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Iporpammy mucuuIuiMHel paspadbotana gouneHt, K.H. MacnennukoBa H.H. (Kadempa Owonormu u xumww,
Otnenenne MaTeMaTuKy U ectecTBeHHbIX Hayk), NNMaslennikova@kpfu.ru

1. IlepeyeHbr mNJaAHMPYeMbIX pe3yJIbTATOB OOy4YeHHS] MO AUCUMIUIMHE (MOAYJIIO), COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yabTatamu ocsoenus OIIOII BO

OO0yyaroniuiicsi, OCBOMBIINN AUCIUILIUHY (MOJYJIb), TOJKEH 00JIaaTh CISAYIONUMH KOMIICTCHIIUSIMU:

HIndp PacmindpoBka
KOMIEeTeHI[UH npuodperaeMoil KOMNETEHIIUU
VK-1 CriocoOeH OCYMECTBIATh TMOUCK, KPUTHISCKUH aHaIW3 W CHHTE3 WH(POPMAIMH, TMPHUMEHSTH

CHCTEMHBIN MOAXOJ MJIA PEHICHUA ITOCTABJICHHBIX 3a1a4

[1K-4 3HaTe CrmOCcOOBI TNPUMEHCHHWS CHENHANbHBIX HAyYHBIX 3HAHUM TPH  OCYIIECTBICHHN
Me1arOTMIECKOM NeSITeITFHOCTH

OO0yJaronuiicsi, OCBOUBIINHA JUCIUILIUHY (MOIYJB):

Jlo/15KeH 3HATh:

- NPUHIOUNGI MOWCKa WH(GOPMAIMH TI0 OCHOBAM, OOIIMM 3aKOHAM M 3aKOHOMEPHOCTSM XHUMHH, KPUTHYECKOTO
aHawM3a M CUHTEe3a HailIeHHO! nHpOopMaIiu

— 3HaTh OCHOBHBIE XHMHUYECKHE M (PH3UKO-XUMHUECKHE ITOHATHSA, BO3SMOXHOCTH MPUMEHEHNS (yHIAMEHTAIBHBIX
3aKOHOB OOIIIel XUMUH IIPH PeaIn3aiuy 00pa3oBaTeIBHOTO Mpolecca

JoxkeHn ymern:

— OCYILIECTBIIATh MOUCK MH(pOpPMAIMK MO OCHOBaM, OOIIMM 3aKOHAM U 3aKOHOMEPHOCTSM XHMHUU, KPUTHUCCKU
aHATM3UPOBATh U CHHTE3UPOBATh HAMICHHYIO HH(DOPMAITHIO

— MPUMEHSATb 3HaHHUSI O COCTaBe, CTPOCHUM M XMMHUYECKHX CBOMCTBaxX MPOCTHIX BEIIECTB M OCHOBHBIX KIJIACCOB
HEOPTaHMYECKUX COCIMHCHUH MPH pean3anuu 00pa3oBaTeIbHOTO Mpolecca

JomxeH BiaaseThb:

— HaBBIKAMH TIOWICKA, KPUTHYECKOTO aHaNM3a W CHHTe3a HH(OpMAamuu IO OCHOBaM, OOIIMM 3aKOHaM U
3aKOHOMEPHOCTSIM XUMHUHU

— HaBBIKAMH 0€30TIaCHOTO IPOBEACHUS XHMHUYECKOTO SKCIEPHUMEHTa, OCHOBHBIMH METOJAMH TIONYYCHUS U
HCCIICIOBAHHS CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COSAMHEHHH MPY peann3alui 00pa3oBaTeNbHOTO Mporiecca

2. MecTo nucuurminnel (MoayJsi) B ctpykrype OIIOIT BO

JucnuiuimHa «BBeneHne B OOIIyl0 XHMMHIO» OTHOCHTCS K JlucummimuHam (MOIyssM) IO BBIOOpDY 4YacTH,
¢dopmupyemoii yuactHukamu oOpazoBarenbHbIX oTHomeHuid OITOIT BO GakanmaBpckoil mporpamMMbl IO HarpaBiI€HHUIO
noarotroBkn 44.03.05 «[lemarormueckoe oOpaszoBanue (¢ JIBYMS NpOoQMISMHU HOATOTOBKM)» mpoduib «buonorus u
XUMUSI».

OcBaunBaetcst Ha 1 Kypce BO 2 cemecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4eTHBHIX €IMHHMIAX C YKA3aHMEM KOJHNYeCTBA YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 padoTy o0y4yalluxcsi ¢ mpemnoaaBarejeM (M0 BHIAM Y4YeOHBIX 3aHSTHI) U HA CAMOCTOSITEJIbHYIO
padoTty o0yuarommuxcsi

OO011ast TPyA0EMKOCTh TUCIMITIMHBI COCTABIISIET 2 3a4E€THBIC CIMHMIIBI HA 72 Jaca.

KonrakrHas padora - 56 gacos, B ToM uncie jgekiun - 20 9acoB, npaktudeckue 3auatus - 0 gacos, maboparopHbIe
paboTHI - 36 Jacos.

CamocrositensHas pabota - 16 yaca.
KonTtpois (3a4ér / ax3amen) - 0 gyacos.

CDopMa MPOMEIKYTOUYHOI'O KOHTPOJIA AUCHUIIIIMHBL: 3a4€T BO 2 CEeMECTpE.

4. CopgepxaHMe [MCHUILIMHBI (MOAYyJf), CTPYKTYpHPOBaHHOe IO TeMaM (pa3jenaM) ¢ YKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKAJeMHYEeCKHX YACOB U BUA0B y4eOHbIX 3aHATHH

4.1 CTpyKTypa H TeMAaTH4YeCKHIl IIaH KOHTAKTHOH M caMOCTOATEJbHOM padoThl 10 JHCHUILIMHE (MOAYJII0)
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1 Tema 1. OCHOBHBIE 3aKOHBI U IOHATUS XUMHUH. XUMUUYECKUE 2 3 0 12 3
" |coequHeHM
2. [Tema 2. CTpocHHE aTOMa U XUMHUYECKAs CBSI3b 2 5 0 6 4
3. [Tema 3. 3aKOHOMEPHOCTH MMPOTCKAHMS XMMHUYECKUX MTPOIECCOB| 2 4 0 6 4
4. |Tema 4. PacTBOpBI 2 5 0 10 2
5. [Tema 5. OcHOBBI PJIEKTPOXUMHHU 2 3 0 2 3
HUroro: 72 20 0 36 16

4.2 Conep:xkaHue TUCHUILIUHBI (MOAYJIST)

Tema 1. OcHOBHbIE 3aKOHBI M MOHATUS XUMUU. XHMHYECKHe COeTUHEHHS

Xumust Kak Hayka. VICTOpHs CTaHOBJICHUS] XUMHYECKOTO 3HAHHS, COBPEMEHHBIE HAIIPABICHUS XUMUH.

OcHOBHbBIE TOHSATUS XMMHUU: aTOMHO-MOJIEKYJIIPHOE yYEHHUE, aTOM, MOJIEKYJa, U30TOI, HOH, MPOCTOE U CIOXKHOE
BEILECTBO, XUMHUYECKUNA DJIEMEHT, XUMUYECKOE COEAMHEHHE U cMmech. OCHOBHBbIE 3aKOHbI XMMHUU: 3aKOH COXPaHEHUs
SHEPTUM, 3aKOH COXpPAHEHHs MacChl, 3aKOH ABOraJpo, 3aKOHBI NMOCTOSIHCTBA COCTaBa W KPaTHBIX OTHOLIEHHM, 3aKOH
SKBHUBAJICHTOB.

Homenknarypa n XMUMHYeCKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAHMHEHUH (METaIOB, HEMETAIUIOB,
OKCHIIOB, THIPOKCHJIOB, COJICH).

CrpykTypa KOMIUIEKCHBIX coenuHeHnd. KommurekcooOpa3zoBarenb, €ro XapakTepUCTHKH. JIuraHmpl, WX
XapakTepuCTHKH. HoMEHKIaTypa KOMIUICKCHBIX COCTMHEHNH. DTansl 00pa3oBaHHUs KOMILIEKCHOTO COSTNHEHHUS.

Tema 2. CTpoeHHe aTOMa U XUMHYeCKAasl CBA3b

Hcropus pa3BuTHs npeacTaBieHuil o crpoennu aroma. OmbIT Pesepdopna. [lmaneTapHas MoJenb CTPOSHHS aToMa.
KganroBbie uncna. [Ipapwia [aynu, I'yvana, KineukoBckoro. [TomHble B COKpaIIEHHBIC JIEKTPOHHBIC (POPMYJIBI CTPOCHHUS
JJNIEKTPOHHBIX O000JIOUYEK aTOMOB. XapaKTEPUCTUKHA XUMHYCCKOH AaKTHBHOCTH AaTOMOB: OCOOCHHOCTH OMpEICICHHUS
CTeNeHe OKUCICHHS aTOMOB.

[lepuomnuecknit 3akoH, ero wuHTepnpeTanus. OCHOBHBIE NPUHIUIEI CTPOCHHS TNEPHOAMYECKONH CHCTEMBI
xuMmmudeckux ssemenToB J[.M. MenneneeBa.

[leproMYHOCTE M3MEHEHHSI CBOWCTB JJIEMCHTOB (Ha MPUMEPE TPETHETO MEPHOJA) U UX THAPOKCUAOB. OTIHYUS B
CBOMCTBaX 3JIEMEHTOB IJIABHBIX M MOOOYHBIX MOATpymi. [leproandeckne XapaKTepUCTUKN 3JIEMEHTOB: aTOMHBIA PaiHyc,
MeTaJUInYecKne / HeMEeTaIMUYeCKHe CBOICTBA, OKHCIMTEIbHO-BOCCTAHOBUTENFHBIE CBOWCTBA, CPOACTBO K 3JIEKTPOHY,
ANEKTPOOTPHULIATEIEHOCTb.

KoBayneHTHass XUMHUYECKasi CBs3b: MPUHIMIIBI O0pa30BaHUs, MOJSIPHAS / HEMOJSPHAS CBs3b, MPOCTas U KpaTHas
CBsI3b, MEXaHHU3MBI 000O0IIECTBICHUS JIEKTPOHOB U JOHOPHO-AKIENTOPHBIA. METO BaJICHTHBIX CBs3cil. XapaKTepUCTHKH
KOBaJICHTHOM CBSI3U: HAIIPABICHHOCTb, HACHIILIEHHOCTD.

HNonnast cBs3p, MexaHu3M 0Opa3oBaHUs. XapaKTCPUCTHUKH WOHHOM CBS3M: OTCYTCTBHC HAIPABICHHOCTH,
HEHaCBILIEHHOCTb.

Merammueckass XUMHYECKas CBA3b, MeEXaHM3M OOpa3oBaHUS. XapaKTEepPUCTHKH METAUTMIeCKON  CBS3M:
IUTAaCTHYHOCTB, 3JIEKTPOIIPOBOIHOCTb.

Bonopoanas xumuueckas CBS3b.

T'ubpuau3anys aTOMHBIX OpOHUTaNICH.

[onspHOCTH MOJIEKYJI, 3aBUCUMOCTh OT THIIAa XUMHYCCKUX CBSA3EH, aKTUBHOCTH BXOIAIINX B COCTaB IJIEMEHTOB U
MIPOCTPAHCTBEHHON (OPMBI.

Tema 3. 3aK0HOMepPHOCTH NPOTEKAHHUS XMMHYECKHX IIPOLECCOB

Tepmoauaamudeckne (YHKIUU. BHyTpeHHss JHeprus, ee u3MeHeHwe. Terora u padora. IlepBbIii 3akoH
TEPMOJUHAMUKA. OHTAJbIM, TEIJIOBble AS(P(HEKTHl XUMHUYECKUX PEAKIUH. ODHTPONHSA. ODHTPONHUS OOpaTHMBIX |



HeoOpaTUMBIX IpolieccoB. Bropoii 3akoH TepMoarHaMuku. DHeprus [ m60ca, HalIpaBIeHHOCTh XUMUYECKUX PEaKkini.

I'oMoreHHbIE 1 TeTEPOTeHHBIE PEaKINHU, HX CKOPOCTH. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPHUPOABI PEarHpyOIINX
BEIIECTB, UX KOHLEHTPAINH, OT TEMIIEPaTyphl, OT IUIOLIAJH MOBEPXHOCTH CONPUKOCHOBEHHMS, OT HAJIMYH KaTaIu3aTopa.
3akoH aeicTBus Macc. AKTUBUPOBaHHbIE KoMIuleKehl. O0patumble peakiuu. [Ipuauumn Jle-1larense.

Tema 4. PacTBOpBI

IonsiTue o pacrBopax. Ilpoumecc conbBatanmu (ruaparannu). Krmaccudukamuu pacTBOpOB: MO  KOJHYECTBY
pPacTBOPEHHOTO BEIIECTBA, 110 arperaTHOMy COCTOSHMIO, MO TUIy 00Opa3yeMbIX coyibBaToB. (DakTopbl, omnpenelnsioiue
pacTBOPUMOCTH BelecTBa. SIBieHne ocMoca. Kprockonus u 30yUTHOCKOITHSL.

OnexTponuTrdeckas nuccoruanusi. CTeneHp quccoryanii. Teopust KHCIOT M OCHOBAaHUH. THIBI AIEKTPOIHUTOB (110
[IOKAa3aTeNI0 CTeNEeHU Aucconuanum). GakTopel, ONpeaeaOIre JUCCOLUAINIO BEIIECTB.

Hucconmarus Boasl. OnpeneneHne HOHHOTO TIPOU3BENSHIS BOABL. BogopoaHbIN TTOKa3aTesb.
T'unponus couneit (uetsipe Tuna). [loaHbl TUIPOIU3.

Bydepusie pactBophl. [lpuHIMn gAeicTBus arneTatHoro (amMMuadHoro) OydepHoro pactBopoB. CwmenieHne
HAIMpaBJICHUs THIPOJIH3A.

Tema S. OcHOBBI 2JIECKTPOXHMHH

IlonsTHe O cTeNEHM OKHUCJICHHS JJIEMEHTA (I/IOHa, aTOMa) B MOJICKYIJIC. Tunel OKUCINTENBHO-BOCCTAHOBUTEIBHBIX
peaKuI/n‘/i. OCHOBHBIE OKHCIHTEIM M BOCCTAHOBHUTEIIM. MCTO,HI)I QJICKTPOHHOI'O MW HOHHO-3JICKTPOHHOI'O Oamanca B
COCTaBJICHUHA ypaBHeHI/Iﬁ OKHUCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuMi/i.

OnexTpo. JIBOWHOW AIEKTPUUYECKUN CIIOH. DJNEKTPOJHBINA TMOTEHITMAN JJIEKTPOAa, €ro ompeseneHue. [IpuHIyn
NefcTBUS TambBaHMYECKUX JJIEMEHTOB. YpaBHeHWe HepHcra. OnekTponm3. DIEKTPOJM3 pacilaBOB W PacTBOPOB
AIEKTPOJIUTOB.

