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1. HEJIM U 3AJIAYU TUCHUITJIMHBI

1.1. eau AMCHUMIHHBI

(GhopMHpOBaHHE Y CTYACHTOB IIEJIOCTHOIO IMPEJCTABICHUS O IMpoIeccax |
SBJICHUSIX B TPUPOJIC W TEXHHKE, TOHMMAHHS BO3MOXHOCTEH COBPEMEHHBIX
HAyYHBIX METOJIOB ITO3HAHKS MaTEPUAIBHOTO MUPA M OBJIAJICHUS STUMH METOJIaMU
JUISL peIIeHUs 3aJad, BO3HHMKAIOIIUX IIPH BBIMOJHEHUU TPO(PECCHOHATBHBIX
byHKIUH.

[Toznanne xuMuu  HeoOxoaumo It (GOPMHPOBAHUS  HAYYHOTO
MHUPOBO33PEHUS, PA3BUTHS JIOTHUYECKOTO MBINIICHUS, TPO(PECCHOHATEHOTO POCTa
OyIyIuX CIEIUATICTOB.

1.2. 3axauu ocBOeHUSA TUCHUIIHHBI

- 3aJI0’)KUTh OCHOBBI JIJISl IOHUMAHUS XUMUYECKHUX MPOIIECCOB MPEBPAIECHUS
BEIIECTB, KOTOpPHIE OYIyT CIOCOOCTBOBATh MPHUHSATHIO TPAMOTHBIX, HAYYHO
000CHOBaHHBIX TPO(ECCHOHATBHBIX pEHICHUH B 00JIACTU  CTPOUTEIBHOU
TEXHOJIOTHMH, a TaKXe CIOCOOCTBOBATh BHEAPCHUIO JOCTHKCHUN XUMUHU TIPH
pEIICHUH 3THX MPOOJIEM;

- MPUBUTH HABBIKA OCMBICIICHHOTO PEIICHUSI KOHKPETHBIX XUMHUYCCKHUX 3a/1ad,
HAyYUTh HAXOJUTh OINTHUMAJbHBIC PEIICHHS MPO(PECCHOHAIBHBIX 3a]ad, B TOM
YHCJIC C UCITOJIb30BAHUEM 3aKOHOB XUMHUH, XUMHUYCCKUX MPOIECCOB U BEIICCTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucoumiraa «XUMHS» OTHOCHUTCS K AUCHHMIUIMHAM 0a30BOM dYacTH OJIOKa
bl.

3. HEPEYEHDb INIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIMHE

[Ipouiecc n3ydeHus TUCUMIUIMHBI «XUMUSD» HAMNpaBlieH Ha (popMUpOBaHUE
CJIEYIOIMX KOMIETEHIUMI:

OIIK-1 - CnocobeH pemaTh 3afaud NpodhecCuOHaTbHON AESTENbHOCTH Ha
OCHOBE HCIIOJIb30BaHUS TEOPETUYECKUX M MPAKTHUECKHMX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEeMAaTUYECKOIo arnrapara

YK-1 - Cnoco0OeH ocCylecTBIATh MOUCK, KPUTHUYECKUI aHalu3 U CHUHTE3
uH(pOpMaIuK, TPUMEHITh CUCTEMHBINA MOAXOJ IJIsl PEeIIeHUs] TOCTABIEHHBIX 3a/1a4

Pe3yabTarsl 00yueHnsi, XapakTepu3yromue

Komnerenmus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUHN
OIIK-1 3HATh OCHOBBI XMMHH, CBOMCTBA XUMHUUYECKUX JJIEMEHTOB
U UX COCJMHEHUMN, COCTABIISIONIUX OCHOBY CTPOUTEIBHBIX
MaTeprajoB

YMETb NNPUMEHSATH ITOJTYyYECHHBIE 3HAHUS 10 XUMHU NPH
V3YYEHHUU IPYTUX TACHUIUINH

BJIaJICTh OCHOBHBIMM 3HAHUSIMU, ITOJTyYEHHBIMH B
JEKIIMOHHOM Kypce XUMHH, HEOOXOAUMBIMU JJIs
BBIIIOJTHEHUS TEOPETUYECKOT0 U IKCIIEPUMEHTATILHOTO
VICCIICJOBAHMS




YK-1

3HATb U aHAJIM3HUPOBATL 3a1a4y, BbIACIATH e€ 0a30BBIC
COCTaBJIAOIINE

YMETb HAXOJUTh U KPUTHYECKU aHAIM3UPOBATh
uH(bOpMaIKIO, HEOOXOUMYIO JIsl pEIICHUS
NOCTABJICHHOW 3a/1a4; YMETh TPAMOTHO, JJOTUYHO,
apryMEHTUPOBAHO (hOPMHUPOBATH COOCTBEHHBIE CYKICHUS
U oteHKH. OTinnyaTh (pakThl OT MHEHUN, HHTEPIIPETALIUH,
OLICHOK M T.J. B PACCYXAEHUSAX APYTUX YYACTHUKOB
NEATEIbHOCTH

BJIaJIETh METOJIUKOM OMpeIeSICHUs] U OLICHUBAHUS
MPAKTUYECKUX MOCIEACTBUN BO3MOXKHBIX PEITCHUM

4. O BEM JUCHUIIJINHBI

OO01as TpyA0eMKOCTh TUCHHUTIIMHBI « XUMHUSD) COCTABIISIET D 3.€.
Pacnpenenenue Tpy10€MKOCTH JUCUUIUIMHBI 10 BUIAM 3aHATHIA
o4yHasi popma o0OyueHnust

. Bcero | Cemectpsbl

Bunpr yue6HO# paboThI HACOR 1
AyIuTOpHBbIE 3aHATHSA (BCEro) 72 72
B ToMm uucre:
Jlexknuun 36 36
JlaGopatopusbie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl mpoMexxyTOYHOM aTTeCTalluy - SK3aMeH + +
OOmmas Tpy10eMKOCTb:
aKaJIEMUYECKUE YacChl 180 180
3a4.e. 5 5

5. COAEP/ KAHUE JUCHUIIVIMHBI (MOAYJISA)
5.1 Copep:xkanue pa3gesioB JAUCHUINIMHBI M pacnpeleieHHe
TPYA0EMKOCTH 110 BUAAM 3aHATHI

Ne JIa0. Bcero
HaunmenosaHnue TeMEI Conepxanue paszaena Jlek1x CPC ’
/1 3aH. Jac
1 | BBenenue B 001IyIO OCHOBHBIE 3aKOHBI XUMUH.
HEOPraHUYEeCKYI0 CrtpoeHue aToMa U IepUOIUYECKast
XUMHUIO. cuctema /.M. Mennaeneena.
N 6 6 12 24
Xumuueckast cBsi3b. CBolicTBa
XUMHYECKHUX DJIEMEHTOB U UX
COCTMHEHUM.
2 HanpasnenHocts XuMHu4eckasi TEpMOJIUHAMUKA.
XUMHYECKUX XuMuueckass KHHETHKA U KaTalus. 6 6 12 24
MIPOIIECCOB. XUMHYECKOE PAaBHOBECHE.




3 PactBopb1
AIIEKTPOJIUTOB U
reTepOreHHbIC
JUCTICPCHBIE CUCTEMBI

KonnurarusHbIe cBOICTBA
pacTBOpPOB.
Teopust 3IEKTPOTUTUYECKOMN
aucconuanuu. PaBaoBecus B

6 6 12 24
pacTBopax 3JIEKTPOJIUTOB.
I'eTeporennsie qucnepcHule
CHUCTEMBI Y IOBEPXHOCTHBIE
SIBJICHHUSL.
4 | DIEeKTPOXUMHUUYECKHE XuMHYecKasi aKTUBHOCTh
MPOLIECCHI. MeTaJuIoB. ['anpBaHnYECKUI
3JIEMEHT. DJIEKTPOJIU3. 6 6 12 24
Koppo3sus u 3amura metanioB u
CIUIaBOB.
5 | OcHoBbl oprannueckoil | Heoprannueckue u opraHndeckue
XUMUHU U MOJINMEPHI. 6 6 12 o4
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN
6 |[Teopernueckre OCHOBBI KavecTBeHHBIN XUMHUYECKUIA
AHAJIMTUYECKON XUMHUH. ananu3. KonuuecTBeHHBIN
XUMHUYECKUI aHaIH3. 6 6 12 24
DUBUKO-XUMHUECKUE METOIbI
aHaJIMn3a.
Hroro| 36 36 72 144

5.2 IlepeyeHb J1a00pPaTOPHBIX PadoT

1. ATomHO-MOMeKysspHOE yueHue. OCHOBHbBIEC 3aKOHBI XUMUHU.

2. OCHOBHBIE KJIACCHI HEOPIaHUYECKUX COECIUHEHUM.
3. CTpoeHue BelecTna.

4. OCHOBBI XMMHUYECKOI TEPMOANHAMUKH. TepMOXUMUSI.

5. XuMnueckass KHHETHKA. XUMHYECKOE PABHOBECHE.
6. OOmue CcBOMCTBA pPAacTBOPOB M paBHOBECHs B BOJHBIX pacTBOpax

SJICKTPOJIHUTOB.

