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1. OBIIME MNOJIOXKEHUSA
HopmaTuBHBIE TOKYMEHTBI, HCNIOJIb3yeMble NPU pa3padoTke 0CHOBHON 00pa3oBaTeJLHOM NMpo-
rpaMMbl

HopmartusHayto npaBoByto 6a3y pa3paboTku paboyei IporpaMMbl IUCIUIUIMHBI COCTABIISIOT:

®DenepanbHbIi 3aKk0H OT 29 mekabps 2012 roma Ne 273-d3 «O6 obpazoBannu B Poccutickoit deme-
parum» (C y4eToM JOTOTHEHUH U I3MEHEHNH );

®enepanpubiii 3akoH 0T 31.07.2020 r© Ne304-D3 «O BHecenun uzmenenuit B denepalibHbIN 3aK0H
«O06 obpaszoBanuu B Poccuiickoit @enepanum» 1mo BONpocaM BOCIUTAHUA 00YUarOIIIXCSI»;

«[lopsimox opraHu3anyu ¥ OCYIIECTBIECHHUS 00pa30BaTENbHON AEATENBHOCTH 10 00pa30BaTEeIbHBIM
nporpaMMam BBICIIETO 00pa3oBaHUsl — MHporpamMMaM OakalaBpuaTa, MporpaMMaM CIelUaIncTa, Mporpam-
MaM MarucTpaTypbl», yTBEP:KACHHBIN Mprka3oM MunucTepcTBa 00pazoBanus u Hayku P® ot 05.04.2017 r
N 301;

®DenepanbHbBIA TOCYJAPCTBEHHBIA 00pa3oBaTelbHbIH cTaHAApT Bhiciiero obpazoBanms (PI'OC BO)
(®I'oC-3++) no nanpasnennto nmoaroroBku 18.03.01 Xumuueckass TEXHOJOTHS, YTBEPKJICHHOTO MPUKA30M
MunncrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanmu ot 7 aBrycra 2020 1. Ne 922 (3apeructpuposa-
HO B Muntocte Poccun 19 aprycra 2020 r. N 59336);

[NonoxxeHrne 0 MPaKTUYECKOW MOJTOTOBKE OOYYArOIIMXCS, YTBEP)KACHHOE NMpUKa3oM MUHHCTEpCTBa
HayKd ¥ BbIciiero oOpaszoBanusi Poccuiickoit @enepanyn 1 MunmnctepcTBa npocsenienus Poccuiickoit ®e-
nepanuu ot 5 aBrycra 2020 r. N 885/390 (3apeructpupoBan MuHucTepcTBOM IocTuimu Poccuiickoit deme-
pamuu 11 centsops 2020 r., peructpaunonusiii N 59778);

MeToan4yeckuMI PEKOMEHAALMSIME 110 OpraHu3alryd o0pa30BaTeNbHOTO Mpolecca A O00y4eHUs
MHBAJIUIOB U JIUL] C OTPaHNYCHHBIMU BO3MOXHOCTSIMU 3[J0POBbSl B 00pa30BaTeNbHBIX OPraHU3alUsIX BhICIIC-
ro o0pa3oBaHMs, B TOM YHCJIE OCHALIEHHOCTH OOpPa30BATENbHOro Iporecca (YTBEp)KICHBI 3aMECTUTEIIEM
Munuctpa obpazoBanus u Hayku PO A.A. Knmumossim ot 08.04.2014 No AK-44/058H)

Yceras ®I'BOY BO PXTY um. I.1. Mennaeneesa,

[Honoxenne o HoBomockoBckom urctutyte (punmnane) PXTY um. JI.1. Menneneesa.

JlokanbHble HOpMaTHBHBIE akThl HoBoMockoBckoro nHctutyTa (dmmana) PXTY um. [[.H. Menne-
JeeBa.

ITonoxeHue o MopsAKe OpraHU3alMK U OCYIIECTBICHHsS 00pa30BaTEeIbHOM NEsTEIbHOCTH 10 00pa-
30BaTEJIbHBIM IIPOrpaMMaM BBICIIEr0 00pa30BaHus - MporpaMmaM OakajgaBpuara, IporpaMMaM CIelnalInTe-
Ta, nporpammam Maructparypsl B HU PXTYVY um. JI.1. MeneneeBa, NpUHITHIM PELICHUEM YUYEHOI'O COBETA
HU PXTY um. .. Mengeneena ot 30.10.2019;

ITonoxenust 00 3neKTpoHHOH MHPOPMaOHHO-00pa3oBaTenbHON cpeae HOBOMOCKOBCKOTO HHCTH-
TyTa (punmana) genepanrbHOrO roCyJapCTBEHHOTO OIOPKETHOTO 00pa30BATENBHOTO YUPEKIACHUS BBICIIETO
oOpa3zoBanus «Poccuiickuii XuMHUKO-TEXHOIOTHYeCKni yHuBepcuTeT nmenu J.1. MenzaeneeBa»

OcHoBHast npodeccuoHanbHas o0pazoBarenbHas nporpamma (ganee — [lporpamma, OITOII) cocTas-
JIeHa B COOTBETCTBHH ¢ TpeboBaHmsAMH DenepaibHOrO TOCYJapCTBEHHOrO 00pa30BaTENbHOIO CTaHIapTa
BbIcIIero oOpa3oBaHus (ypoBeHb OakanaBpuaTa) 1o HampasieHuio moarotoBku 18.03.01 Xummuueckas Tex-
HOJIOTHSA, YTBEP)KICHHOro NpuKa3oM MuHucTepcTBa oOpasoBaHus W Hayku Poccuiickoit @enepamuu ot 7
asrycrta 2020 r. Ne 922 (3apeructpupoBano B Muntocre Poccuu 19 asrycra 2020 r. N 59336) (®I'OC BO),
pekoMeHmausaMu  YdaeoHo-mMeroandeckoi komuccuu HU PXTY um. .M. MennaeneeBa W HaKOTUICHHBIM
OTIBITOM IIpEeToJIaBaHusl AUCUUILINHEI Kadenpoit @ynnamentanshas xumust HA PXTY um. JI.M. Menneneesa
(manee — Uucruryt). [Iporpamma paccuuTana Ha U3y4eHUE TUCHUIUIMHBI B TeUeHHe | cemecTpa.

KoHTpoib ycrieBa€MOCTH CTYI€HTOB BEJIETCS 110 NPUHATOM B IHCTUTYTE CUCTEME.

Pabouas mporpamMma JUCIUILTUHEI MOXKET OBITh pealii30BaHa ¢ MPUMEHEHUEM DIIEKTPOHHOTO 00Y-
YEeHHUS ¥ JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH MMOJTHOCTHIO MIIM YaCTHYHO.

2. IIEJIb 1 3BAJTAYM OCBOEHUS YUYEBHOM JUCIIUILINHBI

Llenvio  ocBoeHus AuctUIUIMHBL "OCHOBBI HAaHOXMUMHUH" SBISETCA IMOATOTOBKA K HAy4YHO-
UCCIEI0BATEIBCKON JESTENBHOCTH, CBA3aHHOM C pELICHUEM 3a/1a4, CTOAILIUX Tepe]] COBPEMEHHON LIMBUIIN3A-
[UeH TIPpU TIPOBEJICHUH HCCIICAOBAaHUN B 00JIaCTH HAHOXMMHH M HAHOTEXHOJOTHU. B pesynbrare ocBOCHHS



JAHHOW JUCIUIUIMHBI JOJDKHBI OBITH C(HOPMHUPOBAHBI IIPEACTABICHUS O COBPEMEHHBIX KOHICIIIMIX HAHOXH-
MHHU 1 HAHOTEXHOJIOTHH.
3adauamu npenogaBaHus QUCIUILIMHBI SIBIISTFOTCS
- U3yYeHUE COBPEMEHHBIX HAPABICHUN U TIEPCIIEKTUB Pa3BUTUS HAHOXUMHUU U HAHOTEXHOJIOTHH;
- u3ydeHne 0a30BbIX MOJIOKEHWH (HM3UKO-XMMHW HAHOYACTHII, HAHOCTPYKTYPHUPOBAHHBIX MaTepHa-
JIOB, X KOMITOHEHTOB M KOMITJIEKCOB, IPUMCHSIONTUXCS B COBPEMEHHOMN TEXHOJIOTHH.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna b1.0.19 «OcHOBB HAaHOXUMHHY» peanu3yeTcsi B paMkax 6azoBoi uactu Oioka b1 uc-
IUIUIAHEL (Morynu) yaeoHoro trana OOIL. s ocBoeHUS TUCITUTUIMHBI HEOOXOAMMBI KOMITETEHITNH (MITH UX
4yacTh), c(hOPMHUPOBAHHBIE B paMKax HM3YYEHHUS CIEAYIONNX AUCHUIUIMH: Marematnka, @usuka, OOmas u
Heopranndeckas xumus, Opranndyeckasi XuMus, AHaUTHIeCKas XuMus. JIUCIMITINHA SIBISETCS OCHOBOM IS
(dbopMHpOBaHHSI KOMITETCHIMIA B paMKaxX MOCIEAYIOMUX quciuiuinH: O0mias Xxumudeckasi TexHoyorus, [po-
[ECChI U anmapaThl XAMUYECKON TeXHoNoruu, KosmonaHas Xumusl.

4. TPEBOBAHMUMA K PE3YJIBTATAM OCBOEHUA AUCHUIIJIMHBI

Wzyuenne AMCUMITIMHBI HAPABJICHO Ha MPUOOpETEHHE CISAYIOINX KOMIIETeHIMii 1 MHAMKATOPOB

HX JOCTHKCHHUSA:

Oo6wenpodeccuonanbubie komnereHuun (OIIK) u uHANKATOPBI UX TOCTUKEHUS

HaumenoBanue
KaTeropuu
P Kox n nanmenoBanue OITK Kox n HanmeHoBanue nHANKaTopa poctmwxenus OITK
(Tpymsr)
OIIK
Oo6uienpodeccuo- OIIK-1 OIIK-1.1

HaJIbHBIC HABBIKHA

Crioco0OeH n3y4arh, aHaJIN3H-
pOBAaTh, HCIIOJIL30BATH MEXa-

HHM3MbI XUMHYECKHX PEaKIHnii,
HPOMCXOASIINX B TEXHOJIOTH-

YECKUX Ipoueccax u

OKpYXarolleM MHPE, OCHOBBI-
BasiCh Ha 3HAaHUAX O CTPOCHUH
BEILIECTBA, IPUPOJIE XUMHUUe-
CKOM CBSI3U M CBOMCTBax pas-

JIMYHBIX KJIaCCOB

XUMHYCCKHUX 3JICMCHTOB, CO-
eIII/IHeHI/Iﬁ, BCHICCTB U MaTec-

puasoB

OIIK-1.2

OIIK-1.3

3HaeT OCHOBHBIE CBEJICHHS 0 MEXaHM3MaX XMMHYIECKUX PEaKIHi, CTpoe-
HUH BEMIECTBA, IPHPOIE XMMIIECKON CBSA3H U CBOHCTBAX PA3IMIHBIX
KIIACCOB XMMHYECKUX JIEMEHTOB, COSJMHEHHUH, BEIIECTB H MaTEPHAIIOB

Crioco0eH aHaTM3UPOBATH U HCIOJIb30BaTh CBEACHHUS O MEXaHH3MaxX XHU-
MHYECKHX PEaKI[Hii, CTPOCHUH BEIIECTBA, IPUPOJIC XUMHUYECKOMN CBSI3H

U CBOMCTBAX Pa3IMYHBIX KJIACCOB XMMUYECKUX DJIEMEHTOB, COCIMHEHHUIA,
BEIIECTB U MaTepHalOB B TEXHOJOTHYECKHX MPOLIECCax 1

OKpy’KaroemM Mupe

BrnaneeTr HaBBIKaMH IIPOBEICHUS XUMHYECKOTO aHAJIM34a; UCTIOJIb30BAHUEM
CTIPaBOYHOM XMMHUYECKOH IUTEpaTyphl; METOAaMH POBEACHUS
XUMHUYECKHUX PEaKkLuil U MPoLeccoB

HpO(l)eCCHOHaJIbHBIe KOMIETCHIUMHA U UHAUKATOPBI UX JOCTUKCHUHA

3anaya npodeccuo-
HAJTLHOM JEATEIBLHO-
CTH

OO0BeKT 1M 00-
JIaCTh 3HAHUS

Kona u HanmeHoBa-
Hue I1K

Ko n nanmeHoBa-
HUE UHIUKATOpA
noctrkenus [1K

OcHoBanwue (mpogeccro-
HaJIbHBIN CTaHJapT, aHAU3
ombita) O000IIEHHBIE TPY-

JIOBBIe QyHKIMH

Beimonnenue dyHma-
MEHTaJIbHBIX U MPU-
KJIaJHBIX paboT mouc-
KOBOT'0, TEOpETHYE-
CKOTO U 9KCIIepUMEH-
TaJILHOTO XapakTepa ¢
LETBI0 ONpeeTIeHHS

XuMHdeckoe, Xu-
MHKO-
TEXHOJIOTHYECKOE
MIPOM3BOJCTBO;
CKBO3HBIEC BHIBI
npodeccHoHaNbHOI
JICSITEIILHOCTH B

IK-5

Cnocoben ocy1iecTs-
JIATH IpOBeleHne paboT
1o 00paboTKe 1 aHaNu-
3y Hay4HO-
TEeXHUYIECKOH nHdop-
Mal{H U Pe3yJIbTaToB

K-5.3

I'oToB uCHIOIL30BATH
3HAHHUE CBOMCTB XUMH-
YECKUX JIEMEHTOB,
COCIMHEHUH U MaTe-
pHaJoB HAa UX OCHOBE
JUISL pelieHus 3a1a4

AHanu3 TpeboBaHHH K IpO-
(heccHOHANBHBIM KOMITETCH-
LUSIM, TIPEIBSBIIEMBIM K
BBIIIYCKHUKaM HalpaBJICHUS
MOATOTOBKH Ha PHIHKE TPYAA,
00001eHne 3apy0e’KHOT0
OIIbITA, IIPOBE/ICHHS KOH-




TEXHUYECKHX Xapak-
TEPUCTUK HOBOM TeX-
HHKH, a TaKKe KOM-
miekca pabor mo pas-
paboTKe TEXHOIOTH-
4ecKoil JOKyMeHTa-
IHN.

HPOMBIIIICHHOCTH
(B chepe opranuza-
LM ¥ IPOBEACHUS
Hay4HO-
HCCIIeI0BATEIbCKIX
U OTIBITHO-
KOHCTPYKTOPCKHX
pabot B o6mactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHYECKOT0
MIPOM3BOJCTBA).

MCCJICIOBAaHUM,
BBIMIONHSTh
9KCTIEPUMEHTHI U
0pOPMIIATE pe3yIbTaThl
HCCIeIOBaHUHN U pas-
paboTOK, FTOTOBHOCTD
OCYIIECTBIIATH MOATO-
TOBKY JOKYMEHTaIUH,
MIPOEKTOB

IUIAHOB U IIPOTPaMM
MIPOBEAEHHUS OTAETb-
HBIX 3TaIoB paboT

npodeccHoHanbHOI
JESITEIBHOCTH

CyJbTalLlMil C BELYIMMH pa-
0oToHaTeIIIMK, 00bEINHE-
HUSIMH paboToaaTenei oT-

paciu, B KOTOpOit BocTpebo-

BaHbI BBIITYCKHUKH B paMKax
HaIpaBJICHUS ITOJTOTOBKH.

[podeccnonanbHbIA cTaH-
nmapt 19.002 «Cneuunanuct
10 XUMHUYECKOH mepepaboTke
HeTH U ramay, yTBep KIeH-
HBII NpuKa3oM MuHucTep-
CTBa Tpy/a ¥ COIMAIBHOM
3amuThEl Poccniickoi @ene-
pauuu ot 19.12.2014 Ne 926
H,

O6006uieHHas TpynoBas GyHK-
uus. A. [IpoBenenne Hay4qHO-
HCCIIEI0BATENbCKUX U OTBIT-
HO-KOHCTPYKTOPCKHUX pa3pa-
0OTOK IO OTZIETBHBIM pa3fe-
nam teMbl. A/02.5. OcymecTs-
JICHHE BBIITOJIHEHHS SKCIIEPH-
MEHTOB U 0()OpMIICHHUS pe-
3yIbTaTOB HUCCIIEOBAHU 1
pa3paboToK (YpOBEHb KBAJIH-
(ukanum - 5).

B pe3yabTaTte u3ydyeHusi IMCUMIVIMHBI CTYJeHT OaKajlaBpuaTa J0/KeH:

3name:

- OCHOBHBIE METO/IbI CHHTE3a U aHAJIN3a HAHOMATEPHATIOB;
- IpUOOPBI U YCTPONUCTBA, pa3pabaTbiBacMble HA OCHOBE HAHOMATEPHAJIOB;
- IPUHLUITHAIBLHOE 3HAYEHNE HAaHO-Pa3MEPHOCTH Kak (pakTopa, paJiKaIbHO MEHSIOLIEro (pU3NKO-XMMHYECKHE CBOMCTBA;

- (PMBUKO-XMMHUYECKHE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX MATEPHATIOB U UX NPAKTHYECKOE 3HAYCHHUE B XUMUUECKON TEXHO-

JIOT'UH.

