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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

[enu TuCUUIUIMHEL

- (opMupoBaHue IUATEKTHKO-MAaTEPHUATUCTHYECKOTO MHPOBO33PEHHUS, BBIpAOOTKA
HAY4YHOT'O B3IUIAJa Ha MUpP, GOPMHUPOBAHNE COBPEMEHHOIO0 HAYYHOTO MPEICTABIECHUS O MaTEepUU
u (opmax ee JBMKEHUS, O BEUIECTBE KaK OJJHOM U3 BHJIOB ABIKYIICHCS MAaTEpUH, O MEXaHU3ME
IIPEBPALICHNS] XUMUYECKUX COCIUHEHUM;

- IPUMEHEHUE CYMMBbl XUMHUYECKUX 3HAHWH, YMEHUH U HABBIKOB B MPO(ecCHOHAIbHOM
JESATEIIBHOCTH.

OcHOBHbIE 337]aUul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (DyHIaMEHTAJIbHBIX OCHOB XUMHUYECKOW HAYKH;

- IPUMEHEHHH OCHOB XUMHUYEKCOW HAYKU B MPO(PECCHOHATBHOMN EATETbHOCTH.

JIaGopaTopHbIil MPAKTUKYM IIPUBUBAET HABBIKU YKCIIEPUMEHTAIBHON pabOThI U yUHT:

- 00BACHATHh XMMUUYECKUE CBOWCTBA aTOMOB B 3aBUCUMOCTHU OT CTPOEHUS UX 3JIEKTPOHHBIX
000I104EK;

- npuMeHATh npuHImn Jle-Illarenbe kK XUMUYECKUM paBHOBECUSIM;

- HCIIOJIb30BATh BEJIMYMHBI KOHCTAaHT JUCCOLMALMU JJIA XapaKTEPUCTUKH CHUIIbI
AJEKTPOJINTA;

- BBIUUCIIATH pH;

- IPOU3BOIUTH PACUET TEIUIOBHIX 3(PPEKTOB XUMUUECKUX MPOIECCOB;

- IPOU3BOJIUTH AHAIIUTUYECKUE PACUETHI,

OLIEHUBATh, KAKUE CBOMCTBA (OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIE) MOTYT IIPOSBIAThH
COEIMHEHUS,

- MCIOJI30BaTh BEJIMYMHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB JUI OIPENEIICHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- [IOHMMAaTh XMMHYECKHE CBOMICTBA OpPraHMYECKUX COECIUHEHHH (B 3aBUCHMOCTH OT HX
COCTaBa U CTPYKTYPHI);

- I0JIy4aTh U CTAOMIM3UPOBATH PA3IMYHBIE TUIIBI JUCIIEPCHBIX CUCTEM;

- (hU3MKO-XMMHUYECKUM METO/1aM aHaJIM3a;

- IPOU3BOJIUTh AHAJIMTUYECKNE PACUETHI;

- IPUMEHATh XUMHUECKUE METO/Ibl B MPO(ECCHOHATBHON 1A TETBHOCTH.

[InanupyembIMu pe3ynbpTaTaMu 00y4eHHUs MO TUCHUIUIMHE (MOAYIIIO), SIBISIFOTCS] 3HAHUS,
yMeHUs, HaBbIKU. [lepeueHb MIaHUPYEeMBIX pe3yJlbTaTOB OOyUeHHs MO AUCLUILIUHE (MOJIYIIO),
COOTHECEHHbIX C IUIAaHUPYEMBIMH pe3yJlbTaTaMU OCBOEHHUS 00pa30BaTeNbHON INpOrpammsl,
npezcTaBieH B Tadnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemble B pe3yinbTaTe U3y4eHUs TUCIUIUINHBI (MOLYJIS)

PGSyJ’ILTaTBI O6y‘IeHI/I$I 110 JTUCIUITJIMHE

Konu Koxzn
Hassanne dbopMmynupoBKa
OroM BO, | dopmymuposka | * iy caropa | KOA
COKPAICHHOC |  pommeTeHIIUN NOCTHKCHUA pe3yiib DopMyIupoOBKa pe3ysbTaTa
KOMIIETEHIUU
Tara
21.05.04
«I"opHoe
JIeo»
Y

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d  BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS



BocnuraTeabpHble 3a7a91

®opMUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPHI

1 ®opMupoBaHMe IPAKIAHCKON MO3MIIUMA M NATPHOTH3IMA

BocnmTanue yBaxxeHUs K HICTOPHU H
KynbType Poccun

Hcropuyeckas namsTh U
IIPEEMCTBEHHOCTH IOKOJICHNH

KynpTypHast HICHTHIHOCTB

2 ®opMupoOBaHNe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

cpene

Bocnuranue s3xoa0ruueckoi KyabTyphl U
LIEHHOCTHOT'O OTHOILLICHUS K OKpY’Karomen

Kusup

OTBETCTBEHHOE OTHOIIICHUE K

OKpY>Karolley cpene u

o0miecTBy

3 ®opMupoBaHHE HAYYHOI0 MUPOBO33PEeHHs U KYJIbTYPbI MbIILICHUSI

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa u
CTPEMJICHUS K 3HAHUAM

CozunaTenbHblil TPy

AXTUBHas KU3HECHHAS o3unuAa

4 (I)OpMI/II)OBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJbTYPbI 06IIIeHHﬂ

PasBurne ymenus 3 QpekTuBHO 00maThCs
U COTPYAHUYATD

Bs3aumomnomors u
B3aHMOYBaKCHUE

I[I/ICL[I/IHJ'II/IHI/IPOBEIHHOCTB

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Huctunnuaa «XuMus» OTHOCHTCS K 4acTh ydeOHoro miana biok 1 Jlucumruimnsl
(Momynu). HucummiuHa OGa3upyercs Ha KOMIIETEHIUSAX, CHOPMUPOBAHHBIX Ha MpPEIbLAyIIeM

YpOBHE 00pa30BaHMSI.

3. O0bem AUCHUNIMHBI (MOAYJIS)

O6bemM uCHUIUIMHBI (MOAYJSl) B 3a4€THBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacoB, BBIIIEJICHHBIX Ha KOHTaKTHYI paboTy ¢ oOydaromumucs (Mo BUIaM

y4eOHBIX 3aHATUI) U HA CAMOCTOATENbHYIO paboTy, IpUBeEeH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
€MKOCTb
Cemectp
Haspanne Ddopma Yacrs (0DO) Y Ddopma
OI10IT obyye- MM Kype AynmuropHas A CPC aTTec-
VI TOpHast
BO HUS (390, (3.E) Beero Taluui
0300) o
mex. | mpak. | 1ma0. IMA | KCP
21.05.04
T'oproe 300 ClL.b 1 4 13 4 0 8 1 0 131 €]
JIETT0
21.05.04
T'oproe 300 ClL.b 2 5 13 4 0 8 1 0 167 €]
JIETT0




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoxyJs) s 3@0

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
TEeKyIero KoHTpoJs st 300

Kox pe- Ko1-Bo yacoB, oTBeIeHHOE Ha
dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyIIEero KOHTPOJIS
00yJeHHUs
1 cemecTp
PAL CobecenoBaHue, 3alInTa
Brenenue B tuciumiuny. P13, HA60DATODHON DAGOTHL
1 | Kiaccsl HeOpraHHUIecKuX P/i4, 1 0 2 20 paTop PaboThl,
o 3alIuTa KOHTPOJIBHOM
COCIUHEHUN PJl4, AGOTH
PJI5, PJI6 P
CobecenoBanue, 3alnTa
ATOMHO-MOIIE oe P, abopaTopHoii pabo
2 T IE/II/IH MOJICKYJISIPH P13, 1 0 2 20 hit I/IpT TKp:TH pl)H ”1]“;1,
yueHue PJIS, PII6 3al1UTa KOHTPOJIBHO
paboTEI
CrpoeHue aTroma u CobecenoBanue,
P11,
3 | mepuoauyeckas cucrema JI.1. 1 0 0 20 pelieHue 3a1a4, 3ammra
P13, P16 N
MemnneneeBa KOHTPOJIBHOH pabOTHI
Xumuueckas CBI3b U PJI1, CobecenoBanue, 3alInTa
4 0 0 0 20 o
CTpOEHHE BEIIeCTBA PJ13, P16 KOHTPOJIBHOM paboTa
P11, CobecenoBanue,
P/12, peuieHue 3aaad, 3amunTa
PJ13, oTyeTa 1o
5 | Pactsopet P14, 1 0 4 20 7abopaToOpHBIM paboTaMm,
P14, 3anIuTa KOHTPOIBHOM
PJ15, P/16 paboThl
OCHOBHBIE 3aKOHOMEPHOCTH P11, CoBeCeIOBANME. SAITA
6 | mpoTekaHMs XMMHYECKUX P/2, 0 0 0 31 COHT OJZI[LHOﬁ ;603,1
MPOIIECOB PJ13, P/16 p p
2 cemMecTp
KonnmuratuBHbie CBOMCTBA PJ1, CobecenoBanue, 3ammra
7 0 0 0 20 N
pacTBOpPOB PJ13, PJ16 KOHTPOJIbHOI paboThI
OKHCHTEEHO- PJ1, CobecenoBanue, 3ammra
BOCCTAQHOBHTEJIbHBIE U PI3, OT4CTOB o
8 P14, 4 0 8 40 7abopaTopHBIM paboTaMm,
INEKTPOXUMUUECKHE
HDOLECChE P4, peleHne 3a/1a4, 3aIuTa
port P/I5, P16 KOHTPOJIBHOH pabOTHI
OHU3UKO-XUMUS TUCTIEPCHBIX PAL CobecenoBanue, 3amuTa
9 CUCTEM Pl2, 0 0 0 40 KOHTPOJBHOU pabOTHI
PJ13, PJI6 p p
DJNeMEeHTHI OpraHMYeCKOM P1, CobecenoBanue, 3amnTa
10 0 0 0 40 N
XUMHUH P/13, P16 KOHTPOJIBHOH pabOTHI
OpraHuueckue u PJ1, CobecenoBanue, 3amura
11 0 0 0 27 N
HEOPraHUYECKHE NOJUMEDBI PJ13, PJ16 KOHTPOJIbHOI paboThI
HTtoro no Tadmue 8 0 16 298

4.2 Copeprxanne pa3aejioB M TeM JMCHUIUIAHBI (Moxyas) aasa 300

1 cemecTp

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHutl.

Conepxxanne Tembl: Benenue B mgucuurmny. I[lpeamer, 3agaud u METOABl XUMHH.
[Ipocteie u cioxxHble BemiecTBa. Kitaccudukamuss mpOCThIX M CIOXKHBIX BemiecTB. OKCHIBL.
Knaccugukanus oxcunos. HeconeoOpasyrome u coieobpasyromue okcupl. Kiaccuduxanus
coyieoOpa3yrommx OKcHaoB. llomydeHne u XUMUYECKHE CBOMCTBa OKCHUI0B. OCHOBaHWUSI.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHMil. XUMHYECKHE CBOWCTBA IIENOYEH,



HEPAaCcTBOPUMBIX M amQoTepHbIXx ocHoBaHui. Kucnorel. Kmaccudukanus kucnor. [lomydenue
KUCJIOT. Xumudeckue cpoiictBa kucior. Comum. Kiaccudukanms coneir. Cpemnue, Kucibie,
OocHOBHBIE coi. CIToCOOBI MX MONYYCHUS U XUMUYECKUE CBOMCTBA. KOMILIEKCHBIE COeTUHEHUSI.
Hx obpazoBanue u ctpoenre. BHyTpeHHss 1 BHEHIHSIS chepbl KOMIUIEKCHOTO coeAinHeHus. CBs3b
XUMUU C APYTUMHU HayKaMu. XUMHUS U SKOJIOTUYECKHUE MPOOIJIEMBI.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHATHUS: TPAJUIMOHHAS W aKTUBHAS JIGKIUS C HMCIOJIb30BAaHUEM
Ipe3eHTalnii; 1abopaTopHble 3aHATH: TJabopaTopHas paboTa.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroroBka k mnabopatopubiM pabotam: "llomydenue xkucnor", "IlomydeHue ocHoBaHwmit",
"ITonydyeHue cosieii" - OTBETHI HA KOHTPOJIbHBIE BOIPOCHl U BBIIOJIHEHUE YIPAXKHEHUN
(HamMcaHue TEOPETUUYECKOM YaCTH OTUYETa) METOANYECKUX yKa3aHUH, BHIIIOJIHEHHUE KOHTPOJIbHOM
paboTHI.

Tema 2 AmomHo-MONEKYIAPHOE YUEeHUe.

Conepxanne Tembl: BemectBo. Buabl xumuyeckux peakiuuii. OCHOBHBIE TOHATHUS U
3aKOHBI XUMHUHU. ATOMHO-MOJIEKYJISIpDHOE Y4YeHHE. ATOMHAs W MOJEKyJspHas macca. Mouib,
MOJISIpHAsi Macca BELIECTBA, B3aMMOCBA3b MAacChl, KOJIMYECTBA U MOJIIPHOM MaccChl BELIECTBA.
XUMHUYECKUH IKBUBAJICHT, (DaKTOP IKBUBAJICHTHOCTH, YHCJIO 3KBHUBAJICHTHOCTH. JKBUBAICHT U
MOJISIpHAsl Macca 3KBUBAJICHTA MPOCTBIX U CIIOKHBIX BELIECTB. 3aKOH YKBUBAJICHTOB.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTMM: JIEKIMOHHBIE 3aHATHUS: TPAAULUOHHAs W AKTUBHAs JICKUUS C HMCIOJIb30BAaHUEM
Mpe3eHTAINIA; Ta00paTOPHEIE 3aHATHS: JIabopaTopHas padoTa.

Bunel camocToATenbHONW MOATOTOBKHM CTYIEHTOB MO Teme: PabGota ¢ muTepaTypoid.
[TonroroBka Kk JrabopaTopHoii padote «OrnpenencHrue MOJISIPHONR MacChl SKBHBAJICHTA METAIIIAY -
OTBETHl Ha KOHTPOJIbHBIC BOMPOCH! (HAMHCAHWE TEOPETHUYECKON YacTH OT4YeTa) METOAMYECKHX
yKa3aHHH, BBIITOJIHEHHE KOHTPOJIHHON paboTHI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema /{.1. Menoeneesa.

