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1.OBBEM JUCHUITIAHBI

Beero: 4 sauetnble eqmnnbl Tpynoemkoct (144 akageMudeckux yaca)

Dopma o0y4uenns

Ounasn 3aounas
Buna yuebuoii pa6ors! . Cemecrp l .
15.03.01 | 20.03.01
23.05.01
AYANTOpPHbIE 3aHATHS
(Bcero uacos), 48 2 8
B TOM 4HcJie:
Jlexuun 16 2 2
JlaGopaTopHble paGoThbl 32 - 6
CamocrositesibHasi padoTa
(Bcero 4acoB), B TOM 4HCI€: 96 142 136
[ToaroroBka k sk3ameny 27 27 27
KoHTposbHas pabora - 18
Jlpyrue BUab! caMOCTOATENILHOM 69 15 91
paboThbl
Bun npomenyToaHol JK3aMeH 9K3aMeH | 3K3aMeH
ATTECTALMH (3a9eT, IK3AMEH):
OO0mast TpyroemMKocTsb
JUCUHMIIIHHBI H TPY/10€MKOCTH 144 144 144
no cemMecTpaM B Hacax:




2.MECTO JUCHHUTITJINHBI

B CTPYKTYPE OGPA30OBATEJIbHOM ITPOI'PAMMBbI
B cootsetctaue co crannapramu ®IOC BO GakanaBpoB Mo HanpapieHHsIM:
15.03.01 Maumnoctpoenne: OGopynoBan#e H TEXHOJIOIHs CBAPOUHOIO NPOH3BOACTEA: 15.03.05
KoHcTpyKkTOpCKO-TeXHONMOrHYECKOe  o0ecreyeHne  MAlIMHOCTPOMTENBHEIX  [IPOU3BOACT:
Texuonoruss mammnoctpoenus; 20.03.01  Texnocepnas GeszomacHOCTh: Be3omacHocTsb
KU3HEACATENILHOCTH B TexHoc(epe; cneunanurera - 23.05.01 HasemHble TpaHCHOpPTHO-
TEXHOJIOTHYECKHE cpenacTsa:  ABTOMOOMIM M Tpaktopel; 23.05.02 TpaHcrnopTHble cpencTBa
CINIELUAJIBHOTO Ha3Ha4YeHHWs: BOEHHBIE TIyCeHMYHbIE M KOJIECHBIE MAlUMHbI, AHCIUILINHA
«XHMHS» OTHOCHTCS K oOs3arenbHoM uacth bBrnoka 1. Xumus sBiusieTcs  OAHOH W3
(yHAAMEHTANBHBIX €CTECTBEHHO-HAYYHBIX AUCLAILINH, OHA WM3yuyaeT MaTepHalbHbIN MHp,
3aKOHBI €ro pasBHTHS, XHMHYECKYIO (pOopMy IBHIKEHHS MaTepuH. B mpoluecce H3yuyeHHs XHUMUH
BbIPA0ATLIBACTCS HAYYHBIH B3I/ HA MHpP B LEJIOM. 3HAHHE XHMHH HEOOXOIMMO /IS
IJI0JOTBOPHON TBOPYECKOH AeaTebHOCTH OaKanaBpa JIFOObIX HaNpaBIeHHi,

Coaep:xanue qneunninasl, OCHOBHbBIE pa3aebl

OcHOBHbIE NMOHATHS M 3aKOHBI XMMHUH, CTpOEHHE aTOMa, PeaKLHOHHAsI CIOCOGHOCTD
BEIIECTB. DJIEMEHTHl XMMHYECKOH TEPMOIMHAMHKH W KHHETHUKM, TEOPHS W MPAKTHKA
PacTBOpPOB, 3JIEKTPOXHMHYECKHE MPOLECCHl, XUMHUS 3IEMEHTOB, 3JIEMEHTHI OpraHHyYecKoil
XHMHHU U OPraHMYECKHE MOTUMEPHbIE MAaTepPHAIbI

TpeboBanusi Kk BXOAHBIM 3HAHUSIM «BXO/AHBIE» 3HAHHS, YMEHHs M TOTOBHOCTH
00y4aroIerocs: It YCMelHOro OCBOEHUS Kypea CTYIEHTB JI0IKHBI UMETh 0a30Bble 3HAHMUS
(GyHAaMEeHTaNbHBIX pa3IeloB €CTECTBEHHBIX 1 MATEMATHUYECKHX HAYK.

Tembl Kypca comepxar CreUMAIH3MPOBAHHYIO HH(GOPMALMIO M CHOCOGCTBYIOT
OCBOCHHUIO B JaJIbHEHILEM MPO(ECCHOHATBHBIX AUCLUHUIUIHH MPO(ECCHOHAIBHOIO LUKIA U
Npo(heCcCHOHATBHOTO LIMKJIA MArHCTEPCKOM MOATOTOBKH.

Pesyrbmamot 06yuenua oucuuniunsl HeobXoauMel 1715 Gonee riyGoKoro 0CBOeHHS

comepKaHus  NpO(MECCHOHAJIBHBIX  AMCUMIUIMH, @  Tak)kKe  JUls  OBJIAJCHHS
o0wenpoeccHOHaNbHBIMU U MPO(ECCHOHATBHBIMH KOMIETEHLMSIMH.

3. INIAHUPYEMBIE PE3YJIbTATbI OGYYEHUS
Hean n 3a3a4n 0CBOGHUS ANCUHIIHHDI
Lenpto  M3y4eHMs MUCLMUIUIMHBI «XHMHS»  SIBJSIETCS YIJIYO/NEHHE HMEIOLIMXCS
NPEACTaBACHUH M MOJYYCHHE HOBBIX 3HAHMH M yMeHHil B o0nacTu XHMHH, 0€3 KOTOPBIX
HEBO3MOXKHO pELICHHE COBPEMEHHBIX TEXHOJOMMYECKUX, 9KONOTMYECKHX W ChIPBEBBIX
npobJem.
3angadu Kypcea:

e QDOpMHPOBAHUE Y CTYAEHTOB OOLIEr0 XHMHYECKOrO MHPOBO33DEHHUSI U PA3BHTHS
XUMHUYECKOTO MbILIICHHUSI.

e VYcpoeHue oObémMa 3HaHMH 1[0 XHMHH, HEOOXOIHMBbIX JUIs H3yYUeHHUsd
NpodecCHOHANIBHBIX JUCIIHIIHH.

* O3HaKkoMJICHHE CTYACHTOB C MHOro0OpasHeM XMMHUYECKHUX CHCTEM, MPOSBJICHHEM
XUMHYECKHUX 3aKOHOB B 9KOJIOTHUYECKMX M IMPOM3BOJICTBEHHBIX Ipoleccax. ¢
BbIIEJIEHHEM M HAEHTH(UKALMEH XMMMUYECKHX BELIECTB, a TAKKE MPHMEHEHHEM
XUMHYECKHX IPOLIECCOB H 3aKOHOB B COBPEMEHHOM TEXHUKE M TEXHOJIOTHH.

Komnerenuuu, popmMupyembie B pe3y1bTaTe OCBOCHHUS AUCUHUITIHHBL
Jns 15.03.01
CnocobeH  MpUMEHSITb  €CTECTBEHHOHAYYHbIE M OOLIEUHIKEHEPHBLIE  3HAHMS,  METO/bl
MaTeMaTH4eCKOro aHaau3a U MoAeAMpoBaHus B npodeccruoHanbHoi aesrensHoetr (OITK-1);
3HaTb:QyHAaMEHTaIbHbIE NOHSITHS, 3aKOHbI 1 TCOPHU KJIACCHUYECKON U COBPEMEHHON XMMHUH
(OIIK-1)



YMeTb:aganTupoBaTh 3HAHUS M YMEHHs, [OJY4YEHHbIE B Kypce XHMHH K pELIEHHIO
KOHKDPETHBIX 3a/]a4, CBA3aHHLIX ¢ NpodeccHoHanbHol aesreabHocTho (OITK-1)

Biajers :HaBbIKaMM 5KCIEPUMEHTAIBHBIX HCCIIEI0BAHUM /Ul BOZMOYKHOCTH HCIIOJIL30BAHMS HX
B pelieHuH npogeccuoHanbhbix 3anaq (OTTK-1)

Hna 15.03.05

CrnocobeH Henoab30BaTh OCHOBHLIC 3aKOHOMEPHOCTH, JCHCTBYIOLIME B MPOLIECCE H3FOTOBICHHS
MalIMHOCTPOUTEIBHBIX — W3/enuii  TpeDyeMoro KauecTBa. 3alaHHOr0  KOJMYECTBA  [pH
HaWMEHBIIUX 3aTparax odulecTserHoro tpya (OI1K-5);

3HaTh:QyHAaMEHTaIbHbIE TIOHATHS, 3aKOHbI U TEOPUH KJIACCHYECKOH U COBPEMEHHOI XMMHUH
(OI1K-5)

YMerb:aJantapoBaTh 3HAHUS M YMEHHs, [OJYYEHHbIE B Kypce XHMHH K pPELICHHIO
KOHKPETHBIX 3a/a4, CBA3aHHBIX C npodeccHoHanbHoi aesarensHocThio (OITK-5)

Biagers :HaBBIKAMH 9KCNEPUMEHTAIBHBIX HCCIIEJOBAHHMH /U1l BO3ZMOIKHOCTH HCITOIB30BAHNS HX
B pemieHnHu npodeccronanbHbix 3aaay (OITK-5)

Hos 20.03.01

CroCcOOEH OCYLIECTBISATh MOWUCK. KPUTHUECKMH aHalnu3 U CHHTe3 WH(OPMAILUH, MPHMEHSTH
CUCTEMHBIH T0JIX0/1 JUIsl pELICHHUS [TOCTaBIeHHBIX 3a/1a4 (YK-1)

CrocoOeH OnpeaAesaTh Kpyr 3alad B paMkax MOCTaBACHHOH [eH U BBIOUPATH ONTHMAIBLHLIC
crocoObl MX pEIICHUS, HCXOIsl W3 JIEHCTBYIOUMX TMPABOBBIX HOPM. WMEIOLIMXCS PECYpCoB M
orpannuennii (YK-2)

3HaTe:

(byHIaMEHTaTbHBIE MOHATHSI, 3aKOHBI K TEOPUHU KJIACCHUHYECKO# U coBpeMeHHOH xumuu (YK-1)
YMmeTb:aganTupoBaTh 3HAHHWS M YMEHHs, I[OJYYEHHBIE B KypCE XHMHH K PELICHHIO
KOHKPETHBIX 3a/7a4, CBA3aHHbLIX ¢ podeccHoHanbHON AesaTenbHocTho (YK-2)

Baaners :roTOBHOCTBIO K CaMOpPa3sBUTHIO, CcaMOpealid3alliM. WCIMOJIL30BAHUIO TBOPUYECKOTO
noteHuuana(yYK-1)

CIIOCOOHOCTHIO K caM000pa30BaHUIO U HCIOJIB30BAHUIO B IPAKTHYECKON /ESTe/IbHOCTH HOBBIX
3HAHUH U YMEHHUH, B TOM uuciie B 00J1aCTsIX 3HaHUH, HENIOCPEACTBEHHO HE CBSA3AaHHBIX CO Cc(hepoi
npodeccuoHanbHON AesaTensHocTH (YK-2)

Hos 23.05.01

CrnocoBeH CTaBUTL W PELIATH  MHAKCHEPHLIC M HAYUYHO-TEXHWYECKWe 3aaaun B cdepe cpoei
NPOQECCHOHAILHON JESTENLHOCTH W HOBBIX MEKAMCUMILIMHAPHBIX HANPABJACHUNA € MCTIOIL30BAHHEM
eCTeCTBEHHOHAYUHBIX, MATEMATHUECKHUX ¥ TeXHOoornuecknx moaenei (OIMK-1)

3Harb:0a30Bple 3HAHUS (YHOAMEHTAIBHBIX pa3JenoB XUMHH, peajn3ys CleLHalbHbIE
CpeacTBa U METOJIbI noyuyeHus: Hoporo 3HaHus (OITK-1)

Ymerb:npuMeHsTs B chepe MpohecCHOHATBHON JeSTeIbHOCTH HOBBIE 3HAHHS M YMEHHS C
MCIOb30BAHUEM eCcTeCTBEHHOHAYYHbIX Moaened (OIIK-1)

Bnanerb:cnocoOHOCTEIO K ¢aM000pa3oBaHHUIO M MCIOJB30BAHMIO B NPAKTHYECKOH
NeATeNIbHOCTH ecTecTBeHHoHay Hbix moaeneii (OITK-1)

Hasi 23.05.02

crnocoOeH CTABUTL M PELIdTh HHIKEHEPHLIC W HAy4YHO-TEXHHYECKME 3aaaud B cdepe cBoeH
Npo(ecCHOHANLHOW  JeATEIBLHOCTH W HOBBIX  MENIMCLMIIIMHAPHBIX  HANpasieHuid ¢
MCTIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX, MATEMATHYECKUX H TEXHOJI0IHYeCKHX moaesneii (OIK-1)
3HaTb: 0a30Bble 3HAHUS (YHIAMEHTAILHBIX pPa3[eNoB  XMMMH, pean3ys ClelHalbHbIe
CpelcTBa M METOABI oJydeHust Hosoro 3Hanus (OITK-1)

YMeThb: UCIOJB30BATh B MPAKTUYECKON JEATENbHOCTH HOBBIX 3HAHHI U YMEHUH, B TOM YHCIIE

B 00JaCTSX 3HAHUM, HEMOCPEJICTBEHHO HE CBSA3aHHBIX €O cepoit nmpodeccHoHanbHOMI
nestensHocTH (OIMK-1)

Baagers : rOTOBHOCTBIO K HCIIOJIb30BAHHIO B IIPAKTHYECKOH AEATEIbHOCTH HOBBIX 3HAHMH U
YMEHHUI, B TOM YKC/Ie B 001aCTsIX 3HaHUH, HENOCPEJCTBEHHO HE CBA3AHHBIX CO Cepoii
npodeccuoHansHoi aesreasHocTH (OITK-1)



