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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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IIporpaMmy AUCHMIUTHHEL pa3padoTai(a)(u): 3aBemyomuii kKadenpoi, 1.H. Ctoiikos U.W. (kadenpa opraHuIecKoi 1
MEJUIIMHCKON XUMHY, XUMUUYecKuil uHCTUTYT uM. A.M. Bytaeposa), 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 (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

MpeaAMET CYIPaMOJIEKYJISIPHON XUMUM;

0 CcynepMoJieKyJie, CypaMoJIEKyJISIPHBIX accolMaTax, MOJIEKYJISIPHOM Pacro3HaBaHUMY;

COBPEMEHHbBIC KOHLETIIUN TCOpCTI/I‘ICCKOﬁ CpraMOHeKyHﬁpHOﬁ XUMHHU, B TOM YUCJIE KOHLICTIHNUH MOJICKYJIAPHOTI'O
pacno3HaBaHud, CaMOIIPOUECCOB, ITPOLECCOB aJallTallii U 9BOIIOIUUN CYITPAMOJIEKYJIAPHBIX CUCTEM;

MIPUHLIMIB KOHCTPYUPOBAHUSI CHHTETUYECKUX PEleNTOpoB ("'X0351eB", CypaMOJIeKyJISIPHBIX PeLEeNTOPOB, IEPEHOCUYHKOB,
KaTaJIu3aTopoB);

KJIacCU(PUKAIMIO CHHTETUYECKHX PELIeNTOPOB (IO/IaHbl, KOPOHAHIBI, KPUIITaH/BI, TeMHuchepanbl, LUKJIO]aHbl, XanohaHbl
UT.I.);
JoKeH yMeTh:

00Cy)aaTh (PU3UKO-XMUMHUYUECKUE U OMOXMUMUUECKUE ACTIEKThI IPUMEHEHUsI CHHTETUUECKUX PelenTopoB ("xo3s1eB",
CYIIPaMOJIEKY/ISIPHBIX PELIENITOPOB, NEPEHOCUMKOB, KaTAJIM3aTOPOB);

OPHMEHTHPOBATLCS B COBPEMEHHOM JIMTEPATYPE U BECTU JUCKYCCHIO 10 CYITPAMOJIEKYISIPHOH XUMUM;

CaMOCTOSITEJIBHO CTaBUTb 3a/1a4¥ [0 CO3/IaHUIO MM NPAaKTHYECKOMY IPUMEHEHUI0 CUHTETHUECKUX PELIENITOPOB ISl PELLIeHUS
KOHKPETHBIX 33/1a4 CyPaMOJIEKYJIIPHON XUMUM;

I[OIDKGH BJIa€Thb:

HaBBIKAMH TUTAHWPOBAHUS UCCIIEIOBAHUH IO pa3paboTKe OIpeesIeHHOrO THIa CUHTETHUYECKHUX perenTtopos ('xo3seB",
CYIIPaMOJIEKYJISIPHBIX PELIENTOPOB, EPEHOCUMKOB, KATAIM3aTOPOB) B COOTBETCTBHY C TPEOYEMbIMH XapaKTEPUCTHKAMU
pa3pabaThIBaeMBbIX CYNIPAMOJIEKY ISIPHBIX CHCTEM.

JloyKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTB:

MPUMEHATD IMOJYUYCHHBIC 3HAHWA HA IIPAKTUKE

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucnurimHa (MoayJib) BKoueHa B pasaen "b1.B.JIB.10.03 Juciurivzel (MoAyn)" 0CHOBHOHN npodheCCUOHATIbHOI
obpasoBaresbHOI mporpammbl 04.05.01 "PyHnameHTa bHAsA ¥ IpUKIagHast XumMus (PyHIaMeHTa bHAs XUMUSL: MaTepUaIThI
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 1o BbiOopy Yactu OITOIT BO, ¢hopmupyemoii yqyacTHUKaMHi 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHAILIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemnojaBareiem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydaomuxcst

O6m1asi TPyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) HA 72 yaca(oB).

KonrtaktHas padora - 40 yaca(oB), B ToM umciie Jiekiuu - 40 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIC
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM padoThl - O yaca(oB).

