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COJEPKAHUE

OO6acTh MpUMeHeHH s, Le/H 1 3a1a4H (JOH/Ia OLEHOYHEIX CPeICTB
Onucanne mokasarteneil W KpHTEpHEB OLEHWBAHMA KOMIICTCHIIHIA, hopMupyeMBIX B
MIPOLIECCE OCBOCHMS JIUCITUILIHHBL (MOJLYJIs)

ITepeuerp KOMIETEHIHHA ¢ yKa3aHHeM STAnoB HX (OPMUPOBAHUS B MPOIECCE OCBOSHHS
OTIOII

Dtanel GOpMUPOBAHHMS KOMIIETEHIIHI

[lokasarenn ypoeHel cOpMUPOBAHHOCTH KOMIETEHIHI Ha JTanax Hx bopMupoBaHHs,
OIMHCAHNE UIKAT OIeHUBAHHUS

IokasaTenu ypoBHeil ¢OpMHPOBAHHOCTH KOMIICTCHUMI Ha ITAlIAX UX

(bopmuEpoBaHUs

Omnucanue mwKkan oreHHBAHUS

TunoBkEle KOHTPOTBHBIE 3aJAHUS, MHbIE MATEPHATBl H METOMYECKHE PEKOMEHIAIHH,
HEOOXOIMUMBIE 17151 OLIeHKH CHOPMUPOBAHHOCTH KOMITeTeHIIHIT

B 1iponecce ocroerust OITOT]

3aﬂamm H BOIIPOCHI AJIs BXOOHOTO KOHTPpOJIA

OneHOYHBIE CPEICTBA H KPUTEPHH CHOPMHPOBAHHOCTH KOMIIETEHITHIT

3aaHns UIS TPOMEXYTOUHOI aTTecTany (3a4eta i (M) 3K3aMeHa)



1. ObnacTs IpUMeHeHHs!, NI H 321240 ¢onaa oneHOYHBIX cpeacTB

@onn onenoyHsIX cpencts (POC) gBNgeTes HEOTheMIeMOR 9acThio paboueil nporpamMmel
AMCIHIUTMEE! «XUMHS» W OpeJHa3HAYEH JUIS KOHTPOJS H ONEHKH 06paszoBaTenbHbIX JOCTHIKEHMIT

oOydaroumxes (B T.4. MO CaMOCTOATE/bHOIN paboTe cTyneHToB, naee

NpOrpamMMy TaHHOM JHCIUTUTHHEL

Lenbro QoHma oumeHowHBIX cpemcTs  sBiseTcs YCTaHOBJIEHHE COOTBETCTBHS
o0yuaromuxcs
MOATOTOBKH/CIIEIHATEHOCTH

MOATOTOBKH

— CPC), ocsousmmx

YPOBHS
TpeOoBaHUIM oroc BO 1o HalpaBIeHUIO
21.03.01 - «Hedrerasosoe memo». Paboueii IpOrpaMMotii

JHCHHILIAHBL «XHMUS» TIPETYCMOTPeHo OpMHEpOBanHe CIICIYIOIIMX KOMIIETEHILHI:

1) OIIK-1 - Crocoben permars 38211, OTHOCSIIHECS K IPOPECCHOHANBHON IeATeTbHOCTH,

[IPUMCHSAA METOABI MOICIMPOBAHHS, MATEMATHIYECCKOTO AHAI
o0IenmKeHepHble 3HAHUS,

H3a, CCTECTBCHHOHAYYHEIE H

2) OIIK 4. Cniocoben npoBouTs H3MEPEHHA U HAOIIONeH NS, 06pabaThIBATE U IIPe/ICTABIATE
SKCIEPUMEHTAIBHEIC JaHHBIE.

2. Onncanne nokasareseii n KPHTCPHEB OLCHUBAHHA KOMIETeHIH I, popMHupyembIx
B TIponecce 0CBOCHH T AHCUHILTHHBI (MOLY.I5)

2.1 Ilepevyens Komnerenumii ¢ YKa3aHHEM 3TanoB X (opMHpOBaHuUs B MpoLecce
ocsoenus OITOII
Tabauua 1
Koxn n HanmeHoBaHue Kon u naumenopanue o — Haumenosanue
bopmupyemoii HHIHKATOpa JOCTUKEHHUS oug HHBEHHH KOHTPOJIUPYEMbIX
KOMIIETEHITHH bopMupyemoii koMmmeTeHIUE pa3aenoB u Tem

OIIK-1. CriocoGeH petuats
3aJ1a4M, OTHOCAIIHECA K
npoteccHoHaNbHOI
AeATEILHOCTH, MIPUMEHSS
METOMIbl MOIEIHPOBAHUS,
MaTeMaTH4eCKOro aHaIu3a,
€CTECTBEHHOHAYYHBIE U
obumenHKeHepHble 3HAHHS.

OIIK-1.1. ymeer ucmonb30BaTh
OCHOBHBIE 3aKOHBI AHMCIMIUTHH
HH)KEHEPHO-MEXaHHYECKOTO

MOIYJIS
OIIK 1.4. ~ 3HaeT
[PHHUUIIHABHBIE 0COGEHHOCTH
MOZICTHPOBAHHUS
MaTeMaTHYECKHX, (DU3HYECKHX
H  XHMHYECKHX  [IPOLIECCOB,
NpeHa3HaYeHHbIe s

KOHKPETHBIX TEXHOJOITHYECKHX
MPOLECCOB.

- YMEET MPUMEHSITE
MCTOOHKH NOHCKa,
cbopa u obpaborku
HHOpPMALIHH,
OCYLLECTBIIATE
KPUTHYECKHH aHATH3
M CHHTE3
HHpOpMALIHH,
MOMYYEHHOH H3
Pa3sHLIX HCTOYHHKOB.