P4 | Xumunueckas Xumuueckas kuHeruka. CKOpOCTb FOMOreHHBIXH | 4
KHHETHKA. FETEPOreHHBIX ~XHMHUYECKHX  peaKiHH. 3akon
XuMHYECKOe | IEHCTBYIOIIMX — Macc. 3aBHCUMOCTE  CKOPOCTH
PaBHOBECHE. | XMMHUYCCKHX PEaKUUi OT TeMmIepaTypbl. DHeprus
Karanus. aKTHUBAlMK. ['OMOreHHBI M TeTEepOreHHbI KaTanius
Koncranta  paBHOBecMss W ee  CB3b ¢
TEPMOAMHAMHYECKUMH  QYHKUMAMH.  [IpuHLmmn
JlelIarenpe.
P5 | PactBops! PactBopel.  Ompenenenne u  knaccupuxamus | 2
pacTBOpOB. PactBops! HEDJIEKTPOJIUTOB u
37EKTPONUTOB. BOIHBIE pPacTBOpPBI 31EKTPOJIUTOB.
DJIEKTPOIUTHYECKAS JAUCCoLHaLUs BO/IBI.
Bogopoaueiit  nokasarens. Monmble peakunu B
pacTBopax.
P6 | Dnextpoxum | OKHCIUTENBHO-BOCCTAHOBHTEbHbIE u|6
HYeCKHe SJIEKTPOXUMHUYECKHE TMpouecchl. 3akoHbl Papanes.
npoLecchl [Tonsitne 00 3JIEKTPOIHbIX NoTeHIHaax.
['anbBanuyeckue snementsr, DJIC u e usmepenmue.
CranaapTHEIA BOAOPOAHBI 9JEKTPO H BOJOPOIHAS
LIKaja  noTeHuManos.  YpaBHeHue  Hepwcra.
Onextponus. [locnesoBaTeNbHOCTE  3EKTPOIHBIX
npoueccos. Onpenenenune u  KiaccH(ukauus
KOPPO3HOHHBIX MpPOLEccoB. Buabl KOppo3HMOHHEIX
paspywienuii.  Knaccudukauus — KOPpO3HOHHBIX
TIPOLIECCOB. Xumuueckast KOppO3usl.
DNEKTPOXUMHUYECKas KOppO3us. MeTo/Ibl 3alluThl OT
KOPpO3HH
4.3.Tabopamopuuiii npakmurym
Tpynoem
[lndbp ?C’I‘b,
1acbl
Ot HaumenoBanue LDyaoeN (3aouHas
a, HanmenoBanue u comepixanne 1a60paTtopHbIX | OCTb, 4ACH]
pasznena, TeMbl (opma)
TEMBI pabot (ouHas
| AACUHIHHBL (bopma) A
20.03.01
P 23.05.01
P1 Beenenue. 1.Kiacch! HeOpraHHyYeCcKHX COeMHEHHI. 4
OcHoBHBIE 2.0npenenesne MOJISIPHON MacChl
3aKOHbI XMMHUH 3KBUBAJIEHTA METaJLIa.
P2 TICXS. 3.Ctpoenue aroma. [lepuoanyeckas  cucrema 4
Ctpoenne atoma | XMMHUECKHX 2JIEMEHTOB.
XuUMHYeCKas 4. Tunbl XUMUYECKOH CBSI3H H CTPOEHHE MOJIEKY I
CBSI3b U MekMo- | PYOexuHbIH xonTpons Nel (1uac)
JeKyspHbIe
B3aUMOJAEHCTBUS
P3 DneMeHTEI S.XHUMHYecKast TepMOIHHAMHKA 2
XUMUYECKOH
TEPMOAMHAMMKH




4, COAEP)KAHUE TUCHUITJINHBI
4.1. YueOHO-TeMATHYECKHIT IIJIAH

Py6ex | Howmep HaumenoBanue pasaena, Temel KosnuecTBo 4acoB KOHTaKkTHO# paGoOTHI |
pasnena, npenojaBsaresiem
TEMBbl Ounas popwma 3aouHast hopme
JIK JIb JIK JIb
st
20.03.0
23.05.0
PyGex Pl Beenenue. OCHOBHblE MOHSTHS U 4
1 3aKOHb! XUMHH
[ICXD, Crpoenne aToma.
P2 Xumuyeckas CBA3b U 2 4 2
MEXKMOJIEKYJIAPHBIE B3aUMOICHCTBHS
P3 DIEeMEHTbI XMMHYECKON 5 5
PyGex TEPMOJUHAMHKH X =
2 P4 Xumuyeckas KUHETHKA. 4 6 2
Xumuueckoe pasnosecue. Karanus
P5 PacTBopbi 2 6 2
DJIEKTPOXUMHYECKHE ITPOLECChI
PyGex RO 6 8 2
3 P7 BMC u nnactmaccel 2
HUroro 16 32 2 6
4.2, Cooepacanue nexkuyuii:
Uuap Haumenosan Ipymoew | Tpynoem
pasnena, KOCTb, KOCTb,
ve paszzaena, :
TEMBI o HaumeHoBaHue U coaepikaHue IeKUK 4aChl 4achbl
M CLIUATLT (ounas | (3aouHas
JMCLIATLTHHEI
MHBI ¢dopma) | ¢dopma)
B2- | HCXS: OJNIEKTPOHHOE  CTPOEHHE aroMa M CHCTEMaTHKa | 2 2
CtpoeHue XHMHYECKHUX 3/1eMeHTOB. KBaHTOBO-MexaHuueckas
atoma. mozenb aroma.  CTpoeHHe MHOr03IeKTPOHHBIX
Xumunueckas | atomoB. [lepuommueckas cucrema J.M.Menzaeneesa
CBSI3b W | U H3MCHEHHE CBOKMCTB 2JIEMEHTOB U UX COCAMHEHHII.
MEXMOJIEKYJl | XUMHYeCKass  CBS3b. OCHOBHBIE ~ THIBI U
SIpHbIE XapaKTePHCTHKHU CBSI3H.
B3aUMOJCHCT
BUS
P3 | DnemeHnTsI DeMEHTbI XUMHYECKON TEPMOJAUHAMHUKH. | 2
XUMHMYECKOH | DHepreTHueckue 3QQGEKTsl XMUMHUECKHX peaKiHil.
TEPMOAMHAM | BHYTpeHHSAsS SHeprus W JHTaIbNHUs. TepMOXHMHUS.
UKH Tepmoxnmuueckue 3aKOHbI " ypaBHEHHSI.
OHTalbIUs 00pa30BaHUsl XUMHYECKHX COEIHHEHHUIl.
OHTpPONUS M ee H3MEHEHHEe [IpPH XHMHUYECKHUX
npoueccax. Oneprus ['ub6ca wu  sueprus
Tenbmronbua H HX H3MEHEHHS [IpH XHMHYCCKHX
npoueccax. YCIOBHS  CaMONPOHU3BOJIEHOIO
MPOTEKAHMS XUMUUYECKUX PeaKLni,




ﬁ4 Xumuveckas 6. Xumuueckas Knnetnka 6 2
KHHETHUKA. 7.XHUMHYECKOe paBHOBECHE
XuMuueckoe PyGesxHbiit kKoHTposb N2 (2 yaca)
paBHOBecHeE.
Karanus
P5 PacTBopbl 8.PacTBopsI 251€KTpOIHTOB 6 2
9.KonuuecTenHblii coctas pacTBopos
10.Xumus  Bombl  (OnperneneHue  KecTKOCTH
BO/1bI)
P6 Onexrpoxumuye | 11.0KHCIHTEIBHO-BOCCTAHOBHTEbHbIC peakunu | 8 2
CKHe npouecesl | 12.9nexTpoanble OTeHLIUAJTBI u
SNIEKTPOIBHIKYLUME CHIIBI . DIICKTPOIIH3.
13.Kopposus merannos
PyGexcnplit konTpons Ne3 (2 uaca)
P7 Opraunuueckue 14.Pacnio3nasanue BOJIOKOH, rmjlactmacce u | 2
MOJIKMEPHBIE TIOJTUMEPOB,
MaTepHuabl
Hroro | 32 6

4.4 Konmponvnas padoma (01s 3a0unoi phopmolr 0dyuenus)

Ulumanosny W.JI. Xumust: MeTommueckue YKasaHHsl, NporpamMma, peLieHHe THUIIOBBIX
3ajat, MporpaMMHpPOBAHHBIE BONPOCHI [isl CAMONPOBEPKH M KOHTPOJIbHBIE 3aaHHs TS
CTYACHTOB-3209HHKOB ~ MH)KCHEDHO-TEXHMYECKHX  (HEXMMMYECKHX) CeHaTbHOCTE]
BY30B.3-€ U311, ucnp. - M.: 2003 - 128 c.

S.METOAUYECKHUE YKA3ZAHUSI JJISI OBYYAKOLIUXCSI
110 OCBOEHHUIO JUCLUTIIMHDBI

[pu npociywBanum nekumii pekOMEHIyeTCs B KOHCIIEKTE OTMEYATH BCE BaXKHBIE
MOMEHTEI, Ha KOTOpPBIX 3a0CTpSieT BHHMAaHHE IPENOAaBaTe/b, B YACTHOCTH Te, KOTOpEIE
HAlIPABJICHEI HA KA9CCTBEHHOE BBINOHEHHE COOTBETCTBYIOLIEH 1a60PaTOPHOI padoThl,

[lpenopapareniem 3aniaHupoBaHo HCMob30BaHKC MpU YTCHWH JIEKUMH TeXHOJOrMH
NPOOJIEMHOr0 O0y4eHHsI W IHMCKYCCHH. [Tostomy pexomeniyercs GukcHpoBaTs s cebs
MHTCPECHBIC MOMCHTBI C LIEJIBIO HX aKTHBHOIO 00CYKAEHHS HA AHCKYCCHH B KOHIIE JICKLUH.

3a/0roM  KaueCTBEHHOrO  BBIMIOJHEHHUS nabopaTopHBIX  paGoT  sBIseTCs
CaMOCTOATE/IbHAS OATOTOBKA K HAM HAaKaHYHE MyTeM MOBTOPEHHS MaTepuasnoB JeKIHi,
PexkoMeHIyeTCAd MOATOTOBHTL BONMPOCHI N0 HEACHBIM MOMEHTAM M o0cyants ux ¢
fiperiofiaBaresieM B Havame JabOPaTOpPHOH PpaboThl, KONEKTHBHONO B3aMMOICHCTBHS.
pa3dopa KOHKPETHBIX cuTyauui. [Tosromy NIPUBETCTBYETCS IPYINIIOBOR METO/] BBINIOJHEHHUS
nabopaTopHBIX paboT, a TaKkke B3aHMOOIEHKA W 00CYXKIEHHE Pe3yIbTATOB BBINOJHEHMS
mabopaTopHOH paBoOTEl M NOMYYeHHs BHICOKOH OLCHKH 110 pe3ynbraTtaM OCBOCHHS
AUCLHUIUIMHEL

JU1st Tekywiero KOHTPO/IS YCHEBaeMOCTH JUIS OUHOI bopmbl 06yuenus ucnomb3yercs
OaIbHO-PEATHHIOBAS CHCTEMA KOHTPOJIS W OLEHKH aKaieMUUYeCKoi aktuBHOCTH. [TosTomy
HACTOATEILHO  PEKOMEHIYETCs TIIATENbHO IpOpabaThiBaTh MaTepuasd  JMCLMILTHHDL pu
CamMOCTOATE/IbHOH paboTe, y4acTBOBATh BO Beex (hopMax oOCYHIEHHS U B3AMMONCHCTBHS, Kak
Ha JICKUMAX, TaK M Ha 1abopaTOpHBIX 3aHATHAX B LEIX JYHIIEro OCBOCHHsI mMarepuana H
[TOJTYHCHHS BBICOKOH OLEHKH 110 Pe3yabTaTaM OCBOCHMS TUCLHITINHbI

Brinosnnenne camoctosTens ol paGoTh Noapa3ymMeBaeT caMoCTOSITENbHOE H3yUYeHHE
PA3ACIIOB THCUMIITHHBI, MOArOTOBKY K Ja00paTOPHBIM 3aHSTHSM, MOArOTOBKY K SK3aMEHY.




