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Iporpammy aucuuminebl paspaboran(a)(u) moueHt, k.H. MacnennukoBa H.H. (Kadenpa Owonornu u xumuwu,
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

Hucnumumza «b1.B.J1IB.01.02 OOmas xumus» oTHOcuTcs K JlucnumiumHam (MoamynsiM) 1O BBIOOpY YacTH,
¢dopmupyemoii yuactHukamu oOpazoBarenbHbIX oTHomeHuid OITOIT BO GakanmaBpckoil mporpamMMbl IO HarpaBiI€HHUIO
noarotoBkn 44.03.05 «[lepmarormueckoe oOpaszoBanue (¢ JIBYMS NpOoQMISMU HOATOTOBKM)» mpoduib «buonorus wn
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

OO61mas TpyJ0eMKOCTh JUCIUIIINHBI COCTABISAET 4 3a4eTHBIE eIMHUIBI Ha 144 daca.

KonrakrHas padora - 66 gacos, B ToM uncie Jekiun - 30 4acoB, npaktuueckue 3auatus - 0 gacos, maboparopHbIe
paboTHI - 36 Jacos.

CamocrositensHas pabota - 42 yaca.
KonTpomas (3auét / ax3amen) - 36 4acoB.

CDopMa MPOMEIKYTOUYHOT'O KOHTPOJIA AUCHHUIIIIMHBIL: 9K3aMEH BO 2 CCMCCTPE.

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

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 5 0 12 8

" |coequHeHM

2. [Tema 2. CTpocHHE aTOMa U XUMHUYECKAs CBSI3b 2 11 0 6 10
3. [Tema 3. 3aKOHOMEPHOCTH MMPOTCKAHMS XMMHUYECKUX MTPOIECCOB| 2 4 0 6 8
4. |Tema 4. PacTBOpBI 2 6 0 10 8
5. [Tema 5. OcHOBBI PJIEKTPOXUMHHU 2 4 0 2 8
HUroro: 108 30 0 36 42

4.2 Conep:xkaHue TUCHUILIUHBI (MOAYJIST)

Tema 1. OcHOBHbIE 3aKOHBI 1 MOHSATHSI XUMHH. XUMHYECKHE COeTHHEHHS

Xumust kak Hayka. VIcTOpust CTAHOBICHUSI XUMUYECKOT'0 3HAHHS, COBPEMEHHbIC HAMIPABICHHS XUMHH.

OCHOBHbBIE TOHATHS XUMHHU: aTOMHO-MOJIEKYJIIPHOE YY€HHE, aTOM, MOJIEKYJa, U30TOI, MOH, MPOCTOE M CIOXKHOE
BEIIECTBO, XUMHYECKUHN DIIEMEHT, XUMHYECKOE COeJUHEHHEe U cMech. OCHOBHBIE 3aKOHBI XHUMHUU: 3aKOH COXPAHCHUS
9HEPTHH, 3aKOH COXPAHEHHs MACChl, 3aKOH ABOTaJpO, 3aKOHBI MOCTOSHCTBA COCTABA W KPATHBIX OTHOIICHUH, 3aKOH
9KBUBAJICHTOB.

HomeHknatypa 1 XMMHUYECKHE CBOWCTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COSIMHEHHI (METaJUIOB, HEMETAILIOB,
OKCHIIOB, THIPOKCHJIOB, COJICH).

CrpykTypa KOMIUIEKCHBIX coenuHeHui. KomruiekcooOpazoBarenb, €ro XapakTepucTHKH. JIuranmpl, uX
xapakrtepucTuku. HoMeHKIaTypa KOMIUIEKCHBIX COeIMHEHHIA. DTarbl 00pa30BaHuUs KOMILIEKCHOTO COCJMHEHHSI.

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 xumudeckas CBs3b.
T'ubpuau3anys aTOMHBIX OpOHUTaNICH.

[ossipHOCTh MOJIEKYJI, 3aBUCUMOCTb OT THIIA XHUMHUYECKHX CBS3€H, aKTUBHOCTH BXOJSIIUX B COCTAaB JJIEMEHTOB 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 nucconuanusi. CTeneHp auccoruanui. Teopust KUCIOT U 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 2JICKTPOXHMHUH

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 peaKuMﬁ.

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 0OpA30BATEIBHOM MPOILIECCE MPUMEHSIOTCS CIICAYIONIME METOIbl U TEXHOJOTHUH,
obJeryaroniye BOCHPUITHE WHPOPMAIMK OOYYAIOIUMHUCS MHBAIUAAMH U JIMIAMU C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBSI:

- CO3[@aHME TEKCTOBOM BepCHUH JIIOOOr0 HETEKCTOBOIO KOHTEHTA Jjisi €ro BO3MOXXHOIO MpeoOpa3oBaHHs B
aNbTepHATHBHBIE OPMBI, YIOOHBIE IS PA3JIUYHbBIX T0JIb30BATEICH;

- 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 ¥ MIOHATHSA XUMHUHN. XUMHYECKHE 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 JIEKTPOXUMUH.
ITucemenHoe nomainHee 3aganue: Tema 1. OcHOBHbIE
3aKOHBI U MOHATHS XUMUHU. XUMHUECKHE COCTUHEHUS.
Tema 2. CtpoeHHe aToMa U XUMHUUYECKas CBsI3b. Tema 3.
3aKOHOMEPHOCTH NPOTEKaHNSI XUMUYECKUX TIPOLIECCOB.
Tema 4. PactBopsl. Tema 5. OCHOBBI DIIEKTPOXUMHUH.
IIpomeskyTOUuHasi aTTecTanus:
OK3aMeH

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
00pa30BaTeIBpHOTO Iporecca

Bnaneer naBblkamu 0e3011acHOTO

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

00pa3oBaTesbHOTO Tpolecca

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 2JIEKTPOXUMUH.

[TuceMennoe gomarrnee 3aganne: Tema 1. OcHOBHEBIE
3aKOHBI U MIOHATHS XUMUH. XUMHUYECKHE COCTUHEHUS.
Tema 2. CtpoeHne aToMa U XUMHUYECKas CBs3b. Tema 3.
3aKOHOMEPHOCTH NPOTEKaHN XUMUYECKUX TIPOIIECCOB.
Tema 4. PactBopsl. Tema 5. OCHOBBI JIEKTPOXUMHUH.
IIpomeskyTOUuHasi aTTecTalUs:

Ox3aMeH

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 HHDOpMaIH




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 IIOHATHSA,

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 (dbyHIaMEHTAIBHBIX
3aKOHOB U 3aKOHOB OOIIEN XUMHUHU 3HAHWUNA 3aKOHOB OOIIEN XUMHUHU
3aKOHOMEPHOCTEH IIPY peann3anun (byHIaMeHTaIbHBIX IIPY peann3anun
oOrIelt XuMuH, XAMHI9IECKOTO 3aKOHOB 00MIeH XUMUH 00pa30BaTeILHOTO
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 COCIMHEHUI pn 00pazoBaTenbLHOro
COEMHEHUIT pn 00pazoBaTebHOro peanuzanuu nporecca
peanuzanuu npotecca 00pa3oBaTeIbHOTO
00pa3oBaTeNbLHOTO npotecca

KJIACCOB OCHOBHBIX KJIACCOB KJIACCOB
HEOPTaHUIECKUX HEOPTaHUIECKUX HEOPTaHMYECKUX peanu3arim
COeIMHEHUH NpU COEeIMHEHUH NpU COeIMHEHUH NpU 00pa30BaTeILHOTO

peanuzanuu 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 aTTECTANMIO

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.

IIpomesxyTouHas aTrecTalys — 3K3aMeH

HpOMe)KyTO‘{Ha}I arTeCcTalud MpoOBOAUTCA MOCJIC MOJHOTO 3aBECPIICHUSA HU3YYCHUSA AUCHUINIMHBI C HEJIbIO OUCHKHU
paboTHI CTy/IEHTa B CEMECTPE, CTEINIEHH YCBOCHUSI UM TEOPETUYECKUX 3HAHUH, Pa3BUTHS MPAKTHUECKUX YMEHHUH U ypOBHEH
c(hOpPMUPOBAHHOCTH Y HET'O COOTBETCTBYIOIINX KOMITETCHIHH.

ITpoMexyTouHast aTTeCTaIMs 110 JUCIUIIIIMHE IIPOBOJUTCS B (JOPME YCTHOTO OTBETAa 00YUArOUIErOCs W PELICHUS UM
XMMHUYECKOH 3a1adH.

[MpenoxaBarens, NPUHUMAIONINH SK3aMEH 00€CTIEUNBACT CITydaifHOE paclpe/ieleHHe BApUaHTOB 3aUeTHBIX 3aJaHnil
MEXIy 00yJaroIMMUCs C MOMOIIBIO OWIIETOB | / WM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIl; OH BIpaBe 331aBaTh
CTYZI€HTaM JIOTIOJTHUTEIbHBIE BONPOCH! U J]aBaTh JOIOIHUTEIbHBIC 3aJaHNsI IOMUMO T€X, KOTOPbIE yKa3aHbI B OuieTe.

