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INacnopT (oH/a OLIeHOUHBIX CPe/iCTB

Tabmuna 1
dopmupyeMble O1eHouHbIE Ko/muectBo
Mojaynb AUCHUNIIMHBI KOMIIeTeHIUU UIH X MaTepHasbl U
4acTu CpeAcCTBa
Pazgen 1. «BBeenue»
OIIK-1. CriocobeH peliiaTh
TUIIOBBIE 3a/jauu
IIpenmer, 3afaun u .
rpodeccHoHaIbHON JIeATeTbHOCTH na3 33
3HaueHue XUMUU. o
Ha OCHOBEe 3HAHWU OCHOBHBIX KuP 3
OCHOBHbIE OHATHS
3aKOHOB MaTeMaTUUeCKUX U CobecenoBanue 27
XHUMUU.
" eCTeCTBeHHBIX HayK C 3awura JIP 3
Baxknen1ivie Kiacchl
rpuMeHeHreM UH(pOpMallMOHHO- | TecTHpoBaHUe 125
HeopraHWuyeCKUx BellleCTB. .
KOMMYHUKAL[MOHHBIX TeXHOJIOTUH.
Pa3pen 2. «PeakiiHOHHAsA CII0COOHOCTH BEIeCTB»
du3nueckKue BeTMUYUHbI
’ OIIK-1. CriocobeH periath
XapakTepusyoLue
TUIIOBbIE 3a/JauM
BEI[eCTBO, U 3aKOHBI N nas3 11
npodeccroHaTbHOM /1eTe/IbHOCTH
XUMUH. N KuP 3
Ha OCHOBE 3HaHWK OCHOBHBIX
CTpoeHrie aTOMOB CobecenoBaHue 9
3aKOHOB MaTeMaTU4yeCKux U
3/71EMEeHTOB. 3awura JIP 2
. eCTeCTBEeHHBIX HayK C
ITepuogyueckuii 3aKOH U TecTupoBanue 40
ripuMeHeHreM WHGOPMAI[OHHO-
repuonuecKast Cuctema .
KOMMYHHKAL[MOHHBIX TEXHOJIOTHH.
.. Menpeneesa.
Pa3zpen 3. «OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX ITPOLIeCCOB»
OIIK-1. CriocobeH peratb
TUIIOBBIE 3a/jauu
OHepreTvka XMMUYeCKHUX o
rpodeccHoHaTbHON [IeATeTbHOCTH nn3 22
TMPOLIeCCOB. o
Ha OCHOBEe 3HAHWU OCHOBHBIX KuP 3
Xumuryeckasi KWHeTHKa.
3aKOHOB MaTeMaTUUeCKUX U CobecenoBaHue 10
Xumuueckoe 1 (hazoBoe
eCTeCTBEeHHBIX HayK C 3awura JIP 3
paBHOBecHe.
TpuMeHeHreM UH(pOpMallMOHHO- | TecTHpoBaHHe 44
KOMMYHHUKAI[MOHHBIX T€XHOJIOTHH.
Pa3pen 4. «PacTBOpBI»
OIIK-1. CriocobeH periatb
JycriepcHble CUCTeMBI. TUIIOBBIE 3a/jauu
PacTBOpEI. ripoecCroHaNbHOM [1eTeIbHOCTH nn3 22
PacTBOpBI 3/1€KTPOIUTOB. Ha OCHOBE 3HaHUM OCHOBHBIX KuP 3
OJIeKTPOJIMTUYeCKast 3aKOHOB MaTeMaTh4eCcKux U CobecenoBaHue 10
JuccoLManus. eCTeCTBEHHbIX HayK C 3awumra JIP 3
OJIeKTPOXUMUYECKUe ripuMeHeHreM WHGOPMaLMOHHO- | TecTupoBaHUe 44
CUCTEMBI. KOMMYHHUKAI[MOHHBIX T€XHOJIOTHM.




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJUMBIE /151 OHEHKHA
3HAHU, YMEHUM Y1 HABBIKOB JIEATE/IbHOCTU B ITPOIIECCE

OCBOEHUSA INCIIUITVINHbBI

Tabnuna 2 — @opMupyemMble KOMIIETEeHIIUH

Kog v HauMeHOBaHMe

O11eHOUHBIe
Ko v HaumeHOBaHue VH/JVKaTOopa JAOCTHKEHUs
Marepuasbl U
KOMIIeTeHLIU1 KOMITeTeHLIUU
cpezcTBa
(4acTy KOMITETEeHLMM)
Pa3pen 1. «BBegeHue»
N-1 onk-1 cnonib3yeT 0CHOBHBIE 3aKOHBI na3
MaTeMaThueCKuX, eCTeCTBeHHOHAay4YHbIX U CobecenoBaHue
ob1ienpodeccoHaNbHBIX JUCIUTUIAH IS 3awwmra JIP
pellieHus1 TUTIOBbIX MPpo(eCcCHoHaNbHBIX 3a7a4 | TCry
B 00/1aCTH arpouHXeHepuH. KuP
OIIK-1. CriocobeH pelriath
Paspen 2. «PeakijuoHHasa Cri0COOHOCTh BEIIeCTB»
TUIIOBbIE 33/]JauM
. N[I-1 onk-1 Mcnonb3yeTt ocHOBHBIe 3aKOHbI | W/13
ripodeccuoHaIbHOM
MaTeMaThueCKuX, eCTeCTBeHHOHAay4YHbIX U CobeceoBaHue
JleATeJIbHOCTH Ha OCHOBE
o o61ernpodeccuoHaTBHBIX JUCLIATUIAH JIJIS 3augura JIP
3HaHUU OCHOBHBIX 3aKOHOB
pellieHus TUTIOBbIX MpodeccroHanbHbIX 3afau | TCr
MaTeMaThYeCKuXx 1
B 00/1aCTH arpOMH>XeHEepPHH. KuP

eCTeCTBeHHBIX HayK C
ripuMeHeHUeM
HH(OpMaIIOHHO-
KOMMYHUKAI[MOHHBIX
TEeXHOJIOTUM.

Paspen 3. «OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKHX IIPOLeCCOB»

N[-1 onk-1 Mcnonb3yeTt ocHOBHBIe 3aKOHbI | W/13

MaTremMaTHhuYeCKHX, eCTeCTBeHHOHayYHbIX U CobecenoBanue

ob1renpodecCHoOHaNbHBIX JUCIUTUIAH IS 3augura JIP
pellieHus TUTIOBbIX MpodeccroHanbHbIX 3afau | TCr

B 00/1aCTH arpOMH>XeHEepHH. KuP
Paspen 4. «PacTBopbI»

NO-1 onk1 HMcrnonb3yer ocHoBHbIe 3akoHBI | VI/13
MaTeMaTUYeCKuX, ecTecTBeHHOHayuHbix U | CobecesoBaHue
oO1rennpodecCHOHaNbHBIX  AWCLMIIIMH i | 3amura JIP
pellleHUsT TUTIOBbIX MpodeccroHanbHbIX 3azau | TCn
B 00/1aCTH arpOVHKEHEPHH. KuP

AJIA IIPOBEPKHA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI.[PIFI

OueHOYHBbIEe MaTepHasbl U CpeJCTBa

Bonpocs! 15 cobecegoBanus no reMe: «OCHOBHBbIE MOHATHA XUMHUH»

i A e

371eMeHTa)?

0

Uro Takoe xuMHUUeCKny 3r1eMeHT? AtoM? Mosnekysna?
Urto Takoe ripocToe BewjecTtBo? CJI0KHOe BelleCTBO?
Urto Takoe OTHOCUTe/IbHAsA aTOMHasA Macca? OTHOcUTe/IbHasA MOJIeKy/IspHas Macca?
UTo Takoe KO/IMYeCTBO BelllecTBa? B Kakux eIMHULIAX OHO U3MepsieTcs?

Uro Takoe MosisipHas macca? [IpuBesuTte npruMep pacueta MOJISIPHOU MaccChl.

UTto Takoe rocTosiHHas ABorazpo?

CdopmynupyiiTe cTexoMeTpruUecKre 3aKOHbI XUMUU.
Kak paccuuTaTh 3KBHUBa/J€HT M 3KBUBAJEHTHYI0 MacCy MPOCTOrO BelllecTBa (XMMHYECKOIro

4

Kak paccuntaTh SKBUBa/IeHTHBIN 00BEM Ta3a, Mpe/CTaB/ISIoLIero cob0i MpoCcToe BelecTBo?




10. Kak paccuuTaTh 5KBUBA/JIEHThl U KBHMBA/IEHTHbIE MACChl CJIOXKHBIX BEL[EeCTB — OKCUZOB, COJIEN,
KHUCJIOT U OCHOBaHUI?

TpeboBaHusi K 0(h)oOpM/IeHHIO OTUETA I10 JTabopaTopHoi padore
Ortuet odopmisieTcsi B 1laDopaTOpHO# TeTpaiy.

CopepxaHue oTuera:
[TopsiKoBBIM HOMED 1abopaToOpHO paboThI, ee Ha3BaHHe.
Lenb paboThI.
3agaHue.
KpaTtkoe TeopeTrueckoe BBeJileHUE K JaHHOU pabore.
HasBanue onbITOB.
OdopmiieHre pe3y/IbTaTOB OMBITOB B COOTBETCTBUU C TIPE/bsB/ISIEMBIMU TPeOOBAHUSMHU.

SR S

3armmura ylabopaTopHON paboThI OCYIIECTB/ISIETCS Ha 3aHSATHH, CIEYIOIIEM IT0C/Ie ee BBIOJTHEHUSI.
[lpu 3amuTe CTYAEHT AO/DKEH TIPeJCTaBUTh OTUeT 1o JlabopaTOpHOM paboTe, COCTaB/IeHHBIN TI0
TIpe/IJIOKeHHOM BbIIlle CxeMe, TOSICHUTh BCe TMpHBeZileHHbIe pacueThl W BBLIBO/bI, BBLIMIOJTHUTH CBOM
BapUaHT 3aflaHUsI 10 TeMe JiabopaTopHOUM paboThl (peluTh 3aZjauy WM COCTaBUTh YpaBHEHWUS
XUMHYECKUX peakLyi).

TecToBble 3afiaHNsl I/Il TeKYyIero KOHTPOJ/Isi 3HAaHUM M0 TeMaM:
«OCHOBHBIE IOHATHSA XUMHW», «[IpegMerT, 3aiaun ¥ 3HAUEHNE XUMHI»

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

Ba)kHeiilue TeopHu, COCTaB/IAOIINE 0CHOBY XUMHUH, — 3TO:

+ aTOMHO-MOJIEKYJ/IsIpHasi TeOpHsi KBAHTOBAsi TEOPUs CTPOEHUsI aTOMOB U MOJIEKY/I, 3aKOH COXPaHeHUsI
Macchl ¥ SHePTUu, epuoAnUecKruii 3aK0OH

OKHCJIUTeTbHO-BOCCTAHOBUTE/IbHASI TEOPUSi, TEOPUSI U/ealbHBIX T'a30B, TEOPUSI CTPOEHUS] KOMIIEKCHBIX
CcoeIJMHeHUH

Teopusi KUCJIOT U ocHOBaHuM bpeHcTtesa JIoypu, Teopusi BaneHTHBIX cBsi3el ["aitTyiepa u JIoHg0Ha
TeopHsi XUMUUeCKHX CBsi3el, TeOpUsi reTepOreHHbIX MPOL|eCCOB, 3/IeKTPOHHAs TEOpUs

Menpuaiinel XMMHYeCKH HeJe/TMMOH YacTHIleld BelleCTBa SIB/ISeTCA:
MoJIeKyrIa

WOH

+aToMm

XAMUYECKUU 3JIEMEHT

KosmmuecTBO BemecTBa — 3T0:

+IIOPLMSA BEIeCTBa, U3MepPeHHast B MOJISIX
YHC/IO CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BelecTBa

HaBeCKa BelecTBa

M30TONBI XMMHYECKOI'0 3/1eMeHTa 0T/INYaTCs APYT OT Apyra no:
+4KC/ly HEUTPOHOB

YUCJTY 3/1eKTPOHOB

YUCJTy IPOTOHOB

T10JIO’KEHUIO B NepPUO/INYeCKOi chcTeMe

Kakas CTPOKA M3 MMepeuYnC/IEHHBIX BEIeCTB BK/IIOYA€ET TO/IBKO IPOCThIE BEIJ.IECTBEI?



KHUCJI0POZ, BO3ZYX, BOJOPO/, XKeyle3o0
docdop, Bojopoj, MUpUT, cepa
JlepeBo, TIeCOK, MeJl

+>Kese30, cepa, 030H, ajiMa3

Kakoii 3aK0H /JaeT 0CHOBY /I/If COCTaB/IeHHsI XUMHUYECKHX peaKui?
3aKOH MOCTOSIHCTBA COCTaBa Bell[eCTBa

3aKOH KBUBA/IEHTOB

+3aKOH COXpaHeHHsI MacChl BelecTBa

3akoH ABOrazpo

Yrto Ha3bIBaeTcs MOCTOSIHHOM ABoraapo?

1 Mosib BelecTBa, cogepaiiuii 6,02-10 2mosekyn

+umcio yactuiy 6,02-10%3, cogepxkaiuxcs B 1 Mojib 1060ro BelecTsa
1 MoJb BeliecTBa, coepxaiiuii 6,02-10 22 atomoB

cozepkanue 6,02-10 23 aromos B 12 1. yriepozia

KeM ycTaHOB/IeH 3aK0H IOCTOAHCTBA COCTaBa BelecrBa?
M. B. JIoMOHOCOBBIM

k. [JanbToHOM

+)XK. IIpycrom

A. ABorazpo

MHorue XuMH4YeCKHe 3/IeMeHThI 00Pa3yoT HeCKOIbKO MPOCTHIX BelecTB, 00/1ajal0mmx
pa3/IMYHBIMU cBOMcTBaMU. Kak Ha3bIBalOT 3TO AB/IeHUE?

nomMophu3sMom

rOMOJIOTHEeN

MHOTOMEPHOCTBIO

+a/ioTponuen

XuMHUYeCcKHe CoeJHHeHHA MePEeMEHHOr0 COCTaBa Ha3bIBAOT:
CJIO)KHBIMH BeII[eCTBAMHU

NaTbTOHUAMU

KOMITUIEKCHBIMH BeII[eCTBaMU

+0epToAaMu

XuMuueckKue coefUHeHUs MOCTOSTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosMIaMU

BelljeCTBaMu

+IaJbTOHUAAMU

KOPITYCKYJ/IUZaMH

Onpeaenure maccy (r) KHCI0pojaa, 00beM KOToporo (H.y.) cocraBJisiet 44,81,
6,4

+64

22,4

2,2

OnpenennTe K0/IM4€CTBO MOJIb XJI0p4d, 06"[:8M KOTOPpOro 1npu H.y. COCTaB/Id€T 11,2 JI.
+0,5
11,2
22,4



10,5

Macca odpa3na kap6oHara Ka/bljusi paBHa 10 r. Onpe/je/iuTe Ko/IMYeCTBO BelIeCTBA 3TOH COJIN.
100

+0,1

0,01

10

Kakyro maccy (r) umeet 1,55 -10%3 mosiekyn BogbI?
+4,63

46,3

0,46

46

Kakoe Ko0/1MueCcTBO BelecTsa (MoJib) COCTaB/ AT 6,02-10% mosekyn?

10

+100

0,1

1000

MoisipHasa Macca KaKux U3 MPUBe/IeHHbIX HIKe BellecTB 0/JUHAKOoBa?
CaCOs u NaBr

+H3PO4 u H2SOq4

CuS u AuCls

NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B jierde Bo3ayxa?
+a30T U aMMHaK

a30T U KUCJIOPOJ,

aMMHUaK u ¢hTop

KUCI0poJ, U hTop

Kakoii 00bem 3aHuMaroT npu H.y. 100 mosib y1r060ro rasa?
22,4 n

+22,4 nm3

22,4 m3

2,24 m3

B kakoM 00BéMme (/1) aproHa (H.y.) COAEPXUTCS CTOIBKO JKe aTOMOB, CKOJIbKO B 11,2 ;1 Bojjopopa?
+5,6
11,2
22,4
224

Kakoii 13 MeTa/1l/IoB MO>KeT UMeTh MOJISIPHYI0 MacCy IKBHBaJ/IeHTa, PaBHYI0 32 r/M0J/1b?
+Cu

Fe

Na

Ca

KakoB ¢akTop 3xBUBa/ieHTHOCTH 0PTO(¢ochopHOI KHC/IOTHI B PeaKI[um:
H3PO4 + 3KOH = K3PO4 + 3H20 ?



1
1/2
+1/3
1/5

Onpe/enure 3HaYeHHs MOJIAPHBIX MACC 3KBHBAJ/IEHTOB (I/Mo/1b) ciegyioiux BemecTts: NaCl u
NaHSO:3,

+58,5u 104

104 u 58,5

58,51 10,4

585 u 1,04

HaiiuTe Maccy HUTpaTra aMMOHHUS ( T), KOTOpasi MOXKET OBITH MO/Ty4eHa NP B3auMO/|eHCTBUH
224 n aMMHaKa C a30THOM KHC/IOTOM MPH H.Y.

8

+800

80

0,8

B peakiuio ¢ BojopoaoM BCTynusio 7,1 r ra3oo0pa3Horo xjiopa. PaccunTaiiTe KOJIM4eCTBO
BewiecTBa (M0JIb) MPO/JYKTa pPeaKiiiu.

0,1

0,3

+0,2

0,4

CepHy10 KMC/IOTY OJIy4alOT PH B3aumozjencTBuu okcuja cepsl (VI) ¢ Bogoii. CKoIbKO
rpaMMOB OKCH/Ia cepbl He00X0AMMO B3ATH /i mosryuenus 196 r H> SO4?

1,6

+160

16

0,16

130 r guHKa NpopearupoBasio ¢ KUCI0poAoM. CKOIbKO rPaMMOB OKCH/Ia IIMHKA 00pa30Ba/ioch?
1,62
+162
16,2
1620

Kakoii 00bem (i1) suokcuja cepsl (H. y.) oo6pasyercs npu oxuradum 20 1 H>S? Peakuust
NMPOTEKaeT B COOTBETCTBUH C yPaBHEHHEM:

2H> S + 302 = 2S0: + 2H>O0.

0,02

2

0,2

+20

Kakas macca BojpI () MOXKeT OBITH MOJTy4eHa NP B3aUMO/eiiCTBHH C KMCJIOPOJOM 224 Ji
Bojopoaa?

0,18

18

1,8



+180

HaiiguTe Maccy rujjpoKcuja Kaabnus (T), KOTOPbIi ObLI IO/TyYeH NP B3aUMO/IeHCTBHH C BO/JIOH
658,8 r HeraileHoM HU3BeCTH, cojepxameit 85 % CaO.

74

800

+740

1000

Bbibepume HecKo/bKO NpaswibHbIX 6APUAHMO8 omeema
N3 nepeunc/ieHHbIX SIBJICHHA 0TMeThTe XUMUUYeCKHe:
+ropeHue crinuku (33%)
+ckrcaHue Momnoka (33%)
+p>xaBeHue xxese3a (33%)
TripaBjieHHe MeTasljia

MossipHble MacChbl 3JKBUBa/IECHTOB KAaKHUX BelleCTB PaBHbI UX OTHOCUTE/IbHBIM MOJIEKY/ISPHbIM
Maccam?

+HCI u HCIO4

CaCl; u NaHCOs3

+HCI] u NaHCO3

HCIO4 u CaCly

Bonpocs! isi codeceoBaHUA 10 TeMaM:
«CTpoeHue aToma», «XMMHUUYeCKas CBA3b U CTPOEHHE MOJIEKY/I»

1. CoBpemeHHble TpeACTaB/leHUsI O CTpoeHuM aroma. M3otonbl. CTpoeHMe 3JIeKTPOHHBIX
000/10u€eK aTOMOB. DJIeKTPOHHAst KOH(UTypalvsi aTOMa.

2. 3aKOHOMEPHOCTH M3MEHEeHUs] XUMHUUeCKUX CBOUCTB 3/IEMEHTOB M HX COeJUHEHUN B
3aBUCHMOCTH OT 10J10’KeHus B [leprofnueckoit cucteMe 3/1eMeHTOB.

3. PagnoaktuBHOCTb. OCHOBHBIE BHU/IbI PAZJMOAKTUBHOI'O pacnaza.

4. XyMHUueckas CBSI3b U ee OCHOBHbIe IapaMeTpbl. J/IeKTPOOTPULIATe/IbHOCT.

5. KoBaneHTHasi cBsi3b (MosisipHasi U HerossipHasi). MexaHW3Mbl 00pa30BaHHsSI KOBaJIeHTHOU
cBs13u. CBOMCTBA BeIeCTB C KOBaJIEHTHBIMU CBSI3SIMHU.

6. MlonHast cBsa3b. OcoOeHHOCTH MOHHOM CBsi3U. CBOWCTBA BEI[eCTB C HOHHBIMU CBSI3SIMH.

7. Metannuueckass CBsi3b. OcOOeHHOCTM MeTa/yiMueckoi cBsi3u. CBOKMCTBa BeIECTB C
MeTa/UTM4eCKOU CBSI3bHO.

8. BozmopoHasi cBsi3b. OCOOEHHOCTH BOZAOPOAHOM CBs3u. CBOMCTBA BEIECTB C BO/OPOAHBLIMU
CBA35IMU.

9. I'ubpuan3alys aTOMHBIX OpOUTasiel U CTPOEHUE MOJIEKYI.

10. MexxmoneKyJisipHOe B3aUMOZ,eUCTBHe.

TecToBbIe 3alaHMA /I TEKYI[ero KOHTPOJIsl 3HAHUH 110 TeMaM:
«CTpoeHue aToma», «XMMHUUYeCKas CBA3b U CTPOEHHE MOJIEKYJI»

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

YTo AB/IAETCA OCHOBAHHEM /I/Ifl COBPeMeHHO! KBa/TM(PUKAIUH XUMHYECKHX 3/1IeMeHTOB?
BaJIEHTHOCTh

CTpOeHMe aToMa

aTOMHasi Macca



+4MCJI0 IIPOTOHOB B s1/Ip€e aToMa

Yro onpejenseT (pu3nuecKHuil CMbIC/I NOPAJAKOBOr0 HOMepa XUMHUYeCKOro 3j1emMeHTa?
T10/I0)KeHHe 3/IeMeHTa B [IepUOAUUYeCcKor cucTeme

+4KCJI0 TPOTOHOB B s/ipe aToma

YMCJIO S3HePreTUUeCcKux ypoBHeH

YMCJIO HEUTPOHOB B aTOMe

Uro onpeeisier puU3nUeCKMd CMBIC/I HOMepa Mepuojia B MepUOAUYecKoH cucreme?
CcXoHble (PM3UKO-XUMUUECKHe CBOMCTBA 37IeMEHTOB JAHHOT0 Tleproia

MeTa/l/TnyecKre CBOMCTBA C/ieBa HaIrpaBo 0C1abeBaroT

+4KCJI0 37IEKTPOHHBIX YPOBHEM B aTOMaxX PaBHO HOMepy Iepuoja

CBOMCTBA 3/IeMEHTOB TIePUOANUECKU TTOBTOPSIIOTCS

Yem 00yC/1I0B/IeHBI META/UTHUECKHE CBOMCTBAa XUMUUYECKHX 3/IEMEHTOB C TOUKH 3PeHUs] XUMHH ?
+CrMoCcoOHOCTBIO aTOMa OT/]aBaTh I€KTPOHBI

CTIOCOOHOCTBIO pearupoBaTh C HeMeTaJlaMU

Be/TMUMHOM 3/1eEKTPOOTPULATE/IbHOCTU

CTPOEHUEeM KPUCTA/JIMUeCKON pelleTKH

Kakue cBO#iCTBa yCH/TMBAKTCA Y XMMHUYECKHX 3/IEMEHTOB IJIaBHBIX MOATPYIIII C yBe/THUeHHEM
aTOMHOIr0 HOMepa?

