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COJIEPYKAHUE

O6nacTh npUMEHEeHHUS, IeTH U 33a7a4i (POHIA OLIEHOYHBIX CPEICTB

Onucanne mokazaTeleld W KPUTEPUEB OICHUBAHHUS KOMIICTCHIHA, (OPMHUPYEMBIX B
MIPOLIECCE OCBOCHUS TUCIUILIUHBI (MOTYJIs1)

[lepeueHs KOMIIETEHIUI C YKa3aHHEM 3TaroB UX (OPMHUPOBAHUS B MPOIECCE OCBOCHUS
OI1oIT

Oransl GOpMUPOBAHUS KOMIIETSHUIUN

[Tokazarenu ypoBHel chOpMHUPOBAHHOCTH KOMIETEHIIMIA Ha ATamnax ux (OpMHUpPOBaHHS,
OTIMCAHUE TITKAJT OI[CHUBAHUS

[TokazaTenu ypoBHE# chOpMUPOBAHHOCTH KOMITETEHIIMI HA dTarnax ux

(dopMupoBaHUs

Ornucanue mKajl OIEeHUBAHUS

TunoBble KOHTPOJIbHBIE 33/JaHUS, WHBIE MaTEepHalbl U METOJUYECKUE PEKOMEHIAIIHH,
HEOOXOUMBIE Ui OLICHKU CPOPMUPOBAHHOCTU KOMIIETEHIIHIA

B nporuecce ocoeHus OITOIT

3aaHus ¥ BOMPOCHI 711 BXOJHOTO KOHTPOJIS

O1eHOYHBIC CPENICTBA U KPUTEPUU CPOPMUPOBAHHOCTHA KOMIIECTCHITHIA



3.3. 3ananus Ui IPOMEKYTOUHOW aTTecTaluu (3adeTta u (MJIM) dK3aMeHa)



1.004acTh NpUMeEHEHHUs, HeJU U 32124 (OHIA OLEHOUYHBIX CPEACTB

®onxa oneHouyHbix cpenctB (POC) sBhseTcs HEOTHEMIIEMON YacThi0 paboyeit mporpamMmsI
JUCLUIUIMHBI«/]OMTOTHUTENbHBIE  TJIAaBbl  KOJUIOMAHOM  XUMHU.IIOBEpXHOCTHBIE SBJICHHS U
JUCTIEPCHBIE CUCTEMbI» U MPEAHA3HAuCH NIl KOHTPOJIS M OILICHKH 00pa30BaTENbHbBIX JOCTUKECHHM
oOydaromuxcsi (B T.4. MO CaMOCTOSITENIbHON pabore crymeHtoB, nairee — CPC), ocBouBIINX
porpamMmy JaHHOW JUCLUILINHBL.

Llenpto ¢GoHIA OICHOYHBIX CPEACTB SBISICTCS YCTAaHOBJICHHE COOTBETCTBHUS YPOBHS
noAroToBku odyvaronuxcs TpedoBanusm ®I'OC BOmo HanpaBiaeHUIO MOArOTOBKH/CIIEIIUATLHOCTH
18.03.01 «XumMudeckast TEXHOIOTUsD), TPOoriIb — XUMHUUECKasi TEXHOJIOTHSI MPUPOAHBIX SHEPTOHOCUTENICH 1
YTJICPOAHBIX MAaTCpHUAJIOB.

Paboueii  mporpammoil  AMCUMIUIMHBI  «JlONOJHUTENBHBIE  TIJIABbl  KOJUIOMJHOM
xumMun.IloBepXHOCTHBIEC SBIIEHUS M JAMCIEPCHBIE CHUCTEMBD»  MPEAYCMOTPEeHO (HOpMHUPOBaAHHE
CIEAYIOIMX KOMIETECHIIUM:

OIIK-1-Cnocoben wu3yuyaTh, aHAIM3UPOBATh, HCIOJB30BaTh MEXAHU3MBl XUMHYECKHX
peaKkuuid, MPOUCXOASUIMX B TEXHOJIOTMYECKUX MPOLIECCAX U OKPYKAIOIIEM MUPE, OCHOBBIBASACH Ha
3HaHUSAX O CTPOCHUH BEILIECTBA, MPUPOJEC XUMHUECKOW CBSI3M M CBOMCTBAX Pa3JIMYHBIX KJIACCOB
XUMHYECKHUX 3JIEMEHTOB, COCIMHEHU, BEIIECTB U MAaTEPHUAJIOB.

OIIK-2- CniocoOeH mpuUMEHSATh OCHOBHBIE 3aKOHBI U METOJIbI UCCIIEeI0BAaHUN €CTeCTBEHHBIX
HaYK JUUIS pelIeHws 3a/1a49 POo(eCCUOHATBLHON eI TSIIbHOCTH.

2. Onucanue MoKa3arejieid 1 KPpUTEPUEB OLIEHUBAHUS KOMIETEHIUIA, (JOPMUPYEMBIX B
npouecce 0OCBOCHUsI AUCHMILINHBI (MOYJIs1)

Onucanue IIOKa3aTeiaed u KpUTCPUCB OLCHHBAHUA KOMHGTGHL{I/Iﬁ, (I)OpMI/IpyeMBIX B
mponecce OCBOCHUA JUCHUIIINHBI, U UCITIOJIb3YCMbIC OLICHOYHLIC CPEACTBA IPUBCACHLI B Ta6JII/III€ 1.