5. IlepeueHb Y4eOHO-METOAMYECKOro oOecmedyeHUs] [JIsi CAMOCTOATEILHOW pPaGoThl 00yYAIOLIMXCHA IO
JUCHUITHHE (MOIY.II0)

CamocrosiTenbHas pabdoTa OOYYAIONIMXCS BBIMOJMHICTCS TI0 33JaHUI0 M NP METOJUYCCKOM PYKOBOJICTBE
mpernonaBaTens, HO 0e3 ero HemocpeAcTBeHHOro yuactus. CamocTosTenpHas paboTa Mmojapas3feisercs Ha
CaMOCTOSTENIbHYIO Pa0OTy Ha ayJMTOPHBIX 3aHATHSX M HAa BHEAYAMTOPHYIO CAMOCTOsTEIbHYIO0 paboty. CaMmocTosTenbHas
paboTa 00y4aIoIMXCsl BKIIIOYAET KAK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHUE OTACIBbHBIX TeM (Pa3/esioB) TUCLUILIHHBIL,
TaKk ¥ TIpopaboTKy TeM (pa3/enoB), OCBaMBAaCMBIX BO BpeMs ayIUTOPHOHW paboTsl. Bo Bpemsi caMoCTOSTENHHON paboTHI
00ydJaroluecss 4YUTAIOT W KOHCHEKTUPYIOT y4eOHYIO, HAay4HYI0 M CHPABOYHYIO JIMTEPATypy, BBIMOJHSIOT 3aJaHHs,
HAMpaBJCHHbIC HA 3aKpeIJICHWEe 3HAHUI M OTPabOTKY YMEHHH U HABBIKOB, TOTOBSTCS K TEKYIIEMY U MPOMEKYTOUHOMY
KOHTPOJTIO 10 JUCIHILINHE.

Opraan3anusi CaMOCTOSATEIFHON PabOTHI 00yUJaIOMNXCA PErIaMEHTHPYETCSl HOPMAaTHBHBIMH TOKYMEHTaMH, Y4e0HO-
METOIMYECKON JINTepaTypOil U JIEKTPOHHBEIMH 00pa30BaTEIFHBIMU PECypCaMu, BKITIOUAs:

[opsinok opraHM3ali M OCYILECTBJIEHUs 00pa30oBaTENILHON JEATENLHOCTH 10 00pa3oBaTeNbHBIM IIPOrpaMmam
BhICIIEro o00Opa3oBaHWs — MporpaMmaM OakajaBpuara, [porpaMMaM CIICLHUAINTETa, NPOrpaMMaM MarucTparypbl
(YTBep K/I€HHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M Bblcuiero oopasoBanust Poccuiickoir ®enepannu ot 6 ampens 2021
roga Ne 245)

YcraB  (enepasbHOrO  TOCYIapCTBEHHOTO  aBTOHOMHOTrO  oOpasoBarenbHOro  yupexuenus "KazaHckuii
(ITpuBomxckuii) penepanbHbIA yHUBEpCUTET"

[IpaBua BHYTpeHHero pacnopsika (eaepasbHOr0 roCyAapCTBEHHOIO aBTOHOMHOIO — 00pa3oBaTeIbHOTO
yupexaeHus Beiciiero nmpodeccrnoHansHoro oopazoanus "Kazanckuii ([IpuBomkckuit) GenepanbHblii yHUBEPCUTET"

JlokanpHbpie HOpMaTHBHBIC akThl Kazanckoro (IIpuBomkckoro) deaepaibHOrO YHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEeICTB M0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEICTB IO AWCIUIUIMHE (MOMYIIO) BKIIOYAET OIICHOYHBIC MAaTepHaNbl, HalpaBicHHBIE Ha
MIPOBEPKY OCBOCHHSI KOMIIETCHIIMH, B TOM YHWCIIC 3HAHUI, YyMEHWHA W HaBHIKOB. DOHI OICHOYHBIX CPEACTB BKIIOYACT
OIIGHOYHBIE CPE/ICTBA TEKYILEro KOHTPOJIS M OI[CHOYHBIE CPEICTBA IPOMEKYTOUHOH aTTeCTAINH.

B donze oleHOYHBIX CPEACTB COACPIKUTCS CeIyromas HHGOPMAIHS:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM Pe3yIbTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH 10 JUCHUIUIAHE (MOJYJIIO);

- OIMCaHUe MOPSAAKA IPUMEHEHHS 1 IIPOLIEAYPhI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEICTBA;
- KpUTEPUH OLCHUBAHUS AJISl KaXK0T0 OLIEHOYHOT'O CPEJICTBA;

- COIepXaHWEe OIICHOYHBIX CPEACTB, BKIIOYas TPeOOBaHWS, NpPEObABISEMble K MACHCTBHAM OOYyJarolIuXxcs,



JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3alaHus pa3JIMIHbIX TUIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkernn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOH 1JIs1 0CBOCHHST TUCHUTIIHHBI (MOIYJIsT)

OcBoeHne IUCUMIUIMHBI (MOIYJIsl) MpEAINosaraeT U3ydyeHHe OCHOBHOW M JIONOJHMTENHLHON y4eOHOI jHTeparyphl.
JlutepaTrypa MOKeT OBITh IOCTYIIHA 00Y4YaIOIMMCS B OZTHOM M3 JIBYX BapHaHTOB (J1100 B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJE - dYepe3 JJIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl HAa OCHOBAHMHW 3aKIIOUEHHBIX KDY
JIOTOBOPOB C MTPABOOOIATATEISIMH;

- B Ie4aTHOM BuJe - B Hayunoit 6ubnnoreke Enadyxckoro uncruryra KOVY. Obyuaronuecs noiay4amT yueOHYIO
TUTEepaTypy Ha aOOHEMEHTE II0 YHTATEIbCKUM OMIeTaM B COOTBETCTBHH C TIpaBWJIaMHU Toib30BaHUS Haywnoit
O6uOINOTEKOI.

DJIeKTPOHHBIC U3AAaHUS TOCTYITHBI AUCTAHIIMOHHO M3 JII0OOI TOYKHM MPU BBEACHUH OOYYAIONIMMCSI CBOETO JIOTHHA U
napojst OT JMYHOro KaOuHera B cucteMe "DNEeKTpOHHbIM yHuBepcuTer'. IIpM HMCHOIB30BaHMM IEYATHBIX W3AaHUN
O6nbnroTeuHbI (OHA JODKEH OBITH YKOMIUIEKTOBaH MMM M3 pacdera He MeHee 0,5 sk3zemruiapa (sl 0Oydyaromuxcs 1o
OI'OC 3++ - me menee 0,25 sk3eMIuIsipa) KaXJOro M3 M3JaHUH OCHOBHOHM juTeparypsl M He Mmenee 0,25 sx3eMriuisipa
JIOTIOJTHUTEIbHON JINTEpPAaTyphl Ha Ka)KJOro OOYydaromerocss W3 4YHCiIa JHI, OJHOBPEMEHHO OCBAaWBAIOUINX JaHHYIO
JTUCLUIIINHY.

[lepedeHp OCHOBHOM M JOIOJHHUTENLHON y4eOHOH JuTEeparypbl, HEOOXOIMUMOHM JIsi OCBOEHMS TUCLUIUIMHBI
(Monynst), HaxoxuTes B [Ipnnoxkennn 2 k paboyeid nporpamme TUCHUILIMHBL. OH 1OJUICKNUT OOHOBJICHUIO IIPH M3MEHEHUH
ycioBuid goroBopoB KOV ¢ mpaBoobiagaressiMi 3JIEKTPOHHBIX H3/IaHUK M IIPU M3MEHEHWH KOMILIEKTOBaHUs (DOHIOB
Hayunoii 6ubnnorexu Enabysxckoro nacruryra KOV,

8. Ilepeyenb pecypcoB MHGPOPMALNHOHHO-TEIEKOMMYHUKANMOHHOWH ceTu "UHTepHeT", HeOOXOOUMBIX AJIsI
OCBOEHH S JUCHUIJIMHBI (MOYJIs1)

Anxumuk - http://www.alhimik.ru

EcrecTBeHHOHAYUYHBIH 00pa3oBaTeNbHbIH mopTan - http://www.en.edu.ru

DrexkTpoHHas OuOIHOTEKA MO XMUMHuH - hitp://www.chem.msu.su/rus/elibrary

9. MeroanyecKkue yKa3aHusl /s 06y4alOLUIUXCS M0 OCBOEHHIO AUCIUILIUHBI (MOTYJIsI)

Bupa padort MeToanyeckne peKOMeHIaAUN

JICKIAH B xo[1e IeKIIMOHHBIX 3aHATHI 00yJaromeMycs IpeayiaraeTcsi BECTH KOHCIEKTHPOBAaHUE YIeOHOTO
MaTepHuaia, oOpamiasi BHUMaHHE Ha KaTeropuu, (opMyTUpOBKH, PACKPHIBAIOININE COEPKAHUE TEX
WIIA WHBIX SBICHUH M MPOLIECCOB, HAYYHBIE BHIBOJBI M MPAKTHYECKUE peKOMEeHIanuu. JKenaTeapHo
OCTaBIATh B pabounMx KOHCHEKTaX TMOJsA, Ha KOTOPBIX MOXKHO JelaTh IOMETKH U3
PEKOMEH/IOBAaHHOM JIMTEpaTyphl, IOMONHSAIOIMIME MaTepHall NPOCTYIIaHHOW JIEKINH, a TarkKe
MOIYEPKHUBAIOIINE oco0yto
BaYXHOCTb T€X WJIM UHBIX TEOPETUUECKUX MOJOKEHUHN. YYalnuiicss MOXKET 3a/1aBaTh MPENOIaBaATENI0
YTOYHSIIOLIUE BOIMPOCHI C IIEJIbIO YSCHEHHsI TEOPETUYECKUX TMOJOKEHUHN, pa3pelleHus CHOPHBIX

CUTYyalHil.
J1a0opaTopHbIE K naGopatopHbiM paboTaM mpenbsBiseTcs psa TPeOOBaHU, OCHOBHBIM M3 KOTOPBIX SIBJISCTCS
paboTsI MOJIHOE, MCYEpPIBIBAIOIIEe OIMCAHUE BCEH NPOJEJIIAHHOW padoThI, IMO3BOJIONIEE CYAUTH O

MOJIYYEHHBIX PEe3yJIbTaTaX, CTENECHU BBINOJHEHUs 33JlaHUi M NPO(EeCcCHOHATIBHOW ITOATOTOBKE
cryneHToB. Llenblo 1abopatopHbIX paboT SBISIETCS U3yYEHUE XUMHYECKHUX TPOIECCOB U SIBICHHH,
YCTaHOBJICHHE XWMHMYECKHX 3aKOHOMEpPHOCTeH WX npoTekaHus. Ilepexg  BbINOIHEHUEM
J1a00paTOpHBIX paboT ciieayeT NOBTOPUTh MaTepHajl COOTBETCTBYIONIEH JIEKIMH (110 BOIpOCaM JUIst
MOATOTOBKA K TIPOBEACHHIO JAOOpaTOpHBIX paboT) M W3YYHTHh TEOPETHUYECKYI0 dYacTh
METOIMYECKUX YKa3aHWH K NaHHOH pabote. Bo BpeMs mabopaTopHBIX pabOT BBHIMOIHATE yueOHBIC
3aaHMsi C MAaKCHMAQJIBHOW CTEIEHBbIO aKTUBHOCTH W COOJIIONCHHEM NpaBWIl Oe30HMaCHOCTH.
BrmonHenne  1abopaTopHBIX paboT 3aKaHYMBAETCS COCTaBICHHEM OT4eTa C BBIBOJAMH,
XapaKTepU3yIOIUMHU TIOJYYEHHBIN pe3ysibTaT M 3alurta paboThl Mepe] MpenojaBareseM. 3amuTa
oTYeTa MO J1abopaTOpHON paboTe 3aKifoyaeTcs B NPEABSIBICHHH MPEIIOJaBaTeNO MOJTYYSHHBIX
pe3ysIbTaToB B BHAE O(GOPMIICHHOH J1a00paTOpHON padOTHI ¢ BHIBOJAMH II0 HEH M B OTBETax Ha
BOIIPOCHI IIpernojiaBaTend o udydaeMoi teme. [Ipu cnaue oTdera mpenogaBaTellb MOXKET CIeNaTh
YCTHBIC W NHUCBMCHHBLIC 3aMCYaHHusd, 3a4aTb AOMOJHHUTCIIbHBIC BOIIPOCHI, NOMPOCUTH BBINIOJHUTH
OTZAEJbHBIE 33/IaHMA, YacTh PaOOTHl MM BCIO padoTy ueiaukoM. JlabopaTopHast pabota cuuTaercs
MOJIHOCTBIO BHITTOJTHEHHOH MOCIIE €€ 3aIUTHI.



http://www.alhimik.ru/
http://www.en.edu.ru/
http://www.chem.msu.su/rus/elibrary

Bupa padort MeToanyeckne peKOMeHIAUN

camocTosATeNnbHass| B Xoge moaroroBku K abOpaTOpHBIM W NPAKTUYECKUM 3aHATHAM U IPHU  BBINOJHEHUH

pabora MHCBMEHHOTO JIOMAITHEeTo 3aaHus HEOOXOAMMO H3YYWTh MaTepHall JIEKIUi, AopadoTaTtbh CBOU
KOHCIIEKT, JeJas B HEM COOTBETCTBYIOIIHE 3alllCH W3 JUTEPaTypsl, PEKOMEHIOBAaHHOU
mperoaBaTeIeM M MPEeIyCMOTPEHHOW Yy4eOHOW MporpaMMoON, MPOAyMaTbh HPUMEPHI C IENBI0
obecrieueHnsT TECHON CBS3M M3y4aeMOU TEOPHH C PeasbHOM KU3HBIO, TIOATOTOBUTH TEOPETHICCKIE
00OCHOBaHMS [JIsI BBHINIOJIHEHHUS OIPENEICHHBIX Ja0opaTOpHBIX paboT, paccMOTpeTh U
MPOAHAIM3UPOBATh THIIOBBIC AJTOPUTMBI PEIICHUS pacdeTHBHIX 3amad Tembl. CTyIeHT MOXKEeT
JIOTIOTHUTh ~ CIIUCOK  HCHOJb3yeMOW  JINTepaTypbl  COBPEMEHHBIMH  MCTOYHHMKAMM, HE
NpPEJCTAaBICHHBIMU B CIHCKE PEKOMEHIOBAaHHON JIMTEpaTypbl, U B JalbHEHIeM MCIOIb30BATh
CO6CTB€HHLI€ HOArOTOBJICHHBIC yqe6HMe MaTtepualibl MpU HAMMMCAHUU KYPCOBBIX W JUIIIOMHBIX
pabor.

