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[Iporpamma coctaBiieHa B cooTBeTCTBUHU ¢ DenepanbHBIM TOCyIapCTBEHHBIM 00pa3oBaTelbHBIM
crangaptoM 1o HampasieHuio 44.03.05 Ilemarornyeckoe oOpa3oBaHue (¢ ABYMs HpOQUIAMU
MOJITOTOBKM), YTBEPKJIEHHBIM MPpUKa3oM MuHucTepcTBa 00pazoBanusi U Hayku Poccuiickoit deaepanuu
ot «22» depans 2018 r. N 125 (3apeructpupoBan MunucrepcTBoM roctuiiuu Poccuiickoit deneparum
15 mapra 2018 1., peructpanronnsiii Ne 50358), ¢ u3MeHEHUSIMH, BHECEHHBIMU MTPUKa30M MUHUCTEPCTBA
HayK{ ¥ BbICIIEro oOpazoBaHus poccuiickoi denepanun ot 8§ deBpans 2021 r. Ne 83 (3apeructpupoBaH
MunuctepctBoM toctuniuu Poccutickoit ®enepanuu 12 mapra 2021 r., peructpauronnsii Ne 62739),
y4eOHBIM IUIAaHOM TOATOTOBKM OakanaBpa mo HampasieHuio 44.03.05 Ilemarorndeckoe oOpasoBanue (c
IBYMS IPOGHIIIMU TIOATOTOBKHU) npoghunu Xumusi, bruonorus, yreepkaeHubM YuenbiM coBetoM I'BOY
BO «COI'Y» (mporokoin Ne 11 ot «30» anpesnst 2021 r.)

CocraButens: Kybanosa JI.M., noueHT kadenps! 001eil 1 HEOPraHMUECKOW XUMUHU

Paboyas nporpamma oOcyxieHa Ha 3acenasnu Kadeapbt oO1IeH # HEOPraHHUeCKOH XHMUM
(mpotokoa Ne 8/20-21 ot «18» mapta 2021 r.)
3as. xadenpoi / Cumeonuan 1.1

Onobpena coBeroM dakynsreTa XUMUU, OHOIOTHH ¥ OHOTEXHOIOMHMH
(mporokon Ne 8/20-21 ot «25» mapra 2021 r.)
[Ipencenarens coBera pakynsTeTa G e ¢ Araesa O@.A.

Padouas npozpamma OucuunAunsl nNpuHAmMAa 6 Cocniage OCHOGHON apodeccuona.ibiol
00paz08amMenbHON NPOXPAMMol petienies yueno2o cosema lpomoroa Ne 11 om 29.04.2021,

Ymeepycoena npurazom pexmopa Ne 106 om 30.04.2021.




1. Crpykrypa u od0masi TPyJ10eMKOCTh TUCIHIIIMHBI
Obwas mpyooemrocms OUCYUNIUHBL 8 3A4eMHbIX eOUHUYAX -3, akademuyeckux yacax -108

Ounas dopma oOyueHus 3aouHas hopma oOydeHHs

Kypc 1 -
Cemectp 1 -
Jlexumn 36 -
[IpakTuueckue (CEeMUHAPCKHE) 3aHATUS - -
JlaGoparopHbie 3aHATHS 36 -
Koncynbranuu -
Hroro aynuTOpHBIX 3aHATUH 72 -
CamocrositenbHas paboTa 36 -
KypcoBas pabota - -
dopMa KOHTPOJISt

9K3aMeH - -
3auyeT 1 cemectp -
OO1m1ee KOIMYEeCTBO YacOB 108 -

2. Ileau ocBOeHUs IMCHUTIMHBI

LlenssMu ocBOEHUS AUCIATUTMHBL «OO0IIast XUMUSD» SBIISIOTCS:

OcBoeHHE TEOPETUYECKHX OCHOB COBPEMEHHOW XHUMHUH, €€ METOAOJOTMYECKHX I10/IX0JI0B,
(dbopMHpOBaHUE TPEICTABICHUSI O BO3MOXHOCTH NPHUMEHEHHs] 3aKOHOMEPHOCTEH W METOJOB XUMHH B
npodeccuonansHoit aesarenbHocty npenogasatens xumun (IIC:  01.001 IMpodeccuonanpHblil cTangapT
«[lemaror (memarormyeckasi IESTEIBHOCTh B cdepe TOLMIKOJIBHOTO, HAYaJIBbHOTO OOINEro, OCHOBHOTO
obmiero, cpeaHero oOmiero oOpa3oBaHus) (BOCHUTATENb, YYUTENb) YTBEPKACHHBIH MPHUKA30M
MunuctepcTBa Tpyna ¥ conuaibHoi 3amuTthl Poccuiickoit @enepanuun ot 18 HosOps 2013 1. N 544n
(3apeructpupoBad MunucrepctBoM toctuiun  Poccuiickoit ®enepanun 06  npekabps 2013 1.,
peructparmonusii N 30550); 01.003 «llemaror mOMONHHUTENHFHOTO OOpa3OBaHHS JET€H M B3POCIBIXY,
YTBEPKIECHHBIN MMPUKa30M MUHHCTEPCTBA Tpy/ia U COLMAIbHOMN 3auThl Poccuiickoit denepanun ot 8 ceHTs0ps
2015 r. Ne 613u (3apeructpupoBan MunucrepctBom roctuimn Poccuiickont deneparm 24 centsops 2015 r.,
peructpaiionHbIit Ne 38994).

3. Mecrto aucuunaunsl B crpykrype OIIOII 6akanaBpuara

Hucnunnuna «OO0mas xuMus» otHocutcs K brmoky 1 Jductummuner (Momxynu) OOs3aTenbHON
yacti b1.0.12.

Hucnurnnuna «O01as XxuMus» IpeiHa3HaueHa Jiyis 6akanaBpoB I kypca mo Hanpasienuto 44.03.05
[lenarornueckoe oOpasoBaHue (¢ IByMs MNpouIsSMH TOATOTOBKM). B mporecce u3yueHus ydeOHON
IVCUIUIUIMHBL CTYJIEHTHI MONy4YaroT Oa3WCHBIC 3HAHWS, HEOOXOAWMBIC JUISl JIYUIIETO IOHMMAHUS H
YCBOGHHUS yueOHOro MarepHaia Mo BCeM XMMHYECKHM TUCIUIUIMHAM, a TaKKe METOJMKE MPernojaBaHus
XUMHH, TIeAArorHIeCKO MPaKTHKH.

[Ipn ocBoeHMM JaHHOW JUCHMIUTUHBI CTYJAEHT CMOXET MPOJEMOHCTPUPOBATh 000OIIECHHBIE
TpynoBbie GyHKIUH (TD):

1. Tlemaroruveckasi IeATEIbHOCTh MO MPOCKTHPOBAHHUIO M peaTu3alid 00pa30BaTeIbLHOTO Mpoliecca

B 00pa3oBaTEeNbHBIX OpPraHM3ANMUSAX IOMIKOJIHHOTO, HAYaJIBHOTO OOIIETr0, OCHOBHOTO OOIIETO,

cpenHero obmero oopazoBanus (OTD 3.1. [IC 01.001);

2. llemarormveckas  JAEATENBHOCTH 1O  TPOCKTHPOBAHUIO WM PEAIHM3alldd  OCHOBHBIX

obmeobpaszoBarenpHbIX mporpamm (OTO 3.2. T1C 01.001).



4

3. IlpemomaBanue MO MOMOJHHUTENIBHBIM oOIeo0pa3oBarenbHbiM mporpammaMm (OTd 3.1. TIC

01.003).

Jns m3ydenus pucuurinHbel "OOmas Xumus" HeoOXOIUMBI 3HaHUS, YMEHHUS W KOMIICTCHIIUH,
MOJIy4eHHBIC 00YYaIOMMMUCS B Kypce XUMUU CPEeIHEH IIKOJBI B COOTBETCTBUH ¢ TpeboBanusmu OI'OC
cpenHero (IOJIHOro) 00IIero oopa3oBaHMs.

Jlyist ocBOCHUS TaHHOW y4eOHOW AUCIMILTUHBI CTYJCHT JTOJIKEH:
3HaTh: OCHOBBI XUMUH U (U3HMKH T10 IPOrPaMMe CPEAHETO (TOJTHOTO) 00IIero 00pa3oBaHus;

YMeTh: MPOBOIUTH PACUETHI C UCTIOIB30BAHUEM MOHATHHA «PAaCTBOPUMOCTBY, «MACCOBas JIOJIS BEIIECTBA
B pacTBope», pacuéThl Macchl (00bEMa, KOJIMYECTBAa BELIECTBA) MPOAYKTOB PEAKIHH, €CIU OJHO W3
BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH), pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaxiuu, eciii OJIHO U3 BEIIEeCTB JaHO B BHJIE PACTBOPA C ONPEICICHHOI MaccoBOM J10Jiel pacTBOPEHHOIO
BEIIECTBA, PAcCUYEThl MAcCOBOM WM OOBEMHOW [IOJIM BBIXOAA MPOJIYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MO>KHOT'0, pac4€Thl MAaCCOBOI J10JIK (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Bnaners: MeTogaMu MPOCTEHIIMX XUMHUYECKHUX PACUYETOB C HCIOIB30BAHUEM PA3IUYHBIX CHOCOOOB
BBIPQKEHHUSI KOHIEHTPALMU PACTBOPA, KOHCTAHT XMMHUYECKOTO DPABHOBECUS U CKOPOCTU XHMHUYECKOM
peaxiuu.

4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCHHUILUIMHBI (KOMIIETEHIIUH 00y4aloumerocs,
(¢opmupyembie B pe3yabTaTe OCBOCHHS THCHUIINHBI (MOAYJINA)
OOmuM cpencTBOM KOHTPOJS SIBISETCS BBEJEHHAas B YHHUBEpCUTETE OalllIbHO-pEHTHHIOBas
crcTeMa OLIEHKH YCIIEBaeMOCTH CTYJICHTOB CIIELMAIINTETA U HAIlpaBJIeHUH OakanaBpuarta.
N3yuenne nucuMIUIMHBI «BBeneHue B Xumuio» npeanonaraet (OpMHUpOBaHHE Yy CTYAEHTa

CJIEYIOIINX KOMITETCHIIUH:

Oo6menpodeccuonansusie kommnereHuu (OI1K):

HaumenoBanue |Kox u HaumenoBanue| Kom w  HauMeHOBaHWME  MHAMKATOpAa  JAOCTHXKEHUSA

KaTeropuu obmenpodeccuonans | odmenpodeccuonanbuoi komnerenuuu (MOIIK)
(rpymiel) HOM KOMIIETEHIIUN
obmienpodeccro (OIIK)
HaJTBHBIX
KOMIETECHIIMI
Pa3pabotka OIIK-2 3Haer: opraHu3aMioo o0pa30BaTEILHOTO MpoIecca B
OCHOBHBIX U Criocobex 00pa3oBaTeNbHBIX OpraHU3AIHsIX Pa3HOTO TUIA U BUJA, B
JIOTIOTHATEITBH VIacTBOBATH B CHEIMALHBIX 00pa30BaTEeIbHBIX YUPEKIACHHUIX PA3HOTO
X paspaboTKe THUTIA; TpeOoBaHUS K OpraHHu3aIu ofuero,

CHEIMAIbHOTO, a TakK)K€ HWHTErpUpPOBAHHOrO OOydeHHUs

o0pasoBate/bH OCHOBHBIX 1 muy ¢ OB3; MeToasl M TEXHOJIOTMH TPOEKTHPOBAHUS
BIX MPOTPaMM AOTIOJTHUTCIIPHBIX OCHOBHBIX U  JIONOJHUTENBHBIX  0OPa30BATEIBHBIX
00pa3oBaTesbHbIX oporpaMM Y UHAMBHUAYalIbHBIX  00pa30BaTENIbHBIX
porpamm, MapuIpyToB 00yYaroIIMUXCsi; HOPMATUBHbBIE JOKYMEHTHI,
pa3pabGaThIBaTh perinaMeHTHpyolnme TpeOoBaHMS K  CTPYKType U
OTHE/IbHEIE X COJIEP’KaHUIO OCHOBHBIX u JIOTIOTHUTEIbHBIX
o0pa3oBaTeNbHBIX  MPOTPaMM,  CIOCOOBI  ajanTaliu
KOMIIOHEHTHI (B
MIPOrpaMMBbI JUISt yuamnmxcs c 0COOBIMU
ToM - Hmele ¢ 00pa3oBaTeNbHBIMU OTPEOHOCTSIMU
HCIOJIb30BaHNEM Ymeert: MIPUMEHSATH METO/IbI " TEXHOJIOTHIO
MH(OPMaLMOHHO- IIPOEKTUPOBAHMSI ~ OCHOBHBIX M JOIOJIHUTEJIBHBIX
KOMMYHHUKaIHOHH O6pa30BaTeJ'IBHHX oporpamMm; BJIAACTHb MCTO}II/IKOI\/'I u
BIX TEXHOJIOIHH) TEXHOJIOTHeH MIPOEKTUPOBAHUS o0Opa3oBaTeNbHbIX

MIPOrpaMM; HNPHUMEHATH JCSITEIBHOCTHBIM IMOAXOA K
3a/ladyaM MPOEKTUpOBaHUsA B cdepe oO0pa3oBaHMs, B TOM




YuCJIC  CIICHHUAJIBHOI'O o6pa3013aH1/1;1; AHAJIM3UPOBATH

CTPYKTYPY OCHOBHBIX, JOTIOJTHUTEIBHBIX
00pa3oBaTeNbHBIX IPOrpaMm
Baapneer: MIPOCKTUPOBAHHEM OCHOBHBIX u

JIONIOJIHUTEIBHBIX ~ 00pa3oBaTelbHbIX  NpOrpaMM U
pa3paboTKOl Hay4YHO-METOJAMYECKOTO OOECIeUeHUsT UX
peanuzanuy;  ydyacTUeM B pa3paboOTKe  HayyHO-
METOJINYECKOTO oOecrieueHus 00pa30BaTEIbHBIX
IIPOrpamMM; OINBITOM aJanTalUy MPOrpaMM JUIsl yHaluXcs
¢ 0cOOBIMH 00pa30BaTEIBHBIMH OTPEOHOCTIMU

Hayunbie ocHOBBI
enaroru4ecKoi
NEITEILHOCTU

OIIK-8
CrocobeH
OCYIIECTBIIATh
MeJarorn4ecKyro
NIEeATENbHOCTE

HAa

OCHOBC CIICHHHAJIbHBIX|

HAaY4YHbIX 3HaHUH

3Haer: COBPCMCHHBEIC O6pa3OBaTCJ'II)HI)Ie TCXHOJIOTHH,

neaarorundcCKuc, CaHUTAPHO-TUTUCHUYCCKHUC,
OPrOHOMHUYCCKUE, OCTCTHYCCKHUC, IICUXOJIOIMYCCKUE U
CIICIMAJIbHBIC Tpe60BaHI/I$I K AN TAKTUICCKOMY

obecrieueHnI0 U opopMIICHUIO KaOuHeTa (J1abopaTopuH,
MHOTO y4YyeOHOIO IIOMEIIEHUS); METOAMKY IPUMEHEHUS
TEXHUYECKUX CPEeICTB OOYy4YeHHs, HHPOPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH, AIIEKTPOHHBIX
o0pa3oBaTeNbHBIX M HMH(OPMAIMOHHBIX  PECYPCOB,
JTUCTAaHIIMOHHBIX ~ O0Opa30oBaTEIbHBIX  TEXHOJIOTHH U
3JIEKTPOHHOI0 00Y4YeHHsI; CYIIHOCTH Ipoliecca 00ydeHus,
coJepKaHusl 00pa3oBaHUs, METOAOB OOydeHus, Gopm
opraHuzanuu oOy4eHMs, JUArHOCTUKU 3HAHWH, YMEHUH,
HABBIKOB;  METOJIMKY  NPUMEHEHHS  DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX M  HMH(OPMAIMOHHBIX  PECYpPCOB,
JTUCTAaHIIMOHHBIX ~ OOpa30BaTEIbHBIX  TEXHOJIOTHH U
JIEKTPOHHOTO  OOy4YeHMs, €CIM HUX HCIOJb30BaHUE
BO3MOYKHO JUISI OCBOCHHS YYE€OHOro IpeaMmera, Kypca,
JUCLUTUIMHBI

YMeer:  aHaNM3UpOBaTh ~ NPUMEPHBIE  MPOTPAMMEI,
OLIEHUBAaTh M BbIOMpPATh y4yeOHMKH, y4eOHbIE U y4eOHO-
METOAMYECKHE TTOCOOUs, IJIEKTPOHHBIE 00pa30BaTeIbHbIE
pecypchl U MHbIE MaTepHaIbl;

aHAM3UPOBATh MPOBEACHUE YYEOHBIX 3aHATHA U
OpPraHU3aIMI0 CaMOCTOSITEIbHON paboThl 00ydaroLuXxcs,
BHOCHTh KOPPEKTHBBI B pPabO4Yyl0 IMporpammy, IUIaH
u3yuyeHus:  ydeOHoro  mpenmera,  oOpa3oBaTellbHBIE
TEXHOJIOTUH, 33JaHUsl JUISI CaMOCTOSITENIbHOW paboTHl,
COOCTBEHHYIO MTPO(ECCHOHAIBHYIO JeSITEIbHOCTD;
KOHTPOJIMPOBATh  BBINOJHEHHWE TPEeOOBaHUM  OXpaHBI
TPpyZa; aHAJU3UPOBaTh M YCTPAHATH BO3MOXKHBIE PUCKU
U3HU U 3/10pOBbI0 00y4YaroImuxcsi B yueOHOM KaOuHeTe
(;mabopaTopuu, THOM y4eOHOM IOMEIIEHUH )
o0ecrneunBaTh COXPaHHOCTh u a¢dexTrBHOE
UCIIOJIb30BaHUE Y4eOHOro 000pyJOBaHUS; MCIIOIb30BATh
METOABl ¥ TIPHEMBl PEIICHWS pacyYeTHBIX  3ajad;
NPUMEHATh 00pa3oBaTelbHbIE TEXHOJOTUH B Y4eOHOM
mporiecce, B TOM  YHCIE TpPH  HEOOXOAMMOCTH
OCYILIECTBIISATh DJIEKTPOHHOE O0OyueHHe; HCI0JIb30BaTh
MeJarornyecku  oO0OCHOBaHHbIE (OPMBI, METOIBI U
IpUEMBbl OpPraHMU3ALUU JIEATEIILHOCTH OO0yJaroIuxcs ¢
Y4€TOM OCOOEHHOCTEW  MpEernojaBaéMoro  y4eOHOTO




IpeaMeTa, 3a/1a9 3aHATHs, BUA 3aHATHS

Binaneer: HaBbIKaMU BECTH Y4EeOHYIO, IUIAHUPYIOUIYIO
JTOKYyMEHTAIHIO, HaBBIKAaMH npodeccCHOHaIBHOTO
camMo00pa3zoBaHus IpenoaaBaTes;

METOJIaMH OCYILIECTBICHUS MEAArOrn4ecKO MOICPKKH,

COIIPOBOKICHHUS, YCTaHOBJICHHS KOHTAaKTOB u
B3aNMO/JICICTBHS c JIPYTUMHU cyOBbeKTaMu
00pa3oBaTeNBHOTO MPOIIECCa;

MIepBOHAYAIbHBIMU HaBbIKAMU OpraHu3anun

IeJarornyeckoi padboTel ¢ 00yUJarOLMMUCS;

HaBBIKAMHM  OpPTraHU3alMU  y4eOHO-HCCIIEA0BATEIbCKOM
paboThI 0OYJAOIIUXCS;

OCHOBAaMM TPHUMEHCHHS B NPAKTHYECKOH AEATeNHbHOCTH
IMPUHIOHUIIOB PAallMOHAJILHOTO HCIIOJb30BAHUA HNPHUPOAHBIX
PECYPCOB M 3aIIUTHI OKPY)KAIOIIEH Cpe/Ibl.

B pe3yabTare 0CBOCHUS IUCHUILIMHBI 00y4YAIOUIUIICS 0JIKEH

3HATh.

OcHOBHbBIE 3aKOHBI U TeopeTuueckre ocHOBbI XxumMun (OTTK-2; OITK-8);

COCTaB, CTPOCHME M XHWMHUYECKHE CBOWCTBA OCHOBHBIX MPOCTBIX BEIIECTB U XHUMHYECKUX
coeaunenuii (OITK-2; OITK-8);

KJIaCChl HEOPTaHWYECKUX COCTUHEHHI, METO/IbI UX MONydyeHHus u xumuueckue cpoiicra (OIIK-2;
OIIK-8);

CTPOCHHE M PEAKIMOHHBIE CIIOCOOHOCTH Heopranndeckux coeannennit (OITK-2; OITK-8);

TEOPHIO PACTBOPOB U CIIOCOOBI BBIpAXKEHNUs KOHIeHTparuu pactBopos (OITK-2; OITK-8);
3aKOHOMEPHOCTH HM3MEHEHHS (U3NKO-XUMHUECKUX CBOWCTB MPOCTBIX M CJIOXHBIX BEIIECTB B

3aBHCHUMOCTH OT TMOJIOKEHHSI COCTABIIAIOMMX UX 3JeMeHToB B [lepuonnueckoii cucreme (OITK-2;
OIIK-8).

