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COJEPKAHHUE

Obnacts mpuMeHeHns, LeMH i 3a1a4i (oHIa OLEHOUHBIX CPSICTB
Onncanme nokasaresneil U KpHTEPHEB OLEHHBAHHUS KOMIIETEHITHIL. popmupyeMeIx B
MPOLECCE OCBOCHHUS JIUCLUIUTUHBI (MO/1YJ151)

[Tepeyenb xoMmeTeHmmit ¢ yKasaHHeM 5Tanos uX GOPMHPOBAHUS B Ipolecce OCBOCHUA
OINIOII

Dranel OPMUPOBAHUSA KOMIICTEHLIUIH

[lokasatenn ypoBHeii copMUPOBAHHOCTH KOMIETEHII HA HTANaxX HX (opMupoBaHHS,
ONHCaHHE KA OTICHHBAHHS

[lokaszatenn ypoBHeii chOpMHPOBAHHOCTH KOMIIETEHIMH Ha FTANAX HX

(hopMupoBanus

Omrcanue ukal oLeHHBaHus

Tunosbie KOHTpOIBHBIC 3a7aHHs, MHBIC MATEPHAIBl M METOAMUECKHE PEKOMEHIAIMH,
He0OXOUMBIE 111 OLEHKH CPOPMHPOBAHHOCTH KOMITETeHIHIA

B mporecce ocsoenust OITOI

3a1aHus U BOIPOCHI IS BXOJHOIO KOHTPOJIS

Ouenounble cpencTBa U KpuTEepUH ChOPMHUPOBAHHOCTH KOMIIETEHIIHIT

3ajanns Ui IPOMeKYTOYHOH aTTecTanuy (3a4era u (Him) JK3aMeHa)
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1. O6naceTy npuMenenns, HeTH U 331241 ¢ona oneno4HbIX cpeacTs

Dona oueHounsIx cpeacte (POC) ABISETCS HEOTHEMIEMOMN YaCThIO pabouell mporpamMmel
AUCUHIHEB «XHMHS» | TpeIHA3HAYEH A KOHTPOIS M ONEHKH 00pa3oBaTeNbHBIX JOCTHIKEHHIA

oOydarommxcss (B T.4. MO CAMOCTOSTENbHOM pabote crynentos, mamee —

porpaMMmy AaHHOMN JAMCHHTIIHHEL

Llenero ¢oHIAa OHEHOYHEBIX CPEOCTB SBIIETCH YCTAHOBICHHE COOTBETCTRHS
o0yyJaronmxcs
[IOACOTORKH/CHIEHATBHOCTH

IIOATOTOBKH

CPC), ocsouBmmx

YPOBHs
TpeOOBaHHAM OI'oC BO o HaIpaBIeHHIO
21.03.01 - «Hedrerazoroe gmeno». PaGoueit IPOrpaMMoii

AHCLUILTHHBL « XHMHsD» TPETYCMOTPEHO GopMHpoBame CIICAYIOUIHNX KOMITETEHIIHH;

1) OIIK-1 - Criocoben pemarts 3a1aui, oTHOCSIIHECS K npodeccuonansHol nesTenHOCTH,
MPHMCHSAST METO/IBI MOZEIMPOBANHS, MATCMATHYECKOTO aHAIN34, ECTECTBEHHOHAYYHBIE 1

O0IeHHKEeHEPHBIE 3HAHMUS.

2) OIIK 4. CniocoGen n1poBOaHTE H3MepeHus i HabioaeHus, 06pabaThiBaTh M MPeICTABIISITh
3KCIICPHMEHTAJIBHBIE TaHHBIC,

2. Onncanne mokasaresteil H KPHTEPHEB 0L eHHBAHHSI KOMIIeTeHIHHH, (hopMHPYeMBbIX
B Iponiecce 0CBOCHHS THCUHILTHHBI (MOXYJIs1)

2.1.  Ilepeuens KoMneTeHNMIi ¢ YKA3aHHEM YTAIOB HX (dopmupopanus B npouecce
oceoenus OITOIT
Tabdauna 1
Kon u HanumeHopanue Kon u naumeHoBanue N r— Haumenosaune
hopmupyemoii HHIHKATOpa JOCTHKEHUS OHEHHBEHM KOHTPOJIHPYEMBIX
KOMIIETEHLIUH GopMEpyeMoOl KoMIIeTeHIHH pa3ziesioB U TeM

OIIK-1. Criocoben pewars
3a[ja4H, OTHOCALLHECS K
npodeccHoHaNLHOH
AEeATENbHOCTH, IIPUMEHSAS
METO/IbI MOIETHPOBAHUS,
MaTeMaTHYECKOro aHaIH3a,
€CTECTBEHHOHAYYHbBIE U
obLIeHHKEeHEpHbIE 3HAHUS.

OIIK-1.1. ymeer ucnoss3oBats
OCHOBHbBIE 3aKOHbI AMCLMIUIMH
MHIKEHEPHO-MEXaHHYECKOro

MOy st
OIIK 1.4. — 3HaeT
NPpHHUHIIHAJIEHBIE OC06€HHOCTH
MOJETHPOBaHHUA

MaTeMaTHYeCKHX, (H3HYECKHX

H  XHMHYECKHX  MPOLIECCOB,
npeaHasHauyeHHbIE AJIs1
KOHKPETHBIX TEeXHOIOTHYECKHX
TIPOLIECCOB.

- YMEET NPUMEHATh
METOIHUKH TIOUCKA,
cbopa 1 06paboTku
HHpOpMaLIHH,
OCYIIECTBIATh
KPUTHYECKHH aHau3
U CHHTE3
HHpOpPMALIHH,
MOJIYYEHHOH H3
Pa3HbIX HCTOYHHKOB.

OIIK 4. CniocobeH npoBouTh
W3MEpeHHUs W HaOMIOJeHHd,
obpabateiBaTh H
NpeJICTABIATE

IKCIIEPUMEHTAIIbHEIE JAHHEIE.

