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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 mekadbps 2012 roma Ne 273-03 «O6 obpazoBannu B Poccutickoit deme-
parum» (C y4eToM JOTOTHEHUH U I3MEHEHNH );

®enepanbuplid 3ak0oH oT 31.07.2020 r Ne304-03 «O BHeceHuU u3MeHeHU B DenepalibHBIA 3aKOH
«O06 obpaszoBanuu B Poccuiickoit @enepanum» mo BONpocaM BOCIUTAHUA 00YUarOLTIXCS;

«[lopsimox opraHu3anyu ¥ OCYIIECTBIECHHUS 00pa30BaTENbHON AEATENBHOCTH 10 00pa30BaTEeIbHBIM
nporpaMMam BBICIIETO 00pa3oBaHUs — MHporpamMMmaM OakalaBpuaTa, MporpaMMaM CIEHHaIicTa, Mporpam-
MaM MarucTpaTypbl», YTBEPKACHHBIN Mprka3oM MuHucTepcTBa oOpasoBanus U Hayku PD ot 05.04.2017 r
N 301;

®DenepanbHbBI TOCYJApCTBEHHBIA 00pa3oBaTelbHbI cTaHAapT Bhiciiero obpazoBanmsa (PI'OC BO)
(®I'OC-3++) no nanpasnenuto nmoaroroBku 18.03.01 XumMuueckass TEXHOJOTHUS, YTBEPKICHHOTO MPHUKA30M
MunncrepcTBa 0Opa3oBanus 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 MuHmncTepcTBa npocBenienus Poccuiickoit @e-
nepanuu ot 5 aBrycra 2020 . N 885/390 (3apeructpupoBan MunHCTEpCTBOM focTuinn Poccuiickoit Dene-
pamuu 11 centsops 2020 r., peructpaunonusiii N 59778);

MeToan4yeckuMI PEKOMEHAALMSIME 110 OpraHu3alryd o0pa30BaTeNbHOTO Mpolecca A O00y4eHUs
MHBAJIUIOB U JIUL] C OTPAaHMYCHHBIMU BO3MOXHOCTSIMU 30POBbsl B 00pa30BaTeNbHBIX OPraHU3aLUsIX BbICIIE-
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)

VYerap ®I'BOY BO PXTY um. I.1. Menaeneesa;

[omoxxerne o HoBomockoBckoM nHCcTHTYTE (Prmuane) PXTY um. [I.11. Menneneena.

JlokanbHbple HOpMaTHBHBIE akThl HoBoMockoBckoro nHctutyTa (¢pmmana) PXTY um. [[.H. Menne-
JeeBa.

ITonoxeHue o MopsAKe OpraHU3alMK U OCYIIECTBICHHUsS 00pa30BaTEeIbHOM NEsITENbHOCTH 10 00pa-
30BaTEIbHBIM IIPOrpaMMaM BBICIIEr0 00pa30BaHus - MporpaMmaM OakajgaBpuara, IporpaMMaM CIeluaInTe-
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 3MeKTpoHHOH MH(POPMaOHHO-00pa3oBaTenbHON cpeae HOBOMOCKOBCKOrO HHCTH-
TyTa (punmana) genepanrbHOrO roCyJapCTBEHHOTO OIOPKETHOTO 00pa30BATENBHOTO YUPEKIACHUS BBICIIETO
oOpa3zoBanus «Poccuiickuii XuMHKO-TeXHOJIOTHYecKuil yHuBepcuTeT uMenu [[.11. Menneneesa»

OcHoBHast npodeccruoHanbHas o0pazoBarenbHas nporpamma (ganee — Ilporpamma, OITOII) cocTas-
JIeHa B COOTBETCTBUM ¢ TpeOoBaHusiMH DeepallbHOrO TOCyIapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAAPTA
BhICcIIero oOpa3oBanus (YpOBEHb OakanaBpuaTa) 1o HampasieHuto mojarotoBku 18.03.01 Xumuueckas tex-
HOJIOTHSI, YTBEPKACHHOTO IMpHKa3oM MuHuCTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit Deneparuu ot 7
asrycrta 2020 r. Ne 922 (3apeructpupoBano B Muntocre Poccun 19 asrycra 2020 r. N 59336) (®I'OC BO),
pekoMeHmausaMu  YaeoHo-mMeroandecko komuccun HU PXTY um. J.M. MenzaeneeBa 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 CTYIE€HTOB BEETCS 110 MPUHATON B IHCTUTYTE CUCTEME.

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

2. IIEJIb 1 3BAJTAYM OCBOEHU S YUYEBHOM JUCIIUILINHBI

ILlenvio  ocBoeHus AuctUIUIMHBL "OCHOBBI HAHOXMMHUH" SBIAETCA MOATOTOBKA K HAy4yHO-
UCCIEI0BATENbCKON NESTENBHOCTH, CBA3AHHOM C pELICHUEM 3a/1ad, CTOALIUX Tepe]] COBPEMEHHON LIMBUIIN3a-
1KMei Tpy MPOBEJACHUH HCCIICIOBAHUA B 00JIACTH HAHOXMMHUHM W HAHOTEXHOJIOTMU. B pesyibTaTe 0CBOCHMS



JIAHHOHM ITHCITUTIINHBI JOJDKHBI OBITH COPMHUPOBAHBI IIPEICTABICHUS O COBPEMEHHBIX KOHIICTIIIASIX HAHOXH-
MHHU 1 HAHOTEXHOJIOTHH.
3adauamu npenogaBaHus QUCIUILIMHBI SIBIISTFOTCS
- U3yYeHUE COBPEMEHHBIX HAPABICHUN U TIEPCIICKTUB Pa3BUTUS HAHOXUMHUU U HAHOTEXHOJIOTHH;
- u3ydeHne 0a30BbIX MOJIOKEHUH (HU3UKO-XMMHW HAHOYACTHII, HAHOCTPYKTYPHUPOBAaHHBIX MaTepHa-
JIOB, X KOMITOHEHTOB M KOMITJIEKCOB, TPUMCHSIONTHUXCS B COBPEMEHHOM TEXHOJIOTHH.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna b1.0.19 «OcHOBB HAaHOXUMHHY» peanu3yeTcsi B paMkax 6a3oBoi 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
Heopranudeckas xumusi, Opranndeckasi XuMusi, AHaIUTHYCCKast XUMUS. JUCIMITINHA SIBISETCS OCHOBOM IS
(bopMHpOBaHUSI KOMITETCHIMI B paMKaxX IMOCIEAYIOMUX quciuiuimH: O0mmias Xumudeckasi TexHoyorus, [po-
[ECChI U anmapaThl XAMUYECKON TeXHoNoruu, KosmonaHas Xumusl.

4. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

Wzyuenne AMCUMITIMHBI HAPABJICHO Ha MPHOOPETEHHE CISAYIOINX KOMIIETeHIMii 1 MHAMKATOPOB
HX JOCTHKEHHS:

Oo6wenpodeccuonanbubie komnereHuun (OIIK) u uHANKATOPBI UX TOCTUKEHUS

HaumenoBanue
KaTeropuu
P Kox n nanmenoBanue OITK Kox n HanmeHoBanue nHAMKaTopa goctiwkenus OIIK
(Tpymrsr)
OIIK
Oo6uienpodeccuo- OIIK-1 OIIK-1.1

HaJIbHbIE HABBIKH Crioco0OeH n3y4arb, aHaJIU3H-
pOBaTh, UCTIOIH30BATH MEXa-
HU3MBI XUMAYECKUX PEaKIuid,
MPOUCXOASAINX B TEXHOJIOTH-
YEeCKUX MPOoIeccax u
OKPYIKAIOIIEM MHPE, OCHOBBI-
BasCh HA 3HAHUSIX O CTPOCHUH
BEIIIECTBA, MPHPOJIC XUMHUYC-
CKOMH CBSI3U M CBOMCTBAax pas-
JINYHBIX KJIACCOB
XUMHYECKHUX 3JIEMEHTOB, CO-
€IMHEeHNH, BEIIECTB U MaTepPH-
ajioB

3HaeT OCHOBHEIE CBCICHH O MCXaHHU3MaX XUMHUYCCKHUX pCaKHHﬁ, CTpoe-
HWU BEIIECTBA, IPUPOJC XAMHYECKON CBSI3H M CBOMCTBAX Pa3sINYHBIX
KJIaCCOB XMMHUYCCKHUX DJICMCHTOB, COCﬂHHeHHﬁ, BEIICCTB U MAaTECPUATIOB

OIIK-1.2

Crioco0eH aHaIM3UPOBATH U HCIOJIb30BaTh CBEACHHUS O MEXaHH3MaxX XHU-
MHYECKHX PEaKI[iii, CTPOCHHUH BEIIECTBa, IPUPOJIC XUMHIECKON CBA3H
U CBOMCTBAX Pa3IMYHBIX KJIACCOB XMMUYECKUX DIIEMEHTOB, COSTHHECHHI,
BEIIIECTB U MaTepHalOB B TEXHOJIOTHYECKHX MPOLIECCax 1

OKpy’KaroemM Mupe

OIIK-1.3

Bnaneer HaBbIkaMu NPOBEAECHUS XMMUUECKOTO aHAJIN3a; UCIOIb30BaHUEM
CIPaBOYHOM XUMHUYECKOH IUTEpaTyphl; METOAaMU IPOBEJICHUS
XMMUYECKUX peakUil U IpoLecCcoB

HpO(l)eCCHOHaJIbHBIe KOMIIETECHIUMHU U UHAUKATOPBI UX TOCTUKCHUSA

3anaya npodeccuo-
HAJTLHOM JEATEIBLHO-
CTH

OO0BeKT 1M 00-
JIaCTh 3HAHUS

Kona u HanmeHoBa-
Hue I1K

Ko n nanmeHoBa-
HUE UHIUKATOPA JI0-
ctxenus ITK

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

JIOBBIe QyHKIMH

Brmonnenne ¢ynna-
MEHTAJIbHBIX U MPU-
KJIaIHbIX paboT HoucC-
KOBOT'0, TEOpETHYE-
CKOTO U 9KCIIEpPUMEH-
TaJIBHOTO XapakTepa ¢
HETBI0 ONpeeTIeHHS

XuMHdeckoe, Xu-
MHKO-
TEXHOJOTHYECKOS
POM3BOJICTRO;
CKBO3HBIE BHJIBI
npodeccroHaNbHOM
JIESITETIBHOCTH B

IK-5

CnocobeH ocymecTs-
JSITh TIPOBeCHHE paboT
o 06paboTKe U aHAH-
3y Hay4HO-
TEXHUYECKOU HHDOP-
Mal{H U Pe3yJIbTaTOB

MK-5.3

I'oToB HcmoMB30BaTh
3HAHUE CBOMCTB XUMHU-
YECKUX JICMEHTOB,
COEIMHEHUH U MaTepHu-
aJIoB Ha UX OCHOBE JJIst
peleHus 3a1a4

AHanu3 TpeboBaHHH K IpO-
(heccHOHAIBHBIM KOMIICTCH-
USIM, TIPEIbSABIIEMBIM K
BBIITYCKHHKaM HaIpaBIeHUS
HOJTOTOBKH Ha PHIHKE TPYa,
00001eHIe 3apyOeKHOTO
ONBITA, TPOBE/ICHUSI KOH-




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

HPOMBIIIICHHOCTH
(B cdepe opranusa-
LM ¥ IPOBEACHUS
Hay4HO-
HCCIIEIOBATEIBCKUX
U OIIBITHO-
KOHCTPYKTOPCKHX
pabot B o6mactu
XUMHYECKOTO
XUMHKO-
TEXHOJIOTHYECKOT0
MIPOM3BOJCTBA).

