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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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[porpammy mucimIuiMHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Bepemaruna A.A. (Kadenpa ¢puzndeckoit xumuy,
Xumudeckuit UHCTUTYT uM. A.M. ByTtieposa), Jana.Vereschagina@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 (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HaTh KJIacCU(UKALMIO U CIOCOOBI MOJTyYeHNs] HAHOKJIACTEPOB U HAHOCTPYKTYP, X CTPYKTYPY M CBOWCTBA; (pU3UUeCcKIe
METOJbl MCCIIEJOBAHMUS HAHOCTPYKTYP; CYIIHOCTh Pa3MepHBIX 3(P(EeKTOB B HAHOXMMHUH; CTPOEHHE U TTPEBpaIliecHNe
TIOBEPXHOCTH MO/ ISCTBUEM a[IcCOPOLIMY 1 KaTaJlN3a; TEPMOANHAMUKY ITOBEPXHOCTH U TIOBEPXHOCTHBIC SIBJICHUSI.

JloKkeH yMeTh:

VMeTh CaMOCTOSTENIBHO BHIOMPATh METOIbl UCCIIEJOBAHNS HAHOOOBEKTOB; OPUEHTUPOBATHCS B COBPEMEHHOMN JIMTEPAType 10
(usnyeckoil XumMUM HaHOKJIACTEPOB, HAHOCTPYKTYP M HAHOMATEPUAJIOB.

JloyKeH BiajeTh:

Branets ocHOBaMu TeopuH (pyHIaMEHTAJIbHBIX Pa3/e/oB XMMHUH.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb U TOTOBHOCTb!

3Hath KJIacCU(UKAIMIO ¥ CITIOCOOBI TTOJTyYeHNsI HAHOKJIACTEPOB ¥ HAHOCTPYKTYP, X CTPYKTYPY 1 CBOMCTBA; (PU3HUUECKHE
METO/IBI KICCJIEIOBAHUS HAHOCTPYKTYP; CYIIHOCTh pa3MepHbIX 3(p(heKTOB B HAHOXUMUM; CTPOEHUE U MPEBpaIleHHe
TIOBEPXHOCTH MO/ ISHCTBUEM a[ICOPOLIMN 1 KaTaJlN3a; TEPMOANHAMUKY ITOBEPXHOCTH U TIOBEPXHOCTHBIE SIBJICHUSI.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HauHast qucnmruivHa (MOayJb) BKodeHa B paszgen "B1.B.JIB.09.04 Nucturumas (MOAyH)" OCHOBHOM NMPOpecCHOHATFHON
oOpazosarenbHol nporpammsl 04.05.01 "®yHgameHTa bHASI U TPUKIaaHast xumust (PyHIaMeHTATIbHASL XUMUSL: MATEePUAITbI
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 110 BbiOopy Yact OTTOIT BO, ¢hopmupyemoit yqyacTHUKaMu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO611ast TPYyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 40 4aca(oB), B ToM umcrie Jekuun - 40 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocTosiTenbHast padoTa - 32 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCUMIUIMHBL: 3a4€T B 7 ceMecTpe.

4. Copep:xanne qQUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIINHE (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

Tema 1. OCHOBHbIE IOHATHS U TEPMUHBI
HAaHOHAYKH U HaHoxumuM. Kiaccudukanus u

1. 7 4 0 0 0 0 0
crocoObl TOYYEeHHsSI HAHOOOBEKTOB.
7 Tema 2. MeToasl UcciieJOBaHUS HAHOOOBEKTOB. 7 4 0 0 0 0 0 6
Tema 3. TloBepXHOCTHbIE SIBJIEHUS U KaTaJU3.
3. |KnacrepHsle Mogeny U pa3MepHbIe 3(DPEKTHL. 7 10 2 0 0 0 0
Tema 4. MonekyJsipHble KJIacTepsl. YTIepOaHbIe
4. [HaHOCTPYKTYpHBI: (pyJutepensl, rpadeH, HaHOTPpYOKu.| 7 12 6 0 0 0 0
Tema 5. Kosutongnele, TBepJOTENbHBIE, MATPUYHbIE
5 |1 CypaMOJIeKy IspHbIE KIIACTePhl U 7 3 4 0 0 0 0 10

HAaHOCTPYKTYPHI. Buonornueckue HAHOOOBEKTHI

42 Conep:xxanue MUCHUILIMHEL (MO Y1) _
Be eﬂaécE8HB%Y&II§8WH‘}E%BME¥WH%M 7 nanoxavuy. Kiacchdpuganup u Qnocoonl @ioayuengs 16

|IHAHO0 0O LEKTOR

Hc &1 IPEANOCHUIKNA BOSHUKHOBEHH S, Tanbl pasBufua. OJHOBYgIE IPHATHNA W TEPMHbI [HAH@HAYKM U HAHOXMMUK: 32
HAaHPTEXHOJIOIUsl, HAHOYACTHULIA, KJIACTeP, HAHOCTPYKTYpPR, HAHOCUCTEMA, HAHOMATEPUAIBL.

