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ITporpamma pucimruiunel "CoBpeMeHHas cynpamosiekyJ/sapHas xumus'; 04.04.01 "Xumusa".

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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IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kKadenpoi, 1.H. (mpodeccop) Croiikor U.U. (kadenpa opraHmIecKoit
U MEJUIUHCKON XUMUU, XUMUYeCKUid UHCTUTYT uM. A.M. ByTtieposa), Ivan.Stoikov@mail.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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U
CMEXHBIX HAyK MPU pelIeHUH MpodeCCUOHANbHBIX 33124
IK-3 CriocoOeH aHaTM3UPOBATh HOBYIO HAYYHYIO IIPOOJIEMATHKY, IPUMEHSATh METO/IBI U CPENICTBA
IaHUPOBAHMSI, OPraHU3AIMU U MPOBEJEHIS HAYYHbIX UCCIIEJJOBAHUI B BLIOPAHHOM 00J1aCTH
XMUU M CMEXHBIX HAYK

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

IpeAMET CYIpaMOoNIeKyJISPHOM XUMHH, O CYIEPMOJIEKYJIe, CyITPaMOJIEKYISIPHBIX acCOIMaTaxX, MOJIEKYJISIPHOM
pacro3HaBaHUM, COBPEMEHHbIE KOHIICTIIIUYM TEOPETUUYECKOW CYIPaMOJIEKYJISIPHOW XUMUH, B TOM YHMC/Ie KOHIENIUN
MOJIEKY/ISIPHOTO paclo3HaBaHMUsl, CAMOIIPOLIECCOB, MPOLIECCOB aJaNTALMHU U BOMIOLUH CYIPAMOJIEKYJISIPHBIX CHCTEM,
MIPUHIUIIB KOHCTPYUPOBAHUSI CUHTETHUECKUX PelienTopoB ("X0351eB", CypaMOoJIEKYISIPHBIX PEeLeTOPOB, EPEHOCYUKOB,
KaTaaM3aTopoB), KJacCU(PUKAIIUI0 CHHTETUUECKUX PEeLeNTOPOB (MOAaHAbl, KOPOHAH[IBI, KPUIITAH[IBI, FeMUC(epaH/Ibl,

1ukJogansl, XanogaHsl 1 T.1.).

HomKkeH yMeTh:

00cyxIath (PU3MKO-XMMHYECKHE U OMOXUMUYECKUE aCTIeKThl TPUMEHEH!s] CHHTETHYECKHUX peLienTopoB ('Xo3sieB”,
CYNPaMOJIEKY ISPHBIX PELIENTOPOB, IEPEHOCUYMKOB, KaTAJIM3aTOPOB), OPHEHTUPOBATLCS] B COBPEMEHHOM JINTEpaType W BECTH
JVCKYCCHIO TIO CYITPaMOJIEKYJISIPHOM XMMHH, CAMOCTOSITESIbHO CTABUTH 3aJa4M 110 CO3JAHHIO WM PAaKTUIECKOMY
TIPUMEHEHHIO CHHTETHYECKUX PELENITOPOB /Il pellieHNsI KOHKPETHBIX 3a/1a4 CyNpaMOJIEKYJIIPHON XVMHH.

IloJoKeH BIIafieTh:

HaBBIKaMHM TUIAHUPOBAHUS UCCIIEOBAHUM 110 pa3pabOTKe ONpeeIeHHOTO THUIA CHHTETHYEeCKUX pelentopos ('xo3sieB”,
CYIIPaMOJIEKY/ISIPHBIX PELIENTOPOB, NEPEHOCYMKOB, KaTAJIM3aTOPOB) B COOTBETCTBHUU C TPEOYEMbIMH XapaKTEPUCTHKAMU
pa3pabaThIBaeMBbIX CYNIPAMOJIEKY/ISIPHBIX CHCTEM.

IIOJ'I)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

MPUMEHATD IMOJYUYCHHBIC 3HAHWUA HAa IIPAKTUKE

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JannHas qucnuIuivHa (MofyJib) BKodeHa B paszaen "B1.B.01 [ucuumiunsl (MogyM)" OCHOBHOM NPOo(hecCHOHANIbHOI
obpazoBarebHOH porpammbl 04.04.01 "Xumus (OpraHndeckast, SJIeMEHTOOPraHuIecKast ¥ MeIUIIMHCKAs XUMHUS)" U
orHocurcs k yactu OITOIT BO, ¢hopmupyemMoii y4acTHUKaM# 00pa30BaTeIbHbIX OTHOIICHHUH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO

padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIIsIET 3 3a4yeTHbIX (bie) enuHuil(bl) Ha 108 yaca(oB).

KonrtaktHas padora - 27 yaca(oB), B TOM YHCJIE JISKITUH - 18 yaca(oB), MpakTUIEeCKUe 3aHATUA - § yaca(oB), 1a00paTOPHBIE
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 45 daca(oB).

