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1. IlepeyeHb MJIAHUPYEMBIX Pe3yIbTATOB 00y4eHHS MO JUCHUIIMHE, COOTHECEHHBIX €
IUIAHUPYEMbIMH Pe3yJbTATAMU OCBOEHHS 00pa30BaTeIbHOM nNporpammbl «OQ01mas u
HeOpraHu4vecKass XuMus»

1.1B pesymprate ocBoenuss OOIl OakanaBpuara oOydJaromuics JOJDKEH OBJAAETh
CIICAYIONIMMU Pe3yJbTaTaMu 00yUeHHs 10 AUCIUILTHHE «O0IIas 1 HEOpraHuYecKast XUMUSD:

Koowt Pe3yabTaThl 0OcBOCHUS IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
KOMnemeHuyuu OOII Cooeporrcanue 00y4eHHsI MO TUCIHUIINHE
KomnemeHuui

ITK-7 CITOCOOHOCTHIO 3namp. OCHOBHBIE (OPMBI U  METOMBI
OpPraHU30BBIBATH oOydeHHUs, BBIXOMASAIIME 32 pPaMKH Y4EOHBIX
COTPYJIHUYECTBO 3aHATUHN IO MIPEIMETY;
o0yyJaromuxcs, Ymems: ucnonszoBaTh OCHOBHBIE (DOPMBI U
MOAJEP>KUBATh AKTUBHOCTh U | METOJbI  OOY4YEeHMs, BBIXOIALIUE 33 PaMKHU
WHUIUATUBHOCTb, yu4eOHBIX  3aHATHH MO  [peaMery, s
CaMOCTOSITENTbHOCTD OpraHM3alyl COTPYJHUYECTBA OO0yYaroUIMXcs,
00yJaromuxcsi, pa3BUBATh UX | MPUHIUTIBI OpTraHHU3aINH y4eOHO-
TBOpUYECKHE CLIOCOOHOCTH UCCJIEIOBATENILCKOM 1€ATEeIbHOCTH;

Bnaoems: onpiToM HCTIONB30BaHUS (HOPM U
METOJIOB OOYyYeHHS, BBIXONIMX 3a pPaMKH
y4eOHBIX 3aHATHIA 1O IPEAMETY,

CIIK-1 BJIAJICET OCHOBHBIMHU 3namp- 0COOEHHOCTH XUMHUECKOU (POPMBI
XUMHUYECCKUMHU U OopraHusanuun MaTepI/II/I;
(U3NIECKUMU TIOHSTHSIMH, - (hyHIaMeHTaIbHbIC XUMUYECKHE 3aKOHBI U
3HAHUSMH 3aKOHOMEPHOCTH;
(byHIaMEHTAIEHBIX 3aKOHOB | - COCTaB, CTPOSCHHE U XUMUYECKHE CBOHCTBA
XHUMUU, IBICHUN U MPOCTBIX BEUIECTB U XUMUYECKUX COCTUHEHUN;
MPOIIECCOB, U3Y9aEMBIX Ymems - opueHTHPOBATHCS B BOTIPOCAX
XUMHEH XUMHYCCKOI0o CIMHCTBA HCOPIraHUYCCKOT'0 U

OpPraHUYECKOTO MUPA,;

- OOBSICHATH OCHOBHBIE XUMHUECKHUE MPOLIECCHI,
(bOpPMYJIBI U TIOHATHS,

- IPUMEHSATH KOHLIEIILUU O CTPOEHUH U
peaKIMOHHON CIOCOOHOCTH HEOPTaHUYECKHUX
BEIIIECTB, 00 AJIEKTPOHHOM CTPOCHUHU aTOMOB U
MOJIEKYIT;

Bnaoempw - npakTMUECKUMHU HAaBbIKAMU U3YUEHUS
XUMHYECKOT0 MHOT0OOpa3Hs BEIIeCTB Ha 3eMIe;
- OCHOBHBIMH XUMHUYECKUMH U (PU3NYECKUMU
MOHSTUSIMH, 3HAHUSMHU 3aKOHOB U
3aKOHOMEPHOCTEN XUMUH;

1.2 momyunth B OONAacTH OCBAaMBaEMOW TMpEAMETHON cdephl CIECIYIONINEe TEOPETUYECKUE
NPEJICTAaBIICHUS U TIPAKTHYECKUE YMCHHS

3HamMp. TEOPETUYECKHE OCHOBBHI OOIIEH W HEOPraHWYEeCKOW XUMHUH, COCTaB, CTPOCHHUE U
XUMHYECKHE CBOWCTBA TPOCTHIX BEIIECTB M XMMHUYECCKHX COCIAWHEHHHA; OCHOBBI XHMHYECKOM
KMHETUKH U KaTain3a, CBOMCTBA paCTBOPOB, OKHCIUTEIHHO-BOCCTAHOBUTENILHEIC PEAKIIUN

yMemp. HAa OCHOBE M3YYCHHBIX TCOPUH M 3aKOHOB YCTAHABJIMBATH MPUYHMHHO-CIICJICTBCHHBIC
CBS3M MEXIY CTPOCHHEM, CBOWCTBaMH, NPUMEHEHHEM BEIEeCTB, PACKpPhIBaTh Ha MpHUMEpax
B3aWMOCBSI3b TEOPUU M TPAKTUKH; MPOBOIUTH PACUYEThl KOHIEHTPAIIMA PACTBOPOB Pa3IMYHBIX
COEMHEHUH, MPOBOJUTH PACUETHI 10 XUMUYECKUM (OPMYJIaM U ypaBHEHUSM

61ad0ems. TPUEMAMH TPAKTHYECKOTO BIAJCHUS XHUMHUYECKOW TMOCYAOH, IJ1abopaToOpHBIM
o0opysoBaHWeM W TpUOOpaMH, MPOBOJUTH OYUCTKY BEIIECTB B JIA0OPATOPHBIX YCIOBHSIX U HUX



HECJIOKHBIN CUHTE3.

2. Mecto mucuuniauHbl B cTpykrype OOII 6akanaBpuara

JlaHHAasT TUCIUTUIMHA OTHOCHUTCS K MPOQPECCHOHATBHOMY IIUKITY, 0a30BOI YacTH
Jucrunnuaa uszydaercs Ha 1 Kypce Bo 2 cemectpe. SIBnsercs 0a3oil sl JaibHEHIIETO
HU3YUCHUSA JUCHUIIIINH CCTCCTBCHHOHAYYHOTI'O IIUKJIA.
Mecto OUCHMIUIMHBI B ()OPMHPOBAHWU BHIA JESITEIHLHOCTH W TOTOBHOCTH K DEIICHHUIO
npohecCHOHANBHBIX 3a]1a4:

3akpenieHHbIe ®opMupyeMblii BH ®opmupyemMble Tpynossie aeiicreus (IIC)
KOMIeTeHIIn! (THm) npodeccnoHaNbHbIE 32]a4H
(xox U | npodeccHOHATBHOI
Ha3BaHMe) JAesITeILHOCTH

[K-7 Ilenparoruueckas (opmupoBaHue 00pa30BaTEILHOM Peanuzanus
CHOCOOHOCTBIO JeSITeIbHOCTD cpenbl Juia  obecrieyeHHs KayecTBa | BOCHHMTATEIbHBIX
OpraHU30BBIBATH oOpazoBanus, B TOM 4YHCIE€ C | BOSMOXKHOCTEH  PaziIM4YHbIX
COTPYIHHYECTBO NPUMEHEHHUEM MH(OPMALMOHHBIX | BUIOB JEATEILHOCTH peOeHKa
oOyyJaromuxcs, TEXHOJIOTUil (yuebHot, UTPOBOI],
MOJIEPKUBATH TPYIOBOH, CIIOPTUBHO,
aKTHBHOCTB u XyOOXKECTBEHHOM H T.J.)
WHHUIMATUBHOCTH,
CaMOCTOSITENILHOC
Th 00y4Yarommxcs,
pa3BHUBaThH ux
TBOpYECKHE
CHOCOOHOCTH

3. O6beM AMCUMILIMHBI B 32a4€THBIX eIHHUIIAX C YKA3aHHEM KOJHYECTBA aKAJeMHYECKUX
YacoB, BbIIEJIEHHbIX HA KOHTAKTHYI PadoTy 00y4Yarouuxcsl ¢ npenojaasaresieM (1o Buaam
3aHSITHI) M HA CAMOCTOATEILHYIO PA0OTy 00y4YAIOIIUXCSI

OO6miast TPyAOEMKOCTh JAWCIUIUIMHBI COCTaBJISET 7 3averneix emuann  (3E), 252
aKaJEMUYECKUX Yaca.

3.1. O6vém oucyunaunsvt (Moodynsn) no euoam yueonvix 3auamuii (6 Hacax)

Bcero yacoB
s OYHOH | g  3a04HOU
O0béM THCHMILINHBI opmt (ouro- .
o0OydeHus 3204HOM)
dhopmbl
oOy4eHus
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 252 -
KonraktHass pabora oOywaromuxcsi ¢ mpernojaBareneM (o 36
BUJIaM y4eOHBIX 3aHATHIA) (BCEro)
AynuropHas paboTa (Bcero): 36 -
B T. YHCJIC:
Jlexuun 16 -
CeMuHaphbI, MPAKTUYCCKUE 3aHITHS -
ITpakTuKyMBbI - -
JlaGopaTopHble pabOoTHI 20 -
Breaynuropras pabora (Bcero): 180 -
B Tom uncne, nnauBHUayanbHAs paboTa 00ydaromuxcs
C MpeToIaBaTesIeM:
KypcoBoe npoektupoBanue
['pynmoBasi, HHAMBUAYaTbHAsE KOHCYJIbTAIMSI U WHBIC
BU/IbI y4eOHOM JESTeNbHOCTH, IPEIyCMaTpPHUBAIOIINE




Bcero yacos

U1 OYHOH | I 3a04YHOU
O0BEéM TUCHUTIINHBI (bopms! (ouHo- o
o0yucHHS 3209HOM)
bopmbl
oOy4eHus
TPYIIIOBYIO WITH UHIUBUIYATbHYIO pabory
00yJaronuxcs ¢ mpernoaBaTeaeM
TBopueckas pabota (3cce) -
CamocrostenpHas pabora o0yuaronuxcs (BCero) 180
Bu npomMeskyTouHO# arTectaiuu ooydaromnierocs (3x3amen) | Dk3amen/36 -

4. Copep:xkaHue TUCHUIUIHHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE M0 TeMaM (pa3aesiam) ¢
yKa3aHHEM OTBEJIEHHOr0 HA HHX KOJHYECTBA aKaeMHYECKHX YaCOB U BHI0B YUeOHbIX

3aHATHH

4.1. Pazoenst oucuuniunovt (MoOyis) u mpyooemMKoCms RO 6UOAM YUEOHBIX
3anamuil (6 aKadeMUYECKUX 4aACaxX)

0151 O4UHOU hopmul 0OYUeHuA

2 Buabl yueOHbIX 3aHATHH, BRJIOYAS
= § | CaMOCTOSITEIbHYIO padoTy
g ; g oOyvawmmxcss ¥ TPYI0eMKOCTh
S 2 S (B wacax) Dopmbl
Ne Pa3zgen o 53 TeKyLIero
n/n AU CIUTINHBI 2 ayAMTOpHbIE camocTosTe KOHTPOJIA
= yuyeOHbIe 3aHATHSI  |JIbHaA yCIeBACMOCTH
Bcero | gexnuu | JlaGopatopn |padora
ble padoThI o0yJaroumx
ool
1. | Crpoenue  BemiecTBa. | 54 6 6 60 YO-1, ITP,ITP-1
OcHOBHBIE KJ1aCChI
HEOPraHUYECKUX
COETUHEHUN
2. | Xumuueckuit mporecc. | 58 4 6 60 YO-1,IIP, ITP-1
PacTtBOpHI
3. | Xumus 351€MEHTOB 68 6 8 60 YO-1,I1P, ITP-1
4, | Dx3ameH 36
5 Hroro 252 16 20 180 VO-4

[Tpumevanue: *

YO - ycrabiit onpoc, YO-1 - cobecenoanne, YO-2 - komnokBuyM, YO-3 -3auer, YO-4 —3K3aMeH;

[1P - nmucemennas pabota, [1P-1 - tect, [1P-2 - konTpoasHas pabora, [1P-3 acce, [1P-4 - pedepar,
I1P-5 - kypcoBas pabota, I1P-6 - HayuHO-y4eOHbIi oTueT no npaktuke, [1P-7 - otuer mo HUPC,
N3 —unauBuayansHoe 3aganue; TC - KOHTPOIIb ¢ IPUMEHEHNEM TeXHUYeckux cpencts, TC-1 -

KOMITbIOTEpHOE TecThpoBanue, TC-2 - yuebHble 3a1aun, TC-3 - KOMIUIEKCHBIE CUTYalluOHHbIE

3aJ1a4n




4.2 Cooepicanue oucuyuniunsvt (MoOyas), CHPyKmypuposannoe no memam

(pazoenam)
Ne | HammeHoBaHMe pa3aesa
Conep:xkanue

n/n JMUCIUILIHHBI
Pa3nen 1. Ctpoenue
BelecTBa. OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COEMHECHUI

1.1 | CoBpemeHHbIE JlokazarenbCcTBa CIOKHOCTU CTPOEHUs aToMa, IJIaHeTapHas
MPEICTABICHUS O MOJIeJIb CTPOCHHUS aToMa, AaTOMHbIE CIEKTPbl W KBAaHTOBBIM
CTPOEHHH aTOMA. XapakTep HHEPreTUYeCKMX W3MEHEHHH, TmocTyiaatel bopa,
DIIEKTPOHHBIE KOPIYCKYJIIPHO-BOJIHOBbBIE CBOMCTBa MHUKPOYACTHII,
KOH(UTYypalli aTOMOB U | 3JIGKTPOHHbIE ~ OpOMTaNM, KBAHTOBBIE  YHUCJA,  PUHIIMIIBI
MOHOB. [lepuoguyeckuil | 3amOJHEHUs JIEKTPOHHBIX opOuTasei. ONEeKTPOHHBIE
3aKOH KOH(pUTrypanuu aToMoB U HOHOB. OCHOBHOE M BO30YXICHHOE

cocrosgHue aroma Ilepumonnueckuii 3aKkoH. 3aKOHOMEPHOCTH
NEPUOIUYECKNX HM3MEHEHHHM paJuyCOB M XUMHUYECKHX CBOWCTB
AJIEMEHTOB B IEPUOJIUYECKON CUCTEME.

1.2 | Teopusi XUMHYECKOTO Teopus XMMHYECKOTO CTPOCHUS. DIEKTPOOTPULATEIHHOCTD.
crpoenus. Kopanentnass | BameHtHocth.  Tumbl  XuMHYecKOM  cBsi3U.  OCHOBHBIE
cBA3b. MoHHas, XapaKTEepUCTUKN XUMHUYeCcKoU cBs3U. KoBaneHTHas cBs3b. Meron
MeTaJUInYecKasa u BaJIeHTHBIX cBaA3ed. Meron MO JIKAO. HoHHag cBsI3b.
BOJIOPOIHAs CBS3b. [Honapuszanus noHoB. Metayunueckas cBa3b. BogopoaHas cBs3b.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

2.5 | Xumuueckue peaxyuu. Mnocoobpaszue Heopeanuueckux eewjecms. Kuaccuguxayusa
OcHosHbie Knaccol Heop2aHuyecKux coeOuHeHul.

HeOpP2aHUYeCKuUx Knaccugpuxayus xumuyveckux peakyuu. B3aumoceazb 0CHOBHbIX
geuiecms. K1ACCO8 HeOP2aHU4eCKUX coeOUuHeHuUll

1.3 | KoopaunanuoHHbIe Koopaunanuonnsle  coenuHeHus.  OCHOBHBIE — IIOJIOKEHUS
COEIMHEHUS KOOPJIMHALIMOHHOM  TEOpWH, MPUPOJAa XMMHYECKOM  CBS3H,

HOMEHKJIaTypa, paBHOBECHS B  CHUCTEMax, COJEpXKaIIUX
KOMIUIEKCHBIE HOHBI, POJIb B OMOJIOTHH.

Temvl 1aOOpamopubIx 3aHAMULL

14 TexHuka Knaccel Heoprannueckux coeauHeHuil. M3ydeHue CBOWMCTB
6e3omacHoctr.  Knaccel | kucnor. XuMHUECKue CBOWCTBA OCHOBaHMU M coiseit [lomyuyenue
HEOPraHUYECKUX TUJIPOKCUIOB M M3ydeHHe uX cBOMCTB. [lomydeHue mienouei,
COCIMHEHUIA. HEPACTBOPUMBIX OCHOBaHMWH, aMQpOTEepPHBIX THUIPOKCHIOB U
XHUMHYECKUE  CBOMCTBA | KUCIOT.

OKCHJIOB, OCHOBaHHUH,

KHUCJIOT U COJIEH.




