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OCHOBbI XUMUYECKOU MOJJUPUKALIMU [TOBEPXHOCTU HAHOMATEPUAJIOB
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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: 26.014,
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

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 26.014,
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
MIPOBOUTH OIIEHKY

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




MyOJUKAIi 10 TeMe
WCCIICTOBAHMS; aHATTU3
HUMEIOLIUXCA METOJIOB U
obopynoBaHus,
CBSI3aHHBIX C

Mo uUKaIen
CBOMCTB
HAaHOMATEPHUAIIOB U
HAHOCTPYKTYD;
KOHTPOJIb Ka4ecTBa
HOBBIX METOJIOB
HU3MEpEHUs TapaMeTpOB
HAaHOMAaTEpPHAJIOB U
HaHOCTPYKTYD; OLICHKA
BPEMEHHBIX 3aTpaT Ha
CTaHJIAPTHBIC U
HECTaHJapTHHIE
METO/TbI H3MEPEHUS
napamMeTpoB
HAaHOMATEPHAIOB U

HaHOCTPYKTYD.

OIICHKOH

s dexTuBHOCTH
IpUMEHEHHUS
OMOTEXHUYECKHUX
CHUCTEM U TEXHOJIOTHM

4. BOCIIUTATEJIbHBINA MOTEHIUAJ IUCLHUATLIIMHBI

[TK-4 [1] - Criocoben K
OIICHKE TpeOOBaHMI K
JETalsM U y3JlaM
OMOTEXHUYECKUX CUCTEM
MEAUIIMHCKOTO,
HKOJIOTUYECKOTO U
OMOMETPUUYECKOTO
Ha3HAYCHUS

Ocnoesanue:
[TpodeccnonanbHbIif
crangapt: 26.014

Hanpasnenus/uenu
BOCIIATaHUS

3amaun BocniuTanus (ko) = BocmuTarenbHBIN MOTSHITHAT TACIUATIIAH

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:




Ne HaumeHnoBanue
1.1 pasaeia yueOHoi
JUCIUIIHHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MakcuMaJabHblil
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHUA
KOMIIETE€HI[HT

Henean

7 Cemecmp

16/0/16 B-TIK-1,
3-TI1K-1,
V-1IK-1,

3-I1K-1.3

N
(63}
)—U
Q
b
oo

1 IlepBsIi1 pa3nen

9-16 | 16/0/16 25 3-TI1K-1,
V-1IK-1,
B-TIK-1,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T11K-4,
V-11K-4,
B-T1K-4,
3-T1K-6,
V-IIK-6,
B-I1K-6

2 Bropoii paznen K.p-16

Hmoezo 3a 7 Cemecmp 32/0/32 50

B-TIK-1.3,
3-T11K-4,
V-T1K-4,
B-T1K-4,
3-T1K-6,
V-TIK-6,
B-TIK-6,
3-T11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-1.3,
VY-1IK-1.3

KonTpoabHbie 50 C)
MeponpusTus  3a 7
Cemectp

* — COKpaIeHHOEe HANMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U
(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUN Pa3/AesioB:

Oo6o3nauenne | [lon1Hoe HanMeHoOBaHHeE
Ped Pedepar

K.p KonTponbHas pabota

c DK3aMeH

KAJIEHIAPHBIN IIAH




Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
7 Cemecmp 32 0 32
1-8 IlepBolii pa3aen 16 0 16
1-2 Tema 1. OcHOBHBbIE XapPAKTEPUCTHKHA HAHOMATEPHAJIOB Bcero aynutopHbBIX 4acoB
IJIA OMOMeIUIIUHbI. 4 | 0 | 4
Benenue B HaHotexHonoruu. Kiaccupukamnmst Ounaiin
HaHOMAaTepHaioB. Jlucrnepcuy HaHOYACTHIL, KaK OCHOBHAs 0 0 0
(dhopMa HaHOMATEPHAJIOB JIJIs1 OMOMETUITMHCKIX
uccienoBanuii. bazoBble XapakTepUCTUKH, CBONCTBA U
croco0bI oTy4YeHus. MexdasHast MOBEpXHOCTD U €€
cBoiicTBa. [ToBepxHOCTHOE HaTsKEHUE. AACOPOITHSI.
CmauuBaemocTb. [[BOMHOM 3JIeKTpUUECKU CIIOH, 3eTa-
noTeHuuan. BnusHue 3J1eKTpoIUTOB Ha IBOWHON
aneKTpudeckuil cioil. Cuiel, JEMCTBYIOLINE MEKITY
HaHouacTuamu. CTaOuIbHOCTh AUCTIEPCUI HAHOYACTHII.
Teopus [lepsruna-Jlannay-®epses-Opepoeka (JIJIDO).
@DakTOphI arperaTUBHON yCTONYUBOCTH JAUCIIEPCHIA.
DNEKTPOIUTHAS KOATYIISIIHS
3-4 Tema 2. OcHOBHbIE MTPUHUIMIIBI MOAU(PUKATMHT Bcero aynutopHbIx yacoB
IToBepXHOCTHO-aKTUBHBIE BelecTBa. MHULIEIUIBL, 4 ‘ 0 ‘ 8
comobmmm3anus. Ctabunuszanus Aucrepcuii, pasHoodpasue Omnunaiin
crabunm3atopoB. bruodyHkumroHanmm3anus st CO3aHMs 0 0 0
TEPAaHOCTUYECKHUX areHTOB: aIcOPOIUs U
peaKIMOHHOCTIOCOOHBIE TPYIIIEI, hair particles, mocioiinoe
OCaXICHHE, BBEJICHUE KPACUTENEH, 1N VIVO UCCIIEJOBAHHUS
5-7 Tema 3. Oprannueckue nanoyactuus (HU). HY, Bcero aynutopHasix 4acoB
moJy4yaemMblie U3 I0JMMEpPOB 6 I |4
CgoiictBa. CriocoObl nonyuenus. [Ipumenenne. HU Ha ocHOBe | Ownnaiin
ruApoGOOHBIX ¥ THAPOPHIBHBIX CHHTETHUECKUX MOJUMEPOB. | ( 0 0
(amynbcuu, AeHAPUMEpPHI, OJ0K-cononumepHbie HY).
HanouacTuiisl Ha ocHOBE TUAPOGUIBHBIX MPUPOTHBIX
oJInMepoB. (0enKu, MoaunenTusl, noaucaxapuansl). H4 Ha
OCHOBE MPUPOJIHBIX U CHHTETUYECKUX THIPO(POOHBIX MOTEKYIT
(iunnocomel, BUpycHeie HY).
8 KounTtposbHoe 3ansiTHE Bcero aynutopHbIX yacoB
Jlokazst o pedeparam 2 0 |0
Ownnaitn
0 0 0
9-16 Bropoii paznen 16 0 16
9-10 Tema 4. Oprannuyeckue HaHodacTuubl (HY). Cunre3 Bcero aynutopHsIx 4acoB
nosumepubsix HU 4 I |8
OcHOBHBIE TIOJIOXKEHUS. DIIEMEHTapHbIE PEaKIIuu Omnunaitn
paavKaIbHOM MOJIUMEpPHU3allii, OCHOBHBIE KOHTPOJIUPYEMBIE 0 0 0
napameTpsl. CriocoOsI TpoBeeHus reTepodasHoi
pPaJIMKABHON TIOJTMMEPU3AIIAN, COTTOJTMMEPHU3aITus,
3aTpaBOYHAs TOTUMEpPU3AIIHSL, MOP(OTOTHIECKH-
HEOJTHOPOIHBIE YaCTHUIBI. DYHKIIMOHAIBHOCTD ITOJIMMEPHBIX
YaCTHUII: PEAKIIMOHHOCTIOCOOHBIE TPYIITIBI, BBEIEHUE METOK.
I'uOpuTHBIC OpraHO-HEOPTaHNYSCKHUE YaCTHUIIBI.
buoananutnyeckue cucreMsl Ha ocHoBe HY.
11 Tema 5. HanouacTuubl yriiepoaa Bcero aynutopHbIX 4acoB




