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1.0ObEM JUCIIAIIJIMHBI

Bcero: 3 3auernble equHuUIbl TpynoeMkocta (108 akameMuyeckux yaca)

®opma o0yueHusn
Bun yueOHo# padoThl Ounas
Cemectp
1
AyIUTOPHBIE 3aHIATHS
(Bcero yacoB), 32
B TOM YHCJIe:
Jlexun 16
JlaboparopHbie pabOTHI 16
CamocrosiTesibHas padoTa
(Bcero 4acoB), B TOM 4ucJIe: 76
[ToaroroBka K 3auery 18
KonrponbHas padora -
[pyrue Buapl caMOCTOATEIbHON 58
paboThI
Buja npomexyTouHoit saueT
arrecTanmu (3a4eT, IK3aMeH):
OO0masi Tpy10€eMKOCTh
AUCHUILINHBI U TPYA0EMKOCTH 108
1o ceMecTpaM B yacax:




2.MECTO JUCHHUIIJINHBbI
B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI
XuMHA OTHOCHTCA K o00s3aTenbHOll uacTtu biooka 1. Xumug sBisgercss OIHOM U3
GyHIaMEHTAIBHBIX E€CTECTBEHHO-HAYYHBIX AUCHUILIMH. OHa wH3ydaeT MaTepHAIbHBIA MHP,
3aKOHBI €T0 Pa3BUTHUS, XUMHUYECKYIO (OPMY IBMKCHHS MaTepuu. B mporecce u3ydyeHus: XUMUU
BBIpaOaThIBa€TCS HAy4YHBIH B3IV HAa MHP B IIEJIOM. 3HaHWE XHUMHH HEOOXOAMMO s
TUIOIOTBOPHOM TBOPYECKOH AEATENbHOCTH OaKaIaBpa JIFOOBIX HAIIPABICHUH.

Conep:xkanue (ucHUIIAHBbI. OCHOBHBIE pa3jieJibl

OcHoBHbBIC TIOHSTHSI W 3aKOHBI XuUMHH, CTpPOCHHE aToMa, peaklMOHHAs CIIOCOOHOCTH
BEILIECTB. JIEMEHTbl XMUMHUYECKOM TEPMOJMHAMUKM M KUHETHUKH, TEOpUS U MPAKTHUKA
PacTBOPOB, JJIEKTPOXUMHUYECKUE MPOLECChI, XUMHUS 3JIEMEHTOB, 3JEMEHThl OpraHUYeCKOn
XHMMHH U OPTaHUYECKHE MOJTMMEPHbIC MaTEPHUAIIbI

TpeGoBanuss K BXOAHBIM 3HAHMAM «BXoJHbIe» 3HAHUS, YMEHUS M TOTOBHOCTHU
oOyyJaromerocs: JJis yCIEIIHOTO OCBOCHUs Kypca oOydarouiuecs IOJDKHBI UMETh Oa30BbIC
3HaHUS (PYHIAMEHTAIBHBIX Pa3/Ie]IOB €CTECTBEHHBIX H MATEMAaTHIYECKUX HAYK.

Tembl Kypca coaepkaT CHEIUaTU3UPOBAHHYIO HWH(OOPMAIMI0O U  CIIOCOOCTBYIOT
OCBOCHHUIO B JallbHEHIIEM MPO(EeCCHOHANBHBIX JAUCIUILINH MPO(PECCHOHAIBHOTO IHMKJIA U
po¢)eCCHOHAIBHOTO IUKJIA MAarUCTEPCKOM MOATOTOBKH.

Pesynomamul 00yuenusn oucyunaunsl HeoOXOIUMBI A Ooiee TIIyOOKOro OCBOEHUS

colepkaHuss  NpPOo(QEeCCHOHAIBHBIX  JUCLUUIUIMH, &  TakkKe  JUii  OBJAJCHHS
oOmienpodeccHoHAIBHBIME U TPO()ECCHOHATFHBIMUA KOMIIETCHIIUSMHU.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
Ienn u 3a1a4n 0CBOEHHMA TUCHUTIIUHBI
Lenpto uW3ydyeHUs JAUCUMIUIMHBI «XUMHS» SBISETCS YriyOJleHue HMMEIOLINXCs
IPEJICTAaBICHUM M IOJIyY€HUE HOBBIX 3HAHUM M yMEHMH B 00JACTHM XUMMH, 0€3 KOTOPBIX
HEBO3MOXXHO pEILIEHHE COBPEMEHHBIX TEXHOJIOTMYECKUX, SKOJIOTMYECKUX U ChIPbEBBIX
npooiieM.
3ajauu Kypca:

e @opMupoBaHue Yy O0O0ydalImMXCS OOIEro XUMHYECKOTO MHPOBO33PEHUS U
Pa3BUTHS XUMHUYECKOTO MBIIIICHHSL.

e VYcBoeHue o00bEMa 3HaHMH 1O XUMHMH, HEOOXOAMMBIX JJs H3y4YEHHS
npodeCCHOHATBHBIX UCLIUIUINH.

e (OsHakomyIeHHE O0O0ydYaromMXC € MHOrooOpasueM XHUMHUYECKUX CHCTEM,
IPOSBIIEHUEM XUMHUYECKHX 3aKOHOB B 3KOJOTMYECKMX MU IPOU3BOJCTBEHHBIX
npolieccax, C BbIJICJIEHUEM M HACHTHU(HKAIMEH XMMHYECKHX BEILIECTB, a TaKKe
NPUMEHEHUEM XUMHUYECKHX IPOILIECCOB U 3aKOHOB B COBPEMEHHOM TEXHHMKE U
TEXHOJIOTHH.

KOMHCTCHHI/II/I, (I)OpMI/IpyeMLIe B pC3yJIbTATC OCBOCHUA NUCHUILIINHBI:

CnocobeH pemath TUNOBBIE 3afaud MPOGECCHOHAIBHOU AESITeNTbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHUX M €CTECTBEHHBIX HAYK C MPUMEHEHHEM HH(GOPMAIMOHHO-
KOMMYHHKAIMOHHBIX TexHoJorui (OITK-1)

B pesynbpTaTe ocBOCHHS U3y4EeHHS 00YJarOIIHICS JTODKEH:

3HaTh:

byHIaMEHTAIbHBIC TTOHATHS, 3aKOHBI U TEOPHH KIIACCHUECKOW U COBPEMEHHON XHUMHUHU

(OIIK-1)

YmMmernb:

MPUMEHSATh OCHOBHBIE 3aKOHBl MaT€MAaTUYECKHX W ECTECTBEHHBIX HAyK C NPUMEHEHUEM
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUM i1 UACHTU(DUKAINHU, HOPMYITUPOBAHUS

U pEIICHUs] TEXHUYECKUX M TeXHOoJornueckux mpoonem (OIMK-1)
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aJanTUPOBATh 3HAHUS W YMEHHS, TMOJIyUEHHBIE B KypCe€ XHMHUU K PEIICHHIO KOHKPETHBIX
3aj1a4, CBSA3aHHBIX C MpodeccroHansHou AesrenbHocThio (OITK-1)

Baaners :

HABbIKAMU SKCIEPUMEHTAIbHBIX UCCIIETOBAHUM JIIsl BO3MOXXHOCTH UCIIOJIB30BAaHUS UX B
petieHnn npodeccuonanbHbix 3aaa4 (OITK-1)

WNunukaTtopsl " JIECKPHUIITOPBI YacTH COOTBETCTBYIOIIEH KOMIIETEHIIUH,
dbopmMupyemMold B MpOIECCe M3YYCHHS JUCHUIUIMHBI  «XUMHUSA», OLCHHUBAIOTCS TpHU
MOMOIIU OIICHOYHBIX CPEJCTB.

[Tnanupyemblie pe3yJbTaThl OOYYCHHS 0 TUCHUTIINHE « XUMUS», HHIUKATOPHI
noctwkenns kommnereHuid OITK-1 nmepedyeHs OleHOYHBIX CPEACTB

Ne Kon HaumenoBanme Kon [Inanupyemsie HaumMmeHnosauue
n/n WHANKaTOpa WHAWKATOpa MOCTIDKEHUS | IUIAHUPYEMOTO | pe3yibTaThl 00yUeHHS OLIEHOYHBIX
JTOCTHIKCHUS KOMITETCHITHH pe3yabTarta
KOMIIETEHIIUH 00yueHus CpeacTB
1. NI-1omk1 3HaTh: 3 (UO-1onk-1) 3Haer: 3amauyd MO  TeMaM,
(GbyHIaMeHTaJIbHBIC (dhyHIaMeHTaIbHBIC BOTIPOCHI TECTOB
MOHATHS, 3aKOHBI H MOHATHS, 3aKOHBI U
TEOPUU KJIACCUYECKOH TEOPUH  KJIACCHUYECKOU
1 COBPEMEHHON XUMUH ¥ COBPEeMEHHOH XUMUH
2. N-20mx-1 VYMeTh: npumersnte | Y (UA-20mx.1) Vwmeer: mpuMeHsTh | Bompocst K
OCHOBHBIC 3aKOHBI CUCTEMY PyOSXKHBIM
MaTeMaTHYEeCKUX u (hyHIaAMEHTAIBHBIX KOHTPOJISIM
€CTeCTBCHHBIX HAyK ¢ 3HAHUH IS
TIpUMEHECHUEM AICHTU(DIKAIINY,
HHPOPMALNOHHO- (dhopmynHEpoBaHUSL u
KOMMYHUKAI[MOHHBIX peIICHHUS TEXHUYCCKHX
TEXHOJIOTHI JUISt u TEXHOJOTHYECKUX
UACHTU(DUKAIINY, npodeM
(dbopMmynHupoBaHUs u aIanTHPOBATh 3HAHUS U
peIIeHUsT TEXHHYECKUX U YMEHUS, TIOJIyUYCHHbBIC B
TEXHOJOTHYECKUX Kypce XUMUHN K
mpo0iem, PELIEHHIO KOHKPETHBIX
aJalTUpPOBaTh 3HAHUSI U 3ala4, CBA3AHHBIX C
yYMEHUsl, IOIY4YCHHbIE B TPOECCHOHANBHOI
Kypce XMMHUU K DPELIEHUIO ACATEILHOCTEIO
KOHKPETHBIX 3a1ad,
CBSI3aHHBIX C
poeCCHOHATBHOMI
JIEATEILHOCTHIO
3. NI-30mk.1 Baaners: naBeikamu | B (M-3pomk.13) | Biageer: HaBbIKaMH | BeimonHenune
9KCIEPUMEHTAIBHBIX AKCIEPUMEHTAIBHBIX nabopaTopHBIX PadoT
HCCIeIOBaHUI TSt HCCIIeIOBAHUI o | | 3amuTa
BO3MOKHOCTH BO3MOKHOCTH pe3yIbTaToB
HCIIOIb30BAHUS  HX B HCIIOJIb30BAHUS HX B
peIICHUH peleHuH
poeCCHOHATBHBIX 3a7a4 npo¢heCcCUOHATBHBIX
3ama4

4. COAEPXAHUME JUCIHUIIJINHBI
4.1. Y4yeOHO-TeMATHYECKMII IJIaH

Py6exx | Howmep HaunmenoBanue paznena, TeMbl KonnuecTBo 4acoB KOHTAKTHOM
paszzena, paboThI ¢ mpernogaBaTeIeM
TEMBI Ounas dhopma

JIK | JIb




Py6ex P1 BBenenue. OcCHOBHEIE 3aKOHEI 2

1 XUMUHU

[ICX3, Crpoenue aToma.
P2 XuMuueckas CBSI3b u 2 2
MEXMOJIEKYJIIPHBIE B3aMMOJICUCTBUS
P3 DJIEMEHTHI XUMHUYECKON 2 2
PyGex TEPMOJIMHAMHUKHI
2 P4 Xumuyeckas KWHETHUKA. 4 2
Xumndeckoe papHosecue. Karaims
P35 PacTBOpBI 2 2
DIIEKTPOXUMUYECKHE MTPOLIECCHI
Py6ex P6 6 4
3 P7 BMC u nnactmacchl 2
Utoro 16 16
4.2. Codeporcanue nekyuii:
udp
paznena,l HammenoBanue Tpynoem
TEMBI paszena, TeMbI HanmenoBanue u coaep:xanue JIEKIUU KOCTb,
MACUUILI|  AUCLUIUIMHBI 4achl

WHBI

P2 [ICXD. DNeKTpOHHOE  CTPOGHHME aToMa W CHCTeMaruka | 2
CrtpoeHue aToMa. | XUMMUYECKUX  DJIEMEHTOB. KBanToBo-mexannueckas
Xumuueckas Mozenb aroMa. CTpOEHHE MHOTO3JIEKTPOHHBIX aTOMOB.
CBSI3b u | [lepponnueckas cucrema [[.1.MenzaeneeBa u u3MeHeHUE
MEXMOJIEKYJIIPH | CBOICTB 3JIEMEHTOB UM HMX COEIMHEHUI. Xumuueckas
bl€ cBs3b. OCHOBHBIE THUIIBI M XaPAKTEPUCTUKU CBSA3H.
B3aUMOJICHCTBUS

P3 DIeMEHTHI DneMeHTbI XUMHYECKON TEPMOJUHAMHUKH. | 2
XUMHUYECKON Ounepretnyeckne  d3(P(EKTbl  XUMHYECKUX  peakiuil.
TEPMOAMHAMHUKN | BHYTpeHHSsI SHepruss M OSHTaIbIHSL. Tepmoxumus.

