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1. HEJIU U 3AJJAYU OCBOEHUA JUCHUAIIJIMHBI
Henv oucuunaunwvi:
I[envro vizyueHus TUCIMILINHBI SBISETCS PUOOpPETeHNE CTyIeHTaMu (yHIaMEHTaIbHBIX

3HaHWI B 00JAacTH €CTECTBO3HAHHWSA U (HOPMHUPOBAHHME HA 3TOW OCHOBE JIOTHYECKON CUCTEMBI
000OIIEHHBIX B3TJSA0B Ha OOBCKTUBHBIM MHP; HCIOIB30BAHUE TOJMYYCHHBIX 3HAHUU IS
0€30MacHOTO TPHMEHEHHUS BEHIECTB M MATEPHAIIOB B OBITYy W B MPOPECCHOHATBHON
NESTELHOCTH, JIJISl PEIICHUS MPAKTUUECKHUX 3a/1a4 B OBCETHEBHON KU3HH.

3adauu oucuunIuHbL.

I/I3yquI/Ie OCHOBHBIX XUMHUYCCKUX SIBJIGHI/Iﬁ; OBJIAICHUC q)YHIIaMCHTaJII)HI)IMI/I
IMOHATUAMHU, 3aKOHAMH W TCOpPUAMU XUMUU, XUMHAYECKOU TCPMOJIUHAMUKN, KHHCTUKH,
PaBHOBECHS U PACTBOPOB, SJEKTPOXUMHUUECKHUX MPOIECCOB, CBOWCTB METAJIJIOB U HEMETAJUIOB, a
TAaKXKE MECTOJAaMHU XUMHUYCCKHUX N @HSHKO-XHMH‘IGCKHX I/ICCJ'IGI[OBaHI/II\/JI; OBJIaACHUEC METOJaMU U
IpUeMaMH pelIeHHs] KOHKPETHBIX 3aJad M3 pPa3InyHbIX oOnacteil XxuMuH; (OpPMUPOBAHUE
HAaBBIKOB MPOBCACHUA XUMHUYCCKOI'0 SKCIICPUMECHTA, YMCHUSA BBIJACIIATH KOHKPETHOC XUMHUUYCCKOC
coJiepKaHue B MPUKIIATHBIX 33a/1a4aX Y4eOHOU U MPOPECCHOHAIBHON e TEIHHOCTH.

2. MecTto qucuuniauHsl B crpykrype OIIOITI BO

Cornacno PYII gucuumimnna «Xumus» uydaercs B 1 cemectpe.

JlucuuniauHa OTHOCHUTCS K OOs3aTeNbHBIM JUCIUIIMHAM 0a30BOM dacTu Oj0Ka
blydeOnoro rutana mo HampaBiieHHrO OAT0TOBKH 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
obecrneyeHre MalIMHOCTPOUTENbHBIX IPOU3BOCTB.

JlucuumiuHa npenoaaeTcs MOoCPeCTBOM YTEHHS JIEKIUH U MPOBEACHUS NMPAKTUYECKUX U
Ta00paTOPHBIX 3aHATHHA.

Ha nexnusix uznaraiorcst OCHOBHBIE TIOJIOKEHUS TEOPETUYECKOTO MaTepHarna.

JlaGoparopHble 3aHATUS OOECHEYMBAIOT MPAKTHUYECKOE OCBOCHHE  JIEKI[MOHHOTO
Marepuana, pa3BUTHE Y CTYIEHTOB CAMOCTOSTEIbHOCTH M TBOPYECKOTO TMOJAXO0Ja THpHU
BBITIOJIHEHUH  JTAOOpATOpHBIX paboOT, OCBOEHHE MPUHIMIOB U METOJIUK IPOBEICHUs
OKCIEPUMEHTa, TPaBUJ HCIOJB30BAHUS HOPM TEXHUKM O€30MacHOCTH B XHUMHYECKOU
J1a00paToOpHH.

[IpakTyeckue 3aHATHS HANpaBlIeHbl HAa OCBOGHHE OCHOBHBIX CIIOCOOOB pEIICHHUS
AKCIEPUMEHTAJIBbHBIX M PACUETHBIX 33]1a4 [0 JaHHOMY KYypCy.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS COJAEPKAHUS U CIUIINHbBI

Ilpoyecc uzyuenus OucyuniuHvl HANpasieH HaA HOpMuposanue 31eMeHMO8 CedYVIOuUX
komnemenyuti B cooTBerctBUM ¢ PI'OC BO u OIIOII BO mno naHHOMY HalpaBJiEHUIO
MOATOTOBKH:

a) oomenpogeccnonanbubix (OIIK):

CriocoOHOCTh HCHOJB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOLIUME B Ipoliecce
M3TOTOBIICHUSI MAIIMHOCTPOUTEIBHBIX H3JETIHi TpeOyeMoro KadecTBa, 3aJaHHOTO KOJIMYECTBA
IIPU HAaUMEHBIINX 3aTparax oduiectsenHoro tpyna. (OIK-5)

CrnocoOHOCTh HCHOJB30BaTh 3HAHHUA 1O NPOPHUIBHBIM pas3feiaM MaTeMaTHUYecKHX |
€CTECTBEHHOHAYYHBIX AUCLHILINH U1 U3y4EHHUs] OCHOBHBIX 3aKOHOMEPHOCTEH, AEHCTBYIOINX B
Iporecce U3roTOBICHNUS MalIMHOCTpOoUTeNbHbIX u3aenui. (OIIK-5.1).

B pesynpraTe u3ydeHus JUCUUIIIMHBI CTYJEHT TOJIKEH:

3HaTh:
OCHOBHBIE XUMHU4ecKkue moHATHs (31);
OCHOBHBIE NTPaBHIa HOMEHKJIATYPbl XUMHUYECKUX coeTuHeHnH (32);
OCHOBHBIE 3aKOHBI XUMUHU, XUMUYECKOU TEPMOJMHAMUKH, STEKTPOXUMHUHU U KMHETUKH (33);
CYIIHOCTb YYEHHS O MEPUOAUYHOCTH M €r0 poJib B MPOTHO3UPOBAHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB U UX coequHeHwi (34);



- XHMHIO 3JIEMEHTOB U UX coeauHeHuu (37).

Ymers:
- TPUMEHATh XMMHMUYECKHE TEOpUU M 3aKOHbl, KOHLEMNIMM O CTPOEHUM M pPEaKIUOHHOMN
CIIOCOOHOCTH Heopranuieckux Bemiects (Y1);
- IPOBOJUTH PACYEThI 10 TEPMOXUMUYECKUM YpaBHEHUSAM peakuuii (Y 2);
- IpeACKa3bIBaTh TEPMOJIMHAMUYECKYIO BOSMOKHOCTh IPOTEKAHUS XUMHUUYECKUX peakiuil (Y3);
- pemath pacueTHblie 3a1aun (Y4).

Baaners:
- HaBBIKAMHU PAa0OTHI C pacdeTHBIMU (HOPMYJaMH, peliaTh pacueTHHIE M JKCIIEPUMEHTAIbHBIE
3amauu 1o xumuu (B1);
- crioco0amMu MOJIENIMPOBaHMsI SKCTIepUMeEHTa 1o xumuu (B2).

4.Copep:xanue U CTPYKTYPa AUCHHUILIMHBI

4.1. Conepxxanue TUCHMILINHBI

KBaHTOBO-MEXaHMUECKOE CTPOEHHE aTOMOB, MOJIEKYJI U XUMUYECKOU cBs3u (35);
OCHOBHBI€ KJIACCHI HEOPTraHUYECKUX BEIIECTB, CBOMCTBA UX TUIHYHBIX MpeacTaBureneit (36);

Kon
KOHTpOJ}pr ®opma

Ne HaumeHnoBaumu eMou

Copep:xanue pasaena TeKyllero
pasaena e pasnena KOMIIETEHIIH
KOHTPOJIA
U (nam ee
YACTH)

1 Crtpoenue CocraBHBIEC YacTH aTOMA. (OIIK-5)

aToMa AToMHOE SAPO. OcHOBHEIE
KOJUYECTBCHHEIC XapaKTePUCTUKU VK,
aToMa: aToOMHasg Macca, 3apsja sapa. T
KBaHTOBO-MeXaHH4eCKast MOJETb 3
aroma. llepmoandeckuii 3akoH WU 3IL R
cucTeMa 9JICMEHTOB J.1. )
MenpeneeBa, 3JIEKTPOHHBIE (HOPMYIIBI
aTOMOB M HOHOB.

2 XuMuueckas Tunbl XUMHUYECKOH CBSI3U. (OIIK-5) YK,
CBfI3b U KoBaneHTHass cBsI3b W €€ BUIBL T,
Me:kmoutekyast | CBoiictBa U crmocoObl 0Opa3oBaHMsL. k3.
pHbIE OOMEHHBIH M JIOHOPHO-aKIENTOPHBII
B3aUMOJEHCTB | MCXaHU3MBI o0pa3zoBaHus
s KOBaJICHTHOM CBSI3U. OcHOBHEBIE

ITOJIOKEHUS MeToaa BaJICHTHBIX 3
CBsI3ei (MBO). OcHoOBHbIE IK3.

XapaKTEPUCTUKA XUMHYECKON CBS3H -
JUIMHA, HAMpPaBIEHHOCTh M SHEPTHs.
KpatHocts cBsi3u. BaneHTHbIE yIIibL.

l'ubpuanzanus aTOMHBIX OpOHUTaNEH.
Tunel THOpUAM3AIUH. G- U T- CBS3H.
Metoa  MOJEKyISIpHBIX —opOuraneit
(MO JIKAQO). OcHOBHBIE TOJOKECHHS

Mmetoaa MO.

HNonrl. MHonnast cBs3b. CBoiicTBa
MOHHOU cBsi3M. [lossipu3anys HOHOB U
ux MOJISIPU3YIOLIEE JICNCTBHUE.

Bnusinue 3Tux QakTopoB Ha CBOiCTBa




BELIECTB.
Merammueckass  ¢Bsi3b.  MeTauisl.
[IoHATHE O 30HHOW TEOPUH TBEPIOIO
tena. BopopomHas cBS3b M ee
0coOeHHOCTH. MeXMONeKyIsapHas |
BHYTPUMOJICKYJISIPHAs ~ BOJIOPOJIHBIC
CBs3U. BiusHHME BOIOPOJHOW CBS3H
Ha CBOMCTBA BEILIECTB.

ATOMHas, MOHHAs, MOJICKYJsIpHas |
METaJJINYECKHE PEIIETKY.
3aBUCHUMOCTH CBOMCTB
KPUCTAJUIMUYECKUX BEIIECTB OT THIIA
XUMHYECKOMW CBSI3H.
Me:xMonekyaspHOe B3auMOJEHCTBHE.
OpueHTallMoOHHOE, WHAYKTHBHOE W
JICIIEPCUOHHOE B3aUMOICHCTBHE.

DJIeMEeHThI
XUMHYECKOM
TEePMOJAMHAMMK
u

BuyTpeHHsis 2Hepruss W DHTAIBIHS
CHCTEM.

[IepBbIil 3aKOH TEPMOAVMHAMUKH.
TeruoBoit  addekr  xumHUeckon
peakuuii. DK30- U 3HIAOTEPMHYECKHE
peakuuu. TepMoxumuueckue
ypaBHeHMs. 3akoH ['ecca u ciencTaue
U3 HETO.

[Tonsitie 00 PHTpONUU. DHTPONHUS U
nepuoanueckuii 3akoH. lloHsTus 00
SHEPTHH I'u66ca oOpazoBaHus
BEIIECTB, KaK MEphl PEAKIUOHHOMN
CHOCOOHOCTH.  DHTaJIbNUMHBIA U
SHTPONUIHBIA (HaKTOPBI  IPOLECCOB.
Kpurepuit CaMOIPU3BOJIBLHOTO
NPOTEKAaHUs XMUMHUYECKUX DPEaKUuid B
1300apHO-U30TEPMUUECKUX YCIOBHSIX.

(OIIK-5)

VK,

13

IK3.

XumMuyeckas
KHHETHKA U
XHMHYECKOe
paBHOBecHe

CxopocTh pEaKIUH. CkopocThb
peakuuu B TOMOTEHHBIX "
TETEPOTrE€HHBIX CUCTEMAX.

@akTophl, BIUAOIME HA CKOPOCTbH
XMMHMYECKUX PpEaKUHUi. 3aBUCUMOCTD
CKOPOCTHM XMMHUYECKMX pE€aKkUuid OT
KOHLEHTPAaLUU pearupyomux
BEUICCTB. 3aKOH JEHCTBUSA  Macc.
KoHcranTa ckopocTH peakuuu U e
¢u3uueckuif  cMbIcI.  3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOW pEaKIUHU OT
teMmneparypbl. IIpaBuno Banr -
Tododa, TEMIEPaTypHBIN
K03 PULIMEHT CKOPOCTH PEAKIIUH.
[IpencraBineHre O TEOPUM AKTHUBHBIX
CTOJIKHOBEHUH. DHEPrUsl aKTUBALUH .
3aBUCHUMOCTb CKOPOCTU XUMHUYECKOU
peakuuu OT TeMIEpaTypsl, DHEPrUU
AKTUBALIMM M DHTPOIMM AKTHBALMHU.

(OTIK-5)

YK,

A3

IK3.




VYpaBHeHnue AppeHuyca.
Karaims. Karanutuyeckue peakiuu.

Ocob6ennoctu KaTaIUTHIECKUX
IIPOLIECCOB.

Teopus TOMOTE€HHOTO U
TETEPOreHHOr0 KaTajausa.
ABTOKaTanu3. depMEeHTaTUBHBIN
KaTajus. Kucnorno-ocHoBHOM
KaTajus. KaranusaTtopst u
WHTUOUTOPBI.

XUMHYECKOE PAaBHOBECHUE
Heobpatumbie u oOpaTtumble

XUMHUYEcKHe mnpoiecchl. VcTuHHBIE U
KaXyliuecs: paBHoBecHsl. | oMOreHHbIe
U reTepOTreHHbIE paBHOBECHS.
Koncranra paBHOBecusi. PaBHOBECHBIN
BBIXOJ IPOAYKTOB peakuuu. BiusHue
pa3IUYHBIX (PAKTOPOB HAa XUMHUYECKOE
paBHoBecue. [Ipuanyn Jle—Illarense.

