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b1.0.02.04 «Xumusa»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasJeHNI0 MOAroTOBKM (cneumanbHocTu) 13.03.02 dneKTpodHepreTuka M 3dJIEKTPOTEXHUKaA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 144 o1 28.02.2018 u
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:

MpeLcefaTenb MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTA (MK y4ebHo- H.A CyxoBa
MeTOAMNYECKOW KOMUCCUM)

(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

HaumeHoBaHue

PesynbtaTtbl 00y4yeHus

KaTerobun Koa m Kon u HaumeHoBaHue (3HaTb, yMeTb, BnapgeTh,
(r I1I1'::I) HauMeHoBaHue WHAMUKaTOpa OO0CTUIXKEHUS COOTHEeCEHHbIe C
Py - KOMMeTeHL U KOMMNeTeHLU U WHAUKATOPAMMU OO0CTUIXKEHUSA
KOMMeTeHLU !
KOMNeTeHuuu)
ObwenpogeccrnoHanbHble KOMAETEHLUN
OMNK-3 CnocobeH
NPUMEHATb
COOTBETCTBYHOLLNN
N3UKO-
snaa:eMngquKmm BnapeTb TeopeTUYeCKUMHU
ANNanaT. METOb! MeToAaMn ONMMcaHnsa CBONCTB
pat, A OMNK-3.7 emoHCTpupyeT MPOCTbIX N CJIOXKHbIX BELLECTB
®dyHpoameHTaslbHasa | aHannsa un
NMOHUMaHNE XUMNYECKINX Ha OCHOBE 3JIEKTPOHHOI0
noaroToBka MoLennpoBaHus,
npoL,eccos CTPOEHMA NX aTOMOB 1
TeopeTnyecKoro u .
MOJIOXKEHNSA B MEPUOJMNYECKON
3KCNepuMeHTanbHor

0 UccnefoBaHus
npu peLleHnm
npodeccnoHabHbIX
3apay

CNCTeEME 31IEMEHTOB

3HaTb y4YeHune 0 CTPOeHUN
BELECTBA; 3JIEKTPOHHOE
CTPOEHMe aTOMOB, MOJIEKY U
NOHOB; NeprnoanyecKnii 3aKoH
O.. MeHpeneesa; NpUHLUNbI
MOCTPOEHMS NEPUOANYECKON
CUCTEMBbI 3/IEMEHTOB

YMeTb faTb XapaKTepPUCTUKY
3JIEKTPOHHOI0 CTPOEHNS 1
CBONCTB XMMUNYECKOr0
3/1IeMeHTa MO MOJIOXKEHWIO B
nepuoanyeckon cncteme

2. MecTo gucuunauHbl (MOopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo oucUMMInHLI (MOAYNs) B CTPYKType 0bpa3oBaTesibHON NporpaMMbl: obsizaTesibHas YacTb

Kop,
KOoMnN MpepwecTBylowme MapannenbHo ocBanBaeMble
Mocnepylowme AUCUUMNIIUHDI
eTeHL, OUCLUNJIUHBI OUCLUNIUHBI
umn
ocynapCTBeHHas UTOroBas
aTTecTauus: NoAroToBKa K npoueaype
3alUMThl U 3aWMTa BbIMYCKHOW
KBaNMMUKaLNOHHON paboTsl;
OlMK-3 | MaTemaTuka; ®Pusmnka MaTemaTuka; ®un3nka ® H P
MaTemaTuka; MaTemaTunyeckoe
MOAENNPOBaHNE B 3/IEKTPOIHEPTeTHKE
N 3N1EeKTPOTEXHMKE; YyebHas
npakTuka: npouanpyowas npakTnka

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHLIX eAMHUL,AX C YKa3aHUeM KoJIM4yecTBa
aKaAeMn4YeCcKux 4acoB, BbiAeJIeHHbIX HA KOHTAaKTHYI0 paboTy oby4alowmxcs ¢




npenopaBateneM (No BUAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATEJIbHYIO paboTy

obyualowuxcs

B 2 ceMmecTp
cero 4yacos
Yyacos /
- / 4yacoB B
Bup yuebHon paboTbl - 4acoB B
3/1IEKTPOHHOM .
dbopme 3/1IeKTPOHHOM
dopme
AynouTopHas KOHTaKTHas pabota (Bcero), 48 48
B TOM Yyucne:
NabopaTopHkle paboTsl 16 16
Jlekuunn 16 16
MpakTuyeckne 3aHATUS 16 16
CaMmocToaTenbHasa pabora (Bcero), 96 96
B TOM Yuce:
NnoAroToBKa K 3a4eTy 8 8
NoAroToBKa K NlabopaTopHbIM paboTam 12 12
NMOArOTOBKa K MPaKTUYECKMM 3aHATUAM 12 12
COCTaBJ/IeHNEe KOHCMEeKTOoB 64 64
UToro: yac 144 144
UToro: 3.e. 4 4

4. CopepixaHue gucuMnauMHbl (Moayns), CTPYKTYpupoBaHHOE Mo TeMaM (pasaenam),
C YKa3aHueM OTBeeHHOro Ha HUX KoJInYecTBa akageMU4eCcKux 4YacoB U BUA,0B

y4eOHbIX 3aHATUHI

Bupabl yuebHOM
Harpysku u ux
Ne HauMeHoBaHMWe paspena AUCLUNINHDI TPYAOEMKOCTb, Hachl
paspena
n3|np|n3|cec|Beero
YyacoB
1 TeopeTnyeckmne 0CHOBbI XMMUW 4 14| 4| 28 40
2 O6uine 3aKOHOMEPHOCTUN NPOTEKAHUSA XUMUYECKNX MPOLLECCOB 614141 32 46
3 OCHOBbI XIMUYECKON TEPMOANHAMUKIN. XUMUYECKasa KMHETMKA U 61slsl 36 5g
paBHOBeCKe
WNtoro| 16 | 16 | 16 | 96 144
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuyecrtBso
Ne HauMeHoBaHWe Copep)xaHue neKkuum yacos /
TeMma nekuum (mepeyeHb AMOAKTUHECKUX e AUNHNLL: 4acoB B
3aHATHA paspena y
pacCMaTpuBaeMbIX NOATEM, BOﬂpOCOB) 9JIEKTPOHHOMU
cdhopme

