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ITactiopt oHAQ OLEHOUHBIX CPe/iCTB

Tabmuna 1
dopmupyeMble O1eHouyHbIEe KomuecrBo
Mojay/ib AVCHUNIUHBI KOMINeTeHIMU UJIH UX MaTepHasbl U
4acTu CcpeAcTBa
Mopyas 1. «OCHOBHBIE IOHATHA U 3aKOHbI XUMHH»
OCHOBHbIE TTOHATHS
XUMHUMU.
OIIK-1. CriocobeH peraThb
CrexuomeTpuyeckue THIOBBIE 3A4a
SAROHBI XM n Od)ECCHOHaHbHOﬁaAEHTeHLHOCTH A3 33
CrtpoeHue aToma. P o KuP 3
Ha OCHOBE 3HaHUW OCHOBHBIX
XumMmnueckast CBsI3b U CobecefioBaHue 27
3aKOHOB MaTeMaTH4eCKuX 1
CTpPOeHHe MOJIEKYJI. 3awura JIP 3
eCTeCTBEHHbIX HayK C
Xumurueckas TectupoBaHue 125
rpruMeHeHreM UH(GOPMAaLIMOHHO-
TepMO/IMHAMMUKa. .
KOMMYHUKAI[MOHHBIX T€XHOJIOTUM
Kunetrka 1 paBHOBecue
XUMHUYECKUX peakLui
Mopyas 2. «PacTBOpbI»
OO011jast XapaKTepUCTHKA
H P P OITK-1. CriocobeH peliiaTh
PacTBOPOB. TUTIOBBIE 33/lauk
Pacuet KoHLIeHTpaLu Ua'q na3 11
npodecCroHaNIbHOM J1eATeTbHOCTH
PacTBOPEHHOTO BelljeCTBa. N KuP 3
Ha OCHOBe 3HaHUU OCHOBHBIX
OJIEKTPOJIUTUYECKast CobecenoBaHue 9
3aKOHOB MaTeMaTU4eCKUX U
JUccoLalys. 3aruta JIP 2
M eCTeCTBEeHHbIX HayK C
BopgopoaHbii riokasaTeib TecTtupoBaHue 40
rpuMeHeHueM MH(OPMaLMOHHO-
cpefibl pacTBopa. o
N KOMMYHUKAL[MOHHBIX TeXHOJIOTUH
['vaponus conen
Mopayab 3. «OCHOBBI 3/IEKTPOXUMHHU»
OITK-1. CriocobeH peliiaTh
OKuCITesBHO- TUIOBLIE 33Ul
BOCCTaHOBUTEJIbHbBIE aa nan3 22
npoecCroHaNbHOM /1eATeNTbHOCTH
MPOL[eCCHI. o KuP 3
Ha OCHOBE 3HaHWU OCHOBHBIX
XuMHUeckre UCTOUYHUKU CobecemoBaHue 10
o 3aKOHOB MaTeMaTU4eCKUX U
3/1eKTPUUYECKOU SHEPTUH. 3arura JIP 3
eCTeCTBEHHbIX HayK C
DJIEKTPOJIU3. TectrpoBanue 44

Koppo3sus metanios

rpuMeHeHUeM WH(OPMaLMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOT U




1 ODEHOYHBIE MATEPUAJIbI, HEOBXO/JNMBIE /11 OOEHKHA
3HAHUI, YMEHUI 1 HABBIKOB JIEAATE/IbHOCTH B IIPOIIECCE
OCBOEHUA ANCHUIL/INHDBI

Tabuna 2 — @opMupyeMbie KOMIIeTeHI[UH

KO,[[ 1 HaMMEeHOBaHHe

O1ieHOYHEBIE
Ko 1 HauMeHOBaHHe WH/IMKaTopa JAOCTHKEeHUs
Marepuasbl U
KOMIIeTeHLIuH KOMIIeTeHLUH
cpeiCTBa

(4acT KOMIETeHIUN)

MOAYJ'IB 1 «OcHOBHBIE IOHATHA U 3aKOHbI XUMHH»

N-1onk-1 Ncronb3yeT ocHOBHBIe 3akoHb! | 113

eCTeCTBeHHOHAYUHbIX JUCLIUTIIUH /151 CobeceioBaHue
eIlleHusI CTaHJapTHBIX 3aj/lau B 3amqura JIP
OIIK-1. CniocobeH peliiaTh P Aap o Ul
COOTBETCTBUU C HAIPaBI€HHOCTHIO TCn
TUTIOBBIE 33/1aud o
npodecCUOHa/IbHOM [J1esITe/TbHOCTH KuP

podeccroHaILHONU
pod Moaynb 2. «PacTBOpbI»

AedaTe/JIbHOCTH Ha OCHOBeE

- N-1onk-1 Ucrionb3yeT ocHOBHBIe 3aKoHb | 113
3HaHUI OCHOBHBIX 3aKOHOB

eCTeCTBeHHOHAyYHbIX AUCLUIVIVH [J1 CobecejoBaHre
MareMaTU4yeCKux U
pelleHrs CTaHAAPTHBLIX 3a7ad B 3aruta JIP
eCTeCTBEeHHBIX HayK C
COOTBETCTBUHM C HalpaB/IeHHOCTBIO TCn
TIpUMeHeHeM .
rpodecCcUoHaIbHOMN JlesITe/IbHOCTH. KuP
VMH(OPMaLMOHHO-
Mopayab 3. «OCHOBBI 3/IEKTPOXUMUMN»
KOMMYHUKAL[MOHHbIX
TeXHOIOI M N-1onk-1 Vicrionb3yeT 0CHOBHBIE 3aKOHBI nas3
eCTeCTBeHHOHAaYUHbIX JUCLIUILINH [/ CobecepoBanue
pellleHUs1 CTaHJApTHBIX 3a/ay B 3amura JIP
COOTBeTCTBUU C HAIPaB/IEHHOCTBIO TCn
Npo¢eCCUOHAIbHOM flesATeIbHOCTH KuP

OueHoUYHbIe MaTepHaJIbI U CPe/ICTBA
AJ1s1 NPOBepPKHU ChopMHUPOBAHHOCTH KOMIIeTeHL[UM

Mopayasb 1. «OCHOBHBIE MOHATHUA U 3aKOHbI XUMHUHU»

Bonipocs piisi codecegoBanusi mo teMaM: «OCHOBHbBIE IOHATHSI XHMHH»,
«CTexuoMeTpuyeckKye 3aKOHbI XUMUN»
UTo Takoe XxMMHUUeCKUl 1eMeHT? AToM? Mosekyna?
Uto Takoe npocTtoe BewecTBO? CII0)KHOE BeLleCcTBO?
UTo0 Takoe OTHOCUTe/IbHAs aToOMHas Macca? OTHocUTe/IbHast MOJIeKy IsipHas Macca?
UTo Takoe KOIMueCTBO BellecTBa? B Kakux equHULIAX OHO U3MepSIeTCs ?
Yo Takoe MosisipHasi Macca? [IpuBeauTe npyUMep pacueTa MOJIIPHON MaccChl.
Uto Takoe rnocrosiHHast ABoragpo?
CdopmynupyiiTe crexioMeTpUuecKre 3aKOHbI XUMUHU.
Kak paccurTaTh 5KBHMBaJIeHT U S5KBUBA/IEHTHYIO MacCy MPOCTOr0 BelllecTBa (XUMHUUYECKOro
3/1eMeHTa)?
9. Kak paccuuTarh 5KBHUBa/IeHTHBIA 00beM ra3a, Mpe/ICTaBIISIoIero coboii mpocToe BelecTBo?
10. Kak paccunTaTh 5KBUBaIeHThl ¥ 5KBUBA/IeHTHbIE MaCChl C/IOJKHBIX BellleCTB — OKCU/IOB,
COJIeH, KUC/I0T ¥ OCHOBAHMI?

PN AW



TpeGoBaHusI K 0)OPM/IEHHIO 0TYeTa 10 J1adopaTopHoii pabdoTe
Oruet odopmiisieTcs: B 1abOpaTOPHOU TeTpazy.

CopepxaHue oTuera:
[NopsiakoBbIif HOMep J1TabopaTOpHOI paboThI, ee Ha3BaHUe.
Ilesb paboThI.
3aziaHue.
KpaTkoe TeopeTryeckoe BBe/ieHHE K IaHHOM paboTe.
Ha3sBaHue onbITOB.

6. OdopmiieHre pe3ybTaTOB OMBITOB B COOTBETCTBHM C MPEbSBIISIEMBIMHU TPeOOBaHUSIMHU.
3amuTa y1labopaTopHO# paboThI OCYIL[ECTBISIETCS Ha 3aHATHH, CIeAYIOLeM I10C/Ie ee BhIMo/HeHus1. [Ipu
3alyTe CTYJeHT [AO/DKeH TIPeACTaBUTh OTYeT 10 JiabopaTopHOM paboTe, COCTaBIe€HHBIA 10
TNIpe/JIOKeHHOW BBIIIe CXeMe, TOSICHUTh BCe TpUBe/leHHble pacueThl M BBIBO/bI, BBINOJHUTH CBOU
BapyaHT 3aJaHusl MO0 TeMe JiabopaTOpHOW pabOThI (pelnTh 33lauy WM COCTAaBUTh ypPaBHEHHUS
XUMHUYECKUX peakLui).

ke

TecToBble 3d/idHUA /I TEKYIEro KOHTPOJIsA 3HAHHUH MO0 TeMaM:
«OcHOBHBIE TIOHATHA XUMHUHN», «CTeXI/IOMeTpI/I‘-IeCKI/IE 3dKOHbI XUMHHN»

Bblbepume 00uH npasuibHbIli 6apuaHm omgema

Ba)kHeHIIHe TeOPHHU, COCTAB/IAIOIIHE OCHOBY XUMHUH, — ITO:

+ aTOMHO-MOJIeKY/ISpPHast TeOpYsi KBAHTOBasi TEOPHSI CTPOEHUsSI aTOMOB U MOJIEKYJI, 3aKOH COXPaHeHUsI
MaccChl ¥ SHEPTUH, TIePUOJUUeCKUN 3aKOH

OKHMCJIMTeTbHO-BOCCTAHOBUTE/IbHASI TEOPHSI, TEOPUS U/ea/IbHBIX T'a30B, TEOPHs CTPOEHUST KOMITIEKCHBIX
coeIMHEeHUI

TeopHsi KUC/IOT U 0CHOBaHUWM BpeHcTeza Jloypu, Teopys BalleHTHBIX CBsizeld ["aiiTiiepa v JIoHI0HA
TeopHsi XUMUUECKUX CBsi3eli, TeOpUsi reTepOreHHbIX TPOI[eCCOB, 3/IeKTPOHHAs TEOPUS

Menpuaiiieil XMMHUYECKH HeJe/TMMOM YacTHIeH BelljecTBa AB/ISAeTCA:
MOJeKy/1a

HOH

+aToM

XUMMWYECKUM 2JIEMEHT

KoinuecTBO BemjecTBa — 3T0:

+II0pLKsI BEIeCTBa, U3MEPEeHHAs B MOJISAX
UMCI0 CTPYKTYPHBIX YaCTHL], paBHoe 6-10%
Macca BelecTBa

HaBeCkKa BellecTBa

V30TONBI XMMHUYECKOT0 3/IeMeHTa OT/IMYAITCS PYr OT Apyra mo:
+4KC/ly HEUTPOHOB

YHCITy 37€KTPOHOB

YKy TIPOTOHOB

TI0JIOXKEHHIO B TIEPHOAUYECKON CHCTeMe

Kakasi cTpoka U3 nepeunc/IeHHbIX BellleCTB BK/II0UAeT TO/ILKO MPOCThIe BemecTBa?
KHCJIOPO/I, BO3AYX, BOJIOPO/, XKeJe30

docdop, Bogopo, MUpUT, cepa



JIepeBo, MeCcoK, MeJT
+)Kesie30, cepa, 030H, asMa3

Kakoi 3aKk0H /jaeT 0CHOBY /i/Ifl COCTaB/IeHHsI XUMHUYECKHUX pPeaKu?
3aKOH MOCTOSIHCTBA COCTaBa BelllecTBa

3aKOH 5KBHBAJIEHTOB

+3aKOH COXpaHeHUs1 MacChl Bell|eCTBa

3akoH ABoOrazapo

UTo Ha3bIBaeTCsaA NOCTOSIHHON ABOrajpo?

1 Mo/ BewlecTBa, cofieprkauii 6,02-10 >monexkyn

+yucio vactuy 6,02:10%, cogepxaruxcst B 1 Mosib 1:060r0 BelecTsa
1 Mosb BelecTsa, cogepxaiuii 6,02-10 3 atomoB

cogepxanue 6,02-10 23 aromos B 12 T. yriepoga

KeMm ycTaHoB/IeH 3aK0H NMOCTOSTHCTBA COCTaBa BellecTBa?
M. B. JIoMOHOCOBBIM

K. JansToHOM

+)K. IIpyctom

A. ABorazapo

MHorue XuMH4YeCKHe 3/IeMeHThI 00pa3y0T HeCKO0/IbKO MPOCTHIX BellecTB, 00/1aJaroiux
pa3MYHbIMU cBolicTBaMu. Kak Ha3bIBaKOT 3TO sAAB/IeHUe?

MOJIMMOP(PU3MOM

roMOJIoThen

MHOTOMEepPHOCTbIO

+auioTporuen

XuMHYeCcKHe CoeJHHEeHHs ePEeMeHHOr0 COCTaBa Ha3bIBalOT:
CJIO)KHBIMU BEIL[eCTBaMH

JATbTOHUJAMU

KOMIT/IEKCHBIMU BellleCTBaMU

+0epTosTUIaMHU

XumMuyecKue coeJHHeHUs MOCTOSHHOI'0 COCTaBa HA3bIBAKOT:
GepTosUaMHU

BelljecTBaMu

+I1anbTOHUAAMU

KOPITYyCKY/IU[aMHU

Omnpegenure Maccy () KHC/IOPoJa, 00beM KOTOpPOro (H.y.) cocrasisier 44,851
6,4

+64

22,4

2,2

OmnpejennTe KOJIMYECTBO MOJIb X/10Pa, 00beM KOTOPOT0 NPH H.y. cocTaBiser 11,2 1.
+0,5
11,2
22,4
10,5



Macca o0pa3na KapooHara Kanbius paBHa 10 r. OnpejennTe KOJIMUYeCTBO BelleCTBA TOH COJIH.
100

+0,1

0,01

10

Kaky1o maccy (r) umeer 1,55 -10% mosieky/1 BognI?
+4,63

46,3

0,46

46

Kakoe K0/IMuecTBO BelecTBa (M0/Ib) COCTaB/AAIOT 6,02:10% mMoseky?

10

+100

0,1

1000

MonsipHas Macca KaKux U3 MPUBe/IeHHbIX HU)Ke BelllecTB 0/JUHaKoBa?
CaCOs u NaBr

+H3PO4 1 HySO4

CuS u AuCl3

NaBr u CuS

Kakue 13 nepeunc/IeHHbIX HI)Ke Ia30B Jjierye Bo3jyxa?
+a30T ¥ aMMHaK

a30T U KUCJIOPO/]

aMMUaK 1 ¢hTop

KUC/iopos U GTop

Kakoii 06bem 3aHuMaroT npu H.y. 100 mo1b /1r060ro rasa?
22,4 n

+22,4 v

22,4 M3

2,24 v

B KakoMm 00béme (/1) aproHa (H.y.) COAep>XKHTCA CTOJILKO )Ké aTOMOB, CKOJIbKO B 11,2 1 Bogopoaa?
+5,6
11,2
22,4
224

Kakoii U3 MeTa/l’/iIoB MOXKeT UMeThb MOJIAPHYI0 Maccy 3KBHBa/IeHTa, PpaBHYH0 32 r/MoJb?
+Cu

Fe

Na

Ca

KakoB ¢akTop 3kBHBa/IeHTHOCTH 0pT0¢0oc(hopHOI KMC/IOThI B peaKkIuu:
H3PO4 + 3KOH = K3P04 + 3H20 ?

1

172



+1/3
1/5

OnpejenuTe 3HaYeHHs MOJIAAPHBIX MAcC SKBUBa/IEHTOB (r/Mo0J1b) ciieaywmux Bemects: NaCl u
NaHSO:;,

+58,5 1 104

104 u 58,5

58,51 10,4

585 u 1,04

HaiiguTe Maccy HUTpaTa aMMoOHMA ( T), KOTOPasA MOXKET OBITH MO/Iy4YeHa NMPU B3aUMOJeHCTBHHA
224 1 aMMHaKa C a30THOW KHC/IOTOM MPH H.Y.

8

+800

80

0,8

B peaxijuio ¢ Bo/ijopoioM BcTynuso 7,1 r ra3oo6pasHoro x/iopa. PaccuuraiiTe KoJ1MuecTBo
BellecTBa (M0/1b) MPOAYKTA peakLiH.

0,1

0,3

+0,2

0,4

CepHy10 KHC/I0TY IOJIy4alOT P B3anMogjeiicTBuM okcuja cepbl (VI) c Bogoi. CKoIbKO
rpaMMOB OKCH/Ia Cepbl He00X0 MO B3ATh Jisi oiydenus 196 r Hx SO4?

1,6

+160

16

0,16

130 r uHKa MpopearupoBasio ¢ KUcji0poaoM. CKo/IbKO rPaMMOB OKCH/Ia IIUHKA 00pa30Ba/ioch?
1,62
+162
16,2
1620

Kakoii 00pem (/1) suoKcuja cepsl (H. y.) odpasyercsa npu oxuraanu 20 1 H>S? Peakuus
NMPOTEeKaeT B COOTBETCTBUH C YPaBHEHUEM:

2H, S + 30: = 2S0; + 2H20.

0,02

2

0,2

+20

Kakasi macca BojbI () MOXKeT OBITH M0/TyYeHa MPU B3aUMOJAEHCTBUHU C KUCIOPOAOM 224 1
Bojopoaa?

0,18

18

1,8

+180



HaiiguTe Maccy ruipoKcuja Kaibius (T), KOTOPbIH ObLT MOJ/Ty4YeH NP B3aUMO/IeliCTBHY C BOJOI
658,8 r HerameHou u3BecTH, cogepxamen 85 % CaO.

74

800

+740

1000

Bbibepume HecKo/nbKO NpaguibHbIX 6apUAHMO8 omeema
V13 nepeunc/ieHHbIX SIB/IEHUI 0TMeTbTe XUMUUeCKHe:
+ropeHue crinuky (33%)
+ckucaHue mosioka (33%)
+p>xaByieHue xxesne3a (33%)
ripaBJieHHe MeTasuia

MonisipHble MacChl S5KBUBA/IEHTOB KaKHUX Bell[eCTB PABHbI UX OTHOCHUTE/bHBIM MOJIEKY/IAPHbIM
maccam?

+HCI u HCIO4

CaCl, u NaHCO3

+HCI] u NaHCO3

HCIlO4 u CaCl;

Bornipocsl /151 codecejoBaHus 10 TeMaM:
«CTpoenue aToma», «XMMHYECKasa CBA3b H CTPOEHHEe MOJIeKY/I»
b

1. CoBpeMeHHbIe Tpe/ACTaB/leHUsI O CTPoeHMH aroma. M3oTombl. CTpoeHWe 3/1eKTPOHHBIX
000/104eK aTOMOB. J7IeKTPOHHAasi KOH(UTypaLysi aToMa.

2. 3aKOHOMEpDHOCTH H3MeHeHHsI XMMHUYEeCKMX CBOWCTB 3/IEMEHTOB M UX COeJUHEHUN B
3aBMCUMOCTH OT 10JI0’KeHus1 B [lepronueckoit cucteMe 3/1eMeHTOB.

3. PagnoaktrBHOCTb. OCHOBHBIE BH/bl PAJUOAKTUBHOIO pacraza.

4. X¥MHuecKasi CBSI3b U ee OCHOBHbIe ITapaMeTpbl. JJIeKTPOOTPULIATE/IbHOCTb.

5. KoBaneHTHasi cBsi3b (MosisipHasi U HemoJjsipHasi). MexaHU3Mbl 00pa3oBaHUs KOBaJleHTHOM
cBsi3U. CBOICTBA BeleCTB C KOBAJIEHTHBIMU CBSI3SIMHU.

6. VlonHas cBsi3b. Oco0eHHOCTH MOHHOM CBsi3k. CBOMCTBA BEI[ECTB C MOHHBIMU CBSI3SIMH.

7. Mertanmueckasi CBsi3b. OcOOeHHOCTH MeTa/uindeckor cBsi3u. CBOWCTBa BeIIeCTB C
MeTa/lJInYeCKOW CBSA3bIO.

8. BogopojHasi cBsizb. OCOOEHHOCTH BOJOPOAHONM CBsi3v. CBOMCTBA Bel[eCTB C BOAOPOAHBIMH
CBSI3SIMMU.

9. I'bpuan3aiys aTOMHBIX OpOUTaell U CTpOeHre MOJIEKY/.

10. MexxmoJieKy/isipHOe B3aUMO/IeNCTBHE.

TecToBbIe 3ailaHKA /I/If1 TeKYI[ero KOHTPOJIsl 3HAHUHU 10 TeMaM:
«CTpoeHue aTromMa», «XUMHUYeCKas CBA3b U CTPOEHHE MOJIEKYJI»

Bblbepume o0uH npasuibHbIl 6apuaHm omeema

YTo AB/IAETCA OCHOBAHUEM //If COBPeMEHHO# KBa/IM(UKALUUA XUMHYECKHX 3/IeMEeHTOB?
BaJIeHTHOCTh

CTpOeHHe aToMa

aTOMHasi Macca

+4KCJI0 IIPOTOHOB B s17jpe aToMa

Yro onpepensier (pu3UUeCKHUI CMBIC/I IOPAJAKOBOr0 HOMepa XUMHUYECKOro 3/ileMeHTa?



T10JIO)KeHHe /IeMeHTa B [IepUOJUUeCcKOr CUCTeMe
+YKC/I0 TIPOTOHOB B sA/ipe aTomMa

YMCJIO SHEePreTUYeCKUX ypOBHeMN

YMCJIO HEUTPOHOB B aTOMe

Yto onpeaensier (pU3UUECKHI CMBIC/I HOMEPA MEPUO/A B MePHOJUUECKON cucTeme?
CXO/HbIe (PU3UKO-XUMHUECKHE CBOMCTBA 3/IEMEHTOB JIaHHOT'O TIepro/ia

MeTaJUTMuecKre CBOMCTBA C/ieBa HarpaBo ocabeBaroT

+4Y1C/I0 3/IEKTPOHHBIX YPOBHEH B aTOMax paBHO HOMEPY MepHoza

CBOWCTBA 3/IEMEHTOB IT€PUOANYECKU TTOBTOPSIIOTCS

Yem 06yCJ’[0BJ’lEHbI MeTa//THYeCKHe CBOMCTBA XUMHYECKHX 3/IEMEHTOB C TOUKH 3peHust XUMHUH?
+CIOCOOHOCTRLIO aTOMa OTAdBAThb 3JIEKTPOHBI

CII0COOHOCTBIO pearupoBaTh C HeMeETA/VIdAMHU

BeJTMUMHOMN 3JIEKTPOOTPHULIATE/IbBHOCTHU

CTpOE€HUEM KPI/ICTaJIJIHIJECKOﬁ peleTKnu

Kakue cBoiiCTBa yCH/IMBAKOTCA Y XMMUYECKHUX 3/IEMEHTOB IJIaBHBIX MOATPYIII C yBeJTHYeHHeM
aTOMHOr0 HOMepa?

