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[IporpaMmMa cocTaBieHa B  COOTBETCTBHH C @®enepallbHBIM  TOCYIaPCTBEHHBIM
oOpa3oBaTenbHBIM cTaHAapToM 1o HampasieHuio 44.03.05 Ilemarornyeckoe obpa3oBanue (C IByMs
npopWIsIMUA  TIOATOTOBKH), YTBEPXKACHHBIM TIpUKa3oM MuHHCTEpCTBa O0pa3oBaHMA U HAyKH
Poccuiickoit ®@enepanuu ot «22» deBpans 2018 r. N 125 (3aperucrpupoBaH MUHHUCTEPCTBOM
toctuni Poccuiickoit @enepamuu 15 mapra 2018 1., peructpanmonnsiid Ne 50358), ¢ u3MeHeHHUsIMH,
BHECEHHBIMHU MPpHKa30M MUHHCTEPCTBA HAYKU U BBICIIET0 00pa3oBaHus poccuiickor denepanuu ot 8
despans 2021 r. Ne 83 (3apeructpupoBan MuHucTepcTBOM IocTuiuu Poccuiickoit Denepanuun 12
maptra 2021 r., peructpanuoHHbii Ne 62739), npukasoM MuHucTEepcTBa HAyKM M BBICILETO
oOpazoBanusi Poccuiickoit @enepaumu ot 26 Hosa0ps 2020 r. Ne 1456 (3apeructpupoBan
MunucrepctBoM toctunuu Poccuiickoit ®enepanmu 27 mas 2021 1., Ne 63650) «O BHeceHUU
U3MEeHEeHHH B (pesiepabHbIe TOCyIapCTBEHHBIE 00pa30BaTeIbHBIE CTAHJAPTHI BBICIIETO 00pa30BaHUS,
y4eOHBIM TIJIAHOM TOJTOTOBKM OakanaBpa mo HampasieHuto 44.03.05 Iemarormueckoe oOpa3oBaHue
(c nByms mpoQmIsMH TMOATOTOBKH), YTBEpkIEeHHbIM yueHbIM coBeroM DI'BOY BO «COI'Y» or
31.05.2022 r., mporokoxn Ne 13.

CocraBuTens: K.X.H., foueHT Kyb6anosa JI.M.

Pabouass nmporpamma ofcyixaeHa n yrBepikieHa Ha 3ace/lanud Kadeapb! oOmel 1 HeOpraHuyecKon
xuMHH (11potokos Ne 9/21-22 ot «08» anpens 2022 r.)

3asenyiomuii kabenpoi Cumeonnau J1./1.

Onobpena copetoM (akyabrera XuMuu, OHOJIOTHU ¥ OHOTEXHOJIOIHH

(npotoxon Ne 6/21-22 ot «25» anpensi 2022 r.)
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1. Crpykrypa u 001asi TPYA0eMKOCTb JUCIUATNIIHHbBI
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI B 3a4€THBIX €IMHUIIAX -4, aKaJleMUYeCKuX Jacax -144.

Ounas popma oOyuenust | 3aouHast ¢bopma
00yJeHus
Kypc 1 -
CemecTtp 1 -
Jlexkuun 18 -
[TpakTryeckue (ceMUHApCKUE) 3aHATUS 36 -
JlaGopaTopHbIe 3aHATHUS - -
Koncynbranun -
Htoro aynuTopHBIX 3aHATHI 54 -
CamocrositenbHas paboTa 54 -
Kypcogas pabora - -
dopMa KOHTPOIIA

9K3aMEeH 36 (1 cem.) -
3ayer - -
OO611ee KOJIMYECTBO YaCcOB 144 (4 3.e.) -

Ounas popma 00ydeHus -

2. Ileau ocBOeHUs IMCIUTLIMHBI
IlensMu  ocBOeHMs  OUCLUMIUIMHBI ~ «BBegeHne B XHMHIO» B COOTBETCTBHHU €
[TpodeccuonanbHpIMU CTaHAAPTAMMU:

01.001 ITpodeccuonanbupiii crangapt «llemaror (memarormdeckast AESITEIBHOCTh B cdepe
JOITKOJIPHOTO, HAYaJhbHOrOo OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHMS)
(BocnuTaTeNb, YUMTENb) YTBEP)KICHHBIM NMpHKa3oM MMHHCTEpCTBA TpyJda M COLMAIBHON 3alllUThI
Poccuiickoit @enepaunu ot 18 Hos10ps 2013 1. N 5441 (3apeructpupoBad MUHHCTEPCTBOM FOCTUILIUU
Poccuiickoit ®enepaunn 06 nexabps 2013 r., peructpanuonHslii N 30550), ¢ u3MeHEHHsAMH,
BHECEHHBIMU MpHKa30oM MUHHCTEpPCTBa TpyJa U coluanbHOM 3amuThl Poccuiickoit @enepanuu ot 25
nexabps 2014 r. Ne 11151 (3apeructpupoBan MunucrepctBoM roctuuuu Poccuiickoit @eneparun 19
deBpans 2015 r., peructpanuonubiii Ne36091) u ot 5 aBrycra 2016 . No 4221 (3apeructpupoBaH
MunucrepctBom roctunun Poccuiickoii @enepaumu 23 asrycra 2016 r., peructpannoHHblii Ne
43326);

01.003 «IIemaror nOMOMHUTETHHOTO O0Opa30BaHMUs JIETEH M B3POCIBIX», YTBEPKICHHBIM MPUKA30M

MuHucrepeTBa TpyAa M couuanbHOM 3ammThl Poccuiickoit @enepain ot 8 ceHtsiops 2015 r. Ne 6131
(3apeructpupoBaH MunuctepctBoM roctuimu - Poccuiickoit  ®eneparmm 24 centsiops 2015 1.,
peructpaiioHHsli Ne 38994)
SIBJISIIOTCSI: OCBOCHHME TEOPETHMUECKUX OCHOB COBPEMEHHON XMMHU (OCHOBHBIE MOHSATHS M 3aKOHBI
XUMHH, CTPOCHHE aToMa, NEepUOoANYecKas CHCTeMa »JIIEMEHTOB, CTPOCHHUE BEILIECTBA, TEOPUU
pPacTBOPOB, PEAKIMOHHAS CHOCOOHOCTH BEILIECTB), €€ METOA0JIOTHYECKUX MOJIX0/0B, (POpMUpPOBAHUE
NpPEJCTaBICHUsT O BO3MOXKHOCTH MPHUMEHEHHS 3aKOHOMEPHOCTEM W  METOJOB XHUMHU B
npodeCCHOHATLHOM 1eATeTbHOCTH MPENOAaBaATEN XUMUU.

3. Mecto gucuuniaunsl B crpykrype OINIOII 6akanaBpuara.
HucuuruinHa «BBeneHne B XuMuio» oTHocuTcss kK bmoky 1. Jlucnumimebl (MOaynn)
Oo6s3arenpHas yacth. Manekc quctuiuinHel: 51.0.26.
JucuuruinHa «BBesieHre B XMMUIO» MpeIHa3HavyeHa i OakanaBpoB | Kypca 1o HampaBiIeHHIO
44.03.05 Ilenarormueckoe obpa3oBaHue (¢ AByMs MpoduiasiMu MOArOTOBKH). B mponecce nzydeHus
y4eOHON JTUCHMIUIMHBI CTYACHTHl MOJYy4aloT Oa3WCHblEe 3HaHUS, HEOOXOAMMBIE IS JyYIIero



NOHMMaHHUS M YCBOCHHS YYEeOHOrO MaTepuayia 10 BCEM XHMHUYCCKHM JUCHUIUIMHAM, a TaKKe
METO/MKE MPEToIaBaHus XUMHH, TIeJarOTHYeCKOi MpaKTHKeE.

[Ipu ocBOCHMU NAHHOW TUCHMUIUIMHBI CTYIACHT CMOXXET MPOJEMOHCTPHPOBATH O0OOIIECHHBIC
TpynoBsie pynkuuu (OTD):

— Ilemaroruyeckast IeSTENBHOCTh IO TPOCKTHPOBAHUIO M pealu3allii  00pa3oBaTEIbHOTO
nporiecca B 00pa3oBaTeIbHBIX OPraHU3aIUsgX JOMIKOIBHOTO, HAYaIbHOTO OOIIET0, OCHOBHOTO
obmiero, cpemnero obmiero oopazoanus (OTD 3.1. I[1C 01.001);

— [Ilemaroruyeckast  JIEATENLHOCTh 1O  NPOSKTUPOBAHMIO W peaj3allid  OCHOBHBIX
obmeobpazoBatenbHbIX Iporpamm (OTD 3.2. TIC 01.001).

— IlpenomaBanue 1Mo JOMONHHUTENBHBIM 00IIe0Opa3oBarenbHbiM nporpammam (OTD 3.1. TIC
01.003).
Jns w3ydeHuss aucHUILIMHBL "BBeneHume B XUMHIO" HEOOXOAMMBI 3HAHHS, YMEHUS U

KOMITETCHIIMH, TTOJyYEeHHbIE OOYYaIOIIMMHUCS B Kypce€ XHUMHUHU CPEIHEH IIKOJbI B COOTBETCTBHH C
tpeboBanusiMmu ®I'OC cpennero (moaHOro) o0IIeT0 00pa3OBaHU.
Jlnia ocBoeHus JaHHOU yueOHou aucuurinabl (Y1) cTyneHT noimKeH:

3HaTh: OCHOBBI XMMUH, (U3WKH, MATEMATHKH TIO0 MPOTpaMMe CpeaHero (MOJHOTro) OO0IIero
o0pa3zoBaHMs;

YMeTh: IPOBOJAUTH PACYETHI C UCTIOIB30BAHUEM MOHITHIA «PACTBOPUMOCTEY, «MACCOBASI IOJIS
BEIIIECTBA B PAaCTBOPE», pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEUIECTBA) MPOIYKTOB PEAKIIUHU, SCIIH
OJIHO M3 BENIECTB JaHO B U30BITKE (MMEET IMMPUMECH ), pacueThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA)
NPOJIYKTa PEAKIIMU, €CIM OJTHO U3 BEILECTB JAaHO B BUJEC PACTBOPA C OINPEIEICHHOW MacCOBOM J10JIeH
pPacTBOPEHHOTO BEIECTBA, PACYETHI MACCOBOM MM OOBEMHOM O BBIXOJA MPOJIYKTA PEAKIIMH OT
TEOPETUIECCKH BO3MOXHOTO, PACUETHI MACCOBOM JOJIH (MACChl) XHMHYECKOTO COSAMHECHHS B CMECH.

BuiaseTs: HaBBIKAMU PAcYETOB 10 XUMHUECKUM (OpMYITIaM U ypaBHEHUSIM.
B npouecce u3yueHus y4yeOHOM AMCHUIUIMHBI OOydarolvecs IMOJIy4aroT Oa3uCHBbIE 3HaHUS,

HEOOXO/UMBIE Ul JIy4IIero MOHMMaHMs M YCBOGHHs y4eOHOTro Marepuaja MO BCEM XUMHUYECKUM
JUCHUITIIMHAM y‘~IC6HOFO IJ1aHa, a TaKKEe METOAUKE IMMPETIoAaBaHUA XUMHU, He)IaFOFquCKOﬁ ITPAKTHUKE.
OcBoenne HaHHOﬁ JUCHHUITIIINHBI ABJISACTCA HCO6XOI[I/IMBIM KaK MpeACCTBYIOMICC I N3YYCHUA
CIEMYIOIIUX AUCIHUIUIMH Y4eOHOTrO IIJlaHAa TOJATOTOBKM OakanaBpoB Mo HampasieHuio 44.03.05
[Tegarornyeckoe odpazoBanue (¢ AByMs MpoPUIIMU NOATOTOBKU: XuMus, buonorus):
Heoprannueckas xumus; Mcropus U MeETONONOrMS XUMHUM; AHaJIUTHYEeCKas XUMHUS;
dusnueckas 1 KoJulouHas XuMusi; Meronuka o0yuenust xumun; Heoprannyeckuii cuntes; [lpaktuka
o3HakoMuTtenpHas (TexHuka mabopaTopHbIX paboT o xumun); [lenarornyeckas nmpaxkTuka.

4. TpeOoBaHus K pe3yJbTATaAM OCBOCHHS IHCUMILIMHBI (KOMIIETEHIIUH 00y4alomerocs,
(opmupyembie B pe3yabTaTe 0CBOCHHUS JUCHHUILIMHBI (MOLYJIs1)
OOumM cpeacTBOM KOHTPOJISL SBISICTCS BBEJCHHAs B YHUBEpCUTETE OaJUIbHO-pEeHTHHIOBas
CHCTEMa OIIEHKHU yCIIEBAEMOCTH CTY/IEHTOB CIIEIMAJIUTETa U HalpaBlieHUI OakanaBpuara.
N3ydyenune nucuuiuivHbl «BBeneHune B XUMUIO» MpeznonaraeT (GOpMHUPOBAHHE y CTYAEHTa

CIEAYIOIMX KOMIETECHIINM:

O6menpodeccnonanbapie kommneTeHmu (OI1K):



Haumenosanue

KOI[ 1 HAMMCHOBAHHC

KOI[ N HAWMMCHOBAHHUC HWHAWKATOpa OOCTHIXCHHUSA

KaTeropuu obmenpodeccuonans| obmenpodeccuonanpHor kommnereHmun (MOITK)
(rpyrmbl) HOM KOMITETEHIIUH
obmenpodeccro (OIIK)
HaJIbHBIX
KOMIICTCHITUM
Hayunsie ocHoBbl |OITK-8 3HaeT: coBpeMeHHbIC 00pa30BaTe/IbHBIC TEXHOJIOTHH;
nenarorundeckoi |(CrocobeH IeJarorun4ccKue, CaHUTAPHO-TUTUEHUYECKHUE,
JESATCIIBHOCTH  [OCYIIECTBIIATh PrOHOMHUYECKHUE, ICTCTHUCCKUE, TICHXOJIOTHYSCKHE U
MeJarorn4ecKyro cCrenuaibHble  TpeOOBaHUS K  JUAAKTHYECKOMY
NeATeIIbHOCTh Ha| 00eCIeUYCHHIO u 0(hOpMIICHHUIO KaOuHeTa

OCHOBC CIICTIMAJIbHBIX
HaYYHbIX 3HaHUH

(mabopatopu, HHOTO  Y4eOHOTO  TIOMEIICHWS);
METOAMKY  TIPUMCHEHHUSI  TEXHHYECKUX  CpE/ICTB
oOyueHus, MH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, JJIEKTPOHHBIX  00pa30oBaTEIbHBIX U
WH(POPMAIIMOHHBIX pecypcos, TMCTAHITMOHHBIX
00pa30BaTEeNbHBIX TEXHOJOTMA W AJIGKTPOHHOIO
oOyueHus; CYLIHOCTHU nporecca oOyueHus,
coJiep>kaHusi 00pazoBaHus, METOJ0B OO0yueHus, GopM
opraHu3anu  OOy4eHHus, JAMArHOCTHKH  3HAHHHU,

YMEHHH, HaBBIKOB; METOJIUKY  HPUMECHEHHS
AJIEKTPOHHBIX 00pa30BaTEIbHBIX U WH(OPMAIIMOHHBIX
pecypcos, JIMCTaHIMOHHBIX 00pa3oBaTeIbHBIX

TEXHOJIOTUH H 3JEKTPOHHOTO OOYYeHHS, €CIH WX
UCIOJb30BAHUE BO3MOXKHO ISl OCBOCHMS Y4eOHOTO
npeaMera, Kypca, JUCIHUTUINHBI

YMeer: aHanM3UpOBATh NPUMEPHBIE MPOTPAMMBL,
OLICHMBAaTh U BbIOMpATh Y4YeOHUKH, Yy4yeOHBIE W
y4e0HO-METOJUUECKHE nocoOus, AJIEKTPOHHBIE
o0pa3oBaTeNbHbIC PECYPCHl i HHBIE MaTePHAIIBI;
aHAJM3UpPOBaTh IMPOBEIEHHE Y4YeOHBIX 3aHATUH U
OpraHHU3aLUI0 CaMOCTOSATEIILHON paboTHI
o0yJaroImuxcs, BHOCHTb KOPPEKTHBBI B pabouyro
nporpaMMmy, IUIaH HW3y4YeHHsl YYeOHOTO TIpenMeTa,
oOpa3oBaTeNbHbIE  TEXHOJOTMM,  3aJaHusd s
CaMOCTOATEIBHON paboTHl, COOCTBEHHYIO
poeCCUOHATIBHYIO AEATEIbHOCTbD;

KOHTPOJIMPOBATh BBINOJIHEHHE TPEOOBAHUIA OXpPaHBI
TPpyZJa; aHATU3UPOBaTh M YCTPaHATh BO3MOKHBIE
PUICKH JKM3HU W 3JI0POBBIO O0yYarOIIUXCS B y4eOHOM
KabuHere (JabopaTOpHH, MHOM Y4eOHOM MOMEIEHUH )
o0ecrieunBaTh  COXPAaHHOCTh U 3(PPexTuBHOE
UCIIOJIB30BaHUE y4eOHOro obopyoBaHus;
WCTIOJNB30BaTh  METOABI M TPHEMBI  PEIICHHUS
pacueTHbIX 3ajay; MNPUMEHATh 00pa3oBaTelbHbIE
TEXHOJIOTHH B y4eOHOM Tpoliecce, B TOM YHCIE TpH
HEOOXOUMOCTH OCYILECTBIISATh JJIEKTPOHHOE
o0ydJeHme; HCTIOJIb30BATh MeIarOTMYECKU
0o0OCHOBaHHbIE  (OPMBI, METOAbl U  TPUEMBI
OpTraHM3ALUH AEATEILHOCTH OOYYAIONIMXCS C YIETOM
0COOEHHOCTEH NpPenoAaBaeMoro y4yeOHOro npeaMera,




3a/1a4 3aHATHS, BUJIA 3aHATUS

Buiaseer: HaBbIKaMU BeCTH Y4EOHYIO, IMJIAHUPYIOLIYIO
JOKYMEHTAIMIO0, HaBbIKAMU  MPO(ecCHOHATBHOTO
camMo00pa3zoBaHus IpernoaaBaTess;

METOJIaMu OCYIIIECTBIICHUS MeJaroruyeckou
IOAEPIKKH, COIIPOBOXKJICHUS, YCTaHOBJICHUS
KOHTAKTOB U B3aUMO/JICHCTBUS C IPYTUMH CYObEKTaMH
00pa3oBaTeNBLHOTO MPOIIECCa;

MIepBOHAYAIbHBIMU HaBbIKAMU OpraHu3anuu
MeIaroruecKor paboThI ¢ 00YJAIOLTIMHUCS;
HaBbIKAMHU OpraHHU3aluu y4yeOHO-UCCIIeIOBATEIbCKON
paboThI 0O0YJAOIIUXCS;

OCHOBaMU PUMEHEHUS B MPAKTUYECKON
ACATCIIbHOCTH IIPUHIUIIOB panroHaJIbHOI'O
WCIIOJIb30BaHUS TPUPOJHBIX PECYpCOB U  3AIIUTHI
OKPYKaIOIEeH CpeIbl.

