MHHHUCTEPCTBO HAVKH H BBICIIEI'O OBPA3OBAHMWS POCCHICKOI DENEPAITMH
Denepankioe rocyIapeTREHHOR ABTOHOMHOR o0pazoBatenbioe yupexenue
BBICIIETO 0Opa3oBaHn
"Kasancxuii (Ipusonxckuii) tenepansueiil yausepcurer”
EnaBysxckuii maernryt ((unman)

YTBEPKIAID

Hupextop

EnaGyxcxoro unernryra KOV
LA R, .M_eg30H E.E.

A

[V ETTr ;

Mporpamma auennnanng Rz ! 5 L
L konbHEIT XuMideckult 3KCIepUMEnT R = o

Hanpasnenue noaroropxu: 44.03.05 - Menarormueckoe oBpasosanue (¢ ABYMA npodunamu OArOTOBKM)

[podme noprororku: Buonorus u xumus

Keamudukanus peinyckuuka: Gakanasp

Dopma obyuenus: ouHoe

3wk 00yueHus: pyccrmit

I'op navana o6yvenns no ofpasorarensioil nporpamme: 2023




Conep:xanue

1. IepedeHp MIaHUPYEMbIX PE3yJIbTATOB OOYUEHHs MO JUCHHUILTUHE (MOJYIIO), COOTHECEHHBIX C IUIAHUPYEMbIMU
pesynpratamu ocBoeHus OITIOIT BO

2. Mecto mucuumiuasl (Monyis) B ctpykrype OITOIT BO

3. O0beM IUCHUIUIMHBI (MOAYJsI) B 3a4eTHBIX CIMHUIAX C YKa3aHWEM KOJIMYECTBA YacOB, BBIJICICHHBIX Ha
KOHTAaKTHYIO pa0oTy OOydYarommxcsi ¢ mpernojaBareiieM (10 BUAaM YYCOHBIX 3aHATHI) U Ha CAMOCTOSTCIBHYIO PaboTy
oOyJaromuxcs

4. CoxepkaHue TUCITUIUIMHBI (MOIYJIs), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jieniaM) ¢ yKazaHHEM OTBEIECHHOTO Ha
HHX KOJIMYECTBA aKaJeMUYECKUX YaCOB U BHJIOB Y4COHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTUYECKHH IUIaH KOHTAKTHOM U CAMOCTOSITEIBHOM PabOThI 1O TUCHHUIUIUHE (MOYJIIO)

4.2. ConepxaHue JUCIUILTAHBI (MOITyJIs)

5. TlepedyeHp y4eOHO-METOAMYECKOTO OOECIICUSHHSI JIIsi CAMOCTOSTEIEHON PabOThl 00YJAIOIINUXCS TI0 THUCITUTUTHHE
(Moysr0)

6. ®OH/I OLICHOYHBIX CPEJCTB MO JUCHHUILIUHE (MOYJIIO)

7. [lepedens nurepatypsl, HEOOXOAMMOH JIJIsi OCBOSHUS TUCIATIINHBI (MOTYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTr "MHTepHEeT", HEOOXOAUMBIX IS OCBOCHHS
JUCITUTUTHHBI (MOTYJIS)

9. Meronuveckue yka3aHus sl 00YYAIOIIMXCS IO OCBOCHHUIO TUCIUTUTAHBI (MOIYJIS)

10. IMepeuenp MHGDOPMALMOHHBIX TEXHOJIOTHIL, HCIIOIb3YEMBbIX IPH OCYLIECTBICHUU 00pa30BaTEIHLHOIO MMpollecca Mo
JMUCITUIUTHHE (MOJYJIIO0), BKITIOYAs TIepeUeHb MPOTrPaMMHOTO O0ecTieueHUsT 1 MHPOPMAITMOHHBIX CIPABOYHBIX CUCTEM (TP
HE00X0TUMOCTH)

11. Onucanne MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOIMMOM IJIsl OCYIISCTBICHHS 00pa30BAaTEIBHOTO MpoIecca
10 TUCIUTUTHHE (MOJTYITIO)

12. Cpe[lCTBa aanTtanuu npenogaBaHrud JUCHUIIIIAHBL (MO,HyJ'Iﬂ) K HOTpe6HOCTHM o6yqa}0m1/1xcs{ WHBAJINJO0OB U JIMII C
OTpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBbA

13. Tlpunoxxenue Nel. DoHMT OIIEHOYHBIX CPEICTB
14. IMpunosxenue Ne2. [lepeuens nurepaTypbl, HEOOXOIUMOI 1J1s1 OCBOCHUS JUCLUIIIIMHBI (MOJTYJIs)

15. Tpunoxxkenne Ne3. Tlepeduenp MHPOPMAIIMOHHBIX TEXHOJOTHH, WCIIONB3yEMBIX HJISI OCBOCHHS IHCIIUTUTHHBI
(Momyis), BKIIFOYAsI IEPEYCHb MPOTPAMMHOTO 00eCIieueHHsT U HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



[Iporpammy aucuumnHbl pa3paboran(a)(n) crapmmii npenoaasarens, 6/c 3axapuenko H.B. (Kadenpa 6uonorun n
xumud, OTAeNeHe MaTeMaTHKH U eCTeCTBeHHbIX Hayk), NVZaharchenko@kpfu.ru

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

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

HIndgp Pacuingposka
KOMIIeTeHI[UH npuodperaeMoil KOMNeETEHIIUH
OIIK-8 (CrtocoOeH OCyIIeCTBIATh MEAarOTHYECKYI0 ACSITETHHOCTh HAa OCHOBE CTICIIUANIbHBIX HAYIHBIX 3HAHHUH
OTIK-8.1 3HATH CHIOCOOBI MPUMEHECHHS CIEIMAJIbHBIX HAYYHBIX 3HAHUH NPH OCYMIECTBICHHWU IeIarorm4ecKoH]
' e TETbHOCTH
K-4 CriocoOCH TMPUMEHSATH MPEIMETHBIC 3HAHUS B OOJIACTH XMMHHU IIPH Peaju3aluyd 00pa3oBaTEIbHOTO)
porecca
K-4.2 YMETh NPUMCHSATh 3HAHUS O COCTaBE, CTPOCHHUHM M XHMHUYECKHX CBOWCTBAX MPOCTHIX BEIIECTB U

XUMHYCCKUX COC,HI/IHCHI/Iﬁ pu peajmsaluu 06pa30BaTeJ'II)HOFO mnmponecca

BHa,HeTL HaBbIKaMH 0e3011acHOr0 MMpOoBEACHUS XHUMHUYCCKOI'O OKCIICPUMCHTA, OCHOBHBIMH
TIK-4.3 CUHTCTUYCCKUMHU U aHAJTIUTUICCKUMU METOJaMU MMOJYYCHUS U UCCIICJOBAHUA XUMHUYCCKUX BCUICCTB MIPH]
[peain3aliun O6paSOBaTeJ'ILHOFO npouecca

OO0yyaroniuiicsi, OCBOMBIINN AUCIUTIINHY (MOYJIb):
JlomkeH 3HaTh:

- CIIOCOOBI NPpUMCHCHUSA CICHUAJIBHBIX HAYYHBIX 3HAHUK B 00JacTH XUMHH npu  OCyHICeCTBJICHUU
HeHaFOFHHCCKOﬁ JCATCIbHOCTH, IPUHLIMIIBI OPTaHU3AMHU SKCIICPUMECHTAIBbHbBIX pa60T 10 XUMHUH B cpez[Heﬁ IIKOJIC,

JomkeH ymers:

- HOPUMCHATHL 3HAHUA O COCTAaBC, CTPOCHHUU U XUMHUYCCKUX CBONCTBax MPOCTBIX BCUICCTB U XUMUYCCKUX
COC,HI/IHGHI/Iﬁ Ipu OpraHu3alliv S5KCICPUMCHTAJIIbHBIX pa60T 110 XUMHHU

JlomxeH BIaeTh:

- HaBBIKAMH O€30MacCHOTO TMPOBEIACHUS XHMHYECKOTO JKCIEPUMEHTAa, OCHOBHBIMH CHHTCTHYECKUMH U
AHAJUTUYECKMMHM METOJAMH TMOJIYYeHUS M HCCJICHOBAHMS XHMHUYECKHUX BEIIECTB MpPU pealu3aluu
00pa3oBaTenbHOIO Ipolecca.

2. Mectro qucuumiaunsl (MoayJs) B ctpykrype OIIOII BO

Jucrumuimaa «b1.0.08.10 1IkoJbHBIN XUMHYECKAN JKCIIEPUMEHT» OTHOCHUTCS K bioky 1, o0si3aTenbHON dacTh
OIIOII GakamaBpckoi TporpaMMBbl IO HAaNpaBiIeHHIO MOATOTOBKH 44.03.05 "Ilemarormveckoe oOpa3oBaHue (C ABYMS
poGHUIIAMHU TIOATOTOBKH) PO b «bruomorus u Xxumus".

OcsauBaercst Ha 5 kypce B 10 cemectpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHMIAX C YKA3aHMEM KOJUYeCTBA YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 pa0oTy ol0ydamwlmuxcs ¢ npemnoaaBareneM (II0 BHJAM Y4YeOHBIX 3aHAAITHI) M HA CAMOCTOSITEJBHYIO
padoTty o0yuarommuxcsi

OO6mas TpyJ0eMKOCTh JUCIUILINHBI COCTaBIsAET 3 3aueTHBIX(bIe) equHuI(bl) Ha 108 gaca(oB).

Konrakrhast pabora - 48 waca(oB), B ToM uucie jJekuuu - 12 uaca(oB), mpakTudeckue 3aHaTust - 12 yaca(os),
nabopaTopHbie paboThI - 24 yaca(0B), KOHTPOJIb CAMOCTOSITEIBHOM paboTs - 0 yaca(oB).

CamocrostensHas pabota - 60 gaca(oB).
KonTpons (3auér) - 0 yaca(oB).
®dopma MpoMeKyTOUHOT0 KOHTPOJIS IMCUUILIMHEL: 3a4eT B 10 cemectpe.