MCCJICIOBAaHUM,
BBITIOJIHATH
9KCTIIEPUMEHTHI U

0hOPMIIATE pe3yabTaThI

HCCIeIOBaHUHN U pas-
paboTOK, FTOTOBHOCTD
OCYIIECTBIIATH MOATO-
TOBKY JOKYMEHTaIUH,
IIPOCKTOB

IUIAHOB U IIPOTPaMM
NIPOBECHUS OTACIb-
HBIX 3TaIloB paboT

npodeccHoHanbHOI
JESITEIBHOCTH

CyJbTalLlMil C BELYIMMH pa-
0oToaaTeNIIMH, 00bEINHCHHU-
aMu paboronaTeneit oTpac-
JI, B KOTOPOI1 BOCTpeOOBaHbI
BBIIIYCKHUKH B paMKax
HaIpaBJICHUS ITOJTOTOBKH.

[podeccnonanbHbIA cTaH-
nmapt 19.002 «Cneuunanuct
0 XUMHYECKOI1 mepepaboTke
HeTH U ramay, yTBep KIeH-
HBII NpuKa3oM MuHucTep-
CTBa Tpy/a ¥ COIHAIBHOM
3amuThel Poccniickoi @ene-
pauuu ot 19.12.2014 Ne 926
H,

O6006uieHHas TpynoBas GyHK-
uus. A. [IpoBenenue Hay4HO-
HCCIIEI0BATENbCKUX U OTBIT-
HO-KOHCTPYKTOPCKHUX pa3pa-
0OTOK IO OTZIETBHBIM pa3fe-
nam teMbl. A/02.5. OcymecTs-
JICHHE BBIITOJIHEHHS SKCIIEPH-
MEHTOB U 0(hOpMIICHHUS pe-
3yIbTaTOB HUCCIIEOBAaHUHN 1
pa3paboToK (YpOBEHb KBAJIH-
(ukanum - 5).

B pe3yabTaTte u3ydyeHusi IMCUMIVIMHBI CTYJeHT OaKajlaBpuaTa J0/KeH:

3name:

- OCHOBHBIE METO/IbI CHHTE3a U aHAJIN3a HAHOMATEPHAJIOB;
- npuOOpBI U YCTPOHCTBA, pa3pabaThiBaeMble HA OCHOBE HAHOMATEPHAIIOB;
- IPUHLUITHAIBLHOE 3HAYEHNE HAaHO-Pa3MEPHOCTH Kak (pakTopa, paJlKaIbHO MEHSIOLIEro (pU3NKO-XMMHYECKHE CBOMCTBA;

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

JIOT'UH.

- CYHIECTBYIOIIUEC U NTEPCICKTHUBHBIC obnactu MIPUMCHCHUSA HAHOTCXHOJIOTHHA B HAaHOMATCPHUAJIOB;
- OCHOBHbBIC HaYyYHO-TCXHUYCCKHUC HpO6J’I€MLI HAaHOTCXHOJIOTHHU U HNEPCICKTUBBI PA3BUTHSA Z[aHHOﬁ q)yH,IlaMeHTaJ'ILHOfI

00acTy 3HAHHM.

- OCHOBHBIC NOHATHA O IPUPOAC HAHOMATECPHUAIOB, UX Knaccmbm(aupm, 0coObIe (I)I/ISI/I‘ICCKI/IG ¥ XHMUYSCKHE CBOICTBA.

Ymemn:

- IPUMEHATH NOJTYYCHHBIC 3HAHUSA MTPU CUHTE3C HAHOMATEPHAJIOB C 3a/IaHHBIMU CBOﬁCTBaMH;

- OPMEHTHUPOBATHCS B COBPEMEHHOM JINTEPATYPE U BECTU JUCKYCCHUIO 110 HAHOXMMHUU U HAHOTEXHOJIOTUH;
- KJIacCU(pUIMPOBATh Pa3IMYHbIE THIIHI HAHOMATEPHAIIOB.
- OPUEHTHUPOBATHCS B METO/AX MOIYYCHUSI U UCCIIEI0OBAaHUSI HAHOCTPYKTYP: CKAHUPYIOLIEN TYHHEIBHONM MUKPOCKOIIUU U

CIEKTPOCKOITHUH.

- IPOTHO3UPOBATH YCTOﬁQHBOCTB nu (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IC CBOMCTBa HAHOOOBEKTOB U HaHOMATCpPHaJIOB;
“UHTCPHPETUPOBATH AAHHBIC JIUTCPATYPhI 10 HAHOTEXHOJIOTUSIM.

Bnaoemes:

- 00ImMMH ¥ crienu(pUIECKUMH METOJIaM1 aHAJIN3a HAHOMATepHaJIOB;

- (hyHIaMEeHTaJIbHBIMM 3HAaHUSIMH O Crieli(UKe MMOBEJICHNUS BEIIECTBAa B HAHOMETPOBOM Pa3MEPHOM JIHaIla30He.

- MIOHUMATh MEXaHN3M BOSHHKHOBEHHS Pa3MEPHBIX GU3NIECKAX U XUMHUIECKHUX 3(P(EeKTOB

- 6a30BO¥ TEPMHUHOJIOTHEN, TPUMEHSIONIEHCS B HAHOTEXHOIOTHAX,

- HaBBIKAMH TBOPYECKOTO 00OOIIEHHS MTOTyYeHHBIX 3HAHUH, KOHKPETHOTO W OOBEKTHBHOTO M3JIOKEHHS CBOMX 3HAHHUH B
MMUCBMEHHOU 1 yCcTHOU hopme.

5. OBBEM JUCHUIVIMHBI U BU/IbI OBPA3OBATEJIBHOI'O ITPOLECCA

OO61mas Tpy10eMKOCTh AUCHUILIMHBI COCTABISIET 72 aK. yac. WM 2 3a4€THBIX SAMHUIL (3.€).

CeMecTpbI ak.gac
5

Bup yueOHOU paboThI




KonraktHas paboTa o0ydaromuxcs ¢ nmpenogaparenem (Bcero) 6

B ToMm uncie:

Jlexuun

[paktuaeckue 3austus ([13)

Kontpos (3auert)

CamocrosiTenbHas paboTa (Bcero) 62
H3yueHne TeOpeTHIECKOro MaTepraa 32
Perenne KOHTPOJIEHOM pabOTHI 30
Bun arrecranuu 3a4er
O0mas TpyI0eMKOCTh aK.yac. 72
3.C. 2
6.1. Pa3gesnl AMCIUILIMHBI M BUABLI 3AHATHIA
Ne
Jlexuuu IIpaxr. CPC Bcero
paszme- HammeHoBaHue pa3zaena AUCIUILIIHHBL
qac. 3aHATUS qac. qac.
na
1. Beenenue 0,1 2 2,1
Oco0eHHOCTH (PU3UKO-XHUMHIECKUX B3aUMO-
2 obermoctit b 03 05 10 108
JIeWCTBUI Ha HaHOMacHITabax
KammmiapHocTs 1 cMauynBaHNE B HAHOCHCTE-
3. . 01 05 10 10,6
Max
Mertoapl noaydeHHs HAHOYACTHUI] 1 HAHOMATe-
4. i 05 1 15 16,5
pHaIOB
5. Mertop! BU3yalH3aliy ¥ aHAIIN3a HAHOCHCTEM 0,5 1 15 16,5
6. VY cToMYMBOCTE HAHOCHUCTEM 0,25 1 5 6,25
7. IIpuknanHast HAHOTEXHOJIOT U 0,25 5 5,25
8. Kontpo:s 4
Bcero 2 4 62 72
6.2. Conep:xanue pas3e0B JUCHUIINHBI
Ne pas- HaumenoBanme pas-
Copnep:xanue pa3szmesa
aena Je1a THCHHIITHHBI
Ipenmer kypca. OCHOBHBIC TEPMHHBI U OMpeccHHs. BO3HUKHOBEHHE W Pa3BUTHE HAHOHAYKH.
[pupo/HbIe U UCKYCCTBEHHBIC HAHOOOBEKTH U HAHOCTPYKTYPBI, KX OCOOCHHOCTH W BO3MOXKHOCTh
1 Beenenue TEXHOJIOTMYECKOro puMeHeHust. Pons yriepona B Hanomupe. [Ipupozaa yriepoHoi cBsi31 U HOBbIE
YIJIEPOHBIE CTPYKTYPHL AJUTOTpOIHBIE (OpMBI yriepona: rpadur, anMas, rpadeH, QyIuiepeHbl.
Yraeponaeie HaHOTPYOKH. OCHOBBI (PM3MUYECKON XMMUH U XMMHUH TTOBEPXHOCTHBIX SIBIICHUI B HAHO-
pa3MepHOM cocTostHHH. [1po6eMBbl, MEPCIIEKTUBBI U OITACHOCTH HAHOTEXHOJIOTHI.
OcobenHocTH (pu3nKo- | OU3NKO-XMMHYECKHE CBOWCTBA HAHOYACTHIl M JHUCIEPCHBIX cUcTeM. Pa3mepHbie apdektsl. Orm-
2 XUMHUYCCKUX B3aUMO- TUYECKUE, MCXAHUYCCKHUE, DJICKTPUUCCKUEC, TEPMOANHAMUYCCKHUE U MAarHUTHBIC CBOMCTBa HaAHO-
‘ JIeIICTBUI HA HAHO- o0bekToB. Cuna TpeHus. MexaHnueckre KojieOaHus U pe30HaHChl B HAHOPAa3MEPHBIX CHCTeMax.
Macitadax JlrccunaTuBHBIN pe30HaHC.
KA pHOCTS 1 Karum Ha TBEpION M XKHUIKOW MOBepXHOCTAX. Camoouniaronascs HaHOTpaBa u «3PPEKT JOTO-
3 CmaqMBa:Me 5 nagoc- | € [MonmHoe u HemonHOe cMavynBaHue. ['UAPOOMIEHOCTE U THAPOHOOHOCTH TBEPABIX Tel. [HcTe-
’ cTeMax pes3uc yriaa cMaunBaHuA. Poilb XHMHYECKONH HEOIHOPOTHOCTH M MIEpOXOBAaTOCTH. Cymepruapo-
(hoOHBIE MOBEPXHOCTH.
Metozs! nomydeHus Hogble npuHnunel Gpopmuposanus HanocucteM. dusndeckie n xumudeckre mMetopl. [Ipoueccs
4. HAHOYACTHIl U HAHOMA- | TIOJy4eHHs] HAHOOOBEKTOB «CBepXy-BHM3». [Iuponu3 («bymaepeHoBas ayra»); AUCIEprupoOBaHue;

TEepUaIoB

MEXaHOCHHTE3, ICTOHALIMOHHBII CHHTE3, IEKTPOB3PHIB, IUTOrpadus.