3K3aMeHaL[PIOHHLIﬁ OMJIET BKIIIOYAET JIBE TMMO3ULIUH.

1. Bompoc TeopeTnieckoro xapakTepa o Co/iepKaHuio JUCIUILIMHBL, TpeOyIoui ycTHOro otBeta — 30 6amios

2. Xumudeckas 3agada Ha IMPOBCACHUE THUIIOBBIX pacd€TOB W HHTCPHPETALUIO ITOJIYUYCHHBIX PE3YJIbTATOB,
TpeOyrollasi MPOBEJCHNUS MMCbMEHHBIX PACYeTOB M YCTHOTO aHallk3a ero pe3ysbratoB — 20 6asios.

Uroro: 30 6amos + 20 6amios = 50 6asoB

OO01ee KOTUYECTBO 0AJUIOB MO JUCIHIDIMHE 332 TEKYIIUH KOHTPOJIb W MPOMEXKYTOUHYIO arrectanuio: 50+50=100
0aJIoB.

CooTtBercTBHE 0AIJIOB U OLIEHOK:

Jasi ax3amena:

86-100 — oTimuHO

72-85 — xoporiro

56-70 — y/10BI€TBOPHUTEIHLHO
0-55 — HeyIOBIETBOPUTEIBLHO

4. OueHOYHbIE CPENCTBA, MOPAAOK UX MPUMEHEHHsI 1 KPUTEPHH OLleHUBAHUS

4.1. OueHoYHBIE CPeCTBA TEKYILEero KOHTPOJIS

4.1.1. OT4eTsI 10 JIaGOPaTOPHLIM padoTam

4.1.1.1. Ilopsiook nposedenus u npouedypa oueHUBAHU:

OTyer no J1abopaTopHOW paboTe MpeACTaBIsAeT cO00il HEOONBIIOW HayYHBIH OTYET, 000OUIAIOMINH TPOBEACHHYIO
paboTy. 3amuTa OTYeTa MO JIAOOPATOPHOH paboOTe 3aKIIOYaeTCs B MPEABSBICHHM MPEMOJABATEII0 IOTYYESHHBIX
pe3ynbTaToB B B o(opMIIeHHON J1TabOpaTOPHO# pabOThI ¢ BBIBOAAMH MO HEMl M B OTBETAaX Ha BOIMPOCHI MpEMNOaaBaTels
no u3ydaemoit Teme. Ilpu cpave oTyeTa MpernojaBaTeslb MOXET CAENaTh YCTHbIE W MUCbMEHHBIC 3aME4YaHus, 3a]aTh
JIOTIOJTHUTEIIbHBIC BOMIPOCHI, MOMPOCUTH BBIMOJIHUTD OT/CIbHBIC 3a[aHuUsl, YaCTh PA0OTHI UK BCIO paboTy uenukoM. OTuer
o 1ab0paToOpHON PaboTe MOHKEH COCTOSATh M3 CICAYIOUIMX CTPYKTYPHBIX JIEMEHTOB: HOMEp paboThl (10 MOPSIKY), LElb
paboThl, TeopeTHdecKas 4acTh, MPAKTUYECKas YacTh, aHAU3 PE3yJbTaTOB pPabOThI, BBIBOABL. TeopeTndeckas 4YacTb
COJICPXKUT ONHCAHUE TNPEIMETHONH O0JIacTH, a Takke MOAPOOHOE OIHCAHWE MOJENeH, METOAOB M alrOPHUTMOB,
HEOOXOIUMBIX MJISl PEUICHHS ITOCTABICHHOW 3a/aud, ONHMCAaHHE HMHCTPYMEHTAIBHBIX (TPOTPaMMHBIX M TEXHHYECKHX)
CPEACTB, UCHOJIB3yeMbIX B pabore. IIpakTuyeckass 4acTh BKJIIOYAET XOJ BBINOJHEHHS PabOThI, MEpevyeHb MOJYyYSHHBIX
PEIYIBTATOB, COIMPOBOXKIAIOIINXCH HeO6XO,E[I/IMI)IMI/I KOMMCEHTAapusaMu MW TIPOMCKYTOYHBIMU BbBIBOJAMH, YpPaBHCHHA
XUMHUUYECKHX PEaKIHH, pacueThl, YepTexnH, Tabauibl, rpaduku, auarpammel U T. 1. Ha ocHOBe 0000MIEHHUS BBITOTHEHHBIX
paboT, MpeCTaBICHHBIX B IPAKTHUECKONW YacTH, B BBIBOJAX KPATKO M3JIararoTcs pe3yiabTaThl paboTsl. BeIBoAbI 10 paboTe
KaX[bIH CTYACHT JeNaeT CaMOCTOSTENbHO (Jake eciu paboTa BBIMOJHSIACHK B Mape MM Malod rpymmne). BeiBogbl He
JIOJDKHBI OBITh MPOCTBIM MEPEYUCICHHEM TOTO, YTO CHACIAHO. 31eCh BAKHO OTMETHTh, K YE€MY IMPHUBENIO O0CYKIACHHE
Pe3yNIbTaTOB, HACKOJIBKO BBHIMIOJHEHA 3asBICHHAS LIe)Ib paOOThI, YTO HOBOTO Y3HAJ CTYACHT MPHU BBIMOJHEHUH paboThl. B
BBIBOJIaX TaKXKE OTMEUAIOTCA BCE HEAOPabOTKH, [0 KaKOH-mnOO0 MpHYMHE WMEIONIME MECTO, MPEMIOKEHHS U
PEKOMEHIAIUH T10 JATbHEHIIIEMY UCCIIeIOBAHUIO MOCTABJIEHHOM B paboTe mpobiemsl U T. . OObeM OTYeTa JOKEeH ObITh
ONTUMAJIbHBIM UTSl IOHUMAHHS TOTO, YTO U KaK CleNial CTYACHT, BBINOJIHAA padoTy. O6s3atenbHble TPeOOBaHHS K OTYETY
BKJIFOUAIOT OOIIYIO M CIEeUAIbHYIO IPAMOTHOCTD U3JIOKEHHUS, & TAKIKE aKKypaTHOCTb 0hOpMIICHHSI.

JlabopaTopubie paboTsl mo mucnuiuimHe «OOIIas XUMHSI», 0 KOTOPBIM CTYACHTHI JOJDKHBI MPEIOCTABUTH IS
OLICHMBaHHs OTYETHI, MPOBOJATCS B CIEUHAIbHO O0OPYIOBAHHOW JIa0OpaTOpUHM XHMMHUH, COTJIACHO pa3paboTaHHOW W
YTBEPKIACHHON Ha Kadeape pabodeii mporpaMme.



Ilepen BbImoMHEHHEM TAa0OPATOPHBIX PAOOT CTYAEHTHI AOJKHBI MPOPAaOOTATh COOTBETCTBYIOMINN TEOPETHIECKUI
(JIeKIMOHHBIN) MaTepuai, MCIOIb3ys KOHCIEKTHI JIEKIUH, MePUOJHNYECKUE M3JaHus, y4eOHO-METOANIECKUE MOCOOHS U
Y4eOHYIO IUTepaTypy.

Otuer 1o 1abopaTopHOil paboTe COCTABISIETCS] CTYAEHTOM B KOHIIE COOTBETCTBYIOIIETO 3aHITHUS MM BHEAYTUTOPHO
TIOCJIE HETO U CAAETCS Ha MPOBEPKY MPETIOIABATEIIO.

Ha xaxmoMm 3aHATHM CTYACHTHI BBIIONHSIOT pabOTy B COOTBETCTBHH C €€ COJICPKAHHEM W METOJHMYECKHMH
yKa3aHUSIMH.

4.1.1.2. Kpumepuu oyenusanusn

[Mporpammoii 3amnanupoBano 15 naboparopusix padoT. [1o pe3ysibpraTam BBINOIHEHHS KaXKA0#H pabOTh CTYJICHTOM
cocrapisercs oryer. OT4eT Mo OMHOW J1abopaTOpHO# paboTe oneHUBaeTcs B 2 Oamwia. MTOroBwlid Oayn 3a JaHHBIA BUJ
TEKyIIero KOHTpost (MakcumyM 30 O6aiioB) CKJIaIbIBAaeTCsl U3 CyMMBbI 0aljIoB, HAOPaHHBIX CTY/IEHTOM B PE3yJIbTaTe CAa4YH
OTYETOB MO BCEM BBINOJIHEHHBIM JIA00OPAaTOPHBIM paboTaM.

