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Pa6oyas nporpaMma JUCHUIJIMHBI (MOAYJis1) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSITE  b-
HO ycTaHoBJIeHHBbIM MI'Y o6pa3oBaTtesbHbIM cTaHAapToM (OC MI'Y) ans peanusyeMsbix oc-
HOBHBIX Ipo¢deCcCUOHAJIbHBIX 00pa3oBaTe/IbHbIX IPOrPpaMM BbICLIET0 0Opa30BaHUA 10 Ha-
npasJsieHu10 noaArotoBku 04.04.01 «XuMus» (mporpaMma MaructpaTyphbl) B peJlaKliuu Mpu-

ka3za MI'Y ot 30 aBrycra 2019 r., Ne1033.

['op (roawl) npueMa Ha obyyenue 2019/2020, 2020/2021



1. MecTo aucuunaunel (MoayJis) B cTpykType OOIl: BapuaTuBHas yactb OOII, 6710k B-I1/]

2. [InaHupyemble pe3y/IbTaThl 00y4YeHHUs 10 IPAKTUKE, COOTHECEHHBIE C IVITAHUPYEMbIMH pe3yJIbTaTaMHA 0CBO€HHUs 00pa30BaTeIbHON IPOrpaMMbl
(koMneTeHLMSIMU BbINYCKHUKOB). COOTBETCTBUE Pe3yJIbTATOB 00y4ueHUs 1o gaHHoMy 3yieMeHTy OIIOII pesynbTaTam ocBoenus OIIOII (B popme
KOMIIETEHIMS — UHAUKATOP JocTxeHUs - 3YB) ykazaHo B 061eit xapakTepuctuke OIOIL.

KomnereHnusa

WHAUKATOP JOCTHKEHHUA

[l1aHUpyeMble pe3yJIbTaThl 06YYEeHHsI 0 JUCHHUIUIHHE (MOAYJTIO)

CIIK-1.M Cnocob6eH NpUMEHSTh 3HAHUSA
TeOpeTUYeCKUX OCHOB TIJIaBHBIX pasje-
JIOB KOJLJIOUJTHOM XUMUU

CIIK-1.M.1 rpaMOTHO UCIOJIB3Y-
eT 6a30Bble MOHATUA KOJJIOU -
HOU XUMUU

3HaTh: OCHOBBI TeOpUHM QyHIaMeHTaIbHBIX pa3/ie/oB KOJIJIOUAHON
XUMUH (TeopHus yCTONYMBOCTH fucnepcHbIx cucteM JJIPO, ocoben-
HOCTH Te4YeHUs JUCIEePCHBIX CUCTEM, pe0JIOTUYeCKH e aCIeKThI
CTPYKTYypPUpPOBaHUS JUCIEPCHBIX CUCTEM); IPEeAMET, LieJH, 3a,a41 U
MeTO/bl pe0JIOTUYEeCKOr 0 UCCIeJOBaHUA

YMeTh: UCN0JIb30BaTh TeOpeTUYECKUe 3HAHUA JIJI aHa/IM3a U 00'b-
SICHEeHUS pe3yJIbTaTOB Pe0JIOTUYeCKOr0 3KCIIepUMeHTa

By1apaeTh: cOBpeMeHHBIMU TEOPeTUYEeCKUMU MOAX0AAMU K ONIMCAHUIO
Y 00'bSICHEHHUIO PEe0JIOTHUYECKUX CBOMCTB AUCHEPCHBIX CUCTEM

CIIK-3.M CnocobeH ucnoab30BaTb Qu-
3M4YeCKHe U MaTeMaTU4ecKue MOoJeJsr C
y4eTOM UX BO3MOXKHOCTEH U OrpaHHYe-
HUU NIPU NIJIAHUPOBAHUU UCCJIe[JOBAHUH,
00paboTKe U UHTepIpeTaluy JaHHbIX B
06J1aCTH KOJIJIOUTHON XMMUU

