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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 JIJISi 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;

- MPUBHUTH HABBIKK OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XHMHYECKUX
3a/1a4, HAYYUTh HAXOJUTh ONTHMAJIbHBIC PEIICHHs MPOPECCHOHANBHBIX 3a7a4, B
TOM YHCJIE C UCTI0JIb30BaHUEM 3aKOHOB XUMHUH, XUMHYECKHUX ITPOIIECCOB U BEIIIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucoumiraa «XUMHS» OTHOCHUTCS K JUCHHMIUIMHAM OO0S3aTEeNbHON YacTH
omoka B1.

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

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

Pe3yabTarhl 00y4eHHs, XapaKTepHU3yHOLIHe

Komnerenuus
chopMUPOBAHHOCTH KOMIIETEHIIUN

OIIK-1 3HaTh OCHOBBI XMMHUH, CBOMCTBA XUMHUUECKUX
AJIEMEHTOB U UX COCIMHEHH, COCTABJISIIOIINX OCHOBY
CTPOUTEJIbHBIX MaTEPHUAJIOB

YMETh NPUMEHSTH MMOTYyUYCHHbIE 3HAHUS 10 XUMUU TPU
W3YUYCHHUU IPYTUX TACIUIUINH

BJIaJICTb OCHOBHBIMU 3HAHWAMMU, [IOJTYUYCHHBIMU B
JICKIITMOHHOM KYPCC XNMUH, HGO6XOI{I/IMBIMI/I JJIA
BBIIIOJIHCHMS TCOPCTUUCCKOI'O U OKCIICPUMCHTAJIBLHOI'O
HCCIICAOBAaHUA




YK-1

COCTaBJIAOIINE

3HATb U aHAJIM3HUPOBATL 3a1a4y, BIACIATH e€ 0a30BBIC

YMETh HaXOJUTh U KPUTUICCKU aHATTU3UPOBATH
nH(bOpMaITUIO, HEOOXOUMYIO JIJISl PEIICHUS
MOCTABJICHHON 3a/1a4; YMETh TPAMOTHO, JIOTUYIHO,
apryMEHTUPOBAHO (HOPMUPOBATH COOCTBEHHBIE
CyXJieHus u oneHkn. OTan4aTh (pakThl OT MHCHHH,
WHTEPIPETAINHA, OTICHOK U T.lI. B PACCYKICHUIX
TPYTUX YYACTHUKOB JACSATEIHHOCTU

BJIaJIETh METOJIUKOM OMpeIeICHUs] U OLICHUBAHUS
MPAKTUYECKUX MOCIIEACTBUN BO3MOXKHBIX PEITCHUM

4. OFBEM JUCHUIIJINHBI

OO6m1ast TpyT0€MKOCTh TUCIUTIIUNHBI « XUMHS COCTABIISIET O 3.€.

Pacrnipenenenue Tpy10€MKOCTH AUCHUIUIMHBI 110 BUAAM 3aHATUI

o4yHasi popma oOyueHust

. Bcero | CemecTpsl

Buapr yueGHOI paboThI HACOR 1
AyIuTOpHBbIE 3aHATHSA (BCEro) 72 72
B Ttom uucre:
Jlexknuu 36 36
JlaGopatopubie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl mpoMeKyTOYHOM aTTeCTaIlMK - DK3aMeH |  + +
OObmas Tpy10eMKOCTb:
aKaJIEMUYECKUE YacChl 180 180
3a4.e]. 3) S

5. COAEPKAHME JJUCUUILTAHEBI (MOIYJIST)

5.1 Copep:xxanue pa3aejoB JAUCHUIUVIMHBI W paclpeesieHue
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouHasi popma o0yueHust
Ne HaunMmeHnoBaHue TeMEBI Coneprxanue pazaena Jlek1x Jlab. CPC Beero,
n/m 3aH. Jac
1 | BBenenue B 001yIo u OCHOBHBIE 3aKOHBI XUMUU.
HEOPTraHUYECKYIO CrtpoeHnue aTomMa 1 mepuoanIecKas
XHUMHUIO. cucrema JI.H. MeH;[eneveBa. 6 6 12 o4
Xumunaeckas cBsa3b. CBOKMCTBA
XHUMUYCCKHX DJIEMECHTOB U HX
COCTUHEHUN.
2 HamnpasnenHocts XuMHu4eckasi TEpMOJIUHAMUKA. 6 6 12 o4
XAMUYECKHUX XuMudeckas KHHETHKA M KaTaJlu3.




TIPOIIECCOB. XUMHUYECKOE PABHOBECHE.

3 PactBopb! KomnratuBHble CBOWCTBA pacTBOPOB.
3JIEKTPOJUTOB U Teopust 31EKTPOTUTUYECKOIN
reTeporeHHbIe quccouuanuu. PaBHoBecus B 6 6 12 24
JTUCIIEPCHBIE CUCTEMBI pacTBOpax 3JIEKTPOIUTOB.

FeTepOFeHHBIC AUCIICPCHBIC CUCTCMBL
1 ITOBCPXHOCTHBIC SIBJICHUS.

4 | Dnexktpoxumuyeckue | XUMUYECKast aKTUBHOCTb METAJJIOB.

MPOLECCHI. I"'anpbBaHMYECKHUH DIIEMEHT.
DIEKTPOIH3. 6 6 12 24
Koppo3us u 3ammura MeTamioB U
CILIaBOB.
5 [ OcnoBbl opranndeckoii | Heopranmdeckue u opraHu4eckue
XUMHH U MOJINMEPBHI. 6 6 12 24
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHNN
6 |Teopernueckre ocHOBHI | KauecTBEHHBIN XUMUYECKUI aHAU3.
AHAJIUTUYECKON XUMHUH. KonuyecTBeHHBIN XUMUYECKUI 6 6 12 24
aHanu3. GU3NKO-XUMUYECKHUE METOIbI
aHaJIM3a.

HUroro| 36 36 712 144

5.2 IlepeyeHb 1adopaTOpHBIX padoT

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

2. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COETUHEHUI.

3. CTpoeHue BellecTna.

4. OCHOBBI XMMHUYECKOIN TEPMOANHAMUKH. TepMOXUMUSI.

5. XuMnueckass KHUHETUKA. XUMHYECKOE PABHOBECHE.

6. OOmue CcBOWCTBa pacTBOPOB M PABHOBECHST B BOJHBIX pPacTBOpax
AIEKTPOJIUTOB.

7. I'eTepOreHHbIe TUCIIEPCHBIE CUCTEMBI.

8. DIIEKTPOXUMUYECKUE MTPOLIECCHI.

9. CpoiicTBa OpraHMYECKUX BEIIECTB U BHICOKOMOJIEKYJISIPHBIX COEAMHEHUM
(moJIMMEpOoB).

10. KayecTBeHHBIN 1 KOJTMYECTBEHHBIN XUMHYCCKUI aHAIIH3.

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IIJIJAHOM OCBOCHHE JHUCHIUIUIMHBI HE
IpeayCMaTpUBaET BBIMIOJHEHNE KYpPCOBOTO MpoeKTa (paOoThl) WIIM KOHTPOJIBHOU
paboThI.