HaumenoBanue pasjaesa

Conep:xkanue

n/n JUCUHMILINHBI

15 CoBpemeHHbIE CoBpeMeHHbIE NPEJCTABIECHNS O CTPOCHHUU aTOMA.
IIPEICTABICHUS 0 | DNEeKTpOHHAasi CTPYKTypa AaTOMOB W OJHOAaTOMHBIX HOHOB
CTPOCHUHU aToMa. | METAJIJIOB U HEMETAILIIOB.

DJIEKTPOHHAsI CTPYKTypa [lepuonuueckuii 3aKOH. 3aKOHOMEPHOCTH NEPUOAMYECKHUX
aTOMOB U OJIHOQTOMHBIX | U3MEHEHUN paATUYCOB M XUMHUYECKUX CBOMCTB 3JIEMEHTOB B
MOHOB  METAUIOB U | IEPUOJUYECKOU CHCTEME.
HEMETAaJUIOB
[Tepuonnueckuii
3aKOH. 3aKOHOMEPHOCTHU
NEPUOINYECKHUX
U3MEHEHUN pPaJuyCcoB U
XUMHYECKUX CBOWCTB
AJIEMEHTOB B
MEPUONYECKOIN CUCTEME.

1.6 Tunbsl  XUMHYECKUX Tunbel xumuyecko cBsi3u. (OCHOBHBIE XapaKTEPUCTHKU

cBsI3ell XuUMHUUeCcKor cBsa3u. KoBajgeHTHast cBsI3b. MeETOH BaJIEHTHBIX
cesazeil. Meron MO JIKAO. Kpucramimdeckue pemieTkd u
arperaTHOe COCTOSIHHE BEIECTBA.

1.7 KommnekcHrie KommnekcHrie COETUHEHUS. Nzyuenue peakuui
COCIMHEHUSI. KOMIUIEKCOOOpa30BaHUsl C HEOPTaHUIECKUMHU JINTaHIaMHU.

Pa3zpen 2. Xumnueckuit
IIPOLIECC, PACTBOPBI.

2.1 | CKoOpOoCTh XMMHUYECKUX CKOpPOCTh XMMHMYECKHUX PEAKIUid MU XHUMHYECKOE pPaBHOBECHE.
peakiuii 1 XUMHYECKOe Onpenenenue; (HakToppl, OT KOTOPBIX 3aBUCHUT CKOPOCTh
paBHOBECHE. XUMUYECKUX PEaKlMi, KaTajln3, XUMHYECKOE PABHOBECHE MU €O

CMEIIEHUE.

2.2 | PactBopsl. Teopust PactBopsi. PacTBopumocTh BemecTB Boje. CiocoObl BBIPAKECHHS
ANEKTPOIUTUYECKOMN coCTaBa pacTBOpPOB. TeopHs 3JIEKTPOJIUTHUYECKON JUCCOLMALINH,
aucconuanuu. Monnoe KOHCTaHTa M CTENEeHb JUCCOLMAIUMU, CHJIbHbIE U cladble
MPOU3BEJICHUE BOJIBI. AIEKTPOJIUTHI.

I'maposnus. HNonnoe npousBenenune Boasl. Bogopoaueiii moka3areins, pH.
BydepHbie cucTeMbl B )KUBBIX OpraHu3Max. [ Maponus3, cTeneHs u
KOHCTaHTa FUAPOIIN3a.

2.3 | OKHUCIUTENbHO- Knaccudukanus OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIHM.
BOCCTAaHOBUTEJIbHBIE CocraBiieHHE€  OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHil
PaBHOBECHS U MIPOLIECCHI. | METOJIOM 3JIEKTPOHHOT0 OanaHca U METOJOM MOJIypEaKIIHii.

2.4 DJIEKTPOXUMHUYECKUE | DNEKTPOAHBIN MOTEHIMAl, ypaBHEeHUE HepHeTa, ralbBAaHMYECKUM
MpOLIECChl.  DJIEKTPOIM3. | IMEMEHT, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIM  MOTEHUUAT U
Koppo3us meranios. HanpasieHue nporekanuss OBP, osnekTtponmu3  conmeld ¢

pacTBOPUMBIM M HEPACTBOPHMMBIM AaHOJIOM, 3aKOHbl Papanes.
Koppo3us meranios.

Temvt npakmuueckuxlcemunapcrux zausmuil (YueOHbIM NAAHOM HE NPeOYCMOMPEHbL)




HaumenoBanue pasjaesa

Conep:xkanue

n/n JUCUHMILINHBI

Temvl 1aOOpamopubIx 3aHAMULL

2.5 | Ckopocts xumudeckux | CKOPOCTh XUMHUYECKHX peakIuid. 3aBUCHUMOCTbh CKOPOCTH
peakiuii. peaKkiMu OT KOHLEHTpPAllMU pEearupyrouux BEIIeCTB, OT
Uccnenosanue temneparypbl. CwmelleHHe XHUMHUYECKOrO0 pPaBHOBECHUS IIpU
CMEUIEHUSI XUMHUYECKOTO | NU3MEHEHUN KOHLIEHTPALlMU Pearupyroniux BEIIeCTB.
paBHOBECHS

2.6 | [IpuroroBieHue [IpuroTroBneHne pacTBOPOB 3aJaHHON KOHUEHTPALIMU U3
pacTBOpoOB 3a/IaHHOM | TBEPJIOTO BEIIECTBA M BOJbI, U3 KOHIICHTPUPOBAHHON KHUCIIOTHI U
KOHIEHTpaluu BOJIBI.

2.7 | DnekTpoauTHYecKas Omnpenenenue peakuu Cpebl paCTBOPOB COJIEN IPU TUAPOIIN3E,
JUCCOLIAAIUS UCCJIEJIOBaHUE MPOAYKTOB T'MAPOJIN3A, BIUSHUE TEMIEPATypbl U
Bonoponusiii mokazatens | pa30aBlieHUsT pacTBOpa Ha CTENEHb TUAPONIN3a, OOpPaTUMOCTh
cpenst pH TUPOJIN3a, TTOJTHBIN THAPOIIHU3.

I'maponus conen

2.8 | OkucIuTeNbHO- OKHUCIUTENbHO-BOCCTAHOBUTENbHASL JBONCTBEHHOCTh MEPOKCUIA
BOCCTaHOBUTEJIbHbBIE BOJIOPOJIa U HUTPUTOB. Peakuus qucnponopuoHUpOBaHUs Ho/a,
peakiuu 3aBUCUMOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIuu OT

pH-cpenpl, onpeneneHue HarpaBiIeHUs peloKC-TIpoliecca.

2.9 | Dnekrponus Brinenenue Bogopoja M3 KHUCIOTHI METalIaMH, BBITECHEHUE

OJIHUX METaUIOB JIPYTUMH, 3JEKTPOJIU3 pacTBopa HOAMCTOTO
Kanus, cyiabdara HaTpus, Cyiabpara MeAH, OSIIEKTPOIH3 C
pacTBOPUMBIM aHOJOM, BIMSHHME TajlbBaHUYECKOW TMaphl Ha
MPOLIECC PACTBOPEHUSI METallla B KHUCIIOTE, 3alIUTHBIE CBOWMCTBA
METAJTIONOKPBITUH.

3 Pa3nena 3. Xumus
JJIEMEHTOB

3.1 | Knaccudukamms Knaccudukanuss  XMUMHYECKMX  DJIEMEHTOB.  MeTaisl,
XUMHUYECKHX JJIEMEHTOB. | (DM3WUECKHE CBOWMCTBA METAJJIOB. IIJIOTHOCTH, TeEMIEparypa
XuMHYeCcKue 1 IUTABJICHUS, DJEKTPO- U  TEIUIONPOBOJHOCTb, MEXaHUYECKUE
bu3nYecKue CBOMCTBA CBOMCTBA. XUMHUYECKHE CBOMCTBA METAJJIOB. B3aMMOJICHCTBHE C
MetamioB. CBoiicTBa S- HEMETAJUIAMH, C BOJOM, C BOOHBIMU PAaCTBOPAMH OKHUCIIUTENEH, C
3JIEMEHTOB KHCTIoTaMH, ¢ menodamu. llomyuenue wmetannoB. bunaphble

coenuHeHns.00mas XapakTepucTuka S-yeMeHToB. lllemounbie
3JeMeHThl B mpupone. IlomydeHwe u CBOWCTBA IIEIOYHBIX
METaJIOB. DJIEMEHTHI TJIABHOW MOATPYIIIBI BTOPOU TPYIIIIBI

3.2 | CoiicTBa p-3JI€MEHTOB OO6mrast xapakTEPUCTHUKA P-AJIEMEHTOB. DJIEMEHTHI TJIaBHOM
MOATPYIIbI / TPYIIBI U UX BaXKHEHIINE COSUHEHUS.

3.3 | DneMeHTHI TIaBHON DJeMEHTHI TTIaBHOW MOATPYIIIEI 6 TPYIIBI U UX BaKHEHIIHE

HOATPYIIBI 6 TPyIIEl U
HUX BaKHeHIne
COCINUHCHU .

COCOAMHCHUS.

Temvt npakmuueckux/cemunapcxux zauamuil (Y4eOHbIM NAAHOM He NPeOdyCMOMPEHbL)

Temvl 1ab6OpamopHbIX 3aHAMULL

3.4 | Illeno4yHEIe U MIEIOYHO-

‘ Du3nYeCKUe CBOKMCTBA HATPUS U OKUCJIIEHUE €r0 Ha BO3AYXE,




n/n

HaumenoBanue pasjaesa
AMCUMILINHBI

Conep:xkanue

3EMCIJIbHBIC MCTAaJlJIbl

B3aMMOJICHCTBUE C BOJAOW, C pacCTBOpaMU KHCIOT, COJICH;
TUAPOIIN3 KapOOHATOB M THIPOKApOOHATOB IIEIOUYHBIX METAIIIOB,
B3aMMOJICHCTBUE MAarHus C BOJOM M KHCIOTAMH, IMOJIYYEHUE
TUAPOKCUIOB MIEJIOYHBIX M IIEJOYHO-3€MEJIbHBIX METAIJIOB,
CBOMCTBA HEPACTBOPUMBIX COJIEH, OKpAlIMBAaHHUE IUIAMEHU
COJISIMM IIEJIOYHBIX U IIEJI0YHO-3€MEIbHBIX METAIIJIOB.

3.5

AmtoMuHuU#, 60p 1 UX
COEIHEHUS

[Tonydenue opTOOOPHON KHUCIOTHI U H3ydeHUE €€ CBOMCTB,
noixydeHue  3GUPOB  OPTOOOPHOM  KHUCJIOTHI,  THIAPOJIU3
TeTpabopaTa HaTpus, NOJYy4YEHHE TMEpioB Oypbl, CBOWCTBa
METaJUIMYECKOTO  AJIOMHMHMS, I[OJIYYEeHHE U  HUCCIEIOBAHHE
CBOWCTB I'MAPOKCHJIA aJIFOMUHHS, TUIPOJIU3 COJIEN aJTFOMUHUSL.

3.6

Yraepon u KpeMHHi

[Tonyyenne W CBOWCTBa YIJICKUCIOTO Ta3a, 0Opa3oBaHHE
COJIEH YrOJIBHOM KMCIJIOTBI, TUIPOJIA3 COJIEH YrOJIbHOM KHUCIIOTHI,
MOJTYy4YeHUE  KPEMHUEBOM  KHCIOTHI, BBITECHEHHE  COJICH
KPEMHHUEBOU KUCJIOTBI U3 €€ COJIEH, TUAPOIIN3 COJIEH KPEMHUEBOU
KHCJIOTBI.

3.7

Azor. ®ocdop

[MonyyeHue aMMIaka, paCTBOPEHUE aMMHUaKa B BOJIC, PCAKIIHs
Ha MOH aMMOHHUS, 0Opa30BaHHME W pPacraj] a30THUCTOW KHCIIOTHI,
OKHCITUTENIbHBIE W BOCCTAHOBUTEIBHBIC CBOWCTBA a30THCTOM
kucinotTel.  [lomyuenue okcuma ¢dochopa (V), momydenue
dochopHBIX KUCTOT, comu (HOocHOPHOI KHCTOTHI.

3.8

Kucnopon. Cepa

[Tonydenue kuciopoia, oOHAPYKEHHE MEPOKCHIa BOAOPO/Ia,
OKHCJIUTCIBbHBIC N BOCCTAHOBUTCIIBHBIC CBOﬁCTBa HepOKCI/I,Z[a
BOJIOPO/IA,

I'openue cepsl, monyuenue okcuma cepsl (V) u3 cyasbura
HATpHsl, CBOMCTBA CEPHOU KUCJIOTHI.

3.9

I'anorens!

[Tonyyenue  xJyiopa, TOpEHME  METALIOB B  XJOpE,
B3aMMOJICHCTBHUE XJIOpAa C HEMETaUlaMH, XJIOpHas BoJa M €€
CBOMCTBA, MOJIy4eHHE OpoMa M 1o/1a, MOTydYeHHUEe XJIOPOBOIOPOIa
U €ro CBOICTBA.

4.14

Xpom

Honyuenue u ceoticmea oxcuoa xpoma (I11), euopoxcuoa
xpoma (I11), nonyueHne MaaopacTBOPHMBIX XpOMATOB, CMEIIICHHE
PaBHOBECHS MEXY XpOMaTaMu U TUXPOMAaTaMH, OKUCIATEILHBIC
cBoiicTBa coenunenuii xpoma (V1).

4.15

Mapeaney u sncenezo

OxucnumenvHo-6occmanosumenvhvle ceoticméa MnOy
6IUAHUE ~ Ccpedbl  HA  CB0UCMBA  nepmMaHeaHama - Kaaus,
gzaumoodelicmeue cene3d ¢ KUCIOMAMU, NACCUBUPOBAHUE U
oKcuouposanue dncenesd, noiyuerue cuopoxcuda swcenesa (1) u
e2o ceoticmea, noayyenue uopokcuoa owcenesza (1)  u eeo
ceoticmea.

4.16

Meow u yunx

Ilonyuenue u ceoticmeéa OKCUO08 U SUOPOKCUOO8 Medu U
YUHKA.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCTIeYeHUs IJIi CAMOCTOSITeIbHOM padoThl
o0yuyawumuxcs Mo JucuuIinae «O0mas 1 HeopraHu4eckass XMuMus»

ITo nucuunnune «OOwas ¥ HEOpraHWYecKas XUMUS» UMeeTcsl pabodas mporpamMma, KOTOPYIO
CTYACHTHI TOJIYYalOT B JJIEKTPOHHOM BapHaHTE, TJE€ YyKa3aHbl TEMbl JIEKUMH U Ja00paTOpHBIX




3aHATUH, BOIIPOCHI K 3aIIUTE, a TAKXKE 331a4d U yIpakKHEHUs. [laHHYI0 TporpaMMy CTYIEHTHI MOTYT

HCIIOJB30BaTh s IOAIOTOBKH K J'Ia60paT0pHI)IM 3aHATUAM

na60paTopHHx 3aHATUAX CTYACHTAM BbIAAKOTCA CIPABOYHBIC MAaTCPUAJIBI.

U KOHTPOJBHBIM paboTaMm.

