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1. HEJIM U BAJJAYU JUCHTUTTJIUHBI

1.1. Ileau AuCHUIIHHBI

dbopMHpOBaHUE Yy CTYACHTOB IEJIOCTHOTO MpEACTaBICHUS O Mpolieccax U
SBJIICHUSIX B TMPUPOJE U TEXHUKE, MOHUMAHHUS BO3MOXHOCTEH COBPEMEHHBIX
HAyYHBIX METOJIOB IMO3HAHMS MAaTEPUAIIBHOIO MUPA U OBJIAJICHUSI STUMU METOJaMU
JUISL pellieHWs 3a/ad, BO3HMUKAIOIIUX TPU BBINOJTHEHUH MPO(HEeCCHOHATbHBIX
GyHKIUH.

[Toznanne xuMun  HeoOXoawmmo it (GOPMHPOBAHUS  HAYYHOTO
MHUPOBO33PEHUS, PA3BUTH JIOTHUECKOTO MBINIJICHUS, TPO(PECCHOHATLHOTO POCTa
OyIyIINX CHEIUATUCTOB.

1.2. 3agaumn ocBoeHNsl JUCHUILTUHBI

- 3aJI0’)KUTh OCHOBBI JIJISl TIOHUMAHUS XUMHUYECKUX TPOIIECCOB MPEBPAICHUS
BEILECTB, KOTOpPbIE OYIyT CIOCOOCTBOBaTh NPHHATHIO T'PAMOTHBIX, HAYyYHO
O00OCHOBaHHBIX MPOGECCUOHANTBHBIX PEHICHHWH B OOJACTH  CTPOUTEIHLHOMN
TEXHOJIOTUH, a TaKXe CIOCOOCTBOBATH BHEIPEHUIO JIOCTIXKCHUH XUMHH TIpU
pEIICHUH 3TUX TPoOIIeM;

- PUBUTH HABBIKA OCMBICIICHHOTO PEIIEHUSI KOHKPETHBIX XUMUUYECKHUX 3a/1a4,
HAyYUTh HAXOAUTH ONTUMAJIbHBIE PEIICHUS TPO(PECCHOHANBHBIX 337124, B TOM YHUCIIE
C MCTOJIb30BaHUEM 3aKOHOB XMMHUH, XUMUUYECKHUX MTPOILIECCOB U BEIIECTB.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
JluciuniarHa « XUMUsD OTHOCUTCS K JUCHMUILINHAM 0a30Boi yacTu 0joka b1.

3. IEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Tpomecc M3ydeHUss MUCIMIUIMHBI « XMMHUS» HaAIpaBJICH HAa (GOPMUPOBAHUE
CHEAYIOIINX KOMIIETEHIINM:

OIIK-1 - CmocobeH pemiaTh 3aauu NpodhecCuoHaTBLHON JAESTENHHOCTA Ha
OCHOBE HCITOJIb30BAHUSI TEOPETUYECKUX M MPAKTUUYECKHX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEeMaTHYECKOTO anmapara

YK-1 - CrocoOeH OCyHIeCTBISITh MOUCK, KPUTHYECKUN aHAIIM3 U CHHTE3
uH(pOpMAaIUH, TPUMEHSITH CUCTEMHBIN MMOXO/] JIs1 PEIICHUs] TTOCTABIICHHBIX 3a1a4

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuust
cpopMUPOBAHHOCTH KOMIIETEHLIMH
OIIK-1 3HaTh OCHOBBI XMMUHM, CBOMCTBA XMMUUYECKHUX DJICMECHTOB
Y UX COCIMHEHUM, COCTABIIAOIINX OCHOBY CTPOUTEIIBHBIX
MaTepUaIoB

YMETH TIPUMCHSATH IMOJIYUYCHHBIC 3HAHUSA 110 XUMHUHU ITPU
HN3YYCHUHN JPYIrux JUCHHIIIINH

BJIaA€Tb OCHOBHBIMU 3HAHHUAMMU, IIOJTYYCHHBIMH B
JICKIITMOHHOM KYpPCC€ XUMHUU, H€O6XOI[I/IMI>IMI/I JIIsA
BBIINIOJIHCHHWS TCOPECTUUCCKOI'O U OKCIICPUMECHTAJIILHOTI'O
HCCICAOBaHUA




YK-1

3HATh U aHAJIM3UPOBATh 3a/lavy, BLIACIIATH e€ 0a30BBIC
COCTaBJIAIOIINC

YMETb HAXOIUTh U KPUTUYECKHA aHAIU3UPOBATH
uH(GOpPMAaIIKIO, HEOOXOIUMYIO JIJISl PEIICHHUS
ITIOCTABJICHHOW 3aJ]a4M; yMETh IPaMOTHO, JIOTUYHO,
apryMEeHTHPOBAaHO (OPMHUPOBATH COOCTBEHHBIE
CyXAeHHS U OlleHKH. OTandath (GaKkThl OT MHEHHIA,
WHTEPIIPETALNN, OLIEHOK U T.JI. B PaCCYXIAEHUAX APYTUX
YYaCTHUKOB JESATEIBbHOCTU

BJIaACTDb M@TO,HHKOﬁ OIIPCACIICHUA 1 OICHHUBAHUA
IMPAKTHYCCKHUX HOCJ'ICI[CTBI/Iﬁ BO3MOKHBIX pGHIGHI/Iﬁ

4. OBPBEM JUCIUIIJIMHBI

OO6mas Tpy10€eMKOCTh JUCHUIUIMHBI « XUMUS» COCTABISIET S 3.€.
Pacnpenenenuie TpyJ10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHas ¢popma o0yueHust

. Bcero | Cemectpsl

Buasl yueOoHOM paboThI 4ACOB 1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncne:
Jlexuun 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHast padoTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl mpOMEKYyTOUYHOM aTTECTAIMU - YK3AMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]1. 5 5

5. COAEPKAHUE JUCHUIIJIMHBI MO4YJIs)
5.1 Copep:xxaHue pa3ieoB JUCHUILVIMHBI W pacnpeesieHne
TPYAOEMKOCTH 110 BUAAM 3aHATHH

Ne JIab. Bcero
HanmenoBanue TemMsl Copepxanue pazzaena Jlexng CPC ’
n/m 3aH. qac
1 | Beaenue B 001IyIO 1 OCHOBHBIE 3aKOHBI XUMHUU.
HEOPTraHUYECKYIO Crtpoenue aTomMa 1 mepruogndecKas
XHMUIO. cuctema JI.11. Menpaeneena.
. 6 6 12 24
Xummdeckas cBsa3b. CBOMCTBa
XUMHUYECKHX AJIEMEHTOB U MX
COCTUHEHU.
2 HanpasnenHocts Xumuyeckasi TepMOJUHAMUKA.
XUMHYSCKUX XuMHu4decKass KHHETHKA U KaTalu3. 6 6 12 24
MIPOIIECCOB. XHWMHUYECKOE PaBHOBECHE.




3 PacTtBOpBI KonnuratuBHbie cBOMCTBA

3IIEKTPOJIUTOB U PacTBOPOB.
reTepOreHHBIE Teopus 2MeKTPOINTHYECKOM
AUCIICPCHBIC CUCTCMbI Jucconuanuu. PasHoBecus B

pacTBOpax EKTPOJIUTOB.
I'ereporennsie qucnepcHble
CUCTEMBI ¥ IOBEPXHOCTHBIE

SIBJICHUS.
4 | DIeKTpOXUMHUYECKHUE Xumudeckass akTHBHOCTh
MPOLIECCHI. MeTaJuIoB. ['anbBaHUYECKUI
AJIEMEHT. DJIEKTPOJIH3. 6 6 12 24
Koppo3us u 3amura metamioB U
CIIABOB.
5 | OcHoBbl oprannyeckoil | Heopranunueckue u opraHu4eckue
XMMHU U IMOJIUMEPHI.
BBICOKOMOJIEKYJISIPHBIX b 6 6 12 24
COCTUHEHUN
6 |TeopeTnueckue OCHOBBI KauecTBeHHBIN XUMUYECKUM
AHAJTUTHUYCCKON XUMUH. ananu3. KoandaecTBeHHBIN

XUMHYeckni aHann3. dusuko-
XUMHUYCCKUE MCTOAbI aHaJIn3a.

Hroro| 36 36 72 144

5.2 IlepeueHnb J1a00paTOPHBIX padoT

1. AToMHO-MoOJIeKyIsipHOE yueHne. OCHOBHBIE 3aKOHBI XUMUHU.

2. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COECTUHEHHM.