KouTposns (3auét / x3amen) - 36 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIINHBL: 9K3aMCH B 1 ceMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CTOSI-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tewma 1. Beenenue. QT MOJIEKYJISIPHOM K 1 2 0 0 0 0 0 3
CYNpaMOJIeKyJIIPHON XUMUML.
Tema 2. MonekyssipHOe pacrio3HaBaHUE -
2. |pacio3HaBaHue, MH(POPMAITHIS 1 1 2 0 0 0 0 0 8
KOMITJIEMEHTApHOCTb.
3 Tema 3. KpayH-apupsl 1 Kpyropoe pacrio3HaBaHUe. 1 2 0 0 0 0 0 3
4. Tema 4. Terpasapuyeckoe paclio3HaBaHUE U 1 2 0 0 0 0 0 ]
KPHITTaH/IBL.
5 Tema 5. Cpepuyeckoe pacrio3HaBaHUE U 1 2 0 0 0 0 0 4
reMucepanibl, chepaHabl.
6. Tema 6. AHNOHKOOPIVHAIMOHHAS XUMUS U | > 0 0 0 0 0 4
pacrio3HaBaHUe aHHOHHBIX CYOCTPATOB.
Tema 7. MoneKynspHble COPELIENTOPbI U CIIOKHOE
7 |pacniosHapanmue. JIuneitHOe pacrno3HaBaHUE 1 2 0 0 0 0 0 5
MOJIEKYJIbl TUTOJIBHBIMU COPELIENTOPAMH.
Tema 8. I'ereporonHsle coperentopsl. CioxkHOE
g |Pacro3HaBaHUe B METAIIOPEIeNTOpaX. 1 > 0 0 0 0 0 0
CynpamosieKyisipHasi JUHAMUKA.
Tema 9. CynpamonekyasipHOe B3aUMOAECUCTBUE U
9. [katamu3. CynpamosieKyJIpHbIi MeTaUIoKaTaIu3. 1 1 0 0 0 0 0 0
Tema 10. TpaHCIIOPTHBIE TPOLIECCH U
10. |kOHCTpYHpOBaHUE MOJIEKYJI-IIEPEHOCYUKOB. 1 1 0 0 0 0 0 0
Tema 11. ConpsixeHHbIE IPOLIECCH TEPEeHoca B
11. [cynpamonekyIspHbIX CUCTEMAX. 1 0 0 2 0 0 0 0
Tema 12. MonekynsipHast caMmocOOpKa -
12. |nporpaMMupoBaHue CypaMOJIeKYJISPHBIX CUCTEM. 1 0 0 2 0 0 0 0
Tema 13. I'enMKkath! - HICKyCCTBEHHbIE IBOWHBIC,
13. |TpoiiHble cripaibHBIE CAMOOPTaHU3YIOIIMECS 1 0 0 2 0 0 0 0
CHCTEMBI.
Tema 14. MHOroKOMITOHEHTHAasI caMOCOOpPKa.
14. CynpaMone"KynﬂpHaﬂ”ograﬁmaum'[' HOHOB 1 0 0 > 0 0 0 0
MetaioB. "Pemerkn”, "nectHunsl ", "ceTkn".
liToro 18 0 8 0 0 0 45

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Beegenne. OT MoJIeKyJISIPHOI K CyIPaMoOJIeKyJISIPHO XNMHAH.

Baeaenue. OT MOJIEKYISIPHOM K CYNPaMOJIEKYJISIPHON XUMUK. XUMUS U OUOJIOTHS, TBOPUECTBO M MCKYCCTBO. CpaBHEHHUE
XUMUM ¥ OMOJIOTHH 110 OTHOILIEHHMIO K JBYM IapaMeTpaM: CJIOKHOCTU U pasHooOpasmio cucteM. [Ipeamer cynpamosiekyIsspHON
xumun. Monekynspaast xumus. CBsI3b CYIPaMOJIEKYIIPHON XUMHH C MOJIEKYJISIpHOHN xuMuer. CynpaMoJIeKyJIsl 1

HaJMOJIEKYJIsIpHBIE CHCTeMBL. Perienitop, cyoctpar, ?xo3smH?, 7rocts?, urani. OCHOBHbIE CBOWCTBA CYPAMOJICKYJIbL:
MOJIEKYJISIPHOE paclio3HaBaHKeE, PEBpAILeHHe U IIepeHOC.

Tema 2. MoJieKyJsIpHOE paco3HaBaHNe - paco3HaBaHne, HH( opManusi i KOMILIEMEHTAPHOCTh.
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MornekyssipHoe pacrio3HaBaHue. PacriosnaBanue, nH(GopMalys ¥ KOMIIEMEHTapHOCTb. MOJIeKyJIsSIpHOE paclio3HaBaHUeE 1
CEJIEKTUBHOCTb B3aMMO/IeHCTBUS1. [IBa ypOBHS COOTBETCTBHS CyOCTpaTa pelienTopy: reOMETpusl U JIEKTPOHHOE CTPOSHHUE
yactutl. [IpuHIMI ABOMHON KOMITIeMeHTapHOCTH. HekoBaieHTHbIe MeXMOJIEKYJIsIpHbIe B3aUMO/IEHCTBUS. X paHEeHe 1
CUMTHIBaHME MH(OPMAIMY Ha CYNPaMOJIEKyJIIPHOM YPOBHE.

Tema 3. Kpayn-3¢upsl 1 Kpyropoe pacno3HaBaHue.

