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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

3AE
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IIporpaMmy IUCHMIUTHHEL pa3padoTai(a)(u): DomeHT, K.H. (toueHT) SIkumona JI.C. (kacdeapa opraHuUecKON U MeTUIIMHCKON
XuMuH, XuMudeckuil tHCTUTYT UM. A.M. Bytneposa), Luidmila.Savelyeva@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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMITUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUIECKHE Y aHAUTUTHYECKHE METO bl TIOJIyYEHHsI 1 NCCIIE/IOBAHNST XUMUIECKHX
BEIIECTB 1 PEaKLMii MPH PeIIeHNH TPO(ECCHOHATBHBIX 3a/1a4

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

OCHOBHBIE MTPUHIIMITBI, 3aKOHBI XUMHH TIPU PEeLIeHHUH 3224 MPpo¢heCCUOHANIBHON JIeSITEIbHOCTH B BHIOPAaHHOW 00JIACTH XUMUU

HokeH yMeTs:

000CHOBaHHO NPUMEHSTh OCHOBHBIC TIPHHLIUITBI, 3aKOHB XUMUU TIPY PELICHUH 3224 TIPOheCCHOHANBHON AeSTEIbHOCTH B
BHIOpAHHOW 00JIACTH XUMUH

IloJoKeH BIIafieTh:

3HaHUSMU TEOPETHUECKUX OCHOB COBPEMEHHOM XMMHUU NPU PELLIEHNH PO(PEeCCHOHANBHBIX 3a1a4
JloJkeH 1eMOHCTPUPOBATh CIIOCOOHOCTb U TOTOBHOCTb!

MPUMEHATD IMOJYUYCHHBIC 3HAHWUA HA IIPAKTUKE

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucnuIuivHa (MoayJib) BKodeHa B pazaen "B1.B.JIB.05.01 ducuuriunsl (MoayM)" OCHOBHOM NPOMecCUOHANIbHOI
obpazoBarebHON porpammbl 04.04.01 "Xumus (OpraHndeckast, SJIeMEHTOOPraHuIecKast M MeIUIIMHCKAs XUMHuS)" U
OTHOCHUTCS K JUCIMIUTMHAM 1o BeI6opy yactu OITOIT BO, ¢opmupyemoii yqacTHUKaMK 00pa30BaTelIbHBIX OTHOIIEHHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0bemM aUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBA YacoB, BbIJeJeHHbIX Ha

KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITENLHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 5 3a4eTHbIX (bie) enuuuil(bl) Ha 180 yaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YHCJIe JIeKIUK - 16 yaca(oB), mpakTudeckue 3aHATUs - 20 yaca(oB), JabopaTopHbIe
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositenbHast pabota - 90 vaca(oB).
KouTposns (3auét / x3ameH) - 54 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIVNHBL: 9K3aMCH B 3 ceMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB 1 BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI O JUCHHUILIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) 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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. Tema 1. HanouacTuipl Kak 0OBEKTHI KOJUIOUIHON 3 4 0 0 0 0 0
XAMUW
2. (Tema 2. [ToBepXHOCTHAsI SHEPIUS 3 2 0 2 0 0 0
3. |Tema 3. IlomydeHre HAaHOYACTHIL 3 2 0 2 0 0 0 40
4. [Tema 4. TIoBepXHOCTHBIE SIBJICHUS 3 2 0 2 0 0 0
5 Tema 5. HaHOUaCTHIIBI KaK BBICOKOVICTICPCHBIE 3 2 0 4 0 0 0 34
CUCTEMBI
6. Tema 6. OObeMHBIE CBOMCTBA HAHOYACTHII 3 > 0 6 0 0 0
7 Tema 7. PazmepHslil 3(pheKT U ero nposiBIeHUst 3 2 0 2 0 0 0 16
g Tema 8. IIpakTrueckoe MpruMeHeHne HAaHOYACTHI] 3 0 0 2 0 0 0
MToro 16 0 20 0 0 0 90
SAEKTPOHHBIH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. HanoyacTuipbl Kak 00HeKTHI KOJUIOHIHOH XUMHHU
1. Kiaccudukanusi HaHOYaCTHIL

JlranazoH pa3MepoB HAHOYACTHUII: HAMMEHBIINH, ONPeeISIOIIIIA BO3MOKHOCT 00pa3oBaHus (pa30BOM I'PaHHMIIBI MEKIY
JwicniepcHOM (ha3oil U TUCTIEPCHOHHOM cpeoi. [IpenesbHbIi pa3Mep, COOTBETCTBYIOLIAIA pa3Mepy HEKOTOPHIX (PU3UIECKIX
BEJIMYUH (TIPOTSKEHHOCTU TUCIIOKAINHY, JTMHON CBOOOHOTO Mpodera 3JieKTpoHOB). PazHooOpasue 1 MHOrooOpasue ¢hopm
HAaHOYACTHII, KaK AucnepcHon (asbl. TpexmepHsle, AByXMepHbIe (HAHOBOJIOKHA, HAHOTIOPhI, HAHOTPYOKH, HAHOKAIMJUISPHI),
OZHOMEpHbIE B BHJIE TUICHOK 1 aJJCOPOLIMOHHBIX CIIOEB.

HaHOCprKTypr M3 HAHOYACTHUIl U1 B oObeMe (B TOM 4YHUCJIE METAJUVIMYCCKNEC HAHOYACTUIIbI B HOHI/IMean) " 1opax TBEpAOro
TEIA. Knaccmbnxaunﬂ CHUCTEM HAHOYACTHUII 11O arperaTHOMYy COCTOSIHUIO ,III/ICHCpCHOﬁ (ba3bl nu IlHCHCpCHOHHOfI Ccpeabl.

2 NucnepcHas (paza HAHOYACTHULL

CrpykTypa, hopMa U pasmep aAucrepcHou (a3l HaHOUACTHI]. HepaBHOBECHBIH Mpoliecc 00pa30BaHUs HAHOYACTHII.
PazHooGpasue Gpopm JacTuil JaHHO#H (a3bl B 3aBUCUMOCTH OT YCJIOBUI MOJyYeHUs (aBieHne, TeMIepaTypa u T.1.).