HNcropuueckas cripaBka. OCHOBHBIE NPENIOCHIIKY BOZHUKHOBEHU S HAHOCTPYKTYp. OCHOBHBIE 3Talbl BOSHUKHOBEHUS HAYK,
M3y4aloIlluX HAHOCTPYKTYPBIL.

Kraccudukanyss HaHOOOBEKTOB: HAHOKJIACTEPHI, HAHOYACTHLIBI, HAHOCTPYKTYpPBI. CHOCOOBI MO-TyYeHHsI HAHOOOBEKTOB.
MounekyJsipHbIe KIacTephl METaJUIOB. ['a30Bble Ge3UraHaHbIe KJIacTephl, ICTOYHUKH MOJTyYeHHUs M IETeKTHPOBAHHE KIIaCTEPOB.
Kosnounnsle knacrepsl. TBepaoTenbHbIE Ha-HOKJIACTEPhl M HAHOCTPYKTYpPhl. MaTpudHble HaHOKIacTepbl. CynpaMosieKyisipHbie
HaHOCTPYKTYphI. KiactepHsle kpuctaniel u (ysuieputsl. KommnaktnpoBaHHbIe HAHOCUCTEMBI 1 HAHOKOMITO3UTHL. TOH-K1e
HAaHOCTPYKTYpPHUPOBAHHbIE TUIEHKH. Y TJIepOAHbIe HAHOTPYOKH.

Tema 2. MeToapl HccJie JOBAaHUSA HAHO00'LEKTOB.

JudpakiioHHble MEeTOABL: TU(MPAKIIMS NEKTPOHOB, peHTreHorpagus. ITojaessie MeToAbL: MONIe-Bast JEKTPOHHAS U N0JIeBast
MOHHAast MUKpockonus. CKaHUpYIOIas 30H10Basi MUKPOCKOIUS: CKaHU-PYyIoIasl TyHHEJIbHasl, aTOMHO-CHJIOBas U
MarHMTHO-CUJIOBasi MUKpocKonus. [IpocBednBaoias 3j1eK-TpOHHAsE MUKPOCKOIHSA. DIEKTPOHHAS CIIEKTPOCKONUS:
peHTreHoBcKast (potoasiekTpoHHast, Y ® anek-TpoHHas 1 a5ieKTpoHHast Oxe-criekTpockonusi. OnTudeckas 1 KosiedareabHas
crieKTpockonusi. Mec-c6ayapoBcKasi CIeKTpOCKONus1. PaquocnekTpocKOIus: sAepHbIii MArHUTHBIA PE30HaHC, 3JIEKTPOHHBIN
NapaMarHUTHBIA pe30HAHC, MUKPOBOJIHOBAs CIEKTPOCKOIHS.

Tema 3. IloBepxHocTHBIE siBJeHNsI U KaTaau3. Kiacrepubie moaean u pa3mepHbie 3(p g eKThl.

IoBepxHOCTH TBepBIX Tell. [IoBepXHOCTHBIE sIBJICHHSI. ATOMHBIE W MOJIEKYJIIpHBIe opOuTanmi. [IoBepXHOCTh MOHOK PHCTAJIIOB,
HAHOKJIACTEPOB M MOPHCTHIX copOeHTOB. [TpumecHbIe aToMbl. [10-BepXHOCTh METAJUIOB U OKCHIOB METAJUIOB, SJICKTPOHHbBIC U
MarHUTHBIE CBOMCTBA. [I0BepXHOCTHBIE IIEHTPHI KUCJIOTHOTO M OCHOBHOTO TUTIA. SIBJIEHVE aIcOpOIUY, TIPUMEPHI aICOPOIIUIL.
Karanuz. Tunsl KaTaTUTUYECKUX NIPEBPAILIEHHIA.

Xumunueckuit noreHiman. CeodoaHas sHeprust [ n66ca u cBoboaHas sHeprus [ enpmrosnbiia. TepMoIMHAMUKa TOBEPXHOCTH U
MOBEpXHOCTeH pasfena. TepMoarHaAMUKa KPUBOIMHEWHOMN MOBepX-HOCTH. CTPYKTypa MOBEPXHOCTU M MeK(Da3HBIX T'PAHUII.
HyxkJieauusi 1 pocT HAHOKJIACTEPOB B HAHO-TIOPAX BEIECTBA U Ha OCHOBE TBEPAOTEbHBIX PEaKIH.

