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PaGouass mporpamma  ydeOuol — AUCLMINMHBLL — «XMMH) COCTaBlIeHa B

COOTBETCTBMM ¢ Yy4eOHBIMH TIaHamu 10 OaxanaBpuarty Kouerpyxkropero-
TeXHOJOrHuecKkoe oOfecredenne MamHoOCTPOUTEIbILIX  npomssoacTs  (TexHoaorus
MaAIMHOCTPOCHHMS . TexHosorus M aproMarH3anus l‘IPOI']’.iBU,{iC'l'BH HC(I}TCI"El.'.i()l'[pOi\-iL;ICJIOBOI'O
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texHoc(epe); Haszemubple TPAHCHOPTHO-TEXHOJOTIMECKHE CPEACTBA (ABTOMOOMIIU 1
TPAaKTOPBI; ABTOMOOHIBHAS TEXHHKA B TPAHCTIOPTHBIX TEXHOJIOTUSX) TpaHCIopPTHLIE CPE/ICTBA
crnenuaabHoro HaznaveHnst (BoeHHble TyCeHNUHbIe H KOJIECHBIC MAUIMHBL) YTBEPAICHHDIMU!

- 15 ouo# (popmbl 06yuenus « 30 » asrycra 2021 rona:
- u1st 3a04HOi Qopmbl 00yuennst « 30 » asrycra 2021 roaa,

PaGouasi mporpamMma yueGHON AMCUHIIIMEE 0100peHa Ha 3aceianin Kape/pbl
(Gu3HuecKoil ¥ NpUKIaJHON XUMUK
«30» O0F 2021 rona, [Iporokon 3acenanus kapenpbl «PullX» Ne ol

Pabouyto niporpamMmy cOCTaBuJA: éﬁ o
= o
KaHa. OMOJL. HayK, JIOLEHT ’/’“ﬁ C.H. Enmzaposa
CornacoBaHo:
s 1 ¢ =% i Dy 7
Zapenyromui kadepoit PullX /f% L
KaHJ. XUM. HAYK, JOLUEHT JI.B.Mocransiruna

3apenyromuit kadepoi « TeXHonorns MamnioCTPOCH!,
META/IOPEKYLIME CTAHKH K HHCTPYMEHTBI» : "//
J-p. TeXH. HayK, npodeccop *

[".1O.Bonkos

3apeayroumii kadepoit «Dkonorus 1 6E301acHOCTh
HKH3HECATEBHOCTHY
KaH/I.TEXH. H., JOLCHT ¢ C.K.bensaxun

3aseyiomunii kadepoi «I'yceHuunpie MalnHbI
¥ IPUKJIAIHAST MeXaHuKay» =,

I-p TEXH.HAYK, 11podeccop C /Wﬁ.ﬁ.ﬂcp}[{aucm‘i

3aseyiouit kadenpoit «ABTOMOOHIIHY

Kam. TeXH. HayK, ripodeccop [".H.Inurko

CrienHasaueT 1o yuebHO-MeToAn4ecKoii padoTe //\{
y4eOHO-MeTOIMUECKOro oT/1e1a ['.B. Kazanxosa

Hauanenuk YnpasneHus

00pa3oBaTeIbHOMN JIeATEIHOCTH C.H. CuHULBIH




1.LOBLEM JUCHUIIIAHBI

Beero: 4 sauernbie eannnie: Tpynoemxocti (144 akanemuueckx yaca)

Popma o6yvuenns
Ounasn 3aounasn
23.05.01
Bua y4ebuoii padorsr 23.05.02 15.03.05
| 20.03.01
Cemectp

1 1 1
AYIHTOPHBIE 3AHSITHS
(Bcero wacos), 48 8 2
B TOM “HCJIE;
Jlexiuu 16 2 2
JlaGopaTopHbie paGoThl 32 6 -
CamocrosiTenbuas paGora
(Bcero wacos), B ToM umcJe: 26 136 142
[loaroroska k sK3ameny 27 27 27
Kontposnbhas paGora 18 -
Jpyrue BUIBI CAaMOCTOSTENBHOM 69 01 15
paboTh
Bua npomesxyrounoii

dK3aMeH JK3aMeH SK3aMeH

ATTECTALNM (3a4eT, IK3aMeH):
O6mas TpyaoemMrocTn
AHCUHILIHHBI H TPYA0EMKOCTh 144 144 144
110 ceMeCTpPaM B “acax:




2MECTO JMCHHIJIMHEBI

B CTPYKTYPE OGPA30OBATEJLHOM IMPOI'PAMMBI
B cootserctsue co crangapramu ®PI'OC BO 6akanaspos mo HalpaBJIeHUSIM:
15.03.05 Koncrpykropcko-rexHonornueckoe obecnevenne MaIIHHOCTPOUTENBHBIX
MPOU3BOACTB, HANPABACHHOCTH: TE€XHONIOrUS MAIIMHOCTPOCHH S, TEeXHOMIOr U H ABTOMATH3ALIHA
IPOU3BO/ICTBA He(TEra30npomMbICIOBOrO  000PY10BAHHS; 20.03.01 Texunochpepnas
0e30MacHOCTb, HANPABICHHOCTL: Be30MacHOCTb JKH3HEAESTEbHOCTH B TexHochepe; 23.05.01
Hasemuble  TpancmoprHo-TexHOMOrHUeCKHE  cpeactBa  (ABTOMOGHIM M TPaKTOPBI;
ABTOMOOHMJIBHAS TEXHHKA B TPAHCIOPTHBIX TeXHOMorusx) 23.05.02 TpancnoptHble cpencrsa
CHNICLHAIBHOrO Ha3HAYCHUS, HANPABIICHHOCTh: BOCGHHbIE T'YCEHHYHBIE M KOJIECHBIE MALIHHDL.
AUCUMNINHA «XHMUS» OTHOCHTCS K Gasosoli wactn Broxa 1. XuMmus sBisercs ool m3
(pyHAAMEHTANBHBIX €CTECTBEHHO-HAYUHBIX JAUCLMIIME. OHA H3yuaeT MaTepuaabHbIl  MUD,
3aKOHBI €ro pasBUTHs, XUMHYECKYIO (opMy ABMXKEHHs MaTepun. B npouecce n3ydenus XHMHH
BBIPAOATHIBACTCS HAYYHBIH B3MVISIA HA MHP B LelOM. 3HAHHE XHMHH HEOOXOMMMO JUTs
[JI0I0TBOPHOH TBOPUYECKOM AeATeIbHOCTH OaKanaBpa JoObIX HallpaBIeHHil.

Copepzanue quennimnsl. OCHOBHbIE PA3eIbI

OcHoBHBIC MOHATHSA M 3aKOHBI XHMuH, CTPOCHHE aTOMA, PeakiHOHHAS CHOCOBHOCTD
BELIECTB. DJIEMEHTbl XMMHUECKOH TEPMOAMHAMHKH M KHHETHKH, TEOPHS M [PAKTHKA
pacTBOPOB, 3JIEKTPOXHMMHYECKHE MPOLCCChl, XHMHsA IJIEMEHTOB, 3JIEMEHTHI OPraHHYecKOil
XHMHH 1 OPTAHHYECKHE TTOJTUMEPHBIE MATEPHAIL]

Tpebosanns x BXoaAHBIM 3HaHHSM «BXOHBIE» 3HAHMS, YMEHHS M TOTOBHOCTH
00y4aIOIIerocs: 15l YCTICIIHOrO OCBOEHUS KYpPCa CTYACHTBI AOJKHBI UMETh 6a30BbIC 3HAHKS
(byHIaMEHTANIBHBIX Pa3/eloB eCTECTBEHHBIX M MATEMATHUECKHX HAYK.

Tembl Kkypca coaepikaT crneUHanU3UPOBAHHYIO HH(OPMALHIO M CrnocodCTBYIOT
OCBOCHHIO B JalibHEHIIEM NPO(eCCHOHANBHBIX JUCLHIIMH MPO(ECCHOHAILHOTO HKIA U
Mpo(eCCHOHAIBHOTO LIHKIIA MATHCTEPCKOTT MOArOTOBKH.

Pesynomamur obyuenun oucyunaunsr HeoOGXoMUMbl is GoJiee ri1yOOKOro OCBOEHHUS

coaepkaHus  NPOQECCHOHANBHBIX  ANCHMIUIMH, 4  TakKe  JJI8  OBJAJCHMUS
o0uenpodeccHoHaNbHBIME 1 TPO(YECCHOHANBHBIMU KOMIETEHLHSIMH.

3. INIAHUPYEMDBIE PE3YJIBLTATBHI OBYYUYEHUSI
Llesn u 3a1a4n 0CBOEHNS AU CUHILIHHDI
Henbro  m3yuenus aucuummmusl «Xumusy — ABAgeTcs YriiyGieHHe HMEIOUXCs
IIPEACTAB/IEHUH M IOJIyYCHHE HOBBIX 3HAHMH W yMeHHH B 00/1acTH XMMUH, 0€3 KOTOPBIX
HEBO3MOJXKHO pPCLICHHE COBPEMEHHBIX TEXHOJOTHYECKHX, SKOJNOTMYECKHX H  CHIPHEBBIX
npobJiem.,
3ajauu Kypea:

¢ ®opmHpOBaHHE Yy CTYIEHTOB OOIIEr0 XMMHYECKOTO MHPOBO33PEHHS U PA3BUTHS
XUMHYECKOIO MBIIIUICHHSI,

e VYcpoenne o0bEMA 3HAHUH 110 XUMHHM, HEOOXOIHMBIX JUISE  M3YYCHHS
PO eCCHOHATLHBIX TUCLIUILTHH,

* O3HaKoMIIEHHE CTYICHTOB ¢ MHOrOOOPA3HEM XHMHUECKHX CHCTEM, NPOSBICHHEM
XUMHYECKHX 3aKOHOB B 3KOJIOIMUECKHX H IPOM3BOACTBEHHBIX MPOLECCAX, C
BLIIC/ICHHEM M HACHTH(MKALHEH XMMHYCCKHX BELUECTB, a TAKXKE NPHMEHEHHEM
XHMHYECKHX MPOLECCOB U 3aKOHOB B COBPEMEHHOM TEXHMKE H TEXHOJIOTHH.

Komnerenuuu, popMupyeMble B pe3yabTaTe OCBOEHHS JHCLUILTHHEL

Jlna 15.03.05

CriocoBeH HenobL30BaTh OCHOBHBIC 3aKOHOMEPHOCTH. JICHCTRYIONHE B MIPOLIECCE H3TOTOBIEHHS!
MALMHOCTPOUTEILHbBIX — M3ICAHH  TPeOyeMOro  KauyecTBa, 3aaHHOTO  KOJMYECTBA  1IPH
HaUMEHBIINX 3aTparax obuiecTBennoro tpyaa (OI1K-3);



3HaTh:

(yHAaMEHTATBHEIC OHSATHS, 3AKOHbI H TEOPHH KJIACCHUECKOT i COBPEMEHHOM XHMHH
(OIIK-5)

Ymern:

afanTHPOBATE SHAHHUS M YMEHHS, IOTYyUCHHBIE B KYPCEe XUMHH K PELICHHIO KOHKPETHBIX 3a(au,
CBSI3AHHBIX C MPO(eCCHOHANBHON AeaTelbHOCTbIO (OITK-5) ;
Baaners :

HABBIKAMH SKCTICPHMEHTAILHBIX HCCIEA0BAHMI /U151 BO3MOMKHOCTH HCIO/IB30BAHUS UX B
petiennu npogeccronanbueix 3anau (OITK-5)

Hast 20.03.01

CHOCOOCH OCYUIECTBIASTH MOHMCK, KPUTHUCCKHN AHAIN3 M CHHTE3 MHQOPMALIHK, [PUMEHATD
CHCTEMHBIH MOJXO0/1 JUTSl PEIICHHS [TOCTABICHHBIX 34,14 (VK-1)

CIOCOOEH ONpeNessiTh KPYT 3a/1a4 B paMKax [0CTaBICHHON e BBIOMPATH ONTHMAJILHBIE
€nocoObl HX PELUCHUs, HCXOAS U3 ACHCTBYIOUMX MPABOBBIX HOPM, MMEIOMIHXCS pecypcoB i
orpanunyenuii (YK-2)

3HaTh:

(yHZaMEHTaIBHEIC [TOHSTHS, 3aKOHBI H TEOPHH KJIACCHYECKOH I COBPEMEHHOM XHMHUH

(YK-1)

Ymers:

4alTAPOBATD 3HAHUS U yMEHUA, NOJIYUCHHBIE B KypCe XUMMH K PELUEHHIO KOHKPETHBIX 3a/ad,
CBSA3AHHBIX C NpO(eccuoHanbHoM aestepHocTso (YK-2)

Baaaers :

FOTOBHOCTBIO K CaMOpa3BUTHIO,  CAMOPCANIM3AUMH,  HCIHOMB30BAHUIO  TBOPUECKOIO
norenuuana(YK-1)

CMOCOOHOCTBIO K CaMOOOPA30BAHMIO H HCIOMB30BAHMIO B [PAKTHUECKOH NEATEILHOCTH HOBBIX
3HAHHH ¥ yMEHHI1, B TOM YHCIIe B 00J1aCTSX 3HAHMI, HENOCPEACTBEHHO He CBA3AHHBIX CO chepoit
npodeccuonansHoii aesrensHocty (YK-2)

Hast 23.05.01

CTOCOOEH  CTaBMTL M pellaTh WHKEHEPHbIE W HAYUHO-TeXHHUCCKHE 3a7aud B cepe cpoeit
lip()d)@CCHOHEUIbi-IOH ACATCIHIBEHOCTH M HOBBLIX h-!(?}l(,illwullllﬂﬂlIﬂpllblx l!ﬂl']pEIBJ]t‘I{Hﬁ C HCNONB30OBAHHEM
CCTECTBEHHOHAYYHDBIX, MATEMATHUECKUX M TEXHOJIOrHYeCKHX Moeneit (OTK-1)

3HaTh:

0a3oBble 3HAHHUA (hyHIAMEHTAIBHBIX PA3JEIOB XUMHH, peanusysi CreLHanbHble CPEICTBa U
METO/IBI MOJTy4eHHs1 HOBOro 3HaHus (OITK-1)

Ymers:

MPUMEHSITE B cepe NpodeccHOHANLHOH IeSTEeNBHOCTH HOBbIE 3HAHUS W YMEHHS ¢
HCTIOJIb30BAHUEM €CTECTBEHHOHAY HBIX Mozesneil (OI1K-1)

Baaners :

CIOCOOHOCTEIO K CcaMOOOpa3OBaHMIO M HCIOJL30BAHUIO B IIPAKTHYECKOH eATENHHOCTH
ecrecTeHHonayuHpx moaeneii (OTTK-1)

Has 23.05.02

CIIOCOOCH OLPEJIENATE U PEaH30BLIBATE IIPHOPHTETE COBCTBEITHON JEATENLHOCTH H CIIOCOOD! ce
COBEPIICHCTBOBAHNS HA OCHOBE CAMOOLCHKH U 00pasoBanus B Teverne Beeii susznn (YK-6)
CrnocoOeH CTaBUTh M PEIIATh MHXKEHEPHBIE M HAYUHO-TEXHMYCCKHE 3a1a4M B chepe cpoeii
MPOECCHOHATEHON  IESTENILHOCTH 1 HOBBIX MENCIMCUMITIHHAPHBIX — HAlpaBlieHni ¢
HCIOJIL30BaHHEM CCTECTBCHHOHAYYHLIX, MAaTEMAaTHYCCKUX H  TEXHOJOIMUYECKHX MOJ1EMIEH
(OIIK-1)

criocoden [IPOBOJIMTL MCCIECIOBAHTI, OpPraHH30BLIBATE CaMOCTOSITEJILHYIO H KOJNIEKTHBHYIO
{'i:;l}_’“IHO-HCCJ’Ie,flOIS?.]'l‘eHBCK)’IO HeATCILHOCTE [TpH PCUICHHH HHIKCHCPHBIX M HAYYHO-TEXHHUYCCKHX



3azat, BKIOYAIOINX ILIAHHPOBAHHE W MOCTAHOBKY CIOIKHOIO SKCIEPUMEHTA, KPHTHYECKYIO
OLCHKY M HHTepHpeTaiuio pesymnsraros (OITK-4)

3HaTh:

0a3oBbIe 3HAHMS B 061ACTH ()YHIAMEHTATHHDIX Pa3/e/IoB €CTeCTBEHHO-HAYYHBIX AMCLIHILIHH,
pean3ys cnocobHOCTh K abCTPAKTHOMY MBILIICHHUIO, ananusy, cuntesy; (YK-6)

0asoBble 3HAHMA ()yHIAAMEHTANBHBIX pa3ieion XUMUH, Peanu3ys ClelHalbHBIE CPEJICTBA U
METOABI MOy IeH st HOBOro 3Hauus (OI1K-1, OITK-4)

Ymers:

CAMOCTOATE/ILHO WJIM B COCTABE IPYMNIBI OCYMIECTBISTL HAyUHYIO ACSTENBHOCTD, pPealn3ysl
CMELHANBHBIC CPEACTBA W METO/IbI MOJIYUEHHS] HOBOTO 3HAHHS

HCIO/IB30BaTh B [PAKTHYECKOH JCATEILHOCTH HOBBIX 3HAHUN 1 YMEHUH, B TOM 4ncie B
obnactsaX 3HaHuii, HCTIIOCPEACTBEHHO HE CBA3aHHBIX €O  cdhepoit npodeccHoHanbHoI
nestenbHocTu (OITK-1, OITK-4)

Bnapers :

FOTOBHOCTBIO K CAMOPa3BUTHIO, CAMOpPEATH3ALNK, HCIIONb30BALHEO TBOPYECKOrO TOTEHIHAIA
CIIOCOOHOCTBIO K CaMO0GPa3soBAHMIO M HCHOMNL3OBAHUIO B NPaKTHYECKOH IesTeIbHOCTH HOBBIX
3HAHAH M yMEHUH, B TOM YHCIe B 06/1aCTsX 3HAHMI, HEMOCPE/ICTBEHHO HE CBA3AHHBIX CO chepoii
npodeccHonanbHoi aesrensHoctu (OITK-1, OIIK-4)

4. COAEP/KAHUE JIMCUUILINHEBI
4.1, Yuebno-rematueckuii nian

Pybex | Homep HaumenoBauue paszuena, Tembl KosnnuecTso yacos koHTakTHOM
pasjena, paboThl ¢ NpenojaBartesiem
TEMbl QOunas ¢popma 3aounas (Gopma
JIK JIb JIK JIb
PyGex Pl Beenenne. OcHoBHBIE TOHSTHS W 4
1 3aKOHBI XHMHU
[ICX3, Crpoenue atoma.
P2 Xumuyueckas CBSI3b i1 2 4 ‘
MEKMOJICKYJIIPHbIE B3AUMOAEHCTRHS
P3 DNeMEeHTbI XUMHYECKOH ’ )
PyGex TEPMOAHHAMHKH
2 P4 Xumuyeckas KHHETHKA. 4 6 )
XumHuueckoe pasiosecue. Karaans
P3 PacTBops 2 6 2
DNEKTPOXUMHYECKHE TTPOLECCHI
PyGex P6 6 8 2
3 P7 BMC u nnactmaccsr 2
Hroro 16 32 2 0

4.2. Cooepaicanue nexyuii:

undp | HaumeHosan Tpynoem | Tpymoem

pazzena,| He pazmena, KOCTb, KOCTB,
Hanmenosanue u conepxanue nexiuu
TEMBI TEMbI YaCHI 4achl

AUCLUTILT AHUCLHITINHEBL (OLII-IHH (3aovHasg




MHBI ¢dopma) | (opma)

P2 | TIEXD. ONEKTPOHHOE  CTPOCHHE aroMa W CHCTEMaTHKa | 2 2
Ctpoenue XUMHYECKUX 37eMeHTOB. KBaHTOBO-MeXxaHuueckas
aToma. Mozenb aroma.  CTpOEHHE MHOI03IEKTPOHHBIX
Xumuueckas | atomoB. [lepuomuyeckas cucrema JI.M. Menneneesa
CBS3b H | ¥ U3MCHEHHE CBOIICTB JIEMEHTOB U HUX COEIMHEHMI.
MEKMONIEKYNl | XuMuueckas  CBA3L. OCHOBHLIC  THUIBI M
SIPHbIE XapakTepHUCTHKH CBSI3H,

B3aHMOJICHCT
BHSI

P3 DNeMeHTEl DJIeMEHTHI XHMHYECKOMH TEPMOIMHAMHKH, | 2
XAMHYECKOH | DHepretuueckue 3(PQPeKTbl XMMUYECKHX peaKiHii.
TEPMOJIMHAM | BHYTpPeHHAS DHEprusi ¥ SHTAILOHA. TepMOXuMus,
HKH Tepmoxumuueckue 3aKOHBI " YPaBHEHHS.

OHTanenus 00pa3oBaHMs XUMHUECKMX COEIMHEHHUII.
OHTpONHUs. ¥ €e M3MEHEHHE IpH XHMHYECKHX
nporeccax. Oumepruss  T'u66ca u  smeprus
[enpMronbua u HMX H3MEHEHHS NPH XHMHUYECKHX
rnpoueccax. YCioBus  caMONpOU3BOJABHOIO
NPOTEKAHHS XHMHUYCCKUX PEaKIEii,

P4 Xumuueckast Xumuueckast kuHetHka. CKOpPOCTL IOMOFEHHBIXH | 4
KHHETHKA, FETePOreHHBIX  XUMHUUECKMX  PeaKiuii. 3axoH
Xumuueckoe | JEHCTBYIOLIMX — Macce. 3aBUCHMOCTL  CKOPOCTH
PaBHOBECHE. | XHMHUCCKHX DeaKUMH OT TeMOeparypbl. DHeprus
Karanus. aKTHBaUMK. ['OMOreHHBIN U reTeporeHHbIi KaTalus

Koncranta  paBHOBecHss W ee  CBS3b  C
TePMOJMHAMHYECKUMHY  (pyHKuusivMu.  [Ipunmun
Jlelllarense.
P5 PactBopei Pacrsopel.  Omnpenenenne u  winaccupuxanus | 2

PacTBOPOB. PactBopsl HEINEKTPOJIUTOR 1
JICKTPOJIHTOB. BojHble pacTBOpLI 3IEKTPOJIMTOB,
DNeKTPONNTHYECKAs JHUCCOLMALIHS BOJBI.
Bogopoansni mnoxasarens. Mouuble peakuumn B
pacTBopax.

P6 OnextpoxuM | OKHCIMTENBHO-BOCCTAHOBHTENbHEIE n|b6

HYCCKHE
IIPOLECChI

DJICKTPOXUMHMYECKHE Mpouecchl. 3axkonbl Papases.
[Monsitue 00 EKTPOAHBIX NOTEHLHAaax.,
["anpBannyeckue anementsl, DJ[C u eé usMepenue.
CraufapTHLIi BOXOPOAHBIN SJIEKTPOX U BOAOPOIHAS

IIKala  MOTeHUHanoB.  YpaBHeHue  Heprcra.
Onekrponus. Ilocnes0BaTeILHOCTL — 3IEKTPOIHBIX
NPOLIECCOB,

Onpenenenve u KiacCH(pUKALHUSI KOPPOIMOHHBIX
NpoueccoB. Buipl KOPPO3HOHHBIX  pa3pylLeHHiL.
Knaccudukarms KOPPO3HOHHBIX IIPOLIECCOB.
Xumuueckas KOppO3Hsl. DNEKTPOXUMHYECKas!

KOppOo3usl. MeTo/1b1 321U TEI OT KOPpPO3HH




4.3 Tabopamopnutit npakmurym

[Hudp Trngem Tpynoemk
e Haumenosanue KOCTb, O?Tf”
% paszena, TeMbl HanmenoBaunue u cozepikanue I0paTopHeIx pabot Y4k e
TEMBI (3aouHas
JUCLHTITHHBI (ounas
JUCLH Gopma)
[LIMHEI (aphg)
Pl Brenenue. 1. Kitaces! HeopraHuveckux coeHeH i, 4
OcHoOBHbI® 2.0npejeseHne MOISIPHOIH MacChl
3aKOHBI XUMUH 9KBHBAJIEHTA METAJLJIA.
P2 [ICX5. 3.Crpoenue atoma. [lepnoguueckas cuctema <
CTPO@HI'IG aromMa XHMHYCCKHX DJIEMEHTOB.
XHMAYECKas 4. Tunbl XHMUYECKOH CBSI3H H CTPOCIHE MOJIEKYJI
CBSI3b M MeskMmo- | PYOeKHbIH korTpons Nel (1vac)
TeKYJISIPHEIC
B3aHMOJICHCTBHS
P3 DIEeMEeHTBI 5. Xumuueckas TepMOAUHAMUKA 2
XHMHYECKOI
TEPMOAMHAMHKH
P4 Xumuyueckast 6.XUMHYECKas KHHETHKA 6 2
KHHETHKA, 7.XHUMHYECKOE paBHOBECHE
XuMuueckoe PyGesxuerit konTposs Ne2 (2 yaca)
paBHOBeCHE,
Karanus
P5 PacTBOpbI 8.PacTBopbI 251eKTpOANTOB 6 2
9.KonnuecTBeHHbIH COCTAaB pacTBOPOB
10.Xumust Bozas! (OnpejieieHne JKeCTKOCTH BOJIbI)
P6 Onexrpoxumude | 11.OKHCINTEIBHO-BOCCTAHOBHTENBHBIE PEAKLHHI 8 2
CKHe npoueccsl | 12.9nekTpoanble MOTEHLIHAIbI "
IEKTPOABHIKYLIIME CHJIBI . DJIEKTPOJIH3.
13.Koppo3us meranion
PyGexubiii kouTpoas Ne3 (2 waca)
P Opranunueckue 14.Pacnio3naBanue BOJIOKOH, Tmjactmacc u |2
MOJUMEPHbIE MOJHMEPOB.
MaTepHaslbl
Hroro 32 6 |

4.4 Konmponvnas paboma (0as 3a04noit hopmot odyuenus)

Uumanosuy MLJI. Xumus: meromuveckue ykasauus, NporpaMmMa, pelieHue THIOBBIX
3allad., oporpaMMHpOBaHHbBIC BOIIPOCHL J1sl CAMOIPOBEPKH H KOHTPOJbLHBIC 3adaHHs I
CTYIEHTOB-3a0UHUKOB MHIKEHEPHO-TEXHUYECKNX (HEXUMHUYCCKUX) CIIEUHAILHOCTEH



SMETONHYECKHUE YKA3ZAHUSI MU OBYYAIOIIUXCSI
11O OCBOEHUIO JUCHUILINHBI

[Ipu mpocnymmpanuu neximii PEKOMEHIYETCA B KOHCHEKTE OTMEYATh BCE BAYKHDLIE
MOMCHTBI, Ha KOTOPBIX 3a0CTPA€T BHHMAHHE MPENoAaBaTeb, B YACTHOCTH T€, KOTOpbIE
HallpaBJIeHbl HA KA4e€CTBCHHOE BBLIMOJIHEHHE COOTBETCTBYIOLIEH 1abopaTopHOii paGoTsL.