PacrTBopbl.
JAMCIIEPCHbIE
CHCTEMBbI

HctunHubie pacTBOPHI.
Knaccudukanus pacTBOpPOB.
[Ipoueccs, COTIPOBOXKAAIOIINE
oOpa3zoBaHue  pactBOopoB. Teopus
pacTBOPOB. ConbBaTanus.
PactBopenue KaK bu3uKo-

XUMHUYECKUW Tipouecc. Duznyeckas
Teopusi pactBopoB. llonstne 00

uneabHOM  pactBope.  CrocoOsr
BBIPAXKEHUS KOHIIEHTpaIu1
pPacTBOPOB.

PacTtBOpUMOCTS. 3aKOHOMEPHOCTH

pPacTBOPUMOCTH Ta30B B JKHUIKOCTSX,
JBYX JKHJIKOCTEH, TBEPJIbIX BEIIECTB B
JKUJIKOCTAX. 3akoH ['enHpu. BnusiHue

Ha pPacTBOPUMOCTD MIPUPOIbI
KOMIIOHEHTOB, TEMIEPATypPhl u
naBienus. I[lepekpucramnuzanuun |
IKCTPAKITHSI.

Pazb6aBnennsie PacTBOpHI
HEDJIEKTPOJIUTOB.

OcmoTuueckoe AaBieHHE. YpaBHEHUE
Bant-T'opda.  OOpatnblii  ocmoc.
JlaBrieHre HacCBIIEHHOTO TMapa Haj
pPacTBOPOM. 3aKkoH Payms.
Temnepatypsl KUTICHUS U
Kpuctamzanuu.  Kpuockonus
30YIITHOCKOTIHSL.

JucnepcHbie CHCTEMBI.
Knaccugukanus 1ucnepcHbIX CUCTEM.
Cycnensun u smynabcuu. KomtonaHsie
pacTBOPBL. Y eToi4nBOCTD
KOJJIOUAHBIX pacTBOpoB. CTpoeHue

(OIIK-5)

VK,

13

IK3.




KOHHOHI[HOﬁ qaCTullbl W MHUICILIBI.

JInounbHbIE u mo¢poOHbIe
Kosoupl. 3o u renud. [lenTuzanms,
KOAryJIsiys, CeTMMEHTAIUS

kosuton1oB. KommoniHuele pacTBophl B
npupone u TexHuke. CopOuus u

COpOIIMOHHBIE MIPOLIECCHI.

Xpomatorpadus
duaekTpoxumu | Baxueimue OKHUCIIMTEIN U (OIIK-5)
YyecKue BOCCTAHOBUTEIH. HN3menenue YK,
MPOLECCHI. OKHUCITUTEIIFHO-BOCCTAHOBUTEILHBIX T
DJIEKTPOJIN3. CBOMCTB BEUIECTB B COOTBETCTBUU C 3
Koppo3us MIOJIOXKEHHUEM DIIEMEHTOB B TPyINIax U IK3.
MeTaJLJIOB nepuoax. CTeneHb OKUCICHHUS.

Knaccuduxkanus OKHCJINTEILHO-
BOCCTAHOBUTEJIBHBIX peakuui. Tumsl
OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX

peakuun.

OCHOBHBIE  METOABI  COCTaBJICHUSA
ypaBHeHui OBP.

Binstaue TEeMIIEpaTyphl,
KOHIIEHTPALUH peareHToB, X

MIPUPOJIBI, CPEIbl U APYTHX YCIOBHUM
Ha npotekanue OBP.

YpaBHeHue Hepucra.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIN
MMOTEHIIHAI. Hanpasnenue
IIPOTEKAHUS OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaKuui.
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIN
SKBUBAJICHT.

OBP Kkak HWCTOYHHUK 3arps3HEHUs
cpeasl. HUcnonws3zoBanue OBP s
OYMCTKHU CTOYHBIX BOJ,
o0e33apaKMBaHus BO3JlyXa U BOJIBL,
00e3BpeKUBaAHUS TOKCHUHOB.
PaBHOBecue Ha rpanune Merami —
pacTBOp. DJNEKTPOJAHBINM MOTEHIIMAI.
BonoponHblil 35€KTpoa CpaBHEHMS.
Psan HaIpsKEHUH, (hakTopsl,
OIPENEIAOIINE TI0JIOKEHUE MeTasuia
B psAAy HampshDKeHHH. XUMHUYECKUe
VMCTOYHHKH D3JEKTPUUYECKOTO TOKA.

I"anpBannueckue SJIEMEHTHI.
CranpapTHbie MOTECHIIUAIIBI
OKHMCIIMTEIE W BOCCTAHOBHTEICH.
DIEKTPOABUKYILAS cuia

rajJlbBaHUYECKOro sjieMeHTa. Pacuer
u3MeHeHuss oHeprun [ubbca B
peaKimsx. 3aBUCUMOCTh
OKHUCITUTENbHO-BOCCTa-HOBUTEIBHBIX
NOTEHIMAJIOB  OT  KOHUEHTpalUu
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peareHToB. YpaBHeHue HepHera.
AKKYMYJSATOPBI M CyXue OaTapeu.
3akonbl ~ @apanmes.  DIEKTPOJU3
paciulaBOB U BOJHBIX PAacTBOPOB
ANEKTPOIUTOB. KatoHbie U aHOAHBIE
npoueccsl. lloreHnman pasnoxeHus.

SIBnenune [IEpEHANPSKCHUS.
[IpakTueckoe 3HAYCHUE
JNIEKTPOJIN3A.

QHCKTPOJII/B-I/ICTO‘IHI/IK BBIJICJICHUSA
AAOBUTBIX W  YAYHIJIMBBIX TIa30B,
00pa3zoBaHue arpecCUBHBIX CPE/I.
Koppo3uss wmeranmnoB ©  METOJIbI
3aIIUTHI OT Hee. DICKTPOXUMHYSCKasT
KOPPO3HS

KaK 3arpsA3HUTCIIb CPCAbl oOuTauus.
OCHOBHBIE METOAbI 3alIUThI oT
KOPPO3HH.

Xumus
3JIEeMEeHTOB-
HEMETALJI0B

Bogopon. OnemeHThl TiepBOM W
BTOpPOH TPYIIL. DJIEMEHTHI
MOITPYIIITBI oopa. DJIEMEHTBI
noarpymnmsl  ¢Topa. DJIEMEHTBI
MOJArPYIIbl  KUCIOPOJA. DJIEMEHTHI
HNOATPYIIBI KDEMHHSL.

(OIK-5)

YK,

13

IK3.

Oo0mmme
CBOMcCTBA
METAJVIOB "
CILIABOB.
Mony4yenne
METAJLJIOB.
Jlerkme
KOHCTPYKIHOH
HbI€ METAJLIbI

dusznyeckue CBOWCTBA METaJIJIOB.
XHMHYECKHe CBOMCTBA METAJIJIOB, UX
BOCCTAHOBHUTEILHAS  CIIOCOOHOCTE.
Bsaumonelicteue Pa3IMYHBIX
METAJJIOB JIpyr ¢ JpyroMm. duszuko-
XAMHUYECKUM aHaJIu3 METaJJInYeCKUX
CIIIIABOB. HNuTepmerannnyeckue
COCIMHEHUSI W TBEPJIbIe PacTBOPBI
METaJJIOB. Hcnons3oBanue
METaAIUTHYECKUX CIIJIaBOB n
MOKPBITUI B TEXHHUKE.
PacnpocTpanenue Hu hopmbl
HaXO0KJICHUS METaUINYECKHX
3JIEMEHTOB B mpupoje. M3piedeHue
MeTauioB U3 pyl. OCHOBHbIE METObI
BOCCTAHOBJICHUS METaJIJIOB.
DJIEKTPOJTUTUYECKOE
paduHUpOoBaHUE. 30HHAS IJIaBKA.
[IpoGnema JIETKUX
KOHCTPYKIITMOHHBIX MaTepuaioB.
Marnuii u Oepusuuil. AJOMHUHUI.
TwuraHn. OcobeHHOCTH CBONCTB
Mar"us, OepwIusi, allOMUHUS U
TUTaHa, HaXO0XICHUE B MPHUPOJE,
BBIJICJICHHE B CBOOOJHOM BHIC U B
BHUJE coequHeHuM. lcmoap3oBaHue
JICTKUX METAJJIOB B TEXHHUKE.

(OIIK-5)

YK,

13

IK3.

Xumusa d-

[lonrpynna Bananusa:  CBoiicTBa,

(OIIK-5)




3JJEMCHTOB

MOJTy4eHUE i MIPUMEHEHHE.
Baxnenmme coeauHeHNs BaHaIWs,
HuoOuss u TaHtana. OKUCIUTEILHO-
BOCCTAHO-BUTC/ILHBEIE U KHUCIOTHO-
OCHOBHBIE CBOMCTBA IIPOCTBIX
BEILIECTB, OKCHJOB M THUIPOKCHJIOB.
Menuko-0uoJsiornyeckasl pojib 3THX
9JIEMEHTOB M HX  COCIUHCHHI.
[Tpo6emMbl 3K0IOTHH.

[Moarpymnma XpoMma: OO6mas
XapaKTepUCTHKA. [Tonyuenue,
CBOICTBa 31 TIPUMEHEHHUE.
OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC
cBoicTBa coeaumHeHuil. KucioTtHO-
OCHOBHBIE CBOMCTBA IIPOCTBIX
BEIIIECTB, OKCUJIOB U THAPOKCHUJIOB.
[Moarpynna  mapranma: OO6mias
XapaKTepUCTHKA. [Tonyuenmue,
CBOICTBa u TIPUMEHEHHE.
OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA. KucaoTHO-0CHOBHBIE
CBOICTBa MPOCTBIX BEIIECTB,
OKCHJIOB H TUIPOKCHJIOB.
Baxueiime coenuHeHNs.
[Toarpymma MEIN: O0rmmas
XapaKTepUCTHKA. Baxwueiimme
COCIMHCHMUS.

[Toarpymma MHKA: O0rmmas
xapaktepuctuka.  Ilomydyenne wu
cBOMcTBa. Baxxueiime coequHEHN.
Kenezo, xobOanpT, HHKeIb: OOmas
XapaKTepUCTUKA METaJIIoB
ceMeilicTBAa M HX COEIUHEHUM.
OcobeHHOCTH 1704 CBOICTB,
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIC
CBOMCTBA COCAWHCHHM METaJJIOB.
Haxoxnenue B mpupojie, BbIJACICHUE
B CBOOOJIHOM BHJIE U HCIIOJb30BAHHE
B TEXHUKE.

VK,

A3

IK3.

10 DJIeMeHTBbI
OpraHuyvecKo
XUMHHU

ITonsTus 00 OPraHN4YCCKUx
[MoJIMMEpax U OJIMIOMCpax. MeTo bl
CHHTE3a U 0COOCHHOCTH BHYTPCHHCTO
CTpOCHHUA U (I)I/IBI/IKO—XI/IMI/IIICCKI/IG
CBOMCTBA IOJIMMEPOB.
KOHCTPYKLII/IOHHLIG III1aCTHYCCKHUEC
MacCcChI. HOJ'II/IMepHLIC IOKPBITHUA U
KJICH.

HOHI/IMCpI/ISaHI/IOHHLIC CMOJIBI.

(OIIK-5)

YK,

A3

IK3.

4.2 CTpyKTYypa AMCUHUILIMHBI

OO61ast TpyA0eMKOCTh AUCHUILINHBI (cocTaBiseT 4 3aueTHbIe enuHuIb (144 yaca))
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TpyrnoeMKOCTb TUCIUIIIIUHBI

Bun paboTst 0oP0
1 cemectp

OO0mas Tpy10eMKOCTh 144
KonraktHas pa6ora: 51
Jexyuu (J1) 34
Ilpakmuueckue 3anamus (113)

Jlabopamopuwvie pabomut (JIP) 17
CamocTosiTeIbHAs padoTa: 84

Kypcosoii npoexr (KII), kypcoas padota (KP)

Pacuetrno-rpadpuueckoe 3ananue (PI'3)

Pedepar (P) 10
Occe (D)
CamocTosITeIbHOE U3YUYECHHE Pa3/ICTIOB 35

KonTponsnas padora (K)

CamononroroBka (mpopaboTka W TOBTOPEHUE
JIEKITHOHHOTO MaTepuala W Marepuaia
Y4eOHMKOB M y4€OHBIX MOCOOWI, MOJATOTOBKA K 39
nabopaToOpHBIM U MPAKTUYECKUM  3aHATHSIM,
KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO H T.1I.),

[TonroroBka u cnava nudd.3auera 9

By uroroBoro KoHTpOJIS (3a4€T, SK3aMEH) Hudd.3ager

4.3. JlekunOHHBbIE 3AHATUA

1 Crpoenue atoma
2 XUMHYECKas CBA3b U MEXMOJIEKYJIIPHBIC B3aMMOACHCTBUSA
3 DNeMEHTBl XUMUYECKON TEPMOINHAMUKI
4 XnMHYeCKasi KHHETUKA U XUMUYECKOE PAaBHOBECHE
PacTtBOpBI.
> JMCIIEPCHBIE CUCTEMBI
6 DNEKTPOXUMHYECKHE ITpoLecchl. JaekTpoan3. Kopposus Meramios
7 XUMHs 2JIEMEHTOB-HEMETAIUIOB
OOuiue cBoiicTBa MeTaioB U criiaBoB. [lonydyenue meramnos. Jlerkue
8 KOHCTPYKLMOHHBIE METAJIIIbI
9 Xnumus d-271€MEHTOB
10 OneMEeHTBl OPraHUYECKON XUMUU
4.4. llpakTH4yeckHe 3aHATUS
Ne
pasmena HaumenoBanue pasaesna Copepsxanue pasnena
1 Crpoenne atoma AtomHOE s1p0. OCHOBHBIE KOJIMUYECTBEHHBIE

XapPAKTCPUCTUKU aTOMA: aTOMHAaA Macca, 3apsajg
Aapa. KBanToBOMexaHm4ecKas MOJCIIb aTOMa.
HCpI/IOIlI/I‘-ICCKI/Iﬁ 3aKOH U CUCTEMaA 3JICMCHTOB
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J.1. MenneneeBa, 3J1eKTpOHHBIE (POPMYJIBI
aTOMOB U MOHOB.