Jlnst TeKylwero KOHTPOJs yCHeBaeMOCTH VISl OUHOIN (bopmbl 0Oyuenus ncnonb3yercs
OanIbHO-peHTHHIOBA CHCTEMA KOHTPOIA OLEHKH M aKaieMHUYeCKoil akTUBHOCTH. [loaTomy
HACTOATE/ILHO  PEKOMEHAYETCA  TLIATE/NbHO NpOpabaThiBaTh MAaTepHan AMCIMTTHHEI npu
CaMOCTOATENILHON paboTe, y4acTBOBATL BO BCeX (OPMAX OOCYICACHUS U B3aHMOACHCTBHS, KAk
Ha JICKUHSX, TaK M Ha /1aDOpaTOPHBIX 3aHATHSX B LEMAX JYYIIEro OCBOCHHS Marepuaina u
TOJTyYEHH s BLICOKOH OLUEHKH 110 pe3y/bTaTaM OCBOCHHS JUCLAILTHHBI

Bemosnenune camocTosiTebHON paGoThl M0Apa3yMeBaeT CaMOCTOSTENbHOE H3y4YeHHe
Pa3Ac/oB MMCUMIUTHHBI, [IOArOTOBKY K 7a0OPaTOPHBIM 3aHATHAM, MOATOTOBKY K JK3aMeHY,

MOArOTOBKY K pYO€KHOMY KOHTPOJIIO (A/Isi OYHOM dopmbl 00yuenns) Pexomenayemas
TPYAOCMKOCTE CaMOCTOSATEIbHON paboThI IpeACTaBeHa B TA0IHUIE:
Peromendyemoii pesicum camocmonamenvras paboma
Tpynoe
Toyaoe | MKOCTB,
sl ME()I:?TB. “acel(3a
udp| camocrosrenbHo " --oumas
¥ HaumenoBanue u conepsxanne Yackl
CPC A paboThl dopma
(ounas
cryaenTos (CPC) depua)
15.03.01
Cl.1 Meron BaJICHTHBIX CBsI3EH. 5 19
['ubpuausanus. [lonsTne o  wmerome
MOJIEKYJIAPHEIX — OpOuTaseil. Ctpoenne
CBOHCTBA NPOCTEHIINX MOJIEKY/I
C1.2PactBopbl. Onpenenetue u knaccupukaius 6 19
pacTBOpoB.  PacTBOpEl  HE3NEKTPOMMTOB W
3JIEKTPOJIUTOB. Bonuee pacTBOpbI
Yraybrennoe 3EKTPOIUTOB. DJIeKTPOIUTHYECKAS
dIyHcHue Anccoumanis Boabl. BoaopoaHslil nokaszatens,
Cl PasieioB, TCM | Yonnpie peakunn B pacTBOpax. KoioHiHbie
AMCUMILIMEBL | hacrpoppi B npupose 1 TexHike.
JIGKHMORHOTO | ¢ 37 Xpmugeckas TepmoanHammka 19
Kypca
Cla MeToabl  3alMTBI  OT  KOPPO3HH: 6 20
palMoHaIbHO®  NpoeKkTHpoBaHHe, 00paboTka
OKpy’Kalollel Cpeabl, JerupoBaHHe, CO3/aHHe
M30JIUPYIOLLIHX MJIEHOK Ha MeTanax,
dIeKTpoxumudeckas  sawmmrta.  MHruGuropsl
KOPPO3UH.
c2 N3yuenne C2.1 Teopuss  XMMHYECKOrO CTPOEHMUS 6 19
pa3zesos, Tem OpraHu4eckux coennHenudi  A.M.Bytieposa,
AUCLUHMIJINHBI HE | KJIACCH(MKAUMs peareHTOB M peakuuii B
BOLIEIINX B OpPraHHYecKOH XHMHH, KjaccuuKauus u
JNEKLUMOHHBIN HOMEHKJIaTypa OpraHH4eCKUX COCTHHEHUH.
Kypc u C2.2CBoiicTBa  NEPEXOAHBIX METaJIOB, -
MPaKkTHYECKHE snementel [V - VII rpynn. Xumus snemenrtos
3AHSTHSI ACCIIC3d. HX CIJIABOB U XMMHUYCCKHE COeAMHEeHHS.
| X¥MHUS METAIIOB MOAIPYIT MEIH M LIHHKA




(3.2 lloozomosxa k pydexcromy KOHmMpO10 6
(110 2 yaca Ha Kax bl py6ei)
C.3.3 Hanucanue konmpoasnoii pasomot 18
C4 |Ioarotoskak | C4.1 [Mogrotoska K JK3aMEeHy 27 27 27
IPOMEIKYTOUHO
i artecrauy’
0 AUCHHIUTHHE
(9K3ameH)
Hroro: 96 142 136

6. ®°OH/I OHEHOYHBIX CPE/ICTB

A ATTECTALIAU TTIO M CHATIIUHE

6.1. [lepevenn oueHOUHBIX CPeaCTB

1.basibHO-peliTHHIOBAs CHCTEMA KOHTPOJIS M OLEHKH aKaieMuyYecKoil AKTUBHOCTH CTYIEHTOB
KI'Y (ang ounoit opmer 06yuenus)
2.Py6exHblit kouTpons 1,2,3 (st o4Ol (Gopmer 00yuenus)
3. Bompocs! k 3x3ameny

6.2. Cucmema 6arnvno-peitmunzosoii ouenku padomer cnmyoenmos no oucyuniune

Ne | Haumeno Conepxanue
BaHHE
I | Pacnpen Pacnpedenenue 6annos 3a 1-ii cemecmp
eJIeHUe Buo VP | Ilocewe | Beino | Pado | Pybexc Pyb6eorc. | Pybeo. 3K3aMeH
GannoB Hue JHeH | mawua | koum- | Kowm- | Koum-
3a nexyuu u | ue | nabopa |  ponw poib | poib
cemecTp JIb 3alm | mop- Ne | Ne 2 Mo 3
1-i Ta OT HbIX
CeMecTp YETOB | 3aHS-
yueOHOI no musx
paboThl. nabop
pabo-
Tam
Bannvua | 1,0 u 1,5 3a 05 10,5 10 10 30
A 0,25 a1ao.
OYeHKa pab.
3a JIK. g
8.0 Beero | *2™™ | Hadom | Ha 8-m H% I
[lpumeu | 3aJIB- | paGor }620 nabopar | nabopar i
aHust; 3.5 14*1, W OPHOM | OpHOM erOM
Beero | 5=21 ixen SaHATHH | 3aHATHH | 0 M
114 pic
; 7,0
I
2 | Kpurepuii 60 u MeHee 0aIoB — HeyI0BICTBOPHTENLHO (HE3aUTEHO);
nepecuera 601...73 — yNOBIETBOPUTEILHO; 3a4TEHO
0aos B 74... 90 — xopouwio;
TPanULIHOHHYIO 91...100 — otnuuno
OLIEHKY 10
HToram padoThl
B CEMECTpE U
JK3aMeHa [ 1




3 | Kputepuit ponycka k| /Jus Oonmycka Kk npomedcymounoiu  ammecmayuu (aK30MEHY)
IIPOMEKYTOUHOH cmyoenm Oondicen nHabpamo e menee 506 u  GuinonHumn 6ce
aTTecTaluH, aabopamopnule pabomvl U KOHMPOILHYIO pabomy O4s 3G04HOU
BO3MOYKHOCTH popmel 06y4eHUs
MOJIYYEHU Llns HONYYEHUA IRZAMEHAYUOHH O OYCHKU (aK3amena)
aBTOMATHYECKOI'O «asmomamuyeckuy cmyoenmy Heobxooumo Habpams 3a cemecmp
9K3aMeHa cneoyoujee MUHUMANbHOe KOAUYecmeo 0aniog.:

(HaLMOHAILHON OLIEHKH) | - 68 6an106 — OYeHKa YOO6ICMEOPUMENbHO AGMOMAMUYECK.

1o aueuuniunue, | [lo coanacosanuio ¢ npenodasamenem cmyoenmy, nabpasuiemy 68

BO3MOIKHOCTb banios  mozym 6eimb 006aGneHbl JONOAHUMENbHbIE  (60HYCbL)

MojiydeHHs  OOHYCHBIX | OQ1bl 30 GKMUGHOE YHACMUE 6 HAYYHOU U MEeMOOUYeckol pabome,

oannos OPUSUHUABHOCMb — NPUNAINbBIX I?ELH(?HHI} 6 X00¢ GbINONHEHUS
nabopamopnulx  pabom, 3a ywacmue 6 3HAYUMbLIX Y4eOHbIX U
6HeyyeOHbIX — Meponpusmusix — Kageopvl U GbICMAGHCHA
AGMOMAMUYECKU OYCHKA XOPOULO UAU OMAUYHO

4 | Popmbl 2 BUJIBL | B cayuae ecau k npomescymoqnon ammecmayuu HaGpana cymma
yueOHOH pabotbl s | menee 50 6arios u ne euinoamnenst 6ce 3a0anus, mo cmydenmy
HEyCeBaroLIuX HeOOX00UMO  BLINOAHUNTL  OONONHUMENbHbIE 3a0anust, 00 KOHYA
(BOCCTAaHOBUBLUMXCS HA | nocnedneu (3avemnon) nedeau cevecmpa. Ipu smom neo6xooumo
Kypce ofyuenus) | npopabomame mamepuan 6cex NPONYUEHHBIX NABOPAMOPHBIX
CTYJEHTOB s | pabom.

TOJTy4EHHUS Dopmol Q0NONHUMENbHBIX sadanui (naznavaromes

HeNOCTAOMMX OaioB B | npenodasamenem):

KOHIIE cemecTpa -GbINOJIHEHUE U 3AUUMA NPONYUYCHHBLIX 1Aa00pamopnslx pabom (npu

HEBO3MOJICHOCIU  QONOTHUMENLHO2O NPOGEOeHUs 1abopamopnol
pabomoi npenoodasame.s yemanagaueaem popmy
OONONHUMENBLHOZ0 3a0aHUA 1o memamire }?p()f’?}/l-t;‘{fh‘ﬁﬁ)l‘f
Jabopamoprnoil pabomul camocmoameibHo) — 00 4-x 6ai106;
= NPOXOIAHC oenue pyﬁemc HO20 KOHMPO.isd ( Oatibl 6 3a6ucuMocmuy 0m
pybesicay).
Jlukeuoayus akademuveckux 3a00AHCeHHOCMEeN, BO3HUKULUX U3-3d
pasnocmu 6 y4ebHblx NIAHO6 NPuU nepesooe Uil 0CCmanoGIeH U,
npoeooOuUMcs  nymem  GbINOAHeHUS  OONONHUMENbHBIX  3A0dHUl,
popmbl U 06BeM KOMOPLIX ONpedesemcs NPenodasameiem

6.3. [Ipoueaypa oueHNBAHHUS PE3y/ILTATOB 0CBOEHHS ANCUMILIHHDI

Peanusanusi nporpammsl

JUCUMITIMHBL  «XHUMHUSIY npeaycMarpuBaeT MHPOKOE

[IPUMEHEHHE pPa3JIM4YHBIX OﬁpaSOBaTeﬂbeIX TEXHOJIOTHH.

o0paszoBaTeIbHbIX

MeToanueckue

JHCHHITTHHBI.

KoHTposib KauecTBa 3HAHMH JO/DKEH ObITh

MaTepUallbl,
pe3yIbTaTOB,

OMNpeeIIsonIne MpoLELypbl
NpUBeJAeHbl B  y4eOHO-METOAMUYECKOM

OLEHHUBaHKs
KOMILJIEKCE

LHEJACHAITPaB/ICHHbBIM, 00BEKTHBHBIM,

BCECTOPOHHHUM, PEryJISIPHBIM M MHAWBHIAYaIbHbIM. VHIMBHIyanu3auuio KOHTPOJIs 3HAHMI

y100HO

OCYIIECTBJIATL C

NIOMOUIbKO MHIHWBHAYAJIbHBIX KOMIIJIEKCHBIX  3aJIaHMH,

COCTABJICHHBIX K KaXKIOMY H3Y4aeMOMY MOIYJIIO.
MHOFOBapHaHTHoe KOMIIJIEKCHOE 3aJlaHHe COCTABJISETCS B BHJAE TAOJHLBLI ¢ YHCIOM
BapUaHTOB, pPaBHBIX YHCITY

[MO3BOJIACT

Kan oMy

CTYAEHTOB B TIpYyIIIe,
CTYAEHTY

4TO
HTO

pasHoro YypoOBH# CIIOYKHOCTH,

BLIMOJIHHUTL €ro. BakHO OTMETHTL TakiKe,

MHOTOBAapHaHTHBIC KOMIIJICKCHBIC 3adaHHWs Oar0T BO3MOJKHOCTL YCICIIHO OCYIICCTBIIATH
CBs3b MaTepHasa JaHHOIO MOJYJIsl C paHee U3y4eHHbIM MaTepraiom. Takue 3a1aHus MOIYT
MMETh PeNpOyKTHBHBIN, TBOPUECKHIT U pa3BHBAIOIIUIT XapaKTep.



B kagectBe mpuMepa npuBeieM MHOrOBApPHAHTHOE KOMILIEKCHOE 3afaHHe K MOJLYJIKO
«IlepBoHayanbHble XUMUHUECKHE NOHATHS. KIacchl HEOPraHHUYeCKHX COEHHEHHI:
1. OcymecTBuTe NpeBpaLieHus.
2. CocTaBbTe ypaBHEHUS peaklHuii.
3. Hasosure Bce BewecTBa U yKaxuTe, kK KAKOMY KJIACCY COEAMHEHHH OHM OTHOCSTCH,
4. B nocnieiHeM ypaBHEHHH paccUHTaliTe MACCOBYIO JIONIO JJIEMEHTA MeTaa (110 BbIOOpY).
5. PaccuuTaiiTe 5KBHBaNEHT MEPBOrO BelIECTBA B IEPBOM YPABHEHHH.
6. [TosyunTe 3TO BEIIECTBO BCEMU H3BECTHBIMH CIIOCOOAMM.
Ne Bapuanra
1 C — CO; — H,CO3 — NayCO3; — BaCO; 10
2 Na — NaOH — Na,CO3 — NaHCO; — CO» 30
3S— 802 =% HgSO; = Na2803 = NaH803 20
4 Cl; -HCl — NaCl — Na,SO, — NaHSO,4 15
5 Ca0 — Ca(OH), — CaCO; — Ca(HCO3); — CaCO; — CaS0, 37
6 Al— Al,O3 — AICl; — AI(OH); — AlL,O3 — AI(NO;);
LAI(OH)SO,

7 Cr — CrO — Cr(OH); — Cr(OH)NO; — Cr(NOs), 31

8 Zn — ZnSO4 — Zn(OH); — ZnO — Na,Zn0, — Zn(OH); — Zn(NO3); 43

9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH),]
Cr(NO3)32 LCr(OH);

10 Al(SO4); —Al(OH);— Al,O3 —Na[Al(OH);] — Al(OH);

Jst cTynenTos, cnabo yCBOMBLIMX MaTepHall, IPUBOIAMM AJArOPHTM BBITOIHEHHS 3a1aHHS.
Eciu ke cTy1eHT BBINONHKUT 3a1aHue Golee OPUTHHANLHBIM CIOCOGOM, ero HTOrOBbIH OasT 110-
BbIIIAETCA. TaKoke CTYACHTY [PEeJ0CTaABIAETCS BO3MOKHOCTD POHILTIOCTPUPOBATE IPYIIIE X0
CBOMX HECTaHIAPTHBIX MBICIICH.

