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1 Hesn u 3aaa4u M3yYeHHst AMCUMILTHHBI (MOLYJIsT)

1.1 Ieab ocBOEHHS TUCHMIIIMHBI

Teopernueckas u mpakTU4YecKasi MOJTOTOBKA CTYJCHTOB 110 OCHOBHBIM ((pyHIaMEHTAJIHHBIM)
paznenaM  oOmiet W HeopraHmyecko  XUMHM Ui (OPMHUPOBAHUS  COBPEMEHHOTO
€CTeCTBEHHOHAYYHOTO MUPOBO33PEHHSI, OBJIICHUS 0a30BBIMU 3HAHUSIMH B 00JIaCTH XUMUU, TEOPUH
XUMUYECKUX IIPOLIECCOB M CBOMCTB HEOPraHWYECKUX COCAMHEHWH, pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOW Pa0OThI, HEOOXOMUMBIX JUISI MMPUMEHEHHUS XMMUYECKHX 3HAHWNA NpPU U3yYCHHU
CHELUAaIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITENbHOCTH.

1.2 3apauy AMCHHUILIMHDI

PackpeiTre posii XUMUU B TIO3HAHUH TPUPOJILI M 00ECTICUCHUH JKU3HH OOIIECTBA; OBIIAJCHIEC
0a30BbIMH 3HAHHUAMH B OOJIACTM XHWMHHU, TEOPHH XHUMHUYECKHX IPOLIECCOB M CBOWCTB
HEOPTaHWYECKUX COCAMHCHUU, Pa3BUTHE HABBIKOB CAMOCTOSITEIBHONH Pa0OThI, HEOOXOIUMBIX IS
MPUMEHCHUSI XUMHUYECKMX 3HAHMA TPU HM3YYCHHH CICHHAIBHBIX JIUCHUILUIMH W JajlbHEeHUIen
IIPAKTUYECKOU JIEATEIbHOCTH.

1.3 MecTo qUCHMILITMHBI (MOYJISI ) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbI

Huctummaa "XUMUMA" otHocuTest k 6a3oBoit wactu  broka 1 "/{ucuummuner  (Momaynn)"
yueOHoro miaHa HampasieHuss noaroroBku 11.03.04 DnexTpoHMKa M HaHOAIIEKTPOHHMKA. B
COOTBETCTBHUM C pabo4ynM yYeOHBIM IUIAHOM JAWCIMIUIMHA UW3y4aercs Ha 2 Kypce. Bun
MIPOMEXKYTOUHOM aTTecTaluu: 3a4eT.

1.4 TlepevyeHb NJAHHPYEMbIX Pe3yJabTATOB O0y4YeHHs] MO AUCUMILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NMPOrPaMMbl
W3yuenune naHHOW y4eOHOW AMCLMIUIMHBI HAIPaBICHO Ha (popMUpOBaHHE y O0ydaromuxcs
CHEAYIOIIMX KOMIETEHIIMIA:

Kox n HanMeHOBaHUE HHAMKATOPA PesynbTaTel 00y4eHuUs IO AUCIUIUTHHE
JOCTH)KEHUS] KOMIIETEHLIUU
OIIK-1. Cnoco0OeH ucnoiab30BaTh MOJI0KEHHS, 3aKOHBI U METO/bl €CTECTBEHHBIX HAyK U
MaTEMaTHKH JIJIsl pEIIeHHs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTH
NOIIK-1.1. I/Icnojn,?,yeT MONOKEHUS W | 3HAET OCHOBEI o0wIEen u HCOpFaHquCKOﬁ XUMHU
3aKOHBI €CTECTBEHHBIX HAyK M MaTeMaTHKU | YMEET NPUMEHATh 3HaHUS B 00JaCTH XMMHH B
U pelmleHHs  3a1ad  HEDKCHepHOH | IPOMECCHOHAIbHON ACSTEIbHOCTH

JESTETbHOCTH Brnazneer HaBbIKaMU XMMHUYECKUX UCCIIEIOBAaHUN
NOIIK-1.2. Hcnone3yer MeTOAbl | 3HAeT CBOWCTBA XHMMHUYECKHUX CHCTEM, XapakTe-
€CTECTBEHHBIX HAyK M MAaTEMaTHKU JJs | PUCTUKH M 3aKOHOMEPHOCTH IPOTEKAHHUS XUMH-
pelieHus 3a1a4y WHXEHEPHOM | YeCKMX IMpOLIECCOB, CBOWMCTBA U PEAKLUOHHYIO
JESATEIBHOCTH CIIOCOOHOCTH BEIIECTB.

YMeer mpuMEHSTh 3HAHHS B 00JIaCTU XUMHUHU B
HCCIEAOBAHNUAX, CBSI3aHHBIX C  JIOCTHKCHHEM
OCHOBHBIX TTPO(PECCHOHANIBHBIX 3a7a4 B CMEKHBIX
001aCcTIX 3HAHUHN

Brnageer MerogamMum  €CTECTBEHHBIX HayK H
MaTeMaTUKU I pelIeHUs 3aJad HHKEHEPHOM|
ETENLHOCTH

OIIK-2. CmocobeH caMOCTOSTEILHO TPOBOAUTH OKCIIEPUMEHTAJIbHBIE HCCICIOBAHUA U
HCII0JIh30BaTh OCHOBHBIC MPHUEMbl 00Pa0O0TKH M MPEACTABICHUS MOJTYICHHBIX JaHHBIX

NOIIK-2.1. CaMoCTOSATENsHO MTPOBOAUT 3HaeT OCHOBBI XMMHHU 3JIEMEHTOB, CBOWMCTBA HEOP-
AKCTICPUMEHTAIIbHBIC UCCIICTOBAHMS TFaHUYECKHUX BEIIECTB, KOMITJIEKCHBIX COEIMHEHMMI
YMeer mpuUMEHSATh 3HAHUS B 0O0NACTU  XUMHUU
9JIEMEHTOB U KOMILJIEKCHBIX COeIUHEHHI

Brnaneer MeTogaMu XMMHYECKHX UCCIIETOBAHUIH




KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUSA KOMIICTCHIINHN

Pe3y.HLTaTI>I 06yquI/151 10 AUCHUIIIIMHE

HOIIK-2.2. Ucnonb3yet OCHOBHbBIE
npueMbl 00pabOTKM H  TNPEICTaBIICHUS

3HaeT MIPUEMBI

00pabOTKH M IPEJCTABIICHUS
IKCIIEPUMEHTAIBHBIX JIAHHBIX

IIOJIYYCHHBIX JaHHBIX

JaHHBIX

YmMmeer MMPUMCHATH 3HAHUS B 00J1aCTH XUMUH npu
06pa60T1<e U IpCACTaBJICHUHN SKCIICPUMEHTAIIbHBIX

Bnaneer HaBbikaMu 00paOOTKH U TIPEICTABICHUS
9KCIIEPUMEHTAIBHBIX JTAHHBIX

Pe3y.]'II>TaTI)I O6y‘leHI/IH 10 AUCHUILUIMHE AOCTHUIalOTCA B paMKaX OCYHICCTBJICHUSA BCEX BHUIOB
KOHTAaKTHOH M CaMOCTOSATCIbHOU pa6OTBI o6yqafoumxc>1 B COOTBCTCTBUHU C YTBCPIKICHHBIM

y4EOHBIM TUIAHOM.

I/IHI[I/IKaTOpI)I JOCTHUIKCHU A KOMHeTeHHI/Iﬁ CUUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I Ipu JOCTUKCHHUU

COOTBETCTBYIOILIMX UM PE3yIbTaTOB 00y4EHUSI.

2 CTpyKTypa U cojep:KaHue IHCHUILIHHBI

2.1 Pacnpenesnenue TPy10EMKOCTH AUCUMILIMHBI IO BUIaM padoT

OO0mas Tpya10€MKOCTh TUCUUILUIMHBI cocTaBiseT 3 3au. en. (108 vacoB), ux pacnpeneneHue

10 BUJaM pabOT IPEICTaBIICHO B TAOJIHIIE.

Bun yuebnoit paboTsl Bcero uacos ®dopma
o0y4yeHus
OYHast
3 cemecTp
(uachl)
KonTakTHas padoTa ,B TOM 4HcJIe: 60,2 60,2
AyIuTOpHBIE 3aHATHUSI(BCEr0): 60 60
3aHATHS JEKIIMOHHOTO THIIA 14 14
JIaGopaTopHble 3aHATHS 30 30
[IpakTnueckue 3aHATHA 16 16
CeMuHapckue 3aHsITHS - -
HNuas koHTakTHas padora:
KonTpons camoctositenbHoi padotsl (KCP) 7 7
[Ipomexyrounas arrecrauusi(MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HncIe: 40,8 40,8
Kypcosas paboma - -
IIpopabomxka yuebrnoeo(meopemuueckoeo) mamepuaia 15 15
Buinonnenue unousudyanvHuix 3a0anuii(n0020mosKka cooobujerull,
npeseHmayuii) ] )
Peghepam - -
[TonroToBka K TEKymeMy KOHTPOITIO 25,8 25,8
KonTpoas:
[ToaroroBka K 3K3aMeHy - -
OO0mas Tpy10eMKOCTh yac. 108 108
B ToM umMciie KOHTaKTHast 60,2 60,2
padora
3ay.ef 3 3




2.2 Copep:xanue TUCHUTLINHBI

Pacnpenencnue BuI0B y4eOHOW pabOTHI M KX TPYIOEMKOCTH IO Pa3ieiaM AUCIHUILIIHHBL
Pazgenpl (TeMbl) AUCIUTUIMHBI, U3y4aeMbIe B 3ceMeCTpe (ouHas ¢hopma)

KommyecTBo yacoB

] HaummenoBanue paznenos (Tem) AymuTopHas BueaynuropHas
Bcero pabora pabota
J I13 JIP CPC
1 2 3 4 5 6 7
OCHOBHBIC TIOHATHUS U 3aKOHBI XUMHUH.
1. |[Knaccudukarus HeopraHUIeCKIX 16 2 2 4 8
COEMHECHUM.
Crpoenue Beuiectsa. [leproaunueckuii
3aKOH U MIEpUOINYECKasi CHcTeMa
2. |pnementoB /.M. MenneneeBa. 10 2 - - 8
XUMUYECKas CBA3b.
3 DHepreTuka XUMHUYECKHUX TPOIIECCOB U 12 4 5 4 9
MYTH UX IPOTEKaAHMS.
4 PactBopbl. Peakuy B BOIHBIX pacTBOPAX. 18 4 4 8 5
O0630p CBOKCTB IEMEHTOB U HX
5. [BaXHENIINX COeqUHEHUIA. 448 2 8 14 20,8
KomruiekcHble coeTnHeHusI.
Hmozo no oucyunaune: 100,8 14 16 30 40,8
KonTponb camocrosiTenbHON
pa6oT1eI(KCP) !
[TpomexyTouHas aTTecTaus
(MKP) 02
[ToaroroBka Kk TeKyiemy
KOHTPOJTIO )
OO61mas TpyA0€MKOCTh MO JUCHIHUTUINHE 108

[Tpumeuanue: JI — nekuun, I13 — npaktudeckue 3aHsTus/cemMuHapsl, JIP — maboparopHsie
3ansaTus, CPC — camocrosiTensHast paboTa CTyA€HTa




2.3 Conep:xaHue pa3iesioB (TeM) TUCHUTITHHBI

2.3.1 3aHATHHA JeKIUOHHOI'0 THIIA

No HaumenoBanue Coneprxanue pasnena (TeMbl) dopma
paznena(TemMsbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1| OcHoBubie nonstus u  |IIpeqmer xumun. OcHoBHbIE NOHATHS XuMuHU:| KonnokBuym
3aKOHBI XUMUHU. aToM, MOJIEKYJIa, OTHOCUTEIbHAs AaTOMHas U
Knaccudukanus MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA,
HEOPraHU4YEeCKUX MoJisipHass ~ Macca, OKBUB&JIEHT. (OCHOBHbIE
COECIUHEHUI. 3aKOHBl XMMHMH: 3aKOH IIOCTOSIHCTBA COCTaBa,
3aKOH COXpaHEHMsI Macchl, 3aKOH ABOraipo,
3aKOH JKBUBaJEHTOB. Pa3BuTue XxXumuu B
MEXIUCUUIUIMHAPHBIX ~ HAy4YHBIX  OOJacTAX.
Kitaccbl HeopraHMueckux COEIMHEHMM: OKCHIBI,
KHCJIOTHI, OCHOBaHMs, coiii OCHOBHBIE CHOCOOBI
MOJIyYEHUS] U XMMUYECKUE CBOICTBA.

2. Crpoenue BemiectBa.  |Ctpoenue aroma. KBantoBble uncina. IlpaBuna| Komnoksuym
Ilepnonnueckuit 3akoH 1 |Pénpa, npuHmmn [laynu, npasuna Kiedkos-
NEPUOINYECKAsl CUCTEMA |CKOTIO.

aieMeHToB J[.M. Vcropust otkpeiTusa lleprogmyeckoro 3akoHa.
MenneneeBa. Xumuueckas [Ctpykrypa [lepuoandeckoii TaOIUIIBI.
CBSI3b. Buapl XumMu4eckoii CBs3u.
3.| DOuepreruka xumudeckux |Tepmomunamuueckue cucrembl. Buyrpennsss| Kommoxuym

IMpOoUECCCOB U IIYTHU UX
IMPOTCKAaHUA.

SHEprusi CUCTeMbl, pabota, Teriora. l[lepBoiid
3aKOH TEPMOJMHAMUKU. TemIoTel NpoLeccoB Mpu
MOCTOSSHHOM 00BEME ¥ TIPU  MOCTOSSHHOM
JTABJICHUH. DHTATBIUSA. JK30- U S3HIOTEPMUUECKUE
peakuuu. TepMOXUMUYECKHE ypaBHEHHS. 3aKOH
I'ecca. CnenctBus u3 3akoHa ['ecca.
CTaHmapTHBIE COCTOSIHUSI U CTaHIapTHBIE TETLIO-
Thl 00pa3oBaHus BellecTB. BTopoii 3akoH Tepmo-
muHAMUKA. DHTporust. CaMOnpOU3BOJIbHBIE U HE-
CaMOIIPOM3BOJIbHBIE Tpouecchl. MakTopsl, CHo-
COOCTBYIOIIME POCTY JHTpOnuu. TpeTudd 3akoH
TEPMOJIMHAMUKH. N306apHO-130TepMUYECKHIA
noTteHIman (oueprus [ md6ca). Hanpasnenue npo-
TEKAHUS XUMUYECKUX PEAKIUH.