OI1K 4. Cnocoben npoBomuTtsh
M3MEpEeHUs M Hab/oaeHus,
obpabateiBaTh H
NPEICTABIAT

3KCMEePHMEHTAJILHBIE TaHHEIE.

OIIK 4.1. — 3HaeT TEXHOJIOTMIO
NpOBe/IeHHS THITOBBIX
3KCIEPHMEHTOB Ha
CTaHIAPTHOM O0OpPYIOBAHMH B
naboparopuu H Ha
NPOH3BO/JCTBE;

OIIK 4.2. - yMeeT

obpalatbiBaTh Pe3yNbTaThI
HAaY4HO-HCC/IEI0BATENBbCKOMH
NEATENBbHOCTH, HCIIONb3Ys
CTaHnapTHoe  obopymoBaHue,
pUOOpPBI H MATEPHAIIEL.

- yMeeT
o0pabaTriBath
pe3yNbTaThl HAayuyHO-
HCCIeq0BATENBCKOM
JeATENEHOCTH,
UCIIONB3Y A
CTaHﬂapTHDC
obopynoeanue,
npubopsl H
MaTepHasbl
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2.1.2. dTane1 popMUpoBaHHS KOMITETEH LIl

ChopMUpPOBaHHOCTE  KOMIETEHUMH MO JHCHMIUIHHE «XHMIS» ompezensercas Ha
CJIEYIOIINX ATanax:

1. ITan Tekyummx arrecrammii

2. JTan NpoMeKYTOUHBIX ATTeCTANH

Tabanma 2
JTanbl GopMupOBaHUA KOMIETEH NN
Oran
npoMesRy
DrTan Te HX aTTecTalmHi TOYHOMH
Kon u HauMeHoBaHme b b T . 3
Kon u arrecran
HHIUKaTOopa
HauMeHOBaHHE TOCTHREHHS HH
opMupyemori v 6-10 11-15 18-20
thopmupyeMoi 1-5 negensn 1-17 nenens
KOMIMETEeHLHHU Hegeas HegJe I HEOe s
KOMIOETCHLMH
Texkywma | Tekyiuas : [Tpomesxy
Tekywas i b KP/ Sl
A arrectauu | CPC TOYHaA
arTecTalus KII
arrecra A No3 aTrrecTauu
Nel
Lmg Ne2 A
1 2 3 4 5 6 7
OIIK-1.2. [TpumensieT
METO/Ibl
TEOPETHYECKOTO H
OIIK - 1 IKCIEPUMEHTAILHOIO Kp Nel | KpNe2 | KopNe3
- (4] Q &)
HCCIICIOBaHHUS B il e g i
npodecCHOHANBHOM
JIeITeILHOCTH
OIIK-4.2.
O6pabartbiBaet
PE3YIIbTATEl HAyYHO-
UCCIIe10BATEIILCKOI
€ATEeNbHOCTH,
OITK-4 . Kp. Nel | Kp.Ne2 | K.pNe3 3auer
HCIIONB3Ys
CTa"JapTHOe
00opy/J0BaHKeE,
npHOOpPEI 1
MaTepHaThI.

CPC — camocrositenibHas paGoTa CTYIEHTOB;
KP — kypcogas paGora:
KIT - xypcorotii npoekr.
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2.2. Tlokasare,H ypoBHeil chOpMHPOBAHHOCTH KOMIIETEeHUHI Ha 3Tanax ux GopMHpoBaHHUs,
onucaHHe KA/ OLeHHBAHUS

2.2.1. ITokasare/iu ypoBHeH ¢copMHPOBAHHOCTH KOMIIETEHIHIT HA YTANax HX

dhopMupoBanns

PesynbratoM OCBOGHHS JUCLHIIMHBI «XHMHS» SBISETCH YCTAHOBJICEHHE OJIHOIO M3
YPOBHEH c(HOPMUPOBAHHOCTH KOMIIETEHIHIA: BRICOKHIA, TTOBLIMIEHHEI, 6A30BbI. HI3KHIL.

Tabauna 3
Obmenpodeccuonanbubie/
Ypoeenp YHupepca/ibHble KOMIETEHIHN npodeccHonaabHbIE
KOMIEeTeHIHH
Boicokuit ChopMHpOBaHbl YeTKHE CHCTEMHblE

(OLEHKa «OTIHYHOY,

«3a4TeH

o»)

3HaHUA W MpeACTaBleHHs [0
JHCLUIUTHHE.

OTBeThl Ha BOMPOCEL OLIEHOYHBIX
CPCICTB MONHBIE H BEPHLIC.

Hanbl  pasBepHyTbie OTBeTHl Ha
AOTIOJTHHUTE/IBHBIE BOTIPOCHI.
O6yuarommmes MpoaeMOHCTPUPOBAH

ObyuaromumMes ycBOeHa B3aHMOCESA3b
OCHOBHBIX MOHATHH JAUCLMIUTHHBI, B TOM
HHCIE JJ1A peuIeHHA
npodeccHOHaNbHBIX 3anau. OTBeTH Ha
BOMPOCHI OLIEHOYHBIX CpelcTB
CaMOCTOATEC/IbHBI, HCYEPIIbIBAIOLIHE,
comepskaHHe BOTpOCa/3afaHus
OLEHOYHOI'O Cpe/icTBa PaCKpLITO MOJHO,

