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1 HEJU M 3AJIAYA OCBOEHUS U CLIATIJIMHBI

Heab u3ydyeHusi TUCUMILIMHBI — TPUOOPETEHUE CTYACHTAMU TEOPETUUYECKUX
3HAHUU U MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX I OCBOCHHS MPOrpamMM JIHC-
[UIUIMH MPOo(ECCUOHANTBHOTO LUKIA MOATOTOBKM OaKalaBpOB arpOMHKEHEPHOTO
npodpuns. Jucruniamna — Oa3upyeTcs Ha  3HAHMSIX ~— IIKOJBHOTO  Kypca

00111e00pa30BaTEILHON CPEIHEN ITKOJIBI 110 XUMHH, MaTeMaTHKe, (PU3UKeE.
3agaumn:

- MOJy4YeHUe YTiIyOJIEHHBIX 3HAHWU O CTPOCHUU M CBOMCTBAX HEOPTaHUYECKUX

BEIIIECTB;

- U3yUYEHHUE TEOPETUUYECKUX OCHOB M OOIIUX 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHU-

YECKUX PEaKIui;

- MMOJIYYCHHUC HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBax QJICKTPOXUMHH: XUMHUYICCKUX HCTOYHU-

Kax BHGKTqueCKOﬁ OHCPIUHU, 3JICKTPOJIN3C, KOPPO3HUHU MCTAJJIOB U UX 3AIUTC;
- OBJIaACHHUEC MCTOJaMH XUMHUYECKOU I/I,I[eHTI/I(l)I/IKaI_II/II/I BCIICCTB,

- 3aJI0’)KEHUE OCHOB 3HAHUM 00 IKOJIOTHYECKHX MPoOIeMax o0IIecTBa.



2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

B pesynbraTe OCBOEHUS MUCHMIUIMHBI POPMHUPYIOTCS CIEAYIOIUE KOMIETEHIIUU

OIIK-2.

Hukn b1.b.12, aucuunimHa ocBanBaeTCsl Ha MEPBOM Kypce BO BTOPOM CEMECTPE.

®opma xkoHTposs — PI'P, sx3amen.

3aouHoe 00yueHHE MpEeAnojaraeT OCBOEHHE IUCIMIUIMHBI Ha MEPBOM Kypce, B
IIEPBOM CEMECTpPE C KOHTPOJIBLHOM paboTOM W caayeld SK3aMeHa BO BTOPOM

cemecTpe.

VYuebnas aucnumianHa «XUMUS» BXOIUT B 0a30BYI0 4acTh MAaTEMaTUYECKOTO U
€CTEeCTBEHHOTO Hukia. OpraHuzanus U3y4YeHUs] AUCIUIUIMHBI IpeaycMaTpUBaeT
YTEHUE JICKIIUMA, TPOBEACHUE JIA0OPATOPHBIX 3aHATHUM, CAMOCTOSATEIbHYIO PadoTy

CTYACHTOB I10 TCMaM AUCHUIIIINHBI.

I[J'ISI HU3Y4YCHUS AUCHUININHBI «KXUMHI» HCO6XOI[I/IMI)I CIICAyromue 3SHaHUA YMCHHUA U

HAaBBIKH.

JHAHHC: (bYHI[aMCHTaJIBHI)Ie pa3aciibl 061116171 XUMHH, B T.4. XUMHUYCCKHUEC CUCTCMBI,
XUMHUYCCKYIO TCPMO-ANHAMUKY U KUHCTUKY, pCAKITNOHHYTO CIIOCOOHOCTH BCIICCTB,

XUMUYECKYI0 UIECHTUPUKAINIO, TPOIECCH KOPPO3UU U METObI OOPHOBI C HUMU.

YMCHHE: MHCII0Jb30BaTh 3HAHUSA B 0071aCTH XUMHHU AJIs1 OCBOCHUS TCOPCTUICCKUX

OCHOB M IIPaKTHUKU IMPHU PEIICHUU WHKEHEPHBIX 3a71au B chepe AIIK

HaBbIKH. BBIIIOJJHCHHA OCHOBHBIX XHMHYCCKHUX Ha60paTOpHBIX onepauuﬁ JJII

OKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA XUMHNYCCKHUX SIBJICHU.

PGSYJ'IBTaTI)I N3Yy4YCHUA  AWUCHUINIMHBL  JTOJIKHBI CIIOCOOCTBOBATH  OCBOCHUIO

MOCICAYIOINX CIICHUAJIBHBIX HpO(l)eCCI/IOHaJ'IBHI)IX JUCHUITIINH y‘-I€6HOFO IJ1a”Ha.



2.1 COI[ep)KaTeJILHO-JIOI‘I/I‘IECKI/Ie CBSI3H JUCHHUILIMHBI « XHUMMSD)

COI[ep)KaTeHI:HO-JIOI‘I/I‘ICCKI/Ie CBA3U

Konp! 1 Ha3BaHUs y4eOHBIX JUCUUIUIMH (MOIYJIN) MIPAKTUK

Ha koropsle onupaercs coaep:kaHue TaHHOU
JTUCHUTLTUHBI (MOYJIb)

JUTSl KOTOPBIX COZIepKaHUEe JaHHOU
JUCHUTUTUHBI SBJISIETCS] OTIOPOH

Maremartunka
duzuka

MarepuanoseneHue.

TexHOoI0rus KOHCTPYKIMOHHBIX MaT€pUaoB

buoinorus ¢ ocHoBaMHU 3KOJIOTHH

be3omacHOCTh JKHN3HCOCATCIIbHOCTH




3 KOMIIETEHIIMHU OBYYAIOLIEI'OCS, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUMA JUCHUIIJIMHBI MOAYJIA) U ITIEPEYEHD
IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUSA

[Iporecc n3yueHus: AUCIUILIMHBI HAlIpaBlieH Ha POpMHUPOBAHUE
cieayromux kommnereniui (B coorserctsuu ¢ ®I'OC BO):

Oo6menpodeccuonanpubie komneTeHuu (OIIK):

OITK-2: crtocOOHOCTBHIO K UCITOJIb30BAHUIO OCHOBHBIX 3aKOHOB €CTECTBEHHO
Hay4YHBIX JUCHMUIUIMH B TPOPECCUOHATILHON JEATEIbHOCTH.



3.1 IlepedyeHb KOMIIETEHIIMHT

Howmep/unne Conepsarue B pesynbrare n3ydenus: yueOHON AUCIUILTUHBI
KC P 00yJarouecs T0JKHBI:
KOMIIETEHIIN KOMIICTEHLIH (WTH Bnaners
- e YacTH) 3HaTh YMetb HABLIKAMIL
Teoperuueckoe oOyueHue
OIIK -2 CIIocoOHOCTEIO | PyHIaMeHTaTB- HCIIOIb30BaTh 0a30BBIX 3HAHMI
K HBIC pasaensl | 3HaHUS B| M yMEHHHA JyIs
HCTIONB30BAHMIO o0miel XuMHuM, B | OOJACTH XUMUU | U3YUCHHS
T.9. XUMHUYECKHE | 11  OCBOCHHUS | MOCIETYIOIINX
OCHOBHBIX CUCTEMBI, TEOPETUYECKUX | TUCIUTLINH
3aKOHOB XUMHUYECKYIO OCHOB u | popmynupoBsa-
CCTCCTBCHHO TCPMOIUHAMUKY IIPAKTUKHA IpHu | HUSI MOpaBUIbHBIX
HAYYHBIX " KHHETUKY, | peIICHUH BEIBOJIOB u
NUCLUILIAH B | PEAKIIMOHHYIO WHKCHEPHBIX OILICHUBAHUS
MpodecCHOHATBH CIIOCOOHOCTH 3ama4 B 00JIACTH | BOBMOXHOCTH
. BEIIECTB. ATIK. HCIIOJIb30BaHUS
O ACATEIBHOCTH XUMUAYECKYIO Onpenensth XUMHYECKHX
UACHTU(DHUKAINIO, | BOSMOXXHOCTH U | MaTepHasioB B
MPOLIECCHI My TH MIPOU3BOICTBEH-
KOPPO3UHU METOJIBI | CAMOTIPOU3BOJIb- | HOM
O0pBOBI C HUMHU. HOTO MPOTEKAHUSA | AESTEIbHOCTU
KIACCU(PUKALIUIO | XUMHUYECKHX BBITIOJTHEHUS
HEOPTaHWYECKUX | MPOIIECCOB, OCHOBHBIX
BEIIIECTB, BEIOpaTh XUMHYECKHX
CTpOECHHE Haunbosee n1a00paTOPHBIX
MIPOCTBIX U | ONITUMAJIbHBIC oTieparuii
CJIOKHBIX MPOTHO3MPOBaTh | MaTemaruueckor
BEIIECTB. CBOICTBa 0 METO/Ia aHaJM3a
CoiicTBa AJIEMEHTOB U WX | HHPOPMAIMOHHEI
XUMHYECKHX BOKHEHTIINX MU
JJIEMEHTOB COCIMHEHUI 0 | TEXHOJIOTUSMH,
(MeTaoB) MIOJIOKEHUIO ¢buznKo-
METOJIbI aHallu3a | SJICMEHTOB B | XUMUYECKUMU
BEIIIECTB MEPUOANYECKON | METOJIaMu
CBOICTBa CHUCTEME J.N. | ananuza
pacTBOpPOB Menpeneena
HEDJICKTPOJIUTOB, | CPAaBHUBATH
ANEKTPOXUMUYECK | TMOTYICHHBIE
WX MPOIIECCOB TTaHHBIE u
UACHTU(DHUIIUPOB
aTh ux c
MIPUMEHSIEMBIMU
METOIaMH
UCIOJIb30BATh
OCHOBHBIC
3aKOHBI B
npodeccuoHanbH

OU JEeATEILHOCTU
5

IIPOrHO3UPOBATh

IIOCICACTBUA




CBOEH
npodeccuoHanbH
OU JEATEIHLHOCTH
C TOYKH 3PEHHS
O6uochepHbIX
MIPOIIECCOB




4 CTPYKTYPA M COJIEPKAHUE JUCHUIIJIUHBI (MOY.JISI)
O6H_Ia$1 TPYAOCMKOCTb JAHUCHUIINIMHBI COCTABJISICT 4 3a4eTHBIE ¢INHHUIbI,

(Tabmuma 4.1):

Jlexmmi

JlaGopaTopHBIX 3aHATHUM

— 36 gyacoB

— 36 yaca

HToro aynuTopHbIx 3aHsTH — 72 yaca

CamocrosTenbHas pabota

DK3aMeH

BCET'O

— 45 gacoB

— 277 9acoB

— 144 gaca

4.1.1 Crpykrypa nucuumiussl Il cemectp, I rog oOydyenus (ouHoe o0yueHue)

Ne Pa3znen Bunsl yueOHoI paboTHI, dopma:
/1 o IUCHUIIIINHEI Bxiatouast CPC u -TEKYILLETrO
= (MOJyJIsT), TEMBI TPYJIOEMKOCTbH (B yacax) KOHTPOJIA
e, § paszena YCIIEBAEMOCTH,
3 9 o CPC (mmo
§ S % E ~ HeJeIsIM
% ] gé % § ceMecTpa); )
o o = | E| 8 = o -IIPOMEKYTOYHOMN
2] = sl e =| & |arrecramuu (10
m 5 | Bl 5 | 2| © | cemecrpam)
1 2 1-3 1. Crpoenue 16
2-5 BellecTBa
2 2 1 1.1 BBonHas 2 2 | Koncnekr
nekuusi. KBanrosas
MexaHu4ecKas
MOJEJIb CTPOCHUS
atoma. KBantoBbie
yuca.
3 2 1.2 Ctpoenue 2 2 2 | Tectel. 3amaHue
MHOTO9JIEKTPOHHBIX Ne 2.
aTOMOB.
1 Ilepuonnueckas
3 CHUCTEMa 3JIEMEHTOB
J.1. Menneneesa.
IIepuonnueckue
CBOICTBA
3JIEMEHTOB.
4 2 - 1.3 Knaccer 2 4 | 3aganue Ne 1.
2 HEOPTraHUYECKUX TecTbl
BEILIECTB
5 2 1.4 Onpenenenue u 2 2 2 | 3amanme Ne 3.
2 XapaKTEPUCTUKU TecTsl.
4 XUMHYECKOU CBS3H.




KoBanenTHas cBA3b.

1.5 IlpocTpaHcTBEH-
Has CTPYKTypa
MoutekyJ1. Teopus
TUOpUAM3AITIH.

3amanme Ne
TecTrl.

4-6

6-9

2. O6mue
3aKOHOMEPHOCTH
XUMHYECKHX
MPOoIEeCcCOB

14

2.1 DHepreTtuka
XUMUYECKHUX
npoueccos. [lepBblit
3aKOH TEPMOJUHA-
MUKH

2.2 Bropoii 3aKoH
TEPMOJUHAMUKHU.
Oueprus ['ub6ca.
HamnpasnenHnocts
XUMHUYECKHUX peaK-
005071

3amanme Ne
TecTrl.

10

6-7

XuMuyeckas
KUHETUKA

3amanme Ne
Koucmnexkr.

11

Py6esxHbrii
TECTOBBII KOHTPOJIb

Tecter. UKP
1.

12

7-12

10-16

3. PacTBOpHI.
OKHCJINTEIBHO-
BOCCTAHOBHUTE/Ib-

HbIe MPONEeCChI

26

13

11

3.1 PactBOpBLI.
OO01rue cBoicTBa
pacTBOpOB
HEDJICKTPOJIUTOB

3amanme Ne
TecTrl.

14

10

3.2 Crioco0sl
BBIPAKCHUS
KOHL[eHTpaL[I/II/I
pacTBOpOB

3amanme Ne
TecTrl.

15

12

3.3 PactBOpBI
AIIEKTPOJIUTOB.
Kucnotno-
OCHOBHBIEC PEaKINH
B pacTBOpax

16

3.4 PaBHOBecHE B
pacTBopax
AJIEKTPOIUTOB.
Jluccoruanys BOObI,
Kn, KB, pH

3amanme Ne
TecTrl.

10




17

10

13

3.5 T'unponus
coisiel. PakTopsl,
BIIUSIOLINE HA
T'HJIPOJIU3.

3amanme Ne
TecThl.

9.

18

11

14

OKHUCITUTENBHO-
BOCCTAHOBUTEIBHBIE
MpOILIECChHI

Samanme Ne
TecThl.

10.

19

12

15

OKHCIIMTEIHHO-
BOCCTAHOBUTEIILHBIC
CBOMCTBA BEIIIECTB.
Bunel peakumit

Samanme Ne
TecTrl.

10.

20

16

PyGesxHbrii
TECTOBBII KOHTPOJIb

Tecter. UKP
2.

Ne

21

13-17

17-19

4. D1eKTPOXUMHU-
YecKHe NMpolecChl

16

22

13

17

4.1 DnexTpoaHble
MOTEHLIAAJIBI
METAJIJIOB.
CranpapTHble
AIIEKTPOJIHbIE
MOTELHAJIBL.
YpaBHeHue
HepHcra.
I'aneBaHMYECKHE
AJIEMEHTHI.

Samanme Ne
TecTrl.

11.

23

14

18

4.2 Xumus
MeTaiioB. CriocoObl
MOJTyYeHUS
METAJIJIOB.
Unentuduxarms
KaTHOHOB

MmeTaos: Fe?",
3+ 2+ 2+
Fe’", Zn*", Cu

Samanme Ne
TecTrl.

3amanne Ne 14.

12.

24

15

19

4.3 Koppo3zust
METaJUIOB. 3alura
METaJIOB OT
KOPPO3HH.

Samanme Ne
TecTrl.

13.

25

16

XUMHUYECKUe
HMCTOYHHUKHU
3JIEKTPUYECKON
SHEPTHUH.
DNeKTpOXUMHYEC-
KHE
YHEProyCTOHOBKH

11




26 2 17 DnexTponus. 2
3akonsl Dapanes.
IIpumeHeHue
NIEKTPOJIN3a

27 Hroro 117 | 36

Buna npoMexxyTouHoit arrectanuu (3k3aMeH) 27
Bcero 1444
3adeTHbIC €IUHMIIBI 4

Ilpumeuanue:

Yucautens — JICKIMHU;

3HaMeHarelb — Ja00opaTopHbIe pabOTHI.




4.1.2 CtpykTypa JUCHHUIUIMHBI (3a04HOE 00yUYeHHE)

Ne Pa3znen Bunast yueOHoI paboThI, dopwma:
n/m JCLIATUTHHBI Bkito4yast CPC u Tpy10eMKOCTh | -TEKYyILEro
3 (MOJyJIsT), TEMBI (B yacax) KOHTPOJIA
5 paszena yCIIEBAEMOCTH,
- CPC (0
2 o 0 HEZIeIsIM
3 % % S CeMeCTpa);
= ol 5 | & -
T = = 5 &
= o s | E|® = MIPOMEKYTOYHO
§ 2| 2lg |z S i arrecranuu
& = | B 5 | 9| U (o cemecTpam)
1 2 1. Crpoenue
BellecTBa
2 2 1.1 Ctpoenue aroma 2 2 9 | 3amanue Ne 2.
3 2 1.2 Knaccer 9 | Bamanue Ne 1.
HEOPraHUYECKUX
BELIECTB
4 2 1.3 Bugst 9 | 3amanue Ne 3.
XUMHAYECKHX
CBA3EH.
KoBasienTHas cBsi3b
5 2 2. Oommue
3aKOHOMEPHOCTH
XHMHYECKHUX
NPOLEeCcCcOB
6 2 2.1 DHepreTuka 9 | 3ananue Ne 4.
XUMHAYECKHX
IIPOLIECCOB
7 2 2.2 Kuneruka 9 | 3amanme Ne 5.
XUMHAYECKHX
peaxkuui
8 2 3. PacTBOpHI.
OKuCIUTEBHO-
BOCCTAHOBHMTEJIbH
ble MPOIECChI
9 |2 3.1 O6mue 9 | 3amanue Ne 7.
CBOMCTBA pacTBOPOB
HEDJICKTPOJIUTOB
10 |2 3.2 Crioco6b1 9 | 3aganue Ne 6.
BBIPa)KEHUS
KOHIICHTPALUU
pacTBOpPOB
11 ]2 3.3 PactBOpBI 9 | 3amanue Ne 8.
AIIEKTPOJIUTOB
12 |2 3.4 T'unponus coneit 9 | 3amanue Ne 9.

13




13

3.5 OKucIuTEILHO-
BOCCTAHOBUTEIILHBIE
peakuuu

3amanme Ne 10.

14

4.
DJIEKTPOXUMHYeC-
KHe Ipouecchl

15

4.1 MeTtamisl.
MeTammueckas
CBSI3b.
OnexTpoaHbIe
MMOTEHIIAAIBI
MECTAaJIJIOB.
I'anpBanndeckue
DJICMCHTEI

3amanme Ne 11.

16

4.2 Koppo3sus
METAJIJIOB U 3allluTa

3amanme Ne 13.

17

4.3 DnexTponus

3amanme Ne 12.

18

4.4 Xumus
METAIJIOB

3amanne Ne 14.

Bcero

144

10

126

14




4.2 Matpuuia opMuUpyeMbIX AUCHUILIMHON KOMIETEHIUN

Komnerenuu (BMecto uudp — mudp u Homep
komnerennuu uz ®I'OC BI10)
Komn-Bo o01ee
Paznensl u TeMBl AUCIUTIIIMHBI 4ACOB COTUCCTED
OIIK2
KOMIIETCHIIH

i
Pasnea 1. CtpoeHue BemecTBa 16 + 1
Tema 1. Ctpoenue aroma 6 +
Tema 3. Kitaccel HeopraHM4eCcKHX 2 +
BEILIECTB
Tema 4. Xumudeckas CBSI3b 8 +
Pazpnen 2. O0mmne 14 + 1
3aKOHOMEPHOCTH XUMHUYECKUX
MPOIECCOB
Tema 1. DHepreTrka XUMHYECKUX 6 +
MIPOIIECCOB
Tema 2. XuMudeckass KWHHETHKA 6 +
Tema 3. PyOeKHbBIH TeCTOBBIN 2 +
KOHTpoJIb (pazaen 1 —2)
Pasnea 3. PacTBopbl. 26 + 1
OKucJIUTEIbHO-
BOCCTAHOBHTEJIbHBIE MPOLECCHI
Tema 1. OGmiue cBoicTBa 4 +
pPacTBOPOB HEIJIEKTPOIUTOB
Tema 2. CriocoObI BbIpaxeHUs 2 +
KOHIIEHTpAILlUU
Tema 3. PacTBOpBI 2JIEKTPOJIUTOB 10 +
Tema 4. OkucaIUTEIHLHO- 8 +
BOCCTAHOBUTEJIHHBIC PEAKIIHH
Tema 5. PyOeHbIH TeCTOBBIN 2 +
KoHTpoJib Ne 2 (paznen 3)
Paznen 4. DiekTpoxumMmnyecKue 16 + 1
MPoIecChI
Tema 1. DnekTpoaHbie 4 +
MOTEeHIUANBL. ['aThBaHUYECKHE
AJIEMEHTHI
Tema 2. XuMusi METAJIJIOB 4 +
Tema 3. Koppo3ust MeTamioB u 4 +
3aImTa
Tema 4. XuMU4YECKHE UCTOUYHUKHI 2 +
JIEKTPUYECKON SJHEPTUU
Tema 5. Dnexrponns 2 +
W TOTOBBIN TECTOBBINA 3K3aMEH 36 + 1

4.3 ConeprkaHue pa3fesioB TUCIUIUIUHBI (MOJTYJIs)

15




NeNo
/o

Haspanue paznena

ConepxcaHHe pasaciia B JUJAKTUYCCKUX CAMHUIIAaX

1. CtpoeHnue BemiecTa

OCHOBHbBIE TOHATHSL W 3aKOHBI: AaTOM; 3JIEMEHTApHBIE
YaCTHUIbl aTOMA; XUMUYECKUM DJIEMEHT; U30TOIIbI; aTOMHAs
opOuTasb; KBaHTOBBIE uucna; npuHmmn [laynm; mpaBuio
I'yH1a; npyuHIMI MUHUMAJIBHOTO 3araca SHEPIUH; MPaBUIIo

KiteukoBckoro; BaJICHTHBIE  JJICKTPOHBI, yCIIOBUS
BO3OY>KICHHUSI  aroMa; CTENEeHb  OKHUCJICHUS,  THUIIBI
XUMHUYECKHUX AJICMEHTOB (MeTayeckue u
HEMETAJUTMYECKUE).

CTpyKTypa MepuoIuvIecKoil CUCTEMBL: S, P, d, f- AIeMeHTsI
U uX IIOJOXKEHHEe B Iepuoaudeckon cucreme JI.M.
MenpeneeBa; nepuoji, Ipynmna; paadyc aToMa; 3HEPIusd
HMOHM3ALNY; SHEprus CpOACTBA K  DIIEKTPOHY;
NIEKTPOOTPULIATEILHOCTh U MX W3MEHEHHUS B IEPUOIAE U
rpymnme.

KoBaneHTHas, HOHHAsA, METAJUIMYECKAsl, BOJOPOIHAS CBS3b.
MexaHu3Msl o0pa3oBaHus KOBAJICHTHOU CBSI3H;
(U3MYECKUN CMBICIT KOBAJIIGHTHOW CBSI3U; G M T- CBSI3U;
XapaKTePUCTUKU CBSI3U: DHEPIUsl CBSI3M, JUIMHA CBA3M,
KpPaTHOCTb CBSI3U; MOJISIPHOCTH CBSI3M; JMUIIOJIBHBII MOMEHT
CBSI3U, HAIIPABICHHOCTb CBsI3M; Teopus rudpuauzamyu A.O.

2. O6mue
3aKOHOMEPHOCTH
MIPOIIECCOB

TepmonuHamuueckas cucrema, [lepBblil 3aKOH TEpMOJHMHA-
MUKHU. TepMoIuHaMUYeCKHe TOTEHIUAIbI, (YHKIMU: BHYT-
pEHHSS SHEprus, ’HTaNbNUA. 3akoH ['ecca; ciencTBus U3
3akoHa ['ecca; cranmapTHas Teriora oOpa3oBaHUS M CTaH-
JapTHas TEIIOoTa CropaHus; BTOpol 3akOH TepMOAMHAMMU-
Ku. DHTponus; sHeprus ['uboca. TepMonnHammuueckue yc-
JIOBUSI CaMOIIPOM3BOJIBHOCTH, HAINPaBICHHOCTH, TIPaHUI]
IIPOTEKAaHUsI XMMHUECKHUX PEaKIIUM.

I'oMOreHHblE M TETEpOTrCHHBIE XUMUYECKHE IPOLECCHI,
CKOPOCTb PEaKLUH; 3aBUCUMOCTb CKOPOCTH OT Pa3/IMYHBIX
¢akTopoB. 3aKOH JEHCTBYIOIUX MAacC, KOHCTAHTa CKOPOC-
TH; 3akoH Bant-I'odda; sHEeprus akTuBauM; XMMUYECKOE
paBHOBeECHE, €ro AMHaAMUYeCKU Xxapakrep; [IpuHnumn Jle-
Ilatenbe; KOHCTaHTa pABHOBECHSI.

3. PacTBOpBHI.
OKHCIIUTEIIBHO-
BOCCTaHOBUTCIILHBIC
MPOLIECCHI

PacTBOpBI, AMEKTPOIUTHI U HEAIEKTPOIUTHI, (PU3HUKO-XUMU-
YecKHe CBOMCTBA: ocMoc, Tuddysus, 3akonsl Bant-I'odpoda,
3akoHbl Payns, antugpussl. Teopus 37I€KTPOIUTHYECKOM
JMCCOIMAIINH; CTENIEHb TUCCOIUAIINH, (PaKTOPHI BIMSIONINE
Ha CTENEHb AMCCOLMAINH, CUIbHBIE M Cla0ble 3JIEKTPOJIHU-
ThI, MOJIEKYJIIPHO-MOHHBIE ypaBHEHUS peakiuil. Koncranrta
JMCCOLMALIMHN CJIA0BIX 3JIEKTPOJIUTOB; 3aKOH pa3z0aBlICHUs
OcTBanbla, JJIEKTPOJUTHYECKAs] JUCCOLMALNS  BOJBI,
noHHoe npousseneHue Boasl, pH u pOH. I'maponus conei,
ClIydau TUAPOJIH3a; (PaKTOpPbI, BIUSIOIIME HAa THIPOIIU3.

OKHCIANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMN; OKHUCIIEHUE;
BOCCTAHOBJICHUE; OKUCIMUTENIN; BOCCTAHOBUTENIN; HOHHO-
AJIEKTPOHHBIN METOJ] COCTABJIEHMS YPAaBHEHUM B pa3IN4HbIX
cpenax (KUCHbIMA, IIETOYHOM, HEHTpalbHbIN), BaKHEWIINE
BOCCTAHOBUTEIM U OKUCJIMTEIN C TOYKHU 3PEHUSI CTPOCHHUS
aTOMa, THUIIBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMM
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(BHYTpUMOJEKYJISIPHBIE, MEXMOJICKYJIIpHBIE, JAUCIPOIOp-
[IUOHUPOBAHHMSI, CONPOMOPIIMOHUPOBAHNSA); OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIC (3JIEKTPOAHBIE IOTECHIUAJBI, pacueT
DJIC; ompeneneHne HampaBiIeHUS M TIYyOHMHBI MPOTEKAHUS
peakuuii; 0COOEHHOCTH B3aMMOJACHCTBHSI METAJJIOB C KHC-
JIOTAMH OKUCIIUTEIISIMHU.