+MeTa/l/yInueCcKre CBOMCTBA

HeMeTa/JIM4ecKue CBOICTBA

XUMHUYECKast aKkTUBHOCTD

pacTBOPUMOCTH B BOjie

Kakue cBoiiCTBa YCH/IMBAIOTCS Y XHMHYECKHX YIeMEHTOB B Mpe/ie/iax Mmepruo/ja cJieBa Hanmpapo?
MeTa/l/InuecKuii 61eck

3JIEKTPOTIPOBOJHOCTh

+OKHMC/TUTE/TbHBIE CBOMCTBA

OTHOCHUTEJIbHAs! TVIOTHOCTh

Kakue xuMmHuuyeCcK#e 3JIeMeHThI paCHOJIO)KEHbI B HOPH/:[KE BO3paCTaHI/Iﬂ HUX dTOMHBIX pa/:[I/IYCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rnaBHBIX NOATPyNIax MepHOAHYECKOH CHCTEMbI BOCCTAaHOBUTE/IbHAsI CIIOCOOHOCTH aTOMOB
XUMHUYECKHUX 3/IeMeHTOB BO3pacTaer C:

yBeJIMYeHHeM UKc/la HeHTPOHOB B sifipe

yMeHbllIeHWeM pajuyca aTOMOB

yBeJIMYeHHeM UMCJ/la 37IeKTPOHOB Ha BHEIIIHEM SHepreTHYeckoM YPOBHe

+yBe/IMUeHreM pajuyca aToMOB

Yuciio 3/1eKTpoHoB B uone Fe?* cocrasiser:
23

+24

26

56
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Yemy paBHO 410 cBOOOAHBIX 3d opOuTasnel B aTome UHKA?
5

+0

1

2

B no604YHBIX OArPyNIax NepuoANYecKoil CHCTeMbI BOCCTAaHOBUTE/IbHAsA CMIOCOOHOCTH aTOMOB
XMMHMYECKHX 3/IeMEeHTOB B03pacTaer C :

+yBe/JIMueHreM paZiiyca aToOMOB

YMeHblIIeHHeM pajihyca aTOMOB

yBeJIMUeHHEM UKCJia 37IeKTPOHOB Ha BHEIIIHEM SHePreTUYeCKOM YPOBHE

yBe/IM4yeHueM 3apsifa sapa

Yemy paBHO MaccoBOe YHC/I0 aToMa?
YHCJTy TIPOTOHOB B aTOMe

UYKCIY 2JIEKTPOHOB B aToMe

YMC/Ty HEUTPOHOB B aTOMe

+4KC/1y HyK/IOHOB B aTOMe

UYeMy paBHO YHC/I0 HEUTPOHOB B aToMe 15 P?
31

16

+15

46

Kakoe KBaHTOBO€ YK (/I0 XapaKTepu3yeT HallpaB/ieHHe 3JIEKTPOHHOr0 00/1aKka B MPOCTPaHCTBe?
n

1

+ml

ms

Kakue 3HaueHHs1 NPUHUMAaeT MarHUTHOe KBAaHTOBOE YHCJ/IO /IS opouTasieii d-mogypoBHsi?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4yHC/I0 opOuTaseii Ha f-moaypoBHe?
1

3

5

+7

ATOMBI, KAKOr'0 3/1eMEHTa UMEIOT 3/IeKTPOHHYI0 KOH(HUIypaL{I0 BHELIHEro ios: 4s24p°?
+35Br

7N

33As

23V

YeM 0T/IMYAKOTCA aTOMbI H30TOMOB OJJHOT'0 3/IeMeHTa?

YKCJIOM [TPOTOHOB
+4KMCIOM HEUTPOHOB
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YKCJIOM 3JIEKTPOHOB
3apsiioM siipa

YeMy paBHO MacCOBOe YHC/I0 a30Ta 7N, KOTOPBIH COJepP>XUT 8 HEMTPOHOB?
14

+15

16

17

Kakmue 3HaueHusi NPHHUMAaeT 0pOUTa/IbHOE KBAHTOBOE YHC/IO /I BTOPOI'0 SHEPreTHYecKoro
ypPOBHA?

0, 1,2

-2,-1,0,1,2

+0,1

1

Kak o00603Hauaercsi mogypoBeHb, Aj1s1 Kotoporon =4 ul=0?
af

4d

4p

+4s

ATOMBI, KAaKOIr'0 3/IEeMeHTa HMEIOT 3/IeKTPOHHYI0 KOH(UIypaHIio BHEIIHero c/iod:...3s23p*?
6C

1451

+16S

24Cr

Jlnist aTroma 31emMenTa ¢ hopmyioit 1 s22s22p€3s23pb4s? onpepesure aroMHbIi HOMep.
12

+ 20

50

19

JI/iA aToMa C 3/1IeKTPOHHOM (POPMY/I0if BHEIIHMX 3/IEKTPOHOB yKaxute 4 s>3d'%4p? uucio
HeCIapeHHbIX YIEKTPOHOB B OCHOBHOM COCTOSIHHHM aTOMa PaBHO:

5

6

+2

4

YkaxuTe 3/71eKTPOHHYI0 (hopmMy1y aToma (ropa.
1522522p®

1522s22p?

+1s22s22p°®

1522522p°3s?

Ykaxure psji 4yaCTUL, A/IA KOTOPBIX 3/IeKTPOHHBIE (JOpMy/Ibl 0/MHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* , F-, Na*

N,O,F

12



YKaxkuTe M0J/IHYI0 3/IEKTPOHHYI0 (opMyJly aToma 23 V B 0CHOBHOM COCTOSIHUH, pacroJiaras
opOuTanu (3HepreTHYeCcKye MoypoBHH) B COOTBETCTBUH C yBe/IMYeHHeM sHepruu. Onpejeure
Habop yeTbIpex KBAaHTOBBIX YHCEJI /I/Is MOC/IeJHEero 3/IeKTPOHa JAaHHOI0 3/1eMeHTa.
1s22522pf3s23p63d*4s>; n = 4;1 = 0; ml = 0; ms = -

+15%225%2p®3s%3p®4s?3d3; n=3;1 =2; ml =0; ms = %

1s22s22pf3s?3p3d*4s’; n=3;1 =2; ml=1; ms = %

1522s22p®3s23p%4s23d*; n =3;1 =2; ml =-1; ms =-Y%

YKakuTe M0/JIHYI0 3/IEKTPOHHYI0 opMyJly aToMa 30Zn B 0CHOBHOM COCTOSIHMHM, paciio/iaras
opOuTa/nu (3HepreTuyYecKue Mo ypPoBHH) B COOTBETCTBUM C YBe/IMYeHHEeM PaCcCTOSAHUSA OT sifipa.
Onpepenure HaGop YeThbIpex KBAHTOBBIX YHCEJI /I/Is I0C/IeJHEro 3/IeKTPOHA JAHHOI0 Y/IeMeHTa
1s225?2p%3s23p©3d74s%; n = 3;1 =2; ml =-1; ms =%

+15%25%2p®3s?3p®4s23d1% n = 3;1 =2; ml = 2; ms = %

1s22s22pf3s?3p3d74s*; n=3;1 =2; ml =2; ms = %

15?2s22p®3s23p°4s23d’; n = 3;1 =2; ml = 2; ms = %

YkaxuTe Mo/THYI0 3/IeKTPOHHYI0 hopmysty aTroMa 15P B Bo30yxjeHHOM cocTosinuu (P*), u moHa
P3*,

+P* 1 522522p53s13p33d!; P3* 1 s22522p63s23p°.

P* 1 s22s?2p®3s'3p33d?; P3* 1 s22522p83s°3p°.

P* 1 s22s22p®3s23p3; P3* 1 s22522pf3s23p?

P* 1 s225%2p®3s23p3; P3* 1 s22522p°3s°3p?

YKaKuTe M0J/IHYI0 3/IEKTPOHHYI0 (opMyJly aTOMa B 0CHOBHOM COCTOSIHMH, paciio/iaras opouraam
(3HepreTHyeckKue Mo ypoBHH) B COOTBETCTBUH C YBeJIMUEHHEM PACCTOSHUA OT AAPA, eC/IH
MOC/Ie/fHEMY 3/IeKTPOHY JAHHOI'0 3/IeMEHTa COOTBETCTBYIOT C/Ieylol{e KBAaHTOBbIe YhC/Ia:
n=3;1=2; ml =-1; ms = -%. Kako# 310 3;1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1522s22p®3s23p®3d24s? ; 29Cu;

+15%25%2p°®3s23p®4s23d? ; 22Ti;

1s22522pf3s23pb4s23d° ; 29Cu.

YKaKuTe MO/IHYI0 371eKTPOHHYI0 (JOpMyJTy aToMa 16S BO BCeX BO3MOXKHBIX BO30YK/EHHbIX
cocTostHUAX (S*).

1522s22p®3s23p*; 15225%2p°®3s23p33d!

1522522p®3s23p*; 1522522p®3s!3p33d?

+15225%2p®3s23p33d?; 1s22s22p83s'3p33d?

1522522pf3s!3p33d?; 1s22s22p®3s23p63d24s?

OKHCIUTE/IEM WIH BOCCTAaHOBHUTE/IEM MOTYT ObITH aTOM oF u uoH F-.
+9F — TO/BKO OKHC/IMTENb ;F~ —He OKHC/IUTe b , He BOCCTAHOBUTE/Th

oF — 1 OKUC/IUTeNb U BOCCTAHOBUTE/Ib, F~ — TOJIbKO BOCCTAaHOBUTE/Tb

oF — TOMBLKO OKHCAUTEND ; F~— TOIBKO BOCCTAaHOBHUTE/Ib

9F— — TONMBKO OKHUCIUTe/b ; F~ — 1 OKMC/IUTe b Y BOCCTAHOBUTE/Ih

Pacnonoxure ciiefyromye opouTanu ( FJHepreTuyecKye MoJypoBHH) B MOPsiKe BO3pacTaHus
3Hepruu: 3p, 3s, 3d, 4s, 4p. Vicno/ib30BaHNe KaKoro npaBu’/ia Mo3BoJiseT NoTBePAUTh AAHHYIO
10c/1e0BaTe/IbHOCTD?

3s<3p<3d<4s<4p; 1- e npaBuao KieukoBcKOro

3s <3 p<4s<3d<4p; 1- e npaBuI0 KneukoBckoro

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

13



+3s <3 p<4s<3d<4p; 1- e u 2-e npaBusia KneukoBckoro

Pacnosioxxure ciieymouye opouTaau ( SJHepreTiuecKue mMojypoBHH) B MOPsiKe Bo3pacTaHus
JHeprum: 4s, 4p, 4d, 5s, 5p. Vicrio/ib30BaHHe KaKoro nNpaBu/ia Mo3BoJisieT MOATBEPAUTh AaHHYI0
Moc/Ie/l0BaTe/IbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBwi10 Kj1euKOBCKOTr0

4s <4 p<5s<4d<5p; 1- e npaBuo KyieukoBckoro

45<4p<4d<5s<5p; 1- e u 2-e npaBuIa KneukoBcKoro

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

YKa)KI/ITe, B KdKHX U3 HPHBEAEHHBIX HHXKe MOJIEKyJI KpaTHOCTb CBA3HA paBHa ABYM:
+0O»

N>

Clz

+CyH>

YKaxuTe, B KAKMX U3 NPUBe/J€HHBIX HIDKE MOJIEKY/I KDaTHOCTh CBSI3M PaBHA TPeM.
02

+N>

Ch

H>

YKaXuTe MOJIeKy/1y, B KOTOPOH CTerneHb HOHHOCTH Hau00,/IbIast.
HCI

HBr

HI

+HF

YKaxure MO0J/1eKYy/J/ibl, B KOTOPBIX UMeeTCH CBA3b, 06p830BaHHaH 0 JOHOPHO-AKIENTOPHOMY
MeE€XaHU3MYy:

02

N>

Ch

+NH4+

YKaxuTe coefMHEHHsI, MOJIEKYJ/IbI KOTOPbIX HMEIOT IMHEHHOe CTPOeHHe:
+CO2

H>O

NHs

CCly

YKaxuTe coeJMHEHHSs, B KOTOPbIX ()opMa MOJIEKy/I TPUrOHa/IbHAsA TMPaMHU/a:
CO2

NO;

+NHs3

BFs3

Ykaxure coeJuHEHUS, B KOTOPBIX Opﬁl/lTaﬂI/I LHEHTPA/JIBHOI0 aTOMd HAX0AATCHA
B sp3-rubpuausanym:

+CH4

BF;

coO

14



CO2

Kakmue okcupl 0yyT MMeTh 00J1ee MO/IAPHYIO CBSI3b: OKCHABI MeTa/I/IoB I rpynnbI riiaBHoM
NO/IrPyNIbI WM OKCUABI MeTa/110B II rpynmsl riiaBHo# noArpynmnsi? B BbiOpanHo# nmogrpymnme
YKa)KUTe 3JIEMEHT, OKCH/] KOTOPOro HMeeT HauboJiee MOIAPHYH CBA3b.

OKCH/Ipl MeTa/UI0B | rpymiel ry1aBHOM noArpynmnsl, Li>O

+OKCHABI MeTasnoB | rpymmnel rnaBHou nogrpynmnsl, FroO

OKCH/Ibl MeTasI10B 11 rpyTinbl ryiaBHOM MoArpyrinsl, BeO

okcuAbl Metasnos 11 rpymnmel rnaBHoM nogrpymnsl, RaO

Bbibepume Hecko/nbKo Npasu/ibHbIX 6ApUAHMOo8 omeema
AnexkTponHas ¢opmy/ia aroma 1s22s?2p®3s23p3. Onpegennre 31eMeHT U BO3MOKHBIE CTEIIeHH
OKHC/ICHHS:
+3, +5. As (25%)
+4, +6. S (25%)
++3, +5. P (25%)
+3, +6. P (25%)

YKaXuTe MOJ/IeKY/Ibl, B KOTOPhIX XUMHUYECKHE CBA3U KOBA/IEHTHO-TIO/ISIPHBIE:
+H,0 (50%)

+H> SO4 (50%)

Clz

H>

Ykaxure COeJUHEHHSA, B KOTOPbIX UMEHTCHA Sp3- rnﬁpn,um.le OPGI/ITHIII/I .
+H,0 (50%)

+NH3 (50%)

HCl

CO

Ykaxure BelleCTBad, KOTOPbIE 06p830BaHbI 3a cueT KOBa/ICHTHOM HEHOJIﬂpHOﬁ CBA3M:
SO,

+0, (50%)

P,0s

+Cl, (50%)

YKaXuTe BellleCTBa , KOTOpPbIe 00pa30BaHbI 32 CYET HOHHOM CBSI3M:
+KCI (50%)

NO2

P20s

+Nal (50%)

YKaxuTe coeJMHEHHS, B KOTOPHIX KOBa/IeHTHasi CBAI3b 00pa30BaHa TO/IBKO 10 00MEHHOMY
MeXaHHU3MY:

+H3PO4 (50%)

NH4Cl

[BF4]-

+ H,S0; (50%)

YKaxuTte coeJUHEHHUS, MEXXAY MOJIEKY/IlaMH KOTOPBIX BO3MO)KHA BOAOPO/{HAsA CBS3b:
+NH3 (33%)
+HF (33%)
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+H,0 (33%)
02

Bonipochkl Jijisi co0eceioBaHMs M0 TeMaM:
«XuMHYecKasa TepMOJUHAMHUKa», «KHHeTHKa H paBHOBeCHe XMMHYECKHX PeaKI{Hii»

1. YTo n3yuyaeT XxriMuuecKasi TepMoAuHaMUKa? UTO Takoe 3K30- ¥ SHAOTEPMUUYECKUE PeaKLIuU?

2. Uto Takoe Teryiota oOpa3oBaHus BelecTBa? Teryiora cropanus? Teryiota HeWTpaau3auu?

3. OHepreTuyecKre XapakKTepUCTUKU (HU3NUeCKUX U XUMHUYeCKUX MPOLIeCCOB U CITIOCOOHOCTD
XUMUUECKUX CHCTEM BBITIOJHATD M0JIe3HYI0 PaboTy.

4. UTo Takoe CKOPOCTh XUMUUeCKOU peakliMu? OT Kakux (DakKTOPOB OHA 3aBUCUT?

5. Uto Takoe KaTamu3? Karanuzatop? VHruburop? MexaHr3M KaTaJUTHUECKOTO TIporiecca.

6. Uro Takoe XxrMHUecKoe paBHOBecHue? Kakue (akTOphbI BJUSIOT Ha ero CMellleHue?

7. Tlouemy He/b3s1 CMECTUTh paBHOBeCHe peakLiu C ITOMOLLbIO KaTaau3aTopa?

TecToBbIe 3alaHKS /I/IA TEKYI[ero KOHTPOJIsl 3HAHUH 110 TeMaM:
«XuMHYeCKas TepMOJUHAMHUKa», «KHHeTHKa U paBHOBeCcHe XMMHUYECKHX PeaKIuii»

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

CTaHAQPTHBIM COCTOSIHMEM BellleCTBa AB/ISIeTCA:

pacTBOpeHHOe BellleCTBO € KoHLeHTpauuel 1 mosb/a ipu 0°C u 1 atM.
yrcToe BelecTBo 1ipu 0°C 1 1 at™

pacTBOPeHHOeE BellleCTBO C KOHLeHTpauyen 1 mosis/ Kr ripu 25°C u 1 atm
+urcToe BelecTBO 1pu 25°C u 1 atm

Pa3HoCTh CyMM 3HTa/IBNUN 00pa30BaHus NPOAYKTOB PeaKIMU M CyMM 3HTa/IbIIMH 00pa3oBaHus
HCXO0/JHBIX BeIecTB C YYeTOM CTeXHOMeTpHuecKHX K03(h(puijueHToB B ypaBHEeHHH XUMHUYECKOH
peakuuy NpHu p = const, Ha3bIBAeTCA:

BHYTpPEHHeM SHepruei CUcTeMbl

SHTa/bIMeN pa3/o)KeHus BelllecTBa

+TeruI0BbIM 3(p(PeKTOM XUMHUUECKOM peakLiuu

V3MeHeHHeM 5HTasbIMK XMMUYeCKOU peakLiiu

CucreMa Ha3bIBaeTCsi FOMOTeHHOM, eC/Iu:

BCe BellleCTBa HAXOASTCSl B OIMHAKOBOM arperaTHOM COCTOSTHUH

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

OHa COCTOMT M3 YaCTHL] Pa3/IMUHbIX BeIleCTB, Pa3/IMUHOTO arperaTHOr0 COCTOSIHUSI, PABHOMEPHO
pacripefie/ieHHbIX OTHOCUTEJTLHO JIPYT Apyra

+0Ha O/THOPO/JHA BO BCEX CBOMX TOYKAxX MO XMMHUUYECKOMY COCTaBY M CBOMCTBAM U He COJeP>KUT
rpaHMLIbI pas/ena

JHTa/IbNIUA XapaKTepu3yeT:

BHYTPEHHIOIO SHEepruo BelllecTBa

+Teryoco/iep)kaHue BelllecTBa

CTpemJieHHe BelllecTBa BCTYNUTb B XUMHUYECKYIO pPeaki[|io

TEryIOTy 0Opa30BaHMs BEIIeCTBa, B3STYIO C IPOTHUBOIIO/IOXHBIM 3HAKOM

OHTaNnBENNA 00pa30BaHuUs BeleCTBa XapaKTepU3yer:

TeryIoTy 06pa3oBaHMs 1 I' CJIOKHOTO BelljecTBa U3 MPOCThIX BellleCTB
+TerioTy 06pa3oBaHusi 1 MOJb CJIOXKHOTO BeIeCTBa M3 MPOCTHIX BELeCTB
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TEIJIOTY CropaHusi 1 T BeljecTBa
TerioBoi 3 dexT obpa3oBaHusi 1MOJIb CJIOXKHOTO Bel[eCTBA M3 MTPOCTHIX BeIleCTB, B3SThIH C
MTPOTHUBOIIOJIOKHBIM 3HAaKOM.

JIns XUMHUUYECKUX peaKiyii, MPOTeKaKIIHX P CTaHJaPTHHIX YC/I0BUSX, BEPHO C/IeAylolee:
9H/J0TEPMHUECKKE PeaKIuy He MOTYT IIPOTeKaTh CaMOTIPOH3BOJIbHO

9H/IOTEPMUUECKHE PeaKIIMd MOT'YT MPOTeKAaTh MPH MOBBIIIEHHBIX TEMITEPATypaX, eC/TH U3MeHeHHe
JHTPOIUH TP 3TOM OY/IET MOJI0KUTETbHBIM

9H/IOTEPMUUECKHE PeaKIMU MOT'YT IMPOTEKAaTh MPH MOBBIIIIEHHBIX TEMITEPAaTypaX, eC/TH U3MeHeHHe
JHTAJILITMU TIPH 3TOM Oy/IeT OTpULATeTbHBIM

+3H/J0TEPMUYECKHEe PeaKIIMi MOT'YT MPOTEKAaTh TPH JIFOOBIX TeMriepaTypax, ec/id U3MeHeHHe SHePTUu
I'n66ca rpu 3TOM OyzIeT OTpHUIaTe/IbHBIM.

N3menenne 3Heprumn I'n66ca 0yger orpunare/ibHo npu 260 K u HopmanbHOM aTMochepHOM
AABJICHUH /YISl IPOLIeCCOB:

TasiHUSA JIbJIA

TIJIaBJIeHUs XKesie3a

+KPUCTA/UTU3ALUN BOZbI

KWUITeHUS BOJbI

Ecnu pnsa panHon peakium AG < 0, To ee mpoTeKaHue:

HabJro/1aeTCs TPy IFOOBIX YCIOBUSIX

He Hab/M01aeTcst TTpU TIOOBIX YCITOBUSX

+B0O3MO>KHO, HO TIPAKTUUECKH M3-3a MaJIod CKOPOCTH MOXKET He HalOJIr0/[aThCs
BO3MOJKHO TIPY Ha/IMUUK HEOOXOJUMOT0 peareHTa

TepmoauHaMuyecKasi QyHKIHsA, KOTOpas XapaKTepu3yeT Mepy YIopsA/j04eHHOCTH CHCTeMbI WIH
Mepy Oecriopsiika, Ha3bIBaeTCA:

+3HTpoONMen

SHTabINen

cBOOO/IHOM 3Heprueit

sHepruen ['n6bca

IIpu cropanuu 1 moss rpadura (C) Beigensiercs 393,5 k/hx Termiorel. CrieoBaTe/IbHO:
+AH CropaHust (C) = —393,5 K,[[}K

Q cropanms (C) =—=393,5 kIx

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

H CropaHust (C) =-393,5 K,H)K

3aBUCHMMOCTb CKOPOCTH XUMHUUYECKOH pPeaKI[iH 0T KOHI[eHTPaLiH Pearupyoiiux BellecTB
yCTaHaB/IUBaeT:

+3aKO0H JeUCTBYIOIIUX MacC [/ TOMOTeHHbIX PeakLUn

nipaBu/io BanT-T'odda

3aKoH pa3bapsienust OcTBaiba

ypaBHeHue ['nb6ca

MN3MmeHeHNe KOHIIEHTPALMU PearupywiyX BeliecTB B eJUHULY BpeMeHHU B eJHHUIIe 00beMa W/
YH(JI0 3/IeMeHTapPHbBIX aKTOB B3aUMO/ICHCTBHS B eJMHUIy BpEMEHH B eiMHHUIIe 00'beMa
Ha3bIBAeTCHA:

TIOPSAIKOM peakLiiu

+CKOpPOCTBIO peakKLiiu

MeXaHN3MOM peakLiu
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SHepruen peakLuu

KoHcTaHTa CKOpOCTH XUMHUECKOM peakI[ui U3MEeHHUTCs, eC/IM B CUCTeMe:
+U3MEHUTL TeMIlepaTypy

BBECTH KaTa/jIu3aTrop

BBECTH UHTUOUTOP

U3MEHUTh KOHLIeHTPALIMN pearupyroliux BelecTs

CKOpOCTh KaKMX XUMHYEeCKHX pPeaKiiiii yBe/IMUMBaeTCsl C POCTOM TeMmnepaTypbi?
JTFOOBIX

HUKaKUX

9K30TepMUYECKUX

+3HA0TEPMUUECKHX

YBennueHue CKOpPOCTH XHMHYECKOH PeaKIUH ITPH MOBBIINIIEHUH TeMII€PaTyPhbl 00bACHAETCH:
YMEHbIIEHNEM UnCilad CTOJIKHOBEHUH MeXAy MOJIEKYy/IaMH

yBE/IMUEHUEM HOTQHL[I/I&IH:HOIZ SHEPrurv MOJIEKYJT

+}7BEJ'II/II—IEHI/IEM UHC/id dKTUBHbBIX MOJIEKYJT

YMEHbIIIEHWUEM SHEDPI'N dKTHUBALIUH

JelicTBHe KaTa/iM3aTopa 00bSICHSETCA TeM, UTO:

+B MIPUCYTCTBUU KaTann3aTopa peakiys UJeT APYruM MyTeM — uepe3 SHepreTuuecky bosee
JIOCTYITHbIE CTaJUU

KaTa/M3aTop CHWKAeT SHePrUi0 aKTUBAL[UU

KaTa/yM3aTop CMelllaeT XMMHUUeCKoe paBHOBeCHe peaklii B CTOPOHY 00pa30BaHMs TIPOJyKTOB
B TIPUCYTCTBUM KaTa/ln3aTopa yBeJMUMBAETCS UMC/IO0 CTOJKHOBEHUM MOJIEKY

Ecim faB/ieHNe B peaKI[HOHHOM cHCTeMe NOHU3HUTh B 2 pa3a, CKOPOCTb peakiu1
2NO + O2 - 2NOz:

YMEHBIIUTCSA B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbLIUTCS B 8 pa3s

YBeJIMUUTCA B 2 pasa

MaremMaTH4eCKUM BbIPa)KeHHEeM 3aKO0Ha AefCTBYIOMIMX MAcC /ISl peaKiu
CO>2(r) +4H>(r )= CH4(r) + 2H> O(r ) siBN1sieTCA:

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

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

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

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

CKOpOCTb XUMHUECKO! peaKI[UuM sIB/IAETCS BbICOKOM, eC/IM JHePrusi akTUBAL[UM:
BbICOKast

paBHa 0

+HU3Kast

cpeHsis

Ilpu yBenuuenuu Temmneparypsl Ha 40°C ckopocTh peakijuy Bo3pocia B 81 pa3, TemnepaTrypHbIi
K03(¢(PUI[HEeHT CKOPOCTH peaKI[uH paBeH:

2

4

+3
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5

Ha cko/bKo rpaycoB cjiejyeT MOBBICUTH TeMIlepaTypy ra3000pa3Hoil cMecH /ijisl yBe/IMYeHHs
CKOpOCTH peakijuu B 16 pa3, ecin TemnepaTypHbIii Ko3¢gduuueHT paBeH 2?

