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Jluct usmenenuii (nonosHeHuit) B paboueil mporpamme
JUCLUIIIINHBI

1. Ileau 1 3a7a41 OCBOEHUA JUCHUIIIHHBI



Llens ducuunaunvi:
LIeJIBIO IIPENOJaBaHMs JUCLUILUINHBI ABJSETCA(GOPMUPOBAHUE Y CTYJCHTOB 3HAHUHN B 00J1aCTH
XUMHH,II0NTy4eHHEe (PyHAaMEeHTaIbHOTO 00pa30BaHus,CIIOCOOCTBYIOIIETO
Pa3BUTHIO JTUYHOCTH.
3adauu oucyuniunblL:

M3yyeHne OCHOBHBIX XMMHYECKHX SIBICHHI; OBIaJieHHe (DYyHIAMEHTAIbHBIMHU TTOHATHUSIMHU,
3aKOHAaMH U TEOPUSMH XUMHH, XMMHUYECKOH TEPMOJMHAMHKH, KHHETHKH, PABHOBECHUS U PACTBOPOB,
NEKTPOXMMUYECKUX MPOIECCOB,  CBOMCTB METAVIOB M HEMETAJUIOB, a TaKXe MEeToJaMH
XMMHUYECKUX U (DU3UKO-XMMHUYECKHX HCCIEJOBAHHI; OBJIQJICHHE METOAAMH W MPUEMaMH PELICHUs
KOHKPETHBIX 337]a4 W3 pa3IMYHbIX O0JIacTel XUMHM; (OPMHPOBAHHE HABBIKOB IPOBEIACHUS
XMMHYECKOTO JKCIIEPUMEHTa, YMEHUS BBIICIATh KOHKPETHOE XWMHYECKOE COJEp)KaHUE B
NPUKJIAIHBIX 33/1a4ax Y4eOHO! U Mpo(hecCHOHATLHON AEATENbHOCTH.

2. Mecto aucunmimmabl B ctpykrype OIIOII BO

Cornacno PYII quctunnmna «XuMus» u3ydaercs Bo 2 CEMECTpE.

JluctmiinHa OTHOCUTCSL K O0s3aTeIbHBIM JHUCHUIUTHHAM 0a30Boi wactu Omoka blydeGHOTO
IUIaHa 1o HampasyieHuto noarotoBku 11.03.01 Paguorexnuka.

JucuurinHa TpernojgaeTcsi MOCPEICTBOM YTEHHS JIGKIIMH W TPOBENEHUS J1aOOpPaTOPHBIX
3aHATHIA.

Ha nexuusx mu3naratoTcss OCHOBHBIE TIOJIOKEHHS TEOPETHUYECKOTO MaTepHalia.

JlaGopaTopHble 3aHSATHS OOECIEYMBAIOT MPAKTUYECKOE OCBOCHHUE JIEKIIMOHHOTO MaTepuaia,
pa3BUTHE Yy CTYJIEHTOB CaMOCTOSITEIPHOCTH ¥ TBOPYECKOTO TMOJXOJa TIPU BBHITIOJHCHUH
nabopaTopHbIX pPabOT, OCBOEHWE MPUHIUIIOB U METOAUK NPOBEICHUS SKCICPUMEHTA, MPaBUII
UCIIOJIb30BaHUSI HOPM TEXHUKU O€30MMaCHOCTH B XUMUUECKOH J1ab0opaTOpuu.

3. TpeOboBaHusi K pe3yJbTaTaM OCBOEHHS COJAEP:KAHUS TUCHUIIUHBI
Ilpoyecc usyuenus OucyuniuHel HANPaeieH HA Qopmuposanue 31eMeHmos CredyIouuUx
komnemernyuti B cootBeTcTBUU ¢ ®I'OC BO u OITOIT BO 1o ganHOMy HanpaBJIEHUIO MOJITOTOBKH:
a) 00eKYJIbTYPHbIX:
Crnoco0HOCTB K camMoopranusanum u camoodpasosanuio (OK-7)

0) o0menpo(ecuoHATbHBIX:

CIoco0eH NeMOHCTPHPOBATH BO3MOKHOCTH HCIIOJIb30BAHUSI TEOPETHYECKHX 3HAHUH B
00/12CTH eCTeCTBEHHbIX HAyK /UISl pelleHus 3aJa4 TeopeTHYeCKOro W MNPHUKJIATIHOIO
xapakrtepa(OIIK-b.1.2)

B pe3ynbraTe u3yueHus: AUCUUIUTHHBI 00yYaOIIUICs TOKEH:
3HATH:

OCHOBHBIE XUMHUUeckue moHsaTus (31);

OCHOBHBIE IIpaBUJIa HOMEHKJIATYpbl XUMUYECKUX coelnHEeHu (32);

OCHOBHBIC 3aKOHbI XMMHHU, XUMHYSCKOU TCPMOANHAMUKHU, DJICKTPOXUMHUU U KUHCTUKU (33),

CYIIHOCTh YYEHHUS O TEPUOJUYHOCTH U €ro pojib B MPOTHO3HUPOBAHUM CBONCTB XUMHUYECKHUX
3JIEMEHTOB U UX coeAnHeHu (34);

KBAaHTOBO-MEXaHUYECKOE CTPOCHHUE aTOMOB, MOJIEKYJI U XUMHUECKOM cBsizu (35);

OCHOBHBI€ KJIACCHI HEOPraHUYECKUX BEUIECTB, CBOMCTBA UX THUIHYHBIX NpescTraBureneit (36);

XUMUIO PJIEMEHTOB U X coeauHeHui (37).
Ymersn:

IMPUMCHATE XUMHWYCCKHUEC TCOPHUH U 3aKOHBI, KOHICIIIHUU O CTPOCHHUU U peaKHHOHHOﬁ CIIOCOOHOCTH



Heopranuyeckux semects (Y1);
- KPUTUYECKH OLIEHUBATh CBOM JOCTOMHCTBA U HENOCTATKH (Y2);
- IPOBOJUTH PACUYEThI 0 TEPMOXUMUYECKUM ypaBHEHUSAM peakuuii (Y 3);
- IIpeJICKa3bIBaTh TEPMOJIMHAMUYECKYIO BO3MOXKHOCTh MPOTEKAHHs XUMHUYECKUX peakuuil (Y4);
- pemaTh pacueTHble 3amaun (Y5).
Baagern:
- HaBbIKaMU PabOTHI C pacueTHbIMHU (HOPMYyJIaMH, peliaTh pacueTHbIE U HKCIIEPUMEHTAJIbHBIE 3a/1a41
no xumuu (B1);
- crmocobaMM OpHUEHTALUU B MPO(ECCHOHANBHBIX HCTOYHMKAX HH(OpManMu (KypHaibl, CAWTHI,
oOpa3zoBatenbpHbIe TOpTabl) (B2);
- crioco0aMu MOJETTMPOBAHUS IKCIIEpUMEHTa 1o xumun (B3).

4.Conep:xanue ¥ CTPYKTypa JMCHHUIIIHHBI
Tabauya 1. Codeporcanue oucyuniuHvl

Ne HaunmenoBanue ®opya
Conep:xanue pa3aena TeKyIllero
pasnena pasnena
KOHTPOJIfA

1 Crpoenue aToma CocraBHBIE 4acTH aTOMa.

AtomHoe s71po. OCHOBHBIE KOJIMUECTBEHHbBIS
XapaKkTepUCTUKH aToma: aTOMHas Mmacca, YK,
3aps sapa. KBaHTOBO-MEeXaHMUECKAS T
MoJenb aroMa. llepumoandeckuil 3akoH U 3
cuctemMa oanemenToB J[.M. Mengeneera,
ANEKTPOHHBIE (POPMYJIBI ATOMOB U HOHOB.

2 XuMuuyeckasi CBA3b M Tunel xuMudeckor cBsa3u. KoBajaeHTHas CBSA3b YK,
MeKMOJIEKYJIsIPHbIE u e€ Buabl. CBOMCTBA U cIIOCOOBI 00pPa30BaHMS. T,
B3aNMOJAEHCTBUSA OOMEHHBIIT u JIOHOPHO-AKIEITOPHBIN

MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOW CBSI3U.
OcHOBHBIC TIOJOXKEHHS METOJAQ BaJICHTHBIX
cesazel (MBC). OcHOBHbIE XapaKTEpUCTUKU
XUMUYECKOH CBSI3U - JJIMHA, HAIIPABICHHOCTh U A3

sHeprus. KpatHocTs cBsi3u. BaneHTHBIE yIUIBI.
['mbpuansanus aTOMHBIX opOuTaneil. Tumbl
ruOpUIN3alUU. G- UT- CBS3HU. Meron
MOJICKYJIIpHBIX ~ opbutaneii (MO JIKAO).
OcHoBHEIe nooxeHusd Metoxa MO.
Hownsl. Monnas cBsa3b. CBOMCTBa HOHHOM CBS3H.
[Tongpuzanuga HOHOB W HX NOJSPU3YIOIICE
neiictBue. BnusHue STHX  (pakTOpoB  Ha
CBOMCTBA BEIICCTB.
Merannuueckas cBsa3b. Mertamwibl. IloHsaTue o
30HHOM T€OpUHU TBEpAOTro Tena.  BoaopomaHas
CBSI3b U €€ 0COOCHHOCTU. MeXMONEKyIsIpHas |
BHYTPUMOJIEKYJISIpHAs ~ BOJOPOJHBIE  CBS3H.
BnusHue BOmOpOAHON CBSA3U Ha CBOICTBa
BCIIIECTB.

AtomHas, HMOHHAs, MOJIEKYJIApHAsI u




METaJINYECKHE PEIICTKHY. 3aBUCUMOCTH
CBONCTB KPHUCTAUIMUYECKUX BEIIECTB OT THITA
XHUMHYECKOH CBSI3H.

MexmonexkynsapHoe B3aMMOJICHCTBHE.
OpueHTaImoHHOE, WHyKTUBHOE n
JUCIIEPCUOHHOE B3aUMOJICHCTBHE.

DJIeMeHThbI
XHMHYeCKOM
TePMOAUHAMMKH

BHyTpeHHss SHEPTUS U DHTAIBIIHSA CUCTEM.
IIepBblil 3aKOH TEPMOAVMHAMUKH.

TemnoBoit 3(pdexr XuMHUECKOW peakuui.
OK30- U DHIOTEPMHUYECKHE  PEAKLUH.
TepMmoxnmnueckue ypaBHeHus. 3akoH I'ecca u
CJIEJICTBHE U3 HETO.

