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b1.0.02.02 «XumMusa»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpaBAeHUo NoAroTOBKMK (crneunasnbHocTh) 15.03.04 ABTOMaTU3aUUA TEXHOJIOTMYECKUX MPOLLEeCCOB U
NpPoOMU3BOACTB, YTBEPXKAEHHOr0 NpmKa3oM MuHuctepcTsa obpaszosaHus n Haykm PO ot Ne 200 o1 12.03.2015 1
COOTBETCTBYOLEro y4ebHoro nnaHa.

Pa3paboTymk PMNM:

3aBenyowunii Kagenpon,
KaHOUOAT XUMUYECKNX HayK

(BOMKHOCTb, CTeMeHb, y4eHoe 3BaHue) (®Kno)

0.B XabubpaxmaHoBa

0.B. XabubpaxmaHosa,
KaHAMAAT XUMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)

3aBenyowni Kagpenpow

COl'JTACOBAHO:

MpefcenaTens METOAUYECKOrO COBETA
akynbTeTa / MHCTUTYTa (1am yyebHo-
METOANYECKON KOMUCCUN)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

PykoBoaunTens obpa3oBaTesibHON E.M. lUnwkoB, kKaHanaaT
nporpamMmmbl TeXHUYeCKNX HayK, LOLEeHT

(PUO, cTeneHb, y4eHoe 3BaHME)

3aBeayoLLNA BbiMyCKatoLLen Kadenpon

(PUO, cTeneHb, yyeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kop mn
HauMeHOoBaHue
KOMMeTeHuuun

Kop v HauMeHOBaHue
WHAUKATOpPa AOCTUIXXKEHUA
KoMneTeHuuu

Pe3ynbTaTbl 06y4yeHus
(3HaTb, yMeTb, BnageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
AOCTUXKEHUS KOMNETEHLUHU)

ObuenpodeccnoHabHble KOMMETEHLUN

OMK-1 NMpumeHATL
eCTeCcTBEHHOHaYYH
ble u
obLlenHXeHepHbIe
3HaHWA, MeToabl
MaTeMaTU4eCcKoro
aHanusa un
MOLENMPOBAHNS B
npoeccroHanbHON
[EeATeNbHOCTY;

OMK-1.7 OemoHcTpupyeT
NOHVMaHMe XMMNYeCKnX
npoLeccos

BrnapeTb TeopeTUYeCKNMU
METOoJaMu ONUCAHNS CBOMNCTB
NPOCTbIX U CJIOXKHbIX BELLECTB
Ha OCHOBE 3JIEKTPOHHOTI 0
CTPOEHMS UX aTOMOB U
NOJIOXKEHUNS B NEPUOLNYECKON
CUCTEME 3JIEMEHTOB

3HaTb y4eHMne 0 CTPOoeHUn
BELLEeCTBa; 3JIEKTPOHHOE
CTPOEHNEe aTOMOB, MOJIEKY U
NOHOB; [epnoanYecKuin 3aKoH
0./, MeHpeneeBa; NpuUHLUUMbI
NOCTPOEHMNS NEPUOLMNYECKON
CUCTEMbI 3/IEMEHTOB

YMeTb AaTb XapaKTEPUCTUKY
3NEKTPOHHOI0 CTPOEHUS 1
CBOWCTB XMMMNYECKOr0
3/1eMeHTa Mo NOJIOXKEHMIO B
nepnogmnyeckon cncteme

2. MecTo gucuunuHbl (MOopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo aucuunanHbl (Moayns) B CTPYKType obpa3oBaTeNibHOM NporpamMmmbl: o6A3aTesibHaA 4acTb

Kopn
Komne MpepwecTsylowme MapannenbHo ocBanBaemblie
Mocnepyowme AUCLUNIINHDI
TeHUMU BAUCUUMNNAUHBI BUCUUMNNUHBI
n

[ocynapCTBeHHas UTOroBas
aTTecTauua: NOAroToBKa K npolenype

OlMK-1 [ MaTemaTtuka; ®u3uka MaTemaTuvKka; Pu3nka 3aLUThbl U 3aLUMTa BbIMYCKHOW
KBa/IM(VKaALMOHHON paboThbl;
MaTemaTuKa

3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMM4YeCKUX 4acCoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopaBateneM (No BuAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYI0 paboTy

obyyarowmxcs




2 ceMmecTp
Bcero yacos
yacosB /
. / 4yacoB B
Bup yuebHon paboTbl - 4acoB B
3N1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM

¢dopme
AyaouTopHas KOHTaKTHas paboTta (Bcero), 48 48
B TOM YuncCne:
NabopaTopHble paboThl 16 16
Jlekumn 16 16
[pakTn4eckne 3aHATUSA 16 16
CaMmocToaTenbHasa pabora (Bcero), 96 96
B TOM Yuche:
NnoAroToBKa K 3a4eTy 8 8
NnoAroToBka K labopaTopHbIM paboTam 12 12
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 12 12
COCTaBJ/IeHNEe KOHCMEeKTOoB 64 64
UToro: yac 144 144
UToro: 3.e. 4 4

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpUPOBaHHOE No TeMaM (paspenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCTBa akafeMU4YeCKUX 4acoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
HarpysKku u ux

Ne HauMeHoBaHue pasaena AUCLUNINHDI TPYAROEMKOCTb, Hachl

paspena
n3 | np|n3|cpc|Beere
Yacos
1 TeopeTunyeckmne 0CHOBbI XMMUU 4 14| 4| 28 40
2 O6Lme 3aKOHOMEPHOCTY MPOTEKAHNA XMMUYECKMX MPOLLEeCCOB 61414 32 46

OCHOBbI XVMUYECKOW TepMOANHAMUKN. XUMMNYECKasa KUHETMKA 1

3 6181 8] 36 58
paBHOBecKue
Wtoro| 16 | 16 | 16 | 96 144
4.1 Copep>xaHue NEeKLNOHHbIX 3aHATUHN
KonunuyectBo
Ne HauMeHoBaHMe Copep>xaHue nekuum . yacos /
TeMma nekuum (mepeyeHb AMAAKTUYECKNX eANHNLL: 4acoB B
3aHATUA paspena -
paccMaTpMBaEMbIX MOATEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme
2 ceMmecTp
MpeLMeT 1 CoLepXKaHne XumMnn.
OCHOBHbIe NOHATUSA
TeopeTunyeckue ATOMHOMONEKYNApHoe y4yeHne. CTpoeHune
1 ATOMHO-MOJIEKYIIPHOI O 2
OCHOBbI XMUW aToma. KBaHTOBbIe Y/C/1a U aTOMHble
yyeHus
opbuTtanu.

5




MepuoamnyecKuii 3aKoH

DNEKTPOHHbIE (HOPMYJIbl SIEMEHTOB.
MeproAnYecKnin 3aK0H 1 Mepuoanveckas

TeopeTnyeckme | v nepuomnyeckas cucteMa anemeHToB [./. MeHgeneesa. 2
OCHOBbI XUMUW CMCTEMA IN1EMEHTOB CBA3b 2N1EKTPOHHOr0 CTPOEHNS aToMa C
0.. MeHpeneeBa €ro rnoJIoKeHnem B Neproanyeckon
cucTeme.
Obwune OCHOBHble MOHATUSA U 3aKOHbI
3aKOHOMEPHOCTH COBpPEMeHHON XuMumn. Knaccmpukaums
OCHOBHbIe 3aKOHbI .
npoTeKaHus XM HeopraHn4eckKnx CoeJHEHUN. 2
XUMUYECKNX XVMUYECKNIN 3KBMBANEHT. 3aKOH
npoL.eccos 3KBMWBAJIEHTOB.
CoBpeMeHH:ble MpencTaBAeHUs 0
Obwme NpUPOAE XNMNYECKON CBA3M. Tunbl
3aKOHOMEPHOCTH CBAI3eN U BANSIHUE XapaKTepa
P Xummnyeckas CBs3b ” o P P
npoTeKaHus XUMUYECKOWN CBA3UN Ha XUMUYeCcKne 2
CTPOEHne MoNeKy s y
XUMUYECKUX CBOMNCTBa BeLLecTB. OCHOBHbIE
npoL.eccos napameTpbl XMUYECKOW CBA3W: 3HEPrug,
ONVHa, BaNeHTHbIN yron
Obwme KoBaneHTHas cBA3b. MexaHN3M
3aKOHOMEPHOCTHU 06pa3oBaHNs N CBONCTBa KOBAJIEHTHOM
npoTeKaHus KoBasieHTHas CBAA3b €BA3W. HanpaBneHHOCTb KOBaJIEHTHOM 2
XUMUYECKNX cBasn. Mmbpuansaumsa aToMHbIX
npoLLeccos opbutanen.
OcHoBbI JHepreTuka XMMNYeCKnx peakLuum.
XUMUYECKOW OCHOBbI XMMNYeCKOW TEPMOANHAMUKMN:
TepMOAVHaAMUKU. | DHepreTumka T/8 cuctema, hpasa, KOMMAOHEHT, FOMO- 1 2
XnMunyeckas XVMUYECKNX peakLni reTeporeHHbIe CUCTEMbI, T/L MapameTpbl
KNHeTunKa n 1 T/0 GyHKUNN. MOHATUE 0 BHYTPEHHEN
paBHOBecCKE SHEPrumM 1 SHTaNbNNUN.
MepBblil 3aKOH TEPMOANHAMUKMN.
OCHOBbI IK30TEepPMUYECKME N IHAOTEPMUYECKIME
. npoueccol. TepMoxnuMmmnyeckme
XUMUNYECKOon
ypaBHeHWs. 3aKoH ecca n ceacTene us
TepMOLVHaMUKN.
TepMoanHaMnka Hero. TepMoXuMmn4eckme pacyeThl. 2
XvmMnyeckas . o
MoHATMe 06 3HTponun. BTopon n Tpetui
KUHETMKa 1
3aKOH TepMoanHaMuKn. IHeprusa Mbbca
paBHOBecCKe .
KaK KpUTepuii BO3MOXKHOCTU NPOTEKAHNA
XUMUYECKNX pPeakLn.
XMMYyeckKas KUHETUKA U XMMNYeCcKoe
pasHoBecue. OCHOBHbIE NMOHATUS
XVIMUNYECKON KUHETUKN. PaKTOpPbI,
OcHoBbl B/NSIOLLME HA CKOPOCTb XUMUYECKNX
XUMUYECKOW peakuuin. 3aKoH OenCTBMA Macc.
TepMognHaMUKN, MpaBuno BaHT-Todhda. MoHsTe 06
XvMryeckas KUHeTuKa 2
XnMuyeckas 3Heprum akTuauny. OCHOBHbIE
KUHETMKa 1 (hakTopbl, oNpefensaoLme HanpasaeHue
paBHoBecue peakuum 1 COCTOSAHNE paBHOBECKS.
MpuHuwmn Jle WaTtense-bpayHa.
PacTBOpbl. Belpa)keHre KOHLeHTpaLmm
pacTBOpPOB
Wtoro 3a cemecTp: 16
WUTtoro: 16

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM




Konuyectso

Tema Copep>xaHue nabopaTopHOro 3aHATUA yacos /

Ne HauMeHoBaHue

nabopaTtopHoro (mepeyeHb ANOAKTUYECKUX € AUHNLL: 4acoB B
3aHATUA pasgena .
3aHATUA paccMaTpuBaeMblX MOLTEM, BOMPOCOB) | 3/IeKTPOHHOM
¢popme
2 ceMecTp
Knaccugumkaumnsa HeopraHnyeckux
OCHOBHble BewecTB. OKCMAbl: OCHOBHbIE,
1 TeopeTunyeckne | Knaccol amoTepHble, KNCJIOTHbIE. )
OCHOBbI XMW HeopraHnyeckmx | ®usnkoxmmmyeckmne cBoNCTBa. KncaoTol:
coeuHeHNI HoMeHKnaTypa. OCHOBHbIe
(PU3NKOXMMUMYECKME CBONCTBA
OcHoBaHUSA: Kaccugpukaums,
OCHOBHbIe
HOMeHKNaTypa. PU3NKO-XUMUYECKMe
TeopeTuyeckne | Knacchl »
2 csoncTBa. Cosn: HOMeHKNaTypa, 2
OCHOBbI XYMUN HeopraHnyecknx
y knaccupukaumsa. OCHOBHbIE (HU3NKO-
coefHeHWI ; .
XUMUYEeCKMe CBONCTBa Conem
Obwwe CKOPOCTb XMMUYECKUX peakLmm 1
KnHeTunka n
3aKOHOMEPHOCTH CKOPOCTh (hakTopbl, BAAIOLLME HA CKOPOCTb

3 npoTeKaHus XAMAYECKOI XUMNYECKON peakuun. MonekynspHoCTb 2
XUMUYECKUX 1 NopsAnoK peakuuu. MNpaswusio BaHT-

peakuuu
npoL,eccos opda. SHeprua akTnsaumnu
Obuwme

KnHeTuka u XnMn4yeckoe paBHosecme. Ycnosmsa
3aKOHOMEPHOCTU

CKOPOCTb XUMNYECKOro paBHOBECMKSA. 3aKOH

4 npoTeKaHns . y 2

XUMUNYECKON JencTeytowmx macc. CMeleHmne
XUMUNYECKUNX

peakuun XUMNYECKOro paBHOBECUS
npoLeccos
OcHOBbI MpuroTossieHne
XUMMNYECKON pacTeopa Knaccudgumkaumnsa pacTBopoB.