YMeTh:

— TPUMEHATH TEOPETUUECKHUE 3HAHMS JIJIs pelIeHHs] KOHKpeTHbIX 3a1a4 B xumuu (OIIK-2; OIIK-
8);

— nmosib30BaThes Tabnuued MeHeneeBa, TaOnuuell pacTBOPUMOCTH U PsIOM HampspKEHUH
metamios (OITK-2; OTIK-8);

— COCTaBJISTH AJIEKTPOHHBIE (OPMYIBI aTOMOB M CTPYKTypHBIE (popmynsr monekyn (OIIK-2;
OIIK-8);

—  COCTaBISTH (POPMYIIBI BEIIECTB U ypaBHeHHs: XuMudeckux peakimii (OI1IK-2; OITK-8);

— JI0Ka3blBaTh C TIOMOIIbI0 XUMHYECKHX peaKIUid XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
Bemect (OITK-2; OTIK-8);

— caMOCTOSTeNbHO paboTaTh ¢ y4yeOHOM, HAyYHOW M CIIPABOYHOM JIUTEPATypOl MO XUMHUECKUM
mucnumHam (OITK-2; OITK-8).

Biaagern.

HaBBIKAMHU PEIICHHUS KOHKPETHBIX TEOPETUUECKHUX U dKcIepuMeHTabHbIX 3a1a4 (OI1K-2; OITK-8);
TEOPETUYECKUMH METO/IaMU OIHCAaHUs CBOMCTB MPOCTBIX M CJOXHBIX BEIIECTB HAa OCHOBE
AJIEKTPOHHOTO CTPOEHMSI UX aTOMOB M TmojiokeHus B Ilepmommdeckoil cucreMe XHMHUYECKUX
annemenToB (OITK-2; OITK-8);

METOJIOM CHCTEMAaTH3allMi CBEJCHHUI O CBOMCTBaX XMMHYECKHX AJIEMEHTOB U UX COEAMHEHHUH Ha
ocHose I[lepuonnyeckoii cuctemsl 3ementoB [I.11. Menneneesa (OITK-2; OITK-8);

METOJJaMH IPOCTEHIINX XMMHUYECKHUX PACYETOB C HCIOJIB30BAHHEM pA3IMYHBIX CIOCO00B
BBIPQKEHUS! KOHLIEHTPALlUM pacTBOpPA, KOHCTAHT XHMMHYECKOTO paBHOBECHS M CKOPOCTH
xumudeckoit peakiun (OITK-2; OTTK-8).



ITpu npoBeneHUN yueOHBIX 3aHATHH 0OecrieuynBaeTcsl pa3BUTHE Y 00YJArOIUXCsl HAaBBIKOB
KOMaHJHOW paboThl, MEXJIMYHOCTHON KOMMYHMKAIIUU, IPUHATHS PEIICHUH, JIMACPCKUX KauecTB
(BKimrouass mMpu HEOOXOAMMOCTH MPOBEJIEHHE WHTEPAKTHBHBIX JIEKLUH, I'PYNIOBBIX IUCKYCCHUH,
POJICBBIX HIP, TPCHHUHIOB, aHAJIU3 CI/ITyaI_II/Iﬁ U HMHUTALIMOHHBLIX MOIIGHGP’I, npenogaBanue
IUCLUIUIMH (Mozaynel) B (opMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pE3yJIbTaTOB Hay4yHbBIX
UCCIICIOBAaHHUI, B TOM YHCJIE€ C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH NpodecCHnOHaTHHON
NesITeIbHOCTH BBIITYCKHUKOB U IOTpeOHOCTEN paboTonaTeneil).



5. Copaep:kaHue U yueOHO-MeTOANYECKAs KAPTA JUCHUIIMHBI

Tabauya 5.1
Ne HanMeHoBaHue TeM (BOIPOCOB), 3ausTus CamocrosiTenbHas DopMbI Koaunuects | Jluteparyp
He HU3y4YaeMbIX M0 JAHHOH TUCIUNJIHHE padora KOHTPOJIsI 0 0aJIJIOB a
ae Tema nekuuu Tema nadoparopuoro | Jlek | Jlado Coneprkanue Yac min | max
M 3aHATHS p Bl
1 BBenenue B Xumuro. Texunka 0€30IaCHOCTH. 2 2 XHUMHYeCKHe CBOUCTBA 2 Koncrmexr, 0 2 1,2
ATOMHO-MOJIEKYJISIPHOE | OCHOBHBIC KJIaCChI MPOCTBIX U CHOKHBIX [TuceMenHbI
y4eHUE B COBPEMEHHOU HeOpraHHYECKHIX HEOPTraHUYECKHUX OTYET 1O
XUMUHU. . BEILIECTB nabopaTopHOI
COCTMHCHUI.
pab6ore (JIP)
JlaGopaTropunasi padora
Nel TlpaBmma paGoTel B
XUMHYECKOH
1a00paTOpPUH.
Jlaboparopnas
XAMHYECKast nocy/sa.
Ileppas momomp mpu
HECYACTHBIX CITy4asx.
2 [TpocTeie u ClIoKHBIE 2 2 | XuMU4ecKue CBOMCTBa 2 | KoHcnekr; 0 3 1,2
BeniecTBa. OCHOBHBIE Cemunap «PeakuuonHas OCHOBHBIX KJIACCOB [TucbMeHHOE
KJIaCChI CIOCOOHOCTh HEOpraHMeCKuX JlOMaIIHee
HEOPraHUYEeCKUX HEOPraHUYECKHX COCMHEHMI
. 3a/1aHKe
COCTMHECHU. BEIIIECTBY.
3 XuMHYecKre cBOMCTBa 2 2 | [lucemenHoe 2 | KonrponbHas 0 4 5)
MpeACTaBUTENEH Jlaboparopnasi padora JIOMalllHee 3aaHue M0 paboTa;
OCHOBHBIX KJIaCCOB Ne2 «OCHOBHBIE KJIACCHI Teme «OCHOBHBIE [MuCcEMEHHbII
HEOPraHUYEeCKUX HEOPTraHUYECKHUX KJIaCChI .
9 9 oTu€t no JIP
COCTMHECHU. COCTMHEHUIN HEOPTaHUYECKUX
COEMHEHUIN»
4 KonuuecTBeHHBIC 2 2 | PenreHne pacueTHBIX 2 | Koncnekr; 0 3 34
OTHOIIICHHUS B XUMUU. Cemunap «Xumuueckas 3a/1a4 [TucbEMEHHOE
XuMuueckast TepMOJMHamMuKa. Pacuér JOMAIITHee




TepMOJANHAMUKA: SHTAJIBIIUN PEaKLUU». 3a/laHue
OCHOBHBIE ITOHATHS U
ONpeIeICHUs.
OHTanbnus. 3aKoH
I'ecca. Pacuér
SHTAJIbIIUN PEAKLUI.
Camonpoun3BOJIbHBIE Pemenue pacueTHBIX KoHncmekr; 3 1-5
npoueccel. OHTponus. | JlabopaTrophas paGora 3a1a4 [TuceMenHOE
Oueprus ['m60ca. Ne3 TemoBoii 3 dext JIOMaIITHEe
Pacuér sneprumn XUMHYECKON peaKkuu 3aJ]aHue; OT4YET
['u60ca peakuuu. o JIP
TepmoauHaMHuUeCcKUil Cemunap «Kuneruka Pemenne pacueTHbix KoHncnekr; 3 3-4
BBIBOJ] KOHCTaHTBI XUMUYECKHUX PEaKLUM. 3a1a4 [TucbmenHbI
paBHOBecus. Kunetuka | Peumenue 3amauy» oTu€t no JIP
XMMHUYECKUX peakuui. | JlabopaTropnasi padora
Ne4. CxopocThb
XUMUYECKON peaKluu
OO6patumbie peakium. Teopust ~ XUMHUUYECKOTO Koncnekr 3 1-6
XUMHYECKOE JlabopaTopnasi paGora CTpPOEHUS. DIEKTPOHHOE ITncemenHbI
paBHOBECHE. NeS. Xumnueckoe CTPOCHHE. OcHoBBI otuér 1o JIP
CMmenienue paBHOBecue CmMeleHne CTEpPEOXUMHUN
XUMHYECKOTO XUMHYECKOTO
paBHOBecus. [IpuHiun | paBHOBeCHUs
Jle-Ularense.
PacTtBops!. Pemenne pacueTHbIx IIncemennas 4 1-5
ObpazoBanue PacTBOpBI 271€KTPOIUTOB. 3a/1a4 1o Teme KOHTpPOJIbHAs
pacTBOpOB JlabopaTopnasi paGora «PacTBOpBI. pabota
3IEKTPOJIUTOB. Ne6 DnekrponuTudeckas Konnenrpamms ITnceMeHHBIH
CunbHble JACCOLMALUS pacTBOpPOB» oruér 1o JIP
BIEKTPOIUTHI. KHCIOTHI
Y OCHOBAHUSI.
Wonnoe npoussenenue | Pyoexnas Pemrenne 3amay 1o ITnceMeHHBIH 25 3-11
BOJbl. Bonopoauslii KOHTPOJIbHAsA padoTa teMe «onHoe OTUET 110
nokaszarens. ['uaponus | Nel (koMnbloTepHOE MPOU3BEICHUE BOJIBI. nabopaTopHOI
coneil. bydhepnsie TeCTHPOBAHHUE) Bogopousrii pabote
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pacTBOPHI. [I0Ka3aTesb»
[Ipoussenenue
pPacTBOPUMOCTH
10 | OkucaurensHO- ITuceMeHnHbIE 3a0aHNA [TuceMeHHBIA 1-7
BOCCTAHOBUTEIILHBIC JlabopaTopnasi paGora o teme «I'maponus oruér 1o JIP
peaKkuuu. Ne7 BogopoaHbli coneit. [TpousBenenue
DNeKTPOIHbII nokasarenb. ['uaponns PacTBOPUMOCTH»
IIOTEHIUAI. CoJIeH.
Hanpasnenue
IIPOTEKAHUS
OKHCIIUTEIbHO-
BOCCTAHOBUTEIILHOMN
peakiuuu. YpaBHEHUE
HepHncra.
11 | Dnekrponus. CocraBnenue [TucemenHoe 1-5; 8
Cemunap YpaBHEHUN JIOMalllHee
«OKHUCINUTENBHO- OKHUCJIUTEIBHO- 3a/laHue
BOCCTaHOBUTEIIbHBIE BOCCTAHOBUTEJIbHBIX
MIPOLECCHI». peakuuii METOIOM
HMOHHO-DJIEKTPOHHOT O
OanaHca
(monypeaxkuuit).
12 | Ctpoenue DNEKTPOHHOE ITuceMeHnHOE 5,6 -10
3JIEKTPOHHBIX 0bosouek | JlabopaTopuasi paGora CTpOCHHE aTOMOB 3a/laHue
aTOMOB. Ne8 OxucnurensHo- 3JIEMEHTOB 1-6 [TuceMeHHBIH
Ilepnonnueckuil 3aKOH | BOCCTAHOBUTEIILHbIE [IEpHOJIOB I1C oruér 1o JIP
U TIepUoANYECKas peakuuu 3JIEMEHTOB
CHUCTEMAa XMMHUYECKHUX
AJIEMEHTOB
13 | Xumunyeckas cBS3b U DNEeKTpOIN3 pacIIaBoB IInceMeHHbIM 3-6
CTPOECHUE MOJIEKYJ. JlaGoparopHas pabdora U pacTBOpPOB oTu€t no JIP
Ne9 Dnexrponus. HEOPraHUYECKUX
BEIIECTB
14 | KommekcHble KoanokBuym Nel Bunpl xumndeckoi Beepnblii onpoc, 1-7
COETMHEHMUSI: CrtpoeHue aToma. cBs3u. ['uOpunnzanus BBITIOJTHEHUE
o0pasoBaHue, XUMHYECKasi CBS3b aTOMHBIX OpOuTasei MICBMEHHOTO
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YCTOHYUBOCTb U
CBOWCTBA. XUMHYECKASI
CBA3b B KOMIUIEKCHBIX

3aJaHusA

COEIMHEHUSIX
15 | Komnouansie JlabopaTopnasi paGora 2 2 | KommuiekcHeie 2 | YcTHbI onpoc, 3 1-2
pacTBOpHI Nel0 KomrekcHbie COEMHECHHUS: TECTBHI;
COEIMHEHUS HOMEHKJIATypa, [TuceMeHHBIi
CTPOEHHUE, XUMUYECKAs otu€t no JIP
CBSI3b
16 | TutpumeTpudecKuit 2 2 | IloBepxHOCTHBIE 2 | YcTHbIl onpoc, 3 1-2,5
aHaJIn3 SBIICHHUSI M aJICOPOLuSI. TECTHI;
JlaGoparopHasi pabora Konnounneie ITAB. [TuceMeHHbI
Nell DneKTpuyecKue otuér no JIP
Konnounaneie pacTBOpsI CBOICTBA,
YCTOMYUBOCTD 51
KOaryJsius
KOJIJIOUJHBIX CHCTEM
17 | Xumnyeckue aieMeHThl | KuciioTHO-0CHOBHOE 2 2 JKecTkocTh BOOEI 2 Koncnekr; 3 1-2,5-9
B IPUPOJIE TUTPOBAHUE. VYcrHblii onpoc,
JlabopaTopnasi paGora ITncemenHbI
Nel2 Onpenenenue otuér 1o JIP
KapOOHATHOM KECTKOCTU
BOJIBI.
18 | 3akoHOMepHOCTH KomniekconomeTpruyeck 2 2 | Tutpumerpuueckue 2 | KoHcnekr; 3 1-2,5-11
M3MEHEHUS CBOWCTB 0€¢ TUTPOBAHHUE. METOJbI aHAIN3A [TuceMenHbI
DJIEMEHTOB JlabopaTopnasi paGora YKECTKOCTHU BOJbI oruér 1o JIP
Nel3 Omnpenenenne PyGexnas 25
o0r11el )KECTKOCTH BOJIBI KOHTpPOJIbHAS
paborta Nel
(xoMmBbIOTEP.
TECT)
Hroro: 36 36 36 100
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6. OOpa3oBare/ibHbIE TEXHOJIOTHH

TpaauuuoHHbIE JIEKIMH U NPAKTHYECKHE (CEMHUHAPCKHE) 3AHATUS C UCIOJb30BAHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMHA. JIeKIMM € MCIOJIb30BAaHUEM MYJIbTUMEIUWHBIX
Ipe3eHTalMi, JeKUUu-Oecenpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIEKLUH, JIEKIHUH-
BU3YaJIU3aIlH, MPAKTHUECKUE 3aHATHS, CaMOCTOATENbHAs paboTa CTyIEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coaep)kaHue MoJaeTcsl Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPHIE CTYIEHT
JIOJDKEH OTBEYATh HENOCPEACTBEHHO B XOAEC JICKLUH.

JlaGopaTtopHoe 3aHsitMe - (opMa ydeOHOro 3aHATUSA, NPU KOTOPOH CTYAEHT IOJX
PYKOBOACTBOM IIPENOAABATENS IPOBOAUT E€CTECTBEHHBIC MM MMHUTALMOHHBIE JKCIIEPUMEHTBI
WIHM ONBITHI C LIEJIBIO MOATBEPIKACHUS OTIENBbHBIX TEOPETUUYECKUX ITOJIOKEHUN OIpEAEICHHON
y4eOHOH AMCUMIUIMHBI, TPUOOpEeTaeT NPAaKTUYECKHE HABBIKM pPAa0OThI C J1IaOOPAaTOPHBIM
obopymoBaHueM, 000pPYJIOBaHUEM, BBIYMCIUTEIBHON TEXHHUKOW, H3MEPUTEIHHON ammapaTypou,
METOJMKON JKCHEPUMEHTAIbHbIX HccieloBaHu. JlabopatopHble 3aHATUS HE TOJBKO
3aKpeIUIsIOT TEOPETUUECKHE 3HaHMS, HO U TO3BOJSIOT CTYJIEHTY INIYOOKO H3y4aTh MEXaHU3M
IPUMEHEHHsS  OTUX  3HAHWM, OBJaAeBaTb  BAXHBIM  JUIsl  CIELHMAIUCTA  YMEHUEM
MHTEJJIEKTYaJIbHOTO NPOHUKHOBEHMSI B T€ €CTECTBEHHO-TEXHUYECKUE WIN ITPOU3BOJCTBEHHBIE
IpOIIECChl, KOTOpbIE MCCIEAYIOT Ha JiaboparopHoM 3aHATHU. [lox BiusHUEM 3TOH (opmbl
3aHATHN CTYAEHTOB YacTO BO3HMKAIOT HOBBIE HJIEH HAyYHOIO M TEXHMYECKOIO XapakTepa,
KOTOpBIE  HCIIOJIB3YIOTCA B  KYpPCOBBIX, KBaJU(UKALMOHHBIX, JUIJIOMHBIX paboTax.
JlaGopaTopHbIe 3aHATHUS B 3HAYUTEIHHON CTENIEHH 00ECTICYNBAIOT OTPAOOTKY YMEHUN M HABBIKOB
IPUHSTHS IPAKTUYECKUX PELICHUI B pealbHbIX YCIOBUAX POU3BOJICTBA.

JlaGoparopHble 3aHATHUS HE TOJIBKO 3aKPEIUIAIOT TEOPETUUECKUE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY IJIyOOKO M3y4aTh MEXaHM3M IPUMEHEHHs 3TUX 3HAHWH, OBJIaJeBaTh BAKHBIM JJIS
CHEIUAJINCTa YMEHUEM HHTEJUIEKTYaJIbHOIO IIPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKHE
WINA TIPOU3BOJICTBEHHBIE IPOLECCHI, KOTOpble HCCIEAylT Ha jabopaTopHoM 3aHaTuu. Ilofg
BIMSIHUEM 3TOH (OpMBI 3aHATHH CTYIAEHTOB YacTO BO3HUKAIOT HOBbIE HJEM HAy4yHOTO U
TEXHUUYECKOTO XapakTepa, KOTOpbIE MHCIONb3YIOTCS B KYpPCOBBIX, KBaIU(pUKALNOHHBIX,
JUIUIOMHBIX paborax. JlabopaTopHble 3aHATUS B 3HAUUTENBHON CTENEHU O00eCcreynBaroT
OTpabOTKY YMEHHI M HaBBIKOB MPHUHATHUS MPAKTUUYECKUX PEUICHUM B peajbHBIX YCIOBHUAX
IIPOU3BO/ICTBA.

[Tepedyenr TeM J1abOpaTOPHBIX 3aHATUH oOmpeaensercs padodeil mporpammoi yueOHOM
JUCIUIUIMHBEL.  KOIM4YecTBO CTyZIEHTOB Ha TakKMX 3aHATUAX HE IIPEBBIIIAET IOJOBUHBI
akageMuyeckoi rpymmnsl. Ilpuctynas k padore B naboparopuu, CTYIEHTY ClEAyeT 3HaTh, YTO
1r0060€ HECOOII0/IeHHEe pacIUCaHUs 3aHATHH U JUCHUIUIMHBI OyJIeT CUMTATHCS HAapyILIEHHEM €ro
ciy)keOHbIX o0s13aHHOCTEH. [IpenonaBartenb, KOTOPBIN BIIEpPBBIE BCTPEUAETCs CO CTYJAEHTAaMH Ha
BBOJHOM 3aHSITUH, JOJDKEH O3HAKOMMTh UX C OOLIMMU IpaBuiIaMH paboThl B j1abopaTopuw,
KOTOpBIE OHU 00s13aHbl HEYKOCHUTEIBHO BBIMOIHSTD.

