiron-
paKTHye- YECKHX, XHMHUYECKHX, | YECKUX, XUMUUE- MIPUMEHSTh TEMATHUKH B
CKOI1 nes- OHMOXUMUYECKUX, CKHX, OMOXHUMUYE- 3HaHUA QU- | MpaKTU4Ie- HOHHC 1
TEILHOCTH OHMOTEXHOJIOrHYE- CKHX, OMOTEXHOJIO- | 3UKH, XH- CKOI1 nes- saura
10 OCBOE- CKHX, MUKPOOHOJIO- THYECKUX, MUKPO- MHH, OHO- TEIBLHOCTH naGopa-
HUIO QU3H- THYECKHX, TEIUIOPHU- | OMOJIOIMYECKUX, XHMUH, Ma- | IO OCBOe- T0p6H H?(
YECKUX, XH- | 3UYECKHX MPOIECCOB, | TEIUIO(U3UMICCKUX TEMaTHKU B | HHUIO (pu3u- }P;H(E%
MHUYECKHUX, MIPOUCXOASIIUX IPH MIPOLICCCOB, IIPOMC- MpaKTHye- YECKHX, XH-
OMOXMMHYE- | MPOU3BOJCTBE MPO- XOJISIIHX MPH MPO- CKOH fesi- MHUYECKHUX, -
CKHUX, OHO- JTyKTOB MTUTaHUS U3 W3BOJICTBE MPOJYK- | TEIHHOCTH GuoxuMue- | | ToPMEH
TEXHOJIOTH- | PaCTUTEIHHOTO ChI- TOB MIUTaHUS U3 pac- | O OCBOE- CKHUX, OHO- HpIH
YECKHX, pbs TUTEJIBHOTO CHIPHS HUIO HU3H- TE€XHOJIOTH- onpoc.
MUKPOOHO- YECKHUX, XH- | YECKUX,
JIOTUYECKHUX, MHYECKHUX, MUKPOOHO-
Teropu3n- OMOXUMUYE- | JIOTHYECKHX,
YECKHUX IMPO- CKHX, OHO- Teropu3n-
IIECCOB, TEXHOJOTH- | YECKHX TIPO-
MIPOUCXOS- YECKHUX, [IECCOB,
HIUX TIpU MHKPOOHO- MIPOUCXOIS-
TIPOU3BO/I- JIOTUYECKHX, | IIUX MPU
CTBE TIPO- Temiohu3n- | MPOU3BOJI-
JIYKTOB ITH- YECKHUX IIPO- | CTBE IPO-
TaHWS U3 LIECCOB, JTyKTOB TTH-
pacTuTens- MPOUCXOAs- | TaHUS U3
HOTO CBhIPbS IUX TIPU pacTUTEb-

MPOU3BO/I-

HOTO CHIPbA




CTBE IPO-

IYKTOB TTH-

TaHUs U3

pacTUTEb-

HOTO CHIPbA
Bnaners: OTcyTCTBUE HaBBIKOB | DparMeHTapHOE B nienom YcnentHoe u
HaBBIKAMH MIpUMEHEHUs (PU3H- BJIQJICHUE HAaBBIKAMH | YCIICIIHOE, cHucTeMatu-
MPUMEHEHUS | YECKUX, XUMHUYECKUX, | MPUMEHEHUS (U3U- | HO HECHUCTE- | YECKOE BIia- IMoxro-
(busnvecknx, | OMOXUMHUYECKUX U YEeCKUX, XUMUYe- MaTHYeCKoe | JIeHue
XUMHIYe- MaTeMaTHYECKUX CKUX, OMOXIMHYe- BIIa/ICHUE HaBBIKAMH roBia 1o-
CKHUX, OMO- 3HAHUU B IPaKTU4Ye- | CKUX M MaTeMaThde- | HaBBIKAMU MIPUMEHEHUS KIan0B,
XUMHYECKHUX | CKOW JesITeNbHOCTH CKUX 3HaHWH B MpUMEHEHUsS | QU3NIECKUX, pe(Pepa-
U MaTeMaTH- | 10 OCBOCHHUIO QU3M- | MPAKTHYECKOH Jiesl- | PU3MUECKHUX, | XUMHYE- TOB, 9K
YECKHX 3Ha- | YECKUX, XUMUYECKUX, | TEIbHOCTHU IO OCBO- | XUMUYE- CKHUX, OMO- 3aMEH.
HUH B pak- | OMOXUMHYCCKHX, CHUIO PU3NYECKHUX, | CKUX, OMO- XUMUYECKUX
THYECKOU OMOTEXHOJIOTHYE- XUMHYECKUX, OHO- XUMHYECKUX | U MaTeMaTH-
JIEATSIIbHO- | CKUX, MUKPOOHOJIO- XUMHYECKUX, OHO- Y MaTeMaTH- | YECKUX 3Ha-
CTH T10 OCBO- | TUYECKUX, TeIUIO(U- | TEXHOJIOTHYECKUX, YECKUX 3Ha- | HUU B TIpaK-
eHHo GU3K- | 3MYECKUX MPOIECCOB, | MUKPOOHOJIOTHYC- HUH B Ipak- | THYECKOH
YECKUX, XH- | TPOUCXOJIAIINX PU CKUX, TEIUIOU3NIE- | THIECKOH JIeSTebHO-
MUYECKUX, MIPOU3BOJICTBE MPO- CKHX IIPOLIECCOB, NEeSTENBHO- | CTU IO OCBO-
OmoXuMHYe- | TyKTOB MMUTAHUS U3 MIPOUCXOSIINX IIPH | CTH TI0 OCBO- | €HHIO (PH3u-
CKHUX, OMO- PacTUTEIHHOTO CHI- MPOU3BOJICTBE MIPO- | CHUIO PH3H- | YECKUX, XU-
TEXHOJIOTH- | PbA NYKTOB MTUTAHUSA U3 | YSCKUX, XH- | MHUUYECKUX,
YECKHUX, PaCTUTENBHOIO Chl- | MUYECKUX, onoxummye-
MHUKpPOOHO- phsA OnoxuMuye- | CKHX, OHO-
JIOTUYECKUX, CKUX, OHO- TEXHOJIOTH-
Terohu3n- TEXHOJIOTH- | YECKUX,
YECKUX TMPO- YEeCKUX, MHUKPOOHO-
IIECCOB, MUKPOOHO- | JIOTMYECKHUX,
MIPOUCXOISI- JIOTUYECKHX, | TEeTo(u3u-
HIUX TPy Temiohu3n- | YeCKHUX Mpo-
TIPOU3BOJ- YEeCKUX MpO- | IIECCOB,
CTBE IpO- LIECCOB, MIPOUCXOAS-
JTyKTOB TTH- MPOUCXOAS- | IUX MPH
TaHUS U3 IIUX TpA TIPOU3BO/-
pacTuTeNb- MIPOU3BO/I- CTBE TIPO-
HOTO CBIPbS CTBE IPO- JIyKTOB THU-

OYKTOB ITU- | TaHUS U3

TaHUs u3 pacTHuTeb-

pacTUTEeNb- | HOTO CBHIPbSA

HOI'O ChIpbsA

7.3 TunoBble KOHTPOJIbHbIC 3aJaHUSI WJIM HMHbIe MaTepHajbl, HEOOXOAUMBbIE IS
OLICHKH 3HAHMH, YMEHHH, HABBIKOB M OIbITA JEATEIbHOCTH, XaPAKTePHU3YIOIIUX ITAIbI
(popmupoBaHus KOMIIETEeHIMI B ITpoLecce 0CBOCHUsI 00pPa30BaTeJIbHOM IPOrpaMMBbl

TecToBBIE 3a1aHUSA

TecToBble 3alaHMs] — CUCTEMa CTAHIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJIS-
IOlIasi aBTOMATU3UPOBATh MPOIEAYPY U3MEPEHHs YPOBHs 3HAHUI U yMeHUil 00y-
YarolEerocs CTyACHTa.

TecThl.




CTCMBbI:

IIpumep nmo Teme: XumMu4yecKasi TEPMOJANHAMHUKA, TEPMOXUMMUSL.

1. JlaiiTe onpeneneHre OCHOBHBIX TEPMOJMHAMUYECKUX OHITHMN:

a) cucrema,

0) da3a,

B) KOMITOHEHT.

2. llpuBenute mpuMepsl U JalTE ONPEAEIECHUE TEPMOIUHAMUYECKON CUCTEMBI:
a) TOMOTEHHOH,

0) TeTeporeHHOM,

B) IIPOCTOH,

T') CIIOKHOH,

1) ©30JIMPOBAHHOM,

€) 3aKpbITOH,

€) OTKPBITOM.

3.Chopmynupyiite npaBuio (a3 ['mdb0Oca u mpuBeaUTE €r0 MAaTEMAaTHUECKOE BBIPAXKECHHUE.
4.Copmynupyiite

a) epBoe,

0) BTOpOE,

B) TpEThE

Hayaja TePMOJAMHAMUKH U TAWTE UX MAaTEMAaTUYECKNE BBIPAKECHHUS.

5.Yto Takoe TermnoBoi 3¢(eKT peakuuu, 4eMy OH PaBeH B CIEAYIOMINX MPOLECCaX:
a) U30TEPMHUYECKOM,

0) n300apuIeCcKOM,

B) U30XOPHUYECKOM ?

6.Yto Brl 3HaeTe 0 TepMOAMHAMUYECKHX ITpOLIECCAX

a) SK30TEPMHUIECKUX

0) PHAOTEPMUYECKUX ?

7.ChopmynupyiTe OCHOBHBIE 3aKOHBI TEPMOXHUMHUH:

a) 3axoH JlaByasbe-Jlamnaca

0) 3akoH ['ecca

B) CJIECTBUS U3 3aKoHa ['ecca

8.Uto Ha3bIBaeTCs TEIUIOTOM 00pa3oBaHus BemecTBa?

9.0numuTe METOIBI OIPEACIICHHS TEIUIOBBIX 3(h(HEKTOB peaKIIHii:

a) KaJIOPUMETPUIECCKUI

0) TepmorpaduuecKkuit

10. [laiiTe NOHATHE U PUBEAUTE MATEMATUUECKOE BBIPAKEHUE

a) SHTPOINUH,

0) SHTAJIBITUH,

B) CBOOOHOM SHEPTHH

') XUMHUYECKOI0 MOTEeHLInaja

11.Kak u3mensiercss XuMHYECKU TOTEHIIMA B HEOOpaTUMBIX Iporieccax?
12. Kak u3MeHsSETCSl SHTPOIHS B MPOLIECCE  KUZHEACITCILHOCTH OWOJIOTMYECKON CH-

a) B peaKIusIX CUHTE3A,

0) B peakIusax pas3ioxKeHus,

B) B HOPMAJIbHO (DYHKITHOHUPYIOIIUX CUCTEMAX,
I') B ClIydae OTMUPAHUS CUCTEMBI?

U T.JI. TI0O BCEM TeMaM JUCIUILTUHBI « XUMuUs (pu3ndeckas U KOJUTOUIHAs )» B 00beMe
1000 TecToB.



Kputepuu oueHku 3HaHUN CTY/I€HTOB NPH NPOBeJIeHUU TeCTUPOBAHUA:

OueHka «OTJIMYHO» BBICTABIISETCS IPH YCIOBUHU MIPABUIILHOTO OTBETA CTYJICHTA HE MEHEE YeM
85 % TeCTOBEIX 3aJaHHUI;

OuneHka «X0poII0» BBICTABIISICTCS NPH YCIOBUH MPABMIIBHOTO OTBETA CTYACHTA HE MEHEE YeM
70 % TEeCTOBBIX 3aJaHUIL;

OueHka «y10BJIEeTBOPUTEILHO» BBICTABJISETCS MIPH YCIOBUHU MTPAaBUIILHOTO OTBETA CTYJCHTA HE
Mmenee 51 %; .

OuneHka «Hey/I0BJIEeTBOPUTEIbHO» BBICTABIISICTCS MPU YCIOBUH MPABIIIBHOTO OTBETA CTYACHTA
MeHee ueM Ha 50 % TecTOBBIX 3aaHui.

3ammTa JadopaTopHbIx pador. OTa opma oOyueHHs MPUMEHSETCS Ha J1a00paTOPHBIX
3aHATHUAX TI0 TEMaM JJabopaTOPHBIX paboT. BKitoyaeT ompoc mo oT4eTy o mpojeiaaHHou tabopa-
TOpHOU padoTe.

Bormpockl o caMomnoAroToBKe ISl 3aIUThI TA00PATOPHBIX PaboT:

Tema: TepmoaunaMuka

1. Tlepssblii 3akoH TepMoauHaMuKHU. [Iporieccsl mpyu NOCTOSHHOM 00BEME U TaBJICHUH.
2. Temnnosoii > dexr peakunu. 3akon ['.M.I'ecca.

3. Bropoe Hayano TepMOIMHAMUKH, ETO MATEMAaTUYECKOE BBIPAKEHUE.

4. Tlonstue 06 SHTpOMHH, CBOOOHON SHEPTHH U MAKCUMAJILHOM padoTe.

5. PaBHOBecue u paBHOBecHbIE ITpoLeccsl B mpupoe. IIpunnun Jle-Illarense.

Tema: Knuneruka

1. ITpeameT XMMHUYECKON KMHETUKHU.

2. IlpuBeaure onpeaeseHne NOHATHS CKOPOCTH XUMUYECKOW pEaKIUu.

3. [IpuBenute GopMyIUPOBKY U MATEMATUIECKOE BBIPAKEHUE 3aKOHA JICHCTBHS Macc.

4. laiiTe onpeieieHHe U YKaXUTe (PU3NIECKUIA CMBICI YACTbHONW CKOPOCTH PEaKIIH.

5. UTo Takoe MOJEKYJIAPHOCTh PEAKIINU?

6. IIpuBenuTe npUMepsl peaKIuil:

a) MOHOMOJICKYJISIPHBIX,

0) OUMOINIEKYIAPHBIX,

B) TPUMOJIEKYJISIPHBIX.

7. Jaiite onpenencHue MopsiiKa peakiuu.

8. 3anuInTe KUHETUYECKUE YPABHEHUS PEAKIIMil:

a) epBOro Nnopsiika,

0) BTOpOro nopsiaka (HadyalbHbIC KOHIICHTPAIIMHA PEareHTOB PaBHBI),

B) BTOPOTO MOpsiiKa (Ha4aJIbHbIE KOHLIEHTPALUY PEAreHTOB HE PABHBI),

9. JlaiiTe onpenesieHre MOIYNEepHO/ia PEAKIUH.

10. 3anummre pacyeTHbie (OPMYJIBI TOTYHIEPUOJIA PEAKIIH:

a) TMepBOTO MOPSAKA,

0) BTOpOro MOpsIIIKa.

11. OxapakTepusyiTe METOABI ONPEACTCHUS TOPSIIKA PEAKIIUIA:

a) MO/ICTAHOBKU B KNHETUYECKOE YPAaBHEHUE PEAKIINH,

0) n30bITKA,

B) MOJIYTIEPUOJIA,

r) rpadUIECKU.

12. TIpuBenute GOpMYJIUPOBKH 3aKOHOB M 3aMUIINTE YPABHEHUS, ONMUCHIBAIOIINE BIIMSA-
HUE TeMIIepaTypbl HA CKOPOCTh PEaKIUu:

a) npaswio Baut-I'odda,

0) ypaBHEeHHE AppeHHyca.



13. Yrto Takoe TemnepaTypHbIi K0O3phUIUeHT?

14. YTo nOHMMAIOT MO SHEPruei aKkTUBaLuu?

15. OnummuTe crnocoObl ONPeACICHNUs SHEPT U AKTUBAIINH:

a) MaTeMaTUYECKUH,

0) rpaduIeCKUiA.

