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1 HEJU U 3AJIAYU OCBOEHUA INCHHAIIJINHBI
Hear wu3ydyeHus IUCHMILUIMHBI — TIPHOOPETEHHE CTYACHTAMHU TEOPETUUCCKUX
3HAHUW W TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJIS OCBOCHHS IPOTrpaMM JIHC-
[UTTMH  TTPO()ECCHOHAIBHOTO IHMKJIa TOJATOTOBKM OaKalaBpOB arpOMHKEHEPHOTO
npodpunsa.  JucuumnmHa ~— GazupyeTcs  Ha  3HAHUAX ~— IIKOJIBHOTO  Kypca
00111600pa30BaTEIHLHON CPEIHEH IIKOJIBI TT0 XMMUH, MaTeMaTHKe, (PU3nke.
3agaun:
- TIOJIydeHUE€ YIIyOJIEHHBIX 3HAHUW O CTPOEHHM M CBOMCTBAX HEOPTaHMYECKUX
BEIIECTB;
- M3yYCHHE TEOPETHUYECKUX OCHOB M OOIIMX 3aKOHOMEPHOCTEH MPOTEKAHUS XHMH-
YECKHUX PEaKIUM;
- TIOJTyYeHUE MPEJCTABICHUN 00 OCHOBAX AJIEKTPOXUMHUU: XUMHUYECKUX MCTOYHH-KaX
AJIEKTPUYECKOMN SHEPIUH, FJEKTPOJIN3E, KOPPO3UU METAJIIIOB U UX 3alIUTE;
- OBJIQJICHUE METOJaMU XUMUUYECKON UACHTU(DHUKAIINY BEIIECTB;

- 3aJI0)KEHHE OCHOB 3HaHUU 00 IKOJIOTUYECKUX MpolIemMax oOIIecTBa.



2 MECTO JUCHOUMIIYIMHBI B CTPYKTYPE OOII

B  pesympraTe OCBOGHUS ~ JUCHUIUIMHBI  (POPMUPYIOTCS  CIEAYIOIINE
komneteHuuu OITK-2.

vk OHCUMIUIMHA OCBAaMBAETCS HA MEPBOM Kypce BO BTOPOM CEMECTPE.
®opma koHTpOoJsA — PI'P, sx3amen.

3a04yHoe 00y4eHHE MPEANoIaraeT OCBOEHUE AUCIMILIMHBI Ha MIEPBOM Kypce, B
MIEPBOM CEMECTPE C KOHTPOJILHOUM paboTOM U cAaueit IKk3aMeHa BO BTOPOM CEMECTPE.

VYyebHas AUCHUIUIMHA « XUMUS» BXOJUT B 0a30BYIO0 4aCTh MATEMATUUYECKOTO U
€CTEeCTBEHHOro Iukia. OpraHu3anus W3Y4YEHUs] JUCHUUILUIMHBI MPEeIyCMATPUBAET
YTeHUE JICKIUN, MPOBEACHUE JTaOOpPaTOPHBIX 3aHATHUN, CAMOCTOSTENBHYIO DPabOTy
CTYZIEHTOB IO TEMaM JHUCLMIUINHBI.

Jlnst w3ydeHusl NUCHIMIUIMHBI «XUMHUS» HEOOXOAMMBI CIEAYIOIINE 3HAHUS
YMEHUS U HABBIKH:

3HaHue: (GyHJAaMEHTaIbHbIE pa3fiefibl oOled XWMHUMU, B T.4. XUMHUYECKUE
CUCTEMBI, XUMUYECKYIO0 TEPMO-ANHAMUKY W KHHETHKY, PEAKIIMOHHYIO CIIOCOOHOCTH
BELIECTB, XUMUYECKYIO0 MIECHTU(UKAIMIO, MTPOLIECCHl KOPPO3UHU M METOJIbI OOPHOBI €
HUMH.

YMeEHHe: UCIOJIb30BaTh 3HAHMS B 00JIACTU XUMHUU [JII  OCBOCHUS
TEOPETHUYECKUX OCHOB M MPAKTUKHU P pElICHUU UHKEHEPHbIX 3a1a4 B chepe AIIK

HABBIKH: BBHITIOJTHEHUSI OCHOBHBIX XUMHUYECKUX Ja0OPATOPHBIX OTMEpAIMid IS
AKCIEPUMEHTAIILHOTO MCCIIEA0BAHUS XUMUUYECKUX SIBIICHUI.

Pesynbrarhl m3ydeHUS IUCHUIUIMHBI JIOJDKHBI CIIOCOOCTBOBATH OCBOCHHIO
MOCJIETYIONTUX CTICIIHAIBHBIX MPOGECCHOHANBHBIX JUCIUILUINH YIeOHOTO TIIaHa.

Peanuzanuss [OUCHMIUIMHBL BO3MOXHA C MPUMEHEHUEM JUCTAHLIMOHHBIX

00pa3oBaTeIbHBIX TEXHOJIOTHUH.



2.1 Coaep:xaTeibHO-JIOTHYECKHE CBSI3H TUCHUILIMHBI « XMMUD)

CozxepmaTenLHo—nomquKHe CBs3U

Konp! 1 Ha3BaHUs y4eOHBIX JUCHUIUIMH (MOYJIN) MIPAKTHK

Ha xoTopsble onupaercs conepkanue JaHHOU

JTUCUHUIITUHBI (MOIYJIb)

JUTSI KOTOPBIX COACpKaHUEe JaHHOMN

JUCLUIUIUHBI SIBIIAETCS ONIOPOU

Maremaruka
duznka
MarepuanioBeneHue.

KOHCTPYKIIMOHHBIX MaT€pHaIOB

TexHonorus

buoinorus ¢ ocHoBaMHU 3KOJIOTHHU

be3omacHOCTh KUBHECACATCIbHOCTHU




3 KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®POPMUPYEMBIE B
PE3YJBTATE OCBOEHUA JNCIUIIVIMHBI MOLY JISA)

[Ipouiecc u3yueHus TUCHUIIMHBI HAllpaBieH Ha GOPMUPOBAHUE CIEAYIOIIUX

komneteHuui (B coorsercTBun ¢ ®I'OC BO):

Oo6menpodeccuonanbubie komneteHuu (OTIK):

OIIK-2: cmtocoOHOCTBIO K MCITOJIb30BAHUIO OCHOBHBEIX 3aKOHOB €CTECTBEHHO HAaY4YHbIX

JTUCITUTUINH B TIPO(EeCCUOHATBLHOMN IeITeTbHOCTH.

3.1 IlepeueHb KOMNOETEHIUN

B pe3ynbrarte n3yueHus: yaeOHON AUCIUTIIMHBI
Howmep/unaex Copepxanue
oOyJaromninecs JOKHBIL:
C KOMIIETCHITHH
Bnanets
KOMITETCHITH (unu ee yacTH) 3HaTh YMmerb
HaBbIKaMU
Teopernueckoe oOyueHue
OIIK -2 | ciocoOHOCT | (hyHTaMEHTalIb-HbIE | UCIIONB30BaTh 3HAHUS B | 0A30BBIX 3HAHUU U
BIO K pasaensl o01eil | obnmactu XUMAU JUIA | YMEHUM IUIA
UCIIOJIb30BA | XUMUH, B T.4. | OCBOGHHS TEOPETHYECKHX | U3y4eHUs
HUIO XUMUYECKUE OCHOB ¥ TIPAKTUKH TMIPH | MOCIEIYIOIINX
OCHOBHBIX | CUCTEMBI, pelieHnn WHKEHEPHBIX | TUCITUTLIAH
3aKOHOB XUMHUYECKYIO 3amad B oomactu ATTK. dbopmyaupoBa-HHs
€CTECTBEHH | TepMOIUHAMUKY  # | OnpenensaTh BO3MOXKHOCTH | MPaBUIIBLHBIX
O HayYHBIX | KHUHETHKY, U TYTH CaMOIPOU3BOJb- | BEIBOJIOB "
TUCIUIUIAH | PEAKIIHOHHYIO HOTO MPOTEKaHUsI | OICHUBAHUS
B CIOCOOHOCTh XUMUYECKUX  IPOLIECCOB, | BO3MOXHOCTHU
mpogeccro | BEIIECTB. BBIOpATh HauOoJee | UCTIOIb30BAHMS
HaJIBLHOU XHUMHYECKYIO OITUMAaJIbHBIE XUMHUYECKAX
JESATeNbHOC | UISHTU(HUKAIIUIO, MPOTHO3UPOBATh CBOMCTBA | MATEPUAJIOB B
™ MPOLIECCH  KOPPO3UU | 3JIEMEHTOB u UX | IPOU3BOJICTBEH-
METOABl  OOpPHOBI  C | BOKHEHINIMX  COCIMHEHHM | HOU JIEeATeITbHOCTH
HUMH. O TIOJIOKEHUIO DJIEMEHTOB | BHITIOTHEHUS
KJIaCCU(PHKALIUIO B TEPHOINYECKON CHCTEME | OCHOBHBIX
HEOPraHUYECKUX J.N. MenpaeneeBa XUMHYECKUX
BEILIECTB, CTPOCHUE | CPAaBHUBATh  IOJyYCHHbIE | Ja0OPAaTOPHBIX
MPOCTBIX U CJIOXKHBIX | JaHHBIE U | oleparnmii




BeniectB.  CBolicTBa
XUMHUYECKUX
3JIEMEHTOB
(MeTanioB)
METObI aHaym3a
BEIIECTB.

CBolicTBa pacTBOpPOB
HE3JIEKTPOJINTOB,

SJICKTPOXUMHUYCCKUX

TIPOLIECCOB.

UJICHTU(PUIMPOBATE HX C
MMPUMCHACMBIMUA
MeTonaMu. lcmoiab3oBaTh
OCHOBHBIC  3aKOHBI B
npodeccCHOHATBHOM
JACATCIIbHOCTH,
MIPOTHO3UPOBATH
MOCJIEICTBUS CcBOEi
npodecCHOHATHHOM
JCATCIBHOCTHU C TOUYKHA
3peHUS orochepHbIX

MIPOIIECCOB.

Marematnueckoro
METOJla  aHam3a
nH(pOpPMaAITMOHHBIM
U TEXHOJIOTHUSMHU,
du3uKo-
XUMHWYCCKUMU

METOIaMH

aHaJin3a.




4 CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI MOAYJISA)
OO6mr1ast Tpy10€MKOCTh TUCIUTIINHBI cocTaBiisieT 14449aca, 4 3aueTHbIE eTUHUIIBI:
Jlexumi — 36 yacoB
JIabopaTopHbIX 3aHATUN — 36 yaca

HNToro aynuTopHbIxX 3aHATHI — 72 yaca

CamocTtosiTenbHas padboTa — 45 gacoB
DK3aMeH — 27 yacoB
BCEI'O — 144 gaca
4. 1 Crpykrypa aucturuinasl 11 cemectp, I rox o0yuenus (ounoe oOydeHwme)
No Paznen Bunpr yue6HO# paboThI, dopma:
/11 MYCIIUTIIINHEI BKit0o4asi CPC 1 TpyA0€MKOCTh | -TEKYIIETO
(MOJyIIsT), TEMBI (B wacax) KOHTPOJIA
<
B pa3zaena yCII€Bae€MOCTH,
[&]
e | < CPC (1o
8 [} =
s | 2 =
> = = HEOEIIAM
O o =
5 3 ceMecTpa);
o pa);
s % 2 K 7|
5| g = -IIPOMEKYTOUHOU
= = I g arrecranuu (110
o = = (<) st
8 S 2|2 T | cemectpam)
2 S | B 8|8 O
1 2 1-3 1. Ctpoenue 16
2-5 BeliecTBa
2 2 1 1.1 BBonnas 2 2 | KoHcmekt
nexiug. KBanrosas
MeXaHu4decKas
MOJICNIb CTPOCHUS
aroMa. KBaHnTOBEIE
YHCIA.
3 2 1.2 Ctpoenue 2 2 2 | Tectbl. 3aganue
MHOTO3JIEKTPOHHBIX No 2.
aTOMOB.
1 [Tepuonnueckas
3 CHCTEMA JIEMEHTOB
.. Menneneena.




IIepuonnueckue
CBOMCTBA

OJICMCHTOB.

1.3 Kimaccel
HEOPraHUYECKHUX

BCIICCTB

3amanme Ne

Tectnbl

1.4 Onpenenenvie n
XapaKTEePUCTUKHI
XUMHYECKOH CBA3H.

KoBanenrHast cBA3b.

3amanme Ne

TecThl.

1.5 IIpocTpancTBEH-
Has CTPYKTypa
Moutekyil. Teopus

rHOpUIN3AIHH.

3amanme Ne

TecTEl.

4-6

6-9

2. Ooume
3aKOHOMEPHOCTH
XHMHYECKHUX

MPoLEeccoB

14

2.1 DHepreTuka
XUMHUYCCKUX
npoueccos. [lepBblit
3aKOH T€PMOJUHA-

MHKH

2.2 Bropoii 3aKoH
TEPMOJIUHAMUKH.
Oueprus ['m60ca.
HanpaBneHHocThb
XUMHUYECKHX PeaK-

107051

3amanme Ne

TecTEl.

10

XumMuueckas

KHMHETHKA

3amanme Ne

Koncnekr.

11

Py0exubrii

TECTOBBIN KOHTPOJIb

Tecter. UUKP
1.




12

7-12

10-16

3. PacTBOpBbI.
OKHCIUTEIbHO-
BOCCTAHOBHUTE/Ib-

HbI€ MMPOIECChI

26

13

11

3.1 PactBopbI.
Oo01ue cBoiicTBa
pacTBOpPOB

HEBJICKTPOJHUTOB

Baganue Ne

TecThl.

14

10

3.2 Crroco0n1
BBIPAKCHUS
KOHIICHTPAIU!

pacTBOpOB

Baganne Ne

TecTEl.

15

12

3.3 PactBOpBI
ANEKTPOJIUTOB.
Kucnorno-
OCHOBHBIC PEAKIIHH

B pacTBOpax

16

3.4 PaBHOBecuE B
pacTBopax
3IEKTPOJIUTOB.
Jucconuariust BOJbI,

Kn, KB, pH

3amanme Ne

TecThl.

17

10

13

3.5 'maponus
cosier. PakTopsl,
BIUAOIINEC HA

TUAPOITH3.

3amanme Ne

TecTEl.

18

11

14

OKHCIIUTENRHO-
BOCCTAHOBUTEIHHBIE

MPOLIECCHI

3amanme Ne

TecTEl.

10.

19

12

15

OKHUCIIUTENRHO-
BOCCTAaHOBUTEIILHEIE
CBOIICTBA BEIIECTB.

Buns! peakuunii

3amanme Ne

TecThl.

10.

20

Py6exHbIii

Tecter. UKP Ne

10



16

TECTOBBII KOHTPOJIb

21

13-17

17-19

4. DN1eKTPOXUMHU-

YECKHE MPoueCChl

16

22

13

17

4.1 DnekTpoaHbIe
MOTCHIIHABI
METaJIIOB.
CranpapTtHble
3JIEKTPOJIHBIE
MOTEIUAIIBI.
YpaBHeHue
HepHncra.
I'anpBaHMYECKHE

OJICMCHTHI.

Samanme Ne 11.

TecTol.

23

14

18

4.2 Xumus
MeTaioB. CriocoObl
MTOTyYCHUS
METAJIIOB.
WNnenrudukarus
KaTHOHOB

N
meraios: Fe? ,

+ + +
Fe*', Zn*", Cu?

Samanme Ne 12.

TecThl.

3amanne Ne 14.

24

15

19

4.3 Koppo3sus
METAJIJIOB. 3alluTa
METAJUIOB OT

KOPPO3HH.

Baganue Ne 13.

TecTEl.

25

16

XuMHUYECKHE
HMCTOYHUKH
BIIEKTPUYECKOU
SHEPTUU.
DneKTpoXuMHuyec-
KHe

SHEPrOYCTOHOBKH

11



26 2 17 DNEKTPOIU3. 2 2
3akonsl Dapazes.
[Ipumenenue
3JEKTPOINU3a
27 DK3aMeH 27
28 Hroro 117 | 36 36 72
29 Bcero 144

3aueTHBIE €QUHULIEI 4

[IpuMeuanue:

Yucnurenab — JEKIUM;

3HaMeHaresb — J1a0opaTopHbIe PabOTHI.

4.2 Marpuiia GopMHUPYEMBIX JUCITUTIIINHON KOMITETECHITUN

Kon-Bo

Pa3nensl U TeMBI UCITAILINHEI JacoB OIIK-2 o0111ee KOJIN4ECTBO
KOMIIETCHITUM

Pa3nen 1. CtpoeHnue Bemecrsa 16 + 1
Tema 1. Ctpoenue atoma 6 + 1
Tema 3. Kitaccbl HeopraHuYeCKMX BEIECTB 2 + 1
Tema 4. Xumudeckas cBsI3b 8 + 1
Pa3nen 2. O61mue 3aKOHOMEPHOCTH 14 + 1
XHMHUYECKHX MPOLECCOB
Tema 1. DHepreTrKa XMMHUYECKUX 6 + 1
MIPOIIECCOB
Tema 2. Xumundeckasi KHHETHKA 6 + 1
Tema 3. PyOeKHBII TECTOBBINM KOHTPOJIb 2 + 1
(pazmen 1 —2)
Pa3nen 3. PactBopbl. OkucauTeIbHO- 26 + 1
BOCCTAHOBHUTEJIbHbIE MPOIECCHI
Tema 1. OOmIe cBOKCTBA PaCTBOPOB 4 + 1
HEDJICKTPOJIUTOB
Tema 2. CriocoObI BeIpaXeHUS 2 + 1
KOHI[EHTPAIUN
Tema 3. PacTBOpBI 2JIEKTPOJINTOB 10 + 1
Tema 4. OKHCIHTETHHO-BOCCTAHOBUTEIBHBIC 8 + 1

12



peaxiu

Tema 5. PyOeskHBIN TeCTOBBIN KOHTPOIHL No 2 + 1
2 (pazgen 3)

Pa3nen 4. DiaekTpoxuMuyecKkue mpouecchbl 16 + 1
Tema 1. DneKkTpoaHbIE TOTEHIIUAIIBL. 4 + 1

I'anmpBaHMYECKHE PJIEMEHTHI

Tema 2. XuMust METAJIOB 4 + 1
Tewma 3. Koppo3ust MeTaioB u 3amura 4 + 1
Tema 4. XuMnuyeckue UCTOUYHUKU 2 + 1

3IIEKTPUYECKON SHEPTUU

Tema 5. DnexkTponus

HNTOroBEIil TECTOBBIN DK3aMEH 27 + 1

4.3 Coaeprxanue pa3aeiaoB AUCHUILIAHBI (MOMYJIs)

NoNo

/11

HasBanue

pasnena

Co;[epn(aHI/Ie pasaciia B JUIAKTUUCCKUX CIUHULIAX

1. Crpoenue

BEIIECTBA

OcHOBHBIE TIOHSTHS M 3aKOHBI: aTOM; 3JIEMEHTApHBIC YACTHUIIBI aTOMA;
XUMHUYECKHIA DSJEMEHT, H30TONBI, aTOMHas OpOWTaabh; KBAHTOBHIC
yucna; npunuun [laynu; mpaBwio 'yHzaa; mpuUHIUN MHHUMAaIbHOTO
3amaca »Hepruu; npaBuio KileuKOBCKOTO; BaJ€HTHbBIE 3JIEKTPOHBI,
YCIIOBUSI BO30YKIICHUS aTOMa; CTETICHb OKHCICHUS; TUITBI XUMHUECKUX
3JIEMEHTOB (METAJUTMYECKUE U HEMETAJUTMYECKUE).

CTpykTypa NEepUOAMYECKON cucteMel: s, p, d, f- smeMeHTH M uX
NnojiokeHue B mnepuoaunyeckoit cucreme [[.W. MenneneeBa; nepuon,
Tpynma; paanmyc aToMa; DHEeprus HOHW3AIWUU; JHEPTUs CPOJACTBA K
ANEKTPOHY; AIEKTPOOTPUIATEIILHOCTh M MX HM3MEHEHUS B TEPUOJAC H
rpymre.

KoBanentnas, = WOHHas, MeTaJUIMYECKas, BOJOPOAHAS  CBA3b.
MexaHu3mMbl 00pa30BaHUsl KOBAJIEGHTHOM CBS3U; (DU3MYECKHH CMBICTT
KOBaJICHTHOW CBSI3U; G U T- CBSI3M;, XapPAKTEPUCTUKH CBSI3H: DHEPTHS
CBSI3M, JJIMHA CBS3HU, KPATHOCTh CBSI3U; MOJSPHOCTH CBSI3U; TUIOJBHBIH

MOMEHT CBSI3H, HAlIPaBJICHHOCTH CBs3U; Teopus Tuopuauzanuu A.O.

2. O6mme

TepmonuHamuueckass cucreMa, IIepBbIi 3aKOH TEpPMOJMHA-MUKHU.

13



3akoHOMepH | TepmoamHaMu4eckue MOTEHUUANbI, (PYHKIUH: BHYT-PEHHSSI SHEPrus,

oCTH sHTanbmusA. 3akoH ['ecca; cmeactBusi u3 3akoHa ['ecca; cranmapTHas
MIPOIIECCOB TEIIoTa 00pa30BaHUs W CTaH-JapTHas TEIIOTa cropanusi; BTopoi
3aKO0H TEPMOIMHAMH-KH. DHTpOIHS; SHEPTHs ['u60ca.
TepMO,Z[I/IHaMI/I‘-IeCKI/Ie YC-JIOBUA CaMOIIPOU3BOJIbHOCTH,

HaIIpaBJIEHHOCTH, I'PaHUL] IIPOTEKAHUSI XUMUYECKUX PEaKIIUM.

I'oMOreHHBIE M TETEPOrcHHBIE XMMHYECKHE IPOLIECCHI, CKOPOCTb
pEaKIMH; 3aBUCUMOCTh CKOPOCTH OT pa3IM4HbIX (PaKTOPOB. 3aKOH
JCUCTBYIOIIMX MAacC, KOHCTaHTa CKOpOC-TH; 3akoH Baut-I'odda;
JHEPIUsl aKTUBALUU; XMMHYECKOE DPABHOBECUE, €r0 JUHAMUYECKHI

xapaktep; [Ipunuun Jle-IllaTense; koHCTaHTa paBHOBECHS.

3. PactBOpbl. | PacTBOpBI, 3MEKTPONUTBI M HEDICKTPOJIUTHI, (DU3UKO-XUMHU-YECKHUE
Oxucnurens | cBoiicTBa: ocmoc, auddysus, 3akonsl Bant-I'odda, 3akonsr Payms,
HO- antu(puspl. Teopuss SNEKTPOIUTUYECKOM UCCOLMALIMU; CTENEHb
BOCCTAaHOBUT | JUCCOLIMALMK, (AKTOpPhl BIUSIOUIME Ha CTENeHb JUCCOLMAIUH,
€JIbHbIE CWJIbHBIE U cJa0ble 3JEKTPOJIU-ThI, MOJIEKYISIPHO-MOHHbBIE YPaBHEHUS
IIPOLIECCHI peakimii. KoHcranTa nucconmanuu ciadbIX 3JEKTPOJIUTOB; 3aKOH
pasbaBnennss OcTBanbla, SJICKTPOJUTHUECKAS AMCCOLMAIUS BOJBI,
noHHoe mnpousBenaeHue Boabl, pH u pOH. I'maponus coseit, ciaydan
ruaponu3a; (akTopsl, BIUAIOMINE HA TUAPOIIN3.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu; OKHCJIEHHUE;
BOCCTAHOBJIEHHUE; OKUCIUTEIN; BOCCTAHOBUTEIH; MOHHO-3JIEKTPOHHBIN
METOJl COCTaBJICHHS YpaBHEHHH B pa3iHuYHbIX cpeaax (KUCIbIH,
IIEIOYHOW,  HEUTpaNbHBIN),  BaXKHEHIIME  BOCCTAHOBUTEIH U

OKHCJIIUTCIIM C TOYKH 3pCHUA CTPOCHUS aTOMa, TUIIBI OKHUCIUTCIIBHO-

BOCCTAaHOBUTEIbHBIX peakuuit (BHYTPUMOJEKYJISIPHBIE,
MEXMOJIEKYIISPHBIE, JUCIPOTIOP-LIMOHUPOBAHUS,
COIPOTIOPIIMOHUPOBAHNSA); OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE

(anexTpoaHble oTeHUMaNbl; pacuer J/IC; onpeneneHue HarpaBIeHUS
U TIIyOMHBI TPOTEKAaHUS pPEaKUUi; OCOOCHHOCTH B3aMMOACUCTBUS

METAJJIOB C KUC-JIOTaMH OKHCIHUTCIISIMHU.

4. Merammueckass CBs3b, METAJUIMYECKAs] KPUCTAIUIMYECKAs PELIETKA,
DNEeKTPOXUM | ABOHHON 3JIEKTPUUYECKUM CIOW M 3JIEKTPOAHBIN MOTEHUHUAN; (PaKTOpBI,

HNYCCKUC BJIMAKOINKUE Ha 3J'I€KTpOI[HI;II>i MOTCH-IIKMAJl METaJlJIa: IIpUpoJa MCETalia,
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MPOLIECCHI

CIOCOOHOCTh K THOpPUAM- 3allui, KOHIEHTPAllMd HMOHOB MeETajia B
pacTBope, TeMIle-paTypa; CTaHJAPTHBIA BOJOPOAHBIA AJIEKTPOI U
BOJIOPOJI-HAs IIKaja 3JEKTPOJHBIX MOTEHIMAIOB; ypaBHeHUe HepHc-
ta. lanpBanmueckuii snemeHnT Janwdmsa-Akobu; pacuer DJIC,
XMMHYECKHE HWCTOYHUKM TOKA: MAaproHUOBO-IIMHKO-BBIM  CYyXOM
3JIEMEHT, CBUHLOBBIN CEPHOKHUCIOTHBIN aKKy-MYJISITOD,
KOHIEHTPALIMOHHBIA U TOIUIUBHBINA BOJOPOIHO-KUCIOPOAHBIN JIEMEHT.
CrocoObl  TONY4EHHS ~ METAJIOB:  MHPOMETAJUTYPTUs,  THIPO-
METAJUTYPIHsi, DSJIEKTPOMETAUIYPrus. OJIEKTPOJIU3 pacijia-BoB U
pactBopoB. [locinenoBarenbHOCTh pa3psAIKH MOHOB MPU COBMECTHOM
MIPUCYTCTBUHU B PacCTBOpPaxX, Kak (DYHKIMS PABHOBECHBIX SJIEKTPOIHBIX
MMOTCHIINAIOB.

