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[Iporpamma cocTaBieHa B COOTBETCTBUHM ¢  DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM 1o HampasineHuio 44.03.05 Ilemarormyeckoe oOpazoBanue (C ABYMS HPOQHIAMHU
MOJITOTOBKM), YTBEPKIECHHBIM MpHKa3oM MuHucTepcTBa 00pazoBanusi U Hayku Poccuiickoit deaepanuu
ot «22» depans 2018 r. N 125 (3apeructpupoBad MuHuCTEPCTBOM rOocTUIIMK Poccuiickoit deneparumn
15 mapra 2018 1., peructpanronnbsiii Ne 50358), ¢ "3MEHEHUSMH, BHECEHHBIMH TIPHKa30M MHHHUCTEPCTBA
HayK{ ¥ BbICIIEro obpazoBaHus poccuiickoir denepanun ot 8§ deBpans 2021 r. Ne 83 (3apeructpupoBaH
MunuctepctBoMm toctuiiuu Poccuiickoir @eneparuu 12 mapra 2021 r., peructpaunonssii Ne 62739),
npuka3oM MUHHCTEpCTBA HAYKH U BbIciIero oOpa3oBanus Poccuiickoii @enepanuu ot 26 Hos0ps 2020 r.
No 1456 (3apeructpupoBan MunuctepctBoM roctuiuu Poccuiickoit @epepauuu 27 mas 2021 r., Ne
63650) «O BHeceHMHM HU3MEHEHHMH B (hefepalbHbIE TOCYJApCTBEHHBIE O00pa3oBaTEIbHBIC CTAHIAPTHI
BBICIIIETO O0pa3oBaHUs», Y4YEOHBIM IUJIAHOM TIOATOTOBKM OakanaBpa mo HamparieHuio 44.03.05
[legarornyeckoe oOpazoBaHue (C AByMsI MPO(UISIMHU MOATOTOBKH), YTBEP)KIECHHBIM YYEHBIM COBETOM
OI'BOY BO «COI'Y» ot 31.05.2022 1., mpotokoa Ne 13.

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

PabGouas mporpamma o0cyi/ieHa 1 yTBepi/IeHa Ha 3ace/lanuu Kadeapbl oOIel 1 HeOpraHuYeCKomn
XUMHH (nnpotoxon Ne 9/21-22 ot «08» anpens 2022 r.)

3apenyrowui kapeapoi W/ il Cumeonnau J1./1.

/

Onobpena coetoM axkynbrera XuMuu, OHOJIOTHH U OHOTEXHOJIOIMH

(npotokoa Ne 6/21-22 ot «25» anpens 2022 r.)

V/d
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[Ipencenarens coBera hakynprera ¢ cq Araesa ®.A.
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1. Crpykrypa u 001asi TPYyA0eMKOCTb JUCIHUATNIIHHBI
Obwas mpyooemrocms OUCYUNIUHBL 8 3A4eMHbIX eOUHUYAX -3, akademuyeckux yacax -108

Ounas dpopma oOyueHus 3aouHas hopma oOydeHHs

Kypc 1 -
Cemectp 1 -
Jlexuun 36 -
[IpakTuueckue (CEeMUHAPCKUE) 3aHATUS - -
JlaGoparopHbie 3aHATHS 36 -
Koncynbranun -
Nrtoro ayniuTOpHBIX 3aHATUI 72 -
CamocrositenpHas paboTa 36 -
KypcoBas pabota - -
dopMa KOHTPOJISt

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

2. Ileau ocBOeHUs IMCHUTIMHBI

[ensimu ocBOEHUSI TUCHMIUIMHBI «OO011ast XUMHUSD SBISIIOTCS:

OcBoeHHE TEOPETUYECKMX OCHOB COBPEMEHHOW XHUMHH, €€ METOAO0JOIMYECKUX IOAX0JI0B,
(dbopMHUpOBaHUE TPEICTABICHHUS O BO3MOXHOCTH NPHUMEHEHHsS] 3aKOHOMEPHOCTEH W METOJOB XUMHH B
npodeccuonansHoit aesarensHocty npenogasatens xumuu ([1C:  01.001 IlpodeccronanbHbli cTaHAAPT
«[lemaror (memarormyeckasi NeATEIbHOCTh B CQepe AOUIKOJIBHOIO, HayalbHOrO OOIIEro, OCHOBHOI'O
obmiero, cpeaHero oOmiero oOpa3oBaHus) (BOCIUTATENdb, YYWUTENb) YTBEPKACHHBIH IMPHUKa30M
MunuctepcTBa Tpyna U couuanbHoi 3amuthl Poccuiickoit @enepanuu ot 18 HosOpa 2013 1. N 544n
(3apeructpupoBad MunucrepctBoM toctuiuu  Poccuiickoit  ®enepaumu 06 pekabps 2013 r.,
peructparmonHsiii N 30550); 01.003 «llemaror mOMONHHUTENHFHOTO OOpa3OBaHHSA AETEH M B3POCIBIXY,
YTBEPKIECHHBIN MPUKa30M MUHHCTEPCTBA Tpy/ia U COLMAIbHOMN 3auThl Poccuiickoit denepanun ot 8 ceHTs0ps
2015 r. Ne 613u (3apeructpupoBan MunucrepctBom rocturiun Poccutickoit deneparun 24 centsops 2015 r.,
peructpaiionHbIi Ne 38994).

3. Mecrto aucuunaunsl B crpykrype OIIOII 6akanaBpuara

Huctunnuna «OO0mas xuMus» otHocutcs K brmoky 1 ductummunel (Moxynu) OOs3aTenbHON
yacti 1.0.12.

Hucnurnnuna «O0mas XumMush» npeHa3HadeHa s 6akanaBpoB | kypca o nampasienuto 44.03.05
[lenarornueckoe oOpasoBaHue (¢ IByMs NpouIsIMH TOATOTOBKM). B mpormecce u3yueHust ydeOHOU
JTMCHIUIUIMHBL CTYIEHTHI TONy4YaroT Oa3WCHBIC 3HAHWS, HEOOXOAWMBIC [UIsl JIYYIIeTO0 TOHMUMAHUS H
YCBOCHHSI YUEOHOTO MaTepHaia Mo BCeM XMMUYECKUM JMCIHUIUIMHAM, a TaK:KE METOJIUKE MPEeroIaBaHHsI
XMMUH, IT€aroruaecKom MPaKTHKH.

[Ipn ocBoeHMM JaHHOW JUCHMIUTUHBI CTYJAEHT CMOXET MPOJIEMOHCTPUPOBAThL 0000IIEHHBIE
TpynoBble GyHKIUH (TD):

1. Tlenmarormueckas AEATENBHOCTH MO MPOSKTUPOBAHUIO U PEANM3ALUU 00pa30BaTeIbHOIO Mpolecca

B 00pa3oBaTEeNbHBIX OpPraHU3ANMUSAX IOMIKOJIHHOTO, HAYaIBHOTO OOINET0, OCHOBHOTO OOIIETO,

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

2. llemarormveckas  JEATENBHOCTb 1O  TPOCKTHPOBAHWUIO WM pEAIHM3alldd  OCHOBHBIX

o6meo0pazoBatenbHbIX nporpamm (OT® 3.2. T1C 01.001).
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3. IlpemomaBanue MO MOMOJHHUTEIBHBIM 00ImIeo0pa3oBaTenbHbIM Tporpammam (OT® 3.1. TIC

01.003).

Jns m3ydenus pucuurinHel "OOmas Xumus" HeoOXOIUMBI 3HaHUS, YMEHHUS W KOMIICTCHIIUH,
MOJIy4eHHBIE 00YYaIOMMMUCS B KypCe XUMUU CPEIHEH IIKOJIBI B cOOTBeTCTBHH ¢ TpeboBanusiMu OI'OC
cpenHero (IMoJIHOro) 00IIero oopa3oBaHus.

Jlyist ocBOCHUS TaHHOW y4eOHOW AUCIMUILTUHBI CTYJACHT JTOJIKEH:
3HaTh: OCHOBBI XUMUU U QU3HUKH T10 TIPOrPaMMe CPEAHETO (TIOJIHOTO) 00IIero 00pa3oBaHus;
¥YMerhb: poBOAUTH PacUETHl C UCIOJIB30BAHUEM MOHSITHI «PacTBOPUMOCTBY, «MAacCOBasi JOJIsI BEILIECTBA
B pacTBope», pacuéThl Macchl (00bEMa, KOJIMYECTBAa BELIECTBA) MPOAYKTOB PEAKIMH, €CIU OJIHO M3
BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH), pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, eciii OJTHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C OMPEEICHHON MaccoBOil 10yl pacTBOPEHHOTO
BEIIECTBA, PacuéThl MAacCOBOW WJIM OOBEMHOM JOJHM BBIXOJA NPOAYKTa PEAKIHH OT TEOPETUYECKH
BO3MO>KHOT'0, pac4€Thl MAacCOBOI1 J10JIM (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

Bnaners: MeTogaMu MPOCTEHIIMX XUMHUYECKHUX PACUETOB C HCIOIB30BAHUEM PA3IUYHBIX CIOCOOOB
BBIPQKEHHUSI KOHIEHTPAIMU PACTBOPA, KOHCTAHT XMMHUYECKOTO PABHOBECHUS U CKOPOCTHU XHUMHUECKOMN
peaxkuu.

4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCHHUILUIMHBI (KOMIIETEHIIUH 00y4aloumerocs,
(¢opmupyembIe B pe3yabTaTe 0CBOCHHS JMCHUIIIMHBI (MOZYJISA)
OOmmM CcpencTBOM KOHTPOJISL SIBISIETCS BBEJCHHAs B YHHMBEPCHTETE OalTbHO-PEHTHHTOBAs
crcTeMa OLIEHKH YCIIEBaeMOCTH CTYJICHTOB CIIELUAIINTETA U HAllpaBJIeHUH OakaiaBpuarta.
N3yuenne nucUMIUIMHBI «BBeneHue B Xumuio» npeanonaraet (OpMHUpPOBaHHE Yy CTYAEHTa

CJIEYIOIINX KOMITETCHIIUH:

Oo6menpodeccuonansubie kommereHuu (OI1K):

HaumenoBanue |Kox u HammenoBanune| Kox W HamMeHOBaHHE  HMHAMKATOpa  JIOCTHIKECHUS

KaTeropuu obmenpodeccruonans | odmenpodeccuonanbuoi komnerenuuu (MOIIK)
(rpymiel) HOM KOMIIETEHIINN
obmienpodeccro (OIIK)
HAJTbHBIX
KOMIETEHIINI
Pa3pabotka OIIK-2 3naer: opraHuzanuioo o0pa3oBaTENBLHOIO TIpollecca B
OCHOBHBIX H Crniocoben 00pa3oBaTeNbHBIX OpPraHU3alysiX pa3HOro TUMA U BUJAA, B
JOTIOTHATEIBH YIaCTBOBATH B CHeIHaIbHBIX 00pa30BaTENbHBIX YUYPEKICHHUSIX Pa3HOTO
IX paspaGoTKe TUNa; TPeOOBAHUS K OpraHU3aIMK OOIIETo, CIeNUaIbHOTO,
a TakKe UHTerpupoBaHHOro oOyuenuss iun c OB3;
00pasoBaTeLH OCHOBHBIX 1 METOABl M TEXHOJOTMH NPOEKTHPOBAHUS OCHOBHBIX H
BIX MPOTPaMM AOTIOJTHATCIILHBIX JIOTIONTHATENBHBIX ~ 00pa30BaTeNbHBIX  MPOTPaMM U
00pa3oBaTesbHbIX WHIWBUAYaIIbHBIX 00pa30BaTeNbHBIX MapuIpyToB
IPOTPaMM, oOyuaromuxcs; HOpPMAaTHUBHBIC JIOKYMEHTHI,
pa3pabGaThIBaTh perinaMeHTHpyoume TpeboBaHUS K  CTPYKType U
OTENBHEE X COJIEP’KaHUIO OCHOBHBIX u JIOTIOJTHUTEITHHBIX
o0pa3oBaTeNbHBIX  HPOrpaMM, CHOCOOBI  aJanTaluu
KOMIIOHEHTHI (B
MIPOTpaMMBbI TUTst yyanmxcs c 0CcOOBIMU
ToM —HucIe ¢ 00pa3oBaTeNbHBIMU MTOTPEOHOCTAMU
HCIOJIb30BaHNEM Ymeert: MIPUMEHSATH METO/IbI " TEXHOJIOTHIO
MH(OPMaLMOHHO- NPOEKTUPOBAHUS ~ OCHOBHBIX U JIOMOJHHUTEIbHBIX
KOMMYHHUKaIHOHH O6pa30BaTeJ'IBHBIX nmporpamMM; BJIAACTHb MGTO}II/IKOfI n
BIX TEXHOJIOIHH) TEXHOJIOTHeH IIPOEKTUPOBAHUS o0pa3oBaTeNbHbIX

IIpOrpaMM; MPUMEHATh JEATEIBHOCTHBI MOAXOJ K
3a/ladyaM NpOEKTUpOBaHUS B cepe oOpazoBaHUS, B TOM




YucCJIC  CIICHUAJIbHOI'O 06p330BaHI/I${; AHAJIN3UPOBATh

CTPYKTYPY OCHOBHBIX, JIOTIOJTHUTEBHBIX
00pa3oBaTeNbHBIX IPOrpaMm
Baapneer: MIPOEKTUPOBAHUEM OCHOBHBIX u

JONOJHUTENBHBIX ~ O0Opa3oBaTENbHBIX  MPOTPaMM |
pa3paboOTKOil Hay4YHO-METOJUUYECKOro OOeCleueHus: HX
peanM3anuM;  y4acTHeM B pa3pabdOTKe  HaydHO-
METOIUYECKOTr0 obecrieueHust 00pa30BaTEIbHBIX
IPOrpaMM; OIBITOM AJAaNTALUK MIPOTPAMM JUIS yUaITHXCS
¢ 0cOOBIMHU 00pa30BaTEIBHBIMH MOTPEOHOCTAMU

Hayunbie ocHOBBI
enaroru4ecKom
NEITEILHOCTHU

OIIK-8
CrocobeH
OCYIIECTBIIATh
MeJarorn4ecKyro
NIeATENbHOCTE

HA

OCHOBC CIICHHHAJIbHBIX|

HAaY4YHbIX 3HAHUU

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

neaarorundcCKuc, CaHUTAPHO-TUTUCHUYCCKUC,
OPrOHOMHUYCCKUE, OCTCTUYCCKUC, IICHUXOJIOTHYECKHUE U
CIICHHUAJIbHBIC TpCGOBaHI/DI K AUOJAKTHYCCKOMY

obecrieueHno U odopmiieHHIO KabuHera (1abopaTopuu,
WHOTO YYeOHOTrO MOMEMIICHHUS); METOAMKY IPUMEHEHHUS
TEXHUYECKUX CpeACTB OOy4yeHMs, HH(POPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH, AIIEKTPOHHBIX
o0pa3oBaTeNbHBIX U MHPOPMALMOHHBIX  PECYPCOB,
JIVCTAaHIIMOHHBIX ~ O0pa30BaTENbHBIX  TEXHOJOTMHA |
JIEKTPOHHOTO 00y4YEeHHMsI; CYLIHOCTH Ipolecca 00yueHus,
coJiepkaHusi 00pa3oBaHMs, METOJOB OOy4eHus, Gopm
opraHuzanuu oOy4yeHMsl, AMAarHOCTUKM 3HAHUM, YMEHMIH,
HABBIKOB;  METOJMKY  INPHUMEHEHHUS  DJIEKTPOHHBIX
o0Opa3oBaTeNbHBIX U HHPOPMALIMOHHBIX  PECYPCOB,
JVCTAaHIIMOHHBIX ~ O0pa30BaTENbHBIX  TEXHOJOTMHA |
UIEKTPOHHOIO  OOyuYeHMs, €CIM MX HCIIOJIIb30BaHUE
BO3MOYKHO JIJISI OCBOEHHsI y4eOHOro TpeaMera, Kypca,
T CLUTUTMHBI

YMeer:  aHAIM3UPOBAaTh  IMPHMEPHBIE  MPOTPaAMMBEI,
OLIEHUBAaTh M BbIOMpaTh Y4eOHHKH, ydeOHble M y4yeOHO-
METOAMYECKHE TOCOOHs, IIEKTPOHHBIE 00pa30BaTelIbHbBIC
pecypchl U MHbIE MaTepHaIbI;

aHANM3UpPOBaTh  MPOBEACHWE YYEOHBIX 3aHATHH U
OpraHU3alMI0 CAMOCTOSTEIBHON pPabOThl O0YyUaroIIUXCs,
BHOCHTh KOPPEKTHBBI B pabodyi0 TporpaMmy, IUIaH
u3yuyeHus:  y4yeOHOro  mpeamMeTra, oOpa3oBaTeibHbIE
TEXHOJIOTUH, 3aJaHusl JJIs CaMOCTOSTEIbHOH paboThI,
COOCTBEHHYIO MTPO(ECCHOHAIBHYIO JeSITeIbHOCTD;
KOHTPOJIMPOBATh  BBIMOJHEHWE TPEOOBAHWH  OXPAHBI
TpyZa; aHAJIU3UPOBaTh M YCTPAHITh BO3MOXKHBIE PHCKH
KHU3HU M 3JI0pOBbI0 00ydYaromuxcsi B ydeOHOM KaOHWHeTe
(;mabopaTopuu, ”HOM y4eOHOM OMEIIEHUH )
o0ecrneunBaTh COXPaHHOCTh u s¢dexkTrBHOE
UCIIOJIb30BAHUE Y4EOHOro 00OpYNOBaHMA; HMCIOJIB30BATh
METOABl ¥ TPHUEMBl peIIeHUs pacdyeTHBIX  3ajad;
IPUMEHSATh 00pa3oBaTeIbHbIE TEXHOJIOTMUM B y4eOHOM
mporecce, B TOM  YHCIEe TPH  HEOOXOIUMOCTH
OCYILIECTBIISITh AJNEKTPOHHOE OO0YYeHHE; HCIOIb30BATh
MeJarorndecku  00OCHOBaHHBIE (OPMBI, METOJbI U
IpPUEMBbl OpraHMU3alUU JAEATEIBHOCTH OOYYarOIIUXCS C
Y4€TOM  OCOOEHHOCTEH  MpenoaaBaeMoro  y4eOHOro




IpeaMeTa, 3a/1a9 3aHATHS, BUJA 3aHATHS

Buiajeer: HaBbIKAMH BECTH Y4YeOHYIO, IJIAHUPYIOUIYIO
JTOKYyMEHTAIHIO, HaBbIKaMHU podecCHOHATBHOTO
camMo00pa3zoBaHus IpenoaaBaTess;

METOJIaMH OCYILECTBJICHHUS EeJaroruyeckoil IMOAIepKKy,

COIIPOBOKICHHUS, YCTaHOBJICHHUS KOHTaKTOB u
B3aNMO/JICICTBUS C OPYyTUMU cyObekTaMu
00pa3oBaTeNBLHOTO MPOIIECCa;

MIepBOHAYAIbHBIMU HaBbIKAMU OpraHu3aluu

IeJarornyeckoi padboTel ¢ 00yUyarOIMMUCS;

HaBBIKAMHM  OpraHM3ald  Y4eOHO-HCCIIeI0BATEILCKON
paboThI 0OYJAOIIUXCS;

OCHOBAaMHM NPUMEHEHHS B MPAKTHUYECKOH ESITEIbHOCTH
MNPHUHOUIIOB PALMOHAJIBHOI'O HMCIIOJIB30BAHUSA IMPUPOIHBIX
PECYPCOB M 3aIIUTHl OKPY)KAIOIIEH Cpe/Ibl.

