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1. HEJIM 1 3AJIAYH TUCHUITJIMHBI

1.1. Hean aucuMnInHbI

dhopMUpOBaHHE y CTYACHTOB IIEJIOCTHOIO MPEACTaBIECHUS O IpoIleccax U
SABJICHUSX B MPUPOAEC U TEXHUKE, MOHUMaHUS BO3MOXKHOCTEH COBPEMEHHBIX
HAay4YHBIX METOJIOB MO3HAHMS MAaTEPUAIBHOIO MUPA U OBJIAJICHUS STUMH METOJaMU
JUISL pelieHus 3a7ad, BO3HUKAIONIUX TIPU BBIMIOJHEHUH MPO(ecCHoHaTbHBIX
byHKIUH.

[Toznanne xuMuu  HeoOxoawumo It (GOPMHPOBAHUS  HAYIHOTO
MHUPOBO33PEHUS, PA3BUTHS JIOTHUYECKOTO MBINIIEHUS, TPO(PECCHOHATEHOTO POCTa
OyIyIuX CIEIUATNCTOB.

1.2. 3agaum ocBOeHMSI TUCIUILIHHBI

- 3aJI0’)KUTh OCHOBBI JIJIsi IOHUMAHUS XUMUYECKHUX MPOIECCOB MPEBPAIECHUS
BEIIECTB, KOTOpPhIE OYIyT CIIOCOOCTBOBATh MPHUHSATHIO TPAMOTHBIX, HAYYHO
000CHOBaHHBIX MPOGECCHOHAIBHBIX PEIMICHUH B  00JAaCTH  CTPOMUTEIIHHOM
TEXHOJIOTMH, a TakKXKe CHOCOOCTBOBAaTh BHEAPEHUIO JOCTIKCHUN XUMHUHM TIPH
pelIeHUH ITUX MPoOIIeM;

- IPUBUTH HABBIKK OCMBICIICHHOTO PEIIECHUSI KOHKPETHBIX XMMUYECKHUX 3aj1ad,
HAy4YUTh HAXOJWUTh ONTHUMAJIbHBIC PEIICHHUS MNpOo(EecCHOHANIBHBIX 3a/lady, B TOM
YHUCJIE C UCIIOJIH30BAHUEM 3aKOHOB XUMUM, XUMHUECKHX MTPOIIECCOB U BEILIECTR.

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

3. IEPEYEHDb IIVTIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JANCIHUIIJINHE

[Ipouiecc n3ydyeHus: TUCUMIUIMHBI «XUMUS» HaNpaBlieH Ha (opMUpOBaHUE
CJIeIYIOIIUX KOMIETEHIUHI:

OIIK-1 - CrnocobeH pemaTh 3a1a4u MpodecCHOHATBHON JEeATeIbHOCTH Ha
OCHOBE HCIIOJb30BaHUS TEOPETUYECKUX M MPAKTHUECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEeMAaTUYECKOIo arnrapara

VYK-1 - Cnoco0OeH ocylecTBIATh MOUCK, KPUTHUECKUN aHalu3 M CHUHTE3
uH(pOpMaIuK, NPUMEHITh CUCTEMHBINA MOAXO/ IJIsl PEIIeHUs] TOCTABIEHHBIX 3a/1a4

Pe3yabTarsl 00y4eHHs, XapaKTepHU3yOLIue

Komnerenuus
c(hopMUPOBAHHOCTH KOMIIETEHIIUHN
OIIK-1 3HATh OCHOBBI XMMHH, CBOMCTBA XUMHUYECKUX JJIEMEHTOB
U UX COCJMHEHUN, COCTABIISIONIUX OCHOBY CTPOUTEIBHBIX
MaTepuagoB

YMETb NNPUMEHSATH ITOTYy4YECHHBIE 3HAHUS 110 XUMHU PH
V3YYEHHUU IPYTUX TACHUILUINH

BJIaJICTh OCHOBHBIMM 3HAHMSIMU, ITOJTyYEHHBIMH B
JEKIIMOHHOM KypCe XUMUHU, HEOOXOAUMBIMU JJIs1
BBIIIOJTHEHUS TEOPETUYECKOI0 U IKCIIEPUMEHTATILHOTO
VICCIICJOBAHMS




YK-1

3HATb U aHAJIUM3HUPOBATL 3a1a4y, BbIACIATH e€ 0a30BBIC
COCTaBJIAOIINE

YMETb HAXOJUTh U KPUTUYECKU aHAIU3UPOBATh
uHbOpMaIMIO, HEOOXOIUMYIO JIsl pEIICHUS
NOCTABJICHHOW 3a/1a4; YMETh T'PAMOTHO, JJOTUYHO,
apryMEHTUPOBAHO (hOPMHUPOBATH COOCTBEHHBIE CYKICHUS
U oueHKH. OTinnyaTh (GakThl OT MHEHUN, HHTEPIIPETALIUH,
OILICHOK M T.J. B PACCYXAECHUAX APYTUX YYACTHUKOB
NEATEIbHOCTH

BJIaJIETh METOJIUKOM OMpeIeICHUs] U OLICHUBAHUS
MPAKTUYECKUX MOCIIEACTBUN BO3MOXKHBIX PEIICHUM

4. O BEM JUCHUIIJINHBI

OO61ast TpyA0€MKOCTh TUCHHUTUIMHBI « XUMHUSDY COCTABIISIET S 3.€.
Pacnpenenenue Tpy10€MKOCTH JUCUUIUIMHBI 10 BUIAM 3aHITHIA
ouyHasi popma oOyueHust

. Bcero | Cemectpsbl

Bunpl yue6HO# paboThI HACOE I
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uucie:
Jlexmu 36 36
JlaGopartopusbie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl npoMeKyTOUHOM aTTeCTallMK - HK3aMEeH + +
OO6111ast TPy10€MKOCTb:
aKaJeMHUYECKHUE YaChl 180 180
3a4.e]l. 5 5

5. COAEP KAHUE JUCHOUIIJIMHBI (MOAYJISA)
5.1 Copaep:xkanue pa3gesioB JAUCHUINIMHBI M pacnpeleieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHIA

Ne JIa0. Bceero
HaunmenoBanue TeMEI Conepxanue pazzaena Jlekx CPC ’
/1 3aH. Jac
1 | Benenue B oOmryro u OCHOBHBIE 3aKOHEI XUMHUH.
HEOPraHUYECKYIO Crtpoenue aToma U nnepuoandecKas
XUMHIO. cuctema /.. Menpaeneena.
. 6 6 12 24
Xumuueckast cBsi3b. CBolicTBa
XUMHYECKHX DIIEMEHTOB U UX
COCJIMHEHUM.
2 HanpasnenHocTs XumMu4eckas TEpMOJIUHAMUKA.
XUMHYECKHUX XuMHudeckass KHHETHKa U KaTalns. 6 6 12 24
MIPOIIECCOB. XUMHYECKOE PAaBHOBECHE.




3 PacTtBOpHI KonnuratuBHbie CBOMCTBA
AJIEKTPOJIUTOB U pacTBOpPOB.
reTeporeHHbIe Teopust 3IEKTPOTUTUYECKOMN
JIUCIIEPCHBIE CUCTEMBbI nuccoranuu. PaBHoBecust B 6 6 12 24
pacTBoOpax 3JIEKTPOJIUTOB.
I'eTeporennsie qucnepcHsle
CHUCTEMBI 1 IOBEPXHOCTHBIE
SIBJICHMUSL.
4 | DIEeKTpOXUMHUYECKHUE XuMHYecKasi aKTUBHOCTh
MPOLIECCHI. MeTaJuIoB. ['anpBaHnYECKUI
3JIEMEHT. DJIEKTPOJIU3. 6 6 12 24
Koppo3sus u 3amura MmeTanioB u
CIUIaBOB.
5 | OcHoBsl oprannueckoil | Heoprannueckue u opraHndeckue
XUMUHU U MOJIMMEPBI. 6 6 12 24
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN
6 |TeopeTnueckue OCHOBBI KavecTBeHHBIN XUMHUYECKUIA
AHAJIMTUYECKON XUMHUH. ananu3. KonunuecTBeHHBIN
XUMHUYECKUN aHAJIU3. 6 6 12 24
DU3BUKO-XUMHYECKUE METOIbI
aHaIMn3a.
Hroro| 36 36 72 144

5.2 Ilepeyennb J1a00PATOPHBIX PadOT

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

2. OCHOBHBIE KJIACCHI HEOPIaHUYECKUX COEIUHEHUM.
3. CTpoeHue BellecTBa.

4. OCHOBBI XMMUYECKOI TEPMOAMHAMUKH. TEepMOXUMHS.

5. XuMnueckass KHUHETHKA. XMMHYECKOE PABHOBECHE.
6. OOmue CcBOMCTBA pPAacTBOPOB U paBHOBECHs B BOJHBIX pacTBOpax

SJICKTPOJIHUTOB.