O0o0mennble Tpynosble G¢ynkuun (OT®), TpynoBsie ¢ynkuuu (TP), coraacHo
Ipodeccnonanbubim cranaapram (I1C):

— Ilenarornueckass JesSTENBHOCTh IO MPOEKTHUPOBAHMIO M peajau3aluu o0pa30BaTeIbHOrOo
npouecca B 00pa3oBaTeIbHbIX OPraHU3aLUAX JOMIKOJIbHOT0, HAYaJIbHOTO O0ILEro, OCHOBHOTO
o0miero, cpeanero obmero oopazosanus (OTO 3.1. [1C 01.001);

— Ilemarornueckas  JeATENbHOCTh 10  MPOEKTUPOBAHMIO W pealM3allid  OCHOBHBIX
obmreo0paszoBarenbHbIx nporpamm (OTO 3.2. I1C 01.001).

IlepeyeHb TPYA0BbIX QYHKIMIA:

HaunmenoBaune TD Kon
PazpaboTtka u peanusaius mporpamMM yueOHBIX TUCHIUIUIAH B A/01.6
pamMKax OCHOBHOU 0011e00pa30BaTeIbHON MPOTPaMMBI
OcymiectBiienre  MPO(PECCHOHATILHON  NESATETbHOCTH B A/02.6
COOTBETCTBUU c TpeOOBaHUSIMU benepanbHbBIX
roCcyJIapCTBEHHBIX 00pazoBaTeNbHbBIX CTaHJapTOB

TOIIKOJIBLHOIO, HAYyaJabHOIO OOIIEro, OCHOBHOIO OOIIETO,
CpelHero o01ero oopa3oBaHms
[TnanupoBaHue U MpoBeIeHUE yUYEOHBIX 3aHATUN A/04.6

®opMHUpoOBaHUE YHUBEPCAIbHBIX YUEOHBIX JE€HCTBUI A/07.6

— IlpenonaBanue Mo JOMOJHUTEIBHBIM 001Ie00pazoBaTenbHbiM nporpammam (OT® 3.1. TIC

01.003).
IlepeyeHb TPYA0BbIX QYHKIMIA:
Haumenosanue TD Kon
Opranuzanus JAesITeNbHOCTH YYalluXcs, HaIpaBICHHOW Ha A/01.6
OCBOEHHE JIOIIOJIHUTEILHOM 001eobpazoBaTeTbHON
MIPOrpaMMbI

B pe3yabTare 0CBOCHUS IUCHUILINHBI 00Y4AI0UIUIICS T0JIKEH
3HaTh!
—TEeOpPETUYECKUE OCHOBBI XMMHUH; Kak Hayku o BemiectBax (OITK-8);
—OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIECTB, UX CBOMCTBA M oOnactu npumenenus (OI1K-8);



—OCHOBHBIC 3aKOHOMEPHOCTH MIPOTeKaHus XuMudeckux peaxiuii (OITK-8);
—0COOEHHOCTH TPOTEKAaHUs] XUMHUYECKMX pEaKIWid B pa3nuyHbIX (azax, B YACTHOCTH B
pactBopax(OITK-8).
Ymers:
—HCI0JIb30BaTh TEOPETHUYCCKUE OCHOBBI XuMKH Ha npakTuke (OITK-8);
—peraTth KOHKpeTHbIe npakTudeckue 3aaaun (OI1K-8);
— MPOTHO3UPOBATh Ha OCHOBE MH(OPMALIMOHHOTO MOKCKAa KOHKpeTHbIe cBoiicTBa BemiecTB (OITK-
8).
Baanersn:
—METOJJaMH PELIEHUs pacYE€THBIX 3a/1a4 10 XMMUH U COCTaBJIeHUs XxuMudeckux ypaHenuit (OIIK-
8).

[Ipu mpoBeaeHHMM y4eOHBIX 3aHATHH OOECHEUMBAETCS PA3BUTHE y OOYYAIOUIMXCS HABBIKOB
KOMaHJAHON pabOThl, MEXJIMYHOCTHON KOMMYHUKAIUU, MPUHATHS PEUICHUM, JTHJIEPCKUX KauecTB
(BKirOYasi HpU HEOOXOAMMOCTH IPOBEJCHHE HWHTEPAKTUBHBIX JIEKIMH, TPYNIOBBIX JMCKYCCHH,
POJIEBBIX UIpP, TPEHUHIOB, aHAIN3 CUTyallMd U UMHUTALMOHHBIX MOJEJEH, MPENnoiaBaHue AUCIUILINH
(Momyneit) B popMe KypcoB, COCTABICHHBIX Ha OCHOBE PE3yJIbTATOB HAyYHBIX HMCCIICIOBAaHUI, B TOM
YHCclie C YYETOM PErHOHAJIbHBIX OCOOCHHOCTEH MPOQEeCCHOHANBHON IESATENbHOCTH BBIMTYCKHUKOB U
noTpeOHOCTEN paboTomareseil).



5. Couepma}me H yqeﬁno-MeTouuquKaﬂ KapTa THCIUIIJINHBI

Tabnuya 5.1

HanvenoBanue Tem (BOIPocoB), 3ansTus CamocrosiTeIbHasE padoTa Koanuecrso | Jlutepa
Homep N CTYJACHTOB ®Dopmbl 0aJI0B Typa
Heen U3y4aeMbIX 10 JaAHHOM KoOHTpOS!

AHCIHITHHE 1o p Conepxanue Yacel min | max

1 Beenenne B xumuio. OcHOBHbIE | 2 2 | IIpocTbie 1 CIOXKHBIC 3 Xumunueckuii | 0 2,5 [1], [2], [8]

MOHATHA B XHMHHM:.  aroM, BelecTBa. XUMHUCCKHE JMKTaHT,

XMUMHUYECKHIA 3J€MEHT, W30TOIMHBIN CBOMCTBa MPOCTHIX U [TucbMenHOE

cocras aTOMOB, MOJICKYIIa, CIIO)KHBIX HEOPTaHUIECKHX JOMaIlHee

pOCThIE M CIIOKHBIC BEIIECTBA. BEIECTB3 3a71aHue

AJoTpomnusi. BaneHTHOCTS.

XUMHYECKUM SKBUBAJICHT,

MOJISIpHAas ~ Macca  OKBUBAJICHTA

ATOMHO-MOJIEKYJISIPHOE YYeHHUE B

COBpPEMEHHOIl XUMMH.
2 dyHnaMeHTA/IbHbIE W 4YaCTHbIE | - 2 | XuMuveckue  ypaBHEHHS. | 3 [Tucemennoe | O 2,5 [1], [2]

3aKOHBI XHMHH. 3aKoH BeiBos XHUMHYECKHX JIOMaIlHee

COXpaHEHHsI MACChI-D)HEPTUH; 3aKOH dopmyn.  Pacuéter 1o 3a71aHue

OKBUBAJICHTOB, IIOCTOSIHCTBA XMMHYECKHM (opMysiaM U

COCTaBa, KpATHBIX OTHOIICHHH, yYpaBHEHHSIM.

ABorazipo. YpaBHEHUE COCTOSHHS

W/ICATLHOTO rasa.
3 CrpoeHue atoma. | 2 2 | XapakTepHucTHKa 3 [Mucemennoe | 0 2,5 [3], [4]

Teoperuueckue OCHOBBI 3IIEMEHTAPHBIX YJaCTHIL, JoMarHee

COBPEMEHHOW TEOPHUH CTPOCHHS COCTaBIISFOIIIMX 3a/1aHueE,

aroma.  ATOMHbBIE  OpOHTANH, arom.CocraB sapa. KOHTPOJIbHASI

DHEPreTUYECKue YPOBHU u N3otomsl. Hcropus pabota

MOJIyPOBHH, OCHOBHBIC TPHUHIIUIIBI pa3BUTHS TMPEICTABICHHNA O

ux 3aI10JTHEHUS HPUHIIATT CTPOCHUH aToma.

HaMMEHBIICH OSHEPTHH, TPUHIINI DJIeKTPOHHBIE bopmyJbI

[Taynu, npaBwio ['yuna. SBienue aTOMOB, BAJICHTHBIE

«poBajiay JJIEKTpOoHA. BajeHTHbIC DIIEKTPOHBI.




BO3MOXXHOCTH aTOMOB.

Iepuoanyeckui 3aKOH " [Tepuonnueckuit 3aKOH [TucemenHoe 2,5 [1-8]
nepuoanyeckass cucrema Jl. H. JA.N.Meunneneesa. Css13b JIOMAIlIHEE
MenpgeneeBa. CBoiicTBa aTOMOB, JIEKTPOHHOTO CTPOEHUS 3aJjaHue,
NEPUOINYECKH HW3MEHSIOIMEeCs B aToMa C €ro IOJIO)KEHHEM B KOHTPOJIbHAS
3aBUCUMOCTH OT aTOMHOT'0 HOMepa: NEePUOINYECKOH cucTeMe. pabota
panuychl aTOMOB M MOHOB, SHEPTUS
MOHHU3ALUH, CPOJACTBO K JIEKTPOHY,
IIEKTPOOTPUIIATEILHOCTb.
XuMHYecKasi CBSI3b M CTPOEHHeE Teopus XUMHYECKOTO [TucemenHoe 2,5 [3], [4]
MoJieky.J1. OCHOBHbIE OCOOCHHOCTH CTpOCHH. OcHoBHBIC AOMaIIHEe
XUMHUYECKOTO B3aMMOJCHCTBUA H 11apaMeTPhl XMMHYCCKOH 3alaHuce,
MEXAHU3M 0Gpa3oBaHus CBSI3U: DHEPTHs CBS3M, JJIMHA KOHTPOJIbHAS
XUMHUYECKOH CBsA3U. THIBI CBA3EH U CBA3H,  BANCHTHBIH  yroi, pabota
BIMSIHME XapaKTepa XHMHUYECKOH XapaKTCPUCTHKHU MOJIAPHOCTH
CBSI3M Ha XMMHUYECKHE CBOHCTBA CBASH: JIUTIONBHBIA MOMEHT,
BEIECTB. A HeKTUBHBIN 3apsn,

CTeTIeHb ~ WOHHOCTH,  MX

B3aMMOCBSI3b.
KoBanenTtHast cBsi3b. Crioco0Obl Teopus rulOpuguzanuu u ITucemenHOE 2,5 [1-5]
paccMOTpeHHsT KOBAJICHTHOM CBSI3H. MPOCTPAaHCTBEHHAS JIOMaIrHee
Meton BaJeHTHBIX CBfA3€H, €ro CTPYKTYpa MoJIeKyl. Tumsl 3aJlaHue,
OCHOBHBIE TIONIOXKeHHU. OOMEHHBIH KPUCTAUTHIECKUX PEIIETOK. KOHTPOJIbHAS
u JOHOPHO-aKIETITOPHBIN pabota
MEXaHU3MBI oOpa3oBaHMs
KOBQJIEHTHOM CBSI3H.
Honnasi cBsI3b, €€ DHeprus, B3anmnas TTOJISIPU3AITUS [TucemenHoe 2,5 [1-5]
OCOOEHHOCTH  COEIMHEHUl ¢ HMOHOB B MOHHBIX JIOMaIlIHee
WOHHOW  CBSI3blO0. OJHEpPruss " COCJIMHECHMSX, 3aJlaHuE,
KOOp/AMHAIIMOHHBIE YHCIIa MOHHBIX 3aKOHOMEPHOCTH U3MEHEHHS KOHTPOJIbHAs
KPHCTAJLIOB. MOJISIPU3YIOMIETO  AEHCTBHSA pabora

KAaTUOHOB u
MOJISIPU3YEMOCTH ~ AHHOHOB.
O0bscHeHue CBOWCTB

BEIIECTB B3aMHOU




HOJIsIpU3aLMel HOHOB.

8 OCO00eHHOCTH XHMHYECKOi CBA3H MexMOTeKyIsIpHbIC [TucemenHOE 2,5 [2; 3], [4]
B MeTa/LIax. OOBSICHEHUE B3aMMO/ICHCTBUS, 1704 JIOMaIHee
IJIaCTUYHOCTH METaJLIOB. TIpOABICHNA, MPUpOAa 3allaHue,
Boxopoanas cBsi3b, cc IPUPOIA U (OpI/IGHTaLII/IOH}vIBII/I, KOHTPOJIbHAS
WHIYKIIMOHHBIN u pabota 1o
JHept fm' BﬂmeHe BONOPOJHEIX JMICTIEPCUOHHBIN AP PEKT) u IIPOWIEHHBIM
CBSI3CH Ha CBOWMCTBA BEIIECTB. SHeprusl. TEMaM
9 Kaaccupukanuss  XHMHYECKHX [ToaroToBka kK pyoeKHOM Komncrexr, 15 [1-8]
peaknuii 1 3aKOHOMEPHOCTH MX arrectanuu Nel. Komnerotepn
NPOTEeKAHUSI. OKuUCIUTETBHO- [TuceMeHnHOE TOMaNTHEE oe
BOCCTAHOBHMTE/JbHbIE  PeaKIUMH. 3aJlaHue MO0 MPONUJCHHOMY TECTUPOBAHU
[MonsTwst: OKHCITUTEITh u Marepuany. e
BOCCTAaHOBUTEIIb. Baxnenmme PYBE/KHASA
OKHCJIUTENHN U BOCCTAHOBUTEIIH. KOHTPOJIBHAA
PABOTA Nel
(KOMIIBIOTEPHBII TECT) —
15 6ans10B
10 Kanacenpukanus OBP. Meroa [Ipupona BemecTB — ITuceMenHoe 2,5 [1-3]
MOJTypeaKIu (noHHO- OKUCIUTENeH 1 JIOMaIlHee
AJIEKTPOHHBIN) KakK croco0 BOCCTaHOBUTEJICH. 3aJlaHue,
ypaBHuBanusi OBP. CocraBneHnue ypaBHEeHU KOHTPOJIbHAS
OBP metonom pabora
ANEKTPOHHOTO OalaHca u
METOJIOM TMOJTYPEAKIIHI
(MOHHO-3JIEKTPOHHBIN
METO/)
11 XuMHnuyeckass  TepMOAUHAMMKA. Cucrema 25

BHyTpeHHsI sHEprust U SHTAJIbIHS.
DHTanbnus 00pa3oBaHUs BEIIECTBA
U XUMHUYECKOM peakuuu. 3aKoH
T'ecca u €ero CIIEICTBUSI.

tepmouHamudeckux  (T/I)
noustui:  TJ[  cucrema,
XAMHYECKASI daza u
KOMIIOHEHT, TOMO- u




3aKOHOMEPHOCTHU WU3MEHEHUS
SHTAJBIMKA 00pa30BaHUS BEIECTB
Mo  mepuojaM W Tpynmam.
Ourtponmsi.  Dnepruss  ['mG6ca.

reTeporeHHble cucremsl, T/
napamMeTppl U (QYHKIUU.
3akon T'ecca wu  ero
CJIE/ICTBHUS,