3. CtpoeHue BellecTBa.

4. OCHOBBI XUMUYECKOW TEPMOJUHAMUKHU. TEPMOXUMHUS.

5. Xumuueckasi KHHETUKA. XHUMUYECKOE PaBHOBECHE.

6. OOmme CBOWCTBa PacTBOPOB M PaBHOBECHS B BOJHBIX PacTBOpPAx
AJIEKTPOJIUTOB.

7. I'eTeporeHHbIe JUCIIEPCHBIE CUCTEMBI.

8. DNEKTPOXUMHUYECKHUE MPOLIECCHI.

9. CoiicTBa OPraHMYECKUX BEIIECTB U BHICOKOMOJICKYJISIPHBIX COCIMHEHUN
(moJIMMepoB).

10. KauecTBEeHHBIN U KOJIMYECTBEHHBIA XUMUYECKUI aHAIIN3.

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX [IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IUJITAaHOM OCBOCHHE JHUCIMIUIMHBI HE
MpeayCMaTPUBAET BBHITIOJHEHNE KypPCOBOTO MpOeKTa (paOOThl) WJIM KOHTPOJIBHOU
padoTHL.




7. OUEHOYHbBIE MATEPHUAJIBI IJIAA ITPOBEJIEHUSA

IMPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCSI IO
JAUCHUIIJIMHE
7.1. Onucanue noka3zartesieil H KpuTeprueB OLlEHUBAHUSI KOMIIeTEHIINH HA
Pa3JMYHBIX 3Tanax ux GopMuPOBaHHS, ONMCAHNE KA OLeHNBAHUS
7.1.1 DTan TeKkyuero KOHTPOJIs
Pe3ynbTaThl TEKyIIero KOHTPOJS 3HAHUN M MEXKCECCHOHHOW aTTECTAIUU
OLIEHUBAIOTCS IO CIEAYIOIIEH crcTeMe:
«aTTEeCTOBAHY;
«HE aTTeCTOBAHY.

PesyabTaTsl 00yuyenus,

Kowmme- XaPAKTEPH3YIOIHE Kpurepun AtrecroBaH | He arTrecToBan
TeHUHs copmMupoBaHHOCTH OlLleHUBAHMS
KOMIIeTEHIIUHN
OIIK-1 3HaTh OCHOBHI XUMUH, CBOWcTBa|AKTHBHAsI paboTa | Bemmonnenue | Hepbimonnenue
XMMHYECKHX 2JIEMEHTOB U X  |Ha JJa0OpaTOPHBIX [paboT B CPOK,| pabdoT B CPOK,
COEIMHEHUH, COCTABIAIOIINX  |3aHATHUSX U MPEAYCMOTPE | MPEYCMOTPEHH
OCHOBY CTPOUTEIbHBIX 3amuTa HHBIH B Bl B pabounx
MaTepHuaioB 1a00paTOPHBIX pabounx porpammax
paboT B CPOK. nporpammax
YMETh IPUMEHSATH MOTy4YeHHbIe |Pemenue Boinonuenue | HeBbinonnenue
3HaHUS 110 XUMUU IpU CTaH/IapTHBIX paboT B CpoK,| paboT B CPOK,
W3YYEHUHU JAPYTUX IACHUIUIMH |[IPAKTHYECKUX IIPEyCMOTPE | IPELYCMOTPEHH
3a1a4 HHBIA B BIif B pabounx
pabounx nporpammax
IIporpaMMax
BJIaJIETh OCHOBHBIMHU 3HaHUSMU, |PerieHue Bremonnenue | Hebinosnnenue
MOJIyYEHHBIMHU B JIEKIIUOHHOM  |[IPUKJIaJHBIX paboT B CpoK,| paboT B CPOK,
Kypce XMMHH, HEOOXOIMMBIMH  (3a/1a4 B IIPEyCMOTPE | IPELYCMOTPEHH
JUIS BBIIIOJIHEHUSA KOHKPETHOU HHBIA B Bl B pabounx
TEOPETUYECKOI0 U IIPEIMETHOU pabounx nporpammax
AKCIEPUMEHTAIBLHOTO oOnactu IporpaMMax
VICCJIEJOBAHMUSI
VK-1 3HATh U aHAJIM3UPOBATh 3a/1auy, |AKTUBHas padboTa | Bemmonnenue | Hepbimonnenue
BBIIETIATH €€ 0a30BbIC Ha JJa0OpaTOPHBIX [paboT B cpok,| pabdoOT B CPOK,
COCTaBJISOLINE 3aHSITUSIX U MIPelyCMOTpE | TPEyCMOTPEHH
3aluTa HHBINA B BIif B pabounx
1a00paTOPHBIX pabounx porpaMmmax
paboT B CpOK. nporpammax
YMETh HAaXOJIUTh U KpuTuuecku |Perenue Bremonnenue | HeBbinosnnenue
aHAIM3UPOBATh UHPOPMAIINIO, |CTaHAAPTHBIX paboT B CpoK,| paboT B CPOK,
HEOOXOUMYIO JJISl PEIICHUs]  [[IPaKTHYECKUX IIPEyCMOTPE | IPELYCMOTPEHH
MOCTaBJICHHOM 3a/1aud; YMETh |3a1a4 HHBLINA B Bl B pabounx
IPaMOTHO, JIOTUYHO, pabounx nporpammax
apryMEHTHUPOBAHO porpammax

dbopMupoBaTh COOCTBEHHBIE
CyXJeHus 1 olleHKH. OTIn4aTh
(baxThl OT MHEHHUH, OIICHOK U
T.JI. B PaCCYKIEHHIX APYTHX
YYaCTHHUKOB J€ATEIbHOCTH




BJIAJIETh METOTUKOU Pemmenue Brimonuenue | HesBrimonHenue

OINpE/EIICHUS U OLICHUBAHUS  |IPUKIAIHBIX paboT B CpoK,| paboT B CpOK,

IIPAKTUYECKUX IIOCICACTBUA  [3a/1a4 B IIPEyCMOTPE | IPELYCMOTPEHH

BO3MOYKHBIX pELICHUI KOHKPETHOU HHBIA B Bl B pab0O4MX
IIPEIMETHOU pabouunx IIPOrpaMMax
o0acTu IporpamMmax

7.1.2 DTan npoMeKyTOYHOI0 KOHTPOJISA 3HAHUMH

Pe3ynbTaThl MpOMeXyTOYHOTO KOHTPOJISl 3HAHHM OLIEHUBalOTCA B 1 cemecTpe
J1s ouHOU (popMbl oOyueHus, 1 ceMectpe s 3a04HOM (GOPMBI OOyUECHHS IIO
YeThIPeX0aIJIbHON CUCTEME:

COTIUIHOY;

«XOPOIIIOY;

«YIAOBIETBOPUTEIILHOY;

«HEYIOBJICTBOPUTEIILHOY.

Kommne-

PesyabTaThl 00yueHus,

XapakTepu3yloiue Kpurepun
Tenmus ubgpM“p[:mayHHI:c“ OHEHHBEI:HI/IH OTJIHYHO Xopowmo Yaos.a. Heypnog.
KOMIIEeTEHI MU
OIIK-1 3HATh OCHOBHBI XUMHH, |TecT Bremonaenn | Bemmonnenune | Brmonnenune | B Tecte Mmenee
CBOWCTBA XUMHUYCCKUX e Tecta Ha | Tecta Ha 80- | Tecra Ha 70- 70%
3JIEMEHTOB U UX 90- 100% 90% 80% MIPaBUIBHBIX
COCIUHCHUM, OTBETOB
COCTAaBJISIOIIHNX
OCHOBY CTPOMTEIBHBIX
MaTepuajoB
YMETb NPUMEHSTh Pemenne 3anaumn IIpogemonct | ITponemoncTp 3amgauu HE
MOJIyYE€HHBIC 3HAHUS  |CTAaHAAPTHBIX | pEIIeHbI B p upoBaH | IpPOBaH BEPHBII penIeHbl
0 XHUMUH TIPH MPaKTUIECKU IIOJTHOM BEPHBINA X0 | XOJ[ pelIeHuUs B
W3YYCHUH APYTUX X 3aj1a4 o0BeMe U pelIeHus OOJIBIINHCTBE
JIACLUILINH MONYYCHBl | BCEX, HO HE 3a7a4
BEPHEIC MOJyYCH
OTBETHI BEPHBIH
OTBET BO BCEX
3a7a4ax
BJaJIETh OCHOBHBIMH  |Perrenne 3agaun IIponemoncr | [Iponemonctp 3agaun He
3HAHUSMH, MPUKIATHBIX | peIIeHbl B p upoBaH | IpPOBaH BEPHBII penieHbl
MOJTyY€HHBIMH B 3a7a4 B TTOJTHOM BEpHBIN X0 | X0 pEeIIeHNUs B
JIEKIIMOHHOM Kypce KOHKPETHOU o0BeMe 1 pelIeHus OOJIBIIINHCTBE
XUMMH, MpeIMETHOW | TOoJydeHbl | BceX, HO HE 3a7a4
HEOOXOTUMBIMH 11 |o0sacTH BEpHbIE [I0JIy4EH
BBINOJHEHUS OTBETBI BEPHBIi
TEOPETUYECKOI0 U OTBET BO BCEX
9KCIIEPUMEHTAIILHOTO 3aJa4ax
HCCIIEIOBAHUS
VK-1 3HATh U Tect Brmonnenu | Bemmonnenne | Brmmonnenune | B Tecte Menee
aHAJIU3UPOBATh e Tecta Ha | Tecta Ha 80- | TecTa Ha 70- 70%
3a1a4y, BBLIEIATD €€ 90- 100% 90% 80% IIPaBUJIBHBIX
0a3oBbIC OTBETOB
COCTaBJISIOIINC
YMETb HaXOAUTh U Pemenue 3agaun IIponemoncr | [Iponemonctp 3agauu He
KPUTHUIECKHI CTaHAAPTHBIX | peIIeHbI B p MpOBaH | UPOBAH BEPHBIN pEIIeHbI
aHATM3UPOBATh MIPAKTHYECKH TTOJTHOM BEpHBIN X0 | X0 pEeIIeHHUs B
nHPOPMAITHIO, X 3a7a4 obbeMe u penIeHus OOJIBIIMHCTBE
HEOOXOTUMYIO TSI MOJIy4eHbl | BCEX, HO HE 3a7a4
penIeHus BEpHbBIS MTOJTYYCH
MMOCTaBJICHHOM 3a71a4H; OTBETHI BEpPHBIN
YMETb IPaMOTHO, OTBET BO BCEX
JIOTMYHO, 3aJa4ax