- CYHIECTBYIONIUEC U NTEPCIIEKTUBHbBIC obactu MNpUMCEHCHUA HAHOTEXHOJIOTUH K HaHOMATEpHaAJIOB;
- OCHOBHbBIC HaYyYHO-TCXHUYCCKHUC HpO6J’I€MbI HAaHOTCXHOJIOTHHU U HNEPCIICKTUBBI PA3BUTHSA I[aHHOﬁ (l)yH,IlaMGHTaJ'IBHOI\/'I

00acTy 3HAHHM.

- OCHOBHBIC NOHATHA O IPUPOAC HAHOMATECPHUAIOB, UX Knaccmbm(aupm, 0coObIe (I)I/ISI/I‘ICCKI/IC W XHMHYECKHE CBOMCTBA.

Ymemn:

- IPUMCEHATH NNOJTYYCHHBIC 3HAHUSA MTPU CUHTE3C HAHOMATEPHAJIOB € 3aJaHHBIMU CBOﬁCTBaMH;

- OPMEHTHUPOBATHCS B COBPEMEHHOM JIMTEPATYPE U BECTH JUCKYCCHUIO 110 HAHOXUMHUH U HAHOTEXHOJIOTUY;
- KJIaCCH(DHITMPOBATH PA3IUIHBIEC THITHI HAHOMATEPHAJIOB.
- OPMEHTHUPOBATHCS B METO/AaX MOIYYECHHSI U UCCIIEI0OBAaHUSI HAHOCTPYKTYP: CKAHUPYIOLIEN TYHHEIBHON MUKPOCKOIIUU U

CIIEKTPOCKOITHH.

- IPOTHO3UPOBATH yCTOﬁ‘IHBOCTb nu (I)I/ISI/IKO'XI/IMI/ILICCKI/IG CBOMCTBA HAHOOOBEKTOB U HaHOMATEpHAJIOB;
“UHTCPHPETUPOBATH AAHHBIC JIUTCPATYPhI 10 HAHOTCXHOJIOTUAM.

Bnaoemes:

- 06IIII/IMI/I nu CHCHI/I(l)I/I"IeCKI/IMI/I METOZaMM aHaJIn3a HAHOMATCPUAJIOB;

- (I)yHHaMeHTaJ'ILHLIMI/I 3HaHUSAMHU O CHGL[I/I(I)I/IKC MOoBEACHUA BCUICCTBA B HAHOMETPOBOM PA3MEPHOM JJUAIIA30HE.

- IOHUMATh MEXaHU3M BO3HUKHOBCHUA PAa3MEPHBIX q)HSquCKI/IX U XUMHYCCKHX 3(pq)eKTOB

- 6a30BO¥ TEPMHUHOJIOTHEN, TPUMEHSIONIEHCS B HAHOTEXHOJIOTHSX,
- HaBBIKaMH TBOPYECKOTO OOOOIIEHHS ITOTydYSeHHBIX 3HAHUH, KOHKPETHOI'O W OOBEKTHBHOTO M3JIOKEHHS CBOMX 3HAHWHN B
MMUCBMEHHOU 1 yCcTHOU hopme.

5. OBBEM JUCHUIIVIMHBI U BU/IbI OBPA3ZOBATEJIBHOI'O ITPOLECCA

Cemecmp 4




B TOM 4HcJje B popMe MpaKTHYe-
0O6BeM CKOH MOArO0TOBKH
Bupn yyeOHoii padoThI
3.e. | aKaj. 4. | acTp. 4. 3.e. aKaj. 4. acrp. 4.
O01as TPYA0€MKOCTh THCHHMILINHBI 2 72 54
KoHTakTHasi padoTa - ayAUTOPHbIE 3aH-
THS: 0,94 34 25,5
Jlexun 0,44 16 12
JlabopaTtopHsle pabots! (JIP) 0,5 18 13,5 0,5 18 13,5
CamocTosiTeJibHasi padora 1,06 38 28,5
Dopma (bI) KOHTPOJIS: 3auer

6. COAEP)KAHUE JUCIUITJINHBI

6.1. Pa3gennl JMCHMIIMHBI U BUABI 3aHATHH

aK. 4acoB
B T.4. B BT.4.B BT.Y4.B BT.4.B
N}" Pa3zjen AMCHMILIMHBI Bcero | popme Jex- hopme Hpax. thopme .JIﬁaﬁ. phopme CﬁaM'
wm npakr. | NPAaKT. 3a. | ppaxr. | PAOOTHL ppager, | PA00TA
MOJAT. nmoAr. MOJAT. nojr. ,

1. |Pa3nea 1. Beencuune 2 1 1

Pa3znen 2. OcoGenHoctu Gpusu-

KO-XMUMHYECKMX B3aUMOJIEHCT- 15 4 4 4 7
2. |Buii Ha HaHOMacmTabax

Paznen 3. KanwuispHocTs 1 8 2 2 2 4
3. |cMaumBaHuWE B HAHOCHUCTEMAX

Pa3znen 4. Meropl mosydeHus 16 4 4 4 8
4. |HaHOYACTHI] M HAHOMATEPHUAIIOB

Pa3nen 5. Merousl Bu3yanusa- 16 3 4 4 9
5. |uMu M aHANM3a HAHOCHUCTEM

Pa3nmen 6. VcroituuBocTth Ha- 1 1 4 4 5
6. |nocucrem

Pa3znen 7. [puknaguas HaHO- 3 1 2
7. |rexHOIOTHA

UTOI'O 72 16 18 18 38

6.2. Coaep:xanue pa3iejioB AMCHUIIMHBI
Ne pas- Hanmenosanme pas-
Copnep:xanue paszesa
JeJia Jes1a AUCHUILIHHDI

HpeI(MeT Kypca. OCHOBHBIE TEPMHUHBI U ONPEIACICHUS. Bo3nukHOBEHHE U Pa3BUTUEC HAHOHAYKH.
HpPIpO,IIHI)Ie 1 UCKYCCTBEHHBIC HAaHOOOBEKTHI U HaHOCTPYKTYPBbI, UX 0COOEHHOCTH M BO3MOKHOCTH

1 Beenenne TEXHOJIOTHYECKOro MpUMeHeHus1. Poib yriepoaa B HaHoMupe. [Iprpo/a yriaepoaHoi CBS3H 1 HOBbIE
’ YIJIEPOJIHBIE CTPYKTYpPBL. AJUIOTPONHBIE (OPMBI yriieposa: rpadut, anmas, rpadeH, QyiiepeHsl.
VYrnepoansie HAaHOTPYOKH. OCHOBBI (PU3MUECKON XMMHHU M XUMUH TOBEPXHOCTHBIX SIBJICHHI B HAaHO-
pa3MepHOM cocTosiHUM. [Ipo6IeMbl, MEPCIIEKTUBBI M OTTACHOCTH HAHOTEXHOJIOTHH.
Ocobennoctu puzuko- | OU3NKO-XUMHYECKHE CBONCTBAa HAHOYACTHIl M JUCHEPCHBIX cucTeM. PasmepHsie sddextsr. On-
XUMHYECKHX B3aHMO- THYECKHE, MEXaHHYECKHUE, JICKTPUYCCKUE, TEPMOIMHAMUYCCKAE U MAarHUTHBIC CBOWCTBA HAHO-
2 bl 9 9
‘ JeiicTBUiA Ha HAHO- o0bexToB. Cuia TpeHus. MexaHHYecKre KoJeOaHus M PE30HAHCHl B HAHOPA3MEPHBIX CHCTEMAaXx.
Mmacuirabax JluccunaTiBHbINA pe3oHaHC.
3 Kanunnsapaocts u Kamu na TBEpHOI 1 *kuaKoi moBepxHocTsx. Camoouuaomasics HaHoTpaBa U «3GeKT 1oTo-

CMa4YMBAHUEC B HAHOCH-

cay. [TonHoe 1 HenonHoe cMaynBanue. ['uapodunbHOCTh M rHAPOGOOHOCTH TBEPABIX Tl ['HucTe-




cTeEMax

pesuc yria cMauuBaHus. Poib XMMH4ECKOW HEOJHOPOJHOCTH M IiepoxoBatocTH. Cymepruupo-
(hoOHBIE MOBEPXHOCTH.

MCTOZ[I)I NOJIy4YCHUA
HaHOYaCTHUIl U HaHOMa-
TEPUAJIOB

Hosble npuHIMITBl popMUpOBaHUs HaHOCHCTeM. PU3MYecKne U XUMUYecKre MeToapl. IIpomeccs
MOTy4YeHNs HAaHOOOBEKTOB «CBepXy-BHI3Y. [Tuponus («dymiepeHoBas 1yray); JUCIEprUpOBaHNE;
MEXaHOCHHTE3, ICTOHAIMOHHBIN CHHTE3, 3JIEKTPOB3PHIB, JINTOTpadusI.

IIpomeccs! monydeHNss HAHOOOBEKTOB «CHH3Y— BBEpX». lIpomecchl 3apoabinieo0pa3oBaHUs B
Ta30BBIX M KOHIEHCHPOBAaHHBIX cpefax. ['eTeporeHHoe 3apoiblnieoOpa3oBaHUE, SIHTAKCUS H
TETEPOINUTAKCHS. XUMUUECKUE METOJBI (METO XMMUYECKOTO OCAaXICHUs, TUAPOTEPMATIbHBIH 1
COJIBBOTEPMAIIBHBINA CHHTE3, 30JIb-T€JIb METON).

Camocbopka u camoopraHuzanus. TUIBl MEXMOJEKYIApHBIX B3auMmozencTBuil. [Ipomecc camo-
coopku. CamocoOuparomuecs MoHociod. CaMoopraHu3alMs B pPacTBOPax IMOBEPXHOCTHO-
aKTHBHBIX BellecTB. MumnemroodpazoBanue. KomtonnHele HaHOpeakToOps! (0OpamieHHbIe MHIEI-
JIBI; JKUJIKHE KPHCTAJUIBI, aJCOpOIMOHHBIE CIOM; IUIeHKH JleHrMropa-biomkeTT; MHKpOIMyIib-
cun). Camoopranmzanysi B IOJMMEPHEIX cucTeMax. [lommmepHsle Makpomosekyisl. Cympamo-
JIEKISIPHAs! OpTaHNU3aIns MOJIEKy1. JleHaprmMepsl.

Meronel  Bu3yanuza-
MM W aHaju3a HaHO-
CHCTEM

Oco0EHHOCTH aHaIM3a BBICOKOJUCHEPCHBIX cucTeM. DU3UKO-XUMHYECKas AUArHOCTHKAa HaHOYa-
ctun. MeTozpl onpeaeneHus pa3Mepa YacTHIl U HAHOCTPYKTYPHI IO paccemBaHUIO cBera. Kpu-
cramrorpadus. Macc-CleKTpOCKOMHsI.

Mertozpl nomy4enust penbed)a HAHOOBEPXHOCTH: MPOCBEUHBAOIIAs NICKTPOHHAS, CKAHUPYIOIIAs
30HIOBasi ¥ aTOMHO-CHJIOBasi MHKpockonuu. OIpeselieHue cocTaBa M CTPYKTYPHl OTACNBHOM
HaHo4acTuIpl. OnTHYecKas U KojebaTeabHast CIIeKTPOCKOIHH. OKe-CIIeKTPOCKOMIHS.

YV CTOMIHBOCTD
cHcTeM

HaHO-

TepMmoauHaMuueckass U KHHETHYECKash YCTOMYMBOCTH HaHOCHcTeM. Koarymsmust KOJUTOMAHBIX
cucteM. Kuneruka koaryssiuuu. [pasuno Hlynsue-Iapau.

HpI/IKJ'[aI[HaH HAHOTECX-
HOJIOTrus

I/IHerMeHTHaH, OBOJIFOIIMOHHAA U paJuKaJibHass HAHOTCXHOJIOTUU. Hcnonp3oBaHre HAHOYACTHI] B
KaTajin3¢, MCIULUHE, SKOJIOTUU U BOCHHOM JCJIC. buonornueckue HaHOCTPYKTYPBHI. HaHOpOﬁOTLI.

«YMHBIC» MaTepualibl.

7. COOTBETCTBUE COAEPKXAHUS TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUS

JTACLMILINHBI

B PEIYIbTATC OCBOCHUA JUCHUIIIIMHBI CTYACHT JOJDKCH!

Pazgen

Pazgen
2

Pazgen
3

Pazgen
4

Pazgen
5

Pazgen

Pazgen

3HaTh:

- OCHOBHBIC MCTO/JIbI CUHTC3a U aHAJIM3a HAHOMATCPHUaAJIOB

- IpuOOPHI 1 YCTPOHCTBA, pa3pabaThIBaeMble Ha OCHOBE HAHOMATe-
prasoB

- IPUHLIMITHAILHOE 3HAYEHNE HAaHO-Pa3MEPHOCTH Kak (pakTopa, pau-
KaJIHO MEHSIOIIETO (PU3UKO-XUMHIECKHE CBOHCTBA

- (PMBUKO-XNMUYECKHE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX MaTepHa-
OB 1 MX IPAKTHIECKOE 3HAYCHUE B XUMHIECKOH TEXHOJIOTHH

- CYHICCTBYIOIIUEC U NTEPCIIEKTUBHbBIC obactu MNPpUMEHCHUSA HAHO-
TEeXHOJIOTUH 1 HaHOMAaTCpUaJIoB

- OCHOBHBIC HAayYHO-TEXHHYCCKUE MPOOIIEMBI HAHOTCXHOJOTHH H
MCPCICKTHBEI Pa3BUTHs JAHHOW (PyHIAMEHTAIBHON 00JacTH 3Ha-
HUI

- OCHOBHBIC IIOHATUSA O IPUPOAC HAHOMATEPUATIOB, UX KJ'[aCCI/I(l)I/I-

KAy, 0coOble PU3NIECKUE U XUMUUECKHE CBOHCTBA

VYMeTn:

- IPUMCEHATH NOJYUYCHHBIC 3HAHUA TPU CUHTE3C HAHOMATCPHAJIOB

- OPUCHTUPOBATLCS B COBpeMeHHOﬁ JIMTEPATypE U BECTU TUCKYC-
CHIO 11O HAHOXMMHWHU U HAHOTCXHOJIOI'HNH

- KJTacCH(UITUPOBATH PAa3INYHBIC THITEI HAHOMATEPHAJIOB

- OPUEHTHPOBATHCS B METOAAX MOTyYCHHS U FICCIEIOBAHUS HAHO-
CTPYKTYp: CKaHHUPYIOIIEH TYHHEIbHON MUKPOCKOIINH U CIIEKTPO-
CKOTIHIH.




