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Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

IIporpaMmy AUCIUTUTHHEL pa3padoTaii(a)(u): goreHT, K.H. (momeHTt) KyToipesa MLII. (Kadenpa HeopraHndeckoi XuMuH,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Marianna. Kutyreva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-3 CriocoOeH IPUMEHATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLUILUINH B
MpoheCCHOHATBHOM AESTEIBHOCTH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

(l)yHKI_II/II/I HEOPraHNM4Ye€CKUX MOHOB U KOMIUIEKCOB METAJUIOB B JKUBOM OPraHU3ME.

JloKeH yMeTh:

OPUEHTHUPOBATHCA B OCHOBHBIX IMIOHATHUAX OMOJIOTHH U HCOpFaHI/I‘ICCKOﬁ XUMH1H, B METOAAX MOJCIMPOBAHUA
6I/IOH€OpFaHI/I‘ICCKI/IX CUCTEM U KHMBBIX KJICTOK.

I[OIDKGH BJIa€Th:
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Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

HaBBIKAMH MCIIOJIb30BaHUsI 3HAHUN B 00J1aCTH OMOHEOPraHNYECKOW XUMMU JUTS PEIICHUs 3a1a4 MEIUIIMHBL, (hapMaKoJIOTuH,
OXpaHbl OKPYKalolIel cpepbl.

,HOJ'DKCH AEMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

MIPUMEHSITh OCHOBHbIE 3aKOHBI XUMUH ITPU 00CYKJCHHUHU MOYUSHHbBIX PEe3yJIbTaTOB, B TOM YUCIIE C IPUBJICUCHUEM
nHpopMarmoHHbix 6a3 nqanubix (ITK-3).

2. Mecro guctnmmasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (Momyib) BKoveHa B pasaen "B1.B.JIB.04.03 ducturumias (MOmyim)" OCHOBHOH MpodecCHOHATFHON
oOpazoBaresnbHON porpammsl 04.05.01 "®PyngamenTanbHast 1 npukiaaHas xumus (PyHIaMeHTaTbHAS XUMUS: MaTepraIbl
Oyaymero)" ¥ OTHOCUTCSA K JUCHMILIMHAM 1o BbIOopy dactu OITOIT BO, dropmupyemoii yqacTHIKaMHi 00pa30BaTEIbHBIX
OTHOILIEHHH.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6'beM qUCHHMILIHHBI (MOIYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX Ha
KOHTAKTHYIO padoTy 00y4awImuxcsa ¢ npemnogasarejemM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYIO
padoTy odydarommxcs

OO01mas TpyJOEMKOCTb AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).

KonrakTtHas padora - 36 yaca(oB), B TOM UHCIIE JIEKITUH - 36 Yaca(oB), MpakTH4IecKue 3aHATus - 0 yaca(oB), 1aO0paTOpHBIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 36 yaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI TUCLUILIMHEL: 3a4eT B 5 ceMecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHineM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa®oThl 0 JUCHHILINHE (MOIYJIIO)
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Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1 Tema 1. OCHOBHBIE TOHATUS OMOHEOPTrAHUYECKOH 5 1 0 0 0 0 0 2
XUMHH.
Tema 2. OcHOBHbIE aCHIEKThI KOOPIUHALIMOHHOM
o [XMMHM NPUMEHHTENHHO K OUOHEOPraHUYECKUM 5 5 0 0 0 0 0 )
CHCTeMaM.
3 Tema 3. BaxHeiilue GMOXUMUYECKHE MOJICKYJIbI 5 1 0 0 0 0 0 5
KaK JINTaHbL.
4. [Tema 4. MetasutopepMeHTHI. 5 2 0 0 0 0 0 2
Tema 5. XapakTep JeUCTBUS MOHOB METAJJIOB U
5 [|MraHaoB Ha KaTaTMTHYECKYIO AKTHBHOCTh 5 > 0 0 0 0 0 2
¢pepMeHTOB. Y CTHBIN OIpOC.
6. Tema 6. HykieoTuipl 1 HyKJI€UHOBbIE KUCIIOTHI. 5 2 0 0 0 0 0 2
Tema 7. @yukuuu [JHK B opranusme u ee
7. [B3aumopeicTBIE ¢ HU3KOMOJIEKYISIPHBIMU 5 2 0 0 0 0 0 2
apdpexTopamu.
3 Tema 8. Monsl metasio u perkaius JHK. 5 2 0 0 0 0 0 2
Tema 9. Bzaumopeticteue JJHK ¢ kommuiekcamu
g [|Meramios, 00J1JAI0IUME TIPOTUBOOITYXOJIEBOM 5 4 0 0 0 0 0 2
aKTHBHOCTBIO. KOoHTpOsbHAS padoTa.
Tema 10. Kommiekcsl MeTanioB ¢ noppupuHaMu 1
10. [mopcpuprHONOI0OHKIMY BEIIECTBAMHU. 5 2 0 0 0 0 0 2
11.|Tema 11. Hutoxpomsr. 5 2 0 0 0 0 0 2
12. Tema 12. Butamun B12 (LimaHoKkoOalaMuH). 5 2 0 0 0 0 0 2
Tema 13. X10pobHILIEL - MUTMEHTHI KHUBBIX
OpraHm3MOB, (POTOPELIENTOPH HAYATbHBIX CTaIN
13. |mpeBpaitieHrsI CBETOBOM SHEPTrUH B IpoLiecce 5 2 0 0 0 0 0 2
¢poTocuHTE3a. Y CTHHIN OIpOC.
14. Tema 14. B3aumogeiicTBue METaIOB C APYTUMHU 5 > 0 0 0 0 0 2
MPOCTETUYECKIMU I'PYIIIaMHU.
Tema 15. Tpancnopr xkene3a(Ill) k kieTkam
15. |(peTukyaouuTam), B KOTOPbIX POUCXOIUT 5 2 0 0 0 0 0 2
00pa3oBaHue reMOrIo0MHa.
16. Tema 16. Meap. Menbconepikaiiye OKCUaasbl. 5 2 0 0 0 0 0 2
I'emonanuH.
Tewma 17. Buonornyecku akTUBHBIE LLIEJOYHBIE
17. [MeTayibl ¥ MX (PyHKUMH B OpraHu3Me. 5 2 0 0 0 0 0 2
18.|Tema 18. KontposbHas padora. 5 2 0 0 0 0 0 2
Toro 36 0 0 0 0 0 36
4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. OcHOBHbIE IOHATHS GMOHEOPraHUYe CKON XHMHH.
DAEKTPOHHBH
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Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