IIpe3eHTaum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAMMHBIX CPEICTB - CaMbli
3¢ (deKTUBHBINA C€MOCOO JOHECEHUS BaXXHOW HHPOpMAIMM NpHU MYOJWYHBIX BBICTYIUICHUSIX.
Crnaiin-npe3eHTallud C  HCIOJIb30BaHUEM MYJIbTUMEIUHHOTO 000pYIOBaHMUSA IO3BOJISIOT
3QPEKTUBHO U HAIJIATHO MPEACTaBUTH COJACpKAHHWE H3Yy4aeMOro MarepHaia, BBIICTUTh H
IPOMJUTIOCTPUPOBATH COOOIIEHHE, KOTOPOEe HECET MOYYMTENbHYI0 HH(POPMALUIO, NOKa3aTh ee
KJIIOUEBBIE COJIEP)KATEIbHBIE MYHKTHI. MCnoab30BaHNE MHTEPAKTUBHBIX AJIEMEHTOB IO3BOJISET
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yCWIATH 3P HEKTUBHOCTH MyOIMYHBIX BBICTYIUICHUH, SBISIOMUXCS YacThIO0 MPOPECCHOHATBHON
JESITEIbBHOCTH MPENo1aBaTes.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTH BeO-KOH(EPEHIIUH, TPOBEICHNE OHIalH-BCTPEY UITU
npe3eHTaunii dyepe3 MHTEpHET B peXUME peanbHOro BpeMeHH. Kaxaplii U3 Y4aCTHHUKOB
HAXOJIUTCA Yy CBOETO KOMIIbIOTEpa (Cpe/CTBa CBS3HM), a CBA3b MEXIY HUMHU MOJIEPKUBACTCA
yepe3 MHTepHET MmocpencTBOM 3arpy:kaeMoro MpuIOKeHHUs, YCTAHOBJIECHHOTO Ha KOMIIBIOTEpE
Kax1oro yuactauka (Zoom, Meet, Skype u ap.).

Buneoxondepennusi — ceanc BuaeokoHdpepenicsszu (BKC) — »sto TexHomorus
MHTEPAKTUBHOT'O B3aMMOJCHCTBHS IBYX U 0oJiee YUaCTHUKOB 00pa30BaTeIbHOrO Ipoliecca AJs
oOMeHa nHpopMaIueil B pealbHOM pPeXUME BPEMEHHU.

Hcnonb3yloTcss  MHTEpAaKTHUBHBIE  METOJbI  OOy4YeHHS:  CHUTYallMOHHbBIE

I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ METO O6y‘leHI/Iﬂ, JCJIOBBIC HI'PHI, IIOAIOTOBKA H HY6J'II/I‘IH3H 3aluTa

3a7a4H,

pedeparoB. Mcrmonp3yroTcst pEeHTHHTOBAsI TEXHOJIOTHSI, TEXHOJIOTHH JTUCTAHIIHOHHOTO O0YYCHHUS.
Hcnonb3yloTcsi MHTEPAKTHUBHBIE METOIbI OOYUCHHSI: CUTYAIIOHHBIC 3a/1a49H, HCCIIEI0BATEIbCKUI
METOJT 00y4YEeHUS, IeJIOBBIE TP, TIOJTOTOBKA U IyOJUYHAS 3aIuTa pedepaTos.

TexHoJ0THsI 3JIEKTPOHHOr0 O00y4YeHUs (peayiu3yercss IpPU TOMOIIU SJIEKTPOHHOMN
uH(popMalnoHHo-o0pa3oBarenbHOM cpeasl (DNOC) COI'Y npu ucnons3zoBanuu pecypcos IbC,
[IPU NIPOBEICHUU aBTOMATU3UPOBAHHOT'O KOMIIBIOTEPHOT'O TECTUPOBAHUS U T. J1.).

Hcnone3ytorcss  OaibHO-pEeHTHHTOBas OLICHKH
NPUMEHEHHEM JINCTAHIIMOHHOTO 00ydeHus Ha tuiatdopme http://Ims.nosu.ru/.

CHUCTCMa 3HAHUU , TCXHOJIOT'MH C

IIpumeyanus:

- Bce Buapl yueOHOM pabOTHI MOTYT MPOBOAMTHCS AUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

- B menmsx peanuzanuM WHAMBHAYAIBHOTO TOAXO0MAa K OOYYEHHIO CTYIEHTOB,
OCYILIECTBIIIIOLUIMX ~ Y4eOHbI mpolecc 10 HHAWBUAYAJIBHOW TPAaeKTOPHUM B  PaMKax
UH/IMBUYaJIbHOTO paboyero IulaHa, U3y4eHHe AAHHOW TUCHMIUIMHBI MOXKET OCYILECTBIISATHCS
yepe3 WHAMBHUIYyalbHblE KOHCYJbTAllMM MPENOAaBaTeNs OYHO, B 4Yachl KOHCYJIbTAIUH, IO
JIEKTPOHHOM IIOYTE, a TaKXKE C HCIOJb30BAHHUEM Cisco Webex Meetings, mmarhopmsl

JMCTaHIUMOHHOTO 0o0ydeHuss Moodle, nuunblii kabuHeT crylaeHTa Ha opraine COlY, apyrux

anemeHToB SNOC COI'Y.

Ne Tema Bup 3anstus q AxTuBHble | UHTepakT

He a $opmbl HUBHbIE

ae c ¢opmbl

JH bl

1 Texnuka 6e3onacHoctn. OcHOBHBIE Kiacchl | [IpakTudeckoe, 4 TTouckoBast | Meton
HEOPraHWYECKUX COCTUHEHUH. naboparopHoe naGoparop | PaboThI B
JlaGopaTopnass  paGora  Nelllpasuia Has pabora | MaJbPIX
paboTel B  XMUMHUYECKOW Jaboparopuwu. rpymmax
JlaboparopHast XUMHYECKast nocysa.
[lepBast momMoLIb MPK HECYACTHBIX CITydasix

2 Cemunap «Peakimmonnasi criocOOHOCTh [IpakTHueckoe, 2 Pemrenue CemuHap B
HEOPTaHWYECKUX BEIIECTBY. nmabopaTopHoe 3aj1a4 JTNAJIOTOBO

M pexXHuMe

3 JlabopaTopHas padora Ne2 «OcHOBHbIE [IpaxTrueckoe, 4 [Touckosass | Meton
KJIACCHI HEOPTAaHMYECKUX COeTUHEHMII» nmabopaTopHOE nmabopatop | paboOTHI B
Cemunap «XuMHUYECKasi TEPMOJANHAMHUKA. Has paboTa | MajbIX
Pacuér sHTasIBNINM peakuuii» rpynmnax
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4 JladopaTtopHas pa6ota Ne3 TermoBoii [IpakTHueckoe, ITouckoBas | Meton
3¢ deKT XUMUIECKOI peakunu naboparopHoe nabopatop | paboOTHI B
Has paboTa | MajbIX
rpymnmnax
5 Cemunap «KnuHeTHKa XUMHYECKIX [IpakTHueckoe, ITouckoBass | CemuHap B
peakuuii. Perenue 3agau» nabopatopHoe nabopatop | AMAIOrOBO
JladopaTtopnas padora Ned4. CkopocTthb Has paboTa | M pexuMe
XHMHYECKON peakinu
6 JladopaTtopHasi pa6oTa Ne5. Xummdaeckoe | IIpakTtmueckoe, ITouckoBas | Merton
paBHOBecue. CMeleHne paBHOBECHS naboparopHoe nabopatop | paboOTHI B
Has paboTa | MaJbIX
rpymnmnax
7 PactBopsl anexTponuTos. JlabopaTopHast IIpakTHueckoe, ITouckosass | Meton
padoTta Ne6 DnexTponuTuyeckas nabopatopHoe nabopatop | paboOTHI B
JUCCOLHALMS Has paboTa | MajbIx
rpymnmnax
8 Pewmenune 3anau no remam «MoHHOE IIpakTrueckoe , ITouckosass | Meton
Mpou3Be/icHUE BoAbl. Bogopoaubiii J1a00pPaToOpHOE naboparop | pabOTHI B
nokasarens. [IponsBenenne Has pabota, | MajabIxX
pPacTBOPUMOCTH». pelieHue rpyImmnax
JlabopaTtopHas pa6ora Ne7 BonopoaHsrii 3a1a4
noKasatelb. [ uIpoau3 conen.
9 PyGexnsriii koHTposs Nel (koMmmbioTepHOE | PedTHHTOBBIN KommbroTe
TECTHPOBaHHE) KOHTPOJIb 3HAHUH pHOE
Mo TecTaM TECTHPOBaH
ue
10 | Cemunap «OKHCTUTENHHO- [IpakTrueckoe, ITouckosast | Cemunap B
BOCCTaHOBHUTEJIbHBIEC TIPOLIECCHI. nabopatopHoe naboparop | AMAIOrOBO
JlaGopaTopHasi paGoTa Ne§ Has paboTa | M pexxume
OKHUCINTETHbHO-BOCCTAHOBUTEIIHHbIE
peaxnun
11 | OKucIUTEIHHO-BOCCTAHOBUTEIIbHbIE [IpakTuueckoe, IlouckoBast | Meron
peaknuu JlabopaTopHas pa6ora Ne9 naboparopHoe naboparop | paboOTHI B
DneKTpon3. Hast paboTa | MaJbIX
rpymnmnax
12 | JlabopaTopHnas pa6ora Nel0 IIpakTHueckoe, ITouckoBas | Meton
KomriekcHbie coenHeHHs nabopatopHoe naboparop | paboOTHI B
Has paboTa | MajbIX
rpymnmnax
13 | KosutokBuym Nel CrpoeHue aToma. IIpakTHueckoe, ITouckosas | CemuHap B
XuMudeckast CBSI3b J1a00paToOpHOE naboparop | IUATOTrOBO
Hasi paboTa | M peKUMe
14 | KommoumHble pacTBOPHI [IpakTuueckoe, IIpoextHas | Meton
JlabopaTopHas paGora Nell naboparopHoe paszpaboTka | pabOTHI B
MaJIbIX
rpymmnax
15 | TurpuMeTpUUECKUl aHAIN3 JlexumonHoe, [Touckosas | Meton
nmabopaTopHoe naboparop | paboTsI B
Has paboTa | MaJIbIX
rpymmnax
16 | 3aKOHOMEPHOCTH MU3MEHEHUS CBOWCTB JlekuonHoOE TTouckoBast | Meton
3JIEMEHTOB naboparop | paboTsI B
Has paboTa | MaJIbIX
rpymnmnax
17 | KucioTHO-0CHOBHOE TUTPOBAHHE. [TpakTHueckoe, ITouckoBas | Meton
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JladopaTtopHasi pa6oTa Nel2 nmabopaTopHoe nmabopaTop | pabOTHI B
Omnpenenenue kKapOOHATHOW KECTKOCTH Has paboTa | MajbIX
BOJIBI rpymmax
18 | KoMIIiekCOHOMETpHUYECKOE TUTPOBAHUE. [IpakTrueckoe, ITouckoBas | Merton
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHOE nabopaTopHOE nmabopaTop | pabOTHI B
tutpoBanue. Jlaboparopnasi padora Nel3 Has paboTa | MasbIxX
Onpenesnenue o0OIei ;KECTKOCTH BOJBI rpymmnax,
Py6exusr1it KoHTpOITb No2 (KOMITEIOTEpPHOE KOMITBIOTED
TECTUPOBAHUE) HOE
TECTHPOBaH
ne

7. Y4eOHO-MeToAHUYeCKOoe 00ecneyeHue cCaMoCTOATeIbHOI padoThl
CamocrosiTenpHas padoTa 00y4YaroImUXCs SBISETCS OJHMM M3 BUJIOB YUCOHBIX 3aHITHH.

CamocTosTenbHas paboTa IPOBOAUTCS C LIEIBIO:

— CHCTEMAaTH3alUU U 3aKPEIUICHUS TOJYYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHHH 00yJaromuXcsl CTYJACHTOB;

— yriyOJIeHHs ¥ paCUTUPEHHS TEOPETUUCCKUX 3HAHUI;

— (dopMHpOBaHHS YMCHHH HCIOJIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIMIO U CTICIHAJIBHYIO JTUTEPATYPY;

- (OpMHUPOBAHMS CAMOCTOSITEIBHOCTH MBIIUICHHS, CIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— pa3BUTHS UCCIIEIOBATEIBCKUX YMEHUM.

CaMocTtosiTenbHass paboTa OO0y4aromIMXCs OCYIIECTBISICTCS HA MPOTSHIKEHUH HU3YUYCHHS
BCEH MUCHMIUIUHBI B COOTBETCTBUU C YTBEPXKIACHHONW B y4eOHOM IIJIaHE TPYIOEMKOCTBIO U
COCTOUT HU3:

- paOOThI CTYACHTOB C JICKIIMOHHBIMH MaTepHaJlaMH, TOWMCKAa U aHAIN3a JUTEPATYPhl U
JIEKTPOHHBIX HCTOYHUKOB WH(GOPMAITUH TI0 33]JAaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUi JJIs1 camocTosTensHol paboTel B JUOC COT'Y;

- U3Y4YEHHUS TEOPETHMYECKOr0 M CTAaTUCTUYECKOr0 Marepuana il HOJATOTOBKH K
CEMUHAPCKHUM 3aHATHSIM;

- IOJTOTOBKH K SK3aMEHY.

Tembl u QopmMbl BHEAYAMTOPHOH CaMOCTOSITENBHONH paboOThl, €€ TPYAOEMKOCTh
cojepxarcs B pasaene 5, taou. 5.1.

CamocrosiTenbHas paboTa CTYJICHTOB 10 JUCIUIUIMHE MPOBOAUTCS B BUJE MUCHMEHHBIX
JOMAIIHUX 3aJaHUi (KOHCTIEKTOB), a TaKXKE PEIIeHUsS PacUYeTHBIX 3aJad M BBHIMOJHEHUE
XUMUYECKUX YyMpaXHEHU. Bompockl, BHIHOCUMBIE HAa CaMOCTOSITEILHOE H3y4Y€HHE, a TakKkKe
yueOHas nuTeparypa U METOAMYECKUN MaTepuall M0 OpPTraHU3alMh CaMOCTOSATEIbHOU paboThI
CTYJEHTOB OTpake€Hbl B YueOHO-MeToanueckoi kapte nucuuiuinabl  (Tabn. 5.1.) u Ha caiite
nuctanionHoro ooydenus COI'Y http://Ims.nosu.ru/.

[To xaxmoil U3 TeM Uil CaMOCTOSITENBHOTO W3YYCeHHs, MPHUBEACHHBIX B paboueit
nporpamme, CTyJEHTaM CJIeAyeT CHayajla MpPOYMTaTh PEKOMEHJIOBAHHYIO JIUTEpaTypy WU IpuU

HEOOXOIMMOCTH COCTaBUTh KPATKHUN KOHCIIEKT OCHOBHBIX TOJIO)KCHHM, TEPMHHOB, CBEICHUH,
TPEOYIOMNX 3aIIOMUHAHMS ¥ SIBJISIONINXCSI OCHOBOIIOIATAIOIIUMHE B O TOU TEME.

[Ipu moxaroroBke 3amaHWii TO CAMOCTOSITEIBHOM paboTe CTyAEHTaM HEOO0XO0IUMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JIEKIUWA, PEKOMEHYEMYIO JTUTEPATYPY.
Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-peCypChI:



http://dist-edu.nosu.ru/
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HpOBO,I[I/ITB IIOUCK B paSJ'II/I‘IHBIX CHUCTEMAX, TAaKHX KakK 06I_HI/IG IIOUCKOBBIC CHUCTCMBI.
www.yandex.ru, www.google.ru, a Takke CIENAAIBHBIE TIOMCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

TGMBI, pasaciibl, BBIHCCCHHBIC Ha CAMOCTOATCIIBHYIO ITIOATOTOBKY, BOIIPOCHI K

MPAKTUYICCKUM U J'Ia60paTOpHI)IM 3aHATHUAM

Posib 1 3HaYeHHe XUMHHU B COBpeMeHHOM oluiecTBe. [IpocThie U ClI0KHBIE BELIECTBA.
Eaunaunpl KonuuecTBa BELIECTBA: MOJIb, XUMHUYECKHHM 3KBHUBaJeHT. OCHOBHbIE 3aKOHBI
XUMHUU. 3aKOH SKBUBAJICHTOB. PacueT SKBUBAJEHTHBIX MAacC /I Pa3IUYHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN. DIEKTPOHHBIE aHANOTH. VI3MeHeHHs CBONCTB XUMUYECKUX
9JIEMEHTOB, MEPUOJAMYECKUE WM3MEHEHUSI BAXKHEMIIMX XapaKTEPUCTUK XUMUUYECKHUX
3JIEMEHTOB: 3(PPEKTUBHBIX PaJUyCcOB aTOMOB U MOHOB, SHEPTUU MOHHU3ALIUU, CPOJICTBA K
9JEKTPOHY,  AJEKTPOOTPUIATEIBHOCTH. KHCIOTHO-OCHOBHBIE UM OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA JIEMEHTOB. PeakiimoHHas CiocOOHOCTh BEIIECTB.
Bonpocwt ona camonposepku:

1. SIBnsieTcs ju SKBUBAJICHT AJIEMEHTA MOCTOSIHHOW BETMUUHOMN?

2. Kak paccuuThIBalOTCS MOJSIPHBIE MAacChl 3KBHUBAJICHTOB AJIEMEHTOB, OKCHJIOB,
TUJIPOKCHUIOB, KUCIIOT U COJICH?

3. IIpuBectu mpumepsl OTHOOCHOBHBIX, ABYXOCHOBHBIX U TPEXOCHOBHBIX KUCIIOT.

4. Kakue comu Ha3bIBaIOTCS CpPEOHUMH, KHCIBIMM W OCHOBHbIMH? Kak oHu
noJiyyarorcs?

5. Moser a1 ruApoKCcu Kanus o0pa3oBeIBaTh OCHOBHBIE COIH?

6. Kakue cBolicTBa aToma XapakTepU3yIOT:

a. IOPSIIKOBBIN HOMEp 3JIEMEHTa B IEPUOANUECKON CHCTEME;
0. HOMep nepuo/a;
B. HOMEp TPYIIIbI?

7. OTBeT NOSICHUTE TPUMEPAMH.

8. Uem o0O0bsACHAETCS NEPUOAUYECKOE HW3MEHEHHE BAJICHTHOCTU DJJIEMEHTOB C
YBEJTUYCHUEM UX MOPSIKOBBIX HOMEPOB?

9. V Kakux 3JE€MEHTOB CUJIbHEE BhIPAKEHbI HEMETANINYECKHE CBOWCTBA:

a) y Cephl UK TEJUTypa;
0 y KpeMHHUSI UJTU CephI?

10. Kakoil BMA XMMHYECKOM CBS3M Ha3bIBA€TCA  KOBAJIEHTHOM (MOJSpHON U
HEMNOJISIPHOMN ) U HOHHOK? Mex Iy aToMaMu KaKuX JIEMEHTOB OHU 00pa3yroTcs?

11. Kakwue 3JeKTpOHBI YYaCTBYIOT B 00pa30BaHUM XUMHUECKUX CBS3EH?

12. Kakas cBsi3b Ha3bIBa€TCs BOJOPOAHON?

13. Kak o0pa3yeTcst KoBaJI€HTHAs CBSI3b 0 JIOHOPHO-AKIIEITOPHOMY MEXaHU3MY?

14. Yto npeacTaBiseT AOHOP U aKIENTOop A7 00pa30BaHUS XUMUYECKON CBA3U?

15. Yto Takoe rubpuauzamusi aromHbixopourtanen? Kakue tunsl rubpuanzanuu B
3HaeTe?

Hnoueudyanvnsie 3a0anusn no meme:
l.Uemy paBHa ModspHas Macca DSKBHUBAJIEHTA XpoMa B OKCHUAE XpoMa,
comepxamiero 68,42% xpoma? CocTaBbTe€ IMIUPHUYECKYI0 (POPMYITY ITOTO
okcuaa. (Oteer: 17,33 r/momsn; Cry03)/

1. Tmapokcua amroMuHUS Maccod 7,8 T. mpopearupoBall C a30THOW KHCIOTOM
Maccoit 6,3 r. Omnpenenure MOJSAPHYIO MacCy 3KBHUBAJICHTA THUAPOKCHAA
AITIOMUHHMS B 3TOM PEaKIUM U COCTaBbTe ee ypaBHeHHE. (OTBeT: 78 T/MOIIB)

2. Moxer M XJOPOBOJAOPOJHAS KHCIOTa OOPa30BBIBATH KHUCIBIE COJU TPHU

B3aUMOJICICTBUHU C OCHOBAHUSIMU?
DHEPreTUYeCcKOe COCTOSTHUE BHEILIHETO 3JIEKTPOHA aTOMa OMUCHIBAETCS
4. JlaliTe XxapakTepuCTUKY AneMeHTa Ne26: mojokeHue B MEePUOANUECKON CHCTEME,

w



http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

CTPOCHUE 3JIEKTPOHHOI 000JI0UKH aTOMa.

5. DnemeHT 00pa3yeT OKCHJI W TUAPOKCHA aM(OTEPHOrO XapakTepa, B KOTOPBIX
MPOSIBIISIET TOCTOSHHYIO BAJICHTHOCTh paBHYIO 1BYM. Pacmonoxedn o B IV
neproIe meproanveckoit cucteMsl. HazoBure atot anement. (OTBet: Zn).

