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1.IIEJIX OCBOEHUA JUCIUITJIMHBI

HEHﬂMH OCBOEHHS JUCHHUILIHHDBI ABJAITCH: 03HAKOMJICHHE CTYJACHTOB C OCHOBaMH y4Y€HHUS O
CTPOEHMH BEUIECTBa, TCPMOJAUHAMUKHN U KHHCTHKH XHMHYCCKUX peaKuHﬁ, TCOpHUHU OOMEHHBIX H OKHC-
JINTEJIbHO-BOCCTAHOBUTEIIBHBIX ITPOLECCOB, (I)OpMHpOBaHI/Ie HAaBBIKOB ITPUMCHCHUSA TEOPETHYCCKUX

3HAHUI B X0/I€ BBITOJIHEHHUS J1a00PaTOPHBIX pad0T U IIPU PELIEHUH IIPAKTHYECKHUX 3a1a4.

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuurinaa «J{OmOMHUTENbHBIE TJaBel O0IIel M HEOpraHWYecKOM XHMHU»» OTHOCHTCS K
BapuaTuBHOM yacTH Osioka bl. JlaHHBIH Kypc ONMpaeTCs Ha 3HAHHUSA, IOJTy4YEHHBIE CTYIEHTaMH IpU
W3yYeHHH (U3MKU, MaTeMaTHKH, oOmed M HeopraHudeckod Xumud. IlonydeHHBIE CTyaeHTaMH
3HaHHs HEOOXOIMMBI MPH M3YyYEHHM TaKUX TUCLUUIUINH, Kak «@usmyeckas xumus», «KosmrouaHas

XHMHUA», CAHUTHTHYECKAST XUMUS.

3. KOMIIETEHIIUU OBYYAIOIIET' OCsl, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCIIMITJINHBI

B pe3yapTaTe OCBOCHUSA MUCLHUIINIMHBI CTYACHT OCBAaWBACT CJIICAYIONINEC O6HICI'IpO(1)€CCI/IOH2UII>-

HBIC KOMIICTCHIIUH

- TOTOB HCIIOJIBb30BAaTh 3HAHUS O CTPOCHHH BEIIECTBA, IIPUPOAEC XUMHUYECKOH CBSI3U B pa3iind-
HBIX KJJaccax XHUMHYECKUX COCIUHEHMH Ul TOHUMAaHUS CBOMCTB MAaTepUaIOB U MEXaHU3Ma XUMHUYe-
CKHX IPOIECCOB, MTpoTeKarouuX B okpysxkatoiiem mupe (OI1K-3).

B pe3ynpTaTe OCBOEHHUS MUCLUIUIMHBI CTYAEHT JOJDKEH AEMOHCTPHPOBATH CIEAYIOIIHE pe-
3yJIbTaThl 00yUYeHHS:

- 3HATh: 3HATh JJEKTPOHHOE CTPOECHHE aTOMOB U MOJIEKYJ, OCHOBBI TEOPUHU XUMHUUECKOM CBsI-
31 B COCIUHEHHSX PA3HOI'O THUIIA, OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHUX IMPOIECCOB,
METO/IbI OTMCaHUS (PAa30BBIX U XUMHUECKUX PABHOBECHH, XUMUYECKHE CBOHCTBA AJIEMEHTOB pa3Hy-
Heix rpynn [IC U UX BaKHEHIIHUX COEOHMHEHHH, CTPOEHHE U CBOHCTBA KOMILIEKCHBIX COEIMHEHUU
(OIIK-3);

- BJIAJeTh: HAaBBIKAMH IIPAKTUYECKOI'O IIPUMEHEHHUS 3aKOHOB XMMHUHU IIPH NTOCTAHOBKE U pea-
JM3alMU YKCIepUMeHTaIbHBIX uccienoBanuit (OIIK-3);

- YM€Tb: NPUMEHATH IIOyYCHHBIE 3HAHUSA B 00JaCTH XUMHH AJIS1 OCBOCHHUS oO1Ienpodeccuo-

HaJIbHBIX JUCLMIIIMH U PEelIeHus npodeccuoHanbHbIX 3anay (OITK-3).



4.

CTPYKTYPA 1 COAEP KAHUE JUCHUIIJIMHBI (MOZYJISA)

JIOTIOJTHUTEJIBHBIE I'JIABBI OBILEN U HEOPT AHUYECKOM XVMUU

OO01mas Tpy10eMKOCTb JUCLUILIUHEI COCTaBIsAET 6

3a4eTHBIX equHuL, 216 Jacos.

Ne | Pazmen mucnumn- Buner ygeOHOH paboTHl, BKItoYas camo- | O0beM DopMEI
/T | JTHHBI CTOSITENIBHYIO Pa0OTy CTYJEHTOB U TPy- | y4eOHOH | KOHTpO-
JIOEMKOCTB (B 4ac.) paboTeI ¢ | s ycre-
puMe- BaeMo-
HEHHUEM ctu (1o
HHTEpaK- | HeJeNsIM
TUBHBIX ceMecT-
METOJIOB pa),
(uac/ %) bopma
pome-
s = KyTOY-
g w = — "
3 = & 2 HO aT-
= = = S TeCTalUH
o, e 8 e = (110 ce-
3) = E = g, o & MecCT-
S | 5| 2|3 g | § |u |
(5} O | © =9 < o ¥ = pam)
O B | B = ~ &) ~
| 1 2 3 4 |5 6 7 8 9 10 11 12
1. | Kpanroso- 2 |1-]2 2 10 2/50
MeXaHHuYecKas 2
MO/JIeJIb CTPOCHHUS
aToma.
2. | Ilepuonunveckuit 2 |3-12 2 10 2/50
3aKOH U IIEPUO- 4
JIYecKas CHcTe-
Ma XHMHUECKUX
snementoB JI.1.
Memneneena.
' 3. | OKuCIUTETBHO- 2 5- 12 4 13 Pefitunr-
BOCCTAHOBUTE/Ib- 6 2/33,3 KOH-
HBIE IIPOLECCHI. TpoJib No
1
4. | Xumugeckas 2 7- | 4 4 25 2/25
CBSI3b U CTPOEHHUE 8-
MOJIEKYI. 9-
\ Mexmonexy- 10
; JSIPHOE B3auMO-
\‘ netictBue. Kom-
} IUIEKCHBIE COeU-
| HEHHUSL.
5. | PactBOpBI 2IIeK- 2 |11 2 8 15 3/30 | Peitrunr-




