[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: LLLéknHEBEPa BrTaNBEBHa
JlomKHOCTb:
[lata noanud

MHUHUCTEPCTBO ITIPOCBEIIEHUA
POCCHUUCKOHU PEJEPALINN

YHuKanbHbIN

(denepasbHOe rocyiapcTBeHHoe OK0IKEeTHOE 00pa3oBaTe/ibHOE yupe-
a2232a5515

p420420356ffbf573a454e57 7 8n eme BBICIIETO o0pazoBaHus

«bJyaroBemeHCcKuid rocy1apcTBEHHbIN MeAarorudecKui
YHUBEPCUTET»

OCHOBHASA OBPA3OBATEJIBHASA TIPOTPAMMA
PaGouass nporpamMma quCUMIJIMHBI

YTBEPXKJAIO
JexkaH ecrecTBEeHHO-Te0rpaguuecKoro
paxyabtera ®PI'BOY BO «BI'TTY»

// = N.A. Tpopumuosa
«30» mag 2024 r.

PaGouas nporpaMmma quCUMILTHHBI
HEOPT'AHUYECKAS XUMUSA

Hamnpasiienue noaroroBku
04.03.01 XUMUA

IIpoduas
«AHAJIMTUYECKASA XUMMUSD»

YpoBeHb BbIcIEro 00pa3oBaHusA
BAKAJIABPUAT

IIpunsTa Ha 3aceqaHuu Kadeapbl XUMHH
(mpotokoa Ne 8 ot «30» masi 2024 r.)

Baarosemrenck 2024



COJAEP)KAHUE

1 MOSACHUTEJBHAS BATIHCKA ....cc.uoevuniirnieeerieeeenneeernneeenneeesneeesnneeesnnnns
2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHHUE ..........ccvuneevenneennnneennnnennns
3 COAEPKAHUE TEM (PA3JIEJIOB) ...cccuuievrnerrneernneersneersneeersneesssneessnnnn

4 METOJIUYECKHE PEKOMEHJAIIMA (YKA3AHUS) NJSI CTYJIEHTOB
O U3YUEHHUIO JTUCIHHUILIITHBI .......cevvuniirnneeennneeenneeernneeeeseeeesneesnnssen
5 MPAKTUKYM IO JUCHUTIITIHHE ......ccuovevrneerenneereneeersneeersneersseeessneesssen
6 JTUJAKTUYECKHUE MATEPHAJIBI JJII KOHTPOJISI(CAMOKOHTPO.IS)
YCBOEHHOT' O MATEPHAJIA .....cccucivvunierrneereneeernneersneeesnnesssnsessnessssneesan

7 HIEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT' WM, UCIIOJIb3YEMBIX B
10:00) 11 006(0) 0] 0745 1005 1/ 5 [P
8 OCOBEHHOCTH U3YUYEHUSA TUCHMUIIJIMHBbI UHBAJIUJIAMU U JIUIIA-
MU C OTPAHUYEHHBIMHA BO3MOKHOCTSMH 3IOPOBbBA .....................
9 CIIUCOK JIMTEPATYPbI U THOOPMAIIMOHHBIX PECYPCOB ...............
10 MATEPUAJBHO-TEXHUYECKASI BA3BA .....cvuniiieeinieieenneeeneeenneerneeennns
11 JUCT UBSMEHEHUM U JOIOJTHEHMM ......cccuvvnvvnninniennenneneenenneennennnn

27
31

81



1 HOACHUTEJBHASA 3AIINCKA

1.1 Heap pucuuniuabl: chopMupoBath GyHIaMEHTaIbHBIC 3HAHUS B 0071acTH 00MIEH 1
HEOPraHWYeCKON XUMUHU.

1.2 MecTto gucuuminusl B crpykrype OOII

Jucnunnuna «Heoprannueckass XuMus» OTHOCUTCS K TUCHUIUIMHAM 00s3aTeNbHON YacTu
6soka b1 (51.0.17).