B pe3yJsibTaTe 0cBOEHUSI JUCHUILINHBI 00yYAIOIIMIiCS 10JIZKEH

3HATh.

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

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

KJIACChI HEOPTAHUYECKUX COSAMHCHHI, METOJBI UX MOJIy4eHUs U XxuMmudeckue cBoiictBa (OITK-2;
OIIK-8);

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

TEOPHIO PACTBOPOB U CIIOCOOBI BhIpaXKEeHNUs KOHIeHTpaliu pactBopos (OITK-2; OITK-8);
3aKOHOMEPHOCTH HW3MCHEHUS (PU3NKO-XHMMHUYECKUX CBOMCTB MPOCTBIX M CIOKHBIX BEIIECTB B

3aBHCUMOCTH OT TOJIOKEHHSI COCTABIIAIOMMX UX 31eMeHToB B [lepuonnueckoii cucreme (OIIK-2;
OIIK-8).

YmMeTh:

— TPUMEHATH TEOPETUUECKHE 3HAHMS JIJIs pelIeHUs] KOHKpeTHbIX 3a1ad B xumun (OIIK-2; OIIK-
8);

— nmosb30BaThes Tabnuued MeHeneeBa, TaOnMued pacTBOPUMOCTH U PSJIOM HampsKeHUH
metamios (OITK-2; OTIK-8);

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

— COCTaBISITH (POPMYIIBI BEIIECTB U ypaBHeHHs: xumuieckux peakimii (OITK-2; OITK-8);

— JI0Ka3blBaTh C TOMOIIbI0 XUMHYECKHX pEaKUuid XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX
Bemect (OITK-2; OTIK-8);

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

Biaagern.

HaBBIKAMHU PEIICHHS KOHKPETHBIX TEOPETHUECKHUX M dKCIepuMeHTabHbIX 3a1au (OI1K-2; OITK-8);
TEOPETUYECKMMH METO/IaMU OIHMCAaHUs CBOMCTB MPOCTBIX M CJOXKHBIX BEIIECTB HAa OCHOBE
AJNIEKTPOHHOTO CTPOEHMSI UX aTOMOB M ToJjiokeHus B Ilepuonmyeckoil cucremMe XMMHUYECKHUX
annementoB (OITK-2; OITK-8);

METOJIOM CHCTEMAaTH3alli CBEJCHHUI O CBOMCTBaX XMMHUYECKHX IJIEMEHTOB M MX COEJAMHEHUN Ha
ocHose Ilepuonnueckoii cuctemsl 3ementoB I.11. Menneneera (OITK-2; OITK-8);

METOJJaMH MIPOCTEHIINX XHUMHUYECKUX PACYETOB C MHCIOJIb30BAaHUEM pa3IMYHBIX CIOCOOOB
BBIPQKEHUS! KOHLIEHTPAllUM pacTBOpPA, KOHCTAaHT XHMMHMYECKOTO paBHOBECHS M CKOPOCTH
xumudeckoit peakiun (OITK-2; OTTK-8).



ITpu npoBeneHUN y4eOHBIX 3aHATHH 0OecreuynBaeTCs pa3BUTHE Y 00YYArOIMXCs HaBBIKOB
KOMaHJHOW pabOoThl, MEXJIMYHOCTHON KOMMYHMKAIIUU, IPUHSATHS PELICHUH, JIMACPCKUX KAuecTB
(BKirouass Mpu HEOOXOAMMOCTH NPOBEIEHHE WHTEPAKTHBHBIX JIEKLIMH, TPYNIOBBIX IUCKYCCHl,
POJICBBIX HIP, TPCHHUHIOB, aHAJIKU3 CI/ITyaLII/IfI U HMMHTAITMOHHBIX MOl[eJIef/'I, npenoaaBaHue
IUCLUIUIMH (Mozaynel) B (opMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pE3yJIbTaTOB HAy4YHbBIX
UCCIICIOBAaHHU, B TOM YHCJIE€ C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH NpodecCHOHATHHON
NesITeIbHOCTH BBIITYCKHUKOB U IIOTpeOHOCTEH paboToaareineit).



5. Copaep:kanue U yueOHO-MeTOANYECKAS KAPTA JUCIHHINIMHBI

Tabauya 5.1
Ne HaumenoBanme TeM (BONpocoB), 3ansaTus CamocTrosiTenbHasS DopMbl KoanuectB | JIuteparyp
He HU3y4YaeMbIX M0 JAHHOH TUCIHUIJIHHE padora KOHTPOJIsI 0 0aJ1JI0OB a
ae Tema nekuuu Tema nadoparopuoro | Jek | Jlado Coneprkanue Yac min | max
M 3aHATHS p Bl
1 BBenenue B Xumuro. TexHnka 0€30IaCHOCTH. 2 2 XUMHYeCKHe CBOMCTBA 2 Koncrmexr, 0 2,5 1,2
ATOMHO-MOJIEKYJISIPHOE | OCHOBHBIE KJIaCChl MPOCTBIX U CHOKHBIX [TuceMenHbI
y4eHUE B COBPEMEHHOU HeOpraHHYECKHIX HEOPTraHUYECKHX OTYET 110
XUMUHU. . BEILIECTB nabopaTopHOI
COCTMHCHMI.
pab6ore (JIP)
JlaGopaTropunasi paodora
Nel TlpaBmma paGoTel B
XHUMHYECKOU
1a00paTOpHUH.
JlabGopaTopHas
XAMHYECKast rnocyna.
Ileppas momouip Ipu
HECYACTHBIX CITyYasx.
2 [TpocTeie U CIIOKHBIE 2 2 XuMHYeCKHE CBOICTBA 2 Koncmnekr; 0 2,5 1,2
BeniecTBa. OCHOBHBIE Cemunap «PeakuuonHas OCHOBHBIX KJIaCCOB [TucbEMeHHOE
KJIaCCBI CITOCOOHOCTH HEOpraHMeCKuX JlOMaIIHee
HEOPraHUYeCKUX HEOPTraHUYECKHUX COCMHEHMI
. 3a7aHue
COCMHCHHIA. BEIIIECTBY.
3 | XumMudeckne CBOHCTBA 2 2 | [lucemenHoe 2 | KonrponbHas 0 25 |5
MpeACcTaBUTENeH Jlaboparopnasi padora JIOMaIITHee 3aJJaHue 110 paboTa;
OCHOBHBIX KJIACCOB Ne2 «OcHOBHBIE KJTaCChI Teme «OCHOBHBIE [MucEMEHHbII
HEOPraHUYeCKUX HEOPraHUYECKHUX KJIaCChI .
9 9 oTuért mo JIP
COCIMHCHHIA. COCTUHCHUI HEOPTaHUYECKUX
COEJTUHEHMI»
4 KomnuectBeHHBIE 2 2 Pemenue pacueTHBIX 2 Koncmnekr; 0 2,5 3,4
OTHOIIICHHUS B XUMUU. Cemunap «Xumuueckas 3a/1a4 [TucbEMEHHOE
XuMuueckast TepMOJMHamMuKa. Pacuér JOMAIITHee




TEPMOJUHAMHUKA! SHTAJBIIUN PeaKUum». 3a/laHue
OCHOBHBIE ITOHATHS U
oTpeeNeHusl.
OHTanbnus. 3aKoH
I'ecca. Pacuér
SHTAJIbIIUN PEAKIIU.
Camonpoun3BOJIbHBIE Pemenue pacueTHbIX KoHncmekr; 25 |15
npoueccel. DuTponus. | JlabopaTropuas paGora 3a1a4 [TuceMenHOE
Oueprus ['m60ca. Ne3 TemoBoii 3 dext JIOMaIITHEe
Pacuér sneprumn XUMHYECKON peaKkun 3aJJaHue; OT4YET
['u60ca peakuuu. o JIP
TepmoauHaMuUeCcKuil Cemunap «Kuneruka Pemenne pacueTHbix KoHncnekr; 2,5 |34
BBIBOJI KOHCTAHTHI XUMHUYECKHUX PEAKIIHIA. 3a1a4y [TuceMeHHbIi
paBHOBecus. Kunetuka | Pemenue 3amauy» otu€t no JIP
XMMHUYECKUX peakuui. | JlabopaTopnasi padora
Ne4. CxopocThb
XUMHUYECKON pPEeaKInu
OO6patumbie peakiu. Teopust ~ XUMHUUYECKOTO Koncnekr 25 |16
XUMHYECKOE JlabopaTopnasi paGora CTpPOEHUS. DIEKTPOHHOE IIncemenHbI
paBHOBECHE. NeS. Xumnueckoe CTPOCHHE. OcHoBBI otuér 1o JIP
CMmenienue paBHOBecue CmMeleHne CTEPEOXUMHUN
XUMHYECKOTO XUMHUYECKOTO
paBHOBecus. [IpuHun | paBHOBeCHUs
Jle-Ularense.
PacTtBops!. Pemenne pacueTHbIx IIncemennas 25 |15
Ob6pazoBanue PacTBOpBI 3JIEKTPOTUTOB. 3a/1a4 1o Teme KOHTpPOJIbHAs
pacTBOpOB JlabopaTopnasi paGora «PacTBOpBI. pabora
3IIEKTPOJIUTOB. Ne6 DnexTponurnyeckas KonuenTtpanus IIucEMeHHBIH
CunbHble Aucconranus pacTBOpPOBY oruér 1o JIP
AIEKTPOIUTHI. KHCIOTHI
Y OCHOBAHUSI.
HNonnoe nponssenenue | Pybexnasi Pemenue 3agad mo IIucrMenHbIi 15 3-11
BOJbl. Bogopoauslii KOHTPOJIbHAsA padoTa teMe «onHoe OTUET 110
nokaszarens. ['uaponus | Nel (koMnbloTepHOE TPOU3BECHUE BOJIBI. nabopaTopHOI
coneil. bydhepnsie TeCTHPOBAHHUE) Bogoponusrii pabote
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pacTBOpHI. [I0Ka3aTesb»
[Ipoussenenue
PacTBOPUMOCTH
10 | OkucourensHO- I[TuceMeHHbIE 3a1aHNsA ITuceMeHHBIH 2,5 1-7
BOCCTAHOBUTEIILHBIC JlabopaTopnasi paGora o teme «I'maponus oruér 1o JIP
peaKkuuu. Ne7 BogopoaHbli conet. [TpousBenenue
ONeKTpOJHbII nokasarenb. ['uaponns pPacTBOPUMOCTH»
IIOTEHIUAI. CoJIeH.
Hanpasnenue
IIPOTEKAHUS
OKHCIIUTEIbHO-
BOCCTAHOBUTEIILHON
peakuuu. YpaBHEHHE
HepHcra.
11 | Dnekrponus. CocraBnenue [TucemenHoe 2 1-5; 8
Cemunap YPaBHEHUN JIOMalIllHee
«OKUCINUTETBHO- OKHUCJIUTEIBHO- 3a/laHue
BOCCTaHOBUTEIIbHBIE BOCCTAHOBUTEJIBHBIX
IIPOLECCHI». peakuuii METOI0M
HMOHHO-DJIEKTPOHHOT' O
OanaHca
(monypeaxkuuit).
12 | CtpocHue DNEKTPOHHOE ITuceMeHnHOE 2,5 5,6 -10
3JIEKTPOHHBIX 0bosiouek | JlabopaTopuasi paora CTPOCHHE aTOMOB 3a/laHue
aTOMOB. Ne8 OxucnurensHo- 3JIEMEHTOB 1-6 [TuceMeHHBIM
Ilepnonnueckuil 3aKOH | BOCCTAHOBUTEIIbHbIE IIEpHOJIOB I1C oruér 1o JIP
U TIepUoANYECKas peakuuu 3JIEMEHTOB
CHUCTEMA XMMHUYECKHUX
AJIEMEHTOB
13 | Xumunyeckas cBs3b U DNEeKTPOIN3 PacIIaBoB IInceMeHHbIM 2,5 |3-6
CTPOCHUE MOJIEKYJ. Jlaboparopnasi padora U pacTBOpPOB oTu€t no JIP
Ne9 Dnexrponus. HEOPraHUYECKUX
BEIIECTB
14 | KommekcHble KoanokBuym Nel Bunpl xumndeckoi Beepnblii onpoc, 2 1-7
COETMHEHMUSI: Ctpoenue aToma. cBs3u. ['uOpunnzanus BBITIOJTHEHUE
o0pasoBaHue, XUMHYECKasi CBA3b aTOMHBIX OpOHUTasel MIICBMEHHOTO
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YCTOHYUBOCTb U
CBOMCTBA. XUMHYECKASI
CBA3b B KOMIUIEKCHBIX

3aJJaHusA

COEIMHEHUSIX
15 | Komnouansie JlabopaTopnasi paGora 2 2 | KommuiekcHeie 2 | YcTHBIM onpoc, 25 |1-2
pacTBOpHI Nel0 KomrnekcHbie COEMHECHHUS: TECTBHI;
COEIMHEHUS HOMEHKJIATypa, [TuceMeHHBIi
CTPOEHHE, XUMUYECKAs otu€t no JIP
CBSI3b
16 | TutpumeTpudecKuit 2 2 [ToBepxHOCTHBIE 2 | YcTHbIl onpoc, 2 1-2,5
aHaJIn3 SBJICHHUSI M aJICOPOLuSI. TECTHI;
JlaGoparopHasi pabora Konnounueie ITAB. [TuceMeHHbI
Nell DneKTpuyecKue otuér no JIP
Konnounnneie pacTBOpsI CBOICTBA,
YCTOMYUBOCTD 51
KOaryJsius
KOJUIOUJHBIX CUCTEM
17 | Xumnyeckue aieMeHThl | KuciioTHO-0CHOBHOE 2 2 JKecTkoCTh BOABI 2 Koncnekr; 2 1-2,5-9
B IPUPOJIE TUTPOBAHUE. VYcrHblii onpoc,
JlabopaTopnasi paGora IIncemenHbIi
Nel2 Onpenenenue otuér 1o JIP
KapOOHATHOM KECTKOCTU
BOJIBI.
18 | 3akoHOMepHOCTH KomnekconomeTpruyeck 2 2 | Tutpumerpuueckue 2 | KoHcnekr; 2 1-2,5-11
N3MEHEHUS CBOWCTB 0€¢ TUTPOBAHHUE. METObI aHAIN3A [TuceMenHbI
DJIEMEHTOB JlabopaTopnasi paGora YKECTKOCTHU BOJbI oruér 1o JIP
Nel3 Omnpenenenue PyGexnas 15
o0r11el )kECTKOCTH BOJIBI KOHTpPOJIbHAs
pabora No2
(xoMmBbIOTEP.
TECT)
Hroro: 36 36 36 70
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6. OOpa3oBare/ibHbIE TEXHOJIOTHH

TpaauuuoHHbIE JEKIUH M NPAKTHYECKHE (CEMHMHAPCKHE) 3aHATHA C HCIOJIB30BAHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMH. JIeKIMM € HMCHOJIb30BAaHUEM MYJIbTUMEIUMHBIX
Ipe3eHTalui, JeKUUu-0ecenpl, JEKUUU-AUATIOTH, HBPUCTUYECKUE  JIEKLUH, JIEKIHUH-
BU3YaJIU3aIlH, MPAKTHUECKUE 3aHATHs, CaMOCTOATENbHas paboTa CTyIEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coaep)kaHue MOJaeTcsl Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPHIE CTYAEHT
JIOJKEH OTBEYaTh HEIOCPEACTBEHHO B XOEC JIEKLUU.