+MeTa/lJInuecKre CBOMCTBa

HeMeTa/lJTnYeCcKre CBOMCTBa

XUMHYecKast akTUBHOCTb

pPacTBOPUMOCTH B BOjie

Kakue cBoiicTBa YCH/IUBAKTCA Y XUMHUUYECKHUX 3JIEMEHTOB B Ipeae/dXx nmepuoja cjieBa HanpaBo?
MeTaJI/TMYeCcKuii 0/1ecK

3JIGKTPOIIPOBOJHOCTb

+OKUCIUTEeMbHbIe CBOMCTBA

OTHOCHUTeJ/IbHasd IVIOTHOCTDb

Kakue xuMmHuuyecKue 3/716eMeHThbI PACII0/I02KE€EHBI B MOPAAKE BO3PACTAHUA UX ATOMHBIX PAaAUYyCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHBIX NO/Jrpynmnax nepruoJuuecKoi CucTeMbl BOCCTAHOBUTE/IbHAs CIOCOOHOCTH aTOMOB
XHMHUYEeCKHUX 371eMeHTOB BO3pacTaer C:

yBe/JMueHUeM Urc/ia HeUTPOHOB B siipe

yMeHbllIeHHeM paJjuyca aTOMOB

yBe/JMUeHUEeM UKC/ia 37IeKTPOHOB Ha BHEIIHEM SHepPreTU4ecKOM ypOBHE

+yBeJIMueHreM paZiiyca aTOMOB

Uucno 31ekTpoHoB B none Fe?* cocrasaser:
23

+24

26

56

Yemy paBHO un /10 cBoOoAHBIX 3d opOuTasieii B aTomMe UHKA?
5
+0

10



1
2

B 1n0004YHBIX MOArPyNIIax NepHOANYECKOI CHCTEMbI BOCCTAaHOBUTE/IbHAs CIIOCOOHOCTH aTOMOB
XUMHYECKHX 3/IEMEHTOB BO3pacTaer C :

+yBeJIMueHHueM paJiyca aTOMOB

yMeHbllIeH’eM paZiiyca aTOMOB

yBeJIMUeHHeM Uuc/ia 37IeKTPOHOB Ha BHEILIHeM SHepreTHyeckoM YpPOBHe

yBe/lnueHueM 3apsiia sifipa

Yemy paBHO MaccoBoe 4Hc/I0 aToma?
YKC/Ty TIPOTOHOB B aTOMe

YUCITy 3/1eKTPOHOB B aTOMe

YKC/Ty HEMTPOHOB B aTOMe

+UKC/ly HYK/IOHOB B aTOMe

Yemy paBHO YHC/I0 HEUTPOHOB B aTome 15 P?
31

16

+15

46

Kakoe KBAaHTOBOE YHC/I0 XapaKTepU3yeT HallpaB/ieHHe 3/IEKTPOHHOr0 00/1aKa B MPOCTPAHCTBe?
n

|

+ml

ms

Kakue 3HaueHUsl NPMHUMAaeT MarHUTHOe KBAaHTOBOE UHC/I0 AJ/1s1 opOuTasneit d-mojypoBHa?
0,1,2

+-2,-1,0, +1, +2

-1,0, +1

1,2,3

Yemy paBHO YHC/I0 opOUTasIel Ha f-OAypPOBHe?
1

3

5

+7

ATOMBI, KAKOr0 3/1eMEeHTa HMeI0T 3/IEKTPOHHYI0 KOH(UIyPaIMIo BHEIIHero c/ios: 4s’4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCA aTOMbI M30TOMOB 0/JHOT0 3/IeMeHTa?
YKCJIOM TTPOTOHOB

+4KC/IOM HEUTPOHOB

YMCJIOM 3/1eEKTPOHOB

3apsJoM siapa

11



YemMy paBHO MacCOBOe YHUC/I0 a30Ta 7N, KOTOPbIM COJieP)XUT 8 HeMTPOHOB?
14

+15

16

17

Kakue 3HaueHUsI NPUHUMAaeT OpOUTa/TbHOE KBAHTOBOE YHCJ/IO /151 BTOPOI0 SHEPreTHYecKoro
YPOBHA?

0, 1,2

-2,-1,0,1,2

+0, 1

1

Kak 0003Hauaercsi mogypoBeHb, Aisi Kotoporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOr0 3/1eMeHTa HMEKT 3/IeKTPOHHYI0 KOH(QHUIypaL{I0 BHEIIHero ¢Jios:...3s°3p*?
6C

1451

+16S

24Cr

Jlnsa aroma 3/1emMenTa ¢ (hopmyJioii 1 s*2s?2p®3s?3p®4s? onpepennre aromubIil HoMep.
12

+ 20

50

19

Jlnsa aToMa c 3/1eKTPOHHOI ()OPMY/I10ii BHEIIHMX 3/1eKTPOHOB yKaxuTe 4 s>3d'%4p? uncno
HecrapeHHbIX 3/IeKTPOHOB B 0CHOBHOM COCTOSIHMH aToMa PaBHO:

5

6

+2

4

YKaxuTe 3/71eKTPoHHYI0 (hopmyty aToma ¢ropa.
1s%2s22p°

15%2522p?

+15%2522p°

1s%2522p®3s?

YKakuTe psiJj 4acTHLl, /il KOTOPBIX 3/1IeKTPOHHbIe (opMYJIbI 0/JUHAK OBBIL.
Cl, F, Br

Li", Na*, K"

+Mg*" ,F, Na"

N, O, F

12



YKaXuTe MO/IHYI0 3/1eKTPOHHYK0 (opMyay aToMa 23 V B 0CHOBHOM COCTOSIHMM, pacro/jiaras
opOuTanu (3HepreTuyecKHe NOAyPOBHH) B COOTBeTCTBUH C yBe/IMUeHHeM 3Hepruu. Onpejeiure
Ha0op yeThIpeX KBAHTOBBIX YKCe/I /I/Is IOC/IeHEer0 3/IeKTPOHA JaHHOr0 3/71eMeHTa.
1s22s22p®3s?3p°3d*4s*; n = 4;1 = 0; ml = 0; ms = %

+15%2522p®3s23p®4s23d>; n = 3;1 =2; ml = 0; ms = %

1s22522p®3s%3p°3d*4s*; n = 3;1 =2; ml = 1; ms = %

1s22s22p®3s%3p%4s23d*; n = 3;1 =2; ml =—1; ms = %

YKaKuTe MOJIHYIO 3/IeKTPOHHYI0 (JOpMYyJTy aToMa 30Zn B 0CHOBHOM COCTOSIHMM, paciio/iaras
op6uTanu (3HepreTHUECKHe MOyPOBHH) B COOTBETCTBHH C yBe/THUeHHeM PacCTOSHHS OT sifjpa.
OnpepenuTe Habop YeThbIPex KBAaHTOBBIX UKCeI A/IfA MOC/IeHEro 3/1eKTPOHA JaHHOTr0 Y/IeMeHTa
1s22s22p®3s?3p%3d74s%; n = 3;1 =2; ml =—1; ms =%

+15%2522p®3s?3p©4s523d'%; n 1 =2;ml=2; ms=-%

1s22522p®3s%3p°3d74s%; n = =2:ml=2;ms=%

2;

= 3’
3;1
1s25*2p®3s23p®4s23d’; n = 3; 1 ml =2; ms =%

YKaxuTe MoJIHYIO0 3/IeKTPOHHYI0 (hopMyJ1y aToMa 15sP B Bo30yxaeHHoM cocTosinuu (P*), u moHa
P,

+P* 1 s22522p%3s'3p33d!; P3* 1 s225*2p®3s23p°.

P* 1 522522p®3s'3p33d?; P3* 1 5225%2pf3s°3p°.

P* 1 522522p®3s23p3; P3* 1 s22522p°3s23p°

P* 1 522522p®3s23p3; P3* 1 s22522p%35°3p°

YKakuTe MO/IHYIO 3/1eKTPOHHYI0 (JopMy/ly aToMa B 0CHOBHOM COCTOSIHMH, paciosiaras opouTaiu
(3HepreTHyecKue NOAyPOBHH) B COOTBETCTBHH C YBe/IMUeHHEM PACCTOSAHHA OT sA/IPa, eC/I
Moc/IeiHeMy 3/1eKTPOHY JAHHOIO 3/IeMeHTa COOTBeTCTBYIOT C/Ie[lylole KBAaHTOBbIe YHC/Ia:
n=3;1=2; ml = -1; ms = —-%. Kakoii 310 3/1eMeHT?

1s*2s°2p®3s23p°3d?4s? ; 22Ti;

1s25°2p®3s23p©3d24s? ; 29Cu;

+15225°2p®3s23p®4s°3d? ; 22Ti;

1s%2522p®3s23p®4s23d” ; 29Cu.

YKaXuTe MO/IHYI0 3/1eKTPOHHYI0 (opMy/1y aToMa 16S BO BCeX BO3MOXKHBIX BO30YK/[€HHBIX
cocrossHUsX (S*).

15%2s22p®3s23p*; 1522522p®3s23p33d!

15%2s22p®3s23p*; 1522522p®3s'3p33d?

+1522522p°3s23p33d?; 15°25*2p°®3s'3p?3d>

1s22522p®3s'3p33d?; 15°25*2p°®3s23p°3d?4s?

OKuCIMTE/IeM WIH BOCCTAaHOBHTEIeM MOTYT ObITh aTtoM oF v mon F~.
+9F — TOJIBKO OKuC/IuTesb ;F~ —He OKuc/mTe s , He BOCCTaHOBUTE/Ib

oF — ¥ okuC/MTeNb ¥ BOCCTaHOBUTE/Ib; F~ — TOJIBKO BOCCTAHOBUTE/Ib

9F — TonmbKO okucuTens ; F-— TO/IBKO BOCCTaHOBUTEIb

oF— — TonibKO OKMCUTeNb ; F~ — 1 OKUC/IUTe/Ib ¥ BOCCTaHOBUTE/Ib

Pacnosioxxure ciieyromnye opourau ( FJHepreTudyecKre nNoAypoBHU) B MOPsiAKe BO3pacTaHUA
Hepruu: 3p, 3s, 3d, 4s, 4p. Ucnoib30BaHUe KaKoro NpaBu/ia Mo3BoJiseT MOATBePAUTD AaHHYI0
MoC/Iei0BaTe/IbHOCTD?

3s<3p<3d<4s<4p; 1- e npaBuio KjieukoBCKOro

3s <3 p<4s<3d<4p; 1- e npaBuio KneukoBcKoro

35<3p<3d<4s<4p ;1- e u 2-e npaBusa KieukoBckoro

+3s <3 p<4s<3d<4p; 1- e u 2-e mpaBuia KjieukoBcKoro
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PacnosioxxuTe ciieymonye opouTau ( JHepreTuyecKre MoypoBHU) B MOPsiIKe BO3PacCTaHUA
Hepruu: 4s, 4p, 4d, 5s, 5p. Ucno/ib30BaHHe KaKoro NpaBu/ia Mo3BoJisAeT MOATBePAUTD AaHHYIO
1oc/ie/IoBaTe/IbHOCTD?

4s< 4p<4d<5s<5p; 1- e mpaBwio KieukoBckoro

4s <4 p<5s<4d<5p; 1- e npaBuao KieukoBckoro

45<4p<4d<5s<5p; 1- e u 2-e npaBusia KieukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e mpaBuia KieukoBckoro

YKaKuTe, B KAKHX U3 NPUBEJEHHBIX HIKE M0JIEKY/I KPaTHOCTDH CBAI3M PaBHA [IByM:
+0»

N>

Ch

+CoH>

YKakuTe, B KAKHUX U3 NPUBEJAeHHBIX HIDKe MOJIEKY/I KPaTHOCTh CBAA3H PaBHa TpPeM.
(0))

+N>

Cly

H>

YKaKuTe MOJIEKYJ/1y, B KOTOPOil CTeneHb HOHHOCTH Han0o0,/Ib1Ias.
HCI

HBr

HI

+HF

YKaKuTe M0JIeKYJIbl, B KOTOPbIX HMEETCHA CBsA3b, 00pa30BaHHascA 0 JOHOPHO-aKIeNTOPHOMY
MeXaHU3MY:

O2

N>

Cl,

+NH*

YkKaxure coeJuHEeHHA, M0J/IEKYJ/IbI KOTOPBIX UMEIOT JINHeHHoe CTpo€eHHeE:
+CO3

H>O

NH;

CCly

YKakuTe coeiMHeHHs], B KOTOPBIX (hpopMa MoJieKy/1 TPUrOHa/IbHasA MUpaMu/a:
CO2

NO2

+NH3

BF3

YKaXure CoejHHeHHs], B KOTOPHIX 0POMTA/IU eHTPaIbHOr0 aT0Ma HaX0AATCH
B sp3-rubpuausanuu:

+CH4

BF3

CcoO

CO2
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Kakue oKcH/pI OyyT HMeTh 00J1ee MOIAPHYIO CBSI3b: OKCH/IbI MeTa/II0B I rpynnbI riiaBHOM
MO/IrPYyIIBI WM OKCUABI MeTa/u10B I rpynmsi riiaBHoM noarpynnsi? B BeIOpaHHOM moarpymnme
YKa)KHTe 3/1eMeHT, OKCH/| KOTOpPOro uMeeT Hanbosiee MOJIAPHYIO CBA3b.

OKcub! MeTasnoB | rpymnrel rnaBHou nogrpynmnsl, LioO

+0KCcH/b! MeTasioB | rpymnmnel rnaBHoW nogrpynmnsl, FroO

okcuzbl Metasnos 11 rpynmel rinaBHoM noArpymisl, BeO

okcuzb! Metasnos 11 rpymnmel rnaBHoM noarpymsl, RaO

Bbibepume HeCKobKO NPAeUbHbIX 6APUAHMOE 0meema
DdnexkTponHas ¢opmMy/ia aroma 1s22s2p®3s?3p>. OnpegennuTe 31eMeHT U BO3MOXKHBIE CTeNleHH
OKHC/IeHHUS:
+3, +5. As (25%)
+4, +6. S (25%)
+ 43, +5. P (25%)
+3, +6. P (25%)

Ykaxure MO0J/I€KYJ/Ibl, B KOTOPBIX XUMHNYE€CKHE CBA3H KOBA/ICHTHO-IIO/IAPHBIE!:
+H20 (50%)

+H> SO4 (50%)

Cl»

H>

YKaXuTe CoeJUHeHHs], B KOTOPHIX HMEKTCH Sp°- rubpu/HbIe 0pouTanu :
+H20 (50%)

+NHs (50%)

HCI

CO

Ykaxure BellecTBa, KOTOpbIie 06pa303am;1 3a CYeT KOBA/ICHTHOU HEHOHﬂpHOﬁ CBA3U:
SO,

+0, (50%)

PZOS

+Cl (50%)

YKaxuTe Bell[eCTBa , KOTOpPbIe 00pa30BaHbI 3a CYUeT HOHHOM CBSI3H:
+KCl (50%)

NO2

P20Os

+Nal (50%)

YKaxure coeJuHEHHdA, B KOTOPBIX KOBA/IEHTHAA CBA3b 06pa3OBaHa TOJIBKO I10 06MEHHOMy
MeXaHU3MY:

+H3PO4 (50%)

NH,4Cl

[BF4]—

+ H»S03 (50%)

YKaKuTe COeJHHEHHSs], MeX/Y MO/IEKY/IaMH KOTOPBIX BO3MO)KHA BOOPO/JHAS CBA3D:
+NH; (33%)
+HF (33%)
+H20 (33%)
02
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BOHpOCbI JINjS: | COﬁECE}IOBaHI/IH o TeMam:
«XuMHuecKan TepMOAUHAMHUKA», «KuHeTHKa n PaBHOBeCHE€ XUMHUUYECKHUX peaKunﬁ»

1. Yto n3yuaet xrumryeckas TepMoAuHaMUKa? UTo Takoe 3K30- ¥ 3HAO0TEPMUYECKUE PeaKLiuu?

2. Uto Takoe Teryiora oOpa3oBanus BetlectBa? Teryiota cropanus? Teriora HelTpanu3anyu?

3. DHepreTHueckre XapaKTePUCTUKA (PU3NUYECKUX U XUMUYECKUX TPOLIeCCOB W CIIOCOOHOCTH
XUMHUYECKUX CHCTEeM BBITIOHATE M0JIe3HYI0 paboTy.

4. YTo Takoe CKOPOCTb XUMHUYeCKOM peakiuu? OT Kakux (PaKTOpPOB OHa 3aBUCUT?

5. Uto Takoe KaTanu3? Karamuzarop? UHruburop? MexaHu3M KaTaJUTHUYECKOTO TTpoIiecca.

6. UTo Takoe xumMHueckoe paBHOBecHe? Kakure (pakTOpbI B/IMSIOT Ha €ro CMellleHre?

7. Ilouemy Henb351 CMECTUTb PaBHOBECHE PeakLMK C ITOMOLbI0 KaTaau3aTopa?

TecToBble 3d/idHUA /I TEKYIEro KOHTPOoJis 3HAHHUM 110 TeMaM:
«XuMHuecKas TEPMOAUHAMUKA», «KuHeTHKa 1 PaBHOBeCHEe XUMHUYECKHUX peaKum‘fl»

Bbibepume o0uH npasu/ibHbIll gapuaHm omeema

CTaHlapTHBIM COCTOSIHMEM BellleCTBa ABJ/ISeTCA:

pacTBOpeHHOe BellleCTBO C KoHLeHTpaluel 1 Mmoab/n npu 0°C u 1 atm.
yucroe BerecTso rpy 0°C u 1 atm

pacTBOPeHHOe BelljeCTBO C KOHLleHTpaluel 1 Mosb/ Kr ripu 25°C u 1 atM
+yucroe BelecTso rpy 25°C 1 1 atm

Pa3HOCTH CyMM HTA/IBIIHI 00pa30BaHMs MPOAYKTOB PeaKiMi U CyMM HTa/IbIINI 00pa3oBaHus
HCXO/HBIX BelleCTB C y4eTOM CTeXxHoMeTpuueckux Ko3¢uijueHToB B ypaBHeHUH XHMUY eCKOH
PeaxI[uM Npu p = const, Ha3bIBAeTCs:

BHYTpeHHel 5Heprueil CUCTeMbl

SHTabIIMel pa3fioXKeHusl BellleCTBa

+TeTI0BbIM 3(PPeKTOM XMMUUEeCKOM peaki[uu

M3MeHeHHeM SHTasbIIUK XUMUUeCKOW peakLun

Cucrema Ha3bIBaeTCsi TOMOTeHHOM, eC/IN:

BCe Bell|eCTBa HAaXO/SATCSl B OJMHAKOBOM arperaTHOM COCTOSIHUU

BCe Bell|eCTBa HaXO/ATCS B PA3/IMYHbIX arperaTHbIX COCTOSTHUSIX

OHAa COCTOMT U3 YaCTUL]| pa3/IMYHbIX Bel[eCTB, Pa3/IMUHOrO arperaTHOr0 COCTOSIHKS, PABHOMEPHO
pacripefie/ieHHbIX OTHOCUTEJILHO APYT pyra

+0Ha OIHOPO/IHA BO BCEX CBOMX TOUKAX M0 XMMUYECKOMY COCTaBYy U CBOMCTBAM U He COJIEP)KUT
rpaHuLIbl pasjena

JHTA/IbIIUA XapaKTepu3yerT:

BHYTPEHHIOIO SHEpPrulo BelljecTsa

+TersiocojepkaHue BeljecTsa

CTpeMJ/IeHUE BelljeCcTBa BCTYIIUTh B XUMHUUECKYIO peakKL{Hio

TEeTIOTy 0Opa30BaHUsI BeIlleCTBa, B3SITYIO C POTHBOII0/IOKHBIM 3HAaKOM

OHTa/IbIHA 00Pa30BaHuUsl Bell[eCTBa XapaKTepPHU3yeT:

TEeTUI0Ty 00pa3oBaHus 1 T' CJIOXKHOTO Bell|eCTBa U3 MPOCTHIX BEIL[eCTB

+TeryioTy obpa3oBaHusi 1 MOJb CJIOXKHOTO Bel[eCTBa U3 TIPOCTHIX BEIeCTB

TeIJIOTy cropanus 1 r BeljecTBa

TeryioBoi 3 dekT obpa3oBaHusi 1MOJIB CJIOXKHOTO BEI[eCTBA U3 TIPOCTBIX BEIeCTB, B3STHIM C
TPOTHBOIIO/IO’KHBIM 3HAKOM.
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Ji1s1 XMMHYeCKUX peaKIuii, MPOTeKAINX MPU CTaHAAPTHBIX YCI0BHUSIX, BEPHO C/IeyoLee:
SHZI0TePMUYECKHe PeaKLM| He MOTYT IPOTeKaTb CaMOIIPOM3BOJIbHO

SHZ0TepMUYECKHe PeaKLMU MOTYT MPOTeKaThb TPH MOBBIILIEHHBIX TeMIlepaTypax, ec/ii u3MeHeHHe
SHTPOIWU TIPU 3TOM OY/IeT M0JI0KUTeTbHBIM

SHZI0TepPMUYECKHe PeaKLMi MOTYT MPOTeKaThb TPH MOBBIILIEHHBIX TeMIlepaTypax, ecjii h3MeHeHHe
SHTAJIBIIMY TIPH 3TOM OyZeT OTpHULaTeTbHBIM

+3H0TEPMUYECKHe Peaki[Ui MOTYT MPOTeKaTh TIPH JF00BIX TeMIlepaTypax, ecjii i3MeHeHre YHePrun
['n66ca npu 3TOM OyJeT OTpULjaTeTbHBIM.

M3meHenue 3nepruu I'n66ca 0yaer orpurjaressHo npu 260 K u HopmaibHoM atMocdepHOM
AQBJICHUH /ISl IPOLIECCOB:

TasiHUA JIbJia

T/1aBJIeHUs JKeJle3a

+KpHUCTa/UIU3aLiy BOJbI

KUIEeHUS BOJbI

Ecnu ps fanHoi peakiuu AG < 0, To ee mpoTekaHue:

Hab/1r0/JaeTcst NP TFOOBIX YCIOBUSX

He HabJ/TroIaeTCst TIPH JIF0OBIX YCIOBUSIX

+BO3MOXXHO, HO TIPAKTUUECKH M3-3a MaJIOW CKOPOCTH MOYKET He Hab/rojaThCst
BO3MOYKHO TIPU HAa/TMUKUH HeOOXOAMMOT0 peareHTa

TepmoauHaMuyeckas GyHKI[HA, KOTOPas XapaKTepU3yeT Mepy YHOpPsA/J04eHHOCTH CHCTeMbl WIH
Mepy OecniopsiKa, Ha3bIBAETCA:

+3HTpOIUen

SHTaJIbIIEeN

cBOOO/IHOM sHeprUeit

sHepruei ['ub6ca

IIpu cropanum 1 mosib rpadura (C) Beigensiercs 393,5 k/x Teriorbl. C/iejoBaTe/1IbHO:
+AH Cropasus (C) = —393,5 K,Z[)K

Q Cropanust (C) = —393,5 K,Z[)K

AH Cropasust (C) =393,5 K,Z[)K

H Cropanust (C) = —393,5 K,Z[)K

3aBHCHMOCTBb CKOPOCTH XUMHYECKOH peaKiuH 0T KOHLIEHTPALMU Pearupywiiux BelecTB
yCTaHaB/IMBAeT:

+3aKOH JIelCTBYIOLIMX MaccC /1/is TOMOTeHHbIX peakLyi

ripaBuio BanT-T'odda

3aKOH pa30aBsieHust OcTBaIbaa

ypaBHeHMe ['n66ca

V3MeHeHHe KOHI[eHTPAIHH pPearupyoiyX BellecTB B e[UHULY BpeMeHH B eJHHUIe 00'beMa WIH
YHCJI0 3/IeMeHTapPHbIX aKTOB B3aUMO/IEHCTBHS B eJUHULY BpeMeHHU B eJUHHIIe 00beMa
Ha3bIBaeTCA:

TIOPSIKOM peakLjuu

+CKOpPOCTBIO peakljuu

MeXaHU3MOM peakLu

SHepruen peakiuu

17



KoHCTaHTa CKOPOCTH XUMHYECKOH peaKiiui H3MEHHTCsI, eC/IH B CHCTeMe:
+U3MEHHUTDb TEMIIepaTypy

BBECTU KaTaM3aTop

BBECTH UHIMOUTOD

M3MEHUTb KOHIIeHTPAI[UH Pearupyroliux BelecTB

CKOpOCTh KaKMX XUMHYECKHX pPeaKiiii yBe/IMUUBaeTCsi C POCTOM TeMIepaTrypbi?
OOBIX

HUKaKUX

9K30TepPMHUUYECKUX

+3HA0TEPMHUUYECKUX

YBenmuuenue CKOpOCTH XMMHUUYECKOH P€aKlUMi MIPpH MOBbIIIIEHHUHU TeEMII€PATyPhbI 00bACHACTCA:
YMeHbIIEHNEM UHnCJla CTOJIKHOBEHUM MeXy MOJIEKYJ/IaMU

yBe/IMUEHUEM HOTEHHH&HLHOﬁ SHEPrrurv MOJIEKYJT

+yBe/IMYeHUEM UMC/la aKTUBHbBIX MOJIEKYJI

YMEHbIIEHNEM 3HEPI'M dKTHUBALJUN

JeiicTBHe KaTa/iM3aTopa 00bSICHSETCS TeM, UYTO:

+B MIPUCYTCTBUM KaTajy3aTopa peakiys UJeT JpyruM IyTeM — uepe3 SHepreTuuecky bosee
JIOCTYTIHbIE CTa/[UU

KaTajii3aTop CHWKaeT SHepPryi0 aKTUBaLUU

KaTa/M3aTop CMelljaeT XMMHUUecKoe paBHOBeCHe peakl[ii B CTOPOHY 00pa3oBaHusi TPOAYKTOB
B MPUCYTCTBUM KaTan3aTopa YBeJMUMBAETCsl YUC/IO CTOJIKHOBEHUM MOJIEKYJT

Ecimn AdBJ/IeHHEe B peaKuHOHHOﬁ cucTeMe NOHU3UTH B 2 Pa3ad, CKOPOCTb pedKIiuH
2NO + 02 —» 2NOz:

YMEHBILUTCS B 2 pasa

YBeJIMUUTCS B 4 pa3a

+yMEHBIIHUTCS B 8 pa3

YBEJIMUMTCS B 2 pa3a

MaremaTHu4yecKUM BbIpa)KeHHeM 3aKO0Ha AefCTBYIOIIMX MacC A/ peaKiuu
CO2(r) +4H2(r) = CHs(r) + 2H2 O(r ) siBN1sieTCA:

v = k C(CO2)-4C(H>)

v = k C(CH4)-C( H20)2

+v = k C(CO2)-C(H2)4

v = k C(CH4)-2C( H20)

CKOpOCTh XUMHUECKO! peaKIUH AB/ISIETCS BbICOKOM, €C/TM SHePrusi aKTUBaLHH:
BbICOKas

paBHa 0

+HH3Kasd

cpenHsist

IIpu yBesiuueHuu Temneparypsbl Ha 40°C ckopocTh peakijui Bo3poc/ia B 81 pa3, TemneparypHbIit
K03((puIjHeHT CKOPOCTH peaKkliii paBeH:

2

4

+3

5
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Ha cko0/1bKO IpajiycoB cjiejlyeT MOBBICHTH TeMIlepaTypy ra3000pa3Hoii cMecH /ISl yBe/IHUeHHUs
CKOpPOCTH peakijuu B 16 pa3, ecin TeMneparypHblil Ko3¢duijueHT paBeH 2?