Jns ocBoenust aucuurinHbl «Heopranuyeckas Xumusy oOydaronifecs HCIONb3yoT 3Ha-
HUSI, YMEHUA, CHOPMHUPOBAHHBIC B XOJ€ U3YUEHUS IpeaMeTa « XUuMUs» B 0011e00pa3oBaTeIbHOM
HIKOJIE.

Hucnuninuna «Heopranudeckas XUMHUs SIBISETCS OCHOBOM IS IIOCIIEAYIOLIETO U3Y4YEHUS
XUMUYECKUX JUCLHUIUIMH U MOATOTOBKH K UTOTOBOM IOCY/IApCTBEHHON aTTECTAllUU.

1.3 ucuuniauHa HanmpasJjieHa Ha (GopMupoBaHue cjeaylmux kKommnerennmii: YK-1,
OIIK-1, OIIK-2, TTK-1:

-YK-1. CriocobGeH OoCymIecTBIATh MOMCK, KPUTHUECKUI aHAIN3 W CHHTE3 HH(OpMAIHH,
MPUMEHATh CUCTEMHBIN MOAXO/ JIJIsl pelIEHUs IOCTABJICHHBIX 33/1a4, HHANKATOPAMM JIOCTHXE-
HUsL KOTOPOU SABJISIETCS:

e VK-1.1 Ananuzupyer 3aaaqy, BeLACISISI ee 0a30BBIC COCTABIISIONINE.

e VK-1.2 Onpeznensier, HHTEPIPETUPYET U PAHKUPYET UHPOPMAIHIO, TpeOyeMyro I pelIeHUs
IIOCTAaBJICHHOM 3aaa4H.

e YK-1.3 Ocy1iecTBiseT MOUCK UHPOPMAIIMHK JIJIs PEIICHHS TTOCTABJICHHOMN 3a/1auy 10 Pa3InyHbIM
THIIAaM 3a1pOCOB.

e YK-1.4 TIpu obpabotke mHboOpManuu oTinydaeT (pakTel OT MHEHHA, WHTEPIPETAIN, OICHOK,
(dopMHpyeT COOCTBEHHBIE MHEHHS M CY)KICHHUS, apTYMEHTHUPYET CBOHM BBIBOJBI U TOUKY 3PEHHS, B TOM
YHciIe ¢ MpUMEHeHneM (PprocodCcKoro NOHATHIHOTO anmapara.

*YK-1.5 PaccmaTrpuBaeT u npeasaraeT BO3MOXKHbBIE BADUAHTHI PEIICHUS IOCTaBJIEHHON 3a-
JlayM, OLICHUBAsi X JTOCTOMHCTBA U HEOCTATKH.

- OIIK-1. Cnoco0OeH aHanu3UpOBATh M MUHTEPIPETUPOBATh PE3YIbTAThl XMMUYECKHX 3KC-
NEPUMEHTOB, HAOIIOACHUN U U3MEPEHUH, HHAMKATOPAMH JTOCTHXKEHUS KOTOPOH SBISETCS:

e OIIK-1.1 Cucrematu3upyer U aHATU3UPYET PE3yIbTaThl XUMUYECKUX IKCIEPUMEH-
TOB, HaOJIIOACHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl PACUETOB CBOMCTB BEIIECTB M MAaTEPUAJIOB.

e OIIK-1.2 IlpeanaraeT MHTENpPETALMIO PE3YJIbTATOB COOCTBEHHBIX HKCHEPUMEHTOB U
pacueTHO-TEOPETUUYECKUX PAa0OT C HCIOJB30BAHUEM TEOPETUYECKHUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3JIEIOB XUMHH.

e OIIK-1.3 ®opmynupyeT 3aKJIIOUEHUs U BBIBOABI 110 pe3yIbTaTaM aHAJIN3a JIUTEpaTyp-
HBIX JAHHBIX, COOCTBEHHBIX IKCHEPUMEHTAIbHBIX U PACUETHO-TEOPETUUYECKUX paboT XuMHye-
CKOH HalpaBJIEHHOCTH.