[Ipumenenne nHTEpakTHBHLIX (OpM 00ydeHHs BKIHOYAET OOIIEHHE C MPErnogaBaTeNeM B
MHTEPAaKTHBHOM pexkume. [lpennonaraercs npuMeHeHHe HHTEPAKTHBHBIX (OpM 0OYydeHHs
CenyroIIuM 00pazom:

1) HemMHTALMOHHBIE, T.€.. MCHOMb3yeMble B paMKaX TPAIMLUMOHHBIX (OpM y4eGHOI
AEATe/IbHOCTH (JIEKLMHU, 1a00paToOpHbIe 3aHATHSI)

2) IMHTALMOHHBIE (MIPOBbIE M HEMIPOBBIE), [PHUMEHEHHE KOTOPHIX CBS3aHO C
UCII0Ib30BaHUEM B y4EOHOM IpoLecce HOBBIX (hOpM 00yueHHU .

Pybexubiit KoHTposib Nol mpoBoauTCs B MHCHMEHHON (opMe B BUje pelueHus 4 3axay u
OTBETa Ha BOTpOC (1o 2 Gajuia 3a pelienue 3anauu 1 2,5 6anna 3a oTBeT Ha Bonpoc). Bpems |
yac. MakcumanbHas ouenka- 10 Gamnos

Pybexupiit kKoHTpob No2 MpOBOAUTCS B NHCHMEHHON (JOpMe B BUIAE PELUCHHS TECTOBOrO
3ananus. Oteevarot Ha 20 BompocoB (0,5 Gantos 3a orser). Bpems 1 wac. MakcumanbHas
ouenka- 106annos

PybexHbiii koHTposib Ne 3 nipoBoAnTCs B NUCbMEHHOMN (hopMe B BUAE PELIEHHS TECTOBOrO 3aAaHHsl
¢ nosicHenrem. OteeyaroT Ha 20 Bormpocos (0,5 Gannos 3a orser). Bpems | uac. MakcumanbHas
oueHka - 10 Gannos

DK3aMeH MPOBOAMTCS B YCTHOH (hopme Mo crnucky BornpocoB, CTYAEHT oTBeyaeT Ha 2
BOIIpOCa M BBINOJHAET 2 npaktudeckux 3ananus (ITo 7 Gamnos 3a Bonpoc u no § Gansos 3a
npaktiyeckoe 3aganue). [loaroroska k otBety 3aHuMaer 60 MuH.,

Pe3ynbTaThl TeKy1ero KOHTPOIIS YCIIEBAEMOCTH U 9K3aMEHa 3aHOCATCS TPENOIABATENEM B
BKSaMeHaHHOHHy}O BEOOMOCTD, KOTOpas caaeres B OpI"EiH H3aIlHOHHBIH OT/AC]1 HHCTHTYTa B ACHb
DK3aMeHa.



6.4. [IpumMepbI OLEHOUHBIX CPeACTB IS PYOEKHOro KOHTPOJISI B HIK3aMeHa
PyGexnbrit kouTpoan Nel
1. OnpepenuTe KONMYECTBO BemiecTBa HSKBUBAICHTA W MOJISIDHYKO Maccy 9KBUBAJIEHTOB
ocdopa, xucnopona u Gpoma B coeMHEHHSX PH;. H,O. HBr.,
2. U3 1,3 rugpokcuaa Meranna nojy4aercs 2,85 r ero cynbara. Beraucnure MOJIAPHYIO Maccy
9KBHBAJICHTa 3TOro Metasmia. Omeem: 9 r/mMoib. _
3. OKCHA  TpexXBaNeHTHOrO  “eMeHTa cozepxkut  31,58%  kuciopoma.  Berumcnure
MOJIApHYIO MacCy 3KBMBAJICHTA, MOJSPHYIO M aTOMHYIO MAcChl 3TOrO 31eMEHTA.
4. Yemy paBeH Npy H.y. SKBHBAJICHTHHI 0GBeM BOZopoaa? Berumciure mosspuyio maccy
SKBUBAJICHTa METa/lla, eciii Ha BocctaHoBiaenue 1,017 r ero okcuaa u3pacxoaosanocs 0,28 n
Bozopoaa (H.y.). Omeem: 32,68 r/mons.
S. B 248 r okcuna omHoBaneHTHOro mertawia coaepxkurcst 1,84 r meramwia. Beiumcaure
MOJIPHYIO MacCy SKBUBAJIEHTA METa/l/Ia H €ro okcua. UeMy paBHa MOISIpHAS U OTHOCHTE/IbHAS
aTOMHas Macca 9Toro Merasia?
6. Uemy paBeH npH H.y. OKBUBATEHTHBII OGBEM kuciaopona? Ha cxuranme 1,5 r
ABYXBAJIEHTHOro meTana tpedyercs 0.69 n kucnopoaa (H.y.) Berumcinre MOJIIPHYIO Maccy
YKBUBAICHTA, MOJISIPHYIO MACCY W OTHOCHTEJIBHYIO ATOMHYIO MACCY 9TOFO MeTaa.
7. W3 3,31 r vutpara Metanna noyyaercs 2,78 r ero xXjopuia. Beruucinre monsipayio macey
SKBHBaJIEHTa 3TOro Metana. Omeem. 103, 6 r/moJb.
8. Hanuumre ypasuenne peaxumii Fe(OH); ¢ XJIOPOBOZOPOIHON (COJISIHOM) KHCIOTOM, NpH
KOTOPBIX 00pasyroTCs CleNylollie COeAMHeHHs Kee3a: a) XJIOpUJ JUTHAPOKCOXKeesa; 0)
AUXJIODHIL THAPOKCOXKENE3a; B) TPUXJIOPHI JKele3d. BBMMCIHTE KOIMUYECTBO BELICCTBA
OKBUBAJICHTA M MOJISIPHYIO Maccy skBuBanenTa Fe(OH); B kaxa0ii U3 aTux peaxuuii,
9. M36BITKOM IUApOKCHIA Kamlusi MOAeiiCTBOBAIN Ha pacTBOpbl: a) auruapodocedara kanus, 6)
HuTparta auruapokcosuemyta (III). Hamummre ypasnenne peaxumii stux semects ¢ KOH u
ONPEICIUTE KOJUYECTBO BELIECTBA SKBHBAICHTOB U MOJISPHbIC MACCHI SKBHBAJICHTA.
10. Tlpu B3aumopneitctBun 3.24 r TPEXBAJICHTHOrO0 MeTajula C KUCJI0TOH BbLaensiercs 4.03 n
BOZOpoaa (H.y.). Berumcnure MomsipHyio maccy sKBuBaneHTa, MOJISIPHYIO M OTHOCHTEJIbHYIO
aTOMHYIO MacChbl MeTala.
11. Hcxons u3 MONAPHOH Macchl yriepoja v BO/bI, ONpeielnTe abCOoMIOTHYIO Macey aroma
YIJIepO/ia M MOJIEKY TbI BOJIbI B rpammax. Omesem: 2,0 - 102 r: 3.0 - 102 1.
12, Ha me#ftpanusaunio 9,797 r opTOhOChOpHOH  KHCIOTHI H3pacxonoBaHo 7,998 r
NaOH. Beruucnnre KoIMuecTBO BellecTsa KBHBAJCHTA, MOJIPHYIO MAaccy 9SKBHBAJIEHTa M
OCHOBHOCTE H3PO4 B o10# peaknmn. Ha ocnosanny pacuera manummre YPaBHEHHE peaKiiu.
Omeem: 0,5 monb; 49 r/monb: 2.
13. Ha meifrpammsammio 0,943 r docdopucroit kuciotsi H;PO; wnspacxonosano 1,291 r
KOH. Berunciure xonmuectBo BemecTsa KBHBaNeHTA, MOJISIDHYIO Maccy SKBHBAJIeHTa
OCHOBHOCTb KHCJIOTBI. Ha OCHOBaHMu pacueTa HanummTe ypaBHeHHe peakunu. Omeem: 0,5
MOJIb; 41 r/moub; 2.
HAIUIIUTE KX MOJIHbIE YPABHEHHUS!.
14. Hamumnre sekTpoHHble (OPMY/IbI ATOMOB 31EMEHTOB C MOPSIKOBBEIMH HOMepaMu 9 u
28. IlokaxuTe pacnpejiesieHHe J7EMEHTOB 3THX ATOMOB O KBAHTOBBLIM Sueiikam. K KaKoMmy
SJICKTPOHHOMY CEMEHCTBY OTHOCHTCS KaK/(bIH U3 DTHUX JIEMEHTOB?
15. Hanumute 37meKTpoHHBIE (OPMY/IBI ATOMOB 5EMEHTOB © NOPSIAKOBBIMU HOMepaMu 16 u
26. Pacnipesiennte 91€KTPOHBI 3THX aTOMOB MO0 KBAHTOBbIM fueiikam. K KaKoMy 3J1eKTPOHHOMY
CEMEHCTBY OTHOCHTCS KaX/IbIN M3 ITUX JIeMEHTOB”
16. Kakue opOutanu atoma 3anojiHsOTCS JICKTPOHAMK paubuie: 4d wnu  Js: 6s uinu 5p?
[Touemy? Hanummre s1ektponHyto opmy.ty aToma 31emMeHTa ¢ MOPsIAKOBLIM HOMEpPOM 43.
17. Uro rakoe wu3oTonmei? YeM MOKHO OOBSICHHTB, YTO y OOJIBIIMHCTBA 3JIEMEHTOB
NCPHOAMYECKOH CHCTEMbl aTOMHBIE MACChl BBIPAKAIOTCS APOGHBIM YHCIOM? MoryTt 1 atombl
Pa3HBIX 3JCMEHTOB UMETh OJIMHAKOBYIO Maccy? Kak HasbIBaoTCs 1o106HbIe aTOMBI?



18. Kaxoe mMakcumanbhoe uncrio JICKTPOHOB MOTYT 3aHUMATh $-, P-, d- 4 f~OpOUTANN JAHHOTO
SHepreTuyeckoro yposHa? llouemy? Hanwumure JICKTPOHHYIO (OPMYJIy aToMa 3jieMeHTa ¢
NIOPSAAKOBBIM HOMEpPOM 31.

19. KBauTtoBsie uncna s JJICKTPOHOB BHELUHEr0 YHEPreTHYECKOI0 Y POBHS aTOMOB HEKOTOPBIX
SJICMEHTOB UMEIOT CJACAYIOIIHE 3HAYCHUS:

n=41=0;m=0;m ==+ lz’z. Hanuumre snexrporHsie (opMyIIBl aTOMOB THX 31EMEHTOB U
ONPEACTUTE, CKOJILKO CBOOOAHBIX 3d-0pOuTaseit COJICPICUT Kbl U3 HUX,

20. B yem 3aK/IH04a€TCSA NPHHLHAT [laynu? Moxer 1 6bITb Ha KakoM-HHOY b MOYPOBHE aToma
p7— HITH dlz-BHeKTpOHOB? [Touemy? CocraBbre 3JIEKTPOHHYIO (OPMYJIy artoMa 3JeMeHTa C
MOPA/IKOBBIM HOMEPOM 22 1 yKaKUTE €r0 BaJICHTHBIE ITEKTPOHE,

21. Yro Takoe sHeprusi HoHH3aUMM? B Kakhx CHMHHULAX OHa BeIpaxcaercs? Kax usmensercs
BOCCTAHOBUTE/IbHAS aKTHBHOCTE §- M p-3JIEMEHTOB B IpyImax NEPHOIMYECKOH CHCTEMBI
YBEIIMICHHEM MOPAAKOBOro Homepa? [Touemy?

22. Yrto  Takoe MeKTPOOTpHLATENBHOCTS? Kak H3MEHSICTCS 31€KTPOOTPULIATENBHOCTE p-
SJICMCHTOB B MEPHOJE, B IPYyNNe MEPHOAMYECKOH CHCTEMbI © YBEJIMYEHHEM [OPSIKOBOrO
Homepa? [Touemy?

23. Hcxomss W3 TnoOKeHHs repManus, MONHOACHA U PEHUSI B MEPHOIMYECKOI CHCTeMe.
COCTaBbTE (POPMYIIBI BOAOPOJHOIO COEAMHEHHS repManus, OKcHla MonnbaeHa U peHUeBoi
KHCIIOTBI, ~  OTBEHAIOLIME WX BbICIICH cTemenn okucienus. MW3oGpasure (bopmynbl  3THX
COCAMHEHHH rpaduyecKky.

24. Yrto Takoe CpoOACTBO K JJIEKTPOHY? B Kakux eamHuuax oHo BbIpaxcaeTcs? Kak
M3MEHSETCS OKHCIIUTEJIbHAS AKTHBHOCTb HEMETAJUIOB B  [E€PHOJE W B IpymIe
NEPHOLMYECKOH  CHCTEMBI € YBEJMYEHHEM MOPSAKOBOTO Homepa? OTBeT MOTHBHpYyiiTe
CTPOEHHEM aTOMa COOTBETCTBYIOIIETO JIEMEHTA.

25. Kakylo XHMHYECKYIO CBS3b HA3bIBAIOT BOJOPOAHOH? Mexkay MOJIEKyIaMi Kakux BelecTs
oHa obpasyerca? [Touemy H,O u HF, umes MCHBLIYIO MOJICKY/ISIPHYIO MAcCy, IIABSITCA W KHIIAT
npu Gosiee BHICOKMX TEMIIEPATYpax, YeM HX aHaI0rn?

26. Kakylo XHMHYECKYIO CBSI3b HA3BIBAIOT HOHHON? Kakos mexanusm ee o6pasosanns?
Kakue cBoHCTBa HOHHON CBSI3M OTIMYAIOT ee OT KoBaneHTHOH? [lpuBenuTe aBa npumepa
THIMYHBIX HMOHHBIX COeMHeHMH. Hamuuwire ypaBHenus npespaiienus COOTBETCTBYIOLIHX
HOHOB B HEHTPaJIbHbIE aTOMBI.