XuMuuyeckas CBA3b U
MEKMOJIEKYJIsIPHbIE
B3aUMOJAEHCTBUA

Tunel xumuueckor cBs3u. KoBaneHTHas CBs3b
u e€ Bubl. CBOMCTBA U CIOCOOBI OOpa30BaHMSL.
OOMeHHbII u JOHOPHO-aKLENTOPHBIN
MEXaHHU3Mbl 00pa30BaHMsI KOBAJIEHTHOW CBS3H.
OCHOBHbBIE TOJIOKEHHUSI METOJa BaJEHTHBIX
ceazeit (MBC). OcHOBHblE XapaKTepUCTUKU
XMMHYECKOH CBSI3U - JUIMHA, HAIIPABJIEHHOCTb U
sHeprus. KpatHOCTb cBsi3Hu. BaneHTHbIE yIJIbI.
I'mOpugmzanmst atoMHBIX opOuTanei. Tumbl
rudbpuam3anuu. o©- W T- CBA3U. MeTon
MoJIeKylApHBIX  opoutaneit (MO JIKAO).
OcHoBHblI€ noJ103keHus MeTo1a MO.

9J1eMeHTbI XUMHYeCKoii
TEPMOAUHAMHUKHU

DOK30- W DHJIOTEPMHUYECKHE  pEaKIUu.
Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca u
CJIEICTBUE U3 HETO.

[TonsiTre 06 SHTpONHUH. DHTPONHUS U
nepuoandeckuii 3akoH. [lousTus 06 sHeprumn
['u66ca o6pa3oBaHUsI BELIECTB, KaK MEPbI
PEaKIMOHHON CIIOCOOHOCTH. DHTAIBITUUHBIN U
SHTpONuUiHBIN (hakTopbl npoueccoB. Kpurepmuii
CaMOTMPOU3BOJIBHOTO MPOTEKAHUS XUMUYECKUX
peakuuii B n300apHO-U30TEPMUYECKUX
YCIOBUAX

XuMuyeckass KHHETHKA U
XMMHYECKOe PAaBHOBecCHE

Cxopocts peakuuu. CKOpOCTh peaklu B
TOMOTEHHBIX U I€TePOTeHHBIX CHCTEMAaX.
dakTopsl, BITUSIFOIIIE Ha CKOPOCTh
XUMHUYECKHUX Peakiui. 3aBUCUMOCTb CKOPOCTH
XUMHAYECKHX pEaKIuil OT  KOHICHTPAIU!
pearupyrommx BenecTB. 3aKOH JICHCTBHS Macc.
KoHcTaHTa  CKOpPOCTM  peakuuu H  ee
¢du3ndecKkuil  cMBICI. 3aBHCUMOCTh CKOPOCTH
XHUMHUYECKOH  peaknuu OT  TEeMIIEPaTyphl.
[IpaBuno Bant — Todda, TemmneparypHbIii
K02 (PHUITMEHT CKOPOCTH PEAKIIHH.
[lpencraBieHue O TEOPHH  AKTUBHBIX
CTOJIKHOBEHUH. DHEPrHs aKTUBAIUH .
3aBUCHUMOCTh  CKOPOCTH  XUMHYECKOU
pEaKIMU OT TeMIEePaTypbl, SHEPIUU aKTHBAIIUU

U SHTPOIIHNH aKTUBaLUU. VYpaBHeHue
Appenuyca.
PacTBOpBI. Knaccupukanus ~ pactBopoB.  Teopus
pPacTBOPOB. CrnocoOsl BBIPAYKEHUS
KOHIIEHTPALMU PACTBOPOB.
PactBopuMOCTSB. 3aKOHOMEPHOCTH

pacTBOPUMOCTH Ta30B B JKHJIKOCTSX, JBYX
KUAKOCTEH, TBEPIBIX BELIECTB B XUAKOCTAX.
3akoH ['eHpu. BiusHue Ha pacTBOPUMOCTH
IPUPOJBI  KOMIIOHEHTOB, TEMIIEpaTypbl H
JTaBJICHMUSL. [epexpucrannmuzanuu U
9KCTPAKIUSL.
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Pa36aBneHHbIe paCTBOPBI HENEKTPOIUTOB.
OcMoTHYecKkOoe  JaBlCHHE.  YpaBHEHHE
Bant-T'opda. OOparusiii ocmoc. JlaBienue
HACBILIICHHOTO IIapa HajJ pacTBOPOM. 3aKoH

Payns. Temmepatypsl KUIICHUSA u
KPUCTAJUIA3ALIUHY. Kpunockonns u
90YIUTMOCKOTIHSI.

DJIEKTPOXMMHYeCKHe MPoLecchl. Baxnenmue OKHCIIUTEIN u

daextpoauns. Koppo3us
MeTaJIJI0B

BOCCTaHOBUTENU. VI3MEHEHHE OKHCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX  CBOWCTB  BELIECTB B
COOTBETCTBUU C IIOJIOKEHHEM JIIEMEHTOB B
rpynnax u nepuoaax. CTeneHb OKUCICHHUS.

Knaccuduxanus OKHUCITUTEITHHO-
BOCCTAHOBHTEIIBHBIX PEaKITHiA.

OcHOBHBIE METOIBI COCTaBIICHUS
ypaBHenuii OBP.

Bnusiane TtemmnepaTypbl, KOHUEHTpALIMU
pEareHToB, HMX MPUPOAbL, CpPEAbl U JPYrUx
ycioBuil Ha npotexkanne OBP.

VpaBuenue Hepucra.  OKUCIUTENBHO-
BOCCTaHOBUTEIIbHBIN MOTeHIMaN. Hanpapienue
MPOTEKaHUS OKHCIUTEILHO-
BOCCTAHOBUTEIIbHBIX peakiui. OKUCIUTETbHO-
BOCCTAHOBUTEIBbHBINA SKBUBAJICHT.

OBP Kkak WCTOYHUK 3arps3HEHUS] CpEIbI.
HUcnonp3zoBanne OBP g OYHMCTKH CTOYHBIX
BOJl, 00€33apaXMBaHMWs BO3JlyXa M  BOJIBI,
00e3BpeXKMBaHMsI TOKCHMHOB. PaBHOBecue Ha
TpaHHUIlE METANT — pPacTBOP. OJEKTPOIHBIN
MOTEHIIHAI. Bonopoansrit AIEKTPO/I
cpaBHeHHUs. Psg  HampsbkeHud,  (akTophl,
OTIPENICTISIONINE TIOJIOKEHUE MeTaula B PALY

HanpsHKEHUH. XUMHUYEeCKHEe  HCTOYHHUKH
AIEKTPUIECKOTO TOKa. l'anpBaHnYecKue
DJIEMEHTEHI. CrannmapTHbIC MOTEHIHUAJIBI
OKHCIUTENCH u BOCCTaHOBHTEJICH.

:‘)J'IGKTpOI[BI/I)KYH_[aH CHJla TaJIbBaAHHUYCCKOI'O
3JIeMeHTa. PacueT u3MeHeHus OHCPIruu I'ub6ca
B pCaKnuuiax. 3aBUCUMOCTh  OKHCJIMTEIILHO-

BOCCTaHOBUTEJIbHBIX IIOTEHIIAAJIOB oT
KOHLICHTPALIUH pEarcHTOoB. YpaBHeHHE
HepHcra.

OO01me cBOCTBA METAJLIIOB U
ciiiaBoB. [losryuyeHue MeTa/LIoB.

dusnyeckre CBOMCTBA METaII0B. XUMHUYSCKHE
CBOICTBA METAIOB, MX BOCCTAHOBUTEIIbLHAS
cnocoOHOCTh. B3aumozelicTBue pa3mnyHbIX
METAJUIOB JIpYT ¢ apyroM. dusuko-
XUMHUYECKHUM aHaJINW3 METaUINYECKUX CIIIABOB.
HNaTepmerannnyeckre COEAUHEHNS U TBEPABIE
pacTBOpbl MeTaJUIOB. Mcnosib30Banne
METAJUINYECKUX CIUIAaBOB U MOKPBITUH B
TexHuke. Pacripoctpanenue u (popMsl
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HAXO0X/I€HUSI METAJNINYECKUX DJIEMEHTOB B
npupoze. M3pneuenue MeTauioB U3 pya.
OcCHOBHBIE METO/IbI BOCCTAHOBJIEHUS METAJIJIOB.
OnexrponutHyeckoe paduHupoBaHue. 30HHAS
IUIaBKA.

4.5. JlabopaTropHbie padoThI

No TEMBbI JIABOPATOPHBIX 3AHSATUI
1 Ornpenenenre MOJEKYJIIPHONM MacChl YTIJIEKUCIIOTO Ta3a.
2 Omnpenenenre MOJISIPHOM Macchl SKBUBAJIEHTa METAJLIA.
3 CKOpOCTh XMMHUYECKUX peakluu U (HaKkTopbl BIUSIONIME HA Hee. [[OMOreHHbIN U
reTEePOreHHBIN KaTaau3.
4 DNEeKTPOIUTHYECKAs JUCCOLUAUS. DIEKTPOJIN3.
5 OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIUH.
6 Xumudyeckue cBoiicTBa MetaiuioB. Koppo3usi.
7 XUMHYeCKHe CBOMCTBA TAJIOTECHOB
8 Bbop, anmromMuHMil, ©X COETMHEHUS, CBOMCTBA.
9 Yraepoa, KpeMHUI, X COETUHEHUS U CBOWCTBA.
10 OnoBo, CBHHEII, X COSIUHCHHUS U CBOMCTBA.
11 CBolicTBa IIMHKA U KaJMUs, UX OKCHUJIOB U TUJIPOKCHUJIOB.
12 Maruuii, Meb, UX COSINHCHHUS U CBOMCTBA.
13 XpoM, €ro COeIMHEHUSI U CBOMCTBA.
14 Mapraseli, ero COeJUHEHHS U CBOMCTBA.
15 Kene3o, ero coeTMHEHNS U CBOMCTBA.
16 Ko06anbT 1 HUKEIb, UX COEAUHEHNS U CBOMCTBA
17 Kucnopoaconepxaniye opraHM4ecKue CoeAMHEHUS
4.6. CamocTORITEJIbHOE U3yYeHHe Pa3/1esioB AU CHHILTHHBI
No pazpena Bonpocsl, BBIHOCUMBIE HA CAMOCTOSATEIIBHOE U3YYEHUE

KoBanentHass cBsizb u e€ Bumpl. CBoicTBAa M crHocoObl 00pa3oBaHHUS.
OOMEHHBIH U JTOHOPHO-aKILIENTOPHBIH MEXaHHU3MBl  00pa3oBaHUS
KOBaJICHTHOH CBSI3U

Kputepuii camMonpous3BOJILHOTO MPOTEKAHWS XUMUYECKHMX peakluuii B
U300apHO-U30TEPMHUUECKUX YCIOBUSIX

3akoH neiictBug Macc. KoHcTaHTa CKOpPOCTH peakuuu M ee (PU3HUEcKHil
CMBICII. 3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOH peakIMH OT TeMIepaTyphl.
IIpaBuno Bant-I'odda, TemnepaTypHblii KOAPPHUIHEHT CKOPOCTH PEAKIIHH.

OcmoTtnueckoe pgaBieHue. YpaBHenue Bant-I'odda. OOpaTHbIf 0ocMOC.
JlaBneHue HachIILIEHHOTO Hapa Haj pacTBOpoM. 3akoH Paynsa. TemmepaTypsl
KUTICHUS U KpucTaum3auu. Kpuockonus u 30yIInoCKONHUsL.

ypaBHCHI/IC HepHCTa. OKHCIIMTEILHO-BOCCTAHOBUTEILHBIN IIOTCHIIHAJI.
HaHpaBHeHI/Ie MMPOTCKAHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ.
OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIN SKBUBAJICHT.
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6 HNHTepMeraniMyeckue COCIUMHEHUs W TBEPIAbIE PacTBOPbBl  METAJUIOB.
Hcnonb3oBaHne METANIMYECKUX CIIABOB U MOKPHITUI B TeXHUKe. KepMmeThl u
UX HUCII0JIb30BaHKE

7 [IpoGnema Jerkux KOHCTPYKIMOHHBIX MarepHanoB. MarHuii u OepHIUIHMA.
Anromunanii. Turan. OcoOOSHHOCTH CBOWCTB MarHusi, OCpUILIUS, ATFOMUHUS U
TUTaHa, HAXOXKJICHUE B TMPHPOJIC, BHIICICHHEC B CBOOOJHOM BHJIC U B BHJIC
coeauHeHuH. cnonp30BaHue JIETKUX METAJIOB B TCXHHUKE.

8 [loarpynna xpoma: OOmas xapakrepuctuka. Ilomyuenue, cBoiicTBa u
IMPUMCHCHUC. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOKMCTBA COGHHHGHHﬁ.
KwncmoTHO-0CHOBHBIE CBOIICTBA IMMPOCTBIX BEHIECCTB, OKCUA0OB U TUAPOKCUIOB.

5. OneHo4Hble MaTepUAJIbI JIS1 TEKYLEro U py0e;KHOr0o KOHTPOJISI YCIIeBAaeMOCTH H
NPOMEKYTOUYHOM aTTecTaluu
Texkymuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB OCYILECTBISETCSI B COOTBETCTBHUM C
OayIbHO-pelTHHIOBOM cucTteMoi arrectanuun obyyatouuxces no OIIOIT BO KBI'Y. Ceenenus
00 opranuzaiuu paboThI 1O ATOW CHUCTEME MPUBEICHBI B TAOIHUIIE.

5.1. OueHo4HbIe MaTEePHAJIBI /ISl TEKYLIET0 KOHTPOJIS yCIIeBAeMOCTH

Tunosble 3aJaHUS VIS CAMOCTOSITE/ILHOM PadoOThI

3ananue 1:

Uemy paBeH 3apsiz a1pa U YUCIIO 3JIEKTPOHOB B aTOMax CIEAYIOIINX IEeMEHTOB: yriepon C,
cepa S, menp Cu, 6apuii Ba, cepedbpo Ag?

e HazoBuTte 311€MeHT, B sjpe aToMa KOTOPOro coAaepkutcs 11 nmpoToHOB.

e HazoBuTe 311€MEHT, B aTOME KOTOPOTO COACPIKUTCS 26 SIIEKTPOHOB.