Conepxxanne Tembl: OCHOBHBIE H3Tanbl M JAMAJEKTHKAa Pa3BUTHUS MPEICTABICHUN O
CYILIIECTBOBaHUM U CTPOEHUHU aTOMOB. CTpoeHHe aTOMOB: PO, SJIEKTPOHBI, UX 3apsij U Macca.
KBaHTOBBIN xapakTep U3JIy4eHHs U MOTJIOMIeHs SHeprun. Y paBHenue [lnanka. KopnyckynspHo-
BOJIHOBOM Jyanu3M MuKpouacTHll. Jlyanusm 5JI€KTPOHOB M MPHUHIMI HEONPEIeIEHHOCTH.
[TonsTe opbutamu. DnekTpoHHOE oOyiako. KBaHTOBBIE umMCa: TIAaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CTMHOBOE KBAaHTOBOE YKcii0. Dopma s-, p-, d-opOuTtaneit. DieKTpoHHasI
U DJIEKTpOHHO-Tpaduueckas (opmbl cTpoeHuss aroma. [lopsmok 3amolHEHUS AaTOMHBIX
opoutaneit. [Ipunmun IMaynu. [Tpunuun HanmeHbled sHepruu (aBa npasBuiia KiedukoBckoro).
IIpuauun I'yapa. Ilepuonmueckui 3akon JI.M. MenzaeneeBa U €ro TpakTOBKa Ha OCHOBAaHWU
COBPEMEHHOM Teopun CTPOEHHS aToMa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHSTHS: TPAAUIIMOHHAS W aKTUBHAS JICKIUS C HMCIOJb30BAaHUEM
Mpe3eHTAaINIi; Tab0paTOpHBIE 3aHATHS: PEIICHUE 3a/1a4.

Bunapl camocTosITeNbHONM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nurepaTypoil.
Pemenue 3amau mo teme «CTpoeHHE aTOMay, BEITIOTHEHUE KOHTPOIBLHOU pabOTHI.

Tema 4 Xumuueckas c6:3b u cmpoeHue gewecmad.

Conepxanne Tembl: OCHOBHBIE BUJIBI XUMUUYECKO CBA3U. KoBanenTHas cBs3b. [lonsgpHas,
HEMoJsIpHast, MpUMepbl. JJOHOPHO-aKIENTOPHBII MeXaHu3M 00pa3oBaHus CBs3u. HackiaeMocTh
KOBAJICHTHOM CBSI3W, HAINPABIECHHOCTh. MlOHHAs CBSI3b KakK NpPENEIbHBIN CIydall MOJISIpU3aLUN
KOBaJeHTHOM  cCBsizu. [ uOpummsanus  aToMHbIX — opOutanei. Tumbl  THOpHAM3AINH.
[IpocTpaHCcTBEHHOE PACIIONIOKEHUE ATOMOB B MOJIEKYJIaX.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
texHosioru: CaMmocTosiTeNbHas padoTa.

Buabl camocTosiTenbHONM MOATOTOBKM CTYIEHTOB IO TeMe: Pabora ¢ murtepaTypoil,
BBITIOJITHEHHE KOHTPOJIBHOU PaOOTHI.

Tema 5 Pacmesopur.

Copepxanue Tembl: OCHOBHBIE OIPEAEICHUS: PAaCTBOP, PACTBOPUTENb, PACTBOPEHHOE
BemlecTBo. PactBopumocTs  BemecTB. Hacobimennsiii  pactBop. CrnocoObl  BbIpasKeHUs
KOHIIGHTpalMuu pacTBopoB. ['maparHas teopusi pactBopoB [[.M. Menneneea. DHepreTuka
npouecca pactBopeHusi. OCHOBHBIE MOJIOKEHUS TEOPUU DIEKTPOJIUTHUECKON HCCOLMALINU.
PaBHOBecue B pacTBOpax 3JCKTPOIHMTOB. DJIEKTPOJUTHYECCKAs aucconmanus Boabl. bydhepHbie
cucteMbl (kapOoHaT-THApoKapOoHaTHas OydepHas cucteMa MUPOBOro OKeaHa, TOYBEHHBIC
Oydepnsbie cuctemsl). ['uaponn3 conei.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMOHHOE 3aHATHUE: TPAJAMIMOHHAS W aKTHUBHAs JIEKIHUS C HUCIOJIb30BAaHUEM
Ipe3eHTalnii; 1abopaTopHbIe 3aHATH: TaOopaTopHbIE paboThI, pelIeHue 3aay.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nutepaTypoil.
[ToaroroBka k mabopatopHbiM pabotaMm («OrmpeneneHUEe KOHIIEHTPAIMM PacTBOpa IIEIOYH»,
«Omnpenenenue pH pacTBOPOB HEKOTOPBIX BEIIECTBY», «Peakiiun noHHOTO 0OMeHay, «[ uaposu3
coneit. OmpezeneHue peaklMH CPEAbl») - OTBEThHl HAa KOHTPOJbHBIE BOMPOCH (HAMMCaHUE
TEOPETHUECKOM YacTHh OTYEeTa) METOJIWYECKUX yKasaHui. Pemenue 3amau no temam «CrocoObl
BBIpQXEHHSI KOHIICHTpAI[MH pacTBOpa», «oHHO-MoNeKynspHble (MOHHBIE) peakluu OOMEeHa,
BBITIOJIHEHHE KOHTPOJIBHOU PaOOTHI.

Tema 6 OchosHble 3aKOHOMEPHOCTU NPOMEKAHUS XUMULECKUX NPOYECOS.

Conepxanue TeMbl: XUMHUUYECKasi KUHETUKA U KaTtainu3. CKOPOCTh XUMUYECKON pEaKIIUH.
Uctunnas u cpennsas. PakTopbl, BIHSIOMIME HA CKOpOCTh peakuuu. KuHernueckas
kiaccudukanus peakuuil. [lonsatue o mopsiake MonekynsapHocTy peakuuud. KoncTanTa ckopoctu
peaKIMu TMEepPBOro MOPsAKA. 3aBHCHMOCTh CKOPOCTH PEAKIMH OT TeMIeparypbl. AKTUBHBIC
Monekynbl. [Tonstre 00 sHeprum akTuBanuu. YpaBHeHue Appenuyca. [loHstue o karamuse.
Mexanusm nedictBusi KaranusatopoB. [loHsTne o xumuueckoM paBHOBecuu. CMelleHue
paBHOBECHUS NPU U3MEHEHUU KOHIIEHTPALMK, TeMiiepaTypsl, naBineHud. [Ipunuun Jle—IlaTense.
OCHOBBI XMMHUYECKOW TEPMOJMHAMHUKHA. 3aKOH COXpaHEHUs JHEPruu. BHYyTpeHHssT SHeprus,
Teriota u pabora. MaTemaTuyeckoe BhIpaKEHHE MEPBOTO Hayala TEPMOIMHAMHKHU B Pa3HBIX
ycnoBusix (V=Const, p=Const). TermoBoit s¢pdext peaknuu. 3akoH ['ecca U ero cieacTBuUs.
CrangaptHble TemIoThl oOpa3oBaHUs W cropaHusi. OOpaTuMble U HEOOpaTUMBIE MPOIIECCHI.
DopMyTHpOBKa U MaTEMaTUYECKOE BBIPAKEHHUE BTOPOTO Havajia TepMoauHaMuKku. [ToHsTue 00
sHTponuu. [loHsATHE O TEpMOJMHAMMYECKUX IOTEHUHManax. JHeprus l'enpMroinbia. DHeprus
['u60ca. Micrionb3oBaHue STUX SHEPTHM IJIs1 OTMpeIeTICHUsT HAllPaBJICHHOCTH MpoIlecca.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CAMOCTOsTENIbHAs padoTa.

Bunel camocToATenbHONW MOATOTOBKH CTYAGHTOB Mo TeMe: Pabora ¢ mutepaTypow,
BBITIOJIHEHHE KOHTPOJIHHOU PaOOTHI.

2 cemecTp

Tema 7 KonanueamusHule ceoucmea pacmeopos.

Conepxanne Tembl: KoymuratuBHBIE CBOWCTBAa PAcTBOPOB HEAIEKTPOJHUTOB. (OcMoc.
OcmoTHueckoe U OcMOTHYECKoe aaBiieHue. 3akoH Baut-I'odda. 3akon Payns u ero cnencreus
(2-ott wm 3-it 3akoHbl Payns). KosumraTuBHBIE CBOWCTBA PAacTBOPOB  DIICKTPOJIHMTOB.
D0yIIHOCKONUS, KPUOCKOTIHSL.

dopMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIC
TEXHOJIOTHUH: CAaMOCTOsATEIbHAs paboTa.



Bunsl camocTosTeNnbHOW MOJATOTOBKHM CTYIAGHTOB 1O Teme: PaboTta ¢ mmreparypoi,
BBINOJIHEHHE KOHTPOJIBHON paboTHI.

Tema 8 OxkucnumenvbHo-60cCmaHo8uUmenvHble U INeKMpPOXUMULECKUE NPOYECcchl.

Conepsxanne Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBuuBanue
OBP. Tunet OBP. O6mme cBoiictBa MeTamuioB. DOpMbl HaXOXACHUS METAJIOB B MPHUPO/IC.
duznyeckue cBoicTBa MeTaIIoB. Kpucrammueckas permerka MeTaioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pasnuuue B CTPOEHHHM BHEIIHEr0 SHEPreTHUECKOro YPOBHS y METaNIOB U
HEMETaJUIOB. ATOMBI METAJJIOB TJIaBHBIX W MOOOYHBIX moarpymil.llonyyenue meTamioB u3 ux
COCMHEHUN. XHUMHYECKHE CBOMCTBA METAJJIOB. OJIEKTPOXUMUUYECKUU pANle HANPSKEHUM
METaJUIOB. 3HAYEHUE METAUIOB B KU3HMU YEJOBEKA. DJIEKTPOJHBbIE MOTEHIHAIbl. MexaHusm
BO3HUKHOBEHHUS DJJIEKTPOJHOTO TMoTeHnuana. Bogoponmueiii snextpoa. Psn cranmapTHbIX
AJNIEKTPOJIHBIX TMOTEHIMAIOB MeTawioB. [anbBanmyeckuit snement. Omnpenenenue IC
rajnpbBaHnyeckoro snemeHTa J[lanudnga-SAxkobu. Konnenrpamuonnsie menu, pacuer DJIC 1o
dopmyne Hepuera. Kopposusi meramioB. Buasl koppo3un. AHOJHBIE W KAaTOJHBIE MPOIIECCHI,
MPOTEKAIOIIUE MTPU IEKTPOXUMHUUECKON KOPPO3UU METAIJIOB. Bompockl 3Ko10THu, CBA3aHHbIE C
KOppo3uel MeTaisioB. Mepsl 00phOBI ¢ KOPPO3HEH: aHOHOE OKPHITHE (OLIMHKOBAHHOE XKEIe30),
KaTOJHOE TOKpBITUE (TyxeHoe jkene30). Ilporexkropnas 3ammra. OnekTposnu3. CyIIHOCTb
AJIEKTPOJIN3a. DJEKTPOJIM3 PACIUIABOB U PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM AHOJIOM.
3akonbl Dapanes. [IpakTuueckoe npUMeHEHUE IIEKTPOTU3A.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHH TIO0 TEMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJOTUM: JIeKIIMOHHBIE 3aHATHSA: TPAAULMOHHAS M aKTHBHAs JIEKIMS C HCIOJIb30BaHUEM
npe3eHTanmid. JITabopaTopHbIe 3aHIATHS: Ta0OPATOPHBIE paOOTHI, PeIICHUE 3a7ad.

Bunel camocTosTenbHONW MOATOTOBKU CTYAEHTOB 1Mo Teme: OTBEThl Ha KOHTPOJBHBIC
Bompochl. [loaroroBka k JsaboparopusiM pabotam ("OKHUCIUTETHLHO-BOCCTAHOBUTEIIbHBIC
peakuun", "OO6mme cBoricTBa MeTauioB", "I'anpBannveckue 3neMeHThl", "Koppo3us metamios",
"OnexTpoau3") — OTBEThl Ha KOHTPOJIbHBIE BONPOCH! (HAIMCaHUE TEOPETUUECKON YacTH OTYeTa)
METOJMYECKUX yKa3aHUH. Pemienue 3a7a4, BBIMOIHEHHE KOHTPOJIBHON pabOTHI.

Tema 9 Quzuxo-xumus OUCNEPCHBIX CUCTNEM.

Conepxxanne Tembl: OcHoBHBIE Tpu3Haku aucrnepcHeix cuctem ([C). Jlucnepchas
cucreMa, AMCIeprupoBaHue, JUclepcHas gas3a u IMCIepcuoHHas cpefia. XapakTepHble IPU3HAKU
JC: rereporeHHOCTh M AMCIEPCHOCTh. CBA3b JUCIEPCHOCTH C Pa3MEpOM YacTHII; yAeIbHas
nosepxHocTh. Knmaccudukamus [IC: mo aucrnepcHOCTH, MO arperaTHOMY COCTOSHHUIO, I10
MexdazHoMy B3auMoaercTuIo. [lonyuenne komionaHbx cucteM. ONTHYECKUE U MOJIEKYIISIPHO-
KUHETHYECKHE CBOMCTBA. DJIEKTpUUYECKUE CBOICTBA, CTAOMIM3alUs M KOAryJsius 30JeH.
CrpykrypHo-Mexannueckue coictBa JIC. MukporereporeHHble 1 rpy00AUCIIEPCHBIE CUCTEMBI.
[TpupoaHble reTeporeHHble CUCTEMbI (IIPUPOJHBIE Cpelbl U KHUBBIE OpraHu3Mbl). MeToabl
AQHAINTUYECKOM XUMUHM (TPOBEACHHE XUMHUKO-aHAJIMTUYECKOIO aHajau3a MPHUPOAHBIX Cpen).
BeinonHeHne OCHOBHBIX XMMUYECKHX J1a00paTOPHBIX ONepaluii i IPOBEJCHUS T€OXMMHYECKIX
uccienoBanuii. [lpumeHnenune QU3NKO-XUMHUYECKHMX METOJOB B MpodeccruoHanbHON cdepe
(9xonoruveckasi 6€30MacHOCTb).

@®opMBl U METOJbI NPOBEACHUS 3aHITUH 1O TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CaMOCTOATEeIbHAs paboTa.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB 1o TeMe: Pabora ¢ muTepaTypoi,
BBINOJIHEHHE KOHTPOJIBHOM paboTHI.

Tema 10 Onemenmol opeaHuuecKou Xumuu.

Conepxanne tembl: [IpenMer opraHMYecKO XMMHUU. 3HAYEHHE OPraHUYECKON XUMUH.
Kpatkuii 0030p BO3HHKHOBEHHMS M DPa3BUTUS OPraHUYECKOW XMMHUHU. TeopHs XHUMHUYECKOTrOo
ctpoenss A.M. byrnepoBa M ee 3HaueHHEe B OpraHudeckor xumuu. Ilpupona cBs3um B
opranmdeckux coenuHeHusax. Knaccudukanus opranmdeckux coenuHeHunil. DyHKIMOHAIbHBIE



xapakTepucTuaeckue rpynmnel. Kmaccudukanus opraHndeckux peakiuil. Peakuuu 3amenieHus,
MIPUCOCTUHEHMSI, OTIICTUICHHS, IEPEerPYNIUPOBKH. PaiukanbHbIe 1 MOHHBIC PEAKITHH.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa30BaTeNbHBIC
TEXHOJIOTHH: CAaMOCTOsTEIIbHAs padoTa.

Buabl camocTosiTenbHONM MOATOTOBKM CTYJIEHTOB IO TeMe: Pabora ¢ murepaTypoil,
BBITIOJITHEHHE KOHTPOJIBHOU PaOOTHI.