DNEeKTpoNn3 C UWHEPTHBIM ©  PACTBOPUMBIM  aHOJOM;  JJIEKT-
pPOJIUTUYECKOE TMOJYYEHHE U OYMCTKAa METAJJIOB, HAHECEHHUE
rajbBaHUYECKUX MOKPBITHI; 3aKk0oH Dapajies, BbIXO MO TO-KY.
Koppo3uss meramioB, mpuyuHbl BO3HUKHOBEeHHs. Kiaccu-gukamms
KOPpPO3UM IO XapakTepy paspylleHHs MeTajla, 0 MEXaHU3My
MPOTEKAHUs (XUMHUYECKass M DIIEKTPOXHUMHUYEC-Kasl); MACHTU(UKAIHS
HOHOB Cu2+, Zn2+, Fe2+, Fe3+; paccMOTpEHUE  BO3MOXKHOCTH
AJIEKTPOXUMHUYECKOM KOPPO-3UM B 3aJaHHOW CpeAe C JOCTYNOM
KHCJIOpOJIa BO3/1yXa.

3amuTa METAUIOB W CIUIAaBOB OT KOPPO3WH, WX KIaccH-(pHUKaIms.
JlernpoBanue, M30JISAUUOHHOE MOKPBITHE, METAI-JIMYECKUE MOKPBITHS,
MPOTEKTOPHAsT  3allluTa W DJIEKTPO3a-IuTa, HMHTHUOWPOBAHUE,

paloHaIbHBIA OI00P KOHCTPYK-IIMOHHBIX MaTepUAIOB.

4.4 JTabopaTOpHBIN MPAKTUKYM

n/n

Ne paznena

UCHUIIINHEI

HanmMeHnoBanwue 1abopaTOpHBIX paboT TpynoemkocTh

(dac.)

—

o ow| o

1. Ctpoenue

BEIECTBA

Kinaccbl HeopraHudeckux BeIecTB 2

Ctpoenue aToma

2
Xumuueckue cBsi3u. KoBajieHTHas CBS3b. 2
Teopus rubpuan3zanuu. [IpocTpancTBeHHAsI CTPYKTY- 2

pa MoJeKyI
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5-6 | 2. O6mue XuMu4eckasi KHHEeTUKa, (PaKTOPbI, BIUSIOIINE Ha CKO- 4
3aKOHOMEPHO | POCTh XMMUYECKUX PEaKIUid. XUMUUECKOE PaBHOBE-
CTH cue.
7 XUMHUYCCKUX OHepreTrka XMMHYECKUX TPOLECCOB 2
g | Mpomneccos IlepBblii pybesxkHBIA TeCTOBBINH KOHTPoab. MKP Ne 1 2
9 | 3. PactBopsl. | CriocoOb! BBIpaXKEHHUsI KOHIICHTPALUU PacTBOPOB 2
10 | Oxucaurens- | OGmme CBOMCTBA PACTBOPOB HEAIECKTPOIUTOR 2
11 | HO-BOCCTaHO- | KHCIIOTHO-OCHOBHBIEC PEAKIIMU B paCTBOpPaX 2
BUTCIIBHBIC PaBHOBecue B pacTBOpax 3JIEKTPOJIUTOB
12 | HPOLECCHI [Muaponm3 coneit; pakTophl, BIUSAIONINE HA THAPOIIN3 2
13 OKUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI 2
14 OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 2
BEIIECTB
15 Bropoii pybexHbIit TecToBbII KOHTpOsb. TKP Ne 2 2
16 | 4. Dnekrpo- DneKTpoaHbIE NOTEHLIHAIBI METAILIOB. ['.0. 2
17 | xumudeckne | CriocoObl MOMYYECHHS] METAIUIOB. XUMHUS METAJIJIOB 2
18 | mpoLecCh Koppo3zus Metaninos. 3amura oT KOppo3uu 2
4.5 CopaeprxaHue caMOCTOSITeNIbHON paboThl U (POPMBI € KOHTPOJIS
Ne | Pazgen nucuurmmunel (Moayis), | Beero Conepxanue dopma KOHTPOJIS
n/m TEeMBbI pa3jena 9acoB | CaMOCTOSITEIILHON pabOThI
1. | Pazmen 1. CtpoeHue BemecTna. Pa6ota c yueOHoi | Ompoc, mpoBepka
Tema 1. OcHOBHBIE KJIacChl He- 4 JIUTEPATYPOI: KOHCIIEKTa, OIIEHKa

OPraHUYeCKUX COCTUHEHUMN

1. ApucroBa I'.H., Cenre-
moB B.B. Xumusa: Meronu-
YECKHUE YKa3aHUs K 3aJaHu-
SIM TIO BBITMOJTHEHUIO KOHTPO-
JBHBIX PabOT IJIst CTYACHTOB
arpOMHXEHEPHBIX  CIIelHa-
npHOCTEN. OnopHbIE KOHC-
nekTel. — MoxeBck,200

2. ApucroBa ['.H., Cenre-

moB B.B. Xumus: 3amanus

3agaHus Ne 1.
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UL KOHTPOJILHOW paboThI
CTYJIEHTOB  arpouHXeHep-
HEIX CIIELINATILHOCTEN.

WxeBck, 2007

Tema 2. Ctpoenue aroma. 3ananue Ne 1. IIpoBepka 3amaHuit
U OIICHKA.

[Tepuonuueckas cucrema J[.M. Koncnexkr. IIpoBepka 3amaHwuit

MenpeneeBa. [lepuoauuHoCTb 3amanue Ne 2. U OIICHKA.

CBOMCTB XHUMHUYECKHX 3JIEMEH- 8

TOB

Tema 3. KoBasieHTHAs CBA3E. 3amanue Ne 3. [IpoBepka 3amaHuil
U OLICHKA.

[IpocTpaHcTBEHHast CTPYKTypa 3aganue Ne 3. [IpoBepka 3amaHuil

Monekyn. Teopust rubGpummza- U OIICHKA.

uu

Pazgen 2. OOGmme 3akoHOMEp-

HOCTH.

Tema 1. DHepreTuka xummudec- 3ananue Ne 4. IIpoBepka 3amaHuit

KUX pEeaKIHit U OIICHKA.

Tema 2. KuneTnka XUMHYECKHUX 10 Koucnekt. 3amanue Ne 5. IIpoBepka 3amaHmit

peakuuii U OILICHKA.

Tema 3. PyOexxHbIif TECTOBBIN 3ananus Ne 1 - Ne 5.Tectel. | IIpoBepka 3agaHuil.

KOHTpOJib. UKP Ne 1

Paznen 3. PactBopbl. Okuciu-

TEIbHO-BOCCTAHOBUTENIbHbBIC

IIPOLIECCHI

Tema 1. CriocoObl BBIpaKECHHS 3aganue Ne 6. IIpoBepka 3amaHwuit

KOHIIEHTPALlUN PaCTBOPOB U OLICHKA.

Tema 2. PacTBOpBl HE3IEKTPO- 3ananue Ne 7. IIpoBepka 3amaHuit

JINTOB 10 U OLICHKA.

Tema 3. PacTBOpbI 3JI€KTPOJIH- 3aganue Ne 8. IIpoBepka 3amaHwuit

TOB U OLICHKA.

Tema 4. I'maponus conen. 3ananue Ne 9. IIpoBepka 3amanuit

Tewma 5. OkucnuTenbHO-BOCCTA- U OLICHKA.
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HOBUTEJIBHBIE PEAKIUU 3ananue Ne 10. IIpoBepka 3amaHuit

Tema 6. PyOexxHbIif TeCTOBBIN U OLICHKA.

KOHTPOJIb 3aganust Ne 6 - Ne 10.Tectsl. | ITpoBepka 3amanunii

4. | Paznen 4. DneKTpOXUMHUYECKUE

IIPOLIECCHI

Tema 1. DnexTpoagHble NOTEH- 3ananue Ne 11. IIpoBepka 3amaHuit

nuansl. ['anpBaHmMYecKkue diie- Y OLICHKA.

MEHTBI

Tema 2. Dnekrponus. 3ananue Ne 12. IIpoBepka 3amaHuit

13 U OLIEHKa

Tema 3. Koppo3ust meTanioB 3aganue No 13. [IpoBepka 3amaHuil
U OLICHKA.

Tema 4. CBoiicTBa MeTaJIOB 3ananue Ne 14. IIpoBepka 3amaHuit
U OLICHKA.

Hroro camocCTosITeNIbHasA | 45

pabora:

Bun npomexxyTouHoM aTrTecTanuu (3K3aMeH) — 274

Bcero camocrosrensHas pabora — 729

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
OO6pa3zoBaTenbHBIC TEXHOJIOTUH ISl IPOBEICHUS JIEKIINA, 1a00paTOPHBIX PadoT,
camocrositenbHon padotel, YUPC u HUPC.

N3yuenne AUCIMTUIHMHBI TOIPAa3yMeBaeT UCTOIb30BaHIE HH(POPMAITMOHHBIX
TEXHOJIOTUU:

- MOMCK UH(pOpMaLuK B rio0aibHOM cetu NHTEepHeT;

- paboTa B 3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX;

- pabora DUOC By3a (optan);

- MyJIbTUMEUNHBIC JICKIIUH.
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5.1 UHTepakTHBHBIE 00pa30BaTe/JbHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble B

AYJIUTOPHBIX 3AHATHUAX

Bun 3anatus | Ucnonb3yeMbie HHTEpaKTUBHBIE 0Opa3zoBaTenbHble | KomudecTBo
Cemectp
(JI, JIP) TEXHOJIOTHH 4acoB
2 JI Nudopmanmonnoe oOydeHue 24
JIP KonTekcHoe 00ydeHue 16
JIP NmMmMuTtanmonnoe o0ydeHue 16
Uroro: 56

[Tpumepbl MHTEPAKTUBHBIX (POPM U METO/I0B MPOBEACHUS 3aHATHIA:

NudpopmanimonHoe o0ydueHne — JEKIUN YUTAIOTCA C IEMOHCTPAIIMEH OIMBITOB U

UX 00CYXKICHUEM;

KonTekcHoe O6y‘ICHI/I€ — CaMOCTOATCIIbHOC BbIIIOJTHCHHEC J'Ia60paTOpHI>IX

OTIBITOB, BHITIOJTHEHHE PACUETOB, OPMHUPOBAHUE BHIBOJIOB;

NUmMurtanmonHoe o0ydeHue — paboTra B TIpymnmax Mo 2 4YeloBeKa Ha

Ha60paT0pHBIX 3aHATHAX IIPH BbBIITOJIHCHHU na6opaTopme OIIBITOB MW PCHICHUU

IMPAaKTUYCCKUX 3aJia4.

Hcnonp3oBaHue HHTCPAKTUBHBIX HpGBGHTaHI/Iﬁ u BI/II[€O(1)I/IJIBMOB IO TCMATHUKC

3aHATHN. Mcnob30BaHNuEe TECTOBBIX 3aaHUM ISl IPOMEKYTOYHOTO KOHTPOJIS

OCTaTOYHBIX 3HAHUU

IIo oxoHuaHus HU3Yy4YCHUS OUCHUIIIINHBI

MWHHOJJMMIINA/JIbl C MO3IOBBIM HITYPMOM, BBIIIOJJHCHUCM IIPAKTHYCCKHX SaﬂaHHﬁ,

PECUICHUECM CUTYAallMOHHBIX 3a1a4.

MPOBEICHUE JTUCUHUIUIMHAPHOU
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6 OHEHOYHBIE CPEACTBA JJIS1 TEKYHIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MTIPOMEXXYTOYHOMN ATTECTAIIMHA IO UTOTAM
OCBOEHMUA JIUCHUIIJINHBI *

6.1 Buabl KOHTPOJISI M aTTECTAIIUM, (DOPMBI OLIEHOYHBIX CPECTB

B xozme KOHTposisi yCneBaeMOCTH MPEANOJaraloTcsi Kak BUJbI TEKYIIEeW, Tak u

HpOMC}KYTO‘IHOﬁ arTeCTalnu B BUJIC TCCTOBBIX OIIPOCOB, IMPOBCACHUSA

MMPOMCIKYTOUYHBIX  YCTHBIX MW  IMMCbMCHHBIX, TCCTOBBIX OIIPOCOB, PCHICHUA

CUTYAalIMOHHLIX 3a1a4 B XO01€ CaMOCTOSITEJIbHOM pa6OTBI.

6 Bubl KOHTPOJIS U aTTecTall, POPMBI OLIEHOYHBIX CPEJICTB

Ne Ne Bunnr Haumenosanue O1ieHOYHBIE CpECTBA
n/m CEMEeCTpa | KOHTPOJIA U paznena yaeOHoi ®opma KonuuecTBo
aTTecTaluu JTUCUUIIITUHBI (MOYJIs1) BOIIPOCOB B
(BK, TAT, 3aJJaHuU
[TpAT)
l. 1 BK Knaccel Heoprannueckux | TectoBsiit 16
TAT COCTMHECHUN KOHTPOJIb
OIIK2
2. 1 BK Ctpoenue aToma TecToBbIf 13
TAT KOHTPOJIb
OIIK2
3. 1 BK KoBasieHTHas cBA3b TecToBslit 10
TAT KOHTPOJIb
OIIK2
4. 1 TAT DHepreTuka XuMudeckux | TecToBblil 10
OIIK2 peakuuii KOHTPOJIb
3. 1 BK Kunernka xummndeckux | TecToBblit 9
TAT peakuui KOHTPOJIb
OIIK2
6. 1 BK NKP Ne 1. Crpoenue | TecroBsiii 25
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Tar aToMma, KOBAJICHTHAsI | KOHTPOJIb
IIpAr CBS3b; DHEpreTUKa
OIIK2 XUMHYECKUX  PEaKIHii;
KMHETHKA  XMMHUYECKUX
peakuuii
7. BK CriocoOb1  BbIpaxeHus | TecToBBII 11
TAT KOHIIEHTPALIKU KOHTPOJIb
OIIK2 pacTBOpPOB
8. BK Oo6mue cBoiictBa | TecToBbIii 8
TAT pacTBOpOB KOHTPOJIb
OIIK2 HE3JIEKTPOJIUTOB
9. BK PactBOpBI 251€KTPONUTOB TecToBblii 13
TAT KOHTPOJIb
OIIK2
10. BK IM'uaponus coneit TecToBbIH 14
TAT KOHTPOJIb
OIIK2
1. BK OxucinurenpHo- TecToBslit 13
TAT BOCCTaHOBUTEJIbHBIC KOHTPOJIb
OIIK2 peakuuu
12. BK NKP Ne 2. Cmnocobwi | TecroBsiii 25
Tar BBIPAXKCHUS KOHTPOJIb
[IpAT KOHIIEHTpALIKU
OIIK2 pPacTBOpPOB; o0rme
CBOMCTBA pacTBOpOB
HERJIEKTPOJIUTOB;
PacTBOPHI AJIEKTPOJIUTOB,;
TUIPOJIN3 coJIen;
OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
13. BK OneKTpoaHbIE TecToBblii 9
TAT MOTEHIUABL. KOHTPOJIb
OIIK2 l"anpBanMyeCcKHe
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AJIEMEHTHI
14. 1 BK Koppo3us MerauioB. |  TecToBblid 11
TAT CrocoOsnl 3alIUTBI KOHTPOJIb
OIIK2 METAJJIOB OT KOPO3HH
15. 1 DneKTpoan3 TecToBblii 14
KOHTPOJIb
16 1
BK OK3amMeH 76
TAT
OIIK2

*TTonHbIi GOHA OLIEHOYHBIX CPEJICTB M0 TUCIHUIIMHE IPUBEACH OTJEIBHO B puiIoxeHnu K PT1J]

MeToanka TeKylero KOHTPOJIs M MPOMEKYTOYHON aTTeCTAlUU

OcBoeHue OCHOBHOW 00pa3oBaTelIbHOM MNPOrpaMMbl  COMPOBOKIAETCS
TEKYIUM KOHTPOJIEM yCTIEBAEMOCTH M TIPOMEXKYTOYHOM aTTeCcTalueld 00yJaronuxcs.

Texymmuii KOHTPOJIb YCIIEBAEMOCTH OOYYAIOIIMXCS SIBISETCS DJIEMEHTOM
BHYTPHUBY30BCKOM CHCTEMbl KOHTPOJS KayecTBa MNOATOTOBKM CIELUATUCTOB H
CIIOCOOCTBYET aKTHBHU3AIMHM IMO3HABATEILHONW NIEATEILHOCTH OOYyYalolmuxcsi B
MEXCECCUOHHBIA TEPHOJ] KaK BO BpeMs KOHTAKTHOM pabOThl 00ydYarolmuxcsi ¢
npernojaBareyieM, Tak U BO BPEMsl CaMOCTOATENbHON paboThl. TeKyluil KOHTPOJIb
OCYIIECTBIISIETCSl TPEMOAaBaTeIeM M MOXKET MPOBOAMTCS B CIEAYIOMUX (Hopmax:
WHIUBUAYAIbHBIA W (WJIM) TPYIIOBOM onpoc (YCTHBIM WM TUCbMEHHBIM) Ha
3aHATHSAX;  3ammTa  pedepara;  Mpe3eHTAus  NPOEKTOB,  BBIITOJHEHHBIX
WHIVBUTYTBHO WU TPYNION OOyYaronuXcsi; aHAIN3 JEIOBBIX CUTYyalui (aHaIm3a
BApUAHTOB pelIeHUs MpoOsieMbl, 00OCHOBaHUS BHIOOpPA ONTUMAIBLHOTO BapHUAHTA
pelieHust, Jp.); TECTUpPOBaHHE (MMCHMEHHOE WM KOMIIBIOTEPHOE); KOHTPOJIb

CaMOCTOSITENIbHON pabOoThI CTYAEHTOB (B MUCHbMEHHOU WJIK YCTHOH dopme).
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[To wroram Tekyiero KOHTPOJIA MpEnoAaBaTeslb OTMEYaeT OO0ydaromuxcs,
NPOSBUBIIUX OCOOBIE YCHEXH, a Takke OOydyaroluXcs, HE BBIMOJIHUBIINX
3ariaHuPOBaHHBIE BUBI PabOT.

[IpoMexyTouHas aTTecTalus MpU3BaHa OLEHUTh KOMIETEHLIUH, CPOPMUPOBAHHBIE Y
oOyyJaronuxcsi B npouecce oOy4eHHs 1 00eCeYUTh KOHTPOJb KauecTBa OCBOCHMS
nporpamMmbl. {71 KOHTpOJisi pe3ysibTaTOB OCBOCHHUS OOyYarouuMucs Y4eOHOro
Marepuaia Mo nporpaMMe KOHKPETHOM NHCLMIUIMHBI, MPOBEPKAa M OLEHKA 3HaHWM,
MOJIYYEHHBIX 3a ceMecTp (Kypc), pa3BUTHS TBOPUYECKOTO MBILUICHUS, TPUOOPETEHUS
HABBIKOB CAMOCTOSITENIbHON paOOThI, yMEHUS MPUMEHSATh TEOPETUUECKHIE 3HAHUS TIPU
pElIEHNH MPAKTUYECKUX 3a/]ad, OLICHKM 3HAHWW, yYMEHUMH, HABBIKOB M YPOBHS
c(hOPMHUPOBAHHBIX KOMIIETEHUUNA OOy4YaloIMUXCi MpeaycMaTpUBaeTCs 3a4eT M

OK3aMCH.

Kputepuu onieHUBaHHUA CTYIE€HTA /sl MOJyYeHHs 3a4ETAa:

«3a4éT» - IEMOHCTPUPYET MOJHOTY OTBETA MO CYIIECTBY MOCTABIEHHBIX BOMPOCOB;
JIOTUYHOCTb, MTOCJIEIOBATEILHOCTD U TIPOMOPIIMOHATILHOCTD U3JIOKEHUSI MaTepraa,
3HaHHE OCHOBHBIX OHATUN U TEPMUHOB 10 AUCLHUIUIMHE, YMEHHE UX HCIIOJIb30BAaTh,
paccyxaarb, 000011aTh, ENaTh BEIBOIBI, 00OCHOBATH CBOIO TOUKY 3PCHHS; YMEHHUE
CBSI3aTh OTBET C APYTMMH JUCIUTUIMHAME TI0 CIIEIIUAITBHOCTH U C COBPEMEHHBIMU
npo0iieMaMu; 3a HEMOJHOE 3HAaHUE MaTepuasna, HO HeIOCTaTKH B MMOATOTOBKE
CTYZICHTA HE TIOMEIIAIOT €My B JaJIbHEUIIIEM OBJIaICTh 3HAHUSMH 10 CTICIUATHHOCTH
B IEJIOM.

«He3a4€é1» - 1eMOHCTpUPYET HE3HAHUE OOJIbIIEH YACTH MaTEpHalia, KOTOPOE
CBUCTENLCTBYET 00 c1a00M MOHWMAHUU WM HETIOHUMAaHUU TIpeMeTa U He
MO3BOJIUT €MY OBJIAJIETh 3HAHUSIMU 10 CHEIIMATIBHOCTH; IIPH OTBETE IOMYCKAeT
rpyObie OImMOKH, KOTOPhIE HE MOKET UCTIPABUTH JaKe MIPH MTOMOIIH MPENOaBaTesl.
DK3aMeH MOXET ObITh MPOBEACH B yCTHOH (hopMme, B opMe MUCHMEHHOW pabOThI
WIM TECTUPOBAHUA. ODK3aMEHbl OLIEHUBAIOTCA 10 YEThIPEXOATIbHONW CHCTEME:

COMAUHYHOY», «KXOPOULO», «ydoeﬂemeopumeﬂbHo», ((H€y00€]l€m@0pum€]le0)),
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Kpumepuu oyenku ycmnozo omeema Ha IK3ameHe

Ouenka «5» cTaBUTCs, €CJIA CTYJEHT:

- [TokaspiBaeT riayOOKOoe€ M TMOJHOE 3HAHWE M IMOHMMaHWE BCEro oO0bEéMa
IpOrpaMMHOr0 MaTepuasa; IIOJIHO€ IIOHMMaHUEe CYIIHOCTH paccMaTpUBAEMbIX
MOHSITUU, ABJIEHUN U 3aKOHOMEPHOCTEN, TEOPUM, B3aUMOCBSI3EH;

- YMeeT cOCTaBUTh TMOJHBIM W MPaBUJILHBIA OTBET HAa OCHOBE H3YYEHHOTO
MaTrepuala; BbIJEIATh TJIABHBIE MOJIOKEHHUS, CAMOCTOATENIBHO MOATBEPKIaTh OTBET
KOHKPETHBIMU TpUMepaMu, (paKkTaMu; CaMOCTOATEILHO W apTyMEHTHPOBAHO JeJIaTh
aHanu3, 0000IIeHMs, BBIBOAbI. Y CTaHABIUBATh MEXIPEAMETHbIE (Ha OCHOBE paHee
MpUOOPETEHHBIX 3HAHWW) W BHYTpUIpEeAMETHbIC CBs3M. [locnemoBarenbHO, 4E€TKO,
CBSI3HO, 00OCHOBAHHO M 0€30IIMO0YHO M31araTh yueOHBIM MaTepual; 1aBaTh OTBET B
JIOTUYECKON IOCIeI0BATEIbBHOCTU C HCIOJIb30BAHUEM MPUHATOW TEPMHUHOJIOTHU;
7enatb  COOCTBEHHBIE BBIBOABI, (OPMYIHPOBATH TOYHOE OMNpEACICHUE W
HCTOJIKOBAHME OCHOBHBIX TMOHSTHM, 3aKOHOB, TEOPHMU; MPHU OTBETE HE MOBTOPATH
JIOCJIOBHO TEKCT y4eOHHMKA; M3JlaraTh MaTepHuall JUTEPATYPHBIM SI3BIKOM; MPABUIILHO
U 00OCTOSATETLHO OTBEUaTh HaA JOMOJHUTEIBHBIE BOMPOCH TPEMOaBaTelIs.
CaMOCTOSTENNPHO M PAllMOHAJIBHO HCIIOJIb30BaTh HAIJBIAHBIE MOCOOUS, MPUMEHSTh
CUCTEMY YCIIOBHBIX 0003HAYEHWU MPHU BEICHUH 3aIUCEH, COMPOBOXKIAIONINX OTBET.
Jlonyckaet He 0ojiee 0JJHOTO HeJ0UETa, KOTOPHIN JIETKO HCIPABIISIET 10 TPEOOBAHUIO
penoaBaTers.

Ouenka «4» CTaBUTCS, €CIIU CTYJICHT:

- [Toka3pIiBaeT 3HAHUS BCEr0 M3YYEHHOrO0 MporpaMMHOro marepuana. Jaét
MOJIHBIM W TPaBUJIBHBIA OTBET HAa OCHOBE H3YUYEHHBIX TEOPHI; HE3HAYUTEIbHBIC
OMMUOKA M HEMOYETHI MPU BOCIPOM3BEICHUH M3YYCHHOTO MaTepHaa, ONpeACICHHUS
MOHSATUM JaJl HEMOJIHBbIC, HEOOJbIINEe HETOYHOCTU MPH HCIOJIb30BAaHUW HAYUYHBIX
TEPMUHOB WJIA B BBIBOJAX W OOOOIICHMSIX W3 HAOJIOJCHHWN W OIBITOB; MaTepual
M3JIaraeT B OMPECICHHOW JOTUYECKOM IMOCIEeN0BATEILHOCTH, IPH 3TOM JOITYCKaeT
OJIHYy HETrpyOyro OIMOKY WM He 0oyiee ABYX HEJOYETOB M MOXKET MX HCIIPABUTH

CaMOCTOATCIIbHO IIpH Tpe6OBaHI/II/I WA 1IpU HeOO0JIbIION IoMOIIH IIPCIIOJAaBaTcCiisA; B
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OCHOBHOM YCBOWJI Y4Ye€OHBIH Marepuan; TMOATBEPKIAET OTBET KOHKPETHBIMH
MpUMepaMu; TPaBUIIbHO OTBEUYAET HA JIOMOJHUTEIbHBIE BOIPOCHI MTPENOAaBaATES.

— YMeer camMOCTOATENbHO BBIJACIATh TJIaBHBIE MOJIOKEHUS B H3YUYEHHOM
MaTepuaie; Ha OCHOBAaHMM (AKTOB M MpPUMEPOB 0000IIaTh, [eNaTh BBIBOJIBI,
YCTaHABJIMBATh BHYTPUIIPEIMETHBIE CBA3U.

— He oOnagaer [1OCTaTOYHBIM HAaBBIKOM pabOTbl CO  CIPABOYHOMU
JUTEPATYpOi, Y4eOHMKOM, MEPBOMCTOYHHKAMU (MIPABUIBHO OPUEHTUPYETCS, HO
paboTaeT MeIJICHHO).