YeMmy paBHO YHCIIO HEHTPOHOB B aTOMax cieayromux u3otonos: °N, '1°Sn, 235U?

e Hanummure CUMBOJIBI U30TOIOB 0JI0BA, aTOMBI KOTOPBIX coJiepxat 66, 68, 69, 71, 72
HEUTpOHA.

e Omnpenenure MOJEKYISIPHYIO MacCy BOJIbl, MOJIEKYJIbI KOTOPOU COAEPIKAT TAKEIbIA U30TOI
BOJIOPOJIa — IEUTEPHUIL.

e DIleMeHT MeJlb CYIIECTBYET B Bujie AByX u3otonos: *Cu u °Cu. Conepsxanue B mpupose
IepBOro n3oromna paBHo 73 %, BToporo — 27 %. Beraucinte OTHOCUTENbHYI0 aTOMHYIO
Maccy Meu.

e Uemy paBeH NOPSAAKOBBII HOMEP JIEMEHTA, MACCOBOE YHCIIO OJIHOTO U3 U30TOMOB KOTOPOTO
paBHoO 31, a yuCI0 HEUTPOHOB paBHO 167

e Snpo aTomMa HEKOTOPOTrO AIIEMEHTA COAEPKUT 31 HEUTPOH; YUCIIO SJEKTPOHOB B aTOME
paBHO 26. Ha3oBuTe 351€MEHT, H30TONIOM KOTOPOTO SIBJISETCS JaHHbIA arom. Hanummre
CUMBOJI 3TOI'0 U30TOIA.

e CKOJIBKO 3JIEKTPOHOB U MPOTOHOB BXOAMT B COCTAaB aTOMa 3JIEMEHTa, KOTOPbI HAXOAUTCS: a)
B 5-M nepuo/jie ¥ B no6ouHoit noarpynne VI rpynmnsr; 6) B 4-M niepuojie U B TIaBHON
noarpynmne III rpynnsr?

e Uewm onpenenstorcss XMMUYECKHUE CBOWCTBA 3JIEMEHTOB?

o [logunHsieTcs U IBMXKEHHE SJIEKTPOHA 3aKOHAM KilaccuuecKo mexanuku? Kak Ha3piBaeTcs
paznen (GU3MKU, KOTOPBIN U3ydaeT IBUKEHUE MUKPOYACTHUIL?

UTto Ha3bIBaeTCsl aTOMHON OpOUTAINBIO?

¢ UTto xapakTepu3yer riaaBHoe kBaHToBoe uncio? Kakue 3Hauenust ono npunumaet? Uro
Ha3bIBAETCS DHEPTeTUUECKUM YpoBHEM? UeMy paBHO 4KCIIO OpOUTaNiell Ha TaHHOM
SHEPreTUYECKOM ypOBHE?

e Uto Ha3bIBaeTCS MNEKTPOHHON 000IOUKOHN (ITIEKTPOHHBIM cII0eM)?

Uto xapakTepuszyeT nobouHoe (opOuTaibHOE) KBaHTOBOE urciio? Kakue 3HaueHus OHO
MPUHUMAET JUIsl KaXJ0r0 SHEPreTHYECKOr0 YpOBHSs?
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Kakyto ¢popmy UMEIOT U Kak Ha3bIBAIOTCSl OPOUTAIH, I KOTOPBIX TOOOYHOE KBAHTOBOE
quciio paBHo: a) 0; 6) 1?

Kak Ha3piBaroTCst opouTan, ik KOTOPHIX TOOOYHOE KBAHTOBOE YMCIIO PaBHO: a) 2; 6) 3? Uto
TaKO€ YHEPreTUUYECKUI MIOJyPOBEHb?

Uemy paBHO 4MCIIO TOAYPOBHEN Ha JaHHOM SHEPIreTUUYECKOM YpOBHE?

Uro xapakTepu3yeT MarHUTHOE KBaHTOBOE 4Kciio? Kakue 3HaueHus OHO IPUHUMAET /ISt
Ka)/IOTO SHEPTeTHYECKOTro Mo ypoBHs? UeMy paBHO 4HCII0 OpOUTaIell Ha YPHEPTETHIECKOM
o xypoBHE?

Yem oTiMyaroTCs APYr OT Apyra opOUTaIu, HAXOAAIIHECS Ha OJTHOM MOJypOBHE?

Urto xapakTepu3yeT CHMHOBOE KBAHTOBOE YUCIIO?

Kakue 3HaueHns oHO npuHUMaEeT?

Kak ¢popmynupyercs npunnun [aymu?

Kakwue 31exTpoHbl Ha3bIBAIOTCS: a) CApPEHHBIMU; 0) HECTTaPEHHBIMU?

Kakoii npuHIMn onpeaenser Nopsa0K 3al0JHEHNsI aTOMHBIX opOuTaneil anekTpoHamu? Kax
oH Gopmynupyercs?

UTto Takoe OCHOBHOE COCTOSIHUE aToma?

B xaxom nopsiike 31eKTPOHBI 3aM0IHSIOT S3HEPreTHUEeCKUEe MOAYPOBHU?

Uewm ompenensieTcs SHEPrus NOLypoBHs coryiacHo nmpasuity KiieakoBckoro?

Kak ¢popmynupyercs npasuio ['yaaa?

UTo MoKa3pIBaIOT IEKTPOHHBIEC (HOPMYITBI aTOMOB?

UT0 MoKa3bpIBaIOT IEKTPOHHO-Tpaduieckue GopMysbl aTOMOB?

B aromax Kakux 37€MEHTOB MTPOUCXOAUT KITPOCKOK AIEKTPOHA» C 4s- HA 3d- TIOTypOBEHb?
Uem oH 00ycrmoBieH?

Kaxo#t tun rubpuauzanun xapaktepes aisi: a) kpeMuaus B SiCly; 0) maraus B MgBr»; B)
amromunus B A1Br3? Hapucyiite cxeMbl mepeKpbhIBaHUS SJICKTPOHHBIX 00JIaKOB B TJAHHBIX
Mosekynax. KakoBa reomerpuueckast opma 3TUX MoJieKyn? SIBISIOTCS JIM OHU HOJISPHBIMU
WA HENOJISIPHBIMU ?

Kakue u3 crnegyonmx MoaeKys sIBISIOTCS MOJSPHBIMU U Kakue — HenossipHeiMu: OF,,
MgBr, PCI3, BCl3, H2S, A1Br3? [ouemy?

Monexkyna okcuna yraeposa (IV) CO; umeer nunaeiHy0 ¢popmy. CKOJIBKO G- U T-CBS3CH B
31O Mouiekyne? Kakue ainekTpoHHbIe 00J1aka aToMa yriiepo/ia y4acTBYIOT B 00pa30BaHUU
3TUX cBsi3ei? SBisiercs nu MoJiekyaa CO; MOJApHON MU HEMOJISIPHOM?

Kakwue u3 crnegyronmx peakiuil SBJIsSIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU:

a) KOH + CuCl, — KC1 + Cu(OH);  6) KBr + Cl, — KC1 + Bry;

B) Fe(OH)3; — FeO3 + H>O; r) Pb(NO3)2 — PbO + NO2 + O3?
3amanmue 2:
3aKOHYHTE YpaBHEHHUSI CIICIYIONIUX POIIECCOB:
a) Al°-3e = B) N3 - 5¢ = 1) By + 2e =
0) S*0+ 8¢ = r) Fet + le = e) Mn*? - 5e'=

Kakue U3 HUX ABJISAIOTCS IMPOIECCAMH BOCCTAHOBIICHHS ?
Kakwue u3 crneayronmx BemecTB MOTYT ObITh: @) TOJIbKO OKUCIUTEISIMU; 0) TOIBKO
BOCCTaHOBUTEISIMU; B) U OKUCIHUTENSAIMH, U BoccTaHoBUTesiMUA: CrOs, MgszP2, NaxCrQ4, SO»,
KI, KNO,, LiClO4, KH, Fe, H2O2, (NH4)>S?
YKaxXuTe TUI KaKJI0U U3 CIEIYIOMINUX OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUH:

a) P+ KOH + H,O — PH3 + KH2POy;

6) H.SOs + HoS — S + Ho0; B) KCIO3 — KCI1 + KClOg4;
F) NHiNOs3 = N2O + H,0; ,EI,) Cu+ HNOs3 - CU(NO3)2 + NO + H;0;
e) AgNO3 - Ag + NO, + O3; X) Fe + Cl, = FeCls.

e MeToaom QJICKTPOHHOTO OaJlaHca COCTaBbTE YpaBHCHHA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX

peakunﬁ, KOTOPBIC ITPOTCKAKOT 10 CXEMaM:
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a) H2S + K>CroO7 + H2SOs — S + Cr2(S04)3 + KoSO4 + H2O

0) C + HNO3; — CO; + NO + H,O

B) MnO> + NaBiO3 + HNO3; — HMnOs4 + BiONO3 + NaNOs + H>O

r) Nal + NalOs + HoSO4 — I + NaxSO4 + H2O

n) Mg + HNO3; — Mg(NOs)2 + N2O + H2O

e) PbO; + MnSO4 + HNO3; — PbSO4 + Pb(NO3)2 + HMnO4 + H,O

)K) KMnO4 + NH3 — KNO3 + Mn02 + KOH + HzO

3) KoCr2O7 + HC104 + HI — Cr(C104)3 + KC104 + 1> + H2O

I/I) H>C204 + KMnO4 — CO2 + KoCO3 + MnO» + H,O

K) C¢H1206 + KMnO4 + H2SO4 — CO2 + MnSO4 + KoSO4 + H2O

JI1st Kax 0¥ peakiy YKa)KUTE BEIIeCTBO-OKUCIUTEb U BEIECTBO-BOCCTAHOBUTED,
MPOIIECC OKUCIICHUS U MPOIECC BOCCTAHOBJICHHSL.

KonTtpoabnas padora
Tunoevie 3a0anusn K KOHRMPOIALHOU padome
1

1. ChopmynupoBaTh OCHOBHBIE Ta30BbIE 3aKOHHI.

2.Macca 10° m® asora (m.y.) pasma 1,25 1 -10°kr. BplumciuTe IIIOTHOCTH a30Ta MO
BOJIOPOJY ¥ BO3AYXY.

3. Beruncnure MOISIPHYIO MacCy SKBUBAJIEHTA METaJlIa, €CJIA B €r0 XJIOPHUIE MaccoBasi J0JIs
xyopa 79,78%, MosipHas Macca SKBUBAJICHTA Xyiopa 35,451/Mob.

4. PaccunTaiiTe JIMHY BOJIHBI 2]IEKTPOHA, €CITH CKOPOCTh JIBUKEHHS dIeKTpoHa papHa 2-10°
M/C.

5. Cxonbko cBoOoaHBIX d -opOuTaneii coaepx utcs B aromax Sc, Ti, V?

Hanummure snektpoHHbie GOpMYsIbl aTOMOB 3THUX JIEMEHTOB.

2

1. Ipunnun [Taynu. Ipasuno I'yaaa. 2 npaBuna KiieukoBckoro.

2. Macca 87-10°m> mapa npu 62°C u nasnenuit 1,01-10° ITa pasua 0,24-10 kr. Beruncnure
MOJIEKYJISIPHYIO Maccy BeIIecTBa U Macca OJJHOW MOJIEKYJIbl BEIlIeCTBa.

3. Beruucnure momnsipayto maccy skBuBasieHTa KHSO4 B cinemgyromux peakimusax: KHSOs+
BaCl,; — BaSO 4 + KC1 + HCI

KHSO., + KOH = K»SO4 + H;0.

1. Boruncnute sHepruio (3B) Bo30yx1eHus 37eKTpoHa B atome Na, eclid mapbl ero

TOTJIONIAOT (POTOH ¢ UTMHOW BOJTHBI 4340- 1010 M.

5.DHepreTuyecKkoe COCTOSHUE BHEIIHETrO 3JIEKTPOHA aTOMa OIKCHIBACTCS CIIECAYIOIIUMU
3HAYEHUSIMU KBAHTOBBIX yucel: m — 3; [ = 0; my = 0. ATOMBI KaKuX 3JIEMEHTOB MUMEIOT TaKOM
anektpoH? CocTaBbTe ANEKTPOHHBIE (POPMYIIBI AaTOMOB ITHX AJIEMEHTOB.

3

1 OcHOBHBIEC XapaKTEPUCTUKU XUMUYECKOU CBSI3H.

2. OnpejenuTe MOJIAPHYIO MAcCy ABYXBAJIEHTHOTO MeTaia, ecinu 14,2107 kr

oKcHJa 3Toro Meraia obpasyior 30,2-107 kr cynbhaTa MeTaia.

3.Beruncnure jumny cBsasu C-Cl B CCL4 1o clieyroniuM JaHHBIM: JITMHBI CBSI3EH

C-C u C1-C1 paBusl cootBerctBeHHO 1,54:1071% 11 1,99-10%M.

4. Jlna atoma c 5JeKTPOHHOH CTpykTypoit 1S?2S?2P° prnmmute B TaGauily 3HaYeHUs
YeThIpeX KBAaHTOBBIX UMCEN: T, 1, m, ms ompeaenuTe KaKIbld U3 DJIEKTPOHOB B MapajlieIbHOM
COCTOSIHUM

Howmep anektpona ... 1234567

n..

I..

mi ...

ms ...

5. Beruucnure cpeHIon TIOTHOCTh MO BOJAOPOIY H 1O BO3JIyXYy Ia30BOW cMecH, 00beMHbBIE
nosia razoB B kotopoit 11t CHs u CoHa paBubl 52 u 48%
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4

I. O6mee nmousitue o pacrBopax. PactBopumocts. [IpaBuno CeMeHUEHKO.

2.11pu cuntese ammuaka N2 + 3H, <-> 2NH3 paBHOBecHe ycTaHOBUIIOCH IIPU

CJIEYIOIINX KOHIICHTPAIHMSIX BEIECTB (MOJIb/M):

Cn2 =2,5; Cu2 = 1,6; Cnnz = 3,4. Beruucinnure KOHCTAaHTY PaBHOBECHS 3TOM

peaKurH U UCXOIHbIe KOHUEeHTpamu N2 u Ho.

3.B cocTosiHUM paBHOBECHUSI CUCTEMBI

COz + H, <> CO + H,O

peakuuoHHasi CMECh MMeNa 0ObEMHBIN COCTAB!

22% CO2, 41 % Ha. 1 7% CO u 20% H-O.