OIIK 4.1. — 3HaeT TexXHOJIOruIo

MpoBeaeHUs THIOBBIX
3KCIIEPUMEHTOB Ha
CTaHZApPTHOM 00OpYIOBaHHH B
Jaboparopuu " Ha
NIPOU3BOCTBE;

OIIK 4.2, - ymeer
obpabarsiBaTh Pe3yIIBTATHI

Hay4HO-HCCIeI0BATEIbCKOH
JIeATeNnbHOCTH, UCTIONB3YS
CTaH[apTHOE obopyaoBaHue,
npHOOPbI H MAaTEPUATTHI.

= yMeeT
o0pabarbiBars
Pe3yJibTaThl Hay4HoO-
HCCJIEIOBATENBCKOH
JOEeATENIbHOCTH,
HCTIONB3YS
CTaHAapTHOE
obopynoranme,
npUbOpEI H
MaTepHabl




2.1.2. Jtanbl GOPMHPOBAHHA KOMIIETEHIHIT

ChopMupoBaHHOCTE KOMIETEHIMH M0 HCUMIUIMHE «XuMus»  ompelenseTcs Ha
CJIEAYIOUIUX JTanax:

1. DTan TeKyImHX aTTecTAMH

2. DTan npoMeKyTO4HbIX aTTeCTALMIl

Tabauna 2
DTanel GOPMHPOBAHHSA KOMIETEHIHH
Fran
MPOMeRyY
ITan TeKYIHX aTTecTaANMI TOYHOIi
i Kon 1 HaumenoBanwue ) s
MHIHKaTOpa
HaHMeHOBaHHe S HH
dopmupyemoi ‘ - 6-10 11-15 18-20
dopmupyemoii 1-5 Hegens 1-17 nenens
KOMIIeTeHLIHH Helels | Heaels Hejaens
KOMTICTCHL MM
Texyma | Tekywmas [Tpomexy
Texymas i KP/ iy
¢ 5 arrectauu | CPC TOUHAs
arrecraluus KII
aTTecTta A Ne3 arrecTaiu
Nel =
uus No2 1
1 . 3 4 5 6 7
OIIK-1.2. [Tpumenset
METO/IBI
TCOPETHYECKOIO U
OIK - | OKCIEPUMEHTATBHOTO Ko Nl | KoNe2 | K.p.Ne3
- )
T — .p. Ne p-Ne2 .p.Ne 3ayer
npodeccHoHaTLHOM
NeATeIbHOCTH
OIK-4.2.
Obpabareipaer
pe3yIbTaThl HAYYHO-
HCCIIEN0BATENLCKOH
eATeILHOCTH,
OI1K-4 & Kp. Nel | KpNe2 | K.pNe3 Jauet
HCTIONB3Ys
CTaHJapTHOE
o0opyIoBaHue,
npudOpbI U
MATEpPHAJIbI.

CPC - camocrosTenbuas paboTta CTY1€HTOB;
KP — xypcoBas pabora;
KII - xypcoBoit npoexr.
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2.2. Ioxa3zarein ypoBHeii chopMHPOBAHHOCTH KOMITETEHIMI HA 3TAIAX ux popmupoBaHn,
ONHCAHHE KA OIleHHBAHUS

2.2.1. Ioka3aTenu ypoBHeii chopMHPOBAHHOCTH KOMIIeTeHIMIT Ha FTAmAX HX

dbopmupoBanusn

Pesynbratom ocBOeHHS HMCHHILIMHBL  «XHMUs) ABJISIETCS  YCTAHOBIEHHE OJHOTO M3
YPOBHEl chOPMUPOBAHHOCTH KOMIICTEHIHI: BHICOKHIA, TOBBIICHHBINA, 0a30BbIH, HUZKHIA.

OGyuaromumMes MpoaeMOHCTPHPOBAH
BbICOKUI YPOBEHB OCBOEHHS
KOMITETEHLIHU

Tadaunua 3

B Obmenpodeccnonaibubie/

Yposenn YHuBepcaibHble KOMIIETeHIHH npodeccHoHaNbLHbIE
KOMIIETeHIHH

Bricokwuii CchopmupoBaHs yeTkHe cucTeMHble ObyuaromnMes  ycBoeHa B3aHMOCEA3L
(OLeHKa «OTIHYHOY, 3HAHMA W NPEACTABICHHA MO | OCHOBHBIX TIOHSTHI IMCLIMIUTHHBL B TOM
«3a4TEHO») JHMCLHILTHHE, Yucie UL peLUCHHA
OTBeTEl Ha BOMPOCHI OLEHOUHBIX | MPOQeccHOHATbHBIX 3a71ad. OTBeTs Ha
CPEICTB MOTHBIE H BEPHBIE. BOMPOCHI OLIEHOYHBIX CpeacTB
Haubl  pazBepHyTBle OTBeThl Ha CaMOCTOATEbHBI, HCYEPIILIBAOLIHE,
AOMOIHUTEIIbHBIE BOIPOCEL, comepsaHue BOIMpOCa/3aaaHus

OLICHOYHOI 0 CPEICTBA PACKPBITO MOJIHO,
Mpo(heccHOHANBHO,  rpamMoTHO.  JlaHbl
OTBETbl Ha MOMOJIHUTENBHBIE BOMPOCHI.
OByyarommmMes  MpoeMOHCTpHpOBaH

« HSy,E[OBJ'ICTBOpHTEﬂL HO»,
«He 3a4TEHO» )