M3MeHeHue MI0THOCTY HAHOYACTHII 32 CUYET IyCTOT, MOp U ra30BbIX MoJiocTell. PasnuyHas opueHTanus KpucTauioB,
CIIOCOOCTBYIOIIMX MOHMKEHUIO IUIOTHOCTH Ha rpaHuLie paszeia ¢a3. MHOroKOMIOHEHTHast 1 MHOroga3Hasi CTpyKTypa
HaHovactuil. OcCOOEHHOCTH CTPOEHUSI KPUCTAUIMUECKUX M aMOP(HBIX HAHOYACTHUIL. MOHOANCIIEPCHOCTD U MOJUIUCTIEPCHOCTD
HAaHOYACTHII.

TeopeTnueckue pacnpeeseHrst HAHOYACTHI] 10 pa3MepaM ? HOpMaJIbHOE WJIM JIOTHOpMaJIbHOE (Jorapudmudeckoe
HOPMaJIbHOE). 3aBUCUMOCTb TMOJIUAUCTIEPCHOCTY HAHOYACTHII OT UX CBOWCTB, COCOOOB MOJyueHus1, 7BpeMeHH KU3HU? U
Ipyrux (pakTopoB. 3HaUMTEbHAS YAEIbHASA MOBEPXHOCTh HAHOYACTHII 3a CYET MMOPUCTOCTH, PA3TMYHOM IIOTHOCTH,
reoMeTPUYECKON HEOJHOPOIHOCTH, KPUCTATUYECKON CTPYKTYPBI.

Tema 2. IloBepxHocTHasI SHEPTHs

JIOTIOTHUTEIBHBIA M30BITOK MOBEPXHOCTHOM SHEPrUK HAHOYACTHII, OOYCJIOBJIEHHBIA MX pa3MepaMu, yCIOBUEM 00pa30oBaHMs
(BBICOKHME WII HU3KKE TEMITEpaTyphl, 3HAYNTEIbHAsE CKOPOCTD IPOIIecca, BO3AEHCTBIE MOIIHBIX HCTOYHUKOB U3JTyYeHMs]) 1
M3MEHEHNEM aTOMHO-KPUCTAJNIMYECKON CTPYKTYphl MaTeprasioB. BOZHMKHOBEHNE HEOTHOPOJHOM NehopManuy 1
HEOTHOPOJHOTO pacrpe/esieH!si KOMIIOHEHTOB U a3 Ha MOBEPXHOCTH. Y BEJIMUYEHNE CMEIIEHNsI aTOMOB, Je()eKTHOCTb.
CokpallieH’e pacCTOsTHUSI MEXIy aTOMaMHM Ha IUIOCKOCTH. [IoBepXHOCTHAs peslakcanys U M30BITOYHAsI TIOBEPXHOCTHAS
sHeprusi. I30bITouHas SHEprusi Kak SHeprus AeeKTOB, NPONOPLUHOHAIbHAS UX YHCITY.

CB0o060/iHasi TOBEPXHOCTHAsI SHEPTUsI B Bujie SHeprun ['160ca, ee IOBEpXHOCTHOE 1 OOBEMHOE cllaraeMble. Y iesbHas
CBOOO/IHAS TIOBEPXHOCTHAS Heprus. [IoBepXHOCTHOE HATSIKeHUE. 3aBUCHMOCTh TOBEPXHOCTHOTO HATSIKEHHUS OT Pa3MEpOB
HaHOYacTuIl: pacueT no ¢opmyJie TosmaHa u yrporieHHon (opmyie Pycanopa. [Ipuuunbl pocTa yaeabHOW TOBEPXHOCTHOM
SHEpruu Mo Mepe CHIKEHUs Pa3MepOB YacTUll. YBeJIMUeHUE JOJIM aTOMOB Ha MOBEPXHOCTH YacTull. HepaBHOBECHOE coCTOsIHUE
MOBEPXHOCTU HAHOYACTHII.

V3MeHeHue yieIbHOM CBOOOAHON MOBEPXHOCTHON SHEPIUH C TEYEHUEM BPEMEHH U ee CBsI3b ¢ sHeprueil ' mooca. CriocoOs
onpe/ie/ieH s yICIbHON CBOOOTHON MOBEPXHOCTHOM SHEPIUi HAHOUYACTHIIL M0 KUHETHKE MCTIAPEHUsI M TEMITePATYPbl
IUTaBJICHHSI.

Tema 3. IloJiyueHne HaHOYACTHIL
1 Knaccudukanus crnocodoB MoJTyYeHrst HAHOYACTHI

Bo3MoxHOCTb KJ1accupuKanmuy cioco00B MOMyYeHs] HAHOYACTHLL: JUCTIEPTUPO-BaHUEM M KOHJEHCAuen MyTéM
pasrpaHu4eHus (PU3NYECKUX U XUMUYECKUX CIIOCOOOB.

OcobeHHOCTH NOJy4Y€HHU A HAHOYACTULl JUCIEPIrUPOBAHUE, TO €CTh CBEPXY ? BHU3, OT HCHAHOPA3MEPHLIX TEJI K HAHOYACTULIAM.
Or PaHUYCHHBbIC BO3MOXKXHOCTU JUCIIEP-TUPOBAHUS. 9)’[€MGHTaprI€ IpOoHECCHl U CTaAU MEXAHNYECKOI'O JUCIEPIrupOBaAHUA.

B03MOXKHOCTb pacyeTa MUHUMAJIBHOTO pacyeTa HaHOYACTHUI] IPU JUCTIEPIUPOBa-HUU C YIETOM CTPYKTYPHO-MEXaHUYECKUX
napameTpoB. MHTeHcuuKanus nporecca JUCIeprupoBa’Hus: yJIbTPa3ByKOBOE U JIEKTPOUCKPOBOE, ITPU IMOMOIIHU YJAPHBIX
BOJIH Y HU3KOTEMIIEPATypPHOM IJ1a3MBl.

2. [NonyuyeHust HAHOYACTULL KOH/IEHCALIMEN (CHU3Y - BBEPX)

IMpyHIMI cHU3Y ? BBEpX O3HAUaeT MOJIyYeHHe HAaHOYaCTUI 13 MoJieKyJl. OcCOOEHHOCTH OCHOBHBIX KOH/IEHCAIIMOHHBIX
CIIOCOOOB: XMIKOCTHOE BOCCTAHOBJIEHHE, PAJUOJIN3, IUIa3MeHHOe HambuleHne. CTaauu npouecca Moly4YeH!s] HAHOYACTHL TIPH
HIOMOLIY MOJIEKYJIIpHOrO HapaiuBanus. Kpucranmsanus u3 pactBopa. OcoOeHHOCTH 30JIb-Tellb Iepexoa v dJeMeHTapHble
aKThl 3TOTO Mpoliecca.