P a3MEpPHbBIC 9(1)CI)CKTI)I B HAHOHAYKE€ U HAHOTEXHOJIOTUU, MTPUINHBI UX BO3BHUKHOBEHM A, BJIMAHUEC pa3dMeEpa YaCTUIl Ha
q)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie CBOMCTBa BCIICCTBA.
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Mukpockomnudeckast Mmoaesb. TepMmoarnHamuueckasi Mojiesib. KBaHTOBO-cTaTUCTUECKast MOJIENb. KoMIbIOTepHbIE MOJIENH.
DpakTanpHbie Mone . O6onoueuHbie Moaen. CTPYKTypHAst MOJETb.

Hesmnupryeckue 1 Moy3MIMPUYECKHE METOABI PACYETOB, X BO3MOKHOCTH, TPEUMYIIIECTBA U OT PAHUYEHHS.
MogenupoBaHue CTPYKTYpbl HAHOOOBEKTOB. I MOpUIHBIE METO/IbI KBAHTOBOI MEXaHH-KH / MOJIEKYJISIPHON MEXaHUKH.

Tema 4. MoJieKyJsipHbIe KJIACTEPbl. YIJIepoaHble HAHOCTPYKTYPhI: pyjuiepeHbl, rpadeH, HAHOTPYOKH.

Kiaccudukanus kiacTepoB: KJacTepsl EJ0YHbIX METAJIOB, ATIOMUHUSA U PTYTH, METAJIOB U OKCUAOB METAJLIOB, KJIACTEPhI
NEePeXOJHBIX METAIJIOB, YIJIEPOIHbIE KJIacTephl U (pyJUIepeHbl, BaH-Aep-BaallbCOBbI KJIacTepsl. B3auMocBsA3b CTpoeHus U
9JIEKTPOHHBIX ¥ MAarHUTHBIX CBOMCTB. TOMOI0O-TMYECKOE COOTBETCTBHE MEK/y CTPOSHUEM KJIACTEPHBIX COEJUHEHUI MEeTaJUIOB U
MOJIUIAPUYECKUX COeAMHEHUI HeMeTaJu10B. HeliTpasibHble U MOJI0KUTESbHO 3apsiKEHHbIE KJIACTePbl HHEPTHBIX I'a30B.
OCoOEHHOCTH CTPOEHMSI M CBOMCTBA KJIACTEPOB MHEPTHBIX ra3oB. [loreHuman Jlennapaa-/IxoHca, MOJeIMPOBaHUE OCHOBHOTO
cocrosiHus. CTpyKTypa KJ1acTepoB Majblx MoJieKy.l. IIpuMmepsl KjlacTepoB ¢ BaH-/1€p-BaajbCOBBIMU U BOJOPOAHBIMU CBSA3SIMU.
HccnenoBanue 3J€KTPOHHON CTPYKTYPBI, Pac-4eTHbIE METO/IBI.

Vrneponusie kiractepbl. OcoOeHHOCTH HaHOYTIIepoaa. PyiiepeHsl: OTKPHITHE U HOJIyYeHHe, MEXaHN3M 00pa30BaHus,
CTpoeHHe, (Pr3nIecKre 1 XUMUIECKHe CBOMCTBA. DHI03ApaJIbHBIE U 9K30-3/IpaibHble (pysuiepensl. PysuiepeHsl 3aMeeHus.
ITpumenenne ¢pysnepenos. ['paden: nomxyyeHne, CTPyKTypa U 3J1eKTpoHHbIE cBoiicTBa. Moandukanus rpadena. [Ipumenenue
rpad)eHOBBIX CTPYKTYP.

Paznuunble ogxo/bl, UCMIONB3YIOLIKE BO30YkIEHHOE COCTOsIHUE KiacTepa: Teopust PPK, Teopus npomexyTo4HOro Komiiexkca
PPKM. Mogens PPK. Mopens PPKM u nepexogHoe cocTosiHUe.

Pynneputsl - OpraHN30BaHHbIE CTPYKTYPBI Ha OCHOBE (py/utepeHoB. CTPYyKTypa B TBEPAOM Telle U KUAKOH (pase. Marteprasl
Ha ocHoBe (ysuteputoB. Pymuiepuapl. YTaepoaHble HAHOTPYOKH: CTPYK-Typa, moiayderne. OJHO- 1 MHOTOCJIOHHBIE TPYOKH.
XUpanbHOCTh HAHOTPYOOK. DIIEKTPOHHBIE CBOM-CTBA (JIEKTPOITPOBOAUMOCTb, TI0JIeBasi JNEKTPOHHAS SMUCCHS) U IPUMEHEHHE.