7. OUEHOYHBIE MATEPHUAJIBI IUISA TPOBEJEHUSA
MMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JUCIHUIIVIMHE

7.1. Onucanue moka3aresjieii 1 KpUTepPUEeB OLEHMBAHUSI KOMIeTEHIUIt
HA Pa3JIMYHbIX 3Tanax ux (opMupoBaHuUs, ONMCAHUE HIKAJ OLIEHUBAHUS



7.1.1 JTan Tekymero KOHTPOJIA
Pe3ynbrarhl TEKyHIEro KOHTPOJIS 3HAHUM M MEKCECCHOHHOM aTTecTaluu
OLICHUBAIOTCSI 110 CIEAYIONIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

PesyabTartsl
Komme- 00yuenus, Kpurepun
Tenmus XapaKTepu3yomme P —— ATTecTOBAaH He aTTecTroBan
c¢(popMHUPOBAHHOCTH
KOMIEeTeHIINH
OIIK-1 3HATh OCHOBBI XUMHH, |AKTHBHas paboTa Ha Brimonnenue pador B| Hesbinonnenne
CBOMCTBA XMMHUYECKUX [1a00paTOpPHBIX 3aHATHSIX U CPOK, pador B cpoK,
9JIEMEHTOB U X 3aInTa J1abopaTOPHBIX PadOT | MpeayCMOTPEHHBIH B | IPEeayCMOTPEHHBII
COEMHEHUI], B CPOK. pabounx B pabouux
COCTaBJIAIOLINX OCHOBY nporpamMmax nporpamMmax
CTPOUTENBHBIX
MaTepuagoB
YMETb IPUMEHSTh Pemenne crangapTHEIX Bemonnenue pabor B| Hessimonnenne
MOTy4CHHBIC 3HAHUS MO |IPAKTUYECKHX 3a1a4 CPOK, paboT B CPOK,
XMMUH [PU U3Y9CHUN MIPEAYCMOTPEHHBIN B | IPEIyCMOTPEHHBII
JIPYTUX JUCIIATITAH pabodnx B pabounx
nporpammax nporpammax
BJIaI€Th OCHOBHBIMHU Pemenve npuknagHbIX 3a1a4 B|Beimonnenne pabot B| HebimonaeHue
3HAHUSAMH, KOHKPETHOH MpeMETHOM CPOK, padort B cpok,
HOJIy4YEHHBIMH B obnactu NPEAYCMOTPEHHBIH B | TPEeIyCMOTPEHHBII
JIEKIIMOHHOM Kypce pabounx B pabouux
XUMUH, HEOOXOIMMBIMU nporpammax nporpammax
JUISL BBITIOJTHEHUS
TEOPETHYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIIEOBaHUS
VK-1 3HATh U aHATM3UPOBATh |AKTHBHAs paboTa Ha Brimonmaenue pador B|  HeBbimonmHeHue
3a7ady, BBIICIATD €& 71a00paTOPHBIX 3aHATHAX U CPOK, paboT B CpOK,
6a30BbIC COCTABIISIONINE|3amuTa 1a00PaTOPHBIX PabOT | MPELyCMOTPEHHBIH B | IPEyCMOTPEHHBIN
B CPOK. pabounx B pabounx
IporpamMmax IporpamMmax
YMETb HAXOJWUTh U Pemenne crangapTHBIX Bemonnenue pabot B| Hesbimonnenne
KPUTHUYECKH MPaKTHYECKHX 3373 CPOK, paboT B CpOK,
aHAIM3UPOBATH MPEAYCMOTPEHHBIN B | IPEIyCMOTPEHHBII
uHpopmanuio, pabounx B pabouux
HEO0OXO0UMYIO JUIsl nporpammax nporpammax
peLIeHus TOCTaBICHHON
3aJa4uu; yMeTh
rpaMOTHO, JIOTHYHO,
apryMEHTHPOBAHO
(dhopmupoBaTh
COOCTBEHHBIE CYKIECHUS
u orieHKH. OTIugaTh
(hakThl OT MHEHUH,
OLICHOK U T.7. B
paccyXIeHHsIX APYTUX
YYaCTHHKOB
JIeSITeIIbHOCTH
BJIaZIeTh METOANKON Pewenve npukinaaHbx 3a1a4 B|Beimonnenue pador B| HeBbimonnenue
olpezeneHus u KOHKPETHOH MpeMETHOM CPOK, padort B cpok,
OLICHUBAHMS obnactu NPEAYCMOTPEHHBIH B | IPEeIyCMOTPEHHBII
MPaKTUYECKUX pabounx B pabouux
HOCJIC/ICTBUN nporpammax nporpammax

BO3MOJKHBIX pEUICHUN




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pe3ynbTaThl MpOMEKyTOUHOTO KOHTPOJIS 3HAaHUH olleHnBatoTCs B 1 cemectpe

JU1s OUHOM (POpMBI 00YUEHUSI IO YeThIPeXO0alIbHON CUCTEME:

«OTJIMYHO»,
«XOPOoUIO»;

«YOOBJICTBOPUTCIBHO»,
CHCYIOBJICTBOPHUTCIILHO)).

Pe3yabTaThl 00yueHus,
Kowmme-| - xapakrepusyiouue Kpurepuu OT1au4HO Xopomio Ynosu. Heynosi.
TeHIUsI| chopMUpPOBAHHOCTH | OlleHUBAHUSA
KOMITeTeHI[HH
OIIK- [3HaTH OCHOBBEI XMMUH, Tect Brimonnenue | Beinonnenne | Beinmonnenue B Tecte
1 CBOMCTBa XUMHUYECKUX tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
SJIEMEHTOB U UX 100% 90% 80% MIPABUIIBHBIX
COEIMHEHU, OTBETOB
COCTaBIISIFOLLUX OCHOBY
CTPOUTENBHBIX
MaTepHUAJIOB
YMETb IPUMEHSTh Pewenue 3anaun IIponemonctp | IIponemoncrp | 3amauu He
TIOJyYCHHBIC 3HAHWUA [0 |CTAaHOAPTHBIX | pEHICHHI B HpOBaH UpOBaH peTIeHBI
XMW TIPU U3YICHUN MIPAKTHIECKUX TIOJTHOM BEPHBIA X04 | BEpHBIH X01
IPYTUX AUCIUTUTIH 3amad o0beMe U |perneHus Bcex,| pemeHus B
MOJyYCHBI |HO HE MOTy4YeH | OONBITMHCTBE
BEPHBIC BEPHBIA OTBET 3amaq
OTBETHI BO BCEX
3aadax
BJIAJIETh OCHOBHBIMU Pemenne 3amaun IIponemonctp | [Tponemonctp | 3amauu He
3HAHUSMH, IOJTYYCHHBIMHU |IPUKIIATHBIX pEIICHBI B HUpOBaH UpOBaH peIeHBI
B JICKIIMOHHOM Kypce 3a1a4 B MOJTHOM BEPHBIA X0 | BEpHBIN XO1
XMMHWHU, HCOOXOJMMBIMHA  |KOHKPETHOM o0beMe U |pereHus Bcex,| pelICHUS B
JUTSL BBITTOJTHCHHS MPEIMETHOM MOJIYYCHBI |HO HE MOJyYCH | OOJNBIIMHCTBE
TEOPETUUECKOI0 U o0xactu BCPHBIC BEPHBII OTBET 3amau
JKCICPUMECHTAIBLHOTO OTBETHI BO BCEX
HCCIICTOBaHHS 3a/agax
VYK-1 |3HaTh U aHATU3UPOBATH Tect Brmnonnenue | Bommonnenue | Beimonxenue B Ttecte
3a/1a49y, BBIICTATH €€ tecta Ha 90- | Tecra Ha 80- | Tecta ma 70- | menee 70%
0a30BbIE COCTABIIAIOLINE 100% 90% 80% MIPaBUIIBHBIX
OTBETOB
YMETb HaXOAUTh U Pemenne 3amaun IIponemonctp | [Tponemonctp | 3amauu He
KPUTHIECKH CTaHOAPTHBIX | pEIICHBI B HpOBaH UpOBaH peTIeHBI
aHATM3UPOBATh MIPAKTHIECKUX TIOJTHOM BEPHBIA X04 | BEpHBIH X01
WHPOPMAITHIO, 3amaq obbeMe U |pelIeHus BceX,| peleHus B
HEOOXOIUMYIO ISt MOJIYYCHBI |HO HE MOJy4YCH | OOJNBIIMHCTBE
peLICHUs TOCTAaBICHHOM BCPHBIC BEPHBII OTBET 3amau
3a/la4ud; yMETh TPaMOTHO, OTBETHI BO BCEX
JIOTHYHO, 3amadax
apryMEHTHPOBaHO
(dhopmupoBaTth
COOCTBEHHBIC CYXICHUS 1
orieHKH. OTan4gaTh (HakThl
OT MHCHUH,
WHTEpIpEeTauii, OLICHOK 1
T.JI. B PaCCYKICHHUAX
IPYTHUX YYaCTHUKOB
JICSITETIBHOCTH
BJIAJIETh METOANKOMN Pemenne 3amaun IIponemonctp | [Tponemonctp | 3amauu He
OTIpEICIICHUS U MPUKIIATHBIX peEIICHBI B HUpOBaH UpOBaH peIIeHBI
OILICHUBAHHUS 3a1a4 B MOJTHOM BEPHBIA X0 | BEpHBIN XO1
MPAaKTUICCKUX KOHKPETHOU o0beMe U |perieHus Bcex,| peLICHUS B
MOCJICICTBUI BO3MOXHBIX |[IPEIMETHOM MOJIYYCHBI |HO HE MOJTy4YeH| OOJNBIIHMHCTBE