Annorponus yriepona. CBoiicTBa, 0JIy4eHUE,
(hyHKIMOHATU3AIMs, pUMEHEeHHE: TpaduT, QyIIEepPeHBI,
yTJIepOAHbIE HAHOTPYOKH, rpad)eH, HaHOAIMA3bl, YTIIEPOJHbIE
JIIOMUHECLEHTHbIE TOUKHU (rpa)eHOBbIE KBAHTOBBIE TOUKH
(GQDs), yrnepoausie HanoTouku (CNDs), nonumepHsie
touku (PDs)).

2 I [0

Ownnaitg

0 0 0

12 Tema 6. HanouacTuubl KpeMHHUS. Bcero aynutopHbIx yacoB
[Tonyuyenue, cBoiicTBa, HYHKIIMOHATU3AIMS, IPUMCHECHHE: 2 | 0 | 0
KPUCTAJUIMYECKUI U TIOPUCTHI HAHOKPEMHUH, TIOPUCTHIE U Omutaiin
Henopuctbie HY kpemuesema. [TokpeiTusa u3 quokcuaa 0 0 0
KpeMHHS. AKTHBHBIE TPpyHIbl Ha noBepxHocTH Si02.

13 Tema 7. HanouacTuubl 30J10Ta U cepedpa Bcero aynutopHsIx 4acoB
OcHOBHBIE CBOMCTBA U METO/IbI TIOJIy4Y€HHUsI (B BOJIHOU U 2 ‘ 0 ‘ 4
opranudeckoi cpene). ynkruonanuzanus. OnTuYecKue Ownutaiin
cBOMCTBA. [I0BEpXHOCTHBIN TUIA3MOHHBIN PE30HAHC. 0 0 0
PamaHoOBCKast CIEKTPOCKOMUSI KOMOMHAIIMOHHOTO PACCESHHUS.

Konopumerpuuecknii 1 pyopecieHTHBIN aHATN3BL.
[Ipumenenne. OcHOBHBIE CBOMCTBA U MeTO1bI TTOsTyueHne HY
cepebpa. OnTudeckune CBOHCTBA. AHTUMHUKPOOHBIC CBOMCTBA.
ITpumenenne

14 Tema 8. Hano4yacTHIbl OKCHI0B METAJLJIOB Bcero aynutopHbIX 4acoB
OcHoBHbIE CBOWCTBA, ONyYeHUE, PYHKIIMOHAIHU3ALINS, 2 | 0 | 0
npumeHenne HY Ha ocHoBe okcuoB MetaiuioB. HYU Ha ocHOBe | Onunaitn
okcuja tutata, potokaranu3. HU Ha ocHOBe oKcu/a 1IMHKA, 0 0 0
aHTHOaKTepuabHas akTuBHOCTH. HY Ha ocHOBE okcHa
’Kelle3a, MarHUTHbIE CBOMCTBA. buodyHkunonanusamus.

[Ipumep MyTbTUMOJATBHBIX aHAJIU30B MPU yYaCTUU
HaHOYACTHI] OKCHJIA JKeJe3a

15 Tema 9. IlonnynpoBoaHukoBbie HaHOKpHUCcTANLIBI (KT) Bcero aynutopHbIX 4acoB
OTnuuue OT TPaaUIHOHHBIX (IyopodopoB, MpEeUMyIiecTBa u | 2 | 0 | 4
Henoctatku. Porodusuka. Cunres KT. Ownutaiia
buodynkunonanuszanus nosepxnoctu KT. Ilpumenenne KT. 0 0 0
[HuroToxkcnyHOCTH. JJuarHocTrka in vitro (MyJbTHILIIEKCHOE
KOJMpPOBaHUE, TapreTHas BU3yalu3anus u Ap.). Busyanuzamus
in vivo. JIByxdoronnoe Bo30yxnaenue KT.

16 Tema 10. HaHo4acTHIBI C AHTUCTOKCOBOM Bcero aynutopHbIX 4acoB

dayopecuenuueii (HAD)

PenkozemenbHble 251eMeHTl. HaHOUACTHIIBI C aHTHCTOKCOBOM
dbayopectennueit (HA®). Ctpykrypa, posib akTUBATOPA,
ceHcubunmzaTopa, Mmarpuibl. Porodusnka GpayopecreHnu.
[Tonyuenne HA®. I'unpodunuzanus mnoBepxXHOCTH.
[Tpumenenue a1 OMOMETUIIMHCKUX UCCIIEIOBAHUIMA.
doronrHaMuYecKas Tepanusi, reHepalns akTUBHbBIX (popm
kuciopoaa (ADK). dorononaumepusanus, HHIyLHpyeMast
HK-cBeToMm.