Tema 11 Opeanuueckue u HeopeaHuieckue noauUMepbl.

Copnepxanue Tembl: OCHOBHBIE MOHSATUS BBICOKOMOJEKYJISApPHBIX coeauHenuit (BMC):
IIOJIUMEDP, OJINTOMEpP, TJaBHAas LElb, MAaKPOMOJIEKYJd, JJIEMEHTApHOE 3BEHO U CTEICHb
nojauMepu3ayy. BearmunHa MoieKkynspHON Macchl U pazmepbl Mosiekyn BMC. Knaccudukarus
BMC 1o npoucxo01eH1I0, XMMHUYECKOMY COCTaBy, IPUPOJE AaTOMOB, BXOIAIIUX B IVIABHYIO LIETIb,
no (opMe MaKpoOMOJEKYJIbl, B 3aBUCHMOCTH OT TPUPOABI M PACIIOIOKEHUS 3JIEMEHTapHBIX
3BEHbEB B MakpoMoJekyJe. Kiaccudukarys HoaMMepoB 10 UX MOBEJIECHUIO IIPU HarpeBaHUU U 110
metony cuHteza. Ctpoenne BMC. Monomep, nonumep, aneMeHTapHoe 3BeHO. [lpupoaHbie u
cunrernueckue BMC. benku, nemmonosa, kpaxman. HaOyxaHue moJIMMepoB, CTENEHb
HaOyxaHus. HaOyxaHue B TEXHOJOIMM MNMILEBbIX Mpou3BoAcTB. OOmas XapakTepUCTHKa
pPacTBOPOB MOJIMMEPOB: OCMOTHYECKOE AABJIEHHE U BSI3KOCTh. 3akoH Bant-I'odpda u ypaBHeHue
[lItayagunrepa. BeicanuBanue M KoauepBauus. BbICOKOMOJIEKYIISIPHBIE JJIEKTPOJIMTHL. benku u
CBOWcTBa MX pacTBOpoB. PuOpuuIApHBIE U TIOOYIsApHbIe Oenku. Bszkocts m pH cpensl.
HcnonszoBanne BMC yist 3auThI 3071€H U TIpH (PIOKYIISIIUN CTOYHBIX BOJI.

@opMbl U METOABl IMPOBEACHUS 3aHATUH O TeMe, NpUMEHseMble 00pa30BaTelIbHbIE
TEXHOJIOTHH: CAMOCTOATEIbHAs padoTa.

Bunsl camocTosTeNbHOW MNOJArOTOBKM CTYAEHTOB 1o Teme: Paborta ¢ mmreparypoi,
BBITNIOJIHEHHE KOHTPOJIBHON PabOTHI.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHIAUMH OOYYAKIIUMCH IO M3YYEHHI0 IMCUMIVIMHBI M 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTenbHasi paboTa BKIIIOYaeT paboTy ¢ yd4eOHOW M HayyHOW JUTEpaTypou Npu
HOJrOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIMSIM U K 3Kk3aMeHy. CamocrosrenbHas pabora
NPOBOTUTCS C IENBI0: CHCTEMAaTH3allMd W 3aKpeIUICHUs, YIIyOJeHUS ¥ pacIIupeHus
TEOPETUYECKUX 3HAaHUM M TNPAKTUYECKUX YMEHMH, NpUOOpeTaeMbIX CTyJAEHTaMH B XOj€
AyJIUTOPHBIX 3aHATHI; (OpPMUPOBAHHS YMEHHH WCIOJIB30BATh CIEHUANBHYIO JUTEPaATypYy;
pasBUTHs TO3HABATEJIBHBIX CIIOCOOHOCTEH M aKTHUBHOCTH OOy4aromuxcs; (HOpMUPOBaHMS
CaMOCTOSITEIbHOCTH MBIIIICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camMopealM3allii; pa3BUTUS MCCIIENOBaTeNbCKUX YyMeHud. CamocrositenpHas paloTa mpu
W3yYEHHUH JUCIUTIUTIHBI TTOIPpa3IeNsieTcsl Ha TpY BHUIA: 1) ayauTopHas caMoCTosATeNNbHas paboTa
(BBITIONTHEHUE JTa0OpaTOpHBIX paboT); 2) caMocTosATeNbHas paboTa TOA  KOHTPOJIEM
npernoaBarens (IMJIaHOBbIE KOHCYJIBTAIllMH, SK3aMEH); 3) BHEayJUTOpPHAs CaMOCTOSTeNbHAs
paboTa mpu BBIMOJIHEHUH CTYJEHTOM JIOMALIHMX 33JaHUN y4eOHOrO W TBOPUECKOrO Xapakrepa
(ToATOTOBKA K JIEKIUSM, WHIWBUAyaJTbHBIE PabOTHI MO OTAETBHBIM pa3/ielnaM COJCpKaHUs
JMCLUTUIMHBL, TOATOTOBKA K AK3aMEHY).

JIJ1s1 TTOATOTOBKY K JIAOOPATOPHBIM 3aHATUSM HEOOXOIMMO MCIOIH30BAThH METOTUIECKUE
ykazaHus (Ja00paTOPHBIM MPaKTUKYM) K BBIMOJIHEHHIO JIAOOPAaTOpHBIX padoT. Kaxawlil paznen
METOJUYECKUX yKa3aHUH (JJabopaTOpHOIro MPAaKTUKyMa) 3aKaHUMBAETCS IEPEYHEM KOHTPOJIBHBIX
BOIPOCOB, HAa KOTOphlE HEOOXOAWMO OTBETUTh IMUCBMEHHO U O(GOPMUTH B OTYET B BHJIE
TEOPETHUECKOM TJ1aBbl K KOHKPETHOH J1abopartopHoii padote (['maBa 1 Teopernueckas yactsb).



CTyneHT 3auimaeT oT4eT WHANBUYAIbHO.

JlomycKoM K BBIMOJIHEHUSI 1a00paTOPHBIX padoT SBISIETCS IPOXO0KACHUE HHCTPYKTAXKa 110
TeXHUKe Oe3omacHocTH (1-e 3aHsATHe) U 3HAaHHE TEOPHH U X0Ja dKcrepuMeHTa. CTyIeHT TOJKEeH
OBITH TOTOB K K&XXJIOMY 3aHATHIO - BBINOJHSET TEOPETHUECKYIO0 YacTh W 3allUILNAeT ee IMepel
IPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HA BOTIPOCHI).

JlaGoparopHasi paboTa BBIIOTHSAETCS CTYACHTOM B ayJUTOPHH. Pe3ynbraTel 1abopaTopHOH
paboTel oopMIAIOTCS B BHIE OTHENbHOM TnaBel (['maBa 2 DkcrnepuMeHTalbHAs YacTh).
OKCcrepuMEeHTalIbHAas 4YacTh BKIIIOYAET XOJ pPaloThl, pe3yjibTaThl OMbITAa (MOJTBEPIKIAIOTCS
XUMHUYECKHMHU PEAKLUIMH, pacyeTaMu ), HaOJIr0I€HUS ¥ BHIBOIBL.

JlabGopaTopHas paboTa pa30MBaeTCss Ha HECKOJIBKO TAIOB (BBIMOJIHACTCS B (hOopMe Keiica):

| - Kamepanphbiii otan | (uiaHupoBaHue) - a) HTOCTAaHOBKA IIeJIeH 1 3a7a4 padoThI, 000D
JUTEepaTypbl U HANKMCAHHUE TEOPETUYECKOW YacTH OT4YeTa, C HCIOJIb30BAHHEM KOHTPOJBHBIX
BOIPOCOB N0 TeMe; 0) cocTaBieHHE IIaHa paboThl (MPEAyCMOTPEHHOTO METOIUKO); B)
MOJTyYeHUE JI0MYCKa K BBIIOJIHEHHUIO J1a00paToOpHOil pabOTHI.

Il — Kamepanpupiii 3tam 2 (3KCHEPUMEHTAIBHBIN) — a) BBINOJTHCHHE pPabOT
(mpeyCMOTPEHHBIX METOAMKOI); 0) 00paboTKa pe3yabTaTOB AHAIUTHYECKOTO OINpEaSICHUS
(BBIp@XKEHHE PE3yJIbTATOB Yepe3 KOJ-BO, MACCY, KOHIIEHTPAIIUIO, MAaCCOBYIO JIOJIO BEHIECTBA U
mp., COTJIACHO METOJMKE); B) MPOTOKOIMPOBaHWE HAOIIOACHMM, (HOPMYIHUPOBKA BHIBOJIOB; T)
MOJTrOTOBKA OTYETA.

Il — 3amuTa oTyera (MHAMBUAYAIILHO).

KoHTpobHbIe BONPOCHI VI CAMOCTOSITEIbHOI OLIEeHKH Ka4ecTBAa 0CBOEHHs y4eOHO0it
AUCHHUILIHHBI

Yro takoe okcuapl? Kak ux kiaccuuuupyroT o XMMUYECKHM CBOMCTBaM?
Uto Takoe ruApOKCHIbI?
Knaccugukanus ruipokcuioB.
UTto Takoe OCHOBHOCTh KUCJIOThI, KUCJIOTHOCTh OCHOBAHUSA?
Haiite onpenenenue conu. Knaccuduxanus comnen.
Kakue KucioTel 00pa3yroT KUCIbIE COTH?
Kakue ocHoBaHus1 00pa3yroT OCHOBHBIE COIH?
XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKyJia?
[TpocThie u crnokHbIE BelecTBa?
. Xumuueckue Gpopmysbl BEIIECTB?
. 3aKOH ITOCTOSIHCTBA cocTaBa’?
. OTHOCHTENbHAS AaTOMHASI U MOJIEKYJISIpHAsl Macca, MoJIsipHast macca?
. [locTosinnas ABorazipo?
. Ilepuoanueckuii 3akoH Mennaeneena?
. 3axoH I'eii-JIroccaka?
. 3akoH ABoraipo?
. Monsipublit 00bem raza?
. YpaBuenue Knaiinepona?
. YpaBHeHnue Meneneena?
. Hanmmure nonHeie 21eKTPOHHBIE KOHPUTYPALUK aTOMOB 3JIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.
21. Hanmmmre 51neKTpOHHBIE KOH(DHTYpAIlH aTOMOB XJI0pa U Mapradna u noHos CI" u Mn?*,
22. HanumuTe 351eKTpOHHYI0 KOH(pHUTyparuo aToMoB Gocdopa 1 BaHaaus. SABisioTcs iu
OHM aHaJloramu?
23. HanumuTe 351eKTpOHHYI0 KOH(PUTypaluio OepuilIus U yKaKUTe JIeMeHThI-aHaioru. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUEHUEM HOMepa nepuoja’?
24. TlpuBeauTe 3JIEKTPOHHYIO KOHPUTrypanuio Kainus. [TokaxkuTe, Kak H3MEHSIOTCS CBOICTBa
3JIEMEHTOB NEPH0/1a, B KOTOPOM HAaXOUTCS KaJIUM.
25. Hanummre 51eKTpoHHbIe KoHpurypanuu atomos Fe u F, a Takoxe nonos Fe?*, Fe3* u F-,
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26.
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YKaxkuTe, y KaKUX U3 HIDKE IPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSI3U UMEIOT
nossipubid xapakrep: Fz, CO, Ho.

YKakuTe MOCIeI0BATEIILHOCTh BO3PACTAHUS JIEKTPUIECKOTO0 MOMEHTA JUTIONS Y
cessei: B-N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJCHTHOCTH Hoaa u pochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSIX.
VKaxuTe MeXanusM o0pa3oBaHus cBa3el B none ruapokconus HzO'. Kakyro
BaJICHTHOCTh HMEET KHCIIOPOJI B 3TOM HOHE?

Kakyro nmpoctpancTBeHHYI0 KOH(pHTrypanuto umeroT Mosiekyisl BaCly, PbCly, PbCls, Bro,
AsHz, HoTe, CF4, GeHa, PCls, SBrs? Kakue U3 3THX MOJICKYIT MOJSPHBI?

OcHoOBHBIE CBOMCTBA MPOSBIISET BBICIIUI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapusl,
yraepoja?

Kak u3meHstoTcst CBOMCTBAa THAPOKCUAOB, 00pa30BaHHBIX METaNIaMU TJIaBHOM
noarpynmsl II rpynmel, mpy yBeTWYSHUH 3apsiaa siipa aTOMOB?

W3menures nmu cBoiictBa BemiectB B psy NaOH — Mg(OH), — AI(OH)3?

UYem 00ycoBIeHa AITIOTPOIHS?

B yem 3akmtogaroTcs cBoiicTBa aM(OTEPHBIX THIPOKCHU]IOB?

Uemy paBHA MOJIIpHAsi KOHIICHTPAIUS YKBUBAJICHTA, MOJIIpHAs KOHIICHTparws ¥ TuTp 20
% pactBOpa cynbdara MarHus?

Kaxoif 06beM pacTBOpa cepHOil KMCIIOTHI TIIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nodeit
H2SO4 88 % Ham0 B34Th JUIsl MPUTOTOBJICHUS pacTBOpa KUCI0TH 00beMoM 300 cm®,
mwiotHOCTHIO 1,3 r/cM®n maccoBoit moneit H2SO4 40 %?

B BognoM pactBope crynenuyato auccouuupyet: K2SOs, KaS, H2S, NaxSOs.
Peakiiuu nonHoro oOMeHa UayT 10 KOHIA B Pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYISIPHOE U MIOJTHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHmi0: CO3%> + 2H" — CO; + H0.

Heiitpansayto cpeny umeet Boaubiid pactBop: NaNOs, FeSO4, NazS.

Kuc1oTHOCTD 1MOYBBI MOKHO yBeaHunTh BBeaeHHe pacTBopa: NH4NO3z, NaNOs, NaCl,
NaxSOs.

Kakwue pactBopsl HazbiBatoTcs Oydhepuasivu? [IpuBennuTe npuMepsi.

Yro Takoe OydepHas eMKOCTb, U OT KakuX (haKTOpOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHu3M JeicTBUS OyPEepHBIX CUCTEM?

[TpuBectu ypaBHeHus uig pacueta pH OydepHBIX pacTBOpPOB.

KaxoBo 3nauenue 6ydepHbIx cuctem?

Beraucnuts pH dhopmuatHoro OydepHoro pactsopa, B 171 KOTOPOTO COEPIKUTCS TTO
0,1M HCOOH (K = 1,8%10).

Beruucnuts pH aneratnoit 0ydepHoit cmecu, conepsxkaiueit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

BbaucnnTh MOJISPHYIO KOHIIEHTPAIIUIO PacTBOpPa MypaBbHHON KUCIOTHI, eciu pH =3, a
Kue = 1,8%10,

I'maponus mpotekaet npu pactBopennd B Boze: CaBrz, Ba(NOs)2, Na2SOs, AICI5?
Bopa. CsoiicTBa BOOEL.

OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Iporeccel, mpoTekarome Ipu pacCTBOPEHUH, TETUIOBOM A(HEKT pacTBOpEHHU .
Teopust SMEKTPOTUTHUECKON TUCCOIHAIINY.

CTeneHs TUCCOIHAIIAH.