4. Copnep:xkaHue AMCHMIUIMHBI (MOAYJsl), CTPYKTYPpHpPOBaHHOe MO TemaM (pa3ieiaM) ¢ YKa3aHHEM
OTBEJIEHHOr0 HAa HUX KOJIMYeCTBA aAKa/IeMHYEeCKHUX YACOB  BUAOB Y4eOHBIX 3aHSATHIA

4.1 CTpyKTypa 1 TeMAaTH4YeCKHIl IIIaH KOHTAKTHOH M caMOCTOATEJbHOM padoThl 10 JHCIUIIIHHE (MOAY.II0)
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1. [Tema 1. Beenenwue. I1IkonbHBIN XUMHYCCKHIH IKCIICPUMEHT 10 2 2 0 12
2. [Tema 2. TTocTaHOBKA MPAKTHYECKUX PAOOT 1O OOMICH XUMHUN 10 2 2 4 12
3 Tema 3. CBOICTBa OCHOBHBIX KJIACCOB HEOPTAHUIECKUX 10 2 2 8 12
" [BemiectB
4 Tema 4. YrneBoaoposl U rajJoreHnpou3BOIHbIE 10 2 2 4 12
" |yrmeBomopoioB
5 Tema 5. Kuciopoaconepskamiie 1 a30TCoaepsKaIiie 10 4 4 8 12
" |opraHuuYECKUE COCTUHCHUS
Mroro: 108 12 12 24 60

4.2 ConepikaHnue TUCHMILIHHBI (MOXYJIs)
Tema 1. Beenenue. IIIkoIbHBIN XUMAYECKHI JKCIIEPHUMEHT

TexHuka M METOJMKA IIKOJHHOIO XHMHYECKOIO HKCIEPUMEHTa KaK OCHOBa MPO(ECCHOHAIBHOW MOATOTOBKU
yuutens xumud. OTIHYHE IIKOIBHOTO XHMHYECKOTO JKCIEPUMEHTa OT Hay4HOro. MOpMbI IIKOJHHOTO XHMHYECKOTO
JKCIepUMeHTa. Bompochl OXpaHbl Tpylda W TEXHHKH OE30MacCHOCTH B XHMHUYeCKOM KaOuHeTe. TpeboBaHus K
00opynoBaHuIo kKabuHeTa XuMuH. JlabopaTopHas mocyaa, IpuOOPkI, BCTIOMOTraTeIbHOE 000Dy I0BAHNE.

Tema 2. IlocTaHOBKA NPAKTHYECKUX PA0OT Mo 001Iel XUMHUH

IlepBoHauanbHbIC MOHATHA B XUMHHU: (PU3MYCCKUE U XHUMHYCCKHE CBOWCTBAa BEINECTB, BEIIECTBA U CMECH;
¢usuveckue W XUMHYCCKHE SBICHHA. XHMHUYCCKHHA OKCIHCPUMEHT 1O TeMaM «THIbl XHMHUYECKUX PEaKIU»
«KoJnm4ecTBeHHbIC 3aKOHEI B XUMHUUY.

Tema 3. CBoiicTBa OCHOBHBIX KJIACCOB HEOPraHUUECKHX BELIECTB.

IMonyueHnne W W3y4eHHWE CBOWCTB IMPOCTHIX BEIIECTB: KUCIOPOJ, BOIOPOMI, cepa, (dochop, yriaepos, TaloreHsl,
IIETIOYHBIE W IIEJIOYHO-3eMebHBIe MeTaiutel. llodydeHne w m3ydeHHe CBOWCTB TPEACTaBUTENEH DPa3IHYHBIX KIIACCOB
HEOPTaHWYECKUX COCAMHECHHI: OKCUIBI, KUCIIOTHI OCHOBAHHUS, COJIH.

Tema 4. YT1eBOIOPOIBI ¥ TAIIOTEHIIPOU3BOIHEIE YTICBOAOPOIOB

KadecTBeHHBIE peakiMu Ha YTIAEBOAOPOABI, CIOCOObI mMmonydeHus. [lomydeHne MeTaHa W3 aleraTa HaTPHsL.
[lomyuernne sTmineHa u ero cBoiicTBa. Ilonmydenwe ameTmieHa KapOWAHBIM cHOCcOOOM W ero cBoiictBa. [lomydenue
xJiopaTaHa. KadecTBeHHBIE peakiiny Ha TOJIYOJ.

Tema 5. Kncnoponcouepmamne H a30TCcoAcpiKalie OpraHuvYeCKue COCIMHCHUSA

KauecTBeHHbIE peakuuu Ha CIUPTHI, PACTBOPHMOCTH OJHOATOMHBIX CIIUPTOB B BOJE, T'OPEHHE CHHPTOB.
KauecTBeHHast peakiys Ha MHOTOaTOMHBIE CIIUPTHI. DEHOIBI. AJIBJIETUIBI U KETOHBL: CTpOEHHE U cBoiicTBa. [lonyuenne
YKCYCHOT'O alIbJICTU/Ia OKHCIICHUEM dTaHoIa. KaueCcTBEeHHBIC PEaKIUU Ha aJIbJCTUIBI U KETOHBIL.

KapOoHOBbIE KHCIIOTBI: CTpOEHUE U CBOMCTBA. [loKka3zaTenbcTBa HENMPENEILHOTO XapaKTepa HEKOTOPHIX KHCIOT (Ha
npumepe osieHoBoi). OcoOble XMMHYECKHE CBOMCTBA MYpPaBBHMHOHW KHCIOTHL. OOHapy>KeHHWE OPraHMYeCKHX KHUCIOT B
MPUPOHBIX 00beKkTax. [loyueHne MblTa U3 KACTOPOBOI'O Maciia.

Crnoxusie 3¢upsl. Ctpoenne. [lonyuenne. [Ipumenenne B 6p1Ty. IlomydeHne 3THIOBOTO 3dHpa YKCYCHOH KHUCIOTHI
(arumanerara). [lomyuenue 3¢hpupHBIX Maced.

KadecTBeHHbIC peaKIMH HA pa3iM4HbIe TPYIINbI YIJIEBOAOB. [HIPOIU3 Caxaposbl, IEUTIONO3bI, Kpaxmana Hu
JI0Ka3aTebCTBA UX cTpoeHusl. OTKPBITHE YIICBOIOB B Pa3INYHBIX OMOOOBEKTAX.

AMUHBL BrlieneHune HU3MIMX aMIHOB U U3YYEHHE HX CBOMCTB. ApOMaTHYECKHE aMUHbI: aHHJIMH M €r0 CBOWCTBA.

AMMHOKHCIIOTBI, O€JIKH: KaUeCTBEHHbIE PEAKIMK Ha apOMaTHYECKUE, CEPOCOIEpPIKAIEe AMHHOKHCIIOTHI; OMypeToBast
peakuusi, HUHI'HAPUHOBAs IpoOa. BricOKOMOIEKyIIsIpHbIE OpPraHUYECKHE COeTUHEHHS.

5. IlepeueHb Yy4eOHO-METOAMYECKOT0 oOecmeyeHHs] ISl CAMOCTOATEJbLHOH padoThl o0y4yaloluXcsl IO
JMCUMILIHHE (MOAYJII0)

CamocrosTenpHass paboTa OOYYaIONIMXCS BBITIONHIETCS IO 3aJaHHAI0 M TIPH METOIUYECKOM PYKOBOJICTBE
mpernojaBaTens, HO 0e3 ero HemocpeAcTBeHHOro yuactus. CamocTosTenpHas paboTa Mmojapasfessercs Ha
CaMOCTOSATENIFHYI0 PadOTy Ha ayJUTOPHBIX 3aHATUSIX M Ha BHCAYAUTOPHYIO CAMOCTOSTEIBHYIO paboTy. CaMocTosITebHAS



pabora oOy4aronuxcs BKIIOYAET KaK IOJHOCTBIO CaMOCTOSTENILHOE OCBOCHUE OTHEIBHBIX T€M (Pa3JesiOB) AUCHUILIUHEL,
TaKk U npopaboTKy TeM (pa3aernoB), OCBaMBAEMBIX BO BpeMsl ayJUTOPHOH padoTel. Bo Bpems camocrosiTenbHONH paboThI
oOydJaromuecss 4YUTAlOT M KOHCHEKTUPYIOT y4eOHYI0, Hay4HYI0 M CHPABOYHYIO JIMTEPaTypy, BBINOJHSIOT 3a/laHus,
HarpaBsJIeHHbIE Ha 3aKpeljieHue 3HaHUM M OTpabOTKy YMEHHI M HaBBIKOB, TOTOBSATCS K TEKYIIEMY U IPOMEXYTOUHOMY
KOHTPOJIIO 10 AUCLUIIINHE.

