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1.OFBEM JUCIUIIVIMHbI

Bcero: 4 3aueTHBIe €AUHALEBI TPYA0EeMKOCTH (144 akajieMHYECKHX Yaca)

®opma obyueHus
Ounasn 3aounasn
Bun yue6Hoit paborni Cemectp
1 1 1
15.03.01 | 20.03.01
15.03.05 | 23.05.01
AyIHTOpHBIE 3aHATHA
(Bcero 4acoB), 48 2 8
B TOM 4YHCJIe:
Jlexun 16 2 2
Jlabopatopusie paboThl 32 - 6
CaMocrosTenbHas pabora
(Bcero 4acoB), B TOM 4HcCJI€: 96 142 136
[TogroToBka K 9K3aMeHy 27 27 2
KonTponeHas pabota - 18
Jpyrue BHIBI CAMOCTOATEILHOM 69 15 01
paboThI
HHA BpbuERyTO RO 9K3aMEH 9K3aMeH | D3K3aMeH
ATTECTAIHH (3a4eT, JK3aMeH):
O6mas TpyI0eMKOCTD
JHCUHILTHHBI H TPYA0EMKOCTh 144 144 144
10 ceMecTpaM B yacax:




2.MECTO JUCHHAIIJIMHBI

B CTPYKTYPE OBPA3OBATEJIBLHOMW ITPOI'PAMMBI
B cootserctBHe co cranaapramu GI'OC BO GaxanaBpOB 10 HANPaBICHUIM:
15.03.01 Mammnaoctpoenne: O60py0BaHHE U TEXHOTOTHS CBapO4HOro Mpou3BojcTea; 15.03.05
Konerpykropeko-texnonoruueckoe  obecreuenne MalIHHOCTPOHTENLHBIX  TIPOM3BO/ICTB;
Texnonoruss Mammuocrpoenns; 20.03.01 Texnocdepras GezomacHocTs: BezomacHocTh
KH3HE/ICATENILHOCTH B TexHochepe; 23.05.01 HasemHBle TpaHCIOPTHO-TEXHOTOrHYECKHE
cpencra (ABTOMOOHIM W TpakTophl); 23.05.02 TparcmoprHBIE CPEICTBA CHEIHAILHOIO
HA3HAYCHHS, HAlpaBJICHHOCTh: BoeHHBIE I'yceHHYHBIE M KONECHBIE MAINHHBI, IHCIHIUIHHA
«XuMHs» OTHOCHTCS K obs3aTenbHoM wuacTH Bioka 1. XHMHS sBisercs OIHOH u3
(pyHIaMEHTANBEHBIX €CTECTBEHHO-HAYYHBIX JMCHMIUIMH. OHa H3y4aeT MaTePHANbHBIH MHP,
3aKOHBI €TI0 Pa3BUTHA, XHMHYECKYIO (OpMy JiBHXKeHHs MaTepud. B mpornecce M3ydenus xumuu
BRIPAOATHIBACTC HAyYHBIH B3I HA MHD B I€OM. 3HAHHE XMMHH HEOGXOIMMO UL
II0IOTBOPHOH TBOPYECKOH AeATENbHOCTH GaKaaBpa Jio6bIX HapaBieHHil.

Conepxanune nucuunauabl. OCHOBHbIE Pa3aeibl

OCHOBHbIE TIOHATHA W 3aKOHBI XHMHH, CTpOEHHe aToMa, peaKHOHHAS CIOCOBHOCTD
BEIIECTB. DJIEMEHTH XMMHYECKOH TEPMOJMHAMHKH M KHHETHKH, TEODHS H MPAKTHKA
PacTBOPOB, SNEKTPOXMMHUYECKHE IPOLECCHI, XHMHS 3JIEMEHTOB, 3JIEMEHTHI OpPraHHYecKOH
XHMHH H OpPraHHYecKHe NOJMMEepHBIe MaTepUabl

TpeboBanus Kk BXogHBIM 3HaHWSM «BxojHble» 3HaHWSA, YMEHHS H TOTOBHOCTH
ofyuaromerocs: s yCHEUHOIO OCBOEHHUS Kypca CTYIEHTHI JO/DKHEI HMETh 5a30Bble 3HAHUS
(yHmamMeHTaNbHBIX Pa3/IeNIoB ECTECTBEHHBIX M MATEMATHUECKHX HAYK.

Tembr Kypca comepKaT CHENHANTH3HPOBAHHYIO HH(POPMALMIO H  COCOGCTBYIOT
OCBOCHHIO B JalbHEHINEM NPOQECCHOHANBHBIX JUCIHILIMH TPO(GECCHOHAILHOTO IHKIA W
Ipo(eCCHOHAIBHOTO IIHKJIa MATHCTEPCKOM IOArOTOBKH.

Pesynomamst 00yuenun oucyunaunst HeobxomuMsel s Gosiee riyboKoro 0CBOeHHs
colepkaHuss ~ NpOQECCHOHANBbHBIX  JUCHMIUIMH, a  TakXke  JUid  OBJAJCHHA
obmenpodeccHOHATEHBIME H TPO()ECCHOHATBHBIMA KOMIIETEHIIHAMH.

3. INITAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Llenn 1 321491 OCBOEHHS THCHHILIHHBI

[lenmpro  M3ydYeHHS MOUCHUIUIMHBI «XHMHS»  SBISETCS YriyOlleHHE MMEIOLIHXCs
IpeJICTaBICHHH M IOJy4eHHe HOBBIX 3HAHHH M yMEHHH B obnactu xumuH, 6e3 KOTOpHIX
HEBO3MOXKHO pEIIEHHE COBPEMEHHBIX TEXHOJOTHYECKHX, OJKOJOTHYECKHX H CBIPBEBBIX
mpobemM.
3anaum Kypca:

e ®dopmupoBaHHE Y CTYAEHTOB OOIINEro XMMHYECKOTO MHPOBO33DEHHS H Da3BUTHS
XHMHYECKOTO MBIIUICHHSL.

e Vcpoenue o00béMa 3HaHHH 10 XHMHH, HEOOXOIMMBIX JUIs  M3y4YeHUS
npo(h)eCCHOHANIBHBIX TUCITHILIIHH.

e (O3HaKOMJIEHHE CTYJEHTOB ¢ MHOrooOpa3ueM XMMHYECKHX CHCTEM, NPOSBICHHEM
XMMHYECKHX 3aKOHOB B JKOJIOTHYECKHX H TPOHM3BOJCTBEHHBIX IIpoleccax, ¢
BBIJIEJIEHHEM M HeHTH(HKAIHEH XHMHYECKMX BELIECTB, a TAKKe IPHMEHEHHEM
XUMHYECKHX IPOLIECCOB H 3aKOHOB B COBPEMEHHOMN TEXHHKE U TEXHOJIOTHH.

Komnereniuu, OpMHPYEMEIE B PE3yJIbTaTe OCBOCHHS MHCITHIITHHBL

s 15.03.01
CrocofeH  NPUMEHATH  €CTECTBEeHHOHayuHble M OOILIEMHKCHEPHBIC — 3HAHMs,  METOAbI
MAaTEeMATHUECKOTO aHAIIN3a ¥ MO/eIMpoBanus B npodeccronanbHol aesrenbHocTd (OIIK-1);

3HATB:
(yHIaMEHTaTbHBIE IIOHATHS, 38KOHBI H TEOPUH KJIACCHYECKOHM M COBPEMEHHON XHMHH

(OTIK-1)



Ymers:

a/aliTHPOBATh 3HAHWS U YMEHHsI, MOJNYYEHHBIE B Kypce XHMHH K PELICHUIO KOHKPETHBIX 3a/1ay,
CBSI3aHHBIX C MPOGECCHOHAIBHOMN AEATENBHOCTBIO (OIIK-1)

Biiajers :HaBbIKaMH 3KCNEPHMEHTANIEHBIX HCCTeI0BAHMT JUTA BO3MOJKHOCTH HUCIOJIB30BAHNS HX
B PEIIEHUH MPodeccHonHanbHbIX 3amay (OITK-1)

st 15.03.05

Crnocoben HCnoIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, IEHCTBYIONIHE B MPOLECCEe H3TOTOBJICHHS
MAIIHHOCTPOHTE/IBHBIX ~ H3/IeNHi  TpeOyeMOro KkauecTBa, 3aJaHHOTO KOJIHYECTBa npu
HaHMEHBIIHMX 3aTpaTax obmecTBeHHOroO Tpyaa (OITK-5);

3uarts:

(yH/aMeHTaTbHbIEe TOHATHS, 3aKOHEI M TEODHH KJIACCHYECKOH 1 COBPEMEHHOM XHUMHH

(OIIK-5)

Ymertn:

aJallTHpOBATD 3HAHMS H YMEHMUS, I0Jy4EHHBIC B KyPCE XMMHH K PEIIEHHIO KOHKPETHBIX 3a/1a4,
CBA3AHHBIX C IPO(ECCHORATBHOM fesTensHocThIo (OITK-5)

Baagers :

HaBBIKAMH 5KCHEPUMEHTAIBHBIX HCCIIEI0BAHHH Il BO3MOMKHOCTH HCIIOIBE30BAHMS HX B
PeIIeHHH Npo(ecCHOHATBHEIX 3a/iaq (OITK-5)

Jas 20.03.01

CIOCOOEH OCYIIECTBIATh MOHCK, KPHTHYECKHN AHANM3 M CHHTE3 uH(DOPMAIIHH, TPHUMEHSATH
CHCTEMHBIH IIOAXO/1 [UIsl PELICHHS NOCTABIeHHEIX 3a1a4 (YK-1)

crocobeH ompeeNaTh KPYT 3a/iay B paMKax [OCTABICHHOM LEIH H BBIOHpATH ONTHMAIbHBIE
CrMOCOOLI MX pEIICHHS, HCXOI W3 NEHCTBYIOUIMX MPAaBOBBIX HOPM, MMEIONIHXCS pecypcoB u
orpanuyenuii (YK-2)

3HaTh:

(byHaamMeHTaIbHbIE IOHATHS, 3aKOHBI H TEOPHH KJIACCHYECKOH H coBpemenHoM XxuMHuH (YK-1)
YmMmern:

aJanTHpOBaTh 3HAHHSA U YMEHHS, [OJyYE€HHBIE B KypCe XHMHHU K PEIICHHIO KOHKPETHBIX 3a/1ay,
CBsI3aHHBIX € IPO(GECCHOHANBHOM AeATeNbHOCTBIO (YK-2)

Baanern :

FOTOBHOCTBIO K  CaMOpa3BHTHIO,  CaMOpEalH3allid,  HCIIOJb30BaHHIO  TBOPYECKOI'O
norennuana(YK-1)

CrocoOHOCTBIO K caM000pPa30BaHHIO H HCIOJIB30BAHUIO B IPAKTHYECKOH JEATETHHOCTH HOBBIX
3HaHUH ¥ yMEHHH, B TOM 4HCIE B 00/1aCTAX 3HAHUH, HENOCPEICTBEHHO HE CBS3aHHBIX CO cepoii
npodeccHoHANBHOMH AesTenbHOCTH (YK-2)

Jns 23.05.01
criocobeH CTaBUTh M pellaTh WHKEHEPHble M HayYHO-TEXHMYeCKHe 3agadd B cdepe CcBoei

npod)ecCHOHAIBHON AEATEIbHOCTH M HOBBIX MEXIMCUHMIUIMHAPHBIX HANpaBiIeHHH C HMCHOJIb30BaHHEM
€CTeCTBCHHOHAYUHbIX, MATEMAaTHYECKHX U TexHonoruueckux moaenei (OITK-1)

3HaTn:
OazoBele 3HAHHSA (YHIAMEHTAIBHBIX pa3/lelloB XHMHH, peaqu3ys ClellMalbHble CPEICTBAa H

MeTo/Ibl ToTydeHust HoBoro 3HaHus (OI1K-1)

YmMmern:
NpuUMeHATs B chepe NpohecCHOHAIBHOM JIeATEIbHOCTH HOBBIE 3HAHHS W YMEHUS C

HCIOB30BaHHEM ECTECTBEHHOHAYYHBIX Mozenei (OIIK-1)

Bnaners :
cnocobHOCTEI0 K €aM000pa30BaHHIO M HCIONB30BAaHHIO B IPAKTHYECKOH HEATENbHOCTH
ecrectBeHHoHayuHbix Moaeneit (OIIK-1)

s 23.05.02
crocobeH CTaBUTh M pellaTh HHKEHEPHBIE W HAayYHO-TEXHHYECKHE 3aJayH B cdepe cBoeH

l'IpO(IJ €CCHOHAJILHOM  JISTEJIbHOCTH M  HOBBIX MEXJIHCIHIUIMHAPHBIX  HAllpaBICHHH C



HCIIOJIB30BAHUEM CCTCCTBEHHOHAYYHBIX, MAaTEMAaTHYECKHX U TEXHOJI

1)