4. DNEeKTPOXUMUYECKUE
IIPOLIECCHI

Mertannuueckasl CBsA3b, METAUIMUECKAs KPUCTAJUIMUYECKas
pelIeTKa; ABOMHOM AIIEKTPUYECKUN CIIOM M DJIEKTPOIHBIN
MOTEHINAN; (PaKTOPbI, BIUIIOMINE HA AJIEKTPOAHBIN MOTEH-
[yajl MeTajula: Mpupoja MeTaua, CiocoOHOCTh K THOPHIU-
3alliY, KOHLEHTPAllul NOHOB METajula B pacTBOpE, TEMIIE-
paTypa; CTaHIapTHBIM BOJOPOIHBIM 3JIEKTPOJ U BOJOPOJI-
Has IIKaja 3JIEKTPOJHBIX MOTEHINAIOB; ypaBHeHUe HepHc-
ta. [anbpBanmueckuit snemedt Jlanuwdnsa-Axobu; pacuer
OJIC, xuMH4ecKue MCTOYHUKH TOKA: MaproHIIOBO-LIMHKO-
BBl CYXOW 3JIEMEHT, CBHUHIIOBBIM CEPHOKHUCIIOTHBIN aKKYy-
MYJIATOpP, KOHLIEHTPAIL[MOHHBIM M TOIUIMBHBIA BOJOPOJHO-
KHUCJIOPOJHBIHN 3JIEMEHT.

CriocoObl MOTy4eHUsI METAJUIOB: MTUPOMETAILTYPIusi, THUIPO-
METAJUTypIusi, IEKTPOMETAJUTYPrus. DJIEKTPOJIN3 paciuia-
BOB M pacTBOpoB. [locienoBaTenbHOCTh pa3psiiKM HOHOB
IIPU COBMECTHOM NPUCYTCTBHH B PAcTBOpPaX, Kak (pyHKIUsS
PaBHOBECHBIX JIEKTPOAHBIX TOTEHIAIOB.

DNEKTPOIN3 C UHEPTHBIM U PACTBOPUMBIM aHOJAOM; JIEKT-
POJIMTHYECKOE MOJIyYEHNE U OYUCTKA METAJUIOB, HAHECEHHE
raJIbBAaHUYECKUX MOKPBITUH; 3aKkOH Dapajes, BBIXO 10 TO-
KYy.

Kopposust meramios, npuuuHbl BO3HUKHOBeHMs. Kiaccu-
(buKamyst KOppo3UH MO XapaKkTepy paspylleHUs] MeTalIa, o
MEXaHU3MY IPOTEKAHUS (XMMHYECKAsl U 3JIEKTPOXUMHUEC-
kas); uaeHtuukanms uonoB Cu?", Zn**, Fe*', Fe’;
PacCMOTPEHUE BO3MOKHOCTH JJIEKTPOXMUMHUYECKOU KOPpPO-
3UM B 3aJJaHHOM Cpejie C JOCTYIIOM KUCIOpPOAa BO3ayXa.
3amuTa METaJJIOB M CIUIABOB OT KOPPO3MM, MX KIIACCH-
¢uxanus. JlerupoBanue, U30ISAMMOHHOE TTOKPHITHE, METaJ-
JIMYECKHUE MOKPBITUS, MPOTEKTOPHAsI 3allluTa U JIEKTpO3a-
[IUTa, UTHTUOMPOBAHKE, PAIMOHATBHBIN MOAO0P KOHCTPYK-
LIMOHHBIX MaTEPHUAJIOB.
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4.4 JTaGopaTopHbIN MPAKTUKYM

Ne Ne pazpena HaumenoBanmue 1abopaTopHbIX paboT TpynoemkocTsb
/| JUCHUAIUIAHEI (dac.)
1. | 1.Crpoenne | Kiaccel HEOpraHM4ECKHX BEIIECTB 2
2 | BemecTBa Crpoenue atoma 2
3 Xumuueckue cBsi3u. KoBajgeHTHas CBSI3b. 2
4 Teopust rubpuauzanuu. [IpocTpaHCTBEHHAs CTPYKTY- 2

pa MOJICKYJT
5-6 | 2. O0mue XuMu4deckass KHHeTHKa, (paKkTOpbl, BIUSAIOMINE Ha CKO- 4
3aKOHOMEPHO | pOCTbh XMMHUYECKHX peakiuil. XUMHUECKOe PaBHOBE-
CTH cHe.
7 | XUMHYECKHX | DHepreTHka XMMUYECKHX IPOLIECCOB 2
IPOLIECCOB
8 ITepBb1ii pyOesxHbIi TeCTOBBIN KOHTpOsb. IKP Ne 1 2
9 | 3. PactBophsl. | CriocoObl BeIpaKeHHsl KOHIIGHTPALMN PACTBOPOB 2
10 | Oxucnurens- | O6ume CBOWCTBA PACTBOPOB HEDJIEKTPOJIUTOB 2
11 | HO-BOCCTAHO- | KHCIOTHO-OCHOBHBIE PEAKLIUU B PACTBOPAX 2
BUTCJILHBIC PaBHOBECHE B pacTBOpPAxX JIEKTPOIUTOB
12 | IPpOHCCChI I'uaponns coneif; GhakTopsl, BIUAIONME HA THAPOIU3 2
13 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE TPOLIECCHI 2
14 OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 2
BELIECTB
15 Bropoii py6exxHbIii TecToBbII KOHTPOJIb. TKP No 2 2
16 | 4. Dnexrpo- DNEKTPOAHbIE NOTEHIIMANIBI METAJLIOB. I'.0. 2
17 | xumudeckre | CriocoObl MOSyueHHsI METAJUIOB. XUMUSI METAJIJIOB 2
18 | MpOLecChl Koppo3us meTasinos. 3amuTa OT KOppO3Uu 2
Hroro 36
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4.5 ConeprkaHue caMOCTOSITEIbHON paboThl U (HOPMBI €€ KOHTPOJIS

Ne | Pazpen pucuumuinnel (Monyins), | Beero Copnepxanue dopmMa KOHTPOJIA
/o TEMBI pazzeina YacoB | CaMOCTOSTENbHOM paboThl
1. | Pa3men 1. Ctpoenue BemiecTsa. Pabora c yuebHoit | Onpoc, mpoBepka
Tema 1. OcHOBHBIE KJIacChl HE- 4 JIUTEpaTypoi: KOHCIIEKTa, OLIEHKa
OpraHMYEeCKUX COCIUHEHUHN 3amganue Ne 1. 3amanust Ne 1.
Tema 2. Ctpoenue aroma. Koncnexr. IIpoBepka 3amaHuit
[Tepuonnueckasa cucrema /.M. U OLICHKA.
Menpeneesa. IlepuonudHOCTB IIpoBepka 3amanuit
CBOICTB XHMHUYECKHUX D3JIEMEH- 3aganue Ne 2. U OIICHKA.
TOB
Tema 3. KoBasieHTHas CBS3b. 3ananue Ne 3. IIpoBepka 3amaHuit
IIpocTpaHcTBEHHass CTPyKTypa U OLICHKA.
Mouekyn. Teopust Tubpumuza- 8 3amganue Ne 3. [IpoBepka 3amaHwuit
U1 U OLICHKA.
2. | Pazmen 2. OOmme 3aKoHOMEp-
HOCTH.
Tema 1. DHepreTuka Xxummu4ec- 3ananue Ne 4. IIpoBepka 3amaHuit
KUX pEaKLHi U OLICHKA.
Tema 2. Kunernka XMMHUYECKUX 10 | Koncnekr. 3aganue Ne 5. IIpoBepka 3amaHuit
peakuui U OLICHKA.
Tema 3. PyOexxHbIif TECTOBBIN 3ananus Ne 1 - Ne 5. Tectel. | [IpoBepka 3apaHuid.
KoHTposb. MKP Ne 1
3. | Paznmen 3. PactBopbl. Oxucnu-
T€JIbHO-BOCCTAHOBUTENbHbIE
IIPOLIECCHI
Tema 1. CriocoObl BbIpa)KeHUs 3ananue Ne 6. IIpoBepka 3amanuit
KOHLIEHTpAaLlUU pacTBOPOB U OLICHKA.
Tema 2. PacTBOphl HEDIEKTPO- 3ananue Ne 7. IIpoBepka 3amaHuit
JIUTOB 10 U OLICHKA.
Tema 3. PactBOpbI 31€KTpOIIN- 3ananue Ne 8. IIpoBepka 3amaHuit
TOB U OLICHKA.
Tema 4. I'maponus conen. 3ananue Ne 9. IIpoBepka 3amaHuit
Tema 5. OxucnurenbHO-BOCCTA- U OLICHKA.
HOBUTEJILHBIC PEAKIUU 3ananue Ne 10. IIpoBepka 3amaHuit
Tema 6. PyOexxHbIil TECTOBBII M OIICHKA.
KOHTpPOJIb 3ananus Ne 6 - Ne 10.Tectrl. | [IpoBepka 3ananuit
4. | Pa3men 4. DiexTpoXxuMHUYECKHE
IIPOLIECCHI
Tema 1. DnexTpoaHble NOTEH- 3ananue Ne 11. IIpoBepka 3amaHuit
nuansl. ['anpBaHMYeckue odiie- U OLICHKA.
MEHTBI
Tema 2. Dnexrponus. 3ananue Ne 12. IIpoBepka 3amaHuit
13 U OLIEHKa
Tema 3. Koppo3sust meramioB 3ananue Ne 13. IIpoBepka 3amaHuit
U OLICHKA.
Tema 4. CBoiicTBa METaJIOB 3ananue Ne 14. IIpoBepka 3amaHuit
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DK3aMeH 27
HUroro CaMOCTOSTEIbHAS 45
pabora:

H OIICHKA.
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5 OBPA30OBATEJIBHBIE TEXHOJIOI'HHA

OO6pa3oBaTelbHbIC TEXHOJIOTHH JIJIS IPOBEICHHS JICKIIUH, Ta00paTOPHBIX
pabot, camoctosiTenbHOM padotel, YVPC u HUPC.

W3yueHne TUCIUIUIMHBI TIOIPa3yMEeBaeT UCIIOIb30BaHNe HH(POPMAITMOHHBIX
TEXHOJIOTHH:

- mouck uH(opmaIuu B T100anbHOM cetn MHTEepHET;

- paboTa B 3IEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX;

- pabota OMOC By3a (moprain);

- MyJIbTUMEIUNHBIC JICKITHH.

5 I/IHTepaKTI/IBHble 06p330BaTeJILHbIe TE€XHOJOTHHU, HCITOJIB3YEMBIC B

AYAUTOPHBIX 3aHATHUAX

Bun 3anstus Hcnonb3yeMble THTEPAKTHBHbIE KonngectBo
Cemectp
(JI, JIP) o0pa3oBaTeNbHbIC TEXHOJIOTUI 4acoB
2 JI WNudopmannonnoe oOyueHue 24
JIP KontekcHoe oOyueHue 16
JIP HMmmuTanimonHoe o0yyeHue 16
Hroro: 56

[IpuMepbl UHTEPAKTUBHBIX ()OPM U METOJOB MPOBEACHUS 3aHATHIA:

Nudopmarimonnoe oOyueHHE — JEKIMM YUTAIOTCS C JAEMOHCTpaluen

OIIBITOB U UX O6CY)KI[6HI/IGM;

KontekcHoe 00yueHHEe — CaMOCTOSITENIbHOE BBIMOJHEHUE J1a0OpaTOPHBIX
OTBITOB, BBIMIOJIHEHHUE PAcueTOB, (OPMHUPOBAHUE BHIBOJIOB;

NmvmuTaninonHoe oOydeHne — paboTra B Tpynmax mo 2 YeloBeKa Ha
Ta0OpATOPHBIX 3aHATUAX MPHU BBINOTHEHUU JTaOOPATOPHBIX OIMBITOB U PELICHUU
MPAKTUYECKUX 3a/1au.

Hcnonp30BaHre UHTEPAKTUBHBIX MPE3CHTAMNA U BUACOPUIBMOB 10
TeMaTuke 3aHaThil. Micronb30BaHNe TECTOBBIX 3aJaHUN JIJIs1 TPOMEKYTOUYHOTO
KOHTPOJISI OCTATOUHBIX 3HAHUI

[lo oxoHYaHUs W3YYEHHS AUCHUIUIMHBI MPOBEACHUE AUCHUILTMHAPHOU

MUHHUOJUMIHUAIL C MO3TOBBIM IITYPMOM, BBITTOJIHEHUEM MPAKTUYECKUX 3aJaHUM,

PEIICHUCM CUTYAIIMOHHBIX 3aj1a4.
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6 OHIEHOYHbLIE CPEACTBA /IUIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXKYTOUYHOM ATTECTALIMU 11O UTOT'AM
OCBOEHUSA ANCIIUIIJIMHBI *

6.1 Buapbl KOHTPOJIA 1 aTTECTAalluU, (l)Ole)l OIICHOYHBLIX CPECACTB
B xoxe KOHTPOJIIA YyCIICBACMOCTH NPCAITIOIAratoTCa KaK BHAbI TGKYIHCI\/’I, TakK "

HpOMeH(YTOqHOﬁ arTeCTallii B  BHAC TCCTOBBIX  OIIPOCOB, IIPOBCACHUSA

IMPOMCIKYTOUHBIX YCTHBIX MW IMHMCBMCHHBIX, TCCTOBBIX OIIPOCOB, PCHICHUA

CUTYAlIMOHHBIX 3aJ1a4 B XO/I€ CaMOCTOSITCIbHOM pa6OTI)I.

6 Buabl KOHTpOJIS U aTTecTaluu, (POPMbI OLICHOYHBIX CPEACTB

Ne Ne Bunnl Komnerenmnuu HanmeHnoBanue OueHoYHbBIE CPEACTBA
/I | cemecTpa | KOHTPOJIS paszzena yueOHou ®opma | KonnuectBo
u JUCHUTUTUHBI BOIIPOCOB B
aTTeCTaluu (Mopyist) 3aIaHUU
(BK, TAT,
[IpAT)
1. 2 BK OIIK-2 Kiaccor TecToBblii 16
TAT HEOPraHUYECKUX KOHTpPOJIb
COCIMHECHUI
2. 2 BK OIIK-2 CrpoeHnue atoma TecToBbIi 13
TAT KOHTpPOJIb
3. |2 BK OIIK-2 KoBanentnas cBsizb | TecToBblit 10
TAT KOHTpPOJIb
4. |2 TAT OIIK-2 OHepreTuka TecToBbIi 10
XUMUYECKUX KOHTPOJIb
peakuui
5. 12 BK OIIK-2 Kuneruka TecToBblii 9
TAT XUMUYECKUX KOHTpPOJIb
peaxkuui
6. |2 BK OIIK-2 HUKP Ne 1. | TecroBbIit 25
Tat Ctpoenue  aroma; | KOHTPOJIb
IIpATt KOBAJICHTHAsl CBs3b;
SHEpreTHUKa
XUMHUYECKUX
peaKkuuii; KHHETHKA
XUMHUYECKUX
peakuui
7. |2 BK OIIK-2 CriocoOsr TecToBbIit 11
TAT BBIPAKCHUS KOHTpPOJIb
KOHIICHTpALUU
pacTBOpOB
8. 2 BK OIIK-2 O6mue  cBoiictBa | TecToBbIi 8
TAT pacTBOpOB KOHTpPOJIb
HEDJIEKTPOJIUTOB
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9. 2 BK OIIK-2 PactBops! TecToBblit 13
TAT JJIEKTPOJIUTOB KOHTpPOJIb
10. 2 BK OIIK-2 I'mpponus conen TecToBbIi 14
TAT KOHTpPOJIb
11. 2 BK OIIK-2 OxucauTenpHo- TecToBbIi 13
TAT BOCCTAaHOBUTEJbHBIE | KOHTPOJIb
peakuuu
12. 2 BK OIIK-2 HKP Ne 2. Crioco6s! | TecToBbIi 25
Tar BBIPAKECHUS KOHTPOJb
[IpAT KOHLEHTPALUHU
pacTBopoB;  oOmIUEe
CBOMCTBa PacTBOPOB
HERJIEKTPOJINTOB;
pacTBOpHI
AJIEKTPOJINTOB;
TUAPOIIN3 COJICH;
OKHCJIUTENBHO-
BOCCTAaHOBUTEIIbHbBIE
peakuuu
13. 2 BK OIIK-2 OneKTpoaHbIe TecToBbIi 9
TAT MIOTEHLIAAJIBI. KOHTPOJIb
lNanbBaHMYeCKHe
AJIEMEHTHI
14. 2 BK OIIK-2 Kopposus TecToBbIi 11
TAT MeTtaioB. CriocoObl | KOHTPOJb
3alUTBl  METAJJIOB
0T KOPO3HH
15. 2 BK OIIK-2 DnexTponus TecToBbIi 14
TAT KOHTpPOJIb
16 2 BK OIIK-2 OKk3aMeH 76
TAT

*TlonHbIi (OHI OLIEHOYHBIX CPENICTB M0 TUCIHUIIMHE TPUBEICH OTACNIBHO B puiioxkeHuu K PT1J]

MeToauka TeKymero KOHTPOJIsi U IPOMeKYTOYHOM aTTecTAlMU

OcBoeHME OCHOBHOM 00pa30oBaTeNbHOW MPOrpaMMBbl  COMPOBOXKIACTCS
TEKyIIMM  KOHTPOJIEM  yCIEBAEMOCTH U  MPOMEKYTOUHOW  aTTecTalueu
o0yyarommxcs.

Texkymuii KOHTPOJb YCIEBAEMOCTH OOYYAIOIIUXCS SBJISIETCA SJIEMEHTOM
BHYTPUBY30BCKOM CHCTEMBI KOHTPOJS KadecTBa IMOJTOTOBKU CIEIUATUCTOB U
CIOCOOCTBYET aKTHUBM3AllUM TO3HABATEIBHON JEATEIIBHOCTH OOYyYaloluxcs B
MEKCECCUOHHBIM TEepuoa KaKk BO BPEeMsi KOHTAKTHOM pabOThl 00ydaromuxcs ¢
npenojaBaresieM, TaK U BO BpeMsI CaMOCTOSITEIbHOM pa0oThl. TeKymuii KOHTPOIb
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OCYILIECTBIISIETCS MPENOJAaBaTeIeM U MOXKET MPOBOAUTCSA B CleAyIOMMUX (hopMax:
WHJMBUAYAJIbHBIA U (WJM) TPyNmoBOM ompoc (YCTHBIM WJIM NHCHMEHHBIN) Ha
3aHATUAX; 3ammTa  pedepara; Npe3eHTAlUs  MNPOEKTOB,  BBIMOJIHEHHBIX
WHJMBUAYAIbHO WM TPYNNOW OOydaroluXcsi; aHallu3 JEJOBBIX CHUTyallui
(aHanmu3a BapHMaHTOB pelIeHHUs MPoOJieMbl, 000CHOBAHHUS BHIOOpA ONMTHMAILHOTO
BapUaHTa pEIIeHUs, Jp.); TECTUPOBaHHE (MUCHMEHHOE WJIM KOMIBIOTEPHOE);
KOHTPOJIb CaMOCTOSITENIbHOW pabOThl CTYAEHTOB (B MHUCBMEHHOM WM YCTHOMU
dhopme).

[To uToram Tekyuiero KOHTPOJs MpenojaBaresib OTMEUaeT 00ydaroniuxcs,
MPOSIBUBIINX OCOObIE YCHEXH, a TakXke OOydYarolUXCs, HE BBIMOJHUBIINX
3arIaHUPOBAHHBIE BUJIBI PAOOT.

[IpomexyTouHass  aTTecTanus  MpU3BaHA  OLUEHUTh  KOMIIETCHIIUH,
chopMUpOBaHHbBIE Y 00YUYAIOIINXCS B MpoIecce 00yUeHUsI U 00ECIeUYnTh KOHTPOJIb
KauecTBa OCBOEHUSI mporpamMmbl. JlJIsi KOHTpOJISE pe3yJbTaTOB OCBOECHUS
oOyyaromumMucs ydeOHOro Marepualia mo mporpaMmme KOHKPETHOW JUCHMILIMHBI,
MpOBEpKAa M OIEHKAa 3HAaHWH, MOMYy4YEHHBIX 3a ceMmecTp (Kypc), pa3BUTHUSA
TBOPYECKOTO MBIIIJICHUS, MPUOOPETEHUSI HABBIKOB CaMOCTOSITEIBHON paloTHI,
YMEHHSI TPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUM MPAKTUYECKUX 3ajad,
OLICHKH 3HAaHWM, YMEHHUIH, HAaBBHIKOB M YPOBHS C(HOPMUPOBAHHBIX KOMIIETEHIUN
oOyyJaromuxcs MpelyCMaTpUBaAETCS 3a4€T U IK3aMEH.

Kputepuu ouneHuBaHMsi CTydeHTa Ui TMOJy4YeHHsl 3a4éra 1o
JIa0opaToOpHBLIM padoTam:

«3a4€éT» - IEMOHCTPUPYET MOJHOTY OTBETA IO CYIIECTBY MOCTABIECHHBIX
BOIIPOCOB; JJOTUYHOCTD, MOCIEA0BATEILHOCTh U MIPOTOPIMOHAIBHOCTh U3TI0KEHUS
Marepuasna; 3HaHUE OCHOBHBIX MOHSATUM U TEPMHUHOB MO TUCIUIUIMHE, YMEHUE UX
UCIIOJIB30BaTh, PacCyk/1aTh, 000011aTh, Ie7IaTh BHIBOIbI, 000CHOBAThH CBOIO TOUKY
3pEHHUs; YMEHHUE CBSA3aTh OTBET C APYTUMHU TUCIUIUTMHAMU IO CIIEIHAIBHOCTH U C
COBpPEMEHHBIMH MPOOIEMaMH; 32 HETIOJHOE 3HAHUE MaTepurana, HO HEJJOCTaTKU B
MOATOTOBKE CTYJCHTa HE MOMELIAIOT €My B JaJIbHEHIIIEM OBIAJETh 3HAHUSAMHU 110

CIICOMAaJIbHOCTHU B LICJIOM.
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«He3a4éT» - 1eMOHCTpUpyeT He3HAHKE OOJIbIIEH YacTH MaTepuarna,
KOTOPO€ CBUJETEILCTBYET 00 C1ab0M MOHUMAaHUU UM HETIOHUMaHUU MpeaMeTa U
HE MO3BOJIUT €MY OBJIaJIETh 3HAHUSIMU IO CIEIUATBHOCTH; IPU OTBETE JIOMYCKAET
rpyOble OMUOKHU, KOTOPbIE HE MOXKET UCTIPABUTH Jaxe MPU MOMOIIH
npenojaBaTers.

DK3aMeH MOXKET ObITh MPOBENIECH B YCTHOU (popme, B popme MUCHMEHHOU
paboThl WM TECTUPOBAHUA. ODK3aMEHBbI OIEHHUBAIOTCS MO YEThIpeXOaIbHOM
CUCTEME: «OMAUUHOY, «Xopouioy, «Y008TIeMBOPUMENLHO Y,
«HEYO0081emMEOPUMENbHOY,

Kpumepuu ouenku ycmnozo omeema Ha 3K3ameHne
Ouenka «5» cTaBuTCS, €CIIU CTYJEHT:

— Iloka3piBaeT riy0OKOE€ M MOJIHOE 3HAHHME W MOHMMAaHUE BCEro 00bEma
MpPOrPaMMHOTO MaTepuana; IMOJHOE TMOHMMaHUE CYIIHOCTH PaccMaTpUBAEMBbIX
TOHSTHH, IBJICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBSI3EH;

— YMeeT COCTaBUTh MOJIHBIM U NPABUJIBHBIM OTBET HA OCHOBE U3YYEHHOI'O
Marepuana; BbIJEHATh TJIABHBIE TMOJOXKEHUS, CAMOCTOSITENILHO MOJATBEPKIAThH
OTBET KOHKPETHBIMH MPUMEpaMH, (PaKTaMH; CAMOCTOSITEIbHO U apTyMEHTUPOBAHO
nenaTh aHanu3, OO0O0OIIEeHUs, BBIBOJABL. Y CTaHABIMBATh MEXIpPEAMETHbIE (Ha
OCHOBE paHee NPUOOPETEHHBIX 3HAHWM) W  BHYTPUIIPEIMETHBIE CBSI3U.
ITocnemoBaTenbHO, YETKO, CBSA3HO, OOOCHOBAHHO U O€30IIMOOYHO M3JIarathb
y4eOHBIM MaTepuan; JaBaThb OTBET B JIOTUYECKOW TMOCIENIOBATEIIBHOCTH C
UCIIOJB30BaHUEM TMPUHITON TEPMHUHOJIOTUU; J€JaTh COOCTBEHHBIE BBIBOJIBL;
dbopMyIHpOBATH TOYHOE OMNpPEACICHUE W HCTOJIKOBAHUE OCHOBHBIX TIOHSTHUH,
3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPSITH JOCIOBHO TEKCT yue€OHUKA; U3JlaraTh
Marepuan JIUTEPATYPHBIM SI3bIKOM; MPABWIBHO U OOCTOSITETLHO OTBEYaTh HA
JIOTIOJIHUTEINIbHBIE BOMPOCHl TpernoAaBarelnisa. CaMOCTOATENBHO U PallMOHAIBHO
UCIIOJIb30BaTh HAIJISIAHBIE MMOCOOUS, TPUMEHSITh CUCTEMY YCJIOBHBIX 0003HAUEHUN
MIpU BEJCHUU 3aMKCEl, CONMPOBOXKAAIOMUX OTBET. Jlomyckaer He Oojee OJHOTO
He04€Ta, KOTOPHIN JIErKO UCIPABIISAET MO TPEOOBAHUIO TPEMOAaBATEIIS.

Ouenka «4» CTaBUTCS, €CIIA CTYICHT:
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— Iloka3biBaeT 3HaHUs BCErO U3YUYEHHOI'O IIPOrpaMMHOro marepuaina. J{aért
MOJIHBIA W NPaBUJIBHBIM OTBET HA OCHOBE M3YUYEHHBIX TEOPHil; HE3HAYUTEIbHBIC
OIMOKM M HEJOYETHl IMpPU  BOCIHPOM3BEIECHUUM M3YyYEHHOIO MaTepuana,
ONpENENeHUs] TOHATHUI Jall  HENOJHbIe, HEOOJbIIME HETOYHOCTU MpHU
UCIIOJIb30BAaHUM HAyYHBIX TEPMUHOB WJIM B BBIBOJAX MU OOOOLIEHUAX U3
HaOJNIOACHUI M ONBITOB; MaTepuall H3JaraeéT B ONPENEIECHHON JIOTMYeCKOu
MOCJIEIOBATEIbHOCTH, TPH 3TOM JOMYCKAaeT OAHY HErpyoyro OIMOKY WM He
0oJee IByX HEIOYETOB M MOYKET MX MCIPABUTh CAMOCTOATENBHO MpU TpeOOBaHUU
WIM TpU HEOOIBIIONW IMMOMOIIM MpernofaBaTeis; B OCHOBHOM YCBOWI YYEOHBIN
MaTepHual; MOATBEPKIaeT OTBET KOHKPETHBIMHU MPUMEpPAaMU; MPABUIBHO OTBEYAET
Ha JOTMOJHUTENIbHBIE BOIIPOCHI MPETOAaBaTeNsl.