OCHOBHbIE MTOHATHS OMOHEOPraHNYECKON XUMHK. 3a/1a4i OMOHEOpraHNn4YecKol Xumuu. CBsI3b C APYTMMHU HayKaMu.
BrokoopauHanvionHas xumusi. [IpriMeHeHre KOOpJMHALMOHHBIX coe/lMHeHni B MeantHe. Kitaccudukanms meramuios.
Makpo- 1 MUKPO3JIEMEHTHL. DcCeHIMaIbHbIe MeTalIbl. Briosiornueckast ak THBHOCTb XUMUYECKOT'0 3JIEMEHTA U €0 MOJIOKEHUN
B nepuoanveckoii cucreme [I.M1.Menneneesa.

Tema 2. OcHOBHbBIE ACHEKTHI KOOp,Z[l/IHa].[l(IOHHOﬁ XUMHUHU MIPUMEHUTEJIbHO K 6n0He0pralmqec1<nM CucreMam.

OCHOBHBIE aCITeKThl KOOPAWHAIIMOHHON XMMUY TPUMEHHTESIHHO K OMOHeopraHndeckKuM cuctemam. [ToHsTue
KOOPAMHALIMOHHOTO ¥ KOMIUIEKCHOTO coeinHeHus. [IpocTpaHCTBeHHOE CTpoeHe KOOPIMHAIIMOHHBIX COeJUHEHUH .
Xumnueckas cB3b B KOOPAUHALMOHHBIX COeJUHEHNAX. B3auMHoe BiMsSHME JIMTaHJ0B B KOOPAWHALIMOHHBIX COEAVHEHUSX.
Konuenuus ZKMKO B koopAMHALIMOHHON XUMUH.

Tema 3. BakHelimne 0MoXUMUUYeCKHE MOJIEKYJIbI KaK JUTaH/Ibl.

BaxHeiinme OMOXUMUYECKIE MOJIEKYJIBI KaK JIMraH(pl. AMHMHOKHCIIOTHL. VX Kilaccudukarms. 3aMeHUMBIC U He3aMEHUMBIC
aMUHOKUCIOTHL. [IponsBonnbie aMuHOKUCHOT. [Tommunentunel. benku. ®epmentsl. ['opmonsl. benku kposu. HyknenHoBbie
KHCJIOTBI M HYKJICOPOTEUIbL. Y TJICBO/IBI, JIUMUABI M KAPOOHOBBIE KUCJIOTH. Boa 1 qpyrue HeopraHMyecKrue aHUOHbI.

Tema 4. MeTanogepMeHTHI.

Meramnopepmentsl. Obive cBeienus. MerayuogepMeHTbhe KOMIUIEKCH M ICTUHHBIE MeTayutoepmeHTsl. Katanmusupyemsle
MeTayiohepMeHTaMu peaky (TMIPOJUTUYECKUE PeaKLMi U OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiyn). [Ipumeps
MeTaIO(EepPMEHTOB U KaTAIM3UPYEMbIX UMU peakuuil. MHOroueHTpoBble MeTantogepMeHTsl. OCOOEHHOCTH CTPOEHUS
MeTaJIcofiepakalliero kiaacrepa. Criocodbl yyacTus MeTaula B (pepMEHTATUBHBIX PEaKLIUAX.

Tema 5. Xapakrep JeliCTBHSI HOHOB METAJJIOB U JIMT'AHI0B HA KATAJINTHYECKYI0 AKTHBHOCTDH (pepPMEHTOB.
YceTHblil onpoc.

