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[Tporpamma cocraBieHa B cOOTBeTCTBUU ¢ DenepabHBIM rocyIapCTBEHHBIM 00pa30BaTEebHBIM
craggaproM 1o HanpaeieHuio 44.03.05 Ilemarormueckoe oOpa3zoBanue (C AByMS NpOoQHIAMH
MOJATOTOBKH), YTBEPKIECHHBIM MPHKa30M MuHHCTEepcTBa 00pazoBaHusi U Hayku Poccuiickoit denepanuu
oT «22» ¢espans 2018 r. N 125 (3apeructpupoBan MuHucTepcTBoM roctuninu Poccuiickoit denepanun
15 mapra 2018 r., peructpanuonssiii Ne 50358), ¢ ©3MeHEHUsAMHU, BHECEHHBIMU IIPUKa30M MUHHCTEpCTBA
HayK{ ¥ BBICIIEro oOpa3oBaHus poccuiickoir Deaepannn oT 8 deBpans 2021 r. Ne 83 (3apeructpupoBan
MunucrepctBoM toctuimu Poccutickori deneparuu 12 mapra 2021 1., peructpanronHbii Ne 62739),
npuka3oM MUHHCTEpCTBA HAYKH U BbIciIero oOpa3oBanus Poccuiickoii @enepanuu ot 26 Hos0ps 2020 r.
No 1456 (3apeructpupoBan MunuctepctBoM roctuiuu Poccuiickoit @enepauuun 27 mas 2021 r., Ne
63650) «O BHeceHMM H3MEHEHUW B (enepalibHbIE TOCYIapCTBEHHBIE O0pa30BaTEIbHBIC CTAHIAPTHI
BBICIIETO 00pa3oBaHUs», Y4eOHBIM IUJIAHOM TOJATOTOBKM OakanmaBpa 1o HampasieHuto 44.03.05
[lenarornueckoe obOpazoBanue (C ABYMs NMPO(UISIMH TOATOTOBKH), YTBEPKICHHBIM YYEHBIM COBETOM

OI'bOY BO «COI'Y» ot 27.04.2023 1., mpotokoia Ne 9.

CocraButens: Araesa @.A., noueHT Kadeapsl 00l 1 HEOPTraHUIECKONH XUMHH.

Pabouas npoecpamma oucyuniunel npunama 6 cocmage 0CHO8HOU NPOPecCcUOHANbHOU 00PA308aMENbHOL
npocpammul peueHuem yueHo2o cogema (npomoxoi Ne 9 om 27.04.2023 2.)



1. Crpykrypa u od0masi TPyJ10eMKOCTh TUCIHIIIMHBI
Obwas mpyooemrocms OUCYUNIUHBL 8 3a4eMHbIX eOuHUYax -6, akademuueckux yacax -216

Ounas dhopma oOyueHus

Kypc 1
Cemectp 1
Jlexum 36
[IpakTrueckue (ceMHUHAPCKUE) 3aHATHS 18
JlaGopaTopHbIe 3aHATHS 36
Koncynbranuu

HToro ayAuTOpHBIX 3aHATHNA 90
CamocrositenbHas paboTa 90
dopma KOHTPOJIS: -
9K3aMeH 36
3ayer -
OO0111ee KOJIMYECTBO YACOB 216

2. Ileau ocBOeHUs IMCHUTIMHBI

LlenssMu OCBOEHUS AUCIUATUTMHBI «OO0IIast XUMHSD) SIBISIOTCS:

OcBoeHHE TEOPETUYECKMX OCHOB COBPEMEHHOW XUMHH, €€ METOAOJOIMYECKHX I10/X0/I0B,
(dbopMHpoBaHUE TPEICTABICHUS O BO3MOXHOCTH NPHUMEHEHHs] 3aKOHOMEPHOCTEH W METOJOB XUMHH B
npodeccuonansHoi aesarenpHocTu npenogasatens xumuu (I[IC:  01.001 IpodeccruonanbHblii cTaHgapT
«[lemaror (memarormyeckasi IESTEIBHOCTh B Cdepe TOUIKOIBHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpeaHero oOmiero oOpa3oBaHus) (BOCHUTATENb, YYUTENb) YTBEPKACHHBIH MPHUKA30M
MuHuCTepcTBa TpyIa M COIUAIBHON 3amuThl Poccuiickoit @eneparuu ot 18 HosiOps 2013 1. N 544H
(3apeructpupoBaH MunucrepctBoM toctuiuu  Poccuiickoit ®@enepanun 06  npekabps 2013 r.,
peructparmonHsii N 30550); 01.003 «llemaror mOMONHHUTENHFHOTO OOpa3OBaHHS AETEH M B3POCIBIXY,
YTBEPKICHHBIN MMPUKa30M MUHHUCTEPCTBA TPY/Ia U COLMAIBHOMN 3amuThl Poccuiickoit denepanuu ot 8 ceHTA0ps
2015 r. Ne 613n (3apeructpupoBan MunucrepctBoM roctuimu Poccuiickoit @enepanim 24 centsiops 2015 r.,
peructparorHblii Ne 38994).

3. Mecrto aucuunaunsl B crpykrype OIIOII 6akanaBpuara
Jucuumnmmba «OOmas xumus» oTHocutes K brioky 1 Jductummussl (Moxynu) OO6si3aTenbHON
gactu 51.0.08.01
Jucuumnnuna «O0mast XumMmush» npeiHazHaveHa Juis 0akanaBpos | kypca no Hanpasienuto 44.03.05
[Temarornyeckoe oOpa3oBanue (¢ AByMsl TMpOQWISIMU TMOATOTOBKH). B mporecce uzydeHus ydeOHOM
JUCLUUIUIMHBL CTYJIEHTHl MONy4yaroT Oa3uCHbIe 3HAHUS, HEOOXOAMMBIE MAJS JIy4lIero MOHUMaHUA H
YCBOEHHUSI y4eOHOro Marepuajia o BCeM XMMHUYECKUM JHUCLUUIUIMHAM, a TaK)XK€ METOJMKE MpenoiaBaHus
XMMUH, N1€aroruuecKoi MpaKTUKH.
[Ipu ocBoeHMM JaHHOW JUCHMIUIUHBI CTYJEHT CMOXET IPOJIEMOHCTPUPOBATh 0000IIEHHBIE
TpyaoBsie pyHkmu (TD):
1. Tlemarorumyeckasi 1eATEIbHOCTh MO MPOESKTHUPOBAHUIO M peanu3alii 00pa3oBaTeNIbHOIO Mpolecca
B 00pa3oBaTEeNbHBIX OpPraHMU3ALMUAX JOMIKOJIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIETo,
cpennero obmero oopazosanus (OTD 3.1. I1C 01.001);
2. lleparormyeckas  JAEATENbHOCTb IO  TPOEKTHUPOBAHUIO M peaju3allid  OCHOBHBIX
obmeo6paszoBarenbHbIX porpamm (OT® 3.2, TIC 01.001).
3. IlpenonaBaHue 1O JOMOJHUTENBHBIM oOImIeoOpa3oBaTenbHbiM Mporpammam (OT® 3.1. TIC
01.003).



4

Jnst m3ydenuss pucuurinHbel "OOmas Xumus'" HEoOXOIUMBI 3HaHUS, YMEHUS W KOMIICTEHIIUH,
MOJIy4eHHBbIE 00YYaIOMMMUCS B KypCce XUMUU CPEIHEN IMIKOIBI B COOTBeTCTBHH ¢ TpeboBanusiMu OI'OC

cpenHero (IMoJIHOro) 00IIero oopa3oBaHusl.

Jlyist ocBOCHUS TaHHOW y4eOHOW AUCIMILTUHBI CTYJCHT JTOJIKEH:
3HaTh: OCHOBBI XUMUU U (QU3HUKH T10 IPOrpaMMe CPEAHETO (TIOJIHOTO) O0IIero 00pa3oBaHus;
YMeTh: NPOBOIUTH PACUETHI C UCTIOIB30BAHUEM MOHATHH «PAaCTBOPUMOCTEY, «MacCOBas JIOJIsl BEIIECTBA
B pacTBope», pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIU OJIHO M3

BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH), pacueThl Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTa

peakuuu, €Ciii OJTHO U3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEIECIIEHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEIIECTBA, PacuéThl MAacCOBOW WJIM OOBEMHOM JOJHM BBIXOJA NPOAYKTA PEAKIMH OT TEOPETUYECKH
BO3MOJKHOI'0, pacuéThl MAacCOBOM J10JIM (MACChl) XUMHUYECKOTO COEJUHEHUS B CMECH.
Bananers: MeTogamMu NpOCTEHIIMX XHMUYECKHMX PAcUETOB C MCIIOJIB30BAHMEM PAa3IMUHBIX CIIOCOOOB
BBIPQKCHUS KOHUEHTPALMU DPACTBOPA, KOHCTAHT XMMHYECKOTO DPABHOBECUS M CKOPOCTU XMMHYECKON

peaKuy.

4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCHHUILVIMHBI (KOMIIETEHIIUH 00y4aloumerocs,
(¢opmupyembIe B pe3yabTaTe 0CBOCHHS IMCHUIIIHHBI (MOZYJINA)
OOmmM CcpencTBOM KOHTPOJISL SIBISIETCS BBEJCHHAs B YHHMBEPCHTETE OalTbHO-PEHTHHTOBAs
crcTeMa OLIEHKH YCIIEBaeMOCTH CTYJICHTOB CIIELUAIIUTETA U HANlpaBJIeHUH OakaiaBpuarta.
N3yuenne nucuuiuiiHbl «BBenenue B XumHiO» ImpennosnaraeT (OpPMUPOBaHME Yy CTYJIEHTa

CJIEYIOIINX KOMITETEHIIUH:

Oo6menpodeccuonansusie kommnereHuu (OI1K):

HaumenoBanue |Kox u HaumenoBanue| Kox W HamMeHOBaHME  WHIMKATOpa  JOCTUIKECHUS
KaTeropuu obmenpodeccuonans | odmenpodeccuonanbuoi komnerenuuu (MOIIK)
(rpymiel) HOM KOMIIETEHIIUN
obuienpodeccro (OIIK)
HaJTBHBIX
KOMIIETEHLINI
Pa3pabotka OIIK-2 3naer: opraHuzanuioo o0pa3oBaTENBLHOIO TIpollecca B
OCHOBHBIX U Crniocoben 00pa3oBaTeNbHBIX OpPraHU3alysiX pa3HOro TUMA U BUJAA, B
JOTIOTHATEIBH YIaCTBOBATH B CTEIUANBHBIX 00pa30BaTEIbHBIX YUPEKACHUSIX PA3HOTO
IX paspaboTKe TUINa; TPeOOBAHNUS K OpraHU3aIMK OOLIETo, CIeNUaIbHOTO,
a TakKe UHTerpupoBaHHOro oOyuenuss iun c OB3;
00pasoBaTeLH OCHOBHBIX 1 METOABl M TEXHOJOTMH NPOEKTUPOBAHUS OCHOBHBIX U
BIX MPOTPaMM AOTIOJTHATCIILHBIX JIOTIONTHATENBHBIX ~ 00pa30BaTeNbHBIX ~ MPOTPaMM U
00pa3oBaTesbHbIX WHIWBUAYaIIbHBIX 00pa30BaTeNbHBIX MapuIpyToB
IPOTPaMM, oOyuaromuxcs; HOpPMAaTHUBHBIC JIOKYMEHTHI,
pa3pabGaThIBaTh perinaMeHTHpyolme TpeboBaHUs K  CTPYKType U
OTIENBHEE X COJIEP’KaHUIO OCHOBHBIX u JIOTIOJTHUTEITHHBIX
o0pa3oBaTeNbHBIX  HPOrpaMM, CHOCOObI  ajanTaluu
KOMITIOHEHTHl (B
MPOrpaMMBbI TUIst yUaImuXxcs c 0co0BIMU
ToM —HucIe ¢ 00pa3oBaTeNbHBIMU MTOTPEOHOCTAMU
HCIOJIb30BaHNEM Ymeert: MIPUMEHSATH METOJIbI " TEXHOJIOTHIO
UH(POPMAIIHOHHO- NPOEKTUPOBAHMUS  OCHOBHBIX U JIOMOJHHUTEIbHBIX
KOMMYHHUKaIHOHH O6pa30BaTeJ'IBHBIX nmporpamMM; BJIAACTHb M€TOJII/IKOI71 u
BIX TEXHOJIOTHIA) TEXHOJIOTUEH IPOEKTUPOBAHUS O6IZ8.30B3.TCJ‘IBHBIX
nporpaMM; TPUMEHSTHh JCSATEIBHOCTHBIA TMOIXOA K
3a/ladyaM TpOeKTUpoBaHUs B cepe oOpa3zoBaHUS, B TOM
quciae  CIEeUUAJbHOTO  O0pa3oBaHMS;  aHAIM3UPOBATH
CTPYKTYPY OCHOBHBIX, JIOTIOJTHUTEITHHBIX




00pa3oBaTeNbHBIX MPOTPaMM

Baaneer: MIPOEKTUPOBAHNEM OCHOBHBIX u
JONOJHUTEIBHBIX ~ 00pa3oBaTENBHBIX  MPOTPaMM |
pa3paboTKOil HAyYHO-METOAWYECKOTO O00eCHedeHus: HX
peanM3anuM;  y4acTHeM B pa3pabdOTKe  HaydHO-
METOAMYECKOTO obecrieueHHs 00pa30BaTEIbHBIX
IIPOTPaMM; OIBITOM AJANTALUK MIPOTPAMM JUIS yUaITHXCS
¢ 0cOOBIMH 00pa30BaTEIHHBIMH TOTPEOHOCTIMU

Hayunbie ocHOBBI
enaroru4ecKoi
NEITEILHOCTU

OIIK-8
CrocobeH
OCYIIIECTBIIATh
[eJarorn4ecKyro
NIeATENbHOCTD

HA

OCHOBC CIICHHHAJIbHBIX|

HaY4YHbIX 3HaHUHI

3Haer: COBpPEMCHHBIC O6pa3OBaTeJ'IBHI)I€ TCXHOJIOTHH,

neaaroruni4cCKuc, CaHUTAPHO-TUTUCHUYCCKUC,
OPrOHOMHUYCCKHUE, OCTCTUYCCKUC, IICHUXOJIOTHYECKHE U
CIICIHUAJIbHBIC TpC6OBaHI/I$I K AN JAKTHICCKOMY

obecrieueHno U odopmileHHIO KabuHera (iabopaTopuu,
MHOTO Y4eOHOro MOMEMICHHUS); METOAMKY HPHUMEHEHHS
TEXHUYECKUX CpeACTB OOy4yeHMs, HH(POPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH, AIIEKTPOHHBIX
o0pa3oBaTeNbHBIX U UHQOPMALMOHHBIX  PECYPCOB,
JIVCTAaHIIMOHHBIX ~ OOpa30BaTENbHBIX  TEXHOJOTMHA |
JIEKTPOHHOTO 00y4YEeHHMsI; CYLTHOCTH Ipolecca 00yueHus,
coJepKaHusi 00pa3oBaHMs, METOJOB OOy4eHus, Gopm
opraHu3anuu oOy4yeHMsl, AMAarHOCTUKHM 3HaHUM, yMEeHHH,
HABBIKOB;  METOJWKY  INPHUMEHEHHUS  DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX U UHPOPMALMOHHBIX  PECYPCOB,
JIVCTAaHIIMOHHBIX ~ O0pa30BaTENbHBIX  TEXHOJOTMHA |
UIEKTPOHHOIO  OOyuYeHMs, €CIM MX HCIIOJIb30BaHUE
BO3MOXKHO JJIsI OCBOEHHsI y4eOHOro TpeamMmera, Kypca,
JUCLUTUIMHBI

YMeer:  aHaIM3MPOBaTh  IMPHMEPHBIE  MPOTPAMMBEI,
OLICHUBATh U BBIOMpPATh Y4EOHUKH, y4yeOHbIE U y4eOHO-
METOAMYECKUE TOCOOHS, IEKTPOHHBIE 00pa30BaTelIbHbBIC
pecypchl U MHbIE MaTepHaIbI;

aHANM3UpPOBATh MPOBEACHWE YYEOHBIX 3aHATHH U
OpraHU3alMI0 CAMOCTOSTEIBHON PabOThl O0YyUarOIIUXCS,
BHOCHTh KOPPEKTHBBI B pabodyi0 NporpaMmy, IUIaH
u3yuyeHus:  y4eOHOro  mpenMeTa, oOpa3oBaTelbHbIE
TEXHOJIOTUH, 3aJaHusl JJIs CaMOCTOSTEIbHOH paboThI,
COOCTBEHHYIO MTPO(HECCHOHAIBHYIO JeSITEIbHOCTD;
KOHTPOJIMPOBATh  BBIMOJHEHWE TPEOOBAaHWH  OXPAHBI
TPyZa; aHAJIU3UPOBaTh M YCTPAHATh BO3MOXKHBIE PHCKH
KU3HU M 3710pOBbIO 00ydYaromuxcsi B ydeOHOM KaOHWHETe
(;mabopaTopuu, THOM y4eOHOM OMEIIEHUH )
o0ecrneunBaTh COXPaHHOCTh u s¢dexTrBHOE
UCIIOJIb30BAHUE y4EeOHOro 00OpYNOBaHMsA; HMCIOJIB30BATh
METOABl ¥ TPHUEMBl peIIeHUs pacuyeTHBIX  3ajad;
NPUMEHATh 00pa3oBaTeIbHbIE TEXHOJIOTMH B Yy4eOHOM
mporecce, B TOM  4YHCIEe TPH  HEOOXOIUMOCTH
OCYILIECTBIISITh JJIEKTPOHHOE OOYYEHHE; HCIOIb30BaTh
negarornyecku  oO0OCHOBaHHBbIE (OPMBI, METOABI U
NpPUEMBl OpraHMU3allUU JAEATENIBHOCTH OOYYaIOMIUXCS C
Y4eTOM  OCOOEHHOCTEH  MpemnoaaBaeMoro  y4eOHOTo
npeaMerTa, 3a/1a4 3aHATHUS, BUJa 3aHIATUS

Bnageer: HaBblkamMu BecTH Y4eOHYIO, TUIQHMPYIOIIYIO




JOKYMEHTAIHIO, HaBbIKaMU npodeccuoHalIbHOTO
camMo00pa3zoBaHus MPETOAaBaTeNs;
METOJIaMU OCYILIECTBJICHUS MeIaroruueckoi IMOAIEPKKH,

COIIPOBOKICHHUS, YCTaHOBJICHHUS KOHTaKTOB u
B3aNMO/JICHCTBHS C OPYyTUMU cyOBbekTaMu
00pa3oBaTeNFHOTO MPOIIECCa;

MIepBOHAYAIbHBIMU HaBbIKAMU OpraHu3alu

IeJarornyeckoi padboTel ¢ 00yUJarOLMMUCS;

HaBBIKAMHM ~ OPraHM3ald  Y4eOHO-HCCIIeIOBATEILCKON
paboThI 0OyJAOIIUXCS;

OCHOBAaMHM NPUMEHCHHS B MPAKTHUYECKOH ESITEIbHOCTH
IMPUHOHUIIOB PALMOHAJIBHOI'O MCIIOJIB30BAaHUSA IMPUPOAHBIX
PECYPCOB M 3aIIUTHI OKPY)KAIOIIEH CpeIbl.

B pe3yabTare 0cBOCHUS IUCHUILINHBI 00yYAIONIUIICS T0JIKEH .

3HaTh.

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

COCTaB, CTPOCHME W XHWMHUYECKHE CBOWCTBA OCHOBHBIX MPOCTBIX BEIIECTB U XHUMHUYECKUX
coenunenuii (OITK-2; OITK-8);

KJIaCChl HEOPTaHUYECKUX COCTMHEHHI, METOJIbI MX MOJy4YeHUs1 U xummuueckue cBoiicta (OIIK-2;
OIIK-8);

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

TEOPHIO PACTBOPOB U CITOCOOBI BBIPAXKEHHUS KOHIIEHTpaluu pactBopos (OITK-2; OITK-8);
3aKOHOMEPHOCTH HW3MCHEHHUS (PU3NKO-XHUMUYCCKUX CBOMCTB MPOCTBIX W CJIOXKHBIX BEIISCTB B

3aBHCHUMOCTH OT IOJIOKEHHSI COCTABIAIOMMX UX 31eMeHToB B [lepuonnueckoii cucreme (OIIK-2;
OIIK-8).

YMeTh:

— IPUMEHATH TEOPETUUECKHUE 3HAHMS JIJIs peLICHUs] KOHKpETHbIX 3a1a4 B xumuu (OIIK-2; OIIK-
8);

— nmosb30BaThes Tabnuued MeHneneeBa, TaOnMueld pacTBOPUMOCTH U PsIOM  HampsKEHUH
metamios (OITK-2; OTIK-8);

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

— COCTaBISTH (POPMYIIBI BEIECTB U ypaBHeHHs: xumuieckux peakimii (OITK-2; OITK-8);

— JI0Ka3blBaTh C IIOMOIIbI0 XUMHYECKHX pEaKlIUid XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
Bemect (OITK-2; OTIK-8);

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

Biaagern.