— YMeeT caMOCTOSITENIbHO BBIIEATH TJIABHBIE TOJIOKEHHS B M3YyUYEHHOM
Marepualie; Ha OCHOBaHUM (PAaKTOB U MPUMEPOB 0000IIATh, JAENaTh BHIBOJHI,
yCTaHaBJIMBATh BHYTPUIPEIMETHBIE CBS3H.

— He oO0Omamaer [0CTaTOYHBIM HABBIKOM PabOTBHI CO  CHPaBOYHOI
JUTEPATYPOH, y4eOHUKOM, NEPBOMCTOYHUKAMH (IIPABUIBLHO OPUEHTUPYETCS, HO
paboTaeT MeJJICHHO).

Ouenka «3» cTaBUTCS, €CIIN CTYIEHT:

— YCBOMJI OCHOBHOE COJIEp)KaHME Y4yeOHOro Marepuajia, HO HMEET
npoOesbl B YCBOGHHHM MaTepualia, He MPEeNsSTCTBYIOUME JalbHENIIEMY YCBOECHUIO
IIPOrpaMMHOT0 MaTepHaa;

— Marepuan uznaraetT HeCUCTEMATU3UPOBAHHO, (PparMEHTApHO, HE BCErna
MOCJIEIOBATENBHO;

— Iloka3pIBaeT HEIOCTATOYHYIO C(POPMUPOBAHHOCTH OTIEIbHBIX 3HAHUU U
YMEHUI; BBIBOABI U 0000IIEHHS apryMEHTHPYET ci1a00, T0MyCKAET B HUX OLIMOKU.

— Jlonyctun ommMOKM M HETOYHOCTM B  HUCIIOJIB30BAaHUM HAyYHOU
TEPMUHOJIOTMH, ONIPENEIECHUS TOHATUHI Aall HEJOCTATOYHO YETKHUE;

— HcnbIThIBaeT 3aTpyJHEHUS B NPUMEHEHUH 3HAHWM, HEOOXOIMMBIX s

peUICHUA 3a4a4 pa3IMUHbIX TUIIOB,
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— OTBeuyaeT HEMOJIHO Ha BOIMPOCHI MpernoaaBaTeis (ymyckas U OCHOBHOE),
WM BOCIPOU3BOJUT COJIEPKAHUE TEKCTa yUEOHMKA, HO HEJOCTATOYHO MOHUMAET
OT/IeJIbHBIC MOJ0KEHUS, UMEIOIIME BAXKHOE 3HAUEHUE B 3TOM TEKCTE;

— OOHapyXuBaeT HEJOCTATOUHOE MOHUMAHUE OT/ACNIbHBIX MOJIOKEHUNU TTPU
BOCIIPOU3BEJICHUN TEKCTa yuyeOHMKa (3amucei, NePBOMCTOYHUKOB) WJIM OTBEUYAET
HETOJHO Ha BOMPOCHI MPENOJaBaTesl, IOMyCKasi OJIHY-IBE IpyObie OIINOKHU.

OueHka «2» CTaBUTCS, €CIIA CTYICHT:

— He ycBoun u He pacKpbUl OCHOBHOE COJIEpKaHUE MaTepHaa;

— He nenaet BEIBOIOB 1 0000IEHUN;

— He 3Haer W He MOHMMAaeT 3HAYUTEIBHYIO WJIM OCHOBHYIO YacTh
MPOTPaMMHOT0 MaTepuala B Mpejeaax NoCTaBICHHBIX BOIPOCOB;

— Hmeer cnabo chopMUpOBaHHBIE U HEMOJHBIE 3HAHUA U HE YMEET
MIPUMEHSIThH UX K PEHICHUIO KOHKPETHBIX BOIIPOCOB U 3aJ1a4 1o o0pasily;

— Ilpu otBeTe (Ha OAMH BOIPOC) IOIMYCKAEeT OoJiee NBYX I'PyObIX ONIMOOK,

KOTOPLBIC HE MOKCT UCIIPABUTL JaXKC IIPH IIOMOIIH IIPCIIOAaBaTCIIA.

IIpumepsbl OLIEHOYHBIX CPEICTB:

a) TECThI C UHCTPYKIUEH «IOTOJHUTEY - JJis BXOIHOTO KOHTpoJis (BK);

0) TeCTbI C UHCTPYKUUSMH «BBIOEPUTE MPABUIIbHBINA BAPUAHT OTBETA U YCTAHOBUTE
COOTBETCTBHE» - N5 TeKyllell ycieBaemocTH (TAT):;

B) TECTbl C MHCTPYKLUMSIMH «JaiTe, IOJHOE pEIICHHE 3aJaHuil, BbIOEpUTE
NpaBUIbHBIM BapuaHT OTBETA, YCTAHOBUTE COOTBETCTBUE U JIONOJIHUTE» - A

npomexyTouHoi arrectauuu (IIpAr).

Bapuant Ne 1 «Cmpoenue amoma
Jononnume:
1. Atomuas opbutanb — 310 ... .
2. Bce xumu4eckue 3IEMEHTHI JESAT Ha CAeAyonue Tumsl: 1) ... .
2)....
3. 'naBHOe KBAHTOBOE YHCJI0 0003HAYAIOT OYKBOM ... , IPUHUMAET 3HAYEHUE ... ,
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XapakTEepU3yeT ... .

4.PeanbHas 35IeKTpoHHAs (hOopMysia UMEET BU ... .

5. I'pynna —3to0 ... .

6. DIEKTPOOTPULIATEILHOCTh KOJTUYECTBEHHO XapaKTepu3yeT cBoMcTBa: 1) ...
2)...,

yeM Oosibiiie OO0, TeM cuiibHee BhIpaKeHbl CBOMCTBA ... .

7. B nepuonax ciepa HapaBoO paJnyC aToOMa ... SJHEPTUs CPOACTBA K JIEKTPOHY .

, O20... yBEeIMUYNBaIOTCSA CBOMCTBA ... .

Ykasicume nomep npasuivbnozo omeema
8. DiexrponHas popmyia 2s’2p’ COOTBETCTBYET aTOMY:

1) B; 3) N;
2) C;4) O.
9. Tpu cBOOGOAHBIE 3d — A.O. UMEET aTOM:
1) Cr; 3) v;
2) Sc; 4) Ti.
10. s kucimopoaa xapakTepHa CTEEHb OKUCIICHHUS:
1) -2,0,2.4; 3) —-2,0,4,6;
2) —2,-1,0,2; 4) -2,0,,2.
11. Dnexrponnas hopmyia noHa 3 3s* 3p° COOTBETCTBYET aTOMY:
1) Ca; 3) Sc;
2) K; 4) Cli.
12. AToMy Fe B BO30YKJIE€HHOM COCTOSIHUH COOTBETCTBYET (pOpMyIIa:
1) 4s'3d°4p'; 3) 4s°3d°4p*;
2) 4s°3d’, 4) 4s'3d°4p*.
13. Huzmmas cTeneHs OKUCIEHUS IJ1s1 3JIEMEHTA ¢ SJIEKTPOHHOU (popMyioit
4s*3d"4p* paBHa: 1) -2; 3) -1;

2) -3; 4) 4.

Bapuant Ne 2 «Cmpoenue amoma»

Jononnume:
1. OpouTanbHOe KBAHTOBOE YMCJI0 0003HAYaeTCs OyKBOM ... , IPUHUMAET
3HAYECHHE ....... , XapaKTEepU3YeT .......... .
2. Metammm4eckue XUuMHIECKUE AJIEMEHThI IMEIOT 0COOEHHOCTH: 1) ........ :
2) e :
3) e :

3. Ilpunnun [laynu yuraercs Tak: ............ .

4. CBoOHCTBa XUMUYECKUX DJIIEMEHTOB U3MEHSIOTCS MEPUOAUUYECKHU TTOTOMY,
YTO veveennnee. :

5. Ilepuong — 31O ............. .

6. KonnuecTBEeHHOUN XapaKTEPUCTUKON METAJUIMYECKUX CBOMCTB — SIBIISIETCS
BEJINYMHA, Ha3bIBAEMAs ........... , 0003HauaeTcst OyKBOH ............. :
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7. B VII rpynmne (rnaBuo#t noarpynmne A) oT actata kK ¢Topy paauyc atoma ...

SHEPTUs CPOJCTBA K IEKTPOHY ........ ,000 ....... , HEMETAJNIMYECKHUE
CBOMCTBA ...... .

Ykasicume nomep npasuivhozo omeema
8. DnexTponHast popmyia 3s°3p” COOTBETCTBYET aTOMY:

1) 4i; 3) P;
2) Si; 4) S.
9. Uetbipe cBOOOIHBIE 3d — A.O. UMEET aTOM:
1) v; 3) Ti;
2) Sc; 4) Cr.
10. JIns xpoMa XxapakTepHa CTEIEHb OKUCIICHUS:
1) 0,23.6; 3) 01,2,4;
2) 0,3,4,5; 4) 0,235.

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

1) §; 3) K;
2) Cl; 4) Ca.
2. AToMy ¥V B BO30YKIE€HHOM COCTOSIHUM COOTBETCTBYET (hopmyJa:
1) 4s'3d°4p'; 3) 45°3d°;
2) 4s'3d*; 4) 4s*3d*4p'.

13. Huzmast cteneHb OKUCIEHUS 11 3JIEMEHTA C 3JIEKTPOHHOU (popMoi
4s*3d"4p° paBHa:

1) -3; 3) -4;

2) —1; 4) -2.

Bapuant Ne 3 «Cmpoenue amomay»
JMononnume:
I. AToM — 310 ............ .
2. U3otomsl — 310 ........ .
3. CinHOBOE KBAHTOBOE YHCJI0 0003Ha4aeTcst OyKBOH .......... , IPUHUMAET
3HAYCHUS ......... , XapaKTEPU3YeET .......... .
3.Bo30y:xaeHue aroma BO3MOXKHO, MPU YCIOBUAX: 1) ............. ;
2) i ;

5. 'maBHas moarpymmna (4) - 310 ......... :

6. KonnuecTBEHHOM XapaKTEpUCTUKON HEMETAJIIMYECKUX CBOVCTB SIBIIECTCS
BEJINYMHA, Ha3bIBaeMas ......... o0o3HayaeTcs OyKBOH .......... :

7. B rpynmnax ( raBHBIX MOATPYIAx A ) CBEpXy BHU3 PaJIUYyC aTOMA .............

SHEPIrUs HOHU3ALHUH . ......... , 000 ..., yBeIMYMBAIOTCS CBOMCTBA ............. :
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Ykasrcume HOMEDp npasuibHO20 omeema

8. DmexTponHast popMyina 3s°3p° COOTBETCTBYET aTOMY:

1) ci; 3) P;
2) S; 4) Si.
9. JIe cBoOOIHBIE 3d — A.O. UMEET aTOM:
1) v; 3) Sc;
2) Ti; 4) Cr.
10. [ xene3a xapakTepHa CTENEHb OKUCICHUS:
1) 0,1,2,4; 3) 03,4.8;
2) 0,2,3,6; 4) 0,2,3,5.
11. DnekTponHas popmyiia HoHa I’ 4s>3d'" COOTBETCTBYET aTOMY:
1) Ga; 3) As;
2) Ge; 4) Se.
12. ATtomy Mn B BO30YXI€HHOM COCTOSIHUM COOTBETCTBYET (popMyIaa
1) 4s'3d°4p'; 3) 4s°3d°4p';
2) 4s'3d°4p'; 4) 45°3d7.
13. Huzmmast cTeneHs OKUCIEHUS IJ1s1 3JIEMEHTA ¢ SJIEKTPOHHOU (popMyioit
45*3d"°4p’ paBHa: 1) -3; 3) -4;
2) -1; 4) -2.

Bapuant Ne 4 «Cmpoenue amomay
Honoanume:

1. XuMUYECKUH 3JIEMEHT - ITO ............ .

2. B cocTaB aTOMOB BCEX XUMHUYECKHUX JIEMEHTOB BXOISIT CJICTYIONTHE

DJIEMEHTAPHBIE YACTHIIBL: ...........

3. MarHuTHOe KBaHTOBOE YHUCJIO 0603HaanoT OYKBOW ........ IPUHUMAET

3HAYCHUS ....... , XapaKTEPHU3YET ............ .

4. IIpaBuno I'ynna rimacur: ............ .

5. HeMetamndeckue XuMHUECKHUE DJIEMEHTBI IMEIOT 0COOEHHOCTH: 1) ..
2).
3).

6. [ToGounas moArpymmna (B) - 9710 .......... :

7. B I rpynne ( rmaBHOM NoOArpymnmne /4 ) OT AUTUA k (PpaHIUIO paguyc aToma ...

SHEPrusl MOHU3ALHUH . ...... , 000 ....... , METAJJINYECKNE CBOMCTBA ........ .
Ykaoswcume nomep npasunvrnozo omeema

8. DnekrponHas popmyna 2s*2p* COOTBETCTBYET aTOMY:
1) C; 3) O;
2) N; 4) F.

9. Yetsipe cBOOOIHBIE 4d — A.O. UMEET aTOM:
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1) v; 3) Nb;

2) Zr; 4) Mo.
10. JInst cepsl XapakTepHA CTEIEHb OKUCIICHUS:
1) -2,0,13,4; 3) -2,0,23,5;
2) —2,0,2,4,6; 4) -2,0,2,3.6.
11. Dnekrponnas popmyia voHa I '4s’3d’ COOTBETCTBYET aTOMY:
1) Ti; 3) v;
2) Sc; 4) Cr.

12. AToMy Ca B BO30YXI€HHOM COCTOSIHUM COOTBETCTBYET 3JIEKTPOHHAs
dbopmyina:

1) 4s'4p'; 3) 4s5'3d';

2) 4s5'3d'; 4) 4s'3p'.
13. Husimas crernens OKUCIEHHs IS DJIEMEHTA C DJIEKTPOHHOM hopmystoit 3s°3p’
paBHa:

1) -4; 3) -2;

2) -3; 4) —1.

HNUTOI'OBAA KOHTPOJIbHAS PABOTA Ne 1
Cmpoenue amoma; KO6AIEHMHAA C6:A3b; IHEPZEMUKA XUMUUECKUX PeAKUUIL;
KUHEMUKA XUMUYECKUX PCaKyUll

BAPUAHT Ne 1
Yacte A JlaiiTe MOJIHOE pelieHue 3aJaHuil

Ykakute HoMep NPAaBUJIbLHOI'0 OTBETA:

1. Dnexrponnas popmyna 2s*2p* COOTBETCTBYET aTOMY:
1) ¢ 3) 0
2) N 4) F

2. IIpoctpancTBeHHast KOH(MUTYpaIUs MOJIEKYJIbI — TETpadIpudecKast

COOTBETCTBYET YacTHUIIaM (1Ba Bapuanta orseta): 1) SO,CI, 3) SF,

2) SiCl, 4) SO,
3. Peakuus mpoTEKaET MO yPaBHEHUIO:

SO; (r) + 2KOH =K,SO0s+H,O AH =-472.22 KJIx
AHp.  KJlx/Moms — 42593 —1433,44 —285,84

Temnora o6pazosanus SO3 (AH? o5p. SO3) pasna: 1) — 395,2 KJ[x/Moas  3) +790,4
KJIx/Monb
2) +395,2 K/Ix/Monbs  4) — 790,4

KJI>x/Monb
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4. Ecnu sHTansnus oOpaszoBanus P2Os3 paBHa (— 820 KJ[>k/M0ib), TO KOJIMYECTBO

TEIUIOTHI, BeIIeNseMoe npu cropanuu 31 r docdopa, paBHO KIx

1) 200 2)410 3) 600 4) 820
5. Ilpu mpoBenenuun oopatumoit peakuun 2SO () + O2 () <> 2503 (1)
HavanbHble KOHIeHTparuu SO» u O ObiM cooTBeTcTBeHHO paBHBl 0.4 u 0,3
MOJIb/JI, @ B COCTOSIHMU paBHOBecHus KoHmeHTpauus SOz cocraBuia 0,2 MOJB/,

TOTJa KOHCTAaHTa PaBHOBCCHS paBHA

s 2) 10 3)9.5 4H15

Yacts B JlomoJIHUTE:

1. XUMHUYeCKUH dIIEMEHT — ITO

2. MarauTHO€ KBaHTOBOE YHCIIO 0003HAYal0T OYKBOM ,
IPUHUMAET 3HAYCHHUS , XapaKTepu3yeT

3. B [ rpynmne ( rnaBHO# noarpynne /4 ) ot JuTus K GpaHIUIo paguyc aToma
, JHEPTUS NOHU3ALNU , 000 , METAJUTMYECKHNE CBOMCTBA

4. KoBanenrtHas HCTIOJIAAPpHAA CBA3b BCTPEUACTCA B MOJICKYJIAX, O6p2130BaHHBIX

5. OcobenHoct o — cBsi3u: 1)

2)

3)

6. TeroBoit 3(pdhexT peakiuu — 31O

7. CranmapTHas TeIUIOTa 00pa30BaHUS — ITO

8. IIpunuun Jle [llatense untaercs Tak
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9. Marematnueckoe Beipakenne K, mis peakiun: CO(r) + HoOr) <> CO2 () + Ha ()

HUMCECT BU:

Ykakute HoMep NPAaBUJIbLHOI'0 OTBETA:

10. Yetbipe cBOOOIHBIE 4d — A.O. UMEET aTOM:

1) v 3) Nb
2) Zr 4) Mo
11. Dnexkrponnas ¢popmysna noHa Y *'4s°3d° COOTBETCTBYET aTOMY:
1) Ti 3) v
2) Sc 4) Cr

12. Atomy Ca B BO30YXJIE€HHOM COCTOSIHUHM COOTBETCTBYET DJIEKTPOHHAS

dbopmyna:
1) 4s'4p' 3) 4s'3d’

2) 4s'3d' 4) 4s'3p'

13. Husmag cTeneHb OKUCICHUS JUTS SJIEMEHTA C JIEKTPOHHOU (hopMyIion 3s23p?
p

paBHa:
1) -4 3) -2
2) -3 4) -1

14. BemiecTBa ¢ KOBaJICHTHON HEMOJSPHOM CBS3BIO ATO:
1) Bomopon 3) ¢TopoBogOpOI
2) amoMUHUN 4) Bona

15. sp’d — ruOpuau3aus B CACIyIOIIEH YacTHIIE:
1) SF, 3) BeH,
2) PCI 4) co,

16. Oxcup nerko pasnaraercsi Ipyu HarpeBaHUH:

1) %202+ Ca— CaO, AH=- 635,97 KIIx/Momb
2) %202 +2Ag — Ag0, AH=- 30,56 K/I>x/Monb
3) %202+ Ba— BaO, AH=-558,51 K/[»x/Monb
4) %2 O2 + Fe — FeO, AH=— 263,68 K]/I>x/Monb

17. OcHoBHBIE CBOMCTBA MPE00JIaIat0OT B OOJIBILIEH CTENIEHU Y OKCUIA (noomeepdume
pacuémamu):

1) MgO (k) + CO2(r) — MgCOs (k)
AG KJlx/Monb ~ 602,22 —39438 ~1029,3
2) BaO + CO2 — BaCO;
AG® KJlx/Monb ~5284  —39438 1139

33



18. Eciu remniepaTypHblid KO3PGUIIMEHT CKOPOCTH XMMUYECKON peakiuu paBeH 2,
TO 1pu noHMkeHnu temneparypsl ot 60°C 1o 20°C ckopoCTh peakuuu

1) yBenuuuBaetcst B 16 pa3 3) yBenuuuBaetcs B 6 pa3
2) yMeHbIIaeTcs B 8 pa3 4) ymensiaetrcs B 16 pa3
19. Ins cmemenus paBHoBecus B cucteMe N2 )+ Oz ) <> 2NO¢p) AH >0

B CTOPOHY IMPOJAYKTOB PCAKIINN H€O6XOJ_II/IMO

1) moBBICUTH TaBIECHUE 3) NOBBICUTH TEMIIEPATYPY
2) BBECTH KaTaiu3aTop 4) yMEHBIIUTH JABJICHHUE

20. ITpu noBeiieHNH gaBieHus B 4 pa3za ckopocTh peakinu 2COw+Cla —2COCly)

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

Yacte A JlaiiTe moJiHOe pelieHue 3aJaHU i

Ykakute HoMep NPaBUJIbLHOI'0 OTBETA:

1. Dnexrponnas popmya 3s°3p’ COOTBETCTBYET aTOMY:
1) cI 3) P
2) S 4) Si

2. IIpoctpancTBeHHast KOH(MUTYpalus yIriioBasi COOTBETCTBYET YACTHUIIAM (z1Ba
BapUaHTa OTBETA):

1) NH, 3) OF,
2) SiF, 4) So,

3. OkucneHre aMMHuaKka IpoOTEKAET M0 YPAaBHEHUIO:

4NH;3; + 302 — 2N + 6HO  AH = - 1528 K[k

T T T
AH gp.  KJlx/Mons 0 0 —28584

Temnora o6pasoBanus ammuaka (AH® 45p. 4NH3) pasna: 1) — 92,15 KJ[x/Mois 3) — 46,76 KJx/Moib
2) 92,15 K[Ixx/Mons  4) + 46,76 KII:x/Monb

4. Ecnu sutanenus o6pazoBanust CO2 pasHa (— 393,5 K]I»/Moib), TO KOJIUYECTBO

TEIUIOTHI, BBLACIISIEMOE NPH cropanuu 24 r yrinepoaa, pasao K[k
1) 196,8 2)305,3 3) 600,2 4) 787,0
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5. Ilpu mpoBenenuu oopatumoit peakiuu ~ 2NO() + Oz (> 2NO2 ()

HavanbHbIe KOHIEHTparuu NO u O ObUIM COOTBETCTBEHHO paBHBI 1,2 u 0,8
MOJIb/JI, @ B COCTOSSHUU paBHOBecus KoHieHTpaius NO> coctaBuna 0,4 Moib/m,
TOTJa KOHCTAHTa PaBHOBECHS paBHA

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

Yacts B JlomoJIHUTE:

1. AToM — 31O

2. CnuHOBOE KBaHTOBOE YHCIIO 0003HaYaeTCsi OyKBOM ,
MPUHUMAET 3HAYCHHUS , XapaKTepu3yeT

3. B rpynnax (rmaBHbIX noArpynmnax A) cBepxy BHU3 paJnyc aToMa ,
JHEprust UOHU3ALUU , 000 , YBEJIINUYNBAIOTCS] CBOMCTBA

4. DHeprus CBsI3U — 3TO

5. Hucno o — cBs3eit B MoJiekyie SO,Cl, paBHO

6. IlepBriif 3aKOH TEPMOJIMHAMUKHA UMEET MAaTEMAaTUYECKOE BhIPAKEHUE
7. Kpurepuem camonpou3BOIBLHOTO MPOTEKAHUS PEaKIUi (I pealbHbIX CUCTEM )

ABJIACTCA BCIIMYMHA, HA3bIBACMast , paCCUUTBLIBACTCA 110 (I)OpM}’J'IC

8. IIpaBuno Baut-I'opda popmynupyercs . Ero maremaruueckoe
BBIPAXKEHUE UMEET BU/T

9. MatemaTtnueckoe BeipaxkeHue Ky 1ist peakuu: 2502 () + O2r) <> 2503 (1)
UMeeT BU/I;

Ykakute HoMep NPaBUJIbLHOI'0 OTBETA:

10. /IBe cBOOOAHBIE 3d — A.O. UMEET aTOM:

) v 3) Sc
2) Ti 4) Cr
11. DnextponHas ¢popmya noHa 2> 4s°3d'° cOOTBETCTBYET aTOMY:
1) Ga 3) As
2) Ge 4) Se

12. AToMy Mn B BO30Y>KIE€HHOM COCTOSIHUU COOTBETCTBYET (popMyJia
1) 4s'3d°4p' 3) 4s5°3d°4p'
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2) 4s'3d°4p' 4) 4s°3d’

13. Hu3zmiast cteneHb OKUCIEHUS JUIs 2JIEMEHTA C JIEKTPOHHOM hopmyion

4s*3d"°4p’ paBHa: 1) -3 3) -4
2) -1 4) -2
14. BemiecTBa ¢ KOBaJICHTHON HEMOJISPHOM CBS3BIO ATO:
1) Bomopon 3) ¢TopoBogOpOI
2) amoMUHUN 4) Bona

15. sp’d — ruOpuau3aus B CaeIyIOIIEH YacTHIIE:
1) SF, 3) BeH,
2) PCI, 4) co,

16. bonee ycTOW4YNBBIM OKCU:

1) %2 02 + Mg — MgO, AH=- 600 K/I>x/Monb
2) %202+ 7Zn — ZnO, AH=-357 K/Ix/Monb
3) %202+ Cu— CuO, AH=- 155 K/]»x/Moinb
4) %2 02+ Hg — HgO, AH=- 88,2 K][>x/Moub

17. KucnoTtHble cBoMcTBa peo0aatoT B OOJIbIIIEH CTENEHU y OKCUA
(noomeepoume pacuémamu):

1) AlLOs + Ca0 — Ca(AlOy):
AG KJTx/Mons — 1582 —604,2 —-2210

2) B203 + Ca0 — Ca(BOy):
AG KJTx/Mons -~ 1184 —604,2 —1924

18. Eciiu remniepaTypHbliii K03POUITMEHT CKOPOCTH XUMUUYECKOM peakiuu paBeH 3,
TO Tipu noBeIeHnH Temiepatypsl oT 20°C no 60°C ckopocTh peakiuu

1) yBenuuuBaetcs B 81 pa3 3) yBenuuuBaetcs B 27 pa3
2) ymensIaetcs B 12 pa3 4) ymens1aetcs B 9 pas

19. Insa cmemenus paBHoBecus B cuctemMe CaCOs3 <> CaOuy+ CO2y  AH >0

B CTOPOHY IMPOAYKTOB PCAKIINN HeO6XOI[I/IMO

1) OHU3UTH TeMIepaTypy 3) BBECTHU KaTaliu3aTop
2) noBeIcUTh KoHLIeHTpa1uio CO2 4) MOBBICUTH TEMIIEPATYPY
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20. ITpu noBbIlIEHNN JaBJIEHUS B 3 pa3a CKOPOCTh PEAKLINU

2NO @ +Clor—2NOCl(r) yBenuuuBaercs 1) B 81 pa3 3) B9
pa3
2) B 27 pa3 4) B 3 paza
BAPUAHT Ne 3

Yactp A JlaiiTe moJiHOe pelieHue 3aJaHU i

Ykakute HoMep NPaBUJIbLHOI'0 OTBETA:

1. Dnextponnas Gopmyia 3s°3p’ COOTBETCTBYET aTOMY:
1) al 3) P
2) Si 4) S

2. [IpocTpancTBeHHas: KOH(UTYpaLHsl MOJIEKYJIbl — IMHEHHAsE COOTBETCTBYET

YaCTUIIAM (/1Ba BapuaHTa OTBETA):
1) SO, 3) BeH,
2) Co, 4) BCl,

3. TenoBoii 3 ekt peakuuu:

2PbS + 302 — 2PbO + 2S02

AHCo6p K JI/Mons — 94,28 0 —217.86 —296,9
1) AHx.p.=— 840,96 K]Ixx 3) AHx.p.=+ 420,00 K]Ix
2) AHx.p.= + 840,96 K]Ix 4) AHx.p.= — 420,00 K]
4. Ecou sHranenus ob6pazoBanust SO; paBHa (— 297 KJx/Monb), TO KOIUYECTBO
TEIUIOTHI, BBLACIISIEMOE MPHU CTOPaHuu 16 T cepbl, paBHO KJIx
1) 74,25 2) 148,5 3) 297 4) 594

