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1.0BLEM JUCIUATIINHLI

Beero: 4 3aueTHble eAMHUIBI TpyAoeMKocTy (144 akaTeMHYeCcKHiX yaca)

®opma 00yueHHsI

Oynas | 3ao4Had
Buj yue6Hoi1 paboThI . Cemectp 7
Hast Ins
15.03.05 | 20.03.01
AyMTOpHBIE 3AHATHS
(BCEro 4acos), 48 6 8 8
B TOM 4YHCJIe:
Jlexun 16 2 4 4
Jla6oparopHble pabOTEL 32 4 4 4
CamocToaTeabHas paboTa
(Bcero 4acos), B TOM 96 138 136 136
qpcsae:
[ToaroToBKa K 3K3aMEHY 27 27 27 2¢
KonTposbhas pabora 18 - 18
Tlpyrue BHIBI CAaMOCTOSTENBHOH 69 9 109 01
paboThI
Bua npome:kyTO4YHOH -
9K3aMEH 9K3aMeH | SK3dMEH | JK3aMeH

aTTecTaluu (3a4eT, IK3aMeH): |
O6mas TpyI0eMKOCTh
MUCIHIIHHBI H TPY/10€MKOCTE 144 144 144 144
[0 ceMecTpaM B yacax:




2.MECTO JUCUUITI/IMHBI
B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMbI

JucruiuiinHa « XHMHs» OTHOCUTCS K Gazogoii yacTu bioka 1.

B coorsercTeue co crapmapramu ®I'OC BO Oakamappos IO nanpasnenmsaM: 15.03.01.
MaInuHOCTpOSCHHE, HAPaBICHHOCTb: OBopyI0BaHHE H TEXHOJIOTHA CBAPOIHOTO POM3BO/ICTBA;
15.03.05 KOHCTPYKTOPCKO-TEXHOJOTHYCCKOE obecneyenne MAaIIMHOCTPOUTEIIbHBIX
MIPOU3BOACTB, HANPABICHHOCTD: Texuonorus wmamunocTpoerns; 20.03.01 TexunocdepHas
Ge30IACHOCTD, HAIPABICHHOCTD: Be30TmacHOCT JKM3HEACHTCIPHOCTH B texnochepe; 23.05.02
TpaHCIOPTHBIE CPEJICTBA CIICIHAIBHOTO HAa3HAUCHIA, HANPaB/ICHHOCTE: BOEHHBIE I'yCCHUTHEIC U
KOJIECHEIE MAIIIHHEL

XyMus SIBISETCS OHOM 13 (yHIaMEHTAIBHEIX SCTECTBEHHO-HAYTHBIX pucrmroid, OHa
H3ydaeT MAaTepHATLHBIA MUD, 3AKOHBI €T0 PasBUTHA, XAMHUECKYIO (HOpMY JIBHIKEHUSI MATCPUH. B
npolecce H3yIECHUST XHMUH BHIPAGATHIBACTCS HAYUHbIT B3JIA/ Ha MUP B LCIOM. 3HaHue XUMHH
HeoBXOMIMO JJIs TII0I0TBOPHOH TBOPYECKOH AesTeIbHOCTH OaKaIaBpa MOOBIX HAPABICHUH.

Copepsxanne JHCHHILTHHBL. OCHOBHBIE Pa3/1e/ibl

OCHOBHBIE TIOHATHS ¥ 3aKOHbI XuMuH, CTPOCHHE aToMa, PeaKINOMHA CIocoOHOCTh
BelIeCTB. DIEMEHTHl XUMHYECKOH TepMOJMHAMUKHM M KMHETHKH, TEOpUsI M TPaKTHKA
PACTBOPOB, BMEKTPOXHMHYCCKHE TPOLECCHL, XHMUA J7IeMEHTOB, 3JIEMEHTHI OPraHHYecKon
XUMHH H OPraHnuecKhe MOTHMEPHBIC MATCPHAIbI

TpeGopanusi K BXOJHBIM 3HAHHIM «BXOHBIEY 3HAHKSL, yMEHHS H TOTOBHOCTH
0Gy4AIOMErocst: I yCIEMIHOr0 OCBOCHUS Kypea CTyICHTEI IOJIZKHEL MMETh 0a30BbIe 3HAHHSA
DyHIaMEHTaNBHBIX Pa3/eNIOB ECTCCTBEHHBIX 1 MaTEMATHYECKHX HAYyK.

Tembl Kypca COIEpIKar CHSHUATH3HPOBAHHYIO HH(QOPMALIMIO B CIIOCOOCTBYIOT
OCBOGHMIO B JayibHeHIeM Mpo(peCCHOHAIBHBIX NHCHUHILIIH po)eCCHOHANBHOTO LHKIA H
npo)ecCHOHATBHOTO MUKIIA MAarucTepCKOH MOArOTOBKH.

Pesyivmamol 00yyeHus OucHURIUHbI HEOOXOTUMbL [ULs fonee ryDOKOTO OCBOCHHUS

comepikaHHs  NPO(QECCHOHANBHBIX — JMCLMILIAH, & TakKe  JUIT  OBJIAJCHHA
06menpoecCHOHANBHEIME 1 PO(ECcCHOHATBHBIMH KOMITETCHLHAMH.

3. IJIAHUPYEMBIE PE3VYJIbTATBI OBYYEHUSI
[leam ¥ 331240 OCBOEHIS AHCIMILIHHEI
llenpto  H3YYEHHS JIMCLIMIIMHEL «Xumusay — spisercs yrayOieHue HMEROLMXCS
[IpefCTABICHUH W [OJIy4ECHHE HOBBIX sHAHWM ¥ yMmeHuil B 00yacTH XHUMHH, 0e3 KOTOPbIX
HEBO3MOKHO PpEILIEHHE COBPEMEHHBIX TCXHONOTHHUECKIX, 9KOJIOTMYECKHX W CBIPHEBBIX
polueM.
3aaun Kypca:

o dopmupoBaHHE Y CTY/JCHTOB 0BLIEro XMMHUECKOrO MHPOBO33PEHHSA 1 Pa3sBUTHS
XAMHYECKOTO MBILILJIEHHS.

e Vcpoenme 00BEMA 3HAHHA 10 XHMHH, HeoOX0THUMbBIX I U3YUCHHS
npoGhecCHOHANBHBIX AACIUILIHH.

o (O3HAKOMJIEHHE CTYIAEHTOB C MHOTO0Opa3sueM XUMHICCKUX CHCTEM, HPOSIBICHHEM
XHMHUECKHX 3aKOHOB B OKOJOTHYECKHX M IMPOU3BOJACTBCHHLIX npomeccax, ¢
BEUIENCHHEM U HICHTHGUKALMEH XUMUIECKHX BEUICCTS, a TaKKe MPUMEHCHHEM
XMMHYECKHX POLECCOB U 3aKOHOB B COBpEMEHHOM TEXHUKE M TEXHOIOIHHL.

KomrmereHnuu, GOpMUPYEMBIE B PE3YILTATE OCBOCHHI JVICITUTLIAHEL
Jns 15.03.01
VMeHMEeM  MCIIONb30BaTh  OCHOBHBIE — 3AKOHBI eCTeCTBEHHOHAYUHBIX — AHCHMIIAH - B
poecCHOHAIBHON  IESTENbHOCTH,  TIPHMEHATE METOABl MATEMATHYeCKOro aHammsa H
MOJIETMPOBAHHUS], TEOPETHUECKOr0 H IKCIIEPUMEHTATHHOTO uccnenopanust (OITK-1)

B pesysbraTe OCBOCHHS H3yUCHNUs ofyuaroIuics JOIKEH:



3HaTh:

(yH1aMeHTANbLHbIE IOHSTHS, 3aKOHBI X TEOPHH KJIaCCHYECKON U COBPEMEHHON XHMHUU

(OIIK-1)

Ymern:

ANAITHPOBATh 3HAHWS M YMCHHSA, IOJIYUCHHBIC B Kypee XHMHH K PCIICHHMIO KOHKPETHBIX
3a/1a4, CBA3aHHEIX ¢ PO(EecCHOHAIBHON NEATENBHOCTHIO (OIIK-1)

Baagers :

HABBIKAMH YKCIIEPUMEHTATBHBIX HCCIEJOBAHMII IS BO3MOMKHOCTH HCIIOIL30BAHNA UX B
peLICHHH TPOQECCHOHANBHBIX 337144 (OTIK-1)

Jnst 15.03.05

CIIOCOBHOCTBIO MCTIONB30BAaTh OCHOBHBIE 3aKOHOMEDHOCTH, JAGHCTBYIOLIME B IIPOLECCE
H3COTOBJICHHS MAIIHHOCTPOUTEBHEIX H3emui TpeOyemMoro KadecTsa, 3afaHHOr0 KOJIMHECTBA
ITPY HAMMEHBIIINX 3aTpaTax O0IIeCTBEHHOrO Tpy/a (OITK-1),

3HaTh:

(yHIaMEHTANBHEIE TIOHSTHSI, 3aKOHbI X TEOPHH KJTACCHYECKOH H COBPEMEHHOH XUMHH

(OIIK-1)

Ymern:

ANANITHPOBATH 3HAHMS X YMEHHS, TIOTYYEHHBIE B KYPCe XUMHH K PELICHHIO KOHKPETHEIX 3a/1ad,
CBSI3AHHBIX C MPOQEeCcCHOHAILHON NeATeIbHOCTRIO (OIIK-1)

Baapgers :

HABBIKAMH SKCTIEPUMEHTAILHBIX HCCIENOBAHIHA JIs BO3MOIKHOCTH HCIIOIB30BARIA HX B
pelueHnH IpodecCHOHaIbHBIX 3a1a4 (OIIK-1)

Has 20.03.01

criocobHOCTRIO paboraTs camocTosTensHo (OK-8);

CII0COGHOCTRIO K TTo3HaBaTenpHoil aestensHocTa (OK-10).

3HaTh:

(yHIaMeHTaIBHEIE TOHATHS, 3AKOHBI B TCOPHH KTACCHUYECKOM W COBPEMEHHOM XHMHH

(OK-8)

Ymers:

AIANTHPOBATH 3HAHMS U YMEHHS, [OJIYICHHBIE B KyPCE XMMHIH K PEIICHUIO KOHKPETHBIX 3a/1a4,
CBSI3aHHBIX € IPO(eCCHOHANBHON NEATEILHOCTEIO (OK-10)

Bnapers :

[OTOBHOCTBIO K  CAMODPA3BUTHIO,  CAMOPEAIM3ALMH,  MCNOJBL3OBAHMIO  TBOPHUECKOTO
norenimana(OK-8)

CITOCOBHOCTBIO K CaMOOBDa30BAHHIO U HCIIONb30BAHUIO B NPAKTHYECKOU AEATCNEHOCTH HOBBIX
sHaHWil © yMeHHit, B TOM UHC/e B 0071aCTsX SHAHMH, HETOCPEACTBEHHO HE CBSI3AHHBIX cO cepoi
npodecCHOHAIBHON JIeITENbHOCTH (OK-10)

st 23.05.02

CIIOCOBHOCTRIO K A0CTPaKTHOMY MBILUICHAIO, aHAIU3Y, CHHTE3Y (OK-1);

FOTOBHOCTBIO K CAMOPA3BHTHIO, CAMOPEATH3AIMM, HCIIONB30BAHHMIO TBOPUECKOTO OTEHIHANA
(OK-7)

CIOCOBHOCTBIO CAMOCTOSTENBHO [IPHOOPETATh ¢ MOMOMIBIO HH(OPMAIHOHHBIX TEXHOJIOTHH H
ACIIONB30BATh B TIPAKTHYECKON NEATE/IbHOCTH HOBBIC 3HAHUS H yMCHHS, B TOM YuCIIe B HOBBIX
obnacTaxX 3HAHHMI, HEIOCPEICTBEHHO HE CBA3AHHBIX CO cepoit  mpodeccHoHaIBHOU
nesrrenproct (OITK-2)

CIOCOOHOCTBIO CAMOCTOATEILHO HJIH B COCTaBE IPYIIIBI BECTH HAyuHBIA TOMCK, peau3ysd
CreIHaBHEIE CPEICTBA U METOIBI [IOJIYICHHA HOBOTO 3HAHHS (OIIK-6)

3HATB:

6a30BLIe 3HAHUA B 00/1aCTH QYHIAMEHTAIBHEIX Pa3/lelloB €CTECTBEHHO-HAYHbIX THCIIHILIIH,
peanu3ys crocofHOCTb K aBCTPakTHOMY MBILUICHHIO, aHAIH3Y, cunTesy; (OK-1, OK-7)

Ga3oBble 3HAHMS (QYHIAMEHTAIBHBIX PA3/IENI0B XUMHUHU, PEANU3ys CHCHHAILHEIC cpejcTBa M
MeTozb onydenus Hosoro 3Hanus (OT1K-2, OI1K-6)



Ymern:

CaMOCTOSTENIGHO MJIH B COCTaBe TIPYIIILI OCYLIECTB/IATh HAYYHYIO HEATCIBHOCTb, PEalH3yst
CIIEIHATBHEBIE CPEACTBA U METOIEI IIOJIYUEHHS HOBOTO 3HAHH

HMcnonp30Barh B MPAKTHYECKON JEsTeNbHOCTH HOBLIX 3HAHMNH M YMEHHH, B TOM UHCIE B
06nacTsIX 3HAHMM, HENMOCPEACTBEHHO HE CBA3aHHBIX €O cepodl mpodeccHoHaTBHON
nearensaocta (OITK-2, OITK-6)

