CVWCTEMA MEHEOXXMEHTA KAYECTBA
YnpaBneHve LOKYMEHTUPOBaHHOW MHdopMauueii 7.5.3

MwuHncTEepCcTBO KoHTekcT opranusauum 4. ObecneyeHne 7. (MepcoHan 7.1.2)
HayKu 1 BbiCLLEro o6pasoBaHus Pd CTpaHVIU,a 1m3 33
dre0Y BO «COlNy» Bnageneu npouecca 7.5.3: OTgen oKymeHToobopoTa

Bug fokymeHTa: [10n0XKeHWe NO fesATeNbHOCTN

MonoxeHune o paspaboTke n peanusayumn OMOr cCory

MWHUCTEPCTBO HayKU 1 BbICLLIErO 06pa3oBaHua Poccuiickoin defepauimn
defepasibHOE rocyaapcTBeHHOe OHA>KeTHOe 06pa3oBaTe/IbHOe YUpe>KeHWe BbICLLIEro 06pa3oBaHuns
«CeBepo-OCeTUHCKMI rocyAapcTBEHHbIN YHUBEPCUTET
nmeHn KocTa J/leBaHoBMYa XeTarypoea»

PABOYAA NMPOIMPAMMA ONCUNTININHBI

«ObLWwasa XxmmMms»

HanpaeneHue 44.03.05 MNMeparornyeckoe obpasosaHme (C AByMSA MPoPuAAMAU MOATOTOBKMN)

Mpodunu: Xumua. bruonorus

KBanupukaums (cTeneHb) BbINYCKHUKA -6aKanasp

Braavkaska3 2019



CNCTEMA MEHEIDKMEHTA KAUECTBA
YnpaBneHne JOKYMeHTMPOBaHHON MH(opmaLmeid 7.5.3

MuHuncTepcTBO KoHTekcT opranunsauum 4. Obecneuenuve 7. (MepcoHan 7.1.2) 2
HayKmW 1 BbiCLLEro o6pasoBaHusi Pd CTpaHVIU'a 21333
Preoy BO «COMy» Bnageney npouecca 7.5.3: OTgen gokymetoobopoTa

Bua pokymeHTa: [lonoxeHue Mo nesa reibHoCTM

MonoxeHwne o pa3paboTke n peanmsauun O! KOH COIY
Mporpamma cocTaBfieHa B COOTBETCTBMU ¢ PefepanbHbIM FOCYAApPCTBEHHLIM 06pa3oBaTe/bHbIM
CcTaHgapToMm Mo HanpaBneHuto 44.03.05 [Meparornyeckoe o6pasoBaHMe (C AByMA npodunsMu
MOArOTOBKN), YTBEPXAEHHbIM NpukasoM MuHUCTepcTBa 00pa3oBaHMA M Hayku Poccuiickoit ®epepaymm
oT 22.02.2018 r. Ne 125, y4yebHbIM nfaHOM MNOArFOTOBKM 6GakanaBpa Mo HanpasneHuto 44.03.05
Meparornyeckoe obpasoBaHue (C ABYMSA MPOUAAMU MOATOTOBKW), YTBEPXKAEHHBLIM YUeHbIM COBETOM

®Ire0yY BO «COlY» (npotokon Ne 10 ot 28.05. 2019 r.).

CocTtaBuTenu: Araeea ®.A.,A0LeHT Kadefpbl 06LLEA U HEOPraHUYEeCKOW XUMUK

Pabouas nporpamMma 06CYyX[AeHa W YTBepXAeHa Ha 3aceflaHuMM Kadeapbl 06WEA W HeopraHMYeckKou
Xumun (Npotokon oT «28» 06. 2019 r. Ne15/18-19).

3aB. Kathegpoi N.M. Ky6anosa
OpobpeHa coBeTOM (haKynbTeTa XMMUK, BUONOTUA 1N BUOTEXHOIOTUN

(npotokon ot «01» 07. 2019 r. Ne12/18-19)
Mpeacenatens coBeTa (hakynbTeTa ® ca3C-£X ®.A. Araesa



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBAHHOH nHbopManueit 7.5.3

MunucrepcTBo Konrekcr opranusanuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) 1
HayKH U BbIcIIEro oopasoBanusi PO CTpaHI/IL[a 1usz 31
®OI'BOY BO «COI'Y» Brnanenen nporecca 7.5.3: Otaen JoKyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue 1o AeATETbHOCTH

Tonoxenwue o paspaborke u peanuzarmu OIIOI COT'Y

1. Crpykrypa u 0o011asi TPYyA0eMKOCTh TUCIIHIIMHBI
Obwas mpyooemrocms OUCYUNIUHBL 8 3A4eMHbIX eOUHUYAX -3, akademuyeckux yacax -108

Ounas popma 0OydeHHs 3aounas Gopma oOydeHUs
Kype 1
Cemectp 1
Jlexumu 36
[IpakTrdaeckue (ceMUHAPCKUE) 3aHATHS -
JlaGopaTtopHble 3aHATUSL 36
Koncynpranun
Hroro aynuTopHBIX 3aHATHI 72
CamocrosiTenpHas pabora 36
Kypcosas pabora -
®opMa KOHTPOJIS
9K3aMeH
3a4er +
OO1iee KOTUYECTBO YaCOB 108

2. Lleau ocBOeHMS THCIHUTIIUHBI
LenssmMu ocBoeHUsT AUCHUILTUHBL «OO0111ast XUMUS SBIISIOTCS:
OcBoeHUE TEOPETUYECKHX OCHOB COBPEMEHHOM XHWMHUM, €€ METOJOJIOTMYECKUX IOAXOOB,
chopMHUpPOBaHKE MPECTABICHUS O BO3MOXKHOCTH NMPUMEHEHHUS 3aKOHOMEPHOCTEH U METO/IOB XMMHUU B
npodeccuonansHoit gesrensHocTu mpenoaaBarens xumun.(IIC: 01.001 Ilemaror (memarorumueckasi
NeSITeJIbHOCTh B JOIIKOJBHOM, HAa4YaJbHOM O00IleM, OCHOBHOM 001IeM, CpeIHeM o0IIeM
oOpa3oBanum) (Bocnuraresb, yunrtenab); 1.003 Ilemaror n0OnmoJHMTEILHOrO 00pa3oBaHWs JeTeill W
B3pocibix; 01.004 Ilemaror mnpodeccHOHATBLHOTO 00y4YeHHsi, NPOECCHOHAILHOTO 00pa30BaHUS U
JOTOJTHUTEIbHOr0 MPo¢)eCCHOHATIBHOT0 00PA30BaHMSI.

3. Mecrto aucuuniaunsl B crpykrype OIIOII 6axanaspuama

JucuunnuHa «O6mas xumus» oTHocuTes K bioky 1. [lucuunnunsl (Moxynu) OOs3arenbHas

yacTb. Muaexc nucuunmssl: 51.0.08.

[Iporpamma kypca «OO6mas xumus» peaHa3HadeHa s 6akanaBpoB | Kypca Mo HampaBieHUIO
44.03.05 Tlemarormueckoe oOpazoBaHue (C ABYyMs NpoduiIsiMM TMOATOTOBKH). B mpouecce u3yueHus
y4eOHOM TUCIUIUIMHBI CTYIEHTHI MTOJIy4atoT 0a3uCHbIE 3HAHUS, HEOOXOJUMbIE JJISl JIyUILIero HOHUMaHus U
YCBOCHMSI yU€OHOI0 Marepuaia Mo BCeM XMMHYECKUM JUCHUILUIMHAM, a TaKKe€ METOAMKE MPEeroiaBaHHs
XVMUH, U YCIIEITHOTO MTPOX0XKICHHSI ITearornIecKOi MPaKTHKH.

[Ipy ocBoeHMM JaHHOW MAHUCHUIUIMHBI CTYIEHT CMOKET IPOJEMOHCTPHUPOBAaTh 00OOIIEHHBIE
TpynoBble GpyHKIUH (TD):

v' Tlemarorudeckas IeATEILHOCTD MO MPOSKTUPOBAHUIO M pean3aiiy 00pa3oBaTelbHOTO mpoiecca

B 00pa3oBaTeNIbHbIX OpPraHU3alUAX JOLIKOJIBHOIO, HAYaJbHOrO OOIIEro, OCHOBHOIO OOIIEro,

cpeaHero o01ero oopa3oBaHus

v’ Tlemarormveckass  J€ATENLHOCTH O  NPOEKTHPOBAHWUIO W pealM3allid  OCHOBHBIX
00111€00pa30BaTEIbHBIX MPOTrPaMM

v' TlpenogaBanue 10 MporpaMmaM Mpo(ecCHOHAIBHOIO O0YUEHHs, CPEIHEr0 MPOPECCHOHATEHOTO
obopazoBanust (CIIO) wu  pgomosHUTENbHBIM — HpodeccuoHambHbIM — mporpammam  (AI1ID),

OPHEHTHUPOBAHHBIM Ha COOTBETCTBYIOLINH yPOBEHb KBATH(PUKALIUN



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBAHHOH nHbopManueit 7.5.3

MunucrepcTBo Konrekcr opranusanuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) 2
HayKH U BbIcIIEro oopasoBanusi PO CTpaHI/IL[a 2u3 31
®OI'BOY BO «COI'Y» Brnanenen nporecca 7.5.3: Otaen JoKyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue 1o AeATETbHOCTH

Tonoxenwue o paspaborke u peanuzarmu OIIOI COT'Y

v' Opranusanuss © OpPOBEJAEHHE y4eOHO-IIPOU3BOACTBEHHOIO IpOLECCa MPU  pealn3aldu
00pa30BaTeNbHBIX IPOrPAMM PA3IUIHOTO YPOBHS U HAMPABICHHOCTH

v OpraHu3alMoHHO-TIEArOrHYECKOE  CONPOBOXKAEHHE TIpynnbl  (Kypca) OOy4aroIuxcs [0
nporpammam CIIO.

Jns m3ydeHuss gucruiuimHel "OO0mas Xumusa'" HeoOXOAUMbl 3HAHHS, YMEHHUS U KOMIICTCHIINH,
MOJIy4E€HHBIC 00YYaIOIIUMHUCS B KypCe XUMHUU CPEIHEH MIKOIBI B COOTBETCTBHH ¢ TpeboBaHusmMu OI'OC
OcHoBHoro 061Iero oopazoanus (mpuka3z Ne 1897 ot 17.12.2010 ¢ nonostaenunsimu 2014 u 2015 rr.).

Jlist ocBOoeHUs MaHHOU yueOHOU AucuurtinHb (Y /) cTyAeHT nomKeH
3HAaTh: OCHOBBI XUMUU U (PU3UKHU [0 MPOrpamMme 0OIEero OCHOBHOTO 00pa30BaHNUS;
YMeThb: IPOBOJUTE Pacu€Thl C UCMOIB30BAaHUEM MOHATUN «PACTBOPUMOCTDY, «MACCOBas J10J1s1 BEIIECTBA
B pacTBope», pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OIHO M3
BEILIECTB JJaHO B M30BITKE (MMEET MPUMECH), pacueThl Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOIYKTa
peaxiuu, eciii OJIHO U3 BEIIECTB JaHO B BHUJIE PACTBOPA C OMPEEIIEHHON MacCOBOM J10JIel pacTBOPEHHOTO
BEILIECTBA, PACYEThl MACCOBOW WM OOBEMHOM JIOMM BBIXOJA NPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXXHOT'0, pac4€Thl MAaCCOBOH! J10J11 (MacChl) XUMUYECKOTO COSIMHEHUSI B CMECH.
Baaners: HaBBIKAMH XUMHUYECKOTO SKCIIEPUMEHTA.

OcBoeHUEe JaHHOW AUCIUIUIMHBI SIBISIETCS HEOOXOAMMBIM KaK MPEIIICCTBYIONIEE I U3YUCHUS

CIIEIYIOIINUX JUCIUIUIMH Yy4eOHOro TIUIaHA TIOATOTOBKM OakayiaBpoB 1o HampasieHuo 44.03.05
[lenarorunueckoe oopazoBaHue (C ByMs IPOPHIIMHU MOATOTOBKU: XuMusi, bruosorus):

Heoprannueckas xumus; Mcropuss u mMeToAosioruss XuMuM; AHanuthueckas xumus; Dusnueckas u
KoJutonaHas xumus; Metoauka oOyuenust xumun;,; Heopranudeckuii cunres; [Ipaktiuka o3HakoMUTeNbHAS
(Texnuka mabopaTopHbIX paboT 1Mo xumun); [lemarornyeckas npakTuka.

4. TpeOoBaHuA K pe3yJbTATAM OCBOEHUS JUCHUNIMHBI (KOMIIETEHIIUH 00y4YalolIerocs,
(¢popmupyembie B pe3ysabTaTe 0CBOCHUS JUCHHUIIJIMHBI (MOYJIs1)

OOmmM CpeCTBOM KOHTPOJIS SIBIISIETCS BBEJEHHAs B YHUBEpPCUTETE OauTbHO-pEHTHHTOBAs
CHCTEeMa OIICHKHU YCIIEBa€MOCTH CTYJ/ICHTOB CIICLIMAINTETa U HapaBlIeHUI OakanaBpuara.