[lonsATHe cpenHEW M MCTHHHOW CKOPOCTH XHMH-
YECKOM peakuuu. 3aKOH JEUCTBYIOIIMX Macc U
rpaHuilbl ero npuMeHeHus. llopsamok peakiuu.
MonekynapHOCTh peaKkuu. 3aBUCUMOCTb CKO-
POCTH XMUMHYECKON PpEAKIUHU OT TEMIIEPATYPHI.
[TpaBuno Baurt-I'opda. Dueprus axTHBaLUU.
VYpaBuenue Appennyca. [lonsitue karanusa.
OOpatumbie 1 HEOOpaTHUMbIE XUMUYECKUE pPeaK-
nuu. XuMHu4deckoe paBHoBecue. KoHcTaHTa pas-
HOBecHsl U (aKTOpHl Ha Hee BIUsIonue. Beixon
peakuuu. CIOBUT XHMHUYECKOTO PABHOBECHS.
ITpuniun Jle-Illarense.




PactBopsl. Peakunu B
BOJIHBIX PacTBOpax.

I'omoreHHsle U reteporeHHbsle cucteMbl. Dasbl.
Buasl pactBopoB. PacTBOpUMOCTS.

CriocoObI BBIpaXEHHSI KOHIIGHTPAIIMHA PACTBOPOB.
WneansHple U peanbHble pacTBOpbl. CosbBara-
mus. PactBopenHme kak (DM3HMKO- XHUMHUYECKUH
npouecc. Termnossie 3¢ dekTsl mpoliecca pacTBo-
penusa. Kpucramiorugparsl.  IIpomexxyrouHnoe
MIOJIOXKEHUE PACTBOPOB MEXAY BEUIECTBAMU U
CMECSAMH. 3aBUCUMOCTh PACTBOPUMOCTH OT TEM-
nepaTypsl U AaBieHus. 3akoH ['enpu. Juddy3us.
Ocmoc. 3akon Bant- I'ododa.

3akon Payns um cinencrBus u3 Hero. Koswmra-
TUBHBIE CBOMCTBAa pPAacCTBOPOB U TPAHHULBI HX
pUMeHeHus. Teopus 3JIEKTPOIUTHYECKON auc-
COLIMALIMM M €€ OCHOBHBIE MoJIoKeHUs. CTeneHb
nmuccouyanuu. CuibHbIE U ca0ble JIEKTPOIUTHIL.
Koncranra puccoumanuu. 3akoH pa30aBieHUs
OcTtBanbaa.

Huccommanuss Boasl. HMoHHOe mpousBeneHue
BoAbl. Bonopoasblii mnokaszatens. I[Iporonurtu-
yeckas teopus. [IpoTonuruueckue paBHOBECHS B
pactBopax. pH Kucmor, OCHOBaHMHW W COJEH.
['ereporennsle paBHOBecUs ''ocaJOK-pacTBOp".
[IpousBenenue pactBopuMocTH. PacTBOpHUMOCTH
TPYIHOPACTBOPUMBIX JJICKTPOJIUTOB. Y CIOBUS
OCaXJIEHUsI TPYAHOPACTBOPUMBIX BEULIECTB U UX
pacTBOpeHHUSI.
OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIE peaxkiumn
(OBP). Penoxc-cucrembl. OcHoBHBIe TuUbl OBP.
CraHmapTHbI  3JEKTPOAHBIM  MOTEHIMAN |
(dakTOppl Ha HEro BIHUSIONIHNE. YPaBHEHHE
Hepncra. Bogopoanslii anekTpo.
[anpBannyeckwuii amement (Cu-Zn). D/1C ranbsa-
HUYeckoro anemeHta. [IpaBuna 3amucu ranbBa-
HUYECKUX OdeMeHTOB. OTinuus rajgbBaHHUYe-
CKOT'0 DJIEMEHTA OT JJIEKTPOIU3HON TYEHKH.
Pabora, sHeprus ['n66ca, kOHCTaHTa paBHOBECUS
penokc-peakiuii. OnpeneneHve HarpaBiICHUs
CaMONPOU3BOJIBHOTO TMPOTEKAHUSI PEJOKC-TIPO-
1IECCOB. DNeKTpoian3. 3akoHbl Dapases.
Koppo3uss meramnoB. XUMUYECKHE U DIEKTPO-
XUMUYECKHE METOABl 3allUTHl OT KOPPO3HHU.
["asibBaHMYecKas napa.

Komnoksuym

O030p CBOICTB AIIEMEHTOB
M UX BaKHEHIIINX
COCTUHCHMH.
KommiekcHEIe coeTnHEHUS.

Mertannel 1 HeMeTaiibl. MeTamndyeckas CBS3b.
OcHOBHBIE CIIOCOOBI TIOMYYEHUS XUMHUYECKHX
BelecTB. Mertamnyprus.

CrnocoObl  MOATOTOBKH  CHIPbSI  XUMHYECKHX
MIPOU3BOJCTB.

Teopuss Bepuepa. Teopuss Marnyca-Koccens.
Jlaiinyc IlonwHr W MeTOJ BaJCHTHBIX CBA3EH.
Teopuss kpucrammueckoro noisi bere m Ban-
drneka.

Konnoksnym




3aHATHS CEMHHAPCKOr0 THNA (MpaKTHYecKne /| ceMHHAPCKHUE 3aHATHS / 1a0opaToOpHbIe
padoThI)

Ne HaumenoBanue TeMa npakTUYECKUX 3aHITHI dopma TeKyIIero
B pazjiena (TeMbl) KOHTPOJISI
1 2 3 4
1.|OcHOBHBIC TTOHATHUSA U Pacuetsi 1o xummueckum  Qopmynam.| KontponpHas pabora
3aKOHBI XUMUM. Pacuersl mo XUMHYECKUM YPaBHCHUAM.
Knaccuduramus Pemienue 3amad 1Mo OCHOBHBIM TOHATHSAM H
HEOPTAHHICCKHX 3aKOHAM XHUMHUHU.
COCJIMHECHMIA.
3.|DHepreTuka Omnpenenenue TeroBoro 3¢dekra peakmun| KoHTposibHas padoTa
XUMHUYECKHX " €€ HallpaBJICHUA.

Haxoxnenue nopsiaka peakuuu. M3menenue
cKkopocTH peakuuu. Haxoxx1eHne KOHCTaHTBI
paBHOBECHSI W KOHUEHTpPALMi BEILECTB,
YY4aCTBYIOIIMX B  OOpaTUMOW  peakIuu.
[IpaBuia cMenieHus: paBHOBECHSI.
4./PactBopnl. Peakuuu B Pacuersl ans mpurotoBieHus pactBopoB.| KontponpHas pabora
BOJHBIX PacTBOpax. OHpeI[eJICHI/IC TEMIICPATypP KUIICHUA U 3aMCP-
3aHusi pactBopoB. Pacuer pH pactBOpOB.
OnpeneneHure pacTBOPUMOCTH  MaJloOpacTBO-
PUMBIX D3JIEKTPOJIUTOB. YPABHEHUS JIIEKTPO-
mu3a. Pacuersl mo 3akonam ®Dapanes.

MPOLIECCOB U MYTH
HX OPOTCKAaHMS.

Ne Hauvenoanne Temaruka 3aHsTHNA/padoT Popwma Tekymiero
pasnena (TeMbl) KOHTPOJIS
1 2 3 4
1.|OcHoBHBIEC IOHATHS U JlaGoparopHass pabora Nel «Ompenenenue JIP
3aKOHBI XUMUH. SKBHBAJICHTA METAJLIa»
Knaccudukanus
HEOPraHUIeCKUX
COCIMHEHU.
2.|Ouepretrka xummdeckux |JlabopatopHas pabora Ne2  «TemsoBsie JIP
IIPOLIECCOB U ITyTH UX 3¢ (HEeKThl XUMUYECKUX PEAKITUI»
POTEKAHMS.
3.|PacTBOpHI. JlabopaTtopHas pabota Ne3 «IIpurotoBnenue JIP
Peaxiuu B PacTBOPOB PA3TUYHON KOHIICHTPAIHI
BOJHBIX JlabopatopHas padota Ned «PaBHOBecue B
pacTBOpax. pactBopax »siaektposutoB. PH. Bydepnsie
pacTBOpPbI»
4.10030p CBOMCTB JIaGopatopHas pabota Ne 5 «OkucnuTenbHo- JIP
3JIEMEHTOB U X BOCCTAaHOBUTEJIbHBIE PEAKITUI
BAKHEHIINX JIaGoparopHas paboTta Ne6 «Xumuueckue
COEMHEHUH. METO/]Ibl aHaK3a BemlecTB. KauecTBeHHbIE
KommnekcHbie peaxknuu Ha KaTHOHBI U aHUOHBD)
COCTUHEHMSI. JlabopaTtopHas padota No7 «OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COSTMHEHHI»

2.3.3 llpumepHasi TeEMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBbie paboThl He IPEeAYCMOTPEHBI YUEOHBIM IJIAHOM.



2.4 TlepeyeHb Y4eOHO-MeTOIMYECKOT0 00ecnieyeHHs ISl CAMOCTOATEIbHOI padoThI
o0yuyaumuxcsi Mo JUCHUILINHE (MOIYJIIO)

No Bun CPC [TepedyeHb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIUILIMHBI 10
BBITIOJTHEHUIO CAMOCTOSTEIHLHOU PabOThI

1 2 3

1.\ITpopaboTka 1. O6mas xumusa. Teopus wu 3agauum: YdeOHoe mocoOue
y4eGHOro [DnexTponnslit pecype] : yue6. mocobue / H.B. Koposun [u mp.].
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JKpaHa.

Meroanueckue peKOMEHAAINN K OpraHU3aluuayIMTOPHON U
BHEAYJUTOPHOM (camocrosiTenbHON)  PabOTHI CTYJCHTOB:
mertonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHoK,
A.B. becnannos, H.B. Jlo3za. — Kpacnonap: KybGaHnckuii roc. yH-T,
2018. 89 c.

2. |TToaroroBka k

TEKyILEeMY
KOHTPOJIIO

. Ilyxosckas, C.I'. KoopauHanmoHHble COEIMHEHUs [ DIEKTPOHHBIN

pecypc] : yue6. mocobue / C.I'. IlyxoBckas, H.A. ®omuna. —
Onektpon.naH. — MBanoso : UI'XTY, 2011. — 112 ¢. — Pexum
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. Meroaudeckue PCKOMCHAAIIHNH K OPpraHu3alnun aYHHTOpHOﬁ u

BHEAyIUTOPHOMN (camocrosiTenbHOM) — pabOTHI CTYJICHTOB:
Metonuyeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHox,
A.B. becnanos, H.B. Jlo3za. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOINYeCKHE MaTePUaIIbI AJIsi CAMOCTOSITEIbHON padOThl 00YJArOIIUXCS U3 YHCIIA
WHBAJINJIOB U JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbst (OB3).
[IpenocraBnsarorcss B ¢dopmax, adanTUPOBAHHBIX K OTPAHUYECHHUSIM WX 3]I0POBbS U

BOCIIPHUATHS HHPOPMALIUU:
JUig au1 ¢ HapyIIeHUSIMU 3pEHUST:

— B neuatHo# (hopMe ¢ yBETUUEHHBIM MIPHPTOM,

— B ¢dopme snekTpoHHOT0 MOKYMEHTA. J[IIst M1 ¢ HAPYIICHUSIMU CITyXa:
— B neuarno#t popwme,

— B dopme srexkTpoHHOTO TOKYMEHTA.

J:[aHHBIfI NEpECUCHb MOXKCET OBLITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA

00y4aroIuxcs.

3 OOpasoBaTebHbIE TEXHOJIOTHH

B Xozme wu3ydyeHHs JUCHUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
0o0pa30BaTEeNbHBIX  TEXHOJOTMH:  METOJ  HPOOJEMHOTO  M3JIOKEHHMS  MaTepHaa;
CaMOCTOSITENIbHOE UYTEHUE CTYJEHTaMH Y4eOHO-METOAMYECKON M CIPABOYHOU JIUTEPaTyphl U
nocjuenyoomeil cBOOOJHONH IUCKYCCHMHM 10 OCBOCHHOMY HWMH MaTepHally; HCIOJIb30BaHMUE,
WUTIOCTPATUBHBIX ~ BHJIEOMATEPHAIOB C MOMOULIBI0 MYJIbTUMEIUWHOTO 00O0PYIOBaHMS.
TexHOMOrMM JMYHOCTHO- OPUEHTHPOBAHHOTO OOyuY€HMs, IMO3BOJSIONIME  CO3/1aBaTh
MHIUBUAYaJIbHbIE 00pa30BaTeIbHbIE TEXHOJIOTHUH.

KoMmeTeHTHOCTHBIA MOAXO0/A B paMKax MpenofaBaHMs JAUCLUUIUIMHBI peau3yercs B
WCIOJIb30BAHUU HMHTEPAKTUBHBIX TEXHOJOTMHA HAKTUBHBIX METOJOB (IIpoOJieMHAas JIEKIUs,
paboTa B MaJbIX TPYIIax) B COUETAaHUHU C BHEAYAUTOPHON pabOTOM.

NudopmaniionHble  TEXHOJOTHUHM, NPHUMEHSEMble NpPU HM3YUYEHUU JTUCIUILIUHBIL:
UCIOJIb30BaHWE  MH(POPMAIIMOHHBIX  PECYpcoB,  JOCTYHOHBIX B  HH(OpPMaIMOHHO-
TEJIEKOMMYHHUKAIMOHHOM ceTh VHTEpHET.


https://e.lanbook.com/book/97169
https://e.lanbook.com/book/4528

A,Z[aHTI/IBHI)Ie 06p330BaTeJ'II>HI>Ie TEXHOJIOTMH, NPUMECHACMBIC IIPU HU3YUCHUN AUCHUIIIIMHBI —
e Juhg € OrpaHUYCHHBIMHM - BO3MOJKHOCTSAMU — 3OOPOBBA  MPEAYCMOTPCHA  OpraHU3aiud
KOHC}’HBTaHI/Iﬁ C UCIIOJIb30BaHHUEM 3J'I€KTpOHHOI71 IIOYTHI.