7. I'eTepOoreHHbIe TUCIIEPCHBIE CUCTEMBI.
8. DNEKTPOXUMHUYECKHUE MPOLIECCHI.
9. CBoHCTBAa OPraHMYECKUX BEUIECTB U BHICOKOMOJIEKYISIPHBIX COEAUHEHUN

(moJIUMEPOB).

10. KauecTBEHHBIN U KOJIMYECTBEHHBIN XUMUUYECKHUIN aHAJIN3.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBercTBUM ¢ y4eOHBIM TUIAaHOM OCBOCHHE JTUCHUIUIMHBI HE
IpeIyCMaTPUBAET BBITIOJIHEHUE KYypCOBOTO MPOEKTa (paboThl) MM KOHTPOJIHHOU

paboTHI.




7. OUEHOYHbBIE MATEPHUAJIbBI JJIA ITPOBEJAEHUSA

IMPOMEXKXYTOUYHOM ATTECTAIIUU OBYUYAIOIIUXCSI ITO
JUCHUIIJINMHE
7.1. Onucanune mokasarejieil 1 KpUTepHeB OUEHUBAHUS KOMIIETEHIIUI
HA Pa3JIMYHBIX 3TaNax UX (GopMUPOBaAHUS, ONTUCAHUE KA OLlEHUBAHUS
7.1.1 Tan TeKymero KOHTPOJIs
Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW U MEXKCECCHOHHON aTTeCcTalluH
OIIEHUBAIOTCS IO CIEAYIOLIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAHY.

PesyabTaTsl 00y4eHus,

Kowme- Xapaxrepusylotme Kpurepuu AtrtectoBaH | He arTecToBaH
TeHIHs copMmupoBaHHOCTH OlLlCHUBAHWS
KOMIIeTECHIIUHN
OIIK-1 3HaTh OCHOBBI XMMHH, CBOMCTBA |AKTHBHAs paboTa | BemonHenue | HeBoimonHeHue
XMMHAYECKHX 3JIEMEHTOB U X  |Ha JJabOpaTOpHBIX [paboT B CPOK,| pabdoT B CPOK,
COCIMHEHMH, COCTABISIOIINX  |3aHATHUAX U MPEAYCMOTPE | IPEAYCMOTPEHH
OCHOBY CTPOUTEIIBHBIX 3aluTa HHBII B BIif B pabounx
MaTepuasoB J1a00paTOPHBIX pabouunx nporpammax
paboT B CpOK. porpamMmax
YMETh IPUMEHSITH NTOTy4YeHHbIE |Pemenue Brinmonuenue | HeBpinosnnenue
3HAHUA [10 XUMUU NIpU CTaHJIapPTHBIX paboT B CpoK,| paboT B CPOK,
W3y4YEHUU JPYTUX TUCUUIUIMH |TPaAKTHUYECKHUX MPEAYCMOTPE | IPENYCMOTPEHH
3a71a4 HHBIN B BIif B pabounx
pabouunx nporpammax
rporpammax
BJIAJIETh OCHOBHBIMH 3HaHUSIMH, |Pemenne Beinmonnenue | HeBpinosiHeHne
MOJIYYEHHBIMH B JICKIIUOHHOM  |IPUKJIATHBIX paboT B CpoK,|[ paboT B CPOK,
Kypce XMMHH, HEOOXOIMMBIMU [3a]1a4 B MIPEAYCMOTPE | MPEAYCMOTPEHH
JUIS1 BBIITOJTHEHUS KOHKPETHOU HHBIN B Bl B pabo4mx
TEOPETUYECKOTO U MPEAMETHOMN pabounx porpammax
AKCIIEPUMEHTAIBLHOTO obmactu nporpammax
HCCIEA0BaHUS
YK-1 3HATh M AaHAJIM3UPOBATh 3a/1auy, |AKTHBHAs pabora | Beimonnenue | HeBbimonuenue
BBIZICISITH €€ 0a30BbIC Ha J1ab0paTOpHBIX |paboT B CPpOK,| pabdoT B CPOK,
COCTaBJISIOLINE 3aHATUSX U IIPEyCMOTPE | IPETYyCMOTPEHH
3ammTa HHBIU B Bl B paboumx
n1a0opaTOPHBIX pabouux nporpammax
paboT B CPOK. porpaMmmax
YMETbh HaxOJIUTh U KpUTHUYECKH |Pemienue Beinmonuenue | HepinosineHne
aHAJTM3UPOBATh HH(POPMALINIO, |CTAHIAPTHBIX paboT B CpoK,| paboT B CPOK,
HEOOXOIUMYIO JUISl pEHICHHUS]  |[[IPaKTUYECKUX MPEAYCMOTPE | IPEAYCMOTPEHH
IOCTABJICHHOM 3a/1a4uM; yMETh  |3a/1a4 HHBIN B BIif B pabounx
IPAMOTHO, JIOTUYHO, pabounx porpammax
apryMeHTHPOBAHO nporpammax

(hopMHUPOBaTH COOCTBEHHBIE
CYXKACHUA U OLICHKH. OTanyars
(bakThl OT MHEHHH, OIICHOK U
T.J. B PACCYXICHUSIX APYTUX
YYACTHHUKOB JICSITEITHHOCTH




BJIAJIETh METOIUKOMI Pemrenue Brimonuenune | HeBrinonnenue

OIIpEeZENICHUS ¥ OLIEHUBaHUs MPUKJIaIHBIX paboT B CpoK,| paboT B CPOK,

IIPAKTUYECKUX MOCIEACTBUNA  [3a1a4 B IIPEyCMOTPE | IPEyCMOTPEHH

BO3MOJKHBIX pELICHUN KOHKPETHOU HHBIN B Bl B paboYmx
IIPEIMETHOU pabouunx Iporpammax
obsacTu IporpamMmax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynbTarhl MpOMeKyTOYHOTO KOHTPOJISl 3SHAHHM OLIEHUBAIOTCS B 1 ceMecTpe
11 ouHOU (popMbl oOydeHus, 1 cemectpe s 3a04HOM (OpMBI OOyUECHHS TIO
YeThIpeX0aIIbHON CUCTEME:

COTIUYIHON;

«XOPOIIOY;

«YZIOBJIETBOPUTEIHHOY;

«HEYJOBJIETBOPUTEIHLHOY.

K Pe3yabTaThl 00y4eHus, K
oMIIe- XapaKTepu3ywiue HTEepUUu
S— c(bspM“p’:)B:HHTm OH(IE)HHB::HI/ISI OT1auvHo Xopouo Ynosu. Heynosa.
KOMIIeTEHU MU
OIIK-1 3HATh OCHOBHEI XUMHH, |TecT Bremonsaenn | Bemonnenune | Brmonnenune | B Tecte MeHee
CBOMCTBAa XUMUYECKUX eTectaHa | tectaHa 80-| tecrana 70- 70%
3JIEMEHTOB U UX 90- 100% 90% 80% IIPABUIIBHBIX
COEMHCHUH, OTBETOB
COCTAaBJISFOIIMX
OCHOBY CTPOUTEIBHBIX
MaTepHajoB
YMETb IPUMEHSTh Pemenne 3agaun IIponemonct | IIponemonctp 3amaun He
MOJIyYEHHBIE 3HAHUS  |CTAaHAAPTHBIX | pEIIeHbI B p UpoBaH | UPOBaH BEPHBIIL peuieHsl
0 XUMUH TIPH MIPAKTHIECKH ITOJTHOM BEPHBIN X0 | X0 pelIeHus B
W3YYCHHUH JPYTHX X 3a11a4 o0BEME U perIeHus OOJILLIINHCTBE
JIACUUTLINH MOJIy4eHbl | BCEX, HO HE 3a7a4
BEpHbBIE MOJTyYeH
OTBETHI BEpHBIH
OTBET BO BCEX
3aja4ax
BJIAJIETh OCHOBHBIMHU  |Permenue 3ama4uun IIpogemonct | IIpomemonctp 3amauu He
3HAHUSIMH, MPUKJIAIHBIX | peIIeHbI B p UpoBaH | UPOBaH BEPHBIIL peuieHsl
MOJIyYEHHBIMH B 3a7a4 B TTOJTHOM BEPHBIN X0 | X0 pellieHus B
JIEKLIMOHHOM Kypce KOHKpETHOU o0beMe U pelieHus OOJIBINNHCTBE
XUMHH, MpeIMETHOM | mosydyeHsl | BceX, HO HE 3a1a4
HEOOXOTUMBIMH I |00JacTH BEpHbIE MOJIy4eH
BBITTOJTHCHUS OTBETHI BEpHBIH
TEOPETUIECKOTO U OTBET BO BCEX
JKCIIEPUMEHTAITLHOTO 3a7auax
HCCCIOBAHUS
VK-1 3HATh U Tect Brmonnenu | Bemmonmrenne | Bremmonnenne | B tecte mernee
aHATM3UPOBATH etecta Ha | Tecta Ha 80- | Tecta Ha 70- 70%
3a/1a4yy, BbIIEIATH €€ 90- 100% 90% 80% IIPaBUJIBHBIX
0a3oBbIC OTBETOB
COCTABJISIIOIINC
YMETb HaXOAUTh U Pemenne 3ana4umn IIpogemonct | IIpomemoncTp 3amauu He
KPUTHUYECKH CTaHAApPTHBIX | peIIeHbI B p UpoBaH | UPOBaH BEPHBII peuieHsl
aHAIM3UPOBATh MPAKTUYECKH TTOJTHOM BEPHBIN X0 | X0 pellieHus B
UHPOPMALHIO, X 3a51a4 o0beMe U peuieHus OOJIBINNHCTBE
HEOOXOIUMYIO ISt MOJIy4eHBbl | BCEX, HO HE 3a1a4
peuieHust BEpHbIE MOJIy4eH
MMOCTaBJICHHOM 3a1a4M; OTBETHI BEPHBI
YMETh TPaMOTHO, OTBET BO BCEX
JIOTHYHO, 3a7auax
apryMEHTHPOBAHO