Ipoueccsl monydeHuss HAHOOOBEKTOB «CHM3y— BBepx». IIpomeccsl 3aponsieoOpa3oBaHus B
ra3oBbIX M KOHAEHCHPOBAHHBIX cpenax. I'eTeporeHHoe 3apoiblieoOpa3oBaHHe, SMUTAKCHS U
TETePOINUTAKCHS. XUMUUECKHE METOBI (METOA XUMUUECKOTO OCAXJIEHUsS, TUAPOTEPMATbHBIA 1
COJIbBOTEPMAIIBHBINA CHHTE3, 30JIb-T€JIb METON).

CamocOopka ¥ caMoopraHu3anys. THIIBI MeXMOJEKY/SIPHBIX B3auMmopeiicteuil. [Ipomece camo-
coopku. CamocoOuparomuecss MoHocion. CaMoopraHm3anusi B PacTBOpax IOBEPXHOCTHO-
aKTHBHBIX BellecTB. MunemroodpaszoBanne. KomonaHele HAaHOpEakToOps! (0OpameHHbIe MHIET-
JIBI; JKUJIKHE KPHCTAJUIBI, aJCOpOIMOHHBIE CIOM; IUIeHKH JleHrmropa-biomkeTT; MHKpOIMyIIb-
cun). Camoopranuzanusi B NMOJMMEPHBIX cucTeMax. [lommmepHsie mMakpomoiekyisl. Cympamo-
JIEKIISIPHAsl OpraHKU3alys MOJIeKy . JleHapHMepHl.

Metonel  Bu3yanmusa-
5. IUM M aHalu3a HaHo-
CHCTEM

OCOOCHHOCTH aHaTH3a BBICOKOJUCIICPCHBIX cUCTeM. DH3HKO-XUMHYECKasi THArHOCTHKA HaHOYa-
ctuil. MeTopl OmpeNeNieHrsT pa3Mepa YacTHI] U HAHOCTPYKTYPHI MO pacceMBaHUIO cBeTa. Kpu-
craytorpadus. Macc-CreKTpOoCKOmusl.

Metonb! mosrydeHus penbeda HAHOTOBEPXHOCTH: MTPOCBEYMBAIONIAS HICKTPOHHAS, CKAHUPYIOIIast
30H/I0Basi U aTOMHO-CHJIOBas MHUKpockomuu. OmpeneneHue cocTaBa U CTPYKTYPHI OTICIBHOM
HaHodacTulbl. OnTHYeckas u KojaebaTeabHas CIeKTPOCKOIHU. OXe-CIeKTPOCKOIHS.

YCTOMYMBOCT,  HAHO-

TepMOHI/IHaMI/I‘{eCKaﬂ U KHHCTHUYCCKas yCTOfI‘{PIBOCTPI HaHOCHCTEM. KOﬂFyJ’I}[HI/IX KOJUIIOMIHBIX

6.
CHCTEM cucteM. Kuneruka koaryssiuuu. [pasuno Hlynsue-Iapau.
HNukpemeHTHas1, 2BOJIIOIMOHHAS U paJiKalbHas HAHOTEXHOJIOTHUH. Vcronbp30BaHHe HAHOYACTHIL B
[IpuknagHas HaHOTEX-
7. KaTalm3e, MEAUIMHE, SKOJIOTHH U BOCHHOM Jiene. bronornueckne HaHOCTpYKTYpbl. HaHOPOOOTEI.

HOJIOTHA

«YMHBICY MaTEpHUaIbl.

7. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA

JTUCHUTLINHBI

B PE3yiibTaTC OCBOCHUSA AUCHUIUIMHBI CTYACHT AOJIKCH:

Pasznen
1

Paznen
2

Pazpnen
3

Pazpgen
4

Paznen
5

Pasnen
6

Pasnen
7

3HaTh:

- OCHOBHBIC METO/JIbI CHUHTEC3a W aHaJIM3a HAHOMATCPUaJIOB

+

- IpHOOPHI U YCTPOWCTBA, pa3pabaThiBacMble HA OCHOBE HAHOMATEePH-
aI0B

- IPUHIUITMAJIbHOC 3HAYCHUE HAHO-PA3MEPHOCTH KaK Q)aKTopa, paau-
KaJIbHO MCHAIOIIETO (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IC CBOICTBA

- (PMZUKO-XMMHYECKHE CBOWCTBA HAHOCTPYKTYPHPOBAHHBIX MaTepHa-
JIOB ¥ X TIPAKTHYECKOE 3HAYCHNE B XUMUYECKOH TEXHOJIOTHI

- CYIIECTBYIOIINE U MEPCIIEKTUBHBIE 001aCTH MPUMEHEHUS HAHO-
TEXHOJIOTMM U HAHOMATEPHUAJIOB

- OCHOBHBIC HAayYHO-TEXHHUYECKHE MpPOOJIEMbl HaHOTEXHOJIOTHH W
[EepCIIEKTUBBI PA3BUTHS JIaHHOH (yHIAMEHTaJIbHOW 00JacTH 3Ha-
HU

- OCHOBHBIC TIOHATHS O IPUPOAC HAHOMATCPUAJIOB, UX KJ'IaCCI/I(l)I/I—
Kalluu, 0co0ObIe (1)I/ISI/I‘IGCKI/IG M XUMHYCCKHE CBOMCTBA

VYMmern:

- IPUMECHATH NOJIYYCHHBIC 3HAHWA IIPU CUHTE3€ HAHOMATCPpHUAJIOB

- OPUEHTUPOBATHCA B COBPEMEHHOI JIMTEPAType U BECTU JUCKYC-
CHIO 10 HAHOXMMHUHU U HAHOTEXHOJIOTUHU

- KHaCCI/I(i)I/ILII/IpOBaTB Pa3JIMYHBIC TUIIBI HAHOMATEPUAJIOB

- OPUEHTUPOBATHCSA B METO/1aX IOIY4EHUS U UCCIIEJOBaHMsI HAHO-
CTPYKTYP: CKAHUPYIOIIEH TYHHEIbHOW MUKPOCKOIIMU U CIIEKTPO-
CKOIIUHU.

- [IPOTHO3UPOBATH YCTOﬁQHBOCTB u (1)I/IBI/IKO-XI/IMI/I‘IGCKI/IC
CBOMCTBA HAHOOOBEKTOB U HaHOMaTepuajioB

-MHTEPIPETUPOBATh JaHHbIE JINTEPATYPHI 110 HAHOTEXHOJIOI UM

Bnaners:




1 r 00LIMMH ¥ CIICIU(PUICCKIMH METOIaMU aHAIM3a HAaHOMaTepHa- +
JIOB
- (yHZaMEHTAIBHBIMU 3HAHUAMHU O CIIeHU(HUKE MOBEICHUS BeIIle- + +
2 lcrea B HAaHOMETPOBOM Pa3MEPHOM JHalla3oHe
3 [ IOHMMATb MEXaHH3M BOSHUKHOBEHHS PasMEPHBIX ¢bu3mIecKuX + + +
1 XUMUYCCKUX I HEKTOB
4 | - 6a30BO¥f TEPMHUHOJIOTHEH, TIPUMEHSFONIEHCS B HAHOTEXHOJIOTHSIX +
- HaBBIKAMH TBOPYECKOTO O0OOOUICHMS TMONYYCHHBIX 3HAHWH, + + + + + + +
5 [KOHKpETHOTO H OOBEKTHBHOTO H3JIOKEHUSI CBOMX 3HAHHH B
MMICHMEHHON M YCTHOH (hopme
B pe3ynbrare ocBOE€HUS TUCHMILIMHBI CTYIEHT JOJKEH OBIAAETh CIECAYIOIUMMH KOMIETEHIUAMU U NHIUKATO-
paMu UX JOCTHUKEHHUS.
Kon u HaumeHoBaHuE MHAMKA-
Pasnen Pasnen
Koxa n Haumenosanue TOpa IOCTH)KCHMS KOMIIETEH- | Pasnen 1 | Pasmen2 | Pasmen 3 4 5 Pasnen 6 | Paspmen 7
KOMITETEHIIUU 105058
OIIK-1 OIIK-1.1
CriocoOeH u3y4arth, aHAIM- | 3HAET OCHOBHBIC CBEJICHUS O ME-
3UPOBATh, HCHOJIB30BATh XaHM3MaX XMMHUYECKUX PEaKIHH,
MEXaHH3MbI XUMUYECKHUX CTPOSHUH BEILIECTBA, IPUPOJIE
peaxkuuii, IpOUCXOAAIMX B | XUMHUUECKOH CBSI3U U CBOMCTBAX
TEXHOJIOTHIECKHX MPOIEC- | PAa3IMYHBIX KJIACCOB XMMHUYECKUX
cax u 3JIEMEHTOB, COSANHEHHH, BEIIECTB
OKpY’KarollleM MHUpE, OCHO- | ¥ MaTepHaloB
BBIBAsICh Ha 3HAHUSX O OIIK-1.2
CTPOEHHHU BEIIECTBA, IPU- Crioco0OcH aHaTM3UPOBATh U HC-
poze XMMIYECKOH CBS3H U TI0JI630BATh CBEICHHS O MEXaHU3-
CBOMCTBAxX pazIMUHBIX Max XMMHUYECKUX PEAKIUH, CTPO-
KJIaCCOB €HHHU BEIIECTBA, IPUPOJIE XUMHU- + + + + + + +
XUMHUYECKUX 3JIEMEHTOB, YECKOW CBSI3U U CBOMCTBAX pas-
COeIMHEHNUH, BEIIECTB U JIMYHBIX KITACCOB XUMHYIECKIX
MaTepHaoB 9JIEMEHTOB, COCANHEHHH, BEIIIECTB
1 MaTepUaJIOB B TEXHOJIOTUUECKUX
Tporeccax U OKpyXKarolieM MUpe
OIIK-1.3
Brnageer HaBBIKaMM IPOBECHUS
XMMHYECKOTO aHaJIN3a; UCTIOIh30-
BAaHUEM CIIPAaBOYHOW XMMUYECKON
JIUTEPaTyphl; METOIAMH TIPOBEIe-
HUSI XHMUYECKHX Peakluid 1 npo-
1IECCOB
MK-5 IK-5.3
Crioco0eH 0CyIIeCTBISATh I'oTOB HCMOIB30BATh 3HAHHE
npoBeneHne padot 1o 00- CBOMCTB XMMUYECKUX 3JIEMEHTOB,
paboTKe 1 aHAIN3Y Hayd- COeIMHEHHH 1 MaTepHasioB HA UX
HO-TeXHHIeCKoil mHpop- OCHOBE JIJISI PEIICHNS 3a1aT
MaIiH ¥ Pe3yIbTaToB HC- npodeccnoHaIbHOM NesTeTbHOCTH
ClieJIOBaHMM,
BBITIOJIHATH
IKCTIEPUMEHTHI B 0OPM- + + + + + + +
JSITh PEe3yJIbTAThl UCCIIEI0-
BaHUI U pa3paboOTOK, To-
TOBHOCTB OCYIIECTBIISITH
MOATOTOBKY JIOKyMEHTa-
M, IPOEKTOB
IIJJAHOB U IPOrpamMM Ipo-
BEACHUSA OTACIBbHBIX OTAIIOB
pabor

8. JABOPATOPHBIE 3AHATUA




Brimonnenne 1abopaTopHOro MPakTHKyMa CIIOCOOCTBYET 3aKPEIJICHUIO YUeOHOTo MaTepuana, u3y-
4aeMOro B JUCHUIUIMHE « OCHO8b! HAHOXUMUWY, TIO3BOJISIET OCBOUTH METO/IBI SKCIIEPUMEHTAJIBHBIX UCCIIE0-
BaHUIA, TEXHUKY J1a00paTOpHBIX padoT.