KpayH-acupsl 1 KpyroBoe pacriozHaBanue. XuMusi KOMIUIEKCOB ?roctb-xo3siuH?. Pabotsl HobeneBckux naypeatoB 1987 rona
Y.Menepcona, 1. Kpama u K.-M.JIena. CeJleKTHBHOCTh KOMILIEKCOOOPA30BAHUS M THIThl KOMIUIEKCOB

6uckpaynapupoB. KoorneparuBHsiii 3¢ eKT Mmpu KoMILIeKcooOpa3oBaHny OuckpayHapupoB. [Ipumepst GuckpayH-3¢pHpoB,
Pa3MElICHHBIX Ha Pa3IM9IHbIX

(pyHKIIMOHATBHBIX MOJIEKYJIIPHBIX IUIaT(popMax.

Tema 4. TerpasapuyecKoe pacno3HaBaHue M KPUNTAH/bI.

Terpasgpuueckoe pacrio3HaBaHUe M KpUnTauabl. Kpunranas! - ceMeicTBO MaKpOreTepOLMKIMYECKUX COEIMHEHNH, COCTOSIIINX
U3 IBYX U O0Jiee LIMKJIOB U SIBJISIIOIIUECS ITOJMACHTATHBIMY JIMTaHJAMHU B KOMIUIEKCaX C KaTHOHAMHU MeTalIoB. BriepBbie
KpUITaH/bl ObUIM U3ydeHbl ppaniy3ckum xumukoM K. M. Jlenom B 1969 .

Buonornyeckue 1 OMOMUMETHUYECKUE MMPpOUECChl U CUCTEMBI. CaMoopraHmauI/m 1 MOJICKYJIIPHOE pACllO3HABAHUE. KpI/IHTaTI)I
HMOHOB METAJIJIOB. TeTpaaanqec:Koe Ppacno3dHaBaHUEC MAKPOTPUITUKIIMYECKUMU KPpUIITAHAAMU. Pacrio3zHaBanne HOHOB aMMOHUSI

Tema 5. Ccpepuueckoe pacno3naBanue u remucdgepanipl, cpepanapl.

Cdepuueckoe pacriozHaBaHue U remucgepanibl, chepanisl. PacriozHaBaHre KATHOHOB METAJJIOB U MOHOB aMMOHHS,
POACTBEHHBIX cyOcTpaToB. Brioormyeckue 1 OMoMUMeTHIeCKre Mporiecch U cucteMbl. Kpumnrocdepanmst. Cheparpt
-")EcTKHe" MOJIEKYJIH X03s1MHa. [IpenopraHn30BaHs! Tl CBsI3bIBaHUA TocTs. JInmodgmisHast BHenHas obonouka. CeleKTUBHOe
cBsi3bIBaHMe MOHOB Li. ['ekcadhToprpon3BoqHOE HE CBA3BIBACT UOHBI.

Tema 6. AHHOHKOOPAMHAIMOHHAS XUMHSI H PAclo3HaBaHHe AaHHOHHBIX Cy0CTPaTOB.

AHMOHKOOPMHALIMOHHAS] XMMHS ¥ PAaClIO3HABAHKME aHUOHHBIX cyOcTpaToB. Bruosnornyeckue cucremsl. PazHooOpasue
aHUOHHBIX cyOcTparoB. [IpocTeliie Moie/ CHHTETUYECKUX PelielITOPOB Ha aHMOHKL. Pacrio3HaBaHe KaTHOHA T'yaHHAWHUS.
Cdepuueckoe pacro3HaBaHue aHHOHOB. JIMHeHOe

pacro3HaBaHe aHMOHOB. Pacnio3naBanue a3uj aHmoHa

Tema 7. MoJieKyJsipHbIe COPENENTOPHI U CJI0KHOE pacno3HaBanue. J/InHeiiHoe pacno3HaBaHHe MOJIEKYJIbI
JIHNOJBLHBIMH COPelenTOPaMu.

MornexysipHbIE COPELIETITOPHI 1 CIOKHOE pacro3HaBaHue. JINHEHOe paclio3HaBaHWE MOJIEKYJIbI AUTIOIbHBIMA
coperienTopamu. PacrosHaBaHue npeamnonaraeT KOMITIEMEHTAPHOCTh (T€OMETPUYECKYIO U Ha YPOBHE B3aMMOEHCTBHIA)
MapTHEPOB, OOPA3YIOIINX ACCOLHUAT, T. €. ONTUMAaIbHOE COOTHOIIEHNE HH(OPMANUK, KOTOPYIO HECET PeLienTop, U
nH(pOpMaIUK, KOTOPYIO CIOCOOEH BOCIIPUHSATD CyOCTpaT

Tema 8. I'ereporonnbie copenentopbl. Ciio:kHOE pacno3HaBaHue B MeTajiopenentopax. CynpamoJekyJisipHasi
THHAMHKA.

I'erepotorHbie copenenTopsl. Criesieanipl, JBOHCTBEHHbIE pelenTopbl. CI0KHOE paclo3HaBaHKE B METAJUIOPELENTOpax.
KomruiekcooOpa3oBaresieM MOKeT ObITh 000 XUMUYECKHii SJieMeHT. B

CYIpaMOJIEKyJIIPHON XMMHHM Yallle BCErO pacCMaTPHUBAIOTCSI KOMIUIEKCH, B KOTOPBIX KOOPIMHAIIMOHHBIE
(IOHOPHO-aKIETITOPHbIE) CBSAI3U 00pa3yloTcs Mexay aromamu N, O, S, IMEIINMU HerojeJIeHHbIe JIeKTPOHHBIE NIApbl, 1
KaTHOHAMH OJIHO- JIBYX- M TpexBaleHTHbIX MeTayioB: K, Na, Mg, Ca, Fe, Zn, Co u 1. A. IIpu 3TOM HOHBI METAJIJIOB CITy>KaT
aKIENTOpaMH 3JIEKTPOHOB, IPUHMUMAsI X HA CBOU CBOOO/HBIE JIEKTPOHHBIE OPOUTAIIH, JIEKAIIME YyTh BhIIIIE BAJIEHTHBIX.