20°C

30°C

+40°C

50°C

Ckopoctb npamoi peakiui Hx(r ) + I>(r) = 2HI ( r ) npu noBbIlIeHUM AaBjieHNs B 5 pa3
BO3pacTeT B:

5 pa3

+ 25 pa3

10 pa3

125 pa3

Ecnu paBsieHue cucremMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTb XUMHUYeCKOM peaKiuu
2Al (xp ) + 3Clz( r ) = 2AICI3( Kp ) u13MeHUTCA B:

2 pa3a

+8 pa3

16 pa3

32 pasa

Ckopoctb npamoii peakiuu COz(r ) + C(rpadur ) = 2CO(r ) npyu noBbIIIEHUH JaB/IeHHs B 4
pas3a Bo3pacTerT B:

4 paza

8 pa3

+ 16 pa3

32 paza

MaremMaTH4eCKUM BbIPa)KeHHEeM 3aKOHa JIeHCTBYIOIIMX MACC /IS PeaKkuu
C (rpadut ) + 2N2 O (r ) = CO2( 1) + 2N2( r ) sAB/AsIeTCA:

v=k C (C)-2C (N20)

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

+uv =k C (N2O)2

v =k C(CO2) -C (N2)2

Ec1u npu noBeieHun TeMiepaTypbl Ha 30° CKOpoCTh peakiud yBeJTHYW/Iach B 27 pas,
TeMInepaTypHbIii KO3 GHLHeHT CKOPOCTH peaKiii PaBeH:

8

2

4

+3

Eciu TemnepaTypHbii Ko3¢uijHeHT CKOPOCTH peakIid paBeH 2, a TeMnepaTrypa Bo3poc/ia Ha
20°, TO BO CKOJ/IBKO pa3 CKOPOCTh peaKl1 Bo3pacTeT?

+4

8

16

32

Eciu 00bem 3aKpLITOﬁ CUCTEMBbI, B KOTOpOﬁ YCTaHOBW/I0OCHh XUMHUYECKO€E paBHOBeCHe
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2S02(r) + 02 (r) -~ 2S0Os3 (r ), yYMeHbUIUTD, TO:

CKOPOCTH TIPSIMO M 0OpaTHOM peakivii OCTaHYTCsl paBHBIMU

+CKOpOCTh TPSIMOM PeakIiy CTaHeT 00JIbIlle CKOPOCTH 00paTHOM peakiuu
CKOPOCTb TIPSIMOM peakLiy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakijuu
paBHOBeCHe He CMeCTUTCS

K cmemjenuro xumudeckoro papHoBecusi peakiuu 4HCI (r) + O2(r) ~ 2 Clx( 1) + 2 H20 (1)
BJIEBO B 3aKPBITOI CHCTeMe NpPUBe/eT :

nobaByieHre KUCI0POZa

+n06aBeHue xa0pa

BBe/leHHe KaTaju3aTopa

TIOHVW)KeHUe /1aB/ieHust

IIpu yBeninueHuu AasyieHusi paBHoBecue peakuuu CO (r) + H2O (r) « CO2(r) + Hx(r);
AH° = 41 x[Ix:

CMECTUTCS BJIEBO

CMECTUTCS BITPaBO

+He CMeCcTUTCA

CKOpOCTb TIPSIMOM peaklvy CTaHeT 00JIbIlle CKOPOCTH 00paTHOH peakIjuu

KoHcTanTa paBHoBecus peakyyu COz(r ) + CaO(kp ) -~ CaCOs3( kp ):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XMUMH4YeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHHE MOJISIPHBIX KOHLIEHTPaL[1ii MPOJAYKTOB peakLiui ¥ UCXOHbIX BelleCTB B COCTOSIHUN
XMMHYECKOI0 PaBHOBECHS

BO CKOJIBKO Pa3 MOJIsIpHble KOHLIEHTPALMU UCXO/IHBIX BellleCTB O0/blile KOHL[EHTPAL[UH MTPOyKTOB
peakLuu

COOTHOIIIEHHE CKOPOCTeH TPSIMOI ¥ 00paTHOM peakiyii

COOTHOILIEHUe SHepruid akTUBaLUU TIPSIMOU U 0OpaTHOM peakLyit

B BhIpa)keHHEe KOHCTaHThI paBHOBecusi peakuu HE BXoAsAT KOHIeHTpaLuu
B3aHUMO/|eHCTBYIOLIIHUX:

ra3000pa3HbIX BellecTB

KUJKUX BeL|eCcTB

+ TBep/bIX BEIeCTB

PacTBOPEHHBIX BEIeCTB

KoHncTranTa paBHoBecus peakyuu 2CO(r ) + Oz(r) = 2C02(r):
+ Kp = [CO,]* [COJ? [O]

Kp =[CO2] / [CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHoBecue peaknuu CO2(r ) + CaO(kp ) = CaCO3( Kp ), AH< 0, cmecTUTCH B/IeBO NPHU:
TIOBBILLIEHUU [IaBJ/IeHUS

TOBbILLIEHUH KOHLeHTpaLuu CO2

JoroHuTe1bHOM BBegeHnun CaCOs3

+TIOBBIIIEHUU TEMIePaTyphbI
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B kako#i peaknun yBesinyeHne oobema cucrembl HE BbI30BeT cMelieHHs1 paBHOBecHs1?
2S02(r)+0O2(1r) « 2SO3(T1)

N> O4(F) © 2N02(F)

+Ho(r)+Clx(r) « 2HCI(r)

No(r)+3Ho(r) « 2NH3(r)

B Kakoii peakllii yBe/IHUeHHe 00'beMa CHCTEMBI BBI30BET CMellleHHe PAaBHOBECHSI B CTOPOHY
HMCXO0/IHBIX BellecTB?

2SO 2(r) +302(r) « 2503(r)

+N204(1) & 2NO2(T)

Ho(r)+Cl(r) « 2HCI(T)

Ha(r)+Ixr) « 2HI(r)

PaBHoBecue peakuuu CO2(r ) + C(rpadur ) ~ 2CO(r ) npu NoBbILLIEHUH AAB/IeHHS:
He CMeCTUTCS

CMeCTUTCS B CTOPOHY KOHEUHBIX MPO/IYKTOB

+CMEeCTUTCS B CTOPOHY MCXO/JHBIX BEIlleCTB

V3MEHUTCS TMHEWHO

Bbibepume HecKo/bKO Npagu/ibHbIX 6APUAHMOB omeema
He npou3Bojs BbIYUC/IEHUH, YKQ)KUTe, /I KAKHX U3 NepeuyrcIeHHbIX HHKe MPOoI[eCCoB
H3MeHeHHe YHTPOINUH 0JI0KUTEe/TbHO:
+C (rpadur ) + CO2(r ) =2 CO (r ) (50%)
4HC1(r)+02(r)=2Cl2(r)+2H0 (1)
MgO(x ) + Ha () = Mg(x ) + Hz0 (x )
+NH4 NO3(k ) = N2O (r) + 2 H20 (1) (50%)

Yemy paBHa TersioTa oopasoBanus N>O(r) B TEepMOXMMHYECKOH pPeaKI[uu
C(rpagmur ) + 2N2 O(r ) = CO2(r )+ 2N2( r); A H (peaknms) = — 557,5 kJIk;
A H(CO») = - 393,5 k/I)x/Monb?

—164 x/J)x/Momnb

—82 k/I)x/mMoJ1b

++82 kIx/mosib (50%)

+164 k/Ix/mMonb (50%)

Yemy paBeH TensioBou 3¢ ekt peakuuu 2Mg (kp) + CO2(r ) = 2MgO(kp ) + C (rpadut )
A H (CO2) =-393,5 k/[)x / monib; A H°(MgO) = - 601,8 x/Ix / Mo/IB?

+-810,1 kIxx (33%)

+810 k/Ix (33%)

+405 k][I (33%)

—405 k/Ix

PaBHoBecue peaknum 27ZnS (kp ) + 302(r) - 2ZnO(xp ) + 2SO2( kp ), A H < 0 cmecTuTCA B/IeBO
npu:

yBeJIMUeHUH KOHL|eHTpaLUX KUCI0po/ia

+p0noHUTeNEHOM BBeZleHnu Zn0 (50%)

+110BbIIIeHUH Temmnepatypsl (50%)

TIOBBILLIEHUU /1aB/IeHUST
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Tab6mma 3 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIETeHI{HI

Kop v HauMeHOBaHMe
WH/IMKaTOopa AOCTHKeHUs
KOMITeTeHLIUM (YacTh
KOMIIeTeHIUH)

Kputepuu olieHuBaHUs CHOPMUPOBAHHOCTH KOMITeTEHLIUU

(4acTy KOMIIETeHLIMH)

Ha 0a30BOM ypOBHE

Ha INOBEIIII€EHHOM YpPOBHe

COOTBETCTBYET OIeHKe
«Y[IOBJIETBOPUTE/ILHO»
50-64% ot
MaKCHUMaJIbHOro 0asia

N/-1 onk-1 Wcrnionb3yer
OCHOBHBIE 3aKOHBI
MaTeMaTHUeCKUX,

eCTeCTBeHHOHAYUHBIX U

ob1enpodeccoHaTbHBIX
JUCLIATUTVH Z1JIS1 PeIleHust
THIIOBBIX
ripoeCcCcroHaTbHBIX
3ajau B 00/1aCTH
arpovH>XeHEepUH.

CtyneHT
JleMOHCTpUPYeT
y[\OB/IeTBOPUTE/IbHOE
3HaHVe OCHOBHOTO
MaTepurasna. Y CBOUI
OCHOBHOE COZiep>KaHue
CTeXMOMEeTPUYEeCKUX
3aKOHOB XMMHUH,
TEOPUU CTPOEHUs
aroma, XMMUUYeCKOU
CBSI3U U CTPOEHUS
MOJIeKYJ/I. 3HaeT
OCHOBHBIE T10JIO’KEeHHUS
XUMUUECKOH
TepPMO/JUHAMUKU U
KUHETHUKH.
Bocripoussogur
Hay4Hble TepPMUHbBI U
OCHOBHBIE TTOHSTHUS
TeOpUH, HO UMeeT
npobesibl B yCBOEHUH
MaTepuasa, He
TMIPEeMsATCTBYIOLIHE
JlaTbHerIeMy
o0yuenuto. [Tpumensiet
MareMaThyeCKUin
anmnapar YiC/IeHHbIX
MeTozi0B. B
OOJIBIIIMHCTBE C/Ty4yaeB
JleMOHCTpUpYyeT
MOHUMaHHe
XUMHYeCKUX
rporjeccos. [aet
y[\OB/IeETBOPUTE/IbHbIE
OTBeTHI Ha BOIPOCHI, HO
JlefiaeT HeCKOJIbKO
HerpyObIX OIINO0K

COOTBETCTBYET
COOTBETCTBYET OIeHKe
OLIEHKEe «XO0pOoILI0o»
65-85% oT «OT/TUUHO»
86-100% ot
MaKCHMaJIbHOT'O
MaKCHMa/bHOro Oasia
bamia
CtyneHT nokasbiBaeT | OTIWYHO BajeeT
Xopoliiee 3HaHUe TEOpPeTUYeCKUM
TEOPeTUUYECKOT0 MaTepHasioM.
MaTepHaJia. [Toka3biBaeT riybokoe
Criocoben 3HaHUe Y TIOHUMaH1e
CaMOCTOSITE/TbHO OCHOBHBIX TIOHATUN 1
JleJ1aTh BBIBOJIBI U 3aKOHOB XMMHUH,
0000111eHUS, TEOPeTHUUEeCKUX
HAXO/WUTh MPUUHMHHO- | aCIIeKTOB aTOMHO-
C/Ie/ICTBEHHbBIE CBSA3U | MOJIEKYJIIPHOTO

U IIpPUBOJUTD CTPpO€HUA BelleCTBa,

Jl0Ka3aTesIbCTBa OCHOBHBIX TI0JIOKeHUI
OCHOBHBIX XUMHUYeCKOon
T0JIOYKeHUH TePMOJUHAMUKU U
CTeXHOMeTPHH, KUHeTUKU. JIerko
aTOMHO- yCTaHaB/IMBaeT
MOJIEKYJISIPHOM B3alMOCBSI3U MEXY
TEOPUU CTPOEHUs M3yuaeMbIMHU
BeIlleCTBa, TIPUPOIHBIMU
XUMHUYeCKOH TripolieccamMu u
TePMOJUHAMUKHU U SIBJIEHUSIMH,

0e3011MO0YHO peliaeT
coxxHble 3azaun. C
BBICOKOU CTeIeHbI0

krHeTHKH. CBOOOZHO
BJIafleeT HayuYHOU
TePMHHOJIOTHEH, 6e3

3aTpyJHEeHUU pellaeT | CaMOCTOSATETbHOCTH
CTaH/ApTHbIE U MpUMeHsieT

HEeCKOJIbKO MareMaTuueCcKui
YCJI0)KHEHHbIe anrapaT YHAC/IeHHbIX
3a/lauu. Y CrelHo MeTO/IOB.

TPUMEHSIeT JeMoHCcTpUpyet
MareMaThueCKUit TOHWMaHue

arrapaT YAC/IeHHbIX | XUMHUYeCKUX

MeTOZI0B. riporieccos. IIpossnser
HemMoHCTpUpYyeT TBOPUYECKUH TOAXO0J, K
TOHUMaHHe pelleHur0
XUMHYECKUX MOCTaB/IeHHbBIX 3a/la4u U
riporjeccoB. OfHaKo KPeaTUBHOCTh
JIOTMyCKaeT MBIII/IEHHUS

HEKOTOpbIe

HETOYHOCTH TpPU

WHTeprpeTanuu

TOTyYeHHBIX

pe3y/bTaToB
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Bomnpocs! isi codeceoBaHMA 110 TEMaM:

«O01Ias xapakTepuCcTHKA PacTBOPoB. PacueT KOHI[eHTPaIU¥ PaCTBOPEHHOTr0 BeliecTBa,
«JJIeKTpo/IUTHYeCcKas Aucconuanus. Bogopo Hblii moka3aresib Cpefbl pacTBOPa»,

«'uaponus conei»

1. PacTBOpel — JKHJKHWe, TBep/ble, Tra30Bble, WCTUHHbIE, KOJJIOUJHBIE,

HeHaChII|eHHbIe, [TepechlllieHHbIe.
2. PacTBOpHMMOCTH BeleCTB.
3. CriocoObI BbIpa)keHHs1 KOHL|EHTPAL[UA PAaCTBOPEHHOTO BellleCTBa.
4. KurieHve U 3amMep3aHrie pacTBOPOB.

HaChbIlleHHbIE,

5. OCHOBHbIE TIOJIO)KEHHSI TEOPUM 3JIeKTPOJIUTHUECKOW muccoruanyi. CunbHble U cjiabble

3JIEKTPOJIUTEI.

6. [IpousBeseHue paCTBOPUMOCTH 3/1eKTpoJiMTa. VIOHHOe rpour3Be eHre BObL.

7. BopopoHbiii TI0Ka3aTesb cpefibl pacTBopa. Kucasi, HeliTpanbHasi U 11je/IouHasi cpejia.

8. I'mponus, ero rojIoOKUTe/IbHOE U OTPULIATe/IbHOe 3HaUeHHe.
9. OcHoBHbIE C/lyyau TUIPOJIM3a COJIeH.

TecToBbIe 3ailaHNs /I TEKYI[ero KOHTPOJIsl 3HAHUH 10 TeMaM:

«O01Iasa XxapaKTepuCcTHKA PacTBOpoB. PacueT KOHIeHTpaIU¥ PAaCTBOPEHHOI'0 BelleCTBa»,
«JJIeKTpo/IUTHYeCcKasi AUCCOHaIus. BoxopoaHbIH MoKa3are/ib CpeJbl pacTBOpa».

«'mppoms conen»

CooTHecuTe Croco0bl BEIPAKEHHs KOHIeHTPAI[UH U eJUHUIbI H3MePeHUs1 KOHIEHTP aljuid

1. MonsipHast 4. %

2. MOJIsIIbHAs 3. 9KB/N
3. SKBUBa/IeHTHast 2. MOJIb/KT
4. TIpoLleHTHas 1. Mosib/n

Bblbepume 00uH npasuibHbIl 6apuaHm omeema
IIpoueHTHAasA KOHI[€HTPALUs — 3TO:

Macca BelijecTBa B 1 M1 pacTBopa

MOJIb BelllecTBa B 1 KT paCTBOPHUTEIS

MOJIb BelllecTBa B 1 IUTpe pacTBopa

+Macca BelectBa B 100 r pacTtBopa

MoisipHas KOHLIeHTPaL|si — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpUTe/IS
+ MoJIb BelllecTBa B 1 UTpe pacTBopa
Macca Bewjectsa B 100 r pacTtBopa

CKOJ/IBKO I'PaMMOB PaCcTBOPEHHOT0 BelecTBa cofiep>xutca B 50 r pacTBopa
C MaccoBoii fosiei (B-Ba) = 10%?

10r

20r

+5r

40r

CKo0/IbKO MoJIeil pacTBOPEHHOI'0 BelllecTBa COAep)XUTcA B 1 /1 AerjuMoJ/IsipHOro pacTBopa?

0,2mMo071b
1Mo/b
+ 0,1Mo0/1b
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0,01mo/1B

Kakwue 13 c/ieyomux 3/1eKTPO/IUTOB MPHU AUCCOLHanuM o0pa3yiot nonsl H* u OH
O/lHOBPE€MEHHO?

Ca(OH):

KOH

H3POq4

+AI(OH)3

CKOJ/IBKO HOHOB 00pa3yercs npu Auccoranuu MosieKy bl (NH4)2S04?
2

6

+3

4

Kakwue BemjecTsa 00pa3yioT Npu JUCCOLUALMHA HOHBI Mn?*?
KMDO4

+MnClI>

Na;MnOQO4

MnO3

Kakwue 3/1eKTpo/IuThI 00pa3yoT NpH JUCCOLUALUH XI0puA-UuoHbI CI?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakwue U3 c/1eyoImx 3/1eKTPO/IUTOB AB/IAITCA C/1a0biMu?
H>SO4

NaClI

AI(NO3)3

+H3PO4

YeMy paBHO HOHHOe NIpou3BeeHune BojpbI (t = 25°C)?
10—12

10-10

+10—14

109

Yemy paBen pH pacrBopa, e [H+]=10" monn/n?
8

12

+5

9

Kakue u3 c/ieyroiux coJieil He MoABeprarwTcs rufpoausy?
PbNO3

+KNO3

AIx(SO4)3

Pb,CO3

Kakyro okpacKy npuodperaer J1akMyc B HeHTpa/IbHOI cpepe?
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MaIMHOBYHO
CUHIOHO
KpacHYyH
+duoneToByro

IIpu B3aMMO/elCTBUM KaKUX ABYX BellleCTB MPOMCX0AUT peakius HelTpaau3anun?
NaCI+AgNO3

BaCI,+H>0O

+NaOH+HNO3

BaCI,+H2S504

19 ma 11%-ro pacreopa KOH ( p = 1,01 r/cm?) ememnamm ¢ 200 v Bogbl. PaccuuTaiite
MOJISIPHYIO /10JII0 TI0JIy4eHHOr0 pacTBopa.

0,0029

+0,0031

0,0034

0,0028

Ha neiiTpanusanuio 50 cM3 pacTBopa KMC/I0ThI H3pacxogoBano 25 cv? 0,5 H pacTBopa 1Ie/104H.
YeMy paBHa MoJIsIpHasi KOHLIeHTPaLKs 3KBUBa/ieHTa (HOPMa/IbHOCThb) KMC/I0ThI?

+0,25 M0/ KB/

0,5 MOJIb 3KB/1

2,5 MOJIb 3KB/1

1 Monb 3KB/N

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

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

BbIuKc/IMTe MOJIAPHYIO KOHI[eHTpauio 20%-ro pacteopa x/jiopujaa Kaabuus (p = 1,178 r/ cvd).
4,24 mn

+2,12 momb/ 1

1,06 mn

4,24 mn

5 ma 30%-ro pacteopa NaOH (p = 1,1 r/ cv3) ecmemranu ¢ 1 1 Bogbl. KakoBa Mo/isipHas
KOHIL|eHTpaLys Mo/JIy4YeHHOr0 pacTBopa?

0,035 Monw/n

+0,041 mosb/n

0,050 monw/n

0,045 monb/n

Kakoii 06sem 20%-ro pacreopa KOH (p = 1,238 1/ cm®) TpeGyercs A1 NPUrOTOB/IEHHA
2 10,2 M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

Yemy paBHa MaccoBas KoHuenrpauus 3 M pacrsopa NaOH (p = 1,328 r/cm?®)?
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11%
+9%
10%
8%

3 r HoSO4 pacrBopeno B 50 M1 Bogbl. YeMy paBHa MoJIsipHasi KOHLIEHTPaLUs YKBUBAa/IeHTa
JAQHHOTO0 PACcTBOPA, €C/IM €ro IIOTHOCTh cocTassser 1,01 r/cm3?

2,34 MOJIb 3KB/JI

+1,17 MOJb KB/

0,55 MoJIBb 3KB/11

1,03 Mo/ KB/

Onpegenure Mmaccy 3%-ro pacTBopa nepoKcH/ia Bo/J0poja, eC/iv OH MO/TyUYeH NPy pa30aB/ieHUH
50 r 30%- ro pactBopa.

100r

+500r

5000 r

300r

Kakoii 06em 10%- ro pacteopa Na OH (p =1,2 r/ cm3) TpeGyercs Jjjisi NPUrOTOB/IeHUA
2 10,1 M pacrBopa?

100 mn

90,5 mn

+66,7 Mn

125,4 mn

CKO0J/IbKO rPaMMOB XJIOPUCTOr0 Ka/iusi HaJo pactBoputh B 90 r 8%-ro pacrBopa 3Tou coJy,
yTO00BI MOTy4YeHHBbIH pacTBop craji 10%- m?

+2r

8r

10T

1r

60 r 5%-ro pacrBopa cybdara megu Boinapuiu Ao 50 r. Onpeaenure MaccoBYIO 010 COJTU B
M0JIy4YeHHOM pacTBope.

7%

8%

12%

+6%

PaccuuTtaiite pH 0,02 M pacrBopa CH3COOH.

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

Bpruncaure crenenn gucconpanuy 4 pH 0,001 M pactsopa HCN.
a=1,pH=3,0

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

a=0,78-10"3, pH = 6,8

a=0,89-102, pH=4,1

Paccuuraiite pH 0,001 M pacrBopa Ba(OH):.
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pH = 11,25

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

PaccuuTtaiite pH u pOH 0,0001 M pactBopa H>CO3, yunTbiBasi TO/ILKO MEePBYIO CTyNeHb
AUCCOIIHALMU.

pH =8,83, pOH = 5,17

pH =4, pOH =10

pH =10, pOH =4

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

Bblbepume HeCKO/bKO Npasu/bHbIX 8APUAHMO8 Omeemda
Kakue 3/1eKTPO/IUThI ABJIAITCA CHILHBIMHA?
+HCI (50%)
+KOH (50%)
H>S
H3PO4

Kakue 3/1eKTpPO/IMTHI B HOHHOM YPaBHEHHH C/Ieyloleli peaKkijuH 3aliCbIBalOTCSA B BH/ie HOHOB?
CaCO3

+HI (50%)

+Cal2 (50%)

CO2

Kakue BeljecTBa B HOHHOM ypaBHEHHH CJIe/[yIOIIel peaKiiu 3anKuChIBAlOTCA B BHJIE MOJIEKY/1?
+HoS (50%)

Pb(NO3)2

+PbS (50%)

HNO3

PacTBOpBbI, KaKHUX 3/IeKTPO/IMTOB XapaKTepu3yrwTca 3HayeHusamu pH > 7?
+NaCO3 (50%)

+CaS (50%)

AI(NO3)3

BaCl

IIpu kKakux 3HaueHusnx pH ¢enondTanenH okpammBaercs B MaJMHOBBIN [{BeT?
+12 (50%)

4

7

+14 (50%)

PacTBOpBI, KaKuX coJiell XxapaKTepHu3yTcs 3HaueHusimu pH < 7?
NaBr

+Cd(NO3)2 (33%)

+FeCl3 (33%)

+CuS04(33%)

Kakmue 13 JaHHBIX peaKkjuil MPOTeKaKT B PacTBOpe HeoOpaTumMo?