JlabopaTopHblie padoThl U pa3/ielibl, KOTOPble OHH OXBATHIBAIOT

Ne
HanmMenoBanue n1abopaTopHbIX paboT Yacsl
/11 No pasniena AMCHUTUINHBI
1 4,5 3MeHeHne pa3Mepa Karieldb BOAHOTO PacTBOpa IPH PEIKCTPAKLHU a30THOW 3
2 4,5 CuHTE3 30JIeii 1 OIpe/ieNiecHHe UX Pa3MepoB 3
3 3 CMadrBaeMOCTh MaTepuaia Ha OCHOBE COJIM PEIKO3EMENIBHOTO 3IeMEeHTa 3
4 3 ViccietoBaHye BIMSHHS IIOBEPXHOCTHO-aKTHBHBIX BEIECTB HAa CMaYHBaHUE 3
5 5 Onpenenenue pazMepos Monexyn [IAB 3
2 OmnpereneHne KPUTUYECKOH KOHIIGHTPAIMH MHUIIEIUIO0pPa30BaHUS B PacTBO- 3
6 pax [TAB KOHIVKTOMETDHYECKUM METOIOM
6 'Y cTOWYMBOCTE 30J1€H JKeNaTHHBI IPU Pa3INYHBIX 3HaYeHHsIX pH 3
6 KuHeTHKa Koaryssamun «OeibIxX 30J1ei» 1 IOCTPOeHHE KHHETHIECKUX KPHUBBIX| 4
KOATyJISIIUH
OmnpezeneHre NOporos OBICTPOH KOAryJsIUH U IpoBepka npasuia Llymnbre-
10 6 l3ydeHne KoaryJsiyuy KOHIEHTPHPOBAHHBIX JIATEKCOB
6 BimsHHe cocTaBa KOMIIO3HMIMM Ha IIPOIECC TeTePOKOATyIISIHH JIaTeKC-| 4
11 THAPOKCH] XKeJe3a.

9. CAMOCTOATEJBHASA PABOTA

CamocrosTensHast paboTa MPOBOIUTCSA C LEIbIO OCBOCHMS 3HAHWH M YMEHHUH IO JUCUUILUTUHE U
npeaycMaTpuBaeT:

- O3HaKOMJIeHHEe W TpopabOoTKy pPEKOMEHJOBaHHON IUTEparypbl, pabOTy C JIEKTPOHHO-
OMOTMOTEYHBIMH CHCTEMaMH, BKIIIOYAsi IEPEBO/bI IMyOIMKANNI U3 HAyYHBIX JKYPHAJIOB, IMTHPYEMBIX B Oa-
3axWeb of Science, Scopus, Chemical Abstracts, PUHLI;

- TIOCEIIIEHNE OTPACIIEBBIX BHICTABOK M CEMUHAPOB;

- y4acTHe B ceMHHapax, KOH(epeHIUsX, MPOBOAUMBIX B IHCTHTYTE 10 TeMAaTHKE JUCIUILUINHEI;

- IOATOTOBKY K BBIIIOJIHEHHUIO KOHTPOJIBHBIX paldoT 10 MaTepuaiy JEKIMOHHOTO Kypca;

- IOATOTOBKY K Claue umozo6020 mecmuposanus (4 ceMecTp) u 1adopaToOpHOro NpakTHKyma (4 cemectp)
10 JAUCIUTIIHHE.

[TnannpoBaHue BpeMeHH Ha CaMOCTOATENBHYIO paboTy, HE0OOX0AUMOTO Ha U3yYeHHE TUCIIUIUINHBIL,
CTY/ZIGHTaM HaJI0 OCYILECTBIISITH HA BECh MEPUOJ] M3YUEHUs, TIPEAyCMAaTpUBasi IPH STOM PETYJSPHOE MOBTO-
peHre MpoHAIEeHHOro MaTepuaia. Marepuall, 3aKOHCIIEKTUPOBAHHBIA Ha JISKIUSIX, HEOOXOJIUMO PETYISPHO
JIOTIOJTHSITH CBEICHUSIMU U3 JINTEPATYPHBIX HCTOYHUKOB, NTPEJICTABICHHBIX B paboueii nporpamme. [Ipu pabo-
T€ C YKa3aHHBIMH MCTOYHUKAMH PEKOMEH]IYETCSI COCTaBJIATh KPATKUI KOHCTIEKT MaTepuaa, ¢ 00s3aTeIbHbIM
¢uxcupoBaHueM OMOIMOrpadUUECKIX JAHHBIX UCTOYHHKA.

10. OHEHOYHBIE MATEPHUAJIBI

OneHo4yHbIE MaTepHallbl TPEACTaBICHBI B BUAE OTIENBHOTO JOKyMeHTa — (DoHma OIEHOYHBIX
CPEJICTB, SIBIIIONIETOCS HEOThEMJIEMOH YacThIO pabodel MpOorpaMMBbl AUCIIATIIHHBI.

11. METOANYECKHUE YKA3AHUS ITIO OCBOEHUIO JUCHUIIJINHBI

Opranusanust 00pa3oBaTeNbHOrO MPOLECcca PETIAMEHTHPYETC yueOHbIM IUIAHOM M PacIHCaHUEM Y4eOHBIX 3a-
HATHHA. SI3bIK 00ydeHns (mpenomaBaHusl) — pycckuil. s Bcex BHIOB ayIUTOPHBIX 3aHATHH «4acy yCTAaHABIMBACTCS



MIPOJOIDKUTEIHFHOCTRI0 45 MUHYT. 3aueTHasi eqUHHUIA COCTAaBIsAeT 27 aCTpPOHOMUYIECKUX 9acoB WM 36 akageMHUIeCKHX
gac. Uepes kaxpie 45 MUH KOHTAKTHOW paOOTHI NIENaeTCs MepPEephIB MPOJAODKUTEIBHOCTRIO 5 MHH, a TIoCie ABYX dac
KOHTaKTHOW pa0OTHI AeTaeTcs IIepephIB MPOJIOIDKUTEIBHOCTEI0 10 MUH.

CereBast hopMa pearm3aIiiii IPOTPaMMbI JUCIUIUINHBI HE HCIIOTIB3yeTCs.

OO0ydaronuiicss IMeeT TIPaBO Ha 3a4eT pe3yJIbTaTOB OOYUCHHS 110 JUCHUILUIMHE, €CIIH OHA OCBOSHA MM IIPH IO-
JYYeHUN CPenHeTo Mpo(eCCHOHATHHOTO 00pa30BaHus | (VM) BBICIIETO O0pa3oBaHMA, a TaKXKe JOMOIHHUTEIHEHOTO 00-
pasoBaHus (IpU HaMUUUK) (Hajee - 3a4eT Pe3yJbTaTOB OOyuUeHHMs). 3aUTEHHBIE PE3YJIbTaThl O0YUCHHsS YUUTBHIBAIOTCS B
Ka4yecTBE pe3yJIbTaTOB IPOMEXYTOUHOMN aTTECTALMK B YCTAaHOBIEHHOM B IHCTHTYTE MOpsIIKE.

11.1. OGpa3oBaTe/ibHbIE TEXHOJIOTHH

O0pa3oBaTeNbHBIN MPOLIECC MPH OCBOCHUH THCUMIUTHHBI OCHOBBIBACTCS HA HCIONB30BAaHWH TPATULHOHHBIX,
HWHHOBAIMOHHBIX U HHOPMALMOHHBIX 00pa30BaTeNbHBIX TeXHOMOrHiA. Bodmoxkua peanmsanus OIIOII ¢ npuMeHeHneM
JNIEKTPOHHOTO OOYUYCHUS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTH. TpaaulHOHHBIC 00pPa30BATEIbHBIC TEXHO-
JIOTHUH TPEICTABICHBI JICKIMAMH U CEMHHAPCKUMU (MIPAKTUYCCKUMHU) 3aHATUSIMU. VIHHOBAIIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHUH HCIOJIB3YIOTCS B BH/C NMPUMEHECHHUs aKTUBHBIX M MHTEPAKTHBHBIX (Gopm mpoBeneHus 3anstuit. Madopma-
[IMOHHBIC 00pa30BaTeIbHBIE TEXHOJOTHH PEaNH3yIOTCs MyTEeM aKTHBH3ALMH CAMOCTOSTENbHOM pabOThI CTYHEHTOB B
uH(pOPMALMOHHO 00pa3oBarenbHoOit cpene. Ilpu npoBenaeHn: yIeOHBIX 3aHATHI 00ECIIeYNBACTCS Pa3sBUTHE Y 00ydaro-
IIMXCS HABBIKOB KOMAHIHOHM pabOThl, MEKIMIHOCTHOW KOMMYHHKAIWH, MPUHATHS PEIUCHHH, JHICPCKUX KadeCTB
(BKJIFOUAsI IPOBEICHNE WHTSPAKTUBHBIX JICKIHH, IPYIIOBBIX JUCKYCCHH, POJEBBIX UIP, TPCHUHIOB, AaHAM3 CHTYAIL[HH 1
MMUTALIOHHBIX MOJIEIICH, IPENoiaBaHie TUCIHUILTHH (MOLYIei) B (opMe KypCOB, COCTABICHHBIX HA OCHOBE Pe3yIIbTa-
TOB HayYHBIX HUCCIICHOBAHUI, MPOBOAUMBIX OPTAHHU3AIMCH, B TOM YHCIE C YIETOM PErHOHAIBHBIX OCOOCHHOCTEH mpo-
(heccnoHaNbHOM AEATEILHOCTHU BBITYCKHUKOB U ITOTPEOHOCTEH paboToaaTenei).

11.2. Jlekuuu

JIeKIMOHHBIH KypC MPEAIIoNaraeT CHCTeMaTH3UPOBAHHOE M3JI0KEHNE OCHOBHBIX BOIIPOCOB COJICPIKAHUS AUCIIMILIMHBL.

Ha niepBoit nekiuu jiekTop 00s13aH MpeaynpeIuTh CTyICHTOB, IPIMEHNUTEIFHO K KakoMy 0a30BoMy yueOHHKY (yaeOHHKaM,
y4eOHBIM ITOCOOHIM) OyIIeT IPOYUTaH KypC.