JlaGopaTtopHoe 3aHsiTMe - (opMa ydeOHOro 3aHATUSA, NPU KOTOPOH CTYAEHT IOX
PYKOBOACTBOM IIPENOAABATENS MPOBOJUT E€CTECTBEHHBIC MM MMUTALMOHHBIE SKCIIEPUMEHTHI
WIHM ONBITHI C LIEJIBIO MOATBEPIKACHUS OTIENbHBIX TEOPETUYECKUX ITOJIOKEHUN OIpEAEICHHON
y4eOHOH AMCUUIUIMHBI, TpPHOOpEeTaeT NpPAaKTUYECKHE HaBBIKM pPAa0OTHI C JIAOOPAaTOPHBIM
obopyoBanueM, 000pyJIOBaHHEM, BBIYMCIUTEIIEHON TEXHUKOW, H3MEPUTEIIHHON aIlapaTrypon,
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
MHTEJJICKTYaJIbHOTO NPOHUKHOBEHUSI B T€ €CTECTBEHHO-TEXHHUYECKUE WIN ITPOU3BOJCTBEHHBIC
IpOIIECChl, KOTOpbIE MCCIEAYIOT Ha JlaboparopHoM 3aHATHU. [lox BimsHUEM 3TOH (opmbl
3aHATUH CTYAEHTOB YacTO BO3HHMKAIOT HOBBIE HIECH HAYYHOIO M TEXHHYECKOTO XapakTepa,
KOTOpBIE  HCHOJB3YIOTCS B KYpPCOBBIX, KBaIM(PHUKAIMOHHBIX, JUIUIOMHBIX paboTax.
JlaboparopHble 3aHATHS B 3HAUUTEIbHON CTENEHHU 00€CIIeYrBaIOT OTPAOOTKY YMEHUI 1 HaBBIKOB
IPUHSTHS IPAKTUUECKUX PELICHUI B pealbHbIX YCIOBUSAX POU3BOJICTBA.

JlaGoparopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETUUECKUE 3HAHUS, HO U MO3BOJISIOT
CTYAEHTY TIyOOKO M3y4aTh MEXaHM3M NPUMEHEHHs 3TUX 3HaHWH, OBJIaJeBaTh BAKHBIM IS
CHEHUAJINCTa YMEHUEM HHTEJUIEKTYaIbHOIO IPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKHE
WINA TIPOU3BOJICTBEHHBIE IPOLECCHI, KOTOpble HCCIEAyIT Ha jabopaTopHoM 3aHaTuH. Ilog
BIMSIHUEM 5TOH (OpMBI 3aHATHH CTYACHTOB YacTO BO3HHMKAIOT HOBBIE HAEH HAYyYHOTO M
TEXHUUYECKOTO XapakTepa, KOTOpbIE HCIONb3YIOTCS B KYpPCOBBIX, KBaJIU(UKALHNOHHBIX,
JUIUIOMHBIX paborax. JlabopaTopHble 3aHATUS B 3HAUUTENBHOM CTENEHU OO0ECTeynuBaIoT
OTpabOTKY YMEHUI M HaBBIKOB MPHUHATHUS IMPAKTUUYECKHX PEUICHUH B peajbHBIX YCIOBHUSAX
IIPOU3BO/ICTBA.

[lepeuenp TeM 1a0OPAaTOPHBIX 3aHATHI ompezensercs pabodel mporpammon y4eOHOM
JUCIMIUINHBEL.  KONIMYecTBO CTyIEHTOB Ha TaKMX 3aHATHSAX HE IPEBBINAET IOJOBUHBI
akageMuyeckoi rpymmnsl. Ilpuctynas k padore B naboparopuu, CTYIAEHTY ClEAyeT 3HaTh, YTO
1r0060€ HECOOII0/IeHNEe pacTIUCAHUs 3aHATHI M JUCHUIUIMHBL OyJIeT CUMTATHCS HApYILIEHHEM €ro
ciykeOHbIX o0s13aHHOCTe!. [IpenonaBarenb, KOTOPBIN BIIEPBBIE BCTPEUAETCS CO CTYJICHTAaMH Ha
BBOJHOM 3aHSTUH, JOJDKEH O3HAKOMHTh MX C OOLIMMU MpaBuWiIaMH paboOThl B J1abopaTopuw,
KOTOpBIE OHU 00s13aHbl HEYKOCHUTEIBHO BBIMOIHSITD.

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAUMHBIX CPEACTB - CcaMbli
3¢ (deKTUBHBINA C€MOCOO JOHECEHUS BaXXHOW HHPOpMAIMM NpHU MYOJWYHBIX BBICTYIUICHUSIX.
Crnaiin-npe3eHTallud € HCIOJIb30BAaHUEM MYJIBTUMEIUHHOTO 000pYIOBaHMUSA IO3BOJISIOT
3pPEKTUBHO U HAIJIATHO MPEACTaBUTh COJCpKAHHWE H3Yy4aeMOro MarepHalia, BBIICTUTh H
IPOMJUTIOCTPUPOBATH COOOIICHHE, KOTOpPOEe HECeT MOYYUTEIbHYI0 HMH(POPMALHUIO, NOKa3aTh ee
KJIIOUEBBIE COJIEP)KATEIbHBIE MYHKTHI. VCIOIb30BaHNE MHTEPAKTUBHBIX JIEMEHTOB IO3BOJISET
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yCWIHTH 3P HEKTUBHOCTH MyOIMYHBIX BBICTYIUUICHUH, SBISIOMIUXCS 9acThIO0 MPOPECCHOHATBHON
JESTEIIbHOCTH MPENo1aBaTeNs.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHILIUH, TPOBEICHNE OHIAHH-BCTPEY WU
npe3eHTaunii dyepe3 MHTEpHET B pEXUME pealbHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HAXOJIUTCA Yy CBOETO KOMIIbIOTEpa (Cpe/ICTBA CBSA3HM), a CBA3b MEXJYy HUMHU MOJJIEPKUBACTCA
yepe3 MHTepHET MOoCpencTBOM 3arpykaemMoro MpuiioKeHHs, YCTAHOBJICHHOTO Ha KOMIIBIOTEpE
Kaxoro yuactauka (Zoom, Meet, Skype u ap.).

Buneoxondepennusi — ceanc BuaeokoHdpepenicsszu (BKC) — »sto TexHomorus
MHTEPAKTUBHOT'O B3aMMOJCHCTBHS IBYX U 0oJiee YUaCTHUKOB 00pa3oBaTeIbHOTrO Ipolecca A
oOMeHa nHpopMaIueil B pealbHOM pPeXUME BPEMEHHU.

Hcnonb3yloTcss  MHTEpaKTHBHBIE  METOJbl  OOy4YeHHS:  CUTYallMOHHbBIE

I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ METO 06yLIGHI/I${, JCJIIOBBIC HWI'PHI, IIOAIOTOBKA H HY6J'II/I‘IH3H 3aluTa

3aJa4H,

pedeparoB. Mcnonab3yroTcst peHTUHIOBasi TEXHOJIOTHSI, TEXHOJIOTMH JUCTAaHIIMOHHOTO 00Y4YEeHHS.
Hcnonp3yloTcss MHTEPAaKTUBHBIE METO/Ibl 00YUEHMSI: CUTYallMOHHBIE 3a/1a4H, UCCIIEI0BATENbCKUI
MeTo 00ydeHHsl, JeTTOBBIE UTPhI, IOJArOTOBKA U IMyOIMyHast 3amuTa pedeparos.

TexHos0rusl 3JIEKTPOHHOIO 00y4YeHHMsl (peaju3yeTcsi HpU IOMOIIM 3JIEKTPOHHOMN
uH(popMalnoHHo-o0pazoBarensHOM cpeanl (QNOC) COI'Y npu ucnons3zoBanuu pecypcos IbC,
[IPU NIPOBEICHUU aBTOMATU3UPOBAHHOT'O KOMIIBIOTEPHOT'O TECTUPOBAHUS U T. J1.).

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

CHUCTCMa 3HaHPII>i, TCXHOJIOTHH C

IIpumeyanus:

- Bce Buapl yueOHOI pabOTHI MOTYT MPOBOAMTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

- B umemax peanusanuu MHAMBUIYANBHOTO IOJAXOJa K OOYYEHMIO CTYJCHTOB,
OCYLIECTBIIIOUIMX Y4eOHBIII mpolecc IO HWHAWBUAYAJIBHOW TPAaeKTOPHUM B  paMKax
UH/IMBUYaJIbHOTO paboyero IulaHa, U3y4eHHe AAHHOM TUCHMIUIMHBI MOXKET OCYILECTBIISATHCS
yepe3 WHAMBHUIYyalbHblE KOHCYJIbTAllUM IPENojAaBaTeNis OYHO, B 4Yachl KOHCYJbTAlMH, IO
SNICKTPOHHON TmouTe, a Takke ¢ wucrnoms3oBanuem Cisco Webex Meetings, mmardopmsr
JTUCTaHIIMOHHOTO 00yueHuss Moodle, muunbiii kabuHeT crymeHTa Ha moprane COI'Y, mpyrux
anementos DM1OC COI'Y.

Ne Tema Bun 3ansTus q AxkTHuBHbBIe | UHTepakT

He a $opmbl UBHbIE

ae c ¢opmbl

JIH bl

1 Texnuka 6e3onacHoctn. OCHOBHBIE Kiacchl | [IpakTudeckoe, 4 TTouckoBast | Meton
HEOPraHWYEeCKUX COCTUHEHUH. nabopaTopHoe na6oparop | PaboThI B
JlaGopaTopuasi paGora Nel. [Ipaswmia Has pabora | MAIBIX
paboTel B XHMMHUYECKOW JabopaTopuu. pymiax
JlaboparopHas XUMHYECKast nocyja.
[lepBast momMoLIb MPK HECYACTHBIX CITydasix

2 Cemunap «Peakimmonnast criocOOHOCTh [IpakTHueckoe, 2 Pemrenne CemuHap B
HEOPraHMYECKHUX BELIECTBY. naboparopHoe 3amau JIUAJIOTOBO

M pexXHuMe

3 JlabopaTopHas padora Ne2 «OcHOBHbIE [IpaxTHueckoe, 4 ITouckosass | Meton
KJIACCHI HEOPTAHMYECKHUX COeTMHEeHU naboparopHoe naboparop | paboTHI B
Cemunap «XuMHUYECKasi TEPMOJANHAMHUKA. Has paboTa | MasbIx
Pacuér sHTaNIBNINM peakiuii» rpynmnax
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4 JladopaTtopHas pa6oTa Ne3 TermoBoii [IpakTHueckoe, ITouckoBas | Meton
3¢ deKT XUMUIECKOI peakuuu nabopatopHoe nabopatop | paboOTHI B
Has padoTa | MaJbIX
rpymnmnax
5 Cemunap «KuHeTHKa XUMHYECKHIX [IpakTHueckoe, ITouckoBast | CemuHap B
peakuuii. Perenue 3agau» nabopatopHoe nabopatop | AMAIOrOBO
JladopaTtopuas padora Ned. CkopocTthb Has paboTa | M pexume
XHMHYECKON peakiuu
6 JladopaTtopHasi pa6oTa Ne5. Xummdaeckoe | IIpakTmueckoe, TlouckoBas | Merton
paBHOBecue. CMeleHne paBHOBECHS nabopatopHoe nabopatop | paboOTHI B
Has padoTa | MaJbIX
rpymnmnax
7 PactBops! anexTponuTos. JlabopaTopHast IIpakTHueckoe, ITouckosass | Meton
padoTta Ne6 DnexkTponuTuyeckas nabopatopHoe nabopatop | paboOTHI B
JUCCOLHALMS Has pabota | MajbIx
rpymnmnax
8 Pemntenue 3agad mo remam «lonnoe [IpakTuueckoe , IlouckoBas | Meton
Mpou3Be/icHUE BOAbl. BomopoaHbiii J1a00paToOpHOE naboparop | paboTHI B
nokasarens. [IponsBenenne Has pabota, | MajabIxX
pPacTBOPUMOCTH». pelieHue rpymmnax
JlabopaTtopHas pa6ora Ne7 BonopoaHsrii 3aa4
noKasatelb. [ uIpoau3 conen.
9 PyGexusriii koHTposs Nel (kommbioTepHOEe | PedTHHTOBBIN KommbroTep
TECTHPOBaHHE) KOHTPOJIb 3HAHUH HOE
Mo TecTaM TECTHPOBaH
ue
10 | Cemunap «OKHCITUTEIHHO- [IpakTrueckoe, ITouckosass | CemuHnap B
BOCCTaHOBUTEJIbHBIEC TIPOLIECCHI. nabopatopHoe nabopatop | AMAIOrOBO
JlaGopaTopHasi paGoTa Ne§ Has pabota | M pexxume
OKHUCINTETbHO-BOCCTAHOBUTEIILHbIE
peaxnun
11 | OKuCIUTEIHHO-BOCCTAHOBUTEIIbHbIE [IpakTuueckoe, [louckoBass | Merox
peaknuu JlabopaTopHas pa6ora Ne9 naboparopHoe naboparop | paboOTHI B
DneKTponus. Has paboTa | MajibIX
rpymmnax
12 | JlabopaTtopHas pa6ora Nel0 IIpakTHueckoe, ITouckoBas | Meton
KomriekcHbie coenHeHHs nabopatopHoe naboparop | paboOTHI B
Has paboTa | MabIX
rpymmnax
13 | KosutokBuym Nel CtpoeHue aToma. IIpakTHueckoe, ITouckosas | CemuHap B
XuMudeckast CBSI3b J1a00paToOpHOE nabopaTrop | AUANOTrOBO
Has paboTa | M pexume
14 | KomnonaHsle pacTBOPHI IIpakTHueckoe, IIpoektHas | Meton
JlabopaTopHas pa6ora Nell naboparopHoe pa3paboTka | paboOTHI B
MaJTbIX
rpymmnax
15 | TurpuMeTpUUECKUl aHaIN3 JlexumonHoe, ITouckoBas | Meton
nmabopaTopHoe naboparop | paboTsI B
Has paboTa | MabIX
rpymmnax
16 | 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB JIekuonHoOEe TTouckoBass | Meton
3JIEMEHTOB naboparop | paboTHI B
Has paboTa | MabIxX
rpymnmnax
17 | KucioTHO-0CHOBHOE TUTPOBAHHE. [TpakTHueckoe, ITouckoBas | Meton
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JlabopaTopHasi pa6 nmabopaTopHoe naboparop | pabOTHI B
éota Nel2 Onpenenenue kapOOHATHON Has padoTa | MaJbIX
XKECTKOCTU BOJBI rpymmax
18 | KoMIIiekCOHOMETpHUYECKOE TUTPOBAHUE. [IpakTuueckoe, IlouckoBas | Merton
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHOE nabopaTopHOE nmabopaTop | pabOTHI B
tutpoBanue. Jlaboparopnas padora Nel3 Has paboTa | MajbIxX
Onpenenenue o0OIei ;KkECTKOCTH BOJBI rpymmnax,
Py6exHsr1it KOoHTpOITb No2 (KOMITEIOTEpPHOE KOMITBIOTED
TECTUPOBAHUE) HOE
TECTHPOBaH
ne

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

CamocTosTenbHas paboTa IPOBOAUTCS C LIEIBIO:

— CHCTEMAaTH3alUU U 3aKPEIUICHUS TOJYYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHHI 00yJaroImuXcsl CTYACHTOB;

— yriyOJIeHUs ¥ paCUTUPEHHS TEOPETUUCCKUX 3HAHUI;

— (dopMHpOBaHHS YMCHHH HCIOJIB30BaTh HOPMATHBHYIO, TPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CIICIHAJIBHYIO TUTEPATYPY;

- (OpMUPOBAHUS CAMOCTOSTEIHPHOCTH MBIIUICHHSI, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

— pa3BUTHS UCCIIEIOBATEIBLCKUX YMEHUM.

CaMocTtosiTenbHass paboTa OO0y4aromIMXCs OCYIIECTBISETCS HA MPOTSHKEHUH HM3YUYCHHS
BCEH IUCHMIUIUHBI B COOTBETCTBUU C YTBEPXKICHHOW B y4eOHOM IIJIaHE TPYIOEMKOCTHIO U
COCTOHT H3:

- paOOTBI CTYACHTOB C JICKIIMOHHBIMH MaTepHalaMH, TOWCKA U aHAIN3a JTUTEPATYphl U
AIIEKTPOHHBIX KCTOYHUKOB UH(OPMAIIUHU T10 33JJaHHOH TeME;

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

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

- IOJTOTOBKH K SK3aMEHY.

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

CamocrosiTenpHas paboTa CTYJICHTOB 10 JUCHIUIUIMHE MMPOBOAUTCS B BUJE MTUCHMEHHBIX
JOMAITHUX 3aJaHUil (KOHCTIIEKTOB), a TaKXE PEIICHUS pACYETHBIX 3a/lad M BBIMOJHEHUE
XUMUYECKUX YyIpaXHEHU. Bompockl, BHIHOCMMBIE HAa CaMOCTOSITEILHOE H3y4Y€HHE, a TakKkKe
yueOHas nuTeparypa U METOAMYECKUN MaTepHall M0 OPTaHU3alMHh CaMOCTOSATEIbHOU paboThI
CTYJEHTOB OTpak€Hbl B YueOHO-MeToAanueckoi kapte nucruiuinabl  (Tabn. 5.1.) u Ha caiite
nuctannuonHoro ooyuenus COI'Y http://Ims.nosu.ru/.