Baagers : ‘

FOTOBHOCTBIO K CAMOPA3BUTHIO, CaMOPEATHM3alllH, MCIIOJIB30BAHHIO TBOPYCCKOTO IOTEHLMANA
CIIOCOBGHOCTBIO K aMO0OpPa3OBAHUIO B HCIIONIB30BAHMIO B IPAKTHUCCKON NEATENbHOCTH HOBBIX
3HAHMU U YMEHHH, B TOM 4HUCIIe B 00/IACTSX 3HAHHH, HEIOCPEACTBEHHO HE CBI3aHHBIX CO cpepoit
npogeccroransroit gesrensHocTH (OIIK-2, OIIK-6)

4. COIEP)KAHUE JUCTHNUITJIMHbI
4.1. VueOHo-reMaTHYeCKHH MJIaH

Py6exx | Homep HanMeHoBaHue pa3zesia, TEMEI KonuyecTBO 4aCOB KOHTAKTHOH
paszena, paboThl C NPEIOIaBaTeIEM
TEMBI Oynas 3aoyHast popma
hopma
JIK JIb JIK JIb
20.03.01
15.03.05
PyGex P1 Beenenue, OCHOBHBIE [OHATHA H 4
1 38KOHb! XHMHHU
[ICX3, CrpoeHue atoma.
P2 Xumunyeckas CBSI3b H| 5 4 2 7
MEXMOIIEKYTISIPHEIE
B3aMMOACHCTBHSA
P3 DIeMEHThL XUMHYECKOMH 5 )
PyGex TePMOIMHAMUKH
2 P4 XuMuvecKas KMHETHKA. | 4 6 2
Xumuueckoe papHoecue. Karanus
P35 PacTBOpBHI 2 6 2
DIeKTPOXUMUUECKHE TIPOLIECCEL
PyGex P6 6 8 2
3 P7 BMC u mracTMaccesl 2
Uroro | 16 32 | 2 4 -
4.2. Codepxcarue neKyuii:
¢ 10 DY 10CM CTh,
MDD | 1o erosarn o | o o
pasaena, e pasnena, , 4achl (hopma)
TEMBI HaumeHnoBaHue 1 coaepKaHHe NEKLHH (ouHas
ACLTATL TEMBI {opma)
IOHCLATIIMHEI 20.03.01
HHBI 15.03.05
P2 TCXO. DNeKTPOHHOE CTPOGHME aTomMa M CHCTemarHka | 2 2 2
CTpOGHHe XUMHUECKHX  3BJIEMEHTOB. KpaHToBO-MEXaHHYECKAs
aroma. Moaenb atoma. CTpoeHHe MHOrO3NEKTPOHHBIX ATOMOB.
Xumuyeckas [lepuonuueckas cucrema JI.M.MeHzeseeBa 1 H3MEHEHUES
CBA3b M | CBOMCTB 3JIEMEHTOB M MX COeIMHEHHH. Xumpuyeckas
MeMOJIeKyas | cBa3b. OCHOBHBIE THIIbI M XAPAKTEPUCTHKH CBSA3H.
pHbIE
B3aMMOIEHCTB




Ui

P3 DIIeMEHTEI OneMeHTEI XHMHUYIECKOH TEPMOAHHAMHKH.
XUMHUECKOI] DuepreTuueckue  S(pQeKTbl  XMMHYECKMX — PeaKiHi.
TepMOJMHAMH | BHYTpeHHss SHeprus W OHTAILIHI. TepMOXHUMEA.
KH TepMOXHMHYECKHE 3aKOHBI M YPaBHEHHs.  DHTalbIIMI

0Gpa3soBaHHA XUMHUECKHX COE/IMHEHUH, DHTpOmus U e
M3MEHEHHE MPH XUMHYECKHMX [poleccax.  DHeprua
I'u66ca u aHeprus ['enbMrojbla H HX H3MEHEHHA MpPH
XMMHUYECKHMX Mpolreccax. YCIOBHA CamMOMpPOH3BO/ILHOTO
MPOTEKAHHS XHMUUYECKHX PeaKni.

P4 XumHueckKas XHUMHUecKkas KHHETHKA. CKOpOCTL  TOMOIEHHBIXH
KWHETHKA. FETEPOreHHbIX  XMMHUECKHX  PeaKLHH. 3akon
XHMHYECKOE JEWCTBYHOLLMX — Macc. 3aBMCUMOCTb  CKOPOCTH
paBHOBeCHE. XUMHYECKHX peakluii 0T Temneparypel. OHeprus
Karamus. AKTHBAUMH. | OMOT€HHBI W reTepOreHHbIH KaTanH3

KoncranTta PaBHOBECHS u ee CBA3b c
TEPMOJAHHAMHUUYECKUMH (GyHKUMAMH. [TpuHUKn
JlelllaTense.

P5 PactBOpEI Pactopsl. OnpezeneHye M K1accH(UKALMA PacTBOPOB.
PacTBOPBI HEMIGKTPOIHTOB M 3IEKTPONHTOB. BojHble
pacTBOpEI BJIEKTPOJIUTOB. DIeKTPONHTHIECKAs
AMccoLMals Boapl. BomopoaHsli mokasatesb. MoHHbie
peaKIMH B pacTBOpaX.

P6 DnexTpoxuMi | OKHCIUTENbHO-BOCCTAHOBHTE/IbHBIC u

YyeckHe 3eKTPOXHMHUUecKHe  rpoliecchl.  3akodst  Dapajed.
NpoLecchl [Mouste 00 37EKTPOAHBIX rnoTeHLHanax.

Tanbpanuyeckue snementsl, 2JC u e€ wu3MepeHue.
CraH[apTHBIA  BOJOPOZHLIA 37IEKTPOA W BOAOPOAHAA
LIKaga noTeHuManos. Ypasnenne Heprera., DieKTpoaHs.
[TocienoBaTeNbHOCTL 3JEKTPOAHEIX MPOLECCOB,
Onpenenenue M Kknaccu(pUKalMs  KOPPO3HOHHBIX
npoueccoB.  Buabl  KOPpPO3HOHHBIX paspyLueHHH.
Knaccudukalys KOpPO3HOHHBIX NPOLECCOB, XUMUIECKas
KOppO3Hsl.  DJIEKTPOXHMHUECKas — KOPPO3Hs. MeTobl
3aLIUThI OT KOPPO3UH




4.3./Iabopamopuslii RPAKKUUKYM

Wudpp Tpynoem | Tpynoemk
paznenal HaumeHoBaHHE KOCTB, OCTb, Yachbl
, TEMBI | pa3jaena, TEMBI HauMeHOBaHHE 1 COfIEPIKAHHE JIOPATOPHBIX paboT 4achl (3aounas
TUCLIMI|  JHCIUILIAHEL (ounas dopma)
JIUHBI hopma)
P] BeeneHue. 1. Knaccpl HEOpraHM4eCKUX COSAHHEHHH. 4
OcHoBHbIE 2.0npeneneHue MOJAPHONH Macchl
3aKOHB! XHMHH SKBHBAJIEHTA METAJINA.
P2 T[ICX2. 3.Crpoenue atoma. [lepuoauteckas — cucTeMa 4
CrpoeHHe aToMa XMMHUYECKHUX 3JIEMEHTOB.
X UMUUecKas 4. Tunpl XMMUYECKOH CBA3KM KU CTPOSHUE MOJIEKYJI
CEASh. WM MEMMO Py6esinbii konTpons Nel (Tuac)
NEKYJISIPHBIE
B3aUMOAEHCTBUS
P3 OneMeHTEI 5.XuMHuYecKas TepMOJIMHaMHKA 2
XUMHYeCcKOH
TEPMOAUHAMHUKH
P4 XuMH4ecKas 6. XMMHYecKas KHHETHKA 6 2
KHHETHKA, 7. XuMH4eCKOe paBHOBECHE
KXHUMHUUECKOE 8.Py6esnpiit koHTposnb Ne2 (2 yaca)
paBHOBECHE.
Katanus
P5 PacTBOpbI 0.PacTBOPbI 2JIEKTPOJIHTOB 6
10.Konn4ecTBeHHBIHA COCTAB PACTBOPOB
11.Xumus soasl (OnpeneneHue JKecTKOCTH BOAbI)
P6 Dnexrpoxumudec | 12.OKHCIMTENBHO-BOCCTAHOBHTC/IBHEIS PeaKIiH 8 2
KHe MPOLIECCHI 13.2/1eKTpOAHbIE TIOTEHLHMATBl W 3JIEKTPOIBIDKYLIHC
CHJIBI . DIEKTPOJIH3.
14.Koppozus MeTalioB
15.Py6esxnbrii konTposs N3 (2 uaca)
P7 OpraHuyeckue 16.Pacrio3HaBaHie BOJIOKOH, [1ACTMACC H [OTMMEpPOB. | 2
NOJIMMEPHEIe
MaTepHaslbl
Hroro 32 4

4.4 Konmponvras padoma (014 3004101 (hopmoul obyuenus)

Iumamoery W.JI. XuMus: MeTOAMYECKHE YKa3aHmWs, MPOTpaMMa, DEIICHHC THIOBBIX
3a71a4, IPOrPAMMHpPOBAHHBIE BOIIPOCHL JUIS CAMONPOBEPKHM M KOHTPOIBHEIC 3amaHus UL
CTYJEHTOB-38049HHKOB  MHKEHEPHO-TEXHHICCKUX (HEXHMUYECKHX)  ClENHAIbHOCTEH
BY30B.3-€ U3, ucmp. - M.: 2003 - 128 c.

(Tpebosanus Kk 6bINOAHEHUIO  U3NOJICEHbL HA c.15 evie HA36AHHO20 AumepamypHo2o
UCTMOYHUK

5 METOJIWYECKHUE YKA3ZAHMST LTSI OBYYAIOIIUXCSI
MO OCBOEHUIO TACIHILIAHBI
[Ipy IpOCTYIIMBAHUH JICKLMA PEKOMEHIYETCs B KOHCIICKTE OTMEYATh BCE BAYKHBIC
MOMEHTBI, HA KOTOPBIX 3a0CTPSET BHUMAHHME [PENONABATEeNb, B HaCTHOCTH TC, KOTOpBIE
HaIpaBJIeHbI Ha KAYECTBEHHOE BEIIOIHEHHE COOTBETCTRYIONIEH 1a60paTopHOi PadOThL.



[IpenogaBareneM 3aIIAHHPOBAHO HCIIOL30BAHUE DM YTCHHH JICKLMH TEXHOIOTHH
npobieMHOro o0ydeHHs M AMCKyccuu. [Toatomy pexoMeHayeTcs (puxcupoBarh and celds
MHTEPECHBIE MOMEHTSI C [ENIBIO HX aKTHBHOI'O 00CYIK/IACHHS Ha JHCKYCCHU B KOHIIC JICKIIHH.

3a0roM ~ KAueCTBEHHOTO  BBHIIONHEHHS  JabOpaTOpHBIX — paboT  ABIIETCS
caMOCTOATENbHAS TIOATOTOBKA K HHUM HAKaHyHe IIyTeM IIOBTOPCHHS MaTepHajIoB JIEKLHH.
PexoMeHayeTcs IOATOTOBUTH BOIPOCHI IO HEACHEIM MOMEHTAM H obecyauTe HX C
mpermofasaTesieM B Havate JabopaTopHOH paboTel, KOJUIEKTHBHOIO B3aUMOJICHCTBHS,
pasfopa KOHKPETHBIX cHTyaluH. 1103TOMY IPUBETCTBYETCs IpYIIIOBON METO/ BBITOTHEHUS
1abopaTopHBIX paboT, a TaKie B3aMMOOLEHKA ¥ O00CYXKAEHME PE3YILTATOB BBIIOIHCHUA
nabopaTopHOH paboTEI ¥ IOJy4YeHHs BBICOKOHM OLECHKH TI0 pe3ylbTaraM OCBOCHHA
JUCITUTIIAHEL,

JI7IS TeKyIero KOHTPOJIS YCIIeBAeMOCTH /I O4HOH (JopMbl 00yUEHHS MPEIONABATEICM
MCTIONB3YeTCs GaTbHO-PEHTHHTOBAs CHCTeMa KOHTPOJsS OLEHKH aKaJeMHYECKOH aKTHBHOCTH.
[103TOMY HACTOATENBHO PEKOMEHIYETCsl TINATEeIBHO NpopadaThlBaTh MATEpPUAN IHCLHIIIHHEL
I CaMOCTOSITENBHOM paboTe, y4acTBOBaTh BO BeeX (hopmax 00CYKNCHHS U B3aMMO/IEHCTBHA,
KAK Ha JIEKIIHAX, TaK ¥ Ha JIA0OPATOPHBIX 3aHATHAX B LEJSAX JIYIIIETO OCBOCHHA MaTepHalld H
IIOJIyYEHHs BEICOKOH OIIEHKH I10 Pe3yNbTaTaM OCBOCHHSA THCIUILIMHBL

BEIMOTHEHHE CAMOCTOSITENRHON PaboThl IOApa3yMeBaeT CaMOCTOATENIbHOE M3y UCHHC
pasenoB JUCHHIUIHHBL, MOATOTOBKY K J1aDOpaTOPHBIM 3aHATHAM, IMOJATOTOBKY K 3a4eTy,
[IOATOTOBKY K PyOEKHOMY KOHTPOTIO (i OYHOH (hOpMBI o0yueHHusl),  BBITIOJIHEHHE
KOHTPOJBHON paboTh! (17151 3a04H0# HopMbI 00y YeHH!s)

PexoMeHIyeMas TPYAOEMKOCTE CaMOCTOATEILHON pabOTEL IPE/CTaBICHA B Tabiuie:

Peromenoyemplil pedcum camocmoamenvHas paboma

Tpyro | TpynoeMKOCTb,
EMKOC

N yackl(3ao4unas
Busl 4aCH! dbopma
(ouHa
Mudp| camMOCTOATETHHO 2
; HamMeHOBaHHE U CONEPIKAHME
CPC i1 paboTsl dopma
crynentos (CPC )
4 (CPO) 15.03. | 20.03.
05 01
1] MeTo){  BaleHTHBIX  CBsized. | 6 9 15 ¢
'ubpuauzanus. [ToraTne © MeTonE |
MOTeKyIspHbIX opbutanef.  CrpoeHne H
CBOMCTBA MPOCTENIITHNX MOJIEKYI
YryOnennoe |1 2PacTBopsl. OrpesienieHne u| 7 | 14| 16 12
HIYICHRE KJIaCCHMKALMA  PacTBOPOB.  PacTBOpSI
C1 PaszieNoB, TEM | yeseKTPOJATOB U QNEKTPOAMTOB. BoIHbIC
AUCHMILIHHBL | nacTROpPBI 3MEKTPOJIUTOB.
JNEKIUOHHOTO | JperTpoUTHUECKAs — JHCCOLMAL(MA  BOJBL
Kypce Bozopoublil mokasarens, VOHHBIE peakiuy

B pacrBopax. KoJJIOHAHbIE PACTBOPBI B
TIPHPO/Ie ¥ TEXHUKE.
Cl.3 Xumuyeckas TepMOJHHAMHUKA 10 | 14 10




Cl3 . Meronsl s3amurtsl OoT Kopposuw: | 6 |26 [30 |26
paIMOHANLHOE TIPOEKTHPOBAHHE, 00paboTKa
OKpyIKaroleil cpesibl, IErMpoBanne, Co3anne
H30IHPYIOIIHX IJIEHOK Ha MeTajiax,
IMEKTpOXMMHYecKas 3amuTa. VHruOuropsl
KOPPO3HH.
C2 M3ayueHue C2.1 Teopus XUMHYECKOTO crpoeHust | 6 19 | 18 19
paszesnos, TeM opranuueckux coeaunenni A.M.byrieposa,
NMCLMTUIMHEL He | KIACCH(UKALMS PEareHTOB W peakiud B
BOIIEUIMNX B OpraHHYecKOH XUMHH, KaaccupUKaLHs U
JIEKITMOHHBIH HOMEHKJIATYpa OPraHHYeCKUX COeIMHEHHUH.
Kypc U C2.2CBolicTBa TEPEXOAHBIX METAIOB, -
MPaKTHYECKHE spementst 1V - VII rpynm.  XuMHs
3aHATHUSA 3IEMEHTOB ~ JKejesa, HX  CIUIABOB  H
XMUMHYECKHE COENMHEHHMs, XHMMHS METalI0B
TOArPYII MEIH ¥ LIMHKA
C2.3. Hedrs, npuposrsiii ras. crpoenne, = 6 1 11 11
XHUMHYECKHE  CBOMCTBA,  IPOMBIIIJICHHLIC
CIIocOOBl  TOJIYUEHMs, HCIIONb30BaHHE B
HApOIHOM XO3SHCTBE.
C2.4. BMC u njacTMaccCEkl.
3 [ToaroToBka K C3.1 IHodzomoséxka K AabopamopHbim | 32 - . 4
ay TUTOPHEIM padomam
3QHATHAM (no 2 waca Ha Kazcooe 3ansmue)
C3.2 [od2z0mosKa K pydescHomy KoHmpouo | 6
(no 2 uaca Ha kadxcowiil pybeoic)
C.3.3 Hanucanue KoHmMpoapHol pabomsl | - 18 - 18
C4 [logroToBka K C4.1 TToaroToBka K 3a4ery 27 | 27 | 27 27
POMEKYTOUHOH
ATTCCTALIHH® TIO
JUCLIUTIIHHE
(9K3aMeH)
Uroro: 96 | 138 136 | 136

6. ®OHI OUEHOYHLIX CPEJICTB

IJISI ATTECTALIUH 11O JHCIUILIAHE

6.1. Ilepeyenb OLIEHOYHBIX CPEICTB

1.PanpHO-pedTHHIOBas CHCTEM@ KOHTPOIS H OLCHKH aKAIeMHYECKOM aKTUBHOCTH CTYIEHTOB
KTV (mns ousnoit GopMbl 00yUeHuUs!)
2 Py6exublil KOHTpOIb 1,2,3 (Ju1s OUHOH opmel 00yUeHHs)

3. Bomnpocsl K 3a4€Ty

4 KonTtponpras paboTa (s 3a04HOi HOopMb! 00yueHHs)
6.2. Cucmema BaNIbHO-PEIMUHZO60I OUEHKIL PABONIb CHIYOEHIN0E 1O OUCHUNIUHE

MNe | Haumeno Copepikanue
BaHUE
1 | Pacopen Pacnpedenenue 6annos 3a 1-ii cemecmp
eleHHe Buo VP | llocewe | Bwmo | Pao | Pybesc | Pybeoc. Pybeorc. | saver
Oayos Hue JHEH | maHa | KoHIn- Konm- | Konm-
3a | nexyuil u | ue ® | nabopa | poib pons | poib




CEMECTP JIF alM | mop- Ne | Ne 2 Ne 3
1-i Ta OT HBIX
CeMecTp 4eTOB | 3ans-
yueOHoMH (o) musx
paloTHI. nabop
pabo-
Tam
Bannena | 1,0 u 23a 1 10 10 10 30
5 025 nad,
OYeHKA pab.
16
3aJK. |Beero | ™ | Hagoy | Hagew | D2 15°M
nno | nabopato
[Ipumeu 8,0 pabor nabopat | nabopar
anust: | 3alJlb-4 | 16*1, S OpPHOM | OpHOM prio
Beero 12 | 5=24 | MEH | ooaruy | samsmon | 255THR
MyM
4,0
Kpurepuit 60 1 Menee 6AIOB — HEYIOBJIETBOPHTENLHO (HE3aUTEHO);
nepecueTa 61...73 — yIOBIETBOPHTEILHO;3aUTEHO
OajIoB B 74... 90 — xopomro;
TPAJIALIMOHHYIO 91...100 — oTin4yHO
OLIEHKY 11O
uTOraM paboThl
B CEMECTpe U
9K3aMeHa
Kputepuit momycka K | s Oonycka K npoMedCymouHol —ammecmayuu  (3K3ameny)
IIPOMEKYTOUHOH cmydenm Oondicen Habpamo ne menee 30 006 U BLINONHUMb 6Ce
arTecTaluH, aabopamopnvle pabomsl U KOHMPOILHYIO pabomy O0is 3a04HOU
BO3MOXKHOCTH popmel 06yuenus
[10JIyYEHHs s ROJLYYeHUs. IKZAMEHAYUOHHOTU OYEHKU (ax3amena)
ABTOMAaTHYECKOTO CABMOMAMUYECKUY CIYOeHIy HeobXxo0umo Habpambv 30 cemecmp
aK3aMeHa credyroujee MUHUMANbLHOE KOAUYECMEo bannos.
(HALHOHATBHOM OLEHKH) | - 68  Gamnos  —  oxzamen  agmomamuyecku.  Oyewnka
To JUCHUIUIKHE, | YOOGNeMBOPUINEIbHO.
BO3MOYKHOCTh IIo coznacosanuio ¢ npenodasamenem cmyoeuny, Habpaguemy 08
NONydeHUsS  OGOHYCHBIX | 6aui06 Mozym Obimb 0obasnenv onoanumenvivie (6onycet) banivl
Hamnos 3a akmueHoe yuacmue 6 HAVYHOU U Memoouueckou pabome, |
OPUZUHALLHOCTNL — NPUHAMBIX — peulenutl 6 X00e  GblNOTHEHUA
rabopamopnulx  pabom, 3d yyacmue 6 SHAUUMEIX y4eOHbIX U
GHEYHEONLIX  MePONpUSIMUsiX Kageopel U GbICMABIEHd  OYeHKd
XOPOULO UNU OMAULHO.




Qopmbl u BH/IbI
yueOHOM paboTel s
HEYCIEeBAIOIIHNX
(BOCCTAaHOBHBILIHXCSA Ha
Kypce o0yueHus)
CTYIEHTOB U151
TIOJTyYCHHUS

HEIOCTAINUX OaIlJIoB B
KOHIIE ceMecTpa

B cnyuae ecau K MpoMedNCYMOUHOU ammecmayuy Habpara cyuma
menee 30 6annoe u He GLINOAHEHbI 6Ce 3A0UHUA, THO CMYOeHmMY
HeobX00UMO GLINOAHUMb OONOAHUMENbHbIE 300aHUsd, 00 KOHYA
nocneonet (3auemnot) nedeau cemecmpa. IIpu smom HeodXo0UMO
npopaomams MAmMepuan 6cex NPONYIYEHHbIX AaDopamopHeIX
pabom.

Dopmvi JONONHUMENLHBIX
npenooasamenem).
-GLINONHENUE U 3AUUMA NPONYIEHHbIX 1abopamophblx patiom (npu
HEBO3MOIICHOCTNY  OONOLHUMENLHO20 NposedeHus 1abopamopHol
pabomoi npenooasamens YCMAHAGAUGAEM hopmy
OONONHUMENLHO20  3A0AHUsS N0 MEMAMUKe  NPOnYUeHnoll
rabopamopnoi pabomel camocmosimenvHo) — 00 4-x 6an106;

- npoxoxcoenue pybedcnoeo KoOHmpoas (6aiibl 6 3a6UCUMOCHTU OM
Dpybeoica).

Jluxeuoayus axademuyeckux 3a00JHCeHHOCMEL, GO3HUKULUX U3-3d
PasHOCmuy 6 y4ebHbIX NIAHOG NpU nepesode wil 60CCMAaH0GIeHUl, |

3a0anuii (nazuauaromes

npogooumca  nymem
opybl U 00BEM KOMOPLIX ONPeOensiemcs NOCICO0BAMeNbHO

6.3. IIpouenypa olleHUBAHUS Pe3yJILTATOB 0CBOCHHS JHCHHIIIHHBI
Peanusanus nporpaMMbl JTHCHUIUIMHEL «XHMHsS» NPeJlyCMaTpPUBAET ILIHPOKOE
MpUMEHEHHE Pa3IUYHBIX 00pa30oBaTelbHbIX TEXHONOTHI.

MeTtoauueckue MaTepHAIIEL, OIIpeIeIsIOIIHe TPOLEAYPEL OLIEHHBAHUS
00pas3oBaTeNbHbIX  PE3yNBTATOB, MPHBEACHB B  y4eOHO-METOAMYECKOM  KOMIUJIEKCE
IUCUUILIMHBL

KonTpons kauecTBa 3HaHWd jgo/okeH OBITH IeNeHAlpaBIeHHBIM, OOBEKTHBHEIM,
BCECTOPOHHUM, PETYISIPHBIM M HHIAWBHyaIbHBIM. VIHIMBHIYanH3alMIO KOHTPOJS 3HAHHMT
yaoOHO OCYINECTBNSTL C I[IOMOLIBIO WHAMBMIAYAalIbHLIX KOMIUICKCHBIX — 3aJaHHH,
COCTABJIEHHBIX K KJKIOMY M3y4aeMOMY MOIYIIIO.

MHOTrOBapHAHTHOE KOMILIEKCHOE 3a/laHie COCTABIAeTCSl B BHJE TabIMIbl C YHCIIOM
BAapHAHTOB, PABHBIX YHCIYy CTYAEHTOB B TIpYIINE, PasHOTO YPOBHS CIIOXKHOCTH, 9YTO
[IO3BOJISIET  KKAOMY CTYAEHTY BBIIOAHUTE €ro. BaxkHO OTMETHTBR TakKe, HTO
MHOTOBApPHAHTHBIE KOMITIEKCHBIC 3aaHMS Aal0T BO3MOIKHOCTEH YCIICIIHO OCYIIECTBIISATE
CBSI3b MaTepHaa JaHHOTO MOJYIIS ¢ paHee H3yIeHHBIM MaTepuanoM. Takue 3amanus MOryT
HMETh PENPOAYKTHBHEIH, TBOPUECKHH U PA3BUBAIOLIHH XapakTep.

B kayecTBe mnpuMepa TPHUBEIEM MHOTOBAPMAHTHOE KOMIIICKCHOE 3amaHHe K MOJYJIO
«IlepoHauanbHBIe XHMHYeCKHe NOHATHS. KilacChl HEOPraHMYeCKHUX COS/TMHCHUID!
1. OcymmecTBUTE MpeBpalIleHus.
2. CocTaBpTe ypaBHEHUs peakIHi.
3. HasoBuTe Bce BEIIECTRBA H YKAOKHTE, K KAKOMY KJIACCy COEAMHEHHH OHM OTHOCATCS.
4. B mocnesiHeM ypaBHEHHE pacCYHTaiTe MACCOBYIO JIONIO dNeMEHTa MeTaiia (110 BeIdopy).
5. PaccymraiiTe SKBHBAJICHT IIEPBOrO BEIECTBA B IEPBOM YPABHEHHH.
6. [Tony4nTe 3TO BEIECTBO BCEMH H3BECTHRIMH CIIOCODAMH.
Ne BapuanTta
1C— C02 === H2C03 — N8.2C03 = B8C03 10
2 Na — NaOH — Na,CO3 — NaHCO; — CO; 30
3 S — SO, — H,SO; — NapS0O; — NaHSO4 20
4 Cl, —HCI — NaCl — Na;SO4 — NaHSO,4 15
5 CaO — Ca(OH); — CaCO;3; — Ca(HCO;), — CaCO3; — CaS0437
6 Al— Al,O3 — AICl; — Al(OH); — Al,O3 — AL(NO3)3
LAI(OH)SOy

GLINOANEHUS  OONOJIHUMEAbHBIX — 3A0UHUL, |



7 Cr — CrO — Cr(OH); — Cr(OH)NO; — Cr(NOs); 31

8 Zn — ZnSO4 — Zn(OH); — ZnO — Na,Zn0, — Zn(OH); — Zn(NO3); 43

9 Cr — CrCl3 — Cr(OH)CI2 — Cr(OH)2C1 — Cr(OH)3 — Na[Cr(OH)4]
CI’(NO3)3‘J LCT(OH)}

10 Aly(SO4); —Al(OH);— Al,05 —Na[Al(OH)4] — Al(OH);

Jliist Ty ieHTOB, ¢1a60 YCBOMBIINX MATEPHAI, [IPHBOIMUM ANTOPHTM BBIIOTHEHUS 3a1aHHs.
Eciu e cTyqeHT BBIIONHUT 3ananue Gojiee OPUIHHANBHEIM CIIOCOB0M, ero HTOTOBbIH 6T Mo-
BBIIIACTCSA. TaKike CTyASHTY IPEeNOCTaBIAETCS BO3MOXKHOCTD [IPOMJIIOCTPUPOBATE TPYIINIE X0
CBOHX HECTaHJAPTHBIX MBICTICH.