6. Kakue BUIBI XUMHUECKOH CBSI3U B CIICIYIOIINX MOJIEKYJIaX:

a. a3oTa;

0. aMMHaKa;

B. (hTopHIa KaIHs;

T. XJIOpUJ1a aMMOHUs?

7. Ucxonsa W3 SJEKTPOHHOTO CTPOEHHUS aTOMa Cepbl, OOBSICHUTE O0Opa3oBaHUE
MoJiekynbl okcuza cepsl (1V). OxapakrepusyiiTe BUIbl XUMHUYECKON CBA3H B HEH.

8. Kakoe cTpoeHre HMEIOT MOJIEKYJIBI BOJIBI, aMMHUaKka 1 okcuaa yriaepoaa (1V)?

9. Kaxkue BUIBI XHMHUYECKOH CBSI3U B MOJIEKYJIe XJIOpHA TeTpaaMMHHAIIMHKA?

10. Kakue cBsizu HaspiBaloTCs curmMa U nu cBA3siMu? OOBSICHUTE Ha MpUMEpe
00pa30oBaHMs MOJIEKYJI a30Ta, METaHa U ITEHA.

Cnoco0bl  BbIpaKeHUS KOJUYECTBEHHOI0 COCTaBa PpacTBOpPoB. B3amMHbie
nepecyerbl KOHIEHTPALMU PACTBOPOB
Bonpocwt ona camonposepku:

4, [aiite ompeneneHus MacCOBOM [IOJHM, MOJIIPHOW KOHIIEHTPAUMH W MOJISIPHOM
KOHIIEHTPAllUX SKBUBAJICHTA.

S. KakoBa CBsA3p MeXay MOJISIPHOM KOHUEHTpAalMd M MOJSPHOW KOHILIEHTpalUu
SKBUBaJIEHTA?

6. Kakoii mpouecc Ha3bpIBaeTCs EKTPOIUTHYECKON Jrccouanueit?

7. Kaxkue 3nekTpoauTel OTHOCATCS K cuiibHbIM? [lepeuncnure ux.

8. Uto Ha3bIBaeTCSl CTEMEHBIO AMCCOLMAIMM M KOHCTaHTOM aucconuanuu? B dem
COCTOUT CXOJICTBO U PA3JIMYUE 3TUX BEIUYUH?

9. Cwmemenne xumuueckoro paBHoBecus (npunnun Jle-lllatenbe) Ha mnpumepe
YTrOJIbHOM KUCIOTHI.

10. Uro Ha3BIBaIOT BOJOPOIHBIM U THAPOKCHUIBHBIM MoOKa3aTeneM? KakoBbl ux
3HAUYEHMs B HEUTPAJIbHOM, KUCIION U IEJI0YHOM cpeax?

11. Kakue »osnexkTposuThl Ha3biBalOTCs am@orepHbiMu? Kak mnpoucxoautr ux
auccouuanus’?

12. Kakas peakimusi HazpiBaeTcsi ruapoiuzoM? Kakue comm  moaBepraroTcs
TUApOIU3Yy?

13.  Kaxkwe comu moaBeprarorcss HEOOpaTUMOMY THIIPOIU3Y?

3aoauu 0na camocmoamenbHo20 peuieHus:

1. B 100 cm® Bozasl pactBopuiu 0,82r oprodocdara HaTpust. Berancinure maccoByro
JIOJIF0, MOJISIPHYIO KOHLEHTPALMI0O U MOJSPHYIO KOHLEHTPALMI0 SKBHUBAJIEHTA
NOJYy4eHHOro pacTBopa (miaoTHocTh pactBopa 1,02 r/cm®) (Otser: 0,81%;
0,05momb/nm?; 0,15 mose/mm?).

2. Kakoit 0o6vem pactBopa opTodochopHON KHCIOTHI ¢ MaccoBoi aosiedt 35% u
MIOTHOCTRIO 1,22 T/cM® motpebyercs AJis NMPHUTOTOBJICHHS S5 aM® pacTBOpa ¢
MOJISIpPHOM KOHIIeHTpauuei skpuBaieHTa 0,15 Moss/aqm3?

3. CocraBbTe ypaBHEHHsI TUCCOIMAIIMN CIIEAYIONIMX BemecTB: HuTpata xemesa (1),
HUTPUTA TUIPOKCOATIOMUHUSA, AUruapodocdara Kaublus, TMIPOKCHAA XpoMma
(Ill). B xakoM HampaBJICHUH CMECTHUTBCS paBHOBECHE TpPH J00ABICHUU
THPOKCHJIA HATPHA K pacTBopy ruapokcuaa xpoma (I11)?

4. CreneHb JAHMCCOIMAIMM B pAacTBOPE YKCYCHOM KHUCIOTBI C  MOJSPHOU
KOHIIeHTpauueil skBuBanenta 0,1 mons/am® paBHa 1,3 %. Berunciaure KOHCTaHTY
kuciorHoetw. (Oteer 1.69 * 107)

5. Bpruuciute pH pactBopoB ¢ MossipHoM KoHueHTpauued 0,01 wmons/ e
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CIIETYIOIIUX BEIIECTB:
a. XJIOPOBOJOPOTHOM KUCIIOTHI;
0. TUIPOKCHUAA KAJIHS;
B. YKCYCHOM KHCJIOTBI;
r. rupokcuaa ammonws (Ko =1,8 « 107)
(Otser: 2; 12; 3,37; 10,63.)

6. Bpruuciure pacTBOpUMOCTb XJopuaa cepebpa B uuctoii Boge u B 0,01 M
pactBope HCI.
(Otser: 1,33 * 10™ monb/ mv®); 1,78 « 10™°) mouns/ 2.

7. CoctaBbTe MOJICKYJISIpHBIC M HOHHBIC YPaBHEHUS TUAPOJIHM3a CICIYIOIIUX COJICH:
cynb(huIa Kauus, arerara aMMOHHSI; CyJibdara Meau, KapOOHATa ATFOMUHHSL.

8. B kakoM HampaBJICHHMH CMECTHUTE paBHOBecHe ruaposim3a cyibdara sxenesa (I11)
npu 100aBIeHUN
a. XJIOPOBOJIOPOJHOM KHCIIOTHI,
0. TUIpOKCHUIA HATPUS.

9. Kakas u3 coneit: nutpar ceunna (1) mau wutpar ceunna (IV) Oyaer umers B
BOJIHOM PacTBOPE MIPH OJMHAKOBBIX YCIIOBHUSAX OOJIBIITYIO CTEIICHb THAPOIH3a?

10. Ilpu cnuBaHuM BOAHBIX pacTBOpoB xsopuaa xpoma (lIl) m xapbonara HaTpus
obpazyercs ocamok rugpokcuaa xpoma (lll).  CocraBbre UOHHBIE U
MOJICKYJISIPHBIC YPAaBHEHHS PEAKIIUU €ro 00pa3oBaHusl.

OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE Pe€aKIuu
3aiaHus 1J11 CaMOCTOSITEIbHON paOOThI:

1. B IMPUBCACHHBIX pPCaKIugX HO,Z[6epI/ITe HOHHO-3JICKTPOHHBIM METOAOM
CTCXHOMECTPUUCCKHC KO:)(b(bI/IHHeHTBI, OIIPCACIINTEC OKHCIIUTCIIb u
BOCCTAHOBHUTCIIb, BBIYUCIINTC MOJIIPHBIC MACCbl 3KBHBAJCHTOB OKHCIUTCIIA H
BOCCTAHOBHUTCIIA, YKAKUTC THUIL OKHCJIUTEIbHO-BOCCTAHOBUTEILHON pCeaKkunu:

P+ HCIO4 + H,O — H3PO, + HCI

H3;AsO3; + KMnO,4 + H,SO4 — H3AsSO4 + MnSO4 + KoSO4 + H,O
CUle + HNO3 — CuSO4 + CU(N03)2 + NO + H,0

K>Cr,07 + NaClO3 + H,SO, — Cr2(804)3 + NaClO, + K,SO, + H,O
KMnO4 + NaNO, + H,O — MnO, + NaN0Oz + KOH

Cr2(804)3 + KBrO + KOH — K,>CrO4 + Bry + KNO3 + H,O
KoMnO4+ H,O — KMnOy4 + MNnO;| + KOH

As;S3] + H,0, + NaOH — NazAsOy4 + NapSO4 + H,0O

2. B xakom HaIllpaBJICHUU 6y,[[yT IMMPOTCKATh OKUCIIUTCIbHO-BOCCTAHOBUTCIILHBIC
peaknuun? IMpu OTBETE UCTIONB3YHTE 3HAYCHUS OKHCJIMTETBHO-
BOCCTAHOBHUTCIIbHBIX ITIOTCHIIUAJIOB:

MnO,+J, +KOH ...... KMnO,4 + KJ + H,O

FeSO4 + KMnO4 + HySOy ... FCQ(SO4)3 + MnSQO,4 +K,S0, + H,O
CrCl3+Br, + KOH ...... K2CrO4 + KBr + KCI + H,0

CI’Q(SO4)3 + KNO3z + H,O ...... H>Cr,07 + NO + Ky,SO4 + HSOy

OO0uasi xapakTepuCTHKA MEeTALJI0OB U HEMETAJLJIOB
Bonpocel k meme:

1. Kak wW3MEHSIOTCS CBOICTBa METAIZIOB C YMEHbBIIEHHWEM CTaHAApTHOTO
3JIEKTPOHHOT0 MOTeHIana?

2. OKcuAbI ¥ TUAPOKCUABI KAKUX METAJUIOB MPOSBISIOT aM(OTepHbIE CBOMCTBA?

3. Kakwue MeTaJisl He pearupyroT:
a. ¢ pa30aBJIeHHOW CEpHON KUCIOTOMH;
0. C KOHIICHTPUPOBAHHOMN CEPHON KUCIOTOU?

4. Kakue MeTaJlibl pearupyroT ¢ paCTBOpaMu IIenouei?
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IIpuBenuTe npUMEPBI XMMUYECKON U DJIEKTPOXUMHUYECKOM KOPPO3UU METAJUIOB.

Kakoii u3 ranoreHoB siBisieTcss HanboJee CUIbHBIM OKUCIUTENIEM?

7. Kaxkue cBoiicTBa B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX MPOSIBIISIIOT:

a. cepa;

0. cepoBOIOPOI;

B. okcu cepoi(1V);
T. cepHasi Kucyuora?

8. Kakoiil U3 HOHOB SIBJISIETCS OKUCIUTENEM MPU B3aUMO/ICUCTBUU C METAJUIAMU:
a. B pa30aBJIEHHON CEPHOI KUCIIOTE;

0. B KOHIIEHTPUPOBAHHOW CEPHOM KUCITOTE?

9. B uem cocTOUT pasznuyre BO B3aMMOJCHCTBHUU METALUIOB C COJSHOW U a30THOM
KHCJIOTaMu?

10. Kakass u3 xucnot: oprodocdopHas unu oprodochopucras - sBisercs Ooiee

CJ1a0BIM AJIEKTPOIUTOM?

11. CocraBbTe ypaBHEHMsI pEaKLUl B3aUMOJCHCTBUS KOHLEHTPUPOBAHHOM U
pa30aBiIeHHON a30THOM KHUCIOTHI C MarHueM. PaccuuTaiiTe MOJSIpHYIO Maccy
SKBHMBAJICHTA OKHCIIUTEIS U BOCCTAHOBUTEIIS B TUX PEAKIUAX.

12. Yro Ha3zwiBaeTcs XJIOpHOH Bomoit? Kak cmecTutcs paBHOBecHE B CUCTEME
Cl; +H,0 == HCIO + HCI npu no6asnennn NaOH, HCI?

13. Kakue opOutanu aToma a30Ta y4acTBYIOT B 00pa30BaHUU XUMHUYECKUX CBS3EH C
apyrumu  aromamu B coemuHeHHsx: Nz, NHz, NH4CI? Onummrte THms
XUMHUYECKUX CBS3eH KakJoM u3 HUX. KakoBa BaJIeHTHOCTb U CTENEHb OKUCIICHUS
a30Ta B 3TUX COEIMHEHUSAX?

14. Kakas u3 comneil cuiipHee MojBepraeTcsi TUAPONIN3Y: Cyab(aT, alerar u cyiabpua
amomuHus? CocTaBbTE MOHHBIE U MOJIEKYJISPHBIE YPAaBHEHMsI TMIPOJIM3a STUX
COJICH.

15. Ckonpko cm pacTBOopa HHUTpUTA Kalusl C MOJIIPDHOM KOHLIEHTpaluen

skeuBanenta 0,1 Moub /M notpedyercss st okucienus 50 cm® pacTBopa

MO/ KaJlus ¢ MOJIIPHOM KOHIIeHTpauuei skBuBaienTa 0,25 Moib /mm®?

Orser:125¢m°

1S

3

OCHOBBI XMMHYECKOH TEPMOIMHAMHMKH, XUHMHYECKOT0 U (pa30BOIo
paBHOBecHS
Bonpocwi:

1. KakoBa cBsa3p Mexay TemnoBbiM d3¢¢dexToM peakuun Q, M H3MEHEHHEM
sHTaNBIUU [1H? 3aBUCAT U TEIUIOBOM 3P PEKT peaku OT MyTH peaKuu?

2. Cdopmymupyiite 3axon ['ecca. [Ipn kakux ycrmoBusix crpaBeiyuB 3akoH ['ecca?
Yo Ha3bIBaeTCs TEIJIOBBIM APHEKTOM peakuu?

3. Kak paccunrtare TemnoBoil 3¢ddexkr peaknuu, MONB3YACH BEITHMYMHAMHU
CTaHIApPTHBIX TEIIOT 00pa3oBanus Bemiecta? Byner mu [1H peakuun Hy + Cl,=
2HCI rerutoroii oopazosanust HCI?

4. UYro Ha3bIBaeTcs TemaoToi oOpasoBanus? byzaer nu TennoBoit s ekt peakun
HCI + NaOH = NaCl + H,0 remioroii obpazosanust H,0?

5. UYro HaspiBaeTcs CTaHAApTHBIMH YycioBUsAMH? Kak H3MeHseTCs SHTalbIUs
CUCTEMBI IPU SHAOTEPMUYECKUX PEaKIUAX?

6. Kak n3meHnseTcst SHTaIbIMS CUCTEMBI IIPU HK30TEPMHUECKUX PEAKIUAXK?

7. Kak u3MeHsercs BelIMYMHA SHTPOIUU TPU CaMOIIPOU3BOJIBHBIX IpoOIleccax B
M30JIMPOBAHHBIX CUCTEMAX U IIoUeMy?

8. Kak pemaercs Bompoc O HampaBICHHH CaMOMPOM3BOJIBHBIX IPOIECCOB B
HEM30JMPOBAHHBIX CHUCTEMax Ha OCHOBE H300apHO-M30TEPMUYECKOTO U
M30XOPHO-U30TEPMUYECKOTO MOTEHIIUATIOB?

9. Kakas cucrema Oojiee yCTOWYMBA: C BBICOKMM MJIM HU3KUM 3HaUY€HHEM M300apHO-
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

M30TEPMUYECKOr0 MOTeHIana?

KakoBa cBsi3p MeXIy H3MEHEHHEM H300apHO-U30TEPMHUECKOrO MOTEeHIIHNANA,
SHTAJIBIIUU U SHTPOIIUU MPU OCTOSTHHON TemiepaTtype?

YTto Ha3bIBAETCSI KOHCTAHTOM PAaBHOBECHS M KAKOE €€ MPAKTUYECKOE 3HaUeHue?
Kak omnpenenuts KOHCTaHTYy paBHOBECHS, MOJb3YSICh TAOIMLIAMU CTAaHIAPTHBIX
TEPMOJIMHAMUYECKUX BEIUYNH?

ChopmynupyiiTe NpUHIUI CMEIIEHUS paBHOBECHH, Ha3bIBaeMblIi mpuHIUIIOM Jle-
[Tarensbe.

Kak wn3MeHsieTcs KOHCTaHTa pPaBHOBECHSI IIPU YBEJIWYEHHM TEMIIEpaTyphl AJs
AK30TEPMHUUYECKUX PEaKIi?

Kak omnpenenuTh KOHCTaHTY paBHOBecHss NpuU 000 Temmeparype, eciiu
M3BECTHA KOHCTAHTA PABHOBECHUS IIPU CTAHIAPTHBIX YCIOBUSX?

[Ipu kakux TemmepaTypax (BBICOKMX WM HM3KHUX) CIEAYeT IpO BOAUTH
9K30TEPMHUUECKHUE PEAKIIH, YTOOBI MOIYUYUTh OOJIBIION BBIXO IPOAYKTOB?

IIpu xakux Temmeparypax (BBICOKMX WM HU3KHMX) CJIEIyeT IPOBOJIUTH
SHAOTEPMHUYECKUE PEAKIINH, YTOOBI MOIYYUThH OOJIBIION BHIXOJ] MIPOTYKTOB?

Uro Ha3pIBaeTCsd TE€TEPOrC€HHBIM PABHOBECHMEM U KaK BBIPAXKACTCSI KOHCTaHTa
paBHoBecus peaknuun CaCO3; = CaO + CO,?

3aBUCHUT JIM KOHCTAaHTa PAaBHOBECUS OT KOHLEHTPALMU BELIECTB, B3ATHIX MAJIs
IIPOBE/ICHUS peaKkuu?

XuMHuyecKkasi KHHETHKA M KaTaJIu3

1.

6.

Uto Ha3bIBaeTCS CPEAHEN M MCTUHHOW CKOPOCTSIMHU peakiuu? YpaBHEHUE peaKluu
MEepPBOTO MOPSJIKA.

. KakoB ¢u3nueckuii CMbICII KOHCTAaHTBI CKOPOCTH U OT Y€ro OHa 3aBUCHUT?
. Uro Ha3blBaeTCs  MOJEKYJISpHOCThIO  peakuuu?  Ilpumepsl  MOHO- U

OMMOJIEKYISPHBIX PEaKLIUM.

. Uto Ha3bIBalOT MOpsAKOM peakuuu? B kakux ciydasx OMMOJIEKYJIspHas peakuus

OIMUCBIBACTCA YPABHCHUEM IICPBOI'O nop;mKa?

. Uto Ha3bIBaeTCs MEpPHOJOM MOIyIpeBpalieHus? B kakux ciaydasx OH 3aBUCHT OT

KOHIIGHTpAIlUH, a B KAKUX — HET?
B uewm 3akmrouaercs nmpaBuiio Baut-I'odhda? Bun u ananus ypaBHeHus: AppeHuyca.

7. YTo Takoe 3HEprus akTUBALUN?
8. OOt MexaHu3M JeicTBus KaTanu3aropa. Kak oH BiusieT Ha paBHOBecue?
DJIEKTPOXUMHSA

1. Yro Ha3pIBaeTCs yAEIbHOW U SKBUBAJIEHTHOM 3JEKTPONPOBOAHOCTHIO? ENMHUIIBI
UX U3MEPEHUS.

2. UYro Ha3bBaeTcs MOJABMKHOCTHbIO MOHOB? [loyeMy HMOHBI C MajbIM paguycoM
MEHee TOJIBM)KHBI, 4eM Ooubiire?

14. Yto Takoe pa3baBiieHHE pAcCTBOPOB U Kak OHO BIHSAET Ha YICIbHYI0 H
HKBHUBAJIEHTHYIO 3JIEKTPOIIPOBOJAHOCTH CHJIBHBIX 3JIEKTPOJIUTOB?

15. Ilouemy c yBeJIWYEHHEM KOHLEHTPALlMU SKBUBAJIECHTHAS 3JEKTPONPOBOJHOCTH
pacTBOpPOB yMeHbIIaeTcsA?

16. KaxoBa CBSI3b MEXy CKOPOCTBIO JABMKEHUS HOHOB M €TI0 TIOJBIKHOCTHIO?

17. Tlouemy mpu HEHTpaNIM3aLUU CUIBHON KUCIOTHI LIENOYBI0 3JIEKTPOIPOBOIHOCTD
yMeHbIaercs?

18. ITlouemy mpu HeWTpanM3aLUU CIAO0H KUCIOTHI LIENOYBIO AJIEKTPOIPOBOTHOCTh
YBEJIUYUBACTCS?

19. 3akon pas3Benenuss OctBanbga. Kak 3aBUCHUT KOHCTaHTa TUCCOLMALUU OT
KOHIIEHTpaluH c1a00ro 3J1eKTpoiIuTa?

20. CtpoeHue [JBOWHOTO  DJEKTpUYECKOro cios. KakoBbl NPUUMHBI €O
BO3HUKHOBEHHS?

21. Ilpumepsl oOpaTUMBIX 3J€MEHTOB. Peakuuu, mpoTekaroniye Ha 3JIEKTPoAax B
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OpSMOM U OOpaTHOM HarpaBJICHUH.