XapakTep JIeHCTBYsI HOHOB METAJUIOB U JIMTAH/IOB HA KATATUTHUYECKYIO AKTUBHOCTh (pepMeHTOB. THIIbI B3aUMOJEHCTBHUS
(bepMeHTa ¢ HOHOM MeTaJlIa 1 JiuraHaoM (cyocrparoM). KoMmiiekcesl ¢ JIMraniom (CyocTpaTtom), KOTOPBIH BHITOTHSIET POJTb
MOCTHKa (MOH METaJlla yU4acTBYeT B KaTajn3e, He B3aUMOJIEHCTBYs HEMIOCPEICTBEHHO ¢ (hepMeHTOM). KOMITITEeKCHI, B KOTOPBIX
WOH MeTalia JMO0 MOJHOCTHIO, TMOO YACTUYHO CBSI3bIBAET Jurana. KoMIuUieKchl, rie B KauecTBe MOCTHKA BHICTYMAET (pepMeHT.
WHrubupyroliee IefcTBIE HEKOTOPBIX MeTA/UTOB. KatamuTuueckas akTHBHOCTh U CBOMCTBA IMMOOWIM30BAHHBIX (DepMEHTOB B
NPUCYTCTBUU HOHOB METAIUIOB. AKTUBUPYIOIIEE BIUAHUE KATHOHOB METAITOB. [IBONCTBEHHBIN XapaKkTep NEHCTBUS HOHOB
METAJIJIOB B 3aBUCHMOCTH OT UX KOHIIEHTpAIIIH.

Tema 6. HykJjieoTuabl 1 HyKJeHHOBbIE KHCJIOTBI.

HyKJ]eOTI/lﬂbI 1 HYKJICMHOBBIC KUCJIOTLI. COCTaB MOHOHYKJICOTUIA. HypI/IHOBLIe 1 MIMPUMHUIVNHOBBIE OCHOBAHHMA. IlenTo3mbl
(ne3okcupubo3a). Hykneosuapl. Buonoruueckast pojib HyKJIEOTUTOB: CTPOUTENbHbBIE OJIOKHM HYKJIEMHOBBIX KUCJIOT, OOMEH,
AKKYMYJIMPOBAHUE U MIEPEHOC SHEPIUU, ITIPOCTETUYECKUE I'PYIIILI OKUCIUTEIIbHO-BOCCTAHOBHUTEILHBIX CbepMCHTOB,
KaTaJI3aToOphl pa3IMYHBbIX peakiuii oomeHa BemiecTB. [Tpasuna Yapradda.

Tema 7. ®ynknuu JHK B oprannzme u ee B3anMo/ielicTBHe ¢ HU3KOMO.JIeKYJIsIpHbIME 3¢ ¢heKkTOpamm.

®ynkunu JTHK B opranunsme u ee B3aMMOJENUCTBHE ¢ HUBKOMOJIEKYIApHBIMU 3 dexTopamu. [lepuunas crpykrypa JHK.
OpraHusaiysi JBOWHON criMpaiu. Y cjoBre KomiuieMeHTapHocty. Bzanmonetictere JTHK ¢ noHamu metayuioB. CraOuin3ariyst
npocrpaHcTBeHHOU cTpykTypsl JJTHK B npucyTcTBru MeTayuioB. BiusiHie HOHOB METaJIIOB HAa paBHOBECHE MEXY pa3InIHbIMU
opmamu [THK u Ha nepexossl civpasib-KiIyoOoK. Y4yacTre MeTaljIoB B IIpolieccax MyTareHes3a u KaHieporeHnesa. LleHTphl
CBA3bIBAaHUSA NOHOB METAJJIOB Ha MOBEPXHOCTHU HYKJIEMHOBBIX KUCJIOT.

Tema 8. Monsl MeTanioB u pemymkanus [THK.

Nonsl metasnos u peruukams JHK. Cxema nepepaun cTpykTypHO#R nH(popMarmu. VIoHsl METAJUIOB U TpaHCKpHmius. Porp
(pepmenta PHK-nonumepassl B nporecce konmupoBanus koga JHK. Axtusaropst PHK-nonumepassl. Y poBHM NOBpekeHUN
HATUBHOM U feHaTypupoBanHoi JJHK B mpucyTcTBIM HOHOB MeTaJUIOB. [I0TEeHIIMAIBHO TeHOTOKCUYHBIE MeTaJUTbl. VIOHBI
MeTaJI0B M TpaHcnsaums. Koneunas crapus B untepnperaunu koga JHK nns cunresa 6enka. 3HaueHHe MOHOB METANIOB VLS
Ipolecca TPAHCIALUY.

Tema 9. B3aumoaeiicreue [IHK ¢ kommiekcaMn MeTaJ10B, 06/1a1al0IUMI NP OTHBOOIYX0J1€B0I AKTHBHO CTHIO.
KonTpoJbHasi padora.

Bzaumopericteie JJHK ¢ komruiekcamu MeTauioB, 001a/Iai0lMH TPOTUBOOIYXOJIEBOM aKTMBHOCTBIO. BruooCcTymHOCTD
KOOPIMHAIIMOHHBIX COeTUHEHMA. [IpoTHBOOITyX0JIeBbIe IpenapaTsl Ha OCHOBe KoMIulekcoB miatuabl(Il) (1mcmiaTuy,
kap6oratyH) U wiatuHel(IV) (okcoratun). [IpenapaTbl Ha OCHOBE KOMIUIEKCHBIX COSMHEHHI JIPYyruX METAJIIOB
(MHTEpKaIATOPHI). 3aBUCUMOCTh IPOTHBOOITYXO0JIEBOM aKTUBHOCTH MPENAPATOB OT FEOMETPUIECKON KOH(UTYpaLUH
KOOPJIMHALMOHHBIX COeqUHEHNH (BHYTPUHUTEBOE CIIMBaHUE C 00pa3oBaHueM xenata). PakTopsl, BIUAOIME Ha
MPOTUBOOITYXO0JIEBYIO AKTUBHOCTh KOMILIEKCOB. CpaBHUTEIIbHAS TOKCUYHOCTh OHKOITPENapaToB.