2 DaJ1a 3a KaXIbI OTYET MO J1abOpaTOpHOH paboTe CTaBUTCA, €CIM OOYJArONIIMHCS MPOJEMOHCTPHPOBAI B HEM
BBICOKMH ypPOBEHb BIAJCHUS TEOPETHYECKUM MATEPHAIOM II0 COOTBETCTBYIOICH TeMe, WHCIIOIb30BAN Ha/E)KHBIC
WCTOYHHKH JOTIOJHHUTENIHHON HHpOpMANNH; CTPYKTypa pabOThl M IPUMEHEHHBIE METOABI COOTBETCTBYIOT ITOCTaBICHHBIM
3a7a4aM J1abopaTopHOH paboThl; 000pyJOBaHKE IIPH €€ BHITTOJHEHUH HCIOIb30BAaHO MPaBMIBLHO; HEOOXOANMBIC 3HAHUS U
YMEHHUSI TIOJHOCTBIO OCBOCHBI; PE3YJIbTAT J1a0OPAaTOPHONH pabOTHI IOJHOCTBIO COOTBETCTBYET €€ ILENsM; HeoOXOAMMBIE
pacdeTsl IpOBEACHBI M HHTEPIPETHPOBAHBI IPAaBHIIBHO, COCTABIIEHBI Bce HEOOXOIMMbIE YPABHEHNSI XUMUIECKUX PEaKIni.

1,5 6anna 3a kaxIplil oT4eT Mo J1abopaTopHOil paboTe cTaBUTCS, eciiu 00ydarolUiics MPOAEMOHCTPUPOBA B HEM
BBICOKHH YpOBEHb BJAJICHUS TEOPETUUECKHMM MAaTEpPHAJIOM [0 COOTBETCTBYIOLICH TeMe, HCIOIb30BaNl HaJeKHbIE
HUCTOYHUKHU Z[OHOHHI/ITQHBHOﬁ I/IH(i)OpMaHI/II/I; CTPYKTYpa pa6OTLI 1 IPUMEHEHHBIC METOAbI COOTBETCTBYIOT IMOCTABJICHHBIM
3ajia4aM J1abopaTopHOi paboThl; 000PYJOBaHKE MIPU €€ BBIMOJHEHUH HCIOJIb30BAHO MPABUIIBHO; HEOOXOANMbIE 3HAHUS U
YMEHHS IOJHOCTBIO OCBOCHBI; PE3yJbTaT JIAOOPATOPHOI pabOTHI MOJHOCTHIO COOTBETCTBYET €€ LEIsM; He0OXOIUMBbIe
pacyeTsl NPOBEICHBl M MHTEPIPETHPOBAHBI C JOIYCKOM HEOOJBIINX OMIMOOK, KOTOPBIC YCTPAHSIOTCA CTYACHTOM IIpH
yKa3aHUH Ha HUX, B COCTABJICHUH HEOOXOIMMbIX YPAaBHEHUH XUMHUYECKUX PEAKIMH JTOMyIIEHBI HEOOIBIINE HETOYHOCTH.

1 6ana 3a KaxIplil oT4eT Mo JlabopaTopHOil paboTe CTAaBUTCS, eciM O0ydYalomuiics NMPOJEMOHCTPHPOBAI B HEM
yJIOBJIETBOPHUTENIHBI YpOBEHb BIAJICHUS TEOPETUYECKHMM MAaTEpPHAIOM IO COOTBETCTBYIOIIEH Teme, HE HCIOJb3Ys
Hay4HBIE HCTOYHHMKH JIOTIONHHUTENbHOM WH(MOpPMALMK; CTPYKTypa pabOThl M TNPUMEHEHHBIE METOJbl YaCTHIHO
COOTBETCTBYIOT IIOCTABJICHHBIM 3ajadaM JIabopaTopHOHl paboThl; 00OpyIOBaHHME NpPU €€ BBHIIOJHEHUH YaCTHYHO
UCTIONB30BAaHO IPAaBWIIBHO; HEOOXOAMMBIC 3HAHUS M yYMEHHS OCBOCHBI YaCTHYHO; PE3yNbTaT JabOpaTOpHOW paboThI
YaCTHYHO COOTBETCTBYET €€ IIENAM; HEOOXOIMMBIE PAaCUEThl MPOBEICHBI M HMHTEPIPETHPOBAHBI C JOMYCKOM OIIHOOK,
KOTOpBIE CAMOCTOSATENIBHO CTYICHTOM IIPY yKa3aHUH HA HUX HE HCIPABISAIOTCS, B COCTABICHUH HEOOXOIMUMBIX ypaBHEHUH
XMMHUYECKHUX PEAKIMH AOMYICHbI CEPhE3HBIE OLINOKH.

0,5 fasuna 3a KaXxabliA OTYET MO JabOPaTOPHOH paboTe CTABHUTCS, €CIIM OOYUYAIONUIACsS TPOJAEMOHCTPUPOBAT B HEM
OUYCHb HU3KHH YPOBEHb BIIAJICHHUS TEOPETUUECKHM MaTEpUAJIOM IO COOTBETCTBYIOLIEH TeMeE, HE MCIIOIb30Bal UCTOYHHUKU
JIOTIOJIHUTENBHON MH(POPMAIMHU; CTPYKTypa paboThl U MIPUMEHEHHBIE METObI HE COOTBETCTBYIOT MOCTABJICHHBIM 3aiadaM
nabopaTopHOi PaboThl; 000pPYAOBaHWE IIPU €€ BBHINOJIHEHWH MCIOJIB30BAHO HE IPAaBWILHO; HEOOXOIWMBIE 3HAHUS H
YMEHHSI OCBOEHBI (hparMeHTapHO; pe3ybTaT J1adopaTopHOW pabOTHl HE COOTBETCTBYET €€ LIENsIM; HEOOXOAMMBIE pacyeThl
MIPOBEJICHBI C JIOMYCKOM I'pyOBIX OIIMOOK, HEOOXOJMMbIEC YPaBHEHHUS] XMMUYECKHX PEaKLUil COCTaBICHBI HE BEPHO.

0 6a10B CTYAEHT MOJTy4YacT 3a HEBBIOJIHEHHE JIA0OPaTOPHOIT pabOTHI M OTCYTCTBHH OTYETA TI0 HEH.

4.1.1.3. Coodepitcanue oyenounozo cpeocmea
Tema 1. OcHOBHBIEC IOHSTHS U 3aKOHBI XUMHHU. XHUMUYECKHE COSANHEHUS.

Ot4er o nmadopatopHoii padbote 1. Omnpenenenne SKBUBaJICHTA METaIIA.
1. Omrcanue xo1a HKCIEPUMEHTA T10 ONIPEAETICHHUIO YKBUBAJICHT METAIIA.
2. Onmcanue yCTaHOBKH JIsl 9KCTIIEPHMEHTA T10 OTIPEICTICHUIO SKBUBAJICHTa METalIA.
3. Teopernueckue pacyeTsl, 110 ONPEIEICHNIO SKBUBAJICHTHON MacChl METaa.
4. IlpuBeneHue pacueToB 1o 00paboTKe Pe3yIbTaTOB MPOBEACHHOTO IKCIIEPUMEHTA.
5. [IpuBeneHue pacueTa OMMOKHA HKCIIEPUMEHTA.
OrtueT 1o abopaTopHoit pabore 2. XMMHUYECKHE CBONCTBA THIPOKCHIOB.
1. Onrcanue OCHOBHBIX CBOMCTB KUCIIOT. IIpuBeieHNe MOATBEPKAAIONINX YPAaBHEHUH peakiuil.
2. OmcaHye OCHOBHBIX CBOICTB ocHOBaHUil. [IprBeieHNE MOATBEPKIAIOINX YPAaBHEHUH peakuil.
3. Omucanue cBoiicTB aM(OTEPHBIX THAPOKCHIOB. [IprBeieHNe NOATBEPKIAIONIMX YPAaBHEHUH peaKIUil.
Ot4et o nmadopaTtopHoii padote 3. M3ydeHne CBOWCTB KOMIUIEKCHBIX COCTMHEHHI
1. Ormucanue ocoOeHHOCTEN CTPOCHNS, CBOMCTB M JMCCOIMAIIH KOMIUIEKCHBIX COCJHHEHHH.
2. IlpuBenenne peakuuii MOMy4EHHs] KOMIIEKCHBIX COCAMHEHMH (IO WHIMBHIYaJILHOMY 3a/aHHIO J1abOpaTOpHOH
paboTEl).
3. IlpuBeneHue cXeMbl MOATAHOTO OOpa30BaHMS KOMIUICKCHOTO COCAWHEHHUS (110 WHAMBHIYAIBHOMY 3aJaHHIO
nmabopaTopHOi paboTEI).
Oryer o nabopatopHoit padote 4. OnpeneneHre MacCoOBOM JIOJIK BEMIeCTBa (dJIEMEHTa, pacTBOPa).
1. Omnmcanme mporecca OnpeaeneHus MacCOBOM JIOJM KOMIIOHEHTa B CIIOKHOM oOpasiie (CMeCH, pacTBOpE, CIONKHOM
BEIIECTBE).
2. TlpuBesieHHEe PAcYETOB 10 ONPEJENICHUI0 MAacCOBO 10K BelIecTBa (10 MHAWBHUIYaIbHOMY 33JaHUIO0 J1ab0paTOpHON
paboTsI)