[peronaBatenem 3anmaHnpoBano cmonb30BaKMe NpH YTCHUH JIEKLHH TEXHOJIOrHH
npobnemMHOro ofyueHus: u Anckyccuu. Ilostomy pekomenmyercs (Gukcnposars s cebs
HHTEPECHBIC MOMEHTBI € LEJIbIO UX AKTHBHOTO 06CYKAEHUS Ha JANCKYCCHH B KOHIIE JIEKLIHH,

3aM0rOM  KAaYeCTBEHHOTO  BBINOHCHHS nabopaTtopHBIX  paloT  sBmsleTCs
CaMOCTOATE/IbHAS [IOJTOTOBKA K HHM HAaKaHyHe MyTeM [TOBTOPEHHS MaTepHasIOB JICKIUfi,
Pexomennyercs noarorosuts BOIPOCBL 1O HEACHBIM MOMEHTAM M OOCYIHTH MX C
fIpENofapaTesieM b Havane JjabopaTopHoll paGoThl, KOJIEKTHBHOIO B3aHMOAENHCTBHS,
Pa3bopa KOHKPETHBIX CHTYaLMi, [Tostomy mpuserctByercst rpynnosoi METOJl BBIIOJTHEHHU S
nabopaTopHEIX paboT, a TaKie B3aUMOOLEHKA M OOCYKACHHE pE3ybTAaTOB BBINOMHEHMUS
nab0paTopHOt  paGoTEl M MOJSYYEHHS BBICOKOI OLUCHKH I10 pe3ylnbTaTaM OCBOECHMs
AMCLHTUIHHEL,

Jins TeKyLIero KOHTPOMA yCIeBaeMocTH ls OuHOI dbopmbl 06yuenns ucnons3yercs
OaILHO-PEHTHHIOBAS CHCTEMA OLCHKH. [Toaromy nacrositennuo PEKOMEHyeTCsl TLIATE/ILHO
MpopadaTeiBaTh MaTepHal AUCLHILIHHEL [IpH CaMOCTOATENIBHOM paboTe, yyacTBOBATL BO Beex
(opmax obeyxnenns u B3aUMOJCHCTBHS, KaK Ha JEKLHIX, TAK U Ha 11abOpPATOPHEIX 3aHATHSIX B
HUCJIIX JIyHIIEro OCBOCHHSI MaTepHala | M0JyYeHHs BHICOKON OLEHKH 110 pe3yJbTaraM 0CBOEHHs

JUCHHITHHEI
Beinonnenne camocrostenshoii paboThbl MoApasymMeBacT caMoCToATeNbHOe U3y4YeHHe
Pasic/loB NUCLHIUIMHBL, MOATOTOBKY K J1a0OpaTOpPHBIM 3AHATHAM, MOArOTOBKY K K3aMeHy,
MOArOTOBKY K pyOeKHOMY KOHTPOMIO (Ui OYHOIN (opmer 00yuenns),  BrmonHeHue
KOHTPOJILHOH paboThl (715 3a04HOM (hopMBI o0yuens)
Pexomenmyemas Tpyn0eMKoCTE caMoCTOSTEILHO paboThl mpeacrasnena B Tabnuie:

Pexomendyemuiii pesicum camocmonmenvian pabonia

Tpyno | Tpynoemkocts
€MKOC | , yackl(3a04Hay

Busr Th, (popma
Indp| camocrosrensuoii Ha —_n 4achl
CPC | paGoTsl cTyneHTOB SARRUnANC A LOlep (04HA | 55050
(CPC) A 23.05.02 | 15.03.05
(JJOpM 20.03.01
a)
Cl:l Meron  BaneHTHBIX  cBsseil. 3 5 19
['uGpu ausans. [lonsite o merone
MOJICKYJISIDHBIX — opOuTAaseil. Crpoerue u
Vray6entoe CBOHCTBA [POCTEHILINX MOJICKY.I
H3yYeHHe C1.2PactBopeL. Onpenenenne u 6 14 19
paszmenon, Ten KItaccH(uKarus pacTBOpOB. Pactopsr
Cl JMCIHILIHHEE] HEJJIEKTPOIUTOB M JIEKTPOIHTOB, BOJHbIC
NeKLHOHHOTO PacTBOPLI SJICKTPOIHTOB. DICKTPOAMTHYCCKAS i'
Kypca Aucconnanns Bouel. Bonoponneiii nokasaren.
Hounble peakuun B pactsopax. Kosmtonamsie
PacTBOPLI B [IPHPOJAC H TCXHHKE.
CL.3 Xumuueckas tepmoanHamua 10 19




1.3 MeroJibl  3aliTl 0T  KOpPPO3MH: 6 26 |20
palHoHalbHOe  11pOoeKTHpoBaline, o6paboTka
OKpYXKalOIled cpelbl, JerupoBaHue, Co3naHue
H30JIUPYIOLIHX NJIEHOK Ha MeTaxiax,
SMEKTPOXMMMYECKast  3aiuTa.  VIHruGuropo
KOPpPO3HH,
C2 Hsyyenune C2.1 Teopus XHMHYECKOTO CTPOEHHUSI 6 19 19
paszenos, rem OpraHMyecknx coenunenuit A.M.Bytieposa,
MUCLMITIMHEI He KnacCHQUKaNMs peareHTOB M peakuuil B
BOLIEIINX B OpraHH4ecKo XHMHH, KnaccuGuKais u
JIEKLHOHHBIA KYPC | HOMEHKIIATYpa OpraHuuyecKiX COeUIHEHNIT.
H MIPaKTHYECKHE C2.2CpoiicTBa nepexoaHBIX METAJIOB, -
3aHSATHS sanementel IV - VII rpymn.  Xumus
JJIEMEHTOB JKeJIe3a, UX CIJIABOB H XHMUUYECKHE
coenuHenns.  XuUMHS METaJUIOB [OJArPYIII |
MEJ H LIMHKA
C2.3.  He¢rs, npupomnbii ras. crpoenue, 8 [ 19
XHMHYECKHE  CBOHCTBA,  MPOMBILILICHHBIE
croco0bl  MoNIy4eHHs,  MCIOJb30BAHHE B ;
HApPOIHOM XO3SIHCTBE.
C2.4. BMC u nactmaccsl.
c3 [Toxrororka x (3.1  Hoozomoska k  nabopamopnvin | 32 6 -
Ay U TOPHLIM pabomam
3AHSATHAM (no 2 waca na kayicooe sanamiue)
(3.2 lloozomosia Kk pybesciomy Konmpomo 6 18 -
(no 2 vaca Ha Kaxaplii py6esx)
C.3.3 Hanucanue konmpoawvnoii pabompi
C4 | Iloxroroeka K C4.1 IMoaroroBka K 9K3aMEeHYy 27 27 27
IPOMEIKYTOHHOIT
aTTecTauuu’ mo
JUCLMIIHHE
(9K3amen) 1
Hroro: 96 136 142

l.EEUIbHO-peﬁTHHFOBaH CHCTEMA KOHTPOJIA H OUCHKH aKaJIeMHUYECKOH aKTUBHOCTH CTYJICHTOB

6. POHJI OLNEHOYHLIX CPEJ[CTB

ST ATTECTALUU ITO AU CLIUITINHE

6.1. Ilepeuens oueHOUHBIX CpeaCTB

KI'Y (ans ounoit Gpopmer 06yuenus)

2.Py6excublii KOHTPOB 1.2.3 (11 0unOiT GopMmbI 00yueHust)
3. Bonpocs! k ax3ameny
4.Koutponbnas paGota (mrs 3a04n0it Gopmer 0GyueHus)




6.2. Cucmema 6annsno-peiimiunzo6oi OUEHKU pabomvl CHyOeHMos no QUCHUNIIHE

MNe | Haumeno Conepkanne
BaHHE -
! | Pacnpen Pacnpedenenue bannos 3a 1-it cemecmp
eJleHne Buo VP | locewe |Bwino | PaGo | Py6eac PyGeoic. | Pyb6eoc. IK3aneH
OastoB Hue JHeH | mauna | koum- Koum- | Konum-
3a Jekyuil u | we W | rabopa |  ponw poine | porb
cemecTp JIb 3awM | mop- Ne | No 2 Ne 3
1-ii Ta OT HbIX
CeMecTp UETOB | 3aHS-
yueOHOM 1o IMUSIX
paboTsl. nabop
pabo-
Tam
banaena | 1,0 u 1,5 3a 0,5 10 10 10 30
5 0,23 nao.
OYeHKa pao.
14
38 JIK. | Beero | "™ | pagy | Hagy |2 15m
[Tpuner 8.0 baGot | o> | naGopar | naGopar | 1200PATO
pHMeY . pabot - abopa opat
adust: | 3alJlb-4 | 14%], U’DD" oprom | oprom | PHOM
Beero 12 | 5=21 Maxex samsTHH | sasTAR | o AH
MyM
7,0
2 | Kpurepuii 60 u menee Gannos — HeYOBIACTBOPUTENBHO (HE3a4TCHO);
nepecuera 61...73 — yZOBICTBOPUTENBHO, 3AUTEHO
OamioB B 74... 90 — xopo1wo;
TPAAULHOHHYIO 91...100 — orsiu4HO
OLIEHKY 110
uToram paboThbl
B CEMECTpe U
dK3aMeHa
3 | Kpurepuit ponycka x| /s 00nycka Kk npoMedCymounoll  ammecmayuu (ox3ameny)
MIPOMEKYTOUHON cmyoenm Qonoicen naopamo ne menee 506 u  GoinOAHUMb GCe
aTTEeCTalluH, aabopamopnvie pabomer U KOHMpoONLHYIO pabomy 015 3a04noi
BO3MOJKHOCTH popybr 0Oyuenus
NO1y4eHHs! Hns nonywenus  sxzamenayuonnoii  oyenxu  (x3amena) |
ABTOMATHUYECKOTO «aemoMAMU4eCKuy CmyoeHmy 1neodxo0uMo Habpame 3a cemecmp
JK3aMeHa Credyiouyee MUHUMANbHOE KOAUYCCHIGO BANI0s:
(HALHOHAILHOMH OUEHKH) | - 68 6aN106 — OYeHKa YOOGIEMEOPUMENLIO AEMOMAMUYECK,
1o MUCHMIUHEE, | [lo coznacosanuio ¢ npenodasamenem cmyoenmy, nabpasutemy 68
BO3MOJKHOCTD banros  mozym Geimb Q006UGHCHbL OONOAHUMEAbHBLE (bonycor)
NoJyqeHus  OOHYCHBIX | Galibl 3a GRKMUGHOE YYaACInue ¢ HAYYHOL U MEMOOUYCCKOTl pabome,
Dannos OPUCHHATOHOCIIL — NPUHAIMbBIY — PEeUeHUl 6  X00€  GbINOANCHUS
AaGopamopneix - pagom, 3a YYacmue 6 IHAYUMBIX YUOHbIX U
HEY4eOHbIX  Meponpuamusx  Kageopu u  guicmasienda
AGMOMAMuvecKu oyenrKa XOPOWO Wit ONANYHo




4 | ©opmbl " BUIBL | B cnyuae ecau k npomedcyniounorl ammecmayuu nabpana cymma |
y4eGHOH  paGoThl 1ist | Menee 50 6annos u me Gunonnens: 6ce sadanus, mo cmyoenmy
HEYCIEeBaIOMINX HEOOX00UMO  GbINOIHUML  DONnOAHUMENbHbIE 3a0anls, 00 Konya
(BOCCTAHOBMBIUMXCSI HA | nocnedneil (3auemnoir) nedenu cemecmpa. 1lpu amom neodxooumo
Kypce obyuenus) | npopabomamo  mamepuan  ecex NPONYUECTIHBIX  1A0OPUMOPHBLX:
CTYJIEHTOB st | pabom.

NOJIy4eHus Dopmui OQONOIHUMENbILbLX za0anuli (nasuavaiomes

HenocTaonmx 6aiios B | npenodasamenem):

KOHILIE cemecTpa ~Gblnonenue u 3auuma nponyuenHuix 1abopamopnuix patom (npu
HEBOZMOJICHOCINU  OOROANUMENBHOZO  NPOGEOCHUS aadopamopitoti
pabomer npenooagament yemanaenueaem Ghopuy

QONOANUMENbHO20  3A0aHUs N0 MeMamuKe nponRyuenno
nrabopamoproil pabomer camocmosmen b10) — 00 4-x 6annos,

= npoxodicoenue pybesicHozo konmpons (6anivl @ 3a6UCUMOCING Om
pybeaica).

Muksudayus arademuueckux sadonoicennocmed, 6osmuxuux 13-3a
PAsHoCmu 6 YUeOHBIX NIAHOG NPU NEPecode uni GOCCIMAHOGICH T
NPOGOOUMCS  NYMeM  GLLNOANCHUSL  QONOIHUMENbHBIX sadanutl,
popmbl u 0Gver komopuix onpedensiemes npenooasamene

6.3. Ilpoueaypa oueHUBANNS PE3YALTATOB 0CBOCHISI AHCHUTITHHDI

Peanmuszatms  nporpammel  mucrmmann  « XM NpeyCMAaTPHBAET IHPOKOE
IPUMEHEHNE Pas3/IHYHBIX 00pa30BaTEILHBIX TEXHOIOTHI.

Merouueckne MarepHaibl, OMPEJIeNISIOLHE NPOLEYPbI OLEHHBAHUSI
00pa3OBATENbHBLIX  Pe3y/bTATOB, NPUBEAEHBHI B yueOHO-METOMUECKOM  KOMILIEKCE
AACUUTIIHHEL,

Kourpone kauectsa s3uammit gomken Gbith Le/eHANPaBIeHHEIM, O0OBEKTHBHBIM,
BCCCTOPOHHUM, PETy/IAPHBIM M HHAMBHAYAIbHBIM. VIHIMBHAYyamI3aumio KOHTPOIIS 3HaHui
YIOOHO  OCYIMIECTBIATL € MOMOILIBIO WHINBHAYAJIBHBIX  KOMIUIGKCHBIX  3aIaHMIL,
COCTaBJICHHDIX K KaXKAOMY H3Y4aeMOMY MOJLYJIIO.