CamocrosiTenbHas paboTa CTyIEHTOB

KonnuectBo
Ne Haspanwue pasyena, TeMbl 4acoB B .| Cpoxu DopMeI
Bunasl camocTosTenbHOM
/i COOTB. C BBITIOJIHE |  KOHTPOJIS
paboTsl
TEeMaTHYCCKH HUS
M TIJITAHOM
CTpoeHue BelecTBa.
OcHOBHBIE KJIACChI
1 |Heopranmueckux 60
coeIHHEeHH I
OCHOBHBIC TIOHITHS U H3yueHue auTeparypsl
1.1 12 ya PATYPY 12 en cem| VO-1,T1P
3aKOHBI XUMHH
Knaccudukanuu u
HOMEHKJIaTypa
HEOPraHUYECKUX BEILECTB Hsyere surepatypsl,
1.2 P = ) 12 moAroToBKa K J1ad pad |3 uex cem| YO-1,I1P,
[IpoTonutnueckas Teopust
KHUCJIOT U OCHOBAHUM
bpencrena —Jloypu.
OCHOBHBIE METObI CHHTE3a
Y OYMCTKH HEOPTAaHUYCCKUX M3yuere uTepaypel,
1.3 N p 12 MOATOTOBKA K 11ab pad |4uen cem | YO-1,I1P-1
COCJIMHCHHM.
[lepuonnuecku u
HETEePUOINICCKHU N3yuenune nureparypsl,
1.4 A3MEHSIOIINECS 12 MOATOTOBKA K 11ab pad |5 Hen cem| YO-1, TTP-1
CBOICTBA AJIEMEHTOB.
MexMOoJIeKyIIsIpHbIE
N N3yuenue nureparypsl,
B3aUMOJICHCTBUS.
1.5 12 MOATOTOBKA K 11ab pad |6 Hex cem YO-1
Bonopoanas cBs3b.
XuMuyeckuii npouecc. N3yuenue nureparypsl, vVO-1
2 |PacTBOpBI 60 MOATOTOBKA K J1a0 pad '
P A p TIP,ITP-1
OCHOBBI XUMHYECKOU N3ydenune nurepaTyphl,
2.1 |TepMOIUHAMUKH 12 MOATOTOBKA K 11ab pad |7 Hex cem I1P-1
OCHOBHOH 3aKOH N3yuenue nureparypsl,
2.2 |TEpMOXHUMHH. 12 MOATOTOBKA K J1a0 pab |8 Hex cem I1P-1
KomnnekcHbie coennHeHus N3ydenue nurepaTyphl,
2.3 12 noJroToBka k jab pad |9 men cem| YO-1, IIP-1
OCHOBHBIC THIIBI N3ydenne nutepatypsl,
. 10Hen
2.4 |XMMUYECKUX PEaKIuii B 12 MOATOTOBKA K J1a0 pad cen I[P, ITP-1

pacTBopax

Ha



Pacuer Bennuunel pH
CHJIBHOTO OCHOBaHUS U
CHJIBHOW KHCIIOTHI, c1a00ro Hsyere surepatypsl, 1lme
2.5 " 12 MOATOTOBKA K J1ab pad a YO-1, I1P
OCHOBaHUS U claboi ceM
KHUCJIOTBI, pACTBOPOB COJIEH.
3 | Xumus 3J1eMEeHTOB 60
OCHOBHBIE 3aKOHOMEPHOCTH N3ydenune nurepaTyphl,
12uen
3.1 |xumuu d-51eMeHTOB 12 MOJIrOTOBKA K 7120 pad cem I1P
CaoiicTBa XpoMa U €ro N3ydenune nurepaTypsl,
o 13uen
3.2 |coenuHeHUN 12 MOJTOTOBKA K 1120 pad cent [P
Mens, cepedpo Wzydenue nureparypsl, 14 1e
3.3 12 MOATOTOBKA K J1a0 pad A I1P
cemM
Kenezo N3ydenune nurepaTypsl, 15 1e
3.4 12 MOJIrOTOBKA K 7120 pad g I1P
ceM
Mapranen H3ydenue nureparypsl, 15 1o
3.5 12 MOJIrOTOBKA K J1a0 pad CCMH 1P

6. ®OH/I OIEHOYHBIX CPEACTB ISl MPOBEAEHHs MPOMEKYTOYHOM aTTeCTAUH 00YYAIOIIMXCS 110
AUCHHILTHHE (MOTYJIIO)

([TepeueHp KOMIIETCHLMI C yKa3aHHEM O3TaloB WX (OPMUPOBAHMUS, OMMCAHHE MOKa3aTeled u
KPUTEPHEB OLICHUBAHMs KOMIIETCHIMI Ha pa3iM4HbIX 3Tanax UX (HOpMUpPOBaHMsI, ONUCAHUE LIKaJ
OLICHUBAHMS; TUIIOBbIE KOHTPOJIbHBIC 33JaHUs WJIM WHBIE MaTepuanbl, HEOOXOAUMBIEC Ui OLIEHKU
3HAHU, YMCHUH, HABBIKOB | (VJIH) OIBITA ACATCIBHOCTH, XapaKTEPU3YIOLINX TAIbl (POPMUPOBAHUS
KOMIIETEHIIMH B MpOIlecce OCBOCHUs 00pa30BaTENbLHOM IMPOrpamMMbl, METOAWYECKHE MaTepHallbl,
OIIPEICIISIONINE TIPOLCAYPHl OIICHUBAHHS 3HAHHMI, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESATEIbHOCTH,
XapaKTePHU3YIOIIUX 3Tanbl (OPMUPOBAHUS KOMITETCHIINI)

6.1. Ilacnopm ¢honoa ouenounvix cpedcme no oucyuniune (Mooyio)

Ne | Konrpoaupyemsie pasaenst (Temsl) | Kox KOHTpoaupyeMoi KOMIIETEHIIMH | HAMMEHOBAHHE

n/n | IUCIUILTUHB (nnu e€ yactu) / u ee HOpMYIUPOBKA | OLIEHOYHOTO
(pe3ysbTaThI 1O pasjienam) — 10 JHCENANUIO Cpe/cTBa

1. | Ctpoenue aroma v NEPUOIUUECKHM CIIK-1 YO, IIP-1
3aKOH

2. | Teopusi XWMHYECKOTO CTPOCHHUSI. CIIK-1, IIK-7 YO, IIP
KomruiekcHbIe COeTMHEHHS.
OCHOBHBIE KJIAaCCBI
HEOPraHMYECKUX COCTMHECHUI

3. | XuMUYeCKHi mporecc: OCHOBHI CIIK-1, IIK-7 YO, IIP-1
TEPMOJIMHAMHUKH U TEPMOXUMHH.
Kuneruka u katanus




Ne | Konrposaupyemsbie pasaeinst (Temsr) | Kox KOHTpoaupyeMoii KOMIIETECHIIMH | HANMCHOBAHHE

n/n | IUCHUILTHHBL (nnm €€ yactn) / u ee HOPMYTHPOBKA | OIIEHOYHOTO
(pe3ysbTaThl O pasjienam) — 10 JHCENAHUIO CpeacTBa
4, PactBopel. CriocoObl BBIpaXKE€HUS CIIK-1, I1K-7 VYO, IIP -1

KOHIIEHTpAIlUU PaCTBOPOB.
Peakuuu B pacTBOopax

ANEKTPOIUTOB

5. OKUCIUTEILHO- CIIK-1 YO, IIP-1
BOCCTAHOBUTEJILHBIC PEAKITUU

6. P- snementnr V-, VI-, VII- CIIK-1 TP

rpymi, S-,d-, f-a1emMenTsI

62 Tunoeble KOHmPOJIbele 3(106"-!1/!}1 ujilu UHble Mamepuaﬂbl
6.2.1.0Ox3ameH

a) Borpocsl it OATOTOBKH K 3K3aMEHY

1. OcHOBHBIE IOHATHUS XUMUU: aTOM, MOJIEKYJIA, XUMUYECKUI 3JIEMEHT, BUJIbl XUMHUYECKHUX
(bopMyI1, OTHOCUTENIbHAS aTOMHAsI U MOJIEKYJISIpHAsl Macca, YKBUBAJIEHT, MOJIb, MOJISIpHAs Macca,
SKBHMBAJICHTHAs MOJISIPHAs Macca, XUMUYECKUE PEAKLIUU U YPaBHEHUS.

2. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI XMMUU: 3aKOH COXPAaHEHMsI MacChl BEILIECTB, 3aKOH
SKBHMBAJIEHTOB, 3aKOH KPaTHBIX OTHOIIEHUH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo u
CIIECTBUS U3 HETO.

3. CtpoeHue aToma: 10Ka3aTeIbCTBA CIOKHOCTU CTPOCHUS aTOMa, TUIaHETapHast MOJIEIb
CTPOCHMS aTOMa, aTOMHBIE CIIEKTPBI, IOCTYJIaThl bopa, ABOWCTBEHHAs IPUPOA MIEKTPOHA,
IIPUHLIMII HEONpeesIeHHOCTH, ypaBHeHue [lIpenunrepa.

4. AToMHBIC OpOUTAIH, KBAHTOBBIC YMCIIA, IIPHHIIMITBI 3aIIOJTHEHHS OpOUTAIeH (PHHIHIT
MHUHHUMAJILHOHM SHepruu, npuHIun 3anpera [laymau, npasuno ['ynna, npaBuio KiieukoBckoro),
AJIEKTPOHHBIC (DOPMYJIBI.

5. Ilepuoanueckas cucrema anemeHToB JI.J1. MenzaeneeBa 1 3J€KTpPOHHOE CTPOEHUE aTOMa
(bopmynmpoBka MeHeneeBa, coBpeMeHHast (POPMYIIHPOBKA, CTPYKTypa HEPHOINYECKOM
CHCTEMBI, PU3UYECKUI CMBICT IIOPSIKOBOTO HOMEPA AJIEMEHTA, CBSI3b MEXKAY 3JIEKTPOHHBIM
CTPOCHHEM aTOMOB H TIOJIOKEHHEM JJIEMEHTOB B IIEPHOIMUYECKON CHCTEME. )

6. [leproguuecky ¥ HENEPUOIUIECKH U3MEHSIOIIMECS CBOMCTBA JIEMEHTOB. PAJNYChl aTOMOB,
SHEPrusl HOHU3ALMH, CPOACTBO K MIEKTPOHY, JIEKTPOOTPHULIATEIBHOCTD.

7 Knaccugukanuy 1 HOMEHKJIaTypa HeOpraHn4eckux BemecTs. [IpoTonurndeckas Teopus
KHUCJIOT M ocHOBaHuil bpencrena —Jloypu.

8. Xumuueckast CBs3b. ONpEACICHUE U XapaKTEPUCTUKU XUMHUECKOU CBS3U, OCHOBHBIE BU/IbI
cBs3eil. MeTos1 BajieHTHBIX cBsizeil. OOMEHHBIN | JIOHOPHO-aKIEITOPHBIA MEXaHU3M
o0pa3oBaHMs KOBaJECHTHOU CBsi3M. CBONCTBAa KOBAJIGHTHOM CBSI3U, THOPUAN3AIIAS aTOMHBIX
opburaneii. [TonapHOCTH CBA3€H U MOJEKYII.

9. MexMoIeKyIsIpHble B3aUMOJICHCTBHS: OPUEHTALMOHHOE, MHIYKIIMOHHOE, TUCIIEPCUOHHOE
B3aMMOJECICTBUS, CUIIbl OTTAJIKUBAHUS U CyMMapHOe B3auMoJeiicTBue. BogopoiHas cBs3b.

10 OcHOBBI XMMHUYECKON TEPMOJMHAMUKHU: IPEAMET XUMUYECKON TEPMOINHAMHUKH, OCHOBHbBIE
noHsTHA (CUCTEeMa, TapaMeTPhl COCTOSTHHS, TEPMOIUHAMUYCCKIE (DYHKIIH, SHEPTHSI CHCTEMBI,
TEIUIoTa M padoTa, TEPMOJHHAMUYECKHE TTPOIIECCHI).

11.TlepBBIii 3aKOH TEPMOAWHAMHKH, SHTAIBIHNA. TeroBoi 3 PeKT XUMHUUECKUX PEAKIIUH.
Tepmoxumuueckue ypaBHeHUs. DHTANBIHS (TEIUIoTa) 00pa30BaHUs U CTOPAHHSI.

12. OcHOBHOI 3aKOH TEPMOXHUMUH U CIEACTBUA U3 Hero. KanopuitHocTs mumy. Bropoii 3akoH
TEPMOJMHAMUKHU. DHTPOIHMS U €€ U3MEHEHHs IIPH Pa3InYHbIX Ipoueccax. JHeprus ['m66ca n
HAIPaBJIEHHOCTh XUMUYECKHUX PEAKIIUH.

13. KommuiekcHbIE COSTMHEHHUS . TOHOPHO-aKIIETITOPHBIM MEXaHU3M, KOMILUIEKCOOOpa30BaTey,



JIMTaH[Ibl, CTPYKTYpa ¥ CBOWCTBA KOMIUIEKCHBIX COeAMHEHUN. KOHCTaHTa HECTOWKOCTH.

14 Xumuueckasi KHHETUKA: CKOPOCTh XUMUYECKOM peakinu, 3aBUCUMOCTb CKOPOCTH PEaKIMU OT
pa3nuYHbBIX (PAaKTOPOB, MOPSIOK U MOJIEKYJIIPHOCTD PEAKIIMU, KaTaJlu3 M €ro THIIBI.

15. Xumuyeckoe paBHOBeCcHE, KOHCTAHTa XMMHUUECKOTO PaBHOBECH S, CMEILIEHNE pPaBHOBECHS,
npuniun Jle Hlarenbe.

16.PacTBOpBI: CITOCOOBI BBIpaKEHUSI KOHIIEHTPAIMI pacTBOPOB, pACTBOPEHHUE Ta30B B
KHUJIKOCTSIX, SKCTPAKIINS).

17 PactBopbl 251eKTPOIUTOB. Teopus 37eKTPOTUTHIECKON AUCCOIUAIINH, C1a0ble U CHUIIbHbBIE
AJIEKTPOJIMTHI, AUCCOLUAIIMS BOABI, HOHHOE MTPOU3BEICHNE BOIbI, BOJOPOIHBIN MTOKA3aTENb.

18 OcHoBHBIE TUIIBI XUMHUYECKHUX PEAKIMI B pacTBOpax: peakius THApOIn3a, HeUTpalnu3aluy,
OCaXJICHHs U pacTBOpeHUs. KuCI0THO-OCHOBHBIE Oy(epHbIE CHCTEMBI.

19.Cunpnbie snekTponuThl. [IponsBeneHne pacTBOPUMOCTH.

20. JlucniepcHbIE CUCTEMBI.

21 Penokc-mpoLecchl: CTeNeHb OKUCIEHUS, OTIIMYUE OT BaJICHTHOCTH; BayKHEHIIINE OKUCITUTETN
Y BOCCTAHOBUTEIH, TUIIBI OKUCIUTEIbHO- BOCCTAHOBUTEIIBHBIX PEaKIfil, METOAbI COCTABICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

22.D0eKTpoiHbIe TOTEHIMANBL. Psin HanpspkeHuit metanioB. OKHCIUTETbHO-
BOCCTaHOBUTEIbHbBIE TTOTEHIIUANBI M ONPEeICHNE HAIIPABIEHUSI OKUCIUTENbHO-
BOCCTaHOBUTENbHBIX NMPOLIECCOB. ['allbBAHUYECKHE DIIEMEHTHI.

23.DnexTponn3. 3aKoHbI 3eKTponu3a. Koppo3us MetaioB, OMOKOppo3ust U CiocoObl 3alUTHI
METAJIJIOB OT KOPPO3HH.

24 ®uzndeckre U XUMHYECKHUE CBOMCTBA METAJIIIOB.

25 Xumuueckne u GU3NIECKre CBOMCTBA S-METAJIOB.

26 XuMuueckue 1 (pU3nuecKue CBOMCTBA P-METAIIOB.

27 OCHOBHBIC 3aKOHOMEPHOCTH XUMHHU 0-3JIEMEHTOB.

28 Xumunueckue u pusnueckue cBoiicrsa d-amemeHToB (Meb, cepedpo, MapraHelr, xKeje3o,
XpOoMm)

29.CgoiicTBa 1 pacpoCTPaHEHHOCTh HEMeTaIoB. Boopo.

30 Xumuueckue u Gu3HIeCcKre CBOMCTBA 3JIEeMEHTOB |V A rpyIimbl NEpHOIUIECKON CUCTEMBI.
31 Xumuueckue 1 pusnueckre CBOMCTBa 371EMEHTOB VA TPYIIIBI HEPUOTUIECKON CUCTEMBI.
32 Xumuueckue 1 Gu3nIecKre CBOMCTBA 3JIeMeHTOB VIA rpymimbl NepruoIndecKoil CHCTEMBI.
33 Xumunueckue u pusnueckue cBoiicra anemMeHToB VIl A rpynmsl neprpoanyeckol CHCTEMBI.
34 OCHOBHBIE METO/bI CUHTE3a U OUUCTKH HEOPTraHMYECKUX COCTUHEHHH.

0) KpUTEpHH OILIEHUBAHHS KOMIICTEHIUH (pPE3y/IbTaTOB)

3HAMb. TEOPETUYECKUE OCHOBBI OOIINEH M HEOPraHWYECKOW XHMHH, COCTaB, CTPOCHHE H
XMMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB M XMMHYECKUX COCIUHCHHUH; OCHOBBI XHMHUYECKOI
KHHETHUKHU M KaTaju3a, CBOMCTBA pacTBOPOB, OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKIIUT

YMempb. HAa OCHOBE M3YYCHHBIX TCOPUH M 3aKOHOB YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC
CBSI3M MEKAY CTPOCHHEM, CBOMCTBAMM, NPHMEHEHHEM BEIICCTB, PACKPHIBATh Ha IMPHMEPax
B3aUMOCBSI3b TCOPHHM M MPAKTHKH; MPOBOJAUTH PAacUYeThl KOHIEHTPALMH PACTBOPOB Pa3IMYHBIX
COEIMHCHHUH, TPOBOAMUTE PACUYETHI II0 XUMHUYCCKUM (GOPMYJIaM U YPaBHEHUSAM

é1ad0emp. TpUEMaMH TPAKTUYECKOTO BIAICHUS XHUMHUYECKOH TOCYA0#, J1ab0opaTopHBIM
obopymoBaHueM W MpHOOpPaMH, MPOBOAWTH OYMCTKY BEHIECTB B JIA0OPATOPHBIX YCIOBHUAX H HX
HECJIOKHBIN CUHTE3.