HaBBIKAMHU PEIICHHS KOHKPETHBIX TEOPETUUECKUX M dKCIIepuMeHTanbHbIX 3a1ad (OI1K-2; OITK-8);
TEOPETUYECKUMH METOJIaMU OIHMCAaHUs CBOMCTB MPOCTBIX M CJOXKHBIX BEIIECTB HAa OCHOBE
AJEKTPOHHOTO CTPOEHMSI MX aTOMOB M TMoJjiokeHHsd B Ilepumonmyeckoil cucreMe XMMHUYECKHUX
annementoB (OITK-2; OITK-8);

METOJIOM CHCTEMAaTHU3allui CBEJEHUI O CBOMCTBAX XMMHUYECKUX 3JEMEHTOB U UX COCAMHEHUU Ha
ocHose Ilepuonnyeckoii cuctemsl 3ementoB I.11. Menneneera (OITK-2; OITK-8);

METOJJaMH MIPOCTEHIINX XHUMHUYECKHX PACYETOB C MHCIIOJNb30BAaHHEM Ppa3IMYHBIX CIOCOOOB
BBIPQXEHUS] KOHLEHTPAllMW pacTBOpa, KOHCTAaHT XHMMHMUYECKOTO paBHOBECHS U CKOPOCTH
xumudeckoit peakiun (OITK-2; OTTK-8).

ITpu npoBeneHUN yueOHBIX 3aHATHI oOecrieynuBaeTcsi pa3BUTHE Y 00YJarOIUXCs HABBIKOB
KOMaHIHOW pabOThl, MEXIMYHOCTHON KOMMYHUKAIIMH, MPUHATUS PEIICHUHN, JUIEPCKUX KadeCTB
(Birouas Mpu HEOOXOAMMOCTU MPOBEIEHHE WHTEPAKTHBHBIX JIEKIMH, TPYNIOBBIX TUCKYCCH,



pPOJIEBBIX WTp, TPCHUHTOB, AaHAIM3 CUTYallMii W WMHTAIMOHHBIX MOJENEH, TpernoaaBaHue
IUCUUIUIMH (MoAaynel) B (opMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pE3YJIbTaTOB HAyYHBIX
UCCIIC/IOBAHM, B TOM YHCJIE€ C Y4YETOM pPErHOHAIBHBIX OCOOCHHOCTEH NpPOQPecCHOHATHHOMN
JeSTeIbHOCTH BBIITYCKHUKOB M MOTPEOHOCTEH paboTomareneii).



5. Copaep:kaHue U yueOHO-MeTOANYECKAs KAPTA JUCIHHIIMHBI

Tabauya 5.1
Ne HanMeHoBaHue TemM (BOIPOCOB), 3ausatu CamocTosiTeqibHasi padoTa ®opmbl kouTpOas | Koanuec | Jluteparyp
He HU3y4YaeMbIX M0 JAHHOH TUCIHUNJIHHE 1 TBO a
e 0aJ110B
JH Tema Jexkuun Tema Jle | Jla | IIpa Conepxanue Yac m | max
J1a6opaToOpHOTo K | 0op | KT. BI in
3aHATHA
1 BBenenue B xumuio. | TexHuka 2 2 |2 XUMHYECKUE CBOMCTBA MTPOCTHIX 5 KoHcrexT, 0 |25 1,2
ATOMHO- 6e30MaCHOCTH. Y CJIOKHBIX HEOPTaHUYECKHUX [TucbMeHHBIH
MOJICKYJIIPHOE OCHOBHBIE  KJIACChI BEILIECTB OTYET I10 §
y4eHUe B nabopaTopHOH
. HEOPraHUYECKHUX
COBPEMEHHOM . pabote (JIP)
XML COEIMHEHMIA.
JlaboparopHnasi
pabora Nel
[lpaBuna paboTel B
XUMHUYECKOH
71a0opaToOpUH.
JlaGopatopHas
XUMHUYECKas Mocy/a.
[TepBast moMoIpb npu
HECYACTHBIX
CiIyJasx.
2 [IpocTble U coXkHBIE 2 2 XUMHYECKHE CBOUCTBA 5 Koncrexr; 025 1,2
BCIICCTBA. CeMI/IHap OCHOBHBIX KJIACCOB [TuceMeHHoOe
OCHOBHBIE KJIACCHI «PeakimonHas HEOPTaHWYECKHUX COCTUHEHHIA OMAIIIHEe
HEOPTraHUYECKUX CIOCOOHOCTh
o 3aJaHue
COEJTUHEHMH. HEOPTaHUYECKUX
BEIECTBY.
3 XHUMHUYECKHE 2 2 |2 ITnceMenHOE goMalHee 5 KonTtponbHast 025 5
CBOMCTBa JlaGoparopHas 3aganue 1mo TeMe «OCHOBHBIC paboTa;
MpEICTaBUTENEN pabora Ne2 KJIaCChI HeoPraHquCKHx ITHCEMEHHBII
OCHOBHBIX KJIaCCOB «OCHOBHBIE KJIACCHI COEIUHEHUI
HEOPTaHMYECKUX HEOPTaHUYECKUX




COETUHEHUH. COEIMHEHUI otuét no JIP
KonuaectBeHHbIe Pemenue pacueTHbIX 33124 Koncnexr; 25 |34
OTHOIIICHUS B Cemunap [MucbMeHHOE
XAMUU. XUMUYECKas | « XMMUYECKas JOMaIIHee
TEPMOIUHAMHUKA! TEPMOJIMHAMHUKA. saaHme
OCHOBHBIC TTOHATUA U | Pacuér sHTambnui
OIIPEICIICHUS. peaKLuii».
OHTaNbIU. 3aKOH
I'ecca. Pacuér
SHTAJIBIIUN PEAKITUH.
CaMonpou3BOJIbHbIE Pemenue pacyeTHbIX 3a1a4 Koncmnexr; 25 1-5
MIPOIIECCHI. JlaboparopHnasi [TuceMenHOE
OHtponusi. JHeprus | padora Ne3 JIOMarIlHee
I'u66ca. Pacuér TerutoBoii ekt 3aJlaHue;  OTYeT
sHeprum ['mu66ca XUMUYECKON o JIP
peaKIuu. peakuuu
Tepmogunamuueckn | CemuHap Pemienue pacyeTHbIX 3a1a4 Koncmnexr; 25 34
¥ BEIBOJ KoHCTaHTEl | «KuHeTHka ITnceMeHnbIit
paBHOBECHS. XUMHUYECKAX otuér no JIP
Kunernka peakuuii. Pemenune
XUMHYECKUX 3a1a9»
peakuui. JlabopaTopuas
padora Ned.
CxopocTh
XUMHUYECKOU
peaKkIuu
Oo6patumsie Teopusi XMMHUYECKOTO CTPOECHHUS. Koncnekr 25 |1-6
peaKuuu. JlaGoparopHas DJIEKTpOHHOE cTpoeHne. OCHOBBI [TruceMeHHbII
XUMHYECKOE padora NeS. CTEPEOXUMHUHU otuér o JIP
paBHOBECHE. XHUMHUYECKOe
Cwmemenue paBHOBeCHE
XUMHYECKOTO CwMmenienue
paBHOBECHS. XUMHYECKOTO
[Tpunnumn Jle- paBHOBECUS

[Tarenre.
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8 PactBOpsHI. Pemenue pacueTHbIX 3a71a4 110 [Tucemennas 2,5 1-5
Oo6pazoBanue PacTBOpbI TeMe «PacTBOpBL. KOHTPOJIbHAsA
pacTBOpOB AJIEKTPOJIUTOB. KoHnentpanust pacTBOpoB» pabora
3JEKTPOJIUTOB. JlaGoparopHas ITuceMeHHbBIH
CuibHbIE pabora Ne6 oTuéT 1o JIP
AJIEKTPOJIHTHI. ONEeKTPOIUTHYECKAS
Kucaots n JIHCCOIHAIUS
OCHOBAaHHSI.
9 Honnoe Py6esxknasn Pemenue 3amau mo treme IInceMeHHEBIN 15 3-11
MIPOU3BEACHNE BOJBL. | KOHTPOJIbHAS «loHHOE TIPOU3BE/ICHNE BOJIBI. OTYET 110
Bonopoansrit padora Nel Boaoponansiii mokazarenby nabopaTopHOH
II0KAa3aTellb. (koMIBIOTEpPHOE pabore
IM'uaponus comnei. TeCTHPOBAHHUE)
Bydepusie
PacTBOPBI.
[IpousBenenue
PacTBOPUMOCTH
10 | OxucaurenbHO- IInceMeHHEBIE 3aaHUS IO TEME [TuceMeHHBIH 25 1-7
BOCCTaHOBUTENbHBIE | JIaGopaTopHas «I'maponus conen. otuér o JIP
peakuuu. padora Ne7 IIpousBeneHne pacTBOPUMOCTH
DNeKTPOAHBIN Bonopoansiii
MMOTEHIINAT. IOKa3aTellb.
Hamnpasnenue I'upponus comen.
MIPOTEKAHUS
OKHCIIMTEIIBHO-
BOCCTAaHOBUTCIIBHOM
peakiuu. YpaBHEHHE
HepHncra.
11 | Dnektponus. CocraBnenue ypaBHEHUIH [TucemenHoe 2 1-5; 8
Cemunap OKHCIIMTEIIbHO- JIOMAaIIIHEe
«OKHUCIUTETBLHO- BOCCTAaHOBUTEIBHBIX pEaKIIUi 3a7aHue
BOCCTaHOBUTEIIbHbBIC METOJIOM HOHHO-3JIEKTPOHHOTO
MIPOIIECCHI». Oayranca (ToTypeaKkiimii).
12 | CtpoecHue DJEKTPOHHOE CTPOCHHWE aTOMOB [TuceMenHOE 2,5 5,6 -10
JJIEKTPOHHBIX JlabopaTopHas aneMeHToB 1-6 mepuonoB IIC 3aJ1aHHe
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000JI0YEeK aTOMOB. padora Ne8 DJIEMEHTOB ITucemenHbIN
[Tepuoanueckuit OKHCIUTENBHO- oT4€T no JIP
3aKOH U BOCCTaHOBUTEJIbHBIE
IepuoarYecKas peaxkuuu
cUCTEMA
XUMHUYECKHUX
JJIEMEHTOB
13 | Xumwuyeckas csa3bp | JlabopaTopHas ONeKTpOIn3 pacIluIaBoOB U [TucbMeHHBIH 25 |36
U CTPOECHUE padora Ne9 pacTBOPOB HEOPraHUYECKUX oT4éT o JIP
MOJIEKYIL. DIEKTPOIIH3. BELIECTB
14 | KommnekcHele KonnokBuym Nel Bunbl XuMn4eckon CBA3H. BeepHnsl1ii onpoc, 2 1-7
COCUHECHMUSL: CrpoeHue aToMma. I'uGpuau3anust aTOMHBIX BBITIOJTHEHUE
oOpazoBaHue, XuMHU4YECKas CBA3b opburanei [MUCBMEHHOI'0
YCTOHYHMBOCTD U 3alaHus
CBOMCTBA.
XHUMHYECKas CBA3b B
KOMIUIEKCHBIX
COEIMHEHUSIX
15 | Komnouansie JlabopaTopnas KomruiekcHble coeTuHeHUs: VYeTHbli onpoc, 25 |1-2
pacTBOpLI padora Nel0 HOMEHKJIaTypa, CTPOCHHUE, TECTHI;
Kommiekcusie XUMHUYECKasl CBA3b IInceMeHHBIM
COCAUHEHHUS oTu€r o JIP
16 | Turpumerpuueckuii | JlabopaTopHas [loBepxXHOCTHBIE  SIBIEHUA U VYeTHbli onpoc, 2 1-2,5
a”HaIu3 padora Nell ancopOuus. Komnounusie [TAB. TECTHI;
Komnonaueie DneKTpuuecKkue CBOMCTBA, IInceMeHHBIM
pacTBOpEI YCTOMYUBOCTE M KOAryJsiius otuér 1o JIP
KOJUIOMJHBIX CUCTEM
17 | Xumnueckue KucnotHo-ocHOBHOE JKecTKkoCTh BOJEI KoHcrekr; 2 1-2,5-9
JJIEMEHTHI B IPUPOJIE | TUTPOBAHMUE. YcTHBIM ompoc,
JlaboparopHasi [TnceMeHnHBIM
padora Nel2 oT4€T o JIP
Onpenenenue
KapOOHATHOM

JKECTKOCTHU BOJIBL.
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18 | 3akoHOMepHOCTH Kommiekconomerpu | 2 2 TutpumeTpruuecKue METO bl 5 | Koncnekr; 2 1-2,5-11
W3MEHEHUS CBOMCTB | YECKOE TUTPOBAHUE. aHAJIN3a )KECTKOCTH BOJIBI [TrnceMeHHbBIM
3JIEMEHTOB JlaboparopHas otuér no JIP
padora Nel3 PyGexnas 15
Omnpenenenue KOHTPOJIbHAS
o0miel )KECTKOCTU pabora Ne2
BOJIBI (koMmBIOTEP.
TECT)
Hroro: 36 | 36 | 18 90 70
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6. OOpa3oBare/ibHbIE TEXHOJIOTHH

TpaauuuoHHbIE JIEKIUH M NPAKTHYeCKHe (CEMHHAPCKHE) 3aHATHS C HCIIOJIB30BAHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOIMH. JIEKIIMM € HMCHOJIb30BAaHUEM MYJIbTUMEIUNHBIX
Ipe3eHTalui, JeKUUu-0ecenpl, JEKUUU-AUATIOTH, HBPUCTUYECKUE  JIEKLUH, JIEKIHUH-
BU3YaAJIU3aIlH, TPAKTHUYECKUE 3aHSATHS, CAMOCTOSTEIbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coJepkaHue MOJaeTCsl Yepe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYIEHT
JIOJKEH OTBEYaTh HEIOCPEACTBEHHO B XOEC JIEKLUU.

JlaGopaTtopHoe 3aHsiTMe - (opMa ydeOHOro 3aHATUSA, NPU KOTOPOH CTYAEHT IOX
PYKOBOACTBOM IIPENOAABATENS IPOBOAUT E€CTECTBEHHBIE MM MMHUTALUOHHBIE JKCIIEPUMEHTHI
WIHM OIBITHI C LIEJIBIO MOATBEPXKACHUS OTIENBHBIX TEOPETHYECKHUX IIOJOKEHUH OIPEIEICHHON
y4eOHOH AMCUMIUIMHBI, TpPUOOpEeTaeT NpPAaKTUYECKHE HAaBBIKM pPAa0OTHI C J1IaOOPAaTOPHBIM
obopyoBanrueM, 000pYJOBaHHEM, BBIYMCIUTEIIBHON TEXHHKOW, N3MEPHUTEIHLHOU ammapaTypou,
METOJMKOM JKCHEPUMEHTANbHbIX HccenoBaHUM. JlabopaTopHble 3aHATHS HE TOJBKO
3aKpeIUIsIOT TEOPETUUECKUE 3HAHMS, HO U TO3BOJISIOT CTYJEHTY INIYOOKO HM3y4aTb MEXaHU3M
IPUMEHEHHsS  OJTUX  3HAHWM, OBJaAeBaTb  BAXKHBIM  JUISL  CIELHMAIUCTA  YMEHUEM
MHTEJJIEKTYaJIbHOTO NIPOHMKHOBEHMSI B T€ €CTECTBEHHO-TEXHUUYECKUE WIN ITPOU3BOJCTBEHHBIE
IpOIIECChl, KOTOpbIE MCCIEAYIOT Ha JlaboparopHoM 3aHsATHU. [lox BiusHUEM 3TOH (opMbl
3aHATUH CTYAEHTOB YacTO BO3HHMKAIOT HOBBIE HIECH HAYYHOIO M TEXHHYECKOTO XapakTepa,
KOTOpBIE  HCIOJB3YIOTCSI B  KYPCOBBIX, KBaJH(HUKAIMOHHBIX, JUAIUIOMHBIX paboTax.
JlaboparopHble 3aHATHS B 3HAUUTEIbHON CTENIEHU 00€CIIeYnBaOT OTPA0OTKY YMEHUI 1 HaBBIKOB
IPUHSTHS IPAKTUUECKUX PELICHUI B pealbHbIX YCIOBUSAX POU3BOJICTBA.

JlaboparopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETUUECKUE 3HAHUSI, HO U MO3BOJISIOT
CTYACHTY IJIyOOKO M3y4aTh MEXaHM3M IPHUMEHEHHUs 3TUX 3HAHWH, OBJIaJAeBaTh BA)KHBIM IS
CHEUAJINCTa YMEHUEM HHTEJUIEKTYaJIbHOIO IPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKHE
WIA TIPOU3BOJICTBEHHBIE IPOLECCHI, KOTOPbIE HCCIEAYIOT Ha jabopaTtopHoM 3aHsTuu. Ilox
BIMSIHUEM 5TOH (OpMBI 3aHATHH CTYACHTOB YacTO BO3HHMKAIOT HOBBIE HAEH HAYyYHOTO M
TEXHUUYECKOTO XapakTepa, KOTOpbIE€ HCIIOJIB3YIOTCA B KYpPCOBBIX, KBaIM(PHUKAIMOHHBIX,
JUIUIOMHBIX paborax. JlabopaTopHble 3aHATUS B 3HAUUTENBHOM CTENEHU OO0ECTeynuBaIoT
OTpabOTKY YMEHUH M HaBBIKOB TNPUHATHS MPAKTUYECKUX PELIEHUN B PEATbHBIX YCIOBUSIX
IIPOU3BO/ICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoi ydeOHO
JUCIMIUINHBEL.  KONIMYecTBO CTyIEHTOB Ha TaKMX 3aHATHSAX HE IPEBBINAET IOJOBUHBI
akageMuueckol rpymmnsl. Ilpuctynas k pabore B jabopaTtopuu, CTYJEHTY CIEIyeT 3HaTh, YTO
1r060€ HECOOII0IeHNe pacTICaHysl 3aHATHH M AMCHUIUIMHBI OyJeT CUNTAThCsA HApYIIEHUEM €ro
ciy:)keOHbIX o0s13aHHOCTeN. [IpenonaBarenb, KOTOPBIN BIIEpPBBIE BCTPEYAETCs CO CTYJEHTAaMH Ha
BBOJHOM 3aHSTUH, JOJDKEH O3HAKOMHUTHh MX C OOIIMMH INpaBuiaMu paboThl B jJaboparopuu,
KOTOpBIE OHU 00s13aHbl HEYKOCHUTEIBHO BBIMOIHSITD.

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAMMHBIX CPEACTB - CaMbli
3¢ (deKTUBHBINA C€MOCOO JOHECEHUS BaXXHOW HHPOpMAIMM NpHU MYOJWYHBIX BBICTYIUICHUSIX.
Crnaiii-npe3eHTallud €  HCIOJBb30BAaHUEM MYJIbTUMEAMUHOTO OOOPYAOBAaHHUS  MO3BOJISIIOT
3pPEKTUBHO U HAIJIATHO MPEJACTaBUTh COJEp)KaHUWE H3y4aeMOro Marepuaia, BBIICIUTh U
IPOMJUTIOCTPUPOBATH COOOIICHHE, KOTOpPOEe HECeT MOYYUTEIbHYI0 HMH(POPMALHUIO, NOKa3aTh ee
KJIIOUEBBIE COJIEP)KATEIbHBIE MYHKTHI. VCrnoiab30BaHNE MHTEPAKTUBHBIX 3JIEMEHTOB IO3BOJISET
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yCWIHTH 3P HEKTUBHOCTH MyOIMYHBIX BBICTYIUUICHUH, SBISIOMIUXCS 9acThIO0 MPOPECCHOHATBHON
JESITEIbBHOCTH MPENo1aBaTeNs.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHILIUH, TPOBEICHNE OHIAHH-BCTPEY WU
npe3eHTaunii dyepe3 HMHTEpHET B pEXUME peaabHOro BpeMeHHM. KaxkIapli U3 y4aCTHUKOB
HaxXOJIUTCA y CBOETO KOMIIbIOTEpa (CpelicTBa CBSA3M), a CBS3b MEXKJY HUMH TOJJEPKUBACTCS
yepe3 MHTepHET MOoCpencTBOM 3arpykaemMoro MpuiioKeHHs, YCTAHOBJICHHOTO Ha KOMIIBIOTEpE
Kaxoro yuactauka (Zoom, Meet, Skype u ap.).

Buneoxondepennusi — ceanc BuaeokoHdpepenincsszu (BKC) — »sto TexHomorus
MHTEPAKTUBHOT'O B3aMMOJICHCTBHS IBYX U 0oJjiee YHaCTHUKOB 0Opa30BaTEIbHOIO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM pPeXUME BPEMEHHU.

Hcnonb3yloTcss  MHTEpaKTHBHBIE  METOJbl  OOy4YeHHS:  CUTYallMOHHbBIE

I/ICCJ'IG,I[OBaTeJIBCKI/Iﬁ METOA O6y‘leHI/I5{, ACJIOBBIC WI'PBI, IIOJAIOTOBKA H H}’6J'II/ILIH3H 3aiuTa

3aJa4H,

pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUH TUCTAHIIUOHHOTO O0OYyUCHHS.
Hcnonp3yloTcss MHTEPAaKTUBHBIE METO/Ibl 00YUEHMSI: CUTYallMOHHBIE 3a/1a4H, UCCIIEI0BATENbCKUI
METOJT 00y4YeHUS, IeJOBBIC UT'PHI, TIOJITOTOBKA U ITyOJIWYIHAs 3aIIuTa pedepaTos.

