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Ienv oucuyunaunor:
IIEJTbIO TIPETTOIaBaHUS JUCIMILTHHEI SBJIACTCS (POPMUPOBAHKE y CTYJICHTOB 3HAHUH B 00J1aCTH

XUMUH, TIOJIyYeHHE (PYHIaMEHTAJIbHOT'O 00pa30BaHus, CITIOCOOCTBYIONIETO PA3BUTHIO TUYHOCTH.
Jaoauu OucuunaIunbl:

W3ydyeHre OCHOBHBIX XMMHUYECKUX SIBICHHH; oBlafieHHe (yHIaMEHTAIbHBIMH MOHATHUSIMU,
3aKOHAMHU M TEOPUSMHU XUMUHU, XUMUYECKOH TEPMOJNHAMUKH, KHUHETUKHU, PABHOBECHSI U PacTBOPOB,
NEKTPOXUMHUYECKUX IIPOLECCOB,  CBOWCTB METAJJIOB M HEMETAZIOB, a TakXke MeEeToJaMu
XUMUYECKHX U (PU3HKO-XMMUYECKUX HCCIICAOBAHMIL; OBIaJICHUE METOJAMU U MPUEMAMU PEIICHHS
KOHKPETHBIX 3a7lad W3 pa3jIMyHbIX oOiacTel XuMuM; (HOPMUPOBAHHE HABBIKOB IPOBEICHHS
XUMHUYECKOTO OKCIIEPUMEHTA, YMEHHUS BBIICIATh KOHKPETHOE XHMHUYECKOE COAEpXKAHUE B
MPUKJIAIHBIX 3a]ja4ax y4eOHO#l 1 npodeccuOHAIbHOM 1eATeIbHOCTH.

2. Mecto nucuuminibl B ctpykrype OIIOII BO

Cornacno PVYII nucuunnuna «XuMus» U3ydaercs Bo 2 CEMECTpE.

JlucuunianHa OTHOCUTCS K 00s3aTeNbHBIM JTUCHUILTHHAM 0a30Boi yactu Osioka blydeOHoro
raHa 1o HampasiieHuto moarotoBku 11.03.01 Paguorexnuka.

JlucuunianHa MpernogaeTcss MOCPEJICTBOM YTEHHS JIGKIUH M MPOBEIEHUS J1abOpaTOPHBIX
3aHSITHH.

Ha nexuusix n3nararorcsi OCHOBHBIE MOJIOXKEHHUSI TEOPETUUECKOTO MaTepHraa.

JlaGoparopHble 3aHATHS 00ECIEYMBAIOT MPAKTUYECKOE OCBOCHHE JIEKIIMOHHOTO MaTepHaa,
pa3BUTUE y CTYIEHTOB CaMOCTOSITEJIbHOCTM M TBOPYECKOIO MOJAXOJa IPU BBIIOJIHEHUU
nabopaTopHbIX pPabOT, OCBOCHHE MPUHIUIIOB U METOJIUK MPOBEACHHS OJKCIEPUMEHTa, IPaBHI
KCIIO0JIB30BaHUSI HOPM TEXHUKHU O€30MaCHOCTH B XUMHUYECKOU JTAO0OpaTOPUH.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS COJeP:KAHMUS IUCIUIIIUHBI
Ilpoyecc u3zyuenus OucyuniuHvl HANPAGNIEH HA QOPMUPOSAHUE DSIEMEHMOE Ce0VIOUUX
komnemenyuu B coorserctBuu ¢ @I'OC BO n OIIOII BO no naHHOMY HanpasiIeHHUIO IOTOTOBKU:

OIIK-1. CrnocobGeH uCHOIb30BaTh IOJIOKEHMS, 3aKOHbl M METOJbl E€CTECTBEHHBIX HayK U
MaTeMaTHKH JIJIs pellieHHs 3a/1a4 HH)XEHEPHOU NesITeTbHOCTH.

KOI[ H HAMMCHOBAHUEC HHAUKATOPOB NOCTH/KECHUA KOMIICTCHIIUN

OIIK-b.1.2 - CriocobGeH ocymiecTBIATh TOUCK WH(MOPMAITUH TSI PELICHUs TIOCTaBJICHHON 3a1a4uun
10 Pa3TUYHBIM TUIIaM 3alpPOCOB.

B pe3ynbrare u3ydeHus AUCHUILTUHBI 00YJatOLUiics JOKEeH:
3HaTh:
OCHOBHbIE XuMuieckue noHsATus (31);

OCHOBHBI€ ITPaBUJIa HOMEHKJIATYPbl XUMUYECKUX coenHeHui (32);

OCHOBHBIE 3aKOHBI XUMHUH, XUMHUYIECKON TEPMOTMHAMUKH, JICKTPOXUMHUHN ¥ KHHETUKH (33);

CYLIHOCTh YYE€HHS O MEPUOJUYHOCTH U €ro poJib B MPOTHO3UPOBAHUM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U UX coeinHeHui (34);

KBAHTOBO-MEXAaHNYCCKOC CTPOCHUC aTOMOB, MOJICKYJ U XUMHYECKOM CBS3U (35),

OCHOBHBIC KJIACChl HCOPTraHNYCCKUX BCIUICCTB, CBOMCTBA UX TUIIMYHBIX HpeHCTaBHTCHCﬁ (36),

XHUMUIO 3JIEMEHTOB U X coenunenuii (37).
Ymersn:

MPUMEHSTh XUMUYECKHE TEOPUU U 3aKOHBI, KOHIIETIIIMN O CTPOCHUHU U PEaKIIMOHHOW CIIOCOOHOCTH
Heopranuyeckux Beiects (Y1);



- KpUTUUYECKHU OIIEHUBATh CBOU JIOCTOMHCTBA U HefocTaTku (Y2);
- MPOBOAMUTH PACUETHI IO TEPMOXUMHYECKUM ypaBHEHUSIM peakiuid (Y 3);
- IPE/ICKa3bIBaTh TEPMOJIUHAMUYECKYIO BOBMOKHOCTh IIPOTEKAHUS XUMUYEeCKUX peakuuit (Y4);
- pemaTh pacueTHble 3a1a4u (Y5).
Baanern:
- HaBBIKAMH PAOOTHI ¢ pacueTHBIMH (OPMYIIaMH, PEIIATh PACUETHBIC M IKCIIEPUMCHTATBHBIC 3a/1a4H
o xumuu (B1);
- cnocobaMu OpHEHTAMA B TPO(ECCHOHATBHBIX HCTOYHUKAX WH(MOpManuu (KypHAIbI, CAWTHI,
oOpa3zoBarenbHbIe TOpTabl) (B2);
- cnoco0amMy MOJICTTMPOBAHUS IKCIIEpUMeHTa 1o xumu (B3).

4.Conep:kanue ¥ CTPYKTYpPa AUCHUTLIMHBI
Tabauya 1. Cooepoicanue OucyuniuHvl

Ne HanmeHoBanue ®opua
Coaepixanue pasaesa TeKyLIero
pasjaena pasjaena
KOHTPOJIA

1 CtpoeHue aToma CocraBHbIE YaCTH aTOMa.

AtomHOe a1p0. OCHOBHBIE KOJIUYECTBEHHBIC
XapaKTepUCTHKU aroma: aTOMHas Macca, YK,
3apsan  Aapa. KBaHTOBO-MEXaHN4ECKast T
Mozenb aroma. llepumonnyeckuil 3akoH M 13
cuctema a3nemeHToB J[.MI. Menaeneera,
AJIEKTPOHHBIE (OPMYIIBI ATOMOB M HOHOB.

2 XumMn4yeckasi CBSI3b U Tunel xumuueckon cBs3u. KoBajeHTHast CBs3b YK,
MEKMOJICKY IsIPHBIE u eé€ Bujpl. CBOICTBA M cr1ocOOBI 00pa30BaHUs. T,
B3aMMO/AEHCTBUA OOMeHHbII u JOHOPHO-AKLENTOPHBIN

MeXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBS3H.
OCHOBHBIE TIOJIOKEHHST METOAA BAJIEHTHBIX
cesazeir (MBC). OcHoOBHblE XapakTE€pUCTUKU
XUMHUYECKOH CBSI3H - JUIMHA, HAIIPABJICHHOCTh U 13

sHeprus. KpatHocTs cBs3u. BasleHTHBIE yIUIBL.
['mOpunnzanust aToMHbIX opOutaneil. Tumbl
THOPUAM3AINHI.C- HUT- CBS3H. Meron
MOJIeKyJsIpHbIX ~ opOutaneir (MO JIKAO).
OcHoBHbIe noNoxkeHust metosa MO.

Honbl. MouHas cBs3b. CBOMCTBA HOHHOM CBSI3U.
[Tongpuzanusi WMOHOB W HX NOJSPU3YIOIIEE
nevicteue. BraumsHume oTtux  pakTopoB  Ha
CBOICTBA BEILIECTB.

Meraunueckas cBs3b. Mertamnel. [lonstue o
30HHOM TEOpUHU TBEPAOTo Tena.  BoxopoaHas
CBSI3b U €€ 0COOEHHOCTH. MeXMONeKyIsipHas 1
BHYTPUMOJICKYJISIPHAs ~ BOJOPOJHBIE  CBS3U.
BinsiHue BOIOpOIHON CBS3H Ha CBOMCTBa

BEILIECTB.
ATOMHas, HMOHHAs, MOJIEKYJISIpHAs nu
METaJUIMYECKUE PELIETKH. 3aBUCHUMOCTh




CBOMCTB KpUCTAJLTMYECKUX BEIIECTB OT THIA
XUMHUYECKOH CBSA3U.

MeKMOJIeKYIISIpHOE B3aUMO/ICUCTBHUE.
OpueHTalnOHHOE, UHAYKTHBHOE u
JUCTIEPCUOHHOE B3aUMO/ICHCTBHUE.

DJIeMEeHThI
XHUMHUYECKOM
TEePMOIMHAMHUKH

BHyTpeHHss 5HEprus U HTAIbIMS CUCTEM.
IIepBblil 3aKOH TEPMOAVHAMUKH.

TermnoBoit  3¢ddexkr xumuyeckol peakuuii.
OK30- U DHIOTEPMHYECKHE  PEAKLUH.
Tepmoxumuueckre ypaBHeHus. 3akoH ['ecca u
CIIEICTBUE U3 HETO.

[TonssTue 00  SHTpoOmMHU. DHTpONUA |
nepuonnveckuil 3akoH. Ilonarust o0 sHeprum
I'm66ca oOpa3oBaHUS BEWIECTB, KaK MeEpPbI
PEaKIMOHHONW CIOCOOHOCTH. DHTAIBIIMIUHBIA U
SHTpONUiHbIN (hakTOpsl MpoueccoB. Kpurepuit
CaMOIIPU3BOJIBHOIO TPOTEKAHUSI XHUMUYECKUX
peakuui B 1300apHO-U30TEPMUYECKUX
YCIIOBUSIX.

VK,

hik!