[lonatue 00 oHTponmMU. DHTpONHUS U
nepuoauyeckuii 3akoH. [lonstust 00 sHeprum
I'n66ca oOpa3oBaHMs BEIIECTB, KaK MeEpbI
PEaKIMOHHON CIOCOOHOCTH. DHTAIBIUUHBIA U
SHTPONUIHBIN (akTOpsl TporeccoB. Kpurepuit
CaMOIIPU3BOJIBHOTO TPOTEKAHUSI XUMHUYECKUX
peakumii B n300apHO-M30TEPMUIECKUX
YCIIOBUSX.
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XumMuueckas
KHHETHKA U
XUMHYECKOe
paBHOBecHe

Ckopocts peakiuu. CKOpOCTh peakuuu B
TOMOTE€HHBIX U I'€TEPOr€HHBIX CUCTEMAX.
DaxTopsl, BIIMSIOLINE Ha CKOpPOCTh
XUMHUYECKHUX peakUuui. 3aBUCUMOCTb CKOPOCTH
XMMHMUYECKHX PpEaKUMd OT KOHILEHTPAalWH
pearupyomux BeuecTB. 3aKOH JIEHCTBUS Macc.
Koncranta  ckopoctm  peakuum U €€
¢usnueckuif cMbIci. 3aBHCHUMOCTH CKOPOCTH
XMMHMUYECKON  peaklMu OT  TEeMIEpaTyphl.
[IpaBuno Bautr — Todda, temnepaTypHbIit
KO3 QHUIHUEHT CKOPOCTU PEAKIINU.
IIpencraBnenue 0 TEOPUH AKTHBHBIX
CTOJIKHOBEHHI. DHEPIUs aKTUBALUH .
3aBUCUMOCTb CKOPOCTU XHMHUYECKOW DPEaKIMH
OT TEMIEpaTypbl, SHEPrUM AaKTUBALUU W
SHTPONHU aKTUBALMK. Y paBHEHHE AppeHuyca.
Karanus. Karanutnueckue pEaKUuH.
Oco0eHHOCTH KaTaIUTUYECKUX MTPOLIECCOB.
Teopust TOMOr€HHOr0 U  T'E€TEPOre€HHOIO
Karanns3a. ABTokaranu3. @DOepMeHTaTUBHBIN
KaTaJn3. Kucnorno-ocHOBHOM KaTaJms.
KaranuzaTopsl 1 HHTHOUTOPBI.

Xumunyeckoe paBHoBecue. HeoOpatumbie u
o0paTuMble XMMHUYECKHEe Tpolecchl. MIcTUHHBIE
M Kaxyluecss paBHOBecHS. [ OMOreHHblE H
reTepOreHHbIE paBHOBECHS. Koncranra
paBHOBECHSI. PaBHOBECHEIIT BBIXOJ
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NPOAYKTOB pEAKUWU. BrusgHue pa3nuyHbIX
(akTOpOB Ha  XHMHYECKOE  pPaBHOBECHE.
[Tpunmun Jle—Ilarenbe.

PacrBopbI.
AUCIIEPCHBbIE CHCTEMBI

HctuHHbBIE pPacTBOPBL. Knaccugukarus
pactBopoB.  [Ipomecchl,  coOmpoBOXIarOIME
oOpa3oBaHHe pacTBOpoB. Teopus pacTBOPOB.
ConpBatanus. PactBopeHne kak (u3uko-
xumudeckud mpouecc. dusudeckas Teopus
pactBopoB. IloHsTHe 00 MIeambHOM pacTBOpE.

CriocoOsr BBIPAXKEHUS KOHILICHTpaLUX
pacTBOpOB.
PactBopuMOCTSB. 3aKOHOMEPHOCTH

pacTBOPUMOCTH Ta30B B JKHMIKOCTAX, MABYX
KHUJIKOCTEH, TBEPIBIX BELIECTB B KHUIKOCTSX.
3axkoH I'eHpu. BiusHue Ha pacTBOPHUMOCTH
IPUPOJbI  KOMIIOHEHTOB, TEMIIEpaTypbl U
JTaBJICHHUS. [lepexpucrannuzanuu u
AKCTPAKIHSI.

Pa30aBneHHBIE PACTBOPHI HERJIEKTPOIUTOB.
OcMmoTtHueckoe JaBlieHWE. YpaBHeHHE Bant-
l'opda.  ObpatHbiii  ocmoc.  [laBineHue
HACBIIIEHHOIO Iapa HaJ pPacTBOPOM. 3aKOH

Paymns. TemmepaTypsbl KUIICHUS 51
KPUCTaJLTU3AIUH. Kpuockonus "
30YJIITMOCKOTIHS.

HucnepcHsle  cucteMbl. Knaccugukarus
aucriepcHelx cucteM. CyCHeH3MHM U 3MYJbCUU.

KOJ'IJ'IOI/II[HI:IC PacTBOPBLI. Y CTOMYHBOCTh
KOJJIIOUOHBIX PacTBOPOB. CTpO@HI/Ie
KOJIJIOUJHOM JaCTHUIIbI n MUIICIIIBI.

JInodpunbHele U 11M0(pOOHBIE KOIIOUABI. 307U U
renu. [lenTuzanus, Koaryisuus, ceIMMEeHTaIUs
kosmouaoB. KommonHeie pacTBOpBI B IPUPO/IE
u texuuke. Copbumus u  COpOIMOHHBIE
nporiecchl. XpomoTtorpadus

YK,
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DJIeKTPOXUMHYECKHUE
NMPOoLECCHI. DIeKTPOIH3.
Koppo3ust meTanion

Baxxneimmue OKMCIIUTEIU u BOCCTAHOBHTEJIH.
HN3meHeHne OKHCIIMTEIIbHO-BOCCTAHOBHUTEIIBHBIX
CBOMCTB BEIICCTB B COOTBETCTBHH C IIOJOKEHHEM
3JEMEHTOB B rpymmax u nepuojgax. CreneHb
OKHCJICHHS.

Knaccudukanus  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuid. Tumel OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX

DPEaKIINW.
OcHoBHbIE METOBI cOCTaBlIeHUs ypaBHeHU OBP.

BiustHnue temneparypsl, KOHLIEHTPALlUA PEareHTOB, MX
IPUPOABI, CPEAbl U IPYTMX YCIOBUM Ha IIPOTEKaHUE
OBP.

YpaBHeHue HepHcra. OxucauTenpHo-
BOCCTaHOBUTEJIbHBIN IIOTEHLIAAL. Hamnpasnenue
[IPOTEKaHUs OKHUCJIUTEJIBHO-BOCCTAHOBUTEIILHBIX
peakiuil. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIN

skBUBaJICHT.OBP kak HMCTOYHMK 3arps3HEHUsi Cpebl.
Ucnonw3oBanne OBP 11 OYHCTKM CTOYHBIX BO,
o0e33apaXuBaHUsl BO3JyXa WU BOJBI, 00E3BPEIKUBAHUS
TOKCUHOB. PaBHOBecHe Ha TpaHUIIE METAJI — PacTBOP.
DONeKTpOAHBIA TOTeHIHMAN. BoJOPOIHBIN  3IEKTPOS

CpaBHEHMUSI. Pan HanpsHKeHUH, (hakTopsI,
OTIpENIETIAIONIE  TIOJIOKCHHE  MeTaula B Psay
HaIpsKeHUH. XuMudeckue HCTOYHUKH
AJIEKTPUYECKOTO TOKa. [anhbBaHWYECKHE DJIEMEHTHI.
CraHmapTHbIC MOTEHIIAABI OKMCIUTEIEH H
BOCCTAHOBHUTEJIEH. DNIEKTPOABUKYIIIAs cuiia

raJbBaHMYECKOro  3JeMeHTa. Pacuer  M3MEHEHUus
sHeprun  [ubG6ca B  peakuusax.  3aBUCUMOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIMAJIOB OT
KOHILIEHTPAIIH peareHToB. VYpaBHeHHe
Hepucta. AKKyMynsSiTOpel UM cyxue Oaraped. 3aKOHbI
@apanes. DNEKTPOJIN3 PaCIUIaBOB U BOJHBIX PACTBOPOB
NeKTpoauToB. KaToaHple UM aHOJHBIE IPOLIECCHI.
[Morennman pasnoxkeHus. SIBleHHE MNEepEeHATPSIKEHUS.
[IpakTuueckoe 3HaAUYEHUE DJIEKTPOIM3A. DIEKTPOIM3-
UCTOYHUK BBIJICIICHUS SIOBUTHIX M yIYNIUIMBBIX Ta30B,
oOpa3oBaHHe arpeccuBHbIX cpea.Kopposus MeTannoB u
METO/IbI 3aIUTHI OT Hee. DINEKTPOXUMUYECKAsT KOPPO3Us

KaK 3arpsi3HUTENb cpebl oOuTaHusl. OCHOBHBIE METO/IbI
3alUThl OT KOPPO3HUH.

YK,
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Xumusa 3JIEMEHTOB-
HEMeTAJJIOB

Bonopon. DOnemeHTsl mepBOol M BTOPOMl  Ipynm
ONEeMEHTHI MOATPYIIIIbI 6opa. DeMEHTHI
noarpynmnsl - gropa.  DJIEMEHTHl  MOATPYIIIEI
KHCJI0pOJIa. DJIEMEHTHI MOATPYIIIBI KPEMHUS.

YK,

A3

OO01ue cBOMCTBA METAJLIIOB
u  cmiaaBoB. Iloaydenue

duznyeckre CBOWCTBA METAJUIOB. XUMHUYECKUE
CBOMCTBA  METAJNIOB, WX  BOCCTAHOBUTCIHHAS



http://mch5.chem.msu.su/rus/school/zhukov/18a.html#7
http://mch5.chem.msu.su/rus/school/zhukov/18a.html#7

METaJ1JI0B.

Jlerkue

KOHCTPYKIIMOHHBIE

MeETaJJIbI

CIIOCOOHOCT. B3aumoneiicteue Pa3IMYHBIX
METAUIOB JIpyr ¢ JApyroM. ®Ou3nKo-XuMHUUECKui
aHaIu3 METAJUINYECKUX CIJIaBOB.
HHTepMeTaninueckue COEJUHEHUS U TBepible
pacTBOpHI METaJUIOB. Hcnonb3oBanue
METAJUIMYECKUX CIUIABOB U TOKPHITHMHA B TEXHUKE.
Pacnpoctpanenue u (bopmbl HaXOXJCHUS
METAJJIMYECKUX 3JIEMEHTOB B mpupoje. M3pnedenne
METaJIOB u3 pya. OcHOBHBIE METObI
BOCCTAHOBJIEHMSI METa/UIOB.  DJIEKTPOJIUTUYECKOE
paduHupoBaHue. 30HHAS IUIaBKa.

[IpobGnema Jerkux KOHCTPYKIIMOHHBIX MAaTEPUAJIOB.
Marnuit  w  Oepwumil.  AJIOMHHHUH. Turan.
Oco0eHHOCTH CBOMCTB MarHusi, OepuLIns, aTlOMUHUS U
TUTaHa, HAXOXJEHUE B TMPUPOJE, BBIICICHUE B
cBOOOOJHOM BHIE ©W B  BHAE  COEIUHEHHUM.
Hcnonp3oBaHue JIETKUX METAJIJIOB B TEXHUKE.
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Xumusga d-3jieMeHTOB

[Toagrpynma Bananus: CBOWCTBAa, TMOJy4YeHUE U
NMpUMEHeHue. BaxHeilne COeOUHEHHS  BaHAIus,
HHOOMS U TaHTana. OKUCINUTENHHO-BOCCTAHOBUTEIHHEIE
U KHUCIIOTHO-OCHOBHBIC CBOMCTBA TPOCTHIX BEIECTB,
OKCHJIOB U TUJPOKCUAOB. MeauKo-Onoaorndeckas pojib
9THUX DJEMEHTOB U uX coeauHeHuil. I[Ipobiemsl
9KOJIOTHH.