Criaya KOHTPOJIbHBIX 3aJaHUI

2 0 [0
Ownnaitg
0 0 0

COKpaIJ_ICHHBIC HaUMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | [lo1HOEe HAMMEHOBAHHE

OK

ONEKTPOHHBIN KypC

IIM

ITonTHOTEKCTOBBIN MaTepuan




I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Bupneo-maTtepuanbl

AM Aynuo-marepuaisl

I1p3 IIpe3enTannun

T TecTbl

OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
4(® NHTepakTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue

7 Cemecmp

2-4 OcHoBHbIE 3Tanbl pad0Thl ¢ HAHOYACTHLAMH

OcBoenune MeTo10B noaroroBku HY i Moaudukayy mnoBepXHOCTH Ha PUMEPE YaCTHI]
nonuMepHsIx aucnepenid. [loaroroska qucnepeuit HY: ouncrka, onpeznenenue
KOHIIEHTpALIUH, pa3Mepa, 3eTa-MoTeHIIMaaa, KOHTPOJIb KOJUIOUIHON cTabunbHocTH HY.
Bxmtouenne MeToK 1 onpeieneHre uxX KoJn4yecTra (Ha mpuMepe KpacuTers).

5-7 Moau¢pukanusi HOBEPXHOCTH 32 CHET aACOPOLUMN U CO3AaAHUS KOBAJCHTHOM CBS3HM
Ornpenenenne KOHICHTPAUU (PYHKITMOHAIBHBIX TPYIII. AJICOPOLIUs OMOTOTHYECKU
aKTUBHBIX MoJieKyJl. KonnuecTBeHHas onieHKa. [lonydeHne KOHbIOraToB 3a CYET CO3/1aHMS
KOBAJIEHTHOM CBsI3U. KOM4yecTBeHHAs OLICHKA.

10-13 | Moaudukanusi moJTynpoBOTHMKOBBIX HAHOKPHUCTALIOB (KT)
Tunpodumuzanus nosepxHoctr KT. OnieHKa KOJUTOUIHBIX CBOKMCTB. AJIcOpOIus
OHOMOJIIMMEPOB U NOJydYeHUe KOHbIoraToB. McciaenoBanue CBOWCTB.

14 ITosryyeHne HaHOYACTHL METAJLIIOB
[Tonmyyenue HaHodacTHL cepedpa. Monupukaus NoBepXHOCTH CUHTETUYECKHUMHU U
IPUPOAHBIMU nouMepamu. OlieHKa KOJUIOMAHOM cTabuinbHOCTH. MccaenoBaHue CBONCTB.

15 IHonyyenne ruOpUAHBIX OPraHO-HEOPraHUYECKUX YACTHLI.

ITonroToBka MOJMMEPHBIX YACTHUIL I BKJItoUeHHUs Heoprannueckux HY. I'mapodunmzanus
U NOBBIIIEHNE CpoACcTBa K oBepxHocTH y HY. Brimrouenne HY B oprannyeckne yacTUIbL.
OneHka 3¢ (eKTUBHOCTH BKJIFOUEHHSI U HCCIIEI0BAHNE CBOMCTB TMOPUIHBIX YaCTHUIL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcHOBHOM B y4eOHOW pabOTHl — JIEKIMOHHO-TIpaKTUYeCKuil. OTAeNbHOE BHHUMAHHE
yAenseTcsl ayJIuTOPHOM KOHCYJIBTaTUBHOM JESATENIbHOCTH B XOJ€ JIEKIIMOHHOTO Tpollecca B BUE
IUajiora:  JOINOJIHUTENBHBIE BONPOCHI  CTYJEHTOB — IIOSCHEHHE JIEKIMOHHOIO Marepuaa
IIpenojaBaTeieM.

Jletanuzanys ONMCAaHMM CJIOXHBIX IPOLECCOB U CUCTEM IPOBOJUTCS C HCIOIb30BAaHUEM
HarJSIIHBIX — TpaduyeckuX  MaTepuajoB: TaONMI, JuarpaMM, WJUTIOCTpalui, Mpe3eHTalHi.
Bricka3biBaloTCS JOMOJHUTENbHBIE MOSCHEHHUS Ha IMPUMEPEe KOHKPETHBIX MEIUKO-OMOJIOTHYECKUX
BOIIPOCOB U PEILIEHUs PETPE3eHTaTUBHBIX 3a7au.

Jlns BHEayaAUTOpHON pabOTHI — camocToATeNbHOU paboThl cTyneHToB (CPC) — nmpeaycMOTpeHbl
TEMBI JIJIsl CAMOCTOATEIBHOTO U3YUYEHHUSI, C TIOCTIEAYIOUIMM 00CYXAEHUEM B X0/ ayAUTOPHON PadOTHI.

7. ®OH/I OHEHOYHbLIX CPEIACTB




@DOHJT OLIEHOYHBIX CPEACTB MO JUCIUIUIMHE 00ECeunBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX

pe3yabTaToB O0y4eHHsl (KOMIIETEHIMHA W UX HWHAMKATOPOB) MOCPEACTBOM MEPONPUATHNA TEKYIIETO,

PyOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIUILTHHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS

IpEe/CTaBIICHA B CIEAyIONIEH TabIuLe:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)

[1K-1 3-11K-1 3, Ped-8, k.p-16
V-TIK-1 D, Ped-8§, k.p-16
B-T1K-1 3, Ped-8, k.p-16

IK-1.3 3-11K-1.3 D, Ped-8, k.p-16
VY-1IK-1.3 3, k.p-16
B-ITK-1.3 2, k.p-16

I1K-4 3-11K-4 3, k.p-16
VY-11K-4 3, k.p-16
B-T1K-4 3, k.p-16

I1K-6 3-11K-6 3, k.p-16
VY-11K-6 3, k.p-16
B-ITK-6 3, k.p-16

HIkajnbl oneHKH 00pa3oBaTEeIbHbBIX J0CTHKEHNH

IIIxana kaxxgoro KOHTPOJIbHOI'O MCPOIIPUATHUA JICKUT B IIPCACIaX OT 0 A0 YCTAHOBJICHHOTI'O
MaKCHMAaJIbHOr0 0ajija BKIIOYMTEIbHO. MTorosas arTecranuAa 110 JUCHUIINIMHC OLCHHUBACTCA I10 100-
0aIIBLHOM LIKAe U npeaCTaBIIACT coboit CYMMY 6aJ'IJ'IOB, 3apa6OTaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3aJaHui B paMKax TEKYIICTO U TPOMCIKYTOIYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOIIEH IIKATIOM:

Cymma OannoB

OrneHKa
ECTS

OrneHka 110 4-ex
OQJUIFHOM IIIKAJIE

TpeGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTITMHBI

90-100

5 — «omauunoy A

OneHka «OTINYHOY» BBICTABIISAETCS CTYIEHTY,
€CJIM OH MTyOOKO M ITPOYHO YCBOMII
MIPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3Jaraer, yMeeT TECHO
YBS3BIBATh TEOPHUIO C TIPAKTHUKOMH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOIpaUIECKOM JIUTEPATYPBI.