CamocrositenbHast padoTa - 32 yaca(oB).
Kontposns (3auét / x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILUIMHEL: 3a49eT B 7 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. BeeneHue. (U)T MOJIEKYJISIPHOM K 7 2 0 0 0 0 0 0
CYIpaMoJIEKyJIIPHON XUMHUH.
Tema 2. MonekyJsipHOe pacrio3HaBaHUE -
2. |pacniozHaBaHue, HH(POPMALH U 7 2 0 0 0 0 0 0
KOMIIJIEMEHTAPHOCTb.
3 Tema 3. KpayH-3(pupsl 1 KPYroBO€ paclo3HaBaHUE. 7 2 0 0 0 0 0 0
4. Tema 4. Terpasaprudeckoe paclio3HaBaHUE U 7 2 0 0 0 0 0 0
KPHIITaH/IbL.
5 Tema 5. Cpepuueckoe pacriosHaBaHHe U 7 2 0 0 0 0 0 0
reMuchepanibl, chepaHIbl.
6. Tema 6. AHHOHKOOPIMHAIIMOHHAS XUMHUS U 7 2 0 0 0 0 0 0
pacrio3HaBaHUe AaHMOHHBIX CYOCTpATOB.
Tema 7. MonekyJsipHble COPELIENTOPHI U CIIOKHOE
7 |pacnosnasanue. JluneliHOE pacrio3HaBaHKe 7 > 0 0 0 0 0 0
MOJIEKYJIbI IUTTOJIbHBIMU COPELIETITOPaMHU.
Tema 8. I'ereporonHsie copenienTopsl. CloxHOE
3. ;():acnomasamxle B METAJUIOPELENTOPaX. 7 > 0 0 0 0 0 0
YIIPaMOJIEKYJISIpHAsL ANHAMUKA.
Tema 9. CynpamoJiekyIsipHOe B3aMMOJIECTBHE U
9. [katamu3. CynpamoseKyJIpHbIil MeTaJUIOKaTalIu3. 7 2 0 0 0 0 0 16
Tema 10. TpaHCIIOPTHBIE MTPOIIECCH 1
10. |KOHCTpyHpOBaHKE MOJIEKYJI-TIEPEHOCUYHNKOB. 7 2 0 0 0 0 0 0
Tewma 11. ConpsikeHHbIE POLIECCH IEpeHoca B
11. |cynmpaMoJIeKyISIpHBIX CUCTEMAX. 7 2 0 0 0 0 0 0
Tema 12. MosnekyJsipHast camocOopKa -
12. [mporpaMMHUpOBaHUE CYTIPaAMOJIEKYJISPHBIX CUCTEM. 7 2 0 0 0 0 0 0
Tema 13. I'enukathl - UICKyCCTBEHHbIE IBOVHBIE,
13. |TpoiiHble cripasibHBIE CAMOOPTaHU3YIOIINECS 7 2 0 0 0 0 0 0
CHCTEMBI.
Tema 14. MHOrOKOMIIOHEHTHas! caMOCOOpKa.
14. CynpaMonf':'KynﬂpHaﬁ"ograHmaum}' HOHOB 7 > 0 0 0 0 0 0
Metaios. "Pemerkn’, "nectHunsl ', "ceTkn".
Tema 15. CamocO0pka OpraHMYECKHX
15. [cynpamoneky IApHbIX CTPYKTYP. 7 > ) 0 0 0 0 0
DU3NKO-XMMHUYECKHE METO bl MCCIIEJOBAHUS.
Camopacno3HaBaHue.
Tema 16. CympamoneKysipHble B3aNMOICHCTBHS,
TIpeBpalleHus, perukanusa. CaMopenmKanys.
16. |CympamorekyisipHasi XMpaJIbHOCTh U caMOCOOpKa. 7 4 4 0 0 0 0 0
DAEKTPOHHBH
Crpanuna 4 n3 12. 11 YHHBEPC . TET
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

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

Tema 17. MoJekynsipHble epeKIoYaTeu.
17.|CynpamonekysipHble MaTepraibl. Hanoxumusl. 7 4 4 0 0 0 0 16

Tema 18. [lenapumepsl - KJIaccupuKanus,
18. |cTpykTypa, METOBI TOTYyYEHHS. 7 2 2 0 0 0 0

l1Toro 40 12 0 0 0 0 32

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Beeenne. OT MoJIeKyJISIPHOI K CyIPaMoOJIeKyJISIPHOI XUMHUH.

Baenenue. OT MOJIEKYISAPHON K CYNPaMOJIEKYJISIPHON XUMUH. XUMUS U OUOJIOTHUS, TBOPUECTBO M MCKYCCTBO. CpaBHEHHUE
XUMUM ¥ OOJIOTHH 110 OTHOLLIEHHMIO K JByM ITapaMeTpaM: CJIOKHOCTH U pasHooOpasmio cucteM. Ilpeamer cynpamosnekyIsipHON
xuMun. MonekynsipHast xumus. CBsI3b CYIPaMOJIEKYJIIPHON XUMHH C MOJIEKYJISIpHOHN xuMuei. CynpaMoJIeKyJIsl 1
HaIMOJIEKYJISIpHBIE CUCTeMBL. Penientop, cybcTpar, X03sMH, TocTb, Jurana. OCHOBHBIE CBOMCTBA CYNPaMOJIEKYJIbI:
MOJIEKYJISIPHOE paclo3HaBaHUe, IPeBpalieHre U IepeHoc.