Tema 10. Komniexcsl MeTa 0B ¢ nopgupunaMu 1 nop¢pupuHono100H6IMHI Bellle CTBAMH.

Komruiekcsl MeTauioB ¢ noppupruHamMu 1 nopgupruHonofoO6HpMH BetecTBamMu. CTpyKTypa nopdupuHoB. ['eMoriodus u
MHOTI00MH. TpaHCIOPT KUCI0POAA FeMOTJIOOMHOM SPUTPOLIMTOB. Y AepKMBAaHUE KHCIOPOa B MBIIIIAX MUOTIIOONHOM.
T'eomerpust xene3onopdupruHoB. CxemMa KOOPAMHAIIMY B OKCUT€HHUPOBAHHOM remoriodunHe. CrimHoBoe coctosinue xkene3a(ll) B
OKCH- U Jie30KcureMoryioonne. O0pa3oBaHue CBSI3U NPU B3aMMOAEHCTBIN LIEHTPAIBHOTO aTOMa C MOJIEKYJION KHCIOpOa.
TOKCHKaHTBI FeMHYECKOTO THIa (MOHOOKCHU]L YIJIepoa, OKCHIbI a30Ta, METHUIEHOBHIN cuHMIT). OOpa3oBaHue
KapOOKCHTeMOIIOBUHA. MeTreMorio0MHoo0pa3oBateln (OKUCIUTENN).

Tema 11. IluToxpomsl.

SAEKTPOHHBH
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Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

HuToxpomsl. OTIeIIIeHre OT MUIIEBIX BelecTB Bogopoaa. [poriece kiaeToyHoro okucieHus. OOpa3oBaHie MOJIEKYJT BOJIBL.
Turet 1uToxpoMoB. CTpykTypa muroxpoma. OcCOOEHHOCTH XUMIUECKOTO CBS3BIBAHUS IIPOCTETHUECKON YacTH C OSITKOM.
Huroxpom okcuaasa. Lutoxpomsl a u a3. 'em A. BHyTpeHHSIs1 CUMMETPHS1 MOJIEKYJIbI LIUTOX POMOKCHUIA3BI.

Tema 12. Buramun B12 (quanoko6ajaaMun).

Buramun B12 (umanoko6anamut). CTpyKkTypa MoJieKysibl. Ee oTimume ot cTpyKTyphl reMa B TeMOTrJIoONHe. DKBaTOpHAIbHBIE U
akcuasbHble Juranapl. [IponsBogusle BuTamuHa B12. Metniko6aiaMuH - MeTaboIMuecky akTUBHOE coeinHeHne. Conepxanue
B opraHm3Max KogepmeHTta ButamuHa B12. JluranaHoe okpyxeHne KobaibTa B IPUPOAHOM KodepMeHTa. PepMeHTaTUBHBIE
peakiyu ¢ yuyactieM Kopepmenrta B12. Boccranoiienre puOOHYKIIEOTHIOB B Ie30KCHPHOOHYKIeoTHAb. OOpa3oBaHme
aputponuToB. [Iporiecch TpaHcMeTHIIpoBaHus.. CTENeHb OKHMCIIEHNsT KOOAIbTa B METUIIKOOAIAMUHE.

Tema 13. XuiopouIbI - TUTMEHTHI JKHBBIX OPTaHU3MOB, (DOTOpeNenTOPbl HAYaJbHBIX CTAUN NP eBpaIIeHus
CBETOBOI1 SHeprum B nmpoiecce porocuHTe3a. Y CTHBIN ONpoOC.

XJ10pOUILIBL - MUTMEHTHI JKUBBIX OPraHU3MOB, (POTOPELIENITOPHI HAYAIBHBIX CTAUI MPEBPAICHHsI CBETOBON SHEPTUH B
nponecce potocuntesa. Turibl Xja0poduinios, Xnopoput a. Otirure xjopoduiia oT remMma. CTpyKTypa XJ10podusuia.
ApOoMaTUYECKUI XapaKTep MaKPOIMKJINIECKON CUCTEMBI. Y CJIOBUS 3aMEICHUsI aTOMa UOHA MarHus B XJIOPO(UIIIC MOHAMU
3d-merayuioB. O6pa3oBaHKe IMMEPOB U OJIMTOMEPOB B HEMOJISIPHBIX PACTBOPUTEIISAX 3a cueT B3aumonerictust C = O-Mg.
KoHkypeHIus HyKJIeo(hrIoB 3a KOOpAUHAIIMOHHOE MecTo. OOpa3oBaHue JOHOPHO-AKIIETITOPHBIX KOMIUIEKCOB 32 CUET
CaMOKOH/ICHCAIIUY, a TaKXKe 3a CYeT B3AUMO/ICHCTBUSI C BHEIIIHUMHU JIMTAHIaMU (JOHOPaMHU).

Tema 14. BzaumoeiicTBHe METAJLIOB € APYrUMH IPOCTETHYECKUMU IPyNIaMH.