XumMnueckas
KHHETHKA U
XHMHYECKoe
paBHOBecHe

Ckopocth peakuuu. CKOpOCTb peakLHH B
TOMOT'€HHBIX U T€TEPOr€HHbIX CUCTEMAX.
@DakTopsl, BIIASIIOLLIAC Ha CKOpOCTb
XUMHUYECKUX peakUuil. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKUX PEaKIMH OT  KOHILEHTpalUU
pearupyomux BeNeCTB. 3aKOH IEHCTBUS MacC.
KoHcTanTa  ckopocTH  peakuum U €€
¢usnyeckuif cMbIcia. 3aBHCHMOCTh CKOPOCTH
XUMHYECKOM  peakuMu OT  TEeMIEPATYPHI.
[IpaBmno Bantr — T'odda, TtemneparypHblil
KO3((HULIMEHT CKOPOCTH PEAKIUH.
[IpencraBnenue 0 TEOPUH AKTUBHBIX
CTOJIKHOBEHUI. DHEprusl aKTUBALUH .
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKIuu
OT TEMIEpaTypbl, HHEPrUM AaKTUBAUUU W
SHTPOIIUM AKTUBALUH. Y paBHEHHE AppeHUyca.
Karanus. Karanutnueckue peakiuu.
OCOOEHHOCTH KaTaTUTHYECKUX MPOIIECCOB.
Teopuss TOMOreHHOro U  TE€TEPOTreHHOTO
Kartanu3a. ABrTokaTanu3. DOepMeHTaTUBHBIM
KaTaJIn3. KucioTHo-0CHOBHOM KaTaJms.
Karanuzatopbl 1 HHTHOUTOPHI.

Xumuueckoe paBHoBecue. HeoOpartumeie u
o0OpaTuMble XUMHYECKHe Tpolecchl. VIcTHHHbIE
U Kaxyluecs paBHOBECUS. [ OMOreHHbIE W
reTepOreHHbIE paBHOBECHSI. Koncranra
paBHOBECHS. PaBHOBECHBIIT  BBIXOJ
MPOJAYKTOB peakiuu. BrusHue pa3naudHbIX

VK,

13




(akTOpOB Ha  XHMHYECKOE  paBHOBECHE.
[Tpunmun Jle—Illatense.

PacTBopbl.
AUCIePCHbIE CHCTEMbI

HcTtunHuble pacTBOpHI. Knaccudukanus
pactBopoB.  [Ipomecchl, compoBoOXIaroIIne
oOpa3oBaHue pacTBOpoB. Teopus pacTBOPOB.
ConpBatanmst. PactBopenue kak — (hu3HKO-
xuMuyeckui nponecc. dusmyeckas Teopus
pactBopoB. IloHsATHE 00 HMIEATBHOM pacTBOpE.

CrniocoOsl BBIPAXKCHUS KOHIEHTpalUU
pacTBOpPOB.
PactBOprMOCTS. 3aKOHOMEPHOCTH

pPacTBOPUMOCTH Ta30B B IKHIKOCTSX, IBYX
XKUAKOCTEH, TBEPIbIX BELIECTB B KUAKOCTIX.
3akoHn ['eHpu. BiusHue Ha pacTBOPUMOCTH
IPUPOABI  KOMIIOHEHTOB, TEMIIEpaTypsl MU
JIaBJICHUSL. [Tepexpucrannuzanuu u
IKCTpaKIUS.

Pa3z06aBnenHbIe pacTBOPHI HEAIEKTPOIUTOB.
OcmoTtnyeckoe JaBieHHe. YpaBHeHue BaHT-
l'odbda.  OOpartuwiii  ocmoc.  JlaBnenwue
HACBIIIEHHOTO Tapa HaJ pPacTBOPOM. 3aKOH

Payms. Temnepatypsbl KHUIICHUS u
KpUCTaJUIU3aLUHU. Kpunockonus u
30YJITMOCKOTIHSI.

Hucnepcupie  cucrteMbl.  Knaccudukanus
aucnepcHelx cucreM. CyCNEH3MH M OMYJIbCHH.
Komnonnnsie pacTBOPBHL. YcTolunBOCTH
KOJUIOUIHBIX pacTBOpOB. Crpoenue
KOJUIOMTHON YaCTHLIBI " MULEILIBL.

JInopunsHbIe U THOPOOHBIE KOMIOUIBL. 30JI1 U
renu. [lenTuzanus, Koarynsuus, CeIUMEHTALINS
kosutonoB. Komnouansle pacTBOps! B IPUPOE
n texHuke. Copbuus U  copOLUUOHHBIE
nporecchl. XpomoTtorpadus

YK,

13




DJIeKTPOXMMHUYECKHE
NMpoLecchl. DJIeKTPOJIH3.
Koppo3us merasuion

Baxuneimme OKUCITUTEITH u BOCCTaHOBHTEIIH.
H3meHenue OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIX
CBOMCTB BEIICCTB B COOTBETCTBHU C IIOJIOKECHHEM
AJIEMEHTOB B rpynmax u  nepuogax. CreneHb
OKHCJICHHS.

Knaccudukanus  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuid. Tunel OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIX

peaKuun.
OcHoBHbIE METO/IBI cOCcTaBleHUs ypaBHeHuil OBP.

Bnusinue temnepaTyphl, KOHIEHTPALlUU PEAreHTOB, UX
IPUPOJBI, Cpelbl U APYTHMX YCIOBUNM Ha MPOTEKaHHE
OBP.

YpaBHenue Hepucra. OKuCIUTENbHO-
BOCCTaHOBUTCIbHBIN MOTCHLIA. Hanpasnenue
MIPOTEKAHUS OKMCJIUTEIIbHO-BOCCTAHOBUTEIBHEIX
peaKuui. OKHUCIIMTEIBHO-BOCCTAHOBUTEILHBIN

skBUBaJIeHT.OBP kak HCTOYHUK 3arps3HEHUs CpEbl.
Hcnones3oBanne OBP 11 OYHMCTKM CTOYHBIX BOJ,
o0e33apakuBaHusl BO3JAyXa U BOJBI, 00E3BPEKUBAHUS
TOKCHMHOB. PaBHOBecHE Ha T'paHMIE METaUl — PacTBOP.
DJIEKTPOJHBIM TMOTEHIMAN. BOIOpPOAHBIA  3IEKTPOL

CpaBHCHUS. Pan HaIIpsKEHUH, (axTopsl,
ONPEACNSIOIINE  MOJIOKEHUE  MeTalula B pAny
HaNpsHKEHUH. XUMUYECKHUe HCTOYHMKU
ANEKTPUYECKOTO TOKa. ['allbBAHUYECKUE BJIEMEHTHI.
CranmapTHbie IMOTSHITHANIBI OKHCIHUTENCH u
BOCCTaHOBUTEJICH. DNEeKTpOoABUKYILAS cuna

raJbBaHUYECKOro  3yieMeHTa. Pacuer  u3MeHeHus
sHeprun  [mbOGca B  peakmusax.  3aBUCUMOCTb
OKHMCJIUTEINBHO-BOCCTAHOBUTENBHBIX IOTEHIMAJIOB  OT
KOHIEHTPALNH1 peareHToB. VYpaBHeHHe
HepucTa. AKKyMynsITOppl U Cyxue OaTapen. 3aKOHBI
dapazest. DNEKTPOIN3 PaCIUIaBOB U BOJIHBIX PACTBOPOB
ANEKTPOAUTOB. KaTomHble W aHOAHBIE MPOLECCHI.
IToreHnman pasnoxkeHus. fIBieHHe MepeHANPSHKEHUS.
[IpakTHueckoe 3HAaYEHUE DIEKTPOIMN3a. JIEKTPOIU3-
WCTOYHUK BBIJEIEHUS SIAOBUTHIX U YAYIUIMBBIX T'a30B,
oOpa3oBaHue arpeccuBHbIX cpea.Kopposus MeTannoB u
METO/IbI 3aIIUTHI OT HEE. DIEKTPOXUMUYECKasE KOPPO3HS

KaK 3arps3HUTENb cpeibl oOuTaHusi. OCHOBHbBIE METO/IbI
3aIlUTHI OT KOPPO3HUH.

YK,
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Xumusa 3JIEMEHTOB-
HEMETAJJIOB

Bopopon. OnemeHTsl INepBOM M BTOPOMl  Ipymn
DIIeMEHTHI MOJITPYIIITBI oopa. DJIeMEHTHI
noArpynmbl  (pTopa.  DIEMEHTHI  MOATPYIIIIBI
KHUCIIOpOJ1a. DJIIEMEHTHI MOATPYIIBI KPEMHHUSI.

VK,

3

OO0mme cBoiicTBAa MeTAJJIOB
1 cmiaasoB. Iloaydenme

duznyecke CBOWCTBA METAJUIOB. XHUMHYECKHE
CBOMCTBA  METAJUIOB, MX  BOCCTaHOBHTEILHAS
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METaJ1J10B.

Jlerkue

KOHCTPYKLIHOHHbBIE

MeETaJJIbl

CIIOCOOHOCTB. BsaumoneiicTBue Pa3IMYHBIX
METAJJIOB JIpYr ¢ JApyroM. DOHU3UKO-XUMHUYECKHI
aHanu3 METAITTNYECKUX CILIaBOB.
NuTepMeTamsindyeckue COCIMHEHUST U TBEp/ble
pacTBOpPHI METaJLJIOB. Hcnonb3oBanue
MCTAJINIMYCCKUX CIIJIaBOB H HOKpBITI/Iﬁ B TEXHHUKCE.
Pacnipoctpanenue u bopmbl HaXOXKICHUS
METaJUIMYECKUX 3JIEMEHTOB B Inpupoje. V3pneueHue
METaJUIOB u3 pya. OcHoBHBIE METO/IbI
BOCCTAHOBJICHHMSI METaJUIOB. JEKTPOJIUTHYECKOE
paduHupoBaHue. 30HHAS IJIaBKa.

[IpoGneMa JerKUX KOHCTPYKIIMOHHBIX MaTEPHAIIOB.
Marauii  w  Oepwuiuid.  AJTIOMHHMIA. Turan.
OcoO6eHHOCTH CBOMCTB MarHus, OepuiUIvs, aTlOMUHUS U
TUTaHA, HAXOXJCHWE B TPUPOJEC, BBIACICHUE B
CBOOONHOM BHAC M B  BHAC  COCAUHCHUI.
Hcnonb3oBanme IETKUX METAIJIOB B TEXHHKE.

YK,

hik!

Xumusa d-3J1eMeHTOB

[logrpynna Banamus: CBOWCTBa, TNOJy4EHHE U
npuMeHeHue. BaxHelnue coelMHEHMs  BaHaus,
HUOOUs U TaHTana. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC
U KHUCIOTHO-OCHOBHBIE CBOWCTBA MPOCTBHIX BEILIECTB,
OKCHUJIOB M TUJIPOKCUJIOB. Mennko-0noaoruueckas poib
9TUX DJEMEHTOB M uX coeauHeHuil. IIpobiemsl
9KOJIOTUH.

[lonrpynna  xpoma: OO0mass  xapaKTepUCTHKA.
[Tonyuyenue, coiictBa U npuMeHeHue. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA coeaquHeHu. KucnoTHo-
OCHOBHBIE CBOWMCTBa MPOCTBIX BEUIECTB, OKCHUIOB U
TUAPOKCHJIOB.