MHOroBapHaHTHOE KOMIUIEKCHOE 3a/aHHE COCTABISCTCS B BHIE TAOJIMIBI ¢ YHCIOM
BAPHAHTOB, PABHBIX YHCIY CTYACHTOB B TIpYIIE, PasHOrO YPOBHS CIOXKHOCTH, YTO
MO3BOJACT ~ KAKAOMY CTYNCHTY BBLUIOJHMTE ero. BawHo OTMeTHTH Takke, uTo
MHOTOBAPHAHTHBIC KOMILICKCHBIC 3aJaHMs JAIOT BO3MOKHOCTL YCIELIHO OCYIIECTBISTE
CBSA3b MaTepHana JaHHOTO MOZY/s ¢ panee H3ydeHHbIM MaTepranom. Takue 3a1anus MOTYT
HMETb PEMPOAYKTHBHBIH, TBOPUECKHIT H pa3BUBAIOLIKIT XapaKTep.

B KauecTBe mpmmepa mpHBeeM MHOTOBAPHAHTHOE KOMILICKCHOE 3aaHue K MOJYIIO
«ITepBonavanbHble XUMUUECKHE TOHSTHS. K1aceh HEOPraHHYECKUX COCAMHEHMIY:
1. OcyuiecTBuTE MpeBpaieHus.
2. CocTaBbTe ypaBHEHUS peaKIil.
3. HazoBuTe Bce BelnecTna M yKkaxkuTe, K KaKOMY KJIACCy COE/IMHEHUIT OHH OTHOCSTCS.
4. B nocnennem ypasHeHuu paccumtaiite MACCOBYIO J0MO dJIeMeHTa MeTasLa (110 BeIGopy).
5. PaccunTaliTe 9KBUBaJICHT MEPBOTO BEIIECTBA B [IEPBOM YPABHEHUH.
6. [losyunTe 3TO BELeCTBO BCEMH H3BECTHBIMU CTIOCOBAMH.
Ne BapuanTa
1 C— CO; — H,CO; — NayCO3; — BaCO; 10
2 Na — NaOH — Na,CO3 — NaHCO; — CO, 30
38 — 80; — H,SO;3 — Na;S0O; — NaHSO0s 20
4 Cl; »HCIl — NaCl — NaySO;y — NaHSO, 15
5 Ca0 — Ca(OH); — CaCO3; — Ca(HCOs); — CaCO; — CaS0437
6 Al— A1203 — AlCl] = AI(OH)3 b 4 AigO} == A](NO}):,
LAI(OH)SO,




7 Cr — CrO — Cr(OH), — Cr(OH)NO; — Cr(NO;3), 31

8 Zn — ZnSO, — Zn(OH); — ZnO — NayZn0, — Zn(OH); — Zn(NOs), 43

9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH)4]
Cr(NOs)34 LCr(OH);

10 AIQ(SOq)j, HAJ{OH)_;H A1303 HN&i[Al(OH)q] = AI('OH)3

Hist crynentos, cna6o ycpousiumx Marepnan, NpUBOAUM aJirOPUTM BBIOJIHEHHS 3a/(aHusl.
Eciu ke ctynent srmonsut sananme Gonee OPHIHHAIBHBIM CIOCOOOM, €ro HTOrOBLIH GasiT ro-
BBILIACTCS. TaKKe CTYNEHTY NPefOCTABISIETCS BO3MONCHOCTE T1 POHILTIOCTPHPOBATE IPYIINE X0/
CBOMX HECTAHAAPTHBIX MBIC/ICH, |

[Ipumenenne nurepakTHBHBIX (bopm obyuenns srmiouaer obuenue ¢ nperolaBaTelicM B
HHTCpaKkTHBHOM pexkume. [lpeanonaraercs npumenenue HHTEPAKTUBHBIX (popm  00yueHus
CIACAYIOUM 00pazom:

1) menmuranmounsle, T.e., HCIOJIL3yeMBIC B pAMKaX TPAajMUHOHHBIX (OPM  YueGHOI
ACATEILHOCTH (JICKUHH, 1a0OpaTOPHbIE 3aHSTHS)

2) UMHTalMOHHBIE (MTPOBBIE W HEHIPOBBIE), IIPUMEHEHHE KOTOPBIX CBSA3AHO
MCIIOJIB30BAHUEM B yUeOHOM nporecce HOBbIX (pOpM 06ydeHus.,

PyGexublit konTpons Nel [IPOBOJIMTCS B MUCbMEHHOH (hopme B Buje pelleHust 4 3a1av i
OTBETA Ha BOnpoc (110 2 Gasuia 3a pelieHne 3a1aun 1 2 Gajia 3a OTBET Ha Boripoc). Bpemsi 1 yac.
Maxcumansuas onenxa- 10 6amos

PyGexcnprit koHTpons Ne2 mposoauTes B MHCLMEHHOI (opne B Buze pemenus Tectosoro
3amanus. Oreevaror Ha 20 Bonpocos (0.5 Gamnos 3a oTBeT). Bpems 1 yac. Makcumanbhas
oueHka- 100amnon

PyGexkublii konTpons Ne 3 MPOBOMTCA B MUCLMEHHOM (POPME B BIAC PELUCHUS TECTOBOIO 3a1atius
¢ nosicHennem. OTpevaror na 20 BOMpocos (0,5 Gannos 3a orset). Bpems 1 uac. Makcumanbuas
oueHka - 10 Gannor

OK3aMeH MPOBOIUTCS B YCTHON dopme no cnucky Bonpocos. CTyaeHT oTBewaeT Ha 2
BOMpoca i BeIMOHACT 2 mpaktHueckux sazanust (ITo 7 Ganos 3a BOMpoc M no 8§ Oasnnos 3a
fipakTHyeckoe 3ananue). [loarotoBka k oTBety 3annmaer 60 MuH.

Pesynnratel rexymiero konTponst yenesaemocti u ax3ancna 3AHOCSITCS TIPENo/IaBaTeNleM B
IK3AMEHALIHOHHYIO BEIOMOCTb, KOTOPasi CIAeTCs B OPraHH3aUOHHBIH 0T e HHCTHTYTa B JIEHD
9K3ameHa.

6.4. IIpumepn! oneHoMHBIX CPEACTB ISt PYOERHOr0 KOHTPOJIS H 9K3aMEeHA
PyGemublit kKontpoan Nel
. Ompenenute koamuecTBo BeiecTsa SKBHBANEHTA I MOJISIDHYIO  Maccy 9JKBUBAICHTOB
docopa, kucnoposa u Gpoma B coeTHHEHHSX PH;, H,O, HBr.,
2. W3 1.3 runpokenia metanna nosyuaercs 2,85 r ero cyibara. Beraucsnre Monspuyio maccey
9KBHBAJIEHTA 3TOT0 Metamia. Omeem: 9 r/mos.
3. Okcun  TpexBameHTHOro  3JeMeHTa coaepxut  31,58%  kuenopoma.  Belumcnure
MOJIDHYIO MacCy HKBHUBAICHTA, MOJLIPHYIO H ATOMHYIO MACChl 9TOTO JJIEMEHTA.
4. Yemy paBeH Npu H.y. IKBHBANCHTHBII 0Gbem Bogopona? Beruucnure MonspHyio maccy
JKBHBANICHTa MeTasna, ecnd Ha Boccranosienue 1,017 r ero oxcuma H3pacxogosaiocs 0,28 1
Bozopona (H.y.). Omeem. 32,68 r/vonb.
5. B 2,48 r okcuma omHOBamenTHOrO Metasia comepikurest 1,84 r meranna. Belumcnute
MOJIIPHYIO Maccy SKBHBANIEHTA MeTallla U ero okcuza. Uemy pasua MOJISIpHAs ¥ OTHOCHTETBLHAS
aTOMHas Macca Toro Merasina? i
6. Uemy paBeH npu H.y. IKBUBATCHTHLII OGBEM kucnopoaa? Ha coxuranue 1.5 r
ABYXBAJIEHTHOr0 mMeTajta Tpedyercss 0,69 n kucnopona (H.y.) Beranciaure mosnspryio Macey
JKBHBAJICHTA, MOJISIPHYIO MACCy U OTHOCHTEJbIYIO ATOMHYIO Maccy 3TOro MeTasia.




7. W3 3,31 r uutpara Meranna nojyyaercs 2,78 r ero xiopuaa. Berameante MOJIIDHYIO Maccy
SKBHBaJICHTa 3TOro Metauna. Omeem. 103, 6 r/Mob.

8. Hanumure ypasHenne peaxumii Fe(OH); ¢ xnoposonopoanoii (comnsuoit) kucnoroi, 1pu
KOTOPBIX 00pasyloTest CleayIomme COoeMHeH s Keesa: a) XJIOpHI JMTHIpOKCOkenesa; 6)
AMXJIOPUA  THAPOKCOXKENEe3a; B) TPUXJIOPHI IKele3d. BeIMHCIHTE  KOMHUECTBO BELECTBa
SKBHBAJICHTA U MOJIAPHYIO Maccy aksuBaneHta Fe(OH); B kax0ii u3 3Tux peaxuuii,

9. V30bITKOM rHApOKCHAA KAHsl OACHCTBOBANH HA pacTeopel: a) auruapodocdara kamms, 6)
HHTpaTa aurnapokcosuemyta (II). Hamummre ypasuenne peaxumit otux semecrs ¢ KOH H
ONPEACTUTE KOJIHYCCTBO BEINECTBA HIKBHBAICHTOB H MOJISIPHBIE MACCh] IKBHBAJICHTA,

10. Tlpu B3aumopeiicTin 3,24 r TPEXBAICHTHOTO MeTaJula ¢ KHCI0TOM Buitessiercs 4,03 1
Bofopoaa (H.y.). Berimenure mosmsipuyio macey OKBHBAJICHTA, MOJLIPHYIO W OTHOCHTENBLHYIO
aTOMHYIO MacChl MeTasIa.

11, Mexonms u3 MONSPHOH MAacCH! yriepona u BOJbL, OIpeieHTe abCONMOTHYIO Maccy aToma
YIIICpOaa 1 MOJIEKy/Ibl BOABI B rpammax. Omeem: 2,0 - 107 r: 3.0 1%,

12.  Ha weffrpasmsaumio  9.797 r opropocopuoll  KHCIOTH H3pacxoxosano 7,998 r
NaOH. Beruciirte KomHuecTso Belectsa OKBUBAJICHTA, MOILIPHYIO MAacCy JKBHUBAJICHTA M
ocHosHocts H3POy B a10il peakumn. Ha ocrosanmu pacuera HAIHLINTE YPAaBHEHHE PeaKLiH.
Omeem: 0,5 moib; 49 r/mons; 2.

13. Ha meiitpammsawmo 0,943 r (ochopucroit kucnorer HiPO; nzpacxomosano 1,291 r
KOH. Belumucianre KonuwecTBO BelnecTsa SKBHBAJICHTA, MOJSIDHYIO MAacCy 3KBHBAJICHTA W
OCHOBHOCTB KMC/IOTLI. Ha ocHOBaHuM pacyera Hanuummte ypasHeliue peakuuu.  Omeem: 0.5
MOJTb; 41 r/momn; 2.

HAIMMLUIATE HX MOJHbBIE YPABHEHHS,

14. Hanuumre snekTpoHHbIE (Gopmysel atomMoB anmeMeHTOB C TOPS/IKOBEIMA HOMepamu 9 u
28. IloxaxuTe pacrpeneseHne TeMeNTOB THX ATOMOB MO0 KBAHTOBBIM sueiikam, K kaxomy
JJICKTPOHHOMY CEMCHCTBY OTHOCHTCSI KauKI{bI H3 9THX JJIeMEHTOR?

15. Hanumure snexrponnble (opMysBl aTOMOB 27€MEHTOR C MOPsJIKOBLIMH HOMepamu 16 u
26. Pacnpenesute 51eKTPOHBI ITHX ATOMOB MO KBAHTOBLIM SUEHKAM. K kakomy anekrpornomy
CEMEHCTBY OTHOCHTCSI KaYKIbIH 13 3THX 5J1eMEHTOR?

16. Kaxue opGuranu atoma 3amnousiorcs JNCKTPOHAMH paHblue: 4d umu  Ss; 65 unu 5p?
[Touemy? Hanuimmre snexrponnyio (bopmyny atoma anemenTa ¢ nopsaKoBBIM HOMepoM 43,

17. Yro rtakoe wu3zotomer? UYem MoOXKHO OOBSICHATB, YTO Y GONBLIMHCTBA HJIEMEHTOR
[EPHOANYECKOH CHCTEMbBI ATOMHbIE MACChl BBLIPAKAIOTCS ApoGHbM uncnoM? MOryT JIM aToMbl
PA3HBIX JIEMCHTOB MMEThL OJIHHAKOBYIO Maccy? Kak Ha3bIBAIOTCSA M0A06HDIC aToMbl?

18. Kakoe makcumansHoe wicsio SJICKTPOHOB MOTYT 3aHUMATh -, p-, d- u [~OpOUTANH JAHHOIO
SHepreTudeckoro yposua? Ilouemy? Hanummre JJIEKTPOHHYIO (DOPMYITY atoMa d7IeMeHTa ¢
MOPSIIKOBBIM HOMEpOM 31.

19. KsanToBBIe 4ncia 115t 3/1€KTPOHOB BHEITHEro SHEPTETHYECKOr0 Y POBHS ATOMOB HEKOTOPBIX
3JIEMEHTOB HMEIOT CJIE/IYIOLIHE 3HAUCHUS

n=4.1=0;m=0, m== E;’g. Hanunumre snexrponnsie (POPMYIIBI ATOMOB HTHX IJIEMEHTOB N
OHPENEIHTE, CKOJILKO CBOOOAHBIX Jd-0pOuTalIet CONSPIKNT KAy IbIH U3 HUX.

20. B uem 3akmiouaeTcs npuHLHI Maynu? Mosker i Gbith Ha KakoM-HHGY B NIO/yPOBHE aToma
P nm d'2-3n01<'r1)011013‘? ITouemy? Cocrabre asexTponmyio GopMyy aroma snementa ¢
TOPAIKOBBIM HOMEPOM 22 H YKAXKUTE €r0 BAICHTHBIC 3EKTPOHDL.

21. Yro takoe smeprus mouusanmn? B kaknx eAMHHLAX OHA Bolpacaercsa? Kax usmensiercs
BOCCTAHOBUTE/ILHAs AKTHBHOCTB §- M p-3JIEMCHTOB B IPYINAX HEPHOAMUECKON CHCTEMDLI ¢
YBEJIHUICHHEM MOPsIKOBOro Homepa? [Touemy?