7. I'eTepOreHHbIe TUCIIEPCHBIE CUCTEMBI.
8. DIIEKTPOXUMUYECKUE MTPOLIECCHI.
9. CpoiicTBa OpraHMYECKUX BEIIECTB U BHICOKOMOJIEKYJISIPHBIX COEAMHEHUM

(moJIMMeEpoB).

10. KauecTBEHHBIN U KOJIMYECTBEHHBIN XUMUYECKHUN aHAJTN3.

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBercTBUM ¢ y4eOHBIM TUIAaHOM OCBOCHHE JUCHUIUIMHBI HE
IpeIyCMaTPUBAET BBIMIOJIHEHUE KYypCOBOTO MPOEKTa (paboThl) MM KOHTPOJIHHOU

paboTHI.




7. OHEHOYHBIE MATEPHUAJIbI UIS1 TPOBEJIEHUA

MMPOMEXYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JUCIHUIIVIMHE
7.1. Onucanue moka3aresjieii 1 KpUTepPUEeB OLEHMBAHUSI KOMIIeTEHIUIA
HA pPa3IHYHbIX ITanax uX ()OPMUPOBAHUS, ONMCAHHE IIKAJ OLlEHUBAHUA
7.1.1 DTan TeKyuiero KOHTPOJsi
Pe3ynbTathl TEKyIIero KOHTPOJS 3HAHWH M MEKCECCHOHHOW aTTeCTaIluH
OLICHUBAIOTCSI 11O CIEAYIONIEH CUCTEME:
«aTTeCTOBAHY;
«HE aTTeCTOBAH.

PesynbTaThl 00y4eHus,

Kommne- Xapaxrepusylotue Kpurepuu AtrtectoBaH | He arTecToBaH
TeHIUA copMmupoBaHHOCTH OlLlCHUBAHUS
KOMITeTECHIIUHT
OIIK-1 3HaTh OCHOBBI XMMHH, CBOMCTBA |AKTHBHAs paboTa | Beimonnenue | HeBoimonHeHue
XMMHAYECKHX 3JIEMEHTOB U X  |Ha JJabOpaTOpHBIX [paboT B CPOK,| paboT B CPOK,
COCIMHEHM, COCTABISIOIINX  |3aHATHUAX U MPEAYCMOTPE | MPEAYCMOTPEHH
OCHOBY CTPOUTENbHBIX 3aluTa HHBII B BIif B pabounx
MaTepuasioB 1a00paTOPHBIX pabouunx nporpammax
paboT B CpOK. IporpamMmax
YMETh IPUMEHSITH MOTy4YeHHbIC |Pemenue Brinmonuenue | HeBpinmosnnenue
3HAHUA [10 XUMUU NIpU CTaHJapTHBIX paboT B CpoK,| paboT B CPOK,
W3y4YEHUU JPYIUX TUCUUIUIMH |IPAKTHUYECKHUX PEAYCMOTPE | IPEAYCMOTPEHH
3a71a4 HHBIN B BIif B pabounx
pabouunx nporpammax
nporpammax
BJIAZIETh OCHOBHBIMH 3HAaHUSIMH, |Pemenne Beimonaenue | HeBbimosineHne
MOJIYYEHHBIMH B JICKIIUOHHOM  |[IPUKJIATHBIX paboT B cpok,| paboT B CPOK,
Kypce XMMHH, HEOOXOIMMBIMU  [3a]1a4 B MPEAYCMOTPE | IPEAYCMOTPEHH
JUIS1 BBIITOJTHEHUS KOHKPETHOU HHBIN B Bl B pabo4mx
TEOPETUYECKOTO U MPEAMETHOMN pabounx porpammax
AKCIEPUMEHTAIBHOTO obnactu nporpammax
HCCIIEA0BAHUS
YK-1 3HATh M AaHAJIM3UPOBAThH 3a/1auy, |AKTHBHAsA pabora | Beimonnenue | HeBbimonuenue
BBIZICISITH €€ 0a30BbIC Ha J1a0b0paTOpHBIX |[paboT B CpOK,| pPabdoT B CPOK,
COCTABJISIFOIINE 3aHATHUAX U MPEeAYCMOTpE | MPEAYCMOTPEHH
3ammTa HHBIU B Bl B pabounx
1a0opaTOPHBIX pabouux porpammax
paboT B CpOK. porpaMmmax
YMETh HaxOJIUTh U KpUTHUYECKH |Pemienue Beimonnenue | HeBpinosineHne
aHAJTM3UPOBATh HH(POPMALINIO, |CTAHIAPTHBIX paboT B CpoK,| paboT B CPOK,
HEOOXOIUMYIO JUISl pELICHHUS]  |[[IPaKTUYECKUX MPEAYCMOTPE | IPEAYCMOTPEHH
IOCTABJIICHHOM 3a/1a4uM; yMETh  |3a/1a4 HHBIN B BIif B pabounx
IPaMOTHO, JIOTUYHO, pabounx porpammax
apryMeHTHUPOBAHO nporpammax

(hopMHUpPOBaTH COOCTBEHHBIE
CYKACHUA U OLICHKH. OTanyartn
(baxThl OT MHEHHH, OIICHOK U
T.J. B PACCYXJICHUIX APYTUX
YYACTHHUKOB JCSITEITHHOCTH




BJIAJIETh METOIUKOMN Pemrenue Brimonuenune | HeBrinosiHeHne

OIIpEeENICHNUS U OLIEHUBAaHUs MIPUKJIaIHBIX paboT B CpoK,| paboT B CPOK,

IIPAKTUYECKUX MOCIEACTBUNA  [3a1a4 B IIPEyCMOTPE | IPEyCMOTPEHH

BO3MOJKHBIX PELICHUN KOHKPETHOU HHBIN B Bl B pabo4mx
IIPEIMETHOU pabouunx Iporpammax
o0JsacTu porpamMmax

7.1.2 DTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI

Pe3ynbTarhl MpOMeKyTOYHOTO KOHTPOJISl 3HAHHM OLIEHUBAIOTCS B 1 cemecTpe
11 ouHou (popMbl oOydeHus, 1 cemectpe s 3a04HOM (OpMBI OOyUECHHS TIO
YeThIpeX0aIIbHON CUCTEME:

COTIUYIHOY;

«XOPOIIIOY;

«YZIOBJICTBOPUTEIHHOY;

«HEYJIOBJIETBOPUTEIHLHOY.

K Pe3yabTaThl 00yueHus, K
oMIIe- XapaKTepu3ywiue HTEepUUu
S— c(bspwp’:m:“ﬂl;lm OHEH“B:‘)H“;{ OT1auvHo Xopouo Ynosu. Heynosa.
KOMIIeTCHI MU
OIIK-1 3HaTh OCHOBEI XuMuH, |Tect Brimosinenu | Bemmosinenue | Breimosnenue | B Tecte menee
CBOMCTBAa XMMUYECKUX eTectaHa | tectaHna 80-| tecraHna 70- 70%
SJIEMEHTOB U UX 90- 100% 90% 80% MPaBUIIBHBIX
COEIMHCHUH, OTBETOB
COCTAaBJISFOIIMX
OCHOBY CTPOUTEIbHBIX
MaTepHajoB
YMETb IPUMEHSTh Pemenne 3agaun IIponemonct | IIponemonctp 3amaun He
MOJIyYEHHBIEC 3HAHUS  |CTAaHAAPTHBIX | pEIIeHbI B p UpoBaH | UPOBAaH BEPHBIIL peuieHsl
0 XUMUH TIPH MIPAKTHIECKH ITOJTHOM BEPHBIN X0 | X0 pelIeHus B
W3YYCHHUH JPYTHX X 3a/1a4 o0beEME 1 pelIeHus OOJILIIINHCTBE
JIACUUTLINH MOJTy4eHbl | BCEX, HO HE 3a7a4
BEpHbBIE MOJTy4eH
OTBETHI BEpHBIHI
OTBET BO BCEX
3aja4ax
BJIAJIETh OCHOBHBIMHU  |Permenue 3ama4uun IIpogemonct | IIpomemoncTp 3amauu He
3HAHUSMH, MPUKIAIHBIX | peIIeHbI B p UpoBaH | UPOBAaH BEPHBII peuieHsl
MOJIyYEHHBIMH B 3a7a4 B TTOJTHOM BEPHBIN X0 | X0 pellieHus B
JIEKLIMOHHOM Kypce KOHKPETHOU o0beMe U pelieHus OOJIBININHCTBE
XUMHH, MpeIMETHOM | mosydeHsl | BceX, HO HE 3a7a4
HEOOXOUMBIMH I |00JacTH BEpHbIE MOJIy4eH
BBITTOJTHCHUS OTBETHI BEPHBIH
TEOPETUIECKOTO U OTBET BO BCEX
JKCIIEPUMEHTAITLHOTO 3a7auax
HCCCIOBAHUS
VK-1 3HATh U Tect Brmonnenu | Bemmonmaenne | Bemmonnenune | B tecte menee
aHATM3UPOBATH e TectaHa | Tecta Ha 80- | TecTa Ha 70- 70%
3amady, BBIACIATh ¢€ 90- 100% 90% 80% MPaBUJIBHBIX
0a3oBbIC OTBETOB
COCTABJISIIOIINC
YMETb HaXOAUTh U Pemenue 3ama4uun IIpogemonct | IIpomemonctp 3amauu He
KPUTHUYECKH CTaHAAPTHBIX | peIIeHbI B p UpoBaH | UPOBAaH BEPHBII peuieHsl
aHAIM3UPOBATh MPAKTUYECKH TTOJTHOM BEpHBIN X0 | X0 pellieHus B
UHPOPMALHIO, X 3aJ1a4 o0beMe U pelieHus OOJIBINIMHCTBE
HEOOXOIUMYIO ISt MOJIy4EHBbI | BCEX, HO HE 3a1a4
peuieHust BEpHbIE MOJIy4eH
MMOCTaBJICHHOH 3a1a4M; OTBETHI BEPHBI
YMETh TPAaMOTHO, OTBET BO BCEX
JIOTHYHO, 3a7auax
apryMEHTHPOBAHO