2 ceMecTp




OCHOBHble MOHATUSA

I'IpenmeT n cogepxaHme XmmMmnn. ATOMHoO-

TeopeTuyeckune
OCHOBbI XMW ATOMHO-MOJIEKYNSAPHOIO | MONeKynapHoe y4eHne. CTpoeHue aTtoma. 2
yYeHuns KBaHTOBbIE YC/la 1 aTOMHbIE opbuTann,
SJIeKTPOHHbIE (POPMYJIbl 3/IEMEHTOB.
Mepnoamnyecknin 3aKoH | MNeproanyeckunin 3akKoH 1 nepunogunyeckas
TeopeTunyeckme | v nepuomnyeckas cuctema anemeHToB [./. MeHLeneesa. 2
OCHOBbI XMUW CUCTEeMa 3/1EMEHTOB CBA3b 3N1EKTPOHHOr0 CTPOEHNS aToMa C
0.. MeHpeneeBa €ro rnoJIoKeHneMm B Neproanyeckon
cucTeme.
Obwme OCHOBHble MOHATUSA U 3aKOHbI
3aKOHOMEPHOCTH COBPEMEHHON XMuK. Knaccmdukaums
OCHOBHble 3aKOHbI o
npoTekaHusa XAMIY HeopraHn4ecknx CoeJHeHUN. 2
XUMUYECKNX XMNYeCKNIN SKBNBAJIEHT. 3aKOH
npoL.eccos 3KBMBAJIEHTOB.
CoBpeMeHHble NpefcTaBNeHNS O
Obuwwne npupoae XMMN4eCckon ceasu. Tunbl
3aKOHOMEPHOCTH CBA3EN U BANSHUE XapaKTepa
XvMunyeckas CBsi3b 1 .
npoTeKaHusa XUMUYECKOWN CBA3UN Ha XUMUYecKmne 2
CTpOEeHne MoneKyJs y
XUMUYECKNX CBOMNCTBa BelLecTB. OCHOBHbIE
npoLLeccos napaMeTpbl XMMUYECKOW CBA3N: SHEPI U4,
LJINHA, BaNIeHTHbIN Yyron
Obuwme KoBasieHTHas CBA3b. MexaHn3m
3aKOHOMEPHOCTH o0bpa30BaHNsa 1 CBONCTBA KOBaJIEHTHOM
npoTeKaHus KoBasieHTHas CBA3b CBS13M. HanpaB/IeHHOCTb KOBaNIEHTHOM 2
XUMUYECKMX cBasn. M'mbpuansaumsa aToMHbIX
npoL.eccoB opbuTtanen.
OcHosbl JHepreTnka XMMNYECKUX peakLmi.
XUMUYECKOW OCHOBbI XMMNYeCKOW TePMOANHAMUKMN:
TEepMOAMHAMUKW. | DHepreTuka T/4 cucTteMma, haza, KOMMNOHEHT, FOMO- 1 2
XvMnyeckas XUMUYECKNX peakLni reTeporeHHble CUCTEMbI, T/4 MapaMeTpbl
KUHEeTUKa n 1 T/0 PYHKLUMW. TIoOHATUE 0 BHYTPEHHEN
paBHOBecue 3HEpPruv 1 3HTaNbLNNN.
MepBbIN 3aKOH TEPMOAUHAMUKMN.
OCHOBbI JK30TepMUYecKme n s3HAoTEPMUYecKme
. npoLeccol. TepMoxuMmnyeckme
XUMUYECKON
ypaBHeHWS. 3aKoH ecca n cnefcTame us
TEepPMOAVNHAMUKMN.
TepMoanHaMmmKa Hero. TepMoXMMUYeCcKmne pacyeThbl. 2
Xnumunyeckas o .
MoHsTKe 06 aHTpoNUK. BTopoi n TpeTuii
KWHETUKa n
3aKOH TepMoanHaMuKn. dHeprusa Mbbca
paBHOBecue _
KaK KpUTepuin BO3MOXXHOCTY MPOTEKaHMA
XUMUYECKNX peakLinii.
XVMUYecKas KUHETUKA U XMMUYeCcKoe
paBHoBecue. OCHOBHbIE MOHATUS
XUMUYECKON KUHETUKKN. DaKTophI,
OcHoBbI BJINAKOLLME HA CKOPOCTb XUMUNYECKNX
XUMUYECKOW peakuuin. 3aKoH AenCTBMA Macc.
TepMoanHaMUNKN, MpaBuno BaHT-Fogda. MoHATHe 06
XvMnyeckas KUHeTuKa 2
XvmMryeckas 3Heprun akTuBaLmm. OCHOBHbIE
KWHETUKa 1 (hakToOpbl, ONpenensoL e HarnpasaeHne
paBHoBecue peakuum 1 COCTosAHNE paBHOBECKS.
MpuHumn Ne WaTtense-bpayHa.
PacTBOpbl. Bbipa)keHne KOHLEeHTpaL i
pacTBOpPOB
Wtoro 3a cemecTp: 16
WTtoro: 16

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM




Konuyectso

Tema Copep>xaHue nabopaTopHOro 3aHATUA yacos /

Ne HauMeHoBaHue

nabopaTtopHoro (NepeyeHb ANAAKTMHECKUX eanHNLL: 4acoB B
3aHATUA pasgena .
3aHATUA paccmaTpuBaeMbIX MOATEM, BOMPOCOB) | 9N€KTPOHHOMN
¢popme
2 ceMecTp
Knaccugumkaumnsa HeopraHnyeckux
OCHOBHble BewecTB. OKCMAbl: OCHOBHbIE,