IKCTIEPUMEHTHI B 0(OPM-
JATh Pe3yJIbTaThl HCCIIE0-
BaHUU U pa3paboToK, ro-
TOBHOCTB OCYIIECTBIISITH
HOATOTOBKY JIOKyMEHTa-
1N, IPOEKTOB

IUIAHOB ¥ IPOTpaMM Ipo-

- IPOrHO3UPOBATH YCTOWYMBOCTD U (PU3UKO-XMMUICCKHUE CBOM- N . +
CTBa HAHOOOBEKTOB U HAHOMAaTEPHAIIOB
-UHTEPIIPETHPOBATH JAHHBIC JIUTEPATYPHI IO HAHOTEXHOJIOTHSIM + + + + + +
Bnanets:
- 0OIIIMH U CTIeIT(PUISCKIMH METOIaMH aHAIN3a HAaHOMAaTepHa- +
()]
- (GyHIAMEHTAIBFHBIMU 3HAHWSMH O Cenn(UKe MOBEJCHHS Belle- + +
CTBa B HAHOMETPOBOM Pa3MEPHOM [UAIa30He
- MIOHUMATh MEXaHNU3M BO3HHKHOBEHHUS Pa3MEPHBIX (QU3NICCKUX + +
M XUMHYCCKUX dPPEKTOB
- 0a30BOH TEPMHUHOJIOTHEH, MPIUMEHSIONICHCS B HAHOTEXHOJIOTUSIX
- HaBBIKAMH TBOPYECKOTO OOOOIIEHHS MOIXYYCHHBIX 3HAHWH, KOH- + + + + + +
KPETHOTO W OOBEKTHBHOTO HM3JIOKEHHUS CBOMX 3HAHWH B MUCHMEH-|
HOW M YCTHO# (hopme
B pe3ynbrare 0cBO€HUS AUCUMILIUHBI CTYEHT IOJDKEH OBJIAAETh CIEIYIOIUMH KOMIIETEHIIUSIMU U HHAUKATO-
paMH UX JOCTHIKEHHSL.
Kon u HaumeHOBaHUE MHIMKa-
Pasnen Paznen
Kon n HanmMeHnoBaHue TOpa JOCTHXKEHUS KOMIIETEH- | Pasmen 1 | Pasmen2 | Pasmen 3 4 5 Paspen 6 | Pasmen 7
KOMIIETCHIIUN LIHHA
OIIK-1 OIK-1.1
CriocoOeH u3y4arth, aHaAJIM- | 3HAET OCHOBHBIC CBEJCHUS O ME-
3UpPOBaTh, UCIIOJIL30BATh XaHU3MaX XUMHYCCKHX peakunﬁ,
MCXaHU3Mbl XUMHUUYCCKUX CTPOCHHHU BE€UICCTBA, IPUPOILC
peaxuuii, IpOUCXOAAIMX B | XUMHUECKOH CBSI3U U CBOMCTBAxX
TEXHOJOTUYECKUX MPOLIEC- Pa3INYHBIX KJIIACCOB XUMHUYECKUX
3JIEMEHTOB, COCTMHEHUM, BEIIECTB
OKpYXKaIOIlleM MHUpE, OCHO- | M MaTepHaIOB
BBIBAsICh HA 3HAHUSX O OIIK-1.2
CTPOEHMH BEILIECTBA, IPU- Crnioco0eH aHanu3upoBaTh U MC-
poxne XHMHYECKOU CBSI3H U II0JIb30BaTh CBCACHUA O MCXaHU3-
CBOMCTBax Pas3IMYHbIX MaX XUMHYCCKHX peakunﬁ,
KJIaCCOB CTPOEHMH BELIECTBA, IIPUPOJIE + + + + + +
XUMHYCCKHX 3JICMCHTOB, XHMHYECKOU CBSI3M M CBOMCTBAX
COeHHHCHHﬁ, BCIIICCTB U Pa3IMYHBIX KJIaCCOB XUMHNYECKUX
MaTepHalioB 3JIEMEHTOB, COCTMHEHNM, BEIIECCTB
1 MaTC€pUalioB B TEXHOJIOTMYCCKUX
IpoIeccax U OKPYKAIoIeM MHpe
OIIK-1.3
Bna}leeT HaBbIKaMH IPOBCACHUSA
XUMHUYCCKOI'0 aHaJIn3a, UCII0JIb30-
BAaHUEM CIIPAaBOYHOU XUMUYECKON
JIMTEPATYPhI; METOAaMU IIPOBEAC-
HUA XUMHYCCKUX peaKHI/Iﬁ U 11po-
1IeCCOB
MK-5.3
Crnoco0eH OCyIIEeCTBISTh I'oTOB McHOIB30BaTh 3HAHUE
IPOBEJICHHE PaboT Mo 00- CBOMCTB XMMHUYECKUX JIEMEHTOB,
pa60TKe " aHaJIM3y Hay4- COCIII/IHeHI/Iﬁ 1 MaTE€pUaJIOB Ha UX
HO-TEXHUYECKOU I/IHq)Op- OCHOBC U1 PCUICHHUS 3a4a4
Maluu U pe3yJibTaTOB UC- HpO(i)eCCPIOHaIII)HOP‘I JACATCIIBHOCTHU
CIIeIOBaHMIA,
BBITNTOJIHATH + + + + + +




BEACHUA OTJAC/IbHBIX 3TAIlOB

pabot

8. JABOPATOPHBIE 3AHSTUS
BrimonHeHNE 1a00paTOPHOTO MPAKTHKYMa CIIOCOOCTBYET 3aKpEIUICHHIO y4eOHOTO MaTepuraia, u3y-
4aeMOro B JUCIHUILINHE « OCHO6bI HAHOXUMUUY, TIO3BOJISICT OCBOUTH METO/IbI SKCIIEPUMEHTAIBHBIX UCCIIEI0-

BaHUIA, TEXHUKY J1a00paTOpHBIX padoT.

JlabopaTopHble padoThl U pa3eibl, KOTOPble OHH 0XBATHLIBAIOT

Ne
HanmeHoBanue 1abopaTopHBIX paboT Hacsl
n/m Ne paszena TUCHUILTUHBL
1 4,5 lI3MeHeHne pa3Mepa Kalellb BOJHOIO pacTBOpa MPH PE3KCTPaKIUM a30THOU 3
2 4,5 CuHTE3 30J1el U Olpeie]IeHUe UX Pa3MepoB 3
3 3 CMaulBaeMOCTb MaTepuaa Ha OCHOBE COJIU PEIKO3EMEIIBHOIO AIeMEHTa 3
4 3 VccnenoBaHye BIUSHYS IOBEPXHOCTHO-aKTHBHBIX BELIECTB HA CMayMBaHKE 3
5 5 Ornpenenenue pazmMepoB MoJieky [TAB 3
2 OmnpereneHne KPUTHIECKOH KOHIIGHTPALMHM MHIEIUI00pa3oBaHus B PacTBO- 3
6 pax [TAB KOHIVKTOMETDUYECKUM METOIOM
6 'Y cTOMUMBOCTB 30J1€H JKENaTUHBI IPU PA3IMYHbIX 3HaUeHus1X pH 3
6 KuHeTHKa KOaryJsiuuu «OembIX 30JIei) U MOCTPOCHNE KHHETHYECKIX KPUBBIX 4
KOAryJsiiuu
OmnpeneneHne MOporoB OBICTPOH KOATYISAIMK U MpoBepka mnpasuia lymbie-
10 6 3yyeHne KoaryIsuy KOHIICHTPUPOBAHHBIX JTATEKCOB 4
5 BrmsHHEe cocTaBa KOMIO3WIIMM Ha TPOLECC TETEPOKOAryISALIUHM JIaTeKC- 4
11 TUIIPOKCH]I JKele3a.

9. CAMOCTOATEJBHASA PABOTA

CamocrosrenpHas paboTa MPOBOIUTCS C IIEIbI0 OCBOSHHS 3HAHMH M YMEHHMH IO JAWCIMIUIMHE H
npeaycMaTpuBaeT:

- O3HaKOMJIeHHEe W TpopaboTKy pPEKOMEHJOBAaHHON IUTEpaTrypel, padOTy C 3JIEKTPOHHO-
OMONIMOTEYHBIMHA CHCTEMaMH, BKIIOYAs MEPEeBOJbl MyOJMKANWNA W3 HAYYHBIX JKYPHAIIOB, IUTHPYEMBIX B
6azaxWeb of Science, Scopus, Chemical Abstracts, PUHLI;

- TTOCEIIEHUE OTPACIIEBBIX BBICTABOK U CEMUHAPOB;

- y4aCTHu€ B CEMHHApax, KOH(bepeHHI/ISIX, IIPOBOAMMEBIX B I/IHCTI/ITyTe 10 TCMAaTHUKEC JUCITUITIIMHBI,

- IOJITOTOBKY K BBIIOJIHEHHIO KOHTPOJIBHBIX paboT 1O MaTepualty JeKIIMOHHOTO Kypca;

- MIOJITOTOBKY K CAa4Ye Umoz06020 mecmuposanusn (4 cemectp) 1 1abOpaTOPHOro MpakTUKyma (4 cemectp)
10 AUCLUIIIHHE.

[InanupoBaHre BpeMEHHU Ha CaMOCTOSITEIbHYIO0 paboTy, HEOOXOAMMOro Ha U3y4YEeHUE AUCLHILIHHBL,
CTYAEHTaM HaJI0 OCYIIECTBIISITH HA BECh MEPUOJ M3YyUEHHUs, IPEAyCMaTpUBasi IPH 3TOM PETYJSPHOE MOBTO-
peHre MpoiAeHHOro MaTepuaia. Marepuall, 3aKOHCIIEKTUPOBAHHBIA Ha JIEKLUUSIX, HEOOXOIUMO PETyJISPHO
JTIOTIONTHSATH CBEICHUSAMH W3 JINTEPATyPHBIX HCTOYHUKOB, TIPEICTABIICHHBIX B paboueit mporpamme. IIpu pado-
T€ C YKa3aHHBIMH UCTOUYHHUKAMU PEKOMCHAYCTCA COCTABJIATh KpaTKHfI KOHCIICKT MaT€purajia, € O6$ISaTe.]'IBHI)IM
¢dukcrpoBaHrueM OHOIMOTpadUUECKUX JaHHBIX UCTOYHHKA.

10. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIE MaTepHallbl TPEICTABICHB B BUIE OTICIBHOTO JOKyMeHTa — (DOHIa OICHOYHBIX
CPEJICTB, SIBIISIONIETOCS HEOThEMJIEMOH YacThiO pa00oYei MPOrpaMMbl JUCIIUILIHHEIL.




11. METOANYECKHUE YKA3AHMUSA ITO OCBOEHUIO JUCHHUIIJINHBI

Opraamsanus 00pa3oBaTEIHLHOTO MPOoIIecca PEeriIaMeHTHPYeTCsl yIeOHBIM TUTAHOM U PAaCIIUCaHueM yIeOHBIX 3a-
HATHHA. SI3bIK 00ydeHwus (TpenomaBaHusl) — pycckuil. s BceX BHIOB ayIUTOPHBIX 3aHATHH «d4acy yCTAHABIMBACTCS
MPOJIOJDKUTENLHOCTEIO 45 MUHYT. 3a4eTHasi eMHUIA COCTaBIsIeT 27 aCTPOHOMHYECKHX YacoB WM 36 akaJeMHYeCKUX
yac. Yepes kaxaple 45 MUH KOHTAKTHOW pabOTHI JenaeTcs MepephiB IPOJOIDKUTENLHOCTEIO 5 MHH, a I0Cie JBYX Yac
KOHTaKTHOW paboThI AeaeTcsi epephIB MPOJIOIDKUTENBHOCTBIO 10 MUH.

CereBas popma peanuzanyy MporpaMmbl JUCHUIIIMHBL HE UCTIONb3YETCS.

OOyyvaromuiicst IMEeT MMpaBo Ha 3a4eT Pe3yNIbTaTOB OOYUSHHMS MO JUCLUILIMHE, €CIM OHa OCBOCHA UM IIPH I10-
Jy4eHH! CPEJHEro MpoQecCHOHaIbHOr0 00pa3oBaHus U (WIIN) BBICIIETO 00pa30BaHMs, a TAKXKe JOMOJHUTEIHLHOTO 00-
pa3oBaHus (IIpHU HAJTMYWH) (Ianee - 3a4eT pe3yinbTaToB O0ydYeHHs). 3a4TCHHBIC PE3yNbTaThl OOYICeHHUS! YIUTHIBAIOTCS B
Ka4ecTBE Pe3yIbTaTOB IPOMEXKYTOUHOMH aTTECTALNH B YCTAHOBICHHOM B IHCTHTYTE MOpSIIKE.

11.1. O6pa3oBaTesibHbIE TEXHOJIOTHH

OOpazoBaTenbHBIA MPOIECC NMPH OCBOCHWH AWCIHUIUIMHBI OCHOBBIBACTCS HA HCIONB30BAaHWM TPAJULIMOHHBIX,
WHHOBAITMOHHBIX ¥ MH(OPMAILMOHHBIX 00pa30BaTeIbHBIX TeXHOMOTHH. Bo3morkHa peammzanus OITOII ¢ npumeneHneM
3JIEKTPOHHOTO OOYYEHUs U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaanuIioHHBIE 00pa30BaTEIIbHBIE TEXHO-
JIOTUH TPEJICTABICHBI JIEKIMSIMA U CEMHHAPCKUMU (IIPaKTHUECKUMHU) 3aHATHAMH. MHHOBAIMOHHBIE 00pa30BaTeNbHbIC
TEXHOJIOTHH HCTIONB3YIOTCS B BHJC IMPUMEHEHHUS aKTUBHBIX W MHTEPAKTUBHBIX (GopM mpoBeneHus 3anatuil. Madopma-
IIMOHHBbIE 00pa30BaTEJbHbIC TEXHOJOTHU PEaM3YIOTCS MyTeM aKTHBHU3AIMHU CAMOCTOSITEILHOW PabOTHI CTYJCHTOB B
nHpopManmoHHO#T 00pa3oBarenbHOM cpese. [Ipu nmpoBeneHnn y4eOHBIX 3aHATHH oOecrieunBaeTCs pa3BUTHE Y 00ydaro-
IIMXCSl HABBIKOB KOMAaHIHON paOOThl, MEXKIUYHOCTHOW KOMMYHHKALMHM, NPUHATHUS PEIICHUH, JIHICPCKHX KayeCcTB
(BKiTIOUAs MPOBEIEHNE MHTEPAKTUBHBIX JICKIUI, TPYNIIOBBIX AUCKYCCHH, PONEBBIX UTP, TPEHHHIOB, aHAJIN3 CUTYAIHH U
MMHTALMOHHBIX MOJIEJIe, IpernolaBaHue TUCLIUILIMH (MOayJiel) B (hopMe KypCOB, COCTABICHHBIX Ha OCHOBE Pe3yJIbTa-
TOB HAyYHBIX HCCIICAOBAHUI, IPOBOJUMBIX OpraHH3aLMEH, B TOM YHCJIE C YYETOM PErHOHAIBHBIX 0COOEHHOCTEH Ipo-
(heccnoHaNbHON AEATEIHLHOCTH BEIITYCKHUKOB U ITOTPEOHOCTEH paboTonareneii).

11.2. Jlekuuu

JIeKIMOHHBIH KypC Tpe/noaaraeT CHCTEMaTH3HPOBAHHOE U3JI0XKEHHE OCHOBHBIX BOIIPOCOB COJICPKAHUS AUCIUITIHHBL.

Ha nepBoii nexmuu nekTop 00s3aH NPEAYNPEIUTh CTYIEHTOB, IPUMEHUTENHFHO K KakoMy 0a30BOMY y4eOHHKY (ydeOHUKaM,
y4eOHBIM TOCOOHSIM) OYAET MPOUNTAH KypcC.

JlexunoHHBIN Kypc oOecrieunBaeT Ooiiee riryO0OKOe MOHMMaHHE YYeOHBIX BOIPOCOB NPH 3HAYMTENFHO MEHBIIEH 3arpare
BPEMEHH, YeM 3TO TPeOyeTCs CPEHECTATUCTHIECKOMY CTY/ICHTY Ha CaMOCTOSITEIbHOE U3y4eHNEe MaTepraa.

11.3. JlabopaTopHble padoThI

JlaGopaTopHBIi MPaKTHKYM HaYWHAETCS C 03HAKOMIIEHHS C TEXHHKOI 0€30IacHOCTH.

ITo xaxnoit mabopaTopHOit paboTe cTyAeHT opopMIIsIeT MUCEMEHHBINH oT4eT. TeKyluii KOHTPOJIb Ha J1abopaTopHBIX pabo-
Tax IMPOBOJMTCS B BUJIE YCTHBIX OMPOCOB — «3aIIUTa» IO UTOraM J1abopaTopHBEIX paboT. OueHnBaeTcs XoJ JabopaToOpHBIX padoT,
JOCTHTHYTBIC PE3yJIbTaThl, KauecTBO O()OPMIICHHE OTYETa, CBOCBPEMEHHOCTh CIIAYH.

11.4. CamocTosiTesIbHAs padoTa CTyIeHTA

Jist yCreniHoro YCBOEHHUS! UCIUILTHHEI HEOOXOAMMO HE TOJIBKO MOCEIIATh ayJANTOPHBIE 3aHATHS, HO U BECTH aKTHBHYIO
CaMOCTOATENBHYIO paboTy. [Ipu caMoCcTOATENBHON NPOpaboTKE Kypca 00yJaromuecs JOJKHBL:

®  [OBTOPHTH 3aKOHCIIEKTHPOBAHHBIIM HA JIEKIIMOHHOM 3aHATHH MaTepHall U JOTOJHHUTH €0 ¢ YIETOM PEKOMEH/IOBAHHON MO
JIAHHOM TEME JIUTEPATYPHI;

®  H3YYNTh PEKOMEHJOBAHHYIO OCHOBHYIO H JIOTIOJHHUTEIBHYIO JIATEPATYPY, COCTABJIATH TE3UCHI, AHHOTAIIMH M KOHCIEKTHI
HauboJIee Ba)KHBIX MOMEHTOB;

®  CaMOCTOSTENLHO BBINOJHUTH HHAUBULYAbHBIE 3a0aHus (pasaer 5.8);

®  KCMOJIB30BATh JJIS CAMOIPOBEPKH MaTepHalia OIlEHOYHBIE CPEICTBA.
I/IH)II/IBI/UlyaJ'[bHOe 3aJaHUEC OLICHMUBACTCH 110 CJ'le)IleU_Il/IM KpI/ITepI/IﬂM:

®  MPaBHJILHOCTH pacuera JabopaTopHOi paboThI;

®  aKKypaTHOCTh B OpOpPMIIEHUH pabOTHI;
UCIIOJIb30BAHUE CIIENUATBLHON JINTEPATYPBI.