85-89

75-84

70-74

4 — «xopoutoy

65-69

60-64

O1eHKa «XOPOILIO0» BBICTABIISIETCS CTYIEHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPAMOTHO U
IO CYIECTBY M3JaraeT ero, He OIycKas
CYLIECTBEHHBIX HETOUYHOCTEN B OTBETE HA
BOIIPOC.

3_
«Y0061€MEOPUMETTLHO E

OreHKa «yIOBIETBOPUTEIHHOY
BBICTABIISIETCS CTYICHTY, €CIIM OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO He
YCBOWJI €T0 JIeTalel, JOMyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUIIbHBIE ()OPMYIHPOBKH,
HapyILIEHUs JJOTHYECKOH
MOCIIE0BATEILHOCTH B U3JI0KEHHUH
MIPOrpaMMHOI0 MaTepraa.




OI11eHKa «HEY0BICTBOPUTEIHHON
BBICTABJISIETCS CTYICHTY, KOTOPBI HE 3HACT
3HAYUTENLHON YaCTH POrPaMMHOTO

9_ Marepuara, JI0IMyCKaeT CyIleCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBuiio, oreHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. O A 46 Ananmutnueckas xuMus B 2 kHurax. Kaura 2. @U3uko-XxUMHUUECKHE METOABI aHaIN3a :
y4eOHUK U TIPAKTHKYM JJI BY30B, Anekcanaposa D. A., Mocksa: IOpaiit, 2022

2. 620 b 90 buomenunuHcKre HAHOTEXHOJIOTHH : Y4yeOHoe nocodue, bynkesuu P.O., bynkesuu E.B.,
Cankr-IlerepOypr: Jlans, 2020

3. O1 E 30 HanoTexHONOr1M: METOAOJIOT S UCCIIEI0BAaHUM 1€HCTBHS HAHOYACTHI] METAJJIOB Ha
Ouosornyeckne oObEKTHI : yueOHoe mocodue 1ist By3oB, Eroposa E. M., Mocksa: FOpaiit, 2022

4. DU 11 49 ®u3nko-XxUMHUYECKHUE OCHOBBI HAHOTEXHOJIOrUH : yueOHuk, [lonenos 0. B., Eroposa E.
B., Cankr-IlerepOypr: Jlans, 2022

5. OU ]I 64 ®uszuko-XxuMHsl HAHOYACTHUII : yaeOHOe mocodue it By30B, JlonomaroB M. FO., Mocksa:
IOpaiit, 2022

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 537 M 43 VII MexnyHapoaHblii CAMIIO3MYM 10 KOTEPEHTHOMY ONTUYECKOMY U3Ty4EHHIO
MIOJIYTIPOBOJIHUKOBBIX COeIMHEHUN U cTpyKTyp : [Iporpamma. COopHUK Te31UCOB 0KIa10B, 2019

2. 547 b48 Kypc coBpeMeHHO! aHATUTUYECKONH XUMUH : yueOHoe mocodue ais By30B, bepesun b./1.,
bepesun JI.b., MockBa: Beicias mxkomna, 2003

3. 620 H25 Hanomarepuainsl: CBOMCTBA U NEPCIIEKTUBHBIE IPUIIOKEHUS : , , MockBa: HayuHblil mup,
2014

4. 57 3-17 CynpamMosieKyJsipHbIe HAaHOpa3MEPHBIE CHCTEMBI Ha TpaHulle pa3aena ¢a3. Konuenuun u
MEePCIEKTUBHI 11 OnoHaHOTeXHoJorul : , 3aieB C.1O., Mockga: Jlenanm, 2010

I[TPOI'PAMMHOE OBECIIEYEHUE:
CrenuanbHOe MporpaMMHoe oOecrieueHue He TpedyeTcs

LMS M1 UHTEPHET-PECYPCBbI:




https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIBHO-TEXHWYECKOE OBECIEYEHME YUYEBHOW
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU V1A CTYAEHTOB

3aJ0roM  yCIEHIHOTO OCBOGHHSI JAUCHUIUIUHBI «OCHOBBI XMMHYECKOW MOIU(UKAIIH
IIOBEPXHOCTH HAHOMATEpHUaJOB» fABIAETCS 00s3aTeNbHOE MOCELUICHNUE JIEKIIMOHHBIX, CEMUHAPCKUX U
IPAKTUYECKUX 3aHATHH, NPOBOJUMBIX I10JI PYKOBOJCTBOM IIpenojaBaTess, a TaKXKe aKTHBHas
caMmocTrosiTenbHas pabora. IIpomyck onHOro, TeM 0Oosee, HECKOJIbKUX, 3aHATUH MOXKET OCIOXXHUTh
OCBOEHHUE Pa3/IeNIoB Kypca.

JIeKIIMOHHBIE 3aHSATHUS.

Jlexuuu SBISAIOTCS OCHOBHBIM METOJMYECKUM DPYKOBOJACTBOM IPU H3YYEHUM JUCLUILUIMHBI,
Hanboyiee ONTUMAILHBIM 00pa3oM, CTPYKTYPHPOBAHHBIM H CKOPPEKTUPOBAHHBIM UISi YCBOCHUS
MaTepuaia Kypca. B nmexkuuu riry0oko W moapoOHO, apryMEHTHPOBAHO M METOJOJIOTHUECKH CTPOTO
paccMaTpuBalOTCS OCHOBHBIE BOIIPOCHI HM3Y4aeMOM TEMbl, a TaKXe JalTCid PEKOMEHJAIUU Ha
CEeMUHApCKUE, MPAKTUUECKUE U J1a00paTOpHbIE 3aHATHS, YKa3aHHUsI HA CAMOCTOSITEIbHYIO paboTy.