apryMEHTHPOBAHO




(hopmupoBath
COOCTBEHHBIE
CY)XIEHHS M OLICHKH.
OTiaate GaxTH OT
MHCHUH,
HMHTEPIIPETALNM,
OLICHOK M T.1. B
PacCyKISHUSX IPYrHX

Y4aCTHUKOB
JACATCIBbHOCTHU
BIAaAETh MeTonuKON  |Pemenue 3amaun | IIpomemonct | IlpomemoncTp 3anauu He
OIPCACIICHUSA U MMPUKJIaJHBIX PCUICHLI B P UpOBaH HUpPOBaH BepHHﬁ PCUICHBL
OLCHUBAaHUA 3aJ1a4 B IIOJTHOM BepHLIﬁ X0 | X0 peuICHus B
MPaKTUICCKUX KOHerTHOﬁ o0beMe U peuicHuA OOJILIINHCTBE
MOCJIEACTBUM IIPEIMETHOM | IOJIydeHBl | BCeX, HO HE 3aza4
BO3MOXKHBIX PelIeHu# |obnacTtu BEPHBIE MOJy4eH

OTBECTHI BepHLIﬁ

OTBET BO BCCX
3aJa4dyax
7.2 IlpumepHblii NepedyeHb  OIEHOYHBLIX CpPeACTB  (THIOBBIE

KOHTPOJIbHbIE 3aJaHUSl WJIM WHbIE MATepPHAJIbl, HEOOXOAUMBbIE VISl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEILHOCTH)
7.2.1 [IpumepHbIii epeyeHb 3aJaHUi 1)1 HOATOTOBKH K TECTUPOBAHUIO
OIIK-1 - Cnocoben pewamsv 3a0aqu npogeccuoHarbHol 0esmelbHOCmU Ha
OCHOB€ UCNONIb308AHUS NEOPEeMUYEeCKUX U NPAKMUYECKUX OCHO8 eCMeCmEeHHbIX U
MEXHUYeCKUX HaYK, a MaKice Mamemamuyecko2o annapama

1. Inst pacTBOpeHus B coysiHOM KuciioTe 280 r okcuaa Kaablus He0OX0AUMO
T COJITHOW KUCIOTHI
1) o 730r; 2) o 365r; 3) o 73r; 4) o 36,5T.

2. Jlns TOBBINIEHHMS TEMIEpaTyphl KumeHust pactBopa Ha 1,04 °C,
HEO0OX0AMMO, 4YTOOBI KOHIIEHTpAlMs pPAacCTBOPEHHOTO B HEM HEIJIEKTPOJIUTA

cocraBmsuia _ moub/kr (E H,O = 0,52 (rpan - xr)/moib)
1) o 02; 2) o 2; 3) o 1l; 4 o 0,l.

3. B cooTBeTCTBHH C TEPMOXUMHUYECKUM ypaBHeHUEM peakuuu CHyr+ 20,
— COypy + 2H,0), AH = - 802 k/Ix nmna nomydenust 500 x/[K TemaoTsl
HEO0OXOUMO CKEYb nutpa(oB) (H.y.) METaHa.

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

4. Ecin yBenmnunTh nasieHue B 10 pa3, TO CKOpOCTh NPSAMON peakuu

Hy ) + Bryy«=>2HBr(y, pu yclioBHM €€ 3JIEMEHTAPHOCTH, YBEJIMUUTCS B
ol) 50; 02) 100; 03) 20; o4) 5.

pas.

5. Ko>puimeHT nepesi OKUCIUTENIEM B yPaBHEHUH
HNO, + KMnO4 + H,SO4 — HNO5 + MnSO4 + K»SO4 + H,O
paBeH

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



6. U3menenue sneprun ['m60ca xumMuueckoro mpoiecca
CO,_ +250, - CS;  + 30,  pasHo:

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

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

7. Ecnu oOpazen iuHKa pacTBopsieTcst B cepHoi kuciote npu 25 °C 3a 16
MUHYT, a 1ipu 45 “C 3a 4 MUHYTBI, TO TEMIIEpaTypHbIN KOA(OUIIMEHT paBeH

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

8. Hambonpmyto Benuunny D/IC B cTaHZapTHBIX YCIOBUSX OyAeT MMETh
rajJbBaHUYECKHUH AJIEMEHT, COCTABJICHHBIN

ol)m3AguCu o2)uzAluAg o3)u3z FeuAl o4)uz Niu Fe.

9. Ilpu HapylIEHUU IUHKOBOTO NOKPBITHS HA KEJIE3HOM U3JEIUH BO
BJIQYKHOM BO3/yX€ Ha KaTo/ie Oy/IeT MPOTeKaTh peaKIusl, ypaBHEHHE KOTOPOU
UMEET BUJ ...

1) O;+2H,0+4e — 40H  2) Zn’-2e— Zn**
3) Fe?" +2e — Fe° 4) Fe’—-2e— Fe*

10. Jiga BoccTaHOBIEHHUS 2,3 T HATPUS MIPHU AICKTPOJIM3E pacIiaBa XJIOpUIa
HaATpHs NpHU cujie Toka 3A notpelyercs. ..

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

VK-1 - Cnocoben ocywecmensimsv HOUCK, KPUMUYECKUL AHAIU3 U CUHME3
UHopmayuu, NPUMeHImMsb CUCMEMHBIL N00X00 0Jisl pelleHUsi NOCMABIeHHbIX 3A0ay

1. Oxcuasl 00pasyroTcs npu

) o pacTBOpeHUHU HEralIEHON U3BECTH;
2) O TOpEHHH Kelie3a B XJIOPE;

3) © pacTBOpPEHUU XJIOpA B BOJIE;

4) ©O TOpEeHHH NPUPOTHOTO raza.

2. KBaHTOBOE UHCIIO N XapaKTepU3YeT...

o 1) popmy 31€KTpOHHON OpOUTAIH;

O 2) HEPTHUI0 ICKTPOHHOU OpOUTAIIH;

O 3) OpUEHTAIMIO JICKTPOHHOU OpOUTAIH;
© 4) coOOCTBEHHBIN MarHUTHBIA MOMEHT.

3. Yron mexay cBs3siMu B MoJiekyJie SiHs paBeH ...
01)120°; o 2)180°; o 3)90°;, o 4)109°28



4. CocTosiHME paBHOBECHS XapaKTEPU3yeTCs] PABEHCTBOM. ...
o 1) reMriepaTypbl NPOAYKTOB M UCXO/HBIX BEIIECTB

O 2) KOHILIEHTpaUMi MPOYKTOB U UCXOAHBIX BEIIECTB

O 3) KOJIMYECTB BEUIECTB B CUCTEME

0 4) cKkopoCTei, MPSIMOTO U 0OOPATHOTO MPOIIECCOB

5. I[JISI 3aIIUTHI CTAaJIbHBIX I/IS,ZIGJII/Iﬁ OT KOpPpO3HMH B KAa4YCCTBC KATOJIHOI'O
IMOKPBITHUA UCITOJB3YIOT

o 1)cepebpo ©2)xpom  © 3) NOHHK 0 4) MarHui.