20°C

30°C

+40°C

50°C

Ckopoctb npsimou peaknuu H>(r ) + I>(r ) = 2HI ( r ) npy NoBbIIIeHNH JaBJ/IeHUs B 5 pa3
BO3pacTeT B:

5 pa3

+ 25 pa3

10 pa3

125 pa3

Ecnu paB/ieHHe cucTeMbl YBeJTMYUTCA B 2 pa3a, TO CKOPOCTb XMMHUYECKOH peakLiuu
2Al (xp ) + 3Clx(r ) = 2AICI3( Kp ) U3MEHHUTCA B:

2 pa3a

+8 pa3

16 pa3

32 paza

Ckopoctb npsimou peakiiuu CO>( r ) + C(rpadur ) = 2CO(r ) npu noBbIlIeHUM AaB/ieHNs B 4
pa3sa Bo3pacrer B:

4 pasa

8 pa3

+ 16 pa3

32 paza

MaremaTH4yecKUM BbIpa)KeHHeM 3aK0Ha [IeHCTBYIOIUX MacC /I peaKiiuu
C (rpadut ) + 2N2 O (r ) = CO2( 1) + 2N>( r ) siB/IsI€TCSA:

v=kC (C)-2C (N2:0)

v =k C (C) - C(N20):

+v = k C (N20)2

v=k C(COz) -C (Nz)z

Ecau npu noBbliieHuM Temieparypsbl Ha 30° CKOpocTh peakiiuy yBe/IMuUmn/Iach B 27 pas,
TeMnepaTypHbId K03 PUIHEeHT CKOPOCTH PeaKIjiu paBeH:

8

2

4

+3

Ecnu TemnepaTypHbId K03 (uijueHT CKOPOCTH peakLiid paBeH 2, a TeMneparypa Bo3poc/ia Ha
20°, TO BO CKO/IbKO Pa3 CKOPOCTh PeaKijyid Bo3pacTeT?

+4

8

16

32

Ecnu 00beM 3aKpbITOH CHCTEMBI, B KOTOPO# YCTAHOBH/IOCH XHMHYECKOe PaBHOBecHe

2S02(r) + O2(r) -~ 2S0s3 (r ), yYMeHbIIUTB, TO:
CKOPOCTH MPSIMOY ¥ 00paTHOM peakiuii OCTaHyTCsI paBHBIMHU
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+CKOPOCTh MPSIMOU Peakivy CTaHeT 0oJibllle CKOPOCTU 0OpaTHOM peakiuu
CKOPOCTb TIPSIMOM peakKiii CTaHeT MeHbIIe CKOPOCTH 0OpaTHOM peakI[uu
paBHOBeCHe He CMeCTUTCS

K cmemenuio xumuueckoro pasHoBecusi peakijuu 4HCI (r) + O2(r) « 2 Cl( 1) + 2 H20 (1)
BJIEBO B 3aKPbITOH CHCTeMe NMpUBeJieT :

nobaBrieHre KUCIOpoJa

+no06aByieHre xa0pa

BBeJleHVe KaTaau3aTopa

TOHW)KeHHe JaBieHust

IIpu yBeniuueHuw jaBieHus papHoBecue peaknuu CO (r) + H2O (r) - COx(r ) + Hx(r);
AH° = 41 x]Ix:

CMECTUTCS BJIEBO

CMECTUTCS BIPaBo

+He CMeCTUTCSI

CKOPOCTB TIPSIMOM peakLMu CTaHeT 0oJblile CKOPOCTA 0OpaTHOM peakLuu

KoHncranra paBHoBecusi peakyuu CO»(r ) + CaO( kp ) -~ CaCO3( Kp ):
Kp =[CO2 ] [CaO]/ [CaCO3]

Kp =[CO2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XMMHYeCKOro paBHOBeCHsI NMOKa3bIBaeT:

+COOTHOILLIEHHe MOJISIPHBIX KOHLIEHTPAL[|ii TTPOAYKTOB PeakLMy U UCXOAHBIX BEIl[eCTB B COCTOSTHUN
XUMUYECKOTO PABHOBECHUS

BO CKOJIKO Pa3 MOJIsSIpHbIe KOHLIeHTPALIMU UCXO/HbIX BellleCTB O0Jibllle KOHIIeHTPALM POJYKTOB
peakLyn

COOTHOIIIEHHEe CKOPOCTel TIPSIMOii ¥ 00paTHOM peakIjuit

COOTHOIIIEHHe SHEePTUii aKTHUBAL[MX TIPSIMOM ¥ 00paTHOM peakiuit

B BbIpa)keHHe KOHCTAHTHI paBHOBecus peakiuu HE BXoasaT KOHLeHTpauuu
B3aMMO/IeHCTBYIOIIHX:

ra3o00pa3HbIX BeIeCcTB

JKAJIKUX BellleCTB

+ TBepJbIX BeljecTB

PacTBOPEHHBIX BeLeCTB

KoHcTranTa paBHoBecusi peakuu 2CO(r ) + Oz(r) = 2CO(r):
+ Kp = [CO2]*/ [COJ* [O2]

Kp =[CO.] /[CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHoBecue peakijuu CO>(r ) + CaO(kp ) = CaCO3( Kp ), AH< 0, cmecTUTCSI B/IeBO NPH:
TOBBIIIIEHUM J1aBJIeHUS

MOBbIIeHnU KoHLeHTpaumu CO»

JoroyHuTe/IbHOM BBeseHnn CaCO3

+TIOBBILLIEHUM TeMIepaTyphbl

B kako# peakum yBe/imueHue oorema cucrembl HE BbI30BeT cMelieHUsI paBHOBeCH?
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2S02(r)+0x(T) « 2S05(T)
N204(F) © 2N02(I‘)

+H2(r)+Ch(r) « 2HCI(1)
No(r)+3Hx(r) « 2NH3z(r)

B Kakoii peakliii yBe/JIHUeHHe 00beMa CHCTEMBI BBI30BET CMeIleHHe PAaBHOBECHSI B CTOP OHY
HUCXOAHBIX BellecTB?

250 2(r ) +302(1r) « 2S03(r)

+N 204(T) & 2NO2(T)

Ho(r)+Cl(r) » 2HCI(T)

Ha(r)+I(r) « 2HI(r)

PaBHoBecue peakiuu CO>(r ) + C(rpadur ) ~ 2CO(r ) npu noBbIlIeHUN AaB/IEHUS:
He CMeCTUTCS

CMEeCTUTCS B CTOPOHY KOHEUHBIX MPO/IYKTOB

+CMeCTUTCS B CTOPOHY MCXO/IHBIX BEIeCTB

W3MEeHUTCS TMHeHHO

Bbibepume Hecko/bKO NpaswibHblX 8apUAHMO8 omeema
He npou3Bojs BbIYUCIEHUH, YKQKHUTe, /I KAKUX U3 Mepeurc/IeHHbIX HIKe MPOoLecCoB
HW3MeHeHHe YHTPONHH M0/I0)KUTE/TbHO:
+C (rpagut ) + CO2(r ) =2 CO (r ) (50%)
4HC1(r)+ O2(r)=2C1(r )+ 2H20 (1)
MgO(x ) + Ha (r) = Mg(k ) + HaO (x )
+NH4 NO3( k) = N20 (r) + 2 H20 (1) (50%)

Yemy paBHa Tersiota odpasoBanus N.O(r) B TepMOXHMHUUYECKON peaKIuu
C(rpadgur ) + 2N2 O(r ) = CO2(r )+ 2N( r ); A H (peakums) = — 557,5 kJhx;
A H(CO») = - 393,5 k/[)x/M0/1b?

—164 kI>x/MoJ1b

—82 k/[I)x/mMoJ1b

++82 kIx/moinb (50%)

+164 x/Ix/Monb (50%)

Yemy paBeH TensioBou 3¢ ekt peaknyu 2Mg (kp) + CO2(r ) = 2MgO(xp ) + C (rpadwur)
A H (COy) =-1393,5 k/I)x / moib; A H°(MgO) = - 601,8 x/Ix / monb?

+-810,1 xIxx (33%)

+810 kI (33%)

+405 kI (33%)

—405 k][Ix

PaBHoBecue peaknuu 2ZnS (Kp ) + 302(1r) ~ 2ZnO(kp ) + 2SO2( Kp ), A H < 0 cmecTUTCA B/IEBO
npu:

yBeMUeHUM KOHLIEHTPALMK KUCI0poa

+aononHuTenLHOM BBeJleHrun ZnO (50%)

+moBbilIeHUH TeMmriepatypsl (50%)

TOBBILLIEHUU [JaB/IeHUsI
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Tabuna 3 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[UH

Kop v HaMeHOBaHMe UHAMKATOpa
JIOCTVKeHUS] KOMTIeTeHLIUU
(4acTv KOMIETEeHLMK)

KpuTtepuu otieHrBaHus cCOOPMHUPOBAHHOCTH KOMIIETEHLIUN
(4acTU KOMIOETEeHIUN)

COOTBETCTBYET OLIeHKe «3auTeHO»
50-100% oT MakCUMaJILHOT0 basia

N /[-1onk1 Wcnonb3yer
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYUYHbBIX
JTUCLIUTIIVH [IJIS1 pellieHust
CTaH/APTHBIX 3ajjay B
COOTBETCTBUU C
HaTpaB/IeHHOCTHIO
rpogecCcroHaIbHOM
JlesATeTbHOCTU

CTyZeHT TOKa3blBaeT 3HaHWe Bcero 00BEMa MPOrpPaMMHOTO
MaTepuasna; IOHMMaHWe CYIIHOCTH OCHOBHBIX TIOHATHUA U
3aKOHOB XVMMHH, CTPOEHMs BellecTBAa Ha MHUKPO-YPOBHE,
TePMOJUHAMHUUeCKHUX MPOLIeCCOB U XUMUYECKOW KUHETHKU.

[TocsiefoBaTesibHO W3/araeT y4eOHBIM MaTepuas, MpaBUIBHO
MpUMeHsIeT HayuHYI0 TePMHHOJIOTHIO, [eslaeT COOCTBeHHbIe
BbIBOZBI.  CaMOCTOATEIBHO M palMOHalbHO  UCIIO/Ib3YeT
HarjsiiHble  T0Co0Msi, CrpaBOYHbIE MaTepuasbl, YueOHWUK,
JIOTIOJTHUTEJIbHYI0 JIUTepaTypy, NepBOMCTOYHUKU. [IpumMeHser
CUCTeMY YyCJOBHbIX OO0OO3HaueHW TIpU BeJeHUM 3aruceil.
Vcnonp3yeT  OCHOBHble  3aKOHbl  €CTeCTBEHHOHAYYHbIX
JUCLMIUIMH JI/1S1 pellieHrsl CTaHJapTHbhIX 3aJad B COOTBETCTBUU

C HaMpaB/IEHHOCTBIO MPOdeCCHOHANTBLHOM JIesTeTbHOCTH

Mopayab 2. «PacTBOpbI»

Bonipocsl /1s1 cobecejoBaHus 110 TeMaM:
«O0masn xapakTepuCcTUKa pacTBOPoB. PacyeT KOHIleHTPALMM PaCTBOPEHHOr'0 BeliecTBa»,
«JeKTpoIuTHYeCcKas Aucconuanusa. BogopoaHblii mokasareb cpe/ibl pacTBopa»,
«'maponus cosei»
1. PacTBOpBI — XXU/JKUe, TBep/ble, ra30Bble, UCTUHHbBIE, KOJIJIOW/HbIE, HAChIL|eHHbIe, HeHaChIIl|eHHbIe,
TriepechblllieHHbIe.
2. PacTBOpPHUMOCTB Bell|eCTB.
3. Crioco6bI BbIpaXkeHHs1 KOHLIEHTPAL[MM PACTBOPEHHOTO Bell[eCTBa.
4. KurieHve 1 3amep3aHre pacTBOPOB.
5. OCHOBHBIE TTOJIO’KEHUSI TEOPUH TIeKTPOIMTUYECKOH Anccoruaiui. CuibHbie U ciabble
3JIEKTPOJIUTBHIL.
6. [IpousBeseHne pacTBOPUMOCTHU 3/1eKTPOJIMTa. VIOHHOe rpou3Be/ieHre BO/bI.
7. BopopoaHblii 10Ka3aTeslb CpeJjbl pacTBopa. Kucasi, HelTpasbHas U 11jeJIouHasi cpejia.
8. I'mpponus, ero nmoJyIoKUTeNbHOE U OTpULIaTe/IbHOe 3HaueHue.
9. OcHoOBHbIE C/lyyar TUPOU3a COJIei.

TecToBbIe 3alaHMA [I/Isl TEKYLIero KOHTPO/IA 3HAHUM 10 TeMaM:
«O01asa xapakTepuCcTHKa pacTBOPoB. PacyeT KOHIleHTPaLUM PacTBOPEHHOI'0 BelecTBay,
«JneKTpoauTHYecKas aucconuanusa. BogopoHbii mokasaTeib cpeAbl pacTBopa».
«C'uaponus conei»

CooTHecuTe CrI0CO0bI BHIP)KEHHS KOHLIEHTPAIUHA M eAMHULIbI H3MePeHHUsl KOHLEHTP alfui

1. monsipHas 4. %

2. MOJIsI/IbHas 3. 9KB/N
3. SKBUBaJIeHTHas 2. MOJIb/KT
4. npoLeHTHas 1. mosb/11
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Bbibepume 00uH npasu/ibHbIll 8apuaHm omeema
IIpoineHTHAasA KOHIIEHTPAI[UA — 3TO:

Macca BerjectBa B 1 mi1 pacTBopa

MOJIb BelljeCcTBa B 1 KI' pacCTBOpHUTe/IsI

MOJIb BelljeCcTBa B 1 IUTpe pacTBopa

+Macca BelectBa B 100 r pactBopa

MonisipHasi KOHLIeHTPaLMs — 3TO:
Macca Belectsa B 1 Mj1 pactBopa
MOJIb BelljecTBa B 1 KI' paCTBOpPUTEIS
+ MOJIb BelllecTBa B 1 IuTpe pacTBopa
Macca BelectBa B 100 r pacTtBopa

CKOJ/IBKO rpaMMOB PacTBOPEHHOT0 BelllecTBa co/iep>xurcs B 50 r pacrBopa
C MaccoBoii fosei (B-Ba) = 10%?

10r

20r

+ 51

40r

CK0/IbKO MOJIed PaCTBOPEHHOI'0 Bell[eCTBa COAePXUTCs B 1 /1 AelUMOJIIPHOro pacTrBopa?
0,2mo/1b

1Mmomnb

+ 0,1Mo0/1b

0,01monn

Kakue U3 c/ie[yl0L{X 3/IeKTPO/IMTOB MPH JUCCONHALUU 00pa3yoT nonbl H' u OH
O/IHOBPEeMEHHO?

Ca(OH)z

KOH

H3POq4

+AI(OH)3

CKOJ/IBKO HOHOB 00pa3yercsi Npu Aucconuanuu Mmosekysabl (NH4)2S04?
2

6

+3

4

Kakwue BemiecTBa 00pa3ylT NpH JUCCOLUALAHA HOHBI Mn?*?
KMnOg4

+MnClI>

NaMnQOg4

MnO>

Kakwue 3/1eKTpo/InThI 00pa3yoT NpH JUCCOLUALMHU X/10pU/-uoHbI CI'?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue 13 c/1efyIompx 3/1eKTPO/IMTOB SIB/ISAIOTCA C/1a0bIMH?
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H>SO4
NaCl
AI(NO3)3
+H3POqy

YeMy paBHO HOHHOE IPOU3BeAeHHe BojbI (t = 25°C)?
107"

107"

+101

107

Yemy pasen pH pacrsopa, ecin [H+]=10"° mosb/n?
8

12

+5

9

Kakue U3 c/1eAy0IUX CoJiel He MOBePralTcsa ruApoIn3y?
PbNOs3

+KNO3

AI>(SO4)3

Pb>COs3

Kakyo okpacky npuo0peraer JJakMyC B HeHTPa/IbHOH cpeje?
Ma/TMHOBYO

CUHIOHO

KpacHy0

+(droneToBy1o

IIpu B3aMMO/efiCTBHH KAKHX [JBYX BEI[eCTB IMPOMCXOJUT PeaKijus HeldTpaau3amuu?
NaCI+AgNOs

BaCI>+H>O

+NaOH+HNO3

BaCI;+H>SOq4

19 ma 11%-ro pacteopa KOH ( p = 1,01 r/cm®) cmemanu ¢ 200 mi Boabl. Paccuuraiite
MOJISIDHYIO /I0JTIO TIOJTyYeHHOr0 pacTBopa.

0,0029

+0,0031

0,0034

0,0028

Ha neiiTpamusanuio 50 cv® pacTBopa KMC/I0TBI H3pacxooBaHo 25 cv® 0,5 H pacTBopa Ie/10uH.
Yemy paBHa MoOJIsIpHasi KOHLIEHTPaLys SKBUBa/leHTa (HOPMa/IbHOCTh) KHC/IOThI?

+0,25 MOJIb 5KB/JT

0,5 MoJb 3KB/N

2,5 MOJIb 3KB/J

1 MoJb 3KB/T

Kakoii 06bem 50%- ro pacrBopa KOH (p = 1,538 r/cm3) TpebyeTcs A1 NPUroTOB/IEHUS
31 0,1 M pacrsopa KOH?

10,5 mn

+21,85 mn
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30,4 mn
42,25 mn

BbIuncuTe Mo/IApHYI0 KoHIeHTpanuio 20%-ro pacTsopa x/10puia Kaasnusd (p = 1,178 r/ cv?).
4,24 mn

+2,12 Mo/ 1

1,06 mn

4,24 mn

5 ma 30%-ro pacteopa NaOH (p = 1,1 r/ cm®) cvmemanu c 1 71 Bogbl. Kakosa MoisspHas
KOHILIeHTPaIusA MoJIy4YeHHOr 0 pacrBopa?

0,035 monw/n

+0,041 mMosb/n

0,050 monw/n

0,045 monw/n

Kakoii 00bem 20%-ro pacteopa KOH (p = 1,238 1/ cm®) TpebyeTca /1 NPUTrOTOB/ICHHUS
2 10,2 M pacreopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

Yemy paBHa MaccoBas KoHuenTpanusa 3 M pacrsopa NaOH (p = 1,328 r/cm®)?
11%

+9%

10%

8%

3 r H>SO4 pacTtBopeno B 50 M Bojbl. UeMy paBHa MoJIAipHasi KOHIleHTPalL{UA SKBUBaJ/IeHTa
/lAHHOT'0 PacTBOPA, eC/IM ero IJI0THOCTEL cocTasseT 1,01 r/cvm3?

2,34 MOJb KB/

+1,17 MOJIb 5KB/1

0,55 Mo/b 3KB/NT

1,03 Mob 3KB/M

Onpepaennte Maccy 3%-ro pacTBopa nepoKCcujia BoA0PO/ia, €C/TM OH MOoJ/TyYeH NPy pa30aBieHuHn
50 r 30%- ro pacrBopa.

100 r

+500 r

5000 r

300r

Kakoii 06bem 10%- ro pactsopa Na OH (p =1,2 r/ cm®) TpeGyeTcs Ji/isi IPUrOTOB/ICHHUS
2 10,1 M pacrBopa?

100 mn

90,5 Mmn

+66,7 M1

125,4 mn

CKo0/IbKO IPaMMOB XJIOPUCTOr0 Ka/iusi Hafio pactBopuTh B 90 r 8% -ro pacresopa 3Toi co/y,
yTOOBI MOTyYeHHbIH pacTBop cran 10%- m?
+271
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8r
10r
1r

60 r 5%-ro pacrBopa cyibdara Meau Beinmapusu Ao 50 r. OnpesenTe MacCoBYIO /I0/TI0 COJTH B
MOJIy4YeHHOM pacTBope.

7%

8%

12%

+6%

PaccuuTtaiite pH 0,02 M pacrBopa CH3COOH.

pH=2,0
pH=4,1
pH=1,61
+pH = 3,2

Boerunciure crenens gucconuanyu u pH 0,001 M pacrsopa HCN.
a=1,pH=3,0

+a=0,89-103, pH = 6,1

a=0,78-10" pH = 6,8

a=0,89-10"2 pH = 4,1

Paccuutaiite pH 0,001 M pacrBopa Ba(OH)>.

pH =11,25
+pH =11
pH=3,75
pH=3

PaccuuTtaiite pH u pOH 0,0001 M pacrBopa H>CO3, yuuTbiBasi TOJIBKO MEPBYI0 CTyNeHb
AVICCOLIHALMH.

pH =8,83, pOH = 5,17

pH =4, pOH =10

pH =10, pOH =4

+pH =5,17, pOH = 8,83

Bbibepume HeCcKo/IbKO Npasu/ibHbIX 6ApUAHMO8 omeema
Kakwue 3/1eKTpO/IMThI IBJISIOTCA CUIBHBIMH?
+HCI (50%)
+KOH (50%)
H>S
H3PO4

Kakue 3/1eKTP0/IMThl B MOHHOM yPaBHeHUH CJieJyI0llel peaKI[iH 3alluCbIBAlOTCA B BU/le HOHOB?
CaCOs3

+HI (50%)

+Cal> (50%)

CO2

Kakue BeliecTBa B MOHHOM YpPaBHEHHH CJIeJyI0Oll[eil peakLy 3aNiChIBAIOTCS B BH/E MOJIEKYJI?
+H>S (50%)

Pb(NO3):

+PbS (50%)
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HNO3

PacTBOpBI, KaKUX 3/IeKTPO/IMTOB XapaKTepu3yrTca 3Hayenusamu pH > 7?

+Na2CO3 (50%)
+CaS (50%)
AI(NO3)3

BaCl:

IIpu kakux 3HauyeHusx pH ¢eHondTanenH okpammuBaeTcss B MaIMHOBBIN [{BeT?

+12 (50%)
4
7
+14 (50%)

PacTBopBbl, KakHXx co0J1ell XapaKTepu3ylTcs 3HaueHusavu pH < 7?

NaBr

+Cd(NO3)2 (33%)
+FeCl3 (33%)
+CuS04(33%)

Kakue U3 JaHHBIX peaK[uil MPOTEKaT B PacTBOpe He00pPaTumo?

+K> SO3 + HCI = (33%)
+Na CO3 + H2 SO4 = (33%)
K2SO4 + NaCl =

+KCN + H NO3 = (33%)

Kakwue 13 JaHHBIX peaKI{Hil NPOTeKaKT B pacTBope HeodpaTumo?