Oryer mo naboparopHoit pabote 5. OnpenenacHne W3OBITOYHOTO / HEAOCTATOYHOTO KOJMYECTBA BEIIECTBA; OINpPEIEICHIE
XapaKTePUCTHK BENIeCcTB (Macc, 00beMOB, MOJISIPHBIX MaCC, MOJISIPHBIX 00BEMOB) IO YPAaBHEHHSIM PEaKIINH.
1. Omrcanne mporecca OnpeAeeHNsT KOJINIeCTBa BEIIECTBA, ONPEIeIeHUs H30BITOYHOTO W HETOCTAIOMIET0 KOIMIeCTBa
BEIIECTB B AaHATM3HPYEMOH CHCTEME.
2. IlpuBeieHNe pacdeToB 1O ONPEACICHUIO XapaKTEPUCTHK BEIIeCTBa (Macchl, 00beMa, KOHIICHTPAIINH), HAXOJAUMBIX C
HCTIOJIB30BaHUEM YPaBHEHHUN peakiuii (0 MHANBUAYAILHOMY 3aIaHHIO Jab0opaTOpHOIT paboThI)
Tema 2. CTpoeHre aToMa U XUMUYECKasi CBS3b.
Ortuer no naboparopHoii padbote 6. MoaenupoBaHue INEKTPOHHBIX 000I0UEK ATOMOB XUMHYECKHX DJIEMEHTOB.
1. Omucanue mpaBHi MOAEIMPOBAHUS AJICKTPOHHBIX 000JIOYEK AaTOMOB XMMHUYECKHMX 3JIeMEHTOB (mpaBuia ['yHna,
[MTaynu, Kneukosckoro).
2. Moyienu 3JeKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKHX 3JIEMEHTOB (110 WHIMBHYaIbHOMY 3a/IaHHIO J1a00paTOPHOU
paboThr).
3. OnmcaHne XMMUIEeCKOH aKTHBHOCTH aTOMOB (aHAJIN3 CTCTICHEH OKUCIICHUS).
4. Ommcanue OCOOCHHOCTEH AIIEKTPOHHOTO CTPOCHHUS OIPEHEICHHBIX aTOMOB (10 HHIWUBHIYATbHOMY 3aJaHUIO
nmabopaTopHOil paboTEI).
Ot4er mo nmabopatopHoit padote 7. MonenmupoBaHue CTPYKTYPHBIX (OPMYI MOJIEKYJ BeIlecTB. | MOpuAM3anus aTOMHBIX
opOwuTanei 1 MpocTpaHCTBeHHAs popMa MOJICKYI.
1. Onrcanue mopsiAKa U MPaBUII MOJISIIMPOBAHUS CTPYKTYPHBIX (POPMYIT MOJICKYIT BEIIECTB.
2. Mopenu cTpyKTypHBIX OpPMYJT MOJIEKYJI BelecTB (110 HHIMBUAYaIbHOMY 33IaHHUIO JT1ab0opaTopHOH paboThI).
3. OmpeziesieHre THIIOB XUMHYECKUX CBSI3€H B IIOCTPOCHHBIX MOJAEIAX CTPYKTYPHBIX (pOPMYIT MOJIEKYJT BELIECTB.
4. Onucanue SBJICHUS THOPUAN3AIUN ATOMHBIX OpOUTaseH U MOSICHEHHE er0 XMMHUYECKOTO CMBICTIA.
5. OmnpezneneHue THIOB THOPHUAM3ALMK M TPOCTPAHCTBEHHBIX (OPM MOJEKYN (II0 HHIMBHUAYAJIBHOMY 3aJaHHUIO
nmabopaTopHOil paboTEI).
6. MogenupoBaHUE MPOCTPAHCTBEHHBIX (HOpM MONEKyNn (0 WHAWBHIYaIbHOMY 3aJaHHUIO JTAOOpaTOPHOH paloTEI),
MIPOTHO3UPOBAHUE CBOHCTB COOTBETCTBYIOIUX UM BEIICCTB.
Tema 3. 3aKOHOMEPHOCTH MPOTEKaHUSI XUMUYECKUX TIPOLIECCOB.
Ortuer no naboparopHoii padbote 8. OnpeneneHue TerIOBOro 3QdeKra peaky HeHTpaIu3any.
1. IlpuBecTH pacyeThl M3MEHEHHWS! SHTAIBINM pPEeaknui, UX TemioBoro 3ddexra (M0 WHIMBHIYAJILHOMY 3aJaHUIO
11ab0paTopHON paboTHI).
2. OmucaTh dTambl 3KCIEPUMEHTa IO OMPENEICHHIO TEIUIOBOTO d(deKTa peakiuu, CTPOSHUE IKCIICPUMEHTAIBLHOMN
YCTaHOBKH.
3. IlpuBecTr pacdeTsl O pe3yabTaTaM dKCIEPUMEHTANBHBIX OMPEICICHHH.
4. PaccunTath OmIMOKY OTIBITA.
Oryet o madopaTtopHoit padore 9. OnpenencHue GakTOPOB, BIUIIONIUX HA CKOPOCTH PEAKIINH.
1. Onmcath 3KCTIEpUMEHTATBHBIC YCTAHOBKH U M3YYEHUSI CKOPOCTEH peakIluii.
2. Onncats 3Tarbl 0CYIIECTBICHUS SKCIIEPHUMEHTA.
3. IlpuBecTr ypaBHEHUS peaKlnii, COOTBETCTBYIOIINX 3KCIIEPUMEHTY M YPaBHEHHUSI CKOPOCTEH 3TUX peaKini.
4. BBISBUTB M ONUCATh MEXaHU3M AEHCTBUS (paKTOPOB, BIMSIOMINX Ha CKOPOCTH PEaKIni.
Ortyer no naboparoproii padore 10. OnpeneneHue HaIpaBIeHNH CMEIIEHHS XUMHYECKOTO PABHOBECHS
1. Onncanue SKCIepUMEHTAIBHBIX YCTAHOBOK ISl U3YYEHUSI XUMUYECKOTO PaBHOBECHSI.
2. OnmcaHue 3TanoB OCYLECTBICHUS IKCIIEPUMEHTA.
3. IlpoBeneHue >KCIEPUMEHTOB U MPUBEACHUE YPABHEHUN peakluil, COOTBETCTBYIOLUX 3KCIEPUMEHTY U YpaBHEHUU
KOHCTAaHT XMMHYECKOTO PaBHOBECHS 3TUX PEAKIIHA.
Tema 4. PacTBOpBI.
OrTuet o mabopaTopHoii pabote 11. MzyueHne CBOWCTB pacTBOPOB.
1. CpaBHUTH CBOICTBa M OCOOCHHOCTH TIOTYYCHHUS HEHACHIIICHHBIX, HACHIIIICHHBIX U MEPECHIICHABIX PACTBOPOB.
2. OOBSACHUTH BBHIOOP HAWIYUIIErO PAacTBOPUTENS (M3 TpeX NPeJIOKCHHBIX) OIS PAacTBOPEHHUS OIPEIeIEHHOTO
BelecTBa (10 MHIUBUAYAJIBLHOMY 33J[aHUI0 Ta00paTOPHON paboThI).
3. OObsicHUTH OCOOCHHOCTH TIOJIy4eHHS] W HaOJIOJaeMble pa3jiMuvs B HMOHHOM M MOJIEKYJSIPHOM pacTBOpax,
HPUTOTOBJICHHBIX U3 OJIHOTO HCXOIHOT'O PAaCcTBOPSIEMOI0 BELIECTBA.
Otuer no naboparopuoit padore 12. [IpuroroBneHne pacTBOPOB 3aJaHHON KOHIIEHTPAIIUH.
1. Onucanue nopsiaKa JeHCTBUN M IPaBHJI MPUTOTOBIICHHSI paCTBOPA U3 MCXOIHOTO TBEP/IOTO BELIECTBA.
2. [IpuBeneHME pacveToB MO MPHUTOTOBICHAUIO PACTBOPA 3aJaHHON KOHIICHTPAIIMK M3 HCXOIHOTO TBEPIOTO BEIICCTRA.
3. OmeHka pe3ynbTaTOB IPUTOTOBJICHHS PACTBOpa 3aJaHHON KOHIICHTPAIMHM W3 HCXOIHOTO TBEPAOTO BEIIECTBA IT0
apeoMeTpy; onpeelicHHe OMTHOKH MPUTOTOBICHUH.
4. Onrcanue mopsiaKa NSHCTBAN U MPaBIJI IPUTOTOBIICHHS PACTBOPA M3 HCXOTHOTO KHIKOTO BEIIECTBA.
5. IlpuBeneHue pacueToB 110 MPUTOTOBICHNIO PACTBOPA 331aHHOM KOHLICHTPAIMH M3 UCXOHOTO HIKOTO BEIIECTBA.
6. OueHka pe3yJbTaTOB NPHUTOTOBJIEHUsS pacTBOpa 3aJaHHON KOHIEHTPAILMK M3 MCXOIHOTO XMIKOTO BEIIeCcTBa I10
apeoMeTpy; olpe/ielieHNe OIUOKH IPUTOTOBICHHH.
Otuer no nmaboparopuoit padore 13. OOHapyx)eHUEe PAKTOPOB, OMPEICSISIONINX TUCCOIHAIINIO BEIIESCTBA.
1. Onucanue MpoIeccoB AUCCOIUAINH BEIIECTB C KOBAJIGHTHOM MOJIAPHOW Y HMOHHOH CBSI3SIMH.
2. [IpuBenenHue ypaBHEHHUH JUCCOITUAITMH BEIIECTB 10 3aIaHUSM JTa0OpaTOPHOU PabOTHI.
3. Onmcanue GakTOpoOB M MEXAaHU3MOB MX JACHCTBYSI HAa yCHIIEHHUE / OCIa0IeHIE TUCCOUAIINH dIIEKTPOIUTOB.