IIpumenenne WHTEPaKTHBHBIX (opM 00ydeHHs BKIOWaeT oOIIEHHE ¢ NPElogaBaTeieM B
HHTEPaKTHBHOM pexxuMe. llpemmonaraercss NpuMeHEHHE WHTEPAKTHBHBIX (opM 0OyueHuHs
crenyromum 0bpazoM:

1) HeMMHTALMOHHEIE, T.e., UCIONb3yeMBle B PaMKax TPaJMIHOHHBIX (GOPM YIeGHOMH
JCATCIBHOCTH (JIEKIMH, 1ab0paToOpHbIe 3aHsTHS)

2) MMUTAIMOHHBIE (MTPOBBIE H HEHIPOBBIE), IPUMEHEHHE KOTOPHIX CBS34HO ¢
HCII0JIb30BAHHEM B yueOHOM IIPOLIECCe HOBLIX (hOopM 0OYUEHHSI.

Pybexupiit konTpons Nel npoBomuTCs B MUCEMEHHOH (hopMe B BHIE pelleHHs 4 3agau o
0TBeTa Ha Bonpoc. Bpems 1 uac. Makcumanbhas ouernka- 10 6amios [To 2 6anna 3a 3amaqy u 2
Oana 3a OTBET Ha BOIPOC.

PyGexubiit KoHTpONE No2 MPOBOIUTCS B MHCEMEHHOH (OpME B BHAE PeIleHHs TeCTOBOTO
3ananus Bpems 1 wac. 0,5 Gara 3a mpaBuiibHbi oTBetT, MakcumanbHas onenka- 106a11os

PyGexupiit koHTposb No 3 IPOBOIHUTCS B MHCBMEHHON (DOPME B BHJIE PEIEHMs TECTOBOIO
3anaHus ¢ moscHenueM. 0,5 Oana 3a npaBu/ibHbIH 0TBeT Bpems 1 yac. MakcuMalibHAs OLICHKA -
10 Bannos

OK3aMeH TPOBOIUTCH B YCTHOH (hopMe 10 CruckKy Bompocos. CTYIEHT oTBedaeT Ha 2
BOIIPOCA U BBIMOMHAET 2 NPAKTHYECKMX 3aJaHus. 7,5 OaioB 3a OTBET Ha OJMH BOIPOC HIH
saganue. [loaroroska k oTBety 3anmumMaeT 60 MHH.

PesyibTaThl TEKYITEro KOHTPOIs YCIEBAEMOCTH M 3K3aMeHa 3aHOCITCS TIPEII0 [aBaTeleM B
SK3aMEHALHOHHYIO BEIOMOCTE, KOTOPAs CHACTCSl B OPraHU3AlMOHHBIA OTIE HHCTHTYTA B J€Hb
9K3aMEHAa H BBICTABJIAETCS B 3a9ETHYIO KHHUIKKY.

6.4. IIpumMepbI OLEHOUYHBIX CPEACTE ISt PY0esKHOro KOHTPOJISI H 329eTAa
PyGexxubriit konTpoan Nel
1. Onpenenure KONHYECTBO BEINECTBA HKBUBATICHTA M MOJSPHYIO MACCY 3KBHBAICHTOB
doctopa, kucnopona u 6poma B coenunenusx PHs, H,O, HBr.
2. W3 1,3 rupoxcna MeTaia momydaeres 2,85 rero cyns(ara. Beraucaute MOIAPHYIO Macey
9KBHMBAJIEHTA 9TOTr0 MeTaia. Omeem. 9 1/MoJIb.
3. Oxcun  TpexBaJeHTHOrO  aneMeHTa coxepxucur  31,58%  kucnmopoma.  Brramenure
MOJIIPHYIO MAaccy 3KBHBAJICHTA, MOJISAPHYIO M a&TOMHYIO MACCHI ATOTO 3JIEMEHTA.
4. Yemy paseH npM H.y. DKBMBaJICHTHbIH 00beM BoZOpoma? BoIumcinuTe MONAPHYIO Maccy
OKBHBAJICHTa METaJIa, €CIH Ha BoccTaHosienue 1,017 r ero oxcuma uzpacxomosasiocs 0,28 1
Bozopoaa (H.y.). Omsem: 32,68 r/moib.
5. B 2,48 r oxcuza oAHOBaeHTHOro Mertamia cozepxkutcs 1,84 r meramna. Beraumcnute
MOJIIPHYIO MacCy 9KBHBAJIEHTa META/lIa H €ro OKcHa. Yemy paBHa MOJSIPHAS ¥ OTHOCHTEILHAS
aToMHas Macca 3TOro MeTtaua?
6. Uemy paBeH mnpHM H.y. OKBHBAICHTHLIH 00beM kuciaopoma? Ha cxwuranme 1,5 1
ABYXBaJICHTHOrO Metajuia tpedyerca 0,69 1 kucnoponga (H.y.) Berucmure MOmspHYyIO Macey
SKBHBAJICHTA, MOJIIPHYIO MACCy H OTHOCHTEIBHYIO aTOMHYIO MACCy 3TOr0 METaIA,



7. W3 3,31 r HuTpara MeTamna nojydaercs 2,78 r ero xmopuaa. BEMHCIHTE MOMAPHYEO MAaccy
JKBUBaNeHTa 3T0r0 Metaya. Omseem: 103, 6 r/MOID.

8. Harmmure ypasnenne peaxuuit Fe(OH); ¢ xnopoBogoposHoil (COMSIHOM) KUCIOTOMH, Tpu
KOTOPEIX 00pasyrloTcs CHeyrollHe COeNMHEHMs JKelle3a: a) XJIOpHI AHTHAPOKCoskesesa; 0)
OUXJIOPUI THOPOKCOXKENE3a; B) TPUXJIOPHI JKejie3a. BBIYMCIHTE KOJIWYECTBO BEIIECTBA
SKBHBAJIEHTA H MOJIAPHYIO Maccy skBuBanenTa Fe(OH); B kax10# U3 aTHx peakuu.

9. M30BITKOM THIPOKCHIA KATHS MOACHCTBOBAIH HA PacTBOpLL: a) auruapodocdara kamus, 6)
Hurpara auruapokcosucmyTa (III). Hanmumnmure ypasuenue peakuuit otux Bemects ¢ KOH u
OIPeJC/IHTE KOIHYECTBO BELIECTBA YKBUBAIIEHTOB M MOJISIPHBIE MACCHI 9KBHBAJICHTA.

10. TIlpu B3aumozelicTBHH 3,24 I TPeXBAICHTHOTO METajIa ¢ KHUCIOTON Bhiensercs 4,03 i
BOAOpOJa (H.y.). BelyHCIMTE MOJIPHYIO Maccy SKBHBAJICHTA, MOJIAPHYH) W OTHOCHTENBHYIO
aTOMHYIO Macchl MeTaia.

11. Hcxoms u3 MOIApHOI Macchl yriepoja M BOJIBL, ONPEACTHTE abCOMIOTHYIO MAaccy aroma
yIJIepoaa | MOJIeKYIIbl BOJI B rpamMmax. Omeem: 2,0 - 10%° ;3,0 - 10% 1,

12, Ha melitpamusamuro 9,797 r  oprodocdopHOl  KHCITOTH M3pacxomosano 7,998 r
NaOH. Beluuciaure KOIMYECTBO BEIECTBA IKBHUBAICHTA, MOJISPHYIO MAacCy 9SKBHUBAJEHTA U
ocoBHOCTE, H3PO4 B 3TOH peakuuu. Ha ocHOBaHWH pacuera HANWINHWTE ypaBHEHHME PEAKIHH.
Omeem: 0,5 Monw; 49 r/mons; 2.

13. Ha mefitpamuszanuio 0,943 r docdopucroit kucnorer HiPO; m3pacxomosano 1,291 1
KOH. Beruneaure KOMHUECTBO BELUECTBA 3KBHBAJIEHTA, MOJSIPHYIO MAcCy JKBHBAIEHTA U
OCHOBHOCTBL KHCJIOTBL. Ha OCHOBaHUHM pacuera HanuimaTe ypaBHeHue peaknuuu, Omeem: 0,5
MOJIb; 41 r/Mob; 2.

HAIMIIUTE UX IOJHBIE YPaBHEHHUS.

14. HanummuTe 37€KTpOHHBIE (OPMYJIBl ATOMOB 3JIEMEHTOB C MOPSIKOBBIME HOMEpamMu 9 u
28. IlokaxuTe pacIpeleNeHUE 3JEMEHTOB STHX aTOMOB I10 KBAHTOBBIM stueiikam, K kaxomy
JIIEKTPOHHOMY CeMeHCTBY OTHOCHTCS Kax/IbIi U3 3THX 2J1eMeHTOB?

15. Hanuimure 3neKTpOHHBIE (OPMYILI aTOMOB JJIEMEHTOB C IOPSAKOBLEIMU HOMepamu 16 u
26. Pacnipenenute 371€KTPOHBI 3THX aTOMOB 110 KBAHTOBBIM siueiikaM. K KakoMy 2JIeKTPOHHOMY
CEMEHCTBY OTHOCHUTCS KaXIbIH U3 3THX 3JIEMEHTOB?

16. Kaxue opOuTanmu aToma 3aIlONHAIOTCS JJIEKTPOHAMH paHbiue: 4d win  Js; 6s win Sp?
[Touemy? Hanummre 31eKTpoHHYIO (POPMYITY aTOMa 3JIeMEHTA C TOPSAKOBBIM HOMEPOM 43,

17. UYro rtaxkoe wusoronsl? YeMm MOKHO OOBICHUTE, 4YTO Y OOJBUIMHCTBA 3JIEMEHTOB
NEPHOINYECKON CHCTEMBl ATOMHBIE MACCHI BBRIPAKAKOTCH APOOHBIM dHCIIOM? MOTYT JIH ATOMBI
pasHBIX 3JIEMEHTOB UMETh OJAMHAKOBYIO Maccy? Kak Ha3pIBaOTCA 110A00HbIE aTOMBI?

18. Kakoe MakCHMalIbHOE YMCJIO 3JIEKTPOHOB MOI'YT 3aHHMATh -, p-, d- U f~OpOMTAIH JaHHOTO
sHepreTHdeckoro yporesa? Iloyemy? Hamuummre snekTpoHHYI0 (QOpMyly aToMa 3JIEMEHTa C
HOPSAKOBBIM HOMepoM 31.

19. KBanToBbIE UMCcnIa A7 2IEKTPOHOB BHELITHETO YHEPIeTHYECKOr0 Y POBHS aTOMOB HEKOTOPLIX
SJIEMEHTOB UMEHOT CIECAVIOIIKWE 3HAYCHUA!

n=4:1=0,m=0,m,== 1/2. HamummuTe 371eKTpoHHEBIE (OPMYIIBI ATOMOB THX JEMEHTOB H
OTIpEJeNUTEe, CKOILEKO CBOOOAHEIX Jd-0pOuTaneit CONePIKUT KAk b H3 HUX.

20. B yem 3axmouaercs npuHuun [laynu? Mosxket nu ObITh Ha KakOM-HUOY /b [101yPOBHE aTOMa
p7- WIH d]Z-SHQKTpOHOB? [Touemy? CocTaBbTe IEKTPOHHYIO (POpMYJy aToMa 2JIEMEHTa C
MOPSIIKOBBIM HOMEPOM 22 U YKQXKHUTE €0 BaJIeHTHBIE 3JTeKTPOHEL

21. Yro takoe osHeprus uoHuzauuu? B kakux eauHuiax oHa Belpaxaerca? Kak usmensercs
BOCCTAHOBHTENbHAS AKTHBHOCTH S- M p-3JIEMEHTOB B TPYINax IEPHUOANYECKOH CHCTEMBI ¢
yBeJIMYEHHEM NopsiAkoBoro Homepa? [Touemy?

22. UYro  Ttakoe aeKTpoOTpHUATENsHOCTh? Kak H3MeHsieTcs IeKTPOOTPULATEIbHOCTh p-
3JIEMEHTOB B IIE€PHOJE, B TPYIIIEC HG]JHOJIPIIIECKOf:I CHCTEMLI C YBCJIMHEHHEM THOPIIAKOBOTO
nomepa? [Houemy?

23. lexonmg M3 TIONOMKEHWs repMaHus, MOJMOJeHAa M peHus B NEpHOAUYEcKOl cucreme,
cocTaBbTe (OPMYJIBl BOJOPOJHOIO COEMMHEHHS TepMaHusd, OKCHAa MOJIMb/1eHa H PeHHeBOH



KHCIOTE, OTBEYAIOl[He HX BbICIIeH creneHd okucienus. l3obpasure Gopmyisl 3THX
coeqHHeHH rpaduIecKy.