16. YTto Takoe aKTUBUPOBAHHBIM KOMILJIEKC?

17. IlpuBenute ypaBHeHuE bosbliMaHa, ONMMCHIBAIOIEE KOJIHMYECTBO AKTUBHBIX MOJIEKYI.

18. Yto Ha3bIBaeTCs KaTanu3om?

19. OxapakTepu3yiTe BUIbl KaTaIN3a U MPUBEIUTE IPUMEPDI

a) MOJIOKUTEIbHBIN,

0) OTpHIIATEIHHBIN,

B) aBTOKATaJIU3,

') TOMOTEHHBIH,

1) T€TEPOTEHHBIMN,

e) pepMeHTaTUBHBIN.

20. Kakue BeliecTBa Ha3bIBaIOT

a) “”HTUOUTOpamMu, 0) mMpoMoTOpaMu?

21. Kak m3MeHsieTcs CKOpOCTb PEaKLUU C YBEIMYEHHUEM KOHLEHTPALUU KaTaau3aTropa B
TOMOTE€HHOM Kartajnuse?

22. Bnusier M KOHIIEHTpAIHs KaTalu3aTopa Ha CKOPOCTh PEAKIUU MPHU T'e€TEPOTeHHOM
Karanuse?

23. KakoB MexaHU3M rOMOTr€HHOIr0 KaTanusa’?

24. OnuumuTe CTauM reTepOreHHOro KaTaiu3a.

25. KakoBbI 0COOCHHOCTH T€TEPOTeHHOTr0 KaTain3a?

26. OnumuTe CTPOCHUE OMOJIOTHISCKUX KaTaanu3aTopoB-PepMEHTOB.

27. Kakue (pakTopbl BHEIIHEH Cpebl BIUSIOT HA aKTUBHOCTH (DEpPMEHTOB?

28. IlpuBenwte ypaBHEHHE, OMHUCHIBAIONIEE KHUHETUKY (PEPMEHTATHBHOTO KaTajin3a
(ypaBHeHHe Muxasnuca-MeHTeH).

29. Kak rpadudecku nzolOpakaeTcsi 3aBUCUMOCTh HadaJdbHOM CKOPOCTH (hepMEHTATHUB-
HOT'O KaTalln3a OT KOHIIEHTpanuu cyoctpara’?

30. Kakue peakiuu Ha3bIBaroTCsi oOpatuMbiMu? [IpuBeauTe mpumepsl.

31. IlpuBeauTe MaTeMaTUIECKOE BhIPAKEHIE KOHCTAHTHI XHMHUECKOTO PABHOBECHSI.

32. Chopmymnupyiite mpuniun Jle-Illatense.

33. IlpuBeauTe MaTeMaTHYECKOE BBIPAKCHHE CBSI3U MEXKIY KOHCTAaHTOW paBHOBECHS B
CTaHJAPTHBIX YCIOBUAX U CTAaHAAPTHBIM U300apHO-U30TEPMUUECKUM MTOTEHIIUATIOM.

Tema: ®oToxumusi. DoTromMeTpryecKkre MeTOAbI UCCJIEIOBAHUS.

1. Kakue peakiuu Ha3bIBaroTcsa potroxumMuueckuMu? IIpuBeanTe npuMepsl.

2. TlokaxuTe mepBUYHBIC (COOCTBEHHO (DOTOXMMHYECKHE) U BTOPUYHBIC (TEPMUYCCKHUE)
CTa/INY B CIEIYIOMHNX (POTOXUMHUYECKUX PEAKIIUIX

a) 00pa3oBaHUs 030HA,

0) oOpa3oBaHUS TaJOT€HBOIOPOAA.

3. Uznoxure colepkaHue U NMPUBEIUTE, TJ€ 3TO BO3MOKHO, MAaTEMaTHUYECKHE BBIpaXke-
HUSI OCHOBHBIX 3aKOHOB ()OTOXUMHUU

a) I'potryca-/Ipenmnepa,

6) TumupsizeBa-Jlasapesa,

B) DWHINITEHHA.

4. YUTo Takoe KBaHTOBBII BBIXOJ pPEaAKINU?

5. Kak xiaccupuuupytoT GOTOXHUMUYECKUE PEaKIUU MO 3HAYEHHSM KBAHTOBOTO BBIXO-
na? IlpuBeaure npumepsl.

6. UeMy paBHa 3Heprus KBaHTa cBeTa?

7. IlpuBenure cxemy



a) CBETOBOM,

0) TEeMHOBOM

cTanuii mpouecca (poTtocuHTesa.

8. Ilepeuncnute GakTOPhI, BIUSIONIME HA CKOPOCTh peakiuu (GoTOCHHTE3A.

9. Pacckaxute o posn xjopoduiuia B peakiuu GOTOCUHTE3a.

10. Kakue BemiecTBa Ha3bIBAIOTCS CEHCUOMIIN3aTOpAMU?

11. IlpuBeauTe peakuio AMMEPU3alNA a30TUCTHIX OCHOBaHUM.

12. B yem GHo0rHMYECKOE 3HAUEHUE PEAKIIMH JUMEPH3AIMH a30TUCTHIX OCHOBAHHIA?

13. 3akon byrepa - Jlambepra -bepa.

14. Yto Takoe onTuveckas mIoTHOCTh (abcopOuusi) ceTa?

15. M3o6pa3zute rpaduuecKyro 3aBUCUMOCTh ONTHYECKON IUIOTHOCTH OT KOHI[EHTPAIMH
pactBopa.

16. B yem usnueckuii CMBICT MOJIIPHOTO KOd(QHuIMeHTa MOTIomEeHHsI pacTBopa (9KcC-
TUHKIIMH)?

17. Kak u3 rpadvka 3aBUCUMOCTH ONITHYECKOM MJIOTHOCTH OT KOHIIEHTPAIlUX HAHTH MO-
JSIpHBINA K03 pHLIMeHT nmornomeHus pacrsopa?

18. B yem 3axmrodaercss NMPUHIMIHUAIBHOE PA3NHUUE MEXITY (HOTOKOJIOPUMETPHEH M
cnekTpodoTomeTpueii?

19. B ueM cyniHOCTh (DOTOKOJTOPUMETPHUIECKOTO METOa OTPEICTCHUS COJICP KaHMS pac-
TBOPEHHBIX BEUIECTB?

20. IToyemy ONTHUYECKYIO TJIOTHOCTH PACTBOpPA ONMPEAECIAIOT MPH TOM JJIMHE BOJIHBI, Ha
KOTOpOU HaOII0JaeTCsl MaKCUMaTbHOE MOTIIONIEHUE CBeTa (MaKCHUMAallbHOE 3HAUCHHE MOJISIPHO-
ro K03 GUIUeHTA MOTJIOMICHMS)?

21. IMokaxuTe, Kak Mo rpaduKy 3aBUCUMOCTH ONTHYECKOU IIOTHOCTH OT KOHIICHTPAINH
HalTH KOHLIEHTPAILMIO UCIIBITYEMOT0 pacTBOPA, €CJIM U3BECTHA €0 ONTHUYECKas MIIOTHOCTh?

22. Jlnst u3ydeHus: KaKuxX MPUPOJAHBIX OOBEKTOB MOXHO MPUMEHSTH (POTOKOIOPUMETPH-
qyecKUil MeToxq?

Tema: CBoiicTBa pacTBOPOB. JJIEKTPOXUMHUSA

1. JaiiTe onpeneneHue NoHsITUsS "pacTBop'.

2. B xakux eIMHHALIAX U3MEPSAIOT BEIMYHHBI

a) MOJIIPHOM,

0) MOJISUTBHOM

KOHIIEHTpaLuii?

3. [IpuBenute GpopmyIibl, CBA3BIBAIOIITNE

a) MOJISIPHY 10,

0) MOJISUTHHY IO

KOHILICHTPALUU C KOHLIEHTpAalUe, BEIPAKEHHOU B IIPOLICHTAX.

4. Yto Takoe HACBIIICHHBIN nap?

5. KakuM 3aKOHOM MOKHO ONHCATh NOHM)KEHUE JABJICHUS HACBHIIIEHHOIO IIapa pacTBO-
putenst Hag pacTBOPOM?

6. O0BsicHUTE, NCTIOB3YS MEPBHII 3aKOH Payiis, kakue pacTeHus: ObICTpee HCIapsIOT BO-
1y ¢ OONbIIIeH (3J1aKu) WM MEHbIIEH (OBOIIHBIE) KOHIICHTPAIMEH KIETOYHOTO COKa?

7. IlpuBenure mMaTeMaTU4YECKUE BBIPAXXEHUS BTOpPOro 3akoHa Payis, maromue 3aBuCH-
MOCTb OTKJIOHEHMS

a) TeMIepaTypbl 3aMep3aHus pacTBoOpa,

0) TeMIiepaTypbl KUIICHHS pacTBOpa

OT XapaKTEPUCTUK PACTBOPUTENS U PACTBOPEHHOTO BELIECTBA.

8. B ueM 3akmrogaeTcst GU3NIECKUN CMBICI

a) KpUOCKONMYECKOH MOCTOSIHHOM,

0) 50yJIMOCKOTINYECKON TTOCTOSTHHOM?

9. B yem cyImHOCTh KPHOCKOIIMYECKOTO MeTo1a?



10. Kak, moyib3ysicb KpUOCKOIMUYECKUM METOJOM, ONPEIEIUTh:

a) KOHIIEHTPAIHIO PacTBOpa,

0) MOJICKYJISIPHYIO MacCcy pacTBOPEHHOTO BEIIECTBA?

11. Yro Takoe

a) ocMoc,

0) OCMOTHYECKOE JIaBJICHHE?

12. IlpuBenute popmyny 3akoHa Baut-I'odda, onuceiBaronero BemTm4nHy 0OCMOTHYECKO-

'O 1aBJICHUs pa30aBICHHBIX PACTBOPOB.

13. Kakue pacTBOpBI Ha3bIBAIOTCS

a) TUIIOTOHUYECKUMHU,

0) TUTIEPTOHUYECKUMH,

B) U30TOHUYECKUMHU?

14. Ilpu KaKUX COOTHONICHHUSIX KOHIIEHTPAIMi pacTBOPOB BHYTPHU W BHE KJIETKH HaOIIO-

Jar0TCA ABJICHUA

HOCTH.

a) Typropa,

0) urazmonusa ?

15. [laiiTe onpeneneHne U NIPUBEAUTE €ANHULIBI U3MEPEHUS SJIEKTPOIPOBOIHOCTH

a) yIeIbHOM,

0) SKBUBAJICHTHOM.

16. [IpuBeaute GhopMyiy, CBI3BIBAIONIYIO YACTbHYIO U SKBUBAJICHTHYIO 3JIEKTPOIPOBO/I-

17. IlpuBeauTe 3aBUCUMOCTHU yAEIbHON JIEKTPONPOBOIHOCTH OT

a) KOHIICHTpPAIIH,

0) Temreparypsl,

B) 3apsjia MOHa,

I') CTETICHH TUIpaTallii HOHA.

18. IIpuBeauTe 3aBUCMMOCTH SKBUBAJIEHTHOM 3JIEKTPONPOBOJHOCTH OT

a) pa30aBieHus,

0) KOHIICHTPAIIHH,

B) TEMIIEPATYpHI.

19. OxapakTepusyiTe ABa TUIIAa HOHHOTO TOPMOKECHUS:

a) NEeKTpOo(hOopeTHIECKOEL,

0) penakcalmoHHOE.

20. IIpuBeuTe MaTeMaTHYECKOE BHIPAKEHUE 3aKOHOB JIEKTPOIIPOBOIHOCTH:
a) Appenuyca,

6) Konppayua,

B) OcTBanp/a.

21. OnumuTe KOHAYKTOMETPUUECKUIM METO/:

a) 001acTh MPUMEHEHUS,

0) ZBa mpUHIUIA TOI00Pa TUTPYIOLIETO pacTBOpa,

B) NMpuBeIUTE IpaduK 3aBUCUMOCTH SKCIIEPUMEHTAIEHO U3MEPSEMOM BEIHMUHUHBI OT 00b-

€Ma TUTPYIOILEro pacTBopa,

T') YTO HAa3bIBAETCS TOUKOW SKBUBAIICHTHOCTH?

1) npuBeaAnTe HOpMyITy, MPUMEHSEMYIO JIJIsl pacyeTa KOJIMUeCTBa OMPEAesieMOro HOHa.
22. YTo Takoe 3IEKTPOIHbIN MOTEHIIHAN?

23. Ilpusenute ypaBHenue HepHcra.

24. Yto Takoe HOPMAJIbHBIN 3JIEKTPOAHBIA MOTEHIAT?

25. Yemy paBeH NOTEHIMAI HOPMAIBHOI'O BOAOPOJHOTO IEKTpoaa?

26. JlaiiTe onpenesieHUE MOHATHS U MPUBEAUTE YPABHEHHUS SJIEKTPOJHBIX MOTEHIIMATIOB

JUTS DJIEKTPOIOB:

a) MepBOTo poja,
0) BTOpOTO poaa.



27. Yto Takoe raJlbBaHU4ECKUN 3JIEMEHT?

28. Kak cBs3aHa ¢ 3J€KTPOJHBIMHM MOTEHIUAIAMHU 3JIEKTPOABIKYIIAsl CHJIa, BO3ZHUKAIO-
mas B nenu’?

29. Kakoit noTeH1Mall Ha3bIBAIOT

a) KOHTaKTHBIM,

0) 1 y3noHHBIM (TIPUBEAUTE MATEMATUYECKOE BBIPAYKEHHE),

B) MEMOpaHHBIM ?

30. [IpuBeanuTe CXeMaTHYECKYIO 3alUCh CTPOCHHS, JIEKTPOIHBIC PEAKIINH U BBIPAKECHUS
AIEKTPOAHBIX MOTEHIIUAJIOB JIJISl CIEAYIOLIUX IEKTPOJAOB CPABHEHHUS:

a) BOJIOPOJHOTO,

0) KaJIOMEILHOTO,

B) XJIOpCEPEOPSHOTO.

31. IIpuBeauTe CXeMaTUYECKYIO 3aMUCh CTPOCHUS, DJICKTPOJAHBIE PEAKIIMU, BbIPAKEHUS
AIIEKTPOIHBIX MOTCHIIUAIOB JUISI CICAYIONINX WHANKATOPHBIX 3JIEKTPOJIOB:

a) XUHTUIPOHHOTO,

0) CTEKJITHHOTO.

32. [laiite onpeneneHusi, IpUBEIUTE CXEMbI CTPOCHHS U ypaBHEeHU 11 pacuera D/C:

a) KOHIIEHTPAIIMOHHOM,

0) XUMHUYECKOH,

B) OKHCIIUTEIHHO-BOCCTAHOBUTEIILHOM

rajbBaHUYECKUX IECIIEH.

33. JlaiiTe onpeneneHust

a) MOHHOTO MPOU3BEACHUS BObI,

0) pH,

B) pOH,

r) pK

pacTBOpPOB.

34. JlaTe MOHATHS, ONMUIINTE YCIOBUS M METOBI ONIPEACTICHUS

a) oO1IeH,

0) akTUBHOM,

B) IOTEHITMATILHOW OOMEHHOM,

I') MOTEHUHATILHON THIPOJIIUTUYECKOU

KHCIIOTHOCTH TOYB.

35. Kakue pacTBopsl Ha3bIBalOT Oy(hepHbIMU?

36. [lpuBeauTe KIaccuuKaIyio U MpuMepsl 0yhepHBIX PACTBOPOB.

37. llokaxxute MexaHu3M Oy(depHOTo IeiCTBUS Ha IpUMepe

a) alleTaTHOM,

0) IBYXKOMITIOHEHTHO} OEIKOBOIA,

B) OJTHOKOMIIOHEHTHON OEJIKOBOM

OyhepHBIX cMeceH.

38. Uro Takoe O6ydepHas émxocTh? [IpuBeauTe MaTeMaTHIECKOE BRIPAKEHUE.

39. OxapakTepu3yiTe NOTEHIMOMETPUUECKHI METO:

a) Ha U3MEPEHUHU KaKOW BEJIMUYMHBI OH OCHOBaH?

