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AHHOTAIUA

OCHOBHOHW 1IEIBI0 OCBOCHHUS Y4€OHOW MUCHUTUIMHBI «OCHOBBI XUMHUYECKOW MOIU(PUKANN
MOBEPXHOCTH HAHOMATEPHAJIOB» SBISIETCS (POPMUPOBAHUE Y CTYIACHTOB CHCTEMAaTHUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB MO0 MOAM(PUKALNU MOBEPXHOCTH HAHOMATEPHAJIOB MPH MOMOIIM Pa3IHYHBIX
HEOpPraHUYECKUX U OPraHWYECKUX XMMHUYECKUX COECIUHEHUH Ul NOCIEAYIOUIEro MPUMEHEHUS UX B
OMOMEIUIINHE.

3ama4u OCBOCHMs Kypca:

[] momyuuTh 3HaHUS O O0a30BBIX MNPHUHLUMIIAX (OPMHUPOBAHUS IUCIEPCHBIX CHUCTEM, Kak
OCHOBHBIX (hOpM NPUMEHEHUS] HAHOMATEPUaIOB B OMOMEIUIIUHE;

[1 cdopmupoBaTh 4YETKOE IMpPEICTaBICHHE O TMPOLEccax, JEKAIIUX B OCHOBE NOJIYYECHHUs
HAaHOMAaTepHAJIOB OPTaHUYECKOW U HEOPTaHUYECKOU IIPUPOIbI;

[] M3y4uTh OCHOBHBIE TOJXOABI K MOJM(UKAIMH TTOBEPXHOCTH HA OCHOBE KOBAJICHTHBIX U
HEKOBAJICHTHBIX B3aUMOJICHCTBUI C y4ETOM OCOOCHHOCTEH HAHOMATEPHAJIOB;

[} moMy4YuTh MpesCTaBI€HNE O COBPEMEHHBIX METO/ax OMOMCCIIEOBaHUI C MCIIOJIb30BaHUEM
OMopeareHTOB Ha OCHOBE HAHOMATEPUAJIOB;

] ocBOMTH OCHOBHBIE JJAOOPATOPHBIE METOIbI MOAM(DUKALIMY TOBEPXHOCTH HAHOMATEPHUAJIOB U
UCCIIEIOBaHMS UX CBOMICTB

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

OCHOBHOW IIEIBI0 OCBOCHHUS Y4€OHOW MUCHUTUITMHBI «OCHOBBI XUMHUYECKOW MOIU(MUKAINN
MOBEPXHOCTH HAHOMATEPHAJIOB» SIBISIETCS (DOPMUPOBAHUE y CTYACHTOB CHCTEMAaTHUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB MO0 MOAM(UKANNY NMOBEPXHOCTH HAHOMATEPHAJIOB MPH MOMOIIN Pa3IHUHBIX
HEOPraHWYECKUX U OPraHMYECKUX XMMHUYECKUX COCIUHEHUH Ul MOCIEAYIOUIEr0 MPUMEHEHHS UX B
OHoMeTUIINHE.

3aauu OCBOECHMsI Kypca:

[1 momyuuTh 3HaHUSA O O0a30BBIX MNPHUHLIMIAX (OPMHUPOBAHUS TUCIIEPCHBIX CHUCTEM, Kak
OCHOBHBIX (hOpM NMPUMEHEHUS] HAHOMATEPUAIOB B OMOMEIUIINHE;

(] chopmupoBaTh uYETKOE NPEJCTABICHHE O MpOIeccax, JiekKalluX B OCHOBE MOJy4YEHUs
HaHOMAaTepHaAJIOB OPTaHUYECKOW U HEOPTaHUYECKOW MTPUPOIbI;

[] U3y4yuTh OCHOBHBIE MOJXOJbl K MOAM(PHUKAIMN MOBEPXHOCTU HA OCHOBE KOBAJIEHTHBIX U
HEKOBaJIEHTHBIX B3aUMOJIEHCTBHI ¢ yueTOM 0COOEHHOCTEN HAaHOMAaTepHaJIOB;

[} momy4YuTh MpesCTaBlI€HNE O COBPEMEHHBIX METO/aX OMOMCCIEOBaHUI C MCIIOIB30BaHUEM
OMopeareHTOB Ha OCHOBE HAHOMATEPHUAJIOB;

] ocBOMTH OCHOBHBIE JJAOOPATOPHBIE METO/IbI MOAM(DUKALIMU TOBEPXHOCTH HAHOMATEPHUAJIOB U
UCCIIEIOBaHMS UX CBOICTB

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Huctunmuaa  «OCHOBBI  XMMHUYECKOH MOAU(UKAIIMU  TMOBEPXHOCTH HAHOMATEPUATIOB)
OTHOCUTCS K Pa3psily CICHHAIBHBIX TUCHUATUIAH. /{15 M3ydeHus JaHHOW JAMCIUILUIMHBI HEOOXOIUMBI
MpeABApPUTEIIbHBIC 3HAHHS M0 OOIIeH, KOJUIOWIHOW, HEOPTaHUUECKOW W OopraHuYecKod xumwuu. [[is
MOHMMAaHUS OCHOBHBIX 3aJa4 MPU HCCIEIOBAaHUHM CBOMCTB MOIU(MUIIMPOBAHHBIX HAHOMATEPHAIOB
He0OXOIMMO 3HAaHHME OCHOB crekTpockonuu (B Y@-, suaumoM u MK nuanaszone crekrpa, SIMP,
KOMOMHAIIMOHHOTO  paccessHuss W T.A.), GoTrodus3uku, (QOTOXUMUH, MHUKPOCKOMUHU, XUMHUHU



BBICOKOMOJIEKYJISIDHBIX M TIPHPOAHBIX coenuHeHui. Kpome Toro, HeoOXOAWMBI 3lIeMEHTapHbBIC
MPAaKTUYECKHE HAaBBIKW pabOTHl B XMMUYECKOH M (Pu3HuUecKoil jadopaTtopusix. 3HAHUS, TOIYYCHHBIC
IOpU U3YYEHHH JAHHOTO Kypca, OYAYyT CIYXHTh Oa3ucoM jisi pa3pabOTKH HOBBIX OMOpEareHToOB,

HAHOTCXHOJIOTMYCCKHUX IIPOLECCOB,

HAaHOMATEpHAaJIOB.

npubopHON  6a3bl

HAa OCHOBE W/ WIM U1 JETEKIUUA

3. OOPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcaibHble U(UH) 00IenpodeccuoHaIbHbIe KOMIETSHIINH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIM ‘ KOII U HAMMCHOBAHUC MHAUKATOpPA NOCTHIKCHUS KOMIICTCHIIUN

HpO(beCCI/IOHaJ'ILHbIe KOMIICTCHIIMKM B COOTBCCTBHHM C 3aJadyaMHM H

3HaHUN) TPOdECCUOHATBHON AeSITENEHOCTHU:

3apaua
npodeccuoHaIbLHOM
nesteabnoctu (3I11)

O0beKT nin
00J1aCTH 3HAHUSA

Kon n naumenoBanue
npogdeccuoHaILHOM
KOMIIeTEeHIIUM;
OcHoBanue
(mpogeccuoHaNbHBIN
cranaapr-IIC, ananu3
onbITa)

o0bekTamMu (00JIaCTAMH

Koa n naumenoBanue
HHIMKATOPA
JAOCTHKEHUSI
npogdeccuoHaJIbLHOM
KOMIIeTeHIIH U

AHanu3 COBpEeMEHHOIO
COCTOSIHUSI METOZIOB U
o0opynoBaHus
U3MEPEHUH TapaMeTpOB
HaHOMaTepHaJoB U
HAHOCTPYKTYp JUIs
OMOMEIUITMHCKUX
MPUMEHEHUI; OLICHKA
TEXHUYECKUX U
SKOHOMMYECKUX PUCKOB
pU BEIOOpE METOIOB U
o0opyI0oBaHUS
U3MEpEHUS IapaMeTpOB
HaHOMAaTepHaJIOB U
HAHOCTPYKTYD;
pa3paboTKa HOBBIX
TEXHOJIOTHYECKHUX
WHCTPYKLUH 10
IIPOBEJIEHUIO
M3MEPEHUH apaMeTpoB
HaHOMaTepHUaJoB U
HAHOCTPYKTYD;
MOBBIIICHHE KaYeCTBa U
MIPOU3BOIUTEILHOCTH
METOJI0B U
000pyI0BaHUS;

MIPOEKTHO-KOHCTPYKTOPCKU I

Hosrle
OMOMEIUIINHCKHE
MaTepHalbl U
TEXHOJIOTHH,
CBSI3aHHBIE C
HaHOMAaTepHalaMH U
HAaHOTEXHOJOTHAMU

ITK-1.3 [1] - Criocoben k
pa3paboTKe HOBBIX U
COBEPIICHCTBOBAHUIO
UMEIOIITUXCS. METOJIOB
U3MEpEeHUs MapaMeTpoB
1 MOAU(UKAITII
CBOWCTB
HaHOMaTePHAaJIOB,
UCIIONIB3YEMBIX ISt
OMOMEIUITMHCKHAX
IIPUMEHEHUH.