2.1.MepeyeHb KOMNETEHUMI C yKazaHMemM 3TanoB Ux ¢opmupoBaHUA B npouecce ocsoeHna ONOMN

Taoauna 1

Kon n nammenoBanme
(hopMupyeMOii KOMIICTCHIIUU

Kon n nanmeHnoBaHNe HHANKATOPA JOCTHKCHUS
(hopMupyeMOil KOMIETCHIIUH

Kpurepuu orienuBanus

HanmeHOBaHWE KOHTPOIUPYEMBIX
pazaenoB U TeM

OIIK-1Cnocoben
aHAJIM3UPOBATh, UCIIOB30BAThH
MEXaHU3MBI XAMUUYECKUAX

n3y4darhb,

peaxiuii, TPOUCXOMAINX B

TEXHOJIOTHYCCKUX ITpoleccax

OIlK-1.3.
COOTHOIICHHS (PH3UICCKON XUMHH (XUMHUICCKOM
XUMHYECKON

3HaeT OCHOBHBIC 3aKOHBI n

TCPMOANHAMUKH, QJICKTPOXUMMUHU,

KUHETHKH, OCHOBBI (Da30BbIX pPAaBHOBECHH U

MEPEXO/IOB), CHOCOOBI WX TIPUMEHEHHS IS

- 3HAET OCHOBHBIC 3aKOHBI U METO/IBI
UCCIIEZIOBAaHUH €CTECTBEHHBIX HAYK JUIS
pelieHus 3a1a4 IpohecCUOHATbHON
JeATEITbHOCTH:

- CIIOCOOCH MIPUMEHSTH 3HAHKE

Pazpen 1. Tema —{ucniepcHbie
CHCTEMBI, MX OOIIME CBOMCTBA

Tewma -[loBepXHOCTHBIE SBJICHUS U
aJcopOoIus

u OKpYXKaroIieM MUpE, | PELICHUS TCOPETHYSCKUX M MPHUKIATHBIX 33]a4, | OCHOBHBIX 3aKOHOB U METOJIOB Tema - CTpyKTypHast BA3KOCTb. [el.
OCHOBBIBasACh Ha 3HAHUAX O | POJIb (DU3HYECKOW XHMMHM KaK TEOPETHUYECKOIO | MCCIIENOBAHMM €CTECTBEHHBIX HAYK I | THKCOTPOMHSL. Peonornueckue
CTPOCHHMHM BEIECTBA, NPHUPOJC | PyHIAMEHTa COBPEMCHHOW XUMHM M IIPOIICCCOB | PEIICHHUS 3a71a4 NPOoPeCCHOHATBHOM KpUBBIE JUIS AHOMAaJbHO BS3KHX
XAMHYECKON CBSI3U H | XMMUYCCKOW TEXHOJIOTHH. JIeSITCIIbHOCTH: KHJIKOCTEH.
CBOICTBax Pa3ITHMYHBIX - ohdexTHBHO TpPHUMEHSET 3HAHWE
KJIaCCOB XUMUYECKUX 3aKOHOB M METOJOB HCCJICIOBaHMMA
3JIEMEHTOB, COCJIUHCHHUH, €CTeCTBEHHBIX HAayK [UIi pelIeHUs
BEIICCTB U MaTEPHAJIOB. po(heCCHOHAIBHBIX 33/1ad.

OI1IK-2.13. VYMeer HUCIOJIb30BaTh 3aKOHBI | - 3HAET OCHOBHBIE 3aKOHBI 1 METOIBI Pasznexn 2.
OIIK-2 Cnoco6en npuMensaTs | Gu3MIECcKOn XHUMMH, TEPMOAVMHAMUYECKHE | MCCIIEIOBAaHUN €CTECTBEHHBIX HayK A | Tema —Aspozonu. [lonyyenne,
OCHOBHBIE 3aKOHBI 1 METOIbI CIIPAaBOYHBLIC OaHHBIC W PE3YJIbTaTbl (1)I/I3I/IKO- peuiCHuA 3aga4 Hpoq)eCCHOHaHBHOfI CBOIiCTBA U CIIOCOOBI paspyuIicHusA

HCCIIEOBAaHUN €CTECTBEHHBIX
HaAyK U pELICHUA 3a0a4
npohecCHOHATBHOMN
JIeSITeTbHOCTH

XUMHUYCCKOI'0 OKCIICPUMCHTA i1 OIPCACIICHU

HaIpaBIICHUS XUMHYECKUX peaxiuii, TSt
BBIYHMCIICHUST PABHOBECHOTO BBIXOJAa TPOAYKTOB,
JUISL OTIpeJIeNIeHUs] TeIUIOBBIX A(h(EKTOB peaKiuii;
JUTSL OTIPEICIICHHSI COCTaBa COCYIIECTBYOMUX (a3 B
JBYXKOMIIOHEHTHBIX CHCTEMax, JJI1 HaxOXXICHUS
BaXKHEHUIITHX SJIEKTPOXUMUYECKUX BCIIUYHH
(aKTHBHOCTH, HOHHOM CHJIBI, CTETICHH M KOHCTAHTHI
JIUCCOIAAIIN ANEKTPOJIUTOB, BIEKTPOIHBIX
noreHnuanos, DJ/IC ragbBaHUYECKUX BIEMEHTOB U
Ip.), IUI  ONpeneNicHHus KOHCTAaHT CKOpocTeid
XUMUYECKUX PEAKIUN pPa3NUYHBIX TOPSAKOB U

OHECPruM akKTUBAIlUM U HCIIOJIB30BaTh ITOJYUYCHHBIC

JIeSITeTIbHOCTH:
- CMIOCOOCH MPUMEHSThH 3HAHUE
OCHOBHBIX 3aKOHOB U METO/IOB
WCCJICJIOBAHNIN €CTeCTBEHHBIX HAYK IS
peteHus 3a1a4 npopecCuoHaATbHON
JIeSATEIIbHOCTH:

- 3¢)(eKTUBHO IPUMEHSET 3HAHUE
3aKOHOB M METOJIOB HCCIICIOBAHHN
€CTECTBEHHBIX HAaYK JUIS PEIICHUS
mpoheCCHOHAIBHBIX 3a/1a

Tema —PacTBOpeHUE TOJIUMEPOB.
CounpBarariust MOJIEKYJ

Tema — CycnieHnsun, ux
CTaOMIM3AIHS, TTOJUINCIIEPCHOCTD,
CeMMEeHTAITHSI.