11.6. MeTroanveckne peKOMeHJAILNH JJIS PenojaBaTeliei

OcHOBHBIC IPUHIUIIBI 00y4eHHU S

1. lens 06ydeHnst — pa3BUTh MBIIIIEHHE, BBIPAOOTaTh MUPOBO33PEHNUE; TIO3HAKOMUTE C MAEIMHM M METOAaMU HayKH; Hay-
YUTh IPUMEHATH NPUHIUITBI M 3aKOHBI AT PEIISHNUs! MPOCTHIX ¥ HECTAHAAPTHBIX (PU3MKO-XMMHUECKUX 3a1ad.

2. OOy4eHHe JOMKHO OPraHW4eCcKH COYeTaThCs ¢ BocnuTanueM. HykHo pa3BUBaTh B CTyIEHTaX BOJIEBbIE KauecTBa U TPY-
npomobue. HenaBsi3unBo, kK MECTY MPUBHBATH SJIEMEHTHI KyIbTYphl TIOBEJECHHA. B yacTHOCTH, MpenogaBaTens AOJDKEH JIMYHBIM MPH-



MEpPOM BOCIHTHIBATH B CTYAEHTaX ITYHKTYaJIbHOCTh U YBa)XKEHHE K 4yKOMy BpeMeHH. HemomycTrMo mpenonaBaHue 0HOCEMECTPO-
BOI y4eOHOMN AMCHUUIIMHBI IPEBpaIlaTh B MHOroceMecTpoBoe. Bo3HuKIIas akageMudeckas 3a10JDKEHHOCTh JOJDKHA OBITh JTMKBUIH-
poBaHa B IIEPUOJ CIIETYIOIIETO CEMECTPA A0 Havyaja 3a4eTHOH Helenu.

3. OOyueHne JOMKHO OBITh HE MACCHBHBIM (COOOIINM CTYyICHTaM HEKOTOPBIH 00beM HH(OpMALIUH, pacCKaXeM, KaK pelia-
I0TCS T€ WM UHBIE 33a4n), a akTUBHBIM. Hy)XHO CTpouTh 00y4eHHe TaK, 4TOObI B OBI3AECHUU MaTEpHaIOM OCHOBHYIO POJIb MTrpaja
HaMsATh JIOTHYecKasl, a He popManbHasl. 3allOMHHAHUE JOJDKHO JOCTUTATHCS Yepes3 TTy0oKoe MOHNMaHHe.

4. OnHO 13 BaYKHEWIINX YCIIOBHH YCIICIITHOTO OOYYEeHUs — yMEHUE OPTaHu30BaTh paboTy CTYACHTOB.

5. OTHOIIEHNE TpenoaaBaTeNst K CTyAeHTaM JIO0JDKHO HOCHTh XapakTep IoOposkenaTenbHON TpeboBarenbHOCTH. [t cTu-
MYJIUPOBaHHS PabOTHI CTYISHTOB HY)KHO HCIIOIB30BaTh IOOIIPEHHE, OJ00peHNe, MOXBaly, HO HEe IOpHIAHHE (IIOPUI[AHHE MOXKET
MPUMEHATHCS JIUIIb Kak UckiroueHue). [IpemnogaBaTens 10mKeH OBITh AT CTYAEHTOB JOCTYITHBIM.

6. Heob6xoauMm perysipHbIi KOHTPOJIb pabOTh! CTyAEHTOB. IIpaBUIIbHO MOCTABIEHHBIH, OH IOMOTaeT UM OPraHH30BaTh CHC-
TEeMaTH4ECKHe 3aHATHUS, a IPENoIaBaTei0 JOCTHYb BBICOKHX PE3yIbTaTOB B O0yUEHHUH.

7. Baxneiimeii 3agadeii npernogasaresiell, BEAyIINX 3aHATHA M0 IUCLMIUIMHE, ABJISAETCS BEIpa0OTKa y CTYAEHTOB OCO3HAHHSA
HEOOXOJMMOCTH U TIOJIC3HOCTH 3HAHMS IUCHUIUIMHBI KaK TEOPETHUECKOW U IMPAKTHUECKOH OCHOBBI ISl M3y4eHUS IPODIIBHBIX JIHC-
IUIUINH.

8. C nenpto 6onee 3PeKTHBHOTO yCBOSHMS CTYACHTAMU MaTephaja JaHHOW TUCIHMIUIMHBI PEKOMEHAYeTCs TIPH IIpoBese-
HHU JICKIIMOHHBIX, IPAaKTHIECKUX H Ja0OPaTOPHBIX 3aHATHI HCIOJIL30BaTh COBPEMEHHBIE TEXHHUECKUE CPEACTBA 00yUCHHMs, a UMEH-
HO TIPE3EHTAINN JICKIUH, HarTsAHbIE TOCOOUS B BUIE CXEM NMPHOOPOB, AeTanel U KOHCTPYKIUH NpHOOPOB, KOMIBIOTEPHOE TECTHPO-
BaHUE.

9. dns Gonee riryOOKOTO M3y4YeHUS MPEAMETa U MOATOTOBKH Psla BOMPOCOB (TEM) IJIS CAMOCTOATENHFHOTO M3Yy4YCHHUS IO
paszzenaM AWCHUIUIMHBI IPENoJaBaTeNb MPENOCTAaBIAET CTYAEHTAaM HEOOXOAMMYI0 WH(OpPMAIMIO O HCHONB30BAaHUH Y4eOHO-
METOJIMIECKOT0 OOecrieueHus: yaeOHUKaX, yIeOHBIX MOCoOnsIX, cCOOpHUKAaX HMPHMEPOB U 3a/ad ¥ OIMCAaHWe JabOopaTOpPHEIX padoT,
Hanunu VHTEpHET-pecypcos.

TIpm TekymieM KOHTpoOJIe PEeKOMEHAYETCS UCIIOIb30BaTh KOMIIBIOTEPHOE MIIN OJaHKOBOE TECTHPOBAHKE, KOHTPOJIBHEIE KOJI-
JIOKBHYMBI YJTH KOHTPOJIEHBIE PAOOTHL.

KonTtposipHoe (MTOrOBOE) TeCTHpOBaHKE BKIIOYAET B ce0sl 3a4aHMs 10 BCEM TeMaM paszeiia paboueil mporpaMMbl AUCIHUTI-
JIMHBL.

10. Llens nexmmu — GOpMUPOBAHKE Y CTYAECHTOB OPHEHTHPOBOYHOI OCHOBBI AJISI MOCJIEIYIOIIETO YCBOGHHSI MaTepHana MeTo-
JIOM caMOCTOsITeNsHOM paboTsl. CofeprkaHue JICKIUH JOHKHO OTBEYATh CIESAYIONIMM THIAKTHUECKUM TPEeOOBaHUIM:

1 m3M0YeHNe MaTepyana OT MPOCTOTO K CIIOKHOMY, OT M3BECTHOTO K HEM3BECTHOMY;

2 JIOTMUYHOCTB, YETKOCTh M SICHOCTB B U3JIOKEHHH MaTepuaa;

3 BO3MOJKHOCTB ITPOOJIEMHOT'0 U3JIOXKEHHsI, TUCKYCCUH, TUaJIoTa C LeJIbI0 aKTHBU3ALUH eI TEIbHOCTH CTY/ICHTOB,;

4 onopa CMBICIIOBO# 4acTH JIEKIIMN Ha MOIMHHBIEC (haKThl, COOBITHS, SIBICHHS, CTATUCTHYECKHIE TaHHBIC,

5 TecHasl CBSI3b TEOPETHUYECKUX IOJIOKECHUI W BHIBOJIOB C MPAKTUKON M Oyaymied mpogecCHOHATBHON AesSTeTbHOCTRIO CTY-
JICHTOB.

IIpenonaBarens, YUTAIOMNI JIEKIIMOHHBIE KyPCHI, JOJDKEH 3HATh CYNICCTBYIOIINE B MEIArOrMYECKOi MPAaKTUKE BapHAHTHI
JIEKIUH, UX AUTAKTHIECKUE U BOCIIUTHIBAIOIINE BOZMOYKHOCTH, a TAKKE UX MECTO B CTPYKTYpE Tpo1iecca 00ydeHus.

11. IIpu mpoBeneHNH aTTECTAINH CTYJCHTOB BaKHO BCEra IOMHHTE, YTO CHCTEMAaTHYHOCTh, 0ObEKTUBHOCTD, apTYMEHTH-
POBAHHOCTH — TJIaBHBIE NIPUHIIMIBI, HA KOTOPBIX OCHOBAHBI KOHTPOJIb M OLICHKA 3HAHHI CTYJCHTOB. 3HAHUE KPUTEPUEB OLEHKH 3Ha-
HUI 0053aTEIBHO IS TPEMOIaBaTeNs U CTYACHTA.

Opranunzanus J1a0lopaTOPHOro NPaKTHKyMa

OcBoeHHE CTYJCHTOM J1ab0paTOPHOTO NPaKTUKyMa — HEOOX0IMMasi COCTaBHasl YacTh PabOThI CTYJEHTA IIPU OCBOCHUH JNC-
UIUIIHEL. KaX eIl CTYIeHT 32 OJJMH CeMeCTp IOJDKEH BBIIOIHHUTH 110 WHIWBUIyalbHOMY TpaduKy 4 1abopaTopHBIX paboTHI, yKa-
3aHHBIX B «MApIIPYTHOM) JINCTE. MapIIpyTHBIH JIUCT COCTABISIET JIEKTOP MOTOKA. MapIIpyTHBIH JIHCT BBIIAETCS CTYACHTY 3a HEJEII0
JI0 HadaJia 7abopaToOpPHOTO IPAKTHKYMA.

Bce cTynenTs! nepes HagaaoM paboThl B 1a00PaTOPHH IIPOXOST HHCTPYKTaX IO TEXHUKe Oe3omacHocTd. Kax i cTyaeHt
B CIICLMAIHOM JXYpHaJIe CTaBUT CBOIO MOJMKUCH O TOM, YTO OH MPOCIYIIA HHCTPYKTAX 10 TEXHHKE 0e30MacHOCTH paboThl B 1a00-
paTopuu 1 00s3yeTCsl BRIMONHATE BCE IyHKTH HHCTPYKITHH IT0 TEXHUKE 0€30MacHOCTH .

1. CTyeHTsl He IomycKaroTest K paboTe B 1abopaTopuy B BEpXHEH 0JexkK/Ie U ITPU OTCYTCTBHHU OEI0ro xanaTta.

2. CTyIIeHT JOIMYCKAe€TCA K BBIIIOJHECHUIO pa6OTI)I TOJIBKO IIOCJIE «AO0IMyCKa», T.€. MPOBEPKU MNPErogaBaTejieM roOTOBHOCTU
CTYyACHTA.

T'oToBHOCTE CTYyZICHTA K BBIIIOJIHECHUIO na60paT0pH01“4 paGOTbI COCTOUT B CJICAYIOIIEM:

a) MOJTOTOBJICHA TEKyIIas padoTa, MMOATOTOBKA BKIIOYAET: Ha3BaHUE PabOTHI, TEOPETUIECKOE BBEICHHE, CXEMY YCTAaHOBKH,
paboune hopmysbl 1 GOPMYIBEI IS pacdeTra MOrPEeLIHOCTEH; epeueHb IPHOOPOB U MPUHAUISKHOCTEH (TEXHUYECKHE XapaK-
TEPUCTHKH 3aIOJHAIOTCS B JIAOOPAaTOPUH); epeUeHb 3aJaHiid M TaOIMIBI IS 3aIKCH Pe3yJIbTaTOB H3MEPEHUil;

0) 3HaHUE HKCIEPUMEHTA U TEOPUH JaHHON pabOThl B paMKax ONMCAHUS pabOThHl B MPAKTUKyME U ydeOHHMKE, yMEHUE pado-
TaTh ¢ NpHOOpaMu, yCTaHOBKaMH, 000PYIOBaHUEM;

B) 3HaHHUE IPABIJI TEXHUKH 0€30MaCHOCTH IpH paboTe ¢ npubopamu 1 000pyA0BaHHEM, HCIIOJIE3yeMbIM B JaHHOH padoTe.

3. CTyIIeHT HE NOITYCKACTCA K BBIIIOJHCHUIO pa6OTI>I, CClIn:



a) OTCYTCTBYeT J1a0OPaTOPHBIH XKypHaJ (B Ka4ecTBe J1ab0paTOPHOTO XKypHaIa CTYICHT HCHONb3yeT OOILIyI0 TeTpajb) WK He
MOATOTOBIIEH NIPOTOKOI,

6) CTyAeHT He 3HaeT TeOpHU PaboTHI B paMKaX TEOPETHYECKOTO BBEICHUS B MPAKTUKYME U HE MPEJICTaBISET, YTO U KaKUM
METOJIOM OH OYZIeT U3MepSTh;

OpHaKo 10 OKOHYAHUS J1a0OPAaTOPHOTO 3aHATUS CTYACHT, HE MOJYYUBIIMH JOMYCK, paboTaeT B J1a0OpaToOpuH, YCTpaHsIsA 10-
MyIICHHbIE HEOPaOOTKH.

4. CryneHTam, HPOIYCTHBINNM 3aHSATHS MO YBOKUTCIBHBIM MPUYMHAM (MMEETCS NOMYCK U3 JIeKaHaTa), MPeIOCTaBISCTCS
BO3MOKHOCTb €€ BBITNIOJHEHHUS! BO BpeMsl yKa3zaHHOE BeAyIuM IpenojaBareneM. CTyneHTaM, NpOMyCTHBIINM 3aHITHS [0 HEYBaXU-
TEJHHBIM MPUYUHAM, MIPEOCTABISCTCS BO3MOKHOCTD €€ BBITIOIHCHHS B 3a4ETHYIO HEJICIIO Ha «yOJIEpCKOM)» 3aHSATHH BO BpeMs yKa-
3aHHOE BEIyIIUM IpernofaBaresneM. CTyqeHThl, HY>KIAIOMKECs B JOMOIHUTEIBHON MOATOTOBKE, MOTYT BOCIIOJIB30BaThCS yCIyTaMHu
IenTpa JOMONHUTEIBHOTO 00pa30BaHusl U MPO(eCCHOHATBHOMN MOATOTOBKH.

5. B TeueHne oHOTO 3aHATHUS, KaK IPABUJIO, JOMYCKAETCs BHIIONIHEHHE He OoJiee 0THOH 1abopaTopHOi paboTHIL.

6. He nomyckaercst coBMecTHas paboTta 2-X U OOJBLIETO YKCia CTYICHTOB 32 OJAHOW YCTAHOBKOM, €CIIH 3TO HE MPEAyCMOTpe-
HO METOJMYECKUMH YKa3aHUSIMH K BBITOJHEHHIO TaHHON paboThI.

7. Ha THTYNBHOM JIHICTE 1a00paTOPHOrO XKypHala JOJDKHBI OBITH YKa3aHbl (haMHJIMs M MHHULHUAJIBI CTYAEHTa, KOJA y4eOHOU
rpynmnsl. OdopmieHne kaxaoi paboThl HAUMHAETCS ¢ HOBOM cTpaHHIBl. CXeMBbl ¥ rpaMKH BBHITOTHSIOTCS KapaHalloM, BCE 3aIlHCH
JeTal0TCsl PYYKOH, IS Tpad)KOB HMCIIONIB3YeTCsl MIIUMETPOBasi Oymara, WM OHH BBIOJHSIOTCS C HCIOJIB30BAaHHEM KOMITBIOTEPA;
rpaduKH BKJICHBAIOTCS B JTa0OPaTOPHBIA KypHal. Ha pacyeTHBIX cTpaHHIAX AOJDKHBI 00s3aTeNbHO MPHCYTCTBOBAThH padoune ¢op-
MYJIBI C IOACTAHOBKOW PE3yJIbTAaTOB MPSMBIX M3MEPEHUH U KOHCTAHT B OAHOI cucTteMe enuHuL. Ha 3THX jke CTpaHMIaxX IMpOU3BOAUT-
cs1 pacuet norpemHocteil. OpopmiieHue padoTH 3aBepIIACTCs] HAMCAHIEM BBIBOJIOB.

B BBIBOJIAaX JIOJKHBI COIEPIKATHCS OTBETHI Ha CIICIYIONINE BOIPOCHI:
a) 4TO ¥ KaKMM METOJIOM H3MepPsUIOCh,
0) IpH KaKuX yCIIOBUSIX;
0) pe3ynbTaThl C a0COMIOTHOI U OTHOCHTEIBHOM IOIPEIIHOCTSIMK; aHAIU3 PE3yJIbTAaTOB U IIOTPELIHOCTEH.
8. IlpueM «3aIUTHI» 110 JJaOOPATOPHOH paboTe 3aKIII0YaeTCs B IPOBEPKE:
a) pe3yJIbTaToB paboTHI,
0) TOCTOBEPHOCTHU PACUETOB U MX COOTBETCTBHS U3MEPECHHUSM,
B) MPAaBWIEHOCTH MOCTPOCHUS TPaPHKOB,
T) oopMIIeHHS PaOOTHI M BBHIBOJIOB.