1 TeopeTunyeckne | Knaccol amoTepHble, KNCNOTHble. PU3NKO- )

OCHOBbI XMW HeOopraHnYecknx | Xmummyeckune ceoncTBa. KncnoTbl:
coeuHeHNI HoMeHKNaTypa. OCHOBHble (h3MKO-
XUMMYecKne CBONCTBaA
OcHoBaHUSA: Kaccugpukaums,
OCHOBHbIe
HOMeHKNaTypa. PU3NKO-XUMUYECKMe
TeopeTuyeckne | Knacchl »
2 csoncTBa. Cosn: HOMeHKNaTypa, 2
OCHOBbI XYMUN HeopraHnyecknx
y knaccupukaumsa. OCHOBHbIE (HU3NKO-
coefHeHWI . .
XUMUYeCKme CBONCTBa CoNen
Obwwe CKOPOCTb XMMUYECKUX peakLmm 1
KnHeTunka n
3aKOHOMEPHOCTH CKOPOCTh (hakTOpbI, BANSAIOLWME 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

peakuuu XUMMNYECKOro paBHOBECHUS
npoLeccos
OcHOBbI MpuroTossieHne
XUMMNYECKON pacTeopa Knaccudgumkaumnsa pacTBopoB.

5 TEPMOOUHAMUKN. | KNCOTHI. PacTBOPUMOCTb. HacbILWEHHbIN pacTBop. 7
Xnummyeckas OnpepeneHune KoHueHTpauus pacteopa. MaccoBas 0o
KUHEeTUKa n HOPMaJIbHOCTU U | N MOSIANIBHOCTb pacTBoOpa.
paBHOBecKe TMTpa
OcHoOBbI MpuroTosneHne
XUMUYECKOW pacTBopa

MonbHas gona. MonsapHasa KOHLEeHTpaLuns
TePMOAUHAMUKN. | KNCOTBI.

6 BewecTBa. OnpepesneHve TuTpa. 2

Xummnyeckas OnpepeneHne
MexaHun3M pacTBOpeHUs

KUHEeTUKa n HOPMasIbHOCTN 1
paBHOBecue TUTpa
OcCHoBbI
XUMUNYECKON y KoHLeHTpauma NoHOB BoAOpoda B

BooopogHein LeHTpau AOPOA
TEePMOLAUHAMUKNA. pacTBope. MeToabl onpeaeneHmns

7 nokasaTesib pH 1 2
XuMunyeckas . | 3Ha4eHunsa pH. 3Ha4veHunsa pH B pacTBopax

rMAPONN3 conen »
KNUHEeTUKa n pPa3HOM KUCIOTHOCTM
paBHOBecCue
OcCHoBbI
XUMMNYECKON y y
BopopogHbiin Fmoponus conen. KonnyecTseHHas
TEPMOLAUHAMUKNA.
8 XUMUYECKas nokasaTtesib pH n | xapakTepucTuka rugponunsa. CteneHb 2
rmgponns conen | rmaposmsa. KoHCTaHTa rmaposmsa
KNUHEeTUKa n
paBHOBecKe
WToro 3a cemecTp: 16
UToro: 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: YacoB
P paccMaTprBaeMblX NOATEM, BOMPOCOB)
2 ceMecTp
KoHCcnekTupoBaHmne 0CHOBHON U
LOMONHUTENBHON NUTEepaTypbl 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 XvmMnyeckoe coefiHeHne. ATOMbI U
XUMUNYECKNE 3NIEMEHTHI.
PacnpocTpaHeHHOCTb 3JIEMEHTOB B
npupoae
MoaroToBKa K
/I3y4yeHune TeopeTnyeckoro Matepuania rno
NpakTUYeCKum y
TeopeTnyeckne 0CHOBSI 3AHSTUSIM U Teme nposeaeHuns nabopaTopHow 8
XUMUK paboTbl/MPaKTUYECKOro 3aHATHS,
nabopaTopHbIM
opopMsieHMe oT4HeTa
paboTam
KoHcnekTupoBaHne 0CHOBHOMN 1
Obwme LOMONHUTENBHON NUTEepaTypbl N0 TEMaM:
CamocTosATENbHOE
3aKOHOMEPHOCTM J3VYeHNe 3aKOH COXpaHeHMa MaccChbl. 3aKOH 24
NpOTeKaHNS Maie Jana MOCTOSHCTBA COCTaBa. 3aKOH KPaTHbIX
XUMUYECKMX NPOLLeCCOB P OTHOLIEHNIN. XUMNYECKIME ra30Bble
3aKOHbI
MNMonroToBKa K
Obuue NPaKTU4ECKIM 3y4yeHne TeopeTmyeckoro Mmatepuasna no
3aKOHOMEPHOCTM 3aHSTUSIM U TeMe npoBeaeHns nabopaTopHoW 8
NpOTEeKaHNS paboTbl/MPaKTNYECKOro 3aHATHS,
nabopaTopHbIM
XUMUNYECKNX MPoLLeCccoB ohopmaeHne oT4yeTa
paboTam
KoHCNeKTupoBaHmne 0CHOBHOW ©
y LOMONHUTENbHON NUTEpaTypbl N0 TEMaM:
OCHOBbI XMUYeCKOW o
CamocTodATenbHoe | epBbi 3aKOH TEPMOANHAMUKIK U €ro
TepMOLUHaMUKN. y
n3yveHne NpPUMEHEHNE K NPOCTEeNLWNM NpoLieccam. 28
XuMnyeckas KNUHETUKa -
MaTepuana Tepmoxummsa. 3akoH Necca. BTopon 3aKoH
N paBHOBecCKe
TEPMOANHAMUKN 1N ero NPUMEHeHne K
NPOCTENLWMM npoLieccam.
. MoaroToBKa K
OCHOBbI XYIMUYeCKON 1DaKTAYECKIM VI3y4yeHune TeopeTnyeckoro Matepuana no
TEPMOLANHAMUKNA. 3§HHTMRM / Teme npoeaeHuns nabopaTopHow 8
XuMnyeckasa KMHeTuka paboTbl/MPaKTNYECKOro 3aHATHS,
nabopaTopHbIM
N paBHOBeCKE ohopMJIeHNE OTHETa
paboTam
Wtoro 3a cemecTp: 96
WToro: 96

5. NMepevyeHb y4eOHOM NuTepaTypbl M yuebHO-MeTOaMYECKOro obecneyeHus no
aucuunnuHe (Mmopynio)

n/n

Bbubnuorpaduyeckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamITY,
IPRbooks n T.4.)




