banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — uinan denepaabHOro
roCyJapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIbHOTO YUPEKISCHUS BBICIIETO 00pa30BaHUs
«HanuoHnanpHbIN UCCIEN0BATENBCKUM AEPHbIA YHUBEPCUTET « MU DI »

@aKyapTeT aTOMHOW JHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3nka u ectTeCTBEeHHOHAYYHbIE AUCIIUILITUHBI»

PABOYAS ITPOT'PAMMA
10 JUCLUILIINHE
«O011ast 1 HeopraHUYecKas XUMHUs

HanpasJyieHue nNoAroTOBKU
18.03.01 «Xumuueckass TEXHOJIOTHS

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«XUMHUYECKash TEXHOJIOT U HCOPraHN4YCCKUX BCIICCTB»

KBanudukanus BbINyCKHUKA
bakamasp

®opma 00y4eHust
Ounas

banakoBo



Heab ocBOeHUsT TUCHUNIMHBI

[enp u3ydeHus: TUCUUIUTUHBI PA3BUTHE Y CTYIEHTOB XMMHUYECKOTO MBIIIIECHUs, Qop-
MUPYIOIIETOCs Ha 3HAHUM BAXKHEMIIIMX XMUMHUYECKHX 3aKOHOB M MOHSTHH, CBOMCTBax sJe-
MEHTOB M XUMHUYECKUX COCIUHEHUHN, IMOJYyYECHUE COBPEMEHHBIX MPEJICTABIECHUN O CTpoe-
HUM BEIIECTBA U XapaKTepe XUMHUYECKOW CBS3U MPUMEHUTENBHO K 3ajlayaM XUMHUYECKOU
TEXHOJIOTHUHU.

B mnnaHe cTaHOBIEHHS HAy4YHOTO MHUPOBO33PEHMS CTYJECHTOB IporpaMma IpU3BaHa
CIOCOOCTBOBATh (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U 1IEJTOCTHOM CUCTEMBI COBpE-
MEHHOTO XMMHYECKOTO MBIIIJICHUSI.

3amaun  M3y4eHHS  JIUCUUIUIMHBI:  MpUOOpeTeHrue  OyaylmUM  CIEeUHUaTUCTOM
HEOOXOIUMBIX 0a30BBIX 3HAHUM MO JUCHUIUIMHE U MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX
JUTSI MPUMEHEHHSI X B TPO(PECCUOHAIBHOMN JCATEIHHOCTH.

W3y4yenne MUCIUTUIMHBI TOJDKHO OCHOBBIBATHCS HA CIACAYIOMUX MPOQECCHOHATBHBIX
CTaHAapTax:

- 26.001 Crneuuanuct mo OOECHEYEHHI0 KOMIUIEKCHOIO KOHTPOJISI MPOM3BOJACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITMOHHBIX MATEPUAJIOB;

- 26.004 CrenpaJvcT TO TPOU3BOJCTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3ULIMOHHBIX MaTE€pUaJOB.

MecTto yueOHOH qucuuIuiuHbl B cTpykrype OOII BO

«OO0mas v HeopraHuveckas XuMus» - oOs3aTenbHas oOienpodeccuoHanbHas
JTUCHUIUIMHA 00pa30BaTeIbHON MPOrpaMMBI.

B pamMmkax u3ydeHus IUCHMIUIMHBI (POPMHUPYIOTCS TPEACTABICHUS O T€HETUYECKHUX
CBSA3SIX MEXIY OTIEIbHBIMH KJacCaMU COCJIMHEHUM, TaKue TPYAOBble (DYHKIIMH, Kak
CIIOCOOHOCTH MPOBEJCHUSI IKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUNA M WCTIBITAHUN IO 3a7[aHHON
METOJIMKEe, HaOJIOECHUN 1 U3MEpEeHNH, 00pabOTKN IKCIIEPUMEHTAIBHBIX TAHHBIX

JInst ocBoeHust AUCHUILIIMHBI «O011as U1 HeopraHuyeckass XUMHs» HEOOXOIUMBbI 3Ha-
HUE, YMEHHUE U BJIQJICHUE MATEPUAJIOM IO JUCIUIUIMHAM B COOTBETCTBUU C TPEOOBAHUSIMHU
OCBOEHUS MPOTPAMMBI:

® MaTeMaTHKa;

® XMW,

¢ pusuKa.

TeopeTndeckre 3HaAHUS U MPAKTUYECKUE HABBIKU, TIOJIYYEHHBIC CTYJICHTaMU MPU U3Y-
YeHUU TUCHUIUIMHBI «OO0Ias ¥ HeopraHu4ecKas XUMHUs, HOJKHBI ObITh MCIOJIb30BAaHbBI B
MpoIlecce U3YYCHUS TMOCICAYIOMNUX TUCHUIIINH: aHAIUTHYECKas XUMHUS H  (U3UKO-
XUMUYECKUE METO/bl aHAJIN3a, XUMUYECKasi TEXHOJIOTHS, SKOJIOTUS, TEXHOJIOTHS BOJOIO/I-
TOTOBKH U BOJIOOYHMCTKA.

[Tocne u3ydeHus MUCHMIUIMHBI BBIMTYCKHUKHU JIOJKHBI OBITh TOTOBBI K BBITIOJIHEHHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIHI:

- A/06.6. Pa3paboTka NpemsioKeHU MO KOMILJIEKCHOMY MCHOJB30BAHUIO CBHIPbS U
YTUJIU3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepIilleHCTBOBaHHE TEXHOJIOTMH, MEXaHU3AlMs U aBTOMATHU3aIHs ITPOH3-



BOJICTBEHHBIX ITPOLIECCOB.
Komnerenuuu ody4yaromerocsi, popmupyemblie B pe3yibTaTe 0CBOEHHS TN CHUIIITUHBI
B nporuecce ocBoeHust JaHHOW AUCIUIUIMHBL Y CTYIE€HTa (POPMUPYIOTCS CIEAYIOIIHE

KOMIICTCHIIUH
— obmienpodeccuoHaNbHbIE:
Kon HaumenoBanue
NHauKaTopsl JOCTUXKEHHSI KOMIIETEHIIUU
KOMITIETEHIINH KOMIETEHIINH
OIIK-1 Crniocoben n3y4artp, ananusu- |3-OIIK-1 3Hath pr3HKO-XUMUYECKHE CBOMCTB MaTepua-
poBaTh, UCMOJIL30BAaTh M€Xa- |JIOB, OCHOBBIBASICh HAa 3HAHUAX O CTPOSHUH BEIIECTBA,
HU3MbI XUMUYECKUX pEaKLUM, |MPUPOJE XUMUUYECKON CBSA3H Pa3IMUHBIX KJIACCOB XUMHUYE-
MIPOUCXOJISIINX B TEXHOJIOTHU- |CKHUX AJIEMEHTOB, COEIMHEHUM, BEIIECTB U MaTEpUajIOB
YyecKux mpoieccax u okpyxa- |Y-OIIK-1 YMers ucnoiab30BaTh MEXaHU3MbI XUMHUYECKHUX
IOLLEM MHPE, OCHOBBIBASICh HAa |peakUUi, MPOUCXOAAIIUX B TEXHOJOTHUYECKHX MpOIeccax
3HAHUAX O CTPOCHUHM Bellle- U OKPY’KaIOILIEM MUPE, 1JIs ONPEAEIICHNS KAaUECTBEHHBIX U
CTBa, IPUPOJEC XUMUUECKOU KOJIMYECTBEHHBIX XapaKTEPUCTUK BEIIECTB U MAaTEPUAJIOB
CBs3U U cBoMcTBax pa3nmuuHbiX | B-OIIK-1 Bnaners ananu3om METO0B ONpEeICHUs Tpe-
KJIACCOB XUMHUYECKHX AJIEMEH- |OyeMbIX MapaMeTpOB U3MEPEHUS KaueCTBEHHBIX U KOJIHUYe-
TOB, COCJTMHEHUH, BEIIECTB M | CTBEHHBIX XapaKTEPUCTUK MPOO CHIPHsI U 1oy(hadpuKaToB
MaTepHasoB
OIIK-2 Crnocoben ucnons3oBaTh Ma- | 3-OIIK-2 3HaTh MaTeMaTH4eCKne METOIBI (PU3HMUECKUX,
TeMaTudeckue, GU3ndecKkue, |XUMUYECKUX SIBICHUN, OCHOBHBIX 3aKOHOB (PM3UKU U XH-
(U3NKO-XUMHUYECKUE, XUMU- | MHU U IPUMEHATH UX B MPO(ECCHOHANBHON NesTETbHOCTH
yeckue metoabl s pemenus | Y-OIIK-2 Ymers pemats MmareMaTudeckue, Guandeckue,
3a7a4 IpoQeCcCHOHATBHOM Jie- | PU3NKO-XUMHUYECKUE U XUMUYECKUE 3a1a4H It 00paboT-
ATEJILHOCTH KM, aHAJIM3a U CUCTeMATH3aI[MH TaHHBIX TEXHOJIOTUYECKO-
ro mpouecca
B-OIIK-2 Bnagers MmaTeMaTuyeckuMu, Gu3N4ECKuMu, Gu-
3UKO-XUMHUYECKUMHU, XMMUYECKUMU METOJIaMU PELICHUS
3a[a4 JUIsl ONPEeIeIeHHs TOCIIeI0BATEIbHOCTH TPOBECHUS
AQHAJIN30B (PU3UKO-XUMUYECKUX XapaKTEPUCTHUK ChIPbS,
BCIIOMOTaTeJIbHBIX MaTEPUAJIOB ¥ TOTOBOM NMPOIYKIIMU
OIIK-5 Crnioco6eH ocymiecTBisTh 3Kkc- |3-OIIK-5 3HaTh TeXHOIOrMUECKU MpoLecc, CBONCTBA Chl-
NIEPUMEHTAJIbHBIE UCCIIE0BA- |pbs TOTOBOM MPOLYKIMH JUIsl OCYLLIECTBICHUS dKCIIEpH-
HUS U UCTIBITAHMS 110 337jaH- | MEHTaJIbHBIX MCCIIE0BaHUN U UCTIBITAHUM OMBITHBIX 00-
HOM METO/MKE, TPOBOJUTH pa3L0B MaTepUaJIOB 0 3aJaHHOW METOIUKE
HaOIIOJICHUS U U3MEPEHHUSI C V-OIIK-5 YMeThb BBIOIHATH SKCIIEPUMEHTAIILHBIE UCCIIe-
y4eTOM TpeOOBaHUN TEXHUKHU |J0BaHMS U B 00pabOTKe, HHTEPIPETAIIMH MOTYyIEHHBIX
6e30macHOCTH, 00pabaThIBaTh |IKCIEPUMEHTAIBHBIX JaHHBIX
u uHTepnperuposath 3kcre- | B-OIIK-5 Brnagers HaBbikaMu pa3paboTKH perjaMeHTa
pUMEHTAJIbHbIE JaHHbIE MIPOBEJICHUS UCTIBITAHUI HOBBIX 00pa3L0B MPOAYKLIUHU C
y4eTOM TpeOOBaHHUM TEXHUKU O€30IaCHOCTH
— po(eccroHanbHbIC
Kon HaunmenoBanue koM- NHauKkaTopsl JOCTUKEHHSI KOMIIETEHIIUT
KOMIETEHIINH NEeTeHINH

I1K-2

Croco0eH UCHoIb30-
BaTh 3HAHUE CBOWCTB

3-IT1K-2 3HaTh CBOMCTBAa XMMHYECKHUX 3JIEMEHTOB, COSIANMHECHUHN

XUMUYECKHX AJIEMEH-
TOB, COSJIMHEHHUI U Ma-
TEpPUAJIOB HA UX OCHO-
BE IS peIIeHUs 3a/1a4
npoecCHOHATBLHOM

¥ MaTepUaIOB Ha UX OCHOBE JIJIsi COOJIOICHUSI TEXHOJIOTHYE-
CKOI'0 perjlaMeHTa

V-IIK-2 YMeTh HCITOIB30BaTh 3HAHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB, COEIMHEHNI U MaTEPUAJIOB HAa UX OCHOBE IS pe-
IIEHMS 33]1a4 10 BBITYCKY MPOIYKIIMHU B CTPOTOM COOTBET-
CTBUU C TEXHHUYECKUMHU TPEOOBaAHUSIMU




JCATCIIBHOCTH

B-IIK-2 Bnaners HaBbIKaMu pa3pabOTKH MPEITIOKESHHS TIO
KOMITIJICKCHOMY HCITIOJIb30BAHHIO ChIPbA U YTHIIM3allUU OTXO-
JIOB POU3BOJICTBA

3anaqn BOCIIUTAHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHUA TUCHUIIJIUHBI

HUcnonk3oBanue

Bosneuenue B

HUSI COLIMAIBHOM PO-
7 mpodeccu, mo-
3UTUBHOM M aKTHUB-
HOM YCTaHOBKH Ha
IIEHHOCTHU U30paH-
HOU CIIeMaJIbHOCTH,
OTBETCTBEHHOTO OT-
HOIIIEHUS K TIpodhec-
CHUOHAJILHOU Jies-
TEILHOCTH, TPYAY
(B14)

Co3nanue ycrnoBwid, Pa3HOILIAHOBYIO
Hamnpasnenue/ nenu BOCIIUTATEIILHOTO IOTEHIIHATIA
obecreunBaromx - BHEY4YCOHYIO
y4eOHOU JUCIIUILIAHBI
JeSITEILHOCTD
[MpodeccuonanpHoe | - GOpMHpPOBaHUE Hcnonp3oBaHne BOCIUTATEIb- 1.Opranuzanus
BOCTIUTAHHE IyOOKOTrO IOHUMA- | HOTO TIOTEHIAIA JUCIIUILIINH BCTpEY C BEAYIIHNMH

€CTECTBEHHOHAYYHOT0 U 00111e-
poeCCUOHATTBHOTO MOIYIIS
TUISL:

- (hopMUpPOBaHHS TO3UTUBHOTO
OTHOIICHHUS K Ipodeccuu uH-
)eHepa (KOHCTPYKTOpa, TEXHO-
Jora), MOHUMAaHUs €€ COLUalb-
HOM 3HAYUMOCTH U POJIH B 00-
IIeCTBE, CTPEMJICHHS CIIe0BATh
HOpMaM npodeccuoHanbHON
STUKHU TIOCPEICTBOM KOH-
TEKCTHOTO O0YUYEHHUS, pELICHUS
MIPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/1a4.

- (opmMupoOBaHUS YCTOMYUBOTO
MHTEpeca K MpopecCuOHaTbHON
NEeSITeNIbHOCTH, CIOCOOHOCTH
KPUTUYECKH, CAMOCTOSTEIHHO
MBICITUTh, TOHUMATh 3HAYH-
MOCTb NPO(EeCcCUn MOCPECTBOM
OCO3HaHHOT'O BBIOOPA TEMATUKU
MIPOEKTOB, BHITTOJIHEHHUS TTPOCK-
TOB C MOCJIEAYIOLIeH MyOInYHON
Ipe3eHTalel pe3ylbTaToB, B
TOM 4uciie 000CHOBAHUEM UX
COLMAJIbHOW U IPAKTUYECKOU
3HAYUMOCTH;

- (hopMupoOBaHMsI HABBIKOB KO-
MaHJHON paboThI, B TOM UHCIE
peanu3aiuy pa3inyHbIX IMpo-
eKTHBIX posiel (Jiuzep, ucnoJ-
HUTENb, AaHAIUTHUK U IIp.) 1O-
CPEJCTBOM BBIIIOJIHEHUS COB-
MECTHBIX POEKTOB.

CHelaiIucTaMu npe-
HPUATUNA ropoaa u
XUMHYECKON OTpaciiy.
2. Opranu3zaiust KOH-
Kypca BUKTOPUHBI Ha
teMy «llepnoguue-
ckas tabimmna JI.U.

Menneneeay.
3.0Opranuzanus 4yB-
ctBa «Bce B ogHOH

KOMaHJIe» 4Yepe3 yda-
CTHE  CTYJIEHTOB B
MPOBEICHUN HAYyYHbBIX
MEpPOIPUATHIA OpraHu-
30BaHHBIX B HMHCTHUTY-
T€.

4.®opmMupoBaHue
IPOU3BOJCTBEHHOIO
KOJUIEKTUBHU3MA B XO-
€ COBMECTHOIO pe-
IIEHUs MOJEIJIBHBIX U
MPaKTUYECKUX 3a]1a4.

JucrunimHa mpenomaeTrcss CTyAeHTaM B 1l-oM U 2-0M  ceMecTpax.