Ouenka «3» CTaBUTCS, €CJIA CTYJICHT:

- VY cBOMI OCHOBHOE COAEPKAHUE YUEOHOr0 MaTepHraia, HO UMEET MPOOEIIbl B
YCBOEHUHU MaTepHalia, He MPENATCTBYIOIMUE JAIbHENIIIEMY YCBOCHUIO TPOrPAMMHOIO
MaTepHana;

— Martepuan uznaraeT HECUCTEMAaTH3UPOBAHHO, (parMeHTapHO, HE Bceraa
MOCJIEI0BATEIBHO;

— [Toka3piBa€T HEOOCTATOYHYIO CPOPMUPOBAHHOCTH OTACNIBHBIX 3HAHUU U
YMEHUI; BEIBO/IbI U 0000IIIEHHSI ApTYMEHTUPYET CJ1a00, TOMYCKAeT B HUX OLIMOKHU.

- JomycTtun  OmmMOKM W HETOYHOCTH B HCIOJIB30BAHWM  HAYYHOU
TEPMUHOJIOTUH, OTIPEICTICHUS] MOHITUHN Jal HEI0CTATOYHO YETKHUE;

— WcnbIThiBaeT 3aTpyJlHEHUS B MPUMEHEHUU 3HAHUM, HEOOXOIUMMBIX IS
penIeHus 3aJ1a4 pa3inyHbIX TUIIOB;

— OTBeyaeT HEMOJHO Ha BOIPOCHI IpenojaBaress (YIyckas U OCHOBHOE),
WIK BOCIPOU3BOJIUT COJIEpKAHUE TEKCTa y4eOHHMKA, HO HEIOCTATOYHO MOHHUMAET
OTJIeTIbHBIE MMOJIOKEHUS, UMEIOIINE BaXKHOE 3HAUEHHUE B 3TOM TEKCTE;

- OOHapyxuBaeT HEAOCTATOYHOC MOHUMAHUE OTICIBHBIX TOJOXKCHHUN TMPHU
BOCIIPOM3BEACHUN TEKCTa y4yeOHMKa (3amuceld, MEpBOUCTOYHHKOB) WM OTBEYAET
HEMOJIHO Ha BOMPOCHI MPENoaaBaTeis, T0MycKas OJHy-ABE TpyOble OIUOKH.

Ouenka «2» CTaBUTCS, €CJIU CTYJICHT:

— He ycBout 1 He pacKpblll OCHOBHOE COJIEpKAaHUE MaTepHalia;

— He nenaet BBIBOJIOB M 0000IIEHHIA;
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- He 3HaeT W He MOHMMAaeT 3HAYUTENbHYIO WM OCHOBHYIO YacTb
MIPOTPaMMHOT0 MaTepuralia B Mpejiesiax NoCTaBJICHHbBIX BOIIPOCOB;

— Nmeer cnabo chopMUpOBaHHBIE W HEMOJHBIE 3HAHUS M HE YMEeT
OPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U 3a]1a4 M0 00pasiLy;

- [Ipu oTBeTe (Ha OAMH BOMPOC) JAOIyCKaeT 0oyiee NBYX TPYyOBIX OIIMOOK,

KOTOPBIC HC MOKCT UCIIPABUTH JaXKEC IIPU ITOMOIIH ITPCII0AaBaTCIIA.

IIpuMepbI OLIEHOYHBIX CPEACTB:

a) TECThI C HHCTPYKIIMEH «IOTOJHUTE» - IS BXOJHOTO KOHTpoJis (BK);

0) TeCTbl ¢ MHCTPYKIMSAMU «BbIOEpUTE MPABUIIbHBIA BapUaHT OTBETAa M YCTAHOBUTE
COOTBETCTBUE» - ISl TeKyulied ycneBaemocTu (TAT):;

B) TECThl C UHCTPYKUMSIMHU «JalTe, TIOJHOE pelIeHue 3aJaHuil, BHIOEPUTE
MPAaBWIbHBIM BapHaHT OTBETA, YCTAHOBUTE COOTBETCTBHE M JOMOJHUTE» - IS

npoMmexxyTouHol arrectaiuu (IIpAr).

Bapuant Ne 1 «Cmpoenue amomay

Honoanume:

1. ATOMHas opOUTalb — 3TO ... .

2. Bce xumuyeckue 3J1eMEeHTHI IeNIIT Ha CIIEIYIOIUE TUIIBL: 1) ... . 2)....
3. 'naBHOe KBAHTOBOE YMCJI0 0003HAYAIOT OYKBOM ... , IPUHUMAET 3HAYCHUE ... ,
XapakTepu3yer ... .

4.PeanpHas 35eKTpoHHAsA (HopMyia UMeeT BUT ... .

5. I'pynmna —ato0 ... .

6. DIEKTPOOTPUILIATENIHLHOCTh KOJMYECTBEHHO XapaKTEepU3yeT CBOUCTBA: 1) ...

2) ...,

yem Ooubiiie 020, TeM CUIbHEE BbIpaKEHBI CBOICTRA ... .

7. B nepuonax cieBa HalpaBoO paguyc aToMa ... SHEPIUs CPOJICTBA K DJIEKTPOHY ... ,

030... yBeIUUMBaIOTCS CBOMCTRBA ... .

Ykariccume HOMED npasulbHO20 omeema
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8. DnexTpoHHast popmyina 2s’2p’ COOTBETCTBYET aTOMY:

1) B; 3) N;
2) C;4) O.

9. Tpu cBOOOIHBIE 3d — A.O. UMEET ATOM:
1) Cr; 3) V;
2) Sc; 4) Ti.

10. Ins kuciopoa xapakTepHa CTENEHb OKUCIICHUS:
1) -2,0.24; 3) -2,0,4.6;
2) —2,-1,0,2; 4) -2,0,1,2.

2+
11. DnekTponHas Gopmyia voHa 3 3s” 3p° COOTBETCTBYET aTOMY:

1) Ca; 3) Sc;
2) K; 4) CI.
12. ATOMy Fe B B036y7KI[eHHOM COCTOSAHHUHN COOTBCTCTBYCT q)OpMyJIa:
1) 4s'3d°4p'; 3) 4s°3d°4p?;
2) 4s*3d’, 4) 4s'3d’4p*.

13. Husmiast creneHb OKUCIEHUS AJIsl 3JIEMEHTA C 3JEKTPOHHOU (HopMynoi
45°3d""4p* paBHa: 1) -2; 3) -1;

2) -3; 4) -4.

Bapuanr Ne 2 «Cmpoenue amoma

JHononnume:
1. OpouTanbHOE KBAHTOBOE YHCJI0 0003HaYaeTcst OyKBOH ... , MPUHUMAET
3HAYEHHUE ....... , XapaKTEepU3yeT .......... .

2. Merammdueckue XUMAYECKUE 3JIEMEHTH UMEIOT OCOOCHHOCTH: 1) ........ .
2) e :
R) I .

3. Ilpunuun [Taynu yuraercs Tak: ............ .

4. CBoiCTBa XUMHUYECKUX AJIEMEHTOB U3MEHSIOTCS MEPUOIUUECKU TTOTOMY,

YTO vvevennnn. .
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5. Hlepuog — 310 ............. :

6. KoymuecTBEHHOHN XapaKTEepUCTUKON METAJUIMYECKUX CBOWCTB — SIBJISIETCA
BEJIMYMHA, HA3bIBAEMa ........... , 0003HavyaeTcs OyKBOH ............. .

7. B VII rpynne (rnaBHo# noarpynmne A) ot actaTta K pTopy paadyc aroma ... ,

SHEPrUsl CPOJICTBA K DIIEKTPOHY ........ , 000 ....... , HEeMETaJUIMYEeCKUE CBOICTBA

Ykarccume HOMED npasulbHO20 omeema

8. DnekTpoHHas popmyia 3s°3p> COOTBETCTBYET aTOMY:

1) 4i; 3) P;
2) Si; 4) S.
9. Yetslpe cBOOOAHBIE 3d — 4.O. UMEET aTOM:
1) v; 3) Ti;
2) Sc; 4) Cr.
10. s xpoMa xapakTepHa CTENEHb OKUCIICHUS:
1) 0,23,6; 3) 0,1,2,4;
2) 03.4,5; 4) 0,2,35.

2—
11. DnekTponHas Gopmyia HoHa I3s° 3p° COOTBETCTBYET aTOMY:

1) S; 3) K;
2) Cl; 4) Ca.
2. AToMy V' B BO30YXJICHHOM COCTOSTHUU COOTBETCTBYET (hopmyIa:
1) 4s'3d’4p'; 3) 4s°3d°;
2) 4s'3d*; 4) 4s5°3d*4p'.

13. Husmiast creneHb OKMCISHUS JIUIS DJIEMEHTA C AJICKTPOHHOU (hopMOH 4s°3d'’4p’
paBHa:

) -3; 3) -4,

2) —-1; 4) -2.
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Bapuant Ne 3 «Cmpoenue amomay
/Mononnume:
I. AToMm — 310 ............ .
2. 30T0MBI — 37O ........ .
3. CniuHOBOE KBAHTOBOE YHUCJI0 0003HAYaeTCsl OYKBOH .......... , IPUHUMAET
3HAYCHUS ......... , XapaKTepUu3yer .......... .

3.Bo30ykaeHue atoMa BO3MOXKHO, TP YCIOBHSX: 1) .............

5. I'maBHas moArpymnma (4) - 910 ......... :

6. KommuecTBEHHOI XapaKTepUCTUKON HEMETAJUIMYECKUX CBOMCTB SABJISIETCS

BEJINYMHA, Ha3bIBaeMas ......... o003HayaeTcsa OyKBOH .......... :

7. B rpynmnax ( raaBHbBIX MOATpYyNNax A ) CBEpXY BHU3 PAJIUYC ATOMA ..............

SHEPrus UOHUBALMH .......... , 020 ..., yBeIIMUMBAIOTCS CBOMCTBA ............. :

Ykarcume HOMED npasulbHO20 omeema

8. DnexTpoHHas popmyna 3s°3p° COOTBETCTBYET aTOMY:

1) ¢, 3) P;
2) S; 4) Si.

9. JlBe CcBOOOIHBIE 3d — A.O. UMEET ATOM:
1) v; 3) Sc;
2) Ti; 4) Cr.

10. Jlns xene3a xapakTepHa CTENIEHb OKUCICHUS:

1) 0,1,2,4; 3) 0,3,4,8;
2) 0,2,3,6; 4) 0,235,

11. DnekTponHas Gpopmyia voHa I’ 4s*3d'’ COOTBETCTBYET aTOMY:
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1) Ga; 3) 4s;
2) Ge; 4) Se.

12. ATomy Mn B BO30YXIEHHOM COCTOSTHUU COOTBETCTBYET (hopmyJia

1) 4s'3d°4p'; 3) 4s°3d°4p';

2) 4s'3d°4p'; 4) 4s°3d’.

13. Husmiast creneHb OKUCIISHUS JIJTS JIEMEHTA C AJICKTPOHHOU (hopMyItolt 4s°3d'’4p’

paBHa: 1) -3; 3) -4;
2) —1; 4) -2.
Bapuant Ne 4 «Cmpoenue amomay
Honoanume:
1. X¥MHUYECKUN JIEMEHT - 3TO ............ .
2. B cocTaB aTOMOB BCE€X XMMUYECKUX JIEMEHTOB BXOJST CJICIYIOIIHE

QJIEMCHTAPHBIC YaCTHULEL: ........... .

3. MaruuTHOe KBAaHTOBOE YUCJI0 0003HAYAIOT OYKBOH ........ IIPUHUMAET 3HAYCHUS

....... , XaPAKTEPU3YET .....eeennnn .
4. IlpaBuno I'yHaa rmacur: ............ .

5. HemeTtammdeckre XUMHYECKUE PJIEMEHTBI UMEIOT 0OCOOCHHOCTH: 1) ... .
2)....
3)....

6. [To6ounas nmoarpynmna (B) - 310 .......... :

7. B I rpynmne ( raBHOM moarpymmne /4 ) OT AUTus k (ppaHIuio pagdyc aToma ...

SHEPrusi MOHU3ALUH . ...... , 000 ....... , METaJJIMYECKHE CBOMCTRBA ........ .
Ykarcume nomep npagunvnozo omeema
8. DnexTpoHHas popMyna 2s°2p* COOTBETCTBYET aTOMY:

) ¢; 3) o

2) N; 4) F.

9. Yerwipe CcBOOOIHBIE 4d — A.O. IMEET ATOM:
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1) v; 3) Nb;

2) Zr, 4) Mo.

10. Iy cepnl XapakTepHa CTeeHb OKUCIICHHUS:
1) —2,0,1,3,4; 3) —2,0,2,3,5;
2) —2,0,2,4,6; 4) -2,0,2.3.6.

11. Dnexrponnas popmyna voHa O '4s’3d’ COOTBETCTBYET aTOMY:
1) Ti; 3) v,
2) Sc; 4) Cr.

12. ATomy Ca B BO30YKJIEGHHOM COCTOSIHUM COOTBETCTBYET 3JIEKTpOHHAs hopmyria:

1) 4s'4p'; 3) 4s'3d';

2) 4s'3d'; 4) 4s'3p'.
13. Husmas crerneHb OKHCIICHUS JIS 3JIEMEHTA C JIEKTPOHHOH opmMyson 3s°3p’
paBHa:

1) -4 3) -2;

2) -3; 4) —1.

HNTOI'OBASI KOHTPOJIbHAS PABOTA Ne 1
Cmpoenue amoma; KOGANEHMHAA C6A3b; IHEP2EMUKA XUMUUECKUX PeaKUUil;

Kunemuka xumuueckux peakuuﬁ

BAPHUAHT Ne 1
Yacre A /laiiTe MOJIHOE pellleHUe 3aJaHUI

YKaxxutre HoMep NPAaBWJIBHOIO0 OTBETAa:

1. DnextponHas popmyina 2s*2p* COOTBETCTBYET aTOMY:
1) C 3) o0
2) N 4) F
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2. IIpocTpancTBeHHAs! KOH(DUTYpAITHSI MOJIEKYIIBI — TETPAdApUIecKasi COOTBETCTBYET
yacTHULaM (nsa Bapuanta orsera): 1) SO,Cl, 3) SF,
2) Sicl, 4) SO,
3. Peakius poOTEKAET 110 YPABHEHUIO:
SO; (r) + 2KOH =K,S0, + H,0 AH =— 472,22 KJIx
AH’ 55, KJx/Mos ~ 42593 —1433,44 —285,84

Tennora obpazoanust SO3 (AH" oop. SO3) pasna: 1) — 395,2 KJlxx/Mone  3) + 790,4 KJIxx/Moinb
2) +395,2 K/Ixx/Mone  4) —790,4 K]»x/Moib

4. Ecnu suransnus obpazoBanust P,O; paBna (— 820 KJ/[x/momnp), TO KOIMYECTBO

TEIJIOTHI, BhIIENsieMoe ipu cropanuu 31 r ¢pocdopa, paBHO KJIx

1) 200 2)410 3) 600 4) 820
5. IIpu nposenennn oopatuMoit peakuun 250, ) + Oy ) > 2505
HavyanbHbIe KOHTIEHTpamu SO, u O, 6puT cooTBeTCTBEHHO paBHbI 0,4 1 0,3 MoIb/1,
a B COCTOSHMHM paBHOBecus KoHieHTparus SO; coctaBuia 0,2 MoJb/i, TOraa

KOHCTAaHTa paBHOBCCHS paBHA

5 2) 10 3)9,5 4H15

Yactr B JlomoJauure:

1. X¥MHUUYECKUN DJIEMEHT — DTO

2. MarautHOe KBaHTOBOE YHCIIO 0003HAYAIOT OYKBOU , IPUHUMAET

3HAYCHHUSI , XapaKTEepHU3yeT

3. B I rpynne ( rmaBHO#M noarpynme /4 ) OT JIUTUA K (paHIUIO paguyc aToMa ,

SHEPrusi MOHU3ALUU , 000 , METAJUTMYECKHE CBOMCTBA

4. KoBajieHTHas HETIOJIsIpHAasA CBA3b BCTPECUYACTCA B MOJICKYJIAX, 06p330BaHHBIX
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5. OcobenHoctr o — cBsi3u: 1)
2)
3)

6. TeruoBoii 3(pdekT peakuu — 3To

7. CrangapTHas TEIIOTa 00pa30BaHUS — 3TO

8. [Tpunuun Jle llaTense ynraercsa Tak

9. Maremarnueckoe Beipaxkenue K, nng peakuun: COy + H,Ofy <> CO; () + Hy

HNMCET BHUA!

Ykaxxutre HoMep NPaBUJILHOIO0 OTBETA:

10. Yetsipe cBOOOIHBIC 4d — A.O. UMEET aTOM:
1) v 3) Nb
2) Zr 4) Mo

11. Dnexrponnas Gopmyna nona Y*'4s>3d’ COOTBETCTBYET aTOMY:
1) Ti 3) v
2) Sc 4) Cr

12. AtoMy Ca B BO30YXJE€HHOM COCTOSIHUM COOTBETCTBYET AJIEKTPOHHAS opMyia:

1) 4s'4p' 3) 4s'3d’

2) 4s5'3d' 4) 4s5'3p'
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13. Husmas cTeneHb OKUCICHHS IS 3JIEMEHTA ¢ JICKTPOHHOH (popMyItoi 3s°3p’

paBHa:
1) -4 3) -2
2) -3 4) -1
14. BemiecTBa ¢ KOBAJICHTHOU HEMOJISIPHOM CBS3BIO 3TO:
1) Bomopon 3) dropoBogoposa
2) amoMUHUN 4) Boma

15. sp’d — rubpuau3aus B CICAYIOMEH YacTHIIE:

1) SF, 3) BeH,

2) PClI, 4) cCo,

16. Oxcup JieTko paznaraercs Ipyu HarpeBaHUM:

1) 20, + Ca— CaO, AH=-635,97 K][>x/Moub
2) % 0, + 2Ag — Ag,O, AH=- 30,56 K/I:)x/Moub
3) %20, + Ba— BaO, AH=-558,51 K/I:)x/Monn
4)'2 0, + Fe — FeO, AH=—263,68 K/[)x/Mob

17. OcHOBHBIE CBOMCTBA MPE00JIaIaOT B OOJIBIIICH CTENEHU Y OKCHUJIA (noomeepoume

pacuémamu):
1) MgO (k) + CO, (r) — MgCO; (k)
AG® KITx/Mous — 602,22 — 394,38 ~1029,3
2) BaO + C02 — BaCO3
AG® KJT/Mous — 5084  —39438 ~ 1139

18. Ecniu TemnepatypHblii KO3)PUIIMEHT CKOPOCTH XUMUYECKON PEAKIMH PaBEH 2,

TO npu noHmwkKeHnu Temmeparypsl ot 60°C 10 20°C cKopoCTh peakuu

1) yBenuuuBaetcs B 16 pa3 3) yBenuuuBaetcs B 6 pas

2) yMeHbIIaeTcs B 8 pas 4) ymensInaercs B 16 pas
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19. JIna cmemenns paBHoBecHs B cUCTEME Ny (1) + O () > 2NO(yy AH>0

B CTOPOHY MPOAYKTOB PEAKIIMH HEOOXOIUMO

1) MOBBICUTH AaBJICHHE 3) MOBBICUTH TEMIIEPATYPY

2) BBECTH KaTajau3arop 4) yMEHBIIUTD JaBJICHUE

20. ITpu nossieHny gasiaeHus B 4 pasza ckopocTs peakuuu 2COq+Cl, —2COCly

YBEIIMYMBAETCS 1) B 64 paza 3)B 16 pa3
2) B 8 pa3 4)B 12 pa3
BAPUAHT Ne 2

Yacte A JlaiiTe mosiHOe pellieHue 3aJaHUuM

YKaxxutre HoMep NPAaBUJIBHOI0 OTBETAa:

1. DnextponHast popmyina 3s°3p° COOTBETCTBYET aTOMY:
1) c 3) P
2) S 4) Si

2. [IpocTtpancTBeHHast KOH(GUTYpalKs YTI0Bas COOTBETCTBYET YACTUIIAM (1Ba BapuaHTa

OTBETA):

1)  NH, 3) OF,

2)  SiF, 4) so,

3. OkuciaeHne aMMuaKa MPOTEKAET M0 YPABHEHUIO:
4NH; + 30, — 2N, + 6H,0 AH =- 1528 KIx
r r r

AH’ 55, KJTx/Moms 0 0 —285,84
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Tennora o6pa3oBaHusi aMMHaKa (AH0 oop.4NH3) paBna: 1) — 92,15 KJIxx/Mons 3) — 46,76
KJIx/Moiib

2) 92,15 K/Ix/Mons  4) + 46,76
KJI>x/Monb

4. Ecnu surtanbnus oOpazoBanus CO, paBHa (— 393,5 KJ[/Moib), TO KOIUYECTBO

TEIJIOTHI, BBIIENIEMOE TIPU cropanuu 24 r yriepoja, paBHO KJIx

1) 196,8 2) 305,3 3) 600,2 4) 787,0

S. IIpu mposenenun oopatumoit peakuunn ~ 2NO(y + O, (<> 2NO,
HayaabHble KoHIeHTpauu NO u O, ObLJIM COOTBETCTBEHHO paBHBI 1,2 u 0,8 MOJB/1I,
a B COCTOSSHUU paBHOBecHs KoHIeHTpaius NO, cocraBuna 0,4 mousb/n, TOraa

KOHCTAaHTa paBHOBCCHS paBHA

1) 0,42 2) 0,84 3) 4 4)8

Yacts B JlomoJauure:

1. AToM — 93T0

2. CnmHOBOE KBAaHTOBOE YHCIIO 0003HAYaeTCsi OyKBOM , IPUHUMAET

3HAYEHHUSI , XapaKTepu3yeT

3. B rpynnax (rnaBHbIX NoArpynmnax A) cBepxy BHU3 pajnyc aToma ,

DHEPrusl NOHU3ALUN , 000 , YBEJIINUNBAIOTCS CBOMCTBA

4. DHeprus CBS3U — 3TO

5. Yucno o — cBsA3en B MoJiekyJie SO,Cl, paBHO

6. IlepBbIil 3aKOH TEPMOIMHAMUKHN UMEET MATEMATUYECKOE BhIPAKEHHE
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7. Kputepuem caMONpOU3BOJBHOIO MPOTEKAHUSI Peakluil (JJi1 pealibHbIX CHCTEM)

SBJISIETCSL BEJIMUMHA, HA3bIBAEMast , pacCUHMTBIBaeTCs Mo (hopmyJie

8. I[IpaBuno Baut-I'odpda popmynupyercs . Ero maremarnueckoe

BbIPAXKCHUE UMECT BU

9. MaTtemarnueckoe Boipaxkenue K, 114 peaknuu: 2S0; () + O3 1y <> 2805 (1

HNMCET BHUA!