CIIK-3.M.1 ucnoJib3yeT OCHOB-
Hble 3aKOHbI KOJIJIOUJTHOW XUMUU
IpU 06CY>KAEHUHU NOJTYYEeHHbBIX
pe3yJIbTaToB, B TOM YHCJE C
NpUBJIeYEeHUEM MaTeMaTHU4YEeCKUX
MoJienei

3HaTh: Cl)I/IBI/I‘{eCKI/Ie N MaTeMaTH4YeCKHE MO EJIHN, OITMChIBAKOIIINE
peosiorndeckKue CBOMCTBa AUCIEPCHBIX CUCTEM

YMmeTsh: MOJEJINPOBATHL peoJIoTUYECKOe MoBeJEeHNE JUCIIEPCHBIX CHUC-
TEeM,; OL€HHWBATb BO3MOXHbI€ NCTOYHHUKH OILINOOK IIpN UHTEpIpeTa-
LOHH ITOJTYYE€HHBIX 3KCIIEPUMEHTAJIbHBIX PE3YyJIbTATOB

BJIa,ZIETbI HaBblIKaMH 06pa6OTKI/I SKCIIEpUMEHTAJIbHbIX JdHHBIX B 06-
JIACTH PEOJIOTHHU AHUCIIEPCHBIX CUCTEM

3. 06beM gucHUNIKMHBI (MOAYJis) cOCTaBJsAET 3 3a4eTHble eJUHUIbI, Bcero 108 yacoB, u3 KOTOpbix 62 yaca cOCTaBJ/IseT KOHTAaKTHas paboTa CTy-
JleHTa c npenojaBaTesieM (38 yacoB 3aHATHA JIEKLMOHHOT0 TUNA, 19 4acoB 3aHATHUSA CEMUHAPCKOro TUNA, 3 Yaca — IpyNnnoBble KOHCY/IbTalUH, 2
yaca - IpOMeXXyTOYHbIM KOHTPOJIb YCIIEBAEMOCTH - 3a4eT), 46 4acoB COCTaBJISIeT CaMOCTOsATeIbHasA paboTa y4yallerocs.

4. Bxo/iHble Tpeb6OBaHHS AJ1s1 OCBOEHUS AUCHHUIIMHBI (MOAYJIsA), IpeABapUTe/bHbIE YCI0BUS.

O6yuarouics go/mKeH

3HaTh: OCHOBHbIE 3aKOHBI, ONIMChIBAIOIIIME MeXaHUYEeCKOe ITI0BeJleHhe MaTepHasloB.
YMeTb: popMyIMpOBaTh 3aJja41 UCCJIeJOBAHUS, COOTHOCUTD UX C METOJUKOU U TEXHUKOH UCC/eJ0BaHUSL.
BJiaaeThb: OCHOBHBIMY IIpHeMaMU aHa/IM3a 3KCIIepUMeHTa/IbHbIX JAHHBIX