B pesynbpTaTe OCBOCHMS NUCHMIUIMHBI y CTYIEHTA JOJDKHBI OBITH C(HOPMHUPOBAHBI CIIEIYIONINE
KOMIIETEHIINH:

OIIK-2: CriocobeH ydacTBOBaTh B pa3pabOTKe OCHOBHBIX M JIONIOJHUTEIBHBIX 00pa30BaTEIIbHBIX
mporpaMM, paspabarbiBaTh OTHAEIbHBIE MX KOMIIOHEHTHI (B TOM UHCJIE€ C HCIOJIb30BaHUEM
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA)

WNnaukaTtopsr qoctmwkenns komnetennnn OITK-2:

— 3HaTh HCTOPHUIO, TEOPHIO, 3aKOHOMEPHOCTH U MPHUHIMUIBI MOCTPOCHHUS W (PYHKIIMOHUPOBAHUS
00pa30BaTeNbHBIX CUCTEM; OCHOBHBIC MPHUHIIMIIBI AESITEILHOCTHOTO TOXOJa; MeIaroruvecKue
3aKOHOMEPHOCTH  OpTaHM3allid  00pa3oBaTeIbHOTO  MPOIECcca;  HOPMATHBHO-TIPABOBBIE,
AKCHUOJIOTUYECKUE, TCUXOJIOTUYECKUE, TUAAKTHUECKUEe M METOJMYECKHE OCHOBBI Pa3padOTKU H
peanu3allii  OCHOBHBIX M JIOTIOJHUTEIBHBIX OOpa30BaTEIbHBIX MPOrpaMM; CHEHUPUKY
ucnosnb3oBanus UKT B nenarornueckoit gestensuoctu (MOIMK-2.1)

— yMeThb paspabarbiBaTh LEIH, IUIAHUPYEMBIE pe3yibTaTbl, COJEp’KaHUuEe, OpraHU3aluOHHO-
METOANYECKUN HWHCTPYMEHTAapuM, JHWarHOCTHYECKHE CpEACTBA OLEHKH pe3yJIbTaTUBHO-CTH
OCHOBHBIX U JOMOJHUTENBHBIX 00pa30BaTEeIbHBIX IPOrPaMM, OT/IEIBHBIX UX KOMIIO-HEHTOB, B TOM
yucine ¢ ucnonab3oBanneM UKT; BpIOMpaTh opraHn3alimoOHHO-METOJUUECKHE CPEACTBA pealn3aluu

JOIMTOJIHUTCIBbHBIX 06pa30BaTC.HBHLIX nporpamMm B COOTBCTCTBHU C UX OC06CHHOCT}IMI/I. (I/IOHK-
2.2)

— BIQAETh JUAAKTHYCCKUMH M METOJMYCCKUMH MpuéMaMu pPa3pabOTKH H  TEXHOJOTHSIMHU
peanu3alii  OCHOBHBIX W  JIONMOJHUTEIBHBIX 00pa30BaTeJbHBIX MPOTpaMM; MpUEMAMHU
ucnosib3oBanus UKT (MOIIK-2.3)



CHUCTEMA MEHEJUKMEHTA KAYECTBA
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MunucrepcTBo Konrekcr opranusanuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) 3
HayKH U BbIcIIEro oopasoBanusi PO CTpaHI/IL[a 3uz 3l
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Bun JOKYMEHTA: TTonoxxeHue 1o AeATETbHOCTH

Tonoxenwue o paspaborke u peanuzarmu OIIOI COT'Y

OIIK-8: CnocoGeH OCyLIECTBIATh MEJAarornyeckyro JAeATeIbHOCTh Ha OCHOBE CIIELHAJIbHBIX
Hay4HbIX 3HAaHUU
HNunukaTtopsl noctuxenus komrerennuun OITK-8:

— 3HaTh  UCTOPHIO, TEOPHUIO, 3aKOHOMEPHOCTM M  NPUHLUIBI  IOCTPOCHHUA U
(GyHKIMOHUPOBAaHUS 00Pa30BATEIbHBIX (II€AATOTHYECKUX) CUCTEM, POJIb U MECTO 00pa30BaHUS B
KU3HM  JIMYHOCTHU U OOINECTBa;  KYJIbTYPHO-UCTOPHYECKHE,  HOPMATHBHO-IIPABOBBIE,
AKCHOJIOTHUECKUE, OSTHUYECKUE, MEIUKO-OMOJOTMYECKHe, SPrOHOMHUYECKUE, TICUXOJIOTUYECKHE
OCHOBBI (BKJIIOYasi 3aKOHOMEPHOCTH, 3aKOHbI, INPHHLMUIBI) MEJAarorn4eckoi JesTelnbHOCTH;
KJIACCUYECKHE U MHHOBALMOHHBIE IIEarOTM4YeCKUe KOHLENIUHU U TEOPUH; TEOPUHU COLMATN3aLUs
JMYHOCTH, UHAUKATOPBI MHANBUIYAJIbHBIX OCOOCHHOCTEN TPACKTOPHM KU3HH,

— WX BO3MOXKHbIE J€BHAIMM, a TaKKE OCHOBbl HUX IICUXOJUArHOCTHKHU; OCHOBBI
NCUXOJUAAKTUKH, MOJUKYIBTYPHOTO 00pa30BaHMsl, 3aKOHOMEPHOCTEH MOBEIEHUS B COLMAIBHBIX
CEeTSIX; 3aKOHbl PA3BUTHUS JINYHOCTU M MPOSIBICHUS JUYHOCTHBIX CBOWCTB, IICHUXOJIOTMYECKHE
3aKOHBI Nepuoau3anuu u kpusncos pazsutus (MOITK-8.1)

— yMeTb  OCYILECTBJIATh  IeJarorudyeckoe  IeJernojiaraHdie M pemarbh  3aJa4yu
po(hecCHOHANIBHON MEAarornyeckou JesiTeIbHOCTH Ha OCHOBE CIIEHUAIbHBIX HAyYHBIX 3HAHUM;
OLICHUBATh PE3yJIbTaTHBHOCTh COOCTBEHHOI eaaroruueckoii aesrensHoctu (MOITK-8.2)

— BIQJAETh ITOPUTMAMH W  TEXHOJOTHSMH  OCYHIECTBICHHS  NPO(ECCHOHATBLHOU
NEeAarornyeckol JEsITEeIbHOCTM Ha OCHOBE CIELUUAIbHBIX HAy4yHBIX 3HaHUH; HpuéMamu
He1arornyeckoi pequiekCuu; HaBbIKaMu pa3BUTHs Yy 00yUarOLIUXCs T03HABATEIILHON aKTUBHOCTH,
CaMOCTOSITENIbHOCTH, HMHUIMATHBBI, TBOPYECKHX CHOCOOHOCTEH, (OpPMHpPOBAaHUS TPaKTAHCKON
HO3MLINHU, CIIOCOOHOCTH K TPYAYy M JKM3HHM B YCJIOBHUSX COBPEMEHHOIO MHpa, (OPMHPOBAHUS Y
00y4aroImuXxcst KyJIbTYphI 3J0pOBOTO M Oe3omacHoro oopasa sxuszuu (MOITK-8.3)

IIK-3: CnocobeH OpraHu3oBBIBaTH COBMECTHYKO UM HMHIUBUAYAJIbHYIO  y4yeOHyI0 H

BOCIIUTATEJbHYIO JI€ATEIbHOCTh OOY4YaIOIIMXCs, B TOM YHCIE C 0COOBIMH 00pa3zoBaTelIbHBIMU

noTpeOdHOoCTAMH, B cooTBeTcTBUHU ¢ TpeboBanusimu OI'OC (IIC:01.001, 01.003, 01.004)
WNunukatopsr qoctrkeHus komrereHuu [1K-3:

— 3HaTh TEOPETHYECKHE BOMPOCHI OOIIEH XMMHHU, TPOEKTHPOBATH TUATHOCTHPYEMBIE LIEIH
(TpeGoBaHUsI K pe3yiabTaTaM) COBMECTHOM W HWHAMBUAYaJbHOW Y4eOHOM M BOCIUTATEIbHOMH
JESITEIbBHOCTH O0yYaroluxcs, B TOM 4YHCIE€ C 0COOBIMM 00Opa30BaTeIbHBIMU MOTPEOHOCTSAMH, B
cootBeTcTBUH ¢ TpeboBanusimu OI'OC (UTIK-3-1).

— VYMeTh HUCHOJB30BaTh IMEJArornyecku OOOCHOBaHHBIE COAEpkKaHHE, (OPMBI, METOABI U
IpPUEMbI OPTaHU3alMd COBMECTHON M MHJIMBUyalbHOW yU€OHON M BOCIIUTATENBbHOMN AEITEIbHOCTU
obyuatoruxcs (MITK-3-2).

- Briagets MeTogamu ynpapiieHus y4eOHBIMU IPYIIaMH C LIE€IbI0 BOBJIEUEHUSI 00yUYaIOLUXCs B
npoiiecc 00y4eHHs U BOCIIMUTAHU, OKAa3aHUs IIOMOIIH U MOJACP>KKH B OpraHU3alluu AeITeIbHOCTU
ydeHHUECKuX opranoB camoympasienus (ITK-3-3).

ITpu npoBeneHUN yueOHBIX 3aHATHI oOecreynuBaeTcsi pa3BUTHE Y 00YJarOIUXCs HAaBBIKOB
KOMaHIHOU pabOThl, MEKIMYHOCTHON KOMMYHUKAIMH, MPUHATUS PEIICHUN, JTMIEPCKUX KauecTB
(Birouass Mpu HEOOXOAMMOCTH MPOBEIEHHE WHTEPAKTHBHBIX JIEKIMH, TPYMIOBBIX ITUCKYCCH,
pOJIEBBIX UIp, TPEHUHIOB, aHAJIW3 CHUTyallMd M WMUTAMOHHBIX MOJEJeH, MpenojaBaHue
IUCUUIUIMH (Moaynel) B (opMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pE3YJIbTaTOB HAyYHBIX
UCCIIEIOBaHUM, B TOM 4YHCIE€ C Y4YETOM pEeruoHalbHBIX OCOOEHHOCTEW MpodeccruoHalIbHOMN
NeSITeIbHOCTH BBIITYCKHUKOB U IOTPEOHOCTEN paboTonaTeneil).



CHUCTEMA MEHEJUKMEHTA KAYECTBA

VYnpasnenue JOKyMeHTHPOBaHHOU uHpopMaruei 7.5.3

MuHUCTEPCTBO Kontekcr oprannsauuu 4. O6ecnedenue 7. (Ilepconan 7.1.2) 4
HayKH U BbIcuiero oopaszosanus PO CTpaHI/I]_Ia 4 y3 31
OI'BOY BO «COI'Y» Bnanenern nponecca 7.5.3: Otaen 10KyMeHTOO00pOTa
Bun nokymenta: IlonoxxeHue 1o AesTenbHOCTH
Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y
5. Coaep:xaHue M y4eOHO-MeTOAMYECKAs] KAPTA AU CHUTITHHbBI
Tabauya 5.1
Ne Tema JieKuMH Tema 1a00paTOPHOrO 3aHATHS CamocTosiTeJIbH | 4 DopMbI Kosm | [lepeue | imTepar
He as padora a TeKYIIero YecTB Hb ypa
ae c KOHTPOJIA 0 KOMIIE
JH bl 0a/10 | TeHuH
B "
1 BBenenue B xumuro. Texauka 0€30I1aCHOCTH. OcHoBHBIE | XUMHUYECKHUE 2 | Xumunueckuit | 1 OIlK-2; | 1,2
ATOMHO-MOJIEKYJISIPHOE KJIACCHI HEOPTaHMYECKNX COCTHMHEHHIA. CBOICTBa JIUKTAHT OIIK-8§;
Y4CHUE B COBPEMEHHOU JIaGoparopuast paGora Nel IIpasuna | IPOCTBIX 1 [K-3
XHMHH. o CIIOJKHBIX
paboTel B XUMHUYECKOH JiabopaTopuu.
a6 HEOPraHUYECKUX
TOpHAast XUMHYECKas i .
aboparopHa ecka ocyna. | o —
IIepBast mOMOIL ITPX HECUACTHBIX CIy4YasIX
2 [IpocTble U coXkHBIE Cemunap «PeakirionHasi CiocOOHOCTb XUMHUYeCKUe 2 | Bompocet B |3 OIIK-2; | 1,2
BemecTBa. OCHOBHBIS HEOPraHUYECKUX BEIIECTBY. CBOICTBA KJIACCOB PyOexHOI OIIK-8;
KJIaCChI HGOPFaHI/I‘IeCKI/IX HeopraHquvCKHX KOHTPOJIBHOI T1K-3
COEeTNMHECHHM. COeIMHEHUH
3 | Xumuueckue cBoiCTBa JlaboparopHnas padota Ne2 «OcHOBHBIE [ToaroroBka no 2 3 OIIK-2; |5
MpECTaBUTENEN KJIACChl HEOPTraHUYECKUX COEIUHEHUIN KOHTPOJIBHBIM OIIK-8;
OCHOBHBIX KJIaCCOB BOIIpOCaM B IK-3
HEOPraHUYECKUX METOJINYECKUX
COEIMHEHU. YKa3aHUAX
4 KomnuectBenHbIE Cemunap «XuMuueckas TepMoauHaMuka. | Pemienue 3agau 2 | Bormpocet B |3 OIlK-2; | 3,4
OTHOIIICHUS B XUMUU. Pacuér sHTanbenmuil peakuuny. py6exHOi OIIK-8;
XuMuueckas KOHTPOJIbHOI T1K-3
TepMOJIMHAMUKA!
OCHOBHbIC OHSATHS U
ONpeAeIICHUS. DHTAIbINA.
3akoH I'ecca. Pacuér
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SHTAJIBIIUHN pEaKIuu.

5 | Camonpou3BOJIbHBIC JladopaTopnas padora Ne3 TertoBoit Pemenue 3amau [Tucemennoe | 3 OIIK-2; | 15
MPOLIECChl. DHTPOMUSI. 3¢ (hHeKT XUMHUYECKON peaKinu BBITIOJITHEHUE OIIK-8;
Oueprus [ m60ca. Pacuér 3aJaHus IIK-3
sHepruu I'nb0ca peaxiuu.

6 TepmoauHaMU4eCKUi Cemunap «KuHeTnka XUMHUECKUX Pemienue 3agau Koucnekt 3 OIlK-2; | 3-4
BBIBOJI KOHCTAHTBI peakuuii. Pemenue 3agau» OI1IK-8;
paBHOBecus. Kunetuka Jlaboparopnasi padora Ne4. CxopocTb IK-3
XMMHYECKUX PEAKIUM. XUMHYECKON PEaKuu

7 OOpaTumble peaKIluH. JlaboparopHas padora NeS. Xumunueckoe (Teopus Bompocer B | 3 OIIK-2; | 1-5
XuMHYECKOE paBHOBECHE. | paBHOBecue CMelleHre paBHOBECHS XUMHUYECKOI0 pybexHOI OIIK-8;
CwMmellieHre XuMHYECKOro CTPOCHHS. KOHTPONBHOI IK-3
paBHoBecust. [Ipunnun Jle- (DIIEKTPOHHOE
[Tarenbe. cTpoeHune. OCHOBBI

CTEPEOXUMUH

8 | PactBopsl. OOpaszoBanue PactBops! anektponutoB. Jlaboparopuasi | OOmiue YcrHbii 3 OIIK-2; | 1-5
PacTBOPOB 3JIEKTPOJIUTOB. | padora Ne6 DiaeKTpoIuTUUYECKas NPUHIUIIBI OTUET OIIK-8;
CuIIbHBIE DJIEKTPOITUTHI. JUCcCOoIManus PEaKIUOHHOM T1IK-3
Kucnorsl 1 ocHOBaHus. CIIOCOOHOCTH

9 HNonHoe npousBeneHmne Pemenue 3aga4d mo remam «oHHOE l'anorenoBoopo ITucemennsiit | 3 OIlK-2; | 3-4
BOJIbl. BomopoaubIii IIPOMU3BEAEHNE BOIbI. BOIOpOIHBINM bl OTYET 1O OIIK-8;
nokasarens. [ uaponus nokasareins. [IponsBenenue TEME IK-3
coneil. BydhepHsie PacTBOPUMOCTH.
pactBopsl. [Ipoussenenue | JlabopaTtopHas padora Ne7 Bogopoansrit
pPacTBOPUMOCTH noKazaTelb. [ uaponaun3 conei.

