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1 Heau u 3a1a4M U3y4YeHUs] AU CHUTIAHBI (MOLYJIA)

1.1 Iles1b 0CBOEHHA JUCHUILIHHBI

Teopernueckas W MpakTUYecKas  MOATOTOBKA  CTYJEHTOB IO  OCHOBHBIM
(bynmameHTanbHBIM) pasfenamM oOIIeld M HEOPraHW4YeCKOH XMMHU Uit  (OPMHUPOBAHUS
COBPEMEHHOTO €CTeCTBEHHOHAYYHOTO MHPOBO33PCHHUS, OBJIAJCHUS Oa30BHIMH 3HAHUSMHU B
00J1IaCTH XUMHUHU, TEOPUH XUMHUUYECKHX IPOIECCOB M CBOMCTB HEOPTAaHMYECKUX COCIUHCHHM,
pa3BUTHE HABBIKOB CaMOCTOSTEILHON pabOThl, HEOOXOMUMBIX Il MPUMEHEHUS XUMHUYECKHX
3HAHWH MPU U3YYEHUHN CIICIUATbHBIX TUCHIUTIINH U JAIbHEHIIICH MPaKTUUECKOU JIeATeIbHOCTH.

1.2 3agauu U CHUILTHHEI

PackpeiTHe poii XMMHUM B TIO3HAHUU TPHUPOJBI U OOECIICUYCHUW KHU3HH OOIIECTBA;
OBJIaJIcHUE 0a30BBIMH 3HAHHUSIMH B 00JaCTH XMMHH, TEOPUH XMMHYECKHUX MPOIIECCOB M CBOWCTB
HEOPTraHWYECKUX COCJAMHEHUH, Pa3BUTHE HAaBBIKOB CAMOCTOSTEIBLHON pabOThI, HEOOXOIMMBIX
JUISl IPUMEHEHHS] XUMUYECKUX 3HAHUN MPU U3YUCHUH CIICIHAIBHBIX JUCHUIUIUH U JaidbHEenIei
IIPAKTUYECKOU NEATEIbHOCTH.

1.3 MecTto aAucuMiuinHbl (MOYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucrunnuna "XUMUA" OTHOCHUTCH K 0a30BO1 qacTHu
bnoka 1 "ucrummuasl (Momynu)" ydeOHOTO IUIaHa HampamieHust noarotoBku 11.03.04 -
DJEeKTPOHUKA M HAaHOIEKTPOHUKA. B cooTBeTCcTBUU ¢ pabouyuM y4eOHBIM IJIAHOM JUCLUILIMHA
u3ydaercs Ha 2 Kypce. Bug nmpoMexxyTO4HOM aTTecTanuu: 3a4erT.

1.4 IlepevyeHb MJIAHMPYeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO AWCUHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJbTATAMHU OCBOCHHA 00pa30BaTeIbHOI IPOrpaMMbl

N3ydyenne naHHOW y4eOHOW JWCHUIUIMHBI HAmpaBlIeHO Ha (GOPMUPOBAHUE Y
00yyaroIuXxcsl CIeTYIOIUX KOMIETEHIIHMH:

KOJI 1 HaUMCHOBAaHUEC UHAUKATOpA Pe?’yJ'H)TaTI)I OﬁyquHH 10 AUCLUIIIINHC
JOCTHXCHUA KOMIICTCHIIMN

OIIK-1. CriocobeH HCIoNb30BaTh MOJOKEHHS, 3aKOHBI 1 METOJIbI €CTECTBEHHBIX HAyK M MaTeMaTHKU
JUTSL PeICHUs 33124 MHKSHEPHOU JeITeIbHOCTH

NOIIK-1.1. Hcnonp3yeT TONOXKEHUs U | 3HAET OCHOBBI OOLIECH M HEOPraHUUECKOW XUMHUH
3aKOHBI €CTECTBEHHBIX HAayK M MAaT€MAaTHKU | yMeeT TMPUMEHATh 3HaHWS B OO0JAaCTH XHMHU B
JUTS perieHus 3aja4 WHKEHEPHOH | mpodecCHOHAILHON JIeATEbHOCTH

JeSITeIbHOCTH BJa/IeeT HABBIKAMU XMMUYECKUX HCCIEAOBaHUI

HNOIIK-1.2. Ucnons3yet METOJBl | 3HAET CBOIiCTBa XUMUYECKUX CHCTEM,
€CTeCTBEHHBIX HAayK W MAaTE€MaTHKH IS | XapaKTepUCTUKH W 3aKOHOMEPHOCTH IPOTEKaHUS
perieHus 3a7a9 NHXEHEPHON A TSIIbHOCTH XUMHUYECKUX TPOIIECCOB, CBOMCTBA WM PEAKIMOHHYIO
CITOCOOHOCTE BEIIECTB.

yMeeT MpUMEHATh 3HaHWs B 00JacTH XWMHUU B
HCCIIENOBAHUAX, CBSI3aHHBIX C  JIOCTHIKEHHEM
OCHOBHBIX MPO(ECCHOHANBHBIX 3a7ad B CMEKHBIX
001aCcTIX 3HAHUH

BIIaJICET METOJIJAMHU €CTECTBEHHBIX HAYK U MaTEMaTHKH
JUISL pETIeHUS 3a]1a9 HHKCHEPHOU eI TeTbHOCTH

OIIK-2. Crioco0eH caMOCTOSATENIBHO IPOBOIUTH IKCIIEPUMEHTAIbHBIC MCCACIOBAHUS M MCIIOJIb30BATh
OCHOBHBIE ITPHEMbI 00paOOTKH U MPEICTABICHUS MTOJYUYSHHBIX JTAHHBIX

HOIIK-2.1. CaMocToATENbHO  MPOBOAMT | 3HAET  OCHOBBI ~ XMMHHM  DJIEMEHTOB,  CBOWCTBa
SKCIIEPUMEHTAIbHBIE HCCIIETOBAHMS HEOPTaHUYECKUX BEIIECTB, KOMIUIEKCHBIX
COCIMHEHU

yMeeT MpHUMEHSTh 3HaHUS B O0JacTH XUMHHU
9JIEMEHTOB U KOMIUIEKCHBIX COEIMHEHUI

BIIa/Ie€T METOAAMH XUMHUYECKUX UCCIIEIOBaHUI




KOIL 1 HAaUMCHOBAaHUC UHAUKATOpA PC3yJ’II)TaTLI 06y‘ICHI/I${ 0 AUCHUILIIINHC
JOCTHXCHUA KOMIICTCHIIMNA

NOIIK-2.2. Mcrionb3yeT OCHOBHBIC MpPHUEMBI |3HACT HpHEMbl  O0pa0OTKM ¥ MPenCTaBICHUS
00pabOTKM M MPEACTaBICHUS IIOJYYEHHBIX | SKCHEPHUMEHTAIbHBIX JAHHBIX

JTAHHBIX yMeeT TMPHMEHATh 3HAHUS B OOJACTH XUMHHU TPH
00paboOTKE W TPEIACTABICHUM 3KCICPUMEHTAITBHBIX
JTAHHBIX

BJIaACCT HABBIKAMHU 06pa6OTKI/I u MpCACTABICHUA

SKCIICPUMCHTAJIbHBIX JaHHBIX

PesynbpTaTel 00y4eHMs] IO AMCLUIUIMHE JOCTHTAIOTCA B PaMKax OCYIIECTBIIEHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENBbHOM paboThl O0OydaroUIMXCsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHUS KOMIIETEHLUH  CUUTAOTCd  CHOPMHPOBAHHBIMU  IIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUYCHHUS.

2. CTpyKTYypa M cofepKaHue U CHUILTHHBI

2.1 PacnpepaesieHue TPy10éMKOCTH JMCHUILJIMHBI 10 BUAAM padoT

OO6rias Tpy10EMKOCTh TUCHUIUIMHBI cocTaBiseT 4 3ad.ea. (144 vaca), ux pacrnpeneicHue
0 BHJIaM pa0oT MPEJICTaBICHO B TaOIHIIE.

Bu yueOHOM paboThI Bcero ®opma
4aCcOB o0yJueHus
O4dyHas
3 cemecTp
(dachn)
KonraktHasi pa6oTa, B TOM YHcJIe: 71,2 71,2
AyAUTOPHBIE 3aHATHS (BCEr0): 64 64
3aHsATHS JEKIIMOHHOTO TUTIA 16 16
JlaGopaTopHble 3aHATHS 32 32
IPAKTUYECKHE 3aHSTHSI 16 16

CEMHUHApPCKHE 3aHITHs - -
HNnas koHTaKkTHasA padora:

KonTpons camocrositenbHoi padotsl (KCP) 7 7
ITpomexyTouHnas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHUCJIE: 72,8 72,8
Kypcosas paboma - -
Ilpopabomxka yuebno2o (meopemuueckoeo) mamepuana 35 35

Buvinonanenue unousuoyanvrvix 3a0anuil (n0020moska
coobweHull, npezenmayuii)

Pecgepam - -

[ToaroToBKa K TEKYIEMy KOHTPOJIO 37,8 37,8

KonTtpoJs:

[ToaroToBka K 9K3aMeHy - -

O01as Tpy10eMKOCTh yac. 144 144
B TOM YHCJIe KOHTAKTHAsI 71.2 71.2
pabora

3a4. e 4 4




2.2 Conep:kanue TUCHUIINHBI:

Pacnipenenenrie BU0B yuyeOHON pabOThl U MX TPYAOEMKOCTH IO pazjenam

JIUCIUIUINHEI.

Pazpenbl (TeMbl) TUCIMIUIMHEI, U3ydaeMble B 4 cemecTpe (ounas gopma)

KomangecTBo yacos

IIJINHE

No HaumenoBanue pazienoB (Tem) AynuropHas Breayuutopias
Bcero pabora pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
OCHOBHBIC TTIOHATHS U 3aKOHBI
1. xumun. Kimaccuduxarms 18 2 2 4 10
HEOPraHUYECKUX COCIMHEHUN.
CrtpoeHue BelecTBa.
[Tepuoauueckuii 3aK0OH U
2. MepUoNYEcKas CucTemMa 12 - - - 12
sneMeHToB JI.1. MeHzaeneena.
XUMHUYIECKast CBS3b.
3 DHepreTuka XuMHUYECKUX 28 6 6 4 12
MIPOIIECCOB U ITYTH UX MPOTEKAHUSI.
4 PactBops1. Peakiuu B BOJIHBIX 36 3 3 3 12
pacTBopax.
O0630p CBOMCTB JIEMEHTOB U UX
5. BAYKHEUIIINX COEIUHEHMUIA. 42.8 16 26,8
KomriekcHbIC COeTMHEHUSL.
Hmozo no oucuuniune: 136,8 16 16 32 72,8
KOHTpOJIb caMOCTOATENBHOU
pabotsl (KCP) !
[IpomexyTouHast arTecTanus
(MKP) 0.2
[ToaroToBka K TeKyIemy
KOHTPOJTIO i
OO0m1ast TpyJ0€MKOCTh TIO JTUCIIH- 144

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3ansatus / cemuHapsl, JIP — maGoparopHbie
3anastusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3ieoB (TeM) TUCHUIIIUHBI:

2.3.1 3aHAaTHA JEeKIIUOHHOI0 THIIA

dopma
HanmenoBanue
No Copepxanue pasena (Tembl) TEKYLIETO
paszzena (TeMbl)
KOHTPOJISI
1 2 3 4
1. OcHoBueble oHsTHs |[Ipeamer xumuu. OcHOBHbIE TOHATHA XumuH:| KosokBuym
Y 3aKOHBI XUMHUHU. |aTOM, MOJIEKyJa, OTHOCHUTENbHAs aTOMHas U
Knaccudukanmst  |MonekynsipHass Macca, KOJWYECTBO BEIIECTBA,




HEOPraHUYECKHUX
COCTMHEHU.

MoOJIsIpHas ~ macca, OJKBHUBaJNEHT. (OCHOBHBIC
3aKOHBI XMMHH: 3aKOH IIOCTOSIHCTBA COCTaBa,
3aKOH COXpaHCHHSI MAacChl, 3aKOH ABOTaJpo,
3aKOH OSKBHBAJICHTOB. Pa3Butne xumuum B
MEXIUCIUIUTMHAPHBIX ~ HAYYHBIX  OOJIACTSX.
Kiaccel HeOpraHMYECKHX COCTUHCHUH: OKCHJIBI,
KUCIIOTBI, OCHOBaHHUS, cOJIM OCHOBHEIC CIIOCOOBI
MOJTYYCHHUs U XUMHYCCKHE CBOMCTBA.

DHepreTuka
XHUMHAYECKUX
MIPOIIECCOB U My TH
UX MPOTCKAHMUS.

TepMoauHaMuuecKue CUCTEMBI. BHyTpeHH:A
9HEpPrusi CUCTEeMbI, pabora, TeruioTa. l[lepBbrii
3aKOH TePMOAMHAMUKU. TenaoThl mpoueccoB npu
MNOCTOSSHHOM 00BEME W TpU  TOCTOSHHOM
JTaBJICHUH. OHTAJIBIINS. DK30- u
SHIOTEPMUYECKHE peakUMHU. TepMOXHMHYECKHE
ypaBHeHus. 3akoH ['ecca. CneAcTBUs M3 3aKOHA
I'ecca. CrannapTHble COCTOSIHUSI U CTAH/IAPTHBIE
TEIUIOThl 0Opa3oBaHMs BewlecTB. BTopoil 3akoH
TEPMOJUHAMUKHU. OHTpoOmnus.
CaMonpou3BOJIbHBIE W HECAMOIIPOU3BOJIbHBIE
npouecchl. PakTopbl, CHOCOOCTBYIOLIUE POCTY
SHTponuU. TpeTuil 3aKOH TEPMOJMHAMUKHU.
N306apH0-U30TepMHUYECKUIA TOTEHIIUAT (JHEPTUS
['u606ca). Hamnpasnenue MPOTEKAHUS
xumudeckux peakuuidl. Ilonsarue cpenned u
UCTUHHOM CKOPOCTHM XUMHYECKOW PpEaKIuu.
3aKOoH JEWCTBYIOUIMX MacC U TpaHMIbl €ro

[IPUMEHEHHUS. [Topsnox peaKkuuu.
MonekynsapHOCTb peaKkuuu. 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOU peakuuu oT

temneparypsl. IlpaBuno Bant-I'odda. Dueprus
akThBauMu. YpaBHeHue Appenuyca. Ilonsrtue
katannza.O0paTumMble u HeoOpaTUMble
XUMUYECKUE peakuu. XUMUYECKOE PABHOBECHE.
Koncranta paBHOBecuss U (axkToppl Ha Hee
BIIUSIOIIINE. Brixon peakuuu. CnBur
XUMHYECKOro  paBHoBecus. Ilpuamun  Jle-
[Tarense.

Komnoxsuym

PactBopsl. Peakuinu
B BOJHBIX
pacTBoOpax.

I'oMoreHHble M reTeporeHHble cucTeMbl. Dasbl.
Bunsl pactBopoB. PacTBOpUMOCTS.

CriocoOb! BbIpa)XeHUS! KOHIIEHTPAIlUU PacTBOPOB.
WneanvHbie u peanbHble PacTBOPBHI.
ConbBatauus. PacTBopeHue kKak  (U3UKO-
XUMHYecKkuil mporecc. TerioBble 3 eKTh
nporecca pacTBopeHusa. Kpucramioruaparsl.
ITpoMexXyTOUHOE TOJOKEHUE PACTBOPOB MEKIY
BEUIECTBAMM M CMECSIMH.  3aBUCHUMOCTH

Komnoxsuym




pPacTBOPUMOCTH OT TEMIIEpATypbl U JaBJICHUS.
3akon I'enpu. uddysus. Ocmoc. 3akoH BanT-
Todda.