BBICOKHH YPOBEHb OCBOEHHA
KOMIETeHLHH
[MosbiueHHBIH 3HaHMA W [pPeACTaBAEHUT 1O CcopMupoBansl B LeNOM CHCTeMHbIE
(OLIeHKa «XOpoLo», AUCLHIIMHE  COPMHPOBAHBEI  Ha | 3HAHMA " [IpEe/ICTaB/ICHHS 1o
«3a4TEHO») MOBLILLIEHHOM YPOBHE. JHCLIMIITHHE.
B orerax Ha Bompocwbl/zamanms | Otsetsl  Ha BOMIPOCHl  OLIEHOYHBIX
OLCHOYHBIX  CPEICTB  HM3JI0KCHO | CPEICTB MOJIHBIE, FPAMOTHBIE.
NMOHUMaHHE BOIIpOCa, Aano | [lpoaeMoHcTpupoBaH MOBbILLIEHHbI
AOCTATOYHO  MOAPOOHOE  OMHCAHHE | YPOBEHb  BJIAACHMA  NPAKTHYECKUMM
OTBETA, MPHBEACHbl W PACKPBITHI B | YMEHWSIMH H HABBIKAMH.
Te3HCHOH (hOPME OCHOBHBIE MOHATHS. | JIOMYCTUMBI  eAMHUYHBIE HerpyOkle
OtBeT oTpaskaeT mMoNHOE 3HaHME | OLIMGKH MO X0y OTBETA, B MPHUMEHEHHH
MaTepHand, a TakkKe Halu4He, ¢ | yMeHHil H HABBIKOB
HE3HAYHTEIbHBIMH npoGenamu,
YMEHHH M HABBIKOB MO H3V4aeMOii
TUCLIMITTHHE, JlomyceTumel
eIMHHYHbIE  HerpyOble  OMOKH.
OByuaromumest mpoieMOHCTPUPOBaH
MOBLIIIEHHBLIH  YPOBEHb OCBOEHMsA
KOMITeTeHIIHH
bazosbrii Oteer  otpaskaer Teoperuueckue | OByualowmiics  BrageeT  sHaHHAME
(oueHka 3HaHWd  OCHOBHOIO  MaTepuana | OCHOBHOTO —MaTepual Ha  5a3oBOM
«YIOBIIETBOPUTENLHOY, JUCLIUITTHHEI B obweme, | vporwe.
«3a4TEHON) HeOOXOIMMOM 11 JaneHeimero | OTBeTHl  Ha BOMPOCHl  OLIEHOYHBIX
ocpoenusa OITOI1. CpencTs HETIOJIHbIE, JIOMYLIEHbI
Obyuatoimmiics AOMYCKAET | CYLIECTBEHHBIC OLIHOKH.
HeTOuHOCTH B OTBeTe, HO obnanaer | [lpomemoncTpupoBaH GasoBslii ypoBeHs
HEOOXOMMMBIMH 3HAHMAMH /ISl WX | BlajeHUs NPAKTHYECKMMH YMEHHMAMH H
YCTpaHeHHS. OOyuarommmces | HaBbIKaMHu, COOTBETCTBYIO LI
MPOAEMOHCTPHPOBAH 0a30BbIH | MHHHMAIbHO HEOGXONMMOMY VPOBHIO
YPOBEHb OCBOEHHS KOMIIETEHIIHH AJ151 peliCHHsA NpodecCHOHATBHBIX 33/1a4
Huskuii (oueHka | JIeMOHCTPHPYET —[10/HOE OTCYTCTBHE TEOPETHUYECKHUX 3HAHWH MaTepHana

AHCLIUTUTHHEL, OTCYTCTBHE INMPAKTHYECKHUX 'VMGHHFI H HaBbLIKOB




2.2.2. Onucanue mKaJaI oeHUBAHHA

B @I'bOY BO «I'TV» BHenmpena MoayibHO-pefiTHHIOBAS CHCTEMa OLEHKH yueOHoi
ACATCTIBHOCTH CTYICHTOB. B COOTBETCTBHM ¢ OTOH CHCTEMOH NPHMEHSIOTCS NSTHOATBHAL,
mBannatudanbHas ¥ CToGANbHAS IKATB] 3HAHUI, YMEHH1, HABBIKOB.

Ilxanel oneHHBAHHS
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[okasbiBaeT BRICOKHIT ypOBEHD CHOPMHPOBAHHOCTH KOMIETEHIIUIL, T.¢.:

fe=)

A [ — TIPOIEMOHCTPHPYET raybokoe H MpouHoe yeBoeHte MaTepHana;

oo
“ - % — HCHEPMBIBAMOILE, 4YETKO, [OC/IEN0BATENbHO, FPAMOTHO M JIOTHYECKH
1 5 5 CTPOHHO M31araeT TeOPeTHUECKHIT MaTepHa;
Q =] 0 Q
= = = = — NPaBHIBLHO (OPMHUpPYET ONpeeneHus;
= "é = § gé — JICMOHCTPHPYET YMEHHS CaMOCTOATETbHOH pPaboThl ¢ HOPMATHBHO-
£ = = & L
65|83 S8 NPaBOBOM THTEPaTYpOii;
il e — YMeeT [eaTh BBLIBOJLI 10 HU31araeMoMy MaTepuary.

~ - ITokasbiBaeT 10CTATOYHBII YPOBEHD CHOPMUPOBAHHOCTH KOMMETEHIIMIA. T.¢ -

= =)

; . — ACMOHCTPHPYET AOCTATOYHO TOJHOE 3HAHME MaTepHaid, OCHOBHBIX
-+ i = TEOPETHUECKHX MOTOKEHNI;
X i 4 — JOCTATOYHO MOC/AEI0BATeNbHO, TPAMOTHO TOTHYECKH  CTPOIHO
g % g H31araeT MaTepHa;
2 é = § = é — /ACMOHCTPHpYET YMCHHA OPHEHTHPOBATLCSA B HOPMAJIbHOM HTEpaType;
25| 25 2 5 ~  YMECT [e/aTh JOCTATOYHO OGOCHOBaHHbIC BBIBOLBI M0 M3/1araeMOMy
T O T \O r \O

MaTepH alty.