10 | OkuciuTenpHO- KOHTPOJIBHAS PABOTA Nel Pemenue [MuceMenHbIid | 25 OIK-2; | 1-2
BOCCTAaHOBUTEIIbHBIE (pedTHHI) LIETIOYEK OTYET MO OIIK-8;
peaxkuuu. JNeKTPOAHbII MIpEBpAICHUI TEME I1K-3

noreHuuan. Hanpasnenue
MPOTEKAHUS
OKHCIIUTCIIBHO-
BOCCTAaHOBHUTCIIBHOM
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peakuuu. YpaBHEHHE

HepHncra.
11 | Dnexrponus Cemunap «OKUCIUTEIBHO- [Ipupona [Mucemennoe OIK-2; | 1-2
BOCCTaHOBUTEJIbHBIE IIPOLIECCHD. BEILIECTB — JIOMaIlHee OIIK-8;
OKHUCIIUTENEHN U 3a/1aHue IK-3
BOCCTaHOBUTEIEH
. Pemenne
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbH
bIX pEaKIMil
12 | KommekcHbie JlaGopaTopuasi paGora Ne§ Pemenune Brimonnenue OIIK-2; |5
COeAMHEHUIL: OKuUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE OKHCIIUTEIBHO- UCbMEHHOTO OIIK-8;
oOpa3oBaHue, peaknuu BOCCTAaHOBHUTEJIbH 3aJlaHusl IK-3
YCTOWYMBOCTb U CBOMCTBA. bIX peaKLMi
13 | Ctpoenue aroma. Jladoparopnasi padora Ne9 Dnexrponus. | CocraBieHue [TucbMeHHBII OIK-2; | 1-2
[lepuoanueckuii 3aK0H OBP, OTYET MO OIIK-8;
MIPOTEKAOIINX TeMeE [1K-3
IIPH DJIEKTPOJIA3E
14 | Xumunueckas cBsi3b. «CtpoeHnue aroma. XuMu4ecKasi CBsI3b». Koncnekr Beepnrrit OIK-2; | 1-2
IIpumeHeHne metona o1Ipoc, OIIK-8;
MOJIEKYJISIPHBIX OpOuTaei BBITIOJTHEHUE IK-3
JUIS. OITUCAHMS UCbMEHHOTO
KOBaJICHTHOM XUMHUUECKOI 3aJaHus
CBSI3H
15 | Meron oTTankuBaHus KosustoxkBuym Nel Ctpoenue aroma. [Togroroska no VYcrHbIi OIlK-2; | 1-2
BaJICHTHBIX JJIEKTPOHHBIX | XUMHUYECKas CBA3b TEME OIIpOC, TECTHI OIlIK-8;
nap. XuMU4ecKas CBsI3b B KOJIJIOKBUyMa [K-3
KOMIUIEKCHBIX
COEJTMHEHUSIX
16 | Komtouansle pacTBOpHI Komnonansie pacTBopsl [ToBepxHOCTHBIE Pedepar OIIK-2; | 1-2,5
Jladoparopnasi padora Nell SIBIICHUSI " OIIK-8;
azcopOIus. IK-3

Kommongueie
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ITAB
DNEeKTpUUYECKUE
CBOICTBA,
YCTOMYMBOCTh U
KOAryJISILHs
KOJUTOMIHBIX
CUCTEM
17 | Xumuueckue 35eMeHTsl B | KHCIIOTHO-OCHOBHOE TUTPOBAHHE. IToxaroroska 1o Koncmekr 3 OIIK-2; | 1-2,5
IpUpozae JlaboparopHasi padora Nel3 BOIIpOCaM U3 OIIK-§;
Omnpenenenne kKapOOHATHOM KECTKOCTU METOUYECKOTO IK-3
BOJIBI. 0coousI
18 | 3akoHOMEpHOCTH KommiekcoHoMeTprueckoe THTPOBAHUE. XKectkocTh BOIBI KOHCTICKT 3 OllK-2; | 1-2,5
U3MEHEHHUs CBOMCTB JlabopaTopnasi paGora Nel4 OIIK-8;
3JIEMEHTOB Ornpenenenne 00IIeH )KECTKOCTH BOJIBI IK-3
KOHTPOJIbBHAS PABOTA No2 25 OIlK-2;
(pedTHHI) OIIK-8;

IK-3
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6. OOpa3oBaTejibHbIE TEXHOJOTHHI

Jlekuuu,  nexuuu-OeceAbl,  JTAOOpAaTOpHBIE  3aHATHUS,  NPAKTUYECKUE  3aHSTHS,
camocTosTeNbHasl padoTa CTYIEHTOB.

I/ICHOJIB?;YIOTC}I HUHTCPAKTUBHBIC MCTO/bI O6y‘ICHI/I$II SKCIICPUMCHTAJILHBIC 3adaHus,
pa3paboTKa MPOEKTOB, UCCIIEIOBATEILCKUI METO1 00yUEHHUs, CEMUHAPHI.

HHHOBanmMOHHBIE CHOCOOBI M METOJBI, HCIOJb3yeMble B 00pa3oBaTEIbHOM MpOIECCce
OCHOBaHbl Ha MHCIIOJIb30BAHUM COBPEMEHHBIX JIOCTH)KEHUH HayKdh U HH()OPMAIIMOHHBIX
TEXHOJIOTHH. HaHpaBJIeHBI Ha IMOBBIICHUEC KAYCCTBA IMOATIOTOBKH IIYTCM PA3BUTHA Y CTYJICHTOB
TBOPUYECKHUX CIIOCOOHOCTEH M CaMOCTOATEIBHOCTH (METOABbl MpPOoOJIIEMHOr0 O00y4eHws,
UCCIIEIOBATEIbCKUE METO/bI, TPCHUHTOBBIE (DOPMBI, PEUTHHTOBBIE CHUCTEMBI OOYYEHUS U
KOHTpOJIsI 3HAaHUM W JAp.). Hamenensl Ha aKTHBU3AIMI0O TBOPUYECKOrO IMOTEHIMAIA U
CaMOCTOSITENIFHOCTH CTYACHTOB M MOTYT PEali30BBIBATHCS HA 0a3e MHHOBAIIMOHHBIX CTPYKTYP
(Hay4HbIX Ja00OpaTOpUid, IIEHTOB, IPEANPUITUN U OPTaHU3alM U JIp.).

Ne HanmMeHoBaHHE OCHOBHBIX METOJIOB KpaTKOC OIMMCAHUC W IIPUMCPBI, HCIIOJIb30BAaHUA B

TEMax U pasaciiax, MECTO ITPOBCIACHUS

1 [Ipumenenue 31eKTpOHHBIX | [Io BceM JIEKIMOHHBIM TeMaM  pa3paboTaHbI
MYJIbTUMEIUNHBIX JICKIHN

My.HLTPIMGI{HfIHBIG JICKIINHU

Ne Tema Buja 3anarus Yacbl AxTuBHbl | HHTepa

HeJ (Bcero) | e ¢gopmMbl | KTHMBHBI

e e
(hopmbl

1 Texunka Oe3omacHocTd. OCHOBHBIE KJacchl | JlabopaTopHOe 2 ITouckoBast | Meron
HEOPTraHUYECKUX COCUHEHUN. nmabopaTop paborsl B
JlaGopaTopnas padora Nel TIpasuna pa6oTsl B Has paGora | MA/IbIX
XUMH4YecKoit  ymabopatopuu.  JlaGoparopHas ;pynnax
XUMHUUYeCcKasg Tmocyna. IlepBas momomp mpu *
HECYACTHBIX CIIydasix

2 Cemunap «PeakimoHHas CocOOHOCTh nabopaTtopHoe 2 Pemenue Cemunap
HEOPraHMYECKHX BEILECTBY. 3amaq B

JINaJIOTOB
oM
pexumMe
2 4.

3 JlaGopaTopHas pa6ora Ne2 «OcHOBHBIE naboparopHoe 2 Iouckosas | Merox
KJIacChl HEOPTaHMYeCKHX COeTHHEHHID» naboparop | paboTsl B
CemuHap «XHUMHUUECKas TEPMOJANHAMHUKA. Hast paboTa | MaybIx
Pacu€r sHTanenuii peakuuii» rpynmax

24,
4 JladopaTopuasi padora Ne3 TermnoBoit apdext | madboparopHoe 2 ITouckosas | Meton
XUMHUYECKON peaKIiu naboparop | paboThI B
Has paboTa | MaJbIx
rpymnmax
24,

5 Cemunap «KuHeTHKa XMUMHYIECKUX PEaKITHH. nabopaTopHOe 2 ITonuckoBas | CemuHap
Pemenue 3amau» naboparop | B
JlaGopaTopHnas padora Ne4. CkopocTb Hast paboTa | IMaIoroB
XMMHUUECKOH peakiuu oM

pexume
2y.

6 JlaGopaTopHas padora NeS. Xumuueckoe J1abopaTopHOe 2 ITouckoBast | Meron
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paBHOBecue CMeleHne paBHOBECHS naboparop | paboTsl B
Hast paboTa | MaybIx
rpymnmnax
A
7 PactBopsI anekrposiutos. JlabopaTopHast J1abopaTopHOe 2 [Mouckosas | Meton
padora Ne6 DnexTponuTHyecKast JUCCOLUAIUSL naboparop | paboTsl B
Hast paboTa | MaybIx
rpymmnax
24.

8 Pemenne 3agau o remam «MorHOE nabopaTopHOe 2 ITouckoBas | Mertoxn
MPOU3BEACHHE BOBI. BOIOPOAHBII TOKA3aTENb. naboparop | paboTel B
[Ipoussenenue pacTBOPUMOCTI. Hast MaJIBIX
JlabopaTopHast padora Ne7 BogoponaHslii paborta, rpynmnax
nokasarens. ['uaponus coneil. pelieHue 24.

3agaq

9 KOHTPOJIBHAS PABOTA Nel (peiiTunr) PeittuHroBbII 2 Tectupo

KOHTPOJIb 3HAHUH BaHHUE
10 TeCTaM

10 | Cemunap «OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC | JIAOOpPaTOpHOE 2 [Touckonas | Cemunap
npouecce». JladbopaTropHasi padora Ne§ nabopatop | B
OKHCIMTENTbHO-BOCCTAHOBUTEIILHBIE PEAKIIMN Hast paboTa | IMaoroB

oM
pexumMe
4.
11 | OxucauTensHO-BOCCTAHOBUTEIILHBIE PEAKIINN n1abopaTopHOE 2 IMTounckoBast | Meron
JlabopaTopHasi padora Ne9 Dnekrponus. mabopaTtop | paboOTHI B
Hast paboTa | MasbIx
rpymmax
2y,

12 | JladopaTropHasi padora Nel( KomruiekcHbie nabopaTtopHoe 2 [Touckoast | Meton
COEIIHEHUS nmabopaTtop | paboTHI B

Has paboTa | MaJbIxX
rpymnmax
A
13 | KosutokBuym Nel Ctpoenue aTroma. nabopatopHoe 2 ITouckoas | Cemunap
XuMn4eckas cBs3b naboparop | B
Hast paboTa | IMaJoroB
oM
pexumMe
2y.

14 | KomrounmHble pacTBOPEI nabopaTopHOe 2 [poexTtHass | Merton
JlaGopaTopHas padora Nell pa3paboTk | paboThl B

a MaJIbIX
rpymnmax
24,
15 Cemunap «X1MHUYECKHE CBOKCTBA S-, -, d- nabopaTtopHoe 2 ITouckoBas | Mertox
SIIEMEHTOBY. nmabopaTtop | paboTHI B
Has paboTa | MaJbIx
rpymnmax
2y.

16 | JladopaTopHasi padora Nel2 Xumudeckne JTabopaTopHOe 2 Iouckosast | Meron
cBoiicTBa S-, P-, d-31EMEHTOB naboparop | paboTsl B

Hast paboTa | MaybIx
rpymmax
2y.

17 | KucnotrHo-0CHOBHOE THTPOBAHHE. n1abopaTopHOe 2 IouckoBas | Meron
JladopaTopnasi padota Nel3 Onpenenenne nmaboparop | paboOTHI B
KapOOHATHOM KECTKOCTH BOJIBI Has paboTa | MaJbIX
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rpymnmnax
24.

18 | KoMIuiekcOHOMETpHYIECKOE THTPOBAHHE. JTabopaTopHOe 2 ITouckoBast | Meron
OKHUCIUTENBHO-BOCCTAHOBUTEIBHOE naboparop | paboTsl B
tutpoBanue. JlaGoparopuas padora Nel4 Hast paboTa | MaybIx
Omnpenenenne o011l KECTKOCTH BOBI rpymnmnax

24.
HUTOI'O: 36 36

7. YueOHO-MeTOANYECKOE o0ecnieYeHrne CAMOCTOSITeIbHOI padoThl

CaMmocrosiTenbHasi paboTa CTYAEHTOB MPOBOAUTCS B BUJE MUCHBMEHHBIX JOMAITHHUX
3amaHuii (B TOM 4YHUCJE, Pa3HOYPOBHEBBIX 3aJaHUii), TOJITOTOBKM KOHCIIEKTOB II0 TeMaM
JCKIMOHHBIX 3aHATHH. CTYIACHTHI NMUCHBMEHHO BBITIONHSIOT 33aHUs JUIS CaMOCTOSTEIbHON
paboThl, TONB3YAICh TEOPETHUECKUM MaTepuaaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypcbl 1O JIaHHOW TeMe), IOCJIE€ Yero MPOBOAUTCS OOCYKIEHHE JaHHOW TEMBI TMOJ
PYKOBOJICTBOM IperoaBaTels.

Bompockl, BEIHOCHMEBIE Ha CaMOCTOSTEIPHOE U3YYCHUE, a TaKKe yueOHas JIMTeparypa u
METOJUYECKHI MaTepual MO OpPraHU3alMh CaMOCTOSTENbHON paboThl CTYACHTOB OTPAXXEHHI B
Y4ebHO-MeTonn4yeckoil kapte mucuuininHbl «Oomas xumus» (Tabn. 5.1.), a Taxke Ha caiite
nuctanionHoro ooydenus COI'Y mmomanka cucrembl «MOODLEY» mo cewuike:  http://dist-
edu.nosu.ru/.