Ocnosanue:
[IpodeccuonanbHbIn
crangapt: 40.104

3-T11K-1.3[1] - 3uath
YCTPOMCTBO Y NPUHIIUIT
JEUCTBUSA
00opyI0oBaHUs TSt
U3MEpEHHs MapaMeTPOB
HaHOMATEePUAIOB U
HAHOCTPYKTYD, a TaKXKe
TpeOOBaHUS CUCTEMBI
9KOJIOTUYECKOTO
MEHEPKMEHTa U
CUCTEMBI MEHEKMEHTA
MPOU3BOJACTBEHHOMN
0€30MacHOCTH U
3II0POBBSL.;
V-TIK-1.3[1] - Ymets
BHEJPSITh HOBBIC U
MOJIEPHU3UPOBATH
CYIIECTBYIOIINE
METO/IbI U3MEPEHUs
apaMeTpoB
HaHOMATEPHAJIOB s
MTOBBIIICHUS Ka4eCTBA
MIPOU3BOIUTEIHHOCTH
M3MEPHUTEIIBEHOTO
o0opy0BaHusl.;
B-TIK-1.3[1] - Baagets




pa3paboTKa MPOCKTHOM
Y TEXHUYECKON
JOKYMEHTAI|H.

AHaJii3 COBPEMEHHOTO
COCTOSIHUS METOJIOB U
obopynoBaHus
U3MEPECHHI MmapaMeTpoB
HAaHOMATEPHUAIIOB U
HaHOCTPYKTYp JJIst
OMOME TUIIMHCKUX
MIPUMEHEHHUI; OIleHKA
TEXHUYECKUX U
SKOHOMHUYECKHUX PHCKOB
IIpU BBIOOpPE METOOB U
o0opynoBaHus
M3MEpEHUs TapaMeTPOB
HaHOMAaTEPHAJIOB
HAHOCTPYKTYD;
pa3paboTKa HOBBIX
TEXHOJIOTMYECKHUX
MHCTPYKUUU 110
MIPOBEJICHUIO
HU3MEpeHul mapamMeTpoB
HAaHOMATEPHAIOB U
HAHOCTPYKTYD;
MTOBBIIIIEHHE KaYeCTBa U
MIPOU3BOIUTEILHOCTH
METOJIOB U
000pynOBaHUS;
pa3paboTKa MPOEKTHOM
1 TEXHUYECKOM
JOKYMEHTAITUH.

Hosrle
OHOMEIUILIMHCKHE
MaTepuabl U
TEXHOJIOTHH,
CBSI3aHHBIE C
HaHOMaTepHaAIaMH H
HAHOTEXHOJIOTUSIMU

ITK-6 [1] - Criocoben
pa3palaThIBaTh U
WHTETPUPOBATH
OHMOTEXHUYECKHUE
CHCTEMBI M TEXHOJIOTHH,
B TOM YHCJIE
MEIUI[HHCKOTO,
9KOJIOTHYECKOTO U
OMOMETPUYECKOTO
Ha3HaYEHHS

Ocnosanue:
[TpodeccrnonanbHbIMI
cranaapt: 40.011,
40.104

MeTOAaMH pa3paboTKH
TEXHUYECKOU
JOKYMEHTAIlluu ISt
MIPOCKTUPOBAHHUSI
HOBBIX METOJIOB U
o0opymoBaHUs st
U3MEpEHHs MapaMeTPOB
HaHOMATEPHUAIOB U
HAHOCTPYKTYD.
3-T11K-6[1] - 3uathb
HOJIXO/IBI K pa3paboTke
OMOTEXHUYECKUE
CUCTEMBI U
TEXHOJIOTHH,
V-TIK-6[1] - YmeTh
pa3zpabaTbiBaTh U
UHTETPUPOBATH
OMOTEXHUYECKUE
CUCTEMBI U
TEXHOJIOTHH, B TOM
YHCIlie MEAUIIMHCKOTO,
9KOJIOTHYECKOTO U
OHOMETPHUUECKOTO
HA3HAYCHUS;
B-ITK-6[1] - BrageTs
pa3paboTKoi 1
crocoOeH
WHTETPUPOBATH
OMOTEXHUYECKUE
CUCTEMEI
TEXHOJIOTHH, B TOM
YHCIIe MEUIIMHCKOTO,
9KOJIOTHYECKOTO U
OHOMETPUUECKOTO
Ha3HAYCHUS

[IpoBeneHune HayyHBIX
HCCIIEIOBAHUM Ha
U3MEPHUTEIIEHOM
000py/IOBaHUU B
COOTBETCTBHUU C
WHCTPYKIUSIMH T10
JKCIUTyaTaIluu U
TEXHUYECKON
JTIOKYMEHTaIEH;
aHaJIN3 PE3yJbTaTOB
WCCTIEI0BAHMS,
COCTaBJICHHE HAYYHBIX
OTYETOB U MOJATOTOBKA

Hay‘{HO'I/ICCHe,Z[OBaTCHLCKI/Iﬁ

Hosrle
OMOMEIUIINHCKHE
MaTepHabl U
TEXHOJIOTHH,
CBSI3aHHBIE C
HaHOMAaTepHaJlaMH U
HAHOTEXHOJIOTUAMU

ITK-1 [1] - Criocoben
OLICHUBATh

3¢ PEeKTUBHOCTH
MPUMEHEHUS
OUMOTEXHHYECKHUX CHCTEM
U TEXHOJIOTHH

Ocnosanue:
[TpodeccnonanbHpIi
cranzaapt: 40.011,
40.104

3-T1K-1[1] - 3uaTh
MOJIXOJIBI K OI[EHKE

s dexTuBHOCTH
MIPUMEHEHHUSI
OMOTEXHUYECKUX
CUCTEM U TEXHOJIOTHIA;
V-IIK-1[1] - YmeTs
MIPOBOMTH OIICHKY

s dexTuBHOCTH
MIPUMEHEHHUSI
OMOTEXHUYECKUX
CUCTEM U TEXHOJIOTHIA;
B-TIK-1[1] - Bnagers




MyOJUKAIi 10 TeMe OIICHKOH

UCCIIEIOBaHMS; AaHATIN3 3¢ EeKTUBHOCTH
MMEIOLINXCS METOJIOB U IPUMEHEHHS
obopynoBaHus, OMOTEXHUUYECKUX
CBSI3aHHBIX C CHCTEM U TEXHOJIOTHI
Mo uUKaIen

CBOMCTB

HaHOMaTEepHAaJIOB U

HAHOCTPYKTYD;

KOHTpOJIb KauecTBa
HOBBIX METOJIOB
M3MEpEeHUs apaMeTpoB
HAaHOMAaTEpPHAJIOB U
HAaHOCTPYKTYp; OLIEHKa
BPEMEHHBIX 3aTpaT Ha
CTaHJIapTHBIE U
HECTaHJapTHHIE
METO/]Ibl U3MEPEHUS
napamMeTpoB
HaHOMAaTEpHUaJIOB U

HaHOCTPYKTYDP.

