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1. Ilesm ocBOeHUS AMCUUILIMHBI.

e u 3apa4M AMCUUILIMHBI

K 0CHOBHBIM 1eJIAM OCBOCHUS TUCIHUILIAHBI « XUMHUS» CIHELYET OTHECTH:

— (hopMHUpOBaHKHE HABHIKOB COBPEMEHHOTI'0 XUMHYECKOT'O MBIIIJICHHUS,

— (hopMHpoOBaHKE HABBIKOB HCIOJIB30BAaHUS XMMHUYCCKHX 3HAHMM M YMEHHUH B ITpaK-
TUYECKOM JICATCIIbHOCTH;

— BOCHUTAHUE Yy CTYJIEHTOB XUMHUYECKON KYJIbTYPhI, KOTOpasi BKJIIOUaeT B ceOs BbIpa-
OOTKYy TIpeACTaBJICHUA O POJU U MECT€ XMMHH B COBPEMEHHOM MUpE, NMOTPEOHOCTH
KPUTUYECKHA OCMBICIIMBATh M HUCIOJIb30BaTh ISl MOMOJHEHUSI CBOMX 3HAHWUN aHAJIM-
TUYECKY10 HH(POpMAIHIO;

— (hopMHpoOBaHUE €CTECTBEHHOHAYYHBIX MPEACTaBICHUN O BEIIECTBAX U XUMHUUYECKUX
nporieccax B MPHUPOJIE, TEXHUKE, MPOU3BOJICTBE MaTepUaioB U 00OpYyJAOBaHUS s
MIPOMBIIIJIEHHOCTH.

K 0CHOBHBIM 3a/1a4aM OCBOCHHUS JUCLUIUIMHBI « XUMUSD) CIEAYET OTHECTHU:

- OCBOEHHE OCHOB METOJOJIOTMH HAYYHOT'O 3HAHUS O XUMUH U METOJaX XUMHUYECKUX

HCCIeI0BaHUM;

— OCBOCHHE TEOPETUUYECKUX MPEACTABICHUM, COCTABJISIONINX (PYHIAMEHT BCEX XUMH-
YECKUX 3HAHWA W CBOWMCTB DJIEMEHTOB U 0OpPAa30BAHHBIMH MMM MPOCTHIX M CJIOKHBIX
OPTaHUYECKHX U HEOPTraHUYECKUX BEILIECTB;

— U3y4YE€HUE MEXAaHU3Ma MPOLECCOB U YCIOBUIM MX MPOBEACHUS B IPUPOJAE U HA MPO-
U3BOJCTBE (OCHOBBI XMMUYECKOW TEPMOJAMHAMUKHU, KHHETUKH, PABHOBECHS, DJICKTPO-
XUMUYECKHUE TTPOIIECCHI);

— OCYIIECTBIICHHE HEOOXOJMMBIX PACUETOB, CBS3aHHBIX C MPUTOTOBJICHUEM PACTBO-
POB M aHAJIU30M BENIECTB;

2. Mecto mucuumiinHbl B cTpykrype OOII

JucuunnuHa «XUMHsD) OTHOCHUTCS K YHUCIY NPOPECCHOHANbHBIX YUEOHBIX IHCLU-
IUTMH 0a30BOM 4acTH MPOrpaMMbl OakaiaBpa.

JucuuninHa «XUMUs B3aUMOCBS3aHa JJOTHYECKU U COJIEPKATEIbHO-METOINYECKH
CO CIEAYIOUIMMU AUCUMIUIMHAMK U npakTukamu OOIT:

- be3onmacHOCTh KU3HEIEATEIAbHOCTH;

— Marepuanosenenue u TKM;

- [IpompbliisieHHAs 3KOJIOTHS;
—DKoyiornuecKas 6e30macHOCTh MPOU3BO/ICTB.

3. TpeGoBaHus K pe3yJbTAaTaM OCBOEHUS M CIUTIMHbI

B PE3YIbTATE OCBOCHUA AUCHUIIIIMHBI CTYACHT JOJIKCH!
3HATDb.

OCHOBBI MCTOJOJIOTMHX HAYHYHOI'O 3HAHHUA O XUMHWH U MCTOJ[aX XUMHUUYCCKUX HCCIICI0BA-

HUU;

3HATh OCHOBHBIE METO/IbI M MPUHLIUIIBI TOUCKA U KJIaccuuKauu HHGOpMAaIMKU O XUMUU U
METO/IaX XMMUYECKUX HCCIIEIOBaHUM;
yMeTh:



aJICKBaTHO BOCIIPUHUMATh HH(GOPMAITIO O XUMUU U METOIaX XUMUYECKUX HCCIIEI0-
BaHUM;

yMETb HaXOJUTh, KIACCU(PUIIMPOBATH U OLICHUBATh HAMJICHHYIO O XUMHHU U METOJaX
XUMHUYECKUX MCCIIEIOBAHUM, a TaK K€ UCIIOJIb30BATh €€ JJIsl MIPAKTUUYECKON AeATeNb-
HOCTU;

BBISIBIIATH CYIITHOCTh XUMHUYECKUX MPOOJIeM, BOSHUKAIOIINX B X0Ie Ipo(dheccruoHab-
HOU JIESITETbHOCTH, IPUMEHSTD IS UX PELICHUS U3BECTHBIE METObI SKCIEPUMEHTAIIb-
HBIX XMMHUUYECKHUX HUCCIICIOBAaHUI

BJIAaA€CTh:

HaBBIKAMM ITOCTAHOBKH LIEJIM B XUMUYECKUX HCCIICIOBAHMUS;

METO/IaMH CaMOOPTAaHU3AIUN U CaMO0OPa30BaHUs B 00JIaCTH XUMUW;

HABBIKAMH BBIPAOOTKH MOTHBAIIMH K BBHITTOJIHEHHUIO TTPO(ECCHOHATBLHOM eI TeIbHO-
CTH, K PEIICHHUIO 3HAYMMBIX MTPOOJIEM, CBA3AHHBIX C MPOTEKAIIIMMHI XUMUIESCKIMHU
poLeccaMu

METOAMKAMU MPOBEICHUSA YKCIICPUMEHTAIIbHBIX XUMHUYECKUX UCCIICIOBAHUI

4. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS MO AUCHUILINHE (MOAYJIIO),

COOTHECEHHbIE C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHUSI 00Pa30BaTeJIbHOI NPO-

rpaMMBbl.

B pesynbrare 0cBOEHUS JUCHUIUIMHBI (MOAYJIs) y oOydaronmxcst opMUPYIOTCS clie-

AYIOIHUEC KOMIICTCHIOWH U JOJI2KHBI OBITH AOCTUTHYTHI CICAYIONIUE PC3YJILTAThI O6y‘I€HI/I}I
KakK 9TaIll q)OpMI/IpOBaHI/IH COOTBCTCTBYIOIIHX KOMHCTCHHHﬁ:

B pesyabTare ocBoe-
HUs 00pa3oBaTeJbHOI

Koa xomme- Ilepedyenb muIaHNpyeMbIX pe3yJabTaTOB 00y-
NporpaMmsbl 00y4aro-
TEeHIMH . YeHHus 1Mo JUCHUILIHHE
IUCcA T0JIKeH 00J1a-
IaTh
OIIK-1 CIOCOOHOCTH UCIONB30- | 3HATH:
BaTb OCHOBHBIC 3aKOHBI e 3HaThL 0a30BbIE OCHOBBLI XUMUU U OCHOB-
CCTCCTBCHHOHAYTHBIX HBIE METOJIBI IPOBEJICHUS XMMUUYECKHX
JTUCIIUTIIINH B TIpodec- o
. HCCIIEIOBAHUNA
CUOHAJILHOH JIEATEIBLHO-
yMeThb:

CTU, IPUMECHATb METO/AbI
MaTeMaTHUYECKOIO aHa- ¢ BLIABJATH CYIIHOCTh XMMHUYCCKUX IIPO-

JM3a ¥ MaTeMaTU4YeCKo- | OJeM, BOSHHKAIONINX B X0 MPO(eCCHOHATb-
ro (KOMITBIOTEPHOI0) HOM JEATEIIbHOCTH, IPUMEHATH JJISI UX pellie-
MOJICIIUPOBAHUS, TEOPE-
TUYECKOTO U IKCIIePH-
MEHTAJIBHOT'O MCCIIEI0-
BaHH

HUSA U3BCCTHBIC MCTOAbI SKCIICPUMCHTAJIbHBIX
XUMHUYCCKUX I/ICCJIC,Z[OBaHI/Iﬁ
BJAaA€CTh:

¢ MCTOAMKAMH IIPOBCACHUA DKCIICPUMCEH-




TaJIbHBIX XUMHUYCCKUX I/ICCJ'IG,I[OBaHI/Iﬁ

4. CTpyKTYypAa U COAepKaAHUE TUCHUIINHBI.

OO0mast TpyI0EMKOCTh NUCIMIUIMHBI COCTaBISICT 3 3a4eTHBIX eauHuIbl, T.e. 108
aKaJeMHUUecKHx vaca (13 HuX 54 yaca — caMoCToATeIbHas paboTa CTYJCHTOB).
Pazzenbl nucIUMIUIMHBL « XUMUSD U3y4YalOTCsl Ha MIEPBOM Kypce.
Jlexkiuu — 18 4acoB, mnpaxkTU4YecKuX 3aHATUM — 18 yacoB, mabopaTopHbIX padot — 18 ya-
COB, (popMa MPOMEKYTOUHOT'O KOHTPOJIS - DK3AMEH.
CTpyKTypa U cCOAepKaHue NUCHMIUIUHBI «XUMUS» IO CPOKAM U BUJAM PaObOThI OTPAKEHBI
B MPUJIOKEHUU.

Coneprxxanue pa3ieioB JUCHUILIHHbBI

OcHOBHBIE OHATHS ¥ 3aKOHbI XUMHHU

XuMHsl Kak MpeaMeT ecrtecTBo3HaHus. [lpeamer XuMuu U €ro cBsizb C JIPYTrUMU
HayKaMu. 3HaY€HHE XMMUU B MU3YyUYECHUU MPUPOJbI. XHUMHS U OXpaHa OKpyXarolleh cpe-
nbl. OCHOBHBIE pa3liefibl XUMHU U METOAbl UX Hu3yudeHUsi. OCHOBHbBIE MOHSTUS XUMUHU:
aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, SKBUBAJICHT, MOJIb, MOJISIPHAsI Macca, KJIacChl He-
OpraHuyYecKux coeluHeHUU. OCHOBHBIE 3aKOHbl XMMHUHU: 3aKOH COXPAHEHUS MACChl U
SHEPruM, 3aKOH MOCTOSIHCTBA COCTABA, 3aKOH YKBUBAJICHTOB U 3aKOH ABOTaJIpo.

Crtpoenue aToma

Bo3HUKHOBEHME U pa3BUTHE NTPOOJIEMBI CTPOEHUSI aToMa. SlnepHas MoJenb

atoma o 3. Pesepdopny. CoctaB aTOMHBIX siiep, MPOTOHHO-HEUTPOHHASI TEOPHUS
J.J. Urnatenxo u E.H. N'anmona. U3oronsl. CTpoeHHe 3IEKTPOHHBIX 000JIOYEK aTOMOB.
OcHoBHble noctysatel H. Bopa. KopnyckynsipHO-BOTHOBOW Ayanu3M 35eKTpoHOB. Oc-
HOBHBIC IIOJIOKEHMSI KBAHTOBOM XMMHMHM. KBaHTOBbIE 4umCia, DHEPreTUYECKUE YPOBHH,
IOypOBHU, aTOMHbIEe opOuTanu. KoHpurypauus 31eKTpOHHBIX OpOUTaneil B MPOCTPaH-
cTBE: 8, p, d, f — opOuranmu. EMKocTh ypoBHE# n noaypoBHEi. Pactpeieenne »1eKTPOHOB
B aTOMe€, IPUHLMI HaUMEHbIIEH 3Hepruu, npasmwio KieukoBckoro. 3anosHeHne opoura-
JIeW JIEKTPOHAMU B peanbHbIX aTomax, npuHuu llaynmu, npasuio ['ynna. XapakrepucTtu-
Ka 3JIEMEHTOB UCXOJsl U3 CTPOCHUS UX aTOMOB.