TexHosorust 3JEeKTPOHHOIO O00y4YeHHMsl (peaqu3yeTcsi HpU IIOMOIIM 3JIEKTPOHHOMN
uH(popMalnoHHo-o0pazoBarensHOM cpeanl (QNOC) COI'Y npu ucnons3zoBanuu pecypcos IbC,
[IPY NIPOBEIEHUU aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOT'O TECTUPOBAHUS U T. 1.).

Hcnone3ytorcss  OauibHO-pEeHTHHTOBas OLICHKHU
NpUMEHEHHEM JTUCTaHIIMOHHOTO 00y4YeHus Ha rutatdopme http://Ims.nosu.ru/.

CHUCTCMa 3HaHPII>i, TCXHOJIOTHH C

IIpumeyanus:

- Bce Buabl yueOHON pabOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIbHBIX
HOPMATHUBHBIX aKTOB.

- B umemax peanusanuu MHAMBUIYANBHOTO IOJAXOJa K OOYYEHMIO CTYJCHTOB,
OCYILIECTBIIIOUIMX Y4eOHbI mpolecc 10 HHAWBUAYAJIbHOW TPaeKTOPHUM B  paMKax
UH/IMBUYaJIbHOTO paboyero IulaHa, U3y4eHHe AAHHOM TUCHMIUIMHBI MOXKET OCYILECTBIISATHCS
4yepe3 MHAMBUAYAIbHBIE KOHCYIbTAllUM IIPENOJABATENsl OYHO, B 4Yachl KOHCYJIbTALUH, II0
AJIEKTPOHHOM I0YTe, a TaKXe C MCIOJIb30BaHMEM IIAT(GOPMBI JUCTAHIIMOHHOIO OO0Yy4eHUs

Moodle, muunblit kabuHeT cTyaenTa Ha noptaie COI'Y, npyrux snementos DUOC COT'Y.

Ne Tema Bup 3anstus q AxTuBHbIe | UHTepakT

He a $opmbl UBHbIE

ae c $opmbl

M bl

1 Texnuka 6e3omacHoctr. OcHOBHBIE Kiacchl | [IpakTudeckoe, 4 TTonckoBast | Meton
HEOPraHWYECKUX COCTUHEHUH. naboparopHoe naGoparop | PaboThI B
JlaGoparopuasi padora Nel. Ilpasuia Has pabora | M&JIPIX
paboTel B XHMMHUYECKOWH JabopaTopuu. rpyrmax
JlaGoparopHas XUMHYecKast nocyja.
IlepBas momMoIIs MpY HECYACTHBIX CITYJasxX

2 Cemunap «PeakronHas criocoOHOCTb [IpakTHueckoe, 2 Pemennue CeMmunap B
HEOPTaHWYECKNX BEIIECTBY. nmabopaTopHoe 3ajau JI1aJIOrOBO

M pexKuMe

3 JlabopaTopHas padora Ne2 «OcHOBHBIE [IpakTHueckoe, 4 [Touckosas | Meton
KJIACChI HEOPTAHNMYECKUX COeTUHEHHI» nmabopaTopHOE nmabopaTop | paboOTHI B
CemuHap «XuMHUYECKas TEPMOJINHAMUKA. Has paboTa | MasbIx
Pacuér sHTanpnuil peakui» rpynmnax

4 JladopaTtopHas padota Ne3 TermmoBoi [IpakTHueckoe, 2 ITouckoBast | Meton
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3 PeKT XUMIUIECKOH PeaKInu nabopaTopHOE nmabopaTop | paboOTHI B
Has paboTa | MasbIxX
rpymmnax
5 Cemunap «KuHeTHKa XUMHYECKIX [IpakTHueckoe, ITouckoBass | CemuHap B
peaxuii. Permenne 3amaa» mabopaTopHoe nabopatop | IUAIOTOBO
JladopaTtopnas padora Ned4. CkopocTthb Has paboTa | M pexuMe
XMUMHYECKOH peakuuu
6 JladopaTtopHas pa6oTa Ne5. Xummdaeckoe | IIpakTtmueckoe, ITouckoBas | Meton
paBHOBecre. CMeleHne PaBHOBECHS nmabopaTopHOE nmabopaTop | pabOTHI B
Has paboTa | MajbIX
rpymmax
7 PactBopsI anekTponuToB. JlabopaTopHast [IpakTuueckoe, ITouckoBas | Meton
padoTta Ne6 DnexTponuTryeckas nabopaTopHoe nabopatop | paboOTHI B
JUCCOLIHALIHS Has paboTa | MasbIxX
rpymmax
8 Pemenue 3amau no remam «MoHHOE IIpakTuyeckoe , ITouckoBas | Merton
npou3BeieHre Bobl. Bogopoansiit nabopaTopHoe nabopatop | paboOTHI B
nokasarens. [IpousBenenne Has paboTa, | MaJbIxX
PacCTBOPUMOCTH. penieHne rpymmax
JlabopaTtopHas pa6ora Ne7 BonopoaHsrii 3a1a4
nokaszarelib. [ uapoaus cosen.
9 Py6exnsriii koHTposs Nel (kommbioTepHOE | PedTHHTOBBIN KommbroTep
TECTUPOBAHHE) KOHTPOJIb 3HAHUI HOE
Mo TecTaM TECTHPOBaH
ue
10 | Cemunap «OKHCITUTEIHHO- [IpakTrueckoe, ITouckosast | Cemunap B
BOCCTaHOBHUTEIHLHBIC TIPOIIECCHD. nmabopaTopHoOe nabopaTop | IUAIOTOBO
JlabopaTtopHasi padora Ne§ Has paboTa | M pexume
OKHCINTETFHO-BOCCTAHOBUTEIHHBIE
peaxiumn
11 | OxucIUTEILHO-BOCCTAHOBUTEIHHBIE [TpakTnueckoe, IlouckoBas | Meton
peaknuu JlabopaTopHas pa6ora Ne9 naboparopHoe naboparop | paboOTHI B
ONeKTpoIu3. Has paboTa | MajbIX
rpymmnax
12 | JIa6opaTopnas padora Nel( [IpakTuueckoe, ITouckoBast | Meton
KommutekcHble coennHeHMs nmabopaTopHoe naboparop | paboThI B
Has paboTa | MajbIX
rpymmnax
13 | KosutokBuym Nel CtpoeHue aToma. IIpakTHueckoe, ITouckosas | CemuHap B
XuMudeckast CBSI3b nmabopaTopHoe nabopatop | IUAIOTOBO
Hasi paboTa | M peKUMe
14 | Konnouanble pacTBOPHI IIpakTHueckoe, IIpoextHas | Meton
JlabopaTopHas pa6ora Nell naboparopHoe paszpaboTka | pabOTHI B
MaJbIX
rpymmnax
15 | TuTpuMeTpUYeCKU aHAIH3 JlexnmonHoe, IlouckoBas | Metox
naboparopHoe naboparop | paboOTHI B
Has paboTa | MaJIbIX
rpyImmnax
16 | 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB JIekuonHoOEe TTouckoBast | Meton
JIEMEHTOB naboparop | paboOTHI B
Has paboTa | MaJIbIX
rpymmnax
17 | KucioTHO-0CHOBHOE TUTPOBAHHE. [IpakTHueckoe, [TouckoBas | Meton
JlabopaTopHas pad naboparopHoe naboparop | paboOTHI B
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éota Nel2 Omnpenenenne KapOOHATHOM Has paboTa | MaJIbIX
KECTKOCTU BOJIBI rpymmnax
18 | KoMIIekCOHOMETPUYECKOE TUTPOBAHUE. [TpakTuueckoe, 2 IMouckosast | Meton
OKHCIIUTETEHO-BOCCTAHOBUTEIIHHOE nabopaTopHOE nmabopaTop | pabOTHI B
tuTpoBanue. JlaboparopHas padora Nel3 Has paboTa | MaJbIX
Onpenesnenune o0OIei ;kECTKOCTH BOJBI rpymmnax,
PyGexHbiit KOHTPOIIE No2 (KOMITBIOTEPHOE KOMITBIOTEP
TECTHPOBAHUE) HOE
TECTUPOBAH
ne

7. Y4eOHO-MeToAuYecKoe o0ecneyeHue caMoCTOATeIbHOI padoThl
CamocrosTenpHass padoTa 00y4YaromUXCs SIBISETCS OJHUM M3 BHJIOB YUCOHBIX 3aHSITHM.

CamocrosTenbHas padoTa MPOBOAUTCS C LENIBIO:

— CHCTEMAaTH3allU1 U 3aKPEIUICHUS TTOJIYYCHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH 00y4arolXcsl CTy/IEHTOB;

— yriayOJieHUs U pacllupeHus TEOPETUUECKUX 3HAHUM;

— (dopMupoBaHMS YMEHHI HCIOIB30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTALMIO U CIIELIMATIBHYIO JIUTEPATYPY;

- (GOopMUPOBAHUSA CAMOCTOSTEIHHOCTU MBIIUICHHS], CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— pa3BUTUS UCCIIEOBATEIbCKUX YMEHUH.

CamocrosiTenbHass padoTa OO0y4arolMXCsl OCYIIECTBISETCS HA IMPOTSKEHUU HU3YUCHUS
BCEH IUCIMIUIMHBI B COOTBETCTBHM C YTBEPXKACHHOW B Yy4eOHOM IUIaHE TPYAOEMKOCTBIO U
COCTOHT H3:

- pabOTHI CTYJIEHTOB C JIEKIIMOHHBIMUA MaTepUallaMH, TIOMCKA W aHAJIN3a JUTEPATyphl U
3JIEKTPOHHBIX KICTOYHUKOB UH(OpPMAILIMHU 110 33/1aHHOI TeMe;

- BBITTOJIHEHUS 3a/IaHAH 7151 camocTosATeNbHON padoTel B OUOC COI'Y;

- U3Y4YEHHUS TEOPETHMYECKOr0 M CTAaTUCTUYECKOrO Marepuana Juisi HOJATOTOBKH K
CEMUHAPCKUM 3aHATHSIM;

- IOATOTOBKH K 3K3aMEHY.

Tembl © QopMBl BHEAYAMTOPHOM CaMOCTOSITENIBHOM paboOThl, €€ TPYAOEMKOCTh
cojepxarcs B pasaene 5, taou. 5.1.

CamocrosiTenbHast paboTa CTYAEHTOB 10 AMCLUUIUIMHE MPOBOJUTCS B BUAE MHCbMEHHBIX
JOMAITHUX 3a/laHuil (KOHCIIEKTOB), a TaKXe pEIIeHHs pacueTHBIX 3a7ad M BBIOJIHEHUE
XUMUYECKHUX YNpaKHEHU. Bompockl, BBIHOCUMBIE Ha CAMOCTOSITEIBHOE H3YYEHHE, a TaKKe
yueOHas nuTeparypa U METOAMYECKH MaTepHall Mo OpraHU3alMh CaMOCTOSATEIbHOU paboThI
CTYJIEHTOB OTpak€Hbl B YueOHO-MeToanueckoi kapTe nucuuruinabl  (Tabn. 5.1.) u Ha caiite
nuctannuonHoro odoyuenus COI'Y http://Ims.nosu.ru/.

[To xaxmoil w3 TeM Il CaMOCTOSATEIBHOTO W3y4YeHHUs, TPHUBEICHHBIX B pabodeid

MporpaMme, CTYyAEHTaM CJIEyeT CHaudajla MpPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpH
HEOOXOIMMOCTH COCTaBUTh KPATKHUH KOHCIIEKT OCHOBHBIX TOJIO)KCHHM, TEPMUHOB, CBEICHUM,
TPeOYIOIMINX 3alIOMUHAHMSI U SBIISIONIUXCS OCHOBOIOIATAOIIMMHU B 9TOU TEME.

[Ipy moOArOTOBKE 3aJaHUN IO CaMOCTOSATENbHOW paboTe CTyAeHTaM HEOO0XOIUMO
OPUEHTUPOBATHCSA Ha KOHCIIEKTHI JIEKLIUI, PEKOMEHAYEMYIO JIUTEPATYPY.
Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCs UCII0JIb30BaTh IHTEpHET-pECYPCHI:



http://dist-edu.nosu.ru/
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HpOBO,I[I/ITB IIOUCK B paSJ'II/I‘IHBIX CHUCTEMAX, TAKHUX KakK O6I_HI/IG IIOUCKOBBIC CHUCTCMBI.
www.yandex.ru, www.google.ru, a Takke CIHEHHAIbHBIE TIOMCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

TGMBI, pasaciibl, BBIHCCCHHBIC Ha CAMOCTOATCIIbHYIO ITIOATOTOBKY, BOIIPOCHI K

MMPAaKTUYICCKUM U J'Ia60paTOpHI)IM 3aHATUAM

Posib 1 3HaYeHMe XUMHMHU B COBpeMeHHOM o01ecTBe. [IpocThie U CIOXKHBIE BEIIECTBA.
EauHunbl KonuuecTBa BEILIECTBA: MOJIb, XUMUYECKHI AKBHUBaJeHT. OCHOBHBIE 3aKOHBI
XUMHUU. 3aKOH SKBUBAJICHTOB. PacyeT SKBHUBAJIEHTHBIX MAacC ISl Pa3IMUHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH. DIIEKTPOHHbIE aHAJOTU. MI3MeHeHUs CBOMCTB XMMHUYECKHUX
AJIEMEHTOB, MEPUOAMYECKUE M3MEHEHMSI BAXKHEMIIMX XapaKTEPUCTUK XHUMHUUYECKHUX
AJIEMEHTOB: (P(PEKTUBHBIX PATUYyCOB aTOMOB U MOHOB, YJHEPTHMH MOHMU3AINH, CPOACTBA K
AJEKTPOHY,  AJEKTPOOTPULATEIBHOCTH. KHCIOTHO-OCHOBHBIE U OKHMCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIEC CBOMCTBA AIEMEHTOB. PeakiimoHHast CiocOOHOCTh BEIIECTB.
Bonpocwt ona camonposepku:

1. SIBnsieTcs Ju SKBUBAICHT 3JIEMEHTA MOCTOSTHHON BEJIMYUHON?

2. Kak paccuuThIBalOTCS MOJSIPHBIE MAacChl 3KBHBAJICHTOB 3JIEMEHTOB, OKCHJIOB,
TUJIPOKCHUIOB, KUCIIOT U COJICH?
[IpuBectu mpuMepsl OAHOOCHOBHBIX, TBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIIOT.

4. Kakue conu Ha3bIBAIOTCA CPEIHUMH, KHUCIBIMH M OCHOBHbIMHU? Kak oHH
noJiyyarorcs?

5. MoXeT U TUAPOKCU] Kalusi 00pa30BbIBATH OCHOBHBIE COJIH?

6. Kaxkue cBolicTBa aTomMa XapakTepU3YIOT:

a. IOPSIIKOBBIN HOMEP JIEMEHTA B MEPHOJUIECKON CUCTEME;
0. HOMep nepuoa;
B. HOMEp TPYIIIIbI?

7. OTBeT NOSICHUTE TPUMEPAMH.

8. Uem o0ObscHSETCA NEPUOAMYECKOE H3MEHEHHE BaJCHTHOCTH JJIEMEHTOB C
YBEJTUYCHUEM UX MOPSIIKOBBIX HOMEPOB?

9. 'V Kakux 3J€MEHTOB CUJIbHEE BbIPAKEHbI HEMETANINYECKHE CBOWCTBA:

a) y cepsl Ui TeJUTypa;
0 y KpeMHHUSI UJTU CEephI?

10. Kakoifi BUJI XHWMHYECKOW CBS3M HA3bIBACTCS KOBAJICHTHOW (TIOJMAPHON U
HEMOJISIPHON ) 1 HOHHOK? Mexy aToMaMu KakuX JI€MEHTOB OHU 00pa3yroTcs?

11. Kakwue 37eKTpOHBI YYacTBYIOT B 00pa30BaHUN XUMHUUECKUX CBSI3EH?

12. Kakas cBsi3b Ha3bIBa€TCs BOJOPOAHON?

13. Kak o0pa3yeTcst KoBaJ€HTHAas CBSI3b 10 JIOHOPHO-aKIIENITOPHOMY MEXaHU3MY?

14. Yto npeacTaBiseT JOHOP U aKIENTOop A7 00pa30BaHUS XUMHYECKON CBSA3U?

15. Yrto Takoe rubpuausaiusi arToMHbIxopouTaneit? Kakue tumbsl rubpuanzanuu Bei
3HaeTe?

Hnoueudyanvnsie 3a0anusn no meme:
l.Uemy paBHa MoOJsipHass Macca OHKBUBaJ€HTAa XpoMa B OKCHAE XpoMa,
comepxamiero 68,42% xpoma? CocTaBbTe HSMIUPUYECKYI0 (OPMYTY OSTOTO
okcumaa. (Oteet: 17,33 r/moib; Cra03)/

1. Tmapokcua amroMuHHS Maccodl 7,8 T. mpopearupoBajl ¢ a30THOM KHUCIOTOM
Maccoil 6,3 r. Onpeaenure MOJSPHYIO MacCy O3KBUBAJEHTa THAPOKCHUJIA
ATIOMUHHMS B 3TOW PEaKIUM U COCTaBbTe ee ypaBHeHue. (OTBeT: 78 T/MOJIB)

2. Moxer M XJIOpPOBOJOPOJHAs KHCIOTAa OOpa30OBHIBAaTh KHCIBIE COJH TIPH

B3aUMOJICCTBUHU C OCHOBAHUSIMH?
DHEPreTUYeCcKOe COCTOSTHUE BHEILIHETO 3JIEKTPOHA aTOMa OMUCHIBAETCS
4. JlaliTe XxapakTepUCTUKY 31eMeHTa Ne26: moJjio’KeHHe B MEPUOJIUUYECKON CHUCTEME,

w

w



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

CTPOEHUE 3JIEKTPOHHOM 000JI0UKH aTOMa.

5. DnemeHT o0Opa3zyeT OKCHJI U THUAPOKCHA aM(pOTEPHOTO XapakTepa, B KOTOPBIX
MPOSIBIISIET TOCTOSHHYIO BAJICHTHOCTh paBHYIO 1BYyM. PacmonoxeH o B IV
HeproIe eproanvecKkoii cuctembl. HazoBute atot snement. (OtBet: Zn).

6. Kakue BUIBI XHMHUYECKOH CBSI3U B CIICIYIOIIUX MOJICKYJIaX:

a. a3ota;

0. aMMHaKa;

B. (hTopHIa KaIHs;

T. XJIOpUJ1a aMMOHUs?

7. Wcxonsa W3 SIEKTPOHHOTO CTPOCHUS aToMa cepbl, OOBACHUTE OOpa3oBaHHE
MoJiekynbl okcuza cepsl (1V). OxapakTepusyiTe BUAbl XUMUYECKON CBSI3U B HEM.

8. Kakoe cTpoeHre HMEIOT MOJIEKYIIBI BOJIBI, aMMHUaKa 1 okcuaa yriaepoaa (1V)?

9. Kaxkue BUIBI XHMHUYECKOH CBSI3U B MOJIEKYJIC XJIOPU/IA TETPaaMMHUHAIIMHKA?

10. Kakue cBsi3u Ha3bIBalOTCSI curMa U mH CBA3siMU? OObBsICHUTE Ha IpUMepe
00pa30oBaHMs MOJIEKYJI a30Ta, METaHa U ITEHA.

Cnoco6bl  BbIpakeHHsI KOJMYECTBEHHOT0 COCTaBa PacTBOpoB. B3aumHble
nepecyeTbl KOHIEHTPAIUN PACTBOPOB
Bonpocut onsa camonposepku:

4, [aiite ompeneneHuss MacCOBOM JOJH, MOJSPHONM KOHLUEHTPALMU U MOJIAPHOU
KOHIIEHTPALlUX SKBUBAJICHTA.

S. KakoBa CBsA3p MeXAy MOJISIPHOW KOHILIEHTPAlMM W MOJIIPHOM KOHUEHTPALUH
SKBUBaJIEHTA?

6. Kakoli mpouecc Ha3bIBaeTCs AIEKTPOJIUTUUECKON AUCCOLUAIEN?

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

8. Uto Ha3bIBAaeTCS CTENEHBIO TUCCOIMAIIMU M KOHCTAHTOM auccouuanuu? B uem
COCTOUT CXOJICTBO U Pa3jiN4Me 3TUX BEIUUYHH?

9. Cwmemenne xumuueckoro pasHoBecusi (mpunnun Jle-lllatense) Ha mnpumepe
YTrOJIbHOM KUCIOTHI.

10. Uro Ha3bIBaIOT BOJOPOJHBIM H THAPOKCHIBLHBIM IMOKaszareiaem? KakoBbel ux
3HAUYEHMs B HEUTPAJIbHOM, KUCIION U IIEJI0YHOM cpeax?