[Tonrpynna  mapranma: OOmass  XapakTepHCTHKA.
[Tonyuenue, cBoiicTBa M npuMeHeHHe. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE
CBOMCTBA TMPOCTHIX BEIIECTB, OKCUJIOB M THUIPOKCHJIOB.
Baxkueiinue coefMHEHUS.

[Hoarpynma MeJuU: Ob6mas XapaKTEePUCTHKA.
Baxwneriume coenHeHUs.

[Mogrpynna  uuHKa: OOmiass ~ xapaKTepUCTHKA.
[Tonydenue u cBoiicTBa. BaxkHelmme coeTMHEHUSI.
Kenezo, xobanbT, HuKenb: OOmas XapaKTepUCTHKA
METAJLIOB ceMercTBa M UX coeauHeHnii. OcobeHHoCTH
ux CBOWCTB, OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE
CBOMCTBA coeqWHEHUII MeTauioB. HaxoxxneHume B
NpHUpPOJe, BBIACIEHHE B CBOOOJHOM  BHUAE W
HCIIOJIb30BAHUE B TEXHUKE.

YK,

3

10

JJ1eMEeHThbI
XUMHumn

OPraHu4ecKoi

[TonsiTrst 00 OpraHMYECKHUX MOJIMMEpPaxX U OJIUTrOMepax.
Mertoapl cuHTE3a W OCOOCHHOCTH  BHYTPEHHETO
CTpOEeHUS U PUBNKO-XUMUYECKHE CBOMCTBA MOJIMMEPOB.

YK,
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KoncTpyknoHnHsie miactuaeckue Maccol. [lonumepHeie
MOKPBITHUS U KIIEH.

[Tonumepu3anuoHHbIE CMOJTBI MIOJIUATHUIICH,
MOJIUIIPOIIUJICH, HOJIUCTUPOIL,
Te(II0H, TOJIMBUHUIIXIJIOPUL, TOJTMAKPUIIATHI, KAY9yKH;
HOJII/IKOHI[GHCB,LII/IOHHBIC CMOJIHI.

Tabnuya 2. Obwas mpyooemkocms oucyuniunsl cocmagisiem 3 sauemuule eounuywl (108 uacos)

Bun paboter

2 cemecTp
OO0mast Tpy10eMKOCTh 108
KonrakTHasi padora 34
Jlexuuu (JI) 17
JlabopaTtopusbie padoTsl (JI3) 17
[Ipaktuueckue 3ansatus (I113) -
CamocrosiTesibHas padora: 65
CamocrosTenbHOE U3YYEeHUE Pa3JIesioB
CamormnoaroroBka (mpopaboTKa ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTepuasa u
MaTepHuaia y4eOHHKOB U Y4€OHBIX IIOCOOHIA, IOJrOTOBKA K JTAOOpaTOPHBIM 65
3aHATHUSAM, KOJJIOKBHYMaM, pyOeKHOMY KOHTPOJIIO | T.J1.),
IMoaroroBka u MPOX0KIEHNE MPOMEKYTOUHOIH ATTECTANINI 9
Bua npomMexyToYHOH aTTeCTAIAH 3auer

Tabnuya 3. JlexyuonHwle 3ausamusi

Ne pa3znena HaumeHnoBaHue pa3nesioB
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1 Crpoenue atoma. [lepuoandeckasi cucteMa XMUMUYECKUX IJIEMEHTOB.

) XHUMHUYECKas CBA3b U MEKMOJIEKYJIIPHBIE B3aUMOEHCTBH. THIIbI
XUMUYECKOU CBS3U.

3 DEeMEHTBI XUMUYECKON TEpMOJUHAMUKI

4 XuMuyeckasi KHHETUKa U XUMU4ecKoe paBHoBecue. [ [puHInIIBI cMeneHust
XUMHYECKOIO PABHOBECHS.

5 PactBopsl. Cioco0b! BbIpakeHHsI KOHLEHTPALlUK PacTBOPOB.
JlucriepcHble CUCTEMBI.

6 DIIEKTPOXUMUYECKHUE MPpoLecChl. DaekTposin3. Koppo3ust MeTaios.
["ajibBaHUYECKUE DIIEMEHTBI.

7 XHUMHS 3JIEMEHTOB-HEMETAILIIOB

2 O61ue cBoiicTBa MeTaiioB U ciiaBoB. [lonydenue metansos. Jlerkue
KOHCTPYKLMOHHbBIE METAJIIbI

9 Xumus d-37eMeHTOB

10 DNeMEHTBl OPraHUYECKON XUMUU

Tabnuya 4. [lpakmuueckue 3ausamusi He NPedyCMOMPEHD.

Tabauya 5. Jlabopamopnwie pabomuol

Ne TEMBI JIABOPATOPHBIX 3AHSTUN
1 Ornpezenenne MOJIEKYJISIPHOW MacChl YIIIEKHUCIIOTO Tasa.
2 Onpenenenre MOJIIPHON Macchl IKBUBAJIEHTa METasla.
3 CKopocTh XMMHUYECKUX peakluy U (paKkTophl BIUAIONINE Ha Hee. | OMOreHHBIN 1
TeTEePOreHHBIN KaTalu3.
4 DIEeKTpOoNUTHYECKAs! AUCCOLHALMS. DIEKTPOIIU3.
5 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
6 XuMUYeCcKue cBorcTBa MeTaiioB. Koppo3usi.
7 XHMHUYECKHE CBOMCTBA rAJIOTEHOB
8 bop, anmromuHuii, UX COEAMHEHUS, CBOKCTBA.
9 Yraepon, KpeMHUA, UX COEUMHEHUS U CBOWCTBA.
10 O10BO, CBHHEL, UX COEANHEHHUSI U CBOWMCTBA.
11 CBolicTBa IIUHKA U KaIMUSI, UX OKCHUJIOB U TUJIPOKCHJIOB.
12 Marxuii, Melib, UX COSIUHECHHUS U CBOMCTBA.
13 Xpom, €ro COEMHEHNs U CBOMCTBA.
14 Maprasen, ero COeIMHEHNs U CBOWCTBA.
15 Keme3o, ero coemMHEeHNs ¥ CBOMCTBA.
16 KoOanbT 1 HUKENb, UX COCIMHEHUS U CBOMCTBA
17 Kucnoponacoaepxainiue opraHu4ecKkue COeIMHEHUS

Tabnuya 6. Camocmoamenvroe usyuerue pazoenos OUCYUNIUHbL




Ne

paznena

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC U3YUYCHUE

KoBanentnass cBsizb U e€ Buibl. CBOICTBAa W CIOCOOBI OOpa3OBaHMS.
OOMeHHBIE U JOHOPHO-AKIENTOPHBIN MEXaHU3Mbl 00pazoBaHUs
KOBAJICHTHOM CBA3U

Kputepuii camMOnpou3BOIBHOIO MPOTEKAHHUS XMMHUYECKHUX peakiuil B
M300apHO-U30TEPMHUECKUX YCIOBUAX

3akoH aeiicTBUs Macc. KOHCTaHTa CKOPOCTH peakiuu U ee (PU3NYeCKHid
CMBICJI. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKLIUU OT TEeMIIepaTyphbl.
[IpaBuno Bant — Tlodda, temnepaTypHblii KOA(POHUIHMEHT CKOPOCTH
pEaKIuH.

OcMotnyeckoe namieHue. YpaBHenue Bant-I'odda. O6parHblii ocMoc.
JlaBneHue HACBHINIEHHOTO TMapa HaJa pacTBOpoM. 3akoH Pays.
TemnepaTypsl ~ KuUneHHs ©W  Kpuctaumzauud. Kpuockomust u
90YIUTHOCKOTIIHSI.

VpaBuenne Hepucra. OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAIL.
Hamnpapnenue npoTekaHus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIN 3KBUBAJICHT.

I/IHTepMeTaJ'IJ'II/ILICCKI/Ie COCAUHCHHA W TBCPABLIC PpPACTBOPbI MCTAJIJIOB.
Hcnonb3oBanue MCTATIIMYCCKHUX CIIJIaBOB n HOKpLITI/Iﬁ B
TeXHI/IKe.KepMeTLI N X HUCIIOJIB30BAHUC

[Tpobnema nerkux KOHCTPYKIIMOHHBIX MaTepuaioB. Maruuii 1 Oepusuiuii.
Amomunuii. Tutan. OCOOEHHOCTH CBOWCTB MarHus, OEpHILIHA,
QIIOMUHUS U TUTAHA, HAXOXJIEHHE B MPUPOJE, BbIJCIIEHUE B CBOOOIHOM
BUJE M B BUJE cCOoequHEHWH. lcrosnb3oBaHME JETKMX METalIOB B
TEXHHUKE.

[Moarpynma xpoma: OOmiasi xapaktepucTtuka. [lomydeHue, cBoiicTBa u
MpUMEHEHHE. OKHCIIMTEIEHO-BOCCTAHOBUTEILHEIC CBOICTBa
coequHeHn. KuCI0THO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB
Y THIPOKCHUJIOB.

5. OneHoYHBIC MATEPHAJBI AJIS1 TEKYIIEro U PyOe;KHOT0 KOHTPOJISI YCIIeBAeMOCTH H

NPOMEKYTOYHOM aTTecTalun

TCKYH_IHﬁ KOHTPOJIb YCII€CBACMOCTH CTYACHTOB OCYILICCTBIIACTCA B COOTBCTCTBUU C OaIbHO-

peiiTuHroBoit cucremoil arrecrauuu oOydaromuxcs no OIIOII BO KBI'Y. Csenenus 00

OpraHu3anuu padboThl [0 3TOH cucTeMe MPUBEEHBI B TAOIUIIE.

Makc. 6amn
Ne KoHTpoIbHBIE MEpOTPHSITHS
(pacmipen.)
2 cemecTp
1 |Ilocemenwne 3aHATHH 10 (3+3+4)
2 |KomnokBuym 18 (6+6+6)
3 |TectupoBanue 18 (6+6+6)
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4 | JlaGopaTOopHbIe U MPAKTUUYECKUE 3aHATHS 24(8+8+8)

Tunosble 3aJaHUS JJISI CAMOCTOSITE/ILHOM PadOThI

Samanue 1:

UemMy paBeH 3apsj siipa ¥ YUCIIO 3JICKTPOHOB B aTOMax CIEAYIONINX 3J1eMeHToB: yriepon C, cepa
S, menp Cu, 6apuit Ba, cepebpo Ag?

e HazoBuTe 351eMeHT, B Jipe aTOMa KOTOPOTO coAepkuTcs 11 mpoToHOB.

e HazoBute 351€MEHT, B aTOME KOTOPOTO COAEPHKUTCS 26 3JEKTPOHOB.