TepMoxuMHUUECKHE 3aKOHBI M ypaBHEHHUS.  OHTAJIbIIUSA
o0pa30BaHMsl XUMUYECKUX COEAMHEHUH. OHTPONUS U €€
U3MEHEHHE ITPU XMMUYECKUX Mpoueccax. DHeprus ['m6oca
1 3Heprus ['eabMronbla U UX U3MEHEHUS! P XUMUYECKUX
nporneccax.  YCJIOBUS CaMOIIPOU3BOJIBHOTO IPOTEKAHUS
XMMHYECKHUX PEAKIUH.

P4 | Xumnueckas XuMuyeckass KHHETHKA. CkopocTb TOMOTeHHbIXH | 4
KMHETHKA. TeTepOreHHbIX  XHMHUYECKUX  peakUui. 3aKkoH
XHUMHYECKOE JEMCTBYIOIMX MacC. 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKUX
paBHOBECHE. peakuuii OT TeMIlepaTyphl. OHeprus  axKTHBAIUH.
Karanus. I'oMorenHslii u rereporeHHelid karanu3 KoHcranTa

paBHOBECHsI U €€ CBf3b C TEPMOJAMHAMUYECKUMU
¢ynkuusamu. [Ipunnun Jle [lartense.

P5 PactBops! PactBopsl. Ormpenenenue U Kiaccu(uKamus pacTBOPOB. | 2
PacTBOpel HEINEKTPOINUTOB M AJIEKTPOIUTOB. BoaHbIe
pacTBOpHI JNEKTPOJIUTOB. ONEKTPOIUTHYECKAS
auccounanusa Boabl. Boaopoaneiii mokaszatens. MoHHBIE
peakiuu B pacTBOpax.

P6 Onekrpoxumuue | OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE u|b6

CKHE IPOLECCHI NEKTPOXUMHUUYECKUE  Tponecchl.  3akoHel  Papages.
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[TonsaTHe 00 AMEKTPOIHBIX MOTCHITMANAX. | aTbBaHMUECKHIE
anemeHntol, OJIC u e€ wu3smepenue. CraHIapTHBII
BOJAOPOJAHBIM  JIEKTPOA W BOJOPOAHAs  LIKaia
noTeHuMaioB.  YpaBHenue  Hepucra.  Daextpoius.
ITocnenoBarenbHOCTh MIEKTPOIHBIX ITPOLIECCOB.
Onpenenenue U KJIacCUpHKAIMsI  KOPPO3HOHHBIX
IIPOLIECCOB. Bunel  KOPpO3MOHHBIX  pa3pyLICHMM.
Knaccudukanuss KOppo3HOHHBIX MPOIECCOB. XUMHUYECKas
KOppo3us.  ODJEKTPOXMMHYECKas KOppo3us. Meronbl
3alUThl OT KOPPO3UU

4.3./labopamopnulit npakmukym

Ulugp Tpynoem
pazzen
HaumenoBanue KOCTb,
Tei/’m pazzena, TeMbl HaumenoBanue u conepxkanue 1a00paTOpHBIX paboT 4achl
JTUCHUTITUHBI (ounas
JTUCLA
TIJIMHBI popma)
P1 Brenenue. Ornpenenenre MOJISIPHON MaccChl 2
OCHOBHBIE 3aKOHBI | SKBUBAJICHTa METaIa.
XUMUU
P2 [ICXND. Crpoenue atoma. [lepuoanueckass  cucrema 2
CTpoeHue aToMa XUMHUYECKUX IJIEMEHTOB. Tunbel XUMUYECKON CBSI3U U
Xumunueckas cssp | CTPOCHHC MOJICKYI
- MeskMo- | PYOexubIid KonTposs Nel (1 gac)
JEKYJISIPHBIC
B3aUMOJICHCTBUS
P3 DJIEMEHTHI Xumuueckasi TEpMOJIMHAMUKA 2
XUMHUYECKOU
TEPMOJIMHAMUKH
P4 Xumuyeckas XUMHUYecKasi KHHETHKA 2
KHUHETHKA.
XUMHYECKOe Py6exubiit konTposib No2 (19ac)
paBHOBECHE.
Karanus
P5 PacTBOpBI PacTBOpBI 251€KTPOIUTOB 2
P6 OneKTpoxuMudeck | OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI 4
M€ TIPOIIECChI Koppo3sus meramios
PyGexHbiit koHTposb Ne3 (1uac)
P7 Opranuueckue Pacno3HaBaHue BOJIOKOH, IJIACTMAcCC M MOJIUMEPOB. 2
MOJIMMEPHBIE
MaTepHuaibl
Hroro 16




S.METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOLIUXCSA
1O OCBOEHUIO JTUCHUITJIMHBbI

IIpy mpociyliMBaHUU JIEKIMM PEKOMEHAYETCS B KOHCIIEKTE OTMEYaTb BCE BaXKHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpsSET BHHMAHHE IPENOJiaBaTelib, B YaCTHOCTH T€, KOTOpPbHIE
HaIlpaBJICHbl HA KAYECTBEHHOE BHIMOJIHEHUE COOTBETCTBYIOIIEH JIaAOOPaTOPHON PaOOTHI.

[IpenogaBaTeneM 3arjiaHUPOBAHO KCIOIb30BAHHE MPU YTCHUU JICKIUN TEXHOJIOTUU
npoOieMHOTO O0yueHus: u nuckyccuu. [loaToMy pexkomeHayeTcss (pUKCHpPOBATh IS ce0s
MHTEPECHBIE MOMEHTBHI C LIETIBI0 UX AKTUBHOTO 00CYK/IEHHUS Ha IUCKYCCUH B KOHIIE JICKIUH.

3a70roM  KayeCTBEHHOTO  BBINOJHEHHS  JTAOOPAaTOPHBIX  paboOT  SABISAETCS
caMoCTOsITeNIbHAsl MOJrOTOBKa K HUM HaKaHyHE MYTEeM MOBTOPEHHS MaTepHaliOB JIEKIIUM.
PGKOMGHI[yeTCSI NOATOTOBUTL BOIIPOCHI IO HCACHBIM MOMCHTAM U O6CYI[I/ITB nux ¢
mpenojaBaTesieM B Hadaje JalopaTopHOl paloThl, KOJUIEKTHBHOIO B3aUMOJICHCTBUS,
pa3bopa KOHKpeTHbIX cuTyauui. [lo3ToMy npuBeTCTBYETCS TPYIIIOBOM METOJ BHIIOJHEHUS
1abopaTopHbIX paboOT, a TaKKe B3aUMOOIIEHKAa U OOCYXIEHUE pPe3yJbTaTOB BBIOJHEHUS
nabopaTopHOil pabOTbI W TONYyYEHHS BBICOKOM OIIGHKM IO pe3ysbTaTaM OCBOCHUS
JUCIUTUIAHBI.

JUIs TeKyImero KOHTPOJIA YCIIEBAEMOCTH JUIsi OYHOH (POpMBI OOyUYEHUS HCIOIB3YeTCs
0alIbHO-PEUTUHIOBAsT CHCTEMa KOHTPOJS M OIEHKH aKaJeMHYecKod akTUBHOCTH. [losTomy
HACTOATCIIbBHO PCEKOMCHAYCTCA TIIATCIIBHO HpOpa6aTI)IBaTI) Marcepuall JUCHUILIMHBI IIpU
CaMOCTOSITENIbHOIM paboTe, ydacTBOBaTh BO BceX (opMax OOCYXKACHHS M B3aMMOJCUCTBHUA, KaK
Ha JICKOUAX, TaK W Ha J'Ia60paTOpHBIX 3aHATUAX B LCIIAX JIYUHICTO OCBOCHHUSA MaTcpualia U
MOJTyYEHUs BEICOKOH OLIEHKH I10 pe3yJIbTaTaM OCBOCHUS AUCIUILIIMHBI

BrimonHeHne caMocTosITeIbHON padOThl MOAPAa3yMEBAET CAaMOCTOSATEIIEHOE N3YUeHHE
pa3aenoB MUCIUILIMHBI, MOATOTOBKY K Ja0OpaTOPHBIM 3aHSTHUSM, MOATOTOBKY K 3a4eTy,
MOJTOTOBKY K pyOE€KHOMY KOHTPOJIIO.

PexoMenayemasi Tpy10€MKOCTh CAMOCTOSTEIbHOM paboThI MIpe/ICTaBIeHA B TaOIUIIE:

Pexomendyemulii pesrcum camocmoamenvHas paboma

Buael
ITudp C&M?CTO}ITGHLH Tpynoe
CPC 0i1 paboThI HaumenoBanue u conepxanue MKOCTB,
CTYACHTOB Yackl
(CPC)

Cl1.1 Meron BaneHTHBIX cBsizeit. ['mOpumuzanms. [lonsitue 8
0 METOJIe MOJIEKYJISIpHBIX opoutanei. CTpoeHHe U CBOMCTBA
MPOCTEUIINX MOJIEKYJT

C1.2PactBopsl. OnpeneneHne u KiaccupuKaius pacTBOPOB. 8
PacTBOpBl HEINEKTPOJIMTOB M  AJIEKTPOJIUTOB. BonHble
YInyOneHHOe | pacTBOPHI HIEKTPOIHTOB. DIEKTPOTHTHIECKAS TACCOHALIS
H3y4cHrC BoJbl. Bonoponsslii mnokasarens. HMoHHbIE peakiuu B
Cl PasACIoB, TEM | pactBopax. KommongHele pacTBOPHI B TPUPOJIE U TEXHUKE.

AUCHUILIAHBL | C1.3  Xumuueckas TepMOJANHAMUKA
JIEKIIMOHHOTO

Kypca C1.3 . Meroapl 3amuThl OT KOPPO3UH: palMOHAIbHOE | 8
MIPOEKTUpPOBaHUE, 00pabOTKa  OKpyXKaroueil  cpensl,
JIETMPOBAHHE,  CO3JAHME  M3O0JIMPYIOIMX  IUIEHOK  Ha
MeTauax, »JIEeKTPOXMMHMYECKas 3amuTa. VHruOHTOpEI
KOPPO3UH.




C2 N3yuenue C2.1 Teopuss XHMHYECKOIO CTPOCHUSI OPraHUYECKHUX 6
paszueios, TEM coequnenuii A.M.bytnepoBa, kiaccupuKaus peareHToB U
JUCIUIUIMHBI HE | peakuuid B OpPraHUYeCcKOl XUMHH, KJaccupukauus u
BOIIE/IINX B HOMEHKJIaTypa OPraHUYeCKUX COCAMHEHUH.