«¥Y NOBIETBOPHTENLHO»
- 3 Dannoe

«Y OBIIETBOPHTENLHOY
- 12 - 14 6annoe

«Y MOBJIETBOPHTEILHO»
- 56 — 69 dbannos

[loka3sbiBaeT NOporoBelil ypoBeHb cHOPMHPOBAHHOCTH KOMIIETEHLMII, T.€.!

JEMOHCTPHpYeT 00LIee 3HAHHE H3YHAEMOT0 MaTepHana;

HUCIIBITLIBAET Cepbe'BHbIe Ban}’,E[HeHHﬂ IpH OTBETAX Ha
JOTMOJTHUTEIbHBIE BOMTPOCHI;

3HA€T OCHOBHYIO PEKOMEHIYEMYIO JTHTEpaTypy:

YMEET CTPOMTB OTBET B COOTBETCTBHM CO CTPYKTYPOH M3Iaraemoro
MaTepHaa.

«HeynoraeTROpHTEILHOY

- 2 bannoe
«HeynoeneTBopuTeNbHON

«HeynoenerBopuTenbHOY
- 1-55 dannos

- 1-11 dannor

CraButcs B ciivuae:

HE3HaHHA 3HAYHTC/IbHOM 4acTH [IpOrpaMMHOro Mmarepuana,
HE BJIaJICHHA NOHATUHHbLIM anmnapaTtoM JUCLMIIHHEL,

JOIYLICHUS  CYLIECTBEHHBIX OIMHOOK MpH  M3M0KEHHH y4eGHOro |
MaTepuaa;

HEYMEHHUE CTPOHUTL OTBET B COOTBETCTBHH CO CTPYKTYPOIl M3/1araeMoro
BOIpOCa;
HEYMCHHC AC/1aThb BLIBOORI [10 U3j1araeMoMy MaTtepuany.
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3. TumoBble KOHTPO.ILHbIE 3 1AHHS, HHbIE MATEPHAJIBI B METOANYeCKHE
PEKOMEHIALMH, HEODX0AUMbIE 115 OleHKH c(POPMHPOBAHHOCTH KOMIETEHIHI
B npouecce ocpoenns OIIOI

3.1. 3anaHus H BONPOCHI A5 BXOAHOTO KOHTPOJIfA

HeMm 0TIMYAIOTCS IPOCTBIE BELECTBA OT CHI0KHBIX BELLECTR?

Kaxkue obmue cBoiictna Metamnos Bam uzsectrs?

YT0 Ha3wIBaKOTCH OKMCTAMHE?

[Tpurenure npuMeps! 0CHOBHBIX OKHCIIOB.

IIpuBeuTe IpUMEPH] KHCIOTHBIX OKHCIIOB.

HeM OTIMYAIOTCS APYT OT ApYra OKHCE U 3aKHCL?

Yro HaseiBaeTes amoreprocTrio? [pusemire npuMep aM(poTepHOro oKHca.
Kakue crocoGet nonyuenus okucios Bam u3BecTHb!? [TpurennTe npumeprl.
Kaxumu xuMIIecknMi cBOHCTBAME 00/1a0a10T OKHCITE?

. Harmuiute ypasHenne peakuun B3anMoneiicTsns YTJIEKUCIIOTO ra3a ¢ BOAOH.

. Uto Ha3bIBaIOTCS COMLAMU?

- Kakue GpIBalOT cOMM B 3aBHCHMOCTH OT 3aMelleHHs BOJIOpOJa MeTaloM?

. Kaxnumu cBoiicteamu o6naaor comm?

. Kax monyuaror comu. [Tpupenure npumepsL.

- Hanmmmre ypasnenne peaknun xnopuna Dapus ¢ cepHOIt KHCIIOTOIH.

. Harmmmre ypaBHeHne peakiiiy B3anMoefcTRIS XJIOPHIIA HATPHS € THIPATOM OKHCH KaTHs.
. Hanummnre ypasnenne peakuuu B3anMoieHcTBIS OKHCH IIHHKA ¢ COMISHOI KHCJIOTOH.

. Uro naspiBaroTes ocHoBaHuAMHI?

. Harmimre ypasrenwe peakinn B3anmoeicTsms rUApaTa OKUCH HATPHS C YIJIEKHUCIIBIM Ta30M.
. [lpueenute popmynnl u3BecTHrIX Bam ocHopanuii.
. Hanmuute ypapHeHue peakuuu B3anMoneiicTBHA a30THOMN KHCIOTH THAPATOM OKHCH OapHsl.
. Hanmmmre ypasHeH#ne smcconmanmy cepHoi KHCJIOTEL
- Kax quccoumnupyror ocnoBanus. Hanummre ypaBHente 1MCCOLMAIIHH CJIEAYIOIIMX OCHOBAHMIA:

KOH, Ca(OH),.

K = KOH < K,CO; 2 CaCO; 2 CO, > Ca(HCOs),.

. Kak Bo3uukaer nonnas csizp?

. Kak Bo3HuKaeT koBaneHTHAS CBA3DL?

4. Uto Ha3bIBaeTCS MEKTPONHTHYCCKON THCCOHALHEI?

. Kakoe ctpoenne umeer arom?

. Kak popmynupyercs 3akon coxpaHeHns macchl BelecTra?
37.
- OT KaKkuX (PaKTOPOB 3aBHCHT CKOPOCTE XHMHUECKHX PeaKIHii?

. UTo HaspIBaeTCs 3ICKTPOIUIOM?

. UTo Ha3sbIBaeTCs THAPOTH30M COMei?

. Metononm snektporHoro Gananca pacctasbre KO3()(QHUINEHTHI B YPABHEHHH PEAKIINH:

Kaxosa popmymuposka 3akona mocTosHCTRA cocTapa?

KMnQ, + HCl - Cl, +MnCl, + KCI + H,0.

. Hanmummare B HoHHOM BHIE€ YPDABHCHHE peaKIIHH:

NaOH + HCI = NaCl + H;0.