5 TEPMOOUHAMUKN. | KNCOTHI. PacTBOPMMOCTb. HacCbILWEHHbIN pacTBop. 7
Xnummyeckas OnpepeneHune KoHueHTpauus pacteopa. MaccoBas 0o
KUHEeTUKa n HOPMaJIbHOCTU U | N MOSIANIBHOCTb pacTBoOpa.
paBHOBecKe TMTpa

Knaccugumkaumsa pacTBopoB.
OcHoBbI MpuroTossieHne (ukaums p P .
y PacTBOPUMOCTb. HacbILLEHHbIN pacTBop.
XUMUYECKON pacTsopa
KoHueHTpaumna pacTeopa. Maccosas nons
TEPMOAUHAMUKN. | KNCOTHI.

6 N MONASIBHOCTb pacTeopa. MosibHas Lo, 2

Xnummyeckas OnpepeneHune

MonspHasa KOHUEeHTpaLus BeLecTsa.
KUHEeTUKa n HOPMaJIbHOCTN "

OnpepeneHve TuTpa. MexaHu3m
paBHOBecKe TMTpa

pacTBopeHus
OcHoBbI
XUMNYECKON . KoHueHTpauus noHOB BOLOPOLa B

BooopogHbin HeHTpau Aopoi

TEePMOANHAMUKMN. pacTtBope. MeToAbl onpenesieHuns

7 nokasatesib pH n 2
XumMunyeckas . | 3Ha4yeHunsa pH. 3HavyeHns pH B pacTBopax

rMApPon3 conen ;
KNUHEeTUKa n pa3HOM KUCJIOTHOCTU
paBHOBecCue
OcHoBbI
XUMMNYECKON y y
BooopogHbin Fmpoponns conen. KonmyectseHHas
TEePMOANHAMUKMN.
8 XUMUYECKaS nokasaTtesib pH n | xapakTepucTuka rugponunsa. CteneHb 2
rmgponns conen | rngposvsa. KoHCTaHTa rugposvsa
KUHEeTUKa "
paBHOBecKe
WToro 3a cemecTp: 16
WToro: 16




4.3 CopepxaHue

NPaKTU4YeCKUX 3aHATUH

KonuuyectBo
Tema Copep>xaHue NPaKTUYECKOro 3aHATUA yacos /
Ne HaumeHoBaHue
npaKTU4ecKoro (MepeyeHb ONOAKTUYECKUX eOUHWNLL: 4YacoB B
3aHATUA paspena -
3aHATUA pacCMaTpMBaEMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
dopme
2 ceMecCTp
OCHOBHbIE 3aKOHbI 06LLEeN XUMUN.
TeopeTnyeckne | OCHOBHbIE 3aKOHbI .
1 » CrexvomeTpusa. XuMUYeCKui 2
OCHOBbI XMW obuien xmumun
3KBMBaseHT. PelleHne 3agay.
OCHOBHbIE 3aKOHbI 06LLEN XUMUN.
TeopeTnyeckne | OCHOBHbIE 3aKOHbI .
2 . CrexnomeTpus. XMnyeckum 2
OCHOBbI XMW obLen xumun
3KBUBaJEHT. PelleHne 3agay.
O6wue OCHOBbI TEPMOANHAMUYECKUX PaCHeTOB.
3aKOHOMepHoCTK | OcHOBbI BblyncneHve yHKLNIA COCTOAHNUS AN
3 NPOTEKaHNS TepMOAVHAMUYECKUX | XapaKTePUCTUKN XUMUYECKUX peakLni. 2
XUMNYECKUX pacyeToB XnMUYeckas KMHeTKa U XuMmnyeckoe
npoL,eccos paBHOBecHe.
Obwme
3aKOHOMepHOCTK | OCHOBEI
PacTBopbl. CNocobbl BbipaXKeHns nx
4 npoTeKkaHuns TepMoANHaAMUNYECKNX 2
KOHLLeHTpauun PelwleHune 3agay
XUMUYECKUX pacyeToB
npoLLeccos
OcHosbl
XUMUYECKON y
BoLopoaHbIN MOKasaTeb KUCIOTHOCTY U
TepMOAMHAMUKN. | PaCTBOPUMOCTb.
5 y LLLeSI0YHOCTM BOLHbIX PacTBOPOB. 2
XnuMmnyeckas Mmoponns conen o
PacTBopuMoOCTb. 'vaposin3 conen
KVHEeTUKa n
paBHOBecCue
OcHosbl
XUMUYECKON o
BoLOpOAHbIN MOKasaTesb KUCIOTHOCTYU U
TepMOAMHAMUKN. | PaCTBOPUMOCTb.
6 y LLLeSIOYHOCTM BOLHbIX PacTBOPOB. 2
XnuMmnyeckas Mmoponns conen -
PacTBopmMoOCTb. 'MAaposin3 conen
KVHETUKa n
paBHOBecue
OcHosbl
XUMUYECKON
7 TepMoguHamukuy. | OnpeneneHue MpuroToBaeHne pacTBOPa KUCIOThI. )
Xumnyeckas KUCJIOTHOCTW OnpegneneHne HOPMaJbHOCTM U TUTPa
KVHETUKa n
paBHOBecue
OcHosbl
XUMUYECKON
8 TepMmoguHamuku. | OnpeneneHue MpuroToBaeHne pacTBOPa KUCIOThI. 7
XnuMnyeckas KWUCJIOTHOCTW OnpepeneHne HOPMasIbHOCTU U TUTPA
KUHETUKa ”
paBHOBecCue
WToro 3a cemecTp: 16
Utoro: 16

4.4. Copep>XaHue caMoCcToATeNIbHOM paboThbi




Copep>xaHue CaMOCTOATEJIbHOM

Bupn
HaumeHoBaHue - paboTbi KonuyectBo
caMocCToATesNIbHOMU
paspena 260ThI (mepeyeHb ANAAKTUYECKUX €ANHNLL: Yyacos
P paccMaTprBaeMblX NOATEM, BOMPOCOB)
2 ceMecTp
KoHCcnekTupoBaHmne 0CHOBHON U
OOMNOSNIHNUTEIbHOW NUTepaTypbl N0 TEMaM:
BelwectBa B XMMUK. YNCTble BELLLECTBA U
CamocToATeNbHOE | CMeCH BeLLeCTB. NpoCTbie U CNOXKHbIe
TeopeTunyeckmne 0CHOBbI
XAMAN n3yyeHune BewecTBa. CUHTE3 1 aHaNN3 BELLECTB. 20
MaTepuana Xnummnyeckoe coegmHeHne. ATOMbI 1
XUMUNYECKNE 3NIEMEHTHI.
PacnpocTpaHeHHOCTb 3JIEMEHTOB B
npupoae
MoaroToBKa K
/I3y4yeHune TeopeTnyeckoro Matepuania rno
NPaKTU4YeCKnM y
TeopeTnyeckne 0CHOBSI 3AHSTUSIM U Teme nposeaeHuns nabopaTopHow 8
XUMUK paboTbl/MPaKTUYECKOro 3aHATHS,
nabopaTopHbIM
opopMsieHMe oT4HeTa
paboTam
KoHcnekTupoBaHne 0CHOBHOMN 1
Obwme OOMNOJIHUTEIbHOW NUTepaTypbl N0 TEMaM:
CamocTosATENbHOE
3aKOHOMEPHOCTM J3VYeHNe 3aKOH COXpaHeHMa MaccChbl. 3aKOH 24
NpOTeKaHNS Maie Jana MOCTOSHCTBA COCTaBa. 3aKOH KPaTHbIX
XUMUYECKMX NPOLLeCCOB P OTHOLUEHNN. XUMMNYECKNE ra30Bble
3aKOHbI
MNMonroToBKa K
Obuue NPaKTU4ECKIM 3y4yeHne TeopeTmyeckoro Mmatepuasna no
3aKOHOMEPHOCTM 3aHSTUSIM U TeMe npoBeaeHns nabopaTopHoW 8
npoTeKaHus PaboThl/MPaKTUYECKOr0 3aHATHS,
nabopaTopHbIM
XUMUNYECKNX MPoLLeCccoB ohopmaeHne oT4yeTa
paboTam
KoHCNeKTupoBaHmne 0CHOBHOW ©
y IOMNOSNIHUTEIbHON NUTepaTypbl N0 TEMaM:
OCHOBbI XMUYeCKOW o
CamocTodATenbHoe | epBbi 3aKOH TEPMOANHAMUKIK U €ro
TepMoANHAMUKMN. y
n3yyeHune NpPUMEHEHNE K NPOCTEeNLWNM NpoLieccam. 20
XuMnyeckas KNUHETUKa -
MaTepuana Tepmoxummsa. 3akoH Necca. BTopon 3aKoH
N paBHOBecCKe
TEPMOAMHAMUKIK U ero NpuMeHeHne K
NPOCTENLWMM npoLieccam.
. MoaroToBKa K
OCHOBbI XVMUYECKOW 1DaKTAYECKIM VI3y4yeHune TeopeTnyeckoro Matepuana no
TEPMOLANHAMUKNA. 3§HHTMRM / Teme npoeaeHuns nabopaTopHow 8
XuMmyeckas KMHeTrKa pPaboThl/MPaKTUYECKOr0 3aHATHS,
nabopaTopHbIM
N paBHOBeCKE ohopMJIeHNE OTHETa
paboTam
OCHOBbI XIMUYECKON
TepMOANHAMUKMN. NoAroToBKa K
MoaroToBKa Mo BOMPOCAM K 3a4eTy 8
XnMmnyeckasa KMHeTUKa | 3a4eTy
N paBHOBeCKe
WToro 3a cemecTp: 926
UToro: 926

5. NMepevyeHb y4eOHOMU nuTepaTypbl M y4ebHO-MeTOAMYECKOro obecneyeHUs no
AucuunnuHe (Mmopynio)




No
n/n

Bubnunorpaduueckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OcHoBHasa nnTepaTypa

MapkywwH, N.K. HekoTopble acnekTbl COBPEMEHHOW HEOPraHNYeCKOM
XUMUK: B 3-X HacTaX. YacTb 1. TeopeTnyeckume oCHOBSI : y4ebHoe nocobue /

DNEeKTPOHHbIN

1 [W. K. TapkywwuH, O. B. JlaBpeHTbeBa, H. U. Jlncos; Camap.roc.TeXH.yH-T.- g
Camapa, 2019.- 369 c..- Pexxum gocTtyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3607
FapkywwuH, N.K. HekoTopble acnekTbl COBPEMEHHON HEOPraHNYeCcKon
XUMUK: B 3-x YacTax. YacTb 2. ObLume 3aKOHOMEPHOCTN (DU3NKO- .

. DNEeKTPOHHbIN

2 | xumnyecknx npoueccos : y4ebHoe nocobue / U. K. MapkywwH, O. B. g
JlaBpeHTbeBa, H. W. Jlncos; Camap.roc.texH.yH-1.- Camapa, 2019.- 336 c..- Pecyp
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3608
MapkywwH, N.K. HekoTopble acrnekTbl COBPEMEHHOW HEOPraHNYeCKon
XUMUK: B 3-X 4acTAX. YacTb 3. XMMUA 31EMEHTOB N UX COEAUHEHWUN : 3N1EKTDOHHbII

3 | y4ebHoe nocobue / W. K. FapkywuH, O. B. JlaBpeHTbeBa, H. . JIncos; ef c
CaMmap.roc.TexH.yH-T.- Camapa, 2019.- 412 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3609
Jlncos, H.W. Xumunsa : y4eb. nocobue / H. U. Nlncos, C. N. TiomeHLEeBa;

4 Camap.roc.TexH.yH-T, ObLias n HeopraHmyeckas XumMns .- 2-e n3fg., Ucnp. u DNIeKTPOHHbIN
non..- Camapa, 2017.- 121 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2707
Obuwas n HeopraHuyeckas xumus : y4eb. nocobne / Camap.roC.TeXH.yH-T,

5 Obwwas n HeopraHuyeckas xmmus; cocT.: O. B. JlaBpeHTbeBa, H. W. JIncos.- DNEKTPOHHBIN
Camapa, 2017.- 154 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2679
O6Las XnuMnsa: 0CHOBbI XMMUYECKON TEPMOAMHAMUKIN N KUNHETUKIN: Teopuns y

] DNEeKTPOHHbIN

6 | v ynpaxHeHus; N3paTenbCcTBO YpaibCckoro yHmeepcuteTa, 2017.- Pexum g
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||106469 Pecyp

7 OcHoBbl 06wen xummmn; XUMU3 AT, 2020.- Pexxum goctyna: DNIEeKTPOHHbIN
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97819 pecypc

JononHuTenbHaa nuTepaTypa
BoooponHbin nokasaTesib pH 1 rnaponuns conem : MeTod.yKa3aHusa K

8 nab.pabote / Camap.roc.TexH.yH-T, ObLas n HeopraHMYeckas XuMns; DNEKTPOHHBIN
cocT.: O. B. JlaBpeHTbeBa, H. U. Jlncos.- Camapa, 2014.- 18 c..- Pexxum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1742
HeopraHuyeckas xumus : nabopaTtop. npakTukym / Camap.roc.TexH.yH-T,

9 Obwas n HeopraHmyeckasa xumus; coct.: O. B. JlaBpeHTbeBa, H. W. JIncos .- DNEeKTPOHHbIN
2-e u3fa., ucnp. un gon..- Camapa, 2017.- 141 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2743
MpuroToBiieHne pacTBopa KUCJIO0Tbl. OnpefenieHne HoOpMasbHOCTU U TUTPa
: MeToa.yka3aHus K nab.pabote / Camap.roc.TexH.yH-T, Obwas un y

. . DNEeKTPOHHbIN

10 | HeopraHuyeckasa xumus; cocT.: O. B. JlaBpeHTbeBa, H. W. JIncos.- Camapa, i
2013.- 14 c..- Pexxum gocTyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1741
XvMmus : nabopaTOPHLIN NPAKTUKYM AN1S HEXMMUYECKUX CneunansHocTen /

11 E. . JaHunywkunHa [n gp.]; CamapCKumn rocyaapCTBEHHbIN TEXHUYECKUIA DNEKTPOHHBIN

yHuBepcuteT, Obwas n HeopraHuyeckasa xumumsa.- Camapa, 2022.- 119 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5754

pecypc
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HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTsnseTcs nocpeacTBOM NEKTPOHHOMN
NH(OpMaLMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U canta HTB Caml TY no nornHy n naposto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTUHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU
obpasoBaTenbHOro Npouecca No AucuunInHe (Moaynio), BKaOYasA NnepeyeHb
nporpaMMHoro obecneyeHus

Mpwn NpoBeAEHNN NEKLMOHHbIX 3aHATUIA NCMONb3YEeTCS MynbTUMeLNAHOe 060pyaoBaHMeE.
OpraHunsoBaHo B3anMopgencTeme oby4atollerocs n npenogaBaTens C UCNOJIb30BAaHNEM 3/1€KTPOHHON
NH-hopMaLMoHHo obpa3oBaTesibHOM Cpedbl YHUBEPCUTETA.