24. Yro Takoe CpOACTBO K MEKTpoHY? B Kakux eIHHHI@X OHO BBIpAKAETCH? Kaxk
H3MEHSIETCS OKHUCIIATENbHAS AKTHBHOCTH HEMETAIJIOB B  IIEPHOAE M B IPYIIE
NEPHOAMYECKOH  CHCTEMBI  C YBEIHYCHHEM IOPSAKOBOTO Homepa? OTBET MOTHBHPYHTE
CTPOEHHEM aTOMa COOTBETCTBYIOLLETO JJIEMEHTA.

25. Kaxyio XMMHYECKYIO CBA3b HA3BIBAIOT BOJAOPOJHOH? Mexay MoeKyIaMi KakuX BEIIECTB
ona o6pasyercs? [Touemy H,O u HF, uMes MeHBIILYI0 MOJICKYIIIPHYO MAcCy, MIIABATCS M KHIIST
npu 60J1ee BHICOKHX TEMIIEpaTypax, 4eM MX aHanoru?

26. Kakyro XHMMYECKyl0 CBS3b HasbiBaroT HOHHOH? KakoB MexanusMm ee oOpasoBaHus’
Kakve CBOMCTBA HOHHOM CBA3M OTIAHYAOT ee OT KopasleHTHOH? [Ipueenure 1Ba mpumepa
THITMYHBIX MOHHBIX COeNMHEeHuM. HamummTe ypaBHEHUs [IpeBpAIlEHHs COOTBETCTBYIOLINX
HOHOB B HEMTpaILHbBIE aTOMBI.

27. Uro cnemyeT MOHUMATH TIOJ CTENIEHBIO OKHCIeHHS aToMa? Onpe/leNIuTe CTeIeHb OKUCIIEHUS
aToMa yIJIepofa W ero BaJeHTHOCTb, OOYCIIOBICHHYIO YKC/IOM HECIApeHHBIX 3JIEKTPOHOB, B
coequuenusx CHy, CH;OH, HCOOH, CO,.

28. BBIYMCIHTE MOMSPHYK KOHLEHTPAMIO M MOJSPHYIO KOHICHTpalMIo JKBHBaieHTa 20%-
HOTO PacTBOpPA XJIOPHIa KaJIbIHUs TIOTHOCTEIO 1,178 r/em’. Omeem: 2,1 M; 4,2 1,

29. Uemy paBHa MOJISpHAS KOHIIEHTpalust okBEBaneHTa 30%-1oro pacrsopa NaOH mioTHOCTEIO
1,328 r/em®™? K 1 1 sToro pacTeopa NpuGaBuid 5 1 BOJbL. BBIYMCIHTE MacCOBYHO
(IIPOLIEHTHYIO) AOJIO TOJIyYeHHOTo pacTBopa. Omeem. 9,96 n.; 6,3%.

30. Kaxoit o6wem 0,3 H. pacTBOpa KHCIOTHI Tpebyercd sl HEHTpaau3aluu pacTBopa,
cogepxarero 0,32 r NaOH B 40 cM? Omsem: 26,6 oM,

Py6exuniii koutpoas Ne2 (IIpumep ¢ orserom)

Bapuanr 1

1.DHepreTiKa XMMIYECKHX MTPOIECCOB PACCMATPUBACTCS B PA3/IeNIe XUMHUH:
a)TepMoauHaMFEKa; 0) KHHETHKA, B)KOJJIOM/IHAS XUMHIS; T) 3JICKTPOXHMHUL.
IIpasunbisiii omeent: G)TepMOAMHAMUKA;

2. TermnoBoii 2 (HeKT peaklii He 3aBUCHUT:

a) OT arperaTHOro COCTOSIHHUS BELIECTBA; 0) OT MPUPOIbLI pearnpyiolmuX BELIECTE;
B) OT TEMIIEPaTypbl; I') OT ILyTH PEaKIHH.

IIpasuneHbiii omeem: T') OT ILyTH PEaKLKH,

3. Jlist KaKo¥ W3 IPUBEACHHBIX PEAKIIMH M3MCHEHHE SHTAIBIIUU COOTBETCIBYCT
cranjapTHON sHTAIBNUK 00pasoBanus MgCO3(k): .

a)MgO(x) + COax(r)= MgCOs(k), 1

6)Mg(x)+C(rpadur)+ Os(r) = MgCOs(x);

B)Mg(x)+C(rpadur) +3/20,(r) = MgCO3(k);

r) Mg(x)+C(rpadur) +30,(r) =2 MgCO3(k);

IIpasunsueiti omeem: 8)  Mg(x)+C(rpadur) +3/204(r) = MgCO3(k);

4 Usmenenue saTanbnuu peakuun PbOy(k) + 2C(rpadut) = Pb(x) + 2CO(r) pasHo:
a) -55,61; 6) 55,61 B) 166,13; 1) -166,13

IIpasunvuwiti omeem: 6) 55,61 kJlx

5.Msmenenne ouepruu ['nbG6ca B 9TOMH Ke peakIMi paBHO:

a) 55,55;0) 81,72, B) -81,72; 1) -35,55

ITpasunvruil omeem: ; r) -55,55 kK

6./3MeneHne 3HTPOMHHE B HTOM JKE IIPOLECCE PABHO!

a) -372,68; 6) 180,46; B) 372,68, ) 319,25;

ITpasunsusiti omeem: B) 372,68 JHx/K

7.JlaHHas peaKklus sIBIISIETCS:



a) HI0TEPMHYECKOH, CAMONIPOU3BOILHOM; §) IK30TepMUYIECKO, CAMOTIPON3BOILHONH;

B) SHIOTEPMUYECKOPH, HECaMOIPOU3BOJIBHOM; I') 9K30TEPMHYECKOH, HECAMOIIPOU3BOJIBHOIL.
IIpasunvrolii omeem: a) 3HNOTEPMHUYECKOH, CAMOIIPOU3BOIBHOI;

8.Ecmu mma peakuun 2H,(T) + O3 1) = 2H,0(r) ee cxopocts paesa 0,45, C(Hz) =3 mons/n, C(O,
(r) = 1 MoJB/11, TO KOHCTAHTA CKOPOCTH PaBHA

IIpasunsreri omgem: 0,05

9.Cxopocts peakuuu 4HCL(r) + Oy(r) = 2H,0(r) + 2Cly(r) npu yBean4YeHHH JaBJICHHI B
cucTeMe B 3 pasza BO3pacTeT B pasa;

lIpasunvHolti omeem: Bo3pacter B 243 pasa

10.Maremaruyeckoe BBIpaXKEHHE 3aKOHA JIEHCTBHS MACC JIJIST PEAKITHH

Fe,03 (x) + 3CO(r) = 2Fe (k)+ 3C02(1")

a) W=k C pe20;Cco 0) W=k CMOEC co;B)W =k Cco NW= k-C3c02;
[pasunvusiii omeem: 8) W =k C'co

11.YpaBHeHHE AppeHHyca uMeeT BU/[T

a)V2/Vi _YAT/ 6 Kz/K_ YA Tho, ) ink = Ea/ RT; 1) K= K, exp(-Ea/ RT).
Ipasunerelii omeen: ) = exp( -Ea/ RT).

12.Ilopsimox peakiuu 2Fe +Sn*" = 2Fe’" +Sn™ 1o wenesy pasen

a)l 6)2 B3 104

[Ipasunvhbviii omeem: a)l

13. TemniepaTypHBIi Koaq)(bHuHeHT paBeH 3. Bo cKONBKO pa3 BO3pacTeT CKOPOCTh peakluy Mpu
YBEJIMYEHHUH TEMIIepaTypPhl Ha 20°C:

a)6;6)5;8)9;r)8?

IIpasunereiii omeem: B) B9 pas;

14.B coorBercTBHH ¢ npuHUKIoM Jle [llaTtense, yMEHbLICHHE KOHLEHTPALUH IPOAYKTOB
peaKiuy CMeIlaeT PABHOBECHE PEaKLUH

a) B CTOPOHY MCXOJIHBIX BELIECTB; ©) B CTOPOHY MPOIYKTOB PEAKLUH ; B) HE CMEIIAET
IIpasunvreiii omeem: §) B CTOPOHY MPOIYKTOB PEAKIHH

15.Beenenne w3bsrrka HC1(r) B peaximio Cup,O(k) + 2HC1(r) = 2CuCl; (k) + H20 (r) emecTuT
paBHOBECHE

a) BeBO; 0) BIPABO; B) HE CMECTHT

IIpasunvrbili omeem: 6) BIIpaBo;

16.B0 CKOTBKO pa3 IOBBICATCS CKOPOCTh npsiMoit peaxiue Na(T) + Oa(r) =2NO(r) npu
IOBBIIEHUH AaBJICHHS B B CHCTEME B 4 pasa:

a)Bl16; 6)B8; B)B4; )B 32

[IpasunvrHuili omeem: B a) B 16 pas;

17.B xakyio CTOpOHY CMECTHTCS PABHOBECHE PEAKIHH (II. 16) NpH MOBLINCHUN JABICHHA.
a) BJieBo; ©) BIPaBO; B) HE CMECTHTCA.

IIpasuneHbiii OmMeent: B) He CMECTUTCSL.

18.Ecmu T=4870 K, a KpaBx = 10%, 1o u3venenue sneprun ['u66ca

AG paBHO 279,74KI{>}{.

Ipasunensiti omeem: AG pasro 279,74x/1x.
19.Ecnu koncTanTa papHoBecus Ke = 2,2 s peaxiuu 2NO(r) + O (r) = 2NOy(1), a
paBHOBecHBIe KonmenTpaunn [NO]J=0,02 mons/a [NO2] = 0,03 monb/i1, TO HCX0AHAA
KOHIEHTpAIHs KHCIOPOJa PaBHa MOJIB/JI
Ipasunenoiti omeent: 1,038 Momb/n
20.Eciii cKOPOCTE PeaKIMy yBETMUHBAETCS B 2 Pa3a [PH [OBBILICHUU TeMIeparypst o1 22°C 10
32°C, To 3Heprus aKTHRaMy papHa 51,8351 kJIK
2

g =B0h kg B2, s gsigpe

T - & 305 - 295

2 1




Py6e:xupiit koHTpOIb No3

1.DteMenT-KHCn0T000pa30BaTelb ABIAETCS OKHCIHTEIEM B KHCIIOTE. .....
a) oprodochoproit, 6) a30THOH, B) yrombHOMH, T) COMIHOIL .

2.0xuciutensHble cBoicTBa okcuaa cepsi(IV) NPOSBIIOTCS B PeaKIHN. ........
a) SO, + 0, — 0) SO, + KMnO4 + H,0 —
B) SO; +NaOH — r)SO; +H,;S—

3.91C B (B) u xoadumuent nepen H,SOs B peaximu, mpoTeKaionie mo cxeme:
Al+ H;S04 —  AL(SO4); + SO+ HyO  paBHBI ... eovevee,

4 Haubomnee CHJIBHO BLIPaYKCHB! BOCCTAHOBUTENBHEIE CBONCTBA }1<ene3a B PEaKIIuH ..
a) Fe + CO3 «— FeCO; +2e ; 6)Fe « Fe’" +2¢ :
B) Fe’” «— Fe’* +l¢ r)Fe < Fe'* +3¢ .

SB‘JIeKTpoz[HbIH noTeHIHan Hukens, onymenxHoro B 0,001M pacTBOop comm Hukend mpu
Temmeparype 25° C pagen .....B.

6. Cxema mpaBMJIBHO PA3OMKHYTOIO MEIHO-KA/[MHEBOTO TAalbBAHHYECKOTO 3JIeMeHTa IIpu
CTaHIapPTHBIX YCIOBHAX UMECCT BH/:

a) (A ) Cu|CuSOq|| CdSO4| Cd (K), 6) (A) Cu|Cu™ ||Cd* |Cd(K),

B) (K)Cd|[CdSO4|| CuSOq || Cu (A), r) (A)Cd|CdSO,|| CuSOy || Cu (K).

7.MOH6KyHHpHOC YpaBHCHHE pa60T£,1 MCIHO-KaIMHEBOTO ralbBaHM4YECKOTO 3JIEMCHTA IIPH
CTaHOAPTHBIX YCIIOBHIX HMEET BU/I ....

8. 3. 1.C. MemHO-KaJMHEBOTO TalbBAaHHUYECKOTO JIeMEHTd, PACCMOTPEHHOT0 B Bompocax Ne 6,7,

IPH CTAHIAPTHBIX YCIOBUSIX PABHO....
a) — 0,740 B, 6) 0,740 B, B) — 0,066 B, r) 0,066 B.

9.Ilpu mponyckannn 96484 Kir amexrpudectsa Macca IMHKA, BEIIEIMBINascs Ha karone (6e3
y4era 1oOOUHBIX IIPOLIECCOB) PABHA.....

10. O6beM x110pa, BEIIETUBIIETOCS IIPH 3IEKTPOIIH3E PACTBOPA XJIOPHAA HATPHS IIPH CHIIE TOKA
1A B Teuenue 9 yacos, paseH ......
a) 1,88 m, 6) 0,94 n, E) 3,76 1, r) 7,52 1.