Tema 2. MoJieKyJIsIpHO€E pPaco3HaBaHNe - Paco3HaBaHne, HH( opMausi i KOMILIEMEHTAPHOCTh.

MonekynsipHoe pacrio3HaBaHue. PacriosnaBanue, nH(GOpMaIys 1 KOMIIEMEHTaPHOCTb. MOJIEKyJIIpHOE paclio3HABaHUE U
CEJIEKTUBHOCTb B3aMMOJIEHCTBHS. [IBa ypOBHS COOTBETCTBHSI CYOCTpaTa peLIeNITOpY: FEOMETPUs U NEKTPOHHOE CTPOCHHE
vactun. [IpyHIMI ABOWHON KOMIUIEMEHTapHOCTH. HekoBaneHTHbIE MEXMOIEKYISIPHbIE B3aUMOJIEHCTBUS. X paHEHUE U
CUUTHIBaHHE MH(OPMALMY Ha CYNPaMOJIEKYJIIPHOM YPOBHE.

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

KpayHn-acupsl 1 KpyroBoe pacriozHaBanue. XuMusi KOMIUIEKCOB ?roctb-xo3siuH?. Pabotsl HobeneBckux snaypeatoB 1987 ronma
Y.Ilenepcona, I.Kpama u K.-M.JIena. CesleKTUBHOCTh KOMIUIEKCOOOPa30BaHUSI M THITHl KOMILIEKCOB OMCKpayHI(DHPOB.
KoonepatusHblii 3¢hdpekT npy komruiekcoodpazoBanun GuckpayHnagupos. [Ipumepsl 6uckpayH-3(hpupoB, pa3sMelIeHHbIX Ha
Pa3IMUHBIX (QYHKIIMOHAIBHBIX MOJIEKYJISIPHBIX TUIaThopmax.

Tema 4. TeTpasapuyeckoe pacno3HaBaHue M KPpUNTAH/bI.

Terpasgpuueckoe pacrio3HaBaHUe ¥ KpUNTaHbl. KpunrTauas! - ceMelcTBO MaKpOreTepOLMKIMYECKUX COSANHEHNH, COCTOSIINX
13 IBYX ¥ 00Jiee IUKJIOB U SBJISIOMIMECS OJMMISHTATHBIMH JIMTAHAMU B KOMIUIEKCAaX C KaTHOHAMU MEeTalljIoB. BriepBeie
KpHITaH/AB! ObUTH U3y4YeHb! (ppaHiy3ckuM XuMukoM JK. M. JleHom B 1969 r. Bronormyeckue 1 6MOMUMETHIECKHE POLIECCH 1
cuctembl. CaMOOpraHu3anys 1 MOJIEKYJISIPHOE pacrio3HaBaHue. KpunraTel HOHOB MeTauioB. TeTpasapriueckoe paclo3HaBaHUE
MaKpOTPUIMKINIECKIMH KpUNTaHAaMy. Pacro3HaBaHre HOHOB aMMOHUS

Tema 5. Chepnueckoe pacno3naBanue u remucgepanapl, cepanabl.

Cdepuueckoe pacro3HaBaHue U remucepanisl, cepanabl. PacriosHaBaHre KAaTHOHOB METAJUIOB M HOHOB aMMOHHS,
POJICTBEHHbBIX CyOCTpaTOB. Bronornyeckue u GuoMuMeTHIecKue nporeccs u cucrembl. Kpunrocdepanpt. Cepanbt
-"kEcTKre" MOJIEKYJIBl X03s1MHA. [IpenopraHn30BaHs! ISl CBSI3bIBaHUA TocTs. JlnmoduisHast BHenHas o6onouka. CeleKTUBHOe
cBsi3bIBaHMe MOHOB Li. ['ekcadToprpon3BoHOE HE CBS3BIBACT UOHBI.

Tema 6. AHHOHKOOpZ{HHaHI/IOHHaH XUMMA 1 paciio3HaBaHe aHUOHHBIX Cy6CTpaTOB.

AHI/IOHKOOpHI/IHaHI/IOHHaH XUMHA U PaClIO3HABAHNEC aHUOHHBIX Cy6CTpaTOB. Bbuonornyeckue cucTemsl. Pa3H006pa3He
AHWOHHBIX Cy6CTpaTOB. HpOCTeﬁmHe MOJEJ/IN CUHTETUYECKUX PElCITOPOB HA AaHUOHBI.

Pacno3naBanue katuoHa ryanuauHus. Cpepudeckoe pacro3HaBaHHe aHUOHOB. JIMHeHOe pacro3HaBaHNEe aHMOHOB.
Pacno3HaBanue a3uj aHMOHA

Tema 7. MoJieKyJIsIpHbIE COPENENTOPHI H CI0KHOE pacno3HaBaHue. JInHeliHOe pacno3HABaHHE MOJIEKYJIbI
JUIIOJBHBIMH COPenenTopamMm.