3 Metonpl onpefesieHrst pa3Mepa HAaHOYACTHIL ¥ UCCIIEJOBAHHS COCTOSIHUS MOBEPXHOCTU
Ckanupyioias 1 IpocBeuuBalonias 3JIeKTpoHHasi MUKpockonusi. PaccesiHue cBeta.

SAEKTPOHHBH
Crpanuna 5 u3 13. Il YHHBEPCHTET
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CKaHI/IpyIOI_[IaH TYHHEJIbHAA U aTOMHad CUJIOBasi MUKPOCKOIINA. ,HI/ICI)paKHI/IH PEHTTEHOBCKHX queﬁ U1 3JIEKTPOHOB. HpI/IHI_lI/Il'[bI
pa60T1>1 CKaHMPYIOIUX 30HAOBBIX HpI/I60pOB.

Tema 4. IloBepxXHOCTHDIE SIBJIEHUS
1 Ancop6brms

Biusiaue n30bITKA HOBCpXHOCTHOﬁ DHEPIrvr Ha a)lCOp6LII/IIO. IloBbiieHHast a)lCOp6IlI/IOHHa$I AaKTUBHOCTb HAHOYACTHUI 1
S3HAYUTEJIbHO aIICOp6LII/IOHHa$I €MKOCTh. Y BeJIMUeHe CKOpOCTH a)lCOp6LII/IOHH01"0 Imporiiecca. 3aBHUCUMOCTD a,IlCOp6L[I/IOHHOFO
IMOTEHIKMAJIa OT pazMepa YaCTUII. M3mMeHeHue CBOMCTB TMOBEPXHOCTHU HAHOYACTHI] B pE3YJIbTATE a;lcop6upm.

Karanutuyeckas ak THBHOCTh HAHOYACTHIL U CBSI3b €€ ¢ M30bITKOM MIOBEPXHOCT-HOM SHepruu. [IpruMeHeHrne HaHOYACTHII /TSt
YUCTKU BOZBIL.
2 Anresus

[Ipu4mHBI TOBBIIEHHON a/re3uy HAHOYACTHIL. BinsiHre M30bITKa MOBEPXHOCTHOM SHEPTUM Ha a[Ire3MOHHOE B3aUMOJICHCTBUE.
DKcneprUMeHTaIbHOE OIPe/IeNIeHNe CUJIbl aAT€3UN HAHOYACTULL ITyTEM MOAEIUPOBAHUS U B CONIOCTABJICHUY C CUJION TPEHUSI.

PacuerHble 3Ha4eHns cuit ajnre3nu o teopun depsiruHa ? Mioepa ? Tonoposa (JIMT). CBs3b cuiibl aare3un ¢ paBHOBECHON
paboToli afare3uy 1 MOBEPXHOCTHBIM HATSKEHUEM.

Anre3ust HaHOKaIe b U 0OCOOGHHOCTH CMayMBaHUs UMH. Y paBHeHUs1 FOHra 1 HaHOKane b. 3aBUCUMOCTb KPaeBoro yIjia OT
pa3Mepa HaHOKaIeb. Bo3MokKHOCTb pacyeTa 3Toi 3aBUCUMOCTH. COIOCTABICHUE SKCIEPUMEHTAIBHBIX JaHHBIX M PACYETHBIX
IO 3HAYEHMIO KPaeBOro y3/1a HAaHOpa3MepHBIX Karlesb. JInHeiHoe HaTskeHne HaHOKaIes b ¥ TOPM30HTAIbHAS CHIIa,
NpUIOKeHHas Tpex(a3oBoMy KOHTakTy. CMayMBaHMe HUTEH HAHOKAIUIIMH U TOHKOH YIIpyroi rieHku. KuHeTrnka pactekanus
HaHOKareJb.

Tema 5. Hano4acTHIBI KaK BHICOKOHCIIEP CHBIE CHCTEMBI
1 Oco6eHHOCTH MOJIEKYJISIPHO ? KHHETUYECKUX CBOMCTB

Huddysuss. OcHOBHBIE 3aKOHOMEPHOCTH M MaTeMaTHYeCK1e BHIPAXEHHs, U ee onpeeseHne. KommyectBeHHas 0cOOEHHOCTD
I dy3ur HAHOYACTHIL B OTJIMYKE OT MOHHOHN U MOJIEKYJISIPHOM.

Tpu Buna nuddy3un B OTHOIEHUN KPUCTATUTMUSCKUX HAHOYACTHII: MEKKPHUCTAJI-TIMUECKasl, TOBEPXHOCTHASI M Ha TPAHUIIC
JWICTIEpCHOM (ha3bl U JUCTIepCHOHHON cpefibl. COOTHOIIICHUE MEX/y HUMH B 3aBUCHMOCTH OT CBOMCTB HAHOYACTHII.
OcobenHocTH miporiecca auddy3un st aMOpHBIX HAHOYACTHII.

BpoyHOBCKOe BIKeHUE ? IPHUYMHBI U orpejieieHre ero 3hdekTuBHOCTH. CBsA3b OPOYHOBCKOTO JBUKEHHSI CO CBOMCTBAMU
HAHOYACTUII, TUCIIEPCUOHHON CPE/Ibl ¥ MX B3aNMHOTO BIIMSTHHMS.

Ocmoc ? npuyuHs! U cegctBusa. OcMOTHUYECKOE JaBJIeHNe U ero MaTeMaThueckoe BelpakeHue. OcoOeHHOCTH ocMoca
HAHOYACTUII M Yepe3 MeMOpaHbl, IMeIoIIrie HAHOpa3MepHBIE TIOPHI.
2 DIEeKTPOKUHETUYECKUE CBOWCTRA.

OcoOEeHHOCTH CTPYKTYPHI IBOMHOTO 3J1eKTprdeckoro cios (JI9C) ¢ yueToM JUCKPETHOCTH KPUCTAJUIMYECKON TIOBEPXHOCTH
HaHoyacTull. CoM3MepuMOCTb aICOPOUMOHHON U 0coOeHHO nuddy3HbIX yactedt [JIC ¢ pasMepamu caMUX HAHOYACTHI.