+Ba(NO 3)2+ H2 SO4 = (50%)

Ba(NO 3),+ NaCl =
+Al(NO 3)3 + KOH = (50%)
KOH + HCIO4 =

Tabnuna 4 — Kpurepuu oreHKH ¢()OpMHUPOBAHHOCTH KOMITETeHIIUH

Kop v HauMeHOBaHMe
VMH/JUKaTOpa JOCTY)KeHHUs
KOMITIeTEeHIIUN
(4acTv KOMMeTeHIUK)

Kpurepuu orieHrBaHUs CHOPMUPOBAHHOCTUA KOMIIETeHI[UM (YacTu
KOMITeTEeHI|UM)

COOTBETCTBYET OI[eHKE «3auTeHO»
50-100% ot MakcUMaibHOro Oasia

N/-1onk-1 Ucrionb3yet
OCHOBHbBIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX
JUCLIUTIIH [IJ1s1 pelleHust
CTaH/JApPTHBIX 3ajjay B
COOTBETCTBUU C
HarpaB/IeHHOCTHIO
ripodecCcroHaTbHON
JlessTeTbHOCTU

CTyeHT 1oKa3bIBaeT 3HaHWe Bcero 00bEéMa IMpOrpaMMHOI0
MaTepua’sa; IOHMMaHue CYIIIHOCTH TeOPUU PaCTBOPOB, TEOPUU
3/1IeKTPOJIMTUUECKOMN AUCCOLMALINMY, SIBJIEHUS TUIPOIN3a, BIUSHUS
KUCJIOTHOCTH CpeZibl PACTBOPA HAa MeXaHK3M TMPOTeKaHHs
XUMUUeCcKoro Tipotiecca. [TocyiefioBaTesTbHO M3/1araeT yueOHbIH
MaTepuas, MpaBUIbHO ITPUMEHsIeT HayYHYI0 TePMUHOJIOTHIO, /lefiaeT
coOcTBeHHbIe BbIBOBI. CaMOCTOSITESTEHO M PALIMOHAIBHO UCIIO/Ib3YeT
HarJIsiiHbIe 0CO0OMs1, CIIpaBOYHbIe MaTepHasibl, yueOHUK,
JIOTIOJTHUTEJIbHYIO JINTePaTypy, MepBOUCTOUHUKU. [IprMeHsieT
CUCTeMY yCJIOBHbIX 0003HaueHW TIpY Be/leHWH 3arvcei. Vicnonb3yer
OCHOBHbI€ 3aKOHbI eCTeCTBeHHOHAYUHbIX AUCLIMILIVH [|7Isl pellieHus
CTaH/AapPTHBIX 3a/lay B COOTBETCTBUU C HAMpaBIeHHOCTbIO
npodecCcroHaNbHOM /lesiTelTbHOCTH
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Mopaynb 3. «OCHOBBI 3/IEKTPOXUMHUMN»

Bomnpocs! Aisi cobece0BaHUSA 10 TeMaM:
«OKHC/TUTeTbHO-BOCCTAaHOBUTE/IBHbIE MIPOLeCChI»,
«XVMHYeCcKHe NCTOYHHKH 3/IEKTPHYeCKO# SJHePTUn», «JJIeKTposin3», «Koppo3usa mera/ioB»

1. Uto Takoe CTeleHb OKMCJIEHUSI XMMHUYeCcKoro sjemeHTa? Kakue xummuueckue IpOLeCChI
Ha3bIBalOTCSl OKUC/IUTE/TbHO-BOCCTaHOBUTETbHBIMU ?

2. OCHOBHBI€e BH/bl OKUC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKL1il.

3. MeTog 31eKTpoHHOr0 OanaHca.

4. VIoHHO-3/1eKTPOHHBIN METO[,

5. UTo Takoe ragpbBaHUYeCKUM 371eMeHT? OCHOBHbIE BU/Ibl Fa/IbBAHUYECKUX 31EMEHTOB.

6. Uto Takoe 37eKTpou3? OCHOBHbIE 3aKOHOMEPHOCTU MPOTEKAaHUs 3JIeKTPOJiM3a pacilylaBOB U
pacTBOPOB COJIEN.

7. IlpyuMeHeHHe 3/1eKTpPOJv3a B IPOMBILLIIEHHOCTH.

8. OcHOBHBIE BH/jbl KODPO3UOHHBIX IPOLIECCOB.

10. Crioco06bI 3alUThl METaIIOB OT KOPPO3HHU.

TecToBbIe 33/JaHUA /I TEKYIero KOHTPOJIs 3HAHUM 10 TeMaM:
«OKHC/TUTeTbHO-BOCCTaHOBUTE/IBHBIE MPOLeCCh», «XHMHYECKHe HCTOYHHKH
3/IeKTPUYECKOH SHepPrum», «/1eKTpon3», «Koppo3us MeTayioB»

CooTHecHTe CTeNeHU OKHUC/1eHHUA MdprdHild B COeJUHEHUAX

A. Mn 1. +6
b. MnO 2.0
B. KMnOg4 3.+2
I'. Ko MnOygy 4. +7
CooTHecHTe CTereHH OKHC/IeHUA Ce€pbl B COeAUHEHUAX
1.S 2. +4
2. S50, 1.0
3. H, SO3 4.-2
4, Al»S3 3. +4
CooTHecHTe CTereHH OKHC/IeHUA XpoMd B COeJUHEHHUAX
1. Cr 2.+3
2. Cr203 1.0
3. K2Cr 207 4. +6
4. K2CrO 4 3. +6

Bbibepume HeCKo/IbKO Npasu/ibHbIX 6ApUAHMO8 omeema
YKaxuTe BelljeCTBa, KOTOPbIe MOI'YT NPOAB/IATH TOJIBKO OKHC/IMTe/IbHbIe CBOMCTBA:

+KClO4 (50%)
HoS

PbO;

+K>Cr 207 (50%)

YkKaxure B€I1eCTB, KOTOPbI€ MOr'YT IPOABJ/IATD TO/IbKO BOCCTAHOBHUTE/IbHbIE CcBoOMCTBa:

+Fe (50%)
+HaS (50%)
HNO>

K>Cr 207
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YKaxuTe HOMepa BellleCTB, 00/1aia0IMX OKUCIUTE/TLHO-BOCCTAHOBUTE/THHOM
JABOMCTBEHHOCTBIO:

PbO;

+HNO2 (50%)

Al S3

+S (50%)

Ykaxure P€aKIiy, ITPA IMIPOT€KAHNUHU KOTOPbIX d30T ITPOABJ/IAECT OKHCIHUTE/IbHbIE CBOMCTBa:
NH3 + 302 =6H20 + N>

+Asy O3 + 2HNO3 + H2 O = 2H3z AsO 4+ 2NO (50%)

Br, + HNO; + H>O = HNO 3 + 2HBr

+3PbS+ 8HNO; = 3S + 2NO + 3Pb(NO3), + 4H,0 (50%)

Kakue 13 npuBeJJeHHbIX HH)Ke PeaKiil AIBJIAKTCA OKHC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIMU:
+H > + Br, = 2HBr (50%)

+Zn + SnCl = ZnCl> + Sn (50%)

H > S04 + Ba(OH)2 = BaSO4 + 2H>0

NH3 + HCI = NH4Cl

B kakux Pe€aKIUAX KHC/IOPOJA BbITIO/THAET POJ/Ib BOCCTAaHOBHUTE/IA?
+H 202 + HIO3=1> + H2 O + O2 (50%)

+AgNO3 t—- Ag + NO 2+ O2 (50%)

Mg + O = MgO

Ag + H>S + 02 =HxO + AgS

Kakue 13 0KHC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX peaxunﬁ AB/JIATCA pedaKIuaAMHA
BHYTPUMOJIEKYJ/IAPHOI'0 OKHC/IeHHSI-BOCCTAHOB/IeHUA?

+(INH4)2Cr207 — Nz + Cr2 O3 + H20 (50%)

+KClO; — KCI + 0, (50%)

Ag+H>S+ 0 =Hx O + AgS

H > + Br, = 2HBr

Kakue 13 peakijdii AIBJIAIOTCA PeaKIUAMH MEXMOJ/IEKY/IAPHOr0 0KHC/IeHHSI-BOCCTAHOB/IEHHA?
(NH4)2Cr2 O7 - N2 + Cr203 + H2O

KCIO3 - KCI + Oz

+Ag + HxS + O = HoO + AgoS (50%)

+H> + Br2 = 2HBr (50%)

Kakue 13 peakijuil ABJIAKTCA PeaKIiUAMHA JUCIPONOPI{HOHUPOBAHMUA?
+4H3PO3 = 3 + H3PO4 + PH3z (50%)

+3I> + 6KOH = KIO3 + 5KI + 3H20 (50%)

Mg + O2 = MgO

Ag + H>S + O2 = H20 + AgoS

TIpu B3aUMO/EeHCTBHM KAKUX KHC/IOT C IJMHKOM BbIJAE/IAETCA BOJOPO/?
HNOs (k)

HNOs(p)

+HCI (50%)

+H, SO4( p ) (50%)

Kakue MeTa/I/ibl IPH B3aMMO/IeHCTBHM C CO/ITHOW U pa30aB/ieHHOH cepHOH Kucaorod HE
BBITECHAIOT U3 HUX BOJIOPOA?
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+Cu (50%)
+Ag (50%)
Mg
Ba

Kakuen3 MeTa/I/IOB BBITECHAIOT U3 IIie/I0Uel BOAOPOA?
+Al (50%)

Mg

Cu

+Zn (50%)

C KaKMMH M3 BelecTB Oy/ieT B3auMo/eliCTBOBAaTh a/IIOMUHHI?
+Na OH (33%)

KNO;

+HCI (33%)

+H> SO4(p ) (33%)

C KakKuMHu u3 BelecTB HUKe/Ib ﬁyI[ET pe€arupoBaTb npu 06BIquIX yCHOBI/IﬂX?
H>O

02

+H> SO4( p ) (50%)

+CuS04 (50%)

Bbibepume 00uH npasubHblii 6apUaHm omeema

Kakoii 3 MeTa/l/IoB BHINO/IHSAET PO/ib KaTo/ja B rabBaHHYeCcKHX 3/IeMeHTax, 00pa30BaHHbIX
snekTpogamu: Ni | Ni*?|| Sn*? |Sn; Mg | Mg*?|| Cr*3|Cr?

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii M3 MeTa/l/IOB BBINO/IHSAET PO/ib aHO/a B ralbBaHUYeCKHX /1eMeHTax, 00pa30BaHHbIX
snekTpogamu: Ni | Ni*? || Sn*? |Sn; Mg | Mg*?|| Cr*3|Cr?

Sn u Mg

Snu Cr

Niu Cr

+Ni u Mg

3 yeTbipex MeTa/ioB — Ag, Cu, Al, Mg BbiOepuTe napy, Koropasi odecieuuT HauboJiblIee
3HaueHue J/IC:

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpepennre 3HaueHHe ctaHAapTHOM J/IC rabBaHUYeCKOro 3/ieMeHTa, HCI0/Ib3ys
TOK000pa3ylIIyI0 peaKijuio, KOTopas npoTekaer npu ero padore: 2A1°+ 3Ni*? o 2AI1" + 3Ni’.
-1,41B

1,91 B

+1,41 B

-1,91B
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KOHI|eHTPaIMOHHbIH 371eMeHT COCTOUT M3 /IBYX cepeOpsaHbIX 31eKTpojos ¢ C Ag* = 107! monn/n y
opHOro 371ekTpoaa u C Ag' = 10~ monn/n y apyroro. Paccunraiite 3/IC 371emMeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'abBaHUYECKHH 3/IeMeHT COCTOUT U3 CEPe0PAHOro 3/IeKTP0/ia, MorpyxeHHoro B 1 M pacrBop
AgNQO3, u cTaHapTHOr0 BOJJOPOAHOrO 3jiekTpoja. Paccunraire J/IC 3/1emeHTa.

+0,8 B

8,0 B

-0,8B

0,08 B

Ykaxure 3/]C raijbBaHNUECKOr0 3/1eMeHTa, COCTOAILEero U3 MarHUeBOH M )KeJIe3HOU NM/IaCTHUHOK,
norpy>keHHoix B 1 M pacTBOpbl HUTPATOB 3THUX MeTa/l/IOB.

+1,92 B

0,19 B

-1,92B

19,2 B

OHPE,E[EJII/ITE BI[C B I'a/ibBdHU4YE€CKOM 3JJ/IeMeHTe, 06p83OBaHHOM 10 cxemMme
Sn |[Sn*?] = 0,001 M || [Pb*2] =1 M | Pb.

+0,1 B

0,01 B

0,1 B

1B

Kakoii u3 nepeunc/ieHHbIX HIDKe MeTa/u10B HE Mo)KeT OBITH MOJ/TyYeH 3/IeKTPO/IM30M
PacTBOPOB €ro cou?

+Li

Sn

Ag

Bi

B Kakoli moc/iefoBaTe/ILHOCTH Ha KaToje GyyT BOCCTaHAB/IMBAThLCA KaTHOHBI MeTanoB: Cu*?;
Zn**; Ag'; Cr*® u3 ux cvecu B BOJHOM pacrBope?

Cu'?; Zn*%; Agh; Cr*

Zn**; Ag*; Cr'3; Cu™?

+Ag"; Cu'?; Cr'3; Zn*?

Cr*3; Cu™; Zn*%; Ag"

Kakoii 00'bem xs10pa (/1) BBIJE/IUTCS TPH JIEKTPOJ/IM3e PaciijlaBa XJIOPUAA aIIOMUHUS MPU
nponyckanuu 96500 Kn ssnekTpuuecrBa (H.y.)?

11,2

+5,6

22,4

56

Kakoe kKosmmuecTBo /1ekTpuyectBa ( Kir) He00x0 Mo nponycTuTh Yepe3 paciiaB rUAPOKCHAA
HaTpHusi, YT00BI HAa aHOAEe BBIAETWIOCH 5,6 /1 Kuciopoaa ( H.y.)?
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1000

96,500

+96500
965

Kakas macca (r) ajoMHHHSA BbIJ|e/TUTCA MIPH 3/1IEKTPO/IM3e pacijiaBa X/Iopuja aJllOMHHHUA, eC/TH
yepe3 3j1eKTposiMT mnponyckarb 96500 Ko snekrpuuectBa?
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3

+9

18

IIpu 3/1eKTpo/IM3e BOAHBIX PAaCTBOPOB KAaKHMX COJIed Ha rpa)MToBOM aHO/ie BbIie/IsieTCs
KUCTI0POA?

+NaNQOs3; CuSOq4; CaCOs3

CuCly; CuS; NiBr2

CuCly; CuS; NaNO3

CuS; NiBr; CaCOs3

MeTta/ibl KaKOro psifia MOTYT ObITh MO/TyUY€HbI 3/IEKTPO/IM30M PacCiyIaBOB X COJIel U He MOT'YT
OBbITH MOJIyUeHbI 3/IeKTPO/IM30M PAaCcTBOPOB 3THX COJIe#?

+K; Na; Li

Ba; K; Cd

Cu; K; Cr

Na; Cu; Ba

IIpu »31ekTposM3e Bojbl B TeueHHe 1 yaca ObLI0 mosyueHo 56 1 Bopopoja (H.y.).
Omnpejenure cuiy ToKa (A), MpolIejiero yepes 3J1eKTpoM3ep.

1,34

+134

26,8

268

C KakuM U3 BellecTB 0y/JeT pearMpoBaTrb MeJb?
NaOH

+AgCl

H>O

HCI

Kakoii U3 MeTa/l/IoB MaCCUBUPYeTCA NPHU KOHTaKTe C BO3AyXOM?
Cu

K

Au

+Al

Kakoii u3 Mera/noB naccuBupyercs npu Konrakre ¢ H» SO4 (k) Ha xosiope?
Cu

Au

K

+Al
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YKaKuTe NpoJyKT BOCCTAHOB/IEHHS CEPHOM KOHIIEHTPHPOBAHHON KHUC/IO0THI IIPH
B3aMMO/IEHCTBHH €e C aKTUBHBIMHM MeTa/l/IaMH.

+H»S

SO,

S

H>O

YKaXuTe MPOAYKT BOCCTAaHOB/IEHUSI CEPHOM KOHIIEHTPUPOBAHHOMW KM C/IOTHI IIPH
B3aMMO/IeHCTBMH ee C Ma/I0aKTUBHBLIMH MeTa//IaMH.

H»S

SO

S

+S0»

Kakoi u3 MeTa/Ui0B MOXXeT BBINOJIHATH PO/Ib AHOJHOIO TMOKPBITUA JJIA Keje3a?
Cu

Ag

Pb

+Mg

Kakoi T KOppo3uu — XuMHYecKasi WIH Y/IeKTPOXHMHYeCKasi — peain3yeTcs NPy KOHTaKTe:

1) yuHKa ¢ pa30aB/IeHHON CePHOM KHC/I0TOW; 2) a/IIOMUHHSA C pa30aB/IeHHOM a30THOMH KUC/IOTOM?
1 — xumunueckasi; 2 — XuMmuueckast

+1 — 37eKTpoXUMUUecKast; 2 — 3/IeKTPOXUMHUeCKast

1 — XxumMmnyeckas; 2 — 3/1eKTpPOXUMHUYecKast

1 — snekTpoxuMHUeckas; 2 — XMMUYecKast

YKaxure psiji MeTa/lJIOB, KOTOpPbIe MOT'YT BBINIO/IHATH POJIb MIPOTEKTOPOB 10 OTHOILIEHUIO K
CBHHLIOBOMY M3/Ie/IMI0, KOTOpOe 3KCIUIyaTHMPYeTCsl B 3/IEKTPOJ/IUTe, COAep KalleM KHC/I0POA:
+Mg; Al; Ti

Ag; Au; Pt

Mg; Au; Pt

Al; Ti; Ag

Kakas u3 cxeM KOPp0O3HOHHOI'0 ra/IbBAHNUECKOr0 3/IeMeHTa 3anyucadHa npaBuwibHO? Kakou u3
MeTa/UIOB Oy/JeT paspylarsca B pesysabrare Kopposuu: 1) (-) Ti | H' | Mg (+);

2) (-) Mg |H" | Ti (+)?

1, paspywmaercsa Ti

1, paspymaercsa Mg

2, paspyuuaercs Ti

+2, paspyuaercsa Mg

Kakasi u3 cxeM KOpPPO3HOHHOI0 ra/IbBAaHUYeCKOro 3/IeMeHTa 3anucaHa npaBwibHO? Kakon u3
mera/uioB HE Oyaer paspymarbcsi B pe3ysibrare Koppo3umu: 1) (-)Pb | H20;

02 | Ag(+); 2) (-)Ag | H2 O; O 2| Pb(+)?

1, Pb

2, Pb

+1, Ag

2, Ag

Meap mokpeiTa 0/10BoM. BbiGepuTe cxeMy KOPpPO3HOHHOIrO ra/ibBAaHHYeCKOr0 3/1eMeHTa,
BO3HUKAKIIEro Npu HapylleHWH IeJI0CTHOCTH MOKPBITHA B YCJIOBHAX BJIAXHON aTtMocdepsi:
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+(-)Sn [ H20; O2 | Cu(+)
(-)Cu|H" | Sn(+)

(-)Sn | H'| Cu(+)

(5)Cu | H20; O2 | Sn(+)

Tabuna 5 — Kpurepun orjeHKH ¢()OpMHPOBAaHHOCTH KOMIIETeHI[UH

Kop v HameHOBaHMe Kputepuu orieHrBaHUs cOPMUPOBAHHOCTH KOMIIETeHLIUU
VHJMKaTOpa JOCTW)XEeHHUS (yacTy KOMIIeTeHLIMH)
KOMITeTEeHLIUU COOTBETCTBYET OL|eHKE «3auTeHO»
(4acTM KOMIeTeHLMN) 50-100% oT MakcuMasbHOTrO Oania

CTyzeHT 1oKa3bIBaeT 3HaHHWe BCero 00bEéMa IMPOrpaMMHOTO MaTepHarna;
MOHMMaHKe CYLI[HOCTH OKHC/IUTEe/IbHO-BOCCTaHOBUTEJIbHBIX MPOLIeCCOB,
3/IEKTPOXUMHUYECKHX TPOLIECCOB, JIEXKAIIUX B OCHOBE pabOoThI
rajibBaHUUeCKUX 3/71eMeHTOB, 37IeKTPOJIMTUYECKUX U KOPPO3UOHHBIX
niporjeccoB. IlocsieioBaTe/ibHO M3/araeT yuebHbIM MaTepual,
MIPaBU/ILHO TIPUMEHSIET HayYHYH0 TEPMUHOJIOTHIO, JiejlaeT COOCTBEHHbIe
BbIBO/[bl. CaMOCTOSITE/TbHO M paljMOHA/IbHO UCTIO/b3YeT HarJisiiHbIe
rocobusi, cripaBoYHbIe MaTepuasbl, yueOHHUK, JOTIOTHUTETbHYI0

NO-1onk-1 Ucrions3yer
OCHOBHbIE 3aKOHbI
€CTeCTBeHHOHAYUHBIX
JUCLIUTUIAH [J1s1 PelleHust
CTaHJAPTHBIX 3a/lay B
COOTBETCTBUU C

HarpaB/IeHHOCTBIO
. JIUTepaTypy, NepBOMCTOUHUKHU. [IprMeHsieT CucTeMy yC/IOBHBIX
rpoeccoHaTbHOU < .
0003HaueHU TIpY BefieHu| 3anuceil. Vcrmonb3yeT 0OCHOBHbIE 3aKOHbI
JiesITeNTIbHOCTU

€CTeCTBEHHOHayUHbIX JUCLUITINH OJId pelleHUs CTAHAAPTHBIX 3da4a4 B
COOTBETCTBUM C HAITPABJIE€HHOCTBHO HpO(i)ECCI/IOHaJ]bHOﬁ AedTe/IbHOCTHU

2 OOEHMBAHUME ITMCBbMEHHBIX PABOT CTYJAEHTOB

OHEHI/IBaHI/Ie MU CbMEHHBbIX pa60T CTYAEHTOB,
HeE perjiaMeHTHPYEMBIX y‘-[66HbIM IJIdHOM

MO,IlyJIb 1. «OcHoBHBIE NOHATHA U 3aKOHBI XUMHH»
Tembl: «OCHOBHBIE IOHATHS XUMHHN», «CTEXI/IOMETPI/I‘IECKI/IE 3dKOHbI XUMHH»

KonTponbHass pabora Nel. «OcHoBHBbIe NOHATHA XUMHH. CTeXHOMeTpUsI»

1. Yro Takoe xumMuueckuil 3jemMeHT? CKOJIbKO BCEro XMMHUYECKHX 3/IeMEHTOB H3BEeCTHO B
HacTosiee BpeMmsA? CKOJIBKO XMMUYECKUX 3/1eMEeHTOB CYLeCTByeT B Ipupoze? Kakue s1emeHTbI
T10JIy4eHbl UCKYCCTBEHHBIM I1yTem?

2. UYro Takoe aToM? MOJXHO /i1 yTBep)KJaTh, YTO YMC/IO NPUPOJHBIX Pa3HOBUAHOCTEN aTOMOB
TpeBbIlllaeT YUC/I0 XUMUUeCKUX 7ieMeHTOB? Eciu HeT, To noueMy? Eciu fa, To 3a cuet yero? EcTb i
B IIPUPO/Ie aTOMBI, He SIBJISIFOIL{HeCs aTOMaMH KaKOro-/Mb0 XMMHUecKoro 7eMeHTa?

3. Urto Takoe mosiekysna? IlouemMy 13 aToMOB 00pa3yroTcss MosieKysibl? Kakoe cocrosiHue
6osiee SHepreTUYECKH BBITOAHO: aTOMHOE WJIM MOJIEKY/ISIpHOe?

4. BepHbI WM HeBepHBI C/IeAyI0llye BhIpakeHus?

OfHa MoJieky/ia BO34yXa;

OfvH aToM BO31yXa;

OfviH MoJb BO34yXa;

OpHa MoseKy/ia pacTBOpa CepHOU KUCJIOTHI;
OpuH atoMm mMeu;

OpfHa MoJiekyia xesesa;

OpvH atoMm xsiopyzia HaTpus. OTBeT MosICHUTe.

5. Uro Takoe npocroe BemecTtso? IIpuBeauTe nmpuMepebl. MOXXHO /I CUUTATh, YTO MPOCTHIX
BellleCTB B [IPUPO/ie CTOJILKO JKe, CKOJIBKO XMMUYeCKUX 3/1eMeHTOB? [louemy?
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6. Uro Takoe c0XHOe BemecrBo? IlpuBesuTe mNpUMepbl CJIOKHBIX BelllecTB, He
CYLL|eCTBYIOIIUX B NPUPOJEe, a MOJIYyUYeHHbIX UCKYCCTBEHHBIM IyTeM U MUCIO/b3yeMbIX Ye/IOBEKOM B
MOBCEJHEBHOM KU3HU.