[Toarpynma Xpoma: O6mas XapaKTepHUCTHUKA.
[Tonyuenue, cBoiicTBa U npuMeHeHHe. OKUCIUTENBHO-
BOCCTaHOBHUTEILHBLIC CBOMCTBA coeauHeHuii. KuciaoTHo-
OCHOBHBIE CBOMCTBa MPOCTHIX BEIIECTB, OKCUAOB U
TUJPOKCHUJIOB.

[Moarpynnma  mapranma: OOmas  xapaKTepUCTHKA.
[Tonyuenue, cBoiicTBa U npuMeHeHHe. OKUCIUTENBHO-
BOCCTAHOBUTEIIBHEIE CBOMCTBA. KHCIOTHO-OCHOBHEIC
CBOMCTBA MPOCTBIX BEILECTB, OKCUJOB U THAPOKCHUJIOB.
Baxueiinme coequHEHMS.

[Hoarpynna MCIU: OOmas XapaKTEePUCTHKA.
Baxkueiinne coe quHCHUS.

[Moarpynma 1mHKa: OOmas  XapakTepHCTHKA.
[Tomy4yenue u cBoiicTBa. BaxHelime coeTMHEHUS.
XKenezo, xobanbT, HHKeNh: OOmas XapaKTepPUCTHKA
METaJJIOB ceMeHcTBA M MX coeauHeHni. OcoOeHHOCTH
HX CBOIICTB, OKHCJINTEIIbHO-BOCCTAHOBUTEIIHLHEIC
cBOMcCTBa coenuHeHWH MeTamnoB. Haxoxmenwme B
NpUPOJE, BBIJACICHHE B  CBOOOJHOM  BHAE U
HCIIOJIB30BAaHIE B TEXHUKE.

VK,
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DJIeMEeHTBI
XUMHUH

OpPraHu4ecKoi

[TonsiTHs 00 OpraHWYECKUX MOJUMEPAX M OJIUTOMEPAX.
MeTonsl cuHTE3a W OCOOCHHOCTH  BHYTPEHHETO
CTpOEHUS U (PU3UKO-XUMUYECKHE CBONCTBA MOJIMMEPOB.

VK,
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KoHcTpyknmoHHbIe mmacTuyeckue Maccesl. [lonnmepHsie
MOKPBITHS U KIIEH.

[TomumepusanioHHbIE CMOJIBI MOJINATHIIEH,
MOJIMIIPOIIUIIEH, MOJIUCTUPOJL,
Te(IIOH, TOJTUBUHWIXJIOPHL, IIOJTUAKPUIIATBI, KAydyKH;
[TonukoHAEHCAMOHHBIE CMOJIBI.

Tabnuya 2. Obwas mpyooemkocms oucyuniunsl cocmaegnsem 3 sayemuule eounuywl (108 uacos)

Bun paGoTtsl

2 ceMecTp
O0mas Tpy10eMKOCTb 108
KonrakTHas paGora 34
Jlexuuu (JI) 17
Jlab6opaTtopusbie padoTsr (JI3) 17
[Ipaktrueckue 3ansatus (113) -
CamocrosiTesibHas padora: 74
CamocrosTenbHOE U3yYEHUE pa3eioB 37
CamornoaroroBka (mpopaboTKa 1 MOBTOPEHHUE JEKIIMOHHOTO MaTepHraa u
MaTepHuana ydeOHUKOB U y4eOHBIX MOCOOMI, TOJArOTOBKA K J1AOOPaTOPHBIM 37
3aHATHUSIM, KOJJIOKBHyMaM, pyOeKHOMY KOHTPOJIIO U T.]1.),
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Tabnuya 3. Jlexyuonnvle 3ansamusi

Ne paznena HanmeHoBaHue pa3aesioB

1 2

1 Ctpoenue atoma. [lepuoguyeckas cucteMa XUMAYECKUX JIEMEHTOB.

) XuMHUYEcKas CBSA3b U MEXKMOJIEKYJISIPHbIE B3aUMOJEHCTBUA. THUITbI
XUMUYECKOM CBSI3U.

3 DJIEMEHThl XUMUYECKOW TEPMOAVNHAMUKH

4 XuMHuecKkass KHHETHKA U XMMUYEeCKoe paBHOBecHe. [[puHIMIBI cMeneHus
XUMHUYECKOTO PAaBHOBECHS.

5 PactBopbl. CriocoObI BeIpaXKeHHS KOHIIEHTPALIUU PACTBOPOB.
JucniepcHble CUCTEMBI.

6 DIEKTPOXUMHUYECKHUE TTpoliecchl. DnekTpoiin3. Koppo3us mMetanios.
l'anbBaHMYECKHE PTIEMEHTHI.

7 XUMUs 2JIEMEHTOB-HEMETAIIIIOB

g OO6mue cBoiicTBa MeTaiuioB U ciiaBoB. [lomydyenue metanmos. Jlerkue
KOHCTPYKIMOHHBIE METAJLIIBI

9 Xumus d-371€eMEeHTOB

10 DNeMEHTHl OPraHUYEeCKON XUMUU

Tabauya 4. llpakmuueckue 3auamus He NPedyCMOmMpeHbi.

Tabauya 5. Jlabopamopnvle pabomwi

Ne TEMBI JIABOPATOPHBIX 3AHSITUN
1 Ornpezenenne MOJIEKYJISIPHOM MacChl YIIIEKUCIIOTO Tasa.
2 Omnpenenenne MOJIIPHONW Macchl SKBUBAJIEHTa METaJlIa.
3 CKOpOoCTh XMMHUYECKUX peaklvu U (GaKkTophl BIUAIONIME Ha Hee. | OMOreHHbIN U
TreTEepPOreHHBIN KaTalIus3.
4 DJIEKTPOJIMTHYECKAS AUCCOLUALIMS. DIICKTPOJIU3.
5 OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH.
6 Xumuueckue cBoiictBa MeramioB. Kopposus.
7 XHWMHUYECKHE CBOMCTBA raJIOT€HOB
8 Bop, anmromMuHuii, X COEIMHEHMS], CBOWCTBA.
9 Yrnepon, KpeMHMI, UX COCIMHEHMS U CBOMCTBA.
10 OnoBo, CBHHEI, NX COSANHCHUS 1 CBOMCTBA.
11 CBoiicTBa ITMHKA U KaJIMHSI, ©X OKCHUIOB ¥ THIPOKCHUIOB.
12 Marnuii, MeJib, X COSOIUHEHHS M CBOICTBA.
13 XpoM, ero COeJUHEHNS U CBOICTBA.
14 Mapraselii, ero COeJMHEHUsI U CBOMCTBA.
15 Keme3o, ero coeqMHEHNS U CBOMCTBA.
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16

KoGanbT 1 HUKEIb, X COSTUHECHUS U CBOMCTBA

17

KchopOI[cozLepncamHe OpTraHUYC€CKUC COCANHCHU

Tabruya 6. CamocmosmenvHoe uzyueHue pazoenos OUCYUNIUHbL

Ne

paszziena

BOHpOCBI, BBIHOCHUMBIC HAa CAMOCTOATCIIbHOC U3YUCHUC

KoBanentHas cBsi3b U e€ Buabl. CBolicTBa M CHocoObl 00pa3oBaHUS.
OOMeHHBIE ¥ JOHOPHO-AKIENTOPHBIN MEXaHU3Mbl 00pa3oBaHuUs
KOBQJIEHTHOH CBSI3U

Kpurepuit camonpou3BOJBHOIO MNPOTEKAaHUS XUMHYECKHUX pEaKLHil B
M300apHO-U30TEPMHUUECKUX YCIOBUIX

3akoH nelictBus Macc. KoHCTaHTa CKOpOCTH peakuuu U ee (pu3nyecKuit
CMBICJ. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW pEakLUUu OT TEMIIEpPaTypBhl.
[IpaBmio Bant — T'odda, temmeparypHblii KOIPQPUIMEHT CKOPOCTH
peaKuuu.

OcMmoTnueckoe mamieHue. YpaBHeHue Bant-I'odda. OOpartHbIil ocmoc.
JlaBieHre HACBINICHHOTO TIapa HaJ pPacTBOpOM. 3akoH Payus.
Temrmeparypsl  KHIEHHST W KpUCTaUIM3anuMu.  Kpuockomust
30YJIITHOCKOTIHS.

ypaBHeHI/IC HepHCTa. OKHMCIUTETbHO-BOCCTAHOBUTENLHBIN IIOTCHIHAJI.
HaHpaBHeHI/Ie IMPOTECKaHUA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.
OKHCIIMTEILHO-BOCCTAHOBHUTEILHBIM YKBUBAJICHT.

WNHTepMmeTaminuecke COEIMHEHHMST W TBEpPJIbIE PAcCTBOPbI METAJUIOB.
Hcnonn3oBanue METaJINYECKUX CILUIaBOB " TOKPBITHI B
TexHuke.KepMeTsl U X UCIOJIb30BaHUE

[TpobnemMa jJerkux KOHCTPYKIIMOHHBIX MaTepHaioB. Marauii u OepuyIIHii.
Amomuauii. Tutan. OcoOEHHOCTH CBOWCTB MarHus, OCpuUILIHS,
ATIOMHUHMS U TUTaHA, HAXO0XJICHUE B IPUPO/JIE, BbIJEIIEHUE B CBOOOIHOM
BHJIC W B BHIE coeauHeHWH. lcmonp30BaHME JIETKHMX METAUIOB B
TEXHHKE.

[Toarpynma xpoma: OOmiast xapaktepucTtuka. [lomyueHue, cBoWCTBa H
MIPUMEHEHUE. OKHCIUTENBbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBa
coequHeHn. KucioTHO-0CHOBHBIE CBOMCTBA MPOCTHIX BELIECTB, OKCHIIOB
Y TUAPOKCUJIOB.

5. OIIeHO‘leIe MaTepHuaJbl 1JId TEKYIIECIo U pyﬁemﬂoro KOHTPOJISA yCIIEBAEMOCTH U

NMPOMEKYTOYHOM aTTeCTAllUN

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB OCYILIECTBIISICTCSI B COOTBETCTBUU C OaJUIBHO-
peiiTuHroBoii cuctemoit arrecraiun obywaromuxcss no OIIOII BO KBI'Y. Csenenus 00
opraHu3anyu padoThl 10 STOW CHCTEME MPHUBENICHBI B TAOJHUIIE.

KoHTtpoibHBIE MEpOnIpUATHS

Makc. 6amn
(pacmpen.)

2 cemecTp
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1 |Ilocemenue 3aHATHI 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBanue 18 (6+6+6)
4 | JIabopaTopHbIE U MPAKTHYECKUE 3aHATHUS 24(8+8+8)
Tunosble 3a7aHNsl IJIA CAMOCTOSATEILHO padoThI
3ananue 1:

YeMy paBeH 3apsiji sapa | YKCIIO DJIESKTPOHOB B aTOMax CJICAYIONIMX 3JeMeHTOB: yriepon C, cepa
S, mean Cu, 6apuii Ba, cepedbpo Ag?

HazoBuTte 31emMeHT, B pe aToMa KOTOPOTo coaepKuTcs 11 mpoToHOB.
HazoBure 351eMeHT, B aTOME KOTOPOTO COJAEPKUTCA 26 AIEKTPOHOB.

YeMy paBHO YKCIIO HEMTPOHOB B aTOMax cieayomux u3oronos: °N, '"°Sn, #U?