- Hanmimnre ypasHenne peakiinn B3auMoneiicTBIS! MHIpaTa OKHCH KATBINS C CepHOIT KHCIIOTOIH,
. Uto HasbIBaeTes KHCI0TAMuU?

. Kax onpenensercst ocHOBHOCTE KHCIOTBI, BATEHTHOCTE KHCIOTHOIO OCTATKA.

. Harmimre popmyser nssectrrx Bam kuemor.

- Hammnre ypasnenue B3auMo/IeiiCTBUS OKICH HATPHS C CEPHOH KUCIIOTOH.

- Hammute ypapHeHue peakiui B3anMOIeiiCcTBHS CONSHON KHCIOTHI ¢ [IITHKOM.
. ITokaxkute amporeproCcTs ruapara okuen amomurus Al(OH);.

. CocTaBbTe YpaBHEHHS peaKklMK IPOUCXOISALIHX [0 CXeMe:

[Se]
[Be]



3.1.1. KoHTpoabHbIe BONPOCHI IS MIepBOii ATTeCcTAHH

1. OCHOBHbBIE MOHATHS XUMHYECKOH TEPMOIMHAMUKMU: TEPMOJUHAMMUECKAS CUCTEMA,
napamMeTp, QPYyHKLIUS, TPOIECC.

2. TlepBelif 3aKOH TEPMOIHHAMHKH, €TO IIPHMEHEHHE K 1300apHBIM YCT0BHsAM, 3akoH [ecca.

3. Tepmoxumuyeckue pacuetsl. CrexcTeue u3 3akona Iecca. Onpenenenue TennoBbx
I DEKTOB XHMHYECKHX PEAKIIHil IPH CTAHIAPTHEIX YCIOBHSX.

4. Bropoit 3aK0H TepMOIHHAMHKH. Ourponusd. DHeprus [ m66ca. Hanmpasienne
CaMOIPOH3BOIBLHOIO NPOTEKAHHS IIPOLIECCa,

5. Xumuueckas kunetuka. [loustue CKOPOCTH XMMHUYCCKOH peakliuu. Ee 3aBHCHMOCTE OT
[IPHPO/IB! H KOHIEHTPALIMH peareHToB, TeMreparypsl. Koncranta ckopocth, ee
3aBHCHMOCTB OT TeMIIEPATYPEIL.

6. CKOpOCTB peakiuu B FOMOTCHHBIX U TeTEPOreHHLbIX CHCTEMax.,

7. QaKTOpbI BIHAIOLINE HA CKOPOCT PeaKIMI. 3aKoH nelicTHS Mace. KorcTanTa CKOPOCTH
PEaKIiu.

8. DHeprus akTHBalUMH. 3aBHCHMOCTD CKOPOCTH peakuuu oT TeMueparypsl. [Ipapuno Bant-
Fodda.

9. T'OMOTeHHBIIl M TeTepOreHHEI Katains. Brusuue KaTaaH3aToOpOB Ha CKOPOCTh PEaKLIHH.

10. OCcHOBHBIE 3aKOHBI H IIOHATHSI XHMHH,

11. ®opmymuporka nepuoanueckoro 3akona JI.1. Menneneesa.

12. Teopus crpoenns aroma KensBuna-Tomcona.

13. Teopus ctpoenus aroma Pesephopna u eé nenocrarky.

14. Iloctynater H.bopa.

15. KaHTOBBIE UKCIA.

16. Crpoenne 3/1eKTPOHHBIX 060104EK ATOMOB JIeMEHTOB,

17. Cocrapiienne 3MeKTPOHHBIX GOPMYIL

3.1.2.KoHTpOILHBIE BONPOCH 1151 BTOPOIi ATTECTALIMH

I. XuMudeckoe paBHOBECHS. Y CIOBHS XHMITUECKOTO PABHOBECHS. DakTopEl, BIHAIOLIHE Ha

coctossHue paBHOBecHs. [Ipunmmn Jle-IIlatense. KoncranTa pasHoBecHs.

PactBopsi. Knaccudukauns pacteopos. CriocoObl BeIpakKeHUs KOHIIEHTpaLU{ pacTROPOB.

3. PacTBOPBI 3MEKTPONMTOR H HENEKTPOIUTOB, [IPOIece 31eKTpOIHTHYeCKOH MHCCOHALIHH,
CreneHn u KOHCTAHTA AUCCOLMAIHH.

4. XapakTepuCTHKA PacTBOPOB c1abbIX 31eKTPoanTOB, Jliucconuanus caabhix 3JIEKTPOJIUTOB.
3axoH paz6asrenus OcTBATbIA.

5. Jluccounanns Bo/er. KoreTanTa aucconuauuu Bojel MoHHOE NPOH3BeIeHHE BOIB.
Bonopoausiii nokasarens pH. Cesisb mexny pH u pOH.

6. [Iponssenenne pacTBOPUMOCTH MATOPACTBOPUMEIX COEIHHEHHIT.

7. I'maponus coseit. Onenxa pH cpesbl. HeoGpaTuMBIit riaposmis.

8. JlucrepcHbie CHCTEMEL.

9

]

b2

. Konnounmste pacrsoper.
0. CTpoeHHe MHUIIEITEL.

3.1.3.KoHTpo/ibHBIE BONPOCH] TPeTheii aTTecTaLnN

1. OkucIHTENHEHO-BOCCTAHOBUTENBHEIE PEAKIIHH: ONpeeIcHHe, IOHATHE CTeNeHH OKHC/ICHHSL,
OKHCIIUTEITh, BOCCTAHOBHTETH,

2. Knaccuduxanus OBP: MeKMOICKYIAPHbIE, BHYTPUMOJIEKY LIPHBIE,
JTHCITPOIIOPIHOHHPOBAHHUS.

3. Cocrasrenne ypasrernit OBP MetooM 3nekTporHOT0 GasaHca.

4. DIICKTPOXHMUYECKHE NPOLECCEL. DIEKTPOHBL MOTEHIMAT, Y PABHEHUE Hepacra,

[
[
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6.