CryneHty HeoOXOAMMO OBbITH FOTOBBIM K JIEKIMHM, M K €€ 3alUCH JO NPUXOAa JIEKTOpa B
ayJAMTOPUIO, TaK KaK MMEHHO B IEPBYIO MUHYTY OOBABISETCA TeMa, HOpMYyIUpPyeTCs OCHOBHAs 1IEb,
JlaeTcs MepeueHb BaKHEHIIUX BOnpocoB. bes aToro ganbpHelilee NOHUMaHKUE JIEKIIMU 3aTPYIHACTCS.

[lepen HawamoMm JIEKIMM HEOOXOAMMO IOBTOPUTH MaTepuan MPEbIIyLIEro 3aHsTHs,
MIOCKOJIbKY TIPU H3JIOKEHWU MaTepuasa JIEKIIMM TpernojaBareib, KaK MpaBHIIO, OPUEHTUPYETCS Ha
3HaHUSA, KOTOPbIE JOJKHBI OBITh Y CTYJEHTOB, YCBOMBIIMX MaTepHall BCEX MpeIbIAyIuX jekiuil. B
IIPOTUBHOM CJlydyae HOBBIM MaTepuai Ha JIEKUUU C OOJBIION BEpPOSITHOCTHIO OYIET YCBOEH HE B
MIOJTHOM 00beMe.

Omub0YHO CUUTATh LENBI0 MOCEIIEHUS JIEKLIMOHHOTO 3aHATUS MOAPOOHYIO 3alUCh JICKIUH.
ITonpoOHas 3amKch JIEKIIMU HE CMOXKET 3aMEHUTh KOHCIIEKTa MU MOATOTOBKE K 3K3aMeHy. Bo Bpems
JEKIMM HEOOXOJMMO OCMBICIMBATh CKa3aHHOE NpenojaBaTeiieM, KOHCHEKTHpPOBAaTh MaTepuall MU
3aJ1aBaTh PENOAABATEIIO BOIPOCHI.

KoHcnekTtupoBath cienyeT TOIbKO caMOe Ba)XKHOE B paccMaTpuUBaeMoil Teme: (popMyIrupoBKU
OTpe/ieNIeHUI U 3aKOHOB, BBIBOJbl OCHOBHBIX ypaBHEHUH U (OpMYI, U TO, UTO CTApaAETCs BBIACIUTH
mpenojaBaTesib, Ha YeM OH aKUEHTHUPYeT BHHUMaHHe cTyaeHToB. Heobxoaumo crapaTbes
OoT(UIBTPOBBIBATh M CXKHUMATh I[0/IaBa€MbIl Marepual, Oojiee MOAPOOHO 3aMUCHIBATH OCHOBHYIO
MHOPMAIIHIO U KPAaTKO — JIOTIOJIHUTENBHYIO. 3alMChIBaTh e MaTepuall ClieyeT B TOM clly4yae, eciu
MOHATHO €r0 COoJepXaHHWe M CMbICI. TONbKO NpH COONIOAEHUH 3TOTO YCIOBHS KOHCHEKTHPOBAHUE
CTAaHOBUTCSI OCMBICIIEHHOM, @ HE MEXaHWYECKOW 3allMChIO U3JIaraéMOro MaTepuaia.

[To BO3MOXKHOCTH CIIEAYET BECTH 3allUCH CBOMMH CJIOBaMH, CBOMMHU (OpPMYJIMpOBKaMuU. Takoe
KOHCIIEKTUPOBAHHWE O3HAYaeT, YTO CTYAEHT Ha JieKIuu pabortaer TBOpuecku. Kpome Toro, oHo
pa3BUBAET MBIIIJICHHE CTYJIEHTa U IIOMOTaeT €My HayYUThCs TPAMOTHO, U3J1araTh U CBOM COOCTBEHHbBIE
MBbICTH. [[7151 yCKOpEeHHsI KOHCIIEKTHPOBAHUS CJIEIYET MOJIb30BAThCS CUCTEMON COKPAILIEHHBIX 3aITUCEH.



KoHCneKT HOIKEH BECTHUCh B OTACIBHON TETpaau, PACCUMTAHHOW HAa KOHCIEKTUPOBAHHE
ceMecTpoBoro Kypca jeknuii. OH J0KEeH OBITh aKKYPAaTHBIM, XOPOIIO YHTAEMBIM, HE COJIEPKATh HE
OTHOCSIIHNECS K TeMe HHPOPMAITUIO U PUCYHKH.

[lockonbky  JeKIMST  MpeaycMaTpUBAeT  HEMOCPEACTBEHHOE, JKMBOE  OOLIEHHUE C
mpernojaBaTesieM, TO Ha JCKIIMU He0OX0IMMO 3aaBaTh MPEIMOAaBATENI0 OTHOCSIINUECS K TeMe JICKIIUU
Bonpockl. Bompockl Ha JieKuM HEOOXOAMMBI HE TOJBKO MOTOMY, YTO OHHU IOMOTarT 00ecrneduThb
KOHTaKT JIeKTOopa ¢ ayauropueil. Hammuume numamora CTyAEHTOB € MPENoJaBaTENEM IOBBIILIAET
TBOPUYECKUN MOTEHLIMAT 00y4yaeMbIX. BOIpockl 0JHOTO CTy/IeHTa CTUMYJIHPYIOT TBOPUECKYIO paboTy U
€ro TOBapUIIEH, CIIOCOOCTBYsI yrIIyOJIGHHOMY HM3Y4YEHHIO IpeaMeTa. Bompocsl MoMoraroT CTyIeHTaM
JydlIe NOHAThH U3JlaraeMblii MaTepual

[TpocnymanHblii MaTepuan JEKIUU clieayeT mpopadorarb. OT 3TOTO 3aBUCUT MPOYHOCTH
YCBOEHUsI 3HAHUM, M, COOTBETCTBEHHO, KA4YECTBO BOCHPUATHS MOCIEAYIOLEH JeKuuu. TOoabKO
TUTAHOMEPHAS | IIeJIeHapaBlIeHHas: 00padoTKa JICKIIMOHHOTO MaTepuaia 00eCledrBacT ero HaIeHOe
3akperyieHue B namsaTu. [loBTOpeHHe M BOCHpOM3BEIECHHWE MaTepuaia JIEKIUU HEOoOXOIUMO M TpHU
MOATOTOBKE K JIAOOPaTOPHBIM 3aHATUSAM, a TAKKE MPH MOJArOTOBKE K MPOBEPOYHBIM KOHTPOIHHBIM
paboram.