11. Kakue »snexkTponuThl Ha3biBatoTcsl amdorepHbiMu? Kak mnpoucxomut ux
auccounuanus’?

12. Kakas peakmuss HaspiBaeTcs ruapoinuzom? Kakue comm  moaBepraroTcs
TUApOIU3Yy?

13.  Kaxkwe comu moaBepraroTcss HLOOPaTUMOMY THIPOIU3Y?

3aoauu 0na camocmoamenbHo20 peuleHus:

1. B 100 cm? Boas! pactBopuiu 0,82r oprodocdara Hatpus. Berunciaure maccoByro
JIOJIF0, MOJISIPHYIO KOHUEHTPALMI0O U MOJISIPHYIO KOHLIEHTPALMI0 SKBUBAJICHTA
HOJYy4eHHOro pacTBopa (minoTtHocTh pactBopa 1,02 r/em?®) (Otser: 0,81%;
0,05momb/nm?; 0,15 moms/mm?).

2. Kakoit o6vem pactBopa opTodochopHON KUCIOTHI ¢ MaccoBoM noineit 35% u
MI0THOCTRIO 1,22 T/cM® moTpelyercst juisi MPUTOTOBJIEHUS 5 OM® pacTBOpa C
MOJISIPHOM KOHIIEHTpauuel skBuBaienta 0,15 mons/qm3?

3. CocraBbTe ypaBHEHHs IUCCOIHAIIMK CIIEIYIONMX BelecTB: HuTpata xenesa (111),
HUTPUTA TUIPOKCOATIOMMHUSA, TUruapodocdarta Kaiablus, THAPOKCHIA XpOMa
(Ill). B xakoM HampaBJICHUHU CMECTUThCS PABHOBECHE IMPU JA00aBICHUH
THJPOKCH/IA HATPpHA K pacTBopy ruapokcuaa xpoma (I11)?

4. CreneHb JUCCOUMAIMM B PAacTBOPE YKCYCHOM KHCIOTBI C  MOJIIPHOM
KOHIIeHTpauuei skBuBaienta 0,1 mons/am® paBHa 1,3 %. BeruncnuTe KOHCTaHTY
kuciorHocTH. (OTBeT 1.69 * 107°)

5. Bemuucnute PH pacTBOpoB ¢ MonspHOM Konmentparmei 0,01 momb/ am°
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CIIETYIOIIUX BEIIECTB:
a. XJIOPOBOJOPOTHOM KUCIIOTHI;
0. TUIPOKCHUAA KAJIHS;
B. YKCYCHOM KHCJIOTBI;
r. Tupokcua ammonus (Ko =1,8 « 107)
(OtBer: 2; 12; 3,37; 10,63.)

6. Bpumciure pacTBOpHMOCTH Xjopuaa cepebpa B umctod Bome U B 0,01 M
pactBope HCI.
(OtBert: 1,33 « 10 momp/ mv?); 1,78 » 1072%) mos/ mv3.

7. CocTaBbTe MOJEKYJSPHBIC U MOHHBIC YPAaBHEHUS THIPOJIA3A CICIYIONINX COJICH:
cynb(huIa Kaus, arerara aMMOHHSI; Cyiibdara Meau, KapOOHaTa ATFOMUHHSL.

8. B kakoM HampaBjCHHH CMECTHTE PaBHOBeCHE ruapojmsa cyibdara xenesa (I11)
npu 100aBIEeHUN
a. XJIOPOBOJOPOTHOM KHCIIOTHI,
0. TUIpOKCHUIA HATPUS.

9. Kakas u3 coneii: nutpar cBunua (ll) wnm wutpar cunua (IV) Oyner umers B
BOJIHOM PacTBOPE MPH OJMHAKOBBIX YCIOBHUSAX OOJBIITYIO CTEIICHb THAPOJIN3a’?

10. Ilpu cnuBanuu BoAHBIX pacTBOopoB xsopuaa xpoma (1) m kapOonata Hatpus
obpasyercs ocanok runpokcuaa xpoma (l11). CocraBbTe HOHHBIE U MOJIEKYJISIPHBIE
yYpaBHEHHSI PEAKIIMU €r0 00pa30BaHUsI.

OKHCJINTEILHO-BOCCTAHOBHTEJILHBIE Pe€aKIuu
3aaHus 1J11 CaMOCTOSITEIbHON paboThI:

1. B MMPUBCACHHBIX pPCaKIugX HOILGCpI/ITe HOHHO-2JICKTPOHHBIM METOAOM
CTEXHOMETPUYCCKHUEC K03 OULMEHTBI, OIpeIeIInTe OKHUCIIUTEIIb u
BOCCTAHOBHUTCIIb, BBIYUCIUTC MOJIIPHBIC MACChbl 3KBHBAJICHTOB OKHCIUTCIIA H
BOCCTAHOBHTEIIS, YKOKUTE THIT OKUCIIUTEIIbHO-BOCCTAHOBUTEILHON PEaKIHu:

P + HCIO4 + H2O — H3PO4 + HCI

H3AsO3 + KMnO4 + H2SO4 — H3ASO4 + MnSO4 + K2SO4 + H20
CuzS| + HNOsz — CuSOs4 + Cu(NO3)2 + NO + H20

K2Cr207 + NaClO3 + H2SO4 — Crz(SO4)3 + NaClOs + K2SO4 + H20
KMnO4+ NaNO: + H20 — MnOz + NaN0z + KOH

Cr2(S04)3 + KBrO + KOH — K>CrO4 + Bra + KNO3 + H20
K2MnOs+ H20 — KMnO4 + MnO2| + KOH

As;S3| + H2O2 + NaOH — NazAsO4 + Na;SO4 + H20

2. B kakom HaIllpaBJICHUU 6y,[[yT MMPOTCKATh OKHUCIIMTCIbHO-BOCCTAHOBUTCIILHBIC
peakuuu? [pu OTBETE UCIIOJIb3YHTE 3HAYCHHUS OKHCJIUTEIHHO-
BOCCTAHOBHUTCIIbHBIX ITIOTCHIINAJIOB:

MnO; +J2+ KOH ...... KMnOg + KJ + H20

FeSO4 + KMNnO4 + H2SOq ... Fe2(S04)3 + MNSO4 +K2S0s + H20
CrCl3+Br+KOH ...... K2CrO4 + KBr + KCI + H20

Cry(S0O4)3 + KNO3 + H2O ...... H2Cr,07 + NO + K2SO4 + H2SO4

OO0uasi xapakTepuCTHKA MEeTALJI0OB U HEMETAJLJIOB
Bonpocel k meme:

1. Kak W3MEHSIOTCS CBOWCTBA METaNIOB C YMEHBIICHHEM CTaHAapTHOTO
3JIEKTPOHHOT0 MOTeHIaa?

2. OKcuabl ¥ TUAPOKCUABI KAKUX METAJUIOB MPOSBISIOT aM(OTepHbIE CBONCTBA?

3. Kakwne MeTaJisl He pearupyoT:
a. ¢ pa30aBJIeHHOW CEpHON KUCIOTOM;
0. C KOHIICHTPUPOBAHHOMN CEPHON KHCIOTOM?

4. Kakue MeTaJIbl pearupyroT ¢ paCTBOpaMu Iiesouei?
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IIpuBenuTe npuMeEPsl XMMUYECKOM U DIIEKTPOXUMHUYECKOU KOPPO3UU METAJUIOB.

Kakoii u3 ranoreHoB siBjsieTcss HanOoJee CUIbHBIM OKUCITUTENIEM?

7. Kakue cBONCTBa B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUSAX MPOSBIISAIOT:

a. cepa;

0. CepoBOIOPOI;

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

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

0. B KOHIIEHTPUPOBAHHOW CEPHOM KUCITOTE?

9. B uem cocTouT paznuyrie BO B3aUMOJCHCTBUU METAJUIOB C COJITHOH M a30THOM
KHCJIOTaMu?

10. Kakass u3 xucnot: oprodochopHas uiu oprodochopucras - sBiusercs Oonee

CJ1a0BIM AJIEKTPOIUTOM?

11. CocraBbTe ypaBHEHMsI peaKUUil B3aUMOJECHCTBUS KOHLIEHTPUPOBAHHOH H
pa30aBiIeHHON a30THOM KHUCJIOTHI ¢ MarHueMm. PaccuumrtaidTe MOJSPHYIO Maccy
SKBUBAJICHTA OKUCIUTENSI © BOCCTAHOBUTEJISI B 3TUX PEAKITUSX.

12. Yro Ha3zwiBaeTcs XJIOpHOH Bos0i? Kak cmecTuTcs paBHOBECHE B CUCTEME
Clz +H20 == HCIO + HCI npu no6asnennun NaOH, HCI?

13. Kakue opburtanu aToma a3oTa y4acTBYIOT B 00Opa30BaHMHM XMMHUECKUX CBS3EH C
apyrumu  aromamu B coeaumueHusx: Nz, NHsz, NHiCl? Onummre Ttumbs
XUMHUYECKHX CBA3EH Kak10oM u3 HuX. KakoBa BaJIeHTHOCTb M CTETIEHb OKUCIICHUS
a30Ta B 3TUX COEIMHEHUSAX?

14. Kakas u3 conell cuiibHee MOJABEpraeTcs TUApoIn3y: cynbdar, anerar u cyiabhus
amtoMunusi? CoCTaBbTE€ MOHHBIE M MOJICKYJSPHBIE YpPaBHEHHUS THAPOJIN3a ITHX
COJICH.

15. Ckonpko cM pacTBOpa HHUTPHUTA Kajusi C MOJSPHOM KOHIEHTpAIMei

skBuBanenTa 0,1 Mons /nMe moTpebyercs mns okucnenus S0 cM® pacTBopa HOAUaA

KaJIisg ¢ MOJISIPHOW KOHIIEHTpanuen skBuBajieHTa 0,25 Moib /am3?

Otser:125¢cm®

1S

3

OCHOBBI XMMHYECKOH TEPMOIMHAMHMKH, XHMHYECKOr0 1 (pa30BOro
paBHOBecHS
Bonpocwi:

1. KakoBa cBs3p Mexay TemioBeiM dhdekrom peakiumum Qp W H3MEHEHUEM
sHTaNBNUU [1H? 3aBUCAT M TEIUIOBOM 3P PEKT peaku OT MyTH peaKiuu?

2. Cdopmymupyiite 3axoH ['ecca. IIpu xakux ycloBUsX cripaBeiuB 3akoH [ecca?
Yto HazbIBaeTCs TEMIOBBIM 3P (HEKTOM peakuuu?

3. Kak paccumtath TemnoBoOil AIPQEKT peakuuu, TOJB3YACh BEITUUYMHAMH
CTaHIAPTHBIX TEIIOT 00pa3oBanus BetnectBa? Byxer mu [1H peakuuu Hz + Clo=
2HCI rerutoroii oopazosanust HCI?

4. Uro Ha3bIBaeTcs TemaoToi oOpasoBanusa? byzaer nu tennoBoi addekt peakunn
HCI + NaOH = NaCl + H20 remioroii o6pazosanus H20?

5. Uro Ha3pIBaeTcs CTaHIAPTHBIMU ycioBUsAMHU? Kak u3MeHSeTcs SHTaIbIH
CUCTEMBI IPU SHAOTEPMUYECKUX PEaKIUIX?

6. Kak n3meHnseTcs SHTaIbIMS CUCTEMBI ITPU HK30TEPMHUUECKUX PEAKIUAK?

7. Kak u3MmeHsieTcs BeIMYMHA DHTPONUM IPH CaMONPOU3BOJIBHBIX IpoOlEccax B
W30JIMPOBAHHBIX CUCTEMAX U IIoueMy?

8. Kak pemaercs Bompoc 0 HampaBlIeHHH CaMOIIPOM3BOJIBHBIX TIPOIIECCOB B
HEM30JMPOBAHHBIX CHUCTEMaX Ha OCHOBE H300apHO-U30TEPMHUUYECKOTO H
M30XOPHO-U30TEPMUYECKOTO MTOTEHIINATIOB?

9. Kakas cucrema Oosiee ycTOWYMBA: C BBICOKUM WJIM HU3KUM 3HaY€HHEM HM300apHO-
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

M30TEPMUYECKOTO MOTeHIHaNa?

KakoBa cBsi3b MEXIy H3MEHEHHEM H300apHO-M30TEPMUYECKOT0 MOTEHIHANa,
SHTAJIBIIMU ¥ HTPOIINU IPU NOCTOSSHHOW Temneparype?

Yo Ha3bIBAETCSI KOHCTAHTOM PAaBHOBECHS M KAKOE €€ IIPAKTUYECKOE 3HaUYeHUEe?
Kak ompenenuTs KOHCTaHTY PaBHOBECHS, IMOJIb3YSCh TAOIMIIAMU CTaHAAPTHBIX
TEPMOJIMHAMUYECKUX BEIUYNH?

ChopmynupyiiTe NpUHIUI CMEIIEHUS] pAaBHOBECUH, Ha3bIBaeMblil npuHIUIIOM Jle-
[Tarensbe.

Kak wn3meHsieTcs KOHCTaHTa pPaBHOBECHUS IIPU YBEIMYEHUU TEMIIEpaTypbl UL
AK30TEPMHUYECKUX PEAKIU?

Kak omnpenenutb KOHCTaHTy paBHOBECHsS IIpH JIIOOOH TeMIieparype, eciu
M3BECTHA KOHCTAHTA PABHOBECHUS IIPU CTAHIAPTHBIX YCIOBUSIX?

ITpu xakux TemmepaTypax (BBICOKMX MM HU3KHX) CIEIyeT IpO BOJUTH
9K30TEPMHUUECKHE PEAKIIUH, YTOOBI MOIYYUTh OOJIBIION BBIXO TPOAYKTOB?

ITpu kakux Ttemmeparypax (BBICOKMX WM HHU3KUX) CIEAYyeT IPOBOJUTH
SHAOTEPMHUYECKUE PEAKIINH, YTOOBI MOIYYUTH OOJIBIION BBIXOJ] MPOTYKTOB?

Uto Ha3bpiBaeTCsd IeTEPOTr€HHBIM DPABHOBECMEM M KaK BBIPAXKAETCS KOHCTAHTA
paBHoBecus peaknuun CaCOs = CaO + COz?

3aBUCHUT JIM KOHCTAHTAa PaBHOBECHUSI OT KOHIIEHTpALMM BEIIECTB, B3ATBHIX [
IIPOBE/ICHMS peaKuu?

XuMHUYecKasi KHHETHKA M KaTaJIu3

1.

6.

Urto Ha3bIBaeTCS CpEAHEM U UCTUHHOM CKOPOCTSMH peakiuu? YpaBHEHHE peakIuu
MEepPBOTO MOPSJIKA.

. KakoB ¢u3nueckuii CMbICII KOHCTAHTBI CKOPOCTH U OT Y€ro OHa 3aBUCHUT?
. Uro  Ha3blBaeTCs  MOJEKYyJspHOCThIO  peakuuu?  Ilpumepsl  MoHO- u

OMMOJIEKYISPHBIX pPEaKLUH.

. Uto Ha3bIBalOT MOPSAKOM peakuuu? B kakux ciaydasx OMMOJIEKYJISpHAs peakius

OIMUCBIBACTCA YPABHCHUEM IIEPBOI'O nopsmKa?

. Uto Ha3bIBaeTCsl MEpPUOJOM MOJyIpeBpalieHus? B kakux ciydasx OH 3aBUCHUT OT

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

7. Uto Takoe 3Heprus akTUBauu?
8. O0mwmit MexaHu3M JeicTBUA KaTanu3atopa. Kak oH BiMsieT Ha paBHOBecHE?
DJIEKTPOXHUMHUSA

1. Yro HazpIBaeTCs YACIHHOM M DKBUBAJICHTHOW 3JIEKTPONPOBOIHOCTHIO? EnuHUIIBI
UX U3MEPEHUSI.

2. UYto Ha3pIBaeTCs MOJABIKHOCTHIO HMOHOB? [loyeMy HMOHBI ¢ MallbIM PaJIAyCcoOM
MeHee MOABUKHBI, UeM OoJbIne?

14. Yto Takoe pa3baBieHHE pAacCTBOPOB M KaK OHO BIMSET Ha YAEIbHYIO U
SKBUBAJIEHTHYIO 3JIEKTPOIPOBOIHOCTh CUIIBHBIX AJIEKTPOIUTOB?

15. Ilouemy c yBenMUEHHUEM KOHLIEHTPALUU 3KBUBAJIECHTHAs 3JIEKTPONPOBOJHOCTH
pPacTBOPOB yMEHbIIAETCs?

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

17. Tlouemy mpu HEHTpaIU3aIUU CHIIBHON KUCIOTHI HIEIOYbI0 3JIEKTPOIPOBOIHOCTH
yMeHbIIaercs?

18. Ilouemy mpu HeHTpanu3anuu CIa00W KUCIOTHI MIEIOYbI0 IIIEKTPOIMPOBOTHOCTD
YBEIUYUBACTCS?

19. 3akon pa3Benenus OctBanbga. Kak 3aBUCHT KOHCTaHTa UCCOLMALMU  OT
KOHIEHTPALUU CJIa00ro 3IeKTponuTa’?

20. CtpoeHue JABOWHOTO  DJEKTPUUYECKOTO  closi. KakoBbl  NMPUYHMHBI €0
BO3HUKHOBEHHS?

21. Tlpumepsl OOpaTUMBIX dSJ€MEHTOB. Peakimu, MpoTEKarolMe Ha DJIEKTPOAax B
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OpSMOM U 0OOpaTHOM HarpaBJICHUH.

22. Uto Ha3BIBAIOT CTaHAAPTHBIM DJJIEKTPOIHBIM MOTeHIHaaoM? YUTo mpuHATO 3a
YPOBEHb OTCYETA MOTCHIIMAJIOB?
23. DnexTpojsl mepBoro u BToporo poja. [lo kakuM ypaBHEHUSIM PaCCUUTHIBAIOT UX
MOTEHIUANIBI?
24. Yto Takoe AJIEKTPOJI CPABHEHHSI U B YEM €0 MPAKTUUECKOe 3HaUeHHe?
25. Kak moxno myrem nsmepenust J1C onpenenuts pH pactBopa?
Konsiouanbie cucrembl, moJjiydeHue, ONTHYECKHE U MOJIEKYJISPHO KHHeTHYeCKHe
CBOMCTBA
1. OxapakTepusyiTe KiIacCU(PUKALUU TETEPOreHHBIX JTUCIEPCHBIX CUCTEM IO

()] b~ wiN

o

10

11.
12.

13.

14.
15.

16.
17.

18.

Pa3JInYHbIM ITPHU3HAKAM.

. JlaliTe onpeierieHrue KOJUIOUHON CUCTEME.

. Uto Takoe nmmodoOHbIe U INOPHUIBHBIE TUCTIEPCHBIE CUCTEMBI?

. OOBsicHUTE pa3aryuue cBOOOAHO-TUCIIEPCHBIX U CBA3HO-AUCIEPCHBIX CUCTEM.

. Onummre nosryyeHne KOJUIOMIHBIX CUCTEM METOJIOM KOHAeHcauu (pusmueckon u

XUMHYECKOM ).

. [IpuBeaure popmyny munemisl 3011 AgClmonyyennoro o peakiuun AGNO3 + KCl

= AgCl + KNOs3 (ipu u366iTke AGQNO3)

. Kakum 3apsiom o6magaroT KOJIOUHBIE YaCTUIIBI?
. Kakue ontuueckue cBoiicTBa XapakTepHbl 7151 KOJUIOUIHBIX CUCTEM?
. IlpuBenure ypaBHeHue Pones nns cBeropaccesHus (omanecuenius).Kakxoro

HPAaKTUYECKOE 3HAUE€HHE ITOr0 YPaBHEHUS?
. .Kakue ontuueckne npubopbsl OCHOBAHbBI Ha CBETOPACCEIHUN?
YemM duryopecueHIMs OTINYAeTCs OT ONajecleHIun?
Kakne ocobGennoctn wumeer 3akoH JlamGepra-Byrepa-bopa, omnuceiBarommii
norJomieHue ceeta (abcopOuuio cBeTa) A HCTUHHBIX U KOJUIOMIHBIX paCTBOPOB.
[TpumeHuMa I MOJIEKYJISIPHO-KUHETUYECKasl TEOPUS K KOJJIOUJHBIM cucTeMam?
OO0mbscHuTe.
Uro Takoe OpOyHOBCKOE ABWKECHUE, TUPPYy3us?
Onumure ocobeHHocTH AU(GPY3un B KOIOMAHBIX cHcTeMaX. YTo Takoe
kodpurment aguddyzun?
[TpuBeaute ypaBHeHue DitHIuTeHa 1715 Kodddupenta 1updys3um.
Uro Takoe ocMoTHueckoe napiaeHue? Kak oHO 3aBUCUT OT MaJIIpHOW U YaCTUYHOU
koHueHTpauun? [Ipusenute ypasHenue Bant-T'odda.
Onumure 0cOOEHHOCTH OCMOTHYECKOrO MaBJIEHHS  KOJUIOMIHBIX CHUCTEM B
CPAaBHEHMH C PACTBOPAMH HU3KOMOJIEKYJISPHBIX COEAMHEHUN.

IoBepxHOCcTHBIE iBJIeHUs U agcopOuusa. Koanonanusie [IAB

1.
2.

o1~ w

(0]

Kakwue siBieHns Ha3bIBAIOT IOBEPXHOCTHBIMU U B YEM 3aKJIFOUAIOTCS UX MPUYUHBI?
[Touemy 11 MMO(OOHBIX KOJUIOMJIHBIX CHUCTEM XapaKTepeH M30BITOK CBOOOIHOM
MOBEPXHOCTHOM SHEPIUU U KAKOBBI YTH €T0 CHUKEHUS?