6) o0s1acTh MPUMEHEHMUS,

B) KaKH€ 3JIEKTPOAbl IPUMEHSIOT JUIsl TOTEHIIMOMETPUYECKOTo onpeneieHust pH?

Tema: CopOuust
1. Yro Takoe NOBEPXHOCTHOE HATSKEHHUE?
2. [IpuBeauTe eAMHULBI U3MEPEHHSI TIOBEPXHOCTHOTO HATSHKEHUS.
3. Onummure MeTO1bl OIPEEIIEHUS TOBEPXHOCTHOIO HATSYKEHUS:
a) KallMJUIIPHOTO MOJHATHS )KUAKOCTH;
0) Mo MakcHMMaJbHOMY JABJICHMIO B ITy3bIpbKe Bo3ayxa (Pebunaepa).



4. HazoBuTe criocoObl YMEHBIIICHHSI CBOOOTHOM SHEPTHUH CUCTEMBI.
5. Yto Takoe axcopouus’?
6. [IpuBenuTe kIaccuPUKAUIO COPOIIMOHHBIX SIBJICHUM U MOSICHUTE, YEM OTINYAIOTCS:
a) agcopOumst u abcopouus,
0) pusnueckas u XumMHIeCcKask COpOITHs,
B) MOJICKYJIIpHAsl 1 MOHHAS COPOLIUS.
7. Kakue BeliecTBa Ha3pIBalOTCS IOBEPXHOCTHO-aKTUBHBIMU?
8. B uem 3axmouaroTcst 0cOOEHHOCTH CTpoeHust Monekyn [TAB?
9. Kak opueHTHPYIOTCSI MOJIEKYJIbI TOBEPXHOCTHO-aKTHUBHBIX BEUIECTB B MIOBEPXHOCTHOM
CJI0€ KUIKOCTHU?
10. ITpuBenuTe mpuMepbl MOBEPXHOCTHO -aKTUBHBIX BEILIECTB: a) MOJEKYJSIPHBIX (He-
MOHOTEHHBIX )
a) HOHOTCHHBIX: 0) KATHOHOAKTUBHBIX, B) aHUOHOAKTHUBHBIX.
11. Chopmynupyiite npasmiio TpayGe-/{rokin0 00 M3MEHEHUU MOBEPXHOCTHOTO HATSIKE-
HUSI PACTBOPOB MOBEPXHOCTHO -aKTHBHBIX BEIIECTB MPH YBEIMYEHUU JIMHBI YTIEBOJOPOIHOTO
paaukana Ha rpynmny -CHa-.
12. Kakue BeliecTBa OTHOCAT K TOBEPXHOCTHO-HEAKTUBHBIM? [IpuBenuTe mpumepsl.
13. Kakum ypaBHEHHEM OMUCHIBAIOT IPOIEcC COPOIMY HA TPAHUIIE pa3ieNia KUIKOCTb-ra3?
14. Yto Takoe MOBEPXHOCTHAsI aKTUBHOCTh M KAKO€ 3HAYCHUE NPUHUMAET 3Ta BEIUYMHA
y BEIIECTB: a) MOBEPXHOCTHO aKTUBHBIX, 0) TOBEPXHOCTHO HEAKTUBHBIX?
15. IlpuBenute ypaBHeHue JloBuIla, ONMUCHIBAIOIIEE AJCOPOIMI0O HAa TPaHMIIE pasiesa
TBEPJI0€ TENO-KUJIKOCTh, TBEPJOE TEIO-Ta3.
16. Uto HA3BIBAIOT M30TEPMON anacopOruu?
17. Oxapakrepusyiite uzorepmy ajacopouuu no OpeiHmxy.
18. Kak HaxomaT KOHCTaHTBI M30TE€PMBI agcopOmuu no DpedHmmxy u3 rpa@uaecKux
IOCTPOEHUIN?
19. IIpuBenute nzorepmy aacopOuuu mno JIeHrmMropy.
20. B ueM coCTOSIT TOCTOMHCTBA U HEAOCTATKU M30TepM 1o Dpeitnanuxy u Jlenrmiopy?
21. IIpuBenute nuzorepmy bpynayspa-Ommera-Temnepa (BOT). B yem e€ mnpeumyme-
ctBa?
22. Yto sBNIAETCS MEPON CMauUBaHUs?
23.Kakue 3HaueHus1 KpaeBOro yria XapakTepHbI 1S
a) TUAPO(UIIbHBIX,
0) TuapoPOOHBIX
MOBEPXHOCTEMN?
24.Yt0 Takoe TerjoTa CMauyruBaHUs ?
25.IlpuBenute npaBwio PeOnHaepa 0 COOTHOIICHUH AUAICKTPUUSCKUX MPOHUIIAEMOCTEH
MIPU CMEIIMBAHUU TPEX BEILIECTB.
26.KakoB0 3HaYeHUE MPOIECCOB CMAYMBAHUS B CEIbCKOM XO3SIHCTBE?
27. Onumure BUABI HOHHOH aIcopOIu:
a) SKBUBAJICHTHYIO,
0) oOMeHHY0,
B) crienupuaeckyo (M30upaTesbHYIO).
28. Kaxas ancopOrust Ha3pIBaeTCs THAPOIUTHIECKOM?
29. Kak 3aBucuT acopOIMOHHAsI aKTUBHOCTh HOHOB OT
a) CTETICHH OKHUCJICHHS] HOHOB,
0) Macchl HOHOB?
30. Kak BBITIISAUT JTMOTPOIHBIHN AL 7151 OJHOBAJIEHTHBIX KATUOHOB?
31. 3anumurte ypaBHeHHE noHOOOMeHHOTO paBHOBecus b.I1.Hukonsckoro (B Tom uucie
U JJIsl IPUPOJIHBIX PACTBOPOB).
32. Kakue BenrecTBa Ha3pbIBAaIOTCS HOHUTAMU:
a) aHHOHUTaMH,



0) KaTHOHUTAMHU?

33. JIs1 uero npUMeHSIOT KaTUOHUTHI U aHUOHUTHI?

34. Y10 Takoe EMKOCTH IIOTJIOIIEHNS U OOMEHHAsA EMKOCTE?

35. Kak sBneHust copOmMu CBS3aHbl C MUHEPAJIbHBIM MUTAHUEM PACTCHUN ?

36. [losicHuTe CYyIIHOCTH MOTJIOTUTEIBLHON CIIOCOOHOCTH TMOYB U €€ 3HAYCHHE JJIsi arpo-
HOMHUYECKON HAyKH.

Tema: Kosmongubie cucTeMbl M HX CBOMCTBA.

1. Yto u3zyyaer KOJUTOUHAS XUMMUS?

2. [IpuBeauTte KIacCUPUKALINIO TUCTICPCHBIX CUCTEM I10:

a) arperaTHOMY COCTOSIHUIO TUCIIEPCHOM (a3bl U AUCTIEPCUOHHOM Cpepbl,

0) pa3Mepam 4acTHll TUCTIEPCHOI (as3bl,

B) CTENEHU B3aUMOJICHCTBUS YaCTHI] AUCTIEPCHON (Da3bl U TUCTIEPCHON  CPEIIBI

Y IPUMEPBI KaXK10I0 BUJIa JUCTIEPCHBIX CUCTEM.

3. OnumuTe OCHOBHBIE METO/IbI MOTYYEHHSI KOJUIOUIOB.

4. TlpuBeaute METOJbI OYUCTKU KOJUIOUIOB.

5. [lepeuncnure ycinoBus 00pa3oBaHMs KOJUTOUIOB.

6. [lepeuncnure cneayomne CBOMCTBA KOIOUIHBIX CUCTEM:

a) ¢pusnueckue,

0) onTHYECKHUE,

B) MOJIEKYJISPHO-KMHETHYECKHUE.

7. Yto Takoe onanecueHIus?

8. B uém mposiBisiercs addext Papanes-Tungansa?

9. IlpuBenute 3akoH Pases, onuchIBalONINI 3aBUCUMOCTD PACCENBAHUS CBETA OT Xapak-
TEPUCTUK KOJUIOUAHON CHUCTEMBI.

10. B uém mposiBrisieTcs: cemuMeHTaMOHHO-TU(G(y3HOE paBHOBECHE B KOJUIOMIHBIX pac-
TBOpax?

11. IlpuBenure 3akoH Jlamnmaca, KOJIMYECTBEHHO OINUCHIBAIOIIMM CEIUMEHTAIIMOHHO-
nuddy3HOE paBHOBECHE.

12. Kakoe siBieHHE MOy4nII0 Ha3BaHUE MeMOpaHHOTO paBHOBecHs [lonHaHa?

13. [IpuBenuTe ypaBHEHUS, ONMMMCHIBAIOIINE MEMOpaHHOE paBHOBecHe JloHHaHA.

14. OnumunTe CTpOEHUE KOJUIOMIHON YaCTULbI-MULIEIIBL.

15. I'ne obpazyroTcst

a) TepMOAMHAMUYECKUH,

0) IEKTPOKUHETUYECKUIA

TTOTEHITUATIBI?

16. IlpuBemute ¢opmyay, MO KOTOPOH MOXKHO pacCuuTaTh - J3€Ta) IOTEHIIHA-
7a.7BEIMYMHY 3IEKTPOKUHETUYECKOTO (

17.0numure siBIEHUS:

a) anexTpodopesa,

0) sIeKTpoocMoca.

18.0Onummmre Buab! U (paKTOPhl yCTOMYMBOCTH KOJUTOUIHBIX cucTeM (1o IleckoBy).

19.Yto Takoe koarysanus aucniepcHbix cuctem? Ilox peiicTBueM kakux (aKTOPOB OHA
MPOUCXOAUT?

20.Kak paccuuThIBalOT MOPOT KOATYJISLUU?

21.ChopmynupyiiTe 3aKOHOMEPHOCTH KOATYJISLINH.

22.0xapakTepu3yiTe SBICHUS:

a) CUHEpru3Ma,

0) aHTaroHM3Mma,

B) aJITUTUBHOCTU UOHOB.

23. OnumuTe 3alIMTHOE JEHCTBHE BBICOKOMOJICKYJSIpHBIX coenuuennii (BMC) mpu mo-
OaBJICHUU DJIEKTPOIIUTOB K 30JISIM.



24. OnuunTe sIBJEHUE B3aMMHOMN KOAryJIsIIANA KOJUIOUIOB.

25. Yrto Takoe U303JEKTPUIECKOE COCTOSTHUE MOJIUAIEKTPOJIUTA B pacTBOpE?

26. Kakoe 3Hauenune pH BHeIIHEHN cpeabl HA3bIBAETCS U303JIEKTPUYECKOM TOUKOM?

27. Ykaxute (pakTopbl yCTOMYUBOCTH MOJIEKYJIBI OeKa.

28. [lokaxxute cxemy 00pa3oBaHus 3apsiaa MOJEKYJIbI OeIKa

a) mpu pH 1UOT,

0) mpu pH UDT.

29. Onumumre npouecc Habyxanus pactsopos BMC.

30. Ot xakux ¢$aKTOPOB 3aBUCHUT CKOPOCTH IIpoliecca HaOyXaHus?

31. [Ipusenute hopmyny /i pacuera creneHu Ha0yxanuss BMC?

32. Kakue nmpupoHbie 1 TEXHOJIOTHYECKHE TIPOIIECCH CBsA3aHbI ¢ HaOyxannem BMC?

33. Kak Baskocts pactBopoB BMC 3aBucur ot pH cpeapb1?

34. Yro takoe BwIcamuBaHue pactBopoB BMC? Kakumu ¢dakTopamMu OHO MOXKET OBITh
BBI3BAHO?

35. OnumuTe npouecc KoauepBaluu KOJJIOUIHBIX PACTBOPOB.

36. Kakue aucnepcHble CUCTEMbI Ha3bIBAIOT resiMu?

37. OnumuTe mporece 3acTyJHEeBaHUsI (KOATYJISIITAOHHOTO CTPYKTYPOOOpa3oBaHMs).

38. IIpuBeauTe PU3NKO-XUMUIECKUE CBOWCTBA CTYTHEH.

39. Uto Takoe TUKCOTPOIHS Teeii?

40. Kakoii nporiecc Ha3bIBae€TCsl CUHEPE3UCOM Teseii?

41. IlpuBenure npuMepsl MPOSABICHUS CHHEPE3UCA B IPUPOJIEC U TEXHOJOTMYECKHUX MPO-
Heccax.

42. Yo Takoe noayKoIIOUabl?

43. OnuimuTe KOJJIOUIHO-XUMHUECKHUE CBOMCTBA MMPOTOILIA3MBI.

Pedeparsl (10K1a1b1)

Pedepar — 310 KpaTKoe H3I0KEHUE B MUCBMEHHOM BHJI€ COJACPKAHUS U
pe3yJIbTaTOB MHAMBUIYAJIbHON y4eOHO-UCCIE0BATENbCKON AeSATETbHOCTH, UME-
€T perIaMeHTHUPOBAHHYIO CTPYKTYPY, COAECpKaHUE U OPOPMIICHHE.

3agaun pedepara:

1. ®opmupoBaHne yMEHUN CaMOCTOSITENILHOM pabOThl CTYIAEHTOB C MCTOY-
HUKaMU JIUTEPATYpPbl, UX CUCTEMAaTHU3AIIHS;

2. Pa3BuTHE HaBBIKOB JIOTHYECKOTO MBILIUICHHUS;

3. YryOnenne TeopeTHuecKX 3HaHUH 10 MPoOIeMe UCCIIeI0BAHMUS.

Tekcr pedepara 1omKeH coaepkarh apryMeHTUPOBAHHOE U3JI0KEHUE OIpe-
neneHHou tembl. Pedepar nomkeH ObITh CTPYKTYypUpOBaH (10 riaBaM, pasjenam,
naparpadaM) ¥ BKJIIOYATh pas3feibl: BBEJEHHWE, OCHOBHAS YacTbh, 3aKIIIOUEHHUE,
CIIMCOK MCIOJIb3YEeMbIX HCTOYHMKOB. B 3aBHCHMOCTHM OT TemaTwku pedepara K
HEMY MOTYT ObITh O(DOpPMIIEHBI IPUIIOKEHUS, COJIEpKAIINE WIUTFOCTPALIMH, TaOIH-
1bl, CXEMBI U T. 1.

Pexomenmyemass Tematuka pedepaToB Mo Kypcy «Xumus (puzmdeckas H
KOJIJIOUTHAS )»

Tembl pedepaToB (10K/I2I0B) IO KYPCY:

1. Tepmonunamuka BeeneHHOH.
2. llIkana pagyru. OnTudeckue sSBJIeHUs B aTMochepe
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9.

. buonornueckue karanuzatopsl. [IpumeneHre B OMOTEXHOIOTHH.

. buokaTtanu3aropsl AJik XUMUU U JJIs1 )KUBOTO

. ByepHocTs mouB u e€ 3HaucHUE

. Konnougno-xuMuueckue cBOMCTBA MPOTOILIA3MBI.

. ITouBenHEbIe KOLTOUABL. IX OCOOEHHOCTH U CBOMCTBA

. PacTBOpbI OenkoB - xkuBbIe KoJutouaHble cucteMsl. UOT u e€ onpenenenue

Bricokomonekysipabie coenuaeHusi. OCOOEHHOCTH CTPOSHUS U CBOMCTBA

10. BeicokoMmoneKkysipHble coeinHeHus. [[puMenenne B CeIbCKOM X03SHCTBE.

1.

Aspo3onu B OBITY U TEXHHUKE.

12. Tspxensle MeTaIbl, aHTATOHU3M C MAaKpO- U MUKPO3JIEMEHTAMH.

13

. Bmusinue temnepaTypsl Ha CKOPOCTh OMOJIOTHYECKUX MTPOLIECCOB.

14. TepmoauHaMuKa XUBOTO: B3IJISA]] HAILIETO COBPEMEHHUKA.

15.