MoJteky IsipHBIE COPELIEHTOPBL U CIIOXKHOE pacro3HaBaHue. JIMHEHOe paclio3HABaHUE MOJICKYJIbl AUITOIBHBIMU
coperenTopamu. Pacro3HaBaHue MpenonaracT KOMIUIEMEHTAPHOCTD (TEOMETPUYECKYIO M HA yPOBHE B3aMMOICHCTBHIN)
[apTHEPOB, 00PA3YIOIINX ACCOLMAT, T. €. ONTUMAIILHOE COOTHOLICHHE NH(OPMALMH, KOTOPYIO HECET PELenTop, 1
uH(pOPMAIIKH, KOTOPYIO CIIOCOOEH BOCHPHUHSATH CyOCTpaTt
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Tema 8. I'erepoTonnsie copernentophl. ClI0:KHOE pacno3HaBaHue B MeTajiopenenropax. CynpaMmoJieKyJsipHast
OUHAMMKAa.

I'etepotorHbie copenentopsl. Criesiean/ibl, JBOMCTBEHHbIE petenTopbl. CI0KHOE pacrio3HaBaHKE B
Metauoperentopax. KomruiekcoobpasoBaresneM MOXET ObITh 000N XUMHUYECKUi d51eMeHT. B

CYIpaMOJIEKYJISIPHON XMMHH Yallle BCETO pacCMaTPHUBAIOTCS KOMIUIEKCH, B KOTOPBIX KOOPIMHAIIMOHHBIE
(IOHOPHO-aKIETITOPHBIE) CBSI3U 00pa3yioTcs Mexay atomamu N, O, S, UMEIIUMI Heloie/IeHHbIE IEKTPOHHBIE MAphl, 1
KaTHOHAMH OJHO- IBYX- M TpexBaJeHTHsIX MeTaiwioB: K, Na, Mg, Ca, Fe, Zn, Co u T. A. IIpu 3TOM HOHBI METAJIJIOB CITyKaT

AKIENTOpaMH JIEKTPOHOB, IPUHUMAsI X HA CBOM CBOOOHBIE JIEKTPOHHBIE OPOUTAIIH, JIEKAIIME YyTh BhIIIIE BAJICHTHBIX.
CynpamouieKkynsipHasi TMHaMKUKa. MHOKECTBEHHOE pacrio3HaBaHUE. UTOIHBIA pelenTtop. TpUTONHbIN peentop,
pacrno3HaBaHue TpPUNTO(paHa.

Tema 9. CynpaMOJIeKmepﬂoe BSaI/IMOHeﬁCTBI/Ie H KaTaJIu3. CynpaMOJIeKy.IIﬂpHLIﬁ MeETAJJOKaTaJINn3.

CynpamosneKkynsipabiil Kataams. CyrnpamMoJieKyssipHoe B3aUMOJECHCTBIE M KaTain3. Karanus ak TMBHBIME pelienTopamu
KaTHOHOB. B3anmoneicTBue MoeKy 1-pernentTopoB ¢ annoHamu. Karanus perienropaMu THIa HUKJIO(aHOB.
CynpamosieKysipHbIi MeTajutokaTamns. CokaTanus: KaTajaus3 CHHTETUYECKUX peakiyil. BuomMonexkyisipHeIil u
CYNpaMOJIEKy ISIPHbIN KaTalus.

Tema 10. TpancnopTHbIe NPOIEeCCHl H KOHCTPYHPOBAHNE MOJIEKYJI-IIeP €HO CUNKOB.

TpaHcropTHBIE MTPOIIECCH ¥ KOHCTPYMPOBaHKUE MOJEKYJI-TepeHocuYnKoB. ITporeccs nepenoca. MoseKybsl-epeHOCUUKY 1
TpaHcMeMOpaHHble KaHasbl. TpaHCoOpT MOJIeKyJIaMHU-TIepeHOCUMKaMu. KaTHOHHBIE TPaHCTIOPTHBIE MPOIIECCHI - IEPEHOCYUKU
KAaTHOHOB. AHHOHHBIE TPAHCTIOPTHBIE TPOLIECCHI - IEPEHOCUYMKH aHHOHOB. I1polieccrl conpsikeHHOro mepeHoca.

Tema 11. ConpsizkeHHBbIE MPOLIECCHI IEPEHOCA B CYIPaMOJIEKYJISIPHBIX CHCTEMaX.