CunpHbIC U ClIa0bIe DIEKTPOIIUTHI.

KoncranTta nuccounanuu. 3akoH pa3Benenus OcTBaibia.

3aKOH ANEKTPOHEHUTPATHHOCTH PACTBOPA IIIEKTPOIIUTA.

HNoHHOE npoun3BeIeHHE BOBI.

Bonopoansliit nokaszares.

OHeprusl.

BryTpeHHsIsI SHeprus.



64. Ternora.

65. PaGora.

66. IlepBoe Ha4anO TEPMOIUHAMUKH.

67. 3aK0H 3KBUBAJICHTHOCTH TEIUIOTHI U pabOTHI.

68. DHTANBIN.

69. TeruoBo# A (HEeKT XMUMUIECKON peaKIIuu.

70. 3axon I'ecca.

71. DHTpOTHSL.

72. Bropoe Havano TepMOIMHAMUKH.

73. CBoboanas sHeprus [ mb60ca Kak KpUTEPH HAPaBICHHOCTH IIpoliecca.

74. CKOpOoCTh XUMUYECKON pEAKIIMHU. 3aBUCUMOCTb CKOPOCTH XUMUYECKONW PEAKIIUU OT
KOHIEHTPALlUU PEearupyroINX BEIIeCTB.

75. KoHcTanTa cKOpOCTH peakiuu. MoJIeKyIspHOCTh U TOPSIIOK PEaKIUH.

76. Karanutnyeckue peakiuy. [ OMOTe€HHBIN M reTEPOreHHBIN KaTalu3.

7'7. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN peakiuu OT TeMneparypsl. TemnepaTypHas
3aBHCUMOCTbH KOHCTAHTBhI CKOPOCTH PEaKIIHH.

78. DHeprus aKkTUBAIMN XUMUYECKOW peakuu. Teopusi akTHBUPOBAHHOTO KOMILIEKCA.

79. Xumnueckoe paBHoBecHe. KoHcTaHTa paBHOBeCHS.

80. dakTopsl, BIHSIONIAE HA cMeeHue paBHoBecHs. [Ipuniun Jle-1laTenbe.

Pexomennanum mo padore ¢ auTepaTypoi

B yueOHbIX MOCOOMSX, yKa3aHHBIX B OCHOBHOH JMTEpaType B TOH WJIM HHOH Mepe
PAacKpBITO COJIepKaHuE LIEHTPAJIBHBIX TEM HacTosIel pabodeil mporpammel. [loMumo u3zyuenus
OCHOBHOHM JIMTEPATypbl MO JUCLMIIMHE «XHUMHUA», CTYIEHTY PEKOMEHIYETCS H3y4UTh
JIOTIOJIHUTEIIbHYIO JINTEPATYPY

5.2 OcobennocTn opranu3anuu OOy4YeHUsl JJIs JHUI € OrPAHNYEHHBIMU BO3MOKHOCTIMH
3/10pPOBbSl U HHBAJU/0B

[Tpu HE0OX0MMOCTH 00YYAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBATUJIOB (IO 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(popMalus B JOCTYNHBIX (pOpMax ¢ y4ETOM MX UHAMBUAYAIbHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B IeyaTHOH (hopMe yBeTMUeHHBIM IIPU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIWBUIYaAJIbHBIC KOHCYJIbTalun C IMPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CITyXa: B ieyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOIO JJOKYMEHTA;
UH/IMBU/YyaJIbHbIe KOHCYJIBTAllMM C IPHUBICYEHUEM CYpAONEPEeBONUMKA; HHIUBUAYaJIbHbIC
3a/1aHUsA, KOHCYJIBTALMU U JIP.

- JUTs1 JIUI] C HApYLIEHUSIMU OTIOPHO-/IBUTaTEJILHOTO alllapaTa: B eyaTHo# ¢opme; B hopme
SJICKTPOHHOI'O JOKYMCHTA; UHANBUAYAJIIBHBIC 3alaHN s, KOHCYJIbTAlUU U JIP.

6 ®oHI OLEHOYHBIX CPEICTB JIfl MPOBEIeHUS TEeKYILIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAKOIIMXCH 10 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO jns arrectauuu oOydarommxcss Ha
COOTBETCTBUE MX IMEPCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUTMHE (MOAYIIO) CO37aHbl (POHIIBI OLIEHOUHBIX CPeACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJANYECKUE MATEpHUasbl, OINPEAEISIIONME IPOLEAYPhl OLCHUBAHUSA 3HAHWM, YMEHHMH U
HaBBIKOB, a TAK)KE KPUTEPUH U ITOKa3aTe I, He0OOXOAUMBIE JIIsl OLIEHKH 3HAaHUH, YMEHUH, HABBIKOB



U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIMHA B  MPOILECCE OCBOCHUS
00pasoBaTenbHON MTPOrpamMMBl, TipeAcTaBieHb! B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas numepamypa

1. Hprok, B.I'. Opranuveckas xumus : yaeOHuk st By30B / B. I'. IIprok, B. I'. Kapues,
B. II. Xuna. — 3-e uzn., ucrnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2025. — 491 ¢. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-08940-0. — Tekct : 9IeKTpOHHBIA //
Oo0pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/557448 (mata
obpamenus: 15.05.2025).

2. OOmas u HeopraHuyeckas Xumus: ydeOHMK Uit By30B/ 3. T. OranecsH,
B. A. ITonkos, JI. U. Illep6akoBa, A. K. bpens ; nmox pemaknueii J. T. OranecsiHa. — 2-¢ u31l.,

nepepab. u gom. — MockBa: WM3marensctBo IOpaiit, 2025.— 558 c.— (Beicmiee
obpazoBanue). — ISBN 978-5-534-16033-8. — Tekct : snexrponHbiid // OOpa3zoBarenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560228 (mata oOpamieHus:
15.05.2025).

3. Pocun, U.B. OO6mas u Heopranuveckas xumus B 3 T. T. 2. Xumus s-, d- u f-
a1eMeHToB : y4ueOnuk nans By3oB/ . B. Pocun, JI. JI. Tomuna. — Mocksa : W3narenbcTBo
FOpaiit, 2024. — 492 ¢c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02292-6. — Tekcr
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/536242 (nara obpamenus: 15.05.2025).

4. Pocun, W.B. OO6mas u HeopraHuveckas xumus. OOmas Xumus : ydeOHHK /
W. B. Pocumn, JI. [I. Tomuna. — Mocksa : U3natensctBo FOpaiit, 2025. — 426 c¢. — (Bwicmiee
oOpazoBanue). — ISBN 978-5-534-19149-3. — Tekct : snektpoHHb // OOpa3oBaTenbHas
mwiatpopma FOpait [caiit]. — URL: https://urait.ru/bcode/556025 (mata oOpamieHus:
15.05.2025).

7.2  /lononnumenvnasa numepamypa

1. BBICOKOMOJNIEKYSIPHbIE COEJUHEHUS : YYeOHMK M NPAKTUKyM JJii BY30B/ TOJ
penakmueit A. b. 3esuna. — Mocksa : M3marensctBo HOpaiit, 2024. — 386 c. — (Bwicmiee
oOpa3zoBanue). — ISBN 978-5-534-19464-7. — Texkct : asnexkTpoHHbId // OOpazoBaTenbHas
wiatpopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/556502 (mata oOparueHus:
15.05.2025).

2. Crach, H. ®. CrpaBouHHK 110 0011 U HEOPTaHUYECKON XUMUH : YICOHUK IS BY30B /
H. ®. Crace. — 4-e uszn. — MockBa : WznatensctBo HOpaiit, 2025. — 92 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkcr : snekrpoHHbId // OOpazoBaTenbHAs
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561284 (mata oOparieHus:
15.05.2025).

3. ®usznyeckas u kowtonaHas xuMus. B 2 u. Yacts 2. Komnonnnas Xxumust : y4eOHUK A5
By30B / moxx pexakiueit B. HO. Kontoxosa, K. U. [TonoBa. — 2-¢ u3x., ucnp. u gom. — Mocksa :
N3znarensctBo KOpaiir, 2025. — 309 c¢. — (Briciiee obpazosanue). — ISBN 978-5-534-06720-0.
— Tekcr : onexktponHwiii // OOpa3zoBatenbhHas mnatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563889 (nara obpamenus: 12.03.2025).

4. XaxanuHa, T. . Xumus okpyxatomiei cpensl : yueOHuk 171 By30B / T. M. XaxanuHa,

H.T. Hukutuna, U. H. IleryxoB. — 3-e u3a., mepepald. m jom. — Mocksa : HM3garenscTBo
FOpaiit, 2025. — 233 ¢. — (Bwicmee obpaszosanue). — ISBN 978-5-534-00029-0. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/559624 (nara obpamenus: 15.05.2025).



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

[NoctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6pasoBarenbHas miathopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OubOmmoreka wuM. b.H.EmpnuHa (06a3a [OaHHBIX —pa3IMYHBIX
npodeccuoHambHBIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/
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8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe IUCHUIUVIMHBI (MOIYJIf]) W Iepe4YyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJb3yeMbIX NMPH OCYILECTBJIEHUN 00pa30BaTEeIbHOIO
npouecca no JMCUMIvInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e [IpoekTop

o AkBanuctuiitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep M-500 Ga3oBsIit

e [lIxad cym-writ CHOJI 58/350(31€KTpoH. ,cTaIh,BEHT-P)
[IporpammHoe 00ecIIeUCHHE:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kon u popmynmpoBka KoMIETEHIIN
Hazpanue OIIOII BO, AL 1 bopmymp H Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS
COKpaIIEHHOE u KOMITCTEHITHU
21.05.04 «"opHoe men
o»
T

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoITy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUara3oH KpUTEpUEB
OLICHUBAHUS PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHLHOY, «XOPOLIO», KOTIHIHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Tabnuia 3anosiHgeTcs B COOTBETCTBUM ¢ pazzaenoMm | Pabodeil mporpaMmbl IUCHUIIIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE (MOYIIIO)

HaumeHnoBaHue 011eHOUHOTO Cp
€JICTBA U MPENCTABIECHHE €TI0 B

DOC
KonTponupyemsle muiaHupyeMele pe3yaspTaTtsl 00 | KonTponupyemble TeMbI 1 m
OMEX
yYUCHHS WCUIUTUTUHEI p
TOYHAS
Texyutuit KOHTPOTH | .
Y P aTrecra
st
3aouHas popma oOydeHHs
P/1 3HaHue : QyHIaMEHTAIbH Kontpo
bIX Pa3/eNoB XUMHH, B 00 | | | BBeZieHHe B QUCIIHILT CobecenoBanue JbHAS pa
‘bEME, HEOOXOZUMOM JIJIS uny. Kitacesi Heoprammue oora
OCBOGHHSI XUMHUECKHX OC | opon coenmuennii
HOB B DKOJIOTUH U IPHPOL Cobecenopanue Tecr
OTI0JIb30BAHMS; XUMHYECK
UX CHCTEM: PaCTBOPOB, Ka Co6 Konrpo
TAJIN3aTOPOB U KAaTAJIUTHY 00CCEA0BAHUC JbHasA pa
1.2. ATOMHO-MOJIEKYJISAPH GoTa
€CKHX CHCTEM, JUCTIEPCH
oe yueHHe
BIX, JIEKTPOXUMHUYECKHE CoBeceronane Tecr
CHCTEM; OCHOB XUMHYECK A
Ol TEPMOJIMHAMUKH U KU KorTpo
HETUKH: YHEPTEeTHKU XUM
p 1.3. CTDOeHMEe aTOMA I Tie CobecenoBanne JBHAS pa
WYECKHX MPOLECCOB, XM 2. LTp 6014
MaecKkoro u (pasoBoro pas | PHO/MIECKas cuctema J1.
H. Menneneesa
HOBECHSI, CKOPOCTH PeaKi| CobecenoBanue Tecr
WU 1 METOJIOB €€ PETYJIHP
OBaHUsI, KOJIe0aTeIBHBIX KoHTpo
peaxknyu; peakKinOHHOU C CobecenoBanue JBHAS pa
noco6HocTH BemecTs; e | 1.4. XuMudeckas cBs3b U 60Ta
PHO/IMYECKON CUCTEMBI A1 | CTPOEHHE BEIllleCTBA
€MEHTOB; IT0JIUMEPOB, OJI CobecegoBaHue Tect




HUIroOMEpOB 1 UX CUHTE34a; p

Koutpo

€aKINOHHOH CIIOCOOHOCT CobecenoBanue JIbHAS pa
M BEIIECTB; CBOMCTBA BEII] 1.5. PacTBopI oora
€CTB.
CobecenoBanue Tect
Kontpo
1.6. OcoBHele 3akonome | COOScesoBatme JIbHAS pa
PHOCTH MPOTEKAHMS XMMH bora
YEeCKHX MPOLECOB
P CobecenoBanue Tect
Kontpo
CobGecenoBanue JIbHAS pa
2.7. KonauraTuBHBIE CBO 6ota
JICTBA pacTBOPOB
CobecenoBanue Tect
Kontpo
2.8. OkucmutensHo-ocer | Codecenobanme JIbHAs pa
AQHOBUTEINFHBIC M AJIEKTPO bora
XUMHYECKHE MPOIIECCHI
P CobecenoBanne Tect
Koutpo
CobecenoBanue TBHAS pa
2.9. OU3NKO-XUMHUS TUCTT 6ota
€PCHBIX CHCTEM
CobecenoBanne Tect
Kontpo
CobecenoBanne TBHAS pa
2.10. DneMeHTHI Opranuy GoTta
€CKOH XUMUU
CobecenoBanne Tect
Kontpo
CobecenoBanue JBHAS pa
2.11. Oprannyeckue u He 60Ta
OpraHUYecKue MOJIUMEPHI
CobecenoBanue Tect
P/12 3HaHMe : TEOPETUIECKHUX
acrekTos npumeHenus me | 13- PacTBoper CobecenoBanue Tect
TOA0B 0TOOpa Mpob u aHa 60
JUTHYECKOro onpejetenn | 0 Y CHOBHBIC SAKOHOME Co6 T
5 BeIeCTB B KOMITOHeHTa | PHOCTH MPOTEKAHHS XUMH obeceioBaHne ecT
X OKpyKaromeii cpespl (H | —CCKUX TPOICCOB
OpPMAaTHBHO-METOIIUYECKY
10 0a3y, MOPSIOK BEITIOH
eHHst paboT, MPOTOKOMAP | 5 9 Dysuko-xumus auen |~ T
obecenoBaHne ecT
OBaHHUEC 3TAIOB dKCICPUM ePCHBIX CHCTEM o
€HTa), B COOTBETCTBUH C 3
ajadyamMu B po¢eCcCuoHamn
BHOH JIESATENHLHOCTH
PJ13 YwMmenue : nmpoBoauTh pac | 1.1. BBegenne B quctmmmn Kontpo
A POBOIUITH P A A Kontpomnsnas pador p
YeThl KOHIICHTpAuu pacT | uHy. Kitaccel Heopranuye a JBHAS pa
BOPOB Pa3IMYHBIX COEANH | CKUX COCIMHEHUI 6ora
€HUI1, OIpeNeIIATh U3MEHE 12, A K 6 KonTpo
N .2. ATOMHO-MOJIEKYJISIPH HTPOJIbHAS T
HUE KOHIICHTPALWH MPH IT OMHO-MOJICKY ISP OHTPONBHAA paboT o ag pa
oe yueHne a
POTEKaHUH XUMHUYECKUX P 6ora
CaKLMH, OIPEACIATh TePM | .3, CTpoeHHE aTOMa U T1e Kontpo
Kontpomnsnas padot
OANHAMUYCCKUE XapaKTEP | pyonuueckas cuctema Jl. JIbHas pa
HUCTUKH XUMHNYCCKUX peaK n. MeHHeHeeBa a oora