Hamnpasnenue [IPOTEKAHUSA TEPMOXUMHUYECKUE PACYETHI.
XUMHUYECKHUX PeaKIHi.
12 XumMuueckoe paBHOBecHe. OOpartuMbie 1 HEOOpaTUMbIE [TucbmenHoOe 2,5 [1-5]
XumMH4ecKasn KHHETHKA. XUMHYECKHE peakiuu. JIOMaIlHee
[Ipu3naku HUCTUHHOTO Ckopoctb XUMHYECKON 3aJlaHue,
XUMHUYECKOTO paBHOBECHS. 3aKOH peakuuu. 3aKOH JEHCTBUS KOHTPOJIbHAS
JNENUCTBUSL MacC Ui PaBHOBECHS. Macc 3aBUCUMOCTD pabora
Koncranra paBuoBecus. [IpunHimn CKOPOCTH  peakuuu  OT
Jle Illatenbe, €ro MnpPakKTUYECKOE TEeMIIepaTyphbl; SHEPIHUs
3HaueHne. CKOpOCTb XMMHUYECKHUX aKTUBalMU.  XHUMHUYECKOE
peakuuil. [loHATHE O XMMHUYECKON paBHOBecue. Ilomatne o
KMHETHKE. 3aKOH JCHCTBYIOIIMX TOMOT€HHOM u
Mmacc, KOHCTaHTa CKOpPOCTH reTepOreHHOM KaTaJlu3e.
peaxkuuu.
13 PactBopbl. CIOCOOBI BhIpasKeHust CriocoObI BBIpaKEHHUS [TucemenHoOe 2,5 [1-5; 8]
KOHLICHTPauuu PacTBOPOB. KOHLIEHTPALlUU PACTBOPOB: JIOMallHee
PactBopuMoOCTb BELIECTB. MaccoBast 10715 3aJaHue,
Ilepecuér OJTHOTO croco0a PacTBOPEHHOTO BEILIECTBA, KOHTPOJIbHAS
BBIDQKEHUSI  KOHIIGHTpallMM B MOJIIpHasi KOHIIEHTpaIus, paboTta
IpYTOM. MOJIIpHasi KOHLIEHTpaLys
SKBHUBAJIEHTOB, TUTD,
MOJISZIBHOCTb, MOJIIPHBIE
nosin. Pemmenne pac4€THBIX
3a]a4.
14 Teopust 3JIEKTPOJTUTHYECKOM DNEeKTpOoNUTHYECKast BeepHnbrit 2 [1-3]
JTHUCCOIUAIINH. OcobennocT nuccormanusg. CocTaBieHue o1poc,
PacTBOPOB CHIIBHBIX JIEKTPOIUTOB. HMOHHBIX YpPaBHEHUN BBITIOJTHEHUE
DNEeKTPOIUTHYECKAsT JIUCCOLMALINS peakuuii. Hanpasienue u MUCBMEHHOTO
BOJIbl, HOHHOE ITPOU3BEACHUE BOJIBI. MIOJIHOTA NPOTEKAHUS 3a/1aHust

Bonoponnsrii [I0KA3aTellb.
['mpposns coieil, €ro OCHOBHBIE

HMOHHBIX peakuuil. Teopun
KHUCJIOT U OCHOBaHUH.




IIOKa3aTCiIn: KOHCTaHTa M CTCIICHb

THPOJIH3A.
15 BaxHeiimme KJACChl | 2 2 | OkcHIbl ¥ OCHOBaHUS, UX 3 [TucbmenHOe 2 [1-6]
HEOPraHUYeCKHX BellecTB, WX KJIaccu(uKanus, CBOUCTBA U JOMallHee
CBOIICTBA M CIIOCOOBI MOTYYeHHS. CIIOCOOBI MOTY4CHHSI. 3aj1aHue,
OkcHabl, UX CBOMCTBAa H CIIOCOOBI YCTHBIN
MOJTY4CHHSI. OIPOC, TECTHI
16 Baknueiimme KJacchl | - 2 | Kucnotsr, ux 3 YcTHbIi 2 [1-3], [5]
HEOPraHHYeCKHX BellecTB, WX KJIaccU(UKanus, CBOUCTBA U orpoc,
CBOIICTBa M CIOCOOBI MOJTYYEHUSs. CIIOCOOBI TIOJTY4CHHSI. MUCbMEHHOE
Kucnotel, ux cBOWCTBa U CHOCOOBI JOMalHee
MOJTYYCHHSI. 3aJ1aHue
17 Baxueiimme KJIacehl | 2 2 | Conu. Knaccugukanus, 3 Koncnexr, 2 [1-3], [5]
HEOPTraHMYeCKHX BellecTB, HX CBOMCTBa M CIIOCOOBI [TucemenHOE
CBOCTBA M CHOCOOBI MOJTYyYeHHS. MOJTY4CHHSL. JIOMAIIHee
OcHoBanust. Conu. CpoiicTBa 3aJlaHue
NOJTyYeHHE.
18 enernueckast  CBsI3b ~ MEXIy | - 2 | Cocranenne  ypaBHeHuii | 3 Koncrexr, 2 [1-3], [5-7]
BaKHCHIITUMH KJIaccaMHt XUMHYECKUX peaxiuit ITncemenHOe
HEOPTaHMYECKUX COEIMHEHMH. (Lenouku XUMHYECKHX AOMAIIHEE
IIpEeBpalleHUH MEKITY 3a/1aHuc,
pa3IUYHBIMHU KJIacCaMH KOHTPOJIbHAA
HEOPraHMYECKUX pabota
COCIMHEHHUI).
2-an PYBEKHAA Komnbroreprao 15 [1-8]
ATTECTAIIHOHHAA €
KOHTPOJIBHAA PABOTA TECTUPOBAHUE
(15 6annos)
18 | 36 54 70




6. OOpa3oBaTe/ibHbIE TEXHOJOTHH

AxTHBHBIE GOpMBI 00yYeHHS.
- Jekuusi-0ecea - HEOCPEICTBEHHBIM KOHTAKT MPENoiaBarTeis ¢ ayauropuel - nuanor. Ilo
X0y JEKLUHH IpernojaBaTeslb 3aJaeT BOMNPOCHl JUIs BBIACHEHUS MHEHUH U YpPOBHS
OCBEZIOMJICHHOCTH CTYJIEHTOB IO paccMaTpuBaeMoii mpoodeme;
- JIeKIUSA-TUCKYCCHS - CBOOOIHBII OOMEH MHEHUSIMHM B XOJ€ H3JI0KEHUS JICKIMOHHOIO
Mmatepuaia. [IpenonaBarens akTUBU3UPYET yd4acTHE B 00CYKJEHUU OTJEJIbHBIMU BOIIPOCAMH,
COIIOCTAaBIISIET MEXIy COOOH pa3iuyHble MHEHHS U TE€M CaMbIM pPa3BUBACT JUCKYCCHUIO,
CTPEMSCh HAIIPABUTH €€ B HY)KHOE PYCJIO;
- JIeKIMsl ¢ IpMMeHeHueM 00paTHOM CBSI3M 3aKJII04acT B ce0e TO, YTO B Hayalle U KOHLE
Ka)X/I0TO pa3zienia JEKIUH 3a1al0TCs BONPOCHL. [1epBrIii - 115t TOTO, YTOOBI y3HATH, HACKOJIBKO
CTYJICHTHl OpPUEHTHPYIOTCS B H3JIaraéMOM MaTepuaie, BOIPOC B KOHLE paszaena
IIpe/IHa3HAYeH /7Sl BBISICHEHUS CTEIICHH YCBOECHHUSI TOJIBKO YTO M3JI0KEHHOro Marepuana. [lpu
HEYJIOBJIETBOPUTEIIBHBIX PE3yJbTaTaX KOHTPOJIBHOI'O OINpOCca IMPENOJaBaTeNlb BO3BPAILAETCS
K y>K€ IPOYMTAHHOMY pa3eily, U3MEHUB IIPU 3TOM METOAUKY [10Ja4u MaTepuaia,
- mnpo0JjieMHasi JIEeKIMS OIHPAcTCs Ha JIOTMKY IIOCIENOBATEIbHO MOJAEIUPYEMBIX
NpOOJEMHBIX CHUTyallUH IyTeM IOCTAHOBKU IPOOJIEMHBIX BOMNPOCOB WM HPEAbSBICHUS
npobnemMHbIX 3aaad. IIpoOneMHBlii Bompoc - 3TO JAMAJIEKTHYECKOE IPOTUBOpEUHE,
TpeOyromee sl CBOErO PEIICHHS pa3MBIIUICHUS, CPaBHEHHUsS, NMOWUCKA, MPUOOpETEHUS |
NIpUMEHEHUsT HOBBIX 3HaHMM. I[IpoOiiemMHas 3amada CONEPKUT JONOJHUTENBHYIO BBOJHYIO
nHGOPMAIIHIO U TIPH HEOOXOMMOCTH HEKOTOPBIE OPUEHTUPHI ITOKCKA €€ PEIICHUS;
- NPOrpaMMHMPOBAaHHAA JIEKUMS - KOHCYJbTAallUsl - MPENOJaBaTeilb CaM COCTABISAET U
npeJularaeT ooydaeMblM Borpockl. Ha moAroToBieHHbIe BOMPOCH! MpenojaBaTeib cHadajla
IIPOCUT OTBETUTH CTYACHTOB, a 3aTéM MPOBOJIUT aHaIM3 M OOCYXIEHHE HENpPaBUIbHBIX
OTBETOB.

HNuTepakTuBHbie GopmMbl 00yUeHHs.

- OOcyxnenne B rpynmnax. ['pynnoBoe oOCyXJeHHE KaKoro-iuO0 BONpOCa HAMpaBlIE€HO Ha
HAXO0X/IEHNH MCTUHBI WM JIOCTH)KEHHUE JIYYILEro B3auMONOHUMaHUs. ['pynmnoBsie 00Cy:XIeHus
CHOCOOCTBYIOT JIyUIIEMY YCBOCHUIO M3y4aeMOro MaTepuaia.

- Muckyceusi. Kak mMHTepakTUBHBIN MeTOJ OOYy4YeHMs] O3HA4YaeT MCCIeJO0BaHUE WIHM pa3dop.
Y4eOHOHI AuCKyccuel Ha3bIBaeTCs lieJIeHANpaBlIeHHOE, KOJUIEKTUBHOE 00CYKeHNE KOHKPETHON
po0JIeMbl, COPOBOXKIAIOIIEECS OOMEHOM UIESIMU, CYXKJIEHUSIMHU, MHEHUSMH B TPYIIIIE.

- KosutokBuym. KomtokBuyM - B yueOHO-TEOPETUUYECKUX 3aHATUHN, MPEICTABISAIONINNA cOO0M
IPYyNIoBoe OOCYXJEHUE IOJ PYKOBOJICTBOM IIPENojaBaTelNsi JOCTaTOYHO ULIMPOKOIO Kpyra
po0JeM, HalpuMep, OTHOCUTEIBHO CAMOCTOSTEILHOIO OOJIBIIOTO pa3jela JEKIIMOHHOIO Kypcea.
- IIpoGaemnoe oOydyenue. B ycnoBusx mnpoOiaeMHOro 0Oy4eHMsI MPOMCXOAUT AKTHBHOE
OBJIaJICHUE JMYHOCTHIO TEMU IpHUEMaMH, Cloco0aMH, KOTOpble Hambojee XapaKTepHbI s
0001 TBOPUYECKON JEATEITHHOCTH.

VHHOBaIIMOHHBIE CMOCOOBI M METOJbl, HCIOJb3yeMble B 00pa3oBaTeIbHOM Mpoliecce
OCHOBAaHbl HAa WCMOJb30BAHUU COBPEMEHHBIX JOCTH)KEHHMH HAyKl M HWH(POPMALMOHHBIX
TEXHOJIOTHI ¥ HaIIPaBJIEHbI HAa MOBBIIIEHUE KAUeCTBA MOATOTOBKY ITyTEM Pa3BUTHS y CTYACHTOB
TBOPYECKUX CIOCOOHOCTEHl W  CaMOCTOSITEIBHOCTH (METOAbl MIpoOJeMHOTO 0OyueHwus,
UCCIIEIOBATEIbCKIUE METO/bl, TPEHUHTOBbIE (DOPMBI, PEUTHHTOBBIE CHUCTEMbI OOYYEHHUS U
KOHTPOJIS 3HAHUH | JIp.).



IIpe3deHnTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAUMHBIX CPEACTB -  CaMbIil
3 PEeKTUBHBIN CMOCOO0 JOHECEHUS BaXHOH HHPOPMAUUU TpPU MYONIUYHBIX BBICTYIUICHHUSX.
Cnaiia-ipe3eHTalMM C  HUCIHOJB30BAHUEM MYJIbTUMEIUHHOIO OOOpYAOBaHUS IO3BOJSIOT
3pPEKTUBHO U HAIJATHO MPEJACTaBUTh COJCpKAaHUE H3y4aeMOro Marepuaia, BBIICIUTh U
MPOUJUTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECeT MOYYUTEIbHYI0 HH(pOpMAIMIO, MOKa3aTh ee
KIIIOYEBBIE COJIep)KaTeIbHble MYyHKTHI. Vcmoiab30BaHME MHTEPAKTUBHBIX AJIEMEHTOB MO3BOJISET
yCUIUTh 3PGEKTUBHOCTh MYOTUYHBIX BBICTYIIJICHUH, SABIISIOMIUXCS YaCThO MPOohecCHOHATbHON
JESTEIIbHOCTH MPENo1aBaTes.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTh BeO-KOH(DEPEHIIUH, POBEICHIE OHJIAHH-BCTPEY WU
npe3eHTaunii dyepe3 HMHTEpHET B pEXUME pealbHOro BpeMEHH. Kaxaplii U3 Y4YaCTHHKOB
HAXOJUTCS Yy CBOEr0 KOMIIbIOTEpa (CpeAcTBa CBS3M), a CBA3b MEXKIY HUMH IOJIEPKUBAETCS
yepe3 MHTEpHET MOCPENCTBOM 3arpyKaeMoro MpuioXKEeHUs, YCTAHOBIEHHOIO Ha KOMIIbIOTEpE
Ka)X0r0 ydactauka (Zoom, Meet, Skype u ap.).

Buneoxondgepennusi — ceanc BuaeokoHdpepenicsszu (BKC) — 310 TexHomorus
WHTEPAKTUBHOT'O B3aMMOJICHCTBHS ABYX U 0oJiee YH4aCTHUKOB 00Opa3oBaTEIbHOIO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM PeXUME BPEMEHHU.

Hcnonp3yroTcss  MHTEpAaKTHUBHBIE  METOAbI  OOy4YeHHUS:  CUTyallMOHHbIE  3aJayH,
UCCIIEIOBATEIBCKUIT METOJ OOYYeHHUs, AETOBBIE WIPHI, IOJATOTOBKA M IyOJIMYHAs 3alIuTa
pedeparoB. Mcnonab3yroTcsi peHTUHIOBasi TEXHOJIOTHSI, TEXHOJIOIMH JUCTAHIIMOHHOTO 00Y4EHHUS.
Hcnonb3yloTcss MHTEpaKTUBHBIE METO/Ibl 00YUEHMSI: CUTYAl[MOHHbIE 3aja4u, UCCIIEI0BATEIbCKUN
MeTo 00yueHHsl, JeTTOBBIE UTPhI, IOJArOTOBKA U IMyOIMyHast 3amuTa pedeparos.

TexHos0orust 3JeKTPOHHOI0 00y4YeHHMsl (peanu3yeTcsi HpH TOMOIIM 3JIEKTPOHHOMN
uH(popMalnoHHo-o0pazoBarensHOM cpeanl (QNOC) COI'Y npu ucnons3zoBanuu pecypcos IbC,
IPY IPOBEIEHNH aBTOMAaTU3UPOBAHHOIO KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonb3yrorcss  OaJuIbHO-pEMTHHIOBas CHUCTEMa  OLIGHKM  3HaHWH, TEXHOJOTHUH C
NPUMEHEHHEM JTUCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHOM pabOTHl MOTYT MPOBOAMTHCS JAUCTAHIIMOHHO Ha OCHOBE JIOKAIBHBIX
HOopMaTUBHBIX akToB COI'Y.

- B umemsx peanuzanuM MHAMBUIYAIbHOTO MOAXO0JAa K OOYYEHHMIO CTYJIEHTOB,
OCYIIECTBIIIOUIMX Y4eOHBI mpolecc IO HWHAWBUAYAJIBHOW TPAaeKTOPHUM B  paMKax
UH/IMBUYaJIbHOTO paboyero IulaHa, U3ydeHHe JaHHOM IUCIHMITIMHBI MOXKET OCYIIECTBIIATHCS
yepe3 WHAMBHUIYyalbHblE KOHCYJIbTAllUM MPENojAaBaTeNis OYHO, B 4Yachl KOHCYJbTAlMH, IO
JNIEKTPOHHOM To4Te, a Takke ¢ ucrnonb3oBanuem Cisco Webex Meetings, miatdopmsr
JMCTaHIMOHHOTO 0o0y4eHnus: Moodle, muunblii kabuneT cTynenta Ha nmoptaie COI'Y, npyrux
anemenToB DUOC COI'Y.

7. YueOHO-MeTOANYECKOE o0ecnieyeHne CaAMOCTOSITeIbHON padoThl
CamocrosiTenpHas padoTa 00yJarOIMUXCs SIBISIETCS OJTHAM M3 BUJIOB YUCOHBIX 3aHITHI.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHUCTEMaTHU3aL1H U 3aKPETUICHUS NIOJyUYEHHBIX TEOPETUUECKNUX 3HAHUI U IPAKTUYECKUX
YMEHUH 00y4arolxcs CTy/I€HTOB;

— yri1yOJeHUs U pacIiupeHus TEOPETHUECKUX 3HaHU,

— (¢opMHpOBaHUS YMEHMH HCIIOJIB30BaTh HOPMATHUBHYIO, IMPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO U CHelHaIbHYI0 JTUTEPaTypy;


http://lms.nosu.ru/

- (GOpMUPOBAHUS CAMOCTOSTEIHPHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEATTU3alINN;

— pa3BUTHS UCCIICOBATEILCKUX YMEHUH.