5. Ilpu mpoBenenuu oopatumoii peakiuu ~ 2CO ) + Oz () <> 2CO2 (1)
HavanbHble KoHIIeHTparuu CO um Oz Obuin cooTBeTcTBeHHO paBHBI 0,8 m 0,5
MOJIB/JI, @ B COCTOSIHUM paBHOBecusi kKoHIeHTpamus CO:> coctaBmia 0,2 MOJB/I,

TOTJa KOHCTAaHTAa PaBHOBCCHS paBHA

1) 0,27 2) 4,56 3) 5,01 4) 6,03
Yacrs B JomosHure:
1. OpOuTtanpHOE KBAaHTOBOE YHCIIO 0003HAYAETCsl OYKBOM , IPUHUMAET
3HAYEHHUS , XapaKkTepu3yeT

2. CBoOliCTBa XUMUYECKHUX 3JIEMEHTOB U3MEHSIOTCS IEPUOJUYECKHU IOTOMY, YTO
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3. B VII rpynme (rnaBuHo# noArpymme A) oT actaTa K pTopy paanyc atoma ,
JHEPTUS CPOJCTBA K DIIEKTPOHY , 000 , HEMETAJUJIMYECKUE CBOMCTBA

4. mu- CBSI3b (7 —) 9TO CBA3B —

5. Yucno o — cBssei B Moiiekyse CO, paBHO

6. 3akon I'ecca unrtaercs «TemnoBoi 3pPeKT XUMUIECKON peaKiu

7. XuMudeckas peakiusi BO3MOXKHa, €CIn

8. 3akoH aeiicTByrOmMX Mace GopMyIHpyeTCs . Ero maremartuueckoe
BBIpOKEHUE UMEET BU]]

9. KoHCTaHTa XUMUYECKOTO PAaBHOBECUS XapaKTEPU3YET

Ykakute HoMep NPaBUJIbLHOI'0 OTBETA:

10. Yetbipe cBOOOAHBIE 3d — A.O. UMEET aTOM:
) v 3) Ti
2) Sc 4) Cr

2—
11. DnextponHas hopmMya noHa 23s’3p° COOTBETCTBYET aTOMY:

1) s 3) K
2) cI 4) Ca
12. AtoMy ¥ B BO30Y>KIE€HHOM COCTOSIHUM COOTBETCTBYET (hopMmyJa:
1) 4s'3d°4p' 3) 45°3d’
2) 4s'3d* 4) 45°3d°4p'

13. Hu3zmiast cteneHb OKUCIEHUS JUIsl 3JIEMEHTA C AJIEKTPOHHOM (hopmoit

4s*3d"4p° paBHa:

1) -3 3) -4
2) -1 4) -2
14. BemiecTBa ¢ KOBaJI€HTHON HEIMOJSAPHOMN CBSA3BIO 3TO:
1) kucnopon 2) XJOpOBOJOPOS  3) IIMHK 4) ammuak
15. sp’- rubpunusanus B crnemyrorieit yactume: 1) NF, 3) PF,
2) BF, 4) SF,

16. Oxcup, nerko paszjaraercsi Ipyu HarpeBaHUM:
1) %202+ Hg — HgO, AH=- 88,2 K/Ix/Monb
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2) Y2 02+ Cu— CuO, AH=-155K]x/Monb
3) %202+ Zn — ZnO, AH=-357 KIx/Momb
4) %2 02 + Mg — MgO, AH=- 600 KI>x/Mouib

17. YV amdoteproro (AlO3) mpeobmamaroT B OO0dbINEH CTEHEHH CBOWCTBA
(moaTBEpAUTE pacyeTaMu):

1) OCHOBHBIE: AlO3 + 3S03  — Alx(SO4)3
AG® KJI>x/Monb — 1582 —370,0 —3094
2) KHCIOTHBIE: Al,O3 + Ca0 — Ca(AlO2):
AG KIx/Moms — — 1582 —604,2 —-2210

18. Eciiu remniepaTypHbliii KO3(PGUITMEHT CKOPOCTH XUMUUYECKOUN peakiiuu paBeH 3,

TO 1ipu noBeieHnn Temmeparypsl oT 10°C no 40°C ckopocTh peakiuu

1) yBenuuuBaetcs B 27 pa3 3) yBenuuuBaetcs B 9 pas
2) ymeHbI1aeTcs B 4 pasza 4) ymens1iaetcs B 6 pa3
19. Ins cmemienus paBHoBecus B cucteMe  3Ho i+ N2 ) <> 2NH3 (), AH <0

B CTOPOHY IMPOJAYKTOB PCAKIIUU H€O6XOI[I/IMO

1) moHu3uTh KOoHIIEHTpaluto Ho 3) YMEHBIINUTH AaBJICHUE
2) BBECTH KaTaiu3aTop 4) NOHU3UTH TEMIEPATYPy

20. ITpu moBBINICHUH JaBICHUS B 2 pa3za CKOPOCTh peakiuu 2S02 ) + Oz

©—2S03(r) yBEINUNBAECTCS 1) B 4 paza 3) B 8 pa3
2) B 6 pa3 4) B 2 paza
BAPUAHT Ne 4

Yacte A JlaiiTe moJiHOe pelieHue 3aJaHU i

Ykakute HoMep NPAaBUJIbLHOI'0 OTBETA:

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

2. [IpocTpancTBeHHast KOH(UTYpalus IJIOCKask TPEYTOJIbHASI COOTBETCTBYET

YaCTUIIAM (/1Ba BapuaHTa OTBETA):
1) PH, 3) SCI 2) BH, 4) SO,
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3. Oxucnenne ¢pochruHa NPOTEKAET MO YPABHEHUIO:
2PH3+ 40, — P,0s +3H,O, AHx.p.=—2360,0
AH6p KJlx/Mons 0  —1492,0 —2858

tertoTa oopazoBanus ¢ochuna (PHs3) paBna:

1) + 105,2 K]I>x/Mons 2) + 5,3 KJ[xx/Mons 3) + 92 KJ[>x/Moas 4) —5,3 KJI>x/Momb

4. Ecnu surtanenus odpazoBanus MgO pasna (— 600 K/[x/Moib), TO KOJIMYECTBO

TEIJIOTHI, BBIICIISIEMOE MPU CTOPAHUU 24 T Mardus, paBHO KJIx

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

5. Ilpu npoBenennn odpatumoit peakiuu Nz + 3Ho <> 2NH3 ()  HavanbHbIC
koHIeHTparuu N2 u Ha Ob1iii cooTBeTCTBEHHO paBHEI 1,5 1 1,2 Mob/11, a B
COCTOSIHMH paBHOBecHs KoHIleHTpamus NHs coctaBuna 0,4 Mo/, Toraa

KOHCTAaHTa paBHOBCCHA pPaBHaA

1)0,57 2) 1,14 3)5,7 4) 10

Yacts B JlomoJIHUTE:

1. AtoMHast opOuTansp — 3TO

2. DAEKTPOOTPUIIATETHLHOCTh KOJTUYECTBEHHO XapaKTepHU3yeT CBOMCTBA: 1)

)
yeM Oosibiiie OO0, TeM cuiibHEe BhIpaKEHbI CBONCTBA
3. B mepuogax cieBa HalpaBo paauyc aToma 3HEprusi CPOJCTBA K
JJIIEKTPOHY , 000 YBEJINYMBAKOTCS CBOMCTBA
4. KoBaneHTHas CBS3b — 3TO
5. B rubpunuszanuum y4yacTByIOT
6. IlepBoe cieacTBue u3 3akoHa ['ecca unrtaercs
7. TepMoauHaMuuecKast byHKIUA, XapaKTePU3YIOIIast CTETIEHb
HEYTIOPSAI0YECHHOCTH COCTOSIHUS CHUCTEMBI HAa3bIBACTCS

8. 'OMOreHHbIE XUMUYECKHUE PEAKIIUN MPOTEKAIOT

9. Marematnueckoe Beipakenue K, st peaknun: FeOm) + COq) <> Feas) + CO2 ()
UMEET BU]T
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Ykakute HoMep NPAaBUJIbLHOI'0 OTBETA:

10. Tpu cBOOOIHBIE 3d — A.O. UMEET aTOM:
1) ¢r ) vV
2) Sc 4) Ti

2+
11. DnextponHas ¢popmyna noHa D 3s’ 3p° COOTBETCTBYET aTOMY:

1) Ca 3) Sc
2) K 4) cI
12. AToMy Fe B BO30YXJAEHHOM COCTOSIHUM COOTBETCTBYET (hopmyJa:
1) 4s'3d°4p' 3) 45°3d°4p’
2) 4s*3d’ 4) 4s'3d’4p’

13. Hu3zmiast cteneHb OKUCIEHUS JUIs QJIEMEHTA C JIEKTPOHHOM hopmyion

4s*3d"4p* paBHa: 1) -2 3) -1
2) -3 4) -4
14. BemecTBa ¢ KOBaJ€HTHOM MOJISPHOM CBA3BIO 3TO: 1) XJI0p 3)
KHUCJIOPOJ
2) Bojaa 4) xkene3o
15. sp’d’ - rubpuau3anus B ciaenyoomeii yactume: 1) SF, 3) So,
2) SF, 4) SO,

16. bonee ycTOW4YNBBIM OKCU:

1) %202+ Ca— CaO, AH=- 635,97 KIIx/Momb
2) 202 +2Ag — Ag0, AH=— 30,56 KJI>)x/Mob
3) %202+ Ba— BaO, AH=-558,51 K/])x/Mob
4) %2 O2 + Fe — FeO, AH=— 263,68 K]/I>x/Monb

17. OcHoBHBIE CBOMCTBA MPe00IafatoT B OOIbIIEH CTENIEHU Y OKCUA (noomeepoume
pacuemamu)

1) CaO + CO2 — CaCOs3
AG® K]Ix/Mouib '604,2 -394,38 -1128,8
2) SrO + CO2 — SrCOs
AG°® Kx/Monb -559,8 -394,38 -1137,6

18. Eciiu remniepaTypHbiii KO3POUITMEHT CKOPOCTH XUMUUYECKOUN peaKiiuy paBeH 2,

TO ipu noBeIeHnH Temieparypsl oT 20°C no 50°C ckopocTh peakiuu
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1) yBenuuuBaetcs B 8 pa3 3) yBenuuuBaeTcs B 4 pa3a

2) yBenuuuBaeTcs B 6 pas 4) yBenuuuBaeTcs B 2 pasa
19. Ins cmemenus pasHoBecus B cucteMe SOz ) + Clo () <> SO2CL (), AH <
0

B CTOPOHY IMPOJAYKTOB PCAKIIUU H€O6XOJ_II/IMO

1) mOHU3UTH TeMIepaTypy 3) noHu3uTh KoHIeHTpauo SO>

2) NOHU3UTH JIaBJICHUE 4) BBECTH KaTalu3aTop

20. ITpu noBeIIeHUY JaBieHUs B 3 pa3za ckopocTh peakiuu 2NO ) + Oz ) — 2NO2 (1)
YBEJIUUMBAETCS 1) B6pa3 3) B9pa3

2) B8 pa3 4) B 27 pa3

3JICKTpOI[HbIe NOTeHIHAJbI. ['aibBAHMYECKHE 3JIEMEHThI

Bapuanrt Ne 1
JlOTIOJITHUTE:

1. AHOI — BJIEKTPO/I, HA KOTOPOM MPOTEKAET MPOIIECC

2. DAEKTPOAHBIN NOTEHIIMA MeTajla 3aBUCUT OT clienyromux pakrtopos: 1. — 3.—
2.— 4. —

3. [Tony351€MEHTOM Ha3bIBAIOT

4. DNEeKTpOIHBIM TMOTCHUMAT METaUla MPU  MOPOU3BOJIBHBIX  YCIOBHSIX
pacCUMTHIBAIOT IO ypaBHEHUIO HepHeTa

5. Uem wMeHblne anreOpanyeckass BeJIWYMHA CTAHIAPTHOTO BJIEKTPOIHOIO

IIoT€HIMalla MCTajljla, TEM

6. DJ1C ranpBaHMYECKOI0 3JIEMEHTA PACCUUTHIBACTCS 1O hopmyJie
7. DneKTpOAHBIM  MOTeHIHWand  cepedOpsHoro  snektpoga paseH  0,740B

(9’4 /,, = 0,799B), KoHLEHTpaLKs HOHOB Ag' B PACTBOPE COCTABJISAET M

Boi10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

8. B ragpBaHMYECKOM 3JIEMEHTE KaTOJl — KOOAIbTOBBIN AJIEKTPOI, TOTAa

aHOJ — BJIEKTPOJ]
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1) onmoBsIHHBIN 2) CBUHITIOBBIN
3) MeaHbIf 4) MapraHIlOBBIi

VYcnoBHO — rpaduyeckas cxema raibBaHUYECKOT0 dJIEMEHTa

IIpoueccsl Ha 3EeKTpOaaX

9. BJIC rambBaHMYECKOTO 3JIEMEHTA, COCTOSIIEr0 M3 MAarHU€BOTO U CBHHIIOBOTO

3IIEKTPOOB, MOrpyKeHHBIX B 0,1 M pacTBOpbl UX HUTPATOB (¢ i / v = — 2,37B,
9"/, =—0,126 B) paBna B

1)2,0 2)2,24; 3) 1,1; 4)0,7
PaccmoTtpute paboTy rajbBaHUYECKOTO 3JIeMEeHTa (IIPOLIECChl HAa AIIEKTPOIax, UX
3apsbl).

Kopposus merammoB. CriocoObI 3aIIUTH
METAJJIOB OT KOPPO3UH
Bapuanrt Ne 1

JdonojHure:

1. Koppo3sust meTanioB — 3To

|
et
|
et
|

2. OCHOBHBIE IPUYHUHBI KOPPO3UH:

Ll
|

4
|

o
|

3. 'anpBaHMYECKHUI AIEMEHT B CIy4ae 3JIEKTPOXUMUYECKON KOPPO3UU OTIMYAETCA
OT OOBIYHOTO:
.- 2.—

4. B HeUTpanbHOW M B IIEJOYHOM Cpelle HAa KATOAHBIX YYacTKaxX MPOTEKAIOT JIBa
mporecca:
1) XUMH3M
2) XUMH3M

5. CynbdatupoBanue — 3T0

6. Ckienanbl 1Ba METaJUIA: IUHK — KEJIE30, MOIBEPTAETCI KOPPO3UH
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YcTaHOBUTE COOTBETCTBHE:

7. Bua koppo3uu:

1) mo mpupoe oKpy)arolieil cpeabl
2) Mo MexaHu3My Ipoiiecca
3) no xapakTepy pa3pylieHus: MeTasia

8. /lsif 3aIUTHI METAJJIA OT KOPPO3UHU
NMPUMEHSIOT CIIOCOOBI:

1) xumMuueckue
2) pusnueckue
3) 2NIEKTPOXUMHUUECKHE

IIpumepsr:

a) pusnueckas

0) atmocepHas

B) XUMHYECKas,

I') MECTHas

1) paBHOMEpHas

€) DIEKTPOXUMHUYECKas
) MEKKPUCTAIITUTHAS
1) IOYBEHHAs

K) OnoJsioruyeckas

1) )KUJAKOCTHAS

IIpumepsr:

a) SMaJIUpOBaHUE

0) cynasdatupoBaHue

B) raJIbBaHOIIOKPHITHE

r) pochoTupoBanue

1) cMa3Ka MacliaMu

€) OKCUJIUPOBAHUE

) TOKPBITHE JIAKAMHU

1) UHTUOUPOBaHUE

K) JISTUPOBaHUE

J1) MOKPHITHE TIOJTUMEPAMHU
M) NTaCCUBUPOBAHUE

H) YCTaHOBJIEHUE MPOTEKTOPOB
1) KaToJiHas 3aluTa
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Boi10epuTe NpaBUJIbHbIA BAPUAHT OTBETA:

9. B cucreme: (kucnas cpena HCI)

& ey ¢
2. Katomx — Ni
3. Anon — Ag
Cu 4. Katon — Ag

a) YCIIOBHO — rpaduueckasi cxema rajibBaHU4eCKOro 3JIEMEHTA
0) XMMHU3M IMPOLIECCOB Ha DJIEKTPOJaX

10. [TokpsITHE KATOAHOE:
1) ooBO — XpomMoM 2) HUKEJb — IIUHKOM
3) Kk06aabT — MapraHiemM 4) 5)xene3o — MeJIbIo
a) TpU HAPYNICHWH TIOKPHITHS BO BIIAXKHOM BO3MIyX€ YCIOBHO — Tpaduueckas
CXeMa raJibBAaHMYECKOTO JIEMEHTa
0) XMMH3M MPOIECCOB HA IIEKTPOJIax

11. [IpoTekTopom Iist KaAMUS SIBIISIETCA
1) cBuHen 3) HUKETb

2) Kene3o 4) on0BO

a) YCIIOBHO — rpapuueckasi cxema rajibBaHuueckoro anementa (kucnas cpeaa HCl)
0) XMMH3M MPOIECCOB HA AIIEKTPOJIax

Bonpocsl K 3k3aMeHy
Crpoenue aroma. PaGotel Peszepdopna. Monens atoma no Peszepdopny. Ee
JOCTOMHCTBA ¥ HEJAOCTATKH, OCHOBHBIC JJEMEHTApHBIC YACTHIIBI aToMa.
N3oTo1BI.
Mopens atroma no bopy. Iloctynarel bopa. HopmansHOoe M BO30YXJIE€HHOE
coctosiHUS artoMma. Jlyamusm mpuponbl 3iekTpoHa. [loHsTe 00 opOuTanm.
Buasl cummerpuu opouraneii: s-, p-, d-, f-opouranu.
KBanToBpICe umcna: TJaBHOE, OpPOWTAIBHOE, MArHWTHOE, CIHUHOBOE. WX
(U3UYEeCKU CMBICT U B3aUMOCBSI3b.
DneKTpoHHAs CTPYKTypa MHOTOXJIEKTPOHHBIX aTomoB. [lpwamun I[laymm,

npaBuio XyHJAA, MPUHIMII MHUHUMAJIBHOTO 3amaca 3JHEpPrud — IMPaBUio
KieuykoBCKoOro.
Crpykrypa MePUOANYECKOU CUCTEMBI XUMUUYECKUX 3JIEMEHTOB

.. MenneneeBa. s-, p-, d-, f — nsaeMeHTB, UX MECTO B MEPHUOAUYECKOM
CHCTEME.

BaneHnTHple SJ€KTPOHBI aTOMOB »JJIeMEHTOB: s-, p-, d-, f — cemeiicTBa.
BaneHTHOCTH aTOMOB B HOpMalbHOM U BO30Y>KICHHOM COCTOSIHUH. [10SICHUTB
Ha npuMepax. CTerneHb OKHCIICHMS.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

[lepnoAMYHOCTE CBOWCTB XUMHUUYECKHX JJIEMEHTOB: AaTOMHBIE PagUyCHI,
MOTEHIMAJl WOHW3ALMH, SHEPTUS CPOACTBA K OJJIEKTPOHY, OTHOCHUTEIIbHAA
3JIEKTPOOTPULIATETBHOCTh ATOMOB.

KoBanenTtHas cBsizb, €€ 00pa3oBaHUE U OINpPENENICHUE HA MPUMEPE MOJIEKYJIbI
Bojiopoaa. I'paduk 3aBUCMMOCTH TOJIHOM IHEPrUH CHCTEMBI OT PACCTOSHUS
MEXY SIApaMU aTOMOB BOJIOPO/A.

OOMeHHBI MexaHu3M O00pa30oBaHMsI KOBAJIEHTHOM CBSI3U, MOSICHUTh Ha
npuMepe. CBOMCTBO HACHIIIAEMOCTH KOBAJIEHTHON CBSI3U 1O OOMEHHOMY
MEXAHU3MY.

JIOHOpHO-aKIENTOPHBIA ~ MEXaHW3M  OOpa3oBaHUsA  KOBAJIEHTHOW  CBS3H,
MOSCHUTH HA TPUMEPE NOHA AMMOHHUS.

Tumnel KOBaJIGHTHOM CBSI3U MO CIOCOOY MEpEeKphIBaHUS OpOUTANel: curma- u
MU-CBSI3U, X 0COOEHHOCTH. [losicHUTh Ha puMepe.

OCHOBHBIE TTapaMETPbl KOBAJICHTHOM CBSI3U: JHEPrusl CBS3M, JJIMHA CBSI3H,
KPAaTHOCTb CBSI3U.

[IpocTpancTBeHHast KOHGUTYpalUs MOJIeKyJl. Teopusi THOpUAN3AIIU AaTOMHBIX
opbuTaneii: sp, sp?, sp’, sp°d, sp>d* — rubpuauzanys.

HanpaBineHHOCTh KOBAJICHTHBIX CBA3€M B MOJIEKYJIaX BOJAbl 1 aMMHAKa.
[TonsspHOCTH XUMHUYECKOU CBSA3U. JIUTIOTBHBIA MOMEHT.

Knaccudukanus XuMHUYECKUX BEIIECTB: OKCHUIbI, TUAPOKCUIBI, COH.

Oxcuapl, Kiaccupukanus, XuMruaeckrue cBoictBa. CriocoObl MOJTyUYEHUS.
[IepBbIil 3aKOH TEPMOANHAMUKHU. DHTAIBIIHS.

TennoBo#t 3¢ PexT XUMHUUECKON peaklny, TEPMOXUMHUYECKUE YPAaBHEHUS, UX
ocobenHoctu. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CrangapTHas
TeTuI0Ta 00pa30BaHMUS.

BTtopoii 3akoH TepMOoAMHAMUKHU. DHTPOMUS U cBOOOHAs 3Heprus ['nb0ca, ux
W3MEHEHHE B CAMOINPOM3BOJBHBIX mporeccax. Kpurepunm mnpoTeKaHus
XUMUYECKUX PEAKIIHM.

CKOpOCTh XUMUYECKON PEAKIIUH B TOMOT€HHOW CUCTEME. 3aKOH AEHCTBYIOIINX
Macc (3/IM), KoHCTaHTa CKOPOCTH peaKIiuM, €€ (GU3NIECKHIl CMBICI.

@aKkTOphl, BIUAKOIME HAa CKOPOCTh TOMOT€HHOW pPEaKUWU: TeMIleparypa,
npaBwio Baut - T'odda, ero Marematuyeckoe BbIpaKeHUE. AKTHUBHBIC
MOJIEKYJIbI, SHEPTUSI aKTUBALUU.

CKOpOoCTh XMMHUYECKUX pEaKIUi B TETEPOTCHHBIX CHUCTEMax, (aKTOpHI,
BIIMSIFOIIME HA CKOPOCTS.

XUMHAUYECKOE PAaBHOBECUE, KOHCTAHTa PABHOBECHS, €€ BBIBOJ Ha MPUMEPE
CUHTE3a aMMHaKa, ee PU3NUECKU CMBICI.

Cmemenne xumuueckoro pasHoBecud. [Ipunnun Jle-Ilarense. [loscHuTh Ha
MpUMepax.

PactBopel. PactBopbl HeanekTposuToB. OcMoc. OCMOTHYECKOE [1aBJICHHUE
pacTBOpPOB HEANeKTpoauToB. 3akoH Banrt-I'odda, ero wucnonp3oBanue B
CEIIbCKOM XO3SIMCTBE.

Haceiiennsii  map. JlaBiieHMe HACBHIIEHHOTO Ilapa HaJ  pacTBOpaMu
HEdJIEKTpouTOB. [1epBhiit 3akoH Payis.
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28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

38.
39.
40.
41.

42.
43.

44.

45.

46.
47.

48.

49.

50.
51.

[ToBpIlIEHNE TEMIIEPATYPbl KUIIEHUS PACTBOPOB HEAJIEKTPOIUTOB. BTopon
3aKOH Payus.

[ToHm>xeHne TeMnepaTypbl 3aMEP3aHUs PACTBOPOB HEANEKTPOJIUTOB. BTOpOii
3aKOH Payus.

OTKIJIOHEHHE PACTBOPOB KUCIOT, OCHOBAaHMM U colieir oT 3akoHOB Baunt-I'odda
u Payns. M3oronnueckuii koagpunrent Bant-I'odda.

TennoBoit 3¢ ekt pacTBopenus. ['uapartanus u coapBaTaIus.

PacTBOpBI 251eKTpOIUTOB. MEXaHU3M 3JIEKTPOIUTUYECKON TUCCOIUALIH.
Teopus 37eKTPONUTHYECKON aucconanni. OCHOBHBIE MTOJ0KEHUS.

CreneHp  dJeKTpoJUTHYECKOW  auccormanuu. CuiabHbIE W Cia0ble
31eKTPOJUThL. DAKTOPHI, BIUSIONINE HA CTENEHD TUCCOLUALINY.

Kucnorel ¢ TOYKH 3peHUS TEOPUU DIEKTPOJUTHYECKON THUCCOIMALINU.
Hucconmanus kucnoT. OOmue cBoiictBa KUCHOT. [losicHUTH Ha mpuMepax,
COCTaBUTh YPABHEHHS PEAKIUM.

OCHOBaHHSI C TOYKH 3PEHUS TEOPHUH DIIEKTPOIUTUYECKONW JUCCOLIMALIHM.
Hucconmanuss ocHoBaHui. OOmme cBoicTBa ocHOBaHUM. IloscHHTH Ha
MpUMEpPaX, COCTABUTh YPABHEHUSI PEAKIIUH.

Comn ¢ TOUKM 3pE€HUST TEOPUU  IJIEKTPOJUTHUYECKOW  JUCCOLIMALIHM.
Hucconmanus coneid. Kiaccudukanus coneit. IloscHuTe Ha npumepax,
COCTaBUTh YPABHEHHUS PEAKIU, XapAKTEPU3YIOIINE CBOMCTBA CPEAHUX COJIEH.
HNonuble peakuu oOMEHa B pacTBOpaX JJIEKTPOIUTOB. YCIOBUS UX
nporekanus. [IpuBectu npumepsl.

Cnalble snekTtponuthl. Jluccomumanusi ciaabbiXx diekTpoiauToB. KoHcranTa
JYCCOIMAIINK. 3aK0oH pa3daBieHus OCTBaIbAA.

DJIEKTPONIUTHYECKAsT Jauccouuanus Boabl. VMOHHOE NPOU3BENCHHUE BOJBI.
BonoponHslii mokasarens.

['maponns coneit. Cnydau ruapousa conei. [IpuBectu npuMepsl.

Crenenb ruaponnsa. GakTopsl, BIUAIOIIAE HA TUAPOIINS.
OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKINHU: OKHUCJIEHHUE, BOCCTAHOBJICHHUE,
OKHCJIMTEIb,  BOCCTAHOBHUTEIb,  MOAOOp  KOX(P(PHUIMEHTOB  METOJOM
AIEKTPOHHOTO OajaHca.

3aBUCUMOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB JJIEMEHTOB OT
CTPOEHHSI MX AaTOMOB. BakHeilllime BOCCTAHOBUTENNW W OKuciauTenu. KMx
MIPUMEHECHHUE.

Tunbl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuii. lIpuBectn mnpumepsl.
Pacuetr 3/1C.