[To xaxmoil M3 TeM Uil CaMOCTOSTENbHOIO HW3YYEHHUs, NPHUBEICHHBIX B paboueit
mporpamMme, CTYAEHTaM CJEIyeT CHadajla NpOYUTaTh PEKOMEHJIOBAHHYIO JIUTEpaTypy u
MUCHbMEHHO OTBETHTh Ha BOIPOCHI, MpeacTaBieHHble B Tabnuie 8.1. [lpu moarotoBke 3amanuit
M0 CAaMOCTOSITEIILHOM padoTe CTyJAeHTaM HEOOXOAMMO OPUEHTHUPOBATHCS HA KOHCTIEKTHI JICKITUH
Jns pacmupeHus 3HaHUW MO AUCHUIUIMHE PEKOMEHIYeTCs UCIOIb30BaTh VIHTEpHET-pecypcChl,
MPOBOANWTHh TOWCK B Pa3jIMYHBIX CHCTEMax, TaKHX Kak OOIMe TOWCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke cCHOeMUalbHbIE TIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHo4YHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOM aTTecTalliy H
NMPOMEKYTOYHOM ATTECTAUM N0 UTOraM OCBOCHHUS TUCHHUILINHBI.
8.1. ®opmbl padoThl cTyAeHTOB. DOpMBI pabOTHI: KOHCYIbTALUH, JIAOOPATOPHBIE
3aHSTHSI, PETUHIOBBIE TECTUPOBAHUSI, CAMOCTOSITEIIbHBIE pa0OThl, UHTEPAKTUBHBIC 3aHSATHUSI.
8.2. Buabl koHTpoOssA: Tekyumuil (Ha J1aOOPAaTOPHBIX 3aHATUAX), MPOMEXKYTOUHBIN
(MOAYIbHOE TECTUPOBAHUE), UTOTOBBIN (3a4ET).

IIpoBepka kadecTBa yCBOECHHs 3HAHUN OCYLIECTBIISIETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHOU ¢opme. [IpoBenenue pasHbix 1mo Gopme U 1Mo 00bEMYy YCTHBIX M MUCBMEHHBIX
paboT AMCUUIUIMHUPYET CTYAEHTA, Ma€T MPEernolaBaTeNll0 OCHOBAHUSA JJIsi OObEKTUBHOM OLIEHKU
3HaHMW KaXJOTO0 CTydeHTa MpH BBIBEIEHWH CyMMapHOro Oaija, MO3BOJISIET CTYAEHTY
NPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU IO MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Cl1a0ble
CTOPOHBI, YTOOBI YUECTh UX MPH MOATOTOBKE K DK3aMEHY.

Buibl TeKyI1ero KOHTPOJI:

a) YCTHBIN ()POHTATBHBIN WIIM UHAUBUAYAJIBHBIN OIPOC;

0) mrCbMEHHasi caMOCTOsATeNbHAs PaboTa;

B) MICbMEHHbIE OTBETHI Ha BOIPOCH! B paMKaX CaMOCTOSITEIbHON paboThI;
I') YCTHOE BBICTYIUICHHE TI0 TEME 00CYXKICHHSL.

ITpoMeXKyTOUYHBIN KOHTPOIb
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Jucnunimza pa3Outa Ha MOJYJH, KOTOPBIE NMPEACTaBISIOT COOOM JIOTHYECKH 3aBEpLICHHBIC
gacTh paboyeil mporpaMMbl Kypca W SBISIOTCS TEM KOMIUIEKCOM 3HAHWA M YMEHHMA, KOTOPBIE
noJsiexxatT KOHTpouto. KoHTposib 0cBOEGHUS MOJyNiel BKIIIOYAeT B ce0sl TECTUPOBAHUS B paMKax
0aJUIbHO-PEUTUHTOBOW CHCTEMBI, PETYCMOTPEHHBIX paboueil mporpaMMoi TUCIUILTHHEIL.

B koHI11e cemecTpa NPOBOAUTCS KOHTPOJIBHOE MEPONIPUATHE: 3aUET.

[TpomMeKyTOUHBIA KOHTPOJIb OCYIIECTBIIETCS 10 OaNTbHO-PEUTHHTOBON CHCTEME.

8.3. MeToaunka ¢popMupoBaHus pe3yabTUPYIOLIEH OLEHKH.

WrtoroBasi olleHKa CKJIaJbIBACTCS Kak CpPEAHEB3BEIICHHAs IO pe3yjibTaTaM BCEX
OLICHMBAEMbIX pabOT Ha NPOTSHKEHHH CEMEeCTpa, KyJa BXOJSAT OTBEThl M JIONOJHEHUS Ha
1a00paTOPHBIX 3aHATHUSX, 3aAIIUTA JTAOOPATOPHBIX PA0OT, KOHTPOJIBHBIC PaOOThI (KOHTPOJILHBIC
Cpe3bl IO UTOTaM MOJIYJIfA), IOMOJHUTENIbHBIE OLIEHKU 10 pedeparam.
3HaHus CTyIeHTOB onieHuBatoTcs o 100-0amibHOM cucreme:

Ot 56 GaiIoB — «3a4uery;
MeHee 56 0aIoB — «HEe3aueT».
3a BBINOJHEHUE 3aJlaHU TEKYLIEro U MPOMEXYTOUHOIO KOHTPOJS CTYAEHT MOMKET
HaOpath MakcuManbHO 100 G6amioB: 50 6amIoB 3a TeKymIyro paboTy B ceMecTpe U 1o 25 6auioB
3a KKIbIHA U3 JBYX PEUTUHTOBBIX KOHTPOJIECH (KOMIIBIOTEPHOE TECTUPOBAHUE).
TUIMOBBIE 3AJAHUS ONEHOYHbBIX CPE/ICTB.
Tabnuna 8.1
3aaHus 1J151 CAMOCTOATEIbHOH padoThl CTY/IEeHTOB
o AucHuIInHe «O0Imas XuMHus»
Posib ¥ 3HaYeHHEe XMMUM B COBPpeMeHHOM 001ecTBe. [IpocThie U CloXHbIE
BelecTBa. ENMHUIIBI KOJIMYEeCTBa BEUIECTBA: MOJIb, XUMUYECKUNA 3KBUBAJICHT.
OcCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH JKBHUBAJICHTOB. PacueT 3KBHBAJICHTHBIX
Macc JUIsl pa3IMYHbIX KJIAaCCOB HEOPTaHMYECKUX COCIMHEHUM. DIEKTPOHHBIE
aHajord. V3MeHeHHsT CBOWCTB XMMHYECKUX DJIEMEHTOB, MEPUOIUUYECCKUE
M3MEHEHUs1  BAXHEHIIMX  XapaKTePUCTUK  XUMHYECKHUX  BJIEMEHTOB:
3 (PEKTUBHBIX PaTUYyCOB aTOMOB U MOHOB, SHEPTUU MOHHU3AIIUU, CPOJICTBA K
AIEKTPOHY, 3JE€KTPOOTPULIATETLHOCTH. KucnotHo-ocHOBHBIE u
OKUCITUTEIbHO-BOCCTAHOBUTENILHBIE CBOMCTBA JJIEMEHTOB. PeakimonHas
CHOCOOHOCTH BEIECTB.
Bonpocwt ona camonposepku:
1. SBnsiercs oM SKBUBAJCHT DJIEMEHTA MOCTOSIHHON BETMYUHOMU?
2. Kak paccuuThIBarOTCS MOJIIPHBIC MAacChl IKBUBAJICHTOB 3JIEMEHTOB, OKCH/IOB,
TUAPOKCHUJIOB, KHCIIOT U COJIEH?
3. TlpuBecTH mpPUMEpPHl OJHOOCHOBHBIX, JBYXOCHOBHBIX H TPEXOCHOBHBIX
KHCJIOT.
4. Kakue conu Ha3bIBAIOTCA CPEIHUMH, KUCITBIMH W OCHOBHbIMH? Kak oHH
noJiyqarorcs?
MoskeT i THAPOKCHT KalTisi 00pa30BhIBATH OCHOBHBIE COJIN?
6. Kaxkue cBoiicTBa aToMa XapaKTepU3YIOT:
a. TIOPSIIKOBBIN HOMED dJIEMEHTA B IEPUOIUUECKON CUCTEME;
0. HOMep TIepUoa;
B. HOMED TPYIIIBI?
OTBeT MOsICHUTE NTPUMEPAMH.
8. Uem oOBACHSICTCS TEPUOJAMUYECKOS M3MEHEHHE BAJCHTHOCTH JJIEMEHTOB C
YBEJIMYECHUEM UX MOPSIAKOBBIX HOMEPOB?
9. V kakux 3J€MEHTOB CHJIbHEE BhIpaKEHbl HEMETAJUTMUECKHUE CBOICTBA:
a) y cepbl WM TEJUTYPa;

o
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0 y KpeMHHUS U cephl?

10. Kakoii BuJ XMMHYECKOH CBSI3M HA3bIBACTCS KOBAJCHTHOW (MOJSPHOM M
HETOJISIPHOM) M HWOHHOM? Mexay aroMamMu KaKuX OJEMEHTOB OHH
o0pa3yroTcs?

11. Kakue 351eKTpOHBI Y4acTBYIOT B 00pa30BaHUU XUMUYECKUX CBS3€il?

12. Kaxkas cBsi3b Ha3bIBa€TCS BOJIOPOIHOMN?

13. Kak  oOpa3yercsi KOBaJleHTHasi CBsi3b 10  JIOHOPHO-AKIEITOPHOMY
MexaHu3my?

14. Yro npencrapisger AOHOP U aKLUENTOp AJIsi 00pa30BaHUsI XUMUUECKON CBSA3H?

15. Yro Takoe ruOpuau3aims aToMHbIX opOuTaneii? Kakue Tunsl ruOpuan3aniu
Bsl 3naere?

Hnoueudyanvnule 3a0anusn no meme:

1.Yemy paBHa MoOJSpHas Macca SKBHBAJIEHTAa XpOMa B OKCHUIE XpOMa,
conepkariero 68,42% xpoma? CocTaBbTe IMIHPUICCKYIO (HOPMYITY 3TOTO
okcuaa. (Oteet: 17,33 r/mounb; Cr203)/

1. Tuapoxcuj amOMHUHUS Macco 7,8 T. MpopearupoBayl ¢ a30THON KHUCIOTOU
Maccor 6,3 1. OnpenenurTe MOJSIPHYIO MacCy 3KBHBAJICHTa THIPOKCUIA
QTFOMHUHHMS B 3TOM peaKkIiu U cOCTaBbTe ee¢ ypaBHeHUe. (OTBeT: 78 T/MOJIB)

2. Moxer 1M XJIOpOBOJIOPOJAHAs KHUCIOTa OOpa3OBbIBaTh KHCIBIE COJU IPHU

B3alMOJICHCTBUM C OCHOBAaHUSMU?

DHepreTuyeckoe COCTOSTHUE BHEIIHETO AIEKTPOHA aTOMa OIUCHIBAETCS

4. JlaliTe XapakTepuUCTUKy 3ieMeHTa Ne26: moJio)KeHUE B MNEPUOAMYECKOMN
crcTeMe, CTPOCHHE SJIEKTPOHHOI 000JI04KH aToMa.

5. DneMeHT o0pa3yeT OKCUJ U THIPOKCU] aM(POTEPHOTO XapaKTepa, B KOTOPBIX
MPOSIBJISIET MOCTOSHHYIO BaJIEHTHOCTh PaBHYIO ABYM. Pacnosnoxen oH B IV
nepuoe nepruoandeckoii cucrembl. Hazosute 3ot anement. (OtBet: Zn).

6. Kakue BUIbl XUMHUECKOW CBSA3U B CIEAYIOIINX MOJIEKYJIaX:

a. a30ta;

0. aMMHaKa,

B. propuma kanms;

T. XJIOpUJIa aMMOHUS?

7. Vcxong W3 3JIEKTPOHHOTO CTPOECHMSI aToMa cepbl, 0ObsICHUTE oOpa3oBaHHE

MoJieKyibl okeuaa cepbl (1V). OxapakrepusyiiTe BUIbl XUMHUYECKOH CBS3U B

HEM.

Kakoe cTpoeHre HIMEIOT MOJICKYITBI BO/IBI, aMMHaKka U okcuaa yriaepoaa (1V)?

9. Kakwue BBl XUMHUYECKOW CBS3H B MOJIEKYJIE XJIOpHa TeTpaaMMHUHAIIMHKA?

10. Kakue cBsi3u Ha3bIBalOTCI cuUrMa U MU CBA3IMHU? OOBSICHUTE Ha MpUMEpe
o0Opa30BaHMs MOJIEKYJ a30Ta, ME€TaHa U dTEHA.

L

2

Cnoco0bl BbIpa:keHHsI KOJHYeCTBEHHOI0 COCTaBa PacTBOPOB. BzanuMuble
nepecyeTbl KOHIIEHTPAIIMHA PACTBOPOB
Bonpocwi ona camonposepxu:

1. JlaiiTe onpeneneHnus MacCOBOU JTOJIM, MOJIIPHOW KOHIIEHTPAlMi U MOJISIPHOU
KOHIIEHTPALlUX YKBUBAJICHTA.

2. KakoBa cBA3b MeXAy MOJSPHONW KOHLIEHTPALlMU U MOJIIPHOM KOHUEHTpPALUU
SKBHMBAJICHTA?

3. Kaxoit mporiecc Ha3pIBaeTCs SIEKTPOTUTHIECCKON TUCCOIaIinei?

4. Kakue 31neKkTpoauTsl oTHOCSTCS K cuinbHBIM? [lepeuncnure ux.

5. Yrto Ha3pIBaeTCsA CTEIEHLIO AUCCOIMAIIMM M KOHCTAHTOW aucconuanuu? B
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YEeM COCTOUT CXOJICTBO U Pa3JIMYUE 3TUX BEIUYUH?

6. Cwmemenne xumudeckoro paBHosecust (mpuniun Jle-Illarense) Ha npumepe
YTOJIbHOM KUCIOTHI.

7. Uto Ha3bIBalOT BOJAOPOJHBIM U THJIPOKCUIILHBIM MokKa3areiaem? KakoBbl ux
3HAYEHUS B HEUTPaAIbLHOM, KMCJIOW U 1IeJI0YHOM cpenax?

8. Kakue »snexTponutbl HaszbiBaOTCs ampoTepHbiMH? Kak mpoucxoaut wux
JYccoLaIus’?

9. Kakas peakuusi HazpiBaeTcss ruaposm3om? Kakue coiau mojaBeprarorcs
TUIPOJIU3Y?

10.  Kaxkwue conu moaBepraroTcss HEOOpaTUMOMY TUIPOIHU3Y?

3adauu ona camocmoamenbHozo peuieHus:

1. B 100 cm®* Bomer pactBopmmm 0,82r oprodocdara Harpus. Beramciure
MacCOBYIO JIOJIIO, MOJISIPHYIO KOHIIGHTPAIMI0 U MOJIAPHYIO KOHIICHTPAIUIO
SKBHBAJICHTA TIOJYYEHHOTO pacTBopa (IDIOTHOCTH pacTBopa 1,02 r/cm?)
(Otmer: 0,81%; 0,05momnb/am?; 0,15 Mosb/am?).