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAMHBI

Hamnpasnenus/nenu 3amaun Bocniutanus (koj) =~ BocnuratenbHBIN MOTSHITMAT TACIUTLIAH
BOCIIUTaHUS

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00bEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 | IlepBslii pa3nen 1-8 16/0/16 25 Ped-8 3-T11K-1.3,
V-TIK-1.3,
B-I1K-1.3,
3-TIK-1,
V-TIK-1,
B-TIK-1,
3-TI1K-6,
V-TIK-6,
B-I1K-6




2 | Bropoii pazgen 9-16 | 16/0/16 25 k.p-16 | 3-11K-1.3,
V-TIK-1.3,
B-T1K-1.3,
3-11K-1,
V-IIK-1,
B-TIK-1,
3-TIK-6,
VY-TIK-6,
B-ITK-6

Hmoezo 3a 7 Cemecmp 32/0/32 50

KonTpoabHble 50 C) 3-T11K-1.3,
MeponpusiTusi 3a 7 V-TIK-1.3,
Cemectp B-TIK-1.3,
3-11K-1,
V-TIK-1,
B-TIK-1,
3-T1K-6,
V-IIK-6,
B-I1K-6

* — COKpaIlleHHOe HAaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3aueT U

(wn) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TCKYLICTO KOHTPOJIS U aTTECTAllUN pa3iCJIOB:

Oo6o3nauenue | IlonHoe HaHUMeHOBaHNE

Ped Pedepar

K.p Kontposbnas pabota

C) DK3aMeH

KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao0.,
qac. qac. yac.

7 Cemecmp 32 0 32

1-8 IlepBolii pa3nen 16 0 16

1-2 Tema 1. OcHOBHbBIE XapPAKTEePUCTUKH HAHOMATEPHUAJIOB Bcero aynutopHsix 4acos
151 OHOMEINIIMHDI. 4 | 0 | 4
Brenenue B nanotexnonoruu. Knaccudukanus Onaiin
HaHoMaTepuanoB. /lucnepcuu HaHOYACTHII, KAK OCHOBHASI 0 0 0

(hopMa HaHOMAaTEpHUAJIOB /711 OMOMEAUIIMHCKHUX
uccienoBanuil. bazoBble XapaKTepUCTUKH, CBOMCTBA U
crocoOb! noayyeHus. MexdaszHas MOBEpXHOCTh U €€
cBoiicTBa. [ToBepxHOCTHOE HaTsKEHUE. ACOPOIHSL.
CmauuBaemMoCTh. JIBOMHON 3JIEKTPUYECKHM CIIOM, 3€Ta-
noTeHuuan. BnusHue 3JIeKTpOIUTOB Ha IBOWHON
ANEKTpUYECKUI c10U. CHIIBI, IEHCTBYIOINAE MEKITY
HaHovacTuaMu. CTaOuIbHOCTD AUCTIEPCUI HAHOYACTHUII.
Teopus [epsruna-Jlannay-®epses-Opepoeka (JJIDO).
@PakTOpsI arperaTUBHON YCTOMYUBOCTU AUCIIEPCHA.




DNEKTPOIUTHAS KOATYIISIIHS

3-4 Tema 2. OcHOBHBbIE MPUHIIMITBI MOAU(PUKAIMU Bcero aynutopHsIxX 4acoB
IToBepXHOCTHO-aKTUBHBIE BeleCTBA. MHULIEIUIBL, 4 ‘ 0 ‘ 8
comobmnmm3anus. Cradunusanus Aucrepcuii, pasHoodpasue Omnunaiin
crabunm3atopoB. bruodyHkunoHanmmu3anus st CO3JaHMs 0 0 0
TEPaHOCTHUYECKHUX areHTOB: aIcOpPOLUs U
peakmoHHOCTIOCOOHBIE TPYIIIEI, hair particles, mocioiinoe
OCaXKICHHE, BBEJICHUE KPACUTEJIEH, In VIVO UCCIIETOBAHUS

5-7 Tema 3. Oprannueckue Hanoyactuus (HU). HY, Bcero aynutopHbIx 4acoB
noJiy4aemMble U3 noJIMMepoB 6 [0 |4
CgoiictBa. Crioco0Os! nomydenus. [Ipumenenne. HU Ha ocHoBe | Onnaiin
ruApoGOOHBIX U TUAPOPIIBHBIX CHHTETUYECKUX MTOJTUMEPOB. | 0 0 0
(3Mynbcuu, ACHIPUMEpPHI, OJI0K-comonumepHbie HY).

HanouacTuiisl Ha ocHOBE TUAPOGUIBHBIX PUPOIHBIX
oJInMepoB. (0enKu, moaunenTuel, noaucaxapuasl). H4 Ha
OCHOBE IPUPOJIHBIX U CHHTETUYECKUX TUAPOPOOHBIX MOJIEKYI
(yiunnocomel, BUupycHeie HY).

8 KounTposbHoe 3ansiTHE Bcero aynutopHbIX yacoB
Joxkiansr o pedeparam 2 |0 |0

Onnaiin
0 0 0

9-16 Bropoii paznen 16 0 16

9-10 Tema 4. Opranundeckue HanoyacTuubl (HU). Cunres Bcero aynutopHsix 4acos
nosumepubix HY 4 |0 |8
OcHOBHBIE MOJOXKEHUS. DIIeMEHTapHbIE PeaKuu Omnunaiin
paavKaIbHOM MOJIMMEPU3ali, OCHOBHBIE KOHTPOJIUPYEMBIE 0 0 0
napameTpsl. CriocoOsl poBeeHus rerepodasHon
paauKaIbHON MOJMMEPU3ALINHY, COMTOJIMMEpPHU3aLus,
3aTpaBoYHas MOJIMMEpH3aLns, MOP(OIOrUYeCcKH-

HEOJIHOPOAHbIE YacTHUI[bl. DYHKIIMOHAIBHOCTD IMOJIMMEPHBIX
YaCTHII: pEaKIIMOHHOCIIOCOOHBIE TPYIIIbI, BBEIEHUE METOK.
I'uOpuHbIe OpraHo-HEOPraHMYECKUE YaCTULIBI.
buoananutnueckue cucremsl Ha ocHoBe HY.

11 Tema 5. HanouacTuubl yriiepoaa Bcero aynutopHbIx 4acoB
Amnnorponus yriepona. CBoicTBa, OJy4YEHHE, 2 | 0 | 0
(hyHKIMOHATU3AIMs, PUMEHEeHHe: Tpadut, QysuiepeHsl, Ownutaiia
yTJIepOoJHbIe HAHOTPYOKH, rpad)eH, HaHOAIMa3bl, yriaepoaHbie | 0 0 0
JIIOMUHECHEHTHBIE TOUKHU (Tpa)€HOBbIE KBAHTOBBIE TOUKU
(GQDs), yrnepoansie HanoTouku (CNDs), monmumepHbie
toukH (PDs)).

12 Tema 6. Hano4yacTHIbI KpeMHHS. Bcero aynutopHbIX yacoB
[Tonyuenue, cBoiicTBa, GyHKIMOHATN3ALMUS, TIPUMEHEHHE: 2 I [0
KPUCTAJLINYECKUI U TOPUCTBIA HAHOKPEMHHUM, TIOPUCTHIE U Omnnaiin
Henopuctele HY kpemuesema. [TokpeiTus u3 nuokcnaa 0 0 0
KpeMHHs. AKTHBHBIE TPpyHbl Ha noBepxHoctu Si02.