[To xaxmoil U3 TeM JUIsi CaMOCTOSITENBHOTO W3Y4YEeHHs, MPHUBEACHHBIX B paboueit
nporpamme, CTyJEHTaM CJleAyeT CHayajla MPOYUTaTh PEKOMEHIOBAHHYIO JIUTEpaTypy WM Ipu

HEOOXOIMMOCTH COCTaBUTh KPATKHUH KOHCTIEKT OCHOBHBIX TOJIO)KCHHH, TEPMHUHOB, CBEICHUH,
TPEOYIOIMNX 3aTIOMUHAHMS M SIBJISIONINXCSI OCHOBOIIOIATAIOIIMMHE B 3TOU TEME.

[Ipn moarotoBke 3aJaHUN IO CaMOCTOSATENbHOH paboTe CTyAeHTaM HEoO0XO0IUMO
OPHUEHTHPOBATHCS HA KOHCTICKTHI JIEKITUI, PEKOMEHIYEMYIO JTUTEPATYPY.
Jns paciuimpenust 3HaHUM MO JUCHUIUIMHE PEKOMEHIYETCsl UCII0NIb30BaTh IHTepHET-pecypehl:



http://dist-edu.nosu.ru/
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HpOBO,I[I/ITB IIOUCK B paSJ'II/I‘IHBIX CHUCTEMAX, TAKHX KakK 06].[11/16 IIOUCKOBBIC CHUCTCMBI.
WWW.VandeX.rU, WWW.QOOQle.rU, a TAKXC CIICIIUAJIbHBIC IIOMCKOBBIC CHUCTCMBI.
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.
EaunHunbl KonuuecTBa BEIIECTBA: MOJIb, XUMUYECKHI SKBHUBaJeHT. OCHOBHbBIE 3aKOHBI
XUMHUU. 3aKOH SKBUBAJICHTOB. PacyeT SKBHUBAJIEHTHBIX MAacC ISl Pa3IMUHBIX KJIACCOB
HEOPraHUYECKUX COSAMHEHUH. DIEKTPOHHBIE aHaIoTH. MI3MeHeH s CBOMCTB XUMHUECKUX
AJIEMEHTOB, TMEPUOJAMYECKHUE WM3MEHEHUSI BAXKHEMIIMX XapaKTEPUCTUK XHUMHUUYECKHUX
AJIEMEHTOB: (P(PEKTUBHBIX PATUYyCOB aTOMOB U MOHOB, YJHEPTHMH MOHMU3AINH, CPOACTBA K
AJEKTPOHY,  AJEKTPOOTPULATEIBHOCTH. KHCIOTHO-OCHOBHBIE U OKHMCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC CBOMCTBA AJIEMEHTOB. 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 OCHOBHbIMU? Kak oHH
noJiyyarorcs?

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

6. Kaxkue cBolicTBa aTomMa XapakTepU3YIOT:

a. IOPSIIKOBBIN HOMEP 3JIEMEHTAa B IEPUOJNYECKON CHCTEME;
0. HOMep nepuoa;
B. HOMEp TPYIIIIbI?

7. OTBeT MOSICHUTE TPUMEPAMH.

8. Uem o0ObsCHSETCA TEPUOAMYECKOE H3MEHEHHE BaJCHTHOCTH JJIEMEHTOB C
YBEJTUYCHUEM UX MOPSIIKOBBIX HOMEPOB?

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

a) y cephl Wi TeJUTypa;
0 y KpeMHHUSI UJTU CEephI?

10. Kakoil BMA XUMHYECKOW CBA3M Ha3blBaeTCd  KOBAJEHTHOW (MOJISIpHOM W
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€HTHAs CBSI3b 10 JIOHOPHO-AKIIEITOPHOMY MEXaHU3MY?

14. Yto npeacTaBiseT JOHOP U aKIENTOp A7 00pa30oBaHUS XUMUYECKON CBSA3U?

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

Hnoueudyanvnvie 3a0anusn no meme:
l.Uemy paBHa MoOJspHas Macca OHKBHBAJIEHTa XpOMa B OKCHAE XpoMma,
comepxarmiero 68,42% xpoma? CocTaBbTe HSMIUPUYECKYIO (HOPMYITY ATOTO
okcuaa. (Oteet: 17,33 r/moib; Cra03)/

1. Tmapokcua amroMuHHS Maccodl 7,8 T. mpopearupoBajl ¢ a30THOM KHUCIOTOM
Maccoit 6,3 r. Onpenenure MOJSIPHYIO MacCy OHKBUBaJ€HTa THUJIPOKCUIA
AITIOMUHHMS B 3TOW PEaKIUM U COCTaBbTe ee ypaBHeHHE. (OTBeT: 78 T/MOIIb)

2. Moxer M XJIOpPOBOJOPOJHAs KHCIOTAa OOpa30OBHIBAaTh KHCIBIE COJH TIPH

B3aUMOJICCTBUHU C OCHOBAHUSIMH?
DHEPreTUYeCcKOe COCTOSTHUE BHEILIHETO 3JIEKTPOHA aTOMa OMUCHIBAETCS
4. JlaliTe XxapakTepuCTUKY 3eMeHTa Ne26: 1oJjioKeHHe B MEPHOJIUUYECKON CHUCTEME,

w

w



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

CTPOEHUE JEKTPOHHOI 000JI0UKH aTOMa.

5. OnemeHT oOpa3yeT OKCHUI M TUAPOKCU] aM(POTEpPHOrO XapakTrepa, B KOTOPHIX
MPOSIBIISIET TOCTOSHHYIO BAJICHTHOCTh paBHYIO 1BYyM. PacmonoxeH o B IV
neprojIe meproanveckoit cucteMsl. HazoBure atot anement. (OtBet: Zn).

6. Kakue BUIBI XHMHUECKOH CBSI3U B CIICIYIOIIUX MOJIEKYJIaX:

a. a3ota;

0. aMMHaKa;

B. (hTopHIa KaIHs;

T. XJIOpUJ1a aMMOHUs?

7. Wcxonsa W3 SIEKTPOHHOTO CTPOCHUS aToMa cepbl, OOBACHUTE OOpa3oBaHHE
MoJiekynbl okcuza cepsl (1V). OxapakrepusyiiTe BUIbl XUMUYECKON CBA3H B HEH.

8. Kakoe cTpoeHre HMEIOT MOJIEKYJIBI BOJIBI, aMMHUaKka 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
00pa3oBaHMs MOJIEKYJI a30Ta, METaHa U ITEHA.

Cnoco6bl  BbIpakeHHsI KOJHMYECTBEHHOT0 COCTaBa PpacTBOpoB. B3ammuble
nepecyeTbl KOHIEHTPAIUN PACTBOPOB
Bonpocut onsa camonposepku:

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

S. KakoBa cBA3p MexAy MOJSIDHOW KOHLIEHTPAllMM W MOJIIPHOM KOHLEHTpaluu
SKBUBaJIEHTA?

6. Kakoli mponecc Ha3bpIBaeTCs MEKTPOIUTUYECKON Juccouanueit?

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

8. Uto Ha3bIBAaeTCS CTENEHBIO TUCCOIMAIIMU M KOHCTAHTOM auccouuanuu? B uem
COCTOUT CXOJICTBO U Pa3JIMYUE 3TUX BEIUYUH?

9. Cwmemenne xumuueckoro paHoBecusi (mpuniun Jle-lllatense) Ha mnpumepe
YTOJIbHOM KUCIOTHI.

10. Uro Ha3bIBaIOT BOJOPOJHBIM H THJIPOKCHIIBHBIM TMOKa3zareiem? KakoBel ux
3HAUYEHMs B HEUTPAJIbHOM, KUCIION U IIEJI0YHOM cpeax?

11. Kakwue »snexkTponutbl Ha3biBatoTcs amdorepHeiMu? Kak mnpoucxomut ux
auccounuanus’?

12. Kakass peakmusi HazpiBaeTcss ruaponauzoMm? Kakue conm  moaBepraroTcs
TUApOIU3Yy?

13.  Kaxkwe comu moaseprarorcss HEOOpaTUMOMY THIIPOIU3Y?

3aoauu 0na camocmoamenbHo20 peuleHus:

1. B 100 cm® Boas! pactBopuiu 0,82r oprodocdara HaTpusi. Berauciaure MaccoByro
JIOJIF0, MOJISIPHYIO KOHUEHTPALMI0O U MOJISIPHYIO KOHLIEHTPALMI0 SKBUBAJICHTA
HOJYy4eHHOro pacTBopa (mioTtHocTh pactBopa 1,02 r/em?®) (Otser: 0,81%;
0,05momb/mm?; 0,15 moe/mm?).

2. Kakoit o6bem pactBopa opTrodochopHON KUCIOTHI ¢ MaccoBOoM noineit 35% wu
MI0THOCTRIO 1,22 1/cM® moTpelyercst jyuisi MPUTOTOBJIEHUS S5 OM® pacTBopa C
MOJISIPHOM KOHIIeHTpauuel skpuBaienTa 0,15 mosb/am3?

3. CocraBbTe ypaBHEHHs IUCCOIHAIIMK CIIEIYIONMX BelecTB: HuTpata xenesa (111),
HUTPUTA TUIPOKCOATIOMMHUSA, TUruapodocdarta Kaiablus, THAPOKCHIA XpOMa
(Ill). B xakoM HampaBICHUH CMECTUThCS PABHOBECHE TMpHU J00aBICHUH
THIPOKCH/IA HATPHA 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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CJICIYIOIINX BEILECTB:
a. XJIOPOBOJIOPOTHOM KHCIIOTHI,
0. TUIPOKCHUAA KAJIHS;
B. YKCYCHOM KHCJIOTBI;
r. Tupokcua ammonus (Ko =1,8 « 107)
(OtBer: 2; 12; 3,37; 10,63.)

6. Bruuciure pacTBOpHMOCTH Xyopuaa cepebpa B uuctoi 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 HampaBJICHHH CMECTHTE PaBHOBECHE Tuapojm3a cyibdara xenesa (1)
npu 100aBIeHUN
a. XJIOPOBOJOPOTHOM KHCIIOTHI,
0. TUIPOKCHUIA HATPHUS.

9. Kakas u3 coneii: nutpar cBunua (ll) wnm wutpar cunua (IV) O6yner umers B
BOJIHOM PacTBOPE MIPH OJMHAKOBBIX YCIOBHUSAX OOJIBIIYIO CTEIIEHb THPOIH3a?

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

OKHCJINTEILHO-BOCCTAHOBHTEJILHBIE Pe€aKIuu
3aaHus 1)1 CaMOCTOSITEIbHON paOOThI:

1. B MMPUBCACHHBIX pPCaKIugX HOILGCpI/ITe HOHHO-2JICKTPOHHBIM METOAOM
CTEeXHOMETPUIECKHE K02 (ppHULEHTHI, OTIpeIeIIUTE OKHCIIUTEb u
BOCCTAHOBHUTCIIb, BBIYUCIUTC MOJIIPHBIC MACChbl 3KBHBAJICHTOB OKHCIUTCIIA H
BOCCTAaHOBUTEIIS, YKQXKHUTE THIT OKUCIUTEIFHO-BOCCTAHOBUTEIILHON PEAKIINH:

P + HCIO4 + H2O — H3PO4 + HCI

H3AsO3 + KMnOg4 + H2SO4 — H3ASO4 + MNnSO4 + K2SO4 + H20
CuzS| + HNOsz — CuSOs4 + Cu(NO3)2 + NO + H20

K2Cr207 + NaClO3 + H2SO4 — Crz(SO4)3 + NaClOs + K2SO4 + H20
KMnO4+ NaNO2 + H2O — MnO; + NaNO3z + KOH

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

As:S3| + H202 + NaOH — NazAsO4 + NaxSO4 + H20

2. B kakom HaIllpaBJICHUU 6y,[[yT MMPOTCKATh OKHUCIIMTCIbHO-BOCCTAHOBUTCIILHBIC
peaxyn? [Tpu OTBETE UCTIONB3yHTE 3HAYCHUS OKHCIIUTEIHHO-
BOCCTaAHOBUTCJIBHBIX ITIOTCHIMAJIOB:

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

FeSO4 + KMnO4 + H2SOq4 ... Fe2(S04)3 + MNSO4 +K2S0s + H20
CrCls+Br+KOH ...... K2CrO4 + KBr + KCI + H20

Cra(S04)3 + KNO3z + H20 ...... H2Cr,07 + NO + K2SO4 + H2SOq4

OO0uasi xapakTepuCTHKA MEeTALJI0OB U HEMETAJLJIOB
Bonpocel k meme:

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

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

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

4. Kakue MeTaJIbl pearupyroT ¢ paCTBOpaMu Iiesouei?
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IIpuBenuTe npuMeEPsl XUMUYECKON U DJIEKTPOXUMHUYECKOM KOPPO3UU METAJUIOB.

Kakoii u3 ranoreHoB siBisieTcss Haubosee CUIIbHBIM OKHCIUTEIeM?

7. Kaxkue cBOICTBa B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX MPOSIBIISIIOT:

a. cepa;

0. cepoBOIOPOI;

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

8. Kakoil U3 HOHOB ABJISIETCS OKUCIUTEIEM IIPU B3aUMOJEHCTBUN C METAJUIAMHU:
a. B pa30aBJIEHHON CEpHOI KUCIIOTE;

0. B KOHIIEHTPUPOBAHHOW CEPHOM KUCITOTE?

9. B uem cocToUT paznuyue BO B3aWMOJCUCTBUU METAJUIOB C COJISTHOW M a30THOM
KHCJIOTaMu?

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

CJ1a0BIM 3JIEKTPOIUTOM?

11. CocraBbTe ypaBHEHMsI peakUUil B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOW H
pa30aBIeHHON a30THOM KHUCIOTHI ¢ MarHueMm. PaccuuTtaiite MOJSpHYIO Maccy
SKBHMBAJICHTA OKHCIIUTEIIS U BOCCTAHOBUTEIIS B 3TUX PEAKIUAX.

12. Yro Ha3bIBaeTCs XJIOpHOM Bo0i? Kak cMecTUTCs paBHOBECHE B CUCTEME
Clz2 +H20 == HCIO + HCI npu no6asiennun NaOH, HCI?

13. Kakue opOuTaiu aroma a3oTa y4acTBYIOT B 00pa30BaHMM XMMUYECKHX CBSI3€H C
apyrumu  aromamu B coeaumueHusx: Nz, NHsz, NHiCl? Onummre Ttumbs
XMUMUYECKHX CBSI3eH KaXJ0M U3 HuX. KakoBa BaJIGHTHOCTh U CTEIIEHb OKUCIICHUS
a30Ta B 3TUX COEIMHEHUSAX?

14. Kakas u3 cojell cuiibHee MoJBepraercs ruaposnsy: cyibdar, auerar u cyabhun
amomMuHus? CocTaBbTE MOHHBIE U MOJIEKYJSPHBIE YpaBHEHHS T'MAPOJIU3a 3TUX
COJICH.

15. Ckonpko cm pacTBopa HHUTpUTa Kalusl C MOJSIPHOM KOHIEHTpauuei

skuBanenta 0,1 momb /amM® moTpebyercss mns okucienus 50 cm® pacTBopa

MO/IH/Ia Kalus ¢ MOJIAPHOI KOHIleHTpanueii skpuBasienta 0,25 Monb /am>?

Ortser:125¢cM3

1S

3

OCHOBBI XMMHYECKOH TEPMOIMHAMHMKH, XUHMHYECKOI0 U (pa30BOIo
paBHOBecHS
Bonpocwi:

1. KakoBa cBs3p Mexay TemioBeiM 3ddexkrom peakmmn Qp W H3MEHEHHEM
sHTaNBNUU [1H? 3aBUCAT M TEIUIOBOM 3P PEKT peaku OT MyTH peaKiuu?

2. Cdopmymupyiite 3axoH ['ecca. IIpu xakux ycloBUsX cripaBeiuB 3akoH [ecca?
Yo Ha3bIBaeTCs TEIIOBBIM APHEKTOM peakuu?

3. Kak paccumrtatp TemaoBOW APQEKT peakuuu, TOJB3YACh BETUYMHAMH
CTaHIAPTHBIX TEIIOT 00pa3oBanus BetnectBa? Byxer mu [1H peakuuu Hz + Clo=
2HCI rerutoroii oopazosanust HCI?

4. Yro Ha3bIBaeTcs TemioToi oOpasoBanusa? byzaer nu TennoBoit addext peakuuu
HCI + NaOH = NaCl + H20 remioroii obpazosanust H20?

5. UYro Ha3pIBaeTcs CTaHJIAPTHBIMU YyciaoBUsAMH? Kak wu3MeHsieTcs »SHTaIbINA
CUCTEMBI IPU SHAOTEPMUYECKUX PEaKIUIX?

6. Kak n3meHnseTcs SHTaIbIMS CUCTEMBI ITPU HK30TEPMHUUECKUX PEAKIUAK?

7. Kak u3MmeHsiercs BeJIMYMHA DHTPONUU IPHU CaMONPOMU3BOJIBHBIX Ipoleccax B
W30JIMPOBAHHBIX CUCTEMAX U IIoueMy?

8. Kak pemaercs Bompoc o0 HampaBlIeHHH CaMOIIPOM3BOJIBHBIX TIPOIIECCOB B
HEM30JMPOBAHHBIX CHUCTEMaX Ha OCHOBE H300apHO-U30TEPMHUUYECKOTO H
M30XOPHO-U30TEPMUYECKOTO MTOTEHIINATIOB?

9. Kakas cucrema Oosiee ycToWYMBA: C BBICOKMM HJIM HU3KUM 3HAa4€HHEM M300apHO-
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

M30TEPMUYECKOTO MOTeHIHaNa?