Beruuciute Kp u Kc s sroit peakuuu npu 1900K.

4. B kakoif Mmacce BoJbI ciieyeT pacTBOpuTh 30r OpomMuga Kaaus s MOTydeHUS

pacTtBopa, B KoTopoit maccoBas a0t KBr paBaa 6%?

5

1. Pa3baBiieHHbIE pacTBOPBI HEANTEKTPoauToOB. [laBnenue napa. (1mu 3akoH Payns).

2. Beruucnure MoussipHyto koHmeHtpamuio KzSOs, B 0,021 xoToporo coaepxutcs 2,74
PacTBOPEHHOTO BEIIECTBA.

3. Hanumure BeIpa)keHUST KOHCTAHT PABHOBECHS CIEIYIONTNX OOPAaTUMBIX PEAKIIHNA:

1) Fe3O4 + 4H> <-> 3Fem + 4H2O(r)

2)4HC1+0,<->2H,0 + 2C1,

3)C + CO2<->2CO

4.I1pu HEKOTOPOU TeMIepaType KOHCTAHTA PABHOBECHS PEAKIIMH

H>+ Br:<->2HBr pasna 1. Onpenenure coctaB paBHOBECHOW PEAKIIMOHHOM CMECH, €CIIH
JUTsl peakiuu ObLu B3sATHl 1Mosib Ho 1 2 Mmons Bro.

Pedepar
3a moATOTOBKY M 3alIUTy pedepaTa CTYACHT MOXKeT HabpaTh 6 OamioB (mo 2 Gata 3a Tpu

KOHTpPOJIbHBIE peUTHHTOBBIE TOUKH). [Ipu moaroroBke pedepara CTyAEHT JOIKEH 03HAKOMUTHCS
C OCHOBHOW W JIOTIOJHUTEIBHOW JUTEPATYpOM, BKIIIOUAs CIPABOYHBIC H3JaHUs, 3apyOeKHBIC
HUCTOYHUKH, KOHCIEKT OCHOBHBIX IIOJIO)KEHUH, TEPMUHOB, CBEIEHUH, TpeOYIOIUX IS
3allOMUHAHUSI U SBJSIOLIMXCS OCHOBOIOJAraloUMMu B 3Toi Teme. HeoOxoaumo coOCTaBUTH
aHHOTAllMM K TMPOYUTAHHBIM JIMTEpPATypHbIM HcTOuHUKaM. CTpykTypy pedepara cryaeHt
onpezenser cam. OLieHHBaHKE IPOBOAUTCA C YIETOM KOJIMUYECTBA 00paOOTaAHHBIX JIUTEPATYPHBIX
HCTOYHUKOB, KauecTBa odopmiieHus pedeparta, OTBeTa Ha BOIpPOCHl 1Mo pedepaty. Temy s
pedepara CTyIEeHT MOXKET MPEIOKUTh caM, THO0 BBIOpAaTh U3 MPEASIOKEHHBIX.

Ilepeuenv mem peghepamos:

[[BeTHBIE METaIIbI U UX CIJIABbI B MAITMHOCTPOUTENEHOM MPOU3BOICTBE

UepHble METaIbI U UX CILJIaBbl B MATMHOCTPOUTEILHOM MPOU3BOICTBE

MerTanibl U CIJIaBbl B XUMUU U TEXHUKE

XuMHYecKasi TEXHOJIOTHSI U MAIIHHOCTPOCHHE

Martepuainisl, IpUMEHsSEMbIE B MAITUHOCTPOCHUHN

XHUMHYECKOE MAIIMHOCTPOECHHE

Xumuueckasi IpoMbIIUIEHHOCTh B Poccun

Ponp XuMuM B MPOMBIIIIEHHOCTH

MamuHOCTpOUTENbHBIE MaTePHAIIbI U UX CBOHCTBA

Oco0eHHOCTH CBOMCTB MOJTMMEPHBIX MAaTEPUANIOB, HCIIOIb3yEMbIX B MAIIMHOCTPOCHUN

Cranu u crjaBsl ¢ 0COOBIMU (PU3NYECKUMU CBOWCTBAMU

KoHcTpyKIIMOHHBIE MOPOIIKOBBIE MaTEpHalbl B MAIMHOCTPOCHUU

Tecr
B Teuenue cemecTpa CTyAEHT MPOXOIUT MPOMEKYTOUHOE TECTUPOBAHHE IO TPEM
ToukaMm. Kaxkmas pelTHHTrOBas TOYKa OILIEHUBaeTcss MakcuManbHO B 6 OamioB (100%
BbINOJIHEHUS 30 KOHTPOJIBHBIX 3aJaHUMN).
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Crynent, HabpaBmuii 92-100% monydaer 6 6amios; 67-91% - 5 6amno; 51-66%- 4

6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 Oai.
Tunoévie mecmoegnie 3a0anus

1. CaMonipoU3BOJIbHBIN paciaj] MOJEKYJI pACTBOPEHHOTO (MHOT/A - paCIJIaBJICHHOTO)
BeIllECTBA HAa KATUOHBI U AaHUOHBI HA3BIBAETCH...

-1 BJIEKTPOJIU30M

- MOHHOW ITPOBOIUMOCTBIO

-: TOMOT€HHBIM KaTaJIM30M

+: 3NEKTPOTUTHIYECKON THUCCOIMalen

[: T3 195 Tema 6-0-0

2. Mepoii 251eKTpOJIMTUYECKON JUCCOLUALUY IEKTPOIUTA IPUHSTO CUUTATb...

+: CTENIEHb IUCCOIIMAI[AN

- MOJISIPHYIO KOHIIEHTPAIIMIO pacTBOpa

-: pH pactBopa

- KOHCTaHTY THUAPOIU3a

4.K CHUITBHBIM DJIEKTPOJIUTAM OTHOCHUTCHL. ..

+: XJIOpUJ HATPpHUs

-1 CEpHHCTAs KUCIOTa

-: Cynb(GUT Kaus

-1 YKCyCHasl KUCJIOTa

5. Uemy paBHa xoHneHtpaus noHoB H B pactBope KOH ¢ xonnenrpanueii 0,01 momns/n
MIPU YCJIOBUH, YTO THAPOKCH] KaJTUs TPOIUCCOITMUPOBAI HAIIEIIO

+: 10-12 momb/n

-2 0,01 Mome/n

-: 10-14 monw/n

-1 TIOCKOJIBKY PacTBOP IIEJIOYHOM, B HEM HE MOTYT NMPUCYTCTBOBATh HOHBI H+ (T. e. [H+] =
0)

6. Paccuuraiite pH: a) consHo# kucIOThI ¢ KoHneHTparuei 0,1 MoJb/it; 6) BOAHOTO
pacTBoOpa TMIPOKCHUIA Kalnus ¢ KoHIeHTpamnuei 1,0 Mob/J, canTtasi, 4To yKa3aHHBIC BEIIECTBA
JMCCOLUUPYIOT MOJIHOCTHIO

-:a)7;,06)7

+:a) 1;0) 14

-:a)14;06) 0

-1a)2;0) 12

7. OptodocdopHas KuciaoTa AUCCOLMUPYET IO TPEM CTYIECHSIM, IPU 3TOM KOHCTAHTBI
JMCCOLIMAIIMU TI0 KaXXIO0H CTYIEHH CBSI3aHbl COOTHOILICHUEM:

-: K1> K2<K3

-1 K1<K2<K3

+: KI>K2>K3

-1 KI<K2>K3

8. Crenens aucconmanuu cyiabpara Hatpus B pactBope 100%, konuenrpanus conu -0,4
MoJIb/1. YeMy paBHBI KOHIICHTPAIIMU AaHHOHOB U KaTHOHOB B ITAHHOM pacTBope?

+: 0,4 u 0,8 MOJB/TT COOTBETCTBEHHO

-: 0,31 0,18 MOAB/TT COOTBETCTBEHHO

-1 0,14 1 0,56 MOJIB/TT COOTBETCTBEHHO

-1 0,44 1 0,28 MOJIB/TT COOTBETCTBEHHO

20. IloTeHuman BOAOPOIHOTO AIEKTPOIA 3aBUCUT OT

+: KoHIleHTpalmu HOHOB BOJOPOJa B pacTBOpE

-: JlaBneHus BoJiopoia B ra3oBoi (aze

-: Temneparypsl

-: AKTUBHOCTH HOHOB

21. Cymma Bcex KOO(QQPHUIIMEHTOB B MOJICKYJISIPHOM YPaBHEHUH PEAKIIUU

19



CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa
+: 31
-1 14
-1 12
-2 10
22.: B arome renusi BAJICHTHBIC AJIEKTPOHBI Pa3MEIICHBI IO OpOUTAIISIM
-1 1sl
-1 2s1
-1 1s2
+: 252
23. Yucno BaleHTHBIX MIEKTPOHOB y aTOMa KaJbLUs

—_—

+:2
-3
-4

24 OKHACINTEIBHO-BOCCTAHOBUTEIIBHBIC ITOTCHIIUAIIEI 3aBUCAT OT

-: KoHLIeHTpaImy OKUCIUTEIbHON U BOCCTAHOBUTENIbHOMN ()OpPM BEIIECTB

-1 TEeMIEepaTyphbl

+: pH cpensr

-: [Ipupoasl pacTBOpUTENS

-: JlaBnenus

25. VI3 mepeuncaeHHbIX HUKE BEIIECTB CAMBIM CHUIbHBIM OKHUCITUTEIIEM SIBIISIETCS . ..

-: Il;maBuKoBast Kuciora

+: ¢pTop

-1 KUCJIOpOJ

-: IIJJaTuHA

26. CTeneHb OKUCIICHUS KHCIIOPOa: a) B BoJie, 0) B MEPOKCHIE BOJOPO/a COOTBETCTBEHHO
paBHBI

-1 -2;-2

-2 42

+:-2; -1

- +2;0

27.: CTeneHu OKUCIICHUS XpoMa: a) B XpoMare Kajus, 0) TuXxpoMare Kajlus COOTBETCTBEHHO
pPaBHHI ...

+: +6; +6

-1 4+6; +3

-1 +3; +6

- -6; +6

I: T3 250 Tema 7-0-0

28.0T™MeThTE MpaBUIbHBIN OTBET

K peakuusiMm BHyTpUMOJIEKYJISPHOTO B3aUMOJICUCTBUS OTHOCATCS

" 2KCI0, ——2Cl + 30,

_. 2Na+Cl, —>2NaCl

_. CaCo;, ——Ca0+CO,

. 2NO, + H,0—— HNO, + HNO,
2.9. OTMmeTbTE paBWIIBHBII OTBET

- + 2+
B nonnom YpPaBHCHUU MI’IO4 + H202 +H" —> Mn™ + 02 .

paBHa
+: 26
- 43

" cymMa Bcex KO3((HUIIMEHTOB
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- 28
-1 48
30. OT™MeTbTE IPABUIIBHBIM OTBET

Cyaivia koseron 5 peaxrm K2C207 + KT+ H S0, > 1, +Cr,(S0,); +..

- 27

+:29

- 17

-1 19

31. OTmMeTbTe IPaBUIIBHBIN OTBET

[Tpu momaganuy >xeIe3HON CTPYKKH B CHIIBHO HAarpETYI0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOXEH CIIEIYIONIHIA MPOIece

: Fe+H,S0,=FeSO4+H, |

-: Fe+2S04=FeSO4+H> T
-: XKene3o maccuBupyeTCcss KOHIIEHTPUPOBAHHOM CEPHOM KHMCIIOTOM, TIOATOMY pEaKIus He
MIPOUCXOJUT

+: 2Fe+6H2S04=Fex(S04)3+3502 T +6H,0

32. I'eomeTpust nona NH4+ onuceiBaercs purypoit

+: Tepasap

-1 KBajpaT

-: TpeyronpHas nupamMuia

-: YcedeHHas nupamuaa

33. Kakoil MmeTaj He pearupyeT ¢ OXJIAKICHHON KOHIICHTPUPOBAHHON a30THOM KUCIOTOM?

-: Cu

+: Fe

-1 Ag

+: Al

34. IIpu B3auMOAEHCTBUU KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C IIMHKOM B KaUu€CTBE
ra3z000pa3HoOro MpoAyKTa MOJyYeEH ...

-: Kucnopon

-: Bonopon

+: Oxcup azora (IV)

- AMMBak

35. IIpu B3aumoielicTBHM pa30aBICHHON a30THOM KUCIOTHI C ME/IbIO B KQ4eCTBE
ra3z000pa3HOro MpoAyKTa MOJyYEH ...

-: Bomopon

-: Oxcup azora (I1V)

+: Oxcup azora (I1)

-: Menp He pearupyer ¢ a30THON KUCIOTOM, MOCKOIBKY HaXOUTCS B PSAly aKTUBHOCTHU
METaJUUIOB TIPpaBee BOJIOPOA

36. Ilpu B3aummoelicTBHH pa30aBICHHON a30THOM KUCIOTHI C MEIbIO B KAUeCTBE
ra3000pa3HOro MPOoyKTa MOJIYUeEH ...

-: Bonopon

-: Oxcup azora (I1V)

+: Oxcun azorta (II)

-: Menap He pearupyeT ¢ a30THOM KUCIOTOM, IOCKOJbKY HAaXOIUTCS B PsAly AKTUBHOCTHU
METAJUJIOB MPaBee BOJOPOIA

37.: Ilpu anekTpoau3e paciuiaBa XJopu/ia HaTpHUs Ha aHOJIE BBLACIUIIOCH 56 11 xjiopa. Macca
00pa30BaBIIETOCS METAJUIMYECKOTO HATPHS PaBHA ...

+: 1151

=100

- 120r

' paBHa
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-: 2 MOJIb

38.Xumudeckre CBOMCTBA BOJIOPOAa B HAMOOJIBIIIEH CTETICHH HAIOMUHAIOT CBOMCTBA ...