OCHOBHas nMTepaTypa

MapkywuH, N.K. HekoTopble acnekTbl COBPEMEHHOW HEOPraHMYeCcKom
XUMUN: B 3-X HacTax. YacTb 1. TeopeTuyeckune oCHOBbI : y4ebHoe nocobue /

DNIEKTPOHHbIN

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

1 [W. K. TapkywwuH, O. B. JlaBpeHTbeBa, H. U. Jlnucos; Camap.roc.TexH.yH-T.- .
Camapa, 2019.- 369 c..- Pexxum gocTyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3607
MapkywuH, N.K. HekoTopble aCcnekTbl COBPEMEHHOW HEOPraHMYeCcKom
XUMUN: B 3-X H4acTax. YacTb 2. O6uine 3aKOHOMEPHOCTU N3NKO- y

. DNEKTPOHHbIN

2 | xmuMmnyeckmx npoueccos : y4ebHoe nocobue / U. K. MapkywuH, O. B. i
JlaBpeHTbeBa, H. W. JlIncos; Camap.roc.TexH.yH-T.- Camapa, 2019.- 336 c..- Pecyp
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3608
MapkywuH, N.K. HekoTopble acneKkTbl COBPEMEHHOW HEOPraHMYeCcKom
XUMUK: B 3-X HaCTAX. YacTb 3. XMUA 3/1EMEHTOB U UX COEANHEHUN : 3 71EKTDOHH I

3 | y4ebHoe nocobue / U. K. FapkywwH, O. B. JlaBpeHTbeBa, H. . Jlncos; elco c
Camap.roc.TexH.yH-T.- Camapa, 2019.- 412 c..- Pexxum gocTyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3609
Jlncos, H.N. Xumuns : y4e6. nocobue / H. U. Jlncos, C. U. TioMmeHLeBa;

4 Camap.roc.TexH.yH-T, Obwias n HeopraHmyeckas Xumns .- 2-e n3f., Ucnp. u INEeKTPOHHBIN
non..- Camapa, 2017.- 121 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2707
Obwwas n HeopraHu4yeckas xumusa : y4eb. nocobme / Camap.roC.TexXH.yH-T,

5 O6was n HeopraHmyeckasa xumus; coct.: O. B. JlaBpeHTbeBa, H. W. Jncos.- DNIeKTPOHHbIN
Camapa, 2017.- 154 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2679
O6Las XxuMnsa: 0CHOBbI XMMUYECKON TEPMOAMHAMUKIN N KUHETUKIN: Teopus .

. DNEeKTPOHHbIN

6 | v ynpaxHeHus; NU3paTenscTBO Ypanbckoro yHusepcuteta, 2017.- Pexxum i
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||106469 Pecyp

7 OcHoBbl 06wen xumum; XUMA3OAT, 2020.- Pexxum gocTtyna: DNEKTPOHHBIN
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97819 pecypc

JononHuTensHasa nMTepaTypa
BooopofHbln nokasaTesnb pH 1 rngponns conen : MeTon.yKasaHus K

8 nab.pabote / Camap.roc.TexH.yH-T, ObLas n HeopraHMyeckas XuMns; DNEKTPOHHbIN
cocT.: O. B. JlaBpeHTbeBa, H. W. Jlncos.- Camapa, 2014.- 18 c..- Pexxum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|1742
HeopraHunyeckas xmmus : nabopaTtop. NpakTukyM / Camap.roc.TexH.yH-T,

9 O6was n HeopraHmyeckasa xumus; coct.: O. B. JlaBpeHTbeBa, H. W. JIncos .- DNIEKTPOHHbIN
2-e u3fa., ucrnip. n gon..- Camapa, 2017.- 141 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2743
MpuroToBsieHne pacTBOpa KUCAOTbI. OnpefesieHne HOpManbHOCTU U TUTpPa
: MeTofh.yKa3zaHus K nab.pabote / Camap.roc.TexH.yH-T, Obwas un 5 y

, _ JIEKTPOHHBIN

10 | HeopraHuyeckasa xmmus; cocT.: O. B. JlaBpeHTbeBa, H. U. Jincos.- Camapa, acvDC
2013.- 14 c..- Pexxum pocTyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1741
XnuMus : nabopaTOPHbIN NPaKTUKYM AS19 HEXUMUYECKUX cneunansHocTen /

11 E. . JaHunywkuHa [n gp.]; CamapCKum rocyiapCTBEHHbIN TEXHUYECKNIA DNEKTPOHHbIN

pecypc

JocTyn obyyatowmxca kK IP HTb Caml TY (elib.samgtu.ru) ocylecTBnseTca nocpefCcTBOM 3J1IEKTPOHHOM

NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.
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6. NepevyeHb MHPOPMALMOHHBLIX TEXHONIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUM
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMOMb3YETCS MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHO B3aMMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
1 o JInueH3noHHoe
cucTeMa (3apybexHblii)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHbii)
«JTabopaTopun
3 | AHTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTeyecTBeHHbIN)
MporpammHoe obecnevyeHne «AHTUNAArnaT. AO «AHTMNNarnaT»
4 o JInueH3noHHoe
aKkcnepT» (OTevyecTBEHHbIN)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTU «UHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHHOPMALLMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | Xumns. Obpa3oBaTenbHbIN CanT http://hemi.wallst.ru/ Pecypcb! OTKpLITOro
focTtyna
2 Xummyeckas MH(popMaLLMOH”Haﬂ ceTb "Hayka. http://www.chem.msu.su/ Pecypcbl OTKpbITOro
Obpa3oBaHue. TexHonoOrns focTyna
3 | Nouckosas cuctema SciVerse http://www.scopus.com Pecypcel oTkpeITOrO
focTyna
3apybexxHble 6a3bl
4 Scopus - 6a3a faHHbIX pedepaTos K1 http://WWW.SCOpUS.Com/ HaHHbIX
LMTUPOBaHMA OrpaHNYeHHOro
focTtyna
5 | KoHCynbTaHT noc http://www.consultant.ru Pecypcel oTkpeITOrO
focTyna