BBICOKHH VpOBeHb OCBOE€HHMs | MPOQecCHOHANBHO,  rpamMoTHO.  JlaHbl
KOMIETEHLIUN OTBETHl Ha JIOMOJHHUTENIbHBIE BOMPOCHI.
Obyualomumes  MPOAEMOHCTPHPOBAH
BbICOKHH YPOBEHD OCBOEHHS
KOMNETEeHLHH
[ToBbIIIIEHHBI 3uaHua  u  mpenctapneHns no | CHOpMHPOBAHLI B LETOM CHCTEMHBIE
(OLEHKa «XOpOLIO», JUCLHUIUIHHE  c(HOPMHPOBaHBI  Ha | 3HAHMS 5§ TpeCTaBIeHHs no
«3aYTEHON) MOBBILIEHHOM YPOBHE, JHCLIHTITHHE.
B oreerax wHa Bompocbi/3aganus | OTBeTbl HAa  BOMPOCH  OLIEHOYHBIX
OLCHOYHBIX  CPEACTE  H3/I0JKEHO | CPEACTB MOJIHBIC, TPAMOTHEIE,
MOHUMaHHe BOIpoca, navo | IMpoaemoHcTpupoBaH MOBBILIEHHbLH
AOCTaTOYHO MMOAPOOHOE OMUCAHWe | YPOBEHb  BIANeHHs  [IPAKTHUECKUMH
OTBETA, MPHUBEJEHBI W PACKPBLITHL B | YMEHHIMH H HABLIKAMH.
TE3UCHOH (hOpMe OCHOBHBIC MOHATHA. | JlOMyCTHMBI  ¢AMHHYHBIE  HerpyGble
OTBeT OTpakaeT MOJHOE 3HAHHME | OLIMOKH MO XOAY OTBETA, B IPUMEHEHHH
MaTepHamna, a TakKe HalW4YHe, C | YMEHHI M HABLIKOB
HE3HAYUTEBHBIMU npobenamu,
YMEHHUH W HaBBIKOB [0 W3y4aeMOH
JHCLMIUTHHE. HonycTumbl
eauHuunble  HerpyOble  ommOKM.
OGyuarommmes mpoeMOHCTPHPOBAH
MOBBLILLUEHHBIH  YPOBEHB OCBOCHHA
KOMITETEHLIUH
Bazosbiii Oteer oTpaxkaer Tteopernueckue | OOyvarowmiics  BnageeT  3HAHUAMH
(otieHka 3HAHUA  OCHOBHOTO  MaTepuasa | OCHOBHOrO  MarepHan Ha  6a3oBom
«YIOBJIETBOPHTEILHO», JHCIHITTHHBI B o0beMe, | YpOBHE.
«3a4TEHO» ) HeoOXOAMMOM  J18  JajibHeiuiero | OTBETsI  HAa  BONMPOCHl  OLEHOYHBIX |
ocBoeHus OITOIL. CpelCTB HETIOJHBIE, JOMYLICHbI
Obyuatouuiics JONYCKaeT | CYLeCTBeHHbIe OLUHOKH. |
HETOYHOCTH B OTBeTe, HO oOnanaer | [IpoaemoHcTpupoBaH 0a30BbIH YpOBEHB
HEOOXOIMMBLIMH 3HAHUAMHU /18 HX | BAAJIeHHS PAKTHUECKHUMH YMEHUAMH H
yCeTpaHeHHs. O6yuarommumes | HaBbIKAMH, COOTBETCTBY LU
MPOAEMOHCTPUPORAH 0a30BbIil | MUHMMABEHO HEOOXOMHMOMY YPOBHIO
YPOBEHb OCBOSHHS KOMIIETEHLNH JUIA pelieHHs NpodecCHOHATBHBIX 331y
Huzkuii (ouenka | JleMOHCTpUpYET TNOAHOE OTCYTCTBHE TEOPETHYECKHX 3HAHHWI  Marepwaia

«HEYIOBIETBOPHTEILHOY,
«HE 3a4YTEHON )

AUCLHTUTHHBI, OTCYTCTBHE MPAKTHYECKHX yM&HHﬁ H HAaBbIKOB




2.2.2. Onucanue mMKAJ OLleHHBAHHUA

B ®I'bOY BO «JITTY» BHempeHa MOIYTBHO-PEHTHHTOBas CHCTEMa OIEHKH YueOHOMH
JESATENBHOCTU CTYACHTOB. B cOOTBEeTCTBUM ¢ 3TOH CHCTEMOH MNpUMEHSIOTCS nATHOATILHAS,
nBaguaTHOaIbHAA U cTOOAIbLHAS LIKAIB] 3HAHKH, YMEHUI, HABLIKOB.
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MaTepHally.

«Y 1OBIIETBOPHTENILHOY
12 - 14 Gannos

«Y IOBIETBOPUTEITBEHOY
«Y 1OBJIETBOPHTENLHOY
- 56— 69 Gannos

- 3 bannos

Iloka3bIBaeT MOPOTrOBLIH YPOBEHB CHOPMHPOBAHHOCTH KOMMETEHIIHUIA, T.€.;

[€MOHCTpHpYeT obliee 3HaAHHe U3yUaeMOro MaTepHana;

HCIIBITBIBACT CEPBE3HEBIC 3aTpyAHEHHUA [1pH oTBeTax Ha
AOMNOJ/IHUTEJIbHBIE BOIIPOCHI,

3HAET OCHOBHYH) PEKOMEHIYEMYIO JIHTEpaTypy:

YMEeT CTPOMTH OTBET B COOTBETCTBHH CO CTPYKTYpOH H3/1araeMoro
Marepuaa.