3HaTb:6a30BEIe 3HAHUS (GyHIaMeHTAIbHBIX pa3eNoB
CPE/ICTBA K METO/IBI TIOJTyYeHHs HOBOro 3HaHus (OITK-1)
YMeTh:uCTIoNB30BaTh B IPAKTHYECKOH [ TENbHOCTH HOBBIX 3HAHHH H YMEHHH, B TOM 4YHCIIe
B 00JacTsX 3HAHHM, HENOCPEJCTBEHHO HE CB3AHHEIX CO chepoit  npodeccHoHATEHOM
aesrensHocTH (OITK-1)
Baazers :roTOBHOCTEIO K HCTIONMB30BAHMIO B IPAKTHYECKOH e TENBHOCTH HOBBIX 3HAHHUH U

YMEHHH, B TOM 4YHCIIE B 00/1ACTAX 3HAHUMH, HETOCPEICTBEHHO HE CBI3AHHBIX CO cepoit

npodeccuonanbHoit aestensrocTH (OITK-1)

4. COAEP)KXAHUE JUCHMITIJIMHBI
4.1. YuebHo-TeMaTHYeCKHH ILUIaH

oruyeckux Moneneit (OITK-

XHMHH, peajlu3ys CHelHaILHBIE

Py6ex | Homep HanmenoBauue pasnena, TeMsl KonmuecTBo yacoB KOHTaKTHOM paGoThI ¢
pasjiena, [IpenojaBaTereM
TEMBI Ounas popma 3aounas popma
JIK JIb JIK JIb
IUs
20.03.01
23.05.01
Py6ex Pl Beenenne. OCHOBHbIE TIOHATHS H 4
1 3aKOHbBI XUMHH
IICXD, Crpoennue atoma.
P2 Xumuueckas CBS3b u 2 4 2
MEXMOJIEKY/IAPHBIE B3aHMOAEHCTBHUS
P3 DJIeMEHTHI XHMHYECKOH 5 5
PyGex TEPMOJTHHAMHUKH
2 P4 XuMuyeckas KHHETHKA. a 6 )
Xumugeckoe paHoBecue. Karamus
P5 PacTBopHI 2 6 2
P6 DNEeKTPOXUMHYECKHE ITPOLIECCHI 6 g 5
PyGex 7
3 By BMC u miiactmaccel 2
Hroro 16 32 2 6
4.2. Cooepacarue nekyuii:
Hludp u Tpynoem | Tpynoem
paszena, e KOCTb, KOCTb,
o B HaumeHoBaHHE U COJEPIKAHUE JTIEKIIHH 4achl Yackl
ITHCITAILT Ll (ounas | (3ao4Has
rg | AACHHIUTHHET dopua) | dopma)
P2 VHCXS. DNEKTPOHHOE  CTPOEHHE aroMa W CHCTeMaTHka | 2 2
Crpoenue XHMHYECKHX 3JIeMeHTOB. KBaHTOBO-MeXaHHYECKas
aToma. moaenb aroMa.  CTpoeHHE MHOI'03JIEKTPOHHBIX
Xumuueckass | aTomoB. Ilepuojuueckas cucTeMa L[.I/I.Menneneerla
CBA3b H | 4 H3MEHEHHE CBOMCTB AJIEMEHTOB H HX COCJIMHEHHH.
MEXMOJeKyl | XuMHyecKas  CBS3b. OCHOBHBIE THIIBI H
SpHBIE XapaKTePUCTUKH CBSA3H.
B3aUMOJEHCT
BHUS
P3 | DneMeHTHI DJ1eMEHTHI XUMHYECKOH TEPMOJMHAMHKH. | 2




XHUMHYECKOH
TEPMOIHHAM
HKH

OHepretHueckue 3(P(EKTH XUMHYECKHX pEeaKIui.
BHyTpennss sHeprusi W SHTANBIHS. Tepmoxumus.
TepMOXHMH'-IeCKHC 3aKOHBEI H YpaBHCHHA.
OHranbnus o6pa3oBaHuMs XHMHYECKHX COETHHEHHI.
OHTPOIMA M €€ W3MEHEHHe IpH XHMHYECKHX
npoiieccax. Oueprus  T'mb6ca wu  smeprus
I'enbMronbia M HX W3MEHEHHS NPH XUMHYECKHX
npoLeccax. YCIoBHS  caMONpPOHM3BOJIBLHOTO
IPOTEKAHHS XHMHUECKHX PeaKiiuii.

P4

XumHyeckas
KHHETHKA.
XUMHYECKOE
PaBHOBECHE.
Karanus.

XUMHYeCKass KMHETHKA. CKOpOCTh FOMOI€HHBIXH

F€TEPOr€HHbIX XHMHYECKHX peaKIuii. 3aKoH
JEUCTBYIOIHX  Macc. 3aBHCHMOCTE  CKOPOCTH
XHMHYECKHX peakuui OT TeMIeparypel. JHeprus
aKTHBAallMH. ['OMOreHHBIH W reTepOreHHbIH KaTann3
Koncranta paBHOBecHS W ee  CBS3p ¢
TEPMOJWHAMUYECKUMHE  QyHKuusMH.  [IpuHImn
Jlelllarenne.

P5

PactBopE!

PactBopel.  Ompenenenne u  kiaccHduKaims
pacTBOpOB. PacTBopel  HE’NEKTPONMTOB  H
9JIEKTPOIHTOB. BoJHEIE pACTBOPBHI 3IEKTPOJIHTOB.
DNeKTpoMTHYECKAs JHCCOITHALHS BOJIBI.
Bonoponubiii  mokazarens. HoHHBIE peakiuu B
pacTBOpax.

P6

DNEKTPOXHM
HYECKHe
TIPOLIECCHI

OKHCIIHTENBHO-BOCCTAHOBHTETBHEIE "
JIEKTPOXUMHYECKHE IMpoLecchl. 3akoHbl Dapajes.
[Tonsitue 00 JJIEKTPOHBIX HOTEHIHANaX.
I'anbBannueckue snements, DJIC U eé H3MepeHHe.
CranmapTHBIH BOJOPOJHBIN 3JIEKTPOJ U BOJOPOAHAS
mKajga  MOTeHHHaaoB.  YpaBHeHwe  Hepncra.
Onexrponus. IlocreoBaTeNnsHOCTE  HMEKTPOIHBIX
npoueccoB.  Onpenenenue H  KiaccHpHKaIHs
KOPPO3HOHHBIX IIPOLECCOB. BHJBI KOPPO3HOHHBIX
paspymenuii.  Knaccudukanus — KOppO3HOHHBIX
IPOLIECCOB. Xumugeckas KOpPO3Hs.
DneKkTpoXuMHYecKas Koppo3Ha. MeTobl 3alUThl OT
KOpPO3HH

4.3./labopamopubsiii RpAKMUKYM

Iudp
pazaen
a,
TEMBI
JIMCIIH
[IJTHHBI

HaunMeHnoBaHue
paszena, TeMBI
JUCIATITHHBI

HanmeHOBaHHE W CO/Iep:KaHHE 1ab0paTOPHBIX
pabot

Tpynoemk
OCTb, Yachl
(ouHast

(opma)

Tpynoemx
OCTB,
Yackl

(3aouHas
(opma)
JUIst
20.03.01
230501




P1 Beenenwne. 1.K1accrl HeopranuuecKkux coeTHHEHHI. 4

OcHoBHEIE 2.0npenenenre MOIAPHOI Macchl
3aKOHBI XHMHUH 5KBHBAJIEHTa METAIIA.
P2 TICX5, 3.Crpoenne atoma. [lepuonuyeckas cucrema | 4
Ctpoenue atoma | XHMHYECKHX 3]IEMEHTOB.
XuMHAgecKas 4.Trbl XMMHYECKO# CBSI3H M CTPOEHHE MOJIEKYJ1
CBA3b M MexMo- | PYOEKHBIH KoHTposs Nel (14ac)
JIEKYJISIpHEIE
B3aHMOJCHCTBHS
P DneMeHTEI 5. XMMHYecKas TEPMOAHHAMHKA 2
XHMHYECKOH
TEPMOIHHAMHKH
P4 XHAMHYecKas 6. XuMuYeckas KHHETHKa 6 2
KHHETHKA. 7.XUMHYECKOe paBHOBECHE
XHUMHYECKOE Py6exnsrii koHTpOIss Ne2 (2 yaca)
paBHOBECHE.
Karamm3
B3 PacTBopHI 8.PacTBOpEI 3NIEKTPOIHTOB 6 2
9.KonuuecTBeHHBIH COCTAB PacTBOPOB
10.Xumus  Bogel  (OmpeneneHHe  KECTKOCTH
BO/JIbI)
P6 Onextpoxumuye | 11.OKHUCIHTETEHO-BOCCTAHOBUTEIBHBIE PEAKITHH | 8 2
CKHe npoueccsl | 12.9neKkTpo/iHbIe MOTEHIHAIIBI "

3JIEKTPOJBHIKYILHE CHIIBI . JJIEKTPOJIH3.
13.Koppo3us MeTajuioB
Py6exnsiit koHTpOIB Ne3 (2 yaca)

BT Opranuyeckue 14.Pacno3naBanue BOJIOKOH, IlacTMacc H |2
HOJMMEpHEIE IOJIAMEPOB.
MarepHasl

Hroro 32 6

5.METOIUYECKHE YKA3ZAHUS AJI OBYYAIOLIUXCH
MO OCBOEHUIO JUCTTUITIUHBI

[Ipy mpoCTyIIHBAaHHH JIEKIIHH PEKOMEHAYETCS B KOHCIEKTE OTMEYaTh BCE BaXKHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpsieT BHHMaHHE IpENOAaBaTeslb, B YaCTHOCTH TE€, KOTOPBIC
HAIPABJIEHB! HA KAYECTBEHHOE BBHINOIHEHHE COOTBETCTBYIONIEH 1aboparopHO# paGoTHL

[IpenoiaBaresieM 3alJAHHPOBAHO HCHOJIb30BAHME NIPH YTCHHH JIEKIHH TEXHOJOTHH
npo6iemMHoro oOy4eHHss H JHCKyccHH. IloaTomy pekoMmeHIyeTcsi (pUKCHpOBaTh Ui ceds
HHTEPECHBIE MOMEHTHI C IIENTBI0 WX aKTHBHOTO 0OCYK/IEHHUS Ha JIUCKYCCHH B KOHIIE JIEKIIHH.

3a/loroM  KayecTBEHHOr0  BHIMOJHEHHs  JabopaTopHeIX  paboT  sBjsETCS
CaMOCTOSTE/IbHAS TIOJrOTOBKA K HMM HAKaHYHE IyTeéM NOBTOPEHHS MAaTEPHAIOB JIEKIIHH.
PekoMeH/IyeTcss MOAFOTOBHTh BONPOCHI 1O HEACHBIM MOMEHTaM H OOCYIHTh MX C
npenojiaBatesieM B Hadane 1abopaTopHOH paboThl, KOJLIEKTHBHOTO B3aMMO/ICHCTBHS,
pa36opa KOHKPETHBIX CHTyalui. [103TOMy NPHBETCTBYETCS IPYIIIOBOH METOJI BBIIOIHCHHS
nabopaTopHeIX paboT, a TakKe B3aMMOOLEHKa M OOCYK/ICHHE PE3Y/IbTATOB BBIIONHEHHS
naGoparopHoii paGOTBI M TONy4eHHs BBHICOKOH OLECHKH IO pe3y/ibraraM OCBOCHHA

JIACITUIIIMHEL.