+K» SO3 + HCI = (33%)
+Naz CO3 + H2 SO4 = (33%)
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K>SO4 + NaCl =
+KCN + H NO3 = (33%)

Kakue 13 JaHHBIX peakijuii NPOTeKalT B pacTBope HeobpaTtumo?
+Ba(NO 3)2+ H2 SO4 = (50%)

Ba(NO 3),+ NaCl =

+AI(NO 3)3 + KOH = (50%)

KOH + HCIO4 =

Tabmna 4 — Kpurepun onjeHKH ¢)opMHPOBAaHHOCTH KOMIIETeHI[HH

Kop v HauMeHOBaHMe
WH/IUKaTopa JA0CTHKeHHs
KOMITeTeHLIUM (YacTh

KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM YpOBHE

Hd ITOBLIIIEHHOM YPOBHE

COOTBETCTBYET OLI€HKE

COOTBETCTBYET OLI€HKE

COOTBETCTBYET OLI€HKE

«YZI0BJIETBOPUTEIBHO «XOpOIIO» «OTJIMYHO»
KOMIIeTeHLIUU
Lypn) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJIbHOTO 0a/yla | MaKCMMaJIbHOTO 0ajila | MakCHMaJsIbHOTO Oasiia
CrypeHt CryzenT rokaseisaer | OT/IMYHO Brafeet
N-1 onk-1 Acnionb3yer | ;eMoOHCTpUpyeT XOpolIlee 3HaHHe TeopeTuYeCKUM
OCHOBHbI€ 3aKOHbI YAOB/IETBOPUTEIIBHBIE | 1eopeTHUecKOro MaTepUaioM.
MaTemMaTHUYeCKUX, 3HaHUs OCHOBHOT'O marepuana. Criocoben [Toka3biBaeT riybokoe
eCTeCTBeHHOHAyUHbIX U | MaTepurasa. Y CBOUII 3HaHWe U [IOHWMaHHe
CaMOCTOSITeJIbHO

ob1enpodeccuoHaTbHBIX
JMUCLIATIIVH JIJ1S1 PeIIeHUsT
THIIOBBIX
ripodecCcHoHaNbHBIX
3a7a4 B 00/1aCTH
arpovH)XeHEepUH.

OCHOBHOE COJlepyKaHue
TeOpPUU PaCTBOPOB,
3HaeT CII0COOBI
BbIpa)KeHUs
KOHL|eHTpaL1
pacTBOPEHHOT 0
BellleCcTBa, ymeeT
MIPUMEHSTh Ha
MPaKTHKe I0JI0)KEeHUsI
TeopUU
3/1eKTPOJIUTUUYECKOMN
JMCCOLMALIMY, HO
rMeeT npobebl B
yCBOEHUU MaTepHalia,
He TPensTCTBYIOLe
JlaTbHerIeMy
o0yueHHro.
Bocripoussogut
Hay4Hble TePMHHbBI U
3HaeT pacueTHbIe
¢dopmynbl. [IpumeHsieT
MaTeMaTHueCKni
anrapar YiC/eHHbIX
MeToZ0B. B
OOJIBIIIMHCTBE C/Ty4YaeB
JIEMOHCTpUDYeT
MOHUMaHHe
XUMHYECKUX
rpoweccos. [Jaer
yIOB/IETBOPUTE/TbHbIE
OTBeThI Ha BOTIPOCHI, HO
Jlef1aeT HeCKOJIbKO

JlenaTb BbIBO/bI U
0000111eHUs1, HAXOAWUTh
MPUYHHHO-
C/le[JCTBEHHbIE CBSI3U
Y TIPUBOJUTD
Jl0Ka3arenbCTBa
OCHOBHBIX TOJIOXKEHUMN
TeOpUU pPacTBOPOB,
371eKTPOTUTAYECKOU
JccoLaLyy U
TU/POU3a COJIeN.
CB000/IHO BajieeT
Hay4YHOU
TepMHUHOJIOTHel, 6e3
3aTpy/HEeHUU periaeT
CTaHJapTHbIE U
HEeCKOJIbKO
YCJIO>)KHEHHbIe 3a/1auM.
YcrewHo npuMmeHsieT
MaTeMaTUyecKui
ammapar YdC/IeHHbIX
METO/|0B.
[JeMoHcTpupyeT
TOHMMaHue
XUMUUECKUX
nipotieccoB. OfHaKoO
JIOTTyCKaeT HeKOTOpbie
HETOYHOCTH TpHU

OCHOBHBIX T0JIO’KEHUI
TeOpHH PaCcTBOPOB,
criocobeH
CaMOCTOSITE/IbHO
MIPUMEHUTH Ha
TIPaKTHKe pa3/inyHbie
acrieKThl TEOPUU
371eKTPOTMTUUYECKOU
JIMCCoLMaLiy U
TU/IpOJI3a CoJIei.
Jlerko ycraHaB/MBaeT
B3aUMOCBSI3U MEXIY
13y4aeMbIMU
TIPUPOIHBIMU
rpoLieccamu u
SIBJIEHUSIMH,
0e301IMO0YHO peliaeT
cnokHble 3azaun. C
BBICOKOM CTETeHbI0
CaMOCTOSITe/IbHOCTU
TpUMeHsieT
MaTeMaThUueCKhi
anrapaT YAC/IeHHBIX
MeTO/IOB.
JeMoHCTpUpyet
TMOHUMaHUe
XUMHUYECKUX
TIPOLIeCCOB.
[IposiBnsier
TBOPUYECKUH TOX0 K
pelleHHt0
MOCTaB/IeHHBIX 3a/iau
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HerpyGbIX OLMGOK MHTepIIpeTaLyH 11 KpeaTHBHOCTb
TOJTyY€HHBIX MBIHJIEHUA
pe3y/bTaTOoB

Bomnpoce! psisi cobece/0BaHUA 110 TeMaM:
«OKHCUINTEeTbHO-BOCCTAaHOBUTE/IbHbIE MPOIeCcChI»,
«XVMHYeCcKHe HCTOYHUKY 3JIEKTPUYeCKO# SJHePrun», «JJIeKTpo/n3», «Koppo3usi meramwioB»

1. Yro Takoe CTerneHb OKUCIeHUS XUMUUYEeCKOro 3j1emMeHTa? Kakue XxuMuueckye rpoLecchbl
Ha3bIBalOTCSl OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIMU?

2. OcHOBHBIE BU/IbI OKMC/IUTEIBHO-BOCCTAHOBUTE/IBHBIX PeaKLjvil.

3. Mertop 371eKTpOHHOr0 OasaHca.

4. VIOHHO-3/1eKTPOHHBIN METOJ,

5. UTo Takoe raibBaHMYeCKU 37ieMeHT? OCHOBHbIE BU/Ibl Ta/IbBAaHUYECKUX IEMEHTOB.

6. Uto Takoe 3/1ekTposin3? OCHOBHbIE 3aKOHOMEpPHOCTH NPOTeKAaHKs 3/1eKTPOJIM3a paclylaBoB 1
pacTBOPOB COJIeM.

7. IlpruMeHeHue 3/1eKTPO/IM3a B IPOMBILLIIEHHOCTH.

8. OCHOBHBIE BH/Ibl KODPO3WOHHBIX MMPOLIECCOB.

10. Crioco0OpI 3alUTHI MeTalI0B OT KOPPO3UHU.

TecToBble 3alaHNA /I/IfA TEKYII[ero KOHTPOJIsl 3HAHUH 110 TeMaM:
«OKHC/IUTe/IbHO-BOCCTAaHOBHUTE/IbHbIE NPOLeCChbl», «XUMHUYeCKHe HCTOUHUKU
3/IEKTPUYECKOH IHePrum», «JIeKTPo/Iu3», «Koppo3us MmeTa/1yioB»

CooTHecuTe CTereHH OKMC/IeHHA Mdprdafdiid B COe JMHEHUAX

A. Mn 1. +6
b. MnO 2.0
B. KMnOg4 3. +2
I'. K; MnOg4 4. +7
CooTHecHUTe CTeIIeHH OKHUC/IeHUA CepbIl B COeAUHEHUAX
1.S 2.+4
2. S0 1.0
3. H» SO3 4.-2
4. Al>S3 3. +4
CooTHecHUTe CTeIeHH OKHUC/IeHUA XpoMa B COeJUHEHHUAX
1.Cr 2.+3
2. Cr203 1.0
3. K2Cr 207 4. +6
4. K2CrO 4 3. +6

Bblﬁepume HEeCKO/IbKO Npdsu/ibHblX 8ApuUdHmMoe omeema
YkaxuTe Bell|eCTBa, KOTOpPble MOT'YT IIPOABJIATH TO/IbKO OKHC/IMTe/IbHbIe CBOMCTBA:
+KClO4 (50%)
HoS
PbO>
+KoCr 207 (50%)

YkakuTe BemecTB, KOTOpbIe MOTYT NPOSABJIATH TOJIHKO BOCCTAHOBUTE/IbHBIE CBOMCTBA:
+Fe (50%)
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+H,S (50%)
HNO»
K>Cr 7,07

YKaXuTe HOMepPa BeleCTB, 00/1aa0IHUX OKHC/TUTE/TbHO-BOCCTAHOBUTE/THHOU
JIBOHICTBEHHOCTBIO:

PbO>

+HNO: (50%)

Al Sz

+S (50%)

YKaXuTe peakijiy, IPH NPOTeKaHUH KOTOPBIX a30T NP OAB/iAeT OKMC/IUTeIbHbIe CBOCTBa:
NH; + 302 =6H20 + N»

+Asy O3 + 2HNO3 + H2 O = 2H3 AsO 4+ 2NO (50%)

Br, + HNO2 + H» O = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3)2 + 4H>0 (50%)

Kakue 13 npuBeieHHbIX HIDKe PeaKI{uil AB/ISIIOTCA OKHUC/IMTe/TbHO-BOCCTAaHOBUTE/IbHBIMU:
+H > + Bro = 2HBr (50%)

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

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

NH3 + HCl = NH4Cl

B KakHX peakuax KHCIOPO/ BbINO/IHAET PO/ib BOCCTAHOBUTE/IA?
+H 202 + HIO3=L + H2 O + Oz (50%)

+AgNOs3 t—- Ag + NO 2 + O2 (50%)

Mg + O2 = MgO

Ag + HyS + O = H2O + AgS

Kakue 13 0KMCIUTe/TbHO-BOCCTAaHOBHUTEIBHbBIX peaKul/lﬁ AB/JIAIOTCHA pedaKIIUAMHA
BHYTPHMOJIEKY/IAPHOT0 OKHC/IEHUSI-BOCCTAHOB/IEHUA?

+(NH4)2Cr207 - Nz + Cr2 O3 + H20 (50%)

+KCIO3 — KCl+ 03 (50%)

Ag +HS+ 02 =H20 + AgS

H > + Br, = 2HBr

Kakue u3 peaKuI/li/i ABJ/JIAKTCA pedKIIUAMHA MEXXMOJIEKY/IAPHOT0 OKHC/ICHHUA-BOCCTAHOB/IeHUA?
(NH4)2Cr2 O7 — Nz + Cr203 + H20

KClO3 - KCl + O2

+Ag + HoS + 02 = H2O + AgS (50%)

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

Kakwue u3 peaKuHﬁ ABJ/IAKTCA peaKIuaAMHA AHCHPOHOPHHOHI/IPOBHHHH?
+4H3PO3 = 3 + H3PO4 + PH3 (50%)

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

Mg + O2 = MgO

Ag + H>S + O = H,O + AgS

Tpu B3auMO/eICTBUM KAKUX KHC/IOT C IMHKOM BBIJE/IAETCA BOJAOPO/?
HNO; (k)

HNOs(p)

+HCI (50%)
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+H, SOu( p ) (50%)

Kakue MeTa/uibl IPU B3aHMOJAEHCTBHH C COJIAHOW U pa30aB/ieHHOM cepHou Kucaoroi HE
BBITeCHAIOT U3 HUX BOJOPOA?

+Cu (50%)

+Ag (50%)

Mg

Ba

Kakuen3 MeTa/lyioB BBITECHAIOT U3 1je/I0Ueii BOAOpPoA?
+Al (50%)

Mg

Cu

+Zn (50%)

C KakuMH U3 BellecTB Oy/eT B3aUMO/1efiCTBOBATh a/TIOMUHHIA?
+Na OH (33%)

KNO>

+HCI (33%)

+H> SO4(p) (33%)

C KaKMMH M3 BeIlieCTB HUKe/Ib Oy/IeT pearupoBaThb NP 00bIYHBIX YC/IOBUAX?
H>O

02

+H> SO4( p ) (50%)

+CuS0s4 (50%)

Bblbepume o0uH npasuibHbIll 6apuaHm omeema

Kakoii 13 MeTa/UIOB BBINOJIHSIET POJIb KaTo/|a B ra/IbBAaHMUYECKHX 3/IEMEeHTaXx, 00pa30BaHHbBIX
snektpoaamu: Ni | Ni*2|| Sn*? |Sn; Mg | Mg*?|| Cr*3|Cr?

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii ¥3 MeTa/IJIOB BBINO/IHSIET POJIb aHO/A B ra/IbBAHHYECKHX J/IeMEeHTax, 00pa30BaHHBIX
snekTpogamu: Ni | Ni*?|| Sn*? |Sn; Mg | Mg*?|| Cr*3|Cr?

Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

N3 yeTbipex MmeTasioB — Ag, Cu, Al, Mg BeiOepuTe napy, Koropasi odecieunT HauOoJibIee
3Hauenue J/IC:

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpepaenure 3HaueHue craHAapTHO 3/IC raJbBaHUYeCKOr0 3/IeMeHTa, UCIO0/Ib3Ys

TOK000Pa3ywIIyI0 peaKiyi, KOTopas mporekaer npu ero padore: 2A1°+ 3Ni*? « 2AI*3 + 3Ni’.
-1,41B
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1,91 B
+1,41 B
“1,91B

KOHIeHTpaIMOHHbIH 3/IEMEHT COCTOMT M3 ABYX cepeOpAHbIX 371eKTpooB ¢ C Ag™ = 107! mosb/n y
ozHoro stekTpoga u C Ag* = 10~* mosb/n y apyroro. Paccuuraiite 3/IC 3/1emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'albBaHUYECKUH 3/IEMEHT COCTOMT M3 CEpedPSHOro /IEKTPO/a, Morpy)keHHoro B 1 M pacTBop
AgNO3, u cTanjapTHOro BOAOPOAHOro 31eKkTpoja. Paccuntaure J/IC 3;1emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Ykaxure 3/]C rabBaHNYeCKOr0 3/ieMeHTa, COCTOSIIIero U3 MarHueBOH U )Ke/Ie3HOH IJIACTUHOK,
norpy)xeHHoix B 1 M pacTBOpbl HUTPATOB 3THX MeTa/L/IOB.

+1,92 B

0,19 B

-1,92 B

19,2 B

Onpepenure 3/|C B raJibBaHUYECKOM 3JieMeHTe, 00pa30BaHHOM II0 CXeMe
Sn | [Sn*?] = 0,001 M || [Pb*?] =1 M | Pb.

+0,1 B

0,01 B

-0,1 B

1B

Kakoii u3 nepeuncieHHbIX HIDKe MeTa//1oB HE Mo)XkeT OBITH MOJTyueH 3/IeKTPO/IH30M
PacTBOpPOB ero coiu?

+Li

Sn

Ag

Bi

B Kako#l moc/ie[0BaTe/IbHOCTH Ha KaToje OyAyT BOCCTaHAB/IMBATHLCA KaTHOHbI MeTa/u10B: Cu'?;
Zn*?%; Ag*; Cr*3 U3 ux cMmecu B BOJHOM pacTBope?

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

Zn*?; Ag*; Cr*3; Cu*?

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

Cr*3; Cu*?; Zn*?; Ag*

Kakoii 00bem xs10pa (/1) BBIAE/IUTCS NIPHU 3/IeKTPO/IM3e paciijlaBa XJI0pUAA aTlOMHHHUS NIPU
nponyckanuu 96500 Kin snekrpuyecrBa (H.y.)?

11,2

+5,6

22,4

56
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Kakoe kosmnmuecTBo 31ekTpudectBa ( K1) Heo0xoauMo nponycTuTh yepe3 paciviaB rHAPOKCHAA
HATpPHsA, YTOOBI HA AaHOJE BBIJIETWIOCH 5,6 /1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakas macca (r) ajoMuHHA BbIJIe/IMTCS IIPH 3/IEKTPO/IM3e paciijiaBa XJIOpHAA a/IlOMUHMSA, eC/TH
yepe3 jieKTposmMT mnponyckarb 96500 Ki ssnekrpuuecTrBa?
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3

+9

18

IIpu 3/1eKTpo/i3e BOAHBIX PAaCTBOPOB KAaKHX COJIed Ha rpa)MTOBOM aHO/e BbIjie/Is1eTCs
KHUC/I0POA?

+NalNOs3; CuSO4; CaCO3

CuCly; CuS; NiBr»

CuCly; CuS; NaNOs

CuS; NiBrp; CaCO3

Meta//Ibl KaKoro psifia MOTYT ObITh MOJ/IyY€HbI 3/IEKTPO/IM30M PACIVIaBOB UX COJIei U HE MOTYT
ObITH MOJIy4eHbI 3JIEKTPO/IM30M PAacTBOPOB 3THX COJIei?

+K; Na; Li

Ba; K; Cd

Cu; K; Cr

Na; Cu; Ba

IIpn 31ekTposiu3e BoAbl B TeueHHe 1 yaca ObuI0 mosyueHo 56 1 Bopopoja (H.Yy.).
Onpepenure cuay Toka (A), HmpolIeAiIero yepes 3j1eKTpoiu3ep.

1,34

+134

26,8

268

C KakuM Hu3 BelecTB 0y/leT pearMpoBarb MeAb?
NaOH

+AgCl

H.O

HCl

Kakoii 13 MeTa/u10B NacCMBUPYeTCsl MPHU KOHTAKTe C BO3AYyXOM?
Cu

K

Au

+Al

Kakoii 3 Mera/u10B naccuBupyercsi npu KoHtakte ¢ H> SO4 (k) Ha xosope?
Cu
Au
K
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+Al

YKaxuTe NpOAYKT BOCCTAHOB/IEHHUSI CEDHOY KOHLIEHTPHPOBAHHOM KHUC/I0ThI IPH
B3aMMO/IeHCTBHH ee C aKTUBHBIMM MeTa/l/laMH.

+H>S

SO»

S

H-O

YKaxkuTe NPOAYKT BOCCTAHOB/ICHHs CEPHOM KOHIIEHTPHPOBAHHOM KHC/IOThI IPH
B3aHMOﬂeﬁCTBI/II/I ee C MAJIOAKTUBHBIMHU MeTd/IV/IaMHU.

H>S

SO

S

+S0O>

Kakoii 13 MeTa/u10B MOJKXeT BBINOJIHATH POJIb AHOAHOIO0 TOKPBITHS AJIsSl Keje3a?
Cu

Ag

Pb

+Mg

Kakoi Tl KOppo3uM — XUMHUYeCcKas WM 3/IeKTPOXUMHUYecKasi — peaiu3yeTcsi NPpU KOHTaKTe:

1) yuHKa c pa30aB/IeHHON CepPHOH KHC/IOTOM; 2) a/IIOMUHUA C Pa30aB/IeHHOH a30THOM KHC/I0TOM?
1 — xumMunyueckasi; 2 — XuMuyeckKas

+1 — 3meKTpoxuMmnyeckas; 2 — 3JIeKTPOXUMHUecKast

1 — xuMHuecKasi; 2 — 3/IeKTPOXUMUYeCKast

1 — 3mekTpoxuMHYecKast; 2 — XUMHUUecKas

YKakuTe psii MeTa/l/IOB, KOTOPbIe MOTYT BBINIO/THATDH POJIb POTEeKTOPOB MO OTHOIIEHHIO K
CBUHLIOBOMY HM3/le/IMI0, KOTOPOe 3KCILUTyaTHPYeTCH B 3/IeKTPO/IMTe, CO/iep)KalleM KHUCI0PO/:
+Mg; Al; Ti

Ag; Au; Pt

Mg; Au; Pt

Al; Ti; Ag

Kakas u3 cxem KOpp0O3HMOHHOI0 ra/lbBAaHUUYECKOro0 3/IeMeHTa 3anucaHa npasuibHo? Kakon u3
MeTa/I/IoB OyJeT pa3pyliarbcs B pesyiabrare koppo3uu: 1) () Ti | H | Mg (+);

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

1, paspywmaercs Ti

1, paspymaercsa Mg

2, paspyuuaercs Ti

+2, paspyuaercs Mg

Kakas u3 cxeM KOpPPO3HOHHOI0 ra/i-BaHM4eCcKOro 3/1eMeHTa 3anyucaHa npasuibHo? Kakoi us
meta/uioB HE Oyaer paspymarbscsa B pe3yibrare Koppo3uu: 1) (-)Pb | H20;

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

1, Pb

2,Pb

+1, Ag

2, Ag
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Meabr nokpbeiTa 0/10BoM. BbiGepure cxeMy KOPPO3HOHHOIO ra/IbBaHHYECKOI0 3/1eMEHTa,
BO3HHMKAIOIIEro NMpH HapyILIeHHH I{e/IOCTHOCTH NMOKPBITHSA B YCJIOBHAX BJIaXKHOH aTrMocdepsl:

+(-)Sn | H20; Oz | Cu(+)

(-)Cu | H" | Sn(+)
(-)Sn | H'| Cu(+)
(-)Cu | H20; Oz | Sn(+)

Tabnmuna 5 — Kpurepun oneHKH chopMHUPOBaHHOCTH KOMITE€TEHI[HH

Koj v HauMeHOBaHUe
VIH/IMKATOpa JOCTIKEeHHUs
KOMITeTeHLIMH (4acTu
KOMIIeTeHLINH)

Kpurepuu orjenrBanust chOPMUPOBAHHOCTUA KOMITETEHI[UM

(4acTu KOMITeTeHIIUHN)

Ha 6a30BOM YpPOBHE

Ha IIOBBIIIEHHOM YPOBHEe

COOTBETCTBYET OLIEHKe
«YZIOBJIETBOPUTE/ILHO»
50-64% oT MakCHMaJ/IbLHOT'O
basia

COOTBETCTBYET OLIeHKe
«XOpouio»
65-85% ot

MaKCUMAa/ILHOro 0asia

COOTBETCTBYET OLIeHKe
«OTJIAYHO»
86-100% ot

MaKCHUMaJIbHOro Oasia

WNI-1 onk-1 Ucnonb3yet
OCHOBHBI€ 3aKOHBI
MaTeMaTHuecKuXx,

€CTeCTBeHHOHAYYHBIX U

ob1menpodeccHoHaTbHBIX
JUCLMIUIMH JJ1S1 peLleHust
THIOBBIX
ripoteccruoHaMbHbBIX
3aja4 B 00/1aCTH
arpovH)XeHepuu.

CTyzmeHT JeMOHCTpUpYeT
Y0BJIETBOPUTEIBHOE 3HAHUE
OCHOBHOT'0 MaTrepua’a.
YcBOUI OCHOBHOE
COoJlepyKaHue TeOpeTUYeCKUX
OCHOB 3/IEKTPOXUMHUU. 3HaeT
OCHOBHBIE BH/Ibl XUMHUYECKUX
HICTOYHUKOB 3/1eKTPUYECKOU
SHEpruM U MeXaHNU3MbI
NIPOTEKAIOLUX B HUX
TIPOLIeCCOB. 3HaeT CYILIHOCTb
3/1eKTPOJIMTUYECKUX peakLiit
Y UX TIpaKTUUYeCcKoe
npumeHenue. ITonnmaer
TIPUYMHBI KOPPO3UOHHBIX
SIB/IEHUI 1 3HaeT OCHOBHBIE
CII0COOBI 3aIUTEI OT
Koppo3uu. VimeeT nipo6esibl B
3HaHUSIX, He
MPeATCTBYIOLe
JanbHelIIeMy 00y4eHHIO.
BocnpousBoguT HayuHble
TePMUHBI U OCHOBHBIE
noHATHs Teopud. IIprmeHsieT
MaTemMaTUyecKui anmnapar
UYHCJIeHHBIX MeTOZI0B. B
OOJIBILIMHCTBE C/Ty4YaeB
[leMOHCTPUpPYeT [IOHUMaHHe
XUMHUUYECKUX IPOLIeCCOB.
[aeTt ynoBneTBOpUTEIBHbIE
OTBeTHI Ha BOMPOCEH], HO
JlesiaeT HeCKOJIbKO HerpyOobIx
ombokK

CTyZieHT NoKa3bIBaeT
XOpollee 3HaHue
TeopeTHU4ecKoro
Martepuasa. CriocobeH
CaMOCTOSITe/IbHO [e/1aTh
BBIBO/IbI ¥ 0000IIIeHMS],
HaXO[UTb IPUYUHHO-
C/1e/ICTBEHHBIE CBSI3U U
TIPUBOJINTE
Jl0Ka3aresbCTBa
OCHOBHBIX MOJI0KeHUH
3/1eKTPOXUMMUHU.
CB060/1HO Br1ajieeT
HayuJHOU
TEePMUHOJIOTHEH, Oe3
3aTpy/JHEHWH pelaeTt
CTaHZJApTHbIE U
HECKOJIbKO
YCJI0)KHEeHHbIe 3a/lauH.
YcrenHo rnpuMeHsieT
MaTeMaTUUeCcKUi
anrapar 4rc/IeHHbIX
MeTOZOB.
JeMoHcTpupyeT
TOHMMaHue
XUMHYeCKHUX
niporjeccoB. OfHaKO
Jl0IlyCKaeT HEKOTOpbIe
HETOYHOCTH IIpU
VHTeprpeTaLuu
TOJTy4YeHHBIX
pe3y/bTaToB

OT/MYHO BiajieeT
TeopeTHYeCKUM
MaTepHasoM.
[Toka3kIBaeT riyboKoe
3HaHUe U NOHUMaHue
OCHOBHBIX TIOHSITUM 1
3aKOHOB 3J/IEKTPOXUMUH,
TeopeTUUecKrux
acreKTOB rajibBaHUKHY,
3/1IeKTpOJIN3a U
KOPpO3UX MeTasl/IoB.
Jlerko ycraHaBiuBaeT
B3aMMOCBSI3U MEXKIY
M3yyaeMbIMU
TIPUPOJIHBIMU U
TPOMBIIIJIEHHBIMU
TpoLieccamu,
Oe301Mb0YHO peraeT
c/oXHbIe 3agauu. C
BBICOKOMH CTereHbl0
CaMOCTOSITeNTEHOCTU
TIpUMeHsIeT
MaTeMaTHueCKUi
armapaT UYMCIeHHBIX
MeTOZIOB.
JeMoHcTpupyet
TTOHMMaHNe XUMUYeCKUX
niporieccos. [lposiBisger
TBOpUECKUH MOAX0[ K
peLlIeHHI0
TOCTaB/IeHHBIX 33/ja4 U
KpeaTHBHOCTh
MBIILJIEHUS]
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2 OOEHNUBAHWE IITMCBbMEHHbBIX PABOT CTYAEHTOB

O].[EHI/IBaHI/Ie IIACBMEHHBbIX pHGOT CTYAEHTOB,
HE perjidMeHTUPYEMBIX y‘-lEGHbIM IIJIaHOM

Pa3pen 1. «BBegeHue»
Tembl: «OCHOBHBIE IOHATHA XUMHUH», « CTeXHOMeTPpHUYECKHe 3aKOHbI XUHMHH»

KonTponbHas padora Nel. «OcHOBHBbIe MOHATHS XUMHHU. CTeXHOMeTpHsI»

1. Yrto Takoe xuMmuueckuil 3jieMeHT? CKO/JbKO BCEro XMMHUYECKUX 3JIeMEHTOB H3BECTHO B
Hacrosijee BpeMs? CKO/IBKO XUMHUYECKUX 3/IeMEHTOB CyLeCTByeT B Iipupoje? Kakue 3/1eMeHTbI
T10JTyYeHbl UCKYCCTBEHHbBIM ITyTeM?