«HeynoBiaeTBOpHTEIBHOY

«HeynoBiieTBOPUTEIBHOY
- 1-55 6annos

«Hey10BRIeTBOPHTENBEHOY
- 1-11 Sannos

- 2 bannos

CraButcs B ciaydae:

He3HAHHs 3HAUUTEIbHOM YacTH MPOrpaMMHOro MaTepHana;

HE BJIaJICHHA MOHATHHHBIM arnraparom JHCLUHMITIHHBL,

JAONYIIEHUS CYILIECTBEHHEBIX omndoK npu H3J0KEHHH )"‘!EﬁHOTO
MaTepHaa;

HEYMEHHE CTPOUTE OTBET B COOTBETCTBHH CO CprKT)'pOﬁ Hu3jaracmoro
BOTIpOCa;

HEYMEHHE J1e/1aTh BbIBOJBI MO H3IAraeMOMY MaTepHay.
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3. Tunosbie KOHTPOJIbHbIE 32/IAHHA, HHbIE MaTe¢pHAJIbl H METOAHYICCKHE
pPeKoMeH1allum, He00X0auMble /8 OLeHKH CCl)OpMHpOBaHHOCTH KOMIIeTeHIHI

B nmpouecce ocsoeHust OI1OI1

3.1. 3agaHus B BONPOCHI AJI5l BXOJHOTO KOHTPOJIA

Yem oTHuaIOTCS IPOCTLIE BELIECTBA OT CJI0MHBIX BellecTs?

Kaxue 06U.IPI€ CBOHCTBa MeTalIoB BaMm H3BecTHEI?

Yro Ha3pIBaIOTCSA OKUCTAMU?

[IpuBeure npuMeps OCHOBHBIX OKHUCIIOB.

ITpupeaUTE NPUMEPHI KUCIOTHBIX OKHUCIIOB.

Yem oTuMuaroTes ApyT OT Apyra OKHCh U 3aKHCh?

Yro HazbBaeTcs amdoTepHocThio? [IpuBe1uTe pHMep aM()OTEPHOTO OKHCIIA.
Kakue cnocoOrl nonyuenus okucios Bam uspectrsl? [Ipuseiure npumepsl.
Kaxumu xumuyeckuMu cBoifcTBaMH 0011a1aI0T OKHCIB?

. Harmmmmmmure ypaBHeHHE peakilii B3auMOIeHCTBHA YTIIGKHCIOTO Taza ¢ BOJIOH.
. UTO Ha3bIBAIOTCS COJIAMH?

. Kaxue OpIBaroT oMM B 3aBUCHMOCTH OT 3aMEIIeHHSA BOZOPOJa MCTALIOM?

. Kaxknmu cpoiicTBamu obnanaroT coan?

. Kak nonyyator conn. [lpuBeaure mpumepsl.

. Hanumute ypaBHeHHe peaknuu Xnopuaa Oapis ¢ cepHoil KHCIOTOH.

. Hammmmte ypaBHeHHe peakllMH B3aUMOISHCTBHS XJIOPHIA HATPHS ¢ THAPATOM OKHCH KaTHS.
. Hanuiure ypaBHeHHe peaklliy B3aUMOIEHCTBHS OKUCH IIUHKA C COISHON KUCIOTOMH.
. UTo Ha3BIBAIOTCS OCHOBAHUAMHU?

. Hammumure ypaBHeHHe peakiiy B3aUMOIEHCTBHS THAPATA OKHCH HATPHS C YTIEKHCTBIM ra3oM.
. IIpuBenute Gopmyiibl U3BECTHLIX Bam OCHOBaHMI,
. Hanumme ypaBHeHHe peakIHH B3aUMOCHCTBHS a30THOI KHCIOTEI ¢ THIPATOM OKHCH OapHs.
. Hanmmure ypaBHeHHe IHCCOLHAIINH CEPHOH KHCIIOTH.
. Kak JAUCCOLIHHUPYIOT OCHOBaHHA. Hanumure YpaBHEHHE JHCCOLHAIIHH CIIEeYIOLIUX OCHOBaHHH:

KOH, Ca(OH)».

Y10 Ha3pIBaeTCA KUCIOTAMH ]

. Kak onpenensercst 0CHOBHOCTE KHCJIOTEL, BATEHTHOCTL KMCIOTHOTO OCTATKA.

. Hamiumre gopmyme! n3BecTHEIX Bam KuCIOT.

. Hanuuure ypaBHenue B3auMoAeCTBUS OKUCH HATPUS ¢ CEPHOM KHCAOTOIA.

. Hamummure YpaBHEHHE peaKIIHH B3aIih10,H€ﬁCTBIIH CONAHOH KHCIIOTEI ¢ IIHHKOM.
. [loxasknte ampoTepHOCTL rHApaTa OKHcH amoMuHusS Al(OH)s.

. CocTaBbTe ypaBHEHHUS PEaKiMU MPOUCXO/AIIUX M0 CXEME:

K 2> KOH 2> K;CO; 2 CaCO3 2 CO; 2 Ca(HCO;3).

. Kak BozHHKaeT HOHHAS CBSA3L?

Kak Bo2HMKAeT KOBAJIEHTHAS CBI3L?

. UT0 Ha3pIBaeTCA HIEKTPOIUTHYECKOH AUCCOLHALME?
35,
36.

Kaxoe cTtpoenune umeer atom?

Kak popmyaupyetcs 3aK0H cOXpaHEHUS MAcChl BelllecTna’?

KakoBa ¢popMymupoBka 3akoHa MOCTOSHCTBA cocTaBa’

Ot xaknX GakTopoB 3aBUCHT CKOPOCTh XUMHUECKHX PEaKIIHii’?

Yto Ha3bIBaETCs INEKTPOIH3OM?

Uro HazbIBaeTCS THAPOIH3OM coteit?

MeTtoi0M 371eKTpoHHOTO falaHca paccTaBbTe KO (UIHEHTHI B YPAaBHEHHH PEAKIHN:
KMnQO, + HCI = Cl; +MnCl, + KCI + H,0.