Tema 5. KoJu1ongHbie, TBEPAOTENbLHbIE, MATPUYHbLIE H CYPAMOJIEKYJIIPHbIE KJIACTEPbl H HAHOCTPYKTYPbI.
Buoaornyeckne HAHO00'bLEKThI

KosutonsHbie cucremsl, oOpa3oBanue U cBoiicTBa. POpMUPOBaHUE KOJUIOUIHBIX HAHOCTPYKTYP. BBHICOKOMCTIEPCHBIE CUCTEMBI:
30J4, TMO(UIIbHBIE U TMO(POOHBIE KIACTEPHI; MULIEIJUTBI, TUIIBI MU-LIEJLT; MUKPO3MYJbcui. OpraHu3anus 1 caMOOpraHu3aIis
KOJUIOMIHBIX CTPYKTYp. ONTHYeCKUe 1 JeKTPOHHbIE CBOMCTBA KOJUIOMIHBIX K1acTepoB. KomonaHbie KpucTasusl.

CriocoOs! MOJTy4YeHHs] HAHOKJIACTEPOB U HAHOCTPYKTYP: TBEPIOTEIIbHbIE XMMUUECKHE PEaKI1, MEXaHOXUMHYIECKHE PEeaKInH,
yIApHO-BOJIHOBOW CHHTE3, HAHOCTPYKTYPHUPOBAHKE 1O, AEHCTBUEM AABJICHNUsI, KPUCTAJUTM3AL aMOP(HBIX CTPYKTYD,
KommakTupoBaHue. CTpyKTypHbIe OCOOEHHOCTH: Ae(EKTHI ¥ HaNpsiKeHus, (pa3oBble epexoasl. MexaHWJIecKHe 1 TeIUIOBbIE
cBoiicTa. TOHKME IJIEH-KH.

MatpuuHble U CyNpaMOJIEKYJIAPHbIE HAHOKJIACTEPBI U HAHOCTPYKTYPBl. OPraHUUYECKUE BEILIECTBA KAK MaTpULa 1JIs
HaHOKJIACTEPOB METAJUIOB U OKCUI0B METAUIOB. MaKpOMOJIEKYJISIPHBIE U CYIIPAMO-JIEKYJISIPHBIE HAHOCTPYKTYPBI.
Buosiornyeckre HAHOOOBEKTHI: HYKJICMHOBBIE KUCJIOTHI, OEJIKOBBIC Ha-HOYACTHIIBI, ITOJIMITEIITU/IB; CTPOESHKE U CBOWCTBA.
buononumepsi.

Tema 6. Bonpochl 6€3011aCHOCTH HAHOTEXHOJIOTHIA.

BosmoxHocTn 1 MNEPCIIEKTUBBI PA3BUTUSA U IIPUMCHCHUS HAHOHAYKU U HAHOTEXHOJIOTUiA. BO-HpOCI)I 0e301acHOCTH
HAHOTEXHOJIOTUH. OHCHKa IMOTECHIUAJIbHbIX PUCKOB: BO3,H€ﬁCTBI/IC HaHOMATC-pUaIOB Ha JKUBBIC OPraHU3MbI B ITPOMBINIJIEHHOCTU
u HOBCGHHCBHOﬁ JKU3HU.

ITpo6sembl TMIIEH3MPOBaHNsl HAHOMATEPUAIIOB, IIPUYMHBI PETYINPOBAHUS HCIIOIb30BAHU HAHOMATEPHAJIOB.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€CIEeYeHHS UIA CAMOCTOSITEJbHOM PadoThl 00yJaOmIXCcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HerocpeacTBeHHOro yyactust. CamocrositesnbHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YUYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHBIE Ha 3aKPETUIeHNe 3HAHWI M OTPaOOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoOil M SJEKTPOHHBIMI 00Pa30BATE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiok opraHu3aLuK 1 OCYIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH 10 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHu4 - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IPUKA30M
MuHucTepcTBa HayKH 1 Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/ICHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (eepanbHOrO rocyIapcTBEHHOTO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITpuBomKCcKii)
(penepasbHbIil yHUBEpCUTET"

SAEKTPOHHBH
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

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

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 IJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

ACS Nano - http://pubs.acs.org/journal/ancac3
http://thesaurus.rusnano.com - http://thesaurus.rusnano.com
http://www.rusnano.com - http://www.rusnano.com

Nature Nanotechnology Journal - http://www.nature.com/nnano/index.html
United Nations Environment Program - http://www.unep.org

