[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: LLléxknHa Bepa ButanbesHa

NlomkHocTb: PekTop
IlaTa MO LTV Gl 71.0C 2N24.00.00.1C

YHUKaNbHbIfIpOrpaMMHbIit Kiou: MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA

a2232a5515fe576Mb1a892901 (%92&‘%989420420336ffbf573a434657mcCHﬁCKOﬁ OEAEPALINUN

(denepasbHOE rocyiapcTBeHHOE OKOIKEeTHOE 00pa3oBaTe/ibHOE yupe-
JKIeHUe BbICIIEro 00pa3oBaHus
«bJyaroBenmeHcKuii rocy1apcTBEHHbIN MeAarorudecKui
YHUBEPCUTET»

OCHOBHAS OBPA3OBATEJIBHAS NTIPOI'PAMMA
PaGouyass nporpamMma quCUMIIMHBI

YTBEPXKJIALIO
JlexkaH ecTeCTBEHHO-Teorpaguyeckoro
(])alcy.m>7a ®I'OY BO «bI'TTY»

HU.A. TpopumuoBa

/!
«22% man 2019 1.

PaGouasi nporpaMmma quCUMILTHHBI
KOJUIONJHAS XUMUSA

HanpagJienue noaroToBKu
04.03.01 XUMMUA

IIpoduas
«AHAJIMTUYECKASA XUMMUSD»

YpoBeHb BbicIero 00pa3oBaHusA
BAKAJIABPUAT

IIpunsaTa Ha 3acefannu Kadeapbl XuMHUU
(mporoxoa Ne 8 ot «15» mast 2019 r.)

Bbaarosemenck 2019



COJAEP)KAHUE

1 MOSICHUTEJIBHASI BATIHICKA ....cc.uivvniitiieeerineeeeneeenneeeesneeessneessnnsessnnns 3
2 YYEBHO-TEMATHUYECKOE INIAHUPOBAHHUE ........cccuuvevvneeernnneennnnennnne 5
3 COAEPKAHUE TEM (PA3JIEJIOB) ...cccuuievrnerrneernneersneersneeersneesssneessnnnn 7
4 METOJIUYECKHE PEKOMEHJAIIMA (YKA3AHUS) NJSI CTYJIEHTOB

O U3YUEHHUIO JTUCIHHUILIITHBI .......cevvuniirnneeennneeenneeernneeeeseeeesneesnnssen 9
5 MPAKTUKYM IO JUCHUTIITIHHE ......ccuuovvvnneereneernneeernneereneeersneeessneessen 121
6 JTUJAKTUYECKHUE MATEPHAJIBI JJII KOHTPOJISI(CAMOKOHTPO.IS)
YCBOEHHOT' O MATEPHAJIA ....cccucivvunieerneeernneeeeneeesneeesnneeesnnsessnesssnnessan 58
7 IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOTWH, NCIIOJIB3YEMBIX B
10:00) 11 006(0) 0] 0745 1005 1/ 5 [P 74
8 OCOBEHHOCTH U3YYEHUSA JUCHUIIJIMHBI UHBAJIUJIAMU U JIUIIA-

MU C OTPAHUYEHHBIMHA BO3MOKHOCTSMH 3IOPOBbBA ..................... 74
9 CIIUCOK JIMTEPATYPbI U THOOPMAIIMOHHBIX PECYPCOB ............... 75
10 MATEPUAJBHO-TEXHUYECKASI BA3BA .....cvuniiieeinieieenneeeneeenneerneeennns 76
11 JUCT UBSMEHEHUM U JOIOJTHEHMM ......cccuvvnvvnninniennenneneenenneennennnn 78



1 HOACHUTEJBHASA 3AIINCKA

1.1 Heab tMCHUIUIMHBI: CHOPMHUPOBATH 3HAHHS O MOBEPXHOCTHBIX SIBICHUSIX U TUCIIEpC-
HBIX CUCTEMaX.

1.2 MecTto gucuuminusl B crpykrype OOII

Huctunnmna «KonmouaHas XUMHs) OTHOCUTCS K AMCLHMILIMHAM OO0s3aTeIbHOM 4YacTH
onoka b1 (b1.0.25).

Jns ocBoenust aucuurinabl «Komonanas xumus» oOyyaroniyecss UCHONIb3YIOT 3HAHUS,
yMeHus1, chOpMHUPOBAHHBIE B X0J€ U3y4eHUs AucuuiuimH «Heopranmueckas xumusy, «Opranu-
yeckasi XuMus», «dusndeckas XuMusay», «Pusuka», «MaTemaTukay.