(opmupoBaTh
cOOCTBEHHBIE
CYX/ICHHUS U OLICHKU.
Otnmyath GakThl OT
MHCHUH,
WHTEpIpeTanui,
OLICHOK U T.J. B

paccyXKICHUAX OPYTUX

YYaCTHHKOB
JEATeIbHOCTH
BIaJEeTh MeToAuKON  |Pemenue 3agaun | IIpopemonct | IlpomemoncTp 3anauu He
oIpezieNeHus U NPUKJIAJHBIX | pELICHBI B p MpOBaH | UpOBaH BEPHBIN peLIeHbI
OLICHUBAHMS 3aja4 B MIOJIHOM | BEPHBIH X0 | XOJ pelIeHus B
NPaKTHYECKUX KOHKPETHOH obbeme u pelieHus OOJBLIMHCTBE
HOCIEACTBUI IpeIMeTHOH | momydyeHsl | BceX, HO He 3a1a4
BO3MOXHBIX peleHuil |[obnactu BEpHBIC HOJIy4YeH
OTBETHI BEpHBIHI
OTBET BO BCEX
3amadax
7.2 IlpumepHblii mNepeYeHb OLEHOYHBIX CpeaCTB  (THIOBbBIE

KOHTPOJIbHbIE 33/IaHUSl WM HHbIE MATePHAJIbl, HeOOXOAUMBbIE JJIsl OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)
7.2.1 IlpumepHblii IepeYeHb 3aAaHUI 1JI51 NOATOTOBKH K TECTUPOBAHUIO
OIIK-1 - Cnocoben peuamsv 3a0a4u npo@eccuoHarbHou 0essmeibHOCmu Ha
OCHOB€ UCNOIb308AHUS MEOPEeMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCmEeHHbIX U
MEeXHUYeCcKux HayK, a makice Mamemamuyecko2o annapama

1. Ans pactBopenHust B coistHON kuciote 280 r okcuia KajabIus HE0OX0AUMO

T COJITHOU KUCJIOTBI

1) o 730r; 2) o 365r; 3) o 73r; 4) o 36,5rT.

2. Jlnd TNOBBIEHHS TEMIEpATypsl KuIeHHs pactBopa Ha 1,04 °C,
HEOOXOJMMO, 4YTOOBI KOHIIGHTpAlMsl PACTBOPEHHOTO B HEM HEIIEKTPOJIUTA
coctaBmsia  Moaw/kr (E H,O = 0,52 (rpax - kr)/mMoib)

1) o 02; 2) o 2; 3) o 1; 4) o 0,l.

3. B cooTBETCTBUY C TEPMOXUMUYECKUM ypaBHEHUEM peakiuu CHyqy+ 20,y
— COyp + 2H,0p), AH = - 802 k/lx nna nonydyenus 500 x/[x TennoTsl
HEO0OXOJIMMO CIKEUb autpa(oB) (H.y.) MeTaHa.

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

4. Ecnu yBennuuTh AaieHue B 10 pa3, TO CKOpOCTh NPSMON peaKuuu
Hy ) + Bryy«>2HBr;), Ipu yCcII0BUU €€ 3JIIEMEHTAPHOCTH, YBETUYUTCS B pas.
ol) 50; 02) 100; o03) 20; 04) 5.

5. KoaddummenT nepen okucauTesieM B ypaBHEHUN
HN02 + KMHO4 + HzSO4 — HN03 + MHSO4 + KzSO4 + Hzo
paBeH

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



6. U3menenue sneprun ['m66ca xumudeckoro mnpoiecca
CO,_ +250, - CS,;  + 30,  pasHo:

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

o 3) 984,5 xJIx 0 4) 480 xIx

7. Ecnu oOpazenr MHKA pacTBopsieTcsl B cepHoil kuciote mpu 25 °C 3a 16
MUHYT, a 1ipu 45 “C 3a 4 MUHYTBI, TO TeMIIepaTypHbIN KO3(hGUIIMEHT paBeH

ol)4 02)2 03)3 04)2,5

8. Hambonpmyto Benuunny J/IC B cTaHOapTHBIX YCIOBUSAX OyIeT MMETb
rajJjbBaHUYECKHUH DJIEMEHT, COCTABICHHBIN

ol)us AguCu o2)uzAluAg o3)uz FeuAl o4)uz Niu Fe.

9. Ilpu HapyIEHMH HIMHKOBOTO MOKPBITHS HA KEJIE3HOM U3JEIINH BO
BJIQYKHOM BO3/TyX€ Ha KaToJie OyAeT MpOTeKaTh peakius, ypaBHCHHE KOTOPO UMEET
BH]I ...

1) 0,+2H,0+4e — 40H  2) Zn’-2e— Zn*
3) Fe*" +2¢ — Fe’ 4) Fe’—2e— Fe*'

10. Jliia BoccTaHOBEHUS 2,3 T HATPHUs IPU AJIEKTPOJIU3E paciiaBa XJIOpHaa
HaTpus NpH cujie Toka 3A notpedyercs. ..

1)1,34 4 2) 2,68 4 3)0,67 u 44,014

VK-1 - Cnocoben ocywecmgnsams nouck, KpUmuyeckuii auaiu3 u CuHmes
uHgopmayuu, NPUMEeHAMb CUCMEMHDIU NOOX00 0I5l peuleHUss NOCMABIEeHHbIX 3A0a4

1. Okcuasl 006pa3yroTcs npu

1) © pacTBOpeHUU HErameéHo! U3BECTH;
2) O TOpEHMH Kelie3a B XJIope;

3) © pacTBOpEHHUU XJIOpa B BOJIE;

4) ©O TOpPEeHHH MPUPOJIHOTO rasa.

2. KBaHTOBOE YMCJIO N XapaKTEepPU3YET...

o 1) bopMy 37€KTPOHHOM OpOUTANH;

O 2) BHEPruIo IEKTPOHHON OpOUTAIH;

O 3) OpUEHTALIMIO SJIEKTPOHHOU OpOUTAIH;
© 4) coOOCTBEHHBIN MarHUTHBIA MOMEHT.

3. Yron Mexay cBsa3siMu B MoJiekyne SiH, paBen ...
01)120°; o 2)180°; o 3)90°; o 4)109°28



4. CocTosiHiE PaBHOBECHUS XapaKTEPU3YETCsI PABEHCTBOM.. ..
o 1) reMrnepaTypbl IPOAYKTOB U HCXOAHBIX BEIIECTB

O 2) KOHILIEHTpAlUi MPOYKTOB U UCXOHBIX BEIIECTB

O 3) KOJIMYECTB BEUIECTB B CUCTEME

0 4) ckopocTeil, MPsIMOro U 00paTHOTO MPOIECCOB

3. I[JI}I 3allIUThI CTAJIbBHBIX I/ISI[CJII/Iﬁ OT KOppPO3HMH B KAUECTBEC KAaTOIHOTIO
INOKPBITHUA UCIIOJIB3YIOT

o 1)cepebpo ©2)xpom  ©3) mOHHK 0 4) Marxui.