Jlnst TeKyIIero KOHTPOJS YCIeBaeMOCTH Ui 04HOH (opmbl 06yueHHs HCIOIB3yeTCs
GaUTbHO-PEHTHHTOBAs CHCTEMa KOHTPOJS OLEHKH H akajeMuyeckoi aktuBHOCTH. [losTomy
HACTOATENBHO PEKOMEHJyeTcs TINATENbHO IpopabaThiBaTh Marepual JUCIHIUIMHBL 1P
caMOCTOATENBHON paboTe, yyacTBOBaTh BO BCeX (hopMax oOCYKIeHHs M B3aUMOJIEHCTBHS, KaK
Ha JEKLHUAX, TaK ¥ Ha J1abOpaTOpHBIX 3aHATHAX B LEIAX JIy4llero OCBOCHHMs MarepHaia H
IOJIyYEeHHS BEICOKOH OLICHKH II0 Pe3yJIbTaTaM OCBOSHHS JUCLUIIIHHBI

BhINONTHEHAE CAMOCTOATEIBHON paboThl MOApa3yMeBaeT CaMOCTOATEIbHOE H3YUICHHE
pa3/ieioB JMCLMILUTHHEL, IIOArOTOBKY K TabOPAaTOPHBIM 3aHATHSM, MOATOTOBKY K 3K3aMeHY,
MOATOTOBKY K pyOeHOMY KOHTpomO (ans ouHOH Qopmel 0OydeHHs), BHIIONHEHHE
KOHTPOJIbHOM paGoThl (s 3a04HO# (hOpMbI 00yIeHHs)

PexoMen/yeMas TpyI0eMKOCTh CAMOCTOSTENbHOM paboThl Ipe/icTaBena B TabiuLe:
Pexomenoyemblil pexcum camocmoameibHaa paboma

Tpynoe | PYZIOEMKOCTb,

Bunasl
Iudp caMOCToJ;TeJILHo Mgk qacr(,ll’(o_?,azznaa
CPC # paGoTEI HauMeHOBaHHE H COJIEPKAHHE (;13:1:”
ctyento (CPC) dopua) | 150305 | 230502
Cl.l Mertosi  BaJEHTHBIX  CBH3€H. 5 19 11
['ubpuanzanus. [TousiTHe © MeETOJE
MoJIeKynspHbIX opburtanedi. CrpoeHue H
CBOMCTBA MPOCTEHIINX MOJIEKYJI
C1.2PacTBOpHI Omnpenenenue H 6 19 19
KraccubuKanms — pacTBOpoB.  PacTBOpBI
HEOSJIEKTPOIIMTOB M 3NIEKTPOJIUTOB. Bozmbie
Vrny6nennoe | PACTBOPBI 3JIEKTPOJIATOB.
U3ydeHHe DJIEeKTPONHTHYECKAA IHCCOLHALMA  BOJIbL

pasJIesioB, TeM Boaopoausiit mokasaTelb. oOHHBIE peakiui
2

Cl MCIMIUIHHEI | B PacTBOpax. Komionansle pacTBOpHL B
JleKIHORHoTo | IPHPO/IC ¥ TEXHHKE.
Kypca Cl1.3 Xwumwuyeckas TEpMOJHHAMHKA 19 19
C1.3 . Meroasl 3amHTEL OT KOPPO3HH: 6 20 |20
panHOHATBHOE TIPOEKTHPOBAHHE, ob6paboTka
OKpYKalome cpensl, JIETHPOBAHHE,
CO3J@HHE  HM30JHPYIOIHX  IUEHOK  HA
MeTaulax, 9JJeKTpOXHMHUecKas 3alluTa.
WUHru6UTOpHl KOPPO3HH.
C2 | Usyuenue C2.1 Teopus XHMHYECKOTO  CTPOCHHA 6 19 10
pasziernoB, TeM OpraHHyYeCKUuX COeIMHEHHH
JMCIHUIUIAHBL He | A.M.ByTieposa, maccmbmcaung
BOLIEAINX B peareHTOB H peaKiyi B OpraHHYeCKOH
JIEKIAOHHBIH XHUMHH, KJIaccHpHKaIMs H
Kypc ¥ HOMEHKJIaTypa OpraHHYeCKHX COCNHCHHH.
NpaKTHYECKHE (C2.2CpoiicTBa TEpPEXOJHBIX METAIOB, -
3aHATHS smementst 1V - VII rpymn.  XuMmus
JMEMEHTOB  JKeje3a, HMX  CIUIaBOB  H
XAMHYECKHE  COEIMHCHHMS. Xumus

METaJUIOB TIOATrPYIT ME/IH H IIHHKA
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Kpurepuii
nepecyera
Hamios B
TPaJULIHOHHYIO
OLIEHKY 110
uToram paboTsl
B CEMecCTpe H

60 1 MeHee 6aI0B — HEY/JOBIECTBOPHTEILHO (HE3aYTEHO);
61...73 — yIOBNETBOPHTENBHO; 3a4TEHO

74... 90 — xopomo;

91...100 — oTiiM4HO

9K3aMeHa
Kpurepuit momycka K Jlna momycka K MPOMEKYTOYHOH aTTeCTalldy 10 JUCHHIIHHE
NPOMEXKYTOYHOH 3a ceMecTp 00yyarouriicst 0DKeH HabpaTh M0 HTOraM TeKYIIEro H
aTTecTalluH, pybexHoro kourponeii He Memee 51 Oawra. B cimydyae eciu
BO3MOKHOCTH obyuarommiics HaGpan Mmenee 51 6amia, TO K arTecTallHOHHBIM
MOJIy4EHHSA HCIBITAHHSM OH HE JOIyCKaeTCH.
aBTOMATHYECKOI0 Jins mojiydeHus oSk3aMeHa 0e3 MNPOBEACHHA IIPOLEIYPhI
DK3aMeHa IIPOMEXyTOYHOM  arTecTau  ofydaromemycs — HEOOXOIMMO
(HarMOHANBHOM OLIEHKH) | HAOparh B XOJ€ TEKYIIEro H pybexHbIX KOHTposei He MeHee 61
1o JMMCIHIUIAHE, | Gamra. B 3ToM ciydae HTOr OGalibHOM OLEHKH, INOTy4acMOH
BO3MOKHOCTb oGyJaromuMesl, ONpeAeNseTcs M0 KOJIMYecTBy Oanios, HaOpaHHBIX
MojydeHWs  GOHYCHBIX | MM B XOJIe TEKYNIEro M PyOeKHBIX koHTposei. Ilpu 3TOM, Ha
Hamos YCMOTpeHHe TperozaBarens, OalTbHas OLEHKAa O0ydaromerocs
MOJYKET OBITH TOBBIIEHA 3@ CYET MOJYYEHHs OMOJHHUTEIBHBIX
6aJUIoB 3a aKaJIeMHIECKYIO0 aKTHBHOCTb.
OG6yuaromuiics, UMEIOIHH MpaBo Ha MOIYYEHHE OLCHKH Oe3
TIPOBEJICHHS. TPOLEAYPHl TPOMEKYTOYHOH ATTECTALlMH, MOKET
TIOBBICHTE €€ IIyTeM CJIaul aTTeCTAHOHHOTO MCIbITaHus. B cinydae
monmydyeHHs OOy9alomMMCs Ha aTTecTallHOHHOM HCIBLITAHHH 0
Ga/ioB MTOT Oa/UTBHOM OILIEHKH 110 JUCIMIUIMHE HE CHHIKACTCH.
3a aKaJleMHYecKyl0 aKTHBHOCTh B XOJIC OCBOCHHA
JUCITUIIIMHEL, y4JacTHe B y4eOHOH, Hay4YHO-HCCIIEI0BATEIBCKOM,
CIIOPTHBHOM, KYJIBTYPHO-TBOPYECKOH H 001mecTBeHHOI
JeSTeNbHOCTH  obydatomemycs — MOTYT — OBITb  HAUHCIICHBI
JIOTIOJTHUTE/IbHEIE Haibl. MakcuManbHOE KOJIHYECTBO
JIONOJMHUTENBHEIX ~OalIoB 3@  aKaJeMHYECKyl0 — aKTHBHOCTDH
cocrasyser 30.
OcHOBaHHeM TS MONy4eHHs MOMONHHTENbHBIX 0amioB
SBJISIOTCA:
- BLIIONHEHWE JOTOJHMTENbHBIX 3aJaHui 10 JHCIHIUIHHE
JIOTIONHATENNbHBIE GaJlTbl HAYUCIISIOTCS NPENOaBATENIEM;
ygactde B  TEYeHHe  cemecTpa B yueOHOM,  Hay4HO-
HCCIIEI0BATEIbCKOMH, CIIOPTHBHOM, KyanypHO-Tsopqecxoﬁ H
obmecTpenHoi aesrensHocTH KI'Y.
®opMBI U BH/JIBI B cnydae ecid K IPOMEXXYTOYHOH AaTTECTAllMH (9K3aMeHa)
yyebHOM paboTBl A pabpana cymma Mmenee 51 Gamna, obyyaiomemycs HeoOX0IAMO
HeyCTIeBaIOIIHX HaGpaTh HEJOCTAIOIIEE KOJMYECTBO GamioB 3a caeT BBITOTHEHNS
(BOCCTAHOBHBIIMXCA HA | JIOTOMHHTCIBHBIX jajlaH|i, [0 KOHIA IIOCJIEJHCH (3a4eTHOMH)
Kypce obydeHHsl) | HEJIeNH CeMeCTpa. g
CTYJICHTOB s | JIMKBHJANAs aKaJeMUYeCcKuX 3al0/DKeHHOCTEH, BO3HHUKIIHX H3-32
OTy4eHHS pasHOCTH B y4eOHBIX MUaHax TpH nepeBo/ic HIIH BOCCTAHOBICHHH,

HemocTalomux 6auioB B
KOHIIE CEMECTpa

IIPOBOJMTCS TIYTEM BBINOIHCHHA JIOTIONHATENBHBIX  3a/IaHHH,
hopma 1 06BEM KOTOPBIX OIpPEeIHETCH perno/iaBaTesieM.




PyGesxublii KoHTposb Nel MPOBOJMTCS B IMCBMEHHOH (POPME B BHAE PEIICHHAS 4 3amad H
oTBeTa Ha Bompoc (mo 2 Gaiuia 3a pelneHye 3aja4u u 2,5 Gaia 3a OTBET Ha Borpoc). Bpems 1
yac. MakcumaibHas orienka- 10 6amuios

Py6exnbiii KOHTpoIb Ne2 MPOBOJMTCS B MMCHMEHHOM (¢opMe B BHIIE PEIICHHS TECTOBOTO
sananus. Otsevaior Ha 20 Bompocos (0,5 Gamwio 3a oreer). Bpems 1 4ac. MakcumanbHas
orenka- 106amion

PyGexHblit KOHTposb Ne 3 IPOBOAMTCA B MUCBMEHHOH ¢dopme B BHIIE pellIEHUs TECTOBOrO 3a/1aHHs
¢ mosiciennem. Otsedaror Ha 20 BompocoB (0,5 GamioB 3a OTBET). Bpemsa | wac. MakcumaliibHas
ouenka - 10 6amior

JK3aMeH MPOBOJAMTCA B YCTHOH (hOpME IO CIIMCKY BOIPOCOB. CTymieHT OTBedaeT Ha 2
BONpOCA H BhINONHsET 2 mpakTHyeckux 3ajanns (1lo 7 6GasoB 3a Bompoc W 1o 8 GawioB 3a
npakTHyeckoe 3ananue). [ToaroToBka Kk OTBETY 3aHUMACT 60 MHH.

Pe3y/IbTaThl TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH H 9K3aMEHa 3aHOCHTCS NPEMOaBaTe/ieM B
9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpas CAaeTCA B OpraHM3alHOHHBIH OT/IE)I HHCTUTYTA B IEHb
9K3aMeHa.

6.4. [IpuMepbl OLEHOYHBIX CPEICTE st Py0eRHOro KOHTPOJIS H HK3aMeHa
PyGexupbiii KOHTPoabL Nel
1. OnpenenuTe KOJHYECTBO BEMIECTBA SKBHBANCHTA H MOJIAPHYIO Maccy 9KBHBAJICHTOB
docdopa, kucroposa i 6poMa B COETUHEHHMSAX PH;3, H,O, HBr.
2. U3 1,3 rumpokcuia MeTauia nomyyaercs 2,85 r ero cynb(ara. BeraucanTe MOISAPHYIO Maccy
SKBHBAJICHTA 3TOr0 MeTajuia. Omeem: 9 r/MOIb.
3. OKCcHJ  TPEXBAIEHTHOTO  OME€MEHTa  COJCPNKHT 31,58%  kucnopoja.  BeramciHTe
MOJISPHYIO Maccy 3KBHBAICHTA, MOJSDHYIO M aTOMHYIO MacChl 5TOTO 3JIeMEHTa.
4. Yemy paBeH IIpUd H.Y. SKBHBAJICHTHBIH 00beM Bomopona? BhIMHCIATE MOJSPHYIO Maccy
SKBHUBAJIEHTA METalIa, €CIU Ha BOCCTAHOBIICHHE 1,017 r ero OKCH/a H3pacxoa0BaloCh 0,28 n
Bozopoza (H.y.). Omeem. 32,68 I/MOJIb.
5. B 2,48 r okcuaa OJHOBAICHTHOIO MeTajlla COACPKHMTCHA 1.84 r merauia. Berunciante
MOJISPHYIO Maccy SKBHBAJIEHTa METaJlIa ¥ €ro OKCH/A. UYemy paBHA MOJISAPHAs H OTHOCHTEbHAS
aTOMHas Macca 9TOro Meramuia’
6. Yemy paBeH TNpH HY. OSKBHBAICHTHBIH o6oBeM kuciopoma? Ha cxuramme 1.5 T
JBYXBAJIEHTHOTO MeTaja Tpedyercs 0,69 n kucinopozaa (H.y.) BeraucauTe MOJNAPHYIO Maccy
JKBHBAJICHTA, MOJIPHYIO MAcCy ¥ OTHOCHTENIBHYIO aTOMHYIO Maccy 3T0ro MeTaja.
7. W3 3,31 r HuTpaTa MeTajia nojayyaercs 2,78 T ero xyopuja. BeMUCINTE MOJISIPHYIO Maccy
»KBHBaJIEHTa 2T0r0 Metamna. Omeem: 103, 6 I/MOJIb.
8. Hanumure ypaBHEHHE peaKInH Fe(OH); ¢ XI0pOBOJOPOIHO#H (conmsiHOM) KHMCIOTOH, NpH
KOTOpBIX 00pa3syloTCs CIEYIOUHE COCAMHEHUs IKEje3a. a) XJOpHI AMrHpoKcoxkenesa; 0)
JMXJIOPH THAPOKCOXKENe3a; B) TPHXIOPHA IKElesa. BbIMHCINTE KOJMYECTBO BELIECTBA
HKBHBAJIEHTA ¥ MOJIIPHYIO Maccy SKBHBAJICHTA Fe(OH); B Kax/I0# M3 9THX peaKiHH.
9. V36BITKOM IHIPOKCHAA Kalus MOJCHCTBOBAIH Ha PacTBOPBI: &) muraapodocdara kanus, 6)
HHTpara JHTHIPOKCOBUCMYTA (111). Hanwumure ypaBHEHHE peakiuii 3THX BEIIECTB C KOH u
OIIpe/IeTUTe KOIMYECTBO BEIIECTBA SKBUBAICHTOR H MOJISIPHBIC MACChl SKBHBAIICHTA.
10. Ilpu B3auMOJEHCTBHH 3,24 r TpexBaJEHTHOTO MeTallld C kucnotoii Beiessiercs 4,03 1
pojopoaa (H.y.). BbluMC/IHTE MOISPHYIO Maccy SKBHBAJIEHTA, MOJISPHYIO H OTHOCHTEIBHYIO
aTOMHYIO Macchl METaJLIA.
11. Mcxons W3 MOIAPHOH Maccel yriepoja H BOZbL, ou_g;anenme a6_t2:§)mo'my10 Maccy aroma
yriepojia H MOJICKYJIbl BO/IBI B rpammax. Omeem: 20 10~ ;3,0 VI b
12. Ha meditpammsammio 9,797 T oprohochOopHOH  KHCIOTEI u3pacxozosaso 7,998 r
NaOH. Bpumciaute KOJWYECTBO BCIIECTBA SKBUBAICHTA, MONAPHYIO Maccy SKBABAICHTA H
ocuoBHocTs H3PO4 B 3TOH pEakiHu. Ha OCHOBaHHH pacyeTa HAMIIWTE ypaBHCHHC peaKiyH.