6. I[J'DI IMOJYUYCHHS CHUHTCTHUYCCKHUX KAaYYYKOB B KaU€CTBC MOHOMCPOB HC

UCTIONB3YETCS
1) o dopmansaerun, 2) o 2-xjop-2,3 —OyTaaueH;
3) o 1,3-Oyranuen; 4) o cTupod.

7. KauecTBeHHas peaKuus Ha HOHBI Fe3+ OIIMCBIBACTCA YPABHCHUCM ...
1) 0 FeCl; + 3KSCN = Fe(SCN); + 3KCl

2) (0] 2F€C13 + 3K2CO3 = FGQ(CO3)3 + 6KC1

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

4) o FeCls + 3KF = FeF; + 3KCl

8. PaBHoBecue B cucteme SOz + Cypucrann = SOz, + COpys, AH >

0 cmecTUTCs B CTOPOHY ITPOAYKTOB PEaKIIUU
o 1) Ilpu yBenmuueHHH NpoyKTOB peaKIuu
0 2) Ilpu yBennuenuu napuuaibHoro nasienus CO
0 3) Ilpu yMeHbIIEHUN OOIIETO AaBJICHUS
0 4) Ilpu ymenbienun koHrneHTpauu SO;

9. KpemH1EBOI KHCIIOTE COOTBETCTBYET (hopmyia
1) o H;POs 2) o H,COs 3) o HNOs; 4) o H:SiOs

10. dopmyrna BBICIIETO OKCHIA OJIEMEHTa, OOpa3ymolero JeTydee

BOoJIopoaHOoe coenqunenue H,D, umeer Bua
1) o B0, 2) o D04 3) o DO 4) o 90;

7.2.2 IlpuMepHbIii MepevyeHb 3aJaHMi J1JIs pellleHus] CTAHAAPTHBIX 3a1a4

OIIK-1 - Cnocoben pewamsv 3a0auu npopheccuoHaibHou 0esimeabHOCmu Ha
OCHOBEe UCNONIL30BAHUS MEOPEMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCMBeHHbIX U
MEXHUYEeCKUX HAYK, d MAKAHCe MAMeMAmu4ecKkoeo annapamda

3apaua 1. CKoJIBKO COAEPKUTCA TPAMMOB pacTBOpEHHOTrO BeniecTsa B 0,2 1
0,1 M pactBopa cynbdara kanus?

Pemienne. 0,1 M o3Hauaet pactBop ¢ MoJsipHo KoHIeHTpauuei Cy = 0,1
MOJIB/ 1.

__ ™ uom
Cy , e
M,V



rae m, — Macca pacTBOPEHHOTO BEIIECTBA, T;
M, — MonsipHast Macca pacTBOPEHHOTO BEIIECTBA, T/ MOJIb;
V — 00béMm pacTBOpa, 1.
Macca pacTBOpEHHOTO BEIECTBA paBHA
m (K,SOs)=cm:- V-M=0.1-0,2-174=3,48 (1)

3anaua 2. [Ipu pazdasnenun 0,1 M pacTBopa ruapokcuia 6apus B JiBa pasa,
pH Oyzner umets 3HaueHue?

Pemenue. Eciim paz6aButs 0,1 M pactBop Ba(OH), B aBa pasa, To ero
KOHIleHTparusi crtaHeT paBHoit 0,05 wmonw/n. [lpu ycmoBum 100 %- HoU
nuccounan  (Ba(OH), — CuiabHBIM  3JEKTPOIUT), KOHIIGHTpAIMsi HOHOB
ruApokcuiia OyJer B 1Ba pasza OoJbllle KOHIEHTpAaUUU pacTBopa, T.e. 0,1 Monb/i,
T.K. TP JIEKTPOJIUTUYECKON JUCCOLIMALINU

Ba(OH), — Ba*' + 20H"~
U3 OJIHOTO MOJIb TUAPOKCUIa 0OpaszyeTcs 1Ba Mosb noHOB OH™.

W3 3Ha4eHns HOHHOTO Tpou3BeaeHus Boabl: Ky = ¢(H") - ¢(OH™) = 107!
BBIYHCIIIEM KOHIICHTpaIuio noHoB H' u 3Hauenue pH

c(HH=10""):(107H)=10" wupH=—-1g 107 =13,

3anaua 3. [Ipu paznoxxenun 1 Moy kapOoHaTa KaibIus norjomaercs 178,5
kJ>x TermoTel. Kakoit 00beM raza BeIICIISICTCS TIPH ITOM?
Pemenne. B cOOTBETCTBUY C ypaBHEHHEM PEAKLIUU
CaCOs3 =Ca0O + CO2?
MpU pa3fiokeHuu 1 MoJib kKapOoHaTa KaablUsl BhIACISIETCS | MOJIb YIJIEKHUCIOTO
rasa, 3aHUMarOIIUH TIpu H.y. 00bEM 22,4 1.

3anaua 4. TemneparypHslii koaduiment peakiuu pasex 3. Kax
HU3MEHUTCSI CKOPOCTh XMMUYECKON peaKIuu mpu oxjaxaeHuu cuctemsl ot SO C o

30C?...

Pemenne. C cooTBercTBUE ¢ TTpaBuwiioM Bant-I'odda
L - 30-50 1
izj/lo =3 10 —372__
v 9

h

CKOpPOCTb PEAKIIMU YMEHBIIUTHCS B 9 pas.

3agaua 5. Paccuurate DJIC rajipBaHHUYECKOI'O 3JIEMEHTA, COCTOSIICrO M3

MEJIHOTO U HUKEJIEBOTO 3JIEKTPOJIOB, NOTPYKEHHBIX B 0,1 M pacTBOpBI MX HUTPATOB
(E°(Cu?**/Cu) = 0,34 B, E°(Ni**/Ni) = - 0,25 B).

Pemienue.

0,059

0.059
Eqiy = E'cr/ , + dgc, . =034 B+""1g0,1=034 B+0,03(-1)=031 B;

Cu n



009 1oc  ——05 54 20

lg 0,1=—0,25 B+0,03-(—1)=—0,28 B;

0,.
E ., =EN"/ +
Nz/0 Ni n
Ni

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

VK-1 - Cnocoben ocywecmenamv NOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHopmayuu, NPUMeHsImsb CUCMEMHBIL N00X00 O0Jis pelleHUsi NOCMABIeHHbIX 3A0aYy

3agaua 1. Kakas snektpoHHas KOHQUIypamus COOTBETCTBYET CYIb(QHI-HOHY
Pemenne. JnextponHas Gpopmysna atoma cepel ¢S 1s*25*2p®3s?3p*
Cynbdun-non S> wuMeeT Ha 1Ba d1eKTpoHa Gonbiue: 1s2s?2p®3s23p®

3amauya 2. Kak yMeHbIIMTH CTENIEHb IUCCOLMAIIMY THAPOKCHAA aMMOHUS ?
Pemenue.
NH4OH <~ NH4s"* + OH~

JloOaBiieHHEe MPOIYKTOB PEaKIMK: CHIIbHOU KUCIOTHI K pactBopy CH3COOH
nu cunpHOoro ocHoBanuss k NHsOH cmemaer paBHOBecHne B CTOPOHY
HEJIUCCOLMUPOBAHHBIX MOJIEKYJ, T.€. YMEHBIIAET CTENEHb JIUCCOLMALIMHU.
AHaNOTUYHO JIEUCTBYET TaKXKe J00aBICHUE CUIBHBIX AJIEKTPOIHUTOB:

CH;COONa — CH;COO™+ Na" wu NaOH — Na' + OH,
KOTOpPBIE YBEJIMYMBAKOT KOHLEHTPALUUIO IPOAYKTOB PEAKUMA U CMELIAOT
PaBHOBECHE BJIEBO.
OxnaxxaeHue 3aTpyAaHSET SJICKTPOJUTUYECKYIO JHCCOLMAIINIO, a pa3daBieHHE
YCUJIUBAET.