BzaumojericTBrue METa/UIOB C JPYTMMU MPOCTETHYECKUMU rpyrinaMu. PeppeokcrHsbl. [lepeHOC 3IeKTPOHOB ¢ yJacTheM
(deppenokcrno. Ctpoenue eppenokcrna. JlabmibHast U THOJIbHAS cepa IMCTenHa. [lepeHoc 3JIeKTPOHOB B Ipolieccax
(otocunTesa, pukcarmu armocepHoro azora, oopazopanus AT® npu yuactun peppenokcrHos. Kenezoconepxariue
KJactepsl (hOTOCHHTE3UPYIONTHMX OakTepuil. Pe3epssl xkesne3a B opranuzme. Cunepodopsl - MOJTUHICHTATHBIC JIATAH B C
BBICOKMM CpOJCTBOM K MoHaMm sxene3a (III). 3axsar xenesa u3 BHemHel cpenpl. CritHOBoe cocTosiHue xene3a(lll) B
KOMILIEKCax ¢ cuziepohopaMu U UX IPOCTpaHCTBeHHOE cTpoeHne. DepputuH - HeTokcuuHast hopma xene3a(lll) B opranusme.
CocraB siziep heppuTrHA, HAXOASIIUXCS B MOJMIIETITUIHBIX LIETSX.

Tema 15. TpaucoopT :kene3a(Ill) k kiaeTkam (peTHKYJIOHUTAM), B KOTOPBIX MPOHCXOIUT 00pa30oBaHue
reMorJioouHa.

Tpancnopt xese3a(Ill) k keTkaM (PEeTUKYJIOIMTaM), B KOTOPBIX MPOMCXOIUT 00pa3oBaHue reMoryioornHa. TpaHcheppuHbl.
Hcrounuku TpanchepprHOB (JlakTohepprHbl, KOHATLOYMUH U CHIBOPOTOUYHBIN TpaHcheppuH). KoopIuHAIMOHHOE OKPYKEHUE
xene3a(Ill) B tpanceppune. CreunduaHocTh TpaHCHEPPUHOBBIX YACTHIL IO OTHOIIEHHUIO K PETUKYJIOIUTaM. TpaHCropT
KHCJIOpOJa B OpraHu3Max 0ecrio3BoHOUHbIX. [ emaputpuH. CtpoeHre MojieKybl. OTIMYNE OT FeMOIIO0NHa.

Tema 16. Means. Meabcoaep:kamue okcuaa3bl. ['eMoruanmH.

Mens. Menpconepikaiiue okcuaasel. [emormanut. CTpoeHHe KOOPANHAIIMOHHOTO y3iia reMolaniHa. CTpoeHue
acToluannHa. bruoxumudeckue GyHkmu MonbaeHa. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE MOJIHOIEHCOAEPKAIINE
bepmentsr. MonmnbaeH-KcaHTHHOK U Ia3a. PUKcaIs MOJIEKYISIPHOTO a30Ta. depMeHT HUTporeHasa. HUTpUAHBIA MeXaHU3M
(uKcarmy MOJIEKyJISIPHOTO a30Ta. Jua3zeHOBbINA MexaHu3M. Pojib Mapraia B (hepMEHTATHBHOM KaTtaju3e U B opranusme. Pojb
IIMHKA B opranu3Me. KapOaHrugpasa.

Tema 17. Buojornyecku aKTUBHBIE IIeJTOYHbIE METAIbI U X (DYHKIINH B OpraHusme.

Buosnornyecku akTUBHBIE 1IEJI0YHbIE META/UTBL. PYHKIMU MIEJIOYHBIX METAJIOB B Opranu3Me. VIOHHBIT (HATpUEBBIN HACOC).
[NepeHoc MOJISAPHBIX MOJIEKYJT Yepe3 JIMIUIHbIE MeMOpaHbl KJ1eTOK. FIOHO(OpBI - KOMILIEKCO0OPa30BaATENH IHENOYHBIX
MeTtasioB. Monnsie nonogopsl. Kapbokcunathsie nonogopsl. KanukcapeHsl. PacripocTpaHeHHOCTD IEIOYHBIX METAUIOB B
3eMHOH KOpe.

Tema 18. KonrpoabHas pa6ora.

KoHnTponbHas paboTa BKIIOYAET TaKKe BOIIPOCHI, KAK XJIOPO(HILIBI - TUTMEHTHI KUBBIX OPIaHU3MOB, (DOTOPELIETITOPHI
HAYaJIbHBIX CTAAMI MPEeBpAIleHHsI CBETOBOI SHEpruM B mpouecce hoTocuHTe3a. B3aumopaeiicTBue MeTauioB ¢
npocreTrueckumMu rpymmnamu. Tpancnopt xene3a(Ill) k kieTkam (peTUKYJIONUTaM), B KOTOPbIX IPOUCXOAUT 0Opa3oBaHKe
remoryioonHa. Menb. Mezabconepikaiiue okcuiasbl. I'emonmant. Brosornyecky ak TMBHbIE IHEJ0UHbIE METAJUIBL U UX
¢ynkumu B opranusme. CTpykTypa MoJjiekyJbl Butamuua B12.I'emorniooun u muornoous. TpaHcropt Kuciopojaa
reMOIJIOOMHOM 3PUTPOLIUTOB.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs Mo
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00y4aIOIIMXCs BBIIOIHAESTCS MO 33aHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE NperofaBaTesis, Ho 6e3
€ro HeloCPeACTBeHHOro yyactust. CamocTosTe/bHas paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 Pa0oTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSTENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIBbHBIX TeM (pa3zielioB) JUCHUILIMHEI, TaK U IPOPaOOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HAlIpaBJIeHHblE Ha 3aKpeTieHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