TpOUTOB. Teo-
pus IEKTPOJIH-
TUYECKOU HUCCO-
nuaiuu. J{ucco-
[{HAIUS] CUJIBHBIX
U c1a0bIX 3JIEK-
TpOIUTOB. JlHc-
COLIMAIHS BOJBL.
PacTBOpUMOCTH
MaJIOpacTBOPH-
MBIX COE€IUHEHUH.
[Ipoussenenune
PacTBOPUMOCTH.
['uapoau3 coen.

12

KOH-
TpoJib No
2

XuMmuueckas
TEPMOIUHAMUKA.
Tepmonunamuye-
CKOE paBHOBECHE.
XuMHuyeckas: Ku-
HeTHKa.
XHUMHYECKOE
paBHOBECHE.

20

4 /30

D1eKTpOXUMHYE-
CKHE CUCTEMBI.
DIEeKTPOAHBIE
mporeccel. ['anb-
BaHUYECKHUE dJIe-
MeHTBl. Koppo3us
METaJLI0B. DJIeK-
TPOJIH3.

17

18

22

4/40

PeiiTunr-
KOH-
TpoJib No
3

Bcero, yac

18

36

117

19/35.2

DK3ameH
45

1. KBaHTOBO-MEXaHHMYECKass MOJIeb CTPOCHHUS aToMma.

Conepxanue Kypca

CTpyKTypa OJJIEKTPOHHBIX 00OJIOYEK aTOMOB.

BonnoBass QyHKIHSA

H BOJHOBOC

ypaBHenue. [lonsatue opOutain. I'1aBHOE, OPOUTATEHOE, MATHUTHOE, CIHHOBOE KBAHTOBBIE YHCIIA.
KBaHTOBbIE YpOBHH W MOAYpoBHH. [IpaBmia

3aIl0JIHEHHsI JIEKTPOHHBIX opOuTanei. V3o0paskeHue 371eKTPOHHON CTPYKTYpPBI aTOMOB.

2. ®opmynupoBka Ilepuonudeckoro 3axona J[.M. MenzmeneeBa M CTpyKTypa COBPEMEHHOMH

CBOMCTB 2JI€MEHTOB H OJHOTHUITHBIX COEIUHECHHUH B NNepuoJax u rpymniax.

[TeprHOAHYECKON CHCTEMBI 3JIEMEHTOB. 3aKOHOMEPHOCTH HM3MEHEHHsI OCHOBHBIX XapaKTepHCTUK H

3. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHl. THIBI OKHUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX



npoiteccoB. OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC IPOLIECCHl B BOAHBIX PacTBOpaXx. OCHOBHBIE OKHUC-
JIATENH ¥ BOCCTAHOBUTEIU. METO/IbI COCTABIICHHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHHI.

4. Xumuueckas cBs3b. KonnuecTBEHHBIE XapaKTePUCTUKU. THIIBI CBSA3H.

KoBasieHTHas XUMHYeCKasl CBSI3b. XapaKTEpUCTHKA KOBAJIECHTHOM CBA3H C IO3HUIMH MeETO/a
BaJIEHTHBIX CBs3eil. OOMEHHBIN U TOHOPHO-aKIENTOPHBIH MeXaHH3M oOpa3oBaHus cBsa3u. CBolicTBa
KOBAJIEHTHOM cBs3u. ['uOpuau3amnust atoMHbeIx opOurtaneil. [IpocTpaHcTBEHHAs CTPYKTypa MOJIEKYJI.
[Topsaaok cBsA3M, G-, @- CBA3U. JIokanM30BaHHAsd H JIEJIOKAIM30BaHHAs KOBAJIEHTHAs CBS3b.
[TosisipHOCTH CBsA3EH U MOJIEKYIL

Honnas cBs3b. OCOOCHHOCTH HOHHOH CBsI3U. MeTainueckas CBs3b.

MexMoIeKyIsIpHOe B3aUMO/ICHCTBHE. OpueHTaluoHHOE, UHIYKIIHOHHOE U
JUCTIEPCHOHHOE B3auMoieiicTeue. BogopoaHas cBs3b.

5. PactBOphl. PacTBOpBI 3JE€KTPOJIMTOB M HEIIEKTPOIMTOB. I[Ipomecc aneKTpoauTHYECKON
mucconmanuy. CremeHb M KOHCTaHTa aucconpanud. OCOOEHHOCTH CHIIBHBIX  3JIEKTPOJIMUTOB.
AxtuBHag KoHueHTparusa. KospGHUIMEeHT aKTUBHOCTH M €ro 3aBUCHMOCTb OT HOHHOH CHIIBI
pacTBopa.

XapakTepuCcTHKa pacTBOPOB cIa0BIX 3JIEKTPOJUTOB. Jlucconuanus ciaadbIX 3JIEKTPOIHTOB.
3akoH paszbapnenust OctBanbpia. Juccouumanuss Boxapl. KoncranTa auccoumanuu BoAel. FonHoe
npousBeieHne BoAbl. Bomoponuslil mokaszarens pH. Ceasp mexay pH u pOH.

[IpousBeneHHEe paCTBOPUMOCTH MATIOPACTBOPUMBIX COETHHEHUI.

['upponus costelt. Ouenka pH cpensl.

6. OCHOBHBIE  ITOHSATHS XHMHYECKOH TEepMOAMHAMUKM: TepMOJMHaMUYecKas CHCTeMa,
mapamerp, QyHKIHsL, Iponecc. TUIBl TEpPMOJIUHAMUYECKUX CUCTEM.