Omeem: 0,5 MoTTB; 49 T/MOIB; 2.



13. Ha meiirpammsamuio 0,943 r dochopucroit kucnorel H3PO; n3pacxonosano 1201 o r
KOH. BpluuciuTe KOJIMYECTBO BEIMIECTBA YKBUBAICHTA, MOJSIPHYIO MacCy SKBHBAICHTA M

OCHOBHOCTB KMCIOTHL. Ha OCHOBaHMH pacdera HanumimHTe ypaBHeHue peakuuu. Omeem: 0.5
MOJIb; 41 r/MoxB; 2.

HAIUIIKTE X TIOJIHBIE YPABHEHHU.

14. Hamumute 50eKTPOHHBIE (OPMYIBI aTOMOB BIIEMEHTOB C IOPSAKOBBHIMH HOMEPAMH 9n
28. TTokakuTe pacmpeleNeHne dIEMEHTOB HTHX aTOMOB IO KBAHTOBBIM SUEHKAM. K kakomy
3NIEKTPOHHOMY CEMEHCTBY OTHOCHTCS KaX/Ibli U3 ITHX 371EMEHTOB?

15. Hamummre sneKkTpoHHbIe (GOPMYNIBI aTOMOB 3JIEMEHTOB C IOPSIKOBBIMH HOMCDPAMH 16 u
26. Pacripesienute 3J1€KTPOHBL 9THX aTOMOB IO KBaHTOBBIM siueiikaM. K kakoMy 2JIEKTPOHHOMY
CeMEHCTBY OTHOCHTCS KaX/IbIi M3 3THX 3JIEMEHTOB?

16. Kakue opburand aToMa 3allOHAIOTCH SIEKTPOHAMH paHBIIE: 4d wim  3s; 6s wm Sp?
[louyemy? HanmimmTe 21eKTPOHHYIO (POpMYITy aTOMA 3IEMEHTA C TIOPAAKOBBIM HOMEPOM 43.

17. Yrto takoe wu3otonbl? UYeM MOXKHO OOBACHHTh, YTO Y OONBIIHHCTBA SJIEMEHTOB
TIePHOIMIECKOM CHCTEMbl ATOMHbBIE MacChl BBIPAXKAOTCS npobHbM yucioM? MOryT JIH aTOMbI
Pa3HBIX MEMEHTOB HMETh OJHHAKOBYIO maccy? Kak Ha3BIBarOTCs O0GHBIE ATOMBI?

18. Kakoe MAKCHMATbHOE YHCIIO MEKTPOHOB MOTYT 3aHHMATh S-, p-, d- u [~OpOHTAIH JaHHOTO
sHepreTHueckoro yposus? ITouemy? Hamummute 51€KTPOHHYIO dopmymny aroma >J€MEHTA C
NOPAIKOBBIM HOMEpoM 3 1.

19. KBaHTOBbIE YHCIIA UT SEKTPOHOB BHEIIHErO SHEPTETHUECKOTO Y POBHSA aTOMOB HEKOTOPhIX
9JIEMEHTOB HMEIOT CIIEIYIOLIHE 3HAYCHH .

n=4l=0m=0m== '/,. HanummTe 371€KTpoHHBIE (JOPMYIIBI AaTOMOB 3THX SIIEMEHTOB H
OlIpe/ICTHTE, CKOJIBKO CBOOOTHBIX 3d-OpOHTAJICH COACPHKHT Ka)KIIbIi U3 HHX.

20. B yewm 3axymouaercs npraman [laym? Moxer u ObiTh Ha KakoM-HHOYIb IIOJlypOBHE aTOMa
p’- wm d"”-snextponon? [louemy? CocTaBbTe 3IEKTPOHHYIO dopmyiy aToma 3eMeHTa C
TIOPSIIKOBBIM HOMEPOM 22 K YKKHTE €r0 BJICHTHBIC SJICKTPOHEL.

21. Yro takoe JHeprus HOHM3aMH? B KakuX €IHHHIAX OHA peIpakaeTca? Kak H3MEHAETCSA
BOCCTAHOBHTEJIbHAS AKTHBHOCTH §- M p-3JIEMEHTOB B IpyIax NEPHOTUYECKON CHCTEMBI  C
YBETHYEHHEM TIOPSIKOBOTO nomepa? [Touemy?

22. Yo TaKkoe 3IEKTpPOOTpHuaTeabHOCTh? Kax H3MeHseTcs 3I1EKTPOOTPHIIATEIBHOCTD -
AJIEMEHTOB B TEPHOJE, B TPYINe IEPHOJMYCCKOH CHCTEMBI C YBEIMYCHHEM [OPSIKOBOIO
nomepa? [ouemy?

23. Vcxons W3 NONOXKEHHMS TepMaHHs, MONHONeHA A pCHHA B NepHOJIHYECKOH CHCTEME,
cocTaBbTe (JOpPMYIIBI BOJIOPOAHOTO COSIMHCHHA TEPMaHHA, oKcHa MOJMOEHa M PEHHEBOH
KHCIOTH,  OTBEUAIOUIME HX BBICIICH CTENEHH OKHMC/ICHH. U3o6pazute (GOpMYJIBI 3THX
cOeTMHEHHH rpadHIECKH.

24. Yro Takoe CPOJCTBO K DJIEKTPOHY? B Kakux €IMHMLEAX OHO BhIpakKaeTcs? Kak
U3MEHAETCA OKHCIIUTEIbHAs AKTHBHOCTH HEMETa/UIOB B  IIEpHOJC H B TpyHne
NEPHOJMYECKOR ~ CHCTEMbl  C YBEIHHCHHCM nopsakosoro Homepa? OTBeT MOTHBHDPYHTE
CTPOGHHEM aTOMa COOTBETCTBYIONIETO 3JIEMEHTA.

25. Kakyio XHMHYECKYIO CBs3b HA3bIBAIOT BOJOPOAHON? Mexky MOJIEKyIaMH KaKuX BEIIECTB
ona obpasyercs? [Touemy H,O u HF, uMes MEHBIIYIO MOJIEKYIISPHYIO Maccy. [UIABATCA W KHMIIAT
npu 60Jiee BHICOKHX TEMIIEparypax, 4eM X aHayioru?

26. Kakyio XUMHYECKYIO CBi3b HaszpBaloT HOHHOM? KakoB MEXaHH3M €€ ob6pasoBanus’
Kakue CBOMCTBa MOHHOM CBA3H OTIM4YAIOT €€ OT xopanenTHO#? IlpuBenuTe ABa MPHMEPA
THIHYHBIX HMOHHBIX coeuHeruid. HamummaTe ypaBHEHHs [PEBPALICHHSA COOTBETCTBYIOIHX
HMOHOB B HEHTpaJIbHbIC aTOMBL.

27. Yro creayeT IOHMMATh MO/ CTENCHbIO oxuc/ienns atoMa? Onpee/uTe CTeneHb OKHCIEHH
aroMa yrjepoja M ero BalCHTHOCTD, 06YCIIOBICHHYIO HHCIIOM HECTIAPEeHHEIX JJIEKTPOHOB, B
coenmaeHnsax CHa, CH;0H, HCOOH, CO». ;
28. BBMMCIATE MOJSAPHYIO KOHIEHTPAIHIO H Monﬁpﬂygo KOHIIEHTPALHMIO 3KBHBAICHTA 20%-
HOTO PacTBOpa XJIOpH/A KaslbIHA nnotHOCTHIO 1,178 T/eM®. Omeem. 2,1 M; 4,2 H.



29. Yemy paBHA MOJIspHAs KOHICHTPAIKs SKBUBAJICHTA 30%-noro pactBopa NaOH 1u10THOCTEIO
1,328 Hem®? K 1 1 asroro pacTeopa mpuOaBHmM 5 11 BOABL BhIMHCTHTE MAaccoBYIO
(IIPOLIEHTHYIO) J10TIIO TOY4EHHOTO pactBopa. Omeem: 9,96 u.; 6,3%.

30. Kaxoii o6sem 0,3 H. pacTBOpa KHCJIOTHI T})EGyﬁTCH JUIS HeHTpaTu3allil pacTBopa,
conepxartero 0,32 r NaOH B 40 cM? Omeem: 26,6 c™™.

Py6exnpiit kouTpoan Ne2 (Ilpumep ¢ O0TBETOM)

Bapmuanr 1

| .DHepreTHKa XMMHUECKHX IPOIECCOB PACCMATPHBAETCSA B Pa3/Iciic XMMHUH:
a)TepMOIMHAMHUKA; 6) KHHETHKA; B)KOJLTOM/IHAS XUMH; I) SIEKTPOXUMHSL.
IpasunsHelii omeem: a)TepMOIHHAMHKA;

2. Ternopoii >3 eKT peakiuu He 3aBUCHT:

a) OT arperaTHOro COCTOSHHS BEILECTBA; 6) OT IPHPO/IbI PEArHPYIONIUX BEILECTB;
B) OT TEMIIEpPATYPBIL; I') OT IyTH PEAKIIHH.

Ipasunvreiii omeem: T) OT IYTH PEAKLIAH.

3. ]l KaKo# M3 PUBE/ICHHBIX PEaKIMA H3MEHCHHE SHTATIBIHH COOTBETCTBYET
CTaHJApPTHOM SHTANBIIMH 00pa3oBaHHA MgCOs(k): .

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

6)Mg(x)+C(rpaput)+ O3(r) = MgCO3(x);

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

r) Mg(x)+C(rpadur) +30,(r) =2 MgCOs(k);
IIpasunvHulii omeent: B) Mg(x)+C(rpadur) +3/20,(r) = MgCOs(k);

4. Wamenenue suTanpnuu peakiun PbOa(x) + 2C(rpagut) = Pb(x) + 2CO(r) paBHO:

a) -55,61; 6) 55,61 B) 166,13; 1) -166,13

ITpasunvhuiti omeem: 6) 55,61 k[l

5 Viamenenue sHepruy [ n60ca B 9TOH e PEaKIHy paBHO:

a) 55,55; 6) 81,72; B) -81,72; 1) -55,55

[Ipasunvrbiti omseem: ; 1) -55.55 kLK

6.Vi3MeHeHue SHTPOITHA B 9TOM e MPOIECce paBHO:

a) -372,68; 6) 180,46; B) 372,68: 1) 319,25;
[Ipasunvreiii omeem: B) 372,68 /K

7.JlaHHas peakius ABIACTCA:

a) 9HI0TEPMHYECKOH, CaMOIIPOH3BOIIBHOI; 0) 3K30TEPMHYECKOH, CaMOTIPOH3BOJILHOM
B) PH/IOTEPMHYECKOPH, HeCcaMOIPOH3BOJIBHOM; T) 9K30TEPMHUECKOH, HECaMOIPOH3BOJILHOM.
IpasunvHelii omeem: a) SHI0TepPMHYECKOH, CaMOIIPOU3BOJILHOM;

8 Ecmu ans peakmun 2Ha(r) + 02 1) = 2H,0(r) ee cKOpOCTh paBHa 0,45, C(Hz) =3 momns/11, C(O2
(r) = | MOB/JI, TO KOHCTAHTA CKOPOCTH paBHa

[IpasuneHvlii omeent: 0,05

9.CKOpOoCTh peaKiuu 4HC1(r) + 0a(r) = 2H0(r) + 2Cl,(r) Tip¥t yBEJIMUESHHH JIABJICHHA B
cHCTEME B 3 pa3a BO3pacTeTB pasa;

IIpasunvrbiii omeem: BO3pacTer B 243 pasa

10.MaTeMaTH4eCKoe BHIpaKeHHE 3aKOHa IEHCTBHA Mace JIA peaxiuu

Fe,03 (x) + 3CO(r) = 2Fe (¥)+ 3COx(1) :

a) W =K C r20sCc0 6) W =K Cre20n Cco:B)W =k Cco W =k-Cco;
Ipasunsheiii omeem: B) W =K C’co

11.YpasHeHue AppeHuyca IMCET B

a)V2/V1 =Ym1°; 6)'K2/x= y'°; B) ink = Ea/ RT; r) K = K, exp(-Ea/ RT).
[IpasunsHbiii omeen: ; r) K = K, exp(-Ea/ RT).