IHepuoanyeckuii 3aK0H



[lepnognueckuit 3axkoH /[[.M1. MenneneeBa - OCHOBHOM 3aKOH XMMUU, €70 COBPEMEH-
Hast GopmynupoBka. [lepnonnueckas cucrema xumuueckux snemenToB J[.M. Mengeneesa
Kak rpaduyeckoe n300pakeHne MepruoInIecKoro 3aKoHa, Kak KjJacCH(pHUKaIUs aTOMOB 110
CTPOCHHIO UX DJEKTPOHHBIX 000j0YeK. ['pymmbl, mepuonasl u cemeiictsa s, p, d, f — ame-
MEHTOB. MeTaulbl 1 HEMETAIUIbI, UX IIOJIOKEHUE B IEpUOANYECKON cucteme. OCHOBHBIE
CBOMCTBA 3JIEMEHTOB — aTOMHBIN PaJuyC, SHEPTHUsI MOHU3ALUHU, CPOJCTBO K DJIEKTPOHY H
AIEKTPOOTPHULIATEILHOCTD, BO3MOXKHBIE U TUIIUYHBIE COCTOSIHUS OKUCIICHMS, OKMCIIUTEIb-
HO-BOCCTAHOBUTEJIBHBIE CBOWCTBA JIEMEHTOB. I3MEeHEHME CBOMCTB 3JIEMEHTOB B IIEPHO-
Aax u rpynmnax. OOneHay4Hoe 3Ha4eHHe MePHUOJUUYECKOr0 3aKOHA U TIEPUOJAUYECKON CH-
crembl [[.11. Menneneena.

XuMHYeCKasi CBA3b U CTPOEHHE MOJIEKY.JI

XHUMHUYECKass CBSA3b M BaJICHTHOCTb. METOA BAJIEHTHBIX CBS3€H M MOJEKYJSp-
HbIX opOuTaneii. OCHOBHBIE BUJbl XMMHUYECKOW CBSI3U: KOBAJIEHTHAsl, METAJUIMYECKasd,
HoHHas, BoaoponHas. [Ipupona cesazu. Kpucrammyeckue BelecTsa ¢ MOHHOW PELIeTKOM,
ux cBoiicTBa. KoBaneHTHas cBsi3b, €€ MpUpPOAa U MeXaHU3M 00pa3oBanus. CrocoObl n300-
paXX€HUsI KOBAJICHTHBIX CBA3CH, CBOMCTBA KOBAJIEHTHBIX CBS3€M: JJIMHA, DHEPIrUs, HACHI-
LIEHHOCTb, HAIIPABJICHHOCTb. [I0IApHOCTE MONEKYH, TUNOIBHBIA MOMEHT. [loHATHE O TH-
Opuau3aluy aTOMHBIX OpOMTaNel. O U T — CBSA3U. Pa3HOBUHOCTU KOBAJEHTHOM CBS3U —
HETOJISIpHAs, MOJIApHAasi, JOHOPHO-aKLENTOpHasA. MeTajunueckas CBs3b, €€ 0COOEHHOCTH,
OCHOBHBIC THUIIMYHBIE CBOMCTBA METAJJIOB. ATrpEraTHOE COCTOSHHE BEIIECTBA. XUMHYeE-
CKOE€ CTpoeHHE TBEpHOro Tena. AMOp(QHOE U KPUCTAITIMYECKOE COCTOSHUE BEIIECTBA.
Kpucramnel. Kpucrammmueckne pemetkun. XUMU4eCKas CBA3b B TBEPABIX Tenax. XUMHUYE-
CKasl CBSI3b B MOJYIIPOBOJHMKAX U JUAJIEKTPUKaX. PeanbHble KpucTaisl.

XuMu4eckass TePpMOAMHAMUKA

®duznyeckass CyUHOCTb DJHEPreTHUYeCKuX dSPPEKTOB XUMUYECKUX PpPEaKIUH.
BHyTpeHHsI1 SHEprusi M SHTANbIUsA 00pa30BaHUs XMUMHUYECKUX coeAauHeHuil. Tepmoxu-
mus. [lepBoe Hayamo TEpMOJMHAMHMKH, €r0 3HaueHue U npuMeHeHue. 3akoH [.U. T'ec-
ca, CJIEICTBHS W3 HETO, MPUMEHEHWE JJIi PacyeTOB TETUIOBBIX d(P(HEKTOB XMUMHYECKUX
peakmmii. TemmoTsl 00pa3oBaHWS M TEIUIOTHI CTOPAHMS XHUMHYECKHX BEIIECTB. BTO-
pO€ HAvaJl0 TEPMOJAMHAMUKHU. ODHTPOINUS U €€ HW3MEHEHUE B XUMHMUYECKUX IpoIleccax.
Oneprusi [mb6ca. YcioBue caMOTPOM3BOJIBHOTO TMPOTEKAHWS XWMHUYECKUX PEaKIIHiA.
TepMOXUMUYECKHUE PACUETBHI.

XuMHyecKass KHHETHKA

CKOpOCTh XMMHYECKUX PEAKLUUN U €€ 3aBUCUMOCTb OT KOHLEHTPALMK U TeMIe-
patypsl. 3akoH aeiicTByromux wmacc K. I'yapnoepra u I1. Baare. Koncranra ckopoctu
XUMUYECKON peaknuu, ee ¢usndeckuii cMmbici. 3akoH Bant-I'odda. DHeprus aktupa-
nny. BausHue KaTamm3aTopoB Ha CKOPOCTh XMMHUYECKUX pPEakUU. ['OMOTeHHBIM M Te-



TEPOreHHBIN KaTanu3. MexaHu3M JEUCTBUS KaTalln3aTOPOB B TOMOT€HHOM U T'€TEPOTEH-
HOM Katanu3ax. UHruOUTOphl 1 MPOMOTOPHI B KaTtanu3e. [IOHATHE O IHEmHBIX PEeaKIusIx
ropeHus TormwimBa. OOpaTUMOCTh XMMHUYECKHX peakiuii. XMMHUYEeCKOe PaBHOBECHE B TO-
MOT€HHBIX U F€TEPOreHHbIX cuctemax. CocTosiHNEe NMHAMUYECKOTO XMMHYECKOIO PaBHO-
BECHUs, YCIOBUSI M TIPU3HAKM PABHOBECHOIO COCTOAHMSA. KOHCTaHTa XMMHUYECKOTO
paBHOBECHUS, €€ POJIb B OIICHKE HAMpPABICHHOCTH XUMUYECKUX peakuuil. CMmenieHue
paBHOBECHUS NPU M3MEHEHUM KOHIIEHTPALMM PEArupyrolIMX BEIIECTB, TEMIEPATypbl W
nasienus. [Ipmanun Jle - larense. Pone npeacTaBieHnii 0 XMMUYECKOM PaBHOBECHUHU B
MOHUMAHUU U OILICHKE XWMHYECKHX W OHMOJOTHYECKUX MPOIECCOB.

Teopust pacTBoposB

OOwue cBefeHus o pacTBopax. Tumbl pacTBOpoB. BogHble M HEBOJAHBIE PACTBOPSI.
DHepreTuka mpouecca pacTBopeHusi. PactBopuMocTh BemiecTB. 3aBUCUMOCTh PacTBOPU-
MOCTHU OT HPUPOJBI U CBOMCTB paCTBOPUTENS U pacTBOPEHHOTO BelecTBa. dusnueckas u
XUMHUECKass Teopusi pacTBOpoB. OCHOBHbBIE IMOJIOXKEHUSI T'MAPATHONM TEOPUHM PACTBOPOB
J.1. MenneneeBa. MneanbHple U HEWJEalbHbIE PACTBOPBI. 3aKOHBI UACAIBHBIX PAaCTBOPOB
Paynsa u Baut-I'opda. Kunenue u 3amep3anue pactBopos. [lonstue 00 antudpuzax npu-
MEHEHHE UX B TeXHHKE. KOHUEHTpanuss pacTBOPOB, PA3IMYHbBIE CIOCOOBI €€ BBIPAKECHUS.
XapakTepHble CBOICTBa pacTBOPOB. 3HAYEHUE PACTBOPOB B IPUPOJE, XUMHH, CEIbCKOM
XO3SIICTBE U TEXHHUKE.

PacTBOpBI 3/1€KTPOJIUTOB

Teopusa SIEKTPONMTUYECKON TUCCOLMALIMU, NPUYUHBL Auccounanuu. [ maparanus
(conbBaTtanusi) MOHOB. CTENEHb U KOHCTAHTA JUCCOLMAINY, €€ 3aBUCUMOCTh OT KOHIICH-
Tparuu. 3akoH pasBeaeHus OctBampia. CuibHBIE U cla0ble 3JIEKTPOIUTHL. AMbOoTep-
HbIE AJEKTPOIUThl. VOHHBIE ypaBHEHHsI peaKUui, UX MOJIHAS U KpaTkas 3amuck. Jlucco-
nuanus Boabl. MonHoe npousBenenue Bojibl. Bogopoausiii nokasarens (pH), ero omnpene-
JeHrue. DKCIEpUMEHTAIbHOE ompeaeneHue pH BOIHBIX pacTBOPOB, POJIb HHANKATOPOB.
I'uaponus coneit. ['mapoauTHyeckass KUCIOTHOCTh U IMIENOYHOCTh. bydepHbie pacTBOpHI.
PaBHOBecHs B cuctemax pactBop-ocaiok. [IpousBenenne pacTBOPUMOCTH. Y CIOBHUS BbI-
MaJCHUS OCAIKOB.

Xumus MeTa/LI0B

Ponb MeTamioB kKak OCHOBHBIX KOHCTPYKIIMOHHBIX MaTtepuasoB. O01as xapakrepu-
CTUKa METAJJIOB, UX (pU3nyecKkue cBOMCTBA. 3aBUCUMOCTh CBOMCTB METAJUIOB OT UX IOJIO-
JKeHus B nepuoanueckon cucreme /. M. MenaeneeBa BHyTpeHHee CTpOEHHUE METAIIIOB.
XUMHYECKHE CBOMCTBA METAIIIOB. MeTauIM4eCKue CILIABBI.

OKHCIUTEIbHO-BOCCTAHOBHUTEJIbHbIE pPeakKnuu



CreneHb OKHCIICHUS DJIEMEHTA B COCIMHCHUM W TIIpaBUWJla €€ HaAXOXKICHUA.
OXuCIINTEILHO-BOCCTAHOBUTEILHBIC pCaKmunn KakK HPOLCCChl NEPCHOCA IJICKTPOHOB U U3-
MEHEHHUSI CTENEHEH OKMCIICHHMS 3JIEMEHTOB. MGTOI[BI COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCJIU-
TCJIbHO-BOCCTAHOBUTCIIbHBIX peafcunﬁ. OKXHUCIIMTEIFHO-BOCCTAHOBUTEIBHBIA YKBHUBAJICHT.
BaxxuHeiime OKUCIUTEIN U BOCCTAaHOBUTENIH. OKHCIUTEILHO-BOCCTAHOBUTEIIBHEIC pCak-
M1 B IIOYBAX, IIPHUPOAHBIX BOOdAaX U BOIIOéMaX, TCXHUKC W JJICKTPOXHUMHUYCCKUX IIPOLECC-
cax.

DJIEKTPOXMMHYECKHE NMPOLeCChl

["anpBaHMYeCcKUE 3MEMEHTHI U 3eKTpoan3. Knaccupukanus >3aeKTpOXUMHYECKUX
npoueccoB. [loHsATHe 00 35eKTpoAax M 3JEKTPOAHBIX NoTeHuHasiax. CTaHaapTHBINA BO-
JOPOJHBIN AJEKTPOJ U BOJOPOJHAs IIKaja NOTeHuuanoB. YpaBHeHue HepHcra. Iloten-
[UaJIbl METAUNINYECKUX, Ta30BbIX U OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX 3JIEKTPOIOB.
I"anpBannyeckue anneMeHThl. DJC U e€ u3MepeHue. DIEKTPOXUMUYECKass W KOHLIEHTpa-
[IUOHHAs TOJSIpU3aLUs. DIEKTPOXUMUYECKHE IPOLECCHl B SHEPI€TUKE U MAIIMHOCTPO-
€HuU. XHMHUYECKUE HCTOYHUKU DSJIEKTPUYECKOrO TOKA. DJIEKTPOJIU3 PACILUIABOB M pac-
TBOPOB. DJIEKTPOJIU3 C PACTBOPHUMBIMH M HEPACTBOPHUMBIMHM aHOJAaMHU. BBIXOJ MO TOKY.
3akoHbl Papajned. [IpakTuueckoe MPUMEHEHUE IEKTPOIIN3A: MTOITYUYEHUE METAIIIIOB, JIEK-
TPOXUMHUECKast 00padOTKa METAJIOB U CIIJIAaBOB, HAHECEHUE TaIbBAaHOIIOKPBITUI.

Koppo3us meTasiion

OcHOBHBIE BUJIBI KOPPO3UH. XHUMHUYECKasi KOPPO3Us. DIEKTPOXUMHUYECKass KOPpo-
3usi. Koppo3ust mon nefictBueM Oy KAaronuX TOKOB (JIEKTPOKOppo3usi). DaKkTopsl, BIU-
SAIOUIME HA UHTEHCUBHOCTh KOPPO3UHU METAIIOB. METO/bl 3alllUThl OT KOPPO3UU: 3aIUT-
HbIE TIOKPBITUS, DBJEKTPOXUMHUYECKas 3alluTa, JETMpOBaHUE MeTauioB. 3meHeHue
CBOMCTB KOPPO3HOHHOM cpeJibl. UTHrHOUTOpPHI KOPPO3UHU.