. Hammuimmre B noHHOM BHAE YpaBHCHHE peaKIHH:

NaOH + HCI - NaCl + H;O.

. Hanummre ypaBHeHHe peakliiu B3aMMOJSHCTBHS THAPATa OKUCH KATBIHS C CEPHOH KUCIOTOM.

27
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3.1.1. KoHTpo/IbHbIE BONPOCHI /151 IEPBOil aTTecTAIIHA

OCHOBHBIE TOHATHA XUMHYECKOH TEPMOJIMHAMHKH; TEPMOHHAMUYECKAs CHCTEMA,
napamerp. QyHKuus, mpouecc.

TlepBeiii 3aKOH TePMOIMHAMUKH, €ro IPHMEHeRHe K H300apHBIM YeioBksaM. 3akon [ecea.
Tepmoxumuieckue pacuersl. Cieactsue u3 3akona lecca. OmpesiesieHHE TEMIOBBIX

3 PEKTOB XHMHYECKHX PEaKINit PH CTAHIAPTHBIX YCTOBHSX.

Bropoii 3akon Tepmonmnamiiku. duTponus. Dxeprus [u66ca. Hanpasienne
CaMONIPOU3BOIBHOTO IPOTEKAHUS MPOLIeCCa.

Xumnueckas kuHeTHKa. [IOHATHE CKOPOCTH XHMHYECKOM peakiuu. Ee 3aBUCUMOCTD OT
MPUPOZBI ¥ KOHIEHTPAllMK peareHToB, Temnepatypsl. KoHeTanTa ckopoetH, ee
3aBHCHMOCTB OT TeMIeparypsnl.

CKOpOCTh peakiiiy B FOMOTEHHBIX M IETEPOreHHbIX CHCTEMAX,

DakTOph! BIMAIONIHE HA CKOPOCTE peakluu. 3akon feifcTrs Mace. KoHcTanTa CKOpOCTH
peaxIim,

JHEPIus aKTHBAIMU. 3aBUCHMOCTh CKOPOCTU PEaKIHH OT temnepatypsl [IpaBuno Bant-

['odpa.

["oMoreHHBIH 1 FETEpOT‘EHHLIﬁ katanmms. Biausuue KaTaJIH3aTOPOB Ha CKOPOCTE pPeaKI[HH.

10. OcHOBHBIE 3aKOHBI H IOHATHS XHMHH,
11. ®opmynuporka mepuoaudeckoro 3akona J.J1.Menneneesa.

12. Teopus crpoennst atoma KejipBuna-ToMcoHa.

13. Teopus ctpoenust atoma Pesepdopua 1 eé HeIoCTaTKH.
14. Tloctynatet H.Bopa.

15. KsanTossie unca.

16. CTpoeHHE HTEKTPOHHEIX 050I0YEK ATOMOB DIIEMEHTOB.
17. CocTaBnenue 571eKTPOHHBIX GOPMYIIL.

B

('8 ]

[

3.1.2.KoHTpo/ibHBIe BONPOCHI I/ BTOPOii ATTecTAIIHH

- XuMIT4eckoe paBHOBecHs. Y ¢I0BHS XHMHYECKOTO paBHOBecH:. PaKTopbl, BIHSIONIIE Ha

coctoanne papHosecus. [Ipununn Jle-Illatense. KoncranTta paBHOBECHS .
PactBopsl. Kinacengukanus pacteopos. Criocobl BbIpakeHUs KOHIICHTPALIH PACTBOPOB.

. PacTBOPEI 7I€KTPOTUTOB M HEITeKTPONUTOB. [1poIece 3MeKTpoIHTHYECKOH THCCOHALIHE.

CreneHu W KOHCTaHTA UCCOLHALIHH,

XapakTepHCTHKA PACTBOPOR ¢1abbIX 3MeKTPOAUTOB. JlHcconHalus ¢ladbix SIIEKTPOTUTOB.
3axoH pazbapiacHug OcTBaabaa.

Jucconnanns Bojkl. KoneTanTa aucconuaumnn Bo/sl. MoHHOE poH3Be/ieH e BOIbI.
Boaoponneiii nokasaresnb pH. Casasb mexay pH u pOH.

[Ipou3BeieHue pacTBOPUMOCTH MaIOPACTBOPHMBIX CO€IHHEHHIL.

I'nnposns conedt. Onenka pH cpenst. HeoGpatumerit ruaposms.

JlucnepcHble CHCTEMEL

Konnounusie pactBopsl.

0. Crpoenne MHIIEIITHI

3.1.3.KoHTpoJ/ibHbIe BONPOCHI TPETbEll aATTECTAHI

OKI/ICHHTEHBHO-BOCCT&HOBHTBHBHH@ PCaKiy: OMpeaC/ICHHE, TIOHATHE CTETIEHH OKHUCIICHHS,
OKHCITHTEITE, BOCCTAHOBHUTED.

Knaccuduranus OBP: MexMOIeKy /IsipHbIe, BHYTPHMONCKY IAPHBIE,
JTUCTIPONIOPIIHOHUPOBAHUS.

Cocrasienue ypasHerHi OBP MeTom0M 21eKTpoHHOTO Ganasca.
JJICKTPOXUMUYECKHUE IPOLCChL. DIEKTPOIHbI N0TeHIHaN. Y pasHenne Heprcra,
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["anbBannyeckuii >nement. IJIC.
JeKTpon3. KatonHble H aHOHBIE IPOLIECCEL.
DIEKTPOIH3 ¢ AKTHBHEIM U HHEPTHBIM aHOJIOM.
OcHOBHBIE 3aKOHBI d7IEKTPOIH3A. ITepBsiii u BTOpOIT 3aK0OHB Dapajes. [Ipumenenue

5IEKTPOIH3A.