JIEKIIMOHHBIN C2.2CBolicTBa MEPEXOJHBIX METALIOB, - 3JeMeHThl [V -
KypC U VII rpynn. Xwumus 3JIEMEHTOB JKelle3a, UX CIUIaBOB W
MPAKTUYECKHE | XUMHUYECKHE COEIUHEHUS. XUMHS METalIOB MOJIPYIII
3aHATUS MEJU U IIUHKA
C2.3. Hedts, npupoansiii Ta3. CTpoeHUE, XUMHUYECKHE 6
CBOMCTBA, MPOMBILIICHHBIE CTHI0COOBI MOJIyYEeHHUS,
HCIOJIb30BaHUE B HAPOJAHOM XO3SHCTBE.
C2.4. BMC u niactMacchl.

C3 [ToaroToBka k (3.1 Iloozomoexa K 1adopamopHvim padbomam 16
ayIUTOPHBIM (no 2 waca na xasxcooe 3ansamue)
3aHATUSIM C3.2 Iloozomoeka K pydexcHomy KOHmpoao (no 2 uaca Ha 6

Kaxcowvlil pyoesic)
C.3.3 Hanucanue KonmpoavHou padomol

C4 IToaroToBka k C4.1 [loaroroBka K 3aueTy 18
MIPOMEKYTOUHO
it arrecrarun’

M0 TUCIUIUINHE
(3auer)
Utoro: 76
6. ®OH/I OHEHOYHbIX CPEJACTB
JJIA ATTECTAIIUMA 11O JUCHUIIJIMHE
6.1. IlepeueHb OLIEHOYHBIX CPEICTB
l.banpHO-peiiTUHrOBas CcHCTeMa KOHTPOJS H  OLEHKU aKaJIeMHUYEeCKOW aKTHUBHOCTHU

obyuarommxcst KI'Y (st ouHo# popmbl 00ydeHus)
2.Py6esxHbIit koHTpodb 1,2,3 (11t ouHOi (HOpMbI 00yUEeHHS)
3. Bonpocs! k 3aueTy

4.KonTposnpHas padoTa (17151 3a04HOM (popMbl 00yueHMsT)

6.2. Cucmema 6anivono-peiimunzo80il OUYeHKU PAdOmbl 00YUAOUUXCA RO OUCUUNIUHE

Ne | Haumeno Conepxanue
BaHUE
1 | Pacmpen Pacnpeoenenue 6annos 3a 1-ii cemecmp
€JICHNE Buo VP | Ilocewe | Bomo | Pabo | Pyb6eixc | Pybexc. | Pybeoxc. 3a4eT
OayoB Hue JIHEH | maHa | KOHm- Konum- | Konm-
3a Jnekyull u | ue WU | tabopa | ponw polb | poib
CEMECTp JIb 3aru mop- No | No 2 MNo 3
1-i Ta OT HbIX
ceMecTp YeTOB | 3aws-
yueOHO o MUsX
paboTHI. nabop
pabo-
TaMm
bannena | 1,0u 0,5 | 2 3a 1 12 12 12 30
A nab.
OyeHKa Pab.
Tpies 3a JIK. | Bcero 8 Ha2-m | Ha4-m
— 8,0 7 3aHATH | Tabopar | nmabopar | Ha  7-m
) 3a JIb-4 | paGotr | imo 1. | opuom | opHOM | mabopato

9




Bcero 12 | 7*2= | Makcu | 3aHSTUH | 3aHATHH | PHOM
14 MyM 3aHATUU
8,0
Kpurepuit 60 1 MeHee OaJTOB — HEYIOBJICTBOPUTEIHLHO (HE3aYTEHO);
nepecyera 61...73 — y10BIETBOPUTEIILHO;3aUTEHO
0aJToB B 74... 90 — xoporo;
TPAAUIMOHHYIO 91...100 — oTniuyHO
OLICHKY IO
UTOTaM paboTHI
B CEMECTpe U
HK3aMEHa
Kputepuii nomycka k Jlyia nomycka K MPOMEXYTOYHOM aTTECTAlUU MO AUCIUILTUHE
IIPOMEKYTOUYHON 3a ceMecTp 00YyJaroUuiics TOJKEeH Ha0paTh M0 UTOraM TEKYIIETO U
aTTecTaluu, pyOexxHoro KoHTposned He Menee 51 Oamra. B cioywae ecim
BO3MOKHOCTH oOydaromuiicss HaOpan meHee 51 Oaia, TO K aTTeCTAIMOHHBIM
MOJTyYeHUSs UCIBITAHUSM OH HE JOMYCKAaeTCs.
aBTOMAaTUYECKOTO Jns  nonyueHuss 3adera 0e3 NIPOBEACHUSI  IIPOLEAYpPbI
JK3aMeHa MPOMEXKYTOUHOM  arTecTaluu  OOydarmeMycss  HEOOXOAUMO
(HaLMOHAJIBHOM OLIEHKH) | HA0paTh B XOJ€ TEKYIIEro M pyOeXHbIX KOHTpojeill He MeHee 61
o IUCHUIUTMHE, | Oamia. B 3ToM ciayyae uTor OaiibHOM OLEHKH, MOTy4aeMoi
BO3MO>KHOCTh 00y4aromuMcsi, OpeAeseTCs 0 KOJIMYECTBY 0alIoB, HAOpaHHBIX
noslyueHuss OOHYCHBIX | MM B XOJ€ TEKYyIIero W pyOekHbIX KoHTponed. Ilpm sTom, Ha
OayoB YCMOTPCHHE TpernojaBaresi, OaibHas OICHKa O0O0ydJaromerocs

MOKET OBITh TOBBIIIEHA 3a CUET IMOJIYYCHHUS JOTOJHUTEIbHBIX
OaJIJIOB 32 aKaJIeMUYECKYI0 aKTUBHOCTb.

OO0yyaronuiicsi, UMEIOUINI MPaBO Ha TOJyYEHUE OLEHKU 0e3
MIPOBEACHUS TPOIEAYPHl MPOMEKYTOYHOM aTTECTaIllMU, MOXKET
MOBBICUTH €€ MyTeM CJJa4M aTTeCTAI[MOHHOTO UCIbITaHus. B ciyyae
MOJIydeHUs OOydYaroIIMMCSl Ha aTTEeCTAallMOHHOM HCHbITaHuu ()
0amIoB UTOT OaNIbHOM OIEHKU MO JUCIHUIUIMHE HE CHUYKAETCH.

3a akaJeMHuYecKyl aKTHMBHOCTh B XOJI€ OCBOCHHUSA
JTUCITUIIMHBI, y4acTue B Y4eOHOM, HaydHO-HCCIEAO0BaTEIbCKOM,
CIIOPTUBHOW, KYJbTYPHO-TBOPUYECKOM u 00111eCTBEeHHON
JNESTENIbHOCTH  OOydYaromiemycsi  MOTyT  OBIThb  HAYMCICHBI
JIOTTOJTHUTEIIbHBIE OaJIITBI. MakcumainbHOE KOJINYECTBO
JOTIOTHUTENFHBIX ~ 0aUIOB 32  aKaJeMHYeCKyl0  aKTHBHOCTH
coctanset 30.

OcHoBaHMeM MJi TIOMY4YEHHUS JIOTIOJHUTENbHBIX OaioB
SIBJISIFOTCSL:
- BBIMIOJIHEHUE JIOMOJHUTENBHBIX 3a/laHuil 1O JUCIHUIUINHE;
JIOTIOJTHUTEbHBIE 0aJUThl HAYUCIISIFOTCS TIPETO/1aBaTelieM;
- yyacTHE B TEYEHHE ceMmecTpa B y4eOHOH, Hay4YHO-
HCCIIE0BATENBCKOM,  CIIOPTUBHOM, KYJbTYPHO-TBOPYECKOM U
obmiecrBeHHOM AesitensHocT KTV,
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Dopmbl u BUJIbI B crmydae ecnmm K MPOMEKYTOYHOH aTTecTaluu (3adeTy)
yueObHO#l paboThl jans | HaOpana cymma MeHee 51 Oamna, oOydwaromemycss HEOOXOIMMO
HEYCIEBAIOIINX HaOpaTh HEJOCTaloUlee KOJWYECTBO OAJIJIOB 3a CYET BBIMOJIHEHUS
(BOCCTAaHOBHMBIIMXCSI HA | JIOMIOJIHUTENIBHBIX 3a/laHUi, J0 KOHIA TMOCJIeIHeH (3a4eTHOM)
Kypce 00y4eHUs) | HEJIEIH CEeMECTpa.

00yJaromuxcst s | JInkBUganMs akaJeMHUYeCKUX 3aJJ0JDKEHHOCTEH, BOSHHUKIINX H3-3a
MOJTyYeHUs pa3HOCTU B Y4e€OHBIX IUIaHAX MPHU NEPEBOE WU BOCCTAHOBIICHUU,
HEIOCTAIOUINX OAJIOB B | IPOBOJAUTCS IYT€M BBINOJHEHHS JOMOJHHUTEIBHBIX 3aJaHUH,
KOHIIE CeMecTpa dbopMa 1 00beM KOTOPBIX ONPEAEIIIeTCs IPernoaaBaTeIem.

6.3. [Ipouenypa oueHUBaHUS Pe3yJbTATOB OCBOCHHS JUCHMILIUHbI

Peanuzanuss nporpaMMbl  AUCHUIUIMHBL  «XHUMHS» MPEIyCMAaTPUBAET LIMPOKOE
MPUMEHEHUE PA3IMYHBIX 00Pa30BATEIbHBIX TEXHOIOTHIA.

Meroaunueckue MaTrepuabl, OTpeIEIAIONINe MPOLIeAYPbI OIICHUBAHUS
00pa3oBaTeNbHbIX PE3yJIbTaTOB, MPHUBEACHBI B Yy4EOHO-METOJUYECKOM KOMILIEKCE
JUCLUTLITUHBI.

KouTponp kayectBa 3HAHUN JOJDKEH OBITh IIeNIEHANPAaBICHHBIM, OOBEKTHUBHBIM,
BCECTOPOHHUM, PETYJISIPHBIM M WHIUBUYyAIbHBIM. MHANBUyaTu3auio KOHTPOJIS 3HAHUMN
yIOOHO OCYHIECTBIATH C TIOMOINBIO HMHAMBHUIYANbHBIX KOMIUIEKCHBIX  3aJaHUM,
COCTaBJICHHBIX K KaXXJIOMY U3y4aeMOMY MOJIYIIIO.

MHoroBapuanTHOE KOMIUIEKCHOE 3a/laHH€ COCTABIIETCS B BUJE TAOJHUIBI C YUCIOM
BAPUAHTOB, PAaBHBIX YHCIY CTYACHTOB B TpYIIE, Pa3HOTO YPOBHSA CIIOXKHOCTH, YTO
MO3BOJIAET KaXIAOMY OOy4aromiemycsi BBIIOJHUTH €ro. BaXHO OTMETUTh Takke, YTO
MHOTOBApUAHTHBIE KOMIUIEKCHBIC 3aJaHUs JAal0T BO3MOXKHOCThH YCIEIIHO OCYIIECTBIISITH
CBSI3b MaTepuajia JaHHOTO MOJYJIS C paHEEe U3YYEHHBIM MaTepuanoM. Takue 3aJaHusi MOT'YT
MMETh PENPOIYKTUBHBIN, TBOPYECKUI U Pa3BUBAIOIIMMI XapaKTep.