. B uem paznnuue pusnueckoit u XuMuueckon agcopormn’?
. Uto o3HavaeT ajicopOIMOHHOE paBHOBECHE?
. KakoBbl OCHOBHBIE MOJIOKEHUS TEOPHUH MOHOMOJEKYJSPHOW aacopOIuu- TeOpuu

Jlenrmropa?

. HpI/IBC,Z[I/ITe YpaBHCHHUC .HCHFMIOpa U 00JIacTH ero MNPUMCHUMOCTH K H30TCPMC

azicopoIum.

. KakoBbl mpuumHBl afcopOIuM HOHOB Ha rpaHulle (a3 (TepMoaMHAMUYECKas

TPaKTOBKA a/ICOPOILIMU U YCTAHOBJICHUS paBHOBECHS)?

. B uem 3axmrouaercs npasuio DasiHca- [leckoBa 1y1s n30upaTenbHOM ancopOoumn?
. UTo Takoe MOBEPXHOCTHOE HATSIKEHHE JKUIKOCTEH ,KaKOB €ro (PU3UIECKUN CMBICIT

n ¢aAnuHuIa I/I3MCpCHI/IH?
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10. Kakue BemiecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-aKTUBHBIMH? KakoBO cTpoeHme
Mozekyn [TAB?

11. IlpuBeaute ypaBHeHHE M30TepMBbl aacopOumu ['mOOca W mpoaHamM3UpyiTe ero
NpPUMEHEHHE K M30TE€pPMaM IOBEPXHOCTHOTO HATSDKEHUS B BOIHBIX PacTBOpPax
pa3IMYHbIX BEILIECTB.

12. Yro Takoe MOBEpXHOCTHAsI aKTUBHOCTh M KaK OHa MeHsieTcs Jyisl pa3nuyHbix [IAB
o npasuity Tpaybe?

13. Onummure crpoeHue Mojekyn KoutouaHbix ITIAB (Munemmsapasix [IAB) wu
COCTOSIHUE UX B PacTBOPE.

14. OnummuTe Ki1acCU(pUKAIUIO U TPAKTUYECKOe TpUMEHeHne KoutouaHbix [TAB.

DJIeKTpUYecKHe CBOMCTBA, yCTOMYHBOCTD U KOATYJISAIUA KOJUIOMIHBIX CHCTEM

1. KakoBbl NPUYMHBI BO3HUKHOBEHHS JIBOMHOTO 3ekTpudeckoro cios ([IDC) Ha
rpanuie pazzaena ¢paz? Onumure ctpoenue 3toro 19C.

2. Uro Ttakoe mwunemia? IlpuBenure cxemy crpoeHuss u ¢dopmyny muiemibl. Kak
3aBHCHUT 3HAK 3apsA/a KOJUIOUTHON YaCTHIIbI OT AJIEKTPOJIUTA —cTabuan3aropa’?

3. Uto Takoe 3MEeKTPOKUHETHYECKHI MOTEHIIMAN U KaK OH MEHSETCs NP J00aBICHUU
K KOJUIOMIHOMY PacTBOPY AJIEKTPOJIUTOB?

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

5. Ot yero 3aBUCUT KMHETUYECKAs] YCTOWYUBOCTD JUCHIEPCHOI CUCTEMBI?

6. Kak MeHsiercs arperaTuBHasi YCTOMYHMBOCTh KOJUIOMAHBIX PacTBOPOB IMpH
n00aBIIeHUH IEKTPOIUTOB? UTO Takoe M303JIEKTPHUECKOE COCTOSTHUE?

7. B 1ueM 3akitouaeTcs CyIIHOCTh (PU3UYECKON TEOPHH YCTOMYMBOCTU M KOATYJISINH-
teopun JJIDO?

8. B ueM COCTOUT MeXaHU3M KOAaryJSIHK KOJUIOUIHBIX CUCTEM JIEKTPOIUTaMU?

9. Kakue cymecTByrOT IpaBuiia Koaryisnuu 3o01ei snexrponutamu? Chopmynupyiite
npasuiia 3HagyHocTH (npaBuwio Hlyneie-T'apan).

10. YUro Takoe mnopor koarymauuu? Kak BiuseT BaJeHTHOCTb, aJICOPOIIMOHHAs
CIOCOOHOCTH M PaJlyC MOHA — KOAryJsiTopa Ha MOpOr KoaryJssiuu?

MeTtoauyeckue peKOMEHAANNH 10 UCIOJIH30BAHNI0 HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI1 00y4eHusl

Jlnig v3ydeHus TEKIMOHHOTO MaTepuala AUCHUTUIMHBI TPUMEHSIOTCS ayAHOBU3YyalIbHbBIE
(MynbTUMEIUNHBIE) TEXHOJIOTHUHU, KOTOpPhIE HE OTPHUIAIOT TPAJUIMOHHBIE, MPOBEPEHHBIC
BPEMEHEM METOJbl MpENoJaBaHusi, HO, TMPH OSTOM, OHHU TMOBBIIIAIOT HATJSIHOCTS,
MH(OPMATUBHOCTh, OMEPATUBHOCTH B MoJade HMH(OpPMAIMH, MO3BOJIAIOT JSKOHOMUTH BpEMs
3aHATHM.

Kaxnoe mnpaktudeckoe (CEeMHUHApPCKOE) 3aHITHE HMEET CBOIO 0CO0yi ¢opmy
MIPOBEJICHUS, CBOIO METOJOJIOTHYCCKYI0 CHENU(UKY, YTO TO3BOJIIECT pa3BUBATh y CTYICHTOB
pa3IUYHBIE KaK OOIIEKYJIbTYpHBIC, TaKk W TNPOQeCCHOHATbHBIE KoMIleTeHIMH. [locTaHoBKa
mpoOJIeMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETHYCCKHX CHUTYalldd, CO3JIaHue
aTMocdepsl auanora Mexay MpenojaBareieM U TPYNnon Mo3BogeT padoTaTh WHANBUAYAILHO
W B MaJlbIX TpyNNax, KOJJIEKTUBHO OOCYXIAaTh ONPEICICHHBI TeMaMu MaTepuain, a TakkKe
WHUIIUHPOBATh CAMOCTOSITENbHYIO paboOTy CTYAEHTOB. [Ipu OCMBICICHHH COAEpKAHUS BOITPOCOB
MPAKTUYECKHUX 3aHATUH MpecieyeTcs 1elb COONI0AaTh MPEEeMCTBEHHOCTh B MPOPECCHOHATHHOM
U B TBOPYECCKOM Pa3BUTHH CTYIACHTOB.

KoHTpob caMOCTOSITENTEHOM pabOTHl CTYJACHTOB MPHU3BaH CAeJaTh MPOIECC OOydeHUs
0oJjiee MENOCTHBIM M OpraHuYHbIM. Ero 3ajada He ocTaBUTh 0€3 BHHUMAHHWS JaKe, HAa TICPBBIN
B3TJIS1/1, MAJIO3HAYUTEIIBHBIC BOITPOCHI.
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KomnbrorepHoe TecTMpoBaHWE MO3BOJISIET OCYIIECTBIATH UTOTOBBIA KOHTPOJIb 3HAHUM
CTYIEHTOB. TecTOBBIN MaTepuan BKIIOYAaeT B ce0sl COAEp)KaHHUE BOIMPOCOB IO KAXIOMY U3
0003HaYEeHHBIX [TPOTrPAMMOI1 pa3IeNoB.

Kaxnplii Bompoc mpeanosaraeT HECKOJIBKO BAapUAHTOB OTBETOB, CPEAM KOTOPBIX
UMEIOTCS a0COJIOTHO HEBEPHBIA, MPAaBUIBHBIA M B OOJbIIEH WJIM MEHBIIEH CTEINeHU
pacKpbIBalOLMI CYLUIHOCTh BOIIpoca. B mpolecce KOMMIBIOTEPHOIO TECTUPOBAHMS 3ajaya
CTYACHTOB ONpeAeNsieTcs KakK BBIOOp NpPaBWIBHOTO OTBETa M3 MHOroo0Opasus BapHaHTOB. B
TECTOBBIX 33JaHMUSX €CTb BOIIPOCHI Ha COOTBETCTBME. B Impolecce KOMIBIOTEPHOIO
TECTUPOBaHUS, 3aJaya CTYACHTa OIpeAeNseTcss Kak BbIOOp MpaBWIBHOIO OTBETa U3
MHOT000pa3usi BApUaHTOB.

Bompocel ©  Tembl, OTBOAMMBIC Ha BBIMOJHEHHUE CAMOCTOATEIBHOW pPabOTHI 1O
JTUCIUIUIMHE, a TAK)KEe KPUTEPUH OLICHWBAHUSA 10 KaXKJIOMY BHYy pabOThI copepikarcs B pasfelie
5 PIIA.

MeToauuyecKkue YKa3aHusd QJI oﬁyqamumxca 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanus AesiTeNbHOCTU CTYIeHTa

Jlexkmusn [Tocenienne NEKUUOHHBIX 3aHATUNA U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuanga SBISETCS HEIOCTAaTOYHBIM YCJIOBHEM JMJIs YCIEUIHOTO
yCBOCHUSI JUCHUILTUHBL. CTyIEHTY HE0OXOAUMO CHCTEMaTHYECKU
paboTtaTh ¢ y4eOHOH W METOIUYCCKOU JINTEPATYPOH, pEKOMEHyeMOM
[0 KaXJ0My paslelny JEKTOPOM, JOIMOJHSS KOHCIEKT JIEKIMH
HEOOXOMMBIMH  TTOSICHCHHUSIMHM, YTOYHCHHSIMH WM TEPMHHAMH I10
n3ydaemoil teme. HeoOXoaumo mucaTh KOHCIEKTHI JIEKIHI: KpaTKo,
cxematuyHo. [locrnenoBarenbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIIEHHS; MOMEUYaTh Ba)KHBIE MBICIIH,
BBIJIEJISTh KIIFOUEBBIE CIIOBA, TEPMHUHBL. [[pOBEpATH TEPMHUHBI, TOHITHIA
C TOMOUIbIO  SHUMKJIONEOWH,  cloBaped, CIpPaBOYHUKOB C
BBINIUCHIBAHUEM TOJKOBaHMM B TeTpaab. (OO003HAUUTH BOMPOCHI,
TEPMUHBI, MaTepuaj, KOTOPBI BBI3BIBAET TPYAHOCTH, TMOMETUTHh U
MOMBITAaThCSI HAWUTH OTBET B PEKOMEHAYEMOW mauTeparype. Ecnm
CaMOCTOSITENILHO HE yIaeTcs pa3o0paThCs B MaTepuaie, He0OXOIUMO
chopMyIHMpOoBaTh BOMPOC U 33JaTh MPemnoaBaTeNto Ha KOHCYIbTAIUH,
Ha MPaKTUYECKOM 3aHSITHH.

JlabopaTopHoe JlaGopartopHbie 3aHATUS HaIlpaBJICHBI Ha dbopMupoBaHue
3aHATHE MPAKTUYECKUX YMEHUMW, CBS3aHHBIX C OpPraHU3alHell aKTUBHOIO
B3aUMOJICHCTBUSA  YYaCTHHUKOB 0Opa3oBaTENLHOrO  Mpolecca Io
W3YYCHUIO MaTepHualia, 3aKPEIJICHHE MPAKTUYECKUX HABBIKOB IS
pereHust npodeccHoHANBHBIX 3amad. [Ipu MOATOTOBKE K 3aHATHAM
HEe00XO0IMMO TOBTOPUTH JIEKIITMOHHBIN MaTepual 1Mo U3ydaeMoul Teme,
HW3Y4YUTh MaTepUaj, PEKOMEHAOBAHHBIN IMPENOIaBaTEIEM IO CIIMCKAM
nutepatypsl. [IoAroToBKa K 1aOOpaTOPHBIM 3aHATHIIM TIPECTIeAyeT JBE
OCHOBHBIE LIEJIA: MEPBOE - NMOBTOPEHUE M3YYEHHOTro marepuana. s
ATOr0 HCIMOJB3YIOTCA KOHCIEKThl JIEKI[MH, PpEeKOMEHJOBaHHas 15

OCHOBHAasi W JOIOJIHUTENIbHAs JUTepaTypa; BTOpoe - yriayOseHue




25

3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHUS CITy)KaT JJIS 3aKPETUICHHS
TEOPETUYECKHX OCHOB, M3JIaraéMbIX B JICKIUAX, ITOJYYCHHS
MPAKTUYECKUX HABBIKOB PEUICHUs MPOQECcCHOHANBHBIX 3aaa4d. OHu
MPOXOAAT C UCIOJNb30BAaHUEM CTEH/IOB, METOJIMWYECKUX YKa3aHUH,
y4eOHO-HATrMSAHBIX TOCOOMH, B KOTOPBIX OTpPaXEH HEOOXOIMMBIi
MUHUMYM 3aJa4 Uil OCBOCHHMS pAa3/eioB M TEM JUCIHUILIHHBL.
3aBepIiaroniei 4acThio JIa0OPaTOPHOU PAOOTHI SIBISIETCS OPOPMIICHUE
B paboueii TeTpaau ordyera. CopepikaHue OTYeTa ONPEACIAeTCS TEMOM
3aHATUS ¥ MOXKET BKJIIOYATh B ceOsl BOMPOCHI PA3IMYHOTO XapakTepa.
Tak npu npoBezeHUN 1a00PATOPHOI PaOOTHI B COCTaB OTYETa MOTYT
BXOJIUTh: KPaTKOE ONMCAHHWE METOJWKH BBHIMIOJHEHUS pabOThI; cxema
71a00paTOpPHOM YCTAaHOBKM, HEOOXOIMMBIE pacueThl 1o 00paboTke
MOJy4YeHHON HMH(OpMauy; aHaTU3 IOJYyYCHHBIX NAHHBIX WU oOIliee
3aKioYeHne  (BbIBOABI). JlONMOJMHWUTENBHBIE W WHAWBHIYyaTbHbIC
TpeOOBaHUSI M3JIOKEHBI B METOJMYECKUX IOCOOMAX K KakIOu
nabopaTopHOil paboTe W MpHBENEHBl Ha TOPTale AWCTAHIIMOHHOTO
obyuenunst COI'Y http://Ims.nosu.ru/

KosutokBuym

KomnokBuymbl HampaBieHbl Ha YriayOJeHHE TEOPEeTUYECKUX 3HAHUIA,
(dbopMupoBaHue MPAKTUYECKHUX YMEHUI u KOMITETEHIIUI
oOydJaronmxcs, MpeayCMOTPEHHBIX MPOrpaMMoN AUCHMIUIUHBL. [Ipu
MOJIrOTOBKE K KOJUIOKBUYMY HEOOXOAWMO TOBTOPUTH JIEKIIMOHHBIN
Marepuai 10 U3y4aeMoOU TeMe, U3YUUTh MaTepuall, peKOMEHIOBAHHBIN
IIpenojaBaTesIeM II0 CIHCKaM JIMTeparypbl. B mpomecce 3aHATHN
oOpaliaTe BHUMaHHE Ha IPAKTUYECKOE NPUMEHEHHWE TEOpPHUM U Ha
METOJIMKY  peIIeHUus  TUIMOBBIX  3a7ad  IpodecCHOHANBHOM
JEeATEIbHOCTH.

IIncbMeHHbIE
AOMAIIHUE  3aJaHUA
(KOHCIEeKT)

3HAKOMCTBO C OCHOBHOM U JIOIIOJHUTENILHOM JIUTEPATypOH, BKIItOUAs
CIPaBOYHbIE U3JaHMUs], 3apyOekKHbIE HICTOUYHUKHU, KOHCTIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHHOB, CBEJICHUH, TpeOYIOIUX 3allOMHUHAHUS W
SIBJIAIOIIMXCSL  OCHOBOIOJIAraloIIMMU B 3T0Ml Teme. CocTaBieHue
KOHCIIEKTOB IO IIPOYUTAHHBIM JIUTEPATYPHBIM HCTOYHUKAM H JIP.

IIpy DOAroTOBKE K 3aHATHIO HEOOXOJIUMO OPHEHTUPOBATbCS Ha
KOHCIIEKTBI JIEKLINH, PEKOMEHIYEMYIO JINTEPATypy.

ITo xaxnou U3 TeM Ul CAMOCTOSATEIIBHOIO U3Y4YCHUS, IPUBEICHHBIX B
paboueil mporpamme, clieyeT CHayaua MpOYUTaTh PEKOMEHIOBAHHYIO
JUTEpaTypy U MpPU HEOOXOAMMOCTH COCTAaBUTh KPATKUH KOHCIEKT
OCHOBHBIX  IIOJIO)KEHUH, TEPMHUHOB,  CBEJCHHUI,  TpeOyrommx
3allOMUHAaHUS U SBISIOMINUXCS OCHOBOMOJIAralOIIMMU B 9TOU TEME.

Jna  pacmmpeHuss 3HaHUM 1O  JHCHMIUIMHE  PEKOMEHAYETCS
HCIIONb30BaTh IHTEpHET-peCypCHI:

MPOBOJUTh TOUCK B Pa3IUYHBIX CHCTEMaxX, TaKUX Kak o0Iue
MIOMCKOBBIE CHUCTEMBI: wWww.yandex.ru, www.google.ru, a Takxe
CHELUAJIbHBIE  ITOMCKOBBIE  CHUCTEMBI: www.chem.msu.su
www.chemnavigator.hotbox.ru .

KonrposbHasa padora

[lenb KOHTPOJIBHON pabOTHI - MPOBEpPKAa Pa3BUTHS HABBIKOB,



http://lms.nosu.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

26

(mucbLMeHHast) YCBOEHHUS M 3aKpEIUICHUS MaTepuasa, MOJYYEHHBIX NpPH H3y4EHUU
JUCHUIUIMHBI, M BBINOJIHAETCS CTYIEHTAMH 3a04YHOTO OOYYEeHHs.
Pa6ora BBITIOJTHSETCS o VHIUBHUIYaJIbHBIM 3aJJaHUSIM
MallMHOMMCHBIM WM  PYKOIUCHBIM  TekcToM. Pabora  maer
BO3MOKHOCTh YCTAaHOBHUTH CTENEHb YCBOCHHS MaTepHalla U yMEHHUE
MPUMEHSITHh 3HAHUS, MTOyYEeHHBIC MPU MU3YYCHUH JUCUUIUINHBL. Pabora
CIIOCOOCTBYET OBJIAJICHUIO MAaTEpHUajoM, IPUBUBACT HABBIKU B
CaMOCTOSITEIbHOM PEIIeHUH MPAaKTUYECKUX BONPOCOB U B padore c
JIUTEPATYPOH.

JK3aMeH OueHka OTBeTa Ha 3K3aMEHE IMPOBOAMUTCS B COOTBETCTBUHU C
[TonoxkenneM o0 OaTPHO-PEUTUHTOBOM CHUCTEME OIECHKH 3HAHHMA
crynenros COI'Y.

8. OneHoYHbIE CpeICTBA I TEKYIIero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOH aTTecTaluu U
NMPOMEKYTOYHOM aTTECTALUH 110 HTOraM OCBOCHUS AMCUMILINHBI.

8.1. ®opmbI padoThl cTyAeHTOB. DOpMBI pPabOThl: KOHCYJIbTALUH, JIAOOPATOPHBIE
3aHSTHSL, PEUTUHIOBBIE TECTUPOBAHUSI, CAMOCTOSITEIIbHBIE pA0OThl, UHTEPAKTUBHBIC 3aHATUSI.

8.2. Buapl KOHTpOJA: TeKyuMi (Ha Ja0OpaTOPHBIX M CEMHHAPCKUX 3aHSATHUSAX),
IIPOMEXKYTOUHBIN (MOJ1yJIbHOE TECTUPOBAHUE), UTOTOBBIN (3a4ET).
ITpoBepka KauecTBa YCBOEGHMs 3HAHMM OCYILECTBISETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHoU Qopme. [IpoBenenue pasHpix mo (Gopme W 1Mo 00BEMY YCTHBIX W MHUCHBMEHHBIX
paboT AMCLUIUIMHUPYET CTYAEHTA, Ja€T MPEernoaBaTelll0 OCHOBAHMS Ul OOBEKTHUBHOM OLIEHKH
3HAHUM KaXJ0ro CTyJIEHTa IpH BbIBEACHUM CYMMapHOro Oajia, IO3BOJISIET CTYAECHTY
IPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH 110 MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Cl1a0ble
CTOPOHBI, YTOOBI YYECTh UX MPU TOATOTOBKE K IK3aMEHY.
Bujibl TeKyIero KOHTpOJIs:
a) YCTHBIN ()POHTAIBHBIN MM WHAWBHYATbHBIH OPOC;
0) mMCbMEHHasi caMoCTosTeNbHAs PaboTa;
B) YCTHOE M3JI0KEHUE COJIEPKaHUsl IPOYMTAHHOTO B paMKaxX CaMOCTOSTEIbHON paboThI;
I') YCTHOE BBICTYIUIEHHE TI0 TeME 00CYXKIEHHUSL.
ITpoMeKyTOYHLIN KOHTPOIb
JucuunirHa pa3outa Ha MOZIYJIH, KOTOpPbIE MPEACTaBISIOT COOOW JIOTMYECKU 3aBEpIICHHbIE
4acTu pabouell MporpaMMmbl Kypca U SBISIIOTCS TEM KOMIUIEKCOM 3HAaHUW U yMEHHH, KOTOpbHIE
noJyiexar KOHTpoiro. KoHTpoab ocBOeHUs: MOy el BKIIIoYaeT B ce0sl TECTUPOBAHUS B paMKax
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMMon AUCIUIIIINHBIL.
B koHI1Ie cemecTpa IPOBOIUTCS KOHTPOJIBHOE MEPOTIPUATHE: 3aUET.
[TpoMeKyTOUHBII KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCA 1O OaNIbHO-PEHTUHIOBOM cHcTEME
COr'Yy.