+: ['anoreHos

-: XpoMa 1 Maprasiia

-: bmaropoiHbIX Ta3oB

+: [I{ea04YHBIX METAIOB

40. PacTBOpHI mIen04eii CrioCOOHBI PearupoBaTh CO CASAYIOINIMMHU TPOCTHIMU BEIIECTBAMHU

-1 Cl, S, N2, Bro, Si

-2 C, 02, P, F2, Si

-: I»,Zn, Cu, S, Mn

+: Bra, S, P, Si, Zn

41. CkoJbKO TPaMMOB THAPOKCH 1A KIS MOKHO TIOJYYUTh U3 6,4 T KapOuaa KanbIus?

+:7.4r

-1 148

-2 3,7r

-: 'uapokcu KaiabIus MOJTyqaroT HE U3 KapOuia Kablusl, a U3 KapOoHaTa KaJIbIIHs

44. Haubonee ycToiunBbI€ CTENEHU OKUCIICHUS XJIOpa B COETUHEHUSIX

-1 +6

+: +7

+: +1

+: -1

-1 43

47. I'anoreHoBOJOPO, KOTOPBIA MOJYYAIOT B MPOMBIIIJIIEHHOCTA CUHTE30M M3 JIEMEHTOB

+: HC1

-: HF

-: HBr

-: HI

-: HAt

48. Campblii CUJIBHBIA BOCCTAHOBUTENb CPEIU TaJIOT€HOBOIOPO/IOB

+: HI

-: HC1

-: HF

-: HBr

-: HAt

49.TIpu Haceimenuu BoaHoro pactsopa KOH xmopom nipu Temneparype 100C obpazyercs

+: KC1

+: KCIO

-: KCIO3

-: KCIO,

-1 KCIO4

50. IIpu B3auMOEHCTBUU YIIEpO/ia C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOU BBIIACIUIIOCH
13,44 n ra3os (H.y.). PaccuuTaiite Maccy yrieposa, BCTyIUBIIETO B PEAKLIUIO

- 10r

-:20r

+:2,4r

-:3,6T

3ananus k adopaTopHbIM padoTam
[To xaxmoit paboTe CTYACHT JOJKEH MPEACTaBUTh OTYET, COAEepKAIIUi Ha3BaHUE PaOOTHI

U pacreyaTKy pe3yabTaTOB BINOJHEHUS 33JJaHUN Tak, Kak onucaHo B [8-10]. 3a BeImogHEHUE U
3aIlUTy JTA0OPAaTOPHBIX pabOT CTYACHT MOkeT Habparh 18 OamnoB (mo 3 Oamna B KaxXIyro
PEUTHHTOBYIO TOUKY).
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5.2. OneHOYHbBIEe MATEPHAJIBI VI IPOMEKYTOYHOM ATTeCTAluH

[Ipomexxyrounasi arrecTanus MpoxoauT B (opme sk3ameHa B 1 cemectpe Ha | Kypce
ODPO u O3®0, Ha 1 xypce 2 cemectp 3DO. DK3aMEHAIIMOHHBIN OWJIET BKJIIOYACT JBa
TEOPETUUYECKUX BOIIPOCa U OJIHY 3a/a4y.

Bomnpocs! k 3k3aMeny

OCOOGEHHOCTH AIIEKTPOHHOTO CTPOEHUS aTOMOB B IJIABHBIX M MOOOYHBIX MTOATPYIIIAX.

Tuner xumudeckoid cBs3u. KoBaneHTHas cBsisb u € Buubl. CBOWCTBA M CHOCOOBI
oOpa3oBanusi. OCHOBHBIC TIOJIOKEHUST MEeTO1a BajeHTHBIX cBsizeld (MBC). BanenTHocTn atomoB
¢ no3urmu MBC. I'ubpuausanus atToMHbIX opoUTaIei.

Nownbl. Nonnas cBsa3p. CBolicTBa MOHHOM cBsi3u. KpucTtaimnyeckas perieTka. ATOMHas,
MOHHAsI, MOJIEKYJISIpHAs U METAJJIMYECKHE PEIIETKU. 3aBUCHUMOCTh CBOWMCTB KPUCTAJITMYECKUX
BEIIECTB OT THUIMAa XUMHUYECKON CBS3H.

Mertannsl u HemeTtayibl. OKCUIBI, KHUCIOTHI, OCHOBAHHSA U coJU. be3pasnuuHbie u
cosieoOpasymomne okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aMpoTepHble. MI3MeHeHe CBONCTB
OKCHJIOB B 3aBUCHMOCTH OT IIOJIO)KEHHS aToMa B mepuoanyeckoil cucreme. Kucnotsl, ux
KJlaccupUKalus U HOMEHKIaTypa. VI3MeHeHue CBOICTB KUCJIOT B 3aBUCUMOCTU OT MOJIOKEHUS
LEHTPAJILHOTO aToOMa B MIEPUOINYECKON CHCTEME.

Buytpennss sHeprus u sHTanbnus BemiectBa. I[lonartue o0 suTponuu. IlonsTus o0
sHeprun ['m66ca 0Opa3oBaHus BEIMIECTB. DHTATBITUNWHBIN U SHTPOTHMIUHBIA (PAKTOPHI TPOIIECCOB.
Hanpasrenne caMmonpou3BOJILHOTO MPOTEKAHUSI XUMUYECKHX PEAKIIHMA.

Ckopoctp peakuuu. CKOpPOCTh pEakIUUd B TOMOTEHHBIX U TE€TEPOr€HHBIX CHCTEMaXx.
HctrHHAas ckopocTh peaknuu. PakTopsl, BIMSIONIME HA CKOPOCTh XMMHYECKUX DPEAKIUU.
3aBUCUMOCTh CKOPOCTH XHMMYECKHUX pPEaKIHMH OT KOHIEHTpAallMH pPearupyrolluX BelIecTB.
3akoH neiictBust Macc. KOHCTaHTa CKOPOCTH peakiuu U €€ PU3NIECKU CMBICTT.

3aBUCUMOCTh CKOPOCTHM XHMHYECKOW peakuuu oT Ttemnepatypbl. [lpaBuno Bant —
lodda. DuHeprus akTUBaWU U TEMIOBON d(HPEKT XUMHUIECKOUN pEeaKITuu.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaklMM OT TEMIEPATypbl, SHEPTUU aKTHBALUU U
SHTPOIHUU AKTUBAIMU. Y paBHEHUE AppeHuyca.

Karamus. Karanutnueckue peakiuu. OcoOEHHOCTH KaTATUTHYECKUX MPOo1ieccoB. Teopus
TOMOTE€HHOTO U T€TEPOTEHHOI0 KaTaJln3a.

HeobOpaTtumbie u oOpaTuMble XMMUYECKUE MpOLECChl. [ OMOT€HHbIE M TeTepOreHHbIE
paBHoBecusi. Koncranta paBHOBecus. BiusHue pa3nuuHbix (HaKTOpOB Ha XUMHUYECKOE
paBHoBecue. [Ipunuun Jle—IllaTense.

PactBopumocTs. BiausiHue Ha pacTBOPUMOCTH MPUPOJBI KOMIIOHEHTOB, TEMIEPATYPHI U
naBieHus. /aBieHne HachIIEHHOTo napa Haja pacTBOpoM. 3akoH Payns. Temneparypbl KuneHus
U Kpuctauu3anuu. Kpuockonus u 30ymanoCcKonus.

Teopust snexTponuTHueckod aucconmanuu AppenHuyca. CuibHble U ciiaOble
anektpoautThl. CreneHp 3nekTpuueckor auccormanuu (3/]) U ee CBSI3b C HM30TOHMYECKUM
koapunmentom. Koncranra auccormanuu. 3akoH pazdasnenus OctBanbaa. [luccouumarms
BO/JIbl. 3aKOH AeicTByronmMX Macc. IoHHOe npou3BeaeHue Boipl. BoIopoaHblil moka3aTenb.

[Iporonu3 (ruaponus) comneil. MoHHbIE ypaBHEHHUs peakUu NPOTOJH3a (TUAPOIIH3A).
Paznuunsbie Tumnel Tuaponnza. KoHncranta u creneHs mportonusa (ruaponusa). Ee 3aBucuMocTh
OT KOHIIEHTpAIUU U TeMreparypsl. HeoOpatumelii mporonus (ruapoiu3). [Ipoueccs mpoTonusza
(ruaponu3za) B mpUpoJe.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE peaxkuuu. N3meHeHne OKHUCIIUTEIIBHO-
BOCCTaHOBHUTEJIBHBIX CBOMCTB BELECTB B COOTBETCTBUU C IOJIOKEHUEM JJIEMEHTOB B IpyNmax U
nepuoaax. CTeneHb OKHUCIEHUs. THUIbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuil. BrnusHue
TEMIIEpaTypbl, KOHILEHTpPAlMd PEareHToB, HX NPUPOAbI, CpeAbl U JPYrUX YCJIOBUU Ha
npotekanue OBP. HampaBieHue mnpoTrekaHusi OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIIHI.
XHUMHUYECKNE UCTOYHUKH JIEKTPUUECKOTO TOKA - FAJIbBAHUYECKUE DIIEMEHTBHI.

DNEeKTpOoau3 pacIulaBOB M BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. KaroaHble M aHOIHBIE
npoueccel. Koppo3ust MeTaisioB U MeTOAbl 3alluThl 0T Hee. OCHOBHBIE METOIbI 3aLUTHl OT
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KOPpPO3HHU.

OOmass xapakTepHCTUKA 3JIEMEHTOB MOATPYIIBI MEIH.
Baxxneiimue

IIPUMEHEHHUE.

COCOAMHCHU A

Meaw, cepedpa W 30JI0Ta.

CBolicTBO, MOJIyYEHUE U

OKHUCIIUTEIBLHO-

BOCCTAaHOBUTEJIbHbIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOWCTBA MPOCTHIX BELIECTB, OKCHIIOB U

THAPOKCUIOB.

OOmiass XapakTepUCTUKA BJIEMEHTOB MOJIPYIIbl IMHKA.

OO0miass XapakTepUCTHKA.

CBOﬁCTBO, MOJIYYCHUC U IPUMCHCHUC. Baxueiinme COCAUHCHUA 3JICMCHTOB IMOATrPYyHIIbl IMHKA.

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

BEIIECTB, OKCUJIOB U TUAPOKCHIOB.

OOmiass XapakTepuCTHKa 3JIEMEHTOB NoArpymmbsl xpoma. Ilomydenue, cBoiictBa u
npuMeHeHne. OKUCIUTETFHO-BOCCTAHOBUTENFHBIE CBOMCTBA COeTMHEHNIH. KHUCIOTHO-OCHOBHEIE
CBOWCTBA MPOCTHIX BEIIECTB, OKCHIOB U TUAPOKCHIOB.

OOmiast xapaKTepHCTHKa DJIEMEHTOB MOArpynmnbsl MapraHia. [lomydenue, cBoiicTBa U
npuMeHeHne. OKHCIUTENbHO-BOCCTAHOBHUTENBHBIE CBOICTBAa. KHCIOTHO-OCHOBHBIE CBOICTBA
MIPOCTHIX BEMIECTB, OKCUIOB M THAPOKCHIOB. BaxkHel e coenHeHus..

bop m amomunnii. IlomydeHne u cBOMCTBa.

CBOMCTBA.

KucioTHO-0OCHOBHBIE

CBOMCTBA UX coequHeHMil. [[pumMeHenne CrijaBoB Ha OCHOBE aTIOMUHUA.
VYraepoa u kpemunil. [losnydenue u cBoiicta. Baxueiime coenuHenrst. OKUCIUTENBHO -
BOCCTAaHOBHUTENBHEIE CBOMCTBA COCTUHEHUM.
OCHOBHBIE TPEACTABUTENH PEACIBHBIX YIIIEBOAOPOJI0B. M30MepHsi 1 HOMEHKIIATYpa.
Croco0bI MOTy4YeHHS, XUMHYECKHE CBOMCTBA TPUMEHEHNE TTOJIUMEPOB U OJINTOMEPOB.

CBOMCTBA

IIPOCTBIX

OKHUCIIHTEILHO-BOCCTAHOBUTEIILHBIC

6. MeToguyeckue MaTepuaJibl, onpeaessilonue npoueaypbl OleHNBAHUS 3HAHUM,
YMeHHii, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH

6.1. Pe3yabTaThl 0CBOCHNSI Y4eOHOH TUCIUIIMHBI, OJIeKallHe TPOBepKe

Kontposmpye | Pesyabrarnl 00ydyeHuss | OCHOBHBbIE OKA3aTeJU OueHo4yHbIE
Mble OlleHKH pe3yJIbTaTOB cpeacTBa
KOMIIeTeHIIUH

(4yacTb

KOMIIEeTeHIIH )

CrnocoOHoc | 3HATh: [lepeuucnenue OCHOBHBIX | PAKTUYECKOE
Th - OCHOBHBIE XUMHUYECKHE | IOHATUH U  OMNpeAeTeHHil | 3aHsATHE,
HCII0JIb30BATh MOHSTHUS, Teopuu XMUMHYECKOTOo | JaboparopHas
OCHOBHBIE - OCHOBHBbIe mpaBuia | ctpoenust aroma. CocraBieHue | pabora,
3aKOHOMEPHOCT | HOMEHKJIATYPHI ANIEKTPOHHBIX M 3JEKTPOHHO- | TECTUPOBAHUE,
u, XUMHYECKUX rpaduueckux (HopMmyn aTOMOB | KOHTPOJbHAS
JEUCTBYIOLIUE B | COCTUHEHUI; XUMHYECKUX  DIIEMEHTOB B | paboTa, 3K3aMeH
nporecce - OCHOBHBIE 3aKOHBI | HOPMAJIBHOM U BO30YKJIEHHOM
W3TOTOBJICHUS XUMHUH, XUMHYECKOHN | COCTOSTHUSIX.