Opranuyeckue 1 BbICOKOMOJIEKYJ/ISIPHbIE COeIHHEHH S

Crpoenue, Knaccuukanus 1 CBOWCTBA OPraHUYECKUX COCIUHEHUH. XUMHUS MOJIH-
MEpOB, IPUMEHSAEMBIX B ANEKTPOTEXHUKE, JHEPI€TUKE U MAIIMHOCTPOCHHH. 3aBUCUMOCTh
CBONCTB IIOJIMMEPOB OT COCTAaBa U CTPYKTYpbl. XUMUS NOJIMMEPHBIX KOHCTPYKIMOHHBIX
MarepuasioB. [losmMepHbIe NOKPBITHS U KJIEU. XUMHUS MTOJTUMEPHBIX AUIEKTPUKOB U IIPO-
BOJITHHUKOB.

5. O0pa3oBaTtesibHbIE TEXHOJOTHU.
Mertoavka npenoiaBaHus JUCHUIUIMHBL «XUMUS» U pean3alusl KOMIETEHTHOCT-
HOT'O MOAXO0Ja B U3JI05KEHUU U BOCIPUSITUU MaTepHuaja MpelyCMaTpUBaeT UCIOJIb30BAHHE
CJIEYIONINX aKTUBHBIX M MHTEPAKTHUBHBIX (DOPM MPOBENICHUS TPYIIIOBBIX, WHIUBHIYaTh-



HBIX, AyJUTOPHBIX 3aHATHI B COYETAHHH C BHEAYIUTOPHOU paboToii ¢ 1enbo Gopmupo-
BaHUs U Pa3BUTH MPO(PECCHOHATBHBIX HABBIKOB 00YUaIOIIUXCSL:
— IOATOTOBKA K MPAKTUYECKHUM 3aHATHUSM;
- BBINIOJTHEHHE JTAOOPATOPHBIX padoT;
— BBIIIOJIHEHHE KOHTPOJIBHBIX 3aJaHUM 110 JUCLUIIIINHE;
— OpraHMsainus ¥ NPOBEACHHE TEKYLIEro KOHTPOJS 3HAHUU CTYJIEHTOB B (opMme
0JJaHKOBOT'O TECTUPOBAHUS.
6. OueHo4HbIe cpeacTBa AJIs TeKYLIero KOHTPOJIfA yCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalMy 10 UTOraM OCBOCHUS TUCHUILIMHBI U Y4eOHO-MeToAnYecKoe odecrneye-
HHME CAMOCTOSITeIbHOM padoThl CTYAEHTOB.

B mporiecce 00yueHus: UCHONB3YIOTCS CIEAYIOIIME OI[EHOYHbIE (POPMBI CaMOCTOSI-
TEJIbHON pabOThl CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJSI YCIEBAEMOCTH U
IPOMEKYTOUHBIX aTTECTALIAN:

OLeHOYHbIE CPEACTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAKOT KOHTPOJIbHbBIE
BOIPOCHI ¥ 3a1aHusi B (hopme OJIaHKOBOTO M (MJIM) KOMITBIOTEPHOTO TECTUPOBAHUS, JJIS
KOHTPOJISI OCBOSHUST 00YJAIOITUMUCS PA3IEIOB TUCIUATITUHBI.

O6p3.3HI>I TCCTOBBIX SaﬂaHI/If/’I, KOHTPOJIBHBIX BOIIPOCOB U BaﬂaHI/Iﬁ AJI1 IpOBCACHUA
TCKYIICTO KOHTPOJIA, OouIIeTOB I 3a4€Ta, 3K3aMCHAIIlMOHHBIX 6I/IJICTOB, IIPUBCACHLI B
IMPHUIIOKCHHUU.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JISl MPOBeIeHUS MPOMEKYTOUYHOM aTTecTaunu 00y-
YA IIUXCS M0 TUCHUILUIHHE (MOIYJIIO0).

6.1.1. IlepeueHb KOMIETEHIIMI C yKa3aHUEM 3TAroB UX (POPMUPOBAHUS B MPOIIECCE OCBO-
eHust 00pa3oBaTebHON MPOrPAMMBI.

B pesynbrare OCBOEHHMS AUCHUIUIMHBI (MOAYJsl) GOPMHUPYIOTCS CIEAYIOIIHE KOMIETEH-
17078

Koa xomme- | B pe3yJibTare 0cBOeHHsi 00pa30BaTeIbHON MPOrpaMMbl 00y4aromuiics
TEeHIUH J0JI7KeH 00J1a1aTh

OIIK-1 CIOCOOHOCTH UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX JUC-
IIUIUTHH B TTPO()EeCCHOHATBHOM JIeATEIbHOCTH, IPUMEHSITh METOIBI MaTeMa-
TUYECKOTO aHaJIM3a U MAaTEeMaTHIECKOro (KOMIBIOTEPHOT0) MOJIEITMPOBa-
HUS, TECOPETUYECKOTO M SKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS

B nporecce ocBoeHust 00pa3oBaTeNbHOM MPOrpaMMBbl JaHHbIE KOMIETEHIIMH, B TOM YHUCIIE
UX OT/AEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOATAMHO B XO/A€ OCBOCHUS OOYHAIOIIUMUCS



AMCUUIUTAH (MOMYyJIeii), MPAKTUK B COOTBETCTBHU C y4YEOHBIM IJIAHOM M KaJCHIAPHBIM
rpadukoM yueOHOro mporecca.

6.1.2. Onucanue noka3areJieil 1 KpUTEepHeB OLIECHNBAHNUS KOMIIeTeHI, popMupye-
MBIX [0 UTOTaM OCBOEHUS JUCHUIIMHBI (MOAYJIS), ONMCAHUE IIKAJ OLlEHUBAHUS

[TokazaTenem OIleHMBAaHUS KOMIIETCHIIMA HA PAa3JIMYHBIX dTanax ux (GOpMUPOBAHUS
SBJISICTCS] TOCTHKEHUE O0yJAIOIIMMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB OO0YUYEHUS IO TUCIIN-
mMHe (MOYJIIO).

OIIK-1 - ['0TOBHOCTH K CAaMOPa3BUTHIO, CAMOPEATTU3ALINH, HCTI0JIb30BAHUIO TBOPUYECKOTO T0-

Bbl XUMHUHU U
OCHOBHBIC MC-
TOJBI IIPOBE-
JCHUS XHUMH-
YEeCKHUX HC-
clIenOBaHUU

MOJTHOE OTCYT-
CTBUE WIH HENIO-
CTAaTOYHOE COOT-
BETCTBUE TpeOO-
BaHMSIM 3HAHUM
0a30BBIE OCHOBEI
XHAMHUH U OCHOB-
HBIE METOJIbI
MIPOBEICHUS
XAMUYECKHX
HCCIICIOBaHU

HETIOJIHOE COOT-
BETCTBUE TpeOO-
BaHUSIM 3HAHHHU
0a30BbIC OCHOBBI
XHAMHUH U OCHOB-
HBIE METOJIbI
MIPOBEICHHUS
XAMHUYECKHX
HCCJIeIOBaHHUM.
Honyckarorest
3HAYUTEIbHEIC
OLIMOKH, IPOSIB-
JIIeTCs HeJ0CTa-
TOYHOCTbH 3Ha-
HUM, 00y4Jaro-
IIIANCS UCIILITEI-
BacT 3HAYUTEb-
HBIC 3aTpY/IHE-
HUS TIPU OTIEpH-
pOBaHUY 3HAHU-
SIMHA

YaCTUYHOE CO-
OTBETCTBUE Tpe-
OOBaHMSIM 3Ha-
HUW HOPM KYJIb-
TYpBbI MBIIILIE-
HHUS,

HOPMBI KpUTH-
YeCKOI'o MOIX0-
na;

OCHOBBI METOJI0-
JIOTUU HAYYHOTO
3HAHUSI O XUMUHU
U METOJIax XH-
MHYECKHUX HC-
CJICIOBaHUMH.
Jonyckarorcs
HE3HAYUTEIIbHBIC
OIIMOKH, HETOY-
HOCTH, 3aTpy/I-
HCHUS.

TEHIHaIa
Kputepun onennBanus
TToka3zarean
2 3 4 5
3HATH: OO0yuaromuiics OO0yuaromuiics OOyuaromuiicst OO0yuaromuiics
0a30BbIC OCHO- | IEMOHCTPUPYET | IEMOHCTPUPYET | JAEMOHCTPUPYET | IEMOHCTPUPYET

IIOJIHOE COOTBET-
CTBHE TpeOOBaHU-
sIM 3HaHUWA HOPM
KYJIbTYPBI MBIIII-
JICHMUS;

HOPMBI KpUTHYE-
CKOT'0 TIOJIX0/1a;
OCHOBBI METO/I0J10-
UM HAYYHOTO 3Ha-
HUS O XUMHH U Me-
TOJIaX XUMUYIECKIX
UCCJICIOBAHNM.
CBoOoaHO omnepu-
pyeT npuoOpeTeH-
HBIMU 3HAHUSMH.




yMeTb:
BEISIBIISITH
CYILIIHOCTh
XUMHYECKUX
npo0eM, BO3-
HUKAIOIIUX B
xoJie mpodec-
CHOHAJIbHOU
NesITeIbHOCTH,
MIPUMCHSITh
VIS UX perie-
HUS U3BECTHBIC
METO/IbI SKC-
MIEPUMEHTAITb-

OO0yuaromumiics
JEMOHCTPHUPYET
TIOJTHOE OTCYT-
CTBUE WU HENIO-
CTaTOYHOE COOT-
BETCTBUE TpeOO-
BAHUSIM YMECHU U
BBISIBJISITH CYIII-
HOCTh XHMHYE-
CKHUX Ipobiem,
BO3HHUKAIOMINX B
xo/ie mpodeccu-
OHAJILHOI fes-
TETBHOCTH, MPU-

OO0yuaromuiics
JEMOHCTPHUPYET
HETIOJTHOE COOT-
BETCTBUE TpeOO-
BAHUSIM YMECHU I
BBISIBJISITH CYIII-
HOCTh XUMHYE-
CKHUX Mpobiem,
BO3HHUKAIOMINX B
xo/ie mpodeccu-
OHAJILHOH fes-
TETBHOCTH, MPU-
MEHSITb JUISI UX
pEIIeHUs 13-

OO0yuaromuiicst
JEMOHCTPHUPYET
YaCTUYHOE CO-
OTBETCTBUE TpPE-
OOBaHUSIM yMe-
HUM BBISIBISATH
CYIIHOCTh XH-
MUYECKHUX MPO-
Oy1eM, BO3HHUKa-
IOIIUX B XOJIE
npodeccuo-
HaJILHOM Jies-
TENLHOCTH,
MPUMEHSTH IS

OO0yuaromuiics
JEMOHCTPHUPYET
MOJIHOE COOTBET-
CTBHE TPeOOBaHU-
SIM YMEHUU BbI-
SIBJIATH CYIIIHOCTb
XUMHYECKUX TPO-
071eM, BO3HHKAIO-
HIMX B XOJ€ MpOo-
deccroHaIbHOM
NEeSITeIbHOCTH,
MPUMEHSTD JUIS UX
pelIeHUs U3BECT-
HBIE METOJTBI IKC-

TaJIbHBIX XH-
MHUYECKHUX HUC-
CIeNOBaHUN

CTBHE WJIH HEJNIO-
CTaTOYHOE COOT-
BETCTBUE TpeOO-
BaHUSIM BliaJie-
HHUE METOIMKAMHU
NIPOBEICHUS
IKCIEPUMEH-
TaJIbHBIX XUMHU-
YECKHUX HCCIE0-
BaHUU

BaHUSIM BIIaJie-
HUE METOIMKAMHU
NPOBEICHUS
IKCIICPUMECH-
TaJbHbBIX XUMH-
YECKHUX HCCIEN0-
BaHui. [lomyc-
KaroTCs 3HAYH-
TENIbHBIE OLIHNO-
KU, TIPOSIBIICTCSI
HEJI0CTaTOu-
HOCTbH BJIQJICHMS.

OTBETCTBHUE TpE-
OOBaHUAM BlIa-
JICHHE METO/IH-
KaMH MIpoBe/ie-
HUS DKCIIEPH-
MEHTAJIbHBIX
XAMHYECKHX HC-
CJICIOBaHUM.
Honyckarorcst
HE3HAYUTENIbHEIC
OIIMOKH, HETOY-
HOCTH, 3aTpy.-
HEHUS.