IIpumepHbIe 321aHUA OLIEHOYHBIX CPEICTB
Bonpocs! k py0eskHO KOHTPOJILHOM padoTe

Oxcunsl. Knaccudukaius 1 HOMEHKIATypa OKCHIIOB
XuMHYecKre CBOMCTBA KUCIOTHBIX OKCHIOB
XHUMHUYECKHUE CBOMCTBA OCHOBHBIX OKCHJIOB
XUMHYECKHE CBOMCTBA aM()OTEPHBIX OKCHIOB
Kucnotel. Kinaccuduxkanust 1 HOMEHKIaTypa KUCIOT
XuMHUYecKre CBOMCTBA KUCIOT

OcnoBanus. Knaccudukaiius ocHOBaHUH
XuMHUyecKkre CBOMCTBA OCHOBAaHUH

AmMdoTepHbIe TUAPOKCUIBl X XUMHUECKHUE CBOMCTBA

LCoNoOAWNE
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10.  Comu. Knaccudukanus 1 HOMEHKIIATypa coyen

11.  Xumwuueckue CBOMCTBA coyiel

12.  Kwucinble u OCHOBHBIE COJIH

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

14.  Ilpocroe BemecTBO U XUMUYECKHUM 3JIEMEHT

15.  3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOILLICHUI

16.  Momnsapnas macca. KonnuecTBo BemiecTsa

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

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

19.  TlousTue skBuBaneHTa. PaKTOp SKBUBAJICHTHOCTH. 3aKOH YKBUBAJICHTOB

20. Crtpoenue aToma

21. DHEepreTu4ecKoe COCTOSIHUE JIEKTPOHA B aTOME

22.  KBauTOBBIC UKCIa

23.  Ilpunmun Ilaynm. DOnekTpoHHass CTpPyKTypa aTOMOB M NEpUOJUYECKas CHCTEMa
3JIEMEHTOB

24.  W3otomsl

25.  KoBasienTHas cBsi3b. MeTOJ] BAJIGHTHBIX CBSI3EH

26.  HemomspHas u noJsipHasi KOBaJCHTHAs CBSI3b

217. Crnioco0Ob1 00pa3oBaHUs KOBAJICHTHOM CBS3H

28.  Meroa MOJICKYJISIPHBIX OpOUTaNIeH

29.  HouHas CcBs3b

30.  BopmoponHas cBs3b

31l.  OxuciauTensHO-BOCCTAHOBUTEIbHBIE MpPOIECCHl. MeToa 3leKTpoHHOro OanaHca. Meton
MIOJTYypEAKIIHIA

32.  DJEKTpoiHu3 PacTBOPOB M PACILIABOB COJNEH

33.  KaromHbIe MPOIECCHI MPH ICKTPOIIH3E

34.  AHoJHBIEC IPOLIECCHI IPH INEKTPOIIH3E

35. Mertaiuibl. @U3NYECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB

36.  T'anorensl. @u3nMYecKue U XMMHUUYECKHE CBOMCTBa TajoreHOB. [ aloreHOBOAOPOIHBIC U

KHCIIOPOJICO/ICPIKAIINE KUCIOTBI

le/lMeprle TECTOBBIC 3aIaHUA 110 JUCHUIIJIUHE
Ykaxure pCaKknunn, KOTOPLIC MOTYT OBITH MPaKTUYCCKU OCYIICCTBUMEIL.
NaCl + Ba(NOs3), =
CuSO4 + NaOH =
KNO3 + NaOH =
CaCl2+Cr(OH)s =

OHpe,I[eJII/ITe, KaKne pCakKln HEBO3MOKHO OCYHICCTBUTD.
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

Ykaxure pPCaKknun, KOTOPLIC MOTYT OBITH MMPaKTUYCCKU OCYIICCTBUMEIL.
CaCO3 +HCl1 =

Mg(OH)2 + NaOH =

NaNOs + FeCls =

ZnS0O4 + HNO3 =



VYKaxuTe peaklu, KOTOPbIE MOTYT OBITh MPAKTHUECKU OCYIIECTBUMBI.

PbS + AgCl =
NasPO4 + CaClz =
K2SiO3 + NaNO3 =
Mg(OH). + KNO3 =

Kakue u3 conei mogseprarorcs THAPOIU3Y:
KC1

BaSO4

Na.,COs3

CaCl..

Kakue u3 cojeil He IOBEPraroTCs FUAPOIH3Y?
NazPO4

LiCl

AgCl

K2CO:s.

Coub coctaBa Fe(OH)2NO> umeer Ha3BaHue:
THIAPOHHUTPUT JKeJe3a;

THIPOKCOHHUTPAT XKee3a,
JIMTHIPOKCOHUTPAT XKeJle3a;
JIMTHIPOKCOHUTPHUT JKEIIe3a.

I'mppokenx Meau pearupyer ¢ pacCTBOPAMM:
NaOH;

HCI;

NazSOyq;

Fe(NO3)a.

DyeKkTpoHHas KOHGUrypaiwms HoHa ZN?* cOOTBETCTBYET (hopMyIIe:
Is?2s%2p*;

Is?25%2p®3s%3p;

Is?25%2p®3s23p83d1;

1s?25%2p®3s23p®3d104s2,

ITpu snexrponuse Boauoro pactBopa KCIl Ha katoje BbiaenseTcs:
KaJIuii,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

’KecTtkocTh BOJIBI ONpEAENIeTCs] IPUCYTCTBUEM UOHOB:
Kajus,

KaJbIus,

HaTpHs,

aMMOHHSL.

B ManuHOBBIN 1IBET OKPAIIMBAIOT IJIAMS UOHBI:
1e3usl,

KaJus,

HaTpHs,
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JINTHAL.

B peakuuu nepmanranara Kanus ¢ cylb()UTOM HaTpHs B LIETOYHON cpeie o0pa3yeTcs:
MaHTaHaT KaJus,

CylIb(HT Maprasiua,

OKCHJ Maprasiia,

JMOKCHUJ] MapraHIia.

[Tpu OOBIYHBIX YCIIOBUSX MMEHTAKAPOOHWIT JKee3a:
TBEP/bIH,

ra3000pa3HbIi,

KAIKUH.

Cpeny yKa3zaHHBIX DJEMEHTOB HAMOOJBIINYI0 CKJIOHHOCTh K OOpPa30BaHUIO KOMIUIEKCHBIX
COCIUHCHUI UMEET:

J)Keneso,

aITFOMUHUHN,

HaTpUi,

KaJTBITHMN.

Cpenu yka3aHHBIX JJIEMEHTOB HAWMEHBIIYIO CKJIOHHOCTh K OOpa30BaHHMIO KOMIUIEKCHBIX
COCIMHCHHUI NMEET:

JKEJIe30,

AIIOMUHHH,

HaTpui,

JINTHIA.

B akBakoMILIEKCax JTUTaHOM SIBJISIETCS:
BOJIA,

OH,

CO,

CN-.

B  xommiekcHom  coemuHenun  [Ni(NH3)sCIJOH  3apsn  BHyTtpenneit  chepsl U
KOMIUTIEKCOOOpa30BaTes paBHBI:

2+, 2+,

2+, 2—;

2—,1+;

1+, 2+;

8.3. Meroauka ¢opmupoBanus pe3yJbTHpYOmeil oneHku. lrTorosas olneHka
CKJIQ/IbIBAETCSl KaK CpEJHEB3BEUIEHHAas IO pe3yjbTaTaM BCEX OLIEHMBaeMbIX padOT Ha
HOPOTSDKEHUM CEMECTpPa, KyJla BXOJAAT MOCeIleHNe JeKIH U CEMUHApOB, OTBETHI U JIOTIOJTHEHUS
Ha CEeMHHapaxX, KOHTPOJbHbIE pabOThl (KOHTPOJIbHBIE Cpe3bl IO HUTOraM MOIYJs),
JIOTIOJTHUTEIIBHBIE OIICHKH 10 pedepaTraM, CEMECTPOBBIH 3aUéT.
3HaHus cTyIeHTOB oreHuBaroTcs o 100-0amibHO# cucreMe:

86-100 6anminoB - «OTIUIHON»

71-85 6aoB — «XOpOIIOY

50 GayioB —70 6aIoB - «yAOBIETBOPUTEIBLHOY;
MeHee 50 6aioB — «HEYIOBIETBOPUTEIHLHO.
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3a BBINOJHEHHME 33/IaHUI TEKYLIEr0 M MPOMEXYTOYHOTO KOHTPOJS CTYICHT MOXET HaOpaTh
MakcuManbHO 70 GaioB: 1o 35 OamIoB 3a KaxAbld MOAYJIh (MOIYJb BKIIOYAET B ce0s paboTy
Ha J1a00paTOPHBIX 3aHATHIX U KOHTPOJIbHYIO PadOTy (KOMIIBIOTEPHOE TECTUPOBAHHE)).

B xo7e Tekymero KOHTpoJisi CTyA€HTHI MOTyT HaOpath 0-70 Oamios:

1 —s1 pyOexxHasi aTTecTallUsl - MAaKCUMAaJIbHO 35 OaJJIOB; U3 HUX:

Ot 0 go 15 6amnoB — TrectupoBanue B 1ieHTpe TectupoBanus COI'Y;

Ot 0 o 20 6aymoB — akTUBHAs paboTa 3a TaHHBIMA NIEPHOJT HA Ta0OPATOPHBIX U MPAKTHYECKHUX
3aHATHUSAX;

2-5s1 pyOexxHasi aTTecTalusi — MAKCUMAJIBHO 35 0ajlIoB; U3 HUX:

Ot 0 o 15 6annoB — TectupoBanue B ieHTpe Tectupoanus COI'Y;

Ot 0 o 20 6aymoB — akTUBHAS paboOTa 3a IaHHBIN NEPHOJ] Ha JTA0OPATOPHBIX (IIPAKTUUYCCKHUX )
3aHATHSIX.

IIpoMeKyTOUHBIN KOHTPOJIb:

3a yCTHBIN OTBET Ha 3a4ere cTyAeHT nmoxydaer 0-30 Gamios.

CryneHTbl, NOJIY4YMBIIME B XOJE€ TEKyllero u pyOexHoro koHTposs 50-70 Oamios,
ABTOMATUYECKHU MONYUYaAIOT «3a4eT.

PesynbTupyromas omeHka ckiaasiBaeTcs 1o coorsercrBytouieii bPC- hopmye.

BOITPOCHI K BAUETY 1o quciuruimHe

Oxcunpl. Knaccnukanus 1 HOMEHKIIATypa OKCHIIOB

XUMUYECKUE CBONCTBA KUCIOTHBIX OKCUIOB

XHMMHYECKUE CBOMCTBA OCHOBHBIX OKCHJIOB

XUMHUYECKUE CBOIICTBAa aM(OTEPHBIX OKCUIIOB

Kucnorsl. Kimaccudukanus 1 HOMEHKIIaTypa KHCIOT

XHUMUYECKUE CBOKCTBA KUCIOT

OcHoBanust. Knaccugukanus ocHoBaHUN

XHUMHUUYECKHE CBOMCTBA OCHOBAHUI

AMpoTepHbIe THAPOKCUIBI, UX XUMUUYECKHE CBOMCTBA

0. Conu. Knaccudukanus 1 HOMEHKJIaTypa conen

1. Xummnueckue cBOMcCTBa coseit

12. Kucnble 1 OCHOBHBIE COJTU

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

14. TIpoctoe BenecTBO U XMMUYECKHH JIEMEHT

15. 3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOLLIEHUI

16. Monspnas macca. KonruecTBo BemiecTBa

17. 3akoH 00bEMHBIX OTHOLIEHUH. 3aKk0oH ABorajpo. HopmainbHble ycioBus

18. VHuBepcanbHbIil Ta30BbIi 3ak0H. 3akoHbl [ eii-Jltoccaka, boina-Mapuorra,
MenneneeBa-Kinaneiipona

19. IousTHe 5xBUBaneHTa. PAKTOP SKBUBAJIEHTHOCTU. 3aKOH SKBUBAJICHTOB

20. Ctpoenue atoma

21. DHepreTHUECKOE COCTOSIHUE JICKTPOHA B aTOME

22. KBaHTOBBIE UHnCIa

23. [lpunuun ITaynu. DneKTpoHHAs CTPYKTYpa aTOMOB U IEpUOIMYEcKasi cucTeMa
3JIEMEHTOB

24. UzoTonsl

25. KoBaneHnrHas cBg3b. MeTO BAJIEHTHBIX CBI3€EH

26. HenomnsipHast 1 moJisipHasi KOBaJICHTHAs CBSI3b

27. Crioco0bl 00pa3oBaHMsI KOBAJICHTHOHN CBSI3U

RBOooo~NORwNE
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30.
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35.

36.
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52.
53.
54,
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59.

60.
61.
62.
63.
64.
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Metoa MONEKyISIpHBIX opOuTanei
WNonnas cBs3b
Bonopoanas cBsi3b
OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEaKIIMi
TepMoxuMHuUyecKkue pacyeTsl
CKOpOCTh XMMHUYECKOUN peaKinu
3aBUCUMOCTb CKOPOCTH pEaKLUU OT KOHIIEHTPALMU PEarupyroIliyX BEIIECTB
3aBUCHMOCTb CKOPOCTH PEAKIIMHU OT TEMIIEPATypbl U MPUPOIbI PEArUPYHOLINX
BEILIECTB
Karanu3
CKopocTh peakuu B FeTEPOr€HHbIX CUCTEMAX
HeoOpatumble 1 0OpaTuMble peakiuu. XUMUYECKOEe paBHOBECHE
Cwmenenne xumuueckoro paHosecus. [Tpunuun Jle-Illarense . @akTopsl,
ONpEIEAIONINE HAITPABICHUE TPOTEKAHUS XUMUYECKUX PEAKIUI
TepMoanHaMUYECKHE BEIUYUHBI. BHYTPEHHSS SHEPrUs U SHTAJIbIUSA
Outponus u ueprus [ ub6oca
CrangapTHble TEPMOJUHAMUYECKUE BETUUYHUHBI
Bona. Boaa B nmpupoae
XUMHUYECKHE CBOMCTBA BOJEI
Xapakrtepuctuka pactBopos. IIpouecc pactBopenus
CriocoObl BbIpayKEHUSI KOHLIEHTPALUU pacTBOPOB
PactBopuMOCT®.
Ocmoc
PactBopsI 351€KTpONIUTOB
Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUN
Crenens nuccounanuu. Cuia 3J€KTPOJIUTOB
Koncranra nucconmnanuu
CuIIbHBIE 3JIEKTPOIUTHI
HNoHHO-MONeKynspHbIE YPaBHEHUS
IIpousBenenue pacTBOPUMOCTH
Jucconmanus Boasl. BogopoaHslii mokasareinb
CMmenieHre HOHHBIX PaBHOBECUI
I'maponwus conen
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE TPOLIECCHl. METO/ 371€KTPOHHOr0 OanaHca.
Meron nonypeakuuit
DNEeKTPOIU3 pacCTBOPOB U PACIUIaBOB COJIEH
Karozansle nporecchl pu 3JIEKTPOIn3e
AHOJHBIE POLECCHI NP IEKTPOIIU3E
Meramibl. ®u3nyeckre 1 XMMUYECKHE CBOMCTBA METAJIJIOB
l"anorensl. @rU3nYECKUE U XUMUYECKUE CBOMCTBA raJIOr€HOB. ['alore HoBOAOpOIHbIE
U KUCIIOPOJCOAEPKALINE KUCIOTHI
Kpurepuu onieHKH 0TBETa CTYJI€HTa HA HK3aMEHE

XapaKTepucTHKa OTBETa oannot

JlaH TONIHBIN, pa3BEepHYTHIA OTBET HA BOIMPOCHI FK3aMEHAIMOHHOTO
Owmiera, rMoka3zaHa COBOKYITHOCTh OCO3HAHHBIX 3HaHUU 00 00BEKTE,
MIPOSIBIISIONIASCS B CBOOOHOM OTEPUPOBAHUU MOHATHSAMH, YMEHUU
BBIJICJIIUTE CYHICCTBCHHBIC W HCCYHNICCTBECHHBIC €ro IIPpU3HAKH,
MPUYUHHO-CIIECTBEHHbIE CBSI3H. 3HaHue 00 00BeKTe
JTEMOHCTpUpYETCs Ha (hOHE TOHMMAHHUS €r0 B CHUCTEME JaHHOU
HAayKH ¥ MEXKIUCIUIUTMHAPHBIX CcBszeil. OTBeT (hopmynupyercs B
TEPMUHAX HAYyKW, W3JI0KEH JIMTEPATYpPHBIM SA3BIKOM, JIOTHYEH,
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AO0Ka3aTCJICH, ICMOHCTPUPYCT aBTOPCKYIO IMMO3UIUIO CTYACHTA.

JlaH TIOJIHBIN, Pa3BEPHYTHIA OTBET HA BOIIPOCHI HK3aMEHALMOHHOTO
ousera, MoKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BeEKTe,
JI0Ka3aTEJIbHO PACKPBITHl OCHOBHBIE IOJIOKEHHSI TEMbI; B OTBETE
MIPOCIIEKUBACTCSA YyeTKas CTPYKTYypa, JIoTAYeCcKast
IIOCJIEZI0BATEIBHOCTh, OTPaXKaollasi CYIIHOCTh PacKpbIBAEMBIX
MOHSATUHN, TEOPUH, SBJICHUN. 3HAaHUE 00 OOBEKTE JEMOHCTPUPYETCS
Ha (OHE TOHMMAHUSA €ro B CHCTEME JaHHOM HayKu U
MEXIUCUUIIMHAPHBIX CBsi3eil. OTBET U3JI0XKEH JIMTEepaTypHbIM
S3BIKOM B TEPMHHAX HaykKd. MoryT OBbITh JOMYIIEHBI HEIOYETHl B
OnpelIeICHUN HOHATHUH, HCIIPaBJICHHbIE CTYJIEHTOM
CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

21-25

JlaH TOJIHBIN, pa3BEPHYTHIA OTBET HA BOIIPOCHI HK3aMEHALMOHHOTO
Owiera, T1OKa3aHO yMEHHE BBUICTUTh  CYIICCTBCHHBIE U
HECYILLECTBEHHbIC IPU3HAKU, IPUYUHHO-CIICICTBEHHBIE CBSA3U.
OTBeT YETKO CTPYKTYpUpPOBAH, JIOTUYEH, HM3JOKEH B TEPMHHaX
Hayku. OJHaKo [OMYIIEHbl HE3HAUUTEIbHbIE OLIMOKU WU
HEJIOYEThI, UCIPABJIECHHBIE CTYJECHTOM C MOMOIUBIO «HABOISLIUX)»
BOIIPOCOB IPEIOIaBaTENS.

16-20

JlaH TOJHBIA, HO HEAOCTaTOYHO IIOCJIEJOBATENbHBIM OTBET Ha
BOIPOCHI JK3aMEHALMOHHOIO0 OwiieTa, HO IpU 3TOM I10Ka3aHO
YMEHHUE BBIICIUTH CYLIECTBEHHbIC M HECYIIECTBEHHbIC NMPU3HAKH U
MIPUYMHHO-CIEICTBEHHbIE CBs3H. OTBET JIOTMUEH U M3JI0KEH B
TepMUHaxX Haykd. MoryT ObITh jgomymieHsl 1-2 omubku B
OIpe/ieJIEHUN OCHOBHBIX MOHSTHUH, KOTOPbIE CTYAECHT 3aTPYAHSIETCS
HCIPAaBUTh CAMOCTOSITEIBHO.

11-15

JlaH HEnoJIHbIA OTBET, JIOTUKA U IOCJIE0BATEIbHOCTh U3JI0KEHUS
UMEIOT CYyLIeCTBEHHbIE HapylleHus. [lomyiieHsl rpyoObie ommOKu
IIpY ONPEIEICHUN CYHIIHOCTH PACKPBIBAEMBIX IOHATUM, TEOPUH,
SIBJICHUH, BCIIEJICTBUE HEIIOHUMAaHMsI CTYJIEHTOM UX CYILECTBEHHBIX
U HECYIIECTBEHHbIX NPU3HAKOB U CBsA3e. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHE  pacKpbITb  KOHKPETHBIE  IPOSBIICHUS
00001IEHHBIX 3HAHUI He moka3zaHo. PeueBoe opopmieHue TpeOyer
IIONPABOK, KOPPEKIIHH.