Bropoe Hauana TepMoIuHAMUKN U OMOIOTHYECKHUE CUCTEMBI.

16. bayxnanue o TepMOJMHAMUKE WA OTKY/1a )KMBOW OpraHU3M YeplaeT SHEPruro?
17. NonHOE paBHOBECHE B OMOJIOTHUYECKUX CUCTEMAX .

18.

MunepanpHO€E MUTaHue pacTeHUd. CUHEpIU3M, aHTarOHU3M U [ IUTUBHOCTH HOHOB.

19. Monsl Ca? " u moaynpoHuIiaeMbie MEMOPAHEL.
20. ®OTOXMMUYECKUE CMOTH, WX BIUSHUE Ha MPOIIECCHl B aTMOCdepe.

21.

[IpupoaHbie reo- 1 OMOPACTBOPHI 1 MOPO30YCTOMYUBOCTD KUBOTO.

22. Ponb KOHIIEHTPALUHU BOAOPOAHBIX HOHOB B OMOJIOTMYECKHX Mpolieccax.

23.
24.
25.
26.
27.

Bydepnbie cucTeMbl B OYBax U UX 3HAYCHHUE.

OKuUCINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU U TOTEHIHAJIBI B TIOYBAX.
®Ou3noI0ruuecKoe JIeiCTBIE HOHOB, HOHHBINA aHTarOHU3M.

Juddy3nonHbIif 1 MeMOpaHHBIN MOTEHIUAIBI, UX OMOJIOrMYECKOe 3HAUCHHE.
HoHoceneKTHBHBIE IEKTPOJIBI U MX NPUMEHEHHE IS HCCIIEAOBaHNS OMOIOTHYECKHUX

00BEKTOB.

28.
29.
30.

BMC, ocoGeHHOCTH UX CTPOCHHS U CBOMCTBA.
N3osnexTpudeckoe GoKycHpoBaHUE OEIKOB.
[ITokoBbIe OenKu, X COCTaB U GYHKIIMH B OMOJIOTHYECKUX CHCTEMAX.

TeMBI JOKJIA10B:
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CTEMax.

14.

15

16.
17.
18.

. AT™Mocdepa 3emiin Kak KOJJIOWIHO-TUCTIEPCHAs CUCTEMA.

. [IpupoaHbie remu, nx 00pa3oBaHUE, CTPOSHUE U CBOMCTBA.

. OnTyeckue cBOMCTBA MPUPOIHBIX KOJJIOUJHBIX CUCTEM.

. Opranuueckuie 1 MUHEpaJIbHbIE TOYBEHHbIE KOJIJIOU/IbI, UX 3HAUECHUE B MOYBE.

. Ilponieccrt HaOyxauust u BMC u ux 3HaueHue.

. CBoOOIHAs 1 CBA3aHHAs BOJA B KOJUIOMAAX. Y CTOMYHUBOCTE OMOJIOTMUYECKUX CUCTEM.
. Ancop6ums u 6UOIOTUYECKUE TPOLIECCHI.

. Xpomatorpadwus, BUJIbI ¥ 0071aCTh TPUMEHEHUSI.

. KonnykTomeTpuueckoe TUTpOBaHUE, 00JIaCTh TPUMEHEHHS.

. DIIEKTpOXUMUYECKUe sBJIeHMs. Koppo3us MeTanioB U METOIbI OOPHOBI C HEH.

. Ionsiporpaduyeckuii anau3, CyIIHOCTb U 00JIACTh TPUMEHEHHS.

. buonornueckoe 3HaueHne OyhepHBIX CUCTEM.

. Cunepesuc o0paTUMbIii U1 HeoOpaTHUMbI. Ero mposiBieHne B TEXHOJIOTMYECKHX CHU-

[Tpumenenue aacopOIMU At OYHCTKU CMECEH.

. IHAMKaTOpBl U MX IPUMECHEHHUE.

AKTHBHAas 1 00111as1 KUCJIOTHOCTh PaCTBOPOB, X 3HAUCHHE.

@DepMeHTBI KaK KaTaJIn3aToPBI.

[IpuMeHeHre METONOB U3MEpPEHUs JIEKTPUYECKOM NMPOBOAUMOCTH B TEXHOJIOTMYE-

CKHUX MpOIIecCCax U B arpOHOMUH.
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. MeTozibl KpHOCKONHMH U 30YJUTMOCKOIIUY JUIsl U3YUYEHUSI CBOMCTB PacCTBOPOB.



20. ITpupoaHbIe pacTBOPHI, UX XaPAKTEPUCTUKH U CTIOCOOBI U3YUCHUS.

Kpurepusimu oneHku pedeparta sBISIOTCS: HOBHU3HA TEKCTa, 0OOCHOBaHHOCTH BBIOOpA
UCTOYHUKOB JINTEPATYPbI, CTETIEHb PACKPBITHS CYITHOCTH BOIPOCA, COOMIOACHUS TPeOOBaHHUH K
0(OpMIICHHUIO.

OneHKa «OTJIMYHO» CTABUTCS, €CITU BBIITOJHEHBI BCe TPeOOBaHMs K HaMKMCcaHUIo pedepara: 060-
3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyallbHOCTh; CIICJIaH aHAIU3 PA3IMIHBIX TOYCK 3PCHUS HA
paccMaTtpuBaeMyto MpoOJIeMy W JIOTHYHO H3JI0KEHA COOCTBEHHAs! MO3UIHS; CHOPMYITHPOBAHBI
BBIBOJIBI, TEMa PACKPBITA TIOJTHOCTHIO, BhIIEPKaH 00BEM; COOIIIOICHBI TPEOOBAHUS K BHEITHEMY
0(OpMIICHHUIO.

OueHka «X0poIIo» — OCHOBHBIE TpeOOBaHMS K pedepary BBHIOIHEHBI, HO TPU 3TOM JIOMYyIIIe-
HBI HeIOUETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHHH MaTepHualia; OTCYTCTBYET JIO-
rUYecKasi TOCIeI0BATEIbHOCTh B CYKJICHUSX; HE BBIIEP)KaH 00bEM pedepaTa; MMEIOTCS yIyIe-
HUS B 0DOPMIICHHH.

O1neHKa «y10BJIETBOPUTEIbHO0» — UMEIOTCS CYIICCTBEHHBIC OTCTYIUICHHS OT TPEOOBAaHHH K pe-
depupoBanuio. B yacTHOCTH: TeMa OCBEIIeHa JHIb YAaCTUYHO; AOMYIIEHBI (DAKTUIECKHUE OMIUOKU
B COJIEpKaHUU pedepara; OTCyTCTBYIOT BBIBOIBI.

OueHka «HeyT0BJIETBOPUTEIbHO» — TeMa pedepara He pacKpbiTa, 0OHAPYKUBACTCS CYIIIe-
CTBEHHOE HEMIOHUMaHHE POOIeMBI HITH pedepaT He TPECTaBICH BOBCE.

3aKII04YUTEeNbHbIA KOHTPOJIb

3aKITIOYUTENbHBIA KOHTPOJIb (IPOMEKYTOUHAs aTTECTAIMs1) TIOJIBOJIUT UTOTH
U3YUYEHUS AUCIHUIUTHHBI «XuMUs ((pru3ndecKkas U KOJUIOUIHAS ).
Y4eOHBIM MJIAHOM MO JaHHOW TUCUHUILIMHE IPETyCMOTPEH SK3aMEH.

BOl'[pOCBI U 3aJaHUA 1JId NPOBECACHUA MPOMEKYTOYHOI0 KOHTPOJIA IK3aMEHa

KomnereHus: ¢cnoco0HOCTh 0CYyHIEeCTBJATH NOMCK, XpaHeHHe, 00padoTKy U aHAIN3
HH(OpPMAIMH U3 PA3JMYHBIX MCTOYHMKOB U 0a3 TaHHBIX, IPECTABJATH ee B TpedyeMoM
¢opmare ¢ ucnosb3oBanueM HHGPOPMAIUOHHBIX, KOMIIBIOTEPHBIX H CETEBbIX TEXHOJIOT il
(OIIK-1)

Bonpocesl k dk3amMeny:

1.Chopmynupyiite a)iepBoe, 0)BTOpOe, B)TPEThe Havajla TEPMOJMHAMHUKH U JANTE UX Ma-
TEMAaTUYECKHUE BBIPAXKEHUS.

2.OCHOBHBIE MTOHATHSI XUMUYECKON KMHETUKU. [[puBeIuTe COOTBETCTBYIOIIME MaTeMaTnye-
CKHE BBIPAKECHUSI.

3.OcHOBHBIE IOHATHUSI, ONPEIEIIEHUS U 3aKOHBI PACTBOPOB.

4. AncopOrusi, €€ BUIbI, MPAKTUUECKOE ONpeIeSIeHHe U 3HAUYCHHUE.

5.Konmnounnsie cuctembl. CTpO€HHUE KOJIJIOUIHBIX YACTHIL.

3aganus (MpaKkTHYecKUe 3aIaHNs VIS IPOBeeHU s IK3aMeHa)

1. Onpenennte ocMoTuueckoe aasierue pu 25° C mns 0,11 pactBopa KCl, ecnu creneHs
mucconuaiuu KCI pasua 0,95.

2.Paccunraiite octaTouHOE KOJMYECTBO B pacTeHuu (B%) GpochopoopraHuueckoro necTu-
muaa («JIudopom») uepes 30 gHE, eciu mepro;] moxypacaja paBeH 62 aHsl.

3. PaccumnTaiiTe KOHCTAHTY CKOPOCTH PEAKIIMH THIPOJIM3a BOAHOTO PaCTBOpPa TPOCTHUKOBO-
ro caxapa, eciau B reuenue 20 munyT npopearupyet 40% caxapa.



KomneTeHus: ¢nocoOHOCTh HCMOJIb30BATH B MPAKTHYECKOH 1eSITeJIbHOCTH CllelNasIu-
3UPOBAHHbIC 3HAHUA (PYHIAMEHTAJIbHBIX Pa31e/0B (PU3NKU, XUMHUH, OMOXMMHH, MATEMAa-
THKH JJI51 0CBOeHHS (PU3NYECKUX, XUMUYECKNX, OHOXUMUYECKNX, OMOTEXHOJIOTHYECKHUX,
MHMKPOOHOJIOTHYECKHUX, TEIJI0(PU3NIECKUX NIPOLECCOB, MPOUCXOAALIUX IIPH NIPOU3BOACTBE
NPOAYKTOB NuTaHus U3 pacrureabHoro (I1K-5)

Bomnpocel Kk 3xk3aMeny:

1. TepmoarHaMHYECKHE TIPOLIECCHI TPH MOCTOSTHHOM 00bhEME U JaBIICHUH.

2. [IpuBenute onpeneseHre NOHATHSI CKOPOCTH XUMUYECKON peakinu

U Kakux (PaKTOPOB OHA 3aBHUCHT.

3. JlaiiTe onpeneneHusi:a) MOHHOTO MPOou3BeaeHus Bobl, 0) pH, B) pOH

4 ITpuBeauTe NpuMepbl HOBEPXHOCTHOAKTUBHBIX BEIIECTB: a) MOJIEKYJISIPHBIX (HEHOHOT'€H-
HBIX) a) HOHOTCHHBIX: 0) KATHOHOAKTUBHBIX, B) aHUOHOAKTHUBHBIX.

5. Yto Takoe koarynsmus qucnepcHbix cuctem? [Toa neiictBuem kakux GpakTopoB OHA MPO-
UCXOIUT?

3ananus (MpakTHYECKHUE 32JaHUS K IK3aMeHY)

1. Beraucnure TCIIOTY 'MAPOJIM3a MaJIbTO3bI IPHU MOCTOSIHHOM J1aBJICHUU, CCIIN U3BCCTHLL
TEIJIOTHI CTOPAHUs MaJIbTO3bI M TJTI0K03bI: Ho crop.(ManbsTo3sl) = -5610 x/[x/Moib; Ho
crop.(rmoko3sr) = -2801 kJI>x/MOb.

2. Uemy paBHa KOHCTAaHTA IUCCOIMANINNA O€H30MHON KUCIOTHI, €CIIM CTETICHb JTUCCOIUAIINN
B 0,011 pactBope 5%7?

3. Kak mpaktuuecku onpeaenuts pH u pOH kakoro nmu6o pactBopa?

[Ipumep pacTBopa A7 OnpeeNeHus BEIOpaTh MPOU3BOJIBLHO B YCIOBUAX Ja00OpATOPUU.

Bomnpocsl Kk 3k3aMeHy:

1.0nummTe OCHOBHBIE METOBI MOJIYYEHUS KOJJIOWIHBIX pacTBOpoB. UTO Takoe menTH-
samus? Kakue BemiecTBa SBISIIOTCA MENTHU3aTOpaMM MOYBEHHBIX cucTeM? (COCTaBbTE CXEMy
CTPOEHUS MUIIEIUIBI JJ11 MUHEPAJIbHOM YacTH MOYBHI Ha MPUMEPE THIPOOKUCH Kele3a.

2. Kpuockonus. Bo3MOXXHOCTH PUMEHEHHUSI JIsl U3yUEHHUs CBOMCTB PACTBOPOB HE IJIEK-
TPOJINTOB U HIEKTPONUTOB. Onpenenure ocMoTHueckoe nasinenne npu 25° C ana 0,1 pacTtBo-
poB KCl u C ¢H 1206, ecnu crenens quccounanuu KCl paBua 0,95.

3. Paccunraiite 3nauenne DJIC, ecnu BHYTpH KiIeTKd MiekonuTaromero pH = 7,0, a B
okpyxaromien xuakoctu pH = 7,4.

4. AncopOuusi Ha TpaHMIIE pasfieia TBEPJAOE TEIO — >KHAKOCTh. SIBJICHUE CMauWBaHMUS.
KpaeBoii yron u Terora cMaunBanusi. ONUIINTE METOABI ONPEAENECHUsT TEIJIOThl CMauyUBaHMUS.
[Munpodunbabie U THAPODHOOHBIE TOBEPXHOCTH.

5. 3akon ceronoruomenus (byrepa-Jlam6epra-bepa). Ilpumenenue GpoToMeTprudeckux
METOJIOB aHaJM3a B arpOHOMUU JJIsl UACHTU(UKAIIMK BEIIECTB M UX KOJIMYECTBEHHOT'O OIpejie-
JICHUS.

6. JlucnepraiimoHHbIE METOJbI MOTYUYEHHS] KOJUIOMJIHBIX cucTeM. YeM MOKHO MENTHU3H-
poBath cBexkeocaxaeHHbld Fe (OH) 3. [okaxkure cxemy cTpoeHUs! MOJIyYEHHON B 3TOM Cily4yae
YaCTULIBI.

7. 3amuTa KOJJIOMJIHBIX CUCTEM OT KOAryJisil[uH, €€ KOJIMYECTBEHHOE BhIpaxeHue. Mexa-
HU3M U 3HaYCHHE KOJUIOMIHOM 3alUThl B IPUPOIHBIX SIBJICHUSX.

8. Dnektpoanbie noTeHnmansl U DJ[C ranpBaHMUYECKUX 31eMEeHTOB. HopmanbsHBbIHA (CTaH-
JApPTHBIN) TOTEHIIMAL. BOIOPOIHBIN 3JIEKTPO U €0 3JIEKTPOAHBIN MOTeHITMAN. Beraucnure mo-
TEHLIMAJI BOAOPOJAHOIO 3JIEKTPO/Ia, MOTPYKEHHOTO B pacTBop ¢ pH = 2.



9. Uepes KoI0HKY KaTHOHUTA B H+- hopme nporycTin pactBop CuSOs. CocTaBbTe CTeE-
XHOMETPUUECKOE YpaBHEHHUE Ipoliecca COPOLMU U CXeMy 00pa30BaBIIErocs ABOWHOTO 3JIEKTPH-
YECKOTO CIIOS.