Tema - IIpombllIEHHOE 3HAYEHUE
pacTBOPOB U JUCHEPCHI ITOJIUMEPOB




PE3YIbTAThI JJIsL peuIcHuA

po(hecCHOHATBHOHN NEATENbHOCTH.

3a1a4

2.1.2. dranbl popMHUPOBAHUSA KOMIIETEHIM

C(i)OpMI/IpOBaHHOCTI) KOMHGTGHHI/Iﬁ 110 JUCHUIIJIMHE ((I[OHOJIHI/ITGJIBHI)IG TJIaBbl KOJIJIOI/II[HOﬁ XI/IMI/II/I.HOBerHOCTHI)Ie SABJICHUA W JUCHCPCHBIC CHCTCMBI»

ONpeNIENsAeTCs Ha CIEeAYIOIINX dTanax:
1. OTan TekymMx aTrecTanuii
2. JTan NPpoOMeKyTOYHBIX aTTecTaluii

Tabauna 2
Otanbl GopMHPOBAHUS KOMIIETEHIIUU
Jran
Kon n JTan TeKymux arrecTamui MPOMeKYTOYHOMI
Koa n HaumMeHoBaHMe HHAUKATOPA
HanMeHOBaHUe (opMupyemoii aTTecTanuu
N AOCTHKEHMS
dhopmupyemoii PMEPY 1-5 Henens 6-10 Henensn 11-15 nenens 1-17 nepensn 18-20 nenens
KOMTIETEeHIINH T T
KOMTIeTEeHIINH eKyIas eKyIas
Texymas Y Y CPC KP/KII | TIpomexyTounas
arrecranusi Ne2 | arTrecTamus
arrecranus Nel aTTecTanus
Ne3
1 2 3 4 5 6 7 8




OIIK-1 Cnocoben
U3y4arhb,
aHaJIU3UPOBATh,
HCIOJIb30BATh
MEXaHU3MBI
XUMHYCCKHUX
peaxuui,
MPOUCXOISIINX B
TEXHOJIOTHISCKHUX
mpoiieccax u
OKPY>KaloIleM MHUPE,
OCHOBBIBASICH Ha
3HaHUSX O CTPOCHUU
BEII[ECTBA, IPUPOJIC
XUMHYCCKOH CBSI3H U
CBOMCTBaX
pa3IUYHBIX KJIACCOB
XUMHUYCCKUX
2JIEMEHTOB,
COCIMHEHMH, BEIIIECTB
U MaTEpHAJIOB

OIIK-2.13. VYMeeT WHCIOOIL30BaTh 3aKOHBI
Gu3MYeCKOW XHMMHH, TEPMOIMHAMUYCCKHUEC
CIIPABOYHBIC JIAHHBIC U PE3YJIbTAThl (DU3HKO-
XAMHUYECKOTO SKCIIEPUMEHTA JUTS
OmpeeacHUs  HANpPaBACHHS XHMHYECKHX
peakiuii, A BBIYHCICHHUS PaBHOBECHOTO
BBIXOJa

TCIIJIOBBIX

MPOAYKTOB, JUIsl  ONpEeACNICHUA

a¢pdexkToB  peaknwmii; s
OTIpeIeNICHHS COCTaBa COCYIIECTBYIOIIMX (a3
B  JBYXKOMIIOHEHTHBIX  CHCTEMAaxX, JJIi
HaXO0XACHUS Ba)KHEHIIINX
AIIEKTPOXUMHUYECKAX BEIMYNH (AKTUBHOCTH,
HOHHON CHJIBI, CTCIICHU u KOHCTAHThI
JICCOITHAITUN DJIEKTPOJIUTOB, SJICKTPOIHBIX
IIOTEHIIHAJIOB, OJIC rajbBaHHYECKUX
9JIEMEHTOB W  Jp.), JUIA OIpeAciieHus
KOHCTAaHT CKOPOCTEH XUMHUYECKUX PEaKUui
Pa3JINYHBIX MOPAJAKOB W SHCPIrUr aKTHBallUU
U HCIOJb30BAaTh IIOJTYYCHHBIC pPE3YJIbTAThI
JUTSL  pemieHust 3amad  mpodecCHOHaTbHON

JEATENLHOCTH.

Bompocs k
KOHTPOJbHOU
pabote Nel

Bomnpocsl k
KOHTPOJIbHOH
pabote Ne2

Bomnpocs k
KOHTPOJIBHOM
pabote Ne3

OTtuet

Otuet

OtueTt

KonTponbHbie
BOIIPOCHI K 3a4€TY

KonTtposbhbie
BOTIPOCHI K 3a4eTy

KontponbHbie
BOTIPOCHI K 3a4€Ty

CPC — camocTodATenbpHasd paboTa CTYIEHTOB;

KP- xypcoBas padora;
2.2. Mloka3aTtesau ypoBHeii chopMHPOBAHHOCTH KOMIIETEHIIMI Ha ITanaxX uX ¢GopMUPOBaHNs, ONMUCAHNE KA OLEHUBAHUS

Pe3yanaT0M OCBOCHUA JIPICHI/IHHI/IHI;I((KOHHOHJIH&?I XUMUA»

KII — kypcoBoii POEKT.