OpFaHI/I?)aIII/IH CaMOCTOSTEILHOMN pa60TLI 06yqafom1/1xcs{ PEriaMCHTUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMMU, y‘le6HO'
MeTO,HH'-IeCKOﬁ nMTepaTypoﬁ 1 3JICKTPOHHBIMHU 06p330BaT€J'II)HI)IMI/I pecypcaMu, BKIIrO4asi:

[Mopsiiok opraHu3alii U OCYILECTBJICHHUS 00pa30BaTeNIbHON JESTeIbHOCTH M0 00pa30BaTeNbHBIM IIPOrpaMmamM
BbICIIEro 00pa3oBaHusi — MporpamMmaM OakanaBpuara, MpOrpaMMaM CICHHAINTETa, NPOTrpaMMaM MaruCTpaTypbl
(YTBepKIIeHHBIH TpUKa3oM MUHHCTEPCTBA HAyKHd M BhICIIEro oOpa3oBanus Poccwiickoit ®enepanmu ot 6 ampens 2021
roma Ne 245)

VYceraB  ¢enepanbHOro  TOCYAapCTBEHHOIO  aBTOHOMHOTO — oOpasoBarenbHOro — yupexaeHus "KazaHckwid
(ITpuBomkckwmii) dheaepaabHbIH YHUBEPCUTET"

[IpaBuna BHyTpeHHero pacnopsika (eaepasbHOr0 TOCYAapCTBEHHOIO aBTOHOMHOTO — 00pa3oBaTelIbHOTO
yUpEeXIEHUs BICIIEro npodeccuoHaibHoro oopasosanus "Kazanckuii (I[IpuBomkckuil) dhenepanbHblii yausepcuret”

JlokanbHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepanbHOro yHUBEpCUTETA
6. ®oH/1 OLIEHOYHBIX CPEJICTB N0 TUCHUILINHE (MOAYJIIO)

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

B donze oleHOUYHBIX CPeCTB COACPIKUTCS CeIyromas HHGOPMAIHS:

- COOTBETCTBHE KOMITCTCHINH INTAHUPYEMBIM pe3ybTaTaM 00y4eHHUS 110 TUCIUITIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MEXaHU3M (POPMHUPOBAHUS OLCHKH 10 JUCHUIUIAHE (MOJYJIIO);

- OIMCaHUe MOPSAAKA IPUMEHEHHS 1 IIPOLIEAYPHI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEICTBA;
- KpUTEPUH OLECHUBAHUS AJISl KaXK0T0 OLIEHOYHOTO CPEJICTBA;

- COIepXaHWEe OIICHOYHBIX CPEACTB, BKIIOYas TPeOOBaHWS, NpPEObABISEMble K JACHCTBHAM OOYyJarolTuXcs,
JIEMOHCTPUPYEMBIM pe3yiIbTaTaM, 3aJaH:s Pa3TUIHBIX THIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCIUIUIMHE HaxoauTcs B [Ipumoxkennn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).
7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOI 1JIs1 0CBOCHHS TUCHUTIIHHBI (MOAYJIsT)

OcBoeHne IUCUMIUIMHBI (MOIYJIsl) MpEAINosaraeT U3y4eHHe OCHOBHOW M JIOTIOJHMTENHLHON y4eOHOI jHTeparyphl.
JlutepaTypa MOKeT OBITh IOCTYIHA 00Y4YaIOIMMCS B OZTHOM M3 JIBYX BapHaHTOB (J1100 B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJE - dYepe3 JIJIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl HAa OCHOBAHMHW 3aKIIOUYEHHBIX KDY
JIOTOBOPOB C MPAaBOOOIAIATEIISIMH;

- B meyaTHOM Bune - B HayuHoii OuOmmotexke mm. H.UM. JloGaueBckoro. OOyuaromiuecss IMOJydaloT y4eOHYIO
JIUTEepaTypy Ha aOOHEMEHTE I10 YHUTATEJIbCKUM OWIieTaM B COOTBETCTBHM C TpaBWJIaMHU I0Jib30BaHus HaydHoii
O6uOINOTEKOI.

DJIeKTPOHHBIC U3AAaHUS TOCTYITHBI AUCTAHIIMOHHO M3 JII0OOI TOUKHM MPU BBEACHUH OOYYAIOIIMMCSI CBOETO JIOTHHA U
napojst OT JMYHOro KabuHera B cucteMe "DNEeKTpOHHbIM yHuBepcuTer'. IIpM HMCHOIB30BaHMM IEYATHBIX HW3AaHUN
O6uOMoTeYHBI (QOHA TODKEeH OBITh YKOMIUIEKTOBAaH MU W3 pacdeTa He MeHee 0,5 sk3eMIurapa (Ui 0OydaromIuxcs 1o
@I'OC 3++ - me menee 0,25 sx3eMInIsipa) KaXI0TO W3 W3JAaHWH OCHOBHOH juTepaTypsl U He MeHee 0,25 sx3emrisipa
JIOTIONTHUTENBHON IUTepaTypsl Ha KaXIOro OOyYaromerocss W3 YWCHa JIMI, OJHOBPEMEHHO OCBAMBAOUINX JAaHHYIO
JTUCTIATUIAHY.

IlepeueHp OCHOBHOW W JOMOJNHHUTEIBHON YUeOHOH nHTEpaTyphl, HEOOXOMMMOW sl OCBOCHHS JIHUCIUTLTAHBI
(Momyst), HaxoauTes B [Ipuinoskenun 2 K pabodeid mporpaMme TUCHHUIDIHHBL. OH MOJUICKUT OOHOBJICHUIO P U3MECHCHHUH
ycnoBuid oroBopoB KDY ¢ mpaBoobiamaTensiMu I€KTPOHHBIX M3IAaHWH W IPU M3MEHEHWH KOMIUIEKTOBaHHSA (HOHIIOB
Hayunoit 6ubimorexu KOV,

8. Ilepeyens pecypcoB HHPOPMALMOHHO-TeTeKOMMYHUKALMOHHON ceTu "HWHTepHeT'", HEOOXOAMMBIX AJIfA
OCBOEHUSI I CUMIJIMHBI (MOIYJI51)

EcrecTBeHHOHAYYHBIH 00pa3oBaTebHbIH opTan - http://www.en.edu.ru
Caiit o xumuu - http://www.xumuk.ru
DextpoHHas 6ubiroTeka o xuMuu - http://www.chem.msu.su/rus/elibrary

9. MeroanyecKkue yKa3zaHusl /s 06y4al0LUIUXCsl M0 OCBOEHHIO AUCIUILIUHBI (MOTYJIsI)

Bua pador | MeTtoauyecKue peKoMeHIaluu




Bupn pador MeTtoanyecKue peKOMeHIANUH

JICKIAH KoHcrekT nekuuii ToJKeH COepKaTh Ha3BaHHUE TEMBI, TUTaH JICKIUU. Matepuan KOHCICKTHPYETCs
KPAaTKoO, MOCIEI0BATEIbHO, C BBIIEICHUEM OTACIBHBIX BOIPOCOB TeMbl. [I0OBBICHTH CKOPOCTH
KOHCTIEKTHPOBAHUS MOYKHO HCTIONB3YsI OOIIETIPUHSITHIE COKpaIeHwusl, a00peBuaTypsl, cxeMbl. OCHOBHBIC
TEPMHHBI PEKOMEH/TyeTCS BBIACITh. [IpH HCHONBb30BAaHNN HHTEPAKTUBHBIX METO/IOB TPEOYeTCs yuacTue
CTyJIeHTa B 00CYKICHUU SIBJICHHUI, 000CHOBAHUH BBIBOJIOB, MPEUIOKEHHBIX B XOJIC U3JIOKCHUS
JICKIIMOHHOTO MaTepuaa.

npaktrdeckne | Llempio mabopaTopHBIX padoT SBISETCS OCBOCHHUE METOIUKH TIOCTAHOBKH JTaOOPAaTOPHOTO IKCIIEPUMEHTA

3aHATHUSL B IIKOJIGHOM Kypce XuMuH. Ilepes BEIoTHeHneM 1a00paTOpHBIX paboT ClieyeT MOBTOPHUTH
COOTBETCTBYIOITNH TEOPETUIECKUN MaTepHall, IPEITOKUTh ITepedeHb He0OX0IMMOT0 000PYAOBAHUS U
PEaKTHBOB I IPOBEACHMUS SKCIIEPUMEHTA, COCTABHUTH IUIAH NMPOBEACHUS padOTHL. Bo Bpems
71a00paTOPHBIX pabOT BBIOIHATE YIeOHBIE 3a/IaHUS C MAKCUMAJIbHOM CTETICHBI0 aKTUBHOCTH U
coOJIrOICHIEM TIPABIIT O€30MAaCHOCTU. BhInoaHEeHHE Ta00paTOPHBIX PA0OT 3aKAHUYMBACTCS COCTABICHUEM
OTYeTa C BHIBOJAAMH, XaPAKTEPU3YIOIIMMH MOJIYYECHHBIH pe3ynbTar.

camoctosi- | CamocTosiTenbHAS paboTa MpeAIoaraeT, Kak peryspHyIo MOATOTOBKY CTyIEHTa K Pa3IMIHBIM (hopMam
TenbHas paboTa| 3aHATHIA, TaK ¥ BBIIIOJHEHUE OT/ICIFHBIX 3aJaHIH B IpoIiecce pa3dopa TEOPETHIECKUX MOJIOKEHUN B
XOJI¢ TIPOBE/ICHUS 3aHATHIH. BHeayTUTOpHAs cCaMOCTOsTEeIbHAs pPaboTa BKIIIOYACT MPOPadOTKY
KOHCIICKTOB MPEIBIIYIIIX JICKIIUH, BBIMOJIHCHHUE 3aJ]aHNN B paMKaX HOATOTOBKH K JIAOOPATOPHBIM H
MPAaKTUYCCKUM 3aHITHSIM, KOHCIICKTHPOBAHUE MaTepUalia 10 BOPOCaM, BRIHOCHMBIM Ha
CaMOCTOSATENIFHOE U3ydcHHe. [Ipu HEOOXOAUMOCTH, PEKOMEHAYETCS IPOBOIUTE MPOBEPKY TCPMHHOB,
MOHSTUH C TOMOIIBIO SHLUKIIONEANH, CIOBapel, CIPaBOYHUKOB C BHITUCHIBAHUEM TOJKOBAaHUH B
TETpalb.

3aueT [Ipu moxroroBke K 3aueTy He0OOXOIMMO ONMPATHCSA Ha PEKOMEHI0BaHHbIC JINTEPAaTypHbIE HCTOYHHKH,
Marepua JeKIMH 1 1abopaTopHbIX paboT (TeopeTHyeckas 4acTb), 00pa3oBaTebHbIE HHTEPHET-
pecypcbl. Heo0x0auMo CTpyKTYpUpOBaTh BECh MaTepHall, PEKOMEHIYETCsl 110 KaXKIOMy BOIIPOCY
COCTaBUTb KPaTKH OMOPHBINA KOHCHEKT, COCTaBUTH CIOBAph KIFOUEBBIX TEPMHUHOB. [IJIs1 MOBBIILICHUS
3¢ GeKTUBHOCTH, IO MEPE MOBTOPEHUS MaTepHaa, HEOOX0ANMO IIPOBOIUTH AHAIN3 B3aHMOCBSA3U
Pa3IUYHbIX Pa3/AeioB JUCIHUIIINHBL.