9. MeToandecKne YKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIIAHBI (MOTyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xo/ie IeKIIMOHHBIX 3aHATUH CiIeAyeT BeCTH KOHCIIEKTHUpOBaHue yueOHoro Matepuana. Heodoxomumo obpamars
BHUMaHHE Ha KaTeropuu, (hOpMyJIUPOBKY, PACKPBIBAKOIINE COJepKaHUE TeX W UHBIX SIBJICHUI W IIPOIIECCOB,
HAYYHBIC BHIBOJIBI U TIPAKTHUYECKHE PEKOMEH/IAIVH, ITOJIOKUTEITHHBIN OIBIT B OPATOPCKOM UCKYCCTBE.
JKenarelbHO OCTaBUTH B pa0OUYMX KOHCIIEKTAX IOJIsI, HA KOTOPHIX JIeJIaTh IIOMETKU M3 PEKOMEHIOBAHHOM
JIUTEPATYPHI, JOMOTHSIONIIE MaTepyall IIPOCTYIIIAHHON JICKIIUH, & TAKXKe MOJUEPKHUBAIOIIIE OCOOYI0 BAXKHOCTh TeX
VI UHBIX

TEOPETUUYECKUX MOJIOKEeHUI. 3a/1aBaTh MPEnoIaBaTeli0 YTOUHSIOIIME BOIIPOCH! C LEJIbIO YSICHEHUST TEOPETUUECKHUX
TOJIOKEHUI, pa3pelleHus] COPHbBIX CUTYaIIHA.

Pe3yibTaThl KOHCIIEKTHPOBAHKS MOTYT OBITh MPECTABJICHB B PA3JIMYHBIX (hOopMax.

IT1aH - 370 cXemMa MPOYUTAHHOTO MaTepHaia, KpaTKui (WM MOAPOOHBIN) MepevYeHb BOMPOCOB, OTPaKAIOIINX
CTPYKTYPY U MOCJIeJOBATEIFHOCTh MaTepraia. [1oqpoOHO coCTaBICHHBIN TUIAH BIIOJIHE 3aMEHsIET KOHCIIEKT.
KoHcnekT - 3To cucteMaTu3upoBaHHOE, JIOTUYHOE U3JI0KEeHUE MaTepralla MICTOUHKKA. Pa3inyaiorcs yeTbipe Thma
KOHCIIEKTOB:

- [I1aH-KOHCIIEKT - 3TO pa3BepHYTHIN JIeTATM3UPOBAHHBIN IJIaH, B KOTOPOM JOCTATOYHO MOAPOOHBIE 3aIUCH
TIPUBOJIATCS IO TEM ITyHKTaM IUIaHa, KOTOPhIe HYKIAITCS B IMOSICHEHHH.

- TekcTyabHBIN KOHCIIEKT - 3TO BOCIIPOM3BEICHNE HAaNOOJIee BAKHBIX MOJIOKEHUI U (DPAKTOB HCTOYHUKA. .

- CBOOO/IHBIM KOHCIIEKT - 3TO YETKO U KPaTKO c(hopMyIMpPOBaHHBIE (M3JI0KEHHBIE) OCHOBHBIE TIOJIOKCHUS B
pe3yibTare rIyOOKOro OCMBICIMBAHUS MaTepraia. B HeM MOT'yT IPUCYTCTBOBATh BBIMUCKY, IIUTAThI, TE3UCHI;
YacTh MaTepHaa MOXKET ObITh IIPEJICTABIICHA TUIAHOM.

- TemaTUYeCKMiA KOHCIIEKT - COCTABJISIETCS] HA OCHOBE U3YYEHUS psiia ICTOUYHHUKOB U J]aeT 0oJjiee WX MeHee
HUCYEPNbIBAIOIINNA OTBET 10 KAKOK-TO cxeMe (BOIpocy).

CaMOCTOsI-
TenbHas paboTa

B mporecce NOATOTOBKH K 3aHATUAM IPH HEOOXOAUMOCTH ClieyeT 00paIlaThes 3a KOHCYJIbTalHel K
npenogaBateno. Vs Ha KOHCYJIbTAMIO, HEOOXOAUMO XOPOLIO MPOAYMAaTh BOIIPOCHI, KOTOPhIE TPEOYIOT
Pa3bsACHEHHUSI.

3anucu UMeIoT MepBOCTENIeHHOE 3HAUCHHE ISl CAMOCTOSITEIbHON paboThl cTyJeHTOB. OHM OMOTAIOT IOHATD
MIOCTPOEHUE M3y4aeMOro MaTepuala, BhIIEIUTh OCHOBHBIE MOJIOKEHH S, IIPOCIEIUTDb UX JIOTUKY U TEM CaMbIM
MIPOHMKHYTh B TBOPYECKYIO JlabopaTopuio aBTopa. Beaenue 3amiceid ciocoOCTBYET MPEBPAILeHUIO YTEHHS B
aKTUBHBIA ITpoLiecc, MOOWIIM3YET, Hapsily cO 3pUTEIbHOM, U MOTOPHYIO aMsATh. CiieyeT IOMHUTB: Y CTYASHTA,
CHCTEMaTHYeCKH BEAYIIEero 3alKCH, CO3IAeTCsl CBOIM MHANBULYaIbHBIA (DOH[L MOACOOHBIX MATEPHAIIOB IS
OBICTPOrO MOBTOPEHHSI IPOUYUTAHHOTO, TSI MOOMJIN3ALIMN HAKOIUIEHHBIX 3HaHUE. OCOOSHHO BaKHBI M TIOJIE3HbI
3aIMCH TOT/IA, KOTAA B HUX HAXOIAT OTPaKeHHE MBICIIY, BOSHUKIIIUE TIPU CAMOCTOSITEIbHON padoTe.