13 Tema 7. HanouacTuubl 30510Ta U cepedpa Bcero aynutopHbIx 4acoB
OcHoOBHBIE CBOICTBA U METO/IbI IOTyUEHHUS (B BOJHOU U 2 I [ 4
opranudeckoi cpene). ynkrmonanmzarus. OnTHYecKre Ounaiin
cBOMCTBA. [I0BEpXHOCTHBIN TUIA3MOHHBIN PE30HAHC. 0 0 0

PamaHoOBCKasi CIEKTPOCKOMUS KOMOMHAIIMOHHOTO PACCESHHUS.
Konopumerpuueckuit 1 payopecieHTHBINH aHATU3BL.
[Tpumenenue. OCHOBHbIE CBOWCTBA U MeTObI oayyeHne HY




cepebpa. OnTudeckne CBONCTBA. AHTUMUKPOOHEIE CBOHCTBA.
[Ipumenenue

14 Tema 8. HanoyacTHIbI OKCHI0B METAJLJIOB Bcero aynutopHbIX 4acoB
OcCHOBHBIE CBOMCTBA, MOJy4eHHE, (DYHKITMOHAIU3AITHUS, 2 | 0 | 0
npumeHenne HY Ha ocHoBe okcuoB MetaiuioB. HYU Ha ocHOBe | Onnaitn
okcuja tutata, potokaranu3. HY Ha ocHOBe okcuja IMHKa, 0 0 0
aHTHOaKTepuanbHas akTuBHOCTh. HY Ha ocHOBE okcHa
’Kelle3a, MarHUTHbIe cBOMCTBA. buodyHkunonanusamnus.

[IpumMep MyTbTUMOJATBHBIX AaHATU30B MPU yYaCTUU
HAHOYACTHI] OKCH/JIA JKeJle3a

15 Tema 9. IlonnynpoBoaHukoBbie HaHOKpHUCcTALIBI (KT) Bcero aynutopHbIx yacoB
OTnuue OT TPagUIHMOHHBIX (I1yopodopoB, MpeuMyliecTBa u | 2 | 0 | 4
negocratku. ®orodusuka. Cunres KT. Ownnaiin
buodynkmumonammzanus nosepxanoctu KT. [Ipumenenne KT. 0 0 0
[MuToTokcnyHOCTh. JIMarHocTHKA in Vitro (MyJIbTHILUIEKCHOE
KOJMpPOBaHUE, TapreTHas BU3yaiusauus u Ap.). Busyanuzamnus
in vivo. JIByxdoTtonnoe Bo30yxaeane KT.

16 Tema 10. Hano4yacTHIELI ¢ AHTHCTOKCOBOM Bcero ayutopHbIX 4acoB

dayopecuenuueii (HAD)

PenkoszemenbHbie 3neMeHThl. HaHOUACTHUIIBI C aHTHCTOKCOBOM
dayopecuenmnueit (HA®). CtpykTypa, poiib akTHBATOPA,
ceHcuOunm3aropa, Marpuilsl. @otodusuka GryopeciueHunu.
[Monyyernne HA®D. ['mapodunmszanms moBepXHOCTH.
[Ipumenenue 11 GUOMETUIIMTHCKUX UCCIIEIOBAaHUM.
doToarHAMUYECKas Tepans, TeHEepalus aKTHBHBIX (hOpM
kucnopona (ADK). dorononumepusanus, UHIyIUpyeMas
HK-cBeToMm.

Criaya KOHTPOJIbHBIX 3aJaHUI

2 |0 [0
Ownnaitg
0 0 0

COKpaH_IeHHLIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo6o3navenue | [lo1HOe HAMMEHOBaHUE

9K OJIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ICKIIUU

BM Buneo-marepuansl

AM Aynuo-marepuainsl

I1p3 IIpesenTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC VM HTEepaKTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue
7 Cemecmp
2-4 OcHoBHBbIE ITanbl PA060THI ¢ HAHOYACTHIIAMH

OcBoenune MeTo10B oaroroBku HY s Moaudukammy moBepXHOCTH HA IPUMEPE YaCTHII
noauMepHbIx aucnepcuid. [Toaroroska nucnepcuit HU: ouncTka, onpeneneHue
KOHIIEHTpAIIUH, pa3Mepa, 3eTa-MoTeHIMaaa, KOHTPOJIb KOJIOUIHON cTabunpHocTH HY.
Bxomrouenne METOK 1 onpeiesieHue MX KoJIn4decTBa (Ha mpuMepe KPacuTels).




SEN Moaudukanus NoBePXHOCTH 32 CHYeT aJCOPOLMH M CO3JaHUSI KOBAJIECHTHOI CBA3H
Omnpenenenne KOHICHTPAIUK (PYHKITMOHAIBHBIX TPYIII. AICOPOIIHs OMOTOTHIECKU
aKTUBHBIX MoJieKyJ. KonmnuecTBennas onenka. [lomydenne KOHbIOTaTOB 3a CYET CO3/IaHUS
KOBaJICHTHOM cBsi3u. KonnuecTBeHHast OlleHKa.

10-13 | Moandukanusi NoJIynpoBoAHUKOBBIX HaHOKpUcTaLI0B (KT)
IMaapodunuzanms nopepxHoctr KT. OnieHka KOIOUIHBIX CBOMCTB. AicopOIms
OHMOIOJIMMEPOB U TOJydYeHUE KOHBIOTaToB. MccaenoBanue CBOWCTB.

14 IMosryyeHre HAHOYACTHI] METAJLJIOB
[Tonyyenue HaHOUACTHII cepeOpa. MoauuKaius MoBEPXHOCTH CHHTETUICCKUMU U
IPHUPOIHBIME rosuMepamu. OIeHKa KOJUTOUIHON cTabuapHOCTH. VccieoBaHe CBOWCTB.

15 ITosryuyeHne ruOpUAHBIX OPraHO-HEOPraHMYECKUX YACTHIL.

ITonroToBka MOJUMEPHBIX YacTUIL s BKJItoueHHUs Heopranndeckux HY. I'mapodummzanms
U NOBBIIIEHNE cpoacTBa K nnoBepxHocty y HY. Brintouenne HY B oprannyeckue 4aCcTULBI.
OneHka 3¢ (eKTUBHOCTH BKJIIOUEHHMSI U CCIIEI0BAHUE CBOMCTB TMOPUIHBIX YaCTHUIL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcHOBHOW BHJ y4yeOHOW pabOTBl — JIEKUMOHHO-NIPAKTUYeCKUH. OTnenbHOE BHUMAaHUE
yIessercss ayAUTOPHOM KOHCYJIbTaTUBHOW JESTENbHOCTH B XOJ€ JIEKLMOHHOIO IpoLecca B BHJIE
JMajgora:  JONOJHMUTENbHBIE BOIPOCHl  CTYJIEHTOB — IIOSICHEHHWE JIEKIIMOHHOIO MaTepuala
IIPEIo1aBaTeNeM.

Jleranuzanys ONMCAaHUM CJOXHBIX IPOLECCOB U CUCTEM IPOBOJUTCS C HCIOIb30BAHUEM
HArJSIIHBIX — TpaUyecKuX MarepuajoB: TaONWI, JAWarpamM, WUIIOCTpPAIMi, Ipe3eHTAIHH.
Bricka3biBaloTCA JONOJHUTENbHBIE IMOSICHEHUSI HA IMPUMEPE KOHKPETHBIX MEIMKO-OMOJIOTMYECKUX
BOIIPOCOB U PEILIEHUS PENPE3EHTaTUBHBIX 3ajau.