1.3 IncuuniimHa HanpasjeHa Ha opMUpOBaHMe ciaeayrommux komnerenuuii: OIIK-1,
OIIK-2:

- OIIK-1. Cnoco0eH aHanu3upOBaTh M HHTEPIPETUPOBATH PE3YIBTATHI XUMUYECKHUX IKC-
MEPUMEHTOB, HAOMIOACHUN U U3MEPEHUI, HHANKATOPAMH JTOCTHXKEHUS KOTOPOH SBISETCS:

e OIIK-1.1 CucremaTu3upyeT U aHAIU3UPYET PE3YyJbTaThl XUMHUYECKUX SKCIEPUMEH-
TOB, HAOJIIOACHUN, U3MEPEHHUI, a TAKKE PE3yJIbTaThl PACUETOB CBOMCTB BEIIECTB U MAaTEPUAJIOB.

e OIIK-1.2 IlpennaraetT MHTEHPETAIMIO PE3YIHTATOB COOCTBEHHBIX DKCIIEPUMEHTOB U
pacuyeTHO-TEOPETUYECKUX PA0OT C HCIOJB30BAHUEM TEOPETUUYECKUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3/IEIOB XUMHH.

e OIIK-1.3 ®opMynupyeT 3aKI0UEHUs U BBIBOJBI 10 PE3yIbTaTaM aHaJIu3a JINTepaTyp-
HBIX JJaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAJIBHBIX U PACUETHO-TEOPETUUECKUX pPabOT XHH-
YeCKpOIl HapaBJICHHOCTH.

- OIIK-2. CriocobeH mpoBOJUTH C COONIOIEHMEM HOPM TEXHUKH 0€30IacHOCTH XMMHUYe-
CKUI SKCIIEPUMEHT, BKJIIOYAsl CUHTE3, aHaJIN3, U3yUeHUE CTPYKTYpPhl U CBOMCTB BEILIECTB U MaTe-
pHAaoB, UCCIIEOBAaHKUE MPOLECCOB C UX yYaCTUEM, HHAMKATOPAMH JIOCTH)KEHUSI KOTOPOH SBIIS-
eTcsl:

e OIIK-2.1 PaboTtaeT ¢ XMMHUYECKMMH BELIECTBAMH C COOIOJICHUEM HOPM TEXHUKH
0€30MacHOCTH.

e OIIK-2.2 CuHTe3upyeT BelecTBa U MaTepraibl pa3HONW IPUPOJIbI C UCIIONIb30BAaHUEM
UMEIOLTNXCS METOTUK.

e OIIK-2.3 IIpoBoaMT cTaHAApTHBIE ONEpaIly JUIsl ONpPEIeNIeHUs] XUMUUECKOro U (a3o-
BOT'0 COCTaBa BEIIECTB U MAaTEPUAJIOB Ha UX OCHOBE.

e OIIK-2.4 HUccnenyer CBOMCTBA BEIIECTB M MATEPHAIIOB C UCIIOJIb30BAHUEM CEPUIHOTO
HAY4YHOT'0 000pYAOBaHUS.

1.4 IlepeueHb MUIIAHUPYEMBIX Pe3yJabTATOB 00y4eHusi. B pesynbrare u3ydeHus TUCIH-
IUIMHBI CTYAECHT JOJIKEH

- 3HATh:

® OCHOBHBIE COBPEMEHHBIE METObI IIOJYyUEHUS AUCIIEPCHBIX CUCTEM;

® METO/bI M CIIOCOOBI 00pabOTKH MH(POPMALUU PE3YIbTaTOB XUMHUECKOTO SKCIIEPUMEHTA,
pe3yIbTaTOB HAOIIOACHUIN 1 U3MEPEHU;

e IICJIH U 337a4Y1 KOJUIOMIHON XUMHUH;

® OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTH Pa3BUTHSI KOJUIOUIHONW XUMHH, €€ COBPEMEHHOE CO-
CTOSIHUE;

® CBOMCTBA IUCIIEPCHBIX CUCTEM;

- YMeTb:

® [IPUMEHATh U aHAIU3UPOBATh OCHOBBI MOMCKA, KPUTUYECKOTO aHAlW3a U CUHTE3a HH-
dopmanuu, CUCTEMHOTO MTO/IX0/Ia JUI PELICHUs IOCTaBIEHHBIX 3a/1a4;

® aHATM3UPOBATh 3a/1a4y, BBIACISASA ee 0a30BbIE€ COCTABIISAIONINE U OCYIIECTBIISAET AEKOMIIO-
3ULMIO 337a4H;

® I'PaMOTHO, JIOTUYHO, apryMEHTHPOBAaHHO (OPMHPOBATH COOCTBEHHBIE CYXIEHHS U
OLICHKU;



e oTIMYaTh (AKThl OT MHEHUM, UHTEPIIPETAIUNA, OIICHOK U T.JI. B PACCYXKICHHIX IPYTHX
YYaCTHUKOB JCSITEIbHOCTH;

® OIpeeNATh U OLICHUBATH MPAKTHUECKUE MTOCIIEACTBUS BO3MOKHBIX PEIICHUH;