22, Y10 Taxoe 3JEKTPOOTpHLATEILHOCTE? Kak u3mensiercs SNICKTPOOTPULATENIBHOCTL Jo-
S/ICMCHTOB B IICPHOAC, B IPYNNE MNEPHOAMUCCKOH CHCTEMBI ¢ YBENMUGHHEM MOPSIAKOBOTO
Homepa? ITouemy?

23. MHcexoas u3 nonoxemus repManus, MOJMONEHA M PeHHA B [EPHOAMYCCKOH CHCTEME.
cocTasbTe (hOPMYJIbI BOAOPOJHOrO COCAMHEHMS TepMAHMS, OKCHAA MOMHGACHA U peHHEBOI




KHCJIOTBL,  OTBEUAIOLIME MX BBICIICH CTENEHM OKHUCICIHHSL M3obpasure Gopmynsl 9THx
COCAMHEHHH rpauyeckKi,

24. Yro Takoe CpojACTBO K NEKTPOHY? B Kakmx eQMHHLAX OHO BhIpaykaeTcs? Kak
M3MEHSACTCS OKHCIIUTENbHAsI AKTHBHOCTH HEMETAUIOB B NEPHONE M B IpyIre
[IEPHONMYCCKOH  CHCTEMBl  C YBeTHUYEHHEM TIOPSAKOBOIO Homepa? OTBeT MOTHBHpYiiTe
CTPOCHHMEM aTOMa COOTBETCTBYIOIIErO H/IeMEHTA.

25. Kakylo XHMHUECKYIO CBSI3b HA3BIBAIOT BOAOPOAHON? Meikay MONEKYIaMH KAKHX BELLeCTE
ona obpasyerca? [Touemy HyO u HF, umes MEHBIIYIO MOJICKYJISIPHYIO MACCy, TUIABSTCS U KUIIST
1pH G0JIee BLICOKUX TEMIEPATYPaX, YeM HX aHATOTH?

26. Kakylo XHMHYECKYIO CBfI3b HA3BIBAIOT HOHHOMN? Kakos mexanusm ee o6pasosaiius?
Kakne cBofictBa nonnodt cBssu ornmuaior ee or kosanentHo#? Ilpuseanrte asa npumepa
THITAYHBIX  HOHHBIX coeaunennit. Hamuumre ypasuenns ipespatuenms COOTBETCTBYIOIIAX
HOHOB B HEHTpalblible aTOMBI.

27. Yro cnemyeT NOHUMATE MO/ CTENEHBIO OKHCICHHS aTOMA? Orpeniennte crenens oKuCIeHHs
aTOMa YLJIepOJa W €ro BaJCHTHOCTL, O0YCIOBICHHYIO YHCIIOM HECIIAPEHHBIX 3JICKTPOHOB, B
coennnennsx CHy, CH;0OH, HCOOH, CO-.

28. Borumcinte MOIAPHYIO KOHICHTPALHIO W MOJBSIPHYIO KOHUEHTPALHIO IKBUBATeHTa 20%-
HOTO pacTBOpa XJIOpH/a Kadblus MI0THOCTBIO 1,178 r/em’. Omeem: 2.1 M; 4,2 1.

29. Yemy paBua MoJsipHas KOHIEHTpalmst skBuBaneHTa 30%-noro pacrsopa NaOH miotHocTbio
1,328 r/ev™? K 1 1 aroro pactsopa npubasuiam 5 1 poxsl. Berumcnure MacCcoBYIO
(MPOLEHTHYIO) 10110 MOTYYeHHOrO pactBopa. Omeem: 9,96 11.; 6,3%.

30. Kakoii obwem 0,3 w. pacTBOpa  KHCIOTLI TJJSG)’ETCH A1t HeHTPaIIM3aIMK PacTBOpa,
conepskamero 0,32 r NaOH 8 40 em? Omeem: 26,6 cm”.

PyGesnpiii konrpoan Ne2 ( IIpumep ¢ orserom)

Bapuanr 1

1.OHepreTHKa XHUMHYECKHX HPOLECCOB paccMaTpUBaeTes B pasiesie XUMUH:
a)TePMOAMHAMHUKA; §) KHHETHKA; B)KOJIONAHAS XHUMHS; T') SIEKTPOXUMHUSL.
lpasunsuoiit omsem: a)repmonnamia:

2.TennoBoi 3(heKT peakiyu He 3aBUCHT:

a) OT arperaTHoro COCTOSHHs BeecTsa; 0) OT NPUPOJILI PearupyIouX BEMeCTs;
B) OT TEMIIEPATyPBL; I') OT My TH PEaKLuH.

lpasunsneiii omeem: r) ot nyTH peakuuu,

3./l KaKo# M3 NpuBeIeHHBIX PCAKLN H3MEHEHHE SHTAJILIIMH COOTBETCTBY €T
CTaHAApPTHOH SHTAIBINK 0Opasosanus MgCO3(k): .

a)MgO(k) + COx(r)= MgCO3(x); 1

0)Mg(x)+C(rpadur)+ O;(r) = MgCO3(k);

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

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

lIpasuneneiii omeem: s) Mg(k)+C(rpadurt) +3/20,(r) = MgCO3(k);
4.Mamenenne snranbnmu peakumn PbO, (k) + 2C(rpacur) = Pb(x) + 2CO(r) pasHo:
a) -55,61; 6) 55,61 B) 166,13; 1) -166,13

[Ipasunvnuiii omeem: 6) 55,61 kJlx

5.HU3menenne sueprun F'u66cea B 91011 K0 PeaKiii paBHo:

a) 35,55; 6) 81,72; 8) -81,72; r) -55,55

[Ipasunsneiii omeem: ; r) -55,55 k)l

6.M3menenue SHTponHy B 5TOM ke npoLecce paBHO:

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

lpasunvhviii omeem: B) 372,68 /K

7.JlanHas peaxkuus sBseTCs




a) 9HI0TEPMUUECKO, CAMOMPOU3BONILHON: 0) 9K30TepMHUECKOiT, CAMONPOH3BONBHOI:;

B) YHAOTEPMUUECCKOPH, HECAMONPOHIBOMLHOMN: I') OK30TEPMHUECKOH. HeCaMONPOU3BOBHOI.
IIpasunvueiii omeem: a) sup0tepmuieckolt, canmon POM3BOJIBHOII;

8.Ecin st peaxun 2Hs(r) + O, ) = 2H,0(r) ee ckopocTs pasua 0,45, C(Hz) =3 mons/1, C(O,
(r) =1 MouB/11, TO KOHCTAHTA CKOPOCTH paBHa

Ipasunvhoiii omeem: 0,05

9.Cxopocts peakimu 4HC1(r) + Oa(r) = 2H,0(r) + 2Cly(r) npu yBeanueHnn naBieHms
cuCTeMe B 3 pasa Bo3pacreTr B pasa,

lpasunenuviii omeem: sospacter B 243 paza

10.Matemarnyeckoe BbIpakeHIe 3aK0Ha NeHCTBHS MaCce JUISL peaKiiy

Fe;03 (k) + 3CO(r) = 2Fe (k)+ 3C0Ox(1)

8) W=« Cre20,Cco 6) W =k Cpezo; C’co; B) W =k C3co r)W = B ona
lIpasunshviii omeem: B) W =k Cco

1 I‘YPHBHGHHG_ AppeHunyca AMECT BUJL

a)V2/Vi =yA Tho. " 5) k2 k= V' B)ink=Ea/ RT; r) k= K, exp(-Ea/ RT).
[Ipasunvhoiil omeem: ; r) k= K, exp(-Ea/ RT).

12.Iopsnox peaxumn 2Fe** +Sn** = 2/e?" +5n* 110 JKENEe3y PaBeH

a)l 612 ‘B3 )4

lpasunsroiii omeem: a)l

13. Temneparypublii koa]puunent pasen 3. Bo cko/ibko pas Bospacter ckopocTs peakuuu npu
YBeIH4YeHHH TemrepaTypsl za 20°C:

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

[Ipasunvnviii omeem: B) B9 pas:

14.B cootserctBum ¢ npuHnumnom Jle latense, ymeHblueHHe KOHLIEHTPALH IPOAYKTOB
PEAKIHH CMELIAET PABHOBECHE PEaKIHK

a) B CTOPOHY MCXO/HBIX BELIECTB; 6) B CTOPOHY MPOJIYKTOB PEAKLMH ; B) HE CMELLAET
lpasunenviii omeem: ) s CTOPOHY NpPOJYKTOB PeaKLHH

15.Beenenne n3beirka HC1(r) B peakuuio Cu,O(k) + 2HC1(r) = 2CuCl; (x) + H20 (r) emectuT
paBHOBeCHE

a) B1eBO; 6) BIIpaBo; B) He CMECTUT

lIpasunenoiii omeem: 6) snpaso:

16.Bo croibko pas nossicures CKOpOCTEL mpAmMOit peaxiuti Na(r) + O(r) =2NO(r) npu
TNOBBIICHNH JaBJIeHHUs B B CHCTeMeE B 4 pasa:

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

lpasunsholii omeem: s a) B 16 pas;

17.B KaKyio CTOpoHy ¢MECTHTCS PaBHOBECHE peakun (. 16) npy NOBLNUEHHH NaBICHUS:
a) B1eBo; 0) BIPABO; B) HE CMECTHTCH.

[Ipasunvruiii omeem: B) ne cmectires.,

18.Eciu T=4870K , a Kpagn = 10'3’, TO u3Menenue sueprun ['u66¢ca

AG pasuo 279,74k k.

[Ipasunoueiii omeem: AG pasro 279,741 I,

19.Ecin koucTanTa paBnosecus Ke = 2.2 nns peakiyn ZNO(r) + O, (1) = 2NO, (1), a
PaBHOBECHbIC koHLeHTpari [NOJ=0,02 monb/a [NO2] = 0,03 mMo:1b/11, TO HexoaHas
KOHUCHTPALHA KHCIIOPOJd PaBHA _ MOJIB/JI

lpasunvmwiii omeem: 1,038 mos/n

20.Eciu ckopoeTs peaknun yBennunpaercs g 2 pasa npu [MOBBILEHHH TeMiepaTyps ot 22°C 10
32°C, TO aHeprus aKTHBAIN pasua 51,851  kJlx

e 9 1422954305 :
7. :—/EEE—IH/(—';&TG = i J03]112:51,851&;4:»0
L,-T, k& 305-295




PyGemxupiii konrpoan Ne3

1.OnemenT-kuc10T006pa3oBaTeb ABIAETCS OKHCIUTENEM B KHCIIOT. ...
a) oproochopHoii. 6) a30THOI, B) yrOMLHOMN, T) CONSHOM |

2.0xucnauTenbHble CBOHCTBA OKCH 1A cepbI(1V) nposBasioTes B peakunm..........
a) SO + 0y — 0) SO, + KMnO4 + H,O —
B) SO; +NaOH — r)SO, +H,S—

3.91C B (B) u xosdpuument nepen H,SO; B peaxiun, IIPOTEKAIOLLIEH 110 CXeMe:
Al+ H-SO4 — AlL(SOy); + SO, +H50 DABHELS ver: it

4.HanGonee cusibHO BBIpaXKeHbl BOCCTAHOBHTENBHBIC CBONHCTBRA JKeJIe3a B peaKkluy .....
2 & z 2

a) Fe + CO3* < FeCO; +2¢”; 6)Fe < Fe® +2¢;

B) Fe?* & Fe** +1¢> r)Fe « Fe'™ +3¢,

5.0mexTpoaubIi noTeHuman Hukens, onymentroro s 0,001M pacTBOp COJM HHKENs Ipu
)~
temneparype 25°C paseH .....B.

6. Cxema [IPaBHJILHO Pa3soOMKHYTOI'O MEAHO-KAaAMHEBOI0 raJIbBaHHYECKOIO 3JIeMEHTE Ipn
CTAHAAPTHBIX YCIOBHAX UMEECT BHUJI:

a) (A) Cu| CuSOy|| CdSO4| Cd (K), 6) (A) Cul€v®™ | ed”™ |CaE)

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

?.MOHEI()/J'IFIPHO@ YpaBHCHHE paﬁorm MCIHO-KaIMHEBOro FAILBANHYECKOI0 2JIeMEeHTa IpH
CTAHOAPTHBIX YCIOBHUAX HMEET BHJ ....

8. 2.J1.C. MeaHO-KaIMHEBOrO rambBAHHYECKOTO IEMEHTA, PaccMOTPEHHOro B Borpocax Ne 6,7,
NP CTAH/APTHBIX YCIOBHSIX PABHO....
a)—0,740 B, 6) 0,740 B, ) — 0,066 B, r) 0,066 B.

9.1lpu nponyckannn 96484 K snekrpuuectsa Macca LHKA, BbIAEIHBIIAACS HA KATOJE (Ge3
ydeTa moOOYHBIX MMPOIECCOB) paBHa.....

10. O6bem x710pa, BLIACTHBLICTOCH TPH EKTPOIH3E pacTBOpa XJI0PH/A HATPHSI TIPH CHJIE TOKA
I A B TeueHue 9 yacos, paseH ......
a) 1,88 n, 6) 0,94 1, B) 3,76 1, oy .52m

11. Cornacuo Ta6m-1ue CTAHJAPTHBLIX OKHCIHTEJIBHO-BOCCTAHOBUTEILHBIX INOTEHLHAJIOB, Ha
AHOIC B MEPBYIO OUepeb OYeT paszpsKkarses ......

2 3 = 200 5 AR S
a) NO, /NO;y', 6)257 1507 B) 2C1/ Cly, 2117,

12.Corniacto Tab:mine CTAHAAPTHBIX OKHCIHTENBHO-BOCCTAHOBHTEBHBIX — NOTEHIHANOB, Ha
KaToJle B MEPBYIO O4Yepe/b OyAeT paspsukaThes .....