MalIMHOCTPOUT | TEPMOJUHAMUKH,
€JIbHBIX ANEKTPOXUMUU u
171631 (N 12471 KUHETUKH;

TpeGyemMoro - CYLIHOCTh Y4Y€HHUS O
KayecTBa, NEPUOJUYHOCTH U  €ro
3aJJaHHOTO poIb B
KOJIMYECTBA MPHU | TPOrHO3UPOBAHUU
HAaUMEHBIIHX CBOICTB XUMHYECKHUX
3arpaTax JJIEMEHTOB " ux
OOIIECTBEHHOTO | COeTUHEHUI

tpyna. (OIIK- | Ymern: Ilepeuncienne TpuBHanbHbIX | [IpakTrueckoe
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5) - IPUMEHSTH | Ha3BaHUI HEOPraHUYECKUX | 3aHATHE,
CrocoOHOC | XUMUYECKUE TEOpUU H | COCTUHEHUN u npaBui | 1aboparopHas
Thb 3aKOHBI, KOHIEMIMM O | COCTaBIICHUS Ha3BaHWU 1O | pabora,
HCI0JIb30BATh CTPOEHUU U | MEXAyHapOAHOMI TECTUPOBAHUE,
3HAHUS 0 | peaKUMOHHOU Homenkiarype MIOITAK. KOHTPOJIbHAS
PO UITBHBIM CIIOCOOHOCTH [Ipenckazanue BO3MOXHOCTEW | paboTa, dK3aMeH
pazaenam HEOPraHUYECKUX OCYILIECTBIICHUS  XMMHYECKHUX
MaTeMaTH4YECKHU | BEUIECTB; IPOLECCOB € TOYKH 3pEHUs
X U | - IPOBOAUTDH PacueThl M0 | XUMUYECKON TEPMOIUHAMMUKHI
€CTECTBEHHOHAY | TEPMOXUMUYECKUM u kuHetuku. Ilepeuuncinenue
YHBIX YPaBHEHUSIM peaKIuii; OCHOBHBIX MOJIOKEHUN Teopuu
JOUCOUILINH IS | - npeackasbiBath | OBP. Ilepeuncnenue mpaBui
U3Y4EHHUS TEPMOIUHAMHUYECKYIO KaTOJHbBIX u AHOJTHBIX
OCHOBHBIX BO3MOXHOCTh IPOLIECCOB MPHU  DIEKTPOJIU3E
3aKOHOMEPHOCT | MPOTEKAaHUsS XUMHUUYECKUX | pacIllaBOB M PACTBOPOB U MPHU
e, peakuui pabote rajJbBaHUYECKUX
JEUCTBYIOIIUX B 3JIEMEHTOB.
nporecce Baapgers: Hcnonb30BaHWe  pacueTHBIX | MPaKTUYECKOE
W3TOTOBJICHUS - HaBbIKaMu paboOTHl C | popMyn TUISt pelIeHus | 3aHsATHeE,
MalIMHOCTPOUT | PACYCTHBIMU pacyeTHble u | 1aboparopHas
€JIbHBIX dbopmynamu, pemiath | SKCIIepUMEeHTalbHble  3a7auu | pabora,
W3JIEHH. pacueTHble U | IO pacTBOpPaM, JNEKTPOXUMHH, | TECTUPOBAHUE,
(OIIK-5.1). JKCIIEPUMEHTAJIbHbIE XUMHHU JJIEMEHTOB. KOHTPOJIbHAs
3a/1a4¥ 110 XUMUU; [InanupoBanne u  aHaiu3 | paboTa, IK3aMEH
- crioco0amMu | pe3yibTaTOB UCIOJIb30BAHUS B
OpHEHTALUU B | mpo¢eccuOHAIBbHON
pohecCHoHATBHBIX JIESTETLHOCTH Pa3HOOOpa3HBIX
HNCTOYHUKAX CPEICTB HOJTy4EeHUS
nHpopManuu (KypHaJIBI, | ”THPOpMAITUH (>KypHaJIBI,
caiiTbl, 00pa3oBaTeIbHbIE | CANTHI, oOpa3oBaresbHble
MIOPTAJIHI) MOPTAJIBI).
- ocHOBHble mpaBuia | Ilepedyncienue TpUBHAIBHBIX | IPAKTHUYECKOE
HOMEHKJIaTypBI Ha3BaHUU HEOPraHUYECKUX | 3aHATHE,
XMUMHYECKHUX COCIMHEHU N u npaBui | 1aboparopHast
COCIMHEHU; COCTaBJICHUs Ha3BaHMKM 10 | paboTa,
- OCHOBHBIE  3aKOHBI | MEXJYHapOJIHON TECTUPOBAHUE,
XUMHH, xumuueckoi | HomeHkiarype MIOITAK. KOHTPOJIbHAS
TEPMOIMHAMUKH, [Ipenckazanue Bo3MoXKHOCTEH | paboTa, SK3aMeH
AEKTPOXUMUU U | OCYILECTBIECHUS XMUMHYECKHUX
KUHETUKH; IIPOLIECCOB € TOYKH 3pEHUs
- IlepeueHb u (UBHMKO- | XUMUYECKOH TEPMOIAMHAMUKHI
XMUMHYECKHE u kuHetuku. Ilepeuncienne
XapaKTEPUCTUKHU OCHOBHBIX TOJIOKEHUN TEOpUU
MaTepHalIoB, OBP. Ilepeuncnenue mnpaBui
VCIIOJIb3YEMBIX B | KAaTOJHBIX U aHOJTHBIX
MAaIIMHOCTPOECHUHU IIPOLIECCOB TPU  DIIEKTPOJIU3E
pacIulaBOB U pacTBOPOB W IpHU
pabote raJbBaHUYECKHUX
JJIEMEHTOB.
Ymers: IIpumenenne 3akoHOB ['ecca, | MpakTHUYECKOE
- IpOBOJAUTH pacueTsl o | JIaByaspe,  bepromne s | 3aHsATHE,
TEPMOXHUMHUYECKUM IPOBEJCHUS nabopaTopHas
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YPaBHEHUSIM peaKLUil;

TCPMOXUMHUYCCKUX paCyYCTOB B

pabora,

XHUMHHU.

CPEACTBOM JIEMOHCTpPAIIUH HIIH
MOJICIUPOBAHUS  XUMHYECKHX

MPOLIECCOB u SIBJICHUN
SIBIISIETCS KOMIThIOTEPHAS
TEXHHUKA.

- IPEJCKa3bIBaTh | 9K30- U SHIAOTEPMHUYECKHUX | TECTUPOBAHUE,
TEPMOIMHAMHYECKYIO XMMMUYECKUX MpoLeccax. KOHTpOJIbHAs
BO3MOYXHOCTb [Ipumenenue 3aKOHOB | paboTa, FK3aMeH
MPOTEKAHHUSI XUMUYECKUX | XUMHUECKOM TEePMOIUHAMUKU
peakiuit c 1EJIBI0 000CHOBaHMS

TEPMOIMHAMUYECKOMN

BO3MOYKHOCTH

CaMONPOU3BOJIBHOTO  TEUEHUs

XMMHMUYECKOIO  Ipoliecca B

3a/laHHOM HaIpaBJICHUU

(pacueT >HTaJBINH, SHTPOIIHH,

sHepruu ['n66ca).
Baanern: Hcnonp3oBanue  pacyeTHBIX | MPAKTHYECKOE
- HaBbIKaMu paboOTel C | popMyn JUTS peuieHus | 3aHATHE,
pacyeTHBIMH pacueTHble u | 1aboparopHas
dbopmynamuy, pemarh | SKCIIepUMEHTalbHble  3a7auu | padora,
pacueTHble M0 PacTBOpPaM, NEKTPOXUMHH, | TECTUPOBAHUE,
9KCIIEPUMEHTAJIbHBIE XUMHH 3JIEMEHTOB. KOHTpPOJIbHAs
3aJauu 110 XUMUH; Ananuz BUPTYaJILHOTO | paboTa, IK3aMeH
- croco6aMu | XMMHYECKOTO AKCHEPUMEHTa —
MOJENTUPOBAHUS yueOHOro XHUMHUYECKOTO
JKCIIEPUMEHTA JKCIIEPUMEHTa, B  KOTOPOM

6.2 llIkana oneHUBAHUSA IVIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHUs
6.2.1 Texymmii u pyOoeKkHbIII KOHTPOJIb
B pamkax Tekyiiero u pyoexHOro KOHTPOJIS 10 AUCHUIUIHHE CTYJICHT MOXET Ha0paTh 10

70 GamioB
Cemect IlIxana orleHUBaHUS
p 0-35 6amnoB 36-50 OamoB 51-60 GamnoB 61-70 OamioB

1 YacTtuuHoe ITonnoe unu | Ilonnoe unu ITonnoe nocelieHue
MOCEIICHUE YaCTUYHOE YaCTHYHOE ayJIUTOPHBIX
ayTUTOPHBIX MTOCEILICHUE MTOCEICHUE 3aHSATHH.
3aHATHH. ayJUTOPHBIX ayJIUTOPHBIX [TomHoe
HeynosnetBoputen | 3aHATHIA. 3aHATHH. BBLIIIOJTHEHHE u
BHOC BBINOJIHEHHE | YacTUUHOE [TomHoe 3ammTa
nabopaToOpHBIX U | BBINOJHEHUE U | BBIIIOJHEHHUE U 1abopaTopHBIX |
MIPAKTUIECKUX 3aInTa 3alnTa MPAKTHYECKUX
pabor. [Tnoxast | mabopaTopHBIX U | TaOOPATOPHBIX U | 3aHATHI.
MMOATOTOBKA K | IPaKTUYECKUX MPAKTHYECKUX Brimosnnenue
OapHO- pador. pador. KOHTPOJIBbHBIX
PENUTHHTOBBIM Brinonnenue Brinonnenue paboT,  TECTOBBIX
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MEPOTIPUSATHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX 3aJJaHUi Ha OIEHKHU
Crynent He | pabOT,  TECTOBBIX | pabOT, TECTOBBIX | «OTIHYHOY.
JOITyCKaeTcs K | 3aJaHUI HAa OLECHKU | 33JIaHUI Ha

MIPOMEKYTOYHON «YIOBIIETBOPUTENH | OIEHKU

aTTecTaluu HOY. «XOPOTIIOY.

6.2.2 TlpomexxyTOUHASI ATTECTAIUSA
OrneHka pe3ysbTaTOB OCBOCHHS y4eOHOM MUCHUIUIMHBI B 1 ceMecTpe MpPOBOAUTCS IO
HIKaJIe, UCITOJIb3YEMON Ha DK3aMEHE:

IIxama oneHUBaHuA

IIOJIHOTO OTBETa
HM Ha OJIMH
BOIIPOC.
CryneHt umeer
36-45 GamioB 1o
HTOraM

TEKYIIETO i
pyOeKHOTO

KOHTPOJIA, Ha
JK3aMeHe  Jan
MOJHBIM  OTBET

TOJIbKO Ha OJIMH
BOIIPOC

BTOPOM.
Crynent wumeer 46-60
OaimioB o HUTOTaM

TEKYIIETO0 W PyOeKHOTO
KOHTpOJIS, Ha DK3aMeHe
najJ IOJIHBEI OTBET Ha
OJIMH BOIIPOC WA
YaCTHYHO OTBETHJI Ha
00a Borpoca.

CryneHnt UMEET o
UTOTaM  TEKyllero |
pyOeKHOTO KOHTPOJIS
61-70 6annoB Ha
JK3aMeHe HE Jai
IIOJIHOTO OTBETA HH Ha
OJIH BOTIPOC.

o

§ HeynosnerBopu Y 10BIIETBOPUTEIBHO Xopouio OTnu4HO

5 | rtemuo (36-60 (61-80 GamnsoB) (81-90 GansoB) (91-100

© 0aJIoB) 0aJuIoB)
Crynent wumeer | CtyneHT wumeer 36-50 Crynent umeet 51- | CtyneHt
36-60 6amnoB no | 6auioB mo  uToram | 60 6aymioB MO UTOraM umeer 61-70
uToram TEKYILEro M PYOEKHOTO | TEKYIIEro U pyoexxHoro | 6amioB o
TEKYIIETO W | KOHTPOJIS, Ha DK3aMeHE | KOHTPOJIS, Ha DK3aMEeHE | UTOTaM
pyOexKHOTO Jlajl TOJHBIM OTBET Ha | JaJI MOJHBIA OTBET HA TEKyIIeTo |
KOHTpOJIS,  Ha | OJJMH BOMPOC M YaCTHYHO | OJIMH BOIIPOC U YACTHYHO | pyOEKHOTO
9K3aMeHe He Jal | (IOJHOCThI0) OTBETHII Ha | (TIOJHOCTHIO) OTBETUJI HA | KOHTPOJIS, Ha

BTOPOM.

CryneHnt umeer 61-
65 0aJIOB ITO UTOraM
TEKYIIETO U PyOeKHOTO
KOHTPOJIsI, Ha SK3aMEeHe
JaJI IIOJHBIA OTBET HA
OJIH BOTIPOC ¥l YaCTUYHO
OTBETHUJI HA BTOPOHA.
Crynent umeer 66-70
0ajI0B MO UTOTaM
TEKYIIETO U PyOeKHOTO
KOHTPOJIsI, Ha DK3aMEHe)
JIaJI TIOJIHBINA OTBET
TOJILKO Ha OJIMH BOIIPOC.

SK3aMeHe Jall
IHOJIHBII OTBET

Ha OJIVH
BOIIPOC u
YaCTUYHO
(TIOJTHOCTBIO)
OTBETHII Ha
BTOPOH.
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7. Y4eOHO-MeTOANYeCKOe o0ecrieYeHne I CIMILTHHbI
7.1. OcHOBHas JquTepaTypa

1. I'muaka H.JL. OGmast xumust: yaeOHUK s OakanaBpoB-18-e u3n. nepepad. u mom. — M.:
W3n. FOpaiir, 2015. - 898c.

2. I'muaka H.JI. 3agaum u ynpakHeHHUs 1O oO0mieil XuMuu: y4yel.-mpakTud. mocodue s
OakanaBpoB. 14-e uzn. nmepepad. u mom. — M.: Uzn. FOpaiit, 2014. — 236 c.

3. Kapos A.A., Ompoesa P.3., XKwnosa C.b., Xacanos B.X., Mupsoes P.C. Xvmns
KOOpAMHAILMOHHBIX coefyHeHuN. Metopa.mocobme- Hanpunk: Kab.-bank. Ya-1, 2012. -
64c.