2.2.1. Nokasatenu ypoBHei cpoOpMMPOBAHHOCTU KOMMNETEeHLMIT Ha 3Tanax ux ¢opmupoBaHua

MTOBBINIIEHHBIN, Oa30BBIH, HU3KHM.

SIBJISIETCSl YCTAHOBJIGHHE OJIHOTO W3 ypPOBHEH CHPOPMUPOBAHHOCTH KOMIIETECHIMA: BBICOKHIA,

Taoauna 3

YpoBennb

YHnBepcanLHue KOMIICTCHIIMHU

Oomenpodgeccnonaabubie/
IIpodeccnonaibHbIe KOMIETEHIITUT




Bricokuii
(oIIeHKA «OTIIMIHOY, «3a4TCHOY)

ChopmupoBaHbl ~ YETKHUE  CHUCTEMHBIE  3HaHHSA U
MIPEACTABIICHUS 10 TUCIIUILIHHE.

OTBeThl Ha BOMNPOCHI OIICHOYHBIX CPEJCTB MOJHBIC U
BEpHEIE.
Jlaab1

BOITPOCHI.

Pa3sBEpHYTHIE OTBETBI Ha  AOIIOJHUTECJIBHBIC

OO0yJaromuMcsl TPOJEMOHCTPUPOBAH BBICOKAN YpPOBEHb

OOyuaromuMcsi yCBOEHA B3aMMOCBSI3b OCHOBHBIX ITOHSATHIH
JUCIUTUTMHBI, B TOM YHUCIIE JUIs PElICHUs] MPOPeCcCHOHATEHBIX
3ajad.

OTBeThl Ha BOIPOCH OICHOYHBIX CPEJICTB CaMOCTOSTEIHHEI,
HCYEPIIBIBAIOIINE, COJCpKaHUE BOMPOCA/3aJaHUsI OIICHOYHOTO
CPEICTBAa PACKPBITO TIOJHO, MPO(PECCHOHAIBLHO, TI'PaMOTHO.
JlaHbI OTBETHI Ha JOMIOJHUTEIHLHBIE BOIPOCHI.

OCBOEHUS KOMIIETEHIINU OOydJarmuMcsi  MPOJCMOHCTPUPOBAH  BBICOKUW  YPOBCHB
OCBOEHUI KOMIIETEHIINHU
TToBbIIIEHHBIH 3HaHuA u MIpeICTaBICHUS 1o muctmmoinae | ChopMupoBaHel B I[EIOM  CHUCTEMHBIE  3HAHHAA U

(olIeHKA «XOPOIIIO», «3aYTCHO)

chopMHPOBaHBI HA OBBIIIICHHOM yYPOBHE.

B oTBerax Ha BONpPOCH/33/IaHUS OILEHOYHBIX CPEICTB
W3JIOKEHO TOHMMaHWE BOMpPOCa, JaHO JOCTaTOYHO
noapoOHOE ONHMCaHNe OTBETA, MPUBEICHBI U PACKPBITHI B
TE3UCHOU (popMe OCHOBHBIC TIOHATHSI.

OTBeT oTpaxkaeT NOJHOE 3HaHHWE MaTepuaia, a TaKxKe

HaJIM4ue, C HC3HAYUTCIIbHBIMHU HpO6eJ’IaMI/I, YMGHI/Iﬁ n

HaBBIKOB 10 M3y4aeMOM JUCHMIUIMHE. JlomycTHMBI
€/IMHUYHBIC HETPyOBIe OIINOKH.
OOyuaromuMmcsi  TPOJEMOHCTPUPOBAH  IOBBIILIEHHBIH

YPOBEHb OCBOCHUS KOMITETECHITUU

MpeACTaBJICHUA MO AUCHUIIIINHE.

OTBeTbl Ha BONPOCHl  OLEHOYHBIX CPEICTB  IOJIHBIE,
TPaMOTHBIE.
IIponeMoHCTpUpOBaH  MOBBILICHHBIM  YpOBEHb  BIIAJICHUS

NIPAKTUYECKUMH YMEHUSMHU U HABBIKAMM.
JonycTiMbl eTUHUYHBIE HETpyOble OMIMOKH 110 X0y OTBETA, B
NIPUMEHEHNN YMEHUI 1 HaBBIKOB

bazoBrrit
(omenka «YIOBJIETBOPHUTEIHHO,

«3AYTCHO»)

OTBeT oOTpaxkaeT TeOopeTHYECKHe 3HAHHA OCHOBHOTO
Marepuaia JUCHHUIUIMHBI B 00beMe, HeOOXOIUMOM ISt
nmanpHeero ocsoenust OITOIL

OOyuaromuiicsi J10mycKaeT HETOYHOCTH B OTBETE, HO
o0magaetT He0OXOAUMBIMHU 3HAHUSIMHU JJIS1 UX YCTPAHEHHS.
OOyuaromuMcsi TPOJIEMOHCTPUPOBAH 0a30BBI yPOBEHb
OCBOCHHSI KOMITETCHIIUH

OOyuatomuiics BiazeeT 3HaHUSIMH OCHOBHOTO MaTepuala Ha
0a30BOM YpOBHE.
OTBeTsl Ha BOMPOCHI

OIICHOYHBIX CpCIACTB

A0NyHICHbI CYIICCTBCHHBIC OIITHOKH. HpOZ[eMOHCTpI/IpOBaH

HETIOJIHBIC,

0a30BbIi YPOBCHb BJIAJACHUA NPAKTUYCCKUMHU YMCHUSIMU U
HaBBIKaMH, COOTBGTCTBYIOIHI/Iﬁ MHHHUMAJIBHO HeO6XOZII/IMOMy
YPOBHIO JJIs1 pCIICHUA HpO(i)CCCI/IOHaJ'IBHBIX 3aga4