[lepBBIif 3aKOH TEPMOJHHAMHKH, €r0 IPUMEHEHHE K H300apHBIM YCIOBHUSM IIPOBEICHUS
nporecca. 3akoH ['ecca. Tepmoxumuueckue pacuetel. CrencrtBue u3 3akoHa ['ecca. OmpeneneHue
TEIUIOBBIX 3(PPEKTOB XUMHYECKUX PEaKIUid MPU CTaHIAPTHBIX YCIOBHUSX.

BTtopoif 3akoH TepMOAMHaMHKH. OHTponus. H3obapHo-n3oTepmuueckue — yCIOBHS
mpoBeAeHUsT Tmpouecca. OHeprust [uO6ca. HampaBieHue caMONpPOU3BOJBHOIO MPOTEKAHHS
mporecca.

XUMHUYECKOEe PABHOBECHE. YCIIOBHS XHUMHUECKOrOo paBHOBecCHS. DaKTOphI, BIUSIOLIME HA
cocrostuue paBHoBecus. Ilpunnun Jle-lllatense. Koncranta paBHOBecus. Ee B3auMOCBS3b €
sHepruel ['udbea.

Xumuyeckass KuHeTHka. IToHsTHE ckOpocTH XHUMHMueckoW peakuuu. Ee 3aBUCHMOCTB OT
MPUPOJBI ¥ KOHIGHTpAIlMM peareHTOB, TemrepaTypbl. [lopsook U MOJIEKYISPHOCTH DPEaKIMH.
KoHcTaHTa CKOPOCTH, €€ 3aBHCHMOCTB OT TeMIIepaTyphl. Y paBHEHHE AppeHuyca.

7. DNEKTPOXMMHYECKHE  IPOLECCHL.  OJNEKTPOAHBIM  MOTeHUHal. YpaBHeHHe Hepucra.

[NanpBanuyeckuit anement. 3J[C.



Koppo3ust MeTa/ioB. MeTo/Isl 3allUTEl OT KOPPO3UH.
Dnextpornu3. Kartomsble W aHOIHBIE MPOLECCHL. ODJNEKTPOIU3 C aKTUBHBIM W HHEPTHBIM aHOJIOM.
OCHOBHBIE 3aKOHBI dJIeKTpoH3a. [1epBriif 1 BTOpoii 3akoHEl Dapanes.

[TpuMeHeHue 3IeKTPOIIH3a.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HA

[TpenoaHeceHne TEOPETUIECKOTO MaTepyalla OCyIECTBIIETCS KaK B BUAE YCTHBIX JICKIHH, TaK
1 C IPUMEHEHHEM JJIEKTPOHHBIX CPE/ICTB 00yueHus. B kadecTBe N1eMOHCTPAlMOHHOIO MaTepHana
ucnone3ytorest [Tepuoamueckas cucrema J[.M. Menneneesa 1 Apyrue CipaBOYHbIE MaT€PUAIBL.

HekoTopble pa3iesipl TEOPETHYECKOTO Kypca pacCMaTpUBAIOTCS € HCIIOIb30BAaHUEM
olepesKarolieil caMOCTOSTeTbHOM pabOThI: CTYIEHTHI OTy4YaroT 3aJJaHUE HAa H3yYEHHUE HOBOTO
MaTepHaia 10 ero U3JI0KeHHUs Ha JIEKIHUH.

Jlnsg JIydinero OCBOCHHS TEOPETHYECKHX OCHOB B IIPOLECCE H3YUCHHS AUCIMIUIMHBI
HCIIOJIB3YIOTCS TabopaToOpHble paboThI, MO3BOJISAIOMINE HATVIAAHOIO IPEICTaBUTh MHOTHE XUMUYECKUE
nporteccel. ['pynmosast paboTa B XHMHYECKOH JIAOOPATOPHH CTUMYJIMPYET
COIJIACOBAHHOE B3aMMOJEHCTBHE MEXIY CTYACHTaMM, OTHOLICHHsI B3aUMHON OTBETCTBEHHOCTH U
corpyaauyectBa. JlabopaTopHble paboThl BBIIONHAIOTCA 1O «JlaGopaTopHOMY NpakTHKyMy IIO
XHMHHY», pa3pabOTaHHOMY INPUMEHHTENBHO A CTyJEHTOB XHMHUYeckoro mpoduius. IlomydyeHHsle
SKCIIEpHMEHTAIbHBIC JaHHBIE 3aMHCHIBAIOTCS CTyJeHTaMU B pabouyro Terpais. [lo uToram xaxmoi
nabopatopHOit paboTHI CTyAEHT 0(hOpMIIsieT TUCbMEHHBIH OTUeT.

Hanmgue Takoro rnpakTUKyMa [MO3BOJISIET CTYA€HTaM 3apaHee MOATOTOBUTHCSA K COOECeTI0BAaHHIO

WJIH TECTUPOBAHHIO MPH «3aIIUTe» KOHKPETHOH 1abopaTopHOi paboTHL.

6. OIEHOYHBIE CPEACTBA JJIS1 TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTH, ITPO-
MEKYTOUYHOM ATTECTAIIMA ITO HTOT'AM OCBOEHMSI
JIUCHUILIAHBI H YYEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-
HOM PABOTHI CTYJIEHTOB

JI71st TeKyIero KOHTPOJIsI yCIIEBAEMOCTH CTYACHTOB UCIIOIB3YIOTCSI PEUTHHT-KOHTPOJIb, a TaK
K€ IPOBEPOYHBIE Pa0OTHI (TECTHI) AL KOHTPOJISI CAaMOCTOSTENbHOM paboThl. [IpoMexxyToUHO# aTTe-

CTalMeH 10 UTOraM OCBOCHHS JUCLHUILIUHEI SBJISIETCS YK3aMEH.

IIpumepor 3a0anuil 015 NpoGeOeHUss PeUMUHE-KOHMPOISL:



Peiitunr-konTposs Nel.