CaMocrosiTenpHass padoTa OO0y4aroMIMXCs OCYIIECTBISICTCS HA MPOTSHKCHUH H3YUYCHUS
BCEH IUCLUMIUIMHBI B COOTBETCTBUM C YTBEPKICHHOW B Y4eOHOM IUIaHE TPYAOEMKOCTBIO U
COCTOMT H3:

- paboThI CTY/ICHTOB C JICKIIMOHHBIMH MaTepHallaMd, IOWCKA U aHalIM3a JIUTEepPaTypbl U
3JIEKTPOHHBIX KICTOYHUKOB MH(OPMALIMHU 10 33/1aHHOI TeMe;

- BBITIOJIHEHUS 3aJJaHHH [Tl caMOCTosATeNbHON paboTel B DUOC COT'Y;

- HM3y4EHUS TEOPETHYECKOrO0 W CTAaTHCTUYECKOTO MaTepuana JUisi TOIATOTOBKH K
CEMHUHAPCKHUM 3aHSITHSIM;

- IOATOTOBKH K 3K3aMEHY.

CaMocrtosiTenbHass paboTa CTYAEHTOB MPOBOAUTCS B BUJE MUCHBMEHHBIX JOMAITHHX
3aJaHuil (B TOM 4HCIIe, PA3HOYPOBHEBBIX 3aJaHMii), MOJATOTOBKH KOHCIIEKTOB IO TeMam
npakTH4ecKuX 3aHATUN. CTyIeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUs A CaMOCTOSITENIbHOMN
paboThl, ONB3YAICh TEOPETHUECKUM MaTepuaaoM (JIeKIUH, yueOHas JuTeparypa U UHTEPHET-
pecypcbl 1O JIaHHOW TeMe), IOCJIE€ Yero MPOBOAUTCS OOCYXKIEHHE JaHHOW TEMBI IO
PYKOBOJICTBOM ITPETIOaBATEIIS.

Bompocel, BEIHOCHMEIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas JiMTreparypa u
METOJIMYCCKUI MaTepHall 10 OPraHU3AIMH CaMOCTOSTEIILHON pabOThI CTYACHTOB OTPaKCHHI B
Y4eOHo-mMeToanueckoil kapre muctumuimabel (Tabn. 5.1.), a Takke Ha caiTe JUCTAHIIMOHHOTO
o0yuenust COI'Y mnomaznka cuctembl «kMOODLEY mo cepuike: http://Ims.nosu.ru/.

[To xaxmoil M3 TeM Uil CaMOCTOSTENbHOTO HW3YYEHHUs, IPHUBEICHHBIX B paboueit

nporpamMme, CTyYACHTaM CJIICAYCT CHa4dajlla MpOYUTATb PCKOMCHAOBAHHYIO JIUTCPATYPY U IIpU
HCO6XO,I[I/IMOCTI/I COCTaBUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHO)KCHHﬁ, TCPMHHOB, CBCHCHHﬁ,
Tp€6yIOHlI/IX 3alIOMHUHAHUA U SIBJIAOIINUXCS OCHOBOIIOJIATrakrOIIIMMHAU B 3T0171 TEMC.
[Ipu monaroroBke 3amaHuii TO CAMOCTOSITENBHOM paboTe CTyAEHTaM HEOO0XO0IUMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JIEKIUH, PEKOMEHAYEMYIO JTUTEPATYPY.
Jlns paciumpeHus 3HaHUM 0 JUCHUIUIMHE PEKOMEHIYETCS NCIIONIb30BaTh VIHTepHET-pecypehl:
MNpOBOAUTL HOHUCK B PA3JIMYHBIX CHUCTEMAX, TAKUX KakK 06H_II/IC IIOUCKOBBIC CHCTCMBI.
WWW.vandex.ru, WWW.QOOQ'G.I’U, a TAaKXKEC CIICOHUAJIBHBIC IIOUCKOBBIC CUCTCMBI.
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3agaHus AJ15 CaMOCTOAITEIbHON Pad0ThI CTYICHTOB 110 AUCHUIINHE
«BBeieHue B XMMHIO»

CamocrodaTrenbHas paboTa CTYAEHTOB, NMPEAyCMOTpEHHas y4eOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBATh 0oJiee TIITyOOKOMY YCBOEGHHIO M3y4aeMOro Kypca, (OpMHpPOBAaTh HABBIKU
UCCJIEIOBATEIbCKOM  pabOThl M OPUEHTUPOBATH CTYJEHTOB Ha yMEHHME MPUMEHSThH
TEOPETUYECKHE 3HAHMSI Ha TIPAKTHKE.

3amaHus JUIs CaMOCTOATENBHOM pabOThl COCTABISAIOTCS IO pasfeliaM M TeMaMm, II0
KOTOPBIM HE TMPEAyCMOTPEHbl ayIWTOpPHbIE 3aHATHS, JHUOO TpedyeTcss JAONMOJHUTENIBHO
npopaboTaTh U MPOAHATU3UPOBATh pacCMaTpUBAEMBIN IperojaBaTelieM Marepuan B oO0beMme
3aIJIAaHUPOBAHHBIX YaCOB.


http://dist-edu.nosu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

3amaHus 0 CaMOCTOATENBHOM padoTe MO AUCHUILTUHE MOTYT OBITh CIIEIYIOIUX BUIOB:

® KOHCIHEKTHPOBAHUE MIEPBOUCTOYHHUKOB U IPYTroil yueOHOM JInTepaTyphl;

e nmpopaboTka ywyeOHOro Martepuasna (MO KOHCIEKTaM JIeKIMA Y4eOHOH W Hay4HOM
JUTEepaType) M MOJArOTOBKA JAOKJIAJ0B Ha CEMHHApaX M MPAKTUYECKUX 3aHATHSAX, K
Y4YacCTHIO B TEMAaTUYECKUX JUCKYCCUSX U JEJIOBBbIX UTPaXx;

® BBINOJIHEHHE KOHTPOJIBHBIX pa0b0T, TBOPUECKUX (IIPOEKTHBIX) 3a/1aHU;

® pelieHue 3a/a4, BHITOJHEHNE XUMUYECKUX YIIPaKHEHU;

e paboTa ¢ TecTaMH U BONPOCAMHU Ul CAMOIIPOBEPKH;

® MOJETHPOBAHUE W/WIIM aHAIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIH;

® aHaNIM3 CTATHCTUYECKUX U (PAKTUUYECKUX MATEpUAJIOB, COCTABICHHE BBHIBOJIOB Ha OCHOBE
IPOBEICHHOIO aHAN3a | T.JI.

PesynpTaThl  caMoCTOSTENBbHOW  pabOThl  KOHTPOJUPYIOTCA — IIpernojaBaTesieM |
YUUTBIBAIOTCS NPH aTTECTallMU CTyJeHTa (3k3ameH). [Ipu 3TOM NpOBOJATCS: TECTHPOBAHUE,
9KCIPECC-ONPOC Ha CEMMHApPCKUX W MPAKTHUECKUX 3aHATHUAX, 3aciIylIMBaHHUE JIOKJIAJOB,
IPOBEPKA MUCbMEHHBIX paboT U T.1.

CamocrosTenbHass paboTa CTYIEHTOB BKJIIOYACT BBIOJHEHHE [IOMAIIHUX 3aJaHUN K
KaXI0MYy J1a00paTOPHOMY M MPAKTUYECKOMY 3aHATHIO. 3aaHUsl COAEPIKAT YCTHYIO MOJTOTOBKY
[0 TEOPETHYECKUM BOIIPOCAM, BBIIIOJHEHHE XHMUYECKHX YIPAKHEHHH, PEIIeHHe 3a/1ad I10
($U3UYECKON U KOJIJIOUTHON XUMHUH.

JUisi TOATOTOBKM K 3aHATHSIM CTYAEHTHI TIOJIB3YIOTCS y4eOHMKaMHU W y4eOHBIMHU
nocoOusIMH, yKa3aHHBIMM B CIIMCKE DPEKOMEHJIOBAaHHOM JHMTepaTypbl, a TakXe HHTEpHET-
UCTOYHHKaMU. Bce Mmeroauueckue MaTepualbl IMPEACTAaBICHbBI B CHUCTEME AMCTAHIIMOHHOI'O
o0yuennss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo ccbuike:
http://Ims.nosu.ru/).

MeTtoan4eckue peKOMeHAANH 110 HCIOJIL30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHil 00y4eHust

JIns u3ydeHus: JEKMOHHOIO0 MaTepuasna JUCHHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MyTBTUMEIUHHBIE) TEXHOJIOTHH, KOTOpPbIE HE OTPUIAIOT TPAAUIIMOHHBIC, IPOBEPEHHBIC
BPEMEHEM METOJbl MPENOJaBaHUs, HO, NpPU HSTOM, OHU TMOBBIIAIOT HATJAIHOCTD,
WH()OPMATUBHOCTh, OMEPATUBHOCTh B MoOJa4de HHGOPMAIUHU, MO3BOJISIIOT AKOHOMHUTH BpeEMSs
3aHITHUH.

Kaxxnoe mpakTtuyeckoe (ceMHUHApCKOE) 3aHITHE HMEET CBOW 0col0yio  (opmy
MPOBEJCHHUS, CBOIO METOJOJIOTHYECKYIO CIElU(UKY, YTO TO3BOJIAET pa3BUBaTh Yy CTYACHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk W MpodeccHuoHalbHbIE KoMMeTeHIuH. llocTaHoBKa
npoOJeMbl, pa3dop aKTyalbHBIX KOHKPETHBIX U THUINOTETHMYECKUX CHUTYaIldld, CO3/IaHUE
atMocdepsl auangora MeXIay MpenoaaBaTeNieM W TPYIION MO3BOJIAEeT paboTaTh WHIWBHIYAITHHO
W B MaJlbIX TPYIax, KOJUIEKTUBHO OOCYXKIAaTh OMNPEICICHHBIM TEMaMH MaTepuall, a TakkKe
WHUIIMUPOBATH CAMOCTOSTEIBHYIO padoTy CTyAeHTOB. [Ipy OCMBICICHUH COepKaHUS BOIIPOCOB
MPaKTUYECKHUX 3aHATHI TpecieyeTcs Meslb COOI0AaTh TPEEMCTBEHHOCTh B TPO(PECCHOHAITBHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJCHTOB.


http://dist-edu.nosu.ru/

Kontpons camoctosiTensHONW pabOTHl CTYAEHTOB NMPHU3BaH CHENATh IMpOIece 00ydeHUs
OoJiee 1EIOCTHBIM M opraHuyHbIM. Ero 3ajaua He ocTaBUTh 0€3 BHMMAaHUS Jake, Ha MEpPBBIN
B3IJISA]l, MAJIO3HAYUTEIIbHBIE BOIPOCHI.

KommnbrorepHoe TeCcTUpOBaHHE MO3BOJSET OCYIIECTBIATH UTOTOBBIA KOHTPOJIb 3HAHUI
CTyIeHTOB. TecTOBBII MaTepuan BKIIOYAaeT B ce0sl COJEp)KaHUE BOIPOCOB IO KAXKIOMY U3
0003HaYEeHHBIX TPOTrPAMMOI1 pa3/IeNoB.

Kaxnpiii Bompoc mpeamofiaraeT HECKOJIBKO BapHaHTOB OTBETOB, CpeIUd KOTOPBIX
UMEIOTCS a0CONIOTHO HEBEPHBIM, NPABWIbHBIA W B OOJBIICH WIM MEHBIICH CTENEeHU
pacKpbIBalOLMI CYLUIHOCTh BOIIpoca. B mpolecce KOMIBIOTEPHOIO TECTUPOBAHMS 3ajaya
CTYJICHTOB ONpEIENsIeTCs KaKk BbIOOp MPaBWJIBHOTO OTBETAa M3 MHOTOOOpas3us BapuaHTOB. B
TECTOBBIX 3aJaHUSX €CTh BOINPOCHI HAa COOTBETCTBHE. B Tmpoiiecce KOMIBIOTEPHOIO
TECTUPOBAHUs, 3aJada CTYACHTAa OMNPEACNsAeTCSs Kak BBIOOpP MPaBWIBHOIO OTBETa U3
MHOT000pa3usi BApUAHTOB.

Bompocel © Tembl, OTBOAMMBIC Ha BBIIOJHEHUE CAMOCTOATEIBHOW pPAaOOTHI IO
JTUCIUIIMHE, 8 TAK)Ke KPUTEPHUH OLIEHUBAHUS 1O KaXXKIOMY BHY pabOTHI coiepKarcs B paszelie
5 PIIA.

MeToauuyecKkue YKa3aHusd QJId oﬁyqamumxca 0 OCBOCHHIO JTUCHMIIJIMHBI

Bun yaeOHbIX 3aHATHI Opranu3zanus AesITEIbHOCTU CTYJEHTA

Jlexkuus [Tocemienue NEKIMOHHBIX 3aHATUN U KOHCIEKTHUPOBAHUE JIEKIIMOHHOTO
Mmarepuaiga SBISETCS HEAOCTATOYHBIM YCJIOBUEM JUIsl YCIIEHIHOTO
ycBOeHMsT AuCHUIUIUHBL. CTyIeHTy HEOOXOJUMO CUCTEMaTHYECKU
paboTaTth ¢ yueOHOM M METOIUYECKOW JINTEPATypoH, PeKOMEHIyeMOM
0 KaXJAOMy pa3/ieldy JIEKTOPOM, JOMOJHSSI KOHCHEKT JIeKIUI
HEOOXO/JMMBIMU TIOSCHEHHUSMH, YTOYHEHHUSMH ¥ TEPMHHAMHU TIO
uzydaeMoil teme. HeoOxonmMo mucaTh KOHCHEKTHI JIEKIHI: KpaTKo,
cxemartnyHo. IlocienoBaTenbHO (UKCUPOBAThH OCHOBHBIE MOJIOXKEHUS,
BBIBOJIbI, (DOPMYIUPOBKH, OOOOIIEHHS; MOMeuYaTh Ba)KHbIE MBICIH,
BBIJICJIATh KJIIOUEBBIE CJIOBA, TEPMUHBL. [IpoBEpATH TEPMUHBI, TOHATUI
C TOMOLIBIO  DHIMKIONEAWM,  CIOBapei, CIPAaBOYHUKOB  C
BBIUCBIBAHUEM TOJKOBaHUN B Terpaab. (OO003HAUUTH BOIPOCHI,
TEPMUHBI, MaTepHaj, KOTOPBIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MOMBITaTbCS HAWUTH OTBET B PEKOMEHAYyeMOW juTeparype. Ecnm
CaMOCTOSITENIbHO HE yJaeTcsl pa3oOpaThCcsi B MaTepuaje, HeoOX0IuMOo
chopMyIIMpoBaTh BOIPOC U 33JaTh MPENoAaBaTei0o Ha KOHCYJIbTAINH,
Ha NMPaKTHYECKOM 3aHSATHH.

IIpakTHyeckue [IpakTuyeckre  3aHATHS  NpU3BaHBl  HAy4YUTh  CTYyJEHTa
3AHATHSA CaMOCTOSITENIFHO paboTaTh ¢ y4eOHOH JHMTEpaTypoil, aHaIU3UpPOBATH
MaTepuai. B Hauane 3aHATHS PEKOMEHJIYeTCs PacCMOTPETh
COOTBETCTBYIOIIMH  TEOPETUYECKHM  Marepuasl.  3aTeM  HJET
MPaKTUYECKU pa30op M3ydyaeMoro Marepuaia, pelarTcs 3aJadd U3
IpPaKTUKyMa, pa30upaeTcs KaKIblii KOHKPETHBIHN TpUMep.
KomnokBuymbl HampaBiieHbl Ha yIIyOJIEHHE TEOPETHUECKUX
3HaHUH, (OPMHUPOBAHME TPAKTUUYECKUX YMEHUH M KOMIETECHIMH

(Ko/s1iokBHYyM)




o0y4aromuxcs, MpeayCMOTPEHHBIX MpOorpaMMoil AucuuriuHel. [Ipu
MOJArOTOBKE K KOJUIOKBUYMY HEO0OXOIMMO IOBTOPUTH JIEKIMOHHBII
MaTrepual Mo U3y4aeMou TeMe, U3y4nTh MaTepuall, pPEKOMEHIOBaHHBII
IIpenojaBareiieM II0 CIUCKaM JuTeparypbl. B mpouecce 3aHsaTHR
oOpalllaTh BHUMaHHE Ha MPAKTUYECKOE MPUMEHEHHWE TEeOpUHh M Ha
METOAMKY  PpEIIeHHs  THUIOBBIX  3a7a4  [podecCHOHATbHOU
JESTEIbHOCTH. YCTHBIA OMpoc TpeOyeT OT mpenojaBaTelis OOJbIION
NpeIBapUTEIbHON MOATOTOBKU: TINATEILHOTO OTOOpa CONEpIKaHHS,
BCECTOPOHHETO MPOJAYMBIBAHUS BONPOCOB, 3a4ad M [PUMEPOB,
KOTOpBIe OyIyT NPEJIOKEHBI, IIyTel aKTUBU3ALMH IE€ATEIbHOCTH BCEX
CTYIEHTOB TpyHIbl B MpPOLECCE IPOBEPKHU, CO3JaHUS HA 3aHATUU
JIEJIOBOM 1 TOOpOXkKenaTeTbHOW 00CTaHOBKH.