BaskHO pa3BUBATh y CTYIEHTOB YMEHHE COMOCTABIIATH UCTOUHMKH, TPOIyMBIBATh N3yYaeMblii MaTeprall. bombioe
3HaYECHHE UMEET COBEPIIEHCTBOBAHNE HABBIKOB KOHCIIEKTHPOBAHUS Y CTYICHTOB.

V3ydeHne MUCHUIUIMHBI ClieAyeT HAYMHATb C IPOpadOTKU HacTosLIel paboveil mporpaMmel, 0co00e BHUMaHHe,
yAeJsIs LIeJIsIM U 33/1a4aM, CTPYKTYpe ¥ COOEepKaHUIo Kypca.

B xone moaroToBKYM K 3aHATHSM HEOOXOAMMO M3YyUHTh OCHOBHYIO JIMTEPATYpPy, O3HAKOMUTBCS C AOTIOJHUTENIBHOM
JIMTEpaTypoi, HOBBIMHU MyOIMKALMSAME B IEPHOANYECKUX W3AHUAX: )KypHaIax, ra3erax u 1.1. [1pu atom
TpedyeTcsl yuecTb peKOMEHIALNY ITperoaaBatess ¥ TpedoBaHus yueOHOH nporpaMmbl. CTYIEHT MOKET
JOTIOJTHUTD CIIMCOK MCIIOJIb30BAaHHOM JIUTEPaTyphl COBPEMEHHBIMU NCTOUYHHUKAMH, HE MTPEICTABICHHBIMH B CITUCKE
PEKOMEH/IOBAaHHOM JIMTEPATYpPhI, U B JaJbHEHIIEM HCIIOIb30BaTh COOCTBEHHBIE TOATOTOBJICHHBIE YUeOHbIE
MaTtepHaibl P HAITUCAHUU KYPCOBBIX U JUIUIOMHBIX padoT.

CryaeHTaM peKOMEHIyeTCsl MONy4nTh B BuOImoTeyHO-MH(DOPMALIMOHHOM LIEHTPe YHUBEPCUTETA YUeOHYI0
JIMUTEPATypy MO AUCLUILUIUHE, HEOOX0UMYIO JUTst 3(h(PEeKTUBHOM pabOThl HA BCEX BUAX ayJUTOPHBIX 3aHATHUH, a
TaKkKe JIs1 CAMOCTOSITEIbHON pabOTHI 110 U3YYECHUIO TUCHUILIHBL.

VcnemHoe 0CBOGHUE Kypea MpeAIoiaraeT akTHBHOE, TBOPUECKOE yJacTHe CTyASHTA ITyTeM IUIAaHOMEPHOI,
MOBCE/IHEBHOW paOOTHI.

Crpanyua 7 u3 11.

SAEKTPOHHB H
Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb




[Iporpamma aucturuivasl "®uzxumus HanomarepuanoB'; 04.05.01 "dynnameHTabHas U IPUKJIagHAS XUMHUS'".

Bujg paéor MeToanuyeckue peKOMeHIalu

3a4er 1. TTogroToBKa K 3a4eTy 3aKJII0YAETCs] B U3YUYEHNH U TIIATEIbHON MPOpabOTKe CTyJEHTOM Y4eOHOro Matepuana
JVICIIWTLTAHBI C YIETOM YUeOHUKOB, JIEKIIMOHHBIX M CEMUHAPCKUX 3aHATHHA, CTPYNIIUPOBAHHOM B BHJIE
KOHTPOJIBHBIX BOIIPOCOB.

2. 3a4eT MPOBOJUTCS B BUJIEC TECTUPOBAHMS WM IO OmieTaM. B citydae mpoBeieHHsI UTOTOBOTO TECTHPOBAHMS
BeJIyIIeMy ITpernoaBaTesio NPeloCTaBIIsIeTCs IIPaBO BOCIIOIb30BATHCS TPMMEPHBIMU 3aJaHUSIMU MJIM COCTABHTh
HOBBIE 33/IaHMSI B TIOJTHOM COOTBETCTBHHU C MATEPHAIIOM yUeOHON VICIVILTAHBI.