5. CopepxaHue JUCHUIIMHBI (MOAYJIs), CTPYKTYPHUPOBAHHOE MO TEMaM.




HauMeHoBaHMe U KpaTKoe coaep- | Bcero B TOoM uucie
»KaHuUe pa3/jesioB U TeM AMCIMII- (4acsl)
JIUHBI (MOAY.If), KoHTakTHas pa6oTta (pa6oTa BO B3aUMOAENCTBUHM Cc peno- | CamocrosaTe/bHas pa6o-
AaBaTeJsieM), 4achbl Ta 00y4auUierocs, 4achbl
¢dopma npomeKyTOUYHOM aTTECTA- 13 HUX 13 HUX
MY N0 AUCIUILINHE (MOAYJII0)
o . . Y4eGHble 3a- Bcero % » Bcero
g 5 E iz HATUS, Ha- E °
= é 5 ; npaBJIeHHbIE 5 %
S s 2 2 Ha [poBe/Je- S <
= § o 2 HHE TeKylle- o %
Z 3 e S ro KOHTPOJIA = 2
u: % i 5 5 | ycneBaemo- 2o o
3 = = 2E CTH, IpOMe- 5 = 5 .
= © ® © = A ’ . = © ==
T E = > = § | xyrouHoit = S £
M e M e ~ = ~ O aTTecTaluu Mm m Eox
Tema 1. [IpegMeT U MeTOABI peoJio- 4 2 2 4
TUH
Tema 2. OCHOBHbIE TEPMHUHBI U 10- 8 6 2 8
HSTHS PEOJIOTUH, BUJ bl peoJiorhye-
CKOTO 3KCIIepUMeHTa
Tema 3. Tunbl AUCIIePCHBIX CUCTEM, 11 4 2 1 7 2 2 4
0COOEHHOCTU UX PEO0JIOTUYECKOTO
noBeJleHUs
Tema 4. Bucko3uMeTpHus: MeTObl U 12 6 2 8 2 2 4
OTpaHHUY€EHUS IKCIIEPUMEHTAbHBIX
MeTO/I0B, YCTPOWCTBO U3MEPUTEJIb-
HOT'0 000py/Zl0BaHUS, peoJoTHYeCKUe
Mo/leJId, IPHeMbl aHa/Iu3a JJaHHbIX
BUCKO3WMETPUH JUCIEPCHBIX CUC-
TEeM




Tema 5. OciuIIAIMOHHBIE METO/IBI:
BHU/Ibl M OTPAaHUYEHUS], YCTPOUCTBO
M3MepUTEJbHOTO 000PYA0BaHUS,
peoJioTuYecKre MO/JIeJIU, IPUeMbI
aHaJ/IK3a JJaHHbIX BUCKO3UMETPUU
JIUCIIEPCHBIX CUCTEM

10

Tema 6. [loHdaTHe O Ipefesie TeKyYe-
CTH, ero 3KCIepuMeHTaJbHOE OIpe-
JlesieHrue

Tema 7. TemnepaTypHO-BpeMeHHas
Cyneprno3uLus U KOHIeHTPaLMoH-
Hasl Cynepro3uLus

Tema 8. [IpakTryeckoe NMpUI0XKeHHe
P€eO0JIOTUU JUCTIEPCHBIX CUCTEM

Tema 9. HeTpaiuLIMOHHBIE PEOJIOTU-
YeCKUe MeTO/bl: IOBePXHOCTHAs
p€eoJI0THS, 3JIEKTPOPEO0JIOTUs, METO/,
CBOOOIHBIX KOJIeOaHHU.

10

[IpomMexyTo4YHas aTTecTaLus 3a4em

30

28

HUToro

108

38

19

62

10

46

6. 06pa3oBaTe/ibHbl€ TEXHOJIOTUU:

-IpUMeHeHHe KOMIIbIOTEPHBIX CUMYJIATOPOB, 06pab0TKa JaHHbIX HA KOMIbIOTEpPaX, UCII0JIb30BaHKWE KOMIIbIOTEPHBIX IPOrpaMM, yIpas-
JALUX Npubopamu;

-MCII0JIb30BAHHE CPeJCTB AUCTAHLIMOHHOI'O CONIPOBOX/AEHUA Y4eOHOr0 NpoLecca;

-npenojaBaHue AUCLUIJIMH B GOopMe aBTOPCKUX KYpCOB 10 IporpaMMaM, COCTaBJIeHHbIM Ha OCHOBE pe3y/IbTaTOB UCCAeL0BaHUN HayYHbIX
mwkoJs MI'Y.

7. Y4eGHO-MeTOANYECKHUEe MaTepHraJIbl JJis1 CAMOCTOATE/IbHOM pa6oThI N0 JUCHMIIJIMHE (MOAYJII0):
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KoHcrneKThbl JleKLlPIﬁ, npe3eHTauuu HEKHHﬁ, OCHOBHAadA U AOIIOJIHUTEJ/IbHAA JIMTEpAaTypa.