8.

9.

l'anbBannueckuii snement, DJIC.
nexrposus. Katonusre u amonHbre IPOIIECCHL.
7. DHEKTPONH3 ¢ aKTHBHBIM W HHEPTHBIM aHOIOM,

OCHOBHbIE 3aKOHBI IeKTpo/M3a. [lepsblii u BTOpOit 3aK0HEI Gap

3ICKTPOJIN3a.
Kopposus merannos. Mertoxst sammrsr ot KOppO3HH.
10. Xumuueckas u seKTpoxuMuyeckas KOppo3usi.

11. )KecTKOCTD MPHPOIHBIX BOL.
12. JTnarpamma cocTostHms: cHCTEMBI BO1a-COMTD,
13. Criocobel ymsruenns o,

anes. [lpumenenne

3.2. OueHounble cpecTna 1 KpUTepHH ¢hOPMHPOBAHHOCTH KOMIIETEeHIHI

Kona Ypoenu chopmuposannocrn komnerenumii
Ne komng’ren

IMH Toporoswrii HocTatounbrii Buicokuii

no PIoC

1 OIIK-1 |3Haer: 3Haer: 3uaerT:

CriocoGeH |- NPpUHUUITHATBHBIE — IPUHIKUMHATEHBIE = NPUHUHIHAIbHbIC
peliate  focobeHHoCTH 0CODEHHOCTH 0co0eHHOCTH MOZEIIHPOBAHHA
3a4avH, | MOJETMpPOBAHHS MOOETHPOBAHHS MaTEMaTHYCCKUX,

OTHOCALLH | MaTEMATHUYECKHX, MaTEMaTHYECKHX, pusnueckux M XuMHyeckmx
€Ci K usnueckux u xuMHueckux bunueckux u xummueckux MPOLECCOB, MPeIHA3HAYEHHbIE

npodeccu IIPOLIECCOR, MPOLECCOR, A KOHKPETHBIX

OHAJILHOH | mpenHa3HaYeHHbIe AT | IpeAHa3Ha4YCHHbIE AT | TEXHOTOTHYECKUX MPOolIeCCOoB.

ACATENLHO | KOHKPETHBIX KOHKPETHBIX Ymeer:

CTH, TEXHOJIOTHYECKHX TEXHOIOI HYECKHUX - HCIONb30BaTb  OCHOBHBIE
MPUMEHAS | poueccos. NPOLECCOR. 3aKOHBI JUCUMIIIHH
METOAbl | ¥meer: Ymeer: HMHIKEHEPHO-  MEXaHWYECKOro
MOZCJIHPO | - MCIIOJIb30BATE OCHOBHBIE |-  HCHO/B30BATH OCHOBHLIE MOy,

BAHHA, | 3aKOHLI JHUCLIMIIHH | 3aKOHBI JUCIHILIHH | - HCIOJIb30BaTE OCHORHBIE
MATEMATH | HHIKEHEPHO- MEXAHHUYECKOrO HHKCHEPHO- MEXAHUYECKOTO | 3aK0OHbI €CTECTREHHOHAYYHBIX
HCCKOro | Momyns, MOy 14, JUCLHIUIHH, npaeuia
aHalu3a, |-  HCMoJAbL30BaTh - HCIOJB30BaTh MOCTPOEHUA TeXHHYECKHX
CCTECTBEH | OCHOBHBIE 3aKOHbI | OCHOBHbIE 3aKOHBI | CXEM H YepTesKed,

HOHAYYHbI | eCTECTBEHHOHAY YHEIX €CTECTBEHHOHAYYHbIX Baapeer:

eH JHUCLHIITHH, [IPABHNA | AUCLMTITHH, npaBuIa|-  OCHOBHBIMH MeTOJaMHK
obwenmx MOCTPOCHHsA  TEXHHUECKHX |[IOCTPOEHHS  TEXHUYECKHX | TEXHHKO-3KOHOMHYECKOro
CHEPHLIC | CXeM U YepTekel, CXeM M uepTexkei, aHaju3a, HaBbIKaMH
3HaHuA. | Bmageer: Bnaneer: COCTaB/ICHHS palouunx

- OCHOBHBIMH  METONAMH|- OCHOBHBIMM  METOLAMHM MPOEKTOB B cocTage
TEXHHKO-5KOHOMHYECKOI0 | TEXHHKO-IKOHOMHYECKOTO TBOPYECKOM KOMaH/1bl,
aHamu3a, HaBBIKAMM | aHA/IM3a, HABbIKAMH | YH4ACTBYET, CO 3HAHUEM Jela,
COCTARNEHHY padouux | cocTapaenus pabouux | B padotax rno
MPOEKTOB B COCTaBe | MPOEKTOB B COCTaBe | COBEPIUEHCTROBAHHIO
TBOpYECKOH KOMaH[IbI, | TBOPYECKOH KOMaHBL, | MPOU3BOACTREHHBIX
YHacTBYET. €O  3HAHWEM |YVYaCTBYET, CO  3HAHUEM MPOLECCOB ¢ HCIOAb30BAHHEM
Aena, B paborax no|nema, B paforax  no SKCTIEPUMEHTANLHBIX TAHHBIX
COBCPLUEHCTBOBAHUIO COBEPUICHCTBOBAHHIO H Pe3yNbTaTOB
[IPOH3BOACTBEHHbLIX TPOH3BOCTBEHHBIX MOJETHPOBaHHS.
IIpOLECCOB €| mpoueccos C|- HaBbIKaMH AEN0oBOro
MCINOJIL30BAHHEM UCTOJIb30BAHHEM B3aUMOJEHCTBHA C CEPBUCHOI
| PKCTIEPHUMEHTAbHBIX 3KCIEPHUMEHTATBHBIX cayk00iH M oleHHBATH MX
(AAHHBIX M De3yNbTATOB | MAHHBIX M PE3VJbTATOB | PEKOMEHIALMM ¢ YUETOM
MOICTHPOBAHHUA. MOJIeTHPOBAHUA. SKCIIEPHMEHTAIBHOH  paboThl
| HaBbIKAMH ACTIOBOI'O |- HaBbIKAMH HEJIOBOrO | TEXHOIOIHYECKOro OT,[IE%
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B3aUMOJICHCTBUSA C [ B3aUMOJIeHCTR U c
CEPBHMCHOH  cmyk00H W | cepBUCHOI cyxkboi
OLIEHUBATh WX | OUGHHUBATH HX
PEKOMEHIAUMH € YYeTOM | peKOMEHIALMH ¢ YYETOM