1. OueHuTe SHEPTUIO0 HOHU3ALUU HOHA §*10
a) 11000 »B
6) 8000sB
B) 15000 aB

F) 3Ty BCJIMYHHY OLICHUTE HEBO3MOXKHO

2.HeWTpaapHBI aTOM HEKOTOpOro rasa o0iajaeT cleayloluM HaOOpOM IIOJHOCTBIO 3amoJ-
HeHHBIX opOuTaneii: 1s, 2s, 2p, 3s, 3p, 3d, 4s. 13 aToMOB Kakoro »j1eMeHTa COCTOUT ITOT ras?

a) Ar

0) As

B) Zn

r) Ga

3.3aKOHYHUTH YpaBHECHHUE OKHUCIIUTEIIbHO- BOCCTaHOBUTEIBHON pe€aKnuu:

Na, S, O3 + NaClO + H, SO4 =

4.TTepoKcHI BOOPO/I1a B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX SIBIISIETCS:

a) BCera TOJIbKO OKHCIUTEIEM

0) Bcerja TOIbKO BOCCTAHOBUTEIIEM

B) MOKET OBITh KaK OKHUCIHTENIEM, TaK U BOCCTAHOBUTEIIEM

I') HE MPOSIBJISIET HU OKUCIUTEIBHBIX, HU BOCCTAHOBUTEIBHBIX CBOMCTB MPU CTAaHAAPTHBIX YCIIO-

BHAX

5.MoH nmepMaHranara B IIEJIOYHOM PacCTBOPE BOCCTAHABIMBACTCS J0:
a) wosa Mn™

6) oxcuaa MnO,

B) HOHA MnO,>

F) HE BOCCTaHaBJIMBAETCS BOOOIIE

6.I'uppoxcnn xenesa (II) nomydaror B3aumoelicTBueM cynbgara sxenesa (II) ¢ pactBopom rua-
pokcuaa HaTtpus. B pesynprare peakuuu odpasyercs Oenblif CTyI€HUCTBIH 0CaloK, KOTOPEIM mocre-
IICHHO OCaXXaacTCsi Ha AHO HpO6HpKH. Ecmu OCTOPOXHO CJIUTH XXHUIAKOCTH U HOG&BI/ITB K oCaJKy HE-
CKOJIBKO KaIleJlb pacTBOpa IEPOKCHJA BOAOPOAA, LIBET Ocaaka IOMEeHsAeTcs Ha Oypeiid. Hamuimmre

ypaBHEHHA 00€HX peaKlMi H yKa)kKUTe, YEM BO BTOPOH peaKLUH SBIISETCS IEPOKCH BOAOPOA.



PefiTiHr-KOHTpOIB No2

1.J11st coenunennit PCls u NbBrs rubpunusaius (komOunaiwst) opburasieli NeHTpaIbHOTO aTo-
Ma COOTBETCTBYET BapuaHTy dsp’. B 3ToM clydae MOJEKyia HMEET CIeIykolliee TeOMETPHUECKOe
CTpOCHUE:

a) JIUHEHHOE

0) U30rHyTOE

B) TETpa’ap

T) TPUrOHAIbHAs TUpaMuIa

1) OKTasap

2.Munukatop GeHondTalenH B MIEJOYHON Cpelie MEHSIET OKPAacKy :
a) C 3eJIeHOM Ha XKEeJTYIO

©) ¢ KpacHOIi Ha (pHOIETOBYIO

B) ¢ O€CLIBETHOH Ha JTUJIOBYIO

r) ¢ OeClBETHON Ha MAJIMHOBYIO

3.KakoBa KOHIIEHTpallis HOHOB BOAOPOAa B pacTBope, pH xotopro cocraisier 4,307
a) 5x107

6) 6,5x107

B) 0,1

r) 0,5

4.Haubosee CHIBHON KHCIOTOM M3 IPUBEIECHHOIO Psijia SBISETCS:
a) HCIO4

6) H,S

B) HySO4

r) HF

5. THAPOIH3Y TOJIBKO 11O KATHOHY IIOJIBEPrarloTCs COJIH, 00pa3oBaHHEIE:
a) aHMOHAMU CHJIBHBIX KHCJIOT U CUJIbHBIX OCHOBaHUU

0) aHHOHAMH CJIa0BIX KUCIIOT U ¢Ia0bIX OCHOBAHUU

B) aHHOHAMH CHJIBHBIX KHCJIOT U CJIa0bIX OCHOBAaHHUH

') aHHOHAMH cJ1a0bIX KHCJIOT U CUJIIBHBIX OCHOBAaHUM

6.Paccautats pH 0,015 H. pacTBOpa ruapokcuaa HaTpHS.



PelituHr-KOoHTPOIb Ne3

1.OHTponus BO3pacTaeT IpH:
a) TUIABJICHUHU TBEPIBIX Tell

0) KpUCTAJUIM3aLUU PaCTBOPOB
B) KpHCTAIIM3allUU PACIUIaBOB

T) UCIIAPEHHUH JKUIKOCTEMH

2.IToBBIlIeHHE TeMIIepaTyphl B PaBHOBECHOM XMMMUYECKOM IIpOIlecCe CIBHTaeT paBHOBECHE B
CTOPOHY:

a) 9K30TepPMUYECKOH peaklIuu

0) PHIOTEPMHUECKON pPEeaKIHH

B) HE BJIMSIET Ha CIIBUI PABHOBECHS

') B CTOpOHY 00pa3oBaHus O0JIBIIEro Yrcia MOJIb ra3000pa3HbIX IPOIYKTOB

3.0npeﬂenmb, BBIIAACT JIKX OCaJOK IPH CJIMBAHHUH PABHBIX 00BEMOB HUTpaTa cepe6pa KOHIICH-

Tpauuen 10°M u OpoMuIa Kajius KOHIIEHTpaluen 10 m.