KakoBa cBsi3b MEXIy H3MEHEHHEM MH300apHO-U30TEPMUYECKOT0 MOTEHIHAa,
SHTAJIBIIMU ¥ HTPOIINU IPU NOCTOSSHHOW Temneparype?

YTto Ha3bIBAETCSI KOHCTAHTOM PAaBHOBECHS M KAKOE €€ MPAKTUYECKOE 3HaueHue?
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
9K30TEPMHUUYECKUX PEaKIMi?

Kak omnpenenutb KOHCTaHTy paBHOBECHS IIpH JIOOOH TeMmeparype, eciu
M3BECTHA KOHCTAHTA PABHOBECHUS IIPU CTAHIAPTHBIX YCIOBUSIX?

ITpu xakux TemmepaTypax (BBICOKMX MM HU3KHX) CIEIyeT IpO BOJUTH
9K30TEPMHUUECKHE PEAKIIH, YTOOBI MOIYUYUTh OOJIBIION BBIXO IPOAYKTOB?

[Ipu kakux Ttemmeparypax (BBICOKMX WM HHU3KUX) CIEAYyeT IPOBOJUTH
SHAOTEPMHUUECKUE PEAKIINH, YTOOBI MOIYUYUThH OOIBIION BHIXO]] MPOAYKTOB?

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

3aBUCHUT JIM KOHCTAHTa PaBHOBECHS OT KOHILIEHTPALlMU BEIIECTB, B3ATBIX JUIS
IIPOBE/ICHMS peaKuu?

XuMHUYecKasi KHHETHKA U KaTaJIu3

1.

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

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

OMMOJIEKYISPHBIX PEaKIIUM.

. Uto Ha3bIBalOT MOPSAKOM peakuuu? B kakux ciaydasx OMMOJIEKYJISpHAs peakius

OIMUCBIBACTCA YPABHCHUEM IIEPBOT'O nopsmlca?

. Uto Ha3bIBaeTCs MEpHOJOM MOJyNpeBpalieHuss? B kakux ciyyasx OH 3aBUCUT OT

KOHIICHTpPAIUH, a B KAKUX — HET?

6. B ueMm 3axmouaercst mpaBuiio Bant-I'odhda? Bun u ananus ypaBHenust Appenuyca.

7. Uto Takoe 3Heprus akTUBauu?

8. O0mwmit MexaHu3M JeicTBUA KaTanu3atopa. Kak oH BiMsieT Ha paBHOBecHE?

DJIEKTPOXHUMHUSA

1. Yto Ha3bIiBaeTCs YACIHHOM M DKBUBAJICHTHOW 3JIEKTPONPOBOAHOCTHIO? EAMHUIIEI
UX U3MEPEHUSI.

2. Uto Ha3pIBaeTCs IMOABIKHOCTHIO HOHOB? [loueMy HWOHBI C MalbIM paJHyCOM
MeHee MOABUKHBI, UeM OoJbIne?

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

15. Tloyemy c yBenuueHHWEM KOHIIEHTPAIIMHM DKBUBAJICHTHASI DJIEKTPOMPOBOAHOCTD
pPacTBOPOB yMEHbIIAETCs?

16. KakoBa CBSI3b MKy CKOPOCTBIO IBHYKEHUS HOHOB H €TI0 TTOJIBHYKHOCTHIO?

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

18. Ilouemy mpu HeHTpanM3alUU CIA00W KUCIOTHI MIENOYbI0 IEKTPONPOBOTHOCTH
YBEIUYUBACTCS?

19. 3akon pa3BeneHus OctBanbga. Kak 3aBUCHT KOHCTaHTa JUCCOLMALIMUA OT
KOHIEHTPALUU CJIa00ro 3IeKTponuTa’?

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

21. Tlpumepsl 0OpaTUMBIX SJ€MEHTOB. Peaknuu, MpoTEKalIue Ha JIEKTPOAaX B
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OpSMOM U 0OOpaTHOM HarpaBJICHUH.

22. Yto Ha3bIBAIOT CTaHAAPTHBIM DSJEKTPOJHBIM mNoTeHuuanioM? YTto mpuHATO 3a
YPOBEHBb OTCYETA MOTCHIINATIOB?
23. DnexTpojsl mepBoro u BToporo poja. [lo kakuM ypaBHEHUSIM PaCCUUTHIBAIOT UX
MOTEHIUANIBI?
24. Yto Takoe AJIEKTPOJi CPABHEHMSI U B YEM €0 MPAKTUUECKOe 3HaYeHHe?
25. Kak moxno myrem n3mepenust 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 INOPHUIBHBIC TUCTIEPCHBIE CUCTEMBI?

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

. Onummre mosydyeHne KOJUIOMIHBIX CUCTEM METOJIOM KOHACHcAnH ((pusmueckon u

XUMHYECKOK ).

. [IpuBeaure popmyny munemisl 30151 AgClmonyyennoro o peakiuun AGNO3 + KCl

= AgCl + KNOs3 (ipu u366iTke AGQNO3)

. Kakum 3apsiom o6magaroT KOJIOUHBIE YaCTUIIBI?
. Kakue ontuueckue cBoiicTBa XapakTepHbl 7151 KOJUIOUIHBIX CUCTEM?
. IlpuBenute ypaBHeHue Pones nns cBeropaccesHus (omanecuenuus).Kakoro

HPAaKTUYECKOE 3HAUE€HHE ITOr0 YPaBHEHUS?
. .Kakue ontrueckre npubopbl OCHOBaHbBI Ha CBETOPACCESHUN?
YemM duryopecueHIMs OTINYAeTCs OT ONajecleHIun?
Kakne ocobGennoctn wumeer 3akoH JlamGepra-Byrepa-bopa, omnuceiBarommii
norJomeHne ceta (abcopOumio cBeTa) A HCTUHHBIX U KOJUIOMIHBIX PaCTBOPOB.
[TpumeHnMa I MOJIEKYJISIPHO-KUHETHYECKasi TEOPUS K KOJJIOUJHBIM cucTeMaM?
OOmbscHuTE.
Uto Takoe OpoyHOBCKOE JABMXKeHUE, Tuddy3us?
Onumure ocobeHHocTH AU(GPY3un B KOIOMAHBIX cHcTeMaX. YTo Takoe
kodpurment aguddyzun?
[TpuBeaure ypaBHeHue DitHITeHa 1715 Koddduienta 1upys3um.
Uro Takoe ocMoTHueckoe napiaeHue? Kak oHO 3aBUCUT OT MaJIIpHOW U YaCTUYHOU
koHueHTpauun? [Ipusenute ypasHenue Bant-T'odda.
Onumure 0cOOEHHOCTH OCMOTHYECKOrO MaBJIEHHS  KOJUIOMIHBIX CHUCTEM B
CpaBHEHHMH C paCTBOPaMH HU3KOMOJIEKYIISIPHBIX COEIMHEHHH.

IloBepxHOCcTHBIE siBJIeHUs M agcopOuus. Konnonausie [IAB

1.
2.

o~ w

(0]

Kakwue siBieHns Ha3bIBAIOT IOBEPXHOCTHBIMU U B YEM 3aKJIFOUAIOTCS UX MPUYUHBI?
[Touemy 11 MMO(OOHBIX KOJUIOMJIHBIX CHUCTEM XapaKTepeH M30BITOK CBOOOIHOM
MOBEPXHOCTHOM SHEPTrUU U KAKOBBI YT €r0 CHIKEHUS?

. B uem paznnuue puznueckoit 1 XuMHUYECKON aacopormn’?
. 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

aziIcopOoIuu.

. KakoBbl mnpuumHbl afcopOIuM HOHOB Ha rpaHune (a3 (TepMoanHaAMHUecKas

TPaKTOBKA a/ICOPOILIMU U YCTAHOBJICHUS paBHOBECHS)?

. B uem 3axmrouaercs npasuio DasiHca- [leckoBa 1y1s n30upaTenbHOM ancopOoumn?
. UTo Takoe MOBEPXHOCTHOE HATSIKCHHE JKUJKOCTEH ,KaKOB €ro (PU3WYECKUN CMBICIT

n ¢aAnuHuIa I/I3MCpCHI/IH?
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10. Kakue BemiecTBa Ha3bIBAIOTCS IMOBEPXHOCTHO-aKTHUBHBIMH? KakoBO cTpoeHme
Mosekyn [TAB?

11. IlpuBeaute ypaBHeHHE M30TepMBbl aacopOumu ['mOOca W mpoaHamM3UpyiTe ero
NpPUMEHEHHE K M30TE€pPMaM IOBEPXHOCTHOTO HATSDKEHUS B BOIHBIX PacTBOpPax
pa3JIMYHbIX BELIECTB.

12. Yro Takoe MOBEpXHOCTHAsI aKTUBHOCTh M KaK OHa MeHseTcs A pa3nuuHbix [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.

DJleKTpUYeCKHe CBOICTBA, YCTOHYHBOCTD U KOATYJISIHS KOJUIOWIHBIX 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
3aBUCHT 3HAK 3apsi/ia KOJUIOMIHOM YacTHIIbI OT JIEKTPOJINTA —cTabmin3aropa?

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] YCTOWYMBOCTD JUCIIEPCHOM cUCTEMBI?

6. Kak MeHsieTcs arperaTuBHasi YCTOWYHBOCTh 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 KOaryJsIK KOJUIOUIHBIX CUCTEM 3JIEKTPOIUTAMU?

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

10. YUro Takoe mnopor koarymauuu? Kak BiuseT BaJeHTHOCTb, aJICOPOIIMOHHAs
CIIOCOOHOCTH M PaJNyC HOHA — KOAryJsTopa Ha MOPOT KOaryJsiuu?

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

Jlnig v3ydeHus TEKIMOHHOTO MaTepuala AUCHUTUIMHBI TPUMEHSIOTCS ayAHOBU3YyalIbHbBIE
(MynbTUMEIUNHBIE) TEXHOJOTHUHU, KOTOpPhIE HE OTPULIAIOT TPATUIMOHHBIE, TPOBEPEHHBIE
BPEMEHEM METOJbl MpENoJaBaHus, HO, TMPU OSTOM, OHHU TMOBBIIIAIOT HATJISATHOCTb,
MH(OPMATUBHOCTh, OMEPATUBHOCTH B MoJade HMH(OpPMAIMH, MO3BOJIAIOT JSKOHOMUTH BpEMs
3aHATHM.

Kaxnoe mnpaktudeckoe (CEeMHUHApPCKOE) 3aHITHE HMEET CBOIO 0co0yw (dopmy
MIPOBEJICHUS, CBOIO METOJIOJOTHYCCKYI0 CHEIU(UKY, YTO TMO3BOJIICT Pa3BUBATh Yy CTYACHTOB
pa3IUYHBIE KaK OOIIEKYJIbTYpHBIC, TaKk W TNPOQeCCHOHATbHBIE KoMIleTeHIMH. [locTaHoBKa
poOJIeMbl, pa30op aKTyaJbHBIX KOHKPETHBIX M THIIOTETHYECCKHX CHUTYalldd, CO3JaHue
aTMocdepsl quanora Mexay MpernojiaBareieM U TPYNNol Mo3BosIeT paboTaTh WHAUBUIAYATHHO
W B MaJlbIX TpyNNax, KOJJIEKTUBHO OOCYXIAaTh ONPEICICHHBI TeMaMu MaTepuain, a TakkKe
WHUIIUHPOBATh CAMOCTOSITENbHYIO paboOTy CTYAEHTOB. [Ipu OCMBICICHHH COAEpKAHUS BOITPOCOB
MPAKTUYECKHUX 3aHATUH TMpecienyeTcs 1eib co0t01aTh TPEeMCTBEHHOCTD B MPodeccrnoHaIbHOM
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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KomnbroTepHoe TecTMpOBaHUE IMO3BOJISIET OCYIIECTBIISATH MTOTOBBIA KOHTPOJIb 3HAHMM
CTyIEeHTOB. TecTOBBII MaTepuan BKJIIOYAaeT B ce0sl COJEp)KaHUE BOIMPOCOB IO KAXKIOMY U3
0003HaYEeHHBIX [TPOTrPAMMOI1 pa3IeNoB.

Kaxnpiii Bompoc mpeanosiaraeT HECKOJIBKO BAapUaHTOB OTBETOB, CPEAM KOTOPBIX
UMEIOTCS a0COJIOTHO HEBEPHBIM, MPaBWIbHBIA W B OONbIIEH WIM MEHBIIEH CTENEeHU
pacKpbIBalOLMI CYLUIHOCTh BOIIpoca. B mpolecce KOMMIBIOTEPHOIO TECTUPOBAHMS 3ajaya
CTYACHTOB ONpeAeNsieTcs KakK BBIOOp NpPaBWIBHOTO OTBETa M3 MHOroo0Opasus BapHaHTOB. B
TECTOBBIX 3aJaHUSX €CTb BOIPOCHl HAa COOTBETCTBHE. B mpolecce KOMIBIOTEPHOIO
TECTUPOBaHUS, 3aJaya CTYACHTa OIpeAeNseTcss Kak BbIOOp MpaBWIBHOIO OTBETa U3
MHOT000pa3usi BApUaHTOB.

Bompocel ©  Tembl, OTBOAMMBIC Ha BBIMOJHEHHUE CAMOCTOATEIBHOW pPabOTHI 1O
JTUCIUIUIMHE, a TAK)Ke KPUTEPHUH OLIEHUBAHUS 110 KaKJOMY BUy paOOThI COiepKaTcs B pasjelie
5 PIIA.

MeToauuyecKkue YKa3aHusd QJI oﬁyqamumxca 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanus AesiTeNbHOCTU CTYIeHTa

Jlekuus Ilocemenue NEKIMOHHBIX 3aHATHH U KOHCIIEKTUPOBAHUE JIEKLIUOHHOTO
MaTepuaga SBISETCS HEIOCTaTOYHBIM YCIOBHEM JUISl YCHEIIHOTO
YCBOEHHUS JUCUUIUIMHBL. CTyAeHTy HEOO0XOAMMO CHUCTEMaTHYECKU
pabotare ¢ y4eOHOW W METOAMYECKOW JIMTEPATypOid, PEKOMEHIYEMOi
[0 KaXJ0My paslelny JEKTOPOM, JOIMOJHSS KOHCIEKT JIEKIMH
HEOOXOJWMBIMU TIOSICHEHHUSMH, YTOYHEHUSIMH W TEPMHHAMHU IO
nzydaemoil teme. Heo0XxoauMo mucath KOHCHEKTHI JIEKLUH: KpaTko,
cxematnyHo. ITocienoBarenbHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUS,
BBIBOJIbI, (OPMYJIMPOBKH, OOOOIIEHMs; TMOMEYaTh Ba)KHbIE MBICIH,
BBIIEIIATD KIIFOUEBBIE CIIOBA, TEPMHUHBIL. [IpOoBEpATH TEPMUHBI, TOHATHH
C TOMOUIbIO  SHUUKJIONEIWH,  CIIOBapel, CIPaBOYHUKOB  C
BBIIIMCHIBAHUEM TOJKOBaHMM B TeTpajgb. (OO003HAYUTH BOIPOCHI,
TEPMHHBI, MaTepHall, KOTOPbIA BBI3bIBAET TPYAHOCTH, MOMETUTh H
MOMBITAaThCSI HAWUTH OTBET B PEKOMEHAYEMOW mauTeparype. Ecnm
CaMOCTOSITENIFHO HE YAAeTcsl pa3o0paThCsl B MaTepuane, He00X0AUMO
copMyIHpOBaTh BOIPOC U 33/1aTh MPENOIaBATEN0 Ha KOHCYIIbTAIUH,
Ha IPaKTUYECKOM 3aHATHH.