3. Ha 3auer (B TOM 4YHMCJie ¥ Ha UTOTOBOE TECTUPOBAHKE) CTYJICHT 00sI3aH MPEIOCTABUTH:

- TTOJTHBIY KOHCIIEKT JIEKIIUH (Iaxe B CITydyasiX pa3penieHns CBOOOIHOTO MOCEIeHUs yIeOHbBIX 3aHSATHI);

- TTOJTHBIN KOHCTIEKT CEMUHAPCKUX 3aHSITHUIA;

- pedepat (pedepatsl) MO yKa3aHHOM IMpenoiaBaTesieM TeMaThKe (B clydae IMPOMyCcKOB (M0 HEYBAXUTEILHOW WK
YBaXHUTEJIbHOU MPUYMHE) B KAUeCTBE OTPaOOTKHU MPOITYIIIEHHOTO MaTEepUaa);

- KOHCHEKTHI JOTIOJHUTEIBHOM JINTEPATypPHI 110 Kypcy (110 KeJaHUIO CTYJeHTa).

4. Ha 3auere 1o 6usietam CTyIEHT JIaéT OTBETHI HA BOIIPOCH! OMJIeTa TOCIe MpeBapruTeIbHOM OArOTOBKY.
CryzeHTy Mpe/iocTaBIIsieTcs IpaBo OTBEYaTh Ha

BOIPOCH OuyieTa 6e3 MOArOTOBKH 0 ero kejnaHuio. [IpenosaBaresb IMeeT MpaBo 3a/1aBaTh JAOIOJTHUTEIbHBIE
BOIIPOCHI, €CJIA CTYJIEHT HEJOCTATOYHO MOJIHO OCBETUII TEMATHKY BOIIPOCA, ECIIM 3aTPYJHUTENBHO OJJHO3HAYHO
OLIEHHUTh OTBET, ECJIM CTYJCHT HE MOXET OTBETUTh Ha BOIPOC OMJIETa, €CJIU CTYIEHT OTCYTCTBOBAJT HA 3aHATHUSIX B
cemecTpe.

5. KauecTBeHHO! MTOATOTOBKOM K 3a4eTy SIBJISETCS:

- MOJIHOE 3HAHKE BCETO YUEOHOr0 MaTepuasa, BhIpaXaloleecsl B CTPOroM COOTBETCTBUM M3JIaraéMoro CTyIEHTOM
MaTepraty yuyeOHUKa, JIEKINI 1 CEMUHAPCKUX 3aHSATHIA;

- cBOOOJHOE OIIEpHPOBaHIE MAaTEPUAIOM, BBIpaXaloleecs B BBIXO/IE 3a Npe/esibl TEMAaTHKY KOHKPETHOTO BOIPOCa
C LEJIbI0 ONTUMAJIBHO IIMPOKOT0 OCBELIEHHsI BOITpoca (CBOOOAHBIM ONEpUPOBAHIUEM MATEPUAJIOM HE CUUTAETCS
paccykeHre Ha oOIIre TEMbI, He OTHOCSIIMECS] K KOHKPETHO ITOCTaBJIEHHOMY BOIPOCY);

- IEMOHCTpaNys 3HAHUH JOMOJHUTEIBHOTO MaTepHaa;

- Y€TKHe TPaBIWIbHBIC OTBETHI Ha JOTIOJTHUTEJbHBIE BOIIPOCH, 33/1aBacMble SK3aMEHATOPOM C IIEJIbI0 BHISICHUTD
00BEM 3HAHUI CTY/IEHTa.

HeynoBneTBopHTeIbHOM MOATOTOBKOM, BCJIEACTBUE KOTOPOH CTYAEHTY He

3aYUTHIBACTCS TIPOXOKIACHUE Kypca, SABJISETCS:

- HEJJOCTaTOYHOE 3HAaHKE BCEro y4eOHOro Matepraa 1o Kypcy, BHIPaKaloleecs B CIIMIIKOM 00IIeM
COOTBETCTBHH JIMOO B OTCYTCTBHM COOTBETCTBUS M3JIaraeMOro CTYJEHTOM MaTrepHaty y4eOHHKa, JIEKIUi 1
CEMUHAPCKUX 3aHATUH;

- HEUETKME OTBETHI WJIM OTCYTCTBHE OTBETA Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI, 3a/IaBaeMble 9K3aMEHATOPOM C LIEJIbI0
BBISICHUTh OOBEM 3HAHHH CTY/ICHTA; — OTCYTCTBHE NOATOTOBKH K 3a4eTy WM OTKa3 CTYJECHTa OT C/Iauy 3aveTa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOIO IPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS NTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

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

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniiHas 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:

SAEKTPOHHBH
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

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

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1u1aHOM 110 crienmaibHoctr: 04.05.01
"dyHgaMeHTaNbHas U IPUKJIaAHas XUMUS'' U clienmainu3anuy "®yHaaMeHTaIbHask XMMHSL: MaTepHualtbl Oy Iymero”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.09.04 @uzxumus HaHomamepuanros