BozpeiicTBue 37eKTpUYECKOro MO B XO/Ie MepeMelleHs] HAHOYACTHII.

[IposiBneHne TEKTPOKMHETHYECKIX SBJICHUI B HAHOPa3MEPHBIX Kammuisipax. Bsanmaoe BmmstHue Ha cTpyKTypy AIC pagmyca
KamwUISIPOB U pa3Mepa HAHOYACTHII.

3 Onrryeckye cBOMCTBA.

BriusHue qUCKpeTHON KPUCTAUTMUECKOM CTPYKTYPBl HAHOYACTHI] HA paccesiHue U NorJjomeHne ceeta. ONTuvecKkue CBOMCTBA B
3aBHCHMOCTH OT pa3Mepa HaHovacTull. OTKJIOHeHHe oT 3akoHa Byrepa-Jlambepra-bepa npu npoltyckaHuu cBeTa 4epes CIoi
HAaHOYACTHII.

Tema 6. O0beMHBIE CBOMICTBA HAHOYACTHI]

1 YcToiunBOCTb.

JIBa Bu/Ia yCTOMYMBOCTY HAHOYACTHI] ? arperaTBHAS U CeIMMEHTAlMOHHAs. BO3MOKHO 00pa30BaHUE CUCTEM C
(bvKCHPOBaHHBIM MOJIOKEHUEM HAHOYACTHIL B MATpUIie, nojuMepHoi. CTpyKTypbl 00pa3yloTcsi U3 HAHOUACTHII.

OCoOEHHOCTH CEAMMEHTAIIMOHHOM M arperaTMBHOM YCTOMYMBOCTH B skUAKOH cpene. OTkioHeHue ot Teopuun JJIPO u
0COOEHHOCTU PACKJIMHUBAIOLIETO JABJICHUS C yYETOM TOr0, YTO PaJilyC HAHOYACTUL] MOKET OBITh MEHbIIIE TOJILEHbI IPOCTIONKH
MEXKIY YaCTULIAMHU.

Pacuer 9HEPIrur MEXKXMOJICKYJIAPHOTI O BSaHMOﬂCﬁCTBHH B 3aBUCUMOCTH OT OTHO-IIECHUA MEKY panyCOM HAHOYACTULl U
HpOCIIOfIKH MEXKAY HUMU. OcobeHHocTu OIpeneJeHNA KOHCTAHTbI FaMaKepa. CHixeHre YHEPIrur MEXKMOJICKYJIAAPHOT O
BSaH-MOHCﬁCTBHH C YMEHbIIEHNUEM PA3MEPOB HAHOYACTULIL.

SAEKTPOHHBH
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Pacuer BHCKTpOCTaTI/I‘{CCKOﬁ KOMITOHEHTbI PACKJIMHUBAIOMIETO JABJICHUA C YY€-TOM NEPEKPBITUA HBOﬁHLIX QJICKTPUIECKUX
CJIOEB. AFpCFaTI/IBHaH HeYCTOIZQHBOCTL. CBs3b JIEKTPOKUHETUYCCKUX SIBJICHWH C BEJIMYMHOMN 3€Ta ? noTeHuuasia.
KOEIFyI[fI-L[I/If{ 1 HapyluieHue aneFaTI/IBHOﬁ u Ce)lI/IMeHTaI_II/IOHHOﬁ YCTOIZQHBOCTH. 3aBUCHUMOCTb ITHX MMponeccoB OT CBOWCTB
HaHOYaCTUILl paCTBOPUTEIIA U BHEHIHETO BO3I{CﬁCTBHH.

2 CTpyKTypHO-MEXaHUYECKUE CBOMCTBA

CTpyKTYpHO ? MEXaHMYECKHE CBOMCTBA OTAEIbHBIX HAHOYACTHI (TBEPAOCTh, IPOYHOCTD U JIP.) ¥ MAcChl U3 HAHOYACTHII.
CBOGOIHOAMCIIEPCHBIE M CBA3HOAMCIIEPC-Hble HAHOCHCTEMBI. OCOOEHHOCTH CTPYKTYPHUPOBAHHBIX CBS3HOAMCIIEPCHBIX
HaHoYa-CTHL. CHUCTEMBI, CIIOCOOHBIE TeUb U 00JIa1AI0NIHE POYHOCTHIO H YIIPYTOCTBIO.

Ipenen TekydyecTy CBA3HOMUCIICPCHBIX CHCTeM. Pacuer mpejiena TeKydecTH 1o 3akoHy Xosuia ? [Terya. 3aBUCHMOCTD Hpejierna
TEKY4YeCTH OT pa3Mepa HaHOYACTHIT ¥ UX TBepaocTu. OlieHKa YIPYTUX CBOMCTB HAHOYACTHI] ITpH oMoty MoayJist FOHra u
MopyJist ciBura. [IprIrHBI 3HAYMTEILHOTO TIOBBIICHHS] YIIPYTUX M MIPOYHOCTHBIX CBOMCTB HAHOYACTHI] IO CPABHEHUIO C
OOBIYHBIMYA CUCTEMAMHU.

3 CaMOnpoK3BOJIbHO 00Pa3yIoIINecs: HAHOCUCTEMbI

HpHMbIC u 06paTHbI€ MULECIIBI. Kunernka 06pa3OBaHI/IH MULICIIIL. OcobeHHocTi CTPYKTYPbI MULIEJUIBI KAK KOMIIJIIEKCA
)I(I/IL[KOO6p213HbIX " TBEPAbIX TEJI.

Ancopoumonnsie cion [TAB Ha noBepxHocTH paznena da3. OOpa3oBaHuUs CTPYK-TYpHO 7 MEXaHUUECKOro Oapbepa B
ancopOIMoHHBIX ciostx [TAB. Bo3aMOXHOCTE 00-pa3oBaHUs JIOKAILHON KOHIIEHTPAIMK U OCTPOBKOBOM HAHOpa3MEepPHOMN
ctpyktypbl ITAB. Kosbita JIn3seranra 3a cuet BhIMafieHUs] TBEPIBIX OCATKOB U 00pa30BaHKs HAHOYACTHII.