3akoH Payist u creacTBus U3 HEro.
Konnuraruasie CBOICTBA pacTBOPOB U IPaHULIBI
X TNpuUMEHEHHs. Teopus >JIEeKTPOIUTHYECKOMN
JUCCOLMAllMMd M €€ OCHOBHBIE IIOJIOXKEHUSI.
Crenenp nuccounanuu. CuiibHble U cia0ble
anekTpoiuThl. KoHcTaHTa Auccouuanuu. 3aKoH
pazbaBinienust OcTBanbaa.

Huccommanusa Boasl. HMoHHOe mpou3BeacHUE
BOJBI. Bonopoausrit [10Ka3aTellb.
[Iporonutnyeckas teopus. IIporonuruueckue
paBHOBECHS B pacTBOpax.

pH xucnor, ocHoBaHuil u coiseld. I'ereporeHnbie
paBHOBecust "ocamok-pactBop". IlpousBencHue
PacTBOPUMOCTH. PactBopuMocTh
TPYIHOPACTBOPUMBIX AJICKTPOJIUTOB. Y CIOBUS
OC@XJICHUSI TPYJHOPACTBOPUMBIX BEIIECTB U UX
PacTBOpPEHHS.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peak-
uunu(OBP). Penokc-cuctembl. OCHOBHBIC THIIBI
OBP. CrangapTHbIil 3J€KTPOJAHBIA MOTEHIHAT U
dakTopbl Ha HEro BIUSIOUIME. YPaBHEHUE
Hepncra. Bonopoansrit BIIEKTPOI.
lanpBannueckuit  snement  (Cu-Zn). DJC
rajbBaHUYECKOro JjemeHTa. [IpaBmia 3amucu
rajbBaHUYECKUX 3JIEMEHTOB. OTnnums
raJbBaHUYECKOTO DJIEMEHTa OT DJIEKTPOIU3HOMN
STYCHKH.

Pabora, sHeprus ['u66ca, kOHCTaHTa paBHOBECUS
penokc-peaknui. OmnpeneneHue HampaBIeHUs
CaMOIPOU3BOJIBHOTO MPOTEKaHUs penokc-
poIrieccoB. DiekTpoiau3. 3akonsl Dapanes.
Koppo3zus METAJLJIOB. XUMUYECKue "
ANEKTPOXUMUYECKHE  METOJbI  3alllUThl  OT
Koppo3uu. ['agpBaHnueckas mapa.




3aHATHS/ 1a00paTOpHbIe padoThI)

2.3.2 3aHATHA CEeMUHAPCKOT0 THNA (MpaKTHYECKHe / CEMUHAPCKHE

No HaunmenoBanue TemaTuka NpakTUYECKUX 3aHATUN dopma TeKyLero
" | paznena (TemMbl) KOHTPOJIS
1 2 3 4
1. |OcHoBHBIE Pacyerst mo xumuueckuM  opmyrnam.| Konrponsnas pabota
IIOHITUS U Pacuernl 10 XHMMHUYECKHM YPaBHCHUAM.
3aKOHBI XuMuy.  |PEWIEHHE 3314 10 OCHOBHBIM IOHATHAM M
Knaccaduxams 3aKOHAaM XMUMHH.
HEOPraHUYECKUX
COCIMHECHU.
2. |DHepreTHka Omnpenenenne TeroBoro 3¢dekra peaknuu| KonrponsHas pabora
XUMHUYECKUX H €€ HallpaBJICHUA.
TPOLIECCOB U Haxoxnenue nopsaka peakuuu. M3menenue
TyTH HX CKOPOCTH PEaKIIHH. HaXO>K,Z[eHI/I? KOHCTAHTHI
paBHOBECHsI W KOHIIEHTpaUUil BEIIECTB,
TPOTCKAHUA. Y4acTBYIOIIMX B OOpaTUMON peakiuu.
[TpaBuiia cMeIIEHUs] paBHOBECHSL.
3. |PacTBOpHI. PacueTs! 17151 IpUTOTOBIEHUS PACTBOPOB. KonTponbnas pabota
Peakiuu B Ormpenenenne  TeMmneparyp KUIEHUA U
BOJHBIX 3amep3anuss ~ pactBopoB.  Pacuer  pH
PACTBODAX. pactBopoB. OmnpeneneHue pacTBOPUMOCTH
MaJopacTBOPUMBIX ANEKTPOJIUTOB.
YpaBHeHnuss anektponu3a. PacdeTsl  mo
3akoHaMm Dapaesl.
Ne Hamvenoparne TemaTuka 3aHsATHI/paboT Popwma Tekymiero
pasnena (Tembl) KOHTPOJIS
1 2 3 4
1. |OcHoBHBIE JlaboparopHass pabota Nel "OcHoBHBIE JIP
MOHSATHS U KJIAaCChl ~ HEOPraHWYEeCKUX  COEAMHEHHH'.
3akoHbl XuMuu. |Jlaboparopnas pabora Ne2 "Ompeznenenue
Knaccudukanus |[skBuBanieHTa MeTaa".
HEOpPraHUYECKUX
COCIMHEHMUIA.
2. |DHepreTHka JlaGoparopHass pabGota Ne3 "Xwumuueckas JIP
XUMHYECKUX KMHETHKAa. XUMUYECKOE paBHOBecHE" .
MIPOLIECCOB U ITYTH
UX IPOTEKaHMSI.
3. |PactBOpbL. JIaGoparopnas pabota Ne4 "[IpuroroBienue JIP
Peaknym B PacTBOPOB pa3IMYHON KOHIIEHTpALUH .
BOJIHBIX JIaGoparopnast pabora Ne5 "PaBHoBecue B
pacTBopax. pactBopax snekrponautoB. PH. Bydephsie
pacTBopsL."
JIaGoparopnas padora Ne 6 "OxucnuTensHo-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH .
4. |O0630p corictB  |[JlabopaTopHas pabora Ne7 "Xumuueckue JIP

QJICMCHTOB M UX

METOJbI aHaJIn3a BCHICCTB. KauecTBeHHbIC




BaKHEUITINX
COEIUHEHU.
Komriuiekcurie

peaKIy Ha KATUOHBI U @aHUOHBI'
JlaGopaTopHass pabora Ne§ "KomrmuiekcHbie
COCIMHEHHUS".

COCANHCHUS].

2.3.3 IlpuMepHasi TeMaTHKA KypPCOBbIX PadoT (IPOEKTOB)
KypcoBbie paboThl — HE IPETyCMOTPEHBI

2.4 Ilepeuenb y4eOHO-MeTOAMYeCKOro o0ecnieyeHnst ISt

CaAaMOCTOSITEILHOM PadOTHI 00yYAIOIUXCH M0 TUCHHUILINHE (MOIYJII0)

IlepeueHp yueOHO-METOAUUECKOTO

No HaumeHnoBanue o0ecreYeHHs TUCITUIUIMHBI 110 BBIMTOJTHCHUIO
- pazzena (Tembl) CaMOCTOSITEIILHON pabOThI
1 2 3

1. |[Ipopabotka yuebHOTO
(TeopeTnuecKoro) MaTepuaia

O6mas xumusi. Teopus u 3agaun: YdyeOHoe
nocobue [DIeKTpoHHBIA pecypc] : yueo.
nmocooue / H.B. KopoBun [m nap.]. —
OnektpoH. gaH. — Cankr-IletepOypr
Jlansw, 2017. — 492 c. — Pexum nocryma:
https://e.lanbook.com/book/97169. — 3aru.
C 3KpaHa.

Metoauueckue peKoMeHAalNH K
OpraHu3aluu ayJUTOPHOU u
BHEAYIUTOPHOMN (camocTOATENLHOM)
paboThI CTYACHTOB: METOANYECKHE

ykazanus / coct. T.II. Cropoxenko, T.b.
Ilounnok, A.B. becnanos, H.B. Jlo3za. —
Kpacnonap: Kyb6anckuit roc. yn-t, 2018.
89 c.

2. |TToaroToBKa K TEKymeMy
KOHTPOJIIO

ITyxoBckas, C.I'. KoopaunanuoHHbie
coeMHEHUs1 [OJEKTPOHHBIN pecypc]
yue6. mocobue / C.I. Ilyxosckas, H.A.
domuHa. — DnekTpoH. JaH. — BaHOBO :
UIrxXTy, 2011. — 112 c¢. — Pexum
nocryma:https://e.lanbook.com/book/4528.
— 3ari. ¢ sKpaHa.

Meroauueckue PEKOMEHIalluu K
Opra"u3anuu ayIUTOPHOU u
BHEAYJUTOPHOU (camocTOATENbHOI)
palboThI CTYJICHTOB: METOANYECKUE

ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becmamos, H.B. Jlo3a. —
Kpacnonap: Ky0auckuii roc. yu-t, 2018.
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Y4eOHO-MeTOANUEeCKIE MaTEPHUAITBI I CAMOCTOSITEIIbHON PabOThl 00YUYaIOIIUXCS
W3 YMCJIa MHBAJIMJIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310poBhs (OB3)




NPEOCTaBIAIOTCA B hopMax, alalTUPOBAHHBIX K OTPAaHUUEHHSIM UX 310POBBS U
BOCTIPUATHSA HHPOPMALIHH:

Jlis U1 ¢ HapyUICHUSIMH 3PEHUS:

— B Iie4yaTHOM (hopMe yBEIMUEHHBIM MIPUPTOM,

— B (popMe AIIEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMU CITyXa:

— B TIe4aTHOH (popme,

— B popMe JIEKTPOHHOTO JTIOKYMEHTA.

JUis U1 ¢ HapyIIEHUSIMU ONIOPHO-/ABUTaTEILHOTO anmapara:

— B reyaTtHo popme,

— B hopMe IIIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIH NIEpeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT
KOHTHHTE€HTa 00YyJaromuXxcs.

3. O6pa3zoBare/ibHbIE TEXHOJIOTHH

B xome wu3ydyeHHs AUCHUIUIMHBI MPEAYCMOTPEHO  HCIOJIb30BaHHE
CIIEIYIOMUX 00pa30BaTENbHBIX TEXHOJOTUN: METOJ MPOOJIEMHOTO W3II0KECHUS
MaTepHaia, CaMOCTOSTEIPHOE UYTEHHWE CTyJICHTaMH YYCOHO-METOIMYECKOW |
CIIPABOYHOM JIMTEPATYPHl U MOCIEAYIONIEH CBOOOIHOM AUCKYCCHH TI0 OCBOCHHOMY
UMH MaTepuajay; HCIOJb30BaHUE, WIUTIOCTPATUBHBIX BHICOMATEPHAIOB C
MOMOIBI0  MYJIBTUMEIUHHOTO  00OpyAOBaHMs. TEXHOJOTHH  JMYHOCTHO-
OpUEHTHUPOBAHHOTO OOy4YeHHMsI, [IO3BOJSIONINE CO3/]aBaTh HWHIWBUIyabHbIC
oOpa3oBaTeIbHbIC TEXHOJIOTHH.

KOMITETEHTHOCTHBIM MOAXO0J B paMKax TNPEMOJaBaHWs JTUCIIUILTAHBI
peanu3yeTcsl B UCIOIh30BAHUN HHTEPAKTHBHBIX TEXHOJIOTHA M aKTUBHBIX METOJ/IOB
(mpobnemHast Jiekius, padoTa B MaJlbIX TPYIax) B COYCTAHUU C BHEAYAMTOPHOU
paborToii.

NudopmanimonHpie  TEXHOJOTUU,  TPUMEHSEMbIE  MPU  U3YUYCHHUH
JTUCIUTUIMHBL:  KCIIOJIb30BaHWE WH(GOPMAIIMOHHBIX PECypcoB, JOCTYIIHBIX B
nH(OPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTu VHTepHeT.

AnanTuBHbIE 00pa30BaTENbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE TIPU U3yYCHHUH
JUCHUTUIMHBL  — JJIS  JIMIl C OTPAaHWYEHHBIMH BO3MOKHOCTSAMH  370POBBS
MPEIyCMOTPEHA OpTraHMU3aIisl KOHCYJBTAMA C HWCIOJB30BAHUEM DJICKTPOHHOU
TIOYTHI.

4. OueHoYHbIE CPeACTBA ISl TEKYHIEro KOHTPOJISA YCNEeBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTANNH

OneHouyHbIE CpEACTBA MpEAHA3HAYEHBI I KOHTPOJS H  OIEHKHU
00pa3oBaTeNbHBIX JTOCTHKEHUI 00y4arouMXxcsi, OCBOUBIIUX MPOrpaMMy yueOHOI
TUCTIATUTAHBI « XUMHUSD.

@OHJT OILICHOYHBIX CPEACTB BKIIOYACT KOHTPOJBHBIE MAaTEepHANIbl IS
MIPOBEJICHUS TEKYIIEero KOHTPOJIsi B (popMe KOJUIOKBHYMOB, KOHTPOJIBHBIX padoT
¥ OTYETOB IO JIAOOPATOPHBIM paboTaM U MPOMEKYTOUHOI aTTecTanuu B popme
BOIPOCOB BOIIPOCOB U 3a/1a4 K 3a4ETY.