peteHui oluactu BEpHbBIC BEpPHBII OTBET 3a7a4
OTBETHI BO BCEX
3a7a4ax

7.2 TlpumepHbIii mNepeYeHb OLEHOYHBIX CpPeICTB  (THIOBBLIE
KOHTPOJIbHBbIE 32J]aHUSl WJIM HHbIe MaTepuajbl, HeO0OX0AUMbIe JI OLEHKH
3HAHUM, YMEeHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)

7.2.1 llpuMepHbIii IepeYeHb 3aJaHUH 1JI NOATOTOBKHU K TECTHPOBAHUIO

OIIK-1 - Cnocoben peuams 3a0a4u npogheccuoHarbHoU 0essmeibHOCMU Ha
OCHOB€ UCNONIL30BAHUSL NEOPEMUYECKUX U NPAKMUYECKUX OCHO8 eCMeCmEeHHbIX U
MEeXHUYECKUX HAYK, 4 MAKHCe MamemMamuiecko2o annapama

1. Ansa pactBopenHust B coistHON kuciote 280 r okcuia KajabIs HE00X0AUMO
I' COJITHOU KUCIOTBI

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

2. Jlns TOBBIICHUS TEMIIEpaTypbl KUNEHHsT pacTtBopa Ha 1,04 °C,
HEO0OXOAMMO, 4YTOObI KOHIIEHTpAllUsd PACTBOPEHHOTO B HEM HEDJIEKTPOJIUTA
cocraBmsia  Modaw/kr (E H,O = 0,52 (rpax - kr)/Mosb)

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

3. B coOTBETCTBUY € TEPMOXUMHUYECKUM ypaBHEeHUEM peakiuuu CHyy + 20,
— COyp + 2H,0(, A\H = - 802 x/Ix mns momyudenuss 500 k/[x TemnoTsl
HEOOXOIUMO CIKEUb 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 + Bryg«>2HBr (), Ipu yciioBuu ee 3neMeHTapHOCTH, YBEJIUYUTCS B pas.
ol) 50; 02) 100; 03) 20; o4) 5.

5. KoaddunmeHT nepen OKUCIUTEIEM B YPaBHCHHH
HNO, + KMnO,4 + H,SO, — HNO3; + MnSO, + K,S0O,4 + H,0
paBeH
ol) 5 02) 7 03)2 04)10.
6. 3menenue sHeprun ['n66ca XuMrU4uecKoro mpoiiecca
CO,  +250, —CS, +30,  pasHo:
o 1) -754,5 x[Ix 0 2) 754,5 xJIx
o 3) 984,5 kJIx o 4) 480 xIx
7. Ecnn oOpaszer; MHKa pacTBopseTcs B cepHoil kucnote npu 25 °C 3a 16

MUHYT, a ipu 45 °C 3a 4 MUHYTBI, TO TeMIIEPaTypPHBIA KOAPPUIIUEHT paBeH
01)4 02)2 03)3 04)2,5

8. Haubonpuryto Bennunny 2JIC B cTaHIApTHBIX YCIOBHUSX OyAeT UMETh
raJIbBAaHUYECKUI AJIIEMEHT, COCTABICHHBIM



ol)m3AguCu o2)mAIluAg o3)us FeuAl o4)uz Nium Fe.

9. Ilpu HapyIIeHNH HIMHKOBOTO MOKPBITHSI Ha KEJIE3HOM U3/IEINUU BO
BJIQYKHOM BO3/lyX€ Ha KaTojie Oy/IeT IpOTeKaTh peaklius, ypaBHEHHE KOTOPO UMEeT
BU] ...

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

10. [Ins BoccTaHOBIEHUS 2,3 T HATPUA MIPH IEKTPOJIU3E paciljiaBa XJIopuaa
HaTpus MpU cujie Toka 3A morpedyercs. ..

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

VK-1 - Cnocoben ocywecmansams Nouck, Kpumuyeckuii aHaiu3 u CuHmes
UHpopMmayuu, NPUMEeHIMb CUCIEMHBII N0OX00 0] pelleHUsi NOCMABIeHHbIX 3A0ay

1. Oxcunpl 00pa3yroTCs Mpu

1) © pacTBOpeHHMH HEralEHON U3BECTH;
2) O TOpEHHH Kelie3a B XJIOpE;

3) © pacTBOPEHHH XJOpa B BOJE;

4) © ropeHHH NPUPOJHOTO rasa.

2. KBaHTOBOE 4MCIIO N XapaKTEPU3YET. ..

o 1) ¢popmy 3eKTpOHHON OpOUTAIIH;

O 2) HEPTrHUI0 JICKTPOHHOU OpOUTAIIH;

O 3) OpUEHTAIMIO JIEKTPOHHON OpOUTAIIH;
0 4) cOOCTBEHHBIN MarHUTHBIA MOMEHT.

3. Yron Mexay cBsa3siMu B MoJsiekyiie SiH, paBeH ...
o1)120%; o 2)180°; o 3)90°; o 4)109°28'

4. CocTosiHiE PaBHOBECHUS XapaKTEPU3yETCSI PABEHCTBOM.. ..
o 1) reMrniepaTypbl IPOAYKTOB U HCXOAHBIX BELIECTB

O 2) KOHUEHTPALUN NPOYKTOB U UCXOHBIX BEIIECTB

O 3) KOJIMYECTB BEIIECTB B CUCTEME

0 4) cKOpOCTeM, MPSMOTO U 0OPATHOTO TPOIECCOB

5. JIms 3amuThl CTalbHBIX M3JEIUN OT KOPPO3WU B KAYECTBE KATOJHOIO
MOKPBITUS UCTIOIB3YIOT
o 1)cepebpo ©2)xpoMm  ©3) NHUHK © 4) maraui.



6. Jlig mony4eHus: CUHTETUYECKUX KaydyyKOB B Kay€CTBE MOHOMEPOB HE

UCTIONB3YETCSI
1) o dopmanpaerun,; 2) o 2-xj0p-2,3 — OyTajaueH;
3) o 1,3-Oyranuesx; 4) o0 CTUPOIL.