HBIX XUMHUYE- | MEHSTH IJIS UX BECTHBIE METO/Ibl | UX PEIICHUS U3- | NEePUMEHTATbHBIX
CKHX UCCJIEIO- | PEIICHUS 13- HKCIIEPUMEH- BECTHBIE METO/Ibl | XUMUYECKUX HUC-
BaHUM BECTHBIE METO/bl | TAIHBIX XUMH- | SKCIIEpUMEH- CJIeTOBaHUA
HKCIIEPUMEH- YECKUX UCCIIENIO- | TATbHBIX XUMHU-
TalbHBIX XUMHU- | BaHUHN YeCcKUX Hccie-
YyecKux ucciueno- | Jomyckarorcs JNOBaHUU
BaHWH 3HAYUTEIbHBIC Homyckarorest
OLIMOKH, IIPOsiB- | HE3HAYMTENbHBIC
JIsSIeTCS HeaOCTa- OIIMOKH, HETOY-
TOYHOCTbH yMe- HOCTH, 3aTpyA-
HUiA. HEHUS.
BJAAETh: OO0yuaromumiics OO0yuaromumiics OO0yuaromuiicst OO0yuaromumiics
METOJIMKAMH JEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
HPOBEICHNA IIOJTHOE OTCYT- HEIIOJIHOE COOT- | YaCTUYHOE CO- MOJTHOE COOTBET-
OKCTICPUMCH- BETCTBHUE TPeOO- CTBHE TPeOOBAHU-

SAM BJIAICHUC MEC-
TOAUKAMHU HpOBe-
JIEHUS SKCIIEPH-
MCHTAJIbHBIX XH-
MMYECKHUX HCCIIe-
JTOBaHUH.

[IIxanpl OLIEHUBAHKS PE3YIBTATOB IPOMEKYTOUYHOM aTTECTALIMU U UX ONUCAHUE:

q)OpM(l npomemymouuoﬁ ammecmauuu: IK3amMeHN.




[TpomexxyTouHas aTTecTars 00ydaromuxcs B (hopMe dK3aMeHa MPOBOJIUTCS TIO pe-

3yJbTaTaM BBITIOJHEHUS BCEX BUIOB y4eOHOU paboThl, MPEIyCMOTPEHHBIX YUeOHBIM IIJia-
HOM MO JIaHHOW AUCHUILUIMHE (MOJYJIO0), MPU 3TOM YUYUTBHIBAIOTCSA PE3yJIbTaThl TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH B TeueHue cemecTpa. OrieHka CTENeHU JTOCTIKEHHS 00yJaronu-
MUCS TUTAHUPYEMBIX PE3YIbTaTOB 00YUYEHUS MO JUCUUIUIMHE (MOJYJII0) MPOBOJIUTCS TIpe-
nojiaBaTesieM, BEIyIIUM 3aHSATUS N0 TUCHUILIMHE (MOJIYJI0) METOJOM 3KCIEPTHOM OIIeH-
ku. [lo uroram mpoMeKyTOYHOUM aTTecTaluy MO JAMCIUIUIMHE (MOJIYJII0) BBICTABIISETCS
OIIEHKA «OTIUYHOY, «XOPOIIO», «YJOBIECTBOPUTEIHLHO» WIH «HEYJOBIECTBOPUTEILHOY.
K mpomexyTouHOM aTtTecTaluu JOMyCKatTCA TOIbKO CTY/IC€HTbI, BHINOJHUBIIIHNE BCE BUbI
y4eOHON paboThl, MPEayCMOTPEHHBIE pabodeil MporpaMMoOil MO JUCIUTIINHE «XUAMUSDY
(mocemeHre MPAKTUYECKUX 3aHSATUMN, BBITIOJHWIN JTAOOPATOPHBIX PabOT, BBIMOJTHUIH
KOHTPOJIBHBIX paboT).

IHIxana ouyenuganus Onucanue

Buvinonnenst 6ce 6uovl yuebHot pabomol, npedycmompenHule yueo-
HolM naanom. Cmyoenm OemMoHCmpupyem cOOmeemcmeue 3HaHul,
YMeHUl, HABbLIKO8 NPUBEOCHHbIM 6 MabaUYax noxazameneil, onepu-
pyem npuoopemenHbiMU 3HAHUAMY, YMEHUAMU, HABLIKAMU, NpuMe-
Hsem ux 6 CUmyayusax nO8blUeHHOU ciodxchocmu. Ilpu smom mocym
ObImMb donyujensvl He3HayumenbHbvle OUUOKU, HeMOYHOCMU, 3amp)0-

Omauuno

HEHUA npu anHaiumu4decKux onepayusix, nepenoce 3HAHUU U yMeHuﬁ
Hd HOBble, HecmaHdapmele cumyayuu.

Buvinonnenvt 6ce 6uovl yuebnoii pabomol, npedycmomperHovle yueo-
Holv naanom. Cmyoewm OeMOHCmpupyem HenoiHoe, NpasuibHoe
Xopowo coomeemcmaue 3HaHutl, YMeHUll, Ha8bIK08 NPUBEOEHHbIM 68 maobu-
yax nokasameneu, MO0 eciu npu 3mMom 6wy donyuensvl 2-3 Hecy-
wecmeenuvie OUUOKU.

Buvinonnenvt 6ce 6uovt yuebnoii pabomol, npedycmomperHuvle yueo-
Hulm naanom. Cmyoenm oemoHcmpupyem coomseemcmeue 3HAHUl, 8
Yooeremeopumenvno | komopom oceewena 0CHOBHASA, HAUDOLEe 8AXCHAS YACMb Mamepua-
24, HO Npu 3MOM OONYWeHA OOHA 3HAYUMENbHA OWUOKA Ul He-
MOYHOCMD.

He gvinonnen ooun unu 6onee 81008 yuebHol pabomul, npedycmom-
penHbix yueOHvim naanom. Cmyoenm OeMOHCmpupyem HenoiHoe
coomeemcemeue 3HaHUll, YMeHull, HaA8bIKO8 NPUBCOCHHbIM 6 Mmad.iu-
yax noxaszameneti, OONYCKarOMcs 3HA4UmenbHole OWUOKU, NPOABIs-
emecsi Omcymemeue 3HAHUll, YMeHUll, HABbIKO8 No psody Nokazame-
Jiet, CmyOeHm UCnblmvledent 3Ha4umenbHble 3ampyoHeHusl npu one-

Heyooenemseopumenvno

DPUPOBAHUY 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOBble CU-
myayuu.




DoH/bI OLIEHOYHBIX CPEICTB MPeACTABJICHBI B IPWIO:KeHHH 1 K padoueil mporpamme.

Pa3zpaboTtuuk noneHt kadheapsl Xumbuorex, K.X.H., TOIEHT /KyckoB A.H./

W.o. 3aBenymiero kad. XumbrnoTex H.E. Hukonalikuna

PykoBoaurens POIIT A H, 3aiines
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NMOKA3ATEINb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUN

Tabmmma 1

XUMUA

®I'0C BO 08.03.01 «CTpoutesibcTBO)»

B mpoiiecce ocBOeHUS JaHHOM TUCUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET Cleayoline npogeccnoHalbHble KOMIIETEHUMHU:

npohecCHoHATBHOM
MesITeTbHOCTH, TIpUMe-
HATH METOAbI MaTEMa-
TUYECKOTO aHAIIN3a U
MaTEeMATHYECKOTO
(KOMIIBIOTEPHOT0) MO-
[IeIMPOBAHMUsL, TEOPE-
TUYIECKOTO U IKCTICPH-
MEHTAJILHOTO HCClie-
IMOBaHUS

XMMHUYECKUX HCCIIeIOBAHUM
yMeThb:
BBISIBISITH CYIIHOCTh XMMHUYECKHX
mpo6ieM, BO3HUKAIOIINX B XOI€
npodeccHoHaIbHON AEATEIBHOCTH,
MPUMEHSTH U UX PELICHUS U3-
BECTHBIE METObI SKCIIEPUMEHTAITb-
HBIX XUMHUECKUX UCCIICTOBAHUMA
BJIA/1€Th:
METOIMKAaMH POBEICHNUS IKC-
NEPUMEHTATIBHBIX XUMUYECKUX

HUCCIIETOBAHUN

oora

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss | @opma oue- | CreneHu YpoBHeil 0CBOEHHSI KOMIIETEHIIMH
NH- |®OPMYJINPOB- ¢popmuposa- HOYHOI'0
JEKC KA HUSl KOMIIe- | cpeacTBa*®
TeHIH I
OIIK-1 |cmocoOHOCTH UCTIONb- BHATH: mexius, camo- (YO, ba3oBblii ypOBeHb:

30BaTh OCHOBHBIE 3a- 3HATh 6a30BbIe OCHOBBI XuMuH ucTosATenpHas  [K/P, BOCIIPOM3BO/ICTBO MOJYYEHHBIX 3HAHUN B XO-
KOHBI €CTECTBEHHOHA- OCHOBHBIE METOIHI IPOBEICHHS pabota, mabo- [T, 7€ TEKYLIETO KOHTPOJIS
[YYHBIX JUCLIUIUIMH B patopHas pa- [PT IloBbIlICHHBIN YPOBEHB:

MPAKTUICCKOC IMPUMCHCHUC MMOJIYUYCHHBIX 3HA-
HUH B mponecce NOArOTOBKU K IMMPAKTUYCCKUM
3aHATUAM

**_ CokpareHus: popM OLIEHOYHBIX CPEICTB CM. B IpriokeHnn 2 K PII.




[Tpunoxxenne 2
K pabodeil mporpaMme

l'[epequb OLCHOYHBIX CPEACTB II0 JTUCHUIIJINHE «XuMHUS»

Haumenosanne IIpencrasienne olieHOY
Ne | orenounoro cpen- Kpartkast xapakTepucTuka Ol[eHOYHOTO p DOC
oC crBa cpencTBa HOT'O CpE/ICTBA B
CpelncTBO TPOBEPKHM YMEHHM NPHUMEHSTh
KonrponsHas padora Pea POBEp Y P KoMIiekT KoHTpOoJIbHBIX
1 MOJy4YeHHbIC 3HAHWS IS pelICHHs 3aaad .
(K/P) 3aJIaHUI 110 BapuaHTaM
OTIpEeIeIEHHOTO TUIIA TI0 TEME WK pa3ley
Jlnnakrnaeckuit KOMILIIEKC,
[MPEIHAa3HAYCHHBIM [JI1 CaMOCTOSATEJIbHOMN
Pabouas TeTpanp . .
2 (PT) paboThl oOydaromerocss u To3Bojsitomuid | O6paserr paboyeit TeTpaan
OIICHUBATh YPOBEHb YCBOCHHS UM yUeOHOTO
MaTepuaa.
CpeAcTBO KOHTpPOJS, OpraHM30BAaHHOE Kak
creranbHas Oecela Menaroruyeckoro pa-
YcTHBIH onpoc cobe- [DOTHHKA ¢ 00y4alouIMMcs Ha TEMbI, CBsI3aH- Bonpocs o
3 CE/I0BaHue, HbIC C W3y4aeMOW JWCIUIUIMHOW, M paccyd- | Temam/paszienam JUCLH-
(YO) TaHHOE Ha BBUICHCHHE OObeMa 3HaHWil 00y- TUTHHBI
YaIOIIETOCs 10 OMpeNeIeHHOMY pasJeiny, Te-
Me, TpobJeMe U T.11.
CucreMa CTaHIAPTU3UPOBAHHBIX 3aJlaHUMH,
Tect MO3BOJISIOIIAS aBTOMAaTU3UPOBATh .
4 9 doHa TECTOBLIX 3aJaHUN
(T) [IPOLICYPY W3MEpPEHUs YPOBHS 3HAHUU W
YMEHUN 00yJaronierocs.

TunoBbie KOHTPOJIbHBIC 3a/IJaHUs, KOHTPOJIbHbIC BOIIPOCHI WJ/IM MHBIC MaTE€pPHAJIbI, Heo0XoAuMbIe
AJIS1 OHEHKH 3HaHHﬁ, yMeHHﬁ, HABBIKOB H ONbITA 1€ATCJIbHOCTH, XaPaKTCPU3YIOIIUX ITAIlbI (l)Op-
MHUPOBaAHUSA KOMIIETeHIIMIi B npouecce 0CBOCHUA TUCHUITJIMHBI

KonTposbHbIe padoThl

Bapuant Nel

1. Kakne coenuHeHHs HasbiBatoTcsa okcuaamMu? Kakue U3 mpuBeneHHBIX okcHI0B Fe:Os, CrOs,
NO2, P>0s, MnO, MnO: siBnsitoTcst kucinoTHeIMU? Hanumure ypaBHeHHMs] peakuuidl B3auMOIeii-
CTBHA KHCJIOTHBIX OKCUIOB CO IIEI0YaAMHU.
2. Hanuimure ypaBHEHHs peaklMii, C MOMOILbI KOTOPHIX MOKHO OCYIIECTBUTH CIIEIYIOILHE
MpeBpaleHUs:

t.c
Fe—Fe>03;+HCl —»?7—Fe(OH); — ?—Fe2(S04)3.
3. Hanumure ypaBHeHHs peakuuil B3aMMOJEHCTBUS I'MIPOKCHA KaJIbLMS C CEPHOH KUCIIOTOH,
MPUBOAIINX K 00pa3oBaHUIO cpeaHel, KUCIoi 1 oCHOBHOM coneil. HazoBuTe momyueHHsle co-

JIH.