CTpyKkTypa OLEHOYHBIX CPEeACTB /ISl TeKyllell M NPOMEKYTOYHOM
arrecTanuu

KOZ( 1 HAMMCHOBAHUC

HauMenoBaHue O11eHOYHOTO CpeacTBa

Ne Pesynprarel 00y4yeHus
n/m HHAKATOPA (B cooTBeTcTBUH C 1. 1.4) Texymuid KOHTPOJIb Hpomexyrotmas
(B cootBeTcTBHH C 1. 1.4) aTTecTalus
HNOIIK-1.1. 3HaeT OCHOBEI 00mmiel n | Komnoksuym Bomnpoc Ha 3auete
Hcnons3yet HEOPraHU4YeCKOMl
TOJIO)KEHUS W 3aKOHBI | XUMHUU
€CTECTBEHHBIX HAayK H
MATEMATHKH Juts | YMeeT npuMeHsTh | Jlaboparopras pabora, Bormpoc Ha 3aueTe,
| | pemenus sajay | SHAHWA B 067acT | KOHTpoJbHas paboTta 3aja4ya Ha 3aueTe
HHKEHEPHOU XHUMHAH B
NeATEbHOCTH podeCCHOHATTEHOM
JIeSITEIbHOCTH
BJIAJICET HaBbIKaMHu | JIaboparopHas pabota Bompoc Ha 3auere
XAUMUYECKHAX
HCCIIeIOBAHUI
HOIIK-1.2. 3HAEeT cBoiictBa | KoiokBuyM, KOHTpOIbHAS Bormpoc Ha 3auere,
Hcnonb3yeT  METOABl | XUMHYECKUX  CHUCTEM, pabora 3aZlata Ha 3a4€TC
€CTECTBEHHBIX HAayK M | XapaKTEpUCTUKH 51
MaTE€MaTHUKH Ui | 3aKOHOMEPHOCTH
pelieHus 3a7a4 | MpPOTEKaHUs
WHKEHEPHOU XAMHUYECKUX
JIESITETBHOCTH MPOLIECCOB, CBOMCTBA U
PEaKLIHOHHYO
CIOCOOHOCTH BEIIECTB.
yMeEeT npuMeHsITh | Jlaboparopnas pabora, Bormpoc Ha 3aueTe,
3HAaHUS B OOJiacTH | KOHTpoibHas pabora 3aja4ya Ha 3a4eTe
XUMHUHU B
2 HUCCIEIOBAHUSAX,
CBSI3aHHBIX c
JIOCTHKEHUEM
OCHOBHBIX
pohecCHOHATBHBIX
3alady B CMEXHBIX
00J1aCTsIX 3HAHUM
BJIAJIEET Mmeronamu | Jlaboparophas pabora, Bompoc Ha 3auere,
€CTECTBEHHBIX HAyK U KOHTPOJIbHAasA pa60Ta 3a71a4a Ha 3a4eTe
MaTeMaTHUKH TSt
peleHus 3aaa4
HWHXEHEPHOU
JIESITEIbHOCTH
HOIIK-2.1. 3HaeT OCHOBBI XmMuU | Komnoxsuym Bormpoc Ha 3auete
CaMocCTOsTENHHO 3JIEMEHTOB,  CBOMCTBa
MPOBOJUT HEOPraHUYECKHUX
SKCIIEPUMEHTAIIbHbBIE BEIIECTB,
HCCIIeIOBAHUS KOMILJIEKCHBIX
COCTMHEHUU
3 Ywmeer npuMeHsTh | Jlaboparopnas pabora, Bompoc Ha 3auere
SHaHHS B  00JacTH | KOHTpoibHas pabora 3aja4ya Ha 3a4eTe
XUMHUHA  DJEMEHTOB |
KOMILIEKCHBIX
COEJIMHEHUI
BJIAJIEET Merogamu | Jlaboparopnas pabora Bompoc Ha 3auere

XHUMHUYCCKUX




HACCIEIOBAHUHI

HOIIK-2.2. 3HAET npuembl | Kommoxsuym Bormpoc Ha 3adere
Hcnonb3yer ocHOBHBIE | 00pabOTKH u
TIpUEMBbl  00paOOTKH W | TIPEACTABIICHUS
TPE/ICTaBICHU IKCTIEPUMEHTATBHBIX
MOJTYYCHHBIX JAHHBIX JAHHBIX
YMmeet npuMeHsTh | Jlaboparopnas pabora, Bonpoc Ha 3auere

0o61acTy | KOHTpoJbHas paboTta 3ajaya Ha 3a4yeTe

3HaHUA B
XMMUH TIpH 00paboTKe U
Npe/ICTaBICHUH
IKCIIEPUMEHTAIBHBIX
JIAHHBIX

HaBbIkamu | JlaboparopHas padota Bomnpoc Ha 3auete

BIIajIeeT
00paboTKHn u
MpeCTaBICHUS

SKCIIEPUMECHTAIIBHBIX

JAHHBIX

Tunosblie KOHTPOJIbHBIC 3alaHUA WJIN MHbIC MaTe€pHUaAJIbl, HCOﬁXOIH’IMbIe AJIA

OLICHKH
XapaKTepu3yKIIUX 3Tanbl

HABBIKOB M (MJHM) ONbITA [JeATEJIbHOCTH,
(opmMupoBanus KoOMIETEeHUMH B Impolecce

3HAHMHW, YMEHUH,

OCBOEHHSI 00pa30BaTeLHONH MPOrPaMMBbI:

o vl

Koanokeuym

KoMmnereHnuuu nposepsieMmbie onieHOYHbIM cpeactBom: OIIK-1, OITK-2

Bomnpocs! k koiokBuymy Ne 1

[Ipenmer xumuu. Pa3zBuThe XUMUKM B MEXKAUCIUIUIMHAPHBIX HAayYHBIX
00JacTsX.

OCHOBHBIC TIOHSTUSI XUMHH: aTOM, MOJIEKyJa, OTHOCUTEIbHAs aTOMHas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIeCTBa, MOJISIpHAs Macca

OKBHBAJCHT, (DAKTOpP DKBHBAJECHTHOCTH, YHCIO AKBHBAJICHTHOCTH,
MOJISIpHAs Macca SKBHMBaJICHTA, KOJIMYECTBO BEIIECTBA SKBUBAJICHTA.

3aKOH TIOCTOSIHCTBA COCTaBa. 3aKOH SKBUBAJICHTOB. 3aKOH COXPaHCHUS
MaccChl BEIIECTBA.

I"a30Bble 3aKk0HBI. 3aK0H ABoraapo. Ypasuenue Kianeiipona-Menzaeneesa.

B dyem cymrHOCTh KMCTIOpOIHON KiTacCU(UKAIIMK HEOPTaHUYECKUX BEIIECTB?
CocraBbTe cxeMy Kiaccu(pUKaIMi HEOPraHMUYECKUX BEIIECTB.

OxapakTepu3yiTe TMOJIO)KEHUE HEMETAUIMYECKUX W METAIMYECKUX
3JIEMEHTOB B IIEPUOJUYECKOW CUCTEME XUMHYECKHUX diiemMeHToB JI. .
MenneneeBa. Kak uM3MEHSAIOTCS HEMETaJJIMUECKHE CBOMCTBA 3JEMEHTOB B

IIepruoJax U B I''TaBHBIX Honrpynnax?
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Kakue coeaunenusi HaszpiBatoTca okcuaamu? (CocTaBbTe CXEMy HUX
knaccudukanuu.  [IpuBemure  mpoMepbl  KHUCIOTHBIX,  OCHOBHBIX,
aM(OTEPHBIX OKCHUIOB.

Kakue BemiecTBa COCTaBIAIOT KJIacCc OCHOBaHMI? UeM 0OBACHSIETCA HAIUUKE
y OCHOBaHHUH psijia 0OIIHNX CBOMCTB?

VYKaxxkute W3BECTHbIE BaM OOLIME CHOCOOBI TMOJy4YeHHUs IIeloued U
HEPACTBOPUMBIX TUJIPOKCUI0B METAJJIOB. [IpuBeanTe npuMepsl OCHOBHBIX U
aM(OTEPHBIX TUAPOKCHUJIOB METAIIJIOB U MOKAXKHUTE CXOJCTBO U Pa3INUUE UX
XMMHUYECKUX CBOWCTB.

Kakue BemecTtBa Ha3bpiBalOT kucioTamu? [lo kakuM Mpu3HAKaM MOKHO
Kiaccu(pumpoBaTh KHUCIOTH. Kak MOXHO J0Ka3aTh NPHUCYTCTBHE B
pacTBOpE KUCIOTHI?

[IpuBenuTe MpUMEpPbl U3BECTHBIX BaM CIIOCOOOB MOJYUYEHUS KUCIIOT.
CocraBbTe cX€My, WUIIOCTPUPYIOIIYI0O XHMHYECKHE CBOMCTBA COJICH.
Hanummure ypaBHEHUS COOTBETCTBYIOIINX PEAKIIUI.

Hanuimure ypaBHEHHs peaklMii BCEX BO3MOKHBIX CIIOCOOOB MOJYUYEHUS: a)
cynbpara ammoHus, 0) xyopuga cepeOpa, B) HUTpaTa MarHus, T)
TUAPOKapOOHATa KAJIbLIMSL.

[IpuBenuTe mpUMEpHI, WUIIOCTPUPYIOIIME TE€HETHYECKYIO CBSI3b MEKIY
KJIacCCaMU HEOPTaHUYECKUX COCIUHEHHUI.

Bomnpocs! k koimokBuymy Ne 2

N3noxnure OCHOBHBIE TNOJNIOXKEHHUS Teopur bopa. Jlaiite mnoHATHE O
HOPMAaJIbHOM U BO30Y>KJIECHHOM COCTOSIHUM aTOMa.

Ha yem ocHOBBIBaeTCS KBAaHTOBOMEXaHMUECKas Teopus? M3noxure ee CyTs.
Haiite onpenenenue opoOutanu. Kak MOXXKHO oXxapaKkTepu3oBaTh COCTOSIHHE
AJIEKTPOHA B aToMe?

Kaxoit ¢pm3udeckuii CMbICT UMEET TJIaBHOE KBaHTOBOE unciio? OpOurtansHoe
kBaHTOBOE umncio? Hapucyiite popmbl opouTaiei.

Uro xapakTepuzyeT MarHuTHOe KBaHTOBoe uucio? Kakuwe opOuTanu
CIEAyeT CUYUTaTh BBIPOXKACHHBIMU? JlailTe XapaKTEPUCTUKY CIHUHOBOMY
KBAaHTOBOMY YHCIY.

Chopmynupyitite npuniun Ilaynu, npaBuno XyHIa, JHEPreTUUECKU
NpUHLAIIL, TpaBriio KileukoBcKoro.

N3 wero cocrout snpo aroma? Uto HazpiBaeTca HykJoHamu? WM3moxute
OCHOBHBIE IOJIOKEHUS IPOTOHHO-HEUTPOHHOU TEOPUU

Kak, mnonb3ysich NEpUOOUYECKOW CHUCTEMOM, MOMXKHO OXapaKTepU30BATh
XUMUYECKUN IIIEMEHT?
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ATOMHBIE MacChl 3JEMEHTOB B MEPUOJAMYECKON CHUCTEME HEMPEPHIBHO
YBEIIMUMBAIOTCS, TOI/la KAk CBOWCTBA MPOCTBIX TEJI HU3MEHSAIOTCA
nepuoandeck. Yem 3To MOXXHO OOBSICHUTH?

Kak nm3MeHsr0TCs CBOMCTBA 3JIEMEHTOB B MEPHOIaX U IJIaBHBIX MOJArPYIIax
C BO3pacTaHUEM MOPSIKOBOTrO HOMEpa dJIeMEHTAa?

[IepeuncnuTe OCHOBHBIC TUITBI XMMHUYECKOW CBsI3U. Kakas CBsI3b Ha3bIBACTCS
nonHoi? Kakue cBoiicTBa XapakTepHBI JJIsl HOHHBIX COSAMHEHUNA ?

UeM onpenensieTcs BaICHTHOCTh B MOHHOM COCTMHEHUN?

OxapakTepu3yiiTe KOBAJICHTHYIO CBA3b. [IpuBenuTe mpuMepsl COCAMHEHUIA.
B yem 3akirouaercsi OCHOBHOE pa3jinuue€ MEXJAY HMOHHOM W KOBAJECHTHOMU
CBSI3b10?

Kakue Mosnekybl Ha3pIBaloTCs NoJsspHbIMU? HenossipHeIiMu?

UTo C1y’XUT MEpOM MOJAPHOCTH MOJIECKYJI?

Kakoii cmoco6 o0pa3oBaHUsSI KOBAJCHTHOW CBSI3M HA3bIBACTCS JTIOHOPHO-
akuentopabiM? Kakue xumuueckue cBs3u umerorcs B nonax NH;" u BF4?
YKaXuTe TOHOP U aKLENTOp.

Kak o0bscHseTCs TnHETHOE cTpoeHue Mojekyasl BeCl, u reTpasapruyeckoe
— CHy?

B yem cocrout siBIeHHMe rHOpUIM3aIMU dJICKTPOHHBIX opOuTanei? Kakosa
(opma ruOpUIHBIX 00JIaKOB?

VYkaxuTe OCHOBHBIE THUITBI THOPUIU3AIIUN dJIEKTPOHHBIX OpOUTAJISH.

N3 sneMeHTOB, MPUBEICHHBIX HIKE, BBIOEPUTE T€, KOTOPHIE MOTYT OBITh
JIOHOPAMH JJICKTPOHHOM Iaphbl, U T€, KOTOPbIE MOTYT OBITh AKIENTOPaMH
npu 00pa3oBaHUH JOHOPHO-akuentopHoit ces3u: B, Cl, N, S.

JlaiiTe XapaKTEpUCTUKY BOJOPOIHOM CBSI3U. B KakuX Cilydasix BO3MOXKHO €€
obpazoBanue. IIpuBeauTe mpuUMeEpHI.

OxapakTepu3yiTe METANIMYECKYIO CBSI3b.

Bomnpocs k koiutokBuymy No 3

Uto n3yvaeT HayKa TEpMOJUHAMUKA?
KakoBbl OCHOBHBIE MTOHSATHSI, ONIPEAETIECHUS TEPMOJUHAMUKN?

Chopmynupyiite | 3akOH TepMOAMHAMHUKH W JalTe €ro MaTeMaTHYECKOe
BEIpakeHue. [louemy OH UMEET HECKOIBKO (OPMYITHPOBOK?
UYto n3yvaet TEpMOXUMHUSA?

Uro HazbIBaeTcs TEIUIOBBIM 3(DPEeKToM XUMUYECKOM peakuuu? B kakux
€IMHUIAX OH BbIpa)kaetcs?

JlaitTe onpeneneHuss SHA0- U SK30TEPMUUYECKUM PEAKLIUASIM.

JlaliTe onpeaeneHne NOHATHIO «IHTAIBIINS.

UTo mNOHMMAIOT TOJ TEIUIOTON (dHTaibIuel) o0pa30oBaHUsA CIOKHOTO
BelecTBa?

UTo MOHMMAIOT TOJA CTaHAAPTHOM TEIJIOTON (dHTaNbIUEl) 00pa3oBaHMS
CJIOXKHOTO BenlecTBa’?
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Jist 4yero HeoOXOAMMBI TaOMMIBI CTAHAAPTHBIX TEPMOJAMHAMUYECKUX
BenednH (AHC9s AG®298, AS°298) pa3IMYHBIX BEIIECTB?

Cdopmymmpyiite 3akoH ['ecca.

KakoBa ¢opmyna 1-ro cneactsus u3 3akona ['ecca?

Kaxosa ¢opmyna 2-ro cneacTBus u3 3akoHa ['ecca?

KakoBbI 0COOEHHOCTH 3alIUCH TEPMOJIMHAMUYECKOTO YPAaBHEHHUS PEAKITUN?
[Tonsitue o Il 3akoHe TepMoOAMHAMUKH.

JlaiiTe onpenenaeHue caMOPOU3BOIBLHBIM U HECAMOTIPOU3BOJIbHBIM
MpOIECCaM.

[TosicauTe TOHSATHE «dHTpOTHUs». Kak M3MEeHseTCS YSHTPOIHSI TIPH TTePeX0e
TBEPJIOTO BEIIECTBA B KUAKOE U Tra3000pazHoe?

UYro ompenenser n3obapHO-n3oTepMudeckuii moreHman AG°ygs (SHEpTUA
['u66¢ca)?

KakuM 00pa3oM BBIUHCISIOT W3MEHEHHE HM300apHO-U30TEPMUUYECKOTO
noteHImana (3aepruu ['n66ca) B pe3ynbTaTe XUMUYECKOU PEaKIUu:

a) B CTaHJIAPTHBIX YCIOBHIX (AG°0g);

0)  npu Temmeparype, OTIudaromIeiics ot cranaaptHon (AG°t)?

Kak ornpenensor CkopocTb XUMUYECKON peaKuu?

B uem oTimrune NOHATHI «CPEIHEI» U «UCTUHHO» CKOPOCTH PEAKIIUIN?
KakoBa pazMepHOCTb CKOPOCTH XUMUYECKOW PEaKLUu?

[IpuBenute QOPMYIMPOBKY OCHOBHOTO 3aKOHA XUMHUYECKOM KHUHETUKU
(3aKOH JIEHCTBHUS Macc).