7. KauecTBeHHasg peaKius Ha HOHBI F63+ OIIMCBIBACTCA YPABHCHHEM ...
1) o FeCls + 3KSCN = Fe(SCN); + 3KCl

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

3) 0 2FeCl, + 3CuU(OH), = 2Fe(OH)s + 3CuCl,

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

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

o 1) Ilpu yBennueHnu NpOIyKTOB pEaKLUU

0 2) Ilpu yBenuueHuu napiuaibHoro nasierus CO

0 3) Ilpu ymeHblieHUH OOIIETO JaBJICHUS

0 4) Ilpu ymensinenun koHeHTpanuu SO;

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

10. dopmyna BbICIIErO0 OKCHAA DJIEMEHTa, OOpa3yloUlero Jerydee

BOJIOpoJiHOE coeauHenue H,0, umeer Bua
1) o 20, 2) o 204 3) o DO 4) o 9203

7.2.2 IllpumepHBIii IepeveHb 3a1aHUH ISl pellIeHUs CTAHIAPTHBIX 32124

OIIK-1 - Cnocoben pewamsv 3a0auu npogheccuoHaibHol 0esmenbHOCmu Ha
0CHOBEe UCNONIL30BAHUS MEOPEMULECKUX U NPAKMUYECKUX OCHO8 eCMeCMBeHHbIX U
MEeXHUYeCKUX HAYK, d MaKice MamemamuiecKkoeo annapama

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

Pemienune. 0,1 M o3Hauaetr pacTBOp ¢ MOJApHOUW KOHIEHTpamuen Cyy =
0,1 moJb/m.

m
c, = M;V , MOJZ%_
rae M, — Macca paCTBOPEHHOTO BEIIECTBA, T;
M, — mMonsipHast Macca pacTBOPEHHOTO BEIIECTBA, T/ MOJIb;
V — 00béM pactBOpa, .
Macca pacTBOpEHHOTO BEIIECTBA PaBHA
m (K;SO4)=cy - V-M=0.1-0,2-174=3,48 (1)

3anaua 2. [Ipu paz6asnenun 0,1 M pactBopa rugpokcuaa 6apus B ABa pasa,
pH Oyner umeth 3HaueHne?

Pemenne. Ecnu pa36asuts 0,1 M pactBop Ba(OH), B aBa pasza, To ero
KoHLeHTpanusi ctaHer paHo 0,05 wmons/n. I[lpu ycnoBum 100 %- HoW



nuccounanu  (Ba(OH), — CHIbHBIA 3JE€KTPOJIMT), KOHIIEHTpalus HOHOB
rUApOKcUia OyJaeT B Ba paza 0oJibllle KOHIIEHTpalUU pactBopa, T.e. 0,1 Monb/i,
T.K. TP DJIEKTPOJIUTUYECKON JUCCOLIHAIIIU

Ba(OH), — Ba®" + 20H"
U3 OJHOTO MOJIb THJIPOKCHUIA o0pa3yeTcs aBa MoJib noHOB OH™.

13 3HaueHMs HOHHOTO mpomsseneHus Boasr: Ky = ¢(H") - ¢(OH™) = 107
BBIYMCIIIEM KOHIIEHTpaIuio oHoB H' u 3nauenue pH
c(HH=@10"):(10H=10" upH=-1g10™" =13.

3apaua 3. [Ipu paznoxxenuu 1 MoJib kapOboHaTa Kajablys morjiomaercs 178,5
k/[x TeruioTel. Kakoit 00beM ra3a BeIACIAETCS PU ATOM?
Pemenne. B cOOTBETCTBUU C YpaBHEHUEM PEAKIINU
CaCOj3; =CaO + CO,?
IpU pas3yioKeHNU | MOJTh KapOoHaTa KaJTbIUS BRIIEISIETCS | MOJb YIJIEKHUCIIOTO
ra3a, 3aHMMaroUuil Ipy H.y. 00bEM 22,4 1.

3agaua 4. TemneparypHblil KoadduuueHT peakunu paseH 3. Kak nsmMenurcs
CKOPOCTh XMMHUYECKON peakiuu mpu oxjaxaeHuu cucremsl oT S0 C 1o 30°C ?...

Pemenne. C cooTBercTBUE ¢ TpaBuiioM Bant-I'odda
t, —t 30-50
Uizj/ 10123 10 :372:3
Uy 9

CKOPOCTb PEaKIIMK YMEHBIIUTHCA B 9 pas.

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

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

Pemenmne.

o, 0059 B 0,059
ECU%UO =Bt/ + , lgc .. =0,34B +T

lg01=0,34B +0,03-(-1) =0,31B;

o, . 0.059 B 0,059, . ) _
e/ = B + = 10€ o =-0.25 B+ =5 1g 01=~025 B+ 0.08-(-1) =~ 0.28 B;

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

VK-1 - Cnocoben ocywecmensims NOUCK, KPUMUYECKUL AHAIU3 U CUHME3
UHpopMmayuu, NPUMEeHIMb CUCIEMHBII N0OX00 0] pelleHUsi NOCMABIeHHbIX 3A0ay

3agaua 1. Kakas snekTpoHHas KOH(QUTYpaIUs COOTBETCTBYET CyIb(OUI-HOHY
Pemenne. DnexkrpoHHas GopMmysa aToMa cepbl 169 1s?2s%2p°®3s%3p”
Cynsdua-non S*  uMeer Ha Ba 1eKTpoHa Gombie: 15°25°2p°3s%3p°



3anaua 2. Kak yMeHbIINTD CTETIECHD IMUCCOLMALIMN THAPOKCHUIA aMMOHUS ?
Pemenue.
NH;OH < NH,;" + OH"

Jlo6aBneHre NpoAYKTOB peakIMu: CUIbHON KUCIOTH K pactBopy CH3;COOH
u cwibHoro ocHoBanus kK NH;OH cmemaer paBHOBecue B CTOPOHY
HEJMCCOLIMMPOBAHHBIX MOJEKYJd, T.€. YMEHbBIIAeT CTENEeHb JAMCCOLHUALUU.
AHaNOTUYHO IEUCTBYET TaK)Ke JO0OABICHNE CUIBHBIX AJIEKTPOJIUTOR:

CH;COONa — CH3;COO™+ Na* wu NaOH — Na" + OH,
KOTOpPhIE YBEIWYMBAIOT KOHIICHTPAIMIO TMPOAYKTOB PEAKIUH H CMEIAI0T
paBHOBECHUE BJIEBO.

OxnaxaeHue 3aTpyIHSET SJIEKTPOJUTUYECKYIO IUCCOIMAINIO, a pa30aBiIeHUE
YCHJIMBAET.

3apauya 3. B peakuuu Cr,03 + KNO; + KOH — K,CrO4 + KNO;, + H,0
OKHUCIIUTEJIEM SIBIISIETCS ?
Pemenune. OnpenenuM CTEIICHH OKUCIICHHS BCEX DJICMEHTOB U MOAYEPKHEM

T€ U3 HUX, KOTOPBIC U3MCHUJIU CTCIICHb OKHCJICHU
+3 2 +1+5 2 +1-2+1 +146 -2 +1+3-2 +1 2

ong + KNO3;+ KOH— K,CrO4+ KNO, + H,O
CocTaBuM 3JIEKTPOHHBIC YPABHEHUS M HAMIEM KOIPPHUITUECHTHI K

OKHUCJIUTCIIIO 1 BOCCTAaHOBHUTCIIIO
+3 +6

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

Cr— BOCCTAHOBUTCIIb, OKUCIISICTCA. N — OKHUCIIUTCIIb, BOCCTAHABINBACTCA.

PaccunTaeM K03()(QUIMEHTHI B YPABHEHUH PEAKIIUH
Cr,0; + 3KNO;+ 4KOH — 2K,CrO4+ 3KNO, + 2H,0

3agaya 4. KauecTBeHHas peakuuss Ha HOH aMMOHHS OIMCBIBACTCS
ypaBHEHUEM?
Pemenne. NH,C1+ NaOH — NaCl+ NH31+H,0

3apauya 5. [Ipoaykramu, BBIAEISIIONIMMUCS HAa MHEPTHBIX JIEKTPOJAX MpPH
3NIEKTPOJIN3€ BOAHOTO PacTBOpa OpoMuUa MEIH, SIBISIFOTCS?
Pemienne. B BOomHOM pacTtBOpe MAET MPOLECC DIEKTPOIUTUYECKOU
JUCCOLIMALINU:
CuBr, —Cu* + 2Br.
MoHbl MeM BOCCTaHABIMBAIOTCA HA KaToje. VIHepTHBINM aHO HE IPUHUMAET
y4acTus B IPOLIECCE HA aHOJIE, HA HEM OKHUCIISIETCS OpOMUA-HOH.