Ykaxxure HoMep NPaBUJIbHOI0 OTBETA:

10. /IBe cBOGOAHBIEC 3d — A.O. IMEET aTOM:
1) v 3) Sc
2) Ti 4) Cr

11. DnextponHas Gopmyna noHa 2" 4s°3d'"° COOTBETCTBYET aTOMY:
1) Ga 3) 4s
2) Ge 4) Se

12. AToMy Mn B BO30YKJIEHHOM COCTOSIHMU COOTBETCTBYET (hopMyIa
1) 4s'3d°4p' 3) 45°3d°4p'

2) 4s5'3d°4p' 4) 4s5°3d’

13. Husmas cTeneHb OKUCICHUS IS AJIEMEHTa C 3JICKTPOHHOU hopmysoit 4s°3d'" 4 p’
paBHa: 1) -3 3) -4
2) -1 4) -2

14. BemectBa ¢ KOBaJIGHTHOM HEMOJAPHOU CBA3bIO ATO:

1) Bomopon 3) drTopoBogOpOa

2) amoMUHUN 4) Boma
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15. sp’d — rubpuau3aus B CICAYyIOMEH YacTUIIE:
1) SF, 3) BeH,

2) PCl, 4) co,

16. bosiee ycTOMYMBBIN OKCHU/I;

1) %2 0, + Mg — MgO, AH=- 600 K]I[>x/MoJib
2) % 0y, +Zn — ZnO,  AH=- 357 K/Ix/Moib
3) %20, +Cu— CuO, AH=- 155 K][>/Mob
4) % O, + Hg — HgO, AH=- 88,2 K]l»/Monb

17. KucnoTtHble cBoMcTBa peo0iaatoT B OOJIbIIEH CTEICHU Y OKCUA (noomeepoume

pacuémamu):
1) A1203 + Ca0 — C&(AlOz)z
AGO KJIx/Monb — 1582 —604,2 —2210
2) B203 + CaO — C&(BOz)z
AGO KJIx/Monb - 1184 —604,2 -1924

18. Eciiu TemnepatypHblil K03)PUIIMEHT CKOPOCTH XUMUYECKOU PEAKIMH paBeH 3,
TO IpH MoBbIeHU: Temieparypsl ot 20°C 1o 60°C ckopocTh peakiuuu
1) yBenuuuBaetcs B 81 pa3 3) yBenuuuBaetrcs B 27 pas

2) ymensIaercs B 12 pas 4) ymensbIaercs B 9 pas

19. Tnsa cmenmienns paBHoBecus B cucteMe CaCOj ) > CaO + COyy AH>0

B CTOPOHY MPOAYKTOB PEAKIIMH HEOOXOIUMO

1) moHu3uTh TEMIIEPATYPY 3) BBECTH KaTaau3aTop

2) noBeIcUTH KoHIIeHTparuio CO, 4) NOBBICUTH TEMIIEPATYPY
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20. Ilpu noBeimenun aasneHus B 3 pasa ckopocTb peakuud 2NO y+Cly—2NOCl,

YBEIINYUBAETCS 1) B 81 pa3 3)B 9 pa3
2)B 27 pa3 4) B 3 paza
BAPUAHT Ne 3

Yacte A JlaiiTe mosiHOe pelieHue 3aJaHUuM

YKaxxutre HoMep NPAaBUWJIBHOI0 OTBETAa:

1. DnextponHast popmyna 3s°3p° COOTBETCTBYET aTOMY:
1) 4l 3) P
2) Si 4) S

2. IIpoctpancTBeHHAss KOHGUTYpAITUS MOJIEKYJIbl — TUHEHHAs] COOTBETCTBYET
YacCTHUIIaM (/Ba BapuaHTa OTBETA):
1) so, 3) BeH,

2) co, 4) BCl,

3. TeroBoit 3 hexT peakiuu:

2PbS + 30, — 2PbO + 2S0,

AH’ 55, KIT/Moms ~ 9428 0  —21786 —296,9
1) AHx.p.= — 840,96 K% 3) AHx.p.= + 420,00 K%
2) AHx.p.= + 840,96 K]k 4) AHx.p.= — 420,00 KIx

4. Ecnu surtanbnus obpazoBanust SO, paBHa (— 297 KJ[k/Moinb), TO KOIUYECTBO

TEIJIOTHI, BBIIEISIEMOE IPU CTOPaHUH 16 T cEpbl, paBHO KJx

1) 74,25 2) 148.5 3) 297 4) 594

5. IIpu nposenennn oopatumoit peakuun ~ 2CO () + Oy (<> 2CO;
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HavyanbHbie KOHIIeHTpanmu CO u O, 6pu1 cooTBeTCTBEHHO paBHbI 0,8 1 0,5 Momb/7,
a B cocrossHnu paBHOBecus KoHieHtparus CO, cocrtaBuma 0,2 Momnw/m, Torma

KOHCTaHTa paBHOBCCHA paBHA

1) 0,27 2)4,56 3) 5,01 4) 6,03
Yacrs B JomoyHure:
1. Op6uTanbHoe KBAaHTOBOE YHUCI0 0003HaYaeTCs OyKBO , IPUHUMAET
3HAYEHUS , XapaKTepu3yeT

2. CBOICTBa XMMUYECKUX 3JIEMEHTOB U3MEHSIOTCS IEPUOJAUYECKH IOTOMY, YTO

3. B VII rpynme (rnaBuo# nmoarpymnme A) oT actata K pTopy paanyc atoma ,

SHEPruUs CPOJICTBA K DIEKTPOHY , 000 , HEMETAJUIMYECKUE CBOWCTBA

4. mu - cBA3b (7 —) 3TO CBA3Db —

5. YUucno o — cBsa3er B MoJiekylie CO, paBHO

6. 3axon ['ecca unraercs «TemnoBoi 3phexkT XUMHUUECKON peakuu

7. XuMu4uecKas peakiys BO3MOXKHA, €CIIU

8. 3akoH nelicTByromUX Macc (popmynupyercs . Ero maremaTtuueckoe

BBIPpAXKCHHUC UMCCT BU/I

9. KoHCcTaHTa XMMHUYECKOIO PaBHOBCCHA XapaKTCPU3YET

YKaxxutre HoMep NPAaBUWJIBHOIO0 OTBETAa:

10. Yetnipe cBOOOIHBIE 3d — A.O. UMEET aTOM:
1) v 3) Ti

2) Sc 4) Cr
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11. DnexTponHas popmyra HOHA 93573 p° COOTBETCTBYET aTOMY:
1) s 3) K
2) Ci 4) Ca

12. AtomMy ¥ B BO30YK/IEHHOM COCTOSIHUM COOTBETCTBYET (hopMya:
1) 4s'3d°4p' 3) 45°3d°

2) 4s'3d* 4) 4s*3d°4p'

13. Husmas cTeneHs OKUCICHUS IS 3JIEMEHTA C 3JISKTPOHHOU popmoit 4s°3d'°4p’

paBHa:
1) -3 3) -4
2) -1 4) -2
14. BeiiecTBa ¢ KOBAJICHTHOW HEMOJISIPHOU CBSI3BIO 3TO: 1) KUCTOPOT 3) uuHK
2) xjmopoBojioposr  4) aMMHaK
15. sp’ - rubpuau3anus B cienyromei yacture: 1) NF, 3) PF,

2) BF, 4) SF,

16. Oxcup, JIerko pasinaraercs Npu HarpeBaHUHU:
1)20,+ Hg — HgO, AH=- 88,2 K]I»/Monb
2) %2 0y + Cu— CuO, AH=- 155 K]Ixx/Mob
3)% 0, +7Zn— ZnO, AH=-357 KlI)x/Monb
4) % O, + Mg — MgO, AH=- 600 KI>)x/Mob

17. 'V amdorepunoro (Al,O;) mpeobnamaroTr B OOJbINEH CTENEHU CBOMCTBA

(moaTBEpAMTE pacyeTaMu):
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1) OCHOBHBEIC: A1203 + 3SO3 — Alz(SO4)3

AG" KIwMoms - 1582 ~370,0 3094
2) KUCIIOTHBIE: Al,O; + CaO — Ca(AlOy),
AG KwMoms — — 1582 — 6042 ~2210

18. Ecniu TemnepatypHblil K03)PHUIIMEHT CKOPOCTH XUMUYECKON PEAKIMH paBeH 3,

TO 1py noBeieHun Temieparypsl ot 10°C g0 40°C ckopocTh peakuuu

1) yBenuuuBaetcs B 27 pa3 3) yBenuuuBaetcs B 9 pas
2) yMmeHsb11aeTcs B 4 pasza 4) ymensbluaercs B 6 pas
19. lnsa cmemenns paBHoBecus B cucteMe  3H, )+ Ny ) <> 2NH; (), AH <0

B CTOPOHY MPOAYKTOB PEAKIIMH HEOOXOIUMO

1) noHn3uTh KoHIEHTpanuo H, 3) YMEHBIIIUTH AaBJICHUE

2) BBECTH KaTajau3aTop 4) MOHU3UTH TEMIIEPATYPY

20. IIpy moBBIIIEHNH 1aBIEHHA B 2 pa3a CKOPOCThb peakiuu 250, ) + O, v—2S0;5

yBEJIUYUBACTCS 1) B 4 paza 3)B 8 pa3
2) B 6 pa3 4) B 2 paza
BAPUAHT Ne 4

Yacre A JlaiiTe mosiHOE pelieHue 3aJaHUuM

YKaxxutre HoMep NPAaBUWJIBHOI0 OTBETAa:

1. DnextponHas popmyna 2s*2p° COOTBETCTBYET aTOMY:
1) B 3) N
2) C 4) o

2. IIpoctpancTBeHHas KOH(GUTYpaITUs TJIOCKAsi TPEYToJIbHAs COOTBETCTBYET
YacTHIIaM (Ba BapraHTa OTBETA):
1) PH, 3) scl,  2) BH, 4y so,
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3. Okucienue (I)OC(I)I/IHa IIPOTECKACT 110 YPaBHCHHUIO:
2PH3 + 402 — P205 + 3H20, AHX.p.: - 2360,0

AH’ 55, Klx/Moss 0  —1492,0 —2858

terota oopazoBanus ¢hochuna (PH;) paBna:

1) + 105,2 K]I>x/Moub 2) + 5,3 KIIx/Mouns 3) + 92 KJIxx/Mons 4) —5,3 KIIx/Monb

4. Ecnu suTanenusa obpazoBanuss MgO pasna (— 600 KJ[>x/Monb), TO KOIUYECTBO

TEIJIOTHI, BbIIEISIEMOE IPU CrTOpaHUK 24 T MarHusi, paBHO K]k

1) 150,5 2) 300 3) 600 4)794

5. Ilpu npoBenennn oopatumoi peakuun Ny () + 3H, ) <> 2NH;3 () HadanbHbIE
koHnentpaiuu N, u H, Op1mu cooTBeTCTBeHHO paBHbI 1,5 u 1,2 Mob/m, a B
COCTOSIHMM paBHOBecHs KoHueHnTpauust NH; cocrasuna 0,4 mosb/m, Toraa

KOHCTaHTa paBHOBCCHA paBHA

1)0,57 2) 1,14 3)5,7 410

Yacts B JlomoJauure:

1. AToMHas opOuTab — 3TO

2. DIIEKTPOOTPULIATETLHOCTh KOJIMUECTBEHHO XapaKTepHU3yeT cBoMcTBa: 1)

2)

gem 6ombiie O30, TeM CHIbHEE BBIPAXKEHBI CBOWCTBA

3. B nepuogax cieBa HarpaBo pagnyc aToMa SHEPTHUS CPOJICTBA K

AJIEKTPOHY , 000 YBEJIIMYMBAIOTCS] CBOMCTBA

4. KoBaJjieHTHAA CBA3b — OTO
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5. B rubpuansanuu y4acTByoT

6. IlepBoe cienctBue u3 3akoHa ['ecca unraercs

7. TepmonuHamuueckasi QyHKIMS, XapaKTEPU3YIOIasl CTENEHb HEYNOPSI0YEeHHOCTH

COCTOSAHHA CUCTCMBI HA3bIBACTCA

8. 'oMOreHHbBIC XUMHYECKHUE pPCaKuuu IMMPOTECKar0T

9. MaremaTtnueckoe Beipaxkenue Ky miisa peakuun: FeO ) + COyy <= Fegy) + CO;

MMeEET BUJL

YKaxxutre HoMep NPaBUWJIBHOIO0 OTBETAa:

10. Tpu cBoOOIHBIE 3d — A.O. UMEET ATOM:
1) Cr R4
2) Sc 4) Ti

2+
11. DnextponHas hopmyina noHa 2 3s* 3p°® COOTBETCTBYET aTOMY:

1) Ca 3) Sc
2) K 4) ¢

12. ATomy Fe B BO30YXIECHHOM COCTOSTHUU COOTBETCTBYET (hopmyJia:
1) 4s'3d°4p' 3) 4s°3d°4p’
2) 4s*3d’ 4) 4s'3d’4p*

13. Husmas cteneHb OKUCICHUS AJIs 3JeMEHTA C 3JIEKTPOHHOU (popmyoi
45°3d""4p* paBHa: 1) -2 3) -1

2) -3 4) -4
14. BemecTBa ¢ KOBAJICHTHOM MOJIIPHOM CBSI3bIO ATO: 1) XJ10p 3) kuciaopon

2) Boja 4) xenes3o
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15. sp’d’? - ruOpunn3anms B ciueayronieit uactune: 1) SF, 3) so,

2) SF, 4y so,

16. Bosiee ycTOWYUBBII OKCUA:

1) 20, + Ca— CaO, AH=-635,97 K][>x/Moub
2) %2 0, +2Ag — Ag,0, AH=— 30,56 K/I:)x/Monb

3) %20, + Ba— BaO, AH=-558,51 K/I:)x/Momnn
4)'2 0, + Fe — FeO, AH=—-263,68 K/[)x/Mob

17. OcHOBHBIE CBOWCTBA MPE0OIaatOT B OOJIBIIEH CTENEHH y OKCUJIA (noomeepoume

pacuemamu)
1) CaO +  CO, — CaCoO;
AG® K]Ix/Mois '604,2 -394,38 -1128,8
2) SrO + CO, — SrCO;
AG®  KJIx/Moib -559,8 -394,38 -1137,6

18. Ecnu TemnepatypHbiii KO3QGUIMEHT CKOPOCTU XUMUYECKON pEeaKIuu PaBeH 2,

TO TipH noBbIIeHHH Temmeparypbl oT 20°C 1o 50°C cKOpoCTh peakiiiu

1) yBenuuuBaetcs B 8 pa3 3) yBenuuuBaeTcs B 4 pasa
2) yBenuuuBaercs B 6 pas 4) yBenuuuBaeTcs B 2 pasa
19. JIna cmemenus paBHoBecus B cucteMe SO; ) + Cly 1y <> SO,Cl, (), AH<O0

B CTOPOHY MPOAYKTOB PEAKIIMH HEOOXOIUMO

1) monu3uTh TEMIIEPATYPY 3) noHu3uTh KoHIEeHTpauuo SO,

2) MOHU3UTH JIaBJICHUE 4) BBECTH KaTajlu3aTop
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20. IIpn noBeimeHny AaBienus B 3 paza cKopocTh peakuuu 2NO ) + O; () — 2NO,

(r) YBEIINUHABAETCS 1) B6pa3 3) B9 pa3

2) B8pa3 4) B27 pa3

DJIeKTPOIHbIE MOTeHIHAJIBI. ["aibBaHNYeCKHE 3JIeMEeHThI
Bapuanrt Ne 1

JlonmoJaHHUTE:

1. AHOZ — 3JI€KTPO/I, HA KOTOPOM MPOTEKAET MPOIIECC

2. DIEKTPOIHBIN MOTEHIIMAT METAJIA 3aBUCHUT OT Ceayomux ¢akropos: 1. — 3.—

2.— 4. —

3. HOJ’IYG)JICMCHTOM Ha3bIBAIOT

4. SHCKTpOI[HLIﬁ MMOTCHIMAaJI MCTAJlJIa IIPU IIPOU3BOJIBHBIX YCIOBUAX pPAaCCUHUTBIBAIOT

110 ypaBHeHHro HepHera

5. UeM MeHbIIIE aﬂre6pa1/1quKaﬂ BCIIMYMHA CTAHAAPTHOTO JJICKTPOAHOI'O IOTCHIIMAJIa

METajlia, TEM

6. O/1C rasibBaHUYECKOTO 3JIEMEHTA PACCUUTHIBACTCA MO PopMyJie

7. DOIeKTpoIHbIA  TOTeHUuan  cepeOpsHoro  snekrpoga paseH  0,740B
(0’4 /4, = 0,799B), KOHLIEHTpALUs HOHOB Ag' B PaCTBOPE COCTABIISET M
Bri0epuTe NpaBUIbHBII BADUAHT OTBETA:
8. B ranpBaHMUYeCKOM 3I€MEHTE KaTO — KOOAIBTOBBIN AJIEKTPOJI, TOT 1A
aHOJI — DJIEKTPOJ
1) onoBsiHHBIN 2) CBUHLIOBBIN
3) MeaHbI 4) MapraHIOBBIHI
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YcnoBHO — rpaduyeckasi cxeMa rajibBAHUYECKOro 3JIEMEHTa

IIponecchl Ha aneKTpoaax

9. QI[C raJJbBaHHYCCKOI'O 3JICMCHTA, COCTOAIICIO M3 MArHuMCBOIO M CBHHIIOBOI'O

SJIEKTPOJOB, norpyxeHHbIx B 0,1M pactBops! ux HUTPATOB (9’ i/, 0 = —2,37B,
¢/ ,, = —0,126 B) paBHa B

1)2,0 2)2,24; 3) L1; 4)0,7
PaccmoTpute paboTy rajJbBaHMUYECKOTO dJIeMeHTa (IPOLeCChl Ha 3JIEKTPOIax, UX
3apsizibl).

Koppo3zus meramioB. CiocoObl 3a1IUThI
METaJIOB OT KOPPO3UHU
Bapuant Ne 1

JonoJsnure:

1. Koppo3sus meTtanioB — 3To

2. OCHOBHBIE TTPUYHUHBI KOPPO3UU: 1.— 2.— 3.

4. - S5.— 6. —

3. 'anbBaHWYECKUIA 3JIEMEHT B CIIy4ae IEKTPOXUMUUYECKON KOPPO3UU OTIIMYAETCS OT
0OBIYHOTO:

l.— 2.—

4. B HeWTpalbHOM U B HIECTOYHOM Cpel€ Ha KAaTOJAHBIX Y4acTKaX MPOTEKAIOT JBa
npouecca:

1) XUMH3M

2) XUMHU3M

5. CynbsdatupoBanue — 310
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6. CxnenaHnsl 1Ba MeTajuIa: LIMHK — JKEJI€30, I0JBEPraeTcsi KOppo3uu

YcTaHOBHUTE COOTBETCTBHE:

7. Bua koppo3uu: IIpumepsbr:

1) no npupoae okpyx)aroiei cpeabl a) pusnueckas

2) Mo MEXaHU3MYy IpoIiecca 0) armocdepHas

3) no xapakTepy pa3pylieHus] MeTalia B) XMMHUYECKas;
') MECTHas

1) paBHOMEpHas

€) JIEKTPOXUMHUYECKasI
) MEKKPUCTAITUTHAS
1) TIOYBEHHAas

K) Onosorunyeckas

J1) )KUJIKOCTHAs

8. [liis 3amuThI MeTAJIU1a OT KOPPO3HHU

NMPUMEHSIOT CIOCO0bI: Ipumepwi:
1) xumMHuueckue a) SMaJIMpOBaHUE
2) pusnyeckue 0) cynbdaTupoBaHue
3) DIIEKTPOXUMHUYECKHE B) TaJbBaHOIIOKPBITHE

r) hochoTupoBanue

J1) CMa3Ka MacjiaMu

€) OKCHUJIMPOBAHUE

) MOKPBITUE JIAKAMU

1) UHTUOMPOBAHUE

K) JISTUPOBAHUE

J1) IOKPBITHE TIOTTUMEPaAMHU

M) IaCCUBHUPOBAHUE
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H) YCTaHOBJIEHUE IPOTEKTOPOB

1) KaToJIHasl 3alUTa

BeioepuTe npaBUILHLIA BAPUAHT OTBETA:

9. B cucreme: (kucnas cpena HCI)

a) YCJIOBHO — rpa(bnqecmﬂ CXEMa raJibBaHHYCCKOI'O 3JICMCHTA

0) XMMH3M MPOIIECCOB Ha DJIEKTPOIax

% @% Koppooupyem Cu
1. Avon — Cu
2. Karox — Ni
3. Anong — Ag
Cu 4. Karon — Ag

10. ITokpsiTHE KATOAHOE:

1) onoBo — xpomMom 2) HUKEJIb — IUHKOM

3) KoOaJIbT — MapraHiem 4) xene30 — MeJIbI0

a) MpY HAPYLIEHUU TOKPBITUS BO BIAXKHOM BO3AYXE YCJIOBHO — Ipaduueckas cxema

rajJbBaHHNYCCKOI'O JJICMCHTA

0) XMMH3M MPOIIECCOB Ha DJICKTPOJIax

11. TIIpoTexkTopoM Juisl KaAMUS SBIISETCS

1) cBunen 3) HUKEIb

2) xene3o 4) o10BO

a) yCJIOBHO — rpaduueckas cxema rajibBaHu4eckoro anemeHta (kucinas cpeaa HCI)

0) XMMHU3M MPOIIECCOB HA IEKTPOIAX

Bonpocsl k 3xk3amMeny
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1. Ctpoenue aroma. PaGoter Pesepdoprma. Momens atoma mo Pesepdopmy. Ee
JOCTOMHCTBA M HEJOCTATKU, OCHOBHBIE JIEMEHTAPHBIE YaCTULIbI aTOMA. 30TOMEI.

2. Moaenr aroma mo bopy. Iloctymarel bopa. HopmanbHoe u BO30YXKIEHHOE
coctossHus aroma. Jlyamusm mpuponabl dnekTpoHa. [lonsitue o6 opOutamu. Bumsr
CUMMETpPHUH opOuTaneu: s-, p-, d-, f~opouranm.

3. KBaHToBbIE 4MCla: TJaBHOE, OpOUTAIbHOE, MAarHuTHOE, CHuHOBoe. UXx
(U3UYECKU CMBICT U B3aMOCBSI3b.

4. DneKkTpoHHas CTPYKTypa MHOTOAJIEKTPOHHBIX aToMOB. [Ipunnun [laynu, nmpaBuiio
XyHJ1a, IPUHLIMI MUHUMAJIBHOTO 3araca 3Hepruu — rnpasuiio KiieukoBckoro.

5. CTpykTypa NEepUOAUYECKON CHUCTEMBbI XUMUuyeckux 3nemeHToB J[.M.MeHneneena.
s-, p-, d-, f — 3JIeMEHTBI, ©X MECTO B IEPUOJUUYECKON CUCTEME.

6. BaneHTHBIE ONEKTPOHBI aTOMOB OJJE€MEHTOB: s-, p-, d-, f — cemeiicTBa.
BasieHTHOCTH aTOMOB B HOpPMAaJIbHOM M BO30YKJI€HHOM cocTosiHuu. [losicHUTh Ha
npuMepax. CTeneHb OKUCIEHHUS.

7. IleppOIMYHOCT, CBOMCTB XHMHYECKUX JJIEMEHTOB: AaTOMHBIE PAJAUYCHI,
NOTEHUMAJI HWOHW3AlWW, DSHEPrusi CpPOACTBA K DIEKTPOHY, OTHOCHUTEIIbHAs
AJIEKTPOOTPULIATEIIBHOCTh ATOMOB.

8. KoBasieHTHas cBsi3b, €€ OOpa3oBaHME M OINpPEACICHHE Ha MPUMEPE MOJIEKYIIbI
BoZOoposia. I'padmk 3aBUCUMOCTH TOJIHOM SHEPIMHM CUCTEMBI OT PACCTOSHUS MEXKIY
SIpaMu aTOMOB BOJIOPO/IA.

9. OOMeHHBI MeXaHU3M 00pa30BaHUs KOBAJICHTHOW CBSI3U, MOSICHUTH Ha MPUMEPE.
CBOICTBO HACHIIIAEMOCTH KOBAJICHTHOM CBSI3U TI0O OOMEHHOMY MEXaHU3MY.
10./loHOpHO-aKIIENTOPHBI MEXaHU3M 00pa30BaHUS KOBAJICHTHOUW CBS3H, MOSCHHUTH
Ha [IpUMEpPEe NOHA AaMMOHHSL.

11. Tunsl KOBAJIEHTHOM CBS3M IO CIIOCOOY MEpPEeKpbIBaHUs OpOUTANEH: curMa- 1 u-
CBS3H, MX 0cOOeHHOCTH. [losicHUTH Ha mpuMepe.

12. OcHOBHBIE MapaMeTpbl KOBAJICHTHOW CBS3U: DHEPrUs CBSA3U, [JIMHA CBS3H,
KPaTHOCTbH CBA3U.

13. [IpocTpancTBeHHass KOHpUrypalusi Mojekyn. Teopus ruOpuaM3aluyd aTOMHBIX

op6uraneii: sp, sp, sp, spd, sp°d’ — ruépuansanms.
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14. HanpaBneHHOCTh KOBAJIEHTHBIX CBS3EM B MOJIEKYJIaX BOJbl U aMMHUAKa.

15. TlonsspHOCTh XUMHUYECKOM CBSI3U. JIUTIOTBHBIN MOMEHT.

16. Kinaccudukanusi XaMU4eCKHX BEILECTB: OKCHUJIbI, TUIPOKCHUIbI, COJIH.

17. Oxcunpl, knaccuduraiys, XuMmuaeckrue cBorcTa. CriocoOb! MOTyIeHMS.

18. IlepBbIil 3aKOH TEPMOJAMHAMUKHU. DHTAJIBITHSL.

19. TennoBoil 3p@PeKT XUMHUYECKON peakiu, TEPMOXUMHUYECKHE YpaBHEHHUS, UX
ocobenHocT. 3akoH I'ecca. CnencrBus u3 3akoHa ['ecca. CranpmapTHas TeIioTa
o0pa3oBaHUs.

20. Bropoit 3aKk0oH TepMOIMHAMUKUA. DHTpoONUs u cBoOojaHas sHeprus ['mbOca, ux
M3MEHEHHE B CaMOIIPOU3BOJIBHBIX Mpoleccax. Kpurepun npoTekaHus XUMHYECKUX
peaKIuu.

21. CKOpOoCTh XMMHUUYECKON pEaKIMd B TOMOTEHHOW CHUCTEME. 3aKOH JIEUCTBYIOLIUX
macc (3/IM), KoHCTaHTa CKOPOCTH PeaKIUU, €€ PU3NUECKUI CMBICIT.

22. ®akTOopHl, BIUSIOIINE HA CKOPOCTh TOMOT€HHOW PEaKIMU: TEMIEPATypa, MPaBUIIO
BanTt - T'obda, ero maremarnyeckoe BbIpakeHHE. AKTUBHBIC MOJIEKYJbI, SHEPTHS
AKTUBALIUH.

23. CkopoCTh XMMHUYECKMX pEaklUuid B TETEPOTreHHBIX CHCTeMax, (aKTOphI,
BIIMSIOIIME HA CKOPOCTb.

24. X¥MHUYECKOE paBHOBECHE, KOHCTAHTAa pPAaBHOBECHs, €€ BBIBOJ Ha IpUMEpE
CHUHTE3a aMMHaKa, €€ (PU3HUUECKUN CMBICIT.

25. Cmemienne xumuueckoro paBHoBecus. [Ipunumn Jle-Ilartense. IloscHuTh Ha
MpuMepax.

26. PactBopbl. PactBopel  HeanekTpoauToB. Ocmoc. OCMOTHYECKOE JIAaBJICHHE
pPacTBOPOB HERJIEKTPOIUTOB. 3akoH BauT-I'odda, ero mcnonbzoBaHue B CEIbCKOM
XO35HCTBE.

27. HaceimieHubld  map. JlaBneHWe HACBHIIEHHOTO Mapa Hajl  pacTBOpaMu
HEJJIEKTPOJUTOB. [1epBriit 3ak0oH Payns.

28. IloBblIeHNE TEMIEPATYPbl KUIIEHHUSI pACTBOPOB HE3JIEKTPOJIUTOB. BTOpOI 3aKOH

Payns.
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29. IloHnkeHue Temmeparypbl 3aMep3aHus PACTBOPOB HEIIEKTPOJUTOB. BTopoii
3aKkoH Pays.

30. OTkJIOHEHHUE PacTBOPOB KUCIIOT, OCHOBaHUM M cojiel oT 3akoHOB Baut-I'odda u
Payns. U3oTonnueckuit koagdumuent Bant-I'odda.

31. TennoBoii 3 ekt pacTBopenus. ['uaparanus u coibBaTaius.

32. PacTBOpBI 3JIEKTPOJIUTOB. MEXaHU3M AJIEKTPOIUTUYECKON TUCCOLUALINH.

33. Teopus snekTpoautTuyeckoit nuccouranuu. OCHOBHBIE MOJOXKEHUS.

34. CtenieHb 3JEKTPOJUTUYECKON ucconuanuu. CuibHbIe U clIadble 3JIEKTPOJIUTHI.
@DakTopbl, BAUSIOIIUE HA CTENEHDb JUCCOLIUALINH.

35. Kucnotel € TOYKH 3pEHHS TEOPUU IJIEKTPOJUTUYECKONM JAUCCOLIMALIMH.
Huccouuanus kucinot. O01ue cBoiicTBa KUcaoT. [[oSCHUTh Ha MpUMepax, COCTABUTH
YPaBHEHUS PEAKIUMN.

36. OCHOBaHMSI C TOYKM 3pPEHUS] TEOPUU DIEKTPOJUTUYECKON HUCCOLHALNU.
Hucconpanus ocHoBaHuii. OOIIMEe cBOWCTBA OCHOBaHMM. [losicHUTE Ha mpuUMmepax,
COCTABUTh YPABHEHHUSI PEAKIIMIA.

37. Conu ¢ TOYKH 3pEHUSI TEOPUU IEKTPOJIUTHUECKON Aucconmanuu. /{ucconnanms
coneit. Knaccuduxanus coneit. [losicHuTh Ha mnpuMmepax, COCTaBUTh YpPaBHEHUS
peaKkiuii, XapakTEPU3yOIIME CBOWCTBA CPEIHUX COJIEH.