¢dhopmupoBath
cOOCTBEHHBIE
CYXKJICHHUS U OLICHKU.
OTtnmyath GakThl OT
MHCHUH,
WHTEpIpeTanui,
OLICHOK U T.J. B

paccyXKICHUAX OPYTUX

YYaCTHHKOB
JEATEeIbHOCTH
BIaJEeTh MeToAuKON  |Pemenue 3agaun | IIpopemonct | IlponemoncTp 3anauu He
olpezeneHus u NPUKJIAJHBIX | pELICHBI B p MpOBaH | UpOBaH BEPHBIN PpeLIeHEI
OLICHUBAHMS 3aja4 B MIOJIHOM | BEPHBIH X0/ | XOJ peLieHus B
NPaKTHYECKUX KOHKPETHOH obbemMe u pelieHus OOJBLIMHCTBE
HOCIEACTBUI IpeIMeTHOH | momydyeHsl | BceX, HO He 3a1a4
BO3MOXHBIX pelleHuil [obnactu BEpHBIC HOJTy4YeH
OTBETHI BEpHBIH
OTBET BO BCEX
3amadax
7.2 TlpumepHblii mNepeyeHb OLEHOYHBIX CpeACTB  (TUIOBBIE

KOHTPOJIbHBbIE 33JJaHUsl WJIM HHble MATEPUAJIbI, HEOOXOAMMBbIE /ISl OIEeHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)
7.2.1 llpuMepHbIii IepeYeHb 3aJaHUH 1JI TOATOTOBKHU K TECTHPOBAHUIO
OIIK-1 - Cnocoben pewams 3a0a4u npogheccuoHarbHoU 0essimerbHOCMU Ha
OCHOB€ UCNOIb308AHUSL MEOPEMUYECKUX U NPAKMUYECKUX OCHO8 eCMeCcmEeHHbIX U
MEeXHUYeCKUX HAYK, A MAKH#ce Mamemamuieckoeo annapama

1. JIns1t pacTBOpeHus B coiisiHOM kucioTe 280 T okcuaa Kanblus He0OX0IuMO
I' COJITHOU KUCIOTBI
1) o 730r; 2) o 365r; 3) o 73r; 4) o 36,5r.

2. Jlns TOBBINICHHS TeMIepaTypsl Kumenust pactBopa Ha 1,04 °C,
HEOOXOMMO, 4YTOOBI KOHIIEHTpAlMsl PAaCTBOPEHHOTO B HEM HEIIEKTPOJIHUTA
cocraBmsia  Modaw/kr (E H,O =0,52 (rpax - kr)/Moib)

I) o 0,2; 2) o 2; 3) o 1; 4) o 0,l.

3. B cooTBeTCTBUU C TEPMOXUMUYECKUM ypaBHeHUEM peakunu CHy ) + 20,
— COyy + 2H,0(, A/H = - 802 x/Ix nns monyuyenus 500 x/[k TennoTsl
HEO0OXOJIMMO CXKEUb nutpa(oB) (H.y.) MeTaHa.

o 1)56; o 2)28; o 3)14; o 4)42.

4. Ecnu yBennuuTh AaieHue B 10 pa3, ToO CKOpOCTh NPSAMON peaKuuu
Hyry + Brog«>2HBr (), Ipu yciioBuu ee 3neMeHTapHOCTH, YBEJIUYUTCS B pas.
ol) 50; 02) 100; 03) 20; o04) 5.

5. Koappumment nepen okucnuTenemM B ypaBHCHAH
HNO, + KMnO,4 + H,SO, — HNO3; + MnSO, + K,S0O,4 + H,0
paBeH

ol) 5 02) 7 03)2 o 4) 10.



6. U3menenue sneprun [ mb6ca xumudeckoro mpoiecca
CO,_ +250, - CS,;  + 30,  pasHo:

o 1) -754,5 xJIx 0 2) 754,5 xJIx

o 3) 984,5 kJIx 0 4) 480 xx

7. Ecnu oOpazenr MHKa pacTBopsieTcsl B cepHoil kuciote mpu 25 °C 3a 16
MUHYT, a Tipu 45 °C 3a 4 MUHYTBI, TO TEMIIEPATYPHBIN KOADPHUIIUEHT paBeH

o0l)4 02)2 03)3 04)2,5
8. HaubGonpmryro Bennunny O/IC B cTaHIapTHBIX YCIOBUAX OYyIEeT HMMETb
rajJbBaHUYECKUN DJIEMEHT, COCTABICHHBIN

ol)mAguCu o2)mAluAg o3)us FeuAl o4)uz Niu Fe.

9. [Ipu HapyIeHUHU [IUTHKOBOTO MOKPBITUS HA KEJIE3HOM U3JIEITUH BO
BJIQYKHOM BO3/TyX€ Ha KaToJie OyAeT MPOTeKaTh Peakiius, ypaBHCHHE KOTOPOI UMEET
BU] ...

1) 0,+2H,0+4e —» 40H 2) Zn’-2e'— Zn*
3) Fe’* +2e — Fe° 4) Fe®-2e— Fe**

10. JI;mst BoccTaHOBICHUS 2,3 T HATPUS MIPH DJICKTPOJIN3E pacIuiaBa XJopuaa
HATpHs Tpu cuje Toka 3A morpedyercs. ..

1) 1,344 2)2,68 4 3)0,67 u 4)4,01 4

VK-1 - Cnocoben ocywecmansams nouck, Kpumuyeckuii auaiu3 u CuHmes
uHgopmayuu, NPUMeHAMb CUCMEMHDIU N0OX00 0I5l peuleHUss NOCMABIEeHHbIX 3A0ay

1. Okcuasl 00pa3yroTCs Npu

1) o pacTBOpeHUH HEraméHo! U3BECTH;
2) O TOpEHMH XKelie3a B XJIope;

3) © pacTBOpEHHUU XJIOpa B BOJIE;

4) ©O TOpPEeHHH MPUPOTHOTO rasa.

2. KBaHTOBOE 4YHMCJI0 N XapaKTEepU3YeET...

o 1) bopMy 37€KTpOHHOM OpOUTaANH;

O 2) 3HEPrHUIO 3JIEKTPOHHON OpOUTAIIH;

O 3) OpUEHTALIMIO SJIEKTPOHHOU OpOUTAIIH;
© 4) cOOCTBEHHBIN MarHUTHBIA MOMEHT.

3. Yron mexnay cBs3siMu B Mosiekyse SiH, paseH ...
o1)120°; o 2)180°; o 3)90°; o 4)109°28'



4. CocTosiHiE PaBHOBECHUS XapaKTEPU3yETCsI PABEHCTBOM.. ..
o 1) reMriepaTypbl IPOAYKTOB U HCXOAHBIX BEIIECTB

O 2) KOHILIEHTpalUi MPOYKTOB U UCXOHBIX BEILIECTB

O 3) KOJIMYECTB BEUIECTB B CUCTEME

0 4) ckopocTei, MPsIMOro U 00pPaTHOTO MPOLECCOB

5. Jyig 3aIiuThl CTAIBHBIX WM3JCIHA OT KOPPO3WM B KAdyeCTBE KaTOJIHOTO
MOKPBITHS UCITOIB3YIOT
o 1)cepebpo ©2)xpom  © 3) MOHMHK 0 4) Marxui.