JK3aMeH IIpu moOAroTOBKE K 3K3aMEHY HEOOXOAMMO OMHUPAThCs HA MaTepHall JICKIUH U J1a00paTOPHBIX
paboT (TeopeTHYecKas YacTh), a TaKKE Ha PCKOMCHIOBAHHBIC JIMTCPATYPHbIC HMCTOYHHKH U
oOpasoBatenpHble IHTEpHET-pecypchl. ['OTOBUTBCS K SK3aMEHY HEOOXOJUMO MOCIEIOBATEIBHO, C
YYETOM KOHTPOJBHBIX BOIMPOCOB, Pa3pa0OTaHHBIX BEAYIIUM IpernonaBateieMm kadenpsl. CHauana
cJelyeT ONpeNeIUTh MECTO KaXJI0TO KOHTPOJILHOTO BONPOCA B COOTBETCTBYIOLIEM pa3/ieie TEMbI
y4eOHOIl MporpaMMBl, a 3aTeM BHUMATEJIBHO MPOYUTATh M OCMBICIUTh PEKOMEHIOBAaHHBIC HAYYHBIC
paboThI, COOTBETCTBYIOIIHE pa3elibl PEKOMEHIOBAHHBIX y4eOHHKOB. [Ipu 3TOM mMOJIE3HO AenaTh
XOTsl ObI caMble KpaTKHe BHIMMCKHA M 3aMETKH. PaboTy Hax TEMOH MOXHO CUMTATH 3aBEPIICHHOM,
€CIIi BBl CMOXETE OTBETUTh Ha BCE KOHTPOJBHBIE BONPOCH M JaTh ONpEACICHHE MOHATHI MO
n3ygaemMoit teme. s oOecniedeHHs IIONHOTHI OTBETa HAa KOHTPOJBHBIE BOMPOCH H JIyYIIErO
3aIlIOMAHAHUSA TEOPETHYECKOTO MaTeprhaja pPEKOMEHIYeTCS COCTaBIATh IIaH OTBETa Ha
KOHTpOJ'lLHbIﬁ BOIIpOC. DTO MO3BOJIUT COKOHOMHUThH BpEMs JId TOATOTOBKU HETIOCPEACTBEHHO IIEPE/
9K3aMEHOM 3a CuYeT OOpalleHHs HE K JIMTepaType, a K CBOMM 3amucsM. [Ipu MOArOTOBKE
HEOOX0TUMO

BLISIBJISITH HauoOoJee CJIOKHBIC, AOUCKYCCHUOHHBLIC BOIIPOCBI, C TEM, lITO6I)I O6CyZ[I/ITI) ux ¢
npenogaBaTeyieM Ha 0630pHI)IX JICKIUAX U KOHCYJIbTAallUAX. Henp3s OrpaHNYMBaThL MOATOTOBKY K
9K3aMEHY IPOCTHIM MMOBTOPEHUEM HM3YUEHHOTo MaTepuana. HeoOXomuMmo yriyOuTh M pacIIUpUTh
paHee TPHOOPETCHHBIC 3HAHWS 3a CUCT HOBBIX WACH W TONOXKEHUH. [10oJOXHUTENbHBIC OICHKU
BBICTaBJIIFOTCS, €CJIM CTYJICHT YCBOWJI YUEOHBIN MaTepual, NCUepIbIBAIONIe, IOTHIECKH, TPAMOTHO
W3J0KHUB €ro, II0Ka3ajd 3HAHHWS CIICNHAIFHOW JUTEpPaTyphl, HE JOIYCKAJ CYIIECTBEHHBIX
HETOYHOCTEH, a TaK)Ke MPABWJIBHO MIPUMEHSJT IOHATHHHBIN anmapar.

10. Tlepeyenr WHGPOPMANMOHHBIX TEXHOJIOTHii, MCHOJb3yeMbIX IIPH OCYIIECCTBJICHHHM 00Pa30BaTeJbLHOIO
npouecca nmo JUCHHMILIAHE (MOAYJII0), BKJIIOYAs INepevYeHb NMPOrpaMMHOro ofecrnedyeHnss ¥ HH(OPMANHMOHHBIX
CHPaBOYHBIX CHCTeM (IIPH HEOOX0AUMOCTH)

Ilepedensr MH(OOPMALMOHHBIX TEXHOJOTHH, HUCIOIb3YEMBIX IPH OCYIIECTBICHHN OOpa30BaTENBHOTO IIpoIecca Mo
JUCLUITINHE (MOIYJI0), BKIIOYas MEPEUCHb IPOrPAaMMHOTO OO0ECTedeHHs M HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacrasieH B [Ipunoxxenun 3 k paboyeil nporpaMMe TUCHUIIIMHBL (MOJTYJIS).

11. OnucaHue MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI Ui OCYLIEeCTBJIEHUSI 00Pa30BaTEILHOIO
npouecca no JMcUuInHe (Moay.a10)

MaTepI/[aJlLHO-TGXHI/I‘ICCKOG obecrnieuenue 06pa3OBaT€J'H>HOI‘O rnpouecca 1no AMCUrIInHe (MO[[y.]'HO) BKJIIOYAET B ce0st
CJICAYIOMINEC KOMIIOHCHTHI:

VYueOHast ayAnTOpUs ISl NPOBEJCHUS 3aHATHIl JIEKIHOHHOTO THIIA, 3aHSITUH CEMHUHAPCKOTO THIIA, TPYMIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTALMMA, TEKYIIEr0 KOHTPOJS M IPOMEXKYTOUHOW arrecTtaluyd. B ayauTOpHUH: BBIXOA B
WuTtepHeT, BHYTPHUBY30BCKasi KOMITbIOTEPHAS CETh, JAOCTYI B 3JEKTPOHHYIO HWHPOPMAIIMOHHO-00pPAa30BaTENbHYIO CPEy.
CTOJBI YYEHHYECKHE 2-XMECTHBIE — IIOCAaJO4YHBIE MecTa Mo uuciy cTydeHtoB (50) — 25 mr. Kommmekt mebenn
(TTocamoYHBIX MECT) IS TperofaBaTens | mT. CKaMbH CO CITMHKaMHM 2-XMECTHBIE — 19 mT. cTymes MeTaummdeckue — 13
IIT. IOCKa KJIacCHas MeJoBas TpexcrBopuaras — 1 mrt. kadenpa (TpudyHa) nepenocHast — 1 wt. TexHudeckue cpencraa:
HOyTOYK ICL — 1 mr. mnpoektop Viev Sonic (mepeHocHoi#t) — 1 mT. skpaH (nepeHocHoi) — 1 mt. HaGop yueOHo-
HArJISAHBIX TOCOOM: KOMIUIEKT MPE3EHTAMH B SJIEKTPOHHOM (hopMare 1o npernojaBaeMoil IUCUUILTHHE 3-5 mT.

VYueOHast ayAMTOpHs JUIsl TIPOBEACHUS 3aHATHH CEMUHAPCKOTO THIIA, TIPOBEACHUS TPYIIIOBBIX M MHIAMBUAYaIbHBIX
KOHCYJIbTAIlMH, MPOBEJCHUS TEKYIIEro KOHTPOJII M MPOMEXKYTOYHOM arrecranuu. B ayanrtopuu: Beixox B MHTepHeT,
BHYTPUBY30BCKasi KOMIIBIOTEPHAsI CETh, TOCTYI B 3JEKTPOHHYIO MH(POPMAIMOHHO-00pa3oBaTeibHyo cpeay. Kommiekr
Mebemn (mocagounbsix Mect) 14 mT. Kommekt mebenu (IMOCalOYHBIX MECT) JUIS TpernojaBaTeNis | IT. CTOJ
J1a00paTOPHBIA MOCUHBIN — 1 TIT. cTON pabounii — 9 IIT. CTON XUMHYECKUAN MMPUCTEHHBIN — 2 MIT. CTYJI OQUCHBINA — | 1mIT.




KJIacCHas ocka MenoBast — 1 wt. mkad BeITsDKHOM — 3 T, mkad [IX-2 — 1 mT. TexHuueckue cpeacTpa: HOyTOyK Acer
(mepenocHoit) — 1 mr. OaHs BoasHas (mepeHocHas) —1 mwiT. Bechl 3nekTpoHHble DS- 682-3K — 1 mr. Tabnwma
anekrpodunmpoBannas "llepuoguueckas cuctema xumudeckux anemeHtoB .M. MengeneeBa" —1 mT. cTeHA-JEHTa
«INEKTPOXUMHUYECKAN psll HampspkeHuH wmertamioB" —1 mrT. mratuB [19-2710 mis Oropetok —1 IIT. pacXoTHBIH
MaTepHal: Habop peaKTHBOB, XUMHYECKON TOCYIBI.

12. CpeIlCTBa aJanTanuu npemnoaaBaHud JUCHUILVIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqaloumxca HHBAJIUAOB U JIUII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbA

IIpu HeoOXomaUMOCTH B 0OpPA30BATEIBHOM MPOILIECCE MPUMEHSIOTCS CIICAYIONIME METOIbl U TEXHOJOTHUH,
obJeryaroniye BOCHPUITHE WHPOPMAIMK OOYYAIOIUMHUCS MHBAIUAAMH U JIMIAMU C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBSI:

- CO3[@aHME TEKCTOBOM BEpCHUH JII0OOOr0 HETEKCTOBOIO KOHTEHTA JJisi €ro BO3MOXXHOIO MpeoOpa3oBaHHs B
aNbTepHATHBHBIE POPMBI, YI0OHBIE IS PA3IMYHBIX TOJIb30BATEIICH;

- CO37aHHE KOHTEHTA, KOTOPBIH MOXKHO HPEACTABUTh B PA3IMIHBIX BUAAX Oe3 MOTEpH AAHHBIX WIIH CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXKHOCTh MACIITAaOMPOBAaHUS TEKCTa W HU300pakeHWH Oe3 TOTepH KadecTBa, IPEIyCMOTPEThH
JIOCTYTIHOCTH YIIPaBICHHUS KOHTEHTOM C KJIaBHATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4alonXcsi BOCOPUHUMATh OJIHY U Ty e HH(OpManunio U3 pa3HbIX HCTOYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HApYIICHUSIMH CIyXa IOJy4ald HH(POPMAIMIO BH3YaJbHO, C HAPYILCHUSIMH 3pEHHS -
ayIHanbHO;

- TNpPUMEHEHHE TMPOrPaMMHBIX CpPEACTB, OOECIEUYMBAIOIINX BO3MOXKHOCTh OCBOCHMS HAaBBIKOB M YMEHHI,
(dopMHpYEMBIX AMCLMIUIMHOM, 3a CYET ajJbTEPHAaTHBHBIX CIIOCOOOB, B TOM WYHCIE BHPTYaIbHBIX JabopaTopuil M
CUMYJISILIMOHHBIX TEXHOJIOTHH;

- TpUMEHEHHWE IUCTAHIMOHHBIX OOpa30oBaTEIbHBIX TEXHONOTWMH Ui Iepenadyd WH(GOpMAIMH, OpTaHHU3AIUN
pa3iuuHbIX (OpM MHTEPAaKTHBHOW KOHTAaKTHOH paboThl OOydaromerocs ¢ IMpenojaBaTelieM, B TOM 4HUCIEe BeOHMHApPOB,
KOTOpBIE MOTYT OBITH MCIIOJB30BaHBI JUIS MPOBEJCHUS BUPTYaJIbHBIX JICKIMH C BO3MOXHOCTBIO B3aHMMOJEHCTBHS BCEX
YYaCTHUKOB JMCTAHIIMOHHOT'O OOYUYE€HHMsI, IPOBEJICHHUSI CEMUHAPOB, BBICTYIUICHHS C JIOKJIQJAMH U 3aIIUTHI BHITOJHEHHBIX
paboT, NpoBeJCHHUS TPEHUHIOB, OPraHU3aMH KOJUIEKTUBHOW paboThI;

- TpUMEHEHWE MNCTAaHIMOHHBIX OOpa30BaTCIbHBIX TEXHOJNOTHH JUIi oOpraHu3amuu (opM TEKyIIero u
MIPOMEKYTOUYHOTO KOHTPOJIS,

- VBENIWYCHHE MPOJOJDKUATEIFHOCTH CHAYd  OOYYAOIUMCS WHBAJIWAOM WM JIAIIOM C OTPaHWYCHHBIMH
BO3MOHOCTSIMH 3JJ0POBBSI HOPM MPOMEKYTOUHO# aTTECTAINK 110 OTHONICHHIO K YCTAHOBICHHOM MPOIOIKATEIEHOCTH HX
Cllauu:

- MPOJOJKUTEIILHOCTH C/IauM 3a4éTa WM SK3aMEHa, IMPOBOJUMOTO B MHCHbMEHHOU (opme, - He Oosiee uem Ha 90
MHHYT;

- MPOJOJIKATENFHOCTH MOATOTOBKM OGYYAIOMIErocss K OTBETY Ha 3auéTe WM JK3aMEeHE, MPOBOIMMOM B YCTHOM
¢dopwme, - He Oonee yeMm Ha 20 MUHYT;

- IPOJIOJKUTENBHOCTH BBICTYIUICHUS OOYJArOIIEroCs IPH 3alUTe KypcoBOil paboTsl - He OoJiee 4eM Ha 15 MUHYT.
IIporpamma coctaBiena B coorBercTBuu ¢ TpedoBanusiMu ®PI'OC BO u y4yeOHBIM IUIAHOM 10 HAIPaBJICHHIO

44.03.05 "Tlemarormueckoe oOpa3zoBaHue (C IBYMS MPOPWISAMH TOJATOTOBKH)" W mpodwio moarotoBku "buonorus u
"
xumus'".
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1. CooTBeTcTBHE KOMIIETEHIIMIT ILIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHUsl 10 THCHHUILIHHE (MOY.II0)

Koa u NHaukaTopbl 10CTHKEHUS O11eHOYHBIE CPeACTBA TEKYLIEero KOHTPOJIs 1
HanMeHOBaHHe KOMIETEeHI U A1 JaHHOI NMPOMEKYTOYHOH aTTecTalNu
KOMIETEeHIHH AUCHMIIHHBI
YK-1 3Haer MIPAHIUIIBI noncka | Tekymmii KOHTPOJIb:
Criocoben WHPOPMAIMKU IO OCHOBaM, OOITUM Oryer mo mabopatopHoii padore: Tema 1. OCHOBHBIE
OCYIIECTBIIATH 3aKOHaM M 3aKOHOMEPHOCTSIM XHMUH, | 3aKOHBI ¥ TIOHATHS XUMHUH. XUMHYECKIE COCTMHEHNUS.

MIOUCK, KPUTHYECKHI
aHaJIM3 U CHHTE3
nHpopmanuy,
MIPUMEHSTh
CUCTEMHBIU TOJIX0.T
JUISL pEILICHUS
MIOCTaBJICHHBIX 33124

KPUTHYECKOTO aHaln3a W CHHTe3a
HalIleHHO# nH(popMAaIU

YMeeT  OCYIIECTBISITH  IOUCK
uHpopManMK 10 OCHOBaM, OOIINM
3aKOHaM M 3aKOHOMEPHOCTSIM XHMUH,

KPUTHYECKH  aHAJIM3MpOBaTb U
CUHTE3UPOBATh HalJEHHYIO
HHPOPMALIHIO

Bnageer  HaBBIKAMHM = TIOHMCKa,

KPUTHYECKOTO aHainW3a W CHHTe3a
WHPOPMAIMK IO OCHOBaM, OOITHUM
3aKOHaM M 3aKOHOMEPHOCTSM XUMHHU

Tema 2. CtpoeHue aToMa U XUMHUUYECKasi CBsI3b. Tema 3.
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX MPOLIECCOB.
Tema 4. PactBopsl. Tema 5. OCHOBBI 2JIEKTPOXUMUH.
ITucemenHoe nomainHee 3aganue: Tema 1. OcHOBHbIE
3aKOHBI U MOHATHS XUMUHN. XUMHUECKHE COCTUHEHUS.
Tema 2. CtpoeHHe aToMa U XUMHUUYECKas CBs3b. Tema 3.
3aKOHOMEPHOCTH NPOTEKaHNSI XUMUYECKUX TIPOLIECCOB.
Tema 4. PactBopsl. Tema 5. OCHOBBI 2IIEKTPOXUMHUH.
IIpomeskyTOuHasi aTTecTanus:
3auer

IK-4

Cnoocoben
MIPUMEHSTh
MpeJIMETHBIE 3HAHUS
B 00JIaCTH XUMUH
MIPU peaTn3aiuu
00pa30BaTeIEHOTO
npotecca

3HaeT OCHOBHbIE XHUMHYECKHE H
(PU3UKO-XMMUYECKHUE TIOHATHSA,
BO3MOXKHOCTH MIPUMEHEHHS
(yHIaMEeHTaIbHBIX 3aKOHOB 0OIIei
XUMUH npu peanuzanuu
00pazoBaTenbHOro Ipolecca

YMeeT INpHUMEHATh 3HAHHA O
COCTaBe, CTPOCHHH M XHMHYECKHX
CBOICTBaX IPOCTBIX BELIECTB |
OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COEIMHEHN I npu peanuzamnuu
00pa30BaTeIpHOTO Iporecca

Bnaneer naBblkamu 0e3011acHOTO

MPOBEJICHUS XHUMHAYECKOTO
9KCIIEPUMEHTA, OCHOBHBIMH
METOaMHU MOJIy4YEHUs Hu
HCCIEIOBAaHUSA CBOMCTB OCHOBHBIX
KJ1acCOB HEOpPraHUYECKUX
COETMHEHN pu peanuzanuu

00pa3oBaTesbHOTO Hpolecca

Texkymuii KOHTPOJIb:

Oruert o nadopatopuoii padore: Tema 1. OcHOBHEBIC
3aKOHBI U MOHITUS XUMUHU. XUMHUECKHE COCTUHEHUSI.
Tema 2. CtpoeHue aToMa U XUMHUUECKasi CBsI3b. Tema 3.
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX MPOLIECCOB.
Tema 4. PactBopsl. Tema 5. OCHOBBI JIEKTPOXUMUH.