LM 1 PAaBHOBCCHBIC KOHIY

1.4. XumMu4ueckas CBSI3b U

Konrponbnas pabor

Koutpo

SHTpALM{ BEILECTB, IPOB JbHAs pa
CTPOCHHE BEIIECTBA a
OJIUTH OYHCTKY BELIECCTB B 60Ta
1a00paTOPHBIX YCIOBHUSX, KoHThonsias pabor Kontpo
onpeenATh ocHOBHBIE D1 | 1.5. PacTBOpEI . ™ p JbHas pa
3UYECKUE XapaKTEPUCTUK oora
1 OPTAaHUYICCKUX BCILECTB | ].6. OCHOBHBIC 3aKOHOME Kontpo
Kontponpras pador
PHOCTH NPOTEKAHUA XHMH | TBHAS pa
YECKHMX MPOIIECOB Oora
Kontpo
2.7. Komnurarusasie cBo | KonTponpaas padot HLHa; a
HCTBa PacTBOPOB a 6ota p
2.8. OKHACIUTENFHO-BOCCT Kontpo
Kontponpuas padot
AHOBHTENLHBIC M JIEKTPO | JBHAS pa
XUMHYECKHE MPOIIECCHI oora
Kontpo
2.9. ®uzuko-xumus nucn | Korrponpaas padot HLHa; a
€PCHBIX CHCTEM a 6oTa p
Kontpo
2.10. Onementsl opraand | KonTponbHas paboT
. JbHAS pa
€CKOM XHUMUH a 6ota
Kontpo
2.11. Oprannueckue u He | KoHTponbHas paboT bHAS DA
OpraHUYecKue MoJIuMepsl | a Sota p
P14 YMeHuUe : UCTIOIB30BATh C Jlabopat
JlabopaTopHnas pabo
NenyalibHBIE METOIBI (XU a OpHasi p
MHKO-aHAIUTHYECKHUE) B abota
HpOd)eCCHOHaHbHOﬁ nesT 11 BBeﬂeHI/Ie B JUCLIUILIT B 6 6 Ha60paT
eIIbHOCTH uny. Knaccel Heopranuue abopatopHasit pabo opHas p
CKHX COEIUHEHUM Ta a60Ta
JlabopaTopHas pabo Teer
Ta
JlabopaTopHnas paboTa Tect
Jlabopat
JlabopaTopHnas pabo P
a OpHas p
aboTa
JlabopaTt
1.5. PactBOpSI JlabopaTopHnas pabo opHas p
Ta
aboTa
JlabopaTopHnas pabo Teer
Ta
JlabopaTopHnas paboTa Tect
Jlabopat
JlabopaTopHnas pabo opHa f D
Ta
aboTa
2.8. OxuCIUTENBHO-BOCCT JlaGopat
aHOBHTEIBHEIE 1 HekTpo | J1800paTopHas pabo opHas p
XHUMHYECKHUE IPOLECCH Ta a6oTa
JlabopatopHast pabo Teer
Ta
JlabopaTopHnas pabo
paTop p Tect
Ta
PS5 Hageik : BemonHerns ocH | 1.1. Beenerne B auciumin Jlabopat
o JlabopaTopHnas pabo p
OBHBIX XMMHUUECKHX J1abo | uHy. Knaccel Heopranude a OpHasi p
PaTOpHBIX ONEpalluii, Blla | CKHX COeAMHEHUI abora




ACHUA METOAaMU ONpEacI

JlabopatopHas pabo

enunst pH pacTBopoB u onp Ta Tecr
eZieJICHUs] KOHLIEHTpauil
Jlabopat
B pacTBOpax, METOJaMH C ﬂaGopaTopHaH paGo
MHTE3a HEOPTaHNIECKUX Ta OpHad p
1.2. ATOMHO-MOJEKYISIpH abora
1 OPTaHUYECKUX COCIANHE
i 0¢ yretme JlabopatopHast pabo
HUH
pATOpHas p Tect
Ta
Jlabopat
JlabopaTopHnas pabo p
OpHasi p
Ta 6
1.5. PacTBOpBI abotra
JlabopatopHast pabo
paTopHas p Tect
Ta
Jlabopat
JlabopaTopHnas pabo p
2.8. OKHCIIUTENBHO-BOCCT | g OpHai p
AHOBMTEJBHBIE H YJIEKTPO abora
XMMHUYECKHE TIPOIIECCHI JlabopatopHast pabo Tecr
Ta
P16 Hagbik : npuMeHeHus xu 1.1. BBenenue B qUCIUILT Kontpo
4 P A At Kontpomnbaas pabor P
MHUYECKHX METOJIOB At p | mHy. Kimaccsl Heopranude a JbHAS pa
eIeHus 3a1a4 B mpodecc | CKUX COCTMHECHUH 60Ta
NOHAIIbHOM AEATEIBHOCTH Komntpo
1.2. AtomHO-MONeKyisipH | KorTponbHas paboT
o€ y4eHHe a TbHad pa
Y1 Oora
1.3. Ctpoenue aroma u ne Kontpo
Kontponbnas pabor
pronnueckas cucrema /. a JbHAS pa
U. Menneneesa oora
Kontpo
1.4. Xumraeckas cBsi3b 1 | KoHTponbHas paboT MbHA ;f) pa
CTpOCHHUE BelecTBa a
P 6ota
Kontpo
KonTponbHas padbot P
1.5. PacTBOpBI a JIBHAS pa
6ota
1.6. OCHOBHBIE 3aKOHOME Kontpo
Kontpomnsnas pador
PHOCTH MPOTEKAHUS XUMH | JBHAS pa
YECKHX MPOIECOB 6ora
Kontpo
2.7. Konnuratusuele cBo | KoHTponbHas paboT MbHA f pa
JICTBa pacTBOPOB a
P p 60Ta
2.8. OKHUCIUTENBFHO-BOCCT Kontpo
Kontponsnas pador
AHOBUTENBHBIE U JIEKTPO | JBHAS pa
XMMUYECKHE TPOLIECCHI 6ora
Kontpo
2.9. ®usuko-xumus nucn | KonrponsHas pabot MbHA f a
€PCHBIX CHCTEM a p
Oora
Kontpo
2.10. Onementrl oprannd | KoHTponbHas paboT
. JbHAS pa
€CKOHM XMMHUH a
Oora
Koutpo
2.11. Oprannyeckue u He | Konrponbnas pabor IBHAS DA
OpraHuYecKue MoJIuMepsl | a p
60Ta

4 Onucanue npoueaAypsl OLEHUBAHUA

KauectBo C(I)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM JTale OILIEHUBAETCI IO

pe3ynbTaTaM TEKYIIMX U MPOMEKYTOUYHBIX aTTECTAIMI MPHU IMOMOIIN KOJIWYECTBEHHON OICHKH,
BbIpaXeHHOW B Oamnax. MakcuManbpHas cymMmma OaijioB MO TUCHUILUIMHE (MOAynro) paBHa 100

Oasam.




Pacnpeoenenue 6annos no suoam yueonoii oesmenvnocmu 6 1-w cemecmpe (ounas gpopma

00yueHus)

Bun yueOHol nesten

O1eHOYHOE CPEICTBO

BHOCTH CobeceoB O:[‘IeT o jabopatopa | Pedep Sanaun Tecr Hroro
aHue 0if pabore ar

Jlexun - - - - 10 10

JlabopatopHsle pabo 9 15 R - - 24

TBI

CamocrosTenbhas pa | ) 12 5 - 17

oora

IIpomexyTouHas aTT 9 15 R 5 20 49

ecTanus

Hroro 18 30 12 10 30 100

Pacnpeoenenue 6annos no suoam yuebroii oessmenvnocmu 60 2-m cemecmpe (ounas gpopma

00yueHus)

Bupn yueOHolt nesren

O1eHOYHOE CPEICTBO

BHOCTH CobeceoB OVT‘IeT o jabopatopu | Pedep Eop— Tecr Hroro
aHue 0ii pabore aT

Jlexuu - - - - 10 10

JlaGoparopHsie padbo 8 18 . . R 26

TBI

CamocrosTenbHas pa | ) 24 3 _ 27

6ora

IIpomeskyTo4nas art 7 18 . 2 10 37

ecTanus

Uroro 15 36 24 5 20 100

Pacnpeoenenue b6annos no suoam yuebHotl desmenvHocmu 8 1-m cemecmpe (3aounas gopma

o00yuenus)

O1eHOYHOE CPEICTBO

Brn yaebmoi nesren CobecenoB | Otuer no nabopaTopH Komp
BHOCTH . onpHas | 3amaum Tect Htoro
aHme oif pabore

pabota
Jlexun - - - - 10 10
JlaGoparopHsie pabo 9 15 ) ) ) 24
TBI
Camocrosrenbuas pa | ) 6 5 ) 17
6oTa
IIpomexyrounas art 9 15 6 5 20 49
eCTaIus
HUroro 18 30 12 10 30 100

Pacnpeoenenue b6annos no suoam yuebHou desmenvHocmu 60 2-m cemecmpe (3a0uHas ghopma

00yueHus)

Or1ieHOYHOE CpE€ACTBO

Bun yaebmo nesren CobGecenroB | Otuer o 1a6opaTopH Komp
BHOCTH . onpHasg | 3amaum Tect Htoro
aHue oif pabore

pabora
Jlexuun - - - - 10 10
JlaGoparopHsie pabo 8 18 ) ) ) 26
TBI
Camocrosrenbnas pa | ) 12 3 ) 27
0oTa
IIpomexxyTounas art 7 18 12 2 10 37
ecTaIys
Htoro 15 36 24 5 20 100




Cymma 6astoB, HAOpaHHBIX CTYACHTOM IO BCEM BHIaM y4eOHOU AEATEIbHOCTH B paMKax
JUCLUIUIMHBL, IEPEBOUTCA B OLIEHKY B COOTBETCTBUU C TAOJIULIEH.

CymmMa Gano
s OmeHka 110 IpoMeK
YTOYHOM aTTeCcTaI XapakTepucTrka KadecTBa chOpMHUPOBAHHOCTH KOMIICTCHIIHH
MO JUCIUTLTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIH, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpATypy ¥ 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoil, pekoMe
«OTJINYHOY H/IOBaHHOU MPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATH MPAKTHYECKHE 3aaHusl, IIPEe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OIIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYAaIUsX TIOBBIIICHHOH CII0KHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTH JUCIUAILIHHAPHBIX KOMIIETCHITHH: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HAHUSI, yMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIIO» OCTH, 3aTPYAHCHUsI TIPH aHATUTHYECKUX OTIepalusiX, IepeHOCce 3HaHUI U yMEHuit Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCT TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHHN JIOMYCKAOTCS 3HAYUTEILHBIC ONIHOKH, TIPOSBIISICTCS O
ot 61 1o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUHN, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT MCIBITHIBACT 3HAYUTEIILHBIC 3aTPYAHEHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMHU TIPH UX TIEPECHOCE Ha HOBBIC CUTYAIHH.
«HE 3aUTEHO» / V crynenra He ¢(OPMUPOBAHEI AUCHUILIMHAPHBIE KOMIIETEHIINH, IIPOSIBIISIETCS] HEJOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposIBIIseTCs MOJHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA

5.1 IlpumepHblii IepeYeHb BONPOCOB 110 TeMaM

ook wnE

Yro takoe okcuapl? Kak ux kinaccuuuupyroT Mo XUMHYECKHUM CBOHCTBaM?

Uro Takoe OCHOBHOCTB KUCIIOTHI, KUCIOTHOCTh OCHOBAHHSI?

Yrto Takoe OCHOBHBIE COJIN?

B uewm 3akirouarorcs cBoiicTBa aM()OTEPHBIX THIPOKCHU]IOB?

Kakwue Buzbl cone paznuyaror?

Uro Takoe peakuus HedTpanuzanun? Kakue npoaykTel peakuuu o0pa3yroTcs npu

peaxiuu HeuTpanu3aum?

~

ChopmynupyiiTe 3aKOH MOCTOSHCTBA cocTaBa’?

8. HanwumuTe moaHbIe 2IEKTPOHHYIO KOHGUTYPALIUIO aTOMa KUCIOpoAa (TTOPSIKOBBIA
Homep B Tabmuie .M. Menneneena 8) u aroma xJjiopa (MOps;AKOBIN HOMEp B Ta0JIUIIe

JI.N. Menneneesa 17).

9. Vkaxwre, y KaKuX U3 HIDKE IPUBEICHHBIX MOJIEKYJT XUMUYECKHE CBS3U UMEIOT
noJisipHbIi Xapakrep: Fz, CO, Hz

10. Haiite onpeeieHre BaJICHTHOCTH.

11. Kakas »neKTpoHHast KOH(PUTyparus aTOMOB SIBJISI€TCS] yCTOHUNBOM?

12. MounsipHas Macca BemectBa? JlaiiTe onpeencHue u mpuBeanTe GopMyITy pacuera.

13. MonsipHas Macca SkBHBajieHTa BemecTa? [laiite onpenesnenue u npuBeauTe Gopmyiry
pacuera.

14. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB.

15. Peakiiuu HOHHOTO 0OMEeHa UIYT /10 KOHIIA B pe3yjibTaTe 00pa3oBaHus?

16. [aiiTe onpe/iesieHre CHUTBHBIM M CJIa0BIM 3JICKTPOITUTAM.

17. Chopmynupyiite npuniun Jle-Illatense.

18. B uéMm paznuumne B CTPOSHUH BHEIIHETO SHEPTETHYECKOTO YPOBHS Y METAJUIOB U
HEMETAJIOB?

19. Kak ycTpoeHa KpuCTaUIMYecKast penieTka MeTauioB?




20.

21.
22.
23.
24.

25.
26.
217.

28.
29.
30.
31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.

W3 npuBei€HHOTrO NMepeyHs BBIMUIINTE HA3BAHUS METAJIJIOB, 3aMUIIUTE CUMBOJIBI ATUX
3JIEMEHTOB: OJIOBO, KaIMU, MBIIIbSIK, KO, OJIOBO, TEJLTYp, OapHil, KpUIITOH, MOJIMOIEH,
CEJICH, PTYTh, OepuIuIHiA, 60p.

Urto Takoe koppo3usi? Kakue BUbl KOPPO3UU Pa3inyaroT?

[Tepeuncnure criocoObI 3aIUTH OT KOPPO3UH.