6. g mony4eHus: CUHTETHYECKUX KaydyyKOB B Kay€CTBE MOHOMEpPOB HE

UCITOJIB3YETCS
1) o dopmansaerun; 2) o 2-xjop-2,3 — OyTanues,
3) o 1,3-Oyranuen; 4) 0 CTHUPOIL

7. KauecTBeHHas pCaKius Ha HOHBI FC3+ OIIMCBIBACTCA YPABHCHHEM ...
1) 0 FeCl; + 3KSCN = Fe(SCN); + 3KCl

2) 0 2FeCl; + 3K,CO; = Fey(COs); + 6KCl

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

4 0 FeCl; + 3KF = FeF; + 3KCl

8. PaBnoBecue B cucreme SO3  + Cipucrann = SOz + COps, AH >0
CMECTUTCS B CTOPOHY HNPOAYKTOB pEaKIUU

o 1) Ilpu yBennueHnH NpoayKTOB PEAKLIUH

0 2) Ilpu yBennuennu napuuainbHoro nasieHus CO

0 3) Ilpu ymeHbIIeHHH OOIIETO TABICHUS

0 4) Ilpu ymensiienuu koHeHTpauuu SO;

9. KpCMHPICBOﬁ KHCJIOTC COOTBETCTBYCT q)OpMy.TIa
1) (0] H3PO4 2) (0] H2C03 3) (0] HN03 4) (0] HleO3

10. ®opmyna BBICHIETO OKCHJIa DJEMEHTa, O0Opa3yIollero JeTydyee

BOJI0OpoiHOE coeauHenue H,D, umeer Bua
1) o 20, 2) o D04 3) o DO 4) o D0,

7.2.2 IlpuMepHbIii NepeveHb 3aJaHNH VI pellleHUs] CTAHAAPTHBIX 3a/1a4

OIIK-1 - Cnocoben pewamsv 3a0auu npogheccuoHarbHol 0esmeibHOCmuy Ha
OCHOB€e UCNONIL30BAHUS MEOPEeMUECKUX U NPAKMUYECKUX OCHO8 eCMeCcmEeHHbIX U
MeXHU4eCcKUX HayK, a makice MamemamuiecKko2o annapama

3agaua 1. CKoOIbKO COACPKUTCA TPaMMOB pacTBOPEHHOTO BemecTBa B 0,2 1
0,1 M pactBopa cynbdara kaaus?

Pemienune. 0,1 M o3Hauaet pacTBOp ¢ MOJISIpHON KOHLEHTpauueir Cy =
0,1 MoJb/1I.

— m MOJlb
Cy , .
M,V



rae m, — Macca pacTBOPEHHOTO BEILIECTBA, T;
M, — MorsipHas Macca pacTBOPEHHOTO BEIIECTBA, I/ MOJIb;
V — 00BéMm pacTBOpa, .
Macca pacTBOpEHHOTO BEIIeCTBA paBHA
m (K;SOy)=cy - V-M=0.1-0,2-174=3,48 (1)

3anaua 2. [Ipu paz6asnenuu 0,1 M pactBopa ruapokcuaa 6apus B ABa pasa,
pH Oyner umets 3HaueHue?

Pemenne. Ecau paz6aBute 0,1 M pactBop Ba(OH), B nBa pasza, To ero
KoHIleHTpanusi craHeT pasHod 0,05 wmonw/n. Ilpu ycmoBum 100 %- HoM
nuccounanu  (Ba(OH), — CuiabHBIA 3JEKTPOIUT), KOHIIEHTpAIMsi HOHOB
THAPOKCHIIa OyJeT B JBa pa3a OoJibllie KOHIIEHTpAIMH pacTBopa, T.e. 0,1 Moins/m,
T.K. TIPY AJIEKTPOJIUTUUECKON AUCCOLUAIIH

Ba(OH), — Ba®" + 20H"
U3 OJHOTO MOJIb THIPOKCUIA oOpa3yeTcs ABa MoJib noHOB OH™.

3 3HAYCHNUS HOHHOTO mpom3BeneHus Boasl: Ky = ¢(H") - ¢(OH) = 107"
BBIYHCIISIEM KOHIIEHTpaIuio HoHoB H' u 3nauenue pH

c(HHY=(10"):(10")=10" upH=-1g107"°=13.

3anaua 3. [Ipu paznoxxenuu 1 MoJsib kapOboHaTa Kajblys morjiomaercs 178,5
kJ>x TeroTel. Kakoit 00beM raza BeIACISIETCS TIPH ITOM?
Pemienne. B cOOTBETCTBUY C ypaBHEHHUEM PEAKIIUU
C&COg =CaO + COzT
IpY pas3yiokeHNH 1 MOIb KapOoHAaTa KaTbIUS BRIAEISIETCS | MOJIb YIJIEKHUCIIOTO
rasa, 3aHUMArOIINi Ipu H.y. 00bEM 22,4 1.

3agaua 4. TemneparypHblil Ko duureHT peakunu paseH 3. Kak usmMenurcs
CKOPOCTh XUMHYECKOH peakuuu rnpu oxjaxaeHuu cucteMsl ot S0°C o 30°C ?...
Pemenue. C cooTBercTBUE ¢ TpaBuioMm Bant-I'odda
L s 30-50 1
i:7/ 10 :3 10 :3_2:—
v 9

4

CKOPOCTb PEaKIIMK YMEHBIIUTHCA B 9 pas.

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

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

Pemenmne.

0.059 0,059
— 0 2+ . — >
EC"%uo =FE"cu /cuO + " g c o =0,34 B +

lg 0,1 =0,34 B +0,03-(- 1) = 0,31 B;



0099 1o e ——025 5+ 20

0,,.

E ., =E~N"/ +
Nl/o Ni n
Ni

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

lg 0,1 =—0,25 B +0,03-(— 1) = — 0,28 B;

VK-1 - Cnocoben ocywecmanimbs NOUCK, KPUMUYECKUL AHATU3 U CUHME3
UHpopMmayuu, NPUMEeHIMb CUCIEMHBII NOOX00 0] pelueHUsi NOCMABIeHHbIX 3A0ay

3anaua 1. Kakas anexkTpoHHasi KOHQUTypalusi COOTBETCTBYET CyIb(UI-UOHY
Pemienne. DnexkrpoHHas opmysa aToma cepbl 165 1s*25%2p°3s%3p”
Cynbdua-noH S* nMeer Ha JBa IeKTpoHa Goubmre: 152s°2p°3s°3p°

3amauya 2. Kak yMeHbIINTD CTENIEHb IUCCOLIMAIIUU THAPOKCUIA aMMOHHUS ?
Pemrenue.
NH,OH <~ NH," + OH"

JloGaBieHue NpoIyKTOB peakluu: CuiibHOU KucnoThl K pactBopy CH;COOH
u cwibHOoro ocHoBanuss k NH;OH cmemaer paBHOBeCME B CTOPOHY
HEJMCCOLIMMPOBAHHBIX ~MOJEKYJd, T.€. YMEHbIIAeT CTENEeHb JAMCCOLMALUU.
AHaNOTUYHO JIEUCTBYET Tak»Ke J0OaBJIEHNUE CUIIBHBIX AJNEKTPOIUTOB:

CH;COONa — CH;COO™+ Na” un  NaOH — Na' + OH,
KOTOpPbIE€ YBEJIMYMBAIOT KOHIIEHTPALMIO TMPOAYKTOB pEAKIMUM U CMEILAI0T
paBHOBECHE BIIEBO.
OxJnaxaeHue 3aTpyIdHSET S3JEKTPOJUTUYECKYIO IUCCOLMAINIO, a pa30aBieHUE
YCUJIUBAET.

3amauya 3. B peakuuu Cr,0; + KNO; + KOH — K,CrO4 + KNO, + H,0
OKHUCJIUTENIEM IBJIAECTCA ?
Pemenne. Onpegenum CTENEHN OKUCIEHUSI BCEX JIEMEHTOB U MOJYEPKHEM

TC U3 HUX, KOTOPBIC U3SMCHUJIN CTCIICHb OKHUCJICHU A
+3 2 +1+5 2 +1-2+1 +1+6 -2 +1+3 -2 +1 2

Cr,0; + KNO;+ KOH—- K,CrO4+ KNO, +  H,O
CocTaBMM DIICKTPOHHBIE YPaBHEHMS U HalIEM KOD(PPHUIIUEHTHI K
OKHUCJIMTEIIO U BOCCTAHOBUTEIIO

+3 +6
1 | 2Cr —2-(3 &) — 2Cr; po1iecc OKUCIICHHUS;
HOK=6 | +5 +3
3 | N +2 € — N; npouecc BOCCTaHOBJIEHUS
+3 +5

Cr— BOCCTAaHOBHUTCIIb, OKHUCJIIACTCA. N - OKHCJIIUTC/Ib, BOCCTAHABJIIMBACTCA.