3apgauya 3. B peakuuu Cr,0O3 + KNO; + KOH — K,CrO4 + KNO, + H,O
OKHCIIUTEIIEM ABISETCA 7
Pemienne. Onpenennm CTENEHN OKUCICHHS BCEX DJIIEMEHTOB U NTOAYEPKHEM

TC€ U3 HUX, KOTOPBIC U3MCHUJIU CTCIICHb OKHNCJICHUSA
+3 2 +145 2 +1-2+1 +1+6 -2 +1+3 -2 +1 -2

Cr,0; + KNO3;+ KOH — K,CrO4+ KNO, + HO
CocTaBUM SIEKTPOHHBIE YPABHEHUS M HAMIEM K02 (D(PULIUEHTHI K

OKHUCJIUTCIIO 1 BOCCTAaHOBHUTCIIIO
+3 +6

1 | 2Cr —2-(3 &) — 2Cr; poriecc OKUCIICHHUS;
HOK=6 | +5 +3
3 | N +2&— N; nporecc BoccTaHOBIEHHS
+3 +5

Cr— BOCCTAaHOBHUTCJIb, OKHUCIISACTCA. N - OKHUCJIUTCIIb, BOCCTAaHABJIMBACTCA.

PaccunraeM k0> (QULUEHTE B ypaBHEHUHU PEAKIIAN
Cr,O; + 3KNO;+ 4KOH — 2K,CrO4+ 3KNO, + 2H,O

3agauya 4. KauecTBeHHass peakuuds Ha HOH aMMOHMS OIHMCHIBAETCS
ypaBHEHUEM?
Pemenue. NH;C1+NaOH — NaCl+ NH;1+H,0



3apava 5. IIpoaykramu, BBIAEISIONIMMHUCS HAa MHEPTHBIX AJIEKTPOAAX IMPHU
AIEKTPOJIU3€E BOJHOTO pacTBOpa OpomMuaa MeIu, SIBISIOTCS ?
Pemnenne. B BOOHOM pacTBOpe HAET MPOLECC DIECKTPOIUTHUYECKON
JIMCCOLAALINN:
CuBr, — Cu** + 2Br.
HNoHbl Mein BoccTaHABIMBAIOTCS Ha Katojie. IHEpTHBINA aHOT HE IPUHUMAET
ydacTHsl B TIPOIECCe Ha aHOJIe, HAa HEM OKHUCIISIETCS OpOMUI-HOH.

7.2.3 lIpuMepHBbIii nepevyeHb 3aIaHUI /151 pellleHus NPUKJIATHBIX 327124

OIIK-1 - Cnocoben pewiamsv 3a0auu npogheccuoHanrbHou 0esimeabHOCmu Ha
OCHOB€e UCNONIL30BAHUS MEOPEMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCmBeHHbIX U
MeXHU4eCKUX HayK, a makice MamemamuiecKko2o annapama

3agava 1. Onpeaenuts pacxo 1 MUHEpaIbHOM MIIacTU(UIUPYIONIECH J0OaBKH
— M3BECTKOBOro Tecra (o Macce W 1o obbemy) Ha 1 M® Imecka, eciam pacxof
nopTiaaHaneMenTa Ha 1 m° mecka coctasiser 200 KT, a INIOTHOCTH M3BECTKOBOTO
Tecta paBHa 1450 xr/m>.
Pewenue.
i i 3 .
Pacxon mo0aBku mo 00béMY Ha 1 M~ mecka:

79 =017-(1-0,002- I7) = 0.17- (10,002 - 200) = 0,102

Pacxop mo0aBkH 1o Macce Ha 1 M Iecka:

a=v9. pﬁl — 0.102-1450 = 147.9x= .

3agaua 2. CKOJBKO HEOOXOAMMO pPACTBOPUTH TPAaMMOB COJU TSt
npurotosienus 300 r pacTBopa ¢ MaccoBoit foei kapOoHaTa Hatpus 15 %?

Pemenue.

MaccoBas 10711 pacTBOPEHHOTO BEILIECTBA BbIpakaeTcsi GopMyion

m
w=—-2—-(100%), oonu eouruyvr (umu %),
m, + m,

rac cymma: mjp+ M = M pacmeopa-

15%-3002

15%="2.100%, = m, = 452
300 100%

3apaya 3 Omnpenenutrb 00bEM pPACTBOPA COJITHOW KHUCIOTHI C MOJISIPHOM
KoHIeHTpared 0,5MoJb/11, HeOOXOMUMBIM NI HeWTpanuzaiuu 50 M1 pacTBopa
TUAPOKCHUIA HATPUS C MOJISIPHOM KOHIIeHTpaluen 0,2 MoJib/J.
Pemenue. B cooTBEeTCTBUH ¢ 3aKOHOM DKBHUBAJIEHTOB
Cor@cl " VHCI = €5 NaoH)® VNaOH
0,5 Monw/n1 - Vo = 0,2 mosb/m - 50 mut, otkyna  Vuer =20 Mo

3agaya 4. B COOTBETCTBUM C TEPMOXUMHUYECKHM YPaBHEHUEM CKOJIBKO
HE00X0AMMO 3aTpaTuTh KJ[K TernoTh! aist noyderus 560 rxenesza?



FeOg) + Hyry = Few + HaOq, AH =23 x]Tx
Pemenne. Temmosoii spdext A, H® = 23 xJ[k, yKka3aHHBIi B
TEPMOXHUMUYECKOM YPABHEHUH, OTHOCUTCS K KOJIMYECTBY BEIIECTBA, YKA3aHHOMY B
ypaBHEHUU peakiuu, T.e. K 1 monb  Fe(. Uucno monb xxeneza v (Fe) =560 : 56
r/Monk = 10 mMoub, clieloBaTeNbHO, I ModydeHus 560 T jkene3a HeOoOXO0IUMO
3aTpaTuTh 230 KK TEIIOTHI.

3agaua 5. Kakoii 00beM yriaekuciaoro raza He00XoIMMO OTBECTH U3 TIEUH MTPH
o0Oxure 1 1 kansura CaCOs ipu 800 °C u naBienuu 1,4 aT™. 1 KakoBa OyaeT Macca
oOpa3yromencs n3BecTu?

Pemienue

[Tpu TepMHIUECKOM pa3oKEHUU KaJbIIUTA MPOTEKAET PEAKIIHS

CaCOs = CaO + CO..

[Tpu sTom u3 1 Mmons CaCOs nonyyaercs o 1 mons CaO u COs,.

Mosnsipable Macchbl yYaCTHUKOB PEaKIIUU:

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

M (CO;) =12 + 16-2 = 44 v/monw; M (CaO) =40 + 16 = 56 r/mMO7b.

CocTaBUM NPOTIOPLIUU:

100r CaCO; — 56r CaO,

1000-56
1000r CaCOy - xr CaO,  x=——=560r Cal;
100r CaCO; — 441 CO,,
1000- 44
1000r CaCO; — yr CO,, y=""og  ~440r CO,.

st pacuera oO6bema obOpaszoBasiierocs CO, BOCHONb3yeMCsl YPaBHEHHUEM
MenaeneeBa — Knaneipona:

VD )= m-R-T _440-8314 1073 _
p-M  14-101325 -44

481 M.

VK-1 - Cnocoben ocywecmeisims HOUCK, KPUMUYECKUL AHAIU3 U CUHME3
uHopmayuu, NPUMeHsImsb CUCMEMHbIL N00X00 0Jis pelleHUsi NOCMABIeHHbIX 3a0ay

3anpaua 1. Kak noasepraercst ruiponusy coiab FeSOy ?

Pemienue. ['maponmsy mOABEPrarTCs COJM, OOpa3oBaHHBIC CIAOBIMU
KHCIIOTaMu U cllabbiMu ocHoBaHusAMH. FeSO,4 o6pa3oBana cimabbIM OCHOBAaHHEM U
CUJIBHOM KHMCJIOTOM, THAPOJIM3YETCS 110 KATUOHY

FeSO, +2HOH < Fe(OH), + H,SO4
Fe** + SO4~ +2HOH < Fe(OH), +2H" + S04~
Fe?* +2HOH < Fe(OH), +2H'
Peakuus cpensl B pacTBOpE TaHHOW coyM kucias, pH <7.

3apayva 2. [Ipu paz6asnenun 0,5 M pacTBopa COJITHOM KUCJIOTHI B IATh pas,
pH Oyner umets 3HaueHue?



Pemenne. Ecnu pazbasuts 0,5 M pactBop HCl B mare pas, 1O ero
KoHIIeHTparus ctaneT paBHoi 0,1 momnw/m. [Ipu ycnoruu 100 %- HOM Auccomanuun
(HCl — cunbHBIA SJEKTPOJIUT) KOHIICHTpAIMS HWOHOB BOJOpoOJa OyaeT paBHa
KOHIIEHTpAIluu pacTBopa, T.e. 0,1 Mob/1.

c(HH=10" Mmoms/mupH=—1g 107! =1,

Bagaua 3. Ilpu paboTe TrajabBaHMYECKOTO DIIEMEHTA, COCTOSILETO W3
HUKEJIEBOIO M KaJMHEBOIO AJIEKTpOAOB, norpyxkeHHblx B 0,01 M pactBopbl nx
XJIOPUJIOB, KaKas peakuus OyAeT IpOTeKaTh Ha KaToje? KaKol OHa MMEET BUJ ?