Jln1s BHeayAMTOpHOM paboThI — caMOCTOATENIbHOM padoThl cTyneHToB (CPC) — npenycMoTpeHsl
TEMBI JJIS1 CAMOCTOSITETILHOTO U3Yy4YEeHHUs, C MTOCIEIYIOINUM 00CYXK/IEHUEM B X0/I€ ayJUTOPHOM paboThI.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEICTB MO JAUCLUILUIMHE 00eCeuBaeT MPOBEPKY OCBOEHUS IIAHUPYEMbIX
pe3ynbTaToB oOyueHUs (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUHA TEKYIIETo,
pyOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHLUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

Komnerenuus NuaukaTopbl 0CBOEHHS ATTecTalMOHHOE MePONpHusTHE
(KI1 1)

IK-1 3-11K-1 9, Ped-8, k.p-16
VY-TIK-1 3, Ped-8, k.p-16
B-TIK-1 3, Ped-8, k.p-16

IK-1.3 3-11K-1.3 9, Ped-8, k.p-16
VY-1IK-1.3 3, Ped-8, k.p-16
B-TIK-1.3 3, Ped-8, k.p-16

ITK-6 3-11K-6 9, Ped-8, k.p-16
VY-1IK-6 3, Ped-8, k.p-16
B-T1K-6 3, Ped-8, k.p-16




I kaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIbHO. MToroBast arrectanus Mo AMCUUIUIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00il cyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILLEro ¥ MPOMEKYTOYHOIO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOM:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YpOBHIO OCBOCHHUIO
OaJUILHOM IIKAJIE ECTS y4eOHOM TUCIUIINHBI

O1neHKa «OTIMYHO» BBICTABIACTCS CTYICHTY,
€CJI OH ITyOOKO M IMTPOYHO YCBOMI
IpOrpaMMHBII MaTepua, HCUEPIIBIBAIOIIIE,
MOCJIe0BaTENFHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTepual
MOHOTPaUIECKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepuall, I'PaMOTHO U

4 — «xopouwto» 10 CYLIECTBY U3JIaraeT €ro, He J0IycKas
70-74 CYLIECTBEHHBIX HETOYHOCTEMN B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBJICTBOPHTEIBHO)

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puajia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
IIOCJIIEA0BATCIIBHOCTU B U3JIOKECHUU
IIPOrpaMMHOI'0 MaTCpuaia.

O11eHKa «HEYIO0BICTBOPUTEIHLHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO
9_ Marepuara, JI0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F oumOku. Kak mpaBuio, oreHka

«HEYO08IeMBOPUMETLHOY

«HEY/IOBJICTBOPHTEIILHO» CTABHTCS

CTyJIEHTaM, KOTOPbI€ HE MOTYT MPOJIOIKUTD
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEH AUCIUTLIHHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUNIAHBI

OCHOBHAZ JIMTEPATYPA:

1. DU A 46 Ananutuueckag XxuMus B 2 kaurax. Kaura 2. ®u3uko-xuMHYECKUE METOIBI aHATIU3A |
y4eOHUK U MPAaKTUKYM JJIsl By30B, Anekcanposa 3. A., Mocksa: FOpaiit, 2022

2. 620 b 90 buomenuiuHCKUe HAHOTEXHOJOTHH : Y4eOHoe mocobue, bynkesuu P.O., bynkesuu E.B.,
Cankr-IlerepOypr: Jlans, 2020



3. DU E 30 HaHoTeXHOJIOruHU: METOLOJIOTHS UCCIEI0OBAHNN NEUCTBUS HAaHOYACTHUILl METAJJIOB Ha
Onosornueckre 00BEKTHI : yueOHoe rmocodue /s By30B, Eroposa E. M., Mocksa: IOpaiit, 2022

4. DU 11 49 ®Ousnko-XxuMHIECKHE OCHOBBI HAHOTEXHOJI0THH : yueOHuK, [Tonenor FO. B., Eropoga E.
B., Canxr-IlerepOypr: Jlanb, 2022

5. DU ]I 64 ®us3uko-XxuMHsl HAHOYACTHUII : yaeOHOoe mocodue it By30B, Jlonomaros M. 1O., Mocksa:
Opaiir, 2022

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 537 M 43 VII MexnyHapoaHblii CUMIIO3UYM 10 KOT€PEHTHOMY OITUYECKOMY U3IYy4EHHIO
MTOJTYITPOBOTHUKOBBIX COSTMHEHHUH U CTPYKTYp : [Iporpamma. COOpHUK Te€3HCOB OKIan0B, 2019

2. 547 b48 Kypc coBpeMEHHOI aHaTUTHYECKON XUMuUU : yueOHoe rnocobue ais By3oB, bepesun b./1.,
bepesun /I.b., Mocksa: Breiciias mkosna, 2003

3. 620 H25 HanomaTepuaibl: CBOICTBA U MEPCIIEKTUBHBIC MPUJIOKEHNUs : , , MockBa: Hay4nsrit Mup,
2014

4. 57 3-17 CynpamosexyisipHbIe HaHOpa3MepHBIC CUCTEMBI Ha TpaHuIle pa3aena ¢a3. Konmnenmuu u
MEePCIEKTHUBBI JJIs1 OMoHaHOTeXHoJoTHH : , 3aineB C.1O., Mockga: Jlenanm, 2010

[MTPOI'PAMMHOE OBECITEYEHUE:

CrnenmanpHOE porpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CHeI_II/IaJ'ILHOC MaTCpHUAIIbHO-TCXHUYCCKOC obOecrieueHne HEe Tpe6yeTC${

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JIUIA CTYAEHTOB

3amoroM  yCHEmHOTO OCBOCHUS AMCHMUILIUHBI «OCHOBBI XHMHUYECKOW Monauduxanmu
MOBEPXHOCTH HAHOMATEPHAJIOB» SIBIISETCS 00S3aTeIhbHOE MOCEIIEHUE JIEKIIMOHHBIX, CEMUHAPCKUX U
MPAaKTUYECKUX 3aHATHUN, NPOBOAMMBIX IOJ PYKOBOJACTBOM IPENOJABaTessi, a TaKXKe aKTUBHas
camocTtosaTenbHas pabdora. [Ipomyck omgHOro, TeM Oosee, HECKOJIbKHX, 3aHSATUHA MOXKET OCIOKHHTH
OCBOCHHE pa3IesioB Kypca.

JIeKIIMOHHBIE 3aHATHS.

Jlekuu  SBASIOTCSI OCHOBHBIM METOJMYECKUM PYKOBOJICTBOM TPU W3YyUYEHUU TUCIUTIIUHBI,
HanOoJyiee ONMTUMATBHBIM 00pa3oM, CTPYKTYPHPOBAHHBIM U CKOPPEKTHPOBAHHBIM JJIsi yCBOCHHS
MaTtepuana Kypca. B nmekuuu riy00oKo M MOAPOOHO, apryMEHTUPOBAHO M METOAOJOTHYECKH CTPOTO



paccMaTpUBAIOTCA OCHOBHBIE BOIPOCHI HM3y4aeMOW TEMbI, a TaKX€ [alTCid PEKOMEHJAlUM Ha
CEMHHAPCKHE, TPAKTHYECKHUE U JIA00PATOPHBIC 3aHATHS, yKa3aHUs Ha CAMOCTOATEIBHYIO paboTy.

CryneHTy HE0OXOIMMO OBITH TOTOBBIM K JICKIIMM, W K €€ 3aliCH A0 NPUX0J]a JIEKTOpa B
ayTUTOPHIO, TaK KaK KIMEHHO B MEPBYI0O MUHYTY OOBSIBISICTCS TeMa, (POPMYJIUPYETCS OCHOBHAS IIETTb,
JTaeTCsl IEPEeUCHb BaXKHEHIINX BOMIPOCOB. be3 aToro nanpHeliee NOHUMaHUE JICKIIUU 3aTPYIHSETCS.

Ilepen HavyasioM JIEKIIMM HEOOXOAUMO IOBTOPUTH MaTEpHaJl TMPEIbLIYIIETO 3aHSATHS,
MOCKOJIBKY MPH M3J0)KEHUW Marepualia JIEKIMU MpernojaBaTeib, KaK MpaBUIIO, OPUECHTHPYETCS Ha
3HaHMS, KOTOPBIC JIOJDKHBI OBITh Y CTYACHTOB, YCBOMBIIMX MaTepHall BCEX MPEABLAYIIUX JCKIuh. B
MIPOTHBHOM CJIy4ae HOBBIM MaTepuaj Ha JICKIMHA C OOJIbIION BEPOSTHOCTHIO OYJET YCBOGH HE B
IIOJTHOM 00BEME.

OmmbO0OYHO CUMTAThH IENBI0 MOCEIICHUS JEKIIMOHHOTO 3aHATHS MOAPOOHYIO 3aIUCh JICKIIHH.
[Toapo6Has 3anuch JEKIMH HE CMOXKET 3aMEHUTh KOHCIIEKTA MPH MOJArOTOBKE K 3Kk3aMeHy. Bo Bpemst
JIEKIIMM HEOOXOJMMO OCMBICIIMBATh CKa3aHHOE IMperojaBaTeiieM, KOHCIEKTUPOBAaTh MaTephall H
3a7aBaTh MPEMNOaBATEII0 BOIPOCHI.