38. NonHble peakiiun oOMEHa B pacTBOpax AJIEKTPOJIUTOB. Y CIOBUS UX MPOTEKAHMUS.
IIpuBecTu nmpumepsl.

39.Cnabpie  snekTpoduThl. Jluccoumarus ciaObix 2yekTposutoB. KoHcTanTa
aucconuanyu. 3akoH pa3zoasieHus OcTBanbia.

40. DnekTpoauTHYECKass AuccolManus BoAbl. VOHHOE NPOU3BEAEHUE BOJBI.
BonopoaHbliii mokasaressb.

41. I'maponus coneid. Citydan rugponu3sa cosed. [Ipuectu npumepsl.

42. Crenens ruapoinza. GakTopsel, BIUSIOMINE HA THIPOJIHS.

43. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU: OKHUCIIEHHE, BOCCTaHOBJIEHUE,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, TOA00pP KOI(P(PUIIMEHTOB METOJIOM 3JIECKTPOHHOTO

OajtaHca.
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44. 3aBUCUMOCTh  OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB  OT
CTPOEHHUS UX aTOMOB. BaykHelIIrne BOCCTAHOBUTENIN U OKUCIUTENU. VX TpUMEHEHHUE.
45. Tunbl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakiuid. [IpuBectu npumepsl. Pacuet
S/C.

46. OcoOEHHOCTH B3aUMOJICHCTBUS METAJIJIOB C KUCIOTAMU OKUCIUTESIMHU.

47. DNeKTpOAHBIM MOTeHIMan MeTauia, (aKTOphbl, BIUSIONIME HA BEJIUYUHY
3JIEKTPOJIHOTO MTOTEHIIMAIA.

48. Bopopoaubiii snektpoa. CTaHAapTHBIN AIEKTPOJHBIM MOTEHIHANT MeTaa. Psin
HaIpsKEHUM METaJUIOB.

49. Pacuer 5JEKTPOJHBIX MMOTEHIIMAJIOB METAJJIOB MJii IPOU3BOJBHBIX YCIOBHUHU.
Ypasuenue HepHcra.

50. I'anpBaHMYecKue 1eMeHThl. Meano-muakoBbIil I'D. Pacuer DIC.

51. KoHueHTpaunoHHbIE TaTbBAHUYECKHAE DJIEMEHTBHI.

52. CBHUHIIOBBII aKKyMYJISITOp, €ro YCTPOWCTBA, IPOLIECCHI, MNPOTEKAIOIIHNE TMPH
3apsiike U paboTe, ero JOCTOMHCTBA U HEJIOCTATKH.

53. Cyxue aneMeHTbl. MapranioBO-1IMHKOBBIN TAJIbBAHUYECKUN DJIEMEHT.

54. TomuBHBIE 3J€MEHTHL. BOIOPOAHO-KUCIOPOIHBIA  TOIJIMBHBIA  JIEMEHT.
[Ipoueccel, mpoTekaronye npu padore.

55. Dnextponus. DIEKTPOJINU3 PACIIABOB AIEKTPOIUTOB.

56. DneKTpoaIn3 pacTBOPOB IEKTPOJIUTOB (MHEPTHBIEC SJIEKTPO/IbI).

57. DnexTponu3 pacTBOPOB JIIEKTPOJIHUTOB C PACTBOPUMBIM aAHOAOM, ITOIYYEHHE
ANEKTPOIUTUYECKON ME/IU, HUKETUPOBAHUE, XPOMUPOBAHUE.

58. 3akoHsl 3nekTposin3a. 3akoH Papanes.

59. Koppo3us MetaiuioB, €€ Buibl. OCHOBHbIE IPUYUHBI.

60. Xumnueckast Koppo3ust MeTaJioB. [[0ACHUTH Ha IpuMepax.

61. DnexrpoxuMuyecKkass KOppO3Husi METAJUIOB, MOJATBEPAUTh NMPUMEPAMHU B KHCIION
CPEZAE U BO BIAXKHOM BO3JIyXE.

62. OCHOBHBIE CITOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH.

63. AHOJIHBIE M KaTOJIHbIE OKPHITHSI METAJIJIOB.

64. [IpoTexTopHas 3alMTa METAJJIOB OT KOPPO3HH.
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65. Obmue cBoiicTBa MeTalIoB. Mertaminueckas CBs3b. [lomyueHue MeTasuios:
MUPOMETAIUTYPrusl, TUAPOMETAILIYPrus, 3JICKTPOXUMHYECKUE METOAbl BbIJCICHUS
METAJIJIOB U3 PYA.

66. XuMHs METAJUTOB: LIEJIOYHbIE METAJUIBI — 1 A rpynma.

67. lllenouyHo3eMenbHbBIE METAIBI — 2A Tpynna.

68. Bona. ’KecTkoCcTh BOJBI U €€ YCTPaHECHHUE.

69. Metasuibl NOArPYIIIbI ATFOMUHUSA — 3A TPYIIIBI.

70. AnmroMmuHui. XuMHUYECKHE CBOMCTBA, aM(POTEPHOCTh THIPOKCH 1A ATFOMUHUS.

71. Xpom.

72. Mapraseti.

73. MeTanibl ceMencTBa xKemesa.

74. Metamnbl 1B-rpynmst /mMenb, cepedpo, 30710TO/ .

75. Metamibl 2B-rpynmnsl /IIMHK, KaAMUA, PTYTh/.

76.CBuHeELlL

Anzopumm omeema no Xumuu Memaios:

1. TlonmoxeHue B MEPUOAMYECKOM CHUCTEME, U3MEHEHUE CBOMCTB B rpymme: 020,
NOTEHIIMaIa MOHU3ALINH.

2. Crpoenue aroma: a) sJeKkTpoHHas dopmyna, 0) rpaduueckoe H300paKeHHE
BaJICHTHBIX JJICKTPOHOB, B) YCTOWUYMBBIEC CTENIEHU OKUCIEHUS, T) (POPMYIIbI OKCHIOB
U TUJIPOKCUIOB B YCTOMYMBBIX CTEMEHAX OKUCIICHUSI.

3. ®usuueckue CBOKCTRA.

4. Tlonyyenue merania.

5.  XHWMHYECKHE CBOKMCTBA METaJIa, OKCHUIA, TUAPOKCHUIA, COJIEH.

6

HpI/IMeHeHI/Ie MCTAJIJIOB U CIINIAaBOB, OKCUJI0OB, THAPOKCHU/IOB, COJICH.

6.2 Ilepevyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUsA
JJIS CAMOCTOAATEIbHOM PadoThI
1. Pabouas mnporpamma aucturmivabl - «xuMusi»:Ilopran Mxesckoit ['CXA

http://portal.izhgsha.ru/index.php/
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2.  ApucroBa I H. Xumus (o6mas) / I'. H. ApucroBa, B. B. Cenrtemon //
METOJAMYECKUE YKa3aHWs W 3aJaHdsl IS BBIMOJTHEHUS KOHTPOJBHON pPabOTHI
OakanmaBpaMu (paKyabTeTa YHEPTETUKHU U ICKTPUPHUKAIIMN OYHON U 3a09HON POPMBI
ooyuenuss / ®I'BOY BIIO Mxerckas 'CXA - Wxkesck : PUO ®I'BOY BIIO
WMoxesckasa 'CXA, 2014. - 99 c. http://portal.izhgsha.ru/index.php/

3. ApucroBa I'. H. Xumus (obmas) / I'. H. Apuctoa, B. B. Cenremon //
TECTOBBIC 3a/JIaHMsI JUIsI CTYJCHTOB, OOYYArOMIMXCS IO HAMPAaBICHUSM TOATOTOBKHU
(6akanaBpuar) "ArpounkeHepus" u "TemnosHepretuka u termwtotexnuka" / ®I'OY
BIIO Uxesckas 'CXA ; — Mxesck : PUO ®I'bOY BIIO Mxesckas I'CXA, 2014. -
105 c. http://portal.izhgsha.ru/index.php/

55



7 YYAEBHO-METOJNYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHMUME JJUCIUIIJIMHBI MO4Y JIs1)

7.1 OcHOBHas TUTEpaTypa

Ucnonb3yercs
e HaumenoBanue ABTOp(BI) I'on v MecTo u3nanus |npu u3ydeHuu| KoamyecTBo 3K3eMIUISIpOB
nn paszienos
OOmas u OBbC «PykoHT»
Heopranuyeckas | ®emopueHKo Openoypr,2012 http:rucont.ru/efd/202370
: XUMUSA: Y9eOHOE B. N. t-d
nocobue
2 | OO6mas xumusi: | Ps3anoBa I Caparos,2011 1-4 OBbC «PykoHT»
KpaTKHuil Kypc E. http:rucont.ru/efd/139927
JIEKIWN 715 CTY/.
1 xypca
3 |O6wasa xumuga. |Penopyenko |Opendypr,2011 1-4 OBC «PykoHT»
4. 1. ocuosusie |B- Y- http:rucont.ru/efd/193079
3aKOHBI XUMUH.
OCHOBBI
XUMHUYECKOU
KUHETUKU U
TCPMOANMHAMUKHU
OcHOBHbIE Mep3nsikoBa | 3aperucTpupOBaHHOE B 3IIEKTPOHHOE yueOHoe
4 | TIOHATHS XMMHH. B.M,, ®I'bOY BIIO 2 nocobue
Kunaccel CenteMoB «xeBckas http://portal.izhgsha.ru
Heopranuueckux | B.B roCyJlapCTBEHHAS /index.php?qz
COCIMHEHH I CeIIbCKOXO3SMCTBEHHAS docs&download=
(yaebroe AKECHEA. | &parent=57&id=743
nocoowue) CepTtuduxar o

peructpamuu Ne

174/14.
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7.2 JlonoJIHUTENIbHAS TUTEPATypa

Hcnonesyercsa| KomnuecTBo 3K3eMILISIPOB
Ne I'ox u mecto
HaumenoBanue | ABTOp(bI) MIPU U3YYCHUH
/11 W30aHUS
pas3nenon
1 | Xumus. ApucroBa 2004
OmnopHele I''H, Nxesck, 14 300
KOHCIIEKTHI. CenTeMoB NxI'CXA
Meron. ykas. B.B.
2 |Tectsl O Apucrosa 2011
XHUMHH I'.H. WNxeBck, 1-4 95
U Jp. NxI'CXA
3 Kopposus u OBC «PykoHT»
Omck, 2004. —
3aIMTa Myxun B.A. s 4 htt://rucont. ru/
c.
METaJIJIOB
Oo6mas
2005,
XUMUSL:
Koposun Bricmias
4 | yueOHUK TEXH. 1-4 99
H.B. mKoja, 557
U Hampas. U
c.
CIIel.
5 | O6mast xumust I'muuka 2005,
H.JL M:
HNuTterpan 1-4 96
IIpecc
6 | Xumus Buxpesa | Ilen3a, 2012 ObC «PykoHT»
HEOPraHUYeCK B.A. htt://rucont. ru/
asi u 1-4
AHATUTUYECKA
b
7 | COopHuk MepsnsikoB | 3apeructpup 1-4 ANEKTPOHHOE yueOHOe
TECTOB I10 aB.M. OBaHHOE B nocooue
NUCIAIIINHE OI'BOY moodle.izhgsha.ru
«Xumust BIIO
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ob1as, «xxeBckast
HEOPTraHUYECK rocyaapcTBe
as u HHas
aHAJIMTHIEeCKa CEJIbCKOX 035
s» (yuebHoe HiCTBEHHAas
rmocobue) aKaJIeMH.
Cepruduxkar
0
perucrparu
u Ne 279/15.
[IpoTokon
Ne0OO1 ot
07.04.2015
I.

7.3 llepeuens UHTEpHET-pecypcoB

1. Odunmanbusie cailT Mxesckoit [CXA — Pexum nocryma: www.izhgsha.ru/

2 [Toptan Mxesckoit [CXA — Pexum goctyna: http://portal.izhgsha.ru/index.php

3. Cucrema sneKTpoHHOTO 00yueHus: — Pexxum moctyna: http://moodle.izhgsha.ru/

4. OnexkTpoHHO-0nOIMoTeyHast cuctema «PykoHT». — Pesxkxum poctyna: http://rucont.ru/
5. DnekTpoHHO-O0ubIMoTeuHas cucrema “AgrilLib” . — Pexxum gocryna: http://ebs.rgazu.ru/

7.4 MeTtoanyeckue yKa3aHHUs 10 OCBOCHUIO M CUMIINHBI

[lepen wu3yuyeHHEM [UCUMIUIMHBI CTYAEHTY HEOOXOIUMO O3HAKOMUTBHCSA C
paboueil TporpaMMoi TUCIUILIMHBI, Pa3MEIIEHHONW Ha TMOpTajie U MPOCMOTPETh
OCHOBHYIO JIUTEPATypy, NMPUBEICHHYIO B paboueil mporpamme B paszzene «YueOHo-
Meroandeckoe W' uwH(pOpManmoHHOEe obOecrnedeHne JUCHUIUIMHBY. KHUrH,
pPa3MEIIeHHbBIE B AJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX OCTYITHBI U3 000 TOYKH,
rjae uMmeetcs Bbixo B «MIHTepHeT», BKIItOUas IOMalTHUE KOMIIBIOTEPHI U YCTPOICTBA,
no3BosisAoImue pabortarh B cetu «MHTepHeT». Ecnu BhIIBUIM mpoOaemMbl 1ocTyna K
yKa3aHHOW JuTeparype, oOpaTuTech K MpenojaBareito (0o Ha 3aHATHUSX, JIUOO

yepe3 NopTai akageMun).

I[J'If[ N3Yy4YCHUA OUCLHUIIINHBI HGO6XOI[I/IMO HMCTb TCTpaAb AJIA BBIITOJHCHUA
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3amanuid. Ilepen HavanoMm 3aHATUH HAAo OErNI0 MOBTOPUTH COOTBETCTBYIOIIMMA
MaTrepual U3 Kypca IUCUUIIMHBl «XUMHUS HEOPraHUYECKAsl U AaHATUTUYECKASD.

Jia 3 PeKTUBHOrO OCBOEHMS AMCLMILIMHBI PEKOMEHIYETCSl MOCElaTh BCE
BU/JIbI 3aHATHI B COOTBETCTBHM C PACIIHCAHUEM U BBINOJHATH BCE JOMAIIHUE 3a1aHHS
B YCTaHOBJICHHBIE INIpENojAaBaTesieM Cpoku. B ciydae mnpomycka 3aHsATHH 1O
YBOKUTEIbHBIM NPUYMHAM, HEOOXOAMMO IMOJOWTH K IPENOJaBaTeNI0O U IOIY4YHUTh
WHJMBUyaJIbHOE 33JIaHHE IO MPONYIEHHON TEME.

[TosryueHHble 3HaHUSA U YMEHUS B IPOLECCE OCBOCHUS AUCLMILIUHBI CTYJEHTY
PEKOMEHIYEeTCsI MPUMEHSTH AJIsl PEIICHUS] CBOMX 3a]1a4, HE 00s3aTeIbHO CBSI3aHHBIX C
[IPOrpaMMoOil  TUCLUIUIMHBI, PEKOMEHIYETCS MCIOJb30BaTh MPU  BBITOJIHEHUH

BBIITYCKHOM KBaJM(DUKAITMOHHON pabOThI, a TAKXKE HA MPOU3BOACTBEHHOMN MPAKTHKE.

7.5 IlepeyeHb MHPOPMANMOHHBIX TEXHOJIOT UM, MCIOJIb3yeMbIX NIPU
OCylIeCTBJICHMH 00pa30BaTeJIbLHOIO0 Npolecca Mo TUCHHUILIHHE, BKIIYast
nepevyeHb NPOrPaMMHOI0 obecriedeHus 1 HHGPOPMANMOHHBIX CIIPABOYHBIX

cucreM (IMPU HEOOXOAUMOCTH)

[Touck nudopManmu B riiod6anbHoM cetn UHTEpHET

Pabota B 271eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX

Pa6ora B DHUOC By3a (pabora ¢ mopTajioM W OHJAWH-KypCaMH B CHUCTEME
moodle.izhgsha.ru)

MynbTUMeEIMIHBIE TEKIUN

PaboTa B KOMIIBIOTEpHOM KJ1acce

KomMribroTepHOe TeCTUpOBaHHE

Ipu usyuenuu yuebrHo2o mamepuana ucnonb3yemcs KOMNiIeKm JUYeH3UOHHO20
NPOCPAMMHO20 0DecnedeHuUs cledyrue2o coCmasa:

1. Onepanmonnas cucteMa: Microsoft Windows 10 Professional. [Toanucka Ha
3 roma. Horoop Ne 9-BJI/19 ot 07.02.2019. Ilocnemusis noctymHas Bepcus
nporpammbl. Astra Linux Common Edition. JoroBop Nel173-I'K/19 ot 12.11.2019 1.
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2. bazoswiii maker mporpamm Microsoft Office (Word, Excel, PowerPoint).
Microsoft Office Standard 2016. beccpounas muniensusi. JloroBop Ne79-I'K/16 ot
11.05.2016. Microsoft Office Standard 2013. beccpounas nunensus. JloroBop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard
2013. beccpounas muniensusa. [oroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounas nunensus. Jlorosop Nel06-I'K ot 21.11.2011.
P7-Oduc. Horosop Nel73-I'K/19 o1 12.11.2019 1.

3. HudopmManmoHHO-CIIpaBOYHAs CHUCTeMa (CIPaBOYHO-NPABOBAsI CHCTEMA)
«Koncynwsrant Ilmoc». Cormamenune Ne UKII2016/JICB 003 ot 11.01.2016 ans
MCIOJIb30BaHuUs B Y4eOHBIX 1emsax OeccpouHoe. OOHOBIsIETCS peryisapHo. JInieH3us
Ha BCE KOMITHIOTEPHI, UCIIOJIb3YEMBIEC B yUeOHOM IIpoIiecce.

Obyuarowumcs obecnewen Oocmyn (YOanieHHulll O00CMYn) K CleoVIouwuMm
COBPEMEHHBIM NPOPECCUOHATILHBIM O6A3AM OAHHBIX U UHGOPMAYUOHHBIM CHPABOYHBIM
cucmemam:

NupopMalimoHHO-CIIpaBOYHAsT  CHUCTeMa  (CIIPaBOYHO-TIPABOBAasl  CUCTEMA)
«KoncynbranT [Lmrocy.

«1C:Ilpennpusstue 8 uepe3 HMHrepHeT [y  ydeOHBIX  3aBEICHUI»

(https://edu.1cfresh.com/) co cnenyrommmu npunoxenusimu: 1C: byxranrepus 8, 1C:

VYnpasnenue toprosiuei 8, 1C:ERP Ynpasnenue npeanpustueMm 2, 1C: Ynpasnenue

Hamre pupmoit, 1C: 3apriara u ynpasnenue nepconanom. OOaauHbli cepBuC.
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8§ MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

VYyeOHast ayuTopus Ui IPOBEACHUS 3aHATUN JIEKIMOHHOTO TUIA, IPYIIIOBBIX
U MHAWBHUIYATbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOM
aTTecTaluu

Aynuropus,  yYKOMIUIEKTOBAaHHAas  CIELUAIM3UPOBAHHOM  MeOenpl0 U
TEXHUYECKUMHU CPEICTBAMHU OOYUECHHMsI, CIYKAIlUMHU JJIsl MPEACTaBICHUS y4eOHOI
uHpopManuu OOJBIION ayJUTOPUM: MEPEHOCHONM KOMIIBIOTEP, IMPOEKTOpP, HO0CKA,
9KpaH.

VYyeOHast ayiuTopus Ui IPOBEICHUS 3aHATUN JEKIIMOHHOTO THIA, TPYIIOBBIX
U WHJIUMBUIYaJbHBIX KOHCYJIbTALMN, TEKYLUIETO0 KOHTPOJS M IMPOMENKYTOUHOU
aTTecTaluuu (JJaOOpaTOPHBIX 3aHITHIA)

Aynuropus,  yYKOMIUIEKTOBAaHHAas  CIELUAIM3UPOBAHHOM  MeOenpl0 U
TEXHUUYECKUMHU CPEICTBAMHU OOYUEHMsI, CIY)KALMMHU ISl MPEACTaBICHUS y4eOHOM
uHpopmaruu  OONBIIONW  ayaUTOpUM: TIEPEHOCHONW HOYTOyK, sabopaTopHOe
obopynoBaHue:

AxBaauctuistop; Becel  asnektponnsie  BJIT-310; BeitsokHO#M — mikad;
Jlaboparopnas nocyna — uvamku Iletpu, crakasbl, KoOJObl, TPOOMPKH, BOPOHKH,
IpEeIMETHBIE U IOKPOBHBIE CTEKJIA, MUIIETKU, CTYIIKH, IECTUKH, KIOBETHI U T.J.;

[lnmutka onexktpo «Poccust» 1-x  koHd.; [IpubGopbr ans  TUTpOBaHUS;
TepmomeTp; XuMudeckue peakTUBbl — I€HIMAHBUOJET, (PpykcuH, p-p Jlroross, p-B

Heccnepa u 1.71.; JlabopaTtopHast xumudeckas mocyaa.

8.1 Meroanueckne peKOMEHIAIMA 110 OPTaHU3alUH 3y4eHUS JUCHUILINHBI
st popmupoBaHusS y CTYJEHTOB COOTBETCTBYIONIUX KOMIIETCHIIMI B PE3yJIbTaTe
U3YYEHUs] JAHHOM MOJYJbHOM  JUCHMUIUIMHBI MPHUMEHSETCS  COBOKYIHOCTb
00pa3oBaTeNbHbIX TEXHOJIOTHIA, MoAeNel U GopM 0OydeHHUs], IPUHATAS B AKaJAEMUU.
COBOKYIHOCTH MOJIENIC OOy4YEHUS BKIIIOYACT:
o CrnoBecHble, HarJIs,AHbIC, TPAKTUYECKUE (C YUETOM CeM(PUKHA TUCUUTLITUHBI);
o PenponykTuBHBIE, TOUCKOBBIE, HCCIEAOBATEIbCKUE  (paccuuTaHbl  Ha

JIOCTATOYHO BBICOKYIO CTYIIE€Hb CAMOCTOSITEIbHOCTH CTY/ICHTOB);
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o OOBICHUTENHHO-UJUTIOCTPAIIMOHHBIE,  TPOrPAaMMHPOBAHHBIE,  MOJIETLHBIC,
poOJIeMHBIE (HAMPaBJICHBI HA aKTUBU3AIMIO CAMOCTOSTEIILHON pabOThI CTYICHTOB);
o Hpyrue Mopenu oOydeHHs, KOTOpble OyayT BbIpa0aTHIBATECA C YYETOM
VHIMBHUIYIBHBIX OCOOEHHOCTEH CTYICHTOB.

CoBokymHOCTh (hopM 00y4YeHUs BKIIOYAET: JIEKIIMH, CEMHUHapbhI, JabOpaTOpHEIE,
MPAaKTHYECKUE 3aHATHS U CAMOCTOSITEIIbHBIE PAOOTHI.

[Tpumensiemple mpu ocBoeHuun OOIl oOpa3zoBaTeNbHbIE TEXHOJOTHH HMEIOT

ClIeayromue XxapakKTCpuCTUuKMu:

OO0mecucreMHubie:

- HAy4YHOE COJAep)KaHMe, Mpeaonpenensonee (OopMUPOBAHUE COJEPKAHUSA
00pa3oBaHMsI C Y4€TOM OCHOBHBIX MPHUHIIMIIOB IEJAarOTUKH, MCHUXOJIOTHH, TEOPUH
BBICIIIEN HEPBHOM JEATEIIbHOCTH,

- OTKPBITOCTb, MpelycMaTpHUBAIOIIas ONTHUMAaJbHbIE CIOCOOBI YIpaBiICHUS
y4eOHOU eSITEeIbBHOCTBIO C YYETOM Pa3HbIX MHEHHI;

- BOCHHUTBHIBAIOIIMN XapakTep OOydeHHUs, OOECHeUnBaIOIUNA COYETaHUE
POLIECCOB 00YUYEHUSI U BOCITUTAHUS;

- KpEaTHBHOCTh, pa3BHBAIONIAsi TBOPYECKHE CIOCOOHOCTH O0y4YaeMmbIX, HX
YMEHUE BBISICHATH MPOOJIEMbI U HAXOAUTH CIIOCOOBI UX pa3pelIeHUs;

- HAJIeKHOCTh pabOThl M CHUCTEMHAasl II€JIOCTHOCTb, (opMuUpyIOIIas
CIIOCOOHOCTH aJIEKBAaTHO PEearupoBaTh HA JTIOOBIE BOMPOCHI U OTBETHI,

- Hay4yHas OpraHu3ainus Iu3aiiHa oOpa3oBaTeNnbHON cpeibl, oOecreunBaronas

MaKCUMaJIbHYI0 HH(POPMATUBHYIO TP MUHUMAIBHON YTOMJISIEMOCTH CTYJEHTOB.

MeToaudeckue:

- IeJICHANpPABICHHOCTh, TpeaycMaTpuBaiomas obecreueHne o0ydaeMbIx
MOCTOSTHHOM ~ WHGOpMAlMe O KOHEYHBIX MeNaX OOy4eHHs, BO3MOXXHOCTH
JIOCTHIKEHMS dTHUX IIeJIei;

- ol0ecrieyeHne MOTHUBAIUH, WHHUIIMHPYIONIEE CTUMYJIHPOBAHHUE TOCTOSHHOMN

BBICOKOM MOTHBallMK O0y4aeMbIX K 0Opa3oBaTeIbHOMY IIpoliecCcy, KOTopas
62



MOJKPEIUISIeTCST  aKTUBHBIMH ~ (popMaMu  pabOTBI, BBICOKOM  HATJISTHOCTBHIO
PE3yIbTaTOB, CBOEBPEMEHHOW OOpaTHOW CBS3bI0, OOIIEH IIeJIeHAPABICHHOCTHIO
nporecca 00ydeHus;

- obecrieueHne 0O0y4YeHHs B COTPYAHHYECTBE, KOrJa B Mpolecce oOydeHus
OCYIIECTBIISIETCS COBMECTHAs IeATEIHHOCTh MpernoiaBaTess U 00ydaeMbIX, a TaK ke
B3aUMOJICHCTBHE 00yIaeMbIX;

- olecrieyeHHEe CHUCTEMaTHUECKOM  OOpaTHOM  CBSI3M,  IO3BOJISIONIEH
MHPOPMHUPOBATH 00ydIaeMbIX O BO3MOXHBIX OIIMOKAaX U CPEACTBAX UX YCTPAHEHUS;

- 000CHOBaHHOCTbH OIICHMBAHMsI, BKJIIOYAOIIAsl, KPOME CTaHJAPTHBIX METOJIOB
KOHTPOJIS, JONOJHHUTEIbHBIE TIOKa3aTeln. BBIABISIONIME XapakTep OMHOOK,
aKTUBHOCTH YYacTHS U JP.;

- Tmenarorudeckass THOKOCTb, TMO3BOJIAIOIIAS CAMOCTOSITENBHBIA  BBIOOP
00y4yaeMbIM CTpaTeruy 00yUYCHHUS;

- BO3MOXXHOCTh BO3BpaTa Ha3ajd, NpPEroJiararolias OTMEHY O00yJaeMbIM

OLIMOOYHBIX IEHCTBUI MPU CaMOCTOSTENLHOM padoTe.