KakoB ¢u3nyeckuii CMbICT KOHCTAHTBI CKOPOCTH XUMUYECKOW peaknuu?
Kakue gakTopsl BIUSAIOT HA CKOPOCTh XUMUYECKOU PEAKIIUM?

KakoBa 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEaKUuu OT TeMIIepaTrypbl?
Cdhopmymupyiite pasuiio Baut-TI'odda.

UYro npencrasiser coboil TemmnepaTypHblii KOAhGUITUEHT CKOPOCTH PEaKIIin?
B kakux npenenax oH uaMeHsiercs?

Karaynms. ['oMOreHHbIi 1 reTepOreHHbIN KaTalnns.

KaxoBbl npenicTaBieHus 0 MEXaHU3ME KaTanusa?

Kakue BemectBa Ha3zpiBalOT Kataim3aropamu? C Kakod MLENbIO HX
UCTIOJB3YIOT B XUMHUUECKHUX PEaKLIUsAX?

Kakue BemiecTBa Ha3pIBalOT MPOMOTOPAMU M HHTHOUTOpaMu Kataiusa?

B yem pazamia Mexmay HEoOpaTUMBIMU M 0OpaTUMbIMU peakiusmu? Kakue
peaKIuy Ha3bIBAIOT OOPATUMBIMU?

Uro Ha3bIBaeTCs COCTOSIHMEM XHMHUYECKOTO paBHOBecus? lIpekpaimarorcs nu
XUMUYECKHE PEAKIINH B COCTOSTHUN PAaBHOBECHUS?

Kakumu axTopamu xapakrepu3yercsi COCTOSIHUE XUMUYECKOTO PaBHOBECHS?
Kakue (hakTopbl BIUSIOT Ha COCTOSIHUE XUMUUECKOTO paBHOBECHS?
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CdopmynupyiiTe 3aK0OH ASUCTBUS MaccC JjIsl 00paTUMON XUMHUYECKOU PEAKIIUH.
KaxoB (hm3udeckuii CMbICTT KOHCTAHTBI XUMHUYECKOTO paBHOBeCHs? OT KaKux
(hakTOpOB OHA 3aBUCHUT?

Chopmymupytite npaswio Jle [latense.

KakoBo BiIMsIHHE KaTamn3aropa Ha PABHOBECHYIO CHCTEMY ?

Bompocs! k koiiokBuymy Ne 4

I'omorennble u rereporeHHble cucteMbl. @as3pl. Buabl  pacTBOpOB.
PactBopuMOCTS.

Uto Ha3bIBaeTCsl KOHIEHTpanue pactBopa? [laiite onpenesieHre MOHSATUIO
«pactBOpbl». Kakne KOMIIOHEHTHI pacTBOpa CUMUTAIOTCS PACTBOPUTENIEM?
PacTBOpeHHBIM BELIECTBOM?

ConbBaranusa. PactBopenune kak (GU3MKO-XUMHYECKUH mporecc. TermoBbie
3¢ (deKThI mpoiiecca pacTBOPEHHUSI.

JlaliTe omnpeneneHue TMOHATHSAM «MaccoBas [JOJIsD», «MOJIbHAs —JOJISH»
pacTBOPEHHOr0  BemecTBa. YTO Takoe€ MOJSPHOCTb, MOJSIJIBHOCTb,
HOPMAJIBHOCTB PacTBOpa?

TeroBele 3¢ ¢dexTel  mporecca pacTBopeHus.  Kpucramioruaparsl.
[TpomMexyTOUHOE MOJI0KEHUE PACTBOPOB MEXKIY BEIIECTBAMHU U CMECIMH.
3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYpPhl U TaBICHUA. 3aKOH | eHpH.
Huddysus. Ocmoc. 3akon Baut-I'odda.

UeM oTinMyaeTcs [aBJEHHE Mapa pacTBopa OT JABJICHUSA Mapa YUCTOrO
pactBopurena? [IpuBeaure paznuunsie GOpMyIUPOBKHU 3aKoHa Payiis u ero
MaTeMaTUYECKHUE BbIPAXKECHUSI.

B uem oriauume TeMmmeparyp KUIIEHHSI M 3aMep3aHus pPacTBOPOB
HEDJIEKTPOJIUTOB OT TE€X K€ BEIWYUMH I YUCTBIX pPacTBOPUTENEH
(HEDNIEKTPOIUTOB)?

[ToueMy pacTBOpBI KHCJIOT, OCHOBaHUM, COJIEH HE MOJUYMHSIOTCS 3aKOHAMHU
HJIeaJIbHBIX PaCTBOPOB?

JlaiiTe onpenesieHue dIEKTPOIUTHUYEOCKON Aucconnanvu. KakoB MexaHu3m
AIEKTPOJUTHYECKON AUCCOUNALAN?

Urto npenctaBisioT co6oit amdoTepHbIe AIEKTPOJUTHI (aMPOTUTHI)?

Kakue »1eKTpoIuThl OTHOCATCS K CUJIBHBIM, a Kakue — K ci1adbiM? OT Kakux
dbakTopoB oOHa 3aBUCUT? UTO Ha3bIBAE€TCs CTENEHbIO JUCCOIUALIUU
anekTpoauTa? OT Kakux (PakKTOPOB OHA 3aBUCUT?

B kakux cinydasx peakuuu oOMeHa B pacTBOpPaX SJIEKTPOJIUTOB MPOTEKAIOT
MPAKTUYECKU 10 KOHIa?

Uto Takoe BOAOpOAHBIN Moka3zaTenb? Kak ero Beruncistor? Kak ¢ momMoIsio
pH xapakrepusyercs peakumsi pacTBopa: a) Kucias;, 0) HEWTpaiabHas; B)
nieao4yHas?

[TpoTonutnueckas teopus. [IpoTonuTruueckue paBHOBECUS B paCTBOPAX.
['ereporenubie paBHOBECHS "ocamok-pacTBop". [IpousBenenue



17.

18.

19.

20.
21.

22.

23.

24,
25,
26.

27.
28.

29.

30.

31.

32.
33.

34.

35.

PacTBOPUMOCTH.

PacTBOpUMOCTE TPyJIHOPACTBOPUMBIX 3JEKTPOJIUTOB. Y CIOBUSL OCAKICHUSA
TPYAHOPACTBOPUMBIX BEILIECTB U UX PACTBOPEHUSI.

JlaiiTe onpeneieHue MOHITHUAM «AJIEKTPOOTPHUIATEIBHOCTEY», «OTHOCH-
TEJbHAsA AJCKTPOOTPULIATEILHOCThY, «CTEIEHb OKHUCIeHHUs». Kak pac-
CUHTBHIBAIOT CTENIEHbh OKHUCJICHUS 3JIEMEHTOB B HEUTpaIbHOM MoJeKye?

B cioxxaom none?

Kakue peaknyu Ha3bIBAIOTCS OKHUCIHUTEIBHO-BOCCTaHOBUTEIBHBIMU (OBP)?
UeM OHM OTIMYAKOTCS OT JAPYrMX TUIOB peakuuid? Ha kakue THUIIbI
MOJIPA3ICIISIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN?

B dem CymHOCTh TEOpHUH OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX MPOLIECCOB?
Kakune BemiecTBa Ha3bIBaIOT OKHUCIMTEIISIMHU, 4 KAK€ — BOCCTAaHOBHTE-
namu?  Kakoii mpouecc Ha3bIBalOT OKHUCICHHEM, a Kakoh —
BOCCTAHOBJICHHEM ?

Kak MeHSIOTCS CTENEeHM OKHCIICHHMS BOCCTAHOBHUTEIS M OKHCIMTEISA B
MPOLIECCE OKHUCIMUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii? MOoXeT nu
OKHUCJIMTEJIbHO-BOCCTAHOBUTEIbHBIM  MPOIECC MOPOTEKaTh TOJBKO
MEXAY OKUCIUTEIISIMU? TOJIbKO MEXTy BOCCTAHOBUTEISIMU ?

YeMm ompeaensstoTcs: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CIIOCOOHOCTH
npocThIxX BemecTB? [lonp3ysace [lepuoanyeckon cucTeMom 2JIIEMEHTOB
. . MenpaeneeBa, Ha30BUTE U3 YUCJIA MMPOCTHIX BEIIECTB:

a) Ba’KHEHIIINE OKHCIIMTEIIH,

0) BaKHEHIIIME BOCCTAHOBUTECIIH.

HazoBure 1mo 5 TUNMYHBIX OKHUCIUTEJIEH U BOCCTAHOBUTEJICH M3 UHcClia
CJIOKHBIX BEIICCTB.

Cdhopmynupyiite MeTo AJIEKTPOHHOTrO OajaHca.

Kak paccuuThIBalOTCS HSKBUBAJEHTHI W OKBUBAJCHTHBIE MAacChl
OKHUCJIHUTEIISI 1 BOCCTAHOBUTES?

JlaliTe ompeneneHre TOHATHIO «IJIEKTPOXUMHUYECKas cucTeMa». Kakum
00pa3oM MOJPa3ACIISIOT JIEKTPOXUMUUECKUE CUCTEMBI?

Uro HasbiBaeTcs syekTpoAoM? [laiTe onpeneseHne NOHITHIO «AJIEKTPOIHBIN

MTOTEHINAID.

Uro mnpexacraBnsieT coOOW CTaHIAPTHBIM BOAOPOAHBIA 3nekTpon? Urto
Ha3bIBAECTCS CTAHJAPTHBIM DJIIEKTPOAHBIM MOTeHIuaioM? Kakue yciaoBus
OPUHITBL B KadecTBe CTaHAapTHBIX? Kakum 00pa3oM  BBIYUCISAIOT
PABHOBECHBII MOTEHIIUAT B YCIOBUSAX, OTIUYHBIX OT CTAHAAPTHBIX ?

Uro npezacrapisieT coO0M raibBaHUYECKUHN 3JIEMEHT?

Haitite ompenenenue DJ[C ranpBaHmdeckoro sjemMeHTta. Kakum o6pazom
BEIUUCISIOT DJIC B cTaHIAapTHBIX YCIOBUAX? B HECTaHIAPTHBIX yCIOBUSAX ?
JlaliTe onpenesieHne MOHITUIO «AJIEKTPOJIM3». Kakne mporeccsl npoTeKkaroT Ha
aHOJIC M KaTOJIe TIPH AJIEKTpou3e?

KaxkoBbl paBuna snektponusa ais anoga? Jis katona?



36.

37.

38.

39.

40.

41.
42,

A

B kakoii mocnenoBaTeNbHOCTH OyAyT BOCCTaHABIUBATHCS

KaTUOHBI METAJUIOB MPHU AJIEKTPOJIU3€ PACTBOPOB COJEH 3THUX
METaJJIOB B OJITUHAKOBBIX KOHIIEHTpAIUAX?

KakoBo nmpakTuueckoe 3HaueHUE 3JIEKTpoJin3a’?

ChopmynupyiiTe 3aKOHBI, OMUCHIBAIONINE KOJIMYECTBEHHbIE COOTHOIICHHUS
IIPU AJIEKTPOIU3E.

Uto HaspiBaeTcs koppos3ued metawia? Kakue TUMBI KOPPO3UHM METAJUIOB
BaM U3BECTHBI?

B dyem cMbICIT 3NIEKTPOXUMUYECKON KOPPO3UU METAIOB?

KakoBbI OCHOBHBIE METO/IbI 3AIITUTHl METAJIOB OT KOPPO3UU?

Uto nmpeACcTaBIsSIIOT COO0M IEKTPOXUMUYECKUE METO/IbI 3aI[UThI?

Bomnpocs k koiutokBuymy Ne 5

Kiaccuduxanus 1 pacnpocTpaHeHHOCTh XUMHUYECKUX JIEMEHTOB.
Bonopon. Bona. O0mias xapakTepucTika, CTpOSHUE U CBOMCTRBA.
I"anorensr. O6mIas XapakTepUCTUKa, CBOMCTBA MPOCTHIX BEIIECTB U UX
COCIMHEHNH.

Kucnopoa. Xanskorensl. O01as xapakTepucTHKa, CBOMCTBA MPOCTHIX
BEIIECTB U UX COCAUHECHUMU.

[Toarpynma azota u pochopa. OOmas xapakTepucTUKa, CBOMCTBA MPOCTHIX
BEIIECTB U UX COCAUHECHUM.

[Toarpynma yriepona u kpemuus. O0miasi XapakTepucTrUKa, CBOUCTBA
IIPOCTHIX BELIECTB U UX COCAUHEHUM.

Mertaibl 1 uX 001Ie CBONCTBA.

XuMus IEPEXOIHBIX MeTaI0B. KOMILIEKCHBIE COETMHEHUSI.
Koopnunanunonnast reopust Bepuepa.

JIuranapl. TUnbl KOMILJIEKCOB. JIGHTaTHOCTb.

Xenatsl. [Ipupona xuMuuecknx CBA3€H B KOMIUIEKCHBIX COCAUHECHUSX.
HomeHnknatypa KOMIUIEKCHBIX COEIMHEHU. MarHuTHBIE CBOMCTBA
COCIVHEHNH.

Kpurepuu oueHku

2) yKka3aHue TOYHBIX Ha3BaHUU U
OIIPEICIICHU;

3) mpaBuibHas HOPMYITUPOBKA MTOHATUHN U

Kpurtepuu Onenka YpoBennb
1) monHOE packphITHE BOMPOCA; «OTJIMYHOY MOBBIIICHHBIN
(MpOABUHYTHIN)

YPOBEHb




KaTEeTOpUi;

4) caMOCTOSITENBHOCTh OTBETA, YMEHUE
BBOJUTH U UCIIOJIE30BAaTh COOCTBEHHBIE
KJIACCU(PUKALMU U KBATHPHUKAIUH,
aHAJIM3UPOBATh U JIeJaTh COOCTBEHHbIE
BBIBO/IBI 10 pACCMaTPUBAEMOU TEME;

5) UCIOIB30BAHKUE TOTOJHUTEILHOU
JUTEPATYPHI U UHBIX MAaTEPHAJIOB U JIp.

1) HeIOCTaTOYHO MOJHOE, IO MHEHUIO
MpernoiaBaTess, PACKPhITUE TEMBI,

2) HeCyIlIECTBEHHbIE OIINOKHU B
ONPENIECIICHUH MIOHITUN U KATETOPUH U T.
1., KApJAMHAIBHO HE MEHSIOIINX CYTh
W3JI0KEHNS,

3) ucrnosb30BaHUE yCcTapeBIIEH yUeOHON
JUTEPATYPHI U APYTUX UCTOUHHUKOB.

«Xopouio»

0a30BBI YPOBEHB

1) oTBET OTpaxkaeT o01Iee HapaBIICHNUE
U3JI0KEHUS JICKIMOHHOTO MaTepraia v
MaTepurajia COBpEMEHHBIX YUYCOHUKOB;

2) HaJIU4Yue I0CTaTOYHOTO KOJNYECTBA
HECYUIECTBEHHBIX MJIU OJHOM-JIBYX
CYILIECTBEHHBIX OLITMOOK B OMpeIeICHIN
MOHSATUM U KaTETOPHUN U T. IL.;

3) ucmnosib30BaHUE yCcTapeBIIel yaeOHOM
JUTEpaTyphbl U JPYTUX UCTOYHUKOB;

4) HECTTIOCOOHOCTh OCBETHUTH
npoOJieMaTHKy y4eOHON JUCIUTUIMHBI U

Ap.

«YJIOBIIETBOPHUT
EIIBbHO»

MTOPOTOBBIIN
YPOBEHB




Konumponvnwvie pabomut
Komnerenuuu nposepsieMble 0LleHOYHbIM cpeacTtBom: OIIK-1, OIIK-2.