1.A.B. Cxambnbiii, U.A. PygakoB buosnemeHTs B MeIULIMHE. -
http://chemistry-chemists.com/forum/viewtopic.php7f=15&t=35&p=11328#p11328

2.Bbuoneoprannyeckast xumusi - www.chem.msu.su/rus/teaching/dobrinina/all. pdf

3.0OCHOBHBIC HAITPABJICHUS MCCIIEIOBAHIA OMOKOOPANHAIMOHHBIX COSIMHEHUI B BUOHEOpraHuIecKor XUMHUH -
www.bsu.by/Cache/pdf/363423.pdf

4 .Bbuoneopranmueckas xumus. Pona 3Haru# "JlomoHOCOB" - www.lomonosov-fund.ru/enc/ru/encyclopedia:01342:article
5.B3aumopeiicTBre MeTaIOB ¢ OMOMOJIeKyIaMu - http://biomolecula.ru/
6.baza manHpIX. XuiMudeckuil katanor. MetaimiodepMeHTH - www.Ximicat.com/ebook.php?file=bender_bio.djv&page=56
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9. MeTOI[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO U CIINIIJINHbI (MO,[(yJIﬂ)

Bujg paéor

MeToanueckue peKoOMeH amuu

JICKIUU

OCHOBHOI1 TeOpeTHUYECKUI MaTepual peMeTa JaeTcsl B Yachl JISKIIMOHHBIX 3aHATHI. Ha neximsax
IpenojaBaTesb CUCTEMAaTUYECKU M MOCIEI0BATEIbHO PACKPBIBAET COJlepKaHNe HAyUHON JUCIUIIMHBI, BBOJIUT B
KPYT HAyYHBIX UHTEPECOB, CTABUT BOIIPOCHI AT McciefoBaHMs. Heb3s orpaHUUMTBCS peryisipHbIM MOCELeHUEM
TOJIPKO JIEKIIMH, TaK KaK LEHTP TAXKECTH B YCBOEHUHU 3HaHUH, B (POPMUPOBAHUN YMEHUI U HaBbIKOB JIEKUT B
NOCTIeAYIOIIer caMOCTOsITeIbHOM padoTte. CTyJEHTHI IOJKHBI TOCTOSIHHO TOTOBUTHCS K JIeKIUsM. B 310ii paboTte
MOTYT MOMOYb YU4eOHHUKH, CIIUCOK KOTOPBIX MPENo/iaBaTelb Ha3biBaeT Ha MEePBbIX 3aHATUsAX. [loMumo
PpeKOMeHIyeMOH JIUTEpaTypHl, JIEKTOP JAAeT MpOorpaMMy JUCLUILIAHBL, B KOTOPOW M3JI0KEHBI OCHOBHBIE pa3fesbl U
BOIIPOCHI JJ151 KOHTPOJIsI 3HAHUI.

Jlexims 3aK/1aAbIBaeT OCHOBBI HAYYHBIX 3HAHUM, 3HAKOMUT C OCHOBHBIMUA COBPEMEHHBIMU
Hay4YHO-TEOPETHUECKUMH MOJIOKEHUSIMU, C METO/IOJIOTHEN JaHHOW Hayku. Ha nexiuu ocyrectsiseTcs ooiieHne
CTYJEHYECKOI ayAUTOPUH C BBICOKOKBATHU(PUIIMPOBAHHBIMH JIEKTOPAMH, YYEHBIMH, IT€AaroraMu, crielidaiucTaMu
B OIpeeIeHHON oTpaciy HayKH. JIeKIMs BBI3BIBACT SMOLIMOHANBHBINA OTKJIMK CITyIIaTelNiel, pa3BUBaeT HHTEpeC U
moOOBb K Oyayiei npodeccuu. JIeKTop UCTIONB3YyeT Ha JIEKIMAX He TOJIbKO MaTepuall yueOHUKOB, HO U
NIPUBJIEKAET MHOTO JIOTIOJIHUTEIIbHBIX CBEJEHUN, N3JI0KEHHBIX B HAYUHBIX paboTax (MOHOrpadusix UM CTaThsX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATEIbCKUX TpyAax. CTY/IeHT He B COCTOSIHMU IIIyOOKO OCMBICIIUTD BECh
MIPE/ICTABJICHHBIH B JIEKLUSAX MaTeprall, He Tocelnas JeKIMOHHbIX 3aHATui. [loaToMy BaXkHO He MPOMycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TeMY JIEKIMHU, IOUUTaTh YUeOHUKH, OTMETHUThD 1JIsl ceOsi
KJIIOUEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIIPSIKEHHO, aKTUBHO padoTaTh B TEUEHUE BCEro y4eOHOro
3ansTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IIEPBbIe MUHYTHI 3aHSTHH OOBSIBISIETCS] TEMa, TUIAH JIEKIUH.
YroOsl Jierde 3arOMHUTD M3JIaraeMblii MaTeprall, HEOOXOAUMO €ro MOHSATh, Pa300paThCs B CUCTEME HAYYHbBIX
HOHSATHI, KOTOPYIO AaeT JieKTop. [1yTh u3jokeHus JeKIMKr MOTYT ObITh pa3inuHbiMU. MHOrIa npernogaBaTens
BHIOMpAET MHIYKTUBHBIN MyTh, T.€. BHAYAJIE U3JIaraeT KOHKpEeTHbIE (haKThl, 0000IIAET UX, PACKPBHIBAET CYIIHOCTD
NOHATHS, JaeT ero onpeneseHue. [[pyroii myTh 00pa3oBaHus TIOHSTHH - Ie/lyKTHBHBIN: JIEKTOp BHAYAJIE
olpe/ielisieT HayYHOe MOHSTHE, a IOTOM JaeT 00bsSCHEHNUsI, TPUBOJAUT KOHKPETHHIN (hakTHueckuil Matepuai. Ecim
YJIOBUTD IyTh M3JIOKEHUSI MaTepraia, TO CTAHOBHUTCS JIerde MOHATh MBICIb IIPENoAaBaTess U IPOHUKHYTh B
coziepxanue Jekipu. OOparaiite BHUIMaHUE Ha Olpe/iesieHre TIOHSITHIH. PeKoMeHIyeTcst UIsl X YCBOSHUS
COCTaBJISITh IJI0ccapuii (coBaph). Bo BpeMst ciylaHus JeKIuii J0JKHA ObITh ICUXOJIOTMYECKas YCTAHOBKA Ha
3aIIOMUHAHME OCHOBHBIX HJei ekuuu. CiylaHye JeKIUN - 3TO CI0KHbBIA TICUXOJ0rnYecKUil rmporiecc, B
KOTOPBIN BOBJIEYEHA BCS JIMYHOCTH CITYLIAIONIETO: €0 CO3HAHUE, BOJIA, aMATh, SMOLIMHU. DTO HE MACCHBHOE
COCTOSIHME YeJI0BeKa, a HalIPOTUB, COCTOSIHIE aKTUBHOM, HAIIPSKEHHOM JIEeSTETbHOCTH.