+ 2+ 2+
a) Pb**, 6)Sn®*, B)Ni*", r)Cd*.

13.C yuerom mepenanpsikeHus MOTCHLAN BbIACICH S BOAOPO/JA HA HUKEJIEBOM ICKTPOAE MpH
2 =
pH =7, nnotnoctu toka 1 A/em” u temneparype 25°C pasen ... B.

14.C yueTom nepeHanpsiKeHHs! MOTEHIHAT BhIACTEH S KHCJIOPO/a HA HUKEJIEBOM DJIEKTPOJIE 1PN
7] 1
pH =7, nnotuocrn toka | A/em” n temneparype 25°C paseH......B.




15.1Tpu amexrposmze 1M PacTBoOpa  XJIOpHAA HHKEIA HA HHUKENEBBIX MEKTPOAAX, ¢ YHETOM

2
HCPEHANPAKCHHA BLIACIICHNUS BONOPOAA M KHCIOPOAA NPH NIOTHOCTH TOKa 1 A/eM? . OCHOBHLIMMU
npoueccamu

Ha Karoae. Ha aHone SIBJISIOTCA.. ..
a) 2H" +2¢° — H,, Ni° & Q¢ = N,
6) 2H,0 +2¢" — H, +20H., B0 26 i Ol
B) Ni¥* +2¢ — Ni°, DO - 287 — NI
r) 2H:0 +2¢ — H, +20H", 2HL0 ~de” = 0y w4k,

16. AHOHBIM 110 OTHOIICHHIO K xKenesy B cabo KMCsIoit epejie GyaeT MoKpEITHE. ...
a) OJIOBOM,

0) cepebpom, 0110BOM,

B) CepeOPOM. OJIOBOM, HHKENeM, LIHHKOM,

) LHHKOM, XPOMOM. THTAHOM, aIOMUIHEM.

17 Cxema raabBaHHYECKOTO MEMEHTA, BO3HHKAOLIETO [PH KOPPO3HH HHKEIb-XPOMOBOIQ
CIijIaBa B KHCJION cpelie, HMeeT BUL ...

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. [lotenunan karoaHoro npouecca npu Kopposun HHKEJIL-XPOMOBOIO CII/IaBa B KHC/OM cpere
o o e 2

(PH = 0) ¢ Bo3MOKHOI KHCNOPOAHOI erospH3aLHeii NPH MIOTHOCTH TOKal MA/cM” pasen:

a) 0,390 B, 6)0.128 B, B) 1,218 B, r) 0330B.

19. IMorenuman karoxHoro IPOLECCa NP KOPPO3MHM  HUKEJIL-XPOMOBOTO CIIaBa B KHCIOii cpese
= o & 2

(pH = 0) ¢ Bo3moxkHOIH BOZIOPO/IHOM Aenospusaluedi mpH ioTHoCTH Tokal MA/cM” paBe:

a) -0,33B, 6) 0,113 B, B)-0,627B, r-02178

20.HanGosnee seposithbie [IPOLECCBI , MPOTEKAIOUHE MPH KOPPO3HH HUKENb-XPOMOBOIO CIijlaBa
U CHJILHO KHCJIOH cpeje. ..
arAs Cr =3¢ -2 Op'
K: Ni*+2¢ — Ni,
6)A: Cr -3¢ — CrF
K: O; + H;O +4e” — 40H
BlA: €F -3¢ — O
K: Oy +4H" +4e — 40H
K: 2H"+ 2¢" — H,
r) A: Ni -2e” — Ni¥,
K: O, +4H" +4e — 40H"
K: 2H"+ 2¢ —» H,

Cnucoxk sonpocos Kk ykzameny
1. OCHOBHBIE MOHSATHS U 3aKOHBI XHMHH,
2. DKcnepuMeHTalbHBIE MPeINOCUTKH  CIOIKHOTO ctpoenus aroma. [lnanerapuas mopens
cTpoenns aroma Pesepdopaa. Iocrynare Bopa.
3. OCHOBHBIE 110JI07KEHUST KBAHTOROH MeXaHuKi. BonHosas (Gyaxims, aromuas opGuras.
4. XapaKkTepHCTHKA COCTOSHMUS 2MEKTPOHA B aToMe. ICBAHTOBIC YHC/A, HX (pusrueckuii cmpIc.
S. s,p,df — opGuranu. EmMKoCTh dHepreTHueckux YPOBHCH. [IpHHUMIIBL  3anonHeHus
3JIEKTPOHAMH aTOMHBIX OpOHTAsIEH,




6. Tabnuua XuMudYeckuX sjeMenToB. Ilepuojuveckuil 3aKOH M MepHOAMYECKas CcHUCTeMa
XUMHYECKUX 3JIEMCHTOB B CBETE TEOPUH CTPOCHHS aTOMA,

7. IlepnoanyHOCTL B H3MEHEHHH CBOHCTB 2EMEHTOB: PaAHYChl ATOMOR, 9HEPruH HOHM3ALMK K
CPOZCTBA K 3NIEKTPOHY, 3JIEKTPOOTPULEATEILHOCTH, BAJICHTHOCTE U CTEIEHH OKHC/ICHHUS.

8. IleproanHOCTE B M3MEHEHHUI CBOICTB KHCIOPOHBIX H BOJIOPOLHBIX COCAMHEHHTT 3MeMEHTOR
110 MEePHOAAM H I'PYIINam.

9. Xumuueckas css13b. CpoifcTBa KOBAIEGHTHON CBA3M: IHEPTHUs, JJIMHA, HACBLIIAeMOCTE,
HanpasJIeHHOCTb. [ nbpuausauus opGuraseit. & u m caasu. KparnocTs csisu.

10. Kosanentnas cBsi3b, MexaHu3Mbl ee 0GpazoBamusL. DNEeKTPOOTPHUATEILHOCTE aTOMOB M
MOJIAPHOCTD CBsI3H. [[0sIpHOCTE MOCKY TbI.

11. Monnas cBsi3b, Mexalnsm ee 06pazosanns. MeTainyeckas casiib.

12. Tlonstre 0 cKOpOCTH XHMHYECKHX peaKiiHil. CKOpOCTL OMOF@HHOIO H TeTEePOreéHHOro
MpoueccoB. PaKTOPLI, BIHAIONIIE HA CKOPOCTh XMMHUECKHX peaKiuii.

13. 3axon peficTeus mace. KoHeTanTa ckopocTi peakii, ee (pr3uyvecKuit CMBICT.

14. BausiHue TemnepaTyphl Ha CKOPOCTH XMMHUECKOH pCAKLH. [TpaBuno Banr-I'oda.
AKTHBHBIC MOJICKY/IbI H YHEPrHs AKTHBH3ALMH. Y paBHEHIE Apperyca.

I5. Obpatumsble n neobparnmbie peakun, XuMuueckoe pasHoBecie. KoHCTaHTa XHMHYECKOrO
paBHOBECHS,

16. Cmewenue xumudeckoro pasrosecus. [punigins Jle-Illataise.

17. Tepmoxumuueckue 3aK0Hbl U ypapHeHnd. 3aKoH ['ecca H CIeACTBHS U3 HEro.

18. BHyTpenHas sueprus ¥ dHTANLOUS. DHTAALONA 00PA30BAHMS XHMHUECKHX COCIHUHCHMIL
M3menenue IHTAJILITMN B PA3THYHBIX XHMHYECKHX [poleccax.

19. Bropoii 3aKon TepMoAnHAMUKHA. DUTPONHS U €€ H3MCHEHIC IPH XHMHYECKHX npowLeccax u
(pazoBbix mepexogax.

20.YcnoBus camMONpOM3BOJILHOIO MPOTEKAHHS XHMHUECKHX peaxiui. Dueprus ['ubbca, ce
H3MEHEHHE MPH Pa3IHIHBIX XHMHYECKHX TTPOLIECCaX,

21. CoctaB  CTpOEHHE MONEKYJIbI BOALI. ACCOLHALMM MOMNEKY BOLI. BOAOPOAHAS CBA3b.,
Du3nueckue cBOHCTBA BOAbI (aHOMaTHs). XHUMITUECKHE CBOIICTBA BOJILI,

22.)KeCTKOCTb BOALI, €€ THIIbI H CIIOCOOBI YCTPAHEHH S

23. Knacenduxarus pactBopos. MexaHi3M npolecca pacTBopeHs. Kpucrannoruaparsl.
Fupparnas reopus [{.1.Meneneesa. PactBopuMocTh TBEP/LIX BEILECTB.

24. Konuentpauusi pacTBopoB. [TpoleHTHAS KOHLEHTpALMs, MAccoBasi 107 pacTBOPEHHOr0
BelecTBa. Mossipnas KOHLEHTPALHS PACTBOPOB.

25. HopmanbHas KOHIEHTPALLHsL pACTBOPOB. DKBHBAICHT EMCHTA H CII0KHOTO BELLeCTBA,

26. CpoitcTBa pa30aBACHHBIX PACTBOPOB HEANeKTPosnToB. Ocmoc. OCMOTHUECKOE AABICHHE.
3akon Bant-I'odya. 3akoust Payns.

27. Teopus 3neKTPONHTHYECKON uccoumanui. OCHOBHBIE TOJOIKEHMS Teopuu. Mexanusim
AHCCOLHAIMH BELIECTB C Pa3JIMYHBIMU THIIAME CBSI3H,

28. Crenenb ucconHaniy 3ekTpoHoB. CHIABHbIE U CTAdbIE 3MEKTPOJIHTEL,

29. KHCnoTel, OCHOBaHHS M COJM B CBETE TEOPHH JICKTPOITHTHHECKOH  JINCCOLUALINH,
AMQOTEPHBIE THAPOKCH/IDLL.

30. Peakuun oOmena B pactBopax aiexrTponutoB. Hanpasnennocts peakuuii oOmeHa
pacTBOpax 2J1EeKTPOIHTOB.

31. DmextponuTHueckas auccoumanns BoAbl. VOHHOe TNpoM3BeleHHE BOIL. Bonoponubrii
[0Ka3aTe/ib.

32. T'uaponus coneit. Ciyuan ruapomnusa. Cretiens riuaponusa. Konceranra ruaponmsa.

33. ncnepeubie cuctemel. Knaccupukamnus AMCnepeHpIX H KOIOMAHBIX CHCTEM.

34. OcHOBHble CBOHCTBA KOJJIOHIHBIX CHCTEM. YCIOBMS MX ycTOiumBocTH. [loHATHe O
CCIMMEHTalHH H KoaryJisinm.

35. OKHCIATENLHO-BOCCTAHOBHTEbHBIE peakiny. BaykHeHIIne OKUCANTENH W BOCCTAHOBHTEH.
Postb cpesibl B IpOTEKaHIH OKHCIHTENLHO-BOCCTAHOBUTENBHBIX PEaKLIHil.



36. Knaccudpukanns OKMCIHTENLHO-BOCCTANOBHTE HHDIX peakunit. VX poas B nmpupone u
TeXHUKe. MeTo/1 2/1eKTPOHHOr0 GaaHca 1 91eKTPOHHO-HOHHDI MeTo B OBP.

37.Ilonsitne 00 9NMEKTPOAE M DMEKTPOMHBIX [OTEHL{HAJIAX. CranpapTHble  TOTEHLHALI.
CranaapTHBIH BOZOPOAHBI 211eKTpo. [anbBanuueckie 2IeMeHThI.

38. DmeKkTponu3 pacTBOPOB M pPACHIABOB COMell. 3aKOHBI snexTposnsa. Ilpumenenue
3JIEKTPOJIH3A.

39.0cHOBHBIC BHIBI  KOppO3uH. XHMHUeCKas KOPpO3Hsl.  DIEKTPOXHMHUCCKAsS: KOPPO3HSI
METa/I0B. MeTO1b! 3alTEl METANLIOB OT KOPPO3HH.

40. Ilonoxenne MeTaIIOB B IEPHOANYECKOL! TAOIHILE. CTpoenue aToMOB MeTaI0B
41.Haxoxaenne mMerannos B npupoae. OCHOBHEIE METOBI 10y UEHUS METAIIOB.
42.®usnyeckue cBoiicTBa MeTanios. Metainuueckas cuasb. THIIbI KPHUCTAUIMYECKHX PEIIeTOK.
43 . XumMuveckue cBoiicTBa METALIOB,

44. OpraHuveckne noJMMepHbie MaTepHalibl M HMX METO/bl TojyueHus. Krnaccuukanms
MOJIUMEPOB

45.Tunet BMC. ITnactmacest.

Ipaxkruveckue 3aaanus
1. CocraBbTe 21eKTPOHHBIE (POPMYJILI ATOMOB 37EMEHTOB ¢ NOPSIKOBBIMH HOMepamu 32 u 42,
YHUHTBIBAS, UTO Y NOCTICIHETO MPOUCXONT “NpoBai” oAHOro 3S anexrpoHa Ha 4d - noaypoBels.
K KaKomy 3MeKTPOHHOMY CeMEHCTBY OTHOCHTCS KaKblil U3 HTUX TEMEHTOB.
2. Kakoe MaKkcuManbHOE HHCIIO 3NEKTPOHOB MOTYT 3aHUMATE S- p-, d- u f~opGuranm JaHHOro
dHepreTiaeckoro yposus? Ilouemy? Hammmmre snextponnyio (opMyny atoma slementa ¢
MOPAAKOBBEIM HOMepOM 31,
3. Hamummre 2/1ekTpoHHbIC (GOPMYJIEI ATOMOB IEMEHTOB C TIOPSAKOBBIMH ~ HOMEpaMu 25
H 34. K KakoMy 9eKTPOHHOMY CeMEHCTBY OTHOCHTCS KAMKAbI M3 3THX MIeMEHTOR?