27. Yto cremyeT MOHNUMATh M0/ CTENEHBIO OKHCICHUS AToMA” Onpenenure crenens OKUCIECHUS
aToMa YIJIEPO/A M €ro BAIEHTHOCTb, 00YC/TOBICHHYIO YMCIIOM HECHAPEeHHbIX 9JICKTPOHOB, B
coenunenusx CHy, CH;0H, HCOOH, CO-.

28. Bbruuciute MOJspHYIO KOHLCHTPAUHMIO U MOJISIPHYIO KOHLUEHTPALMIO IKBHBATeHTa 20%-
HOr'0 pacTBOpa XJIOpU/a KajlbLiis IIOTHOCTBIO 1,178 r/em’. Omgem: 2.1 M; 4,2 u.

29. Yemy paBHa MOSpHAs KOHIeHTpauus skBuBaieHta 30%-Horo pacrteopa NaOH nioTHocThio
1,328 r/leM®? K 1 1 atoro pacTBopa npubaBuin 5 1 BoAbL Berumcante maccosyio
(MPOLEHTHYO) AOIKO MOy 4eHHOro pactBopa. Omeem: 9,96 u.; 6,3%.

30. Kakoit o6wem 0,3 H. pacTBOpa KHCIOTHI TPBG)/CTCSI AUlsl HeHTpasin3alui pacTBopa,
coneprkatero 0,32 r NaOH B 40 cm? Omesem: 26,6 ey,

PyGexnpiit konTpoan Ne2 ( IIpumep ¢ orBeToMm)

Bapuanr 1

I.OHepreTuka XHMHYECKHX NMPOLIECCOB paccMaTpuBaeTCst B paszziesie XUMHU;
a)TepMOﬂHHaMHi{a; 0) KHHETHKA; B)KOIJIOUAHAS XHMHSL: I') 2IIEKTPOXHMHSL.

lpasunvhuiii omeem: a)repmonunamuka:

2. Tennosoii 3hhexT peakuu He 3aBUCHT:

a) OT arperaTHOro COCTOSIHUS BELLECTBA; 0) OT MPUPOJIbI pearupyrolinX BEIECTR;
B) OT TEMIIEPATYpBI; I') OT My TH PEaKLnH.

lpasunshorii omeem: r) OT MyTH peakuuy.



3.J11st KaKoM W3 IPUBEICHHBIX PEAKIMH U3MEHEHHE IHTAIBITHY COOTBETCTBYET
CTaHAAapTHOM 3HTaNbNUK 00pazoBanus MgCO3(k): .

a)MgO(k) + COx(r)= MgCOs(k); 1

6)Mg(k)+C(rpadut)+ Os(r) = MgCO3(k);

B)Mg(x)+C(rpadut) +3/20,(r) = MgCO;3(k);

r) Mg(x)+C(rpadut) +30,(r) =2 MgCOs3(k);

IIpasunvuviii omeem: B)  Mg(x)+C(rpadut) +3/20,(r) = MgCO3(k);

4.M3menenue sutanenuun peakuun PbO,(k) + 2C(rpadut) = Pb(k) + 2CO(r) pasHo:
a)-55,61; 6) 55,61 B) 166,13: 1) -166,13

[IpasunvHoiti omeem: 6) 55,61 kJx

5.W3menenne snepruu ['nb6ca B 310 ke peakuun paBHo:

a) 55,55; 6) 81,72; B) -81,72; r) -55,55

IIpasunvusiii omeem: ;r) -55.55 k)

6.Vi3MeHeHne 3HTPONMHU B 9TOM K€ TIPOLECCE PABHO:

a) -372,68; 6) 180,46; B) 372,68; r) 319,25;

IIpasunvnuviii omeem: B) 372,68 Ix/K

7.J1anHas peakiins SBIAETCS:

a) SHAOTEPMHUYECKOH, CaMONPOH3BOJILHON; ) IK30TEPMHUUECKO#, CAMOMPOU3BOIBHOII;

B) SHIOTEPMHMYECKOPii, HECaMOIPOU3BOJBHOI; I') IK30TEPMUUECKOH, HECAMOIIPOU3BOJIBHOIL.
IIpasunvHelii omeem: a) 3H10TEPMAYECKOIT, CAMONPOU3BOIBLHOII:

8.Ecim nna peakunu 2Hy(r) + Oz (r) = 2H,0(r) ee ckopocts pasna 0,45, C(Hz2) =3 mons/n, C(O>
(r) = 1 MO/, TO KOHCTAHTA CKOPOCTH PaABHA

IIpasuneruiti omeem: 0,05

9.Ckopocts peakunu 4HC1(r) + Ox(r) = 2H,0(r) + 2Cly(r) npu yBeInueHnH 1aBieHus B
CHUCTEME B 3 pa3a BO3pacTeT B pasa;

[Ipasunvreiii omeem: Bospactet B 243 pasa

10.MaremaTnyeckoe BbIpaXKeHHE 3aKOHA AeHCTBHS MACC JUlsl peaKLuu

Fe,03 (k) + 3CO(r) = 2Fe (x)+ 3CO(r)

a) W =k C re20;Cco 6) W =k Crea0s C’co ; B) W =k Cco )W =k-Ccon;
Ipasunvrwiti omeem: B) W =k C’co

11.YpaBHeHHe AppeHuyca UMEET BH /L

a)V2/Vi=y""" 6)x2/k=y""° B)ink=Ea/RT; r) & = Kk, exp(-Ea/ RT).
Ipasunvubiti omeem: ; T) K = K, exp(-Ea/ RT).

12.Iopsanok peakuun 2Fe’” +Sn®" = 2Fe”” +Sn™ 1o AKenezy paBeH

al. a6l Rl )l

IIpasunvhroiii omeem: a)l

13. Temneparypubii k09QduunenT paBeH 3. Bo ckosbko pa3 BO3pacTeT CKOPOCThb peakliu Mpu
YBEIMYEHHU TEeMIIEPATYPhl Ha 20°C:

a)6;6)5;8)9;r)8?

IIpasunvHeiii omsem: B) B9 pas;

14.B cootBercTuu ¢ npunuunom Jle lllarenbe, yMeHbllIeHHe KOHIEHTPALHH TPOYKTOB
peakUuy CMELIAeT PABHOBECHE PeaKLIuu

a) B CTOPOHY MCXOAHBIX BELIECTB; 0) B CTOPOHY NPOAYKTOB PEaKliny ; B) HE CMEIIaeT
IIpasuneroiii omeem: 6) B CTOPOHY MPOLYKTOB PeaKiiii

15.Beenenune uzbbitka HC1(r) B peakunto Cu,O(k) + 2HCI(r) = 2CuCl; (k) + H20 (1) emectut
paBHOBECHE

a) BiIeBO; 6) BIPaBo; B) HE CMECTHUT

[Ipasunvruiii omeem: 6) Bripaso;

16.Bo cKk0/bKO pa3 NOBBICHTCS CKOPOCTD NpsimMoit peakuun Na(r) + Oo(r) =2NO(r) npu
TMOBBILIEHWH JABJICHHS B B CUCTEME B 4 pasa:



a)B16; 6)B8; B)B4; I)B32.

Ipasunvnvlii omeem: B a) B 16 pas;

17.B Kkakyio cTopoHy cMecTHTCS paBHOBecHe peakiuu (1. 16) Npu NOBBILIEHUH AABIEHNS:
a) B1eBo; 0) BMpaBO; B) HE CMECTHTCS.

IIpasunvroiii omeem: B) ne cvectires,

18.Ecu T=4870 K , a Kpau = 107", 1o usmenenue suepruu ['ub6ca

AG pasro 279,74k 1x.

Ipasunsheiii omeem: AG pasro 279,74k,

19.Ecnu koncranTa paBroBecus Ke = 2.2 s peaxuun 2NO(r) + O, (r) = 2NOs(r), a
paBHOBECHBIC KOHUEHTpauuH [NO]=0,02 moms/n [NO2] = 0,03 Monb/n1, To HexoaHas
KOHLEHTpaLKs KHCII0po/a paBHa MOJIB/TT

lpasunvreiii omeem: 1,038 mosnw/n

20.Eciu cxopocts peakuuy ysemuunsaercs B 2 pasa npu noBeleHUK Temneparypsi o1 22°C 1o
32°C, T0 3Heprus aKTHBALHK paBHa 51,851 KK

By SIVRB 8L o o
T e 305295

PyGexnbiii kKonTposn Ne3

1.21eMenT-KHCI0TOOOpa3OBATE N ABISETCH OKUCTUTEIEM B KHCJIOTe. ...
a) opropochopHoii, 6) a30THOMH, B) yroibHOI, I') CONSIHOH .

2.0kuCHTeNbHBIE CBOHCTBA OKCHAA ceprl(1V) nposBasiores B peakuum. ...
a) SO, + Oy — 0) SO; + KMnO4 + H,0 —
B) SO, +NaOH — r) SO, +H,S —

3.91C B (B) u xoapduument nepen H,SO; B peakiuim, MPOTEKAIOLIEH 110 CXeME:
Al+ H,SO; — Alz(SOq)} + SO, + H,0 PUABHEBL i =i =

4. Haubonee cuibHo BBIDAYKCHDBI BOCCTAHOBUTEIIbHbIC CBOHCTBA KeJle3a B PeakiyHy .....
= = T+ 7 2
a) Fe + CO3> — FeCO; +2¢ : 6) Fe e Fe' 49e

?

B)Fe*" & Fe** +le™ r)Fe « Fe’* +3¢".

5.ONEKTPOIHBIA MMOTEHIHAN HUKEs., onywensoro B 0,001M pacrop coau Hukens mnpu
temneparype 25°C paBeH .....B.

6. CxeMa I[IPaBHJIBHO pa30MKHyTOFO MEIHO-KaIMHEBOI0o raJlbBAHH4YECKOro aJjieMeHTa [pH
CTaHOapPTHBIX YCIIOBHSAX UMEET BHJL;

a) (A) Cu|CuSO4| CdSO4| Cd (K), 6) (A) Cu|Cu** ||Cd* |Cd(K),

B) (K)Cd|CdSOy|| CuSOy || Cu (A), r) (A)Cd|CdSOy | CuSOy || Cu (K).

7.MonexynspHoe ypaBHeHHe PaGOTBI MEAHO-KAAMHEBOTO  TalbBAHHYECKONO 3IEMEHTa TpH
CTaHJAPTHBIX YCIOBUAX UMEET BU/I ....

8. 9.J1.C. MexHO-KaAMHEBOro rajbBaHHUYECKOro 3JIEMEHTa, pacCMOTPEHHOr0 B Borpocax Ne 6,7,
TpH CTAHJAPTHBIX YCIOBUSIX PABHO....
a)—0,740 B, 6) 0,740 B, B) — 0.066 B, r) 0,066 B.

9.Ilpu nponyckanun 96484 Kn snektpuuectsa macca LMHKa, BbLACJMBLUASCS Ha Karone (6e3
y4eTa noGOYHBIX MPOLIECCOB) paBHa.....



10. O6beM XJ10pa, BIIEIUBLLIErocs MpH IEKTPOJIM3e PACTBOPA XJIOpH/Ia HATpus MPH CAJIE TOKA
1A B TeyeHue 9 yacoBs, paBeH ......
a) 1,88 n, 6) 0,94 n, B) 3,76 1, r) 7,52 n.

11. CoracHo Tabiuue CTAHAAPTHBIX OKUCIMUTENIbHO-BOCCTAHOBUTEIbHBIX IMOTEHUHAJIOB, Ha
aHoJle B MepBYIO ovyepennb Oyner PaspAKATECA. ...
a) NO, / NOs’, 6) 287 /S,057, B)2CI/Cl;, 2l

12.CornacHo Tabjuie CTAHJAAPTHBIX OKHUCIMTEIbHO-BOCCTAHOBHTEJIbHBIX — [OTCHUMAJIOB, Ha
Karoje B nepBy}o ouepelp Oyner Pa3pSUKATLCA .....

2+ 2
a) Pb?*, 6)Sn’", B)Ni**, r)Cd”

13.C yueToM mepeHanpsiKeHust NOTEHIIMAN BBIIEJIEHUS BOAOPOIA HA HHKEJIEBOM JIEKTPOAC IPH
pH = 7, mioTHOCTH TOKa | Alem® u Temneparype 25°C pageH ....B.

14.C yqeToM nepeHanpsykeH s OTEHLMAN BhIAC/ICHIS KMCJIOPO/Ia Ha HUKEJIEBOM 3JIEKTPO/IE [PH
pH = 7, mioTHOCTH TOKA 1 Alem?® u temneparype 25°C paseH......B.

15.1Tpu snexrpormse 1M pacTBopa XJIOpHAA HUKENIS HA HHKCICBBIX 3J1e1<Tpo,ua~< C Y4YETOM
TepeHanpsuKeH s BBLISISHHS BOAOPO/a ¥ KHCI0PO/a MpH [NIOTHOCTH TOKA 1A/cM? , OCHOBHBIMH

npolueccamMu
Ha Karomue, Ha aHoae ABJIAROTCH. ...
a) 2H" +2¢¢ — H,, N - 28 < Rie,
6) 2H,0 +2¢° — H, +20H, 2CI- 26 — Cly,
B) Ni** +2¢ — Ni°, Ni® - 2¢ — Ni*",
r) 2H,0 +2¢ — H, +20H". 2H,0 -4e — 0, +4H".

16. AHOHBIM 110 OTHOLIGHHIO K JKele3y B ¢liabo KMCIoi cpee OyAeT NOKPhITHE. ...
a) OJIOBOM,

0) cepeOpomM, 0JIOBOM,

B) cepebpOoM, OJIOBOM, HHKEJIEM, LIHHKOM,

r) LHHKOM, XPOMOM, THTAHOM, &JTIOMHUHHEM.