CymnpamosiekynsipHasi TMHaMKKa. MHOKECTBEHHOE paclo3HaBaHUE. AUTOIHBIN perenTop. TpUTONHBIN penenTop,
pacro3HaBaHue TpUNTO(paHAa.

Tema 9. CynpamMoJiekyJsipHoe B3auMoaeiicTBie u KaTtajau3. CynpamMoJeKyJsApHbIA MeTalJIoKaTalu3.

CynpamosieKynsipHblil Kataims. CyrnpaMoJieKyssipHOe B3auMOJEHCTBIE M KaTain3. Karanus ak TMBHBIME pelienTopamu
KaTHOHOB. B3anmoneiicTBue MoneKyJ1-pernentopoB ¢ annoHamu. Karanms perienropaMu Tuia HuKJI0(haHOB.
CynpamosieKysipHbIi MeTayutokaTamns. CokaTanus: KaTajau3 CHHTETUYECKUX peakiuil. BuoMoneKkysIsipHbIi 1
CYNpPaMOJIEKy IAPHBIN KaTaIus.

Tema 10. TpancnopTHbIe NpoIeCcChl H KOHCTPYHPOBAHHE MOJIEKYJI-IIeP €HO CUNKOB.

TpaHcnopTHbIE IPOIIECCH U KOHCTPYUPOBAHUE MOJIEKYJI-TiepeHOoCYUKOB. [Tponecchl nepeHoca. MoJieKyJibl-lIepeHOCUUKU U
TpaHCMeMOpaHHbIe KaHATBL. TpaHCIOPT MOJIeKyJIaMU-TIepeHOCUMKaMu. KaTHOHHbBIe TpaHCIIOPTHBIE MPOIIECCH ? IEPEHOCUMKHI
KaTUOHOB. AHMOHHBIE TPAHCTIOPTHBIE MPOLIECCH ? TEPEHOCUUKU aHMOHOB. [Tpoliecchl COMpsiKEeHHOro NepeHoca.

Tema 11. ConpsizkeHHBbIE MPOLIECCHI IEPEHOCA B CYNIPAMOJIEKYJISIPHBIX CHCTEMaX.

SAEKTPOHHBH
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ConpsikeHHbIe TIPOLIECCHI EPEHOCA B CYMPAMOJIEKYISAPHbIX cucteMax. COMpsiKeHHbIN MepeHOC SJIEKTPOHOB MpH
OKHCJIUTENIbHO-BOCCTAHOBUTEILHOM IpasnenTe. COMpsiKeHHBIH nepeHoc poToHOB mpu pH-rpaauente. [Ipoueccht
(poroconpspkeHHoro nepeHoca. IlepeHoc depes TpaHcMeMOpaHHbIe KaHabl. Kamii-HaTpuesslit Hacoc. IlepeHoc HOHOB B
GUOJIOTNYECKHX CHCTEMAX.

Tema 12. MoJiekyJasipHasi caMocOOpKa - IPOrpaMMHPOBaHHE CYIIPaMOJIEKYJIAPHBIX CHCTEM.

MornekyssipHasi caMocOopKa ? MporpaMMHpPOBaHUE CYIIPaMOJIEKY ISpHbIX cucteM. CaMOrpyniupoBaHue U MHOXECTBEHHOE
B3auMocBsi3biBaHue. Camoopranuzanys. [IporpaMmmupoBaHue cynpaMosieKyJIsipHbIX cucteM. [lonoxuTensHas
KOOIMNEPaTUBHOCTb MOJIEKYJISIPHOI camocOopku. CaMocOopKa HEOPraHUYECKON apXUTEKTYpPbl. BUNMPUIMHOBBIE JIUTAHbL.

Tema 13. 'e1ukaThl - HCKyCCTBEeHHbIE /IBOIIHbIE, TPOIIHBbIE CIMPaJbHbIE CAMOOPTaHU3YIOIHECS CHCTEMbI.

I'enMKaThl - UICKyCCTBEHHbIE ABOMHBIE, TPOWHBIE CIUPAJIbHBIE CAMOOPIaHU3YIOLIUECS CUCTEMBI. TeIUKATHI - CYNIEPCTPYKTYPHI, B
KOTOPBIX JJIMHHBIE IOJIMMEPHBIE MOJIEKYJIBI CIMPATILHO 000PavYMBAIOTCSI BOKPYT 33/1aHHOM MOCIIEIOBATEIbHOCTA HOHOB
METaJJIOB Ha OCH ciiMpaiii. PacrionoxeHne MeTalIMyeckuXx HOHOB 3aJaeT MPOCTPAHCTBEHHBIE CBOMCTBA Te/IMKaTa U TO, Kak
OT/IeJIbHBIE HUTH OYAyT cruieTatbes Mexay cobonCunrernueckue anaitoru JJHK. TIponeccs camopacnozHoBaHue 1
CaMOCOOPKH.

Tema 14. MHorokoMnoHeHTHas camocoopka. CynpamoJiekyJasipHas opraHu3anus HOHOB MeTaJLI0B. ''Pemerku',
"mecTHunbl'", "'ceTkn'".