CTpyKTypa U cofep:KaHHue Y4eOHOM TUCHUIIIMHBI

OO0mas

TPYJOEMKOCTh JUCITUTUTMHBI COCTaBISAET 9 3a4eTHBIX enuHull, 324 ak. yaca:




Kanenaapublid mian

Ne Ne HaumenoBanme pa3jaena Buabl yueOHoO# nesiTeJIbHOCTH ATtTecTa Makcu
P T (TeMbl) JTUCUUTJIMHBI (B yacax) M pas- MaJlb-
a e % e aeJsa HBIN
3 M = z E (¢popma) 0asn
a bI e = o 2 @) 3a
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€ 2 > 2 § &) pa3aelt
Ja = S =
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1 cemecTp

1 1-6 | OcHOBBI CTPOEHUS BEIIECTB 72 12 8 12 | 40 T-1 30

2 7-8 | BzaumonelicTBre BelecTB 36 4 8/8 4 20 T-2° 30

Buj npomMeKyTOYHOM aTTeCTALUM 108 | 16 | 16/8 | 16 | 60 3a0 40

2 cemMecTp
1 1-7 | OGmue 3aKOHOMEPHOCTH 80 | 22 8/4 14 | 36 T-1 20
NPOTCKAHUU XUMHUYECKUX
peaKuuit
2 8-13 | XumMusl 3JIEMEHTOB U UX CO- 74 16 14/4 10 | 34 T-2 20
€IMHCHU U
3 14-16 | DneKTpoXumMus 62 10 10/8 8 34 T-3 20
Buja npomexyTouHOii aTTecTanuu 216 | 48 | 32/16 | 32 | 104 C) 40

COKpaHIeHHOG HanMCHOBAaHHC (bOpM TCKYHICIO KOHTPOJII U aTTSCCTAallhuN pa3acIOB:

O0o3Hauenue Ilo1HOE HAUMEHOBaHNE
T TectupoBanue
3a0 3a4eT ¢ OLCHKOMI
9 DK3aMeH

ConeprxxaHue JIEKIIHOHHOTO Kypca

TeMbl JJeKIHH.
Bonpocekl, oTpadaTbiBaeMble Ha JIEKIUH

Bcero
JaCOB

YuebHo-
MeToauYecKoe
odecrmeyeHue

1

3

1 cemecTp

Jlexnus 1. OcHOBHbBIE MOHATHSI M 3AKOHBI XMMHUH

1. CoBpemeHHBIE ACTIEKTHI PA3BUTHS XUMUHU.

2. Ycrexu COBpeMEHHOW XHUMUH.

3. OCHOBHBbIE MOHATHUS XUMUU: XUMHUECKU IIEMEHT, aTOM, MOJIEKYJ1a, IPOCThIE
M CJIOXXHBIE BeIecTBa, a0CONIOTHAs U OTHOCHUTENIbHAS aTOMHas macca, abco-
JIIOTHAsl 1 OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca, €AMHUIA U3MEPEHMS KOJIHue-
CTBa BEIIECTBA — MOJIb, MOJISIPHASI Macca BEIECTBA.

4. OCHOBHBIE 3aKOHBI XUMHH.

5. XuMUYeCKU SKBUBAJICHT, 3aKOH YKBHBAJICHTOB.

1-7

Jlekuus 2. CtpoeHue atoma

Teopuu crpoeHus aroma.

SAnpo atoma. M30T01BI, H300apHI.

KBaHTOBBIE UnCHA.

ITpunnun [Taymm.

. IIpaBuno Xynpa.

ITpuHuMnI HauMeHsbLIeN SHEpruy, npasuia Kiedkosckoro.
DneKTpOHHBIE KOH(UTYpaIlK aTOMOB U MOHOB.

. CemelicTBa XUMHUYECKUX JIIEMEHTOB.

PN~ WN R
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Jlekuus 3. KBaHTOBO-MexaHn4ecKasi TeOpHUsl CTPOCHUS aToOMa

1. KopryckynsipHO-BOJTHOBOM Jyaliu3M 3JIEKTPOHA, 3JE€MEHThl KBAHTOBOM XU-
MUHU.

2. [lpunuun Heonpeaenennoctu I eitzendepra.

3. Ypaeuenue lpeaunrepa.

4. AtomHoe s11po. HykIi10HBI.

5. PagmoaktuBHOCTB. PamnoakTHBHBIN paciai.

6. ITapametp bopa.

1-7

Jlexuus 4. Ilepuoanyeckasi CHCTEMA 3JIEMEHTOB B CBeTe TEOPHHU CTPOEHHS
aToma.

1. Ilepuonnyeckuii 3axkoH J[.M. MenneneeBa u Ba 3Tarma ero pa3BUTHS.

2. CTpyKTypa NepuoHIECKON CHCTEMBI SJICMEHTOB.

3. Tlepuopl, rpymIibl, HOATPYIIIHI, PSJIBI

1-7

Jlekuus S. IlepuoAUYHOCTH B MK3MEHEHHHU CBOMCTB 3JIEMEHTOB

1. OcHOBHBIE XapaKTepHUCTHKa aTOMOB ( paaMyC aroMa W HMOHA, IMOTCHIIMAT
MOHU3ALIMH, CPOJICTBO K 3JICKTPOHY, FJEKTPOOTPUIIATEIHHOCTD )

2. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT ITOJIOKCHUS B TIEPHOIUYECKON CHUCTE-
Me.

3. KucnorHo-ocHOBHEIE CBOICTBA BEIIECTB

1-7

Jlexmus 6. XuMmnuyeckasi CBA3b U CTPOEHHE MOJIEKY.JI

1. OcHOBHBIE BUIBI W XapaKTEPUCTUKH XUMHUYecKkoi cBsa3u. KoBanmeHTHas
CBSI3b.

MeTo/1 BalIeHTHBIX CBA3EH.

I'uGpuau3anys aTOMHBIX OpOHUTaNIeH

OcHOBBI MeTO]a MOJIEKYIISIpHBIX opbutaneit (MO)

HNonnas cBs3b.

JIOHOPHO- aKIENTOPHHAS CBA3b.

Bonopoanas cBs3b.

. Merannnyeckas CBSI3b.

N~ WN

Jlexuus 7.0KHCIAUTENBHO-BOCCTAHOBHUTE/IbHBIE CBOICTBA BellleCTB
OxucnauTensHO-BOCCTaHOBUTENbHBIE peakiuu (OBP)

CreneHb OKUCICHHS

[Iporecchl OKUCTIEHUS U BOCCTAHOBJIECHUSI.

THIIbI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN

MeTtonasl cocraBnenus: ypasuenuit (OBP)

. Hanpanenust nporekanust (OBP)

ook~ wdE

Jleknus 8. XumMuyeckass KHHETHKA.

1. CxopocTh XUMHUYECKON PEAKIUH.

2. 'omoreHHble ¥ reTeporeHHbIe PEakIui U UX CKOPOCTb.

3. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH pEaKIy OT KOHIICHTPALUH pearupy-
IOLUX BEILECTB, 3aKOH JACHCTBUS MacC, KOHCTAaHTa CKOPOCTH.

4. BausiHue TeMIlepaTypbl Ha CKOPOCTh XMMHUUYECKUX peakuui (mpaBuio Bant-
I'odda, ypaBuenune Appennyca) Katanuz. Katanuzatopsl.

5. OOpatumble 1 HEOOpaTUMBbIE PEAKIIUU. XUMUYECKOE PAaBHOBECHE CUCTEMBI.
6. KoncranTa paBHOBECHS! TOMOTEHHBIX U T€TEPOTE€HHBIX POIIECCOB.

7. CMmenieHre XuMHuecKoro pasHoBecus ¥ npuHiun Jle [latenpe.

1-7

2 cemecTp

Jlekuus 1. Xumudeckass TepMOAMHAMUKA

1. OcHOBHBIE OHATHS XUMUYECKOH TEPMOANHAMUKH.

2. BHYTpeHHsISI DHEPTUS W DHTAIBIHUS CUCTeM. [lepBBIii 3aKOH TepMOAMHAMU-
KH.

3. TemnoBoit AP HeKT XUMUIECKON peakuu. DHepreTHueckue d3PPEeKThl XUMU-
YECKUX PEAKLUN.

4. TepMOXMMHYECKHE 3aKOHBI U YPaBHEHUS.

5. DHTanenus 00pa3oBaHUs XUMHUUYECKUX COETMHEHHH.

1-7




6. DHTponus U ee U3MEHEHUE B XUMHUUECKUX NTPEBPAILIECHUSX.
7. Dueprust [m66ca M HanpPaBICHHOCTh XUMUYECKUX PEAKIM. Y CIOBUS caMo-
ITPOU3BOJIBHOIO MPOTEKAHNS XMMUYECKHUX PEAKIIMH.

Jlexuus 2. lucniepcHble CHCTEMBI.

1. JlucniepcHble CHCTEMBI, UX Kiaccupukaims

2. PactBopsl. Kitaccudukanust pacTBOpOB.

3. PacTBOpeHune kak pU3NKO-XUMUYECKHIl mpoiiecce

4. CriocoObI BBIpQXKEHUS KOJIMYECTBEHHOTO COCTaBa PACTBOPOB.

Jlexuus 3.00mme cBOMCTBA PACTBOPOB.
PactBOpuMOCTS.

M3MeHeHne SHTaIbIUN U SHTPOIUH IIPU PACTBOPECHUH.
3akoHbl Payns.

OcmoTuyeckoe JaBjieHHeE,

. 3akoH Bant-T'odda.

s E

1-7

JIeKuHﬂ 4.PacTBOpBI 2JIEKTPOJUTOB

1. Boaublie pacTBOPHI 37EKTPOJIUTOB.

2. Ipouecc nucconnanuu. CuabHbIE U clla0ble JIEKTPOJIUTHL.
3. CreneHb U KOHCTAHTa JUCCOLIUAIINN. AKTUBHOCTE.

4. MounekyJsipHO-HOHHBIE PEAKIIMU B PACTBOPAX IEKTPOIUTOB.

1-7

Jlekuus 5.I'mapoJius cogeit

DNEKTPOIUTHYECKAS UCCOIUAINS BOJIBI

Bonoponnsiii nokaszarens cpeast (pH).

I'uaponus conei.

CreneHs TUIPOIIM3a U €€ 3aBUCUMOCTh OT KOHIICHTPALIUH U TEMIIEPATYPHI.
. HeoOpatumpblit rugponus.

agrwdpE

Hexum 6.MaJiopacTBOpUMBI€e 3JIEKTPOJIUTHI.

1. MajopacTBOpUMBIC JIEKTPOJIUTHIL.

2. Peaxnuu Benymume K 00pa3oBaHHIO IJIOX0 PACTBOPHMBIX COSIMHEHUH.
3. Ilpoussenenue pacreopumoctu (I1P).

4. YcioBus pacTBOPEHUS U BBINTAJICHHUS OCAKOB

1-7

Jlexuus 7.KoJssiouaHbIe pacTBOPBI

1. I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.

2. MeTo/bI TONTy4eHHUs JUCTIEPCHBIX CHCTEM
3. CTtpoeHHe KOJUTOUIHBIX PAaCTBOPOB

4. ArperaTuBHas yCTONYHUBOCTb.

Jlexus 8 Knaccndukanum XuMu4ecKHX 3JieMEeHTOB

1. IMpuHLIHUIBI KTaCCU(PUKAIIUU XUMHUYECKUX IJIEMEHTOB Ha OCHOBE MIEpPUOANYE-
CKOM cucteMbl MeHieneeBa

2. OO0mas XxapakTepUCTHKA XUMUYECKUX AJIEMEHTOB B UX

COEMHEHHIA.

3. Meramnsl. Hemeramibl.

4. I'pannua LuHTs.

5. OO6mue TPUHIIMIIBI TOJTYYSHHsI POCTHIX BELIECTB.

1-7

Jlexnua 9 Xumuuyeckue CBOHCTBA MeTAJLIIOB

1. TlomyueHue MeTaIOB.

2. X¥MHYEeCKHE CBOMCTBA METAJJIOB: B3aUMOJCHCTBHE C BOJOMH, KHUCIOTAMH,
IIEII0YaMH.

3. B3aumojelicTBie ¢ HEMETaIaMu

Jlexnust 10 O630p cBoiicTB S- U P-3j1eMeHTOB

1. OGmas xapakTepucTHKa MEIOYHBIX W IIETIOYHO3EMENIbHBIX METALIOB. XU-
MHUYECKHE CBOMCTBA. BaxkHelne coe JuHeHu .

2. AMQOTEpHOCTH COTMHEHUH OepUILITHSL.

3. IonydeHnue amOMUHUS, TN, HHIWS, TaJUIUS, CBOWCTBA UX COCIUHEHUI
Y TIpUMEHEHNE.

1-7

Jlexuus 11. O630p cBoiicTB d- 3J1eMEeHTOB

1-7




1. Xapakrepuctuka d- MeTayIIoB.
2. Tomyuenue.
3. CBoiicTBa COEIUHEHUN.

Jlexuus 12. Hemeranibl.
OO61mas xapakTepuCTHKA.
Haxoxnenue B mpupoze.
OnemeHThl VIA rpynmsl.
Onementsl VA rpynimsl.
OnemeHThl IVA rpynibl.
. O030p CBOMCTB.

Sk~ wd P

1-7

JIeKuHﬂ 13. KoMijiekcHbIE coeIMHEeHUSs.
KommiekcHbIe coOeIMHEHHS.

Teopust Bepuepa.

Knaccudukanms.

Ctpoenne. XuMHYECKast CBA3b.
Howmenxkiarypa

Jwucconumanus.

Y CTOMYHBOCTb.

. KoncranTa HECTOMKOCTH.

LN~ wWNE

1-7

.HeKuH;[ 14. T'anbBaHMYeCKHE 3JIEMEHTHI.

1. DAeKTPOXUMHYECKHE MTPOLIECCHI.

2. PaBHOBecHue Ha TpaHUIIE METAIII-PACcTBOP.

3. DnexTpoausblii noreHuan. CTaHAapTHBIA BOJOPOIHBIN AnekTpoa. Psaa cran-
JAPTHBIX JJIEKTPOIAHBIX IOTCHIIMAJIOB.

4. Vpasaenue Heprcra

5. I'anpBaHnMYeCKUH MEMEHT. DJIEKTPOJBUKYIIAs CUia 3JIeMeHTa. ToIIMBHbIE
3JIEMEHTBHI.

1-7

Jlexuus 15 JaexTposns coei

1. CymHoCTb 371€eKTpou3a.

2. PacTBOpHMBIE U HEPACTBOPUMBIC aHOMABI. DIEKTPOJIU3 PACIUIABOB. DIIEKTPO-
JIN3 PacTBOPOB.

3. KaToaHple 1 aHOIHBIE MPOIECCHI TP AIIEKTPOJIN3E BOJAHBIX PACTBOPOB DJICK-
TPOJIUTOB.

4. 3akonsl Dapajnes.

5. IlpakTuyeckoe NpUMEHEHHUE INEKTPOIIH3a.

Jlexuus 16. Koppo3us merajios.

Kopposus metannos.

Krnaccugukanus Koppo3noHHBIX MTPOLIECCOB.
Xunmunueckas koppo3usi. Kunetnka XuMn4eckoi KOppo3uH.
DNEeKTPOXUMHUYECKast KOPPO3US.

MexaHu3M 3JIEKTPOXUMUYECKON KOPPO3HH.
Bunsl nenonspusanuu.

3amuTa METauIoB OT KOPPO3UHU

3aluTHBIE TOKPBITHS

. DIEeKTpOXUMHUYECKas 3allUTa

10 N3meHeHne CBOMCTB KOPPO3UOHHOU CpEbI

CoNoUA~WNE

1-7

Ilepedyennb 1a00paTOPHBIX padoT

Tema sadopaTtopHoro 3ansitusi. Bonpocsl, orpadarbiBaeMble Ha J1abopa-
TOPHOM 3aHSITUM

Bcero
JacoB

YyeoHo-
MeTOANYecKoe
odecreyeHue

1

3

1 cemecTp

BBogHoe 3ausTue. TexHuka 0€30macHOCTH.

1-7,18




Onpez[eneHHe XUMHUYCECKOI'O SKBUBAJICHTA

OnpeneneHne aTOMHONM Macchl METAJNIOB 4 1-7,19
OKHCIATETbHO-BOCCTAHOBUTEIHHBIC PEAKITNH 4/4 1-7, 13
XHUMHYECKOE PAaBHOBECHE M CKOPOCTh XMMHUYECKUX 4/4 1-7,10
peaxkuuii
2 cemecTp
OrnpeziesieHne TEII0Thl PAaCTBOPEHUSI CONei 2 1-7,21
DIIEKTPOTUTHYECKAs AUCCOIMAIIHS 4/4 1-7,15
['maponus conent 2 1-7,8
[Tonyuenue meTtamioB 4 1-7,19
JlelicTBHE KUCJIOT M IIEJIOYCH HAa METaJLIbI 4/4 1-7,16
Kucnopoiabie coeMHEHNST METAJLIOB 4 1-7,17
KomruiekcHble coe quHEHNS 2 1-7,9
[asibBaHMYECKUE DIIEMEHTHI 2 1-7,14
DNEKTPOIN3 CoJieit 4/4 1-7,12
Koppo3zus metamion 4/4 1-7,11
IlepeyeHb npakTU4ecKkux padboT
Tema npakTuuyeckoro 3anaTus. Bonpocel, orpadarbiBaemMble Bcero Me::);fdiﬂez-xoe
HA MPAKTUYECKOM 3aHATHHU MACOB | ol
1 2 3
1 cemecTp
OCHOBHBIE 3aKOHBI XUMUH. 4 1-7
DNEKTPOHHBIE KOH(UTYpAIIK aTOMOB U HOHOB. 4 1-7
CeMelicTBa XHMHYECKUX JIEMEHTOB.
[Tepuoanueckas Tabaunbl J[.11.Menneneena 2 1-7
XuUMHYEcKasi CBA3b 2 1-7
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 2 1-7
XuMH4ecKasi KHHETHKa 2 1-7
2 cemecTp
TepmoanHamuka. TemioTel pacTBOPEHUS. 2 1-7
CBolicTBa pacTBOpOB 2 1-7
3akoH pa3Benenus OctBanibia. CTENeHb AUCCOIUAIUN 2 1-7
Bonoponnsiii nokaszarens pH. I'maponus conei 2 1-7
MauopactBopumMbie coenuHenusd. [IponsBenenne pacTBOPUMOCTH 2 1-7
Kostonasble pacTBOpEI 2 1-7
Crioco0bl MosTydeHHsI METAJIJIOB 2 1-7
XUMUYECKUE CBOKWCTBA METAJIJIOB 2 1-7
Hemerannsl 2 1-7
KomrmnekcHbie coemHEeHnst 4 1-7
l"anpBaHMYECKHE PTIEMEHTHI 2 1-7
DIIEKTPOITN3 2 1-7
MeTo/1bl 3aIIUTHI OT KOPPO3HH. 4 1-7

PacuerHo-rpadpuyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM

KypcoBasi padora He npexycMoOTpeHa Y4eOHbIM ILIAHOM




3aganus 1JI CAMOCTOATEILHOM Pa00ThI CTYJAEHTOB

1 cemecTp

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHus (3a1aHusl)

Bcero
Yacos

YyeOHO-MeTOAMYECKOE
odecmeueHue

1

2

3

OcHOBHBIE IOHATHS 1 3aKOHbI XHUMHH
XuMMs Kak 4acTh €CTecTBO3HAHUA. CBI3b XUMHU C ApyrumMu
HayKaMMU. ODTamnsl Pa3sBUTHA XUMMUA. XuMudeckue PpacCUYCThI.