6. Jlns momydeHHs CHMHTETHUECKUX KaydyKOB B KayeCTBE MOHOMEPOB HeE
UCTIOJIB3YeTCS

1) o ¢opmanbaerun; 2) o 2-xmop-2,3 — OyTaauex;

3) o 1,3-Oyranues; 4) o CTUPOIL.

7. KagecTBeHHas peakiyst Ha HOHbI Fe®* oricpIBaeTcst ypaBHEHHEM . ..

1) o FeCl; + 3KSCN = Fe(SCN); + 3KCI

2) 0 2FeC|3 + 3K,C0O; = Feg(C03)3 + 6KCI

3) 0 2FeCl; + 3Cu(OH), = 2Fe(OH); + 3CuCl,

4) o FeCl; + 3KF = FeF; + 3KCI

8. Pasnosecue B cucreme SOz + Cypucrann = SOz, + COrq, AH>0
CMECTUTCS B CTOPOHY HNPOAYKTOB pEaKIIUU

o 1) Ilpu yBennueHnu NpoyKTOB peakLUu

0 2) Ilpu yBennuennu napuuansHoro nasieHus CO

0 3) Ilpu ymeHbIIeHHH OOIIETO TABICHUS

04) Ilpu ymensbiieHn KoHIeHTpauuu SO3

9. KpCMHPICBOﬁ KHCJIOTC COOTBETCTBYCT q)OpMYJ'Ia
1) (0] H3PO4 2) (0] HgCOg 3) (0] HN03 4) (0] HZS|O3

10. ®opmyna BbICHIETO OKCHJIa 3JEMEHTa, O0Opa3yIollero JeTyyee
BoZopoiHOE coenunenne H,O, nmeer Bua
1) o 30, 2) o D0, 3) o DO 4) o D03

7.2.2 IllpumepHBIii IepeveHb 3a1aHUH ISl pelIeHUs CTAHIAPTHBIX 32124

OIIK-1 - Cnocoben pewamsv 3a0auu npogheccuoHaibHol 0esmenbHOCmu Ha
OCHOB€e UCNONIL30BAHUS MEOPEeMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCmEeHHbIX U
MeXHU4eCcKUx HayK, a makice MamemamuiecKko2o annapama

3agaya 1. CKoIbKO COACPIKUTCS TpaMMOB pacTBOpEHHOTO BemecTa B 0,2 1
0,1 M pactBopa cynbdara kaaus?

Pemienune. 0,1 M o3Hauaet pacTBOp C MOJApHOUW KOHIEHTpamuen Cyy =
0,1 Moub/1I.

Cy = M, ’MOJZV.
M,-V 7



rae M, — Macca pacCTBOPEHHOTO BEIIECTBA, T;
M, — mMonsipHast Macca pacTBOPEHHOTO BEIIECTBA, T/ MOJIb;
V — 00béM pacTBOpa, .
Macca pacTBOpEHHOTO BEIIECTBA paBHA
m (K;SO4)=cy - V-M=0.1-0,2174=3,48 ()

3agaua 2. [Ipu pa3dasnenun 0,1 M pactBopa runpokcuaa 6apus B ABa pasa,
pH Oyner umeth 3HaueHne?

Pemenne. Ecnu pa36asuts 0,1 M pactBop Ba(OH), B aBa pasza, To ero
KoHIleHTpanusi craHeT pasHodt 0,05 wmonw/n. Ilpu ycmoBum 100 %- HoU
nuccounanu  (Ba(OH), — CHJIbHBIA 3JE€KTPOJIMT), KOHIIEHTpAalUs HOHOB
TUAPOKCHIIa OyJeT B JBa pa3a OoJibllie KOHIIEHTpAIMH pacTBopa, T.e. 0,1 Moib/m,
T.K. TIPY AJIEKTPOJIUTUUYECKON AUCCOIUAIIH

Ba(OH), — Ba®* + 20H"
U3 OJIHOTO MOJIb THUAPOKCHIA 00pa3yeTcs ABa Mojib noHOB OH™.

13 3HaueHMs HOHHOTO mpousseneHus Boasr: Ky = ¢(H") - ¢(OH™) = 107"
BBIYHMCIISIEM KOHIEHTpanuio noHoB H' u 3nauenue pH

c(HH=(10™): (10 =10" wupH=-1g10™°=13.

3apaua 3. [Ipu paznoxxenuu 1 MoJib kapOoHaTa Kajablys morjiomaercs 178,5
kJ>x TeroTel. Kakoit 00beM raza BeIACISIETCS TIPU ITOM?
Pemenue. B cOOTBETCTBUY C YpaBHEHHEM PEAKIIUU
C&COg =CaO + COzT
IpU pas3yiokKeHNU | MOJTh KapOoHAaTa KaTbIUS BRIIEISIETCS | MOJIb YIJIEKHUCIIOTO
rasa, 3aHUMAarOUUU MPU H.y. 00BEM 22,4 1.

3agauya 4. TemneparypHblil KoadduuueHT peakunu paseH 3. Kak nsmMenurcs
CKOPOCTbh XMMHUYECKOH peakuuu rnpu oxjaxaeHuu cucreMsl ot S0°C no 30°C ?...
Pemenue. C coorBercTBUE ¢ ipaBuioMm Bant-I'odda
t, -t 30-50
Ul:y 0 _—3 10 32 :1
L, 9

1

CKOPOCTb PEaKIIMK YMEHBIIUTHCA B 9 pas.

3agaua 5. Paccuurate 3/[C rambBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO M3

MEJHOTO U HUKEJIEBOIO JIEKTPOJOB, MOrpyKeHHBIX B 0,1 M pacTBOpBI ©X HUTPATOB
(E°(Cu*/Cu) = 0,34 B, E°(Ni**/Ni) = — 0,25 B).

Pemenne.

o, . 0059 B 0,059, . B _
oy =’ + =10 =084 B+ =019 01=034 B+ 003(-1) = 0315,




o, . 0.059 B 0,059, . B _
Ep = BN + =19 C e ==025B+ =21g 01=~025 B + 0,03:(-1) =028 B

DIC=E o — B anoma = (0,31 B) — (-0,28 B) = 0,59 B

VK-1 - Cnocoben ocywecmensims NHOUCK, KPUMUYECKUU AHATU3 U CUHME3
UHpopMmayuu, NPUMEeHIMb CUCIEMHBI N0OX00 0] pelueHUsi NOCMABIeHHbIX 3A0ay

3agaua 1. Kakas snekTpoHHast KOH(UTYpaIUs COOTBETCTBYET CyIb(OUI-HOHY
Pemenne. DnexkrpoHHas GopMmysa aToMa cepbl 169 15?25%2p°®3s%3p”
Cynsdun-non S®  mMeer Ha jBa 21eKTpoHa bonbie: 15°25°2p®3s°3p°

3anaua 2. Kak yMeHbIINTH CTETICHD TUCCOIUAIIAN THAPOKCHIA aMMOHUS ?
Pemrenue.
NH,OH < NH," + OH"-

JloOaBiieHHEe MPOIYKTOB PeaKLnu: CUIIbHOM KucaoTel K pactBopy CH3COOH
u cuiapHOoro ocHoBamms Kk NH4OH cmemaer paBHOBecme B CTOpPOHY
HEJMCCOLIMMPOBAHHBIX  MOJEKYJd, T.€. YMEHbBIIAeT CTENEeHb JAMCCOLHUALUU.
AHaNOTUYHO JIEUCTBYET Tak»Ke J00aBJIEHNUE CUIIBHBIX AJIEKTPOJIUTOB:

CH3;COONa — CH3;COO™ + Na* wu NaOH — Na°' + OH,
KOTOpPbIE€ YBEJIMYMBAIOT KOHIIEHTPALMIO TMPOAYKTOB pEAKIMH U CMEIAI0T
paBHOBECHE BIIEBO.

OxJnaxaeHue 3aTpyIHSET S3JEKTPOJUTUYECKYIO AUCCOLMAINIO, a pa30aBieHUE
YCUJIUBAET.