Kontponbnas pabora Ne 1
Bapuanrt 1

Ckonpko TpaMMOB KapOoHaTa KaibliMsl oOpasyeTrcs Ipu peakmuu 42 1
OKCHJIa KaJIBIIUS C TOPIMEN YTJIEKHCIIOro raza, KoTopas Mpu TeMIlepaType
27°C u naBnenun 113,5 xlla 3anumaet 06beM 19768 mi? CKOIBKO MOJIEKYIT
COAEPKUTCS B JAHHOM MOPIMHU ra3a’?

HexoTopoe konmuecTBO MeTalljia, 3KBUBAJEHTHash Macca KOTOPOTO paBHa
27,9 r/mMmonb, BeITeCHSET U3 KUCIOTHI 1400 M1 BOgopoaa, U3BMEPEHHOTO TIPH
H.y. Onpeaenute Maccy MeTtaia.

Ompenenure MOJCKYJISIPHYIO (GopMyITy coeauHeHus1, coaepxariero 38,61%
kanmusi, 13,86% azora, 47,53% xkucinopoaa. MouiekyssipHas macca 3TOro
coeauHeHus pasHa 101.

Bapuant 2

CKoJIbKO TpaMMOB KapOOHaTa Kaiblus oOpa3yeTcss MpU B3aUMOJEHCTBUH
37 T rUApOKCHUAA KalbUusd C MOPUMEHW YTJIEKUCIOrO rasa, KoTtopas IIpH
temrniepatype 25°C u paBnenun 111,457 klla 3anumaer oOobem 8887 mn?
CKOJIBKO MOJIEKYJI COAECPIKUTCS B TAHHOM NOpLuu ra3a’?

Hekoropoe koimuecTBO MeTalia, SJKBUBAJIEHTHASI Macca KOTOPOro paBHa 28
r/MOJb, BBITECHSET W3 KuciaoThl 0,7 1 BOmOpOAa, U3MEPEHHOIO MpU H.Y.
Onpenenure Maccy MeTala.

Onpenenute MOJEKYJIIpHYIO (HOPMYITy COeIUHEHMS, coaepkarmiero 33,3%
Hatpus, 20,29% azora, 46,38% kucnopoga. MoJiekyisipHas Macca 3TOTO
COeMHEHUA paBHa 69.

Kontposnbnas padora Ne 2
Bapuanrt 1

[Ipu cTaHgApPTHBIX YCIOBUSIX TEIUJIOTA MOJIHOTO CTOpaHus YyepHoro ¢ochopa
paBHa 722,1 kJIx/Moib, a TEmJIOTa IOJHOTO cropanums Oemnoro docdopa
760,1 xJIx/mons. YUemy paBHa TeruioTa mpeBparieHus yepHoro docdopa B
OeIbIil IpU CTAaHJAPTHBIX YCIOBUSIX?
Y cTaHOBUTH, BOBMOKHO JIM B CTAHIAPTHBIX YCIIOBUIX npu 25°C mpoTekaHue
peaKInu:

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



Haiitu termoBoit a¢gdexT peaxiuu, eciu B pesyibTaTe oopazoBasioch 111,5
r PbO.

Bo ckonpko pa3 HYXHO YBEIMYUTH JABJIE€HUE, YTOOBI CKOPOCTh
AJIEMEHTApHOM OJHOCTaauiiHOW peakiuu 2A + B, = 2AB B 3akpeiTom
cocyne Bo3pocia B 1000 pa3? Onpenenure MOpSAOK PEAKIIUH 110 BEIICCTBY
A, o BemecTBy B 1 cyMMapHBIi(00IIIHIA) TOPSIIOK PEAKITHH.

4, OOpatuMasi  3K30T€pMHUECKas peaklus OINHUCHIBAETCA  YpPaBHCHUEM
A(r.) + B(r.) =2C(r.)

Cmemanu o 1 monp Bcex BemiecTB. [locie ycTaHOBIIEHHS paBHOBECHS
cmecu obHapyxkeHo 1,5 moinp BemectBa C. HailTu KOHCTaHTy paBHOBECHS

(00bEeM PeaKITMOHHON CHCTEMbI CYUTATh MIOCTOSIHHBIM M PaBHBIM 11).
Kak cmecTuTcst paBHOBECHE TIPH:

a) YBEIUYCHUN JAaBJICHUS

0) YMEeHbIIIEHUH TeMITepaTyphl

B) YBeIMYEHUU KOHIICHTpaIuu BemecTBa C

1) YMEHbIICHUH KOHIIEHTPAllUK BellecTBa A

Bapuant 2

1. [Ipyn cTaHmapTHBIX YCIOBUAX TEIJIOTa MOJHOTO XJOPUPOBaHUA Tpaduta
paBHa 103,3 k/[>x/mMoJib, a TEMaOTa MOJHOTO XJOPUPOBAHMS ajMasza paBHa
105,6 x/Ix/monb. UeMy paBHa TemioTa MpeBpalieHus rpagura B aamas npu
CTaHAAPTHBIX YCIOBUSIX?
2. Y CcTaHOBUTH, BO3MOKHO JIM B CTAHAAPTHBIX yCIOBUAX IpH 25°C nporekanue
peaKInu:

N2(r) +1/202(r) = N2O(T)

Haiitu TemnoBoil apdext peakuuu, ecnu B pe3ysibrare oopa3zoBaigoch 220 r
N2O.

3. Bo ckonmpkO pa3 HYXHO YBEJIWYUTh [IaBJICHUE, YTOOBI CKOPOCTH
3JIEMEHTApHOW OJHOCTaauiiHON peakumu 2A + 2B = 2AB B 3akpbITOM
cocyjie Bo3pocia B 256 pa3? Onpenenure MOpsAI0K PEaKIuu 10 BEIISCTBY A,
1o BeniecTBy B 1 cymMmapHbIii(001I1il) MOPSA0K peaKIilnu.

4, OO6paTuMas SHIOTepMUYECKas PEaKIusl OIMChIBACTCS YPaBHECHUEM

A(r.) +2B(r.) = C(1.)

Cmewmranu no 2 Monb Bcex BemlecTB. llociie ycTaHOBIEHUS paBHOBECHS
cMecH oOHapy»keHo 2,5 moiib Bemectsa C. HailTu KOHCTaHTY paBHOBECHSI.



(0OBEM pEeaKIMOHHOM CUCTEMBI CYMTATh MIOCTOSTHHBIM M PaBHBIM 11)
Kax cmectutcs paBHOBecHe TIpH:

a) YBEIWYEHUHU JIaBJICHUS

0) YMeHbIlIEHUN TeMITepaTyphbl

B) YMeHbIIEHUU KOHIIeHTpaluu BemiectBa C

1) YBenu4yeHUU KOHIICHTpaIluy BeliecTBa B

KontposnbHas padora Ne 3
Bapuanr 1

CKOJbKO MUJUITMIUTPOB KOHIIEHTpHpoBaHHOTO pactBopa HC1 (nmromnocmo
= 1,19 r/mn), coxmepxamero 38% (macc.) HCIl, HyXHO B3Th I
npurotoBieHus ln 2H pactBopa?

ITpu 315 K pgaBneHue HACBHIIEHHOTO Mmapa HaJa BoJgou paBHO 8,2 klla.
Ha cxonbko MOHMU3UTCS NaBJEHUE Mapa NpU YKa3aHHOW TeMImeparype,
eciii B 540 r Boawl pactBOopuTh 36 r rmoko3sl CeHi1206? Ilpu kakoit
TeMIEpaType HAYyHET 3aMep3aTh MOJYYEHHbIM pacTtBop? (TIIHOKO3a
HEJIeTyy4a)

Paccuutaty koHueHtpaunuto uoHoB CH3COO~ B pacTBOpeE,
I 1 koroporo comepxkutr 1 monp CH3COOH u 0,1 mons HCI, cuuras
IUCCOLUAIIMIO TOCICIHEN MOTHOM.

Bo ckonbko pa3 pacrtBopumocts AgBr B 0,001M pactBope NaBr mensiie,
yeM B Boje?

Beruucnute Maccy cepeOpa, BBIICIMBIIErOCs Ha KaTole MpHU
NPONyCKaHUM TOKa CUJIOM 6 A uepe3 pacTBOp HUTpara cepebpa B
teyeHue 30 MuUH. 3anuIIUTe KaTOJHbIC U aHOJHBIC MPOIIECCH U 00IIee
ypaBHEHUE DJIECKTPOIHU3A.

Bapuant 2

Ckonpko MHUUIIATPOB  96%-HOro (mo macce) pactBopa HySOq
(nromuwocme = 1,84 T/MII) HYXHO B3STh [JIS NPUTOTOBJICHUS 11
0,25H pacTtBopa?

[Tpu 293 K pgaBneHue HACBIIEHHOrO mapa Haj Bogou paBHo 2,34 klla.
Cxonbko rpammoB riunepuHa CsHs(OH)s Hano pactBoputh B 180 r BOJBI,
yTOOBI MOHU3KUTH NaBiieHHe mapa Ha 133,3 Ila? [Ipu kakoil Temmeparype
HAa4yHET 3aMeP3aTh MOJTYUYECHHBIN pacTBOp? (MIULEPUH HENETYY)

Paccuntarh KOHIIEHTpallMIO HOHOB Bojopoaa B 0,5 M pactBope
mypaBbuHO# KucioTet HCOOH, ecnu x 1 1 atoro pactBopa no6asuts 0,1



Mok coau HCOONa? CuurtaTh, 4TO COJb MOJHOCTHIO JUCCOIMUPOBAHA.
O0BeM pacTBOpa Mocje J00aBICHUS COJTM CYUTATh HEU3MEHHBIM.

4, Bo ckonbko pa3 pactBopumocts ZNS B 0,005 M pactBope Na,S MeHblIie,
yeM B Boje?
S. CkoJbKO BpeMeHHU NOTpedyeTcs nAjs MOJHOTO0 pas3jioXeHus 2

MOJIEl BOABI TOKOM cHJIOH 2 A? 3anummure KaTOAHBIE W aHOIHEBIC
MPOIECCHl U 00Ilee YpaBHEHHUE DIICKTPOJIU3A.

Ounenka

[To pe3ynbTaTaM MPOBEPKU PACCUUTHIBACTCS KOI(D(UIUEHT YCHEITHOCTH KaK OTHOIICHHE YUCIIa
MPABUJIBHO CIIETAHHBIX 33JJaHUH K 00IIeMy YHCITy 3a/laHui (BhIpaKaeTcs B MPOLIEHTAX).

IIIkajia nepeBoja 3HaYeHU KOI(PPUIIHEHTA YCIEIIHOCTH B TPAAUIMOHHYIO OI[EHKY
91 — 100 % «OTITUIHOY

74 — 90 % «xopor1o»

61 — 73 % «yaOBIETBOPUTEIHLHO

0 — 60 % «HeyIOBIETBOPUTEIHLHO
Omuembut no n1adopamopHvim padomam
Komnerenuuu npoBepsiemblie oneHoUYHbIM cpeacTBom: OIIK-1, OIIK-2
Ilepedyennb 1a00paTOPHBIX padoT

JlabopaTtophas pabota Nel "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUMN" .
JlabopaTtopHas pabota Ne2 "Onpenenenue KBUBaJICHTa MeTaIa".
JlabopaTtopHas pabota Ne3 "Xumuueckast KWHETUKA. XUMHUECKOE paBHOBecue' .

JlaGopatopnas  pabora  Ned  "[IpuroToBieHue  pacTBOPOB  Pa3IUYHOU
KOHIIEHTpaluu".

JlabopaTopHass pabora Ne5 "PaBHoBecue B pacTBOpax 3iekTpoiauToB. PH.
bydepubie pactBopsl."”

JlabopaTtopHas pabota Ne 6 "OKucIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIIHH".
Jlabopatopnas pabora Ne7 "XuMmHUecKue METOJbI aHalW3a  BEIIECTB.
KauecTBeHHbIE peaklMU Ha KATUOHBI U AHUOHBI"

JlaGoparopHas pabota Ne8 "KomruiekcHbie coeuHEeHUs ",

YKa3zaHusl K COCTABJICHUIO OTYETOB O BBINOJHEHUHU PadoThI

Bce HaOmrofeHWS W BBIBOJABI MO 3KCIEPUMEHTAIBHOW paboTe ciemyer
3aHOCUTH B paboumnii )KypHaj, OTpaKaroIIMi BCIo paboTy cTyaeHTta. Ha o0moxkke



WIM Ha IEpPBOM CTpaHHULE KypHaJIa JOJDKHBI OBITh HamMcaHbl (amuins
CTYJIEHTa, €r0 MHMIMAJIBI, HOMEp IPYIIbl U HAa3BaHWE NPAKTUKyMa. 3alllCH B
KypHaJle  MPOM3BOJAT  TOJBKO  YEPHWIAMH, JIAKOHHUYHO, aKKypaTHO,
HEIOCPENCTBEHHO M0CIIE TPOBEICHUS OMbITA. 3aIUCh JOJDKHA COACPKATh!

1. JlaTy BbIIIOJIHEHHS paOOTHI.

Haszpanue TeMbl 1 Ha3BaHHE OIIBITA

ITocnenoBaTenbHOCTh MPOBEICHUS ONIEPALMNA OIIBITA.
Omnucanne yClIOBHN NTPOBEACHUS OIIBITA.

PucyHOK unm cxemy KCIoJIb3yeMoro npuodopa.

YpaBHEHUS BCEX MPOUCXOASAIIMNX B ONBITAX PEAKIIUM.
M3meneHne OKpacKu BELIECTB, BBIACICHUE U XapaKTep OCalKa.
Pacuetsl, mpoBOAMMBIE TP BBINIOJIHEHUU PAOOTHI.

©oNo Ok W

. OTBETHI HA TIOCTABJICHHBIC B PYKOBOJICTBE BOIIPOCHI.
10. BeIBOEL.

Pexomenmyercst st pabodero >kypHaia B3ATh OOIIYIO TETPajb B KIETKY.
Otyer mo nabopaTopHON pabore odopMIsieTCs Ha JABYX pa3BEPHYTHIX
JTUCTaX TETPaau 1o cieayromen Gopme:

JlaGopatopHas pabota Ne
Tema:
Ne | HasBanue | YcnoBusa | HaOGmrone YpaBHeHUs BriBog
OIIbITA OITBITA HUSA peakIui bl

OTyeTpl  JTOJDKHBI ~ OBITh ~ AKKypaTHBIMH, KpPaTKHUMH, OTOOpaxaTh
HanOoJIee CyIeCTBeHHbIE MOMEHTHI M BHIBOJIBI OIIBITA.