Hanummre cuMBOJIBI H30TOIMOB 0JIOBA, ATOMBI KOTOPBIX cojiepxkar 66, 68, 69, 71, 72 neltpoHa.
Ornpenenure MOJEKYJISIPHYIO MAacCy BOJbl, MOJIEKYJIbI KOTOPOU COZiepKaT TSKEIbIi U30TOI
BOJIOPOJIa — JACUTEpUH.

DIIeMEHT MeJIb CYIECTBYET B BHIE ABYX H30TonoB: “Cu u *Cu. Comepkanue B Ipupoe
nepBoro uzotomna paBHo 73 %, BToporo — 27 %. Beruuciante OTHOCUTENbHYIO aTOMHYIO MacCy
MeJu.

Uemy paBeH NOPSAKOBBII HOMEP AJIEMEHTA, MACCOBOE YUCIJIO OJHOTO U3 U30TOIOB KOTOPOTO
paBHO 31, a uncno HEUTPOHOB paBHO 167

Sapo aToma HEKOTOPOTO AJIEMEHTA COAEPKUT 31 HEUTPOH; YMCIIO SJIEKTPOHOB B ATOME PaBHO 26.
HazoBuTe 351eMeHT, U30TONIOM KOTOPOTO SIBIISIETCS JAHHBIN aToM. Hanuimmre cuMBOJI 3TOT0O
M30TOoMA.

CKOJIBKO 3JIEKTPOHOB M MPOTOHOB BXOJHUT B COCTAB aTOMa dJIEMEHTA, KOTOPBIM HAXOAUTCS: a) B 5-
M IepHOAe U B Mo60uHO moarpymnme VI rpymnmsr; 6) B 4-M nepuoje u B riaaBHoi noarpymme 111
rpynmbt?

Uewm omnpenensitoTcs XUMUYECKUE CBOMCTBA 3JIEMEHTOB?

[TomuuHseTCs U ABMKEHHE SJIEKTPOHA 3aKOHAM KJlaccCHueckoil MexaHuku? Kak Ha3zpiBaeTcst
pasnen GU3MKU, KOTOPHIN U3yYaeT ABMKCHIUE MUKPOYACTHUIL?

Urto Ha3bIBaE€TCSsI aTOMHOM OpOUTaATBIO?

Uro xapakTepu3yeT riaaBHoOe KBaHToBoe uncio? Kakue 3HaueHus ono npuaumaet? Yro
Ha3bIBACTCS SHEPTeTUUYECKUM YpoBHEM? UeMy paBHO YMCIIO opOUTaseil Ha JaHHOM
SHEPreTUYECKOM ypOBHE?

UYto Ha3bIBa€TCS ANEKTPOHHON 000IOUKOHN (3JIEKTPOHHBIM CJI0eM)?

Uro xapakTepu3yeT nmodouHoe (opouTaibHOE) KBaHTOBOE uncio? Kakue 3HaueHHUss OHO
MPUHUMAET JJIs1 KaXKJA0T0 YHEPreTUYECKOTO YPOBHSI?

Kakyro ¢opmy UMEIOT U KaK Ha3bIBAIOTCS OPOUTAIH, JIJIsl KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?

Kaxk Ha3pIBarOTCS OpOUTANH, JIJIs1 KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO paBHO: a) 2; 6) 3? Uto
TaKO€ PHEPTreTUYECKUI MOypOBEHb?

YeMy paBHO YHCIIO MOIYPOBHEH Ha TAHHOM SHEPTreTHUYECKOM ypOBHE?

Uto xapakTepu3yeT MarHUTHOE KBaHTOBOE uncio? Kakue 3HaueHs] OHO TPUHUMAET ISt
Ka)KJ0T0 SHEPreTHUECKOTo o aypoBHs? UemMy paBHO 4Kciio opOuTaiell Ha YHEPTeTUYECKOM
oypoBHE?

YeM OTIHUYAIOTCS IPYT OT Apyra OpOUTaH, HAXOISAIINECS Ha OJTHOM IOAYPOBHE?

Uto xapakTepu3yeT CHUHOBOE KBAHTOBOE YHUCIIO?
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e Kaxkue 3HaUeHHS OHO TPUHUMAET?

e Kaxk popmymupyercs npuanun [laynn?

o Kakue 37eKTpOHBI Ha3bIBAIOTCA: a) CIIAPEHHBIMU; 0) HeCTapEHHBIMU?

o Kakoii mpuHIIUIT onpeieNiseT NOPSAI0K 3aroJHEHHsI aTOMHBIX opOuTaneii anektponamu? Kak on
dbopmynupyercs?

¢ UYrTo Takoe OCHOBHOE COCTOSIHHE aToMa?

e B kakoMm nopsiike 37eKTpOHBI 3aMOIHSIOT SHEPTeTUUECKIE TOAYPOBHU?

e Uewm omnpenensieTcst 3HEprus MOAYPOBHS COTNIacHO Npasuity KiieukoBckoro?

e Kaxk popmymupyercs npasuno ['yaga?

e UTo MOKa3bIBAIOT IEKTPOHHBIE (DOPMYIIBI ATOMOB?

¢ UTo MOKa3bIBAIOT NEKTPOHHO-Tpaduyeckue GopMyIibl aTOMOB?

¢ B aromax Kakux 3JIeMEHTOB MPOUCXOIUT IIPOCKOK AJIEKTPOHA» C 4s- Ha 3d- moaypoBeHb? Uem
OH 00ycioBieH?

e Kaxkoii Tun rubpunuzanun xapakrepeH ajs: a) kpemuus B SiCly; 6) maraust B MgBr»; B)
amromuHus B A1Br;? Hapucyiite cxeMbl mepeKphIBaHUs YIEKTPOHHBIX 00JIAaKOB B JAHHBIX
monekynax. KakoBa reomerpuueckast popma 3TUX MosIeKyn? SIBISIOTCS JIM OHU MOJSPHBIMU WITH
HENOJISIPHBIMU?

o Kakue 13 crieyromux MoIeKyJ sIBISIIOTCS NOJISPHBIMU U Kakue — HenossipHeiMu: OF,, MgBr,,
PCI;, BCl3, H,S, A1Br;? [ouemy?

e Monekyna okcuaa yriepoaa (IV) CO, umeer nuneitHyro hopmy. CKOJIBKO G- U T-CBS3€H B 3TOU
monekyie? Kakue ayekTpoHHbIe 00Jlaka aToMa yriepo/ia y4acTBYIOT B 00pa30BaHUH ITHX
cBszeit? ABnserca mu monekysa CO, MOJasSpHON WU HEMOISAPHOM?

o Kakue u3 cnegyromux peakiuuil BIsIIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMHU:

a) KOH + CuCl1, — KC1 + Cu(OH),; 6) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — Fe,0; + H,O; r) Pb(NO3), — PbO + NO, + O,?
3ananue 2:
e 3aKOHYMTE YPAaBHEHHMS CIEAYIOLIUX MTPOLECCOB:
a) Al°-3e = B) N7 - 5¢ = 1) Br, + 2e =
0) S°+8e = r)Fe”+le = e) Mn"™ - 5e'=
Kaxkue n3 HUX sIBIIAIOTCS TPOLIECCAMU BOCCTAHOBIICHUSA?

e Kakue u3 crieayronmx BemecTB MOTYT ObITh: @) TOJIBKO OKHUCITUTENISIMH; 0) TOJBKO
BOCCTaHOBUTEIISIMU; B) U OKHCIUTENIMH, U BoccTaHoBUTeNsAIMU: Cr0s;, Mg;P», Na,Cr04, S0, KI,
KNO,, LiCl04, KH, Fe, H>0,, (NH4),S?

e VYKa)XHUTe TUI KaXI0H U3 CIEIYIOMUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM:

a) P+ KOH + H,0 — PH; + KH,P0,;

6) H,S0; + H,S — S + H,0; B) KCIO; — KC1 + KClOy;

r) NH4sNO; — N,0 + H>0; 1) Cu+ HNO; — Cu(NO0s), + NO + H»0;

e) AgN03 —> Ag + N02 + 02; )I() Fe + Clz — FCCI3.

e MeToa0M AJIEKTPOHHOTO OajlaHCa COCTaBbTE YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii, KOTopble MPOTEKAIOT 110 CXEMaM:

a) H,S + KyCr,07 + HaS04 — S + Cra(S04)s + K, S04 + Ho0

6) C + HNO; — C0, + NO + H,0

B) Mn0, + NaBi0; + HNO; — HMn0, + BiONO; + NaNO0; + H,0
I') NaI + N3103 + HzSO4 — Iz + Nast4 + Hzo