Pemenne. B 1aHHOM rajabBaHUYECKOM dIIEMEHTE 00Jiee aKTUBHBIN METall
KaaMuil OyzeT anoaom, 1 Ha HéM uaét okucnenue: Cd® — 2e” = Cd*",

Ha HukeneBoM Katoje UaET BoccTaHoBieHue: Ni2 + 2e = Ni’

3anaua 4. Onpenenute B KaKOM ciiydae MpU B3aUMOJICUCTBUM  o0Opasyercs
CpEIIHSsI COJIb
1) 1 mons Ca(OH); u 2 mons HCI  2) 1 mons Ba(OH); u 1 mons HCI
3) 2 mons Mg(OH); u 1 mons HCI  4) 1 mone Cu(OH); u 2 mosis H>SO4

Pemrenue. YpaBHEHHS] XUMHUECKUX PEAKIIMM, HAMMCAHHBIE B COOTBETCTBUU
C 3aJIaHHBIMH YCIIOBUSIMH, TIPUBOIST K 0Opa30BaHUIO CIETYIOUIUX COJICH:
1) Ca(OH), + 2 HCI — 2H,0 + CaCl, — cpenHsist conb, XJIOpU KaJabLus
2) Ba(OH), + HCl — (BaOH)CI + H,O— ocHOBHas coJib, XJIOPHU]I THAPOKCOOApHS,
oOpazyeTtcs B U30bITKE OCHOBAHUS
3) 2 Mg(OH), + HCI — B n30bITKEe OCHOBaHMS 00pa3yeTcsi OCHOBHAS COJIb
4) Cu(OH); + 2 H,SO4 — 2 H,0 + Cu(HSO4), — kucnas coib, Tuipocyibdar
Meu, 00pa3yeTcsl B U30bITKE KUCIOTHI

3agaua 5. Beluuciauth Maccy Meau, BBIJICIHMBIICHCS Ha KaToAe NpH
anexTpoause xinopuaa menu (II), mpoBenéunoro mpu Toke 10 A B Teuenne 30 MuH.

Pemenue. CornacHo 3akonam dapanes:

m = (M»> XIx t) : 96500,

rJie m — Macca BelleCcTBa, OKUCIEHHOT'O UJIM BOCCTAHOBJICHHOTO Ha 3JIEKTPOJE, T;
M, — moisipHast Macca SKBUBaJIeHTa BeIlleCTBa, I/MOJb; | — cuia Toka. A; t — BpeMs
aneKTposn3a, ¢; 96500 — uncio dapanes, Ki/moinb (A - ¢/Moib).

[ToncTaBuM YKMCIIOBBIC 3HAYEHUS

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

rie 67 r/moib = M 5 (CuCly) = (%2 M CuCl, ) =% - 134 v/ MmoIIb.

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB JIJIsl MOJATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.5 IlpuMepHBIii IepeYeHb BONPOCOB VISl MOATOTOBKH K IK3aMEHY

OIIK-1 - Cnocoben pewamsv 3a0aqu npopeccuoHaibHol 0esmeibHOCmU Ha
OCHOB€ UCNOIb308AHUSL MEOPEeMUYeCcKUX U NPaKmuiecKux 0CHO8 eCmecmeenHblX U
MeXHUYeCKUX HAYK, A MaKice Mamemamuieckoeo annapama



1.  OcHOBHbIE 3aKOHBI AaTOMHO-MOJIEKYJISIPHOW TEOPHUH: 3aKOH COXpPaHEHUs
Macchl BEIIECTB, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo U CIEACTBHUE U3
HEro. 3aKOH 3KBHBAJICHTOB.

2. Ilapametrppl u GYHKIUA COCTOSHUSL TEPMOJMHAMHYECKON CHCTEMBI.
BuyTpennsis sHepruss u sHTaidbnus. CraHmapTHas »SHTaJdbIus 00pa3oBaHUS
CJIOXHOTO BemiecTBa. TernoBoil addext peakiuu. 3akoH ['ecca u ciencrTsue us3
HETO.

3. XwuMHuecKas KHHETMKAa B TOMOIEHHbIX cucrteMax. CpenHssi CKOPOCTh
peakuuu. 3aKOH AeCTBUS Macc. BiinsgHue TeMneparypbl Ha CKOPOCTh XUMHUYECKOM
peakiuu. DHEprus akTUBALUKM M aKTHBHbIE MOJeKyibl. [IpaBuno Baut-T'odda.
CymHoCTh KaTanusa.

4.  TIlpomecchl oOpatumble u HeoOpatumbie. KoHCTaHTa XMMHUYECKOTO
pPaBHOBECUS U €€ 3HAUYECHHUE ISl XapaKTEPUCTHUKHU IMOJHOTHI MPOTEKAHUS PEAKLIHH.
VYcioBus CMEIIEHUsT TOMOTEHHBIX U INeTEPOreHHBIX paBHOBecHi. Mcnonb3oBaHue
npuHuuna Jle-Illarenbe B TEXHOJNOIMYECKHX  IpoOLECcCax  MPOU3BOACTBA
MHUHEPAJIBHBIX BKYLIMX U U3JEJIMNA Ha UX OCHOBE.

5. Camonpou3BOJBHO NPOTEKAIONIME MPOLECCHl. OJHTPONMS Kak Mepa
HEYIOPSIIOUEHHOCTH CUCTeMBbl. V3MeHeHue sHeprun ['mbbca kak Kpurepuid
CaMOITPOU3BOJIBHOTO IPOTEKaHUs IPOLECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

6. KommmraruBHele cBoilcTBa  pacTBOpoB. [loHMKeHUE  TemIepaTypbl
3aMep3aHusl PaAcTBOPOB M HCMOJB30BAHHUE DJTOTO SBIIEHHS B CTPOUTEIBHOU
IIPAKTHKE.

7.  DnexkTpoauTHYecKas auccounanus Boasl. IoHHOE mpou3BeneHue Boabl Kw.
Bonoponusiii mokasarens pH Kak XapakTepUCTMKA aKTUBHOW PEAKLIHUH CPENBI.
Mertonsl onpenenenust pH cpeasl. I'maponus coneit. Cov TUAPOIU3YIOMIUECS MO
aHUOHY, 110 KATHOHY, HETUIPOJIU3yromuecs coyd. CTeneHb 1 KOHCTaHTa TUAPOJINA3a.
BnusiHue BHEMIHUX (aKTOPOB HA CTENEHb MOJIHOTHI TUAPOJIU3A.

8.  Jucnepcuble cuctemsl. Knaccudukanus IUCIEPCHBIX CUCTEM. 30Jd, Tellu.
[IpyHIMNIMaANbHAS  HEYCTOWYMBOCTH  T'€TEPOr€HHBIX  JUCHEPCHBIX  CUCTEM.
Kunernueckuii ¥ MOJEKYJSIPHO-aJACOPOIIMOHHBIA  (DAaKTOp  YCTOMYMBOCTH.
CrpykTypa MHUUEIBI. OJEKTPOKHMHETHYECKU MMOTEHIHMAN, 3apsai] KOJUIOWIHOU
yacTulpl. lcrons3oBaHMEe NMCHEPCHBIX CUCTEM B IIPAKTUKE CTPOUTEIBLHOIO
MaTEepUAIOBEICHMUS.

9.  IlpuHuun AeHCTBUA TAIBBAHUYECKOTO dJieMeHTa. M3mepenue u pacuet DC
DIIEMEHTA.

10. Koppo3uss meTamuioB U yiiepO, HAHOCUMBIM MPOTEKaHUEM KOPPO3UOHHBIX
MPOIIECCOB. XHUMHUYECKAsT KOPPO3UsI METAIUIOB. DJIEKTPOXUMHYECKAS] KOPPO3Us
MeTaJIoB. [ [poTekanne KOppO3UOHHBIX NPOLECCOB MPU KOHTAKTE ABYX METAJUIOB U
npu paboTe KOPPO3UOHHBIX MUKPO3JIEMEHTOB. OCOOEHHOCTH KOPPO3UU apMaTyphl
B JKeJIe300€TOHE U BIMSHUE Ha IOJITOBEYHOCTh MAaTEPHUAJIOB.

11. Mertoasl 3alIMTHl METAJUIOB OT KOppo3uu. BriOop cmiaBa U KOHCTPYKIIHUH.
Hemeramnueckue M MeTaJUIMYECKUE 3allUTHBIE NOKpHITHA. [IpoTrexkTopHas wu
KaTojaHas 3amuTa. UHrHOUTOpHI KOPPO3HH.