KoHcnekTtupoBath CielyeT TOJIbKO caMOe BaKHOE B paccMaTpuBaeMoil TeMe: (opMyITUPOBKH
OTpe/IeNICHUI U 3aKOHOB, BHIBOJBI OCHOBHBIX ypaBHEHUH U (HOPMYI, U TO, YTO CTApaeTCs BHIICTUTH
mpernojaBaTellb, Ha YeM OH aKUEHTHUPYeT BHHUMaHHE CTyAeHToB. HeoOxoaumo crapaThes
OoT(UIBTPOBEIBAT, M CKMMATh IOJIaBaCMbI Marepual, Oojiee MOJAPOOHO 3alUChIBATH OCHOBHYIO
WH(OPMALIUIO U KPATKO — JIONIOJHUTEIILHYIO. 3aIUChIBATh KEe MaTEepHall CIEAYeT B TOM ClIydae, eClid
MOHSTHO €ro COJEP’KaHME M CMBICI. TOJBKO MPH COOJIOJEHUM 3TOTO YCJIOBHUS KOHCIIEKTHPOBAHHUE
CTAaHOBUTCSI OCMBICIIEHHOM, @ HE MEXaHUYECKOW 3alMChI0 U3JIaraeMoro MaTepHuaia.

[To BO3MOKHOCTH CIIEAyeT BECTH 3allUCU CBOMMH CIIOBaMH, CBOMMH (popmynupoBkamu. Takoe
KOHCIIEKTUPOBAHHWE O3HAYaeT, YTO CTYACHT Ha JieKuuu paboTtaer TBOpueckd. Kpome Toro, oHo
pa3BHUBAET MBIIIJICHHE CTY/IEHTA U IIOMOTaeT €My HAyYUThCS TPAMOTHO, U3JIaraTh U CBOM COOCTBEHHbBIE
MBbICIH. /{7151 yCKOpeHUsI KOHCIEKTUPOBAHUS CIEAYET MOJIb30BaThCS CUCTEMOM COKPAILIEHHBIX 3aIUCEH.

KoHcnekT [0mKeH BECTHUCh B OTAEIBbHOM TETPaad, PACCUMTAHHOM Ha KOHCIEKTHPOBAHUE
CEMECTPOBOTro Kypca Jekiuil. OH J0mKeH ObITh aKKYpaTHBIM, XOPOIIIO YUTAEMbIM, HE COJIEP)KATh HE
OTHOCAIIHECS K TeMe HHPOPMAIIHIO U PUCYHKH.

[TockonpKky  JEKIMS  MpeaycMaTpUBAeT  HEMOCPEACTBEHHOE, IKUBOE  OOIICHHE C
MpemnoaBaTesieM, TO Ha JIEKIIMK HeOOXOAMMO 3a/1aBaTh MPETOIaBaTEI0 OTHOCIIIUECS K TEME JIEKITUI
BONPOCHL. Bompockl Ha JeKIHM HEOOXOAMMBI HE TOJBKO MOTOMY, YTO OHU MOMOTAOT 00ECIeYUTh
KOHTaKT JIeKTOopa ¢ ayautopuei. Hamumume nuanmora CTyIEHTOB € MPENOJaBaTelieM IOBBIIIAET
TBOPUYECKU MOTEHIINAT 00y4aeMbIX. BOIPOCkl OJJHOTO CTy/IEHTa CTUMYIHPYIOT TBOPUECKYIO paboTy U
€ro TOBApHIIIEH, CIIOCOOCTBYS yIIIyOIIEHHOMY M3YYEHHIO TpeaMeTa. Bompocsl MOMOrarwT CTyAeHTaM
JydIe TOHSATh U3JlaraeMblil MaTepual

[IpocnymranHplii MaTepuan JIGKIUU cieayeT mnpopadborats. OT 3TOr0 3aBHCHT MPOYHOCTH
YCBOCHMSI 3HAaHHWM, M, COOTBETCTBEHHO, KA4€CTBO BOCHPHUATHS MOCIEAYIOWEH JIEKIUH. TOJIbKO
TIJITAaHOMEPHAsI U TeJIeHapaBJIeHHasi 00paboTKa JICKIIMOHHOTO MaTepuaia 00ecrnednBaeT ero HaJIe)KHOe
3aKkperyieHue B namMsatd. [loBTOpeHHEe M BOCHpPOU3BENECHHE MaTepuasa JIEKIMH HEOOXOTUMO H TpHU
MOATOTOBKE K JTA0OPATOPHBIM 3aHATHSAM, a TAKKE MPH TMOJATOTOBKE K MPOBEPOUYHBIM KOHTPOIHHBIM
pabotam.

YMeHue cnymarh JIEKIUI0 W OpaBWIbHO €€  KOHCIEKTUPOBaTh, CHCTEMAaTHYECKH,
T0OpPOCOBECTHO W OCO3HAaHHO paloTaTh HaJa KOHCIIEKTOM C TMPHUBICYCHUEM JIOMOTHUTEIBHBIX
HMCTOYHHUKOB — 3aJI0T YCIICIIHOTO YCBOCHUS yueOHOTO MaTepHaia.

IIpakTHueckue 3aHATHS.



[TpakTrueckue 3aHATUS M0 qUcHUILUIMHE «OCHOBBI XMMHYECKOW MOAM(PHUKAIUUA TOBEPXHOCTH
HAaHOMAaTEPHAJIOB» MIPE/ICTABIIEHBI:

— 1abOpaTOPHBIMU 3aHATHSIMHU MO PEUICHUIO 33]1ay;

— CEMUHApCKUMHU 3aHATHSIMHU.

Jlns npugaHus HaHOMAaTepHajiaM JONOJIHUTEIbHBIX CBOMCTB, HalpUMep, OMOCOBMECTUMOCTH,
CIIOCOOHOCTH CBSI3BIBATbCA CO CHEIU(UUYECKMMH MOJIEKYJIaMH B OpraHu3Me, arperaTuBHOU
YCTOWYMBOCTH, PACTBOPHUMOCTH B BOJE U JApP., UCMHOJB3YIOTCS MPHUEMbl XMMHUYECKON Moaupukanuu
IIOBEPXHOCTH, KOTOpPbIE M NIPEAJararoTCs K O3HAKOMJICHUIO U OCBOEHHUIO CTYAEHTaMU Ha JaHHOM
Kypce.

[TpakTHueckue 3aHATHS IO PELICHHUIO 3a7ad JOMNOJHSIOT JEKUUOHHblE 3aHATHA. Kaxnoe
IIPAKTUYECKOE 3aHATHE HAUMHAETCS C BBOJHOW TEOPETUUYECKOM YacTH, MOCTAHOBKHU 33/Jayd M IUIaHA
skcnepuMenTa. Llenp 3aHATHSA TOMHKHA OBITH MOHATHA HE TOJBKO MPEMOAABATENIO0, HO U CTYJCHTaM.
OTO0 mpuUAaeT 3aHATHSIM aKTyaJlbHOCTb, @ CTYJIEHTaM — [IOHMMaHUE, YTO JIaeT pelIeHUEe NOCTaBICHHON
3a/a4uM ISl OBNIAJICHUS TeMOil U KypcoM B menoM. OOCyKIeHHe MPOUCXOIUT B CBOOOAHON (hopme U
MpeJinoiaraeT akTUBHOE OOIIEHHE MpernoaBaTels co cryaeHTaMu. Kpome Toro, Kk KaxaomMy 3aHATHIO
TOTOBUTCSI HAOOP BOIPOCOB, KOHTPOIUPYIOLIUX TOHUMAaHUE CTy/IeHTaMU TE€OPETUYECKOT0 MaTepurara,
KOTOPBIN OBLIT U3JI0KEH Ha JICKIUSAX WM U3YyYeH CAMOCTOSTEIbHO.