2. Kaxkoit 06beM pacTBopa opTodocOopHO KUCIOTHI ¢ MaccoBoi nomeit 35% u
I0THOCTHIO 1,22 1/cM® moTpedyeTcst sl MPUTOTOBJICHUS 5 AM® pacTBOpa ¢
MOJISIPHOM KOHIIeHTpanuei skpuBaienTa 0,15 Moib/aqm3?

3. CocraBbTe ypaBHEHUS AMCCOIMAINK CIEAYIONIMX BEUIECTB: HUTpATa XKeje3a
(), auTpHTa TUAPOKCOATIOMUHMS, TUTHApodochaTa Kalblus, THIPOKCHIA
xpoma (lIl). B kakoM HampaBlICHUM CMECTUThCS pPaBHOBECHE IIPH
N00aBJICHUH THIPOKCHIA HATPHS K pacTBopy ruapokcuaa xpoma (I111)?

4. CremneHb AMCCOLMAIMM B PAacTBOPE YKCYCHOM KHCIOTBI C MOJISIpHOU
KoHUeHTpauuen oskBuBaneHta 0,1 mons/am® paBua 1,3 %. Berumcnure
KOHCTaHTy kucjotHocTu. (OtseT 1.69 * 107°)

5. Beunciure pH pacTBopoB ¢ MonspHON KoHIeHTpamuerr 0,01 Moms/ v
CIIEYIOIINX BEIECTB:

a. XJIOPOBOAOPOTHON KHCIIOTHI;

0. THAPOKCHUIA KaJTus;

B. YKCYCHOM KHCIIOTBI;

r. ruapokcuaa ammonus (Ko =1,8 ¢ 10'5)
(OtBer: 2; 12; 3,37; 10,63.)

6. Beruucnure pacTBOPHUMOCTH XJopuaa cepebpa B umctoi Boge u B 0,01 M
pactBope HCI.

(OtBer: 1,33 « 107 mons/ nv?); 1,78 « 1071%) mons/ am?.

7. CocTaBbTe MOJIEKYJSIPHBIE W WOHHBIC YpaBHEHHS THAPOJU3a CIIEAYIOIIHX
coneil: cynbduma kanus, arerara amMMOHUs; CyibdaTa MeIau, KapOoHaTra
QTIOMUHUS.

8. B kakom HampaBlIEHHH CMECTUTE PAaBHOBECHE THAPOIN3a CyibdaTa Keie3a
(1) mpu nobaseHNM
a. XJIOPOBOZOPOAHOM KHCIIOTHI;

0. TUAPOKCHIA HATPHSI.

9. Kaxkas u3 coneit: nutpar ceunna (1) wnu nutpar ceunna (1V) 6yaer umers B
BOAHOM pPAacTBOpPE TMpPH OJUHAKOBBIX YCIOBHUSX OONBIIYI0 CTENEHb
ruaponusa’?

10. ITpu cnuBaHuU BOAHBIX pacTBOpoB xyopuaa xpoma (I11) n kapbonara natpus
obpasyercss ocamok ruapokcuaa xpoma (lll). CocraBpre HOHHBIE W
MOJICKYJISIPHBIC YPaBHEHHsI PEaKIIUU €ro 00pa30BaHMUs.

13
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OKHCIUTEIBLHO-BOCCTAHOBUTEIbHEIE PC€aAKIHHU
3agaHus Ui CAaMOCTOSITENIbHON PaOOTHI:

1. B IIPUBCACHHBIX PCAKIHAX HOI[6epI/ITe HOHHO-3JICKTPOHHBIM MEC€TOA0OM
CTeXHOMETpUYeCKHe  KOI(D(UIIMEHTHI,  ONpENeIIUTe  OKUCIUTENh |
BOCCTAHOBHUTEIIb, BBIYHUCINUTE MOJIAPHBIC MACChl SKBUBAJICHTOB OKHUCIUTEIIA U
BOCCTAHOBUTEJISI, YKAKHUTE THUIT OKUCIUTETHFHO-BOCCTAHOBUTEIIBHON PEaKIINU:

P + HCIO4 + H2O — H3PO4 + HCI

H3AsO3 + KMnO4 + H2SO4 — H3AsO4 + MNSO4 + K2SO4 + H20
CuzS| + HNO3z — CuSO4 + Cu(NO3)2 + NO + H.0O

K2Cr207 + NaClO3 + H2SO4 — Cr2(SO4)3 + NaClO4 + K2SO4 + H20O
KMnO4+ NaNO; + H2O — MnO; + NaNOz + KOH

Cr2(S04)3 + KBrO + KOH — K>CrOs + Bra + KNO3 + H20
KoMnOs+ H20 — KMnO4 + MnO2| + KOH

As;S3| + H2O2 + NaOH — NazAsO4 + NaxSO4 + H2O

2. B xakom HaIlpaBJICHUHU 6y,[[yT IMPOTCKATh OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC
peakmmu?  Ilpm  oTBeTe  WCHONB3YyHTE  3HAYEHUS  OKUCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX ITIOTCHIINAJIOB:

MnO; +J. + KOH ...... KMnOyq + KJ + H20

FeSO4 + KMnO4 + H2SOq4 ... Fe2(SO4)3 + MnSO4 +K2S04 + H20
CrCls+Br2+ KOH ...... K2CrO4 + KBr + KCI + H20

Cr2(SO4)3 + KNO3 + H20 ...... H2Cr207 + NO + K2SO4 + H2SO4

OO0masi XapakTepuCTHKA METAIJIOB U HEMETAJLJIOB
Bonpocwvi k meme:
1. Kak wu3MeHSAIOTCS CBOWCTBA METAUIOB C YMEHBIIEHHWEM CTaHAApTHOTO
3JIEKTPOHHOTO MOTEHITaa?
2. Oxcuapl ¥ TUAPOKCUIBI KAKMX METAIIJIOB MPOSIBIAIOT aM(OTepHbIe cBOWCTBA?
3. Kakwue MeTayiel HE pearupyroT:
a. ¢ pa30aBJIeHHON CEpHON KUCIIOTOMH;
0. C KOHIICHTPUPOBAHHOM CEpHOMN KUCITOTON?

4. Kaxue MeTasuibl pearupyroT ¢ pacTBOpaMH Lienoyeit?

5. llpuBenute mnpuUMEpbl XUMUYECKOW U DIEKTPOXUMHYECKONH KOPPO3UH
METAJIJIOB.

6. Kakoii u3 ranoreHoB sBIsieTcs HanOoJIee CUITBHBIM OKUCIATEIEM?

7. Kakue cBOHCTBA B  OKHCIHUTEIbHO-BOCCTAHOBHMTENBHBIX  PEAKIHIX
MPOSIBIISIOT:
a. cepa;

0. CepoBOJIOPOST;
B. okcus cepbi(1V);
T. cepHas Kucinora?

8. Kaxkoii u3 MOHOB SABISIETCS OKUCTUTENEM MPU B3aMMOACHCTBUH C METAJIAMU:
a. B pa30aBJIeHHON CEpHOM KHUCIIOTE;
0. B KOHLIEHTPUPOBAHHOH CepHOIl KucaoTe?

9. B "em cocToWT pa3nu4He BO B3aMMOJCHCTBHHM METAJUIOB C COJITHOW W
a30THOU KUCIOTaMu?

10. Kakas u3 kuciot: oprodocdopHas uinu oprodocdopucras - sBiaseTcss 6osee

CJIa0BIM 3JIEKTPOITUTOM?

11. CoctaBbTe ypaBHEHHsI pEaKIMi B3aMMOJCUCTBHS KOHIICHTPUPOBAHHON U
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12.

14.

15.

pa30aBiIeHHON a30THOM KUCIIOTHI ¢ MarHueM. Paccuuraiite MOJIIpHYIO Maccy
SKBUBAJICHTA OKUCIUTEIISI U BOCCTAHOBUTEISL B 3TUX PEAKIUSX.

Uto HazbiBaeTCs XJI0pHOU Boj1oK? Kak cMecTUTCS paBHOBECHE B CUCTEME
Clz2 +H2O == HCIO + HCI npu no6asnenuu NaOH, HCI?

13. Kakue opOuTasim aromMa a3oTa ydyacTBYIOT B OOpa30BaHMHM XHWMHYECKHX

cBsaset ¢ apyrumu atomamu B coeauHeHusx: Nz, NHz, NH4CI? Onwumure
TUIBl XUMUUYECKUX CBA3EH KaXJ0M M3 HUX. KakoBa BaJ€HTHOCTh U CTENEHb
OKHCJICHUS a30Ta B 3TUX COCTUHEHUAX ?

Kakas u3 coneil cuibHee mojaBepraercs THIPOIU3Y: cynbdar, anerar u
cynbun amoMuHus? CocTaBbTe HOHHBIE M MOJICKYJSPHBIC YpaBHEHUS
TUAPOJIN3a ITUX COJEH.

Ckomnpko cM® pacTBOpa HUTPUTA KaJIWsl C MOJISIPHOM KOHILIEHTpauueu
skBuBaenta 0,1 mMomb /M moTpeGyercs mia oxucienus 50 cm® pacTBopa
MOIN/A KaJIMs ¢ MOIAPHOH KOHIEHTparmeil sksuBanenTa 0,25 Momb /mm>?
Otser:125¢cm®

1.

10.

11.
12.

13.

14.

15.

OCHOBBI XMMHYeCKO# TEPMOIMHAMMKH, XHMHYECKOr0 U ()a30BOro
paBHOBeCcHs

Bonpocu :

KakoBa cBs3p Mexay TeruioBeIM 3¢ dekToM peaknmu Qp W HM3MEHEHHEM
sHTaNbNUU AH? 3aBUCAT JIU TEIUIOBOH 3D (PeKT peakliuu OT MyTH PeaKIuu?
Chopmymupyiite 3akoH ['ecca. Ilpu kakux YCIOBHUSIX CIpaBEIJIMB 3aKOH
I'ecca? Uto Ha3biBaeTCs TEMIOBBIM 3 (hekToM peakiuu?

Kak paccunrtate TemoBoil >(Q¢eKT peakiuu, MONb3YSICh BEIMYWHAMU
CTaHJIAPTHBIX TEIJIOT oOpa3zoBaHus BemiectBa? byner nmu AH peakiuu Hz +
Clz = 2HCI temnoroii o6pazosanust HCI?

Uto Ha3piBaeTcs TemioToM oOpazoBaHusi? byaer nu TeruoBod s dexT
peakuuu

HCI + NaOH = NaCl + H20 Temnoroit o6pazoBanust H,O?

Uro Ha3bpIBaeTCA CTaHAAPTHBIMU ycioBusMH? Kak H3MEHSETCS SHTaNbIUS
CUCTEMBI MPU SHIOTEPMUUECKUX PEAKIIHIX?

Kak u3MeHsieTcst SHTaIbMIMs CUCTEMBI IIPH 9K30TEPMUUYECKUX PEaKIUsIX?

Kak mu3mensiercss BenmuuuHa SHTPONUU TIPH CAMOIIPOU3BOJBHBIX MPOIEccax B
M30JMPOBAHHBIX CHCTEMaX U mouemy?

Kak pemaercst Bompoc O HampaBlIeHHH CaMOIPOM3BOJIBHBIX IPOILIECCOB B
HEU30JIMPOBAHHBIX CHUCTEMAaX HAa OCHOBE H300apHO-U30TEPMHUECKOTO H
M30XOPHO-U30TEPMUYECKOTO MOTEHIHAIOB?

Kakas cucrema Oonee ycToiuMBa: C BBICOKMM WM HU3KHUM 3HAYCHUEM
1M300apHO-U30TEPMHUUECKOro NoTeHuana?

KakoBa cBsi3b MeXIy H3MEHEHHEM N300apHO-U30TEPMHUUECKOTO TOTEHIINANA,
SHTAJIBIIUU U YHTPOIUH TIPH MOCTOSTHHOM Temmeparype?

Kakoe mpaBuiio exut B ocHOBe (pa3oBoro paBHOBecHs?

Uro Takoe ¢daza? Kakoe MakcumampHOe ~ yHclIO (a3 HMeeT
JIBYXKOMIIOHEHTHasl cuctema?

Urto Ttakoe kommoHeHT? Kakoe 4YHCIO KOMIIOHEHTOB MOXET OBITh B
onHo(azHoi cucteme?

Uem xapakTepHa 3BTeKTHYecKas Touka? [IpakTuyeckoe 3HaYEHHE CHUCTEM,
OTBEUAIOLINX ITOMY COCTaBY.

[lpuBeaute  auarpaMmbl  COCTOSIHUSI  JIBYXKOMIIOHEHTHBIX  CHCTEM,
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16.
17.
18.
19.
20.
21.
22.
23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

CMEILIMBAIOIINXCS KakK B KUAKOM, TaK U B TBEPJOM COCTOSIHHH, U TOJIbKO B
KHUJKOM COCTOSIHUH.

Ckouibko (a3 B OJTHOKOMITIOHEHTHOM CHCTEME, COJepiKalllell HAaCHIICHHBIN
nap? ['eTreporeHHa Ui TOMOTreHHa 3Ta cucrema’?

KakoBo makcumanbHOe uyuciao (a3 B OJHOKOMIIOHEHTHOW cucteme? Uemy
PaBHO MPH 3TOM YHKCIIO CTETICHEH CBOOOIBI ¥ UTO 3TO O3HA4YaeT?

Haueptute nmarpaMMmy COCTOSIHHSL BOJBI M YKaXXKUTE TOYKOM COCTOSIHUE
CHUCTEMBbI, B KOTOPOM YHUCIIO CTereHel CBOOOJbI paBHO eauHuie. YTo 3To
O3Hayaer?

Kak 3aBucut gaBieHue HaCBIIEHHOTO TIapa OT TeMIIepaTyphl?

Kakas cucrema Ha3biBaeTcs Oe3BapuanTHoii? [IpuBenure npumep.

Kaxkas cucrema HazpiBaeTcst OuBapuanTHou? [IpuBenure npumep.

Kak omnpemenuts TemmepaTypy 3amep3aHHs ~pacTBOpa U YHCTOTO
pacTBOPUTEIIS IO JUarpaMMme COCTOsSIHUSA BOjbI? JlaiiTe 000CHOBaHHE STOTO
oTpeeNeHusl.

Kak uzmensercs temmeparypa KUIICHUS BOJBI MPU YBEITWYCHUU BHEIIHETO
ABJICHUS?