12.  Onektponus. Ilopsanok pa3psakd HOHOB Ha 3JEKTPOAax. JNEKTPOJIU3 C
HEAaKTUBHBIMM U aKTUBHBIMU AIeKTpoaamu. IIpuMenenue anexrponnsa.



13.  Xumnueckas uaeHtudukanus. Anroputm uaeHtupukannu. Knaccupukanms

METOJ0B HUACHTU(UKAIMHU. XHUMHUYECKHE U  (U3UKO-XUMUYECKHUE METOJbI
UACHTU(UKALMY, MPUMEHSIEMbIE JUIsI U3YyYEHHUS CTPOUTENIBHBIX MAaTEepHaOB U
U3JICIUN U3 HUX.

VK-1 - Cnocoben ocywecmensimo HOUCK, KPUMUYECKUL AHATU3 U CUHME3
uHopmayuu, NPUMeHsImsb CUCMEMHBIL N00X00 0Jis peleHUsi NOCMABIeHHbIX 3A0ay

14. Knacchl HEOpraHMYECKUX COCMHEHUMN: OKCHUJIbI, KUCJIOThI, OCHOBAHUS, COJIH.
[lonyuyeHnne, CBOMCTBA, IPUMEHEHUE B CTPOUTEIBHOM ITPAKTHUKE.

15. OOmwue KBaHTOBO-MEXaHMUYECKUE TMPEJCTABICHUS O CTPOEHUE aToMa.
BonHoBas ¢pyHKUHS, 37€KTPOHHOE 00JIaKO, TUIIBI aTOMHBIX OpOUTaNIEH.

16. KBaHTOBBIE YHCIIa KAK XAPAKTEPUCTHMKA COCTOSHHUS DJIEKTPOHOB B aTOME:
rJIaBHOE, OpOUTATBHOE, MATHUTHOE, CIIMHOBOE.

17. IlpuHuunel pacnpeaesieHUEe 3EKTpoHOB B aroMe. [lpunmun Ilaynu u
npaBuwio ['yrnma. IlocnenoBaTenbHOCTh 3alOJIHEHUS AaTOMHBIX OpOWTalel B
COOTBETCTBHHM C UX 3Hepruen. [IpaBuina KneukoBckoro.

18. Ilepuomnueckuid 3aKOH M Hepuoanueckas cuctemMa »siemeHtoB J[.U.
MenneneeBa. CTpykTypa nepuoanyeckoi cucremsl [[.1. Menaeneesa, npuHIKII €€
MOCTPOEHHUS B COOTBETCTBUU CO CTPOCHUEM 3JIEKTPOHHBIX 000JI0UEK.

19. IleppomvyHOCTH  U3MEHEHHWE  CBOMCTB  DJIEMEHTOB.  3aBUCHUMOCTH
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB OT HX TIIOJIOXKECHUS B
MEPUOANYECKOM CHUCTEME. OHEpPrusi HMOHMU3ALMH, CPOACTBO K DJIEKTPOHY,
AIEKTPOOTPULIATENBHOCTD.

20. KBaHTOBO-MEXaHUYECKOE ONMHCAHUE XUMHUECKOU CBSI3U METOJIOM BAJICHTHBIX
cxem (BC). Mexanusm o0pa3oBaHusi KOBAJICHTHOM cBsizu. CBONCTBA KOBAJIECHTHOM
CBSI3U: CUT'Ma- U MHU-CBSI3H, HAPABJICHHOCTh U dHEPrus cBsA3U. KoBajeHTHas CBSI3b
NoJIsIpHAs ¥ HenoJisipHas. IoHHas u Mmetanuyeckas CBs3b.

21. Teopus pacTBOpoB, TepMOAWHAMHKa pacTBOpeHHs. CrocoObl BBIpaKCHUS
KOHLEHTPALIMU PACTBOPOB.

22. CyuHOCTh S3JEKTPOJUTUYECKON AUCCOIMALUU. DJIEKTPOIUTHI CUJIbHBIE U
cinabbie. CTeneHb U KOHCTAHThI JUCCOIMAIINH. DJIEKTPOIUTHIECKAsT JUCCOIMAIIHS
CWIBHBIX M CIA0BIX DJIEKTPOJIMTOB: KUCJIOT M OCHOBAaHUMW; CPEIHUX, KUCIBIX H
OCHOBHBIX coJsieil. Peakunu B pacTBOpax AJIEKTPOJIMTOB. Y CIOBUS MPOTEKAHMS
MPaKTUYECKU HEOOpATUMBIX PEAKIIUMA IBOMHOTO OOMEHa.

23. MexaHu3M BO3HUKHOBEHMS CKauka IOTEHIMAJIa Ha TPAHMIE DICKTPOI-
pactBop. OmnpenesieHHe SIEKTPOAHBIX MMOTEHIHAIOB € TOMOIIBI 3JIEKTPOJA
cpaBHEHHs. DaKTOpbl, BIHUSIOIIME HA BEJIWYHUHY DJIEKTPOJHOIO MOTEHIMAJA.
Vpasuenne Hepncrta. CTaHIapTHBIM W PeEaTbHBIA PSAbl JIEKTPOXUMHYECKOU
AKTUBHOCTH METAJJIOB.

24. Heoprannueckne u opranudeckue moiaumepsl. Kmaccudukanms, MeToabl
noJty4eHusi, GU3NKO-XUMHUIecKre cBocTBa. OCHOBHBIE mpeacTaButenu. Oomactu
VX IIPUMEHEHHS B CTPOUTEIBLHOM OTPACIIN.



7.2.6. Meroauka  BBICTABJIECHHMST OLEHKHM TP  MNPOBeJCHUH
MPOMEKYTOUYHOM aTTeCTAUN

OK3amen npogooumcsi no Ounemam, Kaxicovlli U3z KOmopwix cooepiscum 2
eonpoca u 3aoauy. Kaowcowlii npasunvhvili omeem Ha 6onpoc oyeuugaemcs 2
oannamu, 3a0aua oyenusaemcs 6 1 o6ann. Maxkcumanbroe Koiuuecmeo HabpaHHvIX
bannos — 5.

1. Oyenxa «Heyooenemeopumenvnoy cmagumcs 6 ciyuae, eciu CMyOeHm
Habpan menee 1-2 banna.

2. Oyenxa «YooenremeopumenvHoy cmasumcs 6 ciyuae, eciu CmyOeHm
Haopan 3 6anna.

3. Oyenxa «Xopowoy» cmagumcs 8 ciydae, eciu cmyoenm Haopan 4 6anna.

4. Oyenxa « Omauunoy cmasumcsi, eciu cmyoeHm Habpan S 6annos.

7.2.7 IlacniopT O1lIeHOYHBIX MATEPHAJIOB

Konrtponupyemsie pa3aeins! (TEMb) Koz . | HaumeHoBaHUE O1LIECHOUHOTO
Ne /it KOHTPOJIUPYEMOI
JUCLIUIUIMHBI cpeacTBa
KOMIIETEHINH

1 Benenue B o0miyto u OIIK-1, YK-1 Tecrt, 3amuTa 1a00paTOPHBIX
HEOPraHUYECKYI0 XUMHUIO. pabor, 3amuTa pedepaTa

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

3 PacTBOpBI 211€KTPOIUTOB U OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
TreTePOreHHBIC TUCTIEPCHBIC pabor, 3amura pedepara

CUCTEMBI

4 Onexrpoxumuueckue npoueccel.  (OIIK-1, YK-1 Tecr, 3amuTa 1a60paTOPHBIX
pa0or, 3amuTa pedepaTa

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

6 Teopernueckre OCHOBBI OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
AHATTMTUYECKON XUMUH. pabor, 3amura pedepara

7.3. Mertoanueckue MaTepHaJbl, ONpeleJsiOIIde MPOUEeTYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHHNH, HABBIKOB M (WJIN) ONbITA 1€ATEIbHOCTH

TecTupoBaHWe OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM
CHUCTEMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxxHoM Hocutene. Bpemst tectupoBanus 30 MuH. 3aTeM OCYLIECTBISETCS
MpOBEpPKAa TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKH
BBICTABJICHUS OIICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINH.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISCTCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUS, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OymaxHOM Hocutene. Bpems pemenus 3aaad 30 MuH. 3aTe€M OCYIIECTBISETCS
MpOBEpPKA pEUIEHUs 3a/ad HK3aMEHATOPOM M BBICTABJISIETCS OLIEHKA, COIJIacHO
METOJMKH BBICTABIICHHS OLICHKH MPU MPOBEICHUHN IPOMEXKYTOUHOM aTTECTalIUH.