4. TlpuBeneHne KOHCTAHT TUCCOIMAIIMHN JJISI PACTBOPOB CIAOBIX ANEKTPOJIHMTOB, OMHCAHWE MEXAaHM3MOB CMEIICHUS
PaABHOBECHS C IETBI0 YCHICHHS / OCTIa0IeHNs NX TUCCOIHAIINH.

Oryer o mabopatopHoit padore 14. I'maponmus.
1. IlpuBegeHre MOJIEKYIISIPHBIX, MOHHBIX U PE3YJIbTUPYIOIINX YPABHEHUH THIPOIM3a COIEH.
2. OnpeneneHne TAIIA THAPOIN3A COJICH.
3. Onpenesnenne peakiy Cpeasl paCTBOPOB COJICH.
4. OnmcaHue MexaHuU3Ma JeHCTBHA Oy(EepHBIX PACTBOPOB, MPHUBEICHHE pPE3YJIbTATOB OIBITA, IOATBEPIKIAFOIIIX
OyhepHYI0 eMKOCTh OY(PEPHBIX PAaCTBOPOB.

Tema 5. OCHOBBI IEKTPOXUMHUH.

Oruet o nadopatopuoii padote 15. CocTaBneHrne ypaBHEHUI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
1. IlpuBecTH CXEMbl OKHUCIHUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIui (10 MHIUBUIYAJIHbHOMY 3aJaHHUIO JIAOOPAaTOPHOM
paboTsr).
2. OmpenenuTh CTENCHH OKUCICHUS aTOMOB B MOJIEKYJIaX, COCTABUTH ITOJYIPOLECCH OKUCICHUS W BOCCTAHOBIICHHUS,
OTIPE/ICTUTH OKHUCIIUTENb U BOCCTAHOBUTEIIb.
3. Onpenenuts K03(HHUIHCHTH B OKHCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKITHSX.
4. Yka3aTh THI KOXIO0H pa30rpaeMoil OKHCIATEIFHO-BOCCTAHOBUTEIFHON pEaKIINH.
5. Onpenenute DJIC OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH, MOSCHUTh MHTCHCHUBHOCTh HMX IPOTEKAHUS II0
3HaueHusM DJ[C.

4.1.2. IIucbMeHHOe JOMAaIIIHee 3aJaHue

4.1.2.1. Ilopsi0ok nposedeHus u npouedypa OueHUBAHU

Pa3sHOBHIHOCTEH pacUCTHBIX XHMHUYCCKHUX 3a7ad MHOXKECTBO, IMOITOMY Ka)kIOMy OOYdYaroIIeMyCsi HEOOXOAUMO
BI)Ipa6OTaTI) WHAWBUAYAJIbHYIO CTPATCrUi0 HUX PCIICHUSA, OCHOBBIBAACH Ha aJIOpUTMax pPCHICHUA THUIIOBBIX 3aja4d I10
paccMaTpuBaeMoi TeMe.

Pemenne THMOBBIX 3afay MO KaXKJIOW TeMe INpeaiaracTcs Ha JICKIIMOHHOM WM JTa0OpaTOpHOM 3aHITUU (B
3aBHCHUMOCTH OT TeMbl). [Tociie 0CBOCHHS PEeIICHHS THUIIOBBIX 3a/1a4 (TI0 pACCMOTPEHHOMY AITOPUTMY), CTOUT IPUCTYIATh K
PEIICHHUI0 3a7ad C YCJIOKHCHUSMH B YCIIOBHH IJIH pemicHHH. ECIM OCBOGHHE aJTOPHTMOB PEUICHHS THIIOBBIX 3a1a4
SIBIIICTCS  YPOBHEM, OOS3aTCNBHBIM JIIS  JTOCTHIKCHHS BCEMH CTYJICHTAMH, TO pEIICHHE VCIOXKHEHHBIX 3a1a4
pacrpenenseTcs 1o KeJIaHUIo.

Jns popMupoBaHUs yCTOWYMBEIX YMEHNN W HABBIKOB HY>KHBI MHOTOKpPATHBIE TIOBTOPHI B PEIICHUH 33134, II03TOMY
MIPUBETCTBYETCSI CAMOCTOSTENBHBIN TIOMCK M PELICHHE 33/1a4 Ha 3aJaHHYI0 TeMY (ZOMOJIHHUTENHFHO K PacCMaTpUBAcMEIM B
ayIUTOPHH H MIPEUIOKEHHBIX MIPEToIaBaTesIeM Uil CAMOCTOSTEIHFHOTO PEIICHH)

[TuceMeHHOE HoMaImIHee 3aJaHHe BHITOTHACTCS CTYACHTAMH [0 BapHaHTaM, B OT/ACIBHOIN TOHKOH TeTpas.

BrImoHeHNe THCEMEHHOTO JOMAIITHETO 3alaHus IIPOUCXOANT Ha MPOTSHKEHUH BCETO CEMECTpPa, 10 Mepe M3YUeHUs
Ha ayJUTOPHBIX 3aHATHAX COOTBETCTBYIOIIMX BOTIPOCOB. 3aKOHYEHHAS padoTa CHAeTCs MPEroAaBaTeNio HAa MPOBEPKY HE
MO3/IHEe, YeM 3a 5 JIHS 70 IPOBENICHHS dK3aMeHa.

4.1.2.2. Kpumepuu oyenusanusn

B kaxnoM BapuaHTe MHUCHMEHHOTO aomainHero 3amanus — 20 BompocoB (3amaHuil wiu 3amad). 3a KaKablil
MPaBUJIBHBIN 0TBET HauucisAeTcs 1 6amra. Mtoro 3a paboty cTyaeHT MoxeT noiayuuts 20 6ayios.

1 Gann 3a KaxkAOC 3aJaHWE CTABUTCS, CCIU OOYYAIOUIMICS BBIMNOJHII €r0 NPaBWIBHO WIHA JOMYCTHI
HE3HAYUTCJIIbHBIC 0LlII/I6KI/I, KOTOPLIC IIPpU 06Hapy>i<eH1/11/1 CaMOCTOATEJIbHO WJIW YKa3aHUHW Ha HUX MPEnoJjaBaTCIEM 6I)ICTp0 u
MIPAaBUIBHO YCTPAHILIL.

0 6ans0B 3a KaXg0e 3aJaHWe CTAaBUTCA, €CM OOYUYAIOMIMKCS HE BBITONHUII 33aJaHHe, BHIIOJHWI €0 MEHee, YeM
HATIOJIOBUHY WM TOITYCTHII IIPH €r0 BHITIOJTHEHUH CEPhE3HBIC OMINOKH.

Jormryckaercs BRICTaBIIeHHE 0auia, coctapisomero 50% ot makcumansHoro (T.€. 0,5 6aia 3a oTAeIpHOE 3a1aHIe),
IIPU YCJIOBUH, YTO YYAIIUMCS XOPOIIO BBITIOJHEHA OOJbINAs YacTh 3aJaHUS M MMEIOTCSA NPOOJIEMBI C BBHIIOJHEHUEM
OCTaBIIEWCSl 4YacTW 3aJlaHKs, HE YyKa3aHbl HeOoiblMe (HeNPUHIMIHAIbHBIE) NEWCTBHS OCYLIECTBICHHS OCHOBHOTO
pacyera, NpUBECHA HE TI0JIHAsE MHTEPIPETALHSI OTYYEHHOTO Pe3yJIbTaTa.

4.1.2.3. Codepacanue oyenounozo cpeocmea

Hwke npuBeneHbl GOPMYIUPOBKH 3aAaHHH.