Tema 7. PazmepHnblii 3¢ (peKT u ero nposiBjaeHus

PasmepHsiii 3¢ekT u ero nposieieHus. [IpuHATO pa3muyaTh Ba TUMA pa3MepHBIX I(PPEKTOB: COOCTBEHHBIH, WIH
BHYTPEHHUH, ¥ BHEIIHUIA. BHyTpeHHUI pa3MepHbIil 3 PeKT CBsA3aH Co

crienn(pUIEeCKUMHI U3MEHEHUSIMA B OOBEMHBIX M IOBEPXHOCTHBIX CBOWCTBAaX KaK

VMHIVBUYaJIbHBIX YaCTHUL], TAK ¥ MOJTyYaeMbIX B PE3YJIbTATE UX CAMOOPTaHU3ALIIN

ancamb6seii. Buemnuit achdekT sBisieTcst pa3MepHO 3aBUCHMbBIM OTBETOM Ha

BHEIIIHee T10J1e, He 3aBUCUMBIM OT BHYTpeHHero 3¢ deKTa.

Tema 8. IlpakTHyeckoe NpUMeHeHNEe HAHOYACTHII

IIpakTuueckoe npumeHenue HaHoyacTull. C yMeHbIIIEHUEM Pa3MepOB KPUCTALIIUTOB 10 HAHOMETPOB CYILIECTBEHHO
M3MEHSIIOTCS MX He TOJIbKO (pu3ndeckue, HO U XUMUUECKHE CBOMCTBA (B YaCTHOCTH, KaTAIMTUYECKAsl aKTUBHOCTD), AIPKUM
MIPUMEPOM Yero MOKET CIIy:KUTh ToBeJieHre 30510Ta. O4eHb MHTEPECHbIE MEPCIIEKTUBBI MIEPE/] UCCIIeIOBATENSAMU OTKPHIBAIOT
TaKXke 3HAYUTE IbHbIE U3MEHEHHSI MarHUTHBIX CBOIMCTB BEIIECTBA IIPH MEpexo/ie K HaHOMAacIITadaM, MO3BOJIAIIINE Jake
HaJIeSIThCS1 HA BO3MOXKHOCTh CO3JJaHUSI TaK Ha3bIBa€MBIX CyreprnapaMarieTukoB. CyrneprnapaMarHuTHble HAHOYACTHUIIBI B
OTCYTCTBHME MarHUTHOTO TIOJISI U TIPH TEMIIEPaTypax Belllle TOUKK Kiopu BeayT ceOst MogqoOHO OOBIYHBIM MAarHETUKAM, TO €CTh UX
MarHMTHbIE MOMEHTHI PACTIONAraloTCs Cy4ailHO, OJJHAKO MPH HAJIOKEHUM BHEIIIHETO MOJIs1 OHU JIETKO ""BBICTPAUBAIOTCA" BIOJb
10141, CO3/1aBasd MOILHBIN OO MarHUTHLIA MOMEHT.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€CIEeUYeHHS UIA CAMOCTOSITEJbHOM Pa60ThHI 00yJarommIXcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS MO 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HernocpeacTBeHHOro yuactust. CamocrosTenbHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTeNbHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/IEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMoCTOsITENbHOM paboThl 00Y4YaIoIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aHKs1, HATIpaBJIEHHbIE Ha 3aKPETUICHNE 3HAHWI M OTPabOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITEbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypOil M SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

INopsiok opraHU3aLUK 1 OCYIECTBICHH S 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickoit @eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBHU3ALNN
CaMOCTOSITENIbHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

SAEKTPOHHBH
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

http://www.nanojournal.ru/ - http://www.nanojournal.ru/

http://www.nanometer.ru - http://www.nanometer.ru

http://www.nano-technology.org - http://www.nano-technology.org

Komnongnas xumus. Kadenpa komnongnon xumun. PXTY um. I V1. Mengeneesa - http://colloid.distant.ru/

VueOHble MaTepUalibl 0 KOJUIOMJHOW XUMUH. XUMuueckuil (pakynprer MI'Y. -
http://www.chem.msu.ru/rus/teaching/colloid.html

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B Xoy1e IeKIIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHKeE yuyeOHoro Marepuasa. ObpamiaTh BHUMaHHe

Ha KaTeropuu, popMyJIMpoOBKH, PaCKpHIBAIOIINE COEepPKaHNe TeX WM UHBIX SIBJICHUHA 1 IIPOIIECCOB, Hay4YHBIE
BBIBOZIBI M TIPAKTUYECKHE PEKOMEH/IAINH, TIOJIOKUTENBHBII OMBIT B OPaTOPCKOM HCKYCCTBE.

JKenarenpHO OCTaBUTH B pabOUYMX KOHCIIEKTAX MOJIsl, HA KOTOPBIX JeJIaTh TOMETKH U3 PeKOMEH/I0BaHHON
JIMTEpaTypHl, JAOTIOJHSIONIYE MaTeprasl MPOCIYIIAaHHOH JIEKLINH, a TAKXKe IM0JYePKUBAIOLIHE 0COOYI0 BaXXHOCTb TEX
VIV MHBIX TEOPETHUYECKHUX MOJIOKEHUH. 3a1aBaTh MPENoIaBaTesio yTOYHSIIONINE BOIIPOCH! C LIEJIbIO ySICHEHHSI
TEOPETUUECKHX TOJIOKEHHUH, Pa3peIleH s CIIOPHBIX CUTYalH.

[IpocMoTpHTE KOHCIIEKT Cpa3y Mocje 3aHATHIA, OTMEThTE MaTeprasl KOHCIIEKTa JIEKIMI, KOTOPBIN BbI3bIBAET
3aTpyAHEeHus i NoHMMaHusl. [lonbITaiiTech HATH OTBETHI HA 3aTPYJHUTEIBHBIE BOTIPOCHI, UCTIONB3Y S
peKoMeH IyeMylo uTepaTypy. Ecim camocrosiTesbHO He yaanock pa3obpaThesi B MaTepuae, chopMyIMpyiTe
BOIPOCH! ¥ 0OPaTHTECH 32 IIOMOIIBIO K ITPETIOAABATEII0 HA KOHCYJIbTAIIMH WM OJIVKadIIen JISKIUH.
PerysnsipHo oTBOMTE BpeMs [IsI IOBTOPEHMSI ITPOH/IEHHOTO MaTepyala, IpoBepsisl CBOW 3HAHUSI, YMEHHS 1
HaBBIKM 110 KOHTPOJIbHBIM BOIPOCAM.

IMPaKTUYIECKUE
3aHATHA

[IpakTyeckue 3aHATUS MPOXOAAT B (pOpMe CEMHHAPOB ? TUCKYCCHI.