[Iporpamma npakTHYECKUX 3aHITHI MOCTpOEHa cieayromuM obOpa3zom. Ha mepBom 3ansTun
CTYZIGHTBl 3HAKOMATCS C JaOOpaTOpHBIM O00OpYyIOBaHMEM — HM3MEPUTEIBHBIMU MPUOOpaMH,
BCIIOMOTaTeIbHBIM XUMUYECKIUM 000pYyI0BaHUEM, PELIAOT MpocThie 3a1aun. [locnenyromue 3anaTus
[IOCTPOECHbl Ha TMOCTEHNEHHOM IIOBBIIIEHUN CAMOCTOSITEIbHOCTU IPH BBINOJIHEHUU MPaKTHUYECKUX
paboT, BKIIOUEHUE B HHUX DSJIEMEHTOB MCCIEIOBAaHUS, PACUETOB, MOWCKA PELICHHM, MpeCTaBlICHUs
pesynbrata.  Kpome TOro, HaBbIKM M yMEHHSA, NPUOOPETEHHbIE HA HAYallbHBIX 3aHATUSX,
3aKpEIUISIOTCS M OTpalaThIBAIOTCS Ha MOCIHEAYIOUIMX 3aHATUAX. [akod alropuTM MPOBEIEHUs
3aHATUN TO3BOJIAET pa3BUBATh YMEHUS M HABBIKM NPUMEHEHUS M3YYEHHBIX METOJOB U
KOHTPOJIUPOBATh UX HAJIMYUE Y CTYACHTOB.

Opranuzanys NpakTUYECKUX 3aHATHI 4acTO MPEIyCMaTpPUBAeT WX BBHINOJIHEHHE TpylnIaMu
CTYJEHTOB, CAMOOPIaHM3YIOIIMXCS KaK TpU MPaKTUYECKOW pabdoTe, TaKk W MPU CaMOCTOSTEIbHON
pabore mo aHanuzy uHpopmaiuu, oOpaboTke pe3ynbratoB W ux odopmienuro. [IpenogaBarernn
JOJDKEH MPOBOAWTH 3aHATHE TakK, 4YTOObl Ha BCEM €ro MPOTSKEHUH CTYIEHThl OBLIM 3aHSTHI
TBOPUYECKON paboTOl, MOMCKaMU NPABUIBHBIX U TOYHBIX PEHICHWM, YTOOBl KaXABIH TMOTYYHI
BO3MOKHOCTb PaCKpPBIThCS, POSIBUTH CBOU CLIOCOOHOCTH.

dopmMupyemMble YMEHUS W HaBBIKM [] y CTYIEHTOB pa3BUBAIOTCA YMEHHUS HaOII0aTh,
COIOCTaBIIATh, AHAJIM3UPOBATh, JI€NaTh BHIBOJABI U OOOOILIEHMS, CAMOCTOSATENBHO (MJIM B COCTaBe
MUHUTPYIIBI) TPOBOAUTH 3KCIEPUMEHTAIbHbIE PaOOTHl U MCCIEA0BaHUSA, OQOPMIISTh PE3YJIbTAThl B
BUJE TaOauI, cxem, rpadukoB. CTyAeHTHI NOTy4aroT IpodecCHOHaIbHbIE YMEHHS U HaBBIKU pabOTHI B
nmabopaTropuu, ¢ U3MEPUTEIbHBIM 000pyI0BaHUEM, YCTAHOBKAMH, BCIIOMOTaTeNIbHBIM 000pyI0BaHUEM
U APYTUMU TEXHUYECKUMH CPEACTBAMH IIPH MPOBEACHUN MTPAKTUUECKUX 3aHATHI.

[TonroroBka K 3K3aMeHy.

Jnis ycnemHoi cnauM 9K3aMeHa Mo JUCHUIUIMHE «OCHOBBI XHMHYECKOW Moaudukanuu
MOBEPXHOCTH HAaHOMATEPHAJIOB» HEOOXOIMMO, IIPEXkJIe BCero, chopMUpoBaTh MOTPEOHOCTh B 3HAHUAX
U HAayuyuThCs YUUTHCS, NpUOOpeTas HAaBBIKM CaMOCTOSTENbHOH paboThl, HEOOXOAWMBIE IS
HEMPEPHIBHOIO CAMOCOBEPIIEHCTBOBAHUS M PAa3BUTHS MTPO(PECCHOHATBHBIX CITOCOOHOCTEH.

[TonroroBky cienyer HauWHATh C MEPBOrO JHA M3Yy4YEHHUS IUCHMIUIMHBI, MpUydass ceds K
eXKeTHEeBHOM camocTosTenbHONM pabore. HyxkHO mocraparbcsi BbIpaOOTaTh CBOMl COOCTBEHHBIH, C



Y4€TOM MHAMBHIYaIbHBIX CIOCOOHOCTEH, CTUJIb B pab0OTE, U YCTAHOBUTH PAaBHOMEPHBII pUTM Ha BECh
ceMecTp.

JIyist yCBOGHHSI TUCITUTUTMHEI B TIOTHOM 00BEeMe C MPUCYINEH €l CTPOTOCTHIO, JIOTHYHOCTBIO H
MPAKTUYECKON HANpaBlIEHHOCTHIO, HEOOXOAMMO COCTaBUTH NPEACTaBICHHE 00 OO0IIeM Coaep KaHUuU
JUCLUIUIMHBI U IPUBECTU B CUCTEMY 3HAHUS, IIOJYUEHHbBIC HA AYAUTOPHBIX 3aHATHUSAX.

Kak npaBuio, Ha JEeKIUSAX MOAYEPKHUBAIOTCA Haubojee BaKHbIE U TPYIHBIC BOIPOCHI WM
paszensl JUCUUIUIMHBL, TpeOyIole BHUMATEIbHOIO U3y4eHus u 00 qymbiBanus. HyXHO 3TH BOIIpochl
BBIJICJIUTh U 00513aTENIbHO [IOCTapaThCs pa300paTbesi B HUX, HE TOKUAAACH SK3aMeHa, IpopadoTaTh UX,
TOTOBSICh K IIPAKTHUYECKUM 3aHATHAM. Ecin HEKOTOpble TEMbl AMCLMILIMHBI, HM3ydacMble Ha
ayJUTOPHBIX 3aHATHUX, HE BOILIM CIIMCOK 3K3aMEHAIMOHHBIX BOIIPOCOB, TO HE CIEAYET CUUTATh, YTO
TaHHBIM MaTepuall He TMOMISKUT mpopadoTke. IIpemomaBarens Ha 53K3aMEHE MOXKET 33/1aTh
JIOTIOJIHUTENBHBIE BOIIPOCHI 10 ITUM TEMaM.

He cnenyer ocraBisaTh 6€3 BHUMAaHUS HU OJHOTO pasfesia JUCLHUIUIMHBL, €CIH HE yIauoch B
4eM-TO Pa300paThCsl CaMOCTOSITENbHO, HY)KHO 0OpaTUThCs K ToBapumiaMm. Eciu ¥ 3T0 He moMorio
BBUSICHUTh ~ Kakoi-mu0o  BOHOpoC 10  KOHI@, HYXHO  00s3aTelbHO  BOCIOJIB30BaThCsA
IPEIPK3aMEHALMOHHON KOHCynbTanue. OueHb MOJE3HO Iocie MpOopadOTKU KaxJIoro paszieia
BOCCTAHOBUTH B ITAMSATH COJIEP’KaHUE N3YUYEHHOI'0 MaTepHasa, KpaTKo 3allicaB ero Ha Jucre Oymar.