UYeMy paBHO YHCIIO HEHTPOHOB B aTOMaX cleaylomux u3oronos: °N, '1°Sn, 235U?

e Hanwumure cUMBOJIBI H30TOIOB 0JIOBA, AaTOMBI KOTOPBIX cojaepxat 66, 68, 69, 71, 72 neitpoHa.

e Omnpenenute MOJIEKYJISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOM cofep KaT TSXKENbI U30TOI
BOJIOpOJIa — ACHUTEPHUN.

e DIIeMeHT MeJb CYLIECTBYET B Buje AByX u3otonos: *Cu u °Cu. Conepsxanue B npupose
nepBoro uzoromna paBHo 73 %, BToporo — 27 %. Bel4uciuTe OTHOCUTENBHYIO aTOMHYIO Maccy
MEIH.

e YeMy paBeH NOPSAIKOBBIM HOMEP JIEMEHTA, MACCOBOE YUCIIO OJJHOTO U3 U30TOIOB KOTOPOTO
paBHO 31, a 4nCII0 HEUTPOHOB paBHO 167

e Slnpo aToMa HEKOTOPOTO 3JIEMEHTA COJEPKUT 31 HEMTPOH; YUCIIO 3JIEKTPOHOB B aTOME PaBHO 26.
HazoBute 351eMeHT, U30TONOM KOTOPOTO SIBJIAETCS AaHHbIN aToM. HanuiuTe ciMBOI 3TOrO
M30TOIIA.

e CKOIBKO 3JIEKTPOHOB U MPOTOHOB BXOAMT B COCTAB aTOMa 3JI€MEHTa, KOTOPBIA HAXOIUTCS: a) B 5-
M nepuoie ¥ B mobouHoii noarpynmne VI rpynmst; 6) B 4-M nepuojie U B riaaBHoi noarpymme 111
rpyIIbI?

e UYeM omnpenensoTcs XMMHUUECKUE CBOICTBA 3JIEMEHTOB?

o [lomumHseTCS U ABMKEHUE 3JIEKTPOHA 3aKOHAM Kjaccuueckoil mexanuku? Kak HasbiBaeTcs
paznesn (pU3MKHU, KOTOPBII U3y4yaeT IBUKEHUE MUKPOYacTUILL?

e Urto Ha3bIBaeTCSI aTOMHON OpOUTATIBIO?

e UYTt0 XapakTepu3yeT I1aBHOe kKBaHTOBoe uncio? Kakue 3HaueHus OHO npuHUMaeT? YUrto
Ha3bIBAETCS SHEPreTUYECKUM ypoBHEM? UeMy paBHO YHCIIO OpOHTasIel Ha JTaHHOM
JHEPreTUYECKOM YPOBHE?

e UT0 Ha3bIBaeTCS ANEKTPOHHONU 000JI0UKON (JIEKTPOHHBIM CII0EM)?

¢ Yo XapakTepusyeT nobouyHoe (opbutanpHoe) KBaHTOBOE yKcio? Kakue 3HaueHus: OHO
MIPUHUMAET JJI KaXKI0r0 SHEPTreTHYECKOr0 YPOBHS?

e Kakyro popMy UMEIOT U KaK Ha3bIBAIOTCS OPOUTAIIH, JIJIsl KOTOPBIX TI0OOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?

o Kaxk Ha3zwIBaroTCst OpOUTATH, I KOTOPHIX MOOOYHOE KBAHTOBOE YMCIIO PaBHO: a) 2; 06) 3? Uto
TaKOE SHEPTeTUYECKUI MOAYPOBEHb?

e YeMy paBHO UMCIIO IOYPOBHEN HA JAHHOM YHEPrETHUECKOM YPOBHE?

e UYTt0 XapakTepu3yeT MarHUTHOE KBaHTOBOE uncio? Kakue 3Ha4eHHs: OHO MPUHUMAET IS
KaX/10T0 SHEPreTUYecKoro nNoAypoBHs? Uemy paBHO 4nciI0 opOUTasIel HA PHEPTETHUECKOM
MOJypOBHE?

e YeM oTIaMUYaIOTCS APYT OT JApyra opOUTaiu, HaXOAIIUecs Ha OJJHOM MOAYpOBHE?

e Yro xapakTepuszyeT CIIMHOBOE KBAHTOBOE YHUCIIO?

e Kakue 3HaueHus OHO IPUHUMAET?

o Kaxk ¢popmynupyercs npunumn [aymu?

o Kakue 37eKTpOHbBI Ha3bIBAIOTCS: a) ClIapEHHBIMU; 0) HeCTTapEeHHBIMU?
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e Kaxkoii mpuHIUN onpeenseT MOPAI0K 3a0JTHEHU aTOMHBIX opOuTaneil anekrponamu? Kak o
dhopmynupyercs?

e YT0 Takoe OCHOBHOE COCTOSIHHE aToMa?

e B kakoM mopske 3J1eKTPOHbBI 3aMOIHSIOT SHEPreTHUYECKHUE TOAYPOBHU?

e UYewM omnpezensiercs 3HEPrus MOAYPOBHA corjacHo nmpasuity KieukoBckoro?

e Kaxk ¢popmynupyercs npasuiio ['ynna?

¢ UTO NOKAa3BIBAIOT 3JIEKTPOHHBIE (POPMYIIBI ATOMOB?

e UTO NOKAa3BIBAIOT 3JEKTPOHHO-Tpadudeckue GopMyibl aTOMOB?

e B aTomax Kakux 3JIEMEHTOB IIPOUCXOUT «IIPOCKOK IEKTPOHA» C 4s- Ha 3d- noaypoBeHb? Uem
OH 00ycJioBIEH?

o Kaxkoii Tun ruOpuauzanuu xapakrepeH s a) kpemuus B SiCls; 6) maraus 8 MgBr2; B)
amromunust B A1Br3? HapucyiiTe cxembl IepeKpbhIBaHUS AJICKTPOHHBIX 00JIaKOB B JaHHBIX
Mouekynax. KakoBa reomerpuyeckasi hopma 3TUX MoJieKyn? SIBISIOTCS JIU OHU HOJISPHBIMU HIIN
HEMOJIIPHBIMU?

e Kakue U3 crneayronmx MoJIeKyJ SIBJISIOTCS MOSIPHBIMU U Kakue — HenossipabiMu: OF2, MgBr,
PCI3, BCl}, HzS, AlBF3? HOquy?

e Mornekyna okcuaa yraepoaa (IV) COz umeer muneiryto hopmy. CKOJIBKO G- U T-CBS3EH B ATOU
Moutekyne? Kakue a5ekTpoHHbIe 00J1aka aToMa yriiepojia y4acTBYIOT B 00pa30BaHUU 3THUX
cBazeil? SAsnsercs nu monekynia CO2 MOoNsIpHON WU HEMOJISIPHOM?

e Kakue U3 crneayrommx peakiuii SBIsSOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIMHU:

a) KOH + CuCl; — KCI1 + Cu(OH)2;  6) KBr + Cl, — KC1 + Br;

B) Fe(OH); — Fe203; + H20; r) Pb(NO3)2 — PbO + NO; + O,?
3aganue 2:
e 3aKOHUYHUTE ypaBHEHHS CIICIYIOUIMX MPOIIECCOB:
a) Al°-3e = B) N2 - 5¢ = 1) Bra + 2e =
6) S+8¢ = r)FeP+le = e) Mn™2 - 5¢'=

Kaxkue 3 HUX SIBISIOTCS] TPOLIECCAMU BOCCTAHOBIICHUS?

e Kakue 13 cneayronmx BenecTB MOTYT ObITh: a) TOIBKO OKUCIUTEISIMH; 0) TOIBKO
BOCCTAHOBUTEJISIMU; B) U OKUCIUTENSAMHU, U BoccTaHOBUTENAMU: Cr03, Mg3P2, NaxCr04, S0z, K1,
KNO,, LiCl04, KH, Fe, H20, (NH4)>S?

e VYKaXWUTe TUI KAXI0M U3 CIAEAYIOMNUX OKUCIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI:

a) P+ KOH + H,0 — PH3z + KH,PO02;

6) H>S03 + H,S — S + H20; B) KC1O3 — KC1 + KClO4;

r) NH4NO3 — N20 + H»0; 1) Cu + HNO3; — Cu(N03)2 + NO + H»0;

e) AgNO3 — Ag + NO> + 02; K) Fe + Clo — FeCls.

e MeToa0M PIIEKTPOHHOTO OallaHCa COCTaBLTE YPABHEHHS OKHCIUTELHO-BOCCTAHOBUTEIBHBIX
peakIuii, KOTOpPBIE MPOTEKAIOT IO CXEMaM:

a) HoS + K2Cr207 + H2S04 — S + Cr2(S04)3 + K2S04 + H20

6) C + HNO3 — C02 + NO + H»0

B) Mn0; + NaBi03 + HNO3; — HMn04 + BiONO3; + NaNO03 + H>0
r) Nal + NalOs + H,S04 — I + Na>S04 + H20

1) Mg + HNO3 — Mg(NO03)2 + N20 + H20

e) Pb02 + MnS04 + HNO3 — PbS04 + Pb(NO3)> + HMnO4 + H20
) KMn0O4 + NH3 — KNO3 + Mn0, + KOH + H>0