Paznuuarot (bpOHTAILHBIN, WHIUBUYaTIbHBIN u
KOMOMHHMPOBaHHBIN OIPOC.

OpoHTaNBHBIM  ompoc  mpoBoAuTcs B dopme  Oecensl
MPEINOJABATEINS C TPYIIION.

C mnomomplo (PpOHTATBLHOTO OMpoOca MperojaBareilb HMEET
BO3MOXXHOCTb IIPOBEPUTH BBINOJIHEHHWE CTYJIEHTAaMH JOMAIIHETO
3a/laHusl, BBIACHUTb TOTOBHOCTb TIPYIIbl K H3YYEHUIO HOBOTO
Marepuaia, ONpPeAeTUTh C(HOPMUPOBAHHOCTH OCHOBHBIX TOHSITHIA,
YCBOGHHE HOBOIO y4eOHOro Marepuana, KOTOpbIH ObLI TOJBKO YTO
pa3o0paH Ha 3aHSTUU.

WuauBuayanbHbIE  OOpOC  MpeAnosiaraeT  0OCTOSITENbHBIE,
CBSI3HBIE OTBETHI CTYACHTOB Ha BOMPOC, OTHOCSIIMICS K U3y4yaeMOMY
yueOHOMY Marepuany, MO3TOMY OH CIYXHUT BaXHbIM Y4EOHBIM
CPEICTBOM Pa3BUTHS PEYM, MAMSITHU, MBIIUJICHUS CTYAEHTOB. UTOOBI
cIeNnaTh TaKyl MpOBEpKYy Oosiee TIIyOOKOH, HEOOXOIUMO CTaBUTh
nepes CTyJJleHTaMH BOIIPOCHI, TPEOYyIOIMe pa3BepHYTOr0 OTBETA.

IInceMeHHbBIE
JAOMAIIIHUE 3aJdaHusd
(KOHCIEeKT)

3HAKOMCTBO C OCHOBHOM U JIONOJHUTENIbHOM JTUTEpaTypoil, BKIItOUas
CIIPaBOYHbBIE U3JaHUS, 3apyOeKHbIE HCTOUHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHHOB, CBEIEHUM, TpeOyIOIIMX 3allOMHUHAHUS U
ABISIIOIIMXCSL  OCHOBONOJIararoluMu B 310l Teme. CocraBieHue
KOHCIIEKTOB I10 IIPOYUTAHHBIM JTUTEPATYPHBIM UCTOYHUKAM U JIp.

[Ipy DOArOTOBKE K 3aHATUIO HEOOXOIUMO OPHEHTUPOBATHCS Ha
KOHCIIEKTBI JIEKLIUH, PEKOMEHYEMYIO JINTEPaTypy.

ITo xaxaou U3 TeM M1 CaMOCTOATEIBHOIO U3Y4YEHUS, IIPUBEICHHBIX B
paboueil mporpamme, cienyeT cHayajla IPOYUTaTh PEKOMEHI0BAaHHYIO
JUTEpaTypy M NpU HEOOXOIUMOCTH COCTaBUTb KPATKUH KOHCIEKT
OCHOBHBIX  TOJIOXKEHWH, TEPMHHOB,  CBEJIEHUH,  TpeOyromux
3alIOMMHAHMS U SBJSIOIINXCS OCHOBOIIOIATAOIIMMU B 9TOU TEME.

[nsa  pacmmpeHus 3HaHMM 0 JMCHUIUIMHE  PEKOMEHIYETCS
UCIIONIBb30BaTh IHTEpHET-peCypChI:

OPOBOJIUTh TMOUCK B PAa3IMYHBIX CHCTEMax, TaKuUX Kak oOImue
MIOUCKOBBIE CUCTeMbI: www.yandex.ru, www.google.ru, a Takxe
CIIELUAJIbHBIE [IOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTtposabHasi paGora
(mMcbMeHHasn)

Lenp KOHTpONBHOW paboThl - MPOBEpPKAa PAa3BUTHS HABHIKOB,
YCBOGHHUS U 3aKpeIUIeHUs] Marepuala, MOJTYYeHHBIX MpH H3y4YeHUU




JUCHUIUIMHBI, W BBIIOJHIETCS CTYJCHTaMH 33a0YHOTO OOYYEHHS.
Pabora BbINOIHAETCS 10 MHAWBUAYAIBHBIM 331aHUSIM MAIIUHOIIUCHBIM
WIM PYKOIHUCHBIM TeKCTOM. PaboTa naeT BO3MOXKHOCTb YCTaHOBMTH
CTENEHb YCBOEHUs MaTepuajla W YMEHUE [PUMEHITh 3HAHUI,
MOJIyYEHHBIE TpPH HW3YYEHHHM JTUCHUIUIMHBL. Pabora cmocobcTByeT
OBJIQJICHUI0 MaTepHalloOM, IPUBUBAET HABBIKM B CAMOCTOSITEIbHOM
peIIeHNH TPAKTHYECKUX BOIIPOCOB U B paboTe C IUTEPaTypoOil.

JIK3aMeH (YCTHBINH) OneHka OTBETa Ha SK3aMEHE IPOBOJUTCS B COOTBETCTBHH C
[Tonoxxenuem o OamIbHO - PEUTHUHIOBOW CHUCTEME OIICHKH 3HAHUU
ctynenTos COI'Y.

8. OueHouHbIe cpeacTBA AJIsl TEKYLIEr0 KOHTPOJISA YCIIeBAE€MOCTH, PYOe:KHOM aTTecTAlMU U
NPOMEKYTOYHOM aTTeCTALMHU 110 HTOraM OCBOCHMS JMCIUILTHHBI.

8.1. ®opmbl padoThl cTyaeHTOB. POpMbI pabOTHI: KOHCYJIbTAL[MH, MPAKTHUYECKUE
3aHATHUS,, PEUTUHIOBbIE  KOMIIBIOTEPHBbIE  TECTUPOBAaHHUS, CaMOCTOATEIbHBbIE  padOTHI,
VMHTEPAKTUBHbIE 3aHATHS.

8.2. Buabl KOHTPOJISI: TeKymMid (HAa NPAKTUYECKUX 3aHATHSX), MPOMEKYTOUHBIH
(MOAyIbHOE TECTUPOBAHUE), UTOTOBBIN (IK3aMEH ).

[IpoBepka kauecTBa YCBOEGHMsI 3HAHUI OCYILECTBISETCS HE TOJbKO B YCTHOW, HO U B
nucbMeHHOU Qopme. [IpoBenenne pasHbix 1o GopMe U Mo 00BEMy YCTHBIX M NHCBMEHHBIX
paboT AMCLUIUIMHUPYET CTYACHTA, AT MPEeroiaBaTelll0 OCHOBaHUE AJIsi OObEKTUBHOM OLICHKU
3HAHUM Ka)XJ0ro CTyJIEHTa IpU BbIBEACHUM CYMMapHOro Oaiia, IO3BOJISIET CTYAECHTY
IPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU 110 MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Ci1a0ble
CTOPOHBI, YTOOBI YYECTh UX IPU TOATOTOBKE K IK3aMEHY.

Bujibl TeKyIero KOHTpoJIs:

a) YCTHBIN ()POHTAIBHBIN WIIM MHAUBUIYAJbHBIM OIIPOC;

0) mMCbMEHHasi caMOCTOATEeNbHAsE KOHTPOJIbHAs paboTa;

B) YCTHOE M3JI0KEHUE COJIEPKaHUsl IPOYUTAHHOTO B paMKaxX CaMOCTOSTEIbHON paboThI;

I') YCTHOE BBICTYIIJICHHUE TI0 TeMe O0CYXIEHUS.

ITpoMeKyTOYHLIM KOHTPOIb

JucuumnirHa pa30outa Ha MOAYNH, KOTOpBIE MPEACTaBIAIOT COOON JIOTMYECKH 3aBEpLICHHBIE
4acTu pabouel MporpaMMmbl Kypca U SBISIIOTCS TEM KOMIUIEKCOM 3HAaHUW U yMEHHH, KOTOpbHIE
noJyiexar KOHTpoiro. KOHTpoab oCBOEHUS MOyJiel BKIIIOUAET B ce0sl TECTUPOBAHUS B paMKax
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMMoi AUCIUIIINHBIL.

B koHIIe cemecTpa NpOBOANUTCS KOHTPOJIBHOE MEPOIIPUATHE: IK3AMEH.

[IpoMexyTOUHBII KOHTPOJIb OCYILIECTBISAETCS 10 OAJUIbHO-PEUTUHIOBON CHUCTEME.

8.3. Mertoauka ¢QopMupoBaHusi pe3yJbTHpPYIOIIeidl oumeHkH. lrorosas oneHka
CKJIQ/IbIBA€TCSl KaK CpEJHEB3BEUIEHHAas IO pe3yjbTaTaM BCEX OIIEHMBAaeMbIX padOT Ha
IPOTSKEHUM CEMECTPA, Ky/la BXOAAT MOCELIEHUE JIEKIIUH U CEMUHAPOB, OTBETHI U JIONIOJHEHUS
Ha CEeMHHapaxX, KOHTPOJbHbIE pPaOOTHl (KOHTPOJIbHBIE Cpe3bl IO HWTOraM MOAYIsf),
JIOTIOJTHUTEIILHBIE OIIEHKH 10 pedepaTraM, CeMECTPOBBIH SK3aMEH.
3HaHus CTyJIeHTOB onleHuBatoTcs o 100-0amibHOI cucteme:
3a BBINOJHEHHUE 33/IaHUI TEKYLIEr0 M IMPOMEXYTOYHOTO KOHTPOJS CTYIEHT MOXeT HaOpaTh
MakcuManbHO 50 GayioB: 1Mo 25 6ayIoB 3a KaXKIbIi MOAYJb (MOYJIb BKJITIOYAET B ceOst paboTy
Ha NMPaKTHYECKUX 3aHATHAX U KOHTPOJIBHYIO paboTy).

@dopma TpOBEIEHMS UTOrOBOIO dK3aMe€Ha IO JUCLUIUIMHE «BBeneHue B XUMHIO» —

ycTHas. PesynbTHpyromias »K3aMEeHAallMOHHAs OIlEHKa OIpeaenseTcss B COOTBETCTBUU C
[Tonoxennem COI'Y 0 6amIbHO-PEUTUHTOBOM CHCTEME OIEHKH 3HAaHUM CTY/ICHTOB.




BAJIYIBHASA CTPYKTYPA OLHEHKMU.

Mumn. Makc.
KOJI-BO KO0JI-BO

Popma Konmpons 0aJJ10B 0aJJ10B

Texkywian oyenka cTyqeHTa B TeUeHHE |-8 HEAETH COCTOUT U3: 0 20

e  BrInmonHeHNEe MMChbMEHHBIX JOMAITHUX 3a/IaHUH 110 TEMaM
3aHSATHH U CAMOCTOSITEIILHOU PabOThI (KOHCIIEKTOB)
e [loaroroBka v OTBETHI HA MPAKTUYECKUX 3aHATUIX

(KOJIJIOKBUYMBI)
1-a pybescnaa konmponvnasa paboma (KomnvromepHoe mecmuposanue) 0 15
Texywian oyenka crynenta B redenue 10-18 nenenu coctout us: 0 20

e  BrinonHeHUE MMCEMEHHBIX JIOMAITHUX 33JaHHHA 110 TeMaM
3aHATUH U CAMOCTOSATEIBLHON pabOThI (KOHCIIEKTOB)

e [loaroroBka M OTBETHI HA TIPAKTHYCCKHUX 3AHATHUSIX
(KOJIJIOKBUYMBI)

2-1 pybercnan nucbMeHHAA KOHMPOIbHAA padoma (KomMnvlomepHoe
mecmupoeanue)

Hmozo 0 70

IIpumMepHbIe 3a]aHUA OLIEHOYHBIX CPEJACTB MO IMCHHUILIHHE

TemaTnka W 3amaHus s IMPAKTUICCKUX 3aHATUN MO JUCLUUILIMHE IpCaCTaBJICHLI B

paszene 5 PabGoueii mporpamMMsl.

KpnTepuifl OL€HKH YCTHOI'O H MUCbMEHHOI'0O OTBETA
Ha MPAKTHYECKOM 3aHATHH MO TUCHUIIJINHE (KOJ’IJ’IOKBI/IyMe)

Onenka

XapaKTepucTHKa 0TBEeTa

ConepkaHre OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIMPOCY, MOJHOCTBIO
packpbiTa B OTBETE TeMa, OTBET CTPYKTYPHPOBaH, JaHbl IPaBHIbHBIC
APTYMCHTUPOBAHHBIC OTBETHI Ha YTOYHAIOIIHWE BOIPOCH, ACMOHCTPHUPYCTCA
BBICOKHH YPOBEHb YYaCTHS B TUCKYCCHUH.

ConepikaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, IOJIHOCTBIO
packpeiTa B OTBETE TeMa, JaHbl MPAaBUJIbHBIE, apIyMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIIOLIME BOMPOCHl, HO HMEIOTCA HETOYHOCTH, TMpU ITOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEIHUIN YPOBEHD YUacCTHUs B IUCKYCCHUMU.

CopepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO TNPHU IOJIHOM
PacKpbITUM TEMbl HMEIOTCS HETOYHOCTH, JaHbl MpPaBWIbHbIE, HO He
apryMEHTHPOBAHHBIE OTBETHl HA YTOYHSIOIIME BONPOCHI, JEMOHCTPUPYETCS
HU3KUH YpOBEHb Y4acTHsl B JTUCKYCCHH, OTBET HECTPYKTYpPHPOBaH, WH(pOpMaIUs
TpYJHA JIJIsl BOCIIPUSTHS.

CopepxaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIIPOCY, HO TPHU IOJIHOM
PAacKphITUU TEMbl HUMEIOTCS HETOYHOCTH, JIEMOHCTpUpYeTCs ciiaboe BIajJeHue
KaTeropuaJIbHbIM allllapaTtoM, JaHbl NpaBUIbHBbIE, HO HE apryMEHTHpPOBaHHbBIE
OTBETHl HAa YTOYHSIOUIME BOIPOCHI, y4acTUE B AMCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMaIUs TPyAHA JJi1 BOCOPUSITHS.




Bonpocs! k py0eskHOi KOHTPOJILHOM padoTe

1. Oxcuppl. Knaccudukanus 1 HOMEHKIIATypa OKCHUIOB

2. XUMHUYECKUE CBOMCTBA KUCIOTHBIX OKCUJIOB

3. XUMUYECKUE CBOWCTBA OCHOBHBIX OKCHIOB

4. XUMHUYECKHEe CBOMCTBA aM()OTEPHBIX OKCHJIOB

5. Kucnotsl. Knaccudukanus 1 HoMeHKIaTypa KUCIOT

6. XUMHUYECKHE CBONCTBA KUCIIOT

7. OcnoBanus. Kiaccudukanusi ocHoBaHUM

8. XUMHUYECKHUEe CBOMCTBA OCHOBAHUM

9. AMdoTepHbIe THAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

10.  Comu. Knaccudukanust 1 HOMEHKIIATypa coyen

11.  Xumwuueckue CBOMCTBA coiel

12.  Kwucible u OCHOBHBIE COJTH

13.  3akon coxpaneHus maccel. OCHOBHOE CO/IEPIKaHUE aTOMHO-MOJICKYJIIPHOTO YYCHUS [

14.  Ilpocroe BeuecTBO U XUMHUYECKUM 3JIEMEHT

15.  3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOILICHUM

16.  Momnspnas macca. KonndecTBo BemiecTsa

17. 3akoH 00BEMHBIX OTHOIIEHUH. 3akoH ABoraapo. HopmanbHbie ycnoBus

18. VYHuBepcanpHbIli  Tra3oBbld  3akoH.  3akoHbl ['eit-Jltoccaka, boins-Mapuorra,
MenaeneeBa-Knanelipona

19.  Tlonstue sxBuBajieHTa. ®akTop 3KBUBAJICHTHOCTH. 3aKOH SKBUBAJICHTOB

20.  Crpoenmue aToma

21.  DHepreTHYecKOe COCTOSHHE IIEKTPOHA B aTOME

22.  KBaHTOBBIC UHCIIa

23. Ilpunuun Ilaynu. OnekTpoHHas CTPyKTypa aTOMOB U TEpUOAMYECKas CHCTeMa
AJIEMEHTOB

24.  W3otomsl

25. KoBanenTtHas cBs3b. MeTO1 BAJICHTHBIX CBSI3EH

26.  HemonspHas u onsipHast KOBaJICHTHAs CBSI3b

27.  Cmoco0b1 00pa3oBaHUsI KOBAJICHTHOH CBS3H

28.  Meron MOJEKYISPHBIX opOuTaneil

29.  VoHHas CBA3b

30.  BopoponHas cBs3b

31. OKHCIUTENbHO-BOCCTAHOBUTENBHBIEC TPOIIECCHl. METOT AJIeKTpOHHOTO Oananca. Meroa

HoJTypeakiuii (HOHHO-3JICKTPOHHBIN METOT)
IIpumepHBIe TECTOBBIC 32JaHUA

1. Vkaxure pPCaKknunu, KOTOPLIC MOTYT OBITH MPaKTUYCCKU OCYIICCTBUMEIL.
NaCl + Ba(NOs3), =

CuSO4 + NaOH =

KNO3 + NaOH =

CaCl,2+ Cr(OH)s =

2. OHpCIleJ'II/ITe, KaKHeC pCaKINU OTHOCATCA K PECaKIIUAM NOHHOTI'O O6MCHa.
2A1(OH)z = A1,03 + 3H.0

Fe + CuSO4 = Cu + FeSOg4

2AgNOs = 2Ag + 2NO2 + O3

BaC1; + KoCO3 = BaCOs3 + 2KC1



3. Ol‘[pe,I[eJII/ITe, KaKne peaKllMi HEBO3MOXKHO OCYIICCTBUTE.
2KNO3 + CuSO4 = Cu(NOg)2 + K2SO4

HC1 + NaOH = NaCl + H,0

NazS + ZnClz = ZnS + 2NaCl

Ca(NO3z)2 + Na2CO3 = CaCO3 + 2NaNOs3

4 Vkaxure pC€aKluu, KOTOPBIC HC MOI'YT 6BITI'> IMPAKTUYCCKHU OCYIICCTBHUMBI.
ZnClz + CuSO4 =

FeSO4 + NazSiOs =

KOH + HNO3 =

A1(NOs3); + KOH =

S.OHpeI[eJII/ITe, KaKne p€aKin HEBO3MOXXHO OCYHICCTBUTE.
2H3PO4 + 3Ca(OH), = Caz(POa)2 + 6H.0

H2SO4 + Cu(OH)2 = CuSO4 + 2H20

MgSO4 + CuClz = CuSO4 + MgCl

Zn(OH)2 + 2NaOH = Na»Zn0- + 2H,0

6. Kakue u3 conei IMOoABECPTar0TCA T'MAPOJIN3Y:
KCl1

BaSOq4

Na,COs3

CaCla.