VYMeHue caymare JIEKIMIO M [OPaBWIBHO €€ KOHCHEKTHPOBAThb, CUCTEMAaTUYECKH,
JTOOPOCOBECTHO ¥ OCO3HAHHO paboTaTh HaJa KOHCICKTOM C MPHUBICYCHHEM JOIMOJHUTEIHHBIX
HMCTOYHHKOB — 3aJI0T YCIICIIHOTO YCBOCHUS yueOHOTO MaTepHalia.

IIpakTHueckue 3aHATHS.

[TpakTrdeckue 3aHATHS M0 qUCHHUIUIMHE «OCHOBBI XUMHUYECKOW MOIU(PHUKAIUN TOBEPXHOCTH
HaHOMaTEpHAJIOB) MPE/ICTABIICHBI:

— 71a00paTOPHBIMH 3aHATHIMHU 110 PEUICHHUIO 3a71a4;

— CEMHHApCKUMU 3aHATUSMU.

Jlns mpugaHus HaHOMAaTepHalaM JTOTOJIHUTENbHBIX CBONCTB, HAIpUMep, OMOCOBMECTUMOCTH,
CIIOCOOHOCTH  CBSI3BIBATBCS CO  CHEIUGUYECKUMH MOJIGKYJTaMH B OpraHW3Me, arperaTuBHON
YCTOMYHUBOCTU, PACTBOPUMOCTH B BOJI€ U JP., UCIIOJIB3YIOTCS MPUEMBbl XMUMHUYECKOW MOIUPUKAIINN
MMOBEPXHOCTH, KOTOpPHIE W MPEIJArarTCcs K O3HAKOMIJIEHHWIO M OCBOCHMIO CTYJEHTAMH Ha JaHHOM
Kypce.

[IpakTuueckue 3aHATHS 1O PEIICHHIO 3a7ad JOMOJHSIIOT JEeKIHMOHHbIE 3aHsaTus. Kaxmoe
MPAKTUYECKOE 3aHITHE HAYMHAETCA C BBOJAHOW TEOPETUYECKOW YaCTH, MOCTAHOBKM 3a/1aud M IUJIaHA
skcriepuMenTa. llenpb 3aHsaTHS JOMKHA OBITh MOHSATHA HE TOJBKO MPEMNoAaBaTeNio, HO U CTYACHTaM.
DTO NpUJaeT 3aHATUIM aKTyaJbHOCTh, a CTY/IEHTaM — IIOHUMAaHHE, YTO JA€T PEIICHUE MOCTaBIECHHOMN
3a/la4uM ISl OBNQJICHUS TeMOUM U KypcoM B 1enoM. OOCyXAeHHe MPOUCXOAUT B CBOOOHON (hopme u
MpeArnoiaraeT akTUBHOE OOIIIEHHE TIPENoIaBaTelisa co CTyneHTaMu. Kpome Toro, K KaXXaoMy 3aHATHIO
TOTOBUTCSI HA0Op BOTPOCOB, KOHTPOJIUPYIOIINX TOHUMAHUE CTYACHTAMHU TEOPETHYECKOTO MaTepuraa,
KOTOPBIN OBLT U3JI0KEH HA JIEKIHUAX WK U3YISH CAaMOCTOSATEIBHO.

[Iporpamma mpakTHYECKUX 3aHITHI TOCTpOEHa ciemyromuM obOpa3zom. Ha mepBoM 3ansTuUM
CTYICHTBl 3HAKOMSTCS C J1a0OpaTOpHBIM OOOPYIOBaHHEM — HW3MEPUTENBHBIMU TMPUOOPAMH,
BCIIOMOTaTENbHBIM XUMUYECKIM 000pyI0BaHUEM, PEIIAIOT MPOCThIe 3a1aun. [locrnenyromniue 3aHsaTus
MIOCTPOEHbI HA MOCTENEHHOM IOBBIIIEHUH CaMOCTOATENBbHOCTH MPH BBINOJHEHUH MPAKTUYECKUX
paboT, BKIIOUEHUE B HHUX DJIEMEHTOB MCCIEIOBAaHUS, PACUeTOB, MOWCKA PELICHHH, MpeCTaBICHUS
pe3yJibTara. Kpome TOro, HaBbIKM W yMEHHS, NPUOOPETCHHbIE HA HAYaIbHBIX 3aHATHSIX,
3aKPEIUSIIOTC U OTpalaThIBAIOTCS HA TOCIHEAYIOMIMX 3aHATHSAX. TakoW anropuT™M IPOBEACHUS
3aHSATUN TO3BOJIAET pa3BHMBATh YMEHUS W HABBIKM NPUMEHEHUS W3YyYEHHBIX METOJOB |
KOHTPOJIMPOBATh WX HAIUYHE y CTYJCHTOB.



Opranuzanys NPakTUYECKUX 3aHATUM 4acTO MPELyCMATPUBAET HX BBIINOJIHEHHE TPYNIAMU
CTY/ICHTOB, CaMOOPTaHHM3YIOUIMXCS KaK IpH MPAKTHUYECKOW paboTe, TaKk M HPU CaMOCTOATEIbHOM
pabore mo aHanu3y uHpOpMaIMK, 0O0pabOTKe pe3ylnbTaToB M ux odopmiecHuio. [IpemonaBarens
JOJDKEH TPOBOJAUTH 3aHATHUE TakK, 4YTOOBI HA BCEM €ro MPOTSDKEHUH CTYJACHTHl OBUIM 3aHSTHI
TBOPYECKOH paboOTOH, MOMCKAMM NPABWIBHBIX M TOYHBIX PEIICHHH, YTOOBI KaXAbIH MOTyYHII
BO3MOKHOCTb PaCKpPbIThCS, IPOSIBUTH CBOU CLIOCOOHOCTH.

dopMmupyemMble yMEHUS M HaBbIKM [] y CTYJEHTOB pa3BMBAIOTCA YMEHHUs HaOI0AATh,
COIIOCTaBIISATh, AHAJINU3UPOBATh, JI€NaTh BHIBOJBI U OOOOILIEHMS, CaMOCTOSTENbHO (MM B COCTaBe
MUHHUIPYIIBI) TPOBOAUTH SKCIIEPUMEHTAIbHbIE Pa0OThl M UCCIEI0BaHUsA, 0POPMIIATh PE3yibTaThl B
BUzie TabmuIl, cxeM, rpadukoB. CTyAEHTHI OTy4YaroT NpodecCHoHaIbHBIE YMEHHS U HaBBIKH pabOoThI B
nabopaTopuH, ¢ U3MEPHUTEIBHBIM 000PY0BaHUEM, YCTAHOBKAMH, BCIIOMOTATENILHBIM 000pY/I0BaHHEM
U APYTUMU TEXHUYECKUMU CPEACTBAMH IIPH POBEACHNUN IPAKTUUECKUX 3aHATHUI.