10. Ilepssiii 3axkoH TepmoanHaMmuku. [Ipoueccel npu P,V= const. Dnrtansnus. Temnosoit
apdexrt peakuu. 3akon [.W.I'ecca. Berauciure TemioTy ruapoin3a MalabTO3bI MIPH MOCTOSH-
HOM JIaBJICHUH, €CJIM U3BECTHBI TEIUIOTHI CrOpaHusi MajbTO3bl U TJIIOKO3bI: Ho crop.(Manbro3sl) =
-5610 xJIx/momnw; Ho crop.(rimroko3sr) = -2801 kJI>x/MoJTb.

11. Honnsiii obmen. IlpaBuna noHooOMeHHOH aacopbumu. YpaBHenue Huxombckoro.
AJICOpOLIMOHHBIE TPOLIECCH] B MOYBAX U pacTeHHsIX. PacmosoxkuTe nepeurciaeHHble HIKE KaTH-
OHBI TI0 BO3PACTAHMIO MX aACOPOIMOHHOM aKTMBHOCTH Ha KHCIbIX mousax (Ca?" Zn 2", Fe’' |
Na+, Mg %, K+, Mn*" ,Mn*" ,NH4").

12. Kak onpenenuts 3Hauenne PH u 6ydepHoit eMKoCTH MOYBEHHBIX cUCTEM?

13. doTroxuMuvecKkrue MpoIecchl U (PaKkTOphl, HA HUX BIUSAIOIINE. 3aKOHBI (POTOXUMHUMU.
3aKkoH (POTOXUMHUYECKON IKBUBAIEHTHOCTH DUHIITEHHA.

14. DnekTpuyeckre CBOMCTBA KOUIOMAHBIX cucteM. [lokaxure Ha nmpumepe 301 CaCOs
crabmmsuposanHoro KoCOs oOpa3oBanue TEPMOIMHAMUYECKOTO U JIEKTPOKUHETHYECKOTO T10-
TEHIMANa, OT KaKuX ()aKTOPOB OH 3aBUCUT U KaK OIMPEICTSACTCS.

15. JlaiiTe MOHATHE MOJIEKYJISIPHOCTH U TIOPSIAKA PEAKIIUM, OMUIINTE METOABI UX ONpee-
JICHUS.

16. TlonsiTie O CKOPOCTU NIBMKEHHS MOHOB. 3aKOH HE3aBHCUMOCTHU JIBM)KEHUS HOHOB
Konbpaymia, 3akoH pazbasnenust OcTBanbiaa. DIeKTPOPOPETUUECKHI U PelaKCallMOHHBIN 3¢-
(beKThl TOPMOKEHHSI HOHOB.

17. MounekyIsapHO-KUHETUYECKUE, ONTUYECKUE U JIEKTPUUECKHE CBOMCTBA KOJUTOMIHBIX
cucTeM. 3aKOHbBI M YPaBHEHHS UX XapaKTepPHU3YIOIIHeE.

18. Bydepubie pacTBopsl. MexaHU3M UX IEHCTBHA IPU J0OABICHUH KUCIOT U HIETOYCH.

19. CuHTE3 OPraHMYECKOro BEIIECTBA PACTEHUSMHU IO/ BO3ICUCTBHEM XJI0opoduiuIa, KaK
ceHcuOmnu3aTopa. 3HadeHHe (POTOCHMHTE3a M BIMSHUE €r0 Ha XKU3HEAEATEILHOCTh PacTEHUI.
OO0BsicHUTE, YEM OTPEIeIIAeTCs 3€JICHBIN IIBET TUCTheB? Kakoe MOHOXpOMAaTHUYECKOE H3TyuYeHUE
HanboJee MHTEHCUBHO BBI3BIBAET (POTOCHHTE3?

20. PactBOpsI BBICOKOMOJIEKYJIApHBIX coeauHeHnit (BMC), ocoOeHHOCTh MX CTpOEHU,
TEPMOJMHAMHYECKass U KMHETHUYEeCKass ycToMunBoCcTh pacTBopoB BMC u ee napymenus. M3o-
AJICKTPUYECKAsT TOYKA OCIIKOB.

21. DKcriepuMEHTAIBHOE ONPEIEIEHNS OCMOTUYECKOTO JaBICHHUS

22. Yrto Takoe monynepuo peakuun? Hanummre ero BeipakeHue A peakuuu 1 u 2 mo-
PAIKOB, YeM OHU OTiM4aroTcs. Paccumtaiite ocraTouHoe konudectBo (B %) dhochopooprannde-
ckoro nectunuaa («JIudpom») uepes 30 aHEH, eciy mepuo1 moyrypacnaaa paBeH 62 JHs.

23. Ilpupoxansie OydepHble CUCTEMBI TIOYB U PACTEHH, UX poiib. YTo Takoe OyhepHOCTh
MOYB, YeM OHa 00YCJIOBJICHA (TIOKAXXUTE HAa MPUMEPE YrOJbHON KHUCIOTHl MeXaHu3M OydepHoro
JEUCTBUSA).

24. XapaKTepUCTUKHU MpOIEcca CMAYUBAHUS, €r0 AKCIEPUMEHTAIBLHOE OIpEIEICHUE U
MaTEeMaTU4YeCKOe BhIpaKeHUE

25. Knaccudukanuss XUMUYECKUX peaKIuil (10 MOJIEKYJISIPHOCTH U TOpsinKy). CKOpocTh
TOMOTEHHBIX XUMUYECKUX PEAKIUN, UX KHHETUYECKUE YPABHEHUS.

26. BpruncinuTe KOHCTAaHTY CKOPOCTH peakiuu 1 mopsiaka, ecnu 3a 4,9 MUH. KOHIIEHTpa-
s ymenpinaercs Ha 30%.

27. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coeMHeHUH. CTpOoeHrEe MaKpoMOJieKyl. Biausaue
pH cpenpl Ha cBoiicTBa pacTBOpoB OenkoB. M303ekTprueckas Touka 06e1KkoB. Buabl KHCIOTHO-
CTH MOYB, METO/IbI M YCIIOBUS UX OMNPEIEICHHUS.

28. OnTuyeckue CBOMCTBA KOJUIOMIHBIX CUCTEM. SIBleHue cBeTopaccenBanus. Omalnec-
ueHims u 3dpdext Papanes-Tungans. YkaxuTe 3aK0H U OMUIINTE METOJ UCCIIEOBAHUS KOJIJIO-
UJHBIX CUCTEM IO CBETOPACCEBAHMUIO.



29. Pas0aBiieHHBIE PacTBOPHI HEAJIEKTPOJIUTOB, WX CBOWCTBAa. 3aKkoHBI Paymst m BaHT-
T'odda. Paccuurath ocMOTHUYECKOE JaBIeHHE BOAHOIO pacTBopa HedjekTponuta mpu 200°C,
TeMIiepatypa 3amep3anus koroporo (- 0,186 °C).

30. CrekrpodoTomMeTpus U €€ MIPUMEHEHHE MPU UCCIICJIOBAHUH PAaCTBOPOB U OMOJIOTHYE-
CKHX CHCTEM.

31. IlepBsiii 3akoH TepMoauHaMHKH. [Iporiecchl mpu NOCTOSHHOM OObEME M JIaBJICHUU.
OHTanbmusi, TewioBoi 3¢dekt peakiuu. 3akoH [.M.I'ecca. Beruucnure TemioTy ruapoiamsa
MaJIbTO3bl IPU MOCTOSIHHOM JABJIEHUH, €CJIM U3BECTHBI TEIUIOTHI CTOPAHUS MAJIbTO3bI U IUIIOKO-
3bl: H crop.(manbto3sr) = -5610 xIx/moinb; A H crop.(rimroko3sr) = -2801 kJ[>x/MOb.

32. Nonnslit oomeH. [IpaBuina mHoHOOOMEHHON afcopOIuu. AJICOPOIIMOHHBIE TPOIIECCHI B
MOYBaxX M PacCTEHUAX. PacnosiouTe HUKENEPEYUCIICHHbIE KAaTUOHBI MO0 BO3PACTaHUIO MX ajl-
COpOIMOHHOI aKTHBHOCTH Ha KMCBIX mouBax (Ca’™ Zn 2", Fe ** | Na+ , Mg 2", K+, Mn?*’, Mn
4 NH4.

33. Onumute Meto sl onpenenenus PH u 6ydepnoii emxoctu 6yhepHBIX CUCTEM.

34. PaBHOBecue U paBHOBECHBIE TIporiecchl B nmpupoae. [Ipunuun Jle-llarense. Ykaxure,
KaK He0OXO0MMO U3MEHHUTh OCHOBHBIE MTApaMETPHI MPOLECcCca, YTOObI IIPU CUHTE3€ aMMHUAKa yBe-
JUYUTH €ro BbIxoJ. Hanummre ypaBHeHrEe KOHCTAHTBI PABHOBECHS IS 3TOTO IIPOLiecca.

35. Buasl U GaxkTopbl yCTOMYMBOCTH KOJUIOWAHBIX cucTeM. Koarymisiuus u cenuMmeHTa-
U1, UX XapaKTEPUCTUKH.

36. Uto Takoe NOBEPXHOCTHOE HaTsKeHUe? ONUIINTE METOMBI €r0 ONPEAEIIEHUS U PETy-
JUPOBaHMUSI.

37. Yto Takoe ocMoc u ocMoTudeckoe aasieHue? 3akoH Baut-I'opda. OcmoTnueckue
SBJICHUS M IPOLIECCHI B arPOHOMMUH.

38. Haiite KimaccU(pUKAIMIO TUCTIEPCHBIX CHUCTEM IO pa3MepaM YacTHIl JUCIIEPCHOH (a-
3bl, IO OTHOILLIEHHUIO TUCTIEPCHOM (a3bl K JTUCIEPCUOHHON Cpejie, 0 arperaTHOMY COCTOSHUIO.
[IpuBenure npuMepsl.

39. OnumuTe METOJbl OMpENeNeHUs] TEIUIOBbIX 3((EKTOB peakiuu (IKCIepUMEHTAIb-
HBII ¥ pacyeTHBIN). YKaKUTe BO3MOKHOCTU UX PUMEHEHHUS.

40. IlonsTue katanmu3a. ['OMOreHHBIH W TeTEpOTreHHBINM KaTtain3. OCHOBBI MEXaHU3Ma
JIEUCTBUA KaTaau3aTOPOB.

41. DeKTpOnpOBOJAHOCTh PACTBOPOB — ye/bHAA W dKBHBaJeHTHas. [[oHsITHE MOABUXK-
HOCTH HOHOB. 3aKOH HE3aBHCUMOCTH JBWXKEHUS HOHOB Kombpayma. 3akoH pa30aBieHus
OcTBaNBaA.

42. TIpouecchl CTPYKTypoOOpa3oBaHMA B AMCIEPCHBIX CUCTeMax U pactBopax BMC:
KJaccuukanusa 1 GusnKo-xumuieckre cBoiictBa. CocTaBpTe cXeMy Iepexoja reist B 30J1b AJis
00paTHMBIX KOJUTOUIOB, T€NEH U CTyIHEH.

43. PaBHOBecHe U paBHOBECHbIE Mponecchl B mpupose. [Ipuniun Jle-Ilatense. Ykaxure,
KaK He0OXOMMO U3MEHHUTh OCHOBHBIE MTapaMETPHhI MPOLECcCca, YTOObI IIPU CUHTE3€ aMMHUAKa yBe-
JUYUTH €ro BbIxoJ. Hanummre ypaBHeHHe KOHCTAHTBI PABHOBECHS IS 3TOTO IIPoLiecca.

44. Bunsl u ¢GakTopbl YCTOHUMBOCTU KOJUIOMIHBIX cucTeM. Koarynsmus u ceauMeHTa-
ous, UX XapakTepuCTUKU. ONMUIINTE SBJICHUS CHHEPru3Ma, AaHTaroHW3Ma U aJJIUTUBHOCTHU
MOHOB IIPH KOAryJIsiLuH.

45. CocraBbTe cxeMy U BbiBeauTe J/C KOHIIEHTPAlMOHHOW rajJbBaHUYECKOM IIEIH.

46. Yro Takoe sHTponusA? Kak MOKET MEHAThCS SHTPOIUS M30JMPOBAHHOM, 3aKpBITOM,
OTKPBITON CHUCTEMBI? YKaXUTE, YBEIMUUTCS WIM YMEHBUIUTCS SHTPONHMS B CIECIYIOLIIUX MTPOLIEC-
cax: raBjeHue ipaa; pactsopenue NaCl B Boge (H20).

47. JlaiiTe MOHATHE TaKUM SIBIICHUSIM, Kak AyekTpodopes u anekrpoocmoc? Kak cBsazana
BEJIMYHMHA - IOTEHIIHAJIA CO CKOPOCTBIO 3IEKTpodopesa U eKTpoocMoca’?

48. JlaiiTe MOHATHE O MOPSAJKE PEaKIMU U METOAAaX €ro omnpeaesneHus. Paccunraiite KoH-
CTaHTY CKOPOCTH pEaKLMM TMAPOJIM3a BOJHOTO pacTBOpa TPOCTHUKOBOIO Caxapa, €Clid B Tede-
Hue 20 muHyT npopearupyet 40% caxapa.



49. CrenieHb M KOHCTAHTA JJEKTPOJUTUUECKONW TUCCOIMAITMN CJIA0BIX AJIEKTPOJIUTOB U
METOJIBI MX OmNpe/esieHrs. YeMy paBHA KOHCTAHTa AUCCOIUAINN OCH30MHON KUCIOTHI, €CIIH CTe-
nenb auccormanuu B 0,011 pactBope 5%7?

50. YcnoBusi, oOpa3zoBaHus KOUTOHI0B. CxemMa KOJIJIOUTHOW YacTH (MHIICIUTHI) Ha TPH-
mepe BaSO4 crabunuzupoBannoro BaCly. Ykaxkure cocTaBHBIC YacTH MOIyYeHHOTO 30iis. [1pu-
BEJIUTE IPUMEPHI KOJUIOUIOB B IIPUPO/IE.

51. Bpruucnure KOJIWYECTBO TEIUIOTHI, KOTOPOE BBIZEsAETCs Mpu obOpazoBanuu 106 Kr
ammuaka B cyTkH, eciad AH p-unu = -92,0 Ix.

52. MonekynspHass 1 MOHHAs aJcOpOIMs U3 pacTBOPOB HAa TBEPIBIX aJICOpOEHTaX, 0CO-
OCHHOCTH M XapaKTEPHCTUKHU 3TUX MporeccoB. Paccunraiite aacopOUMpoBaHHOE KOJUYECTBO YK-
CYyCHOM KHCJIOTHI B MT-3KB/T, ecnu npu anacop6imn CH3COOH mnouBoii paBHOBeCHass KOHIICH-
tpauusi (Cp) paBHsutack 33,5 MMOb/J, KOHCTaHTHl ypaBHeHus: @peitnanuxa K u I/n coorert-
CTBEHHO paBHbI 9,5 u 0,22.

53. BydepHble cUCTEMBI, UX COCTaB U MeXaHU3M OyQepHOro IeicTBHUS Ha IpUMeEpe are-
taTtHOM OydepHoit cuctemsl, coctostmei u3 10 mi, 0,1 m CH3COOH u 10 Mt 0,1 m CH3COONa.

54. DneKTpoMeTpHUYECKUE METOIbI TIPU MCCIIeIOBAaHUN arPOHOMHYECKHX O0BEKTOB.

55. Brnusaue temmnepatrypsl Ha ckopocTh peakumu. [IpaBuimo Bant-I'odda, ypaBHeHHE
AppeHnyca, TOHITHE 00 YHEPTUU aKTUBAIIUN CHCTEMBI.

56. IlouBeHubie KoJmouzasl. [IpuBenuTe nmpumMepsl CTPOCHUS MUHEPATbHON MOYBEHHOU
KOJUJIOWIHOM YacTHIBI Ha TpuUMepe OKcuaa kpemHus. Jlaiite moHsTue 0a30MI0B M aleJOUIOB,
MOKaKNUTE HA UX MPUMEPE NPOLECC B3aUMHOMN KOAryJIsiiUUA KOJIJIOUIOB.