Hu3zkwuii (oieHKa «HEYyAOBIETBOPUTEIHHOY,
«HE 3a4YTCHO»)

JleMOHCTpUpYET MOJIHOE OTCYTCTBUE TEOPETUUECKUX 3HAHWW MaTepualia JUCUUIIIMHBI, OTCYTCTBUE MPAKTUYECKUX YMEHUM

1 HAaBBIKOB

Iloxa3zarenu ypOBHeﬁ C(l)OpMPIpOBaHHOCTI/I KOMHCTCHL{I/Iﬁ MOTYT OBITH HU3MCHCHBI, JOIIOJIHCHBI U aAalITUPOBAHBI K KOHKpGTHOfI pa6oqef/'1 nporpaMme TUCHUILIINHBI.




2.2.2. Onucanue MKaJ OoNeHUBAHUSA

B ®I'bOY BO «JAI'TY» BHeapeHa MOIyIbHO-PEHTHHIOBas CHCTEMa OIICHKH Yy4eOHOM
ACATCIIBHOCTH CTYACHTOB. B coorBeTrcTBUM ¢ 3TOM CHCTEMOit MMPUMCHAKOTCA HHTH6aHbHa$I,
nBaanaruOanbHas U croOanbHasl IIKaIbl 3HAHUN, YMEHUH, HABBIKOB.

IIxaJjbl onleHUBaHUSA

g
= Kputepun onennBanns
& =
< 4+ =
s te) s
sl = jant
5 |5 2
S g 3
S = te)
= < o
2 & 5

o [loxa3bIBaeT BEICOKHI yPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHH, T.€.:

g |.r|> —  NPOAEMOHCTPUPYET ryboKoe M NPOYHOE YCBOEHME MaTepUana;
o ! © —  McYyepnblBaloLe, YEeTKO, NOC/eA0BaTeNbHO, FPAMOTHO M JIOFTMYECKM CTPOWMHO
3 3 3 2 M3naraet TEOPEeTUYECKUin maTepuan;
E E E E —  npaBuAbHO GOpMUPYET ONpeaeneHus;

/M /M o o
B e = e = S —  AEMOHCTPUPYET YMEHUA CaMOCTOATENIbHOW PaboTbl C HOPMATUBHO-NPABOBOWA
= = H o “.
ov = Q = Q S nnTepaTtypom;
yw©o| ¥y w© v —  YMeerT genatb BbiBOAbl N0 M31araemomy matepuany.
Iloka3pIBacT JOCTATOUHBIN YPOBEHBb CHOPMHUPOBAHHOCTH KOMIICTEHITUM, T.€.:
b

u; o —  JAEMOHCTPUpPYeT AO0CTaTOYHO MOMHOE 3HaHWe MaTepuana, OCHOBHbIX
< — ™~ TEOPETUYECKUX MOJIOKEHNN;
A A o A o —  [0CTaTO4YHO MOC/eA0BaTesIbHO, FPAMOTHO  JIOTMYECKM CTPOMHO uW3naraer
S S S

o o :

g " % E E = maTtepuan, 3
% g % 8 % é —  AEeMOHCTpUpPYET YMEeHMA OPUEeHTUPOBATLCA B HOPMAIbHOW nuTepaType;
< é = < 3 — ymeeT pgenaTb [OCTaTO4HO OOOCHOBaHHbIe BbIBOAbI MO M3/1araemomy
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3. TunoBble KOHTPO/bHbIE 334aHUA, UHbIE MaTepuanbl U MeTogUYECKUe
pekomeHaauumn, Heobxogumble ana oueHKU cPopMMUPOBAHHOCTU KOMMNETEHLUMA
B npouecce ocsoeHua OMOI

3.1.0uneHoYHbIe CpeCTBA M KPUTEPUH C(POPMHUPOBAHHOCTH KOMIIETEeH M
3.1.1.IlepeyeHb BOPOCOB /IJIsl BXOJAHOI KOHTPOJIbLHOH padoThl

I'ereporennsie cuctembl: moHATHE (aza, KOMIOHEHT, CTEIIEHb CBOOObI.
TepMoarHaMUYeCcKO€ YCIIOBUE paBHOBECUS MEXKTY (hazamu.

[TpaBumo ¢a3 ['md6ca.

| 3aKOH TEpMOIMHAMUKHU.

Il 3aK0H TEpMOIMHAMHKH.

[TonsiTHE 00 SHTPONUH KaK MEPE HEYIMOPSIOYCHHOCTH.

VYpasuenue ['mu66ca-I'enpmromnpia.

Bo3HHKHOBEHHE CKayKa IOTECHIIMAIA Ha TpaHUIle pasena (das.
JIBOMHOM 3JIEKTPUYECKUM CIIOW U €r0 CTPOCHUE.

. MonekynspHO-KHHETHYECKUE CBOMCTBA PACTBOPOB: OPOYHOBCKOE JABMKCHHE, THPPY3HSL.

OnTuueckue cBoiicTBa pactBopoB. 3akoH byrepa-JlambepTa-bepa.

CBoiicTBa pacTBOPOB HEINEKTPOIUTOB. OCMOC, MOHMKEHNE TEMIIEPATYPhI 3aMep3aHus 1
MOBBILICHUE TEMIIEPATypPbl KUTIEHUSI PAaCTBOPOB.

3axoH Payns. OTkioHeHue ot 3akoHa Payis.

BMC. Cnoenne makpomornekyin. CpenHsst MOJIEKYJIsIpHas Macca.

BMC. ®usudeckue cBOMCTBA. DIACTHYHOCTD U IJIACTHYHOCT.

benku. Ctpykrypa Genka.