=

Kopposust meranios. Metoxst 3ammrer ot KOPPO3HH,

10. Xumuueckas n snekTpoxumuyeckas KOppo3u4.
11. “KecTkocts npuponusix Box.
12. JlnarpamMma COCTOSHHS CHETEMBI BOIA-COIb,
13. Crioco6e1 ymsiryenns BobL.

3.2. Onenounbie cpeacrsa u KPUTEePHH ¢POPMHPOBAHHOCTH KOMIIETEHIHI]

Koz Yposuu chopmupoBansocTy KOMIeTeH 1 Hii
Ne RmmeuTEH
iy IToporosiii HocraTounsiii Beicokuii
no ¢roc
1 2 3 4 5
1 OIIK-1 |3naer: 3Haer: 3uaer:
Cnocoben |- NPUHLUMIHANILHBIE | — NPHHUHIIHAIbHBIE = [PUHUHITHA/IbHEBIC
pewate | ocobeHHocTH ocobeHHOCTH 0COOEHHOCTH MOZETHPOBaHHS
3a]a4H, | MOJeTHPOBAHHS MOJEAUPOBAHNA MaTeMaTHYECKHX,
OTHOCHLUH | MaTeMaTHYECKHX, MaTeMaTHYeCcKHX, (pU3HYECKHX W  XHMHYeckHX
€CAK | DU3MYECKUX H XHMHYecKHX (GU3MUECKHX H XUMHYeCKHX MPOLIECCOB, NpeaHa3HAYEHHbIE
npodeccH | nponeccos, [IPOLIECCOB, IS KOHKPEeTHbIX
OHANILHOH | ipefiHa3HAYeHHbIE U1 | IpeAHa3HAYEeHHbIe AJTA | TEXHOJIOTHYECKHX TIPOLIECCOB.
ACATCIIPHO | KOHKPETHBIX KOHKPETHBIX VYmeer:

CTH, TEXHOJOTHYECKHX TEXHOJJOTHYECKHX - HCNOIb30BaTh  OCHOBHbIE
MPUMEHAS | NpOLIECCOB. MPOLIECCOB. 3aKOHBI IUCLIUTUTHH
METOIbl | YMmeer: Ymeer: HH/KCHEPHO- MEeXaHHYeCKOro
MOACIHPO |- KCMONb30BATh OCHOBHBIE |-  HCIIONB30BATE OCHOBHBIE | MOJLY.I41,

BaHUS, [3aKOHBI AHCLIHIUIMH | 3aKOHBI AHCUMIIIMH | - HCMOMB30BaTh OCHOBHBIE
MaTEMaTH | HHKEHEePHO- MeXaHHUEeCKOro WHKEHEPHO- MEXAHHYECKOTO | 3aKOHBI CCTECTBEHHOHAY YHBIX
YECKOro MOy, MonoyJid, AHCLHTUTHH, [IpaBH/Ia
daHaH3a, |- HCNOJB30BATH - HCIO/b30BaTh NOCTPOEHHS TEXHHYECKHX
CCTECTBEH | OCHOBHbIE 3aKOHBI | OCHOBHBIE 38KOHBI | CXEM H YepTeiKel,

HOHAY4HBI | eCTeCTBEHHOHAYYHEIX CCTECTBEHHOHAYYHBIX Baaneer:
eH JUCLIMILIHH, NpaBHiA [ THCLIHUILIHH, MPaBH/Id |-  OCHOBHBIMH METOJaMH |
OOLIEHHK |MOCTPOCHHS — TeXHHUECKHX MOCTPOCHHA  TEXHHMYECKHX | TEXHUKO-3KOHOMHUYECKOro l

CHCPHBIC | cXeM M uepTexeil, CXEM H YepTeKeid, aHalnsza, HaBLIKAMH

3HaHHA. | Baapeer: Baaneer: COCTaBJICHUs pabounx
- OCHOBHBIMM  METONAMH |-  OCHOBHBIMH  METOJAMH MPOEKTOR B cocraee
TEXHHKO-DKOHOMHYECKOTO | TEXHHKO-IKOHOMHYECKOTO TBOPYECKOH KOMaH/TbI,
aHanusa, HABBIKAMH | aHAIM3a, HABBIKAMH | VHACTBYET, €O 3HAHWUEM Jena.
COCTaBAEHHSs padoyHXx | cocTaBieHus paGouux | B pabotax no
MPOEKTOB B COCTaBE | TPOEKTOB B COCTaBe | COBEPLUCHCTBOBAHUIO
TBOPYECKOH KOMAHJBL, | TBOPHECKOH KOMaH/bl, | TPOH3BOACTBEHHBIX
YHACTBYET, co 3HAHHUEM | yuacTeyer, co SHAHHEM | [IPOLIECCOB € MCMOJIb30BaHHUEM
aena, B pabotax  no|nena. B paborax MO | SKCNEPUMEHTANEHBIX  JIdHHBIX
COBEPUIEHCTBORAHHIO COBEPLUEHCTBOBAHHIO H Pe3ynLTaTOR
NPOH3BOCTBEHHBIX MPOH3BOJICTBEHHBIX MOJIETUPOBAHHS.
MpoIleccoRr C | IpOLeCcCoB C|- HaBBIKAMH JIEJIOBOTO
HCMONb30BAHHEM HCTIONIb30BAHUEM B3aHMO/ICHCTBHS ¢ CEPBUCHOI
OKCNEePHMEHTANbHBIX OKCMICPHMEHTAIBHBIX Cy:k00H M OLEHMBATH HX
AaHHBIX M pe3yﬂtrraToﬁl HAAHHBIX M pE3YJIPTATOB | pEKOMEHJALMH ¢ YUETOM
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MOJICTHPOBAHHS. MO/IETHPOBAHMS. 3KCMICPUMEHTATbHON  paloTsl

HaBblKaM#H JEJI0BOroO | - HaBbIKaAMH ACJI0BOr0 | TEXHO/JOIHUYECKOro oTacna
B3aHMOJCHCTRBHS C | B3aUMOJEHCTBUS C|MPEANpHATHA.  MOJHOILEHHO
CEPBUCHOM  cyxGoit | cepBucHOl ciysx00if  w|(Ha BbICOKOM YPOBHe, Ha
OLIEHHBATh UX | OLIEHUBATE HX | «OTJIHYHO®).