17 Cxema TajJbBAHHYECKOTrO OS/IEMEHTA, BO3ZHHMKAIOLIEro [PH KOPPO3HMH HHKEIB-XPOMOBOTO
CIUTaBa B KUCIION cpelie, UMEET BUL ...

a) (A) Ni [H20|Cr (K),

6)(A)Cr |H" | Ni (K)

B) (A) Cr|Cr*" || Ni|Ni*™

r)(A)Cr |OH | Ni (K).

18. [MToTeHLMAT KATOAHOTO Mpolecca Mpi KOPpo3uH HUKEIb-XPOMOBOIo CIljiaBa B m{cnou cpene
(pH = 0) ¢ BO3MOKHO# KMCIOPOAHOH AeTONpU3alUeH NpH IIIOTHOCTH Tokal MA/cM? paBeH:
a) 0,390 B, 6)0,128 B, B) 1,218 B, r) 0,330B.

19. TToTeHUMAaT KaTOAHOIO Mpoliecca MpH KOPPO3HH HHKEIb-XPOMOBOTO CrilaBa B I([/]CTIOP] cpene
(pH = 0) ¢ BO3MOKHOH BOIOPOAHOH JenoNApU3ALMEN [IPH MIIOTHOCTH ToKal MA/eM? paBeH:
&) 033B; 6) 01138, 80,6278, 1)- 0,217 B

20.HaunGosiee BepOSITHBIE IPOLECCHI , MPOTEKAIOWKME ITPH KOPPO3HH HHKEJ1b-XPOMOBOTO CIIJIaBa
U CHJIBHO KHMCJIOH cpefie...
a)A: Cr -3¢ — Cr"

K: Ni**+2e" — Ni,



6),A: Cr -3¢ — O
K: O+ H,O +4e” — 40H"
B A Cr 238 —
K: O, +4H" +4e — 40H
K: 2H"+ 2¢ — H»
r) A: Ni -2e — Ni¥,
K: O, +4H" +4e — 40H"
K: 2H" + 2¢° — H,

Cnucok 60npocog K IK3ameHy
1. OcHOBHBIE MOHATHS W 3aKOHBI XUMHH.
2. DKcnepuMEHTalbHble MPEANOCBUIKA CIOKHOrO CTpoeHus aroma. Iliameraphas mozens
crpoenus atoma Pesepdopaa. [locrynarsr bopa.
3. OcHOBHBIE NOJOKEHHUS KBAHTOBOM MexaHWKH. BonHoBas QyHKUMsA, aToOMHas OpOUTAE.
4. XapakTepucTHKa COCTOSIHHSA JEKTpoHa B atroMe., KBaHTOBbIE uncia, HX (PU3HUECKHIl CMBICI.

5. spd.f — opOuranun. EmkocTe oSHepreTHueckux ypoBHeH. [IpHHLMIBI 3aMOJHEHHMS
3NIEKTPOHAMH aTOMHBIX OpOHTAJICH.
6. Tabmuuma XuMHuYecKHX d37eMeHTOB. llepuoanueckuil 3akOH M NEepHOAMYECKas cHUCTeMa

XMMHYECKHUX JIEMEHTOB B CBETE TEOPUH CTPOCHUS aTOMA.

7. IlepuoAMYHOCTb B U3MEHEHHU CBOMCTB 3JIEMEHTOB: PAaJMYChl ATOMOB, YHEPrUM HOHU3ALUU H
CPOJICTBA K JJIEKTPOHY, JIEKTPOOTPHLATEIbHOCTH, BAJIEGHTHOCTh U CTENIEHH OKUCIICHHS.

8. IleproAMYHOCTD B H3MEHEHHUH CBOMCTB KUCJIOPOIHBIX M BOJOPOIHBIX COCAMHEHUH 3IEMEHTOB
110 [IEPHOAAM M Ipynnam.

9. Xumuyeckass cBsA3b. CBOHCTBA KOBAIGHTHOH CBSI3M: OJHEPrus, JUIMHA, HACBILIAEMOCTb,
HanpaBneHHOCTb. [ MOpuau3aums opoburaneit. 6 u w cBsi3u. KparHocTb CBsi3u.

10. KoBaneHTHasi cBsI3b, MEXaHM3Mbl €€ 00pa30BaHUA. DJIEKTPOOTPHLATENBHOCTE ATOMOB M
HOJISPHOCTE CBA3M. [TospHOCTE MOJIEKY B

11. Monnas cBs3b, MexaHu3M ee oOpazoBanus. MeTalsinueckas CBs3b.

12. TloHsiTHE O CKOPOCTH XMMHYECKHX peakiuui. CKOpPOCTb FOMOIME€HHOrO M TE€TEPOreHHOro
npoueccoB. PakTOpe!l, BAUAIOLIME HA CKOPOCTb XHMHUYECKHUX PEaKLIMii.

13. 3axoH ne#icTBus mace. KoHcTaHTa CKOPOCTH peakiiu, ee (PU3HUECKHI CMBICIL.

14. BnusHue TemmepaTypbl Ha CKOPOCTb XHMHueckoi peakumu. [Ipasuno Baut-I'odda.
AKTUBHBIE MOJIEKYJIBI U 9HEPIUs AKTUBU3ALMU, Y paBHEHHE AppeHnyca.

15. OOpatumele 1 HeoOpaTUMBbIE peakuuu. XuMHUYecKoe paBHoBecHe, KOHCTaHTa XHMHUECKOrO
PaBHOBECHSI.

16. Cmewenue xumuueckoro pasHoBecus. [Ipunumns: Jle-llaranse.

17. Tepmoxumuueckue 3aKOHb! U ypaBHeHUs. 3aKOoH ['ecca U CIIEICTBHUS U3 HETO.

18. BHyTpeHHSsI HEprusi W SHTANbNMs. DHTAIBINUS 00pa30BAHUS XMMHUYECKHX COEIAMHEHHIL.
Vi3MeHeHue SHTANBIUK B Pa3IMYHBIX XUMHUYECKUX MPOLIECCaX.

19. BTopoit 3aK0OH TepMOJMHAMUKK. DHTPOIUSI U €€ U3MEHEHHE MPH XUMHUYECKHX Ipoleccax H
(bazoBBIX Mepexonax.

20.YcnoBus camMONpOM3BOJIBHOIO MPOTEKaHMs XUMHUECKHMX peakuuil. DHeprus ['nbOca, ee
M3MEHEHHE [P Pa3IuYHBIX XUMHYECKHX Mpolieccax.

21, CocTaB ¥ CTpOEHHE MOJIEKYJIbl BOAbl. ACCOLMALIMK MOJIEKYJT BOABL. Boaopo/aHas CBs3b.
Ouzuueckue CBONWCTBA BOALI (aHOMalus ). XMMHYECKHE CBOMCTBA BOEL.

22.KecTkoCTh BOJBI, €€ TUIBI U CNOCOOB! YCTPaHEHHS

23. Knaccugukauus pacTBOpoB. MexaHnu3M npolecca pacTBopeHus. Kpucramioruaparsl.
['mppatnas Teopus J[.M.Menneneera. PacTBOpHMOCTL TBEP/BIX BELIECTB.

24. KoHueHntpauus pacTBOpoB. [TpoueHTHas KOHUEHTpALMs, MaccoBas 10Jid PacTBOPEHHOIO
BelecTBa. MoJisipHasi KOHLEHTPALKs pacTBOPOB.

25. HopmaribHas KOHLIEHTpalLMsl PaCTBOPOB. DKBUBAICHT JIEMEHTA U CJI0XKHOTO BELLECTBA.

26. CeoiicTBa paz0aBIeHHBIX paCTBOPOB HETEKTPOIUTOB. OcMmoc. OCMOTHYECKOE JaBJICHHE.



3axon Baut-T'odda. 3axons! Payis.

27. Teopus snekTponuTHyecKoil anccounaunn. OCHOBHBIC MOJOKCHHS TCOPHH. Mexanusm
JUCCOLMALMK BELIECTB C Pa3/IMUHbIMU THIIAMH CBA3H.

28. Creneds AMCCOLUALNHN 31eKTPOHOB. CHIIBHBIE H CJ1a0bIe 3ICKTPOJIUTHL.

29. KHCAOTHl, OCHOBAHWS M CONM B CBETE TEOPUM IIEKTPOJIMUTHUECKOH AMCCOLMALMH.
AMOTEpHBIE THAPOKCHBL.

30. Peakuuu oOMEHA B pacTsBopax 3JIeKTPOJMTOB. HampapieHHOCTE peakuui oOMeHa B
pacTBOpax 3JEKTPOJINTOB.

31. DnexTponuTHYecKas Juccoumanus Bojbl. VOHHOE NPOM3BEACHHE BOIBI. Bonopoaubii
MOKa3aTelb.

32. ['uaponus coneit. Cryyan rugponusa. Crenenb ruApou3a. KORCTaHTa rHAPOIH3a.

33. Jlucnepcuble cucteMbl. Kiaccuukanus AMCNEPCHBIX H KOUIOUAHBIX CHCTEM.

34. OCHOBHDLIE CBONCTBA KOJUIOMIHBIX CHCTEM. YCiOBHS HX ycrtoituusoctd. IlomsTue o
CeIMMEHTALMH U KOaryJIsSHy.

35. OKHCIUTENLHO-BOCCTAHOBHUTEIbHBIE peakiiuu, BakHenuine OKMCAUTENN H BOCCTAHOBHTEIH.
PoJIb Cpeibl B POTEKAHHH OKHC/IHTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIHH.

36. KnaccuduKalms OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PCaKLMi. Mx ponb B npupoae M
TexHUKe. MeTo 3MeKTPOHHOrO GajaHca U 71K TPOHHO-HOHHbIH METOA B OBP.

37 INonsTHe 06 OJEKTPOAE W 3IeKTPOAHBIX noTeHuuanax. CTanaapTHLIE MOTCHLHAMEL.
CTaHaapTHBIA BOAOPOAHBIH 2J€KTPOA. [ abBAHHUECKHE JIIEMEHTBL.

38. DIeKTpOAM3 pAcTBOPOB M pACIIaBOB COJEH. 3aKOHbI  JCKTPOJIM3A. [Ipumenenne
3NIEKTPOJIHU3a.

39.OCHOBHBIE BHIBI KOPpO3MM. XHMHYECKas KOpPpO3us. DJEKTPOXHMHYCCKas KOPpO3Hi
METaJIJIOB. MeTO/Ibl 32U Thl METAJIJIOB OT KOPPO3HH.

40. TTonokeHHe METAIOB B repuoandeckoil Tabmuue. CTpoeHHE aTOMOB METAJIIOB
41.HaxoxaeHue MeTauioB B ipipoze. OCHOBHBIE METO/bI MOJTY4EHUST METAIIOB.

42 .dusuyecKue CBOCTBA METAIOB. MeTajinyeckas CBsi3b. THIlbl KpHCTAIIMUECKHX PELICTOK.
43 XyMHUeCKUe CBOMCTBA METAJLIOB.

44, OpraHuvYecKkde MOJUMEPHBIE MATepHanbl H WX METOMBI TMOTYHCHHA. Kraccudurrarms
TIOJIUMEPOB

45.Tunst BMC. ITnacT™accsl.

[MpakTHHecKue 32 aHUs

1. CoctaBbTe EKTPOHHbIE (POPMYJIbl ATOMOB 3/1IEMEHTOB C MOPsA/KOBLIMH HOMCPAMH 32 u 42,
YUUTBIBASL, YTO Y MOCIEAHEr0 MPOMCXOAUT “MPOBAT” OAHOIO 5S anextpoHa Ha 4d - M0YPOBEHb.
K kakomy 3JeKTPOHHOMY CEMEHCTBY OTHOCHTCS Kaok/bli U3 9THX 3JIEMEHTOB.

2. Kakoe MakCHMaJIbHOE UHC/IO IeKTPOHOB MOTYT 3aHHMATh §-, p-, d- u f-opOuTay 1aHHOro
snepretuyeckoro yposHa? [louemy? Hamumure SIEKTPOHHYIO (Gopmyiry aToma sJemMeHTa ¢
MOPSIAKOBBIM HOMepoM 3 1.

3. Hamummre 30eKTpOHHBIE (OPMYJbl aTOMOB 3JIEMEHTOB C MOPSAKOBLIMH  HOMCPAMH 25

u 34. K KakoMy OIEKTPOHHOMY CeMEHCTBY OTHOCHTCS KA Ibli U3 DTHX 37IEMEHTOB?

4, Kaxue opOuTanu aroma 3alloIHAIOTCS 3JIEKTPOHAMH PaHbLIC: 4s unn 3d; 5s nnn 4p?
Ioyemy? Hanumute 21€KTPOHHYIO (HOPMYITY aTOMA IEMEHTA C MOPSIKOBLIM HOMEPOM 2
5. Ckonbko HeCMapeHHbIX 9MEKTPOHOB ~HMEET aToM  XJopa B HOPMAIbHOM — H

BO36YXKIEHHOM COCTOSIHMAX? Pacmpenenurte 3TH SJIEKTPOHBI N0 KBAHTOBBIM sgerkam. Uemy
paBHa BAJIEHTHOCTb XJ10pa, 00yC/IOBIeHHAs HECTIAPECHHBIMU SNeKTpoHaMn?

6. PacripefendTe  SMEKTPOHbI ~ aromMa  Cepbl M0 KBaHTOBbIM sueiikam. CKOJbKO
HEeCITapPeHHbIX JIEKTPOHOB MMEIOT €¢ aroMbl B HOPMAIbHOM H B030YIKAEHHOM COCTOAHMSX?
YeMy paBHa BaJICHTHOCTb Cepbl, 00YC/IOBICHHAs HECIIAPCHHBIMH asleKTpoHaMK?