4 OIIeHO‘IHLIe cpeacrea Jid TEKYIIETOKOHTPOJIA
arrecranuu

ycneBaeMoCTu U l'IpOMe)KyTO'{HOﬁ

OneHouHble CpeICTBA MpEeAHAa3HA4YEeHbl JJIsl KOHTPOJIS M OLEHKHM 00pa3oBaTelIbHBIX
JOCTIIKEHUH 00yUJaromuXcsi, OCBOMBIINX MPOrpaMMy y4eOHOU AUCHUTUIMHBI « XUMUS.

@DOHJ| OLIEHOYHBIX CPEICTB BKIKYAECT KOHTPOJIBHBIE MATEPUAIIbI Ul IPOBEACHUS TEKYIIEro
KOHTPOJIs B JOpME KOJUIOKBUYMOB, KOHTPOJIBHBIX pabOT U OTYETOB IO JTA0OPATOPHBIM paboTaM H
NMPOMEKYTOYHOM aTTecTAlMM B (popMe BOIIPOCOB BOIPOCOB U 3a]a4 K 3a4eTy.

CprRTypa OLHECHOYHBIX CPEACTB AJs Tekymeﬁ u l'lpOMC)KyTO‘lHOfI aTrecralnmum

Konx n naumenoBaunue

HanmenoBanme OLICHOYHOI'0 CpCACTBa

No Pe3ynbrarel 00yueHus
/11 MHIMKATOpa (B cootBercTBUU C 11.1.4) | Texkymuit KOHTPOIIb Hpomexyrotnas
(B cootBeTcTBUH C 11.1.4) aTTecTalus
HOIIK-1.1. 3HaeT OCHOBEI O0IIEN U Konnoksuym Bormpoc Ha 3auere
Hcnons3yer HEOPraHUYECKON
MOJIO’KEHUS U 3aKOHBl | XMMHU
€CTECTBCHHBIX HAyK M | YMeeT NpHuMeEHsATh 3Ha- [JlaboparopHas pabota,| Bompoc Ha 3adere,
1 | maremarnku s HUs B 00JaCTH XMMUU B | KOHTpOJIbHAs padoTa | 3ajaya Ha 3aueTe
peuieHus 3a1a4 npogeccuoHaTbHON
WH)KEHEPHOM JIeSITeIbHOCTH
ACATEIBHOCTH Bnaneer HaBbikamu JlaGopatopunas pabora | Bonpoc Ha 3auere
XUMHUYECKHX
WCCIIE0BAaHU I
2 | UOIIK-1.2. 3HaeT CBOWCTBA XHWMH- Konnoksuywm, Bomnpoc nHa 3ayere,

Hcnonp3yeT MeToabl
€CTECTBEHHBIX HayK U
MaTEMaTHKH JUIs]
pelieHus 3a1a4
UHXCHEPHOU
JEeSITETbHOCTH

YCCKUX CHUCTEM, Xapak-
TEPUCTHKA M 3aKOHO-
MEPHOCTH TPOTEKAHHUS
XAMHYECKUX  TIpOLEeC-
COB, CBOWCTBA M peak-
[IUOHHYIO CIOCOOHOCTH
BEIIIECTB

KOHTpOJIbHas paboTa

3aJga4a Ha 3a4CTe

VMeer MpuMeHsSITh 3Ha-
HHUSA B 00JaCTH XUMHH B
UCCIIE/IOBAHUSX,  CBSI-
3aHHBIX C JOCTUXKCHHUEM
OCHOBHBIX TpodeccHo-
HaJIbHBIX 3a/1a4 B CMEX-
HBIX 00JIaCTSX 3HAHUH

JlaGopatopHas pabora,
KOHTpOJIbHAsI paboTa

BOHpOC Ha 3a4CTC,
3aJa4a Ha 3a4CTe

Bmageer merogamu ec-
TECTBEHHBIX HAayK H
MareMaTUKud I pe-
IIeHusT 3a7a4d  HWHXKe-
HEPHOU JIeATEIbHOCTH

JlaGopaTtopHnast paboTa,
KOHTpOJIbHAs paboTa

Bormpoc nHa 3augere,
3a/1aya Ha 3a4eTe




NOIIK-2.1. 3HAaeT OCHOBBI XMMHUU Komnnoxksuym Bormpoc Ha 3auere
CamocrosiTenbHO JJIEMEHTOB,  CBOWCTBA
IIPOBOJIUT HEOPraHUYEeCKUuX
SKCIEPUMEHTAJIbHBIE | BEIIECTB, KOMIUIEKCHBIX
UCCIICIOBaHU COEJIMHEHUN
Ymeer npumensts 3Ha- JlaboparopHas padota,| Bompoc Ha 3auete
HUS B 00JacTW XHMMHHU | KOHTpOJIbHAs paboTa | 3ajaya Ha 3a4ere
AIIEMEHTOB U KOMILIEKC-
HBIX COSIMHCHUN
Bnaneer merogamu JlaGoparopnas pabota | Bompoc Ha 3auere
XUMHUYECKHUX
HUCCIIEIOBAHUN
NOIIK-2.2. 3Haer mpuemsl o0pa- Komnoksuym Bomnpoc Ha 3auete
Hcnonb3yeT OCHOBHBIE | OOTKM M IpeJcTaBlie-
nprueMbl OOpabOTKU U | HUSL ~ DKCIIEPUMEHTAIIb-

MpeaACTaBJICHUSA
MMOJIYYCHHBIX OaHHBIX

HBIX JaHHBIX

Ymeer IIPpUMCHATL 3HaA-
HHS B 00JacTH XHMHUH

JlaGopaTopHast pabora,
KOHTPOJIbHAS paboTa

Bompoc nHa 3agere
3a/1a4ya Ha 3a4eTe

npu 00paboTKe u Tmpen-
CTaBJICHUM JKCIICPUMEH-
TaJbHBIX JTAHHBIX

Brnaneer naBblkamu 00
pabOTKM W TMpeJCTaBIIe-
HUS DKCIICPUMEHTAIBHBIX
JAHHBIX

JlaGoparopnas pabota | Borpoc Ha 3auere

TunoBbie KOHTPOJILHBIC 3aJaHUSI WM HHbIE MAaTEePHAJIbl, HEOOXOAMMbIE I OLEHKHU
3HAHMH, YMEHHH, HABBIKOB M (MJIM) ONBITA JAEATENbHOCTH, XAPAKTEPHU3YIOLIUX I3TAlbI
(opMHupoOBaHUsI KOMIIETEHIIUI B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbI:

Konnokeuym
Komnerenuuu, nposepsiembie oneHo4HbIM cpeactsom: OIIK-1, OIIK-2

Bonpocul k konnokeuymy Nel

1. Hpez[MeT XUMUH. Pa3BuTHe XUMUH B MCKIUCHUIUIMHAPHBIX HAYYHBIX 00JacTaX.

2. OCHOBHBIC TIOHSATHUS XUMHU: aToOM, MOJICKYJa, OTHOCUTCI/IbHAsA AaTOMHasA U
MOJICKYJIIpHasd MaccCa, KOJIMYCCTBO BCUICCTBA, MOJIIpHAd Macca

3. 9KBI/IBaJ'IeHT, (baKTop OKBUBAJICHTHOCTH, YHUCJIO 3KBUBAJICHTHOCTHU, MOJIAIpPHAA MaACCa
OKBHUBAJICHTA, KOJIMYCCTBO BCUICCTBA OKBUBAJICHTA.

4. 3aKOH TOCTOSIHCTBA COCTaBa. 3aKOH HKBHBAJIEHTOB. 3aKOH COXPAHEHHS MacChl
BELIECTBA.

5. I"azoBbIe 3akoHBI. 3akoH ABoraapo. YpaBHeHue Knanelipona-MeHeneena.

6. B dWeM CymHOCTH KHCIOPOJHON KIAacCU(UKAUA HEOPTaHUYECKUX BEIIECTB?

CocTtaBbTe cxemy KiacCu(pUKAIUA HEOPTAHUUECKUX BEIIECTB.
1.
MEpUOJNYECKON cucteMe Xxumudyeckux osnemeHToB JI. WM. Menneneesa.
HEMETAJUIMYECKHE CBOMCTBA 3JIEMEHTOB B MEPUO/IAaX U B TJIABHBIX MOArpyIMnax?
8. Kakue coenuHenus Has3piBatoTcsa okcugamu? CocTaBbTe CXeMy MX KJIacCHU(UKAIINU.
[IpuBenuTe MpoMephl KUCIOTHBIX, OCHOBHBIX,aM(OTEPHBIX OKCHUJIOB.
9. Kakue BemiecTBa COCTaBISAIOT Kiacc OcHOBaHUU? Uem OOBSCHSETCS Hamuuue y
OCHOBaHM psiia OOIIMX CBONHCTB?

OxapakTepu3yiTe IMOJOKEHHE HEMETAUTMYECKUX M METAUTMYECKUX DJIEMEHTOB B
Kak wu3smensarorcsa



10. VYkaxure U3BECTHbIE BaM OOIIHE CIOCOOBI MOJYUYEHUs IIET0Yed U HEpaCTBOPUMBIX
THJIPOKCUIOB MeTaIsIoB. [IpuBenTe mpuMepsl OCHOBHBIX U aM(OTEPHBIX T'HIPOKCHIOB METAJJIOB
U IIOKa)KUTE CXOACTBO U Pa3INYMe UX XUMUYECKUX CBOMCTB.

11. Kakue BemectBa HaspiBatoT kucinoramu? Ilo KkakuMm INpu3HakaM MOXKHO
KIaccuuuupoBaTh KUCIOTHL. Kak MOXHO 10Ka3aTh MPUCYTCTBUE B PACTBOPE KUCIOTHI?

12. [IpuBenuTe nprMepbl U3BECTHBIX BaM CIIOCOOOB MOJIyYEHHSI KHCIIOT.

13. CocraBpTe CXEMY, WUIIOCTPUPYIOLIYI0 XMUMHUYECKHE CBOMCTBa cojeil. Hamummnre
YPaBHEHUS COOTBETCTBYIOIINX PEAKIIUM.

14. Hanummre ypaBHeHMs peakuMid BCeX BO3MOXHBIX CHOCOOOB IOJydYeHHs: a)
cynbdara aMmMoHHMs, 0) XJopHuaa cepedpa, B) HUTpaTa MarHus, T) THAPOKapOOHATA KaJIbIIHA.

15. IIpuBenure mpuMepsl, WUIFOCTPUPYIOIUE I€HETHYECKYIO CBS3b MEXKIY KilaccaMu

HEOPraHWYECKUX COCIUHEHUM.

Bonpocwt k konnoxeuymy Ne2

1. N3noxure OCHOBHBIE MOJOKEHUS Teopuu bopa. JlaliTe noHATHE O HOPMAIBHOM M
BO30YKJIEHHOM COCTOSIHUM aToMa.

2. Ha yeM ocHOBBIBaeTCsl KBaHTOBOMEXaHU4ecKast Teopusa? M3moxure ee CyTb.

3. Haiite omnpenenenne opoOutanu. Kak MOXHO oOXapakTepu3oBaTh COCTOSTHUE
JJIEKTPOHA B aToMe?

4, Kakoii ¢u3ndeckuii CMBICT HMEET TJIaBHOE KBaHTOBoe umcio? OpOuranbHOE
KkBaHTOBOE uncio? Hapucyiite popmel opouTaneii.

5. Uro xapakTepu3yeT MarHutHoe KBaHToBoe uuciio? Kakue opbOurtamu cruemnyer
CUMUTATh BBIPOKIEHHBIMU? JaliTe XapaKTepUCTUKY CHIMHOBOMY KBAaHTOBOMY UHCIY.

6. Coopmynupyiite IIPUHLIAI Ilaynu, mnpaBuno XyHzHa, SHEPreTUYECKUN
IIpUHLMIIL, TpaBwiIo KieukoBckoro.

1. N3 uero cocrout sapo aroma? Yro Ha3piBaeTcs HykiaoHaMu? M3510kUTE€ OCHOBHBIE
II0JIO’KEHHSL IPOTOHHO-HEUTPOHHOM TEOPUH

8. Kak, mnonw3ysacp INEpUOIMYECKOW  CHCTEMOM, MOXHO  OXapaKTepU30BaTh
XUMHYECKHUN IEMEHT?

Q. ATOMHBIE Maccbl DJIEMEHTOB B  IIEPUOJUYECKOW CHCTEME  HEINPEPHIBHO

YBEIIMYMBAIOTCS, TOT/Ia KaK CBOMCTBA MPOCTHIX TEI U3MEHSIOTCS MEPHOANYCCKH. YeM 3TO MOYKHO
00BSACHUTE?

10. Kak wu3MeHSIOTCS CBOWCTBAa JJIEMEHTOB B MNEPUOJAX W TJIABHBIX MNOATPYIIIAXC
BO3pPAaCTaHHUEM IMOPSIKOBOIO HOMEpa dIeMeHTa?

11. [lepeuniciiure OCHOBHBIE THIBI XMUMHYECKOM CBs3u. Kakas cBsi3b Ha3bIBaeTCA
noHHoi? Kakue cBoiCTBa XapaKTEPHBI 111 HOHHBIX COETUHEHHM?

12. YTO TaKkoe BaJEHTHOCTH?

13. OxapakTepu3yilTe KOBaJIEHTHYIO CBs3b. [IpuBeanTe npuMepsl COETUHEHUIA.

14. B dem 3akirouaercs OCHOBHOE pa3IMuKie MEXIYy HOHHOW M KOBAJICHTHOM CBSA3BIO?

15. Kakne Monexyibl Ha3pIBarOTCS NOJIsApHbIMU? HenossspHbiMu?

16. UTto cny>KUT Mepoil MOJISIPHOCTH MOJIEKYI?

17. Kakoit cmoco® o00pa3oBaHusT KOBAJICHTHOW CBSI3M  HA3bIBAETCA  JTOHOPHO-

akienTtopHbiM? Kakue XMMHYECKHE CBSI3M MMEIOTCS B MOHAX NHs* u BF ? Vkaxure JIOHOP, U
aKIenTop.
18. Kak o0bscHsieTcs nuHeiinoe crpoenue monekyibl BeClo n terpasapuueckoe — CHa?

19. B uem cocrout sBineHHE rMOpUAM3ALMYU IEKTPOHHBIX opOuTaneii? KakoBa dopma
rHOpUIHBIX 001aKOB?

20. VYKaXuTe OCHOBHBIE THIIHI THOPUIU3AIIUH DJIEKTPOHHBIX OpOUTasIeH.



21. W3 snemMeHTOB, IPUBEACHHBIX HUXKE, BBIOEPUTE T€, KOTOPbIE MOTYT OBITh JJOHOPaAMU
AJIGKTPOHHOW Taphl, U T€, KOTOPhIE MOTYT OBITh AaKLENTOpaMH IpH OOpa30BaHUU JIOHOPHO-
akuenropuoii cesasu: B, CI, N, S.