Bapuanr 2
1. Micxons U3 MONOXKEHUs YIEMEHTOB B NEPHOJIMYECKON CHUCTEME, JAaHTe XapaKTEPUCTHKY aTo-
MOB: a) cepbl; 0) Mapranua.
2. CocraBbTe (POPMYJIBI OKCHIOB U THIPOKCH/IOB 3JIEMEHTOB BTOPOTO MEPHO/1a, OTBEYAIOIIUX UX
BBICILIECH CTENEeHH OKUclIeHHs. Kak M3MeHSeTCsl KUCIIOTHO-OCHOBHOM XapakTep 3THX COEJIMHE-
HUH?
3. JlaiiTe onpeeneHue MeKTPOOTPUIATEIbHOCTH. Kak n3MeHaeTcs 3IeKTPOOTPUIIATEIBHOCTD P-
wteMeHTOB B VII-A noarpynne? Kak H3MEHSICTCS HX OKHCIIMTEIbHAS AaKTHBHOCTD U IIOUeMYy?
4. Hanumute 3eKTpoHnbie hopmysisl atomos Zn u Cl M cooTBeTcTBYIOMMX HOHOB: Zn®", CI”
Bapuanr 3
1. Mcronb3ys cripaBouHble JIaHHbIE TaOIIHIIbI, ONpe/ieauTe n300apHblii TemmoBoi sdpdext AH 95
XxuMHuecKoi peaknuu. CaenaiiTe BBIBOI O BBIICICHHHM WM TMOTJIOLIEHHH TEIUIOTHI B Tpoliecce
peaxiiuu. Onpenenute uzmenenue s>utpornud AS’o3 B X0/le XUMUUECKOH peakIluy, MpoTeKaro-
uiei Ipy CTaHAAPTHBIX YCIOBUAX B MACAIBHOM I'a3000pa3zHOM cocTOSHUU. OOBACHUTE 3HAK H3-
menenust AS’s B pesymbrate namHoi peakumn. OnpeneauTe M3MEHEHHME SHepru I ub6ca
AG%93 B X07Ie XMMHUECKOH peaKiMH, HCTIONb3Ys CIpaBOYHbIE JaHHBIE Tabmuisl Ne 5. Ilo 3Haky
u3MeHenus >Heprun ['n66ca AG'298 crienaiite BEIBOI O BO3ZMOMKHOCTH CaMOIPOHM3BOJIBHOTO TIPO-
TeKaHM4.

Bemecrso Cocrosiuue
o AH"05. i AG%0s, ReHe S%0s, A
MOJIb MOb MOJIb - Tpajyc
CyH» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HANMIIMTE KHHETHYECKUE YPABHEHHs CKOPOCTEN NPAMOI peakiuu, 00paTHON PeaklMy U Bbi-
paX€HHUEC KOHCTAHTHI PABHOBCCHA,

2) ompesieNuTe, B KAKyl0 CTOPOHY CMECTHTCS XHMMYECKOE PABHOBECHE MPU YBETMUEHHH KOH-
HEHTpallHH IIEPBOro HCXOJHOTO BECIICCTBA, IMMOBBIIICHHH TEMIICPATYpPhl H YBEJIMYCHUH TaBJICHHA.
1) 2COmy+02ry«>2CO02 ) AH= -556,0 xJIx

2) Fe;04x+COr«>3FeO+COxr) AH= 34,6 x/Ix

Bapuanr 5
1. Berurcnure maccy BaCly-2H20, neobdxonumyto aist npurotosienus S00r pactsopa ¢ macco-
Boii noneit BaCl 5%.
2. Bolubcaute 00beM pacTBopa ruapokcujaa Harpus p=1.41r/em’ (38%), HeoOXoauMbIH s
MPUTOTOBIIEHUS 2KT MOIOIIETo pacTBopa ¢ maccoBoit poneil NaOH 10%.
3. Beruucnure Maccy K2COs, HeoOxoqumyro i npurotosieHus 100mi 0,1M pactBopa.
4. Jlna npurornenusi antudpusza xk Sn Boasl npubaBwim 21 atwioBoro cnupra CoHsOH
p=0,8r/cM>. BhluncnuTe TeMnepaTypy 3aMep3aHus aHTUpPH3a.

Bapuant Ne6

|. Hanumure ypaBHEHHS JUCCOIMAIMU clienyroniux sektpoauTtoB: a) HiPO4; 6) NH4OH; B)
CaClz; r) (CaOH)2S04; 1) Ca(HCO3)..
2. JlonumunTe ypaBHEHHs peaklUid, COCTaBbTe K HUM HOHHEIE YPaBHCHUS:

a) CaCO;+HCl— 0) CaCl+Na3;POs—
3. K pacTBOpy YKCYCHOH KHCIOTHI NMpHOABMIIM aleTaT HAaTpHs. B Kakyr CTOpPOHY CMECTHTCs
paBHOBECHE TUCCOIMAIUN YKCYCHOHM KHCIIOTHI?
4. BelYMCIIMTE PABHOBECHYIO KOHIIEHTpaIMIi0 HOHOB H' B pacTBOpe YKCYCHOM KHCIOTHI ¢ KOH-
ueHtpauueit 0,1Momb/1 (cTenens aucconuanuu pasHa 0,13).



TecToBBIC 3a0aHUA

3AJTAHHUME 1. (Bb1OepuTE BapUaHTBl OTBETOB COIVIACHO TEKCTY 3a1aHUsA)
1. IIpocTeie BemecTBa

- TIOJTHATHIIEH

+: rpadur

+: Genblit pochop

-. AMMHaAK

2. MousipHbli 00BEM rasza usmepsercs B

-1 MOJIb

+: n/mMonb

+: M3/KMOJTB

- MOJIb/J

3. Macca o/1HO# a.e.M. paBHa

= 1r

+: 1,66%10-24 r

-1 1,66%10-24 xr

+: 1,66*10-27kr

4. Mouib m000ro0 ra3a npH H.y. 3aHuMaet oobem 22,4 1 -
clle[ICTBHE

-1 3aKOHA COXPAHEHHUs MACCHI BEIIeCTBA

-1 3aKOHA MOCTOSTHCTBA COCTaBa

+: 3akoHa ABoraapo

-1 3aKOHA KPaTHBIX OTHOIIEHUI

-1 3aKOHA YKBHBAJICHTOB

5. 1 mone AI(OH)3 Heitrpanusyer ...... MOJIb COJISTHON
KHCJIOTBI

-1

12
+:3
-4

. 1,5

6. Peaknusa mexny NaOH + H3PO4 oTHocHuTCS K peakiinu
: IPUCOEAUHECHUSA

. pa3noKEeHUA

+: HeHTpanu3alUH

- rupaTauuu

-: 3aMeINeHHUs

7. DKBUBAJIEHT — 3TO pealibHas WM YCIOBHASA YacTHIIA
BEIIECTBA, KOTOPAs B IAHHON KUCJIOTHO-OCHOBHOM
pPEaKLUHUH YKBUBAJIECHTHA OJJHOMY KaTHOHY BOJOPO/1a UIIH
B JIAHHOHM OKUCIIMTEIIBHO-BOCCTAHOBUTEIILHON PEAKIIMI
OJTHOMY ......

- IO3UTPOHY

-: IPOTOHY

+: 35eKTpoHy

- KBapKy

-: HEHTPOHY



8. Maccy BeniecTBa, B3TOTO B KOJTHYECTBE | MO,
Ha3bIBAIOT ...... Maccou

-: CyMMapHO#

- aTOMHOM

-1 DKBUBAJICHTHOM

+: MOJIIpHOH

-1 MOJIEKYJIAPHOM

9. TIpocroe BelecTBO (B OTIIMYHE OT CIIOKHOTO) — 3TO
+! 030H

-: (peHON

-1 coza

- METAHOII

+: rpacur

10. Hanbonpuuit paguyc atoMa uMeer

- K

-: Na

- Li

*+=Rb

--H

11. DrieMeHT TpeThero nepruoaa. .. MMeeT BHICIIYIO
CTeIeHb OKHUCIICHUs +4

: hocdop

: CKaHIUH

- TUTaH

+: KpeMHUI

-: QJIFOMUHHUU

12. DnexkTpoHHy0 KoHpurypauuwo 1s22s22p63s23p5 umeer
aToM

-: (hocopa

+: XJjIopa

-: Opoma

-: pTopa

-: a3oTa

13. CreneHs OKUCIICHHS aTOMa XpoMa B
COEIMHEHUH. ..paBHa +3

-: CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexTpoHHas KOHPUTypaIHs BHEITHETO
IHEPreTHYecKOro ypoBHA atoMa (ochopa
+:...3s23p3

-1 ...3s23p5

-1 ...4s24p3

-1 ...2822p5

-1 ...4s24p5



BOITPOCHI K 3AYETY

1. CrexuomMeTpuuecKre 3aKOHBI: 3aKOH COXPAaHEHUS MAacChl, 3aKOH IIOCTOSHCTBa cocTasa. Mx
pOJIb B XMMHUH U COBpEMEHHAs TPAKTOBKA. ['a30Bble 3aKOHBI: 3aKOH ABOraapo, ypaBHeHre MeHeneeBa-
Kianeiipona.

2. Tlepuonuueckuii 3axoH u Ilepuonuueckas cucrema [I. . MenneneeBa. @usnueckoe o6oc-
HOBAaHHE TEPHOANYECKOTO 3aKOHAa M €ro COBpeMEHHas (POpMyIHpoOBKa. «/[IMHHAs» U «KOPOTKAas»
bopmbl mepuoanyeckoi Tabuuipl. Kiaccudukanus XMMUYECKUX 3JIEMEHTOB.

3. KBaHTOBOE omnucaHue CTpoeHHs aToMa. ATOMHbIE OpOMTANM U KBaHTOBbIEe uncia. ['paduue-
CKO€ TpE/CTaBICHUE aTOMHBIX opOutaneid. [lopsgok 3amoJHEHHsT aTOMHBIX OopOWUTanel B MHOTO-
ANIEKTPOHHBIX aTOMax.

4. Ilepuoguueckass cuctema sneMeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB aTOMOB (paAMyC aTOMa, PHEPrHsl MOHU3ALMHU, CPOACTBO K BJIEKTPOHY, JIEKTPOOTPULIATEINb-
HOCTb). DHEPreTUYECKUE AMarpaMMbl MHOTOIEKTPOHHBIX aTOMOB.

5. OOpa3oBaHHe XUMHUYECKOH CBSI3U, €€ XapaKTEPUCTUKU: PHEPrus, JUIMHA, MOJSIpHOCTD. [lepe-
kpeiBanue AO. CBsizu o- U n-Tuna. OnucaHue KOBAJEHTHOW XMMMUYECKOH CBA3M METOIOM MOJIEKYJISp-
HBIX OopOuTaneil Ha mpumepe MoJieKysl Ho.

6. Oneprernueckue nuarpaMmbl MO ABYXaTOMHBIX MOJIEKYJI U HOHOB, 0Opa30BaHHBIX AJIEMEH-
tamu 1-ro neprona (Hx", Ha, Ha™, Hex"). KpaTHOCTb 1 9HEPrUs CBA3M.

7. Onepretuueckue auarpaMmbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ 2 nepuoja. 3aKo-
HOMEPHOCTH B U3MEHEHHUHU UX CBOMCTB (JIMHA CBSI3U, SHEPIUs CBA3M, MArHUTHBIE CBOWCTBA)

8. Ilpencka3zaHue reoMeTpUUECKOr0 CTPOECHHUS MOJIEKYJ METOJAOM OTTAJIKMUBAHUS 3JIEKTPOHHBIX
nap (meroxa ['mmecnu) U MeToI0M BaeHTHBIX cBsi3eil. ['eomerpus monekyn BeCl , BF; , CHs , NH3 u
H2O.

9. BemecTtBa ¢ MOJIEKYJISIPHON CTPYKTYpOH (IIpuMepsl). MeKMOIIEKYISIpHbIE B3aUMOICHCTBUS.
Cunel Ban-nep-Baanbca (Tpu coctaBisomux). BogopoaHas cBsizb. OcobeHHOCTH (HTOPOBOIOPOAA, BO-
16l 1 aMMHaKa, 00yCIIOBICHHBIC BOAOPOAHBIMH CBS3SIMU.

10. TloHsATHE O 30HHOM CTPOEHHMM TBEpAOrOo Tena. MeTabl, MOJYNPOBOJHUKU M AUDJIEK-
TPUKH (Ha TpUMeEpe MPOCTHIX BEIIECTB, 00pa3oBaHHBIX dneMeHTamMu [V A rpymmer). O0mue pusndeckue
CBOMCTBA METAJJIOB (3JIEKTPOIPOBOAHOCTH U TEIIONPOBOAHOCTB).

11. OcHOBHbBIE NOHATHSA U ONPEIEIECHUS TEPMOJUHAMHUKU. DHTAJIBIHS CUCTEMBl. DHTAIBIUSA
XUMHUYECKON peakUuu. ODKCHEPUMEHTAIbHOE ONPEAEICHUE SHTAIBIINY PEAKIMU (Ha IPUMEPE peakluu
HENTpaau3aLun).