Chopmynupyiite 3akoH Payns,  ONnMCHIBaIOMIMI HW3MEHEHHE JIaBJICHUS
HACBILIEHHOTO T[apa pacTBOPUTENSl C YBEIMYEHHEM KOHIEHTpaluu
pacTBOpeHHOr0 BemecTBa. [laiite 00bsICHEHNE 3TOMY U3MCHECHHUIO.

[Ipn kakux KoOHILEHTpamusx (OONbIIMX WM MalbIX) BepeH 3akoH Paymns?
[Touemy?

[louemy Ay pacTBOPOB 3JIEKTPOJMTOB B 3aKOH Payins cienyeT BBOJIMTH
M30TOHMYECKUN KodpuueHT (kodppunuent Bant-I'opda)?

Kak m3mensiercsa temmeparypa 3aMep3aHusi pacTBOpa IMpPH YBEIUYEHUU €Tro
koHueHtpanuu? [IpuBenure rpa@uk U yKaxuTe 3TO U3MEHEHHE.

Uto Ha3bIBaeTCsd KOHCTAaHTOM pPABHOBECHUSI M KaKO€ €€ IPaKTUYECKOe
3Ha4YeHHE?

Kak ompenenuth  KOHCTaHTY paBHOBECHS, TMOJNB3YSICh  TaOIUIIaMU
CTaHJAPTHHIX TEPMOAMHAMUYECKUX BETUIHH?

ChopmynupyiiTe  TpUHIMI ~ CMEIICHUS  PABHOBECHUH,  Ha3bIBaEMBbI
npuHuumnom Jle-Illarense.

Kak u3meHsieTcsi KOHCTaHTa paBHOBECHSI MPU YBEIIMUEHUH TEMIIEPATyphl JJIst
9K30TEPMHUUECKUX PEaKIMii?

Kak ompenenuTs KOHCTaHTY paBHOBeCHs MpHU JIOOOH TemmepaTrype, ecliu
M3BECTHA KOHCTAHTA PAaBHOBECHS MPHU CTAHAAPTHBIX YCIOBHIX?

IIpn kakux TemmepaTypax (BBICOKMX WM HU3KHX) CIEAyeT MpO BOJUTH
AK30TEPMHUUECKHUE PEAKITUHU, YTOOBI MTOTYIUTh OOJBIIION BBIXO/T TPOTYKTOB?
IIpn kakux TemmepaTypax (BBICOKMX WJIM HHU3KHX) CJIEIyeT IPOBOAUTH
SHJOTEPMUUYECKHE PEAKITUHU, YTOOBI MTOTYIUTH OOJIBIION BHIXOT TPOTYKTOB?
UTto Ha3bIBaeTCs reTeporeHHbBIM PABHOBECHEM U KaK BbIpa)ka €TCs KOHCTaHTa
paBHoBecus peaknuu CaCO3z = CaO + CO,?

3aBUCHUT JIM KOHCTaHTa PaBHOBECHS OT KOHLIEHTPAIlMU BEIIECTB, B3SATHIX IS
MIPOBEACHUS peaKu?

XuMHYECKas KHHETUKA U KaTaJIu3
1. Yto Ha3wpIBaeTCs CcpeaHEed W MCTUHHOW CKOPOCTSAMHU peakiuu? YpaBHEHHE

pCaKknuu nepBoro nopsaaka.

2. KakoB (¢hy3u4ecKuii CMBICII KOHCTAaHTBI CKOPOCTH U OT Y€TO OHA 3aBUCHUT?
3. Uto Ha3bIBaeTCsl MOJIEKYJSpPHOCTBIO peakimu? Ilpumepsl MOHO- H

16
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OMMOJIEKYISIPHBIX PEaKLUM.

4. Yto Ha3bIBAIOT MOPSAKOM peakiuu? B kakux ciydasx OUMOJIEKyJIsIpHAs
peaxius OMMUChIBACTCSI YpaBHEHUEM MIEPBOTO Mopsaka?

5. Uto Ha3bIBaeTCs MEPHOJOM MoynpeBpaiieHua? B kakux ciiydasx OH 3aBUCHUT
OT KOHIIEHTpAllH, a B KaKux — HeT?

6. B uem 3axmouaercs npasuwio Bant-T'odpda? Bux u ananms ypaBHeHUs
AppeHnuyca.

7. YTo Takoe 3Heprus akTupauuu’?

8. O6mmit MexaHu3M JeHCTBUA KaTaym3aTopa. Kak oH BiuseT Ha paBHOBecHe?

DIeKTPOXUMHUS

1. UYro HaspiBaeTcs yHeNbHOM M SKBUBAIEHTHOH 3JIEKTPOIPOBOIHOCTBIO?

Enunune ux usmepenus.

2. Uto Ha3bIBAETCA MOJBUKHOCTBIO HOHOB? [loyeMy MOHBI ¢ MalbIM PaaUyCOM
MEHEE MOABIDKHBI, YeM 0O0JIbIIHe?

14. Yro Ttakoe pa3z0aBieHHE PACTBOPOB M KaK OHO BIMSIET HAa YAEIbHYIO U
SKBHUBAJIEHTHYIO 3JIEKTPOIPOBOAHOCTh CHIIBHBIX JIEKTPOJIUTOB?

15. [Touemy c yYBEJIMYECHUEM KOHIICHTpAIlUU SKBHUBAJICHTHAsS
ANEKTPOIPOBOIHOCTh PACTBOPOB YMEHBIIIAETCS?

16. KaxoBa cBsI3b MEX1y CKOPOCTBIO IBH)KEHUSI HOHOB U €T0 MOABHXKHOCTHIO?

17. Tlouemy pu HEUTpaIn3alun CUJIBHOU KHCJIOTBI LIEJI0YBIO
ANEKTPONPOBOIHOCTh YMEHbBIIIACTCS?

18. Ilouemy pu HEUTpaIM3aLUU crnaboi KHMCJIOTBI LIEJI0YbIO
NEKTPOIPOBOJIHOCTD YBEIMUNBACTCS?

19. 3akon pasBenenus OctBanpaa. Kak 3aBHCHT KOHCTaHTa AMCCOLMALUM OT
KOHLEHTPALUU CJIadoro 31eKTponnuTa’?

20. CtpoeHne JBOMHOrO 3JEKTpUYECKOro cios. KakoBbl NpUYMHBI €ro
BO3HUKHOBEHUS?

21. Tlpumepbl 0OpaTUMBIX 2JIEMEHTOB. Peakuuu, mpoTekaromue Ha 3JeKTpoax B
MpsIMOM U OOpaTHOM HampaBICHUH.

22. Yto Ha3bIBAIOT CTAHIAPTHBIM JEKTPOJHBIM MOTeHIHaTIoM? YTO NMpUHATO 3a
YpOBEHb OTCYETa MOTEHIHAIOB?

23. DnexTpo.ibl epBOro U BTOpPOro pozaa. Ilo kakuM ypaBHEHUSIM pacCUUTHIBAIOT
WX TIOTCHIIHAJIBI?

24. Yto Takoe JIEKTPOJ CPABHEHUS U B YEM €r0 NMPaKTHUECKOe 3HaUeHue?

25. Kaxk moxHo mytem m3mepenus D/[C onpenenuts pH pactBopa?

Kosutonaable  cucremMbl, TMOJYy4YeHHe, ONTHYECKHE M  MOJIEKYJSIPHO
KHHEeTHYECKHEe CBONCTBa

1. OxapakTepusyiite KiIacCH(UKAIMN TETEPOTCHHBIX JUCHEPCHBIX CHUCTEM II0
Pa3NUYHBIM NIPU3HAKAM.

2. JlaiiTe ornpenesicHIe KOJUIOUIHON CHCTEME.

3. Urto Takoe 1modoOHbIe U INOPHUIbHBIE TUCTIEPCHBIE CUCTEMBbI?

4. O0bACHUTE pa3Inyie CBOOOTHO-TUCTIEPCHBIX U CBSI3HO-IUCIIEPCHBIX CUCTEM.

5. Onumwure MOJy4yeHHE KOJUIOMJHBIX CHUCTEM METOJIOM  KOHJCHCALUuU
(pu3nyeckoil 1 XMMHUECKOH).

6. [Ipusenute popmyny munemwisl 3001 Ag Cl ;momydensoro no peakiu AgNO3
+ KCl = AgCI + KNO3z (ipu u36sitke AGNO3)
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7.
8.
9.

10

11.

12.

13.

14.
15.

16.
17.

18.

Kaxum 3apsiiom 0651a1atoT KOJJIOUIHBIE YaCTULIBI?

Kakue ontudeckre CBONCTBA XapaKTEPHBI TSl KOJIOUTHBIX CHCTEM?

[IpuBenute ypaBHeHnue Panest nns cBetopaccesHus (omnanecuenuus).Kakoro
MIPAKTUIECKOE 3HAYCHHE ITOTO YpaBHEHUs?

. .Kakue ontuueckue npuOopbsl OCHOBaHHBI Ha CBETOpACCEIHUN?

YeM ¢uryopecueHIHs OTIUYACTCS OT OMaJeCeHINN?

Kakue ocobennoctu mmeer 3akoH JlamOepra-byrepa-bapa, omuceiBaronuit

MOTJIONIEHNe cBeTa (abcopOuMI0 cBeTa) JUIsi WCTUHHBIX M KOJUTOMIHBIX

pacTBOpPOB.

[IpumeHrMa 7M1 MOJEKYISPHO-KMHETUYECKAsh TEOPHS K KOJJIOUIHBIM

cucremam? OOBSICHUTE.

Uro Takoe OpoyHOBCKOE JBIOKeHUE, tudy3us?

Onummure ocobeHHoct Mudy3uun B KOUIOMAHBIX cHcTeMax. YTo Takoe

kodpdunment nuddyzun?

[IpuBeaute ypaBHeHue DiHIITEHHA A1 KodddumenTa nuddysuu.

Uro Ttakoe ocmoruueckoe aasieHue? Kak OHO 3aBHCHUT OT MalsipHOM U

yacTuyHOM KoHeHTpauuu? [lpusenute ypauenue Baut-I'odda.

OnumuTe 0COOEHHOCTH OCMOTHUYECKOTO JABIEHUS KOJUIOMIHBIX CHCTEM B

CPaBHEHUU C PaCTBOPAMU HU3KOMOJIEKYJISIPHBIX COEIMHEHUH.

1.

B~ w

[Sa}

10.

11.

12.

13.

14.

IToBepxHocTHBIE siBJeHus U agcopouus. Kosutonansie [IAB

Kakue sBrneHus Ha3bIBalOT MOBEPXHOCTHBIMM M B 4YEM 3aKJIIOYAIOTCS HX
MPUYUHBI?

. Ilouemy nns 7AMO(OOHBIX KOJUIOMIHBIX CHCTEM  XapaKTepeH H30bITOK

CBO6OI[HOI>1 HOBerHOCTHOﬁ OHCEPIUU U KAKOBBI ITYTH €T'0 CHMKCHUSA?

. B yem paznuune puznyueckoit u XumMu4eckou agcopOumnn?
. Uto o3HavaeT ajcopOIMOHHOE paBHOBECHUE?
. KakoBbI OCHOBHBIC TIOJIOKCHHSI TEOPUU MOHOMOJICKYJISIPHOW aJICOpOITUu-

teopun JIenrmropa?

. IlpuBenute ypaBHenue JIeHrMmiopa u 00JacTH €ro NIPUMEHUMOCTH K U30TEPME

azcopOuuu.

. KakoBbl npuumnHbl afcopOuuyM MOHOB Ha rpaHule (a3 (TepMoguHaMHuecKas

TPaKTOBKa a/IcCOPOLIMU M YCTAaHOBIIEHHS paBHOBECHsT)?

. B uem 3akmrouaercs mpaBuno DasHca- IleckoBa st m30MpaTeNbHON

agcopOImu?

. UTo Takoe MOBEPXHOCTHOE HATSKEHHE MKUAKOCTEH ,KaKoB ero (pusnueckuii

CMBICJ U €JUHUIIA U3MEPEHUs?

Kaxkne BemecTBa Ha3bIBarOTCS TIOBEPXHOCTHO-aKTUBHBIMU? KakoBO cTpoeHHE
Mmoutekyn [TAB?

[IpuBenute ypaBHeHHe n30TepMbl aacopOuuu ['mb6ca u mpoaHanmuzupyiite
€ro INPUMEHEHHE K H30TEpPMaM IOBEPXHOCTHOIO HATSDKEHHS B BOJHBIX
pacTBopax pas3lIMYHBIX BEILECTB.

Uro Takoe NOBEPXHOCTHAS AKTUBHOCTb M KAaK OHA MEHSETCS JUIsl pa3iIM4HbIX
ITAB no npaBuity Tpay6e?

Onummre crpoeHue Mojiekyn koutouAHbix [TAB (munemnspusix [1AB) u
COCTOSIHME UX B pacTBOpE.

Onummmre KIacCUPHUKAIMIO U MPAKTUYECKOE MPUMEHEHHE KOJUIOMIHBIX

ITAB.

18
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DJIeKTpHYecKHe CBOHCTBA, yCTOMYMBOCTD H KOATYJISAIUA KOJUIOMIHBIX CHCTEM

1. KakoBbI MpUYMHBI BO3HUKHOBEHHUSI IBOWHOTO AnekTpudeckoro cios (JI9C) na
rpanuue pasznena ¢a3? Omummure crpoenue storo J29C.

2. Uto Takoe munemia? [IpuBenure cxemy crpoeHuss U Ghopmyay Mumeisl. Kak
3aBUCUT 3HAaK 3apsia KOJUIOMJHOM YacTULBl OT  AJIEKTPOJIUTA —
crabmim3aropa’?

3. UTo Takoe »SJEKTPOKMHETHYECKHWH MOTEHIMad M Kak OH MEHAeTCsS Npu
N00aBJICHUH K KOJUIOUJHOMY PAaCTBOPY 3JIEKTPOIUTOB?

4. Yto Takoe arperaTMBHOSI M  KHUHETHYecKas  (CeauMEeHTAIOHHAas)

YCTOMYHUBOCTH?

. OT 4ero 3aBUCUT KUHETUYECKAsE YCTOUUMBOCTh JUCIIEPCHOM CUCTEMBI?
. Kak Mensercs arperaTMBHasi YCTOWYMBOCTb KOJUIOMJHBIX pPAacTBOPOB IIpU

N00aBICHUH AIEKTPOIUTOB? UTO Takoe U303JEKTPUUECKOE COCTOSHUE?

7. B uem 3akmouaeTrcs CYIIHOCTh (PU3MUECKOW TEOPUH YCTOWYMBOCTH U

Koaryssauuu- reopun JJIPO?

. B ueM cocTouT MexaHu3M KOaryJysiliiy KOJUIOUHBIX CUCTEM 3JIEKTPOJIUTaAMU?
. Kakue cymecTByloT mpaBuia  KOaryjsiuu — 30Jied  SIEKTpOoIuTamu?