7.Kakue u3 cosneit He OIBEpPraroTCs TUAPOTU3Y?
NazPO4

LiCl

AgCl

K2COa.

8. C Hanbosnbllel CKOPOCTHIO P KOMHATHOM TeMIlepaType MpOTEeKaeT peaKius
B3aUMOJICHCTBHUSL:

yTJIepo/ia ¢ KHCIOPOJIOM;

KeJe3a C pacTBOPOM YKCYCHOU KHCIIOTHI;

JKese3a ¢ CONISTHON KHCIOTOM;

pacTBOPOB TMIPOKCHIA HATPUSL U CEPHOI KHCIIOTHI.

9. C 6ombI1Iei CKOPOCTHIO UAET B3aUMOJICHCTBUE COISTHON KUCIIOTHI C:
Cu

Fe

Mg

Zn.

10. Conb cocraBa Fe(OH)2NO, umeet Ha3BaHue:
THIPOHUTPHUT XKeIe3a;

THJIPOKCOHUTPAT JKeJle3a,

JUTHAPOKCOHUTPAT XKeJle3a;

JUTUAPOKCOHUTPUT XKelle3a.

11. Tuapokcua Meu pearupyer ¢ paCTBOPaMH:
NaOH:;



HCI;
NazSOqy;
Fe(NO3)a.

12. Kakue u3 crneayronmx peakiui BO3MOKHBI?
Zn + HCI[;
Cu + H2S041;
Zn + NaCl[J;
Ag + Fe(NO3)3L].

13. Conb coctaBa FeEOHS nmeer Ha3BaHue:
rugpocyiabdur xenesa (111);
rugpokcocynbdun sxemesa (11);
rugpokcocynbduTt xenesa (11);
ruapokcocyibhu xenesa (11).

14. B xakoii cxemMe MOKHO OCYIIECTBUTH MpeBpaiieHus pacteopom KOH?
FeClz [ Fe(OH)s [1 Fex(SO4)3;
ZnCl2 0 Zn(OH), [J K2[Zn(OH)a4];
Ba [1BaO[] Ba(OH)z;
CuBr2[] Cu(OH); [JCuO.

15. Tuapodocdar maraus umeet GopMyIIy:
Mgs(POa)z;
MgHPOyg;
MgH2POgy;
Mg2HPOa.

16. Beibepure psiji, copepsKamid TOIBKO MIETOYH:
LiOH, CsOH, Ba(OH)2;
KOH, Cu(OH)2, Zn(OH)>;
AIOHSOg4, HCIO4, NaOH;
Mg(OH)z, Ca(OH)2, Sr(OH)z;

17. B xako# cxeme MOKHO OCYIIECTBUTH npeBpaiieHus: pactsopom NaOH?
FeCls [ Fe(OH)s [1 Fe2(S0a)s3;
AICI3 [ Al(OH)s [1 Na[AI(OH)a];
Ba [1BaO[] Ba(OH);
CuBr2[] Cu(OH), [ICuO;

18. T'mnpocynsdun xenesa (1) nmeer popmyy:
Fe(HSOs);
Fe(HCO3)2;
Fe(HS)z;
Fe(HSOa)2;

19. B xakoii cxemMe MOKHO OCYIIECTBUTE TpeBparieHus pacteopom NaOH?
FeClz [ Fe(OH)s [J Fe2(SOa4)3;
AICI3 [ Al(OH)s [ Na[AI(OH)a];
Ba [1BaO[] Ba(OH)y;
CuBr2[] Cu(OH), [ICuO;



20. Kaxoii n3 npoayKTOB peaKIUy MeTajlia ¢ a30THOM KHCIOTOW HEBO3MOXKEH:
NO,
NOs,
N2,
Ho.

IK3AMEH no nucnuminne «Beeaenne B XUMHIO».

DK3aMeH 10 JucCHUILIMHE «BBefeHue B XUMHIO» TPOBOJIUTCSA B YCTHOH (opme mo
OuieraMm, MPUMEPHBbIC BApUAHTHI KOTOPBIX MPEACTABJICHBI HA CANTE MUCTAHIIMOHHOTO OOYYCHHS
COI'Y. Dk3aMeHAIMOHHBIM OWJIET COIepKUT 4 BOIpoca: JBa TEOPETHUYECKHMX M JIBa
npakTuueckux. [lepBbie 1Ba Bompoca 3K3aMEHAIMOHHOTO OMJieTa SIBIISIOTCS TEOPETUYCCKUMHU U
OLICHUBAIOTCSI MAKCUMAJIBHO 110 S 0aJlJIOB KaKJbplid. TpeTuil Bompoc sK3aMEHAllMOHHOrO Oumiiera
MPEICTaBISIET COOOH XHMMHUYECKOE YIPaKHEHHE, 3a BBIMOJIHCHHE KOTOPOTO MAaKCHUMAaIbHO
BeicTaBisieTcss 10 GamnoB. YeTBepThlii BONPOC 3K3aMEHAIMOHHOTO OWMIIeTa — pacueTHas 3ajada,
peleHne KOTopoi oleHuBaercsi MakcuMmyMm B 10 6amios.

[TepedyeHb TeopeTHUECKHMX BOMPOCOB TaK)KE MPEICTABICH HAa CalTe IUCTAHIMOHHOTO
oOyuenus COI'Y. I[IpumepHble TpakTHUECKUE 3a/IaHUs SK3aMEHAIIMOHHOTO OujeTa (XMMHYECKUe
VIpaXHEHHUs] U PACUETHBIC 3a/1ayM) MPEJCTABICHBI B 3a/IaHUSAX JUISI CAMOCTOSITENIbHON paboTh
(tomarrHue 3aaHus) - (cM. caiT quctanuonHoro ooydyenus COI'Y).

BOITPOCHI K 9K3AMEHY no aucuuminHe

Oxcupael. Knaccudukaius 1 HOMEHKIIaTypa OKCUIOB

XHUMHUYECKHE CBOMCTBA KUCIOTHBIX OKCUIOB

XHUMUYECKUE CBOMCTBA OCHOBHBIX OKCHJIOB

XuMudeckue cBoMcTBa aM(pOTEPHBIX OKCHJIOB

Kucnotsl. Knaccuduxkanus 1 HoMeHKIaTypa KUCIOT

XHUMHUYECKUE CBOWCTBA KUCIIOT

OcHoBanust. Knaccugukanus ocHoBaHUM

XHUMUYECKUE CBOWCTBA OCHOBAHUI

AMpoTepHble THAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

0. Comu. Knaccudukanys u HOMEHKIIATypa coyei

1. Xummnueckue cBoICTBa coyeit

12. Kucrnble 1 OCHOBHBIE COJTH

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

14. TIpoctoe BeniecTBO U XUMUYECKHIA JIEMEHT

15. 3akoH MOCTOSIHCTBA cOCTaBa. 3aKOH KPAaTHBIX OTHOLLIEHUHN

16. Monsipuas macca. KonnuectBo BemecTna

17. 3akoH 00BEMHBIX OTHOIIEHUH. 3aK0H ABorasipo. HopmanibHbIE yCIoBUS

18. YHuBepcanbHbIi ra3oBblii 3aK0H. 3akonsl [ eii-Jlroccaka, boins-Mapuorra,
MenneneeBa-Knaneiipona

19. lonsTue sxBuBanenTa. akTop SKBUBAJICHTHOCTH. 3aKOH SKBUBAJICHTOB

20. Ctpoenue atoma

21. DHepreTHUECKOE COCTOSIHUE JICKTPOHA B aTOME

22. KBaHTOBBIC YHCIIa

23. Ilpunnun [laynu. DneKTpoHHas CTPYKTypa aTOMOB U MIEPUOINYECKasi CHCTeMa
3JIEMEHTOB

RBOooo~NoOwNE



24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.

N3otonbr

KoBanenTtHas cBa3b. MeTO1 BAJICHTHBIX CBS3EH

Henonspuas u nonsipHas KOBaJICHTHAs CBS3b

Crioco0b1 00pa3oBaHusi KOBAJICHTHOM CBS3H

Metoa MOJIEKYISIPHBIX OpOUTANICH

HNounnas cBs3b

Bonoponnas cBs3b

OCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHNS XUMUUECKUX PEaKLIUN
TepmoxuMuueckre pacyeéTsl

CKopocTh XMMHUYECKOH peakuuu

3aBHUCHMOCTb CKOPOCTH PEAKIIMU OT KOHLIEHTPALUH PEarupyrounuX BEIIECTB
3aBUCHUMOCTb CKOPOCTH PEAKIIMHU OT TEMIIEpaTyphl U MPUPO/Ibl Pearupyronmx
BEILIECTB

Karanms

CKOpOCTh peakluy B reTePOreHHbIX CUCTEMAX

HeoGpatumelie 1 00patumble peakiiui. XMMHUECKOE PABHOBECHE
Cwmenenue xumudeckoro papHoBecus. [Ipunnun Jle-Illatense . @akTopsl,
ONPEIEIAIONINE HAIIPABICHUE IPOTEKAaHU XUMUYECKUX PEAKLUI
TepMoaguHaMHUuecKHe BEIMYUHBL. BHYTpEHHSIS SHEPTUs U SHTANbIUSA
OHutponus u 3Heprust ['uboca

CranmapTHble TEPMOAMHAMUYECCKNE BETUYNHBI

Bona. Bona B mpupoae

XUMHUYECKHE CBOMCTBA BOJEI

Xapakrtepuctuka pactBopos. IIpouecc pactBopenus

CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU PacTBOPOB

PactBopuMOCT®.

Ocmoc

PactBopBI 351€KTPONIUTOB

Teopus 27IEKTPOIIUTUYECKON JUCCOLMAIIUN

Crenenp nucconanuu. Cuma 3J€KTPOIUTOB

KoncranTa gucconuamumn

CuIIbHBIE 3JIEKTPOIUTHI

HNoHHO-MOneKynspHbIE YpaBHEHUS

IIpoussenenue pacTBOPUMOCTH

Huccounanus Boabl. BogopoaHblil mokazaTenb

CwMmellieHre HOHHBIX PaBHOBECUI

I'mpponwus conen

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE TIPOLIECCHl. METOT 3JIEKTPOHHOT 0 OanaHca.
MeTton nonypeakiuii (MOHHO-3JI€KTPOHHBIA METO/).

ITPUMEPHBIE DK3AMEHAIIMOHHBIE BUJIETbHI

MuHHCTEPCTBO HAYKH U BEICIIero obpa3oBanus Poccuiickoit @enepannu

DenepanbHOE FOCYJAPCTBEHHOE OI0KETHOE 00Pa30BaTENIFHOE YUPEKICHHIE BBICIIIETO 00pa30BaHUS
«CeBepo-OceTHHCKMI rocyAapCTBEHHBIN yHUBepcUTeT nMeHn Kocta JleBanoBuva XerarypoBay

Kadenpa obmieli 1 HeOpraHUIECKOH XUMHUH
Hucuunnuna «BBeneHre B XUMHIO»
Hanpasnenue 44.03.05 [legarormueckoe o0pazoBaHue

BIWJIET Ne 1




1. Oxkcunsl. Knaccugmkanus 1 HOMEHKIIATypa OKCHUJIOB.
2. OCHOBHBIE MTOHSTHS U OTIPEICIICHHUS] XHMUYECKOW TEPMOTHMHAMHKH.
3. Hanucatb ypaBHEHHS peakiuii THIPOJIM3a B COKPAIIICHHOM UOHHOM BUJIC H
yKa3aTh, KaK B pe3ylbTaTe THIPOJIM3a M3MEHHIAch peakius cpeabl pH B pacTBopax
(I (S14%:0)11170.4 COJIEN: KzCOs, NaCIO, CUC|2, F6C|3, NaHS, Na3AsO4, KH2P04, NaHSO3,
4, Ckonbko MHIILTHIUTPOB 96 %-Horo (mo macce) pactBopa HoSOs(p=1,84 r/mu)
HY>KHO B3STh [yt ipurotoBienus 1 i 0,25 H. pacTBopa?

3aB. kadeapou, TOICHT

MUHHUCTEPCTBO HAYKH U BBICIIETO oOpa3oBaHus Poccuiickoit denepannn
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPESKACHUE BBICIIETO 00pa30BaHMs
«Ceepo-OceTHHCKHIA TOCYyJapCTBeHHBIN yHUBepcuTeT nMeHn Kocrta JleBaHOBHYa XeTarypoBay
Kadenpa obmeit u HeopraHmIecKOH XUMHUH
JucnuuimHa «BBeneHne B XMMHUIO»

Hanpasnenue 44.03.05 [legarormueckoe oOpazoBaHme

BUJIET Ne 2
1. XuMunyeckue cBOMCTBA KUCIOTHBIX OKCUJIOB.

2. 3axoH ['ecca. Pacuer sHTanmsmmii peakiuii.

3. HamucaTh ypaBHEHMsI peakluii THAPOIN3a B COKPAIICHHOM HOHHOM BHUJIC U yKa3aTh, KaK B
pe3yibpTaTe THAPONN3a U3MEHMWIACh peaknus cpeasl pH B pacTBopax cieqylOUIMX COJCH: HUTPAT
Hatpusi, pocdar HaTpusl, CYIbGUI KU, HUTPAT aAIFOMUAHKS, HUTPUT HaTpus, dropun prytu(ll),
Hutpar xenesa (1), amerar xampus

4. Jlo xakoro oobema cienyer pa3zdoaButh Bojoi 2,4 1 1,6 H pactBop HC1 nmns momyueHus
0,25 u. pactBopa?

3aB. kadenpou, TOIeHT

MuHHCTEpCTBO HAYKH H BhICIIET0 0Opa3oBanus Poccuiickoit ®enepannn
DenepanbHOE rOCYAapCTBEHHOE OIOPKETHOE 00Pa30BaTEIbHOE YUPEHKICHUE BHICIIEr0 00pa30BaHUs
«Ceepo-OceTHHCKHI rocyJapCcTBeHHBINH yHUBepcuTeT nMeHn Kocta JleBaHOBHYa XeTarypoBa
Kadenpa obmeit n HeopraHMIeCKOH XUMUH
JucnumnimHa «BBeneHue B XUMHUIO»

Hanpasnenue 44.03.05 ITegarormueckoe oOpazoBaHue

BUJIET Ne 3
1. XuMHuYecKkre CBOMCTBa aM()OTEPHBIX OKCHUIOB.
2. 3aBUCUMOCTH CKOPOCTH PEAKIINH OT KOHIICHTPAIUH PEAarupyroIIX BEIIECTB.
3. Hanucate ypaBHeHHsI peakuuil TUApPOJIM3a B COKPAIIEHHOM HMOHHOM BHJIIE U

yKa3aTh, Kak B pe3yJbTaTe THAPOIN3a H3MEHUIIACh peaknus cpeas! pH B pacTBOpax ciieayromumx
COJICH: HUTpAT HATpUs, HUTpPAT MEIH, CYIb(PUT Kayius, KapOOHAT aMMOHHS, aleTaT Kalus,
XJIOPHJ aMMOHUS, KapOOHAT HATPHSL, HUTPUT aMMOHHSL.