1. Ompenenuth 00beM U MacCy rasa, BBIICIUBINEIOCS B PEAKIMH B3aUMOJCHCTBUS 5 T cepebpa ¢ 50 mu 72%
pacTBopa CepHOU KUCIIOTHI.

2. OnpenenuTs MaCCOBYIO OO KPUCTAJUIM3aMOHHON BOIBI B KPHCTAJLIOTHIPATE JKEIE3HOTO KyIopoca.

3. Ompenenuts S3KBHBAICHTHYIO Maccy CEpHOM KHCIOTHI, ydacTByromed B cocrtaBe 100 mMi pactBopa ¢
KOHLEHTpauuen KucinoTel 1M B peakunu HelTpanuzanuu ¢ 50 Ma 2M pacTtBopa rHAPOKCHIA Kausl.

4. Yka3aTh 4YHCJIO TPOTOHOB, HCHTPOHOB M 3JCKTPOHOB aToMa XHUMHYECKOI'O JJIEMEHTa M0 HoMepoMm 26.
OnpeaenuTs KOJIMIECTBO BaJCHTHBIX AJIEKTPOHOB 3TOTO aTOMa, 3alliCaTh JCKTPOHHO-TICCUHBIC H IICKTPOHHBIE (POPMYIIBI
pacrpeneieHusl ero BaJCHTHBIX JJICKTPOHOB B OCHOBHOM U BO30YXJICHHOM COCTOSHHUH, yKa3aTb Ha OCOOCHHEIC
OJICKTPOHHBIC COCTOSAHHA, ONPCACIIUTL BCE BO3MOXKHBIC CTCIICHH OKUCICHHA pacCMaTpuBA€EMOro aroMa XHUMHYCCKOTO
anemeHTa. ONpeAesnTh Mo AIEKTPOHHO-IYCeHHOW (OpMyJie MPUHAJICKHOCTh aTOMa K ONPE/ICIICHHOMY AJIEKTPOHHOMY
CEMENCTBY; ONMPENEIUTh IPUHAIEKHOCTH DIIEMEHTA K MeTaiuaM / HeMeTajuiaM (BBIOOp 060CHOBATH!).

5. a) 3apucoBaTh 00pazoBaHUE MOJICKYJBI IIHAHOBOAOPOAa Mo Metomy BC; 0) ompenenuTs MOIAPHOCTH MOJICKYI
CEpoBOJIOPOA U AUOKCH A YTIIEPOIa, TOATBEPINTH CBOE PEUICHHUE.



6. 3apucoBath CTPYKTYpHYIO (GOpMYIly THAPOCYIb(aTa HATPUS U TUXpOMaTa Kajus, ONPEASIUTh TUIIBI BCEX CBA3CH
B MOJIEKYJIE.

7. OnpenenuTs TAN THOPHIN3AINH aTOMHBIX opOuTaneii aroma ¢ocdopa, odpasyromero Moiexyny GochuHa u ee
MIPOCTPAHCTBEHHYIO (hOpMY.

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

9. CkobKo ra3000pa3HOTo XJIOPOBOIOPOAa OTpedyeTest st npurorosiaeHus 100 M pacTBopa COJSIHOM KUCIIOTHI C
KOoHIeHTpanuei 1,5 M.

10. CkoJsIbKO KOHLIEHTPUPOBAHHOW CEPHOI KMCIOTHI M BOABI oTpedyercs st npurotosieHus 500 mi pacteopa 15
% KHCIOTBI.

11. M3BecTHO, 4TO Ha ocyllecTBIEeHHE peakuuu Mmexay 10 r kapOoHara Kajbls M COJITHOM KHCIOTOH OBLIO
HCTpadeHo 73 Ml pacTBOpa KUCIOTHI. KakoBa mpoueHTHas U MOJISpHas KOHIIEHTPAIUs pacTBOPA KUCIIOTHI?

12. Onpenenuts pH 120 M1 pacTBOpa IMMOHHOM KUCIIOTHI C KOHIEHTpAIMeH KUCIOTHI 3%.

13. Onpenenuts pH pacTBopa mocine mpoTekaHust B HeM peaknui Mexxy 100 M1 HachIIIIEHHOTO TPH H.y. pacTBOpa
ruapokcuaa kaneuus 1 70 mut 0,5M pacTBopa coNTHOM KHCIOTHI?

14. Omnpenenutes m3MmeneHue pH cranmaptHOTO (ochaTHOrOo OydepHOoro pacrBopa odvemom 350 M mpwm
no0aBICHUH K HEMY 55 MJI pacTBOpa eIKOTO HaTpa ¢ KoHIeHTpanuei 0,3M?

15. 3anmcare ypaBHEHHs THAPONN3a JTIOOBIX CPEIHHUX COJEH IBYX M TPEXBAJIECHTHOTO >Kele3a W ompenenuts pH
pacTtBopa.

16. Tlonb3ysick CIPaBOYHBIMHM JAaHHBIMH OIPENENUTh TEIUIOBOM 3G (EeKT peakuuu, MIPOXOIsIeil MexIy
THIPOKCHIOM aJTIOMHHHUS M SKBHBAJICHTHBIM KOJMYECTBOM COJITHOW KHCIIOTHI.

17. He npon3BoAs BEIYUCICHUH ONIPENEIUTh 3HAK M3MEHEHHSI SHTPOIIUH PEaKINK PAa3I0KeHUI HUTpaTa MEeIH.

18. Tlo 3Haky wu3MeHeHHs OdHeprum [uOOca peakumud wu3 3amaHus 18 onpenenuTh BO3MOXKHOCTH €€
CaMOIIPOM3BOJILHOTO MPOTEKAHMSI P H.y. U IpH TeMrieparype 120 rpaxycoB. OnpeaennuTs TeMrepaTypy, Ipi KOTOpoi 3Ta
peakuus repecTaHeT MpOTeKaTh CaMOIPON3BOJIBHO.

19. MeTonoM 3JEKTPOHHOTO WIJIM BIIEKTPOHHO-MOHHOTO OajlaHca paccTaBUTh KOA(DQUIMEHTH B ypaBHEHHH
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMU MEXAY aIFOMHUHHUEM U KOHIIEHTPUPOBAHHON CEpHOM KHCIOTOM.

20. 3amcaTh ypaBHEHHE CKOPOCTH PEAKIMK OKHUCIICHHS MOHOOKCH/IA YTJIepoia U ONIPEAEIUTh €€ H3MEHEHHUE, €CIIH:

a) yBEJIUYUTh KOHIEHTPALUIO UCXOHBIX BEIIECTB B 2 pa3a;

0) cHU3UTH AaBieHne B cucteme 1o 0,5 atmochep?

4.2. OueHoYHbIe cpecTBAa MPOMEKYTOUHOI aTTecTaluH

4.2.1. Ik3amen

4.2.1.1. ITopsiok npoBeaeHHSI.

[lo mucnumuiHE MPEeXycMOTPEeH HSK3aMeH, KOTOPHIM IMPOBOIUTCS B YCTHO-TIMCbMEHHOH (opme mo Omieram. B
Ka)J10M OmiieTe /iBa BOIpoca.

OKk3aMeH HalleJeH Ha KOMIUICKCHYIO IPOBEPKY OCBOEHHS YYAIIUMHCS OCHOBHOTO COJIEP)KaHMS IAMCLMILUINHBL.
OOyyaromuiicst MojydaeT OWJIET ¢ BOIpocaMH (3aJaHHMsAMH) M BpeMsl Ha IIOATOTOBKY. 3aueT NMPOBOAUTCS B YCTHOH,
MMUCBMEHHON WJIM KOMIBIOTEpHOH (Gopme. OLeHUBAETCs BlIaJICHHE MaTepHalioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTH
MIPUMCHSTh HY)KHBIC 3HAHMS, HABBIKK M YMCHUS TIPU aHAIHM3E MPOOJICMHBIX CUTYaIlUil U PEIICHUU MPAKTHYCCKUX 3aaHUH.

4.2.1.2. Kputepun oneHUBaHHS.

VY CTHBIN OTBET HA TEOPETUUECKUN BOIPOC 110 KypCy AUCLUIUIMHBIL

24-30 6anI0B CTABUTCS, €CTH 00YYAIOIIMIICS TPOIEMOHCTPUPOBAJ BCECTOPOHHEE, CUCTEMAaTHYECKOe U ITyOoKoe
3HaHUC YYEeOHO-IPOTPaMMHOIO MaTepHualia, YMCHHE CBOOOJHO BBIMONHATH 3aJaHUs, MPEIyCMOTPCHHBIC MPOrPaMMOM,
YCBOWJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C JIOMIOIHUTEIBHOM JTUTEPATypOii, PEKOMEHIOBAHHOM MPOrPaMMOM JIUCIUILIHHEI,
YCBOWJI B3aUMOCBSI3b OCHOBHBIX TOHSATHH JUCUUIUIMHBI B WX 3HAYCHUM U1 NpUOOpeTaeMoil mpodeccuu, MpOsSBUI
TBOpPYECKHE CIOCOOHOCTH B TOHUMAHHH, H3JI0KEHUH U HCITOJIB30BAHAN YI€OHO-TIPOTPaMMHOT0 MaTepHala.