1) Mg + HNO; — Mg(NO0;), + N,0 + H»0

e) Pb0, + MnS0, + HNO; — PbS0, + Pb(NO0s), + HMn0, + H,0
x) KMn04 + NH; — KNO; + Mn0, + KOH + H,0
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3) KzCI'207 + HC104 +HI —» CI'(C104)3 + KC104 + Iz + HzO
I/I) H2C204 + KMI’IO4 — COz + K2C03 + Ml’lOz + Hzo
K) C(,H1206 + KMH04 + HzSO4 — COz + MHSO4 + KZSO4 + Hzo
JIig KaXKIoW peakiiy YKaKUTe BEIIeCTBO-OKUCIUTENb U BEIIeCTBO-BOCCTAHOBUTEID, IIPOIECC
OKHCJICHHUS U TPOIIECC BOCCTAHOBIICHUSI.
Kountpoasnas padora
Tunoevie 3a0anusn K KOHMPOALHOU padbome
1
1. ChopmynupoBaTh OCHOBHBIE 'a30BbIE 3aKOHBI.
2.Macca 10° M’ asora (u.y.) paua 1,25 1 -107kr. BelunciuTe mioTHOCTL a30Ta MO BOJOPOY U
BO3/YXY.
3. Bpluncnure MOJSIpHYIO MacCy SKBHUBAJIEHTa METalljla, €CIM B €ro XJOpPHAE MaccoBas IO
xJiopa 79,78%, MmonspHast Macca SKBUBajieHTa Xjopa 35,45r/Moib.
4. PaccuuTaiite JUIMHY BOJIHBI JJIEKTPOHA, €CIIM CKOPOCTD JBMKEHUS 3JIeKTpoHa pasHa 2-10° m/c.
5. Cxonpko cBoOoaHBIX d -opOuTaneit cogepxkutcs B aromax Sc, Ti, V?
Hanwummre snekTpoHHbIE GOPMYIIBI ATOMOB 3THUX JIEMEHTOB.
2
1. Hpunuun [aynu. Ipasuno I'ynna. 2 npasuna KieukoBckoro.
2. Macca 87-10°m° mapa npu 62°C u masnennii 1,01-10° Tla pasua 0,24-107 kr. Boruucinure
MOJIEKYJISIPHYIO Maccy BEIeCTBa U Macca OJJHOW MOJIEKYJIbl BEIIECTBA.
3. Briuucnure MosspHyto Mmaccy skBuBaneHta KHSO. B cnemyromux peaknmsx: KHSO4+
BaCl, - BaSO4 + KC1 + HCI
KHSO., + KOH = K,S0; + H,0.
1. Beruuciute sHepruto (3B) Bo30ykaeHHs 2JIeKTpoHA B aToMe Na, €Clid Tapbl ero
HOTJIOIAKT (GOTOH C AIMHON BOHBI 4340-1070 M.
5.0HepreTuvyeckoe COCTOSIHME BHEIIHErO JJIGKTPOHA aToMa OIUCHIBACTCS CIEAYIOIIUMU
3HAYCHUSAMH KBAHTOBBIX umcell: T — 3; I = 0; m; = 0. ATOMBI Kakux 3JICMEHTOB HMMEIOT TaKOM
anekTpoH? CocTaBbTe AJIEKTPOHHBIE (POPMYITBI ATOMOB ITHX AJIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKH XUMUYECKON CBS3H.
2. Onpenenure MOJIAPHYIO MAacCy ABYXBaJE€HTHOTO MeTaa, ecnd 14,2107 xr
okcujia 3Toro Metaua oopasytor 30,2-107 kr cynbhara metaua.
3.Beruuciute quny cBa3u C-C1 B CCL4 110 cieayronuM TaHHbIM: JJIMHBI CBSA3EH
C-C u C1-C1 paBusl cootBeTcTBeHHO 1,54-10" 11 1,99-10"Mm.
4. lns aTtomMa ¢ 3JIEKTPOHHON CcTpyKTypor 1S*2S?2P° Bnmmmre B TaGiuily 3HAYEHHS YETHIPEX
KBAaHTOBBIX YHCEI: T, |, m, ms OnpeaenuTe KaX /bl U3 3JIEKTPOHOB B MapaljIeIbHOM COCTOSIHUU
Howmep anektpona ... 1234567
n..
I..
m; ...
m; ...
5. BeruuciauTe CpenHIO IIOTHOCTH MO BOJOPOJY M MO BO3IYXY Ta30BOM CMecH, OOBEMHBIE
noyia razoB B kotopoit 11t CHy u C,H» paBubt 52 u 48%
4
I. O6mee nmonsitue o pactBopax. PacrBopumocts. [IpaBuno CeMeHUEHKO.
2.11pu cunrese ammuaka N, + 3H,<-> 2NH3 paBHOBecHe yCTaHOBUIIOCH ITPU
CJICTYFOIINX KOHIICHTPAIHSIX BEIECTB (MOJIB/J):
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Cn2 =2,5; Ciz= 1,6; Cniz= 3,4. Beruncnure KOHCTaHTY PaBHOBECHSI 3TON
peakiuu 1 UcXoiHble KoHIeHTpauuu N, u Ho.
3.B cocTosHNM paBHOBECHUSI CHCTEMBI
CO, + Hy<-> CO + H,O
peaKMoHHas cMech uMesia 00bEMHBIN COCTaB:
22% CO,, 41 % H,. 1 7% CO n 20% H,O.
Berunciute Kp u Kc ms sroii peakiuu npu 1900K.
4. B kakoii macce BOJbI cliefyeT pacTBoputh 30r OpoMuaa Kamust JIsl Oy YCHUS
pacTBopa, B KOTOpoil MmaccoBas 1071 KBr paBna 6%?
5
1. Paz0aBieHHbIE pacTBOPHI HEINEKTPOIUTOB. J(aBnenue mapa. (1mu 3akoH Payss).
2. Bpluuciure MonspHyro KoHueHtpanuro K,SOs, B 0,021 koToporo conepxurcs 2,74
pPacTBOPEHHOI'O BELIECTBA.
3. Hanummre BhIpaXeHHsI KOHCTAHT PAaBHOBECHS CIICTYIOIIUX 00PATUMBIX PEAKITHIA:
1 ) Fe;O4 + 4H,<-> 3FC(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2C1,
3)C + CO,<->2C0O
4.1lpu HEKOTOPOI TeMIlepaType KOHCTAHTAa PABHOBECHSI PEaAKITII
H,+ Br,<->2HBr pasna 1. Onpenenure coctaB paBHOBECHOW PEAKLIMOHHOW CMECH, €CIIH AJIs
peakmuu 06U B3ITH 1Mo H, 1 2 moib Br,.
Tecr
B teuenue cemecTpa CTYIEHT MPOXOAMUT MPOMEKYTOYHOE TECTUPOBAHUE TIO TPEM TOUKAM.
Kaxxnas peliTuHroBas Touka olieHHMBaeTcss MakcuManbHO B 6 OamioB (100% Beimosnnenus 30
KOHTPOJIbHBIX 3aaHMH).
Crynent, HabpaBmuii 92-100% mnonygaet 6 6amios; 67-91% - 5 6amnos; 51-66%- 4 6anna;
34-50% - 3 6aimna; 17-33%- 2 6amna; 1ol17% -1 6amn.
Tunogvie mecmoegwie 3a0anus
1. Camonpou3BOJIBHBIN paciaj MOJIEKYJI PACTBOPEHHOTO (MHOT/Ia - pacIUIaBIEHHOTO) BELIECTBA
Ha KaTMOHbI U aHUOHBI Ha3bIBAETCH. ..
-1 BJIEKTPOIH30M
- HOHHOU MPOBOJAMMOCTBIO
-: TOMOT€HHbBIM KaTaJIu30M
+: BIEKTPOIIUTUYECKON TUCCOLUAIUEH
I: T3 195 Tema 6-0-0
2. Mepoi 311eKTpOTUTHYECKON AUCCOIHAIINH JIEKTPOIUTA TPUHATO CUUTATb...
+: CTENEHb AUCCOLMALNU
- MOJISIPHYIO KOHLIEHTPAIMIO pacTBOpa
-: pH pactBOpa
- KOHCTaHTY TUAPOIU3a
4.K cUJIbHBIM 3JI€KTPOJIUTaM OTHOCHUTCH. ..
+: XJIOpH[ HaTpuUs
-1 CEpHUCTAsl KUCIIOTA
-: Cynb(UT Kaus
-1 YKCyCHasl KUCJIOTa
5. Uemy paBHa koHreaTpamus nonoB H B pacteope KOH ¢ xonnentpanueit 0,01 Mois/it mpu
YCIIOBUH, YTO THAPOKCH]I KaJlusl MPOAUCCOLMUPOBA HALIETI0
+: 10-12 momb/n
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-1 0,01 monw/1

- 10-14 monb/n

-1 IIOCKOJIBKY PacTBOP ILEJIOYHON, B HEM HE MOTYT NMPUCYTCTBOBaTh HOHBI H+ (T. €. [H+] = 0)
6. Paccuuraiite pH: a) consiHO# KuCa0THI ¢ KoHIIeHTparuei 0,1 Mob/i1; 6) BOJHOTO pacTBOpa

THAPOKCH]IA KaJIUs ¢ KOHIeHTpanuen 1,0 Mojb/i, cuuTasi, YTO yKa3aHHBIE BEIIECTBA TUCCOIUUPYIOT

MOJTHOCTBIO

-2a)7;,06)7

+:a)1;0) 14

-2a)14;0)0

-1a)2;0) 12

7. OptodocdopHas KUCIOTa AUCCOLMUPYET MO TPEM CTYIEHIM, PU 3TOM KOHCTAHTBI
JUCCOLMAIMH 110 KaXXI0M CTYIIEHH CBSI3aHbl COOTHOILIEHUEM:

- K1> K2<K3

-1 K1<K2<K3

+: K1>K2>K3

-: K1<K2>K3

8. Ctenens nucconuanuu cyiabdara HaTpus B pactBope 100%, konuenTpamwms conu -0,4
MOJIb/11. YeMy paBHBI KOHIIEHTPAIIMH aHUOHOB M KATHOHOB B TAHHOM pacTBope?

+: 0,4 1 0,8 MOJIB/TI COOTBETCTBEHHO

-: 0,31 0,18 MOIB/TT COOTBETCTBEHHO

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

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

20. ITorenman BOAOPOJIHOTO 3IEKTPOAA 3aBUCUT OT

+: KoHleHTpalnyu HOHOB BOIOPOia B pacTBOpe

-: JlaByieHust BOJ1opoJia B Ta30BOi (aze

-: Temmnepartypsbl

-: AKTUBHOCTH MOHOB

21. Cymma Bcex KO3 GUIIUEHTOB B MOJIEKYJISIPHOM YPaBHEHUH pEaKlun
CrCl;+NaClO+NaOH=Na,CrO4+ ... paBHa

+: 31

- 14

=12

-2 10

22.: B aToMe renus BaJCHTHBIE SJIEKTPOHBI Pa3MEIIeHBI IO OpOUTATISIM

- 1sl

-1 2s1

-1 1s2

+:2s2

23. Yucno BaJICHTHBIX DJIEKTPOHOB y aTOMa KaJIbIIHS

-1

+:2

-3

-4

24.OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIBI 3aBUCAT OT

-: KoHIIeHTpaluu OKUCIUTENBHOM U BOCCTAHOBUTEIHHOM (POPM BEIIECTB

-1 TEeMIIepaTypbl

+: pH cpenbl
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-: [Ipupoasbl pacTBOpUTEIA

-: laBnenust

25. 13 nepeuynciieHHbIX HI)KE BEIIECTB CAMBIM CHJIBHBIM OKUCIHUTEIIEM SBIISIETCS . ..

-: [ImaBukoBas kuciaoTa

+: ¢Top

-1 KUCIIOPOJ,

-: IUIaTUHA

26. CterneHb OKUCIIEHUS KUCIIOPOJIa: a) B BOJE, 0) B IEPOKCH]IE BOJOPOJia COOTBETCTBEHHO
paBHBI

-1 -2;-2

- -2 +2

+:-2; -1

-1 +2;0

27.: CreneHn OKHMCIEHUS XpOMa: a) B XpoMaTe Kajiusl, 0) IuXxpomare Kajausi COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

- +6; 13

- 1+3; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeTbTe MpaBUIbHBIN OTBET

K peakiusiMm BHyTpUMOJIEKYJISIPHOTO B3aUMOJIEHCTBUSL OTHOCSTCS

+ 2KCIO, ——2Cl + 30,

_. 2Na+Cl, —>2NaCl
. CaCO,——CaO0+CO,
_. 2NO, + H,0—— HNO, + HNO,

29. OT™MeTbTE NIPABWIBHBIN OTBET

- + 2+
MnO; + 7,0, +H" —> Mn™ +0,... cymMa Bcex KodhGHUIMeHTOB

B nonHom ypaBHeHUH
paBHa

+:26

-:43

-1 28

-1 48

30. OT™MeThTE IPaBUIIBHBIA OTBET

CyMMa K03hMHIMCHTOR B PEAKIH K,Cr,0, +KI+ H,50, > I, +Cr,(S0,); +..

-1 27

+:29

-0 17

-2 19

31. OTmeTbhTe NMpaBUIBHBINA OTBET

[Ipu nonafganuu xene3HOM CTPYKKHU B CUIIBHO HAarpeTyr0 KOHIIECHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOXEH CIEAYIOLIUI MpoIiece

: Fe+H,SO.~FeSO,+H, T
: Fe+,SO~=FeSO,+H, T

" paBHa



-: XKene3o maccuBHpyeTCsl KOHUEHTPUPOBAHHON CEPHOM KUCIOTOM, IIOATOMY PEAKLIHs HE
IIPOUCXOJIUT

+: 2Fe+6H,S04=Fe»(S0.);+3S0, T +6H,0

32. I'eometpust nona NH4+ onmceiBaercst Gpurypoit

+: Tepasip

-1 KBajpaT

-: TpeyronpHas nupamuaa

-: YceueHHas nupaMuia

33. Kakoii MmeTau1 He pearupyer ¢ OXJIKICHHON KOHIEHTPUPOBAHHON a30THOM KHUCIOTOM?

-2 Cu

+: Fe

-1 Ag

+: Al

34. IIpu B3aMOACMCTBUM KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C IIMHKOM B KaU4e€CTBE
ra3o00pa3HOro MpPoayKTa MOIYYEH ...