CTpyKTypHbIe M OPraHU3alHOHHbIE:

- CTPYKTypHasi LEJIOCTHOCTb, MPeaycCMaTprBaroliasi NpeAcTaBiIeHue yueOHOTO
Marepuajia B BHIE YKPYIMHEHHBIX IUIAKTUYECKUX E€IUHHII, COXPAHSIONIUX JIOTHKY,
TJIaBHBIE UJIEU M B3aUMOCBSI3M OCBAaMBAEMON yueOHOW JUCIUILTUHBL;

- HaJM4yhe BXOJHOTO KOHTPOJIS, BKJIIOYAIOLIEe TUArHOCTUKY YPOBHS 3HAHUI
CTYIACHTOB TMepej HadajJoM padoThl C IeNbl0 OOECHEeYeHUs WHIUBUIYaJIbHOTO
MOIX0/1a MPU OOYICHHH,

- MHIMBUAyaIn3alus oOpa3oBaHMs, MPEAyCMATPHBAIOIIAs MHOTOYPOBHEBYIO
OpraHM3aIMio y4eOHOro Ipolecca C HCIOJIb30BAaHUEM 3aJlaHUil Pa3HOTO YpPOBHS
CJIO’KHOCTH;

- HaJIM4YMe Pa3BUTOW CHCTEMBbI MOMOIIM, TO3BOJISIONICH YUYUTHIBATH XapaKTep
oOydyaeMbIX U B COOTBETCTBUM C OJTUM (POPMHUPOBATH MHOTOYPOBHEBYIO U
JOCTAaTOYHYIO CHUCTEMY IIOMOIIM B OCBOCHHU Y4e€OHOrO MaTepuiia, pelieHHH 3a/ad,

BBIIIOJIHEHUH CAMOCTOSITENBHBIX paldoOT JIp.;
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- HaJIMYW€ MHTEIUICKTYaJIbHOTO $/Ipa, MPEANOJIATAIOUIETO CO3JAHUE CHUCTEMBI
aHaM3a MPUYHH OMUOOK MIPU U3YUYCHUH YIEOHOTO MaTepHalia, TOMOTAOIIEH MMOHATh
OIIUOKH U clieaTh NPaBUIbHBIE BHIBObL;

- BO3MOYKHOCTb JOKYMEHTHPOBAaHHs OOpa30BaTENIbHOIO MpOIECCa U €ro

pE3ybTaTOB.
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®OH/
OLIEHOYHBIX CPE/JCTB

OCHOBHOI 00111€00pa30BaTeIbHOM MPOrpaMMBbl BBICIIIET0 00pa30BaHUs
«XHUMUSA»

Hanpasnenue 35.03.06 - Arpounnkenepust (ypoBeHb OakajgaBprara)
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1 HACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

HaumenoBanue Kon OueHouHble OueHouHble OueHouHbIe
No pasnena yueOHOM KOHTPOJUPYEMON | cpelcTBa AJIsl | CPEACTBA IJid | CpeACTBa ISt
n/a JTUCIUTLTAHBI KOMTIETEHITNH (WJIH IPOBEPKHU IPOBEPKHU IPOBEPKU
(Moyist) €€ Y4acTH) 3HAHHUI yMEHUH BIIAJICHUI
(1-# »Tamn) (2-# rTan) (HaBBIKOB)
(mo pazmeny | (1o pazmeny (3-# »Tan)
3.1) 3.2) (o pazmeny
3.3)
1 | CrpoeHue BemecTBa OIIK-2 I1.3.1.1 I1.3.2.1 I1.33.1
2 | O6mue OIIK-2 I1.3.1.2 I1.3.2.2 I1.3.33
3aKOHOMEPHOCTHU
XUMHYECKHUX
IPOLIECCOB
3 | PacTtBOpBHL OIIK-2 I1.3.1.3 I1.3.2.3 I1.3.33
OKHCIUTENBHO-
BOCTaHOBUTEJIbHbBIE
MPOLIECCHI
4 | DnekTpo- OIIK-2 I1.3.1.4 [1.3.2.4 [1.3.3.4
XUMHUYECKHE
MIPOLIECCHI
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2. METOAWYECKHUE MATEPHAJIbI, OIPEJEJITIOLIAE
IMPOLHEAYPBI OHEHUBAHUA KOMIIETEHIINN

2.1 Onucanue nmokasareJiei, IKaJ U KPUTepHEeB OLeHUBAHUS KOMIIETEHIM I
[lokazaTensiMu  ypoBHSI OCBOEGHHOCTM KOMIIETEHIIM Ha BCeX JdTamax uX
(hopMHUPOBaHUS SIBISIFOTCS:

1-i1 3Tan (ypoBeHb 3HAHMH)

— YMeHue oTBe4YaTh Ha OCHOBHBIE BOIPOCHI U TECThl HA YPOBHE MOHUMAHMS CYTH —
YAOBJIETBOPUTENBHO (3).

— YMeHue TpaMOTHO PacCy>k1aTh MO TEME 33JJaBa€MbIX BOIPOCOB — XOpOIIIo (4).

— YMenue (opMmynupoBaTh MpoOiIeMbl IO CyTH 3a/1aBa€MbIX BOMPOCOB — OTIMYHO
(5).

2-ii 3Ttan (YpoBeHb YMEHMI):

— VYMeHue pemarb MOPOCThIE 33Jaud C HE3HAYUTENbHBIMM OIIMOKAMU —
yAOBJIETBOPUTENHHO (3).

— YMeHue pelath 3a/1a4u CPeIHEN CI0KHOCTU — Xopouio (4).

— YMeHue pemaTh 3a7auyd MOBBIIICHHOW CIOXHOCTH, CAMOMY CTaBUTh 3aJaud —
oTJINYHO (5).

3-i1 3Tan (ypoBeHb BJIa/ICHUS HABBIKAMM):

— VYwmenue ¢GopMynMpoBaTh U pelIaTh 3aJaud M3 Pa3HbIX pa3leNioB  C
HE3HAYUTEIHbHBIMU OIMOKAMU — yIOBJIETBOPUTENIHHO (3).

— YMeHHe HaxoIUTh MPOOJIEMBbI, peIaTh 3a/1a4d MOBBIIIEHHON CIOXKHOCTH — XOPOIIIO
(4).

— YMeHue caMoMy CTaBUTh 3a/1a4, HAXOAUTh HEJOCTATKU U OIIMOKU B PEIICHUAX —

OTJIMYHO (9).
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3. TATIOBBIE KOHTPOJILHBIE 3ATAHWS NJIM UHBIE MATEPHAJTEI,
HEOBXOJIUMBIE JJIsS1 OEHKH 3HAHU, YMEHW, HABBIKOB 1
(AJIN) ONBITA JIESATEJIBHOCTH, XAPAKTEPU3YIOIIMX DTAIBI
®OPMHUPOBAHMS KOMIIETEHLIM B MPOLIECCE OCBOEHUSI
OBPA30BATEJILHOM TPOTPAMMUBI

3.1 TunoBsble 3a1aHUs AJIs1 OLEHKH 3HAHUI, Ipruo0peTaeMbIX B X0/1e H3y4YeHUSA
AucCUMILTUHBI (1-i1 3Tam)

3.1.1 Moayns 1. CTpoenne BelecTBa
Jdonmoanure:

1. Conu — 710

2. Oxcunpl kaccupuuupyror: 1. — 2.—
3.— 4. —
3. OcHOBaHMS B3aUMOJIEHCTBYIOT: l.— 2.—
3.— 4. — 5.—
4. Kucnsle conu nonyyvarot: 1. — 2.— 3.—
5. K cubHBIM KHCITIOTaM OTHOCSITCSL:
YCTaHOBHTE COOTBETCTBHE:
6. dopmyJia BelecTBa Kunace
A) HyS10, 1. KucnoTtHbIi OKCH
b) Al,O4 2. OcHoBaHue
B) KH,PO, 3. Kucnora
I') P,Os 4. AmpotepHbIii OKCH
J1) Cu(OH), 5. Coub (kucnas)
6. OCHOBHOM OKCH]I
7. Oxcua I'mapoxcun dopmysia — JONOJTHHUTE
A) SO, 1. Cepnas kucnota
b) P,0O; 2. MeTtakpemMHueBasi KWJIOTa
B) SiO, 3. CepHucTas KUCI0Ta
I') CaO 4. OprodocdopHas KUCIOTa

5. 'mppokcup kanbuus
6 OpToKpeMHUEBasi KUCJIOTa

Bbi0epuTe NpaBUJIbHbIE BADMAHTHI OTBETOB:

8. O6HIa}I cxema npeBpameHHﬁ COOTBECTCTBYCT I'CHCTHUYCCKOMY PANY (aBa Bapuanta
OTBETA):
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9 - 302 — H2303

1) pocdop — oxcun dhochopa (V) — metadbochopHas kuciaora

2) yrnepoa— okcup yriaepoja (IV) — yronbHas kuciora

3) aTIOMHUHMIA — OKCHJI aJTFOMUHUSI — TUJPOKCHU ATTFOMUHUS

4) kpeMHuit — okcuz kpemuus (IV) — MerakpeMHHEeBast KUCIIOTa
9. TOJIbKO OCHOBHBIE OKCH/Ibl YKA3aHbI 1101 HOMEPOM

1) K0, CrO;, FeO, Mn,0; 3) CrO, FeO, Cu,0, BaO

2) Mn203, SO3, F6203, CaO 4) CI'203, FCO, CuO, ZIl02

10. AtomHas opbutansb — 3T0

11. Bce XUMHYECKHUE 3JIEMEHTHI ACIIAT Ha CIEAYIOLIUE TUIIBL: 1)
2)

12. 'maBHOE KBaHTOBOE YHCIIO 0003HAYAIOT OYKBOM , IPUHAMAET
3HAYEHUS , XapaKTepU3yeT

13. PeanbHas snekTpoHHas (opmysia UMEeT BUT

14. ITo6ouHas moarpyImna — 3To

15. DeKTpOOTPULIATEILHOCTh KOJTMYECTBEHHO XapaKTEpU3yeT cBoMcTBa: 1)
)
gem 6ombiie O30, TeM CHIbHEE BBIPAXKEHBI CBOWCTBA

16. B nepuoaax cieBa HampaBo paguyc aToma SHEPrusi CPOJICTBA K
BJIEKTPOHY , 000 YBEJIIMYUBAKOTCS] CBOWCTBA

17. KoBajieHTHAs CBS3H — 3TO

18. Jonop — 310 yacTula, UMErONIas

19. 7 - cBSI3b (7 —) 9TO CBA3D —

20. Yem Ooutbiie pagnyc aTomMa, TeM SHEPTHS CBS3H

21. B rubpunuzanmm y49acTBYIOT

22.Yucno o — cBs3eil B MoJiekysie CO, paBHO

23. YcnoBus o0pa3oBaHus KOBAJIEHTHOM CBA3U IO OOMEHHOMY MEXaHu3My: 1)

)
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3.1.2 Moaynb 2. O01ue 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLECCOB

JlonmoJIHHUTE:

1. IlepBrIii 3aKOH TEPMOJMHAMUKY TTAacUT _ Ero MmateMaTuyeckoe BhIpaKeHUE

2. DK30TepMUYECKUE PEAKLIUU — 3TO , AHX.p. umeer 3Hak

3. 3akoH ['ecca untaercs «TemnoBoii 3¢ (HeKT XUMHUUECKON PEeaKINH

4. CBoOonHas sHeprus (sHeprusi [ m66ca) paccuutsiBaercs mo Gpopmyse
5. DHTpomnus — 310, 0003Havarcs OyKBOM _, pacCuuThIBaeTcs Mo popmysue

6. Xumuueckas pCaKuusg BO3MOKHA, €CIIN

7. CpenHsisi CKOPOCTh XMMHUYECKOW PEAKIMU — 3TO . E€ maremaruueckoe
BBIPA)KEHUE UMEET BU

8. 'oMOreHHbBIC XUMHYECKHUE pPCaKuu IMMPOTCKar0T

9 OOpartuMble, XUMHUYECKUE PEaKIIUU — ITO

10. ®usnyeckuii CMbICI KOHCTAHTHI CKOpOCTH XUMHYECKOMN pE€aKuuun

11. MaremaTtrueckoe Beipaxkenue Ky, misa peakuuu: FeO ) + COyy <= Fegry) + CO, (1
MIMEET BU/I

3.1.3 Moaynsb 3. PacTtBopbl. OKMCJIUTEIbHO-BOCTAHOBUTEIbHbIE MIPOIECCHI

JlonmoJaHHUTE:

1. PactBOp — 3TO

2. 3Has MaccoByIO JOJI0 PACTBOPEHHOTO BEIIECTBA, MOYKHO PAaCCUUTATh MAaccCy
PAaCTBOPEHHOTIO BEIIECTBA IO GOPMYJIE My, =

3. DKBHUBAJICHTOM 3JIEMEHTA UJIU BCIIICCTBA HA3bIBACTCA TaAKOEC

4. MossuibHast KoHueHTparus pacTBOPa (Cyonsmsnas) TOKA3bIBACT

5. 3aK0OH PKBUBAJICHTOB UMEET ciaeayromec MaTeMaTHICCKOC BbIPAXKCHUC

6. Hesnextpoautsl — 31O

7. HaceleHHbId map — 310
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8. 3akon Bant — 'odda ycTanaBnmmuBaet 3aBUCUMOCTh U UMeeT
MaTeMaTHYECKOE BBIPAKCHUE , TIIe

9. JlaBjieHWEe HACBHIIIEHHOIO Tapa HaJ YKMCTBIM pacTBopurelieM (p°) Gojblie, dem
1
JIaBJICHUE PACTBOPUTEIS HaJl PpACTBOPOM HEANEKTpoauTa (p ), Tak, Kak: 1)

2)
10. IoBbImIEHNE TEMIIEPATYPHI KUIIEHHS PACTBOPA OT KOHLIEHTPALIMU PACTBOPEHHOIO
BEILECTBA OTPAKAECT 3aKOH U MMEeeT MaTeMaTH4eCKOe
BBIp@KEHHE , At’ ;= , TIe

11. DneKTpOaUTHI — 3TO

12. K cUJIbHBIM 3J€KTPOJIMTAM OTHOCSTCSL:

13. Kucnorts! — 310

14. O6mue cBoiicTBa OCHOBaHUHN OOYCJIOBJICHBI HAJIMYUEM ,
OKpalIMBAIOT UHUKATOPbI , B3aMO/JIEUCTBYIOT:

15. Kucibie, OCHOBHBIE U KOMILIEKCHBIE COJIM IUCCOLIMUPYIOT

16. I'maponus conm — 310

17. KonnuecTBeHHas! XapaKTEPUCTHKA THAPOIIN3a COJIM — 3TO BEJIMYMHA, Ha3bIBaeMasi
, 0003HavyaeTcs OyKBOit

18. I'uaponus cosu nmpoTeKkaeT No KaTUOHY, €CJIU COJIb 00pa3oBaHa ,pH=

19. C noBblllIeHUEM TEMIIEpATyphI cTeneHb Tuaposu3a (h)

20. ['uIpOKCUIIBHBIN MOKa3aTedb — 3TO , €F0 MaTeMaTHYEeCKOe
BbIpaxkenue pOH =

21. OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU — 3TO

22. Eciam anreOpaudyeckass BEIWYMHA CTENEHU OKHUCJICHHS YBEIWYUBAETCS, TO
IIPOTEKAET IPOLECC , @ C DJIIEKTPOHHOM TOYKH 3pEHUS

23. Oxucnurenb B XOA€ PEAKLNHU , TOATOMY €ro ajredpandeckas
BEJIMYMHA CTETICHU OKUCIICHUS

24. Hemetamnsl (pocThie BEIIECTBA) MPOSIBIISIIOT CBOMCTBA , @ C DJIIEKTPOHHOMN
TOYKH 3pEHUS

25. UYem w™eHblie anreOpanueckas BeJIMYMHA CTAHJAPTHOTO OKHCIUTENIBHO-
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BOCCTaHOBHUTEJIBHOTO moTeHnuana (¢°B), TeM CuIbHEe BRIPaKCHBI CBOMCTBA

26.0/IC=_, ecau O/IC <0, TO OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS PEAKIIHS
27. B kucJi0ii cpejie: a) u3obtmoK KUCIOpoaa B YACTHULIC C8A3bl8AEM c
oOpa3oBaHUEM

0) Hedocmamok KUCIOpOJA B 4YACTHUIIE Oepém U3 c
o0Opa3zoBaHHEM

3.1.4 Moaynb 4. DeKTpo-XuMH4YeCKHe MPOLeCcChI.
Jdonmoanure:

1. AHOI — 3JI€KTPO/I, HA KOTOPOM MPOTEKAET MPOIIECC

2. DNEeKTPOIHBIN MOTEHITMAT METaJlJIa 3aBUCUT OT CJISAYIOIMX (akTopoB: 1) 3)
)4

3. [losypnieMEeHTOM Ha3bIBAIOT

4. DNEeKTPOIHBIN MOTEHIIMAT METaJlJIa IPU MPOU3BOJIBHBIX YCIOBUSX PACCUUTHIBAIOT
no ypaBHeHuto HepHcra

5. UeM MeHbIIIE aJIFC6paI/I‘ICCKaSI BCIMYMHA CTAHAAPTHOT'O SJICKTPOAHOI'O IOTCHI A4
METajlia, TEM

6. Koppo3sus MetaioB — 310

7. OCHOBHbIE IPUUYMHBI KOPPO3HUHU:
1y 2) 3) 4) S) 6)

8. 'anpBaHWYECKUIl DTIEMEHT B CITydae JIEKTPOXUMUIECKOM KOPPO3UU OTIUIAETCS OT
ob6pryHOTO: 1) 2)

9. B HelTpanbHOW M B WIEJIOYHOM Cpelle HAa KaTOAHBIX y4acTKax MPOTEKAKT JBa
npoiecca:
1) XUMU3M
2) XUMU3M

10. CynbdaTupoBanue — 3T0

11. Cknenansbl ABa MeTaJlIa: IUHK — JK€JI€30, MOJIBEPraeTCs KOPPO3UHU

12. DnexTpoaus — 310

13. Karox — »nekTpos, Ha KOTOPOM HJAET MHPOIECC , UMEEeT 3apsj ,
IIOAXOIST YaCTULBI
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14. Eciu Ha AHOJC MPOUCXOAUT OKHUCICHUEC METaJlJIa 3JICKTPOAd, TO aHOA HAa3bIBAIOT

15. DnexTpoau3 pacTBOPOB OTIIMYAETCS OT JEKTPOJIM3a PACIUIABOB JIEKTPOJIUTOB

16. 1-b1i1 3axoH Dapanes riacur:

17. DnekTpoJ — BOCCTAHOBUTEIb — 3TO

3.2 TunoBble 3aJaHUs AJsI OLEHKH YMEHHUil, IpHodpeTaeMbIX B X0/e H3y4YeHHSA

AMCHUIUIMHBI (2-i 3Tam).
3.2.1 Moayins 1. CTpoeHnue BemecTsa

YKaxxutre HoMep NPaBUWJIBHOI0 OTBETAa:

1. l'uapokcua xpoma (I11) B3auMOIEHCTBYET C KaXKIbIM U3 JIByX BEIIECTB:

2) HzSO4 u NaOH 4) Nast4 n CUSO4
2. B cxeme npeBparieHuit Al(OH); —— ¥V —% 5 Al(OH),
BEIIECTBAMH «X(» U «X3» MOTYT OBITh COOTBETCTBEHHO

1) KQSO4 n KOH 3) Na2804 n HZSO4

2) NaCl u HC1 4) HNO; u NaOH

3. IIpu critaBiaeHUU IMHKA C THAPOKCUIOM Kaivs oOpasyercs
1) K,ZnO, 2) ZnH, 3) Ky[Zn(OH),] 4) ZnO

4. Menap u3 cynbdara meau (I1) BeITeCHsIET MeTasI
1) cepebpo 2) pTyTh 3) 30510TO 4) xene3o

5. FI/IILPOKCI/I,Z[ HaTpusd He peazupyem C

1) AI(OH); 3) ZnO
2) H,SO, 4) Ba(OH),

6. DnektpoHHas popmyna 2s°2p° COOTBETCTBYET aTOMY:
1) B 2) C 3) N 4) O

7. Tpu cBoOOAHBIE 3d — A.O. UMEET aTOM:
1) cCr 2) Sc R4 4) Ti
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8. Jliist kucnopoaa xapakTepHa CTENEHb OKACIICHUS:
1) -2,02,4 3) -2,0,4,6
2) -2,-1,02 4) -2,01,2
YKaxxurTe HoMep NPABWIbHOTO OTBETA:

9. BemectBa ¢ KOBaJIGHTHOW HEMOJIIPHOM CBSI3bIO ATO:
1) kucnopon 3) uuHK
2) XJI0pOBOJIOPO/T 4) ammuax

10. Sp’- ruOpuaU3aIKS B CICIYIONICH YaCTHIIC:
1) NF, 2) PF, 3) BF, 4) SF,

3.2.2 Mogyib 2. O01mue 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLECCOB

YKaxxutre HoMep NPAaBUJIBHOIO0 OTBETAa:

1. bosiee yCTONYUBBIN OKCUI:
1) %20, + Ca— Ca0O, AH=-635,97 K/Ix/Monb
2) 2 0, +2Ag — Ag,0, AH=— 30,56 KJI>)x/Mob
3) 50, + Ba— BaO, AH=-558,51 K/[>x/Moib
4) 50, + Fe —» FeO, AH=-263,68 K]/I>x/Momb

2. OcHOBHBIC CBOWCTBa MpeoOJagaloT B OOJBIICH CTEMEHW y OKCHIAA (nodmeepoume
pacuemamu)

1) AG® KJlx/Mos CaO + CO;, — CaCO;
"604,2 -394,38 -1128,8

2) AG® KlxMom  SrO + CO, — SrCO;
-559.8 -394,38 -1137,6

3. Ecnu temnieparypHbliii KO3G(ULIHUEHT CKOPOCTH XMMHUECKON peakluu paBeH 2, TO
npu noseienny TemmepaTypsl oT 20°C qo 50°C ckopoCcTh peakuuu

1) yBenuuuBaetcs B 8 pa3 3) yBenuuuBaeTcs B 4 pasa
2) yBelMuuBaeTcs B 6 pas 4) yBenuuuBaeTcs B 2 pasa
4. lna cmemenus paBHoBecHs B cucreMe SO,y + Cly ) <> SOLCl, 1), AH <0
B CTOPOHY MPOAYKTOB PEAKIIMH HEOOXOIUMO
1) MOHU3UTH TeMIepaTypy 3) mOHU3UTH KOHIEHTpaIu SO,
2) NOHU3UTH JIaBJICHUE 4) BBECTH KaTaJln3aTop
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3.2.3 Moaynsb 3. PacTtBopbl. OKHCJIUTEIbHO-BOCTAHOBHUTEIbHbIE MIPOIECCHI

1. Ins npurotoBienust 250 mn 0,2H pacTBopa ruapokcuiaa kamus, macca KOH
paBHa r

YKaxxutre HoMep NPAaBWJIBHOIO0 OTBETAa:

2. MaccoBast 10151 CEpHOM KUCIOTBI B PACTBOPE, MOJYYSHHOM MpU cMemurBaHuu 120

r 20%-n0ro u 40 r 50%- HOro pacTBOpa, paBHA r

1) 27,5 2)42,3 3) 36,5 4) 37,7
3. Macca Bojbl, Heooxoaumas st mpurotrosieHus 500 r 12%-Horo pacTBopa paBHa
u3 20%-noro pactBopa NaOH cocrasisiet r

1) 200 2) 300 3) 100 4) 250

4. PactBop, conepxatuii 11,6 r Bemectsa B 400 T BOJIbI, 3aMep3aEeT MpHU TEMIIEpAType
(- 0,93°C). (K., 186220

MOJlb
MoutsipHast Macca paCTBOPEHHOI'O BELIECTBA PaBHA

1) 60 2) 59 3) 58 4) 48

5. uccormarys mo TpéM CTYIEHSIM BO3MOXKHA B PacTBOPE:
1) rumpoKcHIa ATFOMIHHS 3) HUTpaTa ATFOMUHHS
2) xJ0puia aIFOMUHUS 4) oprodocdara xanus

6. Haubounee cnaObIM 31€KTPOJIUTOM SIBIISIETCS:
1) HF 2) HCl1 3) HBr 4) HI

7. B kauecTBe KaTHOHOB TOJBKO HOHBI H* 00pa3yroTCs MpU AUCCOLUAIIH
1) NaOH 2) NaH,PO, 3) H,SO, 4) NaHSO,

8. YpaBHeHue peakiuu NpakTU4eCKd OCYIIECTBUMOUN B BOJHOM PacTBOPE UMEET BU]L
1) CuSO,4 + 2KOH — K,SO,4 + Cu(OH),
2) Fez(SO4)3 + 6HNO3 — 2FC(NO3)3 + 3stO4
3) NaNO; + HCl — NaCl + HNO;
4) Ba(NO3)2 + 2NaOH — 2NaNO3 + Ba(OH)2
9. PactBop rtuapokcuma Oapusi mmeer pH = 12. KonieHTpauusi OCHOBaHHS B
pactBope nipu 100 % nuccoumnanuu paBHa MOJIb/JT

YcTanoBuTe COOTBETCTBHE

10. Mexay Ha3BaHHWEM COJIM U YPaBHEHUEM €€ THIPOJIN3a O EPBOM CTYIIEHU
Ha3BaHue cosiu YpaBHeHHe rUApoJIn3a
A) cynabpuT HaTpUs 1) SO; + H,0 <> HSO; + OH~
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2) CO; + H,0 <> HCO; +OH "~