Ne Cnoco6
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHblii)
MporpammHoe obecnevyeHne AO «AHTHMNNarmaT»
3 o JInueH3noHHoe
«AHTUNArMaT.2KCNepT» (OTevyecTBEHHbIN)
«JTabopaTopun
4 | AnTmeupyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TESIEKOMMYHUKALLUOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTtkoe onucaHue Pexxum pocTtyna
Scopus - 6a3a AaHHbIX 3apybexHble 6asbl
1 | pedepaToB n http://www.scopus.com/ AAGHHBIX
' ' ' OrpaHWYeHHOro
LUTUPOBaHMA
nocTtyna
2 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcb! 0TKPLITOro
- focTtyna
3 | KoHCynbTaHT nutoc http://www.consultant.ru Pecypcbl 0TKpbITOro
nocTtyna
Obyuatouine Pecypchbl OTKpbITOro
4 | sHUMKIIONeaun. http://school-sector.relarn.ru/nsm/ yp P
focTtyna
Xumus
Xumns. Pecypchbl 0TKpbITOro
5 | Obpa3oBaTenbHbIN http://hemi.wallst.ru/ yp P
cant focTyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKOMN Da3bl, He0OOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuHOHHbIE 3aHATUSA
Ayontopnn ANA NEKUUOHHBIX 3aHATUA YKOMMIEKTOBaHbl Mebesnbio 1 TeEXHUYECKUMU CpefcTBaMu
obyyeHuns, cnyxawummu Ang npeacTabfieHns yyebHon uHgopmauum 6onbwon ayautopum (Habopbl
LEMOHCTpaUnoHHoro obopynoBaHus, y4ebHo-HarnagHbele nocobus, TeMaTnyeckne WIMOCTpaLmn).
TexHn4yeckue cpenctsa obydvyeHus, cnyxawme ANs npepctaBieHus yvyebHonm nHgopmaumn 6onbLIOnN
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ayanTopumn, Habop AEeMOHCTpaUMOHHOro 06opyLoBaHWA: 3KpPaH, NPOEKTOpP, NMEepPeHOCHOW HOYTOYK.

Habop y4yebHo-HarnagHbix nocobun, obecneymBaloWmnx TeMaTmyeckmne MANCTPaLUmM, COOTBETCTBYOLWME
paboymm y4yebHbIM NporpaMmamM AUCLUMANH: KOMIMIEKT M1akaToB «Xmumus» 560x800 mm.

CneunanusnpoBaHHas mebenb: 27 y4eHUYeCKMx napT, CTON U CTyN Ons npenofasaTtens, Tymba, focka.

MpakTuyeckue 3aHATUA

Ayantopun Ona NPakTUYECKUX 3aHATUN YKOMMJEKTOBaHbl CreunanmsmpoBaHHon mebenbio u
TeXHNYECKMMMN CpeacTBaMm obyyeHus.
TexHnyeckme cpefctBa obydvyeHus, cnyxawme ANA NpencTaBfieHWs yy4ebHonm mHdopmaunm 60nbLUONK
ayanTopuun, Habop AeMOHCTpaUMoHHOro 06opynOBaHWA: 3KpPaH, NPOEKTOpP, MEPEHOCHON HOYTOYK.
Habop y4yebHo-HarnsgHbix nocobun, obecneymBaloWmnx TeMaTmyeckme MANKCTPaLMmM, COOTBETCTBYOLWME
paboynm y4ebHbIM NporpamMmMamM AUCLUUMANH: KOMMIEKT NaakaToB «XumMns» 560x800 mm.
CneuvnanusnpoBaHHasa Mebenb: 14 y4YeHUYECKUX CTOJIOB, 28 yYeHUYeCKUX CTyNbeB, CTONA WU CTyn Ans
npenogasaTens, AOCKa.

JlabopaTopHble 3aHATHSA

Ons nabopaTopHbIX 3aHATWUIA Mcnonb3ytTcs nabopatopusa "Obwen U HeopraHWYeckom xumumn',
OCHallleHHas creaylowmm 0bopyLoBaHMEM: INEKTPONANTKaMMU NabopaTopHbIMKM, WTAaTBaMK NabopaTopHLIMH,
BECaMW aHaJNTUYECKUMU, BECAMU TEXHUYECKUMU, aKBaZUCTUMANATOPOM, LeHTpudyron nabopaTopHon,
CNUpTOBKaMu, konbaHarpesaTenaMu, pH-MeTpoM, CyLMSbHbIM LIKAgOM.
CneuvnanunsnpoBaHHas Mmebenb: fnabopaTopHble CTOJIbI, CTOMbI A58 BECOB, CTOJbI-MONKN XUMNYECKON MOCYAbl,
LIJKa(pr ONna XpaHeHna XUMNYeCKNX PeakKTuUBOB U XUMUNYECKon nocynsbl, LIJKaCb ana na6opaTopr|x XaJlaTOB,
CTON npenofaBaTens, WKadbl BbITSXHbIE; MEPEHOCHON HOYTOYK, 3KpaH.

CamocTtosATeNbHaA paboTta

MomelleHre Ansi CaMoCTOSATENIbHON PaboThl OCHALEHO KOMMbIOTEPHON TEXHUKOW, C BO3MOXXHOCTbIO
NOAKIOYEHNS K CeTN «/IHTepHeT» 1 C AOCTYMNOM B 3/IEKTPOHHYI0 MH(OPMaLMOHHO-06pa3oBaTeNbHYO Cpeay
CamlTY 1 cneunann3nmpoBaHHoW Mebesbio.

9. MeToaunyeckue matepuansbl

MeTognyeckue pekomMeHgauunn rpn pa60Te Ha JieKUuunu

[0 nekummn CTyLeHT LO/DKEH NMPOCMOTPETh y4ebHO-METOANYECKYIO U HAay4YHYI0 UTepaTypy No TeMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuuu obyyalowmmcs coobliaeTca TemMa NekUun, nnaH, BONPOCk, nognexatine
pacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpPaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobaemblii
npenoaaBaTesieM, LO/DKEH HE MPOCTO NPOCAyWNBaTbCA. OH [O/MKEH OblTb aKTUBHO BOCTMIPUHSAT, T.€. YC/bIWaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepKnasa, Nojae3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4YeHHbIM. CJ'Ie,EI,FI 33 TEXHUKOW YTEeHUS
NneKummn (aKLEeHT Ha CyLeCTBEHHOM, MOBLILLEHME TOHA, N3MEHEHME pUTMa, Nay3a 1 T.M.), HeobxoLuMmo BCnen 3a
npenofasaTtenemM yMeTb BblAeSIATb OCHOBHbIE KaTerophmn, 3aKOoHbl 1 onNpeaendaTb X coaep>XXaHue, I'Ip06J'IeMbI,
npepnonarate UX BO3MOXHbIE PELUeHNs, AOKa3aTeNbCTBa M BbIBOAbI. OCyLecTBAAS Takylo paboTy, MOXHO
3Ha4YMTENbHO 06nerynTb cebe NMOHUMaHUe y4ebHOro MaTepuana, ero KOHCNEKTUPOBaHUE 1 AajbHenlee
n3yyeHne.

KoHCcnekTupoBaHue nekuun nossonseT obpaboTaTb, CMCTEMATM3NPOBATbL M Jyyle COXPaHUTb
NOoJlyYeHHYI0 MHpopMaumnto ¢ TeM, 4yTobbl B ByayweMm MOXKHO ObiJI0 BOCCTAHOBUTL B NMaMsATW OCHOBHbIE,
coaepKaTesibHble MOMEHTbI. TUnnYyHasa ownbka, coBepluaeMas 0byyatoLwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHMeE
peyn npenofaBaTtens. Kak npasuio, Npu 3anucu «CJ0BO B CJIOBO» He OCTaeTCs BPEMEHU Ha 064yMbIBaHuE,
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aHanM3 N cuHTEe3 uHdopmaunn. OTbMpas HYXXHY MHGPOPMaLNUIO, TNaBHbIE MbICAK, NPOBNeMbl, pelweHuns u
BbIBOAbI, HEOBX0ANMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIerko B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboumx KOHCMEKTax Moss, Ha KOTOPbIX MOXXHO ByAeT aenatb NOMETKHU
N3 PEKOMEHOOBaAHHOW NMTepaTypbl, LOMNOJHAOWME MaTepuan MNPOCAyWaHHOW NeKUuWn, a Takxe
nogyepkKunBaroLlline 0c06yr0 BaXXHOCTb TeX W NHbIX TEeopeTn4eCKnx nono)xeHmm. C oKoOHYaHueM nekyunmn
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLleHHON. Hy)XHO elle BOCCTaHOBUTb OTAE/IbHble MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, YTOObl KOHCNEKT MOT BbIThb
MCNONb30BaH B NMpouecce NOArOTOBKN K MPaKTUYECKNM 3aHATUAM, 3a4eTy, dKk3aMmeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIN AN19 CAMOCTOSATESIbHON PaboThl.

MeToau4yeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUA N0 AUCLUNAMHE NPOBOAATCA B LLeNiaX BblpaboTKM MpakTUYECKUX YMEHUN U
nprnobpeTeHns HaBbIKOB B peLleHnn NpoeccnoHanbHbIX 3aay.
PekomeHAayeTCs cnepytowas cxemMma NnoAroTOBKM K MPAaKTUYECKOMY 3aHSATUIO:
1. 03HakoMJ/leHNe C MJaHOM MNPakKTUYECKOro 3aHATUSA, KOTOPbIA OTpa)kaeT CoAepXKaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCNEeKTa Nekuuu;
3. YTeHue peKoOMeHO0BaHHON NUTepaTypbl;
4. NOAroTOBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHui, 3a4a4 1 4p.

MoaroToBka 0byvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCA MO BONpocaM, pa3paboTaHHbIM
ONS Ka)KA0N TeMbl MPaKTUYECKUX 3aHATUN 1 (Mnun) nekumm. B mpouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe pPeKOMEeH[0BaHHOM
NTEpaTypbl.

PaboTa CTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblfaloTCA 0by4YaloWmMMCsa B Havyasie MaM BO BPeMS 3aHATMSA. Ha NpakTUYeCKMX 3aHATUAX NMPUBETCTBYETCA
adKTBHOE y4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VIIZ, CrnocobHOCTb Ha OCHOBE nony4YeHHbIX 3HaHWN
HaxoOnTb Hanbonee 3hHeKTMBHbIE peLeHns NoCTaBAeHHbIX npobnem, ymeTb HaXxo4WUTb MOJIE3HbIN
LOMONHUTENbHbIA MaTepuas No TeMaTuke 3aHaTuin. Obyyalowmmcs Heobxoanmo obpallaTe BHUMAHUE Ha
OCHOBHbI€ MOHATWA, aNroOpPUTMbl, ONpenensaTb NPaKTUYECKY 3HAYMMOCTb pacCMaTPUBaAEMbIX BOMPOCOB. Ha
NPaKTUYeCKNX 3aHATMAX 0byYatoLmMecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM MapaMeTpaM uan
BbipaboTaTb onpepesieHHble peweHns no obo3HavyeHHoN npobneme. 3afaHna MoryT GbiTb rpynnoBbie U
NHONBUAOYaNbHbIE. B 3aBUCUMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUi, Lenen 3aHaTus, obLuen noaroToBKy
obyyatowmxcs npenogaBaTesib MOXET NoACKa3aTb 0byYaloWmMMCsa anropuTm peLleHns nan nepsoe AencTeue,
U yKasaTb obliee HanpaBJsieHWe paccyXAaeHui. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCa C NMO3NLUIA UX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHOWN CUTYaL MK,

MeToaunyeckue pekoMeHgauunn rnpn pa60Te Ha na6opaTopHOM 3aHATUN

MpoBeneHune nabopatopHon paboTbl LennTCA Ha ABE YCNOBHble 4acTW: TeOpeTUYecKyl u
NPaKTUYECKYIO.

HeobxoAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTaMU 3aHATUA ABAAIOTCSA NpoBefeHne nabopaTopHon paboThl,
MpoBEepKa YCBOEHHOr0 MaTepuana, BKYaroLWwas 06cy K AeHne TeEOpeTUYECKMX OCHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI UHCTPYKTaXK Mo
1Crnonb30BaHMIO Heobxoaumoro obopyaoBaHmus. MpenofaBaTelb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLlerocs
B npouecce BbiMosHeHUa paboTbl (Nnpyn HeobxoammocTun). Mocne 3aBeplieHns nabopaTopHON paboThbl
NoABOAATCS UTOrK, 06CY)XOATCA pe3ynbTaThl LEATENbHOCTL.

Bo3MoXHbI crepytouine gopMmbl opraHusaumm nabopatopHbix paboT: poHTanbHaa, rpynnosas u
nHAMBMAyanbHasa. Mpn GpoHTaNbHON DOpPMe BLIMOJHAETCS OfHA M Ta xe paboTa (MpyM 3TOM BO3MOXXHbI
pa3JfinyHble BapuaHThbl 3agaHuin). Mpu rpynnoson opme paboTa BbIMOAHAETCS rpynnon (KomaHgon). Mpu
NHOVBUAYANbHON hopMe 06yYatoLLMMNCS BLIMOJHATCA UHANBUAYAbHbIE PaboThl.

Mo kaxpom nabopaTopHon paboTe MMEKTCA MeTOAWYECKME YyKa3aHWS MO WX BbIMOAHEHWUIO,
BKJlOYaloWme Heobxoammbll TeopeTUYeCcKMin 1 MpaKTUYeCKUn MaTepuan, copepXxawue 3NeMeHTbl U
nocnenoBaTeNbHY0 UHCTPYKLMIO MO NpoBeAeHWt0 BbIOpaHHOM paboThbl, MHAMBUAYaA/bHbIE BapuaHTbl 3alaHuni,
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TpeboBaHua 1 HopMy OTHYETHOCTU MO JaHHOW paboTe.

MeToanyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHOM pa60Tb|

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4YalLWMXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHNsa 3HaHWAMMW, pa3BMTME TBOpPYeCKMX crnocobHocTel, mepexoh OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHWIO C y4eTOM NoTpebHOCTEN N BO3IMOXHOCTEN 0by4yatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbIMM NocobUAMM, Hay4HON, CMPaBOYHOM ANTepaTypon,
MaTepranaMm Nepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOSYHEHNS
LOMOJIHATENIbHbIX 3HaHWUIA, NO3BOAAET 3HAYMTENbHO aKTUBM3MPOBATHL MPOLECC OBAALEHWUS MH(OPMaLMen,
cnocobeTByeT 60nee rayboOKOMY YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4YaeMon Teme
HeobXoAMMO Bbly4UTb HaU3YCTb 1 BHECTW B r10CCapuin, KOTOPLIM LienecoobpasHo BeCTU C CaMOro Ha4vana
n3y4eHns Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HernocpeACTBEHHO B NMpoLecce ayaUTOPHbIX 3aHATUN;

® Ha NeKuusx, NPakTUYeCKUX 3aHATUAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE paMOK pacnucaHums;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B X04€e TBOPYECKMUX KOHTAKTOB, NPU NUKBMAALAN
3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B bubnnoTeke, foma, Ha KadeLpe nNpu BbiNOJHEHNUN 0ByYaloWMMCa y4ebHbIX N NPaKTUYeCKUX
3ajau.

9 eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloLWwmMcs camocTosaTenbHON paboThl fABAgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpa3oBaTenbHasa cpefia yHUBepcuTeTa, KoTopas obecneymsaet JOCTyN K
y4yebHbIM nnaHam, paboymm nporpamMmam AUCUUNAUH (MOLYyNen), NPakTUK, K U3LAHUAM 31eKTPOHHbIX
6rbMOTEeYHBIX CUCTEM.

10. ®oHp OLEHOYHBIX CPeacTB NO AucuUunaMHe (Moaynio)

QoHJ OLLEHOYHbIX CPeACTB npencTassieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
561.0.02.02 «Xumuns»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
b1.0.02.02 «XuMus»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kop mn Kop v HauMeHOBaHue
HauMeHOoBaHue MHOUKaTOpa AOCTUXXEHUA
KOMMeTeHuuun KOMMNeTeHLUUu

Pe3ynbTaTbl 06y4yeHus
(3HaTb, yMeTb, BnageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
AOCTUXKEHUS KOMNETEHLUHU)

ObuenpodeccnoHabHble KOMMETEHLUN

OMK-1 NMpumeHATL
eCTeCcTBEHHOHaYYH
ble u
obLlenHXeHepHbIe
3HaHWA, MeToabl
MaTeMaTU4eCcKoro
aHanusa un
MOLENMPOBAHNS B
npoeccroHanbHON
[EeATeNbHOCTY;

MpoLLeccoB

OMK-1.7 OemoHcTpupyeT
NOHVMaHMe XMMNYeCKnX

BrnapeTb TeopeTUYeCKNMU
METOoJaMu ONUCAHNS CBOMNCTB
NPOCTbIX U CJIOXKHbIX BELLECTB
Ha OCHOBE 3JIEKTPOHHOI 0
CTPOEHMS UX aTOMOB U
NOJIOXKEHUNS B NEPUOLNYECKON
CUCTEME 3JIEMEHTOB

3HaTb y4eHMne 0 CTPOoeHUn
BELLEeCTBa; 3JIEKTPOHHOE
CTPOEHNEe aTOMOB, MOJIEKY U
NOHOB; [epnoanYecKuin 3aKoH
0./, MeHpeneeBa; NpuUHLUUMbI
NOCTPOEHMNS NEPUOLMNYECKON
CUCTEMbI 3/IEMEHTOB

YMeTb AaTb XapaKTEPUCTUKY
3NEKTPOHHOI0 CTPOEHUS 1
CBOWCTB XMMMNYECKOr0
3/1eMeHTa Mo NOJIOXKEHMIO B
nepnogmnyeckon cncteme

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPEeACTB 3anJlaHUPOBaHHbIM pe3yJsibTaTaM

obyyeHus
TekyLiun
Kop, uHaukaTopa Kouyrmon Mpomex
P OueHoYHbIe P yTouYHasn
BOCTUIXKEHUSA Pe3synbTatbl 06y4YeHus b
cpeacTBa aTrectay,
KOMNeTeHuun ycneBae s
MOCTH
TeopeTnuyeckue OCHOBbl XUMUMU
OnkK-1.7
JemoHcTpupyeT YMeTb JaTb XapaKTepUCTUKY 31EKTPOHHOr o 0THeT Mo
NnoHMMaHune CTPOEHMSA 1 CBONCTB XMMUYECKOr0 3/1eMeHTa nabopaTopHbIM Ja Het
XVMUYECKUNX Mo MOJIOXKEHUIO B MEPUOLNYECKON CMCTEME paboTam
npoL,eccos
BnapeTb TeopeTnyecknuMm meTogamm
OMMCaHNs CBOWCTB MPOCTbIX U CNOXKHbIX 0THeT o
BELLECTB Ha OCHOBE 3/IeKTPOHHOI0 CTPOEHUNS nabopaTopHbIM Ja HeTt
X aTOMOB 1 MOJIOXXEHWS B MEPUOLNYECKONA paboTam
CUCTEME N1EMEHTOB
3HaTb y4YeHUe 0 CTPOEHNN BELLECTBa; B H 1
3/1eKTPOHHOE CTPOEHMNE aTOMOB, MOJIEKY N U OMPOChI K 3a4€Ty er a
noHoB; MNMeproaunyecknin 3akoH [.U.
MeHpeneesa; MPMHLMMLI NOCTPOHS TecToBble 3a8aHNs Ia HeT
NepnoanN4ecKon CUCTEMbI 31EMEHTOB
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YMeTb JaTb XapakKTePUCTUKY 3NIEKTPOHHOI0 OT14yeT no
CTPOEHMNSA 1 CBONCTB XMMUYECKOr0 3/1eMeHTa NPakTU4eCcKmnm Ja Het
Mo MOJIOXKEHNIO B MEPUOLNYECKON CUCTEME 3aHATUAM
Bnapetb TeopeTu4yeCcKMMn meTogamm
OMMCaHNsA CBONCTB MPOCTbIX U CJIOXHbIX OTyeT no
BELLEeCTB Ha OCHOBE 3/IEKTPOHHOI0 CTPOEHNS NPakTU4eCKnM Ha HeTt
NX aTOMOB 1 MOJIOXXEHUS B NEPUOANYECKON 3aHATUAM
CMCTEMe 3/1EMEHTOB
Ob6Lime 3aKOHOMEPHOCTH NPOTEKAHUA XMMUYECKUX NPOoL,EeCCOB
OnK-1.7 BnapeTb TeopeTnyecknumm metogamu
[leMmoHCTpupyeT OMMCaHNsA CBONCTB MPOCTbIX U CJIOXHbIX OTyeT no
NoHMMaHne BELLEeCTB Ha OCHOBE 3/IEKTPOHHOI0 CTPOEHNUS NpPakTU4eCKnM Ja HeTt
XUMUYECKNX X aTOMOB 1 MOJIOXKXEHUS B NEPUOANYECKON 3aHATUAM
npoLeccos CMCTEME 3/1IEMEHTOB
YMeTb JaTb XapaKTepPUCTUKY 3JIEKTPOHHOI 0 OTyeT no
CTPOEHMNSA 1 CBONCTB XMMUYECKOr0 3/1eMEHTa NpPakTUYeCKNM Ha HeTt
Mo MOJIOXKEHNIO B MEPUOLNYECKON CUCTEME 3aHATUAM
3HaTb y4yeHune 0 CTPOEHUN BELLECTBA; B H n
37EKTPOHHOE CTPOEHUE aTOMOB, MOSIEKY 1 OMpOCbl K 3a4eTy er a
noHoB; MNepuogunyeckmin 3akoH [.1U.
MeHpeneesa; MPUHUMNbI NOCTPO@HMA TecToBble 3a7aHNs Ia HeT
nepnoanYeckon CUCTEMbI 3/IEMEHTOB
BnapeTb TeopeTnyecknMm MeTogamm
OMMCaHNs CBONCTB MPOCTbIX U CIOXHbIX 0TYeT Nno
BELLECTB Ha OCHOBE 3/IEKTPOHHOIO CTPOEHUS nabopaTopHbIM Ja Het
X aTOMOB 1 MOJIOXXEHWS B MEPNOLNYECKONA pabotam
cMcTeMe 31eMEHTOB
YMeTb JaTb XapaKTepUCTUKY 3JIEKTPOHHOI 0 OTYeT Mo
CTPOEHMS 1 CBONCTB XMMUYECKOr0 3/1eMEHTa nabopaTopHbIM Ha HeTt
Mo MOJIOXKEHUIO B MEPUOLNYECKON cucTeme paboTam
OCHOBbl XMMUY€CKOW TEPMOAUHAMUKN. XUMUUYECKasas KUHEeTUKa U paBHOBecue
OnK-1.7 Bnapetb TeopeTnyeckMmMm metTogamn
JeMoHcTpupyeT OMMCaHNs CBONCTB MPOCTbIX U CIOXHbIX 0TYeT Nno
NoOHMMaHue BELLECTB Ha OCHOBE 3/IeKTPOHHOI0 CTPOEHUS nabopaTopHbIM Ja Het
XUMUYECKNX X aTOMOB 1 MOJIOXXEHWS B MEPNOLNYECKONA pabotam
npoLeccos CcMCTeMe 3/1eMEeHTOB
YMeTb JaTb XapakTepUCTUKY 3JIEKTPOHHOI 0 OTYeT no
CTPOEHMS 1 CBONCTB XMMUYECKOr0 3/1eMEHTa nabopaTopHbIM Ha HeTt
Mo MOJIOXKEHMNIO B MEPUOLNYECKON cucTeme paboTam
3HaTb y4yeHune 0 CTPOEHUN BELLECTBa; BoMDOCh| K 3346t Het n
3JIeKTPOHHOE CTPOEHNe aTOMOB, MOJIEKY 1 onpoc atery € a
noHoB; MNeproanyecknin 3akoH O.U.
MeHLeneesa; MPUHLMMBI NOCTPORHS TecToBble 3a5aHNs fa HeT
nepuoan4eckonm CUCTEMbI 3JIEMEHTOB
BnapeTb TeopeTnyeckuMm metogamm
OMMCaHNs CBONCTB MPOCTbIX U CIOXHbIX OTyeT no
BeLlLeCcTB Ha OCHOBE 3/IEKTPOHHOI O CTPOEHUS NpPakTU4yeckum Ha HeTt
MNX aTOMOB 1 MOJIOXXEHMS B MEPUOLNYECKONA 3aHATUAM
CUCTEME 3JIEMEHTOB
YMeTb JaTb XapaKTEPUCTUKY 3JIEKTPOHHOI0 OT4yeT No
CTPOEHMSA 1 CBONCTB XMMUYECKOr0 3/1eMEHTa npakTU4eCKnMm Ja Het
Mo MOJIOXKEHNIO B MEPUOLNYECKON CUCTEME 3aHATUAM
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TunoBble KOHTPOJIbHbIE 3a4aHMUA UM UHbIe MaTepuanbl, Heobxoaumbie ans
OLEeHKM 3HaHWW, YMEHMW, HaBblKOB U (Mnn) onbiTa [OeATeNbHOCTH,
Xapaktepusywluwme npouecc GopMMpOBaHUA KOMNETeHUMM B XOoA4e OCBOEHMUA
obpa3oBaTesnibHOMN NpPOrpamMmbil.