4HpI/I 3JIEKTPOJIM3€ BOAHOI'O pacTBOpa Xopuaa HaTpusl C HHEPTHBIM aHOAOM Ha KaToa€ U aHOJC

BBIJICTISFOTCS:
a) Ha KaToJie HaTpUMH, Ha aHOJE - XJIOP
0) Ha KaTo/e BOJIOPO, Ha aHOJE - KUCIOPO.
B) Ha KaTOJIE€ BOJOPO/, Ha aHOJE — XJIOP

I') Ha KaTo/ie KUCIOPO/, Ha aHOJE — XJIOp

5. LIMHKOBOE MOKPBITHE XKEJIC3HON AETAIH SBJISCTCH:
a) KaTOJTHBIM

0) aHOIHBIM

B) IIOJIyIIPOBOAHUKOBBIM

I') HHEPTHBIM

6.ITpu as1eKTpoIn3e BOAHBIX pacCTBOPOB BCEX COJIEH Ha KaTogax He BBIIEISCTCS METaL:
a) XJIOpUJ HATpHs, XJIOPHJ LIMHKA, XJIOpUI cepedpa
0) cynbdar nuHKa, cyasdar Mean, cyabdar xeaesa

B) XJIOpHJ QJIIOMUHHUS, CyJIb(haT HATPUs, GTOPUI KaTIbIIHSI



KonmponvHvie 60npocl 015l NpoGeOeHUs NPOMEXCYMOYHOU ammecmayuu (60npocl K 9K3AMEHY).
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Ctpoenue aroma. [J1aBHOE KBAHTOBOE YHMCIO: (DHU3UYECKUH CMBICI, YUCICHHBIC 3HAYCHHU.
OcHOBHOE ¥ BO30YXIEHHOE COCTOSIHME aTOMa.

Tennosoil 5GheKT XUMHYECKOH peakiuu. DK30TEPMUYEKHE U SHIOTEPMUYECKUE PEaKIUH.
3akoH ['ecca.

Crpoenne atoma. OpOUTaNbHOE, MAarHUTHOE M CIIMHOBOE KBAHTOBBIE 4MCia: (Qu3MuecKuit
CMBICJI, YMCJIEHHBLIE 3Ha4YeHHsA. OJEKTpOHHbIe opOutanu. Mx reomerpuueckas ¢opma u
OpUEHTALHsI B IPOCTPAHCTBE.

CaMOIpOU3BOJIBHBI XUMHYECKHH Ipolecc. DHTPOIMS CHUCTEMBL. BTOpoll 3akoH TepMo-
JTMHAMHKH.

CtpoeHne atoma. DJIeKTpoHHBIe opOuTand. [IpaBuia 3amojHEHUA: NPUHLUUI HAaUMEHbLIEH
sHepru, npasmia Kieukosckoro, npuniun [layau, npasuio XyHna.

VCII0BHS caMOIIPOH3BOJIBHOIO IIPOTEKAHMsI XUMHUECKUX peakiuil. Dueprus ['udoca.
[lepuonnyeckuii 3axoH J[.M.MenneneeBa. Ilepuoamyeckas cHcTeMa 3JIEMEHTOB Kak
rpaduueckoe U300paXkeHHe 3TOro 3akoHa. DU3MYECKHH CMBICI HOMEpa IMEpHOAa, TPYIIIBI
U I[OJArPYIIIBL.

[Teproauyeckrue CBOMCTBA 3JIEMEHTOB: DHEPTUs HOHU3ALUU, SJHEPIHUsI CPOJCTBA K JJIEKTPOHY.
V3meHeHue CBOMCTB B [IEPHOJAX U IPyIIIax.

[leprionnyeckue CBOMCTBA 3JIEMEHTOB: JJIEKTPOOTPHLIATENBHOCTh, OKUCIHTEIbHAS U
BOCCTaHOBHTEJIbHAS aKTUBHOCTD. VI3MEHEHHE CBOICTB B IIepHOIaX U IpyIax.

[lepBblil 3aK0OH TEPMOJUHAMHUKHI. DHTAIBIHS TEPMOIUHAMHYECKOM CHCTEMBI.

Xumuyeckasi CBsi3b. KoIHYeCTBEHHbIE XapaKTEPUCTUKU XHUMHUYECKOW CBS3M: OSHEPrus,
JJIMHA, BA&JICHTHBIC YIJIBI.

BTopoii 3aK0H TepMOJUHAMHUKHA DHTPONHUS TEPMOAUHAMUYECKOH CHCTEMBI.

. KoBanentHass cBs3p. Metoq BajieHTHBIX cBsi3eil. OOMEHHBIH MexXaHH3M 00pa3oBaHHSL.

VYc1oBUsI BOSBHUKHOBEHUS G- U TT- CBSA3EH.

HeoOpatuMbele M oOpaTUMBle XHMHUECKHE peakUuH. lI3MeHeHHe CKOpOCTH mpsiMON H
oOpaTHON peaklMil B XOA€ peakuuu. XHUMUYECKOoe paBHOBecue. KOHCTAaHTa XMMHUYECKOTO
paBHOBecHsl. CBsA3b KOHCTAHTBI paBHOBECHs ¢ U3MEHEeHHeM >Hepruu [ uboca.

KoBanentHas cBs3b. Meron BaJeHTHBIX CBsizeil. J[OHOPHO-aKLENTOPHBIM MEXaHH3M
obpazopanus. [loHsaTHE TOHOpaA U aKLENTOopa.

Tepmoxumus. 3akoH I'ecca. IlepBoe u BrOpoe cneacTBue u3 3akoHa Iecca. Pacuer
TEIIOBBIX 3P (HEKTOB XUMUYECKUX PEaKIIHH.

OOpaTHMBle XMMHYECKHE peakIUHd. XUMHUYECKOE paBHOBECHE: BIMSHHE H3MEHEHHs
KOHICHTPAl¥ BELIECTB, NPUHHMAIOLIUX YYacTHE B pPEaKIHUH, BHEIIHErO MaBIEHHSI H

TEMIIEPATYPhI HA COCTOAHHUE XUMHYCCKOIO paBHOBECHS. HpHHI_[I/IH Jle-IllaTemne.



18.

19.