Cryuianue yueOHOM JIEKIMY - 3TO He0OXO0MMOe, HO He IOCTATOYHOE YCJIOBHE CO3HATEILHOTO U IPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3arucaTh - TOJILKO TOT/A JIEKIMsI CTAHET UCTOYHUKOM /IS JallbHEeHIIe
CaMOCTOSITENIbHOW padoThl. KOHCIIEKTHPOBAHUE JIEKIMH - 3TO CJIOKHOE JIeJI0, TpeOylolliee YMEHUH 1 OIbITa.
Hexkotopsle cTapaioTcs 3anmcath JIEKIHIO ITOJHOCTBIO, CIIOBO B CJIOBO, HE BAYMBIBASICh B COZIEpPKaHUE MaTepUaa,
OMUPasiCh TOJBKO Ha CBOIO MaMATh. CIIIOMIHAS 3aMKCh BO3MOXKHA TOJBKO B TOM CIIy4ae, €CJi MpernojaBaTelib
JMKTYeT JIEKIIMOHHBIN MaTtepuai. Ho IUKTOBKa JiefiaeT u3jnokeHne 0THOOOPa3HbIM U yTOMUTEIbHBIM, U METO/IUKA
BBICIIIEH IIKOJIBI HE PEKOMEHIYeT Takol croco® nasoxkenus. CTpeMyIeHHe 3aricaTh JEKIUIO CIOBO B CJIOBO
OTBJIEKAET CITyIIaTeNst OT 00IyMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aIUCh, U 00/IyMbIBaHHE.

Ecinu nexk1mio 3anmceiBaTh O4eHb KOPOTKO, OTAEIbHBIMY IITPUXAMH, TO 3AITUCH HE MOTYT ObITh MaTepHAaIOM JIJIsI
NOBTOpeHUs1. B M3nMIIIHEe KpaTKOW 3anucy TpyJHO pa3o0parthes yxke HeKoTopoe Bpems criycTs. s 3anucu
BO3bMHUTE OOIIYIO TETPajb U CAEJIaiTe Mo JJIsl pa3IMuHbIX 3aMETOK BO BPEMsI 3aIliCH: HalpuUMep, 3HaK
BOCKJIMIaHHsl (OTMETKA 0COOO0 BaKHBIX MOMEHTOB), 3HaK BOMpPOca (YTO-TO HE TOHSUIM U K JaHHOMY TTOJIOXKEHUIO
HaJ0 BEPHYTHCS).