3agaua 3. B peakuu Cr,03+ KNO; + KOH — K,CrO, + KNO, + H,0O
OKHUCJIUTENIEM SIBIIAETCS ?
Pemenne. Onpeaenum CTENEHN OKUCIEHUSI BCEX JIEMEHTOB U MOJYEPKHEM

TC U3 HUX, KOTOPBIC U3MCHUJIU CTCIICHb OKHCJICHUA
+3 2 +1+5 2 +1-2+1 +1+6 -2 +1+3 -2 +1 2

Cr,03 + KNO3z+ KOH— KyCrO4+ KNO, + H,O
CocTaBuM DIIEKTPOHHBIE YPaBHEHHS U HANIEM KOD(PPHUIIUEHTHI K
OKHUCJIUTEIIO U BOCCTAHOBUTEIIO

+3 +6
1 | 2Cr —2- (3 &) — 2Cr; mporiecc OKUCIICHHUS,
H.OK=6 | +5 +3
3 | N +2&— N; npouecc BoccraHoBIeHMS
+3 +5

Cr— BOCCTAHOBHUTECIIb, OKHUCIIACTCA. N — OKHCJIIMTC/Ib, BOCCTAHABJIIMBACTCA.

Paccuntaem ko3¢ ULIMEHTH B ypaBHEHUN PEAKIINH
Cr,0; + 3KNOj;+ 4KOH — 2K,CrO4+ 3KNO, + 2H,0

3agauya 4. KayecTBeHHas peakuusi Ha HOH aMMOHHSI OIKMCHIBACTCS
ypaBHEHUEM?
Pemenne. NH,C1+NaOH — NaCl+ NH31+H,0



3apaua 5. [Ipoaykramu, BBIACISIONIMMUCS HAa MHEPTHBIX JJIEKTPOJaxX MpH
AIIEKTPOJIN3€ BOJHOTO pacTBOpa OpomMuaa MeIu, SIBIISIOTCS ?
Pemienne. B BOOHOM pacTBOpe MAET MNPOLECC BIECKTPOIUTHYECKOU
JTCCOLAALINN:
CuBr, —Cu* + 2Br.
HNoHbl Men BOCCTaHABIMBAIOTCS Ha KaToje. MIHepTHBIN aHOA HE TPUHUMAET
ydacThsl B IPOIECCe HA aHOJIe, HA HEM OKHUCIISETCS] OpOMUI-HOH.

7.2.3 TlpumepHblii NepeyeHb 3aJaHU s pellleHus] MPUKIAIHBIX 32124

OIIK-1 - Cnocoben pewamsv 3a0auu npogheccuoHaibHol 0esmenbHOCmuy Ha
OCHOB€e UCNONIL30BAHUS MEOPEeMUYUECKUX U NPAKMUYECKUX OCHO8 eCMeCmBEeHHbIX U
MeXHU4eCcKUX HayK, a makice MamemamuiecKko2o annapama

3agaya 1. OmnpegenuTh pacxoj MHUHEPAIbHON IUIACTU(GUIMPYIOMICH
100aBKH — H3BECTKOBOTO TecTa (10 Macce U o 06beMy) Ha 1 M° 1ecka, eciii pacxoj
noprnanaueMenta Ha 1 M° mecka cocramsier 200 Kr, a IUIOTHOCTh H3BECTKOBOTO
Tecta paBHa 1450 kr/m”.
Pewenue.
Pacxox mob6aeku mo o0BéMy Ha 1 M IIecKa:

79 =017-(1-0,002- 1) = 0.17-(1— 0,002 -200) = 0102113

Pacxox 1o6aBkH mo Macce Ha 1 M~ mecka:

T=v°. p;i —0,102-1450 = 147.9%2 .

3agaya 2. CkKoabkO HEOOXOAMMO pacTBOPUTh TPAaMMOB COJM JUIS
npurotoieHus 300 T pacTBopa ¢ MaccoBoit qosneit kapOoHaTa HaTpus 15 %?

Pemenne.

MaccoBast 10511 pacCTBOPEHHOTO BEIIECTBA BhIpaXkaeTcs: (hOpMyIIoi

m
®=—-2—-(100 %), 0oru eounuywor (uru %),

m, + m,
rac cymma: ms + m; =m pacmeopa:*
05 -
15%:&.100%, N mzzw:%a
300 100%

3agaya 3 Ompenenutb 00beM pacTBOpa COJSIHOW KHCJIOTHI C MOJISIPHOU
KoHIleHTparmen 0,5M0Ib/11, HeoOXoMuMbIN Tl HelTpanu3anuu 50 MII pacTBOpa
TUAPOKCHUIAa HATPHsI C MOJISIPHOM KoHLeHTpauuen 0,2 MOoJb/I.
Pemenue. B cooTBETCTBHH € 3aKOHOM 3KBUBAJIEHTOB
C3Heh * VHel = €3 (NaoH) * VNaOH
0,5 monb/nt - Vi = 0,2 monb/nt - 50 mut, otkyna Ve = 20 Mo

3agaya 4. B CcOOTBETCTBHMU C TEPMOXUMHYECKUM YPaBHEHHEM CKOJBKO
HEO0OXOIMMO 3aTpaTUTh KJ[>K TeIIoThI 1Jis noaydenus 560 rxene3a?



FeOw) + Hawy = Few + HaO), A H® =23 xJTx
Pemenne. TemmoBoii spdexr A, H° = 23 kJDk, ykasaHHEIi B
TEPMOXHUMHYECKOM YPaBHEHUH, OTHOCUTCS K KOJIMYECTBY BEIIECTBA, YKa3aHHOMY B
ypaBHEHHH peakiuu, T.e. K 1 monb  Fe . Hucio moinb xeneza v (Fe)=560T1: 56

r/mMons = 10 moub, clieoBaTesbHO, 11 ModydeHus 560 T xene3a HeoOXO0IUMO
3aTpatuth 230 KX TEIIOTHI.

3apaua 5. Kakoii 00beM yTIEKHCIOro raza HeoOX0AUMO OTBECTH M3 MEUr
npu o6xure 1 T kampiura CaCO3 mipn 800 °C 1 nasnennu 1,4 at™. 1 KakoBa Oyaer
Macca oOpasyromencs u3BecTu?

Pemenne

[Tpu TepMHUUECKOM Pa3I0KEHUH KalIbIUTa IPOTEKAET PEAKLIHS

CaCO3; = CaO + CO,.

[Tpu s3tom u3 1 mosib CaCO3 nosywaercs o 1 mons CaO u COs.

MostsipHbI€ MacChl YYaCTHUKOB PEaKIUU:

M (CaCO3) = 40 + 12 + 16-3 = 100 r/momnb;

M (CO,) =12+ 162 =44 r/monb; M (CaO) =40 + 16 = 56 r/moub.

CocTaBuM MPONOPIUU:

100r CaCO; - 56r CaO,

1000-56
1000r CaCO; - xr CaO, X=—wo 560 r CaO;
100r CaCO3; — 441 CO,,
1000- 44
1000r CaCO; — yr COgy, y=W=44Or CO,.

s pacueta o0bema oOpazosasiierocsi CO, BOCHOJIb3yeMcsl ypaBHEHUEM
MenpneneeBa — Kimanenpona:

vico)="RT_ 4083141073 _ 0, o
p-M  1,4.101325.44

VK-1 - Cnocoben ocywecmgnsams nouck, Kpumuyeckuli auaiu3 u CuHmes
UHpopmayuu, NPUMEeHIMb CUCIEMHBII N0OX00 0I5 pelueHUsi NOCMABIeHHbIX 3A0ay

3apaua 1. Kak noasepraercs ruaposusy coiib FeSO4 ?

Pemienne. ['waponu3y TMoaBeprarTCs COJIM, OOpa30BaHHBIC CJIA0OBIMU
KHCJIOTaMH | cllabbiMu ocHOoBaHusIMU. FESO, 00pa3zoBaHa ciabbIM OCHOBAaHUEM U
CUJILHOM KUCJIOTOM, TUAPOIU3YETCS IO KATHOHY

FeSO; +2HOH < Fe(OH), + H,S0O,
Fe?* + SO,~ +2HOH « Fe(OH), +2H" + SO,*-
Fe?* +2HOH < Fe(OH), +2H"
Peakums cpensl B pacTBOope JaHHOU conM Kucias, pH < 7.

3agaua 2. [Ipu paz6asnenun 0,5 M pacTBopa COJITHON KUCIOTHI B IISATh pas,
pH Oyner umeth 3HaueHne?

Pemenne. Ecau pazdasute 0,5 M pacteop HCl B mare pas, To ero



KOHIIeHTpanus craneT paBHo# 0,1 monw/mn. [Ipu yenosuu 100 %- Ho# nuccoumanuu
(HCl — cuibHBIM 3JEKTPOJIMT) KOHIIGHTpAI[Ms HOHOB BOJOpOAa OyaeT paBHA
KOHIICHTpAIMU pacTBopa, T.e. 0,1 MoJb/i.

c(H)=10"moms/nupH=—1g 107~ = 1.

3agauya 3. Ilpu paboTe rajabBaHUYECKOTO JJIEMEHTa, COCTOSILEro U3
HUKEJIEBOIO0 M KaJIMUEBOTO AJIEKTPOJOB, MorpyxkeHHbix B 0,01 M pactBopbl X
XJIOPUIOB, KaKas peakius OyaeT MPOTeKaTh Ha KaToje? KaKol OHa UMEET BUJI ?