IToaroroBka K 3K3aMeHY.

Jis ycnemHo#l cnauM sk3amMeHa o JucHMIUiMHE «OCHOBBI XMMHMYECKOH MOJUGUKALIH
MIOBEPXHOCTU HAaHOMATEPHAJIOB» HEOOXOIMMO, IPEXk/Ie BCero, CopMUpOBaTh NOTPEOHOCTh B 3HAHUSIX
U HayuyuTbCsl YUYUTHCS, HpUOOpeTas HABBIKM CaMOCTOSTENbHON padoThl, HEOOXOAUMBIE IS
HENpPEepbIBHOI'O CAMOCOBEPILIEHCTBOBAHMSI U Pa3BUTUS NPOPECCUOHATBHBIX CIIOCOOHOCTEH.

[TonroroBKy cienyeT HauMHaTh C IMEPBOrO JHSA M3YYEHHs AMCLMIUIMHBL, Npuydas ceds K
€XKEIHEBHOM CcaMOCTOATENbHOW pabdore. HyxHO mocTtaparbcs BeIpabOTaTh CBOM COOCTBEHHBIH, C
Y4€TOM UHAMBHUAYAIbHBIX CIIOCOOHOCTEN, CTUIIb B pPa0OTE, U YCTAaHOBUTH PAaBHOMEPHBIM PUTM Ha BECh
CEMECTD.

Jlis ycBOeHMs JUCLHUIUIMHBI B ITOJTHOM 00BbEME C MPUCYIIEH el CTPOrocThIo, JIOTHYHOCTBIO U
IIPAKTUYECKON HAINpaBlIEHHOCThIO, HEOOXOAMMO COCTaBUTh NpECTaBiIeHHE 00 00IeM Ccoaep KaHUuU
JUCLMIUIMHBI U IPUBECTU B CUCTEMY 3HAHUS, IIOJYYCHHbBIC HA AyAUTOPHBIX 3aHATHSIX.

Kak mpaBuio, Ha JEKIUSAX MOJYEpKHUBAaIOTCA HauOojiee BaKHblE UM TPYJHBIE BONPOCHI HIIU
paszensl JUCHUIUIMHBL, TpeOYIolie BHUMATEILHOTO U3y4eHus: u 00 qymbiBanus. Hy)XHO 3TH BOIIpOCHI
BBIIETIUTH M 0053aTEIBHO MOCTApaThCs pa300paThbes B HUX, HE J0XKHUIAACH SK3aMeHa, MpopadboTaTh UX,
TOTOBSICh K NPAKTHUECKUM 3aHATUsIM. Eciu HekoTopsle TeMbl AMCUMIUIMHBL, H3ydaeMmble Ha
ayJUTOPHBIX 3aHATHX, HE BOILIM CIIMCOK 3K3aMEHAIMOHHBIX BOIIPOCOB, TO HE CIEAYET CUUTATh, YTO
JaHHBIA MaTepuaa He NOoJUIeKUT mpopaboTke. IlpernomaBarens Ha »3K3aMEeHE MOXKET 3a4aTh
JIOTIOJIHATENBHBIE BOIPOCHI 10 ’TUM TEMaM.

He crnenyer ocraBnaTe 0e3 BHMMaHUS HU OJIHOTO pasjesia JUCLUIUIMHBL, €CIH He yIaloch B
4eM-TO Pa300paThCsl CaMOCTOSITENbHO, HY)KHO 0OpaTHThCs K ToBapumaMm. Ecim M 3T0 He moMorio
BBISICHUTh ~ Kako-mMOo  BOHNpoC 10  KOHIA, HYXHO  00s3aTelbHO  BOCIOJb30BATHCS
MpeldK3aMeHallMOHHOW KoHcynbTanueil. OueHb IMOJIE3HO IOciie MpOopabOTKHU KakJIoro pasjena
BOCCTAaHOBHUTH B AMSTH COZIEpKaHHE N3YYEHHOT0 MaTepuaa, KpaTKO 3alicaB €ro Ha JIucTe OyMari.

[TonroroBka K »HK3aME€HY HE JOJDKHA OrpaHWYMBATHCS YTEHHWEM JIEKIMOHHBIX 3aIHCei.
[lepBoHayanbHO HEeoOpaOOTaHHBIE KOHCHEKTHI COAepkKaT (PaKThl, ONPEIEICHHs, BbIBOJbI, CACIaHHbIE
npernojiaBaTesieM, U B HHUX ci1a00 HpocMaTpuUBaeTcsl CBsA3ylomlas uuaes Kypca. J[l000H KOHCHEKT
TpeOyeT JOMOJHUTENFHOW TNPOpPabOTKM C HCIOJIb30BaHMEM YYEOHHMKOB W PEKOMEHIOBaHHON
outepatypel. Ecnu B KOHCHEKTe OTCYTCTBYET OJHA WJIM HECKOJIBKO TeM, Heo0X0JuMO
3aKOHCIIEKTUPOBATh HEAOCTAIOLIME TeMbl Mo y4eOHUuKy. [Ipu mpopaboTke KOHCHEKTa 3alHch BCEX
BBIKJIQ/IOK, BBIBOJOB U (popmyi siBisieTcst oOs13aTenbHON. Ha 3Tare 3akpensieHus nojae3Ho 4epeioBarh
yriay0JeHHOe TOBTOPEHHE OCOOEHHO CIIOKHBIX BOIIPOCOB C OETJIBIM MOBTOPEHUEM BCETO MaTepuaa.

Ha nemocpencTBeHHYI0 MOArOTOBKY K cllade dSK3aMeHa JaeTcsl BpeMs. JTOT0 BpPEMEHU
JIOCTaTOYHO TOJIBKO MJIsi YIUIyOJIeHUs, pacUIMpeHuss M CHUCTeMaTH3aluu 3HaHWIl, Ha YCTpaHEHUU



npoOeoB B 3HAHUH OTIEIBHBIX BOIPOCOB, JUIS ONpEeieHHUs 00beMa OTBETOB Ha KaXKIbIi BOIPOC
IIPOrpaMMbl JUCLUILIMHBL. [103TOMY HYXHO IJIaHUPOBATh CBOKO IOAIOTOBKY C TOYHOCTBIO JI0 Haca,
YUYHUTBIBas Cpa3y HECKOJIBKO (haKTOPOB: HEOJHOPOJHOCTh MaTepuaja M 3TaroB ero NpopabOTKH, CBOU
UHAWBUAYAJIbHBIC CHOCO6HOCTI/I, PUTMBI ACATCIIBHOCTU W T.II. B zansatuax PCKOMCHAYCTCA ACIATh
nepephIBbL, H30erast 00Iei yTOMIIIEMOCTH U CHIDKEHHSI MHTEIUICKTYalIbHOW AEATEIbHOCTH.