10

1-7

Ctpoenue aToma

HcTtopus pa3BUTHS NpeACTaBIECHUN O CTpOeHUH aroMa. VI30TOHbI
dopma f —opbOutaneii. PagnanbHoe pacrpeneneHue 3JIeKTPOHHOM
wIoTHOCTH opoOutaneil. CocTaBieHre ANEKTPOHHBIX M rpaduue-
cKux OpMyJT aTOMOB U HOHOB

10

1-7

KBanTOBO-MexaHn4eckasi TeOpUsi CTPOECHUS aTOMa
KBanTOBO-MexaHn4YecKasi TeOPHsl CTPOCHUSA aTOMA

1. KopmyckynasipHO-BOJTHOBOM Iyallu3M 3JEKTPOHA, JJIEMEHTHI
KBAHTOBOM XWMHH.

[Tpunnun HeonpeneneHHocTH [ elizeHOepra.

VYpasuenue lllpenunrepa.

AtoMmHoe sapo. HyKIoHBI.

PaanoaktuBHOCTE. PagroakTUBHBIN pacnal.

. ITapametp bopa.

KBanTOBO-MexaHn4ecKasi TeOpHsi CTPOCHUSA aTOMA

1. KopnyckymnsipHO-BOJTHOBOW yallu3M JJIEKTPOHA, DIIEMEHTHI
KBAHTOBOM XWMHH.

2. Tlpunmun HeonpenenenHoctu [ 'eitzendepra.

3. Vpasuenue llpenunrepa.

4. AtomHoe spo. HykiioHBI.

5. PagmoaktuBHOCTB. PamnoakTuBHBIN pacna.

6. Ilapametp bopa.

IToraTne o KBaHTOBOM MeXaHWKe. PagnoaKTWBHBIE H30TOIEL.
S nepubie peakiuu. PagnoaktusHbie psaabl. [Ipumenenue paano-
AKTUBHBIX M30TOMNOB. [IepCeKTUBBI CHHTE3a HOBBIX AJIEMEHTOB.

oMW

10

Ilepnoanyeckas cucreMa 31€MEHTOB B CBeTe TEOPHHU CTPoOe-
HHSA aToMa.

Hcropus knaccudukanuu XUMUYECKUX 3JIEMEHTOB J[nanektuye-
CKHH XapakTep MEepHUOIMYECKOro 3aKOHA. 3HaUCHHE Meprouye-
CKOHM CHCTEMBI 31eMEeHTOB. OnpenencHue MoJI0KEHHs dJIEMEHTA
B NIEPUOANYECKON CUCTEME JIEMEHTOB IO JIEKTPOHHOM (opmy-
Je..

1-7

Ileproagu4YHOCTH B MI3MEHEHUH CBOMCTB dj1eMeHTOB Ilepuo-
JAMYHOCTHb U3MEHEHM S CBOMCTB MPOCTHIX BelleCTB.
IleprOAMYHOCTE B M3MEHEHUM CBOWCTB COCJUHEHUN B 3aBUCHU-
MOCTH OT CTPOEHUS UX aTOMOB.

10

XuMHYeCKas CBSA3b U CTPOECHHE MOJICKY.JI

DHEPreTU4eCcKue AUarpaMmMbl TOMO- U T€TEPOTE€HHBIX JIBYXaTOM-
HBIX MOJIEKYJI U MOHOB. PacueTsl 1iuHbI cBsA3U. B3aumopencreue
MeXIyMosieKynamMi.  Kpucramimdyeckue cucteMbl. TUmbl Kpu-
CTAJUTMYECKUX PEIIETOK.

1-7

OKHCINTETBHO BOCCTAHOBHUTEIbHBIE CBOMCTBA BEIIECTB
Tunudysple OKUCIUTEIN U BOCCTAHOBUTEIIH. OHpC,Z[CJICHI/Ie OKBH-
BaJICHTOB OKHCJIHTENIS W BOCCTAaHOBHUTEIS. Poib Cp€anl B IIPO-
neccax OKHUCIICHUA-BOCCTAHOBIICHMA. CocraBieHue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIBbHBIX peaKHHfI.

1-7




XuMHYecKHe peakunu

['oMOreHHbI U reTeporeHHbI kKaTanu3. TpeboBaHMs K KaTaiu-
3aropam. Maruburopsl. Llenubie peaknuu. Gusndyeckne MeTOabI
YCKOPEHHS peakiui

1-7

2 cemecTp

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHMsl)

Bcero
Yacos

Y4eOHO-METOANYECKOE
odecrieuenue

1

3

XuMHYecKasi TEPMOJAUHAMUKA.

OHTanbnusl 00pa3oBaHUs U CTOPAHUS XUMUYECKUX COCITUHEHUH.
DHeprus CBsi3U. DHEPrus KPUCTAUIMYECKOW pelieTku. BiausHue
TEMIEpaTypbl Ha HaIpaBlIeHUE peakuuii. Tepmoxumuueckue
pacueThl CaMOCTOsITeNbHAs paboTa 10 TePMOJIUHAMUKE.

1-7

JucnepcHble CHCTEMBI.

Brusinue pa3mepa pacnpeAessSronX YacTHIl, UX MPHPOJbI, (u-
3UKO-XUMHUYECCKOI'O B3aHMOHCﬁCTBHﬂ Ha THUIL O6pa3yeMI>IX AUC-
nepcHbIX cucreM. Daspl. YCTOWYUBOCTH IUCHEPCHBIX CHUCTEM
CycrieH3uu.

1-7

OO0mme cBoOiiCTBa pacTBOPOB.

[Tpsimoe ompeneneHue OCMOTHYECKOTO JABICHHUS OHIOOCMOC.
Wnterpansras u auddepeHnnanbHas TemioTa pacTBOPEHUS.
OkoocMoc.CaMocTosITeNbHAst paboTa MO pacCTBOPAM.

1-7

PaCTBopbl 3JICKTPOJHUTOB.

dusndyeckre CBOMCTBA QJICKTPOJIUTOB. Honnsie pC€aKuuu B pac-
TBOpax. BansHne ogHOMMEHHBIX HMOHOB Ha JIHWCCOILIMAIUIO ClIa-
OBIX QJICKTPOJIUTOB

1-7

I'mapouu3s couieid.

WNunukaropel. BiusHue pa3ianuHbIX (AKTOpPOB HAa paBHOBECHE
THIpONIH3a. YpaBHEHUs peaknuii Tuaponu3a. HeoOpaTmmbrii
TUAPOIIN3.

MaJiopacTBOpHMBIE 3JIEKTPOJIUTHI.
[MpaBuno Beprone. [ToHMkeHnEe pacCTBOPUMOCTH OCAJKOB JJICK-
TPOJIMTOB. Pacuert MMPOU3BCACHUSA PACTBOPUMOCTH.

1-7

Koanonaubie pacTBopsl.
Jwnanus u ynerpa@uibTpanys KOJUIOUIHBIX paCTBOPOB.

1-7

Knaccupukanuu XuMU4eCKHX 3J1eMEHTOB.

CoaepxaHre XMMHUUYECKHX 3JIEMEHTOB Ha 3€MJIE U B KOCMOCE.
CBs13b MEX/Ty CBOMCTBOM DJIEMEHTA U €T0 MECTOM B IEPUONYEC-
CKOM cucreMe. MetaJulnuecKue CIUIaBbl

1-7

XuMHYEeCKHEe CBOMCTBA METAJLJIOB.
Ouznyeckue cBoiicTBa MeTaioB. Kiaccudukanus MUHEpANOB.
MeTtannuueckue cruiaBbl

1-7

O030p cBoiicTB S- U P-3/1eMEHTOB.

HpI/IMeHeHI/Ie IICJIOYHBIX W IEJIO0YHO3EMEIIbHBIX METaJIOB,
QIIOMUHUS, TAJUIUS, UHAUS, Tamus Jlerkue KOHCTPYKIMOHHBIE
MaTEpHaJIbL.

0030p cBoiicTB d- 3JIEMEHTOB.
[Ipumenenue d- metayoB. Jlerupytonme CBOMCTBAa XpoMa, MO-
aubjeHa u Bosib(pama.

Hemertanuanl.
3aBI/ICI/IMOCTI) CBOI\/'ICTB HCMCTAJIJIOB OT U3 IIOJIOXKCHHSA B Hepno-
nudeckoi Tabnuie. CBoiCTBa MOMYTPOBOTHUKOB.

1-7




KommniekcHble coeIUHEHUS. 6 1-7
MHorosiiepHbie KOMIUIEKCH. KOMIUIEKCHBIE COSTMHEHUSI C Op-
TaHUYECKUMHU MOJIEKYJIAMH..

I'agabpBaHM4YecKHe 3JIEeMEHThI 7 1-7
[ToreHunanbl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX 3JIEKTPOJIOB.
CocraBiieHHE CXEM TaJIbBAHMYECKUX 3JIeMEeHTOB U pacuet D/IC.
DJIeKTPOJIN3 COJIEH. 7 1-7
Ponp BTOpMYHBIX mporeccoB mpu 3ekTponuse. [Ipaktudeckoe
MPUMEHEHHE JIeKTpou3a. ['anbBaHNYEeCKHEe METOJIbl HaHECEHUS
IIOKPBITUI

Koppo3us mera/ios. 7 1-7
Bpen, HaHOCHMBINT KOppO3UEN METAUIOB. DKOHOMHYECKOE 3HA-
YEeHHE 3alIUThl METAIOB OT KOPPO3UU. XUMHUYECKasi U JIEKTPO-
XUMHYecKast 00paboTKa METaJLIOB.

Oo0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanuu ydyeOHOro matepuana kypca «OOIIas U HEOpraHHUYECKas XUMHUS»
UCIIOJIB3YIOTCSL pa3iiMyHble 00pa30BaTElbHbIE TEXHOJOIMHU, CIHOCOOCTBYIOIIUE CO3/IaHUIO
atMoc(epbl CBOOOJHOM M TBOPUECKOW JUCKYCCMM KaK MEXIy MpernojaBaTesieM U
CTYJIEHTaMH, TaK M B CTyJleHuYecKou rpymnme. Llenpto mpu 3ToM siBiIsieTca BBIPAOOTKA Y
CTYJICHTOB HAaBBIKOB W  KOMIICTCHLMH, IIO3BOJIIIOIIMX  CAMOCTOSTEIBHO  BECTH
HCCIIEIOBATENbCKYIO U HAYYHO-TIEAarornyeckyo padbory.

[TpakTHueckasl MOATrOTOBKA MpHU peau3aluy y4yeOHOM AMCLUMILIMHBI OpraHU3yeTcs
nmyTeM npoBefeHus: JIabopaTOpHBIX M NPAKTUYECKUX 3aHATUN, NMPEeIyCMaTPUBAOIINX YyYa-
CTHE OOYYaIOIIMXCS B BBINOJIHEHUH OTACIBbHBIX 3JEMEHTOB padOT, CBA3aHHBIX C Oyaylien
PO EeCCUOHATIBHOM €SI TENBHOCTHIO.

[IpakTrueckasi MOArOTOBKA TAK)KE BKIIOYAET B ceOs 3aHATHUS JIEKIIMOHHOTO THUIIA, KO-
TOpBIE MpeayCcMaTPUBAIOT Mepenady yueOHoi nH(opMaiuyu o0ydarmmMcs, He00X0IuMOo
JUIS TIOCTIEAYIOUIETO BBIMOJIHEHUSI paboT, CBSI3aHHBIX C Oyaylied npodeccuoHanbHON Jes-
TEJILHOCTBIO.

AyIuTOpHBIE 3aHATHS TPOBOIATCA B BHJAE JEKIMU ¢ ucnoiab3oBaHueMm [IK wu
KOMITBIOTEPHOTO MpoekTopa. JlaboparopHble pabOThl MPOBOJATCA B CIEHHMATM3UPOBAHHON
nabopatopun. CamocrodTenbHas pabdoTa CTYJEHTOB MPOBOAUTCA TOJ PYKOBOACTBOM
MpenojiaBaresieid, ¢ OKa3aHUEeM KOHCYJIbTallMid W MOMOIIM NPH MOATOTOBKE K KOHTPOIbHBIM
paboTam, BBIIIOJIHEHUH JIOMAIIHUX 33JaHUN

DOoH/1 OLICHOYHBIX CPEACTB

®OoHJ OLEHOYHBIX CPEACTB MO AUCLHUIIMHE OOECIeuyuBaeT MPOBEPKY OCBOCHHUS
IUIAHUPYEMBIX Ppe3yNbTaToB OOydeHHs (KOMIETEHIMH M MX HHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS M0 AUCLUILIAHE.

CBs3p Mexy (HOpMUPYEMBIMU KOMIETEHIIUSMU U (POpMaMU KOHTPOJISI UX OCBOCHHS
MPE/ICTABIICHA B CIEAYIONIEH Ta0IuIe:

Haunmenosanue KoH-
Nem/m | TponmpyembIX pa3aenoB
(Tempr)

KO,Z[ W HAUMCHOBAHUC WHAUKATOpA J0- HanmeHnoBanue
CTHXKCHUA KOMHeTeHHI/Iﬁ OLICHOYHOI'0 CPEACTBA




Bxo/1HOM KOHTPOJIb
1 BxomHoi KOHTPOJIH Bonpoce! Bxoaoro
KOHTPOJISI /YCTHO)
ATTecTanms pa3aeNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH
1 Pa3gein.l. OcHOBBI OIIK-1, OIIK-2, OIIK-5, IIK-2 CoOecenoBanue
CTpO€eHHs BelIeCTB Tecr 1
2 Pasngen.2. Bzaumopeii- | OIIK-1, OIIK-2, OIIK-5, I1IK-2 CoOecenoBanue
CTBHE BelIECTB Tect 2
IIpoMexxyTouHas arrecrauus
3auer ¢ ouenkoii | OIIK-1, OIIK-2, OIIK-5, ITIK-2 Bomnpocsl k 3auery
(ycTHO)
2 ceMecTp
1 Paznea 1. Oomme 3a- OIIK-1, OIIK-2, OIIK-5, T1IK-2 CobecenoBanue
KOHOMEPHOCTH MPO- Tecr 1
TeKAHHUU XUMHYECKHX
peakuuii
2 Pazgen.2.Xumus 3Je- | OIIK-1, OIIK-2, OIIK-5, I1K-2
MEHTOB M HX COeIHHe- Cobecenosanue
. Tect 2
HUi
3 Pa3znen.3. Duaekrpo- OIIK-1, OIIK-2, OIIK-5, IIK-2 CobecenoBanue
XHMHUS Tect 3
[TpomexxyTouHas aTTecTanus
OK3aMeH OIIK-1, OIIK-2, OIIK-5, TIK-2 Bomnpocs! k 3x3ameny
(ycTHO)

BxoaHoW KOHTpOJIb MpeaHa3HayeH IS BBISBICHHS MPOOEIIOB B 3HAHUAX CTYJICHTOB U
TOTOBHOCTH HX K MOJYYEHUIO HOBBIX 3HaHUU. OLIEHOYHBIE CPEACTBA JIJI1 BXOJHOTO KOHTPOJIS
MIPEACTABIISIIOT COO0M BOMPOCHI, KOTOPBIE 33/1al0TCS CTYJEHTaM B YCTHOU (hopme.

Bonpocsl BXOIHOT0 KOHTPOJIA MO JUCHUILINHE

1. OCHOBHBIE TOHSITUA: XUMHYECKUM DJIEMEHT, aTOM, aTOMHas Macca, MOJIEKyJa,
MOJIbHAs Macca, KOJMYECTBA BEMIECTBA — MOJIb. 3AKOH ABOrajpo. 3ajgaqu.

2. OCHOBHBIE KJIACCHI HEOPTAHMUECKUX COSTMHEHHUI: OKCHJIBI, KHCIIOThI, OCHOBAHUSI, COJIH.

3. Ctpoenue aToma. DIEKTPOHHBIE (POPMYIIBI.

4. Tlepuognueckuit 3akon /. 1. MenneneeBa u nepuoanyeckas CucTeMa.

5. Xumudeckas CBSI3b U €€ BUJIBI.

6. Kimaccudukaimsi XuMAYECKUX PEaKInu.

7. CKOpOCTbh XUMHUYECKUX peakiuil. GakTopbl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX
pEeaKUHnil.

8. BaleHTHOCTD U CTENICHb OKUCIICHUSI.

9. OKuCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUN

10.PacTBOpBI. DJAEKTPOTUTHYECKAS TUCCOITHAITHSI.

11.9nexTpomus.

12 Metamnst. Kopposust meTamios.

1 cemecTp
Pasznen 1
Bonpocsl k codece10BaHUIO

1. OCHOBHBIE TOHATUSI XMUMUU: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, MPOCTbIE U

CJIO’KHBIE BEILIECTBA.



2. OCHOBHBIE MOHATHSI XUMHUU: a0CONIOTHAsE U OTHOCHUTEJIbHAsI aTOMHasi Macca, abco-
JIIOTHAsi U OTHOCHUTEJIbHAS MOJIEKYJISIPHAs Macca.

3. OCHOBHBIE NIOHATHS XUMHH: MOJIb, MOJISIPHAs Macca BEIIECTBA, YKBUBAJICHT, dKBU-
BaJICHTHasl Macca U 00beM BELIECTBA.

4. OCHOBHBIE€ 3aKOHBI XMMHUU: COXPAHEHHS] MAcCChl U 3HEPIHH, MOCTOSHCTBA COCTAaBa,
MIPOCTBIX 00BEMHBIX OTHOLIEHUS, ABOTa/Ip0, SKBUBAJICHTOB.