Paccuntaem ko3¢ uLIeHTH B ypaBHEHUN PEAKIIUH
CI'203 + 3I<NO3 + 4KOH — 2K2CI‘O4 + 3KN02 + 2H20

33,[[3‘13 4. KauecTtBeHHas p€aKuusd Ha HOH aMMOHHA OIIMCbIBACTCS

ypaBHEHUEM?
Pemenue. NH;C1 +NaOH — NaCl+ NH;1+H,0



3amauya S. [IpogykraMu, BBIAEISIOIIMMUCA HAa MHEPTHBIX JJIEKTPOJAX IMpHU
AJIEKTPOJIN3€ BOJHOTO pacTBOpa OpoMuia MeIH, SIBIISIFOTCS?
Pemienne. B BOIHOM pacTtBOpe UIAET NPOLECC DICKTPOIUTHUYECCKOU
JTCCOLAALINN:
CuBr, — Cu*' + 2Br.
NoHbl Mein BOCCTaHABIMBAIOTCS Ha KaToje. MIHepTHBIN aHOA HE TPUHUMAET
ydacThsl B IPOIECCe HA aHOJIe, HA HEM OKHUCIISETCS OpOMUI-HOH.

7.2.3 llpumepHbIii IepeYeHb 3aJaHNI /151 pelleHUs NMPUKJIAJHbIX 32/1a4

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

3agaya 1. OmnpegenuTh pacxoj MHUHEpPaIbHON IUIACTU(GUIMPYIOMICH
0GaBKH — H3BECTKOBOTO TecTa (0 Macce U 1o oobeMy) Ha | M’ [ecka, eclii pacxos
nopTIaHIeMenTa Ha 1 M’ mecka coctapiasier 200 KI, a IUIOTHOCTb H3BECTKOBOTIO
Tecta paBHa 1450 Kr/m’.
Pewienue.
Pacxon no6arku mo o6séMy Ha 1 M IecKa:

79 =017-(1-0.002- I7) = 017 -(1— 0,002 - 200) = 010216

Pacxox no0aBkH o Macce Ha 1 M~ mmecka:

aq=v° -p:?, = 0.102-1450 = 147.9x2 .

3agaya 2. CKoJbKO HEOOXOAMMO pacTBOPUTh TPaMMOB COJM  JUIS
npurotoierus 300 T pacTBopa ¢ MaccoBoit qosneit kapOoHaTa Hatpus 15 %?
Pemenne.
MaccoBast 10511 pacCTBOPEHHOTO BEIIECTBA BhIpaXkaeTcsi (hOpMyIIoi
m

®=—=>—-(100 %), donu eounuyvr (uu %),
m, +m,
rac cymma: m; + nmy; = M pacmeopa-
0 .
15%="12100%, = m, =12703002_ 45,
300 100%

3agaya 3 Omnpenenuth 00beM pacTBOpa COJITHOM KHUCIOTHI C MOJSIPHOU
KoHIeHTparuen 0,5Moub/11, HeoOXoauMbIl JuTsl HelTpanu3anuu 50 MiI pacTBOpa
TUAPOKCHU/IAa HATPHsI C MOJISIPHOM KOoHLeHTpanuei 0,2 MoJb/.
Pemenue. B cooTBETCTBHH € 3aKOHOM 3KBUBAJIEHTOB
Comcn” VHCI = €3 NaoH) " YNaOH
0,5 Mmonw/n1 - Vi = 0,2 monb/it - 50 mut, otkyna Vi = 20 mo,

3agaya 4. B CcOOTBETCTBHMU C TEPMOXUMHYECKUM YPaBHEHHEM CKOJBKO
HEO0OXO0IMMO 3aTPaTUTh KJ[>K TeIIoThI 1Jis noaydenus 560 rxenes3a?



FeO(T) + Hz(r) = FC(T) + HQO(F), Ar H0 =23 KI[)K
Pemenne. Temmosoii sdpdexr A, H’ = 23 kJlk, YyKkasaHHbI{ B
TEPMOXHUMHUYECKOM YPABHEHUU, OTHOCUTCS K KOJJMYECTBY BEILIECTBA, YKa3aHHOMY B
ypaBHEHUU peakuuu, T.e. kK 1 monb Fe(,. Yucno moib xeneza v (Fe)=560r: 56

r/Mone = 10 moub, clieoBaTeNbHO, 11 TodydeHus 560 T xene3a HeoOXO0IUMO
3aTpatuth 230 KK TEIIOTHI.

3apaua 5. Kakoii 00beM yTIEeKHUCIIOro raza HeoOX0IUMO OTBECTH M3 MEUr
npu o6xxure 1 T kanbrmra CaCO; npu 800 °C u naBnenuu 1,4 aT™. 1 KakoBa OyeT
Macca oOpasyromencst u3BecTu?

Pemenne

[Tpu TepMHUECKOM Pa3I0KEHUH KaIbUTa IPOTEKAET PEAKLIHS

CaCO; = CaO + CO,.

[Tpu 3tom u3 1 mosb CaCO; nonyvaercs o 1 moss CaO u CO,.

MoutsipHbIe MacChl Y4aCTHUKOB PEaKIUU:

M (CaCO;) = 40 + 12 + 16-3 = 100 r/mounb;

M (CO,) =12+ 162 =44 r/monb; M (CaO) =40 + 16 = 56 r/mo7b.

CocTaBuM MPONOPIUU:

100r CaCO; — 56r CaO,

1000-56
1000r CaCO; — xr CaO, X= 00 560 r CaO;
100 CaCO; — 441 CO,,
1000 - 44
1000r CaCO; — yr CO,, Y="Too 440 r CO,.

Jlns pacdyera oobema obOpaszoBaBiierocs CO, BOCHIOJIb3yeMCS YpaBHCHHEM
MenneneeBa — Knaneitpona:

V(CO,) = m-R-T _ 440-8,314-1073:48,1]‘43.
p-M 1,4-101325 44

VK-1 - Cnocoben ocywecmgnsams nouck, Kpumuyeckuii auaiu3 u CuHmes
UHpopMmayuu, NPUMEeHIMb CUCIEMHBIL N0OX00 0I5 peleHUsi NOCMABIeHHbIX 3A0ay

3agaua 1. Kak noaBepraercs ruapoiusy cosb FeSO, ?

Pemienne. ['waponusy TmoaBeprarTCcs COJIM, OOpa3OBaHHBIC CJIA0OBIMU
KHCJIOTaMH U ci1abbiMu ocHOoBaHusMU. FeSO,4 oOpa3oBana ciaObiM OCHOBaHUEM U
CUJILHOW KUCJIOTOU, TUAPOIU3YETCS TI0 KATHOHY

FeSO, +2HOH « Fe(OH), + H,SO,
Fe** + SO, +2HOH < Fe(OH), +2H" + SO,*~
Fe** +2HOH < Fe(OH), +2H"
Peakuus cpensl B pacTBOpe 1aHHOM conu kucnas, pH <7.

3amaua 2. [Ipu paz06asnenuu 0,5 M pacTtBopa COISTHON KUCIIOTHI B IIATH pas,
pH Oynet umets 3HaueHUE?

Pemenne. Ecnu paz6aButs 0,5 M pacrBop HCl B msate pas, To ero



KoHIIeHTpalus ctanet paBHoi 0,1 momnw/n. Ilpu ycrnosuu 100 %- Holt auccommanuu
(HCl — cunbHBIA S3JEKTPOJUT) KOHIICHTpAIMS HWOHOB BOJIOpojaa OyJeT paBHA
KOHIICHTpAIMU pacTBopa, T.¢. 0,1 Mob/.

c(H)=10" mons/nu pH=—1g 107" = 1.

3agaua 3. Ilpu paboTe rambBaHUYECKOTO DJIEMEHTA, COCTOAIIECTO U3
HUKEJIEBOTO M KaJMHMEBOTO SJIEKTPOAOB, nmorpykeHHblXx B 0,01 M pacTBOpbl HX
XJIOPUJIOB, KaKas peakius OyAeT IpoTeKaTh Ha KaToAe? Kakoil OHa UMeeT BUJ ?

Pemienne. B nanHoOM rajbBaHHYECKOM dJIEMEHTE 00JIe€ aKTUBHBIM METa
KaJMUH OyJIeT aHOJIOM, U Ha HEM UJIET OKUCIICHUE:! Cd’ - 2¢ = Cd*.