- OIIK-2. Crioco0GeH POBOJIUTE ¢ COOJIOJICHHUEM HOPM TEXHUKH O€30TaCHOCTH XUMUYe-
CKHH KCIIEpUMEHT, BKJIIOYAsl CUHTE3, aHAJIN3, U3yUYEHUE CTPYKTYpPbl U CBOMCTB BEILIECTB U MaTe-
pHaoB, UCCIIEIOBAHNE MPOLECCOB C UX YYACTUEM, HHAUKATOPAMM JTOCTH>KEHUS KOTOPOU SIBJIS-
eTCs:

e OIIK-2.1 PaboTaer ¢ XMMHUYECKUMH BEIIECTBAMH C COOJIOJIEHUEM HOPM TEXHHKH
0€30MacHOCTH.

e OIIK-2.2 CuHTe3upyeT BeniecTBa ¥ MaTepHaIbl Pa3HOI MPHUPOJIBI C UCTIONB30BaHUEM
MMEOIINXCA METOIUK.

e OIIK-2.3 [IpoBoauT cTaHIapTHBIE ONEpPALUH I ONPEIEeIeHHs] XUMUYECKOTo U (ha3o-
BOI'O COCTaBa BEIIECTB U MAaTEpUAJIOB HA UX OCHOBE.

e OIIK-2.4 Hccnenyer cBOWCTBA BELIECTB U MAaTEPUAJIOB C UCIIOJIb30BAHUEM CEPUIHOTO
HAay4YHOTO 000pYAOBaHUSI.

- IIK-1. Bnageer cuctemMoil pyHIaMEHTaIbHBIX XUMUUECKUX TMOHATUN M 3aKOHOB, MH-
AUKATOPAMM JOCTHKEHUSI KOTOPOU SIBISETCS:



e [IK-1.1 [loHumaeT OCHOBHBIE MPUHIUIBI, 3aKOHBI, METOJOJIOTHIO U3y4YaEMbIX XUMHU-
YECKUX JUCIUIUINH, TEOPETUYECKHE OCHOBBI (PM3MUECKUX U (DPU3MKO-XHUMHUYECKHUX METOJIOB HC-
CJIeI0OBaHUS;

e JIK-1.2 Mcnone3yer (pyHIaMEHTalbHblE XUMUYECKHE MOHATHS B CBOEH Ipogeccuo-
HaJIbHOM JIEATCIBHOCTH,

e [IK-1.3 UnTepnperupyeT NOITy4eHHBIC Pe3yIbTaThl, HCIOIbB3Ys 0a30BbIe MOHATHS XU-
MUYECKUX JUCLIUILINH.

1.4 Ilepeyenb NMJIaHHPYEeMBIX pe3yJabTaTOB 00y4ueHHMsi. B pesynbrare usyuenus nuc-
LUIUIMHBI CTYACHT JOJDKECH

- 3HATh:

® IyTH MOKUCKA MH(OPMAIMH JIJIs1 UCTIOIB30BAaHUS OTYUYCHHBIX TEOPETUYECKUX U MPAKTH-
YECKHUX 3HAHHWH B 00JaCTH OOIIEH U HEOPTaHUIECKON XUMHH;

® OCHOBBI IIOUCKA, KPUTUYECKOTO aHAIM3a U CHUHTE3a MH(OpMALUU, CUCTEMHOIO MOAX0/a
JUIsl pEIIEHUs [TOCTABJIEHHBIX 3a/]ad B paMKax JUCIUIUIMHBI 00111asi 1 HEOpraHU4ecKasi XUuMus;

® OCHOBBI KaYECTBEHHOI'O aHAJIN3a HEOPraHMUECKUX COEAMHEHMUI;