Cdopmynupyiite npasuiia 3HayHocTy (npaBuio [yneue-Iapan).

10. Yro Takoe mopor koarymsinuu? Kak BiusieT BaJ€HTHOCTH, aICOPOIMOHHAs
CTIIOCOOHOCTH M PANyC HOHA — KOATYJISITOpa Ha MOPOT KOATYJISLNN?

o Ol

©O

BOITPOCHI K PYBEXKHOM KOHTPOJILHOM PABOTE

Oxcunpl. Knaccudukanus u HomeHkiatypa okcuos [1], ¢. 37-43, [3], ¢. 55-59
XuMHUYECKHE CBONCTBA KMCIOTHBIX OKcHI0B [1], €. 37-43, [3], c. 248-257
XHUMHYECKHE CBOMCTBA OCHOBHBIX OKcua0B[1], €. 37-43, [3], c. 248-257
Xumuueckue cBoicTBa amborepHbix okcuaos[1], ¢. 37-43, [3], c. 248-257
Kucnorsl. Kiaccuduxanus u Homenkiatypa kuciot[1], ¢. 37-43, [3], c. 257-262
Xumuueckue cBoiicta kuciot[1], ¢. 37-43, [3], ¢. 257-262

OcnoBanus. Knaccudukanus ocHoBanuii[1], ¢. 37-43, [3], c. 248-257
Xumuueckue cBoiicTBa ocHoBanwmii[1], ¢. 37-43, [3], c. 248-257

AmboTepHbIe THIPOKCUIBI , UX XUMUYecKkue cBoiicTBa[l], . 37-43, [3], c. 262-255
10. Coumu. Kiaccudukanus u HomeHkiatypa coaeii[1], ¢. 37-43, [3], ¢. 67-74

11.  Xumwuueckue cBoiicTBa coneit[1], 37-43, [3], c. 265-275

12.  Kwucnasie u ocHoBHBIE conu[1], ¢. 37-43, [3], c. 265-275

LCoNoOARWNE

13. 3akoH coxpaHeHus: Macchl. OCHOBHOE COJIEpYKaHHE aTOMHO-MOJICKYJIsIpHOTO yueHus [1],
c. 15-17,

14. IIpoctoe BemecTBO 1 xumMHuueckuii anement[1], ¢. 18-20, [3], ¢. 20-23

15. 3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KpaTHbBIX OoTHOImeHui[1], ¢. 20-23,

16. Momnspuas macca. KonnuectBo BemectBa[l], . 24-26, [3], ¢. 16-20

17. 3akoH 00bEMHBIX OTHOMmICHHH. 3akoH ABoraapo. Hopmanbusie yemosus[1], ¢. 23-27, [3],
c. 16-20

18. YHuBepcanbHbId  Ta3oBbIi  3akoH. 3akoHbl  [ei-Jlroccaka, boinga-Mapuorra,
Menneneesa-Knaneiipona[l], c. 28-29, [3], c. 11-14

19. [Tousitue skBuBaneHTa. PaKTOp SKBMBAJCHTHOCTH. 3aKOH 3KBHBaneHtoB[1l], c. 29-31,

[3], c. 7-11
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20.  Crpoenue aroma[l], c. 37-43, [3], c. 40-53

21. DHepreTuyecKoe COCTOsIHUE AeKkTpoHa B arome[1], ¢. 70-73, [3], c. 40-53
22.  Ksanrossle uncna[l], c. 73-94, [2], c. 87-95
23. [Tpunuun Ilaynu. DOnekTpoHHast CTPYKTypa aTOMOB U IEpPUOAMYECKas CUCTEMaA

snemenToB[1], ¢. 83-94, [3], c. 83-94
24.  WMzoromsi[1], c. 98-101, [3], c. 84-87
25. KoBanenTHas cBs3b. Merto BaeHTHBIX cBs3eii[1], ¢. 113-118, [3], c. 53-62
26. Henossipuas u nonsipHas koBajieHTHas cBsi3b[1], ¢. 118-127, [2], c. 62-67
27.  Cnoco06sl 06pa3oBaHus KoBajeHTHOM cBsa3u[1], ¢. 122-127, [2], c. 62-67
28.  Meroa MonekynspHbIx opourtanei[1], c. 135-143
29. Wownnas cBs3b[1], c. 143-147, [2], ¢c. 67-70
30. Bomopoanas cesa3s[1], . 147-149, [2], c. 70-73

31.  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC MPOLECCH. MeTo/ 3JeKTpOoHHOTrO OanaHca. Meton
nonypeaknuii [1], €.256-263
32. DNEKTPOIN3 PacTBOPOB U paciuiaBoB coneit [1], €.285-293

33. Karomnbie mporecchl mpu aekrponuse [1], €.285-293

34. AHOJHBIC MPOIECCHI MPH AMeKTposuse [1], €.285-293

35. Meramibl. Pu3nuecKkue ¥ XUMHUECKHE CBoMcTBa MeTayuioB [1], €.513-536

36.  Tanorensl. ®uU3MUECKUE U XMMHUYECKHE CBOWMCTBA TalOreHOB. [ alor€HOBOIOPOJHBIC U
KHCIIOpoAcoAeprkammue Kuciotsl [ 1], €.338-359

INPUMEPHBIE TECTOBBIE 3AJAHUSA

1. Vkaxure pCaKknunn, KOTOPLIC MOTYT OBITH MPAKTUYCCKU OCYIICCTBUMEIL.
NaCl + Ba(NOz3), =

CuSO4 + NaOH =

KNO3 + NaOH =

CaCl2+Cr(OH)s =

3. OHpeI[eJ'II/IT €, KaKUC PCAKIIUN OTHOCATCA K pE€aKIusIM NOHHOT'O 06MeHa.
2A1(OH)3 = A1203 + 3H.0

Fe + CuSO4 = Cu + FeSOg4

2AgNOs = 2Ag + 2NO2 + O3

BaCl; + KoCO3 = BaCOs + 2KC1

3. Ompenenute, Kakue peakiiui HEBO3MOKHO OCYIIECTBUTH.
2KNO3 + CuSO4 = Cu(NOg)2 + K2SO4

HC1 + NaOH = NaCl + H20

NazS + ZnClz = ZnS + 2NaCl

Ca(NOs3)2 + Na,CO3 = CaCO3 + 2NaNO3

2. VYxkaxure pCaKknunnu, KOTOPLIC HE MOT'YT GBITL MPAKTUYCCKU OCYIICCTBHUMEI.
ZnCly + CuSO4 =

FeSO4 + Na2SiO3 =

KOH + HNO3 =

A1(NOs); + KOH =

3. OmpenenuTte, Kakue peakliud HEBO3MOKHO OCYIIECTBUTH.
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2H3PO4 + 3Ca(OH), = Caz(POs4). + 6H.0
H2SO4 + Cu(OH)2 = CuSO4 + 2H20
MgSO4 + CuCl, = CuSO4 + MgCl;
Zn(OH)2 + 2NaOH = Na2Zn0O; + 2H,0

6. YkaxuTe peakiiuu, KOTOPbIE MOTYT OBITh IPAKTHYECKUA OCYIIICCTBUMEI.
CaCO3+HC1=

Mg(OH). + NaOH =

NaNOs + FeCls =

ZnS0O4 + HNO3 =

1. Onpenenure, Kakue peakiiii HEBO3MOXKHO OCYIIIECTBUTb.
NazPOs + A1C13 = A1PO4 + 3NaCl

6KC1 + Al(SO4)3 = 3K2SO4 + 2A1Cl3

3HCI + Fe(OH)z = FeClz + 3H20

3HNO3 + A1(OH)3 = A1(NOz3)3 + 3H.0

2. YKaXUTE peaKiiu, KOTOPbIe MOTYT OBITh MPAKTHUYECKH OCYIIECTBUMBI.
PbS + AgCl =

NagPO4 + CaClz =

K2SiO3 + NaNO3 =

Mg(OH)2 + KNO3 =

9. Kaxue u3 coieii mogBepraioTcs THAPOIU3Y:
KCl1

BaSOq4

Na,COs3

CaCla.

10. Kaxkwe u3 coseit He MOABEPTAOTCS TUAPOIIA3Y?
NasPO4

LiCl

AgCl

K2COa.

11. Kakwue u3 coseit rTuapoau3yroTCs 10 KaTUOHY?
NaxS

Fe2(S04)3

KCIO4

LiCl.

12. Kakue u3 cosieid rTuapoIu3yrOTCs 0 aHUOHY?
Cr2(S04)3

Allz

Na2SiOs

Cu(C10a)2.

13. PacTBOpHI KakUX COJICH UMEIOT HEUTPAJIbHYIO peakuuio cpenbl (pH = 7)?
Na2S
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FeCl,
CuSOq4
Kl

14. PacTBOpBI KakMX COJIEH UMEIOT IIEIOUYHYIO peakiuio cpeanl (pH>7)?
NaNOs
K2COs3
Li,SO4
CaS0Oa.

15. PacTBOpHI KakuX coyieil UMEIOT KUCITYIO peakiutio cpeast (pH<7)?
Na2SO4

KC1

Ca(NO3):2

FeCls.

16. B pactBOpax kakux coiyiei peHodTanenH nMeeT MaJTuHOBBIN IIBET:
Rb2COs3

LiNO3

NaCl

AuCls.

17. Kakwue u3 cosiei moBepraroTcs THAPOIH3Y:
Ba(NOs):2

ZnCly

KCI

Nal.

18. Kakwue u3 coseit He MOABEPraroTCs THAPOIH3Y?
NaClO

K2S

Fex(S04)3

RbNO3,

19. Kakue u3 coseil THAPONIHU3YIOTCS 110 KATHOHY?
Li>S

CuBr;

AgNO3

Na2COs.

20. Kakwue u3 coseil THIPOJIM3YIOTCS 10 aHHOHY?
Pb(NOs3)

CuS

ZnSO4

Na2SOs.

BOITPOCEI K 3AUETY

1. Oxcunpl. Kitaccudukanus 1 HOMEHKIIATypa OKCHIIOB
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0.

Bun JOKYMEHTA: TTonoxxenue no AEATEILHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

XHUMHUYECKHE CBOMCTBA KUCIOTHBIX OKCUIOB

XUMHUYECKUE CBOMCTBA OCHOBHBIX OKCUIOB

XuMmuyeckue cBorMcTBa aM(pOTEPHBIX OKCHJIOB

Kucnorsl. Kinaccuduxanus 1 HOMEHKIIaTypa KHCIOT

XHUMHYECKUE CBOMCTBA KUCIIOT

OcnoBanust. Knaccugukaius ocHOBaHUI

XHWMHYECKHE CBOMCTBA OCHOBAHUI

AmMdoTepHbIE TUAPOKCUIBI , KX XUMUYECKHUE CBOMCTBA

Comu. Knaccudukarus 1 HOMEHKJIaTypa cojiei

. XMMHMYECKHUE CBOMCTBA COJIEH

Kucnble u ocHOBHBIE cOJIH

3akoH coxpaHeHHs Maccbl. OCHOBHOE COJIEP)KaHUE ATOMHO-MOJIEKYJIIPHOTO YUEHHUS
[IpocToe BeecTBO U XUMUYECKUI AIIEMEHT

3aKOH MMOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOLIEHUI

Momnspuas macca. KonnuecTBo BemniecTsa

3akoH 00BbEMHBIX OTHOIIEHUH. 3akoH ABoranpo. HopManbHbIe ycaoBus
YHuBepcanpHbIN Ia30Bbli 3aK0H. 3akoHbl ['eit-JIroccaka, boitns-Mapuorra,
MenaeneeBa-Knaneiipona

[Tonsitue sxBuBanenTa. GakTop SKBUBaJIEHTHOCTH. 3aKOH SKBUBAJICHTOB
Crpoenue aToma

DHEpPreTUYeCcKOe COCTOSIHUE IEKTPOHA B aTOME

KBanToBBIE Unciia

[Ipunuun [Taynu. DneKTpoHHAs CTPYKTypa aTOMOB U IEPUOINYECKAS CUCTEMA
3JIEMEHTOB

N3oTomnsl

KoBanenTtHas cBs3b. MeTO1 BAJICHTHBIX CBSI3EH

Henonspuas u nonsipHasi KOBaJIEHTHAs CBS3b

Crioco6s1 00pa3oBaHUs KOBAJIEHTHOM CBS3H

Metoa MoNeKyIspHBIX opOuTanei

HNonnas cBs3b

Bonopoanas cBs3b

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIHMA
TepMoxuMuueckue pacyeThl

CkopocTh XMMHUYECKOH peakuuu

3aBHUCHMOCTh CKOPOCTH PEAKIIMHU OT KOHILIEHTPALMU PEAarupyrouIuX BEUIECTB
3aBUCHMOCTh CKOPOCTH PEAKIIMH OT TEMITEpaTyphl U MPUPOJIBI PEarupyroInx
BELIECTB

Karamns

CKOpOCTh peakiuy B reTePOreHHbIX CUCTEMAX

HeoOpatumble 1 oOpaTuMble peakiuu. XUMUYECKOE paBHOBECHE
Cwmenienne xumuueckoro paHosecus. [Ipunuun Jle-Illarense . @akTopsl,
OTIPEIETISAIONINE HAMTPABIEHNE TPOTEKAHUS XUMUYECKUX PEAKITUI
TepMmoaMHaMUUeCKUE BETUUUHBL. BHYTpEHHSSI SHEPTUS U SHTAJIbIUS
OuTponus u 3ueprus [ uboca

CrannapTHble TEPMOAMHAMUYECKHUE BETUYUHBI

Bona. Bona B mpupone

. XMMHUYECKHE CBOMCTBA BOJIbI

. XapakTtepuctuka pactBopos. [Iponiecc pactBopenus

. CriocoObI BhIpayKEeHUSI KOHIICHTPAIIUU PACTBOPOB
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47. PacTBOPUMOCTb.