3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + I + H20

1) H2C204 + KMn04 — CO; + K2C03 + Mn0> + H20

K) C¢H1206 + KMnO4 + H2S04 — CO0, + MnS04 + KoS04 + H20
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JUist KaXKJ10M peaklny yKa)XUTE BEIIeCTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBHUTEb, IIPOIIECC
OKHCJICHHUS U TPOIIECC BOCCTAHOBIICHUS.
KonTpoasHnas pabora
Tunoevie 3a0anusn K KOHMpPOJAbHOU padome
1
1. ChopmynrpoBaTh OCHOBHBIC T'a30BbIC 3aKOHBI.
2.Macca 107 m> asora (n.y.) paHa 1,25 1 -10~kr. Berunciure mioTHOCTb a30Ta 110 BOAOPOLY 1
BO3JIyXY.
3. Bpluucnure MOJSPHYIO Maccy SKBHUBAJIEHTa METaJlIa, €CIM B €ro XJOpUAE MaccoBas JOJs
xJyiopa 79,78%, MmomnspHast Macca dKBUBaJIeHTa Xjopa 35,451/MOJIb.
4. PaccumTaiiTe JUIMHY BOJHBI SJIEKTPOHA, ECITH CKOPOCTh JIBHKEHHS dIeKTpoHa paBHa 2-10° m/c.
5. Cxonbko cBoOoaHBIX d -opOuTaneii cogepxutcs B aromax Sc, Ti, V?
Hanummre snekTpoHHbIe POPMYIIBI aTOMOB 3THX JIEMEHTOB.
2
1. ITpunuun [aynu. IIpaBuno 'ynaa. 2 npaBuna KiieukoBckoro.
2. Macca 87-10°w’ napa npu 62°C u nasnenuii 1,01-10° I1a pasua 0,24-107 xr. Berumciure
MOJIEKYJISIPHYIO Maccy BELIECTBAa U Macca OJHON MOJIEKYJIbI BEIIECTBA.
3. Boruncnute monspHyro maccy skBuBajieHTa KHSO4 B cnemyrounmx peakuumsax: KHSO4+
BaCl,; — BaSO4 + KC1 + HCI
KHSO., + KOH = K;SO4 + H;0.
1. Beraucaure sHepruto (3B) Bo3OyxeHus anekTpona B arome Na, eciiu mapbl ero
MOTJIONIAOT (POTOH ¢ JUTMHOW BOJIHBI 4340- 1010 .
5.OHepreTuyecKkoe COCTOSHUE BHELIHETO JJIEKTPOHAa aTOMa OIMCBHIBAETCS CIENYIOIIUMHU
3HAUYCHUSIMHU KBAHTOBBIX uMcel: 1 — 3; I = 0; my = 0. ATOMBI KaKuX DJIEMCHTOB HMMCIOT TaKOU
anekTpoH? CocTaBbTe AIEKTPOHHBIE (POPMYJIIBI AaTOMOB ITHX JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOH CBSI3H.
2. OnpeienuTe MONSAPHYIO MAacCy JABYXBAJIEHTHOTO MeTalna, e 14,2:107 kr
OKCHJIa 9TOro MeTanna oopasyior 30,2-107 kr cynbdara meTana.
3.Beruncnute muny cBsasu C-C1 B CCL4 o creyromuM JaHHBIM: IJIMHBI CBA3EH
C-C u C1-C1 paBusl cootBercTBeHHO 1,54:101% 11 1,99-107 1M,
4. JIna aToMa ¢ 2JeKTPOHHOU cTpykTypoit 1S?2S?2P° BrumuTte B TaONHUIly 3HAUEHHS YeThIPEX
KBaHTOBBIX YHCEL: 1, |, m, ms OnpeneanTe KaxkIplii U3 3JIEKTPOHOB B MapaljIeIbHOM COCTOSIHUM
Howmep anektpona ... 1234567
n..
l..
mi ...
M ...
5. BbluncnuTe CpeAHIO IJIOTHOCTH 1O BOJOPOAY M IO BO3JYyXY Ta30BOM cMecH, 00bEeMHbIE
1oy ra3oB B kotopoit it CHs u CoH» paBHEI 52 11 48%
4
I. O6mee nonsitTue o pactBopax. PactBopumocTts. [IpaBuino CemeHUYeHKO.
2.11pu cunre3e ammuaka N2 + 3H><-> 2NH3 paBHOBecue yCTaHOBHIIOCH ITPU
CJICAYIOIIMX KOHLIEHTPALMAX BEIIEeCTB (MOJIb/):
Cn2 =2,5; Caz2= 1,6; Cnuz = 3.,4. BeiunuciauTe KOHCTaHTY PaBHOBECHSI 3TOU
peakMy ¥ UCXOoHbIe KoHIeHTpanuu N2 u Ho.
3.B cocTossHUM paBHOBECHSI CHUCTEMBI
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CO2 + H2<-> CO + H20
pEeaKIMOHHAs CMECh UMesia 00bEMHBIN COCTaB:
22% CO2, 41 % Ha. 1 7% CO n 20% H>O.
Borunciute Kp u Kc nis sroit peakiuu npu 1900K.
4. B xakoit macce BoJbI ciietyeT pacTBOpuTh 30r OpomMuaa Kaaus ISl OJTydeHUs
pacTBopa, B KoTopoii maccosas j1oyst KBr paBua 6%?
5
1. Pa30aBneHHbIE pacTBOPHI HERNEKTPOaUTOB. JlaBienue napa. (1mu 3akoH Payns).
2. Borunciaure wmosspHyro KoHueHTpauuio KoSOs, B 0,021 xotoporo conepxkurcs 2,74
PacTBOPEHHOTO BEIIECTBA.
3. Hanumure BeIpa)keHHUs] KOHCTAHT PaBHOBECHS CIEAYIOLIUX OOpAaTUMBIX PEaKIIMA:
1 ) FesO4 + 4Ho<-> 3Fe)+ 4HO(r)
2)4HC1+0,<->2H>0 + 2C1»
3)C + CO<->2CO
4.ITpu HEKOTOPOI TeMIEpaType KOHCTAaHTa PABHOBECHS PEAKIIUU
H>+ Br<->2HBr pasna 1. OnpenenuTte cocTaB paBHOBECHOM pEaKLIMOHHOW CMECH, €CIU IS
peakiuu ObuTH B3sTHI 1MOs Ho 11 2 Moue Br.
Tecr
B TedeHue cemectpa CTYIEHT MPOXOJIUT MPOMEKYTOYHOE TECTUPOBAHHE IO TPEM TOUYKAM.
Kaxxnass pefituHroBas Touka oleHHBaeTcs MakcuMmaibHO B 6 OayoB (100% BeimonHenus 30
KOHTPOJIbHBIX 3a/I1aHUN).
Crynenrt, HabpaBmmii 92-100% nonygaer 6 6amnos; 67-91% - 5 6amnos; 51-66%- 4 Ganna;
34-50% - 3 6amna; 17-33%- 2 6amna; no17% -1 6amn.
Tunoewvie mecmoegwie 3a0anusn
1. Camonpou3BOJIBHBIN pacma MOJIEKYJI paCTBOPEHHOTO (MHOT/A - PACIIaBJICHHOTO) BEIIECTBA
Ha KaTHOHBI M aHUOHBI HA3bIBACTCAL. ..
-1 BIIEKTPOJIU30M
- HOHHOM ITPOBOJIMMOCTBIO
- TOMOT€HHBIM KaTaJIu30M
+: 3JIEKTPOTUTHYECKON uccoranuen
I: T3 195 Tema 6-0-0
2. Mepoii 351eKTpOTUTHYECKOM TUCCOIMAIMY AIEKTPOJINTA IPUHATO CUUTATb...
+: CTENEHb AUCCOLIUAA
-2 MOJISIPHYIO KOHIIEHTPAIUIO PacCTBOpa
-: pH pactBopa
- KOHCTaHTy TUAPOIN3a
4.K CUIBHBIM 3JIEKTPOIUTAM OTHOCUTCHL. ..
+: XJIOpUI HaTpHUs
-1 CEpHUCTAsI KUCIIOTA
-: Cynb(UT Kaus
-: YKCyCHasl KUCJIOTa
5. YUemy paBHa konuentpaius nonoB H B pactBope KOH c xonnentparueit 0,01 Momas/a npu
YCJIOBHH, YTO TUIPOKCHUJ] KATHS TTPOIUCCOITUTUPOBAIT HAIIETIO
+: 10-12 monb/n
-2 0,01 monp/1
-: 10-14 monw/n
-: IOCKOJIbKY PAacTBOP LIEIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. €. [H+] = 0)
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6. Paccunraiite pH: a) consHoil kucnoTel ¢ kKoHueHTpanuen 0,1 Moib/i1; 6) BoIHOrO pacTBopa
TUIPOKCHUIA Kalusl ¢ KOHLeHTpauuen 1,0 MoJb/i, cunTas, 4To yKazaHHbIE BEIIECTBA JUCCOLUUPYIOT
MIOJIHOCTBIO

-2a)7;06)7

+:a)1;0) 14

-2a)14;0)0

-:a)2;0) 12

7. OprodocdopHast KUCIOTa TUCCOMMHUPYET MO TPEM CTYIICHSIM, IIPU 3TOM KOHCTAHTBI
JUCCOIMAIIMY IO KaXI0M CTYIIEHU CBS3aHbl COOTHOILLICHUEM:

-: K1> K2<K3

- K1<K2<K3

+: K1>K2>K3

- K1<K2>K3

8. Ctenens aucconnanuu cynbgpara Hatpus B pactBope 100%, konuentpanus conu -0,4
MOJIb/T1. UeMy paBHBI KOHIICHTPAIIUU AaHHOHOB M KATHOHOB B JAHHOM pacTBoOpe?

+: 0,4 1 0,8 MOIB/II COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/TT COOTBETCTBEHHO

-2 0,14 u 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TT COOTBETCTBEHHO

20. IToreniuan BOAOPOTHOTO IEKTPOAA 3aBUCUT OT

+: KoHlleHTpanuu nOHOB BOAOPO/a B pacTBOpE

-: laBnenust BoJjopo/ia B ra3oBoi ¢aze

-: Temneparypsl

- AKTUBHOCTH MOHOB

21. Cymma Bcex KO3 GUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUH peakluu
CrCl3+NaClO+NaOH=Na>CrO4+ ... paBHa

+: 31

-2 14

- 12

-2 10

22.: B aToMe renusi BaJICHTHBIE SJIEKTPOHBI Pa3MEIICHBI TI0 OpOUTAISIM

-2 1sl

-2 2s1

-2 1s2

+: 282

23. Yucno BaJeHTHBIX AJIEKTPOHOB Yy aTOMa KaJIbLIMS

-1

+:2

-3

-4

24.OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE TOTEHIIMAIIBI 3aBUCSIT OT

-: KoHILIeHTpauy OKUCIUTEIHbHONW U BOCCTAHOBUTENIbHOM ()OPM BEIIECTB

-: TeMIIEepaTypbl

+: pH cpensl

-: IIpupoasl pacTBopuUTens

-: JlaBnenus

25. I3 nepeyucieHHbIX HUKE BEIIECTB CAMBIM CHIIbHBIM OKUCIIUTEIIEM SIBISETCA . ..
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-: [ImaBukoBast KuciIOTa

+: ¢pTop

-1 KHUCJIOPOJI

-: IJIaTHHA

26. CtenieHb OKUCIICHHS KUCIIOpOa: a) B BoJie, 0) B MEPOKCHJIC BOJIOPOIa COOTBETCTBEHHO
paBHBI

- -2;-2

- =212

+:-2; -1

- 42:0

27.: CTeneHu OKUCIICHHUS XpoMa: a) B XpoMmaTe Kajus, 0) TuxpoMare Kajus COOTBETCTBEHHO
pPaBHHI ...

+: +6; +6

-1 +6; +3

-1 +3; +6

-1 -6; 16

I: T3 250 Tema 7-0-0

28.0TMeTbTe MpaBUIIbHBIN OTBET

K peakuusiMm BHyTpUMOJIEKYISIPHOTO B3aUMOJAECHCTBHS OTHOCATCSA

L. 2KCIO, —>2C1+30,

_. 2Na+Cl, —>2NaCl
. CaCO, ——Ca0 + CO,

_. 2NO, + H,0—— HNO, + HNO,

29. OT™MeTbTe NIPABUIBHBIN OTBET

B nonHom ypaBHeHUn MnO; + H,0, + H' = Mn™" +0,... cyMMa Bcex Ko3((UIIMEHTOB
paBHa

+: 26

-1 43

-1 28

- 48

30. OT™MeThTe IPAaBUIIBHBIN OTBET

K,Cr0; + KI + H,80, = 1, + Cry(S0,); +oe o

CymMma k03P pUIIMEHTOB B peakIuu
- 27

+:29

- 17

- 19

31. OTmeThTe MpaBUIIBHBIN OTBET
[Tpu momagaHuy JKeNe3HOM CTPY)KKH B CHIIBHO HAarpeTylo KOHIIEHTPUPOBAHHYIO CEPHYIO

KUCJIOTY BO3MOYKEH CJIEYIOIIUHI TPOLIECC
- Fe+H,S04=FeSO4+H, T

-: Fe+2SO4=FeSO4+H> T
-: XKene3o maccuBHpyeTCsl KOHIEHTPUPOBAHHON CEPHOM KUCIIOTOM, MOATOMY PEAKIIHS HE
MPOUCXOAUT

+: 2Fe+6H2S04=Fex(S04)3+3502 T +6H20



32. I'eometpust nona NH4+ onmceiBaercs purypoit

+: Tepadip

-: KBaapar

-: TpeyronpHas nupamuga

-: YcedeHHas nupamuia

33. Kakoii MeTasi1 He pearupyer ¢ OXJIaXI€HHOW KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM?

34. [Ipu B3aMOICHCTBUM KOHLIIEHTPUPOBAHHON a30THOM KUCJIOTHI C IIMHKOM B Kau€CTBE
ra3o00pa3HOro MPOoyKTa MOJIYYEH ...