® OCHOBHBIE COBPEMEHHbBIE METO/Ibl UCCIIEJOBAHUSI HEOPTaHUYECKUX BEIIECTB;

® METO/bI ¥ CIIOCO0bI 00pabOTKH MH(OPMALUU PE3YIbTaTOB XUMHUECKOTO SKCIIEPUMEHTA,
pe3ynbTaToB HAOIIOACHUN U U3MEPEHMI;

¢ MH(POPMALMOHHBIE UCTOYHUKHU CIIPABOYHOTO, HAYYHOT0, HOPMATUBHOTO XapaKTepa,

® OCHOBHbIE XUMUYECKHUE MOHATHUS;

® OCHOBHBIE 3aKOHbI XUMUM;

e 001IME CBEICHUSI O XUMUYECKOM 3JIEMEHTE;

® [10JIO)KEHHE XMMHUYECKOT0 3eMeHTa B [leproauueckoii cucteme;

® CTPOEHHUE aTOMa DJIEMEHTA;

® CBOICTBA NMPOCTOT0O BEIIECTBA, 00pa3yeMoro JaHHBIM JIEMEHTOM,;

® CBOWCTBa CJIOKHBIX BEIECTB, 00pa3yeMOro JaHHBIM JIEMEHTOM (OKCH[, TMIPOKCHUI,
COJIb);

- YMETh:

® [IPUMEHATh U aHAIM3UPOBATh OCHOBBI ITOMCKA, KPUTHUUYECKOTO aHAIW3a U CHUHTE3a HH-
dbopMaruu, CHCTEMHOTO MOAX0/1a I PEelIeHUs IOCTAaBICHHbIX 3a/1a4;

® aHAIM3UPOBATH 33]auy, BbIIENsA €€ 0a30Bble COCTABISIONIUE U OCYIIECTBISET AEKOMIIO-
3ULMIO 337a4U;

® I'PaMOTHO, JIOTUYHO, apryMEHTHPOBAHHO (OPMHPOBATh COOCTBEHHBIE CYXKJIEHHS U
OLICHKU;

e oTMYaTh (aKThl OT MHEHHH, HHTEpIpeTalii, OLIEHOK U T.J. B PACCYKACHUAX IPYTHX
YYaCTHUKOB JI€SITEIbHOCTH;

® OMpEJENATh U OLIEHWBATh MPAKTHUECKHUE MOCIEACTBHS BO3MOMKHBIX PELICHHI;

® COIOCTaBIISIET pa3Hble UICTOYHUKU MH(OPMAIIMH C LIETbI0 BBISIBICHUS UX IPOTUBOPEUHIA
Y TIOUCKA JOCTOBEPHBIX CYKJICHUM;

® [IPOBOJUTH AHAJIN3 HEOPraHMYECKUX COEIMHEHUN U MHTEPIPUTUPOBATH NOJYyUYEHHBIE pe-
3yJbTaThI;

e 00pabaTbIBaTh, AHATTM3UPOBATh U 0000IIATH Pe3yIbTaThl HAOIIOJCHUM U U3MEPEHMUI;

® BBISBJISTH CBSA3b MEXAY (PU3HMUECKUMU M XUMUYECKUMU MPOLIECCAMH, MEXTy CTPOCHHEM
U CBOMCTBAMU HEOPTaHUYECKUX BEIIECTB,

e pelaTh 3aa4u, UCIOJb3YS IPUHLIUIIBI U METO/Ibl HEOPTraHUYECKON XUMUU;

® O0OBSACHATHP U AHAJTU3UPOBATH HAa OCHOBE SKCIIEPUMEHTAJIbHBIX JAHHBIX CBOMCTBa Be-
IIECTB U IIPOLIECCHI, IPOTEKAOLIUE MPU UX B3aUMOJECHCTBUH;