CaMoCTOSI-
TesbHas padoTa

CaMocrosTebHas pa60Ta P U3YyYCHUUN JUCHUIUIMH BKJIIOYACT: - YTEHUC CTYACHTAMU pCKOMeHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepraia JUCHUIIIUHLL, - 3HAKOMCTBO C I/IHTepHeT—I/ICTO‘IHI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM (bopMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTI>I, KOJ'[J'IOKBI/IyMI)I); - IOATOTOBKY U
HarmcaHue pe(i)CpaTOB; - BBIIIOJTHCHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOIIPOCHI IO PA3JIMYHbIM
TEMaM JUCHUILINHBI B TOH I10CJIEA0BATCJIbHOCTU, B KaKoU OHH MMpeaACTABJICHBI. HJ’[aHI/IpOBaHI/Ie BpEMCHU,
H€O6XOHI/IM01"O Ha U3y4YCHUE NUCHUILIMH, CTYJEHTAM JIy4lle BCEro OCYECTBIIATL BECh CEMECTD, MMPEeAyCMaTprUBast
IIpU 9TOM PETYJISAPHOE MOBTOPEHUE MAaTCpHUaia. HpI/I N3Yy4YCHUMN NUCHUITIMHbI CHavaJj1a HCO6XO)]I/IMO o Ka)KJIOﬁ
TEeME NIPOYUTATh PEKOMEHJOBAHHYIO JIMTEPATYPY U COCTABUTDH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOJ'[O)KCHI/II?I,
TEPMUHOB, CBﬁﬂeHHﬁ, Tpe6leHlI/IX 3allOMHMHaHUA U ABJIAIOININXCA OCHOBOIIOJIaralonuMu B 9TOH TeMe IJIA
OCBOCHMA MOCJIEAYIOIIUX TEM KYypcCa. Hﬂﬂ pacliMpeHra 3HaHUA 10 AUCHUTIUIMHE PEKOMEHAYETCA UCTTOJIb30BATh
I/IHTepHeT-pecprbI; IMPOBOAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTCpHUAJIbl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIOJaBaTCJIEM. HpI/I IIOAI'OTOBKE K KOHTpOJ’[I)HOIjI pa60Te HCO6XO,E[I/IMO MpoYnTaTh
COOTBETCTBYIOIINE CTPAHUIIBI OCHOBHOT'O y‘ICGHI/IKa. KenaTeapbHO TaKXke YTeHHE HOHOHHHTCHLHOﬁ JIMTEPATYPHhI.

Crpannna 9 u3 13.

SAEKTPOHHB H
Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb




Iporpamma muctrumab "OcHOBB OroHeopranudeckoit xumun'"; 04.05.01 "dyHnamMmeHTanbHAS Y IPUKJIAHAS XUMUS'.

Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaIHAs XUMUs'" U crienmanu3anuy "®yHIaMeHTaIbHASE XUMUSL: MaTepUalibl Oyayiero”.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.04.03 Ocrogbl Ouoneopeanuueckoi xumuu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepaTtypa:
1. CycnsHok, I'. M. OcroBbl 6noxumui : yueOHuk / I.M. CycnsHoK. - 2-e u3[., ucnp. - Mocksa : UHOPA-M, 2024. - 400 c. -

(Beiciiee o6pasosanue). - DOI 10.12737/1003787. - ISBN 978-5-16-019160-7. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.com/catalog/product/2029874 (nara obpamenus:: 02.02.2024). - Pexxum gocTyna: no nojanucke.

2. ¥naxosud H.A., Mensnnesa .11., Ba6kuna C.C., KyrsipeBa M.I1., I'ataynuna A.P. MeTtajuibl B )XUBBIX OpraHM3Max:

yue6HOe nocodue sl JIEKIIMOHHOTO Kypca 'OCHOBBI OMOHeopraHnyeckor xumun'. - Kazanb: KOV, 2012. - 102 c. - Tekcer :

31eKTpoHHBIA. - URL:
http://kpfu.ru/docs/F618940371/%CC%ES5%F2%E0%EB%EB%FB%20%E2%20%E6%E8%E2%FB%F5%20%EE % F0%E3 %E0%ED %
(mata oopamenus: 02.02.2024). - Pexum I0CTyIa: OTKPHITHIA.

3. BruomerasoopraHnyeckasi Xxumus : yueOGHoe nocodue / noj peaakuuen K. JKaysu ; nepeBon ¢ anrnuiickoro B. I1.

Hsinuenko, K. B. 3aiinesa. - 3-e uza. - Mocksa : Jlaboparopust 3Hanui, 2020. - 505 c. - ISBN 978-5-00101-668-7. - Tekcr :

a7eKTpoHHBIH // JlaHb : 35eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/151536 (nata oGpaiuenusi:

02.02.2024). - Pexxum goctyna: ajisl aBTOpHU3. IOJIb30BaTeNeH.

JomoJHUTEILHAS IUTEpATypa:

1. Tperbsixos }0.[I. Heopranuueckast xumust. Xumust 3jeMeHTOB: yueOHuK B 2 tomax. T.1 / 10.11. Tperbskos, JI.1.MaprbiHeHKO,
A.H.I'puropbes, A.YO.Ilusanze. - Mocksa: U3a-so MI'Y; UKI] 'Akagemknura’, 2007. - 538 c.

2. CeepuH, E. C. Buoxumus : yueOnuk / mop pea. E. C. CeBepuna. - 5-e u3g. , ucrnp. u goi. - Mocksa : ['90TAP- Mejua,
2019. - 768 c. - ISBN 978-5-9704-4881-6. - Tekcr : anekrponHsii // DBC 'KoHcynpTanT cryznenra’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970448816.html (nara obpamenus: 02.02.2024). - Pexum gocrymna : o
TIOJITHCKE.

3. Bongapes, B. I1. Konuenimu coBpeMeHHOTo ectecTBo3HaHus: yueOHuk / bonmapes B.IL. - 2-e u3n., nepepad. u gorl. -
Mockga : Anbda-M, HULL UTH®PA-M, 2016. - 512 c. ISBN 978-5-98281-262-9. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/548217 (mara oopamenus: 02.02.2024). - Pexum qoCTyma: Mo MOAIUcKe.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.04.03 Ocrogbl Ouoneopeanuueckoi xumuu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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