10.

11.

12.

13.

14.

15.

Bomnpocsl AJ19 caMONOATOTOBKM:

[IpuBeauTe NpUMepbl NPUPOJHBIX CBA3HOAMCIIEPCHOM M CBOOOAHOAMCIIEPCHOM cucTeM. OXapaKTepu3yuTe UX peoJIOTH-
yeckoe NoBeJieHHe.

KakvMu BUIaMU BA3KOCTH MOKHO ONUCATh NNOBeJleHUe AUCIIePCHBIX CUCTeM? MOXHO JIM ;OCTATOYHO MOJIHO ONMCATh
peoJioruyeckoe nNoBeJieHue AUCIepPCHbIX CUCTEM eJUHCTBEHHON BeJTMYMHOMN BA3KOCTH?

YKaxxuTe 0CHOBHbIe GpaKTOpBhI, ONpee/solire BA3SKOCTb JUCIEPCHON CUCTEMBI, COCTOSALLEN U3 HU3KOMOJIEKYJIIPHOU
JICIIEPCUOHHOM cpeJibl U XKeCTKHUX (HeZepOpMUPYEMBIX) YaCTHUL, AUCIEPCHOU da3bl.

KakoMy cnnocoby usmepeHus cjaeflyeT OTAATb IpeANoYTeHHe /i1 ObICTPON KayeCTBEHHOM OLeHKU BA3BKOCTH (YYTHUTE
TOYHOCTb, IKCIIPECCHOCTD U OCTYNHOCTb BEIOPAHHOI'0 BaMU MeTo/a)?

Kakomy cniocoby usmepeHus ciefyeT OTAATh IpeAoYTeHHe [ oNpe/eseHUs JIOKAaJIbHOW BA3KOCTU KOMIIO3ULMOHHO
HEOJHOPOJHOM CUCTEMBI (YUYTUTE TOUHOCTD, 3KCIIPECCHOCTD U JOCTYNIHOCTb BBIOPAHHOI'0 BAaMU MeTo/a)?

OnuiKTe peoJorudyeCKUi 3KCIIepUMEHT, IO3BOJISIOLMY MAaKCUMaJ/IbHO MTOJIHO U3YYUTD 30JIb-TeJIb [Iepexo/, B Aucnepc-
HoU cucteMe. Kakue Mepbl cielyeT NIpUHATb, YTOOBI MUHUMHU3UPOBATh BO3jeICTBHMe U3MEPUTEbHOU CUCTEeMbl Ha U3Y-
yaeMbld 06'bEKT?

[lepedynciivTe OCHOBHBIE MOJIeJIH, UCIIOJIb3yeMble JJI1 KOJIMYeCTBEHHOI0 ONIMCAHUA 3aBUCUMOCTH BA3KOCTH CUCTEMBI OT
CKOpPOCTH cZiBUra. MeloT Jiu OHU TeopeTHYeckoe 060CHOBaHMe? YTo Takoe Npezes TeKydecTU? /laiiTe onpesiesieHue,
KOTOPOMY yZ0BJIETBOPSIOT peasibHble CUCTEMBI.

KakyvMu peosiorn4ecKMMU ypaBHEHUSAMH MOXKHO ONIMCATh N10BeJleHHe CUCTeMBbl, 00J1alatolel pefiesloM TeKy4ecTH?
YKakuTe orpaHUYeHHUs, KOTOpbIe He T03BOJIAAIOT IKCIIEpUMEHTa/IbHBIMUA MeTOZJaMU ONpe/ie/IMTh TOYHOe 3HaYeHHe
npegjeJsia TEKy4eCTH.

Kakve xapaKTepUCTUKHU AUCIEPCHOU CUCTEeMbl HEOOXO0AMMO YYUTHIBATDH IPU BEIOOPE PEOJIOTUYECKON MO/ IPH
ONUCAaHWU KPUBOU TE€YEHMUS.