®opMbI TEKYLLLErO KOHTPOSA YyCNneBaeMoCTu
Cemecmp 2
MpumepHbIe BONpOCHI K NabopaTopHbIM paboTtam

Bonpochbl k nabopatopHoun paboteNe 1 «OCHOBHbIe KnacCbl HEOPraHUYeCKUX
COeAUHEHUMN:

1. HasoBute coeguHenus: P203, MnO, BaO2, LisN, AlsCs, FeCl2, H2S, HNO2,
H2Cr207, HAsO2, HCIOs.

2. CocTtaBuTb hOpMyInbl COEANHEHUIN MO MUX Ha3BaHUAM: ruapug 6apus, nepokcug
BOOOpOAA, Nepokcua Lesusi, cynbcat aMMoHus, TeTpabopaT HaTpus, AUXpomaT Kanus,
AndgpocdopHas Kucrnora.

3. Kakne okcmabl cootBeTCcTBYHOT Kucrotam HPO3s, H3PO4, H2SiO3, HNO2, H2CrOa,
H2Se04?

4. Kakune conun moryT obpasoBaTtbCs Npy B3anmoaencteum rugpokeunga xenesa (lll)
N cepHom KncnoTtbl? CocTaBbTE YPaBHEHUS BCEX BO3MOXHbLIX peakLuui. .

6. Kakne maccbl cepHOM KMCNOTbl U TMOPOKCMAA Kanusi npopearnpoBanu, ecnu
obpasosanochk 4,8 r rugpocynbdata un 3,55 r cynbdarta kanms?

7. Jokaxnte ampoTepHOCTb rmapokcuaa bepunnus.

8. MNpuBeauTe npMmepbl COeANHEHMI Pa3HbIX KIacCcoB, coaepXalux afieMeHTbl B
cnenylowmx cteneHsix okmcnenms S (-2, +4, +6); P (-3, +3, +5); N (=3, +1, +2, +3, +4, +5);
Cr(+2, +3, +6).

9. Kak nepeBecTtu cynbcat anoMuHus B rugpocynbdart anommHna? CocTtasbTe
YpaBHEHNE peakuunm.

Bonpochkl k nabopatopHon paboTte Ne 2 «kKuHeTMKa n CKOpOCTb XMMUYECKOMN
peakuumn»:

1. CKOpOCTb XMMNYECKOW peakLmMm ANg rOMOreHHbIX U reTepPOoreHHbIX NpoLeCcCoB.
OT kakux (pakTopoB 3aBMCUT CKOPOCTb XMMUYECKOWN peakunmn?

2. MonekynsipHOCTb 1 NOPSALOK peakumn.

3. 3aBUCMMOCTb CKOPOCTU peakumm OoT TemnepaTtypsbl. [NMpasuno BaHT Nodda.
TemnepaTypHbIi KO3MMOUUMEHT CKOPOCTM XMMUYECKON peakuunu.

4. JHeprna aktmBaumn. YpasHeHne AppeHuyca.

5. KatanusaTtopbl. F[OMOreHHbIN 1 reTeporeHHbIn katanms. CenekTMBHOCTb
AencTBusa katanusatopa. ABTokaTanms.

6. Xnmmnyeckoe paBHoBecue. YCrnoBme XMMNM4eCcKoro paBHOBECHSI.

7. 3aKOH OencTByOLWKNX Macc. KOHCTaHTa XMMMYECKOro paBHOBECUS.

8. CmelLeHne xummndeckoro pasHoBecus. [Npasuno Jle LWWaTenee.

Bonpockl k nabopatopHon pabote Ne 3 «[TpurotoBneHmne pactBopa KUCNOTbI.
OnpepeneHne HOPManNbHOCTU U TUTPax»:

1. Paccuutante: a) HOpMaribHYK KOHLEHTpauui CaHTUMONSAPHOro pacTteopa
xnopuga anoMuHus; 6) MONSAPHYH KOHLEHTpauuilo OeunHopMarbHOro pacTtsopa
cynbdaTta Hukens.



2. [Insa npurotoBneHus pacteopa 60 r HUTpaTa umMHKa pacteopunv B 940 r BOAbI.
Paccuntante maccoByto fonto (%) n monanbHOCTb (MOMb/KF) pacTtBopa MOfy4YeHHOro
pacTtBopa.

3. [Ana pacTBOPOB KakKUX U3 HUXKE MNepeyvUClEHHbIX 3NEKTPONUTOB MOMSpHasa U
HOpMaribHas KOHUEeHTpauun coBnagarT v nodemy: a) cynbdat onosa (l1), 6) cynsdaTt
Kanus; B) cynbdaT antoMUHUSA; T) TMAPOKCUL Kanua; O) HATpaAT HaTpus; e) xnopua
xenesa(lll)?

4. Ha TntTpoBaHne HEKOTOPOro o6 bema 0gHOMONSAPHOrO pacTBopa CEPHOM KMCMOTbI
napacxogosaHo 15 Mn wenoym n3BecTHOM KOHUeHTpauuu. MoxHo nn 6e3 pacyeToB
YCTAHOBUTb, CKOSMbKO M LWenoyu notpebyetca Ha TUTpoBaHME TOro xe obbema
KMCNOTbIl, €CIIN €€ KOHUEHTpauus ogHoMonspHasa?

Bonpocbl kK nabopatopHoun pabote Ne 4 «BopopoaHbiM nokasatenb pH u
rmaponuns coneny»:

1. PaccuutanTte koHUeHTpaumto noHos [H*] n pH B pacTBopax, ecrnv KoHUeHTpauus
NOHOB
[OH] (Monb/n) cocTtaenseT: a)3,45-1077; 6)4,67-103; B)101L.

2. Bbncnute nokasatenb pH 0,01H pactBopa YKCYyCHOW KUCIOTbl, B KOTOPOM
cTeneHb auccoumaymm kmcnotbl coctaBnsaeT 4,2%.

3. Paccuutante pH 0,02 M pactsopa CH3zCOOH.
a)pH=2,0; 6)pH=4,1; B)pH=1,61;r) pH = 3,2.

4. Kakve n3 nepeyvncrieHHbIX HWKe conen noasepravTcsa rmaponusy Ku Kak
npoTeKkaeT 3TOT NPOLECC B KaXX40OM OTAENbHOM criyvae: a) cynbdung ammoHus; 6) xnopug
mean (I1); B) cynbdat marHus; r) gocdart nutuna; a) bpomng antoMmHus; €) cynbdar
HaTpus.

5. Kakas u3 npmBeaeHHbIX HMXKe conen obnagaet Gonblien CTENEHbI0 rMaponuaa:
a) unaHuag amMoHMA N aueTaTt aMMmoHus; 6) cynbdat xenesa(ll) unu cynbdart xenesa
(11)? MprBegMTe MOTUBUPOBAHHBIA OTBET N YPaBHEHUS MMOPOSIM3a YKa3aHHbIX COMNeMN.

6. Onpegenute pH pacteopos conen (NH4)2COs3 n KaS:

a) pH ((NH4)2CO3) <7, pH (K2S) > 7;
6) pH ((NH4)2COz3) > 7, pH (K2S) < 7;
B) pH ((NH4)2COs3) = 7, pH (K2S) = 7;
r) pH ((NH4)2CO3) =7, pH (K2S) > 7.

MpumepHbIe BONPOCHI K NPaKTUYECKUM 3aHATUAM

Bonpochbl k npaktuyeckomy 3aHATUIO N2 1-2 «OCHOBHbIe 3aKOHbI O6LLIEen XMMUN.
Ctexnometpusa. XMMmnyecknm akBuBaneHT. PeweHune 3agay»

1. Kakve OCHOBHble Ka4yeCTBEHHble U KONMYECTBEHHbIE XapaKTepUCTUKM aTOMOB
XUMUYECKNX dNneMeHToB Bbl 3HaeTe?

2. Kak onpegensieTca MonekynsipHas Macca CroXHOro XMMn4ecKkoro coeguHeHna?

3. Ha3oBuTe OCHOBHbIE 3aKOHbI XMW

4. CchopmynupymTe 3aKkOH COXpaHEHNS BeLLleCTBa

5. Yemy paBHa Benu4unHa Yncna ABoragpo 1 4To oHo o6o3HavaeT?

6. Yemy paBHa macca 1 Mofib XMMUYECKOro BelecTea?

7. Kakum COOTHOLLEHMEM CBSi3aHbl Macca XMMMUYECKOro BeLLecTBa U ero Kosim4ecTso B
MOnb?

8. Kak cBsizaHbl KOA(PUUMEHTbI B YpaBHEHUUM XMMWUYECKOW peakumn C KOSIMYeCTBOM
MOSen pearmpyowwmx n obpasyromxcs BewecTs?

9. Urto Takoe akBMBaNeHTHas Macca Bellecrtsa?



10. YTo Takoe «HopmarnbHble YCNnoBusi»?

11. Kak popmynupyeTtcs 3akoH ABoragpo?

12. Kak hopmynupyeTcs nepsoe creactane u3 3akoHa Asoragpo?

13. UT0 HasbiBaeTca MONsipHbIM 06beMoM? YeMy paBeH MOSSIPHbLIN 06HLEeEM?

MpakTnyeckoe 3aHATHE Ne 3-4 «OCHOBbI TEPMOANHAMUNYECKUX PacyeToB.
BbiuncneHuwe hyHKLUNA COCTOAHUA ANA XapaKTePUCTUKU XUMUYECKUX peaKLUn.
XuMunyeckasi KUHETUKA U XMMUYeCcKoe paBHOBeCcUe»

YTo Takoe CKOpOCTb XMMUYECKOW peakumm?

MepeuncnuTe hakTopbl, OT KOTOPbIX 3aBUCUT CKOPOCTb XMMUYECKOW peakLmu.
Cdopmynupyinte 3aKoH OENCTBYHOLLMX MaccC.

UTO Ha3bIBalOT KOHCTAHTON CKOPOCTU XMMUYECKON peakummn?

YUTO Ha3bIiBaOT NOPSAKOM XMMUYECKOW peakumnmn?

UTo Takoe MONEeKynsapHOCTb peakumu, B YEM OTNINYME MOMEKYNSAPHOCTU peakumnn ot
nopﬂpu(a peakunmn?

7. Kak M3MEeHUTCHA CKOPOCTb XMMMUYECKOM peakumn npu U3MeHeHun TemnepaTtypbl?
YpaBHeHune BaHT-['ohha. Pnsnyeckmin cmbicn TemnepaTypHoOro KoaduumeHTa.

8. YTo HasbIBalOT 3Hepruen aktmeaummn?. YpasHeHne AppeHuyca

9. [lanTe onpegeneHne XMMmM4eckoro paBHoBecus

10. HasoBuTe (hakTopbl, BAUSAIOLWNE HA CMELLEHME XMMUYECKOrO paBHOBECUS

OUAWN

MpakTnyeckoe 3aHATHE Ne 5-6 «PacTBopbl. CNOCOOLI BbipaXeHns nx
KOHLIeHTpauumn»

. UT0 Ha3bIBaeTCcs pacTtBOpomM?
. Kakve Bugbl pactBopoB CyLLECTBYIOT?
. UTO Takoe KoHueHTpaums?
. HazoBute nseectHble BUAbI KOHLEHTpauumn?
. UTO nokasbiBaeT NpoLUeHTHas KOHUeHTpaumsa?
. UTto Takoe monsapHocTL? KakoBbl ee eAnHNLbI N3MEPEHNA?
. UT0 Takoe HopmanbHOCTL? KakoBbl ee eanHNLbI N3MepeHNA?
. TUTp n ero eanHMLBI N3MEPEHNSA?

. 3aKOH 3KBMBArEHTOB 4151 pacTBOPOB?
10.CBA3b NPOLUEHTHOM KOHLEHTPauun ¢ MONAPHOCTbIO U HOPMarnbHOCTbIO
11. V3 Kakmx KOMNOHEHTOB COCTOUT pacTBop?
12. Kakne pacTBopbl Ha3blBalOTCA HACLILLEHHbIMU?
13. lNepeuncnmte OCHOBHbIE CMOCOOLI BbIpaXXEHUS KOHLEHTPaLUUn pacTBOPOB

©CoONOOPWN=-

MpakTnyeckoe 3aHaTMe Ne 7-8 «BoaopoaHbIn nokasaTerib KUCITOTHOCTU U
LEesI0o4YHOCTU BOAHbIX pacTBOpoB. PacTtBopumocTb. Fmaponus conen»

. YpaBHeHe NOHHOro Npou3BeaeHnsa BOAbl, ero aHanms.