Pemenne. B 1anHOM rajqibBaHU4Y€CKOM 3JIEMEHTE 00Jiee aKTUBHBIA METaILI

o o . 0 - 2+
KaJMuii OyZeT aHoJoM, 1 Ha HEM uaét okucnenne: Cd™ — 2e” = Cd”",

. . -2+ - — N30
Ha nukeneBom katone uaet BoccranoBnenue: NI“ + 2e = Ni

3apaua 4. Onpenenure B KAKOM cilydae IIpH B3aUMOJEUCTBUM 00Opasyercs
CpEHss COJTb
1) 1 Mo Ca(OH);, u 2 Mot HCl  2) 1 mons Ba(OH), u 1 moas HCI
3) 2 mostb Mg(OH);, u 1 mone HCI  4) 1 moas Cu(OH), u 2 mons H,SO,

Pemrenue. YpaBHeHU XUMHUYECKUX PEAKINI, HAITUCAHHBIE B COOTBETCTBUU C
3aJJaHHBIMU YCIIOBUSIMU, IPUBOJIAT K 00PA30BaHUIO CIICIYIOIIHNX COJICH:
1) Ca(OH), + 2 HCl — 2H,0 + CaCl, — cpenssist cob, XJIOPU KaTbIIHSI
2) Ba(OH), + HCI — (BaOH)CI + H,O— ocHOBHas COJIb, XJIOPHI THIPOKCOOAPHS,
oOpasyeTcsi B M30bITKE OCHOBAHUS
3) 2 Mg(OH), + HCI — B u30bITKE OCHOBaHUs 00pa3yeTcss OCHOBHASI COJIb
4) Cu(OH), + 2 H,SO4 — 2 H,0 + Cu(HSO,), — kucnas coiib, THAPOCYIb(haT
MeJi, 00pa3yeTcs B U30bITKE KHCIOTHI

3amaya 5. BplyuciauTh Maccy MeAM, BBIJCIUBIICHCS Ha KaToje IpH
anextposu3se xjaopuaa menu (1), mposenéunoro npu Toke 10 A B reuenue 30 MuH.

Pemenue. CornacHo 3akonam dapanes:

m = (M5 xIx t) : 96500,

r7ie M — Macca BeIecTBa, OKUCICHHOTO WM BOCCTAHOBJICHHOTO HA DJIEKTPOJIE, T
M, — MosipHast Macca SKBUBAJICHTA BEIIECTBA, I/MOJIb; | — cuia Toka. A; t — Bpems
EKTPOIN3a, ¢; 96500 — unciio dapanes, Kin/mMomns (A - ¢/Mob).

[ToacTaBuM YHCIIOBBIE 3HAYCHUSI:

m=[67 r/monb - 10 A -30-60c]:96500 A -c/momp= 12,51,

rae 67 r/monb =M 5 (CuCly)=(2M CuCl, )= "% - 134 r / Mmonb.

7.2.4 TlpumepHBbIii IepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.5 TllpumepHBblii NepevyeHb BONMPOCOB /ISl MOATOTOBKH K IK3aMeHY

OIIK-1 - Cnocoben peuams 3a0a4u npogheccuoHarbHoOU 0essimerbHOCMU Ha
OCHOBEe UCNONIL30BAHUS MEOPEMUECKUX U NPAKMUYECKUX OCHO8 eCMeCmBeHHbIX U
MeXHU4eCcKUX HayK, a makice MamemamuiecKko2o annapama
1.  OcHOBHBIE 3aKOHBI ATOMHO-MOJICKYJIIPHON TEOpPUHU: 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo U CJIEACTBHUE U3



HEro. 3aKOH 3KBUBAJICHTOB.

2. Ilapamerpsl M (QYHKUMH COCTOSHUSL TEPMOJAMHAMUYECKON CHUCTEMBI.
Buytpennsis sHepruss u oHranenua. CraHAapTHas >SHTANbIUS 00pa3oBaHUs
cioxHoro BeulectBa. TemnoBoit addekt peakuuu. 3akoH ['ecca U ciencTsue u3
HETO.

3. XuMHuecKas KHWHETMKa B TOMOTeHHbIX cucremax. CpeaHsisi CKOpOCTb
peakuuu. 3aKOH IEUCTBUA Macc. BinsiHue TeMneparypsl Ha CKOPOCTh XUMHAYECKOM
peakuuu. DHEpPrus akTUBAlMU M aKTHBHBbIE MoJeKyinbl. [IpaBuno Baut-T'odda.
CylHoCTh KaTanusa.

4. Ilpomeccet oOpatumbie u HeoOpaTumbie. KoOHCTaHTa XWMHYECKOTO
pPaBHOBECHUS U €€ 3HAUYCHUE U1 XaPAKTEPUCTUKU MOJHOTHI NPOTEKAHUS PEAKIIUU.
VYcioBusl cMeNIEHNUs] TOMOTEHHBIX U N€TePOreHHbIX paBHOBecHil. Mcnonp3oBanue
npuHiumna Jle-Illatenbe B TEXHOJIOTMYECKHMX  MpoLEccax  IMPOU3BOACTBA
MHUHEPAJIbHBIX BSKYLIMX U U3JIEIINNA HA UX OCHOBE.

5. Camomnpou3BOJBLHO MPOTEKAIOUIME TMPOLECChl. ODHTPONMUS Kak Mepa
HEYNOPSAJOUYEHHOCTH cucTeMbl. W3menenue nsHeprum [unbOOca kak KpuTepuid
CaMOITPOU3BOJIBHOTO IPOTEKAHUS POLIECCOB B HEN30JIUPOBAHHBIX CUCTEMAX.

6. KomnmuratuBuble cBoiicTBa  pacTBOpoB. [loHMKeHHE  TeMmIeparypbl
3aMEp3aHusl PacTBOPOB M MCHOJIB30BAHUE HTOTO SIBJICHUS B CTPOMUTEIBHOU
MIPAKTHKE.

7.  DrnektponuTuyeckas auccouuaius Boabl. MonHoe npousBeaeHue Boasl Kw.
Bonoponsslii nmokaszarens pH Kak xapakTepuCTHKa aKTHBHOM PEaKLUU CPEJBbI.
Meroasl onpenenenust pH cpenpl. I'maponus coneit. Coiau TUAPOIM3YIOIIHUECS 11O
aHUOHY, MO KaTUOHY, Heruapoiusywmuecs coiau. CreneHb W KOHCTaHTa
ruaponn3a. BausHue BHeMTHUX (aKTOPOB HA CTETICHD MOJTHOTHI THIPOJIU3A.

8.  ucnepcubie cuctembl. Kinaccudukarus TUCTIEPCHBIX CUCTEM. 30JU, TEH.
[IpyHUMOManbHAsE  HEYCTOWYMBOCTh  T'€TEPOTE€HHBIX  JUCIEPCHBIX  CUCTEM.
KunernueckuiiT ¥ MOJEKYJISIPHO-aJICOPOLIMOHHBIN  (DaKTOp  yCTOMYMBOCTH.
CrpykTrypa MuULEIbl. OJIEKTPOKMHETHUYECKUA MMOTEHUHAN, 3apsAl KOJUIOMIHOW
yacTulbl. lMcnonb3oBaHWE [UCHEPCHBIX CUCTEM B IMPAKTUKE CTPOUTEIBLHOIO
MaTepUAIOBEICHHUS.

9.  Tlpuniun neicTBUs rajibBaHUYECKOro semMenTa. Mamepenue u pacuer DJ1C
AIIEMEHTA.

10. Koppo3sust MeTamuioB u ymiepO, HAHOCUMBIN MPOTEKAaHUEM KOPPO3UOHHBIX
MpOIECCOB. XHUMHUYECKas KOPPO3UsI METAIIOB. DIJIEKTPOXUMHUYECKAS] KOPPO3Us
MeTauioB. [IpoTekaHne KOppO3MOHHBIX NPOLIECCOB MPHU KOHTAKTE JBYX METAILIOB U
pu paboTe KOPPO3UOHHBIX MUKPOAJIEMEHTOB. OCOOCHHOCTH KOPPO3UU apMaTyphl
B ’KeJe300€TOHE U BIMSHUE Ha JI0JTOBEYHOCTh MAaTEPUAJIOB.

11. MeTonpl 3aMTHl METAJIOB OT KOPpO3uH. BBIOOp cIlaBa M KOHCTPYKITUU.
Hemertamnueckue M MeTaUIMYECKUE 3allMTHbIE NOKpBITHSA. [IpoTekTopHas u
KatoaHas 3amuTta. MTHrubutopsl KOppo3uu.