7.2.3 llpumepHbIi NepedeHb 3aJaHUi 1151 pellleHUus1 MPUKJIATHBIX 327124
OIIK-1 - Cnocoben pewamsv 3a0auu npogheccuoHarbHol 0esmeibHOCmu Ha
OCHOB€e UCNONIL30BAHUS MEOPEeMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCcmBEeHHbIX U



MEeXHUYECKUX HAYK, d mMAKIHce mamemamuiyeckozso annapama

3agaya 1. OmnpenenuTh pacxoj MHUHEPAIbHON IUIACTU(MUIMPYIOMICH
100aBKH — H3BECTKOBOTO TecTa (10 Macce U 1o 06beMy) Ha 1 M° 1ecka, eciii pacxoj
noptnanaueMenta Ha 1 M’ mecka cocramsier 200 Kr, a IUIOTHOCTh H3BECTKOBOTO
Tecta paBHa 1450 kr/m”.
Pewenue.
Pacxox mob6aBku mo 00BéMy Ha 1 M IIecKa:

79 = 017-(1-0,002- I7) = 0,17 - (1 - 0,002 -200) = 010213

Pacxox 1o06aBkH mo Macce Ha 1 M~ mecka:

T=v°. p;i —0,102-1450 = 147.9%2 .

3agaya 2. CKoabkO HEOOXOAMMO pacTBOPUTh TPAaMMOB COJM JUIA
npurotosierus 300 T pacTBopa ¢ MaccoBoit qoseit kapOoHaTa HaTpus 15 %?

Pemenne.

MaccoBast 10511 pacCTBOPEHHOTO BEIIECTBA BhIpaXkaeTcst (hOpMyIIoi

W= _ M (200 %), 0onu eounuyvr (uru %) ,

m, + m,
rjie cymma: M1+ My =M puemeopa-
% -
15%:&.100%’ — mz=wz45a
300 100%

3agaya 3 Ompenenutb 00beM pacTBOpa COJSIHOW KHCJIOTHI C MOJISIPHOU
KoHIleHTparmen 0,5M0ib/11, HeoOXoMuMbIN Tl HelTpanu3zanuu 50 MII pacTBOpa
TUAPOKCHUIa HATPHsI ¢ MOJISIPHOM KoHLeHTpauuen 0,2 MOJb/I.
Pemrenne. B cooTBeTCTBUM € 3aKOHOM 3KBUBAJICHTOB
CoHen - VHel = €5 (NaoH) * VNaoH
0,5 Monb/n1 - Vyey = 0,2 mont/n - 50 mit, otkyna Ve = 20 Mo

3agaya 4. B COOTBETCTBUM C TEPMOXHMMUYECKHUM YpPABHEHUEM CKOJBKO

HE00XO0AMMO 3aTpaTuTh KK TernoTel 1 noxydenus 560 rxenesza?
FeO(T) + Hz(r) = Fe(T) + Hzo(r), A, HO =23 K[k

Pemenne. TemroBoii shdexr A, H° = 23 kJDk, ykasaHHEIi B
TEPMOXUMHUYECKOM YPaBHEHUH, OTHOCUTCS K KOJTMYECTBY BEIIECTBA, YKa3aHHOMY B
ypaBHEHHH peakiuu, T.e. K 1 monms  Fe . Hucmo monb xeneza v (Fe)=560T1: 56
r/monb = 10 MoIb, clemoBaTeNbHO, M moydeHus: 560 T xeneza HeoOXOaUMO
3atpatuTh 230 K/[>K TEIIOTHI.

3apaua 5. Kakoii 00beM yTIeKHCIIOro raza HeoOX0AUMO OTBECTH M3 MEUr
npu ooxure 1 T kanpuura CaCO3 ipu 800 °Cu naBiieHnu 1,4 aT™M. U KakoBa OyeT
Macca o0pa3syroleics: u3Bectu?

Pemienune

[Ipu TepMUYECKOM Pa3I0KEHUHU KAJIbIIUTA TPOTEKAET PEaKITus



CaCO3; = CaO + CO,.
[Tpu stom u3 1 mosib CaCO3 nosywaercs o 1 mons CaO u COs.
MouisipHbIE MacChl Y4aCTHUKOB PEaKIUU:
M (CaCO3) = 40 + 12 + 16-3 = 100 r/momb;
M (CO,) =12 + 16-2 = 44 r/monp; M (CaO) =40 + 16 = 56 r/moub.
CocTaBuM MPONOPIUH:
100r CaCO; - 56r CaO,

1000-56
1000r CaCO; - xr CaO, X= 00 560 r CaO;
100r CaCO; — 441 COq,
1000 - 44
1000r CaCO; — yr COgy, y:T:AAOF CO.,.

Jlnst pacueta oOvema obOpasoBasmierocsi CO, BOCHONIb3yeMcCsl YpaBHCHHUEM
MenpaeneeBa — Kimanenpona:

V(COZ):m-R-T:440-8,314-1073:4 I
p-M  1,4.101325-44

VK-1 - Cnocoben ocywecmgnsams nouck, Kpumuyeckuil auaiu3 u CuHmes
UHpopMmayuu, NPUMEHIMb CUCIEMHBII N0OX00 0] pelleHUsi NOCMABIeHHbIX 3A0ay

3apaua 1. Kak nogsepraercs ruaposusy coiib FeSO4 ?

Pemienne. ['waponu3y TMoaBeprarTCs COJIM, OOpa30BaHHBIC CJIA0OBIMU
KHCJIOTaMH M cllabbiMu ocHOBaHusiMU. FESO, 00pa3zoBaHa ciabbIM OCHOBAaHUEM U
CUJILHOW KUCJIOTOM, TUAPOTIU3YETCS IO KATHOHY

FeSO; +2HOH < Fe(OH), + H,S0O,
Fe?* + SO,~ +2HOH « Fe(OH), +2H" + SO,*-
Fe?* +2HOH < Fe(OH), +2H'
Peakuums 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 pazdaBute 0,5 M pacteop HCl B mare pas, Tto ero
KoHLeHTpanus ctaHeT paBHo# 0,1 monw/n. [Ipu ycnoBuu 100 %- HOM auccounanuu
(HCl — cuibHBIM 3JEKTPOJIMT) KOHIIGHTpAI[Ms HOHOB BOJOpOAa OyIeT paBHA
KOHIICHTpAIMU pacTBopa, T.e. 0,1 MoJb/i.

c(H)=10"moms/nupH=—1g 10~ = 1.

3agauya 3. Ilpu paboTe rajabBaHUYECKOTO JJIEMEHTa, COCTOSILEro U3
HUKEJIEBOTO M KaJMHUEBOTO JJIEKTPOIOB, MorpykeHHbIX B 0,01 M pactBOphl mX
XJIOPUIOB, KaKas peakius OyaeT MPOTeKaTh Ha KaToje? KaKol OHa UMEET BUJI ?

Pemenne. B 1anHOM rajqibBaHU4€CKOM 3JIEMEHTE 00Jiee aKTUBHBIA METaLI

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 IpH B3aUMOJEUCTBUM 00Opasyercs
CpEHss COJb
1) 1 Mo Ca(OH);, u 2 Mot HCl  2) 1 mons Ba(OH), u 1 moas HCI
3) 2 mosib Mg(OH);, u 1 mone HCI  4) 1 moas Cu(OH), u 2 mons H,SO4

Pemrenue. YpaBHeHU XUMHYECKUX PEAKINN, HAITUCAHHBIE B COOTBETCTBUU C
3aJ[aHHBIMH YCJIOBHSMH, IIPUBOIAT K 00Pa30BaHHIO CJCIYIOIINX COJICH:
1) Ca(OH), + 2 HCIl — 2H,0 + CaCl, — cpenHsist 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 OCHOBaHHUs 00pa3yeTcss OCHOBHASI COJIb
4) Cu(OH), + 2 H,SO4 — 2 H,0 + Cu(HSO,), — kucnas coiib, THAPOCYIb(haT
MeJin, 00pa3yeTcs B U30BITKE KUCIOTHI

3agaya 5. BpruMciuTh Maccy MeAu, BbIJCNUBILIEHCS Ha KaToJe IpHU
anextposu3se xjaopuaa meau (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
MEKTPOIN3a, ¢; 96500 — uncio ®apanes, Kin/mMomns (A - ¢/Mob).