® CTaBUTh XMMHUYECKHH SKCIIEPUMEHT, aHAJIM3UPOBATh U OLIEHUBATh JJaOOpAaTOPHBIE HCCe-
JIOBAaHMS,



® [IPUMCHSITh OCHOBBI M OCOOCHHOCTU MPABHJI TEXHUKH O€30MaCHOCTH MPHU MPOBEIACHHUH
XUMHUYECKOT0 SKCIIEPUMEHTA C HEOPTAHUUECKUMU BEIIECTBAMU;

® Ha3bpIBaTh HEOPTraHWYECKUE BEILIECTBA 110 Pa3HBIM THUIIaM HOMEHKJIATYD;

® ONpPEIEIATh: BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX AJIEMEHTOB, TUIl XUMHUYE-
CKOMH CBSI3U B COEIMHEHUSX, 3apsijl MOHA, XapaKTep Cpe/bl B BOAHBIX PACTBOPAX HEOPraHMUECKHUX
COCIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEIIB;

® XapaKTEepPU30BaTh: JIEMEHTHI B MEPHOJIaxX U TpyMHnax 1o ux nojoxenuto B [lepuoanue-
ckoit cucreme [[.M. MeneneeBa; o0nme XUMUYCCKUE CBOMCTBA METAJIJIOB, HEMETAJIIIOB, OCHOB-
HBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH;

® OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHMS; MPUPOIY XUMHU-
YeCKOM CBsI3U (MOHHOM, KOBAJCHTHOM, METALTMYECKOM), 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH
PEaKIUU ¥ TOJIOKESHHSI XUMUYIECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

® BBITOJIHATh XUMUYECKUM SKCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTaHUUYECKHUX
BEIIIECTB;

® [IPOBOJUTH CAMOCTOSITENIbHBIN TMOMCK XUMHUYECKOW HHQPOpPMAIMU C HCIOIb30BAaHHEM
pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHHM, KOMIBIOTEPHBIX 0a3 MaHHBIX, Pecyp-
coB Internet);

- BJIQ/IeTh:

® HaBbIKAMHU aHaJIN3a, MPUMEHEHHs] OCHOB MOUCKA, KPUTUUYECKOTO aHaIn3a U CHHTE3a WH-
dbopmaiu, CUCTEMHOTO TMOJX0Ja JJIs PEIICHUs MOCTABJICHHBIX 3a/1ad B PaMKax JIUCIMIUIAHBI
oOm1ast ¥ HeopraHU4ecKas XUMHUS;

e HaBBIKAMHU aHANM3a 3aJla4yM, BbIIETAs ee 0a30BbIE COCTABIISIIOIIME U OCYIIECTBISS Je-
KOMITO3HIIUIO 33/1a4H;

® HaBBIKAMU I'PaMOTHO, JIOTHYHO, QpTYMEHTHPOBAHHO (DOPMHPOBATH COOCTBEHHBIC CYyXK/Ie-
HUS U OLICHKU;

® HaBBIKAMU OTJIMYATh (HAKTHI OT MHEHHH, HHTEPIIPETALIUNA, OLICHOK U T.J. B PACCY>KICHHIX
JIPYTUX YYACTHUKOB JIEATEILHOCTH;

® CIIOCOOHOCTBIO OMPEACNATh U OLIEHUBATh MPAKTHUECKHUE IMOCIEACTBUS BO3MOXKHBIX pe-
IIEeHUH,

® HABBIKAMU JI€JIaTh 3aKJIIOYEHUS U BBIBOJBI IO PE3yJbTaTaM aHaM3a JUTEPATYPHBIX JaH-
HBIX, COOCTBEHHBIX IKCIEPUMEHTAIBHBIX H PACYETHO-TEOPETUUYECKUX Pa0dOT MO HEOPraHUIECKOU
XUMUH;