5. CocraB atoMHOTO sAapa. M30T0I1BI, H300apHI.

6. KBantoBble uucna.

7. Ipuauun [aynu. [Ipumenenue npunnuna Ilaynau Ha npumepe sieMeHTa aprosa

8. [IpaBuno Xynna. [Ipumenenue npasuia XyHia Ha IpUMEpPE JIEMEHTA yriepoaa

9. [IpyHumn HauMmeHblIel >Hepruu, npasuna KieukoBckoro. IIpumeHeHue mnpasuil
KiteukoBCKOro Ha mpuMepe JIeMeHTa Kaaus

10.2nexkTpoHHbIE KOHPUTYpAIIUU ATOMOB M HOHOB.

11.0OcHoBHOE 1 BO30YX/I€HHOE COCTOSIHUE aTOMa.

12.CemeiicTBa XUMUYECKHUX DJIEMEHTOB

13.Ilepuoauueckuii 3akon /.M. MeHnneneeBa u aBa 3Tarna ero pa3BUTHS.

Pa3nen 2

1. Xummnueckasi KUHETHKA. ['OMOreHHbIe peakllMi U UX CKOpocTh. ['ereporeHHsbie pe-
aKLMH U UX CKOPOCTb.

2. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMH OT KOHIIEHTPAIMHA pearupyronux
BEILIECTB, 3aKOH JIEUCTBUS MAcc, KOHCTAHTa CKOPOCTH.

3. Brnusinue TemmnepaTypsl Ha CKOPOCTh XUMHYECKHX peakiuil (mpaBuiio Bant-T'odda,
ypaBHEHUE AppeHuyca).

4. XuMuueckoe paBHOBecue cucTeMbl. KoHCTaHTa paBHOBECHS TOMOT'€HHBIX U TeTepo-
IeHHBIX IpoueccoB. CMeleHne XUMUYECKOTo paBHoBecHs U npuHLun Jle Harense

5. Peakunms naer no ypasHeHuto Ay + 2By < Cry. Ilpu ycranoBnenun paBHOBeCHS
KOHLIEHTPAlMU YYaCTBYIOLIUX B PEAKIIUU BEUIECTB PABHBI:

Ca=0,06 monn/n, Cg= 0,12 monw/n, Cc = 0,0216 Monb/n. Beluncnure KOHCTaHTY paB-
HOBECHS U UCXOJIHbIE KOHIIEHTpaluu BemecTB A u B.

6. PaBaOBecue cuctembl 2NO + Oy« 2NO,. ycTaHOBUIIOCH NPHU CICAYIOMIUX KOHIICH-
Tpauuax ydactByrommux BemecTB: Cno=0,08 momb/n, Co = 0,03 momw/n, Cno, = 0,01
MOJIb/T. Beraucnure KOHCTaHTY paBHOBECHS M UCcxXoiHbIe KoHIleHTparmu BemecTB NO u O,.

7. Kak u3aMeHATCsi CKOPOCTH MPSAMOM 1 00paTHOM peakiyii U B KaKyt0 CTOPOHY CMECTHUTCS
paBHOBecue B cucteMe Ay + 2By < C), €cnm yBeIMUNTL JaBIEHUE B CUCTEME B 4 pasa.

8.CTeneHb OKUCIECHMS], €€ ONpeieTICHUue

9.IIpoueccel OKUCIEHUSI, BOCCTAHOBICHUS

10.OcHOBHBIE OKUCIUTEIN U BOCCTAHOBUTEIH

11.CocTaBieHusi ypaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOA0M
AJIEKTPOHHOTO OajaHca

12.CocTaBieHusi ypaBHEHUH OKHUCIMTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMI HOHHO-
AIIEKTPOHHBIM METOIOM



13.Tumnbl OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
14.OnpeneneHne >KBUBAIICHTOB OKUCIUTEINSI © BOCCTAHOBUTETIS.
15.Posib cpesibl B polieccax OKUCIEHUS-BOCCTAHOBIICHHUS
16.HanpaBiieHust OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHA
17.0xucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM MPOTEKAOT Mo cxemaMm. CocTaBbTe
AJICKTPOHHBIE YPAaBHEHUS M Ha OCHOBAHWUHU UX PACCTaBbTE KOA(PPUIIMEHTHI B ypaBHEHUSIX pe-
akuui. JUTa KaXJoM peakuny yKaKUTe, KAKO€ BEIIECTBO SBIIECTCS OKUCIUTENIEM, KaKOe —
BOCCTAHOBUTEJEM; KAKOE BEIIECTBO OKUCIISIETCS, KAKOE — BOCCTAHABIIMBACTCA:
1. a)KBr + KBrO; + H,SO, - Br, + K,SO, + H,0
0) KCIO; + H,0, - KCI + O, + H,0
2. a) P+ HIOz;+ H,O - H3PO, + HI
0) H,S + Cl, + H,O - H,SO, + HCI
3.a) Na,SO; + KMnO, + H,O - Na,SO, + MnO, + KOH
0) PbS + HNO; - S + Pb(NO3) , + NO + H,0
4.a) P+HNO; + H,O - H3PO4 + NO
0) KMnO, + Na,SO; + KOH - K,;MnO, + Na,SO, + H,O
5.a) Cu,0 + HNO;3; - Cu(NO3) , + NO + H,0
0)KMnO, + H,0, - MnO, + KOH + O, + H,0
6.a) H,S + Cl, + H,0 - H,SO, + HCI
0) K,Cr,07 + H,S + HySO4 —» S+Crp(SOy)5 + Ky,SO4 + HO
ATTecTanus pasaena no JUCHUIUTMHE TpoBoauTes B opMme TectupoBanusi. Ha
BBITIOJTHEHHUE 3a/1aHusl OTBOAUTCS 45 MUHYT. TecT — 3To popMa KOHTPOJIsI, HApABJICHHAs Ha
MIPOBEPKY YPOBHS OCBOCHHSI KOHTPOIUPYEMOIO TEOPETUUECKOTO U MPAKTUYECKOTO
Marepuarna.
Tecr 1.
1. CxoabKO MOaypoBHEH B 4-OM HEPreTUUECKOM YPOBHE ?
1)3; 2)5; 3) 4, 4)2;
2. Kaxoit u3 mpuBeICHHBIX JICMEHTOB HMEET MUHUMAJILHOE 3HAUYCHUE HOHHBIX Pajv-
yCOB?
1)19; 2)12; 3)13; 4)15;
3. YKaxuTe U30TOIbI y MPUBEIEHHBIX TPYII aTOMOB ?
DA A 2)5AZA 3 LA TA 4 LATA
4. Kakue 3JeKTPOHBI SIBJISIOTCS BAJICHTHBIMU Y amoMuHUs Ne 13
Ds 2)sup 3)d 4)p
5. 3HaYeHUSIM, KaKOro KBAaHTOBOTO YHCJIa OTBEYAIOT HOMEpa MEPHoa0B?
HI; 2)m; 3)n; 4)s
6. YkaxuTe MaKCHMaJIbHOE YUCIIO 3JIESKTPOHOB Ha f-moypoBHe
110 ; 2)6; 3) 14; 4)18 ;
7. CKOJIbKO 3HAQUE€HHM MarHUTHOTO KBAHTOBOTO 4YHCJIa BO3MOXKHO [JISi 3JIEKTPOHOB

JAHHOTO CJI0S1, €CJIA BTOPOE KBAHTOBOE YHCIIO PABHO 37
n2; 2)5; 3)14; 4 7



8. Umuciio HecnapeHHbIX 3JIEKTPOHOB aTOMa IIMHKAa B HOPMAJIbHOM COCTOSIHUU ?

10 2)2; 3) 4 4) 6
9. UYemy paBHO MakCMMaJIbHOE YUCJIO MOAYPOBHEN Ha YHEPTETUUYECKOM YPOBHE?

1) n; 2)2n*; 3)21+1; 4)2(2+1);
10. CxonbKO pa3IMYHBIX BAJIGHTHOCTEH MOKeT uMeTh Xyiop (Ne 17)?
n1;, 2)2; 3)5; 43,
11. K xakoMy 3JIEKTpPOHHOMY CEMEWCTBY OTHOCSITCSI aTOMBI KaJIbLUsA?
1) p; 2)s; 3)d;, 4)f

12. Yucio HecrapeHHBIX AJIEKTPOHOB aTOMa 0J0Ba B HOPMAJIbHOM COCTOSIHUU :

10 2)2; 3) 4 4) 6
13.Yemy paBHa MaKCUMaJIbHAsl BAJICHTHOCTb CEPbI

1) 2, 2) 4; 3)6; 4 3

14. Kto aBTOp hOopMYyIIBI 4 =

m-v
1) [Taynu; ; 2)bop; 3) ne bpoitns; 4) Moznu
15. Kto aBTop popmynel E= h.v
1) Mozmu ;  2)Ilnank; 3) ne bpoitnb; 4) [laynu
16. Kakne norypoBHM UMEIOTCS B IEPBOM IHEPTETHUECKOM YPOBHE ?
1s; 2)sp; 3J)spd; 4)spdf

17. MakcumanbHO€ YUCIIO AJIEKTPOHOB HA DHEPTETUYECKOM YPOBHE OMPEIEISAETCS O

dhopmye?
1)2(21+1); 2)n® ; 3)2n® ; 4) m+2l
Tecr 2.

1. IIpu yBenMueHNN KOHIEHTPALUK BEUIECTBA A B 3 pa3a CKOPOCTh XMMUYECKOU pe-
akumu 2A ) + By = C Bo3pacrer B:

a) 3 pasa;

0) 6 pas;

B) 8 pasz;

r) 9 pas.

2. CKOpOCTh TOMOT€HHOW XUMUYECKON PEAKIMU, MPOTEKAOIIENH B BOJHOM PacTBOPE,
3aBUCHT OT:

a) KOHIIEHTPALIMX UCXOJIHBIX BEIIECTB;

0) TeMIiepaTyphl pacTBOPa;

B) JIaBJICHUsI HaJl paCTBOPOM;

') HAUIMYUS KaTanu3aTopa.

3. Ilpu npoTexkanuu OOJBIIMHCTBA HEOOPATUMBIX XUMUUYECKUX PEAKLUNA UX CKOPOCTh
B pE3yJIbTATE PACXOJOBAHUS UCXOAHBIX BEIIECTB:

a) IOCTOSIHHO BO3PAaCTaET;

0) MOCTOSIHHO YMEHBIIAETCS;



B) CIIepBa BO3pACTAET, a 3aTE€M YMEHbIIIAeTCH;

T') CTIepBa YMEHBIIIAETCS, a 3aTEM BO3PACTAET.

4. KoHcTaHTa CKOPOCTH XUMHUUYECKON peakluu — 3TO:

a) CKOPOCTh PEAKIIMHU Yepe3 CIUHUIY BPEMEHH TI0CIIC €€ HaJala;

0) CKOpOCTh peakIy B TOT MOMEHT, KOT'JIa KCXO/IHBIE BEILIECTBA pacxoioBauch Ha 50%;

B) CKOPOCTb PEAKI[MU B TOT MOMEHT, KOTJ]Ja KOHIIEHTPALIMHU KaXKJI0TO U3 UCXOIHBIX
3.
BEIIIECTB PaBHBI 1 MOJB/AM”;

') CKOPOCTh pEaKIMi B HAaYaJIbHBI MOMEHT BPEMEHHU.

S.YBennueHue JaBieHus B PEAKIIMOHHON CUCTEME:

a) BCerJia MPUBOJUT K BO3PACTAHUIO CKOPOCTH XMMHUYECKOUN peakiini;
0) Bceraa NpUBOJAUT K YMEHBIICHUIO CKOPOCTH XUMUYECKON peakIuu;

B) IMOBBIIIACT CKOPOCTHh PCAKIIMH TOJIBKO B TOM CJIy4dac, €CJIM OJHO WJIN HCCKOJIBKO
HCXOAHBIX BCIICCTB HAXOJATCA B Fa3006p33HOM COCTOSHUH,

') HE BIUSET HA CKOPOCTh JIIOOOW XUMHUUECKON peaKInH.

6.CKOpOCTB MPOCTHIX PEAKIUI KOJIMYECTBEHHO OMPEIEISAETCS C IOMOIIBIO:

a) npunnuna Jle — [llarense;

0) TemniepatypHoro ko3¢ duurienta Bant — 'ododa;

B) npuHuuna llaynu;

T') 3aKOHA JICUCTBYIOIINX MaccC.

7. 11 TOMOT€HHOW XUMHUYECKON peaklny BUaa

A(ra3) + B(ra3) =C

TJIaBHBIM (OCHOBHBIM) KUHETHUECKUM YPABHEHHEM SIBIISICTCS:

a)v=k-CaCg;

0) v==ACp/ At;

B) v==+ ACg/ At;

r) v== ACg/ At S.

8. TemmnepatrypHbIit KOADPUIUEHT CKOPOCTU XUMHUUECKOHN peakiuu paseH 2. [Ipu mo-
BBIIIEHNH Temrepatypbl Ha 30°C CKOPOCTh pEaKIny yBETUIUTCS B:

a) 2 paza;

0) 6 pa3z;

B) 8 pa3z;

r) 12 pas.

9. 3aBHCUMOCTH KOHCTaHThI CKOPOCTH XUMHYECKON PEAKIIMKU OT TeMIepaTypshl (IpH
€€ U3MEHEHHH B CAMOM IIMPOKOM JIMaIla30HEe) OMKUCHIBACTCS C MOMOIIBIO:

a) 3aKOHa JICVCTBYIOIIUX Macc;

0) 3akona Bant — 'odda;

B) ypaBHEHUS] AppeHuyca;



I') BTOPOTO 3aKOHA TEPMOINHAMUKH.

10. Coynapenue Mex1y aKTUBHBIMUA MOJIEKYJIAMU PEareHTOB:
a) Bceraa sABiseTcs 3G ()EKTUBHBIM;

0) MoeT ObITh 1 HeA((HEKTUBHBIM;

B) Bceria sBisieTcs Hed(P(HEKTUBHBIM;

I‘) ABJIACTCA H€06XOI[I/IMBIM " JOCTAaTOYHBIM YCJIOBUCM IJIA HpHHHHHHaHBHOﬁ BO3-
MOJXHOCTH IMPOTCKAHUA XUMHYECKOM pCaKnuu.

11. Ha BCIIMYNHY CKOPOCTHU FGTGpOFCHHOﬁ PCAKIINHU OKA3bIBACT BIIMAHUC!:
a) KOHOCHTpPALMA BCCX NCXOJHBIX BEHICCTB, HE3aBUCUMO OT UX arperarHoro COCTOSAHMA,

6) IJIoIaJab IOBCPXHOCTU pa3aciia MCXKIY BCIICCTBAMHU, YIACTBYIOIIIMMHU B XAUMHYECKOU
PCAKIUH 1 OTIIMYAIOITUMHUCA APYT OT ApyTra arpCraTHbIM COCTOAHHUCM,

B) HAJIMYUE B PEAKIIMOHHON CMECH KaTalu3aTopa;

F) TOJIBKO KOHICHTPAIIKUA F&3006pa3HBIX BCHICCTB U BCIICCTB, HAXOAAIINXCA B pacC-
TBOPCHHOM BHJEC.

12. Bo ckomnbko pa3 BozpacteT ckopocthb peakiiuu 2NO(1)+Cly(r)=2NOCI(r) npu
YBEJIMUCHUH JIABJICHUS B CUCTEME B 3 pas3a

a) B 27 pa3; 6) B9 pa3; B) B 6 pa3; 1) B 18 paz?

IIpomesxkyTouHasi aTrecTanus (3a4eT ¢ OLEHKOM)
Bonpocsl BBIXOJHOI0 KOHTPOJIA

1. Ilpeamer u 3aauul XUMUU. XUMUS U TPOOJIEMBbI SIKOJIOTUU. Y CIIEXH COBPEMEHHOM
XUMUHU.

2. OcHOBHBIC TOHATHS XUMHH. OCHOBHBIE 3aKOHBI XUMUH.

3. Ctpoenune aToMHBIX siaep. SAnepHas moaens atoma (Pesepdopn). Teopus [Tnanka.
[Toctynarel bopa. KopmnycKyspHO-BOJHOBBIE CBOKMCTBA AJIEKTPOHA. Y paBHEHHE Jie-bpoiiiis.

4. KanroBble uncia: raasHoe (N), opourtanbroe (l), MarauTHOE (M) M CIMHOBOE (S);
MX XapaKTEPUCTUKU U B3aUMOCBS3b.

5. lMpunnun [Maynu; cnencteus u3z npunnumna [laymu. [MpaBuno Xynna. [lpuniun
HauMeHblen sHepruu (pasmia KieukoBckoro).

6. DnexTpoHHbIe U rpaduyeckue GopMyIbl. DIEKTPOHHBIE aHanoru. HopmansHoe u
BO30Y>X/IECHHOE COCTOSIHHE aTOMOB.

7. Ilepuoanueckuii 3akoH u nepuoanyeckas cucrema . M.MenzaeneeBa. 3akon Mo3-
nu. [lepuoasl U rpymnmsl B CBETE TEOPUHU CTPOCHUS aToMa. BaleHTHOCTH aTOMOB. M3MeHeHne
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB (3HEPIruy MOHU3ALMHU, SHEPTUU CPOJCTBA K JIEKTPOHY,
ANEKTPOOTPHULIATEIIBHOCTH, HOHHBIX PAaJUyCOB).