[ToacTaBuM YHCIIOBBIE 3HAYCHUSI:

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

rae 67 r/mMmosib =M 5 (CuCly) = (%2 M CuCl, ) =" - 134 v/ mob.

7.2.4 TlpumepHBbIii IepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy
He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.5 IlpumepHBbIlii epeyeHb 3aJaHUI Il MOATOTOBKH K IK3aMeHYy
OIIK-1 - Cnocoben pewamsv 3a0auu npogheccuoHaibHol 0esmenbHOCmu Ha
OCHOB€e UCNONIL30BAHUS MEOPEMUECKUX U NPAKMUYECKUX OCHO8 eCMeCmEeHHbIX U
MeXHU4eCKUX HayK, a makice MamemamuiecKko2o annapama
1.  OcHOBHBIE 3aKOHBI ATOMHO-MOJICKYJIIPDHOW TEOpWUHU: 3aKOH COXpaHEHUS
MacChl BEIIECTB, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOTAIpO U CIEACTBUE U3
HEro. 3aKOH KBUBAJICHTOB.
2. Ilapamerpsl u GYHKIUA COCTOSHUS TEPMOJAMHAMHUYECKON CHCTEMBI.
BHyTpeHHsis oSHeprus u SHTanbnua. CTaHIapTHas SHTANBIHS 00pa30BaHUSA
coxHOTrOo BemiecTBa. TemmoBoit ekt peakiuu. 3akoH ['ecca u crneacTBue u3
HETO.
3. Xwumuueckas KHHETHKAa B TOMOTEHHBIX cucTeMax. CpemaHssi CKOpOCTb
peakiuu. 3aKoH AeHCTBHs Macc. BiusHue TemmnepaTypsl Ha CKOPOCTh XUMHUYECKOM
peakuuu. DHeprusl akTHBAIlMM W akTUBHBIE Moiiekynbl. [IpaBuio Baut-I'odda.
CymiHocCTh KaTanusa.
4. Ilpomeccet oOpatumbie u HeoOpaTumbie. KoOHCTaHTa XWMHYECKOTO
paBHOBeCUS M €€ 3HAYCHUE ISl XapaKTEPUCTUKH TIOTHOTHI MMPOTEKAHUS PEAKITHH.



VYciioBusL cMeNIEHNUs] TOMOT€HHBIX U F€TEPOreHHBIX paBHOBecH. Mcnonb3oBanue
npuniuna Jle-Illatenbe B  TEXHOJIOTMYECKHUX  Ipoleccax IMPOU3BOJICTBA
MUHEPATBHBIX BSIKYIIUX U U3ACIUN HAa UX OCHOBE.

5. CaMOnpou3BOJIBHO MPOTEKAIOIIME MPOLECChl. ODHTpOMUs Kak Mepa
HEYIOPSIAOUYCHHOCTH CcHUCTeMbl. M3menenue osHeprun [mbOca kak Kpurtepuid
CaMOMNPOU3BOJILHOTO MPOTEKAHUS MPOLIECCOB B HEU3OJIMPOBAHHBIX CHCTEMAX.

6. KommmratuBuele cBoiicTBa  pacTBOpoB. [loHmXeHue  TemIeparypsl
3aMep3aHusl PAcTBOPOB W HCMOJb30BAHHUE HTOTO SIBICHHS B CTPOUTEIBHOU
MPaKTHKE.

1. DneKkTpoauThyeckas auccouuanus Boasl. loHHoe npousseaenue Boasl Kw.
Bonoponsslii nmokaszarens pH Kak xapakTepuCTHKa aKTHBHOM PEaKLUU CPEJBbI.
Meroasl onpenenenus pH cpenpl. I'maponus coneit. Coau rUAPOIM3YIOMIHECS 10
aHUOHY, MO KaTUOHY, Heruaponusyomuecs coiau. CreneHb W KOHCTaHTa
ruApoausa. BiausHue BHeHUX (aKTOPOB HAa CTENEHb MOJTHOTHI THAPOJIM3A.

8.  JucmepcHbie cuctembl. Kinaccudukaius AUCIIEPCHBIX CUCTEM. 30JIH, TEJIH.
[IpuHiMnuanbHasT  HEYCTOMYMBOCTh  TI'E€TEPOrE€HHBIX  JUCHEPCHBIX  CUCTEM.
Kunetnueckuii. #u  MOJEKYJISIPHO-aJICOPOIMOHHBIN  (paKTOp  YCTOWYHMBOCTH.
CtpykTypa MULEIUIBL. DJIEKTPOKMHETUYECKUN TMOTEHIMAN, 3apsij KOJUIOUIHOU
yacTullpl. Vcronp30BaHWE AUCIEPCHBIX CHUCTEM B MPAKTUKE CTPOUTEIHLHOIO
MaTepUaIOBEICHUS.

9.  Ilpunnun neficTBUs TaTbBaHWYECKOTO dieMeHTa. M3mepenue u pacuetr 3/1C
3JIEMEHTA.

10. Koppo3ust MeTamuioB U yiiepO, HAHOCUMBIN MPOTEKAaHUEM KOPPO3UOHHBIX
MpOIECCOB. XHUMHUYECKAas KOPPO3UsI METAIJIOB. DJIEKTPOXUMHUYECKAS] KOPPO3Usi
MeTaioB. [IpoTekanre KOppO3UOHHBIX MPOLIECCOB MPU KOHTAKTE ABYX METAJLIOB U
pu paboTe KOPPO3UOHHBIX MUKPOAJIEMEHTOB. OCOOCHHOCTH KOPPO3UU apMaTyphl
B JK€JIe300€TOHE U BIIMSIHUE Ha JIOJITOBEYHOCTh MaTEPHUAJIOB.

11. MeTtoapl 3alUTBl METAIOB OT KOPPO3uU. BBIOOp crjlaBa U KOHCTPYKIIUH.
Hemerannuueckue M METaJUIMYECKUE 3alUTHBIE TOKpbITUs. [IpoTexkTopHas wu
KaToJiHas 3amuTa. MHruOuTOpsl KOPpO3HH.

12. Dnextponus. Ilopsaok pa3psakd HOHOB Ha dJEKTPOJax. IDJIEKTPOIU3 C
HEAKTUBHBIMU M aKTUBHBIMU 3JIeKTpoaaMu. [[ppuMeHeHne 3eKTpoin3a.

13.  Xwumunueckas uaeHTudukanus. Anroputm uaentudukanuu. Knaccudukarus
METO/MOB HWACHTH(PUKANHNH. XUMUYECKHEe U  (DU3UKO-XUMHUYECKHE METObI
UACHTUUKAIINN, TPUMEHSIEMbIE JISi W3YYCHHS CTPOUTEIBHBIX MaTEpHAIOB U
U311 U3 HUX.

VK-1 - Cnocoben ocywecmansams nouck, Kpumuyeckui auaiu3 u CuHmes
uHGopMayuu, NPUMEHAMb CUCTNEMHBII NOOX00 O0JIfl peuleHuUs: NOCMABIEeHHbIX 3a0ay

14. Knacchl HEOPraHMUYECKUX COSAMHEHHI: OKCHUIbI, KUCIOThI, OCHOBAHUS, COJIU.
[Tonyuyenue, cBoiCTBa, MPUMEHEHHUE B CTPOUTEIBHON MPAKTHUKE.

15. OOmme KBAaHTOBO-MEXaHUYECKUE TMIPEICTABICHHUS O CTPOCHHE aToMa.
BonnoBas ¢yHK1MS, 37€KTPOHHOE 00JIaKO, TUITBI ATOMHBIX OpOUTaseH.

16. KBaHTOBBIE 4YMClIa KaK XapaKTEPUCTHUKA COCTOSHUSA JJIEKTPOHOB B aTOME:



rJIaBHOE, OpOUTANIBbHOE, MATHUTHOE, CITMHOBOE.