JMcKycerst - MeToJ] aKTHUBHOTO BKJIIOUEHHsI 00yJaeMbIX B KOJUIEKTUBHBIN MOMCK MCTHHbI, TOBBIIAIOIHMI
MHTEHCUBHOCTH U 3(peKTUBHOCTh yueOHOro nporecca. OHa TpeOyeT OT CTY/ISHTOB HATIPSKEHHON
CaMOCTOSITEJILHOI pabOTHI, POKAAET Yy KAKIOrO U3 HUX MOTPEOHOCTh BBICKAa3aTh COOCTBEHHYIO TOUKY 3pEHHsI, CBOE
MHEHHE IO 00CYKIaeMOMY BOIIPOCY.

CryJeHTbl 3apaHee rOTOBATCS K MPAKTUYECKUM 3aHATHSM B (hOpMe AUCKYCCHH 0 TeMaM, OObsIBICHHBIM
TIpernoiaBaTeseM.

Hauwnnaetcs cemuHap B hopMe JUICKYCCHH CO BCTYNMTEIBHOTO CJIOBA TperoaaBarens (5-7 MUH.), B KOTOPOM
03BYYHMBAETCS TEMa CEMHUHapa, 0OpalaeTcsi BHUMaHKUE Ha Y3JIOBbIe IIPOOJIEMBI TSl 0OCYKICHHSI, YKa3hIBAETCS
TIOPSIJIOK MIPOBE/ICHNS 3aHSTHSI.

BaskHel1e 4acTblo CEMUHAPCKOTO 3aHATHUSA sIBJIsieTcs1 00cyxaeHue Bonpocos. [Ipenopasatesns, chopmyampoBas
TIEPBBIA BOIPOC, TpeIaraeT BRICTYIHTh kKeaonwM. D(PGEeKTHBHOCTh CEMUHAPA BO MHOTOM 3aBHCHUT OT
CofiepKaHus1 BBICTYIUICHUI CTYAEHTOB.

B xone cemuHapa BaxHO, YTOOBI CTYACHTHl BHUMATEJIBHO CIYLIAIN U KPUTUYECKU OLIEHUBAIN BBICTYIUICHHS
ToBapuIel. PykoBoauTeno ceMuHapa He clieyeT cpa3y Mocje BbICTYIUICHUS CTY/IeHTa eaTh My 3aMedaHusl.
Jlydine mpefocTaBUTh 3Ty BO3MOKHOCTb CAMUM yYaCTHUKaM CEMHHAPCKOTO 3aHSTHS.

BaskHBIM 3JIeMEHTOM CEMUHAPCKOTO 3aHATHUS SIBJISIETCS 3aKJIIOUUTEIbHOE CIIOBO npenogasartess. OHO MOXKeT ObITh
Kak OOIIMM B KOHIIE CEMHHApa, TAK ¥ YaCTHBIM - TIOC/Ie 00CY:KIEHHsI OTAEIbHOr0o BOIpOca IUIaHa ceMHHapa. B
3aKJIIOYMTEILHOM CJIOBE B KOHIIE CEMHMHApa MPenoJaBaTelb:

1) naet oOIIyIO OLIEHKY 3aHATHUSA (YPOBEHb OATOTOBIEHHOCTH 00yJaeMbIX K CEMUHAPY, aKTUBHOCTb YYACTHHKOB,
CTeIeHb YCBOSHUS MPoOJIeM);

2) OCYLIECTBIISIET aHAJIU3 U OLIEHKY BBICTYIUIEHHH, COOM0as IPU STOM OOBbEKTUBHOCTb U UCKITIOUHUTENIBHYIO
KOPPEKTHOCTb;

3) KpaTKO pacKpbIBaeT BOIPOCHI, He TIOJIyYHBIIME IITyOOKOrO OCBEIIEHHUs Ha CEeMUHAPE;

4) naet 3aJaHKe HA JaJIbHEHINyI0 padoTy.

JrcKycerst Ha ceMUHape 0JDKHA OBITh J0OPOKeNaTeIbHOM 1 KOPPEKTHOW. Ee yJacTHUKY TOJIKHBI TIPOSIBIIATD
MIPUHLUNUAIIBHOCTD U NOCJIEJOBATEIBHOCTD B CYK/IEHUSX, OTBETCTBEHHOCTD 3a CBOE BBICTYIIEHHE, UTO
BBIPAXaeTCs B HAYYHON BECOMOCTH 3aMEYaHUI ¥ KOHTPAPTyMEHTOB, COJEPKAaTeIbHOCTH BbIPaKaeMOM MBICIIH,
TOYHOCTH B OIPE/IC/ICHUH TIOHSITHH.

€aMocCTOsI-
TeJIbHas paboTa

[InannpoBaHue BpeMeH! HA CAaMOCTOSITEIbHYIO padoTy, HEOOXOMMOT0O Ha N3yYeHHe HACTOSIIIEH AMCIUIIINHEL,
CTyJEHTaM JIy4llle BCEro OCYLIECTBIIATh Ha BECh CEMECTP, IIpeAycMaTpUBasi IPU ITOM PEryJisipHOe MOBTOPEHUE
TMIpO¥iIeHHOTO MaTepuaia. Marepuai, 3aKOHCIEKTUPOBAHHBIA Ha JIEKIMSAX, HEOOXOIMUMO PEryJIsipHO JOTIOJHSTh
CBEIECHUSIMH U3 JINTEPATYPHBIX NCTOYHUKOB, TPEACTAaBIEHHBIX B paboueli nmporpamme nuctuiuiiasl 'KomnonaHbie
HAHOCHCTEMBI: MOJTyuyeHue, cBoicTBa'. I1o ka0 U3 TeM sl cCaMOCTOSITEIbHOTO U3yUeHU s, TPUBE/ICHHBIX B
paboueil mporpaMme AMCHHIUIMHEL, ClIe/lyeT CHavasa IpOYuTaTh PEKOMEHOBAHHYIO JIUTEPATypy U MpH
HEOOXOUMOCTH COCTABHUTh KPATKUI KOHCIIEKT OCHOBHBIX ITOJIOKEHHI, TEPMIHOB, CBEJICHU, TPeOYIOINX
3aMOMHHAHUA U SBJISIONIMXCS OCHOBOIOJIATAOIMMY B 3TOI TeMe U JAJIs1 OCBOEHHUsI TIOCTIEAYIOINX Pa3/IesioB
Kypca.