7. Yro Takoe 3Heprus HoHM3auumu? B kakux eaMHMLAx oHa BeipaxkaeTcsl? Kak u3MeHseTCs
BEJIMUMHA SHEPrHH HOHUW3ALMHK B MEpHOJE. B IPyIIe MEePUOANYECKON CHCTEMBI C YBRIMUCHUEM
MOPSIKOBOIO HOMEPA.



M3 mepeuyncieHHbIX OJJIEMEHTOB BbIOEpUTE puMerouit  Hanborsblee 3HAYCHHE OSHEPIruH
wonuszaumu: 1)Li 2iF 3)Fe 4l
8. Kakyio KOBaIEHTHYIO CBfi3b HAa3bIBAIOT ©-CBA3BIO W KaKyio m-cpa3pi0? Pa3bepure Ha
TIpUMeEpE CTPOECHMS MOJIEKYIbI a30Ta.
9. OnpenenuTe BUI xuMuueckoil ceszu B coeaunenusx:  NCls, SO,, Cly, H,0, Si, NaCl
CocTaBbTe 3MeKTpOHHbIE (OpMY/bl XJ0opa H CepoBOAOPOIA. Kakoit THI KpPUCTA/IMYECKOH
PEIETKH Y ITHX BELIECTB B TBEP/IOM COCTOSIHUH?
10. OmpejienuTe THIT XUMHYECKO# CBA3H B COCAHHCHHMAX: HCIl, CuS, HBr, HI; KCI; Fe, 057
11. TTo TepMOXMMHUYECKOMY YPaBHEHHIO CH; +20; = CO; +NayCry O7 + 890 k/JTx
paccunTaiiTe Kakod o0bem MeTaHa (H.y.) COJMOKEH, €CU TpH 3TOM BBLACIHIIOCH 178 k]l
TETJIOTHI.
12. [lpu  B3ammojeiicTBMM  ra3oo0pasHbIX — CepoBoiopoia M JIMOKCHaa yrjiepoja
oGpasyioTes mapel BoAbl U cepoyriepon CSa(r). Hanuukre TepMOXUMHUECKOE YPaBHEHHE 9TOH
peaKLuy, IPeBapUTe/IbHO BBIYUCIINTE e TeruioBoit apdext. Omeem. +65.43 K],
13. Hamumure TEpMOXHMHMYECKOE YPaBHEHHE pEaKUMH — MENIY CO(r) 1 BOAOPOAOM, B
pesynbTate KoTopor obpasyiorest CHy(r) u H,O(r). CKOIBKO TEIUIOTHI BBIIEIUTCS MPH ITOH
peaxiuu, eciu OblIO MosyueHo 67.2 1 MeTajia B [IepecteTe Ha HopMalbHbIe ycnosus? Omeem:
618,48 xJIx.
14, Kpucra/uilnyecKui XJIOpHA aMMOHHs oBpasyercst NpH B3aUMOJICHCTBHH raz000paszHbIX
aMMHaka ¥ XJIopoBojopoja. Hanumure TepMOXMMHHYECKOC yPaBHEHHE 3TOH peakuuH,
[pe/BApUTE/IbHO BBIUUCIMB €€ Ter/oBOH ydpdext. CKOMBKO TEIMIOThI BBIACIUTCA, €CIH B
peakiuu ObLIO M3pacxosoBaHo 10 1 avmuaka B repectete Ha HOpManbHbIe yciuosus? Omeem:
78,97 xJIx.
15. Boccranosnenue FesOy4 oxcuaoM yriepoaa HIACT M0 ypaBHEHHIO
Fe;04(k) + CO(r) = 3FeO(x) + CO(r)
Brrupcrure AGlgu ciesaiiTe BbIBOL O BO3MOXKHOCTH CaMOMPOU3BOJIBHOIO MPOTCKAHHA ITOM
peaKiiy TpU CTAHIAPTHBIX YCIOBHsX. HeMy pPaBHO W3MCHEHHE SHTPONHUU B 9TOM TNpouecce?
Omeem: +24,19 xJTx; +31.34 Jlx/(mons - K).
16. TemoBoil >(G(eKT kako# peakluy PaBeH TEIIOTE obpasoBanus Mertana?  Berucante
TEIJIOTY O0Opa3oBaHMs METaHa, HCXOAA U3 CACLYIOUINX TEPMOXMMHYECKHUX YPABHECHHUH!
Ha(r) + '15,05(r) = HO(x); 4H = -285,84 k]Jlx;
C(x) + Ox(r) = COx(r); 4H =-393,51 Kk J1oK;
CHa (r) + 205(r) = 2H,0(k) + COx(r): AH =-890,31 xJDx.
Omeem: -74,88
17.Kax BiusieT TeMIepaTypa Ha CKOPOCTh XUMHYECKOH peakiu? Bo CKOJBKO pa3 BO3PACTET
CKOPOCTH XMMHYECKOTO MPOLECca MPH MOBbILUCHHH TEMIEPATYPE! OT 30 no 70 rpamycos, ecin
TemrepaTypHblii Ko3QQULMEHT paseH 2.
10. ITpy ONpe/eNeHHBIX YCIOBUSX PeaKiys XJ10POBOAOPOAA ¢ KHCIOPOAOM sBJisieTesi 00paTHMOT
4HCI (r) + O3 (r)----2Cl, ()t 2H,0(r) H =-116,4x/lx
Kakoe BIMsHHE HA PABHOBECHOE COCTOSHUE CHCTEMBI OKAXKYT: a) TOBBILLIEHNE [aBJICHNS
) MOBBIIEHUE TEMIICPATY PbI B) BBEJICHHME KaTaIM3aTopa
18. B romorenHoii rasosoii cucreme A + B C + D paBHOBecHe YCTAHOBHJIOCH TpPH
koHueHTpanHax (Mob/a): [B] = 0,05 n [C] = 0.02. KoncrauTa pastosecus cuctembl pasta 0,04,
BEIuKCIHTEe HCXOAHbIE KOHLEHTpAli BEleCTB A H B. Omeem. [Aluex = 0,22 Mone/it; [Bluex =
0,07 momb/i1.
19. Hanumunre BBHIp@KSHHE U1 KOHCTAHTBl  PABHOBECHA reTeporeHHON CHCTEMBI
CO, + C <2CO. Kak u3MEHHUTCS CKOPOCTb MpAMO#i  peakuun - 0OpasoBaHus CO, eciu
xoHueHTpanuio CO; YMEHBIINTL B HETBIPE paza? Kak cnefyeT M3MEHWTb IaB/ICHHE. 4TOObI
moBbICHTE BbIX0L CO?
20, Hanuiute BoIpaKeHHe U1l KOHCTAHThl pABHOBECHS reTepOreHHOH CHCTEMbI
C + H,O(r) < CO + Ha.



Kak crieyeT M3MEHHTh KOHLEHTPALMIO M [aBjeHHe, YTOObI CMECTHTh PABHOBECHE B CTOPOHY
o0GpaTHO# peakuuu - 00pa3oBaHust BOASHBIX MapoB?
21. BprumcauTe KOHCTAHTY PaBHOBECHS /ISl TOMOI€HHOH CHUCTEMbI
CO(r) + HoO(r) 7 COx(r) + Hay(r)
ec/i paBHOBECHEe KOHLEHTpaluH pearupyrommx sewects (Mons/4): [COJ, = 0,004; [H2O], =
0,064: [CO,], = 0,016; [H,], = 0,016. Yemy paBHbl ucXOaHble KOHUeHTpauun BoAsr u CO?
Omeem: K = 1; [HyO]yiex = 0,08 mosiw/i1; [COJyex = 0,02 mosn/i.
22.K 250 r 10% -ro pactopa rmokossl npumanu 150 v Boasl. Kakosa maccosas nonst (%)
[JIFOKO3bI B MOJTYHY€HHOM PacTBOPE. ;
23. K 3 1 10%-noro pactopa HNO; miorHoctsto 1.054 r/ecm” mpubaBuiu 5 i1 2%-HOro
pacTBOpa TOM jKe KHCJIOTH MiIoTHOCTI0 1,009 r/cm’. BelunciuTe MaccoByio (MPOLEHTHYIO) H
MOJIPHYIO KOHIIGHTPALUHU TOMY4EHHOr0 pacTBopa, 00beM KoToporo paseH 8 ji. Omesem: 5,0%;
0,82 M.
24.BbIuncInTe MOJSIDHYIO MAcCy HEIEKTPONIMTA, 3Has, 4TO PacTBOp, colepkawmi 225 r
sroro BemectBa B 250 r  Bombl, Kpuctamauzyercs npu -0,279°C. Kpuockonuyieckas
KoHcTaHTa Boael 1.86°. Omeem: 60 r/MOJb.
25.BeuicuTe  KPHOCKOTIMYECKYIO KOHCTAHTY YKCYCHOW KHCIIOTBI, 3Has, 4TO PpacTBOP,
conepxanuii 4,25 r antpaueHa Ci4Hjo B 100 r ykCyCHOH KHMCIOTBI, KPUCTIH3YeTCs IpPH
15,718°C. TemmnepaTypa KpHCTALIU3ALHE YKCYCHOM kucenoTsbl 16,65°C. Omeem 3.9,
26.CocraBbTe MOJIEKYJISIPHBIE il MOHHO-MOJIEKYJIIPHbIE YPaBHEHWS peakLuii
B3auMoeHcTBuUs B pacTBopax mexkay: a) CuSOy u HyS: 6) BaCO3 u HNOs; B) FeCly u KOH.
27. CocrtaBbTe 10 TpPH MOJEKY/ISIPHBIX YPaBHEHHUS  peaKLUMH, KOTOPbIC BBIPAKAIOTCS
HOHHO-MOJIEKYTIAPHBIMHU yPABHEHUAMI:
a) Cu™" + 87 =CuS
6) SiOs> + 2H" = H,Si05

28.Kakue u3 comeit — Al(SO4);, KsS, Pb(NOs3),, KCl — noasepratores ruaposnusy?
CocraBbTe MOHHO-MOJIEKYJISIPHbIE M  MOJIEKYJISPHbIC ypaBHEeHHsI FUAPOJIH3a
cooTBeTCTBYIOMMX cojiei. Kakoe 3nauenue (7 < pH < 7) UMEIOT pacTBOPbI 9THX CO/IEH?
29.TTpu cmemmpanuy FeCly u Na;COs kaxnas 13 B3ATBIX COJIEH rHAPOU3yeTcs  HeoOpaTumo
0 KOHHNA ¢  00pa3oBaHMEM COOTBETCTBYIOLIMX OCHOBaHMA M KHCJIOThL Bbipasute
3TOT COBMECTHBIM THAPOJIIA3 HOHHO-MOJIEKY/SIPHBIM M MOJIEKYJIAPHBIM YPaBHEHUSAMH.
30.IMIpOKCHI KAaKOro M3 S-2IEMEHTOB MposiBisteT amdorepHbie cpoiictea? CocraBbTe
MOJIEKYJISIPHBIE ¥ HOHHO-MOJIEKYJISIPHBIE YPABHEHHS PEaKLnii 5TOr0 rHAPOKCHIA: a) ¢ KHCIIOTOM;
6) CO LIEIOUBIO.
31. CocraBbTe MOJIEKYJIAPHBIE YPaBHEHUSI peakiuii, KOTOpBIC BLIPAXKAIOTCS HOHHBIMH
ypasHenusmu: a) Ca’® + CO3;* ---- Ca CO; 6) Fe’* + 30H ---- Fe(OH);
B)H + OH - H-,O
32. Peakuuy BbIp@KaIOTCs CXEMaMH
H,S +Cl, + H-O - H>SO, + HC(I
Fe SO4 + K35 Cr; O; +H,S04 ..Fes (S04); +Cry(S04); + K2 SO4+H, O
CocTaBbTe 3M€KTPOHHBIE ypaBHEHMs..  PaccraBbTe KOI(Q(HUHMEHTbI B ypPaBHEHHSIX PEAKLHH.
VKaKHUTe KaKOe BEIIECTBO SBJIAETCS OKUCIUTENEM, KAKOE-BOCCTAHOBUTEIIEM.
33.Ha OCHOBaHMH 2JIEKTPOHHBIX ypaBHEHHH paccTaBbTe KOIP(ULMEHTHI B YPABHCHHH PEaKIn,
HAYLEHN MO cXxeme

Na>SO; + KMnOy4+ H-O Na>SO4 + MnO, + KOH
34, CocTaBbTe CXEMYy, HAMHIUMTE 3JIEKTPOHHBIE YPABHEHHS JEKTPOAHBIX MPOLECCOB, W
eruncute  DJC  MeOHO-KaAMHEBOrO rajJbBaHHYECKOro JJI€MEHTa, B KOTOPOM [Cd*] =08
Mons/11, a [Cu?] = 0,01 moms/n. Omsem. 0,68 B.
35. Kak mnpoucxoaut armMoc(epHas KOpPpO3Wsl JIY)KEHOrO M OLIMHKOBAHHOIO  JKeje3a
npu HapyuwleHuH MOKpeITHA? CocTaBbTe 2JIEKTPOHHBIE YPABHEHHMs aHOJAHOIO W KaTOAHOIO
POLIECCOB.



36.Meb He BHITECHSET BOLOPOJL M3 Pa3daBICHHLIX KHCIOT. [Mouemy? OaHAKO, €C/IM K MEIHOH
[IACTHHKE, OMYIIEHHOH B KMCIOTY, MPAKOCHYTHCA UMHKOBOH, TO HA Me1u HaunHaeTcs OypHoe
BbLUIE/IeHHE BOopo/a. JlaliTe 3TOMY OObACHEHHE, COCTABHB SJIEKTPOHHEBIC ypaBHEHHs aHO/IHOTO
M KaTOAHOTO Ipoiieccos. Hanuuure ypaBHCHHE MPOTEKAIOLIEH XHMIYCCKOH PEaKLIH.