Ha HUKeIeBOM KaTojie UaeT BoccTanoBienne: Niti+ 2e = Ni’

3amauya 4. OnpegenuTe B KAKOM ciydae IMpU B3aUMOJACUCTBUM 00Opa3yeTcs
CpEIHSIS COITb
1) 1 mons Ca(OH), u 2 mons HC1 ~ 2) 1 moss Ba(OH), u 1 moss HCI
3) 2 momb Mg(OH), u 1 mons HC1 ~ 4) 1 mons Cu(OH), u 2 mons H,SO,

Pemrenue. YpaBHeHUI XUMHYECKUX PEAKINI, HAITUCAHHBIE B COOTBETCTBUU C
3aIaHHBIMU YCIIOBUSIMU, IPUBOJAT K 00Pa30BaHUIO CIEAYIOIINX COJEH:
1) Ca(OH), + 2 HCl — 2H,0 + CaCl, — cpeansis coiib, XJIOPU KaJTbIIHs
2) Ba(OH), + HCI — (BaOH)CI + H,O— ocHOBHas coJib, XJ0pUJ TUAPOKCOOApUS,
00pa3zyeTcsi B U30BITKE OCHOBAHUS
3) 2 Mg(OH), + HCI] — B u30bITKEe OCHOBaHMs 00pa3yeTcsi OCHOBHAS COJIb
4) Cu(OH), + 2 H,SO4 — 2 H,0 + Cu(HSOy), — xucnas coib, ruapocyiabdar Meau,
00pa3yeTcst B U30BITKE KHCIOTHI

3agauya 5. BpluMCIMT, MacCy MEAM, BBIJACIMBILCHCA Ha KaToAE MpH
anextposm3se xaopuaa meau (II), mposenéunoro npu Toke 10 A B reuerue 30 MuH.

Pemenue. CornacHo 3akonam ®apanes:

m = (M; xIx t) : 96500,

I7Ie M — Macca BEIIeCTBa, OKUCICHHOTO TN BOCCTAHOBIICHHOTO Ha AJIEKTPO/IE, T;
M, — MomsipHas Macca SKBUBaJICHTA BEIIECTBa, I/MOJIb; | — cuia Toka. A; t — Bpems
anekTposn3a, ¢; 96500 — uncno Papanes, Kia/monb (A - ¢/Moib).

[ToxcTaBUM YMCIOBBIC 3HAYCHHUS:

m=[67r/mMonb - 10 A -30-60c]:96500 A -c/momb= 12,5T,

rane 67 r/moab =M 5 (CuCly) = (%2 M CuCl, )= - 134 v/ monb.

7.2.4 IlpumMepHbI NIepevYeHb BONMPOCOB JIJIf MOATOTOBKH K 3a4eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMEHY

OIIK-1 - Cnocoben peuams 3a0a4u npo@eccuoHarbHoUu 0essimelbHOCMU Ha
OCHOB€ UCNONIb308AHUS MEOPEeMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCmEeHHbIX U
MEeXHUYeCKUX HayK, a makice Mamemamuyecko2o annapama
I.  OcHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOM TEOpPHUH: 3aKOH COXPaHEHHS
Macchl BEIIECTB, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo U CIEIACTBHE M3



HEro. 3aKOH 3KBHBAJICHTOB.

2. Ilapametrppl u GYHKIHH COCTOSHUS TEPMOJAMHAMHUYECKON CHCTEMBI.
Buytpennsis sHeprusi u oHranmenua. CraHAapTHas >SHTAIbIUS 0O0pa30BaHUsA
cioxHoro BemiecTBa. TemnoBoit addekr peakuuu. 3akoH ['ecca u cienctue u3
HETO.

3. XuMmunueckas KUHETMKa B TOMOIEHHBIX cucTtemax. CpeaHsis CKOpOCTb
peakuuu. 3aKOH IeUCTBUA Macc. BinsiHue TeMieparypsl Ha CKOPOCTh XUMUYECKOM
peakiuu. DHeprus aKkTUBAIlMUM M akTUBHbIE MoJiekynbl. [IpaBuno Bant-T'odda.
CyIHOCTh KaTanusa.

4. Ilpomeccel oOpatuMmble W HeoOpaTumble. KoOHCTaHTa XHMHYECKOTO
paBHOBECHUS U €€ 3HAUCHUE I XapPaKTEPUCTUKHU MOJHOTHI NPOTEKAHUS PEAKIIUU.
VYcioBusL cMENIEHNUs TOMOTEHHBIX U F€TEPOre€HHBIX paBHOBecHil. Mcnonp3oBanue
npuHinuna Jle-Illatenpe B TEXHOJIOTMYECKUX  IIPOLIECCaX  MPOM3BOACTBA
MUHEPAJIbHBIX BXKYLIUX U U3JIEJINIA HA UX OCHOBE.

5. CaMOmpou3BOJIBHO MPOTEKAIONIME MPOLECCHl. JHTPONUSA Kak Mepa
HEYMOPSAOUYEHHOCTH cucTeMbl. W3menenue nsHeprum [nbOOca kak KpuTepuid
CaMOITPOM3BOJIBHOTO IPOTEKAHUS IPOLIECCOB B HEN30JIUPOBAHHBIX CUCTEMAX.

6. KommmraruBHele cBoiicTBa  pacTBOpoB. [loHM)KEHME  TemIlepaTypsl
3aMEp3aHusl PacTBOPOB M MCIOJIB30BAHHE HTOTO SIBIEHUS B CTPOMUTEIBHOM
MPaKTHKE.

7.  DJexTpoauThuecKas nuccouuanus Boabel. MoHHoe npousBeneHue Boasl Kw.
Bopoponnsiii mokazarens pH Kak XapakTEpUCTHKAa AKTUBHOM PEAKIHH CPEIIBL.
Metonsl onpenenenusa pH cpenpl. ['maponus conei. Conu rugponu3yronmecs mno
aHUOHY, [0 KaTHUOHYy, Heruaponusywomuecs cond. CTeneHb W KOHCTaHTa
ruapoiusa. BnusHue BHEeIIHUX (PAKTOPOB HA CTEMEHb MOJHOTHI TUIPOJIN3A.

8.  Hucnepcusie cuctembl. Knaccudukanus AUCIEPCHBIX CUCTEM. 30JIM, TEJH.
[IpyHUMOManbHAsE  HEYCTOWYMBOCTh  T'€TEPOTE€HHBIX  JUCIEPCHBIX  CHUCTEM.
Kunetnueckuii #u  MOJEKYJISIPHO-aJICOPOIIMOHHBIN  (paKTOp  YCTOWYHMBOCTH.
CtpykTypa MULEIIBL. ODJIEKTPOKMHETHUYECKUNW MMOTEHUHAN, 3apsAl KOJUIOMIHOW
yacTulbl. lMcnonb3oBaHWE [HUCHEPCHBIX CUCTEM B IMPAKTUKE CTPOUTEIBHOIO
MaTepUaAIOBEICHHUS.

9.  IlpunHnun AeHCTBUA TaIbBAHUYECKOTO 3yieMeHTa. 3mepenue u pacuet 3/(C
AIIEMEHTA.

10. Kopposusi MetamioB U yiiepO, HAHOCUMBIA MPOTEKAHUEM KOPPO3UOHHBIX
MpoLECcCOB. XUMHUYECKAST KOPPO3UA METALIOB. DJIEKTPOXUMHYECKAST KOPPO3Us
MeTauioB. [IpoTekanne KOppO3MOHHBIX NPOLIECCOB MPHU KOHTAKTE JBYX METAILIOB U
npu paboTe KOPPO3UOHHBIX MUKPO3JIEMEHTOB. OCOOEHHOCTH KOPPO3UU apMaTyphbl
B ’K€JIe300€TOHE U BIIUSIHUE HA JJOJITOBEYHOCTh MATEPHUAJIOB.

11. Meroasl 3aUTHl METAIOB OT KOppo3uu. BriOOp cIjlaBa U KOHCTPYKIIHMH.
Hemeramnnueckne W METaNIMYECKUE 3alUTHBIE TOKpbITUA. [IpoTrexkTopHas wu
KaTtoaHas 3amuTta. MTHrubuTopsl KOppo3uw.

12.  DOnextponus. ITopsaok pa3psnkd HOHOB Ha DJICKTPOAAX. DJIEKTPOIU3 C
HEAaKTUBHBIMHU M aKTUBHBIMU 3JeKTpoAamMu. I IpuMeHeHue anexkrponnsa.

13.  Xumnueckas unentuduxanus. Anroput™ uaeHtTupukanun. Knaccudukanus
METO/MOB HMACHTHU(PUKAIMH. XUMUYECKHE U  (DUIUKO-XUMHUYECKUE METObI



UJICHTU(PUKAIINY, TPUMEHSEMbIE MJi1 M3YYEHUS CTPOUTENbHBIX MaTEpPUATIOB U
U3JICIUN U3 HUX.

VK-1 - Cnocoben ocywecmenims nouck, Kpumudeckuil aHaiu3 u CUHme3
UHpopMmayuu, NPUMEeHIMb CUCIEMHBI NOOX00 015 pelueHUsi NOCMABIeHHbIX 3A0ay

14. Krnacchl HEOpraHUYECKUX COCIMHEHUIN: OKCHU/IbI, KUCIOThI, OCHOBAHUS, COJIH.
[lonydyeHue, CBOMCTBA, IPUMEHECHUE B CTPOUTEIBLHOM MPAKTUKE.