Pemenve mnpukiagHeIX 3adad  OCYMIECTBIACTCS, JMOO TIPH TIOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUS, JINOO C UCTIOIH30BAHNEM BBITAHHBIX 33144
Ha OyMakHOM HocuTelne. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBISETCS




IMPOBCPKa PCHICHUA 3a/la4 3K3aMCHATOPOM H BLICTABJICTCA OILICHKA, COTJIACHO
MCTOAUKH BBICTABJICHUS OOCHKH ITPH ITPOBCACHUU HpOMe}KYTOqHOﬁ aTTcCTaluu.

8 YYHEBHO METOAUYECKOE U UHOOPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)
8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
AUCHHUTLTHHBI
1. Koposun, H. B. O6mas xumus / H.B. Kopoun. — M.: Beicm. mik., 2008.
—556¢.

2. I'munaka, H.JI. O6mas xumus / H.JI. 'muaka. — M.: KHOPYC, 2011. — 746

3. JlJabopaTopHbIil TpakTUKYyM 10 XuMmuHu: y4ueb. nocoodue / O.P. CepryTkuna,
O.B. Apramonoa, JL.I'. bapcykoBa u ap.; moa obm. pen. O.P. CepryTkuHoi;
Boponex. roc. apx.-cTpout. yH-T. — Boponex, 2011. — 109 c.

8.2 Ilepeyenr HH(POPMANMOHHBIX TEXHOJIOTHI, HMCIOJb3yeMbIX NpH
OCYLIECTBJICHMH 00pa30BaTe/LHOI0 Npouecca IO JUCHMILIMHE, BKJIIOYAS
nepeYeHb  JIMIEH3HMOHHOI0  NPOrpPaMMHOro0  olecmedeHHsl, PecypcoB
MH(OPMALMOHHO-TEJIeKOMMYHHUKAIMOHHOH ceTH «HTepHeT», COBpEeMEHHBIX
Npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Xumuueckuii  katajgor. OOmags xumusg. CalTel W KHUTH
http://www.ximicat.com

2. Xumuyeckuil katanor. Heopranunueckass xumusi. CalTbl U KHHIHU
http://www.ximicat.com

3. Xumuyeckuil katanor. Opranudeckas xumus. CailTbl U KHHIHU
http://www.ximicat.com

4. Xumuyeckuil katajor. BeicokoMmonekymnsipubie coenuHeHust. CalTol U
KHUTH http://www.ximicat.com

5. Chemnet - oduuuanbHOE »3JIEKTPOHHOE U3JIaHHE XUMHUUYECKOTO
dakynapTeTta MI'Y http://www.chem.msu.ru/rus

6. CrnpaBo4HO-UH(POPMAITMOHHBIH CalT o XUMUU

http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS 1A
OCYUWECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA

Vuebno-nabopamoproe obopyoosanue

ObopynoBanue: npuUOOpHI, XUMPEAKTUBBI, XUMUYECKasi IMOCYyJa, CTEHbI,
KMHO- W BHUACO(DWIBMBI, JUANIPOSKTOPHI, BHjaeonpoekTop. OOopynaoBaHUE:
npuOOpkl, XUMPEAKTUBBI, XUMUYecKas nocyna, xpomarorpad 111, ckanupyromuit
30HJOBBIII MHKpPOCKON, PEHTTeHOBCKUN audpakromeTp (OM3HEC-UHKYOaTOp),
yue0HO-1a00paTOPHBIN KOMIUIEKC «XUMHs», (QOTOMETp (POTOINEKTPUUECKUIA
K®K-3, sanektponeub SNOL, nonomep M-160, cTeHabl.

Texnuueckue cpedcmea 00yueHUs.

HoyTtOyxk, MmeauanpoekTop


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/

10. METOJAUYECKME YKA3AHMSA JJIS1 OBYYAIOIUXCS MO
OCBOEHMIO JUCHUIIIAHBI (MOIY.JIST)
I1o JUCHHUITIINHEC «XUMUSD YUTAIOTCH JICKOUH, IMPOBOJATCA Ha60paTOpHBI€

paboThI.

OCHOBOM UW3y4eHMs] JUCUUIUIMHBI SIBJSIIOTCSA JIEKIUH, Ha KOTOPBIX
u3JaraloTcsi HanboJiee CyIECTBEHHBIE M TPYIHBIE BOIIPOCHI, a TAK)KE BOIPOCHI, HE
HaIlleAIIUe OTPAKEHUS B y4eOHOM IuTeparype.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a0OpaTOPHOM OOOpPY/IOBAaHUU B
COOTBETCTBHH C METOJIMKAMM, TPUBEICHHBIMH B YKa3aHUSX K BBIIOJHEHHUIO padoT.

Bup yueOHbIx
N JlesaTenpHOCTh CTyAEHTA
3aHATUN
HCKHI/IH Hamnucanne koHcekTa J'IeKI.IHﬁZ KpaTKO, CXEMAaTH4YHO, ITOCJICAOBATCIIbHO

(GuKCUpOBaTh OCHOBHBIC IIOJIOKEHHS, BBIBOABIL, (HOPMYTUPOBKH,
00001IeHNs; TTOMEYaTh Ba)KHBIE MBICIH, BBIIETSATH KIIIOYEBBIE CIIOBA,
TepMuHbl. [IpoBepKa TEPMUHOB, MOHATHI C MOMOUIBIO SHIUKIIONEINM,
CJIOBapel, CIPABOYHUKOB C BBIIMCHIBAHUEM TOJIKOBAaHUM B TETPa[b.
O6o03HaueHue BONPOCOB, TEPMHUHOB, MarepHana, KOTOPbIE BbI3bIBAIOT
TPYJIHOCTH, IIOMCK OTBETOB B peKoMeHayemou muteparype. Ecam
CaMOCTOSITEJIbHO HE YAaeTcs pa3o0parbcs B Marepualie, HEOOXOIUMO
copMyIHpOBaTh BONPOC U 33JaTh MPENoAaBaTell0 Ha JIEKIUU W Ha
MIPaKTUYECKOM 3aHSTHH.

JIaGoparopHas paboTa

JlaGopatopHble ~ pa®OTBHl ~ TO3BOJSIOT  HAYYUThCS  NPUMEHATH
TEOPETUYECKHE 3HAHUS, IIONIyYeHHbIE Ha JIEKIHH TpPH PEIICHUU
KOHKpETHBIX 3ajgad. UYtoObl Hambosiee palMOHAIBHO M IOJHO
WCTIOJIH30BATh BCE BO3MOXXHOCTH JIAOOPATOPHBIX ISl TIOATOTOBKY K HUM
HE00X0AUMO: cllefyeT pa3o0parh JIEKIHIO MO COOTBETCTBYIOIIEH TeMe,
O3HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3lIeIoM Yy4eOHHKa, MpopaboTaTh
JIOTIOJTHUTEbHYIO JINTEpaTypy M MCTOYHHKH, pEIIUTh 3aJaud U
BBITTOJIHUTH JIPYTHE MICbMEHHBIE 3a/IaHusl.

CaMmocTosTenbpHast
pabota

CamocrosiTenbHasi paboTa CTYAEHTOB CIHOCOOCTBYET TIIyOOKOMY
YCBOEHHSI y4eOHOT0 MaTepHrasa U pa3BUTHIO HABBIKOB CAMOOOPA30BaHMUSL.
CamocrosTenbHas paboTa MPeIoaraeT CIeAYIOIINe COCTaBISIOIINE:

- paboTa ¢ TeKkcTaMu: y4eOHWKaMH, CIIPaBOYHHKAMU, TOTIOJTHUTEITHHON
JUTEPATypOH, a TaKXkKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- BBIIIOJTHEHUE JOMAITHUX 3a)1aH1/1171 " pacycToOB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOATEIBHOTO U3YUYEHUS;

- ydactue B paboTe CTy/IeHYeCKUX Hay4yHbIX KOH(PEPEHLIUH, OTUMIIHAL;

- IOJITOTOBKA K MMPOMEKYTOYHOH aTTeCTaIUH.

IToaroroBska k
IIPOMEKYTOUHON
aTTeCTalluU

['oToBUTBCS K MPOMEKYTOUHOM aTTECTAIIMU CIEAYET CUCTEMAaTUYECKH, B
TEeYEHHUE BCero cemecTpa. IHTeHCHBHAs MOATOTOBKA I0JKHA HAYaThCs HE
Mo3/IHEee, YeM 3a MECAIL-NOJATOpa 10 MPOMEKYTOYHOW aTTEeCTallUH.
JlanHble Tepesa AK3aMEHOM, SK3aMEHOM Tpu AHA 3¢ (EeKTUBHEE BCETO
WCIIO0IH30BATh JIJIsl IOBTOPEHHUS U CUCTEMATHU3allMU MaTepHaa.