® COTOCTABIISICT Pa3HbIe UCTOYHUKU HH(POPMAIMH C [ETbI0 BBISIBICHUS UX IPOTUBOPCUHIA
U TIOHUCKA TOCTOBEPHBIX CYKJICHUM;

® [IPOBOJUTH AHAJIU3 HEOPraHMYECKUX COCTMHEHUN U MHTEPIPUTUPOBATH MOTYYCHHBIE pe-
3yJbTATHI;

¢ 00pabaThIBaTh, AaHAIM3UPOBATH U 0000IIATE PE3yIbTAaThl HAOIIOICHUH U H3MEPEHHIA;

® peliaTh 3aJ[a4M, UCTIOIB3Ys IPUHIIUIIEI K METO bl KOJUIOUIHON XUMUU;

® 1ICIT0JIB30BATh MIPUEMBI M METOIBI (PU3UKO-XUMHUECKUX H3MEPEHUN;

e 00pabaTbIBaTh, AaHAIM3UPOBATH U 0000IIATH PE3yJIbTaThl HAOIIOACHUN U U3MEPECHUMA, BbI-
SIBIIATH CBSI3b MEXKAY (PU3NYCCKUMU U XUMHUYECCKHMH TPOIECCAMH, MEXKIY CTPOCHHUEM M CBOIi-
CTBaMHU JIUCIIEPCHBIX CUCTEM;

- BJIQ/I€Th:

® HaBBIKAMU aHAJIM3a, IPUMEHEHUSI OCHOB IOKMCKA, KPUTUYECKOTO aHalli3a M CUHTE3a MH-
dbopMaruu, CUCTEMHOTO TMOAXO0Ja JAJSl PEHICHHs MOCTABIECHHBIX 33/1a4 B paMKax TUCIUILIAHBI
00111as1 ¥ HEOpraHUYeCcKasi XUMHS;

® HaBBIKAMHU aHAJIM3a 3aJla4d, BBIJCISS ee 0a30BBIE COCTABISIOIINE M OCYIICCTBIISAA -
KOMITO3UIIUIO 33]1a4H;

® HaBBIKAMU I'PaMOTHO, JIOTHYHO, apTYMEHTUPOBAHHO ()OPMUPOBATH COOCTBEHHBIE CYKIe-
HUS ¥ OLICHKH;

® HaBBIKAMU OTJIMYATh ()AaKTHl OT MHEHHH, HMHTEPIIPETAIUIA, OIICHOK U T.J. B PACCYKICHHIX
JIPYTUX YYACTHUKOB JI€ATEIbHOCTH;

® CIIOCOOHOCTBIO OTNPEAENATh U OLIEHWBATH MPAKTUYECKUE IMOCIEIACTBUS BO3MOXKHBIX pe-
LICHUH;

® HaBBIKaMU JIeJIaTh 3aKJIFOUEHUS W BBIBOJIBI IO Pe3yJbTaTaM aHAIK3a JUTEepaTypHBIX JaH-
HBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETUIECKUX pabOT M0 HEOPraHHUECKOU
XUMUH;

® HaBBIKaMU paboThI ¢ TaOOPATOPHBIM 00OPYIOBAaHHEM U MPOBOJUTH IKCIIEPUMEHTHI C CO-
OJTI0/ICHHEM TIPaBUII TEXHUKH 0€3011acHOCTH;

® OCHOBHBIMH METOJMKAMHU OTPEACTICHUS W HM3YYCHHUS PA3JIMYHBIX TUCIIEPCHBIX CHUCTEM,
3aKOHAMH, JISKAIIMMH B OCHOBE METOJIOB aHATU3A.

1.5 O6mast TpyroeMKocTb IUCHMILIMHBI «KOJIouIHAsS XUMUS» COCTaBIAET 4 3aU4eTHBIX
enunuilsl (nanee — 3E) (144 gaca).

[Tporpamma nmpegycMaTpuBaeT U3ydeHUE MaTepHuaia Ha JIEKIUAX U Ja00paTOPHBIX 3aHATH-
ax. [IpenycmoTpena camocTosTenbHas paboTa CTyA€HTOB 10 TeMaM U paszaenam. [Iposepka 3Ha-
HU ocyIiecTBIseTcss PPOHTAIBHO, HHANBUYATBHO.

1.6 O0beM AMCUUNIUHBI M BUIbI YU4eOHOMH 1esATeIbHOCTH

O0nem JAUCHHUIIIMHBI U BUABI y‘leﬁHOﬁ ACATCJIbHOCTH

By yueOHoi padoThl Bcero yacos Cemectp 4
OO0m1ast TpyJ0€MKOCTh 144 144
AyIUTOpHBIE 3aHATHS 66 66
Jlexun 32 32
JlaGopaTopHbie pabOThI 34 34
CamocrosiTenbHas padora 42 42
By ©TOTOBOTO KOHTPOJIS: 36 36
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