KopagenTtHas cBsi3b. MeTOI BAIEHTHBIX CBA3eil. [MOpHauM3alys AaTOMHBEIX OpOHTAlEH:
TIOHSTHE, BUJBIL, TeOMETpHYECKas (hopMa MOJIEKYJT C THOPUIHEIMA OPOUTAJIAMH.
Pacteopel.  PactBopenue. CBolicTBa  pa30aBlI€HHBIX  PacTBOPOB — HEAJIEKTPOJIUTOB:

ocMoTHueckoe napiienue (3akoH Bant-I'odda).

.KoBanentnas cBsizb. MeTon BaleHTHBIX cBs3ei. CBOWCTBAa KOBAJICHTHOH  CBS3H.

Jloxanu3oBaHHas U ASJIOKAIM30BaHHAA KOBAJICHTHAs CBA3b.

. XUMHUECKasl CBS3b. HOHHpHaSI H HCIOJIApHAasA KOBAJICHTHAsA CBA3b. I[HHOHBHbIﬁ MOMCHT H

>} ek TUBHBIH 3apsi KaK XapaKTePUCTHKH MTOJIPHOCTH KOBAJICHTHOH CBSA3H.

. HOHﬂprle U HEIOJIAPHBIE MOJICKYJIbL. OnpeneneHHe CYMMApHOIo JUIIOJIBHOTO MOMCHTA.

Casi3b IPOCTPAHCTBEHHON KOHUTYPAI[MK MOJIEKYJIBI U €€ ITOJIIPHOCTH.

2 PaCTBOpLI BJICKTPOJIUTOB. OCHOBHEIE ITOJIOXKECHHUA TEOpUH BHGKTpOIII/ITH‘{GCKOﬁ

JUCCOLHAaIuH. CuipHEBIE U cl1a0bIe SJICKTPOJIATEI. CreneHsp JAUCCOIHAIUU 3JIEKTPOJIUTOB.

. MloHHas cBsA3b. YCIOBHS U MexaHH3M oOpazoBaHus. CTeneHb MOHHOCTU cBs3H. CBolicTBa

HOHHOHY CBSI3H.

. Jlucconmanysi  CUJIBHBIX  JJIEKTPOJUTOB. AKTHBHas  KoHIeHTpauus. Koapounuent

AKTUBHOCTH MOHOB, €T0 CBS3b C HOHHON CHJIOH pacTBOpa.

‘ I[I/ICCOLIHaL[I/ISI cl1a0dbIX 3JICKTPOJIUTOB. Koncranta gumcconmaruu. CBS3b KOHCTAHTBI

JHCCOIMAIIMU U CTEIICHH AUCCOIHALUU (3aKoH pa3daBieHuss OCTBAIBAA).

.IIHCCOHH&III/ISI BOJBbI. KoncranTta Jucconuanud BOJIBI. HonHoe IIPOU3BEACHUE BO/JEI.

BomopoaHelii ¥ rHAPOKCUIIBHBIH ITOKa3aTellH.

. l'naponus coneit. [Tonsarue crenenu ruaponusa. Koncranra rugposnusa.
. Metayummyeckas cBsizb. MexanusM o0pazoBanusi. CBOHCTBa META/UTHYECKOM CBA3H.
. PacTBOpHMOCTH MaJIopacTBOPUMBIX coenuHeHuil. [Ipon3BeieHHe pacTBOPUMOCTH.

. MexxmornekyasipHoe  B3aumopeiictBue. Bau-mep-BaampcoBel  cmibl. OpueHTaIMOHHOE,

HHAYKIOHXOHHOEC, JUCIIEPCHOHHOC B3aMMO/ICHCTBHE: YCIIOBHUE U ME€XAaHH3M BO3HHKHOBCHHII.

. DNeKTpoxumus. [‘aJlbBaHMYECKHE OJJIEMEHTHL. MeTalmudecKkue JJIeKTpoabl. MexaHu3M

BO3HHUKHOBCHHUS 3JICKTPOJHOI'O IIOTCHIHAJIA. YPaBHeHI/IC HCpHCTa.

. DNeKTpoxuMusl. ['aJlbBaHUUYECKHE OJE€MEHTHl. ['a30BbIe 3JIEKTPOABL. BOIOPOIHBIN 3ieK-

Tpoa. YpaBHeHue HepHcTa 11t BOZOPOAHOTO 3IEKTPOaa.

. Onexktpoxumus. l'anbBaHuYeckue 371eMeHTHL. [anbBaHudeckud snemeHT JlaHuamsi-SIkobu.

Dnextpoasmxkymas cuia (31C).

s SHCKTpOXI/IMH‘{eCKaH KOppoO3usi: INPpHYHHbBI BO3HHKHOBCHHS, MCEXAHHU3M IIpolecca, METOIbI

3allUThI.

. MSX(MOHCKY.HSIpHOC B3aUMO/ICHCTBHE. BOI[OpO)IHaSI CBA3b: YCJIOBHA H  MECXaHHU3M

BO3HHKHOBCHHA.

. Dnextponus. KaToaHsie nmporeccol.



38. DnexTponu3. AHOIHBIE IIPOIECCHL

39. Xumuyeckas KuHeTHKa. [IoHsITHE CKOPOCTH peakiud. MIrHOBEHHAs U CPETHSAS CKOPOCTE.

40. Xumuueckass kuHetrka. OCHOBHBIE (DAaKTOpBI, BIMAIOIIHE HAa CKOPOCTH XHMHYECKOH
peakuud. IIpupojia peardpylollUX BEIECTB. DHEPrusl aKTHBAlMM PEAKIMH. YpaBHEHHE
Appenuyca.

41. Xumuueckas kuHeTHKa. OCHOBHBIE (DAKTOpHI, BIUSIOIIME HA CKOPOCTH XHMHUYECKOU
peakiuu. KoHIEHTpalMu pearupyromux BemecTB. Kunerudeckue ypaBHeHHs. Ilonarue
IIPOCTHIX U CJIOKHBIX PEaKIIHH.

42, Xumuueckas kuHeTHKa. OcCHOBHBIE (DaKTOpBI, BIHUSIOUIHME HA CKOPOCTH XHMHUYECKOH
peakiiy. 3aBHCHMOCTh CKOPOCTHU PEAKIMU OT TEMIIEPATyPHIL.