10. Tlepeyens WHGPOPMANMOHHBIX TEXHOJIOTHIi, MCHOJb3yeMbIX IIPH OCYIIECCTBJICHHHM 00Pa30BaTeJbLHOIO
nponecca nmo JUCHHMILIAHE (MOAYJII0), BKJIIOYAs INepevYeHb NMPOrpaMMHOro ofecrmedyeHnss M HH(OPMANHMOHHBIX
CIPABOYHBIX CHCTEM (MPHU HEOOXOIUMOCTH)

Iepedenp MHOOPMALMOHHBIX TEXHOJOTHH, HUCIOIb3YEMbIX MPH OCYIIECTBICHHH 0Opa30BaTEIbHOIO IMpolecca Mo
JMUCLUIUIMHE (MOJYJI0), BKJIIOYAs MEpeueHb MPOrpaMMHOrO OOecredeHHss U MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxennn 3 k pabodei mporpaMMe AUCIHUITLTHHBI (MOTYJIs).

11. OnucaHue MaTepHAJbLHO-TEXHUYECKOIl 0a3bl, HeOOXOAMMOW /Jisl OCYHIeCTBJIEHHSI 00pa30BaTeJLHOr0
npouecca no JMcUuInHe (Moay.a10)

MarepranbHO-TeXHHYECKOE o0ecrieueHrne 00pa3oBaTeIbHOTO MpoIiecca 1Mo JUCIIUILINHE (MOIYJTI0) BKIIOYAeT B CeOs
CIIEIYIOIIIe KOMIIOHEHTbI:

IMomemienuss i CaMOCTOATEIFHON PabOThI 00YYAIOMIMXCS, YKOMIUIGKTOBAHHBIC CIICIHATH3UPOBAHHON MEOEIbIo
(CTONBI M CTYJbsl) ¥ OCHAIICHHBIC KOMITBIOTCPHOW TEXHHKOW C BO3MOXHOCTBIO MOJKIOUEHUs K cetH "UHTepHEeT" M
oOecrieyeHrEM JIOCTYIa B JICKTPOHHYIO HH(QOPMAIIMOHHO-00pa3oBaTeabHy0 cpeny KOVY.

VY4yeOHble ayaMTOPUM Al KOHTaKTHOW pabOTHI C TperojaBaTesieM, YKOMIUICKTOBaHHBIC CIELHAIHM3HPOBAaHHON
MeOeJIbIO (CTOJIBI M CTYIIBS).

KommeioTep u mpuHTEp U1 pacTiedaTKy Pa3gaTOYHbIX MAaTePHAJIOB.
MynbsTUMeaUHHAS Ay AUTOPHSL.

Crienmanu3upoBaHHas 1a00paTopusl.

12. CpeacrBa aganrauyu NpenoJaBaHusi JUCHUILVIMHBI K MOTPEOHOCTAM 00Y4YalOIMXCsl MHBAJIUAOB M JIUIL C
OrpaHUYeHHBIMU BO3MOKHOCTSIMHU 3/10POBBSI

I[Ipu HeoOxommMocTH B 00pa30BATENBHOM IIPOLECCE INPUMEHSIOTCS CIEAYIONIHEe METOOsl W TEXHOJIOTHH,
obrerdaroniyie BOCIpUATHE WHPOPMAIUU OO0YJAIONMMICS WHBAINAAMH W JIMIAMH C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBS:

- CO3JaHMC TEKCTOBOM BEpPCHHM JIOOOTO HETCKCTOBOTO KOHTEHTA JUIS €ro BO3MOXKHOTO MpeoOpa3oBaHUs B
aNbTepHATHBHBIE (POPMBI, yIOOHBIE IS Pa3IMYHBIX TOJIb30BaTeNeH;

- CO3JJaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO MNPEACTABUTL B Pa3IMYHBIX BUAAX 0e3 NMOTECPU AaHHBIX WJIN CTPYKTYPBHI,




npeayCcCMOTpEeTb BO3MOKHOCTH MaCHITaGHpOBaHI/IH TCKCTa U 1/1306pa>1<eH1/H71 6e3 NOTEpU KadeCTBa, IMPCAYCMOTPETH
JOCTYIHOCTb YIPABJICHUSA KOHTCHTOM C KJIIaBUATYPbI;

- CO3/1aHME BO3MOKHOCTEH JUT 00yJaloMNXCsi BOCOPUHUMATh OJHY H Ty e HH(pOpManuio U3 pa3HbIX HCTOUYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HApYIICHUSIMH CIyXa IOJy4ald MH(POPMAIMIO BH3YaJbHO, C HApYILCHUSIMH 3pEHHS -
ayJIMabHO;

- TpHUMEHEHHE MPOTPAMMHBEIX CPEICTB, OOECIIEYMBAIONINX BO3MOKHOCTH OCBOCHHS HABBHIKOB W YMEHHH,
(hopMHUpPYEeMBIX JUCIUIUIMHON, 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM YHCIIE BHUPTYaJbHBIX J1a0OpaTopuil H
CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- TpPUMEHCHHEC JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJNOTHUH JUIsi mepenadyd WHGOpMAIMU, OpTraHU3aIuN
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAaKTHOW pabOTHl OOydaromerocs ¢ MpernojaBaTelieM, B TOM YHWCIIe BEOWMHAPOB,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHBI JUIS MPOBEJACHUSI BUPTYAJIbHBIX JISKIMH C BO3MOXHOCTBIO B3aHMOJICHCTBHS BCEX
YYaCTHHKOB JUCTAHIIMOHHOTO OOYYEHHUs, IPOBEICHHS CEMHUHAPOB, BBHICTYIICHUS C AOK/IAAaMHU M 3alIUThl BBITIOJHEHHBIX
paboT, NpOBEACHHS TPEHUHTOB, OPraHU3AIMH KOJUIEKTHBHON paboThl;

-  HOPUMCHCHHUC JUCTAHLIMOHHBIX 06pa30BaTeﬂLHBIX TEXHOJIOTUH AJid opraHusanuu (l)OpM TCKYLICro Hu
MMPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEIWYCHHE TPOJODKUTCIFHOCTH CHAa4d OOYYAIONMMCS HMHBAJIMIOM WU JIMIOM C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBBsI (JOPM IPOMEKYTOUHOH aTTECTALMH 110 OTHOIICHHIO K YCTAHOBJICHHOW MPOJAOJDKUTEIBHOCTH UX
clayu:

- TIPOJOJKUTEIFHOCTH CIadd 3a4€Ta WIIM dK3aMEHa, MPOBOJUMOTO B MMHCBMEHHOH (opme, - He Ooiee yem Ha 90
MUHYT;

- IPOJMOJDKHUTEIILHOCTH TIOJATOTOBKM OOYYAIOMIErocs K OTBETY Ha 3a4éTe WIJIM DK3aMCHE, NMPOBOJUMOM B YCTHOM
dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJAOIZKUTCIIbBHOCTH BBICTYIJICHU A 06yqa}0meroc;1 IpH 3a1IUuTe KprOBOﬁ pa60TLI - "He 0ojee ueM Ha 15 MUHYT.

[Iporpamma cocrasnena B coorBercTBur ¢ TpedoBanusimu @PI'OC BO u yueOHbIM mutaHOM 1o Hampasienuro 44.03.05
"Ilenarorunyeckoe odpazoBaHue (C AByMs IPOGMISIMH HOATOTOBKM)" 1 PO Mo moarotoBku "buonorus u xumus".
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1. CooTBeTCcTBHE KOMIIECTEHIMII IJIAHNPYEMBIM pe3yJibTaTaM 00y4YeHHs N0 TUCHHILIHHE (MOIYJII0)

Kon
HanMeHOBaHHe
KOMIIETEeHIIMH

)/

IIpoBepsiemble
o0yueHust
JHUCIHUNITHHBI

pe3yJIbTaThl

I TaHHOM

OneHoYHBIE CPeICTBA TEKYIEero KOHTPOJIs
H MPOMEKYTOYHOM aTTeCTALNU

OIIK-8
OIIK-8.1

3HaeT crocoObl IPUMEHEHUS
CHeLUaIbHBIX HAYYHBIX 3HAaHHUH B
00J1aCTH XMMHU TIPH OCYLIECTBICHUN
TeIaror4ecKoi 1esTeIbHOCTH;
NPUHIUIIBI OpraHU3aluu
9KCTIEPUMEHTAIIBHBIX PabdoT 1Mo
XUMHH B CPEAHEN IIKOJIE

Texymuii KOHTPOJIb:

Otuer o J1a60paTOPHBLIM padoTam

Tema 2. [TocTaHoBKa IpakTH4YECKUX padboT 10
001Iel XUMUU

Tema 3. CBolicTBa OCHOBHEIX KJIaCCOB
HEOpPraHUYECKUX BEILECTB

Tewma 4. YTI€BOZOPOABI U TaJIOTCHIPOM3BOTHBIE
YIJIEBOIOPOIOB

Tema 5. Kucnopoaconepsxaiye u a30TCoaeprKaline
OpraHUYECKHE COEIMHEHUS

IIpoBepka npakTH4YeCKNUX HABBIKOB

Tema 1. Beenenue. IIKOIbHBIN XUMAYECKUH
MPAKTUKYM

Tema 2. [TocTaHOBKa IpakTH4YECKUX padoT 10
00IIel XUMUH

Tema 3. CBoiicTBa OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIECTB

Tema 4. YrneBoopoAbl ¥ raloreHIpOU3BOIHbIE
YIJIEBOIOPOIOB

Tema 5. Kucnopoaconepsxaiiue v a30TCoAepKaline
OpraHUYeCcKHEe COeIMHEHUS

IIpomeskyTouHasi aTTecTanus:

3aueT

I1K-4
[1K-4.2

VYMeeT MpUMEHSITh 3HAHHUS O COCTaBe,
CTPOCHUH M XUMHUYECKHUX CBOMCTBAX
MPOCTHIX BELIECTB U XUMHYCCKHX
COEIUHEHUH Npu

OpraHU3aliK SKCIEPUMEHTAIBHBIX
paboT Mo XUMUU

Texymuii KOHTPOJIb:

Otuer o J1a60paTOPHBLIM padoTaM

Tema 2. [TocTaHoBKa pakTH4YECKUX padboT 1o
001Iel XUMUU

Tema 3. CBolicTBa OCHOBHEIX KJIaCCOB
HEOPTaHMYECKUX BEILECTB

Tema 4. YTI€BOZOPOABI U TaIOTCHIPOM3BOTHBIE
YTIEBOIOPOIOB

Tema 5. Kucnopoaconepsxaiiue v a30TcCoaeprKaline
OpTaHUYECKHE COSTNHEHHS

IIpoBepka MpakTHYECKHX HABBHIKOB

Tema 1. Beengenue. 11IkoabHBIIH XUMUYECKUN
MPAKTUKYM

Tema 2. [TocTaHOBKa IPaKTH4YECKUX padoT 10
001Iel XUMHUH

Tema 3. CBoiicTBa OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIECTB

Tema 4. YTneBo1opoAbl U rajloreHIpou3BOIHbIE
YTIEBOIOPOIOB

Tema 5. Kucnopoaconepsxauiye u a30TcoeprKaline
OpTaHUYECKHE COCTNHEHHUS

IIpome:kyToUHAsT aTTECTALHS:

3auer

I1K-4
I1K-4.3

Bnaneer HaBbiKaMu 0€30TaCHOTO
MPOBEJCHUS NIKOJIHHOTO
XUMHUYECKOT0 IKCIIEPUMEHTA,
OCHOBHBIMH CUHTETUYCCKUMHU U
AHATUTHICCKUMHU METOAaMHU
MOJIYYCHHUS U MCCIIE[OBAHMUS
XUMHUYECKHUX BEIIECTB MPH
peanu3anuu 06pa3oBaTEIbHOTO
npoilecca

Texkymuii KOHTPOJIb:

Otuer o J1a60paTOPHBLIM padoTaM

Tema 2. [TocTaHoBKa IpakTH4YECKUX padboT 1O
o0rielt XuMuu

Tema 3. CBOHCTBa OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEILECTB

Tema 4. YTneBoIOpOABI U TAOT€HIIPOU3BOJIHBIE
YTIEBOIOPOIOB

Tema 5. Kucnopoaconepsxaiiye v a30TCoAeprKaline
OpTaHUYECKHE COSTNHEHHS

IIpoBepka MPaKTHYECKHX HABBIKOB




Tema 1. Beenenue. IIKOIbHBIA XUMAYECKUH
MPaKTUKYM
Tema 2. [TocTaHoBKa pakTH4YECKUX padoT 10
001Iel XUMUU
Tema 3. CBoiicTBa OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB
Tewma 4. YTI€BOZOPOABI U TaIOTCHIPOM3BOTHEIE
YTIEBOIOPOIOB
Tema 5. Kucnopoaconepsxaniye v a30TCoaeprKaline
OpTaHNYECKHE COSTNHEHHS

IIpomexkyTouHas aTTecTanus:

3aueT

2. Kpurepun ornieHuBaHus cYOPMUPOBAHHOCTH KOMIIETCHITHHA

Komnerenun 3auTeHo He 3auteHo

s Bbicoknii ypoBeHb Cpennunii ypoBeHb Husknii ypoBeHb Huxe moporosoro
(86-100 6an10B) (71-85 6annoB) (56-70 6an10B) YPOBHS

(0-55 6ajI0B)

OIIK-8 3Haet 3¢ (heKTUBHBIE 3HaeT crocoObl HcmbiTeiBaeT He 3naer criocoOb1

OIIK-8.1 CIocOOBl MPUMEHEHUST | TIPUMEHEHUS 3aTpyIHEHUS TIPU MIPUMEHCHUS
CITeLMAJIbHBIX CITeLIMAJIbHBIX MIPUMEHESHUH CITeLIMAJIbHBIX
HAyYHBIX 3HAHUH B HAyYHBIX 3HAHUH B CITeLIMAJIbHBIX HAyYHBIX 3HAHUH B
001acTH XUMHH TIPU 001acTH XUMHH TIPU HAYYHBIX 3HAHWI B 001acTH XUMHH TIPU
OCYIIECTBIICHUU OCYIIECCTBICHUH 001acTH XUMHH TIPU OCYILICCTBICHUH
MeAarornyecKom MeAarornyecKom OCYILECCTBICHUH MeAarornyecKom
JICATEIBHOCTH, JICATEIBHOCTH, MeAarornyecKom JICATEIBHOCTH,
TIPUHITHITBI TIPUHITHITBI JICATEIIBHOCTH; TIPUHITHIIEL
OpraHu3aIiu OpraHu3aIiu OpraHu3aIiu OpraHu3aIiu
SKCIEPUMEHTATBHBIX SKCIEPUMEHTATBHBIX SKCIEPUMEHTATBHBIX SKCIEPUMEHTATBHBIX
padoT 1Mo XUMUH TIPH paboT 1o XUMHUH B paboT Mo XUMHUH B paboT 1o XUMUH B
peanu3arm CpenHel 1mKoe CpenHel 1mKoe CpenHel 1mKoe
00pa3oBaTeIbHBIX
mporpaMMamM
Pa3ITUYHOTO THIIA U
YPOBHSI CJIO)KHOCTH
YMeer aHau3UpoOBaTh, | YMeeT NPUMEHSTh B mocrarounoi He ymeer npumensTs
OTOMpaTh U IPUMCHSTH | 3HAHUS O COCTABE, CTCIICHU yYMEeT 3HAHMS O COCTaBe,
3HAHMS O COCTaBe, CTPOCHUU H MPUMEHSTH 3HAHUS O CTPOCHUU U
CTPOCHUU H XUMHUYECKUX COCTaBe, CTPOCHUU U XUMHUYECKUX
XUMHUYECKHX CBOMCTBAX MPOCTHIX XUMHUYECKUX CBOMCTBAX MPOCTHIX

I1K-4 CBOMCTBaX MPOCTHIX BEIIECTB U CBOMCTBaX MPOCTHIX BEIIECTB U

I1K-4.2 BEILIECTB U XUMHYECKUX BEILIECTB U XUMHYECKUX
XUMHYECKUX COCIMHEHUH MpH XUMHYECKUX COCIMHEHUH IpH
COCIMHEHUH MpH Opra- | OPraHM3AINH THUIIOBBIX | COCOMHEHUH MpH OpTaHU3AINH THIIOBBIX
HU3AIMH PA3THIHBIX SKCIEPUMEHTAIBHBIX OpPTaHW3AINH THIOBBIX | AKCHEPUMEHTAIBHBIX
SKCIEPUMEHTATBHBIX pabdoT Mo XUMHUMN SKCIEPUMEHTATBHBIX padoT mo XuMUM
paboT Mo XUMHUHU paboT Mo XMMHUHU

T1IK-4 Bnageer Bnaneer HaBeikamMu Bnaneer HaBeikamMu He Bnaneer

I1K-4.3 CUCTEMHBIMH 0€e301acHOTro 0€e301acHOTo HaBBEIKAMU
HaBBIKAMU NPOBEICHUS NPOBEICHUS 06e30IMacHOro
06e30IMacHOro XUMHUYECKOTO XUMHUYECKOTO NPOBEICHUS
MPOBEICHUS JKCIIEPUMEHTA, JKCIIEPUMEHTA, XUMHUYECKOTO
XUMHUYECKOTO OCHOBHBIMH HCIBITHIBACT JKCTIIEPUMEHTA,
JKCTIEPUMEHTA, CUHTCTHYECKUMHU U 3aTpyIHEHHS TIPHU METOJdaMu
CUHTCTHYECKUMHU U aHAJIMTHYCCKUMU BBIOOpE METOIOB MOJYISHUS U
aHAJIMTHYCCKUMU METOJdaMu MOJYISHUS U HCCIIeJOBaHUS
METOJdaMu MOJTYISHUS U HCCIIeJOBaHUS XUMHYECKUX
MOJTYISHUS U HCCIIeJOBaHUS XUMHYECKUX BEIIECTB MPHU
HCCIIeOBaHUS XHUMHYECKUX BEIIECTB MPHU peanuzamnuu
XUMHUYECKUX BCILECTB P peanusanuu 00pa30BaTEIBHOTO
BEIIECTB MPHU peaau3anuu 00pa3oBaTeNIbHOrO npoiecca.




peaaiuzannuun 06pa30BaT€HLHOFO mnmpounecca.
06pa30BaT€HLHOFO mnmpomnecca.
npounecca.

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

10 cemecTp:

Tekymuii KOHTPOJIb:

[TpoBepka mpakTUYeCKUX HaBHIKOB — 10 6aymioB
Otyer 1o npakTuaeckuM padoram = 40 Gayuios
HUroro: 10 6aynos + 40 6amno = 50 6anos.

IIpomexxyTouHas aTTecTalus — 3a4eT

3ager mpoBoauTcs B HHChbMeHHOH ¢(opme. [lpemonmaBarens, NMpUHUMAIOIIMKA 3adyeT oOecreuynBaeT CiydaiHoe
pacnpenieneHue BapHaHTOB 3aJaHui MKy 00yJaroluMucs ¢ TOMOoIIbio OmteToB. Kaxkaplit Ouner coaep kuT J1Ba BOIIpoca.