8. Xumuueckast cBsi3b. OCHOBHBIC BUJIbI U XapaKTEPUCTUKN XUMHUYECKON CBSI3H.

9. KoBaneHnTtHas cBs3b. MeTo/1 BalieHTHBIX cBs3ed. Teopus JIbtorca. Mexanusm o0Opa-
30BAHUS XUMUYECKOHU CBA3U. HachIaeMoCTh U HaIpPaBJIEHHOCTh KOBAJIEHTHOM CBA3U. [10-
JsipHast KOBAJICHTHAsSI CBS3b.



10. Nonnas cBsi3b. Teopust Koccensi.

11. BzaumopelicTBre MeXy MOJieKylamMu. JJoHopHO-akienTopHHas cBs3b. Kom-
NJIEKCHBIE COETUHEHHS.

12. BopoponHas cBsi3b. MeTaminueckasi CBs3b.

13. IT'ubpunm3zanus aToMHbIX opouTaneil. [I[pocTpancTBeHHas KOHPHUTYPAISI MOJIEKYJI.

14. T'omoreHHble 1 rereporeHHble cucteMbl. CKOpOCTh XUMHUYECKHX PEAKLIUNA B TOMO-
TE€HHBIX U T€TePOre€HHBIX CUCTEMAaX. JHEPIrusl aKTUBALIUH.

15. 3aBUCUMOCTbh CKOPOCTH XUMHUUYECKUX PEAKIUNA OT KOHIICHTPAIMU (3aKOH JIeUCTBUS
macc), Temneparypsl (mpasuwio Bant-I'odda), kaTanuzaTopoB. 3akoH EUCTBUS Macc AJis
TETEPOTrCHHBIX PEAKIIUIA.

16. O6patumele peakiuu. PaBHoBecHOe cocTosinue cucteMbl. KoHcTaHTa paBHOBECHS
JUISl TOMOT€HHBIX U rereporeHHbix cucteM. [Ipunnun Jle [larense. BiusiHue naBnenus,
TEMIIEpaTypbl, KOHIIEHTPALUHA Ha CMELIEHUE XUMHUYECKOTO PABHOBECHS.

17. OxucauTenbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB U IEPHUOJUYHOCTh UX
n3MeHeHusl. OKUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakinu. CteneHs okucienus. [Iponeccel
OKHCJICHHS] U BOCCTAHOBJICHUSI. TUNNYHBIE OKUCIUTEIN U BOCCTAHOBUTENH. TUIbI OKUCIIH-
TEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

18. MeTojbl cocTaBiIeHUE YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINHN:
AJIIEKTPOHHOIO 0anaHca, HOHHO-3JIEKTPOHHBIM.

2 cemecTp

Bomnpocs! k codeceoBaHuI0

Pasznen 1
. BHyTpeHHSs SHEprus U SHTAJBIINS.
TeroBbie 3 PEKTh XMMUYECKUX PEAKIIUi (3K30TCPMUYUCCKHUI 1 SHIOTCPMHICCKHUH).
. TepmoxuMHUeCcKHe 3aKOHBI.
. TepmoxuMuueckue ypaBHeHus. 3akoH ['ecca, cnenctsus u3 3akoHa ['ecca.
. Teniora 00pa3oBaHus U TEIJIOTa CTOPAHMSI BEIIECTB.
OHTpoOIUs, ”3BMEHEHUE SHTPOITMH MTPU XUMUYECKUX MPOLIECCaX U (Pa30BbIX MEPEXOAAX
. Oneprus ['n00ca. Ee u3meHeHne nmpu XMuMHYECKHUX Mpolieccax.

O ~NOoO U WN R

. HanmpaBieHHOCTh XMMHUYECKUX MPOLIECCOB

9. PactBopsl. OO1HEe cBOMCTBA pacTBOPOB. 3akoHbI Payns. OcMoTuueckoe JaBjicHHE,
3akoH Baut-T'odda.

10.Crioco06nI BeIpaKeHHUS KOJMYSCTBEHHOTO COCTaBa PacTBOPOB(IIPOIICHTHAS, MOJISP-
Has, MOJISIIbHAS , HOPMAaJIbHAsI KOHIIEHTPALUU PACTBOPOB)

11.Temmeparypa kumerus cepoyriepona 46,20°C, a 56y/IIHOCKOMMYeKast KOHCTAHTA
ero 2,36". PactBop, conepxamuii 0,512 r cepoyriepoaa, KUIIUT NPy 46,67°C. U3 cKOIBKHX
aTOMOB COCTOSIT MOJIEKYJIBI CEPBI, PACTBOPEHHOM B cepoyriiepoe?

12.I1pu pactBopennu 15 r xmopodopma B 400r rpupa, 30ymmockonuyeckas KOH-
craHTa KoToporo pasHa 2,12°, TeMIepaTypa KUIICHUSI PacTBOPA NOBBICHIIACH HA 0,665°C.
Omnpenenure MOJIIPHYIO Maccy xjopodopma.

13.Boanblit pacTBop, coaepkaiuii 5,18 r pactBopenHoro Beuectsa B 155,18 r pac-



TBOpPA, KPUCTAIUIN3YETCS TIPU ~1,39°C. Kpuockonuueckast koHcTtanta Boasl 1,86. Onpene-
JIUTE MOJIIPHYIO MacCy pacTBOPEHHOTO BEIIECTBA.

14.BoaHbie pacTBOPHI AJEKTPOJIUTOB.

15.Teopust 3EKTPOAUTHUECKON TUCcOoMauu AppeHuyca.

16. MexaHu3M 3IEKTPOIUTHYECKON Trucconnanuu. Monuzanus.

17. CunbHble U cadbIe AIEKTPOIUTHI

18. CteneHs aucconyalii, KOHCTaHTa TUCCOMAIMT

19. 3akon pazbasienus OcTBanbaa

20. JIucconuanus KUCIOT, OCHOBAaHUM, COJICH.

21. MHorocTyrneHuaras JucCOolalus KUcaoT, OCHOBaHUHN

22. NonHo-MoeKysipHble ypaBHeHHs. COCTaBJIeHHE YpaBHEHUN peakuuii oOMeHa
MEK]Y DJICKTPOJIUTAMU

23. Jlucconmanusi Bobl. BomopoaHbIil moka3aTeiasb Cpeibl.

24. OnpeenuTe CTENEHb AUCCONMAIMA U KOHIICHTPAITHI0 HOHOB Bojopoaa B 0,01 M
pacTBOpe a30TUCTOM KUCHOTHI, ecnu Ky =4,6- 10,

25. Onpenenure cTENeHb JUCCOIMAIIMKI U KOHIICHTPAIIUI0 HOHOB Bogopoaa B 0,1 M
pactBope xaopHoBaTucToil kucinotel HCIO, eciu K= 5,0- 10°®

26. [1pu xakoi KOHILIEHTPAI[MU PACTBOPA CTENEHb JUCCOIMAIIMH a30TUCTON KUCIIOTHI
6ymer pasra 20%, ecii KOHCTAHTa HOHHU3AIMK paBHa 5,1+10™? BerancmTe KOHIEHTPAIIHIO
MOHOB BOJIOPOJIa B 3TOM PacTBOPE.

27. Onpenenure CTENEHb JUCCONMANMK U KOoHIIeHTpalnto nonoB [OH] B 0,01M pac-
tBope NH,OH, ecmi K= 2,0-10°

28. Onpeenure CTENEHb JUCCOIMAIIMY U KOHIICHTPAIIUIO HOHOB Bojiopoga B 1 M
pactBope xaopuctoit kuciaotel HCIO,, ecmu Ky= 1,1- 1072,

29. Onpenenure CTENEHb JUCCOIMAIIMKA U KOHIIEHTPAIIUI0 HOHOB Bogopoaa B 0,1 H
pactBope cuHuIbHOM kucnotel HCN, ecim K;=7,2- 107

30.CymHOoCTh THAPOIH3A.

31.I'mapomm3 comu, 00pa30BaHHOMN CHITEHOW KUCIIOTOU C CITA0BIM OCHOBAHUEM

32.I'maponms commm, 00pa30BaHHOM CJ1A00M KHCIIOTOM C CHIIHBIM OCHOBAaHHEM

33.I'maponus conm, 00pa3oBaHHOM cl1a00M KUCIIOTOM € CJ1a0bIM OCHOBAHUEM

34.CteneHpb ruapoiimsa

35.Kakwue u3 coneit Aly(SOy)3, KoS, Pb(NO3),, KCI nmoasepratorest ruaposusy? Co-
CTaBbTE MOHHO-MOJIEKYJIIPHBIE U MOJIEKYJISIPHBIC YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIIUX
cosieil. Kakoe 3nauenue pH (> 7<) uMer0oT pacTBOPHI 3TUX COJIEH?

36.Kakue ¢hakTopsl BIUAIOT Ha CTENEHb THIPOIU3a CoMM. B Kakux ciayyasx npu ruj-
posn3e 00pa3yroTCs KUCIbIE ( THUIPO-) U OCHOBHBIE ( THAPOKCO-) coyn? CocTaBbTE HOHHO-
MOJICKYJIIPHBIE ¥ MOJICKYJISIPHBIE YPABHEHHS TUIPOJIU3a COOTBETCTBYIOIIUX COJICH.

37.Kak 3aBHCHT CTENEeHb TUAPON3a OT Temmneparypbi? Ilouemy? B kakyto cTtopony
cmectutcsi paBHoBecue rumapoiusa conr NaCN, ecau k pacTBopy mpuOaBUTh: a) MIEN0Yb; 0)
KHCJIOTY; B) XJ10pua aMmMoHusI? OTBET MOATBEPANTE HOHHO-MOJICKYJISIPHBIMHA U MOJICKYJISIP-
HBIMHU YPaBHCHHSIMHU.



38.Kakoe cTpoenre nuMeeT ABOMHOM AJIEKTPUIECKUM CTpOH?
39.Yem 00BsICHSIETCS YCTOMYMBOCTh KOJUIOUIHBIX CUCTEM?
40.KakoBo cTpoeHHE MUIIEIIBI?
41.Kakue MeToay CyIIECTBYIOT IS MOJYyYeHUS KOJIJIOUIOB?
42.B 4eM CyIIHOCTh MOTY4YECHHS 30J€i1 METOA0M NEeNTH3AIHH?
43.Yto Takoe koaryisaius. Kakue ¢hakTopsl BRI3BIBAIOT KOATYIISAIUIO?
Pa3znen 2

. ®OpMBI HAXOXKJIEHUS METAJVIOB B MPUPOJIE

. [TonydeHune MeTaioB u3 pya

. MeToabl BOCCTAHOBJIEHHST METAJIJI0B

. [TonydeHune 4uCThIX METAIIJIOB

1
2
3
4
5. 1. Xumuyeckue CBONCTBA METAIIOB.
6. Bzaumo ieficTBE METAJIOB C CEPHOM U COJITHOM KHCIOTAMH.
7. B3aumMonelicTBHE METAJUIOB C a30THOM KUCJIOTOH.
8. [TaccuBarust MeTasUIoB.
9. JleiicTBHeE IET0YEH HA METAJLIHI.

10.KucnopoaHbie COeIMHEHUS METAIIIIOB

11.AmdoTepHbIe COETMHEHNS METAIIJIOB

12.I'mapoKCuabl METAIIOB

13./IoHOpHO-aKIIENTOPHAS CBSA3b B KOMITJICKCHBIX COCTUHEHUSX

14 . Teopust KOMILIEKCHBIX coeuHeHuil Bepuepa

15.KomrmnexkcoobpaszoBaresb

16.Buap! turanaos

17.Ctpoenue u 3apsiji KOMIIEKCHOTO HOHA

18.KomruiekcHbIe KATHOHBI U @aHUOHBI

19.VY cTONYNBOCTh KOMILIEKCHBIX COEIMHEHUN

Paznea 3

1. DnekTpoXUMHYECKHE MPOLIECCHl HAa TpaHulle pasnaeia (das.

2. JIBOMHOM 2JIEKTPUYECKHI CIIOM.

3. Bo3nukHOBeHME MOTEHIIMAA HAa TpaHUIle pasaena ¢as: MeTalll/ pacTBOpP AJIEKTPO-
uTa. DIEKTPOIHBINA MOTEHIINA.

4. TanpBannyeckuii d7eMeHT. [IpuHnunm paboThl. DNEKTPOABUKYIIAS CHIIA AJIEMEHTA.

5. CTanaapTHBIN BOJIOPOIHBIN SJIEKTPO/I.

6. CraHmapTHbIE TOTEHITMAIBI METAUIMUECKUX IJICKTPOJIOB.

7. 3aBUCUMOCTD DJIEKTPOIHBIX MOTCHIIMAIOB OT KOHIIEHTPAIlMU HOHOB B pacTBOPE.
Ypasuenue HepHcra.

8. KoHIeHTpalimoHHbIe TaThbBAHUYECKUE DJICMEHTHI,

9. MapranneBblii JEKTPOJT B PACTBOPE €ro COJIM MMeeT moTeHiman - 1,23 B. Bor
YUCJIUTE KOHIEHTPALIMIO NOHOB Mn** (B MoB/M).

10ITorenmman cepebpsiHoro smektpona B pactBope AQGNO; cocraBun 90% ot
3HAQUEHMS €T0 CTAHJAPTHOTO 3JEKTPOAHOTO MOoTeHIHana. YeMy paBHa KOHIIEHTpAIMs HOHOB



Ag" (B MonB/M)?

11.ITpu kako¥ KOHIIEHTpAIMU KOHOB ZN (B MOJIB/JT) IOTEHIMAJ IIMHKOBOTO JIEKTpona Oy-
net Ha 0,01 B MeHbl1Ie ero CTaHAapTHOTO 3JIEKTPOAHOTO NOTEHIaa?

12.CymHOCTb ANEKTPOIU3a

13.91eKTpoau3 paciiaBoB U paCTBOPOB COJIEH

14.BTopuyHBbI€ MPOILECCHI TP IIEKTPOIU3E

15.1TocnenoBaTenbHOCTD Pa3psAIKU HOHOB IIPU JICKTPOJIN3E

16.91exTpoau3 ¢ pacCTBOPUMBIM U HEPACTBOPUMBIM aHOIOM

17.3axonb1 ®apanes. Bexos 1o Toky.

18.OnexTponu3 pactBopa HHUTpara cepebpa NpoBOAWIM TpH cujie Toka 1,5 A B
tedueHrue 3 4. CocTaBbTe »JJIEKTPOHHBIE YPaBHEHHUS MPOILIECCOB, MMPOUCXOMSIIUX Ha
anektpomax. Kakas macca cepeOpa BbAeNWIach Ha KaToje W KakoB oObeM Tasza (H.Y.)
BBIJICJIMBILIETOCS HA aHOZE?

19. IIpu snekrponuze pactBopa 6pomuna meau (I1) (yrompHbie >7€KTPOABI) HA OJHOM
U3 37eKTpoa0B Bbaenuiaock 0,635 r meau. CkojIbko TpaMMOB OpoMa BBIIEIHIIOCH Ha IPYTrOM
ANIEKTpO/ie, €ciu BhIXOJ 10 TOKy Opoma 90%? CocTtaBbTe YypaBHEHHS pEaklUid,
MIPOTEKAIOIINX Ha AIIEKTPOJIaX.

20. Dnexrponn3 pactBopa Nal mpoBouu mpu cuiie Toka 5 A B Teuenue 1,5 4 CoctaBbTe
AIIEKTPOHHBIE YPABHEHHUS MTPOIIECCOB, POUCXOISIINX HA YTOJIBHBIX IEKTPOIaX, M BEIYUCINUTE
Maccy BEIECTB, BBIACTHBIINXCS HAa KaToJIe U aHoe?

21. Koppo3ust METaJIOB.

22. Knaccuduxarimsi KOppO3HOHHBIX TPOIECCOB.

23. XuMuueckasi Koppo3us (razoBasi KOppo3usi, KOppo3usi B HedsleKTpoauTax ). Kune-
THKa XUMHU4YECKoU Koppo3un. KoadduimeHt crionHocT.

24. DnekTpoXuMHUecKasi KOppo3us; €€ BUIbI U CYIITHOCTh. Koppo3usi ¢ BOIOpoIHOM U
KUCIIOPOJIHOM AENONSIpU3ALIACH.

25. Knaccudukaiys MeTo0B 3aIUThl METAUIOB U CIIJIAaBOB OT KOPPO3HH.

26. MeTanmnyeckue 3allUuTHBIC TTOKPBITHS (KaTOTHBIC U aHOAHBIC).

27. CriocoObl HAaHECEHUST METAJUTMYECKHUX MTOKPBITHH.

28. Hemerammueckue 3aiuTHbIC TOKPBITHsI. OKCUaMpOoBaHne (BOPOHEHUE, aHOIUPO-
Banue). PocdaTupoBaHue.

29. DNEKTPOXUMHUYECKUE METO/IbI 3aIUTHI (IPOTEKTOPHAS 3aIlMTa, KATOIHAS 3aIUTa).

30. 3meHeHune CBOMCTB KOPPO3UOHHOM Cpe/ibl: HHTUOUTOPHI KOPPO3UH, UX KIIACCH-
(buKaIms ¥ MEXaHU3M JCHCTBHUS.

31. Kak npoucxonut armMocdepHasi Koppo3us JIy>KEHOTO U OLIMHKOBAHHOTO JKeJie3a Mpu
HapymieHUH TMOKphITHA? CoOCTaBbTE JJIGKTPOHHBIC YpaBHCHHUS AaHOMHOTO W KaTOIHOTO
nporeccoB. KakoB cocTaB mpoayKTOB?

32. B pacTBOp 3IEKTPOIUTA, COJEPIKAIIETO PACTBOPEHHBIN KHCIOPO/I, OMYCTHIIH Ke-
JIE3HYIO TJIACTUHKY U JKEJIe3HYI0 TUIACTUHKY, YACTUYHO MOKPBITYIO MeNbI0. B kakowm cirydae
MPOIIECC KOPPO3UH Kele3a MpoXoauT HHTeHCuBHee? CocTaBbTe SJIEKTPOHHBIE YPAaBHEHUS
aHOJIHOTO U KaTOJHOTO MPOLECCOB



AtTecTanus pa3ziesnon
Tecr 1.