3HavYeHHE pacTBOPOB MOJMMEPOB B MUIIEBON TPOMBIIIIEHHOCTH.

3.2.MepeyeHb BONPOCOB ANA TEKYLMUX KOHTPOIbHbIX paboT

KonTtpoabsnas padora Nel

Uro Ha3biBaeTcd afcopouuei? @usndeckas 1 XuMU4eckast aicopOorusl.

IToBepxHocTh  paszgmena  (a3. HeckoMIEHCHPOBAaHHOCTh  CHJI  MOJIEKYJISIPHOTO
B3aMMOJICICTBHS HA IPAHULIE Pa3/eia Cpes.

KonnyectBeHHOE BhIpa)Ke€HHE aCOPOIHH.

3aBUCUMOCTD a/1cOpPOLIMY Ta3a OT TEMIIEPATypPhl U 1aBJICHUS.

Teopust MonexyssipHO# agcop6umu JIenrmropa.

VYpaBHenue JIeHrMiopa u ero aHajims.

N3otepma ancopOiun. YpaBHeHre OpeiiHxa U ero aHaius.

Teopus nonumonekynsipHont agcopounu [lonsHu.

Teopus BOT. YpaBuenue bOT.

. IloHsiTHE O KAMMIUTAPHOW KOHAEHCALIUH.
. AuddepennmanpHas U HTETpaIbHAS TEIUIOTA aICOPOIIHH.
. IloBepxHOCTHOE HaTsOKEHHE — yAenbHas dHeprus [md0ca isi eMHUIBI TOBEPXHOCTH.

VYpasaenne ['160ca u ero ananms.

MonexynspHas ancopOuus U3 pacTBOPOB, BIUSHUE MPUPOABI a1cOPOEHTa, pAaCTBOPUTENS
U PaCTBOPEHHOTO BEILIECTBA.

VYpaBuenue llIumkoBckoro.

[Tpasuio TpayoGe.

AncopOniust u3 pacTBOpPOB AEKTPoauTOB. [IpaBmino dasHca-Ileckosa.

[IpaBuio ypaBHuBaHuUs NosipHOCTEH Pebunaepa.



18. HMonoobmenHas agcopOuusi, ee 0COOCHHOCTH U MPAKTHYECKOE TPUMEHEHHE.
19. Anresus u xore3us. YpasHeHue Jlromnpe.

KonrtpoabHnas padora Ne2

1. CnocoObl moay4eHus TUCIEPCHBIX CUCTEM.

Mertoabl AUCTIEPrUPOBAHUS TBEPABIX BELIECTB

O6opynoBanue, UCHIOIB3yeMOe AJIsl AUCIIEPrUpOBaHUs TBEpbIX BemecTs. [Ipunuumn
JICACTBU.

MeTop1 TUCTIEprUPOBaHUS BEIIECTB, HAXOISAIIUXCS B )KUIKOH dase.

MeTo/1pl TUCTIEPTUPOBAaHUS BEIIECTB, HAXOSIIUXCS B Ta30BOH (a3se.
Konpaencaunonnsie metoabl noaydenus JC.

MeTtosl pu3ndeckoil KOHICHCAIUH.

MeToapl XUMUYECKOH KOHACHCAIAH.

VYcnoBust noty4eHus: AUCIEPCHBIX CUCTEM.

0. Ilemrusanus.

11. Oumncrka KC Meronamu aHanmza, yasTpariIbTpauei U 2IEKTPOAHATH3OM.

12. Tuddys3us B KOIIOUIHBIX CUCTEMAX.

13. O6pazoanue JI3C u ero crpoenue no I'enpmronsiy, ['yu-Usnmeny u lltepny.
14. DnekTpoKMHETHYECKHUEe CBOMCTBA JUCTIEPCHBIX CHCTEM.

15. Dnekrpodopes u ero npakTU4ecKoe NPUMEHEHHUE.

16. CtpoeHue MHIIEILI.

wn
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KonTtpoJsbHas padora Ne3

®axkrtopsl ycroriuuoctu KC.

CrpykrypHO-Mexannueckuii pakrop ycroiunsoct KC.
Tepmonunamuyeckuit pakrop ycroitunBoctu KC.
OHTpONUNHBINA (HaKTOP YCTONYMBOCTH.

Koarymsauus KC, Buas! koarysisnun.

[IpaBuia 3JIEKTPOIUTHON KOATYJISILIUN.

Yro Takoe nmopor Koarymisuu?

Teopus ObicTpoil Koarynsauu CMOITyXOBCKOTO.

Teopus JJIDO. [TonsiTre 0 paCKIMHUBAIOLIEM JaBICHHUH.
HefitpanuzannonHas koaryasinusi, €€ IpUUUHbI U MEXaHU3M.

0. KoHueHTpamoHHas KoaryJsuus.

11. sIBneHue HENMpPaBUIBHBIX PSAJIOB.