JlabopaTopHoe JlaGopartopHbie 3aHATUS HaIlpaBJICHBI Ha dbopMupoBaHue
3aHATHE MPAaKTUYECKUX YMEHUMW, CBSI3aHHBIX C OpPraHU3alMell aKTUBHOIO
B3aUMOJICHCTBUS ~ YYaCTHHUKOB 0Opa30BaTENIBHOTO  MpoIecca IIo
W3YUYCHUIO MaTepHalla, 3aKPEIJICHHE MPAKTUYECKUX HABBIKOB IS
pereHust npodeccHoHANBHBIX 3amad. [Ipu MOATOTOBKE K 3aHATHAM
HEe00XO0IMMO TOBTOPUTH JIEKIITMOHHBIN MaTepual 1Mo U3ydaeMoul Teme,
HW3YYUTh MaTeEpHUal, PEKOMEHIOBAHHBIN IPENOJAaBATENEM MO CIIUCKAM
nmutepatypsl. [IoAroToBKa K 1a00paTOPHBIM 3aHATHSIM TPECIeIyeT BE
OCHOBHBIE LIEJIA: MEPBOE - NMOBTOPEHUE M3YYEHHOTro marepuana. s
ATOr0 HCIMOJB3YIOTCA KOHCIEKThl JIEKI[MH, PpEeKOMEHJOBaHHas 15

OCHOBHAasi W JOIOJIHUTENIbHAs JUTepaTypa; BTOpoe - yriayOsieHue
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3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHS CIY)KaT ISl 3aKpEIUICHUS
TEOPETUYECKUX OCHOB, M3JIaraéMbIX B JICKIUAX, [OJYYCHHS
MPAKTUYECKUX HABBIKOB PEUICHUs MPOQECcCHOHANBHBIX 3aaa4d. OHu
MPOXOAAT C UCIOJNb30BAaHUEM CTEH/IOB, METOJIMWYECKUX YKa3aHUH,
y4eOHO-HArMSAHBIX TOCOOMH, B KOTOPBIX OTpakK€H HEOOXOIMMBbIH
MUHUMYM 3aJa4 Ui OCBOCHHS pa3leioB U TEM JUCHUILIUHBL.
3aBepIiaroniei 4acThio JIa0OPaTOPHOU PAOOTHI SIBISIETCS OPOPMIICHUE
B paboueii TeTpaau ordyera. CopepikaHue OTYeTa ONPEACIAeTCS TEMOM
3aHATUS ¥ MOXKET BKJIFOYATh B ceOsl BOIPOCHI Pa3IMYHOIO XapakKTepa.
Tak npu mpoBezeHUU JTa0OPaTOPHON pabOTHI B COCTaB OTYETa MOTYT
BXOJIUTh: KPaTKOE ONMCAHHWE METOJWKH BBHIMIOJHEHUS pabOThI; cxema
71a00paTOpPHOM YCTAaHOBKM, HEOOXOIMMBIE pacueThl 1o 00paboTke
MOJTyYeHHON WH(OpManuy; aHaTU3 IOJYyYCHHBIX NAaHHBIX WU oOiiee
3akimodeHne  (BbIBOABI). JlONMOJMHWUTENBHBIE W WHAWBHIYyaTbHbIC
TpeOOBaHUS M3JIOKEHBI B METOJMYECKUX IOCOOMAX K KakIOu
nabopaTopHOil paboTe W MpHBENEHBl Ha TOPTale AWCTAHIIMOHHOTO
obyuenust COI'Y http://Ims.nosu.ru/

KosutokBuym

KomnokBuymbl HampaBiieHbl Ha yriyOJIeHHE TEOPEeTUYECKHX 3HAHHM,
(dbopMupoBaHue MPAKTUYECKHUX YMEHUI u KOMITETEHIIUH
oOydJaronmxcs, MpeayCMOTPEHHBIX MPOrpaMMoN AUCHMIUIUHBL. [Ipu
MOJIrOTOBKE K KOJUIOKBUYMY HEOOXOAWMO TOBTOPUTH JIEKIIMOHHBIN
Marepuai o U3y4aeMou TeMe, U3Yy4UTh MaTepuai, peKOMEHA0BAHHBIN
IIpenojaBaTesIeM II0 CIUCKaM JIMTepaTypbl. B mpomecce 3aHATHN
oOpaliaTe BHUMaHHE Ha IPAKTUYECKOE NPUMEHEHHWE TEOpPHUM U Ha
METOAMKY  pEUIeHHs  THUMOBBIX  3adady  NpodecCHOHANbHOM
JEeATEIbHOCTH.

IIncbMeHHbIE
AOMAIIHUE  3aJaHUA
(KOHCIEeKT)

3HAKOMCTBO C OCHOBHOM U JIOIIOJHUTENIBHOM JINTEPATypPOH, BKIIIOYas
CIPaBOYHbIE U3JaHUsI, 3apyOeKHbI€ UCTOUHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHHOB, CBEJICHUH, TpeOYIOIUX 3allOMHUHAHUS W
SIBJIAIOIIMXCSL  OCHOBOIOJIAraloIIMMU B 3T0Ml Teme. CocTaBieHue
KOHCIIEKTOB 10 IPOYUTAHHBIM JIMTEPATYPHBIM UCTOUHUKAM U JP.

[Ipy nDOAroTOBKE K 3aHATHIO HEOOXOJUMO OPHEHTUPOBATHCS Ha
KOHCIEKTBI JIEKLIIUH, PEKOMEHAYEMYIO JINTEPATYPY.

ITo kaXknoi U3 TeM JUIsl CaMOCTOSITENIBHOTO U3Y4YEHMs, IPUBEICHHBIX B
paboueil mporpamme, clieyeT CHayaua MpOYUTaTh PEKOMEHIOBAHHYIO
JUTEpaTypy U MpPU HEOOXOAMMOCTH COCTaBUTh KPAaTKUIl KOHCIIEKT
OCHOBHBIX  TIOJIO)KEHUH, TEPMUHOB,  CBEIEHHUH,  TpeOyOIIHNX
3aIlIOMUHAHUS U SBJISIOIIMXCS OCHOBOIIOJIAraloIMMH B 3TOU TeMe.

Jng  pacmmpeHuss 3HaHMW 1O JUCHUIUIMHE  PEKOMEHJyeTcs
HCIIONb30BaTh IHTEpHET-peCypCHI:

NPOBOJUTh TOUCK B Pa3IMYHBIX CHCTEMaX, TaKuX Kak ooOuue
MIOMCKOBBIE CHUCTeMBI: www.yandex.ru, www.google.ru, a Takxe
CHEIMAIbHBIE  TOMCKOBBIE  CHUCTEMBI: www.chem.msu.su
www.chemnavigator.hotbox.ru .

KonTtposabHasi paGora

[lenb KOHTPOJIBHOM pabOTHI - MPOBEpPKA Pa3BUTHS HABBIKOB,
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(mucbLMeHHast) YCBOGHHS M 3aKpeluieHUs Marepualia, MOJTYYeHHBIX MpH H3Y4YeHUU
JUCHUIUIMHBI, M BBIOJIHACTCS CTYIEHTAMH 33a04YHOTO OOYYEeHHS.
Pa6ora BBITIOJTHSETCS o VHIUBHUIYaJIbHBIM 3aJJaHUSIM

MalIMHONMCHBIM WM  PYKOIMCHBIM  TeKkcToM. Pabora  maer
BO3MOKHOCTh YCTAaHOBHUThH CTEIEHb YCBOCHHUSI Marepuaja U YMEHHE
MPUMEHSITHh 3HAHUS, MTOyYEeHHBIC MPU MU3YYCHUH JUCUUIUINHBL. Pabora
CIIOCOOCTBYET OBJIAJICHUIO MAaTEpHUajoM, IPUBUBACT HABBIKU B
CaMOCTOSITENIbHOM PEIIeHUH MPAKTUYECKUX BOMPOCOB U B paboTe ¢
JIUTEPATYPOH.

3auér (ycTHBIIT) OueHka OTBeTa Ha 3adeTe IPOBOJUTCA B COOTBETCTBUU C
[TonoxxenneM o OaUIBHO - PEHTHUHTOBOM CHUCTEME OIICHKH 3HAHHIA
crynenros COI'Y.

8. OneHoYHbIE CpeICTBA I TEKYIIero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOH aTTecTaluu U
NMPOMEKYTOYHOM aTTEeCTAllUH 110 HTOI'aM OCBOCHUS THCUHMILIMHBI.

8.1. ®opmbI padoThl cTyAeHTOB. POpMBI pabOThl: KOHCYIbTALUH, JIAOOPATOPHBIE
3aHSTHSL, PEUTUHIOBBIE TECTUPOBAHUSI, CAMOCTOSITEIIbHBIE pA0OThl, UHTEPAKTUBHBIC 3aHATUSI.

8.2. Buabl KOHTpOJA: TeKyumMi (Ha 1a0OpaTOPHBIX M CEMHHAPCKUX 3aHATHAX),
IPOMEXKYTOUHBIM (MOJ1yJIbHOE TECTUPOBAHUE), UTOTOBBIH (3aU€T).
ITpoBepka KauecTBa YCBOEGHMs 3HAHMM OCYILECTBISETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHoU Qopme. [IpoBenenue pasHpix mo (Gopme W 1Mo 00BEMY YCTHBIX W MHUCHBMEHHBIX
palboT AMCLUIUIMHUPYET CTYAEHTA, Ja€T MpPEernoiaBaTesll0 OCHOBAHUA AJIsi OOBbEKTUBHOM OLIEHKU
3HAHUM Ka)X/J0ro CTyJIEHTa IpU BbIBEACHUM CYMMapHOro Oaiia, IO3BOJSIET CTYAEHTY
IPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH 110 MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Cl1a0ble
CTOPOHBI, YTOOBI YYECTh UX MPU TOATOTOBKE K IK3aMEHY.
Bujibl TeKyIero KOHTpoJIs:
a) YCTHBIN ()POHTATBHBIN WM UHAUBUAYAIBHBIN OIIPOC;
0) mMCbMEHHasi caMoCTosTeNbHAs PaboTa;
B) YCTHOE M3JI0KEHUE COJIEPKaHUsl IPOYMTAHHOTO B paMKaxX CaMOCTOSTEIbHON paboThI;
I') YCTHOE BBICTYIUIEHHE TI0 TeME 00CYXKIEHHUSL.
ITpoMeKyTOYHLIN KOHTPOIb
JucuunivHa pa3buta Ha MOAYNH, KOTOpBIE NMPEACTAaBIAIOT COOOW JIOTMYECKH 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
0aJIbHO-PEUTUHIOBON CHUCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMMon AUCIUIINHBL.
B koHIIe cemecTpa IPOBOIUTCS KOHTPOJIBHOE MEPOIIPUATHE: 3aUET.
[TpoMeKyTOUHBII KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCA 1O OaNIbHO-PEHTUHIOBOM cHcTEME
COr'Yy.

HpnMeprle 3a/IaHUA OHCHOYHBIX CPEACTB
Bomnpocsl k py0e:xHON KOHTPOJBLHOM padore

Oxcunsl. Knaccudukaius 1 HOMEHKIIATypa OKCHUIOB
XuMHYecKre CBOMCTBA KUCIOTHBIX OKCHIOB
XHUMHUYECKHUE CBOMCTBA OCHOBHBIX OKCHJIOB
XUMHYECKHE CBOMCTBA aM()OTEPHBIX OKCHIOB
Kucnotel. Kinaccuduxkanust 1 HOMEHKIaTypa KUCIOT
XnuMHuyeckre CBOMCTBA KHUCIIOT

OcnoBanus. Knaccudukaiius ocHOBaHUH
XuMHUyecKre CBOMCTBA OCHOBAaHUH

AmMdoTepHbIE TUAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

LCoNoOAWNE
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10.  Comu. Knaccudukanus 1 HOMEHKIIATypa coyen

11.  Xumwuueckue CBOMCTBA coiel

12.  Kwucinble u OCHOBHBIE COJIH

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

14.  Ilpocroe BemecTBO U XUMUYECKUM 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-Kianeitpona

19.  TlousTue skBuBaneHTa. PaKTOp SKBUBAJICHTHOCTH. 3aKOH YKBUBAJICHTOB

20. Crtpoenue aToma

21. DHEepreTu4ecKoe COCTOSIHUE JIEKTPOHA B aTOME

22.  KBauTOBBIC UKCIa

23. Ilpunmun Ilaynm. DOnekTpoHHass CTPyKTypa aTOMOB M IEpUOJUYECKas CHCTEMa
3JIEMEHTOB

24.  W3otomsl

25.  KoBasienTHas cBsi3b. MeTO/ BAJIGHTHBIX CBS3EH

26.  HemomspHas u noJsipHasi KOBaJCHTHAs CBSI3b

217. Crnioco0Ob1 00pa3oBaHUs KOBAJICHTHOM CBS3H

28.  Meroa MOJICKYJISIPHBIX OpOUTaNIeH

29.  HouHas CcBs3b

30.  BopmoponHas cBs3b

31.  OxuciauTensHO-BOCCTAaHOBUTEIbHBIE MpOIlecChl. MeTo AeKTpoHHOro OamaHca. MeToj
MIOJTYypEAKIIHIA

32.  DJEKTpoNHu3 PacTBOPOB M PACILIABOB COJNEH

33.  KaromHbIe MPOIECCHI MPH ICKTPOIIH3E

34.  AHOJHBIEC IPOLIECCHI TPH IITEKTPOIIH3E

35. Mertaiutbl. @U3NYECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB

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

KHCIIOPOICOICPKAIINE KUCIOTHI

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

OHpeI[eHI/ITe, KaKue pCakKu HEBO3MOXKHO OCYHICCTBUTD.
2H3PO4 + 3Ca(OH). = Caz(POa)2 + 6H.0

H2SO04 + 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 peakiu, KOTOPbIE MOTYT OBITh MPAKTHYECKU OCYIIECTBUMBI.

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

Kakue u3 coneil moaBeprarorest FuapoIIu3y:
KC1

BaSOq4

Na,COs3

CaCla.

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.

DieKkTpoHHAs KOHGUrypaiwms HoHa ZN?* cCOOTBETCTBYET (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,

KHUCJIOPOZ.

’KectkocTb BOJIbI ONIpEAENIeTCs IPUCYTCTBUEM UOHOB:
Kajus,

KaJIbIIHS,

HaTpHs,

aMMOHHSL.

B mManuHOBBIN 1IBET OKPALIUBAIOT MJIaMs HOHBI:
1e3usl,

KaJus,

HaTpHs,

27
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JIUTHSL.

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
COCOUHCHUI NMECT:

J)Keneso,

aITFOMUHUHN,

HaTpUi,

KaJTBITHMN.

Cpenu yka3aHHBIX JJIEMEHTOB HAWMEHBIIYIO CKJIOHHOCTh K OOpa30BaHUIO KOMIUIEKCHBIX
COCIMHCHHUI NMEET:

JKEJIe30,

AIIOMUHHH,

HaTpui,

JINTHIA.

B akBakoMIUIEKCAX TUTAHIOM 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 ¢opmMupoBaHusl pe3yabTHpPYIOIIell oumeHkH. lToroBas oleHka
CKJIaJBIBACTCSl KaK CPEIHEB3BEIICHHAs 110 pe3yibTaTaM BCEX OICHMBAEMBIX paldOT Ha
IPOTSDKEHUH CEMECTpPa, KyJla BXOAAT MOCEIleHNe JeKIMi U CEeMUHApOB, OTBETHI U JIOTIOJTHEHUS
Ha CEeMHHapaxX, KOHTPOJbHbIE pabOThl (KOHTPOJIbHBIE CpE3bl IO HTOraM MOMAYI),
JIOTIOJTHUTEIIBHBIE OIICHKH 10 pedepaTraM, CEMECTPOBBIH 3aUéT.
3HaHus cTyIeHTOB oreHuBaroTcs o 100-0amibHO# cucreMe:

50 6amnoB —70 GaIoB - «3a4eTy,

MeHee 50 0anoB — «He3auET».

3a BBINOJHEHME 33/IaHUI TEKYLIEro M MPOMEXYTOUHOTO KOHTPOJS CTYJEHT MOXET HalOpaThb
MakcuManbHO 70 GamioB: 1o 35 6amIoB 3a KaxAbld MOAYJh (MOIYJb BKIIOYAET B ce0s paboTy
Ha J1a0OpaTOPHBIX 3aHATHIX U KOHTPOJIBHYIO Pab0Ty (KOMIIBIOTEPHOE TECTUPOBAHNUE)).

B xo7e Teky1ero KOHTpoJIs CTyA€HThI MOT'yT HaOpath 0-70 Oamios:
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1 —s py0Ge:kHas aTTecTalnms - MaKCUMaJIbHO 35 OANIJIOB; U3 HUX:

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

Ot 0 o 20 6anmoB — akTUBHAs paboOTa 3a TaHHBIN NEPHO]T Ha JTA0OPATOPHBIX (TIPAKTHYECKHUX )
3QHSTHSIX;

2-51 py0e:kHasi aTTecTalMs — MAKCUMAaJIbHO 35 0aJUIOB; U3 HUX:

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

Ot 0 o 20 6am10B — aKTHBHAA padoTa 3a TaHHBIN MEPHO Ha JIAOOPATOPHBIX (MPAKTUYECKUX )
3aHATHUSAX.

[TIpoMeKyTOYHBIN KOHTPOJIb:

3a yCTHBIN OTBET Ha 3a4eTe CTyAeHT moiydaer 0-30 6amios.

CTyneHThl, TOJYYMBIIME B XOJ€ TEKylmero u pyoexHoro koHtpois 50-70 06amios,
ABTOMATUYECKHU MOYyYaAIOT «3a4eT».

PesynbTupyrorias omneHka ckiaasBaeTcs mo coorBercTBytomieid bBPC- gopmyie.

BOITPOCHI K 3AUETY 10 nucuurumme

Oxcunpl. Knaccudukaius 1 HOMEHKIATypa OKCUIIOB

XUMHYECKHE CBONCTBA KUCIIOTHBIX OKCHJIOB

XHUMUYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB

XUMHYECKHE CBOMCTBA aM()OTEPHBIX OKCHUIIOB

Kucnotsl. Knaccudukanus 1 HoMeHKIaTypa KUCIOT

XUMHYECKUE CBONCTBA KHUCIIOT

OcnoBanus. Kiaccudukanusi ocHoBaHUM

XUMHYECKHE CBONCTBA OCHOBAHU M

AmMoTepHbIe THAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

0. Comu. Knmaccudukanus 1 HOMEHKIIATypa COJIeH

11. Xumuyeckue cBOKCTBA COJICH

12. Kucible 1 OCHOBHBIC COJIH

13. 3akoH coxpanenusi Mmaccbl. OCHOBHOE COZIepKaHHE aTOMHO-MOJIEKYJISIPHOTO YISHHS

14. TIpocroe BemecTBO U XUMHUYECKHM 3JIEMEHT

15. 3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIIIEHUM

16. Momnsipuas macca. KonmuectBo BemecTa

17. 3akoH 00BbEMHBIX OTHOIIEHMI. 3aK0oH ABoraapo. HopmanbsHble ycioBus

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

19. lMousTue s3xBUBaicHTa. aKTOP SKBUBAJICHTHOCTH. 3aKOH SKBUBAICHTOB

20. Crpoenue atoma

21. DHEepreTHYeCKOe COCTOSTHHE JICKTPOHA B aTOME

22. KBaHTOBBIC UHCIIa

23. [Mpuanun [Taymu. DneKTpoHHAS CTPYKTYpa aTOMOB M TIEPUOIUYECKast CHCTEMa
2JIEMEHTOB

24, V3oTonbl

25. KoBaneHTHas cBsi3b. MeTO/1 BAJICHTHBIX CBS3CH

26. HenonsipHas v oJisipHasi KOBJICHTHAS CBSI3b

27. CriocoObl 00pa30BaHMs KOBaJIGHTHOW CBS3H

28. MeTo1 MOJIEKYJISIPHBIX OpOUTaITei

29. MoHHas CBSI3b

30. BoopoHas cBs3b

31. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKITUH

RHRoOoo~NoGO~LNE



32.
33.
34.
35.