1. PacTtBopamu Ha3bIBaIOTCS:

a) TEPMOJIMHAMUYECKH YCTOMYMBbBIE TOMOTE€HHBIE CUCTEMbI, COCTOAIINE U3 IBYX U 00-
Jiee KOMIIOHEHTOB;

0) TepMOIMHAMHYECKH HEYCTOWYMBBIE TOMOTCHHBIE CHCTEMBI, COCTOSIIINE U3 OJHOTO
KOMITOHEHTA,;

B) TEPMOJAMHAMUYECKH YCTONYMBBIE TE€TEPOrC€HHBIE CUCTEMBI, COCTOSIIUE U3 OJHOTO
KOMITOHEHTA;

') TEpPMOJMHAMUYECKN HEYCTONYMBBIE T€TEPOTEHHBIE CUCTEMBI, COCTOSIINE U3 IBYX U
0oJiee KOMITOHEHTOB.

2. PacTBOpUMOCTB — 3TO:

a) KOJIMYECTBO MOJIEH BEUIECTBA, CIOCOOHOE pacTBOPUTHCS B | J1. pacTBOpa;

0) macca BemecTBa (T), ciocooHast pactBoputhes B 100r (i 1000 1) pactBoputers;

B) XMMHUUYECKOE KOJIMYECTBO BEIIECTBA, CIOCOOHOE PAaCTBOPUTHLCA B 1 KT pacTBOpA;

I') KOJIMYECTBO MJI BEIIIECTBA, CIIOCOOHOE pacTBOPUTHLCS B 1 MoJie pacTBopa.

3. [Ipu pacTBOpeHUU TBEPABIX BEIIECTB B BOJE TEIIOTA!

a) BCerJia MOTJI0IAeTCs;

0) Bceraa BBIJICIISETCS,

B) MOJKET TTOTJIOIIATHCS WITA BBIJCISITHCS;

T') HE BBIJICJISIETCS M HE TTOTJIOMIACTCS.

4. B nporiecce pacTBOPEHUSI pa3InYaOT CTAIUU:

a) pU3NYECKYIO0 U XUMUYECKYIO;

0) puzmyecKyro u MEXaHMYECKYIO;

B) XUMHYECKYIO U TEPMOJMHAMUYECKYIO;

') XUMHYECKYIO U MOJICKYJIIPHYIO.

5. Ha xumuueckom ctaaun pacTBOPEHHUS IPOUCXOAUT:

a) pa3pylleHNE KPUCTAIUTMUECKON PEILIETKH pacTBOPSEMOIO BEIIECTBA,

0) pacrnpeeneHre YacTUll paCTBOPSEMOro BEIIECTBa BO BCEM 00bEME PacTBOPA;

B) 00pa3oBaHKE TUAPATOB;

r) oOpa3oBaHUE COJILBATOB.

6. Ha ¢usmdeckoii craquu pacTBOPEHUS POUCXOIUT:

a) pa3pylIeHHe KPUCTATUTMYECKON PEIIeTKA PAaCTBOPSIEMOTO BEIIIECTBA;

0) pacrnpeeneHre YacTUIl paCTBOPSEMOro BEIIeCTBa BO BCEM 00beMe PacTBOPa;

B) 00pa3oBaHKE TUJIPaTOB;

r) oOpa3oBaHUE COJIbBATOB.

7. TenoTy, BBIIETSAEMYIO WU TIOTJIOMAEMYO TIPH PaCTBOPEHUH | MOJIS BEIIECTBA,
Ha3bIBAIOT €TO:

a) paCTBOPUMOCTHIO;

0) TerI0TOM pacTBOPEHUS;

B) TEIJIOTOM pacTBOPA;



') TeMIepaTypHbIM K03 QUITUEHTOM.

8. PacTBOp, B KOTOPOM COJEPKUTCS MAKCUMAJILHO BO3MOXKHOE B JJAHHBIX YCIOBUAX
KOJMYECTBO PACTBOPEHHOIO BEILIECTBA, HA3bIBACTCS:

a) KOHIICHTPUPOBAHHBIM;

0) MepecChIEHHBIM;

B) HACBIIICHHBIM;

') HEHACHIIIICHHBIM.

9. MaccoBas 710711 paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOILIECHUE:

a) Macchbl PaCTBOPEHHOI'O BEIIIECTBA K Macce pacTBOPUTEIS;

0) Macchl paCTBOPUTEISI K MACCE PACTBOPEHHOT'O BEIIECTBA;

B) MacChl pacTBOpa K Macce pacTBOPEHHOTO BEIIECTRA ;

') MacChbl PACTBOPEHHOT'O BELIECTBA K MACCE PacTBOPA.

10. VI3 KOHIIECHTPUPOBAHHOTO PACTBOPA MOYKHO MOJIYYUTh pa30aBICHHbIN:

a) ynansis paCTBOPUTEIb;

0) 100aBJIsAsl pACTBOPUTEID;

B) yJlaJisisi paCTBOPEHHOE BEIIECTBO;

r) 100aBJIsIsl paCTBOPEHHOE BEIIECTBO.

11. MaccoBas 107151, BRIpa)K€HHas B MPOIICHTAX, TOKA3bIBAECT:

a) maccy Bemecta B 100 M1 pacTBopa;

0) maccy BeniectBa B 100 T pacTtBopa;

B) Maccy BemiecTBa B 1000 r pacTBOpa;

r) maccy Bemiecta B 1000 r pacTBopuUTers.

12. MaccoBast 103151 BbIpa)aeTcs B:

a) r/7;

0) MOJIB/IT;

B) JIOJISAX €IUHUIIHI ;

I') IPOLIEHTAX.

13. MonsipHast KOHLIEHTpAIUs BEIIECTBA — 3TO OTHOLIEHUE:

a) KOJIMYECTBA PACTBOPEHHOI'O BEILIECTBA K 00BEMY PACTBOPUTEIIS;

0) KOMYeCcTBa pACTBOPEHHOTO BEIIECTBA K 00bEMY PacTBOPA;

B) KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA K MACCE PACTBOPUTEIIS;

I') MacChl BEIIECTBa K 00beMy pacTBoOpa.

14. KonnuraTiBHBIMU CBOMCTBAMU PACTBOPOB SIBJISIFOTCSI:

a) OCMOTHYECKOE JIaBJICHUE;

0) MOHMKEHUE TEeMIEPATypbl 3aMEepP3aHUs PACTBOPOB;

B) TIOBBIIIICHUE TEMIIEPATyphl 3aMEP3aHHs PAaCTBOPOB;

T') IOBBIIIICHUE TEMIIEPATyPbl KUTICHUSI PACTBOPOB.

15. OcmocoM Ha3bIBaeTcs:

a) MmpoLecc MPOHMKHOBEHHS MOJIEKYJ paCTBOPEHHOTO BEIIECTBA Yepe3 MOIyIPOHHIIA-
eMyr0 MeMOpaHy 13 pacTBOpa ¢ OOJIbIIIEeH KOHIIEHTPAITUEH B PACTBOP C MEHBIIIEH KOHIICH-
TpaLueu;



0) MpenuMyIeCTBEHHO OJHOCTOPOHHSSI CaMONPOU3BOJIbHAs AU Dy3Ust MOJIEKYH pac-
TBOPUTEJISI UepE3 MOIYIIPOHUIIAEMYIO MEMOpaHy U3 PacTBOpPA C MEHbIIIEH KOHIEHTpaIeil B
pacTBOp ¢ OOJIbIIIECH KOHIIEHTPALIUEH;

B) IIPOLIECC PABHOMEPHOTO pacIpeiesieHrs: MOJIEKYJI PaCTBOPEHHOI'O BEIIECTBA 10
BceMy 00bEMY pacTBOpa;

T') IPEUMYIIECTBEHHO OJTHOCTOPOHHSISI CAMOTIPOU3BOJIbHAS AUP Y3 MOJIEKYII pac-
TBOPUTEJIS Yepe3 MOTYIPOHULIAEMYI0 MeMOpaHy U3 pacTBopa ¢ OOJIbIIel KOHIIEHTpAIHel B
PaCTBOp C MEHBIIIEN KOHIEHTPALIUEN.

16. 3axon Bant-I'odda:

a) P=C *R *T;

0) P=C * F * T;

B) P=R * F * T;

r)P=n*R*T,.

17. 3aBHCUMOCTB AAaBJIEHUS HACBIIIEHHOTO Mapa pacTBOPUTEII HAJL PACTBOPOM OT
MOJIBHOM JIOJI PACTBOPEHHOI'O BEILIECTBA HA3bIBACTCS:

a) 3akoH Payus;

0) 3axoH Baut-I'odda;

B) 3akoH HepHcra;

r) 3akoH Dapanes.

18. YUTo 13 nepeuncIeHHOTro ABISIETCS CIAEACTBUEM U3 3aKoHa Payis:

a) pacTBOPBI KUIIAT MpU 00JIee BEICOKOUN TeMIEepaType, YEM YUCThI PACTBOPUTEID;

0) pacTBOpBI KUIIAT IpHU O0JIee HU3KOW TEMIIEpaType, YeM YUCThIM pacTBOPUTED;

B) PaCTBOPHI 3aMEP3aL0T MpU 00JIEe BHICOKOW TEMIIEPATYPE, YEM YUCThIN PACTBOPUTEIID;

I') pacTBOPHI 3aMep3al0T IpH OoJiee HU3KOM TeMIiepaType, 4eM YUCThIA PACTBOPUTEIb.

19. B dpopmyne Aty = E ' m cumBon «E» — ato0:

a) DHEPrUs aKTUBAIUHY ;

0) 20y JUTMOCKOTTMYECKAsi KOHCTAHTA,

B) KPUOCKONIMYECKAasi KOHCTAHTA;

I') TEIJIOTAa KUTIEHUS.

20. D0Y/UTMOCKONUYECKUI METO/T — 3TO METO/1 MCCIIeIOBAaHMUS, OCHOBAaHHBIN Ha!

a) U3MEPEHUH J1aBJICHUS,

0) U3MEPEHHH IECKTPOTPOBOTHOCTH;

B) U3MEPEHUU TEMIIEpaTypPhbl KUTICHUS;

I') U3MEPEHUH TEMIIEPATypPhl 3aMEP3aHHUSL.

Tecr 2.
1. Camblii pacipoCTpaHEHHbI METaJI B 3eMHOM KOpe.
1. Fe
2. Ti
3. Al
4. Ca

2. Kaxkoit n3 MeTamioB crmocoOeH BBITECHATH BOJOPO U3 BOJBI IPH KOMHATHOW TEM-



neparype?
1. Cu
2. Fe
3. Na
4, Ag
3. Kakoii U3 METaI0B aKTUBHEE BCETO PEarupyeT ¢ KUCIOPOAOM IIPH KOMHATHOM
temneparype?
1. Fe
2. Hg
3. Ag
4. Cu
4.C KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM HE Oy/IEeT B3aMOICHCTBOBATD.
1. Cu
Fe
Cr
.Zn
. C comnstHOM KUCI0TOM HE OYJeT B3aMOJIeHCTBOBATD.
Cu
Fe
Al
Zn
. C KOHIIEHTpPUPOBAHHOM CEPHOI KUCIOTON HE OYyAET B3aUMOJEHCTBOBATD.
Cu
Fe
Mg
Zn
. C pacTBOpoM €IKOro HaTpa He OyAeT B3aUMOI€HCTBOBATb.
Ga
.Zn
Fe
Al
8. B crakan ¢ 60 r 10 % pactBopa HCI Hacbimanu 8 T 5keJe3HbIX OMUIOK U OCTABHIIN

PONENRONEORWONEUAWON

CTOATH Ha Bo3ayxe. Ha cienyromuii 7eHb 0OHApyKUJIH, YTO B CTaKaHe 00pa30BalIOCh Bellle-
CTBO COCTaBa:
1. FeCI2
2. Fe(OH)CI
. Fe(OH)CI2
. Fe(OH)2C
. [leproanueckoit TabauIle 3JIEMEHTOB METAJIIIAMHU SIBJISIFOTCS BCE 3JI€MEHTbI
. ocHOBHBIX noarpynn I u IV rpynn

N P O B W

. 0cHOBHBIX noarpymn VII u VIII rpynn



3. ocHOBHBIX noArpyni [V u V rpynn

4., moOOYHBIX MOATPYIII

10. Meramibl B CBOOOHOM COCTOSIHUM B XOJI€ XUMUYECKUX PEAKLUI MPOSABISIOT

1. TOJABKO OKUCIUTENbHBIE CBOMCTBA

2. TOJIbKO BOCCTAaHOBUTEIIbHBIE CBONCTBA

3. ¥ OKUCIIUTEIbHBIE CBOMCTBA, 1 BOCCTAHOBUTEILHBIE CBOMCTBA

4. He MPOSIBISIOT TAKMX CBOMCTB

11. Kakue u3 yka3aHHBIX HI)KE METAJJIOB Oy1yT B3aUMO/IECTBOBATh C BOAOW IIpH
KOMHATHOM TeMIeparype:

1) Fe, Co, Ni;

2) Bce MeTaJljIbl, CTOSILINE B PSAAY HAIPSHKEHUH 10 BOJOPOA;

3)Cu, Ag, Au;

4)Ba, Sr, Ca;

5)Be, Al, Mn?

12. Kakue nmpotyKThl 00pa3yroTcs py AEHCTBUH BOJBI HA MarHUH:

)MgO,H,;

2)MgH2,02;

3)Mg(CH);;

4) Mg(OH)2, H;

5)MgO,,H,?

13. Kakoe coeauHeHne alfoMUHUsL 00pazyeTcs Mpu B3aUMOJEHCTBUH €T0 C PACTBOPOM
TUAPOKCUIA KAJIHS:

1)A1,0s;

2)A1(OH)3;

3)K[AT(OH)4];

4) HEeT OTBETA;

S)A1H;3?

14. Kakue npoAyKThl MOIYYar0TCs MPU B3aUMOICUCTBUM OEpUILTUS C PACTBOPOM TH/I-
POKCHIA KaJIUS:

1) Be(OH), , K;

2) K;,Be0,, H,0;

3) Kz[Be(OH)4J;

5) Ky[Be(OH),], Hy?

Tecr 3

1.Ha ocHOBE XMMU3Ma IPOLIECCOB, NPOTEKAIOIINX B FAJIbBAHUYECKHUX JIEMEHTAX,
OTIPENIECIINTE, B KAKOM CIIy4ae HUKENb SIBJISIETCS BOCCTAHOBUTEIIEM:

1. Zn/ZnSO4/INiSO4/Ni 2. Ni/NiSO4//CuSO,/Cu 3. Ni/NiSO,//MgSO.,/Mg

2. Yemy paBeH 3JIEKTPOAHBINA MOTEHIMA CBUHIA, onyiieHHoro B B 0,01 M pacTtBope
HUTpaTa CBUHLA.

1.+0,184B. 2.-0,277B. 3.-0,184B.  4.-0,126B

3. YkaxuTe, B KAKOM U3 CIEAYIOIIMNX raJbBAHUYECKUX FJIEMEHTOB KaTOJHBIN IIPOLIECC



BBIpasuTCs ypaBHerueMm Ph? +2e=Ph’

1. Pb/Pb*//Mg* /Mg 2. Pb/Pb?*//Cu?*/Cu

3. Pb/Pb?*IIAg*IAg 4. Pb/Pb**//Hg* IHg

4. Yemy paBHa 3./1.C. raIbBaHHUECKOTO 3JIEMEHTA COCTOSILIEM U3 HUKEIEBOTO AJEK-
TpoJa, MOTPYy>KEHHOTOo B 1* 10°M PacTBOp XJIOPUAA HUKEIA U XPOMOBOTO 3JIEKTPOa, I10-
rpy>KeHHOTO B 1* 10°M pacTBOp XJIOpUIA XpoMma.

1.+0,490B. 2. .-0,490B. 3.+0,360B. 4.-0,360B.

5. [Ipu snekTponuse pacTBopa, Kakoil coyu y Katoga OyleT pa3psikaThcs Boaa?

l.Hutpar unnka. 2.Hutpat cepebpa

3.Hutpar menu. 4. Xnopua Marxusl.

6. [Ipu padpuaupoBanuu Meau Tok cuiioit SOA Beiaenser 3a 10 yacoB 550r menu.
Brruncnure BBIXOJ IO TOKY.

1. 41,3%. 2.92,15%.

3.184,3%. 4.20.51%

7. CKOJBKO KYJIOHOB 3JIEKTPUYECTBA OBLIO MPOMYILIEHO Yepe3 ANEKTPOIU3EP, €CIH Ha
KaTojie ipu 3ToM BeIenuiIoch 10,81 cepedbpa?

1. 9550 K. 2.96500 Kn. 34800 K.  4.965 Ku.

8. Uepe3 cnexayrolue pacTBOPHI MPOMYCKAIN B TEYEHHE HEKOTOPOIO BPEMEHU MOCTO-
STHHBIM TOK. Y KOXKHUTE, B KAKOM cliydae y karoaa pH>7.

1. Monun kanus. 2. Xnopun meau. 3. Hutpat cepebpa. 4. Hurtpar pryTH.
9. Kakoif MeTasu1 MOXKHO 3JEKTPOIUTHIECKH 0CAIUTh TOJIBKO U3 paciijiaBa €ro Coiu?
1. Hukens. 2. Cepebpo. 3. Kanuii. 4. Menp

10.B gem cymHOCTh XMMHYECKOH KOppo3uu MeTauioB?l. B kakom W3 yka3zaHHBIX
MPOLIECCOB MPOUCXOAUT XUMUYECKASI KOPPO3UsI MarHusi?