7. UTo Takoe OTHOCHTe/IbHasd aTOMHasA Macca? AToMHas ejuHHMLia Maccel? [IpuBenute
TIpUMephl BellleCTB, MacChl KOTOPbIX paBHbl: 1 a.e.M.; 2 a.e.M. CKOJIbKO BeCHUT OJMH aTOM: KeJle3a;
30/10Ta; Meau?

8. Urto Takoe oTHOCHTe/IbHAsA MOJIeKy/IsIpHasA Macca? B Kakux eJMHUIIaX OHA U3MepseTca?
UeMy paBHa OTHOCUTeJIbHAsI MOJIeKyIsIpHasi Macca Bopbl? CKOIbKO BECUT OZJHA MOJIEKY/1a BOJbI?

9. UYto Takoe KO/JIMUECTBO BellecTBa?

10. Yto Takoe mosisipHasi Mmacca? B yem oHa usmepsierca? UeM MoJisipHas Macca OT/IMYaeTCs
0T MoJieKy/IIpHOU? UemMy paBHa macca OJHOTO Mo/l BOZbI? UeMy paBHa Macca OJHOTO MOJISI CBHUHLIA?
CylI1IeCcTBYIOT JIU TaKHe BeIeCTBa, 1 MOJIb KOTOPBIX Bbl HE CMOTJ/IA ObI TIOJHSTH?

11. Yto Takoe mocrosiHHasa ABoraapo? I'se coaep)xkutcsa Oosbie MojiekKya — B 1 mose
BOoZopoJa wir B 1 mosie Kucopoga? OTBeT MOsiCHUTe.

I'me copepxutcs 0osibie atoMmoB — B 1 rpamme Boziopoga win B 1 rpamme cepebpa? OTBer
MOSICHUTE.

CKO0J/IbKO CTPYKTYPHBIX YaCTHUL| COAEP)KMTCSA B C/IeAYIOLIMX Maccax BeliecTB:

a) 180 Bozer; 6) 1 kr 3osota; B) 500 r KpemHus?

12. Yto T5Kes1ee (U mouemy )?

1 iuTp a3oTa WM 1 uTp Kucaopoga?
1 mosb Bo3ayxa (M = 29 r/monb) wm 1 mosib BoAbI?
1 nutp Bogpel (p = 1 /M) umm 1 Kr >xene3a?

13. Uro Takoe crexuomerpusi? [lepeuniciuTe OCHOBHbIE CTEXMOMETPHUYECKHE 3aKOHBI.

14. ChopmynupyiiTe 3aKOH MOCTOSIHCTBA COCTaBa U NMpHUBeANTe IpUMep MPOSBIeHHUS 3TOr0
3aKOHa B MIpHpPOJe.

15. Cdopmynupyiite 3aKOH COXpaHeHHMsI MacChl, MpHBeANTe MpUMep, MOATBEePXKAAIIIUN
AelicTBMe 3TOro 3aKoHa. bbiBaloT /M Takve peaklyd, B KOTOPBbIX Macca MOTy4YeHHbIX MPOAYKTOB
Oy/leT MeHbllle MacChl UCXO/JHBIX BeIeCTB?

16. Copmy/upyHTe 3aKOH KpaTHbIX OTHOLIEHHWH, IpUBeJUTe NMpUMeEp, AOKa3bIBAIOLINU
CrpaBeyIMBOCTD 3TOr0 3aKOHa. Kak BbI lymaeTe, 1T0UeMy B IIPUPO/ie peasn3yeTcs 3aKOH MPOCTHIX, a
He CJIOXKHBIX KPaTHBIX OTHOLLIEHUI?

17. 3akoH o0beMHBbIX oTHOIIeHHH. IIpuBeguTe mpumep. Kak Bbl cuurtaete, OyJeT /i1 3TOT
3aKOH CIIpaBeJyIUB TOJIBKO [jIsl Ta30B WM €ro MOXXHO IPUMEHUTb TakkKe K JXUAKUM W TBepAbIM
BellecTBam?

18. 3akoH ABorajpo u ero ciejgcrBue. Kak paccuntate 06beM rasa B yCIOBUSIX, OTIMYHBIX OT
HOpMasibHBIX? Kakue yC/IOBUSI CUMTAlOTCS HOPMa/IbHbIMU: O/51 2a308; O/ HCUOKUX U Meepoblx
geuwjecma; 0151 uenoeeka?

19. Yro 3anumaer Oosbmuid o0bem mpu H.y. — 100 atomoB remus wm 100 Mosekys
kucnopozga? Ilouemy?

20. Yro 3aHMMaeTr MeHbIIHH 00beM mpu H.y. — 200 mMonekyn Bogopozsa umu 200 MosieKys
BoAbl? Ilouemy?

21. Kakoe ompejeneHHe Haubo/iee TOUHO COOTBETCTBYeT TE€PMHHY «3KBHBA/IEHTHBIN»:
O0OUHAKOBbIl, pagHblli, pa8HOYEeHHbIl, NoXodcull, npubaudceHHO paeHbili? TlpuBeguTe TIpUMeEpHI (U3
JKW3HU) 9KBHUBA/IEHTHBIX IMOHATUM, BelleH, siBeHUM.

22. CdopmynupyiiTe 3aKOH 3KBHBa/IeHTOB. IlosicHUTe ero Ha mnpuMepe KaKoW-1u00
XHMHUYECKOH peaKIjum.

23. Uto Takoe 3KBHMBAJ/IeHT MPOCTOro BewmecrBa? Yemy paBHbI 3KBUBAJIeHTBI: HaAmMpus,
Kucaopooa, MazHusi, azoma?

24. Uro Takoe 3KBHUBAJ/IEHT C/I0)XKHOro BemiectBa? YeMy paBHbl 3KBUBaieHTbl: Mg(OH)z;
N205,‘ AlClg,‘ H>504?

25. Yro Takoe 3kBUBa/ieHTHasA Macca? Yemy paBHbl 3kBUBa/neHTHble Maccel: Mg(OH)2; N2Os;
AlClg,‘ H>504?
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26. Uto Takoe 3KBHBA/IEHTHbIH 00beM? Uemy paBHbI 9KBHBAJeHTHbIe 00BEMBI CIeAYIOMINX
rasoB: ¢pmopa, Kucaopooa, godopoda, azoma-?

Mopaynb 1. «OCHOBHBIE IOHATHA U 3aKOHbI XUMHH»
Tema: «CTpoeHue aToMa»

KonTtposibHasi pa6ora Ne2. «CTpoeHHne aToMa»

1. KakoBsl 0bUIH B3I/IsA/ibI JJpeBHerpeueckux ¢unocodor Ha crpoenne marepun? Kak 6bl
dymaeme, noueMy npasujibHoe npeonosjodceHue /lemMokpuma O moOM, Umo Mamepusi cocmoum u3
Mebualiux yacmuy — amomMo8 — He Noay4uad NPU3HAaHusi, a 8 KOpHe HeeepHasi meopusi Apucmomens
20Ccno0cmeoeana 8 Hayke ye/blx 2 mblcayu aem?

2. B ueM cocTOMT BKJa/| aHIJIMHCKOro ydyeHoro /hxoHa [/lalbTOHa B HMCTOPHI0 OTKPBITUA
cTpoeHus aroma? B kakux ewje obnacmsax Hayku paboman JlaabmoH u kakue coenan omxkpbimus?

3. KTo 13 yuyeHbIX OTKPbLI 3/IeKTPOH? UeMy paBHa Macca 3/IeKTPOHA U ero 3apsj?

4. Kem 0bu1a nipe/yio’KeHa nepBasi Mo/ie/Ib CTPOEHHSI aTOMa U UTO OHA Co00¥ nmpejcTaB/isijia?

5. OnbiTel JpHcTra Pe3epdopja mo paccesHUI0 o-yacTull Ha 30/10Tod (osabre. Kakue
BBIBO/IbI ObUIH C/le/IaHBI HA OCHOBAHMH MOJIYY€HHBIX JaHHBIX? Mooeib amoma Pe3epgopda u ee
OCHOBHOUI He0OCMAMOK.

6. Uto o3HauaeT C/0BO «KBAaHT»? (OCHOBbI KBaHTOBOM MexaHMkM Makca Ilnanka. Kakoso
3HaueHue nocmosiHHoll I1aaHka 045 usyueHusi 3aKkOHOMepHocmetl npupoobl MUKpomupa?

7. KakoWl BK/aj BHecC JaTckuii ydyeHbld Hunbc bop B pa3BuTHe KBAaHTOBOM MeXaHUKH?
ITocrynarsel bBopa. ITonyuuna au modeab amoma bopa skcnepumeHmanbHoe noomeepiicoeHue ?

8. T'unote3a Jlym pe bBpouns o ayanusmMe MuKpouacTuy. MoocHO au  paccuumamb
3/1eKMpPOMA2HUMHbIE 8O/HbI CAedylowux 06seKmos:

€8epX38YK0B020 camosemd;

asmomobus, Hecyuje2ocsi Ha npeode/nbHOLl CKOpocmu;
nynu, ébliemarowjell U3 pyxcbs;

pakembl, nemsiujeli 8 Kocmoc?  OTBeT MOSICHUTe.

9. CdopmymupyiiTe npuHOMI HeonpejeneHHOCTH I'eizenbepra. Cywecmeyem MmHeHue, Umo
2Mom nNpuHYun peaau3yemcsi nomomy, Umo CO8peMeHHble U3MepumesnbHble Npubopbl CAULUKOM
HeCO8epUWeHHbl.

Takum obpazom, onpedesis, Hanpumep, UMNY/AbC 31eKMpPOHd, ucciedosamesnb 8o3delicmgyem Ha
3/1eKMpoH nocpedcme8om npubopa, umo npusooum K HenpeocKazyemomy U3MeHeHUO e20 KOopouHam.
Cnedyem au u3 3moeo, umo ecau 8 6ydyujem npubopbl cmaHym 6osee cogepuieHHbIMU, MO NPUHYUN
Heonpeoe/eHHOCMU nomepsiem HaQy4YHyt0 3HQUUMOCMb ?

10. Uto npeacraBaser cob6oii ypapHenue IIIpéauHrepa 1 /ierko /i ero pemurThb?

Umo makoe 80/1H08as (pyHKYUS U 8 UeM ee ¢pusuuecKuil cmbica?

Umo makoe amomHas opbumanb?

Hmeem au 31ekmpoH 8 amome onpedesneHHyI0 mpaeKmopuro 08UNMCeHUs ?

11. YTo TaKkoe KBaHTOBbIE YK(J/Ia ¥ /IS YUero OHU HY)XXHBI? Kpamko oxapakmepu3sylime kaxcooe
K8AHMOBOe UUC/a0: 21agHOe, OpbuManbHoe, MazHUMHoe, CNUHOBOE.

12. /IBa 3/1eKTpOHA UMEKOT C/Ie/[yIOI[ie Ha0Opbl KBAHTOBBIX YHCeI:

1-1 — n=3,I=1, m=1,s=1/2;

2-u - n=3, I=1, m=1, s=-1/2.

Umo MOJCHO CKazamb O HUX HA OCHOBAHUu 3motl uH¢popmayuu? B amomax Kakux 31emeHmos
MO2ym HaxooumbCst OAHHble 31eKMPOHbL? B KAKUX amomax OHU He Mo2ym Haxooumbcsi? Ilouemy?

13. CnnHOBOe KBAaHTOBOE YHC/JI0 YC/JI0BHO 0003HauaeT COOCTBEHHBINI MOMEHT BpallleHHs
3/IeKTPoHA. [leliCTBUTE/ILHO /M 3/IEKTPOH BpalljaeTcss BOKPYT cBoei ocu?

14. CopmymupyiiTe 1 00bSICHUTE Ha KOHKPETHBIX PUMepPax: NPUHYUN HauMeHbWwell 3Hepauu;
npasuno Kineukosckozo; npunyun Ilayau; npasuno XyHoa.

15. /IBa 371eKTPOHA MMEIOT C(JIEAYIOIUH Ha00p KBAaHTOBBIX YHCeI:
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n=2, I=0, m=0, s=1/2. Moryr /4 OHHM HAaxXOJUTbCA: a) 8 OOHOM U MOM DJice amome;
0) 8 pa3Hbix amomax; B) 6He amoma?

16.YTo Takoe moOTeHHUA/l MOHM3ALMHU U KAK OH XapaKTepu3yeT CBONMCTBA XMMHYeCKOro
yemenTa? Kak usmeHs10mcs nomeHyud bl UOHU3AYUU 8 nepuodax u 2pynnax mabauybi Menoeneega?

17.Y10 TakKkoe CpPOACTBO K 3JIEKTPOHY M KaK OHO XapakKTepu3yeT OKHMC/IMTE/IbHO-
BOCCTAaHOBHUTE/IBHYIO CIIOCOOHOCTH aroMa? Kak usmeHsiemcsi CpoOCcmeo K 31eKmpOoHy 8 nepuooax u
epynnax mabauybl MeHOeneeea?

18. YTo Takoe 3/IEKTPOOTPHIIATE/ILHOCTh? Kakoll xumuueckull 31emeHm umeem camoe 60/1buioe
3HAQUeHUe 3/eKmpoompuyameabHOCMuU U Kakue e2o ceolicmeda 00yc1081eHbl 3MUM Kauecmeom?
Pacnonoscume caedyrowjue xumuueckue snemedmsl — F, Li, Ar, Cl, N, Zn — 8 nopsioke yseauueHust
3/1eKmpoompuyame/ibHoCmu.

19. VI3 uero cocToAT aroMHbIe sApa? Umo makoe npomoHbl U HelimpoHbl? Tlouemy yueHble 00120
He Mo2/U 3KCnepuMeHmManbHO 00Ka3amb CyujecmeogaHue HelimpoHa?

20. YTto TaKoe MaccoBoe uMC/I0 aroMa? [lokajxcume HA KOHKPEMHOM npumepe KaK paccuumamsb
UuC/10 NPOMOHO8, HelIMPOHO8 U 31eKMpoHOo8 8 amome. Tlouemy npu pacueme mMaccogo20 uucaa amomd
He yuumbleaemcss CyMMApHAsi MAacca 31eKmpoHO8, HeCMOmpsi HA Mo, umo OObIYHO UX 8 amome
00CMamouHO MHOZ2O0.

21.Y9T1o Takoe jedekT Mmacchl? feisemcsi au O0epeKm MAccbl cayvydeM HApYyWeHUusi 3aKOHA
COXpaHeHUs1 Macchbl?

22.Yto Takoe YHeprus CBA3M Ajpa? Be/nuka au sHepausi, Komopas ebloensiemcsi npu 0bpazosaHuu
amomHbix s10ep? MOoXiCHO /AU UCN0/Mb308amb ee 015 pelleHUsl IHep2emuUecKux npob/iem uenoseuecmea?

23. {IBNAKOTCA /A TPOTOHbI, HEMTPOHbBI M 3JIEKTPOHbI HeJe/JMMbIMHM dYacTHLlAMu (T.e.
Me/IbUalIlIMMM YacTHIlaMHu BemiecTBa)? Ecmb au npeden deneHuro sewjecmea? Ecau da, mo kakoea
e20 Meabuatiwas uacmuya?

24.Yto Takoe u3oronbi? M300apei? IlpuBeguTe mpuMepbl H30TONOB W H300apOB aTOMOB
yrjiepoja, KpeMHHs, MeJIH, Kejie3a. MOJICHO AU CKa3amb, Ymo y Kaxcoo20 371emeHma nepuoouueckotl
cucmembl ecmb u3omonbl U uzobapbi? Ilouemy Xumuueckux 31eMeHmMo8 He Modicem Oblimb GECKOHeUHO
MHO0207?

25.9t0 Takoe paAM0aKTHMBHOCTb? FEcmecmeeHHas paduoakmugHocmb. McKyccmeeHHas
paduoakmueHocmb. ITocmosiHHas paouoakmueHoz2o pacnadda. Ilepuod noaypacnaoa.

26. OcHOBHbIE BH/BI PAAUOAKTHUBHOI0 pacnaja:

a-pacnao;
f - pacnao;
B - pacnao;

3/1eKMPOHHbIL 3axeam.

O6BsACHUTe KaX/blil BUJ, pacrnajga Ha npumepax usotoros ‘Cu, 28Si, “°Ar. I'de 6 nacmosuwee
8peMsa NpuMeHsemcsa séaeHue paduoaKkmueHocmu? Kakum y4eHbiM npuHadnesicum 3acay2a OmKpbimust
3mo2o sen1eHun?

Mopyns 1. «OcHOBHBIE ITIOHATHA U 3aKOHbBI XUMHH»
Tema: «XuMu4ecKas CBf3b U CTPOEHHE MOJIEKYJI».

KonTposnbHasi pabora Ne3. «XumMuuecKasi CBA3b U CTPOEHHE MOJIEKYJI»

Janbi cnedyrowjue gewjecmea:

1) CHi, NH3, CaF», SiHs, PH3, H>S, AlF3, H.O, NaCl, K0, MgO.

2) Li, Na, Ca,Hg,W, HF, HCl, HBr, HI, Oz, Cl>, I, N>, Kr, CO, He.

3) SiC, Si, SiO:, rpadwuT, anma3s, aieroH, ¢ocdop, cepa, caxap, /e, STUIOBBII CIIHPT.

U3 ecez0 mHOICECMEA ébluenepeuduc/ieHHbIX eewjecme 6bl6pamb.‘

1) BerjectBa c KOBaJleHTHBIMH TOJISIPHBIMU CBSI3SIMU;
2) BelecTBa € KOBa/leHTHBIMU HETO/ISIPHBIMU CBSI35IMU;
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3) BelijecTBa C MIOHHBIMU CBSI3SIMU;

4) BemectBa, criocobHbIe 0Opa30BBIBATH BOJJOPOZHBIE CBSI3H;

5) Ta3bi

6) Kugkocty;

7) Teeppble BelecTBa;

8) BeliecTBa c MOJIEKY/ISIPHOW KPUCTA/I/TMUECKOW PeLIeTKOM;

9) BemecTBa C aTOMHOM KPUCTa/UIMYECKOW pPeIeTKOM;

10) BemecTBa ¢ MIOHHOW KPUCTA/I/IMUECKOM PELIeTKOM;

11) BemiecTBa ¢ MeTa//IMueCKON KPUCTA/I/TMYECKOU pelleTKOM;

12) JlerkormniaBKue BellleCTBa;

13) TyroriaBkue BelecTBa;

14) Pa3penute MosieKyJibl BellleCTB 1-T0 psiZia Ha MOJSIPHbIE U HETOJISIPHBIE.

15) Bo 2-M psifly oripejiesiuTe BeIeCTBO C HarboJsiee MPOYHON XUMHUECKOM
CBSI3bI0 U BELL[eCTBO C HaMMeHee MPOYHON XMMUYeCKOH CBS3bIO.

16) Pasgenute BeliecTBa 3-ro psijla Ha KpUCTa/VIMUeCKUe,
HEKpPUCTa/l/IMUYecKre ¥ aMOp(HbIe.

Omeembme Ha ciedyloujue 80Npochl:

17) UTo Takoe aHU30TPOIHMs KpUCTasIa?

18) Yto Takoe usotponus?

19) Kakoe coctosinue 6osiee yCTOMUKMBO — KpUCTa/I/IMUeckoe uiu amopdHoe? [Touemy?

20) MoryT /1 ra3sl UMeTb KPUCTa/UIMYECKYIO pelIeTKy?

21) HazoBuTe camblii XMMUUeCKH aKTHBHbIN 3/1eMeHT [1epUOJUYeCKON CUCTEMBI.

22) T'enuii siBNisieTCS €AMHCTBEHHBIM XMMHUUYECKUM 3/IEMEHTOM, I KOTOPOrO He TIOJyuyeHO HHU
O/IHOTO COe/IMHeHUs (AJis1 APYTUX WUHEePTHBIX Tra30B MOyYeHbl OKCHbI U GTopuibl). Kak BbI
JlyMaeTe, ouemy’?

Tunosble 3agauu Jjisa U]/I3 no temam: «OCHOBHbIE OHATHA XUMHI»,
«CrexuoMeTpruecKme 3aKOHbI XUMHUH»

1. Tlpu B3aumogelictBuM 3,24 T TpexBaJeHTHOTO MeTa/l/la C KWUCJIOTOW Bbifenunock 4,02 n
BOZIOpOo/a (H.y.). Beluncnre MosipHbIe MacChl 5KBUBa/IEHTOB MeTaslla, ero OKCHja U aTOMHYH Maccy
MeTaJjuia.

2. IIpu BoccTaHoB/eHUH BogopogoM 10,17 T oKcHza ABYXBaJeHTHOTO MeTaslia 06pa3oBaioch
2,25 T BOAbI, MOJIApHasi Macca SKBuBajeHTa Kotopod 9,00 r/mosb. Bberumcivre MoJisipHble MacChl
5KBUBAJIEeHTOB MeTaJljla, ero TUAPOKCH/a U aTOMHYIO MacCy MeTasiia.

3. Ha oxwranuve 2,99 r AByXBa/IeHTHOrO MeTa/la TorpeboBanock 1,33 1 kuciaopoga (H.y.).
Borunciiute MoJisipHble MacChl S5KBUBa/IeHTOB MeTaslfa, ero okcuzaa. Kakoi sto meramn?

4. ITpu BoccTaHoBieHru 6,50 T OKCH/la TPeXBaJeHTHOTO MeTasla 00pa3oBanock 4,45 T MeTasia.
Bbrunciiute MoJisipHble MacChl S5KBMBa/IeHTOB MeTasla, ero okcuzaa. Kakoi sTo merasmn?

5. Cynbbug mbiibska coaepxuT 39,0% cepbl, MoJisipHasi Macca 3KBHBa/ieHTa KOTopou 16,0
r/Mo/ib. BplunciuTe MOJISIPpHYI0 MacCy 5KBHBa/ieHTa W BajleHTHOCTh, MBILIbSKA, COCTaBbTe (POPMYJTY
5TOrO BeLeCTBa.

6. Ilpu peakuuu mexnay 0,366 r AByXBaJeHTHOrO MeTas/la U KUCJIOTOM BbIeMUIOCh 336 M
BoZiopoJa (H.y.). Belumcivre MosisipHble MaccChl SKBUBAJeHTOB MeTajljla, ero OKCHa W OMpeJesnTe
KaKOM 3TO MeTaJll.

7. BojoposHOoe coefviHEHUe TPeXBaJeHTHOrO 3/ieMeHTa cofiepKut 8,9% Bogopoza. Beruncaure
MOJISIDHbIE MaCChl 5KBUBAJIeHTOB 3/IEMEHTa, JaHHOr0 TMJPU/Aa U aTOMHYI0 MacCy 3/IeMeHTa.

8. [ns pactBopenus 16,86 r merasia morpeboBanock 14,7 T cepHOW KHC/IOTHL. Bbrumciure
MOJISIDHBIE MaCChl 5KBUBA/IeHTOB MeTasljla U ero OKCUja.

9. JByxBaneHnTHbld MeTa/1 Maccou 0,601 r B3aumogencrByer ¢ cepor maccou 0,480 r.
BbrurcuTe MO/SIpHbIE MacChl SKBUBAJIeHTOB MeTaslia, Cy/ibdra MeTasia U aTOMHYI0 MacCcy MeTaslja.

38



10. B okcuge TpexBaseHTHOro Metaiia Maccou 5,10 r copepxutcs 2,40 r© KuUc/iopoja.
Borunciiute MosisipHbIe MacChl S5KBUBa/IeHTOB MeTasl/la, ero OKCH/a ¥ aTOMHYI0 MacCy MeTaJuia.

11. Tlpu oxucnenun 2,81 r [ABYXBaJIeHTHOrO MeTa/ia oOpa3oBanoch 3,21 T ero OKcuza.
Brerunciure monsipHyro maccy Mmerta/uia. Kakod sto meramn? KakoBa MossipHas macca meTaina U
MOJISIpHasl Macca SKBUBasieHTa MeTasa?