BrmonHeHHas paboTa oTMeYaeTcsl B JKypHaJle CTyAEHTa MOAIKCHIO IperojaBarelisi U MPOCTaHOBKOM natel. PaGoTa cumtaercs 3a-
YTEHHOM, €CJIM Ha CTpPaHHIE, I/ie HAYMHAETCS ee OIMCaHWe, UMEeeTCsl 3 IMOJNUCH MPEerogaBaTess: 33 «IOIMYCK», «BBHIOJIHEHUE» H
«3aluTa» ¢ ykazaHueM Aatsl. [Tocie BBIMOIHEHNUS U 3alUTHI BceX 1a00paTOPHBIX padoT IperoJaBarelb B KypHale CTYICHTA JIeNaeT
3amuck: «Bce nmabopaTopHble paboThI, MPEAyCMOTPEHHbBIE MapIIPyTHBIM JHCTOM, BBIIIOJIHEHB! U 3aIUIICHBI», CTABUT HOAMKUCH U J1a-
Ty.

9. XKypHan npenogaBatens XpaHUTCS y JJabopaHTa TO# 1abopaTopuu, B KOTOPOit 3Ta paborta BeimonHseTcs. [IpaBuna BexeHUs Kyp-
HaJla IperoiaBaTens.

1. B rpade xypHana yuera BBITOJHEHHBIX CTYICHTaMH J1a00paTOPHBIX paboT JeraeTcsi OTMETKa o BhImonHeHnn. Ecim paborta
«GAIIUIIEHAY, IEeTaeTCs] OTMETKA O 3alIUTe C YKa3aHHUEM JaThl.

2. B ciyyae oTCyTCTBUSI CTyIeHTa Ha JJaDOPATOPHOM 3aHSITHH B JKypHaJie ydeTa BBIIOJHEHHBIX CTy/[ACHTaMHU Jab0paTOPHBIX
paboT nueTcs «HO».

3. OkoJ10 paboTBhI, MPOIYLIEHHOW IO YBa)KUTEIBHOI NpHUUYHHE (IOMYCK U3 IeKaHATa), MUIIETCS «yBY.
[IpaBua paboTh! penoaaBaresiel B 1a00paTOpUH B 3a4ETHYIO HEIENIO
1. K BBIONTHEHHIO Pa0OT JOMYCKAIOTCS CTYICHTHI, KOTOPBIM JICKTOP HIIM BEAYIIHHA PENoaaBaTelb MPEIOCTaBUII IOITYCK.

2. JlexxypHBIil IpenoaBaTelb JeJaeT OTMETKY O BRIIIOIHEHUH Ja00paTOpHOH paboTHI B KypHAJIe CTYAEHTA U B )KypHAIIE yde-
Ta BEINIOJTHEHHBIX CTYAEHTaMH JIaDOpaTOPHBIX paboT.

C cornacust BEAYLIECTO npenogaBaTeysi CTYACHT MOXKET 3alllUTUTH pa60Ty JACKYPHOMY IPETIOAaBaTEIO, IPOBOANBIIEMY 3aH -
THA. CTleeHT, HE yCl'leBLLII/lI\/'l BBINTOJIHUTH pa60Ty Ha 3aHATUH, IPUTIAIACTCA AJId €€ BBIIIOJIHEHUS ITIOBTOPHO.

3. JJabopartopHsle pabOTHI, BEIMOIHEHHbBIE B TEYEHHE CEMECTPA, IPUHUMAET TOT MPETNo/aBaTeNb, KOTOPbI IPOBOIMI 3aHITHUS
C TpYIION B TEUEHUE ceMecTpa. B cilyuae OTCYTCTBUS 110 YBaXXUTEIbHON IPUYMHE 3TOTO IPENoaBaTelis Ha 3aU€THON Helele,
3ayer 1o JIabopaTopuu NpUHUMAET JIeKTop. [Ipu oTcyTcTBHH JIeKTOpa — 3aB. Kadeapoil.

4. Bo Bpemst mpoBeneHUs J1TabOpaTOpHBIX PaboT y4eOHO-BCIIOMOTATeNbHBIN IepcoHal JlabopaTopun paboTaeT I1oJ| pyKOBO-
JICTBOM BEAYIIMX 3aHATHH IpenofaBartesiell U 3aB. JabopaTopusiMu.



11.7. Meronuueckue yka3aHus JJIsl CTyJ1eHTOB

ITo moAroTOBKE K JIEKIHOHHBIM 3aHATHIM

I/I3yqu1/Ie JUCHHUIIIAHBI Tpe6yeT CUCTEMATUYCCKOTO W IOCJIEAOBATECIIBHOIO HAKOIUIEHUA TEOPETUUCCKUX 3HaHI/II>II,
CJICAOBATECIIBHO, NNPOMYCKU OTACIBHBIX TEM HE IIO3BOJIAIOT FJ'Iy6OKO OCBOUTH NPEAMET. CTyZ[eHTaM HGO6XOZ[I/IMOI

1. mepen KaXkaoH JeKIHel IpocMaTpuBaTh pabodyto MPOrpaMMy AUCLUIIINHEI,
2. mepen cuenyromei Jekueil Heo0X0MMO MPOCMOTPETh O KOHCIEKTY MaTeprall IpeablayIIeH.

HpI/I 3aTPYAHCHUAX B BOCHPUATHU MaT€puala CICAYCT O6paTI/ITLC$I K OCHOBHBIM JIMTEPATYPHBIM HCTOYHHUKAM. Ecmu
pa306paTLc5{ B Mare€puali€ HE yaaJl10Ch, HGO6XOHI/IMO O6paTI/ITI)C$I K JICKTOPY WJIU K NPEnoaaBaTeIi0O Ha MPAKTUYCCKUX 3aHATHAX. He
OCTaBJISIITE «OEJIBIX MATEH» B OCBOCHHUU MaTepI/Iana!

ITo noaroroBke K J1a00paTOPHOMY IPAKTHKYMY

1. OcBoeHne CTyeHTOM J1a0OpaTOPHOTO MPaKTHKyMa — HEOOXOAMMAs COCTaBHAs YacTh pabOTHI CTYAEHTA MPH OCBOCHUHU
kypca PPC. Kaxzplif cTyIeHT 3a OJJMH CeMecTp JOJDKEH BBIIOIHUTH [0 MHAUBUIYaJbHOMY rpaduky 4 (eciu crenuaibHO He OroBO-
peHO) 1abopaTOPHBIX PadOT, YKAa3aHHBIX B «MapHIpyTHOM» JHcTe. ['paduk paboT cTyneHT momydaer 3a HEIero 10 Havaia Jabopa-
TOPHOTO NMPAKTUKYMa.

2. Kaxkzplii cTyAEHT mepe] HadaJloM CEeMECTpa IOJTydaeT MOJTHBIH KOMIIEKT JJUTEPaTyphl - Ha0Op y4eOHBIX MOCOOHuit, B KO-
TOPBIX TIOMEILEHBI ONUCAHMS JIA00PaTOPHBIX paboT. MHCTpyKIMY 1Mo 1abopaTOpHBEIM paboTaM, OTCYTCTBYIOIIMM B YIE€OHBIX 1OCOOH-
SIX, IMEIOTCSI B YMTAJIBHOM 3aJle OMOJINOTEKE M B COOTBETCTBYIOLIEH J1a00paTOpuu Ha Kadeape M KaXKIbIi CTYJEHT MOXET HOIyIHTh
ee BO BPEMEHHOE Moib30oBaHue. OnucaHue Kaxnaol J1abopaTopHOH pabOThI COAEPXKUT JOCTATOYHO IPOPAOOTaHHOE TEOPETHYECKOE
BBEJICHUE, OCHOBHBIC pacyeTHbIe (opMyssl U (GOpMYIBl pacdera MOIPENIHOCTH, MOAPOOHOE OMHCAHHE J1aOOPaTOPHOU YCTaHOBKH,
CLICHapHil MPOBEJICHUS JIaO0PaTOPHOH PabOThI, BUABI TAONHIL, 1JIsi BHECEHHS B HUX PE3yJIbTATOB M3MEPEHHUIA, KOHTPOJIbHbIC BOIIPOCHI,
JAIOIIHE CTYIEHTY BO3MOXHOCTb OCYIIECTBUTh CAMOKOHTPOJIb YPOBHS CBOCH ITOJrOTOBKHU K paboTe.

3. CTyIeHT JOIMyCKaeTCsl K BBIMOJHEHHIO PAOOTHI TOJIBKO IOCIE «IOIyCKay, T.€. MPOBEPKHU MpPENoaaBaTelieM TOTOBHOCTH
cTyaeHTa. ' 0TOBHOCTH CTY/ICHTA K BBIMOJIHCHHIO J1a00paTOPHO paboThl COCTOUT B CIICAYOLIEM:

a) B )KypHaJe (B KaueCTBe XypHalla HCIOJIb3yeTcsl 00MIas TeTpaib) UMEETCs OIMCaHKe TEeKyIeH JlabopaTtopHOit paboThI:
Ha3BaHue paboThI, TEOPETHYECKOE BBEICHHE, CXEMa YCTaHOBKHU, paGoune GopMyIibl U (OpMyJIbI UI pacdeTa MOrpelHoCTei; nepe-
YeHb MPHOOPOB U MPHHAICKHOCTEH (TEXHHYECKHE XapaKTePUCTHKHU 3allONHSAIOTCS B J1A00PATOPUHN); TepeyYeHb 3a1aHHi U TaOIHIbI
JUTSL 3QITUCH PE3YJIbTATOB M3MEPEHUIA;

0) 3HaHME IKCIICPHMEHTA U TEOPHH JaHHOH pabOTH B paMKaxX ONMUCaHMs pabOTHI B MPAaKTHKyMe U yueOHHKe, yMeHHue pado-
TaTh ¢ IPHOOPaMH, yCTAaHOBKAaMH, 000pyJOBaHUEM;

B) 3HaHHUE MIPABUJI TEXHUKU 0€301MacCHOCTHU MPH padoTe ¢ mpudopaMu 1 000pyAOBaHUEM, HCIIOIB3yEMBIM B TaHHO pabore.
CTyZeHT He JIOMYCKaeTCsl K BBIIOJIHEHUIO PaOOThI, €CITH:
a) OTCYTCTBYeT JIaOOPaTOPHBIH JKypHAJ MIIH HE TTOJTOTOBIEH IIPOTOKOI,

0) CTyZIeHT He 3HaeT TEOPHH PAOOTHI B paMKaxX TEOPETHUECKOTO BBEICHUS B MPAKTHKYME M HE NPEACTABISACT, IYTO U KaKUM
METOJIOM OH OyZIeT U3MepSTh;

B) OTCYTCTBYET OeJbIif Xanar.

OnHaKo 0 OKOHYAHUsI JJaOOPaTOPHOTO 3aHATHS CTYAEHT, HE MOJYYUBIINI JOIMYCK, paboTaeT B 1abopaTopHu, yCTPaHsIsl JOMyIICHHbIE
HeopabOoTKH.

4. CryneHTtam, MPOITYCTUBIINM 3aHATHS 10 YBAKUTEIBHBIM MPUYHHAM (MMEETCS JOIMYCK W3 JeKaHaTa), MPEJOCTaBISETCS
BO3MOXKHOCTB €€ BBITIOJTHEHHUS BO BpeMsl YKa3aHHOE BEAYIIUM IpernogaBaTeneM. CTyneHTaM, IPOITyCTUBIINM 3aHITHS 110 HEYBaXKH-
TCJIBHBIM IPpHUYXHAM, NPEAOCTABIACTCA BO3MOXHOCTb €€ BBIIIOJIHCHHUA B 3aquHy}0 HCICIIO Ha (()IyGHepCKOM» 3aHATHU BO BPEMs,
YKa3aHHOE BEIYILHM IPETOAaBaTelIeM.

5. B TeueHue OHOTO 3aHSTHSI JIOMYCKAETCs BBIOIHEHHE He Goiee 0IHO#M 1abopaTopHOi paboThL.

6. He nomyckaercst coBMecTHast paboTa 2-X U OOJIBIIEro Yucia CTYAEHTOB 3a OJHOM YCTaHOBKOM, €CJIM 3TO HE MPerycMOT-
PEHO METOANYECKUMH YKa3aHUSIMHU K BBITIOTHEHHIO JTAHHON paboThI.

8. Ha TutynpHOM JticTe J1a0OPAaTOPHOTO XKypHaNa JOJDKHBI OBITh YKa3aHbl (haMUIIUSI U MHULMAIBI CTYACHTA, KOA y4eOHOH
rpynnsl. OdopmiieHne Kaxa0i paboThl HAYWHASTCS C HOBO cTpaHulbl. CXxeMbl U rpad)MKH BHITOJHSIIOTCS KapaHAaIlIoM, BCE 3aUCH
JIeTIAl0TCsl PYYKOMH, [UIsl Tpad)MKOB MCIOJIB3YETCS MUJUTUMETPOBasi Oymara, WM OHH BBIMOJHSIOTCS C MCIIOJIb30BAaHUEM KOMITBIOTEPA;
rpadMKy BKIEHBAIOTCS B abopaTopHbIi xypHal. IIpu odopmieHnn paboTsl HEOOXOANMO BBIACIATH CTPAHHUIBI s pacueroB. Ha
pacUeTHBIX CTPAHUIAX JOJDKHBI 0053aTENbHO IPUCYTCTBOBATH paboure GOPMYIIBI C TOJICTAHOBKOM PE3yIbTATOB MPSMbBIX H3MEPEHHUI
U (U3MYECKUX KOHCTAHT B OJHOI cucreme exuHuI. Ha 5THX ke cTpaHMIaX MPOU3BOIHUTCS pacdeT rnorpemHocreid. Odopmiaenue pa-
0OTEHI 3aBepIIIaeTCsl HAIIMCAHUEM BBIBOJIOB. B BBIBO/IaX JTOIKHBI COZICPIKATHCS OTBETHI HA CIEAYIOIINE BOIIPOCHL:

a) YTO U KaKMM METOJIOM H3MEPSIIOCh,
0) Ipu KaKuxX yCJIOBUSX;

6) PE3YIbTAThI C a0COJIFOTHOM M OTHOCHTEIBHOMN NOrpeuIHOCTAMU,; aHAJIU3 PE3YJIbTAaTOB U HOFpeHIH()CTefI.



[Mpuem «3ammTsD) 110 1a00PATOPHOI paboTe 3aKIIOYaeTCsl B IPOBEPKE:
a) pe3ynbTaToB paboTHI,

0) JOCTOBEPHOCTH PaCcUCTOB U UX COOTBETCTBHS U3MEPCHHUSM,

B) IIPAaBHIBHOCTHU ITOCTPOCHMS IrpaduKoB,

r) oopmIIeHHUs] pabOThI U BBIBOJIOB.

Pabota cunraercs 33‘{TeHH0171, €CJIM Ha CTpaHUIIC, I'I€ HAYUHACTCS €€ OIMMCaHUue, UMECTCS 3 TIOAITUCH MPETIOAaBaTECIIA: 3a «10-
IIYCK», «BBIIIOJITHEHUE» U «3alIUTYy» C YKa3aHUEM OaThbl.

ITo pabore ¢ inTepaTypoii

B paGoueit mporpaMme IUCIMIUIMHBI HPEJICTaBICH CIHCOK OCHOBHOW M JIONOJIHUTENBHOH JHTEPAaTyphl — 3TO yYEeOHHKH,
y4eOHO-METOMIECKe TOCOOUsT WM yKa3aHUs. JONMOJHUTEeNbHAs JUTeparypa — y4eOHHWKH, MOHOrpaduy, COOPHHKHM HaydHBIX
TPYZOB, XKypHaJIbHbIEC U ra3€THBIC CTaTbU, Pa3IUYHbIEC CIIPABOYHUKY, SHIUKIONEANH, IHTepHET-pecypChl.

JIrobas Gopma caMOCTOATENBHOM PabOTHI cTyAeHTa (IOATOTOBKA K CEMUHAPCKOMY 3aHSATHIO, IOKJIAQAY U T.I.) HAYMHACTCS C
M3yYeHHs] COOTBETCTBYIOIIEH IUTEpaTyphl Kak B OHMOIHMOTEKe / 3JIEKTPOHHO-OMONMOTEYHOH cucreme, Tak W aoma. M3ydeHue
YKa3aHHBIX HCTOYHUKOB PacIINpsEeT IPaHMIB] TOHUMaHUS peIMeTa JUCIUILIHHEL.