12.TlopsiloK peaKimu JFedt +Sn2 = 2Fe’" +Sn'!  mo xenesy paseH



a)l 62 83 D4

IIpaeunvHoiii omeem: a)l

13. TemnepatypHbii K03 dUIMERT paBeH 3. Bo CKOMBKO pas BO3PACTET CKOPOCTH peakilit npu
yBEJIMYEHHH TEMIIEPaTyphbl Ha 20°C:

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

[Ipasunvneiti omeem: B) B9 pas;

14.B coorpercTeui ¢ mpunimnoM Jle [llaresnne, yMEHbIICHHE KOHUEHTPALMH POTYKTOB
peaKiiy CMEIAeT PABHOBECHE PEAKIIHH

a) B CTOPOHY MCXOJIHBIX BEIIECTB; 0) B CTOPOHY MPOYKTOB PEAKIHAH ; B) HE CMEILAET
Ipasunshbiii omeem: 6) B CTOPOHY MPOTYKTOB PEaKIIMH

15.Beesenne u3bbirka HC1(r) B peakmuio CupO(k) + 2HC1(r) = 2CuCl, (x) + H20 (r) cmecTHT
paBHOBECHE

a) BJIeBO; 0) BIIPaBO; B) HE CMECTHT

I[Ipasunsheiii omeem: 6) BIPaBo;

16.B0 CKOIBKO Pa3 MOBLICUTCS CKOPOCTD NPSMOM peakinH Na(r) + Oy(r) =2NO(r) npu
[IOBBILIEHHH JABICHHS B B CHCTEME B 4 pasa:

a)B16; 6)B8; B)B4; rig a2,

IIpasunvheiti omeem: B a) B 16 pas;

17.B KaKyio CTOPOHY CMECTHTCS paBHOBECHE PCAKIIMH (m. 16) npH NOBBIMICHHH JTABICHHS:
a) BleBo; 0) BIpaBO; B) HE CMECTHTCA.

IIpasunvibiii OMeeM: B) He CMECTHTCS.

18.Eciu T = 4870 K, a Kpasn = 10, To u3MeneHne dHepruu I'nbbca

AG pagno 279,74k ]Tx.

Ipasunvhviii omeem: AG paro 279, 74x]UK.

19.Ecrm koucranTa paBHoBecus K¢ = 2,2 [uis peakiiu 2NO(r) + O3 (r) = 2NOa(1), a
PaBHOBECHBIE KOHIICHTPAIAH [NOJ]=0,02 moms/n [NO2] = 0,03 MomB/11, TO HCXOAHAS
KOHIIEHTpAI(Ms KHC/IOpOZia paBHa MOJIB/ 1

Tpasunvhviii omeem: 1,038 Mosb/x

20.Ecimu cKOpOCTh Peakiny YBEJTHIHBACTCH B 2 pasa Ip¥ MOBBILICHHH TEMIIEPATypBl OT 22°C no
32°C, TO SHEPrUs aKTHBAIIHH pasna_ 51,851 kJIx

: R e 8,314:295-303, 5 _ 51,851lorc
T 305 - 295

PyGexnblii KOHTPOIb Ne3

| IeMeHT-KHCI0T006pa30BaTeb ABSETCS OKHCITUTENEM B KHCHIOTE. ...
a) oprodocdoproit, 6) A30THOM, B) YTOMBHOM, T) CONSHOH .

2 OKHCIATE/IbHBIE CBOMCTBA OKCH/IA cepbi(1V) MPOSIBISIOTCS B PEAKIHH. ...
a) SO, +0; — 0) SO, + KMnO4 + H;O —
B) SO, +NaOH — r)SO; +HS—

3.9JIC B (B) 1 ko>(pHIMEHT TIepe H,SO4 B peaxiui, TIPOTEKAIOIIEH 110 CXeMe:
Al + H,SO4 — A12(804)3 + SO;+HyO PpaBHBL ....ccc.  coeneesneees

4. Haubonee CHIBHO BBIPAKCHBI BOCCTAHOBHMTENIHHBIE CBOHCTBA }Kegfaa B PEAKIIHH .....
a)Fe+ CO;" « FeCOy +2¢°; 6)Fe « Fe' +2¢;

p) Fe’" « Fe’© +le” r)Fe e Fe’ +3¢’.

5.9MeKTpOJHbIH TOTCHIMAN HHKEI, ONYIIEHHOTO B 0,001M pacTBOp COJMH HHKEIA pu



Temneparype 25°C paseH .....B.

6. Cxema MpaBHIBLHO Pa3OMKHYTOTO ME[HO-KAJMHEBOIO ralbBAHMYECKOTO 3JIEMEHTa IIpH
CTaH/JapPTHBIX YCJIOBHIX UMEET BHJI:

- a) (A) Cu|CuSO4|| CdSOy4| Cd (K), 6) (A) Cu|Ca®" ot |Cdd,
B) (K)Cd|CdSOq| CuSO4|| Cu (A), r) (A)Cd|CdSOq4 || CuSOq4 || Cu (K).

7.MonekynsipHoe ypaBHEHHe pabOTBHI MEIHO-KaJMHEBOTO TajbBAHHYECKOrO 3JIEMEHTA IIpH
CTaHAAPTHBIX YCIIOBUSAX UMEET BH ....

8. 9.JI.C. MenHO-KaJMHUEBOIO raJbBaHHYECKOTO TEMEHTa, PACCMOTPEHHOIo B Bompocax Ne 6,7,
IPH CTAHIAPTHBIX YCIOBHSAX PaBHO....
a) — 0,740 B, 6) 0,740 B, B) — 0,066 B, r) 0,066 B.

9.Ilpu nponyckanun 96484 K snekrpuyecTBa Macca IIMHKA, BbIENHBINAsCH Ha Karoze (Oe3
ydeTa noOOYHBIX IIPOLIECCOB) paBHA.....

10. O6bemM xJ10pa, BHIISIHBLIEIOCS IIPH IEKTPONIH3E PacTBOpa XJIOPHIa HATPHA MPH CHIIE TOKa
1A B TedeHHe 9 4acoOB, paBeH ......
a) 1,88 1, 6) 0,94 m, B) 3,76 n, r)794n

1 Cornacao T&GJIHILC CTaHIapPTHBIX OKHUCJIIMTECIBbHO-BOCCTAHOBHTCIIEHBIX IIOTCHIIHAJIOB, Ha
aHoJIe B TIEPBYIO o4epe/ib OyaeT paspsxarhed ......
a) NO, 7/ NOy, 6) 28% /8,057, B) 2CI'/ Cl,, r)25 /1,

12.CoriacHo Taﬁnuue CTaHJapTHBIX QOKHCJIHMTEJIBHO-BOCCTAHOBHTEIIBHBIX IIOTEHIIHaJIOB, Ha
KaToJI€ B MEPBYIO ouepeb OyaeT pa3psKarhed ...
a) Pb*, 6)Sn*", BNi*', n)Cd™.

13.C yyeTom mepeHanpsikeHHs TOTCHIHA BhUIEICHAs BOAOPO/IA HA HUKEJIEBOM JJIEKTPOAE MPH
pH = 7, nnotHOCTH TOKA | Alem? 1 Temneparype 25°C pasen ....B.

14.C y4eToM nepeHanpsyKeHus TOTEHIMAN BbIIEeH s KHCIOPO/ia Ha HUKEIEBOM JJIEKTPO/IE MPH
pH = 7, nnotHOCTH TOKa | Alem’ 1 temneparype 25°C pageH......B.

15.11pu anektponuse |M pacTBopa XNOpHJa HHKEs Ha HHKENEBBIX JJICKTPOJAX, C y4ETOM
TepeHanpshKeHus. BBIIETCH S BOJIOPO/A H KHCIIOPO/ia PH MUIOTHOCTH TOKa 1A/cM” , OCHOBHBIMH

npoieccaMu
Ha KaTtoJae, Ha aHoze ABIIAKOTCHAL....
a) 2H" +2¢¢ — H,, NP - 3 e N,
6) 2H,0 +2¢ — H, +20H, 2CI'- 2¢° — Cly,
B) Ni¥ +2¢ — Ni°, NP - 26 = NIt
r) 2H,0 +2¢ — H, +20H, 2H,0 -4e — 0O, +4H".

16. AHOIHBIM 110 OTHOIIEHHIO K JKele3y B ¢/1ab0 KHCIIOH cpesie OymeT MOKPHITHE......

a) OJIOBOM,

0) cepebpoM, OJIOBOM,

B) cepeGpOM, OJIOBOM, HHKEJIEM, IIHHKOM,
T') IIAHKOM, XPOMOM, THTAHOM, QlIIOMHHHEM.

17 Cxema raJbBAaHHYECKOTO OIEMEHTA, BO3HHKAIOIIEro NPH KOPPO3WH HHKEIb-XPOMOBOTO
CIUJTaBa B KMCJIOH Cpefle, HMeeT BUL ...



a) (A)Ni |H,0 | Cr (K),
6) (A) Cr |[H" | Ni(K),
B) (A) Cr|Cr*" || Ni|Ni*"
r) (A)Cr |OH | Ni(K).

18. IloTenunan karoHOro Npolecca NpU KOPPO3HH HHKENTB-XPOMOBOIO CILIABA B KHMCIOH cpe/e
(pH = 0) ¢ BO3MOXKHO# KHCTOPOHOH AeMoNspU3aIfeii IpH IIOTHOCTH ToKal MA/cM” paBeH:
a)0,390B, 6)0,128 B, B) 1,218 B, r) D330 R.

19. TloreHunan KaToAHOTO MpoIecca NpH KOPPO3HH HUKEIb-XPOMOBOTO CILIABA B KHCIIOH cpeie
(pH = 0) ¢ B03MOKXHOH BOAOPOAHOM J€NOIsipH3ale Py IJIOTHOCTH ToKal MA/cM” paBeH:
a) -0,33B, 6)0,113B, B)-0,627B, 1r)-0217B

20.Haubosee BepOATHBIE MPOLECCH , MPOTEKAIOIIHE IPH KOPPO3MH HHUKEIb-XPOMOBOIO CILIaBa
M CHJIBHO KHCJIOH Ccpefe...
a)A: Cr-3¢ — Cr
K: Ni**+2¢ — Ni,
6).A: Cri-3e  — e
K: O, +H,O +4e¢ — 40H
B)A: Cr -3¢ — e
K: Oy +4H' +4e — 40H
K: 2H"+ 2¢° = H,
r) A: Ni -2¢ — Ni¥’,
K: O, +4H" +4e — 40H
K: 2H" + 2¢° =» H;

Cnucok 8onpocos K 3K3ameHy
1. OCHOBHBIE MOHATHS U 3aKOHBI XUMHH.
2. DKCIepHMEHTATBHBIE TPEINOCHUIKH CIOXKHOTO CTpoeHHust aroma. llmamerapHas MOJENb
crpoenns aroma Pesepdopna. [Tocrynats: bopa.
3. OCHOBHBIE I0JI0YKEHHs KBAHTOBOH MeXaHHKH. BosiHOBast QyHKIHMS, aTOMHAsA OpOUTAIb.
4. XapakTepuCTHKa COCTOSHHUSA HICKTPOHa B aToMe. KBaHTOBBIE YHCIIa, HX (GH3HYECKUH CMBICIT.
5. s,pdf — opburamu. EMKOCT OSHEPreTHYECKHX ypoBHedl. [IpHHIMOEBI 3amOJHEHHS
5/1eKTPOHAMH aTOMHBIX OPOUTAJICH.
6. Tabnuila XMUMHYECKHX OHJIE€MEHTOB. I[lepHOJMYECKHH 3aKOH H IEPHOAMYECKas CHCTEMa
XHMHUYECKHX JIEMEHTOB B CBETE TEOPHH CTPOCHHS aToMa.
7. TlepHOJHYHOCTD B M3MEHEHHH CBOHCTB 3IEMEHTOB: PajiHyChl aTOMOB, SHCPriH HOHH3AINH H
CPOJICTBA K JIEKTPOHY, HEKTPOOTPHLATEIBHOCTH, BAICHTHOCTD H CTCTICHA OKHC/ICHHA.
8. IlepHOAMYHOCTD B H3MEHEHHH CBOHMCTB KMCTOPOHBIX H BOJOPOAHBIX COeJMHEHHH 3JIEeMEHTOB
110 MIEPHOJIaM H IPYIIIaM.
9 Xwumuueckas cBa3b. CBOMCTBA KOBAIGHTHOH CBA3M: O9HEPrHs, JUIMHA, HACBIIAEMOCTD,
HATpaBNeHHOCTh. [ HOpHIM3aIMA OpOHTANCH. & u 7 cBs3u. KpaTHOCTH CBS3H.
10. KoBaJieHTHAs CBA3b, MEXaHH3MbI ee 00pa3oBaHMs. DIEKTPOOTPHIATE/NIbHOCTE aTOMOB H
MOIAPHOCTH CBs3H. [[0APHOCTE MOJIEKYJIBL.
11. VoHHas CBA3b, MEXaHH3M ee 00pa3oBaHHA. Meraumyeckas CBsI3b.
12. TlonsTHe O CKOPOCTH XHMHYECKHX DPeaKIUi. CKOpOCTb TOMOI€HHOrO H T'ETEPOre€HHOIo
nporeccos. DakTOPHI, BIMUSAIOMIHE HA CKOPOCTh XHMUICCKHX peaKImii.
13. 3akoH jeiicTBug Macc. KoHcTanTa CKOPOCTH PCaKIHy, €€ (pHu3HUUECKHH CMBICIL.
14. BnusHge TeMIepaTypbl Ha CKOPOCThb xumuueckoi peakiuu. [Ipasuio Bant-I'odda.
AKTHBHbIE MOJICKYTIBI H DHEPIHsl aKTHBH3AIMH. Y DaBHEHHE AppeHnuyca.