3) HSO; + H,0 <> H,50, + OH~

4) HCO; + H,0 <> H,CO, + OH~

5) 8 +H,0 <> HS +IH ~

11. Mexy Ha3BaHUEM BEIIECTB U MPOAYKTAMHU UX THUAPOIU3A
Ha3BaHmue BemecTBa [Mpoaykrsl ruapom3a

b) runpocynsdur HaTpus
B) cyasdun natpus
I') kapOoHat HaTpus

A) anerat aMMOHMUS 1) H;POs; u HI
b) xnop 2) HClu HCIO
B) noguna pocdopa (11I) 3) H;PO, u HI
4) CH3;COOH u NH,OH

12. Mex 1y CONBIO U peaKImel cpelibl €€ BOAHOTO pacTBOpa
Ha3Banue coaun Peakuus cpeambl
A) HuTpar 6apus 1) kucnas
b) xnopun xenesa (III) 2) HeUTpaJibHas
B) cynasdat ammonust 3) menouHas
I') anterar kanus

13. mexny OB—peakiueii u ee TUIIOM

OKHMCIUTETbHO-BOCCTAHOBUTEILHAS PeaKIus Tun peakuuu

A) 3H,S + 2HNO; — 3S + 2NO + 4H,0
B) 5Nal + NalO; + 3H,SO, — 31, + 3Na,S0, +3H,0
B) Cl, + 2KOH — KCI + KCIO + H,0

T) 2KCIO; — 30, + 2KCl

14. Jlnsa peakunu
eCIH
Qe = +1,36B,

K02 puUIMEeHT mepe; BOCCTAHOBUTEIEM

(0005072* /

203*

1) AucrponopuOHUPpOBaHUS
2) BayTpumonekynspHas

3) MexmonexynspHas

4) ConpornopiOHUPOBAHUS

KzCI'zO7 + KCI + HzSO4 — KzSO4 + CI'z(SO4)3 + Clz + Hzo,

=1,33B; 3JIC = , ClIeIOBaTEJIbHO

Ykaxure HoMep NPaBUJILHOIO0 OTBETAa:

15. ToJIbKO BOCCTAaHOBUTEJIHHBIE CBOICTBA MPOSBIISIET BEIECTBO

1) KIO; 2) KIO, 3) KI 4H1,
16. OKHCIUTETEHO-BOCCTAHOBUTENBHYIO IBOMCTBEHHOCTh MPOSBISIOT (J1Ba BapuaHTa
OTBETA)

1) N2 2) NH3 3) NaNOz 4) NaNO3

3.2.4 Moaynb 4. DJIeKTPO-XUMHUYECKHE MPOLEeCcChl

Bui0epuTte npaBUILHLIA BAPHAHT OTBETA:

1. B raibBaHUYECKOM JIEMEHTE KaTOJl — KOOALTOBBIN 3JIEKTPOI, TOT1a
aHOJI — DJIEKTPOA
1) onoBsiHHBIN

2) CBUHIIOBBIN 3) MeaHbIN 4) MapraHioBbIil
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YcnoBHO — rpaduyeckasi cxeMa rajibBAHUYECKOro 3JIEMEHTa

[Tporecchl Ha AIEKTpOAAX

YcTaHoBUTE COOTBETCTBHE:

2. Buasl kopposun:

1) mo mpupoae oKpy>Karoiieit cpesl
2) mo MexaHu3My Ipoliecca
3) o xapakTtepy pa3pylIeHHs MeTajla

IIpumepsbi:

a) ¢puzmdeckas

0) atmocdepHas

B) XMMHUECKas;

') MECTHas

1) paBHOMEpHas

€) PJIEKTPOXUMHUYECKas
) MEKKPHCTAIIIUTHAS
1) IOYBEHHAs

K) Ouosoruyeckas

J1) )KUAKOCTHAS

3. I[JI}I 3alIKUThI METAJlJIa OT KOPPO3HUHU ITPUMECHSAIOT

Crnoco0bI: IMpumepsbI:

1) xumMHuueckue
2) ¢usuueckue
3) PAEKTPOXUMUUYECKHUE

4. IIpu 2neKTpoan3e pacTBOpa COJIM Ha AHOAE

Paspskaercs
1) kucopoa U3 BOJBI
2) KUCTOTHBIN OCTaTOK

5. B cocTaB conu BXOOUT
Metamua:
1) aKTUBHBIM

a) SMaJIMPOBaHUE

0) cynbbaTupoBaHue

B) TAJIbBAHOIIOKPBITHE

r) hochoTupoBanue

J1) CMa3Ka MacjaaMu

€) OKCUJMPOBAHUE

) MOKPBITUE JIAKAMU

1) UHTUOMPOBAHUE

K) JISTUPOBAHUE

1) MOKPBITUE MOJIUMEPAMU
M) [TaCCUBUPOBAHUE

H) YCTaHOBJIEHUE POTEKTOPOB
) KaTOJHas 3aIluTa

KucaoTHbBIN 0CTATOK — AaHUOH
a) cynbdun

0) bocdar

B) cynbdar

T') XJIOpUJIL

1) CyJIbpuT

e) OpoMu

Ha xaTtone BbiaeasieTcs:
a) MeTasl
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2) cpeliHel aKTUBHOCTH 0) BOIOpo U3 BOBI
3) MaJIOaKTUBHBIN B) METaJIJI U BOJOPOJ U3 BOJIbI
Bri0epuTte npaBUILHLIA BAPHUAHT OTBETA:

+ 2+ 2+ 2+ o
6 113 cmecu katuonoB: Ag ; Cu™'; Fe™'; Zn™ , B paBHOU KOHIICHTpAIMH, B TIEPBYIO
ouepe/lb Ha KaTo/Ie BOCCTAHOBUTCS KATHOH:
1) menu 2) xenesa 3) unHKa 4) cepebpa

7. Kanpunii MOKHO ITOJIYYUTh U3 XJIOPUAA KAJIBLHS IIyTEM
1) anexTpoaunza pacTBopa 3) BOCCTaHOBJIEHUS BOAOPOIOM

2) 3JIeKTpOJIn3a paciuiaBa 4) TEpMUYECKOTO PA3JIOKEHHUS

3.3 TunoBble 3a1aHus 1JIS OLIEHKH HABBIKOB, IPUO0peTaeMbIX B X0/1€ H3yYeHHS
AMCHMILINHBI (3-i1 3Tam)

3.3.1 Moayns 1. CTpoeHne BelecTBa

Bri0epuTte npaBUILHLIA BAPHUAHT OTBETA:

1. XnopoBojopoaHas KHCIOTa B3aUMOJECHCTBYET C KaXIbIM M3 JBYX BELIECTB
(HanMIIKUTE ypaBHEHUS PEAKLUM):

1) xJ70poM ¥ IUHKOM

2) okcuaom meau (I1) u okcunom yrieponaa (IV)

3) ruapokcunom xenesa (II) m aurpaTom cepebpa

4) rUIPOKCUJIOM KaJIHs U XJIOPUAOM KaJus

2. Hanummre ypaBHEHUs pEakUUd, C MOMOILIBID KOTOPBIX MOXHO OCYIIECTBUTH

IMpEBpalICHUA:
S — SOZ — SO3 — KHSO4 — KzSO4 — KClI

2+
3. DnextponHas Gopmyia noHa 2 3s’ 3p° COOTBETCTBYET aTOMY:

1) Ca 2) K 3) Sc 4) cI
4. AToMy Fe B BO30YXICHHOM COCTOSTHUU COOTBETCTBYET (hopmyIa:
1) 4s5'3d°4p' 3) 45°3d°4p?
2) 4s*3d’ 4) 4s'3d’4p*

5. Huzmas cTerneHb OKUCIICHUS JUTS SJIEMEHTA C 3JIEKTPOHHOUN Gopmyioit 4s°3d'4p*

paBHa:
1) -2 2) -3 3) -1 4y —4

6. HpOCTpaHCTBCHHaH KOH(bI/IpraHI/IH IUIOCKasg TPEyrojbHass COOTBCTCTBYCT
YaCTULIAM (nBa BapuaHTa OTBETA):
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1) pH, 2) BH, 3) sci, 4y so,

3.3.2 Moayis 2. O0mme 3aKOHOMEPHOCTH XUMHYECKUX MPOLECCOB.

BuioepuTte npaBUILHBIA BAPHAHT OTBETA:

1. Oxucnenue hochuHa MPOTEKAET MO YPABHEHUIO:

AH’ 45, KlwMoms . 2PH3+ 40, — P,0s + 3H,0,  AHx.p.=—2360,0
0 —-1492,0 —285,8

teriota oopazoanus ¢pochuna (PH;) paBna:
1) + 105,2 KJx/Monb 3) + 92 KJx/Momb
2) + 5,3 KIIx/Mois 4) _5,3 K/Ix/Monb

2. Ecnu sHranenus obpazoBanus MgO pasHa (— 600 K/[»/Moab), TO KOJTHMYECTBO
TEIUIOTHI, BBIIETISIEMOE TIPH CTOpaHUM 24 T MarHus, paBHO KIIx

1) 150,5 2) 300 3) 600 4) 794
3. Ilpu noBeleHNH AaBiIeHUs B 2 pa3a cKopocTb peakuuu 250, ) + Oy —2S05
YBEJIMUNBACTCS

1) B 4 paza 2) B 6 pa3 3) B 8 pa3 4) B 2 paza

4. IIpu nposenennn oopatumoii peakuun ~ 2CO ) + Oy ) > 2CO;

HayaiabHble KoHIeHTpauu CO u O, Obutn cooTBeTCTBEHHO paBHBI 0,8 1 0,5 MOJB/I,
a B cocrossHuM paBHOBecusi koHleHTpauuss CO, cocraBwia 0,2 Mosb/i, TOTrIa
KOHCTAaHTa paBHOBECHUSI paBHA

1)0,27 2) 4,56 3) 5,01 4) 6,03

3.3.3 Moaynsb 3. PacTtBopbl. OKHCJIUTEIbHO-BOCTAHOBUTEIbHbIE MIPOIECCHI

Bri0epuTte npaBUILHLIA BAPHUAHT OTBETA:

1. O6sém 0,1H pacrBopa NaOH, neoOxoaumerii s HeWtpanuzanuu 20 ma 0,2H

pacTBOpa XJIOPOBOAOPOIHON KHCIOTHI PaBEH MIT
1) 40 2) 35 3) 30 4) 20

2. 2 nutpa 0,2M pactBopa H,SO,4 conepxar I YUCTOr0 BEUIECTBA
1) 39,2 2) 19,6 3) 9,84 4) 78,4

3. Macca xene3noro kymopoca (FeSO, - 7H,0) — rentarunpara cyibdara xenesa
(IT), meobxomumas st mpurotosierus 200 © 5%-Horo pacTBopa cynb(dara xenesa

(IT), paBHa r
1) 18,3 2)9,15 3) 36,6 4) 27,5
4. JTaBnenue mapoB Boxsl mpu 25°C cocrasister 3,167 xIla. J{aBnenue mapa (xI1a)
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HaJl pacTBOpoM B 450 1 koToporo cogepxutcs 180 r riroKo3bl, paBHO klla
1) 1,267 2) 2,969 3) 1,198 4) 1,900

5. OcmoTtHueckoe J1aBiieHue pacTBopa, cojeprxaiiero 0,2 r pacTBOPEHHOTO BEIECTBA
B 300 mu pactBopa npu 27°C pasuo 27,7 klla. MonspHas mMacca pacTBOPEHHOTO
BEIIECTBA PaBHA

1) 60 2) 30 3) 90 4) 66

6. YpaBuenuto peakuun Fe(OH), + H,SO; — FeSO4 + 2H,0 coOTBETCTBYET
COKpalIEHHOE HOHHOE YpaBHEHUE:

1) Fe’ +SO;" — FeSO, 3) H,S0, + Fe’" — FeSO, + H,0

2) OH  +H" —» H,0 4) Fe(OH), +2H"* — Fe’* +2H,0

7. CokpallleHHOe HMOHHOE ypaBHeHHE Ca’* +CO; — CaCO, COOTBETCTBYET

B3aMOJICCTBHIO BEIIECTB
1) CaCl, u Na,COs 3) CaS u CO,
2) Ca(OH)z n C02 4) Ca3(PO4)2 u K2C03

8. Ilpu B3aumoneiictBuu oxcuaa yriepona (IV) ¢ wuzdsiTkOM pactBopa KOH
oOpa3yercs
1) xapOoHaT Kanus U BoJia 3) rugpokapOOHAT Kaus
2) kapOoHaT KaJus 4) rupokapOOHAT KaJIus M BOJAa
CymMma k03 PUIMEeHTOB B KPaTKOM HOHHOM YPaBHEHUHU paBHA

9. Ilpu B3ammopelcTBUM HOHOB Cu’* ¢ cepoBogoponoMm (H,S) nHaGmomaercs
oOpa3oBaHUE
1) uepHoro ocaaka 3) Gyporo ocajaka
2) Gemnoro ocajaka 4) TEeMHO-CUHETO0 OCajJiKa
10. OgauM U3 OPOAYKTOB THUIpodu3a opTodochara HATpus MO BTOPOH CTYNEHU
ABIISIETCS

1) NaH2P04 3) NazHPO4
2) H;PO, 4) NaHPO,
11. Ilenoynas cpena odpasyercs Mpu paCTBOPEHUU B BOJIE KaXA0W U3 JIBYX COJieH
1) KN03 n K3PO4 3) KzS n K3P04
2) FeSO, u KCl1 4) K,SO4 u CH;COOK
12. MeTtunopan:x KpacHbIN IIPU PACTBOPEHUHU B BOJIE KAXJIO0M M3 ABYX COJICH:
1) FC(N03)2 151 CUSO4 3) ZHC12 u L12C03
2) Nast4 u Kzs 4) CI'C13 u KCI

13. Tlpu B3auMOAEHCTBHMM BOJIHBIX PAcTBOPOB cCoOJiel Cynb(para allOMUHUS U

KapOoHaTa HaTpus, CymMmma K03 (OUIIMEHTOB B KPATKOM HOHHOM YPaBHEHHUH paBHA
1)9 2)10 3) 13 4)15
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14. B ypaBHeHMM nJisi pacueTa KOHCTAHThl THUJIPOJiM3a IMaHWAA HATpUS HE
YUUTBHIBAETCS 3HAUEHHE KOHIIEHTpALUN

1) [Na | 2) [HCN] 3) [oH" | 4) [en-|
15. B ypaBHenuu peakuun Mg + H,SO, (koHL.) — KO3 PUITUEHT
nepesl OKUCIUTEIEM

1)5 2)4 3)8 4)4

16. B ypaBHeHHMH peakiM, CXeMa KOTOpOn
st + KzCI'zO7 + HzSO4 — S+ CI’Q(SO4)3 + KzSO4+ HQO
cyMMa K03 (QULIMEHTOB
1) 20 2)25 3) 30 4) 15
JlaiiTe MOJIHOE pelIeHUe 3aJaHusl, UCII0JIb3YysI HOHHO-3JIEKTPOHHBIN METO.

3.3.4 Moaynb 4. DJIeKTPO-XUMHUYECKHE MPOLeCcChI

Bri0epuTte npaBUILHLIA BAPHUAHT OTBETA:

1. DnexTpoaHbBIN NOTEHIMAI MapraHIlOBOro 3JIeKTpoia paBeH — 1,238B
(" /,, = —1,179B), KOHIIEHTpALIUs HOHOB Mn>* B pPaCTBOPE COCTABJISICT M

2. DOJIC ranbBaHMYECKOrO JJIEMEHTA, COCTOSIIEr0 M3 MEOHOTO M ITUHKOBOTO
3J1EKTPOJ0B, norpyxeHHbx B 0,01M pactBops! ux cynb(aTos (¢’c /. = 0,34B,

9"z /,, =—0,76B) paBHa B

1) 0,70 2)1,10 3)0,43 4) 0,28
Paccmotpute paboTy rajgbBaHHUECKOTO JieMeHTa (TIPOIIECChl Ha 3JIEKTPOIaX, UX 3apsiibl).

Bri0epuTte npaBUWILHLIA BAPHUAHT OTBETA:

3. B cucreme: (kucnas cpena HCI) .

Ni Ag Koppooupyem Cu
@ @ 1) Anoxg — Cu
2) Karog — Ni
3) Anon — Ag
4) Karon — Ag
Cu

YcnoBHO — rpaduyeckas cxeMa rajibBaHUYeCKOro 3JIeMEHTa
XUMU3M IPOLIECCOB Ha IEKTpOoAaxX

4. ITokpeITHE KaTOTHOE:

1) o10BO — XpOMOM 3) HUKEJb — [TUHKOM
2) K0OaNbT — MapraHieM 4) 5xene30 — MeJIbIo
[Ipy HapymieHWH TOKPBITHS BO BIIAXXHOM BO3AyX€ YCJIOBHO-Tpaduveckas cxema
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rajJbBaHHNYCCKOI'O JJICMCHTA
XHUMHU3M IMpOUECCOB HA DJICKTPOAax

5. IlporekTopoM Jyist KaaMus siByisieTcsi: 1) cBuHeln 2) jkene30 3) HUKeNb 4) 0JI0BO.
YcnoBHO-Tpaduyeckas cxema rajibBaHHYecKoro aeMenTa (kucias cpena HCI)
XMMH3M TIPOLIECCOB Ha AIEKTPOIAX
6. 1151 MOKpBITUSL METaJJIa HUKEJIEM 3JIEKTPOJIU3 BEAYT, UCIOJb3Ys
1) K — HukeneBblii 3) K — yroybHblii
2) A — HUKeNEeBbIN 4) A — yronpHbIi

7. Ilpu snexTponuse pacTBopa cyjbdaTa Kauius, Cpesia pacTBOpa y KaToa:
1) kucnas 2) menovHas 3) HeilTpasibHas

8. Ilpu »nsnexTponuse pacTBopa cyibdaTa IMHKA (aHOA LMHKOBBIM) Ha aHOJNE
POUCXOJIUT:

1) pacTBOpeHuUE LIUHKA 3)BblIECHHE [IMHKA

2) BbIJIEJIEHHE KUCIOPO/ia 4)BbIJIETIEHUE BOIOPOIA
VYKaxkuTte nporecchl Ha AIEKTPOJaX U COCTaBbTE CyMMapHOE YpaBHEHUE PEAKIUU.

9. IIpu snekTposiv3e pacTBOpa KapOoHaTa Kajius ¢ TpadUTOBBIMHU DJIEKTPOJAMH Ha
KaToJ1€ MPOUCXOIUT:
1) ocaxxnenue Kamus
2) BbIZI€IIEHUE BOAOPOAA
3) BBIJIEJICHUE KUCTIOPOJa
4) Beinenenne CO,

Ykaxurte IMpOUECChl HA JJICKTpOAAX U

OCTaBbTE CYMMapHO€E paBHEHUE
peaKIuu.

90



T7.

78.

79.

80.

81.

82.

83.

84.

85.
86.
87.
88.
89.
90.
91.
92.
93.

94.
95.

96.

97.

Bonpock! Aj1si MOATOTOBKH K IK3aMeHYy
Crpoenue aroma. PaGotel Pesepdopna. Mogenr atoma mo Pesepdopay. Ee
JOCTOMHCTBA U HEIOCTATKH, OCHOBHBIE 3JIEMEHTAPHBIE YACTUIIBI aTOMA. 130TOMBI.
Mogens atoma mno bopy. Iloctymarel bopa. HopmanbHOoe u B030YyXKIAeHHOE
coctosHus aroma. [lyanusm mnpuponbl snexktpoHa. Ilonsitue o6 opburtanu. Bumsi
CUMMETpPHUH opOuTaneu: s-, p-, d-, f~opouranm.
KBanTOBBIE UKcHa: TIABHOE, OpOUTANIBHOE, MArHUTHOE, CIMHOBOE. WX Qusnueckuii
CMBICJI U B3aUMOCBSI3b.
DneKTpoHHasi CTPYKTypa MHOIO3JEKTPOHHBIX aToMmoB. [lpunumn Ilaymu, mpaBuio
XyHJa, NPUHLIAI MUHUMAJIBHOTO 3araca 3Hepruu — npasuiio KieukoBckoro.
CrpykTypa NepHOJUYECKON CUCTEMbl XUMHUUYECKHUX ieMeHTOB J[.M1.MeHaeneena. s-,
p-, d-, f — 2memMeHTBI, ©X MECTO B MEPUOANUECKON CHCTEME.
BanenTHble 371€eKTPOHBI aTOMOB 3JIEMEHTOB: S-, p-, d-, f — cemelicTBa. BaneHTHoCTH
aTOMOB B HOPMaJIbHOM M BO30YXJA€HHOM cocCTOsiHMHM. [losicHUTh Ha mpumMepax.
CreneHb OKHUCIICHUS.
[IeproauYHOCTh CBOMCTB XMMHMYECKUX JJIEMEHTOB: ATOMHBIE PAJMYChI, TOTEHIMAI
WOHU3alUH, SHEPrus CpoJICTBa K AIEKTPOHY, OTHOCHUTEJIbHAS
AIEKTPOOTPULIATEILHOCTH ATOMOB.
KoBasieHTHas cBsi3b, €€ 00pa3oBaHHE U OINPEICICHUE Ha NPUMEPE MOJIEKYJIbI
Bogopoaa. ['paduk 3aBUCMMOCTH TOJIHON PHEPTUU CUCTEMBI OT PACCTOSIHUS MEXKIY
AIpaMH aTOMOB BOAOPOAA.
OOMeHHbINT MexaHU3M 00pa30BaHMsS KOBAJEHTHOHN CBSI3U, MOSICHUTH Ha MPUMEDE.
CBOMCTBO HACHIIIAEMOCTH KOBAJIEHTHON CBSI3H 110 OOMEHHOMY MEXaHU3MY.
JIOHOPHO-aKIENTOPHBI MEXaHU3M OO0pa30BaHMs KOBAJICHTHOW CBSI3U, MOSICHUTH HA
IpUMEPE HOHA AaMMOHMUSL.
Tunsl KOBaJEHTHON CBSI3U MO COCOOY MEpeKphIBaHUs OpOUTaNe: curmMa- U Mu-
CBS3H, UX 0cOOeHHOCTH. [losIcCHUTH Ha TpuMepe.
OcCHOBHbIE TapaMeTpbl KOBAJIEHTHOM CBSI3U: DHEPrUs CBS3M, MJIMHA CBA3M,
KpaTHOCTb CBSI3H.
[IpocTtpancTBeHHass KOHUTypalusi MoJjekyid. Teopuss ruOpuau3alid aTOMHBIX
opGuraneii: sp, sp, sp, sp°d, sp°d’ — rubpuam3anmsL.
HamnpaBneHHOCTh KOBAJICHTHBIX CBSI3€M B MOJIEKYJIaX BOJBI U aMMHAKA.
[TonsapHOCTE XUMHUYECKOU CBA3U. [UIOIBHBIT MOMEHT.
Knaccudukaius XuMHUYECKUX BEIIECTB: OKCUABI, TUAPOKCUIBI, COJIH.
Oxcunpl, KnaccuuKamms, XaMudeckre cBocTBa. CriocoObI MOTyYEHUS.
[TepBblil 3aKOH TEPMOIUHAMUKU. DHTAJIbIIHUA.
TennoBoit 3¢h¢deKkT XUMHUYECKON peakiuu, TEePMOXUMHYECKHE YpaBHEHUS, HUX
ocobenHoct. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CrangapTHasl TerioTa
oOpa3oBaHus.
Bropoil 3akoH TepMoauHaMuKH. DHTponusi U cBoOoaHas sHeprusi ['mbbOca, ux
U3MEHEHHUE B CaMOITPOM3BOJIBHBIX Mpoleccax. Kpurepun npoTekaHusi XUMHYECKUX
peaKIuu.
CKOpOCTh XMMHUYECKOW PEAKIMU B TOMOTE€HHOW CHCTEME. 3aKOH JEHCTBYHOLIUX
macc (3/IM), KoHCTaHTa CKOPOCTH peaKIuu, €€ PU3NUECKUI CMBICIT.
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98.

99.

100.

101.

102.

103.
104.
105.
106.
107.
108.
109.
110.

111.

112.

113.

114.
115.
116.
117.

118.
119.

@aKTOpHI, BIHSIONIME HA CKOPOCTh TOMOT€HHOM pEaKIMU: TeMIIeparypa, MpaBuiio
Bant - I'odda, ero maremaTnueckoe BbIpakeHUE. AKTUBHBIE MOJIEKYJIbI, SHEPTHUS
AKTUBALIUH.

CKOpOCTh XMMHYECKUX PEAKIUI B FETEPOr€HHBIX CUCTEMax, (PaKTOPhI, BIUSIOIINE
Ha CKOPOCTb.

XHUMUYECKOE PABHOBECHE, KOHCTAHTA PAaBHOBECHS, €€ BBIBOJ Ha MPHUMEPE CHUHTE3a
aMMuaka, ee (PU3NYeCKuil CMbICI.

Cmewmenne xumuueckoro paBHoBecus. Ilpunumn Jle-Illatense. IlosicHuTe Ha
puMepax.

PactBopel. PactBopel  HesnekrponuToB. OcMoc. OCMOTHYECKOE JaBJIEHUE
pacTBOpPOB HeINEeKTponuToB. 3akoH Bant-I'odda, ero ucnonpzoBanue B ceabCcKOM
XO35UCTBE.

Hacpimennsii  map.  JlaBneHue — HACBIIEHHOrO  Iapa  HaJX — pacTBOpaMu
HEJJIEKTPOJUTOB. [1epBrIit 3ak0oH Payns.

[loBbllIEHHE TeMMEPATYpbl KUIIEHUS PACTBOPOB HERIEKTPOJUTOB. BTOpol 3akoH
Payns.

[loHnkeHne TeMnepaTypbl 3aMep3aHus PaCTBOPOB HEANEKTPOIUTOB. BTOpOI 3aKoH
Payns.

OTKJIOHEHHE PACTBOPOB KUCIOT, OCHOBAaHUU U cojiel oT 3akoHOB Bant-I'odhda u
Payns. M3otonnueckuit koadduiuent Bant-I'odda.

TennoBoii 3¢ ekt pacTBopeHus. ['uapartaius u conbBaTaus.

PacTtBOpBI 251€KTPOANTOB. MEXaHN3M AIEKTPOJIUTUIECKON JUCCOLUALINH.

Teopus 3nexkTposmTUYECKON Aruccourannd. OCHOBHBIE TOJIOKEHHS.

CremneHp 3yeKTponuTHUECKO aucconuanuu. CuiabHBIE W ClaOble AJIEKTPOJIUTHI.
@DaKTOpPHI, BIUSIOLIME HA CTEIIEHb JUCCOLIUALIAH.