12. DOnextponus. Tlopsgok pa3psiiKK MOHOB Ha 3JIEKTPOJax. DJEKTPOJIU3 C
HEAaKTUBHBIMU U aKTUBHBIMU AJIEKTpoAaMu. [[puMeHeHue anexkTponnsa.

13.  Xwumunueckas uaeHTudurkanus. Anroputm uaeHntudukanuu. Knaccudukarus
METO/MOB HMACHTHU(PUKAIMH. XUMUYECKHE U  (DUIUKO-XUMUYECKUE METObI



UAeHTUDUKAIINN, TPUMEHSEMbIE JISi M3YYCHHS CTPOUTEIBHBIX MaTEpHAIOB U
U3JICIUN U3 HUX.

VK-1 - Cnocoben ocywecmansams Nouck, Kpumuyeckuil auaiu3 u CuHmes
UHpopmayuu, NPUMEeHIMb CUCIEMHBII N0OX00 018 pelleHUsi NOCMABIeHHbIX 3A0ay

14. Knacchl HEOPraHMYECKUX COSAMHEHHI: OKCHU/IbI, KUCIIOThI, OCHOBAHUS, COJIU.
[lonyuyeHnne, CBOMCTBA, IPUMEHEHUE B CTPOUTEIBHOM ITPAKTHUKE.

15. OOmue KBaHTOBO-MEXAHWYECKUE TMPEJCTABICHUS O CTPOEHUE aToMa.
BonnoBast GpyHK1IHA, 3IEKTPOHHOE 001aK0, TUIIBI AaTOMHBIX OpOUTAaJIEH.

16. KganTOBBIE uUMCIa KaK XapaKTEPUCTHKA COCTOSHUS 3JEKTPOHOB B aTOME:
rJIaBHOE, OpOUTAIbHOE, MATHUTHOE, CITMHOBOE.

17. IlpuHuunel pacmpeneneHue 3eKTpoHOB B arome. llpunmun Ilaynu u
npaBwio ['ynma. IlocrmegoBaTenbHOCTh 3alOJIHEHHMS] ATOMHBIX OpOUTanedl B
COOTBETCTBUHM C UX 3Hepruei. [IpaBuna KneukoBckoro.

18. Ilepuomuueckuii 3akOH U mepuoauueckas cuctema »sjementoB J[.H.
MenpaeneeBa. CtpykTtypa nepuoandeckoit cucremsl .M. MenaeneeBa, npuHLIMI €€
MOCTPOEHUSI B COOTBETCTBUU CO CTPOCHHUEM BJIEKTPOHHBIX 000JI0YEK.

19. TIlepuonuMyHOCTHL  M3MEHEHHME  CBOWMCTB  DJIEMEHTOB.  3aBUCHMOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX CBOMCTB JJIEMEHTOB OT HMX IOJOXEHUS B
NEPUOJINYECKOM CHCTEME. OHEprusi HMOHU3ALUH, CPOJICTBO K DJEKTPOHY,
ANEKTPOOTPULIATENBHOCTD.

20. KBaHTOBO-MEXaHMYECKOE OMNHCAHME XHUMHUYECKOM  CBS3M  METOJOM
BaneHTHBIX cxeM (BC). Mexanusm o0pa3oBaHus KOBaJIGHTHOH CBsi3u. CBOMCTBa
KOBAJICHTHON CBSA3U: CUI'Ma- M NH-CBSI3H, HAINPABIECHHOCTb M JHEPrUsl CBS3U.
KoBasieHTHas cBsI3b NOJISIpHAS U HENOJsipHAst. IOHHAst 1 MeTaJuIn4ecKas CBA3b.

21. Teopus pacTBOpOB, T€PMOJMHAMHKa pacTBopeHusi. CrnocoObl BhIpaKEHUS
KOHIIEHTPAI[MU PaCTBOPOB.

22. CyurHOCTb 3JIEKTPOJIUTHYECKON AMCCOUMALMU. DIEKTPOJIUTHI CUIIbHBIE U
cnabble. CTeneHb U KOHCTAHThI TUCCOLMALIMU. DIEKTPOJIUTUYECKAS TUCCOIUALUS
CUJIBHBIX M CJIa0BIX 3JIEKTPOJIUTOB: KUCJIOT W OCHOBAHMM; CPEJHUX, KHUCIBIX U
OCHOBHBIX coOJied. Peakium B pacTBOpax 3JEKTPOJIMTOB. Y CIIOBHS MPOTEKAHUS
MPaKTUYECKU HEOOPAaTUMBIX peaKIIMil IBOMHOrO 0OMeHa.

23. MexaHu3M  BO3HMKHOBEHHS  CKadyka  TIOTEHIMAla HA  TPAHMUIIC
EKTPOA-pacTBop. OrmpeneneHne 3IEKTPOAHBIX MOTEHUUAJIOB € MOMOUIBIO
NIEKTpPOJa CpaBHEHUs. DakTOpbl, BIMSIOIIME HA BEJIUYUHY 3JIEKTPOJHOIO
noteHnuana. YpaBHenue Hepucra. CraHpapTHbld W pealbHbIA  PsSbI
IIEKTPOXUMHUYECKON aKTUBHOCTH METAJUIOB.

24. Heoprannyeckue W opranuyeckue nonumepsl. Kmaccuduxamms, mMeToas
noyiy4eHusi, Gu3nKo-XxuMuueckue cBoiictBa. OCHOBHBIE mpeacTraButenu. Oonactu
UX IPUMEHEHHS B CTPOUTENBHOM OTPACIIN.

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TPH  TNPOBeAEHUH
NMPOMEKYTOUYHOM aTTeCTAUU
IK3ameHn nposooumcs: no oOulemam, Kaxicovlii U3 KOMOpbulX cooepicum 2



gonpoca u 3aoavy. Kaowcowili npasunvhvill omeem Ha 8onpoc oyeHusaemcs 2
oannamu, saoava oyeHusaemcs ¢ 1 oann. Maxcumanvroe Koauwecmeo HAOPaAHHBIX
bannos — 5.

1. Oyenxa «HeyoosnemeopumenvHo» cmagumcs 8 ciydae, eciu CMyOeHm
Habpan menee 1-2 banna.

2. Oyenxa «Yooeremeopumenvhoy cmagumcs 6 ciyude, eciu CHyOeHm
Habpan 3 banna.

3. Oyenxa «Xopowio» cmasumcs 6 ciyuae, eciu cmyoenm Haopan 4 6ana.

4. Oyenka « Omauunoy» cmasumcs, eciu cmyoewm Habpan S 6annos.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHUAJIOB

Kontponupyemsbie pa3aenst (TEMbI) Kon . | HauMeHOBaHHNE OLIECHOYHOTO
Ne n/m KOHTPOJIMPYEMOI
JUCIUTIAHBI CpeacTna
KOMIETEHIINH

1 BBenenue B o011yto u OIIK-1, YK-1 Tecr, 3ammTa 1a60PATOPHBIX
HEOPTraHUYECKYI0 XUMHIO. pabor, 3amura pedepara

2 Hampasnennocts xumundeckux  |OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
MIPOIIECCOB. pabor, 3amura pedepara

3 PacTBOpbI 271€KTPOIUTOB U OIIK-1, VK-1 Tecr, 3amuTa 1a00paTOPHBIX
TeTEPOTCHHBIC TUCTICPCHBIC pabor, 3amura pedepara

CHCTEMBI

4 Onexrpoxumuueckue npoueccsl. |OINIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
pabor, 3amura pedepara

5) OcHoBbl oprannueckoit xumuu u  |OIIK-1, VK-1 Tecr, 3amuTa 1a00paTOPHBIX
BBICOKOMOJICKYJISIPHBIX COSIMHEHUN pabor, 3amura pedepara

6 Teopernueckrie OCHOBBI OIIK-1, VK-1 Tecr, 3amuTa 1a00paTOPHBIX
AHATTMTUYCCKON XUMHH. pabor, 3amura pedepara

7.3. MeToauueckue MaTepuajibl, ONpeAessiiONIAe  TPoUEAyPbI
OlleHUBAHMS 3HAHU, yMeHHii, HABBIKOB U (WJIM) ONBITA /IeSITEIbHOCTH

TectupoBanme OCYIIECTBIACTCSA, JHUOO TMPH TOMOINM KOMIBIOTEPHON
CUCTEMBl TECTHPOBaHMsI, JHOO C HCIOJH30BAaHWEM BBIIAHHBIX TECT-33J[aHUN Ha
OymaxkaoM Hocutene. Bpems tectmpoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa TECTa JK3aMEHATOPOM M BBICTABISETCS OIEHKA COTJIACHO METOIMKHU
BBICTABJICHUS OTICHKY MIPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne craHmapTHBIX 3amad  OCYIIECTBISIETCS, JUOO TIPU TIOMOIIH
KOMITBIOTEPHON CHUCTEMbBI TECTHPOBAHUSA, INOO C UCTIOIH30BAHUEM BBITAHHBIX 33144
Ha OymMakHOM HocuTene. Bpems pemenus 3agad 30 muH. 3aTeM OCYIIECTBISETCS
IpOBEpKa pelIeHHs 3a7ad 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH TP TPOBEJACHUH MPOMEKYTOYHON aTTeCTaIlUH.