15. O6parumele H HeOOpaTHMbIE peakiui. XUMHYECKOEe paBHOBecHe. KOHCTaHTa XHMHYECKOTro
PaBHOBECHS.

16. Cmemenne xumuyeckoro pasHoBecks. [Ipunmuns Jle-1latambe.

17. TepMoxuMHUeCKHE 3aKOHBI H ypaBHeHHs. 3akoH ['ecca U clIeICTBHS H3 HETO.

18. BHyTpeHHss SHEPrHs M SHTAIbIHS. DHTAIbNHS 06pa3OBAHHA XHMHYECKHX COEIMHEHHMH.
M3MeHeHHe HTANBIHN B PA3IHYHBIX XHMHYECKHX MIPOIECCaX.

19. Bropoii 3akoH TepMOJIMHAMHKH. DHTPOIHA H €€ H3MEHEHHE [IPH XMMHYECKHX MPOIeccax
(ha30BBIX Nepexo/ax.

20.YcroBusl CaMONpPOM3BONBHOTO MPOTEKAHHS XHMHYECKHX peakimil. DHeprus ['u66ca, ee
H3MEHEHHME TIPH Pa3IMYHBIX XHMHYECKHX TIPOIeccax.

21. CocraB u CTPOEHHE MOJIEKYIIBI BOJIBL. ACCOLHAIINE MOJIEKYIT BOJIBL. Bojopoanas cBs3b.
DuznuecKue cBOHCTBa BOJbI (aHOMAHs1). XUMHYECKHE CBOWCTBA BOJIBL

22.)KecTKOCTh BOIbL, €€ THIIBI H CIIOCOOBI YCTpaHEHHS

23. Knaccuduxanus pactBopoB. MexaHu3m npouecca pacTBopenns. Kpucramioruaparsl.
I'mpparnas Teopus [I.U.Menpeneesa. PacTBOpUMOCTB TBEPABIX BEIIECTB.

24. Konnentpauus pactBopoB. [IpoleHTHas KOHLIEHTpalMs, MaccoBas HOJIs PAaCTBOPEHHOIO
BemecTBa. MospHas KOHIIEHTpAlHs pacTBOPOB.

25. HopMasibHas KOHIIGHTpAIMs pacTBOPOB. DKBUBAJIEHT NIEMEHTA U CI0KHOTO BEIIECTBA.

26. CpoiicTBa pa3zbaBIeHHBIX paCTBOPOB HERNEKTPoIHTOB. OcMoc. OCcMOTHYECKOE JTaBIIEHHE.
3akoHn Bant-I'odda. 3akonst Payns.

27. Teopus >neKTpONUTHYECKOH aucconuanuy. OCHOBHEBIE IIOJIOKEHHS TeOpHH. MexaHH3M
JIACCOIIMALIAH BELIECTB C Pa3/IHYHBIMH TUIIAMH CBS3H.

28. CreneHb JUCCOIHAIMH 3TIEKTPOHOB. CHITbHBIE H ClIa0BIE 2IEKTPOJIHTEL.

29. KHCIOTBI, OCHOBaHHS W COMH B CBeTe TEOPHH JJICKTPOJMTHUYECKOH JHCCOIHALIMH.
AmdoTepHbIe THAPOKCH/IBL.

30. Peakumu oOMeHa B pacTBOpax O3JIEKTpPONMHTOB. HampaBneHHOCTh peakuuid oOMeHa B
pacTBopax 3MeKTPOTHUTOB.

31. DnekTponuTHyeckas aucconranus Bonel MouHOe npomsseneHue BoAabL BonopoaHbiit
10Ka3aTeJb.

32. 'maponus coneid. Cmydan ruaponusa. Crenens rupomusa. Koncranra rufpomnusa.

33. JlucniepcHblie cucTeMbl. Knaccuukanus JUCIEPCHBIX B KOJUIOH/HBIX CHCTEM.

34. OcHOBHBIE CBOHCTBA KO/UIOMIHBIX CHCTEM. YCIOBHS HX YycToHumBOCcTH. [lonstue o
CEeJIMMECHTALIMH H KOAryJIAIHH.

35. OKHCIUTENbHO-BOCCTAHOBHTEILHBIE peaklu. BaxHEHIIIHEe OKUCTUTEIH H BOCCTAHOBHTEH.
Poutb cpe/ibl B IPOTEKAHHH OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIH.

36. KnaccHpuKaius OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX — PCAKLIMH. Wx pone B mpupone u
TexHHKe. MeTo1 3IeKTPOHHOro GanaHca i IeKTPOHHO-HOHHBIH MeToa B OBP.

37.ITousitue 06 ONEKTpojie M 3JIEKTPOAHBIX TNoTeHmHuanax. CTraHJapTHBIE MOTEHIIHATIBL.
CranIapTHBIA BOAOPO/HbIH 371€KTPO/1. ["allbBAHHIECKHE JIEMCHTBI.

38. DIEKTpONM3 pACTBOPOB H pAacIUIaBOB  COJIEH. 3akoHsl 2sekTponnsa. [IpumeHeHHe
2JIEKTPOJIH3A.

39.0cHOBHBIE BHIBI KOPPO3MH. XHMHYecKas KOppO3us. OIEKTPOXMMHYECKas KOPPO3Hi
MeTaJIOB. MeTO/IBI 3alUTHl METAJIOB OT KOPPO3HH.

40. TIonosKeHHe METALIOB B IIeproaudeckoi Tabmue. CTpoeHHe aTOMOB METAILIOB

41 .HaxoxneHne MeTauios B npupozie. OCHOBHBIE METO/IbI IOY4EHHSA METAJLIOB.

42 dOusuuecKue CBOHCTBA MeTA/UTOB. MeTauinyeckas cBi3b. THITbI KPHCTAVIMYECKHX PEIIETOK.
43 . XUMHYECKHE CBOHCTBA METAJLIIOB.

44. OpraHMYecKHe IONMMEPHBIE MATCpPHATBl M HX METOJBI TOMyHEHUI. Knaccudpuxauus
MOTUMEPOB

45, Tunst BMC. ITnacTMacchl.



IIpakTHYecKHe 3a1aHAN
1. Cocrasbre 3neKTpOHHBIE HOPMYITBI aTOMOB 3JIEMEHTOB ¢ OPSAKOBLIMU HOMepaMH 32 u 42,
YUYMTBIBas, YTO Y MOCJIEAHETO MPOUCXOIUT “TIpoBal’” OAHOTO 5S anekTpoHa Ha 4d - Mo ypoBeHb.
K xakoMy 371€KTPOHHOMY CEMEHCTBY OTHOCHTCS KayKIBIH H3 STHX 3JIEMEHTOB.
2. Kakoe MakcHMaJbHOE YHCIIO ICKTPOHOB MOTYT 3aHHMATh §-, p-, d- U f-OpOHTAIIM JaHHOrO
sHepreTuyeckoro ypoHa? [loyemy? Hanwmure snekrpoHHyio (opmyiny aromMa 3j1eMeHTa C
MOPSAKOBBIM HOMepoM 3 1.
3. Hanwmmte sneKTpoHHBIE (OPMYITBI ATOMOB 3JIEMEHTOB C HOPSAAKOBHIMM HOMEpamHu 25
u 34. K KakoMy 3J€KTPOHHOMY CEMEHCTBY OTHOCHTCS KaKIBIH H3 STHX 3JIEMEHTOB?

4. Kakue opburand aroMa 3amojIHAIOTCS 3JEKTPOHAMHU paHblne: 45 WiH 3d, S5s wma 4p?
[Touemy? Hanumure 371eKTpOHHYIO (OPMYITY aTOMa 3JIEMEHTA C TIOPSAAKOBEIM HOMepoMm 21.
5. CKoJBKO HECIIApCHHBIX SJICKTPOHOB HMEET aToM XJiopa B HOpPMaJIbHOM H

BO30YXK/IEHHOM COCTOSIHMAX? PacmpezienuTe 95TH 3/1€KTPOHBI 10 KBAHTOBBIM sueiikam. Uemy
paBHa BAJIEHTHOCTD XJIOpa, 00yCJ/IOB/IEHHAs HeCIIapeHHBIMH 3JIeKTpOHAMHU?
6. Pacnpenenure  2MeKTpoHBI aToMa Cephl IO  KBAHTOBBIM s4elkaM. CKOIBKO
HECTIAPEHHBIX 3JIEKTPOHOB HMEIOT €e aTOMbI B HOPMAJIBHOM H BO30YMKJIEHHOM COCTOSIHUSX?
Yemy paBHA BAJIECHTHOCTh CEPbl, 00YCIIOBIEHHAs HECTTAPEHHBIMH 3/IEKTPOHAMH?
7. YUro Takoe JHeprus HOHM3alUMH? B kakux eguHHIAX oHa BhIpaxkaerca’ Kak u3MeHsercs
BEJIMYMHA YHEPIHH HOHM3AIMH B IIEPHOJIE, B IPYIIE NEPHOJMYECKOH CHCTEMBI C YBEIHYCHHEM
MOPSIKOBOTO HOMEpA.
U3 nepeydclieHHBIX 5IEMEHTOB BhIOEpHTE  MMeIONMH HamOoJblIee 3HAYCHHE SHEPrHH
woHmsamun: 1)Li 2)F 3)Fe 41
8. Kakyio KOBalIGHTHYIO CBS3b HA3bIBAIOT O -CBA3BIO M Kakylo ™-cBa3bio? Pasbepure Ha
npuMepe CTPOSHHS MOJIEKYJIBI a30Ta.
9. Onpenenute BUA XMUMH4ecKoi cBs3d B coemmuenusax: NCl;, SO, Cl, HyO, Si, NaCl
CocraBbTe 3JIEKTPOHHBIE (OPMYNIBI XJIOpa M cepoBojoposa. Kakoil THI KpHCTasTHYeCKOH
PELIETKH y 3THX BENIECTB B TBEPJOM COCTOAHHMH?
10. OnpenenuTte THI XHMHYECKOH CBA3H B COCTHHEHUAX: HCIl, CuS , HBr, HI, KCl, Fe, O;?
11. [To Tepmoxumuyeckomy ypasenuto CHy + 20, = COz + NayCr, O7 + 890 x/lx
paccuuTaiite Kakoili oObeM MeraHa (H.y.) COXGKEH, €CIH NPH 3TOM BBIICIHIOCH 178 x]x
TEILIOTHI.
12. Tlpu  B3aumMOjeHCTBHM  razoo0pasHBIX ~ CEPOBONOpPOAA M AHOKCHZA yrjiepojid
06pa3yoTcs mapsl BOABI H cepoyraepoi CSy(r). HanuimuTe TepMOXMMHYECKOE YPABHCHHE 3TOH
peaKIuy, IpeBapHTEIbHO BEIMHCIIATE €€ TEITOBOH s pext. Omeem: +65.43 KJIK.
13. HanumuTe TepMOXMMHYECKOE YPABHEHHE pEaKLHH  MEXIy CO(r) u BOJIOPOIOM, B
pesynbTate kotopoi obpasyrores CHa(r) u HaO(r). CKOJNBKO TEIUIOTHI BBIACIHTCA NPH 3TOH
peakIum, eciii OBLIO MoJTydeHo 67,2 11 MeTajlila B IepecieTe Ha HOpMAILHBIC ycnosus? Omeem:
618,48 xJIx.
14. KpucTalmHuecKuid XJIOpHA aMMOHHSA obpasyercs NpH B3aUMOJICHCTBHH ras;ooﬁpaaﬂmx
aMMHaka M XJ0poBoopoja. HanMmmure TEPMOXHMHYECKOE YPABHCHHE 3TOM pEaKIlHH.
NpeJBAPUTENBHO BBIYACIHB €€ TEMIOBOH 3¢ppext. CKONBKO TEILIOTH BBIIGTHTCS, €CIIH B
peaknuu 610 H3pacxosioBaHo 10 T aMMHaka B repecteTe Ha HOpMaJbHEIe ycnoBusa? Omeem:
78,97 xJlx.
15. Boccranosienue Fe;O4 OKCHAOM yriepoza HAET 10 ypaBHEHHIO
Fe;04(x) + CO(r) = 3FeO(k) + CO(r)
BrrusciuTe AG%sH CHETalTe BBIBOJ O BO3MOXHOCTH CaMOIIPOM3BOJILHOO IPOTEKAHHA 3TOMH
peaKuuH TPH CTAHIApPTHBIX YCIOBHIX. UeMy paBHO H3MEHEHHE SHTPOIMH B 5TOM npomecce?
Omeem: +24,19 kJlx; +31.34 Jix/(Moms - K).
16. TeroBoii >(QexT Kako# peaKii¥ paBeH TEILIOTE obpazoBanus MeTaHa? Bmtrflcnme
TeruoTy 0Opa3oBaHHMS MeTaHa, MCXOMA W3 CIICIYIOLIHX TEPMOXHMHYECKHX YPABHECHHH:
Ha(r) + '/,04(r) = HyO(x); AH = -285,84 k]JIx;
C(x) + Oa(r) = COy(r); 4H = -393,51 kJIx;