-: Kucnopon

-: Bonopon

+: Okcup azora (IV)

-: AMMuaxk

35. Ilpu B3aumoeiicTBuM pa30aBII€HHON a30THOM KUCIOTHI C MEIBIO B KAYECTBE Ta3000pa3HOTo
MPOAYKTA MOJTYYEH ...

-: Bonopon

-: Okcnp azorta (IV)

+: Okcun azora (1)

-: Menp He pearupyer ¢ a30THON KUCIIOTOM, TOCKOJIbKY HAXOJIUTCS B PSIIy aKTUBHOCTHU
METaJUIOB MPaBee BOJOPOIA

36. Ilpu B3aumopeiicTBUU pa30aBIeHHON a30THOM KUCJIOTHI C ME/IbIO B KAUECTBE
ra3000pa3HoOro MpoAyKTa MOJYYeEH ...

-: Bogopon

-: Okcnp azorta (IV)

+: Okcup azora (1)

-: Menp He pearupyeT ¢ a30THOM KUCIOTOM, MOCKOJIbKY HAXOAUTCS B PsIIy aKTUBHOCTH
METaJUIOB MPaBee BOJOPOaA

37.: Ilpu sneKkTponu3e paciuiaBa XJopujia HaTpHUs Ha aHOJIe BbLAENWIIOCH 56 11 xaopa. Macca
00pa30oBaBIIETOCS METANIMUYECKOTO0 HATPUS PaBHA ...

+: 1151

-2 100r

-2 120

-: 2 MOJIb

38.Xumuueckue CBOMCTBa BOJOPO/Ia B HAMOOJIbINIEH CTETICHH HATOMHUHAIOT CBOMCTBA ...

+: ['asloreHoB

-: XpoMa u Maprasia

-: braropoiHbIX Ta30B

+: [llenoYHbIX METAIOB

40. PactBopHI menoueii criocoOHBI pearupoBaTh CO CIAEAYIOIIMMH MPOCTHIMH BEIICCTBAMU

-: Cla, S, N2, B, Si

-2 C, 0., P, Fa, Si

-1 I2,Zn, Cu, S, Mn

+: Bry, S, P, Si, Zn

41. CkoJIbKO TpaMMOB THIPOKCHIA KAJIBIHSI MOKHO MOJYYHUTh U3 6,4 T kKapOuia KanbLus?
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+:74r

-2 14,8

- 3,7r

-: 'mapokceua Kanblys NOIyvaroT He U3 KapOuia Kayblus, a U3 KapOoHaTa KaJlbLUs

44. Hanbonee ycTONYMBBIC CTETICHU OKUCIICHUS XJIOPA B COETMHEHUSIX

- 16

+: 47

+: +1

+:-1

- 13

47. I'anoreHoBOAOpOI, KOTOPBIN IOJY4YaloT B IIPOMBIIUIEHHOCTH CUHTE30M U3 JJIEMEHTOB

+: HCl1

-: HF

-: HBr

- HI

-: HAt

48. CaMblil cUIIBHBIN BOCCTAHOBUTENb CPEIN IaJIOT€HOBOI0OPOIOB

+: HI

- HCI

-: HF

-: HBr

-: HAt

49.I1pu naceimennn BoaHoro pactsopa KOH xmopom npu temneparype 100C obpa3zyercs

+: KCl

+: KCIO

-: KCIO3

-: KCIO»

-: KCIO4

50. IIpu B3anMoAeUCTBUN yIiiepoia ¢ KOHIICHTPUPOBAHHOW CEPHON KHUCIOTOM BBIIEINIIOCH
13,44 n ra3oB (H.y.). PaccunTaiite Maccy yriepoja, BCTYIUBIIETO B PEAKLIUIO

- 1,0r 2361

-=20r

+:24r

3aganus K JadopaTopHBIM padoTam
[To xaxmol paboTe CTYIEHT JODKEH MPEACTaBUTh OTUET, COJAEPKAIMNA Ha3BaHUE PaOOThI U
pacrieqyarky pe3yJbTaToOB BBINOJHEHHUs 3a/JaHuil. 32 BBIOJHEHHE M 3aLIUTY Ja0OpaTOPHBIX paboT
CTYIEHT MOeT HaOpaTh 18 6amnoB (mo 3 6ana B KaXAYI0 PEUTUHTOBYIO TOUKY).
[TpomesxyTouHas arTecTanus NpoxoauT B popme 3auera Bo 2 cemectpe Ha 1 kypce ODO.
Bonpocsl k 3auery

1. Tlpenmer u 3amaun XuMuU. MecTo XUMUU B psaly pyHAaMEHTaIbHBIX HAYK.

XUMHYeCcKoe MPOU3BOJICTBO U OXpaHa OKpYXKaroLeil cpebl.
2.  OCHOBHBIE IOHATHUS U 3aKOHBI XUMUU. DKBUBAJICHT, 3aKOH SKBUBAJICHTOB.
3. T'a30BbIe 3aKOHBI. 3aKOH ABOTaJpO U CIEJICTBUS U3 HETO.
4. CocraBnble yacTi aToMa. AToMHOE s1p0. OCHOBHBIE KOJIMUECTBEHHBIE XaPAKTEPUCTUKN aTOMa:

aTOMHas Macca, 3apsj sapa.
5. KBaHTOBO-MexaHMueckas Moneidb aroma. KopIycKynaspHO-BOJIHOBOW nyanusM. BomnHooe

ypaBHeHue IllpenmHrepa U pe3yinbTaThl €ro pelleHus MAjasd aToMa Boaopoia U
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10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BOJIOPOJIOTIOAOOHBIX HOHOB.

XapakTepruCTHKa COCTOSAHUS JIEKTPOHA B aTOME CUCTEMOW KBAaHTOBBIX uucen. [Tpunuun [aynu
u npaBwio XyHjaa. GopMa rpaHUYHONW MOBEPXHOCTH 3JIEKTPOHHOM IJIOTHOCTH IS S-, p- U d-
opOuTaneil. JHePreTUUECKHUI PsJT aTOMHBIX OpOUTAIICH.

[lepuonnueckuil 3aKoH U nepuoanyeckas cucrema saeMeHToB Jl.JM1.MenneneeBa, 31eKTpOHHbIE
(hOpMyIIBI aTOMOB M HOHOB.

[lepuoanueckoe H3MEHEHUE CBOMCTB 3JIEMEHTOB (MIPOCTHIX BEIIECTB) M HX COEIUHEHUM.
DHEpruu HOHU3AIMH, CPOJCTBO K JJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTD, 3aKOHOMEPHOCTH
M3MEHEHUS 3TUX BEJIMYUH [0 TPYyMHIaM U IepHoiaM.

Tumsl XUMHYECKON CBS3M: KOBAJICHTHAS W MOHHAS, UX CBOMCTBA.

OOMEeHHBIH 1 TOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUSs CBSI3U.

KBaHTOBO-XMMHUYECKHE METOJABI ONMCAHUS XWMHUYECKOW CBSA3U: METOJl BAJICHTHBIX CBS3EM U
MeTo A MoJIeKyIIsIpHbIX opouTaneit (MO JIKAO).

Curma(c)- u mu(m)-cBsa3u. llpencraBieHuss O THOpUIW3AIMH AaTOMHBIX OpOWTAICH IPHU
OMHMCAaHUU XUMHYECKOU CBSI3U B MOJIEKYJIaX.

OcCHOBHBIE XapaKTEPUCTUKUM KOBAJICGHTHOW CBS3U: OJHEPrus (SHTAJIbIUS) CBSA3U, JJIMHA,
KpPaTHOCTb, BaJEHTHBIA YroJj, MOJAPHOCTh CBSI3U. JMMOJIBHBII MOMEHT CBSA3UM W JUIOJIBHBIN
MOMEHT MOJIEKYJIBI.

ArperaTtHoe  cocTOsiHME  BellecTBa. Kpucrtamimueckoe W aMOppHOE  COCTOSIHHUE.
Kpucrannnueckas pemerka. XuMudecKkas CBsI3b B KPUCTAINIMYECKUX TeNaX.

Merammueckass  CBs3b. MeTauibl, NPOBOAHUKH, IOJIYNPOBOJAHUKA U JUAJIEKTPUKH.
Hanomarepuaisr.

Bomopoanasi cBsizb, MEXMOJEKYISIPHbIE B3auMOJeHCTBUsI. KOMILIEKCHBIE COeAMHEHUs: HOH-
KOMIUICKCO0Opa30BaTelib, JIMTAHAbl, BHYTPECHHSS U BHEIIHSS CPEpPbl, KOOPAMHAIIMOHHOE YHCIIO.
MoHo- 1 nonuaeHTaTHbIe JUranabl. HOMeHKIaTypa KOMIUJIEKCHBIX COSTUHEHUH.
Knaccudukanuss KOMIIEKCHBIX COeMMHEHHM. Jlucconuanus KOMIUIEKCHBIX —COEIMHEHUM.
KoHcTanTa ycTOMYMBOCTH KOMILIEKCHOTO MOHA. [Ipupona XUMHUECKOW CBSI3UM B KOMILJIEKCHBIX
coenuHeHusX. [I[puMeHeHrne KOMIIEKCHBIX COeIMHEHHM.

BHyTpeHHsAs »dHepruss M OSHTaibOus cucteM. TemnoBod HPGeKT XUMHUECKOH peakIHu.
TepMoxuMHUUyecKkre ypaBHEHHUS MPOIIECCOB.

['omorennsie u rereporeHHble peakuuu. CKOPOCTh TOMOTEHHBIX XUMHUYECKHUX PpEaKIIHi.
DakTOpHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON pEaKIi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT KOHUEHTpPAlM pearupyrolux BEUIECTB, 3aKOH JAeicTBUs macc. KoHcranTa
CKOPOCTH.

Kunetnueckoe ypaBHenue. Ilopsmok ¥ MOJEKYISIPHOCTh peakiuh. 3aBUCUMOCTh CKOPOCTH
peakuuu OT TemmepaTypbl. YpaBHeHue Appenuyca. Ilpasuno Baur-I'odhda. Dneprus
aKTUBAIMU. XUMUYECKHUE PEaKLIUU B T€TEPOTE€HHBIX CUCTEMAX.

Xumuueckoe paBHoBecue. OOparumble M HeoOpaTuMble peakiuu. KOHCTaHTa XMMHYECKOTO
paBHOBECHsI, €€ CBSI3b C TEPMOIMHAMUYECKUMH XapaKTepUCTUKaMU cHUcTeMbl. (CwmellieHue
paBHOoBecuss u npuHuun Jle Illatense-bpayna. Xumudeckoe paBHOBECHE B TIe€TE€POTE€HHBIX
CUCTEMaX.