Pemenne mnpukinaaHbIX 3a4ad  OCYIIECTBISIETCS, JIMOO TPH TOMOIIH
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHMSL, JINOO C MCTIOJIF30BAHNEM BBIJAHHBIX 33724
Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIISACTCA
IpoBepKa peIIeHHs 3a7ad 3K3aMEHATOPOM M BBICTABISIETCS OILIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH TP MPOBEIACHUH MPOMEKYTOYHON aTTeCTaIUH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE



OBECINEYEHUE JUCIUIIJIUHBbI)
8.1 Ilepeuenbp yueOHOI JHTepaTypbl, HEOOXOAUMOMH /Jisi OCBOEHMS
AUCHUIJIMHBI
1. Kopoun, H. B. O6mas xumus / H.B. KopoBun. — M.: Beicmi. mik., 2008.

- 556¢.
2. I'munaka, H.JI. O6mas xumus / H.JI. I'nmuaka. — M.: KHOPYC, 2011. — 746

3. JlJaGopaTopHbIil IpakTUKyM 110 XuMuH: yueb. mocooue / O.P. CepryTkuna,
O.B. Apramonosa, JL.I. bapcykoBa u ap.; mox obm. pen. O.P. CepryTkuHoW;
Boponex. roc. apx.-ctpout. yH-T. — Boponex, 2011. - 109 c.

8.2 Ilepeyenb WH(MOPMANUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH
OCYILIECTBJIECHHMN 00pa30BaTeJLHOI0 MNpolecca MO JUCHUIJIMHE, BKJINOYAS
nepeyeHb  JIMIEH3HMOHHOr0  MPOrPaMMHOro0  olecmedeHusl, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
npogeccHOHAIbHBIX 023 JaAHHBIX U HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

1. XUMHYECKUH KaTaJor. Oo0mas XHUMHUSL. Calitel u
kHuTH http://www.Ximicat.com

2. Xumuueckuil  kataimor. Heopranuueckas xumus. Caidtel u
kHuTH http://www.Ximicat.com

3. Xumuueckuit  katainor.  Opranmueckas  xumud. Caldtel U
kHuTH http://www.Ximicat.com

4, XuMHUUeCcKHil katasor. Beicokomonekymsipabie coequHeHus. CalTbl U
kuury http://www.ximicat.com

5. Chemnet - odunuagbHOEe 3JIEKTPOHHOE H3JaHHE XHMHUYECKOI'O
daxynprera MI'Y http://www.chem.msu.ru/rus

6. CrnpaBo4yHO-UH(DOPMAITMOHHBIN CaiT no

xumun http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLNECCA

Yuebno-nabopamopnoe obopyoosarue

O6opynoBanue: MPUOOPHI, XUMPEAKTUBBI, XUMUYECKas MOCYJa, CTEHIBI,
KHHO- W BHUACO(DWIBMBI, JIUANIPOCKTOPHI, BuUAconpoekTop. ObopymoBaHue:
npuOOpbl, XUMPEAKTUBBI, XUMUYECKasi Tocyaa, xpomatorpad 111, ckanupyrommii
30HJIOBBIA MHUKPOCKOII, PEHTTeHOBCKUM audpakToMeTp (Om3HEC-UHKYyOaTop),
y4eOHO-7Ta00paTOPHBIA  KOMIUIEKC «XuMuUs», (HoroMeTp (HOTOICKTPUIECKUIMA
K®K-3, anekrponeur SNOL, nonomep N-160, crenapl.

Texnuueckue cpedcmea 0OyueHus.

HoyTtOyk, MmeauanpoexkTop

10. METOAUYECKUE YKA3AHUSA AJI5S1 OBYYAKOIIUXCS MO
OCBOEHMUIO JJUCHUIIJIMHBI (MOAY JIA)
[To mucummuinHe «XUMUSD) YUTAIOTCS JICKITUH, TIPOBOISTCS J1a00paTOPHBIC
paboTHI.


http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.chem.msu.ru/rus
http://www.alhimikov.net/

OcHOBOM M3y4YeHUs] JUCHUUIUIMHBI SIBIISIIOTCA JIGKIUH, HA KOTOPBIX
U3JlaraloTcs HauboJiee CylIeCTBEHHbIE U TPYAHbIE BOIPOCHI, a TAKKE BOIPOCHI, HE
HalIeAIIne OTPAXKEHUS B Y4eOHOU JTUTEpATypE.

JlabopaTopHbie pabOThl BBIMOJHAIOTCS HA JaOOPATOPHOM OOOPYIOBAaHUU B
COOTBETCTBUU C METOJIMKAMMU, IPUBE/ICHHBIMU B YKa3aHUSIX K BBITIOJHEHUIO padoT.

Bun yuebnbix
o I[C}ITCJIBHOCTI) CTy,Z[CHTa
3aHATUHN
Jlexnus Hanucanne koHCneKTa JEKIUI: KPATKO, CXEMATUYHO, ITOCIEI0BATEIHHO

¢buKcUpOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOJBL,  (OPMYIHUPOBKH,
000011IeHUs; TTOMEYaTh BAXKHBIC MBICIIH, BBLICIATH KIIIOYEBBIE CIIOBA,
TepMmuHbl. [IpoBepka TEPMUHOB, MOHIATHUH C MOMOIIBIO YHIUKIONEANH,
CIIOBapel, CIPaBOYHMKOB C BBINHCHIBAHUEM TOJIKOBAHUNW B TETpajb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MarepHalia, KOTOPbIE BbI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMoH Jmreparype. Ecnu
CaMOCTOSITENILHO HE yAaeTcs pa3o0paTbcs B MaTepuane, HeoOXOAMMO
cOopMyIHpOBaTH BOMPOC U 33aTh MPEMOAABATENI0 HA JICKIMHU UM Ha
MIPAKTUYECKOM 3aHSATHUU.

JlabopaTtopHnas pabota

JlabopaTtopuble ~ pabOTBI  TO3BOJIIIOT  HAYYUTHCSA  NPUMEHATH
TEOPETUYECKUE 3HAHUS, TONyYeHHbIE Ha JIEKIUW TPH PEHICHUH
KOHKPETHBIX 3amad. YrtoObl Hambosiee palMoOHAIBHO W TOJHO
MCIOJIb30BaTh BCE BO3MOXKHOCTHU JTAOOPATOPHBIX JIJISl MOATOTOBKHA K HUM
HEOOXOMMO: CIieAyeT pa3o0parh JEKIHIO IO COOTBETCTBYIOIIEH TeMe,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3lelioM y4eOHHKa, MpopadoTaTh
JOTIOTHUTEIBHYIO JINTEPATypy W WCTOYHUKH, PEIIATh 3a7audl H
BBITIOJTHUTH JIPYTHE MHUCHMEHHBIC 3a/1aHNs.

CamocTosTenpHas
pabora

CamocrosiTennbHass paboTa CTYACHTOB CIIOCOOCTBYET TIyOOKOMY
YCBOCHHSI y4eOHOT0 MaTepraia U pa3BUTHIO HABEIKOB CaMOOOPa30BaHMSL.
CamocrosTenbHas paboTa npernoaaraeT cleAyolne COCTaBISIOUIIe:

- paboTa c TekcTaMu: yueOHHKAaMH, CIIPAaBOYHUKAMH, TOTIOJHUTEILHON
JUTEPaATypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITU;

- BBIIIOJTHEHUEC JOMAIITHUX SaI[aHHfI " pacyCToOB,

- paboTa HaJl TeMaMH ISl CAMOCTOATEIBLHOTO U3YUYCHHUS;

- yuacTue B paboTe CTyIeHUYEeCKUX HayYHBIX KOH(EPEHINH, OMUMITHaT;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTALIUH.

ITonroroBka k
MIPOMEKYTOUHOMU
aTTecTaluu

I'0TOBUTBCS K MPOMEKYTOUHON aTTECTALIMM CIEAYET CUCTEMATUUYECKH, B
TEYeHHE BCEro ceMecTpa. MIHTeHCHBHAsg MOJArOTOBKA JOJIKHA HA4aThCs
HE IO3JHEE, YEM 3a MECAL-II0JITOpa O MPOMEKYTOUHON aTTECTALMH.
JlanHble mepea AK3aMEHOM, SK3aMeHOM Tpu AHsS 3¢ deKTHBHEe BCEro
MCII0JIb30BAaTh I MOBTOPEHMS M CUCTEMATH3allMi MaTepraa.
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