[TuceMennoe gomarrnee 3aganne: Tema 1. OcHOBHEBIE
3aKOHBI U MOHATHS XUMUHU. XUMHUYECKHE COCTUHEHUS.
Tema 2. CtpoeHne aToMa U XUMHYECKas CBs3b. Tema 3.
3aKOHOMEPHOCTH NPOTEKaHNSI XUMUYECKUX TIPOIIECCOB.
Tema 4. PactBopsl. Tema 5. OCHOBBI JIEKTPOXUMHUH.
IIpomexyTounas arrecranms:
3auer

2. Kputepuu oueHnBaHusi ¢C(pOPMUPOBAHHOCTH KOMIIeTEHIM I

Komnerenuust OT1au4HO Xopomio YnoBiieTBOpUTENBHO He
YI0BJIETBOPUTEIBHO
Bbicokuii ypoBeHb CpenHuii ypoBeHb Hu3kuii ypoBeHb Hwu:xe noporosoro
(86-100 6anoB) (71-85 6asnoB) (56-70 6as10B) YPOBHA
(0-55 6as10B)
YK-1 3HaeT NPUHLUIBI 3HaeT o01e TPUHIUIIE] 3Haet 6a30BbIC He 3HaeT npuHIUMIE!

3¢ PEeKTUBHOTO
noucka uHdopMauu
0 OCHOBaM, OOIIUM
3aKOHAM U
3aKOHOMEPHOCTSAM
XIMHH,
KPUTHYECKOTO
aHaM3a ¥ CHHTE3a
HaWAEHHOU
nH(pOpMAITAN

MOUCKa MH(DOPMAIUH 10
OCHOBaM, 0OIIUM
3aKOHAM M
3aKOHOMEPHOCTSIM
XHUMHH, KPUTHIECKOTO
aHaJM3a ¥ CHHTE3a
HalJIECHHOH
wHpOpMAUN

NPUHLHUIIBI TONCKA,
KPUTHYECKOTO aHaJIN3a
U cCHUHTE3a
nHpopMauuu 1o
OCHOBaM, OOIIIM
3aKOHaM H
3aKOHOMEPHOCTIM
XAMHA

roucka nHQopManuu no
OCHOBaM, OOIIUM
3aKOHaM U
3aKOHOMEPHOCTSIM
XUMHH, KPUTHIECKOTO
aHaJIN3a U CHHTe3a
HaiineHHOH HHOpMAIH




YMeeT ocylecTBIsATh YMeeT ocyLecTBIsATh Ymeer, HO © He ymeer ocymiecTBisiTh
3¢ GeKTUBHBIN TOMCK MTOVICK OCHOBHOM HEKOTOPBIMHU MOWCK WH(pOPMAITHH 10
nH(GOpPMAIINH TIO nH(GOpPMAIINH TIO 3aTpYAHEHUSIMHA OCHOBaM, OOIITIM
OCHOBaM, 00IIIM OCHOBaM, 00IIHM OCYIIECTBIISATH TIOUCK, 3aKOHAM U
3aKOHaM U 3aKOHaM U KPUTHIECCKUN aHAH3 U 3aKOHOMEPHOCTSIM
3aKOHOMEPHOCTSM 3aKOHOMEPHOCTSIM cUHTE3 HHPOPMAITUU XMW, KPUTHIECKH
XAMHWH, KPUTHIECKU XIMHHU, KPUTHIECKA 110 OCHOBaM, OOIINM aHATM3UPOBATh U
aHAJIM3UPOBATH U aHAJIM3UPOBATH U 3aKOHaM U CHHTE3HPOBaTh
CHUHTE3UPOBAThH CHHTE3HPOBaTh 3aKOHOMEPHOCTSIM HalJIeHHYIO
HalJCHHYIO HalJICHHYIO XUMHH nHpopmanuio
uHpopmanuio nHpopmanuio
Bnageer HaBbIKaMu Bnameer ocHOBHBIMU Brnaneer 6a3oBbIME He Brnageet HaBbIKaMu
3¢ hexTUBHOTO HaBBIKAMU TTOUCKA, HABBIKAMH TIOUCKA, MTOWCKA, KPUTHYECKOTO
TIONCKaA, KPUTHYIECKOTO aHAIM3a U | KPUTUIECKOTO aHAIN3a aHalM3a M CUHTE3a
KPUTHYECKOTO CHHTEe3a HHPOPMAIIUH I10 1 CHHTe3a UHPOPMAIIUH 10
OCHOBaM, OOIIUM

aHaJin3a U CHHTE3a

OCHOBaM, OOIIIM

nH(OPMAIINH TI0
OCHOBaM, OOIIUM

HHPOPMALINH TI0 3aKOHaM U
OCHOBaM, 00IIIM 3aKOHOMEPHOCTAM 3aKOHaM H 3aKOHOMEPHOCTSIM XHMHH
3aKOHaM H XUMHHA 3aKOHOMEPHOCTIM
3aKOHOMEPHOCTAM XUMHHA
XUMHHA
3HaTh 0a30BbIE He 3Haet ocHOBHbIC

3aKOHaAM H

I1K-4

3HaeT MOJIHBIN
KOMIIJIEKC OCHOBHBIX

3HaeT OCHOBHBIE
XUMHYECKHE U (PU3UKO-
XUMHYECKHE TTOHATHUS,

(1)I/I3I/IKO'XI/IMI/I‘IGCKI/IC

XUMHNYCCKUEC U

XUMHWYCCKUC U (1)I/I3I/IKO'
XUMHNYCCKUC IIOHATHUSA,

YMeTs NpUMeHsTh
CUCTEMHBIC 3HAHUS O
COCTaBe, CTPOEHUU U

XAMHA9IECKUX
CBOMCTBaX MPOCTHIX
BEIIECTB 1 OCHOBHBIX

YMeTp aHaIM3upoBaTh,
COIOCTABJIATEL K
MPUMEHSITh 3HAHUS O
COCTaBe, CTPOCHUH H
XHMHUYECKUX CBOMCTBAX
TPOCTHIX BEUIECTB U

XUMHUUYECKHX U
(PU3MKO-XMMUYECKUX BO3MOXXHOCTH TIOHSTHS, BO3MOXKHOCTH
TIOHATHH B 00JIaCTH NpUMEHEHHS BO3MOXHOCTH NPUMEHCHUS
(hyHIAMEHTAIBHBIX (byHIaMEHTAIBHBIX MIpUMEHEHHS 6a30BBIX (byHIaMEHTAIBHBIX
3aKOHOB U 3aKOHOB OOIIEN XUMHUHU 3HAHWUNA 3aKOHOB OOIIEN XUMHUHU
3aKOHOMEPHOCTEH IIPY peann3anun (byHIaMeHTaIbHBIX IPY peann3anun
oOrIelt XuMuH, XAMHI9IECKOTO 3aKOHOB 00MIeH XUMUH 00pa30BaTeIEHOTO
apryMEeHTHPOBAHHO obpa3oBaHUs NP peaTu3aLin nporecca
UCTIONB3YeT UX IPHU XUMHYECKOTO
peanuzanuu oOpazoBaHus
XUMHYECKOTO
00pa3oBaHus
YMeTb IPUMEHSTh He ymeer npumeHsTh

0a30BbIE 3HAHUS O
COCTaBe, CTPOCHHUH U
XUMHUYECKHX
CBOMCTBaX MPOCTHIX
BEIIECTB U OCHOBHBIX

CTPOCHUU U XUMHUYCCKUX

3HaHUA O COCTaBC,

CBOMCTBAX MPOCTHIX
BEIIIECTB 1 OCHOBHBIX

KJIAaCCOB HEOPTaHNICCKUX

COEIMHEHUH pu

HUCCIIEIOBaHUS CBOIICTB

TMOJTYYCHUS 1

METOJIOB TOJTyYCHUS

U MCCIIeIOBaAHHUSI OCHOBHBIX KJIACCOB WCCIeI0BAHHS CBOMCTB HEOPraHUYECKUX

CBOMCTB OCHOBHBIX HCOPraHN4YCCKUX OCHOBHBIX KJIaCCOB COC[[I/IHeHl/II‘/II npu

KJIacCoOB COeMHEHUI pu HEOPraHMYEeCKUX peanuzanuu
HEOPraHMYEeCKUX peanuzanuu COEMHEHUIT pn 00pazoBaTenbLHOro
COEMHEHUIT pn 00pazoBaTebHOro peanuzanuu nporecca
peanuzanuu npotecca 00pa3oBaTeIbHOTO
00pa3oBaTeNbLHOTO npotecca

KJIACCOB OCHOBHBIX KJIaCCOB KJIACCOB
HEOPTaHUIECKUX HEOPTaHUIECKUX HEOPTaHMYECKUX peanu3arim
COeIMHEHUH NpU COEIMHEHUH NpU COeIMHEHUH NpU 00pa30BaTeILHOTO

peanuzauu peanuzauu peanuzanuu mporecca
00pa3oBaTeNbLHOTO 00pa30BaTeILHOTO 00pa3zoBaTeNbLHOTO

rpoluecca rpoluecca rpoliecca

Braaneer cucremoii Brnaneer HaBbIKamMu Braaneer ocHOBHBIMU He Bnageet HaBBIKaMU
Mep 1o 00ECIICYCHHUIO 0e30MacHOro HaBBIKAMU 0e30MacCHOTO MPOBEICHHUS

0e30MmacHOro MIPOBEJICHUS 0e301acHOr0 XAMUYECKOTO
MIPOBEICHUS XUMHUYECKOTO MIPOBEICHUS JKCIIEPUMEHTA,
XUMHUYECKOTO JKCIIEPUMEHTA, XUMHYECKOTO OCHOBHBIMH METOJIaMH

9KCIIEPUMEHTA, OCHOBHBIMH METOIaMH 9KCIIEPUMEHTA, MIOYYCHHS U
KOMILIEKCOM TIOTTYYCHHS U 0a30BBIMH METOHAMU HCCIICIOBAaHUS CBOMCTB

OCHOBHBIX KJIACCOB




mpouecca ‘

3. PacnpeneiieHue oLeHOK 32 (JopMBbI TEKYIIEr0 KOHTPOJISI H POMEKYTOUHYIO aTTECTAHIO

2 cemecTp:

Tekymuii KOHTPOJIb:

1. Oruers o taboparopubiM padotam — 30 Gayutos (Temsr 1-5)
2. Ilucemennoe nomarninee 3aganue — 20 6amwios (Temsr 1-5)
Uroro: 30 6amnos + 20 6amios = 50 6aios.

ITpomexyTouHas aTrecTalus — 3a4eT

HpOMe)KyTO‘{HaH arTecTaluusd MpoOBOAUTCA MOCJIC MOJHOTO 3aBECPIICHUSA HU3YYCHUS AUCHUINIMHBI C HEJIbIO OUCHKHU
paboTHI CTy/IEHTa B CEMECTPE, CTEINIEHH YCBOCHUSI UM TEOPETHYECKUX 3HAHUH, Pa3BUTHUS IPAKTUUECKUX YMEHHUI U ypOBHEH
c(hOPMHUPOBAHHOCTH Y HETO COOTBETCTBYIOIIMX KOMIICTCHIIHH.

[TpomerxxyTo4yHas aTTeCTalyMs 110 JUCLMILIHHE IPOBOIUTCS B JOPME YCTHOTO OTBETa 0OYYaIOIIErocs M PEILCHUS UM
XAMHYECKOH 3a1a4H.

[IpernogaBarens, TPUHAMAIOIMI 3a4eT 00ECIeUNBAET CIy4aiiHOE paclpelelieHHe BapHaHTOB 3a4ETHBIX 3aJaHHUH
MEXIy 00yJaroIMMUCS C MOMOIIBIO OWIIETOB U / MM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIl; OH BIpaBe 33JaBaTh
CTYJCHTaM JOTIOJTHUTEIbHbIE BONIPOCH! M 1aBaTh JOTOJIHUTEIBHBIC 3aJaHHs IIOMUMO TeX, KOTOpbIE yKa3aHbI B OHIeTe.

buner nuist 3auera BKIIIOYAET JIBE MO3UIHH:

1. Bompoc TeopeTHieckoro xapakTepa Mo CojiepKaHuio JUCHUILIMHBL, TpeOyIolui ycTHOro otBeTa — 30 6amioB

2. Xumuueckas 3agadya Ha TMPOBCACHUE THIIOBBIX pacy€TOB W HHTCPHPETALUIO ITOJYUYCHHBIX PE3YJIbTATOB,
TpeOyrolasi MPOBEJCHUS MMCbMEHHBIX PACYEeTOB M YCTHOTO aHalk3a ero pe3ysbratoB — 20 6aios.

HUroro: 30 6amos + 20 6amnos = 50 6asoB

OO01mee KOTUYECTBO 0AIUIOB MO JUCIHIDIMHE 332 TEKYIIUH KOHTPOJIb M MPOMEXKYTOUHYIO arrecTanuio: 50+50=100
0asuIoB.