PEKOMCHAALIMKA € yYeTOM | pEKOMEHIALHH c YUYETOM
IKCIEPUMEHTAITEHON PaboThl | IKCMepUMEHTAILHO]] paboThl
TCXHOJIOTHYECKOTO  OTZIeNa | TeXHONOrHYECKOro oTAena
[peanpuaTus  caabdo (Ha OPEeANPHATH, HA
NOpoOroBOM ypoBHe, HJIH A0CTATOYHOM Xopourem
Ha « YIOBACTBOPHTENBHO»), YPOBHE (Ha «xopommo»).
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13,

14.

15.

.

OIIK-4  |3naer: 3naer: 3naer:
Criocoben |- Texnonoruio - TEeXHOJOrHIO - TEXHOJIOTHIO [POBE/IEHHs
NPOBOIANTD | MPOREAEHHS TUIOBBIX | IPOBEIEHMUS THIOBBIX | THTIOBBIX JKCTIEPUMEHTOR Ha
H3MEPCHHS | SKCTIEPUMEHTOB Ha | IKCTTePHMEHTOR Ha | CTaHAapTHOM  ofopyaoBaHuwM
H HalJTOkO-| CTaHAapTHOM oBopynoBanmH | cTanaapTHOM 000py10BaHKH | B nabopatopun  u  ua
JNeHHs, B nabopatopuu u  mua|p nabopatopun M Ha NPOU3BOACTBE.
obpabatbl | mpouseoacTse., NIPOH3BOLCTBE. Ymeer:
BATh U Ymeer: Ymeer: - obpabateiBath
npeacraen |-  obGpabaTbiBath - ofpabaTbiBaTh Pe3ybTaThI HAY4HO-
STh DKCHe- | pe3yabTaThl HaY4YHO- | pe3YJIbTaThI Hay4YHO- | HCCIeI0BATENbCKOI
PUMEHTaN | HCcele0BaTeNnbeKoii HCClIeTOBATEbCKOI] ACATENbHOCTH, UCTONE3Y S
bHbIE ACATENBHOCTH,  WCIOB3YA | AEATEABHOCTH, HCIIONE3YA | CTaHAapTHOE  0GopynoBaHHe,
AaHHble | cTaHaapTHOe oGopynoBaHue., CTaHxapTHoe obopynoBaHKe, | NpuGOpLI 1 MaTepHabl,
NpHOOPbI M MaTepUaLl, NpHOOPLI U MaTepHabL. Buaaneer:
Buageer: Baaneer: - TeXHHKOH
TEXHHKOH - TEXHHKOH IKCIIEPHMEHTHPOBAHHA ¢
3KCIIEPUMEHTHPOBAHHS C | IKCTIEPUMEHTHPOBAHHS ¢ HCIONB30BAHHEM MAKETOR
HCTIONIE30BAHHEM  MAKETOB | HCMOIB30BAHHEM [AKETOR Mporpamm.
[porpaMM, cjaabo (Ha | mporpamm. MOJTHOLEHHO (HA BLICOKOM

N0pOroBOM YpoBHE, HIH HA 10CTATOMHOM Xopoumiem | yposue, na COTTHYHON),
HA « YN0BJICTBOPHTEILHO»). ypoBHe (HA «xXopouro»),

3.3. 3aganns nan TIPOMERYTOUHON ATTECTAIHH (3K3aMeHa)

[l1anetapras Mozens atoma Peszepdopna u ee wenocrarxu.

OcHOBHBIC nono)eHUs Teopuu cTpoenus atoma H, Bopa.

ATOMHBIE 0pOUTaNy. [IpHHIM Haymu. [Mpasuno Xynna.

Makcumanbaoe  umcio VICKTPOHOB  Ha  DHEPreTHYECKHX VPOBHAX H NOIYPOBHSX.
IocnenoBarensrocts sanonmenns JJIEKTPOHHBIX 000104ek aToMoB. IlpaBmia Kineukosckoro,
llepuonuyeckas cuerema H. U. Menneneepa xax rpaguyYccKuii  MeToN  BBIpaXeHus
IIEPHO/IIECKOro 3aKkoHa. CTPYKTYpa mepHoaHYecKoii cieTemer. Ee 3HadYeHHe,
ITeprommieckas cucrema 3meMeHTOR 1 ee CBSI3b CO CTPOEHHEM aTOMa.

Kosanenrnas csasp. Croiictsa kopanentuoji CBA3M.

Hounas cBa3p. CTeneHs okuCIeH s aTOMOB B MOJIEKYJIe

HoHopro-akuentopras ceasp

Bomoponnas ¢sasb. Bausuue BOLOPOJIHOH CBA3H Ha CBOICTBA BelllecTRA.

Mertanmiyeckas cBase. [Tonstue 00 2NeKTpoHHOi! 1 ABIPOYHOH IPOBOJHMOCTH.
Tepmoxumudeckue ypaprenns. 3axon Cecca i €T0 CJIeJICTBUSL.