Kakwue peakiinu Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaliTH CTeTIeHh OKUCIICHHSI aTOMa XUMUYECKOT0 JIEMEHTa 10 (PopMYyIie ero
coequHenus?’Kakoil camblil 2JIeKTpOOTpULIATENbHBIN A1eMeHT [leproanueckoi cucTeMsl
.. Menneneena.

Urto Ttakoe anextponus? Kakue BUABI 3JEKTPOJIM3a pa3anyaroT?

CpaBHHUTE MPOLECCHI TUAPOIN3A U FIEKTPOIIU3A.

B Tpu npoOupku, coaepxaiiiie NOPOLIKA MarHus, xeiesa u cepedpa, 100aBuiIn
OJIMHAKOBBIN 00BEM COJITHOM KUCIIOTHL. B Kakoii mpobupke He OyaeT HaOIoAaThCs
BhIZIeNICHHE raza? B kakoii mpoOupke peakius CTaHEeT MpoTeKaTh 6osiee OypHo? OTBET
o0ocHyi#iTe.

Urto Takoe xumMuueckas KuHetrka? UTo Ha3bIBa€TCsl CKOPOCThIO XUMHUUYECKON peakinuum?
Cdopmymupyiite npasuino Baat-I'odda.

Kakoe cocrosiHue 00paTuMOil peakiiuu Ha3bIBAeTCI XUMHUYECKUM
OKHCIUTENbHO-BOCCTAaHOBUTEIbHBIC peakiuu. [IpuBenure npuMepsl TUITMYHBIX
OKUCIIATEJIEN U BOCCTAHOBUTEJIEH.

I'ne pacnosioskeHbl METAJUIBI B IEPUOMUECKON CUCTEME XUMUUYECKHUX JIEMEHTOB
.M. Mengenecena?

B uém paznuuue B CTpOCHUH BHEIIHETO YHEPTETUYECKOTO YPOBHS Y METAIIOB U
HEMETaJJIOB?

[lepeuncnure peakiuu, B KOTOPbIE MOT'YT BCTYIIaTh METaJUIHI.

Brrancnute maccy pu6o3sl CsHi100s, koTopyto cienyet pactBopuTh B 180 T BObI, YTOOBI
MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.

Kak npoucxonut armochepHast Kopposust ctainu?

[IpuBenuTe mpuUMeEpPHl KATOAHBIX U AHOJHBIX MOKPBITUH I KOOaIbTa.

Kaxkue Tumel 1MCriepCHBIX CUCTEM BBl 3HAETE?

OO0bsicCHUTE MEXaHU3M YCTOMYMBOCTH KOJUIOUAHBIX CUCTEM?

Yro Takoe anexktpodopes?

Uto Takoe Koaryysus?

YkaxkuTe 0COOEHHOCTH OpPTraHUYEeCKUX COCTUHEHHM.

VYrieBoaopoas! U ux kiaccupukanus. YTo Takoe roMoJoru4ecKuil psaa?
YrneBoaopoasl U ux nuomepus. Hamucath Bce BO3MOXKHBIE U30MEPHI 715 OyTaHa U
OyTeHa, a TakXKe IS TUMETHIOeH3071a.

Kak Ha3zpiBaeTcs (hyHKIIMOHANBHAS TPYIINA albJIETHI0B U KETOHOB?

CyIIecTBYET JI B3aUMOCBS3b MEXy CIIUPTAMU U KapOOHWJIBHBIMUA COEAMHEHUSIMU?
Kakumu XuMU4ecKMMH CBOMCTBAMU 00J1a/1al0T aMUHOKHUCIIOTHI?

[TosicHuTe TEPMUHBI: BEBICOKOMOJIEKYJISIPHBIE COSTMHEHUS U TIOJTUMED.

Kakue HU3KOMOJIEKYIsIpHbIE COEIMHEHNS HAa3bIBAOTCI MOHOMEPAMMU?

Kaxk Bnusier BenmnumHa MOJIEKYISIPHOM MacChl Ha CBOMCTBA BHICOKOMOJIEKYJISIPHBIX ?
Kakue gusudeckue coCTOSHUS XapaKTepHBbI A1 aMOP(HBIX TOTUMEPOB?

B ueMm 3axirogaeTcst CymHOCTh KOMILIEMEHTAPHOCTH?

Jaiite onpenenenue u kiaccudukaiuio yrieBogos. Kakue yrieBoapl Ha3bIBalOT
MoHocaxapugamu? [lomucaxapunamu? IloueMy ux Tak Ha3bpIBarOT?

UYro Ttakoe xupbl? [IpuBeaute o01Iyr0 GopmMyny KUPOB, OTPAKAIOIIYIO UX COCTaB U
CTpPOCHHE.

dopmupoBaHre HAIIMOHATHHON CHCTEMbBI XUMUYECKOW 0€30MacHOCTH.

Kpamkue Memoouyeckue YKasaHus



KoHTponbHBIE BOMPOCH MO3BOJSAIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETCHLUH Y
CTyJEHTa MO JUCHUIUIMHE (MCHOJB3YIOTCS MpPU TMOJIYYEHHHM JIOMYCKa K BBIIOJHEHHUIO
nabopaTopHOil paboThI, 3alIMTE OTYETA U IPU MPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepuania,
JUISL CAMOCTOSITENIbHOM OIIEHKHU KadecTBa OCBOEHHUs Yy4eOHOH NUCHUIUIMHBI, IPU MOJITOTOBKE K

HK3aMEHY).

[Ipy noucke OTBETOB Ha BOIPOCH PEKOMEHIAOBAHA OCHOBHAA M JOMOJHUTEIbHAS
JuTeparypa

LlIxana oyenku
OrneHka Bamner* Onucanue

CTyaeHT 1eMOHCTPHUpPYeT ChOPMUPOBAHHOCTH KOMIICTCHIIMH Ha HTOTOBOM YPOBHE, OOHAPYKHB
aeT BCECTOPOHHEE, CUCTEMAaTHYECKOe U INIy0OKOe 3HaHHE Yy4eOHOTo MaTepyaa, yCBOWI OCHOBH
5 3 VIO JIUTEpaTypy ¥ 3HAKOM C JOTIOJHATEILHOH JIUTePaTypol, peKOMEHJ0BaHHOI pOrpaMMOoii, y
MeeT CBOOOJIHO BEIIONHATE TEOPETHUECKHE U IIPAKTHIECKUE 3a/IaHMs, IPEyCMOTPEHHBIE ITPOT

paMMoii, cBOOOIHO onepHupyeT NPUOOPETeHHBIMU 3HAHUSIMH.

CTyaeHT 1eMOHCTpHUpPYeT CHOPMUPOBAHHOCTH KOMIICTCHIIMH Ha CPEIHEM YPOBHE: OCHOBHBIC 3H
4 2 QHUSI OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYMTENIbHBIC OLIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH aHa
JIMTHYECKHUX OIIEPALUsIX, TIEPEHOCE 3HAHUH M HA HOBbIC, HECTAaHAAPTHBIC CUTYALIUH.

CTyzieHT 1eMOHCTpHpPYeT cOPMUPOBAHHOCTH KOMIIETEHIIMH Ha 0a30BOM YPOBHE: B X0O71€ KOHTP
OJIBHBIX MEPOIIPHATHI JOIYCKAIOTCS 3HAUUTENbHbIE OIINOKH, IPOSIBIISIETCSI OTCYTCTBHE OT/ENb

3 15 o
' HBIX 3HAHUH 110 HEKOTOPBHIM KOMIIETEHIIUAM, CTYACHT UCIIBIThIBAET 3HAUUTEIIbHbIE 3aTPyIHEHUS
IIPY ONIEPUPOBAHUM 3HAHUSMHU IIPU UX NIEPEHOCE HA HOBBIC CUTYAllUH.
2 05 CTyzeHT 1eMOHCTpHUpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIMH Ha YPOBHE HIDKE 0a30BOT0, IPOSIB
'

JIIETCSL HEIOCTaTOYHOCTh 3HAHUH.
1 0 HpOﬂBHﬂeTCﬂ TI0JTHOC WJIW NTPAKTHYCCKU ITOJIHOC OTCYTCTBUE 3HAHUM.

*Kpumepuu oyeHKu YCMHbIX OMEemo8 N0 OMOenIbHOU meme OUCYUNTIUHBL

5.2 IlpumepbI TeCTOBBIX 32 aHUI

1. Xummueckas popmyna cynbdura Kanbuus

1)CaSO4

2)CaS0s3

3)CaS

4)Ca2S03

2. NaCl, K2SO4, H3PO4. CkoIbKO BEIIECTB U3 MPUBEICHHOM IPYIIIbI OTHOCATCS K COMISAM?
1)0

2)1

3)2

4)3

3. OT™MeThTE rpyNIy, B KOTOPOU MPUCYTCTBYIOT TOJBKO KHUCIOTHBIEC OKCH/IBI
1)FeO u Na,O

2)Al,03 u ZnO

3)Ca0O u SO2

4)SiO2 u N2O3

4. HepacTBOPUMBIM THIPOKCHJIOM H IIENOYBIO SBISIFOTCS COOTBETCTBEHHO
1)Pb(OH)2 u Ba(OH)2

2)Cu(OH)2 u Fe(OH)s3

3)NaOH u KOH

4)FeS u KNO3

5. IIponykrom B3aumonercteust CI2O + H2O sBnsiercst

1)xopHOBaTHCTAs KUCIOTA

2)XJI0pHas KUCJI0Ta

3)consHas KKCIIOTa

4)xnopucras KUCIoTa

6. Onpenenute MoJeKyIsipHyto Maccy coeanHenue CaCOa:

1)25

2)50



3)100

4)150

7. Bb1bepuTe XapakTepUCTUKY COCTaBa MOJIEKYJIbI IPOCTOIO BEIIECTBA:

1)cocTouT U3 aTOMOB OJTHOTO BU/IA

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)colep:KUT TOJBKO JIBa aToMa

4)ConepKUT TONBKO OJIMH aTOM

8. O003HaYbTE AJIEMEHT, KOTOPBI BXOJHWT B COCTaB IIABHOM MOATPYIIIIBI:

1 )xanbIuit

2)Kene3o

3)menpb

4)pTyTh

9. Onpenenure 4YMCIO DIEKTPOHOB, KOTOPOE MOXKET cojepxkaThcs Ha f — momypoBHE
AIEKTPOHHOU 000JIOYKU:

1)7

2)8

3)10

4)14

10. Ykaxxute 4yucio MpoTOHOB B sAJIpe aToMa 1o Homepom 20:

110

2)20

3)30

4)40

11. KoBanenTHas cBsi3b Mexay aromaMu A-B ocylectBisieTcs 3a cyer:

1)nepexona snexktpoHa ot A k B

2)cu1 3IEKTPOCTATHUECKOTO TPUTSHKEHUS. MEXTy aTOMaMHU

3)nepekpbIBaHUs aTOMHBIX opouTaseir atomoB A u B

4)nepexo/a mapsl 3IEKTPOHOB 0T A k B

12. NoHHas CBS3b OCYIIECTBISECTCS B pE3yJIbTaTe:

1)oOpa3oBanus 0011l 3IEKTPOHHON Naphbl

2)nepexona 3JIEKTPOHHOM Mapbl OT OJTHOTO aTOMa Ha CBOOOIHYIO OpOUTANb APYroro aToMa

3)cuIt AAEKTPOCTATHUECKOTO MPUTSHKEHHS MEKIY HOHAMU

4)cMereHus 3JeKTPOHHOM Maphl OT OJAHOTO aTOMa K JPyroMy

13. Haunbomnpliee uncio HOHOB 00pa3yeTcs MpH TUCCOLUAIINN DIIEKTPOIIUTA

1)K2S04

2)LiOH

3)H3PO4

4)Al2(SO04)3

5)NazPO4

14. '3meHeHue AaBlIeHUs HE CMEIIAET PABHOBECHS B CUCTEME:!

1)Hy + Se =H>Se

2)Hx+ Cl, =HCI

3)H. + Bro = HBr

4)NO + O2 = 2NO>

15. Okucnurens — 3T0 aTOM, MOJIEKYJIA UIIM MOH, KOTOPBIN

1)BoccTanaBnuBaeTcs

2)IpUHUMAET AJIEKTPOHBI

3)okucisercs

4)oTnaéT CBOM JIEKTPOHBI

16. Ilpu snekTponr3e BOJHOTO pacTBOpa HUTpATa Kallvs Ha aHOJIE BBIICICTCS:

1)O2

2)NO2



3)N2
4)H>
17. Ilpu anekTpoiin3e pacTBOpa MOAM1a HATpUs y KaToJja OKpacKa JJakMyca B pacTBOpE:
1)xpacuHas
2)cuHss
3)duoneronas
4)xénras
18. Bonopoa obpazyeTcs npu 3JIEKTPOSIU3€ BOAHOIO PACTBOPA:
1)CaCl;
2)CuSOg4
3)Hg(NO3)2
4)AgNOs
19. 3aBUCUMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPhl ONIPEACIACTCA. .
1)IIpaBuiiom Bant-TI'odda
2)[Ipunnunom I[aynn
3)3akonamu Payms
4)I1Ipasunom Knaitnepona-MenpeneeBa
20. Xumuyeckoe paBHOBECHE MOYKHO OINPENENUTh, KaK TAaKO€ COCTOSHHE CHUCTEMBbI
pearupyoIux CUCTEM, IPU KOTOPOM ...
1)ckopocTh MpsAMO¥ peakiuu OOJbIEe CKOPOCTH 0OPATHOM peakuuu
2)CKOpPOCTh 00paTHOM peakIuu OOJIBIIE CKOPOCTH MPSIMOM peaKIuu
3)ckopocTH NpsAMOI 1 0OpaTHOM peakIuii paBHBI MEXKAY CO00i
4)CKOpPOCTh MIPSIMOM peaKIIMU MEHBIIIE CKOPOCTH 0OpAaTHOM peaKIuu
Tect Ne 2 (Ha cooTBeTCTBHE U OTKPBITOI0 THIIA)
1. YcTaHOBUTE COOTBETCTBUE MEXK]y PEareHTaMH M KPaTKUMU MOHHBIMU YPaBHEHUSMHU
peaxkiun
A. BaCl; u Na:COs
B. Ba(NO3)2 u H2SO4
B. CuCl2 1 Na,S
1. Ba?* + SO4* = BaSOx4
2. Cu**+S* =CuS
3. Ba** + COs* = BaCOs
4. Ba®* + S* = BaS
A b B

2. Bocnonwsyiitech Tabnuneit [[.J1. MenzaeneeBa M yCTaHOBHUTE MOCIEAOBATEIHLHOCTh
BO3pacTaHus 3apsija siipa dJIEMEHTOB:

)kanuit

2)HaTpuii

3)pyouanii

4)aKTUHUN

3. YcTaHOBUTE COOTBETCTBUE MEXAY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

I'. AnmmroMuHun
4. YcTaHOBUTE COOTBETCTBHUE:

Cxema usmeneHus cmenenell OKUCIeHUs
1.Cr0' - Cr?t



2.Cr3* > Cr?*

3.Cr%% - Crd

4.ClI*'* - cr!