CHj4 (r) + 20,(r) = 2H,0(x) + COx(1); 4H = -890,31 x]JIxk.
Omeem: -74,88
17.Kak Biuser TemnepaTypa Ha CKOPOCTh XHMHYCCKOH peakuuu? Bo ckompko pas BospacteTr
CKOPOCTh XHMHYECKOTO TpOIiecca NPH MOBhIMeHHH Temiepatypsl ot 30 xo 70 rpaaycos, eciu
TeMIepaTypHbli Ko3dduuueHT paseH 2.
10. TIpu onpeneneHHBIX YCIOBHAX PEAKIM XJIOPOBOJOPO/Ia C KHCIOPOIOM ABISAETCS 06paTuMOi
4HCI (r) + Oz (1)---- 2Cly (n)+2H,O(r) H =- 116,4x]Ix
Kaxoe Bi1HsiHHE Ha paBHOBECHOE COCTOSIHHE CHCTEMBI OKXYT: a) MOBLIIIEHHE aBJICHHS
©) noBbIlIEHHE TEMIIEPATY I B) BBEJICHHE KaTamu3aTopa
18. B romorenHo#i razomoii cucreme A + B 0 C + D paBHOBeCHe YCTAHOBHJIOCH IMpPH
KoHueHTpamuax (Mons/n): [B] = 0,05 u [C] = 0,02. KoncranTa paBHoBecHs cucTeMs! pasHa 0,04.
BeryucnuTe uexoansle KoHNeHTpauuu BemecTB A U B. Omeem. [Alucx = 0,22 Monb/1; [Blucx =
0,07 momns/1.
19. Hanumute BBIpa)KeHHWE [UIi KOHCTAHThl PABHOBECHS FETEPOr€HHOH CHCTEMBI
CO, + C ©2CO0. Kak u3MeHHTCS CKOpOCTb mpsAMo# peakiuu - obpazoanus CO, ecnu
kounenTpaiio CO, yMeHBIIHTh B 4eThipe paza? Kak ciegyer M3MEHMTH JaBleHHE, 4YTOOBI
noBBICHTH BeIXo1 CO?
20. HanumuTe BeIpaKeHHe Il KOHCTAHTHI PABHOBECHS M€TEPOTEHHOH CHCTEMBI
C + H,O(r) < CO + H,.
Kak cnejyer W3MEHHTh KOHIEHTPAIMIO W JaBlIeHHE, YTOObI CMECTHTh DABHOBECHE B CTOPOHY
obpatHoii peakuun - 06pa3oBaHHA BOJISHBIX NAPOB?
21. BpluHCIHTE KOHCTAHTY PABHOBECHS JUIi TOMOT€HHOM CHCTEMBI
CO(r) + H,O(r)® COx(r) + Ha(r)
eCIH paBHOBECHE KOHUEHTpPALMH pearupyiommx Bemects (Mons/4): [COJ, = 0,004; [H,0], =
0,064: [CO,], = 0.016; [Ha], = 0,016. Yemy paBHBI HCXomHble KoHUeHTpauuu Bojbl u CO?
Omeem: K = 1; [H20]yex = 0,08 mons/n1; [COJuex = 0,02 MoIB/11.
22.K 250 r 10% -ro pactBOpa rmoko3sl npumamd 150 ma Boasl. Kakosa maccosas o (%)
IJIFOKO3BI B TIOJIy4EHHOM pacTBOpe.
23. K 3 1 10%-noro pactBopa HNO; mmotHocThiO 1,054 r/eM’ mpuGaBuma 5 11 2%-HOTO
pacTBOpa TOH e KHCIOTHI IuioTHocTeio 1,009 r/cm’. BBIMHCIHTE MAccoBYIO (IIPOLCHTHYIO) H
MOJIIPHYIO KOHLIEHTPAIMH I10Jy4eHHOTO pacTBopa, 00beM KOTOpOro paBeH 8 1. Omeem: 5,0%;
0,82 M.
24.BLUUCIHTE MOJIAPHYIO Maccy HEIJIEKTPOJINTA, 3Hasd, 9TO pacTBop, comepxamuit 2,25 1
storo BemectBa B 250 r  Bojpl, kpuctammmsyercs npu -0,279°C. Kpuockonuyeckas
koHcTaHTa Bojbl 1.86°. Omeem: 60 r/mMOIIb.
25.BbuMCIATE KPHOCKOMMYECKYIO KOHCTAHTYy YKCYCHOH KHCIOTBI, 3Had, HTO pacTBop,
conepxkaruii 4,25 r antpanena CigHjo 8 100 r YKCYCHOM ~KHCIIOTBI, KPHUCTaTU3YeTCs IpH
15,718°C. TemmepaTypa KPHCTAIUTH3AIMHK YKCYCHOH KHCIIOTBI 16,65°C. Omeem 3,9°.
26.CocraBbTe MOJIEKYISPHBIE H HOHHO-MOJIEKY/ISSPHbIE YPAaBHEHMS PEaKLHH
B3auMoIeiicTBHS B pacTBOpax Mexay: a) CuSOy u H,S; 6) BaCO3 n HNOs3; B) FeCl; m KOH.
27. CocrtaBbTe @0 TpPH MOJEKYISAPHBIX YPaBHCHHSA peakiuii, KOTOpbIC BBIpaXkKarOTCA
MOHHO-MOJIEKY/ISIPHBIMH YPaBHEHUAMH:
a) Cu®" + 8 =CuS
6) Si0;” + 2H" = HySi03
28.Kaxue u3 comeii — AlL(SOp)s:  KiS, Pb(NOs), KCl — noasepratorcs THAPOIH3Y?
CocraBbTe HOHHO-MOJIEKYJISIPHBIE H MOJIEKYJISIPHBIE ypaBHEHHs THAPOJIH3a
cooTBeTcTByIOmHX conedl. Kaxoe snauenue (7 < pH < 7) ©MeIOT pacTBOPBI 3THX coneit?
29.1Tpu cvemusanmu FeCls 1 NayCO3 kapas u3 B3ATBIX coleil THAPOJIM3yeTCs ~ HEOOpaTHMO
10 KOHHa ¢  0Opa3oBaHHEM COOTBETCTBYIOIIMX  OCHOBAHHA M KHCIOTHL. BeIpazuTe
TOT COBMECTHBIH THAPOIH3 HOHHO-MOJNEKYJADHBIM M MOJICKY/ISAPHBIM YPABHCHHIAMH.



30.'uIpOKCHI Kakoro M3 S-3JE€MEHTOB nposiiiieT amdoTepHsle cBoictBa? CocTaBeTe
MOJICKYJISIPHBIE H HOHHO-MOJIEKYISIPHbIC YPABHEHHS PeaKiMii 3TOr0 r’MAPOKCHA: ) ¢ KHCIIOTOM;
6) co menounio.
31. CocraBbTe MOJEKYIADHBIC YPABHEHHS DEaKIi, KOTOPHIE BBIPAKAIOTCH HOHHBIMH
ypasHenusmu: a) Ca’’ + CO;> - Ca CO, 6) Fe** + 30H ---- Fe(OH);
BH + OH -« H,O
32. PeakIiuu BBIPAXKAIOTCH CXEMAMH
H,S +Cl; +H,0 -  H,S04+ HCI
Fe SO4 + K; Cr; O; + H,SO, - Fey (804); + Cl‘z(SO4)3 + K; SO4+H; O
CocraBbre JJIeKTPOHHBIE YpaBHEHHs. PaccraBbTe KOS((HIHEHTEI B ypaBHEHHSX peaKIuii.
VKaKHTe KaKoe BEIEeCTBO ABJISETCSA OKHCITHTENEM, KAKOe-BOCCTAHOBHTEIEM.
33.Ha ocHOBaHMH 37IEKTPOHHBIX ypaBHEHHH paccTaBbTe KO (HIHEHTH B YPaBHEHHH PEaKIlnH,
HIyIIEH 110 cxeme

Na;SO3 + KMnO4+ H,O—~ Na,SO4 + MnO; + KOH
34. CocraBbTe cxemy, HaNHMIIHTE 3JIEKTPOHHBIC YPABHEHHS 3EKTPOJHEIX IPOLECCOB, W
BprauciuTe  DJIC  MeIHO-KaJIMHEBOTO TalbBAHMYECKOTO JJ1€MEHTA, B KOTOPOM [Cd”] = ()8
Mone/11, a [Cu®*] = 0,01 moms/n. Omeem: 0.68 B.
35. Kak mnpoucxomutr arMmocepHas KOppO3Hs JIYKEHOrO H OIMHKOBAHHOIO IKeje3a
IOpH  HapymeHud 1OKpeITHA? CocTaBbTe 3IEKTPOHHBIE YPABHEHHS aHOIHOTO H KAaTOIHOTO
IPOIIECCOB. '
36.Menp He BHITECHAET BOJOPOA M3 pa3baBieHHBIX KHCIOT. [Touemy? OaHako, ecny K MeIHOM
IJIACTHHKE, OIYLIEHHOH B KHCIIOTY, IIPUKOCHYTHCS IIMHKOBOH, TO HA MeJIW HauYHHaeTcs GypHoe
BbIZIeTIeHHE Bopopoza. JlaiiTe 3ToMy 00bsACHEHHE, COCTABHB 3JIEKTPOHHBIE YPABHEHHS aHOIHOTO
M KaTo/IHOro npomneccoB. Hamuimure ypaBHEHHE IPOTEKAIOMEH XHMHUYECKOH PEaKIHi.
371aiite onpeeneHHe peakIUsIM TOJUMEPH3AIMH, TOJHKOHJSHCAIIHH, COMOTHMEPH3AIHH.
[IpuBeiuTe MpUMeEpPHI MOJMYYEHHUs TOJTUMEPHBIX COEMHEHHH 110 BBIINEYKA3aHHBIM PEaKIHsM.
38.Hanuumure peakuuio TNOJMyYeHUsE MONUTeTpagTOPITHIEHA H KOPOTKO PpACCKAXKHTE O
CBOMCTBAX TOrO MoNuMepa. I'7ie OH Halen CBoe MHUPOKOe IPUMEHEHHE?

IIpumepbl GHJIETOB /15l IK3aMeHA
Jucrummnaa XUMHUA
BHUJIETNel

1.XapakTepuCTHKA COCTOSHHSA 3IeKTpoHa B aroMe. KBaHTOBEIE YKCIIa, HX (DH3HYECKHI CMBICI.

2.HaxoxeHue MeTaioB B npupojie. OCHOBHBIE METO/IBI MIOJTYUYEHHS METAJLIIOB.

. O+
3.YKa)kuTe 3NeKTPoJl, KOTOPBIH B rajlbBAHHYECKOM 3leMeHTe B nape ¢ snekrpoaom Ni / Ni
TpH CTAHJIAPTHEBIX YCIOBHAX OYJET KaToIoM.