22. Uto Ha3BIBAIOT CTAHAAPTHBIM SJIEKTPOAHBIM MOTeHIMATOM? YUTO MpUHATO 3a
YPOBEHb OTCYETA MOTCHIIMAJIOB?
23. DnexTpojsl epBoro U BToporo poaa. [lo kakuM ypaBHEHHSIM pacCUUTHIBAIOT MX
MOTEHIUABI?
24. Yro Takoe AJIEKTPOJl CPABHEHUSI U B YEM €0 MIPAKTUUECKOe 3HaUeHHe?
25. Kak moxno myrem n3mepenust J1C onpenenuth pH pactBopa?
Konsiouanbie cucrembl, MoJiyyeHHe, ONTHYECKHE U MOJIEKYJSAPHO KHHeTHYeCKHe
CBOMCTBA
1. OxapakTepusyiiTe KiIacCU(PUKALUU TE€TEPOreHHBIX AHUCIEPCHBIX CHCTEM IIO

()] b~ wiN

o

10

11.
12.

13.

14.
15.

16.
17.

18.

Pa3JIMYHbIM ITIPHU3HAKAM.

. JlaliTe onpeienieHue KOJJIOUHON CUCTEME.

. Uto Takoe nmuodoOHbIe U INOPHUIBHBIC TUCTIEPCHBIE CUCTEMBbI?

. OOBsicHUTE pa3aruue cBOOOIHO-TUCIIEPCHBIX U CBA3HO-AUCIEPCHBIX CUCTEM.

. Onummre nosryyeHne KOJUIOMIHBIX CUCTEM METOJIOM KOHAEHcauu ((pusndeckoi u

XUMHYECKOR ).

. [IpuBeaure popmyny munemwisbl 305 AgCl monydennoro no peakiu AgNO; 4+ KCI

= AgCl + KNOj3 (ipu u366iTKe AGNO3)

. Kakum 3apsiom o6magaroT KOJIOUIHBIE YaCTUIII?
. Kakue ontuueckue cBocTBa XapaKTepHBI ISl KOJUIOUAHBIX CUCTEM?
. [lpuBenute ypaBHeHue Poames pana cBeropaccesHust (omanecuenuus).Kakoro

HPaKTUYECKOE 3HAUE€HHE ITOr0 YPaBHEHUS?
. .Kakue ontrueckue mpuGOpsl OCHOBAHBI HA CBETOPACCESTHUN?
YemM duryopecueHIMs OTINYaeTCs OT ONajiecleHIun?
Kakue ocobenHoctu wumeer 3akoH JlamOepra-byrepa-bapa, omnuceiBaromuii
norJomeHe cBetra (abcopOumio cBeTa) A1 HCTUHHBIX U KOJUIOMIHBIX PaCTBOPOB.
[TpumMeHNMa M MOJEKYISIPHO-KMHETHYECKAsT TEOPUsI K KOJUIOMIHBIM CUCTEMaM?
OO0mbscuure.
Uro Takoe OpOyHOBCKOE ABWKEHUE, TUPPy3usi?
Onumure ocobeHHocTH au(pdy3UH B KOUIOMIHBIX cucTeMax. YTo Takoe
koapurment auddyzun?
[TpuBenute ypaBHeHue DifHIITeHHA 17151 K03 dumenta nuddysun.
Uto Takoe ocMoTHYecKoe aaBieHue? Kak OHO 3aBUCUT OT MAJIIPHON M 4aCTUYHOM
koHueHTpauun? [Ipusenute ypasHenue Bant-I'odda.
Onumure 0COOEHHOCTH OCMOTHMYECKOTO JaBJIEHMSI  KOJUIOMJIHBIX CHCTEM B
CpaBHEHHMH C PaCTBOPaMH HU3KOMOJIEKYIISIPHBIX COEIMHEHHH.

IloBepxHOCcTHBIE AiBJIeHUs U agcopOuusa. Komnonanusie [IAB

1.
2.

o~ w

(0]

Kakwue siBieHns Ha3bIBAIOT IOBEPXHOCTHBIMU U B YEM 3aKJIFOUAIOTCS UX MPUYUHBI?
[Touemy i MMO(OOHBIX KOJUIOMIHBIX CHCTEM XapaKTepeH HM30BITOK CBOOOJHON
MOBEPXHOCTHOM SHEPTUU U KAKOBBI YT €r0 CHIKEHUS?

. B uem paznnuue pusnueckoil 1 XuMHUUECKOn aacoporn’?
. Uto o3HavaeT aicopOIMOHHOE paBHOBECHE?
. KakoBbl OCHOBHBIE MOJIOKEHUSI TEOPUU MOHOMOJIEKYJISAPHON aJcopOLMU- TEOPUU

Jlenrmropa?

. HpI/IBC,Z[I/ITC YpaBHCHUC HeHeropa U 00JIacTH ero MNPUMCHUMOCTH K HU30TCPME

aziIcopOoIuu.

. KakoBbl mpuumHBl afcopOIMM HOHOB Ha rpaHulle (a3 (TepMoIMHAMUYECKas

TPaKTOBKA a/ICOPOIIMHU U YCTAHOBJICHUS paBHOBECHS)?

. B uem 3axmrouaercs mpasuino Dasiaca- [leckoBa st u3dupaTenbHOM ancopomum?
. UTo Takoe MOBEPXHOCTHOE HATSKEHHE JKUJIKOCTEH ,KaKOB €ro (PM3MYECKUN CMBICI

n ¢aAnuHuIa I/I3MCpCHI/IH?
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10. Kakue BemiecTBa HAa3bIBAIOTCS MOBEPXHOCTHO-aKTHBHBIMU? KakoBo cTpoeHue
Mozekyn [TAB?

11. IlpuBeaute ypaBHeHHE M30TEpMBbI aacopbumu ['n6Oca m mpoaHaIM3HpPYyHUTE €ro
NpPUMEHEHHE K H30TE€pMaM MOBEPXHOCTHOTO HATSXKEHUS B BOJHBIX pacTBOpax
Pa3IUYHBIX BELIECTB.

12. Yro Takoe MOBEpXHOCTHAsI aKTUBHOCTh U KaK OHa MEHseTCs Juist paznuuHbix [TAB
o npasuity Tpaybe?

13. Onummre crpoeHre Mosekyn KomwtougHeix [IAB (munemmsapueix I1AB) u
COCTOSIHUE UX B PacTBOPE.

14. OnummuTe K1acCU(UKAIUIO U TPAKTUYECKOe TPUMEHEeHre KoyutonHbIX [TAB.

DJleKTpUYeCKHe CBOCTBA, YCTOMYMBOCTD U KOATYJ/ISIIIUA KOJJIOUIHBIX CHCTEM

1. KakoBbl TpUYHMHBI BO3HMKHOBEHHUS JBOWHOTO 3yiekTpuueckoro cios (JI2C) nHa
rpanuie paszaena ¢paz? Onumure ctpoenue 3roro 19C.

2. Uro Takoe mmmemna? IlpuBemure cxemy cTpoeHus u Gopmyny munemisl. Kak
3aBHCHUT 3HAK 3aps/ia KOJJIOUTHON YaCTHUIIBI OT AJIEKTPOJIUTA —cTabuan3aTopa’?

3. Uto Takoe 3JIEKTPOKMHETHUYECKUI MOTEHIIUAI U KaK OH MEHSAETCS Mpu 100aBIeHUU
K KOJUIOMIHOMY PacTBOPY AJIEKTPOJIUTOB?

4. Yto Takoe arperaTuBHOS M KHHETHYECKas (CeIMMEHTAIlMOHHAS) YCTOMUUBOCTH?

5. OT 4ero 3aBUCUT KWHETUYECKAsE YCTOMUUBOCTD TUCIIEPCHON CUCTEMBI?

6. Kak MeHsiercs arperaTHBHas yCTOMYMBOCTh KOJUIOMJIHBIX PAacTBOPOB IpHU
n00aBIIeHUH IEKTPOIUTOB? UTO TaKOe M303JIEKTPHUECKOE COCTOSTHUE?

7. B deM 3akitoyaeTcsi CyIHOCTh (PU3MUECKON TEeOpUH YCTOMUMBOCTH U KOAryJsLIUU-
teopun JJJIDO?

8. B ueM cOCTOMT MeXaHU3M KOaryJsIK KOJJIOUTHBIX CUCTEM JIEKTPOIUTAMU?

9. Kakue cymecTByroT mpaBuia KoaryJsinuu 3o05eii anekrpoautamu? ChopmynupynTte
npasuiia 3HagyHocTH (mpaBuio Ulyneie-T'apan).

10. Yto Ttakoe mopor koaryisuuu? Kak BiHMsSET BaJC€HTHOCTh, aJCOPOIIMOHHAS
CIOCOOHOCTH M paJlyC HOHA — KOAryJsiTopa Ha MOPOr KoaryJsiuu?

MeTtoauyecKue peKOMEHAANNH 10 UCIOJIB30BAHNI0 HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI1 00y4eHusl

Jlnig u3ydeHus TEKIMOHHOTO MaTepualna AUCHUTUIMHBI TPUMEHSIOTCS ayAHOBU3YyalIbHbBIE
(MynbTUMEIUNHBIE) TEXHOJIOTHUHU, KOTOphIE HE OTPULIAIOT TPATUIMOHHBIE, TPOBEPEHHBIC
BpPEMEHEM METOJbl MpENoJaBaHusi, HO, TMPH OSTOM, OHHU TMOBBIIIAIOT HATJSIHOCTS,
MH(OPMATUBHOCTh, OMEPATUBHOCTH B Mojade HH(OpPMAIMM, TO3BOJIAIOT HSKOHOMUTH BpEMs
3aHATUM.

Kaxnoe mnpaktuueckoe (CeMHMHApPCKOE) 3aHITHE HWMEET CBOIO 0co0yw dopmy
MIPOBEJICHUS, CBOIO METOJIOJIOTHYCCKYIO CIEIU(UKY, YTO TO3BOJIICT Pa3BUBATh Yy CTYACHTOB
pasTUYHBIE KaK OOIIEKYJIbTYpHBIC, TaK W TNPOQPEeCCHOHATbHBIE KOoMIleTeHIMH. [locTaHoBKa
mpoOJIeMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETHYECKHX CHUTYalldd, CO3/IaHue
aTMocdepsl quanora Mexay MpernojaBareieM U TPYNnol Mo3BoisieT paboTaTh HHAUBUAYATHHO
U B MaJlbIX TpyNMax, KOJJIEKTUBHO OOCYXHAaTh ONPEICICHHBI TeMaMu MaTepuan, a TaKkKe
WHUIIUHIPOBATH CAMOCTOSITENbHYIO paboOTy CTYAEHTOB. [Ipu OCMBICICHHH COJEpIKAHUS BOITPOCOB
MPAKTUYECKHUX 3aHATUH MpecienyeTcs 1eib cOOM01aTh TPEEMCTBEHHOCTh B MPOPECCHOHATHHOM
U B TBOPYECKOM Pa3BUTHHU CTYIACHTOB.

KoHTpoIb caMOCTOSITENTEHOM pabOTHl CTYJICHTOB NMPHU3BaH CAeJaTh MPOIECC OOyUeHUs
0oJjiee MENOCTHBIM M OpraHuYHbIM. ETo 3ajada He ocTaBUTh 0e3 BHHUMAHHWS JaKe, HAa TICPBBIN
B3TJIS1/1, MQJIO3HAYUTEIIBHBIC BOITPOCHI.
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KomnbrorepHoe TecTUpoBaHHE MO3BOJISIET OCYIIECTBIATH UTOTOBBIA KOHTPOJIb 3HAHUM
CTYIEHTOB. TeCTOBBIII MaTepuan BKJIIOYAaeT B ce0sl COIEp)KaHHE BOIMPOCOB MO KAXKIOMY W3
0003HaYEeHHBIX [TPOTrPAMMOI1 pa3IeNoB.

Kaxnpiii Bompoc mpeanosiaraeT HECKOJIBKO BAapUAaHTOB OTBETOB, CPEAM KOTOPBIX
UMEIOTCS a0COJIOTHO HEBEPHBIA, MPAaBUIbHBIA W B OOJbIIEH WJIM MEHBIIECH CTENEeHU
pacKpbIBalOLIMI CYLUIHOCTh BOIIpoca. B mpolecce KOMMIBIOTEPHOIO TECTUPOBAHMS 3ajaya
CTYACHTOB ONpeAeNsieTcs KaK BBIOOp NPaBWIBHOTO OTBETa M3 MHOrooOpasus BapHaHTOB. B
TECTOBBIX 3aJaHUAX €CTb BOIPOCHI HAa COOTBETCTBME. B Ipolecce KOMIBIOTEPHOIO
TECTUPOBAHUS, 3a/Jaya CTYACHTa OIpeAeNseTcs Kak BbIOOp MpaBWIBHOIO OTBETa U3
MHOT000pa3usi BApUAHTOB.

Bompocel © Tembl, OTBOAMMBIC Ha BBIIMOJHEHHE CAMOCTOATEIBHOW pPAaOOTHI MO
JTUCIUIUIMHE, a TAK)KEe KPUTEPUH OLIEHUBAHUS 110 KaKJIOMY BHAY pabOThI cofepkKarcs B pasfelie
5 PIIA.

MeToauuyecKkue YKa3aHusd QJI oﬁyqamumxca 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHIA Opranuzanus AesiTeNbHOCTU CTYIeHTa

Jlekuus [Tocemenue JIEKIIMOHHBIX 3aHATUNA U KOHCIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuasga SBISETCS HEJOCTaTOUYHBIM YCIOBHUEM [JIsl YCHEIIHOTO
YCBOCHUS TUCHUIUIMHBL. CTYAICHTY HEOOXOJAMMO CHCTEMaTHYCCKU
paboTtarh ¢ y4eOHOM M METOJUYECKOU JTUTEpaTypoil, peKOMEHIyeMOi
M0 KAKAOMY paslelny JIEKTOPOM, JIOTONHSS KOHCIIEKT JIEKIHA
HEOOXOMMBIMH TOSICHCHHSIMH, YTOYHCHUSMH W TEPMUHAMH II0
nzydaemoit teme. HeoOXoaumo mucaTh KOHCHEKTHI JIEKLIUN: KpPaTKo,
cxematnyHo. [TocrnenoBarenbHO PUKCUPOBATH OCHOBHBIE MOJOXKEHUS,
BBIBOJIBI, (OPMYITUPOBKH, OOOOIIEHHS; MOMEYaTh Ba)KHbIE MBICIIH,
BBIJICTISITH KIIIOUEBBIE CIIOBA, TEPMUHBI. [IpOBEpSITh TEPMUHBI, TOHATHI
C TOMOIIBIO  OSHIUKIONEIWH,  CIOBapel, CIPaBOYHHKOB  C
BBINIUCHIBAHUEM TOJKOBAaHWUH B TeTpaab. (OO003HAYNUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPHIH BBI3BIBACT TPYAHOCTH, MOMETHTH M
MOMBITaTbCS HAWTH OTBET B PEKOMEHAyeMoW muteparype. Ecim
CaMOCTOSITENILHO HE ynaeTcss pa3oOpaThcs B Marepualie, HeoOX0IuMo
chopMyIHUpOBaTh BOMPOC U 337aTh MPENOIaBaTeI0 Ha KOHCYIbTAIlNH,
Ha TIPAaKTHYECKOM 3aHSITHH.

JlabopaTopHoe JlaGopartopHbie 3aHATUS HaIlpaBJICHBI Ha dbopMupoBanue
3aHATHE MPAaKTUYECKUX YMEHUH, CBSI3aHHBIX C OpraHu3alMeld aKTUBHOIO
B3aMMOJICHCTBUSI  YYaCTHHKOB 0Opa30BaTENBLHOTO Iporecca 1o
W3YYCHUIO MaTepualia, 3aKperieHue NPaKTHYECKUX HaBBIKOB IS
pereHust npodeCcCHOHANBHBIX 3anad. [Ipy MOATOTOBKE K 3aHATHSAM
HEe00XO0IMMO TMOBTOPUTH JICKIIMOHHBIM MaTepHall Mo u3y4aeMon Teme,
HW3YyYUTh MaTEpHUal, PEKOMEHIOBAaHHbBIA MIPENOAABATENIEM I10 CIUCKaM
nmutepatypsl. [ToAroToBka K 1a60pPaTOPHBIM 3aHATUSM MPECIEAyeT ABE
OCHOBHBIE LIENIU: MEPBOE - IMOBTOPEHUE M3YYEHHOro marepuana. Jlist
ATOr0 HCIHOJB3YIOTCA KOHCHEKTHhI JIEKIMH, pEeKOMEHIOBaHHass 15

OCHOBHas W JIONOJIHUTENbHAs JMTEpaTypa; BTOpOe - YriyOneHue
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3HaHWi Mo Teme. JlabopaTopHbIe 3aHATHS CITY)KaT JJIs 3aKPETUICHHS
TEOPETUYECKUX OCHOB, H3JIaraéMbIX B  JICKIHIX, TOJYYCHUS
MPAKTUYECKUX HABBIKOB PpEIICHUs MPO(ecCHOHANBHBIX 3amad. OHU
MPOXOAAT C KCIOJIb30BAaHHEM CTEHJIOB, METOJMYECKUX YKa3aHHH,
y4eOHO-HATJISAHBIX IMOCOOUH, B KOTOPBIX OTPAKEH HEOOXOAMMBIN
MUHUMYM 3aJa4 JJisi OCBOCHHS pa3JeiOB U TeM JIUCLUUIUIMHBL
3aBepIiaronieil 4acTbio TaOOPaTOpHON pabOTHI sBIsIETCS OhopmIIeHUE
B paboueii Tetpaau otdera. ConepkaHue OTUETa ONPENENIIeTCs TEMOM
3aHATUS ¥ MOXKET BKJIFOYATh B CeOsl BOMPOCHI PA3IMYHOTO XapakTepa.
Tak npu mpoBeneHUn 1a00paTOPHOI pabOTHI B COCTaB OTYETa MOTYT
BXOJIUTh: KPaTKO€ OIMCAHWE METOJIUKH BBIIIOJHEHHS PaOOTHI, cXxeMa
71a00paTOpPHON YCTAaHOBKM;, HEOOXOIUMBIE pacyeThl MO 00paboTKe
MOJIYYeHHOW WH(OpMAIUK; aHAIW3 TOJYUYEHHBIX JTaHHBIX U 00IIee
3aKioueHrue  (BBIBOAGI). JIOTIONIHUTENbHBIE W  WHAUBUAYAIbHBIE
TpeOOBaHUS U3JOKEHBI B METOAMYECKHX TOCOOMSIX K KaXIOH
7a0opaTopHOl paboTe W MPUBEICHBI Ha IMOpTAJe IUCTAHIIMOHHOTO
obyuenust COI'Y http://Ims.nosu.ru/

KosutokBuym

KomnokBuymbl HampaBiieHbl Ha YIriIyOJIeHUE TEOPETHUECKUX 3HAHUU,
(dbopMupoBaHue MPaKTUYECKUX YMEHUI u KOMITETEHLIUN
oOydJaronmxcs, MpeAyCMOTPEHHBIX MPOTPaMMOM IUCHUIUTMHEL. [Ipu
MOJIFOTOBKE K KOJUIOKBUYMY HEOOXOIMMO TOBTOPHUTDH JICKIIMOHHBIN
Marepuai 1o U3y4aeMou TeMe, U3y4UTh MaTepHUall, PEKOMEHIOBaHHBII
IIpenojaBaTelieM II0 CIUCKaM JInTepaTypbl. B mpouecce 3aHATHI
oOpalaTe BHUMaHHME Ha IPAaKTUYECKOE NPUMEHEHUE TEOpUU U Ha
METOJIMKY  peIIeHUus  TUNOBBIX  3a7ad  NpodeccruOHAIbHOI
NEeSATEIbHOCTH.

IIucbMeHHBIE
JOMAIlIHHEe  3aJaHus
(KOHCIEeKT)

3HAKOMCTBO C OCHOBHOM U JIOIIOJHUTENIBHOM JINTEPATypPOH, BKIIIOUAs
CIPaBOYHbIE U3JaHMUsl, 3apyOekKHbIE HICTOYHUKHU, KOHCTIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHUHOB, CBEACHMM, TpeOyOIIMX 3allOMUHAHUS |
SIBJIAIOIIMXCSL OCHOBONOJIAaralomuMu B 3To Teme. CocTaBiieHue
KOHCIIEKTOB T10 IIPOYUTAHHBIM JIUTEPATYPHBIM HCTOYHUKAM H JIP.

IIpy mnoOAroTOBKE K 3aHATUIO HEOOXOJUMO OPHUEHTHPOBATHCA Ha
KOHCIIEKTBI JIEKIINI, PEKOMEHIYEMYIO JINTEPATYypy.