4. Kakne opOutanu aroma 3anojiHAIOTCS SAEKTPOHAMH paHblie: s win 3d: Js umm 4p?
[Touemy? Harminnre snektponuyio (bopmyny atoma anemMeHTa ¢ NOPSIKOBBIM Homepom 21.
> CKONbKO ~ HECHMApeHHBIX  JISKTPOHOB  HMEET aToM  Xjopa B HOPMAIbHOM 1

BO3OYKAECHHOM COCTOSHMAX? Pacrpenenure 9TH MEKTPOHDI M0 KBAHTOBBIM SUCHKAM. Yemy
PaBHa BAJIGHTHOCTH XJIOpA, 00YCIOB/IEHHAs HECTIAPEHHBIMU 3JIeKTPOHAMH?

6. Pacnpenenure  3mekTpoHbl  aToma Cepbl MO0 KBAHTOBLIM fAueilxaMm. CKOJbKO
HECMAPEHHBIX 3JICKTPOHOB HMEIOT €€ aTOMBl B HOPMAJIBHOM H BO3OYIKIAEHHOM COCTOSIIHAX?
Uemy paBHa BaieHTHOCTH Cepbl, 06y CNOBICHHAS HECIAPSHHLIMMI 3JEKTpOHamMu?

7. Yro takoe smeprust MoHmsaumu? B KakpX €AMHANAX OHA BoipakaeTcs? Kak M3MeHsiercs
BEJIMYHHA SHCPIHH MOHH3ALMHK B NIEPHOAE, B IPYIINE NEPUOANUYECKOI CHCTEMBI C YBETHUEHIICM
[IOPA/IKOBOI0 HOMEPA.

W3 nepeuncnenubix aiieMeHTOB BhbIGepuTe  HMeIOUWH  HanGoiblice 3HAYCHHEe SHEPTUH
HoHM3auuu: 1)Li 2)F 3)Fe Hl

8. Kakyio KOBaJCHTHYIO CBf3b HA3LIBAIOT O -CBA3BIO W Kakyro 7™-cps3blo? PazGepure na
[MPUMEPE CTPOEHHS MOJIEKYJIBI a30Ta.

9. Onpenennte BUI XUMHUECKON CBS3H B COEMHHEHUSIX: NCl;, SO,, Cl, H50, Si, NaCl
CoctaBbTe 1€KTPOHHBIE (OPMYIBI XJIOpa M ceposogopojia. Kakoit tun Kpucrauueckoii
PEIUETKH Y STHX BCIIECTB B TBEPAOM COCTOSHUH?

10. OnpepennTe THIT XUMHUYECKOH CBA3H B COEIHHEHHUSIX: HCLCuS-, HBt, HI, KCl. Fe, 02

11. Io Tepmoxnmuteckomy ypasaenmo CHy + 20, = CO» + Na,Cry O + 890 KJ1x
paccurTaliTe Kakoil o0beM MeTaHa (H.y.) COMGKEH, €CIM MpH 3TOM Belmeiunoch 178 1)k
TEIJIOTHI.

12. [Ipu B3aHMOICHCTBHH razoo0pasubIX  CepoBO0PO/A H JHOKCHIA yrieposa
00pasyloTes napbl BOAbI H cepoyraepoa CSy(r). Hanuwmmnre TEPMOXHMHUHYECKOE YPABHEHHE DTO
peaKkunn, NpeaBapH relbHO BLITHCINTE ee TennoBoit a(dext. Omeem: +65,43 k)1xk.

13.  Hamuuure rtepmMoxuMudeckoe ypaBHEHHE pPeaKiMM — MEJy CO(r) u BomoponoM, B
pesynbTare KoTopoil odpasyiorcs CHy(r) u H,O(r). Cxonbko TenmnoTsl BhLIETATCS NpHu STOI




peaKuUuH, ecii ObLIO M0uyIeHo 67,2 1 MeTa/uIa B EPeceTe HA HOpMaIbHbIe Yeosusa? Omeen:
018,48 kJIx.
14, Kpucrananyeckuii  XJ0pui  aMMoHHs 06pasyeTcs [P B3auMOeiCTBHN ra3zo00pasHbIX
aMMHaka M XJ0poBoAopoaa. Hamuumre TepMoxmmuueckoe ypasHeHHe 3ToM peaxii.
NPEABAPUTEILHO BBIMHCIHB ee  TernoBod adexr. CKOMABKO TEMIOTHl BBIICIHTCS, eClIH B
peakuuu ObUIO M3pacxoxosano 10 1 amMmuaka B nepecuere Ha HOpMaibHbIe YCI0BUA? Omeem:
78,97 xJxk.
15. Boccranopnenne Fe;O4 okcHIoM yriepoaa uuer no ypaBHCHHIO
Fe304(x) + CO(r) = 3FeO(k) + CO»(r)
Berumciute AGsu cienaiite BLIBOA O BO3MOIKHOCTH CaMOIIPOU3BOJILHOIO POTEKAHHS ITOMH
PCAKLMH NpH CTaHIApPTHBIX YCIOBHsX. IeMy paBHO M3MEHEHME SHTPONMH B 9TOM mpolecce?
Omeem: +24.19 xJIx; +31.34 Jin/(mons - K).
16. Tensnosoit >pdeKT Kakol peakunnm paBeH TerUIoTe oOpasoBanust meraHa?  Beluucnnte
TEMIIOTY 00PA30BAHMS METAHA, HCXOMl M3 CSAYIOLHX TEPMOXHMHUUCCKHX YPABHEHHII:
Ha(r) + '1204(r) = HoO(x); AH = -285.84 1]k
C(x) + Oa(r) = COx(r); 4H = -393.51 xJIk;
CHy (r) + 20,(r) = 2H,0(x) + COx(r); 4H = -890,31 1) k.
Omeem: -74,88
17 Kax Bnusier Temnepatypa Ha ckopoctTs Xumuueckoii peakuun? Bo ckosbko pas BozpacTer
CKOPOCTE XHMHUECKOTO Mpolecca npu nopeliieHuy Temneparypsl ot 30 no 70 rpajycos, ecin
TeMIEepaTypHbli Koy duimenT pasen 2.
10. TIpu onpeenentbIX yenoBMsIx peakis XJI0pOBOIOPOIA ¢ KHCIOPOAOM ABISETCS oOpaTuMmoii
4HC1 (r) + Oz (r)----2Cly (0)+2H,0(r) H =- 116,4x)x
Kakoe Binsnue Ha PaBHOBECHOE COCTOSIIIME CHCTEMbBI OKAIKYT: a) OBBILICHHUE ABICH S
0) HOBBILIEHHE TEMIIEPATYPbI B) BBEACHHE KaTalu3aTopa
18. B romorennoii razosoit cucreme A + B 7 C + D pasuoBecue YCTAHOBHIIOCE TIpH
konuentpanusax (moas/n): [B] = 0,05 u [C] = 0,02. KoncrauTa pasiosecus cuctems! pasta 0,04.
Borancanre uexo/rble KOHUEHTpan seuects A u B. Omaeem. [Aluex = 0,22 Monn/n; [Blucx =
0,07 mosn/m.
19.  Hanmuwmure BbIp@XeHWe [ULT  KOHCTAHTLI  PABHOBECHS FETEPOrCHHOIN CHCTEMBbI
CO; + C «2CO. Kak H3MEHHTCS CKOPOCTbL MPSIMON PEeaKiuy - obpazopanus CO, ecnn
KoHueHTpauno CO> ymeHblIMTL B uersipe paza? Kax crenayer u3MeHMTh HaBjieHHe. YTOOLI
MOBBICUTE BbIx0H CO?
20. Hanuimte BBIpaKEHNE [UIsi KOHCTAHTBI PABHOBECHS! [€TPOreHHON CHCTEMD]
C + H,0(r) < CO + Hs,.
Kax criefyer usmenuTs KOHUEHTPAIMIO U JAABICHHE, UTOOE CMECTHTh PABHOBECHE B CTOPOHY
oOpartHOH peakuuy - 00pa3oBaHus BOASHLIX TTAPOB?
21. Beruncnure KoHCTaHTY PABHOBECHS /U1l FOMOTEHHON CHCTEMBI
CO(r) + HyO(r)7  COy(r) + Ha(r)
€CJIH PABHOBECHE KOHUCHTPALMH Pearnpyrolmx sewecrs (mosw/v): [COJ, = 0,004; [H,0], =
0,064: [CO2], = 0,016; [Ha], = 0,016. Yemy paBHBI HCXOAHbIE KOHUEeHTpauuu Boju 1 CO?
Omsem. K = 1; [Hy0]ex = 0,08 Monn/m; [COJyex = 0,02 Momn/i.
22.K 250 r 10% -ro pacropa rmokossl npuiiin 150 mi soasl. Kakosa maccosas nons (%
[JIFOKO3BI B [TOJYUYEHHOM PacTBOpe.
23, K 3 1 10%-noro pacrsopa HNO; mmorsocriio 1,054 r/em® npubasuian S n 2%-Horo
pacTBOpa TOIf Ke KMCHOTBI I0THOCTLIO 1,009 r/em®. Boiuncnure MAacCOBYIO (MPOLEHTHYIO) W
MOJIIpHYIO KOHUCHTPALHH MOAYYEHHOro pacTBopa, o0nem Kortoporo pased 8 1. Omegem: 5,0%:
0,82 M.
24.BerapciuTe MOIISPHYIO MAcCy HEdNEKTPOINIHTA, 3HAL, UTO PACTBOP, cojepkauii 2.25 r
sroro  Bemiectea B 250 r  Boawl, kpucrammmsyercs npu -0,279°C. Kpuockornueckast
KOHCTaHTa BOAkI 1.86°. Omeem: 60 r/mois,




25.BpluncanTe  KPUOCKONMYECKYIO KOHCTAHTY YKCYCHOH KHCIOTBI, 3Has, YTO pacTBOp.
conepkatuit 4,25 r aurpaueHa CysHjp B 100 r yKCyCHOH  KHCIOTLI, KpPHCTaJUIH3YCTCs  IIpH
15,718°C. TemnepaTypa KpUCTAUTH3ALKUN YKCYCHOI KicaoTsl 16,65°C. Omeem 3.9°.
26.CocraBbTe MOJIEKYJISIpHBIE 151 MOHHO-MOJIEKYJISIPDHEIE  YPABHEHHS! peaKiinii
B3aUMOJEHCTBHUs B pacTBopax mMexy: a) CuSO,4 u H)S; 6) BaCO3 u HNO;3; B) FeCly u KOH.

27. CocraBbTe [0 TPH  MOJICKYJSIPHBIX YPABHEHMSI  peaxliiil. KOTOPbIE BbIPAIKAIOTCS
HOHHO-MOJIercymF;mmu ypaBHEeHUSIMH;

) O #8" =Cu8

6) Si0y” + 2H" = H,Si0;
28.Kakue u3 comeii — Alx(SOy);, KiS, Pb(NOs3),, KCI — noaeepraiorcst ruaposinzy?
CocraBbTe HMOHHO-MOJICKYSIpHBIE U MOJICKYJISIpHDIE ypaBHEHMsI FUJLPOTH3A
COOTBETCTBYIOWMX coJieil, Kakoe 3HaueHue (7 < pH < 7) unelor pactBopbl 3THX Cofei?
29.11pu ememmpannu FeCly u NayCO3 kanas u3 B3STHIX cofeil rujaponusyercs  HeoOpaTumo

00 KoHHa ¢  oOpa3oBaHHEM COOTBETCTBYIOL(MX  OCHOBAaHHSI M KHCIOThL. Bbipaszure
3TOT COBMECTHBIH TMJAPOJIN3 HOHHO-MOJIEKYJSIPHBIM M MOJIEKYJISIPHBIM YPaBHEHHSIMH.
30.'uapokcut KaKkoro M3 S-3JAeMEHTOB mpossiseT amdotepusie cpoiictea? Coctasbre
MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHHSI PEaKLHi HTOro ruApoKCcHa; a) ¢ KicaoToil;
0) co 1enousto.
31. CocraBbTe MOJEKY/SIPHBIE YPABHEHHS pEaKuil, KOTOPLIC BBIPAWKAIOTCA HOHHBIME
ypaBHenusamu: a) Ca’™ + CO;* ---- Ca CO; 6) Fe’" + 30H ---- Fe(OH);
pH + OH == H,0O
32. Peaxkuuy BRIpaKAIOTCS CXEMaMH
Ho 8§ +CL - +HQ - Hp804+ HCl
Fe SO{[ T Kj Cl'g O',' o+ 1’12804 = 1:‘103 (SO;), + C[’g(SO.[)_‘; l"xg SO.]'{‘ ”3 O
CocraBbTe 2n€KTpOHHbIC ypaBHeHHsA.  PaccraBbTe KOI((MUMEHTbI B ypaBHEHHX peaki(uii.
YKa)KuTe Kakoe BeUleCTBO SBISIETCS OKUCIHTEINIEM, KAKOE-BOCCTAHOBUTEEM.
33.Ha ocHOBaHMM 3TEKTPOHHBIX YPABHEHHH PACCTABLTE KOAD(PUIMEHTLI B YPABHEHIH PeaKiini,
UIyLIeH 1o cxeme

Na,S0; + KMnO4+ H,O— Na,SO4 + MnO; + KOH
34. CoctaBbTe CXeMy, HANUIUKTE 9JEKTPOHHBIE YPABHEHHS JCKTPOAHBIN [POIECCOB, U
poraucante  DJIC  MEAHO-KaAMHEBOrO rajibBAHHYECKOro jieMenTa, B kotopom [Cd*] = 0,8
MOJIB/IT, a [C112+] = 0,01 monn/it. Omegem. 0,68 B.
35. Kak npoucxoautr armocQepHas KOpPpO3us JIYJKEHOrO M OUMHKOBAHHOIO Kejesa
Npy  HapyweHuH MOKpbITHI? COCTaBbTE 3ACKTPOHHBIE YPABHEHMS aHOAHOIO M KaTOAHOIO
TPOLIECCOB.
36.Meap He BeITeCHAET BOAOPO M3 pazbasienHbix kucaoT. [Touemy? Oanako, ecin K MeQHOI
[JIACTHHKE, OMYLICHHON B KUCIOTY, MPUKOCHYTHCS LIMHKOBOMH, TO HA MeAn HavudHaercs OypHoe
BBIIENICHHE Bojopoaa. Jlaiite 3ToMy 00bsCHEHHE, COCTABUB JJEKTPOHHLIC yPaBHEHHS dHOAHOIO
1 KaToiHOro npofieccoB. Hanmuuwmre ypaBHeHHE IIPOTEKAIONIEH XHMHYECKOH peaKLHH.
37]laliTe ompeneneHHE peaKLUsIM TOJHMEPH3alUH, NOJUKOHIAEHCALUH, COIMOJIMMEPH3alluil.
[TpuBeanTe NpuMeps! NONYUSHHS HOTHMEPHBIX COCAHHEHUH 110 BLILIEYKA3aHHBIM PEaKLUHsIM.
38 Hanuiure peakuuio MOAy4eHus: rojurerpad)TopaTiiieHa M KOPOTKO PACCKAKHTE O
CBOHCTBAX 3TOro nojaumepa. I'e Ol Halles CBOe IHPOKOE NMPUMEHEHHE?