2. Uro Takoe atoM? MOJXHO /M yTBep>X/aTh, UTO YMCJIO NIPUPOAHBIX Pa3HOBUJHOCTENW aTOMOB
TIpeBbIllIaeT YMC/I0 XMMUYECKUX 371eMeHTOB? Eciu HeT, To mouemy? Eciu za, To 3a cuet vero? Ectb n
B TIPUPO/Ie aTOMbI, He SIBJISTFOIIMECS aTOMaMH KaKOT0-/TM00 XUMHUeCKOro 37ieMeHTa?

3. Urto Takoe mosieKysna? Ilouemy u3 aromMoB oOpa3yroTcs MosieKysel? Kakoe cocrosiHue
Oosiee SHepPreTHYECKH BBITOJHO: aTOMHOE WJIH MOJIEKYJISIPHOE?

4. BepHbI WM HeBepHbI CJIeyI0LIye BbIpakeHus?

OpHa mMoJieky/ia BO3/yxa;

OpuvH aToM BO34yXa;

OfvH MOJIb BO34yXa;

OpHa MosieKy/a pacTBopa CepHOU KUCJIOTHI;
OpvH aToMm mMey;

OpHa MoJiekyJia »Kesiesa;

OpuH atoM xyiopuza HaTtpusi. OTBeT MOsICHUTe.

5. Uto Takoe npocrtoe Bemjectso? IlpuBegure npuMepbl. MOXHO JIM CUATATh, UTO MTPOCTHIX
BelLleCTB B [IPUPOJIie CTO/IBKO JKe, CKOJIbKO XUMUUYeCKUX 371eMeHTOB? [louemy?

6. Uro Takoe «10)xHOe BewmecTBo? [IpuBejuTe TIIpUMepbl CJIOKHBIX BelleCTB, He
CYILLIECTBYIOIUX B MPUPOJE, a TMOJyUYeHHbIX MUCKYCCTBEHHBIM MyTeM U KCIO0JIb3YeMbIX Ue/IOBEKOM B
MOBCEJHeBHOM YKU3HU.

7. Uro Takoe OTHOCHMTe/JbHas aToMHas Macca? AToMHas equHuIla Maccbl? [Ipusegure
TpYMepbI BelecTB, MacChl KOTOPbIX paBHbl: 1 a.e.M.; 2 a.e.M. CKOJIbBKO BeCUT OJUH aTOM: ’KeJiesa;
30/10Ta; Meiu?

8. Uro Takoe oTHOCHTe/IbHAs MOJIeKy/sIpHas Macca? B kakux eMHHUIIAX OHA M3MepsAeTCca?
Uemy paBHa OTHOCUTeJIbHAs MOJIEKYJ/IsIpHas Macca BoZbl? CKOJIBKO BeCUT OZHa MOJIeKyJia BOAbI?

9. UYto Takoe KO/IMYECTBO BeLiecTBa?

10. Yto Takoe MmosisipHasi Macca? B uem oHa u3mepsierca? Uem MosisipHas Macca OT/IMYaeTCs
OT MoJieKy/isspHOM? YeMy paBHa macca OZHOrO MOJst BoAbl? UeMy paBHa macca OZHOTO MOJISi CBUHLA?
Cy1eCTBYIOT JIU TaKKe BellecTBa, 1 MOJIb KOTOPbIX BbI HE CMOT/IM Obl TIOJHSTH?

11. Yro Takoe mocrosiHHasa ABoraapo? I'ae copgepxurcs Gosbiie mosieKysa — B 1 more
BOZ0poZia Wir B 1 mMoJie kuciopoga? OTBeT MOsICHUTe.

I'me copepxurca 0osbmie atoMoB — B 1 rpamme Bozopoga win B 1 rpamme cepebpa? OtBer
MOSICHUTe.

CKO0JIbKO CTPYKTYPHBIX UaCTHL COAEP)XMTCA B C/IeiYIIHMX Maccax BellecTB:

a) 180 r Boge; 6) 1 kr 30mota; B) 500 T KpemHus?

12. Yto TsKenee (4 mouemy )?

1 nuTp a3ota Wiy 1 MTp KKcaopoga?
1 mosnb Bo3ayxa (M = 29 r/mons) unu 1 Mosib BOAbI?
1 nmutp Bogwl (p = 1 r/mn) umm 1 Kr >xesne3a?

13. Uto Takoe crexuomerpusa? [lepeuncivte 0OCHOBHbIE CTeXHUOMeTPUYECKHe 3aKOHBI.

14. CopmyiupyiiTe 3aKOH NMOCTOSTHCTBA COCTaBa ¥ NPHBejUTe NIpUMep NPOsB/IeHUs 3TOr0
3aKOHa B [IpHpoOJe.
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15. CdopmympyiiTe 3aKOH COXpPaHeHHUsI MAacChl, TIPUBeUTe MPUMeEpP, MOATBEPK/JA0IIHi
JAeliCTBHe 3TOro 3aKoHa. bbIBaloT /M Takve peaklMM, B KOTOPbIX Macca MOIy4YeHHbIX IPOJYKTOB
OyzeT MeHblIle MacChl UICXOJHBIX BEIL[eCTB?

16. Chopmy/upyiiTe 3aKOH KPaTHbIX OTHOLIEHUM, TNpPHUBeAUTe MpHUMepP, JA0Ka3bIBaIOIHH
CrpaBe/ITMBOCTD 3TOro 3akoHa. Kak BbI fiymaeTe, moueMy B MPUPOJE peaau3yeTcs 3aKOH MPOCTHIX, a
He CJIOKHBIX KPaTHBIX OTHOLLIEHUI?

17. 3akoH 00beMHBbIX oTHomeHuW. IlpuBeauTe mpumep. Kak Bbl cuuTaere, Oyjer v 3TOT
3aKOH CIIpaBe//IuB TOJbKO [JIs1 Ta30B WA ero MOKHO IPUMEHUTh TakKe K JKUAKUM U TBepAbIM
BelljecTBam?

18. 3akon ABorajipo u ero ciaeacrBue. Kak paccuntats 00beM rasa B yC/IOBHUSAX, OTIMYHBIX OT
HOpMasibHBIX? Kakue yc/ioBUsS CUMTAlOTCS HOPMa/bHBIMHU: O/51 2ad308; 0451 JHCUOKUX U Meepoblx
gewjecma; 04151 uesnoseka?

19. Yro 3aHumaer Oonbimid o0beM mpu H.y. — 100 atomoB remuss wid 100 Mosekys
kucnopoga? Ilouemy?

20. Yro 3aHMMaeT MeHbIIHH 00beM mpu H.y. — 200 Mosiekyn Bogopoza wid 200 MoseKys
Bogbl? Ilouemy?

21. Kakoe omnpejenieHde Hau0o/iee TOYHO COOTBETCTBYeT TE€PMHMHY «3KBHBAJ/IEHTHBIN»:
00UHAKO8bll, pagHblIll, pa8HOYeHHbIl, Noxodcull, npubaudxceHHO paeHbili? TlpuBemuTe NpuMepsl (U3
JKV3HU) 5KBHUBAJIEHTHBIX [TOHSATUM, Bellel, SBJIeHUM.

22. ChopmynupyiiTe 3aKOH 3KBHBa/IeHTOB. IlosicHUTe ero Ha mnpuMepe Kakoi-1u0o
XUMHUYEeCKOH peaKIiuM.

23. Uro TaKoe 3KBHMBAJ/IeHT IMPOCTOro BemiecrBa? UYeMy paBHbI 3KBUBAJIEHTbL: HAMPUS,
Kucaopoda, MmazHus, asoma?

24. Uto Takoe 3>KBUBAJ/IeHT C/I0XHOro BemiectBa? Yemy paBHbI 3KBUBaneHTbl: Mg(OH);
N>Os; AlCl3; H2SO4?

25. Urto Takoe ’3KBHBa/ieHTHasA Macca? Uemy paBHbI 5KBUBa/ieHTHbIe Macchl: Mg(OH)2; N2Os;
AlCl3; H2SO4?

26. Uto Takoe 3KBHBAJ/IEHTHbIN 00beM? UeMy paBHbI KBHBaJleHTHbIe 00ObEMbI CII€JYIOLIUX
ra3oB: ¢pmopa, Kuciopooa, 6odopoda, azoma?

Pa3zgen 2. «PeaknjHOHHasA CIIOCOOHOCTH BEIeCTB»
Tema: «CTpoeHue aToMa»

KonTponibHasi padora Ne2. «CTpoeHune aroma»

1. KakoBbl 0bIH B3I/IA/bI /peBHerpeueckux ¢unocogoB Ha crpoeHne marepun? Kak bl
oymaeme, nouemy npasuibHoe npeononoxceHue /lemokpuma O moOM, Ymo Mmamepusi cocmoum us3
Meabyalilux yacmuy — amomog — He NoAy4uaad NPU3HAHUsl, a 8 KOpHe HegepHasi meopus Apucmomensi
20€no0Ccmeosana 8 Hayke ye/blx 2 mbicsayu iem?

2. B uem cocTrouT BK/Aaj aHI/IMICKOro ydyeHoro /IxoHa /lalbTOHa B HMCTOPHI0 OTKPBITUA
cTpoeHusi aroMa? B kakux ewje obaacmsx Hayku paboman /laabmoH u Kakue coendn OmKpbimusi ?

3. KT0 u3 yyeHbIX OTKPBLI 3/1eKTPOH? UeMy paBHa Macca 3/IeKTPOHA U ero 3apsj?

4. Kem 0bl/1a Ipe/iyIo’keHa nepBasi Mo/ie/Ib CTPOEHHSI aTOMa M YTO 0OHa c000¥# mpejcTaB/Isiia?

5. OnbiTbl JpHcTa Pe3epdopjga mo paccesHHI0 O-yacTul Ha 30/10ToM ¢onabre. Kakue
BBIBO/IbI ObUIM C/Ae/IaHbI HA OCHOBAHHH TO/IyYeHHBIX JaHHbIX? Moodeib amoma Pesepgopda u ee
OCHOBHOUI HeOOCMAMOK.

6. Urto o3HauaeT C/JI0BO «KBaHT»? (OCHOBBbI KBaHTOBOM MexaHMkH Makca Ilnanka. Kakogo
3HaueHue nocmosiHHoll I1aaHka 015 uzyueHusi 3aKkOHOMepHocmetl npupoobl MUKpomupa?

7. Kako#l Bk/aj BHec AarcKuil yueHbli Hunbc Bop B pa3sBuTHe KBAaHTOBOM MeXaHHKH?
ITocrynarsel Bopa. [Toayuuna au modenb amoma bopa skcnepumeHmanbHoOe noomeepiicoeHue?

8. Tunore3a Jlyu pe bBpoiinsgs o pjyanusme MHUKpouyacTun. MooicHO au  paccyumamb
3/1eKMpPOMAzHUMHbIe 80/HbI C1edylowux 06eKmos:

C8epXx38yK0OB020 camosemd;
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asmomobus, Hecyuje2ocsi Ha npeoe/bHol CKOpocmu;
nynu, ebliemarowjell U3 pyscbs;
pakembl, niemsiwjeli 8 kocmoc?  OTBeT MOSAICHUTe.

9. CdopmyaupyiiTe NpUHIUN HeomnpeaeaeHHocTH I'eiizenfepra. Cyujecmeyem MHeHue, Umo
3Mom npuHyun peaausyemcsi NOMoOMy, UmoO COBPeMeHHble U3MepumesnbHble NpubOpbl CAULKOM
HecogepuleHHb!.

Takum obpazom, onpedesisi, Hanpumep, UMNYAbC 3AeKMpPoHa, ucciedosamesb 8o3oelicmeyem Ha
3/1€KMpPOH nocpedcmeomM npubopa, umo npueooum K HenpeodcKasyemomy U3MeHeHUI e20 KOOpOuHam.
Cnedyem au u3 amoeo, umo ecau 8 Oydywem npubopbl cmaHym 6o/ee cO8epuleHHbIMU, MO NPUHYUN
Heonpeode/eHHOCMU nomepsiem HaQy4YHyt0 3HAYUMOCMb ?

10. Uto npeacraBasier co6oii ypaBHeHue IIIpéauHrepa u /Ierko /i ero pemmThb?

Umo makoe 80/1H08As1 PYHKYUS U 8 UeM ee (pu3uuecKulli CMbIC?

Umo makoe amomHas opbumanb ?

Hmeem au 31ekmpoH 8 amome onpedeneHHyI0 MpaeKmopuro 08UXCeHUs ?

11.YTo TaKoe KBAaHTOBbIE YKC/Ia U /i/ISl Uer0 OHM HY)XHBI? Kpamko oxapakmepusylime Kaxcooe
K8AHMOBoe Uucao: 21aeHoe, opbumaabHoe, MazHUMHoe, CNUHOBOe.

12. /IBa 3/IeKTPOHA HMEKT C/IeAyIOIiieé HA0OPbI KBAHTOBBIX YHCET:

1-i1 — n=3,I=1, m=1,s=1/2;

2-ii - n=3,1=1, m=1,s=-1/2.

Umo MOJHCHO CKa3amb O HUX HA OCHO8AHUU 3motl uHpopmayuu? B amomax Kakux 3/1eMeHmoe
Mo2ym HaxooumbCsi OaHHble 3/1eKMpPOHbl? B Kakux amomax oHu He Mo2ym Haxooumbcs? Ilouemy?

13. CnuHOBOe KBaHTOBOE YHM(/JI0 YC/IOBHO 0003HauaeT COOCTBeHHbII MOMEHT BpallleHHs
3/1eKTPOHA. JleliCTBUTE/IbHO JIA 3/IEKTPOH BpaljaeTcs BOKPYr CBoeH ocu?

14. CopmyupyiiTe 1 00bsICHUTe Ha KOHKPETHBIX PUMePax: NPUHYUN HauMeHbWel dHepauu;
npasuno Kneuxkoeckozeo; npunyun Ilayau; npasuno XyHoa.

15. JIBa 3/1eKTPOHA UMEIOT C/Ie/]yIOLHi HA00pP KBAaHTOBBIX YHCeJI:

n=2, I1=0, m=0, s=1/2. MoryrT /4 OHH HAXOJUTbCA: a) 68 OOHOM U MOM DJice amome;
0) 8 pasHbix amomax; B) 6He amoma?

16.YT0 Takoe MOTeHLUa/l MOHM3aMM M KaK OH XapaKTepHu3yeT CBOHCTBAa XHMHYeCKOro
ynemMeHTa? Kak usmeHstomcsi nomeHyua/ibl UOHU3AYUU 8 nepuooax u 2pynnax mabauybi MeHoeneega?

17.Yt0 Takoe CPOACTBO K 3/IGKTPOHY H KaK OHO XapakKTepu3yeT OKHMC/IUTe/JIbHO-
BOCCTaHOBHUTE/IBHYIO CIIOCOOHOCTH aToMa? Kak u3meHsiemcsi CpoOCmeo K 3/1eKmpoHy 8 nepuodax u
epynnax mabauybl MeHoeneesa?

18. YTo Takoe 3/1eKTPOOTPULIATE/IBHOCTh? Kakoll xumuueckull 31emMeHm umeem camoe 60/1buioe
3HAueHUe 3/eKmpoompuyamenbHOCMU U Kakue e20 ceolicmeda 00yc/noeneHbl 3muM Kauecmeom?
Pacnonoxcume cnedyowjue xumuueckue snemedmot — F, Li, Ar, Cl, N, Zn — & nopsioke ygeauueHus
3/1eKmpoompuyamenbHOCmu.

19. Y13 uero cocTosAT aTroMHbIe sAapa? Ymo makoe npomoHbl u HelimpoHbl? [Touemy yueHble 004120
He Mo2AU 3KCnepuMeHmMajnbHoO 00Ka3amb CyujecmeogaHue HelimpoHa?

20. Yto TaKoe MaccoBoe 4YUC/I0 aToMa? [lokadxcume HA KOHKPEMHOM npumepe KAk paccuumamb
UuCa10 NPOMOHO8, HelIMpPOHO8 U 3/1eKMpPOoHO8 8 amome. [TouemMy npu pacueme Maccogo2o Yucada amoma
He yuumbl@aemcsi CyMMApHAs MAacca 3/eKmpoHO8, HeCMOmpsi HA Mo, 4mo OObIYHO UX 8 amome
00CmMamo4HO MHO20.

21.4Yt1o Taxkoe pjedekT Macchl? feasemcsi au Oepekm MAcchbl CAyyaeM HAPYWeHUsl 3AKOHA
COXpaHeHUus1 MACChbl?

22.Yro Takoe 3Heprusi CBs3M AApa? Benuka au sHepeusi, komopas 8bi0ensiemcsi npu 06pazoeaHuu
amomHbIx s10ep? MOoHCHO AU UCN0/b308amb ee 0/151 peuwleHusl 3Hep2emuueckux npobaem uenoseuecmea?

23. SIBNAOTCA /M TPOTOHBI, HEUTPOHbI M 3JIEKTPOHbI HeJeJMMMBIMU dYacTULaMHu (T.e.
Me/IbUalIlIMMM YacTUI[aMH BemecTBa)? Ecmb au npeden deneHuro gewjecmea? Ecau 0a, mo Kakoea
e20 Menbuatiwas uacmuya?

24.9t1o Takoe u3oronbi? M300apei? IIpuBeanTe mpuMepbl M30TONOB M H300apOB aTOMOB
yrjiepoja, KpeMHHs, MeAH, xKesie3a. MOJICHO U cKazamb, Umo y Kaxcoo20 3/1emeHma nepuoouueckoli
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cucmeMbl ecmb u30monbl U u3ob6apbi? ITouemy xumuueckux 31eMeHmo8 He Modcem Obimb 6ECKOHEeUHO
MHO207?
25.Yto Takoe paMoaKTHUBHOCTL? EcmecmeeHHass paduoakmugHocmb. McKyccmeeHHas
paduoakmueHocmb. [TocmosiHHas paduoakmueHo2o pachadd. Ilepuod nosnypacnaoa.
26. OcHOBHBIE BU/IbI PaiN0AKTUBHOI0 pacnaja:
a-pacnao;
p - pacnao;
P - pacnao;
3/1€KMPOHHbIL 3axeam.
OOBsICHUTe KaXKAbIM BUJ pacraja Ha rnpumepax usotoror %Cu, 28Si, 9Ar. I'de 6 Hacmosuwee
8peMsi npumeHsiemcs sieneHue paduoakmueHocmu ? Kakum yueHbIM NpuHaoaexcum 3acay2d Oomkpbimust
5Mo20 seneHus?

Pa3pen 2. «PeakijioHHas CIIOCOOHOCTH BelleCTB»
Tema: «XuMuueckasi CBSI3b U CTPOeHHEe MOJIEKYJI».

KonTponbHas pabora Ne3. «XumMu4YecKasi CBSI3b H CTPOEHHE MOJIEKYJI»

/Janbi cnedyrowjue geujecmea:

1) CH4, NH3, CaF:, SiH4, PH3, H.S, AlF3;, H>O, NaCl, K0, MgO.

2) Li,Na, Ca,Hg, W, HF, HCl, HBr, HI, Oz, Cl2, I, N2, Kr, CO, He.

3) SiC, Si, SiO2, rpadwuT, anmas, aieroH, ¢ocdop, cepa, caxap, JieJi, STUIOBbIA CIIUPT.

U3 ece20 MHOdCecmea ebilienepevuc/1IeHHbIX 8eljecme eblopamb:

1) BemjecTBa c KOBa/JleHTHBIMY TOJIIPHBIMY CBSI35IMU;

2) BelecTBa ¢ KOBaJIeHTHBIMU HETIO/ISIPHBIMU CBS35IMU;

3) BelecTBa C MIOHHBIMU CBSI35IMU;

4) BemecTtBa, criocoOHBIE 00PAa30BBIBATH BOJOPOHbBIE CBSI3H;

5) Taspy

6) JKugkocty;

7) TBepAble BellleCTBa;

8) BeliecTBa ¢ MOJIEKYISIPHOM KPUCTA//IMYeCKOW pelleTKOM;

9) BelijecTBa C aTOMHOM KPUCTa/VIMUeCKOW peIeTKOM;

10) BeiriecTBa C MOHHOM KPHCTa/UTMUECKON PeIeTKOwM;

11) BemjectBa c MeTaIM4eCKOl KpHUCTaJIMYECKOH PeLLeTKOM;

12) JlerkomaBKue Bell|eCTBa;

13) TyronnaBkue BellecTBa;

14) Pasgenute MoJieKy/ibl BellleCTB 1-ro psiZia Ha ToJIsSipHbIe U HEeMOoJIsIpHBbIe.

15) Bo 2-m psiiy oripeziesiiTe BeleCcTBO C HalboJiee MPOUYHOM XUMUUeCKOH
CBSI3bI0 U BEILeCTBO C HaMMeHee MPOYHOW XMMUYECKOM CBS3bIO.

16) Pa3pgenure BellecTBa 3-T0 psiZia Ha KpUCTa/JTUUECKHe,
HeKpHUCTa/l/TInuecKre U aMmopgHbIe.

Omeembme Ha ciedyloujue 80Npochl:

17) Yo Takoe aHM30TPONUS KpUCTaa?

18) Yto Takoe usorponus?

19) Kakoe cocTosiHMe 6osiee yCTOWUMBO — KpUCTa/TMUeCcKoe Wir amopdHoe? [Touemy?

20) MoryT /i1 ra3sl UMeTb KPUCTa/VINYeCKYH0 perieTKy?

21) HaszoBuTe caMblii XUMUYECKH aKTUBHBIU 3/IEMEHT MePUOJUYECKON CUCTEMBI.

22) Tlenuii siBNIsSieTCSl €AMHCTBEHHBIM XMMWUYECKUM 3/IEMEHTOM, [JIi KOTOPOTrO He TI0JyuyeHO HHU
OJIHOTO coe/iiHeHus (/i1 PYTUX WUHEePTHBIX Ta30B MOay4yeHbl OKCHUAbI U (ropussl). Kak Bbl
lyMmaete, rouemy?
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Tunossle 3apauu jia /13 o teMam: «OCHOBHBbIE IOHATUA XUMHH»,
«CTexnoMeTpuvecKue 3aKOHbI XUMHH»

1. Ilpu B3aumogelictBuM 3,24 T TpexBaJIeHTHOIO MeTa/i/la C KUCJIOTOW Bbigenunoch 4,02 1
BOZI0poZa (H.y.). Beluncinre MosipHbIe MacChl 5KBUBA/IEHTOB MeTaslla, ero OKCHJa U aTOMHYI0 Maccy
MeTaJsuia.

2. Tlpu BocctaHoB/ieHUM BogopogoM 10,17 T oKcuja JBYXBaJIeHTHOTO MeTajjia 00pa3oBaioch
2,25 T BOAbI, MOJIsIpHasi Macca 3KBUBajsieHTa Kotopou 9,00 r/mosnb. BbluncivTe MoJisipHbIE MacChl
5KBUBAJ/IEHTOB MeTaJsl/la, ero ruJjpoKCra U aTOMHYI0 MacCy MeTaslla.

3. Ha oxwranuve 2,99 r AByXBa/IeHTHOrO MeTajyia roTtpeboranock 1,33 i1 kuciopozaa (H.Y.).
BbruncinTe MossipHbIe MacChl 5KBUBA/IEHTOB MeTaJlla, ero okcuza. Kakou sto merann?