12. 3axon I'ecca. CnenctBust u3 3akoHa I'ecca. CrocoObl pacueTa SHTAJIBIMNA pEaKIHidi ¢ UC-
10JIb30BaHNEM 3aKoHa ['ecca (Ha KOHKPETHBIX PUMEPAX).

13. DHuransnus oOpazoBaHus BemiecTBa. CTaHAAPTHOE COCTOSHUE JIEMEHTA U BemiecTBa. Pac-
YeT DHHTAJBIUN peakuuii M0 CTaHJAPTHBIM DSHTANBIUSAM O00pa30BaHMS BEIIECTB (Ha KOHKPETHOM
IIpUMepe).

14. Camonpou3BoJbHbIE U HECAMOIPOU3BOJIBHBIE MpoOLECcCHl (puMepsl). Makpo- U MHKpPOCO-
CTOSIHUSA CHUCTEMBl. TepMOAMHAMHMUYECKas BEpPOSTHOCT, W HHTponus. Bo3pacranue sHTponuu Kak
JBUOKYLIasi CUJIa CaMOIIPOU3BOJIBHOTO MpolLiecca.

15. DHTponus BemiecTBa. 3aBUCUMOCTh SHTPOIMHUH BEIECTBA OT TeMIIEpaTypbl, o0bema, arpe-
raTHOTO COCTOSIHMA. ODHTpomnus oOpa3oBaHusi BemiecTBa. IIporiecchbl, COPOBOKAAIONIUECS YBETHYe-

HUEM U YMEHBIIIEHUEM SHTPONHHU (IIPUMEPHI).



16. DHTpomus BemiecTBa. DHTPONUS XUMHUYECKOM peakuuu. CrocoObl pacyera SHTPONUU
XMMHUYECKOHN peaKklMy (Ha KOHKPETHBIX IpUMepax).

17. Omueprus I'mb66ca. CrannaptHas sHeprusi [m00ca oOpa3zoBanus BemiectBa. CraHaapTHas
sHeprus I'mb66ca xummueckol peakiuu. CrocoObl pacuyera craHAapTHOW sHepruu [ mdOca xumude-
CKOM peakuuu (Ha KOHKPETHOM IpUMepe).

18. 3aBucumocts 3Heprun ['m66ca XMMHUYECKON peakluu OT TEMIIEPaTyphl (PHTAJIBIUUHBIA U
SHTPONUIHBIN (akTOpbI Mpouecca). JHeprus [ m66ca 1 caMonpon3BOIBHOCTD IpoIiecca.

19. Ckopoctb xuMuueckoil peakuuu. CpeaHssi 1 UCTHHHAs CKOPOCTb. MeToabl IKCIEPUMEH-
TaJbHOTO ONPENEIICHNS CKOPOCTH XUMUYECKUX peakluil (KOHKpeTHbIM npumep). [IpocTeie u ciokHbIe
peakiuu. OCOOEHHOCTU reTePOreHHbIX IPOLIECCOB.

20. 3aBUCHMMOCTb CKOPOCTHM XHUMHYECKOH peakuMM OT KOHIeHTpauuu. OCHOBHOMW 3aKOH XU-
MUYeCKOW KMHETUKH. KuHeTnueckoe ypaBHEHHE U NOPSAJOK peaklUu. DKCIIEPUMEHTAIBHOE ONpEIee-
HUE TOpsAKa peakiMy (KOHKPETHBIN IIPUMED).

2]1. BnausHHe TeMIiepaTypbl Ha CKOPOCTb XUMHUYECKOW peakuuu. IIpuuuHbl BOUsSHUA (101 aK-
TUBHBIX MOJIEKYJ U pactipenenenue bonpimana). YpaBHeHne AppeHuyca. JHepreTudeckuii mpoduib
XUMHUYECKON peakluu. DKCIEPUMEHTAIbHOE ONPEIEICHUE SHEPTUM aKTUBALMM XUMHUYECKON peakluu
(KOHKPETHBII pUMED).

22. Karanus. BiusHue karaiausaTopa Ha CKOPOCTbh XMMHMUYECKOM peakuuu. [IpuunHbl BIUSHUSA.
I'omoreHHsIi U reTeporeHHsld Karanus. [IpuMepsl MPAaKTUYECKOTO MCIIOIB30BAHMS KAaTaIU3aTOPOB
I ”3MEHEHHUSI CKOPOCTH peakiuy. MTHrubupoBanue peaxiuii.

23. XuMHYECKOE paBHOBECHE. YCIOBHS XUMHUYECKOro paBHOBecHsa. KoHcTaHTa paBHOBecus
XUMUYECKOH peakuuu. TepMOAMHaMUUECKUH BbIBOJ KOHCTAHTBI PABHOBECHSI.

24. OOpatumble XuUMHUYecKHe peakiuu. CKOpocTb 0OpaTUMBIX XUMHUECKUX peakuuid. Ku-
HETUYECKOE OINHMCAHWE XMMHMUYECKOTO paBHOBECUS (CBsSI3b KOHCTAHTHl PABHOBECHUS PEAKIMU C KOH-
CTaHTaMH CKOPOCTEH MPSMOro U 0OPaTHOTO MPOLIECCOB).

25. CMenieHre XMMHUYECKOIO PaBHOBECHS NPU M3MEHEHHWU BHEHIHMX ycioBuil. [Ipuniun Jle

[laTenpe: TEPMOAMHAMUYECKOE U KHHETHYECKOE 00OCHOBAHHUE.

BOITPOCHI K DK3AMEHY

1. PactBopbl. Knaccudukarust pacTBOpOB MO CTENEHU TUCHIEPCHOCTH. MecTO pacTBOPOB Cpeau
IPYTUX TUCHEPCHBIX cucTeM. PacTBopuMoCTh TBepabIx BemlecTB B Boje. Koadduuuent pactsopumo-
cti. HacellieHHble, HEHACHIIIICHHBIE U MEePEChIIIEHHbIE pacTBOPHI. TerioBbie 3pPeKThl MPU pacTBOpe-
HUMU.

2. PactBopbl. CriocoOBI KOJTUYECTBEHHOTO BBHIPAKEHUSI COCTaBa pacTBOPOB. MaccoBasi, 00beMHast
U MOJbHas onu. MaccoBasi, MOJISIpHasi 1 HOpMalibHasi KOHIeHTpauu. MomsuibHOoCcTh. [lepexon ot on-
HOTO croco0a KOJIMYECTBEHHOT'O BhIpaXXEHHsI cOCTaBa pacTBopa K Apyromy. HaliTu maccoByto, Momsp-
HYI0 1 HOPMAJIbHYIO KOHIIEHTPAIMM PacTBOpa XJIopuaa Kaiblus ¢ MaccoBor nonei 20%. IlnoTtHOoCT
pactBopa 1,2 r/em’.

3. PacTBOpbI HEAIEKTPOJUTOB. [[aBlieHHE HACBIIMIEHHOTO Mapa pPacTBOPUTEN HaJ PaCTBOPOM M
HaJ YMCThIM pacTBopuTeneM. 3akoH Payns. Kak MOXHO paccunTaTh MOBBILICHHE TEMIIEPaTypbl KHIIe-
HUS U TIOHWKEHHE TEMIIEPATyphl 3aMep3aHusl pacTBOpa MO CPABHEHUIO C pacTBOpUTEIEM?



4. B ueM cOCTOUT CYIIHOCTb siBJI€HHE ocMoca? Kak onpenenuTs BETUYMHY OCMOTHYECKOTO /1aB-
JICHUS B pacTBOpax HeaaeKTponauToB? 3akoH Ban-I'odda.

5. DnexTposnuTHyecKas auccormanus. Jlucconnanus ciaaldblX AIIEKTPOIUTOB KaK PaBHOBECHBIN
npouecc. CreneHp QuccolMaluy U KOHCTaHTa aucconuanui. OakTopsl, BIUSAIONINE HA NIPOLIECC TUCCO-
uanuu. 3akoH paszbasinenus OcBanbpaa. Kak OyaeT BIUSATh Ha COCTOSIHUE PAaBHOBECHUS YKCYCHOW KHCIIO-
ThI BBEICHHE B CUCTEMY alleTaTa HaTpus?

6. PacTBOpBI 351eKTpoUTOB. J(Mccouuanusi CpeaAHNX, KUCIbIX U OCHOBHBIX cojiel. Jlucconuanus
KHCIIOT ¥ ocHoBaHMU. CtyneHuaras auccouuanus. [Ipuseaure npumepsl. Mcnosb3oBanue 3akoHOB Pa-
yns 1 Bant-T'odda mist onucanust cBOMCTB 351eKTposinToB. M30ToHMUECKUiT KO UITHEHT.

7. Peakiium HOHHOTO OOMEHa B PacTBOpPAaX 3JIEKTPOIUTOB. Y CIIOBHSI MPAKTUUECKOM HEOOpaTUMO-
CTH TPOTEKAHUS peakinii HOHHOro oOMeHa. Hanummte MOJeKyIsipHbIe M1 HOHHO-MOJICKYJISIPHBIE ypaB-
HEHUS PEAKLMH, WUTIOCTPUPYIOLIUX ITH YCIOBUS.

8. MaopacTBOpHUMBIE 3JIEKTpOIUThL. PaBHOBecue B cucteMme ocanok — pactBop Ilponssenenue
pacTBOPUMOCTH. YCIOBHUSA 00pa3oBaHMSA M PACTBOPEHHUs ocankoB. OOpa3oBaHHE OCAJKOB U AJIEMEHTHI
KaueCTBEHHOT'O aHAJIM3a.

9. XKectkocTh Bobl. BpeMeHHas M MOCTOSHHAsA )KECTKOCTh. METO/Ibl CHUKEHUS KECTKOCTH BO-
TIBL.

10. DnexrponauTnueckas aucconuanus Boabl. MlonHoe npoussenenue Boasl. BogopoaHsiii moka-
3arens. lllkana BogoponHoro mnokasarens. Konopumerpuueckue M MOTEHIMOMETPUUECKHE METOMbI
onpeaenenus pH cpensl. Unaukatopsl. Mi3MeHeHne okpacku MHIMKATOPOB B 3aBUCUMOCTH OT peakLuu
CpElbL.

11. T'upponus. I'maponus coneil. KonmnyecTBeHHbIE XapaKTEpUCTUKU Tporecca ruaponusa. Cre-
NeHb TUPOJIN3a U KOHCTaHTa Tuaponu3a. CMelleHne paBHOBeCHs mpoliecca ruaponu3a. HeoOpaTumprii
ruzpoaun3. Hanumure B MOJEKYISIPHOM U MOHHO-MOJIEKYJIIPHOM BUJE YPAaBHEHUS peaKkUMi IMApOoIn3a
cieaytomux coneit: FeCls, KsPO4, NaxSOs, ALS3 . Ykaxkure peakiuio cpelbl B BOIHBIX PacTBOpax
9THUX COJIEH.

12. OxucanTenbHO-BOCCTAHOBUTEIbHBIE peakuu. CTeneHb OKUCIeHUs AeMeHTa. OKUCIUTEND
U BOCCTaHOBUTENb. lIporieccsl OkucineHns U BoccTaHOBiIEHUA. [IpuBeauTe npumMepbl TUIIMYHBIX OKHC-
nuTenei u BoccraHoBuTeneil. Kakue mporecchl npeacTaBisiioT co00i MpOIecchl OKUCICHHS, a KaKkue
BOCCTAHOBJICHMSL:

S2 >80 Cr,07 > Cr" Mg’>Mg*? 0, +2H,0->40H"

13. Knaccuduxanus OKMCIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuil. [IpuBenuTe npuMepsl peak-
ui kaxxaoro tuna. CoctaBbTe ypaBHEHUSI COOTBETCTBYIOIUX PEAKIIMM C MOMOIIBI0 METOAA AJIEKTPOH-
Horo OanaHca.

14. XapakTep B3aMOAEWCTBHS METAJIOB C BOJAOMW, pacTBOpaMH COJIEH, LIENOYEd M KHUCIOT.
OcoOeHHOCTH B3aUMOJCHCTBUSL METAINIOB ¢ KOHIIEHTPUPOBAHHON CEpHOM KUCIOTOM M a30THOW KHUCIIO-
Toil. Kak pearupyert xene3o ¢ CHIbHO pa30aBlieHHOW, pa30aBICHHONW U KOHIICHTPHUPOBAHHOW a30THOM
kucnoToi? CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUM.

15. Bo3HUKHOBEHNE CKauKa MMOTEHIMaJIa HAa IPaHULe METaJI-pacTBOp cosil MeTauia. CtaHaapt-
HBIM JIEKTPOJHBIN NOTeHIMaN. P cTaHAApTHBIX JIEKTPOHHBIX MTOTEHLIMATIOB MeTalI0B. Kakue BbIBO-
JIbl MOKHO CJIE€aTh UCXOS U3 IIOJIOKEHUS MeTaljia B psgy?