Henb3st roOTOBUTBCS, NPOpadaThIBasl JHIIb HEKOTOPBIC BOIPOCHI, HA/IESCh HA TO, YTO MUMEHHO
OHM W IOIAIyTCs, WIM 3alIOMUHAs BEChb MaTEepHall MOJPsJ, HE BHUKAs IIyOOKO B €ro CyTh. Takke
cuenyer u30eraTb M MEXaHMYECKOro 3ayddBaHHs. HemocTaTku Takoil MOATOTOBKH OYEBHUJIHBI.
3HaueHUE SK3aMEHA HE OrPaHMYHMBACTCS IPOBEPKOW 3HAHMUIL. SIBISISICH €CTECTBEHHBIM 3aBEpLICHHEM
paboThI CTyIEHTA, OH CIIOCOOCTBYET 000OIICHHIO U 3aKPEIUICHHUIO 3HAHUI U yMEHUH, IPUBEICHUE UX B
CTPOT'YIO CUCTEMY, & TAK)KE YCTPAHCHHIO BO3HUKIIHMX B MPOILIECCE 3aHATUIH MPOOEIIOB.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEA

HucuuminHa «OCHOBBI  XMMMYECKOW MOJU(HUKAIMKM HOBEPXHOCTH HAHOMATEPHUATOB)»
IpeJHa3HaueHa JJIs M3Y4YeHUs CTyJIeHTaMHu, oOydaroUulMMHCs IO HampabieHHio «buoxumuueckue
CUCTEMBI U TEXHOJIOTUN».

JucuuminHa «OCHOBbl XMMMYECKOW MOJU(HKAIMKA HOBEPXHOCTH HAHOMATEPHUATIOB)»
JIOTHYECKU B3aMMOCBSI3aHA C JIPYTMMHU MPO(HECCHOHAIBHBIMU JUCHUIUTMHAMH, HEOOXOIUMBIMH IS
peannzanuu npodheccuoHaIbHbIX KOMIETEHIIUN CIEIMAJINCTA.

Jns m3ydyeHus AaHHOM JMCUUIUIMHBI HEOOXOJMMBI IpEIBApUTENIbHBIE 3HAHMS IO OOILIeH,
KOJUIOWJTHOM, HEOPraHWYEeCKOM M OPraHMYeCcKOW XuMuu. JUId IOHMMaHMs OCHOBHBIX 3aJad IIpU
UCCIIEIOBAHUM CBOMCTB MOAM(DULIMPOBAHHBIX HAHOMATEpUAIOB HEOOXOAMMO 3HAaHHE OCHOB
cnekrpockonuu (B Y®-, suaumom u UK nuanazone cnekrpa, AMP, KOMOMHAIIMOHHOTO paccestHus U
T.1.), GoTopU3UKH, (HOTOXMMHUHU, MHUKPOCKONHH, XHUMHUU BBICOKOMOJEKYISPHBIX M HPUPOAHBIX
coeauHenuil. Kpome Toro, HeoOX0MMBI 3JI€MEHTapHbIE PAKTUYECKHUE HABBIKA PAOOTHl B XMMUYECKOMH
u ¢usnyeckoil naboparopusx. 3HaHUS, MOITyUYEHHbIE TIPU U3YYCHUM JAHHOTO Kypca, OyIyT CIy>KUTh
6asucoM s pa3pabOTKU HOBBIX OMOpEareHTOB, HAHOTEXHOJOTUYECKUX MPOIIECCOB, MPUOOPHON Oa3bl
Ha OCHOBE W/ UJIU JJIS I€TEKIIMY HaHOMATEPHAaJIOB.

OCHOBHOM 11€J1bI0 OCBOEHUS yueOHOM TUCIUIUIUHBI «OCHOBBI XUMUYECKOW MOAU(PUKAIIIT

MOBEPXHOCTU HAHOMAaTEpUajoB» SBIsIETCS (OPMHUPOBAHHE y CTYAEHTOB CHCTEMaTHYECKHX
3HaHUI M NMPaKTUYECKUX HABBIKOB MO MOAM(DUKAIMHM TMOBEPXHOCTH HAHOMATEPUAIOB HPU MOMOIIU
pPa3IMYHBIX HEOPraHMYECKUX U OpPraHMYECKUX XHMUYECKUX COEAMHEHUN [UIsl IOCJEAYIOUIErO
INPUMEHEHHS UX B OMOMETUIIIHE.

3aauu OCBOEHMSI Kypca:

* MOJIyYUTh 3HaHHUS O Oa30BBIX MNpPUHIUNAX (OPMHUPOBAHUS TUCHEPCHBIX CHUCTEM, Kak
OCHOBHBIX

* popM npuMeHeHUsI HaHOMaTepUaioB B OMOMETUIMHE;

* chopMHpOBaTh YETKOE MPEACTABICHUE O POLECCAX, JIEKAIIUX B OCHOBE MOJTYUSHHS

* HAHOMaTEPUAJIOB OPraHMYECKON U HEOPraHUYECKON IPUPOIBI;

* U3YYUTHh OCHOBHBIE TIOJXO0/IbI K MOAN(UKAIIUH TOBEPXHOCTH HA OCHOBE KOBAJICHTHBIX U

* HEKOBAJICHTHBIX B3aUMOJICHCTBUI C yueTOM 0COOEHHOCTEH HaHOMAaTepHaIOB;

* [IOJIyYUTh MPEJICTABICHHE O COBPEMEHHBIX METOAAaX OMOUCCIIE0BaHUI ¢ UCTIONb30BaHUEM

* OMOpeareHToB Ha OCHOBE HAHOMATEPUAJIOB;

* OCBOMTH OCHOBHBIE JJAOOpATOPHbIE METOIbI MOAU(PHUKAIIUN TOBEPXHOCTH HAHOMATEPUAJIOB U
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