1 Bompoc — 25 GamoB

2 Bompoc- 25 6amioB
Oob1mee KomudIecTBO 0AIIOB IO AUCIUILTIHE 33 TEKYIIHA KOHTPOJIb U IPOMEXYTOUHYI0 artecTanuio: 50+50=100 6ammos.
CooTtBercTBHE OAJIIOB U OIIEHOK:
0-55 — He 3auTeHO
56 n Oonee — 3a4TEHO

4. OueHOYHBIE CPECTBA, MOPSIAOK UX MPUMEHEHHUS M KPUTEPHH OLeHUBAHUSI
4.1. OueHoYHbIE CpeICTBA TEKYIEro KOHTPOJIs

4.1.1. Oruyer no J1a6opaTOpPHbLIM padoTam

4.1.1.1. Ilopadok nposedenusn

Ot4er Mo aOOPaTOPHBEIM paboTaM TPEAOCTABISCTCS yJYAIIUMCS IIOCIE BBITIOTHEHHS padoOT MO 3aJaHHOH TeMe.
[Toka3siBaeT yMeHHE B 00JacTH OPOPMIICHUS XHUMUYECKHX TEKCTOB, CIIOCOOHOCTH K (DOPMYJIMPOBKE BBIBOJIOB M aHAIU3y
MTOJYYCHHBIX PE3YJIbTATOB HA OCHOBE TEOPETHUYCCKUX 3HAHUH 1O Teme padoT. OTYeT BKIOYAeT MUCHBMEHHOE BHITIOJIHEHHE
KOHTPOJBHBIX 3aJJaHUI B paMKaX TEMEI.

3ammTa oT4eTa O MPAKTHIECKOH padoTe 3aKIrodaeTcs B MPEIbSIBICHIH MPEMOaBATENIO TOTyYeHHBIX Pe3yIbTaTOB B
BuAe ohOpPMIICHHOH J1abopaTOpHON PabOTHI ¢ BRIBOAAMH IO HEH M MHUCHMEHHBIX OTBETOB Ha KOHTPOJBHBIC 33aJaHUS IO
n3ydaemoil Teme. OOs3aTenbHble TpeOOBaHMA K OTYETY BKIIOYAIOT IPOBEPKY HANMCAHMS pEaklHd, aKKypaTHOCTh
odpopmiienns. Ilpm cpade oTuera mpenogaBaTeNb MOXKET CHAENaTh YCTHbIE M IMCbMEHHBIE 3aMedaHHs, 3a]aTh
JIOTIOJTHUTEIbHBIE BOIPOCHI, ITOTIPOCHUTH BHIITOJIHUTE OT/IENIBHBIE 3a1aHHs.

Otuer 1o 1abopaTopHEIM paboTaM JIOJKEH BKIIOYATH!

- HauMEHOBAaHUE TEMBI;

- 1enb paboThI;

- 3a/aHUE U COZIepKaHHNE BHIIOJIHEHHON paboTHI,

- BBIBOJBI IO IPOJICITAHHON padoTe.

- TIMCHMCHHBIC OTBETHI HA KOHTPOJBHBIC 3a1aHMS.
4.1.1.2. Kpumepuu ouenueanusn

OT4er o 1abopaTOpHEIM paboTaM OLEHUBAETCS T10 CIICTYIOIIAM KPUTCPHUSIM:

Bbicokui (10 GamoB) - Bce pabOTHI MO TeMe BBHIMONHEHBI U OTPAKEHBI B OTYETE; MPABHIIBHO OTPaXKEH XHMHU3M
peakuui, MPUCYTCTBYET BBIBOJ IO PabOTE; BBHIMOJIHEHH MUChbMEHHBIE 3aJaHUS, KOTOPbIE CTYIEHT CIMOCOOEH JIOTHYHO
MOSICHUTD;

cpennuii (8 GayutoB) - Bce pabOTHI MO TEME BBHIIIOJHEHBI M OTPAXEHBI B OTYETE; ApPYrHe TpeOoBaHus (HamucaHue
(dopMyn, peakiuii, HaJM4Yue BBIBOJOB) BBIIOJIHEHBI YAaCTHYHO; BBHINOJHEHBI IHUCbMEHHBIC 3aJlaHusl, KOTOpPBIC CTYAEHT
CIOCOOCH MOSCHUTE;

HU3KUH (6 Oa;ioB) - Bce pabOTHI MO TEME BBIMOJIHCHBI W OTPa)XCHBI B OTYETE; Npyrue TpeOoBaHWs (HamHcaHWe
(dopMyn, peakiuif, HaIW9YHe BBHIBOJOB) BBIINOJIHEHBI YAaCTWYHO; IMMCHMEHHBIC 3aJaHHs BBITOJHEHBI YaCTHYHO, CTYICHT
3aTPYAHSAETCS C OTBETOM Ha BOIPOCHI B PAMKAX BBHITIOJTHEHHUS MIPAKTHYECKUX PadOT

HEyIOBJIeTBOPUTENbHBIH (0 6a/UTOB) - HEe Bce pabOTHI IO TEME BBHITIOJIHEHBI U OTPaXKEHBI B OTYETE; HE OOBICHEHBI U HE
MTOJITBEPKICHBl YPAaBHCHUAMH XHMHUYECKUX PEAaKIMi H3ydaeMble CBOWCTBA M 3aKOHOMEPHOCTH IIPOIIECCOB M SIBICHHI.
CryneHT 3aTpyaHAETCS ¢ OTBETOM Ha BOIPOCH! B paMKaX TEMbI BBITIOHEHUS ITPAKTHIECKUX paboT

4.1.1.3. Cooepotcanue oyenounozo cpeocmea

Tema 2. [TocTaHOBKA IPAaKTUYECKUX PAOOT O OOIIEH XUMUIH

1. Tpemnoxxute HAOOP BEIICCTB JJIsI MPOBEACHHUS SKCIICPUMEHTA MO U3YUCHHUIO (PU3HMYCCKUX CBOWCTB BEIICCTB.

2. Omumurte HeoOXoarMOE 000pPYJOBAaHUEC W TOPSIOK NCHCTBUN NMPH MOCTAHOBKE OINBITA HAa ONPEACICHUE (PH3HMUYCCKUX
CBOMCTB BEIIECTB.

3. Tpeanoxwure HAOOP BELIECTB LIS MPOBEJACHUS SKCIIEPUMEHTA TIPH U3YyUSHUH MOHSATHI «BEIIECTBO» U «CMECh BELISCTBY.



Onuumre HeoOXoANMOE 000pYIOBaHUE U TTOPSAOK JISHCTBHH IPH MOCTAHOBKE OIBITA Pa3JelIeHue CMeceil.

4. Onumwure HEOOXOAMMOE 000pYJIOBaHHE U MOPSAAOK NEHCTBUI NMPHU MOCTAHOBKE SKCIIEPUMEHTA NPH U3YyYEHUH HOHSITHI
«(pu3ndecKre ¥ XMMUYECKHE SIBIICHUS

5. IlpennoxxuTe mepedeHs peaknuii sl MPOBEACHUS SKCIEPHMEHTA, JEMOHCTPHPYIOIIETO MPOTEKAaHUE PA3JIMIHBIX THIIOB
peaKIuii.

Tema 3. CBoiicTBa OCHOBHBIX KJIaCCOB HEOPTAaHMYECKUX BEIICCTB

1. Onwmmmre HEOoOXOAMMOE 000pPYIOBaHUE M MOPANOK NEHCTBUI MPU MOCTAHOBKE SKCIIEPHMEHTA TPH M3YYCHHUH CBOHCTB
KHCIJIOpOJa

2. Omummte HEOOXOAMMOE 000PYIOBaHHE M TIOPSIOK IEHCTBUU MPH MOCTAHOBKE YKCIEPUMEHTA TPH M3YyUCHHH CBOWCTB
BOJIOPOJIa U BOJBI.

3. Onwuumre HEOOXOAMMOE 00OPYIOBaHHE U MOPSIOK JEHCTBHI NPU IMOCTAaHOBKE JKCIEPUMEHTA IPH W3YyYEHUU CBOWCTB
Cepsl

4. Onuumure HEOOXOAMMOE 000PYIOBaHHE U MOPSIOK JEHCTBHI NPU MMOCTAaHOBKE SKCIEPUMEHTA IPH W3yYEHUU CBOWCTB
IIEOYHBIX METAJLIOB

5. Omnuummnte HeoOX0oaUMOE 000pYJOBAaHKE U MOPSJIOK JICUCTBUN NMPH MOCTAHOBKE IKCIIEPUMEHTA MPU M3YYEHHH CBOWCTB
OCHOBHBIX ¥ KHCJIOTHBIX OKCHJIOB.

Tema 4. YT1€B0IOPOABI U TAJIOTEHIPON3BOJHBIC YTIICBOJIOPOIOB

Konmponvhuie 3a0anusi:

OnummTe NOPSIOK ASHCTBHUI IPU ITOCTAHOBKE OIIBITA 10 MOIYYCHUIO 3THIICHA M JEMOHCTPALUH €T0 CBONCTB.

OnummTe NOPSIOK ASHCTBHUI MPU MTOCTAHOBKE OIIBITA 10 MOIYYCHHUIO alleTHIIeHa 1 IEMOHCTPALMY €T0 CBOMCTB.

[Tepeuncnure HeoOX0aMMOE 00OPYIOBAHHE U IOCTAHOBKH OMBITA TIO ITOJYYEHHUIO STHICHA U alleTHIIeHa

OnuumTe NOPSIOK JASHCTBUII PU MMOCTAHOBKE OIBITA [0 AEMOHCTPALUHN XUMHUYECKUX CBOMCTB OEH30J1a U TOJIyOJIa.

Ornumure TIOPAA0K I[eﬁCTBHﬁ IpH IMMOCTAHOBKE OIIbITA IO ICMOHCTPAIIUN XUMHUYICCKUX CBOMCTB (beHona.

ChopmynupyiTe BONPOCHL, KOTOpbIE OyIyT CHOCOOCTBOBAaTH 3aKPEIUICHUIO 3HAHWH IIIKOJHHUKOB TI0 TeMe

«YTJI€BOJOPOIBI»

Tema 5. Kucnopojcoaeprxkaniie 1 a30TcoiepKaliie OpraHu4eckue CoeqMHeHNs

Koumponvrule 3a0anus:

1. Tlpemnoxxure nepedeHb peakuii s IOCTAHOBKH OIBITOB, PACKPBIBAIOIINX XMMHUUECKHE CBOMCTBA CITMPTOB.

2.  OnummuTe NOPSIOK AEHCTBUI NPHU IMOCTAHOBKE OIBITOB C PA3JIMYHBIMU CITUPTAMHU.

3. [IIpemnoxwure nepedeHb peakUUil U MOCTAHOBKU OMBITOB, PAcKPBIBAIOIIMX XHMHYECKHE CBOWCTBA albICTHIOB U

KETOHOB.