CorpsiKeHHBIE ITPOLIECCH TIEPEHOCa B CYIPaMOJIeKy IIpHbIX crcTeMax. ConpshkeHHBIH IEPeHOC JIEKTPOHOB MPU
OKHCJIUTEJIbHO-BOCCTAHOBUTENILHOM rpajuieHTe. CoIpsiKeHHBIN epeHoc mpoToHoB npu pH-rpaauente. [Tporeccst
oroconpskeHHoro nepenoca. IlepeHoc uepe3 TpancMeMOpaHHble KaHanbl. Kannii-HaTpueBbiii Hacoc. [IlepeHoc nOHOB B
OMOJIOTMYECKUX CHCTEMaXx.

Tema 12. MoJiekyJasipHasi caMocOOpKa - MpOrpaMMHPOBaHHE CYIIPaMOJIEKYJISAPHBIX CHCTEM.

MornexyssipHast caMocOOpKa - POrpaMMHPOBaHUE CYITPaMOJIEKYJISIPHBIX cucTteM . CaMorpynnupoBaHie 1 MHOKECTBEHHOE
B3auMocBsa3bIBaHue. Camoopranusanus. [IporpaMMupoBanue cynpaMoseKyasapHbIx cucteM. IlonoxurensHas
KOOIIEpaTUBHOCTh MOJIEKYJISIPHOH caMocOopkH . CamocOOpKa HEOPraHNIeCKOi apXUTEKTYpbl. BUNMpPUIHOBbIE JTUTaHIBI.

Tema 13. I'esiukaThl - HCKYCCTBEHHBIE JBOIHbIE, TPOIHbIE CIIMPAJbHbIE CAMOOPTAaHU3YIOIHECS CHCTEMBI.

I'enukatsl - ICKYCCTBEHHBIE JBOMHBIE, TPOWHBIE CIMPAJIbHBIE CAMOOPTaHU3YIOIINECS CUCTEMBI. T€JIUKATHI - CYNIEPCTPYKTYPHI, B
KOTOPBIX JJIMHHBIE TOJIMMEPHbIE MOJIEKYJIbI CITMPATbHO 0O0PAUYMBAIOTCS BOKPYT 3aJaHHOM MOC/IeJ0BAaTEIbHOCTH HOHOB
METAJIOB Ha OCH CITpaJI. Pacrnooxkenne MeTaJuIM4eckX HOHOB 33/1aeT MMPOCTPAaHCTBEHHBIE CBOMCTBA IeJIKaTa v TO, Kak
OT/IeJIbHBIe HUTH OYy/yT cruietatbest Mexay coooi. Cunrernueckue ananoru [JJHK. Tporecchl camopaco3HOBaHUE U
€aMOoCOOpKH.

Tema 14. MHOrOKOMIOHEHTHAsA camoc6opka. CynmpaMoJieKyJIsspHasi OpraHu3anusi HOHOB MeTaJLIoB. ''Pemerkn',
"necTHunsl'", "'ceTkn'".

MHorokoMnoHeHTHasi camocOopka. CyrpamoseKyJsipHasi OpraHu3alys MOHOB METaJIIOB. PeIeTKy, JIECTHULbI, CETKH.
Kartenans! (kj1acc XUMHUUYECKMX COSAMHEHUI, COCTOSIIMX U3 ABYX MM 00JIee KOJIBLEBBIX MOJICKYJI, CUETUICHHBIX MEXaHUYECKH).
Iepseiii [2]kaTenan Obu1 cuHTe3MpoBaH B 1964 roxy I'. IlusoM, [3]kareHaH - B 1969 roay. B 2017 roay Obu1 cHTE3UpOBaH
[130]karenan. [IBa OCHOBHBIX MOAXO/1a K CHHTE3y KaTEHAHOB - CTATUCTUYECKHH, B KOTOPOM 3aMbIKaHHE KaTeHaHa IIPOMCXOJUT
3a CYeT BEPOSTHOCTH, U HallPaBJICHHbIH, B KOTOPOM CO3JAI0TCs YCIIOBUS, IIPA KOTOPHIX 0Opa30BaHKe KaTeHaHa HEM30€KHO.
Hexkoropsie monekynsl JHK nmeror kateHaHOBYIO CTPYKTYpY. VIHTEpecHO, 4TO NOBbILLIEHHE coAepkaHus KareHaHOBbIX JTHK
HaOJoJaeTCsl NPH JISMKEMUH M Pa3IMYHbIX (popMax paka.

Tema 15. CamocO0pKka opraHn4eCcKux CynpamMoJIeKyJIAPHbIX CTPYKTYP. PU3NKO-XUMHUYECKHE METOIbI
uccjaegopanusi. Camopacno3HaBaHue.