36.
37.
38.
39.

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

60.
61.
62.
63.
64.

TepmoxuMuueckue pacyeTsl

CKOpOCTh XMMHUYECKOUN peaKinu

3aBUCUMOCTb CKOPOCTH pEaKLUU OT KOHIIEHTPALMU PEarupyrollyX BEIIECTB
3aBUCHMOCTb CKOPOCTH PEAKIMU OT TEMIIEPATypPhl U IPUPOAbI PEATUPYIOLIUX
BEILIECTB

Karanu3

CKopocTh peakIuu B FeTEPOr€HHbIX CUCTEMAX

HeoOpatumble 1 0OpaTuMble peakuu. XUMUYECKOEe paBHOBECHE
Cwmenienne xumuueckoro paHosecus. [Ipunuun Jle-Illarense . @akTopsl,
ONpEIEAIONINE HAIIPABICHNUE TPOTEKAHUS XUMUYECKUX PEAKIUI
TepMouHaMUYECKHUE BEIMUYUHBI. BHYTpEHHSISI SHEPTUS U SHTAIBIIUS
OHtponus u 3Heprus [ mdoca

CranpapTHble TEPMOAMHAMUYECKUE BETUYUHBI

Bona. Boaa B mpupose

XUMHUYECKHE CBOMCTBA BOJEI

Xapakrtepuctuka pactBopos. IIpouecc pactBopenus

CriocoObl BbIpayKEHUS! KOHIIEHTPALK pacTBOPOB

PactBopuMOCT®.

Ocmoc

PactBopsI 351€kTpONUTOB

Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUN

Crenens auccounanuu. Cuiia 31€KTpOJIMTOB

Koncranra nucconmnanuu

CuIibHBIE 3JIEKTPOIUTHI

HonHO-MOJNeKyIIpHbIE YpaBHEHUS

[IpousBenenune pacTBOPUMOCTH

Huccounanus Boabl. BogopoaHblid moKazaTenb

CwMmellieHre HOHHBIX PaBHOBECUM

I'mpponwus conen

OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC IMPOLCCChI. Merton QJICKTPOHHOT'O Oananca.

Merto nonypeakuuit

DNEKTpOIN3 PACTBOPOB M PACILIIABOB COJIEH

Karoanbie mporieccsl mpu 31eKTPOoIIn3e

AHOJHBIE TIPOIIECCHI MPH IEKTPOITU3E

Mertamsl. Pu3nyeckue U XMMHYECKHE CBOMCTBA METAJIOB

30

lNanorensl. @u3nyecKre 1 XMMUYECKUE CBOMCTBA TaJIOT€HOB. ['alOreHOBOJOPOAHBIE

H KHUCJIOpOACOACPKAIIUC KUCIIOTHI
KpI/ITepI/II/I OIICHKH OTBE€TA CTYJACHTA HA 3a4CTC

XapakTepuCTHKa OTBETA oannwt

JlaH TIOJNIHBIN, pPa3BEpHYTBIM OTBET Ha IIOCTABJIICHHBIA BOIPOC,

IIOKa3aHa

MPOABJIIAIOIIAACA B CBO60,Z[HOM OINCPpHUPOBAHUU NTOHATUAMU, YMCHUHN

BBIACIINUTH

COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 0OBeKTe,

CYIICCTBCHHBIC W HCECYHICCTBCHHBIC €TI0 IIPHU3HAKU,

MPUYUHHO-CIIECTBEHHbIE CBS3U. 3HaHue 00 00BeEKTE 26-30

JTEMOHCTpUpYETCS Ha (OHE TOHMMAHHUS €r0 B CHUCTEME JaHHOU
HAayKH ¥ MEXIUCIUIUTMHAPHBIX CBsizeil. OTBeT hopmynupyercs B

TEpMUHAX

JA0Ka3aTCJICH, ICMOHCTPUPYCT aBTOPCKYIO IMO3UIUTIO CTYACHTA.

HAayKH, HW3JI0OKCH JIMTCPAaTypHBIM SA3BIKOM, JIOTHYCH,




JlaH TIOJNHBIN, pPa3BEPHYTBHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHMM 00 oOBeKTe,
JIOKa3aTEJIbHO PACKPBITHI OCHOBHBIE II0JIOKEHHS TEMBI; B OTBETE
MIPOCIIEKUBACTCSA YyeTKas CTPYKTYypa, JIOTHYeCcKast
IIOCJIEZI0BATEIbHOCTh, OTPaXKaolllasi CYIIHOCTh PacKpbIBAEMBIX
MOHSATUHN, TEOPUH, SABJICHUH. 3HAaHUE 00 OOBEKTE JEMOHCTPUPYETCS
Ha (OHE TOHMMAHUSA €ro B CHCTEME JaHHOM HayKu U
MEXIUCUUIIMHAPHBIX CBs3el. OTBET W3JI0KEH JUTEPaTypHbIM
S3BIKOM B TEPMHHAX HaykKd. MoryT ObITh JOMYIIEHBI HEIOYETHI B
OnpeIeICHUN HOHATHUH, WCIIPaBJICHHBIE CTYZIEHTOM
CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

21-25

JlaH moOJIHBIA, pa3BEpHYTHIA OTBET Ha TMOCTAaBJICHHBIM BOIPOC,
MOKAa3aHO YMEHHE BBIICIUTH CYIICCTBEHHBIE M HECYILECTBEHHBIC
MpPU3HAKHA, [PUUYMHHO-CIEICTBEHHbIE  CBsi3u. OTBET  4YETKO
CTPYKTYPUPOBaH, JIOTHYEH, U3JI0KE€H B TepMHHaX Hayku. OJIHaKO
JOMYIIEHbl ~ HE3HAYWTEIbHbIE  OMMOKM  WIM  HEJOYETHl,
WCIIPABJICHHBIE CTYJEHTOM C IOMOIIBIO «HABOISIIMNX)» BOIPOCOB
penojaBaTes.

16-20

Jlan TONHBIA, HO HENOCTATOYHO IIOCIENOBATENIbHBIA OTBET Ha
IIOCTABJIEHHBIM BOINPOC, HO IPU 3TOM NOKA3aHO YMEHUE BbIIEIUTh
CYLICCTBCHHBIE W HECYIIECTBEHHBIE IPU3HAKM M IPUYUHHO-
cleCTBEHHbIE CBA3M. OTBET JIOTUYEH M M3JI0KEH B TEPMHUHAX
Haykd. MoryT ObITh JomnyuieHsl 1-2 ommOKu B OIpeaesieHUH
OCHOBHBIX MOHSTHM, KOTOpPbIE CTYAEHT 3aTPyIHSAETCS HCIPaBUThH
CaMOCTOSITEJILHO.

11-15

JlaH HEnoJHBIA OTBET, JIOTUKA U IOCJIEJ0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYyLIeCTBEHHbIE HapylieHus. [lomyieHsl rpyOble ommOKu
IIpY ONPEJECICHUN CYIIHOCTH PACKPBIBAEMBIX IOHSATHUH, TEOPUH,
SIBJICHUH, BCIIEJICTBUE HEITOHUMAaHMsI CTYJJEHTOM UX CYILECTBEHHBIX
U HECYIIECTBEHHbIX NPU3HAKOB U CBsA3e. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHME  PacKpbITb  KOHKPETHBIE  IPOSBICHUS
00001IEHHBIX 3HAHUI He moka3zaHo. PeueBoe opopmieHue TpeOyer
IIONPABOK, KOPPEKIIUU.

5-10

JlaH HemoJHBIA OTBET, HPEJICTaBISIIOIIMI COOOW pa3po3HEHHbBIE
3HaHUS 1O TEMEe BOMNpPOCa C CYIIECTBEHHBIMM OHIMOKaMU B
onpeneneHusix. [IpucyrcTByroT (parMeHTapHOCTb, HEJIOTUYHOCTH
n3n0xeHus. CTyIeHT HE OCO3HAET CBS3b JaHHOTO MOHATHS, TEOPHUH,
ABJICHUA C JOpYTHUMHU 00BbEKTAaMHU JUCHUITIINHBI. OTCyTCTBYIOT
BBIBOJIbI, KOHKpETH3alus M JOKa3aTeIbHOCTb H3JIOXKeHUsA. Pedn
HETpaMOTHas. I[OHOJIHI/ITGJ'II)HI)IG nu YTOUHSAOIIUEC BOITPOCKHI
[IPENOAABATENId HE INMPUBOAAT K KOPPEKLUH OTBETa CTYAECHTA HE
TOJBKO HA IIOCTAaBJIEHHBIA BONPOC, HO M Ha JPyTHE BOIPOCHI
JVCLUTITIUHBL.

1-4

He IMOJIY4YCHBI OTBETHI 110 0a30BBIM BOIpOCaM NUCHUIIINHBI.

31
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IIpumepHBbIe OnJIeTHI K 3a4eTy

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

Hamnpasienue 44.03.05 Ilenarornyeckoe odpaszoBaHue
BUJIET Ne 1

1. Oxcunel. Knaccugukaius 1 HOMEHKIIATypa OKCUIOB.

2. OCHOBHBIE TTIOHSATHA B ONpECaACIICHUA XHMHYSCKOHN TEPMOAUMHAMUKH.

3. Hammcare ypaBHEHUS peakIMii TUAPOIIM3A B COKPAIIECHHOM HOHHOM BHJIE H
yKa3aTh, KaKk B pe3yJibTaTe T'MApPOJIM3a M3MEHWIIACh peakuus cpenbl pH B pactBopax
creayronux coneid:  KoCOs, NaClO, CuCly, FeCls, NaHS, NazAsOs , KH2POs,
NaHSOs.

4.  Ckoipko MIULTHIIATPOB 96 %-Horo (mo macce) pactBopa HxSOs(p=1,84 r/mi)
HY>KHO B35Tb JU1s npurotoiienus 1 1 0,25 H. pactBopa?

3aB. kadenpoi, TOIEHT

MunncTepcTBO HAyKH U BBICIIIETO 00pa3oBanus Poccuiickoit denepannn
denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPESKACHUE BBICIIETO 00pa3oBaHUs
«CeBepo-OceTHHCKUI rocygapcTBeHHbIH yHUBepcuTeT uMeHu Kocra JleBanoBruya Xeraryposay
Kadenpa obmeit u HeopraHmIecKONH XUMUIH
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, KaKk B pe3ysbTare THJIpoIn3a U3MEeHMIach peakius cpeasl pH B pactBopax
CIIEAYIOIIMX COJIEH: HUTpAT HaTpus, hocdat HATpHsL, CyabPUI Kaaus, HUTPAT aIIOMUHUS,
HuTpUT HaTpusd, propun prytu(ll), aurpar xenesa (1), anerat xanbius

4.]1o xakoro oOwvema cienyer pa3daBute Bojgod 2,4 n 1,6 H pactBop HC1 nns
noydyenus 0,25 H. pactBopa?

3aB. kadeapoii, JOLEHT

MunucTepcTBO HayKH U BBICIIETO 0Opa3oBaHus Poccuiickoit dexepannn
DenepanbHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTENbHOE yUPEIKACHUE BBICIIETO 00pa30BaHUs
«Ceepo-OceTHHCKHI TocyJapCcTBEeHHBIN yHUBepcuTeT nMeHn Kocta JleBanoBnya XeTtarypoBay»
Kagenpa obuieli 1 HeopraHuuecKoil XUMHUH
Jducunnmiauna «O01mas XuMush)

Hamnpasienue 44.03.05 Ilenarornueckoe obpasoBanne

BUJIET Ne 3
1. XuMuyeckue cBorcTBa aM(pOTEPHBIX OKCHJIOB.
2. 3aBUCHUMOCTb CKOPOCTH pE€akUuMu OT KOHLEHTPAalUUu pPearupyrommx
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 KaJvsi, XJIOpU] aMMOHUsI, KapOOHAT HATPUsI, HUTPUT aMMOHHSI.
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 OFOHKETHOE 00pa30BaTENbHOE yUPESKACHUE BRICIIETO 00pa30BaHUs
«Ceepo-OceTHHCKHIA TOCYyJapCTBeHHBIN yHUBepcuTeT nMeHn Kocrta JleBaHOBHYa XeTarypoBay
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 ypaBHeHUs1 peakuuii ruIpoJin3a B COKPAIICHHOM HOHHOM BUJE U

YKa3aTh, KaK B PE3yJIbTATC THAPOJIN3a U3MCHHUIIACh PCAKIIUA CPCAbL pH B paCTBOpax
cieayrommx coneit: (NH4)2S, CoSO4, Rb2S, MNnCly, Na2HPO4, Fe2(SO4)3, Cu(NOs)2,
Li>SO3.

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

3aB. kadenpoi, TOIEHT

MuHHCTEpCTBO HAYKH ¥ BEICIIET0 oOpa3oBaHus Poccuiickoit denepannu
denepanpHOE TOCYyJapCTBEHHOE OFOPKETHOE 00pa30BaTENbHOE YUPEKICHHUE BBICIIIETO 00pa30BaHMs
«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. Knaccugukaius 1 HOMEHKIATypa KUCIOT.

2.  TemmnoBblie 3 GEKTH XUMUYECKUX PEAKIH. DHTATBIIHS.

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

4.  Cxombko MummuuTpoB 30%-ro pactBopa HNO3 (p= 1,205) HyXHO B34Th JUIs
npurotosienus 0,5 i 1 H. pacTBopa?

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

(¢opMupoBaHus, onucaHHue MIKAJ OLlEHUBAHUSA

YpoBeHb choOpMUPOBAHHOCTH KOMIIETEHIIMIA

«MUHHMAJIbLHBIA
YPOBE€Hb
He TOCTHUTHYT»
(menee 50 6a/10B)

«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, CdopmupoBaHbI 3HaHus  OOmMpHBIC, | 3HAHUS TBEPJIbIC,
0a30BbIe€  CTPYKTYpHI | CHCTEMHEIE. apryMEHTUPOBAHHBIE,
YMEHUS U HaBBIKU HE .
3HaHUI. YMmenus HOCSAT | BCECTOPOHHUE.
CpOpMUPOBAHEL. YMenus PENpOLYKTUBHBIN YMenus YCIIELIHO
(bparMeHTapHBbI U | Xapakrep, IPUMEHSIOTCS K
HOCSIT IPUMEHSIFOTCS K | peLIeHUIO 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
JEMOHCTPUPYET: 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
NPUHIUITHATIBHBIC 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 -
MOHUMAaHUE CYLIHOCTH MaTtepuana.
. B3alMOCBS3U
OCHOBHBIX NOHATHI U | U3JaraeMblxX -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
BONIPOCOB 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 JTUCIUTLINHEL OTBETHI Ha | MPAaKTUKU U TEOPUH;
IporpamMmoit - yMeHHe 0e3 rpyObIX | OCTaBJICHHBIC - TTOTHYEeCKH
HCIUTLINHEL; ook eIIATh | BOIIPOCHI;
ANCI ) p POCEL, HOCIIeIOBATEIbHbIC,
- OTCYTCTBHE | TPAKTUUYECKUE - yYMEHHE pelarh
coJiepKaTeNbHbIE,
TOTOBHOCTH 3aJIaHus, 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, 3aJlaHusA, a  TaKkKe
PCKOMCHIOBAHHOU JIOTIOJIHATEIIbHBIE
porpaMmMmoit BOTPOCHI
JTUCIUILTNHBI;
IK3aMEHaTopa;
- HaJIu4ue
COOCTBEHHOI - YMCHHC  perath
000CHOBAHHOM [IPAaKTUYICCKUEC
MTO3HIUU 10 | 3aJIaHHuS;
00cyX/1aeMbIM - cBOOOHOE
BOIIPOCAM. UCIIOJIb30BAHUE B
Bo3moxHEI
OTBETaX Ha BOIPOCHI
HE3HAYUTEIIbHbBIC
MaTepuasoB
OTOBOPKH 51 .
HEeTOYHOCTH B | PEKOMEHIOBAHHOM
PacKpBITUH OCHOBHOU u
OTACIBbHBIX JIOITOJTHUTSILHOM
HOJIOKCHUHA JINTEPATYPHI.
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETAaX.
Ounenka Onenka Onenka Onenka
HE 32YTCHO «324YTEHO» «3aYTEHO» «3aYTEHO»

9. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne TUCIUIIMHBI (MOIYJIsT)
a) OCHOBHasI JIUTepPaTypa:

Vrait S.A. O0mas u HeopraHudeckas XUMHUsA: YUYEOHHMK IJii CTYIEHTOB BY30B, O0ydY. MO
Harp. u crier." Xumust" / 5. A. Yrait. - U3a.2-e, ucnpas. - M.: Beicmas mkoina, 2000. - 527c.
AnapueB, A.M. Xumusa: yuebHoe mnocobue: / A.M. Amnmapues, P.E. Cunuypuna ;
HoBocuOupckuii rocynapcTBeHHbI TeXHUYECKMH yHHUBepcuteT. — HoBocubupck
HoBocuOupckuii rocynapcTBeHHbIH TeXxHUUeCKuil yHuBepcuret, 2017. — 80 c. : mi., Tabn. —
Pexum JIoCTyma: o IIOITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=575308
I'munka, H. JI. O6mas xumus B 2 T. Tom 1 : yuebnuk mis By3oB / H. JI. I'munka ; mon
penakuueit B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n., mepepab. u gon. — Mocksa :
NznarensctBO IOpaiit, 2020. — 357 ¢. — (Bricmiee o6pazoBanue). —// OBC IOpaiit [caitT].
— URL.: https://urait.ru/bcode/451561
I'munka, H. JI. O6mas 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 HOpaiit, 2020. — 383 ¢. — (Bricmiee odpazoBanue). // DBC IOpaiit [caift]. —
URL.: https://urait.ru/bcode/451562
Hynaes, C. @. [Ipaktukym mo obment xumuu : yaed. mocodue / [lox pen. C. @. Jlynaesa. - 4-
e u3A., mepepab. m gomn. - MockBa : M3garenbcTtBO MOCKOBCKOTO TOCYAapCTBEHHOTO



https://biblioclub.ru/index.php?page=book&id=575308
https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
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yauBepcureta, 2005. - 336 c. (Knaccuueckuii ynuBepcuterckuil yueOnuk) - ISBN 5-211-
04935-7. - Tekcr: anekrponnbii // DbC "KoncynsTanT cryaenta": [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5211049357.htm

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

7. MoxoB, A.M. CoopHHK 3aaa4y mo oOmeil xumuu: yuyebnoe mocodbue / A.M. Moxos, JL.U.
[lypeiruna, 1.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. — TekcT:
AJIEKTPOHHBIN.