B) ONKCaHUE MIKaIbI ollcHuBaHus (yka3aHa B 6.3)

Kputepun OlleHKH 3HAHHIA CTYICHTOB IO AUCIUILIHHE!
a) - «OTJINYHO» - BBICTABJISICTCS CTYCHTY, MIOKA3aBIIEMY BCECTOPOHHHE,
CHCTEMAaTH3UPOBAHHbIC, TTIYOOKHE 3HAHHSI y4EOHON MPOrpaMMbI AUCIMIUIMHBI B YMEHHE YBEPEHHO
NPUMEHSATH UX Ha MMPAKTHUKE TPHU PEIICHUH KOHKPETHBIX 3a/1ad;
0) - «XOpPOIIO» - BBICTABISECTCS CTYJCHTY, MOKA3aBIlIEMY MOJHbIC 3HAHUS y4eOHOU MPOrpaMMbI
JMCITUIIMHBI, YMCHUE IPUMEHSTh UX Ha MPAKTHKE M JOMYCTUBIIEMY B OTBETE HJIM B PEIICHUH
3a/1a4 HEKOTOPbIE HETOYHOCTH;
B) - «yIOBJICTBOPUTEIHHO» - BRICTABISCTCS CTYACHTY, MIOKA3aBIIeMy GpparMeHTapHBIHI,



pa3po3HEHHBIN XapaKkTep 3HAHUH, IPU STOM OH BJIaZICET OCHOBHBIMHU pa3jieiaMu yueOHOM
IIPOTrpaMMbl, HEOOXOAUMBIMU /7S JAJIbHEHIIIEr0 O0Y4YEeHUsI U MOXKET IIPUMEHATh IOJTy4YEeHHbIE
3HaHUS 10 00pasily B CTAaHJAPTHOW CHTYyallUH,

I) - <HEYIOBJIECTBOPHUTEIBHO - BEICTABISICTCS CTYCHTY, OTBET KOTOPOTO COJICPKUT CYIIECTBEHHBIC
npo0esbl B 3HAHUK OCHOBHOTO COZIEPKaHUs y4eOHON MPOrpaMMBbl JUCIUIUIMHEL U HE YMEIOIIETO
UCIIOJIb30BaTh MOIYYEHHbIC 3HAHUS [TPU PELIEHUU MPAKTUYECKUX 3a1au.

Kputepun orieHK# 1o UTOraM TECTUPOBAHUS:

3a TECT CTAaBHUTCSA <«3auTEHO, €CIIH CTYACHT MPaBUIBHO OTBETHI Ha 6osiece 60%Bompocos, (pu 3TOM
CTYIIEHT moJty4aeT 2 Oaia) «He 3a4TeHo» —MeHee yeM Ha 60% Bonpocos. Ecmu Tect cian mosixe,
TO BhIIIe yeM 1 0asu1 OH HEe OLleHUBAETCH.

BrinonHenne KOHTPOJIbHON paboThl oleHMBaeTcs B 2 0ajuia, €CId OHa BBINOJIHEHA MOJHOCTHIO,
BOBpEMS U IIPABUIIBLHO. Eciy fomymieHsl OMMOKY B TPEX WIIM YEThIPEX 3a/1aHusX, TO OLEHKa -10a.

6.2.2 HammeHOBaHHeE OIIEHOYHOTO CpeaAcTBa* (6 coomeemcmeuu ¢ mabauyei 6.1)

a) THUIOBBIC 3aaHus (BOIpochl) —o0pasel] ( MPUBEICHBI B IPUIIOKEHHUH K TAHHOW TIPOrpamMMe)
0) KpUTEpUU OICHUBAHUS KOMITETCHIINH (PE3yIbTaTOB)

Ouenka chOpMHUPOBAHHOCTH KOMIETEHIIMHI 110 YPOBHSM OCYILECTBIISICTCS OL[CHOYHBIMH
Cpe/ICTBaMU: KOHTPOJIBHBIE ONTPOCHI HA TA0OPATOPHBIX 3aHATHAX; IPOBEPKA OTYETOB BHITOJTHEHHBIX
71a00paTOPHBIX PabOT; MPOBEPKA TOMALTHHUX 331aHUI; IPOBEPKA KOHTPOJIBHBIX pabOT, TECTOB U
UTOTOBBIN DK3aMEH.

B) ONMCAHWE MIKAJIbI OLICHUBAHUS
[To nqucuurunae pazpaborana OaNILHO-PEHTHHIOBAs CHCTEMa OLICHKHM 3HAHUH, YKa3aHHas B

1n.6.3.

6.3Memooduueckue mamepuanst, onpeoensouiue npoyedypbl OUCeHUBAHUA 3HAHUIL,
YMeHuil, HagvlKo6 u (Uu) onvima OesmeabHOCHU, XapaKmepusyouue Imansl
dopmuposanua komnemenyuii

[IpoMexyTouHas arrecTanus MO TUCHUIUIMHE  BKJIIOYAeT clieAyromue (GopMbl KOHTPOJIS:
9K3aMeH BO 2 ceMecTpe. B cBs3u c BBelcHHEM B By3e OamibHO-pedTuHroBoi ouenku (BPC)
OLICHUBAHMSI PE3yJIbTaTOB 00YUYEHHUS, 110 JUCHUIUIMHE pa3paboTaHa TEXHOJIOrHYecKas KapTa!

TexHosoruyeckasi KapTa AUCHUINIUHBI

Neri/m | Cpok cmaum | M3ywyaemas tema u Bup | Pe3-T yu. mesar- | Kox Kon-Bo BO3M.
paboThI y4. AEST-CTU CTH dopm. 6amioB max
(nemens) koMm-tiuu | (min)

1 B  Teuenue | [locemnenue ekuii KoHcmek T CIIK-1, 10(0)
cemecTpa JIEKITUHA [IK-7

2 B rteuenue | [Tocemenue Beimonaenue CIIK-1, 15(0)
cemecTpa nabopaTopHbIX 3aHATHH | 1a0 pad u eé | [IK-7

3anmTa

3 B  rteuenue | Bomonnenne TtectroB u | Pemenme Ttecta | CIIK-1, 30 (0)
cemecTpa K/p u K/p ITK-7

4 B  Teuenue | CocraBneHue Koncnekter 1o | CIIK-1, 5(0)
ceMecTpa KOHCIIEKTOB 10 TEMaM | TeMam [1K-7

cam. paboThI
Bcero 60(0)

Ilpunoscenue Kk mexnonozuueckoi kapme

Kputepun onieHnBaHUs pe3yabTaToOB YUeOHON JAEATEIbHOCTH.

a) Ilocemenune nekiuii. ITocerenne KakaoW JIEKIWH OICHWBAaeTCs B 1 Oami, KOTOpBIE
cyMMUpYIOTCs. JIeKMu, MpOMyIeHHbIE M0 YBAKUTEIBHON MPUYMHE, aBTOMAaTHYECKH TO0aBIAIOTCS




K oO0meil cymme 0ayuloB MO JaHHOMY TOKaszareno. MakcuManbHas cymMMa 0ajuloB 3a MOCELICHHE
nexui -10.

0) INocenienne aboOpaTOpHBIX 3aHATHI oleHnBaeTcs B 1 Oamt. Kaxnyro nmadoparopHyro paboTy
CTyIEeHT 00s3aH 3alluTUTh. Bompocel A 3amMThl yKa3aHbl B KOHIlE paOOThl, a mepeln He
NpUBEICHBI BOMPOCHl K J0NycKy. MakcumanbHas cymma OamioB (1) BbICTaBIsSETCS CTYIEHTY,
MOKAa3aBIlIEMy BCECTOPOHHHUE, CHCTEMAaTH3WPOBaHHBbIE, TNIyOOKHE 3HAHUA MO TeMe J1abopaTOpPHOM
paboThl M yMEHHE YBEpEHHO NMPUMEHSATh MX Ha MPAaKTHKE TIPH PEIIEHHWH KOHKPETHBIX 3ajad U
JOTIYCTUBIIEMY B OTBETE MJIM B PELICHUU 337a4 HEKOTOPble HETOYHOCTH.

B) BrimosiHeHne TecTa. 3a TeCT CTaBUTCS «3auyTEHO», €CITU CTYJCHT MPAaBUIBHO OTBETHII Ha OoJiee
60% BompocoB, (pu 3TOM CTYAEHT mojydaeT 2 Oaiia) «He 3auTeHO» — MceHee ueM Ha 60%
BOMpocoB. Eciu TecT caaH mo3:xe, To Bhille 4YeM 1 6ajl OH He OLlEHHBAETCS.

r) BeImonHeHne KOHTPOJIBHOH pPabOTHI OIEHHMBAacTCS B 2 Oaila, €CIM OHAa BBIOJHCHA
MOJTHOCTBIO, BOBpPEMs W NpaBWiIbHO. Ecnu nomyieHs! ommOKd B OJHOM WIM JBYX 33JaHUSX, TO
orieHka -16am1. [Ipu ommobkax B 3 u 6ojiee 3amaHusx paboTa HE 3aCYUTHIBACTCS.

1) BeimonHeHue 3amaHuii, BEHIHECCHHBIX HAa CAMOCTOSTENILHOE M3YyYCHHE, OLICHHBACTCS B OJUH
0aJu1, P 3TOM CTYAEHT JOJHKEH MPEeIOCTaBUTh KOHCIIEKT.

e) JK3aMeH. DK3aMEHAIIMOHHBIA OWieT BKItodaeT 1 Teopernyeckuit Bompoca U 3 3aqauul HIH
MPAaKTUYECKHUX BOIpoca. 3HAHUsI, YMEHUS, BIAJCHUS MO JUCHUILIUHE CYUTAIOTCS 3alIUILEHHBIMH IO
HIKaie:

40 GayIoB BBICTABISIETCS CTYAEHTY, IOKA3aBIIEMY BCECTOPOHHME, CHUCTEMAaTH3MPOBAHHEBIC,
ryOOKHe 3HAaHHUA y4yeOHOW NpOorpaMMbl JUCHUIUIMHBI U YMEHHE YBEPEHHO MPUMEHSATh HMX Ha
NPaKTUKE TP PEIIEHUN KOHKPETHBIX 3a/1a4, TO €CTh CTYACHT OTBETHJI Ha BOIIPOC U PEIIN 3a/IaUH.

30 6anoB BBICTABIAETCS CTYACHTY, KOTOPBI HEMOJHO OTBETWUJ HAa BOMPOCH W pemuia 2
3a1a4u.

20 6a)10B BBICTABJISIETCS CTYAICHTY, KOTOPBIN HEMOJIHO OTBETHJI HA BOIpoc U pemmi 1 3amady.

10 GanyoB BBICTABISETCS CTYAEHTY, KOTOPBIH HEMOJHO OTBETHJI Ha BONPOCa M HE PEIINII
3agauy.

0 6ay10B BBICTABIISIETCS CTYACHTY, KOTOPBII MOKa3aji parMeHTapHbIN, pa3pO3HEHHBINH XapaKTep
3HAHUH, MIPH 3TOM OH HE BIIaJIC€T OCHOBHBIMM pa3jeiaMHu yueOHOW MmporpamMmbl, HEOOXOIUMBIMU
JUId JayibHeidmero oOydeHHss M HE MOXET INPUMEHATh MOJy4YeHHble 3HaHHWS MO0 o0pasly B
CTaHJIAPTHOW CHUTYaIINH.

CymMma 6aJuioB, MOJydeHHasi CTyJICHTOM Ha 9K3aMEHE M B T€UCHHE CEeMECTpa, CYMMHPYETCs U
BBICTABJISIETCS. UTOTOBasl OI[EHKA COTJIACHO TPEeOOBAHUSAM, YKa3aHHBIM B TaOJIHULIE.

Taoauna. Ilepeox 6amnoB 3 100 —6amibpHOI WKadbl B YMCIOBOW M OyKBEHHBIN YKBUBAJIECHT
3K3aMEHAIIMOHHOU OIIEHKU

CyMmMma 0ajutoB JyIsl AUCITUTUTHHBI Ot1MeTKa BykBEeHHBIN SKBUBAJICHT
86-100 5 OTJIUYHO

66-85 4 XOpOIIIO

51-65 3 YAOBJIETBOPUTEIHHO
0-50 2 HEYJIOBJIETBOPUTEIHLHO

7. IlepevyeHb OCHOBHOM ¥ IOMOJTHUTEIbHOMH Y4eOHOI JUTEpaATypbl, HEO0OX0AUMOI 1JIf 0CBOEHHS
AUCHHILTAHBI (MOTYJIst)

a) OCHOGHAA yueOHas 1umepamypa.

1. Adonuna, JI.U. Heopranudeckas xumus : yueOnoe nocodue / JL.U. Aponuna, A.1. Anapues,
A.A. KazakoBa. — HoBocubupck : HoBocuOMpckuii rocy1apCTBEHHBIH TEXHUYECKUN YHUBEPCUTET,
2013. — 104 c. — Pexum JOCTyTIA! o MOJIIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=2288@3ra oopamenus: 16.10.2020). — ISBN
978-5-7782-2172-7. Fekct : 2NEKTPOHHBIH.

2. EBmokmmoBa, B.II. Heopranwueckas XuMmus. ydeOHO-MeTOOUWYeCKoe mocooue /




B.I1. EBnokumoBa; CeBepHbiii (ApkTudeckuii) ¢enepanbhbiii yHuBepcutetT uM. M.B. JlomoHocoBa. —
Apxanrenbck: CeBepHblii (Apkruueckuii) dpenepansubiii yauepcurer (CADY), 2014. — 11%k.: w.
- Pexxum JocTymna: o MOJIHCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=4363@dra oo6pamenus: 16.10.2020). —
bubmuorp. B ku. — ISBN 978-5-261-00863-7. FeKcT: 37€KTPOHHBIH.

0) TOMOTHUTEILHAS y4eOHasi JTUTepaTypa:

1. Cupuk, C.M. Xumus S-u p-deMeHToB: yuebHoe mocooue : [16+] / C.M. Cupuk, T.1O. KoxxyxoBa;
KemepoBckuii rocynapcTBeHHbI yHHUBepcuTeT, Kadenpa aHamuTHuecKod W HEOPraHUYECKOM
xumuu. — KemepoBo: KemepoBckuii rocynapctBennbiii yauepeurer, 2016. —Y. 2. — 134c.: tadmx.,
UIL. - Pexum JOCTyIIa! o MIOJIIUCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=5741@dra oo6pamenus: 16.10.2020). -
bubmuorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-20694. 2). — Tekcrt:
3JIEKTPOHHBIN.

2. CemenoB, U.H. Xumus: yueOnuk mns ByzoB / M.H. Cemenos, WU.JI. [leppunoBa. — 3¢ m3n. —
Cankrt-Ilerepoypr: Xummzgar, 2020. — 656c¢.. mi. — Pexum gocryma: 1Mo MOMNMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=5991(Aara oopamenus: 16.10.2020). — ISBN
978-5-93808-355-4. FekcT: 3IeKTPOHHBIN.

8. IlepeyeHnb pecypcoB HH(POPMANMOHHO - TEJIEKOMMYHUKANIMOHHON CeTH «HHTEPHET»,
coBpeMeHHBIX npodeccuonaibHbIX 0a3 qaHHbIX (CIIB/1) u uHGOpMaANIMOHHBIX
cnpaBo4HbIX cucteM (MCC) He0OX0TUMBIX J1JIsl 0CBOEHHST THCIUIIIHHBI

Pecypcbl HHpOPMAITMOHHO - TEJIEKOMMYHHUKAIMOHHOMN CeTH KMHTEPHET»
1. DJieKTPOHHO-OMbIHoTeuHas cucrema " Jlanp" » - hitp://e.lanbook.comfTorosop Ne 22-EI1

ot 05mapra 2020r., nepuox nocryna —c 03.04.202G. mo 02.04.202T., JlocTyn U3 JOKaIbHOMI
cetu HOU KemI'Y cBOGOIHBIN, HEOTpaHWYEHHBIH, ¢ JoMamiHuX [IK —aBTopu30BaHHBIM.

2. D1eKTPOHHO-OHOIMOTEeYHAs cucTeMa «3HAHUYM» - WWW.znanium.com/lorosop Ne 4222
76¢ ot 10.03.2020nepuon nocryma ¢ 16.03.202@G. mo 15.03.202T. ocTyn 13 TOKAIBHON CeTH
H®U KemI'Y cBoOGOmHBIN, HEOTpaHWYEHHBIH, ¢ JoMammHuX [IK — aBTOpM30BaHHEIN.

3. DJIEKTPOHHO-0MOJIMOTEYHAS] CHCTeMAa «Y HUBEPCUTETCKasi OM0JIM0TeKa OHJIaiH»
(6azoBast wactn) - http://biblioclub.ru Kontpakr Ne 185-12/1%t 14.02.202@G., nepuo gocTyma ¢
15.02.202Q. no 14.02.202%. loctyn u3 nokansHOM cett HOU KemI'Y cBOoGOAHBII,
HeorpaHuyeHHbIH, ¢ nomamHux [1K —aBTopu3oBaHHbIN.