IIpu pabote ¢ muTEepaTypoil BEIIENAIOTCS CIEAYIOIINE BUABI 3amuceid. KOHCTIEKT — KpaTKasi cXxeMaTu4ecKasi 3aich OCHOBHOTO
COAepXaHUsA HaydHOH paboTel. Llempro sBIseTCS HE IEpeNuChIBAaHWE IIPOM3BENCHUS, a BBIIBICHHE €ro JIOTUKH, CHUCTEMBI
JI0Ka3aTeNIbCTB, OCHOBHBIX BBIBOJOB. XOPOUIMH KOHCIEKT JOJDKEH COYeTaTh IIOJHOTY M3JIO0XKEHUS C KpaTKocThio. llutata — TouHOE
BOCIIPDOM3BE/ICHUE TEKCTa. 3aKIIYaeTcs B KaBbIUKU. TOYHO YyKa3bIBAETCsSl CTPAHUIA MCTOYHHUKA. Te3MChl — KOHIICHTPUPOBAHHOE
U3J10’KEHHE OCHOBHBIX IOJIOKCHUN NPOYUTAHHOIO MaTepuaia. AHHOTAlMsA — OYEHb KpaTKOe U3JI0XKEHHE COAEPXKAHUSA NPOYUTaHHOU
paboThl. Pe3rome — Hanboee oOIIHe BRIBOIBI U TIOJIOKEHHS PaOOThI, €€ KOHIICNTYaIbHbIC UTOTH.

11.9. OcoGenHoCTH OpraHUu3aNuu 00pa3oBaTeJILHOr0 Mpolecca A HHBAJIU/I0B U JHUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3I0POBbS

IIpodeccopcko-npenogaBaTeNbCKAl COCTaB 3HAKOMHUTCA C IICHXOJIOTO-(OHU3HOJOTHISCKUMEI OCOOCHHOCTSIMHU
00yJaromuxcs WHBAIHUIOB W JIMIl C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBbBSI, HHAWBHIYaTbHBIMH IIPOrpPaMMaMU
peabmMTanuy UHBATUAOB (TP Hau4wn). [Ipy HEOOXOIMMOCTH OCYIIECTBIISICTCS TOTIOJIHUTEIbHAS MTOIICPIKKA IIPETIO-
JTAaBaHHS TICHXOJIOTaMH, COIIMAIbHBIMI PaOOTHUKAMH, TIPOIIEAIIHMHA OATOTOBKY ACCHCTCHTaMHU.

[Ipennonaraercss UCIOTB30BATh COIMATHHO-AKTHBHBIC U PEQIICKCUBHBIC METOIBI OOYYCHUS, TEXHOJIOTHU CO-
UOKYJIETYPHOH PeaOITUTALNH C [ENBI0 OKa3aHUs IOMOIIH B YCTaHOBJICHHUH TTOJTHOIIEHHBIX MEXIIMYHOCTHBIX OTHOIIIE-
HUI C JPYrUMH CTYJIEHTAMHM, CO3JaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KJIMMAaTa B CTy/eHuYecKoit rpymme. [Tonbop u
pa3paboTka y4eOHBIX MaTEpHaOB IIPOM3BOAATCS C Y4ETOM IPEIOCTAaBICHUS MaTepHaia B pa3inyHbIX (Gopmax: aynu-
AJIbHOM, BU3YaJIbHOM, C HCIOJIb30BAHUEM CIIEIMANBHBIX TEXHUYECKUX CPEJICTB U MHPOPMAIIMOHHBIX CHCTEM.

OcBoenune qucuuIuIMHbl uiamMu ¢ OB3 ocylecTBisieTcss ¢ MCIOJIB30BaHUEM CpENCTB 00ydeHHs OOIero u
CIENMANBHOTO Ha3HaueHUs (IEPCOHANBHOTO U KOJUIEKTUBHOTO MCIIOIB30BAHUSA).

s crynentoB ¢ OB3 npexycmarpuBaeTcst 1ocTynHas (GpopMa MperoCcTaBIeHUS 3aJaHUN OIIEHOYHBIX CPEJICTB,
a IMEHHO:

e B IICYATHOHN WJIH 3JIEKTPOHHOHN opme (IS ULl C HapyIIEHUSIMH OTIOPHO-/IBUTaTEIFHOTO allapara);
e B reyatHOHU (OopMe MM DIIEKTPOHHOH (opMe C yBEINYEHHBIM IPUPTOM U KOHTPACTHOCTBIO ([UIsl JIMI[ C HApYy-

HMICHUSMHU CIIyXa, PeUH, 3pEHN);

e  METOJOM YTEHHS aCCHCTEHTOM 3aJIaHMs BCIYX (AJIS JIUI] C HAPYIICHUSAMH 3PEHUS).

JlabopaTopHbie pabOTHI BBHIIOJIHSAIOTCS METOAOM BBIYHCIUTEIHHOTO SKCIIEPUMEHTA.

CryzneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYHMBACTCS BPEMsI Ha MTOJI'OTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. Jliist
TaKUX CTYZEHTOB IPeyCMaTpUBaeTCs JOCTyIHas (hopMa NpeIoCTaBICHUS OTBETOB Ha 3a/1aHMsI, 2 IMEHHO:

® THCHMEHHO Ha Oymare Wi HaOOPOM OTBETOB Ha KOMIBIOTEpE (IS JIUI] C HAPYIIEHUSIMU CITyXa, peun);
e  BBEIOOPOM OTBETA M3 BOSMOXKHBIX BAPHAHTOB NP TECTHPOBAHUH C UCIIOJIIB30BAaHMUEM YCIYT aCCUCTEHTA (IS JINIT

C HapyUICHUSIMH ONIOPHO-ABHUIaTENILHOTO aNIapaTa);

e  YCTHO (AJIS JIUI] C HAPYIICHUSMH 3PEHUS, OTIOPHO-IBUTATEIFHOTO allapara).

[Ipn HEeoOxoaAMMOCTH It 00YYAIOIIMXCSl C MHBAIMAHOCTBIO TPOLEypa OLEHUBAHHS PE3yJIbTaToOB 00yUeHHs

MOXET IMPOBOJNTHLCS B HECKOJIBKO 3TAIOB.

12. YYEBHO-METOANUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHbBI

WNubopMannoHHYI0 MOIAEPKKY OCBOCHHUS IHCHWIUIMHBI OCYIIeCTBIsIeT Ombmmorexka WHCTHTyTa, KOTOpas
obecrieunBaeT 00y4alOMINXCsl OCHOBHOW y4eOHOH, yd4eOHO-METOAMYECKOW M HAyYHOH JINTepaTypoil, HeOOXOJUMOMH JUIs
OpraHu3aIu 00pa3oBaTeIBHOTO Mpoliecca mo aucimminae. O0mwmii 00beM MHOTOOTpacieBoro Gouaa va 01.03.2021 r
coctasiser 6onee 405 000 sx3.



bubnmoteka pacmnonaraet yueOHOH, yueOHO-METOINISCKON ¥ HAYTHO-TEXHUIECKOM TNTEpaTypoit B hopme Te-
YaTHBIX M JICKTPOHHBIX M3JaHMH, a TaKKe BKIIOYACT O(HIHAIbHbIE, CIIPaBOYHO-OnOInorpaduyeckie, Creuanin3upo-
BaHHbIC OTEYECTBEHHBIC U 3apyOexKHbIe eproIdecKie 1 nHGopMalMoHHbEIe M3aaHus. buonnoreka obecnednBaet 1oc-
TYH K IPOQecCHOHATBHBIM 0a3aM TaHHBIX, HHQOPMAIIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CHCTEMaM.

Kaxgprit o0yuarommiics odecriedeH CBOOOAHBIM TOCTYIIOM M3 JII0O0OW TOYKH, B KOTOPOH MMeeTcs TOCTYII K Ce-
i MHTEpHeT U K 31eKTpoHHO-0nbmmoTteunoi cucteme (OBC) MHCcTHTYTAa M YHEBEpCHTETa, KOTOpask COACPIKUT pasIimy-
HblE M3[aHUS 110 OCHOBHBIM M3y4YaeMbIM IUCLHUIUIMHAM M C(OPMHUpPOBAHA IO COTJIACOBAHHUIO C IPaBOOOIaaTeNsIMU
yueOHON U y4eOHO-METOINUECKOM JINTEPATyPH.

[TonHEIii IepedeHb 3JEKTPOHHBIX HH()OPMALMOHHBIX PECYPCOB, HCHOIB3YEMBIX B ITpOllecce 00yUeHus, Ipe -

CTaBJIEH B OCHOBHOW 00pa30BaTeNbHON IIPOrpaMme.

12.1. IlepeyeHb OCHOBHOW U AONOJHUTEILHOM JUTEPATYPHI, HEOOX0AMMOIi 1JIs1 0CBOECHHS AU C-
MUILJTHHBI

a) OCHOBHAasl JIMTepaTrypa

OcHoBHast Jmreparypa Pexum JIO0CTyIIa O0becreueHHOCTh

[abatuna T.U., ['onybeB A.M. Hanoxumus u HaHOMA-

OBC «Jlanp»
Tepuanbl: yuebHoe nocobue. Jlans. 2014. 63 c. https://e.lanbook.com/book/58569#book_name Jla
[anexTponHEI pecypc] Iata nocryna 07.06.2021
Tlony6una E.H., Kuzum H.®. IIpaktukym u 3agaqank
o Hanoxumuu. Tyna: AxBapuyc. 2018. 128 c. bubmorexa HU PXTY Jla
0) 1ONOJIHUTEIbHASA JIUTepaTypa
I{OHOJ’IHHTCHBH&H JiaTeparypa Pexxum JA0CTyIa O6ecIie4eHHOCTh

I'yceB A.W. HaHOMaTepuabl, HAHOCTPYKTYPBI, HAHO-
texHonoruu [ Tekcr] / A.M.I'yces. - 2-e uzn., uemp. . -
M. : DU3MATIIUT, 2009. - 414 c. : wi. - Bubmuorp. B bu6miorexa HU PXTY Ha
KoHIIe r1aB. - [IpenM. ykas.: c. 406-414. - ISBN 978-5-
9221-0582-8 (B mep.)
ITyn Y., Oysnc @. Hanorexunonoruu. — M.: Texnocde-
pa, 2009. — 336 c.

bubnnorexa HU PXTY Ha

12.2. PexoMeHayeMble HCTOYHMKH HAYYHO-TEeXHUYECKOIl NHpoOpManu

[Ipe3eHTanuu K JEKIHUIM
MeToaudyecKe PeKOMEH/IAIMH 10 BHITOJHCHHIO JTa00PaTOPHBIX padoT.

Hay4Ho-TexHHUYeCKHe )XypHAJIBI:

«Kypnan ¢pusudeckoii xumum» ISSN 0044-4537

«Kypnan npuknagxoi xumum» ISSN 0044-4618

Kypnan «Poccuiickue HaHOoTeXHONIOrMM» ISSN 1992-7223
Kypnan «Hanounnyctpus» ISSN 1993-8578

Kypnan "Hano- u muxpocucremnas texnuka" ISSN 1813-8586

12.3. UudopmannonHbie 1 HHGOPMAMOHHO-00pa3oBaTe/IbHbIE Pecypchl

IIpn ocBoeHMM IMCLUILIMHBI CTYAEHTHI JOJDKHBI HCIIOJIB30BAaTh MH()OPMALMOHHBIE M HWH(OPMAIMOHHO-
00pazoBaTenbHBIE PECYPCHI CIEIYIOIINX IOPTAIOB M CAHTOB:

Ilpn ocBoeHMM IUCHUIUIMHBI CTYIEHTHl JOJDKHBI MCIOJB30BaTh HH(OpMAalMOHHbIE M HH(POPMAIMOHHO-
00pazoBaTenbHBIEC PECYPCHI CIEAYIOIINX IOPTAIOB U CAlTOB:

1. Cucrema ¢enepaibHBIX 00pa3oBaTeNbHBIX MOPTaIoB. CHcTeMa OTKPHITOro oOpa3oBaHusl. KoHCANTHHTOBBIN
neatp MOC OO P® [DnekrponHslii pecype] — Pexxum goctyma: http://www.openet.ru (nara obpamenus: 11.07.2021).
2. MupopManmoHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B 00pa3oBannu. Cructema ¢enepabHbIX 00pa3oBaTelb-

HBIX TIOPTAJIOB [DIIeKTpOHHBIN pecypc] — Pexxum moctyma: http://www.ict.edu.ru/ (mara obpamenus: 11.07.2021).
3. Nudopmanmonnas cucrema «EamHOoe OKHO Joctyma K oOpasoBaTenmbHbIM — pecypcam». URL:


https://e.lanbook.com/book/58569#book_name
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwil3sbtqM_8AhUt_SoKHe1UATIQFnoECCAQAQ&url=http%3A%2F%2Fwww.microsystems.ru%2F&usg=AOvVaw3xq9M1rNdSFN6sC9Q24K8h
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwil3sbtqM_8AhUt_SoKHe1UATIQFnoECCAQAQ&url=http%3A%2F%2Fwww.microsystems.ru%2F&usg=AOvVaw3xq9M1rNdSFN6sC9Q24K8h
http://www.openet.ru/
http://www.ict.edu.ru/

http://window.edu.ru/ (mara obpamenus: 11.07.2021).

Kadenpa dynmamentanpras xumus https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht (mata obpa-
mennst: 11.07.2021).

Bbubmmorexa HU PXTVY um. JI.M. Menneneesa https://www.nirhtu.ru/administration/library/elibrary.html (mata
obpamenns: 11.07.2021).

Jucuunnuna «OcHoBBI HaHoXuMHM» https://moodle.nirhtu.ru/course/view.php?id=1316 (mata obpamenns:
11.07.2021).

[Ipu peanmzamum 06pa30BaTETHFHOTO MPOIECCa HCTIONB3YIOTCS CIEAYIOIINE CPeACcTBa 00ecredeHus
OCBOCHHMS TUCLUIIINHEL
- KOMITBIOTEPHBIC TIPE3CHTAIIMA WHTCPAKTUBHBIX JICKIUH (00I1ee yucio caaimos - 115);
- 0aHK TECTOBBIX 3aJ@HHUM JIJI1 HITOIOBOTO KOHTPOJISI OCBOSHUS TUCIUILIMHEI (00I11ee Y1CI0 BOIPOcoB - 50).
- METOIMYECKHUE YKa3aHUs JJIS BBITOJHEHHUS JIAOOPATOPHBIX PadoT.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHBI

B cooTBeTcTBUM ¢ y4eOHBIM IUIAHOM 3aHATHS [0 JUCUHUIUIMHE « OCHO8b! Hanoxumuuy» NpoBoasiTcs B hopme
AyIUTOPHBIX, TAOOPATOPHBIX 3aHATHH M CAMOCTOSATEIBEHOH paboThl 00yJaromerocs.

VY4eOHbIC ayAUTOPHHA AJIsL IPOBEIACHHS 3aHATHI JEKIIMOHHOTO THUIIA, 3aHATUI CEMHHAPCKOTO THIIA, IPYIIIOBBIX
Y MHAWBHIYalbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHON aTTeCTAlMH, a TAakKe NOMEIICHUS I ca-
MOCTOSATEIBEHOIM PaboThl 00YYArONIMXCS, OCHAIICHHBIC KOMITBIOTCPHOH TEXHHKOH € BO3MOXXHOCTBIO MOIKIIOYCHHS K
cet «MHTEpHET» U 00ECIEUEHHBIE JOCTYIIOM B JICKTPOHHYIO HH()OPMAIMOHHO-00pa3oBarenbHy0 cpeny UHCTHTYTA,
MOMEIICHUS ISl XpaHEHUsI U MPO(PHUIAKTHIECKOTO 00CIyKUBaHUsI y4eOHOr0 000pyJOBaHHUs

HaumMeHoBaHHUE ClIeIMAIBHBIX TIOMEILIE-
HHUHI U IOMEIIEHUHN ISl CAMOCTOSITENb-
HOU paboThI

OCHaIIIeHHOCTH CIIeNUATBHBIX TOMEIIEHHUH U OMEISHUHN ISt
CaMOCTOSATEIbHON paboThI

IIpucnocobieHHOCTh TOMe-
LIEHUH 111 HCTIOTB30BaHUS
MHBAJINAMH U JULAMH C
OrpaHUYCHHBIMHI BO3MOJKHO-
CTSIMH 310POBBSI

Jlaboparopus anexTpoxumuu 479
(ctpoenue 13)

HHU3KOYAaCTOTHBIX CUTHAJIOB, MarasuH COHpOTHBJ'ICHHﬁ,
OCI_II/IJ'IJ'IOI‘paCb, TIOTEHIHUOMETP, KOMIIBIOTEP, AATUNK
JUISL UBMEPEHUS TEMIIEPATYPhL

Jlexunonnas aynuropus 484 (crpoenue Y4eOHbIe CTOJIBI, CTYIIBS, JOCKA, MEJ MIPUCTIOCOONIEHO
13) IMepeHocHas pe3eHTAMIOHHAs TEXHHKA (ITOCTOSHHOE XPaHEHNeE B

ayn. 470
Aynuropus 1711 IpOBEASHUs 3aHATUH YuebHble CTONBL, CTYIbs, JOCKA, Mel MPUCIOCOOIEHO
ceMuHapckoro tama. 484 (ctpoenue 13) IepeHocHas Ipe3eHTANOHHAsT TEXHUKA (IOCTOSHHOE XpaHEHUE B

ayn. 470
Aynutopust Ijsl TPYIIIOBBIX H HHAUBU- YuebHble CTONBL, CTYbs, JOCKA, Mel MPUCIOCOOIEHO
JlyallbHBIX KOHCYIIbTaIil oOyqaromuxcs | IlepeHocHas mpe3eHTallMOHHAs TEXHUKA (TIOCTOSIHHOE XpaHEHNE B
484 (ctpoenue 13) ayn. 470
Aynuropus 411 TEKYIETo KOHTPOIIS U YuebHble CTONBL, CTYbs, JOCKA, Mell MPUCIOCOOIEHO
MIPOMEXKYTOUHOM arTecTanuu 484 IMepeHocHas pe3eHTaIMIOHHAs TEXHHKA (ITOCTOSHHOE XPaHEH!e B
(ctpoenue 13) ayn. 470
Aynmropust aist camocTositenbHoi pabo- | ITK Pentium 1000MI' ¢ oneparuBHO# mamaTsio 512 MoaiiT n TIPHCTIOCOOIIEHO
THI CTy/IeHTOB 484 (cTpoenue 13) MaMATBIO Ha XKecTKoM aucke 8 ['6aiT (1 mT.) ¢ BO3MOXKHOCTBIO

MIPOCMOTpA BUIEOMATEPHUAIIOB U MPE3EHTALIUH.