ITo xaxnou U3 TeM I CaMOCTOATEIIBHOIO U3Y4YEeHMs, IPUBEICHHBIX B
paboueil mporpamme, cieayeT cHayajla MpOYUTaTh PEKOMEHI0BAaHHYIO
JUTEpaTypy U HpU HEOOXOAWMOCTH COCTABUTh KpPAaTKUM KOHCIEKT
OCHOBHBIX  IIOJIO)KEHUH, TEPMHHOB, CBEACHHMH,  TpeOyrOIUX
3allOMMHAaHUSA U SABISIOIIMUXCS OCHOBOIOJIArAlOIIUMU B 9TOU TEME.

Jnsg  pacmmpeHHss 3HAHMM 10 JUCHUIUIMHE  PEKOMEHIYETCs
HCIIONb30BaTh IHTEpHET-pECYPCHI:

NPOBOJUTh TOUCK B paA3IMYHBIX CHCTEMax, TaKUX Kak oOrmme
MIOMCKOBBIE CHUCTEMBL: www.yandex.ru, www.google.ru, a TaKxe
CHELUAJIbHBIE  IIOMCKOBBIE  CUCTEMBI: www.chem.msu.su
www.chemnavigator.hotbox.ru .

KontpoabHasi padora

Ilenb KOHTPOJILHON pPabOTHI - HpPOBEpPKAa pa3BUTHSI HABHIKOB,
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(mucbMeHHAas) YCBOEHUSI M 3aKpEIUICHUs MaTepualia, MOJYYEHHBIX MPU U3YYEHUHU
JTUCHUIUIMHBI, W BBIMOJHAETCS CTYJCHTAMH 3a0YHOTO OOy4YeHUSI.
Pa6ora BBITOJIHSETCS 1o WHIUBUAYaIbHBIM 3a/laHUsIM
MallMHOMMCHBIM WM  PYKONUCHBIM  TeKCcToM. Pabora  maer
BO3MOKHOCTh YCTAaHOBHUTH CTEIEHb YCBOCHHS MaTepuajia U yMEHHUE
MIPUMEHSITh 3HAHUS, TTOMyYEHHBIC IPU W3YYCHUH TUCIUIUIHHEL. PaboTa
CIOCOOCTBYET OBIAJCHUIO MAaTepUaioM, NPUBHBACT HABBIKH B
CaMOCTOSITEIbHOM PEIIEHUU TMPAKTUYECKUX BOMPOCOB M B pabore c
JINTEPATYPOil.

3a4éT (yCTHBII) OueHka OTBETa Ha 3ayeTe MPOBOAUTCS B COOTBETCTBUM C
[TonoxxenneM o OauIBHO - PEUTHUHTOBOW CUCTEME OIICHKH 3HAHUUN
crynerros COI'Y.

8. OueHouHbIe cpeacTBA /ISl TEKYLIEr0 KOHTPOJIA yCIIeBAeMOCTH, PyOe:KHOM aTTecTalluu U
NPOMEKYTOYHOM aTTecCTALMHU [0 HTOraM OCBOCHMS IMCUMILJIMHBI.

8.1. ®opmbl padoThl cTyAeHTOB. DOpMbI pabOThI: KOHCYJIbTALMH, JJAOOPATOPHBIE
3aHSTHSL, PETUHIOBBIE TECTUPOBAHMSI, CAMOCTOSITENIbHBIE PA0OThI, UHTEPAKTUBHBIC 3aHATHUS.

8.2. Buabl KOHTpOJA: TeKyuMi (Ha J1a0OpaTOPHBIX M CEMHHAPCKUX 3aHATHUAX),
IIPOMEXKYTOUHBIN (MOJ1yJIbHOE TECTUPOBAHME), UTOTOBbIH (3aU€T).
ITpoBepka KauecTBa YCBOEGHMs 3HAHMM OCYILECTBISETCS HE TOJIBKO B YCTHOM, HO M B
nucbMeHHoU Qopme. [IpoBenenue pasHpix mo (Gopme W 1Mo 00BEMY YCTHBIX U MHUCHMEHHBIX
palboT AMCLUIUIMHUPYET CTYAEHTA, Na€T IMPEernojaBaTe0 OCHOBAHUS JJIs1 OObEKTUBHOM OLIEHKH
3HAHMM Ka)XJ0ro CTYyJIEHTa IpU BBIBEACHUM CYMMapHOro Oaiia, IO3BOJISIET CTYAEHTY
IPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH 110 MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Cl1a0ble
CTOPOHBI, YTOOBI Y4ECTh UX IPU MOATOTOBKE K IK3aMEHY.
Bujbl TeKyIero KOHTpOJIs:
a) YCTHBIN (PPOHTAIBbHBIN WIIM MHAUBUYAJIBbHBIN OIIPOC;
0) mrcbMEHHasi caMOCTOosITeIbHAs PaboTa;
B) YCTHOE M3JI0’KEHUE COJIEPKaHUsl IPOYUTAHHOTO B paMKax CaMOCTOATEIbHOU paboThl;
I') YCTHOE BBICTYIUIEHHE TI0 TEME 00CYXKICHHS.
ITpoMeKyTOYHLIN KOHTPOIb
JucuumnirHa pa3buta Ha MOAYNH, KOTOpBIE NPEACTaBISAIOT COOOW JIOTMYECKH 3aBEpILICHHBIE
yacTu pabouell MporpaMMbl Kypca U SIBJISIIOTCA TEM KOMIUIEKCOM 3HaHUN M yMEHHi, KOTOpbIE
noJyiexar KOHTpoiro. KOHTposab ocBOeHUsI MOy el BKIIoYaeT B ce0sl TECTUPOBAaHUS B paMKax
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMmMon AUCIUILITUHBL.
B koHIIe cemecTpa IPOBOIUTCS KOHTPOJIBHOE MEPOIIPUATHE: 3aUET.
[TpoMeKyTOUHBIN KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS 10 OAIJIbHO-PEHTUHIOBOM cHcTEME
COr'Yy.

IIpumepHble 3aJaHHUA OLEHOYHBIX CPEICTB
Bonpocs! k py0eskHOi KOHTPOJILHON padoTe

Oxcunsl. Knaccudukaiius 1 HOMEHKIATypa OKCHIIOB
XnMHUyecKre CBOMCTBA KUCIOTHBIX OKCHIOB
XHUMHUYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB
XUMHYECKHE CBOMCTBA aM()OTEPHBIX OKCHUIOB
Kucnotel. Kinaccuduxkanust 1 HOMEHKIaTypa KUCIOT
XnMHu4yeckre CBOMCTBA KHUCIOT

OcnoBanus. Knaccudukaiins ocHOBaHUN
XuMHUyecKkre CBOMCTBA OCHOBAaHUH

AmMdoTepHbIe TUAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

LCoNoOAWNE
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10.  Comu. Knaccudukanus 1 HOMEHKIIATypa coyen

11.  Xumwuueckue cBOMCTBaA coyiel

12.  Kwucinble u OCHOBHBIE COJIH

13.  3akon coxpanenusi Mmaccbl. OCHOBHOE COZIepKaHHE aTOMHO-MOJICKYJISIPHOTO YUCHHS

14.  Ilpocroe BemecTBO U XUMUYECKHM 3J1EMEHT

15.  3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOILLIECHUI

16.  Momnsapnas macca. KonmndecTBo BemiecTsa

17. 3akoH 00BEMHBIX OTHOIICHHH. 3akoH ABoraapo. HopMansHbIe ycaoBus

18. VYHuBepcanbHblii  ra3oBblid  3akoH. 3akoHbl  ['eii-Jltoccaka, boins-Mapuorra,
MenneneeBa-Knaneiipona

19.  TlonsTue skBUBaneHTa. PaKTOp SKBUBAJICHTHOCTH. 3aKOH YKBUBAJIICHTOB

20. Crtpoenue aToma

21. DHEepreTu4ecKoe COCTOSIHUE JIEKTPOHA B aTOME

22.  KBauTOBBIC UKCIa

23. Ilpunmun Ilaynu. DOnekTpoHHas CTPYKTypa aTOMOB M IEpHOJUYECKass CHCTEMa
3JIEMEHTOB

24.  W3otomsl

25.  KoBasienTHas cBsi3b. MeTO/] BAJIGHTHBIX CBSI3EH

26.  HemomspHas 1 noJsipHasi KOBaJCHTHAs CBSI3b

217. Crioco0On1 00pa3oBaHUs KOBAJICHTHOM CBS3H

28.  Meroa MOJICKYJISIPHBIX OpOUTaICH

29.  HouHas CcBs3b

30.  BopmoponHas cBs3b

31.  OxuciauTensHO-BOCCTAaHOBUTEIbHBIE MpOIEcCChl. MeToa 3eKTpoHHOro OanmaHca. Meton
MIOJTYypEAKIIHIA

32.  DJeKTpoaHu3 PacTBOPOB M PACILIABOB COJNEH

33.  KaromHbIe MPOIECCHI MPH IEKTPOIIH3E

34.  AHoJHBIEC IPOLIECCHI IPH INEKTPOIIH3E

35. Mertaiuibl. @U3NYECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB

36.  Tanorensl. @u3nyecKkue M XUMHUYECKHE CBOICTBA rajoreHoB. [aloreHoOBOIOPOAHBIE U

KHCIIOPOJICO/ICPIKAIINE KUCIOTBI

le/lMeprIe TECTOBBIC 3aIaHUA 110 JUCHUIIJIUHE
Ykaxure pCaKknunnu, KOTOPLIC MOTYT 6LITB IMPaKTUYCCKU OCYHICCTBUMEIL.
NaCl + B&(NOg)z =
CuSO,4 + NaOH =
KNO3 + NaOH =
CaCl, + Cr(OH); =

OHpeﬂeJII/ITe, KaKne peakn HEBO3MOXKHO OCYIICCTBUTD.
2H3PO,4 + 3Ca(OH), = Ca3(P04)2 + 6H,0

H,SO,4 + CU(OH)2 = CuSQO, + 2H,0

MgSO, + CuCl, = CuSO4 + MgCl,

Zn(OH), + 2NaOH = Na,ZnO, + 2H,0

Ykaxure pCaKknun, KOTOPLIC MOTYT 6LITB MPaKTUICCKU OCYIICCTBUMEIL.
CaCO3+HC1=

Mg(OH), + NaOH =

NaNO;3 + FeCl; =

ZnS0O,4 + HNO3 =



VYKaxuTe peakliui, KOTOPbIE MOTYT OBITh MPAKTHUECKU OCYIIECTBUMBI.

PbS + AgCl =
NagPO,4 + CaCl;, =
K5»SiO3; + NaNO; =
Mg(OH), + KNO; =

Kakue u3 coseii moaBepratoTcsi THIPOIIU3Y:
KC1

BaSO,

Na,CO3

CaCl,.

Kakue u3 coseit He moABEpratoTCs THAPOIU3Y?
NazPO4

LiCl

AgCl

K,CO:s.

Coub coctaBa Fe(OH),NO, umeer Ha3BaHwue:
TMIPOHUTPUT XKEJIE3a;

THIPOKCOHHUTPAT JKeIle3a,
JUTHIPOKCOHUTPAT JKENEe3a;
JIMTHIPOKCOHUTPHUT JKEIIE3a.

['mapoxcua Menu pearupyer ¢ pacTBOpaMH:
NaOH,;

HCI;

Na,SOqy;

FE(N03)3.

DneKTpoHHas KOH(GUrypauus HoHa Zn?* COOTBETCTBYET (popMyIie:
Is?2s°2p*;

Is?25°2p®3s%3p°®;

s225%2p®35%3p°3d?;

s225°2p®35%3p°3d %452,

ITpu snexrponuse Boauoro pactBopa KCIl Ha katoje BbienseTcs:
KaJIuii,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

’KecTtkocTh BOJIbI ONIpEAENsIeTCs] IPUCYTCTBUEM HOHOB:
Kajus,

KaJbIus,

HaTpHs,

aMMOHHS.

B mManuHOBBIN 1IBET OKPAIIMBAIOT IJIaMS HOHBI:
1e3usl,

Kajus,

HaTpHs,

27
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JIATHSL.

B peakuuu nepmanranara Kanus ¢ cyJb(GUTOM HAaTPHUS B LIEIIOYHON cpee o0pa3yeTcs:
MaHTaHaT KaJus,

CyIb(HT Mapranua,

OKCHJ Maprasiia,

JMOKCHUJ] MapraHIia.

[Tpu OOBIYHBIX YCIOBHUSAX NMEHTAKApOOHWUI Kele3a:
TBEP/bIH,

ra3000pa3HbIi,

KAIKUH.

Cpenu ykKa3zaHHBIX DJEMEHTOB HAMOOJBIIYI0 CKJIOHHOCTh K OOpa30BaHUIO KOMIUICKCHBIX
COCIUHCHHUI UMEET:

J)Keneso,

aITFOMUHUHN,

HaTpUi,

KaJTBITHMN.

Cpenu yka3aHHBIX JJIEMEHTOB HAWMEHBIIYIO CKJIOHHOCTh K OOpa30BaHUIO KOMIUIEKCHBIX
COCIMHCHHUI NMEET:

JKEJIe30,

AIIOMUHHH,

HaTpui,

JINTHIA.

B akBakoMIuIeKcax JUTaHIOM SIBJISIETCS:
BOJIA,

OH ,

CO,

CN.

B xommiekcHom  coemuHenun  [Ni(NH3)sCIJOH  3apsn  BHyTtpenneit  chepsl U
KOMIUTIEKCOOOpa30BaTeist paBHBI:

2+, 2+,

2+, 2—;

2—,1+;

1+, 2+;

8.3. Meroauka ¢opMHupoBaHus pe3yabTHpPYIOIIel oumeHkH. lTorosas olneHka
CKJIQ/IIBAETCSl KaK CpEJHEB3BELIEHHAas IO pe3yjbTaTaM BCEX OLICHMBAeMbIX paldOT Ha
HOPOTSDKEHUM CEMECTpPa, KyJla BXOJAAT MOCEIeHHe JEeKIMH U CEMUHApOB, OTBETHI U JIOTIOJHEHUS
Ha CEeMHHapaxX, KOHTPOJbHbIE pPaOOTHl (KOHTPOJIbHBIE Cpe3bl 10 HWTOraM MOAYIf),
JIOTIOJTHUTEIIBHBIE OIICHKH 10 pedeparaM, CEMECTPOBBIH 3aUéT.
3HaHUS CTYIEHTOB orleHuBaroTCs 1o 100-0amibHON cucTeMe:

56 6amioB —100 GaIoB - «3a4ery;

MeHee 56 0aioB — «HEe3auET».

3a BBINOJHEHME 33/IaHUI TEKYLIEro M IMPOMEXYTOUHOTO KOHTPOJS CTYIEHT MOXeT HalOparth
MakcuManbHO 50 GaioB: 1Mo 25 6aIoB 3a KaxAbld MOAYJIh (MOIYJb BKIIOYAET B ce0s paboTy
Ha J1a00paTOPHBIX 3aHATHAX U KOHTPOJIbHYIO PadoTy).

B xoze Tekymiero KOHTpoJis CTyAeHThl MoryT HaOpathk 0-100 6aios:
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1 —s py0Ge:kHas aTTecTanms - MakcuMaiabHO 50 OANIIOB; U3 HUX:

Ot 0 o 25 6annoB — TecTupoBanue B ieHTpe TectupoBanus COI'Y;

Ot 0 o 25 GanmoB — akTUBHAS paboTa 3a TaHHBINA EPHO]T HA Ta00OPATOPHBIX (TIPAKTUUYCCKHUX )
3QHSTHSIX;

2-51 py0e:kHas aTTecTalMs — MaKCUMaibHO 50 6ayIoB; U3 HUX:

Ot 0 go 25 6amnoB — TectupoBanue B 1ieHTpe TectupoBanus COI'Y;

Ot 0 1o 25 6am10B — aKTHBHASA padoTa 3a JaHHBIN MEPHOA Ha JJAOOPATOPHBIX (PAKTUYECKUX )
3aHATHUSX.

[TIpoMeKyTOYHBIN KOHTPOJIb:

3a yCTHBIN OTBET Ha 3a4eTe CTyAeHT moiydaet 0-50 6amios.

CTyneHThl, TONYYUBIIME B XOJE€ TEKYIIEro M pyOexxHoro KoHTpons 56-100 O6amios,
ABTOMATUYECKHU MONYUYaAIOT «3a4eT».

PesynbpTHpyromIas orieHKa CKiIaabBaeTcs mo cooTBeTcTBytomeit bPC- gopmyre.

BOITPOCHI K 3AUETY

Oxcunpl. Knaccudukaius 1 HOMEHKIATypa OKCUIOB

XHUMHUYECKUE CBOMCTBA KUCIOTHBIX OKCUIOB

XUMUYEeCKHe CBOMCTBA OCHOBHBIX OKCHJIOB

XUMHYECKHE CBOMCTBA aM()OTEPHBIX OKCHUIOB

Kucnotsl. Knaccudukanus 1 HoMeHKIaTypa KUCIOT

XHUMHUYECKUE CBOMCTBA KUCIOT

OcnoBanus. Knaccudukaiius ocHoBaHUN

XHUMUYECKUE CBOMCTBA OCHOBAHMI

AmMdoTepHbIe THAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

0. Comu. Knaccudukanus 1 HOMEHKIIATypa Colen

11. Xumuueckue cBOMCTBa coiel

12. Kuciible u OCHOBHBIE COJTH

13. 3akoH coxpaHeHust Mmaccbl. OCHOBHOE COJIepKaHNE aTOMHO-MOJIEKYJISIPHOTO YYSHHS

14. TIpocroe BemecTBO U XUMHUYECKHUM 371EMEHT

15. 3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIIIEHUI

16. Momsipuas macca. KonndectBo BeniecTa

17. 3akoH 00BbEMHBIX OTHOIIEHUI. 3aK0oH ABoraapo. HopmanbHble yclioBus

18. YHuBepcallbHBIH ra30BbIii 3aK0H. 3akoHbI [ eli-Jlroccaka, botns-Mapuorra,
MenpeneeBa-Knanelipona

19. INonsTHe >kBUBaneHTa. DAaKTOP SKBUBAIICHTHOCTH. 3aKOH SKBUBAJICHTOB

20. Ctpoenue aToma

21. DHepreTHYECcKOe COCTOSTHUE JICKTPOHA B aTOME

22. KBaHTOBBIC UKCIa

23. llpuanun [Taymu. DneKTpoHHAS CTPYKTYpa aTOMOB U IEPUOIUYECKasi CHCTEMa
3JIEMEHTOB

24. V3oTtorsl

25. KoBanieHTHas CBsi3b. METO/] BAJICHTHBIX CBSI3EH

26. HenonsipHas v oJisipHasi KOBJICHTHAS CBSI3b

27. CriocoObl 00pa3oBaHMs KOBAJIEHTHOH CBSI3U

28. MeTo1 MOJIEKYJISIPHBIX OpOuTaIei

29. VloHHas CBs3b

30. BoopoHas cBs3b

31. OcHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEAKITUI

RoOoo~NoGO~LNE



32.
33.
34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
o1,
52.
53.
54,
55.
56.
S7.
58.
59.