JlekoHHBIH Kypc obecreunBaeT Ooiiee IIIyOOKOe ITOHMMaHHE yYeOHBIX BOIPOCOB IIPH 3HAUYMTENHFHO MEHbIIEH 3aTpare
BPEMEHH, YeM 3TO TPeOyeTcs CPeHECTATUCTHIECKOMY CTY/ICHTY Ha CaMOCTOSATEIbHOE U3yYeHNE MaTeprana.

11.3. JlaGopaTopHble padoThl

JlaGopaTopHBIif MPaKTHKYM HaYWHACTCS C O3HAKOMJICHHUS C TEXHUKOH 0€30MacHOCTH.

Ilo xaxxno#t mabopaTopHoii paboTe cTyIeHT 0QOpMIIET MUCEMEHHBIA 0TUeT. TeKymuii KOHTPOJIb Ha TabopaTopHBIX pado-
TaxX MPOBOJUTCS B BUJE YCTHBIX OIMPOCOB — «3allIWTa» MO UTOraM JIabopaTOpHBIX paboT. OIeHuBaeTCs X0A Ja00paTOpPHBIX padoT,
JOCTUTHYTBIE Pe3yJIbTaThl, KauecTBO 0(OPMIICHUE OTYETa, CBOEBPEMEHHOCTh CAAYH.

11.4. CamocTosiTesIbHAs padoTa CTyIeHTA

JIJis yCHEUIHOTO YCBOCHHUS JTUCIMIUIMHBI HEOOXO0AUMO HE TOJBKO MOCEHaTh ayJIUTOPHBIC 3aHITHS, HO U BECTH aKTHBHYIO
caMoCTOsITeNBHYIO padoty. [Ipu camocTosTeIbHOM MpopaboTKe Kypca 00ydaronyecs JOJDKHbL:

®  TOBTOPUTH 3aKOHCIICKTHPOBAHHBIA HA JICKIIHOHHOM 3aHATHH MaTepuall M JOIOJHUTh €ro ¢ YUeTOM PEKOMEHIOBAaHHOI IO
JTAHHO TeMe JINTepaTypsbl;

®  U3YYUTh PEKOMCHIOBAHHYIO OCHOBHYIO W JIOTIOJHUTEIBHYIO JIUTEPATYPy, COCTABISATH TE3HMChI, AHHOTAIIMA M KOHCIICKTHI
Hanbosee BaXKHBIX MOMEHTOB;

®  CaMOCTOSITEJIHHO BBINOJHUTH HHIUBUAYAJIbHBIC 3aaHus (pa3nuen 5.8);
UCIIOJIBb30BAaTh JJIs CAMOIIPOBEPKH MaTepHraja OLEHOUHBIE CPEJICTBA.
WunuBrayasbHOE 3aaHKe OIIEHUBACTCS IO CIIEAYIOINM KPUTEPHSIM:

®  TPaBUIBHOCTH pacuera JabopaTopHOil paboThI;

®  aKKypaTHOCTb B 0hOpMIICHHH PabOTBhI;

®  JCHOJIb30BaHHUE CIELHATBHOI TNTePaTyPHI.

11.6. MeToanyeckue peKOMeHIAIMHU AJIA NpenoaaBaTeei

OcHOBHBIE IPUHIUIBI 00y4YeHHUsI

1. Iens 0Oy4eHUss — pa3BUTH MbILUICHHE, BBIPA0OTaTh MHPOBO33PEHHE; NMO3HAKOMHTH C MICSIMH M METOJaMU HayKH;
HAYYUTh MPUMEHSATh IPUHIMIIBI ¥ 3aKOHBI IS PELICHUS MPOCTHIX U HECTAHIAPTHBIX (PU3UKO-XUMHUYECKHX 3a]a4.

2. O0y4eHHe NOJHKHO OPTaHWIECKH COYeTaThCs ¢ BOCIHTaHHeM. HyXHO pa3BHBAaTh B CTYAEHTaX BOJEBBIC KauecTBa M TPY-
nomobue. HeHaBsi3unMBo, K MECTY NPUBHBATH AJIEMEHTHI KyJIbTYPbI TIOBEJCHHs. B yacTHOCTH, pernogaBaTens I0JDKEH JIMYHBIM MIPH-
MEpOM BOCIHUTHIBAaTh B CTY/ACHTaX IMyHKTYaJIbHOCTh M yBa)XKEHHE K 4y)KOMY BpeMeHH. HemomycTrMo mpenoaaBaHue OJHOCEMECTPO-
BOM y4eOHO# TUCHUIUINHBI IPEeBpaIlaTh B MHOroceMecTpoBoe. Bo3HuKIIas akaneMuueckas 3a/10JDKeHHOCTh J0JDKHA OBITh JIMKBUIIU-
pOBaHa B IIEPHOJL CIIEAYIOLIETr0 CeMEeCTpa 10 Haualla 3a4eTHOI HelelH.

3. OGydeHne TOKHO OBITH HE MTACCUBHEIM (COOOIINM CTYASHTaM HEKOTOPHIt 00beM HH(pOPMaNNH, paccKakeM, Kak pera-



I0TCSl T€ WJIM WHBIE 33Ja4d), a akTUBHBIM. Hy)XHO CTpOuTH 00y4eHHe TaK, 4YTOObI B OBIAAECHHN MaTepHaIOM OCHOBHYIO POJIb MTpajia
HaMATh JIOTHYecKasd, a He (popMasibHas. 3alOMHUHAHHUE JJOJDKHO JOCTUIaThCs Yepes NyOoKoe OHUMaHHeE.

4. OnHO U3 BaKHEUIINX YCIOBHH yCHENTHOTO 00yYeHUSI — yMEHHE OPTaHU30BaTh paboTy CTYAEHTOB.

5. OTHoIIEHHE TPENoaBaTeNs K CTyAeHTaM JO0JDKHO HOCUTh XapakTep IoOposkenaTenbHON TpeboBaTenbHOCTH. st cTu-
MYJIUpPOBaHUS PabOThl CTYAEHTOB HY)KHO HCIIOIb30BaTh MOOIIPEHUE, 0J00pEHHE, OXBaly, HO HE MOpUIaHUE (TIOPHULAHHUE MOKET
NPUMEHATHCS JINIIH Kak HcKirodenue). [IpermogaBaTens 10mKeH OBITH AT CTYIEHTOB JOCTYITHEIM.

6. HeoOxoauM peryssipHbIH KOHTPOJIb padoTHI CTyAeHTOB. [IpaBHIbHO MOCTABICHHBIH, OH TIOMOTaeT UM OpPraHU30BaTh CHU-
CTeMaTHYECKHe 3aHATHS, a IPENOIaBaTeNIO0 JOCTHYb BEICOKUX PE3YJIbTATOB B O0yUECHUM.

7. Baxueiinie#t 3agadeii nmpenoxasatesnei, BeXymuX 3aHATHS 1O JTUCIHUIUINHE, SBISICTCS BEIPAa0OTKA y CTYJCHTOB OCO3HAHMS
HEOOXOMMOCTH U TIOJIE3HOCTH 3HAHMS IUCLUIIMHBI KaK TEOPETHUECKON U MPAKTUUECKOH OCHOBBI IJIsl H3YUEHUs IPOPUIBHBIX ANC-
IUIUINH.

8. C menpto 6osiee 3GEKTUBHOTO YCBOCGHHS CTYACHTAMH MaTepHaja JaHHON TUCLUIUIMHBI PEKOMEHIYETCs MpH MpoBee-
HHU JIEKIIMOHHBIX, IPAKTUIECKUX U JAOOPaTOPHBIX 3aHATHI HCIOJIB30BaTh COBPEMEHHbIE TEXHHUECKUE CPEACTBA 00YUEHHUS, a UMEH-
HO TIpEe3eHTAINN JICKINH, HaTrJsIJHbIe TOCOOMs B BUIE CXeM NPHOOPOB, AeTaieil 1 KOHCTPYKINH MPHOOPOB, KOMITBIOTEPHOE TECTHPO-
BaHUE.

9. I Gonee TIyOOKOTO HM3ydeHUs INpeAMeTa W MOATOTOBKH psijia BOIIPOCOB (TEM) IUIS CAMOCTOSITEIIBHOTO M3YYEHHS II0
paszzenaM JMCHIUIUIMHBI IIPENoJaBaTeNb MHPENOCTAaBISICT CTYASHTaM HEOOXOAMMYI0 HH(OpPMAIMIO O WCIOJIL30BaHHU yIeOHO-
METOANYECKOro obecredeHus: ydeOHUKaxX, y4eOHBIX MocoOusax, cOOpHUKAaxX MPUMEPOB U 3aJad M OMHCaHHE JabopaTOpHBIX PadoT,
Hannuuu HTepHeT-pecypcos.

IIpu TexymieM KOHTpose PeKOMEHAYETCS UCTIOIb30BaTh KOMIIBIOTEPHOE MIIH OIaHKOBOE TECTUPOBAHNE, KOHTPOIbHBIE KO-
JIOKBHYMBI HJTH KOHTPOJIBHBIE PaOOTHI.

KoHnTponbHOe (MTOroBOE) TECTUPOBAHHE BKIIOYAET B ceOs 3aJaHUS 110 BCEM TeMaM pasziena pabouel mporpaMMsl JUCLIU-
TUTHHBL.

10. enb nexuuu — GOpMHUPOBaHUE y CTYAEHTOB OPHEHTHPOBOYHON OCHOBBI [UIsl IOCIEAYIOIIETO YCBOCHUS MaTepyalia MeTo-
JIOM CaMOCTOSITeNIbHOM paboTsl. CoaeprkaHue JICKIUH JOJDKHO OTBEYATh CICAYIONIMM THIaKTHYECKAM TPEeOOBaHUIM:

1 m3MoXKeHMe MaTepyana OT IPOCTOTO K CIIOKHOMY, OT H3BECTHOTO K HEH3BECTHOMY;

2 JIOTHYHOCTb, YETKOCTh U SICHOCTH B M3JI0KCHUH MaTepHaa,

3 BO3MOKHOCTH ITPOOJIEMHOTO M3JI0KEHHS, TUCKYCCHH, AUAJIOTa C IEeNIbI0 aKTHUBU3ALUH ASSTEILHOCTH CTYICHTOB,;

4 omopa CMBICIOBO YacTH JEKINU Ha MTOJIMHHbBIE (haKThI, COOBITHS, SIBICHHS, CTATUCTHIECKIE JaHHBIC,

5 TecHas CBsI3b TEOPETHYECKHX IOJIOKEHUH U BBIBOJIOB C MPAKTHKOW M Oymymiel mpogecCHOHAIBHONW NesSTeIbHOCTBIO CTY-
JICHTOB.

IIpenonaBaresnb, YUTAOMUHN JIEKIIMOHHBIE KYPCHI, JOJDKEH 3HATh CYIIECTBYIOIIUE B MENAarorMuecKoi MpakTHKE BapUaHTHI
JICKIUH, X AUJAKTUICCKUE U BOCIUTHIBAIOIINE BOZMOXKHOCTH, a TAKXKE UX MECTO B CTPYKTYpE Mpoliecca 00yueHHs.