B kauecTBe mnpumepa MNpuBEIEM MHOTOBAPUAHTHOE KOMILJIEKCHOE 3aJaHHE€ K MOJYJIO
«lIepBoHauanbHbIE XUMUYECKHE MOHATUS. KacCchl HEOPraHMYECKUX COCTUHEHUIN»:
1. OcymiecTBuTEe IpeBpalCHHUS.
2. CocTaBbTe ypaBHEHHS PEaAKIUH.
3. Ha3oBuTe Bce BEUIECTBA U YKAKUTE, K KAKOMY KJI1acCy CO€IMHEHUH OHM OTHOCSITCSI.
4. B mociiemHeM ypaBHEHUHN PAaCCUUTANTE MaCCOBYIO JIOJIIO DJIEMEHTA MeTalia (1o BEIOOPY).
5. PaccumnTaiiTe 5KBUBaJIEHT MEPBOrO BEIIECTBA B IEPBOM YPaBHEHUH.
6. [TosmyunTe 3TO BEIIECTBO BCEMHU U3BECTHBIMU CIIOCOOAMH.
Ne BapnanTa
1C— C02 — H2C03 — N32C03 - BaC03
2 Na — NaOH — Na,CO3 — NaHCO3; — CO,
38— SOZ — HzSO3 — N32503 - NaH803
4 C|2 —HCI — NaCl — Na2804 — NaHSO4
5 CaO — Ca(OH),; — CaCO3 — Ca(HCO3); — CaCO3 — CaSOy
6 Al— Al,03 — AlCI3 — Al(OH)3 — Al,03 — AI(NO3)3
LAI(OH)SO,

7 Cr — CrO — Cr(OH); — Cr(OH)NO3 — Cr(NOs3),
8 Zn — ZnSO,4 — Zn(OH)2 — 7Zn0O — Nay,Zn0; — Zl’l(OH)z - Zn(N03)2
9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH)4]

Cr(NO3)s4 LCr(OH);
10 Al(SO4)3 —Al(OH)3— Al,03 —Na[Al(OH)4] — Al(OH)3

Jiis oby4daromuxcs, cnado yCBOMBIIUX MaTepHal, MPUBOJIUM aITOPUTM BBIMOTHEHUS
3a1aHuA.

Ecnu xe oOywarommiicss BBIOJHUT 3aaHHe Ooliee OPUTHMHAIBHBIM CIIOCOOOM, €r0 HUTOTOBBIN
Oan MOBBIIIAETCS. Taxoke oOydJaroremycst MIPEAO0CTABIISIETCS BO3MOYKHOCTh
MPOWLTIOCTPUPOBATH TPYIIIE X0 CBOMX HECTAHJAPTHBIX MBICIIEH.
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[IpumeHeHne MHTEPaKTUBHBIX (popM oOyueHHs BKItOYaeT OOIIEHHE C IPEroaaBaTesieM B
MHTEpAaKTUBHOM pexkuMme. llpenmnonaraercs mpUMEHEHHE WHTEPAKTHBHBIX (GopM oOydeHus
CIEeYIOIUM 00pa3oMm:

1) HEeMMHUTAIMOHHbBIC, T.C., HCIOJIb3YeMbIe B paMKax TPaTUIUOHHBIX (OpM ydeOHOMI
NeSITeNbHOCTH (JIEKLUH, JTa0OpaTOpHBIC 3aHITHSA)

2) UMUTALMOHHBIE (WUTPOBBIE W HEHUIPOBBIC), MPUMEHEHHE KOTOPBIX CBSA3aHO C
MCTOJIB30BAaHUEM B YUEOHOM IpoLiecce HOBBIX (hOpM 00yUEHUsI.

Py6exxnpiii KOHTpoJIb Nel mpoBOAMTCS B MUCBMEHHOW (hopMe B BUJE pelieHus 4 3a1ad u
OTBETA Ha BONpPOC. 3a pelieHue 3a1auu -2,5 0asia, 3a OTBET Ha Bonpoc 2 6amna. Bpewms 1 yac.
MakcumainesHas olieHKa- 120au10B

PyGexub1ii KoHTpOIs No2 TpOBOJAUTCS B MUCBMEHHOH (hopMe B BUJE PEIICHUSI TECTOBOTO
3amanusi, cocrosmiero u3 20 Bompocos. 3a npaBwibHBINA oTBeT ¢ 1 o 18 — 0,5 Gamos, 3a 19-20
no 1,5 6amna. Bpems 1 wac. MakcumanbHas onieHka- 126aos

Py6exubiii KOHTpOIb Ne 3 MpoBOAUTCS B MUChbMEHHOH (hOopMe B BHJIE pEIIEHUS TECTOBOTO
3ananus u3 20 BOIPOCOB ¢ MOsICHEHHEM. 3a MpaBuiIbHBIN oTBeT ¢ 1 o 18 — 0,5 6amnos, 3a 19-20
no 1,5 6amna. Bpems 1 wac. MakcumanbHas ornieHka — 12 6amioB

3a4yeT IpOBOIUTCS B MHUCBMEHHOW (OpME MO CHHUCKY BOMpPOocoB. OOyJaromuiicss oTBeyaeT
Ha 4 Bompoca. 3a mpaBWIbHBIN oTBeT- 7,5 OamioB. [logroroska k oTBeTy 3anumaer 60 muH. B
cirydae He0OXOJMMOCTH BO3MOYKHA JIOTIOJTHUTEIBHO YCTHAs Oecena

Pe3ynbTarhl TEKyIIero KOHTPOJIS YCIIEBAEMOCTH U 3aueTa 3aHOCATCA MpernojjaBaTesieM B
3a4€THYIO BEIOMOCTb, KOTOpasi C1a€TCsl B OPraHU3aLlMOHHBIN OT/I€] MHCTUTYTA B JICHb 3a4€Ta U
BBICTABIISIETCS B 3aYETHYIO KHIDKKY 00Y4YaroIIerocs.

6.4. IlpuMepsbl O1LIeHOYHBIX CPEACTB AJ Py0esKHOro KOHTPOJISI U 3a4eTa
Py0esxxnbiii KoHTpOIb Nel
1. Ompenenute KOJIMYECTBO BELIECTBA SKBUBAJIEHTA M MOJISIPHYIO MacCy 3KBHUBAJICHTOB
docdopa, kucnopoaa u 6poma B coenunenusax PHi, H,O, HBr.
2. U3 1,3 rugpokcua MeTaiia noiaydaercs 2,85 r ero cynbdara. BeraucanTte MOISpHYIO Maccy
SKBHUBAJICHTA 3TOTr0 MeTaiia. Omeem. 9 T/MOJb.
3. Okcua  TpexXBaJCHTHOTO  djieMeHTa  coiepxuT  31,58%  kucnopoma.  Beraucnure
MOJIIPHYI0O MacCy ASKBHUBAJIEHTa, MOJISPHYIO W aTOMHYIO MacChl 3TOTO 3JIEMEHTA.
4. Yemy paBeH HpU H.y. SKBHUBAJICHTHBIM 00beM Bojopona? BelunmciuTe MOJSpPHYIO Maccy
SKBUBAJIEHTa METajula, €ciu Ha BoccTtaHoBieHue 1,017 r ero okcuaa m3pacxoaoBanoch 0,28 1
Bojiopoaa (H.y.). Omeem: 32,68 r/MOb.
5. B 2,48 r okxcuaa ojHOBalieHTHOro Mertaiuia coaepxutcs 1,84 r meramna. Beramcnure
MOJIIPHYIO MacCy SKBMBAJIEHTa MeTalllla M ero okcuaa. Yemy paBHa MOJISIpHAsE 1 OTHOCUTEIbHAS
aTOMHas Macca 3TOro merasmia’?
6. UeMmy paBeH mpu H.y. SKBUBAJICHTHBIH 00BeM kuciopoma? Ha coxuramme 1,5 1
JIByXBaJIGHTHOro MeTtayuia tpebdyercs 0,69 1 kucnopona (H.y.) BeluuciuTe MONSpHYIO Maccy
HKBHUBAJIEHTA, MOJISIPHYIO MacCy U OTHOCUTENbHYIO aTOMHYIO Maccy 3TOT0 MeTaJla.
7. U3 3,31 r auTpara meramia noiaydaercs 2,78 r ero xjopuaa. Berauciaure MosipHYI0 Maccy
9KBHUBaJIeHTa 3Toro Metaiia. Omeem: 103, 6 T/MOIb.
8. Hamumure ypaBuenue peakuuii Fe(OH); ¢ XJI0poBoIOpomHO# (CONSHOI) KHCIOTOU, MpU
KOTOpBIX 00pa3yloTcsl CIEAYIOLIUE COEIMHEHHUs JKele3a: a) XJOPHJA JAUTHApPOKcokenes3a; 0)
JTUXJIOPUI THUIPOKCOXeNe3a; B) TPUXJIOPUA Kelle3a. BbIUuMCIuTe KOJUYECTBO BEILIECTBA
HKBHMBAJIEHTAa U MOJISIpHYIO Maccy 3kBuBajieHTa Fe(OH)s B kax10il U3 3THX peakuui.
9. M30bITKOM TUAPOKCHIA KallKs MOACHCTBOBAIM Ha PacTBOPHI: a) auruapodocdara kamus, 0)
Hutpara guruapokcosucmyta (l11). Hanumure ypaBHenue peaxuuii 3tTux Bemiects ¢ KOH u
OIPEAEINTE KOJINYECTBO BELIECTBA SKBUBAJIEHTOB U MOJISIPHBIE MACChl SKBUBAJICHTA.
10. Ilpwm B3ammoneiictBum 3,24 T TPEXBAJICHTHOTO METajula C KUCIOTOH Bhiaensercs 4,03 i
BOJIOpoJia (H.y.). BeluMciuTe MOJSpPHYIO Maccy SKBUBAJIEHTA, MOJSIPHYIO U OTHOCHUTEIHHYIO
ATOMHYIO MacChl MeTaJljIa.
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11. Hcxops n3 MOJIIpHOM Macchl yriiepojia M BOJBIL, ongez[enme a0COIOTHYIO Maccy aToma
yriiepoJia U MOJICKYJIbI BOABI B Tpammax. Omeem: 2,0 - 107 13,0 102

12. Ha meirpammsammio 9,797 1 oprodochopHOl KHCIOTHI M3pacxooBaHo 7,998 T
NaOH. Breluuciure KOJWYECTBO BEIIECTBA SKBUBAJICHTA, MOJSIPHYIO MacCy SKBUBaJeHTa U
ocHoBHOCcTh H3PO4 B 3TO# peakuuu. Ha ocHoBaHMM pacueTa HamUIIUTE YpaBHEHUE PEAKIUU.
Omeem: 0,5 Moib; 49 r/mons; 2.

13. Ha ne#itpanuzanuto 0,943 r ¢pocdopucroii kuciaorsl H3POs uzpacxogosano 1,291 r KOH.
Brrauciure KOJIMYECTBO  BELIECTBA HKBHUBAJIEHTa, MOJISIPHYIO Maccy OSKBHBAJICHTa U
OCHOBHOCTH KHCJIOTHI. Ha OCHOBaHMM pacueTa HamuiuuTe ypaBHeHHe peakuuu. Omegem: 0,5
MOJIb; 41 r/Mo07B; 2.

Hanummure ux nonHele ypaBHEHHUSL.

14. Hanummwre 31eKTpOHHBIE POPMYIIBI ATOMOB 3JIEMEHTOB C MOPSAAKOBBIMU HOMepamu 9 u 28.
[Toxaxkute pacrpesne’aeHle 3JIEMEHTOB AITHUX aTOMOB I10 KBAaHTOBBIM sueiikamM. K kakomy
AIEKTPOHHOMY CEMEUCTBY OTHOCHUTCS KaXKIbIH U3 ATUX AJIIEMEHTOB?

15. HanummuTe 31eKTpOHHBIE (OPMYIBI aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMH HOMepamMH 16 u
26. Pactipenenure 37€KTPOHBI ATUX aTOMOB 0 KBAaHTOBBIM siueiikam. K KakoMmy 3J€KTpOHHOMY
CEMENCTBY OTHOCHUTCS KaXbI U3 3TUX JIEMEHTOB?

16. Kaxkue opOuTamy aToMa 3amOJHSIOTCS JJIEKTpoHamu paunbiie: 4d wau 5S; 6S wmam 5p?
[Touemy? Hamummte 37eKTpOHHYIO (hOpMyITy aTOMa 3JIEMEHTa C MOPSAIKOBBIM HOMEpOM 43.

17. Yro Takoe wusorombl? YemM MOXHO OOBSICHUTH, YTO Y OOJIBIIMHCTBA DJIEMEHTOB
NEPUOANYECKON CUCTEMBI aTOMHBIE MACChl BBIPAXaOTCS JPOOHBIM yucioM? MOryT Jid aToMbl
pa3HBIX AIIEMEHTOB UMETh OJIMHAKOBYIO Maccy? Kak Ha3bIBalOTCS 10J00HBIE aTOMBI?