MuorokoMmnoHeHTHas camocOopka. CynpamosieKyJisipHasi OpraHu3alys HOHOB MetayuioB. ?Pemetku?, 7nectHuiipl?, 7ceTku?
KatenaHs! (KJ1acc XMMUYECKHUX COSAMHEHHH, COCTOSIIIMX U3 JBYX MM 00Jiee KOJIbLIEBbIX MOJIEKYJI, CHETUIEHHBIX MEXaHUUECKH ).
[epebiii [2]kaTenan Obu1 cuHTE3UpoBaH B 1964 rony I'. Illwuiom, [3]karenan - B 1969 roay. B 2017 rongy 6bU1 cHTE3MpOBaH
[130]xaTeHaH.Ba OCHOBHBIX NMOJX0Ja K CHHTE3y KaTE€HaHOB - CTATUCTUYECKUH, B KOTOPOM 3aMbIKaHHUE KaTeHaHa MPOUCXOAUT 3a
CUET BepOsITHOCTH, Y HAIPABJIEHHBII, B KOTOPOM CO3/AI0TCSl YCJIOBUSI, ITPU KOTOPBIX 00pa30BaHKUE KaTeHaHa HEM30eKHO.
Hexkoropsie monekynsl JHK nmeror kareHaHOBYIO cTpyKTypy. FIHTepecHO, 4To noBbllieHUe coaepxanus kareHaHoBelx JJTHK
HaOJTI0/1aeTCsI MIPY JISWKEMUU 1 pa3IMuHbIX (pOpMax paka.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yJalOIIMXCs BBIIOIHAESTCS MO 33aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofaBaTesis, Ho 6e3
€ro HeloCPeACTBEHHOro yyactust. CamocTosTebHast paboTa MOAPa3AeNseTcs] Ha CaMOCTOSITEbHYI0 Pa0oTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zielioB) JUCUUILUIMHBI, TaK U IPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a1aHM, HAIIpaBJIeHHbIE Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUTIMHE.

OpraHuzanys CaMOCTOSITENIbHON padoThl 00YYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JIMTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYAST:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTyphl (YTBEPKIEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

[Mucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparin Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmi)
(penepaspubIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

(I)OH,Z[ OLCHOYHBIX CPEACTB IO JUCHUILJIMHE (MOIIy.HIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPCACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B choHJie OIIEHOYHBIX CPEJICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 UCHUILINHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsAKA IPUMEHEHHS W IIPOLICAYPHI OLICHUBAHUS JIJIs1 KAXKIOTO OLCHOUHOI'O CPEe/ICTRa;
- KpUTepHH OLICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

SAEKTPOHHBH
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIoaraeT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHBIE U3JAHUS OCTYIHBI AUCTAHIIMOHHO U3 JII00OW TOYKHM IPU BBECHUM 00YJaIOIIMMCS CBOETO JIOTMHA U MApoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 M3/IaHNi OCHOBHOM JINTepaTypsl M He MeHee 0,25 9K3eMIuIsipa JOTOTHUTEIHON JINTepaTyphl Ha
Kak10r0 00y4JaloIerocsi U3 4ucia Jvil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLHIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

eLIBRARY.RU -
http://libweb.ksu.ru/vufind/Search/Results?type=AllFields&filter%5SB%S5D=building %3 A%22eLIBRARY.RU%?22

REAXYS - https://www.reaxys.com

Scopus - http://www.scopus.com/

Web of Science - http://webofknowledge.com/

INowuckogas cucrema Scholar google - http://scholar.google.ru/

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMIXCS 10 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Bujg pador MeToanueckue peKoMeHJamnu

JIEKLINH Pabota ¢ KOHCIIEKTOM JIEKIHi

IIpocMoTpHTE KOHCIIEKT Cpa3y Mocje 3aHATHIA, OTMEThTE MaTeprasl KOHCIIEKTa JIEKIMI, KOTOPBIN BbI3bIBAET
3aTpyAHEHUs Ui MoHMMaHusl. [lonbITaiiTech HATH OTBETHI HA 3aTPYJHUTEIbHBIE BOTIPOCHI, MCIIONB3Y S
peKoMeHIyeMylo uTepaTypy. Ecim camocrosTebHO He yaanock pa3oOpaThesi B MaTepuaie, chopMyIupyiTe
BOITPOCHI M 0OPATUTECH 32 MOMOIIBIO K MPENOAABATENI0 HA KOHCYJIbTAIIMK WJIH OJIMKAMIIIeH JISKLIMH.
PerynsapHo oTBOgMTE BpeMs 1UIs1 TOBTOPEHHS MTPOWICHHOTO MaTepHala, poBepsisl CBOM 3HAHUS, YMEHHS 1
HaBBIKY 110 KOHTPOJIbHBIM BOIIPOCAM.

npakTryeckre | Meropuueckue yka3aHusi 1O MOJTOTOBKE K MPaKTUYECKUM paboTaM:

3aHATHS [pu camocTosATENbHOI paboTe MO MOArOTOBKE K MPAKTHYECKUM 3aHITUSIM HEOOXOMMO O3HAKOMHMTCS C TEMOW U
CITMCKOM BOITPOCOB 110 TeMe. [I0BTOpHTe JIEKIIMOHHBIA MaTepHal 1o TeMe, OTMEThTe 'TpOOJeMHbIE' TOUKH.
OrnpenenuTe HEOOXOAUMYIO JIUTEPATYPY U3 PEKOMEHIOBAHHOMN K KypCY, MOKHO BOCHOJIb30BAThCS
UHTEepHET-UCTOUHUKaMHU. [1py paboTe ¢ NCTOYHUKAMK, yYeOHUKAMU U METOIUUYECKUMH TTOCOOMSIMH, BBITIOJHSIHTE
o01He peKOMEH/IAlMK 10 caMOCTOsATeNbHOI padote. CcopmHpyiiTe TE3UCHBIH CITUCOK OTBETOB Ha BOMPOCHI, CO
CBOMMM 3aME€YaHNUAMU U KOMMEHTapUAMU. CTyI[eHT JOJIKEH 613[T]) FOTOB OTBETUTH Ha MOCTABJIEHHBIE BOIIPOCHI,
AprymMeHTupoBaTh CBOU BapUaHT OTBETA, OTBETUTb Ha JOIOJHUTEIbHBIE U YTOUHAIOIINE BOIIPOCHI ITPETIOgaBaTeIA.
Tlocne okoHuyaHuA OIpoca OLUEHUTH CTETIEHDb IMTPABUJIbHOCTH CBOMUX OTBETOB, YACHUTL CYTh 3aMeYaHuU U
KOMMEHTapHeB NpenojaBaTeis.

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

Paboueii nporpammoii aucturuimael 'CoBpeMeHHast CyNnpaMoJIeKyJIsipHast XMMUS' TIPelyCMOTpeHa
camocTosiTesibHas padoTa cTyieHToB. CaMocTosTeNbHAs paboTa MPOBOAUTCS C 1IENbI0 YIIIyOJIeHHsT 3HAHUH 110
JVCLUIUIMHE U PelyCMaTPUBaeT:

- YTEHHUE CTyJEHTaMU PEKOMEHI0BAHHOM JINTEPATYPhl U YCBOEGHHE TEOPETUIECKOTO MaTepualla JUCLUILIVHBI;

- IOATOTOBKY K MPAaKTHYECKUM 3aHATHUSIM, YCTHBIM OIPOCaM M KOHTPOJIBHOW paboTe;

- paboty ¢ IHTepHeT-MCTOUHUKAMM;

- IOATOTOBKY K cJlaue MpaKTHYEeCKUX padoT, 3alUTe NPaKTUIeCKOi paboThl, cjaue 9K3aMeHa, BHIIIOJTHEHUE
JIOMAIITHETo 3aJJaHus.

[InanvpoBaHue BpeMeH! HA CAaMOCTOSITEBHYIO padoTy, HEOOXOMMOTO Ha N3yYeHHe HACTOSIIIEH AMCIUIIINHEL,
CTyJEHTaM JIy4llle BCEro OCyLIECTBIIATh Ha BECh CEMECTP, IIpeAycMaTpUBasi PU ITOM PeryJisipHOe MOBTOPEHUE
TMIpOiiIeHHOTO MaTepuaia. Marepuai, 3aKOHCIEKTUPOBAHHBIA Ha JIEKIMSAX, HEOOXOIMUMO PEryJIsipHO JOTIOJIHSTh
CBEIECHUSIMH U3 JIMTEPATyPHBIX NCTOYHUKOB, TPEACTABIECHHBIX B paboueli mporpamMme JUCHUIUIHBL [To Kaxnoii
13 TE€M U151 CAMOCTOSITEJIbHOTO U3YYeHHsI, IPUBEICHHBIX B pabovell porpaMMe JUCLIUITIMHEL, CIeyeT CHaJaa
MIPOYMTATh PEKOMEH/IOBAHHYIO JINTEPATYpy U MPU HEOOXOJUMOCTH COCTABUTh KPATKUI KOHCTIEKT OCHOBHBIX
TIOJIO’KEHHI, TEPMUHOB, CBEEHHUH, TPEOYIOIINX 3aIOMUHAHUS U SIBJISIIOLIMXCSI OCHOBOIIOJIATAIOIIMMY B 3TOW TeMe
U U1 OCBOEHU MOCJIENYIOIINX pa3esioB Kypca.

PaboTa ¢ KOHCIIEKTOM JIeKLIUH

ITpocMoTpHTE KOHCIIEKT cpa3y Mocje 3aHATHIA, OTMETbTe MaTepHrasl KOHCIIEKTa JIEKIUI, KOTOPBIA BbI3bIBAET
3aTpyaHEeHus Aj1s noHnMaHus. Ilonbitaiitech HalTU OTBETHI HA 3aTPYAHUTEbHBIE BOIIPOCHI, HCHOJb3YS
pexoMeHyeMylo uTeparypy. Eciu camocTosTesHO He yaanock pa3odparbes B MaTepuaie, chopMyMpynTe
BOIPOCH! ¥ 0OPaTHTECH 32 IIOMOIIBIO K ITPETIOAABATEII0 HA KOHCYJIbTAIIMY WM OJIVKafIIen JISKIUH.