Kpurepun ouenkun

Kpurepuu Ouenka YpoBeHb
Brnanenve  HaBblKamMu — [JIAHUPOBAHMS, 3a4TEHO MOBBIIIEHHBIN
IIPOTHO3UPOBAHUS 151 IIPOBEICHUS (IpOJBUHYTHIN )
XUMHUYECKOTO IKCIIEPUMEHTa, 0e30TMacHOM YPOBEHB

paboTbl B XMMHYECKOW sabopaTtopuu;
BJIQJICHHE TpUeMaMu  pa3paboOTKu |
peanuzanum METO/I0B CHHTE3a
KOOPAMHAIIMOHHBIX COCTMHEHHUIA,
BJIQJICHNE  TEXHUKOH  OKCIIEPUMEHTA,
npueMaMu ~ U3MEpeHus  (UBNYECKUX
BEJIMYMH C  33JJaHHOM  TOYHOCTBIO;
BJAJICHHE  HaBbIKaMH  paboOThl  Ha




npulopax, aHaliW3a W HWHTEpHpeTaIiu

ITOJTyYE€HHBIX DKCIEPUMEHTAIIBHBIX
pPE3yIbTaTOB.
Brnanenune HAaBBbIKAMH IIPOBEICHUS 3a4TEHO 0a30BBIi YPOBEHb

XHUMHAYECKOTO IKCIIEPUMEHTa, 0€30IacHOi
paboTBl B XUMHYECKOH J1abopaTopuu;
BJIAJICHUE METOIaMH CHHTE3a
KOOPIMHAIIHOHHBIX COC/IMHCHUN;
BIQJICHUE  TEXHHKOM  JKCIIEPUMEHTA,
npueMaMu  U3MepeHHs  (pU3MYECKHX
BEIIMYMH C  3aJaHHOM  TOYHOCTBHIO;
BJaJIcHUEC  HaBblIkaMu  pabOTBl  Ha
npubopax, aHajau3a H HHTEpIpeTaIiH

MOJTYyYE€HHBIX AKCIIEPUMEHTAIIbHBIX
pE3yIbTATOB.

OtcyTcTBHE BJIAJICHUS HaBBIKAMH | HE 3a4TEHO YPOBEHB
XUMHUUYECKOTO IKCIIEPUMEHTA, 0€30MmacHOM He chopMupoBaH
paboThl B XUMHUYECKOH JabopaTopuu;

HEBJIAJICHUE METOJaMHU CUHTE3a

KOOPANHAIIMOHHBIX COCMHEHUI;

OTCYTCTBHUE BIIQJICHUS TEXHUKOU

HKCIIEPUMEHTa, TpHUeMaMu HU3MEpEHUs
bu3MUeCKUX  BEJIMYMH C  3aJIaHHOM
TOYHOCTHIO; OTCYTCTBHUE BIIAJICHUS
HaBBbIKAaMU pabOTHI HA MPUOOpax, aHaIKU3a
u WHTEPIPETAINH TIOJTYYCHHBIX
DKCIIEPUMEHTATIBLHBIX PE3YIbTATOB.

o

3ayeTHO-IK3aMeHAIIHOHHbIE MATEPHAJIbI
JJIS1 IPOMEKYTOYHOM aTTecTalMU (IK3aMeH/3a4eT)

Bomnpocs! 1151 IOATOTOBKH K 3a4€Ty
KoMnereHnuu npoBepsieMble o1leHOYHbIM cpeactBom: OIIK-1, OIIK-2

[Ipenmer xumuu. Pa3BuTHe XUMHM B MEXIAUCUUIUIMHAPHBIX HAYyYHBIX
00J1aCcTSIX.

OCHOBHBIC TTOHATHUS 1 3aKOHBI XUMHUH.

OKBUBaJICHT. 3aKOHBI YKBUBAJICHTOB.

Okcunapl, OCHOBAaHUS: OCHOBHBIE CIOCOOBI TOJYYEHUS U XUMUYECKUE
CBOMCTBA.

Kucnotsl, coii: 0OCHOBHBIE CLIOCOOBI MOJIYYEHUS U XUMHUYECKHE CBOMCTBA.
Crpoenune aroma. Moaenu atoma. IIpotonsl. HEUTpOHBI. DNEKTPOHBI
KBanToBbIC uncia
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BonnoBas ¢yukius. Buasl opoutaneit

[Tpyraumn Iaymm. [IpaBuno Xynna. [IpaBuia Kneukosckoro.

DHeprus MOHU3aLUHU, CPOACTBO K IEKTPOHY, SJIEKTPOOTPULATEIILHOCTD.
KoBaneHntHas cBs3b, CBOMCTBA KOBUICHTHOM CBSI3U. JIWIOJIBHBIA MOMEHT. G
U T CBA3b.

['ubpunuzanus opouTanei.

JloHOpHO-aK1enTopHas cBsi3b. IOHHAs CBA3b.

Merannuueckas cBsi3b. MeKMOJIEKYJIIPHBIE B3aUMOJICHCTBUS
TepmonunamMuyeckue cucteMbl. BHYTpeHHsIE 3HEpPrusi CUCTEMBI, padoTa,
TEIUIOTA.

IlepBbIii 3aKOH TEPMOAMHAMUKHU. TEIUIOTHI MPOLIECCOB MNPHU IOCTOSHHOM
00BbEME U TP MOCTOSTHHOM JIaBJICHUU. DHTAJIBITHSL.

DK30- U S3HIOTEPMUYECKHE PEAKIMH. TEepMOXUMHUYECKHE YPABHEHUS. 3aKOH
I'ecca.

CnenctBuss n3 3akoHa I'ecca. CraHmapTHbBIE COCTOSIHMSI M CTaHJIApTHBIE
TEIJI0THl 00Pa30BAHUS BEIIECTB.

Bropoii 3akoH TepmoauHaMuku. OHTponuA. (CaMOIpPOM3BOJIBHBIE U
HECAMOIIPOU3BOJIBHBIE IIPOLIECCHI.

@dakToppl,  CHOCOOCTBYIOLUIME  POCTYy  SHTponUU. Tperuid  3aKoH
TEPMOINHAMMUKHU.

N3o6apHo-n3oTepmuyeckuii moreHuuan (dHeprus ['ub6ca). Hampasnenue
IPOTEKaHUS XUMUYECKUX PEAKIIMIA.

[lonaTHE CcpemHEW M HWCTUHHOM CKOPOCTH XMMHMUYECKOM peakuHuH. 3aKOH
JEUCTBYIOLMX MAacC U TPaHUIIbl €r0 MPUMEHEHHUS.

[Topsnok peakuuu. MOJIEKYJIIPHOCTh PEAKIMU. 3aBUCUMOCTH CKOPOCTH
XUMUYECKOU peakiuu oT Temreparypsl. [Ipasuio Baut-I'odda.

DHeprus akTuBanuu. Y paBHeHue Appenuyca. [lonsitue katanusza.
OOpatumble ¥ HEOOpaTUMbIE XUMHUYECKHUE peaKIuu. XUMHUYECKOEe
paBHOBECHE.

KoHcranTta paBHOBecus U (DakTOpbI HA Hee BIUAONIMe. Brixoa peakuuu.
CnBur xummnueckoro pasHoBecus. [Ipuanun Jle-1larense.

l'omorennble u rereporeHHble cucrtembl. ®Da3pl. Buasl pacTBOpOB.
PactBOpuUMOCTS.

CriocoObI BbIpa)KEHUS! KOHIIEHTPAIUH PACTBOPOB.

Nneanbuble u peanbHble pacTBOpbl. ConbBaramusi. PacTBopeHue Kak
(U3UKO-XUMUYECKHIA MTPOTIECC.

TermoBble  3ddexTsl  mporecca pactBopeHus.  Kpucramioruaparsl.
[TIpoMexxyTOUHOE MOJ0KEHUE PACTBOPOB MEXKIY BEIIECTBAMHU U CMECIMM.
3aBUCHUMOCTh PACTBOPMMOCTH OT TEMIIEPATypbl U JaBJICHHS. 3aKOH | 'eHpw.
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Huddysus.

OcmMmoc. 3akon Baat-T'odda.

3akoH Payns u cienctBus u3 Hero. KoyumMraTuBHbBIE CBOMCTBA pacTBOPOB U
TPaHUIbI X IPUMEHEHUS.

Teopust 3NEKTPOJIUTUUECKON AUCCOIMALMA U €€ OCHOBHBIC ITOJOKECHHUS.
Crenenb nucconuanuu. CUIbHBIE U CIIA0BIE AJIEKTPOJIUTHI.

KoHncranrta qucconuanuu. 3akoH pazoasieHust OcTpanpia.

Huccoumanuss Boabl. MoOHHOE mipou3BelneHUE BOAbL. BoaopomHbid
II0KA3aTellb.

IIporonutnueckas teopus. [IporosmTraeckrne paBHOBECUS B paCTBOPAX.
Pacuer pH kucnor, ocHOBaHUM U COJIEH.

I'eTeporenHbie paBHOBECHSA "ocanok-pactBop". [IpousBenenue
pPacTBOPUMOCTU. PacTBOPUMOCTB TPYAHOPACTBOPHUMBIX 3JIEKTPOJIUTOB.

VY ca0BUs OcaKEHUS TPYIHOPACTBOPUMBIX BEIIECTB U UX PACTBOPEHUSI.
OxucnurensHo-BoccTaHoBUTENbHBIE  peakuuu(OBP).  Penokc-cucremsi.
Ocnosublie Tunsl OBP.

CraHIapTHBIN 3J€KTPOIHBINA NOTEHIUAT U (PAKTOPBI HAa HETO BIIMSIONIME.
VYpasuenune HepHcta. BoiopoaHbli 31€KTPOI.

["anpBannueckuit snemMent(Cu-Zn). D/1C rajJpBaHMYECKOTO DJIEMEHTA.
[IpaBuia 3anucu rajabBaHUYECKUX 3JIEMEHTOB. OTIMYMS TalbBaHHUYECKOIO
AJIEMEHTA OT AJIEKTPOJIM3HON AYEHUKHU.

Pabora, osHeprus [ub0ca, KOHCTaHTa pPABHOBECHUSA PEIOKC-PEAKIIUM.
Onpenenenue HampaBJIEHUS CaMOITPOM3BOJIBHOTO TPOTEKaHUS PENOKC-
ITPOLIECCOB.

OnexTponu3. 3akoHsl Dapajes.

Koppo3us metamioB. XUMUYECKUE U DIIEKTPOXUMHUYECKHE METOMBI 3AILMTHI
OT Koppo3uu. ['anpBannueckas napa.

Knaccudukanus u pacnpocTpaHeHHOCTh XUMUYECKHUX DJIIEMEHTOB.
Bonopoa. Bona. O61mast xapakTepucTuka, CTpOCHUE U CBOMCTBA.
["anorensl. O61Iast XapaKTepUCTUKA, CBOMCTBA MPOCTHIX BEIIECTB M UX
COCMHECHUM.

Kucnopoa. Xanbkorensl. O01as xapakTepuCcTHKa, CBOMCTBA MPOCTHIX
BEIIIECTB U UX COCAUHCHUIL.

[Toarpymnma azota u dpochopa. O611as XapakTepucTUKa, CBOMCTBA MTPOCTHIX
BEIIIECTB U UX COCAUHECHUM.

[Toarpynmna yriepoaa u kpemausi. O01as xapakTeprucTUKa, CBOMCTBA
MIPOCTHIX BEIIECTB U UX COCTUHCHUM.

Mertasibl 1 ux 001Ie CBONCTBA.

XuMus EPEXOIHBIX METAII0B. KOMIIIEKCHBIE COEUHEHUS.
Koopnunanunonnas reopust Bepuepa.

JIuranapl. TUbl KOMILIEKCOB. JIEeHTaTHOCT®.



59. Xenartsl. [Ipuposia XUMHUYECKUX CBSI3€H B KOMIUIEKCHBIX COEAMHEHUSX.
60. HomeHkmarypa KOMIUIEKCHBIX COSTMHEHH. MarHuTHBIE CBOMCTBA
COCIMHEHU.

3agaum Ha 3a4eT

Komnerenuuu npoBepsieMmble 0leHOUYHbIM cpeacTtBom: OIIK-1, OIIK-2

1. Ckonibko TpaMMOB KapOoHata Oapusi oOpa3yercs NpH B3aHMMOJEHCTBHH
50 r ruapokcuaa 6apus ¢ mopuUen yrieKucaoro ra3a, Koropas Mnpu TeMIeparype
26°C u nmaBiaenun 112 klla 3anmmaer o6veM 9500 mn? CKOJBKO MOJIEKYII
COJIEP>KUTCS B JAHHOW MOPIIMHU raza?

2. Cxkonbpko TpaMMOB KapOoHaTa OGapusi oOpasyercs npu peakiuu 60 r okcuaa
Oapus c mopLMeN YriIeKUcaoro rasza, koropas npu temmneparype 30°C u naBieHun
115,5 klla 3anumaer o6beM 20428 mii? CKOJIBKO MOJIEKYJ COAECPKHUTCS B JaHHON
MOpIMHU raza’?

3. IIpn B3ammopneicTBuu 6,75 T MeTamaa ¢ cepoil obpaszoBaioch 18,75 1
cynbduaa. PaccumTaiiTe MOJSIpHYIO MacCy SKBHBAJICHTOB MeTaja.

4, CKolbKO MOJIe 3KBUBAJIEHTOB ITMHKA BCTYMHJIO B PEAKIUIO C KHUCJIOTOM,
€CJIY MPU 3TOM BBIAEIUIIOCH 2,8 J1 BOAOPO/a MPH H.Y.

5. Onpenenute mnpoctediryo GopMylly XHMHUYECKOTO COCIUHEHUS, €CIU
MaccoBbie A0au (%) cocTaBisfOmUX ero 3jaemMeHToB paBHel: H - 5,88%, O -
94,12%.

6. Ompenenure MOJCKYJISAPHYIO (POPMYITy XUMHUYECKOTO COCIMHEHHS, €CIIU
MaccoBble A0Jid (%) COCTaBIISIIOIIMX €ro djJeMeHToB paBHbl: H - 3,66%, P -
37,80%, O - 58,54%. MonexkynspHas Macca 3TOr0 COeIMHCHUS paBHa 82.

7. PaccuuraiiTe Temiory mepexoaa rpadura B ajliMa3, €CIM H3BECTHO, YTO
tersiora oopazoBanus CO; u3 rpadura paBHa -393,5 x/[x/Monb , a U3 anmasa
paBHa - 395,4 x/[x/MoJb.

8. [Ipy cTaHmapTHBIX YCIOBUSIX TEIUIOTA MOJHOTO XJIOPUPOBAHHUS UYEPHOTO
dbochopa paBna 512,1 k/[x/Mosib, a TemiOTa MOJHOTO XJOPUPOBAHUS OEJIOro
dbocdopa 550,1 x/[x/Mons. UeMy paBHa TerioTa npeppaiieHus: uepHoro docdopa
B OeJbli IPU CTAHJIAPTHBIX YCIOBUAX?

Q. Y CcTaHOBUTH, BO3MOKHO JIM B CTAHAAPTHBIX YCIOBUAX IpHU 25°C npoTeKaHue
peaKIuu:

Pb(x) + CuO(x) = PbO(x) + Cu(k)
Haittu TermoBoit apdekT peakiuu, eciu B pe3yiabTare oopazoBaiochk 669 r PbO.

10. Y CcTaHOBUTH, BO3MOKHO JIM B CTAHAAPTHBIX yCIOBUAX IpH 25°C npoTekaHue
peaKkuuu:
Fe203(k) + 3CO(k) = 2Fe(x) + 3CO.(T)

Haiitu TeroBo#i adexT peaxiuu, eciia B pe3ynbTaTe oopazoBanoch 264 T COa.



11. Bo ckonpko pa3 HYXHO YBEIMYUTh JaBJIE€HUE, YTOOBI CKOPOCTb
AJIEMEHTAapHON oAHOCcTaauiHOM peakiuu 2A + B = AyB B 3akpeiToM cocyje
Bo3pocia B 81 pa3? Onpenennure MOPSAAOK PEAKIIUH 110 BEIISCTBY A, IO BEHIESCTBY
B 1 cymmapHbIii(001mnii) TOpSIOK PEaKIlny.