12. DneKTpoKMHETHYECKUH MOTeHLIUAN U Iepe3apsKa MOBEPXHOCTH.
13. Vpasuenue Parnes.

14. BszkocTh CBOOOAHOCBSI3aHHBIX CUCTEM. Y paBHEHUE DHIITeHHA.

BOOoNOORWNE =

Kpurepun oneHku ypoBHS CGHOPMHUPOBAHHOCTH KOMIETEHIMH TpH MPOBEICHUU
KOHTPOJIbHOM paboThI:

- OLIEHKA «OTJIMYHO»:TIPOJIEMOHCTPHUPOBAHO T'PAMOTHOE ITOCIEOBATEIbHOE pELICHUE
3aj1a4 (3aJlaHuii) TIPY TIPABIIIBHO BEIOPAHHOM ajropuTMe. JlaHbl BEpHBIE OTBETHI HA BCE BOIPOCHI
U ycnoBus 3amad  (3amanHuit). [lpm  HeEoOXOAMMOCTH CHETAaHbl TIOSCHEHHS W BBIBOJBI
(conmeprkaTenbHbIe, JOCTATOYHO MOJHBIE, IPAaBUIbHbIE, YUUTHIBAIONINE ClIeIU(UKY MPOOIEeMHOM
CUTYallU{ B 33j1a4e WK C HE3HAYUTEIbHBIMHU OIINOKAMHM);

- OIICHKAa «XOpOLIO»:IPaMOTHOE TOCIIE0BAaTEIbHOE pelIeHne 3aaad  (3alaHuil) npu
NpaBUIbHO BbIOpaHHOM anroputme. OJHAKO, OTBETHl Ha BOIPOCHI U YCIOBHS 3a/1au (3aJaHMi)
coJiepKaT He3HAuNTeNIbHbIe OMTHOKHU. [10sSICHEHNS ¥ BRIBOJIBI OTCYTCTBYIOT WJIH JJAaHBI HEBEPHO;



- OLIEHKa «YyJOBJIETBOPUTEIHHO»:00yUaIOMUICA OpPUEHTUPYETCS B MaTepuaine, HO

IOPUMEHSET €ro HEBEPHO, BHIOMpAET HENPaBWIBHBIA alrOpUTM pelIeHus 3anady (HeBepHbIC

HUCXOJHBIC JAaHHBIC, HCBCPHAA IIOCJIICAOBATCIBHOCTL PCIICHHUA W OP. OI_HI/I6KI/I), AO0ITYyCKacT

BBIUKCIUTENBHEIE OIINOKHY. [losicHEHNS 1 BBIBOJIbI OTCYTCTBYIOT WJIM JaHbl HCBECPHO,

- OIICHKA «HEY/IOBIICTBOPUTEIHLHO»: 00yJalOUIHiics c1abo OPHEHTHPYETCS B MaTepuaiie,

BBI6I/IpaeT HeraBI/IHBHBIfI AITOpUTM  PCUICHHUA, JOIIYCKACT 3HAYUTCIBHOC KOJIHMYCECTBO
BBIUMCIUTEIBHEIX OIINO0K. [losicHenns u BbBIBOJbI OTCYTCTBYIOT.
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3.3.3apaHus I NPOMEKYTOYHOM aTTeCTalluu
3.3.1 KoHTpo/bHbIe BONPOCHI ISl IPOBeIEHU 3a4YeTa

Konnounnas xumMus 1 ee 3Hau€HUE B TEXHOJIOTUH MUIIEBBIX TPOU3BOICTB.

Oco0eHHOCTH KOJUTOMTHOTO COCTOSIHUS BEILIECTBA, T€TEPOT€HHOCTh U JUCIIEPCHOCTb.
Knaccudukanus aucnepcHsix cucreM. Merosl nonydenus J(C.

Ancopbuust, ¢puznueckas U XuMudeckas ajacopOouus. BousHue Ha ancopOIui0 CBOWMCTB
azcopOeHTa 1 aicopOTHBa.

Temnota agcopbuun. CkopocTs aacopOLuu.

Nzotepma ancopOuun. YpaBaenue Dpeitnmnuxa. ['paduueckuit crnocod HaXOXKIACHHS
KOHCTAHT ypaBHeHUs PpenHuxa.

Teopust MOHOMOJIEKYIIpHOM aficopOuuu. YpaBHeHue JIeHrMiopa, ero aHauus.

Teopus nonumonexynsipHot aacopouuu [onsuu u reopus bOT.

[ToBepxHOCTHOE HaTsDKEHUE pacTBOpoB. YpaBHeHue ['mb6ca. U ero ananus. [lonstue o
[TAB.

[ToBepXHOCTHO-aKTUBHBIE MOBEPXHOCTHO-WHAKTHBHBIC BeliecTBa. CTPOCHHE U CBOMCTBA
mouekyn [TAB, opuenTamnus nuduiabHBIX MOJIEKYN Ha rpanuie paszaena ¢as. [IpaBumo
TpayOGe.

3aBUCHMOCTD MTOBEPXHOCTHOTO HATsDKEHUS OT KoHIeHTpauu [IAB B BogHBIX pacTBOpax.
VYpaBuenue LLInmkoBckoro ero cBsi3b ¢ ypaBHeHueM JIeHrmropa.

MonexkynspHas ancopOius U3 pacTBOPOB Ha TBEPABIX MOBEPXHOCTSX. BriusHue npupoast
ajcopOeHTa, pacTBOPUTENS M PACTBOPEHHOrO BellecTBa Ha ajacopOuuto. [IpaBuio
ypaBHUBaHUS MOJIPHOCTH Pebunaepa.

Honnast u oOMeHHas aacopO1us, NX 0COOCHHOCTH U MPaKTUYECKOe MPUMEHEHHE.
SAsnenune cmaumBanus. KpaeBoit yron cmauumBanusa. ['mapodunbHbie U TUAPOGHOOHBIE
MOBEepXHOCTU. [IpakTMUeckoe MCHOJIb30BAaHUE SBJICHHS CMayuMBaHMS. Y CIOBHS
pacTeKaHus KUIKOCTEM.

Anre3us U Kore3us.

[loBeneHne IUCHEPCHBIX CHCTEM B DJJIEKTPUYECKOM IoJIe. DJIEKTPOKUHETHUECKHE
SIBJICHUSL.

[IpyynHBl BO3HUKHOBEHMSI JIBOWHOTO DJIGKTPUYECKOTO CJIOS HA TOBEPXHOCTH
KOJUIOUJTHBIX YaCTHLI.