4. OBC KBI'VY - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

5. llleBenvkoB A. B. KommiekcHble coenuHeHUs (mporpamma JEeKIUU U PeKOMEHJAuU K
ceMHUHapaM B Kypce Heopranuueckoi xumun) M.: uza. MI'Y, 2007 r.

http://www. chem.msu. su / rus/teaching/ shevelkov 2.pdf

6. TperbsixoB 1O. JI., IlleBenbkoB A. B., I'ymunun E. A. WnnrocTpaTuBHBIM Matepual K
JeKIHsAM 1o Heopranuueckout xumuu (2013/2014 yu. ron).
http://www.chem.msu. su / rus/teaching/ thermo/ welcome. Html

7.2. lonoJTHUTE/ILHAS JIUTEPATypPa
1. Kapos A.A., Mykoxesa P.A., Koukapos XX.A. u np. OO1as u HeopraHudecKass XUMUs:
VuebHoe nmocodue. -Hanpunk Kab.-bank. Yu-1, 2013. -63c.
2. . [TaBmoB H.H. O6mas u nHeopranmueckas xumust. — M: lIpoda, 2014.
3. Koposun H.B. O6mas xumus. — M.: Beiciias mkona,2014.
4. Jlyaunckuit I'.I1. Kypc xumun. OOmias Xumusi, XUMHsI KOHCTPYKIIMOHHBIX MaTepHaIOB. —M.:
Brrcmas mkona,1985.
5. Tpetwsaxos FO./l. Heopranudeckas Xumusi. XuMus 2JI€MEHTOB: Y YeOHUK /711 BY30B: B 2
kamrax. -M.: Xumus, 2008.
6. Heopranmueckas xumusi. B 2 kaurax// [lox pen. FO.J1. TpetbsikoBa. - M.: ACADEMA, 2004.
7. Wpaiisep 3./1. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
7.3. llepuoguyeckue U3IaHus
1. XXypHan HeopraHU4eCKOH XUMHUH
2. Kypnan o0rmieit Xumuu
3. Kypnan pusnueckor XuMuu
7.4. UnTepHeT — pecypchbl
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBC biblio-online.ru

7.5. Meroanueckue yKa3aHusi 110 NPOBEJICHUIO PA3JIHYHBIX Y4eOHbIX 3aHATHH, K
KYPCOBOM pa0doTe ¥ IPYyruM BHAAM CAaMOCTOSITeJIbHOM padoThI.

1. Kapos A.A., Xouyes I1.10., Mupsoes P.C. n np. Xumus snemenos I A —u II A rpynn IICXO:
yuebHoe nocobue. - Hanpunk: Kao.-bank. yu-1, 2017. -98 c.
2. Ieros P.A., Kapos A.A., XaksameBa O.B.. Koukapos X.A., /Iluarpammer Jlatumepa, @pocra
u Ilyp6Ge npu M3ydeHHU OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB: yyeOHOe mocobdue. -
Hanpunk: Ka6.-bank. yH-1, 2017. — 104 c.
3. Kapos A.A.. Xunosa C.b.. Koukapos . A. u ap. O6mias u HeopraHuyeckast Xumusi: 3a1aHu s
U METOJMWYECKHE PEKOMEHJAlMKU sl camMocTosATeNbHOW paboTel. Hanpumk: KabapauHo-
bankapckuii Yausepcurert, 2011- 55 c.
4. TxamoxoB H.U., Ksapo A.A., UepkecoB b.X., Bunamxea M.K. Obmias u Heopranndeckas
XuMus: 3afaHus M MeToAuuyeckue pekomenparuu. — Hampumk: KaGapauno-bankapckuii
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http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116

VYuusepcurer, 2009. — 47 c.

5. Kapos A.A., Ompoesa P.3., Xwiosa C.b. Xacanos B.X., Mupsoes P.C. Xvmus
KOOpAMHALMOHHBIX coeyHeHM. Metop,. rocobme- Hanpunk: Kab.-bank. Yu-1, 2012. -
64c.

6. Kapos A.A.. Kunosa C.b.. Koukapos JK.A. u ap. O0as u Heopranuueckasi XuMusi: 3alaHus
U METOJIUYECKHEC PEKOMEHJAIMU Il CaMOCTOsTenbHOM paboTel. Hampuwmk: Kabapawro-
bankapckuit Yausepcurert, 2011- 55 c.

7. TxamoxoB H.U., Kapos A.A., Uepkecos b.X., Bunnnxea M.K. Obmias u HeopraHmdeckas
XUMUsS: 3agaHusi W MeToauueckue pekomeHmanumu. — Hampuuk: Kabapauno-bamkapckuii
VYuusepcurer, 2009. — 47 c.

8.XacanoB B.B., XKunosa C.b., Bunmmkesa M.K., UepkecoB 3.A. Xumus: JlabGopaTopHslii
npaktukyMm — Hanbuuk.: Ka0. - bank. yu-1, 2011. — 99c.

9.Xacano B.B., Kapo A.A., XKumosa C.b. u gap. Xumus HemetannoB JlaGopaTopHbiii
npaktukyMm — Hanbuuk.: Kao. - bank. yn-1, 2012. — 39c.

10.KoukapoB XK.A., Ksapos A.A., TxamoxoB H.W., Tem6otroB b.K. OOmiass u Heopranuueckas
XuMHst: 1abopaTtopHbsle paboTsl — Hanbuuk.: Kao. - bank. yu-t, 2010. — 124c.

7.6 Ilepeyenb npogeccHOHANBHBIX 023 JAHHBIX U HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru = 3B[ PIB - DNeKTPOHHble  BEepCUU  MOJHbIX
TEKCTOB AuccepTauunii n asTopedepaTtos 13 poHaa PoccnincKom rocyaapcTBeHHon 6UbanoTeku

2. http://www.scopus.com — Sciverse Scopus u3gatenbcTsa «Inb3eBup. Hayka wu
TexHonorum». PepepatneHan u aHanuTUYeCKas 6asa JaHHbIX

3. http://elibrary.ru — nekTpoHHasa 6MbANOTEKA HayUHbIX NYBAUKALMNA.

4. http://polpred.com — 0630p CMMU Poccum n 3apyberkba. MonHble TeKCTbl + aHaAUTUKA
13 600 nsgaHuit no 53 otpacnam

5. https://www.gost.ru/portal/gost//home/standarts - @DenepasbHOE€ areHTCTBO IO
TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH

6. http://www.consultant.ru/ - cipaBouHo-ipaBoBas cucrema KoncymnpranT [Limroc

7.7 IIporpammuoe odecreyeHue COBpPEMEHHBbIX HHPOPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT Wil

» TlporpamMmHas cucTema [Jis OOHAPYKEHHs TEKCTOBBIX 3aMMCTBOBAHMI B YYeOHBIX M
Hay4HBIX paborax «AnTuiutaruat. By3 4.0», Moaynab moucka TEKCTOBBIX 3aMMCTBOBAHHUIA
«O0penunennas kosurexkuus 2020

» Cucrema ontrueckoro pacrno3naBanus Tekcta SETERE OCR g POJ] OC

» Penaxrop uzobpaxenuii AliveColorsBusiness

» Kaspersky Endpoint Security mst 6usneca — Cranmaptasiii Russian Edition

» Tlaker oducHoro nporpammuoro obecreuerus: P7-Oduc. ITpodeccnonanbHbpiit
(IeckTomHas Bepcust)

» Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Li-
censing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European
Languages Team Licensing Subscription Renewal

» TlporpaMMHBIii MakeT BHYTPHOpraHU3aoHHoro naTpaner-mopraina DeskWork
Enterprise

» Ilporpamma apxuBaTop 7-zip,

» Web Browser — Firefox.
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http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts

8 MarepuajbHO-TeXHHYECKOe o0ecnieyeHune U CHUIIUHBI
3aHATUS TO JUCHMIUIMHE TPOBOAATCA B CIEIHMAIBHO OOOPYHIOBAHHBIX MOMEIICHHUSIX

(aynuTopusX) Al MPOBENCHUS 3aHATHH JEKIMOHHOTO THIA, MPAKTHYECKUX U JTa0OpaTOPHBIX
3aHATUH, TPYNIOBBIX ¥ HWHIMBUAYAJIbHBIX KOHCYJIbTALMH, TEKYIIErO KOHTPOJII U
MIPOMEKYTOYHOM aTTecTali. AyJUTOPUM YKOMIUIEKTOBAHBI CIEHUAIN3UPOBAHHON MeOeNblo 1
TEXHUYECKUMHU CPEICTBA OOYUYCHHs, CIYXKAIIUMHU JUIS MPEJCTaBIeHHUsT WH(OpMau OOIbIION
ayJIUTOPHUH.

Jnsi  mpoBeneHHWs 3aHSATHA  JIGKIMOHHOTO THUMA HWMEIOTCS  JIEMOHCTPAlMOHHOE
o0opymoBaHue U y9eOHO-HATJISHBIC TTOCOOUSI.

JlaGopaTopHble PabOTHI MPOBOAATCSA B y4eOHO-HAYYHBIX JIADOPATOPHAX, OCHAIIEHHBIX
BCEM HEOOXOIMMBIM Ha0OPOM XMMHUYECKOH MOCY/bI, PpEaKTHUBOB, COBPEMEHHBIMH MPHOOpaMH 1
000py/I0BaHUEM, HUCTIOIB3YEMBIM B TIPOIlecce 0OYUSHUS CTYIEHTOB.

st caMOCTOSITENTbHOM Pa0OThl OOY4YaIOMIMXCS HWMEIOTCS TOMENIEHUS, OCHAICHHbIC
KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXHOCTBIO MOJAKIIOUeHUs K ceTu "MHTepHeTr" u obecnieueHuemM
JOCTYTIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpeLy OpraHU3aIlHH.

9 Oco0eHHOCTH peaJM3alMH JAUCHMIUVIMHBI JUIA HHBAJMIAOB H JHUI €
OrpaHUYeHHBIMU BO3MOKHOCTSAMHM 310POBbSI

JIst CTYZIEHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI CO3JIaHBI CIIEIIMAIbHBIE
yCIIOBUSA JUISL TOJNydeHHs oOpa3zoBaHus. B 1ensx IOCTYNHOCTH TMOJYYEHHS BBICIIETO
oOpaszoBaHusi MO 00pa30BaTEIbHBIM MPOTPaMMaM WHBAIWJAMU M JIMIAMHA C OTPaHHMYCHHBIMU
BO3MOYHOCTSIMU 3/I0POBBSI YHUBEPCUTETOM 00€CIIeunBaETCs:

1. AunbprepHatuBHas Bepcusi o¢uuuanbHOro caiira B cetu «MHTepHer» ans
C71a00BUIAIINX;

2. JIns vHBAJIMIOB C HAPYIICHUSAMU 3peHUs (CI1ab0BUIAIINE, CICTIHIC)

- TPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 O0ydaromeMycss HEOOXOAUMYIO MOMOIIb,
nyOIupoBaHUE BCIyX CIPaBOYHON HMH(MOPMALMK O PACIUCAHUM YYEOHBIX 3aHATHUN; HATWYHeE
CpPEeICTB JUISl YCHJICHHSI OCTaTOYHOTO 3peHHs, OpalIeBCKOW KOMITBIOTEPHONW TEXHUKH,
BUJICOYBEIMUUTENEH, TMpPOrpaMM HEBU3YaJIbHOTO JOCTylma K HH(OpMaluM, MporpaMM-
CHUHTE3aTOPOB PEYH U APYrUX TEXHUUECKUX CPEACTB MpHeMa-niepenaun yueOHoil nadpopmMaiuu B
JOCTYIHBIX (popMax AJisi CTYJEHTOB C HApYIICHUSAMHU 3PEHUS;

- 3a1aHUA JUISI BHITIOJTHEHUS HAa SK3aMEHE 3aUUThIBAIOTCSI ACCUCTEHTOM;

- THCbMEHHbIE 3aJaHUs BBINOJHAIOTCA Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJaronuMcs;

3.Ans MHBaNMIOB W JHIl C OrPAHUYCHHBIMHU BO3MOKHOCTSIMU 3JIOPOBBSI IO CIIyXY
(cmabocnplmanue, TIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIMMA CTYACHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C YYeTOM HWHAMBHUAYaJIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
paboyee MecTo, EpeBUTATHCS, TPOUUTATh U OOPMUTH 33/laHKE, B TOM YHCIIE 3aITUCHIBAs MO
TUKTOBKY);

- 3a4€T/PK3aMeH MPOBOUTCS B MHUCbMEHHOU (opme;

4, I[.TISI HUHBAJINAOB U JIUI C OIrPAHUYCHHBIMU BO3MOXHOCTAMU 300POBbSA, UMCIOIIUX HAPYHICHU
OIIOPHO-ABUT'AaTCIBHOI'O aIlllapaTta, CO3JdaHbl MATCPUAJIBHO-TCXHUYCCKUC YCJIIOBUA 06CCHC‘II/IBaIOH.[I/Ie
BO3MOKHOCTb 6eCHpeHHTCTBeHHOFO A0CTyIIa o6yqafoumxc;1 B y‘{€6HI>Ie IIOMCHICHH A, OG’LGKTy IIMTaHuA,
TYAJICTHBIC W JpPYruc IMOMCHICHHA YHUBCPCHUTCTA, a4 TAKIKE Hpe6LIBaHI/I$I B YKa3aHHBIX IOMCHICHUAX
(Hanm4Me pacHIMpPEeHHBIX IBEPHBIX IPOEMOB, TIOPYYHENH U APYTUX MPHUCITOCOOISHII ).

- IMCBbMCHHBIC 3a/IaHUA BBIIIOJIHAKTCS Ha KOMIIBIOTEPE CO CICHUAIM3NPOBAHHBIM MTPOTrpaAMMHBIM
oOecIieueHneM HIn HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- 10 KEJTaHMIO CTY/IEHTa K3aMeH IPOBOAUTCS B YCTHOH (opme.

O6yanomI/Iec51 U3 4Yucjia JUI C OrpaHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbA o0ecIIeueHbl
DJICKTPOHHBIMU 06paSOBaTeJ'H>HLIMI/I pecypcaMu B (bOpMaX, AJJalITUPOBAHHBIX K OIPaHUYCHHUAM HUX
310pOBBL.
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JUCT U3MEHEHUMH (nonoHenuii)
B paboueil mporpaMme JUCHUIUIMHBI « XUMUsD) 110 HaNpaBJieHuto noarotoku 15.03.05

KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrnieueHue MaIIMHOCTPOUTECIbHBIX IMTPOHU3BOJICTB

Ha 2023-2024 y4eOHslii rox

n/n

JyieMeHT ( IYHKT)
PIIJT

IlepeyeHb BHOCUMBIX
H3MEHEeHUi (JI0MOJIHeHUil)

IIpumeyanue

OO6cyx/1eHa 1 peKOMEHIOBaHa Ha 3ace/laHnu Kadeapbl HEOpraHUYecKou 1 pu3ndeckon

XHUMHHN

NpoTOKOJ Ne

3aBenyromuit kadeapoit

OT «

» 20 T

X.b. Kymxos
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