57. OnumuTe METOAbl ONPEEICHUSI OCMOTUYECKOTrO AaBiCHUsS (PACUETHBIM U C MOMO-
IIBI0 OCMOMETPA).

58. Bropoe Hayao TepMOJMHAMUKH, €r0 MaTeMaTu4eckoe BeipakeHue. [lonstue 06 3H-
TPOTHH, CBOOOHOM SHEPTHH M MAaKCUMAaJIbHOH padoTe.

59. YUro Takoe HOHHBINA 00MeH? ONUIINTEe 3aKOHOMEPHOCTH HOHHOTO 00MEHa, 0OMEHHYIO
KHUCJIOTHOCTh M MOIJIOTUTENIBHYI0 COCOOHOCTh MOYB. KakoBa pojb 3THX MPOLIECCOB B arpoOHO-
mun? CocTaBbTe CXeMy HOHHOIO oOMeHa Mex 1y kaTnoHuToM KY-2 B H+- popme u xkaTrnonamu
Na' u3 pacrsopa NaCl.

60. JlaiiTe XapaKTEpUCTUKY ONTUYECKUX METOJOB TPU HMCCICIOBAHUU OMOIOTHUYECKHX
CHUCTEM U YKaXKUTE BO3MOKHOCTH UX IPUMEHEHHS.

61. OcHOBHBIE IPUHIMIIBI KaTanu3a. [ OMOT€HHBII U F€TEPOTreHHBIN KaTaaus3.

62. MoJieKynsIpHO-KUHETHYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. [loHsITHE O cenuMmen-
TallUu.

63. Kak o BenmmunHe D/IC raapBaHUYECKOTO 3JeMeHTa onpeaenauTs pH pactBopa u KoH-
CTaHTY JAMCCOIUAINH cIab0i KUCTOTHI?

64. 3amuTa KOJUIOUIHON CUCTEMBI OT KOAryJIsilliM, €€ KOJIMYECTBEHHOE BhIpakeHue. Me-
XaHU3M M 3HAYCHUE KOJUIOUAHOM 3aIIUThI B IPUPOIHBIX SBICHUSIX.

65. Onektponnbie moTeHuHanbl U DJ|C raapBaHMYECKHX HJIEMEHTOB. HopmanbHbIN
(cranmapTHBIN) MoTeHIMaN. BOgOPOAHbIHM 3JIEKTPOA U €ro 3JIeKTPOIHBIN MOTeHIHal. Berancin-
Te (€) BOJOPOIHOTO JIEKTPOa, MOTPYKEHHOTO B pacTBop ¢ pH = 2.

66. Uepes kosoHky katuoHuta B H+ - dopme mpomyctun pactBop CuSOs. CocraBbTe
CTEXHOMETPUYECKOE ypaBHEHHUE IIpoliecca copOLuu.

Kputepuu onieHKH 3HaHUU CTYJCHTA MPHU OTBETE HA IK3aMeHe:

Ouenka «OTJIMYHO» BBICTABIIICTCS CTYJEHTY, KOTOpBIi oOnanaer
BCECTOPOHHMMH, CHCTEMATU3MPOBAHHBIMU M TIIyOOKMMH 3HAaHMAMH MaTepHaja yd4eOHOH mpo-
IrpaMMBl, yMeeT cBOOOIHO BBITIOJTHATH 3a/laHusl,
PeyCMOTPEHHBIE yU4eOHOU MPOrpaMMOi, YCBOUJI OCHOBHYIO M O3HAKOMUJICS C JOIOJHUTEb-
HOM JIUTEpaTypoil, PEKOMEHTOBAHHOM y4eOHOU
IIpOrpamMMmon. Kax IIPaBUIIO, OLICHKA «OTIIUYHO» BBICTaBIIIETCS CTYIEHTY



YCBOMBILIEMY B3aUMOCBSI3b OCHOBHBIX TIOJIO’KEHUM M NOHATHN AUCLUILUIMHBI B MX 3HAYECHUH JJIS
npuobperaeMoit CIIELUAJILHOCTH, [IPOSIBUBLLIEMY
TBOPYECKHUE crocoOHOCTH B [IOHUMAaHHH, U3JI0KCHUHU u HCIIOIb30BAHUH
y4eOHOT0 MaTepHaia, MPaBUJIbHO OOOCHOBBIBAIOIIEMY MPHHSTHIC PEIICHHS, BIAACIOLIEMY pa3-
HOCTOPOHHUMM HaBbIKAMH U IIPUEMAMU BBIIOJHEHUSI TPAKTUYECKUX PadoT.

OneHka «XOpOLIO» BBHICTABIISCTCS CTYACHTY, OOHApYKUBIIEMY IOJTHOE 3HAaHUE MaTepH-

ana yueOHOMI IIPOrPaMMBlI, YCIIEIIHO BBITOJIHAIOEMY
IpeIyCMOTPEHHBIE YUeOHOH MpOrpaMMOi 3aJaHusi, YCBOMBILEMY MaTepual OCHOBHOW JUTEpa-
TYpBHI, PEKOMEHI0BaHHOM y4eOHOU MPOTPaMMOi. Kak

NPaBUIIO, OIEHKA «XOPOILO» BBICTABIISAETCS CTYAEHTY, MOKa3aBIIEMY CHCTEMaTH3MPOBAHHBIN
XapakTep 3HaHUI MO JUCLUILIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY IONOJHEHHIO 3HAHUI B
X07le AanbHeHe yueOHoil paboTel M MPOopECCUOHATBHON NEATeNbHOCTH, MPAaBUIIBHO MpUMe-
HSIOIIEMY TEOPETUYECKHE MOJIOKEHUS MPH PEHICHNH MPAaKTHYECKUX BOIPOCOB U 3a/1ad, BIIajIe-
IOIIEeMYy HEOOXOAMMBIMH HAaBBIKAMU U IIPUEMAMU BBITTOJHEHHS TPAKTUYECKUX PadoOT.

Ouenka «YIOBJIETBOPHUTETHHOY BBICTABIISIETCS CTYJIEHTY, KOTOPBII
IoKa3aJl  3HaHME  OCHOBHOTO  MaTepuasa  y4yeOHOH  mporpamMmmsel B oObeme,
JOCTaTOYHOM M HEOOXOJMMBIM /ISl JajbHENIell yueOrl 1 mpeacTosmieil paboThl MO CIieHab-
HOCTH, CIIPaBWJICS C BBITIOJHEHUEM 3aJJaHUH, IPEIYCMOTPEHHBIX yUeOHOM mporpaMMoii, 3HaKoM
C OCHOBHOW JIUTEPATYpOH, PEKOMEHIOBAaHHON ydeOHO# mporpammoi. Kak mpaBuio, oreHka
«YZOBJIETBOPUTEIILHO» BBICTABJISIETCS CTYJEHTY, JAOMYCTUBIIEMY IOTIPEIIHOCTH B OTBETaxX Ha
9K3aMEHE WIM BBIIOJIHEHHH 5K3aMEHAMOHHBIX 3aJaHWi, HO o0JjagaromeMy HeoOXOIMMBIMHU
3HAHUSMH TIOJ] PYKOBOJCTBOM IIperojiaBaTelis UIsl YCTPaHEHHs 3TUX HOTPEIIHOCTEH, Hapylia-
IOIIEMY MOCIIEAOBATEIbHOCTh B M3JIOKCHUH YYeOHOTO MaTepHaja W HCIBITHIBAIONIEMY 3aTpyI-
HEHMSI [IPU BBINOJHEHUH MTPAKTUYECKUX PadoT.

Onenka «HeY/0BJIETBOPUTEIbHO) BBICTABIISIETCS CTY/ICHTY, HE
3HAIOLIEMY OCHOBHOW 4acTH MarepHaja y4yeOHOW MporpaMmbl, AOMYCKAIOMEMY MPUHLIUIHAIb-
HbIC OIIMOKU B BBIIOJIHEHHUHN MPETYCMOTPEHHBIX y4eOHON MporpaMMoi 3aJaHnii, HEYBEpEHHO C
OOJIBIIMMHU 3aTPYAHEHUSMH BBITIOTHSIOIEMY PAaKTHYECKHUE PaOOTHI.

7.4 Metoan4eckue MaTepHaJibl, ONpeAe/siioNie NPoLueAyPbl OLCeHUBAHUS 3HAHWN,
YMEHHH M HABBIKOB H ONBITA JAEATEJbHOCTH, XaPaKTEPHU3YIOWIHUX ITanbl (pOPMUPOBAHUSA
KOMITeTeHIH I

KoHTposbs ocBoeHMs AUCHUIUINHBL «XUMHUs ((pu3ndeckas U KOJUIOUAHAs)» IPOBOJUTCS B
cootBercTBUM C [InKyOI'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHAsI aTTe-
CTalysl CTyACHTOBY.

MeToanyeckue peKOMEeHAAlUM M0 MOATOTOBKE K TECTHPOBAHUIO

[lenp TecTUpoBaHUS B X0JI€ YU4EOHOTO MpoIiecca CTYJEHTOB COCTOUT HE TOJBKO
B CUCTEMATHYECKOM KOHTPOJIE 32 3HAHMEM M3YUYEHHOTO MaTepuala, HO U B pa3BU-
TUU YMEHHUSI CTYJIEHTOB BBIJIEISATh, aHAIM3UPOBATh U 000011aTh Haubosee cylie-
CTBEHHBIE 3TaNbl TEXHOJOTUYECKUX MIPOLIECCOB.

Kak u mobas npyras ¢opma noAroToBKM K KOHTPOJIIO 3HAHUM, TECTUPOBAHUE
UMeeT psii 0COOCHHOCTEN, 3HAHUE KOTOPBIX TOMOTAET YCIEIIHO BBIMOIHUTH TECT.
Mo3kHO JaTh CleyIole METOAMYECKIE PEKOMEHIAINHN

1. IIpexne Bcero, ciieyeT BHUMATENBHO U3YYUTh CTPYKTYPY TE€CTA, OLICHUTD
00beM BPEMEHH, BBIIETSIEMOT0 Ha JAHHBIN TE€CT, YBUJIETh, KAKOTO THIIA 3a/1aHUS B
HEM COJEpKATCs. DTO IOMOXKET HACTPOUTHCS Ha padboTy.

2. OueHb BaXKHO BCEI/1a BHUMATEIBHO YUTATh 33JaHUS JO KOHIIA, HE MBITASICh
MOHSATH YCIIOBUS «II0 TIEPBBIM CJIOBaM» WJIM BBITIOJHUB MOA00HBIC 3aaHUS B



OpeAbIAYIIMX TECTUPOBAaHUAX. Takas Crelka HepeaKo IPUBOIUT K 10CaHBIM
OIIMOKaM B CaMbIX JIETKUX BOIMPOCaX.

3. Eciiu Bbl He 3HaeTe 0TBEeTa Ha BOMPOC UJIM HE YBEPEHBI B MPABUIILHOCTH,
CJIETyeT MPOITyCTUTh €r0 U OTMETUTH, YTOOBI TOTOM K HEMY BEPHYThCHL.

4. Ilcuxonoru TaKXe COBETYIOT JyMaTh TOJIBKO O TeKylleM 3aaanuu. Kak mpa-
BUJIO, 3aJJaHMsI B TECTaX HE CBA3AHBI APYT C IPYTOM HETOCPEACTBEHHO, TOITOMY
HEOOXO0MMO KOHIIEHTPUPOBATHCS HA JAHHOM BOMPOCE U HAXOJUTh PEIICHHUs, IO
XOAsIIMe UMEHHO K HeMy. Kpome Toro, BeIIoIHEHHE 3TON peKOMEHIAIINH JacT
elle OANH MCUXOJIOTUIECKUN FIPPEKT — MO3BONIUT 3a0bITh O HEy1aye B OTBETE HA
OpeabIAYIIHINA BOIPOC, €CITU TaKOBask UMella MECTO.

5. MHorue 3a1aHusi MOXHO ObICTpee PEeIInTbh, €CJIM He UCKATh Cpasy MpaBUIIb-
HBII BapuaHT OTBETA, a MOCJIE0BATEIbHO UCKIIIOUATh T€, KOTOPBIE SIBHO HE TOJ-
XOAAT. MeTo1 UCKITIOUEHHsI T03BOJISIET B UTOTE CKOHIIEHTPUPOBATh BHUMaHHUE Ha
OJIHOM-JIByX BEpPOSITHBIX BapHaHTAaX.

6. [Iponecc yraapiBaHus MPaBUIBHBIX OTBETOB JKEJIATEIbHO CBECTH K MUHUMY-
My, TaK KaK 3TO YpeBaTO TEM, YTO CTYJIEHT 3a0yJeT O TJIaBHOM: YMEHHUH HCIIOJIb30-
BaTh UMEIONINECS HAKOIUICHHBIE B YYEOHOM MpoIiecce 3HaHUsI, U OyJeT HaJesAThCs
Ha ynady. Eciau yBepeHHOCTH B MPaBUIBHOCTU OTBETA HET, HO HMHTYUTHUBHO IOSB-
JsieTCsl MPEANOYTEHHE, TO ICUXOJIOTH PEKOMEHIYIOT 10BEPSATh UHTYHUIMH, KOTOpas
CUMTAETCS MPOSBICHUEM ITyOMHHBIX 3HAHUN U OIbITa, HAXOSIIMXCS HA YPOBHE
HIOJICO3HAHUSI.

MeToanyeckue peKoOMeHAalMH M0 MOATO0TOBKe K KOHTPOJIbHOI padoTe.

[ToaroToBka K KOHTPOJIBHOM paboTe TpeOyeT ONpeneseHHOro alropuTMa Jei-
ctBuil. IIpexne Bcero HEOOXOIUMO O3HAKOMHUTHCS C BOIPOCAMHU, TEMaMH, KOTO-
pbI€ BBIHOCAT Ha KOHTPOJIbHYIO paboTy.

Henb3st orpaHn4YMBaThCs TOJIBKO KOHCIIEKTAMU JIEKIUH, ciieqyeT mpopaboTarh
HY’>KHBIE y4eOHBIE TOCOOUS, PEKOMEHIOBAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh pabOTHI B MOATOTOBKE K KOHTPOJBHBIM MEPONPHUSTHUSIM
JOJKHA OBITh Takasi: BHUMATEIbHO MPOYUTATh U YSACHUTH CYyTh TpeOOBaHUM KOH-
KPETHOT'O BOMPOCa MPOrpPaMMbl; 03HAKOMUTHCSI ¢ KOHCIIEKTOM; BHUMATEIBHO MPO-
paboTaThb HEOOXOIMMBIM H y4eOHBI MaTepuan Mo y4yeOHBIM MOCOOHSIM U PEKO-
MEHAYEMOM JIUTEPATYPE.

Ecnu anst otaensHOM TeMbl MpenoAaBaTeb MPEUIOKII MEPBOUCTOYHHK, CIie-
[UAJIbHYIO0 HAyYHYIO JINTEPATYpy, KOTOPYIO CTYJAEHT pa3padaThiBai B MEPUO/] TO-
TOTOBKH K CEMMHAPCKHM HJIM MHBIM 3aHATHSIM, HEOOXOAMMO BEPHYTHCS K 3aIHCSIM
3TUX MaTEepHaJoB (a B OTACIBHBIX CIy4asX U 10 OPUTHHAJIOB), BOCCO3AATh B MaMsi-
TH OCHOBHBIE HAyYHBIE ITOJI0KEHUSI.

B otrnenpHON TeTpaau Ha KaXKAbI BONPOC CJEIyeT COCTaBUTh KPAaTKUH IUIaH
OTBETA B JIOTHYECKOH MOCIEI0BATENHLHOCTH U ¢ (pukcanueil He0OX0AUMOTO MILIIO-
CTPaTUBHOTO MarepHaia (IpUMEphl, PUCYHKH, CXEMbl PEaKLUl, aJrOpUTM pelie-
HUS IPAKTUYECKUX 3a]1a4).