60.
61.
62.
63.
64.
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TepmoxuMuueckue pacyeTsl
CKOpOCTh XMMHUYECKOUN peaKinu
3aBUCHUMOCTb CKOPOCTH PEAKIIMU OT KOHIICHTPALMU PEarupyroluX BEIIECTB
3aBUCHMOCTb CKOPOCTH PEAKIIMU OT TEMIIEPATypPbl U IPUPOIbI PEATUPYIOLIUX
BEILIECTB
Karanu3
CKOpOCTh peakiuy B reTepPOreHHbIX CUCTEMAaX
HeoOpatumble 1 0OpaTuMble peakuu. XUMUYECKOEe paBHOBECHE
Cwmenienne xumuueckoro paHosecus. [Ipunuun Jle-Illarense . @akTopsl,
ONpEIEAIONINE HAITPABICHUE IPOTEKAHUSI XUMUYECKUX PEAKIUN
TepMoanHaMUYECKHE BEIUYUHBI. BHYTPEHHSS SHEPrUs U SHTAJIbIUSA
OHtponwus u 3Heprus [ mboca
CraniapTHble TEPMOAMHAMUYECKHE BETUYNHBI
Bona. Boaa B mpupose
XUMHUYECKHE CBOUCTBA BOJLI
Xapakrtepucrtuka pactBopos. IIpouecc pactBopenus
CriocoObl BbIpayKEHUS! KOHIIEHTPALMU PacTBOPOB
PactBopuMOCT®.
Ocmoc
PactBopsI 35ekTpONUTOB
Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUN
Crenens nuccounanuu. Cuiia 3J1€KTpOJIMTOB
Koncranra nuccoumnanuu
CuIIbHBIE 3JIEKTPOIUTHI
HNoHHO-MONEKYIIApHbIE YPAaBHEHUS
[IpousBenenue pacTBOPUMOCTH
Jucconmanus Boasl. BonopoaHelil mokasaresib
CwMmellieHre HOHHBIX PaBHOBECUI
I'mpponus conent
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE MTPOIECCHl. METO 3JIEKTPOHHOTO OanaHca.
Merton nonypeakuuit
DIEKTpOIN3 PACTBOPOB U PACILIIABOB COJIEH
KaroaHblie nponeccel pu 31eKTpoIn3e
AHOJHBIE POLECCHI TP IEKTPOIIN3E
Meraiuibl. @U3H4YECKHE U XMMUYECKUE CBOKMCTBA METAIIJIOB
lNanorensl. @u3nyecKne 1 XMMUYECKUE CBOMCTBA TraJIOT€HOB. [ 'alOreHOBOIOPOAHBIE
U KUCIIOPOJCOAEPKAIINE KUCIOTHI
KpuTepuu oLeHKM OTBETa CTyZEeHTa Ha 3a4eTe

XapakTepuCcTHKa OTBETA oannwt

JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha IIOCTABJICHHBIN BONPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHWH 00 O0O0BEeKTe, MpPOSABIAIOMIAicCA B
CBOOOJHOM  ONEPUPOBAHMM  MOHATUSIMH,  YMEHHHM  BBLICIHTH
CYIIECTBEHHbIE W  HECYIIECTBEHHBIE €ro NPU3HAKH, MPUIHHHO-
CIIEICTBEHHBIE CBS3W. 3HaHHE 00 OOBEKTe AEMOHCTpHpyeTcs Ha (oHe
MOHUMAaHUsI €ro B CHUCTEME JaHHOW HayKM W MEXKIMCIUILTUHAPHBIX
cBa3eil. OtBer QopMmynupyercss B TEPMHHAX HAayKH, H3JI0XKEH
JUTEPATypHBIM  SI3BIKOM, JIOTHYEH, JIOKAa3aTeJeH, JEMOHCTPUPYET
ABTOPCKYIO MO3HIHIO CTY/ICHTA.

46-50




JlaH MOnHBIN, pa3BepHYTHI OTBET Ha IMOCTABJICHHBIM BOMNpPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00BEKTE, JJOKA3aTEIFHO PACKPBITHI
OCHOBHBIC TIOJIOKCHHSI TEMBI, B OTBETEC IPOCICKHBACTCA 4ETKas
CTPYKTYpa, JIOTHYECKasl IOCIIEOBATEIbHOCT, OTPAKAIOMIasl CYIIHOCThH
pacKpbhIBa€MbIX TOHATHM, TEOpWi, sBICHWN. 3HaHHMe 00 O0OBEeKTe
JIEMOHCTpUPYETCS Ha (JOHE TIOHUMAHHS €r0 B CHCTEME JIaHHON HAyKH U
MEXIUCITUTUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TepMHHAX Hayku. MoryT OBITH [ONMYIICHHI HEIOYETHI B OIPEleIeHUN
TIOHSITUH, UCTIPABJICHHBIC CTYJICHTOM CaAMOCTOSITEILHO B ITPOIIECCE OTBETA.

41-45

JaH MonHbIN, pa3BepHYTHIM OTBET HA MOCTAaBJIEHHBIA BOIPOC, MOKA3aHO
YMEHHUE BBIACINUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE MPU3HAKH,
MIPUYUHHO-CIIEZICTBeHHBIE CBsI3U. OTBET YETKO CTPYKTYPHUPOBaH, JOTHYEH,
M3IIOKEH B TepMHHaX Hayku. OJHAKO IOMYILIEHBl HE3HAYUTEIbHBIC
OIMMOKU WJIM HEIOYEThl, HCIPABICHHBIE CTYJICHTOM C TOMOIIKIO
«HABOJSIIMX» BOMPOCOB MPETOiaBaTeisl.

36-40

[JaH 0OOnHBIA, HO HEAOCTATOYHO MOCJEAOBATEIBHBIM OTBET Ha
MIOCTaBJICHHBIA BOMNPOC, HO MPH 3TOM IIOKa3aHO YMEHHE BBLIETUTDH
CYIIECTBCHHBIC 1 HECYIICCTBCHHBIC ITPU3HAKU U IPUYUHHO-CJICACTBCHHBIC
cBs3u. OTBET JIOTMYEH M M3JIOXKEH B TEPMHHAX HayKH. MoryT OBITh
JOTYIIEHBl 1—2 OmuOKU B ONpeNeleHHH OCHOBHBIX MOHATHH, KOTOpHIE
CTYJEHT 3aTpYAHIETCS HCIPABUTh CAMOCTOSATENBHO.

31-35

JlaH He0CTaTOYHO NOJIHBIM M HEIOCTATOYHO Pa3BEPHYTHIM 0TBET. JIoruka
U TOCIENOBATEIbHOCTh H3IIOKEHUS HMMEIOT HapylleHWs. JlomyIieHsl
OMOKK B PACKPBITUM NOHATHH, yHOTpeOJeHUH TepMUHOB. CTYyAEHT He
CIOCOOCH CaMOCTOSITENIFHO BBIJICIIUTH CYIIECTBECHHBIC U HECYILIECTBEHHBIE
NpU3HAKK W TNPUYUHHO-CIECACTBEHHBIE CBsi3U. CTyAEHT  MOXKET
KOHKPETH3UPOBAaTh OOOOLICHHBIE 3HAHMA, AOKa3aB Ha MpUMepax HX
OCHOBHBIE IIOJIOKEHUS TOJBKO C TOMOLIbIO TMperonaBatens. PedyeBoe
odopmiieHUe TpeOyeT MONPaBOK, KOPPEKIIHH.

26-30

JlaH HEMOMHBIN OTBET, JIOTHKA U MOCIEN0BATENBHOCTh U3JI0XKEHUS UMEIOT
CyIIeCTBeHHble HapymieHus. JlomymeHsl rpyOple omuOKM  1pu
ONPEIEICHUMN CYIIHOCTU PACKpPbIBAEMBIX IIOHATHM, TEOpPUH, SBJICHUM,
BCJIEJCTBUE  HENMOHMMAHHUS  CTYAGHTOM  HMX  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IIPU3HAKOB M CBsA3€il. B O0TBETE OTCYTCTBYIOT BBIBOJBI.
YMeHne pacKpbITh KOHKPETHBIE IMPOSBICHUS OOOOLICHHBIX 3HAHWN HE
nokasano. PeyeBoe oopmiieHre TpedyeT nonpaBok, KOPPEKIUH.

21-25

JlaH HEeTOJIHBIN OTBET, NPEACTABIISIOIINN COO0H pa3po3HEHHBIE 3HAHUS 10
TEME BONPOCa C CYIIECTBEHHBIMH OIIMOKAMH B  ONPEACICHUSX.
[IpucyTcTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTh H3TOXeHus. CTyIeHT
HE OCO3HAeT CBS3b JAHHOIO IOHATHS, TEOPUH, SIBICHUSA C JAPYTHMH
o0beKTaMu AUCUUILIMHBL. OTCYTCTBYIOT BBIBOABI, KOHKpPETH3aLUusl U
JIOKa3aTeNbHOCTh M3JI0KeHUs. Peub HerpamorHas. J[OMOJTHUTENBHBIE U
YTOUHSIIOIIKE BOIIPOCHI NIPENOIABATENS HE IPUBOJAT K KOPPEKIIMH OTBETA
CTYZEHTa HE TOJIBKO Ha MOCTABJIEHHBIH BONIPOC, HO U Ha JPYTHE BOIIPOCHI
JUCIHIIIINHBI.

1-20

He IMOJIYy4€HBI OTBETHI 110 6a30BBEIM BOIpoCaM TUCHUIIINHBI.

31
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IIpumepHBbIe OMJIETHI K 3a4eTy

MunncTepcTBO HAyKH U BEICIIETO 0Opa3oBanus Poccuiickoit dexepannn
DenepanbHOE TOCYIapCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YIPEKACHHIE BBICIIIETO 00pa30BaHMs
«Ceepo-OceTuHCKHI rocyjapcTBeHHbIH yHuBepcuTeT uMeHu Kocrta JleBaHoBHYa XeTarypoBa»
Kadenpa obmieit 1 HeOpraHMIECKONH XUMUH
Jducnuniauna «O0mas XumMus»

Hamnpasienue 44.03.05 Ilenarornuyeckoe oopa3oBaHue

BUNET Ne 1

1. Oxcunbl. Knaccudukaius 1 HOMEHKIaTypa OKCHIOB.

2. OCHOBHBIE IOHSATHUS U ONPEAETCHUS XUMUIECKOU TEPMOTUHAMUKH.

3. Hammcars ypaBHeHHUS peakiluil THAPOJIM3a B COKPAIIEHHOM HOHHOM BHE U
yKa3arh, KaK B pe3yJbTaTe I'MIPOJIM3a M3MEHHJIACh peakuus cpeasl pH B pacTBOpax
cieayromux coneii:  KoCOs, NaClO, CuCl,, FeCl;, NaHS, NazAsO; , KH;POy,
N&HSOg,

4.  Ckompko MHLIMIHTPOB 96 %-Horo (mo macce) pacrsopa H,SO,(p=1,84 r/mi)
HY>KHO B35Tb JUIs npurotoiienus 1 1 0,25 H. pactBopa?

3aB. kadenpoi, TOIEHT JLM. KybanoBa

MunucTepcTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparmm
DdenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPESKACHUE BBICIIETO 00pa3oBaHUs
«CeBepo-OceTHHCKUI rocygapcTBeHHbIN yHuBepcuTeT uMeHu Kocra JleBanoBruya Xeraryposay
Kadenpa obmieit 1 HEOpraHMIECKONH XUMUH
Jucunmiauna «O01masi XuMush»

Hampasienue 44.03.05 [Tenarorundyeckoe odpasoBaHue

BUWJIET Ne 2
1. Xumnueckue cBOCTBa KUCIOTHBIX OKCHJIOB.

2.3akoH ['ecca. Pacuer sHTABIHN PEAKITHIA.

3.Hanucare ypaBHeHUs peakluii THAPOIM3a B COKPAIIEeHHOM HOHHOM BUJIE U
yKa3aTb, KaK B pe3ysbTare THApOIN3a U3MEHMIach peakius cpeasl pH B pactBopax
CIIEAYIOIIMX CoJIeii: HUTpaT HaTpus, Gpocdar HaTpus, CyabGuUI Kaausl, HUTpAT allOMUHUS,
HuTput HaTpusd, propun prytu(ll), aurpar xenesa (1), anerar xanbius

4.]1o xakoro obwvema cienyer pa3daButh Bojod 2,4 i 1,6 H pactBop HCI mns
nonydyenus 0,25 H. pacTBopa?

3aB. kadeapoii, JOLUeHT JLM. KybanoBa

MuHHCTepCcTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoit ®dexepannu
DegnepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEIKACHHE BBICILIETO 00pa30BaHUs
«Ceepo-OceTHHCKHI rocyJapcTBeHHBIH yHUBepcuTeT nMeHn Kocta JleBaHOBHYa XeTarypoBay»
Kadenpa obmeit u HeopraHMIeCKOH XUMUH
Jducnuniauna «O0mas Xumus»

Hamnpasienue 44.03.05 Ilenarornyeckoe obpasoBanne

BUJIET Ne 3
1. XuMuyeckue cBorcTBa aM(pOTEpHBIX OKCHJIOB.
2. 3aBUCUMOCTb CKOPOCTH pEakUUu OT KOHIEHTPAlMH pearupyromux
BEIIIECTB.
3. Hanucate ypaBHEHUS peakiuil THAPOIN3a B COKPALLICHHOM HOHHOM BHJIE U

yKa3aTh, KaK B pe3yibTaTe T'MJPOJN3a M3MEHUJach peakuus cpenbl pH B pactBopax
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CJICAYIOIIMX COJICH: HUTPAT HATPUS, HUTPAT MEIH, CYyIb(PHUT Kallusi, KapOOHAT aMMOHHUS,
arerar Kauus, XJIOPHJl aMMOHUsI, KapOOHAT HaTpHs, HUTPUT aMMOHHS.

4. Yemy paBHa mpoueHTHas (1mo Mmacce) koHueHtpauus HySOs B ee 10 H.
pactBope (p = 1,29)?

3aB. kadenpoii, TO1EeHT JL.M. Kybanosa

MHUHHCTEPCTBO HAyKH M BhICIIEro oopazoBanus Poccuiickoit @eneparu
denepanbpHOE TOCYIapCTBEHHOE OFOJDKETHOE 00pa3oBaTeIbHOE yUPEKACHUE BBICIIETO 00pa30BaHUs
«Ceepo-OceTuHCKHI rocyjapcTBeHHbIH yHuBepcuTeT uMeHu Kocrta JleBaHoBHYa XeTarypoBa»
Kadenpa obmieit 1 HeOpraHMIECKONH XUMUH
Jducnuniauna «O0mas XumMus»

Hanpasnenue 44.03.05 [legarormueckoe oOpazoBaHme

BUJIET Ne 4
1. XHMMHUUYECKUE CBOMCTBA OCHOBHBIX OKCU/IOB.
2. CKopocTh XMMHUYECKOHN peaklnu.
3. HanucaTps ypaBHeHMsI peakuii THIPOIN3a B COKPAILlEHHOM HOHHOM BHUJIE U

yKa3arh, KaK B Pe3yJbTaTe THIPOJIN3a H3MEHIIACH peakius cpeabl pH B pacTBopax
cnenyromnux couneit: (NHy),2S, CoSOy4, Rb,S, MnCly, Na;HPO4, Fey(SO4)3, Cu(NO3),,

Li,SO3,
4. Cxomnbko rpammoB Nay;CO3 conepskutcs B 500 mi 0,1 H. pacTBOpa?
3aB. kadeapoii, JOIEHT JL.M. KybanoBa

MuHHCTEpCTBO HayKHU U BbIcIIero oopasosanus Poccuiickoit @enepanuu
denepanbpHOE TOCYIAPCTBEHHOE OFOJKETHOE 00pa30BaTeIbHOE YUPEKACHHE BHICILIET0 00pa3oBaHUs
«CeBepo-OceTHHCKUI rocy1apcTBeHHbIN yHUBepcuTeT nMeHn Kocta JleBanoBuya XeTtarypoBay»
Kadenpa obmieli 1 HeOpraHUIECKOW XUMHUH
Jducuumianaa «Oomas XuMus»

Hanpasnenue 44.03.05 Ilegarormueckoe o6pazoBaHue

BUWIET Ne §

1. Kucnorsl. Knaccudukanus u HOMEHKIIaTypa KUCIOT.

2. Tennosble 3()(heKThl XUMUYECKHX PeaKLUH. DHTAIBITHUS.

3. Hammcare ypaBHEHUS pEaKIUi TUIPOIH3a B COKPAIICHHOM
MOHHOM BHUJIE€ M YKa3aTh, KaK B pe3y/ibTaTe THAPOJIM3a U3MEHWIACh PeaKIus
cpeast pH B pactBopax cienyrommux cojeit: KoCOs, Mg(CH3;COO),, KsS,
Ba(HCOO)z, Al(CHgCOO)z, ZnSO4, NaHS, KN02

4.  Ckompko mmmmmmutpoB 30%-ro pactBopa HNO3 (p= 1,205)
HYKHO B35Tb AJ1 npurotosienus 0,5 1 1 H. pactBopa?

3aB. kadenpoii, TO1EeHT JL.M. Kyb6anosa

IMoka3aTenu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIHIi HA Pa3IHYHBIX ITANAaX UX
(¢hopMupoBaHusi, ONUCaAHHE MIKAJ OLlEHHBAHUSA
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YpoBeHb c(hopMHPOBAHHOCTH KOMIIETEHIM I

«MUHHMAJIbLHBIA
YPOBE€Hb
He JOCTUTHYT)»
(MeHee 55 6a/10B)

«MUuHHMAJLHBIA
YPOBEHb»
(56-70 6a10B)

«Cpennuii ypoBeHb»
(71-85 6ay10B)

«BbICOKHMI YPOBEHb)
(86-100 6a.10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cchopmuposatvi. chopmuposambwi. chopmuposanbwi. chopmuposarnbwi.
3HAHMSA OTCYTCTBYIOT, CdopmupoBaHbI 3HaHus  OOmMpHBIC, | 3HAHUS TBEpJIbIC,
0a30BbIE  CTPYKTYpHI | CHCTEMHBIE. apryMEeHTUPOBAHHBIE,
YMEHMSI U HaBBIKM HE .
3HAHUH. Ymenus HOCSIT | BCECTOPOHHHUE.
CpOpMUPOBAHEL. YMenus pPENpPOLYKTUBHBIN YMenus YCIELIHO
(parMeHTapHBbI U | Xapakrep, IIPUMEHSIOTCS K
HOCSIT IIPUMEHSIFOTCS K | pELIEHUIO KaK
PENpPOAYKTUBHBIN PEIICHUI0  TUIOBBIX | TUIOBBIX, TaK U
XapakTep. 3aJlaHUM. HECTaHAAPTHBIX
JlemoHCcTpUpyeTcs JemoHcTpupyercs TBOPUYECKUX 3aJaHUMU.
HHU3KUH YPOBEHB | JOCTATOYHBIN JeMoHcTpupyeTcs
CaMOCTOSITEJIBHOCTH | YPOBEHb BBICOKHH YPOBEHB
[IPaKTUYECKOI O CaMOCTOSITEJIBHOCTH | CAMOCTOSITENIbHOCTH,
HaBBIKA. YCTOHYHMBOTO BBICOKAs
[IPAKTUYECKOIO a/IalITUBHOCTh
HaBBIKA. IIPAKTUYECKOTrO
HaBbIKa
Onucanue KpuTepues OLleHUBAHUS
Obyuaromuiics OObyuaromuiicst OOyuaronmiics OOyuaronmiics
JEMOHCTPUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPHPYeT:
- CYLIECTBEHHBIE | - 3HAHUS | - 3HaHHE u|._ rTyGOKHe,
npo0enbl B 3HAHUSAX | TEOPETUYECKOTO IIOHMMAaHHE
BCECTOPOHHHE u
yueOHOro MaTepuasa; | MaTepuaia, OCHOBHBIX BOIIPOCOB
- JIOIIYCKAIOTCA | - HEMOJHBIE OTBETHI | KOHTPOJIUPYEMOTO ApryMCHTHPOBAHHBIC
NPUHIATHATIBHbIE Ha OCHOBHBIE | 00BEMa SHaHHA
OIMOKM TPU OTBETE | BONPOCHL, OMIMOKH B | IPOrPAMMHOIO IpOrpaMMHOIo
Ha OCHOBHBIE | OTBETE, MaTepuaia; MaTepuaia;
BOIIPOCHI, HEZ0CTaTOYHOE - TBEpPABIC 3HAHMA | - onHOEe MOHMMAHKE
OTCYTCTBYET 3HaHUE U | IOHUMAaHNE TEOPETUYECKOTO CymHOCTH -
NIOHMMAaHHE CYLIHOCTHU MaTepuaia.
. B3alMOCBSA3U
OCHOBHBIX TMOHATHI U | U3JaraeMbIx -CIIOCOOHOCTb
KaTeropui; BOIIPOCOB; YCTaHABIINBATh u | PaccMaTprBacMBbIX
-HETIOHMMAaHUe - HEYBEpEHHbIE U | OOBSICHATH CBs13p | TIPOLIECCOB U SIBIICHUH,
CYILIHOCTHU HETOYHBIE OTBETHI HA | IPAKTUKU W TEOPHUH, | TOUHOE 3HaHUE
JIOTIOJTHUTEIBHBIX JIOTIOJTHUTEIIbHBIE BBISBIIATH OCHOBHBIX TIOHSATHI B
BONIPOCOB B paMKax | BONPOCEL; MIPOTUBOpPEYHS, paMKax 06CyKIaEMBIX
3a/laHui; - HE/I0CTaTOYHOE | IPOOIeMbI U | o anmii;
- OTCYTCTBUE YMEHHS | BIIaJICHHE TEHJCHIIUU Pa3BUTHS;
BBITOJIHATh JUTEPATYpPOH, - TpaBWIbHBIE W | CMI0COGHOCTE
TPAKTHYECKHE PEKOMEHIOBAHHOM KOHKPETHBIE, Oe3 | YCTaHABINBATD "
3aaHusl, IIpOrpaMMon rpyOBIX omu60oK, | OOBSICHSTH CBA3b
IPelyCMOTPEHHbIE JUCIUIINHBL, OTBETHI Ha | IPAKTUKU U TEOPUU;
IPOrpaMMoit - yMmeHHe 0e3 rpyObIX | OCTaBICHHbIE - JIOTHYECKH
JUCIUIINHBI, O1MO0K pemiath | BOIMPOCHI;