22. JlaiiTe XapakTEpUCTHKY BOJAOPOJHOM CBs3U. B Kakux ciy4yasx BO3MOXHO €€
obpasoBanue. [IpuBeanure nmpumepsi.

23. Oxapakrepu3yiTe METAIIIMUYECKYIO CBA3b.

Bonpocwt k konnokeuymy Ne3

1. Y10 M3y4aeT HayKa TEPMOJIUHAMUKA?

2. KaxoBbl OCHOBHBIE MOHATHS, OIPEICICHUS TEPMOAMHAMUKH?

3. Chopmynupyiite I 3aK0H TEPMOTIUHAMHKH.

4, Y10 U3y4aeT TEPMOXUMHUS?

S, UYrto Ha3bIBaeTCs TEIJIOBBIM 3(P(HEKTOM XUMUYECKON peakiuu?

6. Jlaiite onpeeneHus 3H10- U SK30TEPMHUECKUM PEAKIUSIM.

7. Jlaiite onpesenenne NOHATUIO «IHTAIBITUS.

8. Uto MOHMMAIOT MOJI TEIJIOTOM (PHTAJIBIINEH ) 00pa30BaHUS CIOXKHOTO BellecTBa?

Q. UTo MOHMMAIOT MOJ| CTAHIAPTHON TEIUIOTON (PHTaNbIMENH) 00pa30oBaHMsI CIIOKHOTO
BenecTna’?

10. Jnst  dero HE0OXOAWMBI TaOJIHUIBI CTaH/IapPTHBIX TEPMOJMHAMUYECKIX

BenuuH (AH 208, AG®208, AS°298) pa3InyHBIX BEUIECTB?
11. Cdopmynupyiite 3akon Iecca.

12. KakoBa ¢opmynal -rocnencreusinzzakonal ecca?

13. KaxoBadopmyna2-rocieacrusinzzakona ['ecca?

14, KakoBbl 0COOEHHOCTH 3aMCU TEPMOXMMHUYECKOTO YPABHEHUS PeaKLn?

15. [Tonsitue o I 3aK0HE TEPMOIMHAMUKH.

16. JlaiiTe onpezienieHre caMOIPOU3BOJILHBIM M HECAMOIIPOU3BOJIEHBIM IPOIIECCAM.

17. [Tosichute mnoHATHE <OHTpomus». Kak H3MEHseTCs SHTPONMS IpH Mepexoie
TBEPJIOTO BEIIECTBA B KUJIKOE U Ta3000pa3zHoe?

18. UYroonpenenserusobapHo-uzorepmuueckuiinoreHunanAG os(3neprus ['m6oca)?

19. Kakum 06pa3oM BBIYMCIIAIOT U3MEHEHHE M300apHO-U30TEPMUYECKOrO MOTEHIHana

(oHeprum ['n60ca) B pe3ysbTaTe XUMUUYECKON PEAKIIUHU:
a) B CTaHAAPTHBIX YCI0BUAX(AG 2908);
0) mpu TemIeparype, OTInYameics ot ctanaapTHoH(AGCT)?

20. Kak onpenenstor ckopocTb XUMUUYECKON peaKuu?

21. B 4eMm oTiume NOHATHH «CpEeAHEN» U «MCTHHHOW» CKOPOCTH PEAKLN?

22. KakoBa pa3MepHOCTb CKOPOCTH XMMUIECKOH peaKiun?

23. [IpuBenure GopMyIupOBKY OCHOBHOI'O 3aKOHA XUMUYECKON KHHETUKHI (3aKoH
JEHCTBHSI Macc).

24. KakoB ¢puzndeckuii cMbICI KOHCTaHTBI CKOPOCTH XUMHUYECKOM peakiuu?

25. Kakue (hakTophl BIUSIOT Ha CKOPOCTh XUMHYECKOM peakiun?

206. KakoBa 3aBUCMMOCTD CKOPOCTM XMMHMYECKON pEakIMM OT TeMIepaTypsl?

Cohopmynupyiite npasuiio Bant-I'odda.

271. Uro npencrarmsier cobOoit TemmepaTypHbld KOd(h(GUIIMEHT CKOpocTH peakiuu? B
KaKHX Mpejienax OH U3MeHseTcs?

28. Karanmus.

29. KakoBbI peicTaBieHust 0 MEXaHU3Me KaTanusa’?

30 Kakue BCIICCTBA HA3BIBAIOT KaTaHI/I3aT0paMI/I? C kakoi OCIbI0 UX HUCIOJB3YHOT B
XHUMHUYCCKUX peaKum[x?



31. Kakue BeriecTBa Ha3pIBalOT MPOMOTOPAMHU U MHTHOUTOpaMH KaTanu3a?

32. B deMm pasHuia Mexay HEOOpaTHMMBIM U 0OpaTUMbIMU peakiusamu? Kakue peakiuu
Ha3bIBAIOT 00OPATUMBIMU?

33. Uro Ha3bIBaeTCs COCTOSHUEM XHMHUYecKoro paBHoBecusi? IIpekparmarorcs i
XMMHUYECKHE PEAKI[H B COCTOSIHUU PaBHOBECHS?

34. Kakumu pakropamu XxapakTepu3yeTcsi COCTOSTHIE XMMUYECKOTO PaBHOBECHS?

35. Kakwe (akTopsl BIUSIOT HA COCTOSHIE XHMUYECKOTO PABHOBECHS?

36. Copmynupyiite npuniun Jle Illatense.

37. KakoBo BimsiHHE KaTaau3aTopa Ha PAaBHOBECHYIO CHCTEMY?

Bonpocwt k konnoxeuymy Ned

1. ['omorennsie u rereporeHnsie cucteMbl. @a3bl. Buasl pactBopoB. PacTBOpUMOCTS.

2. Urto Ha3bIBaeTCs KOHIIEHTpanuend pactBopa? JlaliTe omnpeneneHue MOHATUIO
«pactBopbl». Kakue KOMIOHEHTHI pacTBOpa CUYUTAIOTCS pacTBoputesieM? PacTBOpeHHBIM
BEILECTBOM?

3. ConpBatanus. PactBopenune kak Gu3nKko-xuMudeckuii nporecc. Temmosbie 3¢ dexTor
porecca pacTBOPEHHUS.

4. JlaiiTe onpeneneHre MOHATHAM «MaccoBast J0Js», «MOJbHAS J0Js» PACTBOPEHHOTO
BemiecTBa. UTo Takoe MOJIIPHOCTb, MOJISUIBHOCTh, HOPMAJIbHOCTb pacTBOpa?

5. TernoBeie 3 dexTs mpouecca pactBopenus. Kpucrammoruaparsl. [Ipomexxyrounoe
MIOJIO’KEHHE PACTBOPOB MEXK/y BELIECTBAMH U CMECSIMHU.

6. 3aBHCUMOCTh PACTBOPUMOCTH OT TEMIepaTypsl W JaBlieHHs. 3akoH [ eHpw.
Huddysusa. Ocmoc. 3akon Baut-I'odda.

7. UeM otrnauuaeTcs JaBICHHWE TIapa pacTBOpa OT JaBICHHS Iapa YUCTOTO
pactBopUTEIS?

8. B uem oTnuune TemnepaTyp KUIIEHHUS U 3aMep3aHUsl pACTBOPOB HEAJIEKTPOJIUTOB OT

TEeX K€ BEJIMUUH JJIs1 YUCThIX PACTBOPHUTENEH (HEAIEKTPOIUTOB)?
9. Tloyemy pacTBOpBI KHCIOT, OCHOBAaHWH, COJCH HE MOMYUHSIOTCS 3aKOHAMHU HJICATBHBIX

pacTBOpoOB?
10. Jaiite ompeneneHue AIEKTPOJUTHYECKON  auccoruannd. KakoB MexaHu3Mm
3IEKTPOJUTUYECKON JUCCOLMAIU?
11. Kakue »71eKTpoauThl OTHOCATCS K CHUJIBHBIM, a Kakue — K ciadbiM? OT Kakux

¢dakTopoB oHa 3aBUCHUT? UTO Ha3bIBaeTCs CTEMEHBIO IUCCOIUAIK 3MekTponuTta? OT Kakux
(hakTOpOB OHA 3aBUCUT?

12. B xkakux ciyudasx peakumd oOMeHa B pacTBOPax JJEKTPOJIUTOB MPOTEKAIOT
MPAKTUYECKH 10 KOHIIa?

13. UYro Takoe BogoponHbIi mokaszarens? Kak ero Berumcistor? Kak ¢ momompro pH
XapaKTepU3yeTcs Peakilvs pacTBOpa: a) Kuciasi; 0) HeWTpaibHas, B) MICIOYHAS?

14. PactBopuMocTe TpyaHO pacTBOpUMBIX 3ieKTposnuToB. IIP. YcnoBus ocaxknenus
TPYZHO PaCTBOPUMBIX BEILECTB U UX PACTBOPEHMUSL.

15. Haiite omnpeneneHue MOHATHIM <«AJIEKTPOOTPULIATEIBHOCTEY», «OTHOCUTENIbHAS

NEKTPOOTPHULIATEIBLHOCTE)», «CTENEHb OKHUCIEHUsA». Kak pacCunMThIBalOT CTENEHb OKHUCIEHUS
3JIEMEHTOB B HEUTPAIIbHOU MoJIeKyJie? B cioxxHOM noHe?

16. Kakue peakuny Ha3bIBalOTCSA OKUCIUTEIbHO-BOCCTaHOBUTENbHBIMU (OBP)? UeMm onu
OTIMYAIOTCS OT APYruX TUNOB peakuui? Ha kakue TUNBI NOAPA3AENSIIOTCS OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH?

17. B d4ewm cymHOCTh TEOpHM OKHACIUTEIEHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB?

18. Kakue BelecTBa Ha3bIBalOT OKUCIMUTENSAMH, a KaKMe — BoccTaHoBUTEsIMU? Kakoii
IIPOLIECC HA3BIBAIOT OKUCIEHNUEM, & KAKOW — BOCCTAHOBJICHHEM?

19. Kak meHstoTcsl cTeneHrn OKMCIEHHUS! BOCCTAHOBUTENS M OKUCIIUTENS B IIpolecce

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii? MOXKET I OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIHN
MPOIIECC MPOTEKATH TOIBKO MEXY OKUCIUTEIIMU? TOTBKO MEXKy BOCCTAHOBUTEIISIMU?



20. Yem omnpenesitoTcsi OKUCITUTEIIbHO-BOCCTAHOBUTEIIFHBIE CITOCOOHOCTH TPOCTHIX
BeutecTB? Ilonw3ysice [lepuoanueckoit cucremoit snementoB .M. MenaeneeBa, Ha30BUTE U3
YHcIia MPOCTHIX BEIIECTB:

a) BaXHEUIIINE OKUCITUTEIIH;

0) BaKHEHIIIE BOCCTAHOBHUTEIIH.

21. ChopmynupyiiTe METOI dIEKTPOHHOTO OanaHca.

22. Kak paccunThIBalOTCS SKBHUBAJICHTHI U SKBUBAJICHTHBIE MAacChl OKHCIUTENS U
BOCCTAHOBUTEJIS?

23. UYro mpexacraBiseT coOOH CTaHIAPTHBIA BOJOPOIHBINA 3yekTpoa? UTo HazbIBaeTcs
CTaHJAPTHBIM 3JIEKTPOIHBIM OTEHIIMATIOM?

24, UYro npencrapisieTr co00i rajabBaHUUYECKUH AIEMEHT?

25. Haiite onpenenenne DJIC raapBaHnueckoro iemMeHTa. Kakum o6pa3omM BBIYUCIISIOT
O/1C B cTaHapTHBIX YCIOBUSAX?

26. Jaiite omnpeneneHue MOHATHIOIIEKTpoIn3» Kakue npoueccsl IPOTEKAOT Ha aHOAE
U KaToJi€ IIPU AJIEKTPOIn3e?

27. KakoBsl mpaBuia anexkrpoausa uist anona? [{na katona?

28. Yro Takoe noyisipu3anus JeKkrpoaa’?

29. KakoBo nmpakTuueckoe 3HaueHue J1eKTpoIu3a?

30. CdhopmynupyiiTe 3aKOHBI, ONHCHIBAIOIINE KOJIWYECTBEHHBIE COOTHOIICHHS IIpU
JIEKTPOJIH3E.

Bonpocwt k konnoxeuymy Ned

1. Mertasuibl 1 UX 00IIKE CBONCTBA.

2. CriocoOblI 1oJTyyeHHsI MeTalIOB.

3. Pu3nyecKue 1 XUMHYECKHE CBOMCTBA METAJIOB.

4, Hemerainbl, X pacnpocTpaHEHHOCTh B IPUPO/IE.

5. CriocoObl MoTy4eHUsI HEMETaJIOB.

6. OCHOBHBIE COEJMHEHNSI HEMETAJLIIOB.

7. KoMIiekcHble coeIMHEHNS.

8. KoopaunanuonHas teopust BepHepa.

Q. Teopus Ionunra. Teopust kpucrammmyeckoro nosst bere n Ban-®@ieka.

10. Jluranpl. Tunel KOMIUIEKCOB. [JIeHTaTHOCTD.

11. Xemnartsl. [Ipupoga XUMHUYECKHUX CBA3EM B KOMIJIEKCHBIX COCMHEHUSAX.

12. HomeHknarypa KOMIUIEKCHBIX COEUHEHHH.

Kputepun onenku
Kpurepuu Ounenka YpoBeHb

1)  IlonHoe packphITHE BOMIPOCA; «OTIINYHOY MOBBIIIEHHBIN
2)  YkasaHue TOYHBIX HA3BAHH U ONpeICIEHH; (MpozBHHYTHIH)
3)  CamocToATeNbHOCTh OTBETA, YMEHHE BBOIUTH M YPOBCHD
UCIIOJIb30BaTh COOCTBEHHbIE KJIacCU(UKAIMU M KBaJIU-
¢buKanuy, aHaIU3UPOBaTh U JeJaTh COOCTBEHHBIE BBIBO-
JIbI TI0 pacCMaTpUBAEMOI TEME;
4)  wucnomb3oBaHME JIOMOJHHTENBHOW IUTEPATYPHI
WHBIX MaTepUasoB U JIp.
1) HenoctaTouHOo MOJIHOE PACKPBITHE TEMBI; «X0po1o» 0a30BbIi YPOBEHB

2)  HecyllecTBEHHBlE ONIMOKH B  ONpeeNeHHH
MOHATHM, KapAUHAILHO HE MEHSIOUINX CYTh U3JIOKEHMUS,;
3)  ucmonk3oBaHHME ycTapeBlleil yueGHOM THTEpaTyphI
U APYTUX UCTOYHUKOB.