18. Kakoe MakCMMalbHOE YHUCIIO JIEKTPOHOB MOTYT 3aHUMATh S-, p-, 0- u f-opOuTanu naHHoro
sHepreTudeckoro ypoBHs? [louemy? Hamummre siexTpoHHYI0 (QopMyny aroma 3JEMEHTa ¢
NOPSAKOBBIM HOMEpoM 3 1.

19. KBanToBBI€ yKCIa JUIsl 2IEKTPOHOB BHEUTHETO YHEPTETUUECKOTO Y POBHS aTOMOB HEKOTOPBIX
3JIEMEHTOB UMEIOT CJIEAYIOLIUE 3HAUECHHUS:

nN=41=0,m=0;mg==% ” Hanumure ANEKTPOHHBIE (POPMYIIBI ATOMOB 3TUX DJIEMEHTOB U
OIIPEJICTINTE, CKOJILKO CBOOOAHBIX 3d-0pOuTanell CONEpKUT KaKIbIH U3 HUX.

20. B gem 3aximouaercs npuniun [laymu? MosxeT 11 ObITh Ha KAKOM-HUOY/Ib [TOlypOBHE aTOMa
p7- W dlZ-BJ'IeKTPOHOB? [Touemy? CocrtaBbTe SJIEKTPOHHYIO (OpMYITy aToma 3JIEMEHTa C
MOPSIKOBBIM HOMEPOM 22 U YKaXUTE €r0 BaJICHTHBIE DJIEKTPOHBI.

21. Yro Takoe sHeprus woHU3anuu? B kakux eauHUIaX oHa BhIpaxkaeTcs? Kak m3mensercs
BOCCTAHOBUTENIbHAsI AKTUBHOCTb S- W [P-DJIEMEHTOB B TIPYIIAX MEPUOJUYECKONH CHCTEMBI C
yBeJIMYEHHEM NopsiikoBoro Homepa? [louemy?

22. Yrto  Takoe 3J1EKTPOOTpHUIATeNbHOCTh? Kak M3MeHseTcs 3JIeKTPOOTPHULATEIbHOCTh P-
AJIEMEHTOB B TEpUOJE, B TPYIIE MEPUOJUYECKOM CHUCTEMBI C YBEIMYEHHEM MOPSIKOBOIO
Homepa? Ilouemy?

23. MHcxomss W3 TOJNOXKEHUS TepMaHUs, MOJMOJECHA M PEHHsI B IMEPUOJIUYECKOI cHCTEMeE,
COCTaBbTE€ (OPMYINBI BOJOPOJHOTO COEAMHEHHUS TepMaHUs, OKCHJAa MOJIMOJEHAa U PEHUEBOU
KHUCIIOTBI,  OTBEYAIOLME HUX BBICIIEH CcTeneHu okucieHusd. M3o0pasute ¢GopMynbl 3ITHX
COEMHEHUH rpaduyecKy.

24. Yto Takoe CpOACTBO K 3JEKTpoHY? B Kakux eIWHUIAX OHO BBIpa)KaeTcs? Kax
W3MEHSAETCS OKHUCJIUTEIbHAS aKTUBHOCTb HEMETAJUIOB B  IEPUOJE U B TpyIIe
MEPUOIUYECKON  CHUCTEMBI C YBEJIMYEHHEM IMOPSAKOBOro Homepa? OTBET MOTHUBHUPYHTE
CTPOEHHEM aTOMa COOTBETCTBYIOLIETO JIEMEHTA.

25. Kakyio XMMHUYECKYIO CBSI3b HA3bIBAIOT BOJOPOIHON? MeXIy MOJEKyJaMH KaKhX BEIIECTB
oHa obpasyetcs? [Touemy HoO u HF, nmes MeHbIIyI0 MOJIEKYIISIPHYIO MaccCy, IJIaBsITCA U KUIIAT
npu 0oJiee BBICOKUX TeMIIepaTypax, 4eM UX aHaJIoru?

26. Kakyro XMMHMYECKYyl0 CBs3b Ha3blBaloT HOHHOH? KakoB MexaHus3m ee oOpa3zoBaHus?
Kakue cBoiicTBa MOHHOW CBS3W OTIMYAIOT €€ OT KoBajieHTHoW? [IpuBenuTe nBa mpumepa
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TUMIUYHBIX HWOHHBIX COCOUHEHWH. Hamummre ypaBHEHHsI MPEBPALICHHUS COOTBETCTBYIOIIMX
HMOHOB B HEHTpPAJIbHBIE ATOMBI.
27. Uro ciieqyeT MOHUMATH O] CTETICHBIO OKHCIIeHUsT aToMa? OmpeneianTe CTeNeHb OKHCICHUS
aToMa YIJIepoJla U €ro BaJIEHTHOCTb, OOYCJIOBJIEHHYIO YHCIIOM HECHApEeHHBIX AJIEKTPOHOB, B
coequnenusax CHy, CH3;OH, HCOOH, CO,.
28. Bopruncnute MOJISPHYIO KOHIICHTPAIUMIO M MOJSIPHYIO KOHIIEHTpaluio SkBHBasieHTa 20%-
HOTO PacTBOpa XJIOpUAA KaJbIUs IUIOTHOCTHIO 1,178 r/em®. Omeem: 2,1 M; 4,2 u.
29. Uemy paBHa MoJsipHast KOHLIeHTpauus skBuBanenta 30%-noro pactsopa NaOH mioTHOCTBIO
1,328 r/cM®? K 1 11 9T0r0 pactBopa mpuOaBUiIH 5 11 BOABL. BIducInTe MacCOBYIO (IIPOLEHTHYIO)
JIOJIFO TIOJTy4E€HHOTO pacTBopa. Omeem: 9,96 H.; 6,3%.
30. Kakoit 06vem 0,3 H. pacTBOpa KUCIOTBI TpeOyeTcss s HeHTpanu3alu pacTBOpa,
coxepxariero 0,32 r NaOH B 40 cm? Omeem: 26,6 ove.
PyOe:xubiii koHTpOsb Ne2 (IIpumep ¢ oTBeTOM)
Bapuanr 1
1.DHepreTrka XUMHUYECKHX MTPOLIECCOB PACCMATPUBACTCS B pa3jiee XUMUU:
a)TepMOJIMHAMUKA; 0) KHHETHUKA; B)KOJUTOUIHASI XUMHUS; T) DIIEKTPOXUMHUSI.
Ipasunvhwiti omeem: a)TEPMOAMHAMHUKA;
2. TerutoBoii 3 PeKT peakuy He 3aBUCHUT:
a) OT arperaTHOro COCTOSIHUS BEUIeCTBa; 0) OT MPUPO/IbI PEarupyrOUX BEIIECTB;
B) OT TEMIIEPATYPHI; T') OT IYTH PEAKIIIH.
Ilpasunvhoiti omeem: T) OT MyTU PEAKIIHUH.
3.1st KaKo¥ M3 MPUBEJACHHBIX PEAKIINU U3MEHEHHUE SHTAIBITMA COOTBETCTBYET CTaHaPTHOU
sHTanbnuu odpazoBanus MgCO3(k):
a)MgO(k) + CO2(r)= MgCO3(k);
6)Mg(x)+C(rpadur)+ Os(r) = MgCO3(x);
B)Mg(x)+C(rpadur) +3/20,(r) = MgCO4(K);
r) Mg(x)+C(rpadut) +302(r) =2 MgCOs(k);
Ilpasunvhwiti omeem: B) Mg(x)+C(rpadur) +3/20,(r) = MgCOs(K);
4 Mzmenenue sutanbnuu peakuu PbO;y (k) + 2C(rpadur) = Pb(x) + 2CO(T) paBHO:
a)-55,61; 6) 55,61 B) 166,13; ) -166,13
Ipasunvnwviti omsem: 6) 55,61 xJx
5."3menenue sueprun ['u66ca B 9T0¥ K€ peakiuy paBHO:
a) 55,55, 60) 81,72; B) -81,72; 1) -55,55
Ipasunvroiti omeem: 1) -55,55 xJIx
6./I3MeHeHne YHTPONHH B 3TOM e MPOIIecce PaBHO:
a) -372,68; 6) 180,46; B) 372,68; 1) 319,25;
Ipasunvnwviti omeem: B) 372,68 JIx/K
7.JlaHHas peakius ABIsSETCA:
a) SHI0TEPMHUYECKOH, CAMOIIPOU3BOIBHOM; 0) SK30TEPMHUECKOM, CAMOIPOU3BOIBHOM;
B) DHJIOTEPMUYECKON, HECAMOIIPOU3BOJIbHOM; I') 9K30TEPMUYECKON, HECAMOIIPOU3BOJILHOM.
Ilpasunvhoiti omeem: a) SHAOTEPMHUUECKOM, CaMOTPOU3BOIBHOM’;
8.Eciu s peaknuu 2Ha(r) + O7 (1) = 2H,0(1) ee ckopocts paBHa 0,45, C(H2) =3 mouns/1, C(O;
(r) = 1 MomB/, TO KOHCTAHTA CKOPOCTH PaBHA
Ipasunvroiii omseem: 0,05
9.Cxopoctb peakiuu 4HC1(1) + Oz(r) = 2H20(r) + 2Cly(T) ipu yBeIHUEHUH TaBICHUS B
cucTeMe B 3 paza BO3pacTeT B pasa;
IIpasunvrwiii omseem: Bo3pacteT B 243 paza
10.MaremaTrueckoe BbIpaKE€HNE 3aKOHA JICCTBUS Mace ISl peakiuu
Fe 03 (x) + 3CO(r) = 2Fe (k)+ 3CO2(1)
a) W =k C pe20sCco 6) W = Kk Crez0, Cco ; B)W =k C3co W = k-Ccop;
Ipasunsroii omeem: B)W = k C3co
11.YpaBHeHne AppeHnyca UMeeT BUJL
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AV2V1 =" Gyr2/k=y"""; B) ink = Ea/ RT; r) k = k, exp(-Ea/ RT).

Ipasunvnoiii omeem: ; T) K = K, exp(-Ea/ RT).

12 Hopsinox peakiuu 2Fe** +Sn?" = 2Fe* +Sn™* 1o xenesy pasen

a)l 6)2 B3 14

IIpasunvrwiii omeem: a)l

13. TemneparypHbIii K03pdUIHMEHT paBeH 3. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKIIUH MPH
YBEJIUYCHUHU TEMIIEPATyphl HA 20°C:

a)6;06)5;8)9;1)8?

Ilpasunvnwviii omeem: B) B9 pas;

14.B cootBerctBuu ¢ nnpuHnunom Jle [llarenbe, yMeHbIIEHHE KOHIEHTPALIMU TTPOTYKTOB
PEaKIUU CMEIIAET PABHOBECHE PEAKIIUU

a) B CTOPOHY MCXOJHBIX BEIIECTB; 0) B CTOPOHY MPOAYKTOB PEAKIIUH ; B) HE CMEIIAeT
Ilpasunvhuiti omeem: 0) B CTOPOHY MPOAYKTOB pEaKIUU

15.Beenenue nzopitka HC1(1) B peakuuio CuyO(k) + 2HC1(r) = 2CuCl; (x) + H20 (1) cmecTut
paBHOBECHE

a) BJICBO; 0) BIPABO; B) HE CMECTHT

IIpasunvnwiii omeem: 0) BIIPaBo;

16.Bo ckOIBKO pa3 MOBBICUTCSA CKOPOCTh MpsaMoit peakuuu N2(1) + Oz(r) =2NO(r) npu
TIOBBIIIICHUH JIABJICHHSI B B CHUCTEME B 4 pasa:

a)B16; 6)B8; B)B4; 1) B 32

IIpasunvrwiii omeem: B a) B 16 pas;

17.B kakyto CTOPOHY CMECTHTCS paBHOBecHE peakiuu (1. 16) mpu MOBBIIICHUN JaBICHUS:
a) BIeBO; 0) BIIPaBO; B) HE CMECTUTCS.

Ilpasunvhwiti omeem: B) HE CMECTHUTCSL.

18.Eciu T =4870 K, a KpaBn = 107, To n3menenue sHepruu ['nboca

AG pasno 279,74k k.