5-10

JlaH HenoJHBIA OTBET, NPEJICTaBISIIOIIMI COOOW pa3po3HEHHbIE
3HaHUS 10 TEMEe BOMNpPOCa C CYIIECTBEHHBIMM OHIMOKaMU B
onpeneneHusx. [IpucyrcTByroT (pparmMeHTapHOCTh, HEJIOTUYHOCTH
n3n0keHus. CTyIeHT HE OCO3HAET CBS3b JaHHOTO MOHATHS, TEOPHUH,
ABJICHUA C JOpYTHUMHU 00BEKTAMU JUCHUITIIUHBI. OTCYTCTByIOT
BBIBOJIbI, KOHKpETH3alusd M JOKa3aTeIbHOCTb H3JIOXKeHUsA. Pedb
HETrpaMOTHas. I[OHOJIHI/ITGJ'II)HI)IG nu YTOUHSAOIIUEC BOITPOCKHI
[IpEnoaaBarells He NPUBOAAT K KOPPEKLMH OTBETa CTYIEHTA HE
TOJBKO HA IIOCTAaBJIEHHBIA BONPOC, HO M Ha JPyTHE BOIPOCHI
JVCLUTITIUHBL.

1-4

He IMOJIY4YCHBI OTBETHI 110 0a30BBIM BOIMpoCaM NUCHUIIINHBI.
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IIpumepHBbIe OMJIETHI K IK3aMeHYy

MunncTepcTBO HAyKH U BEICIIETO 0Opa3oBanus Poccuiickoit dexepannn
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPEKACHUE BBICIIETO 00pa30BaHUs
«CeBepo-OceTHHCKUI rocyiapCcTBeHHbII yHUBepcuTeT nMenu Kocra JleBanoBnua Xeraryposa»
Kadenpa obmieit 1 HeOpraHMIECKONH XUMUH
Jducunnmiauna «O01masi XuMush»

Hamnpasienue 44.03.05 Ilenarornuyeckoe oopa3oBaHue
BUJIET Ne 1

1. Oxcunel. Knaccugukaius 1 HOMEHKIIATypa OKCUIOB.

2. OCHOBHBIE TTOHSTHSA U OIIPEACIICHUA XUMHYSCKOM TEPMOAMHAMHKHU.

3. Hammcare ypaBHEHUS peakIMii TUAPOIIM3A B COKPAIIECHHOM HOHHOM BHJIE H
yKa3aTh, KaKk B pe3yJibTaTe THApPOJIM3a M3MEHWIACh peakuus cpeasl pH B pacTtBopax
creayronux coneid:  KoCOs, NaClO, CuCly, FeCls, NaHS, NaszAsOs , KH2POs,
NaHSOs.

4.  Ckoapko MIILTHIIUTPOB 96 %-Horo (mo macce) pactBopa H2SOs(p=1,84 r/mu)
HY>KHO B35Tb JU1s npurotoiienus 1 1 0,25 H. pactBopa?

3aB. kadenpoi, TOIEHT

MunncTepcTBO HAyKH U BEICIIETO 00pa3oBaHus Poccuiickoit denepannu
DdenepanbpHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHMs
«CeBepo-OceTHHCKUI rocygapcTBeHHbIH yHUBepcuTeT uMeHu Kocra JleBanoBruya Xeraryposay
Kadenpa obmeit u HeopraHMIeCKOH XUMHUH
Jducunniauna «O0mas XuMush»

Hanpasnenue 44.03.05 [legarornueckoe o6pazoBaHue

BUWJIET Ne 2
1. Xumnueckue cBOMCTBA KUCIOTHBIX OKCH/IOB.

2.3axoH ['ecca. Pacuer sHTANBIHN PEAKITHIA.

3.Hanucate ypaBHEeHuUs peakluii THAPOIIM3a B COKPAILIECHHOM HOHHOM BHJE U
yKa3aTb, KaK B pe3ysbTare THIpojIn3a U3MeHu1ach peakus cpeasl pH B pacTBopax
CIIEAYIOIIMX COJIEH: HUTpAT HaTpus, hocdar HATpus, CyabdUa Kaaus, HUTpAT aTlOMUHUS,
HuTpUT HaTpusd, propun prytu(ll), aurpar xenesa (1), anerat xanbius

4.]1o xakoro obwvema cienyer pa3baButh Bojgoi 2,4 1 1,6 H pactBop HC1 s
noydyenus 0,25 H. pactBopa?

3aB. kadeapoii, JOLEHT

MunncTepcTBO HAyKH U BBICIIEro oOpa3zoBaHus Poccuiickoit denepannn
DegnepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEIKACHHE BBICIIETO 00pa30BaHUs
«Ceepo-OceTHHCKHI rocyJapcTBeHHBINH yHUBepcuTeT nMeHn Kocrta JleBaHOBHYa XeTarypoBay
Kagenpa obuieli 1 HeopraHuuecKoil XUMHUH
JAucununinuna «O0mas XumMus»

Hamnpasienue 44.03.05 Ilenarornueckoe obpasoBanne

BUJIET Ne 3
1. XuMuyeckue cBorcTBa aM(pOTEPHBIX OKCHJIOB.
2. 3aBUCHUMOCTb CKOPOCTH pEakUUMu OT KOHIEHTPAlUuu pearupyromux
BEIIIECTB.
3. Hanucate ypaBHEHUS peakiuil THAPOIN3a B COKPAILIEHHOM NOHHOM BUJE U

yKa3aTh, KaK B pe3yJbTaTe THMAPOJIM3a M3MEHWIACh peakuus cpeasl pH B pacTBopax
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CJICAYIOIIMX COJIeH: HUTPAT HATPHsL, HUTPAT MEIH, CYIb(UT Kanus, KapOOHAT aMMOHHUS,
areTaT KaJsi, XJIOpU aMMOHUsI, KapOOHAT HATPHUsI, HUTPUT aMMOHHSL.
4. UYemy paBna maccosas nosst HoSO4 B ee 10 H. pactBope (p = 1,29)?

3aB. kadeapoii, JOEHT

MunncTepcTBO HAyKH U BEICIIETO 0O0pa3oBanus Poccuiickoit dexepannn
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPESKACHUE BBICIIETO 00pa30BaHUs
«CeBepo-OceTHHCKMIA TOCYyJapCTBeHHBINH yHUBepcuTeT nMeHHN Kocta JleBaHoBmua XeTtarypoBay
Kadenpa obmeit u HeopraHmIecKOH XUMHAH
Jducunnmiuna «O01mas XuMush»

Hamnpasienue 44.03.05 [lenarornyeckoe oopa3oBaHue

BUJIET Ne 4
1. XUMHYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB.
2. CKOpOCTh XMMHUUYECKOU peaKkiivu.
3. Hanucate ypaBHeHUs peakuuii ruIpoJin3a B COKpAIEHHOM HOHHOM BU/JIE U

yKa3aTh, KaK B pe3yJIbTaTe TUAPOJIM3a M3MEHMIIACH peakius cpenbl pH B pacTBopax
cieayrommx coneit: (NH4)2S, CoSO4, Rb2S, MNnCly, Na2HPO4, Fe2(SO4)3, Cu(NO3)2,
Li>SO3.

4. Kakas macca NaxCOs3 conepsxutcst B S00 M 0,1 H. pacTBopa?

3aB. kadenpoi, TOIEHT

MuHHCTEpCTBO HAYKH U BEICIIET0 oOpa3oBaHus Poccuiickoit denepannu
denepanpHOE TOCYJApCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YIPEKACHHE BHICIIETO 0Opa30BaHUS
«CeBepo-OceTnHckuil rocygapctBeHHblil yHuBepcureT uMenu Kocra JleBanoBuua Xeraryposay»
Kadenpa obmieit 1 HeopraHUIECKOH XUMHN
Jducunmiuaa «Oomas XuMus»

Hanpasnenune 44.03.05 Ilegarormueckoe oOpazoBaHHe

BUJIET Ne 5§

1. Kucnorsl. Knaccudukaiys 1 HOMEHKIaTypa KUCIOT.

2.  TemmnoBblie 3 GEKTH XUMUYECKUX PEAKIH. DHTATBIIHS.

3. Hanwmcare ypaBHeHUs peakUuil TMApOIM3a B COKPALICHHOM HOHHOM BHJE U
yKa3aTh, KaK B pe3y/lbTaTe THAPOJHM3a M3MEHWIACh peakius cpensl pH B pacTBopax
cnenyronmx coneit: KoCOz, Mg(CH3COO)2, KzS, Ba(HCOO)2, Al1(CH3COO),
ZnS0g4, NaHS, KNO:z.

4.  Cxonbko MutmuiuTpoB 30%-ro pactBopa HNO3z (p= 1,205) Hy»HO B34Th A7
npuroroBienus 0,5 1 1 H. pactBopa?

3aB. kadeapoii, JOUEHT
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Iloxa3zatenu n KPpUTEPHUU ONCHUBAHUA KOMIIeTEHIIMI Ha PA3IHYHBIX JTarax ux

(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb choOpMUPOBAHHOCTH KOMIIETEHIIMIA

«MUHHMAJIbLHBIA
YPOBE€Hb
He JOCTUTHYT»
(menee 50 6as10B)

«MUuHHMAJLHBIH
YPOBEHb»
(50-70 6am10B)

«Cpennmii ypoBeHb»
(71-85 b6atoB)

«BbICOKHMH YPOBEHb)
(86-100 6a.10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cchopmuposatvi. chopmuposambwi. chopmuposarbi. chopmuposarnbwi.
3HAHMSA OTCYTCTBYIOT, CdopmupoBaHbl 3HaHus  OOmMpHBIC, | 3HAHUS TBEPJIbIC,
0a30BbIe€  CTPYKTYpHI | CHCTEMHEIE. apryMEeHTUPOBAHHBIE,
YMEHUS U HaBBIKU HE .
3HaHUI. YMmenus HOCSAT | BCECTOPOHHUE.
C)OpMUPOBAHEL. YMenus PEeNpOLYKTUBHBIN YMenus YCIELIHO
(bparMeHTapHBbI U | Xapakrep, IPUMEHSIOTCS K
HOCSIT IPUMEHSIFOTCS K | pEIICHHUIO KaK
PenpoyKTHBHBIH PELICHUI0O  TUIOBBIX | TUMOBBIX, Tak H
XapakTep. 3alaHUN. HECTaHAAPTHBIX
JleMoHCTpHpYeTCs JleMoHCTpHpYeTCs TBOPYECKHX 3aaHUM.
HHU3KUHI YPOBEHB | JOCTATOYHBIN JeMoHcTpupyeTcs
CaMOCTOSITEJILHOCTH | YPOBEHb BBICOKUI YPOBEHb
[IPaKTUYECKOIO CaMOCTOSITEIBHOCTH | CAMOCTOSITEIIbHOCTH,
HaBBIKa. YCTOMYUBOTO BBICOKast
IPAKTHYECKOIO a/1alITUBHOCTh
HaBBIKA. IIPAKTUYECKOTO
HaBbIKa
Onucanue KpuTepues OLleHUBAHUS
OO6yuaronuiics OO6yuatomuiics OO6yuaromuiics OOyuaronmiics
JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYLIECTBEHHBIE | - 3HAHHUA | - 3HaHUe u|_
npoOesibl B 3HAHUAX | TEOPETHUECKOTO [MOHUMaHHe rryGoie.
BCECTOPOHHME u
y4eOHOro MaTepuaa; | MaTepHuaa, OCHOBHBIX BOIIPOCOB
- JIOTTYCKAIOTCA | - HEMOJHbIE OTBETHI | KOHTPOIUPYEMOIO 4pryMEHTHPOBAHHBIC
NPUHIUITHATBHBIC Ha OCHOBHEIE | 00BEMa SHaHHA
OIIMOKM TNpU OTBETE | BONPOCHI, OMIMOKKM B | MPOrPaMMHOIO IIPOrpaMMHOI0
Ha OCHOBHBIE | OTBETE, MaTepuaia, MaTepuaia;
BOIIPOCHI, HEZ0CTaTOYHOE - TBEPABIC 3HAHUA | - [ojHOE MOHUMAHME
OTCYTCTBYET 3HAaHUE U | IOHHUMAaHNE TEOPETUYECKOTO CymHOCTH -
MOHMMAaHNE CYLIHOCTH MaTtepuana.
. B3alMOCBS3U
OCHOBHBIX INOHATHHI U | U3JaraeMbIX -CII0COOHOCTD
KaTeropui; BOIIPOCOB; yCTaHaBIUBAaTh y | PACCMATPHBACMBIX
-HETIOHUMAaHUe - HEyBEpeHHbIE U | OOBACHATDH CBs3p | POLIECCOB M ABJICHHIA,
CYILIIHOCTHU HETOYHBIE OTBETHl HAa | IPAKTUKA W TEOPHH, | TOYHOE 3HaHUE
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTENbHbIE BBISIBIISITh OCHOBHBIX TIOHSTHH B
BOMIPOCOB B paMKax | BONPOCEL; MIPOTUBOpPEYHS, paMKax 06CysKIaeMbIX
3a/laHui; - HE/I0CTaTOYHOE | IPOOIeMbI | o anmii;
- OTCYTCTBUE YMEHUS | BIIaZICHHE TEHJCHIIUU Pa3BUTHUS;
BBINOJIHATh JUTEPaTypoil, - NpaBWJIbHBIE W | CMI0COOHOCT
IPAKTHYECKHE PEKOMEHIOBAHHOM KOHKPETHBIE, Oe3 | YCTaHABINBATD u
3aJIaHusl, IpOrpaMMon rpyOBIX omm6oK, | OOBICHITH CBA3b
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PEyCMOTPEHHBIE JUCIIUATIINHBI; OTBETHI Ha | MPAaKTUKU U TEOPUH;
porpamMmoit - yMeHHe 0e3 rpyObIX | MOCTaBJICHHBIC - TTOTHYEeCKH
HCLUILINHBI; OIHOOK elIaTh | BOIPOCHI;
ANCI ) p POCEL, HOCIIeIOBATEIbHbIC,
- OTCYTCTBHE | TPAKTUUYECKUE - yYMEHHE pelarh
coJiepKaTeNbHbIE,
TOTOBHOCTHU 3aaHus, KOTOpbIE | MPAKTUUYECKUE
KOHKPETHBI u
(ctocoOGHOCTH) K | CJIEYeT BBIMOJHUTD. | 3a7aHus, KOTOpBIC OHKPCTHBIC
JMCKYCCUU U HU3KYIO CIICyeT BBIMIOIHKUTE; | MCICPIBIBAIOTIAC
CTCIICHb - BJIaJICHUE OCHOBHOW | OTBETHI Ha BCC
KOHTaKTHOCTH. JUTEPATYPOH, 3alaHus, a  TakkKe
PCKOMEHIOBAHHOU JIOTIOJIHATEIIbHBIE
porpaMmMmoit BOTPOCHI
JUCIIUATITAHBI;
IK3aMEHaTopa;
- HaJIn4ne
coOCTBEHHOM - YMeHHE  peLIaTth
000CHOBaHHOM [IPaKTUECKUC
MO3ULIUH 0 | 3a/IaHMS;
00cyX/1aeMbIM - CBOOOIHOE
BOIIPOCAM. UCIIOJIb30BAHUE B
Bo3MOXHEI
OTBETaX Ha BOIPOCHI
HE3HAYUTEIIbHbIC
MaTepuasioB
OTOBOPKH u .
HEeTOYHOCTH B | PEKOMEHIOBAHHOM
PacKpBITUH OCHOBHOM u
OTJICTIbHBIX JOTIOJTHUTEILHON
HOJIOKCHUHA JINTEPATYPHI.
BOIIPOCOB,
PUCYTCTBYET
HEYBEPEHHOCTH B
OTBETaX.
Ouenka Ounenka Ounenka Ouenka
«HEYIOBJICTBOPUTEN | «yq0BJIETBOPUTEIbH «XOpOo1I0» «OTJINYIHOY
bHO» o»

9. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecnieYyeHne TUCIUIIMHBI (MOIYJIsT)
a) OCHOBHasI JIUTEpPaTypa:

Vrait SI.A. OOmas ¥ HeopraHudeckas XMUMHUsA: YUEeOHHMK AJIS CTYAEHTOB BY30B, 00Yyd. IO
Harp. u crier." Xumust" / S1. A. Yrait. - U3n.2-e, ucnpas. - M.: Beicias mkosna, 2000. - 527c.
AnapueB, A.M. Xumusa: yuebHoe mnocobue: / A.M. Amnapues, P.E. Cunuypuna ;
HoBocuOupckuii rocynapcTBEeHHbI TeXHUYECKMH yHHBepcuTeT. — HoBocubupck
HoBocuOupckuii rocynapcTBeHHbIH TexHUUeckuil ynusepcuret, 2017. — 80 c. : mi., Tabu. —
Pexxum JloCTyna: o IIOIITHNCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=575308
I'munka, H. JI. O6mas xumust B 2 T. Tom 1 : yuebnuk mns By3oB / H. JI. I'munka ; mon
penakuueit B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n., mepepab. u gon. — Mocksa :
NznarensctBo IOpaiit, 2020. — 357 ¢. — (Bricmee o6pazoBanue). —// OBC IOpaiit [caitt].
— URL: https://urait.ru/bcode/451561
I'munka, H. JI. OOmas xumus B 2 T. Tom 2 : yuebnuk s By3oB / H. JI. I'munka ; mon
penakuueit B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n., mepepab. u gon. — Mocksa :
NznarensctBo KOpaiit, 2020. — 383 ¢. — (Bricmee odpazoBanue). // DBC IOpaiit [caift]. —
URL: https://urait.ru/bcode/451562



https://biblioclub.ru/index.php?page=book&id=575308
https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
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5. Hywnaes, C. ®@. [Ipaktukym no o6meit xumun : yued. nocodue / [lox pen. C. @. [lynaesa. - 4-
e u3a., mepepab. m mom. - MockBa : M3marenbcTBO MOCKOBCKOTO TOCYIapCTBEHHOTO
yauBepcureta, 2005. - 336 c. (Knaccuueckuii ynuBepcuterckuil yueOnuk) - ISBN 5-211-
04935-7. - Tekcr: anektponnbii // DObC "KoncynsTanT cryaenta": [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5211049357.htm

6. Jlyneiiko, T.I'. Bpemenwe B o0myro xumuto: yueOnuk / T.I'. Jlymeiiko; FOxubIi
denepanbHBI  yHUBEpCUTET, XuMu4eckuii QakynbTer. — PocroB-Ha-[ony: HOxHbIH
dbenepanbublii yHuBepcuTeT, 2010. — 232 ¢. — Pexum gocryma: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121 — ISBN 978-5-9275-0763-4. — Texcr:
3JIEKTPOHHBIMN.

7. MoxoB, A.M. COopHHK 33134 1mo oOmel xumuu: ydeOHoe mocobue / A.M. Moxos, JL.U.
[lypeiruna, .M. Antommna. — KemepoBo: KemMepoBCKkHil rocyaapCTBEHHBIN YHUBEPCUTET,

20100 - 155 ¢ — Pexum  gocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=232378 — ISBN 978-5-8353-1312-9. — Tekcr:
AJIEKTPOHHBIN.

0) 10MOTHUTEIbHASI JTUTEpPaTypa:

8. Pocun, M. B. O6mias u Heoprannueckass xumus B 3 1. T. 1. OOmas Xumus: y4eOHUK IS
By30B / U. B. Pocun, JI. JI. Tomuna. — Mocksa: UznatensctBo FOpaiit, 2020. — 426 ¢. —
(Beicmee obOpaszoBanme). — ISBN 978-5-9916-3816-6. — Tekcr: anekrponusii // DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/450390 .

9. OO6mas u Heopranuueckas xumus: yueOHoe nmocobue / B.B. Jlenncos, B.M. Tananos, 1.A.
Henucoa, T.M. IpoBoBo3oBa ; non pexn. B.B. /lenucosa, B.M. Tananoa. — PoctoB-Ha-
Hony : ®enukc, 2013. — 576 c. : un., cxeMm., Tabn. — (Beiciee obpazoBanue). — Pexxum
nocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=271598 —
bubmmorp. B xu. — ISBN 978-5-222-20674-4. — Texkct: anexrponnsiii3.K. Xayckpodt, D.
Konctebn «CoBpemeHHbIN Kype 0o0m1eit xumuny, ToMm 1 u 2.-M.: 2002

10. Mudraxosa, H.III. OOmas u HeopraHuveckas XuMus. Teopuss M TPaKTHKA: y4eOHOE
nocobue / H.III. Mudtaxosa, T.II. IlerpoBa ; mox pea. A.M. Ky3nenosa ; Munucrepctso
obpazoBanmsi u Hayku Poccum, KazaHckuii HalMOHAIBHBIA  HCCIIEAOBATEIbCKUN
TeXHOJIOrMueckuil yHuBepcuteT. — Kaszanb: KazaHckuil HayyHO-UCCIEI0BAaTEIbCKUI
texHojornueckuit yausepcurer (KHUTY), 2018. — 308 c. : tabi., wi. — Pexxum noctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=560887 — bubmuorp.: c.
258-260. — ISBN 978-5-7882-2345-2. — TekcT: 31€KTPOHHBIH.

11. O6mas u HeopraHuueckass XuMus: ydeOHbIM crnpaBouHuk / cocT. A.D. I'ycesa, N.H.
Atmanckux, JL.M. bamnmuna, WM.E. Anumuna u gap. — ExarepunOypr : HM3garenscTBO
Vpansckoro ynmBepcuteta, 2012. — 80 c. — Pexum npocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239713 — TekcT: 31€KTPOHHBIIA.