4. DaeKTPOHHO-OUOIMoTeYHas cucTtemMa «kOQpaiT» - http://urait.ru Jloroop Ne 01-EI1/44 ot
14.02.202Q ., mepuon nocryna ¢ 17.02.202@Q. no 16.02.202T. Jocryn u3 nokanpHoi cett HOU
KemI'Y cBoGoaubIi, ¢ nomamHux [TK — aBTOpH30BaHHBIN.

5. DJeKTpOHHasi TMOJHOTEKCTOBasi 0a3a [JaHHBIX NEePHOAMYECKUX W3MaHUN 1O
001eCTBEHHBIM U TyMaHUTapHBIM Haykam 000 «<MBUC», https://dlib.eastview.com

Horoop Ne 22341 or 05.12.2019r., nepuon moamucku ¢ 01.01.2020r. mo 31.12.2020r.,
JIOCTYN TpefocTaBisiercs u3 JokanbHoil cetn HOU Keml VY.
5. Hayunasi 31ekTponnas oudanorexa — http://elibrary.ru JToctym k oTaeabHbIM

nepuoauueckuM u3ganuam. Jlorosop Ne SU-19-12/2019-2t 24.12.2013. nepro MOAMUCKH C
01.01.202G. mo 31.12.202G. JTocTyn aBTOpHU30BaHHBIH.

6. Me:kBy3oBcKas diekTponHasi oudauorexa (MIB) - https://icdlib.nspu.ruH®U KemI'Y
SIBJISICTCS YYaCTHUKOM | ToJib3oBareaeM MOBb. Jlorosop Ne34 ot 30.09.202@G. (morosop

6eccpounsiit). Jloctymn u3 nokanbroi cett HOU KemI'Y cBoOGomHbIM, ¢ qoMarmHux [TK —
aBTOPU30BaHHBIN.



7. Daexrponnasi oudauoreka HOU KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web
JlocTyT K 37IEKTPOHHOMY KaTaJIoTy CBOOOHBIN. JIOCTYI K TTOJTHBIM TEKCTaM M3JaHUN — 110 HOMEPY
YUTATEIHCKOTO OuIeTa.

CoBpemennbie mnpodeccuoHaabHbie 0a3bl  gaHHbIX (CIIB/]) w wuHopMaunuOHHBIE
cnpaBounbie cuctembl (MCC) nmo aucuuminxe
1. neochemistry.ru— O6mas xumus, OpraHuyeckass U HEOpraHUYEeCKass XUMUs, pelICHUE 3a1ad u
ap. - http://neochemistry.ru/zadachki2/index.php?opti@mcfrontpage&Itemid=1
2. Tlopran pyHIaMeHTaIBbHOrO XUMHUECKOro oOpa3oBanus Poccun - http://www.chemnet.ru
3. Xumus s BCEX. WUTIOCTPUPOBAHHBIE MaTepUAJIbI 1O OOIIeH, OPraHNYeCKOM U HEOPTraHUYECKON
xumui - http://school-sector.relarn.ru/nsm/
4. WebElementsonaiiH-cipaBOYHHK XUMHUYECKUX AJIEMEHTOB. - hitp://webelements.narod.ru/

0. MeToaunuyecKue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JHUCHUIIJIMHBI

Xumust sBisieTcss (QyHIaMEHTaIbHOH HAyKOW W MOIIHBIM HMHCTPYMEHTOM WCCIICJOBAHUS W
MO3HAHUS TPOIECCOB B JKUBBIX cucTeMax. [loATOMy CTYJOEHTBI €CTECTBEHHOHAYYHBIX
CHENHATBHOCTEH JIOJDKHBI XOPOIIO YCBOWTH OCHOBHBIC HWJIEW, 3aKOHBI W METOIBI 3TOH HAyKH.
YcneniHoe OCBOGHHME JUCIHHIUIMHBI TPEANONiaraeT HampsHKEHHYI0, aKTUBHYIO, TBOPYECKYIO
CaMOCTOSITENIbHYI0 pa0oOTy CTyAeHTOB. [IpH camMOCTOSATEIILHOM HM3yYEHHH Kypca HEOpraHHYeCKOW
XUMHUH PEKOMEHAYETCSI MPUIEPIKUBATHCS CIICTYIOIIETO TIaHa:

1) 03HaKOMHTBCSI C OCHOBHBIMHU TIOJIOKEHHUSIMHU TTPOTPAMMBI;

2) U3y4uTh BCE pa3ieNbl yueOHUKA, OTHOCSIINECS K JaHHOH TeMe;

3) u3y4YHTh OCHOBHBIC TMOJOXKEHHS © TOHATUS XUMHH; (DOPMYJIHUPOBKH 3aKOHOB,
MaTeMaTHYeCKUe 3aBUCHMOCTH U BaKHEHIIME XHMHUYECKHE pEaklud B H3y4aeMOH Teme
3aKOHCIIEKTUPOBATh;

4) TpydaHbIC W HEMOHSATHBIE MECTa BBINKCATh OTHACIBHO C IENbI0 BBUICHCHHUS WX MPU
KOHCYJIbTAIMH C TIPETI0IaBaATEIICM.

3aKOHUMB M3y4YEHUE TEMBbI, HEOOXOJUMO BBHITIOJHHUTH YIPAKHEHUS, T.K. TOJIBKO B 3TOM CIlydae
CTYACHT OoJiee MPOYHO M CO3HATEIHHO YCBAMBACT TECOPETUYECKHN MarepHual. 3aTeM HEeoOXO0IUMO
BBITIOJTHUTh U CIaTh Ha MPOBEPKY KOHTPOJIBHYIO paboTy mo naHHOW Teme. Eciu B mporecce
U3y4eHHs] Kypca BO3HUKIHM KaKWe-THOO 3aTpyAHEHUs, CIeAyeT OOpaTHThCS 3a KOHCYJIbTAIlMeH K
MPEToaaBaTeIIo.

[lepen m3ydeHHneM Kypca HEOPraHMYECKOH XMMHUH HEOOXOJMMO TOBTOPHUTH OCHOBBI XMMHHU B
o0BemMe mporpamMmbl cpeiHel MKoIbl. O0sS3aTeNbHBIM YCIOBHEM YCIIEITHOTO YCBOCHUS AUCIIUILTHHBI
SIBIISICTCS TOJTOTOBKA K  JIAOOPATOPHBIM ~ 3aHATHAM M paboTa HA HHUX, KOTOpas OIICHWBACTCS
mpernojaBaTelieM U YYUTHIBACTCS Ha dSK3aMeHe. [ 0TOBbTECh K KaXKIOMY 3aHITHIO IO XUMUH,
MOJIB3YSCh JICKIUSAMH, YYCOHHKOM W COOPHHMKOM 3a7ad W yrnpaxHeHHi. OOpaTuTe BHHUMaHUE Ha
TEMBbI, BHIHOCUMBIE /I CAMOCTOSITENIBHON PabOThI, COCTABbTE MO HUM KOHCIIEKT, OH MTOMOXET BaM
NIPU TIOJITOTOBKE K AK3aMEHY.

N3ydyenne xuMuu HEOOXOAMMO HAdaTh C MOBTOPEHHUS OCHOBHBIX MOHSITHHA U 3aKOHOB XHMUH,
NIPOBEICHUS MPOCTEHUIITNX CTEXHOMETPHUYECKHX PACUETOB, YTO IMO3BOJISIET OCYIIECTBHTH Pa3yMHYIO
MIPEEMCTBEHHOCTh B YPOBHE CIIO)KHOCTH M Pa3HOOOpa3uu 3ajad, COOTBETCTBYIOIIUX IIKOJBHBIM H
BY30BCKHM IPOTpaMMaM IO XUMHH. 3aTEM PAacCMaTPUBACTCS CTPOSHHE aToMa, KOTOPOE OOBSICHSET
NEPUOANYHOCTh B M3MEHEHUH CBOWMCTB JJIEMEHTOB, T.€. CYTh MEPUOIUYECKOTO 3aKOHA XUMUYECKUX
ameMeHTOB. be3 3HaHusl CTPOeHHsI aTOMOB HEBO3MOXKHO IMOHSTH NMPUYMHBI BO3HUKHOBEHUSI MEXITY
HUMHU XUMHUYECKUX CBsi3eil. B cBOIO odepesh, M3ydeHNE XUMUYECKUX CBSI3€H MO3BOJSET OOBSICHUTH
MHOTHE CBOWCTBa BEIIECTB, MOHITh MPUYMHBI M BO3MOXKHOCTH IPEBpAINCHHUS OJHUX BEIIECTB B
JIpyTHe, PacCMOTPETh HA MOJICKYJISPHOM YPOBHE MHOTHE MPOLECCHI, MPOUCXOMASIIUNE B >KUBBIX
opranusMax. M3ydeHne TepMOJAMHAMHYECKUX M KMHETHYECKUX XaPaKTEPHCTUK PEAKIU MO3BOJIHT
MOJy4UTh OHOJIOTYy TpeAcCTaBleHUusT 00 SHEpPreTH4eckoM OOMEHEe B OpraHu3Me YelIOBeKa,
crienuPUIecKuXx OCOOCHHOCTSIX KHHETHKH OMOXMMHMUYECKHX IPOIECCOB M OWOKaTaiu3a. 3HaHUE
0o0IIMX CBOWCTB PAcCTBOPOB HEOOXOMWMBI YUYUTENI0 OWONOTMH M XMMHH, TaK Kak B pacTBOpax
NPOTEKAET KHU3HEIEATSILHOCTh )KUBOTO OpraHu3Ma. MHoOrHe OMOJIOTHYECKUE JKUIAKOCTH M TKaHU
OpraHu3Ma 4eJIOBEKa SBIISIOTCS AUCIIEPCHBIMU CUCTEMAaMH, TIO9TOMY PAacCMAaTPUBAIOTCS BOIIPOCHI UX



Kiaccupukanui. MexaHu3M BO3HHKHOBEHHS DJIEKTPOJHBIX M OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX
MOTEHLIMAJIOB  TOMOXET TMOHATh MOTEHIIMOMETPUUECKUE METObl HCCIEAOBAHUS KHCIOTHOCTH
Cpe/Ibl, MPUYMHBI KOPPO3HUH U CIIOCOOBI 3aIIUTHI OT HEE.

Jucrunnuaa «OO0mmas 1 HeopraHudeckas XUMUs» u3ydaercs B TedeHue lcemecrtpa. Tekymmas
MPOBEpPKa 3HAHWN CTYJIEHTOB OCYIIECTBISETCS Ha JIAOOPATOPHBIX 3aHATUAX, TMPU BHITIOJTHECHUH
KOHTPOJIBHBIX M TECTOBBIX Pab0T. MITOTOBBIII KOHTPOJb 3HAHUI TTPOBOJIUTCS Ha dk3aMeHe. K cmaue
9K3aMEHa JIOMYCKAIOTCS CTYIEHTHI, TIOJHOCTHIO BBHINOJHUBIIME IUJIAH JABYX CEMECTPOB!
nabopatopHble paOOThl, KOHTPOJbHBIE pabOThl M TecThl. [IpemogaBaTenb XUMHUU PETYISIPHO
MPOBOANT KOHCYIbTAIlMM, TJ€ BBl MOXETe 3aJaTh JIOOO0W BOMPOC MO JIADOpATOPHOW WIIH
KOHTPOJILHOM paboTe. Dk3amMeH chaa€Tcsi Mo OmieTaMm, YTBEPKIEHHBIM 3aBeAYIOMMM Kadeapoit u
MOAMUCAHHBIM 3K3aMEHATOPOM. BUIIeT COAep>KUT OAMH TEOPETUUECKUI BOIIPOC U YETHIPE 3aa4H.

[Ipy moAaroroBke K 5K3aMeHy 00s3aTeNbHO HE TOJIBKO IOBTOPATH JEKIUU, HO U M3y4aThb
MaTepuai 1o yaeOHHKaM B COOTBETCTBHH C YKa3aHUSMU, CACTaHHBIMU NIPETIOAaBaTeIIeM Ha JICKIUSX.
[Tomumo Toro, ciemyer emi€ pa3 pemarh 3afadyd KOHTPOJBHBIX M CaMOCTOSITENIbHBIX pPaboT U
POCMOTPETh O(OpMIIEHHBIC JTabopaTOpHBIE PabOTHl, 0OpaTUB 0cO0OE BHHMAaHWE HA CICIIaHHBIC
BBIBO/IBI.

10. Onucanne MaTepuaIbLHO-TeXHNYECKOI 0a3bl, HeOOXOAUMOI /1 OCyIIeCTBJIEHUS
00pa30BaTeILHOIO NMpoIecca Mo AMCHHUILINHE / MOYJII0, MCIIOJIB3YeMOTI0 TPOrPaMMHOTO
obdecrieyeHus

MarepunanbHoO-TeXHH4YecKasi 6a3za
VYyeOHbIC 3aHATHUS 110 TUCIHUIUIMHE TPOBOISITCS B yueOHBIX ayautopusix HOU Keml'V:
340 Yuebnas ayauropus (MyaIbTHUMEIUIHAS) /IS TPOBEACHUS:
- 3aHSATUHN JIEKIIMOHHOTO TUTIA,
Cneuuajau3upoBaHHas (yueoHas) Me0esb. T0CKa MeIoBas, Kadeapa, CTOJIbI, CTYIbS.
OOopynoBanme: cmayuonapHoe - KOMIBIOTEDP, IPOEKTOP, IKPaH.
Hcnoanzyemoe nmporpammuoe odecieuenne. MSWindows (MicrosoftimaginePremium 3 year
1o cyonuneH3noHHoMy jgorosopy Ne 1212KMP ot 12.12.2018. no 12.12.2021r.), LibreOffice
(cBoOOHO pacmpocTpansiemoe I10).
HNuTepHer ¢ obecneyennem gocryna B JUOC.
337 JlaGopaTopusi XuMUH. YdeOHass ayAUTOPHs JUIsl IPOBEICHUS .
-3aHATUH 1a00PaTOPHOTO TUIIA;
- TPYIIOBBIX ¥ UHAWBUIYAIBHBIX KOHCYJIbTAIIHIA;
- TEKYILIEro KOHTPOJISL U MPOMEXYTOUHOM aTTeCTALIUU.
Cneuuajau3upoBaHHas (yueOHas)) Me0eab. JOCKa MEIIOBasi, CTOJBI J1a0OpPaTOpHBIE, CTYIIbS,
PaKOBUHBI, BBITSDKHOH IIKad), TEMOHCTPAIIMOHHBIA CTOJL.
OOopynoBanme AJs NMpe3eHTAIMM Y4eOHOI0 MaTepuasa. nepeHocHoe -HOYTOYK, MPOEKTOD,
JKpaH.
JlaGopaTopHoe 000py/AoBaHHe U MATEPHAJbI. TOJSIPUMETP, aHATUTUYECKHE TTPUOOPHI, BECHI,
TEPMOCTaT, XOJOJIWJBHUK, PEOCTaT, aKBaAUCTWISATOpP, MaTepHalbl JUIsi  MPOBEACHHS
1abopaTOpHBIX paboT (KOJOBI, MPOOMPKH W JApyras XHMHYeCKas TIOCyda), PCaKTHBBI IS
npoBeieHus: JabopatopHbelx pabor, PHwmerp, pedpakromerp, ammapaT aias NpOBEICHHS
XUMHUYECKUX peakiui, annapat Kunna, npubop uisi ONBITOB IO XUMHUU C DJIEKTPUUYECKUM TOKOM
(-mabopaTopHbIit), MPUOOP VIS TOTYUCHUS TAJIOUJ0ATKAHOB IEMOHCTPAIIMOHHBIN, YCTAaHOBKA JIJIS
MIEPETOHKY BEIIECTB.
YueOHo-HarAsAHbIe TOcoOusi: Habop «I'MA - JlabGoparopuss 1O XHUMHUU, CTEHJBI
«[lepnognunas cucrema MenpeneeBa» u apyrue.
Hcnoas3yemoe nporpammuoe odeciedenue. MSWindows (MicrosoftimaginePremium 3 year
o cyomuieH3noHHOMY oroBopy Ne 1212KMP ot 12.12.2018. o 12.12.2021.), LibreOffice
(cBoOOmHO pacmipocTpansiemoe [10).
HNuTepHer ¢ odecnneuenueMm nocryna B JUOC.




11. Nuble cBeneHusi U (M) MaTepPHAIBI

11.1.0cobeHHOCTH peanu3auy TUCIUATIITNHBI 1711 MHBAJIMIOB | JIUI C OTPAaHUYECHHBIMHU
BO3MOXHOCTAMU 3,Z[OpOBb}I

Oco0eHHOCTH peanu3aluy MPorpaMMbl Kypca JJIi WHBAJIHIOB U JIFOJICH C OTpaHMYEeHHBIMH
BO3MOXXHOCTSIMU 3[I0POBbSl 3aBUCHUT OT COCTOSIHUM UX 3/J0pPOBbS U KOHKPETHBIX MpodiieMm,
BO3HUKAIOIINUX B KAXKJIOM OTACILHOM CITydae.