[TonroroBka K »K3aMEHY HE JOJDKHA OIpAaHUYMBATHCS UYTEHUEM JIEKIMOHHBIX 3aIuceil.
[lepBoHayasibHO HEOOpaOOTaHHbIE KOHCIEKTHI COepkKaT (PaKThl, OIPEACICHUS, BbIBO/IbI, ClIETIaHHbIE
mpernojiaBaTeNieM, ¥ B HHX cJ1a00 NpOCMAaTpUBAETCs CBs3ylomIas uuaes Kypca. J[I000H KOHCHEKT
TpeOyeT OTOJHUTENFHOW TPOPAabOTKH C HCIOJIB30BAaHHEM YYEOHHMKOB W PEKOMEHIOBAHHOM
outepatypel. Eciu B KOHCHEKTE OTCYTCTBYET OJJHA MJIM HECKOJBKO TEM, HEO0OXOJUMO
3aKOHCIIEKTUPOBATh HEAOCTaoLMe TeMbl o y4eOHuKy. [Ipu nmpopaboTke KOHCHEKTa 3alMch BCEX
BBIKJIAJIOK, BBIBOJIOB U (popMyn sBisieTcst o0s3aTesibHOM. Ha 3Tane 3akpemnsieHus ojae3H0 yepeoBaTh
yri1yOJeHHOE TOBTOPEHNE OCOOCHHO CIIOXKHBIX BOIPOCOB C OETIIBIM MOBTOPEHHUEM BCETO MaTepHaa.

Ha HemocpeICcTBEHHYIO0 MOATrOTOBKY K clade dJK3aMeHa JaeTcsl BpeMs. JTOTr0 BPEMEHHU
JIOCTaTOYHO TOJIBKO JJIsi YIJIyOJIeHUs, pacUIMpeHuss M CHUCTeMaTH3aluu 3HAaHWI, Ha YCTpaHEHUU
po0eJIoB B 3HAaHWU OTJEJIBHBIX BOIPOCOB, JUIsl ONpPENENeHHUs 00beMa OTBETOB Ha KaXKIblil BOIpOC
MPOrpaMMbl JUCHUIUIMHBL. [[03TOMY HY)XHO NJIaHHUPOBATh CBOIO MOJATOTOBKY C TOYHOCTBIO JIO Haca,
YUUTBIBasl Cpa3y HECKOJBKO (paKTOPOB: HEOJHOPOJHOCTh MaTepuasa U 3TAloB €ro NpopadoTKH, CBOU
MH/MBUyaJIbHbIE CIIOCOOHOCTH, PUTMBI JIEATEIBHOCTH U T.I. B 3aHATHAX peKOMEHAyeTcsl NeNaTh
nepepbIBbl, H30erast 001Ie yTOMIIEMOCTH U CHIKEHHS MHTEIUIEKTYalIbHON AeSTeIbHOCTH.

Henb3st roToBUTHCS, NpopabaThiBasi JIMIIbL HEKOTOPbIE BOINPOCHI, HAJIESCh HA TO, YTO UMEHHO
OHU U TONaayTCs, WIM 3allOMUHAs BECh MaTepHall MOAPsJA, He BHHUKas IITyOOKO B €ro cyTh. Takxke
cienyer u3beraTb M MeXaHHMYeCKoro 3ayuuBaHus. HemocTaTku Takoll NOATOTOBKM OYEBUIHBI.
3Ha4YeHHE SK3aMEHAa HE OIPAHMYMBAETCS MPOBEPKON 3HAHHWU. SIBIISSICH €CTECTBEHHBIM 3aBEPILICHHEM
paboThI CTyIEHTa, OH CIIOCOOCTBYET 000OIIEHNUIO U 3aKPEIJICHHUIO 3HAaHUHM U YMEHU, TPUBEICHNE UX B
CTPOTYIO CUCTEMY, a TAK)K€ YCTPAaHEHHUIO BOSHUKIIIMX B IIPOIECCE 3aHATHI MPOOEIOB.

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

I[I/ICI_II/IHJII/IHa «OCHOBBI  XHMHMYECKOM MOI[I/I(bI/IKaLII/II/I MOBCPXHOCTU HAHOMATCPUATIOB»
npeaHadHauCHa Uil HU3YUYCHUS CTyICHTAMH, O6y‘-IaIOH_II/IMI/IC${ 0 HAaITPaBJICHUIO «broxumMu4eckKrue
CUCTEMBI U TCXHOJIOTHH».



JuctunnuHa «OCHOBBI  XMMHUYECKOM MOAM(HUKAIMU TOBEPXHOCTH HAHOMAaTEPHAJIOB)
JIOTHYECKU B3aMMOCBSI3aHA C JIPYTMMHU NMPO(ECCHOHAIBHBIMU JIUCIUILIIMHAMYU, HEOOXOAUMBIMU IS
peanu3anuu npohecCHOHATBHBIX KOMIIETEHINN CIIEUAINCTA.

Jns u3ydeHuss NaHHOW TUCHMIUIMHBI HEOOXOIMMBI TPEIBAPHUTEIbHBIC 3HAHUS MO OOIIEH,
KOJUIOWJITHOM, HEOPraHWYEeCKOM M OPraHMYeCcKOW XuMuu. JUId IOHMMaHMs OCHOBHBIX 3aJad IIpU
UCCJIEIOBAaHUHM CBOMCTB MOAU(DUIMPOBAHHBIX HAHOMATEPHUAJIOB HEOOXOJUMO 3HAHUE OCHOB
cnekrpockonuu (B Y@-, BunumoMm u MK nuanazone cnekrpa, AMP, KoMOMHAaIIMOHHOTO pacCesTHUS U
T.4.), (Qorodusuku, (HOTOXHUMHH, MHUKPOCKOIHH, XHUMHUHU BBICOKOMOJEKYISPHBIX M MPHUPOJHBIX
coequHeHmnil. Kpome Toro, He00X0aMMbI 2JIeMEHTapHbIE MPAKTUYECKUE HABBIKK paOOThl B XUMUYECKOU
u ¢usnveckoil nadboparopusax. 3HaHUS, MOIyUYEHHBIE P U3YYCHUH JAHHOTO Kypca, OYIyT CIyKUTh
6a3ucoM A pa3pabOTKU HOBBIX OMOpEareHTOB, HAHOTEXHOJIIOTHYECKUX MPOILIECCOB, MPHOOPHO Oa3bl
Ha OCHOBE ¥/ WJIH JUIA ACTEKIIUM HAHOMATEPUAJIOB.

OCHOBHOU TEJTBIO OCBOSHUS Y4eOHOUM MUCIUTUTHHBI «OCHOBBI XHMHUYECKON MOIU(UKAINN

MOBEPXHOCTH HAHOMATEpUaJIOB» SBIsieTCS (HOPMHPOBAHHE Y CTYACHTOB CHCTEMaTHYECKHX
3HAHUW U MPAKTUYECKUX HABHIKOB MO MOJAUGUKAIMU MOBEPXHOCTH HAHOMATEPHAJIOB MPHU MOMOIIH
pa3IMYHBIX HEOPraHWYECKUX U OPraHUYECKUX XUMHUYECKUX COCIMHEHUN i MOCIEIYIOIIEro
MIPUMEHEHUS UX B OMOMETUIINHE.

3amaun OCBOCHUS Kypca:

* TOJYYHTh 3HAaHUS O O0a30BBIX NPHUHIMIAX (POPMUPOBAHUS AHUCIEPCHBIX CHCTEM, Kak
OCHOBHBIX

* popM npuMeHeHUs1 HAHOMAaTEPUaIoB B OMOMETUIIMHE;

* c(hopMHpOBaTh YETKOE MPEACTABICHUE O MPOIECCAX, JIEKAIIUX B OCHOBE IMOTYYCHHUS

* HAHOMaTEepPUAJIOB OPraHNUYECKON U HEOPraHUUYECKOW IPUPO/IBI;

* W3YYHUTh OCHOBHBIE MOJIXObI K MOAU(DUKAIINH TOBEPXHOCTH HA OCHOBE KOBAJICHTHBIX U

* HEKOBAJICHTHBIX B3aUMOJICHCTBUI C y4eTOM 0COOEHHOCTEl HAHOMATEPUAJIOB;

* [IOJIyYUTb MPEJICTABICHHE O COBPEMEHHBIX METOAAaX OMOUCCIIE0BaHUI ¢ UCTIOIb30BaHUEM

* OMOpeareHTOB Ha OCHOBE HAHOMATEPUAJIOB;

* OCBOMTb OCHOBHBIE JIAOOPATOPHBIE METO bl MOAU(PHUKAIIUN TOBEPXHOCTH HAHOMATEPUAJIOB U

* MICCIIEIOBAHUS UX CBOMCTB
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