37]laliTe OMpejE/NCHHE PEaKUMsAM TMOIMMEepH3aLUH, MOJMIMKOHICHCALIHH, COTMOJHMEPU3ALNH.
[TpuBeaUTE MPUMEPBI IOy YCHHS MOIMMEPHDIX COeMHEHHH N0 BbILIEYKAa3aHHBIM PEAKLIHIM,

38 Harnumure peakiHio IOJy4CHHUS nosuTeTpadTOPITHIEHAa K  KOPOTKO PACCKaXKHTE O

CBOMNCTBAX 2TOro nojumepa. ['1e oH Halles CBOe HPOKOE npumMeHeHue?

[pumeps! OHIETOB A IK3aMEHA
JucuuruiHa XUMUIA
BUJIETNel

1.XapakTepuCTHKa COCTOSHUA JJICKTPOHA B ATOME. KBaHTOBbIE 4MCa, MX (H3MUECKHH CMBICI
2. HaxosKeHue MeTaos B mpupose. OCHOBHBIE METO/BI IOy 4CHHA METAJIOB.

3. VKaXuTe EKTPOJ, KOTOPBI B raibBaHUUIECKOM SJIEMEHTC B nape ¢ d1ekrponom Ni / Ni**
[IpH CTAHJAPTHBIX YCJIOBHSX OY/ET KATOAOM.

4.OTHOILIEHHE YHCAA MOJIEKYJ, AUCCOUHUPYIOLIHX HA HOHBL K o0LIeMy YMCITy MOJIEKYJL,
HA3LIBAETCH ....... e e JMccoLMaluu
1) nokasareneMm; 2) K03 GULHEHTOM; 3) KOHCTaHTOM; 4) CcTeneHblo,

Buner Ne 2
1 .Bausiue TeMrnepaTypbl Ha CKOPOCTb xumuyeckoil  peakuuu. [lpaBuio Baut-I'odda.
AKTHBHBIE MOJIEKYJIbl M SHEPIUsl aKTHBH3ALLMH. YpaBHeHne AppeHnyca.
2. XuMHYeCKHE CBOHCTBA METAJIOB.
3. Kakue MpoLecchl MPOTEKAIOT MPH KOPPO3UH OLHHKOBAHHOTO ’kesie3a B HEHTpalbHOH cpelie
(pH = 7) nipu HapyLICHUHU MOKPBITHIL. O6ocHOBATL PacuETOM.
4. Jlng yBenu4eHHs! BbIXO/d POAYKTOB peaKltH (AH>0)
2Pb(NO3)2 (1s) — 2PbOgr) + 4NOx () + Ozr) HEOOXOMUMO. .oovveveeereee
1) BBECTH KaTaIM3aTop: 2) NOBBICUTH [AB/ICHHE!
3) NOHH3UTE TEMIEPATYPY, 4) NOBBICHTBL TEMIEPATYPY

6.4 @oHO OUEHOUHBIX CPEOCHE

MMonubii GaHK 3a7aHuil A1 TEKYLLero M pyOexHbIX KOHTpOJIEH M MPOMEKYTOUHOM
ATTeCTAllMM MO JUCIMIUIMHE, [OKAa3aTe/ld, KPUTCpHH, LIKAJbI OLEHMBAHUS KOMIMETEHIHH,
METOAMYECKHE MaTepHanbl, OINpeIe/iolHe MPOUEAYPEl  OUCHHBAHHA o0Opa3oBaTebHbIX
pe3yJibTaToB, IPHBEICHDI B yueGHO-METOANYECKOM KOMILIEKCE JAHCLHILTHHEL.

7 OcHOGHAA U OONOTHUMEAbHAA Tumepamypa

7.1.0cHoBHas uTeparypa

1. Koposur H. B. OOmas xumus: VyeQHUK U1 TEXHUYECKHX CICILH nanp.sy3os/ H.B.
KopoBuH. - 4-e u3]1.. - M.: Beicias wKona, 2003.-560¢

7 Ob6mas xumus [Dnextponnsiid pecype] / CyBopos A.B.. Hukonscknit JI. b. - CIIO.
XAMMBIAT, 2017. - Jocryn u3 ObC «KoHCyIbTaHT CTy/ACHTAY

3 Xumus: YueGHHUK U1 By30B [D1eKTpOHHBIA pecype] / Cemenos M. H., [leppumosa W. JL. -
CII6. : XUMU3JAT, 2017. - Hoctyn u3 IBC «KoHCYAbTAHT CTY/IEHTAY

4. 1llumanouu VI.JI. XuMus: METOAMHYECKHE YKa3aHus, Nporpamma, peLieHHe THITOBBIX
3a7a4, [POrPAMMHpPOBAHHEIE BOMNPOCH! Al CaMONPOBEPKH H KOHTPOJIbHBIE 3a[@Hus I



CTYIEHTOB-3a04YHHKOB HHIKEHEPHO-TEXHHUECKHX (HEXUMHYECKHX) crieLna bHOCTeH BY30B.3-
e w3, uerp. - M.: 2003 - 128 c.

7.2. JlonioHATEIbHAS IUTEPATypa

1.061as ¥ HeopraHuveckas XuMHui [DneKTPOHHBIH pecype] : yuebHoe nocobue / noxa pea. B.B.
Jlenucosa, B.M. Tanaunosa. - Pocros 1]l : ®enuke, 2013. - (Briciiee o6pazosanue) — JocTyr
u3 OBC «KoHCYNBTAHT CTYACHTA

2.00mas 1 HeopraHuveckas XHMHA [DnexTpoHHbI pecype] @ yuel.-MeTOA. [Toco6ue / H.LL.
Mugraxosa. - Kasaup : VM31aTelnbCTBO KHUTY, 2013.- Joctyn u3 DBC «KoHCylIbTaHT
CTYJEHTA»

3.0cHOBbI 06LIEH XMMHUH [DNEKTPOHHbIH pecype] / [Tpece U. A. - CII6. : XUMU3IAT, 2017. —
Toctyn 13 DBC «KOHCY/IBTAHT CTYACHTAY

4 TTpakTuKyM TIO OOIIEH XHMHH [DnekTpOHHBIH pecype]: yueb. mocodue / Tlon pen. C.®.
Jlyuaesa. - 4-€ H3M., nepepa6. u aom. - M. : W3naTenneTBO MOCKOBCKOIO rocy1apeTBeHHOr0
yuusepeuteta, 2005. - (Knaccuyeckui YHUBEPCHTETCKAH yuebnuk). - Hoctym u3 2bC
«KOHCYIBTAHT CTYAEHTA)

5.CripaBOYHHUK 10 XMMHH [DnexTpoHHbIH pecypc] : yueOHOE nocodue / JLH. Baunos, W.JL
Tepdumosa, JI.B. IOmamesa, P.I. Uysuise. - M. : Ipocnekt, 2015. — Jloctyn u3 9BC
«KoHCyabTaHT CTYACHTA»

6.CripaBOYHUK 110 OOIIEH 1 HeopraHM4eCKOH XUMHUH [DnexTpoHHbIH pecype] / Jlnmuan P.A. - 2-e
W3JL., KCIIp. ¥ JO1. - M. : KonocC, 2013. — locTyn 13 IBC «KoHCyIbTAHT CTYACHTA
7.9NeKTPOXUMHYECKHE MPOLUECCHI: METO. yKazaHus 1o Kypey "O6mas xumus" [DIeKTPOHHBIH
pecype] / C.JI. bepesuna, AM. Fony6es, H.H. IByanuanckas, 10.A. IMyukos, I"H. ®aznees. -
M. : VspatensctBo MITY um. H. 3. Baymana, 2011." — [locTyn H3 IBC «KoHCynbTaHT
CTYIEHTa»

7.3.JluTepatypa, W3/1aHHas BHYTPHBY30BCKHIM criocobom

1. CripaBouHble TaOJIMIbI K n1abopaTOPHbIM , MPAKTHYCCKHM paboram u s CaMOCTOSATE/IbHOM
[IOATOTOBKH 10 Kypey “Xumus /. Visanuosa I'.B., ViBanoea T.A.. [Ipoxoposa B.1.

- Kypras, ‘KI'y,2008, - 37 c..
2. MeroaMuecKue yKasaHus Mo TeMaM: Knacchl HEOpraHu4eCKhx coenuHennii; OnpejeneHne
MOJISIPHOM Macchl JKBHBAJIEHTA METALIA; KonuuecTBEHHBIA COCTAB PACTBOPOB; XHMUHCCKAA
TePMOJMHAMMKA;, XUMHHECKas KUHETHKA, XUMHYECKOe paBHOBECHE; pacTBOPbI 971eKTPOJIHTOB;;
XHUMHS BOJBI(OMpEAeIeHHE HKECTKOCTH BOJbl); OKHCJIUTEIBHO-BOCCTAHOBHTEILHEIC peaKLnH;
3NMEKTPOHBIE OTCHIHATIB! 1 9IEKTPOBIIKYIIHE CHIIBL; DJIEKTPOIINS: KOpPO3Hs METAILIOB;.
3. Bompockl H 3a7aud 1O [pOrpaMMHPOBAHHOMY KOHTPOIO JHAHUH CTY/AEHTOB O TEMaM
nabopaTopHbIX padoT.

7.4. Pecypenl cetu VIHTEpHET, HEoBXOIMMBIe LISl OCBOEHH S ANCIUTIIHHEL
http:ffelibrary.ru/defaultx.asp — Hayunas >1€KTpOHHAs 6uGmotexka ELIBRARY.RU.
http:Hwindow.edu.mhmilib — EJIMHOE OKHO nocryna i 57eKTpOHHBIM 6ubIHOTEKaM BY30B
Poccui.
http://biblioclub.ru — Y HUBEPCHTETCKA euoanoreka ONLINE.
http://virtuallib.intuit.ru — BupryaspHas Oubnuoreka «AHTYHUT».

8.ITpy HMCIMOJB30BAHMU DJICKTPOHHOTO obyueHnst ¥ AMNCTAaHLIHOHHBIX 0OpazoBaTe/IbHbIX
rexHonoruii (manee 20 u JIOT) sansTHs [OIHOCTHIO WIIH YACTHYHO TMPOBOAATCA B PCIKHUME
onnaii. O6beM TMCLUMILIMHBL 1 PaCNpe/eICHHE Harpy3Kku rno puaam paGoT COOTBETCTBYCT II. 4.1
Pacnipenenerne 6aioB COOTBETCTBYCT 1.6.2 1160 MoxkeT ObITb U3MEHEHO B COOTBETCTBHH C
pemeHneM Kadeapel, B Clydac nepexona Ha D0 u JIOT B npoiecce OOyueHHS. Pewenue




M CUCTEME OLEHHWBAHHA D.OCTH}I(GHHFI Oﬁyan{JLLlHXCS{
ro npenoaaBaTenﬂ W JIOBOAATCSA [0 CBCACHHA

kabeapbl 00 UCTOB3YEMBIX TEXHOIOIHAX
NPUHAMAIOTCSL  C YYeTOM MHEHHs BEAyLlIC

00yJaroLmuxcs.




Annotanus k paboueii nporpaMme AUCIHUILTHHbI

«XHMHUS

OGpa3zoBaTebHON NPOrpaMMbl BbICLIETO 00pasoBaHHsl —
nporpamMmbl 0axkajaBpuara

15.03.01 MawmunHoCTpOCHHE
HarnpasnenHnoctu: OO0pya0BaHKE U TEXHOJIOIHs CBAPOYHOIO NPOM3BOJACTBA
TpyaoemkocTs aucunminbl 4 3E (144 akajeMHIECKUX YacoB)
Cemectp: 1 (ounas Gpopma 00yueHHs, 3a04Has popma o0yHeHns)
dopma npoMeKyTOUHOH aTTeCTAlMU: IK3aMEH
15.03.05 KoHCTPYKTOPCKO-TeXHOJI0THYeCKoe o0ecnedeHne MAHHOCTPOUTEIbHBIX
NPOU3BOACTB
HanpagnerHoctu: TeXHOIOrHS MALIMHOCTPOCHHSI
Cemectp: 1 (o4nas popma oOyueHws)
dopma MpOMEIKYTOYHOH aTTeCTalMK: IK3aMeH
20.03.01 TexnocdepHas 6e30MacHOCTH
HarpaB/ieHHOCTb: Be30MacHOCTb KH3HEAESTENBHOCTH B TeXHOChepe
Cemectp: 1 (ounas ¢popma oGyueHns, 3aounas Gpopma o0yueHs)
dopma pOMeKYTOYHOH aTTeCTALMK: IK3aMeH

[porpamMmbl CcriciuaJInTeTa

23.05.01 HazeMHble TPAHCHOPTHO-TEXHOIONHYECKHE CPEICTBA
HanpasieHHOCTb: ABTOMOOMIIH U TPAKTOPBI
Cemectp: 1 (ounas Gpopma 00yuenus, 3a04unas Gopma oOyueHns)
dopma poMeKyTOUHOH aTTECTAMH: IK3aMEH

23.05.02 TpancnopTHbIE CPEACTBA CNEUHAIBLHOI0 HA3HAYEH NS
HanpapieHHOCT: BoeHHbIE IyCEHHUYHBIC 1 KOJICCHBIE MALINHBI
Tpynoemkocts aucuuruinabl 4 3E (144 akageMHUyeckyx 4acoB)
Cemectp: | (ounast popma 00yueHus)
dopma MpoMeKyTOYHOH aTTeCTAllMK: JK3aMeH

CoaeprkaHue AMCLMIIMHBI
OCHOBHBIE [OHATHS U 3aKOHbI XHUMHK, CTpOeHHE aToMa, peakMOHHas CrocOOHOCTE
BELIECTB. JJIEMEHTHl XMMHUECKOH TEPMOAMHAMHMKHM M KHHETHKH, TCOPUs M MPAKTHKA
PacTBOPOB, IEKTPOXHMHUYECKHE ITPOLECCHI, XUMHSI IEMEHTOB, 3JIEMEHTBI OpraHu4ecKon
XHMHH U OpraHWYeCKUe MOTMMEPHBIE MATEPHAIBI