. BogopoaHbIn 1 rmgpoKcunbHbIN Nokasatenu cpeabl.

. XapaKkTepucTuka KUCNOTHOCTK cpes no BenuynHe pH.

. Brionornyeckoe 3HavyeHne BoOOPOOHOMO NokasaTesns

. 3aBMCUMOCTb PacTBOPUMOCTU OT TemnepaTypbl U AaBNEHUS

. Kakasa koHCcTaHTa HasbiBaeTcs npomnsBeaeHnem pactsopumoctu MNP?

. CylWHOCTb rmaponuaa v Tunbl rmaposisa conen

. Mpueeante npumepsl rmgponusa coneun pasHoro Tuna. Kakne us npnBeeHHbIX
peakuuin rmaponmaa npoTekatT HeobpaTumo?

9. YUTto Ha3bIBaeTCHA B3aMMHbIM yCUNEHNEM rnaponmsa?

oO~NOO O PRWNBE-



10. YT0 ABNsieTcs KONMYEeCTBEHHON XapaKTepUCTUKON rmaponmsa?
NMpumepHbIe BONPOCHI K TECTOBbLIM 3aAaHUAM
Mpumep TecToB no paspeny 1 «TeopeTnyeckme OCHOBbI XUMUN»

1. B npuBegeHHOM psgy rmapoKCUaoB:

1) KOH;  2) AI(OH)s; 3)H2SOs;  4) Mg(OH)2; 5) HCIO4
YKaxXnute coeuHeHu, B3aI/IMO,D,eI7ICTByI-OLLI,I/Ie C KUcnotamu.

a)1,2,3; 6)1,2,4;, B8)23,5 11,45

2. Kakown conn cooTBeTCTBYET Ha3BaHune rugpocynbdgat sucmyTa (lll)
a) Bi(HSO4)s 0) Bi(HSO3)s3 B) Bi(OH)SO4 r) [Bi(OH2)]2SO4

3. Hasosurte BeLwecTBO, Mnpu BSﬁI/IMO,D,GVICTBMM C KOTOpPbIM KWUCITad COJib 06pasyeT
CPEaHIoN:
NaHSO4 + ...— Na2S0a.

a) H2SO4 0) NaOH; B) Ca(OH)z; r) HCI.

4. B npusegeHHom psaay kucnot: 1) HCIOs; 2) HzS; 3) HI; 4) H3POg; 5) H2SeOs ykaxuTte
HOMepa TeX, KOTopble ABNATCA MHOTOOCHOBHbBIMW.
a)1, 2, 6)2,3,4, 8)1,3,5; r2,4,5.

5. OnekTpoHHas copmMyna atoma 1s22s?2p®3s23ps. OnpenenuTe 3nNeMeHT U Bce
BO3MOXHbl€ BaneHTHOCTHU.
a) +3, +5. As; 0) +3, +5. P; B) +4, +6. S r)+3, +6. P.

6. Kakume 3HayeHMsi npuHMMaeT opOuTanbHOE KBaAHTOBOE 4WUCMO [ffsi BTOPOro
9HEpPreTMYecKoro ypoBHs?
a)0,1,2 6)-2,-1,0, +1, +2 B) 0, 1 r)1

7. YKkaxuTe, Kakme u3 yactuu nmetoT 23 aneKTpoHa.
a) F— 6) Al B) Na r) Na+.

8. Pacnonoxute crnegywowme opbutanu (3HepreTuyeckme nOoAypoBHW) B MNOpsSaKe
BO3pacTaHusi 3Heprum cornacHo npasuny Kneykosckoro: 3p, 3s, 3d, 4s, 4p?

a) 3s<3p<3d<4s<4p 0) 3s<3p<3d<4s<4p B) 3s <3p<4s<3d<4p
r) 3s <3p<4s<3d<4p

9. Hanbornee HM3Kne noTeHuUmManbl NOHU3aLUN NMEKOT aTOMbI 3NIEMEHTOB NOArpymnnbl
a) Werno4HbIX MeTannos 6) Weno4YyHo-3eMernbHbIX MeTannos B) rafioreHoBr)
NHEPTHbIX ra3os.

10. Kakoe yTBEpXOeHME OWMBOYHO?

a) MNog aTomHOM OpBuTanbid MOXHO MOHMMATb MPOCTPAHCTBO, 3akntoyawwee 90-95%
3NeKTpoHHOro obnaka.

6) CocTtosiHMe anekTpoHa B aTOMe OLHO3HA4YHO OnpenensieTcsi C NOMOLLbIO YeTbipex
KBaHTOBbIX yucen n, |, ml n ms.

B) [1Ns1 aNeKTpOoHOB, pacnonararLmnxcs Ha 2p-opbutanu, KBaHToBoe Yncno | pasHo 2.

r) B cootBeTcTBMM C NpaBunomM KneykoBcKOro BHavyane 3anosiHsaeTca nogypoBeHb 4s, a
3aTem 3d.



Mpumep TecToB no pasgeny 2 «O6LWMe 3aKOHOMEPHOCTU XMMUYECKNX
npoueccoB»

1. CTaHgapTHbIM COCTOSIHMEM BeLLecTBa ABMASETCS:

a) pacTBOPEHHOE BELLECTBO C KOHUeHTpauuen 1 monb/n npn 0°C n 1 atm,;

6) ynctoe BewecTBo npn 0°C n 1 atm.;

B) paCTBOPEHHOE BELLECTBO C KOHUEeHTpaumen 1 monb/kr npu 25°C n 1 atm;

r) ynctoe BewiecTso npu 25 °C n 1 atm.

2. Cucrtema HasbiBaeTCsA roMOreHHOW, ecru;

a) BCe BeLeCcTBa HAaXOAATCS B O4MHAKOBOM arperaTHOM COCTOSIHWW;

6) BCe BelecTBa HAaXOO4ATCA B pas3NUYHbIX arperaTHbIX COCTOSHUSAX;

B) OHa COCTOMT M3 YacTuL pasfnn4YHbIX BELLECTB, Pas3NIMYHOro arperaTHoro COCTOSAHMS,
paBHOMEPHO pacnpeaeneHHbiX OTHOCUTENBHO APYr ApYra;

r) oHa ogHOpPOA4HAa BO BCEX CBOMX TOYKAX MO XMMMYECKOMY COCTaBy WU CBOMCTBaM WU He
COAEPXNT rpaHuLbl pasgena.

3. OHTanbNUsa xapakTepusyer:

a) BHYTPEHHIOK SHEPIUIO BELLECTBa;

6) TennocoaepxaHne BELLECTBA;

B) CTpEMIeHNE BeLecTBa BCTYNUTb B XMMNYECKYIO PEaKLMIO;

r) TennoTy o6pa3oBaHnNs BeLeCcTBa, B3STYIO C MPOTMBOMNONOXHbIM 3HAKOM.

4. Yemy paBHa TennoTta obpasoBaHna N20O(r) B TEpMOXMMUYECKON peakumm
C(rpaduT) + 2N20(r) = CO2(r)+ 2N2(r);

AH°(peakuus) = — 557,5 k[x;  AH°(CO2) = — 393,5 k[x/monb.

a) -164 xx/monb; 6) +82 k[x/Monb; B) -82 k[x/mMonb; 1) +164 kx/mMonb.

5. Ecnu ansa gaHHoun peakummn AG < 0, To ee NpoTekaHue:

a) HabntogaeTcs npu NOObLIX YCNOBUSX;

6) He HabngaeTca Npu NbbIX YCrOBUSX;

B) BO3MOXHO, HO MPaKTU4ECKM 13-3a Maron CKOPOCTU MOXET He HabnogaTbCs;
) BO3MOXHO MpW Hann4inm HeobxogMMoro peareHTa.

6. CKOpPOCTb XMMUYECKOW peakLun 3aBUCKUT:

a) OT NPUPOAbI pearnpyroLLmMX BELLECTB;

6) OT KOHLEHTPaLUI pearnpyroLLmMX BELLECTB;

B) OT KOHUEHTpaLMI NPOaYyKTOB XMMUYECKON peakumu;
r) oT Temnepartypbl.

7. KoOHCTaHTa CKOpPOCTU XMMNYECKON peaKkunnm U3MEHUTCS, eCrln B CUCTEME:
a) N3MeHUTbL Temnepartypy;

6) BBECTU KaTanuMsaTop;

B) BBECTU UHIMOMUTOP;

) UIBAMEHUTb KOHLIEHTpaLMK pearnpyroLmnx BeLlecTs.

8. MaTemaTnyeCcKknm BblpaKeHNeM 3aKOoHa AEeNCTBYHOLLMX MacC AS1s peakumm
C(rpacouT) + 2N20(r)= CO2(r) + 2N2(r) sBnaetcs:
a) u = k*c(C)*2c(N20); 6) U = k*c(C)*c(N20)?;
B) U = k*c(N20)?; r) u = k¥*c(COz2)*c(N2)>.

9. Ecnn 06beMm 3aKkpbITON CUCTEMBI, B KOTOPOM YCTAHOBUIIOCb XMMUYECKOE paBHOBECKE



2S0:2 (r) + Oz (r) <> 2S0s3 (r), YMEHBLWNTD:

a) TO CKOPOCTU NPSIMOM 1 0BpaTHOW peakLmi OCTaHYTCSA PaBHbIMMU;

6) ckopOCTb NPSIMON peakLmn cTaHeT BonbLue CKOpOCTM 0bpaTHON peakumu;
B) CKOPOCTb NMPSAIMON peakuumn CTaHET MEHbLLE CKOPOCTM 0BpaTHON peakuuu;
r) paBHOBECWE HE CMECTUTCS.

10. B kakow peakuum yBennyeHne obbemMa cuctembl He BbI30BET CMELLEHNSI PaBHOBECUS:
a) 2S02(r) + O2(r) « 2S0s(r);

6) N204(r) <« 2NO2(r);

B) Hz(r) + Clz(r) «> 2HCI(r);

r) Na(r) + 3Hz(r) «> 2NHs(r).

Mpumep TecToB no pasgeny 3 «KOCHOBbI XMMUYECKOU TepMOANHAMUKMU.
XumMunyeckasi KNHeTUKa U paBHOBecue»

1. Kak B TepmoanHammke HasbiBalOT OObEKT nccnegoBaHuna?
a) obpaseu;

6) Mmakpockonunyecknin obpase;

B) TepMOAMHaMMN4yeckas CMcTema;

r) maTepuanbHbI 0bpaseu,.

2. TepmoguHammyeckasa cuctema — 9710

a) MUKPOCKOMUYECKNIN OOBHEKT, BblAENEHHbIN U3 BHELLHEN cpeabl;

6) MakpocKonn4ecknin MatepmarnbHbIi 06BHEKT, KOTOPbIN OOMEHNBAETCS C

BHELLUHEeW cpeaon TensioTou;

B) MaTepuanbHbIi 0OBbEKT, KOTOPLIN 0OMEHMBAETCS C BHELUHEN CPeaoN BELLECTBOM;

r) NoOoM MakpOCKONUYECKNIN MaTepuanbHbli OOBbEKT, BblAENEHHbIN N3 BHELUHEN cpeabl
C NOMOLLbIO pearnbHO CyLLEeCTBYHOLLEN Unn BoobpakaeMomn rpaHN4YHON NOBEPXHOCTH.

3. Kakme KOHTakTbl C BHEWHeEN Cpeaon MOXeT WUMeTb  U30NUpOBaHHas
TepMoanHamudeckas cuctema?

a) Nobble KOHTaKTbl HEBO3MOXHbI;

6) TONbKO MEXaHUYEeCKME KOHTaKThI;

B) TONbKO AN Y3MOHHbIE KOHTaKTbI;

) TONbKO TEPMUYECKMNE KOHTAKTbI.

4. Kakne KOHTaKTbl C BHELLUHEN Cpeaon MOXeT UMETb 3akpbiTas cuctema?
a) TONbKo AU AY3NOHHbIE KOHTAKTbI;

6) TepMmnyeCKNE N MEXAHUYECKME KOHTaKTbI;

B) NntoOble KOHTaKTbl HEBO3MOXHDbI;

r) ANPPY3MOHHbIE N TEPMUYECKNE KOHTAKTbI.

5. OTKpbITble TEPMOLAMHAMUYECKME CUCTEMBI MOTYT 0OOMEHNBATLCA C
BHELUHen cpeaon

a) TONbKO BELLECTBOM;

6) Tonbko TENNOTON;

B) TONbKO 3HEpPruen;

) 3Hepruemn N BeLLeCTBOM.

6. Kakue cucrtembl n3yvyaet TepMmoanHammnka?
a) TONbKO U30NIMPOBAHHbIE CUCTEMBI;
6) Makpockonmuyeckne cuctembl NobbIX pasmepos;



B) MaKpOCKONMUYeckne TepmMoaMHaMUYECKMe CUCTEeMbl, KOTOpble MOFyT HaxoauTbCs B
paBHOBECUMU;
I) TONbKO 3aKPbITble MAKPOCKONMNYECKNE CUCTEMBI.