OnummTe NOPSIOK ASHCTBUI IIPU NMPOBEICHUN Ka4YeCTBEHHBIX PEaKIid ¢ (hOpMaIbIETHIOM, allETOHOM.

[TpennoxunTe nepeyeHs peakuuii Juis TOCTAHOBKH OIBITOB, PACKPHIBAIOIINX XUMHYECKNE CBOWCTBA KAPOOHOBBIX KUCIIOT.

OnumuTe NOpaaoK AEHCTBUM INpH NPOBEJCHUM KAUECTBEHHBIX pEakUuil ¢ MypaBbHHOM, YKCYCHOM, IlaBelIeBOM

KHCJIOTAMH.

7.  OnummTe NOPSJOK ASHCTBUI NPHU MPOBEJICHUN PEAKLUI MOTydeHHs ITUIIAIleTaTa, N30MPONMaleTaTa, BApKU MbLa.

8. IlpennoxuTe nepeyeHb peaklyii JUish IOCTAHOBKH OIIBITOB, PACKPBIBAIOIINX XUMHYECKHE CBOMCTBA TJIIOKO3bI, (PYKTO3HI,
JIM- ¥ TIOJINCAaxapHJIOB.

9. OmnuimunTe MOPSAOK ACHCTBHH NPH NMPOBEACHWH KAYECTBECHHBIX PEAKIWH C TIIIOKO30H, (DPYKTO30M, AMCaxapuiaMH,
KpaxMalom, IeJITI0JI030H.

10. TIpemmoxkure nepedeHb peakLMil Ui MOCTAHOBKHM OIBITOB, PACKPBHIBAIOIINX XUMHYECKHE CBOHCTBA OPTraHUYECKUX
aMHHOB.

11. Tlpemnoskure mepedeHb PEAKUH A TOCTAHOBKH OIBITOB, PACKPBIBAIOIINX XMMUIECKHE CBOHCTBA OCITKOB.

12. Onuiure NopsAoK NEHCTBUI NP NPOBEICHNH KaUeCTBEHHBIX peakuuii ¢ Oenkamu

ocoukrwdE

o gk

4.1.2. TIpoBepka NpaKTHYeCKHX HABHIKOB
4.1.2.1. Ilopaoox npogedenusn
BeInonHsieTcst rpynmoit cTyAeHTOB U3 3-4 4eloBeK B TEUEHHE CEMECTpa W MpPEICTaBISETCS B paMKax MPOBEICHUS

NpakTHYeCKUX paboT mo corjacoBaHHOMY rpaduky. Pabowas rpynma caMocTOSTEIbHO BBIOMPAeT OIMH M3 pa3zeioB
IIKOJIBHOTO Kypca XHMHHM W pa3pabaThiBaeT MPOEKT LIKOJBHOIO 3KcHepuMeHTa. Ha 3aHATHM Tpynma HpencTaBisieT B
MHCHMEHHOM BHJIE Pa3padoTKy, IPOBOAUT SKCIEPUMEHT.
4.1.2.2. Kpumepuu ouenueanusn

10 6anmoB (BBICOKHI YPOBEHB), €CIIH O0YIAIOIIIMCS:

pa3paboTaH NPOESKT IIKOJIEHOTO IKCIIEPHMEHTA, JAHO TEOPETHIECKOe 000CHOBAHUS, IIPETIOKEHEI ONITHMAIBHbIC
METOJIMKH NPOBEICHUS PabOTHI, MPUBEICH XMMH3M PEaKLHi, pa3paboTaHbl 3aJaHUs I CAMOCTOATEIBHOM paboThl
LIKOJILHUKOB T10 TeMe JIab0paTopHOTo KCIepuMenTa. [IpoJeMOHCTPHPOBAHO TPEBOCXOIHOE BIIaJIEHHUE MTPAKTUYECKUMU
HaBBIKAMH M TEOPETHYECKUM MaTEPHAIIOM.

8 bayutoB (cpeaHuUil ypOBEHb), €CIIH 00YYAOIIMMCS:

pa3paboTaH MPOEKT IIKOJIBHOTO IKCIIEPUMEHTA, ITAHO KPaTKOe TEOPETHIECKOe 000CHOBAaHHUE, IIPEIIOKEHa METOINKA
MPOBEJCHUS PabOTHI, MPUBENICH XUMH3M PEaKIMi, HEJIOCTATOYHO POPA0OTAHBI 3aIaHKs IS CAMOCTOSTEIILHOW pabOThI
LIKOJILHUKOB I10 TeMeE JIAD0paTopHOTro SKcrepuMenTa. [IpoJeMOHCTPHUPOBAHO XOpOIlllee BiIaJICHUE TPAKTHIECKUMHU
HaBBIKAMH M TEOPETHYCCKHM MATEPUATIOM.

6 6ayoB (HU3KHUI YPOBEHB), €CITH 00yJaIOITUICS:



pa3paboTaH MPOEKT MIKOJHLHOI'O YKCIIEPHUMEHTA, MPUCYTCTBYIOT HEIOYETHI B TCOPETUICCKOE 00OOCHOBAHHUE,
MpeJUI0KEHA METOIUKA MPOBEACHUS paOOThI, MPUBEICH XMMH3M PEaKIUi, HE IPOPAOOTAHBI 3aJaHHS JJIs1 CAMOCTOSTEIBHOM
PpabOoTHI MIKOJIFHUKOB MO TEME Ja00OpPaTOPHOTo IKCIEPUMEHTA. [IpOIeMOHCTPHPOBAHO YIOBICTBOPUTEIHHOE BIIA/ICHUC
MPaKTHYECKUMH HaBbIKAMH.

0 6am1oB (HEYAOBIETBOPUTENBHBIN), €CITH:
Mpe/IoKEHHas POeKTHAs paboTa He COOTBETCTBYET TPEOOBAHUAM MTPOBECHMS IKOJILHOTO MPAKTHKYMa

4.1.2.3. Cooepotcanue oyenounozo cpeocmea
Lenp paboThl: ompenelieHne CIOCOOHOCTH CTYAEHTa K CaMOCTOSITENIbHOM pa3paboTKe HIKOJIBHOIO XUMHYECKOTO
9KCICPUMEHTA, B TOM YHCIEC B PaMKax KPY)KKOBOW HJIM BHEKJIACCHON Pa0OThHL. BBINOJHSETCS TPYIIONW CTYJACHTOB U3 3-4
YeJIOBEK.
Paboyast rpymma camMOCTOSTENFHO BBIOMpACT OJUH W3 PA3JCliOB IIKOJBHOTO Kypca XMMHH W pa3padaThIBACT MPOCKT
LIKOJILHOTO 9KcIepuMenTa. Pa3paboTka JoJKHA collepKaTh:
TeopeTHyeckoe 000CHOBaHUE,
nepeueHb 000PyIOBaHHS U PEaKTHUBOB,
pacyeTsl 10 MPUTOTOBICHHUIO PEAKTHBOB,
METOJUKH MPOBEJCHHUS KAXKIOTO 3Tala 3KCIePUMEHTa,
XUMH3M PEAKIUI,
BOIPOCHI [Isl CAMOCTOSITEIbHON pabOThI IIKOIHHUKOB 0 M TIOCIIE TPOBEICHNUS IKCIICPHUMEHTA.

4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHOM aTTecTAlMU
4.2.1. 3auem
4.2.1.1. Ilopsiiok npoBeaeHMsI.

3ager mpoBoauTrcs B nHchMeHHOM (opme. IlpenopaBarens, NpUHUMAIOIIMKA 3adyeT oOecrneuynBaeT CciydaiHoe
pacripeeneHe BapuaHToB 3a1aHiid MeXAy 00yJalomuMucs ¢ oMonibio OmeToB. Kakablid OuiieT coliep KuT ABa BOIpoca.
Bpemst noarotoBku 20 MuHYT. 3aueT HalelieH Ha KOMILIEKCHYIO IIPOBEPKY OCBOCHMS AMCHMILIMHEL [locne 3aciyimmBanus
oTBeTa OOydJaromerocs, MPENoAaBaTeNb BIpPaBe 3aJaBaTh OOydJaIOMIEMYyCs IOMOJHHUTEIBHBIE BOIPOCH W J1aBaTh
JIOTIONTHUTENBHBIE B PAMKaX BOIIPOCOB, KOTOPHIC YKa3aHHI B OHIIeTe.

4.2.1.2. Kputepuu oueHNBaHUsl.

25 OamnoB (BBICOKMH ypOBEHB) — CTYISHT OOHApYyKWBaeT CHUCTEeMAaTHYeCKoe M TIyOOKoe 3HaHHE Y4eOHOTO
MaTepHaia, yMeeT CBOOOHO BBIITOIHATH 3a1aHIsL, IPEAYCMOTPEHHBIE TIporpaMMoii. I[IpogeMoHCTprpOBa BEICOKHIT YPOBEHB
ITOHNMaHMS MaTepHalia, BIIaJICHUS HAIMCAHUEM XHUMHUYECKUX YpPaBHEHHH, CIOCOOCH OTBETHUTh Ha JOIMIOJHHUTEIBHEIA BOIPOC B
paMkax 0003HauYEHHOH TEMBI;

20 OamioB (cpeaHuil ypoBeHb) — OOydaroliuiics OOHapyXWJI IOJIHOE 3HaHHE y4eOHOro MaTepHania, YCIEIIHO
BBITIOJHWII TPEAYyCMOTPEHHbIE ITporpamMmoii 3amanus. [IpoleMOHCTpUpOBaH XOPOIIMH ypOBEHb NTOHUMAHUs MaTepHana.
Xopolo BiajeeT HauCaHNEM XMMHUUYECKHX YPaBHEHHH.