YTo Takoe MarHUTHasA XKUAKOCTb? KpaTKo ONMUIIKTE ee peosIoTU4ecKre CBOMCTBA U IPUBeMTe IpUMepbl IpaKTHUYe-
CKOT'0 UCMOJIb30BaHUSI MarHUTHBIX KU KOCTEH.

[IpuBeuTE NpUMep TUKCOTPOITHOTO (ICEBAONIACTUYHOIO, AUJIATAHTHOTrO, PEONIEKTUYHOIr0) MaTepraJsla U YKaXKUTe, Ka-
KHe 0COOEHHOCTH CTPYKTYPbI NIPUBOJAT K NOSABJEHUIO0 COOTBETCTBYIOLUX CBOUCTB.

KakuMu peosioruueckMMu CBOMCTBAMU J0JKHA 06/1a1aTh 3y6Has nacta? OnuIiuTe, Kakue 3KCIIEPUMEHTHI CleyeT
IIPOBECTH, YTOObI 0XapaKTepPU30BaTb PEOJIOTUYECKHe CBOWCTBA 3TOM CUCTEMBI.

KakyvMu peosioru4eckMMU CBOMCTBAMHU J0JKeH 06J1afaTh KeTuyn? OnUIINTe, KaK1e 3KCIIepUMEHTHI CJleflyeT IIPOBECTH,
YTOObI OXapaKTepU30BaTb peoJIoTHYeCcKre CBOMCTBA 3TOM CUCTEMBI.

KakyvMu peosioru4eckMMU CBOMCTBAMHU J0JKHA 00J1aZlaTh KpackKa /Il UCII0JIb30BaHUA B CTpoUTeIbCcTBe? ONMUILIKTe, Ka-
KHe 3KCIIepUMEHTBHI c/ie/lyeT MPOBEeCTH, YTOObI 0XapaKTepHU30BaTh PE0JIOTUYECKHe CBOMCTBA 3TOM CUCTEMBI.
[lepednciiiTe OCHOBHBIE 0COOEHHOCTH PE0JIOTMYECKOro oBeJeHrd KpoBU. Ha yeM ocHOBaHa AMarHocTUKa 3ab6oJ1eBa-



HUMH 10 pe3y/ibTaTaM U3MePEHHUS BA3KOCTHU KPOBU?

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCLIOMOTaTeJIbHOW y4eOHOM JTUTEePATYyphl KO BCEMY KypCy

OCHOBHas JIMTEpaTypa

1. KoHcneKThl JIeKIUH.
2.  T.IlIpamm. OCHOBBI NPAaKTHUUYECKOW peoJioTUU U peoMeTpuu. MockBa, KosiocC, 2003.

Jlono/IHMTEe/IbHAS JIUTEPATYPa

1. H.A. Barnes. A handbook of elementary rheology. University of Wales, 2000.
2. ].W. Goodwin, R.W. Hughes. Rheology for chemists. RSC Publishing, 2008.
3.  A.{. Masnkuh, A. U. UcaeB. Peosiorus. KoHnenuuu, MmeTo/ibl, mpuioxeHus. CankT-Iletepbypr, [Ipodeccus, 2007.

e MaTepua/bHO-TEXHUYECKOE 0OecrieyeHHe: ClielMaJlbHbIX TPEOOBAaHMU HET, 3aHATUS IPOBOAATCA B OOBIYHOW ayIMTOPUH, OCHALLLEHHOH J10-
CKOM M MeJIOM (MapKepaMH)