16-23 6an0B CTABHTCH, €CJIM OOYYAIONIUiCS MPOJCMOHCTPHPOBAI IOJHOE 3HAHHE Y4eOHO-TIPOrPaMMHOIO
MaTepuaia, YCHEIIHO BBIIONHII IPEIyCMOTPEHHBIE TIPOTPaMMOW 3aJaHUs, YCBOWJ OCHOBHYIO IJUTEpaTypy,
PEKOMEH/IOBAHHYIO MTPOTPAMMO AUCIIUIUIMHEI, TOKa3aJl CHCTEeMaTHUECKUI XapakTep 3HaHUH MO AUCIUILINHE U CIIOCOOCH
K HX CaMOCTOSTEILHOMY TIOTIOJIHCHHI0O W OOHOBJICHHIO B XOJ¢ JallbHEHIIeH ydeOHOoW paboThl W TpodheCCHOHATHHOU
JIESITETTFHOCTH.

8-15 6a/ut0B cTaBHUTCS, €U 00y4YAIOUIUICA TPOJEMOHCTPUPOBANI 3HAHHE OCHOBHOIO Y4eOHO-TIPOrpaMMHOTO
Marepuasia B oObeMe, HEOOXOAMMOM IJisl AajibHeimied ydeObl M mpencrosimied paboThl 1Mo mpodeccuu, CIpaBuics ¢
BBHIMIOJIHCHUEM 3aJ[aHUM, MPEIyCMOTPCHHBIX IMPOTrPaMMON, 3HAKOM C OCHOBHOW JIUTEPaTypO#, PEKOMCHIOBAHHOM
MPOrpaMMOl JAHMCIUILINHEI, JOMYCTHJ IOTPEIIHOCTH B OTBETC HA JK3aMEHE M IPU BBHIMOJHCHHH JK3aMCHAIIMOHHBIX
3aJlaHui, HO 00J1alaeT HeOOXOAUMBIMU 3HAHUSMU JJIsl KX YCTPAHCHUS IO/ PYKOBOJCTBOM IPEIIOAaBATEIIS.

0-7 0annoB craBUTCH, €caIM O0YYAIOLIMIiCS NPOJEMOHCTPHPOBAI 3HAHWE OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO
Marepuaia B o0beMe, HeOOXOAMMOM ISl JajbHeHIeld y4eObl W MpencTosimeld paboThl MO0 MPOQEecCHH, CHPaBHICS C
BBITIOJTHEHUEM 3aJlaHUH, MPEAYCMOTPEHHBIX MPOTPaMMOW, 3HAKOM C OCHOBHOW JIUTEpaTypod, PEKOMEHIO0BAaHHOMN
MIPOTPaMMOI AWCIUIUINHEI, JOIYCTHI IOTPEIIHOCTH B OTBETE HA HJK3aMEHE M IPH BHINOJHCHHH 3K3aMEHAIIMOHHBIX
3aJaHui, HO 00J1a1aeT He0OXOANMBIMU 3HAHUAMH JJISI UX YCTPAHEHUS IO PYKOBOJCTBOM IIPETIOAaBATEIS.

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 MIPOIIECCOB.

11-15 6anasoB craBuUTCS, €CJH OOydalolMiics B PENICHWH 3aJadd JEMOHCTPUPYET HETOJIHOE IMOHUMAaHUE
HEKOTOPBIX €€ COCTABIIIIONINX, MPUBOAUT apTyMEHTHI, HE MMEIOIINE HEIOCPEACTBEHHOTO OTHOIICHHE K TeMe 3a/JaHus,
MIPUBONT HEIMOJIHOE WJIM HEIOCTATOYHO Pa3BEPHYTOE PEUICHHE 3a/a4d, IPU OOBSCHEHNH BBEIOPAHHOTO CIOCO0a PEeIICHHS
NIPUCYTCTBYET HApyLICHUE JIOTHKH, NIPH yKa3aHUH Ha OIIMOOYHbIE AEHCTBUS OBICTPO UCTIPABIIET UX, IPUBOJUT YPABHEHHUS
PeaKLuil 1 COOTBETCTBYIOLIMX XMMHUYECKHUX MPOLIECCOB, IOMYCKasi B HUX HEOOJbIINE NOIPEITHOCTH.

6-10 G6annoB craBUTCH, ecJH OOYYAIOIIMIICSI B pEIICHUE 3aJaydl BKIIOYacT MH(POPMALMIO, HE HMEIOIIYIO
OTHOIIEHHS K TEME 3aJaHusl, BEIOpaHHBIM CIIOCOO PELICHUs M MOJTYYEHHBIH Pe3ysbTaT He 00BICHSIETCS, HE aHAIM3UPYeTCH,
HE OLICHUBAETCS; MPH MOSCHEHHH DJIEMEHTOB BBINIOJIHEHHS 3aJaHUSl TEOPETUUECKHE ACTIEKThl COOTBETCTBYIOIIEH TEMBI
NPaKTHYECKH HE PacCKpPBIBAIOTCS, IPOLECC pPEIICHHs HETOYHBIH, HO B HEM BCE-TaKM MPUCYTCTBYET HAy4Has JIOTHKA,
YpaBHEHHSI PEaKIIUK M CXEMbI XUMHYECKIX IPOLIECCOB MPUBOISATCS C CEPhE3HBIMHU OIIHOKAMHU.

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

4.2.1.3. OnleHo4YHbIE CpeacTBA.

1 yacmo 6unema: ycmuolit omeem Ha meopemuiecKuil 60npoc
1. 3aKoHBI CTEXHMOMETPUH: 3aKOH COXPaHEHHUSI MacChl, 3aKOH KPaTHBIX OTHOIIEHHH, 3aKOH NOCTOSIHCTBA COCTaBa, 3aKOH
9KBUBAJICHTOB, 3aKOH ABOT'aJIp0, 3aKOH IPOCTHIX 00bEMHBIX OTHOILEHHUH.

2. DnexTpoHHOE cTpoeHue aroma. KBanToBble uncia: riaaBHoe(n), opouransHoe(l), MarautHOe (ml), cimHOBOE (MS).
[Mpunnwmn [Maynu, npasuito I'yana, npuHIun HanMeHbInei sHepruu (npasmio Kneukosckoro). CTpoeHue siipa aToma.

3. Ilepuoanueckuii 3akoH u cucrema J[.1. MenneneeBa. CoBpeMeHHast popMyIHpoBKa NEPUOMIECKOTO 3aKOHA.
CTpykTypa NEpHOTUYECKON CHCTEeMBI. [lepnoaMYHOCTE CBOMCTB aToMa. ATOMHBIE paAWyChl. DHEPTHS HOHH3ALNU.
DHeprus CpoACTBA K 3JICKTPOHY. DICKTPOOTPUIIATEITHHOCTS.

4. Xumraeckast cBs13b. KoBaneHTHas CBs3b. HackmaeMocTs, HallpaBIeHHOCTD, TTOJISIPH3yEeMOCTb KOBAJICHTHOH CBS3H.
Merton BaneHTHBIX cBsizelt (MBC) u meton monekymsipabix opoutaneit (MMO). Monnas cBsa3b. BomopoaHas cBA3b.

5. KoopnuHannoHHsIe coequHEHNs. BHEIIHAS 11 BHYTpEeHHHE Cepbl KOOPANHAIIMOHHBIX COSAMHCHHH.

DNeKTpoNuTHYeCKas IUCCOMHUANNS KOOPAMHAIMOHHBIX COCOMHEHHWH. 3HaueHHe NpOIecCOB KOMIUICKCOOOpa3oBaHUS B
XMMUHU ¥ OHOJIOTHH.

6. OCHOBHBIE TepMOANHAMUYECKUE (DYHKI[H COCTOSIHUSI CUCTEMbI. BHYTPEHHSISI SHEPTHsl CHCTEMBI. DHTAIIBIINS U TETIJIOBON
3¢ GEeKT peaKIuy.

7. DHTpOMUS U CTENEHb YNOPSIOYEHHOCTH cucTeMbl. JHeprusi [ nb60ca kak KpuTepuii BO3MOXKHOCTH CaMOITPOU3BOJILHOTO
OCYIIECTBJICHUA XUMHNYCCKUX ITPOLECCOB.