Camoc60pKka OpraHMYecKUX CYIpaMoJIeKyIsIpHbIX CTPYKTYp. CaMocOOpKa ¢ IOMOIIBIO BOJOPOAHOIO CBSI3bIBaHMS. MOJIEKYJIbI
SInyca . MosiekynsipHOe pacrio3HaBaHUE - YIpaBIeHUe CTPYKTYpoi opraHudeckoi ¢asel. Mi3mMeHeHust (pa30BOro COCTOSIHUS MPU
caMoOpraHu3aluu cucreM. PU3NKO-XUMHUYECKHe METOBI ccneoBanusa. CaMmopacro3HaBaHKeE.

Tema 16. CynpamoJiekyJasipHble B3auMo/delicTBUS, P eBpamieHns, pemmkanus. CamMmop enJiukamnusi.
CynpamoJieKyJasipHasi XHPaJbHOCTh H caMocOOpKa.

CymnpamosieKyIsipHble B3aUMOJEHCTBI S, ipeBpatieHus, permkanys. Camopermkanys. CyrnpamMosieKyssipHasi XUpaJIbHOCTb U
camocOopka. MoJekysipHble aHCaMOJI1, N3MEHSIONINE CTPYKTYPY IO BHEIIHNM BozzaeicTBreM. [ToHsTHS anoctepus,
KOONEPAaTHUBHOCTh U camoperriKays. CeJeKTUBHOCTb M 3(p(PeKTUBHOCTh CBSI3BIBAHUS CyOCTpaTa perenTopoM.

[NonuTomnHkIA copenenTop.

Tema 17. MoJiekyasipabie nepekmodareau. CynpamoJiekyasspabie MmaTepuasnl. Hanoxumus.
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Morekyisipasle nepextodareny. CynpamoleKkyJisipasle Matepuaisl. Hanoxumust. CyripaMosieKyIsipHble HAHOYCTPOKCTBA.
PazpaboTka pH-3aBUCHMBIX KOH(POPMAIIMOHHBIX MIEPEKIIoUaTeel, 00eCUSUNBAIOIINX PACKPHITHE JUTIOCOM, JIMITHAHBIX
HAHOYACTHII ¥ IPYTUX THIIOB HAHOCTPYKTYP Ha OCHOBE OPraHNYECKUX COSAMHEHUI U a[JPeCHYI0 JOCTABKY MPOTHBOOIYXOJIEBbIX
JIeKapcTB

Tema 18. Jenapumeps - K1accnuKanus, CTPYKTYpa, MeTO bl OJIyYeHHsI.

Hennpumepsl. Kiaccudukanus: qeHapumepsl, apooposibl 1 CUIIbBaHOJBL. CTPYKTYpa JeHIpUMEPOB. MeTO/b! MOy YeHHS.
Henuneiinas nommmepusanms. JusepreHTHoIN cuHTe3. KoHBepreHTHbIA cuHTe3. PyHKIMOHATN3ALNS JEHAPIMEPOB.
AHanutuyeckasi TeXHUKa uzydeHus aesapumepoB. [IAMAM-nennpumepsl. [IpumeHenue u nepcieKTUBbl XUMUU
JEH/IpUMEpOB.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoAPa3AeNseTcsl Ha CAaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3JesioB) JUCHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaIoIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKpeIIeHNe 3HAaHUI 11 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys cCaMOCTOSITENIbHOW padoThl 00YYAaIOIIMXCS perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPATYPOH U 3JIEKTPOHHBIMU 00pa30BaTE/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok OpraHU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, MporpaMmam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKA30M
MuHucTepcTBa HAYKH U BhICIIero odpasoBaHus Poccuiickort Pepepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepcerBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTUBU3aMK
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbubIl yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (eaepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILINHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIC CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIHs:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITH;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCIUILIMHE (MOYJIIO);

- OMHCaHMWe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS IS KKIOTO OLIEHOYHOTO CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHMC OLUCHOYHBIX CPEACTB, BKIIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

PoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHsb JUATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHUe QUCLUILUTMHBI (MOIYJIs1) IPEIoiaraeT u3y4eHrue OCHOBHOM U JOMOTHUTEIbHON y4eOHOI tnTepaTypsl. JIuteparypa
MOXET ObITh JOCTYITHA 0OYYalOIIMMCS B OTHOM 3 ABYX BApUAHTOB (JIMOO B 00OMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTi0ueHHbIX KDY 1oroBopos ¢
paBo00IaaaTe MU,

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyaropecst oayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OWJIeTaM B COOTBETCTBHU C MPAaBMJIaMU N0JIb30BaHMs HayuHoi OMOIMOTEKOM.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Hanorexnosnorun Nanonewsnet - www.nanonewsnet.ru
HanotexnonorunHaHoTexHomormyeckoe coodmectso-Hanomerp - www.nanometer.ru
Poccuiickuii 31eKTpOHHBIA HAHOXKYpHAT - http://www.nanojournal.ru