CooTBeTcTBHE 0A1JIOB M OIIEHOK:
0-55 — He 3aureHo
56 u 6oJiee - 3a4TEHO

4. OueHOYHbIE CPeCTBA, MOPSAOK UX MPUMEHEHUs U KPUTePHHU OLleHHBAHUSA

4.1. OueHoYHbIe CpeCTBA TEKYIEro KOHTPOJIs

4.1.1. OT4eTnl MO JIA60PATOPHBIM padoTam

4.1.1.1. Ilopaook nposedenus u npouedypa ouyeHuU8aAnUA

Otuer no jabopaTopHOW paboTe MpeACTaBiseT co00i HEeOONBIIOW HayuHBIH OTYEeT, 0000NIAIONIMH TPOBEACHHYIO
pabory. 3ammra oTtyera TO JiabopaTopHOil pabOTe 3aKIIOYaeTcsi B HPEABSIBICHHM IIPENOJAaBATEN0 IT0JyYEHHBIX
pe3ynbTaToB B BHAe odopmileHHOH J1abopaTOpHOM pabOTHI ¢ BHIBOAAMH IO HEH W B OTBETAaX Ha BOIPOCHI NPENoaaBaTeIs
no uzydaemoil teme. Ilpu cpade oTyera mperojaBaTeNb MOXET CEJIaTh YCTHbIE W NUCbMEHHBIC 3aMeYaHus, 3a]aTh
JIOTIOJTHUTEIbHBIE BOIIPOCHI, MONIPOCUTH BBIMIOJIHUTH OTIENBHBIEC 3aJIaHusl, 4aCTh PadOTHI WM BCIO paboTy nenukoM. OTuer
0 J1abOpaTOpPHON PabOTe OHKEH COCTOSATh M3 CIEMYIOUIMX CTPYKTYPHBIX JIEMEHTOB: HOMEp paloThl (110 MOPSAKY), LElb
paboThI, TeopeTHdeckass 4YacTh, NPAaKTHYECKas YacTh, aHAJNM3 pe3yIbTaTOB paboTHI, BHIBOABL. TeopeTndeckas dacTb
CONICPXKUT OMHCAHWE MpPEIMETHOW o00lacTH, a Takke NoApoOHOE OmNFCaHWe MOJeNieil, METOIOB W aJrOPHUTMOB,
HEOOXOMUMBIX JJISl PEUICHHs ITOCTABICHHOW 3a/aud, OIHMCAaHNE HWHCTPYMEHTAIBHBIX (TIPOTPaMMHBIX M TEXHHYECCKIX)
CPEICTB, MCHOJB3yeMBIX B pabore. [IpakTmyeckas 9acTh BKIIOUACT XOJ BBHIIOJHEHHS PaOOTHI, TEpPeUeHb IOITYICHHBIX
pe3yIBTATOB, COMPOBOXKAAIOMIMXCS HEOOXOMUMBIMH KOMMEHTapUsAMH U IPOMEXKYTOYHBIMH BBIBOJAMHM, YpaBHEHHS
XAMHWYECKUX PEaKIHi, pacyeThl, YepTeKH, TAOIUIIBI, TpaQUKH, AUarpaMMbl U T. 1. Ha ocHOBe 0000IIeHNS BHIIIOTHEHHBIX
paboT, MpeCTaBIeHHBIX B MIPAKTHYECKOH YacTH, B BBIBOJAX KPAaTKO M3JIararoTCcsl pe3yJbTaThl paboThl. BeBoabI Mo padboTe
KaXIbIH CTYACHT JeJlaeT CaMOCTOSTENbHO (ke ecnu padoTa BBHINOJHSAIACHE B Iape WM Maliod rpymmne). BeiBogsl He
JIOJDKHBI OBITH MPOCTBIM MEPEYUCICHUEM TOTO, YTO CHENIaHO. 31eCh BaKHO OTMETHTb, K YE€MY IPHBENO 00CYyKACHHE
Pe3yJIbTaTOB, HACKOJBLKO BBINIOJIHEHA 3asBJICHHAS LieJIb pa0OThI, YTO HOBOTO Y3HaJ CTYACHT NPHU BBIIOJHEHUH paboThl. B
BBIBOJIaX TaKXKE OTMEYAIOTCs BCE HEJAOPabOTKH, I10 KaKOH-TMOO MpHYMHE HMEIOLIMe MEeCTO, MPEJIOKEHHS U
PEKOMEHAANNH TI0 NTANbHEHIIIeMY HCCIeJOBaHUIO IMOCTABICHHOW B paboTe mpobieMsl U T. . OO0BeM oT4eTa JOJKEH OBITh
ONTUMAIIEHBIM JUTS TIOHMMAaHUS TOTO, YTO U KaK CHIeNall CTYACHT, BRITONH:SA padoTy. O0s3aTenpHbIe TPeOOBaHUS K OTYETY
BKITIOYAFOT OOIIYIO ¥ CHICIIHATBHYIO TPAMOTHOCTB M3JIOKEHUS, 8 TAKKE aKKyPaTHOCTH 0(POPMIICHUSI.

JlabopaTopHbie paboOTHl MO UCHUIUIMHE «BBeneHHe B OOIIYyI0 XHMHUIO», 1O KOTOPBIM CTYICHTBHI JOJDKHBI
MPEJOCTABUTh JJI OLCHUBAHUSA OTYETHI, HMPOBOIATCS B CIICIUATBFHO OOOPYJOBAaHHOW JIA0OPATOPUHM XWMHH, COTIACHO
pa3paboTaHHOI 1 yTBEPKICHHOW Ha Kadeape pabodei mporpaMme.

ITepen BhIMoOHEHMEM 1a00PATOPHBIX PabOT CTYAEHTHI AOJDKHBI MPOPa0O0TaTh COOTBETCTBYIOUIUN TEOPETUUECCKUIN
(JIEKLIMOHHBII) MaTepual, UCIOJb3ysl KOHCIEKTHI JICKIH, MepUoJHYeckue M3JaHus, yueOHO-METOAMYEeCKUe MoCcoOHs U
y4eOHYIO JIUTEPATYPY.



OTuet o 1abopaTOpHOI paboTe COCTABISIETCS CTYACHTOM B KOHIIE COOTBETCTBYIOIIETO 3aHATHS MM BHEAYJUTOPHO
oCcTIe HETO M CAaeTCs Ha IPOBEPKY MPEIo1aBaTelIio.

Ha kaxmom 3aHSTHHM CTYIEHTHI BBINOJHSIOT pabOTy B COOTBETCTBUH C €€ COJEPKAHWEM W METOJMYECKUMHU
YKa3aHUSIMH.

4.1.1.2. Kpumepuu oyenueanus

[Iporpammoii 3amranupoBano 15 mabopaTopHbix padoT. Ilo pe3yiapTaTaM BHITOTHEHHS KaXXI0W pabOTHI CTYJCHTOM
cocrapisgercs oryer. OTYeT Mo OMHOW JTabOpaTOpHOM paboTe oneHUBaeTCsA B 2 Oamwia. MTOroBwlil Oayn 3a JaHHBIA BUJ
TEKYyIIero KOHTPos (MakcumMyM 30 O6aiioB) CKJIaIbIBAaCTCSl U3 CyMMBbI 0aljIoB, HAOPaHHBIX CTY/IEHTOM B PE3yJIbTaTe CAa4YH
OTYETOB MO BCEM BBINOJIHEHHBIM JIA00OPaTOPHBIM paboTaM.

2 DaJ1a 3a KaXIbli OTYET 10 JIabOpaTOpHON paboTe CTaBUTCS, €CIIM OOYYArOLIMICS TPOJEMOHCTPHPOBAI B HEM
BBICOKMH ypPOBEHb BIIAJICHUSI TEOPETHYECKUM MAaTepHaJIOM [0 COOTBETCTBYIOILEH TeMe, HCIIOIb30Bal HaJ/Ie)KHbIE
WCTOYHHKH JIOTIOJTHUTENILHOIM MH(OpPMaINK; CTPYKTypa paboThl U IPUMEHEHHBIE METO/bI COOTBETCTBYIOT ITOCTaBJICHHBIM
3amadaM J1abopaToOpHOI paboOTHL; 00OPYIOBaHNE TIPU €€ BBHITTOJHSHUH HCIOIh30BaHO MPAaBUIBHO; HEOOXOIUMBIC 3HAHUS H
YMCHHS IIOJIHOCTBIO OCBOCHBI; pPe3yJbTaT J1a0OpaTOpHOW pabOTHI MOJHOCTHIO COOTBETCTBYET €€ IIesIM; HEOOXOIUMBIE
pacueTsl MPOBECHBI 1 HHTEPIPETHPOBAHBI IPAaBIIEHO, COCTABICHBI BCE HEOOXOANMBIC YPAaBHCHUS XUMUICCKUX PEAKIIHH.

1,5 6anna 3a xKaxxIpIi OTYET MO JTaOOPATOPHON pabOTe CTABUTCS, €CIIH OOYJAFOIIUICS MPOAEMOHCTPUPOBAT B HEM
BEICOKHH YpPOBEHb BIIQJICHUS TCOPETUYCCKHM MAaTEPHUAIOM IO COOTBETCTBYIOIIEH TeMe, HCIOIb30Ball HAallC)KHEIC
HUCTOYHUKH JOTIOTHHUTEIEHOW WHPOPMALNH; CTPYKTypa paboThl H MPUMEHEHHBIE METOABI COOTBETCTBYIOT ITOCTABICHHBIM
3ajia4aM J1abopaTopHOi paboThl; 000PYJOBaHKE MPU €€ BBIMOJHEHUH HCIOJIb30BAHO MPABUIBLHO; HEOOXOANMbIE 3HAHUS U
YMEHHSI MOJHOCTBIO OCBOEHBI; PE3yJbTaT JIAOOPATOPHOI pabOThI MOJHOCTBIO COOTBETCTBYET €€ LEJsiM; He0OXOIUMBbIe
pacy€Tel NPOBEACHBI U MHTCPHPETUPOBAHBI C OOITYCKOM HEOOJIBIITNX OHII/I6OK, KOTOPBIC YCTPAHAKOTCA CTYACHTOM IIpH
YKasaHWU Ha HUX, B COCTaBJICHUU HeO6XOI[I/IMI)IX ypaBHeHI/If/’I XUMHNYECCKUX peaKHHﬁ JOMMYyHICHBL HEOOIBIINE HETOYHOCTH.

1 6ann 3a KaxABIM 0oT4eT MO J1abOpaTOpHON paboTe CTABHUTCS, €CIH O0YJaroIIUiics MPOAEMOHCTPHUPOBAI B HEM
YAOBJICTBOPUTEIHHBIN YPOBEHb BIAICHHUS TCOPCTUYCCKHM MATCPHAIIOM IO COOTBETCTBYIOIICH TeMe, HE HCIIONB3Ys
HAyYHBIC WCTOYHHKH IOMOJHHUTCIGHOW WH(POPMANWHU; CTPYKTypa pabOTBl W TPUMCHEHHBIC METOIBI YAaCTUYHO
COOTBETCTBYIOT IIOCTABJIIEHHBIM 3ajauaM JiabopaTopHOil paboThl; 00OpyJIOBaHHME NpPU €€ BBIIOJHEHUH YaCTHYHO
UCIIONIb30BAHO MPAaBWIILHO; HEOOXOAWMBIE 3HAHWSI M yYMEHHs OCBOCHBI YaCTHYHO; Pe3yNbTaT JabopaTOpHOW paboThI
YaCTHYHO COOTBETCTBYET €€ IIeJsIM; HEOOXOIMMBIC PacdeThl MPOBEIECHBI M WHTEPIPETHPOBAHBI C JOIMYCKOM OIIMOOK,
KOTOpBIE CaMOCTOSTENHHO CTY/ICHTOM IIPH yKa3aHUHM HA HUX HE MCIPABIISIOTCS, B COCTaBICHUH HEOOXOIUMBIX ypaBHEHUH
XMUMHWYECKHUX PEaKINi JOMYIICHBI CEPbE3HBIE ONTHOKH.

0,5 6ayuta 3a KaXIBI OTYET 10 JJaOOPaTOPHO paboTe CTABUTCS, SCIH O0YUYAIOIIMICS MPOJSMOHCTPHPOBAI B HEM
OYeHb HU3KHWHA YPOBEHB BIAJCHHUSA TCOPETHUYECKUM MATEPHAJOM IO COOTBETCTBYIOIMIEH TeMe, HE MCIOIb30Bal NCTOYHUKH
JOTIOJTHUTEIBHON MHPOPMALINH; CTPYKTypa pabOTHl ¥ MPUMEHEHHBIE METOABI HE COOTBETCTBYIOT ITOCTABJICHHBIM 3a/1adaM
nabopaTtopHoii paboThl; 000pyJOBaHHWE TMPH €€ BBHITOJHEHHH HWCIOJIL30BAHO HE IMPaBWIBHO; HEOOXOIWMBIC 3HAHHS M
YMEHHS OCBOCHHI (hparMeHTapHO; pe3yabTaT JIAbopaTOPHOI paboTHl HE COOTBETCTBYET €€ LEeNsIM; HEOOXOIMMBIE PacyeThl
MIPOBEJICHBI C JIOIYCKOM I'pyOBIX OIIMOOK, HEOOXOJMMbIE YPaBHEHHUS] XMMUYECKMX PEaKLUil COCTaBIEHBI HE BEPHO.

0 6a110B CTYZEHT MOJTy4YacT 3a HEBBIIOJIHEHHE J1IA00PaTOPHOIl pabOTHI M OTCYTCTBHH OTYETA IO HEH.

4.1.1.3. Cooepocanue oyenounozo cpeocmea
Tema 1. OcHOBHBIE IOHSTHS 1 3aKOHBI XUMHUHU. XMMUYECKHE COSANHEHUSL.

Oruet mo nabopatopHoii padote 1. OnpeneneHne SKBUBAJICHTa METaLIA.
1. Onncanue xo/1a 9KCIEPUMEHTA T10 ONPE/CIICHUIO SKBUBAJICHTA METaJlIa.
2. Onmcanue YCTaHOBKH JUTS SKCIIEPUMEHTA 110 ONPEeTICHUIO SYKBUBAICHTa METaIlIA.
3. Teoperuueckue pacyeTsl, IO ONPEACICHUI0 SKBUBAIICHTHOI MacChl METaIA.
4. IpuBeneHne pacdeToB MO 00padOTKE Pe3yIbTATOB MPOBEICHHOTO SKCIIEPUMEHTA.
5. IlpuBeneHue pacyeTa OMMOKA IKCTIEPIMEHTA.
Ot4ert o nmabopaTopHoii padbote 2. XuMHu4Ieckre CBOUCTBA THIPOKCHIOB.
1. Onrcanue OCHOBHBIX CBOMCTB KUCIIOT. [IpuBeieHHe MOATBEPKAAIOIINX YPAaBHEHUH peakiuii.
2. OmcaHye OCHOBHBIX CBOICTB OCHOBaHUiL. [IprBeieHNe OATBEPKIAIONNX YPAaBHEHUH peaKuil.
3. Onucanue cBoMCTB aM(OTEPHBIX THAPOKCHIOB. [IpuBeIeHNE MOATBEPIKAAIOIINX YPABHEHU I PEaKIUiA.
Otuert o J1abopatopHoii padote 3. M3ydeHne CBONCTB KOMIUIEKCHBIX COCTUHEHUI
1. Onucanue 0cOOEHHOCTEH CTPOEHUS, CBOMCTB 1 AUCCOIMAIIMHA KOMITJIEKCHBIX COSTUHEHHMA.
2. TlpuBeneHue peaxiuii MOTy4YeHHS KOMIUIEKCHBIX COCAUHEHHH (110 WHAMBUAYAIBHOMY 3aJaHHIO JIA0OPATOPHOM
paboTEI).
3. IlpuBenmeHWe CXEMBI ITO3TAITHOIO OOPa30BaHUSA KOMIDICKCHOTO COCIAWHEHHS (110 WHIUBUAYAJIFHOMY 3aJaHUIO
nmabopaTopHOit paboTEI).
Ot4et o nadopatopHoii padote 4. OmpeneneHne MaccoBO# IO BENIeCTBA (JIIEMEHTA, PacTBOPA).
1. OmucaHue mporecca ONMpeaeNieHHss MaCCOBOH JIOJIM KOMIIOHEHTAa B CJIOKHOM 00pasiie (CMECH, pacTBOpE, CIOXKHOM
BEIIIECTBE).
2. IlpuBenieHNe pacyeToB IO ONPEIEICHNI0 MAaCCOBOM JIONM BellecTBa (110 MHAWBHIYATbHOMY 33aJaHHIO TAO0PaTOPHOMH
paboTshn)
Oryer mo naboparopHoit pabote 5. OnpenencHne W3OBITOYHOTO / HEAOCTATOYHOTO KOJMYECTBA BEIIECTBA; OMpPEIEICHHE
XapaKTePUCTHK BEIIeCTB (Macc, 00beMOB, MOJISIPHBIX MaCC, MOJISIPHBIX 00BEMOB) 10 YPABHEHHSIM PEaKIIUH.