Ipasunvnoii omeem: AG pasno 279,74k ]JIx.
19.Ecniu koHcTanTa paBHoBecus Kc = 2,2 mis peakuuu 2NO(r) + O (1) = 2NOx(1), a
paBHOBecHbIe KoHIIeHTparuu [NO]=0,02 mons/n [NO2] = 0,03 Monb/11, TO ucXoaHast
KOHIEHTpalus KUCIOPO/ia paBHa MOJIB/JI
IIpasunvuviti omeem: 1,038 Monb/n
20.Ecnu cKopoCTh peakliiy yBeIUYMBaeTcs B 2 pasa MpH MOBbIILIEHUH TemnepaTypsl ot 22°C 1o
32°C, To sHeprus aktupanuu pasHa 51,851 kJx
E, - RTT, Inﬁ; E, - 8,314-295-305 In2 = 51851 /o
T,-T, k 305-295
PyOe:xublii KOHTPOJIb Ne3
1.2nemMeHT-K1CcI0T000pa3oBareb SIBISETCS OKUCIUTEIEM B KHUCIIOTE. . ....
a) oprodocdopHoil, 6) a30THOH, B) YrOJBHOMU, T) COJSTHOM .
2.0kucnuTenbHble cBOMCTBA okcuia cepbl(1V) nposiBiAiOTCS B peakuu. . ........
a) SO, +0; — 6) SO, + KmnO4 + H,O0 —
B) SO, +NaOH — F) SO, +H,S—
3.9/1C B (B) u xoappunment nepen HSO4 B peaxium, npoTekaromiei o cxeme:
Al + H,SO, — A|2(804)3 + SO, + H,0O paBHEI ........ e
4.Haubosnee cuabHO BBIPayKEHBI BOCCTAHOBUTEIIbHBIE CBOMCTBA XKelle3a B PeakLuH . ....
a) Fe + CO3% < FeCO3 +2¢”; 6)Fe « Fe* +2¢;
B) Fe’" « Fe¥ +1e” NFe o Fe* +3¢.
5.0neKkTpoaHbId MOTeHIMan Hukens, omymeHHoro B 0,001M pacTBop conmM HHKENs mOpu
TEMIEPAType 25°C paBeH .....B.

6. Cxema MMpaBUJIIbBHO PAa3OMKHYTOIO MCIHO-KaJIMHCBOI'O TaJIbBAHUYCCKOI'O J3JICMCHTA IIpU
CTAaHJAPTHBIX YCIIOBUAX UMECT BU/I:
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a) (A) Cu | CuSO4|| CdSO,| Cd (K), 6) (A) Cu|Cu®* | Cd* |cCd(K),

B) (K) Cd|CdSO4|| CuSQq4 || Cu (A), r) (A) Cd|CdSO4|| CuSOy4 || Cu (K).
7.MonexynsapHoe ypaBHEHHE pabOThl MEAHO-KaIMHEBOIO TIaJbBAHUYECKOIO 3JIEMEHTa IpU
CTaHJAPTHBIX YCIOBUSAX UMEET BUJ ....

8. 0.4.C. MenHo-KaJIMUEBOTO TajJbBaHUUYECKOIO AJIEMEHTA, PACCMOTPEHHOT0 B Bompocax Ne 6,7,
IIPU CTAaHIAPTHBIX YCIOBUSAX PABHO....

a)— 0,740 B, 6) 0,740 B, B) — 0,066 B, r) 0,066 B.
9.Ilpu mponyckannu 96484 Kir snekTpuyecTBa Macca IIMHKA, BBIICTUBINAsACS Ha Karozae (0e3
ydeTa moOOYHBIX MPOIECCOB) PaBHA.....

10. O6bem xJ10pa, BBLACIUBIIETOCS MPHU AIEKTPOJIM3E PACTBOPA XJIOPUAA HATPUS MPHU CHUIIE TOKA
1A B TeueHue 9 yacos, paBeH ......

a) 1,88 m, 0) 0,94 1, B) 3,76 1, r) 7,52 1.

11. CormacHo Tabnwile CTaHIAPTHBIX OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX TOTEHIMAIOB, Ha
aHOJIC B MEPBYIO Ouepe/lb OyIeT pa3psiKarhes .. ...

a) NO, / NOg, 6) 25% /S,05%, B) 2CI'/ Cl,, r) 27/ J,
12.CornacHo Tabnuile CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  IOTEHIIMAJIOB, Ha
KaTo/I€ B MIEPBYIO OYEPEb OyIET pa3psKaThes ...

a) Pb?*, 6)Sn®*, B)Ni*, r1)Cd*".

13.C yueroM nepeHanpsHKeHHs TOTSHITUAN BBIJICIICHUS BOAOPOAA HAa HUKEICBOM IICKTPOJE TIPH
pH =7, nnotHOoCTH TOKa 1 Aler’ u temieparype 25°C paseH ....B.

14.C yueroM nepeHanpspKeHUs IOTEHLIMA BbIICICHUS KUCIIOpOo/ia Ha HUKEJIEBOM 3JIEKTPOJIE IIPU
pH =7, nnotHOCTH TOKa 1 Aler’ u temreparype 25°C pagen......B.

15.I1pu snexrponusze 1M pacTBopa XJjopuja HHUKEIS HAa HUKEIEBBIX AJIEKTPOAAX, C YUYETOM
IepEHANPSIKEHHS BBLICICHUS BOIOPOA M KUCIOPOAA [IPH INIOTHOCTH ToKa 1 A/cM? | OCHOBHBIMH

IporeccaMu
Ha KaToJc, Ha aHOAC ABJIAKOTCA. . ..

a) 2H" +2¢  — H,, Ni° - 267 — Ni#* |

6) 2H,0 +2e — H, +20H, 2CI'- 267 — Cls,

B) Ni¥* +2¢ — Ni°, Ni° - 2¢° — Ni?",

r) 2H,0 +2¢ — H, +20H", 2H,0 -4e — 0, +4H".

16. AHOTHBIM TIO OTHOIIICHUIO K XKeJe3y B ¢1a00 KUCIION cpesie Oy/ieT MOKPHITHE. . ...

a) OJIOBOM,

0) cepeGpoM, OJIOBOM,

B) cepeOpoMm, OJIOBOM, HHUKEJIEM, ITUHKOM,
T') IUHKOM, XPOMOM, TUTAHOM, aJTFOMHHHEM.

17 Cxema rajbBaHHYECKOTO 3JIEMEHTA, BO3HUKAIOIIETO MPH KOPPO3UU HUKEIb-XPOMOBOIO
CIIaBa B KHCJION Cpesie, IMEET BHJ ...

a) (A) Ni |H,O | Cr (K),

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

B) (A) Cr|Cr** || Ni|Ni*"
r)(A) Cr |OH | Ni (K).

18. TloTeHuman KaToAHOTO Mpoliecca NPy KOPPO3UU HHUKEIb-XPOMOBOTO CIIJIaBa B KUCIIOH cpene
(pH = 0) ¢ BO3MOXKHOM KHCIOPOHOI ACTONSIPU3aIAeH TIPH IIOTHOCTH Tokal MA/cM paBeH:

a) 0,390 B, 6)0,128 B, B) 1,218 B, r) 0,330 B.

19. TloTeHnman KaroIHOTo MpoIecca MpU KOPPO3UH HUKEIb-XPOMOBOTO CILIaBa B KHCIION cpene
(pH = 0) ¢ BO3MOKHOI! BOIOPOJIHOI IeMONspH3aIieii IpH IOTHOCTH ToKal MA/cM? paBeH:

a) -0,33B, ©0) 0,113B, B)-0,627B, 1)-0,217B

20.Haubonee BeposTHBIE MPOLECCH , MPOTEKAIOIIME P KOPPO3UU HHUKEIh-XPOMOBOTO CILIaBa
Y CWJIBHO KHUCJION cperie. ..

a)A: Cr -3¢ — Cr*

K: Ni*+2¢" — Ni,
6).A: Cr -3¢ — Cr*
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K: O, + H,O +4e — 40H
B)A: Cr -3¢ — Cr**