15 GamuoB (HM3KMH ypoBeHb) — oOydaromuiics OOHapyKWJI 3HAHWE OCHOBHOIO Y4eOHOro Mmarepuaia B o0beMe,
HEOOXO0AMMOM ISl HpeACTosIeid paboTsl 1Mo mpodeccuy. YAO0BIETBOPUTEIbHOE yMEHHE (OpMyIHpoBaTh CBOW MBICIH,
MTOJIE30BATHCS XUMHUYECKUAM SI3BIKOM.

0 6aymioB (HMKE IMOPOTOBOTO YPOBHS) — OOHAPYKUJI 3HAYMTEIHHBIC MPOOENBI B 3HAHUAX OCHOBHOTO y4eOHOTO MaTepuaa,
JIOTTYCTHJI TPUHIWIHAIBHBIC OMMOKA B BBIIOJTHEHHH TPEAYCMOTPEHHBIX NporpamMmoii 3amanuii. [loHmMaHme martepuana
(parMeHTapHOE M OTCYTCTBYET.

4.2.1.3. OneHo4HbIe CPEACTBA.

IlepedeHp mpUMEpHBIX 3a7a4 K 3a4eTy:

1. Tlepeuncmure npaBuiIa TEXHUKU OS30ACHOCTH MpH paboTe C BEUICCTBAMH, JTa00OPATOPHOM MOCYI0H U 000PYIOBaHHUEM.
2. Tlepmas moMoIp Ipu Mope3ax, TCPMHUUCCKUX OXKOTaX, 0’KOTaX KHUCIOTAMU W IICJIOYaMU, MPH OTPABICHUH T'aJOTCHAMU,
aMMHaKoM, (popMasbIeTuaoM.

[epeuncnure coBpeMeHHbIE TPeOOBaHMS K 000PY/IOBAHUIO KAOWHETa XHUMHUHU.

Chopmynupyiite TpeOoBaHHA K JEMOHCTPAIMOHHOMY XUMHUECKOMY SKCIICPUMEHTY.

Chopmynupyiite TpeOOBaHNA K YICHHYECKOMY XUMHIECKOMY SKCIICPUMEHTY.

[epeuncnure pa3aeisl MIKOIHHOTO Kypca, BKIFOUYAIOMINE TIPOBEICHIE Ta00paTOPHBIX paboT

[lepeuncnure GyHKIUN XUMHUYECKOTO SKCIICPUMEHTA KaK CPEICTBA OOYICHUS XUMHUH.

[epeuncnure TpeOGOBaHUS K YCIOBHAM XPaHECHHUS BEIIECTB-IIPEKYPCOPOB.

MeTtoanka mpoBeICHUS SKCIIEPUMEHTA, ILTFOCTPUPYIOMIETO CBOMCTBA YUCTHIX BEIIECTB M UX CMeceH.

0. Meroanka npoBeeHNs SKCIIEPUMEHTa, WILTIOCTPUPYIOETo (GH3MYECKUE U XUMUYECKHUE SIBIICHHS.

11. Metoauka mpoBeAEHHUS SKCIIEPUMEHTA, HIUTIOCTPUPYIOIIETO MPOTEKAHNE PA3IMIHBIX THIIOB XUMHUECKUX PEaKIINH.

12. MeTtoauka mpoBeACHUS IKCIIEPUMEHTA, HIUTFOCTPUPYIOIIETO MPOTEKAHUE PEAKI[HK B PaCTBOPaXx.

13. Meroauka mosry4eHust ra3000pa3HbIX BELUIECTB U U3Y4EHHs CBOMCTB ra3os.

14. Metoauka MpoOBEACHUS SKCIIEPUMEHTA, WILTIOCTPUPYIOIIETO MOJTYIeHUE U CBOMCTBA METAJLIOB.

15. Metoauka MpoBEACHUS SKCIIEPUMEHTA, UILTIOCTPUPYIOIIETO MOTYIeHUE U CBOMCTBA HEMETAILIOB.

16. MeToauka MpoBeACHUS SKCIICPUMEHTA, HILTFOCTPHUPYIOMIECTO MOTyICHHUE M CBOMCTBA OKCHIOB

17. Metoauka mpoBeACHUS IKCIIEPUMEHTA, JLTIOCTPHUPYIOLIETO MOTyICHNE M CBOMCTBA KUCIIOT.

ROXO~NO O~



18.
19.
20.

21.
22,

23.

24,

25.
26.

27.

28.

29.

MeTtoauka NpoBEACHUS IKCIICPUMEHTA, HILTFOCTPUPYIOIIETO MOJYYCHUE W CBOMCTBA OCHOBaHUIA.

MeTtoauka MpoBeACHUS IKCIICPUMEHTA, HILTFOCTPUPYIOLIETO MOJYyYCHUE M CBOWCTBA COJICH.

[pemnoxkure mepedeHb peakiuii ¥ 00OPYJOBaHUS, METOJMKY IMOCTAHOBKH OIBITOB, PACKPBIBAIOIIMX XHUMHUYCCKHE
CBOMCTBA HEMpPeeNbHBIX YTIIEBOAOPOI0B

IpemiokuTe MepeYeHb Peaknii Iyt IOCTAHOBKH OIIBITOB, PACKPHIBAIOIINX XUMHUYECKHAE CBONCTBA CITMPTOB.
[peanoxure mnepedeHb peakiuidé U 00OPYMOBaHUs, METOAMKY IMPOBEACHHS OINBITOB, PACKPHIBAIOLIMX XUMHYECCKUE
CBOMCTBA AJILIErUI0B U KETOHOB.

[pemnoxure mepedeHb peakiuii U 00OPYAOBAHUS, METOJHMKY MOCTAHOBKU OIBITOB, PACKPBIBAIOIIMX XUMHUYECKHE
CBOMCTBA KAPOOHOBBIX KUCIIOT.

Ipemnoxute mepeueHb peakiuii 1 000pyIOBaHUSA, METOAUKY JJIsi OOHAPYKCHUS OPTaHUYECKUX KHUCIOT B MPHUPOIHBIX
00beKTax.

IpemnoxxuTe nepeyeHp peakiuii 1 000pyI0BaHMUS, METOJUKY TOCTAHOBKHU OIBITOB MOJIyYEHHSI CII0KHBIX 3(QHUPOB.
Ipemioxxute NepedyeHb peakiuii ¥ 00OPYJIOBaHHUS, METOJUKY IMOCTAHOBKH OIBITOB, PACKPBIBAIOIIMX XHUMUYCCKHE
CBOWCTBA YIJICBOJOB PA3IUYHBIX TPYIIIL

Ipemnoxxute mepeveHb peakiuii U 000pYAOBaHMS, METOIUKY MPOBEICHHS KAYECTBCHHBIX PEAKIMHA Ha OTKPHITHE
KaTUOHOB

[pemanoxure mepeveHb peakiuii U 00OpYHOBaHHS, METOAMKY MPOBEICHHS KAYeCTBEHHBIX PEAKIUi Ha OTKPHITHE
AHUOHOB

[peanoxure mnepedeHb peakuuii U 00OPYAOBAHUS, METOJHMKY MOCTAHOBKU OIBITOB, PACKPBIBAIOIIMX XUMHUYECKHE
CBOICTBA OEJIKOB.
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Ipunoocenue 3
K paboyell npoepamme OUCYUNIUHBL (MOOYI5)
51.0.08.10 IlIxoavbHblil Xumuseckuii 3KCnepumMenm

Hepeqeﬂb ﬂH(l)OpMaHHOHHb]X TeXHOJ'[Ol“P[ﬁ, HUCMOJIb3YEMBbBIX I/ OCBOCHUA JUCIHUINIJIUHBI (MOZlyJ'lﬂ), BKJIIOYasl
nepevYeHb NMporpaMmmMHoOro odecneyeHUs 1 HH(I)OpMa[II/IOHHle CIIpaBOYHbIX CUCTEM

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

Ipodwmine noaroToBky: BUOIOTHS ¥ XUMUS

KBanugukanus BeITYCKHUKA: OaKanaBp

®dopma o0yueHus: OUHOS

SI3bIk 00y4UeHUs: pycckuit

T'on Havaga 0OydeHus M0 00pa3oBarebHOM porpamme: 2023

OcBoeHue JUCHUILINHBI (MO,HyJ'IS[) npeanojgaracT HMCHOJb30BaHUC CJICAYIOUIETO MTPOrpaMMHOIO obecrieueHusT U
I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHLIX CHCTEM!

OnepannonHas cucreMa Microsoft Windows 7 [Ipodeccnonansnas i Windows XP (Volume License)

IMaker oucHoro nporpammuoro odecredenus Microsoft Office 365 nm Microsoft Office Professional plus 2010
Bpaysep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI unu Adobe Acrobat Reader DC

Kaspersky Endpoint Security s Windows

Y4eOHO-MeTOIMYecKas JUTeparypa [Uis JaHHOW TUCHHIUIMHBI MMECTCS B HAJIWYUM B 3JICKTPOHHO-OHOIMOTECYHOM
cucteme MzpatensctBa "Jlanp" , mocTym K KOTopout mpenocrasieH obydatomumcs. IbC MznarennpctBa "Jlanp" BKIOYAeT B
ce0s DJeKTPOHHBIE BepCHM KHUT m3naTenscTBa "JlaHp" W OpyrMX BeAyIIMX HM3AaTENCTB y4eOHOI NHTepaTyphl, a Takxke
QJIEKTPOHHBIC BEPCHU MEPUOJMYCCKUX M3JAHUH [0 ECTECTBEHHBIM, TEXHMYECKUM W T'yMaHUTapHbIM Haykam. OBC
WznarensctBa "JlaHp" obecmednBaeT NOCTYN K HAyYHOW, Y4eOHOH NTUTepaType M HAyYHBIM IEPHOAMYECKIM H3JaHHUAM 10
MaKCHMalIbHOMY KOJIMYECTBY MPOQHUIbHBIX HAMPABICHUI ¢ COOIIOJICHHEM BCEX aBTOPCKUX M CMEIKHBIX IIPAB.
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