MeTtoauyeckue peKOMeHAALMHU 10 HAMMCAHUIO TOKJIA1a

B xone moarotoBku AOKIana y CTyJIEHTa BbIpaOaThIBAIOTCS HABBIKM CAMOCTOS-
TEIBHOTO TBOPUECKOTO MBIIIJICHHS, YMEHUE aHATIU3UPOBATh U CUCTEMATHU3UPOBAThH
MHOTOUYHCJICHHYI0 HH(OPMALINIO, MOCTABIAEMYI0 y4eOHBIMA W HAyYHBIMH H3/a-



HUSIMH, TIEPUOJUKOM, cpeAcTBaMuU MaccoBod uHpopmaruu. Kpome Toro, omsIT
MyOJWYHBIX BBICTYIUICHHM TMO3BOJSET CTYACHTY CHOPMHPOBATH PSJi KOMMYHHUKA-
TUBHBIX KaueCTB, TAKUX KaK YMEHHE YETKO U JOCTYITHO M3JIaraTh CBOW MBICIH, Je-
JaTh BBIBOJIbI, HATMYME SIPKOW M OOpa3HOW pedyu U JAPYyrux, 0e3 KOTOPhIX HEBO3-
MO’KHO aKTUBHOE M YCIIEUIHOE MPOJBMKEHHE MO KapbEPHON JIECTHULIE MOJIOAOTO
CHEIHAINCTA.

[TonroroBka nokiana TpedyeT yriryOJeHHOro U3y4eHHs coo0aeMon TeMbl, 00-
palieHus K CrielualibHOM JIuTepaType, CIpaBOYHOMY anmnapary. B cBs3u ¢ atum
paboTa HaJ AO0KJIaI0OM MPEIoIaraeT NpoXoKAEHUE CIEAYIOIIUX ITAMOB:

1. Boibop memwvt 0oknada. B xoie NpakTUIECKUX 3aHATHI BHIOOP MPOUCXOIUT B
3aBUCUMOCTH OT MPEUIOKEHHBIX MPENoaBaTeIeM BOINPOCOB, UMEIOIIUXCSA B Me-
TOJAMYECKOM NMOCOOUU TEM UJIM OT COOCTBEHHBIX MHTEPECOB CTY/ICHTA.

2. Ilocmanoska yeau ooknada. DopmynupoBaHue 11e1 paboThl HEOOXOIUMO
JUTS OIPEJICJICHUS] HAIIPABJICHUS TTOUCKA HEOOXOIMMOM TUTEpaTyphl U pa3pabOTKU
CTPYKTYpHbI 1okiana. CTporo roBopsi, ejiab — 3TO MBICJICHHOE MPEIBOCXUIIICHHUE
KEJIaeMOTo0 pe3ysbTara AesTeNbHOCTU. [103TOMy mocTaHOBKA LEMH JOJKHA MaK-
CHUMAaJIbHO COBIIAJIaTh C Ha3BaHUEM TE€MBbI JI0KJIa/1a. B yCTHOM BBICTYIIEHUU CO00-
IICHHE 1eI1 00s13aTeNIbHO I0JKHO HAYMHATHCA €O coB: «B cBoeM pokiaze s xouy
pacckaszarth o...», «llenpio Moeit paboThl OBLIO. . .».

3. I[loo6op neobxooumoti rumepamypsi no meme. Pabota ¢ murepaTypoit cocTo-
UT U3 CUCTEMHOTO 10100pa KHUT U MOCIEAYIOLIEro U3YUEHUs COACPKAIIUXCS B
HUX MaTepUalioB, B pe3yJibTaTe YEro KOPPEeKTUPYETCs Ha3BaHUE TEMBI U (POPMYIIU-
poBKa 1ienelt padboTsl. XKenaTenbHO UCMONIB30BATH ISl MOJATOTOBKH JIOKJIaa He
MEHee TpeX HaMMEHOBAaHUW UCTOYHUKOB, YTO JAOJHKHO MPOJIEMOHCTPUPOBATH yMe-
HUE CTYJIEHTa COMOCTABJIATh U aHAJIM3UPOBATH JUTEPATypy. JlOKIIa1 BHIIOIHIETCS
TOJIBKO 110 HAy4HbIM (HE M0 yueOHukam!) uccieoBaHUsAIM, MOHOTpapUsIM U Hay4-
HBIM CTaThsIM.

4. Onpeoenenue cmpykmypsli 00K1a0a. ITOT MYHKT 3aBEPIIAET NOATOTOBUTEIb-
HYI0 pa0oTy JIJIsl HAMCAHUs TEKCTA I0KJIa/1a U I0JDKEH COAEPKaTh BCE, YTO MOXK-
HO npenBueTh. CTPyKTypa MPEACTaBISIET COOOM KPAaTKUH T€3UCHBIN KOHCIIEKT TO-
0, 4TO BBIHOCHUTCS B cooOmieHne. O0s13aTeIbHBIMU KOMIIOHEHTaMH SIBJISIFOTCS COO-
CTBEHHbBIE BBIBOJIbI U CITUCOK MCIOIb30BAaHHON JTUTEPATYPHI.

5. Paboma nao mexcmom ooknaoa. Ilpexne Bcero, HEOOXOAUMO TIOMHHUTb, YTO
BpeMs Jokiaaa orpannyeHo. [ToaTomy ciemyer oTOUpaTh TOJBKO HauboJIee BakK-
HBIM MaTepuan. Kak npaBuio, 3To pa3BepHyThIN TE3UC U3 KOHCIIEKTA-CTPYKTYPHI U
€ro J0Ka3aTeabCTBO WK NpuMepsl. [Ipu 3ToM HeoOxoauMo n30exkaTh «pa3opBaH-
HOCTH» TE€KCTa, OAHO JOJKHO IJIABHO BBITEKATh U3 IPYTrOro, COOTBETCTBOBATH JIO-
IMYECKOM JIMHUU J0KJIa/ia. DTO OCOOEHHO BaKHO MPHU pabOTe C HECKOJIBKUMU UC-
TOYHUKAMHU.

Jloxmnam He JOJKeH ObITh IEpeTrpyKeH TOUHbIMU Iuppamu. CrieryeT BHISCHUTD
3Ha4Y€HHE BCEX HOBBIX MOHATHH, BCTPEUAIOIINXCS B TOKJIa/1€, 1 YMETh UX 00BsC-
HUTH. B KOHIIe OKIIaga HE0OX0AMMO Y€TKO C(hOPMYIIMPOBATH BBIBOJIbI, KOTOPHIE
COOTBETCTBYIOT IMOCTABJICHHBIM 33/1a4aM M 0000IIaI0T U3JI0KEHHBIN MaTepHall.

[To BpeMenu o6beM foKIana coctapusieT 7-10 MUHYT.

MeToanyeckue peKoOMeHAaluM 110 HANTMCAHMIO pedepaTta



Brinonnenue pedepara siBisiercs 0AHON U3 POpPM KOHTPOJIS B BHICHIEM YU4€OHOM
3aBEJICHUH.

CrtpykTypa pedepara:

TUTyIBHBIN JINCT.

1. Tlocie THUTYJIBHOTO JMCTa HAa OTACIBHOW CTPAHULE CIEAYET OTIJIABJICHUE
(rutaH, cofepkaHue), B KOTOPOM yKa3aHbl Ha3BaHUS BCEX Pa3JieNioB (IIyHKTOB Iia-
Ha) pedepara u HOMEpa CTPAHMII, YKA3BIBAIOIIUE HAYAJIO ITUX PA3/CIIOB B TEKCTE
pedepara.

2. Ilocne ornaBnenus cienyer BBeaeHue. OObeM BBeAeHUs cocTaBisieT 1,5-2
CTPAHMIIBI.

3. OcHoBHas yacTh pedepara MOKET UMETh OAHY WJIM HECKOJBKO IjiaB, COCTOS-
nmx u3 2-3 naparpadoB (IOJAMYHKTOB, pa3/eioB) U MPEANoaraeT OCMbICICHHOE U
JIOTUYHOE W3JI0KEHUE TJIaBHBIX MOJIOKEHUN U UJIeH, COAEPIKAIIUXCS B U3YUEHHOU
auTeparype. B TekcTe 00s13aTenbHBI CChUTKH Ha MEPBOMCTOYHUKH. B ToM ciydae
€CJIM IUTUPYETCSA WA UCTOJIB3YETCS YbS-JIM00 HEOpIWHAPHAS MBICTh, WIS, BbI-
BOJI, PUBOJUTCS KaKOH-M00 1dpoit MmaTepual, Tabauiry — 00s3aTeNIbHO Caeai-
T€ CCBUIKY Ha TOTO aBTOpa y KOTO BbI B3sJIM JJAHHBIA MaTepHAJL.

4. 3aki04eHUE COECPIKUT TJIABHBIE BBIBOJABL, U UTOTU U3 TEKCTAa OCHOBHOM Ya-
CTH, B HEM OTMEYAeTCsl, KaK BBITIOJIHCHBI 331a9M W JOCTUTHYTHI JIU 111, chopmy-
JMPOBAHHBIC BO BBE/ICHUM.

5. [lpunoxeHnue MOXKET BKII0YaTh rpaduku, TAOJUIbI, PACUETHI.

6. bubnmorpadus (cnucok IUTepaTyphl) 37€Ch YKa3bIBAETCS PEAIbHO UCIOJIb30-
BaHHasl JIJIsl HanucaHus pedepara JIurepaTypa.

Dtansl paboThl Haja pedepaTom.

PaboTty Han pedeparoM MOKHO YCJIOBHO MOJIpa3eInTh Ha TPU dTana:

1. [ToAroToBUTENBHBIN 3TAll, BKIIOUAIOIINNA U3yUEHUE MTPEAMETA UCCIICOBAHUS;

2. znoxxeHue pe3yabTaToB U3yUYEHUS B BUAE CBA3HOTO TEKCTA;

3. YcTHOE coobiienue no teme pedepara.

MeToanuyeckue peKOMEHAAIUN 10 MOATOTOBKE K IK3aMeHY

[TonroroBka K 3k3aMeHy TpeOyeT onpeaeNeHHOro anroputma aencteuil. [Ipex-
JIe BCET0 HEOOXOIMMO 03HAKOMUTLCS C BOIIPOCAMHU, KOTOPHIE BEIHOCST HA SK3aMEH.
Ha ocHOBe 3TOro Hag0 COCTaBUTH IUIAaH TTOBTOPEHUS M CUCTEMATHU3AIuU YIEOHOTO
MaTepuaia Ha KaXIbIi JeHb, 4TOOBI OCTaBUTH JICHb WM €r0 YacCTh JJIs TOBTOPHO-
ro 00001IeHre MPOTPAaMMHOI0 MaTepuaia.

Henb3st orpaHMuMBaThCs TOJBKO KOHCIIEKTAMM JIEKIUH, ClIeIyeT MpopadoTaTh
HY>KHbIE yueOHbIe MOCOOUS, PEKOMEHIOBAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTh PaObOTHI B MOATOTOBKE K 3K3aMEHY JOJDKHA OBITh TaKas:
BHHUMATEJIbHO MPOYUTATh U YSICHUTH CYTh TPEOOBaHUI KOHKPETHOI'O BOIMPOCA MPO-
IpaMMBbl; 03HAKOMUTBCS ¢ KOHCIIEKTOM; BHUMATEIBHO MPOpadoTaTh HEOOXOAUMBIN
y4eOHBII MaTepHaJI IO Y4EOHBIM MTOCOOUSIM M PEKOMEHTyEeMOU TUTEPATYPHI.

Ecnu nyist oTAenpHON TEMBI MPENOAaBaTeNlb MPEAJIOKIIT IEPBOUCTOUYHUK, CIIe-
UAJIbHYIO HAYYHYIO JIUTEPATypy, KOTOPYIO CTYACHT pa3padaThiBall B IEPUO MOJ-
TOTOBKHM K 3aHSATHSAM, HEOOXOIUMO BEPHYTHCS K 3aIHUCSAM ITHX MaTEpHAIIOB (a B
OT/ICJIBHBIX CIIy4asiX U 10 OPUTMHAJIOB), BOCCO3aTh B AMSITU OCHOBHbIE HAyYHbIC
MOJIOKEHMUS.



B ornensHOM TeTpaau Ha KaXAbld BOIPOC CIEAYET COCTABUTH KPATKUK IJIaH
OTBETa B JIOTMYECKON MOCIIEI0BATENBHOCTH U ¢ UKcalueil He0OX0AUMOTO UILTIO-
CTPATHBHOTO MaTepuasa (IpUMepPbl, PUCYHKH, CXEMBI, TIU(PHI).

Ecnm oTnenpHBIE BOMPOCH OCTAIOTCS HESCHBIMHU, X HEOOXOIMMO HamuMcaTh Ha
MOJISIX KOHCTIEKTa, YTOOBI BBISICHUTHh Ha KOHCYJIbTAIlui. OCHOBHBIE TTOJIOKEHUS Te-
MBI T1OCJIE TIIyOOKO OCO3HAHUE UX CYTH CIEIYET 3ay4YHTh, IOBTOPSS HECKOIBKO pa3
WIN pacckasbiBas Kojuiere. Baxueiiryo nndopmanuio cieayer o0o3Havath Apy-
T'MM I[BETOM, 3TO TIOMOTAET JIy4llle UX 3alIOMHUTb.

Crnenyer MOCTENEHHO MEPEXOAUTh OT MOBTOPEHUS MaTepuaja OJHOM TEMbI K
npyroi. Korna moBTOpeH U CHUCTEMATU3UPOBAH BeCh yUueOHBIN MaTepuani, HeoOxo-
JUMO MEPECMOTPETH €T €llle pa3 y>Ke 32 CBOMMHU 3aIlUCIMH.

Y no0Hee TOTOBUTHCA K DK3aMEHY B UMTAJILHOM 3ajie OMOJIMOTEKU WM B CHEIU-
aTM3UPOBAHHOM y4eOHOM KaOuHeTe. B TedeHue cyTok HeoOxoaumo padoTtaTh 8-9
4acoB, Jieas yepes Kaxasie 1,5 yaca nepepriBa Ha 15 MuH.

CryneHTaM HYXHO 3HATh oOlIMe TpeOOBaHUSA K OlleHKe 3HaHUil. HyXHO BbI-
SIBUTH:

1) moHMMaHUE U CTENEeHb YCBOCHMS BOIPOCA, MOJHOTY, U3MepsieMas KOJIuue-
CTBOM INPOTPAMMHBIX 3HaHUN 00 00BEKTE, KOTOPBIN U3yUaloT;

2) TmyOuHYy, KOTOpasi XapaKTepu3yeT COBOKYITHOCTh CBSI3€H MEXKIy 3HAHHSIMH,
KOTOPBIE OCO3HAIOT CTY/IEHTHI;

3) MeToa0I0THYECKOE OOOCHOBAHUE 3HAHUIA;

4) 03HAKOMJIEHUE C OCHOBHOU JMTEPAaTypoOM MO MPEAMETY, a TAKKE C COBPEMEH-
HOW NEPUOINYECKOM JIUTEPATYPOU MO IIPEIMETY;

5) noruky, CTpyKTypy, CTHJIb OTBE€TAa M YMEHHE CTYJEHTa 3alllUIATh HAy4HO-
TEOPETUUYECKHE TOJIOKEHUS, KOTOPbIE BBIJIBUTAIOT, OCO3HAHHOCTh, 0000IIEHHOCTbD,
KOHKPETHOCTH;

8) MPOYHOCTh 3HAHUM.