7. Kakne n3 nepeyncrneHHbIX BENIMYNH OTHOCATCA K TEPMOANHAMUNYECKNM
cBoncTteam?

a) macca, NNoTHOCTb, AaBfeHne, CKMMaAEeMOCTb;

6) Temnepartypa, BA3KOCTb, TEMNNOEMKOCTb, SHEPTUS;

B) XMMMNYECKOE KONMYECTBO BELLECTBA, TEMNNONPOBOAHOCTL, SHEPIUS;

r) andpdyauns, aHTanbnus, 06 bem, HaMarHN4EHHOCTb.

8. Kakne 13 nepevmcrneHHbIX BENNYNH ABNAKTCA UHTEHCUBHLIMU TEPMOANHAMUYECKUMMU
nepemMeHHbIMn?

a) Temnepartypa, XMMMYeCcKoe KONMMYECTBO BELLIECTBA, NIIOTHOCTb, YAENbHbIN

obbewm;

6) sHeprua, gaBneHne, NNOTHOCTb, KOHLEHTPaUNS;

B) NNOTHOCTb, KOHLEHTpaLUus, YAernbHbIn 06bem, TemnepaTypa;

r) 3HTpONUS, AaBreHne, NIOTHOCTb, SHEPIUSI.

9. Kakne 13 nepeymncrieHHbIX BENNUYMH SABMNAOTCA BHYTPEHHUMM NapameTpamMu CUCTEMbI?
a) Temnepartypa, MarHUTHas MHAYKUNS, S3HTPONUS,, HAMarHM4eHHOCTb;

6) naBneHne, NONAPU30BAHHOCTb, TEMSIOEMKOCTb MPY NOCTOSAHHOM 06beME,
Temneparypa;

B) OaBneHne, o6beM, BHYTPEHHSISt SHEPIUS, SHTamNbNUS;

) XMMU4ecKkne KonmyecTsa BELECTB, AaBleHne, Temnepartypa, SHTPOnus.

10. Kakne TepmoanHammnyeckme napameTpbl OTHOCATCS K 0600 EHHbIM

cunam?

a) faBneHne, XMMUYEeCKUIN NoTeHuman, TemnepaTypa;

6) KONMMYEeCTBO BeLLECTBA, NOBEPXHOCTHOE HATSXKEHME, ANEKTPUYECKUIN NoTeHuman;
B) NNIOTHOCTb, 06bEM, AaBfieHne, XMMUYECKUA NoTeHuman;

r) macca, gaeneHue, o6beM, NOBEPXHOCTHOE HATSXXEHME.

11. Kakne nepeymcneHHble BenMYnHbl 06nagatoT CBOMCTBaAMU GOYHKLUN
COCTOAHNA?

a) aHeprua 'mb6ca, TennoTta, TENNIOEMKOCTb, AaBIEHME;

6) Temnepartypa, SHTPONUA, TENIOEMKOCTb NPU NOCTOAHHOM OaBNEHUN;
B) BHYTPEHHSS 9Heprus, paboTa, 06bem, XMMNYEeCKMI noTeHuunarn,

r) SHTponus, TennoTa, BHYTPEHHNASA 3Heprus, Temneparypa.

12. B yem oTnvuve TepMOOMHAMMUYECKOro OMNUCaHUs COCTOSIHUA cuctembl U doasbl
BellecTBa?

a) Ona onucaHua CcoCTosHMS  hasbl  BewecTBa [OOCTAaTOMHO yKas3aTb  TOMbKO
9KCTEHCUBHbIE NapameTpsbl;

6) 4nsa onncaHnsa cocTosaHUA pasbl BellecTBa HEOOXOANMO yKa3aTb MHTEHCUBHbIE U BCe
9KCTEHCUBHbIE NapameTpsbl;

B) 4119 ONUCaHNA COCTOAHNS CUCTEMbI HEOBXOOUMO YKa3aTb MHTEHCUMBHbIE NapamMeTpbl U
X0Ts1 Obl O4MH 3KCTEHCUBHbBIN NapameTp;

r) ANna onucaHuMs COCTOSHUS CUCTEMbl HeoBXoOUMO yKasaTb TOMbKO 3KCTEHCUBHbIE
napamMeTpbl.

13. Kakoe cocTosiHne TepMognMHaMmn4eckon cucTteMbl HasblBaeTCA PpaBHOBECHbLIM?



a) COCTOSIHME U30SIMPOBAHHOW CUCTEMDI;

6) coOCTOSIHME 3aKPbITON CUCTEMbI MPU NOCTOSSHHOM AaBMEHUU;

B) COCTOSIHME OTKPbITOW CUCTEMbI NPY NOCTOSIHHOM 06beMe;

) COCTOsSiHME, B KOTOpPOE MepexoauT cucTema NPy MOCTOSIHHbIX BHELUHMX YCIOBUSIX,
XapaKkTepuayrLLeecsi HEM3MEHHOCTbIO BO BPEMEHWN TEPMOAMHAMUYECKMX NapaMeTpoB U
OTCYTCTBMEM B CUCTEME NOTOKOB BELLECTBA M TEMMOThI.

14. BbibepuTe npaBunbHoOE onpeaenieHme CTauMoOHapHOro COCTOSAHNSA CUCTEMBI.

a) 3TO paBHOBECHOE COCTOSAHNE N30NMPOBaHHOW CUCTEMBI;

6) 9TO coCcTosiHMEe, NpU KOTOPOM TepMOAMHaMUYecKne nepemMeHHble MOCTOSHHbI BO
BPEMEHU, HO B CUCTEME UMEIDTCS NOTOKM;

B) paBHOBECHOE COCTOSAAHME 3aKPbITOW CUCTEMBI;

) paBHOBECHOE COCTOSIHNE OTKPbLITON CUCTEMBI.

15. Y10 B TEpMOANHAMMKE HA3bIBAKOT TEPMOANHAMUYECKMM NPOLECCOM?
a) HepaBHOBECHOE COCTOSIHNE CUCTEMbI;

0) cTaunmoHapHoe COCTOSIHWE CUCTEMBI;

B) NocrneaoBaTenbHOCTb HEPABHOBECHbBIX COCTOSIHUIA CUCTEMBI;

) MIBMEHEHME COCTOSAAHUS CUCTEMBbI, XapaKTepumayoLeecs N3MeHEHNEM ee
TEepMOANHAMUYECKNX NEPEMEHHDIX.

16. Kakon TepMmognHaMmn4ecKknin NpoLecc HasbiBatoT paBHOBECHbBIM KBA3NUCTAaTUYECKUM?
a) npouecc, NpuM KOTOPOM U3MEHSIIOTCS TOMBbKO BHELUHNE NEPEMEHHbIE;

6) npouecc, paccMaTpMBaeMbIl KaK HEMNPEpPbIBHbIA PS4 PaBHOBECHbLIX COCTOSIHUN
CUCTEMBI;

B) npouecc, Npu KOTOPOM U3MEHSAIOTCSA TOSNbKO BHYTPEHHNE NepeEMEHHbIE;

r) npouecc, paccMaTpvBaeMblil KaK HeMnpepbiBHbIM psAL HEepaBHOBECHbLIX COCTOSIHUK
CUCTEMBI.

17. Kakoe 13 npuBedeHHbIX HWXe onpeaeneHnin obpatmmoro TepMOLMHAMUYECKOro
npouecca sBnseTca npaBuUbHbIM?

a) npouecc, Ans OCyLeCTBNEHMS KOTOPOro He HaJo 3aTpavnBaTh SHEPIUIO;

6) npouecc, NPOMCXOAALLMIA TOSBLKO NPK 3aTpaTe HEPrnn CUCTEMBI;

B) paBHOBECHbIN MpoLecc, Nocre KOTOpPoro cuctema v okpyxarowas cpega

MOryT BO3BPaTUTLCHA B HAYanbHOE COCTOSAHUE;

r) npouecc, npoTeKawwmin NpU  KOHEYHbIX  Pa3HOCTAX  OEUCTBYHOLWMX U
NPOTUBOLENCTBYHOLLMX CUTI.

18. Kakown npouecc Ha3biBaloT agnadbatndeckum?

a) npouecc, Npu KOTOPOM CUCTEMA He NMony4YaeT TennoTbl U3BHE U HE OoTAaeT

ee;

6) ntobon paBHOBECHLIN NPOLECC;

B) NpoLecc B naeanbHOM rase, XapakTepum3ayoLnNcsa NOCTOSAHHOW TEMMOEMKOCTbIO;
r) npouecc, Npn KOTOPOM CUCTEMA UMEET TEMSIOBOW KOHTAKT C OKpYXatoLlen
cpenon.

19. Kakvme U3 nepeyncrieHHbIX HWXKe MNpoLecCoB HABNAKTCA TepMoANHaAMUYECKU
HeobpaTUMbIMN?

a) pacwmpeHve naeanbHoro rasa B Bakyym, CMeLLeHne naearbHblX ra3os;

6) HarpeBaHWe cUCTeMbIl, M30TEPMUYECKOE CXKaTue, agnabatmyeckoe paclumpeHue;

B) oxnaxgeHne cuctemMbl, U306apHoe paclumpeHne, cMeLLeHne rasos;



r) agnabaTnyeckoe cxatve, TeNNoobMeH mMexay cucTemMamu C pasHbIMU HayarbHbIMU
Temnepatypamu.

20. Npu kaknx ycrioBnax TepMogmHamMmyeckum npoLecc MoXxeT NpoTekaTb
paBHOBECHO (KBa3uctaTuyeckun)?

a) NpU KOHEYHOW Pa3HOCTU OENCTBYIOLWNX U NPOTUBOAENCTBYIOLMUX CUIT;

6) 6eckoHe4yHO Manasi pas3HOCTb AENCTBYHOLMX N NPOTUBOAENCTBYHOLLMX CUI,
BGEeCKOHEYHO MeaneHHoe TedeHne npolecca, abcontoTHbIE 3Ha4YeHNa paboT
nNpsiMoro n o6paTHOro NPOLEeccoB OAMHAKOBbI, @ UX MYTWU COBMNAaAAaloT;

B) COBEpLLEHNE MUHMMATbHOW paboTbl;

) NPy KOHEYHOM Ha4vanbHOM Pa3HOCTM AENCTBYIOLLEN N NPOTUBOLENCTBYHOLLEN CUST.

21. MocTtynat o TepMOAMHAMW4YECKOM paBHOBECUM (MEpPBOE WCXOAHOE MONOXeHue
TepMOAVNHAMWUKMK) rnacut

a) nbasa cmctema HaxoguTCs B COCTOSIHUM TEPMOAMHAMMUYECKOro paBHOBECHS;

6) nobass n3onnpoBaHHas CUCTEMA C TEYEHMEM BPEMEHU NPUXOAUT B COCTOSIHME
TepMoANHaAMNYECKOrO paBHOBECUS 1 CAaMONPON3BOSIbHO BbINTK U3 HEMO

He MOXET;

B) M30NMpoBaHHas CUCTEMA CaMOMNPOWM3BOSbHO HE MOXET MnepenTn B COCTOsiHME
TEpPMOANHAMUYECKOTO PaBHOBECUS;

) paBHOBECHOE COCTOSIHNE OTKPbITON TEPMOANHAMMUYECKON CUCTEMbBI HEAOCTUXKUMO.

22. BTOopoe ncxogHoe nonoxeHue TepmMoavHaMuKu, U HyneBon 3aKoH
TEpMOAMHAMMKK, YTBEPXKOAET, YTO

a) BHYTpeHHsAS aHeprnsa cuctembl npu 0 K paBHa Hynto;

6) ecnu cuctema A HaxoguTcsa B TEMSIOBOM paBHOBeCUM ¢ cuctemon B, a cuctema B
HaxoauTcs B paBHoBecunm c cuctemom C, 10 cuctembl A n C Takke HaxoasaTca B
TENSI0BOM paBHOBECUN;

B) CyLLeCTBYET UHTEHCUBHAs (PYHKLNSA COCTOSIHUSA paBHOBECHOW CUCTEMbI —
TemnepaTypa, Npu 3TOM paBeHCTBO TeMnepaTyp ABYX UM HECKOJTbKMUX CUCTEM SIBMAETCS
HeoBX0aUMbIM YCITOBUEM UX paBHOBECUS MeXay COOOW;

r) TemnepaTtypa — BHELIHWI NapaMeTp paBHOBECHOW CUCTEMbI.

PopMbl NPOMEXKYTOYHOW aTTecTaLum
Cemecmp 2
MpumMepHbIN NepeyYyeHb BOMPOCOB A NPOMEXYTOYHOW aTTecTaumm (3a4eT)

1. OCHOBHbIE KNacCbl CIOXHbIX HEOpPraHWYeckux coefuHeHun: okcuapbl (KUCNOTHbIE,
OCHOBHble, amM(oTepHble), 0ObLIME XMMUYECKME CBOMCTBA (peakumn); OCHOBaHUS
(lweno4n, TpyaHopacTBOpUMbIE, aM(POTEPHbIE OCHOBaHUS, KUCITOTHOCTb OCHOBaHUN),
obLme Xmmumyeckme CBOWCTBA; KUCIOTbl (OCHOBHOCTb KUCIOT, CUMbHble, crnabble
KUCNOThbI), 06LLUME XMMUYEeCKne CBONCTBA; CONKU (CpeaHue, KUCIble, OCHOBHbIE), ObLue
XUMUNYECKMEe CBOUCTBA.