12, Bo ckompko pa3 HYKHO YBENIMYUTH JaBJICHUE, 4YTOOBI CKOPOCTH
AJIEMEHTApHOM OJHOCTaauHON peakiun A; + B, = 2AB B 3akpbITOM cocyjie
Bo3pocia B 100 pa3z? Onpenenute MOPSIOK PEAKIIUU MO BEIIECTBY A, MO BEIIECTBY
B u cymmapHsIii(o0uiuii) mopsaoK peakiiuu.

13. OOparumast SHIOTEpMHUUECKAs PEaKIUs ONMKMCHIBACTCS ypaBHEHUEM
2A(r.) + 2B(r.) = C(r.)C™memanu no 1,5 Moib Bcex BeniecTB. [lociie ycTaHOBIEHMS

paBHOBecusi cMmecu OOHapyxkeHo 2 Moab BemectBa C. Haiitu KoHCTaHTY
paBHOBecHA.(00bEM PEAKIIMOHHON CUCTEMBI CUUTATh TIOCTOSTHHBIM U PaBHBIM 1.1)

Kak cmecTuTCst paBHOBECHE TIPH:

a) YBEIMYCHUH JTaBJICHUS

0) YMeHbIlIeHUN TeMITepaTyphbl

B) YMCHBIIICHUU KOHIICHTpaIuu BemecTBa C
1) YBEeIUYeHUH KOHIICHTpAIH BelecTBa B

14, OOpatumasi  dK30T€pMHUUYECKass peakUusi OIHUCHIBAETCS  ypaBHEHHUEM
A(r.) + B(r.) = 3C(r.) Cmemanu o 1 monb Beex BemiecTB. [locne ycTaHoBIeHUs
paBHOBecusi cMmecu oOOHapyxeHo 1,6 monp BemiectBa C. HailTu koHCTaHTY
paBHOBecHs (00bEM PEaKIMOHHOW CUCTEMbI CUMTATh MOCTOSIHHBIM U PaBHBIM 111).
Kak cmectuTcst paBHOBECHE TIPU:

a) YBEIMUCHUH JIaBJICHUSI

0) YMeHbIIIeHUN TeMITepaTyphbl
B) YBeJIMUEHUH KOHIIEHTpaluu BemiectBa C
1) YMEHBIIICHUN KOHIICHTPAINK BelecTBa A

15. CKOJIbKO MUJLTHIIMTPOB KOHIIeHTprupoBaHHoro pactBopa HCl (miomuocme =
1,21 /™), conepxkamero 30% (macc.) HC1, Hy>XHO B34Th i1 NPUTOTOBJICHUS
700 mn 0,5H pactBopa?

16. Crkonpko  mummmiaTpoB  80%-HOoro (mo macce) pactBopa HpSOq
(niomnocms = 1,7 T/MJI) HYXHO B3ITh ajisi mpurotosienus 800 wmi
1H pactBOpa?

17. ITpu 300 K naBiieHue HaACBHILIEHHOrO Mapa HajJ Boaou paBHo 7,6 klla.

Ha ckoJbKO MOHU3UTCS AaBJICHUE Mapa NpU YKA3aHHOW TemIleparype, €cliu
B 320 r Boabl pactBoputh 18 r rmoko3el CeH1206? Ilpu kakoit Temmeparype
HayHET 3amep3aTh MOJTy4YCHHBIN pactBop? (rroko3a HeJleTyva)
Kpuockonuueckas konctanta Boasl K =1,86.



18. ITpu 280 K pgaBieHue HaCBIIEHHOrO mapa Haj Bogou paBHo 1,67 klla.
Ckonpko rpammoB TimtiepuHa CsHs(OH)s Hago pactBoputs B 108 T BOMIBI, 4TOOBI
MOHU3UTH JaBiiecHue mapa Ha 100 Ila? Ilpm kakoil TeMmepaType HadyHET
3amMep3aTh MOJYy4YEeHHbIH pacTtBop? (riaumepuH Henetyd) Kpuockonuueckas
koHcTanTa Boasl K =1,86.

19. Paccuutats koHueHTpanuto uoHoB CH3COO~ B pacTBOpE,
0,5 1 xoroporo coxepxutr 0,05 mons CH3COOH u 0,5 mons HCI, cuuras
JUCCOLIMAIMI0 mocienHeld moiaHod. KoHcTaHTa nucconuanyi YKCYCHOM KHCIOTHI
pasna 1,8%10°

20. PaccuutaTth KOHIleHTpanuio HOHOB Bojgopona B 0,1 M pactBOpe
mypaBbrHO# kuciaotrel HCOOH, ecau x 1 1 atoro pactBopa n06aButh 1 MOIb
comru HCOONa? Cuwmrarh, 4TO COJIb MOJHOCTBIO JHccoluupoBaHa. OObeM
pactBopa Tmocie J00aBIEHHS COJMM CcuuTaTh Heu3MeHHbIM. KoHcTaHTa
JUCCOLUALIMI MypPaBbUHON KUCIIOTHI paBHa 1,4*%10

21. Bo ckonbko pa3 pactBopumocts Agl B 0,01M pactBope Nal Menbie, yem
B Boge? ITP(Agl) = 1,1*101°

22. Bo ckomnpko pa3 pactBopumocts MnS B 0,005 M pactBope Na,S mensbie,
yem B Boje? [IP(MnS) = 2,5*1010

23. Bpruncaute Maccy cepeOpa, BBIJEIMBIIETOCS Ha KaTojae IIpu
NpOINYyCKaHUM TOKa CUJION 5 A uepe3 pacTBOp HUTpaTa cepedpa B TEUCHHE
1 vaca. 3anumwuTe KaTOJIHBIE W AHOJHBIC MPOIECCHl U OOIlee ypaBHEHUE
AIEKTPOJIU3A.

24, Bpruucnute Maccy Meau, BBIJICIUBIIEHCS HA KaTOAE NPU MPONYCKAHUU
ToKa cuioil 3 A depe3 pacTtBop cyibdarta meau B TeueHue 40 MuH. 3anumnTe
KaTOJIHBbIE U aHOJIHBIC MIPOLIECCH M 00I[ee ypaBHEHUE IIEKTPOJIH3A.

25. BeluucauTe Maccy BOJBI, Pa3JIOKUBIIYIOCS TPHU MNPONYCKAHUU
Toka cuinoi 0,5A uyepe3 pactBop cyiabdara HaTtpus B TeueHue 1,5
4acoB. 3anMIIUTE KaTOJHBIE W AaHOJHBIE MPOLIECChl U 0O0Ilee ypaBHEHHUE
AJIEKTPOJIU3A.

4.2 MeTtoauyeckue  MaTepHaJIbl,  OMNpedeJA0INHe  MPOUEAYPhI
OLlCHUBAHUSA 3HAHMN, YMEHHMi, HABBIKOB M (MJHM) ONbITA JAEATEJIbHOCTH,
XapaKTepu3yKUMX 3Tanbl GopMUpPOBaHUSA KOMIIETEHIIM.

Kpurepun onieHrBanus 1o 3avery:
OTBET OLICHUBAETCS «3aYTEHO», €CIIU CTYICHT:

MOJIHO PACKPBUI COJEpKaHUE MaTepralia B 00JacTH, MPeayCMOTPEHHOMN
MpOrpaMMOM; H3JIOKUII MaTepuaj TPaMOTHBIM SI3BIKOM B ONPEACICHHOU
JIOTUYECKOM MOCIIEI0BATEIIBHOCTH, TOYHO HMCIOJIB30BAJI TEPMUHOJOTHIO; TTOKa3all
YMEHUS WJUTIOCTPUPOBATH TEOPETHUUYECKUE MOJIOKEHUSI KOHKPETHBIMU MPUMEPAMHU
U3 TMPAKTUKH;, MPOAEMOHCTPUPOBAT YCBOEHUE M3YUYEHHBIX COITYTCTBYIOIIUX
BOIPOCOB, C(HOPMUPOBAHHOCTD U YCTOMUMBOCTh 3HAHUH; OTBEYAJI CAMOCTOSITEIIHHO



oe3 HaBOJAIIMX BOIIPOCOB; BO3MOXHBI OJHA — JIBC€ HCTOYHOCTHU IIPpU OCBCIICHHHU
BTOPOCTCIICHHBIX BOIIPOCOB.

OTBeT OLICHUBACTCS «HE3aYTEHO» B CIEAYIONINX CIydasx:

HE PacKpbITO OCHOBHOE CO/IEp)KaHUE y4eOHOr0 METOANYECKOI0 MaTepHana;
OOHApyKeHO HE3HAHWE W HEMOHUMaHHE CTYICHTOM Ooiblleil win Haubosee
BQXHOW YaCTH JUCIMIUIMHBL, JOIMYIIEHbI OMMOKKA B ONPEACIICHUU MOHATHH, Mpu
UCTIOJIb30BAHUU TEPMHUHOJIOTUH, KOTOpPbIE HE HCIPABJICHBI IOCIE HECKOJIbKUX
HABOJMIIMX BOIIPOCOB TMpEMOAaBaTeNsl; JOIMyCKAaeT OMIMOKM B OCBEIICHUH
OCHOBOTIOJIAraoIuX BOMPOCOB IUCIHUTIIHHEI.

OneHouHble CcpencTBa JUIsi WHBAIMAOB M JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl BBIOMpAIOTCS C Y4YE€TOM WX HWHAWBHIYaIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— mpu  HEoOXOMUMOCTH WHBAJIMIAM W JIMIaM C OrPaHWYEHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl  TIPEIOCTABIISICTCS JOTOJTHUTEIBLHOE BpeMs JUIA
MIOJITOTOBKU OTBETA HA DK3aMECHE;

— TMpU TPOBEICHUW TPOIEAYPHl OICHUBAHUS PE3yJIbTaTOB OOYUCHHS
UHBAJIMJIOB M JIMI] C  OTPAaHUYCHHBIMH  BO3MOXHOCTSAMH  37OPOBBS
MIPETyCMaTPUBACTCS WCIIOIh30BAHUE TEXHUYECKHUX CPEICTB, HEOOXOJAMMBIX MM B
CBSI3M C UX MHIUBUAYATBHBIMA OCOOCHHOCTSIMU,

— TpU  HEOOXOAUMOCTH I  OOyYaromMxcsi C  OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBBSI W HWHBAIHJIOB IPOIEAypa OICHUBAHUSA PE3yJIbTATOB
0O0ydYeHUs TI0 JTUCIUILTUHE MOXKET MPOBOTUTHCS B HECKOJIBKO ATAIOB.

[Iporienypa OIIGHWBAaHHS pE3YJIHTaTOB OOYYCHHUS WHBAIHMIOB M JIMI[ C
OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH ~ 3JIOPOBbS 110  JUCIHMIUIAHE  (MOIYJIIO)
IpeIyCcMaTpuBaeT MpeaocTaBicHre WHPopMauu B (opmax, aaiTUPOBAHHBIX K
OTPAaHUYCHUSAM WX 3JIOPOBBS U BOCIIPUATHS HH(POPMAIIHH:

JUTs W11 ¢ HApyIICHUSIMH 3pEHUSI:

— B IIeYaTHOU (hOpME YBEIIMUEHHBIM MPUDTOM,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

JItst TUTL ¢ HApYIICHUSAMU CITyXa:

— B IeyatHou opme,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

Jtst TUTT ¢ HapyIIEHUSIMA OTIOPHO-/IBUTATEILHOTO amapara:

— B reyatHou opme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TEepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT
KOHTHHI'€HTa 00YYarOIIIXCS.



5. IlepeueHb y4eOHOU JHUTEPATYPbl, HHPOPMAIUOHHBIX PECYPCOB U
TEXHOJIOTUI

5.1 YueOnas sureparypa

1. O6mas xumusi. Teopus u 3agaun: YueOHOe mocoOue [DIEKTPOHHBIN
pecypc] : yue6. mocobue / H.B. KopoBun [u mp.]. — DnexTpoH. maH. —
Cankr-IletepOypr : Jlamp, 2017. — 492 c. — Pexum pocryna:
https://e.lanbook.com/book/97169. — 3ari. ¢ skpaHa.

2. Ilyxosckas, C.I'. KoopauHanimoHHble coeTMHEHUsI [ DIEKTPOHHBIN pecypc] :
yue0. nmocobue / C.I'. Ilyxosckas, H.A. ®omuHa. — DNEeKTpOH. JaH. —
NBanoBo : WUI'XTY, 2011. — 112 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/4528. — 3ari. ¢ skpaHa.

5.2. Ilepuoanyeckas Jureparypa
1. Kypnan obmieit xumun

2. KypHan HEOpraHUYECKON XUMUHU
3. KoopaunnannoHHast XUMUs

5.3. UHTepHET-pecypchl, B TOM YK cJie COBpeMeHHbIe MPodecCHOHATbHBIE 0a3bI JTAHHBIX U
HH(OPMaAIOHHBbIE CTIPABOYHbIE CHCTEMbI

Inekmponno-oudauomeunvie cucmemot (36C):
1. DBC «FOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
3. DBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/

HayuyHasa snexkTpoHHasa 6ubnmoteka (HIB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYLIMX 3alaJHbIX HAy4HBIX JKypHaJIOB Ha Pocculickon
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru

6. HaumoHanbHasa 3/1eKkTpoHHaa 6ubanoTteka (mocTym K DJIEKTPOHHOW — OMOIMOTEKe
nccepraiuii Poccuiickoit rocynapcreennou oubnmoreku (PI'B) https://rusneb.ru/

7. [pesnaeHTckan bubanoteka um. b.H. EabumHa https://www.prlib.ru/

8. Basa_paHHbix CSD KeMbpuaKCKOro UEHTpa Kpuctannorpaduyeckux AaHHbix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

ok wbdeE
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15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17.  Yuusepcuterckas nHpopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

anbopmauuonnbte CRpaeovdHbvle cCucmembsbl

1. KoucyabTtaunT Ilinoc - cipaBoyHas mpaBoBasi cucTeMa (JIOCTYII MO JIOKAIBHON CETH ¢
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcot c60000H020 0ocmyna

1. KwubGepJlennnka http://cyberleninka.ru/;

2. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MunucrepctTBO  Hayku W Bbicmiero  obOpaszoBanms ~ Poccmiickoit  ®Deneparuu
https://www.minobrnauki.gov.ru/;

4. denepanbhbiii moptan "Poccuiickoe odpasosanue” http://www.edu.ru/;

5. Hndopmanuonnass cucremMa "EnmHoe OKHO JocTynma K o0Opa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyuiekius nuppoBbIX 00pa3oBaTeIbHbBIX pecypcoB http://school-collection.edu.ru/ .
7. llpoext TocymapcTBeHHOro HWHCTUTyTa pycckoro s3bika umeHun A.C. Ilymkuna
"Obpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMaIMOHHKIH opTain "Pycckuii si3b1k" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKHX TOJKOBBIX ciioBapei http://www.glossary.ru/;

10. CnoBapu u 3HIMKIONEAMH http://dic.academic.ru/;

11. OOpa3oBarenbHbIid opTai "Yueba" http://www.ucheba.com/;

12. 3akoHonpoeKT "06 06pasoBaHuu B Poccuiickon Peanepaunn”. Bonpockl 1 oTBeThI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Coocmeennuvie 31eKmponHble 00pazoeamebhvle U unpopmayuonnsie pecypcolt Kyol'y

1. DnexTpOoHHBIH KaTajor Hayunoi O6nbIMoTeKH Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DIeKTpOHHas oubsnmoreka TPYZOB YUYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIyJIBHOTO JMHAMHYECKOTO 00y4eHus http://moodle.kubsu.ru
4. ba3za y4yeOHBIX IJIAHOB, y4eOHO-METOJAMYECKUX KOMIUIEKCOB, IMyOIMKauuil M KOH(pepeHUui
http://infoneeds.kubsu.ru/
5. bubmmoreka HMH(pOPMAIMOHHBIX pPecypcoB Kadeapbl WHPOPMAIMOHHBIX 00pa30BaTEIbHBIX
TexHosorui http://mschool.kubsu.ru;
6. DnekrpoHHsbIii apxuB gokymenToB KyoI'Y _http://docspace.kubsu.ru/
7. DnexTpoHHBIE 0O0pa3oBaTEeNbHBIE pecypchl Kadenpbl WHPOPMAIMOHHBIX CHCTEM U
TexHonoruii B oOpazoBanun KyOI'Y u HaywyHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OJbI" http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHus I OO0yYalOIUXCA MO OCBOEHHIO
TUCHMILTHHBI (MOYJIs1)

VYcmemHoe u3y4YeHWE JUCHUIUIMHBI «XUMHs» TpeOyeT OT CTYISHTOB
PETYISIPHOTO TOCEHICHUS JICKIIMH, a TaKKe aKTUBHOW pabOThl HA MPAKTHUYECKHUX
3aHATUSAX, BBIIOJHEHUS MW 3allUThl  JTAOOPATOPHBIX PadOT, BBIMOJHEHUS
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KOHTPOJIBHBIX pabOT ¥  KOJUIOKBUYMOB, O3HAaKOMJIEHMSI C OCHOBHOW H
JIOTIOJTHUTEIIbHOM PEKOMEHTYEMOM JINTEPATYPOU.