Camoopranm3anus -
https://ru.wikipedia.org/wiki/%D0% A1%D0%B0%D0%BC%D0%BE%D0%BE%D 1%80%D0%B3%D0%B0%D0%BD %D0%B8 % D0%

CynpamMosiekyssipHas XUMHUS -
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA %D1%

9. MeToandecKne yKa3aHHA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHalu

JIEKLIIH IIpocMoTpHTE KOHCIIEKT Cpa3y Mocje 3aHATHIA, OTMEThTE MaTeprasl KOHCIIEKTa JIEKIIUHA, KOTOPBIA BBI3bIBACT
3aTpyIHEeHUs s MOHUMaHus1. [lonbiTaiiTech HAWTA OTBETHI HA 3aTPYAHUTEbHBIE BOIIPOCHI, UCIOJb3YS
peKkoMeHiyeMylo uTepaTypy. Ecim camocTosiTesbHO He yaanock pa3oOpaThesi B MaTtepuae, chopMyIupyiiTe
BOIPOCHI U 0OPATUTECh 32 TIOMOIIIBIO K MIPENoAaBaTe o Ha KOHCYJIbTAIIMH WK OJIVDKAKIIeH JIEKITUH.
PerynsipHO OTBOAMTE BpeMsl 1J1s1 IOBTOPEHHUS MPOICHHOTO MaTepralia, IpoBepsisi CRBOU 3HAHUS, YMEHUS U
HaBBIKY MO0 KOHTPOJIbHBIM BOITPOCAM.

CaMOCTOSI- CamocrosiTebHask padoTa NPOBOAUTCS C LENbI0 YIiTyOJIeH)s 3HAHWI 110 AUCLMIUIMHE U ITpelyCMaTpHBacT:
TeJIbHas padoTa | - YTeHUe CTYJCHTaMU PEKOMEH/IOBAHHOM JIMTEPATYPHl U YCBOCHHE TEOPETHIECKOrO MaTepralia JUCIUILIMHBL;
- TIOATOTOBKY K NPaKTHYECKUM 3aHSTHSIM, YCTHBIM OIPOCaM M KOHTPOJIbHOM padorTe;
- paboty ¢ HTepHeT-UCTOUYHUKAMH;
- TIOJATOTOBKY K Cljaue MPaKTUYECKUX paboT, 3aluTe NPaKTUYECKON paboThl, ciaye 9K3aMeHa, BHIITOJHEHHE
JOMAIITHETO 3aJaHHsI.
[TnannpoBaHre BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUINHBI,
CTyZIGHTaM JIyd4Ille BCEro OCYIIECTBIIATh HAa BECh CEMECTP, IIPelyCMaTprBasi IPH 3TOM PETyJIsipHOE ITOBTOPEHNE
MIPOMIEHHOTrO MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUSX, HEOOXOIUMO PeryJIsipHO JIOTOJIHATD
CBE/ICHUSIMU U3 JIMTEPATYPHBIX MCTOYHHKOB, IIPECTABICHHBIX B paboueil mporpamMMe AucuuIuMHbL [1o kaxmon
U3 TeM JUIs1 CAMOCTOSITETIbHOTO N3YYeHUs], IIPUBEICHHBIX B pabouel porpamMMe IMCLUMIUIMHEL, ClIeoyeT CHayasa
MIPOYMTATh PEKOMEH/IOBAHHYIO JINTEPATypy ¥ NPH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIOXKEHUI, TEPMHUHOB, CBE/ICHHUI, TPEOYIOIINX 3aTIOMUHAHUA U SIBJISIIOIIMXCS. OCHOBOIOJIATAIOIMMH B 9TOH TeMe
1[I OCBOCHUS MOCNIEIYIOINX Pa3aesioB Kypca.