IKCNEPUMEHTAILHO paBoThl

IKCIEPUMEHTATBHOH paboTkl

TEXHOJIOrMYECKOro  oTzena | TeXHOJIOTHYECKOro  oTaena
Apeanpuiaths  ¢aabo  (ma|npeanpusaTus. Ha
OPOTOBOM YpOBHE, HJIH HOCTATOYHOM Xopouem

HA « YAOBJIETBOPHTETILHOY).

YPOBHE (Ha «XOpoumo»).

OPeANPHUATHS.  MNOJHOLEHHO
(Ha BLICOKOM ypoBHe, Ha
COTJAHYHO®).

2

OIIK-4
Cnocoben
NPOBOIHTE
H3MepeHus
H Habo0-
JIeHHS,
0o0pabaTel
BaTb U
[pecTaBn
ATb JKCMe-
pPHMeHTa
bHBIE
JaHHbIC

3naer; 3uaer:

- TeXHOJIOTHIO - TEXHOIOIHIO
NpOBeSHUs TUMOBBIX | TPOBEEHHS
3IKCMEPUMEHTOR Ha | 3KCTIEPUMEHTOB

CTaHJapTHOM 0QOpYI0BAHUM

THIMOBBIX
Ha

CTaHJapTHOM 060pY10BaHHH

B sialopaTopud W Ha|p nabopatopud W Ha
I[IPOHU3BO/JICTRE. NPOU3BOICTBCE,

Vmeer: Ymeer:

- obpabarbiBaThb - o0pabatbiBaTh
Pe3YNbTaThI HaY4YHO- | pe3ybTaThl Hay4HO-
HCCIeIoBaTE/IbCKOH HCCIe0BaTeIbCKOH
ACATENLHOCTH,  MCMIOB3yst | AEATENBHOCTH,  MCTIOMb3YA

cTaHAapTHoe 00opyaoBaHHe,
NpHOOPLI H MaTepHATE.

CTaHIapTHOE 000pYIOBaHHe,
NpHOOPLI H MaTepHabI.

Baaneer: Baageer:

TeXHHKOH - TEXHHKOH
SKCMEPHMEHTHPOBAHHS C [ IKCIIEPUMEHTHPOBAHUS ¢
HCTIONIE30BAHHEM  TIAKETOR | UCTIONB30BAHUEM MAKETOR
MporpaMm. ciabo (Ha | mporpamMm.

MMOporoBom YPOBHe, HJIH

HAa JOCTATOUYHOM XOopouem

3naer:
- TEXHOJIOTHIO [POBEIEHMUS
THMOBLIX 3KCIEPHMEHTOR Ha

CTAHAAPTHOM 00OPYIOBAHHU
B JjalopaTopud M Ha
[IPOU3BOACTRE.

Ymeer:

- obpabGarteiBars

pe3yibTathl HayYHO-
HCCIIeI0BATEBCKOMH
AeATCIbHOCTH, HCIIONB3Ys

CTaHIapTHOoe 00OpyHOBaHHeE,
NpUOOPhI U MaTEPHATIEL
Baapeer:

- TEXHHKOH
IKCMEPUMEHTHPOBAHMS ¢
HCITOTB30BAHHEM [1AKETOB
NporpamMm.

NOJTHONEHHO (HA BBICOKOM
YPOBHE, HA «OTJIHYHON»),

Lodda.

| Ha « YA0BJACTBOPHTETBLHO»), YPOBHE (HA «XOPOIIO»),
3.3. 3ananus 11 IpoMeRyTOUHOI aTTecTalHN (3K3aMeHa)
1. Tlnametapmas Momens atoma Peszepdopra u ee nenocratku.
2. OcHOBHBIE [0JIOKEHHSI TeopHH cTpoeHus aroma H. Bopa.
3. Atomubie opOutamu. [Tpusimn ITaymu. Ipasuno Xynna.
4. MakcumanpHOE  YHCIIO JJICKTPOHOB  HA  SHEPIeTHYECKHX YPOBHAX H  TOIYPOBHAX.
[TocnenoBatenbHOCTS 3anonHeHUs MEKTPOHHBIX 0Gomoyek atomoB. [Tparmia Kieukosckoro.
5.  Tlepmonmueckas cmcrema JI. M. Menneneepa kax rpadpu4ecknii METO)  BBIpAKEHUS
IICPHOIHIECKOTO 3aKkoHa. CTPYKTypa MepHOANIecKoil cHcTeMbl. Ee 3HaueHume.
6.  Ileproandeckas cucrema »1eMeHTOR 1 ee CBA3b CO CTPOEHHEM aTOMA.
7. KoBanenrHas cesi3b. CBONHCTBA KOBATCHTHOM CBS3M,
8. Wonnas cBsi3b. CTenens OKHCIeHNs aTOMOB B MOJIEKY e
9. JIoHOpHO-aKLENTOpHAS CBSI3b
10.  Bogopoanas cssb. Biusinue BOJIOPO/IHOH CBA3M Ha CBOMCTBA BELIECTRA.
11, Meranmuyeckas cBa3p. [lonarue o6 3JICKTPOHHOH H IBLIPOYHOI TPOBOIUMOCTH.
12. Tepmoxumuueckue ypasrerns. 3akon [ecca 1 ero CIIE/ICTBHSI.
13. CkopocTb peakiivi B FOMOTEHHBIX 1 FeTCPOreHHBIX CHCTEMAX.
14.  ®axropsl, BaHsgiomue Ha CKOPOCTE peaknuu. 3aKoH AeiicTeha Mace. Komcranra CKOPOCTH
peakIum.
15. DHeprusi akTHBAanMu. 3aBHCHMOCTE CKOPOCTH PeakuHH OT Temmeparypol. Ilpasumio Baut-
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16.