[Ipy NOATOTOBKE K JAEKIMOHHOMY 3aHATHUIO CTYJACHTAM PEKOMEHJIYETCS:

1) mpocmoTpeTh 3anmucu MpeAbIAYIIENd JEKIMH U BOCCTAHOBUTH B MaMSTH
paHee U3y4YEeHHBIM MaTepuan;

2) Geryio mMpoCMOTPETh MAaTEPHAIl MPEACTOSIIEH JICKIUH, C IETbI0 JIyUIIeTo
YCBOEHUSI HOBOI'O MaTepHala,;

3) caMOCTOSITENBHO MPOPadOTaTh OTICIbHBIC (PArMEHTHI TEMbl MPOILION
JIEKIIUH, €CIIU 3TO HEOOXOAUMO.

[Ipy KOHCHEKTUPOBAHMHU JIEKIMOHHOTO MaTepHalla CTYJAEHTaM HYKHO
CTPEMUTBCS KPaTKO, CXEMAaTUYHO, IOCJIENOBATEIbHO U JIOTMYHO (DPUKCUpPOBATh
OCHOBHBIE TIOJIOKEHMSI, BBIBOJBI, 0000IIEHUS M (POPMYJIUPOBKH, HE IBITASICh
3aIncaTh BECh MPEIOIaBAEMbIil MaTepUall CIOBO B CJIOBO.

[Ipu DOArOTOBKE K 1a00PaTOPHOMY 3aHATUIO PEKOMEHTYETCS:

1) BHMMATENBHO W3YyYUTh MaTepHald TPEACTOSIICH padOThI M COCTABHUTH
IJIaH €€ BBIOJTHEHUS;

2) yAenuTh TMOBBIILIEHHOE BHUMAHHUE SKCIEPUMEHTAIBHBIM OCOOEHHOCTSIM
npeacrosmeil padboTel (MCHOJIB3YEMBIM pEaKTUBaM M OOOPYJOBAaHUIO, a TAKXKE
TEXHUKE PabOThI C HUMH);

BeinonaaTe  mabopatopHyro  pabOTy  HEOOXOOUMO  aKKypaTHO H
NOCJIEI0BATEIbHO, OTpaXkasi BCE €€ OCHOBHBIE 3Tallbl B JIaOOPATOPHOM KypHaJIe.
Jljig ycrienmHon 3aiuThl JIabopaTopHOU paboThl HEOOXOIMMO TIIATEIBHO U3YUYHUTh
JEKIUOHHBIA M, €CIM 3TO HEOOXOAUMO, JOMOJHUTEIbHBIA TEOPETUUECKUI
MaTepuaig Mo Teme paldoThl, a TaKKe IPaBUIBHO 3allOJIHUTh J1IabOpaTOPHBIN
KYypHaJ, CIellaB BCE HEOOXOAMMBIE pacyeTbl U C(HOPMYIMPOBAB BBIBOJBI IO
poJieIaHHOM padoTe.

[Ipu NOATrOTOBKE K MPAKTUYECKOMY 3aHATUIO PEKOMEH/IYEeTCS:

1) O3HaKOMHTBCS C TEMOW M IJAHOM 3aHATUS, YTOOBI BBIICHUTH KpYT
BOIIPOCOB, KOTOpbIE OyAYyT 00CYX AaThCsl HA 3aHATUU;

2) mnopaboTarb C KOHCIEKTOM JIEKIMM IO TEME 3aHsATUS, a TaKkKe
O3HAKOMUTBCSI C PEKOMEHJyeMOoill JuTepaTypoll u (Ipu HEOOXOIUMOCTH)
JOTIOJTHUTENBHBIMA UICTOYHUKAMHU MH(GOPMALIMKU B BUJIE MEPUOANYECKUX M3TAHUN
u HTepHeT-pecypcos.

[Ipu BBINIOJIHEHUH MPAKTUYECKOM pabOThI CTyI€HTaM HEOOXOAMMO OTMEYATh
T€ BOIPOCHI M pa3leiibl, KOTOPBIE BBI3BIBAIOT y HHUX 3aTPYJHEHHS. C LEJBIO
MOCIICAYIOIIEN KOHCYJNbTAaUMU Yy mnpenogasarens. Kaxapli CTyIEeHT HOJDKEH
CTPEMUTHCS aKTUBHO pab0TaTh Ha MPAKTUYECKUX 3aHATHUSIX U YCIIEUTHO BBIMIOIHATh
KOHTPOJIbHBIE pa0OTHI.

IIpu NOArOTOBKE K KOJIOKBUYMY PEKOMEHAYETCS:

1) O3HaKOMHUTBCS C TEMOW M IJAHOM 3aHATHUS, YTOOBI BBISICHUTH KpYT
BOIIPOCOB, KOTOPbIE OYAyT 00CY>KIaThCSl HA 3aHATHH;

2) mnopaboTarb C KOHCIEKTOM JIEKIIMM 10 TEME 3aHsATHS, a TaKkKe
O3HAKOMHUTBCSI C PEKOMEHJyeMOll JuTepaTypoil u (mpu HE0oOXOJAUMOCTH)
JOTIOJTHUTENBHBIMU UICTOYHUKAMHU UH(OPMAIMU B BUAE MEPUOIUUYECKUX U3aHUN
u HTepHEeT-pecypcos.




CaMocTosTenbpHass paboTa HapsIy C ayAUTOPHON TMPEICTABISICT OJHY M3
BaxkHelmux ¢opm yuebHOro mpouecca. CamocrosiTenbHas paboTta — 3TO
IUTaHUpyeMast paboTa CTYJCHTOB, BBITIOJTHIEMAs TIO 33aJIAHUIO M ITPH METOJHYECKOM
PYKOBOJICTBE TperojaBaTesisi, HO 0e3 ero HemoCPEACTBEHHOTO Y4YacTusl.
CamocrositenpbHass paboTa TNpelIHA3HAYCHAa HE TOJNBKO IS  OBJIAJCHHUS
NPEJCTaBICHHON IHCHIUIUIMHOW, HO W Ui (OPMHPOBAHUS HABHIKOB PaOOTHI
BOOOIIE, B y4eOHOUW, HAyIHOU, PO(HECCHOHATBFHON NEITeIHOCTH, CIIOCOOHOCTH
IPUHUMATh Ha ce0si OTBETCTBEHHOCTh, CAMOCTOSITEIIBHO peIlaTh BO3HUKAIOIINE
IpOoOJIeMbI, HAXOUTh MPABUIIHLHBIC PEIICHUS U T.1.

B ocCBOoGHHMM AMCUWIUIMHBI WHBAIMJAMH W JIMIIAMH C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMHU 37I0POBbsI OOJIBINIOE 3HAYCHHE WMEET MHIUBUIyallbHasl yueOHas
paboTa (KOHCYJIbTAIlUH ) — JOMOJHUTEIIBHOE pa3bsICHEHUE YYEOHOTO MaTepuraa.

NuauBuayanbHble KOHCYJNBTAIMM 1O TPEAMETY SBISIOTCS — BaXHBIM
(dakTOpoM, CHOCOOCTBYIOIIUM WHAWBUIAyaTH3AlUA OOYYECHUS W YCTAHOBJICHHUIO
BOCIIATATEIILHOTO KOHTAKTa MEX/Ty TIPENoIaBaTesIeM H 00yYarOIUMCsI HHBAJIHIOM
WJIN JIAIIOM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 37]0POBBSI.

7. MaTtepuajJibHO-TEXHUYECKOE o0ecrnevyeHune mo JUCUUIInHe (MOIYJIIO0)

HaunmenoBaunue

ClriCuaJIbHBbIX HOMGHICHPIIZ

OCHAILIEHHOCTH
CIICIHAJIBHBIX HOMGIIIGHI/Iﬁ

[Tepeuenb TMUEH3MOHHOTO
MporpaMMHOTO o0ecrieueHus

VYuebuble aymutopuu s | MeOenb: yueOHas MeOelb Microsoft Windows;
[IPOBEIECHUS 3aHgaTUl | TeXHUYECKUE cpeactsa | Microsoft Office
JIEKIIMOHHOI'O TUIIA o0yueHus:

9KpaH, MPOEKTOP, KOMITBIOTEP

KOHTPOJIA U HpOMeXCYTOQHOﬁ
aTTeCTalluu

VYueOnble ayauropun st | MeGenb: yueOHas meOerb Microsoft Windows;
MPOBEICHHUS 3aHsTU | TexHuueckue cpeactBa | Microsoft Office
CEMUHAPCKOT0 TUIMA, | O0yUYEHUS:

TPYIIIOBBIX U | 9KpaH, IPOEKTOpP, KOMIIBIOTEP

WH/IMBU/TyaTbHBIX

KOHCYJIbTAlUA, TEKYILETO

VYueOHble ayauTopuu il | YueOHas naboparopus, | Microsoft Windows;
NPOBEJCHUST  JIAOOPATOPHBIX | YKOMIUICKTOBAHHAS Microsoft Office
pabort. Jlaboparopus 430C. CHCIIHAT3UPOBAHHON

MeO0eIblo, BBITSDKHOM

CUCTEMOH BEHTUJISALNY,

MEJIOBBIMH JIOCKaMH,

cpeacTBamMu HOXKapHOH

0€30IIaCHOCTH M OKa3aHus

MepBOI MEIUIIMHCKON
MOMOIIIH, 1abopaTOPHBIM
o0opyI0BaHUEM: BECHI

TEXHOXUMHUYCCKUEC,




ANEKTPUUYECKUE TUTUTKH,
Ha0OPBI XUMHUYECKOU MOCY/IBI
U PCAKTUBOB, MAarHHUTHBIC
MEMIAJIKK €  TOJOTPEBOM
MM-135H «Tarnep», pH-
«9kcnept-001-3.04»,
B-1100

n1abopaTOPHBIN

METp
CHEeKTpOohOTOMETP
3KOBBIO,
HCTOYHUK MUTAHUS
[MPO®KMUII B5-71/1M, Becsr
aHamuTrueckue  Adventurer

Pro AV114C

VYuebHble  ayauTOpHH

MPOEKTUPOBAHUS

TSI
KypPCOBOTO
(BBITIOJTHEHHST KYPCOBBIX paboT)

KypcoBas paboTa He npeaycMoTpeHa Y4eOHbBIM TUIaHOM.

Jns

CaMOCTOSITEILHOMN

paboTel  00ydYaromMxcs

MpeayCMOTPCHBI

IIOMCIICHU,

YKOMILJICKTOBAHHBIC CHCHI/IaJII/I?,I/IpOBaHHOﬁ MC6€HI>IO, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHHUKOU C
BO3MOXKHOCTBIO MOJKIIFOUEHUSI K ceTu «HTepHeT» W oOecreueHreM JIOCTyNa B AJIEKTPOHHYIO
nH(pOpPMaAIIMOHHO-00Pa30BaATEIBHYIO CPEely YHUBEPCUTETA.

HaunmenoBanue noMemeHun
JUIA CaMOCTOSTEIbHOU
paboThI 00YJAFOIIIUXCS

OcCHAaIIIEHHOCTH IIOMEIIEHUI
IUIA CAaMOCTOSITEIbHOU
paboThI OOYHAOIINXCS

[Tepeuenb TMUEH3MOHHOTO
MIPOrpaMMHOTO 00ecTeueHus

Ilomenienune I
CaMOCTOSITEIbHON paboThI
oOydaromuxcst  (4UTaIbHBINA

3an HayuHoii 6nbmuoTexn)

Mebens: yueOHast MeOenb
Kommnekr

CIeLUaIU3UPOBAHHON
Mebenu: KOMIIBIOTEPHbBIE
CTOJIBI

O6opynoBanue:
KOMIIBIOTEpHAsi TEXHUKA C
MOJIKJIIOYEHUEM K
UH(pOpPMAaIMOHHO-
KOMMYHUKAI[HOHHOH  CETH

«HTEpHET» W JOCTYNIOM B
JIEKTPOHHYIO
MH(}OPMALIMOHHO-
o0pa3oBaTenbHyI0 cpeny
o0OpazoBarenbHON
OopraHu3anuy, BeO-KaMephl,
KOMMYHHUKAIIHOHHOE
obopyoBaHue,
o0ecrieynBaroniee JOCTyN K
CeTH HHTEpHET (IPOBOJHOE
COCTMHEHHE U OECIIPOBOTHOE

COCIUHCHHUE II0 TCXHOJIOIHNH

Microsoft Windows;
Microsoft Office




Wi-Fi)

ITomemmenue hilae:

CaMOCTOSITENIbHOW ~ paboThI

obyuaromuxcs (aya. 431C)

Mebens: yueOHast MeOeb
Kommiekr
CHelHalIn3upOBaHHON
Mebenu: KOMITBIOTEPHbBIE
CTOJIBI

O6opynoBanue:
KOMIIBIOTEpHAsi TEXHUKA C
MOJIKITIOYECHUEM K
nH(pOPMAIIMOHHO-
KOMMYHHKAIMOHHOMN cetu
«HTEpHET» M JOCTYIIOM B
AIEKTPOHHYIO
HH(pOPMaIMOHHO-
00pa3oBaTeNnbHYI0
o0pa3oBaTenbHOI

cpeny
OpraHusainuy, BeO-KaMmephl,
KOMMYHHUKAIIHOHHOE
obopynoBaHue,
oOecrneunBaroliee JOCTyn K
CeTH MHTEpHET (IPOBOAHOE
coeiMHEeHue 1 0ecrnpoBOAHOE

COCOINHCHHUEC II0 TEXHOJIOI'MHU
Wi-Fi)

Microsoft Windows;
Microsoft Office