K: O, +4H" +4e — 40H

K: 2H" + 2¢° — H,
r) A: Ni -2e — Ni%,

K: O +4H" +4e” — 40H

K: 2H"+ 2 — Ho,

Cnucok eonpocog K 3auemy
1. OcHOBHBIE IOHATHSA U 3aKOHBI XUMHH.
2. DKCIIEpUMEHTAIBHBIE IPEIIOCBUIKM CJIOKHOTO CcTpoeHus aroma. Ilnanerapnas Moxeins
cTpoenus aroma Pesepdopaa. [locrymarer bopa.
3. OcHOBHBIE MOJIOXKEHUS] KBAHTOBOW MeXaHUKHU. BosnHoBast pyHKIMs, aTOMHast OpOUTab.
4. XapakTepuCTHKA COCTOSHUS 3JIEKTpoHa B aroMe. KBaHTOBBIE yncia, MX (U3NIECKUNA CMBICIL.
5. spdf — opbOuramu. Emkocte 3Hepretmdeckux ypoBHeil. [IpuHIUIBI  3amoiHEHUs
AIIEKTPOHAMH aTOMHBIX OpOUTAJICH.
6. Tabmuna xumuyeckux »3jeMeHTOB. llepumojuueckuil 3aKkOH M IepuUOJIMYEcKas cHcTeMa
XUMHUUYECKHX 3JIEMEHTOB B CBETE€ TEOPUU CTPOCHHUSI aToMa.
7. lleppoiYHOCTD B U3MEHEHUU CBOWCTB DJIEMEHTOB: PaJAMyChl aTOMOB, SHEPTUH MOHU3ALUU U
CPOJCTBA K 3JIEKTPOHY, FIEKTPOOTPULIATENbHOCTH, BAJICHTHOCTh U CTEIIEHU OKUCIICHMUSL.
8. IlepnoanyHOCTh B MN3BMEHEHUU CBOMCTB KMCIOPOAHBIX U BOJLOPOAHBIX COCIUHEHUN 3JIEMEHTOB
110 TIEpUOJIaM U rpyIam.
9. Xumunyeckass cBA3b. CBOMCTBAa KOB@JICHTHOM CBSI3U: DJHEPrus, IJIMHA, HAaChIIIAEMOCTD,
HarpaBJIeHHOCTh. [ mOpunu3amnus opouraneil. A u m cBa3u. KpaTHOCTh CBsI3H.
10. KoBaneHTHas CBsi3b, MEXaHM3Mbl €€ 00pa3oBaHMA. DJIEKTPOOTPULATEIBHOCTb ATOMOB M
HOJIAPHOCTH CBsA3U. [10JIIpHOCTE MOJIEKYIIBI.
11. NoHHas cBsi3b, MEXaHU3M €€ 00pa3oBaHMs. MeTananuecKkas CBs3b.
12. IloHsiTHE O CKOPOCTHM XMMHUYECKUX peakuuid. CKOpOCTb IOMOI€HHOIO U Te€TEpOreHHOIO
npoueccoB. PakTOpsl, BAUAIOIUE HA CKOPOCTh XUMUYECKUX PEAKLUH.
13. 3akon gelictBus Macc. KoHcTaHTa CKOPOCTH PEeakIuy, e¢ GU3HIECKUN CMBICI.
14. BnusHue TemmepaTypbl Ha CKOpOCTh XHMMHueckoil peakiuu. IIpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJIbI M SHEPrUsl aKTUBU3AlUU. Y paBHEHHE AppeHuyca.
15. O6paTumble 1 HeoOpaTUMbIe peaklnu. XUMHYECKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO
paBHOBECHSL.
16. Cmemenne xumuueckoro pasHosecus. [Ipunnunst Jle-IlaTtanse.
17. TepmoxuMHUECKHE 3aKOHBI M YpaBHEHHUs. 3aKoH ['ecca u ciieICTBUS U3 HETO.
18. BHyTpeHHss 3Heprusi U SHTAIbNUSA. DHTAIBNUS 00pa30BaHUS XUMHMUYECKHX COEIMHEHHH.
M3MeHeHne SHTaIbIUN B Pa3IMYHBIX XUMHUYECKHUX IIpoleccax.
19. Bropoii 3aKOH TEpMOAMHAMUKH. DHTPOIHUS U €€ U3MEHEHUE NPU XUMUYECKUX Ipoleccax 1
(ha30BbIX Epexoaax.
20.YcaoBusi caMONPOM3BOJIBHOTO MPOTEKAHUS XUMHUECKUMX peakuuid. DHeprusi ['m60ca, ee
M3MEHEHHUE IIPY Pa3IMYHBIX XUMUYECKUX IpoLieccax.
21. CocTaB 1 CTpOEHUE MOJIEKYJIBI BOABI. Accolmanuy MOJIEKyJ Boabl. BogoponHas cBA3b.
®uznyeckue cBOWCTBA BO/BI (aHOMaUs1). XUMUYECKHUE CBOMCTBA BOBI.
22 .KecTKOCTb BOJIBI, €€ TUIIBI M CITIOCOOBI YCTPaHEHUs
23. Knaccuduxamus pactBopoB. MexaHu3M npoliecca pactBopeHus. Kpucramioruaparsl.
I'mppartnas teopus JI.M.MenneneeBa. PacTBOpUMOCTb TBEPABIX BEIIECTB.
24. Konuentpauust pactBopoB. [IpoleHTHas KOHLEHTpauus, MaccoBas J0Js PACTBOPEHHOI'O
BeniecTBa. MosisipHasi KOHIIEHTpalysl pacTBOPOB.
25. HopmanibHast KOHUEHTPALMS PACTBOPOB. DKBUBAJIEHT JIEMEHTA U CJI0KHOTO BELIECTBA.
26. CpoiicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPOIUTOB. OcMoc. OCMOTHYECKOE JaBICHHUE.
3akon Bant-I'odda. 3axonsr Payms.
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27. Teopusi 37eKTpOAUTHYECKON nucconuanuu. OCHOBHBIE MOJIOKEHUSI TEOpUU. MeXaHu3Mm
JUCCOLIMAIIMU BEIIECTB C PA3IMYHBIMUA TUIIAMH CBSI3U.
28. CteneHb QUCCOIMALUH 3JIEKTPOHOB. CHIIbHBIE U CIIa0bIE 3JIEKTPOIUTHI.
29. KucnoTtel, OCHOBaHUS U COJM B CBETE€ TEOPUU DIEKTPOIUTHUYECKON HUCCOLMALINU.
AMboTepHbIe THAPOKCUIBI.
30. Peakmum oOMeHa B pacTBOpax »>JEKTpoiHMTOB. HampaBiieHHOCTh peakmuii oOMeHa B
pacTBOpax JIEKTPOJIUTOB.
31. DnekTpoauthyeckas auccouuranus BojJbl. MoHHOe mpou3BeneHHe BOIbl. BogopoaHblit
[10Ka3aTelb.
32. I'maponus coneit. Cinyuau runponuza. Ctenens ruapoiausa. Koncranra ruiponusa.
33. ucnepcHbie cuctembl. Knmaccudukaiys AUCTIEPCHBIX W KOJUIOMIHBIX CUCTEM.
34. OcHOBHBIE CBOHCTBAa KOJUIOMJHBIX CHCTEM. YCIOBUS HX YycToluuBoctu. [lonsAtne o
CEMMEHTAIMU U KOATyJ IS,
35. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peaklK. BaxkHelne OKUCIUTEeTd U BOCCTAHOBUTEIH.
Ponb cpenbl B mpoTeKaHUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
36. Knaccudukaruss OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —peakiuid. VX ponb B mpupoae u
TeXHUKE. MeTo/1 AJIEeKTPOHHOI0 OajlaHca U 3JIEKTPOHHO-UOHHBINA MeTo B OBP.
37.1lonatue o0 »dIEKTpoJAe U DJICKTPOAHBIX MoTeHnuanax. CraHZapTHbIE MOTEHLUANbI.
CranmapTHBII BOJAOPOIHBIN 351eKTpo. ['anbBaHUYECKHE IJIEMEHTHI.
38. DnekTpoin3 pacTBOPOB M pacIUIaBOB coyiel. 3akoHbl 3JiekTponus3a. [IpumeHeHue
AIIEKTPOJIN3A.
39.0cHOBHBIE BHIBI KOPPO3MH. XHUMHUYECKass KOPPO3HUs. ODIEKTPOXUMHUYECKas KOPPO3Hs
MeTaJlJI0B. MeTOo/ bl 3alllUThl METANIOB OT KOPPO3UHU.
40. ITonmoxeHue MeTaIOB B Neproaudeckor Tabnuie. CTpoeHre aToOMOB METaJIIOB
41.Haxoxzaenue MetaisioB B npupojie. OCHOBHbIE METO/IbI ITOJIyYEHUS METAJLIOB.
42.®uznyeckue cBOCTBa MeTaIIOB. MeTammnyeckas CBs3b. THIIBI KPUCTAIUTMUECKUX PEUIETOK.
43.XuMuyeckue CBOMCTBAa METAJIJIOB.
44. Opranudeckre IMOJUMEpPHbIE MaTepuaidbl M MX METoNbl mnonydeHus. Knaccudukaius
MOJIUMEPOB
45.Tunst BMC. Ilnactmaccst.

IIpakTHyeckne 3a1aHusA
1. [JaiiTe XxapakTepuUCTUKy O3JIEMEHTa C MOPSAKOBBIM HOMepoM 37 W ero coeauHeHui (c
KHCJIOPOJIOM M BOJIOPOJIOM) Ha OCHOBaHUM e€ro mnosnoxeHus B llepuoanueckoil cucreme
AJIEMEHTOB
2. Hanmmmre 251eKTpOHHYIO (DOPMYITY aToMa 3JIEMEHTa ¢ MOPSIKOBEIM HOMEpOM 35.
Kakue ycToifunBble CTETIEHN OKUCICHHS XapaKTEPHBI Il HEro B HOPMAJIbHOM M BO30YKJIE€HHOM
COCTOSIHUN?
3. Ompeaenure BUI XUMU4eckoi cBsi3u B coenunenusx: CaCly, Na, CBry4, H,0, PCl3, Ba.
4. Onpenenute U3MEHEHNE YHTANbIUY (B KJ[’K) B peakuuu:

2Fe,03 + 3C — 4Fe + 3CO;,

SBasieTcst MU naHHAs peakIus S3HI0TEPMUIECKON?
5. Ompenenure n3MeHenue >Heprun [ m60ca B BhileykazaHHOM mporiecce (B k/k) u cuenaiite
BBIBOJ] O BOBMOXKHOCTH €0 CaMOTIPOU3BOJILHOTO MPOTEKAHUSI PU  CTAaHAAPTHBIX YCIOBUSIX?
6. Onpenenure u3MeHeHue sHTponuu B npouecce. 2Fe;0; + 3C — 4Fe + 3CO, (B Ix/K).
7.Paccuntaiite Temmepatrypy (B K), mpu KOTOpoil BO3MOXXHO OIHOBPEMEHHOE MPOTEKAHUE
BBIIIEYKA3aHHOTO MpoIlecca U B IPSIMOM, U B 00OpaTHOM HaIpaBJICHUN?
8. Bo ckonbko pa3 Bo3pacteT ckopocTh peaknun 2 Fe(k) + 3CO(r) = FeyO3(x) + 3CO(r)
MIpU YBEJIMYEHUU JaBJIEHUs B cucteMe B 4 pasza?
9. Ha ckompko rpanycoB C HYXHO MNOIHATH TEMIEPAaTypy ISl YBEIUYEHHS CKOPOCTH
XUMHYECKOTO Tporecca B 27 pa3 MpU TeMIepaTypHOM Kod(h(HIIMEHTe CKOPOCTH peakiuu
paBHOM 37?
10.Yemy paBHa koHCTaHTa paBHOBecus peakiun  FeO(k) + CO(T) «» Fe(k) + COy(1)
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pu Cco=0.5 monw/a1 Ccpr=1.5 Mmonw/a ?
11.ITpu onpeneneHHBIX YCIOBUAX PEAKIIMS XJIOPOBOIOPOIA C KUCIOPOAOM SBISIETCS 00paTUMOM
4HC1 (r) + O3 (1) = 2Cl; (r)+ 2H0(r) =- 116,4x/Ix
Kakoe BiusiHuE Ha pAaBHOBECHOE COCTOSIHME CUCTEMbI OKaXYT: @) MOHIKEHUE TaBIICHUS
0) OHM)KEHUE TEMIIEPATYPbI B) BBEJICHHUE KaTanu3aropa?
12.Hanucaty ypaBHeHUs cryneH4yarod guccormanuu H3sASO, u HamucaTh BbIpaKeHUE
KOHCTaHTBI IMCCOILUAIINHN IO 2 — Oif CTyIeH!
13.Konnentparus nonoB OH ~=10" 10 Monb/n . Viakute 3HaueHME pHu xapaktep cpenbl
14. CocraBbTe 21€KTpOHHBIE YpaBHEHU. PaccraBbTe KOA(PUIHMEHTH B YPAaBHEHHUAX PEAKIIHMA.
VYKaxuTe Kakoe BEIIECTBO SIBISIETCS OKUCIUTEIEM, KAKOE-BOCCTAHOBUTEIIEM.
A) Cr,03 + 3KNO;3; + 4KOH = 2K,CrO4 + 3KNO, + 2H,0

6) Na,Cr,0O; + 6KBr + 7HZSO4:Cr2(SO4)3 + 3Br, + 3K»,SO, + Na,SO, + 7H,0?
15.K 300 r 10% -ro pacrBopa rmoko3sl npuamin 200 min Boasl. KakoBa maccoBas monst (%)
TJIIOKO3bI B ITOJIY4€HHOM PacTBOpE.
16. K 3 1 10%-noro pacreopa HNO; mmortsocteio 1,054 r/cm® mpubasmmn 5 1 2%-HOro
pacTBopa TOM K€ KUCJIOThI IIOTHOCTHIO 1,009 r/cm®. Bbrumciure MaccoBYIO (IIPOLICHTHYIO) U
MOJIIPHYIO KOHLIEHTPALUK MTOJIyY€HHOT0 pacTBOpa, 00bEM KOTOPOTO pPaBeH § JI.
17. HaliTu MOJIIpHOCTb, HOPMAJILHOCTh, MOJISUIBHOCTh PAacTBOpa CEPHOM KHUCIIOTBHI C MacCOBOM
noneit 15% (p=1,1 r/mi), o0bem 1.
18. CkonbKO IpaMMOB COJM HEOOXOAMMO B3sITh Juis mpurotosinexus 250 mn 2 M pacTtBopa
nepxiiopata Hatpust (NaClO,)?
19.Temneparypa kunenus 5%-ro pacTtBopa O€H30MHON KucIOTHI B 3Gupe pasHa 35,53°C.
Omnpeznennure MOISPHYIO Maccy OeH30iMHONW KucioThl. Temmeparypa kumnenus d¢upa 34,6°C,
30yIIMOoCKONHYecKas rmocrosinuas aupa 2,16 (K/momsb kr)
20.CocraBbTe MOJICKYJISIPHBIE U HMOHHO-MOJICKYJISIDHBIE YPaBHEHUSI PEaKIHi
B3aumojeicTBus B pactBopax Mexay: a) Cu(NOs), u K3S; 6) Ba(OH), u HNOs; B) FeCl; u
KOH.
21.Kakue u3 coneit — AlCl3, K3S, Zn(NOj3),;, KBr — nmoasepratorcst ruaponuszy? CocTaBbTe
HMOHHO-MOJIEKYJISIPHBIC U MOJICKYJSIDHBIE ~ ypaBHEHHUS  THAPOJHM3a  COOTBETCTBYIOIIMX
cozeil. Kakoe 3nauenue (7 < pH < 7) umMeroT pacTBOpbI 3THX COJEH?
22 Yemy pasHa DJIC u xoapdunment nepen H,SO4 B peakunu, mpoTeKaromei mo cxeme:
Al + H,SO, — A12(804)3 + SO, + H,O