43, Xumudeckass kuHeTHKa. Karanu3. BiusHue kartaiuszaropa Ha OHEPIHIO aKTHBALlMH

peaKIUu.

Bonpocul 015 nposedeHis KOHMPOIs CaMoOCmOAmMeNbHOl pabomul:
IIpumep. Bapuant Nel.
1.Hamucars sMnupuyeckue u rpadpudeckue GopMyibl CIEIYIOIIX COSIUHEHUH]:
Cunpun Kaneiwst, 1udochopHas KUCIOTa, THAPOKCHA O0apus, XJIOPHATHAPOCU aTIOMUHHMS, TUTHIPO-
oprodocdar maraus, okcua dochopa (V), LHaHHU KaIud.
2.Ilpu HefTpanu3anuy KUCIOTHI €KUM HaTpoM Ha 1,125 r kucnote! pacxoayercs 1 r cyxoro
€IKOr0 HaTpa. BEMUCIUTE MOJIBHYIO MacCy 3KBUBAJICHTA KHCIIOTHI.
3.PaccuntaTh, Kakoit 00beM BObI HeoOXoaumo no6aBuTh Kk 90 Mt 0,25 H. pacTBopa cynbdara
xpoma juts mosrydenust 0,01 M pactBopa 3TOMH COJIH.
4.0mpenenuTh, BO3MOXKHA JIM IaHHAs OKUCIUTENBbHO-BOCCTAHOBUTENIBHASA peakius. Eciau pe-
aKI[Hs BO3MOXKHA, HATUIIUTE YypaBHEHHE!
HCrO, + KBrO; + HCIl =
5.0mpeaeuTh BAJICHTHOCTh U KOOPAMHALMOHHOE YHCIO KOMILIEKCO0Opa3oBares, BCe BU/BI
XMMHYECKOH CBSI3M U THI THOPHIM3allMHd BAJICHTHBIX OpOuTalell, MpOCTpaHCTBEHHYIO CTPYKTYpPY
KOMILIEKCa, HAlTHCATh YpaBHEHHE TUCCOIHAINY U BBIpa)KeHHE KOHCTAaHThI HECTOMKOCTH KOMILIEKCA:
[Pt(NH3)2(H20)2](NO3)2;  Nap[PtCly]
6.BeIYncIUTh CTAHAAPTHEIE YHTAIBIINIO, SHTPOIHIO U 3Hepruto ['ub0ca s cienyromei peak-
uwu. CaenaTh BBIBOJ O BO3MOXKHOCTH NIPOTEKAaHUs pPEeaKlUU IPH 25°C. Ecin IIpY yKa3aHHBIX YCJIOBHU-
AX [IPOTEKaHHe PEeaKlUd B IPSIMOM HaIpaBICHUH HEBO3MOXKHO, BELICHUTH, ITOHMIET M peaklus IpH

APYTHX TeMIepaTypax?
4NH3(r) + 5OZ(F) = 4NO(r) + 6H20(,—)



7 .HamucaTb B MOJIEKYJISPHOM U KpaTKOH HOHHOW (hopMe ypaBHEHHs THAPOJHM3a CIEAYIOLIHX
costeit. Ecu ruapou3 HIET [0 CTaAMsIM, HalluCaTh ypaBHEHHS THAPOJIM3a II0 CTAIuAM. YKas3aTh, KaK
MeHsercs 3HaueHue pH cpensr:

XJIOpH/I ATIOMUHUS, alleTaT HaTpHsl, CyIb(GUI aMMOHHUS, CylIbGaT MeIH, IHaHH HATPUS
8.Paccuntars DJ]C rapBaHHYECKOTO JJIEMEHTA:
Pt,H,/0,1 M NH4OH]||0,01 M AuNOs/Au
9.Hamucath ypaBHEHHUs peaklui, IPOTEKAIOMMUX Ha TPa)UTOBBIX JIEKTPOIaX, PU JIEKTPOIIHU-
3¢ BOJHBIX PAaCTBOPOB CIEAYIOIIUX COSAUHEHHH:
KzCI’207, AuCI3, Zn(NO3)2
10.CocTaBUTh 3JIEKTPOXUMHUYECKHE CXEMBI KOPPO3HMOHHBIX MHKPOTaIbBAHONAD H HAIHKCATh
ypaBHEHHsI peakInii, MPOTEKAIOLUX Ha aHOJAHBIX U KaTOAHBIX y4acTKax, €C/Id JaHHBIN y3el TOMEeLIeH
B KHCIYIO Cpely; HEHTpalbHYyIO Cpely; LIETOUHYIO Cpeldy. Y3esl COCTOUT U3 XPOMOBOH IUIACTHHEI,

MIOKPBITOHM HUKEIEM (IIPH MOBPEXKIAECHUHU IIOKPBITHS).

Temamuxa nabopamoprvix pabom no Kypcy
1. CpolicTBa 3IEMEHTOB B 3aBUCUMOCTH OT UX I0J10keHHUs B [lepuonuueckoit cucteme (4 ).
2. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIE peakiuu (4 ).
3. Kommekcusle coequnenus (4 4).
Omnpenenenne pH pacTtBopoB (2 ).

['unponus coneit (4 4).

4
5
6. IIpousBeneHue pacTBOPUMOCTH (2 4.)
7. KuneTtnka XMMHYECKUX peakuui (4 u).
8. Xumuueckoe paBHOBecue (4 4.).