1. Onncanme mpomecca onpeeneHns] KOMUIECTBA BEIIECTBA, ONPEICICHN H30BITOYHOTO U HEAOCTAIOIIETO KOJINIECTBA
BEIIIECTB B aHATM3UPYEMOIl CHCTEME.
2. [IpuBeneHne pacyeToB MO OMPEIESICHNIO0 XapaKTEPUCTHUK BEIecTBa (Macchl, 00beMa, KOHIICHTPAITUH ), HAXOIUMBIX C
HCTIOJIb30BaHUEM YPAaBHEHHUN peakiuii (0 MHANBUAYATIHOMY 3aIaHHIO JTab0opaTOpHOI paboThI)
Tema 2. CtpoeHHe aToMa ¥ XUMHUYECKasi CBS3b.
Otuer o nmabopaTtopHoii padote 6. MogenrpoBaHUe FITEKTPOHHBIX 000JI0UEK aTOMOB XHMHUYECKHX JIIEMEHTOB.
1. Omucanue mpaBHiI MOAEIMPOBAHUS JICKTPOHHBIX 00O0JIOYEK aTOMOB XMMHUYECKHX 3JIeMEHTOB (mpaBwuia ['yHna,
IMaynu, Kneukosckoro).
2. Mojenu 3IeKTPOHHBIX 000J0YEeK aTOMOB XUMHUYECKUX IJIEMCHTOB ([0 MHAMBUIAYAIBHOMY 3a/IaHUI0 JIAOOPATOPHOM
paboThr).
3. OnucaHne XMMHUYECKON aKTUBHOCTH aTOMOB (aHAIN3 CTETIEHEH OKUCIICHUS).
4. Onwucanue OCOOEHHOCTEH OJJIEKTPOHHOTO CTPOCHUS ONPE/IENICHHBIX aTOMOB (110 WHAWBUIYaJbHOMY 3aJaHHUI0
nmabopaTopHOil paboTEI).
Otuer no naboparopHoit pabore 7. MozenupoBaHue CTPYKTYPHBIX (OpMyN MOJEKy! BeulecTB. | mOpuau3anust aTOMHbBIX
opbuTanei u mpocTpaHCTBeHHAs (popmMa MOJIEKyII.
1. Ormcanue nopsaaKa u MPaBUI MOAETHPOBAHUS CTPYKTYPHBIX (OPMYIT MOJIEKYJI BEIIECTB.
2. Mopenu cTpyKTypHBIX (OpMYIT MOJIEKYJI BEIECTB (110 MHANBUAYAIHHOMY 33aHHUIO J1a00paTOPHOH paboTEhI).
3. OmpeznereHye THIIOB XUMHUYECKHX CBSI3€H B IIOCTPOCHHBIX MOAEIAX CTPYKTYPHBIX (pOPMYIT MOJIEKYIT BELIECTB.
4. Onucanue SBJICHUS THOPUAN3AIUN ATOMHBIX OpOUTasel U MOSICHEHHE €r0 XMMHYECKOTO CMBICTA.
5. OmnpezaeneHue THUMNOB THOPHUAM3ALMK M TPOCTPAHCTBEHHBIX (OPM MOJEKyN (10 HHIWBHUAYAJIEHOMY 3alaHHUIO
nabopaTopHOil paboTEI).
6. MopenupoBaHue MPOCTPAHCTBEHHBIX (HOpM MOJIEKyNn (0 MHAMBHAYaJIbHOMY 3aJaHUIO J1TaOOpaTOpHON paloThI),
IIPOTHO3UPOBAHUE CBOICTB COOTBETCTBYIOIIUX UM BEILIECTB.
Tema 3. 3aKOHOMEPHOCTH MPOTEKaHNS XUMUIECKUX TTPOIIECCOB.
Ortuer no naboparopHoii padbote 8. OnpeneneHue TerIoBoro 3Qdekra peakuu HeHTpaIu3anny.
1. IlpuBecTH pacyeThl M3MEHEHHS SHTAIBINM peaknui, UX TemioBoro 3ddexra (M0 HMHIMBHIYAJILHOMY 3aJaHUIO
nabopaTopHOii paboTHI).
2. OnmcaTh 3Tanbl 3KCIEPUMEHTa 10 OMNPEISIECHHIO TEIUIoBOro 3((eKTa peakuuy, CTPOCHHE SKCIEPHUMEHTAIbHON
YCTaHOBKH.
3. IlpuBecTr pacueTsl O pe3yabTaTaM 3KCIEPUMEHTAIBHBIX ONPEICICHHUMH.
4. PaccunTaTh OMIMOKY OITBITA.
Otuert o abopatopHoii padore 9. Onpenenenune GakTOpoB, BAMSIONIMX HA CKOPOCTh PEAKIIUH.
1. Onmcath SKCHIEPUMEHTAIBHBIC YCTAHOBKH JJIS1 U3YUSHHSI CKOPOCTEH PeaKIuii.
2. Onmcath 3Tanbl OCYIIECTBICHUS YKCIIEPHMEHTA.
3. IlpuBecTr ypaBHEHHUS peaKIii, COOTBETCTBYIOIINX IKCIIEPUMEHTY U YPaBHEHHS CKOPOCTEH 3THX PEeaKInii.
4. BBISBUTB M ONUCATh MEXaHU3M AEHCTBUS (PaKTOPOB, BIMSIOMINX Ha CKOPOCTh PEaKIni.
Ortuer no naboparopuoii padote 10. Onpezenenue HarpaBIeHHH CMEIIEHHS XHMUYECKOTO0 PABHOBECHS
1. Onncanue SKCIepUMEHTAIBbHBIX YCTaHOBOK JJISl U3yYESHUS! XUMUYECKOTO PAaBHOBECHSL.
2. OnmcaHue 3TarnoB OCYLIECTBICHUS YKCIIEPUMEHTA.
3. IlpoBeneHne SKCIICPUMEHTOB U IIPUBE/ICHHE YPaBHEHUH peakinii, COOTBETCTBYIOIINX HKCIIEPUMEHTY U YpaBHECHUIA
KOHCTAaHT XUMHUYCCKOT'O paBHOBECHUA DTUX peaKuuﬁ.
Tema 4. PacTBOpBI.
Ot4er o nmabopaTtopHoii padote 11. M3ydeHue cBOCTB pacTBOPOB.
1. CpaBHHTH CBOWCTBA 1 OCOOCHHOCTH MOJTYUCHHSI HEHACKHIICHHBIX, HACBIIICHHBIX 1 TIEPECHIIIEHHBIX PACTBOPOB.
2. OOBSICHUTH BBIOOP HAWIYUIIEr0 PAcTBOPHUTENSA (M3 TPeX NPEIUIOKCHHBIX) AT PACTBOPEHUS OIPECICHHOTO
BeliecTBa (M0 WHAWBUAAYAIEHOMY 3aIaHHUIO Ta00paTOPHOI paboThI).
3. OOBsiCHUTH OCOOCHHOCTH TIOJNy4eHUS] W HaOJIOJaeMble pa3jiMuvs B HMOHHOM M MOJICKYJISIPHOM pacTBOpax,
MIPUTOTOBJICHHBIX U3 OJHOT'O HCXOJHOTO PacTBOPSIEMOTO BELIECTBA.
Ortuet o 1abopaTtopHoit pabore 12. [IpuroToBiaeHrne pacTBOPOB 3aaHHON KOHIIEHTPAIIHH.
1. Onucanue nopsaKa JeHCTBUN M IPaBUJI IPUTOTOBIICHHSI paCTBOPA U3 UCXOIHOTO TBEP/IOTO BEIIECTBA.
2. [IpuBeneHue pacueToB 10 MIPUTOTOBIICHUIO PACTBOPA 33aHHOI KOHLIEHTPAILUH U3 HCXOTHOTO TBEPAOTO BEIECTBA.
3. OueHka pe3yNibTaToOB MPUTOTOBJICHHS PAaCTBOpa 3aaHHOW KOHLEHTPAlMM W3 MCXOJHOTO TBEPIOrO BEIIECTBA IO
apeoMeTpy; oNpeeseHne OMNOKN IIPUTOTOBICHHH.
4. Onncanue nopsaKa JeWCTBUI M TIPaBHII IIPUTOTOBIICHHS PaCTBOPA U3 UCXOIHOTO JKHJIKOTO BEIIECTRA.
5. IlpuBeneHune pacueToB 10 NPUTOTOBIICHUIO PACTBOPA 331aHHOW KOHILIEHTPAIIMH M3 HCXOJHOTO HIKOTO BEIIECTBA.
6. OueHka pe3yJbTaTOB NPHUTOTOBJIECHHUS PacTBOPA 3aJaHHON KOHIEHTPAIMM M3 MCXOIHOTO XHMIKOTO BEIIECTBa II0
apeoMeTpy; oNpe/esieHne OIUOKN IIPUTOTOBICHHH.
Ortyer no naboparopHoii padore 13. O0HapyxeHHe GaKTOPOB, ONPEAEISIONINX JUCCOLUALINIO BEIIECTBA.
1. Oncanue mpoIeccoB JUCCOLMAITUH BEIIECTB ¢ KOBAJICHTHOM MOJISIPHON M HOHHOMW CBS3SIMH.
2. IlpuBeneHne ypaBHEHHI IMCCOIMAIIMHI BEIIESCTB MO 33/1aHKUAM JIaDOpaTOpHO# paboThI.
3. Onucanue GakTOpOB M MEXAHU3MOB MX JACHCTBHS Ha yCHIIEHUE / OCTa0JICHIE TUCCOIUAIINH IIEKTPOIUTOB.
4. TlpuBeneHne KOHCTAHT AWCCOLMAIMU AJSI PACTBOPOB CINAOBIX AIEKTPOIMUTOB, ONMHCAHHE MEXaHU3MOB CMEICHMS
PABHOBECHS C LIENIBI0 YCUIICHUS! / OCIAOICHNUS X AUCCOIMAIINN.



Oryer o mabopaTtopHoit padore 14. 'maponms.
1. IlpuBeneHyre MOJIEKYIISIPHBIX, MOHHBIX U PE3YJIbTUPYIOLINX YPAaBHEHUH THIPOJIM3a COIEH.
2. OnpeeneHue TATIA THAPOIIN3a COJICH.
3. OmnpenesieHre peakiuu CpeIbl PaCTBOPOB COJICH.
4. Onwmcanue MexaHW3Ma JeHCTBHA Oy(epHBIX pacTBOPOB, INPHBEICHHUE pPE3YNbTAaTOB OIBITA, ITOATBEPIKITAIOIIIX
OydepHy0 eMKOCTh OY(pEepHBIX paCTBOPOB.

Tema 5. OCHOBBI AIEKTPOXUMUH.

Oruet mo nadopatopHoii padote 15. CocTaBneHre ypaBHEHUI OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
1. IlpuBecTH CXEMBbl OKHCIIHUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUN (10 HMHIUBUIYAJIHLHOMY 3aJaHHUI0 JIAOOPATOPHOM
paboTsr).
2. OHpeﬂeHI/lTb CTCIICHU OKUCJICHHSA aTOMOB B MOJICKYJIaX, COCTAaBUTDH MOJYIPOUECCHI OKUCICHUSA U BOCCTAHOBJICHUS,
OIPEJETIUTh OKUCIUTENb U BOCCTAHOBUTEIb.
3. Onpenenuts K03 (HUIHCHTH B OKHCIUTEIHHO-BOCCTAHOBUTEIEHBIX PEAKITHSIX.
4. Yka3aTh TN KOXIO0H pa30rpaeMoil OKHCIATEFHO-BOCCTAHOBUTEIFHON pPEaKIIUH.
5. Onpenenuts DJIC OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH, MOSCHUTh WHTCHCHUBHOCTh WX IPOTEKAHUS II0
3HaueHusM DJ[C.

4.1.2. [InceMeHHOE JOMAaIIHee 3aJaHue

4.1.2.1. Ilopsi0ok nposedeHus u npouedypa OueHUBAHU:

Pa3HOBHIHOCTEH pacUCTHBIX XHMHUYECKUX 3a7ad4 MHOXKECTBO, IMOITOMY KaXIOMy OOydYaroIIeMycCsi HEOOXOAUMO
BI)Ipa6OTaTI) WHAWBUAYAJIbHYIO CTPATCIrui0 HUX PCIICHUA, OCHOBBIBAACH Ha aJIrOpUTMax PCHICHUA THUIIOBBIX 3ajad II0
paccMmaTpuBaeMoil Teme.

Pemenue THUMOBBIX 3aaa4 II0 Ka)KI[Oﬁ TEMC Ipeiaracrtca Ha JCKIIMOHHOM WU na60paTopH0M 3aHATHHU (B
3aBHCHUMOCTH OT TeMbl). [Tocie ocBOCHHS pelIeHHS THIIOBBIX 33124 (TI0 pACCMOTPEHHOMY aITOPUTMY), CTOUT IPUCTYIATh K
PEIICHHUIO 3a7ad C YCJIOKHCHUSMH B YCIIOBHH IJIH pemicHWH. ECIIM OCBOCHHE AJTOPHTMOB PEUICHHS THIOBBIX 3aJa4
SIBIIICTCS  YPOBHEM, OOS3aTCNBHBIM JIJIS JTOCTHIKCHHS BCEMH CTYICHTAMH, TO pCIICHHE YCIOXHEHHBIX 3a1a4
pacrpenenseTcs 1o KeJIaHUIo.

Jis popMupoBaHUs YCTOWYHBEIX YMEHUN U HABBIKOB HY)KHBI MHOTOKPATHBIC TIOBTOPHI B PEIICHUH 33189, [IO3TOMY
MIPUBETCTBYETCSI CAMOCTOSTEIEHBIN TIOUCK M PEUICHHE 3a/1a4 HA 33JaHHYI0 TeMy (IOMOJHHUTENEHO K PACCMATPUBACMEIM B
AyIUTOPHH H MIPEUIOKEHHBIX MIPEIoIaBaTeseM Uil CAMOCTOSTEIHHOTO PEIICHH)

[TuceMeHnHOE HOMaIIHee 3aJaHHe BHITOMHACTCS CTYACHTAMH 10 BapHaHTaM, B OT/ACIbHOIN TOHKOH TeTpasi.

BrImonHeHNe THCEMEHHOTO JOMAIITHETO 3aaHHs IPOUCXOANT Ha MPOTSHKEHUH BCETO CEMECTpa, 10 Mepe M3yUeHHS
Ha ayJUTOPHBIX 3aHATHAX COOTBETCTBYIOIIMX BOTIPOCOB. 3aKOHYECHHAS paboTa CHAeTCs MPEIoAaBaTeNi0 HA MPOBEPKY HE
MO3/IHee, 9YeM 3a S5 JHS 10 IPOBEICHHS YK3aMeHa.

4.1.2.2. Kpumepuu oyenueanus

B kaxnoM BapuaHTe MUCHMEHHOrO aomainHero 3amanus — 20 BompocoB (3amaHuil Wiy 3amgad). 3a KaKAblid
NpaBWIBHBIA 0TBEeT Hauucnsercs 1 6amna. Mroro 3a paboty cryneHT MokeT nomyuuts 20 6asos.

1 Gann 3a KaxkaOe 3aJaHWE CTABUTCS, CCIU OOYYAIOUIMICS BBINOJHIJ €r0 NPaBWIBHO WIHA JOMYCTHI
HE3HAYUTEIILHBIC ONIMOKU, KOTOPBIC IPU OOHAPYKCHUU CAMOCTOSTEIHFHO WM YKa3aHUU Ha HUX MpPEnoaBaTeieM ObICTPO U
MPABUJIIBHO YCTPAHIIL.

0 6anI0B 3a KaXIOC 33JaHHE CTABUTCS, €CJIM OOYYAIOIIMUACS HE BBIMOIHHUII 33JaHKE, BBIMOJIHWI €r0 MEHEE, YeM
HATIOJIOBMHY WM TOITYCTHII IIPH €r0 BHIIOJHEHUH CEPHhE3HBIC OMINOKH.

Jomyckaercs BRICTaBlIeHHE 0auta, coctapistomero 50% ot makcumansHoro (T.€. 0,5 6aia 3a oTAeIpHOE 3a1aHIe),
IIPU YCJIOBUH, YTO YYAIIUMCS XOPOIIO BBITIOJHEHA OOJbINAs 4YacTb 3aJaHHS M MMEIOTCSA IPOOJIEMBI C BBHIIOJHEHHUEM
OCTaBIICWCS YacTH 3aJaHus, HE yKa3aHbl HeOONbInWe (HENMPUHIUIHAIBHBIC) NEHCTBHS OCYIIECTBICHHS OCHOBHOTO
pacueTa, IpuBe/IeHA HE TIOJTHAS MHTEPIPETALHNS TTOIYIEHHOTO Pe3yIIbTaTa.