Hoctyn B UaTepHeT, kK OBC, 311eKTPOHHBIM 00pa30BaTeIbHBIM H

nH(POPMAIMOHHBIM pecypcaM, 6a3e JaHHBIX HIEKTPOHHOTO KaTa-

nora HU PXTY, cucreme ynpaBneHus y4eOHBIME KypcaMu

Moodle, yueOHO-METOIMUECKUM MaTepUaiaM.

IMepeHocHas pe3eHTAIIOHHAs TEXHHKA (ITOCTOSHHOE XPaHEHHeE B

aym. 470

IIpunrep nazepHsIit

Ckanep

VYcraHoBKa A1 ONpeieNieHNsT JaBICHUs HACBIIIEHHOTO Iapa IIPUCIOCOOIECHO

XKUJIKOCTH; BECHI aHATUTHYECKHUE, BECHI TEXHHYECKHE.
JlaGopatopus usuKko-xEMHsecKoro 473 D06ynmocKoI, KpHOcKoI, pedpakTomeTp, TepmMomerp bekmana,
(cTpoerme 13)anaimsa Hacoc KamoBckoro, 6apoMerp, KOMIBIOTEP/HOYTOYK, JaTYUK

JUIS I3MEPEHNUSI TeMIIepaTyphl, (POTOKOIIOPUMETD,

CIEeKTPO(hoTOMETP

YCTaHOBKH IS HCCIIEOBAHUS KUHETHKU PEaKIui B IIPUCIOCOOIECHO
JlaGoparopus kuHeTHKH 471 (cTpoeHue pacTBOpax M B TBEpJOi (ase,
13) HOJISIPUMETP, KATETOMETP, BOIsIHAsI OaHsl, TEPMOCTAT.

Konnmykromerp, pH-MeTp- MIIIIHBOIBTMET, TEHEPATOP IIPUCIOCOOICHO

IMomereHne st XpaHeHHs U MPOQUIIaK-
THUYECKOTO 00CITyKUBAaHHS yIEOHOTO
obopynosanus 475 (ctpoenue 13)

VYueGHble CTONBL, MIKA(BI, CTYIIbs, TOCKa
CpencrtBa (IprOOpEI, CTEHBI), HEOOXOIUMBIE IS TIPOBEICHUS
POQHIAKTHIECKOr0 00CIyKUBAHHS Y4eOHOTO 000PYIOBAHUS



http://window.edu.ru/
https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht

13.1. KomnbioTepbl, HH(}OPMANMOHHO-TEIeKOMMYHHKAIMOHHBIE
NpOorpaMMHbIe M ayAHMOBU3YyaJIbHbIC CPEACTBA:
Hoyt6yx Acer Extensa 4230 Intel Celeron 2.2 I'Tu, 1,93 I'b O3Y ¢ BO3MOXHOCTBIO MPOCMOTPA BUACOMATEPHAIIOB U
NpEe3eHTalNi, C HEeOTpaHWYEHHBIM AocTyrnoM B MHTepHeT, kK DBC, 31eKTpoHHBIM 00pa3oBaTelbHBIM M HH()OpPMAILMOH-
HBIM pecypcaMm, 6a3e JaHHBIX JEKTPOHHOTO KaTanora MHCTUTYyTa, cucTeMe ympaBieHus yuyeOHbIME Kypcamu Moodle,

CEeTH, anmapaTHo-

yueOHO-METOANYECKUM MaTepuaaM.
IIpoexrop Acer P 1265 (xapaxtepuctuku 1 x DLP, 1024x768, 2400 ANSI M, F: 1.95 +2.14 : 1, nammna 1x 180 BT)
MHuoro¢dyakmoransHoe yeTpoiictBo Samsung 4200.

13.2. IIporpaMmmHoe o0ecniedeHne

Omnepaunonnas cucreMa XP moarBepxknenue muuensun The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-e011-
969d-0030487d8897

[IporpammHoOe obecrieueHne, 00ecreYrBacT BO3MOKHOCTh IIPOCMOTpa MAaTEpHAIOB Ha AJIEKTPOHHBIX HOCHUTE-
Js1X, goctyn kK nporpammam MS Office, mporpaMmme KOMIBIOTEPHOTO TeCTUpOBaHus. SUnRav.

14. TPEBOBAHUA K OIIEHKE KAYECTBA OCBOEHUA JUCIMITJIMHBI

DopMbI H METO-

Hauvenosanue OCHOBHBIE MOKA3aTeJIN OLEHKH bl KOHTPOJIS ¥

pa3neion OILIEHKH

3naem:

- CYLIECTBYIOLIME U MEPCIEKTUBHBIEC 00IaCTH IPUMEHEHHSI HAHOTEXHOJIOTUI M HAHOMATEPUAIIOB

- OCHOBHbIE Hay4YHO-TEXHUUYECKHE MPOOJIEeMbl HAHOTEXHOJIOTUH U TIEPCHEKTUBBI Pa3BUTHS JaHHOH (QyH-

JIAMEHTAJIbHOM 00JIaCTH 3HAHMIA

- OCHOBHBIE TIOHATHSI O MIPUPOJIC HAHOMATEPHAIIOB, UX KIACCU(PUKALNH, 0COObIE (HH3NUECKUE H XUMHIC- OreHka 3a KOH-

CKHUe CBOICTBa TPOJIbHYIO PaboTy
Pasen 1. Vmeem: 3 Nel
Breerie - OPUEHTHUPOBATHCS B COBPEMEHHOM JIUTEPAType U BECTH JUCKYCCHIO 10 HAHOXMMHHU M HAHOTEXHOJIOTUHU 3amura nadopa-

- KIacCU(UIUPOBATh Pa3IMYHbIC TUIIEI HAHOMATEPHAIOB

-MHTEPIPETHPOBATh JaHHBIE JIUTEPATYPhI IO HAHOTEXHOJIOTUSIM

Braoeem:

- HOHUMATb MEXaHH3M BO3HHKHOBEHHS Pa3MEPHBIX (PU3HUECKUX H XUMHUECKHX d(heKkToB

- 6a30BOIl TEPMUHOJIOTHEH, IPHMEHSIOIICHCS] B HAHOTEXHOJIOTHSIX

- HaBBIKAMH TBOPYECKOTO 0000IIEHNUS MOMyYeHHBIX 3HAHUH, KOHKPETHOTO H OOBbEKTUBHOTO M3/I0XKEHUS
CBOUWX 3HAaHHH B MUCbMEHHOM U YCTHOH (opme

TOPHBIX paboT
Hrorosoe Tectu-
poBaHue

Pa3nen 2. Oco-

3naem:

- IPHHIMITHATIEHOE 3HaYeHHe HaHO-Pa3MepHOCTH Kak (akTopa, paaikaabHO MEHSIONIEro (pH3HKo-
XUMHUYECKHE CBOWCTBA

- OCHOBHBIE MOHSATHUS O MPUPOJIE HAHOMATEPHAJIOB, X Kiaccu(uKanuu, ocoobie pU3NIECKHe U XUMUYe-
CKHE CBOMCTBA

- (M3UKO-XMMUYECKUE CBOWCTBA HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB M X ITPAKTHYECKOE 3HAYCHHE B

Orenka 3a KOH-

BerHocTH hu3H- XUMUYECKOH TEXHOJIOTUH TPONIBHYIO paboTy
KO-XMMHUECKHUX Viueen: Nel Sampra
B3anMoeiicTuil | - OPHCHTHPOBATRCH B COBPEMEHHOI TUTEPATYPe U BECTH JUCKYCCUIO 110 HAHOXMMHHU ¥ HAHOTEXHOJIOTUI 11aGopaTOPHEIX
Ha HaHoMacinra- | - MPOTHO3MPOBATH YCTOHYMBOCTb N (PU3MKO-XUMHUYECKHE CBOHCTBA HAHOOOHEKTOB 1 HAHOMATEPHAIOB pabor
6ax -MHTEPIPETUPOBATE JJAHHBIE JIUTEPATYPHI [0 HAHOTEXHOJIOTUSAM Hrorosoe rectu-
Braoeem: poBanune
- (yHIaMeHTaTbHBIMU 3HAHUSIMU O CIIENU(UKE MOBEJCHHS BEIIeCTBA B HAHOMETPOBOM Pa3MEPHOM
JMana3oHe
- HOHUMaTh MEXaHH3M BO3HHUKHOBEHUS Pa3MEPHBIX (PU3MUYECKHX M XUMHUYECKHX () (PeKkToB
- HaBBIKAMH TBOPYECKOrO 00O00IIEHNS OIyYSHHBIX 3HAHUH, KOHKPETHOTO U O0BEKTUBHOTO H3T0XKEHHUS
CBOMX 3HAaHHMI B MICbMEHHOH M YCTHOH (opme
Pa3znean 3. Ka- Jnaem:

MUUIAPHOCTh U
CMayrBaHUEC B
HaHOCHUCTEMax

- (PM3UKO-XUMHYECKHE CBOHCTBA HAHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB U MX MPAKTHIECKOE 3HAYCHHE B
XUMUYECKON TEXHOJIOTUN

- OCHOBHBIE IOHSATHS O IPHPOJIC HAHOMATEPHAJIOB, X KIACCH(UKALIMH, 0COObIe (PU3MIECKHE U XUMUYe-
CKHE CBOMCTBA

Vmeem:

- OPHEHTHUPOBATBCS B COBPEMEHHOM JIMTEPATYpe U BECTH JUCKYCCHIO 10 HAHOXMMHUH U HAHOTEXHOJIOTHU
- IPOTHO3UPOBATh YCTOHYMBOCTD U (PU3MKO-XHMHYECKHE CBOIICTBA HAHOOOBEKTOB U HAHOMATEPHAJIOB
-MHTEPIPETUPOBATh JAHHBIC INTEPATypPhl IO HAHOTEXHOJIOTHSIM

Braoeem:

- (yHIaMEHTAJIBbHBIMU 3HAHUSIMU O CIICLU(UKE MOBEJCHHS BELIECTBA B HAHOMETPOBOM pa3MEPHOM
JAarna3oHe

- IOHUMATh MEXaHH3M BO3HHUKHOBEHHS Pa3MEPHBIX (PU3HUYECCKUX M XUMHUYECKHX () (HeKkToB

- HaBBIKAMH TBOPYECKOr0 00OOIICHHUS TOJYYCHHBIX 3HAHUH, KOHKPETHOTO M OOBEKTUBHOTO M3JIOKEHUS

O1eHKa 3a KOH-
TPOJBHYIO paboTy
Nel 3amqura na-
OopaTopHBIX
pabot
Hrorosoe tectu-
poBaHue
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CBOMX 3HAHHMI B MHCHbMEHHOM M YCTHOH (opme

Pa3nen 4. Meto-
B TIOJTYYICHUSI
HAHOYaCTHIl U

HaHOMAaTEePHAJIOB

3naem:

- OCHOBHBIE METO/IbI CHHTE3a U aHaJIM3a HAHOMATEPHAJIOB

- OCHOBHBIE TIOHATHSI O MIPUPOJIC HAHOMATEPHAIIOB, UX KJIACCU(UKALIIU, 0COOBIE (PU3UUECKHE H XUMHYEC-
CKHeE CBOMCTBa

Vmeem:

- NPUMEHATh MOTyYCHHbIC 3HAHUS [IPH CHHTE3¢ HAHOMATEePHUAIOB

- OPUEHTHPOBATHCS B COBPEMEHHOM JIMTEPATyPE U BECTH JUCKYCCHIO [0 HAHOXUMHUH M HAHOTEXHOJIOTHU
-MHTEPIPETUPOBATh TAaHHBIE JIUTEPATYPhI 0 HAHOTEXHOJIOTUSIM

Braoeem:

- o0umMMH U ceu(HIECKUMH METOAaMU aHaIn3a HAHOMAaTepHAIIOB

- HaBBIKAMH TBOPYECKOT0 OOOOILEHHUS MONTYyYSHHBIX 3HAHWH, KOHKPETHOTO M OOBEKTUBHOTO M3JI0KEHHUS
CBOMX 3HAHMI B MHCbMEHHOH U YCTHOW (opme

OrieHKa 3a KOH-
TPOJIBHYIO paboTy
Nel 3amiura sa-
6opaTOpHBIX
pabot
Hrorosoe tectu-
poBaHue

3naem:
- OCHOBHBIE MTOHSATHUS O MPUPOJIE HAHOMATEPHAJIOB, UX KiIacCH(UKAIMK, 0COObIe PU3NIECKHE U XUMUYE-
CKHE CBOMCTBa

OrieHKa 3a KOH-

Paszen 5. Meto- Ymeem: 3 TPOJIBHYIO paboTy
- OPUCHTHUPOBATHLCS B COBPEMEHHO JTUTEpaType U BECTH AUCKYCCHIO 10 HAHOXHMHH M HAHOTEXHOJIOTHI Nel 3amura na-
ﬂ:;ﬁ’ﬁ;“;:ﬁgfl - OPUEHTHUPOBATLCSA B METOIAX MOJIy4eHHUs] U UCCIIEIOBAHUS HAHOCTPYKTYP: CKaHUPYIOLIeH TyHHEIbHOU 60paTopHBIX
S MHKPOCKOIIHH U CIIEKTPOCKOITHU pabot
-MHTEPIPETUPOBAThH JAHHBIC JIUTEPATYPHI 10 HAHOTEXHOIOT UM HUrorosoe Tecth-
Bnraoeem: poBaHue
- HaBBIKAMH TBOPYECKOI'0 0OOOIICHNUS ITOMyYEeHHBIX 3HAHUH, KOHKPETHOTO ¥ OOBEKTUBHOTO H3JI0MKEHHUS
CBOMX 3HaHUIA B TUCbMEHHOM U YCTHO# (hopme
3uaem:
- OCHOBHBIE IIOHATHUS O IPUPOJIEe HAHOMATEPHAIOB, NX KJIACCU(PUKALUH, 0COOBIe (PH3NUECKUE H XUMHIe- Olletika 3a KOH-
CKHe cBoiicTBa TPOJBHYIO paboTy
Paspen 6. Vc- VYmeem: Nel 3amiura na-
TOHYHBOCTH - OPUEHTHUPOBATHCS B COBPEMEHHOMU JIUTEPAType U BECTU JUCKYCCHIO [0 HAHOXUMUH M HAHOTEXHOJIOTHU 60paTopHBIX
HaHOCUCTEM - IPOTHO3UPOBATh YCTOMYHBOCTD U (PU3UKO-XHMHUYECKHE CBOIICTBA HAHOOOBEKTOB U HAHOMATEPUAJIOB pabot
-MHTEPIPETUPOBATH JAHHBIC JIUTEPATYPHI 10 HAHOTEXHOIOT UM Hrorosoe TecTH-
Bnaoeem: poBaHue

- HaBbIKAMHM TBOPYECKOT0 O0OOOIIEHHUS MOIYyYEHHbIX 3HAHUH, KOHKPETHOTO M OOBEKTUBHOIO M3JI0KEHUS
CBOMX 3HAaHHMI B MICbMEHHOH M YCTHOH (hopme

Paspen 7. Ipu-
KJIaaHasi HaHO-
TEXHOJIOTUA

3uaem:

- IpruOOPBI U YCTPOICTBA, pa3padaThiBacMble Ha OCHOBE HAHOMATEPHATIOB

- CYIIECTBYIOIIHE U NEPCIIEKTHBHbIE 00IACTH IPUMEHEHUS] HAHOTEXHOJIOTHIA 1 HAHOMATepUaIoB

- OCHOBHBIE TIOHATHUS O IPUPOJIe HAHOMATEPHAIOB, HX KJIACCH(HKALNH, 0COOBIe (H3NUECKUE H XUMHIe-
CKHU€ CBOIcTBa

Vmeem:

- OPHEHTHUPOBATBCS B COBPEMEHHOM JIMTEPATYPE U BECTH JUCKYCCHIO 110 HAHOXMMHHU ¥ HAHOTEXHOJIOTUU
-MHTEPIPETHUPOBATh JIaHHBIE IUTEPATYPBI IO HAHOTEXHOJIOTUSIM

Bnraoeem:

- HaBBIKAMH TBOPYECKOIO 00OOIICHNUS TTOMyYSHHBIX 3HAHU, KOHKPETHOTO M O0BEKTUBHOTO H3JIOMKEHHUS
CBOMX 3HAaHHMI B MICbMEHHOH M YCTHOH (hopme

OrieHKa 3a KOH-
TPOJILHYIO PaboTy
Nel 3amura na-
6opaTopHBIX
pabor
Hrorosoe Tectu-
poBaHue




[Ipunoxenne 1
AHHOTADUA
padoueil nporpaMMbl AU CUMILIMHbBI
B1.0.19 OcHOBBI HAHOXHMHUH

1. O6mas TpyaoeMKocTsb (3.¢./ ak. gac): 2 / 72. @opma mpoMeKyTOUHOTO KOHTPOJIA: 3a4eT. J|CIUIINaA n3ydaeTcs Ha
2 xypce B 4 cemecTpe.