11. Cornacuo Tabnuile CTAHAAPTHBIX OKHUCIMTEILHO-BOCCTAHOBUTENBHBIX I[OTEHIHATIOB, HA
aHOJIE B IIEPBYIO OUEpenb OY/ET paspsKaThed ......
a) NO, 7 NO5, 63 284 /8,057, B) 2CI'/ Cl,, 025/ k

12.CornacHo TabnHIe CTaHAAPTHBIX OKHUCIHTEILHO-BOCCTAHOBUTENBHLIX  MOTEHIHAIOB, Ha
Karofle B IEPBYIO oqepeg:u, Oyzmer paBpH}KaTbCH

2+ 2+
a) Pb 6)Sn”", B)Ni*", r)Cd*

13.C yueToMm nepeHanpsuKeHHs HIOTEHIUAN BELIEIEHHS BONOPOAA HA HIKEICBOM 31EKTpO/le MIPH
pH = 7, mornocTr Toka 1 A/em® u temneparype 25°C paser ....B.

14.C yyeTom nepeHanpssKeHus HOTeHHHaJI BBIICJICHHS] KHCJIOPOa HA HHKEJIEBOM AIEKTPOIE TIPH
pH = 7, notHoctr Toxa 1 A/em” 1 temmeparype 25°C pasen......B.



15.1Tpu anextpomze 1M pacTRopa XiIopHAa HHUKeIsS Ha HHKEIEBBIX SMEKTPOJAX, C yICTOM
NepeHaNpsUKEHNs BBIIENICHHS BOJOPOIa H KUCIOPOAa [IPY IITIOTHOCTH Toka 1A/ cM” , OCHOBHBIMH

mpoueccaMu
Ha KaTong, Ha aHoae SIBJIAKOTCA.. ..
a) 2H' +2¢° — Ha, Ni° - 2¢ — Ni¥*,
6) 2H,0 +2¢" — H, +20H, 20~ e = Cly
B) Ni¥¥ +2¢ — Ni°, Ni® - 26— Ni*,
r) 2H,0 +2¢ — H, +20H, 2H,0 -4¢ — O, +4H".

16. AHOJHEIM 10 OTHOIIECHHUIO K JKeJie3y B ¢1ado Kucioi cpene OyneT MOKPHITHE......
a) OJIOBOM,

0) cepebpom, 0JIOBOM,

B) cepeOpoM, OJIOBOM, HHKEIEeM, LIHHKOM,

T') IITHKOM, XPOMOM, TUTAHOM, aJIFOMHHHEM.

17 Cxema ralbBaHUYECKOT0 3JIEMEHTA, BO3HHKAIOLICTO IIPH KOPPO3HH HHKE/Ib-XPOMOBOTO
CILIABa B KHCIOH cpeac, UMCCT BHL ...

a) (A)Ni |H,O | Cr (K),

6) (A)Cr |H™ | Ni(K),

B) (A) Cr|Cr" || Ni|Ni*™

r) (A) Cr |OH | Ni(K).

18. IToTeHman KaToqHOTO Mpollecca MpH KOPPO3HH HHUKEIb-XPOMOBOI'O CIIJIABA B KHCIIOH cpene
(pH = 0) ¢ BO3MOXKHOM KUCJIOPOIHON JEOIAPU3alMeH IPH IIJIOTHOCTH TOKal MA/cM? paBeH:
a) 0,390 B, 6)0,128 B, B) 1,218 B, r) 0,330 B,

19. TToTeHImMAal KATOIHOTO MPOIecca IIPH KOPPO3HH HUKEIL-XPOMOBOTO CIIABA B KI/ICJ'IOI/I cpene
(pH = 0) ¢ BO3MOKHO# BOAOPO/IHON Hemosapu3aluell npy m10THOCTH TOKal MA/cM” paBeH:
a) -0,33B, ©6) 0,113B, B)-0,627B, 71)-0,217B

20.HauGoee BepOATHBIE MPOLECCHl , MPOTEKAIONHE IPH KOPPO3HH HHUKENIb-XPOMOBOTO CIlIaBa
W CHJILHO KUCIIOH Ccpele...
a)A: Cr -3¢ — Crf
K: Ni*'+2¢” — Ni,
6).A: Cr -3¢ — CrF
K: O; + H,0 +4e — 40H
B)A: Cr -3¢ — gt
K: O, +4H" +4¢ — 40H
K: 2H" + 2¢" — H,,
r) A: Ni -2¢ — Ni*",
K: O, +4H" +4e — 40H
K: 2H" + 2¢" — H,,

Crucok 60npocog K IK3AMeHy
1. OcHOBHBIC TTOHITUS U 3aKOHBI XHMHH.
2. DKCIEpPHMEHTaIbHBIE TPEINOCHUIKE CIOXKHOTO CTpoeHHd artoma. [linaHerapHas MOZIENb
crpoenus aroma Pesepdopaa. [loctynarsr bopa.
3. OCHOBHEIE TIOJIOKEHAS KBAHTOBOH MEXaHUKH. BoHoBas (yHKIHs, aTOMHas OpOUTAllb.
4. XapaKkTepHCTHKA COCTOSHUS JIEKTPOHA B aToMe. KBaHTOBEIE UHC/IA, MX (PH3HUCCKUH CMBICI.
5. spdf — opburtanu. Emxocts oSHepreTmyeckux ypoBHeH. [IpHHIUITBI 3aMOIHEHUA
9JIEKTPOHAMHU aTOMHBIX opOuTanei.



6. Tabnuna XMMHYECKHX OleMeHTOB. IlepHojHYecKuil 3aKOH H [ICPUOAMYECKAT CHCTEMA
XHMHYCCKHX 3JIEMEHTOB B CBETE TEOPHH CTPOEHHUS aTOMa.

7. IleprHOANYHOCTE B H3MEHEHHH CBONCTB 51EMEHTOB: PaMyCEl ATOMOE, OHEPrUH HOHM3AIMH U
CPOACTBA K 3JIEKTPOHY, JICKTPOOTPHLUATEIBHOCTH, BAIEHTHOCTD U CTEIIEHH OKHCICHI.

8. IlepHOAMYHOCTE B H3MEHEHHH CBOICTB KUC/IOPO/IHBIX H BOZOPOIHEIX COEIMHEHHN 3/IeMEHTOR
10 TIEPUOJAM U TPYIITIaM,

9. Xumnueckas cpa3b. CBONCTBA KOB&IEHTHOH CBS3M: SHEPIHs, JUIHHA, HACKILAEMOCTD,
HaNpaBJIeHHOCTE. ['ubpuausanua opburaeit. § u m cBa3u. KpaTHOCTD CBSI3ML.

10. KoBaneHnTHas CBf3b, MEXaHHM3MbI €€ 0Opa3OBaHMUSI. DNEeKTPOOTPHIATEILHOCTE ATOMOB U
MOJIIPHOCT CBA3H. [I0ISIPHOCT MOJIEKYIIEL

11. Monnas cBsi3b, MexaHusM ee obpazoBaHus. MeTaminueckas CBssh.

12. Tlonarue o cxopocTd XMMHuecKHX peakiuil. CKOpOCTh FOMOIEHHOrO H TeTEpOreHHOIO
nporeccoB. PakTOpPEL, BIHAIOIIME Ha CKOPOCTh XUMUYECKMX PeaKIHii.

13. 3akon neficTug Mace. KOHCTaHTa CKOPOCTH peakiuy, ee (pH3MYeCKUil CMBICIL.

14. BnusHue TeMmepaTyphl Ha CKOPOCTH XHMHYECKOH peakuum. IIpaBmio Bant-I'odda.
AKTHBHBIC MOJIEKYIIBI M SHEPTHS aKTHBH3ALWK. Y paBHeHHe AppeHnyca.

15. OBparnmble B HeoOpaTHMBIE peakluu. XHMUUECKOe PaBHOBECHe. KOHCTAHTa XMMHUIECKOTo
pPaBHOBECHS.

16. Cmemenue xumudeckoro pasuosecus. [Ipunnumnst Jle-Ilarasse.

17. TepmoxuMHYecKHe 3aKOHEBI ¥ YpaBHeHHs. 3aKoH ['ecca M CIeICTBHS H3 HEro.

18. BHyTpeHHSI SHEpPrus W SHTANBHUS. DHTANLIMS 0OPA30BAHHS XUMHUYECKHX COCIHHEHHI,
M3menenune SHTANBIMYU B Pa3IHYHBIX XUMHYECKHX IIPOLIECCAX.

19. Bropoit 3aKoH TepMOAMHAMHKH. DHTPOIHS U €¢ H3MEHEHUe NP XMMHYECKHX IPOLEccax H
(a3oBbIX mepexomax.

20.YcoBus camONpPOM3BONBHONO TPOTEKAHHS XHMHYECKHX peakuuil. DHeprus [uGbca, ee
U3MCHCHHE [PH PA3JIHYHBIX XUMHUECKHX [TPOIIeCcCaX.

21. CocraB ¥ CTpOEHHE MOJIEKYJIBI BOABL. ACCOLHALIMH MOJIEKY.T BOALL BomopoHas Cra3b.
Dusnyeckre cBoifcTBa Bo/sI (aHOMAMHs). XMMHYECKHE CBOIICTRA BOBL.

22.7KecTKOCTD BOABL, €€ THITBL U CIIOCOOBI YCTpaHEeHHs

23. Knaccnduranus pactBopoB. MexaHHU3M Iporiecca pacTBOpeHks. KpHCeTanioruapaTst.
['upparuas reopus JI.V1.Menneneesa. PacTBOpUMOCTE TBEPILIX BELECTB.

24, KonnenTpamust pacTBOPOB. [IpomeHTHAS KOHIEHTpAIHs, MAccoBas NOJS PACTBOPEHHOTO
semecTsa. MonsgpHasi KOHLIEHTpPAIKs PaCTBOPOB.

25. HopmanbHas KOHIIEHTpALKs PACTBOPOB. JIKBHBAJIEHT 2JIEMEHTA U CIOKHOTO BEIECTRA.

26. CpoifcTBa pa3baBIeHHEIX PACTBOPOB HeaNeKTpoanuToB. Ocmoc. OCMOTHYECKOE TABICHHE.
3axoH Bant-I'odda. 3axous! Payis.

27. Teopua sreKkTpoiauMTHYeCKOH muccomuarui. OCHOBHEIE MOTOMKEHHS TEOPHH. MexaHusm
OWCCOLMALIMH BEIIECTB C Pa3IMYHBIMH THITAMH CBSI3H.

28. CreneHp auccOMUanny 31eKTpoHOB. CHIILHBIE U c1a0ble JIEKTPOJIUTEI,

29, KHCITOTBI, OCHOBAaHHS M COTH B CBETC TEOPHM 3JIEKTPOTMTHYECKOH IMCCOLMAIMH.
AMdoTepHbIe THIPOKCHIBL.

30. Peakumm oOmena B pacTBOpax 3MeKTPONUTOB. HanpasjeHHOCTL peakuui o6MeHa B
PacTBOPAx 3IEKTPOJIUTOR.

31. DnekTponMTHYeCKas IMCCOLMALNS BOABL VIOHHOE NpoH3BeieHHE BOABL BomopoHblii
MIOKa3aTellb.

32. Tunpomus cone#t. Ciyuan rugposusa, Crenens ruaponusa. KoHCTaHTa rHAPOIM3A.

33. lucnepcHble cucteMel. KiaccuduKaris THCIEPCHBIX U KOUIOMIHBIX CHCTEM.

34. OcHOBHBIE CBOMCTBA KONIOHIHBIX CHCTeM. YCJIOBMS HX ycroiumpocTH. IloHsTue O
CEIUMEHTAIlMH U KOATryJISIIHH,

35. OKHMCIIHTENEHO-BOCCTAHOBHUTE/IBHEIE PEAKIIMA, BakHeHIIHe OKHCIMTENH H BOCCTAHOBHTETH,
Posib cpe/ibl B IPOTEKaHUN OKHCIUTETBHO-BOCCTAHOBUTELHEIX PeaKIIyil.



36. Kmaccudukaims OKHMCIHTETLHO-BOCCTAHOBHTEIBHBIX peakuui. Mx poiab B mpupome w
TeXHHKE. MeTo a1eKTpoHHOr0 Gaanca | 3NeKTPOHHO-HOHHEIH MeTon B OBP.

37.Ilonstre 00 3MEKTPOAE M ONEKTPOJHBIX MOTEHI[MATAX. CranpapTHble TOTEHIIHAIEL.
CranmapTHeIi BOZOPOIHBIN 31eKTPo . [ albBAHHTIECKHE SIIEMEHTEL,

38. DueKTponm3 pacTBOPOB M DAaCIUIABOB COJell, 3aKOHBI ONeKTponnsd. llphMencHue
SIIEKTPOJIU3A.

39.0cHOBHBIE BHIBI KOPPO3HH. XHMHYECKas KOPPO3HA. DIIEKTPOXHMHUYECKas KOPPO3us
METALIOB. MEeTO/IBI 381U TH] METAIIOB OT KOPPO3UH.

40. Ilonoxenue metanios B nepuonndeckoii tabauie. CTpoeHHE aTOMOB METAIIOB
41.Haxoxnenre MeTamnos B mpupozge. OCHOBHbIE METOIE! IOy YeHHS METaILIOB.
42.Dusnyeckue cBOCTBA METAILIOB. MeTamindyeckas cBsi3b. THITHI KPHCTAINIMYECKUX PELIETOK.
43. XMMHYeCKUE CBOMCTBA METAJIIIOB.

44. OpraHuyeckue MOMUMEPHBIE MaTepHAlbl M WX METO[bI TIOTYUEHHS. Knaccupukanus
MIONAMEPOB

45.Tumet BMC. [1nactmaccel.