1. Mg + H,SO,= MgSQO, + H, 2. Mg +CuSQO4= MgSO, +Cu

3.2Mg +0O, —£-, 2MgO 4. Mg + H,O —~- Mg(OH), +H,

11. Kako# u3 yka3zaHHBIX METOJIOB 3allIUThl HA3bIBACTCS MPOTEKTOPHOMN 3aITUTON?

1. OxcunupoBaHue. 2. Tepmuueckasi oOpaboTKa cTanu

3. [IpucoenrHEHNE K CTAIBHOMY KOPITYCY IIMHKOBOM TLUTACTHHBI

4. O6paboTKa CTaJId a30THON KUCTIOTOM.

12. VxaxxuTe, KaKoe 13 MPUBEICHHBIX MOKPHITHH JKeJie3a SIBIISICTCS aHOIHBIM?

1.Fe-2Zn 2. Fe — Ag 3.Fe — Ni 4.Fe—-Cu

13. Kakoit meTasu cieayer B3sTh A MPOTEKTOPHOM 3alTUTHI JKeJie3a OT KOppo3uun?

1. Mapranen. 2. CuHen. 3. Menb. 4. Hukennb

14. Kakoil XMMHUYECKHI COCTaB BEIIECTBA 00pa3yeTcsl MpU HAPYIICHUU MOKPBITHS HA
BO3JlyX€ Ha MOBEPXHOCTHU JYKEHOTO KeJe3a?

1.Fe(OH); 2.FeO 3. Sn(OH);, 4.5n0O



IIpome:kyTouHas aTTecTaums - SK3aMeH
Bonpocel k 3xk3amMeHy

1. OcHOBHBIE MOHATUSI XUMUYECKON TEPMOJUHAMUKN BHYTpEHHSIsI SHEPTUs U SHTAJIb-
nusi cucteMsl. TersioBbie 3(hPEKTh XUMUYECKUX peakiuid. TepMoXuMUYecKre ypaBHEHUSI.
3akonsbl ['ecca. DHTaNbNMS 00pa30BaHUS XUMUYECKUX COCTUHECHMUIA.

2. DHTpOMHUA U €€ U3MEHEHHE MPH XUMUYECKUX peakiusax. Jueprus ['md6ca u
HaIpPaBJICHHOCTh XUMUYECKUX PEAKIUi. Y CIIOBUSI CAMOTIPOU3BOIBLHOIO MPOTEKAHUS XUMHU-
YECKUX peaKIuil. Y CIIOBUSI XUMUYECKOTO PaBHOBECHSI.

3. ducnepcHbie cucteMsbl, ux kinaccudukanus PacrBopel. Kinaccudukaiiys pactBopos.
CniocoObl BbIpa)keHUs KOJIMYECTBEHHOTO COCTaBa pacTBOpoB. PacTBopumocTs. 3mMeHneHue
SHTAIBIIUU U SHTPOIHHU MPU PACTBOPEHUHU.

4. Xumuueckas Teopus pacTBopoB. O0ure cBoiicTBa pacTBOpoB. 3akoHbI Payisa. Oc-
MOTHYECKOE J1aBlieHne, 3aKoH BanTt-I'odda. Xummuueckoe paBHOBECHE B paCTBOPAX.

5. Boansie pacTBOpbI AIEKTPOIUTOB. Teopus 3JEKTPOTUTUUECKON TUCCOIUAIUN.
[Tponecc nucconmanuu. CuiibHbIC U cIa0bie EeKTPOauThl. CTENEeHh U KOHCTAHTA IUCCOLIU-
auuu. AKTUBHOCTb.

6. DnekTponauTHYecKas Auccoluuanus Boabl. Bogopoauelil mokasarens cpenbl. Muau-
KaTOpBI.

7. 'maponus cone.

8. ManopactBopumsbie coequHeHus. [Ipon3BeeHne pacTBOPUMOCTH.

9. Komnounubeie pactBopbl. CTpoeHHE MUIICILIBI. METOMbI MOMYYeHHUST KOJIIOHWIHBIX
pactBopoB. Koarynsius KoJUTOUIHBIX PaCTBOPOB.

10. OO01as xapakTepUCTUKAa XUMHUYECKUX SJIEMEHTOB U MX

11. coenunenuii. Mertamnsl. Hemetamnel. ['pannma [uaTs.

12. CriocoObl MOTy4YEHUS METAIIJIOB U HEMETAJIJIOB

13. XuMHyecKkre CBOMCTBA METAJIJIOB: B3aMMOJIEHCTBHUE C BOJIOM, KUCIIOTAMH IIETI0YAMH.

14. s — meTanabpl, UX XUMUYECKHE cBolicTBa. CBOIMICTBA COCUHEHMS S — METAJIJIOB

15. p — MeTambl, UX XUMHUYECKHe CBOKMCTBA. CBOMCTBA COCMHEHHS [) — METaJIJIOB

16. d- MeTawel, KX XUMHUECKHE cBOicTBa. CBOMCTBA coemuHeHNs 0 — METaJIIOB

17. Hemeramnsl. O0mias xapaktepuctuka. O630p CBOWCTB.

18. Kommuiekcubie coenunenus. Teopust Bepuepa. Knaccudukarus. Ctpoenune. [uc-
counanus. Y CTonuuBoCcTh. KOHCTaHTa HECTOMKOCTH.

19. DnexTpoxuMUYECKHE TPOIECChl Ha rpaHulle pasaena (a3. Bo3HuKHOBeHHE mo-
TEHIIMaja Ha rpaHulle paszjaena ¢as: MeTajljl/ pacTBOP AJIEKTPOIUTA. DJICKTPOIHBINA MOTCHIIU-
an. CtangapTHBIA BOAOPOIHBINA SJICKTPO.

20. CtangapTHbIC MOTEHIMATIBI METATUTMYECKUX AJIEKTPOAOB. 3aBUCUMOCTD JJICKTPOI-
HBIX MOTEHIMAJIOB OT KOHIIEHTPAllMd UOHOB B pacTBope. YpaBHeHue HepHcera.

21. I'anbBanndeckuit dneMent. [IpuHIMI paboThl. DIEKTPOABIIKYIIAS CHUIA JIEMEH-
Ta. KoHIIeHTpallnoOHHbIE TaIbBAHUYECKUE 3JIEMEHTBHI.

22. CymniHoOCTb 3JIEKTPOJIN3a. DIEKTPOIU3 PacIuiaBoB U pactBopoB. [lociaenoBarens-
HOCTb 3JIEKTPOHBIX MPOIecCcOB. BTopuuHbIe mIpo1iecchl mpu deKkTponu3e. PactBopumbie u



HEPACTBOPUMBIE aHO/IbI.

23. 3axonsl Papazes. Beixoa no Toky. [lonspuzanus u nepeHanpsKeHUe 3JIEKTPOIO0B

24. Vcnionb30BaHUE MPOLIECCOB AJIEKTPOIN3a B TEXHUKE (ITOJIyYeHHE METAINIOB, HaHe-
CEHUE TAJIbBAHUYECKUX MOKPBITH).

25. X¥MHUYeCKHe CBOMCTBA METAJLIOB.

26. Koppo3sus meramioB. Kinaccuduxaiiss Koppo3HOHHBIX MPOIECCOB. XUMHUUECKast
KOppO3us (Ta30Basi KOPPO3usi, KOPPO3HsI B HEAIEKTPoIHTax ). KnHeTnka XUMUYECKOH KOPpO-
3un. KoahpuimeHT CruionHocTH.

27. DnekTpoXxuMHUecKasi KOppo3us; €€ BUIbl U CyIHOCTh. Koppo3us ¢ BOJOpoaHON U
KUCIIOPOHOW JETOIAPU3ALUCH.

28. Knaccuuxkaiuys MeToA0B 3alIUThl METAJIOB U CIUIABOB OT KOPPO3uU. MeTtasiu-
YECKUE 3aIUTHBIE TTOKPHITHS (KaTOAHBIC U AHOIHBIE).

29. Hemeramummueckue 3anuTHbIC TOKPBITHsI. OKCUANpPOBaHKe (BOPOHEHHE, aHOAUPO-
BaHUE).

30. DAEKTPOXUMHUIECKHE METO B 3AIUTHI (IPOTEKTOPHAS 3aIlIUTa, KaTOTHAS 3aIUTa).

31. 3MeHeHune CBOMCTB KOPPO3UOHHOM Cpejibl: HHTUOUTOPHI KOPPO3UH.

OuennBaHue CTy/IeHTA HA 3a4eTe M0 JMCHUILIMHE
«O01IeH ¥ HEOPrAaHNYECKONH XUMHUS»:

banasl
(uToroBoit OcBoenne
N N . TpeGoBanus Kk 3HAHMAM
PEUTHUHTOBOM | KOMIIETEeHIH
OIICHKH )
100-85 [TponsunyThIii | OTBETHI HA MMOCTABJICHHBIC BOIPOCHI MOJTHBIC, YSTKHE U Pa3BEPHYTHIC.
YpOBEHBb Pemenust 3amad  JOTHYHBI, JOKa3aTeNbHBI U JIEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUYECKHE CITOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlatoTcsi monHBIE OTBETHI Ha TOCTaBIeHHBIE BOMpoOckl. [lokazaHo
YpOBEHB YMEHHE BBIJCIATh MPUIUHHO-CICACTBCHHBIE CBs3HM. [lpu perieHun
3aJa4  JIOMYIICHbl HE3HAYUTEIbHbIE OINMOKU, WCIpPaBICHHBIE C
TTOMOIIIBIO «HABOJISIIIAX» BOITPOCOB MPEIO/1aBaTENsl.
69-60 BazoBrri OTBeTHl Ha BOMPOCHI U PEIICHUS MOCTABJICHHBIX 3a/1a4 HEIOCTaTOYHO
YPOBEHB nostHble. JIorMKa W TOCIeNOBATEIbHOCTh B PEHICHUH 3a7ad UMEIOT
HapylieHus. B 0TBeTax 0TCyTCTBYIOT BBIBOJIBL.

Crynent, nonyuusimii MmeHee 60 % OT MakCHMaJIbHOTO Oajuia 3a pasien JUCIUTLITHHBI
WJIM TIPOMEKYTOUHYIO aTTECTAIMIO0, CYUTACTCSl HEATTECTOBAHHBIM MO JAHHOM TUCIUIUIMHE.

HroroBast orieHKa IO 3K3aMEHY BBICTABIIICTCS ITyTeM MEpeBoa HAaOpaHHBIX OAIIJIOB B
COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

O1reHKa 10 5-0anIbHOM MIKAJIe CyricioaoR B DI e Oneunka ECTS
9K3aMeH

5 — «omauunoy 90-100 A
85-89 B

4 — «xopouioy 75-84 C
70-74 D

3 — «yoosremeopumenbHoO» 65-69
60-64 E

2 — «Hey0081emeOpPUMETILHOY Menee 60 F




Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecliedyeHue y4eOHOW AU CIUIIIUHBI
OcHoBHas nuTeparypa

1. Axmertos, H. C. O6mias 1 Heopranuyeckas Xumus : yaeOHuk aisg By3oB / H. C. Ax-
meToB. — 12-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 744 c. Pexxum noctymna:
https://e.lanbook.com/reader/book/153910/#1

2. Kupunnos, B. B. Heoprannueckas xumusi. Teopetndeckue ocHOBBI : yueOHUK / B.
B. Kupuinos. — Cankr-IlerepOypr : Jlanp, 2020. — 352 c¢. Pexum gocryna:
https://e.lanbook.com/reader/book/131011/#1

JononHuTenbHas auTeparypa
3. AnekcanzapoBa, J. A. Heopranuueckas xumusi. TeopeTuueckiue OCHOBBI U Jlabopa-

TOPHBIA TMPAKTUKyM : y4eOHuMK / 3J. A. AnekcanapoBa. — 3-¢ u3d., ctep. — CaHKT-
[leTepOypr : Jlanp, 2020. — 396 C. Pexum J0CTyma:
https://e.lanbook.com/reader/book/130569/#1

4. .biunos JI.H. COopHUK 3a/1a4 U yNpa)KHEHUH MO 00IIel XUMUU: ydyeOHOe nocooue
/ JL.H. biunos, U.JI. Ilepdunonra, T.B. Cokxonopa. — Cankt-IlerepOypr: Jlanb, 2016. — 188 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/75504/#1

5. Kparkuit Kypc TeopeTuuecKkoil HeopraHudeckon xumun : yueobnoe nocobdue / E. I'.
['onuapos, B. 10. Konapamun, A. M. XoBus, 1O. I1. Apunorenos. — Cankr-IlerepOypr :
Jlanb, 2017. — 464 c¢. Pexxum noctyna: https://e.lanbook.com/reader/book/93591/#1

6. Tapxoe KIHO. OOmas wu  Heopranumdeckas xumusa.  OKHUCIUTETHHO-

BOCCTAHOBHUTCIJIbHBIC PCAKIIMKU U XUMHYCCKOC PABHOBCECHUC. C60pHI/IK 3aI[aHHﬁ W BApHUAHTOB!:
yueoHoe nocooue / K.}O. Tapxon. — Caukrt-Iletepoypr: Jlans, 2019. — 80 c. Pexxum nocry-
na: https://e.lanbook.com/reader/book/111891/#1

7. 'maponus coneit [Tekcr] : MeToA. yKa3. K BbIM. J1ab. pabd. mo kypcy "Xumus" s

CTyJl. TeXH. CHEIl. W Hamp., o Kypcy "OOmast 1 HeopraHudeckas XuMus" JJsi CTy. Harp.
"Xumuueckas TexHonorusa" Bcex gopm. oOyu. / coct.: Hlepobuna H. A., Cunnuuna U. H. -
banakoso: BUTU HUAY MU®DU, 2016. - 12 c.

8. Kommiekcubie coequaeHus [TekcT] : MeTO. yKa3. K BhIN. jab. pad. mo kypcy "Xu-
Mug" Ui CTyA. TEXH. CHEll. U Hafp., o Kypcy "OO0mias u HeopraHudeckas XuMus'" 1Jid CTyA.
Harp. "Xumuueckas texHosorus" Bcex dopm o0yd. / coct. lllepouna H. A. - BamakoBo:
BUTHU HUAY MU®U, 2016. - 12 c.

9. CkopocTh XUMHYECKUX peakiuid [TekcT] : Merona. yka3. K BbIN. J1a0d. pal. Mo Kypcy
"Xumus" U1 CTyJA. TEXH. CIell. W Harp., o Kypcy "OOmas 1 HeopraHudyeckas XuMus" st
cTya. Hamp. "Xumuyeckas TexHojorus" Bcex gopm o0y4. / coct. Cununpbina M.H. TapanoBa
C.A.- banmakoBo: BUTHU HUSY MUDU, 2020. - 16 c.

10. Kopposust metaiioB [TekcT] : MeToM. yKa3. K BbII. Jial. pad. Hamp., o kypcy "O0-
I1ast ¥ HeOpraHu4yeckas Xumust" 1Sl CTy. Hamp. "XuMudeckas TexHosorus" Bcex Gpopm ooyu. /
coct. Tapanopa C.A., Cuaunbina M.H. - bamakoBo: BUTU HUSTY MU®U, Anpobarus

11. Dnextponu3 metauioB [TekcT] : MeTonm. yka3. K BN Jiad. pad. Hamp., MO KypCy
"OOmmas 1 HeopraHUYecKass XUMus' i CTya. Hamp. "Xumuueckas TexHojorus" Bcex (hopm
00yu. / coct. Tapanosa C.A., Cunuupina M.H. - banakoso: BUTHU HUAY MU®DU, 2020. - 16 c.
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https://e.lanbook.com/reader/book/111891/#1

12. OxucauTENbHO-BOCCTAHOBUTEIbHBIE peakiuu [ TeKCT] : MeTOoJ. yKa3. K BbII. Jao.
pab. Hamp., o Kypcy "OOmas u HeopraHudeckas XuMus" 1 CTya. Hamp. "XumMuueckas
texHojorus" Bcex ¢opm o0yd. / cocT. TapanoBa C.A., Cununpina M.H. - bamakoso: BUTU
HUAY MUOU, 2020. - 16 c.

13. TanpBaHnueckmii ameMeHT [ TeKkcT] : MeTo. yKa3. K BhIN. jab. pad. Hamp., 0 Kyp-
cy "OOmas u HeopraHuueckas XuMmus'" ans cTyd. Hamp. "Xumuueckas TEXHOJOTus" Bcex
dbopm 00yu. / coct.Tumormmuaa H.M., Cuaurnsiaa U.H. - banakoso.: BUTH, 2016. - 12 c.

14. DnexTponuTuyeckas AUccolManus peakuuu [Tekct] : MeToj. yKa3. K BbII. J1ao.
pab. Hamp., o kKypcy "OOmas U Heopranuueckas Xxumus" g cTynd. Hamp. "Xumuyeckas
texHosorus" Bcex popm o0yu. / coct. Tapanosa C.A., Cununbina M.H. - banakoso: BUTU
HUAY MUOU, 2020. - 16 c.

15. Metambl 1 ux cBoiictBa [Tekct] : MeTon. ykas. K BbII. Jal. pad. Hamp., O Kypcy
"OOuras 1 HeopraHudeckass XuMus" Ui CTy. Hamp. "Xumudeckas TexHosuorus" Bcex ¢Gopm
00yu. / coct. Tapanosa C.A., Cunutpiaa U H. - banakoso: BUTU HUAY MU®U, 2020. - 28 c.

16. Xumuaeckuii SkBuBaJieHT [TekcT] : MeToa. yka3. K BbII. Ja0. pad. Hamp., MO Kypcy
"OO1as 1 HeopraHuyeckass Xumus' Juid cTya. Hamp. "Xumuueckas TexHojorus" Bcex dhopm
00yu. / coct. TapanoBa C.A., Cunurpiaa M.H. - bamakopo: BUTU HUAY MU®U, 2020. - 16 c.