9. fI3bIK penojaBaHus — pyCCKUHU

10. [IpenonaBaTenu: JOLEHT, K. ¢.-M. H., EBrenuit Anekcanzijposru Kapnyumkux

®OHAbI OLIEHOYHBIX CpeacTB, Heo0XoaAuMble AJis1 OLEeHKH pe3yJjibTaToB Oﬁyqul/IH

O6pasLbl OLEHOYHBIX CPEe/ICTB /I TEKYILero KOHTPOJIS yCBOEHUA MaTepHaJla ¥ IpOMeXXyTOYHOM aTTeCTalluu - 3a4eTa. Ha 3a4eTe npoBepseTca
JOCTU>KEHHU e TPOMEeXYTOYHbIX MHAUKATOPOB KOMIIeTeHI| UM, IepeuyUCTIeHHBbIX B 1.2,

[lepeyeHb BONPOCOB K 3a4eTY:
1. Knaccudukauus JUCIEPCHBIX CUCTEM MO UX CTAL{MOHAPHOM BA3KOCTH. [[puMepbl peasibHbIX CUCTEM (AJ151 KaXKJ0r0 TUIA), MOJIEKYJISIPHBIN Me-
XaHHU3M BO3HUKHOBEHHUS COOTBETCTBYIOLIETO MOBEJAEHUS.
2. Knaccudukanus aucrnepcHbIX CUCTEM M0 UX HeCTAllMOHAPHOM BA3KOCTU. [IpuMephl peasibHbIX CUCTEM (/IS KOXK/I0T0 THIIA), MOJIEKYJIAPHBINA
MexXaHU3M BO3HUKHOBEHMS COOTBETCTBYIOILETO NOBE/JEHUSI.



3. MeTozpbl U3MepeHUs BA3KOCTU. Bb160p MeTo/a A/11 IKCIEpUMEHTa/IbHOIO ONpe/ie/IeHUs1 BA3KOCTH (Ha IpUMepe HeCKOJIbKUX AUCTEPCHBIX CH-
CTeM: BOJHBIHA pacTBOp HU3KOMoJieKyisspHoro [IAB B Tosyosie, paz6aBiieHHas AUCliepCcUs IJIMHBI B BOJle, KOHLIEHTPUPOBAaHHAsA CyCIeH3Us —
3yOHas nmacra).

4. PeoJiornyeckue U3MepPeHUs B pexKMMax MOCTOSSHHOTO HanpsKeHUs (1MoJI3y4ecThb) U NOCTOSIHHOM edopManyu (pesakcauus). TunudHbie
KpUBBIe, [T0JIyyaeMble B TAKMUX 3KCIIepPUMeHTax [/ UJeaJbHO YIIPYroro, UeaJbHO BA3KOI0, BA3SKOYNPYroro (TeKkydee U HeTeKy4ee) TeJia.
NHdopmanusa o cTpyKType U GU3UKO-XMMHUYECKHUX CBOMCTBAX CUCTEMBI, [T0JIydaeMasi U3 aHa/Iu3a 3TUX 3KCIlepUMeHTa/IbHbleX JaHHBbIX.

5. Peosiornueckue usmepeHus B pexMMax IepeMeHHOI0 HaNpshKeHUs WK JedopMalyu (Ha IpuMepe rapMOHUYeCKUX KosiebaHu# ). TUuyHble
KpUBBIe, [10JIy4yaeMble B TAKMX 9KCIIePUMEHTAax /AJ1s uJealbHO yIPYroro, uJeajbHoO BA3KOro, BA3koynpyroro Tejaa. UnbopManus o cTpykType
1 QU3MKO-XMMHUYECKUX CBOMCTBAX CUCTEMBI, II0Jly4aeMas U3 aHa/IM3a 3TUX IKCIIepUMeHTa/IbHbleX JaHHbIX.

6. «Y6bIBawIlasa naMATb». 0611aa KOHLeNL K, UJIICTPaLysa Ha IpUMepe 3KCIePUMEHTOB B peXUMe I10JI3y4eCcTH U peJslakcaljiy, CBA3b C IPUH-
LIMIIOM He3aBUCUMOCTHU bosibiMaHa.