Oco0eHHOCTH B3aUMOJICHCTBUSI METAIIJIOB C KUCIOTAMH OKUCITUTEISIMH.
DNEeKTpOIHBIA TOTEHIMAl MeTaia, (aKkTophbl, BIMSIONINE HA BEJIHYHUHY
3JIEKTPOIHOTO MOTEHIINANA.

Bonoponusiii anektpoa. CTaHmapTHBIA SJIEKTPOAHBIM TMOTEHIMAI MeETasla.
Psn nHanpskeHuid METaIIOB.

PacdeT 35€KTpOAHBIX MOTEHUHUAIOB METAJJIOB JJISI MPOU3BOJIBHBIX YCIOBHI.
YpaBuenue HepHcra.

I"anpBaHMueckue 35eMeHThl. MeaHo-1uakoBbIi '3, Pacuer 3 /1C.
KoHueHTpamoHHbIe ralbBAHUYECKUE DIIEMEHTHI.
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52.

53.
54.

55.
56.
57.

58.
59.
60.
61.

62.
63.
64.
65.

60.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

1.

CBHHLOBBIN aKKYMYJISAITOP, €r0 YCTPOMCTBA, MPOLECCHI, NMPOTEKAIOIINE IMPH
3apsqKe U paboTe, ero JOCTOMHCTBA U HEJOCTATKHU.

Cyxwue s1emMeHTbl. MapranioBo-IHMHKOBBIN TAJIbBAHUYECKUN JJIEMEHT.

TonnuBHBIE 3J€MEHTHL. BOIOPOIHO-KHUCIOPOAHBIN TOIUIMBHBIA 3JIEMEHT.
[Ipoueccsl, npoTekaromye npu padore.

DIEKTpOan3. DNEKTPOIN3 PACILIIABOB JJIEKTPOJIUTOB.

DNEeKTpOJIN3 pacTBOPOB JEKTPOIUTOB (MHEPTHBIE AIEKTPOIBI).

DIEKTPOIU3 PacTBOPOB DJIEKTPOJIUTOB C PACTBOPUMBIM aHOJOM, IOJIyYEHUE
AJIEKTPOJIUTUYECKON MEJIH, HUKEJIMPOBAHUE, XPOMUPOBAHHUE.

3aKOHBI AJIEKTpoJn3a. 3aKkoH Dapajes.

Koppo3ust metamnos, ee Buabl. OCHOBHBIE TPUYUHBI.

XuMHu4eckass Kopposus MeTasnoB. [losgcHuTs Ha mpumMepax.

DIIEKTPOXUMHUUECKAST KOPPO3UA METAIIIOB, IMMOATBEPAUTH NPUMEPAMU B KHUCIION
CpeZAe U BO BIAXKHOM BO3JyXE.

OCHOBHBIE CITOCOOBI 3aLTUTHI METAJIIOB OT KOPPO3HH.

AHOJHBIE U KAaTOAHBIE TOKPBITHS METAJIOB.

[IpoTexTOpHas 3ammTa METAUIOB OT KOPPO3HH.

OOmue cBoiicTBa MeTauioB. Meramunueckas cBs3b. llodydeHHe MeTasuioB:
MUPOMETAJUTYPTUsl,  THAPOMETAJUIYPrus,  SJIECKTPOXUMUYECKHE  METOMBI
BBIJICJICHUSI METAJJIOB U3 PY/I.

XUMHSI METAJUIOB: MIEIOYHbIE METAIUTBI — 1 A Tpynna.

[[lenouyno3eMenbHBIE METALIBI — 2A Tpymnma.

Bopma. XKecTkoCTh BOJBI U €€ YyCTpaHEHHE.

Mertanisl MOArpyIIbl aTIOMUHUSA — 3A TPyIIIBL.

AmoMuHUA. XUMUYECKHE CBOMCTBA, aM(OTEPHOCTh THAPOKCUAA AITFOMUHHUS.
Xpom.

Mapraneun.

Mertaniel cemencTBa xeesa.

Merannst 1B-rpynmnet /mens, cepedpo, 3071010/ .

Metamibl 2B-rpynnsl /UMHK, KaAMUH, PTYTh/.

Cauner.

Anzopumm omeema no XuMuu Memaniog:
[TonmoxeHne B NEPUOANYECKON CUCTEME, U3MEHEHUE CBOMCTB B rpymre: 020,

MOTCHITNAIA HOHU3AIIHH.
2. Crpoenue aroma: a) 3JeKTpoHHas popmyna, 0) rpaduueckoe H300pa)keHHE
BAJICHTHBIX DJICKTPOHOB, B) YCTOWYMBBIE CTENEHU OKHUCIEHUSA, T) (HOpMYIIbI
OKCHJIOB ¥ TUPOKCHUIOB B YCTOWUMBBIX CTETICHSIX OKHMCIICHHUS.

3. @usunyeckue CBOMCTBA.

4. Ilomydyenue Mertaia.

5.

XUMHUYECKHE CBOMCTBA METajia, OKCHAA, THAPOKCH A, COJICH.

6. IIpuMeHEHHE METAIIJIOB U CILUIABOB, OKCUJIOB, TUAPOKCHUIOB, COJIEH.

6.2 IlepeyeHnb y4eOHO-METOAMYECKOT0 O0eCIIeYeHUS
AJISL CAMOCTOAITEJIbHOM PadoThI
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1. PaGouas mporpamma JTUCHUIUTMHBI «XUMHUSD.

2. ApucroBa I'. H. Xumus (o6mas) / I'. H. Apucrtosa, B. B. CenteMoB // MeTtonuueckue
yKa3aHWsT M 3aJaHusl IS BBIIIOJHEHUS KOHTPOJIBHOM paldoThl OakanaBpamMu
(dakynbTeTa YHEPreTUKUA U BJEKTPpUPUKAIIMU OYHOU U 3a04HOU Popmbl 00yueHwus /
®I'bOY BIIO Mxesckas [CXA — MxeBck : PUO ®I'BOY BIIO Mxesckas ['CXA,
2014.-99 c.

3. ApucroBa I'. H. Xumus (ob6mas) / I'. H. ApucrtoBa, B. B. CenteMoB // TecToBbIE
3alaHusl i1 CTYJEHTOB, OOYyYalIIMXCs 1O HaNpaBJIEHUSM  MOJATOTOBKHU
(6akamaBpuar) "Arpoumxenepus" u "Temnosnepretuka u Temnorexuuka' / ®I'bBOY
BIIO Mxesckas 'CXA ; — Mxesck : PUO ®I'bOY BIIO Mxesckas 'CXA, 2014. -
105 c.
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7 YHEBHO-METOAUYECKOE U UTH®POPMAILIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

7.1 OcHOBHas nuTeparypa

HaunmenoBanue

ABTOp(BI)

Tonn
MECTO
U3IaHUus

Hcnons3yercs
IIPU U3Y4YCHUU
pasneinos

Cemectp

KonuyecTBo 3x3eMILIApoB

B OUOIHMOTEKE

OOmias u
HEOpraHuyvecKas
XUMUSL: yuyeOHoe
rmocobwue

denopyeHKo
B. N.

OpenOypr,
2012

1-4

https://lib.rucont.ru/efd
/202370/info

OO0mas XUMHus:
KpaTKuH Kypc
JeKuuit s crya. 1
Kypca

PsszanoBa .
E.

Capatos,
2011

https://lib.rucont.ru/efd
/139927/info

OOmast XuMus. 4.
1. ocHOBHEIC
3aKOHBI XUMHUH.
OCHOBBI
XUMHYECKON
KHHETHUKHU U
TEPMOTUHAMUKHU

denopucHKo
B. N.

OpenOypr,
2011

https://lib.rucont.ru/efd
/193079/info

Xumus (oOrast)

Meroauu. ykas. u
3aJjaHus JJIs
BBITIOJIHEHHS
KOHTPOJIBHOU
paboThI
OakanmaBpaMu
¢dakynpTeTa
SHEPTeTUKHU U
aNIeKTpUpUKaIuu
OYHOH U 3a09HOU
(dhopMbI 00yUueHUS

Apucrosa I'.
H.,
CenTeMoB
B. B.

MoxeBck,
2014, 99
c

95

Xumus (oOrast)

TecroBble 3a7aHUS
JUISL CTYJICHTOB,
o0ydaromuxcs mo
HATPaBICHUSIM
MOAITOTOBKH
(bakaBpuar)
«ATPOUHKEHEPUS»

Apucrosa I'.
H.,
CenTeMoB
B. B.

MoxeBck,
2014, 105
c

95

50




u
«Temnosnepreruka
U TETUTOTEXHUKA
ANropuTMBI Apucrosa I'. Moxesck,
peleHus H., 2017, 154 http://portal.izhgsha.ru
XUMHYECKUX CenremoB © index.php?q=docs&download
3a7a4. YueOHOE B.B., 1-4 2 =1&id=20897
nocobue JuIst YukyHOBa
CTYJICHTOB E. A.
OakanaBpuaTa
OcHoBBI Apucrosa I'. Mhiencr, http://portal.izhgsha.ru
XUMHYECKHUX H., 2016, 84 /index.php?q
3HaHUH CenremoB © 1.4 ) =docs&download=1&parent
B.B., =12771&1d=13952
UukyHoBa
E. A.
7.2 JlonomHATENBHAS IUTEPATYPA
Hcnons3yercs Konngectso
Ne l'ox u mecto
w HaumenoBanue ABTOp(BI) - npu uzyuenun |Cemectp 9K3EMILIAPOB
paszuenoB B OnOIMoTeke
Kusizen 1990
| Heopranunueckas A, M.: ) 155
XUMHUS Cwmapeirud| Beicmas
C.H. 1IKOJIa
Xumusl. Apucroa 2004
3 | OnopHbie KOHCTIEKTHI I''H., WxeBck, 2 300
CenremoB | MxI'CXA
B.B.
3amanus It ApwucroBa 2007 http://portal.izhgsha.ru/
KOHTpOIbHOU padotel |  [.H., WxeBck, index.php?q=docs&
4 CTYJICHTOB Cenremon | MxI'CXA 2 download=1&1d=19821
arpOMHKEHEPHBIX B.B.
CIIELIMATIbHOCTEN
Apucrosa 2011
5 TecTnl MO XUMHUHU ' H. WxeBck, 2 95
U Jp. NxI'CXA
6 | Kopposus uzammra | Myxun |Owmck, 2004. https://lib.rucont.ru
METaJIOB B.A. — 56¢. /efd/333/info
OO01mas XuMus: 2005,
Koposun | Beicias
7 y4eOHUK TEXH. U 1-4 2 99
H.B. IIKOJIA,
HaTpaB. U CIIEIl. 557 o,
8 2005,
Oo6mast xumust I'nmuuxka M:
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H.JL Wurerpan- 1-4 2 96

IIpecc
Xumus Buxpesa [len3a, https://lib.rucont.ru
HEOpraHuyecKkas u B.A. 2012 /efd/194409/info

AHAJIMTHYCCKas

7.3 IIporpammHuoe odecnieuenne u UHTepHeT-pecypcehl

elib.izhgsha.ru OBC ®I'BOY BO Hxerckas 'CXA
http://ebs.rgazu.ru OBC Agrilib
http: portal.izhgsha.ru Nurepuer-nopran ®I'BOY BO «Mxesckas ' CXA»

7.4 MeToguvecKkue YKa3aHusl 10 OCBOCHUIO TUCHUILIUHBI

[lepen m3yudeHweM AUCHUIUIUHBI CTYJEHTY HEOOXOIUMO O3HAKOMUTHCS C
paboueil mporpaMMoil AMCHUILIIMHBI, Pa3MENIEHHON Ha MopTalie U MPOCMOTPETH
OCHOBHYIO JINTEPATYPY, MPUBEJAEHHYIO B paboueil mporpamme B pazjene «YyeOHo-
METOJMYECKOe U HMHOOpPMAIMOHHOE OOeCIleueHHue IUCIUIUINHBY. KHUrH,
pa3MenieHHbIE B JJIEKTPOHHO-OUOIMOTEYHBIX CHUCTEMaxX JOCTYMHBI U3 JIFOOOM
TOYKHU, TJI€ UMEETCsl BbIXOJ B «VHTEpHET», BKJIIOUYas JOMAIIHUE KOMIIBIOTEPHI U
yCTpoiicTBa, mo3BoJisifolMe pabotath B ceTu «MuTepHer». Ecnu BbIsBHIM
npoOsieMbl JOCTyNa K YKa3aHHOW JuTepaType, oOpaTUTECh K MPErnoj/iaBaTeiio
(1100 Ha 3aHATHUSX, TUOO Yepe3 MopTaj akaJIeMun).

JInst u3y4yeHusi TUCIUIUITUHBI HE0OXO0IMMO UMETh TETPa/b JJIS BHITIOJHEHUS
3ananuid. Ilepen HayanoM 3aHATHA Hano OErjii0 MOBTOPUTH COOTBETCTBYIOILUN
Martepual U3 Kypca AMcIuIinHbl «Heopranuueckas v aHaIUTUUECKAs XUMHUS.

st 53 PeKTUBHOTO OCBOEHUS NUCIUIUIMHBI PEKOMEHIYETCSI TTOCENaTh BCE
BHUJIbl 3aHATHII B COOTBETCTBHM C PACHHCAHUEM U BBIMOJHATH BCE JOMAIIHUE
3a/1aHUsl B YCTAHOBJIEHHBIE MpenoaaBaTeeM Cpoku. B cimydae mpormycka 3aHsATUM
M0 YBAXUTEIbHBIM MPUYMHAM, HEOOXOJMMO TMOAOUTH K NPENoJaBaTeNI0 U
MOJYYUTh UHAUBUYAIbHOE 3aJJaHUE 110 MPOMYIIEHHOUN TeMe.

[lonydenHble 3HAHUS W YMEHHUSI B TMPOIECCE OCBOCHMS JAUCIUTLIUHBI

CTYACHTY PCKOMCHAYCTCA NNPUMCHATDL IJIs1 pCIICHUA CBOMX 3a1a4, HC 00s3aTeIIbHO
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CBSI3aHHBIX C MPOrpaMMON AUCHMIUIMHBI, PEKOMEHIYETCSl HCHOJIb30BaTh IPH
BBITIOJTHEHUHU  BBIMYCKHOW  KBaIM(UKAIMOHHOM  paboOThl, a TakXke Ha
MPOU3BOJCTBEHHON MPAKTUKE.
7.5 IllepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Ui, UCIOJIb3YEeMbIX NPH
OCYLIECTBJICHINH 00Pa30BaTEJIbHOIO MPOLECCa M0 JUCHHUILIMHE, BKIKYAS
nepeyeHb MPOrpaMMHOIo odecredeHus: 1 MHPOPMALMOHHBIX CIIPABOYHBIX

CHCTEM

[Touck nndopmaniuu B rnodanbHoM cetr UHTEepHET

PaboTa B 351eKTpOHHO-OMOIMOTEUHBIX CHCTEMAaX

Pabora B DMOC By3a (paboTa c moprajioM W OHJIAHH-KypcaMU B CHUCTEME
moodle.izhgsha.ru)

MynbsTUMeTuiTHBIE JIEKITUN

PaboTa B KOMIIBIOTEPHOM KJ1acce

KommnbsrorepHoe TectupoBanue

[Tpu n3ydeHnn yaeOHOTO MaTepHasa UCIOIb3yeTCs KOMIUICKT JTUIICH3HOHHOTO
IPOTrPaMMHOT0 00ECTIeUeHHS CIIEAYIOIIEr0 COCTaBa:

1. Onepanrionnas cuctema: Microsoft Windows 10 Professional. IToanucka Ha
3 roma. MoroBop Ne 9-BJI/19 ot 07.02.2019. Ilocnemnsii AOCTymHas Bepcus
nporpammsbl. Astra Linux Common Edition. JloroBop Nel173-I'K/19 ot 12.11.2019 1.

2. bazoserii naker nporpamm Microsoft Office (Word, Excel, PowerPoint).
Microsoft Office Standard 2016. beccpounas munensus. Jlorosop Ne79-I'K/16 ot
11.05.2016. Microsoft Office Standard 2013. beccpounas munensus. [lorosop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard
2013. beccpounas nmnensus. Joroop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounas munensus. Jloroop Nel06-I'K ot 21.11.2011.
P7-Oduc. Joroop Nel73-I'K/19 ot 12.11.2019 1.

3. HudopmanmoHHO-CcTIpaBOYHAs CHCTeMa (CIpPaBOYHO-TIPABOBASI CHUCTEMA)

«KoncynprantlIntocy. Cormamenne Ne HMKII2016/JICB 003 or 11.01.2016 nns
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UCIIOJIb30BAaHUA B YUEOHBIX LIesiX Oeccpounoe. OOHOBISETCS PEryisipHO. JIutieH3ust

Ha BCE KOMIBIOTEPHI, UCIIOJIb3yeMbIE B Y4eOHOM MpoIlecce.

OOyuatonumcst obecriedeH A0CTyn (yHajdeHHBIA JOCTYH) K CIEIYHOIIUM
COBPEMEHHBIM  MPOGEeCCHOHANBHBIM  0a3aM JaHHBIX H  WHOOPMAIMOHHBIM
CIPaBOYHBIM CUCTEMAM:

NudopmarmionHo-cripaBouHass  cuctema  (CIpaBOYHO-TIPABOBAasi  CUCTEMA)
«Koncynsrantllmocy.

«1C:Ilpennpusitue 8 uepes HHTepHeT i1 y4eOHBIX  3aBEICHUI»
(https://edu.1cfresh.com/) co cnenyrommmu npunoxenusimu: 1C: Byxrantepus 8, 1C:
VYupasnenue toprosied 8, 1C:ERP Ynpasnenue npeanpusaruem 2, 1C: YnpaineHue

Hamieit pupmoit, 1C: 3apruiara u ynpasienue nepcoHanoM. O0IauHbIN CEepBHUC.
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8§ MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

VYuebHas ayautopust sl MPOBECHUS 3aHITUN JIEKIIMOHHOTO U CEMUHAPCKOTO
TUMA, TPYNNOBBIX U HMHAUBUIYAIbHBIX KOHCYJbTAIIUM, TEKYILIETO KOHTPOJS U
MPOMEKYTOUHOU aTTECTallUH. Aynuropus, YKOMILJIEKTOBaHHAS
CIEUUAIU3UPOBAHHON MeOeNnbl0 M TEXHUYECKUMH CpEeJCTBAMU OOyYeHUs,
CIY’KalllUMH JJIsI TIpeACTaBiIeHUs yuyeOHOM HH(popManuu OO0NbIION ayIUTOPUU:
MEPEHOCHON KOMITBIOTEP, TPOEKTOP, 10CKA, IKPaH.

VYueOHas ayautopus sl MPOBECHUS 3aHITUN JIEKIIMOHHOTO U CEMUHAPCKOTO
TUMA, TPYNNOBBIX U HMHAUBUIYATbHBIX KOHCYJbTAIlUM, TEKYILETO KOHTPOJS H
MPOMEXKYTOUHOU  arrecTanuu  (Ja0OpaTOpHBIX  3aHATHH).  AyauTopus,
YKOMILUIEKTOBAHHAS CIEIIMATN3UPOBAHHON MEOEIbI0 U TEXHUUECKUMU CPEICTBAMHU
oOy4eHMs], CIyXallUMH JJis1 MPEACTABICHHUS Y4yeOHOW HHpopManuu OO0JbIION
ayIUTOPUU: MEePEHOCHOU HOYTOYK, nabopatopHoe 000opynoBaHUE:
AxBaguctmisaTop; Becol ananutuueckue BJIA; BeiTsokHol mkad; JlabopatopHas
XUMUYecKas nocynaa; TepMmomerp.

[lomemenne st camocTosITENbHOM  paboThl. I[lomemieHue ocHaIIEHO
KOMIBIOTEPHOU TEXHUKOU C BO3MOXXHOCTBIO MOJKIIOUECHUS K ceTU ««HTEepHET»«
U 00€eCleueHUEM JIOCTyNa B 3JEKTPOHHYI HH(POPMAIMOHHO-00pPA30BaTEIBHYIO
Cpeay OpraHu3aIuu.

[lomemennst it  XpaHeHUS U NOPOPUIAKTUYECKOrO0  0O0CIyKUBaHUS
y4eOHOro 000py10BaHUS.
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METOJUYECKHUE PEKOMEH/JALIMN 110 OPTTAHU3ALINUN
N3YUYEHNWA JUCIHAIIJINHDBI

Jns  dopmupoBaHus y CTYJIEHTOB COOTBETCTBYIOIIUX KOMIIETCHIIUH B
pe3yibTare  WU3y4YeHUs JAHHOW  MOJIYJbHOW  JUCHMIUIMHBI — MPUMEHSETCS
COBOKYITHOCTb 00pa30BaTENIbHBIX TEXHOJOTrUM, monened u ¢opm oOydeHus,
MIPUHATAS B aKaJIEMUHU.

COBOKYMHOCThH MOJIeJIe 0O0yUeHUsI BKIIIOUAECT:

e (CroBecHble, HarJsiHble, TMpaKTH4YecKue (C  ydeToM  crneruduxu
JTUCLUTUINHBI);

e PenpoaykTuBHbBIE, TOUCKOBBIE, HCCIEIOBATEIbCKUE (paccuuTaHbl Ha
JIOCTATOYHO BBICOKYIO CTYIE€Hb CAMOCTOSTEIILHOCTH CTYJ/ICHTOB);

e OOBSICHUTEIBLHO-UUIIOCTPAIMOHHBIE, TMPOrPAMMHUPOBAHHBIEC, MOJICIbHbIE,
npoOseMHbIe (HampaBieHbl Ha AKTHBHU3AIIMIO CAMOCTOSATEIBLHONW PaOOTHI
CTYJIEHTOB);

e Jlpyrue momenu oOy4yeHus, KOTOpble OyayT BbIpa0aThIBaTBCS C YYETOM
WHJIMBUAYAJIbHBIX OCOOCHHOCTEH CTYIEHTOB.

CoBokynHOCTh (hOpM 00yUEHHS BKJIFOYAET: JIEKI[UU, CEMUHAPbI, Ja00paTOpHBIE,

MPAKTUYECKUE 3aHATHUS U CAMOCTOSITEIbHBIE PAOOTHI.
[Tpumensiembie npu ocBoennu OOIl oOpa3oBaTenbHbIE TEXHOJOTHU HMEIOT
CIEAYIONINE XapaKTEPUCTUKHU:

OolwmecucreMHubie:

- Hay4yHOE coJiepKaHue, Npeaonpeaensmonee GopMUpoBaHUE COACPKAHUS
00pa3oBaHus C yYE€TOM OCHOBHBIX NMPHUHIIMIIOB NEJAroruKu, MCUXOJIOTHUU, TEOPUU
BBICIIIEN HEPBHOM JEATEIBHOCTH;

- OTKPBITOCTh, MpEIyCMaTpPUBAIOIAs ONTUMAJbHBIE CIHOCOOBI YIMPAaBICHUS
y4eOHOM NeSITENHHOCTBIO C YYETOM Pa3HbIX MHEHHUI;

- BOCHHTHIBAIOIIUM XapakTep oOyuyeHHUs,, OOECHEeYMBAIONIUNA COYETaHUE
MPOIIECCOB 00YUEHHUSI U1 BOCITUTAHUS;

- KpEaTHBHOCTb, Pa3BUBAIOIAsl TBOPYECKHE CIIOCOOHOCTH 00y4YaeMbIX, UX
YMEHHE BBISICHATH NPOOJIEMBI M HAXOJIUTh CIIOCOOBI UX pa3pelIeHUs;

- HAJCKHOCTh pabOThl M CHUCTEMHAasi IEJIOCTHOCTh, (QopMHUpYIOIIas
CIIOCOOHOCTD aJIEKBATHO pearupoBaTh Ha JI0ObIE BOMPOCKHI U OTBETHI;

- HayyHas  opraHuzanus  JAu3ailHa  00pa30oBaTeNbHOW  Cpeibl,
oOecrnieunBaromias MakKCUMaldbHYI0  HWH()DOPMATHUBHYIO TIpU  MHUHUMAIbHOU
YTOMJISIEMOCTHU CTYIEHTOB.

MeTtoauyeckue:
- IIeJICHANPaBJIECHHOCTh, MpeaycMaTpuBaomias obecneyeHrne 00yudaeMbIxX
MOCTOSTHHOM uWH(OpManelr O KOHEUHBIX IedsAX OOy4eHUs, BO3MOXKHOCTH
JIOCTHIKEHMS THUX LIeJICH;
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- o0ecreueHre MOTUBALIMK, HHUIIUUPYIOIEE CTUMYJIUPOBAHUE TTOCTOSIHHOM
BBICOKOW MOTHBAlUM OOy4aeMbIX K 00pa30oBaTelibHOMY Mpolieccy, KoTopas
MOAKPEIIsAeTCsl aKTUBHBIMU  (opMaMu  pabOThl, BBICOKON HAIVISIAHOCTHIO
pe3yJbTaTOB, CBOEBPEMEHHOM OOpaTHOM CBS3bIO, OOIIEH IeJEeHANPaBICHHOCTHIO
npoiiecca 00yueHus;

- obecnieyeHne oOy4yeHUs B COTPYJIHUUYECTBE, KOTJa B Mpolecce 00yueHHs
OCYILIECTBIISIETCS COBMECTHAs JIEITEIIbHOCTh MPENoJaBareisi U 0o0y4aeMbIX, a TaK
K€ B3aHUMOJICHCTBUE 00YUaeMBbIX;

- o0ecrieuyeHHE CHCTEMATUYECKOW oOpaTHON CBfA3M, TO3BOJSIONICH
uHpopMHpoBaTh O0y4aeMbIX O BO3MOXKHBIX OIIMOKaX W CpeACTBaxX MX
yCTpaHEHUS;

- 00OCHOBAaHHOCTb OIICHHMBAaHUsS, BKIIOYAIONIAs, KPOME CTaHAAPTHBIX
METOJIOB KOHTPOJIS, JOMOJIHUTENbHBIE TMOKa3aTelu. BpIgBistomMe Xapakrep
omK1OOK, AKTUBHOCTh YUacCTHS U JIP.;

- mejaroruyeckass THOKOCTb, IMO3BOJISIIOIIAS CaMOCTOSITENbHBIA  BBIOOD
0o0y4yaeMbIM CTpaTeruu 00yUeHHUS;

- BO3MOXXHOCTh BO3BpaTa Hazaj, MOpeAnojararoiias OTMEHY Oo0ydaeMbIM
OIMKUOOYHBIX IEUCTBUMN MPU CAMOCTOSATENLHOU paboTe.