®dazoBoe paBHOBecue. I[IpaBuno ¢da3 ['mbbca. IlpencraBmenne o amarpamMmMax COCTOSTHUSIL
Pacnipenenenue BemiecTB B rereporeHHbIX cuctemax. CopOrus, aacopOIMOHHOE PaBHOBECHE.
['eTeporenHbie qUCIIEPCHBIE CUCTEMBI.

l'omorenHsiii u rereporeHHbldl Karanu3. [loHsATHE O MeXaHM3Me T'OMOTE€HHOTO KarTalu3a.
ABrokatamu3. KucnotHo-ocHOBHOM karanm3. Karanuz B OHMOJNIOTMYECKHMX  CHUCTEMaXx,
(dbepMmeHTaTUBHBIN Katanu3. ['ereporeHHpldt karanu3. Karamutwdeckue sinbl. WMHrHOUTOPHI
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

XUMUYECKUX IIPEBPALLECHUMN.
Ompenenenne u Kiaccuukamus pacTBOpoB. PacTBopeHne kak (PU3MKO-XUMHUYECKHI MPOIIecC.
PactBopumMocTs. CriocoObl BEIpaXKEeHUSI KOHLIEHTPAL[MH PAaCTBOPOB.
PacTBOpBI 251EKTPOIUTOB M HEIIEKTPOJUTOB. BomHble pacTBOpPhI 31eKTposinToB. OCOOEHHOCTH
BOJbI Kak pacTBoputens. Bopoponnslii mnokxazatens cpeabl (pH). Meronsl onpeaenenus
BennyuHbl pH.
DNEeKTPOIUTHYECKAsT TUCCOLMALUsA B BOAHBIX pacTBopax. CuiibHBIE (HEACCOLMMPOBAHHbBIE) U
cnabple (accOIMMPOBAaHHBIC) AIIEKTPONUTHL. KOHCTaHTa M CTeNmeHb IUCCOLMAIUMN CIaboro
aneKkTpoinTa. bydepHsie pacTBOpHI.
I'unponus coneil. YpaBHeHus peakuuil rugposnnsa. CTeneHb ruipon3a, KOHCTaHTa FHAPOJIU3a.
HeobOpatumslii ruapoaus.
JucnepcHocTs U aucnepcHble cucteMbl. Knaccupukanus nucnepcHbix cucteMm. CycrieH3uH U
smynbenu. Kiaccudukanus KomnonaHex cucreM. 'enu u 30au. Munesisl, uX o0pa3oBaHue U
crpoenue. Kputnueckast KOHIEHTpaLKs MULEUI000pa30BaHMUS.

OnTuyeckre U DJIEKTPUYECKHUE CBOMCTBA KOJUIOMJHBIX cuUCTeM. MeToapl NOIy4YyeHUs u
paspyuLIeHus KOJUIOUIHBIX cucTeM. Kosiou1Hple CUCTEMBI B IPUPOJIE.
Onpenenenne W KiIacCU(PUKaLuUs  AJIEKTPOXUMUYECKUX  mpoleccoB.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE peaKIMK. BaxkHel1e OKUCIUTEIN U BOCCTAHOBUTEIH.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIM NOTEHIMANI. HampaBiieHne NpoTeKaHWsl OKUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUI. DIEKTPOAHBINA MOTEHIMAI. BOLOPOAHBII JIEKTPOA CpaBHEHUS.
Ypasuenue HepHucra.
PaBHOBecue Ha rpaHule MeTaI-pacTBOp. VOHCENIEKTUBHBIE DJIEKTPOABI M CEHCOPBI.
XuMuyeckue UCTOYHUKHA  TOKa. I'anpBannyeckue JJIEMEHTHI. AKKYyMYJSITOPBIL.
DNEeKTPOABUKYILAs CUJIA.
DNEeKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DNEKTPOJIU3 C PACTBOPUMBIMHU U
HEpACTBOPUMBIMHU aHOJAMHU. XUMHUYECKasl U 3JIEKTPOXUMHUYECKasi KOppo3us MeTauioB. CriocoOsbl
3aIUTBI OT KOPPO3HH.

Crynenr, HaOpaBmmii 36 u Oonee OayuioB Jomyckaercss K 3adery, a 61 — aBromarom

IMOJIYy4acT 3a4€CT.
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6. OueHouyHble CpeACTBA ISl TEKYLIEro KOHTPOJSI YCHEeBAeMOCTH M NPOMEKYTOYHOM

aTTecTaAluu

Tabnuya 7. Pe3ynbmamsl 0c80eHUs Y4eOHOU OUCYUNTUHBL, NOONedNCaAyUe NPOBePKe

Pe3ysabTarsl 00yyeHus
(00bEeKTHI OLIEeHUBAHUS)

OcHOBHBIE ITOKA3ATEJIHN
OlIEHKH Pe3yJIbTAaTOB

OueHo4yHbIE CpeCcTBA

31

Hepqu/ICHCHI/Ie OCHOBHBIX

IMPAKTUYCCKOC 3aHATHUC,

OCHOBHBIC XUMHUYECKUE | IOHATHH W OmpeeNieHuid | maboparopHas pabora,
TOHSITHS TEOPHUH XUMHUYECKOTO | TECTUPOBAHHE,

cTtpoenust atromMa. CocTaBlIeHHE | KOHTPOJIbHAS pabora,

AIIEKTPOHHBIX U D3JIEKTPOHHO- | IK3aMEH

rpapudeckux (HopmMysa aTOMOB

XUMHYECKHX  DJIEMCHTOB B

HOPMAJILHOM U BO30YXKJICHHOM

COCTOSIHUSIX.

32 [Iepeuncienue IIPAaKTUYECKOE 3aHSATHE,
OCHOBHBIC MpaBujia | TPUBUAIBHBIX Ha3BaHUU | TabopaTopHas paboTa,
HOMEHKJIATYPhl ~ XMMUYECKHUX | HEOPTaHWYECKHX COCTUHEHUH | TECTUPOBAHHE,

COCIMHEHU I u TIPaBUI COCTaBJICHUS | KOHTPOJIbHAs paboTa,
Ha3BaHUI 10 MEKIYHAPOIHOW | SK3aMeH
HomeHkiarype MIOITAK.

33 [Ipenckazanue MPAaKTUYECKOE 3aHSATHE,
OCHOBHBIC  3aKOHBl  XMMHH, | BOSMOXKHOCTEH nabopatopHas paboTa,
XUMHYECKOH TEPMOJUHAMUKH, | OCYIIECTBICHUSI XUMHYECKHX | TECTHUPOBAaHUE,

SJICKTPOXUMHHU U KUHCTUKU

IIPOLIECCOB € TOYKH 3PEHHUS
XUMHYECKON TEPMOJMHAMUKHU
n KuHeTuku. llepeuuncnenue
OCHOBHBIX IOJIOKEHUM TEOPUU
OBP. Ilepeuncnenue mnpaBui
KaTOJIHBIX u AQHOJIHBIX
IIPOLIECCOB IIPU  DJIEKTPOJIU3E

pacriaBoB U pacTBOPOB M IpU

KOHTpOJIbHas padora,
9K3aMeH

pabore raJIbBAaHUYECKUX
AJIEMEHTOB.

34 [Iepeuncienue u MIPaKTUYECKOE 3aHSATHE,
CYILIIHOCTb y4eHus O | IPOTHO3UPOBAHNE CBOWCTB | TECTUPOBAHHUE,
HNEPUOJIMYHOCTH M €r0 POoJib B | JIEMEHTOB M HMX COEIMHEHMH | KOHTpOJbHas padora,
IIPOTHO3MPOBAaHUM  CBOWCTB | 10 IOJIOKEHUIO B IIEPUOJE U | DK3aMEH

XUMHYECKUX DJIEMEHTOB H HX
COeTUHEHNN

rpynne [ICXD.

35
KBaHTOBO-MCXaHHUYCCKOC
CTPOCHUC aTOMOB, MOJICKYII U
XUMHYECKOM CBA3U

[Tepeunciienrie OCHOBHBIX

MTOJIOKEHUI TEOpUHU
XUMHUYECKOH CBSI3H.
[IpaBunpHas TPaKTOBKa
XapakTepUCTUK  XUMHYECKOH

MIPAKTHUIECKOE 3aHATHE,
nabopaTopHas padorta,
TECTUPOBAHUE,
KOHTpOJIbHAas padora,
JK3aMeH




CBA3H, THUIIOB

KPUCTATIMYECKHUX PELIETOK.

36 [lepeuncnenre OCHOBHBIX IIPAKTUYECKOE 3aHATHE,
OCHOBHBIE KJIACChl | KJIACCOB HEOPTaHMYECKHUX naboparopHas paboTa,
HEOPraHUYECKUX BEIIECTB, | COEAMHEHUN, CIOCOOOB UX TECTUPOBAHUE,

CBOICTBA WX  TUNUYHBIX | MOJTYYEHUS U XUMHUYECKUX KOHTpOJIbHAs paboTa,
IpeICTaBUTENEH CBOMCTB. 3K3aMEH

37 IIepeunciienue IIPAaKTUYECKOE 3aHSATHE,
XUMHUIO OJJIEMEHTOB M WX | XUMHUYECKUX CBOHCTB naboparopHas paboTa,
COCMHEHUI METaJUIOB U HEMETAJJIOB U UX | TECTUPOBAHUE,

COEMHEHUH, CrI0COO0B HX KOHTpOJIbHast padora,
MOJIyYEHUSI U OCHOBHBIX JK3aMeH
oOnacteil MpUMEHEHHUS.

vi [IpumeHeHne XUMHUYECKUX MPAKTHYECKOEe 3aHATHE,
MIPUMEHSATD XUMUYECKHE | TEOPUI U 3aKOHOB, KOHIIEIUH | TabopaTopHast pabora,
TEOPHH W 3aKOHBI, KOHIENIUN | O CTPOCHUU M PEaKIHUOHHOW | KOHTPOJIbHAS pabora,
O CTPOCHHUH W PEAKIMOHHOH | CIIOCOOHOCTH HEOPTaHWYECKHX | IK3aMEH
CHOCOOHOCTH HEOPTaHWYECKHX | BEIECTB.

BEIIIECTB
y2 Br16op myTH u cpencts MPAKTHUYECKOE 3aHATHE,
KPUTUYECKH  OILICHUBATh | Pa3BUTHUS JOCTOMHCTB U naboparopHas paboTa,
CBOU JIOCTOMHCTBA U | yCTpaHEHUS HEeI0CTAaTKOB, KOHTpOJIbHAS paboTa,
HEJIOCTaTKH CpeAcCTB 9K3aMeH
CaMOCOBEPIICHCTBOBAHHS.
Y3 [IpumeHeHne 3aKOHOB MpaKTUYECKOe 3aHATHE,

MpOBOAUTH pacyeThl 10 | ['3cca, JlaByasne, bepromie nabopaTopHas pabora,
TEPMOXUMHYECKUM JUTS IPOBE/ICHUS TECTUPOBAHUE,
YpaBHEHUSAM peaKIuit TEPMOXMMHUYECKHUX PACYETOB B | KOHTPOJbHAas padora,

9K30- U SHJOTEPMUUYECKHX 9K3aMeH
XMMHUYECKHX MPOLIECcCax.