1) OTBET OTpaXkaeT oO0Illee HalpaBICHUE M3JIOKEHHsI| «YIOBICTBOPH- TIOPOTOBBIH
JIEKIIMOHHOI'O0 MaTepuaja ¥ MaTepuala COBPEMEHHBIX TCIBHO» YPOBCHB
Y4COHHKOB;

2)  HaluMyWe 3HAYUTENBHOrO  KOJHMYECTBA  HECY-
IIIECTBEHHBIX WJIN OJHOMN-IBYX CYILECTBEHHBIX OIIMOOK B
OIPEIECIICHUY TIOHATUM U KaTETOPUH U T. I1.;

3)  ucmonk3oBaHue ycTapeBleil yueGHOM TUTEPATypHI
U IPYTUX UCTOYHHKOB;

4) HECTIOCOOHOCTH OCBETUTH MPOOJIEMATHKY YIeOHOM
JUCLUIUIMHBL.

Konmponsnoie padomot
Komnierenun, nposepsieMblie 0lleHOYHBIM cpeacTBoM: OIIK-1, OIIK-2.
Konmponvnas paboma Nel

Bapuanr 1

1. Cxkonpko rpaMmoB kapGoHaTa Kajblus 00pasyeTcs NpH Peakuuu 42 T OKCHIa KaJbIHs C
MOPLIMEN YIIEeKUCaoro rasa, koropas npu temmneparype 27°C u nasnenuu 113,5 klla 3anumaer
00BeM 19768 Ma? CKOIBKO MOJICKYIT COICPKUTCS B TAHHOW MOPITUH Ta3a?

2. HekoTopoe KOIMYECTBO MeTaiia, SKBUBAIEHTHAs Macca KOTOPOro pasHa 27,9 r/Moib,
BBITECHSET U3 KUCI0Thl 1400 M1 BOAOpOAa, U3MEPEHHOTO MpH H.y. OmpeaenuTe Maccy Merasuia.

3. Omnpenenure MonekynspHyro (opMyily COeIMHEHHs, cozepxkamiero 38,61% xanus,
13,86% azora, 47,53% kucinopoaa. MosnekymnsipHas Macca 3Toro coeuHenus passa 101.

Bapuanr 2

1. Ckonbko rpaMmMoB kapOoHaTa Kajblus 00pa3yercs IIPU B3aUMOIEHCTBUM

37 T rUApPOKCHUAA KaJbIMs C NMOPLUMEN YIIIEKUCIIOro ra3a, kotopas npu temneparype 25°C u
nasnenun 111,457 xlla 3anumaer o6beM 8887 mn? CKOJIBKO MOJEKYT COACPKHUTCS B JaHHOU
MOPIINH Ta3a?

2. HekoTopoe KONMYECTBO METallla, SKBMBAJIEHTHAs Macca KOTOPOro paBHA 28 I/MOJb,
BBITECHSIET U3 KUC0THI 0,7 J1 BOJOpOa, U3MEPEHHOTO NpH H.y. OnpenenuTe Maccy MeTasia.
Omnpenenure MONEKYISIpHYIO GOpMYITy COeAMHEHUS, conepskariero 33,3% natpus, 20,29% azora,
46,38% xucmopoaa. MonekymsipHas Macca 3TOro COeIMHEHUs paBHa 69.

Konmponvnas paboma No2

Bapuanr 1

1. Tlpu cTaHmapTHEIX yCIOBHMSAX TEIUIOTA MOJHOTO CropaHus YepHoro Gocopa pasna 722,1
k/[>x/Mouib, a TeroTa noiaHoro cropanus 6enoro gocdopa 760,1 x/x/mMons. Yemy paBHa TeruioTa
npeBpalieHus uepHoro ¢ocgopa B Oembli IPHU CTAaHAAPTHBIX YCIOBUSX?

2. YCTaHOBHTb, BO3MOKHO JIM B CTAHAAPTHBIX YCIOBHAX TpH 25°C MpoTeKaHue PEeaKIuy:

Pb(x)+NiO(x)=PbO(x)+Ni(k)

Haiitu TennoBoii s ekt peakiuu, eciu B pe3ynbrate oopasosanocs 111,5r PbO.

3. Bo CcKONBKO pa3 HYXKHO YBEIMYUTH [aBIEHHE, 4YTOOBI CKOPOCTh 3JIE€MEHTApPHOM
omHocTanuitHON peakin 2A + B2 = 2AB B 3akpeiTom cocyne Bozpocia B 1000 pa3? Onpenenure
MOPSIOK PEAKIIUU 110 BEIECTBY A, 1O BemecTBY B u cymmapHbIi(001muit) MOpsAA0K peakiuy.

4, OOpatimasi 3K30TepMHUYECKast peakilysl OnuchiBaeTcs ypaBHeHueM A(r)+B(r)=2C(r)

Cwmemanu mo 1 monb Beex BemecTB. Ilocie ycTaHOBIEHHS paBHOBECHS CMECH OOHApyKEHO
1,5 monp BemectBa C. HaiiTu KOHCTaHTY paBHOBecHs (0OBEM PEAKIMOHHON CHCTEMbI CUMTATh
MTOCTOSTHHBIM U paBHBIM 1 I1).



Kak cmectutcst paBHOBECHE TIPH:

a) YBEJIMUCHUU JIaBIICHUS

0) YMEHBIIIEHUU TEMIIEPATypPhI

B) YBEITMYCHUH KOHIIEHTpauu BemiectBa C
I) YMCHBIIICHUH KOHIICHTPAIIUH BeriecTBa A?

BapuanT 2

1. [Ipu cTraHmapTHHIX YCIOBUAX TEIUIOTa MOJHOTO XJIOpHpoBaHus rpadura pasHa 103,3
k/[k/Mosb, a TeroTa MOJHOrO XJIOpHUpoBaHUs anMasza paBHa 105,6 x/[x/monb. Yemy paBHa
TEIUIOTa IpeBpalleHus rpaduTa B alnMas IpHU CTAaHJAPTHBIX YCIOBUAX?

2. VYcTaHOBUTH, BO3MOXKHO JM B CTaHJIAPTHBIX ychnoBusAX npu 25°C mporekaHue
peaKIuu:

N2(1)+1/202(r)=N20(r)

Haiitu TennoBoit adekr peakunu, ecinu B pesynbrate oopazosanoch 220 T N20.

3. Bo ckoibKO pa3 HY)XHO YBEIMYUTh [JaBJIEHUE, YTOOBI CKOPOCTh 3JI€MEHTapHOU
oqHOocTanuiHON peakuuu 2A + 2B = 2AB B 3akpbeiToM cocyzae Bo3pocia B 256 pa3? Ompenenure
MOPS0K PEaKLUy 10 BelecTBY A, 1o BemiecTBy B u cymmapHslii (0011uit) MOpsAA0K peakiuu.

4, OOparumasi SHIOTepMHUYECKas peakiius onucbiBaeTcs ypaBHeHueM A(r)+2B(r)=C(r)

CMmemanu mo 2 Mok Bcex BemiecTB. [locie ycTaHOBIEHUSI paBHOBECHSI CMECH OOHAPYXKEHO
2,5 monb BemiectBa C. HailiTu KoHCTaHTy paBHOBecUs (00BEM pPEaKIMOHHOM CHCTEMBl CUMTATh
MIOCTOSIHHBIM U paBHBIM 1 7).

Kak cmectutcst paBHOBECHE NpU:

a) YBEJIMUCHUU JABJICHUS

0) yMEHbILIEHUU TeMIIEPaTyphI

B) YMEHBIIICHHH KOHIIEHTpauu Bemiectsa C

I') yBEJIMUYEHUH KOHIIEHTpaluu BelecTsa B?

Koumponvnas paboma Ne3

Bapuanr 1

1. Cxonbko MHLTHJIMTPOB KOHLEHTpHpoBaHHOro pactBopa HCI(miomnocms = 1,19 r/mn),
conepxariero 38% (macc.) HC1, Hy>xHO B3s1Th i1 ipurotoBienus 1y 2H pactBopa?

2. Tlpu 315 K naBieHMe HacBHIEHHOTO Mapa Haj Bojaol pasHo 8,2k[la. Ha ckombko
IIOHU3UTCA JaBJICHHUE Iapa IPHU yKazaHHOW Temmeparype, eciu B 540 r Boabl pacTBOpUTH 36 T
rmoko3bl CeH1206? Ilpu kakoii TemriepaType HadyHET 3aMep3aTh MOJYyYEHHBINH pacTBOp (TJIFOKO3a
Henery4a)?

3. Paccuurath koHneHTpanuo nonos CH3COO™ B pacTBope,

1 1 xoroporo comepxur 1 momp CH3COOH wu 0,1 mons HCI, cumrtas nucconmanuro
ITOCJIETHEW TTOJTHOM.

4. Bo ckomnbKo pa3 pactBopumocTs AgBr B 0,001M pactBope NaBr MeHbIne, 4eM B Boje?

5. BeluncauTs Maccy cepeGpa, BBIIEIMBLIETOCS HA KATOJIE PH MPOIYCKAHUHU TOKA CHIIOM
6 A uepe3 pacTBOp HuUTpaTa cepebpa B TedeHue 30 MUH. 3amuIIUTE KATOAHBIE W AHOIHBIC
MpOoIeCChl U 00I1Iee YpaBHEHHUE IEKTPOIIH3a.

Bapwuanr 2

1. Ckonbko mwmmmurpos 96%-noro (mo macce) pactBopa H2SOs (maiommocms = 1,84
I/MIT) HY’HO B35Th AJist npurotosienus 1 11 0,25H pactBopa?

2. TlIpu 293 K naBneHue HachIIIEHHOTO T1apa Hajl Boaoi pasHo 2,34 kIla. CKoJIbKO IpaMMOB
rnunepuHa C3Hs(OH)s Hano pactBoputh B 180 r Boabl, yTOOBI MOHU3UTH AaBiieHHe Mapa Ha 133,3
[Ta? I1pu kakoi TemMmeparype HauHeT 3aMep3aTh MOJIYICHHBIA pacTBOP? (TJIMIICPUH HETIETYY)



3. PaccuurtaTh KOHUEHTPALMIO HOHOB Bopopona B 0,5 M pacTBope MypaBbUHON KHCIIOTHI
HCOOH, ecin x 1 n storo pactBopa mo6aButh 0,1 mons comu HCOONa? CuutaTh, 4TO COJb
MOJIHOCTBIO IucconrupoBana. O0beM pacTBopa 1nocie J00aBICHHS COMM CYUTATh HEU3MEHHBIM.

4. Bo ckonbko pas pactsopumocts ZnS B 0,005 M pactope NazS Menbine, yem B Boje?

5. Ckonpko BpeMeHH IOTpeOyeTcs Il IMOJHOTO Pa3JIOkKEHHMS 2 MOJIEH BOJIbI
TOKOM CHJION 2 A? 3anmuInTe KaToAHbIC U aHOIHBIC TIPOIIECCHI U 00IIIee YpaBHEHHE AICKTPOIIH3A.

Onenka
[To pe3ynbraraM IPOBEPKU PACCUUTHIBACTCS KOIPPUIIUEHT YCICITHOCTH KaK OTHOIIICHUE
YHUCIIa MPaBWIBHO CACIIAHHBIX 33JJaHUH K 00IIeMYy YHCITy 3aJJaHui (BbIPa)KaeTCs B MPOIEHTAX ).

Ilkana nepeBoaa 3HauYeHHii K03 PULMEHTA YCTIEIIHOCTH B TPAAUIIMOHHYIO OLIEHKY
91-100 % «oTIU4HO»

65-90 % «xopomo»

40-64 % «ynOBIIETBOPHUTEIHLHOY

0-39%  «HEYHOBIECTBOPUTEIHHO

Omuemot no 1ad60pamopHsvim padomam
Komnerenun, nposepsiemblie oneHouHbIM cpeacTBom: OIIK-1, OIIK-2
Ilepeuenv nabopamopmvix pabom

JlaboparopHast pabota Nel «OCHOBHBIE KJTaCCHl HEOPTAHUICCKUX COCTMHECHU

JlaboparopHas pabota Ne2 «Omnpesenenne 3KBUBaJICHTa METaIa»

JIabopatopHnas padota Ne3 «IIpurotoBiieHre pacTBOPOB Pa3IMIHON KOHIICHTPALTUI)

JIabopatopnas padora Ned «PaBHOBecue B pacTBopax anekrponuToB. PH. Bydepnsie pacTBopbi»

JlaboparopHast pabota Ne5 «OKUCITHTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHI

JlaboparopHas pabota Ne6 «XuMU4eCcKre METOIbI aHaIM3a BenecTB. KauecTBeHHbBIE peaKInu
Ha KaTUOHBI U aHUOHBI»

JIaGoparopHnasipaboraNe7 «KoMIieKCHbIE COeTUHEHUS

Yka3zaHusi K COCTABJIEHHIO OTYET O BbINOJIHEHUH paﬁoTbI

HaGmnroneHus 1 BBIBOJIBI IO SKCIIEPUMEHTAIbHOM paboTe ciieyeT 3aHOCUTh B paboumii
KypHaJ, OTpakarouuii BClo padoTy cTynenta. Ha o6moxke

WIM Ha TEpBOM CTpaHUIlE >XypHaJla JOJDKHBI OBITh HamucaHbl (aMHIUS CTYAEHTa, €ro
MHULMANbI, HOMEp TpyHIbl M Ha3BaHUE MPAKTUKyMa. 3amUCH B JKypHajle MPOU3BOIAT TOJIBKO
YEpHUJIAMH, JJAKOHUYHO, aKKYPaTHO, HETIOCPEACTBEHHO I1OCJIE MPOBEACHUS ONBITA. 3alUCh JTOJDKHA
COJIEPKaTh:
JlaTy BBINIOJHEHUS pabOTBHI.
HasBanue TeMbl 1 Ha3BaHME ONbITA
Onucanue ycioBuil IpOBEJEHUS OIBITA.
PucyHox unmu cxemy HCIosib3yeMoro npuoopa.
YpaBHEHHS BCEX MPOUCXOAIIUX B ONBITAX PEAKIIAN
Pacuyetsl, mpoBOgUMbIE TPU BBITTOJIHEHUU PAOOTHI.