Ilpoyecc

A. Oxucnenue

b. Boccmanoenenue

5. YCTaHOBUTE COOTBETCTBHUE MEXKIY CXEMOW XMMHYECKOM pPEAKIUU U BhIPAKEHUEM
3aKOHA JICMCTBYIOIIHUX MACC IS MPSMON PEaKIIUK

Cxema peakuuu: BripakeHue 3aKoHa JEHCTBYIOLIMX Macc:
A. CaO(T)+CO2(r)=CaCOs3(t) 1. V=K[NOJ? [Cl;]
b. 2NO+Cl>=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NH3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na;SO4+H20 4. V=K[NaOH] [H2SO04]
5. V=K[NHj3]
6. V=K[H2]® [N2]
7. V=K[CO2]
8. V=K[CaO] [CO;]
A 3 B T
6. VYpaBHeHue KOHCTaHThI paBHOBeECHUS reTepOreHHOMN peakiuu
CuCO3(1)«>CuO(1)+CO2(T) umeeT BUL
7. OKuCJIECHUEM Ha3bIBACTCS MPOIECC aTOMOM, MOJIEKYJIOW WJIM WOHOM
JJIEKTPOHOB
8. BoccraHoBneHueM Has3bIBaeTCsl MpPOLECC aTOMOM, MOJICKYJIOW WJIU

HOHOM 3JIEKTPOHOB

9. YcraHOBHUTE COOTBETCTBHE MEXKY CXEMaMH IPEBPAIICHUSI BEIIECTB U M3MEHEHHEM
CTENEHU OKHMCIEHHS a30Ta.

Cxema peakuuu

A. PH3z + NO — H3POs+ N2

b. P+ NO2 — P,Os+ NO

H3MmeHeHne CTEIIeHN OKUCIICHHS a30Ta

1.-2 —>+45

2.+3 > 45
0—+5
+2—>0
44— 42
.-2—0
A b

o AW

10. YcTtaHoBUTE COOTBETCTBUE MEXIY CXEMOH XMMHUYECKOW pEeaklUd U BEUIECTBOM-
BOCCTAaHOBHUTEJICM B HEH.

Cxema peakuuu:

A. HoS + O2 — SO2+ H20

B. SO3+ KI — I + K2SO3

B. MnO> + HCl — MnCl; + Cl, + H,0O

BoccranoButenb

1. MnO2

2. S03

3. H2S

4, Kl

5. HCI




11. IIpu HapyllleHUH HUKEIEBOTO MOKPBHITHUS Ha >KEJIE3HOM H3JEINHU B KHUCIION cpele Ha
aHoJie OyIeT MpOTeKaTh Peakiys, ypaBHEHHE KOTOPOIl UMeeT BU .
12. IIpu paboTe raabBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO U3 KaJMUEBOTO U HUKEIEBOTO
3MEKTPOAOB, morpyxeHHbix B 0,02M pacTBOpbl UX Ccynb(aToB, HAa KaTOAE MPOTEKAET PEaKIIUs,
ypaBHEHUE KOTOPON UMEET BUJ .
13. [Ipu HapymieHUN OJIOBSIHHOTO MOKPBITHS HA YKEJIE3HOM H3EIIMU B KUCJIOW cpele Ha

a”Hoze
OyzeT npoTeKaTh peaklusi, ypaBHEHHE KOTOPOH UMEEeT BUJ .
14. VpaBuenune n=C-R-T, koTOpOo€ BbIpaKa€T 3aBUCUMOCTb MEXKIY OCMOTHYECKUM
JIaBJICHUEM pa30aBJICHHBIX PAcCTBOPOB HEIJIEKTPOJIUTOB IIPU IOCTOSIHHOM TeMmIieparype Hu
MOJISIPHOM KOHIICHTPALIMEH pacTBOPEHHOTO BEILECTBA, HA3bIBACTCS 3aKOHOM

15. HaumeHbIas HeaeiMMast 9acTHIa 3JIEMEHTOB —

16. HanMeHpI1as yacTuiia BemecTna, 00yciaaBIuBaroIias €ro CBOMCTBa —

17. O0BeM 0ITHOTO MOJIb T'a3a - 1.

18. K peakumsimM, mpoTeKarOMKX 0€3 U3MEHEHUS AIEMEHTHOTO COCTaBa IMPOCTHIX BEIIECCTB,
OTHOCHTCSI, HampuMep, npeBpamieHue rpadurta B aamas: C(rpadur) 2 C(ammasz) Pearentsr u

MMPOAYKTHI PCAKIIMU HA3BIBAIOTCA MOI[I/I(i)I/IKaIII/IﬂMI/I.

19. Peakuuu — pCaKlun, B pE3yJIbTATC KOTOPBIX U3 OAHOI'O CIIOKHOI'O
B€IICCTBA 06pa3yeTCﬂ JBa UJIN HCCKOJIbKO HOBBIX BCIICCTB.

20. Peakuuu — pC€aKluun, B pE3yJIbTaTC KOTOPBIX ATOMBI IIPOCTOI'0 BCUICCTBA

3aMeLIA0T aTOMBI IPYroro 3J1€MEHTa B CII0)KHOM BEIIECTBE.

Kpamxue memoouueckue ykazanus

TectupoBaHue NPOBOAUTCS NPU 3aBEPUICHUM HU3YUYEHHS] NPOHAEHHOIO MaTepuana Io
OTJeNbHBIM pa3zienaM TeM. CyMMapHas OLIEHKa MO MPOMIEHHBIM TeCTaM NEePEeBOAUTCS B OalIbl €
COXpaHEHHEM TPOTIOPLHH, COTIIACHO KPUTEPHSM OLIEHKU (MaKCUMAIIbHBIN 0aJlT 0 CyMMe TECTOB
—20). Bpems TectupoBanus, 00614HO HE MeHee 40 MUHYT. Pe3ynbraTel TECTUpPOBAaHUS IPOBEPSIET
IIPENoAaBaTellb.

Ilxana oyenku

Ornenka Bbamnsl Omnucanue

5 19-20 Brimonneno 6omee 90 % 3ananuii

4 14-18 Beimonaeno ot 70 mo 89 % 3amanuii
3 10-13 Brimonaeno ot 50 mo 69 % 3amanuii
2 6-9 Brimonueno ot 30 1o 49% 3amanuii
1 0-5 Brimonneno menee 30%

5.3 Ilpumep 3anaHuil Ha J1a0OPaTOPHYIO padoTy

[Tpumeps! 3agannii ais madbopaTopHbIX padoT (st Bcex Gpopm oOydeHus):

3aganue 1

[IpencraBbre pasBepHyThlii oTBeT. K 2 M pactBopa cynbdara menu (II) B mpobupke
nobaBbTe Takoi ke 00BEM pacTBopa ekoro Harpa. Yro Habmonaere? CocTaBbTe MOJIEKYIISIPHOE
Y MOHHOE YpaBHEHMS peakiuu. Paccmorpure €€ ¢ Mo3unmii OKMCIEHUA-BOCCTAHOBIEHNA. MOXKHO
JIM OTHECTH peakiMi 0OMEeHa U 3aMEIEHUs K OKUCIUTEbHO-BOCCTAHOBUTEIbHBIM?

3ananne 2

IIpencraBbre pazBepHyTHIN O0TBET. B mpobupky Haneiite 4-5 M pacTBopa cyibdara Mmeau
(IT) u onyctute B He€ Kycouek xene3a. OcraBbTe MPOOUPKY B mTatuBe Ha 1-2 muH. CocTaBbTe
YPaBHEHHUS PEAKLIUU U PACCMOTPUTE €€ C MO3ULINN OKUCIIEHUA-BOCCTAHOBIIEHUS.

3aganue 3

IIpencraBpre pasBepHyTHIM OTBET. ONyCTHTE CTEKISHHYIO MaJOYKy Ha 4YETBEPTh B
COJIIHYIO KUCJIOTYy. BTOpylo manmouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI THajloyeKk OJMu3Ko Apyr K Jpyry. Uro HaOmromaere? MOXXKHO M TOBOPUTH 00 MOHHOM
B3aMMOJICHCTBUH BEIIECTB B JAHHOM 3KCIIEpUMEHTE?

3aganmue 4



[IpencraBbre pazBepHyThId O0TBET. B mpoOHpKy ¢ 2 M pacTBOpa TMIpOKCHIA HATpUs
HajeiTe 3-4 xarau cnupToBOro pactBopa denondranenHa. Uto HabmogaeTe? 3areM 100aBbTe
HECKOJIBKO KalleJb COJISTHOM KHUCIIOTHI 10 00ECIIBEUNBAaHUS PacTBOpA.

3aganue 5

[IpencraBbre pa3BepHYTHI OTBET. B mpoOupky HaneiTe 2-3 M pacTBOpa XJIOpUAA WIH
cynbdarta muHka u 106aBbTe 7-10 Kamens pactBopa ménodyn. B3doaTaiiTe cogepkuMoe mpoOUpKH.
Uro nabmromaere? JloOaBbTe B MpOOMPKY Takoil ke 00BEM pacTBOpa CepHOW KHCIOTHL YTo
HaOJronaere?

3ananue 6

3aXKMHUTE B METAITMYECKHE MBI HeOobmoi kycouek mena (CaCOz) u mpokanuBanTe
€ro HECKOJIbKO MHUHYT HaJ IJIaMEHEeM cIupTOBKM. Ha kakue BemiecTBa pasnaraercs KapOOHAT
KaJIbIUs IPU HArpeBaHUU? 3aluIINTe YPaBHEHUE PEaKIIUHU.

3ananme 7

B otmensHBIX mpoOupkax uccienyite otHomeHue okcuaa kanbims (CaO) k consHoM
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? Hanumunrte ypaBHEHHE peakLUU.
AHamornuHbele onbIThl mpoBeauTe ¢ okcuaoM Meau (CuQO). ChenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHIOB.

3aganmne 8

[TomecTrute B poOMpPKy HEOOJIBIIOE KOJMYECTBO KPUCTAJUIMYECKOTO aleTaTta HaTpus U
npuiieiite pactBop cuibHO# consiHoi kuciotel (HCL). ITo xapakrepHOoMy 3amaxy onpenenuTe
oOpa3oBaHue yKCycHOH kucinoTbl. CocTaBbTe ypaBHEHHE peakiuu. KakuMm MeTooM mojaydyeHa
YKCyCHasl KHCIIOTA.

3aganue 9

[IpurotoBbre 2M (aByMOIsiHBIN) pacTBop NaCL.

3aganue 10

[IpuroroBbste 15% xy10pHaa HaTpusi.

Kpamkue memoouueckue ykasanus

Pe3ynbrathl, monyd4eHHbIE B XOJ€ IKCIEPUMEHTA JOJDKHBI OBITh OQOPMIICHBI B BHJE
otueta. CTyI€HTOM JOJKHBI OBITH TTOJATOTOBJIEHBI OTBETHI HA KOHTPOJIBHBIE BOIPOCH IO TEMaM
paboT TMpakTUKyma, pelieHbl 3afaHusi J1a00paTOPHBIX MPAKTUKYMOB U METOAMYECKHUX
pexomeHaanui. 6. Meronuueckue ykazaHus 110 OpraHU3alMi U3y4eHUs! JUCIUIUIMHBL (MOIYIIS).
[Ipu nouicke OTBETOB Ha BOMPOCHI PEKOMEHI0BaHAa OCHOBHAS U JOTOJIHUTENIbHAS JINTEpATypa.

IlIxana oyenku
OmneHka Bammer* Omnncanne
CTyneHT NeMOHCTpUpPYET COPMUPOBAHHOCTh KOMITETEHIINH, 0OHAPY)KHBAeT BCECTOPOHHEE, CH
cTeMaTH4ecKoe U TI1y0oKoe IoHNMaHKe yueOHOTo MaTepHalia, TOJIHOCThIO C(OPMHPOBAHBI YMe
HYSL ¥ HABBIKY TIPY BBINOJTHEHHUH J1a00paToOpHO paboThl, 0OPMIIEHHH PE3yJIbTATOB U 3aLIUTE O
TYeTa 110 JaOOpaTOpHOi paboTe. Bce 3amaHus OCBOCHBI.
CTyaeHT NeMOHCTpUpYeT chOPMHUPOBAHHOCTh KOMIICTCHIIMH Ha CPETHEM YPOBHE: OCHOBHBIC 3H
aHUs OCBOGHBI, yMEHHS M HAaBBIKHU IIPH BBINOJIHEHHH JTa00PaTOPHOI paboThl, 0OPMIICHUH pe3y
4 2 JITATOB U 3aIIUTE OTYeTa M0 J:abopaTopHOit padoTte chopmupoBansl. Bce 3amaHust 0cBOEHBI, H
0 JIOIYCKAIOTCS] HE3HAUYUTENbHbIE OIIMOKN, HETOYHOCTH, 3aTPYAHEHUS IPU aHATUTUIECKHUX OTle
panusx.
CTyaeHT 1eMOHCTpUpPYeT chOPMHUPOBAHHOCTh KOMIIETEHIIMIT Ha 6a30BOM YpPOBHE: B X0JIe KOHTD
OJIBHBIX MEPOIPHUSATHI JOMYCKAIOTCS 3HAYUTENIbHBIC OIIHMOKHU, CTYACHT UCIIBITHIBACT 3HAYUTEIb
3 1 HbIE 3aTPY/AHEHHS [IPH [IEPEHOCE 3HAHUI Ha HOBBIC MIPAKTUYECKHE CUTYAllMH. YMEHHS M HAaBbIK
1 TIPH BBIMOJHEHHUH J1a00PaTOPHON paboThI, 0YOPMIICHHH PE3yJIbTATOB U 3all[UTE OTYETA 110 J1ah
opartopHoii paboTe copMUPOBAHBI HETIOIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C
(hOpMyITMpPOBaHbI BBIBOIBI.
CTyneHT IeMOHCTpUPYET COPMHUPOBAHHOCTh KOMITETCHIIMH Ha YPOBHE HIDKE 6a30BOTO, IPOSIB
JISIETCS] HEOCTATOYHOCTh 3HAHUH, YMEHHIT 1 HABBIKOB
1 0 ITposiBASIETCs] OJTHOE MITH IIPAKTHYECKH [OJTHOE OTCYTCTBHE 3HAHUH, YMEHHIT M HABBIKOB

*OIleHKa 10 OT/IeTTLHOM JJabopaTopHOU padboTe

2 0,5




5.4 Ilepeuenn TeM pedepaToB

Tewmsl pedpepaToB "Tunsl xumuueckoit csazu" (1 cemectp), «OO0IIHIE CBOHCTBA METAILIOB)
(2-i1 cemectp), «BBICOKOMOJIEKYISIPHBIE COCAUHEHHS. JKOJIOTHYECKas 0e30MacHOCTh Mpoliecca
CO3aHMs TIOJMMEPOB U MOJUMEpHBIX MarepuayioB (IIM), ux sKcIuTyaTaluul M YHUYTOXCHUS
otxoa0B [IM» (2-i cemectp).