0) 10MOTHUTEIbHASI JTUTEpPATypa:

8. Pocun, M. B. OO6mas u Heoprannuyeckass xumus B 3 1. T. 1. OOmas Xumus: y4eOHUK IS
By30B / U. B. Pocun, JI. JI. Tomuna. — Mocksa: UznatensctBo IOpaiit, 2020. — 426 ¢. —
(Beicmee obOpaszoBanme). — ISBN 978-5-9916-3816-6. — Tekcr: anekrponHsii // DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/450390 .

9. OOmias u Heopranuueckas xumus: yaeoHoe nocooue / B.B. Jlenncos, B.M. Tananos, 1. A.
Henucoa, T.M. IpoBoBo3oBa ; noja pexn. B.B. /lenucosa, B.M. Tananoa. — PoctoB-Ha-
Hony : ®enukc, 2013. — 576 c. : wi., cxeM., Tabn. — (Beiciee oOpazoBanue). — Pexum
nocryna: mo mommmcke. — URL: http://biblioclub.ru/index.php?page=book&id=271598 —
bubmmorp. B xu. — ISBN 978-5-222-20674-4. — Tekct: snexrponnsiii3.K. Xayckpodt, D.
Konctebn «CoBpemeHHbIN Kype 0o0mieit xumuny, Tom 1 u 2.-M.: 2002

10. Muc¢raxosa, H.III. OOmas u HeopraHWdeckas XuMus. Teopuss M TPaKTHKA: Yy4eOHOE
nocobue / H.III. Mudtaxosa, T.II. Ilerposa ; mox pea. A.M. Ky3nenosa ; MuHucTepcTBo
obpazoBanusi u Hayku Poccum, KazaHckuii HalMOHAIBHBIA  HCCIEAOBATEIbCKUN
TeXHoJIornuecku yHuBepcuteT. — Kaszanb: Ka3zaHckuil Hay4yHO-UCCIEI0BAaTEIbCKUI
texHojornueckuit yausepcurer (KHUTY), 2018. — 308 c. : Tabi., wi. — Pexxum noctyna: mo
nomanucke. — URL: http://biblioclub.ru/index.php?page=book&id=560887 — bubmuorp.: c.
258-260. — ISBN 978-5-7882-2345-2. — TekcT: 31eKTPOHHBIH.

11. O6mas u HeopraHuyeckass XUMHUs: y4eOHbIM crpaBouHuk / cocT. A.D. I'ycema, M.H.
Atmanckux, JLU. bannuna, U.E. Anumuna u ap. — ExatepunOypr : W3natenscTBO
Vpansckoro ynmBepcuteta, 2012. — 80 c. — Pexum npocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239713 — TekcT: 21€KTPOHHBIA.

B) NporpamMMHoe odecnieyenune u UaTepHeT-pecypcsl
ObecrieyeH  1OCTYn K  COBPEMEHHBIM  MpOQEecCHOHANbHBIM  0a3aM  JIaHHBIX,
UH(POPMALIMOHHBIM CIIPAaBOYHBIM M MIOMCKOBBIM cucteMam (6ubanorexa COI'Y):

1. DnexTponHas oubnmoreka quccepranuu u aBropedeparos PI'b (51 PI'B) (https://dvs.rsl.ru).

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

3. OBC «Hayunas snextponHas oubnmoteka eLibrary.ru» (http://elibrary.ru.)

4. VYwuusepcampbHas 0a3 mannsix FEast View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITapons: Khetagurov

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

6. OBC «tOpaiiT» - oOpa3oBarenbHas cpe/ia, BKIIOYAIOIIAs BUPTYaIbHbIH YHTATBHBIN 3271
y4eOHUKOB U y4eOHBIX MOCOOHUI OT aBTOPOB M3 BEAYIIMX By30B Poccuu 1Mo BceM HaIrpaBIeHUSIM
u cnenransHocTsIM (Www.biblio-online.ru)

7. Uudopmarmonno-mpaBoBoii moptain «I"apant» (http://www.garant.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/
http://www.biblio-online.ru/
http://www.garant.ru/
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8. CripaBounast mpaBoBasi cuctema Koncynprant [Lmoc (http://www.consultant.ru/).

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

Ne ni/m HaumenoBanue Ne qorosopa (J1MIeH3Ms)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBUPYCHOE TPOTPAMMHOE Nel7E0-180222-130819-587-185 ot  26.02.
3. o0ecrieueHue 2018 mo 14.03.2019 r, mpoanena mo 2021 r.
KasperksyTotalSecurity
[Iporpamma qist 9BM «bank Pazpabotka cory CBUIETEIBCTBO 0
BOTIPOCOB TSI KOHTPOJISI 3HAHUI» TOCYJapCTBEHHON PETUCTPAllMU  MPOTPaMMBbI
4. it OBM Ne2015611829 ot 06.02.2015 .
(6eccpouno)
5 CiscoWebex- Cucrema nmposenenus | OOO  AiicrekmoroBop Ne  JI83-2020 ot
' BEOHMHAPOB. 10.08.2020-10.08.2021 .
Cucrema OMCKa TeKCTOBBIX | Noe795 ot 26.12.2020 (meWcTBUTENICH 10
6. 3aMMCTBOBAaHHM 30.12.2021r) ¢ 3AO «Antu-Ilnaruar»
«Antunnaruar.BY3»
[Iporpammuoe obGecneuenue uig | CBoObogHOE MIPOrpaMMHOE
7. pPEIaKTUPOBAHUS XHUMUYECKHX | obecreyenne(beccpouHo)
dopmyi Isis Draw
8 Cucrema tectupoBaHus Sunrav | Ned68 ot 03.12.2013 HUII Cynrarynaus
' WEB Class P.T.(6eccpouno)
DneKkTpoHHas Oubimoreka https://dvs.rsl.ru
9. JICCepTalluU U aBTOpe(epaToB Tpebyercst peructpanus B 6ubauoreke COI'Y
PI'b(OB/] PT'B)
OBbC"YHuBepcuretckas 6ubnmoreka | https://biblioclub.ru
10. ONLINE" Tpebyercs peructpanus B oudnmuoreke COI'Y
ObC  «Hayunas  smekrtponHas | http://elibrary.ru.
11. o6ubnuoteka eLibrary.ruy» TpeOyertcs peructpanus B 6udmmoreke COI'Y
12 VYuusepcanbHas 6a3 manubix East | https://dlib.eastview.com
' View Jlorun: Khetagurov; ITapons: Khetagurov
ObC  «KoncynpranT  cryzmeHTay | http://www.studentlibrary.ru
Crynenveckas anexTpoHHas | Tpebyercs peructpanus B Oudamnorexe COI'Y
13 OubnuoTeka MO MEAUIIMHCKOMY H
' dapmareBTUIeCKOMy 00pa30BaHUIO,
a TaKKe TI0 eCTeCTBEHHBIM W
TOYHBIM HayKaM B IIEJIOM.
3BbC «Opaiit» - obpazoBarenbHas | Www.biblio-online.ru
cpena, BKJIIOYAromias BUPTyalnbHBIA | TpeOyetcs peructparus B ouommoreke COI'Y
14, YUTANbHBIA 3a7  Y4eOHUKOB U

yueOHBIX MOCOOMN OT aBTOPOB U3
BeAyuMx By30B Poccum mo BceM
HAIPAaBJIECHUSM U CIIEHUATbHOCTAM



http://www.consultant.ru/
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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10. MaTepua/ibHO-TeXHHYECKOe o0ecnieyeHne TUCIUIIIUHBI (MOTYJIfA)

Y4eOHbIe ayTUTOPHM 1J151 IPOBeEeHUS 3AHATHII JICKIIMOHHOTO THUIA, CEMUHAPCKOTO
THIIA, KypCOBOTO IPOEKTHPOBAHHUS (BBIITOTHEHHS KypCOBBIX Pa0OT), IPYIIIOBBIX U
WHIUBHIYaJIbHBIX KOHCYJIBTALUH, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUIHOH aTTECTALIUH, &
TaK)Ke CAMOCTOSITEIBHON pabOThI 00YJAIOIIUXCS: IPEHOAABATEIbCKUI CTOJ, CTYJI, CTOIBI U
CTYJIBSI UTs1 O0YHaIOIIUXCSL.

Oo6opynoBanue: MlHTepakTHBHOE MYJIbTUMEIUITHOE 000pyIOBaHKE (JOCKa, IIPOCKTOP),
MEePCOHAIBHBIN KOMIBIOTEDP B KOMILIEKTE C TIPOrPaMMHBIM 00ecTieueHHEM, BBIXOI0M B
ceTh VIHTepHET M 10CTYIIOM B 3JIEKTPOHHYIO HH(OPMaIMOHHO-00pa3oBaTeIbHYIO Cpey
COorvy.

Iporpammuoe odecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe
obecrieueHre i penakTupoBaHus xuMuaeckux popmyn Isis Draw (beccpounoe I10);
KoncynpranT mimoc; CucreMa novcka TEKCTOBBIX 3aMMCTBOBaHUN «AHTUILIaruaT.BY3»;
IIporpamma mist O9BM «baHk BoIpocoB 1uist KOHTpourst 3HaHMI»; Cisco Webex; MOODLE;
JIEMOHCTPAMOHHBIE U Y9eOHO-HANIAHBIE TOCOOUS (BUICONPE3CHTAIINS).

Poccuiickas @enepanus,
362025, Pecrrybmnmka
Cesepnas Ocerns —

Ananus,
ropox Brnaaukaskas,
yin. BaryTuna,
oM 44-46, yaeOHbII
koprmyc Ne 7,
aya. Ne 603

JlaGopaTopun: KOMIIBIOTEPHBIE KJIACCH IS POBEJCHUS TEKYIIET0 KOHTPOIS U
MPOMEKYTOYHON aTTECTAIINH, & TAK)KE CAMOCTOSTEIIBHON PabOTHl 00yJArOIINXCS:
MPEOaBATEeIbCKHIHA CTOJ, CTYI, CTOJIBI U CTYIIBS IJIsI OO YIAFOIIIXCSL.

OobopynoBanue: HTepakTuBHOE MyIbTUMEIUHHOE 000pYyI0BaHKE (JIOCKA, IPOEKTOP),
KOMITBIOTEPBI JIJIsl KOMITBIOTEPHOT'O KJlacca B KOMIUIEKTE - C IPOrPaMMHBIM O0ecTieueHrneM,
BBIXO/IOM B c€Th VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HHPOPMaIMOHHO-
obpazoBatenbuyto cpeny COI'Y;

Iporpammuoe odecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanus Sunrav WEB Class (beccpouanoe I10); IIporpammuoe
obecrieueHre I penakTupoBaHus xuMuaeckux popmyn Isis Draw (beccpounoe I10);
KoncynbranT mintoc; CucreMa novcka TEKCTOBBIX 3aMMCTBOBaHUM «AHTUIIaruaT.BY3»;
Iporpamma mist O9BM «baHK BOIIPOCOB Iiist KOHTpOIst 3HaHMI»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIC U Y4eOHO-HATIISATHBIC TIOCO0HS (BUICOTIPE3CHTAINS).

Poccuiickas ®@enepanus,
362025, Pecrry0Omnmka
Ceepnas Ocetust —

Ananws,
ropox Brnanukaskas,
yi. Barytuna, nom 44-46,
yuebHsIi kopiryc Ne 7,
aya. Ne 614

Bubauoreka, B TOM YHCIIe YATAIBHBIN 3aJ1: CTOJIBI U CTYJIbS AU 00Y4aroInuXCsl,
KOMITBIOTEPBI B KOMIUIEKTE — C POrPaMMHBIM 00eClieueHneM, BHIXOJIOM B ceTb MHTepHeT
U IOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIMOHHO-00pa3oBaTenbHyto cpeay COI'Y
IMporpammuoe obecrnieuenue: Windows 7 Professional; Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Koucynerant miroc; Fapant; Cisco Webex; MOODLE.
OBC»VYuusepcurerckas 6udnmuoreka ONLINE» https://biblioclub.ru

OBC «Koncynbrant crymenrta» http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

OnexTpoHHas OubmmoTeka muccepranuu u asropedeparor PI'b(35/ PI'B)
https://dvs.rsl.ru

OBC"YHnusepcuterckas 6udbmuoreka ONLINE" https://biblioclub.ru

OBC «Hayunast anektponHas 6ubanoreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas ®@enepanus,
362025, Peciybnmka
CeepHas OceTust —

Ananus,
ropox Brnanukaskas,
yi. Lleperenn/BartyTuHa,
noMm 16/19, yueOublii
kopnyc Ne 6

JlaGopaTopusi O0wieii 1 HeOPraHUYeCKOl XUMHH IS IPOBEICHUS 3aHATHH
CEMHHAPCKOT0 THIIa, Ta00paTOPHBIX 3aHATHH, KypCOBOTO IIPOCKTHPOBAHUS (BBITOTHEHUS
KYPCOBBIX pa0oT), TPYIIIOBHIX U HHANBHIyaIbHBIX KOHCYJIbTAIINH, a TAKKE
CaMOCTOSATENIFHON pabOTHl 00YJAIONIUXCS: TIPENOAaBaTeIbCKUNA CTOJ, CTYII, CTOJIBI U
CTYJBS U1 00y9aromuxcs, 1abopaTOpHbIE CTOJIBI, KJIACCHAS JOCKA.

O0opynoBanue: HHTEPAKTHBHBIN MYJIbTUMEIMHHBIA KOMILIEKC (IIPOEKTOP, JOCKA),
HOYTOYK, KOJIOHKH, IEPCOHAIBHBIH KOMIBIOTEP C IPOTPaMMHBIM 00€CIIe4eHHEM, BEIXOI0M
B ceTh VIHTEpHET 1 JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMaMOHHO-00pa30BaTENbHYIO CpeLy
COrvy.

Iporpammuoe odecneuenue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); ITporpammuoe
obecrieueHne aJsl peakTUpoBaHuA XxuMudeckux popmyn Isis Draw (beccpounoe 110);
KoncynbranT mmoc; CucteMa Mmovcka TeKCTOBBIX 3aMMCTBOBaHUN «AHTHUIIIaruat.BY3»;
IIporpamma st OBM «bank BonpocoB /it KoHTpoutst 3HaHmit»; Cisco Webex; MOODLE;

Poccuiickas ®@enepanus,
362025, Pecybnmka
CeepHast OceTus —

Ananus,
ropoj BnaaukaBkas,
yi1. Barytuna, nom 44-46,
yueOHbIit kopryc Ne 7,
aya. Ne 609



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

JIEMOHCTPAIIMOHHBIE U y4eOHO-HATIISJHBIE TIOCOOHS (BUCOMPE3CHTAITHS).

JlaGoparopHoe obopynoBanue: YueOHO-1a00paTopHbI KoMIuieke "O0mas u
HeopraHuyeckast Xumus' — 2 mir.

lIkad BeITSHKHON ¢ ToaBooM Bojp! LIIB HBK - 2 mrt. pH-MeTp-MunuBonsT™eTp «pH-
150MW»- 2 .

pH-metp-mmummBoabsT™MeTp «pH-150MAX- 1 mrt. Kanopumerp "Okenepr 001K" — 1 .
Becwr ananntnueckue SHINKO HT 84CE - 1 mit. Konpykxromerp «Jkcnept -002-6H» -1
wr. HIxad cymmnensiit SNOL - 1 .

Mermanka marauTHast [19-6110 ¢ mogorpesom - 1 mit. Becor anexrpornsie EK-300i -1 .
Becrr mabopatopasie BM5101 -1 mt. Mukpockon «buonam» -1 mr. Bonsaas 6anst — 1
mrt.@otometp portoanekrprueckuit KOK-2 — 1 mr.Potomerp dotornextpuaecknit KOK-
3-01- 1 mT. Noromep M-510 cranmapTreiii — 1 mt. HarpeBarensnas mmura ES-H3040 — 1
mt. CeteBoit BerpsaxuBarenb- | mr. [lorernnomerp P-307- 1 mt. Becsr « CAS»- 1 mT.
Tepmocratr TC/120 CITY- 1 mt. Henrpudyra OITH -3- 1 mT.
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11.

JIucT 00HOBJIEHUSI/AKTYAJIU3ANNH
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