8 IlepeyeHb OCHOBHOI M 1ONOJHUTEIBHOM JTUTEPATYPHI

OcHoBHAaA

1. bapkoBckuit E.B. u ap. OcHOBbI OMOGU3UYECKON M KOJJIOMIHOW XMMHH. MMUHCK,
«Boinmiiiias mkoma». 2014 r.anekTponHsli anpec http://www.iprbookshop.ru/20105.html

2. Pomanenko E.C., ®panueBa H.H. ®usnueckas xumusa. Crasponosbckuid ['AY. 3.
«ITaparpad». 2012. an1. agpec http://www.iprbookshop.ru/47378.html

3. ITokposckast E.H., bensiosa T.I'. ®usndeckas xumusi. Xumus arMmocdepbl. MocKoB-
CKHI IOCyIapCTBEHHBIN CTPOUTENbHBIA yHUBEpcuTeT, Al ITu Op Meaua, ObC ACB. 2015. s
anpec http:// www.iprbookshop.ru/27956.html




4 Mapunkuna, I'. A. ®usuueckas 1 KOJUIOMAHAS XuMus : npaktukym / I'. A. Mapunkuna, H. IT. Tlo-
nsikoBa, H0. U. KoBanb. — HoBocubupck : HoBocuOupckuii rocyiapcTBEHHBIN arpapHblil yauBepcutet, 2011.
— 183 c. — ISBN 2227-8397. — TekcT : 3neKTpOHHbIH // DnekTpoHHo-0nbmnoTeunas cucrema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/64801.html (mata oopamenus: 03.03.2020). — Pexxum goctymna:
Jutst asropusup. [lonp3oBareneit

5.T'opmikoB, B. M. OcHoBbl dpusnveckoit xumuw : yueonuk / B. U. I'opmikos, U. A. Ky3HernoB. — 6-¢
n3a. — Mocksa : Jlaboparopus 3Hanuit, 2017. — 408 ¢. — ISBN 978-5-00101-539-0. — TekcT : 31eKTpOH-
HBIH // DnekTpoHHO-0nOMHoTeuHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88904.html (nara o6pamenus: 03.03.2020). — Pexwum nocTyma: s aBTOpU3HDP.
ITons3oBareneit

JdonmonHuTeapHast

1. DnexkTpoHHBIA YUueOHUK MO (GU3HUECKON M KOJUTOuaHOW Xxumuu. TperbsikoBa O.U., I'y-
6anoBa H.S. 114/57 MBb. [Onextponnsiii pecypc]. — Kpacnomap: Ky6I'AY. 2014. - IDA [arti-
cleID]: 1001406014.

2. AugpromikoBa O.B., Boctpukoa T.U., IlIBeipeBa A.B., Ilonoa E.FO.Xumus. W3-
OpaHHBIC pa3esbl 001mer GU3nIecKol U KOJUIOUIHON XuMuu. HoBocHOMpCKHiT TOCY1apCTBEH-
HBII TexHnueckuid yauepcuteT. 2011, ai. aapec http://www.iprbookshop.ru/44701.html

3. Pogun B.B., I'opuakor 3.B., Opoben; B.A. ®usndeckas u xkoonanas xumus. Cras-
pPONONBCKUN  TOCYAApCTBEHHBIM arpapHblii  yHuBepcuter, AI'PYC. 2013. a1 agpec
http://www.iprbookshop.ru/47377.html

4. bpatuukoBa MN.I'. ®u3uKO-XMMHYECKHE OCHOBBI MHKEHEPHOW IKOJIOTHU. Poccuiickuii
YHUBEpPCUTET ApYxkObI HapooB. 2011. am. agpec http:// www.iprbookshop.ru/11405.html

5. I'ybanoBa H.A., TECTHI o ¢usudeckoit u xomnongHoi xumuu. OOpa3oBaTeIbHBIH
noptan Ky6I'AY. 2010.

9 Ilepeuennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHMKAUMOHHON cetn «HHTep-

HE»
[Tepeuens OBC
No | HaumenoBanune | Temaruka Hauano nevictBust u HaumenoBanue opranuzanuy u HOMep J10-
pecypca CPOK JEHCTBHSA JOTO- TOBOpa
BOpa
1 | Znanium.com YHuBepcaibHas 17.07.2019 Jorosop Ne 3818 OBC ot 11.06.19
16.07.2020 Horosop 4517 9BC 03.07.20
17.07.2020
16.01.2021
2 | U3narenbcTtBO Berepunapus 13.01.2020 00O «M3a-Bo JIanb»
«Jlanp» CeJnbCK. X03-BO 12.01.2021 Konrpakt Ne940 ot 12.12.19
Texunonorus
XpaHCHUS
1 iepepaboTKu
MTUIIEBBIX TIPO-
JTYKTOB
3 | IPRbook YHuBepcabHas 12.11.2019- 000 «Aii [Tu Op Menunay JIueH3NOHHBII
11.05.2020 noroBopNe5891/19 ot 12.11.19
12.05.2020 000 «Aii [Tu 3p Menunay JIuneH3NOHHBII
11.11.2020 noroBopNe6707/20 ot 06.05.20
OO6pazoBarenb- | YHUBeEpcaabHas
HBII TIOpTan
Kyol'AY
ONeKTPOHHBIN VYHuBepcanbHast
Karanor 6u6-
JUOTCKH




Ky6[AY

10 MeToanuyeckue ykazaHus JAJ5 00y4arOMUXCs M0 OCBOEHHUIO TN CIATIIUMHbBI

1. KommonmHasi XuMusi B BOIIPOCaX U OTBETaX YUYEOHO-METOIMYECKOE ocoOue (Il ydamuxcs
OakanmaBpuata Owuosnormuyeckux ¢akyiapreTroB — Kpacnomap: Ky6I'AY, 2013 — 44 ¢ —
https://edu.kubsau.ru/file.php/105/kaf. _pochvovedenija/Kolloidnaja_khimija_v_voprosakh i _

otvetakh.pdf
2. Metoaudeckue yKa3aHus JJiE KOHTPOJISI CAMOCTOSTENIbHON paboThl CTYJEHTOB IO Kypcy (u-

3MYECKON M KOJUTOMJHON XUMHUH (IJISl CTYIEHTOB OMOJIOTHYECKUX CIICIHATBHOCTEH CelbCKOo-
XO3dMCTBEHHBIX  By30B) —  Kpacmomap:  Kyol'AY, 2006 - 41 ¢ -
https://edu.kubsau.ru/file.php/105/kaf. _pochvovedenija/Metodicheskie ukazanija dlja_kontro
lja_samrab_po_kursu_fizicheskoi i_kolloidnoi_khimii.pdf

11. IlepeyeHb HMH(MOPMALMOHHBLIX TEXHOJOIMH, MCIOJb3YeMbIX HPH
OCYLLIECTBJICHHMH 00Pa30BaTeJbHOIO Mpouecca mo JMCUMILVINHE, BKJIYasi Ie-
peYeHb NPOrPaMMHOr0 odecrevyeHuss M MHGOPMALMOHHO-CIIPABOYHBIX CH-
cTeM

NudopmarmoHHbie TEXHOIOTHH, UCIIOJIB3yeMbIe TIPU OCYIIECTBICHUH 00pa3o-
BaTEJIBHOTO TMpoIliecca MO JUCIHUIUIMHE MO3BOJISIIOT: 00€CeYnTh B3aUMOJACHCTBHE
MEXy YYaCTHHKaMHU 00pa30BaTeIbHOrO IMpoliecca, B TOM YHCIE CHHXPOHHOE U
(W) aCHHXPOHHOE B3aMMOJICHCTBUE mocpeAcTBOM cetu «MHTepHeT»; hukcupo-
BaTh X0J1 00pa30BaTEIBLHOTO MPOIECCa, PE3YJIbTATOB MIPOMEKYTOUHOM aTTeCTallUN
10 JUCUUIUIMHE U PE3YJIbTATOB OCBOEHUSI 00pa30BaTEIbLHOM MPOrpaMMbl; OpraHu-
30BaTh Mpouecc 00pa30BaHUs IMyTEM BU3YyaJM3allMU U3ydaeMon MH(OpMaluu mo-
CPEICTBOM HCHOJB30BAHMS MpPE3EHTAIUM, Y4eOHBIX (PUIBMOB; KOHTPOJIMPOBATH
pe3yabTaThl 00yUeHUsl HA OCHOBE KOMIBIOTEPHOTO TECTUPOBAHUS.

1. Ilepeuens nuuenszuonHoro I1O

Ne | HaumeHoBaHue KpaTtkoe onucanmne
Microsoft Windows OnepannoHHas cucreMa
Microsoft Office (Bxmrouaer Word, Excel, PowerPoint) | Ilaket oducHbIX nmpumoxe-

HUU
3 Cucrema tectupoBanust INDIGO TectupoBanue

2. Tlepeuens npodeccuoHaTbHBIX 0a3 JaHHBIX U UHPOPMALMOHHBIX CIPABOYHBIX CUCTEM

Ne | HammeHnoBaHue TemaTnka
1 Hayunas snektponHas oubnmoreka eLibrary YHuBepcaibHast

3. Hoctym k cetn HTEpHET, AOCTYI B 3JEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEPCUTETA.



12 MaTepuajbHO-TEXHHYECKOE oOecnevyeHue st 00y4eHHUs

AUCHUILIIMHE

o

IInanupyemvle nomeweruss 01 nposedeHUs 6cex 8U008 YueOHOU OesimelbHOCU

Ne| HanmenoBanue yueOnpix | HammeHoBanue nmomemennii | Aapec (MECTOTONOXEHHE) 110~
11/ | MPEeAMETOB, KypCOB, TUC- | JUIs MPOBEICHUS BCEX BUIOB | MEIICHUI TSI IPOBEICHUS BCEX
I | MUTUTAH (MOYJIeH), Tpak- y4eOHOU JeATETLHOCTH, BHJIOB Y4€OHOH JEeSATEIHHOCTH,
TUKH, UHBIX BUJIOB y4e0- | MPEAyCMOTPEHHOU y4eOHBIM | MPEIyCMOTPEHHON YU4eOHBIM
HOM NI TENbHOCTH, IUTAHOM, B TOM YHCJIE TIOMeIlle- | [JIaHOM (B cllydae peaan3alun
MPEyCMOTPEHHBIX y4e0- | HUSI Il CAMOCTOSTETTLHOM pa- | 00pa30BaTeIbHOM MPOrpaMMBbI B
HBIM TUTAaHOM 00pa3oBa- | OOTBI, C yKa3aHHEM MEPEUHs | CETeBOM (OpMe TOTIOTHUTEITHLHO
TETHHOU IPOTPaMMBI OCHOBHOTO 00OpYIOBaHMS, |yKa3bIBaeTCs HAMMEHOBAaHHUE Op-
y4eOHO-HaTJITHBIX TOCOOUH |TaHMU3alMH, C KOTOPOU 3aKIII0UEH
U UCTIOJIh3YyEMOT0 MTPOTrPaMM- JIOTOBOP)
HOTro 0OecreyeHust
1 2 3 4
Xumust (pusnueckas u | [Tomemenne Ne404 3P, moca- |350044 KpacHonapckuii kpai, T.
KOJIJTOUTHAS ) Jo4YHbIX MecT — 16; omaas | Kpachnoamap, yin. um. Kanunu-

— 61,7M2; YueOHas crienyaim-
3UpOBaHHAS JIAOOpaTOPHs Op-
raHUYECKON XUMUH (Kadeaps

XUMUN) .

nabopaTopHoe 0060py0BaHHE
(Beckr — 1 mmT.;);

CIICIMAIN3UPOBAHHAS Me-
6enb(yuebHas qocka, yueOHas
MeOeb).

ITomemenne Ne402 3P, miio-
mans — 45,3M?; YuebHad cre-
[IMaTU3UPOBAaHHAs TabopaTo-
pHs OPraHUYECKON XUMHUH (Ka-
benpsl XumMun) .

XOJIOOAUIBHUK — 1 1IT.;
nabopaTopHoe 0060py10BaHHE
(Bechl — 2 mIT.;

Hacoc — 1 mrT.;
Memanka — 1 mrT.;);

CHelHalIn3UpOBaHHAS Me-
6enb(yuebHas qocka, yueOHast
MeOeb).
ITomemnienue Ne403 3P, nmoca-
JIOYHBIX MecT — 90; maomans
— 81,4kB.M; yueOHas ayUTO-
pus A1 IPOBECHUS 3aHATUI

Ha,l13

JICKITMOHHOI'O THIIA, 3aHATHHN




CEeMUHAPCKOT'0 TUIIA, KypCOBO-
TO MPOEKTUPOBAHMUS (BBIMOJI-
HEHHsI KYpPCOBBIX paboT),
TPYTMIIOBBIX U WHAWBUIYAJTb-
HBIX KOHCYJIbTAIM, TEKYIETO
KOHTPOJISI i IPOMEKYTOTHOM
aTTECTaIH .
CTICIMATM3UPOBAHHAS ME-
6enb(yuebHas qocka, yueOHast
Me0eb);
TEXHUYECKHE CPEJICTBA 00yUe-
HUS1, HAOOPHI IEMOHCTPAIOH-
HOTro 000pyI0BaHUs U y4eOHO-
HaTJISITHBIX TTOCOOM (HOYyTOYK,
MIPOEKTOP, IKPaH);
porpaMMHOE OOecTIeueHHE:
Windows, Office.

ITomemenne Ne419 3P, moca-

JIOYHBIX MecT — 16; miomans

— 38,7M2; YueOHas crienuaim-

3UpOBaHHAs 1A0OPATOPHsI KOJI-

JTonaHON XuMuH (Kadeapor
XUMUN) .

nabopaTopHoe 060py10BaHHE
(mkad mabopaTopHbIit — 1
IIT.;

BeCBHl — 1 mT.;
KOHAYKTOMETp — | mT.;
MOHOMEp — 2 IIT.;
cTeH] 1abopaTopHbIil — |
IIT.;);

CHelHalIn3UpOBaHHAS Me-
6enb(yuebHas qocka, yueOHast
MeOeb).
ITomemenue Ne417 3P, mio-
mags — 21,1kB.M; moMenieHne
JUTSL XpaHEHUsS U POUITaKTH-
YECKOT0 00CITy)KUBaHUS yUueO-
HOTo 000pYIOBAHUSL. .

ITomemenue Ne421 3P, mto-
mags — 23,1kB.M; TOMeIIeHne
JUTSL XpaHEHUS U PO(UITaKTH-
YECKOT0 00CITy)KUBaHUS yUueO-
HOTo 000pyIOBaHHUA.
nmabopaTopHoe 000pyI0BaHNE
(Becbl — 1 mit.;
TUCTHILISITOp — 1 1mIT.;).




ITomemenne Ne510 I'VK, mo-
cagouHbeIx MecT — 30; mro-
mags — 54,9kB.M; TOMeIIeHne
JUISL CAMOCTOSITEIbHON pabOTHI.
nabopaTtopHoe 000pyIOBaHUE
(cTon mabopatopHbIii — 1 mIT.;
TepMoIluTanra — 1 mr.;);
TEXHUYECKUE CPEeCTBA 00yUe-
HUS
(Mmby — 1 mT.;
sKpaH — 1 wrt,;
npoekTop — 1 mrT.;
ceTeBoe obopynoBanue — 1
IT.;
ckaHep — 1 wrT,;
non — 2 Imr.;
cepep — 2 WIT.;
KOMIIBIOTEP IEPCOHATIBHBIN —
11 mmr.);
noctyI k cetu «MHTepHeT»;
JOCTYT B 3JIEKTPOHHYIO HH-
dbopMaImoHHO-
00pa3oBaTeNbHYIO Cpely YHU-
BEPCHTETA;
crernuraiu3upoBaHHas MeOeb
(yueOHast Mebens).

[TporpammHuoe oOecrieueHue:
Windows, Office, crieruanu-
3WPOBAHHOE JINIICH3HOHHOE U
CBOOOJTHO pacmpoCTpaHsIeMoe
IporpaMMHoOe oOecrieueHue,
MPEeTyCMOTPEHHOE B paboueii
nporpamme