PerynsapHo oTBoAuTe BpeMsl AJ1 IOBTOPEHUS NMPONIEHHOTO MaTepuala, poBepss CBOU 3HAHUSA, YMEHUA U
HaBBIKY 110 KOHTPOJIbHBIM BOIIPOCAM.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

9K3aMCH

HOHFOTOBKy K 9K3aMEHY (321‘-[6Ty) HCOGXOHI/IMO uenecoo6pa3H0 Ha4aTb C IJIAHUPOBAHUA U nou6opa
HOPMATHUBHO-ITPABOBBIX UICTOYHUKOB U JIMTEPATYPbI. Hpemne BCEro CJIEAYET BHUMATEJIbHO MEPEUNTATD y'{e6Hy10
nporpaMmmy U nporpaMMHbI€ BOITPOCHI [JIA ITIOATOTOBKU K 9K3aMEHY (3aquy), YTOOBI BBIJCJINTh U3 HUX HAUMCHEE
3HAaKOMBIEC. Ilaﬂee JOJIKEH CJIEAOBATDH ITAIl IOBTOPEHWA BCETO IMMPOIrpaMMHOI0 MaTepuraia. Ha 9Ty pa60Ty
HCHCCOO6pa3HO OTBECTH 60J'II)IJ_IyIO 4acCTb BpEMEHMU. CJ'IC)IyIOHII/IM 9TAIOM ABJIACTCA CAMOKOHTPOJIb 3HAHUA
HU3y4YCHHOI'0 MaTepualia, KOTOpLIfI 3aKJII0YAaC€TCA B YCTHBIX OTBETAX Ha MPOrPaMMHBIE BOITPOCHI, BBIHOCUMBIC Ha
9K3aMCH (33.qu). Te3uchl OTBETOB Ha HanOOJIEE CJIOKHBIE BOITPOCHI KEJIATCJIBHO 3allUCaTh, TaK KaK. B IIpoLecce
3allMCH BKJIIOYAIOTCA JONOJHUTEIbHBIE MOTOPHBIC PECYPCHI IaMATH.

IpeioxkeHHast METOIMKA HETTOCPEACTBEHHO! MOJITOTOBKY K 3aYeTy MOXKeT OBbITh U M3MeHeHa. Tak, s
CTYJICHTOB, KOTOPHIE CUUTAIOT, YTO OHU YCBOWJIM IMPOTPAMMHBIA MaTeprall B IIOJTHOM 00beMe U YBEPEHBI B
TIPOYHOCTH CBOUX 3HAHWI, JIOCTATOYHO OErIoro MOBTOPEHUs yueOHOro Matepuaia. OCHOBHOE BpeMsi OHUA MOTYT
YIEIUTh YTITyOJICHHOMY U3YUESHHUIO OT/IE/IbHBIX, HAOOJIee CIIOKHBIX, IUCKYCCUOHHBIX MPOOJIeM.

Jlureparypa 1151 MOATOTOBKY K 9K3aMeHy (3a4eTy) OOBIYHO peKOMeHayeTcs peroaaBaresieM. OHa TakKe MOXeT
OBITh YKa3aHa B IPOrpaMMe Kypca U yueOHO-METOAMIECKIX MOCOOMSIX.

O/IHO3HAYHO CKa3aTh, KAKUM UMEHHO YYeOHMKOM HYXHO IT0JIb30BaThCs JIs TIOJITOTOBKY K 9K3aMeHy (3a4ery),
HeJb3s1, TOTOMY 4TO Y4eOHMKHM MHUIIYTCs Pa3HBIMU aBTOPaMH, NIPEJICTABIISIONIMMY CBOIO, MHOTA OTJIMYHYIO OT
JPYTUX, TOUKY 3pEeHHs 110 Pa3IMYHbIM HayYHBIM IpoOieMam. [1oaTomy asist oHOTH y4eOHOM nH(pOpMAaInK U ee
CpaBHEHUs JIy4Ille MCIOJIb30BaTh HE MEHee /IByX Y4eOHHKOB (y4eOHBIX rmocobuit). CTy/ieHT caM BIpase
TIPU/IEPKUBATHCS JII0OOW M3 MIPEJICTABJICHHBIX B yUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieMe (B TOM unciie
OTJINYHOM OT MO3UIMY TTpENo/iaBaTedis), HO PH yCIOBUM JI0CTaTOYHON Hay4yHOW aprymeHTarmu. Haubomee
OIITUMAJIbHBI JIJIs TOATOTOBKH K 9K3aMeHy (3a4eTy) yUYeOHUKH 1 yueOHbIe TOCOOUSs 10 SKOJOTMYECKOMY TIpaBy,
peKOMeH 10BaHHble MUHHCTEPCTBOM 00pa30BaHUs U HAYKH.

HopMaTuBHBIE HCTOYHMKY JOJDKHBI OBITH B 00beMe YueOHOM porpaMmbl. XOPOIINM TTOJICTIOPbEM 31€Ch MOTYT
OBITH CITPABOYHBIE TIPABOBbBIE CUCTEMBI.

OCHOBHBIM UCTOYHUKOM TIOJITOTOBKH K 9K3aMeHY (3a4eTy) sABJISAETCS KOHCIEKT JIEKIMi. YYeOHblil MaTepua B
JIEKIIUM JIAETCS B CUCTEMATU3UPOBAHHOM BH/[IE€, OCHOBHBIE €0 MOJIOKEHUS! AETATU3UPYIOTCSI, TIOKPEIUISIOTCS
COBpEMEHHBIMH (DaKTaAMHU U HOPMATUBHOM UH(OpPMAIIUE, KOTOPbIE B CUJTy HOBU3HBI, BO3MOKHO, €Ille He BOIILIA B
OIy0OJIMKOBAaHHBIE MEYaTHbIE UCTOYHUKH. [IpaBUIILHO COCTABJIEHHBIA KOHCIIEKT JIEKIIUHI COIEPKUT TOT
ONTUMAJIbHBIN 00beM UHGOPMAIIMH, Ha OCHOBE KOTOPOT'O CTYJEHT CMOXKET MPEJICTABUTH ceOe BeCh YUeOHbII
Marepual.