CTpyKTYypHbIE M OPTraHU3ALHMOHHbIE:

- CTPYKTypHasi ILEJIOCTHOCTb, NpeaycMaTpuBarollias MpeacTaBICHHUE
y4eOHOro Marepuajia B BHUJE YKPYNHEHHBIX JIUIAKTUYECKHX  €JMHMII,
COXPaHSIOIIMX JIOTUKY, TJIABHBIE MJIEM U B3aWMOCBSI3M OCBauMBaeMON y4YeOHOMU
TUCLUIUINHBL

- HAJIMYKUE€ BXOJIHOTO KOHTPOJISI, BKIIOYAIOIIEe JUArHOCTUKY YPOBHS 3HAaHUU
CTYJIEHTOB T€pell HadaJoM paldoThl C IEJIbl0 O0ecrnedeHUs: MHAMBUAYAJIbHOTO
MO/IX0/1a NpU OOyUEHHH;

- VHIUBUY AJTA3a1US oOpazoBaHus, IpeyCMaTpUBAIOIIas
MHOTOYPOBHEBYIO OpPraHU3alliI0 y4eOHOro Mpolecca ¢ UCIOIb30BaHUEM 3aJaHUN
Pa3HOTO YPOBHS CI0KHOCTH;

- HAJIMYUE PA3BUTON CUCTEMBbI IOMOLIH, O3BOJISIIOIIEH YUUTHIBATh XapaKTep
oOy4aeMblIX M B COOTBETCTBUU C 3THM (POPMUPOBATH MHOTOYPOBHEBYIO U
JOCTAaTOYHYIO CUCTEMY MOMOIIM B OCBOEHUHU yU€OHOT0 MaTepuiia, peIIeHUH 3a/1a4,
BBIIIOJIHEHUH CaMOCTOSITENIBHBIX padoT JIp.;

- HAJINYUE UHTEJUIEKTYAJBHOTO AJIpa, IPEI0Iaraero Co31aH1ue CUCTEMbI
aHanM3a MNPUYMH OLIMOOK MpU HM3YYEHUH YYEOHOro Marepuana, MOMOTarolen
MOHATH OIIMOKH U CAENATh PABUIIbHBIE BBIBOJIBI;

- BO3MOXHOCTb JOKYMEHTHPOBaHHUS OOPa30BATEIBHOIO IIpoLEcca U €ro
pE3yJIBTaTOB.
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IIpunoxenne

®OHJI
OLIEHOYHBIX CPEJCTB
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HCJIL H 3aJ1a4vu leOMe)KYTO‘IHOﬁ arrecrallud CTyYACHTOB 1O JUCHHUIIJIUHE
«XMMHS 001Ias»

Lenmb pOMEKYTOUHO aTTeCTAIMN — OLIEHUTh KOMITETEHIINH, C()OPMUPOBAHHBIE y CTYJICHTOB B
nporiecce 00ydeHHsi, U 00ECIeUUTh KOHTPOJIb KAauecTBA OCBOCHMSI MPOrPaMMEBI IOCIIE 3aBEPIICHUS
W3yYCHHS TUCIUTLTAHEL.

3agaqun MpOMEKyTOYHOM aTTECTAIIH:

- OCYIIECTBUTH MPOBEPKY M OIEHKY 3HAHWI, IMOMYYEHHBIX 33 KypC, YPOBHEH TBOPYECKOTO
MBIIIICHHS;

- BBISICHUTH YPOBEHb MPHOOPETEHHBIX MPAKTUYECCKUX HABBHIKOB M HABBIKOB CAMOCTOSITEIIHHON
paboThI, YMEHHSI MPUMEHSTh TEOPETUUECKUE 3HAHUS TPHU PEHICHUH MPAKTHYeCKUX 33/1ad, OICHKU
3HAHWUM, YMEHUI U HaBBIKOB (BJIaICHUI);

- OIPEJIETIATH YPOBEHB, C(HOPMUPOBAHHBIX KOMIICTCHITHH.

Jl7st porrycka K IpOMEXKYTOUHOM aTTeCTaly CTYICHTY HEOOXOAUMO MPEICTABUTH 3aKTI0UCHIE
M0 BBIMOJTHEHHBIM JIA0OPaTOPHBIM Pa0OTaM, OTYHMTATHCS MO0 CEMHHAPCKUM 3aHSATHSAM U TECTOBBIM
3a/IaHUSIM TIPOMEXKYTOUHOM aTTeCTaIuu.

JInst KOHTpOJSI pe3ysbTaTOB OCBOCHHS CTYJCHTOM Y4eOHOro Marepuaia Mo Iporpamme
JMCIUTUTAHBL, TI0 UTOTaM 00pa30BaTEIbHON JESITEIBHOCTH B OCBOCHHH O0pa30BATEIIHHOTO MOJIYJIS
MPEyCMaTPUBACTCS YCTHBIA dSK3ameH. [IpU TMOTHOCTHIO BBINONHEHHBIX 33JaHMsAX M OTBETaX Ha
BOIIPOCHI CTYACHT MOKET MOJTYYUTh Ha IK3aMEHE MAaKCUMATBHYIO OIIEHKY «OTJIHIHOY.
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IHACITIOPT ®OHJIA OHEHOYHbBIX CPEACTB

HaumenoBanue Kon Onenounsle | OueHounble | OLEHOUYHBIE
Ne paszznena yaeOHOM KOHTPOJIUPYEMOU | CpEeACTBa AJIA | CPEACTBA I | CPEACTBA AJIA
wn JUCLIUIUIAHBI KOMIIETEHIIUM (WJIM | IIPOBEPKHU IIPOBEPKHU IIPOBEPKU
(Motyst) €€ YacTH) 3HAHUMU YMEHUHI BJIAJICHUI
(1-# »Tamn) (2-# »Tan) (HaBBIKOB)
(nmo pasmeny | (mo pazgeny (3-# atamn)
3.1) 3.2) (o pasneny
3.3)
1 | Crpoenue BeniecTBa OIIK-2 I1.3.1.1 I1.3.2.1 I1.33.1
2 | OGmue OIIK-2 I1.3.1.2 I1.32.2 I1.33.2
3aKOHOMEPHOCTH
XUMHYECKHUX
IIPOLIECCOB
3 | PacTBOpsI. OIIK-2 I1.3.1.3 I1.32.3 I1.333
OKHCIUTENBHO-
BOCTaHOBUTEJIbHBIE
ITPOLIECCHI
4 | Dnekrtpo- OIIK-2 I1.3.1.4 I1.3.2.4 I1.33.4
XUMHYECKHE
IIPOLIECCHI
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1. IEPEYEHb KOMIIEHTEHIIU C YKA3SAHUEM DTAIIOB X
®OPMHPOBAHMUSA B IIPOLIECCE OCBOEHUSA OBPA3OBATEJIBHOM

MNPOI'PAMMBI
B pesynbrare uyueHus yueOHOM JUCIUTUTMHBL
o0Oydaromuecs JOIKHbI
Howmep/ Copepxanue
HHJCKC KOMIIETESHIINH (WIJTH Bnanets
KOMIIETCHIIUH €€ 4acTu) 3HaTh Ymern (3-i1 oTam)
(1-# »Tamn) (2-# »Tan)
OIIK-2 CHOCOOHOCTBIO K | (hyHIaMEHTa | UCTIOJIb30BATh | BHITTOJTHEHUS
WCMOJIb30BAHUIO | bHBIE Pa3/Ieiibl | 3HAHUS B OCHOBHBIX
OCHOBHBIX oO1ei obnactu XUMHYECKUX
3aKOHOB XUMHH, B T.4. | XUMUH IS 1a00paTOPHBIX
€CTECTBEHHO- XUMHYECKUE | OCBOCHHS omnepauni st
HAY4YHBIX CUCTEMBI, TEOPETUYECKH | SKCIIEPUMEHTAI
JUCHUILUIVH B XUMHYECKYK) | X OCHOB U BHOT'O
npodeCCUOHANIBH | TEPMO- MPaKTUKU WCCIIEIOBAHUS
O#l AEATEIbHOCTU | IMHAMHUKY U | IIPU PELICHUN | XUMHYECKHUX
KUHETUKY, VH)XCHEPHBIX | SBJIECHUM.
pPEaKILMOHHYIO | 3a1a4 B Pesynbprarsl
criocooHocth | chepe AIIK | uzyuenus
BEIIECTB, JTUCHUTUTAHBI
XUMHYECKYIO JOJKHBI
HuJeHTUDUKAIL] CITIOCOOCTBOBATH
W10, TPOLIECCHI OCBOCHHUIO
KOppO3UH U MOCIIETYFOIIUX
METO/IbI CITeIIMATIbHBIX
O00pBOBI C npodeccruoHalb
HHUMU. HBIX TUCIUIUINH
y4eOHOT0
TJI1aHa.
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2. METOAUYECKHUE MATEPHAJIbI, OTPEAEJAIOIINE
MPOLEAYPHI OIEHUBAHUS KOMIETEHIINIA

2.1 Onucanue mokasareJiel, MKAJ U KpUTepHeB OLlEHNBAHUA KOMIIETEHIIMIA
[lokazatensamMu ypoOBHSI OCBOCHHOCTH KOMIIETEHIIMA Ha BCEX JTamax MuX
hopMHUpOBaHUsI ABIISIIOTCS:

1-i1 3Tan (ypoBeHb 3HAHMH)

— YMeHue oTBeuaTh Ha OCHOBHBIE BOIIPOCHI U TECTHI HA YPOBHE MOHUMAHUS CYTH —
YAOBIETBOPUTENHHO (3).

— YMeHue TpaMOTHO paccykaaTh IO TEME 3a/1aBa€MbIX BOIIPOCOB — XOpoio (4).

— YMenue GopMynaupoBaTh IpoOIEeMbl IO CYTH 33/1aBA€MbIX BOMPOCOB — OTIUYHO
(%).

2-#1 3Tan (ypoBeHb YMEHUI):

— VYMeHue pemarb MNPOCThIE 3aJaud C HE3HAUYUTEIbHBIMH OIIMOKaMH —
YAOBIETBOPUTENHHO (3).

— YMeHue pemiars 3aj1a4u cpeHe CI0KHOCTH — Xopouio (4).

— YMeHue pemath 3aJa4d MOBBIIIEHHOW CI0XKHOCTH, CAMOMY CTaBUTh 3aJaud —
OTIUYHO (5).

3-i1 3Tan (ypoBeHb BJIaJIecHUs HABBIKAMM):

— VYMenuwe @QopMmynupoBaTh U pellaTh 3aJayd M3 Pa3HBIX Pa3JEiIoB C
HE3HAYUTEIbHBIMU OIIMOKaMH — YIOBIETBOPUTEIHHO (3).

— YMeHHe HaxXOoJuThb MPOOJIEMBbl, peliaTh 3ajlauyd MOBBIIIEHHONW CIOKHOCTH —
xoportio (4).

— YMeHue caMoOMy CTaBUTH 3aJlaud, HAXOJUTh HEAOCTATKUA U OIIMOKH B PEIICHUSIX

— OTJINYHO (5).
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3. TAMIOBBLIE KOHTPOJILHBIE 3AJIAHUSI UJIU UHBIE MATEPHUAJIDI,
HEOBXOJUMBIE JJISI OUEHKHU 3HAHWU, YMEHUIA, HABBIKOB U
(WJIN) OMBITA AESTEJBHOCTHU, XAPAKTEPU3YIOLIUX DTAIbI
®OPMUPOBAHUSI KOMIETEHLUI B MPOLIECCE OCBOEHUS
OBPA30OBATEJILHOI MNPOTPAMMBI

3.1 TunoBble 3aJaHUs AJI51 OLCHKH 3HAHWH, IPUOOpPeETaeMbIX B X0/€ U3yYeHUS
aucHMIJInHbI (1-i 3Tam)

3.1.1 Moayns 1. CTtpoenue Bemecrsa
JdonojHure:

1. Comu — 710

2. Okcunpl Kiaccupuuupyror: 1. — 2. —
3.— 4. —
3. OcHOBaHHUS B3aUMOJICHCTBYIOT: 1. - 2.—
3.— 4. — 5.—
4. Kucinple conu nomydaror: 1. — 2.— 3.—
5. K cuIbHBIM KHCJIOTaM OTHOCSITCS:
YCTaHOBHTE COOTBETCTBHE:
6. dopmy.ia BenecTBa Kuaacc
A) HaS104 1. KucnoTHsIil OKCuL
b) AlLO3 2. OcHOBaHUue
B) KH2PO4 3. Kucnora
I') P2Os 4. AmpotepHbIit okcua
JI) Cu(OH)> 5. Conb (kucias)
6. OCHOBHOH OKCHUJ
7. Okcug I'uapoxcun Dopmyia — 10NOJIHHUTE
A) SO, 1. Cepnas kucnora
b) P20s 2. MetakpemMHuEBas KUJIOTa
B) Si0> 3. CepHucras Kucjaota
I CaO 4. OptodochopHas KuciIoTa

5. I'mapokcua Kanbuus
6 OpTOKpeMHHUEBAS KUCIIOTA

Bo10epuTe NpaBUJibHbI€ BADUAHTHLI OTBETOB:

8. O6mas cxeMa npeBpallleHUd COOTBETCTBYET F'€HETUUECKOMY DSy (1Ba BapuaHTa
OTBETA):
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9 — 902 — H2903

1) pochop — oxcua pochopa (V) — MmetadhochopHas KucioTa

2) yrinepoa— okcup yriaepona (IV) — yronbHas kucnota

3) aIFOMUHUN — OKCHJ] A TFOMUHUS — THUAPOKCHU/] aTFOMUHUS

4) kpeMHuit — oxcu kpemuus (IV) — MerakpeMHueBas Kuciaora
9. ToabKO OCHOBHBIE OKCH/IBI YKa3aHbI IO HOMEPOM

1) K>0, CrO3, FeO, Mnx0O7 3) CrO, FeO, Cu20, BaO

2) Mn203, SO3, Fe203, CaO 4) Cr203, FeO, Cu0O, ZnO»

10. ATomHas opbuTanb — 3T0

11. Bce XuMHU€ECKHUE 3JIEMEHTHI IEIIAT Ha CIEeAYIOIUe TUIBL: 1)
2)

12. I'naBHOE KBaHTOBOE YHCIIO 0003HAYAIOT OYKBOI ,
MPUHUMAET 3HAYCHHUS , XapaKTepu3yeT

13. PeanbHas a5ekTpoHHas Gopmyia UMEET BUT

14. Ilo6oyHas nmoArpymnma — 3To

15. DaeKTpoOoTPUIIATEILHOCTh KOJIMYECTBEHHO XapaKTEepU3yeT CBoMCTRa: 1)

2)
yeM Oombiie OO0, TeM cubHee BhIpaKeHbl CBOMCTBA
16. B nepuogax cieBa HarpaBo paanyc aToMa SHEPrus CPOJICTBA
K DJIEKTPOHY , 000 YBEJINYHUBAKOTCSA CBOMCTBA
17. KoBaneHTHas CBS3b — 3TO
18. /loHOp — 3TO YacTHUIla, UMEKOIIAs
19. - cBA3b (7 —) 9TO CBSA3B —
20. Yem Oonblie paauyc aToMma, TEeM SHEprus CBSI3H

21. B rubpunuzanuu y4acTBYIOT

22.Yucno o — cBs3eit B MoJiekysne CO, paBHO

23. YcnoBus 00pa3oBaHusl KOBAJIEGHTHOM CBA3M IO OOMEHHOMY MEXaHU3MY: 1)

)
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3.1.2 Moaynp 2. O01ue 3aKOHOMEPHOCTH XUMHUYECKUX MPOLECCOB

JlomoJIHUTE:

1. [IepBbIii 3aKOH TEPMOAMHAMUKY TJIACUT __ Ero MaTeMaTH4ecKOE BBIPAKEHUE

2. DK30TepMUUYECKUE PEAKIIUN — ITO , AHX.p. umeeT 3HaK

3. 3akoH ['ecca unraercs «TemnoBoit 3PHekT XMMUYECKOM peaKkuu

4. CBoOoxanas sueprus (3Heprusi [ md0ca) paccuuthiBaercs no Gpopmyie
5. OHTponus — 310 __, 0003HayaTcs OYKBOM _, paccuuThIBaeTcs o popmyie

6. Xumunueckast peakiys BO3MOXKHA, €CJIN

7. CpenHsisi CKOPOCTh XMMHUYECKON PEAKIINU — TO . E€ marematnueckoe
BBIPAKCHUE UMEET BU]]

8. 'OMOreHHbIE XUMUYECKHUE PEAKIIUU MPOTEKAIOT

9 OOpaTtumMbie, XUMHUYECKUE PEAKIIUU — ITO

10. ®u3nyecKnii CMBICT KOHCTAHTBI CKOPOCTH XUMHUYECKOUN peakiuu

11. Maremarudeckoe Beipaxkenue K, ms peakuun: FeOws) + COr) <= Feas) + CO2 ()
UMEET BU]T

3.1.3 Moaynsb 3. PacTBopbl. OKHCIUTEIbHO-BOCTAHOBUTEIbHBIE MIPOLECCHI

JlonmoJIHUTE:

1. PactBOp — 3TO

2. 3Hasg MacCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA, MOXXHO PacCUUTaTh Maccy
PACTBOPEHHOI0 BEIIECTBA MO (HOPMYIIE Mpp, =

3. DKBUBAJICHTOM 3JIEMEHTA WUJIH BCIICCTBA HA3BIBACTCA TAKOC

4. MomsnpHas koHIeHTpanus pacTBOpa (Cuonsmuas) TOKA3bIBACT

5. 3ak0H KBUBAJICHTOB UMEET cileayromec MaTeMaTH4CCKOC BBIPAKCHUC

6. HesnekTposmTsl — 310

7. HachllieHHBIN nIap — 3TO
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8. 3akon Baut — I'opda ycTtanaBnuBaeT 3aBUCUMOCTb 1 UMEET
MaTeMaTHYSCKOE BBIPAKCHHE , TIe

9. JlaBieHue HACBIIIEHHOTO Mapa Haj YUCThIM pacTtBoputesieM (p°) Oomblie, yeM
JaBIICHHE PACTBOPUTEIS HAJl PACTBOPOM HedseKTponuTa (p'), Tak, kak: 1)

2)
10. [IloBeimieHWe TeMmmepaTypbl KWICHHS pacTBOpa OT  KOHIICHTPAIHH
PacTBOPEHHOI'O BEIISCTBA OTPa)kaeT 3aKOH 1 UMEET
MaTEMaTHYECKOE BBIPAKEHHE , At’xun = , Te

11. DJIEKTPOAUTHI — ITO

12. K CUIBHBIM 3JIEKTPOIUTAM OTHOCSTCS:

13. Kuciaots — 310

14. Oo61mue CBOMCTBa OCHOBAHHMU 00yCIJIOBJIEHBI HaJIU4IueEM
, OKpalIMBalOT HHJIUKATOPHI ,

B3aNMOJECHUCTBYIOT:

15. Kucnble, OCHOBHBIE U KOMIUIEKCHBIE COJIM AUCCOUUUPYIOT
16. I'uaponus coau — 3710

17. KonnuecTBeHHass XapakTEPUCTHUKA THAPOIM3A COJM — 3TO BEIUYMHA,
Ha3blBaeMasi , 0003HavaeTcst OyKBoO
18. I'maponus conu MpoTeKaeT No KaTUOHY, €CIIA COJIb 00pa3oBaHa , pH=

19. C noBblllIeHUEM TEMITEpaTyphl cTeneHb ruapoau3a (h)

20. ['wApOKCUIIBHBIM  TOKa3aTedab —  3TO , €ro
MareMarnieckoe Beipaxenne pOH =

21. OKHACIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN — ITO

22. Ecan aﬂre6panqec1<a;1 BCJIMUMHA CTCIICHW OKHUCIICHUA YBCIWYUBACTCS, TO

IIPOTEKAET MPOLECC , & C DJIEKTPOHHOW TOYKH 3PEHUS
23. Oxwucaurens B XOI€  peakUuu , IIODTOMY  €ro
anredOpandeckas BEJINYNHA CTEIICHH OKHCIICHHS
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24. Hewmeramnbsl (mpocThie BeIECTBA) MPOSBIAIOT CBOICTBA , a ¢
3JIEKTPOHHOU TOYKHU 3pEeHUs

25. Uem w™enbiie anreOpadueckas BeJIMYMHA CTAaHJAPTHOTO OKHUCIUTENHHO-
BOCCTAHOBUTEIBHOTO MOTeHIHANA ((p°B), TeM cuibHEe BhIpaKeHbI CBOMCTBA

26. OJIC = |, eciim DJIC < 0, TO OKUCIUTEIbHO-BOCCTAHOBUTENbHASI PEAKIUS

27. B_kucjoi__cpene: a) u30blmoK KUCIOPOJAa B YACTHIIC CBA3bléAEM
¢ oOpa3zoBaHUEM
0) Hedocmamok KUCIIOpOJa B YaCTHUIIE Oepém W13 v

o0pa3oBaHUEM

3.1.4 Monynb 4. DJIeKTPO-XUMHUYECKHE MPOLECChI.
JdonoyHure:

1. AHOI — 3JIEKTPO/I, HA KOTOPOM IIPOTEKAET MPOIIECC

2. DNEKTPOIHBIN MOTEHIIMANT METAJIJIA 3aBUCUT OT cleayromux paktopos: 1) 3)
2)__ 4

3. ITony351€eMEHTOM Ha3bIBAIOT

4. DNEeKTpOIHBIM TMOTCHIMAT METaJla NOpPU  MOPOU3BOJIBHBIX  YCIOBHSX
pacCUMTHIBAIOT IO ypaBHEHUIO HepHeTa

5. Uem wMeHblne anreOpanyeckass BeJIWYMHA CTAHIAPTHOTO BJIEKTPOIHOIO
MOTEHIMalla MeTaia, TeEM

6. Koppo3us MeTajioB — 3TO

7. OCHOBHBIE TPUYNHBI KOPPO3UU:

1) 2) 3) 4) 5) 6)

8. 'anpbBaHMYECKHIA 3JIEMEHT B CIIy4ae IEKTPOXUMUYECKON KOPPO3UU OTIINYAETCS
OT 00bIYHOrO: 1) 2)

9. B HeillTpanbHOW M B LIECJIIOYHOW CPEAE HA KATOJHBIX YYaCTKAaX MPOTEKAIOT JBA
nporiecca: 1) XUMH3M
2) XUMH3M

10. CynsdatupoBanue — 310
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11. Cknemnanbl 1Ba MeTaja: [UHK — KEJIE30, MOABEPTracTCs] KOPPO3UH

12. Dnextponus — 310

13. Karong — »iekTpos, Ha KOTOPOM HJIET MPOIIECC , UMEET 3apsif ,
MOJIXOASAT YACTUIIBI
14. Ecnu Ha aHOJIe TPOUCXOAUT OKUCIIEHUE METalIa AJIEKTPO/Ia, TO aHO Ha3bIBAIOT

15. DnekTponau3 pacTBOPOB OTIIMYAETCS OT DJIEKTPOJIM3a PACIUIABOB AIEKTPOIUTOB

16. 1-b1i1 3ax0oH Dapajes TIaCuT:

17. Da€KTpoa — BOCCTAHOBUTED — 3TO

3.2 TumoBble 3aJaHus JJs OUECHKH YMEeHHMH, NpuoOperaeMbIX B Xoje
U3Y4YeHUs IMCHUILUIMHBI (2-H dTam).

3.2.1 Moayns 1. CTtpoenue BeumecTsa

YkaKute HoMep NPaBUJIbLHOIO0 OTBETA:

1. T'uapokcua xpoma (I11) B3auMoaelHCTBYET ¢ KaxkAbIM U3 JBYX BEIIECTB:

1) Fe(OH), u KOH 3) CaCl, u HNO3

2) H2SO4 m NaOH 4) Na>xSO4 u CuSO4
2. B cxeme npeBparieHuii Al(OH); 4> ¥V —£ 5 Al(OH)3
BelecTBaMU «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO

1) KoSO4 u KOH 3) Na2SO4 u H2SO4

2) NaCl u HC1 4) HNOs u NaOH

3. Ilpu craBieHNH [IMHKA C THAPOKCHIOM Kalusi 00pasyercs
1) K2ZnO» 2) ZnH, 3) Ko[Zn(OH)4] 4) ZnO

4. Mennb u3 cynabdara meau (11) BeITecHsIeT MeTas
1) cepedpo 2) pTyTh 3) 30510TO 4) )xene3o

5. 'mapoxcu HaTpus He peazupyem C

1) AI(OH)3 3) ZnO
2) HaSO4 4) Ba(OH):

6. DnextponHas Gpopmyna 2s°2p’ COOTBETCTBYET aTOMY:
1) B 2) C 3) N 4) o

7. Tpu cBOOOIHBIE 3d — A.O. UMEET aTOM:
1) cr 2) Sc ) v 4) Ti
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8. Jlyist kucinopoia xapakTepHa CTETICHh OKUCIICHUS
1) -2,024 3) —2,0,4,6
2) -2,-1,0,2 4) -2,0,12
YKaxkuTe HOMep NPABWJIbHOIO OTBETA:

9. BeniecTBa ¢ KOBAJICHTHOW HEMOJISIPHOM CBSI3bIO 3TO:
1) kuciaopon 3) uMHK
2) XJIOPOBOJIOPO 4) amMmuak

10. Sp’- rubpuaM3anys B CIEAYIONICH YaCTHIIC:
1) NF, 2) PF, 3) BF, 4) SF,

3.2.2 Moaynp 2. O01iue 3aKOHOMEPHOCTH XUMHUYECKUX MIPOLECCOB

Ykakute HoMep NPAaBUJIbLHOIO0 OTBETA:

1. boJsiee yCTOMYMBBIN OKCHI:
1) % 02+ Ca— CaO, AH=- 635,97 KIx/Momb
2) 7 02 +2Ag — Ag0, AH=— 30,56 KJI>)x/Moub
3) %202 + Ba— BaO, AH=-558,51 K{x/Mob
4) %202 + Fe — FeO, AH=- 263,68 K]/[>x/Momb

2. OcHOBHBIE CBOICTBA MPe00JIalatoT B OOJIbIIEH CTENEHU Y OKCUAA (noomeepoume
pacuemamu)

1) AG® Kllx/Mons  CaO +  CO2 — CaCOs3
604,2 -394,38 -1128,8

2) AG® KIx/Moms  SrO + CO2 — SrCO3
-559,8 -394,38 -1137,6

3. Ecnu temnepatypHbiii KO3()PUIHUEHT CKOPOCTH XUMHUYECKON peakiuu paBeH 2,
TO ipu noBeIeHnn Temieparypsl oT 20°C go 50°C ckopocTh peakiuu

1) yBenuuuBaetcs B 8 pa3 3) yBenuuuBaeTcs B 4 paza
2) yBenuuuBaercs B 6 pas 4) yBenuuuBaeTcs B 2 paza
4. Jlns cmemenus paBHoBecus B cucteme SOz ) + Cla ) <> SO2Cl2 (1), AH <0
B CTOPOHY MPOAYKTOB PEAKIINU HEOOXOIUMO
1) noHU3UTH TEMMEpaTypy 3) HOHU3UTH KOHIIEHTPAIUIO
SO2
2) IOHW3UTH JIaBJICHUE 4) BBECTH KaTajanu3aTop
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3.2.3 Moaynb 3. PactBopbl. OKHCIUTEIbHO-BOCTAHOBUTEIbHbIE MPOLECCHI

1. Ina npurorosnenus 250 mun 0,2H pactBOpa ruapokcupaa kanusi, macca KOH
paBHa r

Ykakute HoMep NPaBUJIbLHOI0 OTBETA:

2. MaccoBast 10J11 CEpHOM KHUCIIOTHI B PacTBOPE, MOJIYUYCHHOM NPU CMEIIUBAHUHU

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 Boawl, HeoOxoaumast s mpurotoBiaeHus 500 r 12%-Horo pactBopa
paBHa u3 20%-noro pactBopa NaOH cocrasmuser r
1) 200 2) 300 3) 100 4) 250

4. PactBop, conepxkamuii 11,6 r Bemectsa B 400 r BOABL, 3aMep3acT IIPU TEMIIEPATYPE
(- 0,93°C). (K, , = 1,86 P40 K2y

MOJlIb
MoutsipHas Macca pacTBOPEHHOI'O BEILIECTBA pAaBHA

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

5. ucconumanus no TpéM CTYIIEHSAM BO3MOKHA B PaCTBOpE:
1) rugpokcuaa aTrOMUHUS 3) HUTpaTa aMOMUHUS
2) xJopuia antOMUHUS 4) oprodocdara kanus