IIpakTuueckne 3ananus
1. CocraBbTe 5MEKTPOHHEIE (POPMYIIBI ATOMOB HJIEMEHTOB ¢ TIOPSAKOBEIMH HOMEpaMy 32 u 42,
YHUTBIBASL, YTO Y MOCAEAHETO IPOHCXOAUT “NpoBan” oxHoro 5S anexrpoHa Ha 4d - 101ypOBEHS.
K kaxoMy 371eKTpOHHOMY CEMEMCTBY OTHOCHTCS KX IbIil U3 3THX 3JIEMEHTOB.
2. Kakoe MakcHMalbHOE YHCJIO 3JEKTPOHOB MOIYT 3aHHMATE §-, p-, d- # f~OpOHTAIN TaHHOTO
SHEPreTHYecKoro yposHa? Iloyemy? Hanummre siexTponmyio (opMmylly aToMa dIeMEHTa ¢
IOPAAKOBEIM HOMepoM 31.
3. Hammmmre sneKTpOHHEIE (OPMYJBI aTOMOB 3IEMEHTOB C IOPAIKOBBIMH HOMEpaMi 25
1 34, K KakoMy 3JIE€KTPOHHOMY CEMEHCTBY OTHOCHTCS KAXCIBIH U3 ITHX DJIEMEHTOB?

4. Kakue opOuTamm atoma 3amoHAIOTCS JJIEKTPOHAMH paHblie; 45 Win 3d; Ss unu 4p?
Iloyemy? Hanmuinre 371eKTpoHHYIO (hOpMyYITy aTOMa 3TeMEHTA ¢ MOPSIKOBBIM HOMepoM 21,
<3 CKONBKO  HECHAapeHHBIX  9JIEKTPOHOB HMEET aToM  XJ0pa B HOPMAIBHOM "

BO30OYXJICHHOM COCTOSHUAX? Pacnpesenure 3STH 9JIeKTPOHBI 10 KBAHTOBEIM sueiikam. Uenmy
paBHa BaJICHTHOCTD XJIOpa, 00YCIOBIEHHAS HECTIAPEHHBIMH JIEKTPOHAMH?

6. Pacmpemenure  27€KTPOHBI  aroMa  Cepel 0 KBAHTOBLIM stueikav. CKOIBKO
HECIIAPEHHBIX DJICKTPOHOB MMEIOT €€ aTOMBI B HOPMAIBHOM M BO3OYIKIAEHHOM COCTOSHMSIX?
HeMy paBHa BAIEHTHOCTE CEpPhI, 00YCIOBIICHHAS HECTIAPEHHBIMH 3EKTPOHAMH?

7. Yro Takoe sHEprHs HOHM3AUHH? B KakuX eIMHALAX OHA BHIpaxkaeTca? Kax mamensercs
BCNIMYHHA 3HEPrHHM HOHH3AIMH B [IEPHOJE, B IPYIIE IEPHOANYECKON CHCTEMEI C YBETHYEHUEM
MOPSAIKOBOrO HOMEpA.

W3 mepeuuclieHHBIX 371EMEHTOB BhIOepuTe — HMEIOMAN HaubOIbIIee 3HAUCHHE JHEPrHH
noumzauuu: 1)Li 2)F 3)Fe 4l

8. Kakyio KoBaJeHTHYIO CBf3b HA3LIBAIOT O -CBS3bIO M Kakylo ™ -cBa3bio? PasGepure Ha
IIPHMEpPE CTPOEHUS MOJIEKYIIEI a30Ta.

9. Ompenenure BHJ XMUMHUECKOH CBsA3W B coemuuenusx; NClL, SO, Cl,, H,0, Si, NaCl
CocraBbre 3ieKTPOHHBIE (GOPMYNIBI XJIOpa H CEpOBOIOpOid. Kakoil TNl KpHCTaIIHUeCcKOil
PELIETKH Y 3THX BELIECTB B TBEP/OM COCTOSHHH?

10. OnpeznenuTe THI XMMUYECKOH cBsa3u B coequuennax: HCl, CuS , HBr, HI, KCI, Fe, 0,?
11. Ilo Tepmoxumuueckomy ypasHenuto CHy + 20, = CO; + NayCry O7 + 890 ki
paccunTaliTe Kakod o0beM MeTaHa (H.y.) COMOKEH, eC/Id NpPH 3TOM BhulAemwiocsk 178 ]l
TEIIOTEL.

12, TIlpu  B3auMOAGHCTBHH  ra3oo0pasHBIX  CEPOBOAOPOAA M JHOKCHAA YIIEpola
obpasyroTest mapel BOABL B cepoyriepo) CS,(r). Hamumure TepMOXHMHYECKOE YpaBHEHHE JTOI
peaKiHH, TPEeIBAPUTEIILHO BLIYKUCIIUTE €€ TeIuIoBoH 2 dext. Omeem. +65,43 kJIx.

13. Hanumure TepMOXMMHYECKOe ypaBHeHHe peaxid  Mexay CO(r) U BOZOPOIOM, B
pesynsTaTte KoTopoi obpasyrorcs CHy(r) m HpO(r). CkojBKO TEIIOTEI BEINETMTCH TPH ITOM



PEakKIuy, eciii OBUIO MONTy4YeHo 67,2 T MeTallla B [lepecueTe Ha HOpManbHEIe yenosus? Omeem:
618,48 xJ]x.
14. Kpucramnyeckuti  XyopuJi aMMOHHs 00pasyercst [Py B3aUMOAEHCTBUH  Ta3000pasHbIX
aMMHaKa M XJOpOBOAOpOJa. Hamummre TepMOXHMHUECKOE ypaBHEHHE 3TOH peakllHi,
IPEABAPUTEIIBHO BBIYHC/IHB €€ TemnoBoH 5(dexr. CKOMLKO TEMIOTEl BELIEINUTCH, ECIIH B
peakuuy ObLIO H3pacxonoBaHOo 10 11 aMMuaka B mepecyere Ha HOpMalbHbIE ycaoBua? Omeen:.
78,97 x]JIx.
15. Boccranosnenue Fe;O4 okcHIoM yriteposa HaeT 0 ypaBHEHHIO
Fe304(x) + CO(r) = 3FeO(k) + COy(1)
Beruuciure AGSgsu cliesiaiiTe BBIBOA O BO3MOYKHOCTH CaMOIIPOM3BOJILHOIO IIPOTEKAHHUS STOMH
peaKkiH{ IPH CTAHAAPTHBIX YCI0BHAX. YeMy paBHO H3MEHEHHE JHTPOIHM B 3TOM mpouecce?
Omeem. +24,19 xJIx; +31.34 JTx/(moins - K).
16. Temnopoil aQdekT KaKoil peakume paBeH TeruioTe 00pazoBaHus MeTaHa?  BrolumcamuTe
TEIJIOTYy 00pa3soBaHMs METaHa, HCXOIS H3 CIICAYIOUX TEPMOXUMHUYECKHX YPABHEHHI:
Hy(r) + '/205(r) = HyO(x); 4H = 285,84 k]Ix;
C(x) + O(r) = COa(r); 4H = -393,51 x/Ix;
CHy (r) + 20,(r) = 2ZH,00x) + COy(r); 4H = -890,31 x/Ix.
Omeem: -74,88
17.Kak BnuseT TemnepaTypa Ha CKOPOCTb XHMHUeCKOM peaxunu? Bo CKOJNBKO pa3s BO3pacTeT
CKOpOCTh XUMHYECKOI'0 Mpolecca IIpH MOBBIIEHHK TeMieparypsl ot 30 g0 70 rpamycos, eciu
TeMIeparypHbli koaddunuent pases 2.
10. TIpu onpeneneHHBIX YCIOBUIX PEAKIFS XIOPOBOIOPOAA ¢ KACIOPOIOM sIBIseTes: 0OpaTHMoi
4HCI1 (r) + O (r)---- 2Cly (r)+ 2H,0(r) H =-116,4x]lxx
Kaxoe pausHne Ha paBHOBECHOE COCTOSHHE CHCTEMBI OKAYKYT: &) MOBBIIEHHE JABIEHNAL
) NOBBIIEHHE TEMIIEPATYPEL B) BBEJEHHUE KaTaJIM3aTopa
18. B romorennoi raszoeoit cucreMe A + B 0 C + D pasHOBecHe YCTAHOBHIIOCH MpH
KoHIeHTpanuax (Mons/n): [B] = 0,05 u [C] = 0,02. KoncranTa papHoBecHs cucTeMsl pasia 0,04.
Brranciute nexonusle KoHueHTpanuu gemects A u B, Omeem. [Aluex = 0,22 Mons/i; [Bluex =
0,07 monn/m.
19. Hanwmmmute BbIpakeHWe [UISI KOHCTAHTHI PABHOBECHS FETEPOreHHON CHCTEMBI
CO; + C «2CO. Kak H3MEHHTCS CKOPOCTL INpsSMOH peakuuu - obpazopanus CO, eciu
koHueHTpanuo CO; ymMeHBIINTE B ueThlpe paza? Kak cienyeT HM3MEHHTHL JaBlieHUE, 4YTOOLI
MOBBLICUTE BbIXx0oA CO?
20. HannmuTe BBIpa)keHHe Il KOHCTAHTH! PABHOBECHSI FETEPOTEHHON CHCTEMBI
C + H;0(r) < CO + H,.
Kak crenyer M3MEHMTh KOHLEHTPALUIO U AdBICHHE, YTOOBI CMECTHTH PABHOBECHE B CTOPOHY
o0paTHO# peakuy - 00paz0BaHHUs BOASHEIX TAPOB?
21. BoelymcnuTe KOHCTAHTY PABHOBECHS JUJISl TOMOI'€HHOH CHCTEMEI
CO(r) + H,O(r)?  CO4(r) + Ha(r)
€CIIH PABHOBECHE KOHIIEHTpPAalMH pearupyromux semiects (Mons/d): [COJ, = 0,004; [H,0], =
0,064: [COy], = 0,016; [Hz], = 0,016. Yemy paBHBI HcXoaHble KOHIEHTparuu Bomasl u CO?
Omsem: K =1; [HyO]yex = 0,08 momn/ir; [CO]Jiex = 0,02 Mons/11.
22K 250 r 10% -ro pactBopa rmroko3s! npuiinu 150 mu Bogsl. Kakosa maccosas jo/s (%)
TTIFOKO3E! B IOJYUYEHHOM PacTBOpe.
23. K 3 1 10%-moro pactBopa HNO; mrotHocteio 1,054 r/em® mpubasmmn 5 51 2%-Horo
pacTBOpa TOM ke KHCIOTHI IUIOTHOCTBE 1,009 r/em’, BLIUHCIATE MAcCOBYIO (MPOLEHTHYIO) U
MOJISPHYIO KOHLIEHTPAIMH MOJIyYEHHOrO pacTBopa, 00beM KoToporo paseH 8 1. Omeem: 5,0%;
0,82 M.
24.BpruncinuTe MOJSPHYIO MacCy HEINEKTPONINTA, 3HAs, YTO pacTBOp, cojepkamuit 2,25 1
sroro BemecrBa B 250 T Bogwel, kpucraimusyetcs npu -0,279°C. Kpuockonuueckas
KoHcTaHTa Boaw! 1.86°, Omeem: 60 r/moib.



25.BpruucnuTe  KPHOCKOITMYECKYIO KOHCTAHTY YKCYCHOH KHCIOTBI, 3HAsg, dYTO pacTBOD,
conepxawuit 4,25 r antpauerna Ci4Hjp B 100 r yKCycHOH  KMCIIOTBL, KPHUCTAIIH3YETCA IIPH
15,718°C. Temneparypa KpUCTAJIM3aUUN YKCYCHOH KUCA0TEI 16,65°C. Omeem 3,9°.
26.CocraBbTe MOJIEKYJISIpHEIE 5§ HOHHO-MOJIEKYISPHBIE YPABHEHHS Peakinil
B3aUMOAEHCTBHS B pacTBopax mexy: a) CuSO; u HaS; 6) BaCO3 u HNOs; B) FeCly u KOH.
27. CocraBpTe TO TpPU MOJEKYJISPHBIX YPABHEHHs  PEaKIHH, KOTOPHIC BBHIPAKAIOTCA
HOHHO-MONCKYILIDHEIMH YDABHEHHSMH:
a) Cu** + 8 = CuS
6) Si0s> + 2H™ = H,Si0;

28.Kakue u3 comeit — Al(SO4)3, K3S, Pb(NO;3),, KCl — moxsepratorcs ruppomusy?
CocraBbTe HMOHHO-MOJIEKYIISIPHBIE M MOJIEKYJISIPHEIE yYPaBHEHHsI TUIPOIIN3a
cootBeTcTByOmuUX coneit. Kakoe 3nauenue (7 < pH < 7) uMeloT pacTBOPEI 9THX COJIEH?
29.11pu cmemusanun FeCl; n NayCOs xaxaas u3 B3ATBIX COJIeH THAPOIH3YETCs  HeodpaTHMO
J0  KOHIa ¢  00pa3oBaHHEM COOTBETCTBYIOLIMX OCHOBAaHHS M  KHCJIOTEHL Bripasute
3TOT COBMECTHELIM THAPOIH3 HOHHO-MOJNEKYIAPHBIM M MOJEKYJSIPHBIM YPaBHEHHSIMU,
30.uOpoKCHI KAakoro M3 S-3JEMEHTOB IposBideT amdorepHsle cBoiictea? (CocraBnTe
MOJIEKYJISPHBIC H MOHHO-MONEKYIIIPHEIE YPABHEHHs PeaKi(iif 5TOr0 THAPOKCH/IA: &) ¢ KHCIOTOH;
) co 1IenoYbo.
31. CocraBbTe MOIEKYISPHBIE YPABHEHHS PEAKLUHHA, KOTOPBIE BBIPAYKAKOTCI HOHHBIMH
VPABHEHMSIMH: a) Ca’" + CO3” - CaCO; 6) Fe’ + 30H ---- Fe(OH);
B)H" + OH - H,0
32. Peakuuu BRIpPAXKAKTCs CXEMaMHU
H,S +Cl, +H,O - H;SO4+ HCI
Fe SO, + K7 Cra O7 + HaS0y ..Fey (S04)3 + Cry(S0y)3 + K SO4+ Ha (0]
CocTaBbTe SIEKTPOHHBIE YpaBHEHHS.  PaccTaBbTe KO3((QHUIMEHTHl B YPaBHEHHSX PEaKilHH.
VKaKUTE KaKoe BEILECTBO SBJSIETCS OKUCIHTENEM, KaKOe-BOCCTAHOBUTEIEM.
33.Ha ocHOBaHMH DJIEKTPOHHBIX YPaBHEHUH PaccTaBbTe KOI(P(PUIHEHTH! B YPABHEHHH PCAKIIUHH,
HIIYIIEH 110 CXeMeE