Tunosble 3afanusa Aiasa U/13 no temam «CTpoeHue aToMa»,
«XumMHUecKasi CBAA3b M CTPOeHHe MOJIEKYJI»

1. HammiuuTe 31eKTpoHHbIe ()OPMYJ/Ibl aTOMOB 3/IEMEHTOB C TMOPSAKOBBIMM HOMepamu 16 u 29,
YUUTBIBasi, UTO y IIOC/IEJHEr0 Ha UYeTBEPTOM SHEPreTUUeCKOM YpOBHe OJVH 3J1eKTpPoH. K Kakomy
3JIEKTPOHHOMY CEMEeHCTBY OTHOCUTCS KaKJbIM U3 3TUX 3/IEMEHTOB?

2. HarmmmuTe 3/1€KTPOHHBIE (POPMYJIBI M YKA)KUTE UMCIO CBOOOAHBIX d-opOuTaset [jisi aTOMOB
CKaH/Vsl Y LIUPKOHUSL.

3. Hanmirre 3/1eKTpoHHBIE (JOPMYJIbI aTOMOB ¥ MOHOB a/IFOMUHUS U KaJIbLUS.

4. HanuimTe 5/1€KTPOHHBIE (DOPMYJ/IbI aTOMOB 3/IEMEHTOB C MOPSAKOBBIMU HOMepamu 35 U 42,
YUUTBIBAS, UTO Yy ITOC/IeJHEr0 Ha I9TOM SHepreTHuyeCKOM YPOBHE OJIVH 3/1eKTPOH.

5. Hanmiunre s/eKTpoHHbIe (DOpMy/bl aTOMOB Maprasiia M ceyieHa. K Kakomy 3/71eKTPOHHOMY
CeMeNCTBY OTHOCUTCS KaXK/IbIi U3 3TUX 3/IeMEHTOB?

6. Harmiute 3meKTpoHHbIe (JOPMYJIbI M YKa)KUTe UMC/io CBOOOAHBIX d-opbuTtaneii Ajisi aTOMOB
TUTaHA U HUOOUSI.

7. Hanuimre s7eKTpoHHbIEe ()OPMYJibl aTOMOB KpPeMHHsI U keje3a. Pacripesienite BajieHTHbIE
3JIEKTPOHBI TI0 OPOUTAISIM /IJIs1 3TUX aTOMOB B HEBO30Y KZIeHHOM COCTOSTHUMU.

8. YkaxkuTe Bce 3HaueHUs TJIaBHOTO, OpPOUTA/NBHOIO W MarHMTHOTO KBAHTOBBIX UWCeN [Jist
3/IeKTPOHOB aTOMOB Oepu/IMs U KUCI0POo/a.

9. YkaxuTe BCe 3HauyeHMs IJIaBHOTO U OpPOWUTANbHOTO KBaHTOBBIX YWCEN [yis BHELIHHX
3JIEKTPOHOB B aTOMax 3/IeMeHTOB C NOPSALKOBbIMU HOMepamu 27 u 32.

10. Hamumure 3/1eKTpOHHBIE (DOPMyJibI aTOMOB MarHusi U xjopa. Pacrnpefieure BajleHTHbIE
3/IeKTPOHbI 10 OPOUTasIM aTOMOB XJI0pa B BBICILIEM SHEPreTUUeckoM COCTOSIHUM.

11. HanmmmmTe 3/1eKTPOHHBIE ()OPMYJ/Ibl M YK&KUTe YMC/IO BajIeHTHBIX 3/IEKTPOHOB /11 aTOMOB
HUKeJIs1 U bpoma.

Tunossle 3afaun 1A /13 o remam
«XuMHYecKasi TepMOJUHAMHKa», « KHHeTHKa U paBHOBecHe XMMHUYECKUX peaKLUi»

1. KoHcranTa ckopoctu peakumyu A + 2B « 3C paBHa 0,8. HauasibHble KOHLIEHTPAL[MM BEIECTB
A u B paBHbI cooTBeTcTBeHHO 2,0 M 1 3,0 M. BbiunciuTe CKOpOCTh peakliii B Haua/bHbI MOMEHT U
KOr/la KOHI|eHTpalus BelljecTBa B crana paBHoit 0,6 M.

2. KoHcranTa ckopoctd peakuy 2 A + B o 2C paBHa 0,6. HauasibHble KOHLIEHTpaLIUU
BelllecTB A U B paBHbI cooTBeTcTBeHHO 0,4 M u 0,5 M. BblunciuTe CKOpOCTh peaki[iy B HauabHbIMN
MOMEHT ¥ B MOMEHT, KOI'/la KOHLIeHTpaLus BelectBa A ymeHbluutcs Ha 0,2 M.

3. Uepe3 10 MuHYT noc/ie Havana peakuyu 3 A + B o 2 C koHueHTpauu BelectB A, B u C
coctaBuin cootBerctBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpPOCTM peakiuud paBHa 0,5.
Bbrunciiute CKOpoCTh peakijuu B HaualabHbI MOMEHT U uepe3 10 MUHYT MOC/Ie Hauasa peakiyu.

4. KoHcTaHTa CKOpOCTU peakLM pa3/ioxkeHUsi okcuja asora (I) Ha a30T ¥ KMCIOpoA paBHaA 5 X
10 * . VicxopHas KoHLeHTpaums okcuga asora (I) paBHa 4,0 M. Belumc/ivre HayaabHYIO CKOPOCTh
peakiuu U ee CKOPOCThb, Korza pasnoxutcs 40% okcuga azora (I).

5. B romorenHou cucreme A + 2 B « C paBHOBecHbIe KOHLleHTpaLwy BelectB A, B u C paBHbI
cootBerctBeHHO 0,05 M, 0,10 M u 0,20 M. BplunciuTe KOHCTaHTy DaBHOBeCHS U UCXOJHbIE
KOHL|eHTpaLUH BelljecTB A U B.
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6. KoHcTaHTa paBHOBecusl TIpM CHHTe3e aMMMuaka M3 as0Ta M BOJopoja, pasHa O0,1.
PaBHOBeCcHble KOHLIEHTpaLMd BOJOpPOJAa U aMMMaka paBHbl cooTBerctBeHHO 0,6 M u 0,2 M.
Brrurc/inTe HavasbHYO0 U paBHOBECHYIO KOHLIEHTPAL[MX a30Ta.

7. Konnenrpauuu okcuga cepbl (IV) 1 Kucioposa o peakiiyy ObI/TM COOTBETCTBEHHO PaBHbI
0,03 M u 0,015 M. IIpu paBHOBecMu KOHLeHTpauusi okcuga cepbl (IV) crana paBuou 0,01 M.
BbiunciuTe paBHOBeCHbIe KOHLIEHTpalLMM KUC/I0poga, okcuga cepbl (VI) U KOHCTaHTy paBHOBECHSI:
SO; +0; « SO3

8. PaBHOBecue mporecca pasiokeHusi okcuzga a3zota (IV) Ha okcup asora (II) m kucnopop
YCTAaHOBUJ/IOCh TPU KOHLIeHTpauusix okcupaa asora (IV), okcupa asora (II) m kuciopoga, paBHBIX
coorBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BbIYMC/IUTL KOHCTaHTy paBHOBECHS W HauajbHbIe
KOHL|eHTpaLMX UCXOJHbBIX BelleCTB.

9. KoHcTaHTa paBHOBecusi roMoreHHou cucremel AB « A + B pasna 0,06. PaBHOBecHas
KOHLIeHTpauus BemjectBa A paBHa 0,03 M. Haiiti Haua/mbHYO0 KOHLeHTpaLuio BeljectBa AB. Kakas
JIOJIs1 3TOTO BellleCTBa pas3/ioKUiach K MOMEHTY YCTaHOBJIEHUSI paBHOBECHS ?

10. PaBHOBecue B cucrteMe A + B « 2 AB yCTaHOBW/IOCH IIpY KOHLIEHTpaLMsX Belects A, B u
AB, paBHbix cooTtBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbeluncimTe KOHCTaHTY paBHOBECHUS] U
Haua/ibHble KOHLIEHTPALUM UCXOHbIX BellleCTB.

11. B romorenHoi cucteme A + B « 2C paBHOBecHble KOHLeHTpaluu BeljectB A, B u C
paBHbI cooTBeTCcTBeHHO 0,12 M, 0,12 M u 0,06 M. Bblurc/ivTe KOHCTaHTy PaBHOBECHUSI U Hadya/lbHbIe
KOHL|eHTpaLuu BelectB A u B.

Tabnuia 6 — @opmupyeMbie KOMIETeHLMH (M/IM UX YaCTH)

Koj u HauMeHOBaHWe WUHWMKAaTOpa O1jeHOYHbIE
Ko/ 1 HaMeHOBaHUe KOMIeTeHI[UH JIOCTW>KeHUsI KOMITeTeHLIMM (YacTh Marepuasbl U
KOMITEeTEHLIUH) CpeJiCTBa
N-1onk-1 Ycrionb3yetr 0CHOBHbIE IIposepka
OITK-1. CiocobeH pelliaTh TUTIOBBIE 3a/laUM A Y POBEP
N 3aKOHbI eCTeCTBeHHOHaYyYHbIX CoZiepKaHus
npoecCUOHATLHOM [1esiTeIbHOCTH Ha .
. JUCLIVTIIUH 1S pelleHust KOHTPOJIbHOU
OCHOBEe 3HaHMK OCHOBHBIX 3aKOHOB
CTaH/ApTHBIX 3a/jau B paboThI WU
MaTeMaTU4eCKUX U eCTeCTBEHHbIX HayK C
COOTBETCTBUU C VIHVBU/lya/IbHOT'O
rpuMeHeHWeM MH(OPMaLMOHHO-
. HarpaB/IeHHOCTbIO JlOMalIlHero
KOMMYHHUKAL[MOHHBIX TEXHOJIOTUH .
npodecCHOHaIbHON JleiTelTbHOCTH 3a/laHus

Tabsuija 7 — Kpurepun o1jeHKH KOHTPOJILHOM pab0Thl ¥ MHAMBHU/IYaJIbHOTO JIOMAIITHET 0 3aZlaHuUs

ITokasarenu MakcuManbHOe KOJIMUecTBO 6asioB

CobmrosieHue rpadyKa BbIMOJTHEHUS 1
IIpaBUIBLHOCTE OTBETOB HA TEOPETUUYECKUE BOTIPOCHI 4
IIpaBUIBLHOCTE pellleHus 3aja4u 3
CobmroieHue ripaBus1 ohopMiieHHs: OTBeTa Ha 1
TeopeTUYeCKUU BONpPOC

CobJtroieHne nmpaBu/1 0(hOpMIIEHHS PeIIeHUs 3a1auM 1
Hroro: 10
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Tabmua 8 — Kpurepun oueHku cOpMHPOBAHHOCTH KOMIIETEHLIMH 0 KOHTPO/IBHBIM paboTam u
VHMBU/IyalIbHbIM JOMalIHUM 3a/laHusIM Moayd 1.

Kog n KpuTtepuu orieHrBaHUs CHOPMUPOBAHHOCTH KOMIIETeHLIUN
HavMeHOBaHue (4acT KOMOETEeHLUN)
WH/IMKaTopa Ha 06a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
JIOCTY>KeHUsT COOTBETCTBYET OLIEHKe COOTBETCTBYET OLIeHKe | COOTBETCTBYET OL|€HKe
KOMIIeTeHL MU «YJIOBJIETBOPUTE/TEHO «XOpOLIO» «OTJIMYHO»
(wactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLWM) MaKCHUMaJIbHOTO Oasia MaKCUMaJIbHOTO Oa/ila | MakcuMasibHoro Oasiia
N/-1ornk-1 CTyaeHT JeMOHCTpUpYeT CTyzeHT MoKa3bIBaeT OTnu4uHO BiageeT
Wcnons3yer YZIOBJIETBOPUTEJILHOE XOpolliee 3HaHUe TeopeTUYeCKUM
OCHOBHBIE 3aKOHbBI | 3yappe 0CHOBHOTO TEOPeTUYeCKOro MaTepHasIoM.
CCTECTBEHHOHAYHH | \1oreppiana mogysst 1. Marepuasna moays 1. [Toka3biBaeT riaybokoe
bIX TUCLUTIAH JJ1s
S — YcBoun ocHOBHOe CriocobeH 3HaHWE M [IOHUMaHKe
CTAHJAPTHBIX cojiep)KaHue CaMOCTOSITe/IbHO OCHOBHBIX TIOHSITUHN U
3a1a4 B CTEeXUOMETPHUUEeCKUX JleniaTb BbIBOJbI U 3aKOHOB XUMMWH,
COOTBETCTBUU C | 3aKOHOB XMMUH, TEOPUU 0000111eHUs, HAXOJUTb | TEOPETUUYECKUX
HaIpaB/IeHHOCThIO | CTPOEHUS aToMa, TIPUYUHHO- acreKkToB aTOMHO-
NpoeCCUOHANBHO | XUMUYECKOM CBSA3H U C/le/ICTBEHHbIE CBSI3U U | MOJIEKY/ISIDHOTO
# JesITeIBHOCTH | cTpOeHMs MOJIeKy/l. 3HaeT | IPUBOJWTE CTPOeHUs BellecTsa,
OCHOBHBbI€ T0JI0)KeHHsI Jl0Ka3aTe/ibCTBa OCHOBHBIX T0JIOXKeHUM
XUMHUYECKON OCHOBHBIX TIOJIO)K€HUN | XUMUUeCKOU
TepMOJVUHAMUKU U CTeXUOMETPHH, TepMOJMHAMUKH U

KUHEeTHUKU. Bocripou3BouT
HayuyHble TEPMUHbBI U
OCHOBHBIE TTOHSITUS
TeOopuH, HO UMeeT
npobesibl B YCBOEHHH
MaTepuarna, He
MpensiTCTBYIOL1e
JanpHeliemMy 00yueHHO.
Vcnonib3yeT 0OCHOBHbBIE
3aKOHbI
eCTeCTBeHHOHAYUHbIX
JUCLIMIUIMH /151 pelleHust
CTaHJApTHBIX 3a/lau B
COOTBETCTBUU C
HarpaB/IeHHOCTbIO
rpodeccuoHabHOM
JesiTeIbHOCTU. MoxkeT
[laTb Y[ OB/IETBOPUTE/TbHbIE
OTBETHI Ha BOTIPOCHI
KOHTPO/IbHOM paboThI,
peLlnThb CTaHAapTHbIe

aTOMHO-MOJIEKYJISIPHOU
TEOPUM CTPOEHUs
Bell|eCTBa, XMMUUECKOMN
TepMO/IMHAMUKHU U
KuHeTUKU. CBOOOHO
BJIaJieeT HayuHOM
TepPMHUHOJIOTHel, 6e3
3aTpyJHEeHUM pellaeT
CTaH/apTHbIE U
HECKOJIbKO
YCJI0)KHEHHBIe 3a/jaui.
Ncmonb3yeT 0CHOBHEIE
3aKOHBI
eCcTeCTBeHHOHAayYHbIX
JUCLIVTIIUH 1S
pelleHusl CTaHAapTHBIX
3a/lay B COOTBETCTBUU
C HarpaB/IeHHOCTbIO
rpodeccroHaIbHOU
nesstenbHOCTU. OHAKO
JIOMyCKaeT HEKOTOpble

KUHeTUKU. Jlerko
yCTaHaB/IUBaeT
B3aMMOCBSI3U MeX/1y
M3yuaeMbIMU
TIPUPOJHBIMU
TiporieccamMu U
SIBJIEHUSIMU,
6e3011TMO0YHO pellaeT
CJIO’KHBIE 3a/IauM.
CriocobeH cI10/1b30BaTh
OCHOBHBI€ 3aKOHBI
ecTeCTBeHHOHaYYHbIX
JVICLIMTUIAH 7151
pelleHus] CTaHJaPTHBIX
3a/]au B COOTBETCTBUU
C HarpaBJ/IeHHOCTBHIO
ripodecCOHA/ILHOM
JesITeTbHOCTH.
[TposiBnsieT TBOpUeCKUit
TIOJIXO/1 K PeLIeHHIO
TIOCTaB/IEHHBIX 3a/la4 U

3a/laudl MHAUBHUYATBHOTO | HETOUHOCTH ITPU KPeaTUBHOCThb
JIOMaIIIHero 3a/jaHusi, HO WHTepIpeTarui MBIILITEHUST
Jie/laeT HeCKOJIbKO MOy YeHHBIX

HerpyObIX OmrO0K pe3y/bTaToB
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Mopayns 2. «PacrBopbl», TeMa «O0mime cBoiicTBa pacTBopoB. Pacuer KoOHIeHTpanuu
PacTBOPEHHOI0 BelecTBa»

KonTtponbHas padora Ne 4. «O0mme CBOMCTBa PpaCTBOPOB»
1. Yto Takoe pacrBop? byayT s SBAATBCS pacTBOpaMM C/IeAyHOLMe CHUCTeMbl (yKaXuTe
pacTBOpUTE/Ib ¥ paCTBOPEHHOE BEILleCTBO):
A) oucmuaiuposaHHas 800a
B) peunas eoda
B) mopckas goda
I') 6emoH
) memanauueckuil cnias
E) caxapHblli cupon
XK) wuati
3) smunoeblli cnupm.

2. Yto Takoe pacrBopurenn? [IpuBesuTe mprvMepbl M3BECTHBIX BaM pacTBopuTened. Kakou
pacTBOPUTeJIb SIBJISIeTCS YHUBepcaabHbIM? [louemy?

3. JlaiiTe ompeje/seHUs1 U NMPUBeJUTEe NMPUMEPbI XUAKHUX, TBePAbIX M ra30BbIX PacTBOPOB.
MO’KHO /T CUMTaTh, UTO KU/IKHE PACTBOPBI HauboJsiee pacripocTpaHeHbl B pupoe? KakoBo 3HaueHMe
JKUJIKUX PaCTBOPOB [I/Is1 >)KUBOW MPUPO/IbI?

4. YTo Takoe HCTHHHBbIE U KO/IJIOW/HBIe pacTBopbl? IIpuBeauTe npuMepsl.

5. Kak oT/IMuMTh MCTHHHBIM pacTBOp OT Ko/utonaHoro? Urto takoe 3¢pdekt Tunpansa u
noyemMy OH He Ha0/0jaeTcs B MCTHMHHBIX pacTBopax? Kakux pacTtBopoB B mipupofie OoJibilie —
WCTUHHBIX WA KOJVIOUJHBIX?

6. Uto Takoe HachIlleHHbIe, HEHACBII[eHHbIe U IepechbillieHHble pPacTBOpPbI? bbiBaloT /1
HeHaCbIll|eHHble  pacTBOpPbl  KOHL[EHTPUPOBAHHBIMU?  BbIBalOT /1M HAaCbIL[eHHble  PAaCTBOPBI
pa3baBneHHbIMU? Kak MpUroToBUTH 1 JIUTP HACKIIIEHHOTO pacTBOpa X/a0puja Hatpus? Kak moayuurtsb
TrepechIleHHbI pacTBOP?

7. Uro Takoe pacTrBopuMocThb?  IlpuBeguTe  mpUMepbl  Bell[eCTB  PaCTBOPUMBIX,
MaJIopacCTBOPUMBIX Y HepaCTBOPUMBIX B BOJE.

8. O0bsACHNTE 3aBMCMMOCTH PAaCTBOPHMMOCTH OT NMPHPO/bI PACTBOPEHHOIr'0 BeliecTBa 1
PacTBOPHUTEJIA.

9. O0bsAACHNTEe 3aBHCHMOCTb PAaCTBOPHUMOCTH OT TeMmmneparypbl. UTo Takoe Teruiora
pacTBOpEeHMUs BelllecTBa?

10. ITouemy pacTBOpeHHe cUMTaercsi (U3NKO-XUMHUYECKHM MpPoOIeccOM, a PpacTBOPbI
3aHHMMAT MPOMEXYTOUHOE IOJIOKeHHEe MEXAY XUMHYEeCKHUMH COeJHHeHUSIMH U OOBIYHBIMH
MeXaHU4YeCKUMH CMeCAMH?

11. YTo TaKoe mpoueHTHasA KOHLeHTpalus pacrBopa? CKOJIbKO rpaMMOB YUCTOrO XJIOpUZA
Hatpus copepxutcs B 500 rpaMmmax5%-HOro pacteopa’?

12. Yto Takoe MO/IbHaA [0/i1 PaCTBOPEHHOr0 BewjectBa? PacTtBop copepxut 1 Mosb comy, 1
MoJib caxapa U 8 MoJieit Bogpl. UeMy paBHa MoJIbHast 10Jisl COMIN?

13. Yro Takoe Mo/isApHasi KOHIeHTpPAlusA pacrBopa? B jaboparopuu CTOUT 2-X JIMTPOBAas
e€MKOCTh C pacTBOPOM THAPOKCcHZA HaTpus. Ha 3ThkeTke HanucaHo: 2M NaOH. Kakag macca
TUAPOKCH/Ia HaTpUsl COZlepKUTCs B 3ToM emKocTH (1 monb NaOH = 40 r)?

14. Yto Takoe MoJisi/IbHasA KOHIleHTpanusa pacrBopa? Kak npuroroButh 1m H>SOs (1 mosb
H>SO4 = 98 F)?

15. Yto TaKkoe HOpMa/IbHasA KOHLIeHTPaLusa pacTBopa?

a. B naboparopuu crout eMKocTh ¢ pactBopom NaOH. Ha stukerke HarmcaHo: 1H NaOH.
CKOJIBKO rpaMMOB T'MAPOKCH/Ia HaTpUs cofiepkutcs B 0,5 1 Takoro pacrteopa?

b. B nabopaTopuu cTosT Be KOIOBI C pacTBOpaMu CepHOM KUCIO0ThL. Ha ofjHOM HammicaHo
— 1M HySO4, Ha pgpyroii — 2H HxSOs. B kakoili kosmbe Haxogutcsi Oosee
KOHLIeHTPUPOBAHHBIN pacTBOpP?
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16. Uro Takoe TuUTp pacrBopa? B Kakux oIydasx O0OBIYHO NPHUMEHSIETCS TaKas
KOHI[eHTpanuA? B 1 yiutpe pactBopa cofepkutcs 1 rpamm xjopuza Oapus. Yemy paBeH THUTD
pactBopa?

17. Kak cooTHOCATCA TeMIlepaTypbl KWUIEHHUs PacTBOPOB M UYHCTBIX pacTBoOpuUTesen?
ITouemy? Vmetorcst 2%-uab1ii 1 20%-HbIM pacTBOPHI X/opua Hatpusi. Kakoi U3 HUX OyJeT KUIeTh
nipu Gosiee BBICOKOM TemriepaType?

18. Kak cooTHocATCA TeMIepaTrypbl 3aMep3aHHMsi PacTBOPOB M UHCTBIX pacTBopuTesien?
ITouemy? ['me npumensieTcs 310 sBieHve? Kakol U3 pacTBOpPOB XJiopuja HaTpusi — 5%-Hbl WK
50%-HbIi — OyzeT 3amep3athb Tpu O0JIee HU3KOM TemriepaTtype?

Mopaysb 2. «PacTBOpbI», TeMa «JJIeKTPOJIUTHYECKAsA JUCCOI{HALIHS.
BogopoHblii noKa3are/ib Cpe/ibl pacTBOpa»

KontposbHass padora Ne 5. «J/IeKTpo/IMTHYECKasi JUCCOLUALUS»

1) Pa3genuTte HUKeTlepeuuc/ieHHbIe Bell[eCTBAa Ha 3/IeKTPOJIUTBI U HE3IeKTPOUTHI: 2UOPOKCUO
Hampus, COAsHasi KUCA0ma, 35mado/a, da30mHas Kucaomd, Memusaoebll chupm, X10puo meou,
ayemoH, cyabgam kaausi, 6eH301, ayemuseH.

2) Uto Takoe 371eKTPOJUTHYEeCKast JUCCOLaLus?

3) CdopmynupyiiTe OCHOBHBIE TT0JIOXKEHUSI Meopuu 31eKmpoaumuyecKkoll ouccoyuayuu:

4) [anHbl C/eAyrolde WOHBI: HAMpus, X10pd, Mda2Hus, Uiodd, Kaabyusi, dMMOHUS, AAIOMUHUS,
cynbpam-uoH, HUmpam-uoH, ¢poccpam-uoH. Pa3enure ux Ha KAaTUOHbI M aHUOHBI.

5) [aiiTe oripeziesieHUsl C/IeAYIOIIUM TTOHSITUSIM:

Coabeamayus

Cosbeam

T'udopamayus

T'udopam

Cmenenb duccoyuayuu
6) Kakue akTopsl ¥ KakuM 00pa3oM BJIUSIFOT Ha CTeTeHb JUCCOLUALIAN?