6. HanbGomnee cnaObiM 3JIEKTPOJIUTOM SIBISIETCS:
1) HF 2) HCl1 3) HBr 4) HI

7. B xauecTBe KATUOHOB TOJBKO HOHBI H * 00pa3yroTcsl MpU IUCCOLHAIUN
1) NaOH 2) NaH2POq4 3) H2SO4 4) NaHSO4

8. YpaBHeHUe peakiuu NpakTUYECKU OCYIIIECTBUMON B BOJIHOM PacTBOPE UMEET BUJI
1) CuSO4 + 2KOH — K>SO4 + Cu(OH)>
2) Fex(S04)3 + 6HNO3; — 2Fe(NO3)3 + 3H2SO04
3) NaNOs + HCI — NaCl + HNO3
4) Ba(NOs3)2 + 2NaOH — 2NaNOs + Ba(OH):
9. PactBop rumpokcuma Oapus mmeer pH = 12. KonuenTpaiuss OCHOBaHUS B
pactBope npu 100 % gucconuanuu paBHa MOJIB/JT

YCcTaHOBHUTE COOTBETCTBHE

10. Mexny Ha3BaHHWEM COJIM U YPAaBHEHUEM €€ TUAPOJIN3A MO NEPBOM CTYIIECHU

Ha3zBanue cosin YpaBHeHHe THAPOIH3A
A) cynbhuUT HaTpUSI 1) SO} + H,0 <> HSO; +OH "
b) runpocynbdut HaTpus 2) CO; + H,0 <> HCO; +OH "
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B) cynbdun Hatpus 3) HSO; + H,0 <> H,S0, + OH"~
I') kapOboHat HaTpus 4) HCO; + H,0 <> H,CO, + OH"
5) S* +H,0 < HS +IH ~
11. Mex 1y Ha3BaHWEM BEIIECTB U MPOAYKTAMH UX TUIAPOIH3A

Ha3Banue BemecTBa IIpoaykTsl ruapoU3a
A) anerat aMMOHUS 1) H3POs; u HI
B) xnop 2) HCl u HCIO
B) nonun dhochopa (I11) 3) H3PO4 u HI
4) CH3COOH u NH4OH
12. Mex 1y CONBIO M pPEaKUEN Cpeapl €€ BOJHOTO pacTBOpa
Ha3zBanue cosin Peakuus cpeambl
A) Hutpar 6apus 1) kucnas
b) xnopun xeneza (III) 2) HeTpasibHas
B) cynbdar ammonus 3) menoyHas

I') anerart kanus
13. mexxny OB—peakuueit u ee THIIOM

OKHCINTETbHO-BOCCTAHOBUTEIBLHAS PeaKus Tun peakuuu

A) 3H,S + 2HNO3 — 3S + 2NO + 4H>0O 1) JucriponopliuOHUPOBAHUS
b) 5Nal + NalO; + 3H2SO4 — 31> + 3NaxSO4 +3H,0  2) BHyTpuMOnekynspHas

B) Cl; + 2KOH — KCI + KCIO + H20 3) MexmonekynsapHas

I') 2KClO3; — 30, + 2KCI 4) ConponopiMOHUPOBaAHUS

14. Jlng peakiiun ~ KoCrO7 + KC1 + H2SO4 — KoSO4 + Cr2(SO4)3 + Cl + H20,
€cin
(ooag/za, =+ 1,36B, 0’ cror/

K03 PUIHeHT TIepel BOCCTAaHOBUTEIEM

=1,33B; DJIC = , CIIEIOBaTEJILHO

203"

YkaKute HoMep NPaBUJIbLHOIO0 OTBETA:

15. TosbKO BOCCTaHOBUTEINILHBIE CBOMCTBA MPOSBIISAECT BEIIECTBO

1) KIO3 2) KIO; 3) KI 41z
16. OKuCIUTETHLHO-BOCCTAHOBUTENIBHYIO JIBOMCTBEHHOCTh MPOSBISIOT  (JBa
BapuaHTa oTBeTa): 1) N» 2) NH3 3) NaNO> 4)
NaNO3

3.2.4 Moaynb 4. JIeKTPO-XUMHUYECKHE MPOLEeCChI

Bo10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

1. B ranpBaHUYECKOM 3JIEMEHTE KaTOJ — KOOAIBTOBBIN 3JIEKTPOJI, TOTJA
aHOJl — JIEKTPOJ
1) onoBsSiHHBIN 2) CBUHIIOBBIN 3) MenHbIN 4) MapraHioBbIi

VYcnoBHO — rpaduueckas cxema rajibBaHUYECKOr0 3JIEMEHTA
IIpoueccsl Ha eKTpoOaaX
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YcTaHOBUTE COOTBETCTBHE:

2. Buabl Koppo3umu:

1) mo mpupojie OKpyk aroiieu cpebl
2) Mo MexaHu3My Ipoiiecca
3) o xapaxkTepy pa3pylieHus: MeTalia

IIpumepsr:

a) husndeckas

0) atmocepHas

B) XUMHYECKas,

') MECTHas

1) paBHOMEpHas

€) DNEKTPOXUMHUIECKas
&) MEKKPUCTAIITUTHAS
1) IOYBEHHAas

K) OMosioruyeckas

J1) )KUJIKOCTHAS

3. JIyist 3a1MThl METAIIIa OT KOPPO3UU IPUMEHSIOT

CnocoOnI:

1) xumMnueckue
2) pusnueckue
3) 2IIeKTPOXUMUYECKUE

4. [Tpu srexTposm3e pacTBOpa COJIHM HA aHOE

Paszpsxkaercs
1) kuciaoposa U3 BOJIbI
2) KUCTIOTHBIN OCTaTOK

5. B cocTtaB conu BXOOUT
MeraJsn:
1) akTUBHBII
2) cpeaHel aKTUBHOCTH
3) MaI0aKTUBHBIN

IIpumepsr:

a) SMaJINpOBaHUE

0) cyasharupoBaHue

B) raJIbBAHOIMOKPBHITHE

r) pochoTupoBanue

1) CMa3Ka MacJiaMu

€) OKCUJIUPOBAHUE

) TOKPBITHE JIAKaMHU

1) UHTUOUPOBaAHUE

K) JIETUPOBaHUE

J1) IOKPBITHE TIOTUMEpPaMu
M) TaCCUBUPOBAHUE

H) YCTaHOBJIEHUE MTPOTEKTOPOB
1) KaToJHas 3aluTa

KucaoTHbIi 0CTATOK — AaHUOH
a) cyJIbQu

0) dbochar

B) cynbdar

T') XJOpHUJ

1) cyiabput

e) opomu

Ha xaTone BbigeasieTcs:

a) MeTaJlI

0) BOAOPO/I U3 BOJIBI

B) METAJIJI ¥ BOAOPOJ U3 BOJIBI
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Bo10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

6 U3 cmecu xatuonos: Ag'; Cu®'; Fe**; Zn?" | B paBHOI KOHIIEHTPALKH, B IIEPBYIO
odepe/ib Ha KaTOJle BOCCTAHOBHUTCS KATHOH:
1) meau 2) )Kenesa 3) nuHKa 4) cepebpa

7. Kasbnmii MOXHO MOTYYUTh U3 XJIOPUAA KATBITUS TyTeM
1) anexkTponuza pacTBopa 3) BOCCTaHOBJIEHUS BOJIOPOJIOM

2) aNeKTpOn3a paciiiaBa 4) TEpMHUYECKOTO PA3JIOKEHUS

3.3 TumnoBble 3aJaHUs IJIs1 OUEHKH HABBIKOB, MNpHOOpeTaeMbIX B XOje
HU3Y4YeHHUs QM CHUILTHHBI (3-i 3Tam)

3.3.1 Moayns 1. Ctpoenue BemecTsa

Bo10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

1. XnopoBoiopo/iHAsT KHUCJIOTAa B3aUMOJIEUCTBYET C KaXKJIbIM M3 JBYX BEIIECTB
(HanuUIMTE ypaBHEHUS PEaKIIHi):

1) xJ0pOM U IMHKOM

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

3) rugpoxcuaom xene3a (II) u uutparom cepedpa

4) TUAPOKCHUIOM KaJTUs U XJIOPHUIOM KaJThs

2. Hamummure YPaBHCHUA pCaKHHﬁ, C MOMOIIBIKO KOTOPBLIX MOKHO OCYIICCTBUTDH

IpEBPALIEHUS
S — SO2 —» SO3 — KHSO4 — K»xSO4 — KC1

2+
3. DnextpoHHas popmyia noHa D 3s’ 3p° COOTBETCTBYET aTOMY:

1) Ca 2) K 3) Sc 4) cCI
4. AToMy Fe B BO30YX/JI€HHOM COCTOSIHUM COOTBETCTBYET (popMyia:
1) 4s'3d°4p' 3) 45°3d°4p’
2) 4s°3d’ 4) 4s'3d°4p’

5. Huzmias creneHp OKMCIEHUS ISt DJIEMEHTA C DIICKTPOHHOU (hOpPMYIIOit
4s*3d"4p* paBHa:
1) -2 2) -3 3) -1 4) —4

6. IlpocTpancTBeHHass KoH(UTypalus IUIOCKash TPEYyrojibHasi COOTBETCTBYET
YaCTUIIAM (/1Ba BapuaHTa OTBETA):
1) PH, 2) BH, 3) S, 4) so,

3.3.2 Moaynb 2. O01mue 3aKOHOMEPHOCTH XUMHYECKHUX MIPOLECCOB.
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Bo10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

1. Okucnenue pocuHa MPOTEKAET MO YPAaBHEHUIO:

AHO()Gp KJIxx/Mons 2PH3+ 40, — P,0s +3H,O, AHx.p.=—2360,0
0 —1492,0 —285,8

tertoTa oopazoBanus ¢ochuna (PHs3) paBna:
1) + 105,2 KJI/Mons 3) + 92 Kx/Monb
2) + 5,3 KIx/Monb 4) —5,3 KJx/Monb

2. Ecnu surtanenus oOpazoBanus MgO pasna (— 600 K/[x/Momb), TO KOJIUYECTBO

TEIJIOTHI, BBIICIISIEMOE MPHU CTOPAaHUU 24 T MarHus, paBHO KIx
1) 150,5 2) 300 3) 600 4) 794
3. IIpu moBwIIEHUH AaBJAEHUS B 2 paza ckopocTh peakiuu 2SO0z ) + O2 1)—2S03(r)
YBEJIUUUBACTCS
1) B 4 paza 2) B 6 pa3 3) B 8 pa3 4) B 2 paza

4. ITpu nnpoBeaenun oopatumoit peakiuu  2CO ) + Oz () <> 2CO2 (1)

HauvanpHble KoHIeHTparuu CO um Oy Obuin cooTBeTcTBeHHO paBHbI 0,8 m 0,5
MOJIB/JI, @ B COCTOSIHUM paBHOBecusi KoHIeHTpamuss CO:> coctaBmia 0,2 MOJB/I,
TOTJa KOHCTAHTa PaBHOBECHS paBHA

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

3.3.2 Moayinb 3. PacTBOpbl. OKHUCIUTEIbHO-BOCTAHOBUTEIbHBIE MIPOLECCHI

Bo10epuTe NpaBUJIbHbIA BADUAHT OTBETA:

1. O6sém 0,1H pactBopa NaOH, HeoOxoaumbIii aiist Hertpanuzamuu 20 ma 0,2H

pacTBOpa XJIOPOBOIOPOTHON KUCIOTHI paBEH MUT
1) 40 2) 35 3) 30 4) 20

2. 2 nutpa 0,2M pactBopa H2SO4 conepxar I YUCTOTO BEIECTBa
1) 39,2 2) 19,6 3) 9,84 4) 78,4

3. Macca xene3znoro kynopoca (FeSO4 - 7H20) — rentaruapara cynbdara xene3a
(I1), neooxonumas st mpurorosienus 200 r 5%-Horo pactBopa cyib(dara xene3a
(I1), paBHa r

1) 18,3 2)9,15 3) 36,6 4) 27,5
4. [laBnenuie nmapoB Bojwl mipu 25°C cocrasinsieT 3,167 xlla. [laBnenue napa (xlla)
Haja pacTBopoM B 450 r koToporo coaepkutcs 180 r riIroKo3bl, paBHO klla
1) 1,267 2) 2,969 3) 1,198 4) 1,900
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5. OcmoTHueckoe nmaBlieHHWE pacTBopa, cojaepxkamero 0,2 T pacTBOPEHHOTO
BemectBa B 300 mm pactBopa npu 27°C paBno 27,7 klla. Momgpuas macca
pPacTBOPEHHOIO BellecTBa paBHa: 1) 60 2) 30 3) 90
4) 66

6. YpaBuenuw peakuuu Fe(OH): + H2SO4 — FeSO4 + 2H20 cooTBeTCTBYET
COKpPaICHHOC NOHHOC YPAaBHCHUC!
1) Fe** +SO;" — FeSO, 3) H,S0, + Fe** — FeSO, + H,0
2) OH  +H" — H,0 4) Fe(OH), +2H"* — Fe™* +2H,0

7. CokpaiieHHOe HWOHHOE YypaBHeHHe Ca’* +CO; — CaCO, COOTBETCTBYET
B3aMMO/JICHCTBHUIO BEIIECTB

1) CaCl2 u Na2COs 3) CaS u CO2

2) Ca(OH)2 u CO> 4) Ca3(POs)2 u K2COs
8. Ilpu B3aumopeiictBun okcuaa yriepoaa (IV) c uz6wsiTkoM pactBopa KOH
oOpa3zyercs

1) kapOoHat kanusi U BojJa 3) ruapokapOOHAT KaIus

2) kapOoHaT Kanus 4) ruipokapOOHAT KaJlusl U BOJa

Cymma k03(PuIMeHTOB B KpaTKOM MOHHOM YpaBHEHUHU paBHA

9. Ilpu B3ammojeicTBUU HWOHOB Cu’* ¢ cepoBogopomoMm (H»2S) nHaGmromaercs
oOpa3oBaHue
1) yepHoro ocajaka 3) Oyporo ocanka
2) 6emnoro ocaaka 4) TEeMHO-CHUHETO OCaJKa
10. OgauM U3 NPOAYKTOB TUApoau3a oprodocdara HATpUs MO BTOPOMl CTYNEHU
SIBIISICTCSI

1) NaH2POq4 3) Na,HPO4
2) H3PO4 4) NaHPO4
11. Ulenounas cpega oOpazyeTcst IpU paCTBOPEHUU B BOJIE KaXKJA0U U3 ABYX COJieH
1) KNO3 u K3POq4 3) KoS u K5POy4
2) FeSO4 u KC1 4) K2SO4 u CH3COOK
12. Metunopan:x KpacHbIil TP PACTBOPEHUHU B BOJE KAXJIOM U3 ABYX COJIEH:
1) Fe(NO3)2 u CuSO4 3) ZnCl; u Li2CO3
2) NaxSO4 u K»S 4) CrCls u KCl

13. IIpu B3auMOJEHCTBUM BOJHBIX PACTBOPOB cojied cynb(dara alTiOMUHUS U
KapOoHaTa HaTpusi, cyMMa KO3(h(PUIIMEHTOB B KPaTKOM HOHHOM YpaBHEHUU PaBHA
)9 2)10 3)13 4) 15

14. B ypaBHeHMM s pacyeTra KOHCTAHThl THAPOJW3a LHUAHUJA HATPUS HE
YUYUTHIBAETCA 3HAUCHUE KOHUECHTPALIUN
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1) |Na | 2) [HCN] 3) lor | 4) len-|
15. B ypaBuenun peakuun Mg + H2SO4 (koHIL.) — Ko3(ppunreHT
nepen okucaurenem: 1) 5 2)4 3)8 4) 4

16. B ypaBHeHUMN peakum, cxema KOTOpOu

H>S + K2Cr207 + HaSO4 — S + Cr2(S0O4)3 + K2SO4+ H20
cymma ko3 dunrenTos: 1) 20 2) 25 3) 30 4) 15
JlaiiTe momHOE perieHue 3a1aHusl, UCTIOIb3YysSI HOHHO-3JIEKTPOHHBIA METOI.

3.3.4 Moaynb 4. JIeKTPO-XUMHUYeCKHE MPOLeCcChl

Bo10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

1. DnexTpoAHbI NOTEHIIHA MAaPTaHIIOBOTO AJIEKTpoa paBeH — 1,238B
(¢"ww /,,, = —1,179B), KOHIIEHTpAIUsA HOHOB Mn’" B pacTBOPE COCTABIISCT M

2. DJIC ranpBaHHYECKOrO »JJIEMEHTA, COCTOSIIEr0 M3 MEIHOTO M IIMHKOBOTO
3JIEKTPOJIOB, MorpykeHHbIX B 0,01M pacTBopsl ux cynbdaros (¢’c /., = 0,34B,
9"z /,, = —0,76B) paBHa B

1) 0,70 2) 1,10 3)043 4)0,28
PaccmoTpute paboTy ragpBaHMYECKOTO 3JIeMEHTa (MPOIECChl Ha AJEKTPONax, UX
3apsbl).

Bo10epuTe NpaBUJIbHbIA BAPHAHT OTBETA:

3. B cucreme: (kucnas cpena HCI) .

Ni Ag Koppooupyem Cu
@ @ 1) Anog — Cu
2) Karox — Ni
3) Anon — Ag
4) Katon — Ag
Cu

VYcnoBHO — rpaduyeckas cxema raibBaHUYECKOT0 dJIEMEHTA
XUMHU3M MPOIIECCOB Ha AJIEKTPOJax

4. TTokpriTHe KaTogHOE: 1) 0J10BO — XpOMOM 3) HUKEIb — [TUHKOM
2) ko0aNbT — MapraHiem 4) xxene3o — MeJIbIo

[Ipu HapylieHUU TOKPBHITHS BO BIAXXHOM BO3AyX€ yCJIOBHO-Tpaduueckas cxema

rajbBaHHUYECKOTO PJIEMEHTA

XUMU3M IPOIIECCOB Ha ANEKTPOaaX

5. IlpotexkTtopom st kKaamusi siBisiercs: 1) cBuneny 2) xkene3o  3) Hukenb 4)
0JIOBO.
YcnoBHO-Tpaduyeckas cxema raibBaHUuecKoro snemenTa (kucnas cpeaa HCI)
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XUMU3M IPOLIECCOB HA AIEKTPOAAX
6. /{151 mOKpBITUS MeTaJlJ1a HUKEJIEM AJIEKTPOJIN3 BEAYT, UCTIONb3YS
1) K — HukeneBbId 3) K — yronbnsiii
2) A — HUKeJeBbIN 4) A — yronpHbI!

7. Ilpu anekTponuse pacTBopa cysib(aTa Kaiaus, cpeaa pacTBopa y KaToa:
1) kucnas 2) menovyHas 3) HelTpanbHas

8. [lpu nsnextponuse pacTtBopa cylbdaTa IMHKA (aHOJ IMHKOBBINM) Ha aHOJE

MIPOUCXOJIUT:
1) pacTBOpeHuUE IMHKA 3)BBIlIENICHHE IIMHKA
2) BBIJIETICHUE KUCTIOPOJa 4)BbIZICIIEHHE BOAOPOAA

VYkaxkuTe mpoiecchl Ha 3JIEKTPOJIaX U COCTAaBbTE CYMMapHOE YPaBHEHUE PEAKIIUHU.

9. I1pu snekTponu3e pacTBopa kKapOoHaTa Kajaus ¢ TpaUTOBBIMHU JICKTPOJAMH HA
KaToJ1€ MPOUCXO/IUT:
1) ocaxxnenue Kamus
2) BBIIEIICEHHE BOJAOPOAA
3) BBIJIETIEHUE KUCIOPOa
4) Beinenenne CO2
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87.

88.

89.

90.
91.
92.
93.
94.
95.

Bonpockl 115l MOATOTOBKH K IK3aMeHY
Crpoenue aroma. PaGotel Peszepdopna. Monens atroma no Peszepdopay. Ee
JOCTOMHCTBA W HEJOCTATKH, OCHOBHBIE DJJIEMEHTAPHBIC YACTHIIBI aTOMA.
N30To11BLI.
Mopnens aroma no bopy. Iloctynatel bopa. HopmansHOoe u BO30y>KIeHHOE
coctosiHUS artoMma. Jlyamusm mpuponbl 3iekTpoHa. [loHsTe 00 opOuTanm.
Buasl cummerpuu opOuraneii: s-, p-, d-, f-opouranu.
KBanToBpIe umcna: TaBHOE, OpOWTAIBHOE, MArHWTHOE, CIHUHOBOE. WX
(U3UYECKU CMBICT U B3aUMOCBSI3b.
DneKTpoHHAs CTPYKTypa MHOTOXJICKTPOHHBIX aTomoB. [lpuarmun [laymnm,

npaBuino XyHJAQ, NPUHIUI MHUHUMAJIBHOTO 3amaca 3JHEPrud — IMPaBUIO
KieuykoBCKOTrO.
Crpyktypa MePUOAUYECKOU CUCTEMBI XUMUUYECKUX 3JIEMEHTOB

.. MenneneeBa. s-, p-, d-, f — nsIeMeHTB, UX MECTO B MEPHUOIUYECKOM
CUCTEME.

BaneHnTHple SJ€KTPOHBI aTOMOB »JJIeMEHTOB: s-, p-, d-, f — cemeiicTBa.
BaneHnTHOCTH aTOMOB B HOPMaJIBHOM U BO30Y>KJIEHHOM COCTOSHHH. [10sSICHUTD
Ha npuMepax. CTeneHb OKUCIICHHUS.

[leproguYHOCT, CBOMCTB XHMMHUYECKHUX DJEMEHTOB: aTOMHBIE paJUyCHhI,
MOTEHIIMAJl MOHU3AIMU, DHEPrus CPOACTBA K JJIEKTPOHY, OTHOCUTEIbHAS
AIEKTPOOTPULIATETHLHOCTH ATOMOB.

KoBanenTtHas cBsizb, €€ 00pa3oBaHUE U OMNpPENEICHUE HA MPUMEPE MOJIEKYJIbI
Bojiopoaa. I'paduk 3aBUCMMOCTH TOJHOM IHEPrUH CHUCTEMBI OT PACCTOSHUS
MEXY SIApaMU aTOMOB BOJIOpPOAA.

OOMeHHBIE MeXaHM3M O00pa30BaHUs KOBAJCHTHOW CBS3H, TMOSCHUTH Ha
npuMepe. CBOMCTBO HACHIIIAEMOCTH KOBAJIEHTHON CBSI3M 1O OOMEHHOMY
MEXaHU3MY.

JIOHOpHO-aKIENTOPHBIA ~ MEXaHW3M  OOpa3oBaHUsA  KOBAJIEHTHOW  CBS3H,
MOSICHUTH Ha IPUMEPE MOHA AMMOHHUSI.

Tumnel KOBaJIGHTHOM CBSI3M MO CIOCOOY MEpeKphIBaHUS OpOUTaNeil: curma- u
MU-CBSI3U, X 0COOEHHOCTH. [losicHUTh Ha mpuMepe.

OcHOBHbBIE TIapaMeTphl KOBAJEHTHOW CBSI3U: SHEPrusi CBS3U, JJIMHA CBS3H,
KPaTHOCTb CBSI3H.

[IpocTpancTBeHHast KOHGUTYpalUsi MOJIeKYJl. Teopusi THOpUAN3aIU AaTOMHBIX
opbuTaneii: sp, sp?, sp’, sp°d, sp>d* — rubpuauzanys.

HamnpaBiieHHOCTh KOBAJICHTHBIX CBSI3€M B MOJIEKYJIaX BOJIbI U aMMHaKa.
[TossIpHOCTE XUMUYECKOU CBSI3U. JIUTIOJIBHBIA MOMEHT.

Knaccudukanus XMuMHUYECKUX BEIIECTB: OKCHUJIbI, TUAPOKCUIBI, COH.

Oxcuapl, Kiaccupukaius, XuMruaeckrue cpoictBa. CriocoObl MOJTyUYEHUS.
[IepBbIil 3aKOH TEPMOAMHAMUKHU. DHTAJIBIIHS.

TennoBo#t 3¢ PexkT XUMHUUECKON peaklny, TEPMOXUMHYECKUE YPAaBHEHUS, UX
ocobenHoctu. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CranmapTHas
TeTuI0Ta 00pa30BaHMUS.
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104.
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110.

111.

112.

113.

114.

115.

BTtopoii 3akoH TepMOAMHAMUKHU. DHTPOMUS U CBOOOIHAs 3Heprus ['nb0ca, ux
W3MEHEHHE B CAMONPOM3BOJBHBIX mporeccax. Kpurepunm mnpoTeKaHUs
XUMHUYECKUX PEAKIIHM.

CKOpOCTh XUMUYECKON PEAKIIUH B TOMOT€HHOW CUCTEME. 3aKOH AEHCTBYIOIINX
Macc (3[IM), KoHCTaHTa CKOPOCTU peakIuu, ee GU3NIEeCKUN CMBICI.

@aKkTOphl, BIUAKOIME HAa CKOPOCTh TOMOT€HHOW pPEakUWu: TeMIeparypa,
npaBwio Baut - T'odda, ero Marematmyeckoe BbIpaKeHUE. AKTHUBHBIC
MOJIEKYJIbI, SHEPTUSI aKTUBALUU.

CKOpoCTh XMMHUYECKUX pEaKIUi B TETEPOTCHHBIX CHUCTEMax, (aKTOpHI,
BIIMSIFOIIIME HA CKOPOCTS.

XUMHAUYECKOE PAaBHOBECUE, KOHCTAHTa PABHOBECHS, €€ BBIBOJ Ha MPUMEPE
CUHTE3a aMMHaKa, ee PU3NUEeCKU CMBICI.

Cmemenne xumuueckoro pasHoBecud. [Ipunnun Jle-Ilarense. [loscHuTh Ha
MpUMepax.

PactBopbl. PactBopbl HeanekTposuToB. OcMoc. OCMOTHYECKOE [1aBJICHHUE
pacTBOpPOB HEANEKTpoiauToB. 3akoH Banrt-I'odda, ero wucnonp3oBanue B
CEIIbCKOM XO3SIMCTBE.

Haceiiennsii  map. /JlaBiieHMe HACBIIEHHOTO Ilapa HaJ  pacTBOpaMu
HEAJIEKTPOIUTOB. I1epBhlii 3akoH Pays.

[ToBpIllIEHNE TEMIIEPATYPbl KUIIEHUS PAaCcTBOPOB HEIJIEKTPOIUTOB. BTopon
3aKOH Payus.

[TonmkeHnue Temieparypsl 3aMep3aHusl PaCTBOPOB HEIEKTPOJUTOB. BTopou
3aKOH Payus.

OTKIJIOHEHHE PAaCTBOPOB KUCIIOT, OCHOBAaHMM U colieir oT 3akoHOB Bant-I'odda
u Payns. M3oronnueckuii koagpunrent Bant-I'odda.

TemnoBoit 3¢ ekt pacTBopenus. [ mapaTanus U coabBaTaINs.

PacTBOpBI 21eKTpOIUTOB. MEXaHU3M 3JIEKTPOIUTHYECKON TUCCOLUALINY.
Teopus 37eKTPONUTHYECKON auccoranni. OCHOBHBIE MTOJI0KEHUS.