BriBo1BI.
Pekomenayercss st pabodero jkypHajga B3STh OOIIylH0 TeTpaab B KiIeTKy. OTyeT 1o
nabopaTopHo paboTe oopMIIIETCS Ha IBYX PAa3BEPHYTHIX JIUCTAX TETPAIHU O CISAYIONIeH Gopme:

NookwnE

JIaGoparopHas pabota Ne Tema:

Ne Hazpanue VYcnosust | Habmonenus | YpaBHeHus: peakuuit BeiBoas!
OIIbITA OIIbITa




OTueTsl JOIKHBI OBITh AKKYypaTHBIMHM, KpPaTKUMH, OTOOpakaTh HambOojee CyIIeCTBEHHbIE

MOMCHTSBI U BBIBOAHI OIIBITA.

Kpurepun oueHkn

Kpurepun

Ouenka

Yposenn

Bnanenve HaBblkaMy TUIAHUPOBAHUSI, TPOTHO3UPOBAHUS
U TMPOBEJEHUS XUMHYECKOTO HKCIIEpUMEHTa, Oe3omac-
HOW paboThl B XMMHUYECKOW IabOpaTopwu; BIIAJCHHE
npueMaMu pa3pabOTKU U pean3aliil METOJIOB CHHTE3a
KOOPJIMHALIMOHHBIX COCAUHEHUMW; BIAJACHUE TEXHUKOU
SKCTIIEPUMEHTa, NpUEMaMH H3MepeHUus (U3HUECKUX
BCJIMYUH C 33JaHHONM TOYHOCTHIO;

Brnanenune HaBblkamMu pabOThI Ha MpUOOpax, aHAIM3A U
MHTEPIIPETALIMH MTOJTYY€HHBIX SKCTIEPUMEHTAIbHBIX
pE3yJIbTaTOB.

3a4TCHO

TTOBBILICHHBIN
(pOIBUHYTHIIA)
YpOBEHb

Brnanenue HaBbBIKAMH — NPOBEJACHUA  XUMHUYECKOTO
JKCIIEpUMEHTa, Oe3omacHoil paboThl B XUMHUYECKOU
nabopaTopuu; BJIaJICHUE MeTOoAaMu CHHTE3a
KOOPJAMHAIIMOHHBIX COCMHEHUHN; BIAJCHUE TEXHUKOU
IKCIIEPUMEHTA, MpPUEMaMU H3MEPEHUS (PUINICCKUX
BEJIMYMH C 33JaHHON TOYHOCTHIO; BIIAJICHUE HABBIKAMHU
paboTel Ha mpuOOpax, aHaIW3a W HMHTEPIPETAINH
MOJTyYEHHBIX HKCIIEPUMEHTAIILHBIX PE3YyJIbTATOB.

3a4TCHO

0a30BbIi yPOBEHD

OTcyTcTBHE BIIAJIEHUS HAaBBIKAMHU XUMHYECKOIO 3KC-
nepuMenTa, 0e30macHoi paboThl B XUMHUYECKOH Jabo-
paTtopuu; HEBIaJEHUE METOJaMH CHHTE3a KOOpAWHAlU-
OHHBIX COCTMHEHUI; OTCYTCTBHE BIAJCHUS TEXHUKOU
9KCHEPUMEHTa, IPUEMaMH M3MepeHust GU3NUYECKUX Be-
JUYUH C 33J]aHHOW TOYHOCTBIO; OTCYTCTBUE BIAJCHMS
HaBbIKaMU paboThl Ha MpuOOpax, aHaIU3a U UHTEpIpe-
TaIlMM NOJYYEHHBIX KCIIEPUMEHTAIbHBIX PE3yIbTATOB.

HC 3a4TCHO

yPOBEHb
He chopMHpOBaH

3auveTHO -IK3AaMEHAIIMOHHBIE MaTEpUuaJbl AJsd l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn (3K3aMeH /

3a4er)

BOl'[pOCbI AJISl MOATOTOBKH K 3a4€Ty

Komnerenuuu, nposepsieMbie oleHOYHBbIM cpeactBom: OIIK-1, OIIK-2

OcHOBHbIE TIOHATHUS U 3aKOHBI XUMHH.
VYpasaenune MenaeneeBa-Knaneipona

Ctpoenne aToma
Bonnosas ¢ynkuus. Buasl opburaneit

HOO~NoO~WONDE

o

I'ubpuau3anus opouTanei.

OCHOBHBIE KJIACChHI HCOPraHN4YCCKUX COeIMHEHMI

[Tpuauun ITaymu. Ipasuno Xynna. IIpasuia KneukoBckoro.
OHeprus NOHU3ALUH, CPOJCTBO K IIEKTPOHY, NIEKTPOOTPULIATEIBHOCTb.
KoBaneHTHas cBs3b, CBOMCTBA KOBAJEHTHOM CBSA3U. JIMTIOJIBHBI MOMEHT. G U T CBSI3b.

Hpe)IMeT xumun. Pa3BuTie XuMnuu B MCKIANCHUIUIMHAPHBIX HAYYHBIX o0acTsX.

el el
wn ke

14,

JloHOpHO-aKLenTopHas cBsA3b. FIOHHas CBA3b.

Merammueckas cBA3b. MeXMOIEKYIIpHbIE B3aUMOICHCTBUS

Tepmonnnamuyeckue cucreMbl. BHyTpeHHsIsI 3HEpTUs cucTeMbl, paboTa, TeroTa.
IlepBbIif 3aKOH TEPMOAMHAMUKHU. TemoThl MPOLECCOB MpPU MOCTOSSHHOM 00BEME U

IIpu MIOCTOAHHOM HABJICHUU. OHTAIBINS.



15. DK30- U 3HJIOTEpPMUUECKHE peakuu. TepMoxuMuueckre ypaBHeHus1. 3akoH ['ecca.

16. Bropou 3aKOH TEPMOJUHAMUKHU. OHTponusl. Camonpoun3BoIbHbIE 51
HECaMOIIPOU3BOJIbHBIE ITPOLIECCHI.

17. ®akTopsl, CIOCOOCTBYIOIME POCTY SHTPONMHU. TPETHil 3aKOH TEPMOANHAMUKH.

18. N3obapHo-m3oTepMudecknii  moteHnman — (dHeprust  ['mGbca).  Hampanenwe
IIPOTEKAHNS XMMUYECKHUX PEaKIIUH.

19. [ToHsiTHE O CKOPOCTH XMMHUYECKOW peaklUuU. 3aKOH JACHCTBYIOLIMX MacC U I'PaHUIIbI
€ro NPUMEHEHUS.

20. ITopsanok peakuuu. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOW PEAKLMHM OT TEMIIEPATypBhl.
[Tpaswio Bant-T'odda.

21. DHeprus akTuBaluu. YpaBHeHne Appenuyca. [lonarue karanusa.

22. OOparumble 1 HEOOpaTUMBble XUMHUYECKHE peakMi. XMMUYECKOE PAaBHOBECHE.

23. Xumuueckoe papHosecue. [punmun Jle-Illarense

24. I'omoreHHsbIe U rereporeHHsle cuctemsl. @asel. Buasl pactBopoB. PacTBOpUMOCTS.

25. CriocoObl BbIpaKeHUsI KOHLIEHTPALUK paCTBOPOB.

26. Wneansuble u peanbHble pacTBopbl. CosbBatauus. PacTBopeHue kak (DU3HKO-
XMMHYECKHI MPOoLeCC.

217. Tennossle 3¢ dexTs! nporecca pactBopenus. Kpucraworuaparel.  IIpomexyrounoe

TIOJIO’KEHHE PACTBOPOB MEK/Y BEIIECTBAMH U CMECSAMH.
28. Ocwmoc. 3akon Bant-Todda.

29. 3akoH Payns u cnenctBust u3 Hero. KomnuratuBHbele CBOMCTBA PaCTBOPOB U TPAHUIIBI
UX MIPUMEHECHHUS.

30. Teopust 2/EKTPONUTUYECKONW IUCCOLMALIMM U €€ OCHOBHBIE MOnoxeHHs. CTeneHb
nucconuanui. CHIIbHBIE U C1a0ble SIEKTPOIUTHI.

31. Koncranra nuccornmanuu. 3akoH pazoasnenus OcTBaiibia.

32. Huccouunarus Boasl. MoHHOE npousBeneHre Boabl. BogopoaHblii mokasarels.

33. Pacuer pH kucior, ocHOBaHMIA.

34. ['eTeporeHHbIC paBHOBECHSI  «OCAJOK-pacTBOpy».  [Ipom3BeneHne  pacTBOPUMOCTH.
PacTBOpHMOCTH TPYIHOPACTBOPHMBIX DIIEKTPOIIH

35. OxwucnurensHo-BoccTaHoBUTENbHBIE peakuuu (OBP). Penokc-cuctemel. OcHOBHBIE
tunsl OBP.

36. CraHiapTHBINA 3JEKTPOAHBIN MOTEHIMAT U (PAKTOPHI HA HETO BIIUAIOUIME. Y paBHEHUE
Hepucra. BogopoaHslil a1eKTpo.

37. IanpBanmueckwuii anemeHT (Cu-Zn). DJIC ranbBaHHUYECKOTO JIEMEHTA.

38. [IpaBuna 3amucu rajJbBaHMYECKUX 3J€MEHTOB. OTJIMYMS TaJbBaHUYECKOTO 3JIEMEHTA
OT DJIEKTPOJIN3HOM SYEHKH.

39. Pabota, suepruss ['m60ca, xkoHCTaHTa paBHOBecUs peaOKC-peakiuii. OmnpeneneHue
HampaBJIeHUs] CAMOIPOU3BOJIBHOIO POTEKAHUS PEAOKC- MPOLIECCOB.

40. DnekTponus. 3akonsl Dapajes.

41. Koppo3ust MetamnoB. XuUMHYECKHE M 3JNEKTPOXMMUYECKHE METOABI 3alllUThl OT
Koppo3uu. ["anbpBanndeckas napa.

42. Knaccudukanus u pacipocTpaHEHHOCTh XUMHYECKUX DIIEMEHTOB.

43. Bonopon. Bona. O6mas XxapakTepucTruka, CTpO€HHE U CBOMCTBA.

44, I"anorensl. O01as XapakTepUCTUKA, CBOMCTBA MIPOCTHIX BEIIECTB M UX COCTUHEHHH.

45. Kucnopon. Xanbkorensl. O01mas xapakTepuCTHKa, CBOMCTBA MPOCTHIX BEIIECTB U UX
COCIMHEHUIA.

46. IMonrpymmna azora u pocdopa. Obmiast xapakTepUCTHKA, CBOMCTBA MPOCTHIX BEIIECTB U

UX COEOUHEHUU.



47. [Moarpynmna yrmepoma u kpemHus. OOmas xXapakTEpUCTHKA, CBOWCTBA MPOCTHIX
BEILIECTB U UX COCAUHECHUMU.

48. MeTasusl ¥ UX 0OIINe CBOWCTBA.

49. XUMHS TIEPEXOAHBIX METAILTOB. KOMITJIEKCHBIE COSTUHEHUSI.

50. KoopaunanuonHas teopust BepHepa.

51. Jluranael. Tumel KOMIIEKCOB. JIeHTaTHOCTD.

52. Xenatsel. [Ipuposia XUMHUYECKUX CBS3EH B KOMIUIEKCHBIX COCTUHEHUSX.

53. Homenkiatypa KOMIUIEKCHBIX COEIMHEHUN. MarHuTHbIE CBOMCTBA COCAUHEHUMN.

3agauu Ha 3a4eT
Komnerenuuu, npoBepsieMbie 0lleHOYHBIM cpeacTBom: OIIK-1, OIIK-2

1. CkoybkO TpaMMOB KapOoHaTa Oapus oOpa3yercs mnpu B3aumonaeuctsuum 50 T
THIPOKCHUIA Oapus C MOpIHEH YIIIEKUCIIOro rasza, Kotopas npu temieparype 26°C u nasieanu 112
klla 3anumaer 06bemM 9500 Ma? CKOJIBKO MOJIEKYJ COACPIKUTCS B IAaHHOW MOPIIMHK raza?

2. Ckonpko TpamMMoOB KapOoHara Oapusi oOpasyeTcs npu peakiuu 60 T okcuma Oapus ¢
MOpLMEN yriekucioro rasa, koropas npu temmeparype 30°C u naBnenun 115,5 klla 3anumaer
00BeM 20428 Min? CKOJIBKO MOJICKYI COACPKUTCS B TAHHOW MOPITUH Ta3a?

3. [Ipu B3ammonelicTBuu 6,75 r© Merauia ¢ cepoit obpaszoBanock 18,75 r cymbduna.
PaccuuTaiiTe MOJIpHYIO Maccy SKBUBAJICHTa METAJLJIA.

4. CKONbKO MOJIEH AKBHUBAJICHTOB IMHKA BCTYIMWJIO B PEAKLUIO C KUCIOTOW, €CIU MPHU
3TOM BBIIETUIIOCH 2,8 J1 BOAOPO/Ia IIPH H.Y.

5. Omnpenenurte npocTeinyo GopMylly XUMUYECKOTO COSAMHEHHS, €CITH MacCOBBIE JOTIU
(%) coctaBnsomux ero 3aemMeHToB paBHbl: H — 5,88%, O — 94,12%.

6. Omnpenenute MOJNEKYISIPHYIO (OpPMyIly XMMHUYECKOTO COCIWHEHHsSI, €CIH MacCOBBIE

nomu (%) cocTaBisMOmMMX €ro 3jJeMeHToB paHel: H — 3,66%, P — 37,80%, O — 58,54%.
MomnekynspHas Macca 3TOTO COeIMHEHHS paBHa 82.

7. PaccuuraiiTe TemioTy mnepexoga rpaduTa B ajiMa3, €CIM M3BECTHO, YTO TEILIOTA
obpazoBanus CO2 u3 rpadura paBHa -393,5 k/[x/Mob, a U3 anmasa paBHa -395,4 k/[x/Mounb.

8. [Ipu crangapTHBIX YCIOBHSIX TEIUIOTa TMOJIHOTO XJOpUpOBaHUs uyepHOro docdopa
paBHa 512,1 xJ[>x/M0J1b, a TEIIOTA MOJHOTO XJopupoBaHus 6enoro pocdopa 550,1 kx/mMons. Uemy
paBHa TeIIoTa MpeBpaieHus yepHoro ¢ocgopa B O€bli IPU CTAaHAAPTHBIX YCIOBUSIX?