8. OnucaHMe MaTepuanbHO-TeXHM4YECKOU Da3bl, HeOOXO4MMOWU ANA OCYLLEeCTBJIEHUSA
obpa3soBaTesibHOro npouecca No AucuunaumHe (Mmoaynio)

JleKunoHHbIE 3aHATUA

AyanTopun ona NeKUMOHHbIX 3aHATUIA YKOMMNAEKTOBaHbl Mebenbio 1 TeXHUYeCKUMu
cpencTBaMu obydeHUs, cnyxawmnmm onsg npencrasneHns y4edbHon nHgopmaunmn 6onbLiomn
ayaomtopun (Habopbl AeMoOHCTpaunoHHoro obopynoBaHus, yvyebHo-HarnsgHele nocobus,
TeMaTUyYeckne UnMCcTpaumm).

TexHn4yeckme cpepctea obyyeHus, cnyxawue Ons npepcrasieHns ydebHon
nHpopmaumn bonblwion ayantopum, Habop AEMOHCTPALMOHHOrO 060pyAOBaHUA: IKpaH,
NPOEKTOpP, MEPEHOCHON HOYTOYK.
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Habop y4ebHo-HarnsaHbIx nocobun, obecneymBaowmx TeMaTUYeCcKme NANICTpaLmm,
cooTBeTCcTBYyOWME paboynm y4ebHbIM NporpamMmam AUCLUMAMH: KOMMAEKT M1akKaToB
«Xumna» 560x800 mm.

CneunanusnpoBaHHas Mebenb: 27 y4YyeHU4YeCKUX napT, CTON WU CTYyN ANS
npenogasaTens, Tymba, Aocka.

MpakTuyeckue 3aHATUA

AyouTtopun Ona NpakTUHECKUX 3aHATUN YKOMMIEKTOBaHbl CNneunanm3npoBaHHOM
Mebenblo U TexXHU4YeCKMMu cpencTsamu 0byyeHus.

TexHn4yeckme cpepctea obyyeHus, cnyxawue Ons npepcrasieHns ydebHon
nHpopmaunn bonblion ayantopum, Habop AEMOHCTPALUMOHHOrO 060pyAOBaHUA: IKPaH,
NPOEKTOpP, MEPEHOCHON HOYTOYK.

Habop y4ebHo-HarnsaHbix nocobun, obecneymnBaoLwmx TeMaTUYeCcKme ANICTpaLmm,
cooTBeTCTBYOUWMe paboynm y4ebHbIM NporpaMmMam AUCLUMINH: KOMMAEKT MaakaToB
«Xumma» 560x800 mwm.

CneunanunsnpoBaHHasa Mebenb: 14 y4yeHU4ECKUX CTONOB, 28 Y4EHNYECKNX CTYNbEB,

CToNn U CTYN ongd npenonaBatend, JOCKa.
JlabopaTopHble 3aHATUSA

0na nabopaTopHbIX 3aHATUIA NCNONb3YIOTCA labopaTopua "ObLen 1 HeopraHN4eCcKowm
XUMmn", OCHalleHHaa cnegyowmMm obopyngoBaHUEM: 31EKTPONAMTKaMN nabopaTopHbIMH,
WwTatmeammy nabopaTopHbIMM, BeCaMu aHaNUTUYECKMMU, BeCaMuU TeXHUYeCKumu,
aKBaAUCTUNNSATOPOM, LeHTpudyron nabopaTopHOM, CNMPTOBKaMKU, KonbaHarpesaTensMu,
pH-MeTpoM, CYLWNNbHBLIM LLKagoM.

CneunannsnpoBaHHas Mebenb: nabopaTopHble CTOMbI, CTOMbI OJI9 BECOB, CTOJbI-
MOWKN XUMUYECKOW NOCYAbl, WKagbl A5 XPAaHEHNS XUMNYECKMX PEAKTUBOB M XUMUYECKOM
nocynbl, Wkag ona nabopaTopHbIX XanaTos, CTON NpenogaBaTens, wWKagbl BbITAXHbIE;
NepeHOCHON HOoyTOYK, IKpaH.

CaMmocTosaTenbHas pabora

[MoMeweHne Ona camoCcToATesIbHOM paboThl OCHALLEHO KOMMbIOTEPHON TEXHUKOWN, C
BO3MOXHOCTbIO MOAKJKOYEHUA K ceTun «VIHTepHeT» M C OOCTYNOM B 3/1IEKTPOHHYIO
NHopmaLmoHHo-o0bpa3oBaTenbHyto cpeay Caml TY n cneunanm3mpoBaHHon mebenbio.

9. MeTopgunyeckue MaTepuanibl

MeTognyeckue pekoMeHgauunn rnpun pa60Te Ha JIEKUUU

[lo NneKunmn CTyaeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U Hay4YHYIO NTUTepaTypy Nno TemMe
Nekunn ¢ TeM, YTobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvatowmmcs coobllaeTcs TeMa NeKLUumn, naaH, BONpochl, noajexatiune
PACcCMOTPEHMNIO, AOBOASATCS OCHOBHbIE MTEPATYPHbIE NCTOYHUKK. Bech yyebHbIn MaTepuas, coobliaembiin
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAYLWMBATLCA. OH A0/KEeH ObiTb aKTUBHO BOCTMPUHAT, T.€. YC/bILIaH,
OCMbIC/IEH, MOHAT, 3ahMKCUPOBaAH Ha ByMare v 3akpenseH B naMsaTu. Mpuctynas K cayLiaHnio HoBoro y4ebHoro
MaTepuana, nosie3HO MbIC/IEHHO YCTAHOBUTL €ro CBSA3b C paHee M3yyeHHbIM. Cnens 3a TEXHUKON YTeHus
NeKUMn (aKLEHT Ha CYLeCTBEHHOM, MOBbILLIEHME TOHA, U3MEHEHMEe pUTMa, nay3a 1 T.M.), Heobxooumo Bcnen 3a
npenofaBaTesieM YMeTb BblAEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTh X colepXaHue, npobnemsi,
npeanosiaraTe UX BO3MOXHbIE PELUEHNs, A0Ka3aTeNbCTBa M BbIBOAbI. OCyUleCTBAAS Takylo paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOBaHUE U AajbHellee
N3yyeHne.