Pedepar momxen ObITH 0hOpMIIEH B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBaHUSIMU
TpeboBanust Kk 0GOPMICHHIO TEKCTOBOM YAcCTH BBIMYCKHBIX KBaTH(DPHUKAIMOHHBIX padboT
(mpoekToB), pedepaToB, KOHTPOIBHBIX pabOT, OTYETOB IO MPAKTUKAM, JIAOOPATOPHBIM padoTam.
Crpykrypa u npaBuiia opopmienus. CK-CTO-TP-04-1.005-2015

Kpamxue memoouueckue ykazanus

[TuceMennslii pedepar sBisieTcs 00s3aTenbHON paboToM U HEOOXOAUMBIM YCIOBUEM IS
CIauu JUCIUTLINHBL.

O6bem pedepata — 15-20 crpanun. Pedepar sBusiercs ydeOHO-MCCIIETOBATENBCKON
pabotoii. 50 % TekcTa pedepara JOHKEH COCTABIATH OPUTHMHAIIBHBIA aBTOPCKUMA TEKCT.

Crpyxrypa pedepara. Pedpepar nomkeH cOCTOATh U3: TUTYIIA, COEPKAHUS C YKa3aHHEM
CTpaHHUIl pa3iesoB pedepara, BBEACHHUS (OTPa3uUTh AKTyalbHOCTh TEMbl, €€ Ba)KHOCTh ISt
MOHMMAHUS XUMHUYCCKUX TMPOIECCOB, MPHHAUICKHOCTh K (DyHIAMEHTAIbHBIM IOHSATHSIM
XUMHUH, 0003HAYUTH L€ M 3a/Ja4dl MHUCbMEHHON paboThl), OCHOBHOW YacTH, cojepalien
HECKOJIBKO Pa3/IesioB/TaaB (B KOHIIE Ka)KJOW TIIaBbl/pasjiesia — KPaTKHe BBIBOJBI), 3aKIIIOUCHHS
(0003HAUUTH BBIBOJBI, KOTOPBIE JOJKHBI COOTBETCTBOBATH 3aJauyaM pPalOTHI; IOCIE BBIBOJIOB
0000MIUTh M3YYEHHBIH MaTepuall, MOJABECTH UTOTH PabOThI, OCHOBAaHHBIC HA aHAJIN3E 3aKOHOB
XUMHUH, PAaCCMOTPEHHBIX, CHUCTEMATHU3HPOBAHHBIX U TIIATEIBHO HM3YYEHHBIX MpHU pabore ¢
JUTEPATypOii), CIUCKA IUTEPATyphl (HE MEHEE 5S-TH UCTOYHUKOB). PedepaTsl CTYIEHTOB JOKHBI
OTIIUYATHCA.

Ilxana oyenku
Ounenka | Bamer* Onucanue
CTyzneHT 1eMOHCTPHPYET c(HOPMUPOBAHHOCTE KOMITETEHIIMK Ha HTOTOBOM ypPOBHE, 0OHapyKHBAET
BCECTOPOHHEE, CHCTEMAaTHUECKOE U INIyOOKOe 3HaHHEe y4eOHOTO MaTepHaa, yCBOUII OCHOBHYIO JIUT
epaTypy U 3HaKOM C JOIOJTHUTEIBHOM JIUTEpaTypol, pEeKOMEHJOBAaHHOM MPOrpaMMoOid, yMeeT cBOO
OJIHO BBIMOJHSATH MPAKTHUYECKHUE 3aJaHUs], TPETYCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO OIEpHpyeT
npuoOpeTeHHBIME 3HaHIAMHU. OdopmieHne pedepara U ero OpUTHHAIEHOCTh COOTBETCTBYIOT yCTa
HOBJICHHBIM TPeOOBaHHUSIM.
CTyzneHT 1eMOHCTpHUPYeT c(HOPMUPOBAHHOCTH KOMIIETCHIIMU Ha CPETHEM YPOBHE: OCHOBHBIE 3HAH
1Sl OCBOGHBI, HO JIOIYCKAIOTCsl HE3HAYNTENbHbIE OMINOKN, HETOYHOCTH, 3aTPYAHEHUS P BBITIOJIHE
4 10 HUHM aHaJiM3a JINTepaTyphl, IepeHoce 3HaHUH M Ha HOBbIE, HECTaHAapTHEIE cutyanuu. Pedepat odo
PMIIEH C He3HAYUTEIbHBIMH 3aMedaHnsIMHA. OpUTHHAIFHOCTS pehepaTra COOTBETCTBYET YCTAHOBIIE
HHBIM TPeOOBaHHSIM.
CryzneHT 1eMOHCTpHPYET c(hOPMUPOBAHHOCTH KOMITETEHIINH Ha 0230BOM YPOBHE: B X0/i€ KOHTPOI
BHBIX MEPOIIPUSTHI JOIYCKAIOTCS 3HAYUTENIbHBIE OIIMOKH, NPOSIBISIETCS OTCYTCTBHE OTIEIBHBIX 3
3 7 HaHWH, CTY/ICHT UCIBITHIBACT 3HAYNTENbHBIE 3aTPYIHEHHS IIPH ONIEPUPOBAHUN 3HAHUSMHU IIPH UX IT
epeHoce Ha HOBbIe cuTyarmu. Pedepat opopmiieH co 3HaUNTEIbHBIMU 3aMedaHusIMU. OpUTHHATIBH
0CTb pedhepara COOTBETCTBYET YCTaHOBICHHBIM TPEOOBAHUSAM.
CTyzneHT 1eMOHCTpHUpPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIDKE 0a30BOTO, MPOSIBIISE
2 3 TCsl HEZJOCTaTOYHOCTH 3HaHUH. OdopmieHue pedepaTa U €ro OPUTHHATEHOCTD HE COOTBETCTBYIOT
YCTaHOBJIEHHBIM TPEOOBAHHSM.
IMposBisieTcs NOIHOE WIIH IPAKTUYECKH MOJIHOE OTCYTCTBHE 3HaHUH. Odopmienue pedepara u er
0 OPUIMHAJIBHOCTh HECOOTBETCTBYIOT YCTAHOBJIEHHBIM TPEOOBaHHSIM.

*Bbannet 3a oquH pedepat (1-m cemectp - 1 pedepar, 2 cemectp - 2 pedeparta)

1 0

5.5 Ilpumep pa3HoypOBHEBBIX 32124 U 3a/laHUil

IIpumepsl 3axa4:

3anauva 1.

CocTaBbpTe CXEMY YpaBHEHHs OKHCIINUTEIbHO-BOCCTAHOBUTEIBHOM PEAKINM, UAYILEH I10
cxeme

KMnQO4 + H3PO3 + H2SO4 — MnSOg4 + H3PO4 + K2SO4 + H20

3agaua 2.



CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIBHO-BOCCTAHOBUTEIHLHON pPEAKIIMH METOJO0M
3JIEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAIOIIEro B IIEJIOYHOM cpejie:

KMnOs + KNO2 + KOH — K>2MnO4 + KNO3 + H20

3agaua 3.

CocraBbTe CXeMy YpaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIUU METOI0M
3IEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAOIIEro B KUCIION cpeie:

KMnOs + H2S + HaSO4 = MnSO4 + S + KoSO4 + H20O

3agaua 4.

CocraBbTe CXeMy YpaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIMU METOI0M
3IEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAIOIIEro B HEUTPaIbHOU cpeie:

KMnOs+ KNOz + H20 — KNO3 + MnO; + KOH

3agaua 5.

CocraBbTe CXeMy TallbBAHUYECKOTO 3JEMEHTa, B KOTOPOM 3JIEKTPOJAMU SIBISIOTCS
MarHueBass M LMHKOBas IUIACTHMHKHU, OIYIIEHHbIE B pAacTBOPbl HMX HOHOB C aKTUBHOMN
KoHIleHTpanued 1monw/n. Kakoil metamn sBIseTcs aHOAOM, Kakoil karomgom? Hamwmmre
ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENLHOM peakIuu, MPOTEKAOIEH B 3TOM rajbBaHUYECKOM
anemMeHnTe, u BerauciuTe ero DJIC.

3anauva 6.

Kakas Mmacca Meu BbIICTIUTCS Ha KaToJe MU AuieKTpoiinie pactBopa CuSO4 B TeueHuu 14
npu cujie Toka 4 A?

3agaua 7.

B 600 cm® BojbI pactBopeno 30 r BemecTBa. Beruucinre MaccoByro J0J10 BelecTBa B %
(POLIEHTHYIO KOHLIEHTPALIHIO)

3agaua 8.

[lnotHOCT, 40% pactBopa HNOs paBma 1,25 r/cM®. PaccunrtaTh MOIApHYIO
KOHIIEHTPAIIMIO 3TOTO PacTBOpa.

3agaua 9.

VYpaBHsiiTe CIEQYIOMIYI0O CXEMYy pEaKIHH, HCIONb3ys METOJ HOHHO-3JIEKTPOHHOTO
Oananca. Ykaxute okucautens U Boccranopuresb KoCroO7 + HCl — CrCls + Cly + KCI + H20.

3amgaua 10.

VYpaBHATE CIENYIONIYI0O CXEMY pEaKIUh, HCIOIb3YysSd METOJ HOHHO-3JIEKTPOHHOTO
Oananca. YKaxuTe OKHCIUTENb 1 BoccTaHoBUTEb. KBrO3z + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H,0.

3amgaua 11.

Cxonbko rpammoB NaOH Hazo B3sth muist mpurotoinerns 0,5 qv® 0,02 pactBopa?

3agaua 12.

K 11m3 20% pacTBOpa ruapoKcHaa HATpHs, IIOTHOCTH KoToporo 1,22 r/cm®, mpubasumu
10 xv° Bozibl. BBIUMCINTE MPOLEHTHYIO KOHIIEHTPAIHIO TIONY4EHHOTO PacTBOPA.

3agaua 13.

N3 400 r 20% pacTBOpa IpH OXJaXKIEHUHU BbLIENUIOCH 50 I' paCTBOPEHHOTO BEILECTBA.
KakoBa MaccoBasi 101 OCTaBIIErocst pacTBopa?

3amgaua 14.

3anummTe 2JIeKTPOHHBIE KOHPUTYyparuu cienyomux noHos: Cl; Ca’*: APPF*; 0.

3amgaua 15.

3anumuTe TPHUBEAEHHBIC HIDKE CXEMBI, 3aMCHHB BONPOCHTEILHBIA 3HAK Ha
COOTBETCTBYIOLIUI cuMBOI: IIUPpyY, OyKBY, 3Haku "+" umm "-":

1. Ba® - 78 — Ba**

2.Br0 ... % — Br

3.?7-28 — Sr**

4.8%+28 — S?

5.Fe?-& — Fe**

Kpamkue memoouueckue ykasanus



KaxnoMy cTyaeHTbl BBIIAIOTCS MHAUBUAYAIbHBIE 3a/laHus. 3a/ladyd BBINOIHSIOTCS bIB
MACbMEHHOM BHUJE W JIOJDKHBI OBITH OQopMIIeHBI B BHE oTueTa. [Ipu BBIOTHEHUH 3aaad
PEKOMEH/IOBaHA OCHOBHAs U JIOMOJIHUTENbHAs JuTepaTypa. OTenbHbIE BapUaHTHl 3ajad

pazOuparoTcs B ayJJUTOPUH U HAa KOHCYJIbTAIIHH.
IIxana oyenku

OreHKa Bamner* Bammer** Onucanne
5 1 2 Bce pacyeTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT MOKET OOBSCHUTD (U3HUCCKHIT CMBI
CJI ITOJTYYCHHBIX PE3yJITATOB, CACNIATh BHIBOJ
4 075 15 Bce pacueTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT MOKET OOBSACHUTD (U3HUCCKHIT CMBI
' ' CJI IIOJTY4EHHBIX PE3yJIbTaTOB, HE MOXKET C/IeTaTh BBIBO
3 05 1 Bce pacueTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT HE MOXKET OOBSICHUTH (DH3UUCCKHI C
' MBICII TIOJYYCHHBIX PE3YJIbTATOB, HE MOXKET CACNATh BHIBOJ
2 0 0 PacyeTh! BBITONHEHBI HEMPABIJILHO B OT/CIBHON YaCTH 3a/1a4H, B CBSI3H C YEM IOy
YeH HEBEPHBIH pe3yabTaT
1 0 0 PacueTsl BBINOJIHEHBI HEMPABUILHO

*Bbasutel 3a oTAeNbHYIO 331249y B 1 cemectpe - 10 3amau
**Bbaspl 32 OTACNBHYIO 3a7a49y BO 2 ceMecTpe - 5 3a1a4

5.6 UtoroBasi KOHTpPOJIbHAsI padoTa

KontponbHast pabora npenycMapuBaeT pellleHHe 3ajad 1o BapuaHTaM. KoHTposibHas
paboTa npegHa3HaYeHa CTyIeHTaM 3a04HOU (popMbl 00yueHus

BapuanTtst

KOHTPOJIbHBIX

3aJaHuil mpeacTaBleHbl B yuyeOHOM mocobun T.K.

Muxanpuenko, JI.B. benoyc Xumus: [Ipaktukym no oOuieil 1 HeOpraHM4ecKol XUMHUU. (CM. CTp.

35).

nocueAHuME nudpamMu  HOMepa CTyAeHYeckoro Owmiera (mmdpa).

Kpamkue memoouueckue ykasanus
Kaxxapiii cTy[IeHT BBIMOJHSIET BapUaHT KOHTPOJIBHOTO 3aJaHusi, 0003HAUYEHHBIM JBYMS

Hanpumep, HoOMep

crynenueckoro omiera CT-03-235, nBe nocneanue uudpsl 35, UM COOTBETCTBYET BapHaHT 35.
IlIxana oyenku

OmueHka Bammer* Omnucanue

5 12/24 Bce pacueTs! BBINOJIHEHBI IPABUIIBHO, CTYICHT MOXKET OOBSCHUTD (PU3HYECKUIT CMBICT TTOIYYEeH
HBIX pe3yJIbTaTOB, ClIEJIaTh BBIBOJL

4 10/12 Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYJICHT MOXET O0BSICHUTD (PM3MIECKHH CMBICI HOITy4YeH
HBIX PE3yJIbTaTOB, HE MOXKET CJIeIaTh BBIBOJI

3 8/4 Bce pacueTsl BBIIOIHEHBI TPABUIIBHO, CTYJICHT HE MOXXET O0BSCHUTH (HM3NUECKHI CMBICI MOy
YEHHBIX PE3yJIbTaTOB, HE MOXKET C/IENAaTh BHIBOJ

2 0 PacyeTs! BBINOJIHEHBI HENPABWIFHO B OTAENBHOM YacTH 337a4H, B CBSI3U C YeM ITOJIy4eH HEBEPH
bIii pe3ynbTart. [IpaBuiipHO pemeHo 10 mponeHTOB 3a/1a4

1 0 PacyeTs! BBINOJIHEHBI HENPABHIEHO

*banibl 32 KOHTpObHYIO padoty (1 cemectp/2 cemectp)
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