11. IIpu mpoBeneHNH aTTECTAIlNH CTYEHTOB BaKHO BCErJa MOMHHTH, YTO CHCTEMATHYHOCTh, 00BEKTUBHOCTD, apTYMEHTH-
POBaHHOCTD — TJIAaBHBIC TIPUHIIUITEI, HA KOTOPBIX OCHOBAHBI KOHTPOIb U OIEHKA 3HAHWU CTYICHTOB. 3HAHUE KPUTEPUEB OLCHKH 3HA-
HU 0053aTETHHO JUIS TIPETIOIaBaTes U CTYACHTA.

Opranu3anus J1aGopaTopHOro NPaKTHKyMa

OcBoeHHe CTYAEHTOM JIaDOpaTOPHOTO MPAKTHKyMa — HEOOXOANMasi COCTaBHAsI 4acTh PabOTHI CTyAeHTa P OCBOCHHUH JIHC-
IUIUIMHBL. KaXIblil CTYIeHT 3a OJJMH CeMeCTp JOJDKEH BBIIOJIHHUTH [0 WHIMBUIyaIbHOMY Ipaduky 4 1abopaTopHBIX paboThI, yKa-
3aHHBIX B «MapLIPYTHOM) JINCTE. MapIIPyTHBIH JIUCT COCTABIISIET JIEKTOP NOTOKA. MapIpyTHBIH JIUCT BBIIASTCS CTYACHTY 32 HEJEII0
JI0 Havasa 1abopaTOPHOTo MPAKTUKYMA.

Bce cTyneHTsI epe/; HayauoM paboThl B 1a00paTOPUH IPOXOST HHCTPYKTAX IO TEXHUKe Oe3omacHocTH. Kaxplid cTyaeHT
B CIICIIHAITBEHOM XXypHAJIe CTABUT CBOIO TIOANHUCH O TOM, YTO OH MPOCIYIIall HHCTPYKTAX MO TEXHUKE 0€30IMacHOCTH paboTH B 1a00-
paTopHu 1 00s3yeTCsl BBIMONHSATE BCE MMyHKTH HHCTPYKIMH 110 TEXHUKE O€30MacHOCTH .

1. CTymeHTHI He IOMTYCKAIOTCs K padoTe B TaOOPaTOPHU B BEPXHEH OZEkK/IE M IPU OTCYTCTBUH OEJIOT0 Xaara.

2. CTyIeHT JOMyCKaeTcs K BBIMOJHEHUIO PabOThI TOJBKO IMOCIE <«JIOMYCKay, T.€. MPOBEPKU IMPEroiaBaTesieM TOTOBHOCTH
CTYZEHTA.

['OTOBHOCTB CTY/IEHTA K BBIMOJHEHHIO JIAOOPATOPHOMN PabOThl COCTOUT B CICAYIOLIEM:

a) MOArOTOBJIEHA TeKyIlas paboTa, MOArOTOBKA BKJIIOYAET: Ha3BaHHE PabOThI, TEOPETHUECKOE BBEJCHHE, CXEMY YCTAHOBKH,
paboune GopmyIsl 1 GOPMYITEI UIS pacdeTa MOTPENIHOCTEH; TepeueHb IPHOOPOB U IIPHHAUISKHOCTEH (TEXHHIECKHE XapaK-
TEPUCTHKH 3aIOTHSIIOTCS B JIaADOPAaTOpUH); IEpedeHb 3aaHUi U TaOIHIIBI IJIs 3aIHCH PE3yIbTaTOB U3MEPEHHH;

0) 3HaHME HKCIIEPHMEHTa ¥ TEOPHX JaHHOH pabOoTH B paMKaxX ONHCAHUS pabOTH B IMPAKTHKyMe M y4eOHHKe, yMeHne pabo-
TaTh ¢ IPHOOPaMH, yCTAHOBKaMH, 000pyJOBaHUEM;

B) 3HaHHE NPABUJI TEXHUKU OE30IIaCHOCTH TIpH padoTe ¢ mpubopaMu U 000pyI0BaHHEM, HCTIOIB3YEMbIM B JaHHOH paboTe.
3. CTyZAEHT He JIOITyCKaeTcsl K BBIIOJIHEHHIO PabOThI, €CIIH:

a) OTCYTCTBYET J1a0OpaTOPHBIH JKypHaJ (B KauecTBe Ja0OpaTOpHOro XypHalla CTYAEHT HCIIOIb3yeT OOIIy0 TeTpaab) WK He
IOJIrOTOBJIEH POTOKOII,

6) CTYACHT HC 3HACT TCOpHUU pa6OTI)I B paMKax TEOPETUYCCKOI'0O BBCACHUA B NMPAKTUKYME U HE NMPEACTABIACT, YTO U KaKUM
MCTOJOM OH 6y)1eT HU3MEPSATD;



OnHako X0 OKOHYAHHS JIAOOPATOPHOTO 3aHSATHS CTYACHT, HE ITOIYYMBIINH JIOMYCK, paboTaeT B 1a00paTOpUH, yCTPaHss J0-
MyIIeHHbIe He0paOOTKH.

4. CtyneHTaM, MpOITYCTUBIIUM 3aHATHS 1O YBa)KUTENbHBIM MPHUYMHAM (MMEETCsl IOMYyCK M3 IeKaHaTa), MPeJOCTaBIISETCS
BO3MOKHOCTh €€ BBINIOJHEHUS BO BpeMs yKa3aHHOE BEAYIIUM INpenoaaBareneM. CTyaeHTaM, MPOMyCTUBIINUM 3aHATHS 110 HEYBaXKH-
TENBHBIM NIPUYMHAM, IPEIOCTABIAETCS BO3ZMOXKHOCTD €€ BBINOJIHEHHUS B 3a4ETHYIO HEJIETIO Ha «IyOJIepCKOM» 3aHITHH BO BpeMs yKa-
3aHHOE BeIylMM npenojaBareneM. CTyIeHThI, HyKJAOIUecs B JONOJHUTEILHON MOJrOTOBKE, MOT'YT BOCIIOJIB30BATLCS YCIyraMu
IlenTpa nonosHUTETEHOTO 00pa30BaHuUs U MPO(eCCHOHATEHON MOATOTOBKH.

5. B Teuenne OJHOI'O 3aHATHSA, KaK IIPaBUJIO, JOITYCKA€TCA BBIIIOJHECHUE HE Oonee O,Z[HOI71 na60paT0pH0171 pa6OTBI.

6. He JOITYCKa€TCa COBMECTHas pa60Ta 2-X ¥ OOJIBIIErO YHCIIa CTYACHTOB 3a OZ[HOﬁ yCTaHOBKOﬁ, €CJIM 3TO HE MPEAYCMOTpE-
HO METOJUYCCKUMHU YKA3aHUSAMU K BBIITOJITHEHUIO JTaHHOM paGOTbI.

7. Ha TUTynBbHOM JHCTE 1a00paTOPHOTO KypHada HO/DKHBI OBITH YKa3aHbl (JaMHIIMA U MHULUAIBI CTYIEHTa, KOA y4eOHOM
rpynnbl. OdopmileHHe KaxI0i paboThl HAaYMHACTCS ¢ HOBOU cTpaHHIbl. CXeMbl ¥ rpa)MKU BBINONHIIOTCS KapaHJalloM, BCE 3allHCH
JeTaloTCs PYUKOH, sl TpadMKOB UCTIOIB3YeTCS MUJIMMETPOBasi Oymara, MJIH OHHU BBITIOJIHSIOTCS C HCHOJNB30BaHUEM KOMITBIOTEPA;
rpaduKy BKIEUBAIOTCS B Ja0OpaTOPHEIHA >XypHas. Ha pacyeTHBIX cTpaHMIAX JOJDKHBI 00s3aTeNIbHO MPUCYTCTBOBAThH pabdoune ¢op-
MyJIbI C IOJCTAHOBKOM pe3y/bTaToOB NPsIMBIX U3MEPEHUI U KOHCTAHT B OJHOM cucteMe eauHull. Ha 3THX e cTpaHUIaxX NPOU3BOIUT-
cst pacuet norpemHoctei. OdopmileHHe paboTH 3aBepUIACTCS HAMMCAHUEM BBIBOIOB.

B BBIBOZaX JTOIDKHBI COAEPIKATHCS OTBETHI Ha CIISYIOIINE BOIPOCHL:
a) YTO ¥ KaKUM METOJIOM H3MEPSIOCh,
0) IpHu KaKUX yCIOBUSX;
6) pe3ynbTaThl ¢ aOCOMIOTHOI M OTHOCHTEIBHOM MOIPEIHOCTIMY; aHAIN3 PE3yJIbTaTOB M IOTPELIHOCTEH.
8. [IpueM «3amuTe» o 1abopaTtopHOii paboTe 3aKIII0YaeTCs B IIPOBEPKE:
a) pe3yJIbTaToB paboThI,
0) 1OCTOBEPHOCTH PacyeTOB U HX COOTBETCTBUS U3MEPEHUSM,
B) PaBWIEHOCTH MTOCTPOCHUS IpaduKoB,
) ohopMIIeHHS pabOTHI U BEIBOJIOB.

BrmmonHenHas paboTa oTMedaeTcsl B XKypHaue CTy[AEHTA MOJNHUCHIO MperogaBaTels U MPOCTaHOBKOHM aaTel. Pabora cumraercs 3a-
YTEHHOH, €CIIM Ha CTPAaHUIE, TAE HAYMHAETCS €€ OMHMCAHHE, UMEeTCs 3 IOJMUCH IPEeIoJaBaTelsl: 3a «IOIYCK», «BBIIOIHEHUE» H
«3amuTay ¢ ykazaHueM Aatsl. [lociie BEIMTOTHEHNUS U 3alIUTHI BCeX JTaO0PaTOpHBIX paboT MpenoaBaTelb B )KypHalle CTyIeHTa JAeTaeT
3amuck: «Bce mabopaTopHbie paboTHI, PExyCMOTPEHHbBIE MapIIPyTHBIM JHCTOM, BBITIOIHEHB! U 3AIUIIECHBD, CTABUT HOANNCH U 1a-

Ty.
9. XypHan npernoasareist XpaHuTcs y 1labopaHTa TOi aboparopuu, B KOTOPOi 3Ta paboTa BhIMOJHsETCs. [IpaBuia BeACHUS Kyp-
HaJla mpernoiaBaTens.

1. B rpade xypHana yuera BBITOJHEHHBIX CTYISHTaMH J1a00paTOPHBIX paboT JeaeTcsi OTMETKa O BhinoyHeHun. Ecim paborta
«3aIIUIIEHAY, IeTaeTCsl OTMETKA O 3aIIUTE C YKa3aHHEM JaThl.

2. B ciy4yae OTCYTCTBHS CTY/ICHTa Ha JaDOpPAaTOPHOM 3aHATHH B )KypHAJIC y4eTa BBIIOJHEHHBIX CTYIEHTaMH JabOpaTOPHBIX
pabot numeTcs «<HO».

3. Oxo10 paboThI, MPOMYIIEHHOH M0 YBaXUTEIFHOMN MPHYHHE (JOMYCK U3 JEKaHATA), MTUIIETCS «yBY.
TIpaBuia paGoTHI IpenogaBareneil B 1ab0paTopuy B 3a4ETHYIO HEIIEIIO
1. K BBINONHEHUIO paboT JOMYCKAIOTCS CTYACHTHI, KOTOPBIM JIEKTOP MJIM BEAYIIHH IIPernoaaBaTellb MPeaoCTaBUII IOMYCK.