IIpunmepsr OnJeToB /IS DK3AMEHA
Jlucuumninza XUMU S
BHUJTETNel

l.XapﬂE\"['CDI'ICTI’II(E[ COCTOSIHHAS 3JICKTPOHA B aTOMC. IKsanToBLIE Hpcia. Uux {lJI'I'3I-ILICCI{L-[1:1 CMBICJL.
Z.L'iaXO}I{,EleHHC METalJIOB B [TpHPOJEL. OCHOBHBIC METOILI MMOJMYUCHH METAJLJIOB.

¥ ik 24
3.VKauTe 2JeKTPOJ, KOTOPEIH B rajlbBaHHYCCKOM 2JIEMEHTE B mape ¢ atexkrpojom Ni / Ni
[1pH CT&I-[)J,apTHle YCIOBHAX 6}’,‘.{81’ KAaToOd0M.




4. OTHOLIEHHE THCITa MOJIEKYJI, JUCCOLIMHPYIOUHX Ha HOHBI K 00LIeMy YHCITYy MOJICKYJI,
HASBIBACTOS «vovvivrstossssiiis JUICCOIUALIHH
1) nokaszarenem; 2) KO3QPHUUHEHTOM: 3) KOHCTAHTONH. 4) CTENeHbIO.

buner Ne 2
1.BausHde TeMmmepaTypbl Ha CKOpOCTb XHMHYeckol peaxuuu. Ilpasuno Bant-T'odda.
AKTHBHDBIC MOJICKY b M QHEPIrHsl aKTHBH3ALMK. Y paBHeHe AppeHnuyca.
2. XHMMHYECKHE CBOIICTBA METAJUIOB.
3. Kakue npoueccsbl IPOTEKAIOT MPH KOPPO3HI OLMHKOBAHHOIO Ke€3a B HEHTPalibHOll cpefe
(pH = 7) npu HapyuieHur nokpertuit. OG0CHOBATL PACYETOM.
4. Jlnsa yBenuyeHis BeIxoga nponykros peakiun (A H > 0)
2Pb(NO3)3 (8) = 2PbOgs) + 4NOy(ry + O3y HEOOXOTHMO. .\ vevvvrnivinenes
1) BBECTH KaTAIH3ATOP; 2) MOBBICUTH JIABNIEHHE;
3) MOHM3UTB TEMIIEPATYPY; 4) MOBLICUTH TEMIIEPATYPY

6.4 @DonHO ouenounvix cpeocmes

[Tonuelit OGank 3agaHud s TeKyulero M pyOeimHLIX KOHTpOJieH W [POMENYTOUHON
aTTECTALMU 110 JUCLIMILIMHE, TMO0KA3aTeld, KPUTEpHH, WKL OLUEHHBAHMS KOMIETEHLMH,
METOAMYECKHE MATEPHaAILl, ONpEeAe/AIoONINe [IPOLeAypbl  OLEHMBAHHA  00pa3oBaTeNbHbLIX
pe3y/bTATOB, MPHBE/ACHLI B y4eOHO-METOHUYECKOM KOMILIEKCE JANCLHIIHHBL.

7.0cnogran u 00noAHUMENLHAA JUNEPanypa

7.1.0cHoOBHas TUTEPATYpa

1. Kopopun H. B, O6was xumus: YueGHMK Ui TeXHHUeCKnX cnen.u nanp.sysos/ H.B.
KoposuH. - 4-e u3j1.. - M.: Beicwas wxona, 2003, - 560 ¢

2. Ob6mas xumus [Daexrponnsit pecype] / CysopoB A.B., Huxonnckuit JI. b. - CIIO.
XUMM3 AT, 2017. - Hoeryn u3 D5C «KoHcynbTant cTyAeHTa»

3. Xumust: YueGuuk s By3os [Dnexrpounsiii pecype] / Cemenos M. H., Tlepdunosa W. JI. -
CITI6. : XUMUBIIAT, 2017. - Hoctyn u3 DB5C «KoncynbrauT cTyaeHTay

4, lumanosuu VI.JI. XuMus: METOAMYCCKHE VYKA3aHMs, TNPOrpaMMa, PCLICHHE THIIOBLIX
3a1a4, MpOrpaMMIpOBaliHble BOMPOCHL /I CAMONPOBEPKH M KOHTPOJbHBIC 3aiaHus s
CTYJEHTOB-3a04HHKOB HHIKEHEPHO-TEXHHUECKHX (HEXHMHYECKHX) CIELUHANLHOCTEH

7,2. JlonogHuUTENbHAS AUTEpaTypa

1.06umas 1 Heopranuueckas XuMus [DnexTponnblii pecype] : yueGnoe nocobue / noa pea. B.B.
Jlenncosa, B.M. Tananosa. - Pocros n/Jl : ®eunnke, 2013, - (Boiciee obpasosanue) — [loctyn
n3 DBC «KoHcynbTant cTyenTan

2.06mas ¥ Heopraiuveckas Xumus [DnexTpoHHBIH pecype] @ yueb.-meron. [Tocobue / H.ILL
Mudraxosa. - Kasaup : Msnarenscreo KHUTY, 2013.- Joctyn uz 2BC «Koncynbrair
CTYAEHTa»

3.0cHoBbI 00uIel xumuu [Dnexrponnsiii pecype] / Ipece WM. A. - CII6. : XUMUM3JIAT, 2017, —
Hoctyn u3 ObC «KoncyabTanT cryaeHTay

4 Tlpaktukym 1o oOuie# xumum [DnextpoHuslii pecype]: yueG. mocobue / Ilox pen. C.O.
Jlynaesa. - 4-e u3j., nepepaG. u non. - M. : M3narensctso MOCKOBCKOro rocyiapecTBeHHOIO
ynusepcurera, 2005. - (Knaccmueckuii yHusepeurterckuit yueduuk). - Jlocryn u3z ObC
«KoHcynpTanT cTyieHTan




5.Cnpasounuk no xumun [Dnextponusiii pecype] : yueGnoe nocobue / JLH. Braunmos, W.JIL.
[Mepdunosa, JI.B. [Omamesa, P.I". Yysunses. - M. : Ilpocnekr, 2015. — Hoctyn uz DBC
«KoHcynbTanT cTyenTan

6.CripaBousuK 110 001eit 1 Heopranuueckoi XuMuH [DIeKTPOHHLIIH pecype] / Jlnaun P, A. - 2-e
H31L., ucnp. u aon. - M. : KonocC., 2013. — Jloctyn u3 DBC «KoucyabranT crynenran
7.21eKTPOXMMHYECKHE TTPOLIECCHI: METOA. YKasauus 110 Kypey "O6uas xumus" [DnekTpoHHbBIH
pecype] / CJL Bepesuna, A.M. FonyGes, H.H. JIpynuuanckas, 10.A. ITyukos, I'.H. ®anees. -
M. : Usparenscrso MI'TY um. H. 3. Baymana, 2011." — Hocryn u3z 3B5C «Koucynsrant
CTyIeHTa»

7.3.JIurepatypa, n3aaHHas BHYTPUBY30BCKHM CIOCOOOM

1. CnpaBounsle TabaHILI K 1a00PATOPHEIM , PAKTHUCCKHA paboTtaM M st CaMOCTOSTEILHO
MOArOTOBKH 110 Kypey “Xumust” /., Mpanuosa I".B., Msanosa T.A., TIpoxoposa B.1.

- Kypras, :KI'Y,2008, - 37 c..
2. Meroanueckue ykasaHust 10 Temam: Kiiacchl HeOPraHMUECKHX COEMHEHHIT: Onpeneenue
MOJIAPHOH MacChl HKBHBAICHTAa MeTanna: KonMuecTBEHHBIH COCTAB pAacTBOPOB: XIMHUUYSCKas
TCPMOAMHAMUKA;, XUMAYUECKAS KHHETHKA, XMMHYECKOE PABHOBECHE, PACTBOPEI HJIEKTPOIHTOB;;
XHMHUSI BOZBI(OIIPE/ICICHHE JKECTKOCTH BOJBI); OKHC/IHTEILIO-BOCCTAHOBHTEIBHBIE PEaKIMH;
SJICKTPOAHBIC MOTCHUHAIBI U 3JIEKTPOJBHIKYLIHE CHIIBL, SJIEKTPOIIH3; KOPPO3Hs METAJIOB;.
3. Bonpoce! M 3azaui MO NPOrpaMMHPOBAHHOMY KOHTPOJIO 3HAHMUL CTYLEHTOB [0 TeMam
nabopaTopHbIX paboT.

7.4. Pecypcnl cetu MHTeprer, HeoGX0AnMbIE Uist OCBOCHUS AHCLMIIHHD]
http://elibrary.ru/defaultx.asp — Hayunas snextponnas 6ubmoreka ELIBRARY .RU.
http://window.edu.ru/unilib — EXMHOE OKHO noctyna k a/1eKTpoHHbBIM GHOIHOTERAM BY30B
Poccuu.
http://biblioclub.ru — Yuusepcurerckas 6ubnnorexa ONLINE,
http://virtuallib.intuit.ru — Bupryansnas 6utnuorexa « MHTY W T,

8. Jlnst cryaeHTOB, 00y4aIouXCs ¢ HCIOML30BAHUEM ICTAHIIIOHHBIX 00pa3z0BaTeabHBIX
TEXHOJIOTHH

Ilpu wmenosnb30BaHMM  9MIEKTPOHHOTO OBYUEHHsS! W JMCTAHLHOHHBIX 0GPA30BATELHLIX
Texnonoruit (nanee D0 u JIOT) 3aHATHS MOJIHOCTHIO WIIM UACTMUHO NPOBOJSTCS B pexime
onaiin. O0beM JNCLHMILTMHLL H PACTIPEIENIeHHE HArPY3KH 110 BuAaM paboT coOTBeTCTBYeT 1. 4. ]
Pacnipenenenne G6aiio coorBerctyer n.6.2 GO MOKET OBITL H3MEHEHO B COOTBETCTBHH C
peuerneM kadenpsl, B ciyyae nepexosa na DO u JIOT B npouecce obyuenns. Peuienie
Kadeapnl 06 HCMONb3YEMBIX TEXHOJIOTHSIX I CHCTEME OLEHHBAHHS A0CTHIKEHUH 00YUAIONIHXCS
MPUHUMAKOTCA  C YUCTOM MHCHHS BEAYLIEro NpernofaBatels M JIOBOJAATCA JIO CBE/CHMS
o0yyarommxcs.




AHHOTanus K padoyeil nporpaMmme JTUCLIMITHHBI

CX MU ST

OGpazoBaTenbHOM NPOrpaMmMbl BbICLICIO 00PA30BAHHUS —
nporpamm OakanaBpuara ¥ CrelHalInTeTa

15.03.05 KonerpyKTopeKo-TeXHOJI0rn4ecKkoe ofecnedeHne MamuHOCTPONTEIbHBIX
[IPOH3BO/JCTB
Hanpasnennocti: TexHon0rs MaliMHOCTPOCHHSI

TexHonorus u apToMaTH3aIHs! POU3BOACTBA HEPTEra30IPOMBICIIOBOr0 060PYA0BAHMS

@opmbl 00yUeHHS: O4MHAS, 3a04HAs!
20.03.01 Texnocepuas 6e30nacocTn
Hanpasnennocts: bezonacHocTs Ku3HeASATENLHOCTH B TeXHOC]EpE

@opmbl 00ydeHMs: OYHAS, 3a0UHAs]

23.05.01 HasemHble TPAHCIOPTHO-TEXHOJIOTHYECKIE CPEACTBA
Hanpasiaennocti: ABTOMOOHIIH M TPakTOPEI
ABTOMOOHJIbHAS TEXHHKA B TPAHCIIOPTHIX TEXHOJIOIMSIX
Dopmbl 00yUeHHUS: OUYHAs, 3a0YHas!
23.05.02 TpaHcnopTHbIe CPEACTBA CHCUHAILHOI0 HAZHAYCHHS
Hanpasaennocers: BoeHHBIC IYCCHHYUHBIC 1 KONCCHBIC MALIHBI

dopmbl 00yUeH s OYHas

Tpynoemkocts aucuunnunet 4 3E (144 akagemuueckux 4acos)
Cemectp: 1 (ounast popma obyuenus, saounas Gopma o0yucHus)
Dopma MpoMEKyTOHMHOI aTTeCTALI: IK3AMECH

CO,[[CP}I{EIHHC JIMCUHTUIHLI
OCHOBHBIC TTOHSTHSI H 3aKOHbI XHMHH, CTpOﬁI—IHC aToMa, pCaklHOHHas CrocoOHOCTE
BEILIECTB. JIEeMEHTLI XHMHUECKOit TEPMOJMHAMHUKH M KHHCTHKH, TEOpHs W [IpaKTHKa
pPaCTBOPOB, JMEKTPOXHMHAYECKHC TIPONECCLI, XUMMSA DIEMEHTOB, JIEMCHTLI OpFEII-IHLIGCKUI‘:[
XHMHH 1 OPrafiieckKue moJauMepHbIe MaTCpHa/Ib]