4. TIpu BoccTaHoBieHUH 6,50 T OKCH/ja TpexBasleHTHOTO MeTalsla obpa3oBanock 4,45 r MeTtasia.
BbruncinTe MossipHbIe MacChl 5KBUBAJIEHTOB MeTaJlla, ero okcyza. Kakoi sto merann?

5. Cynbdug Mmbiibsika copepXuT 39,0% cepbl, MoJisipHasi Macca 3KBHBajieHTa KOTopou 16,0
r/MOJib. BhIunc/MTe MOJISIPHYIO MacCy 3KBHBa/ieHTa U BajleHTHOCTb, MbIIlIbsKa, COCTaBbTe (GopmMyny
3TOr0 BelecTBa.

6. IIpu peakuuu Mexay 0,366 r AByXBa/JeHTHOrO MeTa/ula U KMCJIOTOM BblAEIWIOCh 336 M
BOoZlopoJa (H.y.). BbrunciuTe MoJsisipHble MaccChl SKBUBA/JIeHTOB MeTasljla, ero OKCUJa W OMNpeJesvTe
KaKOM 3TO MeTaJll.

7. BojopoiHOe coeliHEHVE TPEXBAJIEHTHOrO 37ieMeHTa cofepxuT 8,9% Bomopoga. Berumciaure
MOJISIpHBIE MacChl 5KBUBaJIEHTOB 3/IeMeHTa, JaHHOI0 THpHU/ia U aTOMHYIO0 MacCy 3/1eMeHTa.

8. Mlns pactBopenusi 16,86 r Mertamia morpeboBasock 14,7 T cepHOM KUCIOTBL. Bbruuciure
MOJISIpHBIE MacChl 5KBUBa/IEHTOB MeTaJsljla M ero OKCHza.

9. [ByxBaneHTHbIM MeTarn Maccoid 0,601 r B3aumogeiictByeT c cepoid maccoii 0,480 r.
BrbIunciinte MosisipHble MacChl S5KBUBa/IeHTOB MeTasla, Cy/b(uja MeTaila ¥ aTOMHYIO MacCy MeTasja.

10. B okcuge TpexBanleHTHOro Metajina Maccod 5,10 r cozaepxkutcs 2,40 T Kuciopoja.
BbrurcinTe MosisipHbIe MacChl 5KBUBAJIEHTOB MeTaJlla, ero OKCH/a ¥ aTOMHYI0 MacCy MeTasa.

11. Tlpu okucnenuu 2,81 T AByXBaJIeHTHOTO MeTasia obpa3oBamock 3,21 T ero okcuja.
Beruncinte MossipHyro Maccy Meta/uia. Kakon ato Mmertann? KakoBa MoJsisipHasg Macca MeTauia U
MOJISIpHAasi Macca SKBHBaJ/IeHTa MeTasiia?

Tunossle 3aganus Aia /13 no remam «CTpoenue aromay,
«XHMHYecKas CBfA3b M CTPOEHHe MOJIeKYJI»

1. Hanuiure 5/1eKTpoHHBIE (DOPMY/bI aTOMOB 3/7IEMEHTOB C MOPSAKOBBIMKA HOMepamu 16 u 29,
YUWTBIBAs, YTO y IOC/IeJHEr0 Ha 4YeTBepTOM 3SHEepreTM4eCKOM YypPOBHe OAMH 371eKTpoH. K kKakomy
3/IEKTPOHHOMY CeMeNCTBY OTHOCUTCSI K&K/l U3 3TUX 3/1EMEHTOB?

2. Hanmumre 3/1eKTpoHHbIE (DOPMY/BI U yKa)KUTe UKo cBOOOAHBIX d-opbOuTaseii i aTOMOB
CKaH/Us U LIUPKOHUS.

3. Hanummre 571eKTpoHHbIe (hOpPMYJ/Ibl aTOMOB ¥ MOHOB aTFOMUHUS U KaJIbLMSL.

4. Hanummre 371eKTpoHHbIEe ()OPMYJIbI aTOMOB 3/IEMEHTOB C NMOPSLKOBBIMM HOMepamu 35 U 42,
YUWTBIBAs, YTO y ITOC/Ie/JHEr0 Ha MSITOM SHepreTUYeCKOM YPOBHe OZIMH 3JIeKTPOH.

5. Hanuiuuvre 3/eKTpoHHBIE (DOpPMY/bl aTOMOB Maprasiia U ceseHa. K KakoMy 3/71eKTPOHHOMY
CeMeMCTBY OTHOCUTCS KaK/IbI U3 3TUX 3/IEMEHTOB?

6. Hanuiure 3/1eKTpOHHBIE (POPMYJIBI U YKaXKUTe YUCI0 CBOOOHBIX d-opbuTasnelt Asi aTOMOB
THUTaHa ¥ HIOOUs.

7. HanuiuvTe 3/1eKTPOHHBIE (pOPMYJ/Ibl aTOMOB KpeMHHsI U kKeje3a. Pacripefienute BajieHTHbIe
3/IEKTPOHBI TI0 OPOUTASAM /71 ITUX aTOMOB B HEBO30yK/IeHHOM COCTOSTHUM.

8. YKaxute Bce 3HaueHUs TJIaBHOTO, OPOMTASBHOIO M MarHUTHOTO KBAHTOBBIX YWCeN [iIs
3/IEKTPOHOB aTOMOB OepU/UTHSI U KMCIOPO/ia.

9. YKaxuTe BCe 3HaueHUs T7IABHOTO U OpOWUTA/bHOTO KBAHTOBBIX YMCeN [Jisi BHEIIHUX
3/IEKTPOHOB B aTOMax 3JIeMEHTOB C NOPSAKOBLIMU HOMepaMu 27 U 32.
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10. HamumuTe 3/1eKTpoHHBIE (hOPMy/bl aTOMOB MarHusi W xjopa. PacrnpeziennTe BajeHTHbIe
3/IeKTPOHBI 110 OpOMUTa/sIM aTOMOB XJI0pa B BBICILIEM SHEPreTUUeCKOM COCTOSIHUM.

11. Hanuimre 3/1eKTPOHHBIE (OPMY/Ibl U YK@KUTE UMC/IO BajeHTHBIX 3/IEKTPOHOB /I/i1 aTOMOB
HUKeJis1 ¥ Gpoma.

Pa3pen 3. «OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX MPOL[eCCOB»
Tunoesle 3afauu jasa /13 o remam
«XuMHUYecKasi TepMoJUHaMHKa», « KHHeTHKa ¥ paBHOBecHe XMMHUYECKHUX peaKI[uil»

1. KoHcranTa ckopoctu peakuyu A + 2B « 3C paBHa 0,8. HauasbHble KOHL[EHTPALIUM BEILeCTB
A u B paBnbl cootBercTBeHHO 2,0 M 1 3,0 M. Beluncivre CKOpOCTh peakijiy B Haya/lbHbI MOMEHT U
KOrZla KOHIIeHTpalus BelljecTBa B crana paBHoii 0,6 M.

2. KoHcranTta ckopoctd peakuuu 2 A + B « 2C paBHa 0,6. HavanbHble KOHLIeHTpaLu
BelljecTB A u B paBHbI cooTBeTcTBeHHO 0,4 M u 0,5 M. Bblunc/ivTe CKOPOCTh peakijuy B Haua/bHbIM
MOMEHT U B MOMEHT, KOr/la KOHLIeHTpaLus BelectBa A yMeHbIuMTCs Ha 0,2 M.

3. Yepe3 10 muHyT nocse Hauvana peakiyuu 3 A + B o 2 C kKoHueHTpauuu BewjectB A, B u C
coctaBwi cootBerctBeHHo 0,3 M, 0,1 M u 0,04 M. Koncranta ckopoctu peakuuu paBHa 0,5.
BbrurcnTe CKOpOCTh peakijuu B HaualbHbI MOMEHT U uepe3 10 MUHYT 10OC/ie Hauasa peakiuu.

4. KoHCTaHTa CKOPOCTU peaklMy pa3/ioKeHust okcuza a3ota (I) Ha a30T v Kuc/Iopof, paBHa 5 X
10 4 . VicxomHast KOHIjeHTpals okcuza asota (I) pasHa 4,0 M. Beluncivre HayaJbHYIO CKOPOCTh
peakLiM U ee CKOPOCTb, Korja pa3noxurcs 40% okcuga asota (1).

5. B romorenHotli cucteme A + 2 B « C paBHOBecHbIe KOHIJeHTpaLuu BeltiecTB A, B u C paBHbI
coorBerctBeHHo 0,05 M, 0,10 M u 0,20 M. Bpluvcivre KOHCTaHTy pPaBHOBECUS M HCXOJHbIE
KOHLIeHTpaLuu Beliects A u B.

6. KoHcTraHTa paBHOBeCcHs TIpM CHHTe3e aMMMaka M3 as3ora U BoAopoza, pasHa O,1.
PaBHOBeCHbIE KOHLIEHTpAaLlMM BOJOpPOJA M aMMMakKa paBHbI cooTBeTcTBeHHO 0,6 M u 0,2 M.
BblunciuTe HauabHYHO ¥ PAaBHOBECHYIO KOHLIEHTPALUU a30Ta.

7. KonuenTpaiuu okcuza cepsl (IV) u Kuciopoza o peakiyy ObI/TM COOTBETCTBEHHO pPaBHbI
0,03 M u 0,015 M. Ilpu paBHOBecuu KOHLeHTpauusi okcuga cepbl (IV) crana paBuou 0,01 M.
BbruricuTe paBHOBeCHble KOHLIEHTPALIMKA KUC/I0pOZa, okcuzaa cepbl (VI) U KOHCTaHTYy paBHOBeCHSI:
SO2 +O2 « SO3

8. PaBHOBecue mpolecca pasnoxeHus okcuzaa asora (IV) Ha okcupg asora (II) u kucaopof
YCTAaHOBUJIOCh TPU KOHLIeHTpauusx okcupaa asota (IV), okcupa azora (II) u kuciopoja, paBHBIX
cootBerctBeHHO 0,08 M, 0,02 M u 0,01 M. BplUKMC/IMTE KOHCTAHTy pPaBHOBECHSI M HauajbHbIe
KOHLIEHTpaL[M1 UCXO/IHbIX BeIlleCTB.

9. KoHcraHTa paBHOBecusi roMoreHHou cucrtemel AB «~ A + B paBHa 0,06. PaBHOBecHas
KOHLIeHTpalus BemjectBa A paBHa 0,03 M. HaliTi HauanbHy1O KOHLeHTpauuto BeljectBa AB. Kakas
Jl0JIs1 3TOT'O Bell[eCTBa Pa3/IoKWIacb K MOMEHTY YCTaHOBJIEHUS] PABHOBECHS?

10. PaBHOBecue B cucteMme A + B « 2 AB yCTaHOBW/IOCH IIPY KOHLIEHTpaLUsX BelecTs A, B u
AB, paBnbix cooTBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. BblunciMre KOHCTaHTy paBHOBECHSI U
Hayva/ibHble KOHLIEHTPALMA UCXO/IHbIX BeIleCTB.

11. B romorenHou cucteme A + B o 2C paBHOBecHble KOHL|eHTpaluu BewiectB A, B u C
paBHbI cooTBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. Bblunc/vMTe KOHCTaHTY PaBHOBECUSI U Hada/lbHbIe
KOHL[eHTpaLuu BeljectB A v B.
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Tabmita 6 — @opmMupyeMble KOMIETEHITUH (WJTH UX YaCTH)

Kopn v HauMeHOBaHMe
O11eHOUHBIe
WH/IMKATOpa OCTHKeHHsI
Kop v HaMeHOBaHUe KOMITeTeHIUU MaTepuasbl U
KOMIIeTeHLUM (Y4acTu
cpezcTBa
KOMITeTeHINH)
6 NI-1 onk1 Vicrionb3yet
OIIK-1. Crioco eH pellaTh TUIOBbIe 334a4K OCHOBHEIE 3aKOHBI TpoBepKa
ripoecCrOHa/LHOM [/1esITeIbHOCTH Ha OCHOBE MaTeMaTHJeCKHX, COLEDOKAHIS
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTUYeCKUX U €CTeCTBeHHOHAYUHBIX U Aepa
KOHTPOJIbHOM pabOoThI
€CTeCTBeHHbIX HayK C MpUMeHeHueM o61ernpodeccoHaTbHBIX i
VH(}OpPMaLOHHO-KOMMYHHKALIMOHHBIX AVCLHAIIIMH JIJI pelenns
. THTIOBRIX VH/VBUYaJIbHOTO
TeXHOJIOTUH.
rpodeccroHanbHbIX 33/jay | AOMAIIHETO 3a/aHNs
B 00/1aCTH arpOMHKeHEePHH.

Tabnwuiia 7 — Kputepuu orjeHKM KOHTPOJIbHOM pab0Thl M MHMBHU/IyaIbHOT'O IOMAIITHETO 3a/JaHMSI

IToka3arenu MakcrmaibHOe KOJTMUeCTBO 0asiioB

Cobmosienue rpadyKa BbITOTHEHHS 1
IIpaBU/IBHOCTE OTBETOB HA TEOPETHUUYEeCKHe BOTIPOCHI 4
[1paBU/ILHOCTB pelleHuys 3aja4y 3
CobJtroieHue rmpaBu 0hOpMJIEHHUS OTBeTa Ha 1
TeOpeTUYeCK1r BONpoC

CobmoieHue 1paBu/1 0OpMIIEHUS PellieHUs 3a/]auu 1
Hrtoro: 10

Tabmuia 8 — Kpurepuu oreHKH c(HOPMHPOBAHHOCTH KOMIIETEHLIMH M0 KOHTPOJIbHBIM paboTam u
VH/IMBH/1yaJIbHbIM JIOMAILHUM 3a/laHUSIM.

Kpurtepuu olieHuBaHMs ChOPMUPOBAHHOCTH KOMITeTEHLIUN
(4acTH KOMITETEHIUH)

KO,E[ 1 HaMMEeHOBdHHe Ha 6a30BOM YPOBHE Hd TTOBBIIIEHHOM YPOBHE

MAAIKATOPA AOCTIDKEHIA |\ o erorpyer orenke COOTBETCTBYET COOTBETCTBYET OIEHKE
KOMITeTeHI[UH (Y4acTu YET ol OL[EHKE «XOPOILIO» YET o
KOMIIeTeHIIH) «Y/JIOBJIETBOPUTE/ILHO» 65-85% o «OTIMYHO»
50-64% ot 86-100% ot
MaKCHMaJIbHOTO
MaKCHUMaJIbHOTO Oasia MaKCHUMaJIbHOTrO Oasiia
6ania
CrygeHt gemMoHcTpUpyeT | CTyeHT roka3sbiBaeT | OT/IMYHO B/lajieeT
M[-1 onk-1 Vicrone3yeT | yropneTBopuTensHOe XOpollee 3HaHHe TeopeTUUeCKUM
OCHOBHBIE 3aKOHBI 3HaHKMe OCHOBHOI'O TEOPeTUYECKOT0 MaTepUasIoM.
MAaTEMaTHUIECKHX, Marepuasa Moy 1. MaTepuana Moaysns 1. | IToka3biBaeT rirybokoe
eCTeCTBEHHOHAYUHbBIX U
YcBoun oCHOBHOe CriocobeH 3HaHWe U MIOHUMaHue
ob1enpodeccuoHaTbHBIX .
LUK /st pernienns | COMDKaHue CaMOCTOSTE/TEHO OCHOBHBIX TIOHSITUN U
THITOBLIX CTEXHOMETPHUUYECKHUX JleJ1aTh BBIBO/IbI U 3aKOHOB XWMHUH,
npodeccHoHaTbHBIX 3aKOHOB XWMWH, TeOpUH | 0000111eHus, TeOPeTUYeCKUX
3a71au B 00/1aCTH CTPOEHUSsI aTOMa, HaXO/UTh MPUUMHHO- | aCIIEKTOB aTOMHO-
arpoMHKeHepHUH. XUMHUECKOU CBSI3U U C/Ie/ICTBEHHbBIE CBSA3U | MOJIEKYJIIPHOTO

CTPO€HUSA MOJIEKY!I.

U TIpUBOIUTD

CTPO€HUS BellleCTBa,

3HaeT OCHOBHbIE Jl0Ka3aTe/bCTBa OCHOBHBIX T0JIO)KEHU
T0JIO’KEHUsI XUMUUeCKOM | OCHOBHBIX XUMHUYECKOH
TepPMO/JMHAMUKH U T0JIO)KeHUH TepPMO/JMHAMUKU U
KUHeTUKH. CTeXHOMETPHH, KUHeTUKU. Jlerko
BocrnipousBoaur aTOMHO- yCTaHaB/MBaeT
HayuyHble TEDMUHbI U MOJIEKY/ISIPHOU B3aUMOCBS3U MEXIY
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OCHOBHbIE TTOHSTHUS
TEOPHH, HO UMeeT
1po0Oesibl B YCBOEHUH
Marepuasna, He

TEeOpPUH CTPOEHUSI
BellleCTBa,
XUMHUECKOU
TePMOJUHAMUKHU U

Y3ydyaeMbIMU
TIPUPOJHBIMU
rpoLeccamu U
SIBJIEHUSIMH,

TMIPeNsITCTBYIOIIHE KrHeTUKU. CBOOOAHO | 0e301IMO0YHO peliaeT
JaTbHenIeMy BJ/IaJieeT HayuHOU cnoxxHble 3agauu. C
obyuenuto. [IpuMeHsieT | TEPMHHOJIOTHEH, 6€3 | BLICOKOM CTeleHbIo
MaTeMaTU4eCKUn 3aTpyJHEeHU! pellaeT | CaMOCTOATE/TbHOCTH
anmapar YiC/IeHHbIX CTaHJapTHbIE U TpUMeHsieT
MeToZ10B. B HECKOJIBKO MaTeMaTHUUyeCKui
OOJIBIIIMHCTBE C/Ty4YaeB YCJIO>)KHEHHbIE anmapar YiC/IeHHbIX
JIeMOHCTPUPYET 3a/lauu. Y CelHo MeTO/|0B.
MOHUMaHWe XUMUUeCKUX | PUMEHSIeT HdemoHcTpupyeT
rporieccoB. MoXeT 1aTb | MaTeMaTHUYeCKUN MOHMMaHue
y[IOBJIETBOPUTE/IbHBIE anmapar YAC/AeHHbIX | XUMHAYeCKUX
OTBEThI Ha BOTIPOCHI MeTOZIOB. TIPOLIeCCOB.
KOHTPOJIbHOM paboTHI, JeMmoHcTpupyeT ITposBasieT
pelIUTh CTaHAapTHbIE TOHMMaHUe TBOPYeCKUH NOAXO0A K
3a/1aum XUMHYECKUX peleHuto
VHJUBUYaTbHOTO nipotieccoB. OfHaKO MOCTaB/IeHHBIX 3a/jau
JIOMAaIlIHero 3a/lJaHusl, HO | JOMYyCKaeT 1 KPeaTUBHOCTD
JleniaeT HeCKOJIbKO HEKOTOpbIe MBILLIEHHUS
HEerpyObIX OIIHNO0K HEeTOYHOCTU TpHU

HHTepIpeTaluu

TOTyYeHHBIX

pe3y/ibTaToB

Pa3zpen 4. «PacTBopb»
Tema «O0mme cBoMcTBa pacTBOpPoB. PacueT KOHIIEHTPALMU PAaCTBOPEHHOT0 BelleCTBa»

KonrposbHas pa6ora Ne 4. «O0mue cBOMCTBa paCTBOPOB»
1. Ytro Takoe pactBop? ByayT M SBAATHCS pAacTBOpaMM CJie/lyIOIIMe CUCTeMbl (yKaKuTe
pacTBOpPHUTE/b U PAaCTBOPEHHOE BeIL[eCTBO):
A) JucmunrupoeaHHas 800a
B) peuHas 8o0a
B) mopckas 8oda

I') 6emoH

[) memannuueckuli cnias
E) caxapmblili cupon

XK) uati

3) 3smusosblil cnupm.

2. Uto Takoe pacrBopuTenb? llpuBesuTe mprMepbl M3BECTHBIX BaM pacTBopuTened. Kakoi
pacTBOpPUTeEJIb ABJIAETC YHUBepCcalbHbIM? Ilouemy?

3. [laiiTe ompejesieHMs ¥ MpHUBeJUTe NMPHMepPbI XUAKHX, TBep/bIX U ra3oBbIX PacTBOPOB.
MO>KHO /I CUMTaTh, YTO >KU/IKHE PACTBOPHI HanuboJsiee pacrpocTpaHeHsl B pupo/e? KakoBo 3HaueHue
JKUJKHX pacTBOPOB J1/I51 )KUBOM TIPUPO/IbI?

4. Yro Takoe HCTHHHBIE U KOJIJIOU/HBIe pacTBopbl? IIpuBeauTe nnpumepsl.

5. Kak oT/IMuuTh MCTHHHBIM pPacTBOp OT Ko/uIougHOro? Yrto takoe 3¢dexkt Tunpansa u
moyeMy OH He Ha0/0/jaeTcsi B MCTHHHBIX pacrBopax? Kakux pactBopoB B mpupoge 0Oonblie —
VICTUHHBIX WY KO/UIOU/HBIX?
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6. Uro Takoe HacChbIlleHHbIe, HEHACHIIEHHbIe U IepechbIlieHHbIe PacTBOpPLI? bbiBalOT /M
HeHacChlllleHHble  pacTBOPbl  KOHL|EHTPUPOBAaHHbBIMU?  BBIBAalOT /1M HAaCbIL|eHHbIE  PaCTBOPHI
pa3zbaByieHHBIMU? Kak MPUTOTOBUTH 1 IUTP HACKIILIEHHOTO PAacTBOpa XJopuja Hatpusi? Kak moayunTsb
TriepechllljeHHbIN pacTBop?

7. Uro Takoe pacrBopuMocTtb? [lpuBeauTe  mpuMepnl  BeleCcTB  paCTBOPUMBIX,
MajI0paCTBOPUMBIX ¥ HEPaCTBOPUMBIX B BOJI€.

8. O0BsACHUTE 3aBHCHMOCTH PACTBOPHUMOCTH OT NPHPOABI PACTBOPEHHOI'0 Bel[eCTBa U
PacTBOpHUTeJIA.

9. O0BsICHUTE 3aBHCHMOCTH PacTBOPUMOCTH OT Temmeparypbl. UTo Takoe TeruioTa
pacTBOpeHUs BellleCTBa?

10. ITouemy pacTBOpeHHe CUHMTaeTc (PU3UKO-XMMHUYECKMM IPOLIecCCOM, a PacTBOPHI
3aHMMAKT MPOMEXYTOUHOe TMO/IOKeHHe MEeXAY XUMHUYEeCKHMH COeJUHeHUSIMHM H OO0BIYHBIMH
MexXaHU4YeCKUMHU CMeCsIMHU?

11. Yto Takoe mpouneHTHass KOHLeHTpalus pacrBopa? CKOJIbKO rPaMMOB UKCTOrO XJIOpUZA
Hatpus copepxxutcs B 500 rpammax5%-HOro pacrsopa?

12. Yro Takoe Mo/ibHas J0/I1 pacTBOPeHHOro BewmecrBa? PactBop cogepxut 1 momnb comu, 1
MoJIb caxapa 4 8 mosei Bogpl. Uemy paBHa MO/bHas OJIsL COMIA?

13. YUto Takoe Mo/iApHAasA KOHI[eHTpAIusA pacrBopa? B jabopartopuu CTOUT 2-X JIMTPOBast
e€MKOCTb C pacTBOpOM rujpokcuza Hatpus. Ha stukerke nHanucano: 2M NaOH. Kakasa macca
TUPOKCH/Ia HaTpUsi coflep>kKUTcs B 3To eMKOCTH (1 mosib NaOH = 40 r)?

14. Yro Takoe mMosisibHasA KOHIleHTpanusa pacreopa? Kak npurotoBute 1m H>SOs4 (1 monb
H>S04=98r)?

15. YTo Takoe HOpMa/ibHasA KOHLIeHTpaLusa pacreopa?

a. B ymaboparopuu crout emMkocTh ¢ pactBopoM NaOH. Ha stuketke Harmcano: 11 NaOH.
CKO/IbKO rpaMMOB TMIPOKCHUAA HAaTpus cogepxxutcs B 0,5 1 Takoro pacrsopa?

b. B nabopaTopuu CTOST ABe KOJIOBI C paCTBOpaMH CepPHOM KMC/IOThL. Ha oiHOM HammcaHo
— 1M HSO4, nHa ppyroii — 2H H»SOs. B kakoii konmbe Haxogutcsi 0Oosee
KOHL|eHTPHPOBAHHBIN pacTBOp?

16. Uto Takoe THUTp pacTBopa? B Kakux oiyyasix OOBIYHO TIPUMEHSAETCSl Takas
KOHIeHTpauusa? B 1 ymrpe pactBopa cofepxutcss 1 rpamm xjopuga Oapusi. Uemy paBeH TUTP
pactBopa?

17. Kak COOTHOCATCA TeMmmepaTrypbl KHIIEHHSI PAacTBOPOB M YHCTBIX PpacTBOpUTe/ei?
ITouemy? Mmetorcsi 2%-Hbiii U 20%-HbIM pacTBOPbI XJI0pyAa HaTpus. Kakoil u3 Hux OyJer Kumetb
ripu 6osiee BLICOKOU Temriepatype?