2. JIexxypHbIi IpenoaaBaTelb [ejlaeT OTMETKY O BBIMOJHEHUH JTa0OpaTOpHOU pabOThHI B )KypHAIe CTYACHTA U B )KypHAJe yue-
Ta BBINOJHEHHBIX CTYJCHTaMH JIaDOpPaTOPHBIX paboT.

C cornacus BEAYLIETO MNpenoaaBaTeiid CTyYACHT MOXET 3alllUTUTDH pa60Ty JACXKYPHOMY NPENOAABATEIIO, IPOBOAUBIIEMY 3aH -
THA. CTyHeHT, HEC yCHeBHII/Iﬁ BBIIIOJTHUTH pa60Ty Ha 3aHATHH, ONPUTTIAIIACTCA AJIs1 €€ BbIIIOJHCHU ITIOBTOPHO.

3. JJaboparopHble pabOTHI, BEIOIHEHHBIE B TEUSHHE CEMECTpPa, IIPHHIMAET TOT IIPEIo1aBaTelb, KOTOPHIA MPOBOIMI 3aHATHS
C TPYMIION B TeUSHUE ceMecTpa. B ciydae oTcyTCTBUS 1O yBaXKUTEIBHON IIPUYHNHE 3TOTO MIPEOIaBaTeNsl Ha 3aUeTHOH Heene,
3a4eT 1o JabopaTopuy NpHHUMaET JeKTop. [Ipy oTcyTcTBHNM NIeKTOpa — 3aB. Kadeapoil.

4. Bo BpeMs mpoBeeHHs J1abOpaTOPHBIX paboT y4eOHO-BCIIOMOTAaTEeNIbHBIN MEepCOHAN 1abopaTopuu paboTaeT 1o pyKOBOI-
CTBOM BEIYIIMX 3aHATHUI MpenojaaBateneil U 3aB. 1a00paTOPUSIMU.

11.7. Meroanveckne yka3aHus A5 CTYJACHTOB

ITo moaroToBKeE K JIEKIMOHHBIM 3aHSITHSAM



M3yuenne nmUCHMIUIMHBI TpeOyeT CHUCTEMATHYEeCKOTO U IIOCIEIOBAaTCIbHOTO HAKOIUICHUS TEOPCTUYCCKUX 3HAHUIA,
CJIEI0BATENBHO, IPOITYCKU OTAEJIBHBIX TEM HE MO3BOJIIOT IITyOOKO OCBOUTH IpeamMeT. CTyaeHTaM He00X0aAuMO:

1. mepen KaXkaoM JeKLHel MpocMaTpUBaTh pabodyto MPOTPaMMy JUCIUILTHHBL,
2. mepen cuenyromei Jeknueil Heo0X0IMMO MPOCMOTPETh O KOHCIEKTY MaTeprall IpeablayIeH.

IIpu 3arpygHeHMSX B BOCHPHATHM MaTepHaia cilefyeT OOpaTUThCs K OCHOBHBIM JIMTEpATypHbIM HCTOYHHMKaM. Ecmu
pazo0paTbesl B MaTepualie He YAaJIoCh, HEOOXOANMO 0OpaTUTHCS K JISKTOPY HIJIM K IPEroJaBaTeNio Ha MPAaKTHIEeCKUX 3aHATHAX. He
OCTaBJINTE «OEJBIX MATEH» B OCBOCHHH MaTepHaa!

ITo noaroroBke K J1a00paTOPHOMY IPAKTUKYMY

1. OcBoeHne cTyneHTOM JIaDOPAaTOPHOTO NMpaKTHKyMa — HeoOXOIUMasi COCTaBHAsI 4acTh PabOTHI CTYJAeHTa MPU OCBOCHHUH
kypca PPC. Kaxxaplil CTyIeHT 3a OJJMH CeMeCTp JODKEH BBIIOIHUTH 10 WHAUBHIYalbHOMY rpaduky 4 (eciiu CrenraabHO He OTOBO-
peHO) 1abopaTOPHBIX PabOT, YKAa3aHHBIX B «MapHIpyTHOM» JHcTe. ['paduk paboT CTyneHT morydyaeT 3a HeleNo 10 Havyana jJabopa-
TOPHOTO NMPAKTUKYMa.

2. Kaxxzplii cTyAeHT mepe] HadajoM CeMecTpa IoJIydaeT MOJIHBIH KOMILIEKT JIUTEPaTyphl - Ha0Op y4eOHBIX MOcoOuil, B KO-
TOPBIX TIOMEIIEHBI ONUCAHMS JIA00PaTOPHBIX padboT. MHCTpyKInY 1Mo 1ab0paTOpHBEIM paboTaM, OTCYTCTBYIOIIMM B YI€OHBIX OCOOH-
SIX, IMEIOTCSI B YMTAJIBHOM 3aJle OMOINOTEKE U B COOTBETCTBYIOLIEH J1abopaTopuu Ha Kadeape M KaXKIbli CTYJEHT MOXET HOIYyYHTh
ee BO BPEMEHHOE Nojb30BaHue. OnucaHue Kaxmaol J1abopaTopHOH pabOThI COAEPXKUT JOCTATOYHO IPOPAOOTaHHOE TEOPETHYECKOE
BBEJICHNE, OCHOBHBIC pacdyeTHbIe GopMyssl U GOpMyIBl pacueTa MOTPENIHOCTH, MOAPOOHOE ONHCAaHHE JTa0OpaTOPHOH YCTaHOBKH,
CLICHapHil MPOBEJICHUS JIAO0PaTOPHOH PabOThI, BUABI TAONHI, IJIsi BHECEHHS B HUX PE3yJIbTATOB M3MEPEHHUIA, KOHTPOJIbHBIC BOIIPOCHI,
JAIOIIHE CTYIEHTY BO3MOXHOCTb OCYIIECTBUTH CAMOKOHTPOJIb YPOBHS CBOCH MOATOTOBKH K padoTe.

3. CTyIeHT JOMyCKaeTcsi K BBIMOJHEHHIO PabOThI TOJIBKO MOCIE «IOIMyCKay, T.€. MPOBEPKHU IMPENoaaBarelieM TOTOBHOCTH
cTyneHTa. ' 0TOBHOCTH CTY/ICHTA K BBIMOJIHCHHIO J1a00paTOPHO paboThl COCTOUT B CIICAYIOLIEM:

a) B )KypHaJe (B KaueCTBE XypHaJla MCIOJIb3yeTCsl 00LIasi TeTpajib) HMEETCsl OIMCaHKe TeKymieil 1abopaTopHOil paboThI:
Ha3BaHHe paboThI, TECOPETHYECKOE BBEICHIE, CXEMa YCTaHOBKHU, paGoune GopMyIibl U (OpMyJIbl Ul pacdeTa MOrpelHOCTei; nepe-
YeHb MPUOOPOB M MPHUHAICKHOCTEH (TEXHUUCCKHE XapaKTePUCTUKH 3aIlONHSAIOTCS B JIA0OPATOPUHN); TIepeUCHb 3a1aHUi U TaOIHIbI
JUISL 3QITUCH PE3YJIbTATOB M3MEPCHUIA;

0) 3HaHME HKCIICPHMEHTA U TEOPHH JaHHOH pabOTHl B paMKaX ONMMCaHMs pAabOTHI B IPaKTHKyMe U yaeOHHKe, yMeHHue pado-
TaTh ¢ IPHOOPaMH, yCTAaHOBKaMH, 000pyJOBaHUEM;

B) 3HAHHUE MIPABWJI TEXHUKU O€30MaCHOCTH MPH padoTe ¢ mprubopaMu u 000pyIOBaHKUEM, UCIIONB3yEMBIM B JaHHOU padorTe.
CTyZeHT He JIOMYCKaeTCsl K BBIOJIHEHUIO PaOOThI, €CITH:
a) OTCYTCTBYeT JIaAOOPaTOPHBIH JKypHAJI MIIH HE TTOJTOTOBIEH IIPOTOKOI,

0) CTyZIeHT He 3HaeT TEOPHH PAOOTHI B paMKaxX TEOPETHUECKOTO BBEICHUS B MPAKTHKYME U HE NMPEACTABISET, YTO M KaKUM
METOJIOM OH OYZIeT U3MepSTh;

B) OTCYTCTBYET OeJblif Xanar.

OnHaKo 0 OKOHYAHUsI JaOOPaTOPHOTO 3aHATHS CTYACHT, HE MOJYUUBIINN JOIMYCK, paboTaeT B 1abopaTopHu, yCTPaHsIsl AOMyIICHHbIE
HelopabOoTKH.

4. CryzneHTaM, NMPOITYCTHBIINM 3aHITHS 110 yBAKUTEIBHBIM IPHIMHAM (MMEeTCs IOIYCK U3 JeKaHaTa), MPeJoCTaBIIsSeTCs
BO3MOYKHOCTH €€ BBIITOJTHEHHS! BO BpeMsl yKa3aHHOE BEAYIIUM InpenopaBareneM. CTyaeHTaM, MPOIyCTHBIINM 3aHATHS 110 HEYBAKH-
TENBHBIM MPUYMHAM, MPEIOCTABISAETCS BO3MOXHOCTD €€ BBHITONHEHHS B 3a4ETHYIO HEAENIO Ha «ITyOIIepCKOM» 3aHATHH BO BPEM,
YKa3aHHOE BEJYIHM TPENOAaBaTeNIeEM.

5. B TeueHne 0THOTO 3aHATHS AOITYCKAaeTCsl BEIOTHEHNE HEe 0ojiee 0JJHO 1a00paTOpHOit paboTHI.

6. He nomyckaercst coBMecTHas padoTa 2-X U OOJIBILIErO YKCia CTYICHTOB 32 OJJHON YCTAaHOBKOM, €CIIH 3TO HE NPELyCMOT-
PEHO METOANYECKUMH YKa3aHUSIMH K BBIIIOJIHEHUIO JaHHOH paboTHI.