KoHCcnekTnpoBaHWe nekuun nossonseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
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NoNyYeHHY UHGpOopMauuto c TeM, 4yTobbl B ByayweM Mo)XHO BblIo BOCCTAaHOBUTbL B MaMSATW OCHOBHbIE,
coaepxaTesbHble MOMeHTbI. TUNMYHasa ownbka, coBepluaeMas 0byyatoLwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHMeE
peyn npenogaBaTens. Kak npasusio, Npu 3anucu «CJa0BO B C/IOBO» He OCTAeTCsA BPeMeHU Ha obayMbiBaHue,
aHanM3 N CuHTEe3 uHdopmaunn. OTbMpasa HYXXHYO MHGPOPMaLNIO, FaBHbIE MbICAW, NPobaeMbl, peweHuns un
BbIBOAbl, HEOOX0AMMO COKpalLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTtesbHO 0CTaBUTb B paboymx KOHCMEKTax Mons, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, OLOMOJHSAOWMNE MaTepuan MNPOCAyWaHHOW NeKUuun, a Takxe
nogyepkumBatoLne ocobyto BaXXHOCTb TE€X UM UHbIX TEOPETUYECKMX MONOXKEeHUA. C OKOHYaHUEM JIeKL UK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUIEHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu n T.M. C TeM, 4YTOBbl KOHCMEKT Mor BbITb
MCMONb30BaH B MPOLLECCE MOATOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0bX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeTognyeckue pekoMeHOauunn rpun rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUNN

MpakTU4yeckne 3aHATUS MO AWCLMUMIIMHE NPOBOASATCSA B LENAX BbIPpaboTKM NMPaKTUYECKUX YMEHUIA 1
NprobpeTeHNs HaBbIKOB B PELLIEHUI NPOGECCNOHANbHbIX 3aay.
PekomMeHAyeTCsa cneayioLlas cxema NoAroTOBKU K NPAaKTUYECKOMY 3aHATHIO:
1. 03HakKoMJieHWe C MJAHOM MPAKTUYECKOro 3aHATWS, KOTOPbLIA OTpa)kaeT Cofep)xaHue
NpPeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMeKTa Nekuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroToBka oby4atoWerocs K NpakTUYECKOMY 3aHSATUIO MPON3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl MPaKTUYECKNUX 3aHATUIA U (MAK) Nekuuin. B npouecce nNoaroTOBKU K MPakTUYECKUM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe pPeKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTy4eHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie nnu BO BPeEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE y4yacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNoCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxonmmo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MOryT ObiTb FpynnoBbie ©
NHAMBUAYaNbHbIE. B 3aBUCUMOCTY OT CNIOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenei 3aHaTus, obLien NnoaroToBKM
obyyaoLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns namn nepsoe OencTBue,
nnn ykasaTb obLliee HanpaBieHne paccyxaeHuir. MonyyveHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[eKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeToauyeckme pekomeHaaumm npu paboTte Ha N1abopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHon paboTbl LENNTCA Ha ABE YCAOBHbIE 4acTW: TEOPETUYECKY U
NpaKTUYeCKyIo.

HeobxoaAnMbIMU CTPYKTYPHBLIMI 3N1EMEHTAMU 3aHATUA ABNAIOTCS NpoBeaeHne nabopaTopHom paboThl,
NpoBepKa YCBOEHHOr0 MaTepuana, BKYaoLwas o6cyKieHne TeopeTu4ecKmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBWI0, NMPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTAXK Mo
MCNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTeslb KOPPEKTUPYET AeATeNbHOCTb obyyatoLlerocs
B npouecce BbiMosHeHUs paboTbl (Npu HeobxoaumocTu). Mocne 3aBeplieHns nabopaTopHOW pPaboThl
NOABOAATCS UTOMW, 06CY)KOATCA pe3ynbTaThl EATENbHOCTL.

Bo3MOXHbI crenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaA, rpynnoBas u
nHAnBmAyanbHada. MNMpn GpoHTanbHOW HopMe BLINOMHAETCS OfHa U Ta e paboTa (Npy 3TOM BO3MOXHbI
pas/inYyHble BapuaHTbl 3agaHui). Mpu rpynnosoin opme paboTa BbIMOAHAETCS rpynnon (KkomaHgon). Mpu
NHOVBUAYANbHON hopMe 06yYatoWMMNCS BLIMOMHATCA UHANBUAYAbHbIE PaboThI.
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Mo kakpon nabopaTopHol paboTe MMeKTCS MeTOAMYECKME YKa3aHWsd MO WX BbIMOJHEHULO,
BKJlOYaloLlMe HeobXxoammbll TeopeTUYeCcKMiA 1 MpPaKTUYeCKUA MaTepuan, copepXxawue 3NeMeHTbl U
nocnenoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHWt0 BbIOpaHHOM paboThbl, MHAMBUAYA/bHbIE BapUaHTbl 3aaHun,
TpeboBaHMa 1 hopMy OTHYETHOCTY MO AaHHOW paboTe.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHWNIO caMoCTOoATeIbHOW pa6OTbI