9. TagpBaHWYECKHE 3JEMEHTHI (2 H).

10. DnexTpoxuMHu4eckas Koppo3us (2 u).

11. Dnexrponus (4 v).

7. YHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCITUII-
JIMHbI

a) OcHoBHas JHTeEpaTypa:
1. babxos A.B. O6mas u Heopranudeckast Xumusi: yueOHuk - M.: [DOTAP-Menua, 2014. - 384
c. http://www.studentlibrary.ru/book/ISBN9785970429235.html
2. Jlenucosa B.B. O6mas u Heopranudeckas XuMusi: yueGHoe mocobue- Pocros H/]] : DeHuUKC,

2013. - 573 c. http://www.studentlibrary.ru/book/ISBN9785222206744.html



3. Komaun A.B. O6mas xumus: yueOuuk - M.. DOTAP-Memuma, 2014. - 400 c.
http://www.studentlibrary.ru/book/ISBN9785970429563.html

4. Cunopos B.W., [Tnatonosa E.E., Hukudoposa T.I1.: O6mas xumus - YueOHHK - M.:
UsznarensctBo ACB, 2013. -272c.
http://www.studentlibrary.ru/book/ISBN9785930938869.html

0) JlomoiHUTeIbHAS JIHTEpaTypa:

1. I'pubanosa O.B.O6mas u Heopranuueckas xumMus: - PoctoB H/J] ®enuke, 2014. - 189 c.
http://www.studentlibrary.ru/book/ISBN9785222226834.html

o

. Mudraxosa H.III. OO1mas u Heopranudeckas XuMusi: yued.-metos. mocodue - Kaszaus :
UsnarensctBo KHUTY, 2013. - 186 c.
http://www.studentlibrary.ru/book/ISBN9785788214887.html

. Exdumon B.M. Obmas u Heopranudeckas xumus. - M.: Abpuc, 2012. - 286 c.
http://www.studentlibrary.ru/book/ISBN9785437200377.html

wo

4. Kysypman B.A., Uepnora O.b, lumenko C.B. YueGHoe mnocobue mo XUMHH IS
CTYZECHTOB HEXHMHYECKHX HanpasiaeHu 4. [I. — Bal'V, Baagumup, 2012. - 91 c.

5. Kysypman B.A., lugesko C.B. u ap. IIpakTukyM 1o XuMuu sl CTYACHTOB HEXHMHUYE-
CKHX HamnpaieHud. Brmagumup: - Bal'Y, 2015. - 87 c.

6. Opnun H.A., Kyzypman B.A., Jlunenko C.B. [IpakTuKyM [UIsi CAMOCTOSITEIEHON PabOTEI

10 XMUMHUH JUJIS1 CTYI€HTOB HEXUMUUECKUX HanpasieHul— Bal'yY, Bragumup, 2011. - 86 c.

B) IIporpammuoe obecnieuenue u MHTEepHET-pecypcehl:

—_

http://www.scirus.com

i

http://www.iupac.org

[0%)

http://www.anchem.ru
http://chemteq.ru/lib/book

http://www.elsevier.com

http://www.strf.ru/database.aspx

4

5

6. http://www.uspkhim.ru

7

8. http://www.chem.msu.su
9

http://chemistry.narod.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAITIJINHBI

B kauectBe ACMOHCTPAaTHOHHOI'O MaTepHaia HCIIOJIB3YIOTCA:



1. Jlexuuu: GyMaXKHBIH ¥ 3JIEKTPOHHBIN BapHaHT, IPE3CHTALMH (CIakIb).

2. Tlposepounbie pabOTHI (T€CThI) — OyMaXKHBIA U 3JIEKTPOHHbBIA BapUaHT.

3. PeHTHUHr-KOHTPOJb — OYMaKHBIH U 3JIEKTPOHHBIH BapHaHT.

4. TaOmuisl — 3JEKTPOHHBIM U OyMaXXHBIA BapHaHT.

5. TemarMka ¥ ommcaHue JIabOpaTOpHBIX padOoT (CIeNHaJbHO pa3padOTaHHBIA M H3IaHHBIA
n1ab0paTOPHBIH PAKTUKYM UIS CTYIEHTOB HEXMMHUYECKOTO HaIlPaBJICHHUS ).

6. Habop XMMHYECKHX PEaKTUBOB K Kax10H 1a00paTopHOH padoTe.

7. JlabopaTOpHBIE YCTaHOBKH, 000pyIOBaHHE.

[Iporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeboBaHusmMu PI'OC BO mo HampaBiIeHHIO

noarotosku 18.03.01 «XuMudeckas TexHoaorus» (baxkagaBpHar).
\

Pabouyro nporpaMmMmy coCTaBUII \V\a WA \F cT .npenonararens Junenko C.B.
PeriensenT _ '\//Zf”F HayuyHbli coTpyaauK OO0 «BMT», k.x.H. Tperpskos A. B.
[TporpaMma paccMOTpeHa u 0100peHa Ha 3acelaHHH KapeIpbl XUMHH
) O (D¢ g
[Tpotokon Ne_ = ot 2- 09, 201 € r.
3aBenyromuil Kageapoi XUMHH (1) Jiria KyxTun B.A.

7/

7/
Pa60qaﬂ nmporpaMma paccMOTp€Ha Hu 01106peHa Ha 3aCCoaHUuHu y‘{e6HO-MeTOI[I/I‘-IeCKOﬁ KOMHCCHHU

nanpasiaenus 18.03.01 «Xumudeckas TEXHOJIOTH»

Mpotoxkon Ne_ 7 or 5. L% 201 € .

7
[Ipencenarens KOMUCCHH Z 7 ITanos 1O.T.
- Z



JIACT NIEPEYTBEPKIEHHA
PABOYEU IMTPOT'PAMMBI U CHUTIJINHBI

Pabouas nmporpamma o00peHa Ha
[Iporoko:n 3acenanus kadeaper Ne

3aBenyronuii kadeapoi

yueOHBIN Tof

Pabouas nporpamMMa o00peHa Ha
[TpoTokoun 3aceganus kadeapsl Ne

3aBenyrouruit Kadeapoi

Pabouas nporpamma ogo0peHa Ha
[Iporoxo: 3acenanus kadenpst No

3aBenyromuit kadeapoi

PaGougas nporpamma ogoOpeHa Ha
[TpoToxou 3acenanust kapeaper No

3aBenyromui kaheapoit

oT roma
y4eOHBIH IO/
oT roga
yueOHBIN TOx
oT roga
y4eOHBIH roj
oT roja