4.OTHOIIIEHHE YUCIIA MOJIEKYJI, JUCCOIIHHUPYIOIIHUX Ha HOHBI K 06H.I(3My YUCIIY MOJICKYII,

HEARIBARTCT s e JIACCOLMAIIHH
1) nokazatesnem; 2) ko3b¢HIEeHTOM; 3) KOHCTaHTOH; 4) CTEHEHBIO.

bunet Ne 2
|.BidsHHE TeMIepaTypsl Ha CKOpPOCTh XHMHYECKOH peakuuu. IIpaBmiio Bant-T'odda.
AKTHBHBIE MOJIEKYJIBI H SHEPTHS aKTHBH3AIMH. YpaBHEHHE ApPEHHYCa.
2. XuMHYeCKHe CBOHCTBA METAILIOB. i’ :
3. Kakne mponeccsl [IPOTEKAlOT IpH KOPPO3HH OLMHKOBAHHOIO JKejle3a B HEHTPAILHOH CpeAc
(pH = 7) npu HapymeHH: TOKpHITHH. OBGOCHOBATE PACUETOM.
4. Jlnst yBenMueHust BBIXOJA IPOKTOB peakuuu (A H > 0)
2Pb(NO3); (s — 2PbO¢rgy + 4NOy(r) + On(r) HEOOXOMHUMO...vvvvvnninnn.
1) BBECTH KaTaiH3aTop;’ 2) NOBBICHTH JIABJICHHE;
3) HOHU3UTH TEMIIEPATYPY, 4) IOBBICHTH TEeMIIEPATYpPy



6.4 @ono ouenouHbvix cpedcms

[Tonueit GaHK 3aj1aHmit 171 TeKyllero ¥ pyGEKHBIX KOHTpONEH H TIPOMEKYTOYHOM
aTTeCTalliH 10 JUCLHUIUIMHE, TMOKa3aTeld, KPUTEPHH, IIKadbl OLEHHBAHHA KOMIIETEHLHIA,
MCTOIMYECKHE MAaTepHANBI, ONpEJENAIONIHE NPOLEAYPHl OLEHHBAHHA 0OPa30BATEIBHBIX
Pe3yJIbTATOB, IPHBEICHB] B y4eOHO-METOIHYECKOM KOMIIJIEKCE AUCIIHIIIHHEL

7.0cHoéHan u OONOHUMENbHAA TUMEPamMypa

7.1.0cHoBHas THTEpaTypa

l. Koposun H. B. Obmas xumus: YueOHMK Ul TEXHHYECKHX CNEILH Hamp.Byszos/ H.B.
KoposuH. - 4-¢ u3p.. - M.: Beicas mxona, 2003. - 560 ¢

2. O6mas xumus [DnexTponHsii pecypc] / Cysopo A.B., Huxomsckmit JI. B. - CII6.
XHUMM3JIAT, 2017. - Tocryn u3 OBC «KoHcyabTanT cTyenTay

3. Xumus: YuebHHK 1ms By3oB [Dnektponnsii pecype] / Cemenos U. H., ITepdunosa U. JI. -
CII6. : XUMU3JIAT, 2017. - loctyn u3 95C «KoHcyabTanT cTyI€HTa»

7.,2. JlonoNHUTENbHAS JIATEpaTypa

1.06mas u Heopranuyeckas XMMHs [DIeKTpoHHBIH pecypc| : yyeGHoe nocobue / nox pen. B.B.
Jlenncosa, B.M. Tananosa. - PocroB H/]] : ®ennke, 2013. - (Boicee obpasosanue) — locryn
u3 ObC «KoHCynbTaHT CTYIeHTaY

2.00mas ¥ HeopraHuueckas XUMHUs [DneKTpoHHBIH pecypc] @ yueb.-meton. ITocobue / H.III.
Mudraxopa. - Kazaus : HsparensctBo KHUTY, 2013.- Jloctyn u3 DBC «KoncynabranT
CTYACHTa»

3.0cHoBHI 061melt xuMun [ DnexkTponnsiii pecype| / [lpece U. A. - CI16. : XUMM3JIAT, 2017. —
Hoctyn u3 OBC «KoHCynbTaHT CTyieHTa»

4 IlpaktukyM mo oOmeit xumuu [DnekTpoHHbIi pecypcl: yde6. nocobme / Ilox pex. C.d.
Jlynaesa. - 4-e u3n., nepepab. u gon. - M. : M3garenscTtBo MOCKOBCKOrO rocyaapCTBEHHOIO
yuusepeutera, 2005. - (Kmaccuueckmii ymuBepcuterckui yuebmuk). - Ioctym u3 DbC
«KoHCynBETaHT CTyAeHTa»

5.CripaBoYHMK MO XMMHH [DNEKTpOHHBIH pecypc] : ydebnoe mocobue / JLH. bmunos, W.JL
Ileppunosa, JLB. IOmamesa, P.I. Uyemmses. - M. : Ilpocnekr, 2015. — Joctyn u3 5BC
«KoHCynbTaHT CTYICHTaY

6.CripaBOYHHK 110 001IEH 1 HEOPraHHYECKOH XHMHUH [ DeKTpoHHbii pecype]| / Jinann P. A. - 2-¢
u3/1L., uenp. u goin. - M. : KonocC, 2013. — loctyn u3 9bC «KoHCYnbTaHT CTyI€HTa»
7.2NEKTPOXUMHYECKHE TIPOLIECCHI: METOJI. YKasaHus 10 Kypey "Obmas Xxumus" [9nexTpoHHBI
pecype] / C.JI. Bepesuna, AM. Tony6es, H.H. JIsymauanckas, 10.A. Ilyuxos, I'H. Danees. -
M. : Wanarenscreo MITY mm. H. D. baymana, 2011." — Jloctyn u3 DBC «KoucynbraHT

CTyIEHTAY
7.3.Jluteparypa, U3JaHHAS BHYTPHBY30BCKHM CIIOCOOOM

1. CnpaBouHble TabIHUIBI K J1aOOPATOPHBIM , NIPAKTHYECKHM paboraM H I CaMOCTOSTENbHOH
T0JIrOTOBKH 10 Kypey “Xumus” /..Bannosa I".B., Msanosa T.A., ITpoxopoea B.H.
- Kyprau, :KI'Y,2008, - 37 c..

2. MeToauueckHe yKaszaHus mo TemaM: Kiaccel HeopraHH4eCKHX coequHenni; OnpenencHue
MOJIIPHOH MAaccChl SKBHBAJICHTA MeETallIa; KonuuecTBEHHBIH COCTAaB pacTBOPOB; XHMHYECKas
TepPMOIMHAMHKA;, XHMHYECKas KHHETHKA; XHMHYECKOE PaBHOBECHE; PACTBOPHI 3NEKTPOIHTOB;:
XMMHSL BOJIbI(OTIPEIENICHIE KECTKOCTH BOJBI); OKHCIHTEIBHO-BOCCTAHOBHTEIIBHBIC peaKLiH;
3JIEKTPOJIHBIE IOTEHIIHANBL B SJIEKTPOABHKYIIHE CHIIBL, SNIEKTPO/IH3; KOpPO3Hi METAJLIOB;.

3. Bompochl M 3amayd IO IPOrpaMMHPOBAHHOMY KOHTPOJIO 3HAHHH CTYACHTOB IO TeMam

nabopaTopHBIX paborT.



8. PECYPCbI CETH «MHTEPHET»,
HEOBXOJIUMBIE JJIsI OCBOEHHS TUCLATLIMHEI

http://elibrary.ru/defaultx.asp — Hayunas snextponnas 6u6morexa ELIBRARY.RU.
http://window.edu.ru/unilib — EJ]MHOE OKHO noctyna k 3JIEKTPOHHBIM OHOIIHOTEKAaM BY30B
Poccun.

http://biblioclub.ru — Yuusepcurerckas 6u6mmorexa ONLINE.

http://znanium.com — DeKTpoHHO-6MGMHOTEUHAs CHCTEMa «Znanium.comy
http://virtuallib.intuit.ru — Bupryansnas 6ubmmorexa « AHTYUTy.

9. AH®OPMAIIMOHHBIE TEXHOJIOTI' MU,
ITPOI'PAMMHOE OBECIIEYEHHUE
U HH®OPMAILIMOHHBIE CITPABOYHBLIE CUCTEMBI

IIpu yTeHHH NEKUMH UCTIONB3YIOTCS CIIAHIOBbIE IPE3CHTAIHH.

K onepanmonHo#t cucreMe M OpOrpaMMHOMY — OGECHEYEHHIO  KOMIBIOTEDA,
HCIIOJIb3YEMOTO TIPH I[I0Ka3e CIaWJ0BBIX TIPE3eHTAMH, NPEIbABISIOTCS MHHMMATIbHEIE
TpeOOBaHHS.

1. 3BC «Jlaup» 2. OBC «Koncynbrant crynmenta» 3. OBC «Znanium.com» 4. «[apanT» —
CIIPaBOYHO-IIPABOBas CUCTEMA

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIT/IUHBI

MarepuanbHo-TeXHHUECKOE 00ECTIEYEHHE 110 pean3aliii JHCIHUILIMHEI OCYIIECTBIISAETCS
B cooTBeTCTBHH ¢ TpeboparnusamMu @I'OC BO nmo manHO# 00pa3oBaTeIbHOM IporpaMMe.

11. Jlns cTyAeHTOB, 00Y4YAIOIIHXCS ¢ HCMOJIb30BAHHEM JHCTAHIIHOHHBIX 00pa3oBaTe/bHBIX
TEeXHOJIOTHH

[Ipy MCHONIB30BAHHH INIEKTPOHHOrO OOy4YeHHs H JIMCTAHIMOHHBIX 00pa3oBaTeNbHBIX
texnonoruit (manee 0 u JIOT) 3aHATHS HOJHOCTHIO HJIH YaCTHYHO NMPOBOJSATCS B PEKHME
onnaiin. O6BeM IHMCIHMIUIMHEI U paclpeelieHHe Harpy3kd IO BHAaMm paboT COOTBETCTBYET II.
4.1. Pacnipesienienne GalIoB COOTBETCTBYET I1. 6.2 MO0 MOXKET ObITh H3MEHEHO B COOTBETCTBHH
¢ pemenueM Kadenpsl, B ciydae nepexoga Ha 0 u JIOT B npouecce ofydenus. Pemenue
kadeipbl 06 HCMOMB3YEMBIX TEXHOJIOTHAX M CHCTEME OLEHHBAHHMSA JIOCTHKEHHH 00ydatomuxcs
IIpHHHMAcCTCA C Y4E€TOM MHEHHS BCAYLICro MOpenojaBaTciii H AOBOOMUTCA OO0 CBEIACHHA

00yYarOIMIHUXCH.



AnnoTarus K pabodei mporpaMme JUCLHUIIIHHEL

«XHMHD»

O6pa3oBare/IbHON POrpaMMBl BBICIIEr0 06pasoBaHus —
nporpamMMbl OakanaBpuara

15.03.01 MammuHocTpOeHHE
Hanpasnennocti: OG0opyI0BaHHE H TEXHOJIOTHS CBAPOYHOTO TIPOH3BOJICTBA
Tpynoemkocts gucuumumnbt 4 3E (144 akaeMHYeCcKUX 4acoB)
Cemecrp: 1 (ounas popma 00yueHHs, 3a04Has popma 00ydeHHs)
dopma IpOMEIKYTOTHOH aTTECTAlMH: JK3aMEH
15.03.05 KoHcTpyKTOpPCKO-TEXHOIOTHYeCKoe oDecredenHe MAIIHHOCTPOUTEILHbIX
NPOH3BO/JICTB

Hanpasnenrocty: TeXHOMOrHA MAIMHOCTPOCHHS
Cemectp: 1 (ounas ¢popma 00ydeHHs)
dopma NPOMEKYTOYHOH aTTeCTAllHU: SK3aMeH
TexXHOTOTHS ¥ ABTOMATH3AIHS TIPOH3BOJICTBA He(TEra3onpoMBICTIOBOTO 000pyI0BaHHS
dopma 00ydyeHHs: 3a04Hask

20.03.01 TexnocpepHas 6e30NaCHOCTE
HanpasieHHOCTb: be30nacHOCTh JKU3HEICATEILHOCTH B TexHochepe
Cemectp: 1 (ounas popma o6y4eHHs, 3a04HaAA dopma 0OyueHHs)
dopma IpOMEKYTOIHOH aTTECTAllHH: K3aMEH

IpOrpamMMbl CIICIIHATHTETA

23.05.01 Ha3zeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA
HanpaBieHHOCTb: ABTOMOOHIIH U TPAKTOPBI
Cemectp: 1 (ounas dopma 00yueHHs, 3a09HAL dopma oOyueHus)
dopMa NPOMEIKyTOUHOM aTTeCTallMu: 3K3aMeH

23.05.02 TpaHCIOPTHBIE CPEACTBA CHENHAILHOr0 HA3HAYEHHS
Hanpag/ieHHOCTh: BOSHHBIE I'yCEHUTHBIC H KONECHBIE MALIHHEI
Tpya0eMKOCTh JTHCITHILIHHEL 4 3E (144 akaneMH4YeCKHX YacoB)
Cemectp: 1 (ounas popma o0yueHHs)
dopma IPOMEKYTOYHOH aTTECTALIHH: 3K3aMEH

CopiepKaHue JUCITHIUIMHEL
OCHOBHBIE MOHATHS ¥ 3aKOHBI XuMuH, CTpOCHHE aTOMA, peaKIMoHHas ClocOOHOCTh
BElECTB. DJEMEHThl XMMHYECKOH TepMOIMHAMUKH M KMHETHKH, TEOpHs M TMPAaKTHKA
PAcTBOPOB, MEKTPOXHMHIECKHE MPOLECCEL, XHMHS 3EMEHTOB, SNEMEHTHl OpraHH4ecKoi
XMMMH ¥ OpraHMYeCcKHe TIOIHMEPHBIE MaTCpHalbl