17.

18.
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l'omorennbiit 1 rereporennsiii katanus. Biusmue KaTanu3aTOpOB Ha CKOPOCTH PEaKiUH.
Uennsre peaxiu. KoneGarensHple peaKkun.

Obparnvele U HeoGpaTHMble mpoleccel. XHMHYECKOE pABHOBECHE B TOMOLCHHBIX I
TCTCPOreHHpIX cucteMax. KoHctanTa papHOBecHs.

CMelleHne XHMHYECKOTO pAaBHOBECHS. [punuun Jle-llatense u ero 3mauenme. Briusimue
TEMIIEPATYPEI, NaB/ICHHA ¥ KOHLIEHTPAIIHH PearcHTOR Ha PaBHOBECHE,

Onpenenenme u  knaccuduramnms pacTBopoB. Cmoco0bl  BeIpaxeHHs KOHLIEHTpPAIIUH
pPacTBOPOB.

DNeKTpoTHTHYeCKas JHCccomHanns. OcoBeHHOCTH BOJIBI Kak pacTBOpUTENS. MexaHH3M
mporecca BHeKTpOHHTHqECKOﬁ JUCCOLHALIHH.

XapakTepucTHKa [10BeIeHHS 21eKTPoHTOB. CHia snexkrponntos. CreneHs JAUCCOLHALHH,
Koncranra aucconunannn. 3akon pasGasnenus Ocpanpaa.

HonHble  peakimn.  VCIoBHS — CMEIICHHS — HOHHEIX paBHoBecuit,  [lpomssenenne
PacTBOPHMOCTH.

DNeKTPOIHTHYECKAS THCCOLUALIHS BOIBL. Bonoponnsrit nokasarens cpesgr. Hupuxatopsr.
Pasmiamete cnyuan runponmsa coreit.

Knaccudukauus oKueIMTeIBHO-BOCCTAHOBUTEIbHbIX peakumii. Baxneiiie oxkuenurenn u
BOCCTAHOBHTENH. Biusnme cpeIsl Ha mpoTekanme OKHCITHTETLHO-BOCCTAHOBHTEIBHEBIX
peaxkuui.

IlonstHe 0 CTaHNAPTHBIX MoTeHIMATAX. [ATbBAHHYECKHE DTEMCHTLL DJIC ranbBaHMYECKHX
DJIEMEHTOB.

DIEKTPOXHMHYUECKHI Psi HANpsKCHUH METa/lIoB. DaKTOPLI, ONPeeNIIOmHe  IOJIOKEHIE
MeTall/la B PAY HAOPSIKCHHUIA.

DIIEKTPOIH3 PACIIABOB H BOJHBIX PacTBOPOB 2NIEKTPOJIUTOB. 3akoHbl Dapajes.

OcHOBHBIE BH/IBI KOPPO3HH METATTOB, XUMHUEcKas i 3IEKTPOXUMHYECKAST KOPPO3HS.
MeToabl 32U ThI METAIOB OT KOPPO3HH.

Bskymue Bemectsa. Knaccudukamms BSUKYIIHX BCIICCTB MO pa3sNHYHBIM IIPH3HAKAM.
Bosnyunbie Baxynme Bemectsa. ['napasmiveckue BSUKYLI[HE BEIeCTBa.

Jlerkue KOHCTpYKUMOHHBIE MeTaiibl. AJOMUHHIL (usryeckHe U XHMHYECKHE CBOMCTBA,
obacTH NpHMEHCHHA.

Tsokenble KOHCTPYKUHOHHBIE MeTawibl JKemeso: dusndeckme W XMMHueckWe CBOWCTRa,
00JIaCTH pUMEHEHUS.

3amayd aHATHTHYECKOH XUMHH. Knaccuduramnus Metonor anamusa.

[onmmeper 1 omuromepsr.  [Ipumenenne  momHMepHBIX MaTepHagoB B CTPOHTEIILHBIX
KOHCTPYKIIUSIX.



Dopma IK3aMEHALHOHHOTO HHIeTAa (mpumep odopmaenusn)

MUHHCTEPCTBO HAVKH W BBICIIIETO obpazosanug P®

PI'BOY BO "[larectanckmii T'OCYNAPCTBEHHBIH TEXHHYECKHIT VHUBEpCHTET"

Jluctmomaa Xumvms

Kon, nanpasienue IIO/IrOTOBKYU/cenuansHocTs 21.03.01 — Hedrerasosoe neno
ITpodmms (mporpana, crietmamsarms) Bypeniie HEe(TAHDBIX U ra30BBIX CKBAKUH
Kadempa xumun  Kype 1 Cemectp 2

(bopma 00yueHHs — ounas, 2a0unas

IK3AMEHALIMOHHBIH BIJIET Ne_1 .
1. MouHas cBsi3b. CTeneHp OKHC/IEHHS aTOMOB B MOJIEKYIIE,

2. OOpatHMBle H HeoOpaTHMble IPOLECCHL. XHUMHYECKOE PABHOBECHE B FOMOICHHEIX
1 TeTCPOreHHBIX crcTeMax. KoHcTanTa paBHOBeCHS.

DK3aMeHaTop Abaxkapos [ M.

YTBepKIeH Ha 3aceIaHHH kadenpsr (npotokon Ne ot 20 r.)

3aB. kadeIpoit XHMHH,
I.X.H., ipodeccop Abakapos I'.M.