7. BoeiBoJ ypaBHeHUA AJig Mozenn KenbBuHa-®olixTa BA3KOYNPYyroro Tesaa UCX0s U3 0611ero BUJa KpUBoU noJsizyyectu. CneKTp BpeMeH 3a-
nas3/bIBaHHUA.

8. BriBoA ypaBHeHHUA [JJid MoAesd MakcBeJ1a BA3KOYIPYToro TeJia UCX04d U3 0011ero BUia KpUBOM peslakcanuy. ClieKTp BpeMeH peJlaKCalyH.

9. Peosiornyeckas Mmozesb byprepca. Ee yHuBepcaJbHOCTb B 00'bSICHEHUH PE0JIOTUYECKUX CBOMCTB Pa3/IMYHbIX BA3KOYNPYTUX MaTepHUaJIOB.

10. [IpyuHyMn TeMnepaTypHO-BpeMEHHOM CyNeplo3UIMU U €0 UCII0JIb30BaHHe B PE0JIOTUYECKUX 3KCIIepUMeHTaXx.

11. JluHelHas BA3KOYNPYTOCThb. JKCIEPUMEHTATIbHOE ONpeeieHre 06/1aCTH JUHENHOU BA3KOynpyrocTU. CBSI3b IMHENMHOU BA3KOYIPYTOCTHU U
IpUHLHMIA cyneprno3unuu boiblMaHa.

12. Peosiornyeckuu 3KCIiepuMeHT B pexkxMMe CBOOOJHBIX KoJiebaHUM. CX0ACTBO U pasiMyue ¢ 3KCIIePUMEHTAMU B peXKMMe BbIHYXK/eHHBIX KoJle-
6aHui. [IpakTHyecKas peasu3anus U aHaJIU3 M0JIy4aeMbIX JJaHHbIX.

13. Peosiornyeckui aKCliepuMeHT B pe>KMMe BbIHYXKA€HHBIX Kosle0aHUH. CX0/CTBO U pas/iMyue € 3KCIIepUMEHTaMH B peXuMe CBOOOJHBIX KoJle-
6aHuM. [IpakTHyecKas peasusanus U aHaJINU3 [0JIy4aeMbIX JJAHHBIX.

14. YpaBHeHue Kosbpay1ia /151 onMcaHus peJlakCalluOHHOTr0 NOBeIeHUs BA3KOYNPYroro MaTepyasna. Ero npyMeHUMOCTb /11 MaTepHuasoB, 00-
JIAJAOLMX HECKOJIBKUMHU BpeMeHaMHU peJslaKCaluu.

15. YpaBHeHus Appenuyca u Bunbsamca-Jlangena-®eppu AJ1g onvcaHUsA IKCIEPUMEHTaIbHBIX PE0JIOTUYECKUX JaHHbIX, 10Jy4eHHBIX IIPY pas-
HbIX TeMIlepaTypax. OCHOBHbIe OTpaHUYeHHUS IPU UCII0JIb30BAHMUU 3THUX YPaBHEHUH.

16. Ucnosib30BaHME peoIorn4ecKux MeTo0B A4 onpepeneHns KKM u usydyenus nosinmMopdusMa MULLE/T MULLE/1I006pa3yoIiuX TOBEPXHOCT-
HO-aKTHUBHBIX BellleCTB. BO3M0OXXHOCTHU U OrpaHUYeHUsI MeTO/a.

17.lIpuMeHeHre BUCKO3MMETPHUU U PEOMETPUH /1151 U3yYeHUs1 CTPYKTYpoOoO6pa3oBaHUA B AUCIIEPCHBIX CUCTeMax (Ha MpUMepe arperupoBaHus
YaCTHUL, KOHIIEHTPUPOBAHHOTIO 30J151 C 06pa30BaHMeEM KOaryJIALJMOHHbIX U $a30BbIX KOHTAKTOB).