OpraHusaumnsa caMoCcToATeNbHOW paboTbl 06y4YalLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOoCobBHOCTen, Mnepexoh OT MNOTOYHOro K
NHOVBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKU NocobusMM, Hay4yHON, CNPaBOYHON NNTEpPaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHuin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
JOMONHNTESIbHbIX 3HAHWI, NMO3BOASET 3HAYUTENBHO aKTMBU3UPOBATb NMPOLECC OBAALEHUS MHDOPMaLNEN,
crnocobeTByeT 6osee rayboKOMy YCBOEHUMIO M3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3yYaeMon Teme
HeobX0AMMO Bbly4NTb HaU3yCTb U BHECTW B M10CCapUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4YeHunsa Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeaCcTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTesieM BHE paMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/KEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA U T.4.;

e B BubNMoTeKe, AoMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWmMMCs CaMoCToATeNnbHOW paboThl fABASeTCS
3/IeKTPOHHAA MHGOpMaLMoHHOo-06pa3oBaTebHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammamM OUCUUNAWUH (MOAYNeRn), NPaKTUK, K U3JaHUAM 3NEeKTPOHHbIX
61BNNOTEYHBIX CUCTEM,

10. ®oHA OLEHOYHbIX CPencTB No AucuUMnanHe (Moaynio)

@DoHJA OLLEeHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
561.0.02.04 «Xumuns»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
b1.0.02.04 «XuMus»

Kop n HanpaBJsieHne NnoAroToBKu 13.03.02 2neKTpo3HepreTuka un
(cneunanbHOCTDb) 3N1eKTPOTEXHVKA
HanpaBneHHocTb (npocdunb) DJIeKTPO3HEepreTuka
Ksanudukauus Bbakanasp

®dopma obyueHus OyHas

Fop Havyana NOAroToBKU 2024

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.

WHCTUTYT / hakynbTet HoBoKy#bbILLIEBCKe

Kahenpa "2/1eKTpo3HepreTnka,
Beinyckaowas kadepnpa 3NEeKTPOTEXHMKA M aBTOMaTU3aLNs
TexHonornyeckux npoueccos" (H®- 33mnATM)

Kadbenpa-pazpaboT4uk ;(Hag_exn_rp)a XUMUS N XUMNYeCcKast TEXHOOrns

06beM OUCUUMJINHLI, Y. / 3.e. 144 /4

dopmMa KOHTpONA (NpoMeXXyToyHas

3aveT
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

PesynbtaTtbl 00y4yeHus

Halran:;:g:::ue Koa m Kon u HaumeHoBaHue (3HaTb, yMeTb, BnapgeTh,
(rpynnet) HauMeHOBaHMue MHOMKaTOpa BAOCTUXKEHUSA COOTHECEeHHbIe C
KoMNeTeHL Wil KOMMeTeHL U KOMMNeTeHLU U WHAUKATOPAMMU OO0CTUIXKEHUSA
KOMNeTeHuuu)
ObwenpogeccrnoHanbHble KOMAETEHLUN
OMNK-3 CnocobeH
NPVMEHSTb
COOTBETCTBYHOLLNN
ﬂnaamjgl\ljg;mqecmm BnagmeTb TEOpeTM4eCKMMM
MeToAaMn ONMMcaHnsa CBONCTB
OyHIaMeHTaNbHAS ::gﬁx;,MMeTo,ubl OMNK-3.7 emoHCTpupyeT MPOCTbIX N CNOXHbIX BELLECTB
NOArOTOBKA MOLENPOBAHNS, NMOHUMaHNE XUMNYECKINX Ha OCHOBE 3JIEKTPOHHOI O
TEOpETMYECKOrO I npoLeccos CTPOEHMS NX aTOMOB U )
MOJIOXKEHNSA B MEPUOJMNYECKON
3KCNepuMeHTanbHor

0 UccnefoBaHus
npu peLleHnm
npodeccnoHabHbIX
3apay

CNCTeEME 31IEMEHTOB

3HaTb y4YeHune 0 CTPOeHUN
BELECTBA; 3JIEKTPOHHOE
CTPOEHMe aTOMOB, MOJIEKY U
NOHOB; NeprnoanyecKnii 3aKoH
O.. MeHpeneesa; NpUHLUNbI
MOCTPOEHMS NEPUOANYECKON
CUCTEMBbI 3/IEMEHTOB

YMeTb faTb XapaKTepPUCTUKY
3JIEKTPOHHOI0 CTPOEHNS 1
CBONCTB XMMUNYECKOr0
3/1IeMeHTa MO MOJIOXKEHWIO B
nepuoanyeckon cncteme

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPEeACTB 3anJlaHUPOBaHHbIM pe3yJsibTaTaM

obyuyeHus
TexkyLiuin
Kopn mHaukaTopa Kouyrup.'.on Mpomex
OueHoYHbIe yTOouYHasn
DOCTUXXEHUSA Pe3ynbtatbl 0Oy4yeHus b
cpepncTBa aTTrecTay,
KOMMNeTeHUUH ycnesae s
MOCTH
TeopeTnyecKkue OCHOBblI XUMUKN
OnkK-3.7
JemoHcTpupyeT YMeTb aTb XapaKTepUCTUKY 3JIEKTPOHHOI 0 OTYeT Mo
NoOHMMaHue CTPOEHUS 1 CBOWCTB XMMNYECKOro 3/1eMeHTa nabopaTopHbIM JIE] HeTt
XUMUYECKNX M0 NONOXKEHNWIO B MeprOANYECKON cucTemMe paboTam
npoLeccos
Bnapetb TeOpeTUYECKUMU METOAAMU
OMMCaHNs CBOWCTB MPOCTbIX N CNOXKHbIX OTYeT Mo
BeLLeCTB Ha OCHOBE 3JIEKTPOHHOI0 CTPOeHNA nabopaTopHbIM JIE] HeTt
X aTOMOB U MOJIOXKEHUS B NEPUOANYECKON paboTam
cucTeme 3/1eMeHTOB
3HaThb y4yeHue 0 CTPOEHUNN BELLECTBA, YCTHbIN onpoc [a HeT
3/1eKTPOHHOE CTPOEHNE aTOMOB, MOJIEKY T U
noHoB; MNeproanyecknin 3akoH O.U.
MeHpaeneesa; NpUHLMMLI nocTpoeHk®
NnepuoanN4eckon CUCTEMbI 31EMEHTOB