16. Bonopoasslii 351€eKTpoa. Y CTpOUCTBO U 3IEKTPOAHbIE Iporiecchl. CTaHAapTHBIA BOAOPOIHBIN
NEKTPOA. 3aBUCUMOCTh BEJIMUMHBI TOTEHIIMAJIA BOJOPOAHOIO 3eKTpoa ot pH cpensbl.



17. I'anpBannyeckue 3ueMeHThl. Kak MOXXHO MPaKTUUECKU ONPEAEIUTH IEKTPOAHBIN TOTEHIIN-
an meraiia? Ot Kakux (pakTOPOB 3aBUCHUT BEIMYMHA JIEKTPOJHBIX MOTEHIIMaN0B? YpaBHenue HepHera.
VYpaBHenue HepHceTa U1 METaINIMYECKUX AIEKTPOAOB IIPU CTaHAAPTHBIX YCIOBUSIX.

18. Tunel rapBaHUYECKUX IEMEHTOB. XUMUYECKUE, KOHLIEHTPALMOHHbIE U TEPMOTaJbBaHUYE-
ckue 3nemeHThl. J.J[.C. ranbBaHUYEeCKUX 3JIeMEeHTOB. [IpuBenuTe mpumepsl. YKaKuTe Mpolecchl, Mpo-
TEKAIoIUE Ha IEKTpojaax, M paccuurtaite DJ[C MeTHO-IMHKOBOIO XMMHUYECKOI'O TajJbBaHUYECKOTO
JJIEMEHTA.

19. Obpatumbie 1 HeOOpaTHMBbIE IEKTPOAHbIE Tporecchl. O0paTUMble U HEOOpaTUMBbIE 3JIEK-
TpoAbl. TUIBI 00paTUMBIX JIEKTPO0B. [IpuBeanTe MpUMEpHI.

20. Koppo3sus metamnoB. Knaccudukanus KOppo3HOHHBIX HMPOLECCOB. XUMHUYECKast U 3JIEKTPO-
xumuueckas kopposus. [IpuBeaure npumepsl. MUKpPO - 1 MakporajabBaHUUECKHUE 3JIEMEHTHI. [IpndanHbI
NEKTPOXUMHUYECKON T€TEPOreHHOCTH MOBEPXHOCTU MeTauia. Kakue npoueccsl NpoTeKaroT IpU KOppo-
3UM LIMHKA ¢ IPUMECSAMH XKelle3a B KUCIIoi cpene?

21. DnekTpoiHble TpOLECCHl NMPU KOpPpo3uu MeTauioB. KaroaHble peakuuum B KHUCHBIX,
HEHTpaNIbHBIX U IIENIOYHBIX cpefax. YeM MOKeT OBbITh BbI3BaHA AJIEKTPOXMMUYECKas T€TEpOreHHOCTh
MIOBEPXHOCTU MeTaa?

22. Tlonsipu3anus U Aenosipu3anus 3J1eKTpooB. Kak BIMSIOT 3TH NpoLEcCHl HA KOPPO3UIO Me-
Ta;uioB? B 4eM COCTOUT CYIIHOCTh BOJOPOAHON U KUCIOPOAHON AeToIsIpU3anun?

23. DNEeKTpoIN3 C paCTBOPUMBIMU U HEPACTBOPUMBIMU 3ieKTpojamu. [lopsiiok paspsina HOHOB
Ha 3JIEKTpOoJax IMpu aiekTpoause. 3akoHbl Dapazes. [IpakTuueckoe MpUMEHEHHUE MTPOLIECCOB IIEKTPO-
Im3a.

24. CnocoObl 3aIIUTHl METAJUIOB OT KOPpPO3MH. MeTauinyeckue KaToIHble U aHOJHBIC TIOKPHI-
Tus. PaccMoTpuTe Ha KakOM-THOO MpUMepe MeXaHU3M 3alIUTHOTO ACHCTBUE aHOJHOTO METAJITMYECKO-
I'0 IIOKPBITUS B KUCIION Cpelie.

25. CnocoObl 3aIUThl METAJUIOB OT KOPPO3UH. MeTauindeckre KaToAHbIE U aHOJIHBIE MOKPHI-
tus. Kak nporekaer Koppo3usi MeTaia ¢ KaTOJAHbIM METaJNIMYECKUM MTOKPBITUEM IPU HAPYIIEHUU €T0
LIEJIOCTHOCTH B BOJHOM CpeJi€ B IPUCYTCTBUU KHUCI0poaa?

26. Crioco0Obl 3aIIMTHl METAJUIOB OT KOppo3uu. Hemerammyeckue 3alUTHBIE TOKPHITUS. Bubl
HEMETAJIIMYECKUX 3alIUTHBIX TOKPBITUN U UX IPUMEHEHUE.

27. CriocoObI 3alUThl METAJUIOB OT KOPPO3UH. XUMHUYeckas o0paboTka cpeabl. PerynupoBanue
pH, ynanenue xuciopoza.

28. CriocoObl 3alMThl METAIJIOB OT KOPPO3MH. DIEKTPOXMMHUYECKas 3amuTa. [IpoTexkTopHas
3allUTa U KaTOJHAasl 3aIlUTa.

29. OcobeHHOCTH OpraHUuYecKuX coeluHeHMH. Teopus XuUMHUYecKoro ctpoeHus. Mzomepus u
romonorus. Knaccupukanus, ctpoeHre 1 HOMEHKIIATypa OPraHUnYeCKUX COeIUHEHHN.

30. Knaccuduxanmst opraHMueCKUX peakiifii Mo XapakTepy XUMHUECKON CBSA3H. YTIIEBOJOPOIBL:
aJIKaHBI, IUKIOAJIKAHBI, AJIKCHBI, JIKMHBI, aJIKaIUCHbI, apOMaTHUECKUE COCTUHECHHUSI.

31. Ilpou3BOJHBIE YTIIEBOAOPOIOB: TaJIOTCHIIPOU3BOAHbIC, CIIUPTHI, albACTHIbl U KETOHBI, (e-
HOJIBI, IPOCTHIE APHUPHI, KAPOOHOBBIE KUCIIOTHI, CI0KHBIE F(UPBI, HAITPOCOSTUHEHNS, aMUHBI.

32. MoHOMepBI, OJIMTOMEPBI U MOJIUMEPBI. METObI MOJIy4YeHUs MoJIMMEpoB. Peakuuu nonume-

pu3anu U MOJIMKOHACHCAIUU. CTpOCHI/IC U CBOMCTBa MMOJIMMCPOB.



1.

IIpumepsl OM1€TOB /11 3a4eTa

MHWHUCTEPCTBO HAVKH U BBICILETO OBPA3OBAHUS POCCUNCKON OEEPALIU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHME BBICILIEI'O OBPA3OBAHIS
«MOCKOBCKHWI NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

HOLl «Xumbuorex» / Jucuumiuna «Xumus» / 2021/2020 y4eOHbIi 1o
buser Ne 3

OCHOBHBIE TIOHSITHS U ONPECICHHS TEPMOIUHAMUKHN. DHTAJIBITNS CUCTEMbI. DHTAIBIUS XUMH-
YECKOM peakiuu. DKCHEPUMEHTAIBHOE ONpPEeIeICHUE SHTAIBIINHN PEAKIUU (Ha MpUMeEpe peak-
LMW HEUTpaIU3alun).

[Ipenckazanue reoMeTpUUECKOTO CTPOSHHUS MOJIEKYJI METOJIOM OTTaJIKUBAHUS AJIEKTPOHHBIX Map
(merox ['minmecnu) U MeTOIOM BalleHTHBIX cBsizeil. ['eomerpust monekyn BeCl, , BF3 , CHs , NH3
u H>O.

CKOJBKO rpaMMOB IIMHKA PACTBOPUIIOCH B COJISTHOM KUCJIOTE, €CJIM U3BECTHO, UTO B XOJE ITOM
peakIuu MPU HOPMATBHBIX YCIOBHUSIX BBIICTIIOCH 1,2 11 BOgOpoOIa.

Jouent HOLL Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./

N.o. pyxoBogutenss HOL] Xumbuorex, k.0.H., TOIIEHT /Topmmna E.C./

VYTBepxkaeHo Ha 3acemanuu . 201 1., mpoTokom Ne (coct. A.H. KyckoB)

1.

MHWHHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUS POCCUNCKON OEIEPALIU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE YUYPEXXIEHME BBICILIEI'O OBPA3SOBAHIS
«MOCKOBCKHWI NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

HOII «Xumbuortex» / Incuumiauna «Xumus» / 2021/2020 yueOHblii rojg
Buaer Ne 6

3akon ['ecca. Cnenctus u3 3akoHa ['ecca. CriocoObl pacyeTa 3HTANBINN pPeakIfii ¢ UCTIONb30-
BaHMEM 3aKkoHa ['ecca (Ha KOHKPETHBIX TPUMEPAX).

OHepreruueckue nuarpaMMbel MO ABYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 2 IEpUOJa. 3aKOHO-
MEpPHOCTH B U3MEHEHUH UX CBOMCTB (AJIMHA CBSA3U, SHEPTUs CBSI3U, MArHUTHBIE CBOMCTBA).

Bo ckonbko pa3 ymenbmutest ckopocTh peakiuu 2NO + Oz = 2NO» npu pa30aBiieHUN cMecH
pearupyromux ra3os B 3 pa3a? CoctaBbTe (HOpMYJTy AJIs ONPEEIICHUS] KOHCTAHTBI PABHOBECHSI
JTAHHOW peaKIuu.

Jonent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./

HN.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 10LEHT /Topuruna E.C./

VYTBepxkaeHo Ha 3acemanun . 201 1., mpoTokom Ne (coct. A.H. KyckoB)



MHWHHUCTEPCTBO HAVKH U BBICILETO OBPA3OBAHUS POCCUNCKON OEJEPALIU
DEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHME BBICIIIEI'O OBPA3SOBAHUSI
«MOCKOBCKHWI MOJUTEXHNYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

HOII «Xumbuorex» / Incuumiauna «Xumus» / 2021/2020 yueOHblii rojg
Buier Ne 10

1. BnusHue TemnepaTypbl Ha CKOPOCTh XUMUUECKOH peakuuu. [IpuanHbl BAUSHUS (0I5 aKTHB-
HBIX MOJIEKYJI U pacrpeaeneHue bonbiimana). YpaBHeHne AppeHunyca. DHepreTu4eckuil npo-
(buIb XUMUYECKON peakIiy. DKCIEPUMEHTAIbHOE ONPeIeTICHIE SHEPTUU aKTUBALMU XUMUYe-
CKOM peakiuu (KOHKPETHBIN TIPUMED).

2. 3aBUCHMOCTB dHeprum [ m66ca XUMHUUECKON PeaKIMK OT TeMIIEpaTyphl (SHTATBITUWHBIN U 2H-
TPONHUITHBIN PakTOpsI Tporiecca). DHeprus [ nbOca u caMmonmpon3BOJIBHOCTH TIPOIIECCa.

3. CocTaBbTe 3IeKTPOHHYIO (POpMYITy aToMa TuTaHa u noHoB TuTana Ti*" u Ti*'. K kakomy snek-
TPOHHOMY CEeMEHMCTBY OTHOCUTCS TUTaH? [IpuBenTe 3JEKTPOHHBIC AaHAJIOTH TUTAHA.

Jonent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./
HN.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 1OLEHT /Topuuna E.C./
VYTBepxkaeHo Ha 3aceganuu . 201 1., mpotokon Ne  (coct. A.H. KyckoB)

MHWHHUCTEPCTBO HAVKH U BBICILETO OBPA3OBAHUS POCCUNCKON OEEPALIU
DEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHME BBICIIIEI'O OBPA3SOBAHUSI
«MOCKOBCKHW MOJUTEXHNYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

HOII «Xumbuortex» / Incuunmiauna «Xumus» / 2021/2020 yueOHblii rojg
Buaer Ne 12

1. O6patumble xuMu4eckre peakuuu. CKOpocTh OOpaTUMBIX XMMHUYECKHX peakiuil. Kuneru-
9YEeCKOE OINMHMCAHWE XUMUYECKOTO PaBHOBECHs (CBS3b KOHCTAHTHI PABHOBECHUS PEAKIIMU C KOH-
CTaHTaMHU CKOPOCTEH MPSMOTo U 00paTHOTO MPOIIECCOB).