2. MecTO TUCHMILTUHBI B CTPYKTYpe 00pa30oBaTe/bHOIl MPOrpaMMbl

JucnumummHa 51.0.19 «OcHOBBI HAHOXMMHUM» peasin3yeTcs B paMkax 0a3zoBoil wactu Oioka bl Jlncuuruimser
(Momynu) yye6Horo miaana OOII. J{ns ocBoeHUs! TUCHUIUTUHEI HEOOXO MBI KOMIIETCHIMH (MJIM MX YacTH), COPMUPO-
BaHHBIC B paMKax M3Y4YeHUs CIeIYIOIMNX TUcuuIuine: Maremaruka, ®@usuka, O0mas 1 Heoprannieckas xumus, Opra-
HUYECKasi XUMHS, AHATUTHYECKasi XUMHUSL. JJUCIUIUINHA SBISIETCS OCHOBOH /It POPMHUPOBAHUS KOMIETEHIUH B paMKax
MOCJIeAYIONNX JucHuuInH: OO0mast Xumudeckas TexHoorus, [Ipomeccsl u anmapaTsl XUMHYECKOH TexHosmoruu, Ko-
JIOUTHAsT XUMHUS.

3. leab U 3a1a4u U3y4YeHUs! AU CUMILIMHbI

Lenvio ocBoenus qucuumuivHel "OCHOBBI HAHOXUMUH" SIBIISIETCSA IOATOTOBKA K HAyYHO-HCCIIEN0BATENbCKON J1es-
TENBHOCTH, CBA3aHHOHN C pelIeHUeM 3aJad, CTOSIINX Iepel COBPEeMEHHOH IUBUIIM3AIINCH TPH MPOBEACHUN HUCCIICIOBA-
HU# B 00JaCTH HAHOXMMHUHU U HAHOTEXHOJOTHH. B pe3yibraTe OCBOCHUS JaHHOW JUCIMILIMHBI JOJKHBI OBITH CHOpMHU-

POBaHBI PECTABICHUS O COBPEMEHHBIX KOHIICTIIIUSIX HAHOXUMHUH U HAHOTEXHOJIOTHH.

3aoayamu npenogaBaHus TUCIUTUIUHBI SIBISIOTCSI:

- U3yYCHHE COBPEMCHHBIX HAIPABICHUN M MEPCICKTHB Pa3BUTHS HAHOXUMHUHU M HAHOTCXHOJIOTUH;

- #U3y4eHHe O0a30BBIX MOJOXKCHUN (HU3UKO-XUMHU HAHOYACTHII, HAHOCTPYKTYPHUPOBAHHBIX MATEpPHAlOB, HX
KOMITOHEHTOB U KOMILJICKCOB, TIPUMEHSIFOLIIMXCS B COBPEMEHHOM TEXHOJIOTHH.

4. Conep:xanme JUCHUIINHBI

Ne pas- HaunmenoBanue
1ena pa3nesia quc- Conep:xanue pa3meja
IHIJTAHBI
[pemmer kypca. OCHOBHBIC TEpPMUHEI U ONpeACIICHAs. BORHIKHOBEHHE W pa3BUTHE HAHOHAYKHL.
[pupoaHsle W UCKYCCTBEHHBIE HAHOOOBEKTHI M HAHOCTPYKTYPHI, UX OCOOCHHOCTH M BO3MOXK-
Boeere HOCTB TEXHOJIOTHYIECKOTO TpuMeHeHus1. PoJb yriepona B HaHomupe. [Ipupoaa yriaepomHoi cesizn
1. U HOBBIC YIJICPOJHBIC CTPYKTYPHL. AJUIOTpOmHBIC (OpMBI yriepoja: rpadur, anmas, rpade,
¢ymaepenbl. YriiepoaHbie HAHOTPYOKH. OCHOBBI (PU3NUECKON XUMHUHM U XHUMHH TIOBEPXHOCTHBIX
SIBJICHUI B HAHOPa3MEPHOM COCTOSHHUH. [IpoOiieMbl, MepCIeKTUBBI M OMACHOCTH HAHOTEXHOJIO-
TUi.
OcobeHHoCTH OU3MKO-XUMHUUECKUE CBOMCTBA HAHOYACTHIl M JUCIEPCHBIX CUCTeM. Pa3mepHbie 3P deKTh.
(uzuxo- OnTuueckue, MEXaHUYECKHE, dIEKTPUUECKUEe, TEPMOJUHAMHUYECKHE W MarHUTHBIE CBOWMCTBA
2 XUMHUYECKHUX HaHOOOBekTOB. Cuiia TpeHHus. MexaHndeckue KoJeOaHWs W PE30HAHCHI B HAHOPa3MEPHBIX
' B3aUMOJEHCTBUM | cucTemax. JlucCUTIATUBHBINA pe30HAHC.
Ha HAHOMACIIITa-
bax
Kanmusprocts Kannu na TBEpmO# M kuakod nmoBepxHocTsAX. CamoouMIarouiascs HaHOTpaBa U «3(.1.)(1)CKT
3 W evauuparme B | 1OTOS [MomHoe u HemosHOE cMmauuBaHWe. [ UAPOGUIEHOCTE U TUAPOPOOHOCTH TBEPIBIX
ten. ['ucrepesuc yrina cmaunBanus. Ponb XuMudyeckoil HEOAHOPOJHOCTH U IIEPOXOBATOCTH.
HaHOCHCTEMaX
CynepruapodoOHbIe TOBEPXHOCTH.
Hosbie npuaunsl popmupoBanus HaHOcHCTeEM. DU3NUECKHEe M XUMUYECKUe MeToabl. [Ipo-
LIECCHl TOY4YeHUSI HAHOOOBEKTOB «CBepxy-BHU3». [Impomms («pymmepeHoBas myray); auc-
MIePTUPOBAHNE; MEXAHOCUHTE3, IETOHAIIMOHHBINA CUHTE3, 3JICKTPOB3PHIB, TUTOTpA]USL.
Meron! moy- [Ipomecch monydeHnss HAHOOOBEKTOB «CHU3Y— BBepx». [Ipoliecchl 3apoapIieo0pa3oBaHus B
ra30BBIX M KOHIACHCHUPOBAHHBIX cpenax. ['ereporeHHoe 3apoipiiieoOpa3oBaHue, dMUTAKCHS U
4. ::;Eil}::}?;;; TeTePOATIUTAKCH. XUMHUECKHE METOABI (METOJ XHUMHUECKOTO OCAXKACHHUS, THAPOTEPMaIIb-
TepHao HBIY U COJIbBOTEPMAJIbHBIN CUHTE3, 30JIb-T€JIb METO/T). § }
CamocOopka ¥ camoopranu3anus. THIBI MEKMOJCKYJSIPHBIX B3aumojeiictBuii. Ilporecc
camocbopku. CamocoOupatomiuecss MoHOCHOH. CaMOOpraHu3alys B pacTBOPax MOBEPXHOCT-
HO-aKTUBHBIX BeriecTB. Muremuiooopa3zoBanue. KosmonaHeie HaHOPEakTOphl (0OpalieHHbIe
MHUIICIUTBI;, )KUJKUEC KPHUCTAIUIBI; aJCOPOIIMOHHBIC CIIOHW; TUICHKH JICHrMIopa-BiaomKeTT; MUK-




poamynbcun). CaMoOpraHu3alys B MOJUMEPHBIX cuCTeMax. [lomuMepHble MaKpOMOJICKYJIBL.
CynpamMonexyispHasi Opranu3anus Moyekyi. JleHapumepsl.

Meronbsl Bu3ya-
JA3alMd M aHa-

OcobeHHOCTH aHaln3a BBHICOKOAUCIEPCHBIX cucTeM. PU3NKO-XUMHUUECKasl JUarHOCTHKA Ha-
HOYacTULl. MeTob! ONIpeIeIEHNs pa3Mepa YaCcTHUIl U HAHOCTPYKTYPHI 110 pPAaCCEUBAHUIO CBETA.
Kpucramnorpagus. Macc-cieKTpoCKOIHs.

5. sa HAHOCH- Metonpl momydeHHus penbeda HAHONOBEPXHOCTH: IIPOCBEYMBAIOIMIAS JIIEKTPOHHAS, CKaHH-
crem pyromas 30HAOBas M aTOMHO-CHIIOBas MHUKpockonmu. OTmpeneneHne cocTaBa W CTPYKTYPHI
oTAenpHONH HaHo4WacTWIpl. OmnrThdeckas W KojeOaTenmbHas cHekTpockommu.  Oxke-
CIEKTPOCKOIHSI.
6 VcToiumBOCTh TepmoguHamMuueckas 1 KUHETUYECKasi yCTOMYUBOCTH HaHOcucTeM. Koarynsaius KOmIouIHbIX
' HAHOCHUCTEM cucteMm. Kunetuka koaryssiiuu. [Ipasuno Hlyneue-I"apau.
Tpuknannas WHKpeMeHTHas, SBOMIOMUOHHAS M paguKaibHas HAHOTEXHOJOTHH. Vcmoip30BaHNE HaHOYA-
7. CTHIl B KaTann3e, MEAWINHE, YKOJOTHHA M BOCHHOM Jene. bromorndeckne HaHOCTPYKTYPHI.
HAaHOTCXHOJIOTHS

HaHopoOOoTHI. «YMHBIE» MaTepHAIbI.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs MO TUCHUIIJINHE, 00ecneYnBaloIIe J0CTHKeHHEe JIAHUPYeMBbIX pe3yJib-
TaTOB O0CBOCHHS 00Pa30BaTebHON NPOrpaMMBbI

B pesynbsrare ocBoenust OOIT OakanaBpuata 00yYarONIMNACS JODKEH OBIAACTh CICAYIONIMMUA KOMICTCHIMSIMUA U HH/U-
KaTopaMu JOCTUKESHHSI KOMIIETEHITUH:

3uamo:

- OCHOBHBIE METO/bI CHHTE3a U aHAJIN3a HAHOMATEPHaJIOB;

- npuOOpBI U YCTPOKCTBA, pa3pabaThiBaeMble HA OCHOBE HAHOMATEPHUAIIOB;

- IPUHLMITHAIBLHOE 3HAYEHNE HAaHO-Pa3MEPHOCTH Kak (pakTopa, paJiKaIbHO MEHSIOLIEro (pU3NKO-XMMHYECKHE CBOMCTBA;

- (PMBUKO-XMMHUYECKHE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX MATEPHATIOB U UX NPAKTHYECKOE 3HAYCHHUE B XUMUUECKOH TEXHO-

JIOT'UH.

- CYIIECTBYIOIIUEC U MEPCIIEKTUBHBIC obJactu MPpUMECHCHUA HAHOTEXHOJOTHH B HaHOMAaTEpHaloB;
- OCHOBHbBIC HaYyYHO-TCXHUYCCKHUC HpO6J’I€MbI HAaHOTCXHOJIOTHHU U HNEPCIICKTUBBI PA3BUTHSA Z[aHHOﬁ q)yH,I[aMeHTaJ'IBHOﬁ

00acTy 3HAHHM.

- OCHOBHBIC NOHATHUA O IPUPOAC HAHOMATECPHUAIOB, UX Knaccmbm(aupm, 0co0bIe (I)I/ISI/I‘ICCKI/IC W XHMHYECKHE CBOMCTBA.

Ymemn:

- IPUMEHSATH NTOJy4YCHHbIE 3HAHUS NIPY CUHTE3€¢ HAHOMATEPHAJIOB C 3alaHHBIMH CBOMCTBaAMU;

- OPUEHTHPOBATHCS B COBPEMEHHON JIMTEPATYPE U BECTH AUCKYCCHIO IO HAHOXMMUH U HAHOTEXHOJIOTUY;

- KJIaccU(UIMPOBATh Pa3IMYHbIC TUIIHI HAHOMATEPUAJIOB.

- OPUEHTHUPOBATHCS B METO/AX MOIYYCHUSI U UCCIIEI0OBAaHUSI HAHOCTPYKTYP: CKAHUPYIOLIEN TYHHEIBHONH MUKPOCKOIIUU U

CIIEKTPOCKOITHUH.

- IPOTHO3UPOBATh YCTOWYNBOCTh U PU3UKO-XMMHUYECKHE CBOMCTBA HAHOOOBEKTOB M HAHOMATEPHUAJIOB;
-MHTEPIIPETUPOBATH JaHHBIE JIUTEPATYPHI 110 HAHOTEXHOJIOTUSIM.

Bnaoemes:

- OOIIMMH ¥ CIICITU(PUYCCKIMH METOIaMH aHATH3a HAHOMATEPHAJIOB;

- (pyHmamMeHTaIPHBIME 3HAHHUSIMHE O CIICIM(UKE TIOBEJICHUS BEIIECTBA B HAHOMETPOBOM Pa3MEPHOM JHATa30HE.

- IOHUMATh MEXaHNU3M BO3SHHKHOBEHHS Pa3MEPHBIX QU3NICCKAX U XUMUUCCKUX IPPEKTOB

- 0a30BO¥ TEPMHUHOJIOTHEH, TIPUMCHSIONICHCS B HAHOTEXHOJIOTUSX,

- HaBBIKaMH TBOPYECCKOTO O606H_ICHI/IH TMMOJTYYCHHBIX 3HaHHﬁ, KOHKPETHOTO 1 O6'beKTI/IBHOFO H3JIOKEHUSI CBOMX 3HAHUH B
MMUCBMEHHOU 1 yCcTHOU hopme.

6. Buabl yueOHoii padoThl M NX 00beM

Cemecmp 4
Obnem B TOM 4mncJie B (hopMe NMpaKTHye-
Bun yue6noii padoTnI CKO¥i 10ATOTOBKH
3.e. | aKaj. Y. | acTp. 4. 3.e. aKaju. 4. acrp. 4.
O0miasi TPyA0€MKOCTh AN CHMIIJIHHBI 2 72 54
KonTakTHas padoTa - ayIMTOpPHbIE 3aHs-
THS: 0,94 34 25,5
Jlexn 0,44 16 12




JlabopaTtopHsle pabotsl (JIP) 0,5 ‘ 18 ‘ 13,5 ‘ 0,5 ‘ 18 ‘ 13,5

CamocTosiTeabHas padoTa 1,06 ‘ 38 ‘ 28,5 ‘ ‘ ‘

Dopma (bI) KOHTPOJIS: 3auer




I[OHOJIHCHI/IH N U3MECHCHHUSA K iaﬁoqeﬁ HiOFiﬂMMe AUCHHUITIJIMHbI
« »

OCHOBHO#M 00pa3oBaTeIbHON MPOrpaMMbl

tHowep / CopepxaHue AOTOTHEHYSI / U3MEHEHUS OCHOBAHHE BHECCHMST M3MCHE-
W3MCHCHHS HUS1/ OMOJIHEHUS
JIOIIOJIHEHUS
MIPOTOKOJ 3acelaHus Y YeHOTo CO-
1. Beta Ne oT
202 T
MIPOTOKOJI 3acelaHus Y YeHOro COo-
2 Beta Ne oT
202 T
MIPOTOKOJ 3acelaHus Y YeHOTo COo-
Beta Ne oT
202 T
MIPOTOKOJ 3aceaHus Y YeHOro Co-
Beta Ne oT
202 T

MTPOTOKOJ 3acelaHus Y YeHOro Co-
Beta Ne oT
202 .