MeToau4eckue MaTepuaJssbl A/ NIPOBeJeHNs NPoLeAyp OlleHUBAHUA Pe3y/IbTaTOB 00y4eHUs
[llkasa oneHUBaHMSA 3HAaHWH, yMEHUH U HaBbIKOB SIBJISIETCS €JUHOM [ BCceX JUCLMIIMH (IprBe/ieHa B TabJ/ulLe HUXe)



INIKAJIA U KPUTEPUU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no gucuunyivHe (MoAyJa10)

OneHka 2 3 4 5
PesysibTaT
3HaHudg OTcyTcTBUE ®parMmeHTapHbIe 3HAHUSA O61Me, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE CUCTEMaTHYe-
3HaHUU 3HaHUA CKUe 3HaHUud
YMeHuga OTcyTcTBUE B nesiom ycneuiHoe, HO He B LiesioM ycnelHoe, HO cofiepskalliee | YchneuHoe U CUCTEMaTU4YeCKOe yMe-
yMEeHHUM CUCTeMAaTHU4YEeCKOEe YMEHUE OTJeJibHbIe TPo6esbl yMeHHe (10- HUe

MyCKaeT HETOYHOCTHU HEMPUHLUITH-
aJIbHOT0 XapakTepa)

HaBbiku (Bi1age-
HUS)

OTcyTcTBHE Ha-
BBIKOB

Hanuune OTAEJIbHBIX HABbI-
KOB

B niesioM, copMUpoBaHHbIE HABBIKH,
HO He B aKTUBHOU popMe

CdopMUpOBaHHbBIE HABBIKY, IpUMe-
HseMble IIpY pellleHUH 3a/a4

PE3YJIbTAT OBYYEHUA
Mo AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTb: OCHOBHI TEOPUH (PYHIAMEHTAIBHBIX Pa3AeoB KOJJIOUAHON XUMHHU (TEOpUsl yCTOWYMBOCTH JUCTIEPCHBIX
cucteM JIJI®O, 0ocoOCHHOCTH TEYEHUS JUCTIEPCHBIX CUCTEM, PEOJIOTHIECKHE aCIIEKThl CTPYKTYPHUPOBAHUS
AUCTICPCHBIX CI/ICTeM); npeameT, Uejin, 3aaa4u U MCTOAbI PEOJIOTHUICCKOI'0 UCCIICAOBAHN A

3HaTb: PU3NYECKUE U MaTEMATHYECKHE MOJICIH, OMUCHIBAIOIINE PEOTOTHYECKHE CBOMCTBA TUCIIEPCHBIX CHC-

TEM

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIM ONPOC Ha 3a4yeTe

YMeThb: HCIIOIL30BaTh TCOPCTUUCCKHUEC 3HAHUA [JIA aHaJIn3a U 00BSICHEHUS PE3YIbTATOB PCOJIOTHYCCKOI'0 OKC-

MEpUMEHTA

YMeTs: MOJEJINPOBATH PEOJIOTHYCCKOC IMMOBEACHUE TUCIIEPCHBIX CUCTEM; O€HWBATb BO3MOXXHbI€ HCTOYHHU-
KU OIIHO0K INpHn UHTepHnpeTaluru MNOJIYIYE€HHBIX SKCIIEPHUMEHTAJIbHBIX PE€3YyJIbTATOB

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
NIeBaeMOCTH, YCTHBIN ONPOC Ha 3a4eTe

BJIaZLETb: COBPEMEHHBIMHU TECOPCTUUCCKUMHU MMOAXOJaMH K OITMCAHUIO U 00BACHEHHIO PEOJIOTUIYCCKUX CBOICTB

AUCIICPCHBIX CUCTEM

BHaAETb: HaBblIKaMH O6pa6OTKI/I SKCIIEpUMEHTAJIbHbIX IdHHbIX B o06J1acTH peoJsioTuH AUCIIE€PCHBIX CHUC-

TEeM

MepONpUSATUS TEKYLIETr0 KOHTPOJIS yC-
MeBaeMOCTH, YCTHBIN OMPOC Ha 3a4yeTe