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

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

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

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHOM nporpamme: 2023

OcHoBHas JuTepartypa:

1. T'onouH, 10. U. OcHoBw HaHoTexHOMOTHI / 0. U. T'onoBuH. - Mocksa : MammHocTpoeHue, 2012. - 656 c. - ISBN
978-5-94275-662-8. - Tekct : anekTpoHHSIH // JIaHb : 351eKTpoHHO-OnbmmoTevHas cucrema. - URL:
https://e.lanbook.com/book/5793 (mata o6pamenus: 25.05.2021). - Pexxum mocTyna: sl aBTOPH3. TOJIb30BaTEIeH.

2. I'yces, A. 1. HanomatepuaJisl, HAHOCTPYKTYpbl, HAHOTEXHOJIOIUM : yyeOHoe nocooue / A. U. I'yces. - 2-e u3p., ucnp. -
Mocksa : PUSMATIIUT, 20009. - 416 c. - ISBN 978-5-9221-0582-8. - Tekcr : anekTpoHHsIH // JlaHs :
3JIeKTpOHHO-OMbMoTeyHas cucrema. - URL: https://e.Janbook.com/book/2173 (nara obpamienus:: 25.05.2021). - Pexum
JoCTyma: JJIsl aBTOPU3. MOJIb30BaTENeH.

3. Pam6uau, H. T'. ®usndeckre u Xumrdeckrie OCHOBB HAHOTEXHOJIOTUH : yueOHoe nocooue / H. I'. PamOouu, A. B. Bepéskun.
- Mocksa : ®PU3MATIINUT, 20009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr : 21ekTpoHHbI // JlaHs :
3NIEKTPOHHO-OnbIoTeyHas cucrema. - URL: https://e. Janbook.com/book/2291 (nata obpamienust: 25.05.2021). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4. Bepemiaruna, 5. A. ®usuueckas XumMust HaHOMaTepraioB: yueOHoe nocodue / S1. A. Bepemaruna. - Kazanp: Kazanckuii
yauBepcuret, 2016. - 120 c. - Teker : anexTponHbIid. - URL:

https://kpfu.ru//staff_files/F867215308/Ucheb_posobie_ FHNM_elektronnoe.pdf (gaTa obparenus: 25.05.2021). - Pexum
JOCTYTIA: OTKPHITHIM.

5. Hanocrpyktypsl B Onomenuiize / nox pepakimeii K. ['oncansec [u ap.] ; mepeBox c anrmmiickoro C. A. Bycesa [u ap.]. - 4-e
n3z. - Mocksa : Jlaboparopust 3Hanui, 2021. - 538 c. - ISBN 978-5-00101-729-5. - Tekcr : anekrponHsiii // Jlans :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/135509 (mata obpamenus: 25.05.2021). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

onoJHATE ILHAS JUTEpPATypa:

1. OcHoBbl HaHOTexHOJOTHH : yueOHuk / H. T. Ky3ueros, B. M. Hosoropiies, B. A. JKa6pes, B. . MapronuH ; xygoxuuk U. E.
Mapes. - 3-e uz1. - Mocksa : Jlaboparopus 3nanmi, 2021. - 400 c. - ISBN 978-5-906828-26-2. - Tekcr : 3:1neKTpoHHsI // JIaHb :
3JIEeKTPOHHO-OubIMoTeunas cucrema. - URL: https://e.Janbook.com/book/176415 (nata obparenust: 25.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. CyznaneB W.I1. HanotexHomnorusi: pM3NKOXUMUSI HAHOKJIACTEPOB, HAHOCTPYKTYP U HAHOMATepHUasioB. - MOCKBa:
JIMBPOKOM, 2013. - 589 c.

3. Croiiko N.U., Eptiorns I'.A. OcHOBB HAHOTEXHOJIOTHY ¥ HAHOXUMHUU: yueOHoe mocodre. - Kazanb: M3paTenscTBo
Kazanckoro (IIpuBomkckoro) ¢gpenepanbHoro yausepeurera. - 2010. - 236 c.

4. Ceprees I'.b., Hanoxumusi: monorpacus / Ceprees I'.b. - 2-e uzp., uctip. u gomn. - Mocksa: M3aarenbcTBo MOCKOBCKOro
rocygapcTBeHHoro yHusepcutera, 2007. - 336 c. - ISBN 978-5-211-05372-4 - Tekcr : anextponHsiii // 9BC 'KoHcynpTaHT
crynenra' : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785211053724.html (nata oopamenus: 25.05.2021). -
Pexum nocryna : 1o noanucke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.09.04 @uzxumus HaHomamepuanros

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 Hauana oOyuenusi Mo oOpa3oBartesibHOM 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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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