15. OOmme KBAaHTOBO-MEXaHWYECKHWE TIPEJCTABICHUS O CTPOCHHE aToMma.
BonnoBas ¢pyHKIUS, 31€KTPOHHOE 00J1aKO, TUIIHI ATOMHBIX OpOUTaJeH.

16. KBaHTOBBIE yHMClla KaK XapaKTEPUCTHKA COCTOSIHUSA 3JEKTPOHOB B ATOME:
IJ1aBHOE, OpOUTANIbHOE, MATHUTHOE, CIIMHOBOE.

17. Ilpunuunsl pacnpenencHue 3NeKTpoHOB B arome. [lpunnun Ilaynu wu
npaBuwio ['yama. ITlocnmegoBaTenbHOCTh 3alOJIHEHHMS ATOMHBIX OpOUTanedl B
COOTBETCTBUHM C UX 3Hepruei. [Ipasuna KineukoBckoro.

18. Ilepuoanyeckuii 3aKOH W MepuoauYeckas cucrema »saemeHTtoB J[.H.
MenpaeneeBa. CtpykTypa nepuoandeckoit cucremsl .M. MenaeneeBa, IpuHLKI €€
MOCTPOEHUS B COOTBETCTBUU CO CTPOCHHUEM DJIEKTPOHHBIX 000JI0YEK.

19. IlepyomMyHOCTH  U3MEHEHHWE  CBOMCTB  DJIIEMEHTOB.  3aBUCUMOCTH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JJIEMEHTOB OT HMX IOJOXEHUS B
MEPUOJIMYECKOM CUCTEME. OHEPrusi MOHHU3ALMH, CPOJACTBO K DIIEKTPOHY,
AIEKTPOOTPULIATENTBHOCT.

20. KBaHTOBO-MEXaHMYECKOE  ONHCAHUE XHMHUYECKOW  CBA3M  METOAOM
BasieHTHBIX cxeM (BC). Mexanusm 00pa3oBaHMsi KOBaJIEHTHOU cBsizu. CBoiCTBa
KOBAJICHTHOM CBSI3U: CUI'Ma- M NU-CBSI3M, HANPABICHHOCTh W JSHEPIrUsl CBS3H.
KoBaneHTHas cBA3b NOJIApHAs U HenoyisipHad. MloHHast 1 MeTajuindeckas CBs3b.

21. Teopust pacTBOpPOB, TepMOJAUHAMHKA pacTBOpeHUs. CrnocoObl BhIpaKEHUS
KOHIIEHTPAI[MX PaCTBOPOB.

22. CymHOCTh 3JEKTPOJUTHYECKON AUCCOUMALMH. DIJIEKTPOJIUTHI CUIIbHBIE U
cnabbie. CTeneHb U KOHCTAHThI TUCCOIMAIIMN. DIEKTPOJIUTAYECKAS TUCCOIUALIUS
CHWJIBHBIX M CJIA0BIX JJIEKTPOJIUTOB: KUCJIOT W OCHOBAHMM; CpPEJHUX, KHUCIBIX U
OCHOBHBIX cojied. Peakiuu B pacTBOpax 3JEKTPOJIUTOB. Y CIIOBHS MPOTEKaHUs
MPaKTUYECKU HEOOPAaTUMBIX PEaKIINii IBOMHOTO 0OMeHa.

23. MexaHu3sM  BO3HUKHOBEHMS  CKayka MOTEHUIHMala HAa  TPaHMIE
ANEKTPOA-pacTBOp. OnpeneneHue 3IEKTPOAHBIX MNOTEHUHAIOB C IMOMOIIBIO
ANEKTPOAa CpaBHEHUs. OaKTOpbl, BIUAIOIIAE HA BEJIUYUHY DIJIEKTPOIHOIO
noreHnuana. YpaBHenue HepHcra. CraHmapTHBIM W peajdbHbIA  PSBI
AIEKTPOXUMUYECKON aKTUBHOCTU METAJIOB.

24. Heoprannueckue W opraHuueckue nonmumepsl. Kiaccudukanus, MeETObI
noJiydeHusi, GuU3NKo-XxuMuueckue cBoiicTBa. OCHOBHBIE mpenacTraButenu. Oonactu
UX IPUMEHEHHS B CTPOUTENBHOM OTpPAaCIIH.

7.2.6. MeToauKka  BBICTABJEHUA  OLEHKH TPH  TPOBEACHUU
NMPOMEKYTOUYHOM aTTeCTAUU
IK3ameHn nposooumcs no oOulemam, Kaxicovlili U3 KOmopwvlx cooepicum 2



eonpoca u 3aoauy. Kaodacowlil npasuibhblii omeem HA 6ONpoc oyeHusaemcs 2
oannamu, 3a0aua oyenusaemcs 6 1 oann. MakcumanbHoe KoiU4ecmeo HabpaHHvIX
oannos — 5.

1. Oyenxa «Heyooenemseopumenvrhoy cmaeumcs 6 ciyuae, eciu CmyOeHm
Habpan menee 1-2 banna.

2. Oyenka «YooenemseopumenvHoy cmasumcs 6 ciyuae, eciu CmyOeHm
Habpan 3 banna.

3. Oyenxa «Xopowio» cmasumces 6 ciyuae, eciu cmyoeHm Haopan 4 6auia.

4. Oyenka « OmauyHoy» cmagumcs, eciu cmyoenm Haopan S 6ann08.

7.2.7 I1aciopT OLIEHOYHBIX MaTEPHAJIOB

Kontponupyemsbie pa3aenst (TeMb) Kon . | HauMeHOBaHHE OLICHOYHOTO
Ne n/m KOHTPOJIMPYEMOI
JUCIUTIIAHBI cpeacTna
KOMIETEHIINH

1 BBenenue B o0m1yto u OIIK-1, YK-1 Tecr, 3ammTa 1a60PATOPHBIX
HEOPTraHUYECKYI0 XUMHIO. pabor, 3amura pedepara

2 Hamnpasnennocts xumuueckux — |OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
MIPOIIECCOB. pabor, 3amura pedepara

3 PacTBOpBI 251€KTPOIUTOB U OIIK-1, YVK-1 Tecr, 3amuTa 1a00paTOPHBIX
TeTEPOTCHHBIC TUCTICPCHBIC pabor, 3amura pedepara

CHCTEMBI

4 Onexrpoxumuueckue mpoueccel.  [OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
pabor, 3amura pedepara

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

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

7.3. MerToanyeckue MaTepHajibl, ONpeAeJSONIAe MPOoUeAypPbI
OLICHUBAHUSA 3HAHWI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TectupoBaHue OCYIIECTBISIETCSA, JUOO TP TIOMOIINM KOMITBIOTEPHOU
CHUCTEMBI TECTHPOBAHMS, JHOO C HCIOJB30BAHHEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutesne. Bpems tectupoBanus 30 MHH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKA TECTA 3K3aMEHATOPOM M BBICTABJISAETCS OLIEHKA COTJIACHO METOJUKH
BBICTABJICHUS OLICHKH MPHU MPOBEICHUU TPOMEKYTOUYHOU aTTECTALUU.

Pemienne craHgapTHBIX 3aJa4  OCYIIECTBISAETCS, JIMOO TPU TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JINOO C UCIIOIB30BaHUEM BbIJJAHHBIX 3a/1a4
Ha OymaxxHOM HocuTene. Bpems pemienus 3anad 30 MuH. 3aTeM OCYIIECTBISIETCS
MPOBEPKA PENICHHS 3aJ1a4y SK3aMEHATOPOM M BBICTABISAECTCS OLICHKA, COTJIACHO
METOJIMKH BBICTABJICHHUSI OLIEHKH MPU MPOBEACHUM TPOMEKYTOUYHON aTTECTALIUM.

Pemienne mnpukmagHBIX 3a7a4  OCYIIECTBISETCS, JHOO TMpH TTOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIB30BaHNEM BhIJJAHHBIX 3a/1a4
Ha OymaxHOM HocuTesne. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISIETCS
MPOBEpPKA PEUICHUS 3aJlad AK3aMEHATOPOM M BBICTABISAETCS OIEHKA, COTJIACHO
METOJIMKH BBICTABJICHHUSI OLIEHKH MPU MPOBEACHUH TPOMEKYTOUYHON aTTECTALIUM.



8 YYEBHO METO/IMYECKOE U HTHO®OPMALIMOHHOE
OBECINEYEHUME JUCIHUIIJIMHBbI)
8.1 IlepeyeHb y4eOHOIl JHUTEepaTypbl, HEOOXOAMMOW /JISI OCBOEHMS
AUCIHUNIMHBI
1. Kopoun, H. B. O6mas xumus / H.B. KopoBun. — M.: Beicm. mik., 2008.