2. ®aKkTop 3KBMBANEHTHOCTU M MOSNSIPHAA Macca 3KBMBANEHTOB MPOCTbIX U CIOXHbIX
BelwlecTB. OObeM aKkBMBanNeHTa ra3oB. 3aKOH 9KBMBANEHTOB.

3. KpaTkue cBegeHuna no teopumn ctpoeHnsa atoma. OCHOBHblE TEOPUMN MOAENN CTPOEHUS
atoma. Mictopus atux Teopun (mogens TomcoHa, Pesepdopaa, bopa).

4. OCHOBHblEe MOHATUA N MPUHLUUMNBbI KBAHTOBOW MEXaHWKWU: aToM, aTOMHas opbuTans.
KBaHTOBble 4ucna. OnucaHue COCTOSIHMS O3rfeKkTpoHa B aTtome. YpaBHeEHWe
LpeauHrepa. MHoroanekTpoHHble atombl. [NpuHumn Maynn, npasuno N'yHaa, npyHuun



HauMeHbLlen aHeprun (nNpaBwusio KneykoBCKOro) M MX Yy4eT npu  COCTaBNeHUu
3NIEKTPOHHbIX hopmyn.

5. Mepuoanyeckmn 3akoH [O.N. MeHpgeneesa. CTpykTypa nNepuoavyeckon CUCTEMBbI,
nepvodbl rpynnbel, noArpynnbl. M3MeHeHWe OKUCNUTENbHO-BOCCTAHOBUTENbHbIX
CBOMCTB 9fIeMEHTOB B noarpynnax, rpynnax, nepuogax. CBssb CTpOeHUs aToma C
norioxxeHnem anemMmeHta B nepuogundeckon cucteme [O.A. MeHnpgeneesa. YTo
nokasblBaeT HOMep nepuoga, HoMep rpynnbl U NOPsAKOBbLIM HoMep. Knaccudukaumsa
91eMEHTOB B 3aBUCMMOCTW OT 3NIEKTPOHHOIO CTPOEHMUS.

6. CBoncTBa HeNTpasibHbIX aTOMOB, XMMUYECKNX 3NTIEMEHTOB MPOCTbIX BELLLECTB: 3HEPrus
MOHM3aLMN, CPOACTBO K OfEKTPOHY, OTHOCUTESIbHAs SMeKTpooTpULAaTENbHOCTD,
pa3mMmepbl aTOMOB U MOHOB.

7. OcHOBHble BMAbl XxMMmu4yeckon cBA3n. CoBpeMeHHble NpeAcTaBfneHus o npupone
XuMmndeckomnm cBssn. KoeaneHTtHas cBs3b. MeToq BaneHTHbIX cBA3en. Teopusa OBIT.
MeTon monekynsapHbix opbutanen.

8. MexaHn3mbl 06pa3oBaHMs XMMUYECKOW CBA3WU. DHepreTuyeckme u reomeTpudeckue
XapaKkTePUCTUKN XUMmU4eckon cBs3n. CBOMCTBA KOBANEHTHOM XMMUYECKOW CBA3U —
HaCbILAeMOCTb, HanpPaBiEHHOCTb.

9. MonspM3yemMocTb U NONAPHOCTb CBA3U. DNEKTPUYECKUA MOMEHT aunons. OguHapHble
N KpaTHble cBA3N. CBONCTBA MOHHbLIX COEANHEHUN.

10. Xummnyeckasa TepmoamHaMmmka. PyHKUNN COCTOAHUS CUCTEMbI — BHYTPEHHAS SHEePrus.

[MepBbIi 3aKOH TEPMOANHAMUKN. DHTaNbNUS.

11. TennoBon 3pdeKT peakumn. IOK30TEPMUYECKME U SHAOTEPMUYECKME MNPOLECCHI.
Tepmoxumnyeckune ypasHeHus1, 3akoH ['ecca. Cneacteus U3 3akoHa [fecca.

12. Btoponn 3akoH TepMOAWHaAMUKW. OHTponus. Ee unameHeHne B XUMUYECKMX
npoueccax.

13. HanpaBneHne xummn4yeckmnx peakumn. Heprua N'mbbcea.

14. CKOpOCTb XMMUYECKMX peakunin. 3aBUMCUMOCTb CKOPOCTM FOMOFEHHbIX peakuun oT
KOHLIeHTpaLuMm1 pearnpyoLwmnx BewwecTB. 3akoH 4eNcTBUA Mmacc. KoHCTaHTa CKkopoCTu
peakuuu.

15. 3aBUCMMOCTb CKOPOCTM peakumm oT Temnepatypsl. [Npasuno BaHT-INodda.

16. MNoHATMEe 06 3Heprum akTmBauuun. AKTUBMPOBAHHBLIA (NEPEXOOHbLIN) KOMISEKC.

YpaBHeHne AppeHuyca.

17. O6paTUMOCTb XMMUYECKNX peakumn. XMMmn4eckoe paBHoBecue. BrnvsiHme BHELLHMX
drakTOpPOB Ha caABUTr XMMmn4eckoro pasHoBecus. [NpuHunn Jle WaTtenbe-bpayHa.

18. PactBopbl. KomnoHeHTbl pactBopa. Knaccudukaumss pacTtBopoB. Tennosble
adheKTbl NPU PacTBOPEHUN BeLLeCTB. PacTBOPUMOCTb BELLECTB U €€ 3aBUCUMOCTb
OT TemnepaTypbl.

19. Cnocobbl BblpaXeHNA KOHLEHTpauumn pactBopoB. [NoHATNE 06 aneKTponnTU4eCcKon
anccoumnaumn.

20. MNoHaTMe o ctenenn guccoumaumn. CunbHble U crnabble aNeKkTponuThbl. 3akoH
pasbaeneHnsa OcTBanbaa.



MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ atTTectaumm no guncumniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pe3yribTatam 0by4YeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblix obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPOrpamMmMon KOMNeTeEHUNN B Te4YEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasan Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMIN (hakTUYECKOro MaTepuana, ymeHue
CaMOCTOSATENbHO pellaTb KOHKPETHbIE MpaKTUYeckne 3agayvv NoBbILLEHHOW CMOXHOCTM,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnseTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUMUA OLEHNBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLeHKa «YyOOBMNEeTBOPUTENbHOY»: OOyYaloLWMiics rnokasan MNpoYHble 3HaHUS OCHOBHbIX
NONOXEHMI (haKTUYECKOro MaTepuarna, yMeHne caMoCTOSTENbHO pellaTb KOHKPETHbIe
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLNIA;

«Y[OOBMEeTBOPUTENBHO» — BbICTABMSAETCS, €CNU CPOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX TMOSMIOXXEHUN (AKTUYECKOro MaTepuana, yMeHue nosfyyYnTb C MOMOLLbIO
npenogasaTtensa npaBuUiibHOE peLUeHWe KOHKPETHOM MpaKTUYeCcKoM 3ajayu M3 4vucna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTaBMSETCH, €Cnu npu oTBeTe oby4varollerocd
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHUSAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCcKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvalomnxcs OLEHMBAKTCA MO cneaylwum obwmm
KpUTEpPUSIM: pacrnosHaBaHue nNpobnem; onpeaeneHne 3Ha4yMmon MHpopmMaumn; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCe 3adaHWA B CPOKW, YCTAHOBIEHHbIE
npenogasatenem. OueHka «YOOBMETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPOAOKMTL Ha Gonee No3gHMX atanax obydeHus, B Xxoge M3y4YyeHus Apyrnx y4ebHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHkn tecta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHUS;

71-85% - oueHKa «XOpOoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MNoKasbliBaAKOLWNM CUCTEMATUYECKUMM XapakTep 3HaHWKn Mo
ANCUUNIIMHE U CNOCOBHBIN K X CaMOCTOATENbHOMY MOMOSIHEHMIO 1 OOHOBIIEHUIO B X04€e
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4vatowmnmncsa obHapyXnBaeT 3HaHNe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom Ans
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3agaHus, NpegyCMOTPEHHbIE MPOrpamMmmMon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHka «HeyaoBMneTBOPUTENbHO»: 0byYaloLWmMica SeMOHCTpUpyeT
npobenbl B 3HAHUAX OCHOBHOrO y4yebHOro nporpamMMHOro Marepuana, Aonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvaromnxcs, KoTopas MO3BONSET npenogaBaTesnto OUeHUTb CEHOOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaTtoB 0Oy4YeHWs, a Takke YpPOBEeHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«yOO0BIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO UCNONb3oBaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHnst OLUEHKM Ha 3a4yeTe CryXUT YpOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaeMoCTb Ha 3a4eTe onpegendeTcAa oueHKaMn: «3a4TeHO»; «He 3a4YTeHO».

OueHka

Kputepun oueHuBaHus

BannbHo-
penuTuHroBsas
OLeHKa

«3ayTeHo»

O6yuyatowmnncsa ocBOUIN KoMMeTeHUmn
avcumnnuniel Ha 51-100 % n nokasan xopoLune
3HaHMS M3Yy4YeHHOro YyyebHOro maTepuana,
NOMMYHO W TMOCNeaoBaTENbHO U3NOXUMN W
NMOSTHOCTBIO PacKpbifl  CMbIC Npeasiaraemoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTL  TEOPETUYECKME  3HaHUA  Ans
peLleHns NpakTU4YeCcKon 3agayu; BbINOSHUI BCE
KOHTPOSbHblE  3adaHus,  NpefyCMOTPEHHble
paboyen nporpammMon ANCLUNNINHBI

51-100

«He 3auyteHo»

O6yuvatowmmca OCBOMI KoMMeTeHunmn
AVNCUMNNNHBI MeHee Y4eM Ha 51% u npu oTeBeTe
Ha npegnaraembin BOMPOC  BbIABUIIMCH
cyllecTBeHHble npobenbl B 3HaHUAX Yy4ebHOro
maTtepuana, HeyMeHune c NMOMOLLIbIO
npenogasatens nony4nTb npaBunbHoe
peleHne MNpakTUYEeCcKoW 3agayn; He B MOSTHOM
oO0beme BLINOMHWUM BCE KOHTPOMbHbIE 3adaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
OVCUMUMINHbI

0-50

OcHoBaHMeM [ONns onpefeneHus OLEHKU Ha 3K3aMeHe CIYXWUT YpPOBEeHb OCBOEHUS
obyvawlmmMca y4eBGHOro maTepuana, yMeHue peluaTb MpakTM4eckne 3agadn u
hopMUPOBaHMA KOMMETEHLMSA, NPeayCMOTPEHHbIX Y4eGHbIM MaHOoM.

YcneBaeMoCcTb Ha

oK3amMeHe OnpefenseTca OLUEHKaMW: «OTMUYHO», «XOPOLLO;
«Y[I0BMNETBOPUTENBHO»; «HE YA0BNETBOPUTENBHOY.

AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHus y4yebHoro maTepuana,
MOMMYHO M MocneaoBaTenbHO U3MNOXUI
coAepXaHue OTBETOB Ha  BOMPOCHI
buneTa; nNpooeMOHCTpUpOBan yMeHue

UNMCTPUpPOBaTh TeopeTudeckne
NONOXXEHUSA KOHKPETHBIMU NpuMepamn v
cBoboaHO BbINOSTHATH
9K3aMeHaUuWOHHble  3aJaHund; YCBOWI
OCHOBHYHO n O3HaKoMunca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSTHWI BCE KOHTPOSbHbIE 3agaHus,
npenyCcMOTPEHHbIE paboyen

nporpaMmMon AUCLMNINHBI

OueHka Kputepum oueHnBaHus BannbHo-
penTuHroBsas
OoLeHKa
«OTnnYHO» Obyvarowmnca ocBoun  KOMMNeTeHUUn 86-100




«XopoLlo»

Ob6y4atowmnncss ocBomn  KOMNETEHLUN
OVCUMMIMHBI  Ha Bcex JTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokune 3HaHusa yyebHoro matepmana,
NOrMYHO N NocnegoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMpPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTH; NpoaeMOHCTpMpoBan
yMeHune UNACTPMPOBATh
TeopeTunyeckmne NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
9K3aMeHaUMOHHbIE  3aJaHud; YCBOWI
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHON nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpeHHbIe paboyen
nporpaMmmon ANCUNNINHGI

61-85

«Y[oBneTBOpUTENBHO»

Ob6y4atownncss ocBoun  KoOMMNeTEHUUN
AMCUMMNNWMHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanMom ans JanbHenwero
OCBOEHMA y4yebHbIX nporpamm, HO
AOMNyCTU MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl OGuneta un npu
BbIMONHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
nuTepartypowm, pekoMeHa0BaHHOM
nporpaMmmonu; crnpasurics C
KOHTPOSbHbIMM 3a4aHNAMM,
npeaycMoTpEHHbIMU paboyen
NpPorpaMmMon ANCLUNMNINHGI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnncs ocBoM  KOMMNETEHLUK
AUCUMNIIMHBI  Ha Bcex JTanax Wux
dopmmpoBaHna mMeHee 4eM Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNNanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouel
NporpamMmmMon AUCLUNINHBI

0-50

UHTerpanbHas oueHkKa

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHrosas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2unl 2, He3avet 0-50
54,3 3aver 51-100