7) [ns cienyromux 31eKTPOIUToB — pochama mazHus, cyabgpuma Hampusi, yKCyCHOU KUcaombl U
nepMaHeaHama Kaausi — HaluvIIUTe ypaBHEHUsl AMCCOLMALWW, (OpMYyJy KOHCTaHThl AUCCOLMALIMUA U
YKa)KUTe 371eKTPOJIUT, KOTOPbIM HY)KHO [J00aBUTb B KaXKJOM C/ydae, UTOObl yMEHBIIWThH CTeleHb
JIMCCcoLraLvu.

8) Urto Takoe npou3eedeHue pacmeopumocmu 3/1€KTpPOIUTa?

9) PaccuurTaiiTe TMpou3Be/ieHUs] PACTBOPMMOCTH Ciefyroux sekrponutoB: 0,IM ¢gocpama

kaabyus; 0,2M 6pomuda anomurus; 0,3M curukama Hampusi.

10) KakoBbl yc/I0BUSI BbIa/IeHHsI 0CajJika B pacTBOpe?

11) Tlpu poGaBieHUMM KaKMX CUJIBHBIX 3JIEKTPOJUTOB MOXKHO [J0OUTHCS BBIMMaZieHHsi OCajika B

pacTBope xjopuza cepebpa? Yem 310 00BSACHSIETCS?

12) Yto Takoe uoHHoe npou3eedeHue 800bl?

13) Uto Takoe €000pOOHbBIll NoKazame/ab CpeAbl pAcTBOpa W YeMy OH paBeH B KHCIIOH,

HeWTpanbHOM U 11[eJIOUHOM cpejjax?
14) PaccuurTaiiTe BOIOPOJHbIM IMOKa3aTe/ b Cpe/ibl pacTBOpa AJIs:
e (0,1M conaHoU Kuciombl;
e 0,05 M cepHoli Kuciomol;
e 0,1H 2udpokcuoa Hampusi.
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Mopayab 2. «PacTBopbi», Tema «['ujposu3 coJiei»

KonrtposbHast pa6ora Ne 6. «'mjposmm3 cosiei»

1. Yto Takoe ruaponmn3? KakoBbl M0/I0KUTe/IbHbIE U OTPULIaTe/IbHbIe CTOPOHBI 3TOT0 SIBJIEHUS?

2. Harmuimute ypaBHeHWe THZPOJM3a COMU, OOpa30BaHHOM Cabod KHUC/IOTOH W CHIbHBIM
ocHoBaHueM. KakoBa OyzieT cpezia B IIO/Ty4YeHHOM pacTBOpe?

3. Haruimwre ypaBHeHHe THAPOM3a COJM, O00pa30BaHHOW CH/ILHOW KHC/IOTOM M C/1abbIM
OCHOBaHMEM. YKa)KuTe Cpe/ly pacTBopa.

4. HanviuTe ypaBHeHHWEe THAPOM3a COMH, oOpa3oBaHHOW c1ab0M KUC/IOTOH U C/1abbIM
ocHoBaHMeM. KakoB xapakTep cpefibl pacTBOpa?

5. Haruimwre ypaBHeHHWe THAPOJM3a COMM, 0OpPa30BaHHOW CUBHOM KHCJIOTOM W CH/IBHBIM
ocHoBaHueM. KakoBa cpefja pactBopa?

6. Hanuiuure xumuueckre opMysibl HDKeNPUBEZEHHBIX COJIel Y TTOCTaBbTe 3HAK «+» HAllPOTHB
Ka&X/IOM U3 HUX B COOTBETCTBYIOILEH stuekiKe TabJUIbl, €C/TH COJIb TIPOSIB/ISIET YKa3aHHbIe CBOWCTBA.

He
nodegepzaemcsi
2udponusy

2uoponuzyemcs | 2uopoausyemcs
Nno KAMUOHY no aHUOHy

xumuyveckas no@eepeaemcn

Con ¢opmyna 2udponusy

Xnopup,
Memu
Cynbar
bapus
®docdart
Kaus
Hurtpar
Jlutus
dTopup
Hatpus
Bpomup
Kenesa

7. Hanmimre xuMmudeckue (popMyJibl HIKeNpUBeJeHHBIX COJIeN U I0CTaBbTe 3HAK «+» HAIlpOTHB
KaXK/I0M 13 HUX B COOTBETCTBYIOLLEH siueiiKe TabJUIIbI, eC/IU COJIb TIPOSIB/IsieT YKa3aHHbIe CBOWCTBA.
Xumuueckas | HelimpanbHas Kucnas — cpeod | wenouHas cpeoa
¢opmyna cpeda pacmeopa | pacmeopa pacmeopa

Conb

Cunukar Hatpus
Cynbart XKenesa
Xnopup Kanbuus
Hwutpat megu
Cynbbur Kanus

8. Hamucatbh ypaBHeHUs CTyIeHUYaTOro ru/ipoausa cyabgata »xenesa (III).

9. Hamucarb ypaBHeHHs CTYTIeHYaTOr0 TUpo/n3a CyabpuTa Kauusl.

10. UYro Takoe cremneHb ruposii3a? Kakue (hakTopbl ¥ KakumM 00pa3oM Ha Hee BIIUSIOT?

11. B kakux ciydasix ocsabieHuto ruzpoimsa Oyzer crocoOCTBOBaTh TIOAKUC/IEHHE PacTBOpa?
OtBet nosicHUTe.

12. B kakux «iydasix oCiab/ieHWI0 TUAposu3a OyzeT CrocoOCTBOBAThH ITO/IIIe/laudBaHUe
pactBopa? OTBeT MOosICHUTe.

13. Yro Takoe KoHCTaHTa rujposrsa? Hanuimmre ee BbipakeHUe [1/1s IpoLiecca ruiposinsa
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Tunosble 3agauun Ay U]I3 no remam «O01as XxapaKTepuCcTHKa PacTBOPOB.
PacyeT KOHIleHTpaLy PpaCTBOPEHHOI0 BelleCTBa», «JJIeKTPOIUTHYeCcKas AUCCoLUaIys.
Bopopoanblii nokasaTenb cpeAbl pacTBopa», « I'mapons cosiein»

1. BblunciuTe MOJISJIbHYIO M SKBUBAJIEHTHYIO KOHIeHTpaiuu 12%-ro pactBopa cynbdaTa
aMMOHHUs (TI0OTHOCTB pacTBopa 1,069 r/min).

2. BbluMC/UTe SKBUBaJIEHTHYH KOHLIEHTPALMI0O U MOJISIPHYIO JIOMI0 Cy/bdara aJtoMUHUS B
20%- HOM pacTBOpe IVIOTHOCTBIO 1,226 r/mi.

3. OKBUBa/leHTHas KOHLIEHTPALMsl KapOoHaTa HaTpusi B pacTBope MioTHOCTHIO 1,040 paBHa 0,80
H. Bbrumciiute MaccoByO ZI0/TF0 M MOJISIPHYIO I0JTF0 KapOoHaTa HaTpHsi B paCTBOPE.

4. MonsipHast KOHLIeHTpaLysi TUAPOKCUA HAaTPUs B pacTBope mioTHOCThIO 1,180 paBHa 4,85 M.
Bbrunciiute MaccoByto J0/I0 THAPOKCH/A HATPUSL U MOJISIBHOCTB pacTBOpa.

5. KakoBa Macca xjiopujia Kaniblusi, HeobxoauMasi ijisi mpurotosiaenus 250 ma 2H pactBopa?
BblunciuTe MOJISJIBHOCTE PacTBOpa, eC/Iu ero rioTHoCThb 1,050 r/mi.

6. KakoBa macca kapboHaTa HaTpusi, HeoOxoaumas ajis mpurotosiaenus 200 ma 0,7 M
pactBopa? BeruncimTe MOJISIPHYIO JOJTFO COJIM B 3TOM pPacTBOpe, eC/iv ero mioTHoCTh 1,070 r/mi.

7. CKobKO Ms1 96% - ro pacTBOpa CepHOM KUCJIOTHI TIJIOTHOCTBIO 1,84 /M1 HY)>KHO B3ATb IS
nipurotos/enus 0,5 i1 0,2 H pactBopa. Berurc/iure MOJIs/IBHOCTb UCXOHOTO PacTBOpa.

8. Ckonbko Mn 6,35 H pactBopa cynbgaTta aMMoHUs (TI0THOCTH pactBopa 1,200 r/mit) Hy>KHO
B3ATb i1 npurotosyienus 200 ma 10%-ro pactBopa 1ioTHOCTBRO 1,057 r/mn? Berumciure
5KBHBAJIEHTHYIO KOHLIEHTPALIMI0O KOHEYHOr'0 pacTBopa.

9. BeluMc/iuTe MOJISIDHYIO KOHLIEHTPaLMI0O U MOJIIPHYIO J0/0 HUTpaTa Kanus B 20% - HOM
pacTBope MI0THOCThIO 1,056 r/mi.

10. Kakoii obbem Bozabl HykHO Jo6aButh K 300 mn 2,8 H pacTtBopa CepHOM KHCJIOTHI
wioTHOCThIO 1,085 /M1 asis monyueHusi 9%-ro pactBopa? Bblunc/idTe MOJSIBHOCTD HMCXOZHOTO
pacTBopa.

11. BeruncmTe 5KBUBA/J€HTHYHO) KOHLIEHTPALIMIO U MaCCOBYIO [IOJIFO HUTpaTa marHus B 16%-
HOM pacTBOpe IVIOTHOCThIO 1,127 /M.

Tabmuia 9 — @opmupyeMbie KOMIETeHLMH (M/IM UX YaCTH)

Kop v HaMeHOBaHMe UHAMKATOpa OneHouHbIE

Kop v HaMeHOBaHMe KOMITeTeHL[UH JOCTV)KEHUsT KOMIeTeHL[MH (YacTH MaTepuasbl U
KOMIIETEeHI|UH) CpeJiCTBa
OITK-1. CiocobeH pelliaTh TUTTOBbIE [TpoBepka

N-1onk-1 Ycrionb3yetr 0CHOBHbIE

3ajaur npodeccruoHaTbHOU cofepKaHusi

. 3aKOHbI eCTeCTBeHHOHAYYHbIX .

JlesiTeIbHOCTU Ha OCHOBe 3HaHUM KOHTPOJIbHOU

JUCLIUIIMH [J151 pelleHust
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKUX U paboThI UK
CTaH/apTHBIX 3a/ay B
eCTeCTBeHHbIX HayK C IPUMeHeHUueM VH/UBUAYaNIbHOT O

COOTBETCTBUU C HAaIpaB/IeHHOCTHIO

MH(}OPMaLOHHO-KOMMYHUKAL[MOHHBIX . JIOMallIHeTr 0
. rpodecCcroHaNbHON e TeTbHOCTH

TeXHOJIOT Ui 3a/laHust

Tabmuia 10 — Kpurepuu oLleHKHM KOHTPOJILHOM PaboThl M MHIUBUIYA/bHOTO JIOMAIITHeTO 3a/IaHusl

[Tokasarenu MakcuManbHOe KOJIMUecTBO 0asioB

Cobmrosienue rpadvka BbITOTHEHUS] 1
IIpaBUIBLHOCTE OTBETOB HA TEOPETUUYECKUE BOMPOCHI 4
[IpaBUIBHOCTG pellieHus 3aa4y 3
CobmrosieHue ripaBus1 ohopMyIeHHsT OTBETA Ha 1
TeopeTUUeCKU BOMPOC

CobJtroieHre nmpaBu/ 0(hOpMIIEHHS PeIIeHUs 3a/1auM 1
Hroro: 10
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Tabmuna 11 — Kputepuu orjeHKr c(hopMUPOBAHHOCTH KOMIIETEHLIMH 110 KOHTPOJIbHBIM paboTaM 1

WH/IMBU/lyaJlbHbIM JIOMalllHUM 3a/JaHUsIM MOJYJis 2.

Kog n KpuTtepuu orieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HavMeHOBaHue (4acT KOMOETEeHLUN)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
JIOCTY>KeHUsT COOTBETCTBYET OLIEHKe COOTBETCTBYET OLIeHKe | COOTBETCTBYET OL|€HKe
KOMIIeTeHL MU «YJIOBJIETBOPUTE/TEHO «XOpOLIO» «OTJTMYHO»
(wactu 50-64% oT MakCUMa/lIbHOTO 65-85% ot 86-100% ot
KOMITETEHLWM) Ganna MaKCUMaJIbHOTO Oa/iia | MakcuMasibHoro Oasiia
N/-1ornk-1 CTyaeHT JeMOHCTpUpYeT CTyzneHT MoKa3bIBaeT OTnu4uHO BragieeT
Wcnons3yer YZIOBJIETBOPUTEJILHOE XOpolLliee 3HaHUe TeopeTUYeCKUM
OCHOBHBIE 3aKOHbBI | 3yappe 0CHOBHOTO TEOPeTHUYECKOr0 MaTepuanoM.
CCTECTBEHHOHAYUH | \1oreppiana mogyiis 2. Marepuasna MoayJs 2. [Toka3sbiBaeT riybokoe
bIX TUCLUTIAH JJ1s
S — YcBoun ocHOBHOe CriocobeH 3HaHWe M [IOHUMaHKe
CTAHJAPTHBIX coJiepykaHve TeOpumn CaMOCTOSITe/IbHO OCHOBHBIX T0JIOXKEHUI
3a1a4 B PacTBOPOB, 3HaeT CriocoObl | iesiaTh BBIBO/IBI U TeOpUM pacTBOPOB,
COOTBeTCTBUU C BbIpa’K€HWA KOHLEHTPALIMH O606LL[€HI/IH, HaXOdWUTb criocobeH
HampaB/IeHHOCTbIO | PACTBOPEHHOIO BellleCTBa, | PUYMHHO- CaMOCTOSITe/IbHO
NpoeCCUOHAILHO | yMeeT MPUMEHSTh Ha C/le/ICTBEHHbIE CBSI3U U | IPUMEHUTb Ha
# [esITeIBHOCTH | ripaKTHKe MOJI0KeHHs NIPUBO/IUTH MpaKkTUKe pasInyHble
Teopuu Jl0Ka3aTe/ibCTBa acreKTbl TeOpUU
3/1eKTPOTUTUUECKOM OCHOBHBIX TIOJIOXKEHUH | 3/1eKTPOJIMTUUECKON

JMICCOLIMALIMY, HO UMEeT
rpobesibl B yCBOEHHH
Marepuasa, He
TMIPEMSATCTBYIOLIHEe
JanbHeliemMy 00yueHHO.
Bocripor3BoaUT HayuyHbIe
TePMUHBI U 3HaeT
pacueTHble (YOPMYJIBL.
KWcronb3yeT OCHOBHBIE
3aKOHbI
eCTeCTBeHHOHAYUYHbIX
JUCLIATUIVH 7151 pellleHust
CTaHJAPTHBIX 3aJau B
COOTBETCTBUU C
HarpaB/IeHHOCTBIO
rpodeccuoHaIbHOM
JesaTenbHOCTU. MoXKeT JaTh
yIOBJIETBOPUTEJIbHBIE
OTBEThI Ha BOTIPOCHI
KOHTPO/IbHOM PaboThI,
PEeLIUTh CTaH/ apTHbIe
3a7lauvl UHAUBHU/Y a/TbHOT'O

TeOpUM PacTBOPOB,
3/1eKTPOTUTUUECKOM
JUCCOLMALUU U
TU/IpOJIM3a COJIeH.
CB00OO/IHO B/1ageeT
Hay4HOU
TEePMHUHOJIOTHel, 6e3
3aTpyJHEHU pellaeT
CTaH/apTHbIE U
HECKOJIbKO
yCJIO)KHEHHbIE 3a/IauM.
Ncmonb3yeT 0CHOBHEIE
3aKOHBI
eCTeCTBeHHOHAaYUHbIX
JUCLIUIIVH /151
pellieHrs1 CTaHJapTHBIX
3a/jau B COOTBETCTBUHU
C HarfpaBJ/IeHHOCTBIO
rpodeccroHanbHOU
nessTenbHOCTU. OQHAKO
JIOTTyCKaeT HEKOTOpbIe
HETOUHOCTH TpU

JMCCOLIALIUU U
TU/IpOJIM3a CoJie.
Jlerko ycraHaB/iuBaeT
B3aUMOCBSI3U MEXY
V3y4yaeMbIMU
TIPUPO/IHBIMU
TIpoL[eccamMy U
SIBJIEHUSIMU,
6e3011TMO0YHO pelllaeT
CJIOXKHBIE 3a/]auH.
Ucrmonb3yeT 0CHOBHEIE
3aKOHBI
€CTeCTBEHHOHAYUYHbIX
JUCLUIIVH /151
pellleHrs1 CTaHAapTHbIX
3a/jau B COOTBETCTBUU

C HarpaB/eHHOCThIO
ripodecCOHa/ILHOM
JesITe/IbHOCTH.
[TposiBnsieT TBOPUECKUi
MOZIX0[, K PeLleHunt0
MOCTaB/IeHHBIX 3aZlau U

JOMaIIIHero 3a/laHusl, HO WHTepIpeTarui KPeaTUBHOCThb
Jie/laeT HeCKOJIbKO MOy YeHHBIX MBIILITEHUST
HerpyObIX OmrO0K pe3y/bTaToB
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Mopayb 3. «OCHOBBI 3/IEKTPOXUMHUM».
Tema «XHUMHYeCKHe HCTOYHUKH 3/IEKTPUYECKOH SHeprumn»

KontponbHas padora Ne 7. «CBoMCTBa MeTa/UIOB. JJIEKTPO/JHbIE MOTEHI[HATBD»

1. Kakux »s1eMeHTOB B T1pupoge Oosiblle — MeTa/uIoB WM HeMeTa/uioB? (Omeem
apaymeHmupylime).

2. Kakyve CBOWCTBa OT/IMYAIOT MeTa/l/Ibl OT HeMeTa/u1I0B? MO)KHO /11 IPOBECTH Pe3Kyl0 TPaHULy
MeXy MeTa/lJlaMi U HeMeTa/lJlaMU?

3. [IpuBeguTe mpuMepbl XMMUUECKHX 3/1EMEHTOB, MPOSB/SAIOLIUX KaK MeTa/uIMueckue, Tak U
HeMeTa/lJInyeCcKre CBOMCTBa.

4. Knaccupuuumpyiite criefyroole MeTa/slbl — Jceae30, Aumull, Hamputl, Ko6aabm, Meob,
30/10mo, 80/1b(hpam — 10 TEXHUUECKUM MPU3HaKaM, TVIOTHOCTH, TBepPAOCTH U TeMIlepaType I/1aB/IeHusl.

5. UTo Takoe JBOMHOMW 3/IeKTPUYECKUM CJIOU U KaK OH BO3HUKAET?

6. [IBa MeTasisia — YUHK U MeO0b — OMYIlleHbl B paCTBOPbI CBOUX coJieid. ONMILNUTe MPOLeCChl TTPU
3TOM IpoTeKarolue. B uem pasmvuue?

7. UTO Takoe 3/1eKTPO/HbIN NoTeHLyan MeTaaia? MOXKHO /M ero HerocpeiCTBeHHO U3MepPUTh?

8. UTo Takoe CcTaH[apTHBIN 3/1€KTPOAHbIN NoTeHLMan? [l yero oH Hy>KeH?

9. U3 yero cocTouUT BOAOPOAHBIN 3/1EKTPOJ?

10. Kak n3mepuTh CTaHAApPTHBIN 3/1eKTPOHBIN MTOTEHLIMa >Ke/Ie3HOr0 3/1eKTpoza?

11. B gBa cocyzaa ¢ TonyO6pIM pacTBOPOM MeAHOTO KyIiopoca ITOMeCTH/IU: B TIePBbIH — IIUHKOBYHO
TMJIaCTUHKY, a BO BTOpPOW — cepeOpsiHyt0. B KakoM cocyje IIBeT pacTBOpa TMOCTEIeHHO TporajieT?
[Touemy? Hamuimre ypaBHeHUs peakiyii.

12. YBenuuuTCs, yMEHBIIUTCST UK OCTaHeTCst 0e3 M3MeHeHUsI Macca [JMHKOBOM T/IaCTUHKY TIPU
B3auMo/ielicTBuM ee c pactBopamu: a) CuSOs, 6) MgSOs, B) Pb(NO3),? Ilouemy? Hamwuiimre
yPaBHEeHHMsI peakLvi.

Mopayasb 3. «OCHOBBI 3/IEKTPOXUMHN»
Tema «XuUMHUYeCKHE HCTOYHUKHU 3/IEKTPUYECKOH SHeprumn»

KonTposbHass padora Ne8. «XuMHUYeCcKHe HCTOUHHUKH /IEKTPHUYECKON HePrum»

1.Yto Takoe XyMMHUuUeCKHMe HCTOYHHMKM ToKa? KakoBbl MX IpeuMmylljecTBa Iepes ApyrUMHU
HMCTOYHUKAMU 371eKTPUYECKOW SHepruu?

2. NaiiTe onipeiesieHus CIeJYIOLMM TUIaM rabBaHUUECKHX 3/1IEMEHTOB:

e [lepsuyHble 2a/1bBAHUYECKUE 3/1eMEeHMbl

e BmopuuHble 2a/1b8aHUYECKUe 3/1eMeHMbl

¢ )KuokocmHble 31emeHmbl

Cyxue s/1emeHmbl
Xumuueckue 2a/1b8aHUUecKue 3/1emMeHmbl
KoHnyeHmpayuoHHble 31emeHmbl
Pedokco-yenu
AKKymMynsamopbl
TonnueHble 31eMeHmbl
. Kakuie 13 miepeuric/ieHHBIX 37IeMEHTOB SIBJISTFOTCS HarboJiee MepCrieKTUBHBIMU U ITOUeMy ?

4. CocTaBbTe CXeMbl /IBYX Tr'a/IbBAaHUYECKUX 3JIEMEHTOB, B OJJHOM U3 KOTOPBIX HUKe/Ib SIB/ISIE€TCS
KaTojoM, a B JIpyroM — aHojoMm. Hanuiuvre ypaBHEHUsI 3/1eKTPOJHBIX IPOLIECCOB, MPOTEKAKIIUX B
5TUX 3/IeMeHTax.

5. CocTaBbTe CxeMy KOHLIEHTPaLMOHHOIO rajlbBAHUUECKOr0 3jIeMeHTa C MeJHBbIMHU 371eKTPOJaMH.
HanwuimuTe ypaBHeHWsI TIPOLIECCOB, TIpOTeKarolux mpu ero pabore. Beruncimre 3/C. Kak
onpeJieNIUThb KaToZ, U aHO/| B KOHLIEHTPAL[MOHHOM 3/1eMeHTe?

6. CocTtaBpTe CXxeMmy, HalMILWTe YpaBHEHUs 5/€KTPOJHBIX TIIpoLieccoB U BeluucauTe I/C
ra/IbBaHUUECKOTO JIEMEHTA, COCTOSIIEro U3 CepeOpsHBIX 37IeKTPO/IOB, OIMYIIeHHBIX, COOTBETCTBEHHO,
B 0,011 m 1H pacTBOpbI HUTpaTa cepebpa.

W e o o o o
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7. CocTaBbTe CXeMy, HallMILIMTe YypaBHEHUs 3/IeKTPOJHBIX IIpoLeccoB U Bblunamre IIC
raJibBaHUUeCKOr0 3/1eMeHTa, COCTOALero W3 CBUHLOBOMW M MarHveBOM IUIACTUH, OIYILeHHBIX,
cootBeTcTBeHHO, B 0,1 M u 0,01 M pacTBopbl cBoux cosiell. Kakumu criocobamMu MOXXHO YBeJTUUUTh
3/C sroro snemenra B 20 pas?

8. Kene3zHast u cepebOpsiHasi TUIACTWHBI COEJVHEHbI BHEIHWUM TPOBOJHUKOM M OMyleHel B 1M
pacTBop cepHOM KUCA0Thl. CocTaBbTe CXeMy [JaHHOIO TajbBaHUUeCKOTO 3/eMeHTa, HarluIIuTe
TIpOLIeCChl, IIpOTeKaroLe Ha 1eKTpojax, Bbruncnre J/1C.

9. CocTaBbpTe CXeMy KaJMHM-MeJHOrO rajbBaHMYeCKOIrO 37eMeHTa C KOHL|eHTpalLyel pacTBOPOB
snekTponuToB paBHOM 0,1 Monw/n. Paccumranite SJC. Kak usmenurcs 3/1C AaHHOTO 371€MeHTa,
ecIu:

e KOHL|eHTpALUIO 3/IeEKTPO/IMTa y aHoZa yBemuuTb B 10 pas, a y Karoja ymeHbLIUTh B 10 pas?
e KOHLIEHTpAaL[MIO 3/IeKTPOJIUTA Y aHo/a yMeHbIIUTh B 10 pas, a y karoga yBesmmunts B 10 pas?
e KOHL|eHTpal1 000UX 371eKTPOIUTOB YBeUUuTh B 10 pas?