CreneHp  dJEKTpoJUTHYECKOW  muccoranuu. CuiabHbIE W Cia0ble
31eKTPOJUThL. DAKTOPBHI, BIUSIONINE HA CTENEHD TUCCOLUALINY.

Kucnorel ¢ TOYKH 3peHUS TEOPUU DINEKTPOJUTHUYECKON JUCCOLIMALINM.
Hucconmanus kucnoT. OOmue cBoiicTBa KUCIOT. [losicHUTH Ha mTpuMepax,
COCTaBUTh YPABHEHHS PEAKIUM.

OCHOBaHHSI C TOYKH 3PEHUS TEOPHUH DIIEKTPOIUTUYECKONW JUCCOLIMALIHM.
Hucconmanuss ocHoBaHui. OOmme cBoicTBa ocHOBaHWM. IlosicCHUTE Ha
MpUMEpPaxX, COCTABUTh YPABHEHUS PEAKIIUH.

Comn ¢ TOUKM 3pE€HUST TEOPUU  IJIEKTPOJUTHUYECKOW  JUCCOLIMALINM.
Hucconmanus coneid. Kiaccudukanus coneit. IloscHuTs Ha npumepax,
COCTaBUTh YPABHEHHS PEAKIMN, XapaKTEPU3YIOIINE CBOMCTBA CPEAHUX COJIEH.
HNonuble peakuun oOMEHAa B PacTBOpaX OJJIEKTPOJUTOB. YCIOBUS UX
nporekanus. [IpuBectu npumepsl.

Cnalbie snekTponuthl. Jluccormumanusi ciaa0biXx 3ieKTpoiauToB. KoHcranTa
JTMCCOIMAIINK. 3aKOH pa3daBieHus OCTBaIbAA.
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117.
118.
119.

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.

DJIEKTPONIUTHYECKAsT auccouuanus Boabl. VMOHHOE NPOU3BEACHHUE BOJBI.
Bonopoanbliii moka3arensb.

['maponns coneit. Cnydau ruapousa conei. [IpuBectu npumMepsl.

Crenens ruaponnsa. GakTopsl, BAUSIOIINAE HA TUAPOJIN3.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU: OKHUCJIEHHUE, BOCCTAHOBJICHHUE,
OKHCJIMTEIb,  BOCCTAHOBHUTEIb,  MOAOOp  KOX(P(PHUIMEHTOB  METOJOM
AIEKTPOHHOTO OajaHca.
3aBUCUMOCTh OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX CBOWCTB JJIEMEHTOB OT
CTPOCHUsI HMX aTOMOB. BaXHEWIIMe BOCCTAHOBUTENM U OKucauTenu. Mx
MIPUMEHECHHUE.

Tunbl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuii. lIpuBectn mnpumepsl.
Pacuetr 2/1C.

Oco0eHHOCTH B3aUMOJICHCTBUSI METAJIJIOB C KUCIOTAMHU OKUCITUTEISIMH.

DNeKTpOIHbIA TOTEHIMAl MeTaaia, (aKTOpbl, BIMSIONIME HA BEIUYUHY
3JIEKTPOIHOrO MOTEHIINANA.

Bonoponusiii anektpoa. CTaHgapTHBIA SJIEKTPOAHBIM MOTEHIMAN MeETasia.
Psn nHanpskeHuid METAIIOB.

PacdeT 351€eKTpOAHBIX MOTEHUHAIOB METAJIOB JJISI MPOU3BOJIBHBIX YCIOBHI.
YpaBuenue HepHcra.

I"anpBaHMYeckue 35eMeHThl. MeaHo-1uakoBbIi ['9. Pacuer 3 /(C.
KoHneHTpamoHHbIe ralbBAaHUYECKUE DIIEMEHTHI.

CBHHLOBBIN aKKYMYJISAITOP, €r0 YCTPOMCTBA, MPOLECCHI, NMPOTEKAIOIINE IMPH
3apsiike U paboTe, ero JOCTOMHCTBA U HEJJOCTATKH.

Cyxwue s1emeHTbl. MapraniioBo-IMHKOBBIN TAJIbBAHUYECKUN SJIEMEHT.
TonnuBHBIE 3J€MEHTHL. BOIOPOIHO-KHUCIOPOAHBIA TOIUIMBHBIA 3JIEMEHT.
[Ipomnecchl, mpoTekaroiue npu padoTe.

DIIEKTPOIN3. DIEKTPOJIN3 PACILIABOB SIICKTPOIUTOB.

DNEKTPOIU3 pacTBOPOB PIEKTPOIUTOB (MHEPTHBIE JIEKTPOIbI).

DJIEKTPOIU3 PACTBOPOB SJIEKTPOJIUTOB C PACTBOPHUMBIM AHOJOM, IMOJYYEHHUE
AJIEKTPOJUTUYECKON MEJIH, HUKEJIUPOBAHUE, XPOMUPOBAHHUE.
3aKOHBI AJIEKTpoJn3a. 3aKkoH Dapajes.

Koppo3zust metamnos, ee Buabl. OCHOBHBIE TPUUYUHBL.

XuMHn4eckas Kopposus MeTasnoB. [loscHuTs Ha mpuMmepax.

DIIEKTPOXUMHUUYECKAST KOPPO3Us METAJIOB, MMOJTBEPAUTH TPUMEPAMU B KUCIION
Cpee 1 BO BIAXHOM BO3/IyXE.

OCHOBHBIE CITOCOOBI 3aITUTHl METAIIOB OT KOPPO3HUH.

AHOJHBIE U KAaTOAHBIE TOKPBITHS METAJIOB.

[IpoTekTopHas 3auTa METAITIOB OT KOPPO3HUHU.

OOmue cBoiicTBa MeTauioB. Meramnueckas cBsA3b. [lomydeHne MeTasuioB:
MUPOMETAJUTYPTUsl,  TUAPOMETAJUIYPrUs,  SJIEKTPOXUMUYECKHE  METOMBI
BBIJICJICHUSI METAJJIOB U3 PY/I.

XUMHSI METAJUIOB: MIEIOYHbIE METAIUTBI — 1 A Tpynna.

[[lenouno3eMenbHBIE METAIBI — 2A Tpymnma.

Bopna. JKecTkocTh BOABI U €€ yCTpaHEHUE.
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145.  Meraysl HOATPYNIIBI ATFOMUHAS — 3A TPYIIIHL.
146. Amromunuil. XuMu4yecKkue CBOMCTBA, aM()OTEPHOCTh TUAPOKCUA ATIOMUHUS.
147.  Xpowm.
148. Mapraser.
149. Mertaiuibl ceMencTBa XKenesa.
150. Meramnsl 1B-rpynmel /Menb, cepedpo, 30J10TO/.
151. Mertamnsl 2B-rpynmnsl /HUHK, KaAMHM, PTYTh/.
152. Csunen.
Anzopumm omeema no Xumuu Memaniog:
7. llonoxkeHue B MEPUOAUYECKON CUCTEME, U3MEHEHHUE CBOKMCTB B rpynne: O30,
MOTEHIIMAJIa HOHU3AIIUH.
8. Crpoenue aToma: a) anekTpoHHas ¢dopmyna, 0) rpaduueckoe HU300pakeHUE
BAJICHTHBIX DJICKTPOHOB, B) YCTOWYMBBIE CTENEHU OKHUCIEHUSA, T) (HOpMYIIbI
OKCHUJIOB U TUJPOKCUJIOB B YCTOMUYUBBIX CTEIECHSIX OKUCIICHUSI.
9. ®usnyeckue CBOKCTBA.
10. Ilomy4yenue Mertanna.
11. XuMudeckue CBOMCTBA MeTajljia, OKCHUIa, TUAPOKCHUIA, COJIEH.
12. IIpuMeHEeHNE METAIIJIOB U CILUIABOB, OKCUJIOB, TUAPOKCHUIOB, COJIEH.
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4. METOAJUYECKHUE MATEPUAJIbI, OTPEAEJAIOIIUE ITPOLHENLYPbI
OIIEHUBAHMSA 3HAHWI, YMEHUI, HABBIKOB U (MJIN) OITBITA
AEATEJBHOCTH, XA-PAKTEPU3YIOIIUX OTAIIOB ®OPMHUPOBAHMUSA

KOMIIETEHIIUM TEKYIIEI'O KOHTPOJISI U TIPOMEXKYTOYHON

ATTECTAIIMA

CoaeprkaHue OLIEHOYHBIX CPE/ICTB [IJIsl BbISIBJICHHS C(DOPMHPOBAHHOCTH KOMIIeTeHIM

Pesynbratel 00yuyenus(Otanbl | Komner | CopepikaHue OIICHOUHBIX CPEICTB /TS BHISIBICHUS
(bopMHpOBaHUS KOMIIETEHIIMK) | €HIMH | cOPMHUPOBAHHOCTH KOMIETEHIUH Yy CTYIEHTOB IO
3aBEpUIEHUH OCBOCHUS JUCLUILINHEI (YPOBEHB
OCBOCHMS1)
YIAOBJIETBOPU- xoportuo (4) OTIINYHO (5)
TenbHO (3)
3Hanus, npuodpeTaemMblie B OIIK-2 | oOyuaromuiicss | oOydarouuiics | oOyJaromuiics
X0/1¢ 0CBOCHUSI AU CHBIIINHBI MMEEeT 3HAaHUsI | TBEPJO 3HAET | MIyOOKO U
(1-# 3Tam) TOJIBKO Marepuail, IIPOYHO YCBOMUII
(byHIaMeHTaIbHBIE Pa3/ieibl OCHOBHOTO IPaMOTHO U IIPOrpaMMHBII
o01eit XuMuH, B T.4. MaTepuaia, HO | O CyLIECTBY | Marepual 1o
XUMHUYECKHE CUCTEMBI, HE YCBOWJ €r0 | M3Jaraer ero, | XMMuH,
XUMHUYECKYIO TEPMOANHAMUKY JeTay, HE JIoNycKas | MCUEPIBIBAIOILL
U KHHETUKY, pEaKLIHOHHYIO JIOITyCKaeT CYILLECTBEHHBI | €,
CIOCOOHOCTH BEIIECTB, HETOYHOCTH, X II0CJIEI0BATENb
XMUMUYECKYIO UICHTH(PHUKAIINIO, HEJOCTAaTOYHO | HETOYHOCTEN | HO, YETKO U
IIPOLIECCHI KOPPO3UU U METObI IIPaBUJIbHBIE B OTBETE HA JIOTUYECKHU
60pbOBI C HUMU; (OpMYIHPOBKH | MOCTABJICHHBI | CTPOMHO €ro
KJ1acCU(UKALIUIO i BOmpoc n3JIaraer
HEOpPraHMYECKUX BEIIECTB,
CTPOEHME MPOCTHIX U CI0KHBIX
BEIIECTB; CBOICTBA
XUMHUYECKHUX 3JIEMEHTOB
(MeTaoB);
Ymenns, npuodperaembie B OIIK-2 | conepkaHue coJiepKaHue o0yyaromuics
X0/1e 0OCBOCHUS Kypca OCBOEHO | Kypca ri1y0oKO U
AUCHUIIMHBI(2-11 3Tam) YaCTUYHO, HO OCBOEHO MIPOYHO YCBOMJI
HCIOJIb30BaTh 3HAHUS B npooesbl He IIOJIHOCTHIO, TEOPETUYECKHE
00JIaCTH XUMHHU JJIS1 OCBOCHUS HOCSIT BCE OCHOBBI XMMUH,
TEOPETUYECKUX OCHOB U CYILLIECTBEHHOI'O | IPEAYCMOTPEH | NCUEPIIBIBAIOLL
IIPAKTUKU IPU PEILICHUN XapakTepa Ipu | Hble e,
MH)KEHEPHBIX 33/1a4 B 00JacTH OTBETE Ha IIPOrpaMMbl II0CJIEI0BATENb
AIIK; onpenensrtb MOCTABIICHHBIN | O0yuYeHus, HO, YETKO U
BO3MO>XHOCTH U ITyTH BOIIPOC. yueOHbIe JIOTUYECKHU
CaMOIIPOU3BOJIBHOTO OOyuatomumiicss | 3aaHus CTPOMHO UX
IIPOTEKAaHUsI XUMHUYECKUX JIOITyCKaeT BBITIOJTHEHB!, n3Jaraer
MPOILIECCOB, BEIOpATh Hanbolee HETOYHOCTH, KauecTBO UX
OITHMAJIbHBIE; HEJ0CTaTOYHO | BBINOJIHEHUS
IIPOrHO3MPOBATh CBOKCTBA IIPaBUJIbHBIE JOCTaTOYHO
AJIEMEHTOB M UX BaKHEUIINX (OpMYIHPOBKH | BBICOKOE.
COCIMHEHU 10 MTOJIOKEHUIO OO6yuaromiuiic
3neMeHTOB B [lepuoanueckoi s1 TBEPAO
CUCTEME XMMHUYECKHUX 3HaeT
anemenToB J[.M1. Menneneesa, bopmybl
CPaBHMBATH I1OJIYYEHHBIE pacuera

83




TaHHBIE ¥ UICHTUPUITUPOBATH
HX C IPUMEHSAEMBIMU
METOJIaMHU.
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OIIK-2 | conepkaHue coJiepKaHue o0yyaromuincs

Hagpiku, npuodperaemblie B JTUCLUTUTAHBI IUCLUUIUIMHBL | TIIyOOKO U
X0/1e OCBOEHUS! THCIUBIIIHHbI OCBOCHO OCBOEHO MIPOYHO YCBOMII
(3-# 3Tan) YaCTUYHO, HO IIOJIHOCTBIO, Marepual 1o
0a30BBIMU 3HAHUSMU U poOeITbl He HEOOXOIUMBIC | XHUMHH,
YMEHUSMH JUTSl U3Y4YEHUS HOCSIT MPAaKTUYECKHE | MCUEPIBIBAIOLI
MOCTIEeTYIOIIUX JUCIUTUINH; CYILECTBEHHOI'O | KOMIIETEHIIUU | €,
¢bopmynIHpoBaHUEM Xapakxrepa, B OCHOBHOM 1ocje10BaTeNb
MPaBUJIBHBIX BBIBOJOB U 3a/laHus c(OpMyIHPOB | HO, YETKO U
OLIEHUBaHHEM BO3MOXHOCTH BBITOJIHEHBI, HO | aHBL. JIOTHYECKHU
MCTIOJIb30BAHUS XUMHUECKUX B HUX UMeroTcs | OOydaromuiic | cTpoitHO ero
MaTepHaJioB B oHNOKH, TpU s TBEPJIO u3jaraer.
MIPOU3BOICTBEHHOM pellIeHnN 3a1a4 | 3HaeT CdopmupoBan
NeSITeIbHOCTH, BBIITOJTHEHHE U IIpU OTBETE bopmybl, BI
OCHOBHBIX XUMHUYECKUX Ha 3aKOHBI U NPaKTUYECKHE
1a00paTOPHBIX ONEpaLnii. MIOCTABJICHHBIA | METOJBI KOMIIETEHINH

BOIIPOC pacueTta 3ajgau

oOyuJatomuiics

JIOITyCKaeT

HETOYHOCTH

OcBoenue

OCHOBHOM 00pa30BaTeNbHON  MPOTrpPaMMBI

KOHTPOJIEM yCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTecTaleld 00yJaromuxcs.

Texkymuii ~ KOHTpOJIb

YCIICBACMOCTHU

o0y4Jarmuxcs

ABJIACTCA

COMMPOBOKAACTCA  TCKYLIUM

QJICMCHTOM

BHYTPHBY30BCKOH CHCTEMbI KOHTPOJISI KauecTBa MOJTOTOBKH CIHELIMAIMCTOB U CIIOCOOCTBYET
aKTUBH3AIMK TIO3HABATEILHON JIEATEIILHOCTH O0YUYaIOIIMXCSl B MEKCECCUOHHBIM MEpUoJT KaK BO
BpeMsl KOHTAKTHOH paOoThl O0Oydaromuxcs C TIpernojaBareslieM, Tak W BO  BpeMs
CaMOCTOSITENIbHONW Pa0oThl. TeKymluii KOHTPOJb OCYIIECTBISETCS IPENOAaBaTeIeM M MOXKET
MIPOBOJUTCS B CIeNyIOmUX (popMax: MHIUBUIYATbHBIN U (WJIM) TPYNIOBOM ONpoc (YCTHBIN WM
NUCHbMEHHBIA) Ha 3aHATHAX; 3ammMra pedepara; Mpe3eHTAlUs] NPOCKTOB, BBIMOJIHEHHBIX
WH/IMBUYATbHO WM TPYNION 00y4aroluXcsl; aHaJIu3 JIEJIOBBIX CUTyalui (aHaJM3a BapUaHTOB
pemieHust TpoOieMbl, OOOCHOBAaHUS BHIOOpPAa ONTHUMAJIBHOTO BapuaHTa pEUICHHUs, p.);
TEeCTHpOBaHUE (IMMCbMEHHOE WM KOMIIBIOTEPHOE); KOHTPOJb CaMOCTOATENBbHON pPaboThI
CTYJEHTOB (B MTUCHbMEHHON WJIH YCTHOU opme).

ITo uToram TeKymero KOHTPOJIS MpenojaBareib OTMeYaeT 00yJyaromuxcs, IpOsIBUBIINX
0co0bI€ yCIIeXH, a TAaKKe 00yJaroLINXCsl, HE BHITOJHUBIIUX 3aIlJIaHUPOBAHHBIC BUJIBI paloT.

[TpomexyTouHasi aTTecTalsi NMpPU3BaHA OICHUTh KOMIIETEHIMH, C(HOpPMUPOBAHHBIE Y
o0yyaromuxcs B npouecce o0ydyeHus U 00ecreuyuTh KOHTPOJIb KaYeCTBa OCBOCHHUS MPOTPAMMBI.
JInist KOHTPOJISL pe3yJbTaTOB OCBOCHUS OOydalOUIMMHUCS y4eOHOro MaTepuana Io IMporpamme
KOHKPETHOH JUCLMIUIMHBL, IIPOBEPKAa W OILIEHKA 3HAHWI, IOJIY4YEHHBIX 3a ceMecTp (Kypc),
Pa3BUTHSI TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHHSI HABBIKOB CAMOCTOSTENIbHONW pabOThI, yMEHHS
IIPUMEHSTh TEOPETHUYECKHE 3HAHUS IpPU PEUICHUMM NPAaKTHUECKHUX 3a/ay, OLICHKH 3HaHM,
YMEHUH, HaBBIKOB W  ypOBHI  CHOPMHPOBAHHBIX  KOMIETECHIMH  0Oyyaromuxcs
IIpelyCMaTpUBAETCs 3a4ET U IK3aMEH.
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DK3aMeH MOXKET OBbITh MPOBEAEH B YCTHOH (hopme, B (hopMe MUCHMEHHOM pabOTHl WM
TECTHPOBaHUS. OK3aMEHBl OICHMBAIOTCA IO UETBHIPEXOANIBHOW CHUCTEME: «OMIUUHOY,
«XOpOULO», «y00BIIEMBOPUMENLHOY, «HEYOO0BIeMBOPUMENbHON.

Kpumepuu oyenku ycmnozo omeema na 3k3amene
Ounenka «5» craBuUTCS, €CIIN CTYJEHT:

— IlokasbiBaet riryboKo€e U MOJIHOE 3HAHUE U TIOHUMaHUE BCEro 00bEMa MPOrpaMMHOTO
MaTepuanga; I[O0JIHOE IIOHMMaHUE CYIIHOCTH pacCMaTpUBAeMbIX IIOHATHUN, SBJIEHUU U
3aKOHOMEPHOCTEM, TEOPHUIA, B3AMMOCBS3EH;

— YMeeT COCTaBUTH IOJIHBIA U IIPABUIBHBIA OTBET HA OCHOBE M3YYEHHOI'O MaTepHUalla;
BBIICIATh TJIABHBIE TIOJIOXKEHMS, CaMOCTOSITENbHO IOJATBEP)KIaTh OTBET KOHKPETHBIMU
npuMepaMu, ¢akTamMH; CaMOCTOSTEIbHO M apryMEHTHPOBAHO JeNlaTh aHajiu3, O000OLIeHHS,
BBIBOJIbI. Y CTAHABJIMBAaTh MEXIIPEIMETHbIE (Ha OCHOBE paHee NpUOOpETEHHBIX 3HAHUN) H
BHYTpHIpeaMeTHbIe CcBsi3u. llocnenoBarenbHo, Y€TKO, CBA3HO, 0OOCHOBAHHO U 0e301IHMO0YHO
u3naraTb y4eOHBIH Marepuai; JaBaTh OTBET B JIOTHYECKOM IOCIEI0BAaTEIBLHOCTH C
UCTIOJIb30BAHUEM TPUHITON TEPMHMHOJIOTHH; JIelaTh COOCTBEHHBIE BBIBOJBI; (HOPMYIHPOBATH
TOYHOE OIpPENEICHUE U MCTOJIKOBAaHUE OCHOBHBIX IOHSTHM, 3aKOHOB, TEOPHI; IIPU OTBETE HE
MOBTOPATH JIOCJIOBHO TEKCT y4eOHHMKA; M3JIaraTh MaTepuall JUTEPATYPHBIM SI3BIKOM; MPABHILHO
U 00CTOSITEIbHO OTBEYATh HA JIOTIOJHUTENIbHBIE BOIMPOCH! IpenoaaBaress. CaMOCTOSTEIbHO H
palMoOHaIBLHO UCIOJIB30BATh HATJISAHbBIE TTOCOOUS, MPUMEHATh CUCTEMY YCIOBHBIX 0003HaUCHHHA
IpU BEIEHUM 3alUcel, COMpoBOXIaloHMX OTBeT. [lomyckaer He Ooyiee OnHOrO HenouéTa,
KOTOPBIH JIETKO HCIIPABIISET 10 TPeOOBAHUIO MTPETIO1aBaATEs.

Ouenka «4» CTaBUTCS, €CIIH CTYJEHT:

— Iloka3bpiBaeT 3HaHUA BCETO U3YYEHHOIO IIPOrpaMMHOrO Marepuana. J[a€r moiaHelii 1
NIPaBUJIBHBIN OTBET HA OCHOBE M3YyUYCHHBIX TEOPHIA; HE3HAUNTENbHbIC OIIMOKHA U HEAOYETHI MPH
BOCIIPOM3BEICHUM M3YYEHHOTO MaTepuaia, ONpeAeeHUs MOHATUI Jajl HEeTOJHbIe, HeOOIbIINe
HETOYHOCTH TIPU HCIIOJIB30BAaHMM HAYYHBIX TEPMHHOB WM B BBIBOJAX M OOOOIICHUSAX U3
HaOJIOICHUH U OTIBITOB; MaTepHaJl U3JIaraeT B ONPEIeICHHOMN JIOTHYECKOH MOoCIe10BaTeIbHOCTH,
IPH 3TOM JOMYCKaeT OJHY HerpyOyro ommOKy wim He Ooiee IBYX HEIOYETOB U MOXKET HX
UCTIPAaBUTh CAMOCTOSITEIBHO NMPH TPEOOBAHUU WU NMPH HEOOJIBIIONW OMOIIY MPETNOAABATENS; B
OCHOBHOM YCBOMJ Y4YeOHBI Marepuai; IOATBEPKIAET OTBET KOHKPETHBIMH IPHUMEPAMU;
IIPaBWJIBHO OTBEYAET Ha JOIOJIHUTENBHBIE BOIIPOCHI IIPENO1aBaTEs.

— VYMeeT caMOCTOSITENIbHO BBIIEIATH TJIaBHBIE MOJI0XKEHUS B U3yUYEHHOM MaTepHalie; Ha
OCHOBaHMM  (AKTOB M  NPUMEpPOB  0000mIaTh, JAenaTh  BBIBOABI,  yCTaHABJIMBATH
BHYTPHUIIPEIMETHBIE CBSI3H.

— He oOnamaer 10CTaTOYHBIM HABBIKOM pabOThl CO CHPABOYHOW JIMUTEPATYpOH,
y4eOHUKOM, MTEPBOUCTOYHUKAMU (IIPABUILHO OPHEHTUPYETCS, HO pab0TaeT MEIJICHHO).

Ouenka «3» CTaBUTCS, €CJIH CTYJEHT:

— VYcBOWJI OCHOBHOE COAEp)KaHHE Yy4ueOHOTro MaTepuana, HO HMEeT MpoOensl B
YCBOGHHH MaTepuajla, HE MPEensATCTBYIOIIUE JalbHEMIIEMY YCBOEHHUIO IPOTrPaMMHOIO
MaTepuaa;

— Marepuan u3naraer = HECHCTEMAaTU3MPOBAaHHO, (parMeHTapHO, He  BCerua
II0CJIEZIOBATEIIBHO;

— Iloka3pIBaeT HEJIOCTATOYHYIO CPOPMHUPOBAHHOCTH OTICIBHBIX 3HAHMA W yMEHUH;
BBIBOJIBI 1 00001IEHNS apTyMEHTHPYET cl1abo, OMyCcKaeT B HUX OIIMOKH.

— JlomycTun OmMOKM M HETOYHOCTH B HCIOJB30BAHUM HAYYHOM TEPMHUHOJIOIHH,
OIpezie/ICHNUs TIOHATUHN a1 HEOCTATOYHO YETKHUE;

— HcnpiThiBaeT 3aTpyJHEHHsS B NPUMEHEHUU 3HAHUM, HEOOXOAMMBIX Ul PpEIICHUS
3a]1a4 pa3Iu4HbIX TUIIOB;

— OrTBeyaeT HENOJHO Ha BONPOCHl mpenojasareis (YIyckas U OCHOBHOE), WU
BOCIIPOM3BOAMT COJCP)KAHUE TEKCTa Y4eOHHMKAa, HO HEJAOCTaTOYHO TIOHUMAET OTJEIbHbIC
10JIO’KEHHU S, UMEIOIINE Ba)KHOE 3HAUEHUE B ITOM TEKCTE;
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— OOHapyXHUBaeT HEIOCTATOYHOE TMOHMMAHHWE OTACIBHBIX TMOJIOKCHHHA  TIpU
BOCIIPOU3BE/ICHUU TEKCTa y4eOHMKa (3ammceild, IEPBOMCTOYHUKOB) WIIM OTBEYAET HEMOJTHO Ha
BOIIPOCHI MIPEToaBaTelis, J0MycKas OJHy-IBe TpyObIie OMUOKY.

Ouenka «2» CTaBUTCS, €CJIH CTYJEHT:

— He ycBoun u He pacKpbUT OCHOBHOE COJICpKaHHE MaTepHaa;

— He genaet BBIBOJIOB M 0000IIICHUIL;

— He 3Haer u He TOHMMAaeT 3HAYUTENBHYIO WJIM OCHOBHYIO YacTh MPOTPAMMHOTO
MaTepuana B mpejesiaX MOCTaBICHHBIX BOIPOCOB;

— Hwmeer cnabo chopmupoBaHHBIC W HEMOMHBIC 3HAHUS M HE yMEET NMPHUMEHSATH UX K
PEIICHNI0 KOHKPETHBIX BOIIPOCOB U 3a7a4 1o 00pasily;

— Ilpu oTBeTe (Ha OMH BOIMPOC) JOMYyCKaeT Oojee ABYX rpyObIX OMIMOOK, KOTOPHIE HE
MOJKET UCTIPABHUTH JaKe MPH MOMOIIU TPEToIaBaTersl.
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