Teopun crpoenuss JID9C. Pacnpenenenue norenuumana J2C U 3I€KTPOKMHETHUECKUN
MOTEHIUA.

Ctpoenne MuLeI.

Mertoap! MONTyYeHUS! U OUUCTKH KOJUTIOUAHBIX CUCTEM.

[TenTuzanus kak meTona noaydeHus 3oie. [IpaBuno ocaakos.

@DaKkTOpBl YCTOMYMBOCTH KOJUIOMIHBIX CHCTEM. 3alllUTHOE ACHCTBHE CTaOWIM3aTOPOB U
€ro MeXaHHu3M.

Kunertuka OpicTpoii koarynsiiuu CMOTYXOBCKOTO.

[IpaBuiia koarymsiuuu 3aekTponutamu. [lopor koarynsuuu.

OcHoBHble TonOkeHUs1 Teopun koaryiasuuu JJIDO. Ilonstue o packIMHUBAOILIEM
JTaBJICHUU.



26. MonekymsipHasi, HOHHO-3JIEKTPOCTaTUYECKAasl CIaralouiie pacKIMHUBAIOUIETO JIaBICHHUS.
V3MeHeHMe sHepruu B3auMOACHCTBUS MEXAY MULIEIIAMU IIPU UX COJM>KEHUM.

27. KoHIIEHTpallmOHHAs ¥ HEHTpaln3aluoHHas Koaryisuus. SIBieHue HenpaBUiIbHbBIX PSJIOB.

28. Koarynsust cMecsiMH 3JIEKTPOJIUTOB.

29. I'eTepoK0aryssinys U reTepoaAryJIsus KOJUIOMIHBIX cucTeM. [IpuBbIKaHNEe KOJTOUIHBIX

CHCTEM.
30. YpaBHenue DiHIITEHHA I BSI3KOCTH KOJUIOMJIHBIX PAacTBOPOB, YCJIOBHE €rO
MPUMEHUMOCTH.

31. TUKCOTpONHS U CHHEPE3HC.

32. KoarynsiiuoHHbIE KOHJCHCAIIMOHHBIE KPUCTAIIM3ALMOHHBIE CTPYKTYPBI JHCIEPCHBIX
CHCTEM.

33. YpaBuenue bunrama asis TedeHus CTPYKTYPUPOBAHHBIX TUKCOTPOHHBIX CUCTEM.

34. CycrieH3un, uX CTaOMITU3aIus.

35. Omynbeun, ux kinaccudukanusa. O6pamenue ¢a3. Ilonstue 00 smynasratropax u
MEXAaHU3M UX JIEUCTBUS. [[eamMynbrupoBaHue.

36. [1ensbl, ux crabunu3anus, pa3pylieHue.

37. Ansposonu, [Tomydenne, CBOHCTBA U CIIOCOOBI pa3pyIICHUSI.

38. Ilopomku. 3HaueHrEe TOPOIIKOB B MyKOMOJIBHOM U MHILEBOI MPOMBIIIIEHHOCTH.

39. Kommmonansie [TAB. Kputnueckast KOHIIEHTpaMs MUIEIUI000pa3oBaHusl. Busr Mumernt
B pacTBOpE.

40. SBnenne comobunm3anuu  kKowougHeix IIAB w  Moromnee JedCTBHE MBUI U
cunternyeckux [1AB.

41. Oco6ennoctu crpoenuss BMC, u ux pacTBOpOB.

42. HaGyxanue u pacmupenre BMC, TepmonHaMuKa 3THX IPOIECCOB.

43. Tlonmanexktponutsl. CBoHCTBA WX pacTBOpoB (HAa mnpumepe OenkoB). Ilostme 00
M303JIEKTPUYECKON TOUKE.

44. TIpoMBINIVICHHOE 3HAYE€HUE PACTBOPOB U JTUCIIEPCUN MOJUMEPOB (TIOJUIIEKTPOIUTOB).
3ammrtHoe aeiicteue BMC.

Kputepun o1eHku ypoBHA CPOPMUPOBAHHOCTH KOMIETEHIMH IO pe3yibTaTaM
IIPOBEEHNS 3a4€Ta: - OLICHKA «3aYTEHO»: 00ydJaromuiics JeMOHCTPUPYET BCECTOPOHHEE,
cucTeMaTH4yeckoe M TiyOoKoe 3HaHME Marepuaia, CBOOOIHO BBIMOJHIET 3alaHMus,
OpeAyCMOTPEHHbIE  MPOTpaMMOW  JUCHMIUIMHBI,  YCBOUBIIMH  OCHOBHYIO M
JOTIOJIHUTENBbHYIO0 JauTepaTypy. OOyuaromuiicss BBINOJIHAET 3aJaHus, MPEeLyCMOTPEHHBIE
nporpaMMoi TUCLHUIIMHBI, HA YPOBHE HE HUXKE 0a30BOT0

- OIICHKAa «HE 3a4TeHO»: OOydJaloIuics IEeMOHCTPUPYET HE3HAHHE MaTepHayia, He
BBIMIOJIHSET 3a/JaHusl, IPEeAyCMOTPEHHbIE NMpOorpaMMoi aucuuminHel. OOyuaromuiics He
BBIIIOJIHACT 3aJdaHud, MPEAYCMOTPCHHBIC HpOFpaMMOI\/'I AUCHUIIIIMHBI, Ha YPOBHC HHIKC
6a3zoBoro. [lanpHeitmee ocBoenue OIIOII He BO3MOXHO 0€3 JONMOJIHUTEIbHOTO U3YUEHUS
MaTepuaja U MOATOTOBKH K 3a4eTy