Y4 [IpumeHeHue 3aKOHOB IIPAKTUYECKOE 3aHSATHE,
MIPE/ICKa3bIBAThH XUMUYECKOW TEepMOJMHAMUKH | JabopaTopHas padbora,
TEPMOIMHAMHYECKYIO c IEINBI0 00OCHOBaHHUS | TECTUPOBAHUE,
BO3MOXHOCTb IPOTEKAHUS | TEPMOJUHAMUYECKOMN KOHTpOJIbHAS paboTa,
XUMHUYECKHUX PEeaKIIHii BO3MOYKHOCTH 9K3aMeH

CaMOTIPOU3BOJILHOTO ~ TEUEHUS
XUMHUYECKOTO  Tpolecca B
3aJJaHHOM HaIpaBJICHUN
(pacueT >HTAJIBITNH, SHTPOIIHH,

sHeprun ['udoca).

Y5
pelaTh pacyeTHbIC 3a4a4u

[Ipumenenue
npruodpeTaeMbIX
TEOPETUYECKUX 3HAHUN IS
pelIeHHs pacYeTHBIX 3334 ¢
UCTIOJIb30BAHUEM Pa3INYHbBIX

MpaKTUYeCKOe 3aHSATHE,
nabopatopHas paboTa,
TECTUPOBAHUE,
KOHTpOJIbHast padoTa,
9K3aMeH
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MCTOJHK.

B1 Hcnons3zoBanue [IPAKTUYECKOE 3aHATHE,
HaBBIKAMU paboThI C | pacueTHBIX QOpPMYT IS naboparopHas paboTa,
pacueTHbIMU dbopMynaMu, | peleHus: pacyeTHbIE U TECTHUPOBaHUE,
peliaTth pacueTHbIe U | DKCIIEpUMEHTAaJIbHBIC 3a/1a4n KOHTpOJIbHAs paboTa,
SKCIIEPUMEHTANIbHBIE  33J]aud | 10 PACTBOPAM, JIEKTPOXUMUH, | IK3aMEH
0 XUMUH XUMHH 3JIEMEHTOB.

B2 IInanupyer u aHanu3upyer IIPAaKTUYECKOE 3aHSATHE,
crnoco0aMH  OpUMEHTALMU B | pe3yJdbTaThl HCIOJIB30BaHMs B | JJabopaTropHas padoTa,
npodecCHOHATBHBIX podecCHOHABLHOM TECTUPOBAHHUE,

HMCTOYHHMKAX uH(pOpMAIUH | ACSITEIFHOCTH PAa3HOOOPa3HBIX | KOHTPOJIbHAS paboTa,
(>KypHaIBbI, CalThl, | CPECTB MOJIY4EHHUS | 9K3aMeH
00pasoBaTebHBIC TTOPTAJIBI) uHpopmarun (>KypHaJIBI,
CalThl, o0Opa3oBaTenbHbIC
MOPTAJIbI).
B3 AHanu3 BUPTYaJIbHOI'O [IPAKTUYECKOE 3aHATHE,

crnocobamMM  MOJIENIMPOBAaHUS | XUMUUYECKOr0 IKCIEPUMEHTA — | JJabopaTopHas padboTa
AKCIEPUMEHTA 10 XUMHHU yueOHOro XUMHYECKOI0
AKCIIEPUMEHTa, B  KOTOPOM
CPEACTBOM JE€MOHCTpALM WIH
MOJICJIMPOBAHUSL  XUMHUYECKUX

IIpoueccoB u SIBJICHUM
ABJIACTCA KOMIIBXOTCpHAasA
TCXHHUKA.

7. Y4eOHO-MeTOAMYeCcKoe obecneyeHne JUCHHIIIHHBI
7.1. OcHOBHas JqUTEpaTypa
1. I'muaxa H.JIL. OOmias xumusi: yaeOHUK a5 OakanaBpos-18-e uzn. nepepad. u non. — M.:13x.
IOpaiit:, 2015. - 898c.
2. I'nunaka H.JL. 3agaun u ynpakHeHHs 110 o01ie XUMUu: y4el.-paKTHy. ToCoOre s
OakanaBpoB. 14-e uzn. nepepad. u non. — M.: Uza. FOpaiirt, 2014. — 236 c.
3. Kapos A.A., Ompoesa P.3., XKunosa C.b., Xacanos B.X., Mup3zoes P.C. Xumus
KOOpJMHAIIMOHHBIX coeanHennii. Metoa.nmocodue- Hanpuuk: Kab.-bank. YH-T, 2012. -64c.
4. 9bC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
7.2. lonotHUTEIBHAS JJUTEPATyPa
1. KsapoB A.A., MykoxeBa P.A., Koukapos XK. A. u ap. OO11ast u HeopraHuuecKasi XuMUsi:
Vuebnoe nocoodue. -Hanpunk Kab.-bank. Yu-1, 2013. -63c.

2. . IlaBnoB H.H. O6miast u Heopranuueckas xumus. — M: Jlpoda, 2014.
Koposun H.B. O6mas xumus. — M.: Beictrast mikona,2014.

(8]

4. Jlyuunckuit I'.I1. Kypc xumuun. O01mas XuMus, XUMUs KOHCTPYKLIIMOHHBIX MaTepHaiioB. —M.:
Bricmas mxomna,1985.

5. Tpetpskos 10./]. Heopranndeckas xumus. XuMUs 3JIEMEHTOB: Y YeOHUK ISl By30B: B 2
kumrax. -M.: Xumus, 2008.

6. Heoprannueckas xumus. B 2 xuurax// [Tox pen. }0./1. Tperpsikosa. - M.: ACADEMA, 2004.
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7. Wlpatisep 3./1. Heoprannueckast xumus. B 2 Tomax. - M.: Mup,2004.
8. http://www.consultant.ru/
9. http://www.garant.ru/

7.3. llepuoguyeckne u3IaHus
1. XKXypHan HeopraHMuecKo! XUMUU
2. XKypnan o6uieit XxumMun
3. Kypnan pusnyeckoit XuMuu
7.4. UuTepHeT — pecypchbl
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBC biblio-online.ru
7.5. Metoanuyeckue yKa3aHusi 110 IPOBEICHUIO PA3JIHYHBIX Y4eOHbIX 3aHATHIH, K KYPCOBOM
padoTe U APYrUM BHIAM CAMOCTOSATEJIbHOMH PadOThI.
1. Kapos A.A., Xouyes W.1O., Mup3zoes P.C. u gp. Xumus snemenoBl A —u Il A rpynn [ICXO:
yuebHoe nocobue. - Hanpuuk: Ka0.-bank. yn-t, 2017. -98 c.
2. lleroB P.A., Ksapos A.A., Xaksmesa 2.B.. Koukapos K.A., luarpammer Jlatumepa, @pocta

u [lyp6Ge mpu M3y4eHHH OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX IPOIECCOB: ydeOHOE mocodue. -
Hanpunk: Kab.-bank. yu-t, 2017. — 104 c.

3. Kapos A.A.. Kunosa C.b.. Koukapos XK.A. u ap. Obmas u Heopranudeckast Xumusi: 3aJaHus
U METOAMYECKHE PEKOMEHIAIMU [UJIsl caMocTosATeldbHOW padotel. Hampumk: KabapaunHo-
bankapckuit Yausepcurer, 2011- 55 c.

4. TxamokoB H.U., Kapos A.A., UepkecoB b.X., Bunmmkea M.K. O6mas u Heopranndeckas
XUMus: 3afaHus M MeToauuyeckue pexkomeHnanuu. — Hampumk: KaGapauno-bankapckuii
VYuusepcurer, 2009. — 47 c.

5. Kapo A.A., Ompoea P.3., Kwmmoa C.b., XacanoB B.X., Mupzoes P.C. Xumwus
KOOpJMHAIIMOHHBIX coeanHennii. Metoa.nocodue- Hanpuuk: Kab.-bank. YH-T, 2012. -64c.

6. Kapos A.A.. Kunosa C.b.. Koukapos XK.A. u nap. OOuas 1 HeopraHudeckasi XuMus: 3agaHus
U METOJUYECKHE PEKOMEHJALMU JUIsl caMoCTOoATeNbHOM paborel. Hampumk: Kabapauno-
bankapckuit Yausepcuret, 2011- 55 c.

7. Txamoxos H.U., Kapos A.A., UepkecoB b.X., BunamxeBa M.K. O0mias u Heopranuueckas
XUMus: 3afaHus M Meroauyeckue pekomennanuu. — Hampumk: KaGapauno-bankapckuii
VYuusepcurer, 2009. — 47 c.

8. https://officeapplications.net/microsoft-office/

9. https://officeapplications.net/microsoft-word/

10.  https://officeapplications.net/microsoft-excel/

11. http://winrar-full.com/vse-arhivatory/7-zip.html
12. http://winrar-full.com/for-windows.html
13.  https://get.adobe.com/ru/reader/
8. MaTepuaJbHO-TEXHHYECKOe o0ecreyeHne M CUMIIUHbI
[Tpr mpoBeneHUN 3aHATHH HCIONB3YETCS ayTUTOPHs, 00OpyIOBaHHAS TPOCKTOPOM JUIS

OTOOpaXeHHsI TPE3EHTALMOHHOIO MaTepuana, MpPU NPOBEACHUM JIEKIWH W MPAKTHUYECKUX
3aHATUN HUCHOJb3YyeTCS KOMIIBIOTEP C YCTAaHOBJIEHHBIM Ha HEM Opay3epoM U MpOTrpaMMHBIM
obOecnieueHrneM i AeMoHcTpauuu npesenTanuit (PowerPoint u nip.).

26


http://www.consultant.ru/
http://www.garant.ru/
http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
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https://officeapplications.net/microsoft-office/
https://officeapplications.net/microsoft-word/
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Jlnst  caMOCTOSITENIbHOM pabOThI  CTYJAEHTOB 10 JUCIHMIUIMHE «XHUMHSI» MOTYT OBIThH
WCIIOJb30BaHbl  KOMIIBIOTEPHBIE  KJIACCHI, OCHAIIEHHBIE KOMIIBIOTEPHOM TEXHUKOW C
BO3MOXKHOCTBIO TOAKIIOYEHUsT K ceth «MHTepHeT» ©  JOCTYIOM B 3JEKTPOHHYIO
uH(popMannoHHO- oOpazoBarenbHyl0 cpeny KBI'Y u 31eKTpoHHO—OMOIUOTEYHBIC CHCTEMBI
«YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMHy», «JIAHD».
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JIUCT UBMEHEHWM (nomoHeHmii)
B paboyeil mporpamMme AUCHUIUINHBI«XUMUS
no Hanpasyienuto noarotosku 11.03.01 Pagnorexnuka
Ha20 -20 y4eOHBIN roA

Ne DJieMeHT ( IYHKT) Ilepeyenb BHOCHMMBIX IIpumeyanue
n/n PILI H3MeHEeHUil (1010 THeHH )

OO6cyxeHa 1 peKOMeHI0BaHa Ha 3acelaHnu Kadeapsl HeopraHudeckou u (hru3nueckoi
XUMHH
pOTOKOJ Ne OT « » 2022 r.

3aBenyronmii kKageapoit X.b. Kymrxos
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