. [Ipu opranuzanuu o0pa3zoBaTeIbLHOTO Mpoliecca s CI1ad0CTbIIIAIINX
CTYJICHTOB OT TIperojaBatess Kypca Tpedyercst ocodas ¢pukcarus Ha COOCTBEHHOU
apTUKYJISAIUU. [OBOPUTH clieayeT HEMHOTO TPOMUE U YeTye.

. Ha 3ansTuHsX mpenoiaBaTento TpeOyeTcs yAeIaTh MOBBIIIEHHOC BHUMAHUE
CHeIHalIbHBIM MPO(PECCUOHANBHBIM TEPMUHAM, a TAaK)Ke€ K UCTIOJIB30BaHUIO
poeCCHOHAIBHON JIEKCUKH. J[JIs TydIIero yCBOCHHS CIa00CIBIIIAIIMME CTICITHATBHOM
TEPMHUHOJIOTHH HEOOXOIMMO KaXKJIbIil pa3 mucaTh Ha JOCKE UCIIOJIb3yeMble TEPMUHBI U
KOHTPOJIMPOBATh UX YCBOCHHE.

. B npouiecce o0yueHus: peKOMEHyeTCsl UCIIOB30BaTh Pa3HOOOPa3HbII
HarJsAHBIN MaTepuai. Bee nekiuu Kypca cHaOXKeHbl KOMITBIOTEPHBIMU MYJIbTUMEAUHHBIMU
MpEe3eHTALUSIMH.

. B mporiecce paGoThl co CIa0OBUASIIUMU CTYACHTAMHU MEAArOTHYECKOMY
pabOTHHKY CIIETYEeT YIYUTHIBATh, U1 YCBOCHUS WH(MOpMAIUU CIa00BHISIIUM TPeOyeTCs
0oJIbIIIee KOJTMYECTBO MOBTOPEHUHN U TPEHUPOBOK M0 CPABHEHUIO C JIUIIAMH C HOPMaTbHBIM
3peHUEM.

. WNudopmannio He00X0AUMO MPECTABIATH B TOM BUE, B KAKOM €€ MOT Obl
MOJYYHTD CIIa0OBUIAIINI 0OyUarouiics: Kpynueiid mpudT (16 - 18mynkTos). Creayer
MPEIOCTaBUTHh BO3MOXHOCTh CJIA00BHIAIIUM HCIOIb30BaTh 3BYKO3aNCHIBAIOIINE
YCTPOMCTBA U KOMITBIOTEPHI BO BpeMs 3aHATUH 10 Kypcy. [Ipu nekimmonHon Gpopme 3aHsITHi
CTYJEHTY C MJIOXUM 3PEHUEM CIIEAYET Pa3pelIUTh MOIb30BATHCS TUKTO(QOHOM - 3TO €ro
crocob KoHCIeKTUpoBaTh. He ciieyer 3a0bIBaTh, 94TO BCE 3aMIMCAHHOE HA JIOCKE JOKHO
OBITH 03BYUYECHO.

. B pabote ¢ MamoMOOUIEHBIMU 00YJAIOIITUMUCS MTPEAYyCMAaTPUBACTCS
BO3MOXKHOCTh KOHCYJIBTALUN TOCPEACTBOM 3JIEKTPOHHOM MOYTHI.

11.2. Ilepeuenv ob6pazoeamenvHblX mMEXHONOZUI, UCHONBL3YEMBIX HPU  OCYULECMETIEHUU
obpazosamenvrozo npouecca no oucyuniune (Mooyio)

UreHue jexyuti MO TUCUUILUTUHE OCYILECTBISIETCS C WCIOJIB30BAHUEM MYJIbTHMEIUNHHBIX
TeXHOJIOTHI (eKuuu-npe3eHramu B ¢Gopmare Power Point). B mpomecce dYreHus JICKIHi
oOpamiaercsi BHUMaHUE Ha padOTy ¢ HAYYHBIMH TEPMUHAMH U TIOHSTHSIMHU.

Ha nabopamopmwix 3ausamusx CTyJACHTBHI IPUMEHSIOT MOJyYCHHbBIC TEOPETUYCCKHE 3HAHUS B
KOHKPETHBIX CHUTYaIlMsIX, PEIIaloT 3a/a4d, W3y4alOT CBOMCTBAa BEIIECTB, METOJBI UX OYUCTKH W
CHHTE3a.

Camocmosmenvhasi paboma CTYIEHTOB TIPEIIONAraeT 3HAKOMCTBO CO CIIOBapsSIMH H
CIpaBOYHUKAMH, U3yYCHHE HAyYHBIX MOHOTrpaduii, mocobuit, crareil, pa3pabOTKy OTAEIbHBIX TEM
Kypca.

B o0pa3oBaTenbHbIi MpoIecCe BKIIOYAOTCS HOBBIE METOJIBI U TEXHOJOTHH OOYydYeHUS, B TOM
qHUCIIe  UHPOPMAYUOHHO-KOMMYHUKayuoHHble mexnonoeuu (MKT) u  npobremnoco obyuenus,
UCTIOJB3YIOTCS IPOOJIEMHBIC JICKIIHH.



UKT naroT BO3MOKHOCTb PACHIMPUTH PAMKH O0Y4EHUs, TaK KaK OHU YCTPAHSIOT TPAAULIMOHHbBIE
npensitcTBust B npoctpancTBe U BpemeHu. KT crocoOGcTByeT nHTeHCH(pUKAUK y4eOHOTo Tpoliecca,
OoJiee OCMBICIIEHHOMY HM3yUeHHIO MaTepuaia. B kauecTBe MareprallbHOTO 0OecreyeH s JeKIIMOHHbBIX
3aHATUN Hcnonb3yercs ciaia-npeseHTanuu B ¢dopmare POWER POINT uTo mo3Bonser ycBOUTH
62130BBIC 3HAHUS 110 AOWCHUIIIINHC, CUCTCMATU3UPOBATL YCBOCHHBLIC 3HaHUA, Pa3BUTb HABBIKU
CaAMOKOHTPOJIA ! T.II.

IIpobremnoe obyyeHue urpaet OOJBIIYIO POJIb B TOBBIIIEHUH MO3HABATEIbHON aKTHUBHOCTU U
CaMOCTOATCIIBHOCTU CTYACHTOB. KpOMe TOro, OYCBUIAHO, 4YTO, PAa3JIMYHBIC TIPHUCMbI CO3JaHUA
MHTEJJIEKTYaJIbHOTO 3aTPYAHEHHUS, CHOCOOCTBYIOT KPUTHYECKOMY, OCO3HAHHOMY BOCIIPHUSITHIO
yueOHOM HHPOPMAIUH CTYJCHTAMH, PA3BUTHIO UX TBOPYECKUX CIIOCOOHOCTEW M MHTEIUICKTYaTbHBIX
BO3MOXKHOCTEH. B mporecce paGoThl MCMIONB3YIOTCA MPOOJIEMHBIE BOIPOCH], MPOOJIEMHBIC 33/1a4H,
co3natoTcsi  mpobOsiemHble  cuTyanuu. COBOKYHMHOCTh —LEJIEHANPABICHHO CKOHCTPYHMPOBAHHBIX
BOIPOCOB U 3aJ1a4, CO3AAIOIINX MPOOJIEMHbIE CUTYalluH, MMPU3BaHa 00ECIIEUUTh INIaBHYIO ()YHKIUIO
npoOJIEeMHOTO OOy4YeHHS — TBOPYECKOE YCBOCHHE COACpKAHHS OOpa3OBaHUs, yCBOEHHUE OIbITA
TBOPYECKOU AEATEILHOCTH

Cocrasurens (u): HWpanoB ®.M. —n.x.H., npodeccop kadenpsr EJ]

(pamunus, unuyuane: u oonsxcnocms npenodasamens (eil))

Ilpunooswcenue

KountpoabHnas padora «OCHOBHbIE XUMUYECKUE MTOHSATUS U 3aKOHBI XUMHUU»

1. Kakas macca cynbdarta OGapusi oOpasyercs NpH B3aMMOJCUCTBHU PacTBOPA, COIEPIKAIIETO
xyopun 6apust maccoit 62,47t, ¢ U30BITKOM CEpHOU KHCIOTHI?

2. Beruucauts 00beM Bogopoaa (pu H.y.), HEOOXOIUMOTO Ik BOCCTAaHOBJCHHS 4 MOJIb OKCH/IA
xenesa (I11).

3. Onunakoso nu yucio mosekys B 0,001kr H2 u 8 0, 001kr O2?B 1 mone H2 u B 1 mone O27?
B 1n H2 u B 11 O2 npu 0JMHAKOBBIX YCIOBUSX?

4. Tlpu 170C HexkoTopoe Konmm4uecTBO ra3a 3anumaeT oobeM 580 mu. Kakoit o0beM 3aiimeT 310
e konmmdecTBo raza npu 100QC, eciiu qaBieHHEe €ro OCTaHETCS HEM3MEHHBIM 7

5. JlaBienue rasa, 3aHumaromiero oosem 2,511, pasao 121,6kxIla (912 mm pr. c1.). Uemy Oymet
paBHO JIaBJICHHE, €CIIH, HE U3MEHSISI TEMIIEpaTyphl, CXKATh ra3 A0 oobema B 1?

6. Ha ckonpko rpaaycoB HaJl0 HarpeTh ra3, HaXOAAmucs B 3akpbiToM cocye npu 00C, uToOb
JABJICHHUE €r0 YBEIUYIIOCH BABOE?

7. IIpu 70C maBnenwme raza B 3akpbiToM cocynae paBHO 96 klla. Kakum craner naBieHue, eciu
oxJ1aguTh cocyn ao -330C7?

8. Beruncauts Maccy ImM3 Bozayxa npu 170C u naBnenun 83,2kI1a (624 MM pr. CT.).

9. Ilpu B3aumopeiicTeuu 1,28 Meramia ¢ Bojoi Beiaemmioch 380 M1 BOJOpoIa, U3MEPEHHOTO
npu 210C u naBnennn 104,5kI1a (784 MM pt. cT.). HaliTi 5KBUBaJICHTHYIO MacCy METajlIa.

10.OnpenenuTh SKBUBANICHT U SKBUBaJIEHTHYIO Maccy C B yriekuciom raze, Fe(OH)3, H2SO3.

11.0OaunakoB au SkBHBajeHT Xxpoma B xjopuae xpoma (lll) m B cymsdpare xpoma (Il);
SKBUBAJICHT Jkene3a B xiyopue xxenesa () u B xmopune xenesa (I1)?

12IIpu coemuuennu 5,6 r xeme3a ¢ cepoil obpazoBasiock 8,8 r cymbduma xenesza. Haiitu
HKBHUBAJICHTHYIO MACCy KeJe3a ¥ SKBUBAJICHT, €CJIM DKBUBAJICHTHAs Macca Cephl paBeH 16T.

Tect «Crtpoenue aroma. Ilepumoamyeckmii 3akoH xumudeckux 3emeHtoB JI.H.
MenpeneeBa»

WHCTpyKuMsA: B OTBETE YKaXHTE OYKBBI IPaBUIBHBIX OTBETOB uepes 3anATyto. Hanpumep, a, B

1. Vkaxure, Kakue U3 CIAEIYIOIMIMNX YTBEPKIACHUHN SBISIOTCS MPABUILHBIMH U MOJHBIMHU:

a) CBOICTBA MPOCTHIX BEIIECTB HAXOATCS B 3aBUCUMOCTH OT aTOMHBIX MacC 3JIeMEHTOB.



0) CBoiicTBa MPOCTHIX BEIIECTB, a TAKXKE HMX (OPMBI M CBOWCTBA COCIMHEHHI ASJIIEMEHTOB
HaXOJATCS B MEPUOINYECKON 3aBUCMOCTH OT BEJIMUUHBI 3aps/I0B sIep UX aTOMOB.

B) CBOWCTBa MPOCTHIX BEIIECTB, a TAaKKEe HMX (OPMBI M CBOWMCTBA COCTUHEHUI 3JEMEHTOB
HAXOJATCS B EPUOINYECKON 3aBUCMOCTH OT KOJIMYECTBA 3JEKTPOHOB BPAILAIONINXCSA BOKPYT siipa.

r) CBO#CTBa IPOCTHIX BEIIECCTB HAXOAATCS B 3aBUCHMOCTH OT MOPSIKOBOrO HOMEpa.

n) CBolicTBa MPOCTHIX BEIIECTB, a TaKke HUX (OPMBI U CBOWCTBA COCIUHECHHN DIIEMCHTOB
HAXOJATCs B IEPUOJUYECKON 3aBUCUMOCTH OT BETUYMHBI aTOMHBIX MacC 3J1€MEHTOB.

WHucTpyKuus: B OTBETE yKaKuTe OyKBY MPaBUILHOTO OTBETA.

2. KT0 U3 y4eHbIX MPeJIOKII TUTAHETAPHYIO MOJIeTTh aToMa!

a) Jlx. Tomcon 6) 3. Pesepdopa B) I'. Moz 1) H. Bop

WHucTpyKuus: B OTBETE 3aUIIATE (OPMYITY.

3. 3anuiuTe yeMy paBHaA YHEpPrusl KBaHTA!

WNHcTpykuus: OTBET 3aUIINTE CBOMMH CIIOBAMH.

4. Kakwue nmocrynartsl npenioxui H. bop:

WNHCTpyKIKsA: B OTBETE YKaXUTe HOMEpa W OYKBBI NPAaBHIBHBIX OTBETOB 4Yepe3 3aIATYIO.
Hampumep, 1Ar, 3Ca, 2Bx.

5. Haiinure cooTBeTCTBUS:

1. KopnyckyasspHO-BOJHOBOH Ayaiau3Mm 3JieKTpoHa 2. [[puHIIUI HeonmpeaeaIeHHOCTH JIKTPOHa

3. BonmnoBas GyHKIMs 3I€KTpOHA

A) B. T'eiizen6epr B) D. lllpenunrep C) M. ITnank D) H. Bop

a) OMUCAHUE COCTOSHHS DJICKTPOHA B aTOME 0) OMHCaHKE MOJI0KEHHE aTOMa KaK YaCTHI[bI

B) CHIOCOOHOCTH MPOSBISTH CBOWCTBA YACTHIIBI M BOJIHBI  T') HEBO3MOXXHOCTH OJJHOBPEMEHHO
OTIPEENUTh MOJI0KEHUE U UMITYJIbC C OJJUHAKOBO BBICOKOM TOUHOCTHIO

1) ONKCAHHME COCTOSHHUS JJICKTPOHA KaK CTOsSYEH BOJHBI Oe3 ydera mpeObIBaHMS DJICKTPOHA B
OnpeAeIeHHON MECTHOCTH

WHCTpyKIKA: B OTBETE YKOKUTE HOMEpA U OYKBBI BCEX BO3MOXHBIX MPABIIBLHBIX OTBETOB Yepe3
samsTyro. Hanpumep, 1Ar, 3Ca, 2Bg.

6. Haiiaute cooTBEeTCTBUS:

1. 'maBHOE KBAaHTOBOE YHUCIIO

2. OpbuTanbHOE KBAHTOBOE YHCIIO

3. MaruutHoe KBaHTOBOE YHCIIO

4. CriuHOBOE KBaHTOBOE YHUCIIO

A)ml B)ms C)n D)IE)s F)m

a) PHEPreTUYCCKUH YPOBEHb 0) COOCTBEHHBII MOMEHT KOJHUYCCTBA JBMKCHUS SJICKTPOHA

B) CpeIHEE PacCTOSHUE AIICKTPOHA OT sapa r) popma 3JIEKTPOHHOT0 00IaKa

1) IPOCTPAHCTBEHHAs] OPUEHTAIIMS DJICKTPOHHOTO 00JIaKa

€) SHEePreTUYECKHUH MO IyPOBCHb

WNHCcTpyKIKs: B OTBETE YKaXUTe HOMepa W OYKBBI NPAaBHIBHBIX OTBETOB 4Yepe3 3aIATYIO.
Hampumep, 1r, 3a, 2.

7. HaliguTe COOTBETCTBUSL.

1. Mpunmun [Maymu 2. [IpaBuno KneukoBckoro 3. [Mpasuno Xynnaa 4. 3akon Mo3nu

a) DJIEKTPOHBI PACIIOJIATAIOTCS HA BBIPOXKICHHBIX aTOMHBIX OPOUTANSX TaK, YTOOBI CyMMAapHbBIH
CIuH ObUT HAaNOOIBIIUM

0) B arome He MOXeT OBITh IBYX 3JCKTPOHOB C OJIMHAKOBBIMU KBAHTOBBIMU YHCIIAMU

B) 3alOJHEHUE ODIICKTPOHHBIX OpOUTAJICH MPOUCXOMUT COTJIACHO TMPHHIMUIY HAUMEHBIICH
SHEPTrUu

WHcTpyKuusa: 3anoiaHuTe Tabauiy.