Q. VY CcTaHOBHUTH, BO3MOXHO JIM BCTaHAAPTHBIXYCIOBUAXIPU25°CripoTeKaHNe peaklnu:

Pb(x)+CuO(x)=PbO(x)+Cu(x)
Haiitu TermoBoit addekt peakiuu, ecii B pe3ysbraTe oopasosaiock 669 r PbO.

10. YcTaHOBUTH, BO3MOXKHO JIM B CTaHAAPTHBIX YciaoBHsIX mnpu 25°C mpoTekaHue
pEaKIyu:

Fe203(x)+3CO(x)=2Fe(x)+ 3CO2(T)

Haiitu TennoBoit ekt peakunu, eciau B pesynbrate oopazosanock 264 r CO..

11. Bo ckonmpko pa3 HYXXHO YBEIHYUTH JaBJIEHHE, YTOOBI CKOPOCTH 3JEMEHTapHOM
omHocTanuitHOW peakmmu 2A + B = A2B B 3akpeiToM cocynme Bo3pocia B 81 pasz? Ompenenute
MOPSIOK PEAKIIUU 110 BEIECTBY A, 1O BemecTBY B u cymmapHbIi(001muit) MOpsAA0K peakiuy.

12. Bo ckompko pa3 HYXHO YBEITMUYUTh MJaBJI€HHE, YTOOBI CKOPOCTH 3JIEMEHTAPHOMN
onHOocTanuiHON peakiuu Az + B2 = 2AB B 3akpeiToM cocyne Bo3pocia B 100 pa3? Omnpenenute
TOPSIIOK PEaKITNH 10 BEmIeCTBY A, 1o BemecTBy B 1 cymmapHsbIit (0011il) MOPSI0K PEaKITUU.

13. OOpaTtumas dHIOTEepMUYECKasi peakius onuckiBaeTcs ypaBHeHueM 2A(r)+2B(r)=C(r).
Cwmemanu no 1,5 monb Beex BemiecTs. [locie ycTaHOBIEHUS! paBHOBECHS CMECH OOHAPYKEHO 2 MOJIb
BeuiectBa C. Haiitu koHCTaHTY paBHOBecus (00beM peakllMOHHONW CHUCTEMbI CUUTATh MOCTOSHHBIM U
paBHBIM 1 11).



14. OOpatuMas S5K30TepMHUECKas peakius onuceiBaeTcs ypaBHenuem A(r)+B(r) = 3C(1).
Cwmemanu o 1 mois Beex BemecTB. [locne ycTaHOBICHUST paBHOBECHs cMecH OOHapy»xkeHo 1,6 MoJb
BemiectBa C. HaiiTi koHcTaHTy paBHOBecHsI (00beM PEaKLIMOHHOM CHCTEMBbl CUMTATh ITOCTOSIHHBIM U
paBHBIM 1 11).

15. CKOJIBKO MWUIMJIMTPOB KOHIEHTpupoBaHHoro pactBopa HCl (mromumocms= 1,21
r/mi), cogepxartero 30% (macc.) HC1, nyxHo B3sTh ans npurorosienust 700 mu 0,5H pactBopa?
16. Cxonbko mmumuiauTpoB 80%-noro (no macce) pactBopa H2SOs (nmaomnocme = 1,7

/M) HY)HO B34Tbh 17151 ipuroTtoBierus 800 mur 1H pactBopa?

17. IIpu 280 K naBnenue HachllleHHOTro mnapa Haj Bojoil paBHo 1,67 klla. Ckonbko
rpammoB riunepuHa CsHs(OH)z Hamo pactBoputs B 108 T BOJIbI, 4TOOBI MOHU3HUTH JAABJICHHUE TTapa HA
100ITa? Ilpu kakoil TeMmiepaType HayHET 3amep3aTh IOJYYEHHbIH pacTBOp? (IVIMLIEPUH HEJETYY)
Kpuockonuueckas koncranta Boasl K =1,86.

18. Paccuurarey konuentpanuwo umonoB CH3COO™ B pactBope, 0,5 m xortoporo
coaepxkut 0,05 mone CH3COOH wu 0,5 mons HCI, cumtas nuccoumanyio MOCIEAHEH IOJHOM.
KoHCTaHTa AMCCOIMAINN YKCYCHON KHCIOTHI paBHa 1,8%107

19. PaccuuraTth koHLEHTpamuio HOHOB Bojgopoaa B 0,1 M pacTBope MypaBbUHOI KHMCIIOTHI
HCOOH, ecnu x 1 1 sroro pactBopa mo6aButb 1 mons comu HCOONa? CuutaTrh, 4TO COJIb
MOJIHOCTBIO JAucconuupoBanHa. OO0beM pacTBopa mocie J00aBICHHUS COJIM CYUTATh HEU3MEHHBIM.
KoHCTaHTa AMCCONUALMHE MypPaBbUHOM KHCIOTH paBHa 1,4*10%

20. Bo ckonbko pa3 pactBopumocts Agl B 0,01M pactBope Nal Menbuie, ueM B Boze?
MIP(Agl) = 1,1*¥107

21. Bo ckonpko pa3 pactBopumocts MnS B 0,005 M pactBope NazS MeHbliie, uem B Boje?
[IP(MnS) = 2,5*1071°

22. Breruncnuth Maccy cepeOpa, BBIICIMBILIEIOCS Ha KaTole MPU MPONMYCKAaHUM TOKa

cujoii SA depes3 pacTBOp HUTpaTa cepeOpa B TedueHue | yaca. 3anuinTe KaTOAHBIC U aHOIHBIC
MPOIIECCHI U 00IIIee YPaBHEHUE JICKTPOIIN3A.

23. Boruncnuth Maccy Menu, BbIACTUBLICHCS HA KaTo/ie MPU MPONYCKAaHUU TOKAa CHUIION
3 A uepes pacTBop cyiabdara Meau B TeueHre 40 MUH. 3aNuIIMTe KaTOJHbIE U aHOJIHBIE MTPOLECCHI
1 00l11lee ypaBHEHUE JIEKTPOIIU3a.

24. Beraucaute Maccy BOJBI, pa3IOKUBIIYIOCS NMPU MPONYCKAHUM TOKA CUJION
0,5 A d4yepe3 pacTBOp cyiabdarta HaTpus B TeueHue 1,5 yacoB.3anmuimuTe KaTtoIHbBIE U
aHOJIHBIE MPOIIECCHI M 00I1Iee YpaBHEHUE IIEKTPOIIH3A.

4.2 MeTtoauyeckue MAaTepPUAJIbl, ONpeesiloNe MNPoueAypPbl ONEHWBAHUS 3HAHMIA,
YMeHMI, HABBIKOB M (WJIH) ONBITA JAeATeJbHOCTH, XaPAKTEPU3YIOIIUX 3TANbl ()OPMUPOBAHUSA
KOMIIeTeH MK

Kpurepun onienuBanus no 3auety: OTBET OLICHUBAETCS «3a4YTEHO», €CIIA CTY/ICHT:

- TIOJIHO PaCKphLI COJIepKaHUE MaTepralia B 00J1acTy, IPeyCMOTPEHHOM MpOrpaMmMoi;

- U3JI0KUJI MaTeprajl FTPaMOTHBIM SI3bIKOM B OIIPEJEIEHHON JIOTUYECKOU MTOCIEA0BATEIBHOCTH,
TOYHO HCIIOJIb30BAJl TEPMUHOJIOTHIO;

- MIOKa3aJl YMEHUS WUIKOCTPUPOBATH TEOPETUUYECKUE TOJI0KEHUS KOHKPETHBIMU IIPUMEPAMHU U3
MPaKTUKU;

- MPOJIEMOHCTPUPOBAT YCBOCHHUE U3YUYEHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTD
Y YCTOMYMBOCTh 3HAHUM;

- OTBEYAJ CAMOCTOSITENILHO O3 HaBOIAIINX BOIIPOCOB;

- BO3MOJKHBI OJTHa—[B€ HETOYHOCTH MPH OCBEIIEHUN BTOPOCTEIIEHHBIX BOMPOCOB.

OTBET OILIEHUBAETCS «HE 32aYTEHO0» B CIICYIOUIUX CIy4asx:

- HE PACKPBITO OCHOBHOE COZiepKaHHe y4eOHOTr0 METOAMYECKOT0 MaTepuana;

- 00Hapy)XeHO HEe3HAaHWE U HEMOHWMaHWE CTYIACHTOM OOMbIel uiu Hamboyee BaKHOW 4acTh

JTUCLIUTUTNHBI;



- IOTIYIICHBI OMMOKY B ONPEACICHUH MOHITUH, IPH MCIOIb30BAHUN TEPMHHOJIOTHH, KOTOPBIE
HE MCIIPABIICHBI ITOCIIE HECKOIBKUX HABOISIIUX BOIPOCOB MPETIOAABATENS;

- IIOIYCKAeT OMIMOKH B OCBEIICHUH OCHOBOIIOJIAralOIINX BOIIPOCOB JTUCIUTLINHEIL.

OrneHOUHBIE CPEACTBA Ui MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS
BBIOMPAIOTCS C yYETOM MX MHIMBHIYAIbHBIX ICUXO(PHU3MUECKUX 0COOCHHOCTEH.

— npu HEOOXOIMMOCTHM HHBAIMIAM W JIMIAM C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBSI IPEJOCTABIISIETCS TOMOTHUTEIIFHOE BpEMs IJIsl ITOJITOTOBKU OTBETA HA SK3aMEHE;

— IIPU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YUCHUS MHBAJIHUIOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMU 37I0POBbS TPEIYCMATPUBACTCS HCIOIb30BAHUE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIUBHUIYAILHBIMH OCOOCHHOCTSIMH;

— npu HEOOXOAMMOCTH JUIS OOYYaIOUMXCS C OTrPaHUYCHHBIMH BO3MOKHOCTSMHU
30POBBSl U WHBAJIUIOB TPOLEAypa OLECHUBAHUS DPE3yJbTATOB OOYYEHHs MO JUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oreHuWBaHHSA pPE3yJIbTaTOB OOy4YEHHS HMHBAIMIOB M JIMIl C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH ~ 3I0pOBbSI 10 AMCUMIUIMHE (MOIYJIO) TPEAyCMaTpUBAaeT MPEAOCTaBICHHE
uHpopMarmu B (oOpMax, aZaNTHPOBAHHBIX K OrPAHMYCHUSAM HX 370POBbSI M  BOCIPHATHS
uHpOpMAIHN:

JInst L ¢ HapyIISHUSIMH 3PEHHS:

— B IICYaTHOH (JOpMe yBETUUEHHBIM MIpH(TOM,

JI1s AL ¢ HapyIeHUsAMHU CIlyXa:

— B [I€YaTHOU (opme,

— B (OpMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII IEpevYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA
00y4aroIuxcs.

5 Iepevenn yueOHOIi JIUTEPATYPhl, HHPOPMALMOHHBIX PECYPCOB M TE€XHOJIOTHI

5.1 YueOnas imTeparypa

1. O6mas xumusa. Teopus u 3amaum: YdeGHOe mocobue [DIEKTPOHHBIA pecypc] : yueb.
nocobue / H.B. KopoBuH [u ap.]. — Dnekrpon. ngan. — Cankr-IlerepOypr : Jlans, 2017. — 492 c.
— Pesxxum nocryna: https://e.lanbook.com/book/97169. — 3ari. ¢ skpana.

2. Tlyxosckas, C.I'. KoopauHalMOHHBIE COeIMHEHHS [DIeKTpoHHHI pecypc] : yueb.
nocobue / C.I'. [Tyxosckas, H.A. ®omuna. — DnektpoH. nan. — Meanoso : UT'XTY, 2011. — 112
c. — Pexxum nmoctyna: https://e.lanbook.com/book/4528. — 3ari. ¢ skpana.

5.2 llepnoauyeckas IuTepaTypa

1. XKypuan o0wmen xumMun
2. JKypHan HeopraHM4eCKOi XMMHUH

5.3 UuTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MPo(ecCHOHAIbHBIE 0a3bl JaHHBIX H
HH(pOopMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Inexkmponno-ouonuomeunsvie cucmemvi(IbC):

OBC «IOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKA SIBUBJIMOTEKAOHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

orwdPE

Ilpogheccuonanvhuie 6azvl danHHbixX

1. Scopus http://www.scopus.com/

2. Science Direct thttps://www.sciencedirect.com/

3. XKypnans uzgarenscrea Wiley https://onlinelibrary.wiley.com/



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/

4. Hayunas snexkrponnas 6udaunoreka (HOB) http://www.elibrary.ru/

5. ITonHOTEKCTOBBIE apXUBBI BEAYILUX 3allaHbIX HAYYHBIX KYPHAJIOB HA Poccuiickoit
mwiargopme HaydHbix )xypHamroB HOMKOH http://archive.neicon.ru

6. HanunonanbHast anekTpoHHas OuOIMoOTeKa (I0CTYI K DIEKTPOHHOM OMbIHoTeKe
muccepraimii Poccuiickoit rocymapersentoi ouonunoreku (PI'B) https://rusneb.ru/

7. [Mpe3unentckas oubmmorexka um. b.H. Enpuumna https://www.prlib.ru/

Hughopmayuonnsie cnpasounsie cucmemol
1. KouncyabTanT Iliioc — cipaBodHas mpaBoBasi cucTeMa (JOCTYII 1O JIOKAILHOM CeTH ¢
KOMITHIOTEPOB OUOIMOTEKH )

Pecypcul c60600n020 0ocmyna

1. Kubep Jlenunka http://cyberleninka.ru/;

2. AmepHKaHCKas maTeHTHas 0a3a gaHHbIx http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKHU U BBICIIETO 00pa3oBanus Poccuiickoit denepanmu
https://www.minobrnauki.gov.ru/;

4, denepanbHblil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru/;

CoocmeennvieinekmponnsleoopazoeamensvHvleuungopmayuonnsiepecypcolKyol'y

1. OJEKTPOHHBIN KaTajaor Hayunoit o6ubmmorekn Kyol'yY

http://megapro.kubsu.ru/MegaPro/Web

2. OnekTpoHHass OMONIMOTEKAa TPYAOB yUEHBIX KyoI'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpen MoaynpHOTO TuHaAMHYecKoro oOydenus http://moodle.kubsu.ru

4. bazay4yeOHBIXIIIaHOB, y9€0HO-METOTHYECKUXKOMILICKCOB, Ty OTMKAITUHKOH(DepeHITH

http://infoneeds.kubsu.ru/

5. bubmmoreka  mHOpPMAIMOHHBIX  pecypcoB  Kadenpsl  HWHPOPMALMOHHBIX

oOpa3oBarenbHbIX TexHOIOTHH http://mschool.kubsu.ru.