8. CkopocTh XUMHUYECKUX peakluil. 'oMOreHHbIe U reTeporeHHbIe Peaknu. 3aKOH ASHCTBYIOIINX Macc.

9. TlonATHe 00 aKTUBHBIX MOJEKYJIaX WM HSHEPrHs aKTUBAI[MH. 3aBHCHMOCTh CKOPOCTH PEaKIMH OT TEMIIePaTypEl,
TemnepaTypHbelii  kodddunuent. I[lorstnme o memHoW peakmun. Kartamu3. BrusgHme KkaTamu3aTopoB Ha CKOPOCTh
XAMHUYIECKUN peakIuu. POk KaTamn3aTopoB B OMOJIOTHMYECKUX TPOIIECCax.

10. Xumunueckoe paBHoBecue. KoHcranta xumuueckoro paBHoBecus. Ilpunuun Jle-Illatense. CMenieHue XUMUUECKOTO
paBHOBECHS.

11. Boga. lucniepcHble cuCTeMBl. B3BecH, KOUIOMIHBIE CHCTEMBI, HCTHHHEBIC PACTBOPHL.

12. ®u3MKO-XUMHUIECKHE CBOWCTBA pa30aBIEHHBIX pACTBOPOB: OCMOC, KPHOCKOITHS, 30yIIITHOCKOIHSI.

13. Dnexrponurnueckas auccounuarus. CymHOCTh TeopuH. MeXaHW3M JHUCCONMAIMHA BEUIECTB C Pa3HBIM THIIOM
XUMHUYeCKo# cBsizu. CrerneHs aucconuanyu. CHIIbHBIC U CIa0bIe DIIEKTPOJIUTHI.

14. Nonnoe npousBeneHre Boasl. Bogopoaubiii mokazatenb, pH.

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

16. OKHCIUTEILHO-BOCCTAHOBUTENIbHbIE peakiuu. Kiaccudukanus OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIH.
BoccranoButenu n okucauTes M. MeTobl 3IeKTPOHHOTO U 3JIEKTPOHHO-HOHHOTO OajlaHca.

17. DnexTpoXuMUYecKUuW psJ HampspkeHuid MeTtaisioB. CTaHAapTHBIE AJIEKTPOJIHBIE MOTEHUHUANbL. [ anbBaHUUECKU
JJIEMEHT.

18. DuyeKTpoiM3 KaK OKHCIHMTEIbHO-BOCCTAHOBHUTENBHBIN IIpolecc. OJIEKTPOJIN3 paciUlaBOB. ODJEKTPOJIM3 BOJHBIX
PacTBOPOB. DIEKTPOIU3 C PACTBOPUMBIM aHOAOM.

2 yacms Ounema: Xumuueckas 3aoava

1. CocTaBpTe ypaBHEHHE HEOOPATHMOI XUMHUECKOW PEaKINK B3aMMOICHCTBHS PACTBOPUMOTO IBYKHCIOTHOTO OCHOBAHHUS
C OJJHOOCHOBHOM KHCJIOTOH M OIpeAeiTe Maccy 00pa3yromieiics BOIBI, IPH YCIOBUH, YTO PACTBOP OCHOBAHMS OBLIT MacCOM
150 rpamm ¢ mMaccoBod foinel ocHoBaHHA 17%, a pacTBop KuciIoTel o0beMoM 200 M M KOHIEHTpanuei Kuciotsl 1,5
MOJTB/II.
2. OcymectBute pa3dop XuMuIeckoro 3memMenTa Nel7 mo cxeme: 9UCIIo IPOTOHOB, HEUTPOHOB U AJIEKTPOHOB, KOJIMIECTBO
BAJICHTHBIX JJICKTPOHOB, JJICKTPOHHO-AYCCHUHAA W DBJICKTPOHHAas (bOpMyJ'II)I BaJICHTHBIX DJ3JICKTPOHOB OCHOBHOI'O U
BO30Y)K/IEHHOTO COCTOSIHMH, BO3MOXKHBIE CTEIIEHH OKHUCJICHHUS, NPUHAUISKHOCTh K JJIEKTPOHHOMY CEMEHCTBY,
NPUHAJJIEKHOCTh K MeTajulaM / HeMeTajljlaM, CPaBHEHHE C PSJIOM CTOSIMMHU B NEPUOANYECKONW CUCTEME XMMHUYECKHMHU
3JIEMEHTAMU 110 XMMHUYECKOM aKTUBHOCTH.



3. Ompenenure TUN TUOPHIW3AMKA ATOMHBIX OpOHWTallell ICHTPAIBHOTO aTOMa B MOJIEKYJe aMMHAaKa, OMPEISITUTE
MIPOCTPAHCTBEHHYIO ()OPMY MOJIEKYJIBI, TOJIIPHOCTD €€ CBS3EH U MOJIIPHOCTD MOJIEKYJIBI B IIETIOM.

4. Vcnionp3ys HEAOCTAOIINE CIIPABOYHEIE TaHHBIE OMPECIINTE MOJIIPHYIO U SKBUBAJICHTHYIO KOHIEHTpaIwio 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 Ul MPUTOTOBJICHHS PAcTBOPa COJITHOH KHCIIOTHI C
KOHLeHTpauuel 3 Mmoss/n? Hepocraronue aist penieHust 3a1a4u JaHHbIe BO3BMUTE M3 CIIPAaBOYHUKA.

6. Tlonb3ysich CIPaBOYHBIMH JaHHBIMU OINPENEIUTE TEIUIOBOH 3((EeKT peakluy HeHTpaau3aluu Jio00i 0JHOOCHOBHOM
KHUCJIOTBI PaCTBOPUMBIM JIBYKHUCJIOTHBIM OCHOBAaHUEM. He IMpoOU3BO A BBIYMCIICHU N OINPCACIUTEC 3HAK UBMCHCHUSA DHTPOIINU
aT0i peakuuu. [1o 3HaKy n3meHneHus sHepruu ['nd60ca onpenenuTe BO3SMOKHOCTh €€ CaMOIPOU3BOJILHOTO MTPOTEKAHUS MTPU
temreparype MuHycl00°C. Ompenenute TemmepaTypy, I@pU KOTOPOM dTa peaklus TNepecTaHeT MPOTEeKaTh
CaMOIIPOU3BOJIBHO.

7. MeTomoM »IIeKTpOHHOTO OallaHca paccTaBbTe KOA((QHUIMEHTH B YpaBHEHUH PEaKIUH B3aUMOICHCTBUS NepMaHTaHaTa
KaJsl ¢ CYIb(UTOM HATpUs B KUCIOH cpene. OmpenenuTe OKHUCIUTEIh U BOCCTAHOBUTEINb, YKaXKHUTE THIT OKHCIUTEIHHO-
BOCCTAHOBHTEIEHOW PEaKIInH.

8. 3amumuTe aHOTHBIN M KaTOXHBINA MPOIIECCH AIICKTPOJIN3a PACTBOPA U paciuiaBa MeIHOTro Kynopoca. [ToscHuTe pa3nnans
B IMPOTEKAIOIINX Ha AJIEKTPOAax Iporeccax. [IpuBeanTe MpuUMep COIH, MPOAYKTHI AJIEKTPOJIHM3a paciuiaBa M pacTBOpa
KOTOpO#t OyayT oquHaKoBeL. [IpuBeanTe MpUMep COJIU, PACTBOP KOTOPOH HE AAaCT MPOJAYKTOB, COOTBETCTBYIOIINX HOHHOMY
COCTaBy COJIH.
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Ilepeuens JuTepaTypbl, He0OX0AMMOI AJIsl 0OCBOCHHMS TMCHUILIUHBI (MOAYJIsT)
b1.B. IB.01.02 OGrast Xumwust

Hanpasienne moarorosku: 44.03.05 - Tlenarorudeckoe 0dpa3oBanue (¢ AByMst MPOGUISIMHU IIOATOTOBKH)

[Ipoduins noaroroBku: brosorus u XuMus
Kpanudukarus BeITyCKHUKA: OakanaBp
®opma o0yueHust: oUHOE

SI3bIK 00y4UeHMS: pycCKUi

T'ox Havasga 0OydeHus Mo 00pa3oBaTeNbHOM mporpamme: 2023

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.II. OcHoBHI 06miei xumuu: yaeOHoe nocodue / JI.J[. bop3ora, H.YO. Ueprukora, B.B. Sxymes. - CII6:
Jlansb, 2014. - 480 c.

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

JonoTHUTeIbHAS JINTEpaTypa:

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

2. Crace H.®. Beenenne B xumuio [DIeKTpoHHBIN 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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nepeyeHb MPOrpaMMHOIO0 odecreyeHus] H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Hanpasienne moarorosku: 44.03.05 - Tlenarorudeckoe 0dpa3oBanue (¢ AByMst MPOGUISIMHU IIOATOTOBKH)
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Kpanudukarus BeITyCKHUKA: OakanaBp

®opma o0ydeHus: ouHOE

SI3bIk 00Oy4UeHUs: pycckuit

T'ox Havasga 0OydeHus Mo 00pa3oBaTeNbHOM mporpamme: 2023

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.