3AE
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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 pabouell mporpaMMoil auctuIuivHel. Llens 3adeta ?
MIPOBEPKa M OLIEHKA YPOBHSI MOJIyYE€HHBIX CTYJEHTOM CTIENUaIbHBIX MTO3HAHMI 10 YYEOHOW TUCIMIUIHE U
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunnmii 1 Kateropui pasa. OneHKe NOoIeXaT PaBUIIBHOCTb M TPAMOTHOCTh PEUM CTY/IEHTA, a TaKKe ero
JOCTIKEHHS B TeUeHre ceMecTpa. [JonoMHUTEIbHON Lesblo 3aueTa sBisieTcsl (GOPMUPOBAaHKE Y CTYIEHTOB TaKHX
KayecTB, Kak OpPraHn30BaHHOCTb, OTBETCTBEHHOCTh, TPYA0JIO0HE, TPUHLIUITNAIBHOCTD, CAMOCTOSITENTbHOCTb.
Taxkum 06pazom, MPOBEPSIETCS CIOKMBINASCS y CTY/IEHTa CHCTEMAa 3HAHWH 110 AUCLUITIMHE, YTO UTPaeT OOJIbIIYI0
POJIb B OATOTOBKE OYAYIIEro CrenuaniucTa, CliocooCTBYeT HOMyUeHHIO UM (pyHIaMEHTAIbHON U
1podecCHOHATILHON MOATOTOBKH. [1py MOAroTOBKE K 3a4eTy BaKHO MPAaBHJIBHO U PAIIMOHAIBHO PacIUIaHUPOBATh
CBOE BpeMsl, YTOObI YCIIETh Ha KAYECTBEHHO BHICOKOM yPOBHE IOJrOTOBHUTHCSI K OTBETaM I10 BCeM Borpocam Bo
BpeMsI TIOJITOTOBKY K 3a4eTy CTYJEHTHI TAaKXKe CUCTEMATU3UPYIOT 3HAHUS, KOTOpbIe OHU IIPUOOPEITH TIPH N3yUIEeHUN
OCHOBHBIX TEM Kypca B TEUEHHE CEMeCTpa. DTO MO3BOJISIET UM YSICHUTh JIOTHYECKYIO CTPYKTYPY AUCHMIUINHBL,
OOBEIVIHUTH OT/IENIbHBIE TEMBI €IMHYIO CUCTEMY, YBHIETh IIEPCIIEKTUBH ee pa3BuTusi. CamocTosTenbHas padoTa
IO NIOATOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCA CTYJEHTOM, UCXO/s U3 0OIIero oobeMa
BOIPOCOB, BHIHECEHHBIX Ha 3a4eT, TaK, YTOOBI 32 MPEJOCTaBIEHHBIH /IS TOJrOTOBKH CPOK OH CMOT' PABHOMEPHO
pacnpenenauTb NpUOIU3UTEIFHO paBHOE KOJIMYECTBO BOIPOCOB JIJIs1 €KEAHEBHOTO N3y4YeHHs (TIOBTOPEHHUS).
BasxHo, 4TOOBI OJIMH MOCIEHUN JeHb (JIMO0 YacTh ero) ObUT BbIAEJIEH IS IOTOJIHUTEIbHOTO IOBTOPEHUS BCETO
00beMa BOIIPOCOB B LIEJIOM. DTO MO3BOJIAET CTYJEHTY CAMOCTOATENBHO IIEPENPOBEPUTh YCBOSHUE MaTepuaa

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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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.10.03 Cynpamonekyaapras Xumust

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 Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. PamOumu, H. T'. ®dusnueckne v XuMUYeCKie OCHOBB HAHOTEeXHOJIOTHH : yueOHoe rmocodue / H. I'. Pamouom, A. B. Bepéskun. -
Mocksa : PUSMATIIUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr : anekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e. Janbook.com/book/2291 (nata obpamienust: 21.02.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. I'onosuH, 10. N. OcuoBsl HanotexHosoruil / 0. W. I'onoBuH. - MockBa : MammunocTpoenue, 2012. - 656 c. - ISBN
978-5-94275-662-8. - Tekct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/5793 (nara obpamenus: 21.02.2025). - Pexxum goctyna: 1j1s aBTOpU3. MOJIb30BaTENEH.

JonoJHUTEILHAS IUTEPATYypa:

1. Kucenes F0.M. Xumust KOOpAMHAIIMOHHBIX COSMHEHHI: y4eOHOE ITOCOOHe IS CTYI. BBICHIMX MPO(ECCHOHANBHBIX YUeOHbIX
3aBenenuii / FO.M.Kucenes, H.A.[loOpeiHuHa, - MockBa: U3natensckuit eHTp 'Akanemus', 2007.-344c.

2. CroiikoB .. MorekyJisspHOE paclio3HaBaHUE OpraHNYecKX coequHeHui. - Yacts 1. - Kazans: Kazanckmii
rocyHusepcuret, 2009. - 96 c.

3. CrovikoB W.U., Eptiorun I'.A. OCHOBBI HAHOTEXHOJIOTMY ¥ HAHOXUMUU: yueOHOe mocodue. - Kazanb: M3naTenscTBo
Kazanckoro (ITpuBomkckoro) ¢gpeaepaibHoro yHuepcureta. - 2010. - 236 c.

4. T'yces, A. V. HanomatepuaJibl, HAHOCTPYKTYPbI, HAHOTEXHOJIOrHH : yueOHoe rocodue / A. U. I'yces. - 2-e u3j., ucmp. -
Mocksa : PUSMATIIUT, 2009. - 416 c. - ISBN 978-5-9221-0582-8. - Tekcr : anekTpoHHbIH // JIaHb :
3NIeKTPOHHO-OubMoTeunas cucrtema. - URL: https://e.lanbook.com/book/2173 (nata obpamienusi: 21.02.2025). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.10.03 Cynpamonekyaapras Xumust

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 oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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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