17. Onpenenenue atoMHOM Macchl Metaiia[Tekcr] : meTon. ykas. K BeIm. y1ad. pao.
Harp., o Kypcy "OO0mas u HeopraHuyeckas Xumus'" s CTyZ. Hamp. "XuMH4YecKas TEXHO-
norus" Bcex ¢popm o0y4. / coct. Tapanosa C.A., Cununbina M. H. - banakoso: BUTU HUAY
MUDU,

18. OmnpeneneHue TEIUIOTHI pacTBOpeHUs coiiell [TekcT] : MeTol. yKa3. K BHIM. Jal.
pab. Hamp., o kypcy "OOmas 1 HeopraHudeckas XuUMuUsA" g CTyA. Hamp. "XuUMHYecKas
texHojorusa" Bcex ¢opm o0yd. / cocT. TapanoBa C.A., Cununpina M.H. - bamakoso: BUTU
HUAY MUDU, Anipobartust

19. O6mas u Heopranwdeckas xumusi [TekcT]| : METOA. yka3. K BBIN. KOHTp. paod.
Harp., no Kypcy "OO1mas u HeopraHuyeckast XuMus'" s CTyd. Hamp. "XuMHuuecKkas TEXHO-
norug" Bcex ¢popm o0yu. / coct. Cunnnpbina U.H. - banakoso: BUTU HUAY MUDU, Anpo-
Oarus

IIporpammHuoe odecnieyenue u UHTepHET-pecypcChl:

- Tpolecc peanuzanuu  00pa3oBaTENbHON  MpPOTrpaMMbl 1O JUCIHUIUIMHE
«AHanuTHYECKasT XUMHUS W (U3UKO-XMMHUYECKHE METOJbl aHAlM3a» B COOTBETCTBUU C
tpeboBanusimu  ®I'OC BO obecrieueH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO
MIPOTPAMMHOTO 00€CTICUEHUS;

- MepeYeHb pPecypcoB HH(MOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «VHTepHeT»
HEOOXOIUMBIX ISl OCBOCHUS TUCIIUILINHBI:

1. EnquHoe okHO moctyma K oOpa3oBarenbHBIM pecypcam (pasaen «MaTtemaTuka u
€CTECTBEHHOHAYYHOE 00pa3oBaHUEy, Opa3iei «AHATUTHYECKAsT XUMUSN») [DIECKTPOHHBIN
pecypc] — Pexxum nocryma: http://window.edu.ru/



http://window.edu.ru/

MarepuajibHO-TeXHU4YECKOe o0ecnedeHue Y4eOHOM TMCUMIINHBI
JIeKIMOHHBIE ~ 3aHATUS  MPOBONATCS B CICHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM OOOpyaoBaHHeM. [IpakTuueckue 3aHATHS TPOBOISTCS B
ATUX K€ AayJUTOpUAX C TOCEUICHUEM JIabopaTopuii, OCHAIICHHBIX CTaHJIAPTHBIMU
KOMIUJIEKTaMHU OT€UYECTBEHHBIX M 3apyOEKHBIX MPUOOPOB U yCTAaHOBOK. MyNbTHUMEAUNHBIN
KypC JIEKIHH, BUACODUIbMBI, MAKETHI U IJIAKATHI.

Y4eOHO-MeTOAMYECKHE YKAZAHUSA IS CTYJA€HTOB

1. Yka3anus 175 npoCIIyIIMBaHUS JEKIIUI

[Tepen Havamom 3aHATHI BHUMATEIHHO O3HAKOMHUTHLCS C yUY€OHBIM IUTAHOM IMPOBE/IE-
HUSI JICKIUW U CIIUCKOM PEKOMEHI0BAaHHOM JINTEPATYPHI.

Ilepen nocemieHueM ouepeaHOMN JIEKIIMU OCBEXKUTh B MaMATH OCHOBHBIE KOHIECIIIMU
MpoiiIcHHOTO panee Matepuana. [oaroToBUTh npyu HEOOXOAMMOCTH BOMPOCHI MIpernogaBare-
mo. He Hago onacaTkCsi, 4TO BOIIPOCH MOTYT OBITh MPOCTHIMHU.

Ha nexuuu ocHOBHOE BHHUMaHHE CIEAYET yAENIATh HEe (GopMyliaM U MaTeMaTHYECKUM
BBIKJIQJIKAM, a COAEPIKAHUIO U3yYaeMbIX BOIIPOCOB, ONPEACIICHUSAM U TOCTAHOBKAM 3a/ady.

B nporuiecce n3ydenust JEKIMOHHOTO Kypca HEOOXO0AUMO O BO3MOKHOCTH 4acTO BO3-
BpallaThCsi K OCHOBHBIM TOHSTHSIM M METOJaM pelieHus 3a7a4 (3/1eCh BO3MOXEH BHIOOPOY-
HBIH KOHTPOJIb 3HAHHUK CTYJICHTOB).

XKenarenbHO UCHOJIB30BATh KOHCIIEKTHI JICKIIUNA, B KOTOPBIX HUCIOJIB3YETCS MPUHATAS
MpEenoiaBaresieM cucteMa 0003HAUYEHUN.

Jliis Gosiee moApoOHOro U3yUEHHUs Kypca clieyeT padoTaTh ¢ pEKOMEH0BAHHBIMU JIUTE-
paTypHbIMU UCTOYHUKAMU U BHOBB MOSBIISIOIIUMUCS UCTOUHUKAMH.

2. YKa3zaHus U y4acTUsl B IPAKTUYECKUX 3aHITHAX

[lepen mocemnieHueM ceMHHapa YSICHUTh TEMY 3aHSTHS U CAMOCTOSITEILHO U3YyYHUTh
CBSI3aHHBIC C HEU MOHSTHUS U METO/IbI PEILICHUS 3a]1ay.

[lepen pemienriem 3a1ad akTUBHO YYaCTBOBATh B OOCYXKJIEHUU C MPEINOJIaBaTesIeM OC-
HOBHBIX [OHSITHUM, CBA3aHHBIX C TEMOU 3aHATUS.

B mpouecce penieHus 3amad BECTH JUCKYCCUIO C MPENOAABATEIEM O MPAaBUILHOCTH
MIPUMEHEHUSI METOJIOB UX PEILICHHUS.

[To BO3MOXHOCTH CaMOCTOSITEJIbHO JOBOJMTH PEIICHUE MpeasiaraeMbiX 3aiad 10
OKOHYaTEIbHOTO UTOTA.

B koH11e 3aHATHS TPU HEOOXOIUMOCTH BBISICHUTD Y TIPETIOIaBATEISI HESICHBIE BOITPOCHI.

OcHOBHBIE Pe3yJIbTAaThl BHINOJHEHUS pa00OThl HEOOXOAUMO pacrevaraTh.

3. Yka3zaHus JUisl BBIIOJTHEHUS J1a0OPATOPHBIX padOT

Cobnronats TpeOOBaHUSI TEXHUKU O€30MACHOCTH, AJIA YEro MpoCiayliaTh HEOOXOau-
MBbI€ Pa3bSICHEHHUS O MIPABUJIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[Tepen BbITIONTHEHUEM J1aOOPATOPHON PabOThI MPOBECTH CAMOCTOSTEIHHO MOJATOTOBKY
K paboTe M3yYUB OCHOBHBIC TEOPETHUUYECCKUE TOJIOKEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO IS
OCMBICTIEHHOTO BBITIOJTHEHUS PaOOTHI.

B mporecce BeimomHEHUsT pabOTHI ClIEAYeT MOCTOSTHHO OOIIAThCS ¢ MPEnoaaBaTeseM,
HE JIOITYCKas M0 BO3MOKHOCTH HENIPABUIIbHBIX JIEMCTBUM.

OCHOBHBIE pe3yJIbTaThl KCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATh B TMCHEMEHHOM BHJIE.

[Ipu cmaue 3adeTa 1Mo paboTe MOATOTOBUTH OTYET O MPOJCIIAHHON paboTe, TIe JOTIXK-
HBI OBITh OTPAKEHBI OCHOBHBIEC PE3YJIbTAThI U BHIBOJIBI.

4.Yxa3aHusl 1JIs BBIMIOJHEHUS] CAMOCTOSITETbHON pabOThI

[TonyunTs y npemnogaBaTens 3alaHUE U CIIMCOK PEKOMEHIOBAHHOM JUTepaTypsl. U3y-



YeHUE TEOPETUUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BOZMOXHOCTH CaMOCTOSITENILHO, HO
IpU 3aTPYJHEHUSX 00paIIaThCs K MPernogaBaTesio.

[ToAroTOBUTH MMCHMEHHBIN OTYET O MPOJIETaHHOU padoTe.

[Ipu BbImoNHEHUH (GPOHTAIBHBIX 3aJaHU MO YCMOTPEHHUIO MpernojaBaTeis padora
MOJKET OBITh OlleHeHa 0€3 MMCbMEHHOI'0 OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPO-
Chl, IIPU YCJIOBUU aKTUBHOW CAMOCTOSITEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIPOCHI.

Y4eOHo-MeTOAUYECKHE YKA3aHUSA JJIS NIpenoaaBaresiei

1.Ykazanus 1jist IpoOBeACHUS JEKIUI

Ha mepBoM 3aHATHU MO JaHHON y4eOHOUN JUCIUIUIMHE HEOOXOIUMO O3HAKOMHUTH
CTYJIEHTOB C MOPSAKOM €€ U3Y4YEHUs, PACKPBITh MECTO M POJIb JUCLUIUIMHBI B CUCTEME
HayK, €e MPaKTHUeCKOe 3HaYeHHUE, JTOBECTH J0 CTYACHTOB TpeOoBaHHS KadeIpsl, OTBe-
TUTh Ha BOIIPOCHI.

[Ipn MOAroToBKE K JIGKIIMOHHBIM 3aHSITHSIM HEOOXOJMMO MPOAYyMaTh IUIAH €ro
IIPOBENICHMS, COJIEP)KAHUE BCTYIUTEIIBHON, OCHOBHOM M 3aKJIFOUUTEIIHON YacTH JICKLUH,
O3HAaKOMHTbHCSI C HOBUHKaMH YYEOHON U METOJIMYECKOM JINTEPATyphl, IyOJINKALUSIMHU T1e-
PUOIMYECKON I€YaTH 10 TEME JIEKIUOHHOIO 3aHATHUs. Y TOUHUTH IUJIaH IIPOBENCHHUS Jia-
OOpaTOpHOro 3aHATHUS IO TEME JIEKIIHH.

B Xxoae NEeKUMOHHOrO 3aHATHS MpenojaBaTelb AOKEH Ha3BaThb TEMY, YUeOHbIE
BOIIPOCHI, O3HAKOMHTH CTYJICHTOB C IIEPEYHEM OCHOBHOM W JIOIOJHUTEIBHON JUTEpaTy-
pBI IO TeMe 3aHATHs. PackpbiBasi copepkaHue Y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHU-
MaHH€ CTYJEHTOB Ha OCHOBHBIX KAaTErOpHsX, ABJICHUSIX U IMPOLECCAX, OCOOEHHOCTIX HUX
npoTekaHusi. PackpbiBaTh CYIIHOCTb U COAEP/KAHHME PA3IMYHBIX TOUEK 3PEHHS U HayU-
HBIX MMOJXO0J0B K OOBSICHEHUIO TEX WJIM MHBIX SIBJIEHUIN U npoueccoB. [IpuBoauTs npume-
pBI.

3ajaBaTh 1O XOAY M3JI0KEHMS JIEKIIMOHHOIO MaTepvalia BOIPOCHI U cCaMOMy Ja-
BaTh Ha HHUX OTBET. DTO CHOCOOCTBYET AKTHUBU3ALMU MBICIUTEIBHON NEATEIbHOCTH
CTYJIEHTOB, TIOBBIIIEHUIO UX BHUMAaHUs U MHTEpeEca K MaTepHaIly JIEKIIUH, €€ COepHkKa-
Huto. [IpenonaBarens JOHKEH PyKOBOJIUTH pabOTON CTYACHTOB 110 KOHCIEKTHPOBAHUIO
JIEKIMOHHOTO MaTepHaa, HoJYepKUBaTh HEOOXOAUMOCTh OTPaXKEHHsI B KOHCIIEKTax OC-
HOBHBIX MOJIO)KEHUH U3y4aE€MOU TEMBI.

B 3akmtounTenbHOM 4acTH JEKIMK HEOOXOAUMO C(HOPMYIUPOBATH OOIIME BBIBO-
Ibl 110 TEME, PACKPBIBAIOIINE COAEP)KAHUE BCEX BOIPOCOB, MOCTABJIEHHBIX B JICKLIHH.
OO0bsiBUTH O Teme J1adOpaTOpHOro 3aHATHS, TEME CAMOCTOSTEIbHOM paboThl, AATh
KpaTKHe peKOMEHAALMH 1O TOJATOTOBKE CTYIEHTOB K 3aHATHUSAM, TECTUPOBAHUIO, TTOTO-
TOBKH pedeparoB. OnpeneauTs MECTO U BpEMsI KOHCYJIbTAI[UU CTYIEHTaM.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3aHITHSI.

OOcyauTh OCHOBHBIE MOHSTHUS, CBSI3aHHBIE C TEMOW 3aHATHUS.

B mpouecce pemiennst 3a1a4 BECTU JUCKYCCHIO CO CTYJIEHTaMH O MPABUIBHOCTH MPHU-
MEHEHHS TEOPETUYECKUX 3HAHUM.

OtMmeuath CTyJICHTOB, HanOOJIee aKTHBHO YYAaCTBYIOIMX B PEILICHUH 33a4 U AUCKYCCHUSIX.

B KoHIIe 3aHATUSA 3a/1aTh ayIUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus jyisi mpoBeeHUs 1a00PaTOPHBIX 3aHSITHIM.

Cobmonath TpeOOBaHMS TEXHUKUA 0€30MaCHOCTH M MPOBOJIUTH HEOOXOAUMBIE pa3bsic-
HEHUA O MPaBWJIBHOCTU MOBEACHUS B 1a00OpaTOpuu.



ITepen BbIIOMHEHHEM J1aOOPATOPHOW pabOTHI MPOBEPUTH CTENEHb FOTOBHOCTU CTY-
JICHTOB, HAallOMHUTh U OOCYIUTb OCHOBHBIE TEOPETHUECKUE IOJIOKEHUS, 3HAHUE KOTOPBIX
HEOOXOAMMO JJI1 OCMBICIIEHHOTO BBIIIOJIHEHUS PaldoT.

B npouecce BbINoOgHEHMSI paOOThI ClEAYET MOCTOSIHHO OOLIAThCS CO CTYJIEHTaMH, HE
JIOITYCKasi TI0 BO3MOKHOCTHY UX HETPABWIBHBIX JIEHCTBHM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTaThl 3KCHEPUMEHTOB OBLIM 3a(PUKCHUPOBAHBI
CTYJIEHTaMH B INCbMEHHOM BHJIE.

ITpu nmpueme 3adera o padbote TpeOOBATh OTUET O MPOAEIAHHON paboTe, Iie AOIKHBI
OBITH OTpa’KEHBI OCHOBHBIE PE3YJIbTATHI H BHIBOBI.

B 3akmrounTensHON YacTy JIaOOpaTOPHOIO 3aHATHS CIIEAYET IOABECTH €r0 UTOIH.
OTBeTUTH Ha BOMPOCHI CTYA€HTOB. HazBaTh TeMy O4epeTHOro 3aHATHSL.

4.Yxa3aHus 10 KOHTPOIIIO CAMOCTOSTEIbHON padOThI CTYIEHTOB

[To ycMoTpeHHIo npenogaBatess 3aJaHue Ha CAMOCTOSTENbHYIO pabOTy MOXKET OBITh
WH/IMBUIyaJIbHBIM WU (PPOHTAIIBHBIM.

[Tpu ncnosib30BaHUY MHAMBUAYAIBHBIX 3a/laHU TPeOOBATh OT CTYACHTA MUCbMEHHBIN
OTYET O MpOoETaHHON padoTe.

[Tpu nmpuMeHeHnH (PPOHTAIBHBIX 33JJaHUI BECTU KOJUIEKTUBHBIE OOCYKIEHHS CO CTY-
JIEHTaMU OCHOBHBIX TEOPETUYECKUX ITOJOKEHU.

C nenbio KOHTPOJISE KaYeCTBa BBIIOJIHEHUSI CAMOCTOSITENIbHON paboThl TpeOOBAaTh MH-
JTUBUYAJIbHBIE OTYETHI (IOMYCTHMO BMECTO NMHCHbMEHHOTO OTYETAa NPUMEHSATh MHIUBUIY-
aJIbHbIE KOHTPOJIbHBIE BOPOCHI).

[Tocne kakaoro JIEKIMOHHOTO U JIA0OPATOPHOTO 3aHATHUS CHENIATh COOTBETCTBY-
IOLIYIO 3alKCh B JKypHajaxX ydeTa MOCEUIa€MOCTH 3aHSATUN CTYIEHTAMH, BBIACHUTH Y
CTapoCT Y4EeOHBIX I'PyNI MPUYUHBI OTCYTCTBUSA CTYJEHTOB Ha 3aHATHUAX. [[poBOAMTH
IPYNIIOBbIE U MHIUBHUAYalbHbIE KOHCYJIBTALMK CTYJIEHTOB B XOJI€ UX MOJATOTOBKH K Te-
KylIel ¥ IPOMEXYTOYHOM aTTeCTalluy 10 Y4eOHOU TUCHUHUILIIMHE.

[Iporpamma cocrtaBiieHa B cooTBeTCTBUU ¢ Tpeboanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTebHOW MPOTrpaMMbl M0 HAMPAaBIECHUIO MOJATOTOBKHU
18.03.01 «Xumuueckas TEXHOJIOTHS.

Pabouyto nmporpammy cocraBuii: qoueHT, Cuaunsina M.H.

Penenzent: nouent, 3yoora H.I'.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckast TEXHOJIOTHS.
[Ipencenarens yueOHO-MeTOMUecKO Komuccun Yepnosa H.M.