18. Kak cooTHoOCATCA TemmepaTypbl 3aMep3aHUsA PacTBOPOB M YHCTBIX pacTBOpHUTe/eH?
ITouemy? I'me npumeHsieTcst 3TO siBieHHWe? Kakoil M3 pacTBOpPOB Xjopyfja Hatpusi — 5%-HbIA WU
50%-HbIi — OyeT 3aMep3aTh Npy O0o/iee HU3KOM TemriepaType?

Tema «IJ/1eKTpo/IMTHUECKas JUCcolHanusi. BoAopogHbIH MoOKa3aTe/ib CpeJbl pacTBOpa»
KourposibHasa pa6ora Ne 5. «IIeKTpo/MTHYECKAsA JUCCOI[HALMS»

1) Pasgenute HuKerepeuuc/ieHHbIe Bell[eCTBa Ha 3/I€KTPOIUTBHI U HE3JIeKTPOIUThI: 2UOPOKCUO
Hampus, COASIHasi KUCA0Mda, 35Mado/n, da30mHas Kucaomd, Memusaoeblli cnupm, X10puod meou,
ayemoH, cynbgham Kanusi, 6eH30/1, ayemusieH.

2) Uto Takoe 371eKTPOJIUTHYECKast JUCCOLalLvs?

3) CdopmynupyiiTe OCHOBHBIE TI0JIOKEHHS Meopuu 3/71eKmpo/aumuyeckoll duccoyuayuu:

4) [aHbl C/iefyroliyde WOHBI: HAmMpus, X10pd, MdazHusi, liodd, Kaabyus, AMMOHUS, AAIOMUHUS,
cyabgpam-uoH, Humpam-uoH, ¢pocpam-uoH. Pa3fennre Ux Ha KATUOHBI ¥ aHUOHBI.

5) [aiiTe oripefiesieHUs1 C/Ie[[yIOLIUM TTOHSTHSIM:

e Conveamayus
e Conbeam
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e T'udpamayus
e T'udpam
e CmeneHb ouccoyuayuu

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

7) [lns creAyrolux 3/1eKTPOIMTOB — ¢pocpama mazHusi, cynbhuma Hampusi, YKCYCHOU KUucaomal U
nepMaHeaHama Kaaus — HaluvIIUTe ypaBHEHWSs [UCCOLMAaLWH, (OpMy/ay KOHCTaHThl AUCCOLMALIMUA U
YKa)KUATE 3JIeKTPOJIUT, KOTOPbIM HY)KHO [J00aBUTb B Ka)KIOM Cjydae, 4TOObI YMEHBIIWTb CTeIleHb
[ CCOLaLvN.

8) Uto Takoe npou3eedeHue pacmeopumMocmu 371eKTPOUTa’?

9) PaccuuTaiiTe Tpou3Be/leHHs] PAaCTBOPUMOCTHM CJie[ylolux 3jekTponutoB: 0,IM ¢pocpama

kanbyusi; 0,2M 6pomuda amomuHusi; 0,3M cuaukama Hampusi.

10) KakoBbl yc/10BUSI BbiTlaZileHUs1 OCajika B pacTBope?

11) Tlpu po6aBieHUM KAaKMX CUIBHBIX 3JIEKTPOJIMTOB MOYKHO JOOWUTBHCS BBIMIAJIEHUS] OCaJKa B

pacTBope xjopua cepedpa? Uem 3T0 00BSCHSIETCS?

12) Yto Takoe uoHHoe npou3seedeHue 800bl?

13) Uro Takoe €000poOHbBILI NoKazame/ab CpeAbl PAacTBOpa W YeMy OH paBeH B KHUCJIOH,

HEeWTpaJIbHOW U 111eJIOUHOU cpefiax?
14) PaccuuraiiTe BOJOPOAHbIN IMOKa3aTe/ b Cpe/ibl pacTBOpa [JIs:
e 0,1 M conaHoll Kucnromol;
e 0,05 M cepHoli Kuciomnl;
e 0,1H eudpokcuda Hampus.

Tema «I'ujposm3 cosien»

KourposbHaa pa6ora Ne 6. «'maposu3 cosei»

1. Uto Takoe ruzposin3? KakoBbl 10/I0KUTeTbHBIE U OTPULIaTe/TbHbIe CTOPOHBI 3TOTO SIBJIEHUS?

2. Harummmre ypaBHeHWe THAPOJHM3a COJM, 0Opa30BaHHOW Cabol KHUCJIOTOM U CHIBHBIM
ocHoBaHueM. KakoBa OyzieT cpesia B 1oJiyueHHOM pacTBope?

3. Harummre ypaBHeHWe THPOJM3a COJM, OOpa30BaHHOW CH/IbHOW KHCIOTOW W C1abbM
OCHOBaHMeM. YKaXUTe CcpeJly pacTBopa.

4. Hamuimwute ypaBHeHWe TH/PO/M3a COMM, OOpa30BaHHOM Cabod KHC/IOTOM W Cr1abbiM
ocHoBaHveM. KakoB xapakTep cpejibl pacTBOpa?

5. Harumwmre ypaBHeHHe THApOJM3a COMHM, OOpa30BaHHOW CUIbHOM KHCIOTOW W CHIbHBIM
ocHoBaHveM. KakoBa cpezia pactBopa?

6. Hanuiurre xvMuueckrie (GopMyJibl HKeNPUBeIeHHBIX COJIel U MOCTaBbTe 3HAK «+» HANPOTUB
Ka)KZI0M 13 HUX B COOTBETCTBYIOIIIeH sueiike TabIUIbl, eC/Id COJTb TIPOSIB/ISIET YKa3aHHbIe CBOMCTBA.
He
noogepzaemcsi
2uoponusy

Xumuueckas | nodsepeaemcs
¢opmyna 2uoponusy

2uopoauszyemcs | 2uopo/ausyemcs
Nno KAMUOHY Nno aGHUOHY

Conb

Xopuz,
Menu
Cynbdar
bapus
docdaTt
Kanus
Hutpat
Jlutus
dTopup,
Harpus
bpomup
Kesnesa
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7. Hanumrre xumuueckue (popMyJibl HIKeNPUBeJeHHbIX COJield U MOCTaBbTe 3HAK «+» HAlPOTUB
Ka)X/J0l U3 HUX B COOTBETCTBYIOLeH siuelike TabJIMLIbIL, €C/IU COJIb MPOSIB/IsIeT yKa3aHHble CBOMCTBA.

Contb Xumuyeckas | Helimpa/nbHas Kucias — cpeoa | weaouHas cpeoa
¢opmyna cpeda pacmeopa | pacmeopa pacmeopa

Cunukar Hatpus

Cynbgar XKenesza

Xnopup Kanbuust

Hutpar meau
Cynbbur Kanus

8. Harmucartb ypaBHeHUs1 CTylleHYaTOro ruJpoJsir3a cynbdara xxese3a (11I).

9. Hamwmcartb ypaBHeHUs CTYII€HYATOr0 TH/IPOIM3a CyIbduUTa Kaausl.

10. Yto Takoe crereHb ruzposm3a? Kakue dhakTopbl M KakuM 006pa3oM Ha Hee B/IHSIOT?

11. B kakux cjiyuyasix ocjabieHHr0 THpo/r3a OyzeT CriocoOCTBOBaTh MOJKUCIEHHEe pacTBopa?
OTBeT nosicHUTe.

12. B kakux ciydasix ocsabneHur0 ruzaponvsa OyzeTr crocoOCTBOBAaTh TMOJILe/laudBaHie

pactBopa? OTBeT TOSICHUTE.
13. Yro Takoe KOHCTaHTa rufponus3a? Hamuimre ee BelpakeHMe 1 IpolLiecca ripoaun3a

Tunoesle 3agauu ansa U/I3 no Ttemam «O0IasA XapaKTePUCTHKA PAaCTBOPOB.
Pacuer KOHI|eHTpPaLii PaCTBOPEHHOI0 Bel[eCTBa», «JJIeKTPO/IUTHUECKAs AUCCOL AL,
Bopaopoaublii moka3are/b cpeAbl pacTBopa», « 'mapoms coeii»

1. BbluvciuTe MOJSIIBHYHO U SKBHBAJIeHTHYIO KOHLieHTpauuu 12%-ro pactBopa cynbgara
aMMOHUs (TZIOTHOCTB pacTtBopa 1,069 r/mn).

2. BpluncuTe 5KBHBAJIEHTHYIO KOHLIEHTPALMI0O U MOJISIPHYIO [0/t Cy/b(ara aJtoMUHUS B
20%- HOM pacTBOpe IJIOTHOCTBIO 1,226 r/mit.

3. DKBUBaJIeHTHast KOHLIEHTPALUs KapOoHaTa HaTpHs B pacTBope roTHocThio 1,040 paeHa 0,80
H. Bblurcivre MacCcoBytO ZI0H0 U MOJISIPHYHO [I0/TF0 KapOoHaTa HaTpusi B pacTBOpe.

4. MoJisipHasi KOHLIeHTpaLys THAPOKCH/a HaTpusl B pacTBOpe MI0THOCTEIO 1,180 paBHa 4,85 M.
BbruncinTe MaccoByro O/TH0 TUAPOKCH/A HATPUSL U MOJISVIBHOCTB pacTBoOpa.

5. KakoBa Macca x/iopyzia KajbIys, HeobxoauMasi s ipurotoBienust 250 ms1 2H pactBopa?
Bblunciire MOJISIZIBHOCTB pacTBOpa, ec/v ero rjaoTHOCTh 1,050 r/mit.

6. KakoBa macca kapboHaTa HaTpusi, HeoOxozumasi ansi mpurotoBienuss 200 mn 0,7 M
pactBopa? BeruncimTe MOSIPHYIO [OJIFO COJIM B 3TOM pacTBOpe, eC/iv ero mioTHOCThb 1,070 r/mi.

7. CkonbKo mi1 96% - ro pacTBOpa CepHOM KUCJIOThI TIJIOTHOCTHIO 1,84 T/M1 HY>XKHO B3ATb /s
npurotossienus 0,5 1 0,2 H pactBopa. Berurcivte MOSIbBHOCTb UCXOAHOTO PacTBOpA.

8. Ckonbko M 6,35 H pactBopa cynbgara aMmmMoHus1 (M/IOTHOCTH pacTBopa 1,200 r/mit) HY>KHO
B3ATb s npurotosneHus 200 ma 10%-ro pactBopa MmioTHOCTBRO 1,057 r/mMn? Beruucaure
5KBUBA/IEHTHYIO KOHLIEHTPALIMI0 KOHEUHOr'0 pacTBopa.

9. BelunciuTe MOJISIPDHYIO KOHLIEHTPALMK0 M MOJISIDHYIO O HUTpaTa Kanus B 20% - HOM
pacTBope I0THOCThIO 1,056 r/mi.

10. Kakoit obwvem Bogbl HyXHO fo6aButh K 300 mm 2,8 H pacTBopa CepHO# KHCIOTHI
ioTHOCTEIO 1,085 r/Mn s monyueHusi 9%-ro pactBopa? BbluncivMTe MOJSIZIBHOCTD MCXOZHOTO
pacTBopa.

11. Berunc/iuTe 5KBUBA/IEHTHYIO KOHLIEHTPALIMIO M MaCCOBYIO [OJIF0 HUTpara MarHus B 16%-
HOM pacTBoOpe IJIOTHOCTBIO 1,127 r/mi.
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Tabmita 9 — dopmupyeMble KOMIETEHIUH (W/IA UX YaCTH)

Koz v HauMeHOBaHMe VHWKATOpa OueHouHbIe
Ko/ v HalMeHOBaHWe KOMTIeTEeHLIUN JOCTWKEHHUsS] KOMIIeTeHLIMH (4acTu MaTrepuasbl U
KOMIETEeHLUH) cpezicTBa
OIIK-1. CriocobeH pelriaTh TUTIOBbIE
331Ul PO eCCUOHaTLHOI W[I-1 onk-1 Vicmonb3yeT ocHOBHEIe Hposepka
JleSTeNbHOCTH Ha OCHOBe 3HaHUM 3dKOHBI MaTEMATHHECKUX, COACPRAHA
OCHOBHbIX 3aKOHOB MaTeMaTHUECKUX U ECTECTBEHHOHAYHHBIX 1 KOHTPOJILHOU
€CTECTBEHHBIX HAYK C MHMEHEHHEM ob11ernpodeccuoHaTBHBIX paboThI UMK
HHQOPMALHOHHO-KOMMYHHKALHOHHEX | * [0 e hioRamurbix 53800 B | ooy
TeXHOJIOTHH. g6HaCTI/I aFPOI/IH)KeHepAI/II/I AOMBILHETO
: 3a/laHus

Tabsmia 10 — Kputepuu olleHKM KOHTPOJIbHOM PaboThl M MHIMBU/yaIbHOTO JIOMAIITHETO 3a[aHUsI

TTokazarenu

MakcuMaibHOe KOJIMUYeCTBO 0asijioB

CobJtroieHre rpadKa BbITOTHEHUS 1

[TpaBU/ILHOCTH OTBETOB Ha TEOpPETUUeCKHe BOMPOCHI

CobmosieHue ripaBus1 ohopmiIeHHsT OTBeTa Ha

TEOPETI/I‘JECKI/Iﬁ BOITPpOC

4
[TpaBU/IBHOCTH pellleHys 3a/a4 3
1
1

CobmrosieHue ripaBus1 0opMiIeHHs! pellieH s 3a/jauu

Uroro:

10

Tabmuia 11 — Kpurepun orjeHKHM C(OPMHUPOBAHHOCTH KOMIIETEHIUH 10 KOHTPOJIbHBIM paboTaM u
VH/MBU/yalbHbIM JJOMAalIHUM 3a/IaHUsIM

Kop v HaumeHOBaHMe

Kpurepuu orjenrBanusi chopMUPOBaHHOCTU KOMITeTEHLIUU

(JacTvl KOMITETEHIIUN)

Ha 0a30BOM ypOBHe Ha TOBBIIIEHHOM YDOBHE
WH/AWKATOpa JOCTKEeHHs
KOMIIETEHLIH (YacTH COOTBETCTBYET OLleHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLleHKe
KOMIICTEHIHH) «yJIOBJIETBOPHTE/TEHO» «XOpOLLO» «OTJTMYHO»
50-64% OT MakCHMaIbHOT O 65-85% ot 86-100% ot
Gana MaKCHMMaJbHOTO Dasiia MaKCHMaJTbHOTO Oaria
CTyzmeHT JeMOHCTPUpPYeT CTyzeHT MMOKa3bIBaeT OTnuuHO Bnajeet
NIO-1 onk-1 Ucrionb3yeT | yAOBIETBOPUTENIBHOE XOpolllee 3HaHHe TeOPeTUYECKUM
OCHOBHbI€E 3aKOHbI 3HaHUe OCHOBHOTO TeopeTUyecKoro MaTepUasIoM.
MaTeMaTUUYeCKHX, MaTepHasa. Y CBOU/I Marepuasa. CriocobeH [MToka3sbiBaeT riybokoe
eCTeCTBEHHOHAyUHBIX U | OCHOBHOE COZIep>KaHHe CaMOCTOSITE/IbHO JieJlaTh | 3HaHWe W TIOHUMaHKe
ob11jernpodecCOHaNbHBIX | TEOPUU PACTBOPOB, 3HAET BBIBO/IbI U 000011IeHYH, OCHOBHBIX [10JI0’KEHUI
JVCLIVTUTAH JJ151 pellieHus] | CTIOCOObI BBIPXKEeHUS HaXOJUTb IPUYUHHO- TEOPUH PaCTBODOB,
TUIOBBIX KOHLIeHTpalu C/lefICTBEHHBbIE CBSI3U U criocobeH
npodecCHOHAMbHBIX PacTBOPEHHOTO BellleCTBa, | MPUBOAUTH CaMOCTOSITENTbHO
3a7ia4 B 06/1acTH yMeeT NPUMEHSITh Ha [l0Ka3aTesbCTBa MIPUMEHUTh Ha NpaKTHKe
arpouHXeHepHH. TIPaKTHKE TTOJI0KEeHUs OCHOBHBIX TTOJIOKEHUN pa3/iuuHbIe acTeKThl
Teopuu TeopUU PacTBOPOB, Teopuu
3/1IeKTPOJTUTUUECKOM 3/1eKTPOJTUTUUECKOM 3/IeKTPOJIUTUUECKOM
JUCCOLMALIN, HO UMeeT JUCCOLMALIN U JUCCOLMALIN U
npo06eJibl B yCBOEHUH TU/poJin3a coseil. ryzposusa coseit. Jlerko
MaTepuasa, He CBobogHO Bnageet yCTaHaB/IUBaeT
TIPEersITCTBYOLL1E Hay4HOM B3aKMMOCBSI3U MeXY
JanbHerIieMy o0yueHH0. | TePMUHOJIOTHEH, 6e3 M3y4aeMbIMH
BocrponsBoguT Hay4yHble 3aTpy/iHEeHU! pelliaeT MIPUPOAHBIMU
TEePMUHBI U 3HaeT CTaHZapTHbIE U TripoLieccamy 1
pacueTHbIe (POPMYJIBL. HECKOJIbKO SIBJIEHUSIMHU,
[Tpumensiet YCJIO)KHEeHHbIe 3a/jauyl. 6e3011MO0YHO peraeT
MaTeMaTUUYeCKUH afmapar | Y CIelIHo MpUMeHsieT c10kHBIe 3a7aun. C
YUC/IeHHBIX MeTO/0B. B MaTeMaTUuYeCKUn BBICOKO! CTeIeHbt0
OOJIBIIIMHCTBE CJTyyaeB anmapar YdCIeHHBIX CaMOCTOSITENTbHOCTH
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[leMOHCTpUpYyeT
MMOHMMaHHe XUMUYeCKUX
nporueccoB. MoxeT fatb
YIOBJIETBOPUTEJIbHbIE
OTBEeTHI Ha BOTIPOCHI
KOHTPOJIbHOM paboThl,
PeLUUTb CTaHAApTHbIE
3a/lauv UHAUBUAYaIbHOTO
JlOMallHero 3alaHusi, HO

MeTO/|0B.
JemMoHCTpUpYyeT
MOHMMaHVe XVMUYeCKUX
niporjeccoB. OfHaKo
[IOIyCKaeT HEKOTOpkIe
HETOYHOCTH I1pH
VHTepIipeTaLuu
T10JIyYeHHBIX
pe3y/bTaToB

TIpUMeHsIeT
MaTeMaThueCKUM
amrapaT YHUC/IeHHBIX
MeTO/IOB.
HeMoHcTpupyet
TOHUMaHHe XUMUYeCKUX
niporeccoB. IlposiBiisier
TBOpYECKUi TOAX0[ K
peIIeHU0 OCTaB/IeHHBIX

JieslaeT HeCKOJIBKO
HerpyOBIX OIIMO0K

3d/1a4 U KpeaTUBHOCTDb
MBIIJIEHHA

Tema «XuMHUYeCKHEe HCTOUHUKH Y/IEKTPUYECKOH YHePrum»

KourposbHaa pa6ora Ne 7. «CBOMCTBA MeTa//IOB. JJIEKTPOAHBIE MOTEeHIIHA/IbD»

1. Kakux 571eMeHTOB B TMpupofe Oosbllle — MeTa/VIoOB WIA HeMeTaslyioB?
apaymeHmupylime).

2. Kakuve CBOWCTBa OT/IMYAIOT MeTa/lbl OT HeMeTasyIoB? MOXKHO JIM TPOBECTU Pe3KYH0 FPaHULly
MeXIy MeTaj/ylaMu U HeMeTalJlaMy?

3. IlpuBeguTe MprMepsl XUMHUUYECKUX 3JIEMEHTOB, IPOSBI/AIOLIMX KaK MeTa/UIhuecKue, Tak U
HeMeTa/l/InuecKre CBOMCTBA.

4. Knaccupuuypyiite ciiefytole MeTa/ulbl — Jicesne30, Jaumull, Hampuil, Ko6aabm, meob,
30/10mo, 80/1b(hpam — 10 TEXHUYECKUM MPH3HAKaM, TIJIOTHOCTU, TBEPJOCTU U TeMrlepaType MiaBaeHus!.

5. UTo Takoe ABOMHOM 3/71eKTPUUECKUI C/I0M Y KaK OH BO3HUKAeT?

6. [IBa MeTasia — YuHK u MeOb — OTYyILleHbI B PACTBOPbI CBOUX cosield. OMUILKTe MPOLeCChl MPU
3TOM IpoTeKaroiue. B ueM pasnnuue?

7. UTo Takoe 3/1eKTPO/HbIN TTOTeHI1aa MeTaiaa? MO)KHO /I ero HermocpeCTBEHHO U3MepPHUTh?

8. Uto Takoe cTaH[apTHBIN 3/1€KTPOAHBINA NOTeHLMan? [l yero oH Hy>eH?

9. V13 uero coCcTOUT BOJOPOJHBIN 3/IEKTPOA?

10. Kak u3mMepuThb CcTaHAapTHBIN 3/IeKTPOHBIN MTOTEHLIMA/ JKe/Ie3HOr0 3/1eKTpoza?

11. B #Ba cocyza c ronyobIM paCTBOPOM MEeZHOTO KYTOpOCa MIOMeCTHI/IU: B TEPBBIN — [JUHKOBYIO
TJIaCTUHKY, @ BO BTOpPOW — cepeOpsiHyl0. B KakoMm cocyjie 1iBeT pacTBOpa MOCTEleHHO IporajeT?
[Touemy? Hanvimmre ypaBHeHUsI peakLjyii.

12. YBenuuuTCs, yMEHBIIUTCS UM OCTaHeTCst 6e3 M3MeHeHUs] Macca LJMHKOBOM T/IaCTUHKY TIPU
B3auMojielicTBuM ee ¢ pactBopamu: a) CuSQOs, 6) MgSOs, B) Pb(NO3),? Ilouemy? Harummmre
yPaBHeHUs peakLyii.

(Omeem

Tema «XHMHUeCKHe HCTOUHUKH 3/IeKTPUUYECKO# SHeprum»

KonTponbHasi padora Ne8. «XuMHUYeCKHe HCTOUHUKH JIEKTPUUECKOH YHEPTHH»

1. Yro Takoe XUMHYeCKMe HCTOYHUKUA TOKa? KakoBbl MX IpeuMyllecTBa Iiepej APYrUMH

VICTOYHUKAMU JIEKTPUYECKOW SHEprun?
2. [laviTe ompepeneHus C/IeAYIOLUM TUIaM raJlbBAHUUECKHUX 3/IEMEHTOB:
e [lepsuuHble 2a1b8aHUYECKUE 31eMEHMbL

BmopuuHble 2anbeaHuueckue 3/1eMeHmbl
KuokocmHble 3nemeHmbl
Cyxue 31emeHmbl
Xumuueckue 2a/1b8aHUYeCKUe 3/1eMeHMbl
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e KoHyeHmpayuoHHble 3/1eMeHmMbl
e Peodokco-yenu

e AKKymMyAsimopbl

e TonausHble 31emeHmbl

3. Kakue 13 repeurc/ieHHbIX 3/IeMEHTOB SIB/ISIIOTCSI HauboJiee MepCrieKTUBHBIMU U TIOUeMy?

4. CocraBbTe CXeMbl [BYX ra/JbBaHUYECKUX 3/7IeMEHTOB, B OJJHOM W3 KOTOPBIX HUKe/b SIB/ISAETCSH
KaToJoM, a B JpYyroM — aHozioM. Haruivre ypaBHeHUs 3/IeKTPOZJHBIX MPOLIECCOB, MPOTEKaroLUX B
9TUX d/IeMeHTax.

5. CocTaBbTe CxeMy KOHLIEHTPaLlMOHHOI'O rajlbBaHUUECKOr0 37ieMeHTa C MeJHbIMU 3/1eKTPOJaMHU.
Hamwminmire ypaBHEHHUsI TMPOLIECCOB, TpOTEKarommx Ipu ero pabore. Boerumcomre 3C.  Kak
onpeie/IMTh KaTo/, U aHO/, B KOHLIEHTPAL[MOHHOM 3j1eMeHTe?

6. CocTtaBbTe CXeMmy, HalMIlIMTe ypaBHEHUS 3/€KTPOJAHBIX MpoLeccoB U Bbuucaute I/C
raJbBaHUUECKOT0 3JIeMeHTa, COCTOSIIIero U3 cepeOpsiHbIX 37IeKTPO/IOB, OMYIeHHBIX, COOTBETCTBEHHO,
B 0,01 u 1H pacTBOpBI HUTpATa cepebpa.

7. CocTaBbTe CXeMy, HalMIIMTe ypaBHEHWs 3/IeKTPOJHBIX IpoueccoB M BbluMomTe IIC
raJibBaHUUECKOr0 37eMeHTa, COCTOSILLer0 W3 CBHUHLIOBOM M MarHWeBOW IUIaCTHH, OMYILEHHBIX,
cootBetcTBeHHO, B 0,1 M u 0,01 M pactBopsl cBoux cosieli. Kakumu criocobamu MOYKHO YBeJTUUWTh
9/ C storo s3nemenra B 20 pa3?

8. XKenesHasi U cepeOpsiHasi MJIACTUHBI COeAMHEHBI BHEITHWM TPOBOJHUKOM U OMyIiieHbl B 1M
pacTBop CepHOM KHUCIOThl. CocTaBbTe CXeMy [aHHOIO TajbBaHUUECKOTO 3/eMeHTa, HalluIIuTe
TPOLIECCHI, TIPOTEKAroII[He Ha 3/IeKTPoAaX, Beruucaute JIC.