B) NporpamMMHoe odecnieyenune u UaTepHeT-pecypcsl
ObecrieyeH  1OCTYn K  COBPEMEHHBIM  NpOQEecCHOHaNbHBIM  0a3aM  JaHHBIX,
UH(POPMALIMOHHBIM CIIPAaBOYHBIM M MOMCKOBBIM cucteMam (6ubaunorexa COI'Y):

1. DnexrponHas 6ubnuoTeka auccepramuu u aropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcuterckas oubmmoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snextponHas 6ubimnoteka eLibrary.ru» (http://elibrary.ru.)
4. VYwuusepcampbHas 0a3 manusix FEast View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITapons: Khetagurov
5. 9BC «KoucyabTanT cryaenTa». http://www.studentlibrary.ru



https://www.studentlibrary.ru/book/ISBN5211049357.htm
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/
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6. ObC «tOpaiiT» - oOpa3oBaTenbHas cpelia, BKIIOYAIOIas BUPTYaTbHbINA YATAIBHBINA 321
y4EOHHKOB U y4yeOHBIX TOCOOUI OT aBTOPOB M3 BeAyIMX BY30B Poccuu 1o BceM HalpaBiIeHUsM

u cnenransHocTsIM (Www.biblio-online.ru)

7. Uadopmarmonno-mnpaBoBoii moprain «I"apant» (http://www.garant.ru/ ).
8. CnpaBounas npaBoBas cucrema Koncynbsrant [Timtoc (http://www.consultant.ru/).

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACIPOCTPAHSIEMOT0 MPOTPAMMHOTO
o0ecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOT0 MPON3BOICTBA

Ne HaunmeHoBaHue Ne norosopa(auueH3us) Crpana
n/n NPOU3BOIUTED

Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
L Products (MPSA) ot 04.2016r

Windows 10 Pro for Ne 4100072800 Microsoft CHIA
2. Workstations Products (MPSA) or 04.2016r

Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
3 Products (MPSA) or 04.2016r

Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
4 Products (MPSA) ot 04.2016r

Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
> Products (MPSA) or 04.2016r

Windows 8 Professional Ne 4100072800 Microsoft CHIA
6. Products (MPSA) or 04.2016r

Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
! Products (MPSA) ot 04.2016r

Windows 7 Professional Ne 4100072800 Microsoft CHIA
8. Products (MPSA) ot 04.2016r

Office Standard 2016 Ne 4100072800 Microsoft CIIA
S Products (MPSA) ot 04.2016r

Office Standard 2013 Ne 4100072800 Microsoft CIOA
10. Products (MPSA) ot 04.2016r

Office Standard 2010 Ne 4100072800 Microsoft CIOA
1. Products (MPSA) ot 04.2016r

Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 UIIT Poccus
12. WEB Class Cynrarymun P.T.(6eccpouno)

[Iporpammuoe obecrnieuenue 1C: | Ne CII/108 ot 29.08.2017 Poccus
13 [Tpeanpusitue. Byxranrepckuii (MakcuMyM-coT) 6eccpodHO

" | Yuer. TunoBas koHpurypauus 8

ceTeBasi BEpCUs

CucreMa KOMITBIOTEPHOH JInnensus FSF/Debian
14. | Bepctku MikTex (CBoOoHOE TIPOTPaMMHOE

oOecnieueHue) (6eccpovHo)

15. | Kasperksy Endpoint Security J10 22.01.2024 Poccus

[Tporpammuoe obecnieuenue i | CBOOOAHOE MPOrpaMMHOE CIOA
16. | peIaKTUPOBAHUS XUMHUYECKUX obecnieuenue(0eccpouHo)

dopmymn Isis Draw



http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/
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Cucrema noucka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17. | 3anMCTBOBaHUI (meitcrButenen no 31.12.2023r) c
«Antunnaruar.BY3» OAO «Awntu-Ilnaruar»
[Tporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | [Ipeanpustue 8.3 YnpapieHnue «MakcumyM»(0ECCpOIHO)
TOPIOBJIEH
[IporpammHuoe obecrieueHue NeCJI./ Ne126., 01.07.2020r. Poccus
10, 1C:3apmnara u Kaapbl «MAKCUMYM-
rOC.y4pexICHUs8
CODT» 6eccpovYHO
[Iporpammuoe obecrnieueHue NeCL1/76 01.03.2017r. Poccus
20.
1C:0r0KerT. «MakcuMyM-coT» (6eccpodHo)
ABTOMaTH3UpOBaHHasA cuctemMa | CBUAETENBCTBO O cory
«Ynupasnenue —/lekanatr BPC» rocyJapCTBEHHOUN perucTpanuu
21. nporpammel 115t 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Tporpamma anst O9BM «bank Pazpaborka COI'Y cory
BOIIPOCOB ISl KOHTPOJIS CBHIETENBCTBO O
3HAHUI» rOCyJIapCTBEHHOW PErucTpaluu
22.
nporpammsl ais 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
[Inans Ne8867, 0109.01.2023r. Poccus
23. (09.01.2023r. oo 31.12.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24, N, A.Cepreesnu
Tex.mox. 07.04.2022
25. | «["anakTrka» ot 14.03.2022r (mpumepHas nata) | Poccus
DIRECTUM RX — Cucrema | OOO I'amaktuka UT gorosop Ne Poccus
26. | DIEKTPOHHOI'O 120320/I/A ot
JIOKyMEHTO000poTa 14.03.2022(ipumepHast 1ata)
7 Yenyru cBs3u (moctyn k cetu | OOO Ankom Ne AL-0044 or Poccus
" | HHTEpHET) 01.02.2022r -31.12.2022r
MOODLE BecmiaTHOe poccHiickoe CIIIA (GecnmatHoe
28. poccHiickoe)
«lamakruka PY3» JInuensus 6eccpoynast Poccust
29. Tex.conmpoBoOXIeHUE OT
14.03.2022 r
JInunbli kKaOuHeT abuTypruenTa | JInueHsus GeccpouHas Poccust
30. Tex.conmpoBoXxaeHNE OT
14.03.2022 r
JInuHbIA KaOMHET Jlunensust Geccpoynast Poccust
31.| crymenra/coTpynHuka

Tex.conmpoBoXaeHuEe OT
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14.03.2022 r
DjekTpoHHas OUOIHOTEKA https://dvs.rsl.ru Poccus
32. | nuccepranuu u aBTopedepaTroB TpeOyeTtcs peructpaius B
PT'B(3B/] PI'B) oubmmoreke COI'Y
OBC"YHuBepcuTeTCKAsA https://biblioclub.ru Poccus
oubanorexka ONLINE" Tpebyercs perucTpanus B
33. oubmmorexke COI'Y
ObC «Hayunas osnexktpoHHas | http://elibrary.ru. Poccust
34 oubimoteka eLibrary.ru» Tpebyercs perucrparus B
o6ubmoreke COI'Y
35 YHHBepcanLHaﬂ 0a3a JaHHBIX https://dlib.eastview.com CIIA
" | East View
OBC «KOHCYJIBTaHT CTYICHTA http://www.studentlibrary.ru Poccus
CryneHueckas JJICKTPOHHASI Tpebyercs perucTpanus B
OubIMoTEeKa M0 METUIIUHCKOMY oubmmorexe COI'Y
36. | 1 papManeBTHIECKOMY
00pa30BaHUIo, a TAKXKE 0
€CTECTBEHHBIM M TOYHBIM
HayKaM B IIEJIOM.
ObC «Opaiit» - www.biblio-online.ru Poccust
obpazoBaTesbHast cpena, Tpebyercs perucrpauus B
BKJTIOYAOIIasi BUPTYaAJIbHBIN oubmorexe COI'Y
37 YUTATBHBIN 321 yUeOHUKOB H
yueOHBIX TOCOOU OT aBTOPOB
13 Beaymux By30B Poccuu o
BCEM HANpaBICHUSIM U
CICIUATLHOCTSIM
38. | KOII (nomen Ha stHIEKCE) OecruiaTHOE Poccust
39. | Pycl'apn OecruraTHoe Poccus
40. | ViPNet Poccus

DJIeKTPOHHBIE PecypChl, 00ecneYnBaIONINe PeaTH3aIHI0 00Pa30BaTeIbHBIX MPOrPaMM

PI'BOY BO «CeBepo-Ocerunckmii rocyrapcrseHHblii yHusepeuter nmenu Kocra

JleBanoBu4a XerarypoBa»

KosanuectBo
Jorosop Ha
HaﬂMeHOBaHHe, cBeeHusa o - TOYEK ZIOCTyl'la/
npaso Cpox peiictBust .
npasoodJagareiie u ajpec MOJIb30BaTeJ el 1 Ipumeyanus
. HCIO0JIb30BAHUS A0roBOpa
caiita XapaKTepUuCTHKA
9BC
aocTyna
ObC ""YHUBepCHTET.
. 3aKJII0OYEHUE TIOrOBOpa
onoamorexa onlLine” Ne 278- 01.01.2023 - & OrDAHIICHO o TIbaBo oi a(I:)
HE OrpaHuYeH Ha TIpaB TYII
000  «Jlupext-Memma» | 12/2022 31.12.2023 p paso octy
01.01.24
(RU) http://www.



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=
http://www/

biblioclub.ru
<<06pa303aTenLHajl 01.03.2023 —
miatdpopma IOPAUT» 30.06.2023 3aKJIFOYECHUE JOrOBOpa
000 «daekrponnoe | Ne 01/03-2023 o1 (')9 2 023 6050 Ha TPaBo J0CTyIIa C
uzaareabcrso  IOPANUT» o 01.01.24
. 31.12.2023
http://www.urait.ru/
9BC «KoHcyabTaHT|
CTYIEHTa)» «MeauuuHAa.
3apaBooxpanenne BO» No 832KC/02- 27.02.2023 — 200 51 Kapr 3aKJIFOYEHHUE JOrOBOpa

IT KOMIIAHUSA 000

Ha IIpaBO AOCTYIIa C

KOHCY ILTAHT 2023 26.02.2024 MoJb30BaTeNei 97 02.94
CTYIAEHTA»
www.studentlibrary.ru
HNupopmannoHHo-
aHaJUTHYeCKasl CHUCTeMA
SCIENCE INDEX 3aKIII0YEeHUE JOTOBOpa
000 HAYYHAA | _. 11.04.2023 -
SIEKTPOHHAS Si0-5051/2023 12.04.2024 10 500 Ha MPaBo J0CTYyIa C
BUBJIMOTEKA (RU) 13.04.24

WWW:
https://elibrary.ru
YHuBepcajibHble  0a3bl SAKITIOHEHHE TOTOBODA
AaHHBIX <KUBUC» 01.01.2023 - p

Ne 33-n He OIPaHWYEHO | Ha IPaBo J0CTyMa ¢

000 «ABHUC» (RU) 31.12.2023

. 01.01.24
htpps:/eivis.ru/
«HanuonanabHasi
ZHZKTPOHHMI Ne 05.07.2018 — 10 TO%KIP_ C MPOJIOHTAIMEH Ha TISITH

noamoTeRay 101/HOB/4513 |  05.07.2023 | 7O¢ymarno ner

OI'bY «PI'b» anpecy

http.//HJB. Pg.

9. MarepuajabHO-TeXHHYECKOE o0ecnevyeHne TUCHMMINHbI
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HanmMenoBanne mnomemieHuii Ais TPOBEICHUS BCEX
BUJIOB y4eOHOM JEATEIBHOCTH, IPEAyCMOTPEHHOMH
y4eOHBIM IIJAHOM, B TOM YHCJIC IIOMEIIEHUS JUIst

1 UCTI0JIB3YEMOT'0 TPOIrpaMMHOTI'O obecreueHust

Anpec (MECTOIOJIOKEHHE) TOMEIICHNH JUIst
MIPOBEJICHUSI BCEX BUIOB YU€OHOH ESTENbHOCTH,
MPelyCMOTPEHHON y4EOHbBIM IITAaHOM (B ciIydae

CaMOCTOSITCIILHOM pa6OTLI, C YKaszaHueM [IICpeHH:A | peain3alnuun O6paSOBaT€J'IBHOﬁ nporpaMmebl B ceTeBOu
OCHOBHOT'O 060pyZ[OBaHI/I$I, y‘le6H0-HaFJ’I${I[HBIX mocoouit (I)OpMC JAONOJIHUTCJIbHO YKa3bIBACTCSA HAMMCHOBAHUC

OpraHu3aliiyu, ¢ KOTOpOﬁ 3aKJIIOYCH Z[OFOBOp)

VueOHbIE aymIUTOPHM Ul NIPOBEIACHHS  3aHATHH
JICKIIMOHHOTO THIIA, CEMHHAPCKOTO THUIIA, TPYIMIOBBIX U
WHAWBUIYAJTbHBIX KOHCYJTBTaHPIﬁ, TCKYIIETO KOHTPOJIA 1
MPOMEXYTOYHOI aTTECTAIMH, & TAKKE CAMOCTOSTEILHON
paboThl 00yUaOIUXCS: MPETMOAaBaTeILCKUNA CTOM, CTY,
CTOJIBI U CTYJIBS ITIs1 oOydarommxcs, kademapa.
O6GopynoBanue: VHTepakTHUBHOE  MYJIbTHUMEIUHHOE
obopynoBanue (IOCKa, TPOEKTOpP), IEPCOHAIBHBIN
KOMITBIOTEp B KOMIUIEKTE  C  IPOrpaMMHBIM
obecrieueHneM, BBIXO/IOM B ceTb VIHTEpHET U JIOCTyHOM
B OJIKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTENbLHYIO
cpeny COI'Y.

[Iporpammuoe obecnedenne: Windows 7 Professional;

Poccuiickas @enepanums, 362025, Pecrybnmka
Cesepnas OceTust — Ananus,
ropoj Bnaaukaskas,
yi1. Barytuna, qom 44-46,
yuaebHbIi Kopiryc Ne 7,
ayna. Ne 606
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Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema TtectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammuoe obOecreueHue st

pelaKkTUpOBaHUs XuUMHYeCKuX Qopmyn Isis Draw
(beccpounoe I10); Koucynmprant 1umoc; Cucrema
MOUCKA TEKCTOBBIX 3aMMCTBOBaHHIHA

«Antunnaruat.BY3y; Ilporpamma ams OBM  «banx
BONPOCOB Ui KOHTpons 3HaHmil», Cisco Webex;
MOODLE; nemMOHCTpalMoHHBIE W y4eOHO-HATJISIHBIC
ocoOus (BUACONPE3CHTALINSA).

JlabopaTopuu: KOMIIBIOTEPHBIE KJIACCHI IJIsI IPOBEICHUS
TEKYIIEro KOHTPOJISA W MPOMEXYTOYHOH aTTEeCTAlluH, a
TAaKXKE  CAMOCTOSTENBHONH  paboThl  00yJaroImuxcs:
MPETOIaBaTENbCKUI CTOJM, CTYJ, CTONBI M CTYJIbS IJIS
00yJaroImuxcsi.

ObopynoBanue:  VHTepakTHBHOE  MYJIbTUMEIMHHOE
obopynoBanue (IOCKa, IMPOEKTOP), KOMIIBIOTEPHI IS
KOMITBIOTEPHOTO KJlacca B KOMILIEKTE - C MPOrPaMMHBIM
oOecrieyeHHneM, BBIXOJIOM B ceTh VIHTEpHET U J0CTYyIOM
B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTECIBHYIO
cpeny COI'Y;

Iporpammuoe obecneyenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema TtectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpamMHOe oOecreueHue st

penaktupoBaHus xumudeckux Gopmyn Isis  Draw
(beccpounoe I10); Koucynprant tumoc; Cucrema
TIOUCKa TEKCTOBBIX 3aMMCTBOBaHHI

«Antumnaruat.BY3»; Ilporpamma ams OBM  «bank
BOMPOCOB IS KOHTposs 3HaHmid»y, Cisco Webex;
MOODLE; neMoHCTpalMOHHbIE W Y4eOHO-HArJIsAHBIE
mocoOus (BUACONPE3CHTAIINA).

Poccuiickas @enepanus, 362025, Pecrybnmka
Cesepnas Ocerus — AnaHus,
ropox Brnagukaskas,
yi. Barytuna, mom 44-46, yaeOubIit Kopmyc Ne 7,
aya. Ne 614

EI/I6J'II/IOTGI(3, B TOM YHCJIC YHTAILHBIM 3a]I: CTOJBI U
CTYJbS IJIA O6y‘laIOHII/IXC$I, KOMIIBIOTEPbI B KOMIUJICKTE —
¢ IpOrpaMMHBIM O6€CHC‘{GHI/IeM, BbIXOAOM B CCTb
Hurepuer u JIOCTYIIOM B JJIEKTPOHHYIO
HHPOpPMaIMOHHO-00pa3oBaTensHyI0 cpexy COI'Y
IMporpammuoe obecneuenue: Windows 7 Professional;
Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoucynsTant
wroc; [apanT; Cisco Webex; MOODLE.

OBC»YHuBepcuTeTCKAs o6ubmnorexa ONLINE»
https://biblioclub.ru

9BC «KoHcynbTaHnt CTYyJIEHTa»
http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

DneKTpoHHAs oubnnoreka JICCepTalui u

aBTopedeparos PI'B(OB/] PI'B) https://dvs.rsl.ru
OBC"YHuBepcuTeTCKas oubmuoreka ONLINE"
https://biblioclub.ru

OBC «Hayunas snektpoHHass Omubnmoreka eLibrary.ru»
http://elibrary.ru.

Poccuiickas @enepanus, 362025, Pecrrybimka
Cesepnas Ocetust — Ananus,
ropox Brnannkaskas,
yi. leperenmn/Barytuna, nom 16/19, yaeOHBIN KOpIyc
Ne 6

JladopaTtopus O611eii 1 HeOPraHU4YeCcKOi XUMUM
JUTSL IPOBEJCHHUS 3aHATHH CEMUHAPCKOI0O TUIIA,
71a00paTOPHBIX 3aHATHH, KypCOBOTO
MPOEKTHPOBAHUS (BHIIOJIHEHUSI KYPCOBBIX PadoT),
TPYNIIOBBIX U HHAWBUAYAIBHBIX KOHCYIbTALUH, &
TaKXe CaMOCTOSTEIbHON PabOThl O0Y4aIOLIUXCSL:
MIPETOAaBaATENbCKUI CTOJI, CTYJI, JJAOOPATOPHBIE

Poccwiickas @eneparust, 362025, Pecrrybnuka
Cesepnas Ocertus — Ananus,

ropoJ BrnanukaBkas,

yi1. Batytuna, nom 44-46,

yueOHsIii kopryc Ne 7, ayn. 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
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CTOJIBI M CTYIBS I oOyJaromuxcs, kademapa,
KJIaccHast JOCKa.

O6GopynoBanue: MHTepakTHBHAS J0cKa Smart
Board, npoekinoHHOE MYyJIbTHMEIHIHOE
obopynoBanue (KOMIBIOTED, IIPOESKTOP, PKPaH) C
MPOrpaMMHBIM 0OecrieueHHEM, BEIXOJIOM B CETh
WHTepHeT 1 JOCTYIIOM B 3JIEKTPOHHYIO
nH(popMaImoHHo-00pa3oBarenpHyto cpexy COI'Y.
[TporpammHuoe obecnieuenune: Windows 7
Professional; Office Standard 2016; Cuctema
kommbioTepHO BepcTku MikTex; Kasperksy
Endpoint Security; Cuctema TecTupoBanus Sunrav
WEB Class; ITporpamMmmMHoe obecrieueHue st
penakTupoBaHus xumudeckux Gopmyt Isis Draw;
CucreMa noucka TeKCTOBBIX 3aMMCTBOBaHHUN
«Antunnaruat.BY3»; [Iporpamma ans 9BM
«baHK BOTIPOCOB 7151 KOHTPOJISl 3HAHUI;
VSDESK; Ycmyru cBsi3u (IocTym K ceTn
untepHeT); MOODLE; neMoHCTpalioHHbIE U
yueOHO-HarJsITHBIE TIOCOOUs (BHICONPE3CHTALIHS).
Jlaboparopuoe obopynoBanue: lllkad BBHITSHKHOIM ©
noasonom Boasl 1B HBK — 2 mir.
[TpuTo4yHO-BHITSKHAA ycTaHOBKA (2 mkada). Beckr
naboparopusie npennsnoHabie ET-300I1 — 1 mrT.
Becsr maboparopHsie anekrporabie BM5101 — 2
wt. Y4ueOHo-nabopaTopHeiid KoMIutieke "O0mas u
Heopranndeckas xumus" — 2 mt. ®otomerp KOK-
3-01- 1 mwrr. HIkad cymmmeaenit SNOL — 1 mT.
Honomep U-510 (cranmaptHeiii)-1 mr.
Kanopumetp "Oxcnept 001K"- 1 mt. Konnykromep
Oxcnept 002-2-6H- 1 . Mukpockor
omHOKYIApHBIN "Mukmen-1"- 1 mrt.
HarpearensHast mumrta ES-H3040- 1 mr.
Pedpakromerp MPD-45452M c moacsetkoii — 1
wT. pH-meTp 150 MU- 2 mit. Memanka MarHuTHas
¢ mogorpeeom [13 6110- 2 mt. Hepenomerp
«H®OM»-1 mt.
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10.

JIucT 00HOBJIEHUSI/AKTYAJIU3ANNH
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