23.Yemy paBeH 3neKT5)0nHLH71 noreHuuan meau, onyueHHo B 0,001M pactBop conu mMeau npu
Temmeparype 25°C (E’ Cu/ Cu®* =0,34 B)?
24 IlpuBenuTe CXeMy pa30OMKHYTOTO METHO-KaJMHUEBOTO TaJbBAaHUYECKOTO J3JEMEHTa MpH
CTaH/JAPTHBIX YCIOBUSAX M MOJIEKYISIPHOE ypaBHEHHUE ero paboTHhl.
25.1lpuBenuTe CXeMy TalbBAaHHMUYECKOTO OJJIEMEHTAa, BO3HHMKAIOIIETO TPH KOPPO3HH HUKEIb-
XPOMOBOTO CIIJIaBa B KUCJION Cpefe.
26. IlpuBenure Hambosee BEPOSITHBIE JIEKTPOJHBIE MPOILECCHI, MPOTEKAIOUINE MPU KOPPO3UU
HUKETb-XPOMOBOTO CIIJIaBa B CHIILHO KUCIIOHN Cpejie.
27. TlpuBenuTe TpUMeEp MOKPHITHS, KOTOpoe OyaeT aHOAHBIM IO OTHOIICHHIO K JKele3y B
HEeHTpalbHOI cpesie; KaTOIHBIM 0 OTHOIIEHHUIO K KeJle3y B HeMTpallbHOM cpee.
6.4 @ono ouenounvix cpeocme

[Tonupiii OaHk 3amaHui U1 TEKYIIETO M PYOeXHBIX KOHTPOJIEH U MPOMEKYTOUHOM
aTTecTallid MO JUCIUIUIMHE, TOKa3aTeld, KPUTEPUHU, IIKAIbI OIEHUBAHUS KOMIETCHIIHIA,
METOJMYECKHE MaTepHalbl, ONpeAesonue MNpoIeaypbl OLEHUBAaHUS 00pa30BaTEIbHBIX
pe3yNbTaTOB, IPUBEACHHI B Y4€OHO-METOANYECKOM KOMIUIEKCE TUCITUTUINHEI.
7.0cnosénasa u 00OnoOJIHUmMENbHAA TUmMEPAMYpPa
7.1.0cHOBHas nuTEpaTypa
1. Kopoeun H. B. OOGmas xwumusi: Y4eOHWK UIsi TEXHUUYECKHX CIell.M Hamp.By3oB/ H.B.
KoposuH. — 4-e u3a.. — M.: Beicmas nikona, 2003. — 560 ¢
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2. Obmas xumus [DnexTpoHHblii pecypc] / CysopoB A.B., Huxonsckuit JI. b. — CIIO. :
XUMU3IAT, 2017. — Hoctyn u3z 9bC «KoHCynbTaHT CTYJEHTA»
3. Xumus: YaeOHUK it By30B [Dnekrponusiid pecypc] / Cemeno U. H., Ilepdumosa U. JI. —
CII6.: XUMU3JAT, 2017. — Hoctyn u3 ObC «KoHCYnbTaHT CTYIEHTa)»
4. Illumanosuy M.JI. XuMus: MeroauyecKkue yKaszaHus, IPOrpaMMa, pPeleHUe TUIOBBIX 3ajad,
MPOrPaMMHUPOBAHHBIE BOMPOCH! JJII CAMOIPOBEPKU M KOHTPOJIbHBIE 3aJaHHsl IJSl CTYIACHTOB-
3a0YHUKOB MHKEHEPHO-TEXHUUECKUX (HEXMMUYECKUX) CIIELUAIbHOCTEN BY30B.3-€ U3/., UCIIP. —
M.: 2003 - 128 c.
7,2. JlonoHUTENbHAS TUTEpaTypa
1.06mas 1 HeopraHudeckass XUMUs [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue / mox pen. B.B.
Henuncoa, B.M. Tananosa. — PoctoB /] : ®enukc, 2013. — (Broicmee obpazoBanue) — Jloctyn
13 ObC «KoHCyNIbTaHT CTyACHTa»
2.00mas 1 HeopraHwyeckas XuMmus [DnekTpoHHbIN pecypc] : ydeb.-meron. ITocobme / H.ILI.
MudraxoBa. — Kazans: M3zmarensctBo KHUTY, 2013.- Jloctyn u3 DbC «KoHCynbTaHT
CTYJECHTa»
3.0OcHoBbI 00m1eH XuMuH [InexktporHsiid pecype] / [lpece U. A. — CII6. : XUMU3JAT, 2017. —
- Hocryn u3 ObC «KoHCYIbTaHT CTyIEHTa»
4 IIpakTuKyM 110 00meil xumun [DnektponHsii pecype]: yueb. [locobue / IMox pen. C.®.
Jynaesa. — 4-¢ usm., nepepad. M mom. — M.: M3narensctBo MOCKOBCKOTO TOCYAapCTBEHHOIO
yauBepcureta, 2005. — (Knmaccuueckuit yHuBepcuterckuit ydeOHuk). — Jocrynm u3z ObC
«KoHcynbTaHT cTynesra»
5.CnpaBoYHHK TO XUMHH [DIEeKTpoHHBIN pecypc|: yuebnoe mocobue / JIL.H. bnunos, N.JL
[lepduiioa, JI.B. FOmamesa, P.I'. UyBunseB. — M.: Ilpocnekt, 2015. — octyn uz 9BC
«KoHCynbTaHT CTyAeHTa»
6.CripaBoYHHUK 110 00IIEH U HEOPTaHWMYECKON XUMHH [ DIIeKTpoHHEIN pecypc]| / Jluaun P. A. — 2-
e us., ucnp. N pon. — M.: KonocC, 2013. — Jloctyn u3 9BC «KOHCYILTaHT CTYAEHTa»
7.27eKTPOXUMHUYECKHE TIPOIIeCChl: MeTo . Y KazaHus o Kypcy «OO0mmast Xumus» [ DIeKTpOHHBIH
pecypc] / C.JI. bepe3una, A.M. I'omybeB, H.H. [IBynmuuanckas, FO.A. Ilyukos, I'.H. ®aneeB. —
M.: UzparensctBo MI'TY umm. H. O. baymana, 2011.» — doctyn uz ObC «KoHcynbTaHT
CTYJCHTa»
7.3. JIutepatypa, U37aHHasi BHYTPUBY30BCKHM CIIOCOOOM
1. CrpaBouHble TaOIUIBI K JIaOOPATOPHBIM, MPAKTUYECKUM padoTaM M JUIsl CaMOCTOSITENIbHOMN
NOJAroTOBKM 1o Kypey “Xumust” /MBannosa I'.B., UBanosa T.A., IIpoxoposa B.1.

- Kypran: KI'Y,2008, - 37 c.
2. Meronuueckue ykasaHus mo Ttemam: Kiaccel HeopraHudeckux coenuHeHuit; OmpeneneHue
MOJISIPHOM MAacChbl SKBUBAJIEHTAa MeTaiuia; KOJIWYEeCTBEHHBINM COCTaB PAacTBOPOB; XMMHYECKas
TEpPMOJIMHAMMKA;, XUMUYECKasi KHHETUKA; XUMHYECKOE PaBHOBECHE; PACTBOPHI IJIEKTPOJIUTOB;;
XUMUS BOJBI(ONPEENIEHNE JKECTKOCTH BOJbI); OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU;
AJIEKTPOAHbIE MOTEHIUANIBI U AJIEKTPOJBIDKYILUE CUJIBI; SJIEKTPOJIN3; KOPPO3US METAIIIOB;.
3. Bompochkl U 3amaud MO NPOrpaMMHPOBAHHOMY KOHTPOJIIO 3HAHUN CTYJIEHTOB IO TeMaMm
1a00paTOPHBIX PadoT.

8. PECYPCbI CETU «<MHTEPHET»,

HEOBXO/IUMBIE JIUIA OCBOEHUSA JUCLHUIIJIMHBI
http://elibrary.ru/defaultx.asp — Hayunas snektponnas 6ubmoreka ELIBRARY.RU.
http://window.edu.ru/unilib — EJIUHOE OKHO noctymna K 371eKTpOHHBIM OMOIHOTEKaM BY30B
Poccun.
http://biblioclub.ru — Yausepcurerckas oubmuorexka ONLINE.
http://znanium.com — D1ekTpOHHO-OMOJIMOTEUHAS CHCTEMA «ZNanium.comy
http://virtuallib.intuit.ru — Bupryansnas 6ubmmorexa « THTYUT».

9. TH®OPMAIIMOHHBIE TEXHOJIOI' U,
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INPOI'PAMMHOE OBECIIEYEHHUE
N NTHOPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipy yTeHNM NEKUMI UCTIONB3YIOTCS CIalI0BbIE TPE3EHTALINH.

K omepaumoHHOW cucreMe U [POrpaMMHOMY  OOECIIEYEHHIO  KOMIIBIOTEDA,
UCIIOJB3YEMOIO0 IIPU IIOKa3€ CJIAWJOBBIX IPE3EHTAlMM, NPEIbIBISIIOTCS MHUHHUMAJbHbIE
TpeOOBaHMUS.

35. 9BbC «Jlanb» 2. OBC «Koncynbrant crynenta» 3. ObC «Znanium.com» 4. «['apant» —

CIIPaBOYHO-IIPABOBAsl CUCTEMA

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MarepuaabHO-TEXHHUECKOE 00eCIeueH e M0 peaTn3alnui JUCUUIUINHBI OCYIIECTBIISACTCS
B cootBeTcTBUU ¢ TpeboBanmsiMu OI'OC BO mo gaHHOM 00pa3oBaTeIbHOM MporpaMMme.

11. JIsis1 cTy/1eHTOB, 00Yy4AKOIIHMXCS C UCMOJIb30BAHUEM JUCTAHIMOHHBIX 00pPa30BaTeIbLHbIX
TEXHOJOI Ui

[Ipy wWcnonb30BaHUU DIEKTPOHHOTO OOYYEHHS] M JAMCTAHIMOHHBIX 00pa30oBaTENbHBIX
texHojoruil (manee 30 u JIOT) 3aHATHSA NMOITHOCTHIO MJIM YAaCTUYHO NPOBOJATCA B PEKUME
onnaiiH. O0beM TUCIHUIUIMHBI U paclpelielieHre Harpy3ku Mo BUIaMm paboT COOTBETCTBYET II.
4.1. Pactipenenieare 6aJUTIOB COOTBETCTBYET M. 6.2 MO0 MOXKET OBITh U3MEHEHO B COOTBETCTBUU
¢ pemenuem kadenpsl, B ciydae nepexoga Ha 90 u JIOT B mpouecce obyuenus. Pemenue
Kadeapel 00 MCIOIB3YyEMBIX TEXHOJOTHUAX M CUCTEME OIICHWBAHUS JTOCTH)KEHUH 00YyJarommxcs
NPUHUMAETCS C Y4YeTOM MHEHHsS BEIYyIIEro TMpenojaBareiss W JOBOAUTCA JI0 CBEICHUS
o0yyJaroumxcsi.
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AHHOTaIuUs K pabodeii mporpaMmme AUCITUTITMHBI
«XUMHD)

OO0pa3oBaTenbHOM POrpaMMbl BBICILIEI0 00pa30BaHMs —
IporpaMM OakajiaBpuaTa

35.03.06 Arpoxumust
Hamnpasnennocts: MHGpOpMAIIMOHHBIE TEXHOJIOTHH B 3JICKTPOIHEPTETHKE

®dopma 00yueHHs: OUHas
Cemectp: 1

CopnepxaHue TUCIUTIAHBI
OcCHOBHBIE TIOHSTHS M 3aKOHBI XUMUHU, CTPOCHHE aTOMa, PEaKIMOHHAsI CIIOCOOHOCTD
BEIIECTB. DJEMEHTHl XUMHUYECKOW TEPMOJMHAMUKM W KHUHETHKH, TEOPUS M MPAKTHKA
pacTBOPOB, JIEKTPOXUMHUYECKUE MPOIECChI, XUMHUS DJIEMEHTOB, JIEMEHTHI OPraHUYECKOM
XUMHUH U OpraHUYeCKHe MOJIMMEPHbIE MaTepUaIIbI
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