9. CocTaBbTe CXeMy KaJMMMI-MeJHOrO rajbBaHUYeCKOrO 3/eMeHTa C KOHL|eHTpalyel pacTBOPOB
s1ekTposiuToB paBHOW 0,1 Monb/n. Paccuutaiite D[JC. Kak usmenurcs 3C JaHHOTO 37€MeHTa,
eC/Iu:

e KOHLIEHTpALMIO 3JIeKTPO/IUTA Y aHOoZa yBenuunTh B 10 pas, a y KatoZja yMeHbIIUTh B 10 pas?
e KOHLIEHTpALMIO 3JIeKTPO/IUTA Y aHoZa ymeHbLIUTh B 10 pas, a y katoza yBeanuuTs B 10 pas?
e KOHLIeHTpalK 000MX 3/1eKTPOJTUTOB yBeMuuTh B 10 pas?

10. CocTaBbTe CXeMbl aTFOMHUHUKA-XPOMOBOTO, MarHUW-KOOAIbTOBOTO, JIMTHH-CEPeOpPSHOTO U
)KeJIe301[MHKOBOT0 Ta/lbBaHMUECKHUX 371eMeHTOB. Kakoli U3 3THX 371eMeHTOB OyzeT faBaTb HaubOJIbIIYIO
3/ C npu yc/i0BUM paBeHCTBAa KOHLIEHTPALIMU BCEX 3/IeKTPOJIUTOB?

11. Kakue Xx¥MHruecKue IpoLecChl IIPOTEeKar0T Ha 3/IeKTPoAax Ipy 3apsi/ike U paspsike KUCJI0THOIO
CBUHILIOBOT'0 aKKyMyJiITopa?

12. Kake XxuMHYecKyde TIpOLeCChl IIPOTEKar0T Ha 3JIeKTpPOoJax IIpU 3apsjke U paspsjke
JKerie30HUKe/IeBOro akKyMy/isiTopa?

13. CpaBHuTe 110 JOCTOMHCTBAM U HeloCTaTKaM KHUC/IOTHbBIE U L1je/I0UHbIe aKKyMYJIITOpbl. KakoBbl
00/1aCTH UX PUMEHEHUS?

14. Harumwrte ypaBHEHHsI TIPOIIECCOB, MPOTEKAIOIIMX IPU paboTe BOAOPOAHO-KHCIOPOJHOTO
TOIJIMBHOTO 37IeMeHTa. B ueM rpenMyiriecTBa TOMJIMBHBIX 3JIEMEHTOB Tepe/ aKKyMYy/IsITOpaMu’?

15. MOKHO 1 TIOCTaBUTh 5KOJIOTMYECKU YMCTBIN BOJOPOAHBINA TOIIMBHBIN 371IeMEHT Ha Ha3eMHbIN
TPAHCTIOPT BMECTO CBUHIIOBOTO AKKyMYJIAITOpa W PEIIUTh TaKUM 00pa3oM mpobsieMy 3arpsi3HeHust
aTMoc(epHOro Bo3zyxa?

Tema «IJJIeKTpo/IU3»

KonTtposibHas pa6ora Ne9. «DmeKTposm3»

1. KakuM yueHbIM OBLJIO OTKPBITO sIB/IEHUE /1IeKTPO/IM3a U BbIBeJjleHbl OCHOBHbIE 3aKOHOMEPHOCTU
MPOTEeKaHUs 3/IeKTPOIUTUUECKUX TIPOLIeCCOB?

2. aiiTe onpeziesieHUs C/IeYIOLLMM TIOHATUSM: 3/1EKTPO/IU3, 3/IEKTPO/IU3 HAa aKTUBHBIX
37IeKTPOJiax, 3/IeKTPO/IU3 HAa UHEPTHBIX 3/IeKTPO/axX, 3/1eKTPo/IM3ep, raibBaHuyecKas: BaHHa.

3. Kak 3apsiKeHbl 3/1eKTPO/ibl (KaTOZ, U aHOJ,) B 3JIeKTposv3epe?

4. Tlouemy B raJibBaHU4eCKOM 3JIeMEHTe 3/IeKTPO/bI 3apsKeHbl MHaue?
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5. Ha KakoMm 3/1eKTpo/ie UZeT IpoLjecC BOCCTAHOB/IEHNS], 8 Ha KAKOM — TIPOLIeCC OKUC/IeHUs?
6. KakoB MexaH13M NpOTeKaHUs 3/IeKTPOJIUTUUECKOro rporjecca?
7. KakoBbl TpeMMyIlecTBa 3/eKTPOM3a T1epe] OOBIYHOM OKHC/IHTETHHO-BOCCTaHOBUTETbHOU
peakiuen?
8. Cchopmynupyiite ciiefyroliye orpe/eneHusi, J0M0JHUB UX pacueTHbIMU (pOpMy/iaMH TaM, I7e
3TO He0OXOJUMO:
e [lepBblii 3aKOH 3/IEKTPOJIN3a;
e JJIeKTPOXUMHUUECKUI SKBUBA/IEHT BEILleCTBa;
e BTOpOoi1 3aKOH 3/1eKTPO/IN3a;
e [locrosgHHas @apages.
9. Kakue MeTanibl Henb3sl MOMYYUTh 3/€KTPOIM30M DPACTBOPOB UX cCoJiell (MOXKHO BBIJEIUTH
TOIBKO U3 PacrijiaBoB)?
10. B kakoe ycyioBre He0OX0AUMO COOJTIOAATD TIPU MPOBEJeHUH IeKTPOIMTHYEeCKOTo TpoLiecca Ha
aKTMBHBIX 3/1eEKTPOjax?
11. [l KaKuX 1je/iell UCIO/Ib3YeTCs 37IeKTPOJIM3 Ha aKTUBHBIX 3/1eKTpOAax?
12. Kakue MaTepuasbl IPUMEHSIIOTCS [/ U3TOTOBJ/IEHHSI UHEPTHBIX 3/1eKTPO/IOB?
13. B Kakux 0Tpac/isgX NPOMBILIJIEHHOCTH TPUMEHSIETCS 3JIEKTPOJIN3?
14. HanuimTe ypaBHeHUS 3/IeKTPO/IM3a PACTBOPOB C/IeAYIOLMX COJIeH:
Humpama yuuka;
Bpomuda medu;
Cynbcgpama dxncenesa (11);
docgama kanusi;
e  ®mopuda aumus.
15. Perure 3azaum:
A) Ilpu snekTponu3e pacTBOpa XJ0pyja MeAu Ha aHoje Bbigenunocb 560 ma  rasza (H.y.).
Hanucatb ypaBHeHue 1poLjecca 3/1eKTpOou3a U HaWTH MacCy MeJiy, BbIIe/IUBLIENCS Ha KaToZe.
b) Boeruncmute Maccy cepebpa, BbIIENMBILETOCS Ha KaToze TPY MPOMyCKaHWM TOKa CUIoW 6A
yepe3 pacTBOp HUTpaTa cepebpa B TeueHue 30 MUHYT.
B) CkosibKo BpeMeHM 1TOTPeOyeTCst [/t TIOJTHOTO Pa3/IoyKeHUsi 2 MoJield BO/[bI TOKOM CUJIoN 2 A?
I') Ilpu snekTponu3e BOLHOTO pacTBopa COMU 3HaueHre pH B Mpus/ieKTpOJHOM MNPOCTPaHCTBE
BO3pOC/0. PacTBOp KakoW COMM MOJBEPrcs 3/1eKTPOU3Y:
a) xaopuda medu; 6) xnopuda Kaausi; 8) HUmMpama meou ?
Hanrcatb ypaBHeHUsI 3/1€KTPOJIMTUUECKUX TTPOLIECCOB.

Tunossle 3afauu 1A /13 o Temam:
«OKHMC/IUTEe/TIbHO-BOCCTAaHOBHUTE/IbHBIE NPOLeCChI»,
«XMMHYeCKHe NCTOYHHUKH 3/1eKTPUUECKOH SHEePruu»,
«JnekTposm3», «Koppo3us MeTaiioBy».

CocraBbTe ypaBHEHHE OKHUC/IUTETbHO-BOCCTAHOBUTE/NBHOM peaklvy, UAYLIeN M0 C/eAyrollen
cxeMe. PaccraBbTe KO3()(ULIMEHTHI B yPaBHEHUH peaKL[UH.

[Ona Kax[OOW peakLuHU YyKaXWTe, KaKoe BelecTBO SB/SeTCd OKWUCIUTeNeM, Kakoe —
BOCCTAHOBUTEJIEM; KaKOe BelL[eCTBO OKMC/ISIeTCS], KAKOe - BOCCTaHABJ/IMBAeTCSl.

1. KMnOg4+ H3PO3+ H2SO4 — MnSOs+ H3PO4+ KzSO4 + H2O

2.NaSO3 + KMnO4 + H2O - NaxSOs + MnO; + KOH

3.KBr + KBrO3 + H,SO4 - Br + K;SO4 + H,O

4. KMnO4+ NapSO3 + KOH - KoMnO4 + NaxSO4 + H,O

5. AsHz + HNO3 - H3AsO4+NO2 + H.O

6. Cd + KMnO4 + HySO4 — CdSO4 + MnSOs4 + KoSOs + HXO

7.Cr203 + KC103 + KOH - KoCrO4 + KC1 + H2O

8. MinSO4 + PbO; + HNO3 - HMnOs + Pb(NOz3)2 + PbSO4 + H20
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9. FeSO4 + KoCrO7 + HaSO4 — Fex(SO4) + Cra(SO4)3 + KoSO4 + H20
10. KoCrO7 + H3PO3 + HoSOs — Cro(SO4)3 + H3PO4 + KoSO4 + HXO
11. H3AsO3 + KMnOs + H>SO4 —» H3AsO4 + MnSOs + KoSO4 + HO

[ns crepyrolux 3aflaHUii COCTaBbTe CXeMYy, HalUIIIUTe YpaBHEHUS 3/IeKTPOJHBIX TIPOL[ECCOB U
BbiucuTe 3/1C ranbBaHUUECKOTO 3/71eMeHTa, COCTOSIEro M3 ABYX MeTalIoB, onyileHHbix B 0,1 M
pacTBOp HUTPATOB 3TUX METAa//IOB, €C/IA MeTaJllbl:

12. Cepebpo u Mefp.
13. Meap 1 MarHuid.
14. Xpom u Me[ib.

15. Hukenb v LJUHK.
16. Cepebpo 1 Xpom.
17. MarHui u xene30.
18. OnoBo u cepebpo.
19. CBuHell 1 KOOAJIBT.
20. OnoBO U LIMHK.

21. )Kene30 v HUKeIb.
22. Cepebpo u 0710BO.

Tabnuia 12 — ®opMupyembie KOMITETEHLIUH (UM WX YaCTH)

Ko v HauMeHOBaHMe UHAMKATOpa OrieHOUHBIE
Kop v HaMeHOBaHKe KOMITeTeHLIUU JOCTH)KEHUsT KOMITeTeHL[UH (YacTu MaTepuarbl U
KOMITETEeHLNN) cpezicTBa
OIIK-1. CriocobeH peraTb THIIOBbIE
3a/1auM IpodeccroHaTbHON WJ-1 onk-1 Vicrone3yeT ocHOBHBIE ITpoBepka
JiesITeTbHOCTU Ha OCHOBe 3HaHUM 3dKOHbI MATEMATHIECKNX, cofiep>KaHus
eCTeCTBeHHOHAyUYHbIX U .
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKHX U KOHTPOJIbHOM
ob1rernpodeccoHaNbHBIX
eCTeCTBeHHbIX HayK C PUMeHeHUeM A — paboThI UK
MH(}OPMaLMOHHO-KOMMYHUKALIMOHHBIX THIOBBIX PO(ECCHOHANBHBIX VHJUBUYaTbHOTO
TEXHOJIOTUH. 3aziau B 00/1aCTH arpouH>XeHepyy. | AOMAILIHETO 3a/laHus

Tabnuiia 13 — Kputepuu o1leHKHM KOHTPO/IbHOM Pab0ThI ¥ UH/IUBH/IYa/IbHOTO ZIOMAIIIHETO 3a/IaHUsT

ITokazarenu MakcruManbHOe KOTMUeCTBO 0aslioB

CobJttoieHre rpadrKa BLIOTHEHUS 1
ITpaBUIBHOCTE OTBETOB HA TEOPETHUUYECKHE BOTIPOCHI 4
ITpaBU/IBHOCTE peIeHust 3aa4 3
CobuttoieHue rpaBua oopM/IeHUsT OTBeTa Ha 1
TeopeTUYeCKUM BONPOC

CobJttoieHue rpaBu1 0hopM/IeHHs pellieHrs 3a/jauM 1
Hroro: 10
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Tabmua 14 — Kputepun oijeHKH C(HOPMHUPOBAHHOCTH KOMIIETEHIMM M0 KOHTPOJBHBIM paboTam U
VH/IMBU/YaJIbHbIM ZIOMAIlIHUM 3a/IaHUsIM.

Kop v HaumeHOBaHME
VHAUKATOPa JOCTIKEeHUs
KOMIIeTeHIUH (YacTh
KOMITeTeHIIUHN)

Kpurtepuu orjeHrBaHus1 CHOPMHUPOBAHHOCTH KOMIIETEHLIUH

(JacTH KOMITeTeHI[HHN)

Ha 6a30BOM YpOBHE

Ha MOBbIIIIEHHOM YPOBHE

COOTBETCTBYET OIleHKe
«yJIOBJIETBOPUTE/TEHO»
50-64% 0T MaKCHMaIbHOT'O
basia

COOTBETCTBYET OLIEHKE
«xopoo» 65-85% ot
MaKCHMaJILHOro 0asa

COOTBETCTBYET OLleHKe
«OT/IMYHO»
86-100% ot

MakCHUMaJIbHOro bana

NIO-1 o1 Ucnions3yer
OCHOBHBIE 3aKOHbI
MaTeMaTHUYECKHX,

€CTeCTBeHHOHAYYHbBIX U

ob1menpodeccuoHaTbHBIX
JUCLIWTIIAH JJ1S1 pELleHus]
THUIOBBIX
rpodeCcCHOHATBHBIX
33714 B 00/1aCTU
arpoHHKeHEePHH.

CryzieHT leMOHCTpUpyeT
y[I0B/IeTBOPUTE/IbHOE 3HaHKe
OCHOBHOTO Martepuaa.
YcBOWUI OCHOBHOE
CoJlep’KaHue TeOpeTU4eCKUx
OCHOB 3/IEKTPOXUMHUU. JHAET
OCHOBHBIE BH/IbI XUMHUYECKUX
VICTOYHUKOB 3/1eKTPUYECKOU
SHEpruM U MeXaHNU3MbI
MPOTEKAIOLUX B HUX
TMpOLIeCCOB. 3HAeT CYLIHOCTb
3/1eKTPOJIMTUYECKUX peaKLiit
Y UX TIpaKTUUYeCcKoe
rpumeHenue. ITonnmaer
TIPUYMHBI KOPPO3UOHHBIX
SIB/IEHUI U 3HaeT OCHOBHBIE
CTIOCOOBI 3aIUTHI OT
Koppo3uu. VimeeT nipo6esibl B
3HaHUSIX, He MPenATCTBYIOLHe
JanbHeHIIeMy 00y4eHHIO.
Bocnpoussogut HayuHble
TePMUHBI U OCHOBHbBIE
NoHATHA Teopud. [IpriMeHsieT
MaTemMaTUyecKui anmapar
UYHCJIeHHBIX MeTOZI0B. B
OOJIBILIMHCTBE C/TyYaeB
JIeMOHCTpUpYeT OHUMaHHe
XUMUUYECKUX IPOLIeCCOB.
MoxeT naThb
Y0BJIETBOPUTE/bHBIE OTBETHI
Ha BOIPOCHI KOHTPOJIbHOM
paboThl, peInTb CTaHJApTHBIE
3a/jauy UHAWBU/yaJbHOTO
JIOMalIIHero 3a/iaHusi, HO
JieslaeT HeCKOJIbKO HerpyObIx
ombok

CTy[eHT roKasbiBaeT
Xopolilee 3HaHUe
TeOPeTHUYeCKOTO
MaTepuasa. CriocobeH
CaMOCTOSATeTbHO
JleiaTh BLIBOZBI
0000111eHUSs], HAXO/IUTh
MIPUYMHHO-
Cre/ICTBEHHBIE CBSI3U U
TIPUBO/UTH
JloKa3aTe/bCTBa
OCHOBHBIX T10JI0’KeHHU
3/IEKTPOXHUMHUH.
CBo00/HO BIaeeT
HayuyHOMU
TePMUHOJIOTHEH, 6e3
3aTpy/AHeHU pelaeT
CTaH/japTHbIe U
HEeCKOJIbKO
YCJIO)KHEHHBIE 3a/auu.
YcremHo rnpuMeHsier
MaTeMaThyeCKUi
armapar YrC/IeHHBIX
METO/IOB.
JeMoHCcTpUpyeT
MMOHUMaHue
XUMHUECKUX
ripotieccoB. OgHaKo
[IOTTyCKaeT HeKOTOophie
HETOYHOCTH TTPH
VHTepIipeTalun
TMOJ/TyUeHHbIX
pe3y/IbTaToB

OTnvyHO BrajieeT
TeopeTUUeCcKUM
MaTepHasIoM.
IMTokasbiBaeT riyboKoe
3HaHWe U IOHUMaHue
OCHOBHBIX MOHSTHUN U
3aKOHOB 3JIeEKTPOXUMHUH,
TeopeTUUeCKUx
aCTIeKTOB Ta/IbBaHUKHY,
371eKTpO/IM3a U KOPPO3UHr
MeTa/lyioB. Jlerko
yCTaHaB/IUBaeT
B3aUMOCBSI3U MEXIY
M3y4aeMbIMH
TIPUPOTHBIMU U
TTPOMBIIIJIEHHBIMH
TMpOL{eCCaMH,
0e301MO0YHO pelaeT
c0XHbIe 3agaun. C
BBICOKOU CTeIreHbI0
CaMOCTOSITeTbHOCTH
TpUMeHsIeT
MaTeMaTUUeCKUit
armapar YiC/IeHHbIX
MeTO/IOB.
JeMoHcTpupyet
TTOHUMaHUe XUMUYeCKUX
riporjeccos. IlposiBiisier
TBOpYECKUit MOAX0/ K
pelleHuo
TOCTaB/IeHHBIX 3a/jau U
KpeaTUBHOCTh
MBIILIEHUST
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3 OIIPEJIE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIIUU

dopma MPOMeKyTOYHOM aTTeCcTalyy M0 JUCLIUIIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIBI 1 CPEJCTBA [JIA [TPOBEPKU
C®OPMUPOBAHHOCTU KOMIIETEHLIVM

OIIK-1. Crioco6eH pelath THUIMOBBIE 3aiauk MPoheCcCHOHATLHON AeaTeTbHOCTA Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MaTeMaTH4yeCKUX U eCTeCTBEeHHbIX HayK C MpUMeHeHneM UH(OPMAaLMOHHO-
KOMMYHHUKAL[MOHHBIX TeXHOJIOTHM.

3aiaHusA 3aKpbITOr0 THIIA

BbiGepume o0uH npasuibHbIll 6apUAHmM omeema

1. Bopopopanblii moKasareab cpeAbl pactBopa pH=7 o3HauaerT, yTo:
cpeia KUcsasi;

+ cpeJia HeWTpasbHas;

cpejia 1je/IouHast;

cpefia cosieHasl.

2. T'mpposms - 370:

OKHCJIeHHe Bell[eCTBa;

BOCCTaHOBJIeHUE Bell[eCTBa;

+ B3aMMO/IeMICTBHE BelleCTBa C BOJOM;

pa3/ioykKeHue BelljeCTBa Mo/ AeiCTBUeM 3JIeKTPUUYECKOro TOKa.

BH}Z[aHI/Iﬂ OTKPLITOI0 THUIIA

onoanume

3. AToMHOe AP0 COCTOMT M3
IpasunbHbili omeem: TIPOTOHOB ¥ HEMTPOHOB.

4. CaMbI{ 3/IEKTPOOTPHUIIaTe/IbHBIN (XMMHUYECKH aKTUBHBIN) 3/IeMEHT NePUOANYECKON CUCTeMbI
—3TO
IpasunbHblli omeem: GTOP.

5. Macca conu, copepxxamasicsa B 200 rpammax 5%-Horo pacrsopa paBHa
IpasunbHbili omeem: 10 rpammam.

6. BemecTBo, yCKOpsAIoliee XMMHUYECKYI0 PeaKI|MI0, Ha3bIBaeTCs .
IIpasunbHblli omeem: KaTaau3aTopoM.

7. BemjecTBo, 3aMeIsIolee XUMHUECKYI0 PeaKIHI0, Ha3bIBaeTCsl .
IpasuabHblli omeem: MHTMOUTOPOM.

8. IIpocToe BeiecTBO — 3TO BeleCTBO, COCTOALLEe U3 .
IMpasunbHbili oOmeem: aTOMOB OZJHOT'O0 XMMHUECKOTO 3/IeMeHTa.
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9. CocTosiHHEe CHCTeMBI, IPH KOTOPOM CKOPOCTH IIPSIMO# peaKIjii PaBHA CKOPOCTH 00paTHOH
peakIiy, Ha3bIBaeTCsA
ITpasunbHblli omeem: XMMUUECKUM PaBHOBECHEM.

OxkoHuaTenbHBIe pe3ynbTaThl 00yueHust (HopMHpOBaHUS KOMITETEHI|WI) OIpeiessoTCs
MOCpe/ICTBOM TepeBofia 0asijioB, HAaOpPAHHBIX CTYAEHTOM B TIPOI[ECCe OCBOEHUS WCIUIUIMHBI, B
OLIeHKU:

— 0a30BBIi  ypOBeHb C(HOPMHUPOBAHHOCTU KOMITETEHIIUM CUMTAETCS [JOCTUTHYTHIM, €C/IH
pe3y/bTaT 00yUyeHHs COOTBETCTBYeT OLieHKe «y/J0B/IeTBOPUTETbHO» (50-64 peTHHTOBBIX OasiioB);

— TIOBBIIIEHHbIN YpOBeHb C(HOPMHUPOBAHHOCTU KOMITETEHI[UM CUWUTAeTCS [JOCTUTHYTBHIM, eC/u
pe3y/nbTaT 00yueHUsi COOTBETCTBYeT OLIeHKaM «XOpolo» (65-85 peNTUHroBbIX 0a/VIOB) U «OTJTUUHO»
(86-100 pelTHHTOBBIX OasioB).

4 TIOPAJOK ITPOBEJIEHIA IIOBTOPHOM
IMPOME)XXYTOUYHOMN ATTECTAIIN

dopma NPOMeKyTOYHOM aTTeCcTalyy M0 JUCLIUIJIMHE 5K3AMEH.

@OoH/T OLIEHOUHBIX CpeACTB [/ TIPOBeleHUs] TOBTOPHOM MPOMEXYTOYHOW aTTecTaluu
(hopmMupyeTcsi U3 UKC/ia OLIEHOUHBIX CPeJICTB 10 TeMaM, KOTOpble He OCBOEHbI CTYAEHTOM.

IlpumeuaHue:

[oroHuTeIbHBIE KOHTPOJIbHBIE UCTIBITAHUSI TIPOBOJISATCS [/Isl CTYIeHTOB, HabpaBiux MeHee 50
0a1oB (B cooTBeTCTBHH C «I10/I0)KEHHEM 0 MOTy/TbHO-PEUTHHIOBOU CHCTEME).

Ta6mna 15 — Kputepuu oneHKH c)opMHpPOBaHHOCTH KOMITETEHIMI

KpuTtepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHL[UN

Kop v HauMeHOBaHUe UHAMKATOpa (4acTv KOMOETeHIMN)
JIOCTY>KeHUs1 KOMITeTeHLIU Ha 0a30BOM ypOBHe
(uacTu KOMITeTeHL[1N) COOTBETCTBYET OL[eHKE «yJOBJIETBOPUTETBHO»

50-64% oT MakCcHUMa/IbHOro Oasuia

VJI-1 onk.1 Vcrionb3yeT OCHOBHbIE CTyzeHT Ba/ileeT MaTeprasioM Kypca, HO UCTIbIThIBaeT

3aKOHBI MaTeMaTHUYECKHX, 3aTpy/IHEHUS B TTOMCKe U aHa/M3e UHGOpMaI|H st
eCTeCTBEHHOHAYUHbBIX U pellieHys TIOCTaB/IeHHOMW 3a/lauM, B UCTIOIb30BaHUM
o61ernpodeccroHaNnbHBIX UCLHUIIMH | OCHOBHBIX TIOHATHH U 3aKOHOB XMMHH, TEOPHH PaCTBOPOB U
AJI51 peLleHns TUTIOBBIX OCHOB 3/IeKTPOXUMHUH. [IpriMeHsieT MaTeMaTUUeCKUH
MpO(heCCHOHabHBIX 33714 B 06/1aCTH anmapar YAC/eHHbIX MeTOZIoB. [leMOHCTpUpYeT
arpovH>XeHepUH.

YAOBJIETBOPDUTE/IbHOE TIOHMMdHKWE XUMUUYECKHX IMPOLeCCOB
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