8. Jlnst atoma ¢ anexkTpoHHOU (opmynoit 1S22s22pdnummte B TaOIUIly 3HAYEHUS YETBHIPEX
KBaHTOBBIX YHCEIL:

Onekrponbl/KBanToBble uncna 1 2 3 4 5 6 7 8

9. Vkaxure [uis 3IeKTpOHHOH popmyibl — 1522522p63s23p63d54s1
a) HOMeEp MEPHO/Ia;
6) rpymy;



B) YHCIIO 3JICKTPOHOB,

I) IPOTOHOB

1) HEUTPOHOB

WNHCTpyKIHA: B OTBETE MEPEUUCINTE OYKBHI B IPABIIIBHOM TOPS/IKE Yepe3 3aIATYIO.
10. PacrionoxxuTe B MOPSAKE 3aOJTHEHUS] aTOMHBIX OpOuTaeit:

ayn=1,1=0
6)n=2,1=0
B N=2,1=1
r)n=3,1=0
nn=3,1=1
e)n=3,1=2
xK)n=4,1=0
3)n=4,1=1

WHCTpyKIHS: OTBET 3aITUIIUTE CBOMMHU CIIOBAMH

11. 3anummre 3NEeKTPOHHYIO (HOopMyny U rpadUUecKylo JIEKTPOHHYIO (OpPMYIy MOCIETHETO
9HEPreTUIECKOTO YPOBHS OJIOBA.

WucTpyKIus: B OTBETE YKaKUTE OYKBHI MPAaBUIBLHBIX OTBETOB Uepe3 3amsaTyr. Hampumep, a, B

12. VkaxuTe, Kakue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) HEKOTOPBIH MEPHOJI BKIFOYACT JIEMEHThI MHOTHX MOATPYIII;

0) KaXXIIplii IEPUOJT COACPIKUT 00S3aTEIILHO S-, P-U U-3JIEMEHTHI;

B) MEPEXOHBIC JIEMEHTHI PACIOJOKEHBI B MEPUOTUYECKON CHCTEME XMMHUUYECKHX 3JIEMEHTOB
MEXy S-3JeMeHTamMHu (ClieBa) U P-3yieMeHTaMu (cripaBa);

r) F-aeMeHThl pacnoiokeHbl B MEPHOAUICCKON CUCTEME XUMUYECKHUX JJIEMEHTOB MEKIY S-
anemeHTamu (cieBa) u d-sieMenTamu (cripaBa);

13. VkaxuTe, Kakue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) aTOMBI IICJTOYHBIX U IIEIOYHO3EMEIbHBIX METAJIIOB UMEIOT JIEKTPOHBI HA SHI0yPOBHE;

0) B aTOMax HEMETAJJIOB TOJIBKO OOJIBIINX MEPUOIOB UMEIOTCS HE3aTOIHEHHbIH O-M01ypOBEHb;

B) B aTOMaXx BCeX 0JIaropoOJHBIX ra30B UMEIOTCS 3aBEPILCHHbBIE S- U P-TIOAYPOBHH;

I') BCE MEPEXOIHBIC JICMEHTHI HUMCIOT 3JIEKTPOHBI Ha d- 1 f-momypoBHe;

) B aTOMax TaJOreHOB 3aBEPILACTCS 3aroIHeHHe O-T01ypOBHSI.

14. YxaxuTe, KakKue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) aTOMbI BCEX AJIEMEHTOB B TpejeiaxX IIaBHOM U MOOOYHOW MOATPYIIBI UMEIOT OJUHAKOBOE
YHCIIO BHEIIHUX AJIEKTPOHOB;

0) aTOMBI BJIEMEHTOB OJIHOTO MEPHOJIa, OTHOCSAIIMECS K TJIABHOW M TMOOOYHON MOArpyIe ¢
OJTHUM M T€M € HOMEPOM TPYIIIBI, HMEIOT OJJMHAKOBOE YHMCIIO BaJICHTHBIX JICKTPOHOB,

B) aTOMbI BCEX 3JICMEHTOB IJIaBHOW (WM MOOOYHOM) MOATPYIIBI UMEIOT OJWHAKOBOE YHCIIO
HECITaPEHHBIX JIEKTPOHOB,;

r) o0Ilee YMCIO DJICKTPOHOB B aTOME JAHHOTO JIEMEHTA PaBHO MOPSAKOBOMY HOMEPY 3TOTO
3JIEMEHTA B MIEPUOJUYECKON cucTemMe Xxumuueckux snemeHToB [[.M. Menneneena.

15. YkaxuTe, Kakue U3 CIEAYIOMUX YTBEPKICHUH SIBISIFOTCS BEPHBIMHE ?

a) paanyc 1o MePHOTy YMEHBIIACTCS;

0) paauyc 1o Meproay yBEeIHUHUBACTCS,

B) paauyc 1o MepUoy He U3MEHSCTCS,

T) paJuyc 1o rpyIIe yMEHbIIACeTCS,

1) paanyc 1o TPYIIIe He U3MEHSCTCS,

€) paauyc 1o TPYIIe YBEINIMBACTCS.

16. YkaxuTe, Kakue U3 CICIYIONUX YTBEPKACHUHN SBIISIOTCS BEPHBIMH ?

a) PHEPTUs HOHU3AIIUH T10 IEPUOAY YMCHbBIIIACTCS,

0) SHeprus HOHU3ALUH 10 TIEPHOAY YBEIHUUBACTCS;

B) SHEPTHUs HOHU3AIIUHU TI0 TICPUOJTY HE U3MEHSETCS;

r) SHEPTrHs UOHU3AIUY 10 TPYIITEC YMEHbBIIACTCS;

1) DHEPTUsl HMOHU3AIUH T10 TPYIINE HE U3MEHSCTCS;

¢) Heprusi HOHU3AIIMH T10 TPYIIIEC YBEIHUUBACTCS.

17. YkaxuTe, Kakue U3 CICAYIOMUX YTBEPKICHUH SIBISIFOTCS BEPHBIMHE ?



a) CPOJICTBO K AJICKTPOHY I10 MEPHOAY YMEHbBILACTCS,

0) CPOICTBO K BJCKTPOHY MO TIEPHOIY YBEIHMUMBACTCS;

B) CPOJICTBO K 3JICKTPOHY IO IEPUOY HE U3MEHSETCS;

T) CPOJCTBO K DIICKTPOHY IO TPYIINE YMEHbBIIACTCS;

1) CPOJICTBO K BJICKTPOHY IO IPYIINE HE U3MEHSACTCS;

€) CPOJICTBO K AJICKTPOHY IO IPYIIIE YBEIMIHNBACTCS.

WHCTpyKIIKS: OTBET 3alHUIINTE CBOUMHU CIIOBAMHU.

18.Tlouemy y aqtOMUHUS YHEPTUS MOHU3AIMH HIDKE, YeM Yy MarHus?

19.Tloyemy cBoiicTBa d-371eMEHTOB U3MEHSIFOTCS HE TaK PE3KO, KaK CBOMCTBA S-U P- 3JICMEHTOB?
20.TTouemy paamnyc 1o MEPUOTY OT CKaHIIUS 10 MEIH U3MEHSCTCS] HE3HAYUTEIHHO?

KonTpoabHas padora «Teopusi XMMHUY€CKOT0 CTPOEHUS»

1. Beruucnute pasnocte DO mns ceszeir K-Cl, Ca-Cl, Fe-Cl, Ge-Cl.Kakas wu3 cBszeit
XapaKTepU3yeTCsl HanOOJIbIIIEeH CTENEHbI0 HOHHOCTH ?

2. Kakoii xapakrep umerot csizu B mojiekynax NCI3, CS2, CIF, CO2¥ka3arp [uis Kaxao0i u3
HUX HaNpaBJICHUE CMEIICHHUE OOIIEH 3JIEKTPOHHOM MMaphI.

3. CocraButh cxemy Mmosekynsl xjaopopopma CHCI3 u ykaszare: a) kakas CBsi3b Hambouiee
NoJsipHa; 0) B KAKOM HATPABICHUN CMEIIEHO 3JICKTPOHHOE 00J1aK0 3TOM CBS3H.

4. Berarcauth pasHocts D0 aromoB st cesazeid H-O u O-T" (roe I' — Cl, Br, 1) B coennnenusx
HOT u onpenenuTsb: a) Kakas U3 CBA3€i B KaXKIOW MOJIEKYJIE XapaKTEepU3yeTCsi OOJbIICH CTEIECHBIO
WUOHHOCTH; 0) KAKOB XapakKTep TUCCOIMAIIMHA MOJIEKYJI B BOIHOM PacTBOpE.

5. Kak usmenutcst npounocts cBsizu B psgy: HF — HCl — HBr — HI?Yka3are npuduHbl 3THX
WU3MEHEHUH.

6. Onucatsb ¢ no3unuit Mmerona BC snextponHoe crpoenue monekyiasl BF; u nona BF*-.

7. CpaBHUTH CrOCOOBI 00pa30BaHUs KOBaJCHTHBIX cBs3ed B Mmojekymax CH, NHs u B mone
NH4+. Moryt nu cymectBoBaTh HOHBI CHs+, NH52+?

8. Onucats anektponHoe ctpoenue Moiaekyn CO u CN ¢ mozummii metonoB BC u MO. Kakas u3
MOJIEKYJI XapaKTepHU3yeTcst OOJbIIEH KPAaTHOCTHIO CBSI3U?

9. MnunHa aumoiss Monekynbl ¢ropoBogopona paBHa 4*10-11lv. BeruucnuTh ee IUNONBHBINA
MOMEHT.

10. IuntonwHbIil MOMeHT Mosiekysibl HCN paBen 2,9D. Beraucnuth 1iuHy JTUTIONS.

11.Kakum tunom rudpunuzammn AO 6opa 1 a30Ta onuckiBaeTcsi oOpazoBaHue MoeKynsl BF3u
NF3?

12. Vkazare tun rubpuamzammn AO kpemuus B monekyinax SiH4 u SiF4. [lonspusl nu 3tH
MOJIEKYJIbI ?

13. Temneparypa riasienus CaCl2 — 7800C, ChCI2 — 5600paanyc nona Ca2+pasen 0,104
uM, nona Cb2+ - 0,098m. OOBACHUTH pa3IndKe TEMITEPATYP IIaBICHUS.

14. OOBSCHUTH C TO3UIMK MPEACTABICHHN O TOJSAPH3ALUK HOHOB MEHBIIYIO YCTOWYHMBOCTH
AuUCI3 B cpaBuernn ¢ AuCl..

15. Ha3BaTh KOMIUIEKCHBIE COJIM U ONPEICTUTh CTEIEHb OKUCICHHS KOMILJIEKCOOOpa30BaTes:
[PA(H20)(NH3)Z'1]C1, [Co(H2D)(NH3)4]CNBr, [Co(NH3)5S0O4]N03, [Pd(NH3)3CI|CI,
K4[Fe(CN)6], (NH4)3[RhCI6], Na2[Pdl4], K2[Pt(OH)SCI K2[Cu(CN)4], nelitpanbHble:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(2)3], [Pt(NH3)2Cl4].

16. Hamucate KOOpAMHAIIMOHHBIC (OPMYJIBI CICIYIONUX KOMIUICKCHBIX COCIUHCHUMN: a)
JTUIMaHoapreHTar Kaiaus; 0) rekcanutpokobansrat (I1I) xamus; B) xmopua rekcaammuuuukens (11);
r) rekcanuaHoxpomart (III) watpus;, nx) Opomua rekcaammuHkoGambta (II1); €) HuTpar
nuakBarerpaammuaaukens  (II); k) TpudTOporuapokcoOepuiaT MarHus; HEHTpalbHbIE. 3)
TeTpaaMMUH(OCHATOXPOM; H) NUAMMHHIUXJIOPOIUIATHHA;, K) TPHUAMMHUHTPUXJIOPOKOOATBT; JI)
JTMaMMHHTETPaXJIOPOIUIaTHHA.

17. Uon [NiCl4]2- napamarauter, a uoH [Ni(CN)4]2- —auamarauten. OnpeaeauTh THIT
ruopuausanun AO roHa Ni2+ 1 POCTPaHCTBEHHYIO CTPYKTYPY KaXI0r0 KOMIUIEKCHOTO HOHA.

18. KakuMu MarHUTHBIMHU CBOMcTBamMu 00s1anatoT noHbl: a) [Fe(CN)6]3# 6) [Fe(CN)6]4-?

19. Kakue u3 mepeyncieHHbIX HOHOB mapamaruuTHbel: a) [Co(H20)5]2+; 6) [Co(H20)6]3+; B)
[FeF6]4-?



KonTpoabHas padora «OCHOBHBIE KIAaCChl HEOPTAHMYECKUX COCTMHEHUN U UX B3aUMOCBSI3b»

1. Peakiueit HelTpanu3aluu sSBIsSETCA

1. BaCO3 + 2HCI = BaCl2 + H20 + CO2

2. Ba(OH)2 + H2S0O4 = BaS04 + 2H20

3. CaCl2 + Na2C0O3 = CaCO3 + 2NaCl

4. 3NaOH + FeCI3 = Fe(OH)3 + 3NaCl

2. Peaknus ropeHust aMMHaKa

ANH3([) + 302¢) = 2N2() + 6H20¢) +Q

SIBJISIETCS pEAKIIUE

1. coenuHeHus1, KATATUTUUECKOM, SHIOTEPMHUUECKOM

2. 3aMenieHus, KaTaTMTHYECKOHN, IK30TePMUUYECKON

3. OKHCIHTEIHHO-BOCCTAHOBUTEIHHON, HEKATAIUTHIECKOU, IK30TEPMHUUIECKOM

4. oOMeHa, HEeKaTATUTUYECKOU, YHAOTCPMUUYECKON

3. VYcraHOBUTE COOTBETCTBHE MEXKIy pEardpyloOlIMMH BEIIECTBAMU H TPOAYKTAMHU HUX
B3aUMOJICUCTBHS.

PEATMPYIOIINE BEIIECTBA [TPOYKTHI B3AUMO/IENCTBUS
1) SO2 +120 A.  CaSO3 + H2
2) SO3 + H20 B.  CaSO3+ H20
3) SO2 + Ca(OH)2 B.  CaSO4 + H2
4) SO3 + Ca(OH)2 I.  CaSO4 + H20
1.  H2SO03
E.  H2S04

4. Kakoe ypaBHEHHE PEaKIMU MOATBEPKIACT XapaKTEPHbIE CBOWCTBA BCEX KUCIOTHBIX OKCHUIOB?

1. CO2 + H20 + CaCO3 = Ca(HCO03)2

2. CO2 + 2NaOH = Na2CO3 + H20

3. CO2 +2Mg =2MgO +C

4. CO2+C=2CO

5. YcTraHOBHUTE COOTBETCTBHE MEXK]y Ha3BaHUSMH OKCHIOB M NEPEUYHEM BEIIECTB, C KOTOPBIMU
OHHU MOT'YT B3aIMOJICHCTBOBATb.

Ha3zsanue oxkcuma BEIECTBA

A. okcup yriepona (1V) 1) C, HNO3, Cu

b. oxcun memu (1) 2) Al, Fe203, H20

B. oxcun xanpims 3) Mg, Ca(OH)2, H20
I'. oxcun yrinepona (I1) 4) NaOH, CI2, 02

5) FeO, CO2, H20
6) H20, SiO2, H2S04
6. Hanummmre ypaBHEHHS peakiuii, C OMOIIbIO KOTOPHIX MOXHO OCYIIECTBUTH CJCIYIOIIHE
MPEBPAICHUS:
Fe— FeCh— Fe(NQ), — FeO; — FeCk — Fe[Fe(CN)s
7. Hanumwte ypaBHEHHUS peakIiMii, C MOMOIIBI0 KOTOPHIX MOXXHO OCYIIECTBUTBH CIICIYIOIINE
MPEBPALLCHHUS:
Cu — Cu(NGs), — Cu(OH) —» X — Cu — CuSQ.
8. B nernouke npeBpalieHuii
FeCk — X3 — X, —Fe(OH}
BelIeCTBaMH «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO
Fe(SQy)s; u Fels
FePQ u FgO4
Fe(NO3) u FeOs
Fe(OH)3 u Fe(SOy)s

PwpNPE

Iuepeemuka xumuyeckux npoyeccos. Xumuueckan KuHemuKka
1. B cucreme, HaxopsIencs Mpu MOCTOSHHOM JaBJICHUHM M TeMIlepaType, CaMOIpPOU3BOJILHO
MOTYT IPOTEKaTh MPOLIECCHI, 1151 KOTOPBIX ...



1)AS <0 2)AH>0 3)AG>0 470G <0

2. B cooTBeTCTBUHU ¢ TepPMOXMMHUYECKMM ypaBHeHHeM peakuuu CH4([) + 202¢) « CO2f) +
2H20(), ArH = - 802 x/Ix mns nonydenus 500 x/Ix TErIOTHI HEOOXOIUMO CXKEUb
autpa(oB) (H.y.) merana: 1) 56 2) 28 3) 14 4) 42

3. Eciiu yBenmnuuth nasnenue B 10 pa3, To ckopocth npsimoii peakimu H2(r) + Br2(r)«>2HBr(r),
IPU YCJIOBUH €€ 3JICMEHTAPHOCTH, YBEJIMYHUTCS B pas.