Bonpocekl K 3a4eTy HeTt Ha
TecToBble 3a4aHNSA Oa HeTt
YMeTb JaTb XapakKTePUCTUKY 3NIEKTPOHHOI 0 OT4eT no
CTPOEHMNSA 1 CBONCTB XMMUYECKOr0 3/1eMEHTaA NPakTUYeCKNM Ha HeTt
Mo MOJIOXKEHNIO B MEPUOLNYECKON CUCTEME 3aHATUAM
Bnapetb TeopeTuyeckumMn meTogamu
OMUCaHNSA CBOWCTB MPOCTbIX N CIIOXKHbIX OTyeT no
BELLECTB Ha OCHOBE 3/IeKTPOHHOIO CTPOEHUS npPakTU4eCKnMm Ha HeTt
X aTOMOB 1 MOJIOXXEHWS B MEPUOLNYECKONA 3aHATUAM
CUCTEME 3/IEMEHTOB
O6LiMe 3aKOHOMEPHOCTH NPOTEKAHUA XMMUYECKUX NMPOoL,EeCcCOB
OnK-3.7
[leMoHCTpupyeT YMeTb JaTb XapaKTEPUCTUKY 3JIEKTPOHHOI0 OT4eT no
MoHMMaHune CTPOEHMS 1 CBONCTB XMMUYECKOr0 3/1eMEHTa NpPakTU4eCKnM Ha HeTt
XUMUYECKUNX MO MOJIOXKEHMIO B MEPMNOANYECKON CUCTEME 3aHATUAM
npoLeccos
Bnapetb TeopeTuyeckumMn meTogamm
OMUCaHNSA CBOWCTB MPOCTbIX N CIIOXKHbIX OT4eT o
BELLECTB Ha OCHOBE 3/IeKTPOHHOI0 CTPOEHUS npPakTU4eCKnM Ha HeTt
X aTOMOB 1 MOJIOXKXEHUSA B NEPUOANYECKON 3aHATUAM
CUCTEME 3JIEMEHTOB
3HaTb y4yeHune 0 CTPOEHUN BELLECTBa; Bonpocskl K 3a4eTy HeTt Ha
3JIEKTPOHHOE CTPOEHNE aTOMOB, MONIEKY
noHoB; MNepuogunyeckmin 3akoH [.1U. TecToBbIE 3a4aHNSA Oa HeTt
MeHpgeneesa; NpUHLMUMbI MOCTPOEHUSA
NepnoaNYecKoi CUCTEMbI 3IEMEHTOB YCTHBI onpoc Ha Het
YMeTb faTb XapaKTepPUCTUKY 3JIEKTPOHHOI 0 OTYET Mo
CTPOEHMSA 1 CBONCTB XMMUYECKOr0 3/1IEMEHTa nabopaTopHbIM Ha HeTt
MO MOJIOXKEHNIO B MEPUOLNYECKON CucTemMe paboTam
BnapeTb TeopeTnyecknMm meTogamm
OMMCaHNs CBONCTB MPOCTbIX U CIOXHbIX OTYET Mo
BELLECTB Ha OCHOBE 3/IEKTPOHHOI0 CTPOEHUNS nabopaTopHbIM Ha HeTt
X aTOMOB 1 MOJIOXXEHWS B MEPNOLNYECKONA paboTam
CUCTEME 3/IEMEHTOB
OCHOBbl XMMUYE€CKOW TEPMOAUHAMUKN. XUMUUYECKas KUHEeTUMKa U paBHOBecue
OnkK-3.7
JeMoHCcTpupyeT YMeTb JaTb XapaKTePUCTUKY 3JIEKTPOHHOI0 OTYET Mo
MoHMMaHune CTPOEHMSA 1 CBONCTB XMMUYECKOr0 3/1eMEHTa nabopaTopHbIM Ha HeTt
XUMUYECKMX Mo MOJIOXKEHNIO B MEPUOLNYECKON CUCTEME paboTam
npoLeccos
BnapeTb TeopeTMyeckrMmM MeTogamm
OMMCaHNs CBONCTB MPOCTbIX U CIOXHbIX OTYET Mo
BELLECTB Ha OCHOBE 3JIeKTPOHHOIO CTPOEHUS nabopaTopHbIM Ha HeTt
X aTOMOB 1 MOJIOXXEHWS B MEPMNOLNYECKONA paboTam
CUCTEME 3/IEMEHTOB
3HaTb y4yeHune o CTpoeHn BeLLECTBa, YCTHbIN onpoc Oa HeT
3JIeKTPOHHOE CTPOEHNEe aTOMOB, MOJIEKY 1
noHoB; MNeprnoanyecknin 3akoH O.4. Bonipochkl K 3a4eTy HeTt Ha
MeHpgeneesa; NpUHLUMbI MOCTPOEHUSA
nepuoan4eckon CUCTEMbI JIEMEHTOB TecToBble 3afaHNs Ha Het
YMeTb JaTb XapaKTEPUCTUKY 3JIEKTPOHHOI0 OTyveT no
CTPOEHMSA 1 CBONCTB XMMUYECKOr0 3/1eMEHTa NpPakTU4eCKnM Ha HeTt
MO MOJIOXKEHMNIO B MEPNOANYECKON CUCTEME 3aHATUAM
Bnapetb TeopeTU4YECKUMU METOAAMMU
OMMCaHNsA CBONCTB MPOCTbIX U CIOXHbIX OT4eT no
BeLllleCcTB Ha OCHOBE 3/IEKTPOHHOI0 CTPOEHUS NpPakTU4eckum Ha HeTt
X aTOMOB 1 MOJIOXXEHMSA B MEPNOLNYECKONA 3aHATUAM
CUCTEME 3/IEMEHTOB

17




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