4. Yemy paBHa maccoBas noist H2S04 B ee 10 H. pactBOpe (p = 1,29)?

3aB. kadenpou, TOIeHT

MUHHCTEPCTBO HAYKHU ¥ BEICIIEr0o oOpa3oBanus Poccuiickoit denepanuu
DenepanbHOE FOCYJAPCTBEHHOE OI0KETHOE 00Pa30BaTENIFHOE YUPEKICHHIE BBICIIIETO 00pa30BaHUS
«CeBepo-OceTHHCKUI rocyapCcTBeHHBINH YHIUBepcuTeT MMeHn Kocra JleBanoBrda XerarypoBay
Kadenpa obmieli 1 HeOpraHUIECKON XUMHUH
Hucuunnuna «BBeneHne B XUMHIO»

Hanpasnenue 44.03.05 [legarormueckoe o0pazoBaHue

BUJIET Ne 4
1. XHMHYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB.




2.
3.

yKa3aTb, KaK

CKOpOCTh XUMHUYECKON PEAKIUH.
Hamucate ypaBHeHHMS peaknuii THAPOJIHM3a B COKPAIIEHHOM HOHHOM BHIE U
B pe3yJbTaTe TUAPOIN3a U3MEHIIACH PeakIus cpeabl pH B pacTBOpax ClIeqyrONux

COJIEH: (NH4)23, CoS04, szS, MnC|2, NazHPO,, Fez(SO4)3, CU(NOs)z, Li,S0s,

4,

3aB. kadeapou, TOICHT

Ckombko rpaMmmoB NaxC0s comepskutest B 500 mi 0,1 H. pacTBOpa?

Kpurepuu o1ieHKH 0TBeTa CTY/IEHTa HA JK3aMeHe

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT moy4daet 0-30 6aios.

Xapaxmepucmuka omeema

oannot

JlaH T1ONHBIM, pa3sBEpHYTBIM OTBET HA IIOCTABJICHHBIA BOIIPOC,
[I0Ka3aHa COBOKYIHOCTb OCO3HaHHbIX 3HaHUH 00 O0O0BEKTe,
MIPOSABIISAIONIASACS B CBOOOJHOM OINEPUPOBAHUU NOHATHUAMH, YMEHUU
BBIICJIUTh CYIIECTBEHHBIE W HECYLIECTBEHHBIE €r0 IPU3HAKH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3H. 3HaHue 00 00BEKTE
J€MOHCTpHpYETCs Ha (POHE MOHUMAHUS €ro B CUCTEME JaHHOW HayKH
U MEXIUCIHUIUTHHAPHBIX cBsized. OTBET popMynupyercs B TEpPMHHAX
HayKH, H3JI0KEH JIMTEPaTypHBIM S3BIKOM, JIOTUYEH, JI0Ka3aTesIcH,
JEMOHCTPHUPYET aBTOPCKYIO MMO3ULHUIO CTYIEHTA.

26-30

Jlan TONMHBIA, pa3BepHYTHI OTBET Ha IMIOCTABJICHHBIM BOMpPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAaHUK 00 OOBEKTe,
JI0KAa3aTEIbHO PACKPBITBI OCHOBHBIC TOJOXKEHHSI TEMbI; B OTBETE
IIPOCIEKUBAETCS JeTKas CIPYKTYpa, JIorTH4ecKast
MOCJIeI0BATEbHOCTh,  OTpaXKarollass CYIIHOCTh  PacKpbhIBAEMBbIX
TIOHSTUHN, TEOPUI, ABJICHHUN. 3HaHUE 00 O0BEKTE TEMOHCTPUPYETCS Ha
¢boHe TmMOHMMAHUS €ro B  CHUCTEeME JIaHHOM Haykdu U
MCKIAUCHUIIIIMHAPHBIX cBsaszeii. OTBeT W3IOXKEH JIMTCPAaTyPHBIM
S3BIKOM B TepMUHAX Hayku. MoryT ObITh OMYIICHBl HEIOYETHI B
OIpCaACIICHUU HOHHTHﬁ, HCIIPABJICHHBIC CTYACHTOM CaMOCTOSATCIIBHO
B IIPOIIECCE OTBETA.

21-25

JlaH TIOJHBINM, pPa3sBEpHYTBIM OTBET HA IIOCTABJICHHBIA BOIPOC,
[I0KAa3aHO YMEHHE BBIJCINTh CYHIECTBEHHBICE U HECYIECTBEHHBIC
NIPU3HAKKA,  [PUYMHHO-CIEACTBEHHbIE  CBsi3U.  OTBET  YETKO
CTPYKTYpUPOBaH, JIOTUYEH, WM3JI0XKEH B TepMUHaX Hayku. OJHaKO
JIONYIIeHbl He3HAYNUTENIbHbIE ONIMOKN MM HE0YEThl, UCIIPABICHHbIE
CTYJICHTOM C IOMOIIBIO «HABOSIINX)» BOIPOCOB MPENOAABATEIIS.

16-20

Jlan TONHBIA, HO HEAOCTATOYHO TIOCJIEI0BATENIbHBII OTBET Ha
MIOCTABJIEHHBIM BOMPOC, HO MPHU 3TOM IOKA3aHO yYMEHHE BBIJEIUTH
CYLUIECTBEHHBIE U HECYIIECTBEHHbIE NPU3HAKM W IPUYUHHO-
cieacTBeHHbIE CBsi3U. OTBET JIOTUYEH U M3JI0KEH B TEPMUHAX HAYKU.
MoryT ObITh AomymieHbl 1—2 OmMOKM B ONpPEAETICHUH OCHOBHBIX
MOHSTHH, KOTOpBIE CTYIEHT 3aTpyaHsETCS UCIIPABUTH
CaMOCTOSITEIJILHO.

11-15

JlaH HEnmoJIHBIA OTBET, JIOTMKA M IOCIEAOBATEIBHOCTD H3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapyIIeHus. JlonyIieHbl rpyoble OMIMOKU MpH
ONPEJIETICHUN CYIIHOCTH PACKPBIBAEMBIX MOHATHH, TEOPHUM, SBIICHUH,
BCIICJICTBUE HENOHUMAHUA CTYJAEHTOM UX CYLIECTBEHHBIX U
HECYIIECTBEHHBIX MPHU3HAKOB M CBsA3€il. B oTBeTe OTCYTCTBYIOT

5-10




BBIBOJIbI. YMEHHE PACKPBITh KOHKPETHBIC MPOSBICHHS 0000IIEHHBIX
3HaHWW He TMOoKazaHo. PedeBoe odopmiieHne TpedyeT MONmpaBoK,
KOPPEKIIUH.

JlaH HeMONHBIA OTBET, MPEACTABIAIOMUNA COO00W pa3po3HEHHBIC
3HaHUST 10 TEME BONpOcCa C CYUIECTBEHHBIMH OIIMOKaMU B
onpezaeneHusixk. I[IpucyrcTByroT (¢parMeHTapHOCTh, HEJIOTHUYHOCTH
u3noxeHusi. CTyJeHT HEe OCO3HAET CBS3b JAHHOTO MOHSTHS, TEOPUH,
SIBJIGHUS C IPYTUMU O0BEKTaMU AUCHUIUIHHBI. OTCYTCTBYIOT BBIBOJIBI,
KOHKpETH3allus U JI0Ka3aTeJIbHOCTh M3JIOkKEeHUs. Peub HerpamoTrHas.
JlomoHUTENbHBIE W YTOYHSIOUIME BOMPOCHI IMperojaBaTeisi He

1-4

OLICHKY

MPUBOIAT K

KOPPEKLHH
IIOCTaBJIEHHBIH BONPOC, HO U Ha JIPYTHe BOIPOCH! AMCHUIUINHBL.

OTBCTa

CTyJEHTa

HC TOJIBKO

Ha

He IMOJIYYCHBI OTBCTEI 110 0a30BBIM BOIIpoCaM U CHUIIJINHBI.

0

CTyneHTbl, MOJYyYUBUIME B XOJA€ TEKYLIEro M pyOexHOro KoHTpois 56-70 6amios,
ABTOMATUYECKU TOJIYYalOT YJIOBJIETBOPUTEIbHYIO SK3aMEHAllMOHHYIO OLieHKY. [lo HaOpaHHOI
CyMMe 0ajUIoB B TEUEHHE CEMECTpa CTYIEHT MUMEET IPaBO IMOJIyYUTh «aBTOMATUYECKU» TOJBKO

«yJIOBJIETBOPUTEIBHO»/ «3a4ET»

oo

«HGYI[OBJIeTBOpI/ITeJIBHO»/«HeBa‘leT)).

Hns

NoJIy4deHus1 0oJiee BHICOKOTO 0ajia («yIOBICTBOPUTEILHOY, «XOPOII0» MU «OTIUYHO») CTYJICHT
00s3aH SBUTHCS Ha DK3aMEH M CclIaBaTh dk3aMeH 1o mkaje ot 0- 30 6amioB B JIONOJHEHHE K
HAKOIUICHHBIM 3a ceMecTp Oayiam.
PesynpTHpyromas oleHKa CKJIaIbIBaCTCsl 1O COOTBETCTBYIOIICH
TEKYIICeH YCIIeBaeMOCTH, PE3YJIbTATOB PYOEIKHBIX aTTECTAMK U YCTHOTO OTBETA HA DK3aMECHE.
[lepecdeT MOJTYYEHHOW HTOTOBOM CyMMBbI Oa/UIOB TIO MPEIMETY B OLEHKY IMPOU3BOJUTCS II0
IKaje:
«oTIM4yHO» — 86-100 6amioB;
«xoportio» — 71-85 6anos;
«yJIOBIIETBOPUTEIBHO» — 56-70 Oaos;
«3auet» — 50-100 GamioB.
IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIHIT HA Pa3IHYHBIX dTaNax UX

(¢hopMupoBaHusi, oNUcaHUE MIKAJ OLlEHHBAHUSA

bopmyne ¢ yderom

YpoBenb ¢chopMHPOBAHHOCTH KOMIIETEHIM A

«MuHHMAJbHBIA «MMUHUMAJIBbHBIH «Cpennuii ypoBeHb» | «BbIcOkHii ypOBEeHb)
ypOBeHb YPOBEHB» (71-85 H6annoB) (86-100 6an10B)
He JOCTHTHYT» (50-70 6a1;108)
(menee 50 6a/110B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cchopmuposanvi. cghopmuposativl. cghopmuposativl. chopmuposatnbl.
3HaHHs OTCYTCTBYIOT, CdopmupoBanb 3HaHus  OOWMpHBIE, | 3HAHUSA TBEpABIE,

YMEHNA H HABKKH HC 6a3OBlile CTPYKTYpHI | CHCTEMHBIE. apryMeHTHUPOBAHHBIE,
3HAHUH. YMmenus HOCSIT | BCECTOPOHHHUE.

CpOPMHPOBAHEL. Ymenus PENpOYKTUBHBIN YMenus YCIIELIHO
(bparMeHTapHBbI U | Xapakrep, IIPUMEHSIFOTCS K
HOCSIT MIPUMEHSIIOTCS K | peuIeHHIo KaK
PENPOAYKTUBHBIN PELICHNI0O  TUIOBBIX | TUIIOBBIX,  Tak U
Xapaxkrep. 3aaHUM. HECTaHAAPTHBIX
JemoHcTpupyercs JlemoHcTpUpyeTcs TBOPUYECKUX 3aJaHUM.
HU3KUUI YPOBEHB | JOCTATOYHBIN JleMoHcTpUpyeTcs




CaMOCTOSITEJIbHOCTH | YPOBEHb BBICOKUI YPOBEHb
MPAaKTUYECKOTO CaMOCTOSITENIFHOCTH | CAMOCTOSITENIbHOCTH,
HaBBIKA. YCTOMUYUBOTO BBICOKast
MPAKTUYECKOTO alalTUBHOCTD
HaBBIKA. IIPAKTUYECKOTO
HaBBIKA
Onucanne KpuTepueB OLeHUBAHUS
OO6yuarommiics OOyuarommiicst OOGyuarommiics OOyuarommiics
ACMOHCTPUPYCT: ACMOHCTPUPYCT: ACMOHCTPUPYCT: JIEMOHCTPUPYET:
- CYLIECTBEHHBIE | - 3HaHUA | - 3HaHUe u
Y - r1y0oKue,
npoOensl B 3HAHUSAX | TEOPETUYECKOTO MMOHUMaHHe
BCECTOPOHHHE u
yuyebHOro Marepuana; | MaTepuaa; OCHOBHBIX BOIIPOCOB
apryMEHTHPOBaHHbIE
- JOMYCKAIOTCS | - HEMOJHBIE OTBETHI | KOHTPOIUPYEMOTO pry p
MPUHITATTAATILHBIC Ha OCHOBHBIE | 00BEMA 3HaHuA IPOrpaMMHOIO
OmMOKH TPU OTBETE | BONPOCHL, OIIMOKH B | IPOTPAMMHOTO Matepualia;
Ha OCHOBHBIE | OTBETE, Marepuaa; - TIOJIHOE TTOHWMaHHE
BOTIPOCHI, HEIOCTaTOYHOE - TBepABIC 3HAHHS | cympocTH "
OTCYTCTBYET 3HaHME U | IOHUMaHUE TEOPETUYECKOTO B3ANMOCRSI3H
MMOHUMaHHe CYIIHOCTH Marepuaa.
. paccMaTpUBaeMBbIX
OCHOBHBIX MOHATUH U | U3JaraeMbIX -CII0COOHOCTD .
KaTeropui; BOTIPOCOB; yCTaHaBJINBATh y | TIPOLECCOB 1 ABJICHIH,
-HEMIOHUMaHHUe - HEyBEpEHHbIE U | OOBSICHSTH CBs3p | TOTHOC 3HaHHC
CYIIHOCTH HETOYHBIC OTBETHI HA | MPAKTHUKHA W TEOPHWH, | OCHOBHBIX IIOHATUH B
JIONOJTHUTEIbHBIX JIOTIOJIHUTEIIbHbIE BBISIBJISATh paMKax 00CYKIaeMbIX
BONIPOCOB B PaMKax | BONPOCEL npo(T;HBopeqm, 3aaHmi;
3aJJaHUH; - HE/I0CTaTOYHOE | IPOOIeMbl u
. ’ A P - CIIOCOOHOCTh
- OTCYTCTBHE YMEHWUS | BJIQJICHUE TEHJICHIINH PA3BUTHS;
" yCTaHaBJINBATh u
BBINOJIHATh JUTEPATypPOH, - TOpaBWIbHBIE U
NPAKTHIECKUE PEKOMEHI0BAHHOM KOHKPETHBIE, Ge3 | OOBACHATH CBA3b
3aJJaHMs, pOTrpaMMOii rpyOBIX OHIMOOK, | MPaKTUKHU U TEOPUH;
PEyCMOTPEHHBIE JVICIIMTUTAHEI, OTBETHI Ha | - JIOTHYECKHU
HpOFpaMMOﬁ - YMCHUC oe3 FPY6BIX IIOCTAaBJICHHBIC MOCJICIOBATEIIBHEIC,
JVCIIATUTHHBI, OmoOoK pemaTh | BOPOCHI; CONePKATEBHEIE,
- OTCYTCTBHE | IPAKTHUECKHUE - yMEHue pemaThb
KOHKPETHBIC "
TOTOBHOCTH 3aJlaHuA, KOTOpBIE | MPaKTHYECKHE
MCUEPITbIB 17§
(crtocobHOCTH) K | ClIeJyeT BBIIOJIHUTD. | 3aJjaHuf, koToppie | MCHCPTIPIBAIOIINC
JIMCKYCCUH U HU3KYIO CIICyeT BBIMIOIHUTE; | OTBCTHI Ha BCC
CTETEHb - BJIQJICHUE OCHOBHOM | 3aJaHus, a  TaKxKe
KOHTAKTHOCTH. JUTEpaTypoOH, JONIOJTHUTENbHBIE
PEKOMEHI0BaHHOM BOTIPOCHI
TIporpamMmon HK3aMEHaTopa;
FMCHHTITIHET, eHHe emaTh
- HaJIN9IHe ™ p
cOBCTREHHO MPAaKTUYECKHE
000CHOBaHHOI 3aJlanns,
MO3ULIUU no | - CBOOOJHOE
00CykK/1aeMbIM YICTIONB30BaHME B
BOIPOCAM. OTBETax Ha BOIPOCHI
Bo3MoxHBI
MaTepHuasoB
HE3HAYUTENIbHBIE .
PEKOMEH1I0BaHHOM

OTOBOPKH 5!




HETOYHOCTHU OCHOBHOI1 u
PacKpbITUN JIOTIOJTHUTEIILHOM
OTACIBHBIX JIUTEPATYPHIL.
MIOJIOXKCHUH
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTH
OTBECTAax.
Onenka Onenka Onenka Onenka
«HEY/10BJIETBOPHUTE
LHO» /HE 329TeHO «y10BJIETBOPUTEJIbH «xopouo» / «OTJIMIHOY /
0» / «3aYTEHO» «3aYTEHO» «3aYTEHO»

9. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne TUCIUIIIUHBI (MOIYJIsT)
a) OCHOBHasl JINTepaTypa:

. Jlyneiiko T.I'., Benenue B oOuryro xumuto: yueOHuk./ Jlyneiiko T.I'. - PoctoB w/Jl :
N3n-Bo FODY, 2010. - 232 c. - ISBN 978-5-9275-0763-4 - Tekcr : anexkrponnsiii / DbC
"KoncynpTaHT cTyneHTa":[caifr]. - URL :

https://www.studentlibrary.ru/book/ISBN9785927507634.html .