V3zydaemblit MaTepyal clie[yeT 3aHOCUTDb B pabOdyIo TETpa/ib B BUJie KOHCIIEKTA, BKIIOYAIOIIEro KpaTKoe
TI0CJIeJOBaTeNIbHOE U3JI0KEeHNe HanboJiee BaKHO MH(OpMalK: HOBbIE TEPMUHBI, JaThl, IMEHA YUEHBIX U UX
JOCTHAKEHHs U T.1. Bo Beex cilydasx, Korga MaTepHal IMoAIaeTcs CUCTEMaTH3aliHY, MOJIE3HO COCTABIIATh CXEMBI U
TaOJINILIBI, 'CBEpPTHIBast MH(OPMAIHMIO B YIOOHYIO, KOMIIAKTHYIO (hOpMY.

CocrapJjieHUe KOHCIIEKTOB, 0OCOOEHHO B (hopMe TaOJINLL, CXeM, OIIOPHBIX CUTHAJIOB, CLIOCOOCTBYET 3(h(peKTUBHOMY
3alIOMHHAHUIO U3yYEHHOTO MaTepralia, IIOCKOJIbKY 3[€Ch MPUBJIEKAETCS JIOTMIECKOE 3alIOMUHAHUE U
HCTIOJIB3YIOTCS 3PUTEIIbHBIN U IBUTATEIIbHBII THUITBI TAMSATH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

9K3aMCH

IToaroroBka CTYACHTOB K 9K3aMEHY (3aquy) BKJIIOYACT TpU CTAAUU:
CaMOCTOATEIbHAA pa60Ta B TCUCHUEC y'{e6H0ro roga (ceMeCTpa);
HENOCPEACTBEHHAA MMOAIOTOBKA B IHU, NPEAIICCTBYIOIUE IK3aMEHY (3aquy);
NOATrOTOBKA K OTBETY Ha BOIPOCHI, COACPKAIIUECA B ouere.

HOHFOTOBKy K 9K3aMEHY (321‘-[6Ty) HeOGXOHI/IMO uenecoo6pa3H0 Ha4aTb C IJIAHUPOBAHUA U nou6opa
HOPMATHUBHO-ITPABOBBIX UICTOYHUKOB U JIMTEPATYPHI. Hpemne BCEro CJIEAYET BHUMATEJIbHO NEPEUNTATD yqe6Hy10
nporpaMmmy U nporpaMMHbI€ BOITPOCHI [JIA ITIOATOTOBKU K 9K3aMEHY (3aquy), YTOOBI BBIJCJINTh U3 HUX HAUMCHEE
3HAaKOMBIEC. Ilaﬂee JOJIKEH CJIEAOBATH ITAIl TIOBTOPEHWA BCETO IMMPOIrpaMMHOI0 MaTepuraia. Ha 9Ty pa60Ty
HCHCCOO6pa3HO OTBECTH 6OHI)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 (3aqu). Te3uch OTBETOB Ha HaUOOJIEE CIIOKHBIE BOITPOCHI KEJIATCJIbHO 3allUCaTh, TaK KaK. B IIpoLecce
3alMCH BKJIIOYAIOTCA JONOJHUTEIbHBIE MOTOPHBIC PECYPCHI IaMATH.

IpeioxkeHHast METOIMKA HETTOCPEACTBEHHO! MOJITOTOBKY K 3aYeTy MOXKeT OBITh ¥ M3MeHeHa. Tak, s
CTYJICHTOB, KOTOPHIE CUUTAIOT, YTO OHU YCBOWJIM IPOTPAMMHBIA MaTeprall B IIOJTHOM 00beMe U YBEPEHBI B
TIPOYHOCTH CBOUX 3HAHWI, JIOCTATOYHO OErIoro MOBTOPEHUs yueOHOro Matepuaia. OCHOBHOE BpeMsi OHA MOTYT
YIENUTh YTITyOJICHHOMY U3yUSHHUIO OT/IEIbHBIX, HAMOOJIee CII0KHBIX, IUCKYCCUOHHBIX MPOOJIeM.

Jlureparypa 1151 MOATOTOBKY K 9K3aMeHy (3a4eTy) OObIYHO peKOMeHayeTcs peroaaBaresieM. OHa TakKe MOXeT
OBITh YKa3aHa B IPOrpaMMe Kypca U y4eOHO-METOAMIECKIX MOCOOUSIX.

OJIHO3HAYHO CKa3aTh, KAKUM UMEHHO YYeOHMKOM HYXHO IT0JIb30BaThCs [Is TIOJITOTOBKH K 9K3aMeHy (3a4ery),
HeJb3s1, TOTOMY UTO Y4eOHMKHM MHUIIYTCs Pa3HBIMU aBTOPaMH, NIPEJICTABIISIONIMMY CBOIO, MHOTA OTJIMYHYIO OT
JPYTUX, TOUKY 3pEHHs 110 Pa3IMYHbIM HayYHBIM IpoOieMam. [1oaToMy asist moHOTH y4eOHOM nH(pOpMaInH U ee
CpaBHEHUs JIy4Ille MCI0JIb30BaTh HE MEHee /IByX Y4eOHHKOB (y4eOHBIX rocobuit). CTy/ieHT caM BIpaBe
TIPU/IEPKUBATHCS JII0OOW M3 MPEJICTABJICHHBIX B yUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM npobiieMe (B TOM uuciie
OTJINYHOM OT MO3UIMY TTpeNo/iaBaTesis), HO PH yCIOBUM JI0CTaTOYHON Hay4yHOW aprymeHTarmu. Haubomee
OIITUMAJIbHBI JIJIs TOATOTOBKHM K 9K3aMeHy (3a4eTy) yUYeOHUKH U yueOHbIe TOCOOUS 10 SKOJIOTMYECKOMY TIpaBy,
peKOMeH 10BaHHble MUHHCTEPCTBOM 00pa30BaHMs U HAYKH.