® HaBbIKAMHU CHUCTEMATHU3UPOBATh M AHAIM3UPOBATH PE3YJbTAThl XUMHUYECKUX SKCIEPH-
MEHTOB, HAONIOJACHMIA, U3MEPEHUHN, a Tak)Ke Pe3ylbTaThl PAcueTOB CBONCTB HEOPTraHHMYECKHX
BEII[ECTB Y MAaTE€PUAJIOB HA UX OCHOBE;

® OCHOBHBIMHU 3aKOHAMHU M 3aKOHOMEPHOCTSIMU HEOPTaHMYECKOW XUMUU U TMPUMEHSTh UX
MIpU pEUIEHUU 3aJa4, IPU aHaJM3€ SKCIEPUMEHTAIbHBIX JTAHHBIX, MOJYYEHHBIX MPU UCCIEI0BA-
HUWY;

e criocobamMH OpHEHTAllMHU B Mpo(ecCHOHANbHBIX MCTOYHHMKAX HMH(OpManuu (KypHaibl,

caiiTel, 00pa3oBaTeIbHbIC TOPTAIIEI);

® HaBBIKAMU MMOCTAHOBKH JKCIIEPUMEHTA, aHAIu3a U OIICHKU Pe3yJbTaTOB Ja0OPATOPHBIX
HCCIICTOBAHUII;

® METOJaMH OIPEACIICHUs] BO3MOKHOCTH TMPOTEKAHHS XUMHUYECKUX TPEBpPALIEHUN B pas-
JUYHBIX YCIOBUAX U OLICHKU UX MOCIEACTBUM;

® TEOPETHUYECKUMHU METOJAMHU ONHMCAHUS CBOMCTB MPOCTBIX U CIOXKHBIX BELIECTB HA OCHO-
B€ WX NoJiokeHus B [lepuoanyueckoil cucteMe XUMUYECKHX JIEMEHTOB;

e criocobamu 6e30macHOro oOpaIeHus! ¢ TOPIOYMMU U TOKCUYHBIMHU BEIIIeCTBaMH, J1abopa-
TOPHBIM 000PYI0OBaHHEM;

® HaBbIKAMHU WHTEPIpETAlMH PACCUYUTAHHBIX 3HAYEHUH TEPMOJMHAMUYECKUX (QYHKIMH U
Ha UX OCHOBE MPOTHO3MPOBATH BO3MOKHOCTh OCYILECTBIICHUSI M HAIPABJICHHE MPOTEKAHUS XH-
MUYECKHX MPOLECCOB;



® METOJIaMU IPUTOTOBJIEHUS pACTBOPOB 3aaHHON KOHIIEHTPAIIUH.
1.5 O0mas TpysoeMkocTh AucuMIIMHbI «Heopranumueckas xumus» cocrasiser 16 3a-
yetHbIX equHull (gance — 3E) (576 gyacos).
ITporpaMma npenycmMaTpuBaeT U3y4eHHE MaTepuaia Ha JIEKIUAX U JJa0OpaTOPHBIX 3aHATHU-
ax. [IpenycMoTpena camocTosiTenbHast paboTa CTyI€HTOB 110 TeMaM U paszenaM. [IpoBepka 3Ha-
HUH OCYIIECTBIIIETCS (PPOHTAITBHO, WHANBUYATBHO.

1.6 O0beM AMCUUMNIMHBI M BU/IbI Y4e0HOI JeATeTbHOCTH

O0beM JUCUMIITIMHBI M BUIbI Y4e0HOM 1eATeJIbHOCTH

3aueT, sK3aMeH

Bu yueOHoi1 padoThl Bcero yacos Cemectp 1 Cemectp 2
OO01m1as TpyJ0EMKOCTh 576 252 324
AyJIUTOpPHBIE 3aHITHS 302 142 160
Jlexuun 146 70 76
JlaGopaTopHbie pabOThI 156 72 84
CamocrositenpHas pabora 202 74 128
Bux utoroBoro KOHTpoJIS: 36x2 36 36

3a4eT, sK3aMeH