17. TlpuHuunel pacrmpejaesieHue 3JeKTpoHOB B arome. [Ipunmun Ilaynu u
npaBuwio ['yama. IlocrmegoBaTenbHOCTh 3alOJIHEHHMS] ATOMHBIX OpOUTanell B
COOTBETCTBUM C UX 3Hepruei. [IpaBuna KineukoBckoro.

18. Ilepuomuueckuii 3akOH U mepuoauueckas cuctema »sjemeHtoB J[.U.
MenpaeneeBa. Ctpykrypa nepuoandeckoit cucremsl .M. MenaeneeBa, npuHLIMI €€
MOCTPOEHUS B COOTBETCTBUU CO CTPOCHHUEM BJIEKTPOHHBIX 000JI0YEK.

19. [IlepuomumyHOCTP  M3MEHEHHE  CBOMCTB  JJIEMEHTOB.  3aBUCHUMOCTH
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB OT HUX IOJOXKEHUS B
NEPUOJINYECKOM CHCTEME. OHEprusi HMOHU3ALUH, CPOJICTBO K DJEKTPOHY,
IIEKTPOOTPHULIATEIBHOCTb.

20. KBaHTOBO-MEXaHMUYECKOE  OMNHCAHME XHUMHUYECKOM  CBS3M  METOJOM
BaneHTHBIX cxeM (BC). Mexanusm o0pa3oBaHus KOBaJIGHTHOU CBsi3u. CBOHCTBa
KOBAQJIEHTHON CBSI3U: CUI'Ma- W MH-CBSI3M, HAIPABICHHOCTb W JDHEPIUsS CBS3H.
KoBaneHTHas cBs3b NOJIApHAS U HenoysipHas. MloHHas 1 MeTalinuecKkas CBs3b.

21. Teopust pacTBOpOB, T€PMOJMHAMHKaA pacTBopeHus. CrnocoObl BhIpaKEHUS
KOHIIEHTPAI[MU PaCTBOPOB.

22. CyuHOCTb AJIEKTPOJIUTHYECKON AMCCOLMALMU. DIEKTPOJIUTHl CHIIbHBIE U
cnabble. CTeneHb U KOHCTAHThI TUCCOLMAILIMU. DIEKTPOJIUTUYECKAS TUCCOIUALUS
CUJIBHBIX M CJIa0BIX 3JIEKTPOJIUTOB: KUCJIOT M OCHOBAHMM; CPEJHUX, KHUCIBIX U
OCHOBHBIX COjed. Peakium B pacTBOpax J3JEKTPOJIUTOB. Y CIOBUS NPOTEKAHUS
PAKTHYECKU HeOOpaTUMBIX peakluii ABOWHOTO OOMEHa.

23. MexaHu3M  BO3HMKHOBEHHS  CKauyka  T[OTEHIMAla HA  TPAHMUIIC
NEKTPOA-pacTBop. OrmnpeneneHne 3IEKTPOAHBIX MOTEHUHAJIOB € MOMOUIBIO
NIEKTpPOJa CpaBHEHUs. DakTOpbl, BIMSIOIIME HA BEJIUYUHY 3JIEKTPOJHOIO
noteHnuana. YpaBHenne Hepucra. CraHpapTHeld U peanbHbBIA — PAIbI
AIEKTPOXUMUYECKON aKTUBHOCTH METAJIIOB.

24. Heopranuueckue W opraHudeckue noiaumepsl. Knaccudukaiusi, MeTobl
noyiy4eHusi, Gu3nKo-XxuMuueckue cBoiictBa. OCHOBHBIE mpeacraBurenu. Oonactu
UX IPUMEHEHHS B CTPOUTENBHOMN OTPACIIN.

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TPH  TNPOBeAEHUH
NMPOMEKYTOUYHOM aTTeCTAUU

DK3amen npogooumcs no oOuremam, Kaxicowvli Uz KOmopwvlx cooepiicum 2
gonpoca u 3aoavy. Kaowcowili npasunvhvili omeem Ha 80npoc oyeHusaemcs 2
oannamu, 3a0aqa oyenugaemcs ¢ 1 6ann. Makcumanonoe Konuvecmeo HAOPAHHBIX
oannos — 5.

1. Oyenxa «Heyooenemsopumenvrnoy cmasumcs 6 ciyyae, eciu CmyoeHm
Habpan menee 1-2 banna.

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

3. Oyenxa «Xopowoy cmasumcsi 8 ciyuae, eciu cmyoeHm Haopan 4 6aina.

4. Oyenxa « OmauyHoy cmasumcs, eciu cmyoesm Haopan 5 6annos.



7.2.7 TlacmopT O1leHOYHBIX MATEPHAJIOB

Ne KoHTponmpyembie pa3aeinbl (TEMBbI) Kon . HaumenoBanue
/i JUCITUTLIAHBI KOHTPOMPYCMOH OIICHOYHOT'O CPEICTBA
KOMIETEHIINH
1 Beenenue B o0uryro u Heopranundeckyto |OIMK-1, YK-1 TecrT, 3amuTa
XUMHUIO. nabopaTopHBIX pabdoT,
HK3aMeH
2 HanpaBneHHOCTh XUMHUYECKHX OIIK-1, YK-1 Tecr, 3amura
MIPOIIECCOB. 1ab0paTOPHBIX padoT,
JK3aMeH
3 PactBOpBI 351€KTPOTHTOB U OIIK-1, YK-1 Tecrt, 3amuTa
TeTEPOreHHbIE JUCIIEPCHBIE CUCTEMBI 1a0opaTOpHBIX PadoT,
9K3aMeH
4 DIIEKTPOXUMHUYIECKHE TTPOIIECCHI. OIIK-1, YK-1 Tecrt, 3ammra
1a00paTOpHBIX PadoT,
JK3aMEH
5 OCHOBBI OPraHMYECKON XUMHUH U OIIK-1, YK-1 Tect, 3amura
BBICOKOMOJIEKYJISIPHBIX COETMHEHUMN 1abopaTopHbIX padoT,
9K3aMeH
6 Teopernueckue ocHoBbl aHaTHYECKOM|OITK-1, YK-1 Tecrt, 3ammTa
XUMUU. nabopaTopHBIX pabdoT,
HK3aMeH

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

TectupoBanme OCYIIECTBIACTCSA, JHUOO TPH TOMOIIM KOMIBIOTEPHON
CUCTEMBl TECTHPOBaHMsI, JHOO C HCIOJB30BAaHHWEM BBIIAHHBIX TECT-33J[aHUN Ha
OymaxkaoM Hocutene. Bpems tectmpoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IpoBEepKa TecTa HK3aMEHATOPOM U BBICTABJISICTCS] OIIEHKA COTJIACHO METOIUKH
BBICTaBJICHUS OTICHKY MIPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne craHmapTHBIX 3amad  OCYIIECTBISIETCS, JUOO TIPU TOMOITA
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhITAHHBIX 33124
Ha OymMakHOM HocuTene. Bpems pemenus 3agad 30 MmuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa pEIIeHHs 3a7ad 3K3aMEHATOPOM M BBICTABISIETCA OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUN TPOMEKYTOUHOM aTTECTAIIH.

Pemenne mnpukiagHBIX 3amad  OCYMIECTBIAETCS, JMOO TIPH TIOMOIIA
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHSL, JINOO C MCTIOJIBL30BAHNEM BBIJAHHBIX 337124
Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIISACTCS
IpoBepKa peIIeHHs 3a7ad 3K3aMEHATOPOM M BBICTABISIETCS OIIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH TP TPOBEIACHUH MPOMEKYTOYHON aTTECTAIUH.