CKOpOCTb peakKuuu B FOMOI'eHHEBIX H FeTEPOrCHHEBIX CUCTEMAX.

QakTopbl, BIHAIONHE Ha CKOpOCTb peaKkUHH. 3aKoH AeiicTBHSA Macc. KoHcTanta CKOPOCTH
peaxiiu,

DHEprus aKTUBAUMH. 3aBHCHMOCTD CKOPOCTH peakuuu OT temmepatypsl. Ilpasuno Baui-

[oa.
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['oMorennslit u rereporenubii katamus. Bausnue karanmusatopos ua CKOPOCTb peaKiiMy.
Uenmble peakuun. KoneGarensHsie peaxkuu.

Obpatnvble u HeoGpaTHMble NPONECChl.  XMMHUYECKOE pPAaBHOBECHE B TIOMOTEHHEX I
TeTeporenHbIx cucremax. Koncranra paBHosecus.

CMelleHne XuMHYeCKOro paeHOBecHs. Ilpunuun Jle-Ilatense u ero zmayene. Brustaue
TEMIIEPATYPBI, aBIIEHHs ¥ KOHLIEHTPAIHH PeareHToB Ha paBHOBECHE.

Onpenenenue wu K1accudukamus  pactopoB. Croco6bi BBIDAJKEHHS  KOHIIEHTPALUH
PacTBOpPOB.

ONEKTPOINTHYECKAS HCCOHALTHS, OcoGerrocTn Bombl Kak pacTBopuTens. MexaHu3m
Mpoliecea 3MeKTPOTHTHYSCKO# IHCCOTHALIIH,

XapakTepucTHka moBeeHus 21eKTponuToB. Cuna 3iekrponuros. Cremens JMHCCOLIMALUH.
Koneranta mucconnanun. 3akon pasdarnenus Ocaipa.

Hounble peakmmm.  Venopus CMEUICHHS  HOHHBIX  paBHOBecHi.  IIpomssedenmne
PacTBOPUMOCTH.

DJICKTPONHTHYECKAS! AUCCOLMAIHS BOILL Bonopoxauerii moxasarens cpensl. Muaukaropr.
Pasmiamsle cnywan ruaponmsa comneii.

Krnaccuduranus OKHCIIMTENIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Baxueitime okueauren u
BOCCTAHOBHTENIH. Brusuue cpensl Ha mporexanue OKHCIHTEIbHO-BOCCTAHOBHTEILHBIX
peaxmmnii,

lIoHsATHE O CTAHMAPTHBIX MOTeHIMANAX. ['anbpanuyeckue smementoL. S/IC raneBaHMYecKHX
5IIEMEHTOB.

DNeKTPOXUMHYECKHIT psi HANpsKeHUH MeTaluioB. DaKTOPkI, ONMpeeNsIOmHe  MON0KeHHe
MeTa/lIa B Py HaNpsKEeHUIl.

DIICKTPOIN3 PACIIABOB U BOJHBIX PAacTBOPOB S1eKTPoIUTOB. 3akons! Mapanes.

OCHOBHEIe BH/IbI KOPPO3HH METALTOB, XHMHYECKAS I SIIEKTPOXHUMHUECKAs KOPPO3HS.
Meronsl 3amuTe! MeTaLI0B OT KOPPO3HH.

Bsorymme Bemecrra. Knaccnpukanus saxymmx semects mo Pa3sIHYHBIM NOpH3HAKAM.
BosnymrHble Bsskymme Bemectsa. I'mnpasmiveckue Bskymue BemecTsa.

Jlerkue KOHCTPYKIMOHHBIE MeTAIbl. ATFOMHHUIL: dbusnyeckue u Xumuueckue cBoiicTRA.
o0sacTu npUMeHeHH S,

Tsikenble KOHCTPYKUMOHHBIE MeTammsl, JKeneso: (u3MYeCcKHE W XWMHYeCcKHe CBOHCTBA.
o0nacTu npuMeHeHHs.

3a1a9H aHATUTHYECKON XUMHUH. Kraccnukauma metonos anammsa.

[omumepsr u  omuromepsr. [Ipnmenenne mommmepHsIx MaTepHaTOB B CTPOHMTEIBHBIX
KOHCTPYKIHSIX.



DopMma IK3aMEeHANHOHHOTO §H.TeTa (mpumep odopmicnns)

MuHuCcTEPeTBO HAVKH 1 BhICIIETro 00paszoranus Pd

OI'EOY BO "larectanckuii TOCYIIAPCTBEHHBIH TeXHHUECKHTT YHHUBepcHTeT"
Hvcturmaa Xunvis

Kon, nanpasnenne [OAroTOBKY/ClielansHoeTs 21.03.0] — Hedrerasopoe sieno

[podms (nporpamma, cHenHamsaus) byperne Hed BB 1 razoBLIX cxpaKHT
Kadenpa xumun Kype_1 Cemecrp 2

(hopma obyuenus — oumag. 3a04Hay

IK3AMEHAIIMOHHBII BIWIET No 1.

I. Hounas cesss. Crenens OKHCJICHHsI aTOMOB B MOJIEKyTe.

o

M TE€TepOreHHsbIX cuctemax. KoneranTa paBHOBeCHs.

SK3ameHarop Abakapos I". M.

YTBepkeH Ha 3acenanmu Kadeaper (mporokon Ne ot 2 1)

3aB. Kadeapoit xumum,
I.X.H., npoeccop Abakapos "' M.

O6paTtiMere u HeobpaTHMBIe Iporneccrl., XHUMHYeCKOe paBHOBeCHE B TOMOTEHHBIX