4.1.2.3. Codepacanue oyenounozo cpeocmea

Hiwkxe npuBeneHbl GOPMyYIUPOBKH 3aaHHMH.

1. OmpenenuTh 00beM U MacCy rasa, BBIICIUBIICIOCS B PEAKIUH B3aUMOJCHCTBUSA 5 T cepebpa ¢ 50 mu 72%
pacTBopa CepHOU KUCIOTHI.

2. OnpeaenuTs MaCCOBYIO OO KPUCTAJUTM3AIMOHHON BOIBI B KPHCTAJLIOTHIPATE JKEJIE3HOTO KyIopoca.

3. OmpenenuTh 3KBHBAJCHTHYIO MAacCy CEpHOM KHCIIOTHI, ydacTByromie## B coctaBe 100 w1 pactBopa
KOHLEHTpauuen KucioTel 1M B peakunu HeiTpanuzauuu ¢ 50 Ma 2M pactBopa rUAPOKCH 1A Kajusl.

4. Yka3aTh 4YHCJIO TPOTOHOB, HEHTPOHOB M 3JCKTPOHOB aToMa XHUMHYECKOI'O JJIEMEHTa IO HoMepoMm 26.
OnpenenuTs KOJIWISCTBO BaJCHTHBIX AJIEKTPOHOB 3TOTO aTOMa, 3aIliCcaTh SJCKTPOHHO-TICCUHBIC H IICKTPOHHEBIC (DOPMYIIBI
pacrpeneieHusl ero BaJCHTHBIX JJIGKTPOHOB B OCHOBHOM M BO30YXIECHHOM COCTOSHHH, yKa3aTb Ha OCOOCHHEIC
ANEKTPOHHBIC COCTOSHUS, ONIPEACIUTh BCE BO3MOXHBIC CTEICHH OKHUCICHHS PacCMaTPUBAacMOI'0 aTOMa XHMHYECKOTO
aneMenTa. ONpeneNuTh M0 3JICKTPOHHO-TICCUHON (QOopMye MPUHAIICKHOCTh aTOMa K OINPEISICHHOMY AJIEKTPOHHOMY
CEMEHCTBY; ONPENEIUTh MPHHAIICKHOCTD DIIEMEHTa K MeTajlIaM / HemeTaiuiaM (B5I00p 060CHOBATH!).

5. a) 3apucoBats 0Opa3oBaHHE MOJEKYJIBI IIHAHOBOOpOa Mo Meroay BC; 6) ompenenuTs MONSIPHOCTH MOJIEKYI
CEpOBOIOPO/A U AUOKCH A YIIICPOIa, MOATBEPANTh CBOE PEIICHHUE.

6. 3apucoBaTh CTPYKTYpHYIO (hopMyiTy THAPOCYIb(aTa HATPUS M TUXPOMaTa Kalusi, ONPEACTUTh TUIIBI BCEX CBS3CH
B MOJICKYJIE.



7. OnpenenuTh TAN THOPUIU3AIMN aTOMHBIX opOuTaneit atoma ¢ochopa, odpasyromero monekyny gochuna u ee
MIPOCTPAHCTBEHHYIO (hOpMY.

8. OnpenenuTh KOHIEHTPAMIO PacTBOPA, €CIIM W3BECTHO, YTO OHO MPHUIOTOBIEHO M3 50 T BOABI U 5 T TOPBKOH
comn?

9. Ckoubko Ta3000pa3HOTO XJIOPOBOAOPOIA TOTpedyeTes At mpuroToBieHus 100 Mt pacTBOpa CONMSHON KUCIOTHI C
KoHUeHTpauuel 1,5 M.

10. CkoslbKO KOHIIEHTPHPOBAHHOW CEPHOI KHCIOTHI M BOABI MOTpedyeTcs st npurotosienust 500 mi pactopa 15
% KUCIIOTHI.

11. M3BecTHO, 4TO Ha OCylleCTBIEHHE peakuuu mexay 10 r kapOoHara KaibLUs M COJITHOM KHCIOTOH OBLIO
HCTpadeHo 73 Ml pacTBopa KUCIOThl. KakoBa mponeHTHas U MOJISpHas KOHIIEHTPAIUs pacTBOPa KUCIIOTHI?

12. Onpenenuts pH 120 M1 pacTBOpa JIMMOHHOM KUCIIOTHI C KOHLEHTpAI[MeH KUCIOTHI 3%.

13. Onpenenuts pH pacTtBopa mocie npoTekanusi B HeM peakuu Mexay 100 M1 HaChIIIEHHOTO TP H.y. pacTBOpa
ruapokcuaa kanpuus 1 70 mu 0,5M pacTBopa CoNTHOM KHCIOTHI?

14. Omnpemenutes m3MmeneHue pH cranmaptHOTO (QochaTHOrOo OydepHoro pacreopa odvemom 350 M mpu
no0aBICHIH K HEMY 55 MJI pacTBOpa eIKOTo HaTpa ¢ KoHIeHTpanuei 0,3M?

15. 3anmcate ypaBHEHHS THAPOIN3a TIOOBIX CPEIHHUX COJEH NBYX M TPEXBAJIECHTHOTO >Kele3a W ompenenuts pH
pacTtBopa.

16. Tlonp3ysich CIpaBOYHBIMHM JAHHBIMH OIPENCIUTH TEIUIOBOM S((QEKT peaknuu, NPOXOIsIeil MexIy
THIPOKCHIOM AJTIOMHMHHUS M SKBUBAJIEHTHBIM KOJMYECTBOM COJITHOW KHCIIOTHI.

17. He npon3BoAs BEIYUCICHUH ONIPEIEINTh 3HAK U3MEHEHHSI SHTPOIIMH PEaKINH Pa3I0KeHU HUTpaTa MeIu.

18. Tlo 3Haky wu3MeHeHHs OJHepruu [u0OOca peakumud u3 3anaHus 18 onpenenuTh BO3MOXKHOCTH €€
CaMOIPOM3BOJIBHOTO NMPOTEKaHU IIPU H.y. U Iipu TemiepaTtype 120 rpagycoB. Onpenenuts TeMiepaTypy, Ipu KOTOPOH 3Ta
peaxIys epecTaHeT MPOTeKaTh CaMOIIPOU3BOJIBHO.

19. MeronoM 3JEKTPOHHOTO WIJIM BIICKTPOHHO-MOHHOTO OajlaHca paccTaBUTh KOX(DQUIMEHTH B ypaBHEHHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON PEaKIMU MEX/ly aJIFOMUHUEM M KOHLICHTPUPOBAHHON CEPHON KHCIIOTOM.

20. 3amcaTh ypaBHEHHE CKOPOCTH PEAKIMK OKUCIICHHUSI MOHOOKCH/IA YIJIEPO/ia U OIIPEAEIUTh €€ H3MEHEHHE, €CIIH:

a) YBEJIMYNTH KOHLEHTPAIMIO UCXOIHBIX BEIIECTB B 2 pa3a;

0) cHU3UTH naBieHue B cucrteme 1o 0,5 armocdep?

4.2. OueHoYHbIe cpecTBA MPOMEKYTOUYHOI aTTecTaluM

4.2.1. 3auem

4.2.1.1. ITopsiok MpoBeaeHUSI.

[o aucrwIIMHE MPEeTyCMOTPEH 3a4eT, KOTOPBIi IPOBOJAUTCS B YCTHO-TIMCEMEHHOH (opMme mo Omneram. B kaxkmom
outeTe 1Ba BOmpoca.

3aueT HaleleH Ha KOMIUICKCHYIO TPOBEPKY OCBOCHHS YyYAIIUMHCS OCHOBHOTO COJIEPKAHWS IUCIUTUIMHEI.
OOyuaromuiics mojydaer OWjeT ¢ Bolpocamu (3aJaHUSIMH) W BpEeMs Ha IOJATOTOBKY. 3adeT IPOBOIMTCS B YCTHOM,
MUCBMEHHOW WJIM KOMIBIOTEPHOU (hopme. OlLieHHBAETCsS BIAJICHHE MATEPHAJIOM, €r0 CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTH
MIPUMEHSTh HY)KHbIC 3HAHMS, HABBIKK M YMCHUS TIPHU aHAIKU3E MPOOJIEMHBIX CUTYaIlUil U PEIICHUU MPAKTHYCCKUX 3aaHUH.

4.2.1.2. Kpurepun oneHUBaHHS.

VY CTHBIH OTBET Ha TEOPETUUECKHUI BOIIPOC MO KYPCY TUCIIUILIHHBI:

24-30 6a/1510B CTABUTCS, €CJIM 00yYAKIIHNIICSA IPOIEMOHCTPUPOBAIT BCECTOPOHHEE, CHCTEMATHYCCKOE U TITyOOKOe
3HaHUC YYEeOHO-IPOTrPaMMHOIO MaTepHualia, YMCHHE CBOOOJHO BBINMOJHATH 3aJaHUs, MPEIYCMOTPCHHBIC MPOrPaMMOM,
YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JIOMIOIHHUTEIBHOM JTUTEPaTypOid, PEKOMEHIOBAHHOM MPOrPaMMOM JIUCIUILIHHEI,
YCBOWJI B3aUMOCBSI3b OCHOBHBIX TOHSTHI JUCUUIUIMHBI B WX 3HAYCHUM U1 NpUOOpeTaeMoil mpodeccuu, MpOsSBUI
TBOPYCCKHE CIOCOOHOCTH B TOHUMAHHH, H3JI0KCHUH U HCIIOJIb30BAHUN Y4€OHO-TIPOrPaMMHOI0 MaTepHara.

16-23 6amn0B CTABHTCH, €C/IM OOYYAIONIUCH TPOJCMOHCTPHPOBAN IOJHOC 3HAHHE Y4eOHO-TIPOTrPaMMHOIO
MaTepuaia, YCHEIIHO BBIIONHII IPEIyCMOTPEHHBIE TIPOTPaMMOW 3aJaHUs, YCBOWJ OCHOBHYIO IUTEpaTypy,
PEKOMEH/IOBAaHHYIO MTPOTPAMMO AUCITUILIMHEI, TOKa3aJl CHCTEeMaTHUECKUI XapakTep 3HaHUH MO AUCIHUILINHE U CIIOCOOCH
K HX CAaMOCTOSTEILHOMY TIOTIOJIHCHHI0O W OOHOBJICHHIO B XOJ€ JallbHEHIIeH ydeOHOW paboThl W TMpodheCcCHOHATHHOU
JIESITETTFHOCTH.

8-15 0aJI0oB CTAaBHUTCS, €CJIM OOYyYaIOIIUiics MMPOICMOHCTPUPOBA 3HAHHE OCHOBHOIO Y4YeOHO-IIPOrPaMMHOTO
Marepuaia B o0beMe, HeOOXOAMMOM ISl JajbHeHmeld y4eObl W MpencTosimeld paboThl Mo MPOQEecCHH, CIPaBHICS C
BBIMIOJIHCHUEM 3aJ[aHUM, MPEIyCMOTPCHHBIX IMPOTPaMMOW, 3HAKOM C OCHOBHOW JIUTEPaTypO#, PEKOMCHIOBaHHOM
MPOrpaMMOl JAHMCIUILINHEI, JOMYCTHJ IOTPEIIHOCTH B OTBETC HA JK3aMEHE M IPU BBHIMOJHCHHH JK3aMCHAIIMOHHBIX
3aJlaHui, HO 00J1a1aeT HeOOXOAUMBIMU 3HAHUSMU JJIsI KX YCTPAHEHUS 1O/ PYKOBOJICTBOM IMPEIIOAaBATEIIS.

0-7 6annoB cTraBUTCS, €CJIM OO0YYAIOIIHIICH MPOJCMOHCTPHPOBAJ 3HAHWE OCHOBHOTO Y4YeOHO-IIPOTPaMMHOTO
MaTepuaia B o0beMe, HEOOXOAMMOM IS JalbHEHIIeH ydeObl W MpencTosiield paboThl MO0 MpOQecChu, CHPABUICS C
BBIMIOJIHCHUEM 3aJ[aHUN, MPEIyCMOTPCHHBIX IMPOTrPaMMOW, 3HAKOM C OCHOBHOW JIUTEpaTypoOil, PEKOMCHIOBaHHOM
MIPOTPaMMOI AWCIUIUINHEI, JOIYCTHI IOTPEIIHOCTH B OTBETE HA HJK3aMEHE M IPH BHINOJHCHHH 3K3aMEHAIIMOHHBIX
3aJaHui, HO 00J1a1aeT He0OXOANMBIMU 3HAHUAMH JJISI UX YCTPAHEHUS IO PYKOBOJCTBOM IIPETIOAaBATENS.

XuMudeckas 3ajgaya:



16-20 6a10B CTAaBUTCS, €CJIM 00YYAIOLIMIACH B PCIICHUM 331aYd JACMOHCTPHUPYET TOYHOE IMOHUMAaHHE 3aIaHMs,
MIPEACTaBIIET TOMHOE W PA3BEPHYTOE pPEIIeHHWE 3aJadl, KOMMEHTHPYET CII0OCO0 ee PemIeHHs, NPH MOSACHCHWH CBOWX
JIEHCTBUH JIOTUYHO M3JIaraeT MaTepHall, IPHBOANT IPABIIIbHBIC YPABHEHUS PEaKINil U CXeMBI XUMHUUECKUX MPOIIECCOB.

11-15 6anasoB craBuUTCS, €CJH OOydalolMiics B PENICHWH 3aJadd JEMOHCTPUPYET HETOJIHOE IMOHUMAaHUE
HEKOTOPBIX €€ COCTABIIIIONINX, MPUBOAUT apryMEHTHI, HE MMEIOIINE HETOCPEACTBEHHOTO OTHOIICHHE K TeMe 3a/aHus,
MIPUBONT HEIMOJIHOE WJIM HEIOCTATOYHO Pa3BEPHYTOE PEUICHHE 3a/a4d, IPU OOBSCHEHNH BBEIOPAHHOTO CIOCO0a PEeIICHHS
NIPUCYTCTBYET HAapyLICHUE JIOTHKH, NIPH yKa3aHUH Ha OIIMOOYHbIE AEHCTBUS OBICTPO UCTIPABISIET UX, IPUBOJUT YPABHEHHUS
PeaKLuil 1 COOTBETCTBYIOLIMX XMMHUUECKHX MPOLIECCOB, JOMYCKasi B HUX HEOOJIbIINE HOTPELIIHOCTH.

6-10 G6annoB craBUTCH, ecJH OOYYAIOIIMIICSI B pEIICHUE 3aJaydl BKIIOYacT MH(POPMALMIO, HE HMEIOIIYIO
OTHOUIEHHS K TEME 3aJaHusl, BEIOpaHHBIA CIIOCOO PELICHUs M MOJTYYEHHBIA Pe3ysIbTaT He 00BSICHIETCS, HE aHAIM3UPYETCH,
HE OLICHUBAETCS; MPH MOSCHEHHH DJIEMEHTOB BBINOJIHEHHS 3aJaHUSl TEOPETUUECKHE ACTIEKThl COOTBETCTBYIOIIEH TEMBI
NPaKTHYECKH HE PacCKpPBIBAIOTCS, IPOLECC pPEIICHHs HETOYHBIH, HO B HEM BCE-TaKM MPUCYTCTBYET HAy4Has JIOTHKA,
YpaBHEHHSI PEaKIIUK M CXEMbI XUMHYECKIX IIPOIIECCOB MPUBOISATCS C CEPhE3HBIMHU OIMIHOKAMHU.