CneuyeT TOYHO 3alIOMUHATb TEPMUHDbI U KATETOPUH, ITIOCKOJIbKY B UX OIPEACTICHUAX COACPKATCA IPU3HAKHU,
MO3BOJIAIOIIUE YACHUTD UX CYITHOCTb U OTJIMYUTD OTU MOHATHUA OT APYTrUX.

B X0[€ MOATOTOBKU K 9K3aMEHY (3aquy) CTyACHTaM HCO6X0)II/IMO 06pau1aTb BHMMAHUE HE TOJIbKO Ha YPOBEHb
3allOMHMHaHuA, HO 1 Ha CTCIICHb ITIOHUMaHU A KaTel"OpI/Iﬁ 1 pE€aJIbHBIX OPUANYCCKUX HpO6J’IeM. A sT0 OOCTUTaCTCA
HE MPOCTBIM 3ayUYMBAHHEM, a YCBOCHUEM MMPOYHBIX, CUCTEMATU3UPOBAHHBIX 3HaHPIﬁ, AHAJIMTUYCCKUM
MBIIICHUEM. CJ'ICIIOBEITCJ'II)HO, HENOCPEACTBEHHAA IIOAIOTOBKA K 9K3aMEHY (33‘{6Ty) JOJIKHA B pa3yMHbBIX
nponopuusax co4YeTaTtb U 3aliOMUHAHUE, U TIOHUMAaHUE IIPOrpaMMHOI0 MaTepuraJia.

B sror NepruoJ MmoJIE3HbIM MOKET ObITh O6IJ_ICHI/IC CTYJACHTOB C MperogaBaTeiAMu 110 JUCHUIIIMHE Ha I'PYHIIOBBIX U
WHIUBUAYAJIbHBIX KOHCYJIbTAlIUAX.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiECca M0 TUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb POrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HE0OXO0UMOIT /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBetcTBuM ¢ TpedoBanussMu PI'OC BO u yyeOHbIM m1anoM 1o Harpasienuio 04.04.01 "Xumusa" u
MarvcTepckoit mporpamme "OpraHuyeckas, JIeMEHTOOPraHUUeCKas U MeIMIIUHCKAs XuMus'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 Coepemennas cynpamorekyaspHas Xumust

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnyeckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTeparypa:

1. OcHoBbl HaHOTeXHOJOrKY : yyeOHuK / H. T. Kysnenos, B. M. HoBotopues, B. A. Ka6pes, B. 1. MapromuH ; xynoxsuk . E.
Mapes. - 3-e uzq. - Mocksa : Jlaboparopus 3nanmid, 2021. - 400 c. - ISBN 978-5-906828-26-2. - Tekcr : 3neKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/176415 (nata o6pamenus: 20.05.2021). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. IpsiukoB, I1. H. DnexkTpoHHbIe cBOICTBA U ITpUMeHeHre HaHOTPyOoK : MoHorpacdus / I1. H. [IpsukoB. - 4-e u3z. - MockBa :
Jlabopatopus 3HaHuii, 2020. - 491 c. - ISBN 978-5-00101-842-1. - TekcT : 21eKTpoHHbIH // JIaHb : 971eKTPOHHO-OMOINOTeYHAs
cucrema. - URL: https://e.lanbook.com/book/135543 (nara o6pamenwus: 20.05.2021). - Pexxum octyna: uist aBTOpH3.
HOJIb30BaTENeH.

JonoHuTEILHAS JUTEPATypa:

1. PactpoBasi 3;1eKTpOHHASE MUKPOCKOIIHS U1 HAHOTEXHOJIOTHIA. MeTOo/bl M IpUMeHeHHe : COOPHHUK HAayYHBIX TPYHOB / IO
penakiweit Y. XKy, JK. JI. Yanra ; nepeBog c anrmmiickoro C. A. BaHoBa, K. U. [JomkuHa ; xynoxuuk H. A. HoBak. - 4-e m3n. -
Mockaa : Jlabopatopust 3HaHu#, 2021. - 601 c. - ISBN 978-5-00101-142-2. - Tekcr : 1neKTpoHHbIH // JlaHs :
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/166756 (nata obparenust: 20.05.2021). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. EprioruH I'.A., DnekTpoxumudeckue (610)CeHCOpbl Ha OCHOBE CYIPaMOJIEKYJISIPHBIX CTPYKTYp: MoHorpacust / I'.A. EBTioru,
N.N. Croiikos - Kazanb : Kazanckuil ¢penepanpnsiii yausepcurer, 2016. - 298 c. - ISBN 978-5-00019-722-6 - Tekcr :
anekTpoHHbid // DBC 'Koncynbrant crynenTta' : [caifiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785000197226.html
(mata obpammenus: 20.05.2021). - Pexum nocTymna : 1o HOAIUCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 Coepemennas cynpamorekyaspHas Xumust

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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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