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

OCHOBHBIM MCTOYHUKOM TIOJITOTOBKH K 9K3aMeHY (3a4eTy) sABJISAETCS KOHCIEKT JIEKIMi. YYeOHbli MaTepua B
JIEKIIUM JIAETCS B CUCTEMATU3UPOBAHHOM BH/[IE, OCHOBHbIE €0 MOJIOKEHUS! AETATU3UPYIOTCSI, TIOKPEIUISIOTCS
COBpEMEHHBIMH (DAaKTaAMHU U HOPMATUBHOM UH(OpMAIIUEl, KOTOPhIE B CUJTy HOBU3HBI, BO3MOKHO, €Ille He BOIILIU B
OIy0OJIMKOBAaHHBIE MIEYaTHbIE UCTOYHUKH. [IpaBUIbHO COCTABJIEHHBIA KOHCIIEKT JIEKIIUN COAEPKUT TOT
ONTUMAJIbHBIN 00beM HHGOPMAIIMH, Ha OCHOBE KOTOPOTO CTYJEHT CMOXKET MPEJICTABUTH ceOe BeCh YUeOHbII
Marepual.

CneuyeT TOYHO 3alIOMUHATb TEPMUHDbI U KATETOPUH, ITIOCKOJIbKY B UX OIPEACTICHUAX COACPKATCA IPU3HAKHU,
TO3BOJIAIOIIUE YACHUTD UX CYIITHOCTb U OTJIMYUTD 9TU MOHATHUA OT APYTrUX.

B X0€ MOATOTOBKHU K 9K3aMEHY (Baquy) CTyJACHTaM HCO6X0)II/IMO 06pau1aTb BHMMAHHWE HE TOJIbKO Ha YPOBEHb
3allOMHMHaHuA, HO U Ha CTCIICHb ITIOHUMAaHU A KaTCFOpI/Iﬁ " pE€aJIbHBIX OPUANYCCKHUX HpO6J’IeM. A sT0 OOCTUTaCTCA
HE MPOCTBIM 3ayUYMBAHHEM, a YCBOCHUEM MMPOYHBIX, CUCTEMATU3NUPOBAHHBIX 3HaHPIﬁ, AHAJIMTUYCCKUM
MBIIIICHUEM. CJ'IGIIOBEITCJ'II)HO, HENOCPEACTBEHHAA IOAIOTOBKA K 9K3aMEHY (33‘{6Ty) JOJIKHA B pa3yMHbBIX
nponopuusAx co4YeTaTtb U 3aliOMUHAHNE, U TIOHUMAaHUE IIPOrpaMMHOI'0 MaTepuraJia.

B sror NnepruoJ MmoJI€3HbIM MOKET ObITh O6IJ_ICHI/IC CTYJACHTOB C MperogaBaTe/iAMu 110 JUCHUIIIMHE Ha I'PYHIIOBBIX U
WHOUWBUAYAJIbHBIX KOHCYJIbTAlIUAX.

10. Tlepeyenp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLIECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 k pabovelt mporpaMMe TUCITUTUIAHBL (MOIYJIS).
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KomrbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.

MyabTUMeaniHAS ay AUTOPHSI.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC JUCTAHIIMOHHBIX 06paSOBaTeJ’[LHbIX TEXHOJIOTUI 1A Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHumsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C npernojaBarejieM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BaHbI 151 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPI§[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/I${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B coorBerctBrr ¢ TpedoBaHusaMu PI'OC BO u yueOHbIM 11aHoM 110 Harpasiienuio 04.04.01 "Xumus" n
porp p y p
MarucTepckoi nporpamme "OpraHudeckasi, 3JIeMEHTOOpraHn4ecKasi 1 MeAULMHCKAass XUMUS'".
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OcHoBHas JuTepaTtypa:

1.0cHoBbl HaHoTexHOoruy: yueOHuk / H. T. Ky3nenos, B. M. HoBotopues, B. A. XKa6pes, B. 1. MapronuH ; xynoxxuk U. E.
Mapes. - 3-e uzq. - Mocksa : Jlaboparopus 3nanmid, 2021. - 400 c. - ISBN 978-5-906828-26-2. - Tekcr : 3neKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/176415 (nata o6pamenus: 17.05.2021). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Bonkos, B. A. Komnounnas xumusi. [ToBepXHOCTHBIE SIBJICHUSI U JUCTIEPCHBIE CHCTEMBI : yueOHuk / B. A. Boskos. - 2-e u3n.,
ucnp. - Cankt-IlerepOypr : Jlanp, 2021. - 672 c. - ISBN 978-5-8114-1819-0. - TexcT : a5ekTpoHHbIi // JIaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/168830 (nara obpamienus: 17.05.2021). - Pexum
JOCTyMna: Uil aBTOPU3. T0JIb30BaTeel.

3. OpsiukoB, I1. H. DnekTpoHHbIe CBOKCTBA U MTPpUMeHeHre HaHOTPYOOK : MoHorpacdwus / I1. H. IpsiukoB. - 4-¢ uza. - Mocksa :
Jlaboparopus 3Hanwmit, 2020. - 491 c. - ISBN 978-5-00101-842-1. - Tekcr : aneKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEYHAs
cucrema. - URL: https://e.lanbook.com/book/135543

(mara obpamenus: 17.05.2021). - Pexum octyna: Juist aBTOPU3. TOJIb30BATEIIEH.

JomnmoJHUTEILHAS IUTEpATypa:

1. IIpakTHKYM 1O KOJUTOUAHOW XUMuUH : yueOHoe mocodue / M. U. T'envpman, H. B. Kupcanosa, O. B. Kopanesuy, O. B.
Camuesa. - Cankt-IletepOypr : Jlanb, 2021. - 256 c. - ISBN 5-8114-0603-7. - Tekcr : anekTpoHHsIi // Jlass :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/167730 (nata obpammenus:: 17.05.2021). - Pexum
JOCTyIa: 1J1s1 aBTOPU3. NOJIb30BaTEIEH.

2. PycaHoB, A. 1. MutieiooOpa3oBaHie B paCTBOpax MOBEPXHOCTHO-aKTMBHBIX BelllecTB : MOHorpadusi / A. Y. PycaHos, A.
K. IIgkuH. - 2-e u3n., goi. - Cankt-IlerepOypr : Jlaub, 2021. - 612 c. - ISBN 978-5-8114-2126-8. - Tekcr : 271€KTpOHHBI //
Jlans : a1ekTpoHHO-OMOMOTeuHas cucrema. - URL: https://e.lanbook.com/book/168956 (nata obpamenus: 17.05.2021). -
PexuM moctyna: 11s1 aBTOpH3. TOJTb30BaTENeH.
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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 oOpa3oBaTesibHON nporpamme: 2023

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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