—556.c.
2. I'muuka, H.JI. O6masg xumus / H.JI. I'muaka. — M.: KHOPVYC, 2011. — 746

3. JJaGopaTopHbIii IpakTUKYM 10 xuMuu: yued. nocoodue / O.P. Cepryrkuna,
O.B. ApramonoBa, JI.I'. bapcykoBa u ap.; mox obm. pea. O.P. CepryrkuHoi;
Boponex. roc. apx.-ctpout. yH-T. — Bopounex, 2011. — 109 c.

8.2 Ilepeyenr MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX NPHU
OCylIeCTBJICHMH 00pa30BaTeJIbHOIO MpoLecca MO0 IMCHUIIMHE, BKJIKYAs
nepeyeHb  JHUIEH3MOHHOI0  NPOrPAMMHOIO  olOecledeHHsl, PecypcoB
UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH « MHTEepHeT», COBpeMeHHBbIX
Nnpo(ecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:
1. LibreOffice
Pecypcbl HH(OPMALIMOHHO-TEJIEKOMMYHUKANUOHHOM ceTn «HTEepHET»

1. http://www.edu.ru/

2. O6pa3zoBarenbHbiii moptan BI'TY

HNHpopManuoOHHBIE CTIPABOYHbIE CHCTEMBI

1. Wudopmannonnas-crnpaBouyHas cucrema BI'TY Wiki

2. https://wiki.cchgeu.ru/

3. KubepJlenunka https://cyberleninka.ru/

4. DiexTpoHHas OMOIMOTEKa 10 XMMUU https://www.chem.msu.ru/rus/elibrary/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLOECCA
JleknnoHHas1 ayIMTOPHS, OCHAIEHHAS MYJIbTUMEAUIHBIM 000PYI0BaHUEM

(TIpoekTop, 9KpaH, 3BYKOBOCIIPOU3BOISIIICE 000opyoBaHue),
o0ecreynBarouM J€MOHCTPALIHIO (Bocmipou3BeICHUE) MYyJIbTHUMENA-
MaTepHUaIOB.

Ayautopuu 1Jis 1a00paTOPHBIX 3aHATHIH, OCHAIICHHbIE:

Yuebno-nabopamopueim  0bopyoosanuem:  TPUOOPHI, XUMPEAKTHUBHI,
XUMHUYECKass TMOCyAa, CTEHAbl, KHHO- M BHUJICOQUIBMBI, JAUATPOEKTOPHI,
Busieonpoektop. O6opynoBanue: NpuOOpPbl, XMMPEAKTUBBI, XUMHUYECKasl MOCYya,
xpomarorpad 111, ckanupyrommii 30HJOBBIM MHKPOCKON, PEHTICHOBCKUMN
nudpakTomerp (OM3HEC-UHKYOATOP), Y4eOHO-Ta00paTOPHBIN KOMIUIIEKC «XHUMHS,
dbotomerp dorornektpudeckuit KOK-3, anexrponeur SNOL, monomep U-160,
CTEH/IBI.

Texnuyeckumu  cpeocmeamu  00yyeHus: HOYTOYK, MEIUAIPOECKTOP,
KOMITBIOTEPHOW TEXHUKOM C MOAKIIIOYEHHEM K ceTu MIHTepHeT.

Ilomemenue 51  €caMOCTOSATeIbLHOW  padoTbl, 00OpYy/IOBaHHOE
TEXHUYECKUMU CpEJACTBaMU OOYYEHHUs: TNEPCOHAIBHBIMU KOMIIBIOTEpAMH C



JUIEH3UOHHBIM MPOTPAMMHBIM 00€CIEYEHUEM BO3MOXHOCTHIO MOAKIIOUUTHCS K
cetu HMHTepHET M JOCTYIOM B DJIEKTPOHHYIO O00pa30BaTENbHYIO Cpeay
YHUBEPCUTETA.

10. METOAUYECKUE YKA3ZAHUSA IJIAA OBYYAIOHIUXCS 11O
OCBOEHHUIO JUCIHHAIIJIMHBI MO4Y JIs1)

[To nucuunnuHe «XUMH YUTAIOTCS JIEKIIUHU, MPOBOASTCS Ja0OpaTOpHBIE
paboTHI.

OcHOBOM M3y4YeHUs] JUCHUIUIMHBI SBISIOTCA JIGKIUH, HA KOTOPBIX
U3JIaraloTcsi HauboJiee CyIIECTBEHHBIE U TPYIHbBIE BOMPOCHI, a TAK)XKE BOMPOCHI, HE
HaIlEIINEe OTPAXKEHUS B yU€OHOM TuTeparype.

JlaGopatopHbie pabOTHI BBIMOJHSIOTCS Ha J1Ja0OpaTOPHOM OOOPY/IOBAHUU B
COOTBETCTBUU C METOAUKAMU, IPUBECHHBIMU B YKA3aHUSAX K BBIMIOJHEHHUIO Pa0OT.

Bup yueOHbBIX

o JleATenbHOCTh CTyIeHTa
3aHATUH

Jlexuuns Hanucanne koHCneKTa JEKIUI: KPATKO, CXEMAaTUYHO, ITOCIEI0BATEIHHO
¢buKcUpoBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOJBL,  (HOPMYIIHUPOBKH,
00001IeHNs; TTOMEYaTh BAKHBIE MBICIIH, BBIIEISATH KIIOYEBBIC CIIOBA,
TepMmuHbl. [IpoBepka TEPMUHOB, MOHIATHH C MOMOIIBIO YHIUKIONEAUH,
CJIOBaped, CIPABOYHUKOB C BBIIUCHIBAHUEM TOJIKOBAHUW B TETPA[lb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MarepHalia, KOTOPbIE BbI3BIBAIOT
TPYZHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMOH Jmreparype. Ecnu
CaMOCTOSITENILHO HE yAaeTcs pa3o0paTbcs B MaTepuane, HeoOXOAMMO
chopMyITUpOBaTh BOMPOC U 33/1aTh MPETMOJABATENI0 HA JIGKIIMA WU Ha
MIPAKTUYECKOM 3aHSATHUU.

JlaGopatopHnas pabora [JlabopatopHbie ~ pa®OTBl  TO3BOJSIOT ~ HAYYUTHCS  HPUMEHSTH
TEOpPETHUYECKHE 3HAHMSA, IIONYyYCHHBIC Ha JICKIUH NPU PEIICHUH
KOHKpETHBIX 3amad. UYtoObl Hamboinee paluoOHAIBHO U IOJIHO
HCTIOJIF30BATh BCE BO3ZMOXXHOCTH JTA0OPATOPHBIX JUIS MOATOTOBKY K HUM
HE00XO0IMMO: ClIeyeT pa3o0paTh JEKIUIO MO COOTBETCTBYIOIICH TeMe,
03HAKOMHTCSI C COOTBETCTBYIOIIMM pa3eioM y4eOHWKa, MpopadboTaTh
JOTIOJIHUTEIBHYIO JIUTEPAaTypy W MCTOYHUKH, PELIMTh 3aJa4d |
BBITTOJIHUTH JIPYTrHe MUCHbMEHHbIE 3aTaHusl.

CamoctositenpbHas  |CamocrosiTenbHass paboTa  CTYIEHTOB  CIIOCOOCTBYET TIIyOOKOMY
paborta YCBOEHUS y4eOHOTO MaTepuasia ¥ pa3BUTHIO HABBIKOB CaMOOOPa30BaHMs.

CamocrosiTenbpHast paboTa mpernoaaraeT CleAyoIne COCTABISIONIIE:

- paboTa ¢ TeKcTaMu: y4eOHHWKAaMH, CIPAaBOYHUKAMH, TOTIOJHUTEILHON

JTUTEPATypPOH, a TAaKXKe MPOPad0TKA KOHCIIEKTOB JICKIIHIA,

- BBITIOJTHEHHUE JIOMAITHUX 3a/IaHUi U PacyeToB;

- pa60Ta Haa TCMaMU IJId CaMOCTOATCIIBHOT'O U3YUYCHUA,

- yuacTHe B pabOTe CTyIEeHYECKUX HaydHBIX KOH(MEPEHIINH, OTMMITHAT,

- IOJrOTOBKA K TPOMEKYTOYHON aTTECTaLUN.

IToaroroBka x ['0TOBUTHCS K MPOMEKYTOUYHOM aTTECTAIIUHU CIEAYeT CUCTEMAaTHIECKH, B
MIPOMEKYTOUHOM  [TeueHue Bcero cemectpa. MIHTEeHCHMBHAsI MOATOTOBKA JOHKHA HAYaThCs
aTTecTalun HE TO3/IHEE, YeM 3a MECSII-TIONTOpa JI0 MPOMEKYTOYHOW aTTECTAIIHH.

JlaHHBIE TIepea PK3aMEHOM, SK3aMeHOM Tpu AHsS d(h(eKTHBHEE BCEro
WCIIOJIb30BAaTh I MOBTOPEHUS M CHUCTEMAaTH3allui MaTepHaa.
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