48. Ocmoc

49. PacTBOpHI 3JIEKTPOTUTOB

50. Teopust INEKTPOITUTUICCKON TUCCOLIUAITUU

51. Crenensb nuccounanuu. Cuna 3IeKTPOIUTOB

52. KoHCcTaHTa AUCCOIUAINH

53. CHIIbHBIE DJICKTPOJIUTHI

54. IOHHO-MOJIEKYJISIPHbIE YPaBHEHUS

55. IIpousBeneHne pacTBOPUMOCTH

56. ucconmanus Boasl. BogopoHblii mokasarteinb

57. CMellieHne HOHHBIX PAaBHOBECHI

58. T'maponms coseit

59. OKucCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIeCChl. MeTo1 AIeKTPpOHHOTOo OalaHca.
Merton nonypeakuuii

60. DnexkTposn3 PacTBOPOB U PACILIIABOB COJIEH

61. KaToaHbIe TPOILIECCHI TTPH SJCKTPOIIH3E

62. AHOJHBIE TTPOLIECCHI IPH ANEKTPOIIH3E

63. Merauibl. @u3nyeckrne U XUMUYECKUE CBOWCTBA METAIIJIOB

64. I'anorensl. ®u3nueckre U XUMUYECKUE CBOWCTBA rajloreHoB. ['aioreHoBo10poAHbIE
Y KHACJIOPOJICOICPIKAIITNE KUCIOTHI
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MPUMEPHBIE BIJIETHI K 3AUETY

MuHHCTEPCTBO HAYKH H Bbicuiero odopasoanusi Poccuiickoii ®@enepauuu
DenepajibHOE TOCYIAPCTBEHHOE OK0KeTHOE 00pa30BaTe/ibHOE YUpeKAeHHue BbICIIEro
oO0pa3oBaHus
«CeBepo-OceTHHCKHUI rOCy1apCTBEHHbIH YHUBEPCUTET
umenu Kocra Jleeanosnuya Xeraryposa»
Kadenpa o61ueii 1 Heopranuyeckoi XuMum
Jucnmunimnaa «Oomasi XuMus)
Hanpasienue 44.03.05 Ilegaroruvyeckoe odopa3zoBanue
BUJIET Ne 1
1.Oxcuapl. Knaccuduxanus 1 HOMEHKIaTypa OKCHIOB.
2.OCHOBHBIE TIOHATHUS U ONPEICICHIS] XUMUICCKOW TEPMOIMHAMHUKH.
3.Hanucarb ypaBHeHUS peakiuii TUAPOIN3a B COKPAIIECHHOM HOHHOM BHJIE U YKa3aTh,
KakK B pe3yJIbTaTe TUAPOIN3a U3MEHUIIACh peakuus cpeasl pH B pacTBopax cienyrommx
coneii: K2C03, NaClO, CuCly, FeClsz, NaHS, NasAsOs, KH2P04, NaHS03 .

4. Ckonpko MIULTHIIUTPOB 96 %-Horo (mo macce) pactBopa H.SO, (p=1,84 r/mn)
HYKHO B35Thb JJ1s npurotosienus 1 i1 0,25 H. pactBopa?

3aB. xadenpoit JL.M.Kybanosa
JlomeHT ®.A.AraeBa

MuHHCTEPCTBO HAYKH U Bbicuiero oopasoBanus Poccuiickoii ®enepanun
®enepanbHOe roCyIapCTBEHHOE 0I01KeTHOE 00pa30BaTeIbHOE YUPeKIeHNe BhICIIECI0
0o0pa3oBaHus
«CeBepo-OceTHHCKHUI TOCYAaPCTBEHHbII YHUBEPCUTET
umenu Kocra JleBanosuua Xeraryposay»

Kadenpa o0uieii 1 HeopraHu4eckoil XuMuu
Jucnunimnaa «Oomasi XuMHus)

Hanpasaenue 44.03.05 Ilenaroruyeckoe oopazosanue

BUJIET Ne 2
1. XHUMHUYECKUE CBOMCTBA KUCIOTHBIX OKCUOB.
2. 3akoH ['ecca. Pacuer sHTanbsnuil peakuui.
3. Hanucate ypaBHeHUs peakuyii THIPOIN3a B COKPAILIEHHOM HOHHOM BHUJIE U

yKa3aTbh, KaK B pe3yJbTaTe TUAPOJIN3a U3MEHIWIACh peakius cpenbl pH B pacTBopax
CIIEIYIOIINX COJIei: HUTpaT HaTpusl, pocdat HaTpus, CynbPua Kalus, HUTPAT aIFOMUHUSA,
HUTpUT HaTpus, propun prytu(ll), aurpar xenesa (I11), anerat xanpuus

4, Jlo kakoro oO0wema ciemnyer pasdaButh Bojou 2,4 n 1,6 H pactBop HC1 mns
nonydyenus 0,25 H. pacTBopa?
3aB. xadempoit JL.M.Kyb6anosa
JlomeHT ®.A.AraeBa

MuHKMCTEPCTBO HAYKH H Bbicmiero oopasoanusi Poccuiickoii ®@enepaumnu
DenepajbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/ibHOE YUpPeKIeHHe BbICIIEro




CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnernue J0KyMeHTHPOBaHHOU uHpopMaruei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) 26
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 26 n3 31
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxxenue no AEATEILHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

oOpa3oBaHus
«CeBepo-OceTuHckuii rocynapcreeHHbiii yausepcurer nmenu Kocra JleeanoBuua
XerarypoBa»
Kadenpa o0uieii 1 HeopraHu4eckoii XuMmuu
Jducunnianaa «Oomas XumMus»
Hanpasaenue 44.03.05 Ilenaroruveckoe oopazoBanue

BUJIET Ne 3

1.  Xwumunueckue cBOMCTBa aM(POTEPHBIX OKCHUJIOB.

2.  3aBUCHMOCTbH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMHN PEarnpyrOIInuX BEIIECTB.

3. Hamucate ypaBHeHHs peakuuid TUAPOJIHM3a B COKPAIIEHHOM HOHHOM BHUIE H
yKa3aTh, Kak B pe3yJibTaTe THAPOJIM3a HM3MEHUJAch peakius cpeasl pH B pactBopax
CIEYIOIIUX COJIeH: HUTpAT HATpHs, HUTpPAT MEO, CyIb(PUT Kaius, KapOoHAT aMMOHWUS,
areraT Kalius, XJIOPUJI aMMOHUS, KapOOHAT HATPUsI, HUTPUT aMMOHHUSI.

4.  Yemy paBHa nponeHTHas (1o macce) konuentpamus H2S04 B ee 10 H. pacTtBOpe (p
=1,29)?
3aB. kadenpoit JL.M.KybanoBa
JloueHt ®.A . AraeBa

MuHHCTEPCTBO HAYKH U Bbicuiero oopasoBanus Poccuiickoii denepanun
®enepanbHOE rOCyIapCTBEHHOE 0101 KeTHOE 00pa30BaTeIbHOE YUPeKIeHNe BhICIIECr0
0o0pa3oBaHus
«CeBepo-OceTnHckuii rocynapcrseHnbiii yausepeurer umenu Kocra Jleeanopuua
XerarypoBa»

Kadenpa o0uieii 1 HeopraHm4eckoii XumMun
Jducnmunimnaa «O0masi XuMushH)

Hanpasaenue 44.03.05 Ilenaroruyeckoe oopazoBaHue

BUJIET Ne 4

1. Xumudeckue CBONCTBA OCHOBHBIX OKCHJIOB.

2.  CKopoCTh XUMHYECKOM PEaKIIHH.

3. HamucaTh ypaBHEHHs peaKIMii THIPOJIN3a B COKPAIICHHOM HOHHOM BHJIC
yKa3aTh, KaK B pe3y/IbTaTe TUAPOJIM3a H3MEHMIIACh peakius cpeabl pH B pacTBopax
cienyrommx coneid: (NH4)2S, CoS04, Rb2S, MNnClo, NaxHPOs, Fe2(S04)3, Cu(NO3)2, Li2SO0s.

4.  Cxonbko rpammoB NaxCO3z coneprxutcs B 500 Mot 0,1 H. pacTBOpa?

3aB. kadeapoii JLM.Kyb6anoBa
JloueHT ®.A.AraeBa

MuHuCcTEepCTBO HAYKH M Bbicuiero oopasosanusi Poccuiickoii @enepaunu
degepanbHOe rocy1apCcTBEHHOE 0101 KeTHOE 00pa30BaTeIbHOE YUpPe:KIeHHe BhICIIero
oOpa3oBaHus
«CeBepo-OceTnHckuii rocyrapcrseHHblii yausepcurer nmenn Kocra Jlesanopuua
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3aB. kadenpoii JL.M.Kyb6anoBa
JlotieHT ®.A.Araea

XerarypoBa»
Kadenpa o0uieii 1 Heopranu4eckoii XuMmuu
Jducunnianaa «O0mas XumMus»
Hanpasaenue 44.03.05 Ilenaroruyeckoe oopazoBaHue

BUJIET Ne 5
1. Kucnorsl. Knaccuduxanus 1 HOMEHKIAaTypa KACIOT.
2.  Tennossie 5PpPeKTH XUMHUUECKUX PEAKIUNA. DHTATBIHS.

3. Hamumcarp ypaBHEHHUsl peaKiMii THAPOJH3a B COKPAIICHHOM HOHHOM BHJIEC U
yKa3zaTh, Kak B pe3ylbTaTe TUAPOJIM3a M3MEHWIACh peakinus cpenbl pH B pacTBopax
cnenyromux coneit: KoC0s, Mg(CH3C00)2, KoS, Ba(HCOO)2, A1(CH3C00)2, ZnS04,
NaHS, KNO>.

4.  Cxonbko MumumunuTpoB 30%-ro pactBopa HNO3z (p= 1,205) HyXHO B3STh AJs
npurorosienus 0,5 1 1 H. pactBopa?

1.

9. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE O0ecniedeHne TUCIIUITHHBI (MOTYJIsA)
a) OCHOBHasI TUTEpaTypa:
Kmyprxo TI.II., Kazakoa E.®., Kysmemos B.H., Sfuenko A.B. OOmas xumwus.-

M.Axkagemus, 2012

2.

I'mauka H.JI. O6mias xumus: Yue6. st 6akamaBpos / H.JI. I'muaka.-18-e u3j., mepepad.

u gom.-M.: FOpaiit, 2012.-898 ¢

3.
4.

2

5.
6.

= = © 00~

I'munka H. JI. 3agaun n ynpaxHenus o odmen xumuu. - Mocksa.: Xumus, 2007.

baraesa E.B., bynanoa A.A. 3agauu u ynpaxkHeHus mno odmel xumun.- M.Axagemus,
010

@.A. Araea JlaGopaTopHbIil TPakTUKYM 1O XUMHH.- Biiagukaskas, 2013

B.1. Endumos, A.W. bepexnoit OcHoBbI 0011e# xumuu,- M. Beicias mkona, 2013

0) AONOJIHUTENbHAS IUTEpaTypa:

Kuszes I.A., Cmapsirusa C.H. Heoprannueckas xumus.-M.: 2005.

T. W. dpoOsimeBa «O0mas xumus», Pocro-na-Zlony.: 2004
. K. Xayckpodt, 3. Koncredbn «CoBpeMeHHBIH Kypc o01melt xumun», Tom 1 u 2.-M.: 2002
0. 3. E.TonpaOpaiix, E. 1. MacnoB «CO0pHHK 3a/1a4 U yIpaXHEHUN 110 XUMum» .-M.:2007.
1. H. H. ITaBnoB «O06mas Heopranudeckast xumus» .-M.: 2002

B) mporpammHoe obecriedenre u VHTepHET-pecypehl
IIporpammHuoe odecnieuenue u MHTEepHET-pecypcehl
Peectp nporpammuoro odecneyenust COI'Y

Ne HaumeHnoBaHnue Ne qoroBopa(auueH3us)
n/n
Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r
Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r
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Windows 8.1 Professional Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Windows 8 Enterprise Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Windows 8 Professional Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Windows 7 Enterprise Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Windows 7 Professional Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Office Standard 2016 Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Office Standard 2013 Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

Office Standard 2010 Ne 4100072800 Maicrosoft Products (MPSA) ot
04.2016r

AHTHBHPYCHOE TIPOrPAMMHOE
obecnieuenne Kasperksy Total Security

No17E0-180222-130819-587-185 ot 26.02. 2018 go

14.03.2019r
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Pexomennmanuu 1O HCHONIB30BaHMIO MHTEpHET-peCypcOoB M JAPYrHUX DJIEKTPOHHBIX
WH(POPMAIMOHHBIX HCTOYHIKOB

1. http:/home.ptd.net/~swenger/ Conepxurcst 250 ¢pparMeHToB HH(OPMAIIMH IO XUMUH;

2. http://www.chemistry.memaster.ca/faculty/bader/aim Tumsl cBsi3eli MeXIy aroMamMu B
MoJekynax. Jlaercs mpencraBieHne 0 KBAaHTOBOM MEXaHMKe.

3. http://antoine.fsu.umd.edu/chem/senese/101/links.html

4. www.fepo.ru

5. www.slovari.ua

I') METOJUYECKUEC YKa3aHUs, pa3paboTaHHbIE COCTaBUTENIIMU Paboueii mporpamMmel.

@.A. Araea JlaGopaTopHbIil IpakTUKYM 1O XUMUH- Brnanukaskas, 2013
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10. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIIUTITHHBI (MOTYJIs)
B o6pazoBaTenbHOM mporecce UCHOIb3yHOTCS:

—  CTaHJapTHbIE y4eOHBIC ayJUTOPUM JUIS TPOBEACHHS JIEKIMOHHBIX 3aHITHH,
TPYNIOBBIX M WHAWBUIYaIbHBIX KOHCYJIBTAIMH, TEKYLIETO KOHTPOJII M IMPOMEKYTOYHOM
aTTeCTallud, OCHAIICHHbIE CTaHJAPTHBIM HaOOpoM y4yeOHOW MeOenu, y4eOHOW JOCKOW U
CTallMOHAPHBIM WJIM TEPEHOCHBIM KOMIUIEKCOM  MYJIBTHMEAUHHOTO MPE3EHTAOHHOTO
000pyIoBaHus;

—  KOMIIBIOTEPHBIA KJIaCC C BO3MOKHOCTBIO MOJKIFOUCHHsI K ceTH «HTepHeT» u
oOecrieueHHEM  JIOCTyNa B JJCKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEIBHYIO  CpEeIy
YHUBEPCHUTETA;

— naboparopust  OOmICi W HEOPraHMYECKOW XHMMHH CO  CTaHJAPTHBIM
0o0opynoBaHuEM.
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11. JIucT 0OHOBJIEHUSI/AKTYATU3AIMT

[Iporpamma paccMoTpeHa | YTBEp)KICHA Ha 3acefdaHuu  kKadenpsl 00men u
HEOPraHNYEeCKOU XMMHUU

ot «28» 06. 2019 r., nporokos Ne 15/18-19.

[Iporpamma omoOpeHa Ha 3acemaHud coBeTra  (pakyabTeTa XUMHUHU, OHOJOTHUU H
ouorexnonoruu ot «01» 07.2019 r., mpotokon Ne 12/18-19.

PazpaboTumk:
AraeBa @.A., KaHIUIAT XUMUYICCKUX HAYK, JOIEHT Kadeapsl OOIIeH U HEOPraHMIEeCKON
xuMuu CeBepo-OCeTUHCKOr0 TOCyIapCTBEHHOIO YHUBEPCUTETA.