6 MeroanuecKue yKa3aHus AJ1s1 00y4arIMXCs 0 OCBOCHUI0 TMCUMILINHBI (MO1YJIs1)

VYcnenrnoe n3ydeHrne AUCHUIUIMHBL «XUMHS» TPEOYET OT CTYJIEHTOB PETyJISPHOTO MOCEIIECHUS
JMEeKUWHA, a Takke aKTUBHOW paboThl HA MPAKTUYECKUX 3aHATUSIX, BBIMIONHEHUS W 3alUTHI
a0OpaTOPHBIX PpalOT, BBITOJHEHUS KOHTPOJBHBIX PA0OT M KOJUIOKBUYMOB, O3HAKOMJICHHS C
OCHOBHO U IOIIOJIHUTEIILHON PEKOMEHAYEMOH JINTEPATYPOH.

IIpyu moArOTOBKE K ISKIIMOHHOMY 3aHATHIO CTYICHTAM PEKOMCHIYETCS:

1) MPOCMOTPETh 3aAMMCU NPEIbIAYIIEH JEKIMM W BOCCTAHOBUTH B MaMATH paHeEe
M3Yy4YEHHBII MaTepHal;

2) Oerso MpOCMOTPETh MaTepHall MPEACTOSIIEH JIEKIIMH, C IENbI0 JYYIIero YCBOCHUS
HOBOT'O MaTepHaa;

3) CaMOCTOATENILHO TTPOpPadboTaTh OTACNbHBIE ()parMEHTHI TEMBI MPOILION JICKITUH, €CIN
3TO HEOOXOIUMO.

[Ipy KOHCHIEKTMPOBAHUM JIEKIMOHHOIO Marepuasia CTYIEHTaM HYXXKHO CTPEMHUTBLCS KpaTko,
CXEeMaTU4HO, TIOCJIEIOBATEIbHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIC TIOJIOKEHHS, BBIBOBI,
000011eHNs ¥ POPMYITHPOBKH, HE MHITASICh 3aMTUCATh BECh MPETMOJaBAEMbIli MaTEpHUal CIOBO B CIOBO.

IIpy IOArOTOBKE K Ja00PAaTOPHOMY 3aHIATHIO PEKOMEHIYETCS:

1) BHUMATCJIIbBHO MU3YYUTb MaTCpHUaAll HpCIlCTOSIIJ_leﬁ paGOTBI N COCTaBHUTH IINIaH €€
BBITIOJIHCHU A,
2) YACIUTL MOBBIIICHHOC BHUMAHHUC SKCIICPUMCHTAJIbHBIM 0COOEHHOCTSIM HpeI[CTO}IH_ICﬁ

paboThI (MCTIOIB3YEeMBIM PEAKTHBAM H 000PYIOBAHHIO, a TAKKE TEXHUKE PA0OTHI C HUMH);

BrmmonaaTe 1abopaTopHyro padoTy HEOOXOIMMO aKKypaTHO U MOCIIEIOBATEIbHO, OTpaXKasi BCe
€e OCHOBHBIE JTambl B JIaDOopaTOpHOM >KypHane. s yCHemHo# 3amuThl 1abopaTopHON paboThI
HGO6XOHI/IMO THIATCIIBHO H3Y4YUTH J'IGKHI/IOHHI)II\/'I H, €ClIIu 3TO HeO6XOHHMO, )IOHOJIHI/ITGHBHBIﬁ
TEOPETUYECKHUII MaTepual Mo TeMe padoThl, a TaK)Ke MPABUIHHO 3aMIOJHUTH JIA00PATOPHBIN JKypHAaT,
c/eNiaB Bce HEOOXOAMMBIE pacdeThl U CHOPMYIUPOBAB BBIBOIBI IO MPOICIIAHHON padoTe.


file:///C:/Users/Premium-PC/Desktop/Научная%20электронная%20библиотека%20(НЭБ)
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
file:///C:/Users/Premium-PC/Desktop/Президентская%20библиотека%20им.%20Б.Н.%20Ельцина
https://www.prlib.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/

IIpu noAroTOBKE K MPAKTHUSCKOMY 3aHITHIO PEKOMEHJTYETCS:

1) O3HAKOMHUTBCSI C TEMOW W IUIAHOM 3aHATHS, YTOOBI BBISICHUTH KPYr BOIPOCOB,
KOTOpbIe OyyT 00CYKIaThCs HA 3aHATUH;
2) mopadoTaTh ¢ KOHCIEKTOM JIEKIIMM TI0 TEME 3aHSATHS, a TAaKKe O3HAKOMHTHCS C

pPEKOMEHIyeMOl JuTepaTypoid © (Mpu HEOOXOJUMOCTH) JOIMOJHUTEIBHBIMU UCTOYHUKAMU
nH(pOpMaLUY B BUJE MEPHOINYECKUX U3laHui 1 IHTepHeT-pecypcoB.

[Ipu BBIMONTHEHUU TMPAKTUYECKOW pabOTHI CTyJeHTaM HEOOXOAMMO OTMEYaTh T€ BOMPOCHI U
pasnenbl, KOTOpbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IIEJIbI0 TOCIEAYIOEeH KOHCYJIbTAllUH Y
npenofaBateniss. Kaxablii CTYIEHT JODKEH CTPEMHUThCS AaKTUBHO padoTaTh HA MPAKTHYECKHX
3aHSTUSX U YCHEIIHO BBINOJHATH KOHTPOJIbHbBIE PaOOTHI.

[Ipu 1OArOTOBKE K KOJJIOKBUYMY PEKOMEHYETCSI:

1) O3HAKOMUTBCS C TEMOH W IUTAHOM 3aHSTHS, YTOOBI BBUICHUTH KpPYr BOIIPOCOB,
KOTOpBIE OyIyT 00CYKIaThCs HA 3aHATUH;

2) nopaboTaTh C KOHCIEKTOM JIEKIIMM IO TEME 3aHATHUS, a TaKKe O3HAKOMHTHCS C
peKOMeHAyeMOl JuTepaTypoll ©u (Mpu HEOOXOJUMOCTH) JOIMOJHUTEIBHBIMH UCTOYHHUKAMU
nH(OpMAIINY B BUJE MIEPUOTUICCKUX U3IaHUIN MIHTepHET-pecypCcoB.

3) caMoCTOsITeNIbHAsl paboTa Hapsly C ayJUTOPHOM MPEICTABIISET OJHY M3 BAKHEHIINX
dbopm yuebHOTO Tporecca. CamocTosiTeNIbHAsS padoTa — I3TO IUIAHHpyeMas pabdoTa CTYACHTOB,
BBINIOJIHAEMAs. 10 3aJaHUI0 M TPU METOJIUYECKOM PYKOBOJCTBE NpernojaBaTeiisi, HO 0e3 ero
HernocpeaCcTBeHHOro ydacTust. CaMmocrosiTenbHas padoTa mpeaHa3HauyeHa HE TOJIBKO IS OBJIa/ICHHS
MPEJCTABICHHON TUCIMIUITMHON, HO W JUIsl (pOopMUpOBaHMs HABBIKOB pabOTHI BOOOIIE, B Y4eOHOMH,
HAy4YHOU, IPO(ECCUOHATBLHOW ACSITeILHOCTH, CIIOCOOHOCTH NPUHUMATH HAa CeOsI OTBETCTBCHHOCTD,
CaMOCTOSITEIILHO PellaTh BO3HUKAIOIINE TPOOIEMbI, HAXOIUTh IPABHIbHBIC PEIICHUS H T.JI.

B ocBoeHMM AMCUMIUIMHBI HMHBAJIMAAMU U JIMIAMM C OrPAaHMYEHHBIMM BO3MOXKHOCTSMH
3I0pOBbsI  OOJIBIIIOE 3HAUYEHUE WMEET WHAWBUAyalbHas ydeOHas pabora (KOHCYIbTAllMH) —
JIONOJTHUTEIbHOE pa3bsiICHEHUE yUeOHOro MaTepuania.

I/IH[[I/IBI/IIIyaJII)HBIG KOHCYJIbTallun 110 npeaAMETy SIBJIIAKOTCS Ba’XHbIM q)aKTOPOM,
CMOCOOCTBYIOIIMM HWHAWBUAYAIN3alMUd OOY4YEHUS M YCTAHOBJIEHHIO BOCHHUTATEIBHOTO KOHTAKTa
MCXKAY HOperogaBarciiceM U 06yqa}oanc;1 HHBAJIMAOM WM JIMOOM C OrpaHUYCHHBIMUA
BO3MO>XHOCTSIMH 3JJOPOBBSI.

{ Martepua/bHO-TeXHHYECKOe ofecnedenne 0 JUCIHILInHE (Mmoay.10)

HanmenoBanue OcHaIIeHHOCTh [lepeuens TUIIEH3UOHHOTO
CHEIMAJIBHBIX TOMEUICHNUN CHEUAJIbHBIX TOMELICHUN IPOrPaMMHOT0 00eCTIeUEeHUs
VYueOnble aymuropun st | MeGernb: yueOHas MeOeib Microsoft Windows;

IPOBCACHUA 3aHATHN JICKIIH-
OHHOTI'O THIIa

TexHuuyeckue cpencrsa OOy4YEHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Office

VY4yeOHble ayauTOpUM  JUIs
MPOBEACHUSI 3aHATH CEMU-
HapCKOIo TUIIA, TPYNIIOBBIX U
VHJIUBUIYaTbHBIX
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHON
aTTecTaluu

Mebens: yuebHnast MmeOenb
TexHuyeckue CpeacTBa OOyYEHUS:
9KpaH, MPOCKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHble ayauTOpUM  JUIS
IpoBeleHUsT  J1abOpaTOPHBIX
pabor. JlabopaTtopus 430C.

VYyebHast nmabopaTopusi,  YKOMII-
JIEKTOBaHHAasl CIEIMATU3UPOBAHHON
MeO€eNIbI0, BBITSOKHOM — CHCTEMOM

BEHTUJIALIMH, MEJIOBBIMH TOCKaMHU,
CpelIcTBaMH TIOKapHOW —Oe3omac-
HOCTU M OKa3aHWs TEpBOM Meu-
IIUHCKOW TTOMOIIIH, JTa0OpaTOPHBIM

Microsoft Windows;
Microsoft Office




000pyIOBaHUEM: BECHl TEXHOXHMH-
YeCcKHhe, DIEKTPUYECKHE IUTUTKH,
HAOOpBl XUMHUYECKOW TMOCYIbl U
PCaKTUBOB, MATHUTHBIC MEIIATIKH C
nogorpeom MM-135H «Tarnepy,
pH-meTp «kenept-001-3.04»,
crektpodotomerp B-1100 DKO-
BblO, nabopaTopHblii HMCTOYHHK
mutanusg [IPOOKUIT B5-71/1M,
Bechl aHanmuTHueckue Adventurer
Pro AV114C

YyeOHBIC ayauTOpUHM IS
KYpPCOBOTO IMPOEKTUPOBAHUS

KypcoBas paboTa He mpeycMOTpeHa y4eOHbIM IIIIAHOM.

(BBITIOJIHEHHUS KYPCOBBIX
pabor)
JInst  caMOCTOSTEIbHOW ~ paboThl  OOy4aroImUXCs  MPEIYyCMOTPEHBI  TOMEIICHUS,

YKOMILJIEKTOBAHHBIC CIICIMATIM3UPOBAHHON MeOeIbl0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOMU C
BO3MOXXHOCTBIO TOJKIIOYeHHs] K ceTH «lHTepHeT» u obecrneueHueM J0CTyna B AJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPEly YHHBEPCHUTETA.

HanmenoBanue nomMenieHu
JUIA CaMOCTOSTEIbHOU
paboThl 00yUAIOIIMXCS

OcCHAIIIEHHOCTD IOMEIIEHUI TS
CaMOCTOSITEIILHOU
paboThl 00yUaAIOIIMXCS

[lepeveHb JIUIIEH3NOHHOTO
IPOrPaMMHOTO 00ECTICUCHUS]

[lomemenne mis camocTos-
TeIbHOW pPaboThl  00ydYaro-
IIAXCS (unTanpHBI  3al
Hayunoii 0ubinotexn)

Mebenn: yueOHast MeOeIb
Komruiekr  crnenuanu3supoBaHHON
MeOesH: KOMIIBIOTEPHBIE CTOJIbI
Ob6opynoBaHue: KOMIIbIOTEPHAs
TEXHUKA C TOJIKIIOUYEHHEM K HH-
(bopMaIiOHHO-KOMMYHHKAIIMOH-
HOU cetn «HTEpHET» M TOCTYyNOM
B 9JIEKTPOHHYIO HH(OpMalnoHHO-
o0Opa3oBaTeNbHYI0 cpexy oOpa3oBa-
TEIbHOM OpraHu3aluu, BeO-Kame-
pbl, KOMMYHHKaIIMOHHOE 000pYI0-
BaHMe, oOecrieunBaroliee J0CTyN K
CeTH MHTEPHET (ITPOBOJIHOE COEH-
HEHHEe M OecrpoBOJHOE COEAMHE-
Hue 1o TexHosnorun Wi-Fi)

Microsoft Windows;
Microsoft Office

Tlomemenue I caMOCTOS-
TEJIbHON paboThI
obOyuaroruxcs (ayzn. 431C)

Mebenb: yueOHast Mmebenb
KomriekT cnienuani3npoBaHHON
MeOeH: KOMIIbIOTEPHBIE CTOJIbI
Ob6opynoBaHue: KOMIIbIOTEPHAs
TEXHUKA C TMOJKIIOUYCHHEM K WH-
(bopMaIoHHO-KOMMYHHKAITNOH-
HOH cetn «/HTEepHET» U TOCTyIIOM
B DJIEKTPOHHYIO HH(OPMAaIMOHHO-
00pa3oBaTeNbHyIO cpelly 00pa3zoBa-
TEIHHOW OpTraHMW3aIlii, BeO-Kame-
pbl, KOMMYHHMKALHOHHOE 000py10-
BaHHe, o0ecrevnBarolee JOCTYI K
CeTH MHTEpHET (MPOBOIHOE COEH-
HEHHEe W OECIpOBOJHOE COENHE-
HUe 1o TexHojoruu Wi-Fi)

Microsoft Windows;
Microsoft Office