-: Kucnopon

-: Bonopon

+: Oxcup azota (IV)

-: AMMuak

35. IIpu B3auMoieiicTBUM pa30aBIEHHON a30THOM KMCIOTHI C ME/IbIO B KaUu€CTBE ra3000pa3HOro

MPOJIyKTa MOJYYEH ...

-: Bonopon

-: Okcup azora (1V)

+: Okcun azota (II)

-: Menpb He pearupyer ¢ a30THOM KUCIOTOM, TOCKOJIBKY HAXOAUTCS B PsIIy aKTUBHOCTH
METaJJIOB MpaBee BOJOPOAa

36. Ilpu B3auMopeiicTBUU pa30aBIE€HHON a30THOM KUCIIOTHI C ME/IbIO B KAUECTBE
ra3zo000pa3HOro MpPoaAyKTa MOJYYEH ...

-: Bonopon

-: Okcup azorta (IV)

+: Okcun azota (II)

-: Menp He pearupyer ¢ a30THOM KUCIOTOH, TOCKOJIbKY HAXOAUTCS B PsITy aKTUBHOCTH
METaJJIOB MpaBee BOAOpOaa

37.: Ilpu amexkTponu3e paciuiaBa XJOpuia HaTpHs Ha aHOJIE BBIACIMIIOCH 56 11 xjopa. Macca
00pa3oBaBIIETOCS METAUIMYECKOTO0 HATPHUS PaBHA ...

+: 115

- 100r

-2 120r

-: 2 MOJIb

38.XuMHUECKHE CBOMCTBA BOAOPO/Ia B HAMOOIBIIECH CTETICHH HATIOMUHAIOT CBOMCTBA ...

+: 'anorenos

-: XpoMa u Maprasiia

-: baropoHbix ra3oB

+: [IlenoYHBIX METaIIOB

40. PacTBOpBI 11e5I04€ CITIOCOOHBI PEarupoBaTh CO CIEIYIONIMMH MPOCTHIMH BEIIECTBAMU

- Clz, S, Nz, BI'z, Si

-:C, 0, P, Fy, Si
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-: I,Zn, Cu, S, Mn

+:Br,, S, P, Si, Zn

41. CKoJIBKO TPAMMOB THAPOKCH/IA KAJIBIIUSI MOYKHO TIOJTYYUTh U3 6,4 T KapOuaa Kambiys?
+:74r

-2 148

- 3,7r

-: T'mapoxcua kanplus NOMy4yaroT He U3 KapOua Kanblysd, a U3 KapOoHaTa KalbLus

44. Hanbonee ycToluMBbIC CTENICHU OKUCICHUS XJIOpA B COETMHEHUSAX

-1 16

+: +7

+: +1

+: -1

- 43

47. I'anoreHoBoAOPO/, KOTOPBII MOIyYaroT B IPOMBIIUIEHHOCTH CUHTE30M U3 3JIEMEHTOB
+: HCl

-: HF

-: HBr

-: HI

-: HAt

48. CaMblil cUIbHBIA BOCCTAHOBUTEIND CPEIU IaJIOT€HOBOIOPOI0B

+: HI

-: HC1

-: HF

-: HBr

-: HAt

49.11pu naceimennn BogHoro pacteopa KOH xmopom npu Temneparype 100C obpasyercs
+: KC1

+: KCIO

-: KClO;

-. KC102

-: KC1O,

50. IIpu B3auMoOAEUCTBUU YTIEPOAA C KOHLIEHTPUPOBAHHOM CEPHON KMCIOTOMN BBIJIEIUIIOCH

13,44 nra3zoB (H.y.). Paccunraiite Maccy yriaepoja, BCTYHUBIIETO B PEAKIIUIO

- 10r
- 20r
+:24r
-:3,6T
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3agaHus K JadopaTopHbIM padoTam
[To kxaxmoit paboTe CTYAEHT AOJDKEH MPEJCTAaBUTh OTUYET, COJEpIKAIIMK Ha3BaHHE PabOTHl U

pacrneyaTky pe3yJibTaTOB BBIMOJHEHHUS 3aJaHUil. 3a BBINOJHEHHE U 3alIUTY JIaOOpaTOpPHBIX padboT

CTYJIEHT MOXeT HaOpaTh 18 6amioB (1o 3 6ayia B KKy PEHTHHTOBYIO TOUKY ).

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

[TpomexxyTounast arrectamus IpoxoauT B popme 3aueta Bo 2 cemectpe Ha 1 kypce ODO.
Bomnpocs! k 3auery

[Ipeamer u 3a1a4u XUMHUUA. MeCTO XUMUH B psily (PyHAAMEHTAIbHBIX HAyK.

XHUMHUUYECKOE NPOU3BOJCTBO U OXpaHa OKPYKAIOLIEH CPEbI.

OCHOBHBIE TIOHATHUSA U 3aKOHBI XMMHH. DKBUBAJICHT, 3aKOH DKBUBAJICHTOB.

I"a30BbIe 3aKOHBI. 3aKOH ABOTaJIpo U CIEACTBUS U3 HETO.

CocraBHble yacTi aToMa. ATOMHOE s11p0. OCHOBHBIE KOJIMYECTBEHHBIE XapAKTEPUCTUKU aToMa:
aTOMHas Macca, 3apsj sjapa.

KBaHTOBO-MEXaHnueckass Mojeinb atoMa. KopiyckyssspHO-BOIHOBON nyann3Mm. BonHoBoe
ypaBHenue Illpenunrepa wu  pe3ynpTaThl €ro peleHus Ui aToMa BOAOpoJa U
BOJIOPO/IOTIO0OHBIX HOHOB.

XapaKkTepucTHUKa COCTOSHUS 3JIEKTPOHA B aTOME CUCTEMOM KBaHTOBBIX uucen. [Ipuanun Ilaynn
u npaBuio XyHnaa. @opma rpaHMYHON MOBEPXHOCTH AJIEKTPOHHON IUIOTHOCTH JUIA S-, p- U d-
opburtaneil. DHepreTUYeCKUil psii aTOMHBIX OpOUTAasIeH.

[Iepnonnueckuil 3akoH U nepuoauyeckas cucrema aiueMeHToB Jl.J1.Menneneesa, 2JIeKTpOHHBIE

(hopMyJIbI aTOMOB U HOHOB.

[leprognueckoe H3MEHEHHE CBOMCTB 3JEMEHTOB (MPOCTHIX BEUIECTB) M MX COEAUHEHH.

OHEpruM HOHU3ALMH, CPOJCTBO K JJIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTD; 3aKOHOMEPHOCTH
M3MEHEHUs ATUX BEJIWUYUH IO IpynnaM U Nepuoaam.

Tunbl XUMHYECKOM CBSI3U: KOBAJICHTHAS U HOHHAS; UX CBOMCTBA.

OOMeHHBIN 1 TOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs CBS3H.

KBaHTOBO-XMMHUYECKHE METOBI ONMCAHHUS XMMHUYECKOW CBSI3U: METOJ BAJICHTHBIX CBA3CH U
MeTo]1 MoJieKyJsipHbIX opoutaineit (MO JIKAO).

Curma(c)- u mu(m)-cBsa3u. llpencraBineHus o THOPUAM3AIMA AaTOMHBIX OpOWTaned mpHu
ONMCAaHUU XUMHYECKOU CBSI3U B MOJIEKYJIAX.

OCHOBHBIE XapaKTEPUCTHUKU KOBAJEHTHOW CBSI3U: OHEprus (SHTAJbOUs) CBSA3M, [UIMHA,
KpaTHOCTb, BAJIEHTHBIA YIoOJj, HOJSIPHOCTH CBSI3U. JIMIOJBHBIA MOMEHT CBA3H U JIUIOJIBHBIN
MOMEHT MOJIEKYJIBI.

ArperatHoe  cocTosHMe  BemecTBa.  Kpucraiumdyeckoe M aMopdHOE  COCTOSIHHE.
Kpucrannuueckast pemerka. XuMu4eckas CBsA3b B KPUCTANINYECKUX TEJAX.

Merannuueckass cBsi3b.  MeTauibl, NPOBOJHUKH, MOJYNPOBOJAHUKM W JUDJIEKTPHUKH.
Hanomarepuainst.

BonoponHas cBsA3b, MEKMOJIEKYJISIPHBIE B3auUMOAEUCTBUA. KoMIIEKCHBIE COEAMHEHHUS: HOH-
KOMILJIEKCO00pa3oBaTelb, IUTaHAbl, BHYTPEHHSS M BHEIIH:SA c(epbl, KOOPIUHALIMOHHOE YHCIIO.
MoHo- 1 nosnMaeHTaTHbIe JIuradipl. HoMeHKIaTypa KOMIUIEKCHBIX COEUHEHUN.
Knaccudukanus KOMIDICKCHBIX CcoequHeHw. Jlucconmarusi KOMIUIEKCHBIX —COCIMHCHHA.
KoHcTaHTa ycTOWYMBOCTH KOMILJIEKCHOTO MOHA. IIprpona XumMuueckoi CBA3M B KOMIUIEKCHBIX
coeMHEeHMsX. [I[puMeHeHne KOMIUIEKCHBIX COEIMHEHH.

BHyTpeHHsE »Heprus W OHTAIbNHA CcUCTeM. TermmoBod 3(QeKT XUMHUYEeCKOH peaxiuu.
TepMoxuMuyeckne ypaBHEHHUs MIPOLIECCOB.