2. Dueprus ['m66ca. CrannaptHas sHeprus [ m66ca o6pa3oBanus BemectBa. CTaHgapTHasE dSHEp-
rusi ['mb6ca xummueckoir peaknuu. CrnocoObl pacuera craHAapTHOW sHepruu ['mb66ca xumu-
YECKOH peakiuu (Ha KOHKPETHOM IIPUMEPE)

3. HM3o0Opa3ute rpaduuecku ¢ MOMOIIBIO0 METOIa BaJIeHTHBIX cBsizeid (BC) n 00BsICHUTE MEXaHU3M
obpazoBanus MoeKysl SiFs 1 nona [SiFs]>. YKakuTe TUIBI 06pa3yIOMUXCS XUMHUECKUX CBS-
3€ii, UX KPaTHOCTh U MEXaHU3MBbI UX 00pa3OBaHUs

Jonent HOLL Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./

N.o. pyxoBogutenss HOL] Xumbnorex, k.0.H., TOIIEHT /Topmuna E.C./

VYTBepxaeHo Ha 3acemanuu . 201 1., mpoTokom Ne (coct. A.H. KyckoB)



IIpumepsl 3K3aMeHALMOHHBIX OWJIETOB

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPABOBAHUS POCCHICKON OENEPAILINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHH NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

HOLl «Xumbuorex» / Jucuumiuna «Xumus» / 2021/2020 y4eOHbIi 1o
buser Ne 1

1. CrexnoMeTpuyecKue 3aKOHBI: 3aKOH COXPAaHEHMsSI MAaccChl, 3aKOH ITOCTOSIHCTBa cocTama. Mx
pOJIb B XUMHH U COBpEMEHHAas TPaKTOBKa. [ 'a30BbIe 3aKOHBI: 3aKOH ABOTaIpo, ypaBHEeHHE MeH-
neneeBa-Knaneiipona.

2. KowmmekcHble coeaunHeHusi (mpumepbl). OCHOBHbBIE MOHSATHS: KOMIUIEKCOOOpPA30BaTEb, JH-
raiji, KoOopAUHaHOHHOEe yncio. OOpa3oBaHKEe KOMIUIEKCHBIX YaCTHI] B pacTBopax. CTyneHya-
ThIe KOHCTAHThI 00pa30BaHMS KOMIUICKCHBIX YaCTHIl U KOHCTAHTHI MX YCTOHYUBOCTH.

3. HamummuTe amekTpoHHyto popmyiry atoma cepbl. K kakoMy 371€KTpOHHOMY CEMENCTBY (THITY)
OTHOCHTCS cepa? YKaKUTE BAJICHTHBIC 3JIEKTPOHBI, PACTIPEACTUTE UX TI0 YHEPTETHUCCKUM STUeii-
KaM B HOpMaJIbHOM U BO30Y>KIEHHBIX COCTOSHUSX.

Jonent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./
WN.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 1OLEHT /Topuuna E.C./
VYTBepxkaeHo Ha 3aceganuu . 201 r., mpotokon Ne  (coct. A.H. KyckoB)

MHUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA30OBAHIS POCCUMCKON OEIEPAIINU
DEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHME BBICIIIEI'O OBPA3SOBAHISI
«MOCKOBCKHUM MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

HOLl «Xumbuorex» / Jucuumiuna «Xumus» / 2021/2020 y4eOHbIi 1ox
buser Ne 4

1. Xumuueckoe paBHOBECHE. Y CIOBUA XUMUYECKOTO paBHOBecHs. KOHCTaHTa paBHOBECHUS XHUMMU-
yeckoi peakuuu. TepMoarnHaMUUYECKU BBIBOJI KOHCTAHTBI PABHOBECHS.

2. 3aBUCHUMOCTb 3JICKTPOJHOTO MOTEHIHATA OT YCJIOBUH IMPOBEIACHUS PEAKIUH. Y paBHECHHE
HepHncra.

3. Beruucnmre: a) MaCCOBYIO JIOJIO PaCTBOPEHHOTO BetecTBa (®, %); 6) HopMmansHOCTh (CH); B)
MostsipHOCTB (CMm); 1) MosstmbHOCTE (Cm ); 1) Tutp (T) pactBopa H3PO4, momydennoro npu pac-
tBopernu 18 T H3PO4 B 282 cM? BOJIBI, €CITH OTHOCHTEINBHAS TIOTHOCTH TOTYYEHHOTO PAaCcTBOPA
cocrasisier 1,031 r/em’

Jonent HOLL Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./

N.o. pyxoBogutenss HOL] Xumbuorex, k.0.H., TOIIEHT /Topmna E.C./
VYTBepxkaeHo Ha 3acemanuu . 201 1., mpoTokom Ne (coct. A.H. KyckoB)



MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPABOBAHUS POCCHICKOI OENEPAILIUN
DOEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKHWI MOJUTEXHNYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

HOII «Xumbuorex» / Incuumiauna «Xumus» / 2021/2020 yueOHblii rojg
Buaer Ne 7

1. DuHTpomus BemiecTBa. 3aBUCUMOCTh SHTPOIIUU BEIIECTBA OT TEMIIEPATyphl, 00beMa, arperaTtHo-
ro COCTOSIHHMS. DHTpomus oOpa3oBaHMs BemiecTBa. [Ipoiiecchl, compoBoXIatoNIecs yBeIu-
YEHUEM U YMEHBIICHUEM YHTPONUU (IIPUMEPHI).

2. Ilepunoandeckas cucrtema 3nemeHToB [. 1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aTOMOB (paJiyC aroma, YHEPrusi MOHU3AIUU, CPOJICTBO K JJIEKTPOHY, FIEKTPOOTPHUIIATEIh-
HOCTb). DHEpreTHYecKUe JAUarpaMMbl MHOTOAJIEKTPOHHBIX aTOMOB.

3. B cucreme: A(r) +2B (r) <« C(r)
pPaBHOBECHBIE KOHIIEHTpanuu paBHbl (Monb/n ): [A] = 0,6; [B] = 1,2; [C]=2,16. Onpene-
JTUTE KOHCTAaHTY PaBHOBECHUS PEAKIIMHU M UCXOHBIC KOHIIEHTPALIMHU BemecTB A u B.

Jouent HOLL Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./
N.o. pyxoBogutenss HOL] Xumbuorex, k.0.H., TOIIEHT /Topmuna E.C./
VYTBepxkaeHo Ha 3acemanuu . 201 1., mpoTokom Ne (coct. A.H. KyckoB)

MHWHHUCTEPCTBO HAVKH U BBICILETO OBPA3OBAHUS POCCUNCKON OEJEPALIU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXXIEHME BBICILIEI'O OBPA3SOBAHIS
«MOCKOBCKHWI NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

HOLl «Xumbuorex» / Jucuumiuna «Xumus» / 2021/2020 y4eOHbIi 1o
buaer Ne 17

1. CMelieHne XMMHUYECKOTO PAaBHOBECHSI NMPU W3MEHEHWM BHEIIHUX yciaoBuid. [Ipuniun Jle
[TaTenbe: TepMOIUHAMUYECKOE U KHHETHYECKOE 00OCHOBAHUE.

2. T'maponu3 kak mpuMep MPOTOJUTUYECKOTO paBHOBecHs. [ Maponn3 KaThoHA U aHWOHA (IIPH-
Mepsbl). [TonHbI (He0OpaTUMBIN) THUAPOIH3 (TIPUMEPHI).

3. Peaxuus ropeHUs KUAKOTO STUIOBOTO CIHUPTA BBIPAXKAETCS TEPMOXUMUYECKUM ypaBHEHUEM:

C2HsOH(x) + Oo(t) = 2CO2(1) + 3H20(kx); AH=7?

Brruucnure TemioBoi a3 dEKT peakiuu, eCiim U3BECTHO, YTO TETUIOTHI 00pa30BaHuUs
C>2HsOH(x), CO2(r) u H2O(3x) cooTBeTCTBEHHO paBHHI, kJ[>k/Moub: -277,67; -393,51 u -285,84.

Jonent HOLL XumbroreXx, K.X.H., TOIEHT /KyckoB A.H./

HN.o. pyxoBoaurens HOLL Xumbunorex, k.0.H., 1OLEHT /Topuuna E.C./

YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)



7. YueOHO-MeTOANYeCKOe U HH(POpMAIHOHHOE o0ecrieyeHne JUCHUIIINHBI.
a) OCHOBHAas JIMTepaTypa:
1. Xumus: yueOHUK M MpaKTUKYM JJIA NpukiagaHoro 6akanaBpuara / T.B. MapteinoBa, U.B. Aptamonona, E.b. ['ogyHOB —
M.: UznatensctBo FOpaiit, 2015. —393c.

0) JOoMOTHUTEIbHAS JTUTEepaTypa:
1. 3anmaun u ynpaxuaenus no obmen xumun / HJL. I'munaka — M.: uznatensctBo « KHOPYCy, 2012. — 248 c.

B) IPOrpaMMHoe obecrieyeHue U HHTEPHeT-pPecypcChl:
[IporpammHoe obecriedeHrue 1 HHTEPHET-PECYPChI HE MTPEAYCMOTPEHBDI.

8. MarepuajibHO-TEXHUYECKOE O0eceYeHue M CIUTIIUHbI.
Jlns mpoBeieHUs 3aHATUNA MCIIOIB3YIOTCS JICKIIMOHHBIE ayJUTOPUH U CIIeIMaIN3UpOBaHHbIe yueOHble Jadopatopuu HOL Xum-
buotex, ocHaieHHbIE BCEM HEOOXOIUMBIM 000PYTOBAHHEM U METOJAMYECCKUMU MaTepraIaMu JjIsl TPOBEACHUS JICKIIMOHHBIX 3a-
HATUN 1 1a00PaTOPHOTO MPAKTUKYMA MO TUCIUTUTUHE « XUMUSD).

[Iporpamma cocTaBsieHa B COOTBETCTBUU ¢ DeiepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO 00-
pa30BaHMsI 110 HAIMIPABJICHUIO MOATrOTOBKU crenuainucToB 23.05.01 «HazeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA.

IIporpammy coctaBu.I:

JOLIEHT, K.X.H. /KyckoB A.H./

IIporpamma corJiacoBana:

PykoBonuTens 06pa3oBaTeabHON IPOrpaMMBbI A.H, 3aiiues



Ilpunoscenue
CrpykTypa 1 coaep:kaHue TUCUUTLTAHBI « XMMUSD» 110 HAMPABIICHUIO
08.03.01 CTpouTeibCTBO
[Ipoduns «IIpoMbIlILIEHHOE U TPAKIAHCKOE CTPOUTEIHCTBOY
(6axamaBp), ouHasi popMa 00yUeHUs

Buabi yueOHol padoTsl, Dop-
e = S| BKJIIOYAs CAMOCTOSTEILHYIO Buabi camocTosiTeJIbHOM PadoThI MBI aT-
Paznen 3 dz § padoTy CTYAECHTOB, CTYJAEHTOB TecTa-
W/n é ﬁ § U TPYA0EMKOCTh B Yyacax 101071
J | I/C | Ja6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
OcHOBHbIE IOHATHSA U 32AKOHBI
1.1 1 1 2 4
XUMHHU
Beoonoe 3anamue no nabopamop-
| | Momy npaxmuxymy. Texnuka 6e3- | ) )
OITACHOCTH TIPH paboTe B 1abopaTo-
pun
13 Knaccmbvmcaunﬂ XHMHYECKHX CO- 1 1 ) 3
eIMHeHn i
1.4 Jlabopamopnas paboma «Knvaccm 1 ) )
HEOPTraHUYECKUX COCTMHEHUIN»
1.5 | Crpoenne atoma 1 1 2 3
Jlabopamopnas paboma «Onpene-
1.6 | 1eHHe SKBUBAJIEHTHON U aTOMHOU 1 2 2
Macchl MeTaIa
17, Ilepuoauuecknii 3axkon. CBoiicTBa 1 1 3
XHMHUYECKHX 3JIEMEHTOB.
1.9 XuMHYeCKas CBSA3b U CTPOeHHE 1 1 )
MOJIEKYJT
1.11 | XuMuyeckasi TepMOJAMHAMMKA. 1 1 3




Yactr 1

XuMHu4yeckasa TepMOAMHAMHUKA.

113 Yacrs 2
1.15 | XuMn4ueckas KuHeTnka. Yacrtn 1
L16 Jlabopamopuas paboma «CKOPOCTh
' XUMHYeCKo peakmmn. Karamms»»
1.17 | Xumnueckasi KuHeTuka. Yacrts 2
2.1 | Teopusi pacTBOpOB.
Jlabopamopuas paboma «Ilpuro-
2.2 | TOBJICHUE U ONPEACICHUE KOHIIEH-
Tpaluu pacTBOpa»
2.3 | IncnepcHble CHCTEMbI
2.3 | PactBopsl 1ekTpoaunTtos. Yacts 1
54 Jlabopamopnas paboma «CunbHbIC
) U cliabble IIEKTPOIUTHD)
2.5 | PacTBOpbI 3J1eKTPOJUTOB. YacTh 2
) OxucanrenabHO-
7 BOCCTAHOBHTEJIbHbIE PeAKIINH.
2.9 | Xumus MeTaNI10B
2.13 | DJeKTpOXUMHYECKHE MPOLECChI
514 Jlabopamopnas paboma «Psin
) HANPSHKEHUH METAIITIOB»
2.15 | Koppo3usi meTa/iioB
)16 Jlabopamopnas paboma «IneKTpo-

XUMHUYECKAs] KOPPO3HS»




Opranuyeckne ¥ BbICOKOMOJIEKY-

2.17 | 1apHbIe coequHenus. 0630pnasn 1 2
JeKyus.
@opma ammecmayuu
Bcero 4acos 1o JUCHHILIMHE 18 | 18 18 54