KucnoTel ¢ TOUKH 3peHHs TEOPUHU SIEKTPOIMTUUECKON Aucconuannu. Jluccounanus
kucioT. O6mme cBoiicTBa KUCIOT. [losICHUTH Ha MpuUMepax, COCTaBUTh YpaBHEHUS
peaKIuu.

OcHOBaHMSI C TOYKH 3pEHHUS TEOPUU DIECKTPOJUTHYECKON JIUCCOLUALNU.
HMucconuanus ocHoBanuid. OO0mue cBoiicTBa ocHoBaHuM. [losicHUTE Ha mpuUmMepax,
COCTaBUTh YPABHEHUS PEAKIUN.

Conu ¢ TOYKM 3pEHHs] TEOPUHU DIEKTPOJIUTUUYECKOW Auccouuauuu. Jluccoumanus
coneii. Knaccudukanus coseit. IlosicHUT Ha mpuMepax, COCTaBUTh YpPaBHEHMUS
peaKLHi, XapaKTEPU3YIOIIME CBOMCTBA CPEHUX COJICH.

Honubie peaknuu oOMEHa B PacTBOPAaX AJIEKTPOJIUTOB. Y CIOBUS UX MPOTECKAHUSI.
IIpuBecTu nmpumepsl.

Cnabweie  anexTponuthl. Jluccommamms  crnalObix  dnekTpoiauToB. KoHcTanTa
aucconuanyu. 3akoH pazbasieHus OcTBanbia.

DneKkTpoluThYecKas aucconuanus Boabl. VoHHOe mpou3BeaeHUE  BOJIBI.
Bonopoaubliii mokasaressb.

I'maponus coneit. Cnydaun rugposn3sa coliei. [IpuBectu npumepsl.

Crenenb ruapoausa. GakTopsl, BIUSAIOMINAE HA THIPOJINS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMU:  OKUCIEHHUE, BOCCTAHOBIICHHE,
OKHUCJIUTENb, BOCCTAHOBUTENb, MOAO0P KOA(P(GUIIMEHTOB METOAOM 3JIEKTPOHHOIO
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120.

121.

122.
123.

124.

125.

126.
127.
128.

129.
130.

131.
132.
133.

134.
135.
136.
137.

138.
139.
140.
141.

142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

OanaHca.

3aBUCHUMOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB 3JIEMEHTOB OT CTPOCHUS
UX aTOMOB. BaykHelIIMe BOCCTAaHOBUTENH M OKUCAUTENU. VX mpruMeHeHue.

TuIbl OKMCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuid. [IpuBectn npumepsl. Pacuer
S/C.

Oco0eHHOCTH B3aMMOICUCTBUS METAIUIOB C KUCIOTAMH OKUCIUTEIISIMHU.
DONEeKTpOoAHBIA MOTEHLMAN MeTalla, (DaKTopbl, BIUAIOIIME HA BEJIUYUHY
ANEKTPOAHOTO OTEHIIAAIIA.

Bonopoansiii anektpon. CTaHAapTHBIA 3JEKTPOAHBIA NOTEHLMATI MeTawia. Psp
HaIpsKEHUM METaJUIOB.

Pacuer »n€KTpOJHBIX NOTEHUHATOB METAUIOB I MPOU3BOJBHBIX YCIOBUM.
YpaBaenue HepHcra.

["anpBaHMYecKue aeMeHThl. Menno-muakoBbIi I'D. Pacuer DIC.
KoHLIEHTpamoOHHbIE TAIbBAHUYECKUE AJIEMEHTHI.

CBUHLOBBIN aKKyMYJIATOP, €M0 YCTPOKUCTBA, MTPOLECCHI, TPOTEKAOIIUE IPU 3aPSIKE
U paboTe, ero IOCTOMHCTBA U HEJIOCTATKU.

Cyxwue anemeHTbl. MapraHioBO-IIMHKOBBINM raJbBAHUYECKHUI DJIEMEHT.

ToruBHBIE  3JIEMEHTHL.  BOJOPOJHO-KUCIIOPOAHBIA  TOIUIMBHBIA  JJIEMEHT.
[Ipoueccel, mpoTekaroniye npu padore.

DIIEKTPOJIN3. DIEKTPOIU3 PACILIABOB JIEKTPOJIUTOB.

DNEeKTPOJIN3 pacTBOPOB JEKTPOIUTOB (MHEPTHBIE AIEKTPOIBI).

DNEeKTpoJIn3 PACTBOPOB 3JIEKTPOJUTOB C€ PACTBOPUMBIM AHOJOM, IOJyYECHHE
ANEKTPOIUTUIECKON MEIN, HUKEIMPOBAHUE, XPOMUPOBAHUE.

3aKoHbI 31eKTpoin3a. 3akoH Papanes.

Koppo3ust metanios, ee Buabl. OCHOBHbIE IPUYUHBI.

Xumuyeckass Kopposust MeTaJuioB. [1oscHUTE HA TpUMeEpax.

DJIEKTPOXUMHUYECKAsT KOPPO3Us METAUIOB, MOATBEPAWTH IMPUMEpPAMH B KHUCIION
CpEZAE U BO BIAXKHOM BO31IyXE.

OCHOBHBIE CTIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3HH.

AHOJIHBIE U KaTOJIHbIE MMOKPBITHS METAIIIOB.

[IpoTexkTOpHas 3a1UTa METAIIIIOB OT KOPPO3HH.

OO6mue cBoicTBa MeTauioB. Metamnuyeckas cBsi3b. llomydyeHne MeTasuioB:
NUPOMETAJUTYPIUs, THUAPOMETAIIYPrusl, JIEKTPOXUMUYECKHE METOJbl BBIICICHUS
METAJJIOB U3 PYA.

XuMuUsl METAJJIOB: IIETOYHbIE METAIUIBI — 1 A rpymnmna.

[Ileno4yHO3eMeNbHBIE METALIBI — 2A Tpynna.

Bopna. JKecTkocTh BOJIBI M €€ yCTpaHEHUE.

Mertasuibl DOArpYIIIbl ATFOMUHUSA — 3A TpyIIIbIL.

AnromuHuil. XuMHYECKHE CBOMCTBA, aM()OTEPHOCTh THAPOKCUIA aTIOMUHUSI.

Xpom.

Mapranern.

Mertasibl ceMenCcTBa xKenes3a.

Mertamnel 1B-rpymimnel /Mensb, cepedpo, 30J10T0/.

Mertannel 2B-rpyniibl /IIMHK, KaIMHAH, PTYTh/.
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152.

CBuHell.

Ancopumm omeema no Xumuu Memanios:

7. TlonoxeHue B MEPUOAUUYECKOM CUCTEME, M3MEHEHHE CBOWCTB B rpymme: 030,
NOTEHIMAJIa NOHU3ALUU.

8. CtpoeHue aroma: a) sJeKkTpoHHas ¢dopmyna, 0) rpaduueckoe H300paKeHUe
BaJICHTHBIX D3JIEKTPOHOB, B) YCTOMYHUBBIE CTENEHU OKHUCIEHUS, T') (POpMYIIbl
OKCHJIOB U TUAPOKCUIOB B YCTOMUYUBBIX CTEIECHIX OKUCICHUSI.

9. ®usnyeckue CBOMCTBA.

10.ITonyuenue mMerasna.

11. Xumuueckue cBOWCTBa MeTallia, OKCUA, THAPOKCUAA, COJIEH.

12 TlprMeHeHre METAIJIOB U CILUIABOB, OKCHIOB, THIPOKCUAOB, COJIEH.

94



4. METOAUYECKHUE MATEPHUAJIbI, OTPEAEJIAIOINUE ITPOLHEAYPbI OHEHUBAHUA
3HAHMI, YMEHUI, HABBIKOB U (WJIN) ONBITA JIEATEJBHOCTH,
XAPAKTEPU3YIOIUX OTAIIOB ®OPMHUPOBAHUA
KOMIIETEHIIAM TEKYIIEIO KOHTPOJISI U MIPOMEXKYTOYHOM ATTECTAIIUMA

CojaepikaHue OLIEHOYHBIX CPe/ICTB /ISl BbISIBJIEHHS c()OPMHUPOBAHHOCTH KOMIIeTeHUM i

Pesynbrarel o0yaenus(DTamnbl Kommnere ConeprxaHue OLIEHOUYHBIX CPEJCTB NI BHISIBJICHUS
(bopMUPOBaHUS KOMITETEHITHI ) 13005051 c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y CTYICHTOB IO
3aBepIICHUH OCBOCHUSI TUCIUILINHBI (YPOBEHB
OCBOCHHS)
YIOBJIETBOPH- xoporio (4) OoTIINYHO (5)
TenbHO (3)
3HaHus, npuodpeTaemMbie B OIIK-2 oOyuaromuiics oOyyJaromuiics | oOydJaronuics
X0/1e OCBOEHUS THCUBIMIUHbI MMeeT 3HaHUs TBEPJI0 3HAET TIIyOOKO U
(1-i1 Tan) TOJIBKO Marepuall, MPOYHO YCBOMII
(dbyHIIaMeHTaIbHBIE pa3/Ieibl OCHOBHOTO rPAaMOTHO U IO | TPOTPaMMHBII
o0uieif XuMuM, B T.4. XUMHUYECKHE MaTepuaia, Ho CYILIECTBY MaTepual 1o
CUCTEMBI, XUMUYECKYIO HE YCBOWJI €T0 U3JIaraeT ero, XUMUH,
TEPMOJUHAMUKY U KUHETHUKY, JeTanu, HE JI0IycKast MCYEpIBIBAIOIIIE,
PEaKIIMOHHYIO CTOCOOHOCTh JIOTTyCKaeT CYILIECTBEHHBIX | MOCIEI0BATEIbH
BEIIECTB, XUMHUUECKYIO HETOYHOCTH, HETOYHOCTEH B | 0, YETKO U
UICHTH(PHUKAIUIO, TIPOIECCHI HEJI0OCTAaTOYHO OTBETE Ha JIOTUYECKHU
KOPPO3UHU U METObI OOPHOBI C MpaBUJIbHbBIE MOCTaBJIEHHBIA | CTPONHO €ro
HUMH; KJIacCU(UKALINIO (GbOopMyIHPOBKH | BOIIPOC u3Jjaraer
HEOPraHUYECKUX BEIIECTB,
CTPOEHHUE MPOCTHIX U CIIOKHBIX
BEIIECTB; CBOWCTBA XUMHUECKUX
3JIEMEHTOB (METAJJIOB);
Ymenusi, npuodperaemMbie B OIIK-2 coJiepKaHue coJiepXKaHue oOyyaroruiics
X0/1e OCBOEHUS TMCUMILIUHbI(2- Kypca OCBOEHO Kypca OCBOCHO | IIyOOKO U
i 3Tamn) YaCTUYHO, HO IIOJTHOCTBIO, MPOYHO YCBOMII
WCIOJIb30BaTh 3HAHUS B 00JaCTH poOeITbI He BCE TEOPETHUECKUE
XUMHH JIJIs1 OCBOCHUS HOCSIT MPEyCMOTPEH | OCHOBBI XUMMUHU,
TEOPETHUYECKUX OCHOB U CYILIECTBEHHOTO | HbIE MCYEPIIBIBAIOIIIE,
MPAKTUKU IPU PEIICHUN Xapakrtepa npu POrPaMMBI Moce0BaTeNbH
WHXXEHEPHBIX 33724 B 001acTu OTBETE Ha oOydeHus, 0, YETKO U
AIIK; onpenenars BO3MOKHOCTH MOCTaBJICHHBIN ydeOHbIe JIOTUYECKH
U IIyTH CAaMOIIPOU3BOJILHOTO BOIIPOC. 3a1aHUs CTPOMHO UX
MPOTEKAHUS XUMHUECKUX OOyuaromuiics | BBIITOJIHEHBI, u3naraer
MPOILIECCOB, BEIOpaTh Hanboee JOTTyCKaeT KauecTBO UX
ONITUMAaJIbHbIE; TPOrHO3UPOBATH HETOYHOCTH, BBITMIOJTHEHUS
CBOMCTBA JIEMEHTOB U UX HEJ0OCTaTOYHO JIOCTaTOYHO
BAKHEUILINX COETMHEHUH 10 MIPaBUJIbHBIE BBICOKOE.
II0JIOKEHUIO 2JIEMEHTOB B ¢dopmymupoBku | OOyuarommiics
[Tepuonuueckoit cucreme TBEPJIO 3HAET
XUMUYECKUX 1eMeHTOB J[. M. bopmybl
MenpeneeBa, cpaBHUBATh pacuera

MOJIy4YeHHBIC TaHHBIC U
UICHTUPUIIMPOBATH UX C
MPUMEHSIEMBIMU METOJIaMH.
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OIIK-2 coliepKaHue coJiepKaHue o0yyaromuics

Hagpiku, npuodperaemblie B TV CLUTUIMHBI JUCIUTIAHBI rITyOOKO U
X0/1e 0CBOEHUSI TUCHBIIIHHBI OCBOEHO OCBOCHO MIPOYHO YCBOWII
(3-# Tam) 4aCTUYHO, HO IIOJIHOCTBIO, MaTepuali 1o
0a30BBIMU 3HAHHUSIMU U poOeITbI He HEOOXOUMBIC | XUMHUH,
YMEHUSAMH JUISI U3Y4EeHUS HOCAT MPAaKTUYECKHE | MCUYEPIBIBAOIIE,
MOCIEAYIOIUX TUCIUILINH; CYIIECTBEHHOTO | KOMIIETEHIIMH B | TIOCJIEOBATENIbH
(bopMyIHpPOBaHUEM MPABUIIBHBIX Xapakrepa, OCHOBHOM 0, YETKO U
BBIBOJIOB M OLIEHUBAHUEM 3aJaHHs chopMyIHpOBa | JIOTUYECKH
BO3MOKHOCTH UCIIOJIb30BAHUS BBINOJIHEHBI, HO | HBL. CTPOWHO €ro
XUMHUYECKUX MaTepuajioB B B HUX uMeroTca | OOydaromuiicst | u3mnaraer.
MIPOU3BOJICTBEHHOMN OLIMOKY , IPU TBEPJO 3HAET CdopmupoBaHbI
NesITeIbHOCTH, BBITIOJTHEHHE pemieHn” 3a1a4 | GOpMyIIBL, MPAKTUYECKHE
OCHOBHBIX XUMHUYECKHX U TIpU OTBETE Ha | 3aKOHBI U KOMIICTCHITHH
71a00paTOPHBIX OMepaluii. MOCTaBJICHHBIN METO/TBI

BOIIPOC pacuera 3agau

oOyuatroruiics

JIOTTYCKaeT

HETOYHOCTH

OcBoeHre OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI COMPOBOXKIAETCS TEKYIIIUM KOHTPOJIEM
YCIIEBAEMOCTH U ITPOMEXKYTOUHOM aTTecTanuei 00yJaronmxcs.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOYYaIOLUXCs SBISETCA JIEMEHTOM BHYTPHUBY30BCKOM
CHCTEMBl KOHTPOJII KauecTBa TOATOTOBKM  CIIEIHATUCTOB U  CIOCOOCTBYET  aKTHBU3ALUHU
MI03HABATENBHOM JESITEeIbHOCTH 00YJaIOIUXCsl B MEXKCECCHOHHBIN NMEPHOA KaK BO BpeMs KOHTAaKTHOM
paboThl 00yUalOIIMXCS C IperojaBaTesieM, TaKk M BO BpPEeMs CAMOCTOSTENbHOW paboThl. Texymuii
KOHTPOJIb OCYILECTBIIICTCSI IpenojaBaTelIeM M MOXET MPOBOAUTCA B CIEAYIOIIUX (opMax:
WHAUBUAYAIBHBIM W (WIM) TpynnoBOW omnpoc (YCTHBIM WJIM NHCbMEHHBIM) Ha 3aHATUAX; 3allUTa
pedepara; mpe3eHTalMs NPOEKTOB, BBINOJHEHHBIX HHIUBUAYAJIbHO WU TPYINIOW OO0ydarolmuxcs;
aHaJIM3 JICJIOBBIX CHUTyallMid (aHanu3a BapuUaHTOB peIIeHUs IMpoOsieMbl, OOOCHOBaHHs BbIOOpa
ONTUMAJILHOTO BApHAHTa PEUIEHHUs, Jp.); TECTUPOBaHHUE (IMCbMEHHOE MM KOMITBIOTEPHOE); KOHTPOJIb
CaMOCTOSITENTLHOM paObOTHI CTYIEHTOB (B MMUCbMEHHOU WU YCTHOU (hopme).

ITo wToraM TeKkymero KOHTpOJIA MpenojaBaTelb OTMEYaeT OOYYarOIIMXCs, HPOSBUBIINX
0coObIe ycIiexH, a TaKKe 00yJaroUInXcsl, He BBITOJHUBIINX 3allJIaHUPOBAHHBIE BUIBI paloT.

IIpomexxyTouHass arrTecTanusi MpU3BaHA OLIGHUTh KOMIETEHUUH, CHOPMHUPOBAHHBIE Y
o0yyaromuxcs B mpoiecce o0ydeHus: 1 00eCreunTh KOHTPOJIb KaueCTBa OCBOEHUS MPOrpaMMsl. Jlis
KOHTPOJISL PE3YJIbTaTOB OCBOEHUS O0y4aroIIMMUCS y4eOHOro Marepuana Mo MporpaMme KOHKPETHOH
TMCLUUIUIMHBL, TPOBEPKa M OLIEHKA 3HAHUHU, MOJYYEHHBIX 3a ceMecTp (Kypc), pa3BUTHUSI TBOPUYECKOTO
MBILIEHUS, IPUOOPETEHNUS HABBIKOB CAMOCTOSITEILHONW paOOThl, YMEHUs NMPUMEHATh TEOPETUYECKHE
3HaHUS TPU pEIICHHHM NPAKTUYECKUX 3a/ad, OLEHKM 3HAHUN, YMEHMH, HaBBIKOB U YPOBHS
c(OPMHUPOBAHHBIX KOMIIETEHLIUI 00Y4aIOLINXCS MPEAYCMATPUBAETCS 3a4€T U SK3aMEH.

DK3aMeH MOXeT ObIThb MpOBEAEH B YCTHOW (opme, B ¢dopMe NMUCHBMEHHOW pPabOTHI WU
TECTUPOBaHUA. ODK3aMEHbl OLEHHBAIOTCA 10 YEThIPeXOaIIbHONH CUCTEME: «OMIUUHO», «XOPOULOY,
«Y0061€MBOPUMETILHOY, «HEYOOBNEMEOPUMENLHOY.
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Kpumepuu oyenku ycmnozo omeema na yxzamene
Ouenka «5» cTaBUTCS, €CIIU CTYIEHT:

— Tloka3piBaeT riIy0OKO€ W TOJIHOE 3HAHWE W TOHMMAaHHWE BCEro 00BbEMa MPOrPaMMHOTO
MaTepuana; TOJHOE€ IOHUMaHHE CYIIHOCTH  pacCMaTpUBaeMbIX  TOHATUN, SBICHUH W
3aKOHOMEPHOCTEM, TEOPUIL, B3AUMOCBSI3EH;

— VYwmMeeT CcOCTaBUTh MOJHBIM M MpPaBUJIbHBIA OTBET Ha OCHOBE HM3YYEHHOIO MaTepuana;
BBIICTISITh TJIABHBIE TOJIOKEHUS, CaMOCTOSITENIbHO MOJATBEPKIaTh OTBET KOHKPETHBIMH MpPHUMEpaMH,
(hakTaMu; CaMOCTOSITEIILHO M apTYMEHTHUPOBAHO JIENIaTh aHAIN3, 0000IICHNUs, BEIBOIBI. Y CTAHABINBATH
MEXIMpeIMETHbIe (HAa OCHOBE paHee MPHOOPETEHHBIX 3HAHWM) M BHYTPUIIPEAMETHBIE CBS3H.
[TocnenoBarenbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30MMOOYHO W3NaraTth y4eOHBIH MaTepual;
JaBaTh OTBET B JIOTUYECKOM IOCIEIOBATEIbHOCTU C HCIOJIb30BAHHUEM MPUHATONH TEPMHHOJIOTHH;
JeNaTh COOCTBEHHBIC BBIBOJBI, (DOPMYIHpPOBATH TOYHOE OIpPENETICHHE W UCTOJIKOBAHME OCHOBHBIX
MOHATHM, 3aKOHOB, TEOPUI; IPU OTBETE HE MOBTOPSTH JOCIOBHO TEKCT yueOHUKA; U3J1araTh MaTepual
JTUTEPATypHBIM S3BIKOM; MPABWJIBHO M OOCTOATEIHHO OTBEYATh HA JIOMOJHUTEIBLHBIE BOIPOCHI
npenogaBatens. CaMOCTOSTENIbHO U PallMOHAIBHO HCIOJIB30BaTh HArJISIHBIE MOCOOHS, MPUMEHSThH
CUCTEMY YCIOBHBIX 0003HAUEHMH INpU BEIACHUM 3aIMCEH, CONPOBOXKIAIOLIUX OTBET. Jlomyckaer He
6os1ee 0AHOTO HET0UETA, KOTOPBIN JIETKO UCIPABIISET 10 TPeOOBAHUIO MPENO/IaBaTENs.

Ouenka «4» CTaBUTCS, €CJIH CTYJEHT:

— Iloka3piBaeT 3HAHUA BCErO0 M3YYEHHOrO MPOrpaMMHOro Marepuana. [[aér monHbIl u
MPaBWIbHBII OTBET HAa OCHOBE HM3YYEHHBIX TEOPHi; HE3HAYUTENbHbIE OIIMOKM U HENOYETHl MpU
BOCIIPOM3BE/ICHUU HM3YUYEHHOTO MaTepuayia, OINpeAeNieHUs TOHITHA Jal HEeMOJHbIe, HEeOOJbIIHe
HETOYHOCTH TNPHU UCHOJIB30BAHUU HAYYHBIX TEPMUHOB HJIM B BBIBOJAX U 00OOIICHUSIX U3 HAOIIOCHHIMA
U OMBITOB; Marepual H3JIaraeT B OIMPEACICHHOM JIOTMYECKOM MOCIIEeOBATEIbHOCTH, P 3TOM
JIOMyCKaeT OJHY HerpyOyio oOmuOKy WM He Oojiee ABYX HEIOYETOB U MOXKET HMX HCIPAaBUTH
CaMOCTOSITENILHO TPU TPeOOBAHUU WU MPH HEOOJBIIION MTOMOIIU MPETIOAaBaTeNsl; B OCHOBHOM YCBOWII
yueOHBI MaTepuai; MOJATBEPKIAET OTBET KOHKPETHBIMU IpHUMEpaMu; IMPaBUIBHO OTBEYaeT Ha
JIOTIOJTHUTEIBHBIE BOIIPOCHI MTPENOIaBATEIS.

— VYMeeT caMOCTOSITENIbHO BBIICATH TJIaBHBIE IOJOXKEHHS B H3YYEHHOM MaTepuale; Ha
OocHOBaHMU (aKTOB M NPUMEPOB 0000IIaTh, AeNaTh BBIBOJbI, yCTaHABIMBATh BHYTPUIIPEIMETHBIC
CBSI3H.

— He oGnamaer gocTaToYHBIM HABBIKOM PaOOTHI CO CIPABOYHOMN JIUTEPATYpOH, yUeOHUKOM,
MePBOMCTOYHUKAMU (TIPABUIIBHO OPHUEHTUPYETCS, HO paboTaeT MEIJICHHO).

Ouenka «3» CTaBUTCS, €CJIH CTYJEHT:

— VYcBOoUJ OCHOBHOE Cojep)KaHHE Y4eOHOro Marepualia, HO MMeeT MpoOesbl B YCBOEGHUU
MaTepuasa, He IpenaTCTBYIONINE JalbHEHIIIEMY YCBOCHHIO POTPAaMMHOI0 MaTepuraa;

— Marepuan usznaraet HECUCTEMAaTU3UPOBAHHO, ()parMEHTApHO, HE BCEr/1a OCIEA0BATEIBHO;

— Tloka3bpiBaeT HEJOCTATOUYHYIO CPOPMUPOBAHHOCTH OTACIHHBIX 3HAHUN M YMEHUIl; BBIBOIBI
1 0000IICHUST apryMEHTUPYET ¢1a00, AOMyCKaeT B HUX OITHOKH.

— JlomycTtun oOmMMOKA W HETOYHOCTH B HCIIOJB30BAHMHM HAYyYHOW TEPMUHOIIOTHH,
onpee’eHus] MOHATUHN Aall HEJOCTATOYHO YETKHUE;

— UcnbiThiBaeT 3aTpyqHEHUS B NMPUMEHEHHM 3HAHWNA, HEOOXOAMMBIX JUIsl pelleHHUs 3aiad
Pa3IUYHbIX TUIIOB;

— OrTBeyaeT HEMONHO Ha BONPOCH Mpenojasarenst (ymyckas M OCHOBHOE), WIH
BOCIIPOU3BOJIUT COJACPKAHME TEKCTa yU4eOHHMKA, HO HEIOCTATOYHO TOHUMAET OTIEIIbHBIE MOJIOXKEHUS,
MMEIOIIUE Ba)KHOE 3HAUEHHE B TOM TEKCTE;

— OOHnapyxkuBaeT  HEIOCTATOYHOE  IOHUMAHHWE  OTHCIbHBIX  MOJIOKEHUW  TIpHU
BOCTIPOM3BE/ICHUU TEKCTa yueOHUKA (3amucel, MepBOMCTOYHIKOB) UM OTBEYAET HEMOJIIHO HAa BOMPOCHI
npernojaBaTesis, 10ImycKas OJHYy-IBe IpyOble OMHUOKH.

Ouenka «2» CTaBUTCS, €CJIH CTYJEHT:

— He ycBou u He pacKpblil OCHOBHOE COJIep:KaHuEe MaTepuana;

— He nenaer BBIBOOOB H 0000IIEHNI;
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— He 3naer u He NIOHUMAET 3HAYUTEIIBHYIO WJIM OCHOBHYIO 4aCTh IIPOIPAMMHOI0O MaTepHaia B
npejenax MoCTaBICHHBIX BOIIPOCOB;

— MHNwmeer cnabo chopMUpOBaHHbIE W HEMOJHBIE 3HAHUS M HE YMEET NIPUMEHATh UX K
PEIICHNI0 KOHKPETHBIX BOIPOCOB U 3a7a4 M0 00pasiLy;

— Ilpu otBeTe (Ha OJIMH BOIIPOC) JOMYyCKaeT Oojee ABYX IPyObIX OMMOOK, KOTOPHIE HE MOYKET
UCTIPaBUThH JTaKe TIPU TIOMOIIH MTPETIO1aBaTellsl.
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