I'oMorennsle u rereporeHHble peakiuu. CKOPOCTb TOMOTI€HHBIX XHUMHUYECKHUX PpPEaKIMM.
@akTOpsl, BIHUSIONIME HA CKOPOCTh XUMUYECKON PEaKIMK. 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakuMu OT KOHUEHTpPAlUMil pearupyrolmux BEIIEeCTB, 3aKOH JehcTBUs Macc. KoHcranTa
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

CKOpPOCTH.
Kunernueckoe ypaBHeHue. llopsok ¥ MOJEKYISIPHOCTh pPeakUUU. 3aBUCUMOCTb CKOPOCTH
peakuuu OT TemmepaTypbl. YpaBHeHue Appenuyca. IlpaBuno Baut-I'opda. Oueprus
aKTUBAIlMU. XUMUYECKHE PEAKIIMH B T€TEPOTr€HHBIX CHCTEMAX.
Xumudeckoe paBHoBecue. OOpaTtuMple W HeoOpaTuMble peaknuu. KoHCTaHTa XMMHUYECKOTO
paBHOBECHs, €€ CBA3b C TEPMOAMHAMUYECKHMH XapaKTEPUCTHKaMU cucTeMbl. CMenieHue
paBHoBecuss u npuHuun Jle Illatenbe-bpayna. Xumuueckoe paBHOBECHE B IETEPOr€HHBIX
CUCTEMAX.
®azoBoe paBHoBecue. llpaBuno ¢a3z ['ub6ca. IlpencraBienne o auarpamMmax COCTOSIHHSL.
Pacnpenenenue BemiecTB B reTeporeHHbIx cucremax. CopOuus, aJcopOLMOHHOE paBHOBECHE.
I'eTeporenHsbie TUCIIEPCHBIE CUCTEMBI.
l'omorenHslii ¥ reTeporeHHbld Karanui. [loHATHE O MexaHu3Me TOMOT€HHOrO KaTalau3a.
ABrokaranu3. KucnorHo-ocHoBHOW karanu3. Kartanmuz B OHONOTMYECKMX  CUCTEMaX,
¢depmenTatuBHBId Katanu3. [ereporenHblii katanus. Karamutuueckue sapl. MHruOUTOpPHI
XMMHMUYECKUX MPEBPAILECHUH.
Onpenenenve u kinaccudukanus pacTBOpoB. PacTBopeHHe Kak (U3NKO-XMUMHUYECKUH IPOLEcC.
PactBoprmMocTb. CriocoObl BbIpaKeHUsI KOHLIEHTPAIIMH PACTBOPOB.
PacTBOpBI 27IEKTPOIUTOB U HEANEKTPOJUTOB. BomHbBIE pacTBOPHI 1eKTpoanToB. OcoOeHHOCTH
BOABl Kak pacTBoputens. Bonopoanblii mnokasartens cpenbl (pH). Meronbsl omnpeneneHust
Benn4uuHbl pH.
DNEeKTpONUTHYECKAsT JUCCOLMAlUs B BOAHBIX pacTBopax. CuibHbIE (HEACCOLUMUPOBAHHBIE) U
cnabpie (accOMUpPOBAHHBIE) AJIEKTPoJaUThl. KOHCTaHTa W CTenmeHb JUCCOIMAIMH CJIaboTo
anektponuta. bydepHsie pacTBopsI.
I'maponus coneid. YpaBHeHUs peakuuil rugposn3a. CTeneHs THAPOIN3a, KOHCTaHTa THAPOJIN3A.
HeoOpaTtumsblit rugponus.
JHucnepcHocTh U qucnepcHble cuctembl. Kitaccudukanusa aucnepcHbix cucteM. CycreH3ud U
smynbscuu. Kinaccudukanus xomwtonansix cucteM. ['enu u 3omu. Munenssl, ux o0pazoBaHue U
cTpoenue. Kputuueckasi KOHIIEHTpALHUS MULIETIIO00Pa30BaHHUS.

Onrtryeckue M DSJIEKTPUYECKHE CBOMCTBA KOJUIOMAHBIX CHUCTEM. MeToabl MONy4YeHUs U
pa3pylieHus KOJUIOUAHBIX cucTeM. KomtonaHble CucTeMbI B TPUPOJIE.
Onpenenenve W KIacCH(PHUKAIUS  DJIEKTPOXUMHUYECKMX  mpoueccoB.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU. BaXkHelIne OKUCINTENN U BOCCTAHOBUTEIIH.
OKHCIIUTENPHO-BOCCTAHOBUTENbHBIA TNOTeHIMAI. HanpaBneHue NpoTeKaHUsT OKUCIUTENIBbHO-
BOCCTAaHOBUTENBHBIX PEAKIUI. DIEKTPOAHBIN MOTEHIMAI. BOJOPOAHBIN AJIEKTPO CpaBHEHUS.
VYpasuenue HepHcra.
PaBHOBecue Ha TrpaHMLE MeTalI—pacTBOp. VIOHCENEKTUBHBIE JJIEKTPOABI M CEHCOPBI.
XuMu4eckue UCTOYHUKU TOKa. l'anpBannueckue JJIEMEHTHI. AKKYMYJISTOPBI.
DNEKTPOABMKYIAs CUJIA.
DNEKTPOIN3 KaK OKUCINUTEIBHO-BOCCTAHOBUTENBHBIN MpoIiecC. DIEKTPOIU3 C pACTBOPUMBIMU U
HEPACTBOPUMBIMHU aHOJAMHU. XUMHUYECKas U 3JIEKTPOXUMHUUECKasi KOppo3ust MeTauioB. CriocoObl
3aIUTBl OT KOPPO3HUHU.

Ctynent, HaOpaBmmii 36 u Oosee OauioB momyckaercs K 3adery, a 61 — aBTOoMaToMm

HOJIy4aeT 3a4erT.
6. OuneHouyHble cpeacTBa [Jisi TeKYLIero KOHTPOJIA YCIeBAeMOCTH M IPOMEKYTOYHOM
aTrecTanuu
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Tabauya 7. Pe3ynivmamoi 0c80eHUs Y4eOHOU OUCYUNTUHDL, NOOJIedcaujue nposepke

Pe3ysabTarhl 00y4yeHus
(00beKTHI OLIEHMBAHMS)

OcCHOBHBIE TOKA3ATEJIH
OlleHKH pe3yJIbTATOB

OueHouyHbIe CpecTBA

31

HepeqncneHI/Ie OCHOBHBIX

IMPAaKTHYCCKOC 3aHATHUC,

OCHOBHbIE XMMUYECKHE | IOHATUM W ompezeneHuid | JabopaTopHas pabora,
MOHSTUSA Teopuun XUMHYECKOTO | TECTUPOBAHUE,

crpoenusi aroma. CocTaBjieHUE | KOHTPOJIbHAS pabora,

AJIEKTPOHHBIX U 3JEKTPOHHO- | SK3aMEH

rpapuueckux (GopMysa aToOMOB

XMMHUYECKUX  3JEMEHTOB B

HOPMAaJIbHOM M BO30YX/IEHHOM

COCTOSIHUSIX.

32 Ilepeuncienue MIPAaKTUYECKOE 3aHATHE,
OCHOBHBIE NpaBuiIa | TPUBUATBHBIX Ha3BaHM | mabopaTopHas padora,
HOMEHKJIATYPhl ~ XMMHYECKHX | HECOPTaHMUECKUX COCIWHEHHH | TECTUPOBAHHE,

COCIMHEHU I " TIPaBUI COCTaBJICHUS | KOHTPOJIbHAS paboTa,
Ha3BaHUHN MO MEXIYHApOJHOW | IK3aMEH
Homenkiarype MIOITAK.

33 [Ipenckazanue PaKTHUYECKOE 3aHATHE,
OCHOBHBIC  3aKOHBI XUMHH, | BO3SMOKHOCTEH nabopaTopHas padora,
XUMHUYECKON TEPMOAMHAMUKH, | OCYIIECTBICHUSI XUMUYECKUX | TECTUPOBAHUE,
INEKTPOXUMHUU U KHHETHUKU MPOLIECCOB € TOYKH 3pEHHs | KOHTpOJIbHasA paboTa,

XMUMUYECKOH TEpMOJIUHAMUKHU | SK3aMEH

n kuHetuku. Ilepeuncnenue
OCHOBHBIX IIOJIOKEHUN TEOpUU
OBP. Ilepeuncnenue mnpaBui
KaTOJIHBIX u

mponeccoB IIpUu IJICKTPOJIU3LC

aHOHBIX

pacIuiaBoB U pacTBOPOB U NpHU

pabote rajlbBaHMYECKUX
3JIEMEHTOB.
34 [lepeuncnenne u MIPaKTUYECKOE 3aHATHE,
CYUIHOCTb YUCHHS 0 | MPOTHO3UPOBAHHE CBOWCTB | TECTUPOBAHHE,

NEPUOJINYHOCTH U €r0 poJib B
NIPOrHO3UPOBAHUU CBOMCTB
XUMUYECKHX DJIEMEHTOB U HX

COCIMHEHUN

SJIEMEHTOB M UX COEIUHCHUU
MO0 TOJOXEHUIO B TEPUOJEC U
rpynne [ICXD.

KOHTpOJIbHAs padoTa,
IK3aMeH

35
KBaHTOBO-MEXaHHUECKOE
CTpPOEHHE aTOMOB, MOJEKYJ U
XUMHUYECKOH CBSI3U

Ilepeunciienre OCHOBHBIX

MOJIOKEHHU I TEOPUH
XHUMHYECKOH CBSI3H.
[TpaBunbHas TPaKTOBKa
XapaKTEPUCTHK  XMUMHYECKOU
CBSI3H, THIIOB

KpUCTAITINYCCKUX PCIICTOK.

MIPAKTHIECKOE 3aHATHE,
nabopaTopHas padbora,
TECTUPOBAHUE,
KOHTPOJIbHAs padoTa,
IK3aMeH

36

OCHOBHBIC KJ1aCChbI

[lepeunciieHne OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX

MPAKTHUYECKOE 3aHsTHE,
naboparopHas paboTa,
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HEOpPraHUYECKUX BEIIECTB, | COEAMHEHUM, CIOCOOOB UX TECTUPOBAHUE,
CBOMCTBA WX  TUNHWYHBIX | MOJXYYEHHUS U XUMHUECKUX KOHTpOJIbHas paboTa,
MpeaCcTaBUTENEH CBOICTB. SK3aMeH

37 [Iepeuncnenue MIPAaKTUYECKOE 3aHATHE,
XUMHIO 3JEMEHTOB M UX | XUMUYECKUX CBOMCTB naboparopHas paboTa,
COEIMHEHUI METAJIJIOB U HEMETAIJIOB U UX | TECTUPOBAHHE,

COEMHEHHI, CITOCOOO0B UX KOHTpOJIbHasA paboTa,
MOJTyYeHUSI U OCHOBHBIX 9K3aMeH
obuiacTeil MpUMEHEeHHU.

Y1 [IpuMeHeHnEe XUMUYECKUX IIPAKTUYECKOE 3aHATHE,
PUMEHSATh XUMHYECKUE | TEOPUH M 3aKOHOB, KOHIIEMIUH | 1abopaTopHas pabora,
TEOPUU U 3aKOHbI, KOHLENIMH | O CTPOEHUM M PEAKIHOHHOW | KOHTPOJIbHAas pabora,
O CTPOGHHUHM MW PEAKIHMOHHOH | CIIOCOOHOCTH HEOPTraHMYECKHX | IK3aMEH
CIIOCOOHOCTH HEOPraHWYECKUX | BEILECTB.

BELIECTB

Y2 Br16op myTH u cpencts MPAKTUYECKOE 3aHATHE,

KPUTHYECKA  OIEHUBATH | Pa3BUTHUS JOCTOMHCTB U nabopaTopHas padora,

CBOU JIOCTOMHCTBA U | yCTpaHEHUs HEeOCTAaTKOB, KOHTpOJIbHas paboTa,
HEJI0OCTaTK! CPEICTB 9K3aMEH
CaMOCOBEPILIEHCTBOBAHMUS.

Y3 [IprumeHeHre 3aKOHOB MPAKTUYECKOE 3aHATHE,

npoBOIUTH pacueThl 1o | I'3cca, JlaByaswe, beprone nabopaTopHas pabora,
TEPMOXHUMHYECKUM JUTSI TIPOBEICHUS TECTHUPOBAHUE,
YpaBHEHUSM PeaKIuit TEPMOXMMHUYECKHUX PacyeTOB B | KOHTPOJIbHAs paboTa,

9K30- M SHAOTEPMHUUYECKUX 9K3aMEeH

XUMHUYCCKHUX MMpoHeccax.