Na,SO; + KMnOs+ H,O— Na,SO4 + MnO; + KOH
34, CocraBbTe CXEMY, HAMHIINTE 3JIE€KTPOHHBIE YPABHEHHMS DIEKTPOMHBIX MPOLECCOB, U
BprupcauTe  JIC  MeqHO-KaIMHEBOTO TaJIbBAHHYECKOTO 2JIEMEHTA, B KOTOPOM [Cd*] = 0.8
Mous/11, a [Cu?] = 0,01 mons/n. Omesem: 0,68 B.
35. Kax mpoucxoauT arMoc(epHas KOppo3us JY)KEHOrO M OLMHKOBAHHOTO IKenesa
MpH  HApYIIeHHH TOKPHITHA? COCTaBbTE JIEKTPOHHBIC YPABHEHHs aHOAHOIO M KaTOAHOro
IIPOLIECCOB.
36.Mexp He BBITECHSET BOJOPOX M3 paz0aBieHHBIX KHCIOT. [louemy? Onnako, ecinu K METHOH
ITACTUHKE, OIIYIIEHHON B KHCIOTY, MPUKOCHYTHCS [MHKOBOM, TO Ha MeJIM HaYMHAETCst OypHOE
BbLIEIEHHE Bojopoaa. Jlakite aToMy 00BICHEHHE, COCTABUB 2JICKTPOHHBIC YPABHEHHS aHOJHOTO
M KaTOIHOTO IpoleccoB, HanmumuTe ypaBHeHHE NPOTEKAOIEH XUMHUECKON PeakLiiH.
37]lajiTe oOmpejeicHAE PEaKIMsAM IOJMMEPH3AHH, IOJHKOH/IEHCAIMH, CONOJMMEPH3ALNH.
[IpuBeauTe IPUMEPEI TOTYIECHHS NONUMEPHBIX COSAUHEHHH M0 BbILICYKA3aHHBIM PEAKLIUAM.
38 Hanuninre peakmuio IIONYYEHHS MOMMTETPA(PTOPITHUIICHA M KOPOTKO PacCKaXHTE O
cBOlCTBAX 9TOro nojamuMepa. I'/ie OH Halen CBoe MHUPOKOe NPUMeHeHue?

IIpumepnr Gui1eTOB ST IK3AMEHA
JucournnHa XMUMNA
BUJIETNel

1.XapakTepuCTHKA COCTOSIHKS SIEKTPOHa B aToMe. KBaHTOBbIE YHCTIa, UX (U3HYCCKUI CMBICT.
2. HaxoxaeHne MeTalioB B ipupose. OCHOBHBIE METO/IbI [TOJYUCHHS METAIIOB.

o . Db
3.VKaKHTe 3JIeKTPO, KOTOPIH B TalbBaHMUECKOM 3JIeMeHTe B mape ¢ snexTposom Ni / Ni
MPH CTAHJAPTHEIX YCIOBHAX OyJIeT KaToA0M.



4.OTHOLIEHHE YHCITa MOJIEKYJT, AUCCONUUPYIONIHX HA HOHBI K o0ImeMy YHCIy MOTIEKYIL,
HA3BIBACTCH «\ev'vvnrnerrnnnn. JIHCCOIHAIlHA
1) mokasarenem; 2) xosdduupeHToM; 3) KOHCTAHTOH; 4) CTEIEHLIO.

buner No 2
l.BausHue TemmepaTypel Ha CKOpOCTh XHMHUeckod peakimu. I[lpasuno Bant-Iodda.
AKTHBHBIE MOJIEKYJIBI M JHEPTUs aKTHBH3AINH. Y paBHeHne AppeHuyca.
2. XMMHYECKHE CBOMCTBA METAIIOB.
3. Kakue mpomecchl MPOTEKAaroT IIPH KOPPO3HWH OLMHKOBAHHOIO JKejle3a B HeHTpaabHOH cpene
(pH = 7) mpu napyimenu# nokpertuit. OG0CHOBATE PACIETOM.
4. Jlna ypennueHHs BBIXOJA HPOAyKTOB peaknuu (A H > 0)
2Pb(NO3)2 (rg) = 2PbOray + 4NOy(py + Ozry HEOOXOMUMO. .. ...
1) BBECTH KaTamu3aTop; 2) TIOBBICHTE JIABJIEHHE,
3) IOHU3HUTL TEMIIEPATYPY, 4) OBBICUTH TEMIIEPATYPY

6.5 @ono ouenounvix cpedcms

[lonupii OaHk 3agaHuii ATA TEKyIero H pyOeHLIX KOHTPOJEH H IPOMEKYTOYHOI
aTTeCTalliy II0 AHCIHIUIMHE, II0KAa3areld, KPUTEPUU, LIKAAbl OLIEHHBAHHS KOMIIETEHLHH,
METOJMYECKHE MaTepHallbl, OIPEAeoude MPOLUeAypPsl OLEHUBAHHS 00pa3oBaTe/bHBIX
Pe3yNbTATOB, MIPUBEAEHE] B Y4eOHO-METOAMUECKOM KOMIUIEKCE MM CIIUTIIAHEL

7.0cno6nan u OONOJIHUMEAbHAA TUMEPAmypa

7.1.0cHoBHAas nIuTEparypa

1. Koposur H. B. OOmas xuMus: Y4eOHUK sl TeXHHYECKUX CIEILM Hamp.Byzos/ H.B.
KoposuH. - 4-¢ uzn.. - M.: Beiemas mxona, 2003. - 560 ¢

2. O6mas xuMus [Onektponnsii pecype] / Cysopos A.B., Huxomscxuii JI. B. - CII6.
XUMM3JIAT, 2017. - Joeryn u3 DBC «KoncynsTanT crynenTtas

3. Xumust: YueOHHK AT By30B [Dnextponnbiil pecype] / Cemenos M. H., Ilepdumosa M. JI. -
CII6. : XUMU3AT, 2017. - Hoctyn u3 DBC «KoHcynbTanT cTyIeHTa

7,2. JlonoJHUTENbHASL THTEPATYpa

1.00mas 1 HeopraHuveckas XUMHs [DIeKTpOHHEIH pecype] : yuebHoe mocobue / oz pen. B.B.
Henucoa, B.M. Tananora. - Poctor u//l : ®ennxc, 2013, - (Bricmee obpasosanue) — JlocTyn
13 ObC «KOHCYIBTAHT CTyAEHTaY

2.00mas ¥ HeopraHudecKas XUMHs [DIeKTpoHHEIH pecype] @ yueb.-merton. ITocoGue / HLIII.
Mudraxosa. - Kazanp : Msmarenscteo KHUTY, 2013.- Hoctyn u3 DBC «Komcymbrant
CTyZEHTa»

3.0cHoBbl 001med xumMuu [DnekTponHbli pecype] / [lpece M. A. - CI16. ;: XMUMU3JAT, 2017. —
Hoctyn u3 OBC «KoHCyapTaHT CTYIeHTaY

4 IlpaktukyM 1o oO0mmed XuUMHM [DneKTpoHHBIH pecype]: yueb. mocobue / Ilox pen. C.O.
Hynaesa. - 4-e usn., nepepad. u mom. - M. : M3gartenscTBo MOCKOBCKOTO TOCYIApCTBEHHOTO
yHusepcutera, 2005. - (Kmaccmueckuit ynuBepcuterckuit yuebuuk). - Hocryn uz DBC
«KOHCYIBTAHT CTYIEHTA»

5.CrpaBouHHK O XMMHH [DJeKTpOHHBIH pecypc]| : ydebuoe nocodue / JL.H. Bnunos, M.JI.
Ilepdunosa, JIL.B. FOmamesa, P.I'. Uysunsies. - M. : [Ipocnexr, 2015. — Jlocryn usz DBC
«KoncynbTanT cryneHTay

6.CripaBoyHuK 110 00IIEH W HEOPraHHYecKoi XUMHUH [ DNeKTpoHHLIH pecype] / Jlnmun P, A. - 2-e
w31, uenp. 1 o - M. : KonocC, 2013. — Hocryn u3 35C «Koncynprant crypentan
7.DNeKTPOXUMHUYECKHE [TPOLECCHl; METO/, yKasaHus mo kypey "O6mas xumusa" [ DIeKTpOHHEIIH
pecype] / C.JI. Bepesuna, A.M. T'onyber, H.H. JIsymuuanckas, IO.A. [Tyuxos, [.H. ®anees. -



M. : Hzpatenscteo MI'TY um. H. 3. Baymama, 2011." — Hocryn u3 DBC «KoHcynpTanT
CTYZIEHTa»

7.3.Jluteparypa, H3JaHHAS BHYTPHBY30BCKUM CIIOCOGOM

1. CnpaBoutisie TabMUIE! K 1a0OPATOPHBIM , MPAKTHUECKHM paboTaM U JUBT CaMOCTOSITENbHO
MOArOTOBKH 10 Kypey “Xumus” /. Mpannosa I'.B., Msanosa T.A., IIpoxopoga B.1.

- Kypran, :KI'Y,2008, - 37 c..
2. Meronuyeckne ykaszauus 1mo temam: KJacchl HEOPraHHYECKHX COEIMHEHMIL: Ornpenenenue
MOJIAPHOH MacChl OKBHBAJIEHTa MeTaqa; KomHIecTBEHHBIH COCTaB PACTBOPOB; XHMHUECKAS
TCPMOIMHAMHUKA;, XMMHUYECKAS] KHHETUKE, XMMHYECKOE PABHOBECHE; PACTBOPBI 3IEKTPOIHTOB];
XHMHSI BOIEI(OIPEIEIIeHHE JKECTKOCTH BOMBI); OKHCIMTENBbHO-BOCCTAHOBHTELHBIE PEAKIHH;
5JIEKTPOIHBIC MOTCHIMANIBI U 3JIEKTPOJBHIKYIIHE CHUITBL; 3IEKTPOJIN3; KOPPO3HS METAUIOR:,
3. Bompocsl ¥ 3ajiaud 1O HPOrpaMMHPOBAHHOMY KOHTPOMIO 3HAHMI CTYNEHTOB [0 TeMam
nabopaTopHEIX pabor.

7.4. Pecypcsl cetu MaTepHET, HEOOXOIUMEIE TSI OCBOSHHS THCIUIIIHHB]
http://elibrary ru/defaultx.asp — Hayunas snexrponnas 6ubmuorexa ELIBRARY.RU.
http://window.edu.ru/unilib — ETMHOE OKHO gocTyna K 5/1eKTpOHHBIM GHETHOTEKAM By30B
Poccuun.
http://biblioclub.ru — Yausepcurerckas 6ubmuorexa ONLINE.
http://virtuallib.intuit.ru — Bupryansnas 6ubmuorexa « AHTY U Ty.



AmnHoTamus k pafoueit mporpaMme JUCIUILIHHEL
«Xumuna»

O6pazoBarelbHON IPOrpaMMBbl BRICLIENO 00pa30BaHHs —
nporpamm GakanaBpHara

15.03.01. Mamu=ocTpoenue
Hanpasnennocts: OG0pyZOBaHHE H TEXHOJIOTHS CBAPOUHOTO IPOH3BOJICTRA
@®opmel 00y4YEHHs: OYHAs, 3a09HAs
15.03.05 KoneTpyKTopeKo-TeXHOM0rHYecKoe obecieyente MaMMHOCTPOUTEIbHBIX
MPOU3BOACTB
HampasnennocTs: TeXHOTOTHS MaIIHHOCTPOSHHS
@opmel 0O0YYEHHS: 0YHAS, 320THAS
20.03.01 Texnocepuas Ge30nacHOCTL
Hanpapnennocts: BesonacHoCTh KH3HEASSITEIBHOCTH B TEXHOCHEpE
@opMEbI 00y4eHH: OYHAs, 3a04HAs
23.05.02 TpaHcHOpTHBIE CPEACTBA CHENHAILHOT0 HAZHAY EHHSI
Hanpapnennocts: BoeHHbIE I'yCeHUYHEBIEC W KONECHEBIC MAIIHHE

©Qopmel 00y4YeHHs: O4HAS

Tpynoemkocts mucnumnunsl 3 3E (108 akagemuyeckux 4acos)
Cemectp: 1 (ounas popma obydeHus, 3aounas hopma o6yuemws)
Qopma IPOMEKYTOYHOH aTTeCTAllMH: IK3aMEH

Copeprxanue TUCIHILTHHE]

OcHOBHBIE TOHATHS B 3aKOHEI XUMHH, CTpoeHue aToMa, peaklHOHHAs CIIOCOOHOCTE
BELIECTB. JIIEMEHTHl XHMHUECKON TEepMOIMHAMMKM W KHHETHKH, TEOPHS M IPaKTHKA
PacTBOPOB, 3MEKTPOXUMHYECKIE [IPOIECCHl, XUMHUS JIEMEHTOB, 3J€MEHThl OPraHHYeCcKOH
XHMHH U OPTaHHYeCKHE OIMMEPHbBIE MaTepHAIIbI