1) 50 2) 100 3)20 4)5

4. Konu4ecTBEHHOE BIUSHUE TEMIIEPATYPhl HAa CKOPOCTh XUMHUYECKON PEAKIIUH BBIPAXKACTCS ...
1) npaBwiiom Baut—Topda 2)3akoHOM AEHCTBYIOIIMX MAaCC

3) 3akonom I'ecca 4)3akonom Payms

5. Jlnsa cmenienust pasHoBecus B cucreme MgO(r) + CO2f) < MgCO3(r), ArH < 0B cropony
IPOYKTOB PEAKIIUH HEOOXOIIMO ...

1) [Monusutk naBnenue 2)[loHU3UTH TEMIEpaTypy

3) Beectu katamuzatop 4)Beectn uHruomrop

6. CocTosiHME pAaBHOBECHS XapaKTEPU3yETCst PABEHCTBOM.. ..

1) TemmepaTypbl MPOAYKTOB M MCXOIHBIX BEIIECCTB 2) KOHIEHTPAIMHA MPOIYKTOB U MUCXOIHBIX
BEILECTB 3) KOJIMYECTB BEUICCTB B CUCTEME

4) ckopocTeii, mPSIMOTro B 00PaTHOTO MPOIECCOB

Pacmeopur.

1. ®opmyna 1ist HAXOXKIEHUS MOJISIPHON KOHIIEHTPAIMU PAaCTBOPEHHOTO BEIIECTBA UMEET BUI:
___ fcraBbTe hopmyity)

2. JIns mpuroroBnenus 2 1 0,1 M pactBopa NaOH Ttpebyercs I THAPOKCHUIA HATPUS
1) 40 2) 8 3) 4 4) 10

3. CreneHp AIEKTPOIUTUUECKON AUCCOIUAIIMN MOXKET IPUHUMATh 3HAUECHUS

Doa>1ua=0 2)a>1lua<l

a<lua=1 ANo<luoa>0

4. XMUYeCKOE B3aUMO/JICHCTBHE BO3MOXKHO MEX/y BEIIECTBAaMU

1) LiClu KOH 2) NH4Clu KOH 3) FeCl2u KOH 4) NaClu KOH

5. @opmyia coaM, He OJIBEPTatoIeicsl THIPOIU3Y, UMEET BUA

1) FeCI3  2) K2CO3 3) K2SO4  4)As2S3

Konmponvnas paboma «Pacmeopsr» (BHIOTHSIIOTCS HOMEPA, yKa3aHHbIC MIPETIOaBaTEIIEM )

1.Cxonbpko TpamMMoB cynbuTa HaTpus notpedyercs sl npurotoBieHus 91 8% pactBopa,
mwiotHocTeio 1,075 /Mn?

213 40 50% pactBopa cepHOW KHCIOTHI BhimapuBanueM ynamwin 10G- Boxel. Yemy paBHa
MaccoBasi JI0JIsi CEpHON KUCIIOTHI B OCTaBIIEMCs pacTBOpe?

3.HaiiTu maccel BobI M1 MEIHOTO Kynopoca, HeoOXOIUMBbIE JUIsl IPUTOTOBIEHUS OJHOIO JIUTpa
pactBopa, coxepxkamiero 8% Oe3BonHol comu. [TnotHocTh 8% pacTBopa cynbdara meau (ll) paBHa
1,084r/mu1.

4 Kakoii 00beM 96% cepHoii KUCIOTHI (TIOTHOCTHIO =1,841/M11) M KaKyt0 Maccy BOJbI HYXHO
B3sTh 111 purotosiacHus 100mr 15%pactBopa ceproit kucaotsr (r=1,10r/mi)?

5.Ckonbko rpaMmmoB 30% pacTBopa moBapeHHOU conu HyXHO 100aBuTh K 300 BOIbI, YTOOBI
noyuuts 10%pacTtBop comu?

6.Haiitu Maccy HuTpaTta HaTpus, Heooxoaumoro st npurorosienuss 300mn 0,2M pactBopa.

7.CxonbpKo TpaMMOB kapOoHaTa HaTpusi cogepxkutcs B 500mn 0.251 pactBopa?

8.B kakoit macce a¢upa Hano pactBoputh 3,04 annnuna C6HSNH2,yTo6s1 noxyunts pactsop,
MOJISUTBHOCTB KOTOporo pasHa 0,3 Mob/Kr?

9.I1pu kaKoil KOHLIEHTPAIIMH PACTBOpA CTETEHb JTUCCOIMALINN a30TUCTOM KUCIOTHI OyJeT paBHA
0,27

10 Beruucnuts koHuentpanuio H+, HSe-u Se2 -8 0.05M pactBope ceneHoBo10poa.

11 Beraucnuth npubamkeHHoe 3HaueHue akTUBHOCTH MOHOB K+ u SO42 —s 0,0IM pacTtBope
cynbdara Kaaus.

12 PactBopumocTh Kapbonata kambiiss npu 350C paBuma 6,9*10-5vons/n.  Berauciauts
IPOM3BEACHUE PACTBOPUMOCTH 3TOH COJH.



13HaiiTu MOJAPHYIO KOHIICHTPAIMIO HOHOB BOJOPOJa B BOJHBIX PAcTBOpax, B KOTOPBIX
KOHIIEHTPAIUS THAPOKCHI-HOHOB (B MOJIb/) coctasnser 3,2*10-6.

14 HaiiTu MOJSPHYIO KOHIICHTPAIMIO THIPOKCHA-UOHOB B BOJHBIX pPacTBOpax, B KOTOPBIX
KOHIIEHTpAIIKs HOHOB Bogopoa (B Moiis/in) coctaBiser 10-3.

15Bpranciuts pH pacTBOpOB, B KOTOPBIX KOHILEHTPALUs MOHOB Boxopoa (B MoJb/II) paBHA
8,1*10-3

16 Beruuciuts pH pacTBOpOB, B KOTOPHIX KOHIICHTPALMs THAPOKCUI-UOHOB (B MOJIB/J) paBHA
9,3*10-9

17 Onpenenuts pH pactBopa, B 1n kortoporo conepxurca 0,Ir  ruapokcupa HaTpus.
Jlucconuanuro meI0ud CUuTaTh MOJTHOM.

18Kakue w3 mepeumcneHHbIx conedt momaBeprarorcs rtumponm3y: NaCN, KNG, NaNQ,
NH4CH3;COO, CaC4, NaClQ,, KHCOO, KBr?Iis kaka0i U3 TUAPOTU3YIONIMNXCS COJICH HalMcaTh
ypaBHEHHE THPOJIM3a B HOHHO-MOJICKY/ISIPHOM (hOpMe U yKa3aTh PEaKIMI0 BOAHOTO PaCTBOPA.

Konmponsnas paboma «OKuciumenbHo-60CCMAHOGUMENbHbIE PEAKYUU

1.Onpenenuth CTENEHb OKUCIECHHOCTH 3JEMEHTOB B cienytrommx coequHeHusx: SO, HqS,
NapSG;, CS, HoSOy, ASS;. KoCrOy, CrOs, Fe(CFQ)z, K>CrOy, Cl’z(SO4)3, Nag[Cr(OH)e]

2.3aKOHYUTh YPABHCHUS PEAKITHN:

a) Mn(OH); + CI,+KOH =MnO, +

6) NO,+KMnO,4 + H,O = KNGO; +

B) KI + K,Cr,07 + H2S04 =], +

r) Ni(OH), + NaCIO +H20 =|Ni(OH)3+

n) Zn + HBAsO; + H,SO, (= AsHs +

4. CocTaBUTh CXEMBI IBYX TAIbBAHMYECKHUX DJIEMEHTOB, B OJJHOM M3 KOTOPBIX ME/b CITy>KUJIa ObI
KaToJI0M, a B IpyroM — aHoJioM. Hamucarhs ypaBHEHUS peakinid, TPOUCXOASIINUX MpU paboTe ITUX
DJIEMEHTOB, U BEIYUCIUTH 3HAYCHHUS CTAaHAAPTHBIX 3. JI. C.

5. laspbBaHWYECKUI DSJEMEHT COCTOMT U3 CEpPEOPSTHOTO 3JIEKTpoja, MorpyxeHHoro B 1 M
pactBop AGNO3, 1 cTaHIapTHOTO BOJOPOJHOTO AIEKTpojaa. HamucaTh ypaBHEHHUS SIEKTPOTHBIX
MIPOIIECCOB U CYMMapHOM peaKIiuu, MPOUCXOIAIIEH TTpH padoTe 35eMenTa. YeMy paBHa €ro 3.1.c.?

6. Ykazarb, B KaKOM HaNpaBI€HUU MOTYT CAaMOIIPOU3BOJILHO MPOTEKATh CIACAYIOIINE PEaKIIUU:

a) H,O, + HOCI| = HC1 + G, + H,0;

6) 2HIO3 + 5H,0, =1, + 50, + 6H50;

B)Iz + 5H,0, = ZHIO3+4H50.

7. HukeneBble MIACTHHKU OIYIICHHI B BOJHBIC PACTBOPHI NMEPEUYHCIEHHBIX HUke Coneit. C
KaKMMH COJISIMU HUKEIb OyJIeT pearupoBaTh

a) Mg)4; 6) NaCl;8) CuSO4r) A1C1s; n) ZnCh; €) Pb(NQ),?

8. Hammcate ypaBHEHHS SJCKPOIHBIX TMPOIECCOB, MPOTEKAIOMUX TPH 3JIEKTPOIM3E BOJIHBIX
pactBopoB BaC1l, u Pb(NQ), C yronbHBIMU 3J1€KTPOIaMH.

9. CocTaBUThH CXEMBI JIEKTPOJIM3a BOJHOIO PACTBOpA XJIOPH/IA IIMHKA, €CIIH. a) aHOJI IMHKOBBIN;
0) aHOJ YTOJIbHBIN.

10. CocTaBUTh CXEMBI 3JICKTPOJIM3a BOJHOIO pacTBopa Cyibdara MeaH, €CIH: a) aHO MEIHBINH;
0) aHOJ YTOJIbHBIN.

11. PacTBOp COAEPKUT MOHBI Fez+, Ag+, B+ u Ph%+ B OJIMHAKOBOM KOHIIEHTpaIuu. B kakou
MOCTIEOBATEIPHOCTH 3TH HWOHBI OYAYT BBIICNSATHCS TPHU DIEKTPOIH3E, €CIU HAMPSIKCHHE
OCTATOYHO JUIA BBIIEICHUS JIF000ro MeTayuia?

12. Ilpu osnexrtponmuze pactBopoB CuCl, Ha anHome BeiAenmiIoch 560 mi raza (yciuoBus
HopMaibHbIe). Halitn Maccy Meu, BBIIEIUBIICHCS Ha KaToIe.

Hnousuoyanvnoe 3aoanue <P- snemenmot V| A- cpynnor»
1.00bsicHUTE 3aKOHOMEPHOCTH M3MEHEHHSI BEJIMYMH MOHU3ALMOHHBIX MMOTEHIANIOB, CPOACTBA K
3IEKTPOHY U 3JIEKTPOOTPULIATEIHLHOCTH aTOMOB p-3yieMeHToB VI rpymmsbl.
2 Kak MOXHO MOJTyYHTb Cepy U3 JuoKcuaa cepbl? U3 cepoBogopoaa?
3.3aKOHUYNTE ypaBHCHUS PEAKITHN:
NaS,03 + Ch + H,O —



HI + H,SOy ) —

4 Beraucnure pH pactBopa, monyueHHOro npuianBanueM K 5 1 Boasl 3,3 M 96 %oro (p = 1,84
r/MJ1 ) pacTBOpa CEpPHON KUCIIOTHI.

5.Buecennas B jaboparopuio Oymara, MpONUTaHHAs pPAacTBOPOM alerara CBUHIA, dYepe3
HEKOTOPOE BPEMS YEPHEET, O HAJTMYHUU KaKOTo ra3a B JIa0OpaTOPUH 3TO CBUICTEIHCTBYET?

Hnousuoyanvnoe 3a0anue «P- snemenmor VVA- zpynnur>»

1 Jlaiite oOmIyr0 XapakTEPUCTUKY pP-dJIEMEHTOB V TPYNIbI NEPUOIUYECKOW CHCTEMBI Ha
OCHOBAHMU JIEKTPOHHOT'O CTPOEHUS UX aTOMOB.

2 Kakue paBHOBECHBIE CHUCTEMBI CYIIECTBYIOT B BOJHOM pacTBOpE aMMHaka, U KaKk OHHU
CMEIIAlOTCs TNpU HArpeBaHWW pPacTBOpa, MpH J00ABICHUM KHUCIOT, INEJIO04Yeld, HOHOB-
KOMILIeKcooOpa3oBaTeneit? OTHOCUTCS JIM PACTBOP aMMHAKa K CUIILHBIM WIIH CJIA0BIM OCHOBAHUSM ?

3.Omummre crpoenue okcuaa pocdopa (). YpaBHenusiMu peakimii HOKaXUTE, KaK 3TOT OKCHJ
B3aUMOJICHCTBYET: a) C BOJOW M pacTBOpPAMH IICIOUYCH IpH OOBIYHONM TeMiepatype; 0) ¢ ropsuei
BOJIOM, B pe3yinbTaTe 4ero odpasyercs pocun u dpochopHas Kucnora.

4 3aKOHUYNTE YPaBHCHUS PEAKIINNA:

PH,; + KoCr,O7 + H,SOy —

NaNG, + Kl + H,SOy —

5.HaiinguTte KOHLEHTpalMi0O MOHOB BOJOpOJa B PAcTBOpPAaX OJHOOCHOBHBIX CHJIBHBIX KHCIIOT,
€CIIM X MOJISIpHasi KOHIIeHTpauus onuHakoBa u paHa 0,01 M.

Hnousuoyanvnoe 3adanue <P- snemenmuot V| A- zpynnor»

1 Hamumure 35eKTpoHHBIE (DOPMYIJIBI aTOMOB TaJOT€HOB B HOPMAJIbHOM U BO30Y)KICHHOM
cocrosHusx. [loyemy xsiop, OpoM W HOA MPOSBISIIOT COCTOSHUSL OKHUCIEHUs OoT -1 1o +7, a ¢grop
TOJIbKO -17

2. C KakMMH MeETalZIaMH MOXET pearupoBarh XJIOPOBOJIOpojHas kucinota? IlpuBeaurte
PUMEPHI.

3. Beruncaure pH 0,1 M pacrBopos HF, HCI, HBr, HI. HyxxHo nu ans nonyueHus otBera 4
OTJIENIbHBIX pacyeTa?

4 3aKoHYMTE ypaBHEHUS PEAKIIMIL:

Ba(OH) + Chb —

KCIO; + S—

5. Tlouemy sl mONyyeHHUs XJIOpa HMCHOJIb3YIOT KOHUEHTPUPOBAHHYIO COJISIHYIO KHUCIOTY H
TBEpJBbIA TepMaHraHat Kajauss? MOMKHO JIM HCIOJNb30BaTh JJIsl STOW IIEM PACTBOPHI COJITHOM
KHUCJIOTHI U NepMaHranaTa? Hanuimure ypaBHeHHs peakLui.

Huousuoyanvnoe 3a0anue «S-,0-, f- anemenmor»

1.VkaxkuTe pa3iuune B CTPOCHUU aTOMOB TUTaHa M TepMaHusi. Kak 3To BIUsSET Ha XapakTep uX
OKCHJIOB ¥ THIPOKCHIOB?

2 Kakue peakiuu MPOTEKAIOT MpPU JCHCTBUU HAa KPUCTAUTMYCCKHH TMEpPMaHTaHAT Kajus: a)
KoHueHTpupoBanHoii H,SQOy; 6) konnenrpuposannoit HCI; B) npu HarpeBanuu?

3.HamummTe (opmynbl KOMIUIEKCHBIX COEIMHEHUH jkenes3a: rekcanuanodeppara () xamus u
rekcannanodeppara (ll) kamus u pacrnpenennuTe IEKTPOHBI aTOMA JKeje3a M0 KBAaHTOBBIM STUCHKaM
npu 00pa3oBaHNK KOMIUIEKCOB. Kakue U3 3TUX COCTUHCHUN SBIISIOTCS TapaMarHUTHBIME ?

4Kak ¥ movyeMy H3MEHSETCS TepPMHUYECKash YCTOMYMBOCTH M KHUCIOTHO-OCHOBHBIC CBOMCTBa
rupokcuioB B paay: Zn(OH), — Cd(OH) — Hg(OH)?

5.3akoHunTe ypaBHEHUS PEAKITNNA:

Cu(NG)2 —

KMnO,4 + MnSQ, + H,O — MnO, + ...

Cocrasutens (n): Yepemuosa T.B. morueHT kadeapsl €CTECTBEHHBIX HAYK U METOIUKH
MPENOaBaHus, KaHJ XM HayK




(@amunus, unuyuanst u dondicHocme npenooasamens (et))