8 YYHEBHO METOANMYECKOE 1 TH®OPMALIMOHHOE
OBECIIEYEHME JUCIUIIJIMHBI)
8.1 IlepeueHb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
AUCHUIIMHBI




1. KopoBun, H. B. O6mas xumus / H.B. Koposun. — M.: Beicu. mik., 2008.
- 556.c.
2. I'muuka, H.JI. O6masg xumus / H.JIL. I'nuaka. — M.: KHOPVYC, 2011. — 746

3. JlJaGopaTopHbIil IpakTUKyM 110 XuMuH: yueo. mocooue / O.P. Ceprytkuna,
O.B. Apramonosa, JL.I'. bapcykoBa u ap.; mox obm. pern. O.P. CepryTkuHOW;
Boposnex. roc. apx.-ctpout. yH-T. — Boponex, 2011. - 109 c.

8.2 Ilepeuenb MHGOPMALMOHHBIX TEXHOJOTHH, HMCHOJb3yeMbIX MPH
OCYLIEeCTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO0 IUCHUIIMHE, BKJIKYAs
nepeyeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  ob0ecledeHHsl, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. XUMHUYECKUN KaTaJor. Oo6mas XUMUS. Cautbl u
kHUrH http://www.Ximicat.com

2. Xumuueckuit  kataimor. Heopranmueckas xumus. Caidtel  u
kHury http://www.ximicat.com

3. Xumuueckuit  katainor.  Opranmueckas  xumua. Caldtel  u
kHury http://www.ximicat.com

4, XyUMHYECKHI KaTasior. BeicokomMolieKysipHble coenHeHns. CalThl u
kHury http://www.ximicat.com

S. Chemnet - odumuanesHOE 5SIEKTPOHHOE U3JaHHE XHUMHUYECKOTO

dakynprera MI'Y http://www.chem.msu.ru/rus
CrpaBouHO-HH(DOPMAIIMOHHBIN caiT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINUMAS IJIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA

Yuebno-nabopamoprnoe obopyoosanue

ObopynoBanue: mpuOOpPbI, XMMPEAKTUBBI, XMMHUYECKas TOCYAa, CTECHIBI,
KHHO- W BHUACO(DWIBMBI, JTUANIPOCKTOPHI, BuUAconpoekTop. Ob6opymoBaHue:
npuOOpbl, XUMPEAKTUBBI, XUMUYECKasi Tocyaa, xpomatorpad 111, ckanupyrommii
30H/JOBBIII MHKpPOCKON, PEHTTEHOBCKUN audpakTomeTp (OU3HEC-UHKYOaTOp),
yue0HO-1a00paTOPHBI KOMIUIEKC «XUMHS», (OTOMETP (POTOIIEKTPUUECKUIA
K®K-3, snexrponeur SNOL, nonomep U-160, ctenas.

Texnuueckue cpedcmea 00yueHus.

HoyTt0yk, MeauanpoexTop

10. METOAUYECKHUE YKA3AHMUSA J151 OBYYAIOLIIUXCSI 11O
OCBOEHMUIO JUCHUIIJIMHBI (MOAYJIsI)
[To mucruruinHe «XHUMHUSD) YUTAIOTCS JICKIMH, MPOBOISTCS JIAOOPATOPHBIC
paboTHI.
OcHOBOW W3yYeHHS JUCIUIUIMHBI SIBJSIIOTCS JIGKIIMH, Ha KOTOPBIX
U3JIararoTcs Hanbosiee CYIeCTBEHHBIC W TPYIHBIE BOIIPOCHI, a TAKXKE BOIPOCHI, HE
HAaIIC/IINE OTPAXCHHS B YIeOHO TuTeparype.


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/

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a00paTOpHOM OOOpPYIOBAaHUU B
COOTBETCTBUU C METOJMKAMH, IPUBEICHHBIMH B YKa3aHUX K BHINOJIHEHHIO paboT.

Bun yueOHbIX
3aHATUHN

JlesaTenbHOCTD CTyIEHTA

Jlextus

Hanucanue KoHCIEKTa JIEKIMIL: KPaTKO, CXEMaTHUYHO, [TOCJIEA0BATEIBHO
¢buKcUpOBaTh OCHOBHBIE IIOJIOKEHHUS, BBIBOABI,  (DOPMYIHPOBKH,
0000I1IeHUs; TIOMEYaTh BaKHBIC MBICIHM, BBIICIATH KIIOUEBHIE CIIOBA,
TepMuHBI. [IpoBepka TEpPMUHOB, MOHITUN C MOMOIIBI SHIMKIONEIUN,
CIIOBapel, CIPABOYHUKOB C BBIIHCHIBAHUEM TOJIKOBAHMM B TETpalb.
O6o3HaueHue BOMPOCOB, TEPMHHOB, MaTepHalia, KOTOPHIE BbI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHJyeMmou Jmreparype. Eciam
CaMOCTOSITENILHO HE yAaeTcs pa3o0paTbcs B Marepuasie, He0OXOIMMO
copMynHpOBaTh BONPOC M 337aTh MPENOAABATENI0 Ha JIGKIUU WIH Ha
MIPAKTUYECKOM 3aHSATHUU.

JlaGopatopHnast pabora

JlabGopartopHpie ~ pabOTBI  TO3BOJSIOT  HAYYUTHCS  MPUMCHSTH
TEOPETHYECKHE 3HAHWsS, IIOJIyYCHHbIE Ha JIGKIMWA TPH PEHICHUU
KOHKpETHBIX 3a7a4. YroObl Hamboyiee palMOHAIBHO M IOJHO
WCIIOJIB30BaTh BCE BOBMOYKHOCTH JIAOOPATOPHBIX ISl TOATOTOBKU K HUM
HeoOxXoIuMoO: cienyer pa3o0parh JEKIUI0 MO0 COOTBETCTBYIOIIEH Teme,
03HAKOMHTCSI C COOTBETCTBYIOIIMM pa3/eiioM Yy4eOHHKa, MpopadoTaTh
JOTIOJTHUTEIBHYIO JIMTEPATypy H HMCTOYHUKH, PEUIMTh 3aJadyd |
BBITTOJIHUTH JIPYTHE MCHMEHHBIC 3a/IaHUsI.

CamMocTosTenpHast
paborta

CamocrosarenbHass paboTa CTYICHTOB CIIOCOOCTBYET TIIyOOKOMY
YCBOCHHS y4eOHOTO MaTepHaia U pa3BUTHIO HABBIKOB CAMOOOPa30BaHMS.
CamocrodTenbHas paboTa MpeanoaaraeT ciaeIyloIue COCTaBIAIOIINeE:

- paboTa C TeKcTaMH: Y4eOHHKaMH, CIIPAaBOYHUKAMH, JOMOTHUTEIHHOM
JUTEPaTypOi, a TaKKe NMpopaboTKa KOHCIIEKTOB JICKLIUH;

- BBIITOJTHEHUE JOMAITHUX 3a/IJaHAN U PAcueTOB;

- paboTa HaJl TeMaMU JIJIsl CAMOCTOSATEIBHOTO U3YUCHHUS;

- ydacTue B paboTe CTy/I€HUYECKIX HAyYHBIX KOH()EPEHIINH, ONMMITHAT;

- IOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

ITonroroBka k
MIPOMEKYTOUHOMN
aTTecTaluu

I'oTOBUTBCS K TPOMEKYTOUHOM aTTECTALIUU CIIEAYET CUCTEMaTU4YECKH, B
TE€4YCHHE BCero ceMmectpa. MIHTeHCHBHAs MOATOTOBKA JOKHA HAYaThCS HE
MIO3/IHEE, YeM 3a MECAL-TIOJITOpa 10 IPOMEXKYTOYHOW AaTTECTALUU.
JlaHHBIE TIepe]l SK3aMEHOM TpH IHsS 3(PQPEeKTHBHEE BCEro HCIOIb30BATh
JUIs MIOBTOPEHUS M CHCTEMAaTU3allui MaTepraIa.




JIMCT PETUCTPAIIMM U3SMEHEHUIA

No
/o

[lepeueHb BHOCUMBIX U3MEHECHUH

JlaTa BHECEHUS
NU3MEHEHUMN

Iloamuce
3aBEYIOIIETO
kadeapoi,
OTBETCTBEHHOM 3a
peanuzanuio OITOIIT
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