[TOCJIEIOBATENLHEIE,
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- OTCYTCTBHE | IPAKTUUYECKUE - YMEHHME pelaTh | CoAepKaTeIbHBbIC,
TOTOBHOCTH 3aJIaHuA, KOTOpBIE | MPAKTHYECKUE KOHKPETHBIE
(crocoOHOCTH) K | CJIEIyeT BBIMOJHUTD. | 3aJaHus, KOTOPBIC | yoyepmpparontye
HCKYCCHUH U HU3K CJIEAYET BBIIOJIHUTD,
AUCKY yio Ay ’_ | OTBETHI Ha BCE
CTeIeHb - BIaJICHHE OCHOBHOM
N HUSA TaKK
KOHTAKTHOCTH. JUTEPaATyPOH, saflanus, — a aroKe
PEKOMEH/I0BAHHO JIOTIOJTHATEIIbHEIE
MPOTrPaMMOit BOITPOCHI
IUCIHAIUIHHEL, IK3aMEHaTopa;
- HAlM49UeC | - ymeHWe — pemuarhb
cobeTBeHHOT . MPaKTUYECKHE
000CHOBaHHOI
3aJaHKA;
MMO3HIIAHU 30 5
00CcyXTaeMbIM B CBOOOIHOC
BonpocaM. HCITIOJIBb30BAHUC
Bo3MOXKHEI OTBETaxX Ha BOMPOCHI
HE3HAYUTCIIbHBIC MaTepuaaoB
OrOBOPKH 1 | beKOMEHJ0BaHHOI
HETOYHOCTH B .
CTOMHOC OCHOBHOI
PaCKpBITHH .
JIOTIOIHATEILHON
OTIENBHBIX
OTOKEH JTUTEPATYPHI.
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTD B
OTBETax.
Onenka Onenka Onenka Onenka
HC 3a4YTCHO «324YTEHO» «324YTEHO0» «324TEHO»

9. YueOHO-MeTOAMYECKOE U HH(POPMAINMOHHOE 00ecTieYyeHne TUCIIUIIJIUHBI (MOTYJIs)
a) OCHOBHAsI JIUTEPATypa:
Vrait S1.A. O6mast u HeopraHuueckas XUMUs: YUeOHUK IS CTYJE€HTOB BY30B, OOy4. IO
Harp. u cuen."Xumus" / 5. A. Vrait. - U3xa.2-e, ucnpas. - M.: Beicias mkozna, 2000. - 527c.
AmnapueB, A.M. Xumusa: yueOnoe mnocobue: / A.M. Amnapues, P.E. Cunuypuna ;

HoBocuOupckuii  rocygapcTBeHHBbIM TeXHHUYECKUl yHHBepcuteT. — HoBocubupck
HoBocuOupckuit rocygapcTBeHHbIN TeXHUUYeCKui yHuBepcurert, 2017. — 80 c. : ni., Tabn. —
Pexum JOCTYyTIa: o MOATMHCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=575308

I'muuaka, H. JI. OOmas xumus B 2 1. Tom 1 : yuebnuk ans By3oB / H. JI. ['nmunka ; nox
penakmueii B. A. TlomkoBa, A. B. badokoBa. — 20-e¢ usn., mepepab. u jgom. — MockBsa :
UznatensctBo FOpaiit, 2020. — 357 ¢. — (Bricmiee o6pazoBanue). —// IbC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/451561

I'muuaka, H. JI. OOmas xumus B 2 1. Tom 2 : yuebnuk ans By3oB / H. JI. ['nmunka ; mox
penakmueir B. A. TlomkoBa, A. B. babkoBa. — 20-e u3x., mepepad. u gom. — Mocksa :
UznatensctBo FOpaiit, 2020. — 383 ¢. — (Bsiciiee obpaszoBanue). / DbC KOpaiit [caiit]. —
URL: https://urait.ru/bcode/451562

Hynaes, C. @. [Ipaktukym no oOmeit xumui : yueb. nocodue / [Tox pen. C. ®. /lynaesa. - 4-
e u3n., nepepab. um gon. - MockBa : M3garenbcTBO MOCKOBCKOTO TOCYIapCTBEHHOIO
yHuBepcureta, 2005. - 336 c. (Knaccuueckuii ynuBepcuterckuil yueOHuk) - ISBN 5-211-
04935-7. - Texkct: anekrponusid / DBC "KoncymbranT crymenta": [cait]. - URL
https://www.studentlibrary.ru/book/ISBN5211049357.htm



https://biblioclub.ru/index.php?page=book&id=575308
https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
https://www.studentlibrary.ru/book/ISBN5211049357.htm
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6. Jlymeiiko, T.I'. Bpenmenme B oOmyto xummio: yueOnuk / T.I'. Jlymeiiko; HOxHbII
dbenepanbHBIA  YHUBEPCUTET, XuUMHUUYeckuil ¢akynprer. — Pocros-Ha-Jlony: HOxHbBIN
denepanbubiii yausepcuter, 2010. — 232 ¢. — Pexxum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121 — ISBN 978-5-9275-0763-4. — Tekcr:
AJIEKTPOHHBIN.

7. MoxoB, A.M. CoopHuk 3amau mo oOmieit xumuu: ydebnoe mocoome / A.M. Moxos, JIL.U.
[lypsiruna, M1.M. Anrommuna. — KemepoBo: KeMepoBckuil rocy1apcTBEHHbBIN YHUBEPCUTET,

2010. - 155 c. - Pexum JIOCTYyTIA: o IIOITUCKE. - URL:
http://biblioclub.ru/index.php?page=book&i1d=232378 — ISBN 978-5-8353-1312-9. — Tekcr:
3JIEKTPOHHBIMN.

0) 10MOJIHUTEJIbHAS JINTepaTypa:

8. Pocun, M. B. OO6mas u Heoprannueckass xumus B 3 1. T. 1. OOmas Xxumus: y4eOHUK IS
By30B / . B. Pocun, JI. . Tomuna. — Mocksa: M3gatenbctBo FOpaiit, 2020. — 426 c. —
(Beicmee obOpaszoBanue). — ISBN 978-5-9916-3816-6. — Tekcr: anekrponHbii // DBC
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/450390 .

9. OOmas u Heopranuueckas xumus: yaeOHoe nocooue / B.B. Jlenucos, B.M. Tananos, 1.A.
Henucoa, T.M. IpoBoBo3oBa ; noj pexn. B.B. /lenucosa, B.M. Tananoa. — PoctoB-Ha-
Hony : ®enukc, 2013. — 576 c. : w1, cxeM., Tabn. — (Beiciee oOpazoBanue). — Pexum
nocryna: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=271598 —
bubmmorp. B xu. — ISBN 978-5-222-20674-4. — Texkct: snexrponnsiii3.K. Xayckpodt, D.
Konctebn «CoBpemeHHbIN Kype o0m1eit xumuuy», Tom 1 u 2.-M.: 2002

10. Mudraxosa, H.III. OOmas u HeopraHuveckas XuMwus. Teopwsi W TpakTHKa: ydeOHOE
noco6ue / H.III. Mudraxosa, T.I1. IlerpoBa ; mox pen. A.M. Ky3nenosa ; MunucrepcTBo
obpazoBanusi u Hayku Poccum, KazaHckuil HalMOHAJIBHBIA  HCCIIEI0BATEIbCKUI
TeXHOJIOrM4Yeckuil yHuBepcuteT. — Kaszanb: Ka3zaHckuil Hay4yHO-UCCIEI0BaTEIbCKUI
texHonornueckuii yausepcuter (KHUTY), 2018. — 308 c. : tabmn., un. — Pexxum nocrymna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=560887 — bubawuorp.: c.
258-260. — ISBN 978-5-7882-2345-2. — TekcT: 31eKTPOHHBIMH.

11. O6mast 1 HeopraHudeckas XUMHUs: y4deOHbIH cmpaBouHuk / cocT. A.®. I'ycesa, M.H.
Atmanckux, JLU. banmuna, U.E. Anumuna u np. — ExarepunOypr : M3gartenbcTBO
VYpansckoro ynuBepcutera, 2012. — 80 c. — Pexxum poctyma: mo mommmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239713 — TeKCT: 37€KTPOHHBIH.

B) NporpamMMHoe odecnieyenune u UaTepHeT-pecypcsl
ObecrieyeH  OCTYn K  COBPEMEHHBIM  INpoQecCHOHalIbHBIM  0a3aM  JIaHHBIX,
MH(POPMALIMOHHBIM CIIPAaBOYHBIM M MOMCKOBBIM cucteMam (6ubaunorexka COI'Y):

1. DnekrponHas 6ubanoreka aucceprauuu u asropedeparos PI'b (OBJ] PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oudaunoreka online» (https://biblioclub.ru).

3. OBC «Hayunast snexktponHas 6ubnuoreka eLibrary.ru» (http://elibrary.ru.)

4. VYwuusepcaibHas ©0a3 manubix FEast View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITapons: Khetagurov

5. OBC «KoncynbsTant cryaenta». http://www.studentlibrary.ru

6. OBC «tOpaiiT» - oOpa3oBarebHas cpe/a, BKIIOYArOIask BAPTYaIbHbIA YATATBHBIH 32T
y4eOHUKOB U y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAYIIMX BY30B PoccHu 10 BceM HAIpaBICHUSIM
u cnenransHocTsM (Www.biblio-online.ru)

7. Uadopmarmonno-mpaBoBoii moptan «I"apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema Koncynbsrant [Limtoc (http://www.consultant.ru/).

CocTaB JIMIEH3HOHHOT0 ¥ CBOOOIHO PACIIPOCTPAHSAEMOI0 NPOIPAMMHOI0
o0ecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA


http://biblioclub.ru/index.php?page=book&id=241121
http://biblioclub.ru/index.php?page=book&id=232378
https://urait.ru/bcode/450390
http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=560887
http://biblioclub.ru/index.php?page=book&id=239713
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/
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Ne n/m HaumMeHnoBaHnue Ne norosopa (JuneH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
> 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTHBUPYCHOE Nol17E0-180222-130819-587-185 ot 26.02. 2018 no
1. nporpammHoe ooecrieuenue | 14.03.2019 r, npoxnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma aiis OBM «bank | PazpaboTka cory CBueTenbpeTBO 0
8 BOIIPOCOB ISl KOHTPOJIS TOCYJapCTBEHHON pPErHCTpalluu IMPOrpamMMbl ISt
' 3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpodHno)
CiscoWebex- Cuctema | OOO AiictekmoroBop Ne J[83-2020 ot 10.08.2020-
9.
MIPOBEICHNS BEOMHAPOB. 10.08.2021 r.
Cucrtema moucka TekcToBbX | No795 ot 26.12.2020  (meiicTBuUTENeH 10
10. 3aMMCTBOBaHUI 30.12.2021r) ¢ 3AO «Antu-Ilnaruar»
«AnTtumaruar.BY3»
[Mporpammuoe obGecneyenne | CBOOOAHOE MporpamMmmHoe odecriedeHne(0eccpouHo)
11 TUIst PEIaKTHPOBAHIS
' xuMudyeckux  dopmyn ISis
Draw
12 Cucrema tectupoBanus | Ned68  or  03.12.2013 NIl Cynrarynun
' Sunrav WEB Class P.T.(6eccpouno)

DnekTpoHHas 6ubIMoTeKa

PI'B(DB/]1 PT'B)

JICCePTALMU U aBTOpedepaToB

https://dvs.rsl.ru
Tpebyercst peructpaius B OnOIMOTEKE
cory

OBC"YHuBepcuTeTcKass OUOIMOTEKA

https://biblioclub.ru

o6ubnuoteka eLibrary.ru»

ONLINE" Tpebyerca peructpanuss B Oubimoreke
cory
3BC «Hayunast ~ smekrtponHas | http://elibrary.ru.

Tpebyercs peructpanus B
cory

VYHuBepcanbHas 6a3 naHHbIX FEast

https://dlib.eastview.com

ouomoreke

View Jlorun: Khetagurov; ITaponb: Khetagurov
ObC  «KoncynbranT  cryzmeHTay | http://www.studentlibrary.ru

Crynenueckas anekTpoHHas | TpeOyercs perucrpanuss B OuOIHMOTEKE
oubnmuoreka mo wmeaunuHckomy u | COI'Y

(dapmareBTUUYeCKOMY 0Opa30BaHHUIO,

a TaK)Ke 10 €CTECTBEHHBIM M TOYHBIM

HayKaM B IIEJIOM.

3BbC «lOpaiit» - oOpaszoBarenbHas | Www.biblio-online.ru

cpena, BKJIIOHarolias BUpTyalbHbI | TpeOyercs peructpanuss B OuOIHOTEKE

YUTANbHBIM  3a1  Y4eOHHKOB H
yueOHBIX MOcOoOMi OT aBTOPOB U3
BeAyuMx By30B Poccum mno Bcem
HAIpPaBJIEHUSAM U CIIELHUATBHOCTAM

cory

10. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUNIUHBI (MOTYJIs)



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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YyeOHble ayAUTOPUM ISl NPOBeAEHHUS 3aHATHIl  JIEKIIMOHHOTO  THIA,
CEMUHAPCKOI0 THIA, KYPCOBOI0 NPOECKTHPOBAHUA (BBINOJHEHUS KYPCOBBIX pador),
rPYNNOBBLIX M HHAUBUHAYATbHBIX KOHCYJIbTAIMIA, TEKYIEI0 KOHTPOJISI H POMEKYTOYHOI
aTTecTallMi, a TaK)Ke CAMOCTOATEJbHOI PpPadoThl 00YyYAKIIMXCS: MPENOAaBaTEIbCKUMA
CTOJI; CTYJ; CTOJIBI O0YYAIOIIUXCS; CTYNbs;, Kadeapa; KilacCHas 10CKa.

OoopynoBanue: MurepaktuBHas mocka Smart Board — 1 mr; Pabouas cranmus RU Ergo
Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mr. ¢ mnporpaMHbIM
o0ecrieueHrneM, BBIXOJOM B CeTh VMIHTEpHET M OCTYNOM B 3JEKTPOHHYIO 00pa3oBaTEIbHYIO
cpeny COI'Y. IIpoekmoHHOE MYJIbTUMENUHOE 000pyAOBaHHE (MYJIbTUMEIUHHBINA POEKTOP
Optoma Dx 327 c¢ mnoronoynsiM kpemieHneM-kponmTeidiH Kromax PROJETOR-10 mns
npoekTopoB 3 ct. HakioH; Dkpan DINON Manual 180x180 MW- 1 miT.

IIporpammuoe odecneuenne. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CoGomuoe IIO); Cucrema tectmpoBanuss Sunrav WEB Class
(Beccpounoe I10); [IporpamMmmHoe obecrieueHue Ui peIaKTHPOBAHUS XUMHYECKUX (opmyi SIS
Draw (beccpounoe I10); Koncynbrant mmtoc; CucremMa Mmoucka TEKCTOBBIX 3aMMCTBOBAaHHMA
«Antumnaruar.BY3»; [Iporpamma s O9BM «baHk BoIpocoB [uist KOHTPOJIS 3HaHUW»; ["apaHT;
Cisco Webex; neMoHCTpaIliOHHbIE U y4eOHO-HATJISAHbIE TOCOOUS (BUCOTIPE3CHTAIHS).
JlaGopaTopusi O01eii 1 HeOPpraHu4yecKoil XMMHUM /I IPOBeAeHUs] 3aHATHI CEMHUHAPCKOTrO
THIIA, JIA0OPATOPHBIX 3aHATHH, KYPCOBOIO INPOEKTHPOBAHMSA (BBINOJHEHHS KYPCOBBIX
padoT), rpynmoBbIX M HHIMBHAYAJBHBIX KOHCYJbTALHMI, a TaKkKe CaMOCTOSATEIbHOIl
padoThl 00yYaIOLIUXCS: PENOIaBATEIbCKUN CTOMN, CTYJ, CTOJIBI M CTYJNbS JUIsl 00yJarommxcs,
n1abopaTopHbIE CTOJBI, Kadenpa, KiaccHas JOCKa.

ObopynoBanue: Pabouas cranuus: RU Ergo Home 123 —1mr., Monutop Asus VB 172 TN
(Core 2 Duo E 4700/2 GB DD) -1mT. Dkpan- lmrt. MynsTuMeauiiabiii npoektop Benqg MX 501
— 1 mr. ¢ mporpaMMHBIM OO€creueHUuEeM, BBIXOJIOM B ceTh VIHTEpHET U JOCTyloOM B
AJIEKTPOHHYIO H(OpMAIMOHHO-00pa3oBaTenbHy0 cpexy COI'Y.

IIporpammuoe odecneuenne. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHOe oOecriedeHue sl pelakTHpoBaHus xumudeckux Gopmyan Isis Draw (becruiataoe
[10); KoHcynbTaHT  IUIIOC;,  JEMOHCTPALlMOHHBIE M Yy4eOHO-HAIJISIHblE  MOCOOMs
(Bumeomnpe3eHTaIus).

JlabopaTopHoe o6opynoBanue: BoiTsokHoi mkad - 1 wmr. pH-merp-mumBonasT™MeTp «pH-
150MU»- 1 mwr. Kanopumerp "Okeneptr 001K" — 1 mwr. Ileus mydenbnas [IM-8 - 1 mr. Becsl
anamutraeckue SHINKO HT 84CE - 1 mr. Hentpudpyra CM-12- 1 mr. Konmykromerp
«Qxcnept -002-6H» -1 wt. Hlkad cymmnpneiit SNOL - 1 mT. Memanka marautHas [19-6110 ¢
nonorpeBoM - 1 mwt. Becobl anekrponnsie MW-300 r-1 mt. Becsl 1abopaTopHblie Npeln3MOHHBIE
CAS-1 mt. Mukpockon «buonamy» -1 mt. Bonsnas 6ans — 1 mr.

JlaGopaTopun: KOMNbIOTEPHBIE KJACCHI VIS TEKYUIEro KOHTPOJS W TNPOMEKYTOUHOI
aTTeCcTallH, 2 TAK/Ke CAMOCTOSITEILHOI PadoThl 00y4aKOIIMXCSH:

MpenojaBaTeIbCKUi CTOJ; CTYJ; CTOJIbI OOy4YaroIIMXCs; CTYNbs; Kadenapa; KjaccHas JOCKa.
OOopynoBaHMe: KOMIBIOTEPHI A KOMIIBIOTEPHOIO Kijlacca B KOMILJIEKTE C MPOTPaMHBIM
oOecriedeHrneM, BBIXOJOM B ceTh MHTEpHET W OCTYIIOM B 3JIEKTPOHHYIO 00pa3oBaTEIbHYIO
cpeny COI'Y.— 12w, ucrounuku 6ecnepeboitHoro nuranus, Ippon, KommyTaTop Ui Kiacca
D-Link DGS-10240, nnrepaktuBHas nocka 78 1702070/15112/11344/2 — lwrt. mpoektop
BenQ MX503 — 1.

IMporpammuoe ob6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WINRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (Ceo6omnoe I10); Cucrtema tectupoBanus Sunrav WEB Class
(Beccpounoe I10); IIporpamMmmHoe obecriedeHue sl peIaKTHPOBAHUS XUMHUYECKUX (opmyi ISis
Draw (beccpounoe I1O); Koncynprant mmiroc; Cucrema MoMCKa TEKCTOBBIX 3aMMCTBOBaHMN
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«Antunnaruar.BY3y»; Ilporpamma myist OBM «baHk BOpocoB 7151 KOHTPOJIs 3HaHUK»; ["apaHT;
Cisco Webex; neMOHCTpalMOHHbBIE U y4eOHO-HATJISIHBIE TOCOOHs (BHICOMIPE3CHTAIIHS).
Bu6anoreka, B TOM 4YHCJe YUTAJBHBIA 3a0: cronbl, crynbs; IIK oOywaromuxcs, c
MPOrpaMHbIM 00€CIeYeHHEM, BBIXOJIOM B CeThb VIHTEpHET M JOCTYIIOM B JIIEKTPOHHYIO
obpazoBarensHyto cpeny COI'Y.

IIporpammuoe odecneuenue. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe I10);

OBbC «YuuBepcuterckas oudianoreka ONLINEy https://biblioclub.ru;

DOBbC «Koucyasrant crymeHta» http://www.studentlibrary.ru crymendeckas sieKTpOHHAs
OubnuoTeka MO0 MEAWIMHCKOMY H  (apManeBTUYeCKOMY OOpa3oBaHHUIO, a TaKXKe I10
€CTECTBEHHBIM M TOUYHBIM HayKaM B IIEJIOM;

OBC «lOpaiiT» - oOpa3oBarenbHas cpeaa, BKIIOYAIOUash BEPTYaJbHBIM YUTAJIBHBIM 3aj
y4eOHUKOB U Y4eOHBIX MOCOOMII OT aBTOPOB M3 BeAylIMX ByXoB Poccunm 1o Bcem
HaIpaBJICHUAM U ClielaabHOCTsIM WWW.biblio-online.ru;

JEMOHCTPAIIMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUICOMPE3CHTALIHS).



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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