10. CocTaBbTe CXeMbl aJFOMUHUH-XPOMOBOTO, MAarHWK-KOOAIbTOBOTO, JIUTHIA-CepebpsHOr0 |
KeJIe30L[UHKOBOI'0 Ta/lbBaHUUECKUX 371eMeHTOB. Kakoi U3 3TUX 371eMeHTOB Oy/leT JaBaTh HaMOObIIYIO
3/1C nipu yC/I0BUM paBeHCTBA KOHLIEHTPALIUM BCeX 371eKTPOJTUTOB?

11. Kakuie Xx¥iMHUeCKue IIpOLIeCcChl IPOTeKaroT Ha 3JIeKTPO/ax Ipy 3aps/iKe U paspsjke KUCJIOTHOrO
CBUHLIOBOI'O aKKyMyJisTopa?

12. Kakie XyMMHUecKue TIpOLlecChl TIPOTEKalOT Ha 3/eKTpPoAax IMpu 3apsike U pa3psijKe
JKeJIe30HMKeJIeBOro akKyMysisTopa?

13. CpaBHUTE 1O JOCTOMHCTBAM U HE/IOCTaTKaM KUCIOTHbIE U I1]eJI0UHbIe aKKyMYJIITOpbl. KakoBbI
006s1aCcTH UX MPUMEHeHUs ?

14. Haruimurte ypaBHEHWs TIPOLIECCOB, TPOTEKAOIIUX TpU paboTe BOAOPOJHO-KUCIOPOAHOTO
TOIJIMBHOTO 3/IeMeHTa. B ueM npenmylijecTBa TOM/IMBHBIX 3/IEMEHTOB Iepej, aKKyMyJ/IITOpaMu’?

15. MO)XHO /1 TIOCTaBUTh 5KOJIOTMYECKU YMCTBIM BOZAOPOZHBIN TOIUIMBHBIN 371eMEeHT Ha Ha3eMHbIN
TPaHCTIOPT BMECTO CBMHI[OBOTO AaKKyMYJIAITOpa W PeIIUTb TakKuM 00pa3oM TMpobsiemMy 3arpsi3HeHus
aTMoc(epHoro Bo3zayxa?

Mopaynb 3. «OCHOBBI 3/IEKTPOXUMHM», TeMa «JIEKTPOJ/IU3»

KonTponbHas pabora Ne9. «ImekTposms»

1. KakuM yueHbIM ObLIO OTKDBITO sIB/IEHHE 3/IeKTPOJIM3a U BbIBeZIeHbl OCHOBHbIE 3aKOHOMEPHOCTH
MPOTeKaHusl 37IeKTPOJIMTUYECKUX TIPOLIeCCOB?

2. Naiite onipefiesieHus CeyIOLIAM MTOHSITUSIM: 3/IEKTPO/IU3, 3/IEKTPOIU3 Ha aKTUBHBIX
3JIEKTPO/AaX, 371eKTPOJIM3 Ha UHEPTHBIX 3/1eKTPO/iax, 3/IeKTPO/IU3ep, rabBaHAueCKasi BaHHa.

3. Kak 3apsikeHbl 3/1eKTpO/bI (KaTo/ ¥ aHO/1) B 3/IeKTpO/r3epe?

4. TloueMy B rajJibBaHU4eCKOM 3JIeMeHTe 3/IeKTPO/Ibl 3apsKeHbl MHaue?

5. Ha KakoMm 371eKTpo/ie uJeT NpoLecc BOCCTAHOBJIEHUS, @ Ha KAKOM — TIPOLIeCC OKUCTIEHUST?

6. KakoB MexaHW3M MPOTEKAHUS 3IEKTPOJIUTUUECKOTO mpoLjecca?

7. KakoBbl TIpeMMYyIIeCTBa 37eKTPO/M3a Tiepe], OObIYHOM OKHC/IUTe/bHO-BOCCTaHOBUTETbHOU
peakiyei?

8. CopmynupyiiTe cieayrolue onpejeneHys, JOMOJHMUB UX pacyeTHBIMU (JOpMYJlaMU TaM, T[e
3TO HEOOXOAUMO:

o [lepBbIii 3aKOH 3/1€KTPOJIN3a;

e DJIeKTPOXUMHUYECKHH SKBUBAJIEHT BeL|eCTBa;

e BTOpOii 3aKOH 3/71eKTPO/113a;

e [locrosHHas dapages.

9. Kakue MeTasnibl Hemb3sl MOAYUUTh 37€KTPOJM30M DPACTBOPOB MX coJieli (MOXKHO BbIJE/INUTh
TOJIbKO 13 pPacIljlaBoB)?

10. B kakoe ycnoBre He0OX0[MMO COO/IO/IAaTh MPU MPOBE/IEHNH /IeKTPOIUTHYECKOro MpoLjecca Ha
aKTHUBHBIX 371eKTPOJax?

11. [1ng KaKux Liesied UCII0/b3yeTCs 3/IeKTPOJIN3 Ha aKTUBHBIX 3J/IeKTPOoax?
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12. Kakue maTepuasbl IPUMEHSIOTCA [I/11 U3TOTOBJ/IEHHUS. UHEPTHBIX 3/1IeKTPO/IOB?
13. B KaKux OTpac/six [POMBILLJIEHHOCTU [IPUMEHSIeTCs 3/IeKTPOIU3?
14. HanuiumTe ypaBHeHUs 5/1IeKTPOJIM3a PACTBOPOB C/IeIyIOLIUX COJIeH:
e Humpama yuHka;
Bpomuda medu;
Cynbgama dxcenesa (I1I);
docgpama kanusi;
dmopuda aumus.
15. Peruure 3aauu:
A) Ilpu snekTponuse pacTBopa X/J0pyza Meu Ha aHoZe Bbljenunocb 560 ma  rasa (H.y.).
HanucaTe ypaBHeHMe Ipoliecca 3/1eKTpOo/IM3a U HaWTH MacCy MeJiy, BbIZIeJIMBLIENCS Ha KaToze.
B) Berurciute Maccy cepeOpa, BbIZEIMBIIEr0Cs Ha KaToje TPU TMPOMYCKaHUW TOKa CHIoOW 6A
yepe3 pacTBOp HUTpara cepebpa B TeueHre 30 MUHYT.
B) CkosibKo BpeMeHH 1oTpebyeTcsi /17151 IOJIHOTO Pa3/ioyKeHusi 2 MoJsield BOJibl TOKOM cujioi 2 A?
I') IIpu snekTponu3e BOJHOrO pacTBopa COMM 3HaueHuWe pH B MpusieKTpogHOM MPOCTPaHCTBE
BO3p0Cs0. PacTBOp Kakoy COM MOABEPrcs 3/1eKTPO/IU3Y:
a) xaopuoa medu; 6) xaopuda Kaausi; 8) HUMpama meou?
HarmucaTh ypaBHeHUs! 3/1eKTPOJTUTUUECKUX TIPOLIeCCOB.

Tunossble 3agaun 1A /13 o Temam:
«OKHC/IMTEe/TbHO-BOCCTAHOBUTE/IbHbIE MPOLeCChI»,
«XMMHUYeCKHe UCTOYHUKH 3/IeKTPHUUeCKOi SHeprumn»,
«InekTpou3», «Koppo3us MeTanioB».

CocTaBbTe ypaBHeHHE OKHC/IUTE/TbHO-BOCCTAHOBUTE/NIBHOW peaklid, UAYyIel 1o cieqyrollen
cxeme. PaccraBbTe K03¢duI[eHTbl B ypaBHEHUU peaKIiu.

Ons  KaXkJ0W peaklud YKaXHTe, KaKoe Bell[eCTBO SBJSIeTCS OKWUCIWUTeNeM, Kakoe —
BOCCTAaHOBUTE/IEM; KaKOe BeLl[eCTBO OKUC/ISIETCS, KAKOe - BOCCTaHAB/IMBAETCSI.

1.KMnOg4+ H3POs+ H2SO4 - MnSO4+ H3PO4+ K2SO4 + H,O

2.Na;SOs + KMnOg4 + H)O - NapSO4 + MnO; + KOH

3.KBr + KBrOs + H,SO4 - Br; + K:SO4 + HXO

4. KMnO4+ NaxSOs + KOH - KoMnO4 + NapSO4 + H,O

5. AsH3 + HNOs - H3AsO4+ NO» + H O

6. Cd + KMnO4 + HxSO4 — CdSO4 + MnSO4 + KoSO4 + H)O

7. Cr0Os + KC10s3 + KOH - KoCrO4 + KC1 + H,O

8. MnSOy4 + PbO, + HNO3; - HMnO4 + Pb(N03)2 + PbSO4 + H,O

9. FeSOs + KoCrO7 + HSOs - Fex(SO4)z + Cro(SO4)3 + KoSO4 + HXO

10. KoCr207 + H3POs + HaSOs - Cro(SO4)z + H3PO4 + KoSOs + H2O

11. H3AsOs + KMnOg4 + H>SO4 —» H3AsO4 + MnSO4 + KSO4 + H)O

s crnefyrolyx 3a/laHU COCTaBbTe CXeMY, HallMIIIUTe YpaBHEHUS 37IeKTPOIHBIX TMPOLIeCCOB U

BbluncuTe J/JC raibBaHUUYECKOTO 3/IeMeHTa, COCTOSILIEro U3 [IByX MeTasuloB, omylieHHbIX B 0,1 M
pacTBOpP HUTPATOB 3TUX META/IJIOB, €C/IU MeTaJl/bl:

12. Cepebpo u mMefib.

13. Menp ¥ MarHum.

14. Xpom u Me[ib.

15. Hukenb ¥ LMHK.

16. Cepebpo u Xpom.

17. Maruuii u >kemne30.

18. OnoBo u cepebpo.

19. CBuHer 1 KoOasbT.

20. O/I0BO U LIUHK.
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21. JKene30 v HUKeb.
22. Cepebpo ¥ 0/10BO.

Tabnwia 12 — ®opMupyembie KOMITETEHIIMHU (U UX YaCTH)

Koz v HauMeHOBaHMe WHMKATOpa OueHouHbIE
Kop v HaMeHOBaHMe KOMITeTeHL[MN JOCTHKeHUS] KOMIIeTeHIUH (4acTh MaTepuasbl U
KOMITeTEHL1H) CpefiCcTBa
OIIK-1. CriocobeH peliaTh THITOBbIE N-1onk-1 Ycrionb3yeT 0CHOBHBIE Iposepka
3aJjauu NpodecCuoHaNTbHON [1esITeTbHOCTU 3aKOHBI eCTeCTBeHHOHAYYHbIX Ifgffﬁg;i};i;
Ha OCHOBe 3HaHWI OCHOBHbBIX 3aKOHOB JVCLMIUIMH [J1s peLleHus] N —
MaTeMaTHU4eCKHUX M eCTeCTBEHHBIX HayK C CTaH/apTHBIX 3a/ay B
VIHJWBUYyalbHOT O
rpuMeHeHHeM MH(OPMaLMOHHO- COOTBETCTBUU C HAaIpaB/IEHHOCTHIO
KOMMYHMKAL[MOHHBIX TeXHOJIOI MU NpoecCuoHaTbHOU J1eTelTbHOCTH A?::ifqm

Tabnwiia 13 — Kpurepuu O1LleHKH KOHTPOJILHOM Pab0Thl M MHUBHU/Iya/IbHOTO JIOMAIITHETO 3a/JaHUsI

ITokazaTenu MakcuMaibHOe KOJTMUeCcTBO 0ajijioB

CobJttoieHue rpadurKa BbITIOJTHEHUS 1
[TpaBU/ILHOCTH OTBETOB Ha TeOpeTUUeCKHe BOMPOChI 4
[TpaBU/ILHOCTB pellieHUs 3azau 3
CobJtroieHue mpaBu/ ohopM/IeHUsT OTBeTa Ha 1
TeopeTUUeCKU BOMpoC

CobJttoieHne npaBu/ 0(hopM/IeHUsT PellieHUs 3a/laun 1
Hroro: 10

Tabmua 14 — Kputepuu oijeHKH C(HOPMHPOBAHHOCTH KOMIIETEHIMM MO0 KOHTPOJLHLIM paboTam u
WH/IMBUYaTbHBIM JJOMAIIIHKAM 3a/laHusiM MoAyisi 1.

Kop u Kputepuu orjeHMBaHUs CHOOPMUPOBAHHOCTH KOMIIETEHIIUN
HavMeHOBaHHe YaCTU KOMITETEHIMH)
WHAWKaTopa Ha 6a30BOM ypOBHE Ha TIOBLIIIIEHHOM YPOBHE
JIOCTHKEHUS COOTBETCTBYET OIleHKe COOTBETCTBYET OI[eHKe | COOTBETCTBYET OL[eHKe
KOMITeTEeHITUHN «YZIOBJIETBOPUTEILHO» «XOpOIIIO» «OTJINYHO»
(gactu 50-64% oT MakCUMa/JILHOT'O 65-85% ot 86-100% ot
KOMITETEHI[HH) Oana MaKCHMaJ/IbHOro Oasla | MakCcHMa/bHOro Oasia
N-1onk-1 CTyIeHT JeMOHCTPUPYeT CTyJeHT IoKa3bIBaeT OT/muuHO BazieetT
Wcnonb3yer YZAOBJIETBOPUTE/IbHBIEC 3HAHUA | XOpolliee 3HaHHe TeopeTHYeCKHUM
OCHOBHBI® OCHOBHOTr'O Marepuasa TeopeTU4ecKoro MaTepHasoM.
3aKOHBI Mo/y7ist 3. Y CBOW/T OCHOBHOE | MaTepyasa MOAYJIS 3. [Toka3biBaeT riybokoe
eCTeclT;i?;OHay ggﬂi—‘g‘;ﬁﬁ ?;IE;THI;I:%CHK;’; CriocobeH 3HaHKe 1 MOHMMAaHue
JMCLMIUIE JJIS | 000 BIEAH XI/IMI/iLIeCKI/IX CaMOCTOSITE/TEHO OCHOBHBIX TIOHSTHIN U
PELIEHNA HMCTOUYHUKOB 3JIEKTPHUECKOM ARATS BLIBOAR! 1 SaKomHoB
CTaHZAPTHBIX 0000111eHUs, HAXOAUTb | 37EKTPOXUMMUH,
SHEPTUH U MEXaHU3MBI
3a/au B HPOTEKAIOIIX B HIIX TIPUYUHHO- TeOpPeTHUYECKUX
COOTBETCTBUU C C/le[ICTBEHHbBIE CBSI3HU M | aCIeKTOB T'a/IbBAHUKH,
HarpaB/IeHHOCTp | POHECCOB. Snaet CYIHHOCTD MPUBOIUTH 371eKTPO/IM3a U
10 SICKTPOSITHHCCKIIX pEaxti JlIOKa3aTebCTBa KOPpPO3UH METaJI/IOB.
npogeccronaibi | 11X PAKTMHECRO® OCHOBHBIX TT0JIOKeHHH | JIerko ycTaHaB/IMBaeT
oif esiTenbHOCTY | PUMeHenye. [TonumaeT y
NPUYHHBI KOPPO3HOHHBIX 3/IEKTPOXHUMUMU. B3aMMOCBSI3U MEX/Ty
SIBJIEHUI U 3HAeT OCHOBHBIE CeobogHO Br1asieet H3ydJaeMbIMHU
CrIoCOo0BI 3alUThI OT Hay4HOH NIPUPO/HBIMU U
KOppO3HHU. imeeT Hpo6e JILI B TepMHHOHOFHeﬁ, 663 IMMPOMBIIIJIEHHBIMHU
3HAHUAX, He 3dTPyJHEHHWHU peliaeT rponeccamu,
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TMIPeTISITCTBYOLIHE
JanbHerIeMy o0y4YeHHro.
BocripousBogut HayuHble
TePMHHBI 1 OCHOBHBIE
MIOHATHA Teopuu. Mcnosb3yer
OCHOBHbBI€ 3aKOHBI
eCTeCTBeHHOHAYUHBIX
JVICLIUTUTAH 7151 pelleHust
CTaH/IApPTHBIX 3a7lay B
COOTBETCTBUU C
HarpaB/IeHHOCTBIO
ripoeccroHaNbHOM
JesaTeslbHOCTH. MOXKeT aTh
y/IOBJIETBOPUTE/IbHBIE OTBETHI
Ha BOTPOCKHI KOHTPOJILHOM
paboThI, pelnTh
CTaH/IapTHBIE 3a/laun
VH/TUBU/Ty a/TbHOTO
JOMalITHero 3a/laHust, HO
JieslaeT HeCKOJTbKO Herpy0bix
oInboK

CTaHJAPTHBIE U
HECKOJIBKO
yC/IO)KHEHHbIE 3a/IauH.
Wcrnosib3yeT 0CHOBHBIE
3aKOHBI
€CTeCTBeHHOHAYUYHbIX
TUCLIATIIH JJ151
pelleHus] CTaHJAPTHBIX
3a/lau B COOTBETCTBUM

C HampaB/IEHHOCTHIO
ripoecCcroHa/IbHOM
JestenbHOCTH. OIHAKO
JIOTTyCKaeT HEeKOTOphIe
HETOUYHOCTHU TIpU
VHTEpITIpeTaI|uu
MOJTyUeHHbIX
pe3yJibTaToB

6e301Mb0YHO periaet
CJIOXKHBIE 3a/IaUH.
Wcnosib3yeT 0CHOBHBIE
3aKOHBI
eCTeCTBeHHOHAYUYHBIX
JUCLIATUTAH JIJTsT
pellleHUs1 CTaHJaPTHBIX
3a7la4y B COOTBETCTBUHU

C HarpaBJ/IeHHOCTBIO
ripoecCcHoHaTLHOM
JieATeTbHOCTH.
[TposiB/IsieT TBOPUYECKHIA
TIOAXO/, K PeLleHHI0
TIOCTaBJ/IEHHBIX 3a/lau U
KPeaTUBHOCTh
MBIIILJIEHHST

3 OIIPEJEJIEHUE PE3YJ/IBTATA
MPOMEXYTOYHOM ATTECTAIIA
dopma NpomMeKyTOUHOW aTTeCTalyy 10 AUCLUIUIMHE 3a4em.

OLEHOYHBIE MATEPUAJIBI 1 CPEICTBA [OJIA ITPOBEPKU
C®OPMMPOBAHHOCTU KOMIIETEHIUN

OIIK-1 CnocofeH pemarb TUNOBbIE 3afiaud NMPo()ecCHOHA/ILHOMN /IesiTe/IbHOCTH Ha OCHOBE
3HAaHMN OCHOBHBIX 3aKOHOB MaTeMaTHYeCKMX M eCTeCTBeHHbIX HAyK C [pPpHMeHeHHeM
HH(OPMAIHOHHO-KOMMYHHUKAI{HOHHBIX TeXHO/IOTHI.

Bbi6epume o0uH npasu/ibHbIl eapuaHm omeema

3a/jaHuA 3aKPbITOr0 TUIIA

1. BopopoaHbIii moka3aTte/b cpeAbl pactBopa pH=7 o3Hauaet, 4To:

Cpelia Kuc/ad;

+ cpefla HeMTpanbHasi;

cpefa 11esiouHas;
cpeza cosieHasl.

2. TI'mpaponaus —3T1o0:

OKHCJIeHMe BelleCTBa;
BOCCTaHOBJIEHHE Bell[eCTBa;

+ B3aUMO/IEMCTBYE BeleCTBa C BOZOW;
pas/io’KeHHe BellecTBa MnoJ JerCcTBUeM 3/1eKTPUYeCKOro TOKa.
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BH,I[HHI/IH OTKPLITOI'0 THUIIA

JonoaHume

3. ATOMHOe A/Ip0 COCTOUT U3
IpasunbHbili omeem: TIPOTOHOB Y HEUTPOHOB.

4. CaMbIH 3/IEKTPOOTPHI|aTe/IbHbIA (XUMUYECKH aKTHBHBIH) 3/71eMEeHT NepHo/UUeCKOH CUCTeMbI
—3TO
IIpasunbHbili omeem: GTop.

5. Macca cosm, coaepxamasica B 200 rpammax 5%-Horo pacrsopa paBHa
IpasunbHbili omeem: 10 rpaMmam.

6. BeljecTBO, yCKOPSIOIIiee XMMHYECKYI0 PeaKIiio, Ha3bIBAeTCs
ITpasunbHbIli 0meem: KaTaJu3aTOPOM.

7. CocTosiHHE CHUCTEMBI, IIPA KOTOPOM CKOPOCTb HPHMOﬁ P€aKui padBHd CKOPOCTH OﬁpaTHOﬁ
P€aKIUA Ha3bIBAE€TCH .
Hpanﬂbellj omeem: XUMH4Ye€CKHNM PaBHOBECHEM.

OxoHuaTenbHbIe pe3y/bTaThl 00yueHUs ((OPMHUPOBaHUSI KOMIIeTEHIUI) Orpe/essiFoTCs
MOCPe/ICTBOM TepeBoZia 0asiioB, HaOpaHHBIX CTY/€HTOM B TIPOL[eCCe OCBOEHWS [UCLIUILIMHBI, B
OLleHKH: 0a30Bbli ypoBeHb C(OPMHUPOBAHHOCTH KOMITETEHLIMM CUWTAeTCsl AOCTUTHYThIM, eCd
pe3y/ibTaT 00yueHHs] COOTBETCTBYET OlleHKe «3auTeHo» (50-100 peHdTHHrOBBIX OasIIOB).

4 TIOPAIOK ITPOBEIEHNA IIOBTOPHOU
IMPOMEXYTOYHOM ATTECTAIIN

dopMa NpoOMe)XyTOUHOM aTTecTalyy Mo AUCLIUIIMHE 3auem.

@OoH/| OLEHOUHBIX CpeACTB /i1 TPOBeJeHUsT TIOBTODHOM TPOMEXYTOYHOW aTTecTalyu
(hopMHpyeTCsi U3 YKC/ia OLIEHOYHBIX CPEJICTB 10 TeMaM, KOTOpPbIe He OCBOEHBI CTY/IEHTOM.

IlpumeuaHue:

HormomHUTebHbIe KOHTPOJIbHBIE UCTIBITAHUS TIPOBOJSATCS /ISl CTY/IeHTOB, HabpaBiurx MeHee 50
0a/10B (B COOTBETCTBUM C «I10/10)KEHHUEM O MO/Y/TbHO-PEHTHUHTOBOM CHCTEMEY ).

Tab6ymna 15 — Kpurepuu oueHku c¢)opMHPOBAaHHOCTH KOMIETEHLIUHI

Kputepuu orjeHrBaHus ChOPMUPOBAHHOCTH KOMIIETEHIIUN
(4acT KOMIETeHIUH)
COOTBETCTBYET OLIeHKE «3auTeHO»
50-100% oT MaKCHMaJ/ILHOIO Oasia

Ko 1 HaMeHOBaHHe UHAWKATOpa
JOCTHDKEeHUST KOMITeTeHLIUU
(4acTv KOMIeTeHI[1H)

CTy/leHT ToKa3bIBaeT 3HaHUsI BCEro MPOrpaMMHOI0 MaTepuara.

N [-1onk-1 icosib3yeT OCHOBHbIE [aéT y1oB/1eTBOPUTE/IbHBIM OTBET HA OCHOBE U3yUeHHBIX
3aKOHbI eCTeCTBeHHOHAYUYHbIX TeOpUU. YMeeT M0/Ib30BaThCsl CIPABOUHBIMU MaTepHaiaMu,
JVICLIMTIIMH J71S1 peLleHust yueOHUKOM, [JIOTIOJTHUTe/TbHOMN uTepaTypoi. [IpuMeHsieT
CTaHJAPTHBIX 3a/a4 B CUCTeMY yCJIOBHBIX 0003HaUeHU TIPY Be/IEHUH 3aIiCei,
COOTBETCTBUU C COTIPOBOXKJAIOIIUX OTBET, (HOPMYIUPYyeT MBIC/IA HAyYHbIM
HarpaB/IeHHOCTbIO A3bIKOM. VICrio/b3yeT 0OCHOBHbIe 3aKOHbI eCTeCTBeHHOHAYYHbIX

ripoecCHOHaNTLHOM [1eATeTbHOCTH | UCLMIUIMH i PellieHusl CTaHJJapTHBIX 3aZlau B COOTBETCTBUU
C HaMpaBJ/IeHHOCTBIO NMPO(eCcCHOHaNTBLHOM JleaTeTbHOCTH
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