0-5 6a/sI0B cTaBHTCS, ecJIM 00YYAIOIIMIiCS B PELICHUM 33[a4ll HE PACKPBIBAET €€ TEMbI, MPOLECC €€ PEIIeHHUs
HETOYHBIM WJIM HENPaBUJIBHBIA, B JEHCTBUAX OTCYTCTBYET JIOTHKA, YPABHEHUS PEAKIIMHA M CXEMBI XUMHUUECKUX IPOIIECCOB
00 HE MPUBOAATCSA, JTHOO cofepKaT rpyOeHIe OmMOKY.

4.2.1.3. OnleHo4YHbIE CpeacTBA.

1 yacmo 6unema: ycmuolit omeem Ha meopemuiecKuil 60npoc
1. 3aKoHBI CTEXHMOMETPUH: 3aKOH COXPAaHEHUS MacChl, 3aKOH KPaTHBIX OTHOLIEHWH, 3aKOH HMOCTOSIHCTBA COCTaBa, 3aKOH
9KBUBAJICHTOB, 3aKOH ABOT'aJIp0, 3aKOH IMPOCTHIX 00bEMHBIX OTHOILEHHUH.

2. DNeKTpoHHOE CTpoeHue aroma. KBaHTOBBIC Ynciia: rinaBHoe (n), opoutansHoe (1), MarautHOe (ml), crimHOBOE (MS).
[Mpunnwmn [Maynu, npasuiio I'yana, npuHIUI HanMeHbInei sHepruu (npaBmio Kineukosckoro). CTpoeHue siipa aToma.

3. Ilepuoauuecknii 3akon u cucrema J[.1. MenneneeBa. CoBpeMeHHast popMyHpoBKa NMEPUOIMIECKOTO 3aKOHA.
CrpykTypa NEepHOIUYECKON CHCTEMBI. [lepnoaMdHOCTH CBOMCTB aToMa. ATOMHBIE paAWyChl. DHEPTHsS HOHH3ALUU.
DHeprus CpoACTBa K 3JICKTPOHY. DICKTPOOTPUIIATEITHHOCTS.

4. Xumraeckast cBs13b. KoBaneHTHas cBsI3b. HackmaeMocTs, HallpaBIeHHOCTD, ITOJIIPHU3yEeMOCTh KOBAJICHTHOM CBS3H.
Merton BaeHTHBIX cBsizelt (MBC) u meton monekymsipabix opoutaneit (MMO). Monnas cBsa3b. BomopoaHas cBA3b.

5. KoopnuHannoHHbIe coeqMHEHN. BHEIIHAS 11 BHYTpEeHHHE Cephl KOOPAWHAIIMOHHBIX COSAHHCHHH.

DNEeKTPOTUTHYECKAs] AUCCONUAINS KOOPIMHAIMOHHBIX COCTUHEHWH. 3HAUCHHE MPOIECCOB KOMIUIEKCOOOpa30OBaHUS B
XMMUU ¥ OHOJIOTHH.

6. OCHOBHBIE TepMOANHAMUYECKHE (DYHKIIMH COCTOSIHUSI CUCTEMbI. BHYTPEHHSISI SHEPTHsl CUCTEMBI. DHTAIBINS U TEIJIOBOU
3¢ GEeKT peakiuu.

7. DHTpOIUS U CTENEHb YHNOPSIOYEHHOCTH cucTeMbl. JHeprusi [ mb0ca kak KpuUTepuii BO3MOXKHOCTH CaMOITPOU3BOJILHOTO
OCYIIECTBJICHUA XUMUYCCKUX ITPOLECCOB.

8. CKOpoCTh XUMHUECKUX peakluil. [ OMOTeHHbIE U TeTepOreHHbIE PeaKuu. 3aKOH ASHCTBYIOIINX Macc.

9. ToHATHEe 00 aKTUBHBIX MOJICKYJIaX WM JSHEpPrHs AaKTUBAI[MH. 3aBHCUMOCTh CKOPOCTH PEaKIMH OT TEMIIePaTypEI,
TemnepaTypHelii  kKod(dunuent. I[lorstne o memHOW peakmun. Katamu3. BrusHme kaTamu3aTOpoB Ha CKOPOCTh
XAMHUYIECKHN peakuu. POk KaTammu3aTopoB B OMOJIOTHYECKUX MPOIIECCax.

10. Xummnueckoe paBHoBecue. KoHcranTa xumuueckoro paBHoBecus. Ilpunuun Jle-Illatense. CMenieHne XUMUUECKOTO
paBHOBECHS.

11. Boga. lucniepcHble cucTeMbl. B3BecH, KOJUTOMIHBIC CHCTEMBI, HCTHHHBIC PaCTBOPHIL.

12. ®u3uKo-XUMHUIECKHE CBOWCTBA pa30aBIeHHBIX paCTBOPOB: OCMOC, KPHOCKOITHS, 30yIITHOCKOIHSI.

13. Dnexrtponutuueckas auccouuarnus. CymHOCTh Teopud. MeXaHW3M JUCCOIMAIMKA BEUIECTB C Pa3sHBIM THIIOM
XUMHUYecKo# cBsizu. CreneHs aucconuanun. CHIIbHBIC U CIa0bIe AJIEKTPOJIUTHI.

14. NonHoe npou3sBeieHre BOabl. BogopoaHbiid mokazatens, pH.

15. Tunponus coneit. Koncranra runponuza. @akTopsl, CMEMIAIONINE PABHOBECHE THIPOJIH3A.

16. OKHCIUTENLHO-BOCCTAHOBUTENIbHbIE peakiuu. Kiaccudukanus OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIH.
BoccranoBuTenu u okucauTeM. MeTobl 3IEKTPOHHOTO U 3JIEKTPOHHO-HOHHOTO OajlaHca.

17. DOnexTpoXUMHYECKHH psAj HampsokeHUM MeTamnoB. CrTaHAapTHbBIE 3JEKTPOIHBIE MOTEHIMANbl. [ anbBaHMYECKHH
JJIEMEHT.

18. DyeKTpoiM3 KaK OKHCIMTEIbHO-BOCCTAaHOBHUTENBHBIN Ipolecc. OJEKTPOJIN3 paciUlaBOB. DJEKTPOJIU3 BOJHBIX
pacTBOPOB. DJIEKTPOJIN3 C PACTBOPUMBIM aHOJIOM.

2 yacmo 6unema: Xumuueckas 3aoava

1. CocTaBpTe ypaBHEHHE HEOOPATHMOI XUMHUECKOW PEaKIINK B3aMMOICHCTBHS PACTBOPUMOTO JBYKHCIOTHOTO OCHOBAHUS
C OJJHOOCHOBHOM KHCJIOTOH M OIpeAeNTe Maccy 00pa3yronieiicss BOIBI, IPH YCIOBHUH, YTO PACTBOP OCHOBAHMS OBLIT MacCOM
150 rpamm ¢ mMaccoBod foneit ocHoBaHHA 17%, a pacTBop KHcIOTHI 00beMoM 200 M M KOHIEHTpanued Kuciotsl 1,5
MOJTB/II.
2. OcymiectBute pa3dop XxuMu4eckoro >memMenTa Nel7 mo cxeme: 9UCIIo MPOTOHOB, HEUTPOHOB U AIIEKTPOHOB, KOJIIMIECTBO
BJICHTHBIX 3JIEKTPOHOB, J3JEKTPOHHO-SYEEYHas M OJIEKTPOHHAs (OPMYJbl BaJCHTHBIX O3JEKTPOHOB OCHOBHOI'O U
BO30YXKJICHHOTO COCTOSIHUII, BO3MOXKHBIE CTENEHU OKHCICHUS, NPUHAUIEKHOCTh K JJIEKTPOHHOMY CEMEHCTBY,
NPUHAJJIEKHOCTh K MeTajulaM / HeMeTajljlaM, CpaBHEHHE C PSIJIOM CTOSIMMHU B MEPUOANYECKONW CUCTEME XMMHYECKHMH
3JIEMEHTAMU 110 XMMHUYECKOM aKTUBHOCTH.



3. Ompenenure TUN TUOPHIW3AMKM ATOMHBIX OpOHWTallell ICHTPAIBHOTO aTOMa B MOJIEKYJe aMMHaKa, OMPEICITUTE
MIPOCTPAHCTBEHHYIO ()OPMY MOJIEKYJIBI, TOJIIPHOCTD €€ CBS3EH U MOJIIPHOCTD MOJIEKYJIBI B IIETIOM.

4. Vcnionp3ys HEIOCTAIOIINE CIIPABOYHBIEC TaHHBIE OMPEICINTE MOJIIPHYIO U SKBUBAJICHTHYIO KOHIeHTpaImio 350 mi 20%
pacTBOpa CEpHOM KUCIIOTHI, YUUTBIBAsl, UTO OHA IpeJHa3HAYEeHA JUIsl y4acTHs B pEeakLUM MOJHOM HelTpanusauuu. Kakas
KOHIICHTPAIUS ¥ KaK N3MEHHUTCS, €CIIH PaCTBOP MPUTOTOBUTS /IS IIPOBEICHUS PEaKINU HEUTPaIH3alliy TOJIBKO TI0 TIEpBOHA
CTyTieHu?

5. CKOJNBKO KOHLEHTPUPOBAHHON KHCIIOTBI M BOJBI IOTPEOYeTCsl Uil MPUTOTOBJICHHS PAcTBOPA COJITHOH KHCIIOTHI C
KOHLeHTpauuel 3 Mmoss/n? Hepocraronye aist penieHust 3a1a4u JaHHbIe BO3BMUTE M3 CIIPAaBOYHUKA.

6. Tlonb3ysich CIPaBOYHBIMH JaHHBIMU OINPENEIUTE TEIUIOBOH 3((EeKT peakiuy HeHTpaau3aluu Jio00i 0JHOOCHOBHOM
KHUCJIOTBI PaCTBOPUMBIM JIBYKHUCJIOTHBIM OCHOBAaHUEM. He IMpoOU3BO A BBIYMCIICHU N OINPCACIUTEC 3HAK UBMCHCHUSA DHTPOIINU
aT0i peakuuu. [1o 3HaKy nzmeneHus sHeprun ['nd60ca onpenenuTe BO3MOKHOCTh €€ CAMOIPOU3BOJILHOTO MPOTEKAHUS IPU
temreparype MuHycl00°C. Ompenenute TemmepaTypy, @pU KOTOPOM dTa peaklus TNepecTaHeT MPOTeKaTh
CaMOIIPOU3BOJIBHO.

7. MeTomoM »IIeKTpOHHOTO OallaHca paccTaBbTe KOA((QHUIMEHTH B YpaBHEHUH PEaKIUH B3aUMOICHCTBUS NepMaHTaHaTa
KaJust ¢ CYyIb(QHUTOM HATpUsA B KUCIOH cpene. OmpenenuTe OKUCIUTEIh U BOCCTAHOBUTEIN, YKAKHUTE THIT OKHCIUTEIHHO-
BOCCTAaHOBHTEIIEHOW PEaKIInH.

8. 3amumunTe aHOTHBIN M KaTOIHBINA IMPOIECCH AJICKTPOJIM3a PACTBOPA U paciuiaBa MeIHOTo Kynopoca. [ToscHuTe pa3nnans
B IMPOTEKAIOIINX Ha AJIEKTPOAAx Iporeccax. [IpuBeanTe mpuUMep COIH, MPOAYKTHI AJIEKTPOJIHM3a paciuiaBa M pacTBOpa
KOTOpO#t OyayT oquHaKoBeL. [IpuBeanTe MpUMep COJIM, PACTBOP KOTOPOH HE IAaCT MPOAYKTOB, COOTBETCTBYIOIINX HOHHOMY
COCTaBy COJIH.
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[Ipoduins noaroroBku: brosorus u XuMus
Kpanudukarus BeITyCKHUKA: OakanaBp
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SI3bIK 00y4UeHMS: pycCKUi

T'on Havasga 0OydeHus Mo 00pa3oBaTe/bHOM mporpamme: 2024

OcHoBHas JIMTEpaTypa:

1. Axmeros H.C. OGmas u Heopranndeckas xumus: yaeonuk. — CII6.: Jlans, 2020. — 744 c.
URL: https://e.lanbook.com/book/130476

2. Hapaes B.H. O6mas xumus / B. H. Hapaes, E. A. Anexcannposa, T. b. ITaxomosa. — CII6.: Jlans, 2018. — 164

URL.: https://e.lanbook.com/book/102584

3. Jleonosa I'.I'. Xumus: yue6noe nocodue. — CII06.: Jlans, 2019. — 208 c.
URL: https://e.lanbook.com/book/125726

4. Bop3osa JI.I. OcHoBHI 06miei xumun: yaeoHoe nocodue / JI.J[. bop3osa, H.}O. Ueprukora, B.B. Sxymes. - CII6:
Jlansb, 2014. - 480 c.

URL: https://e.lanbook.com/book/51933

JonoTHUTeIbHAS JINTEpaTypa:

1. Crace H.®. 3amaun, ympakHeHHs M BOMPOCH O obmiei xumum: ydeOHoe mocobme / H. @. Crack, B. H.
JIuceuxuii. — CII6.: JIans, 2017. — 108 c.
URL.: https://e.lanbook.com/book/91062

2. Crace H.®. Beenenne B xumuto [DneKTpOHHBIN pecype]: yaebroe mocodue / H.®. Crace. - CI16: Jlans, 2016. -

140 c.

URL.: https://e.lanbook.com/book/75519

3. Axmeros H.C. JTabopaTtopHble 1 CCMHHAPCKHE 3aHATHUS 110 001l U HEOPraHMYSCKON XUMHUH: yaeOHOoe mocodue /
H. C. Axmetos, M. K. Asusosa, JI. U. bageiruna. — CI16.: Jlans, 2014. — 368 c.

URL.: https://e.lanbook.com/book/50685
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SI3bIk 00Oy4UeHUs: pycckuit

T'on Havasga 0OydeHus Mo 00pa3oBaTe/bHOM mporpamme: 2024

OcBoeHue JAUCHUITIIMHBI (MO,Hy.]'IS[) npeanojgaract HMCIOJb30BAHUC CIICAYIOUICTO MNPOrpaMMHOI0O obecreueHuss u
I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHLIX CHCTEM!

1. Mozilla Firefox,

2. Google Chrome,

3. Windows Professional 7 Russian,

4, Office Professional Plus 2010,

5. 7-Zip,

6. Kaspersky Endpoint Security s Windows,
7. AdobeReader 11

VY4ebHo-MeToquYecKas JTUTepaTypa Ui JAHHOW JUCHMIUIMHBI UMEETCS B HAIMYUHM B 3JCKTPOHHO-OMOIHOTEYHOU
cucreme MzmatenscrBa "Jlanp", qocTym K KOTOpo npenoctasieH odydatomumcs. I6C N3narenbctBa "Jlanp" BKiIOYaeT B
ce0s 3JEeKTPOHHBIE BepCHN KHUT m3aTenbeTBa "JlaHp" M APYruX BeAyIIMX H3aTENBCTB YUEOHOHW JTUTEpaTyphl, a TaKkxKe
JJIEKTPOHHBIC BEPCUH MMEPUOJUYCCKUX H3JAHUI [0 ECTeCTBEHHBIM, TEXHMYECKUM M TI'yMaHUTapHbIM Haykam. OBC
WznarensctBa "Jlans" obecriednBaeT JOCTYI K HAYYHOH, yueOHOW ITUTepaType W HAYIHBIM HEPUOIMIECKIM H3IAHUSAM I10
MaKCHMaIIbHOMY KOJIMYECTBY MPOQHUIbHBIX HAPABICHUI ¢ COOIIOJICHHEM BCEX aBTOPCKUX M CMEIKHBIX IPAB.