Y4
MIPEICKa3bIBATh
TEPMOJIMHAMHUYECKYIO
BO3MOXKHOCTh MPOTEeKaHUS

XUMHYECKUX PEAKIUI

[Ipumenenue 3aKOHOB
XUMHYECKON TEePMOIUHAMHUKHI
c INISN) 000CHOBaHUS
TEPMOJIUHAMUYECKOMN
BO3MOKHOCTH
CaMOITPOU3BOJILHOTO  TCYCHHUS
XUMHUYECKOTO  Tporecca B
3aJaHHOM HaTpaBJICHUU
(pacueT >HTaAJBIINH, YSHTPOIIUH,

sHepruu ['m66¢a).

MPaKTHYECKOE 3aHATHE,
naboparopHas paboTa,
TECTUPOBAHUE,
KOHTpOJIbHAs padoTa,
JK3aMEH

Y5
pelaTh pacyeTHbIE 3aa4n

[Ipumenenune
nproOpeTaemMbIxX
TEOPETUYECKUX 3HAHUU JJIS
pELIEHNs PaCUETHBIX 3a1a4 C
UCIIOJIb30BaHUEM PA3JINYHbIX
METOMUK.

MIPAKTHIECKOE 3aHATHE,
nabopaTopHas padora,
TECTUPOBAHUE,
KOHTPOJIbHAs paboTa,
IK3aMeH

B1
HaBbIKaMU
paCcYCTHBIMU

paboThI c
dopmynamu,
pacyeTHbIe u
3a7a4yn

pemarb
IKCIICPUMCHTAJIbHBIC

Hcnons3oBanue
pacueTHbIX GopMyIT I
pELIeHs] paCUETHBIE U
AKCIIEPUMEHTAJIbHBIE 3a]]a4l
10 pacTBOpaM, AIEKTPOXUMUH,

MPAKTUYECKOE 3aHSITHUE,
naboparopHas pabora,
TECTUPOBAHUE,
KOHTpOJIbHAsA padoTa,
IK3aMeH
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0 XUMHUHU XHMHUH JIEMEHTOB.
B2 [Inanupyer u  aHaIU3UpYET NpaKTUYECKOE 3aHsTHE,
crnoco0aMM  OpHUEHTALMU B | pe3yJIbTaThl HCIOJIB30BaHUS B | JlabopaTtopHas paboTa,
npogeccuoHaIbHbBIX npodeccruoHaIbHON TECTUPOBAHUE,
UCTOYHHUKAX MH(POPMALIUY | IEATEIILHOCTH Pa3HOOOPA3HBIX | KOHTpOJIbHAs paboTa,
(>KypHaBbI, CalThl, | CPEICTB MOJTyYeHHUS | SK3aMeH
o0pa3oBaTenbHbIE TOPTAIHI) uHbOopMaIuu (>KypHabl,
CailTsl, o0Opa3oBaTenbHbIE
MOPTAJIbI).
B3 AHanus BUPTYaJIbHOT'O IIPAKTUYECKOE 3aHATHE,
crnoco0aMM  MOJICIMPOBAHUS | XUMHUUECKOTO IKCIEPUMEHTa — | JabopaTopHas paboTa

OKCIICPUMCHTA IO XUMUHU

y4e0HOTO XUMHUYECKOTO
OKCIEpUMEHTa, B
CPEACTBOM JIEMOHCTPAIMH WA

MOZACIIMPOBAHUA XUMHYCCKUX

KOTOPOM

MPOLIECCOB " SIBJICHUU
ABIIACTCA KOMHI)IOTepHaﬂ
TEXHUKA.

7. YueOHO-MeTOAMYEeCKOe o0eceueHue TUCIUILINHBI

7.1. OcHOBHasA JqUTEpaTypa

1. 'maaka H.JI. OOmias xumusi: yaeOHuUK 1iis1 OakanaBpoB-18-¢ 3. nepepad. u mon. — M.: 3.

IOpaiit:, 2015. - 898c.

2. I'muuka H.JIL. 3amaun v ynpakHeHUs 10 001Ield XUMHUU: y4el.-MpaKkTuy. Mocooue st

OakanaBpoB. 14-e uza. nmepepad. u qom. — M.: U3zn. FOpaiit, 2014. — 236 c.

3. Kapos A.A., Ompoesa P.3., Kunosa C.b., Xacanos B.X., Mup3zoes P.C. Xumus

KOOPIMHAIIMOHHBIX coequHenuii. Metoz.mocobue- Hanpunk: Ka6.-bank. YH-1, 2012. -64c.

4. OBC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

7.2. lonoJIHUTeIbHAS JTUTEpaTypa

1. KsapoB A.A., MyxkoxeBa P.A., Koukapos XK. A. u ap. OOmiast u HeopraHuyeckast Xumust: Y ueGHoe
noco6ue. -Hanpunk Ka6.-baak. Yu-T, 2013. -63c.

2. . IMaBnoB H.H. O6mas u Heoprannueckas xumus. — M: [Ipoda, 2014.

3. Koposun H.B. O6mas xumus. — M.: Beicmast mxomna,2014.

4. Jlyaunckuit I'.I1. Kypc xumun. OOmiast XuMusi, XMMUsI KOHCTPYKIIMOHHBIX MaTeprasioB. —M.:

Bricmmas mkona,1985.

5. Tperwskos 10./]. Heopranndeckast xumusi. XvUMHsI JICMCHTOB: Y YeOHUK IS BY30B: B 2 KHUTaX. -

M.: Xumus, 2008.

. http://www.consultant.ru/

O 00 3 N

. http://www.garant.ru/

. Heopranmueckas xumus. B 2 xaurax// [Tox pen. FO.J1. Tperbsikoa. - M.: ACADEMA, 2004.
. Ipaiisep 3./1. Heopranmueckas xumusd. B 2 tomax. - M.: Mup,2004.

7.3. llepuoauveckue u3IaHus

1. )KypHan HeopraHu4eCcKou XUMuu

2. XKypnain o01ieit xumMuu
3. KypHan pusudeckoit XuMuu

7.4. UuTepHeT — pecypchl
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http://www.garant.ru/
http://www.consultant.ru/

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 yKa3aHus 10 NPOBeJIEHUI0 PA3JIHYHBIX Y4eOHbIX 3aHATHI, K KypCOBOM
padoTe U IPYyruM BHIAM CAMOCTOSAATEJIbHON PadoTHhI.
1. Kapos A.A., XouyeB W.1O., Mup3zoes P.C. u ap. Xumus snemenoBl A — u Il A rpynn [1CXD:
yuebHoe nocobue. - Hanpunk: Kab.-bank. yu-1, 2017. -98 c.
2. IlleroB P.A., Kapos A.A., XaksameBa J.B.. Koukapos XK.A., lnarpammel Jlatumepa, @pocta u

[IypGe npu wH3y4YEHHH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX MPOIECCOB: Yy4eOHOe Tmocobue. -
Hanpunk: Kab6.-bank. yu-1, 2017. — 104 c.

3. KapoB A.A.. Xunosa C.b.. Koukapos XK.A. u ap. OGmas 1 HeopraHuyecKasi XuMus: 3aJaHus U
METOJUYECKHE PEeKOMEHAAINU ISl caMOCTosATenbHOU paboThl. Hambuuk: Kabapauno-bankapckwii
VYuusepcurer, 2011- 55 c.

4. TxamoxoB H.U., KapoB A.A., YepkecoB b.X., Bunmmkesa M.K. OOmass 1 HeopraHudeckas
XUMUS: 3alaHusi W METOAWYEeCKHe pexkoMmeHmanuu. — Hampumk: KabapauHo-bankapckwmii
VYuusepcurer, 2009. — 47 c.

5. Kapos A.A., Ompoea P.3., Xwmoa C.b.,, Xacanos B.X., Mwupzoes P.C. Xumus
KOOPIMHAIIMOHHBIX coequHeHuii. MeToz.mocooue- Hanmpunk: Ka6.-bank. YH-1, 2012. -64c.

6. Kapos A.A.. Kunosa C.b.. Koukapos JK.A. u ap. O0mas u Heopranuyeckas XUMHs: 3alaHus U
METOJUYECKHE PEKOMEHAALNU JUIsl camocToATenbHOM paboTsl. Hanpuuk: KabGapauno-bankapckuii
YuuBepcurer, 2011- 55 c.

7. TxamokoB H.U., KsapoB A.A., YepkecoB b.X., Bungmkea M.K. O0mas u Heopranuueckas
XUMUS: 3alaHus W MeToaudeckue pekomeHmanuu. — Hampumk: KabGapauHo-bankapckuii
VYruusepcurer, 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. MaTepuajJIbHO-TEXHMYECKOe o0ecreyeHne M CUMIINHbI
[Tpu mpoBeneHNH 3aHATUN HCIMONB3YETCS ayAUTOpHUs, 00OpYIOBaHHAsI MPOEKTOPOM IS
OTOOpaXeHHsI MPE3ECHTAIIMOHHOTO MaTepuana, MpH MPOBEICHUH JEKIIMU M MPAKTHUYECKUX 3aHATHHA
UCTIONIB3YETCSI KOMIIBIOTEP C YCTAaHOBIEHHBIM HAa HEM Opay3epoM M MpOrpaMMHBIM OOecrieueHueM
JUTS IeMOH CTpanuu npe3enTanuii (PowerPoint u np.).

s caMOoCTOATENbHONW paboThl CTYJEHTOB MO AUCHHUIUIMHE «XHUMHS» MOTYT OBITh
UCTIOJTb30BaHbI KOMITBIOTEPHBIC KJIACCHI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOW C BO3MOXHOCTBIO
nojnkioueHus: K cetd «MHTepHET» ©  JOCTYIIOM B JJIEKTPOHHYIO  HH(POPMAIMOHHO-
obpaszoBarensuyio cpeny KBI'Y u anmekrpornno—6ubmmoreunsie cucreMbl «YHUBEPCUTETCKAS
BUBJIMOTEKA OHJIAMHy», «JIAHb».
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https://get.adobe.com/ru/reader/
http://winrar-full.com/for-windows.html
http://winrar-full.com/vse-arhivatory/7-zip.html
https://officeapplications.net/microsoft-excel/
https://officeapplications.net/microsoft-word/
https://officeapplications.net/microsoft-office/
http://www.openkbsu.ru/moodle/course/view.php?id=116
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/thermo/welcome.html

JIMCT UBMEHEHUWM (nonoauennii)
B paboyeii mporpaMme AUCHUTLTUHBIC X UMUS

o HanpasieHuto noarotosku 11.03.01 Pagnorexnuka
Ha 2021-2022 yueOHbIH roj
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n/n

JyieMeHT ( IYHKT)
PIIJ

IlepeyeHb BHOCMMBIX
H3MeHEeHHNH (J10MOoJTHeHHuil)

IIpumeyanue

OO6cyxaeHa U peKOMEHIOBaHa Ha 3acelaHuy Kadeapbl HEOPraHNIeCKOi 1 (PU3NIECKON XUMHH

POTOKOJI Ne

3aBenyroumii kadeapoit

OT «

»

2021 r.

X.b. Kymxos
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	По каждой работе студент должен представить отчёт, содержащий название работы и распечатку результатов выполнения заданий. За выполнение и защиту лабораторных работ студент может набрать 18 баллов (по 3 балла в каждую рейтинговую точку).