OO6mas u Heopranuveckas xumusi: yuyebnoe mocodbue / B.B. Jlenucos, B.M. Tananos,
N.A. lenncona, T.W. [IpoBoBo3oBa; nox pex. B.B. /lenncosa, B.M. Tairanosa. — PocTos-
Ha-Jlony: ®enukc, 2013. — 576 c. : wi1., cxeM., Tabu. — (Beiciee oopa3zoBanue). —Pexxum
noctyna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=271598
OOmast 1 HeopraHuueckass XMMHUs: yd4eOHbIN cnpaBouHuK / cocT. A.®. I'yceBa, U.H.
Atmanckux, JL.U. banmuna, U.E. Aaumuna u np. — ExarepunOypr: M3maTenbcTBO
VYpanbckoro YHHUBEPCUTETA, 2012. — 80 c. — URL:
http://biblioclub.ru/index.php?page=book&id=239713

. Huxonbckuii, A. b. Xumus: yueOHUK U npakTukyM ais By3oB / A. b. Hukonbckuii, A. B.
CyBopoB. — 2-e u3z1., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 507
c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-03930-6. — Tekcr : 31eKTpOHHBIH //
3BbC HOpaiit — URL: https://urait.ru/bcode/450360

CyBopos, A.B. O6mas xumus : yaeonuk / A.B. CyBopos, A.b. Hukonbsckuii. — 6-€ u3m. —
Cankr-IlerepOypr : Xumusaar, 2020. — 624 C. -
URL.:https://biblioclub.ru/index.php?page=book&id=599264

Esnokumosa, B.II. Heopranuueckas xumus yueOHO-MeToInYecKkoe Tmocooue:/
B.IL.LEBnokumoBa ; CeBepHblii (ApkTHueckuil) ¢denepanbHbli yHHBepcuTeT uM. M. B.
JlomoHocoBa. — Apxanrenbsck : CeBepHbIi (ApKTHUECKHUil) (enepaabHbIii YHUBEPCUTET
(CADY), 2014. — 111 ¢. — URL:https://biblioclub.ru/index.php?page=book&id=436337

0) 1oNoJIHUTE/ILHAS JIUTEepaTypa:

. Xumust: yueOHuk 1uist By30B / FO. A. Jlebenes, I'. H. ®anees, A. M. I'onyGes, B. H.
[TamoBaur ; mox obmiei pemxakmueii . H. ®aneesa. — 2-e u3j., mepepad. u jgomn. —
Mockgsa : M3narensctBo HOpaiit, 2020. — 435 ¢. — (Bsicmiee oopazoBanue). — ISBN
978-5-534-02453-1. — Texcrt : anekrponnsiit // ObC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450175



https://www.studentlibrary.ru/book/ISBN9785927507634.html
http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=239713
https://urait.ru/bcode/450360
https://biblioclub.ru/index.php?page=book&id=599264
https://biblioclub.ru/index.php?page=book&id=436337
https://urait.ru/bcode/450175

8. Bposuna, C.B. OkuCIUTEIEHO-BOCCTAHOBUTEIBLHBIC PEaKuu: yueOHoe mocoodwue : [16+] /
C.B. BnoBuna, T.P. Cadpuymnuna, 3.H. Hypuesa. — Mockga; bepnun: Jlupexr-Menua,
2020. - 101 c. wui — Pexum  gocryma:

.. 110
http://biblioclub.ru/index.php?page=book&id=576777

IIOAIIUCKCE. -

B) IporpamMMHoe obecniedenue u Murepuer-pecypcnbl

ObecnieueH  JoCTylm K  COBPEMEHHBIM  NPOQECCHOHATIBHBIM  0a3zam
WH()OPMAIMOHHBIM CIIPABOYHBIM M IMOMCKOBBIM cucTeMam (oudimoreka COI'Y):

1. DnekrtponHas Oubnmuoreka paumccepranmu u aBtopedeparoB PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcuterckas oubnmmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snextponnas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. VYuumepcanbHas 0a3 mannbix FEast View (https:/dlib.eastview.com).
Khetagurov; [Tapons: Khetagurov

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

6. OBC «}Opaiit» - oOpa3oBarenbHas cpefia, BKIIOYAOIIas BUPTYaIbHbIA YUTAIBHBIN 32
y4eOHMKOB U y4eOHBIX TOCOOMI OT aBTOPOB M3 BEAYIIMX By30B Poccuu 1o BceM HamlpaBiICHUSM
U crienuansHoctaM (Www.biblio-online.ru)

JTAaHHBIX,

Jloruu:

7. UudopmarimonHo-mpaBoBoii moptain «I"apant» (http://www.garant.ru/ ).
8. CripaBounast mpaBoBas cuctema Koncynprant [Lmroc (http://www.consultant.ru/ ).

CocraB JIMIEH3HOHHOI'0 X CBOOOIHO pacnpocrpansieMoro nnporpaMmMmHoOro
oﬁecneqe}mﬂ, B TOM 4YHUCJI€ OT€CYECTBCHHOI'0 NIPpOM3BOACTBA

Ne i/ HaumenoBanue Ne norosopa (JuneH3us)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
> 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot

' 04.2016 T.

AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
1. nporpammHoe ooecrieuenue | 14.03.2019 r, nponnena no 2021 r.

KasperksyTotalSecurity

[Tporpamma aniss OBM «bank | Pazpabotka cory CBuIeTENBCTBO 0
8. BOIIPOCOB JUIsI KOHTPOJIS TOCY/IapCTBEHHONM PETUCTPALMA TMPOTPAMMBI IS

3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)

CiscoWebex- Cucrema | OOO AiictexnoroBop Ne J[83-2020 ot 10.08.2020-
9.

MIPOBE/ICHNS] BEOMHAPOB. 10.08.2021 1.

Cucrema moucka TeKCTOBBIX | Ne795 or  26.12.2020  (meWcTBUTEIEH 10
10. 3aMMCTBOBaHUMI 30.12.2021r) ¢ 3AO «AnTtu-Ilnaruary

«Antunnaruar.BY3»

[Mporpammuoe obGecneuenne | CBOOOAHOE MporpaMMHOE obectieuenue (0eccpoyHo)
11 TUIS pEeIaKTHPOBAHUS

' xumuyeckux  Gopmya  Isis

Draw

12 Cucrema tectupoBaHus | Ne468 oT 03.12.2013 HII CynrarynuH
' Sunrav WEB Class P.T.(6Geccpouno)
DJekTpoHHas OUOIMOTEKA https://dvs.rsl.ru
1. | auccepranuu u aBTOpedeparos Tpebyercs peructpanus B 6MOIHOTEKE

PI'B(JB/] PI'B)

cory



http://biblioclub.ru/index.php?page=book&id=576777
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/
https://dvs.rsl.ru/

ObC"VYuuBepcurerckas Oubamoreka | https://biblioclub.ru

(dapManeBTUYECKOMY 00pa30BaHHUIO,
a TaK)Ke 10 €CTECTBEHHBIM M TOUYHBIM
HayKaM B II€JIOM.

2. | ONLINE" Tpebyercs peructpanuss B OuOIMOTEKE
cory
9BC «Hay4nas anektponHas | http://elibrary.ru.
3. oubimoteka eLibrary.ruy» TpebOyercss peructpamuss B OHOIHOTEKE
cory
4 VuuBepcanbHass 06a3 manneix East | https://dlib.eastview.com
" | View Jlorun: Khetagurov; [Tapons: Khetagurov
ObC  «Koncymprant  cryaeHTtay | http://www.studentlibrary.ru
Crynenueckas anektponHas | TpeGyercss peructpauuss B Oubimoreke
5 oubimoreka 1o wmeaunuHckoMy U | COI'Y

OBC «Opaiit» - obpaszoBatenpHas | Www.biblio-online.ru

yuTanbHbli  3anm  ydyeOHukoB u | COI'Y
6. | yueOHBIX TOCOOMI OT aBTOPOB W3
BeAylIux By30B Poccuum 1o Bcem
HAIpPaBJIEHUSAM U CIIELUATbHOCTAM

cpeda, BKIIOYamomas BHUPTyanbHbIH | TpeOyercs peructpanusi B Oubimoreke

10. MaTepuaibHO-TeXHHYeCKOe o0ecnieyeHre TUCIUIITHHBI (MOIYJIs)

Y4eOHble ayTUTOPUH AJISI IPOBEICHUS 3aHATHH JIEKIMOHHOTO TUIA, CEMHHAPCKOTO
THUIIa, KypCOBOTO IIPOEKTHPOBAHHMS (BBIMOIHEHHUS KyPCOBBIX Pa0OT), TPYIIOBBIX U
WHIIMBHUIYaJIbHBIX KOHCYJIBTAINH, TEKYIET0 KOHTPOJIS U TPOMEXYTOUHOH
aTTecTallly, a TAK)Ke CaMOCTOSTENbHON paboThl 00yJarOInXCs:
IIPEToIaBaTeIbCKUM CTOM, CTYJ, CTOJIBI U CTYJIbS AJIS 00YJarOLIXC .
Oo6opynoBanue: MIHTepaKTUBHOE MYJIbTUMEAUNHOE 000PYI0OBaHHE (JI0CKa,
MIPOEKTOP), MEPCOHABHBIA KOMITBIOTEP B KOMIUIEKTE C POTPaMMHBIM
obecrieueHreM, BBIXO/IOM B ceTh VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
uHpOpManOHHO-00pa3oBaTesbHy0 cpeay COI'Y.

[porpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema tectuposanus Sunrav WEB Class (beccpounoe I10);
[TporpammHoOe obecnieyeHue sl peJakTHPOBaHUS XUMUUecKuX Gopmyn Isis Draw
(Beccpounoe I10); KoncynpranT miroc; CuctemMa MOUCKa TEKCTOBBIX
3auMcTBOBaHUM «AHTUIUIaruaT.BY3»; [Iporpamma ans O9BM «bank BonpocoB [u1st
koHTpoJs 3HaHUiY; Cisco Webex; MOODLE; neMoHCTpaliiOHHBIE U Y4€OHO-
HarJsgHbIe TOCOOus (BUICONPE3CHTAITH).

Poccuiickas ®enepanus,
362025, PectrybOmnmka
Cesepnas Ocetust —

Ananus,
ropox Binagukaskas,
yi. BaryTuHa,
oM 44-46, yueOHbII
kopryc Ne 7,
aya. Ne 603

JlabopaTopun: KOMIBIOTEPHBIE KIACCHI JJIs TIPOBEICHHUS TEKYIIET0 KOHTPOIIS U
MIPOMEKYTOUHON aTTECTALNH, a TAK)KE CAMOCTOSITEIbHOM PabOThl 00yHJarOIINXCA:
MIPETo1aBaTeIILCKUH CTOM, CTYI, CTOJBI U CTYINbS IS 00YJarONIXCsl.
O6opynoBanue: THTEpakKTHBHOE MYJIbTUMEIUITHOE 000pyIOBaHue (JIOCKa,
MIPOEKTOP), KOMITBIOTEPHI TSI KOMITBIOTEPHOTO KJlacca B KOMIUIEKTE - C
MIPOTrPaMMHBIM 00€CIIeYeHHEM, BEIXOZO0M B CETh VIHTEpPHET U 10CTYIIOM B
JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTebHyto cpeny COI'Y;

[Iporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cucrema TectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHOe obecnieueHne A peIakTUPOBaHUI XUMUIecKuX opmyn Isis Draw
(beccpounoe T10); KoncynsranT mitoc; CructeMa moucka TeKCTOBBIX
3anMcTBOBaHUH «AHTHIUTArHaT.BY3»; Ilporpamma mmst OBM «bank BOnmpocoB s
koHTpoJst 3HaHM»; Cisco Webex; MOODLE; neMoHCTpalimoHHbIe B yaeOHO-
HarJIsAIHbIe TOCOOUS (BHICOTPE3CHTAITH).

Poccuiickas @eneparus,
362025, Peciybnuka
CeepHas OceTus —

Ananus,
ropoj Bnagukaskas,
yi. BaryTtuna, nom 44-
46, yueOHbIH KopITyc Ne

aya. Ne 614



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=

BubnnoTeka, B TOM YHCIIe YUTATBHBII 3a1: CTONBI M CTYJbS IS 00yJaroIiXxcs,
KOMIBIOTEPBI B KOMIUIEKTE — C TIPOrPaMMHBIM 00ECIIEYEeHHEM, BBIXOIOM B CETh
VHTEepHET U OCTYNOM B 3JIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
cory

IMporpammuoe obecreuenne: Windows 7 Professional; Office Standard 2016; 7-zip;
WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoucynsranT mmtoc; Tapant; Cisco Webex;
MOODLE.

DBbC»Ynusepcurerckas 6ubnmunoreka ONLINE» https://biblioclub.ru

ObC «Koncynbrant cryaerrtay http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

DnekrpoHHas 6ubimoTeka auccepranuu u aBropedeparos PI'E(OB/] PI'b)
https://dvs.rsl.ru

3BC"VYuusepcurerckas 6udanoreka ONLINE" https://biblioclub.ru

OBC «Hayunas anextporHas oubimoreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas @enepanus,
362025, PeciybOnuka
Cesepnas OceTust —

Ananus,
ropoa BrnagukaBkas,
yi. Leperenmn/Barytuna,
oM 16/19, yueOHbIit
kopiryc Ne 6

JlabopaTopus OOmiei 1 HeoOpraHWIeCKOH XUMHH IJIS IIPOBEICHUS 3aHATHHA
CEeMHMHApCKOTO THIIA, Ta00PATOPHBIX 3aHATH, KypCOBOTO ITPOCKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX PadOT), TPYNIOBEIX U HHANBULYATIbHBIX KOHCYIBTAINH, a
TaKKe CaMOCTOSTENbHON paboThI 00YJaIOIIUXCS: TPENOAABATEIbCKUI CTOM, CTYI,
CTOJIBI ¥ CTYJBS U 00YYaIOIINXCS, Tab0paTOPHBIE CTOJIbI, KJIACCHAS JIOCKA.
OOopyznoBaHue: HHTEPAKTUBHBIA MYJIbTHMEIUIHBIN KOMIUIEKC (TIPOEKTOP, TOCKA),
HOYTOYK, KOJIOHKH, NIEPCOHAIbHBIA KOMIBIOTEP C MPOrPaMMHBIM OOeCIIeUeHHEM,
BBIXO/IOM B Ce€Th VIHTEpHET U IOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpasoBarensHyto cpeay COI'Y.

[porpammuoe obecneuenue: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[TporpammHOe oOecnieyeHue A1 peJaKTHPOBaHUS XUMUIecKuX Gopmy Isis Draw
(Beccpounoe I10); KoncynpranT miroc; CuctemMa MOUCKa TEKCTOBBIX
3auMcTBOBaHUMU «AHTUIUIaruaT.BY3»; Ilporpamma ans O9BM «bank BonpocoB [uist
koHTpois 3HaHUY; Cisco Webex; MOODLE; neMoHCTpaninOHHBIE ¥ YI€OHO-
HATJISTHBIC TIOCOOUS (BUACOIPE3CHTALINS).

JlabopaTtopHoe obopymoBanue: YueOHO-1ab0paTopHbiid KoMinieke "O0ras u
HeopraHuyeckas Xumus" — 2 miT.

Ikad BerTsKHOM ¢ ogBog0M Bojibl 1B HBK - 2 miT. pH-MeTp-MHUIIIHBOIBTMETD
«pH-150MW»- 2 mr.

pH-metp-mummuBonsT™MeTp «pH-150MA»- 1 mit. Kanopumerp "Oxcnept 001K" — 1
mrt. Becsl anammtnaeckne SHINKO HT 84CE - 1 mt. Konnykromerp «3Jkcmepr -
002-6H» -1 mr. kad cymmmeaerit SNOL - 1 m.

Memranka marautHas [19-6110 ¢ mogorpeBom - 1 wmt. Becsr anexrportbie EK-300i
-1 . Becsr maboparoprasie BM5101 -1 mt. Mukpockon «buomam» -1 mt.
Bopsaas 6ans — 1 mr.®@otomerp poroanekrpuueckuit KOK-2 — 1 mr.dotomerp
¢doroanexrpuuecknit KOK-3-01- 1 mt. Moromep N-510 crarmapTHbIil — 1 mr.
Harpesarenpras mnta ES-H3040 — 1 mt. CeTeBoit BcTpsxuBaTenb- 1 mT.
Iotenrmomerp P-307- 1 mr. Becbt «CAS»- 1 mir.

Tepmocrat TC/120 CI1VY- 1 w. LHentpudyra OIH -3- 1 mr.

Poccuiickas ®@enepanus,
362025, PecryOmnmka
Cesepnas Ocetust —

Ananus,
ropoj BragnkaBkas,
yi1. Barytuna, nom 44-
46,
yaeOHbIi kopiryc Ne 7,
aya. Ne 609



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=#_blank

11. JIuct 00HOBJIeHHS/aKTyAJIN3AIUN