8. Ha TutynpHOM JtcTe J1aDOPAaTOPHOTO XKypHaNa JOJDKHBI OBITh YKa3aHbl (haMUIIUSI U MHULMAIBI CTYACHTA, KO y4eOHOH
rpynmnsl. OdopmiieHne Kaxaoi paboThl HAYWHASTCS C HOBOM cTpaHuIbl. CXeMbl U TpadMKH BHIMOIHIIOTCS KapaHAaIlIoM, BCE 3aIHCH
JIeTIAl0TCsl PYYKOM, [UIsl Tpad)MKOB UCIOJIBb3YETCS MUJUTMMETPOBasi Oymara, MM OHH BBINMOJHSIOTCS C MCIIOJIb30BAaHUEM KOMITBIOTEPA;
rpaduKy BKIEHBAIOTCS B J1abopaTopHbli xypHal. IIpu odopmieHnn paboThl HEOOXOANMO BBIIEISITH CTPAaHMIBI I pacyeToB. Ha
pacUeTHBIX CTPAHUIAX JOJDKHBI 00s13aTENbHO TIPUCYTCTBOBATH paboure (GOpMyIIbI C IOCTAHOBKOM PEe3yIbTAaTOB MPSIMBIX H3MEPEHUT
1 (U3UYECKUX KOHCTAHT B OJTHOU cUcTeMe equHUIl. Ha 3THX ke cTpaHHIaX MpOM3BOAMTCS pacueT morpenrocreil. Odopmienne pa-
GOTHI 3aBEpIIAETCS] HAIIMCAHMEM BBIBOJIOB. B BBIBO/IaX [TOJDKHBI COIEPKATHCSA OTBETHI Ha CIIEAYIOIIHE BOTIPOCHL:

a) YTO U KaKUM METOJIOM U3MEpPSIIOCh,

0) MpH KaKKX yCIOBUSIX;

6) pe3ynbTaThl ¢ aOCOTIOTHON U OTHOCHTENBHOH MOTPEIHOCTIMI; aHAIN3 PE3y/IbTaTOB H IOTPELIHOCTEH.
[TpreM «3amuThi» 1Mo 1abopaTopHOil paboTe 3aKITI0YaeTCsl B IPOBEPKE:

a) pe3yJIbTaToB paboTHL,

6) JAOCTOBEPHOCTHU PACUCTOB U UX COOTBETCTBUS USMEPCHUAM,



B) IIPAaBHJIBHOCTHU ITOCTPOCHHUS rpaduKoB,
T) oopMIIeHUS pabOTHI U BEIBOJIOB.

Pabota cunraercs 33‘{TeHH0171, €CJIM Ha CTPpaHUIIC, I'I€ HAYMHACTCA €€ ONNMCaHUuEe, UMEECTCA 3 moamnucH npenojaBaTeiid: 3a «10-
IIYCK», «BBIIIOJITHCHUE» U «3alIUTYy» C YKa3aHUEM OAaThbI.

ITo pabore ¢ inTepaTypoii

B paGoueit mporpaMme IUCIMIUIMHBI HPEJICTaBICH CIHCOK OCHOBHOHW M JIONOJIHUTENBHOH JHTEPAaTYpHl — 3TO yYEOHHKH,
y4eOHO-METOMIeCKe MOCOOUsT WM yKa3aHUs. JONMOJHUTEeNbHAs JUTeparypa — y4eOHWKH, MOHOrpaduy, COOPHMKH HaydHBIX
TPYZOB, XKypHaJIbHbIC U ra3€THBIC CTaThU, Pa3IUYHbIEC CIIPABOYHUKY, SHIUKIONEANH, FIHTepHET-pecypChl.

JIroGast popma caMOCTOSITETLHONW paboTHI CTy/eHTa (TIOATOTOBKA K CEMHHAPCKOMY 3aHATHIO, IOKJIaAy W T.II.) HAYMHAETCS C
M3yYeHHs] COOTBETCTBYIOIIEH JIMTEpaTyphl Kak B OMOIMOTEKe / 3JIEKTPOHHO-OMONMOTEYHOH cucreme, Tak W aoma. M3ydenue
YKa3aHHBIX HCTOYHUKOB pacIINpseT TPaHMIIb] TOHIMaHUS peMeTa JUCIUILIHHEL.

TIpu paboTe ¢ IuTEepaTypoii BEIAEIAIOTCS CIEAYIONMe BUbI 3anuceil. KOHCIIeKT — KpaTKas cxeMaTH4ecKas 3allich OCHOBHOTO
comepXaHus HaydyHOH paOoTel. Llenmpro sBIsieTcs He IepennChIBaHWE IIPOM3BEICHUS, a BBIBICHHE €r0 JIOTUKH, CHCTEMEI
JIOKa3aTeNIbCTB, OCHOBHBIX BEIBOJIOB. XOPOIIMH KOHCIEKT JOJDKEH COUeTaTh IOJHOTY H3JIOXKEHHS ¢ KpaTKocThlo. {urata — ToyHOE
BOCIIPOM3BEJCHIE TEKCTa. 3aKIIodaeTcss B KaBBIUKMA. TOYHO yKa3bIBaeTCs CTPAaHHWIA MCTOYHHKA. Te3UCHl — KOHIEHTPHPOBAHHOE
M3JI0KEHHE OCHOBHBIX IOJOKEHUH IMPOYNTAHHOTO MaTepuaia. AHHOTalUs — OYeHb KpaTKOoe M3JI0KEHHE COAEpIKaHHs IPOUNTAHHON
paboTel. Pe3rome — Hanboee oOmmure BEIBOABI U TIONOKEHHS PaOOTHI, €€ KOHIENTYaIbHBIC HTOTH.

11.9. OcoGenHoCTH OpraHu3anuu 00pa3oBaTeJbLHOr0 Mpolecca A HHBAJIU/I0B U JHUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3I0POBbSI

[Tpodeccopcko-npenoiaBaTebCKHi COCTaB 3HAKOMHTCS C TCHXOJIOTO-(H3HOJIOTHYECKUMHE OCOOCHHOCTSIMU
06yqa101111/1xc;1 HWHBAJINAOB M JIMI C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3A0POBbs, MHAWBUAYAJIbHBIMU HpOorpaMmaMu
peabunuTanyy HHBaIUIOB (IpH HAM4IuK). [Ipr HEOOXOANMOCTH OCYIIECTBIISETCS TOTOIHUTEIbHAS TOAEPIKKA TPETIO-
JIaBaHUsI TICHXOJIOTAMH, COLUATIbHBIMU paOOTHUKAMH, TIPOLICAIINMH ITOJrOTOBKY aCCHCTEHTAMH.

[Ipeanomnaraercst ICIONB30BATh COIMANBHO-AKTHBHBIE U pe(IeKCHBHBIE METOBI 00YIEHUS, TEXHOJIOTHH COIIHU-
OKYJIbTYPHOH peaOMIINTAINH C IIEeTbI0 OKa3aHUs IIOMOIIM B YCTAHOBJICHHN TOJHOLEHHBIX MEKIMIHOCTHBIX OTHOIICHUI
C APYTUMH CTYJECHTaMH, CO31aHIH KOM(OPTHOTO MCHXOIOTHYECKOT0 KIMMaTa B cTyAeH4Yeckor rpymme. [Toxbop u pas-
paboTKka y4eOHBIX MaTepuagoB MPOU3BOIATCSA C YUETOM NPEAOCTABICHHUSA MaTepHala B PasIMYHBIX (opmax: aynuaib-
HOﬁ, BHSyaJ’ILHOﬁ, C UCIIOJIb30BAHUEM CTICHHUAIBbHBIX TCXHUYCCKUX CPCACTB U I/IH(I)OpMaHI/IOHHbIX CHUCTEM.

OcBoenne mucnuiuMHbl JunamMu ¢ OB3 ocymiecTBiIsieTcss ¢ MCHOIB30BAaHUEM CPEICTB OOy4eHHUs 0oO0mero u
CHELHUaJIbHOTO Ha3HAuUeHHs (TIEPCOHATLHOTO U KOJUIEKTUBHOTO UCIIOJb30BAHM).

s crynentoB ¢ OB3 npenycmarpuBaercst toctynHas (opma MpeaocTaBiIeH s 3a[aHUi OLIEHOYHBIX CPEJICTB,
a IMEHHO:

e B IICYATHOH WJIH 3JIEKTPOHHOHN opme (ISt ULl C HapyIISHUSIMH OTIOPHO-/IBUTaTEIFHOTO allapara);
e B reyaTHOH (hOpMe MM IIEKTPOHHOH (OpMe C yBEINUEHHBIM MPUPTOM U KOHTPACTHOCTBIO (VIS JIMI[ C Hapy-

HICHUSIMH CIIyXa, pe4H, 3pEHUs);

®  METOJOM YTEHHs aCCUCTEHTOM 3aJaHMs BCIyX (IS UL C HApYIICHUSIMH 3PEHNS).

JlabopaTopHbIie PabOThI BBITOJIHSIIOTCS METOOM BBIYHCIMTEILHOTO SKCIICPUMEHTA.

CryzneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYHMBACTCS BPEMsI HA MOJI'OTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. JlJIst
TaKUX CTYZEHTOB IIPeyCMaTpUBAaETCs JOCTYIHAs (hopMa MPeOCTaBICHHS OTBETOB Ha 3aaHMs, 8 UMEHHO:

® THCHbMEHHO Ha Oymare win HaOOpOM OTBETOB Ha KOMIbBIOTEpE (IS JIUI] C HAPYIIEHUSMU CIIyXa, peun);
e  BBHIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB NPU TECTUPOBAHHMH C UCIIOJIB30BAHMEM YCIIYT aCCHCTEeHTa (JUIs JInIY

C HapyUICHUSIMHA ONOPHO-ABHUIaTENILHOTO aMIapaTa);

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

[Ipn HEeoOxoaAMMOCTH It 00YYAIOIIMXCSl C MHBAIMAHOCTBIO TPOIEypa OLEHUBAHHS PE3yJIbTaTOB 00yUeHHs

MOXET NMPOBOJNTHLCS B HECKOJIBKO JTAIOB.

12. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHBI

MNHubopmMannoHHyI0 MONAEPKKY OCBOEHHS INUCHUIUIMHBI OCYyHIeCTBIsieT OnOnmmorexka MHCTHTYTa, KOTOpas
obecrieunBaeT 00yJaONINXCSI OCHOBHON y4e0OHOH, ydeOHO-METOAMYECKONH U HAYIHOH JTUTEpaTypoii, HEOOXOIUMOH IS
opraHuzaiuy 00pa3oBaTeIbHOTO Mpoiiecca mo aucrummuimae. O6mmii 06bemM MHOTOOTpacieBoro Gouma Ha 01.03.2021 r
cocrasisiet Oonee 405 000 3k3.

BubnuoTteka pacrnonaraet yueOHOH, yueOHO-METOJMYECKOH 1 HAYYHO-TEXHUUECKOH JIUTEpaTypoii B hopme me-
YATHBIX U JJIEKTPOHHBIX U3IaHUH, a TAK)Ke BKIFOYACT O(UIHATBHEIC, CIIPAaBOYHO-OHOIHOrpaduIecKue, CreHaIn3upo-
BaHHbBIC OTEUCCTBEHHBIC U 3apyOe)KHbIC MMEPHOANICCKIE M HHPOPMAMOHHBIC H3IaHus. bubmroTeka odecneynBaer 10-



CTYI K Npo(hecCHOHAILHEIM 0a3aM JaHHBIX, HHPOPMALOHHBIM, CIIPAaBOYHBIM M IIOMCKOBBIM CHCTEMAaM.
Kaxnprii oOygaromiuiicss o0ecriedeH CBOOOTHBIM JTOCTYIIOM U3 JIO0O0H TOYKH, B KOTOPOW MMEETCsT TOCTYI K ce-
i MHTEpHET U K 31eKTpoHHO-0nbmmoTteunoi cucteme (ObC) MHCcTHTYTAa M YHIBEpCHTETa, KOTOpask COACPIKUT PasziImy-
HbIe M3JaHUS [0 OCHOBHBIM H3y4aeMbIM IVCLHMIUIMHAM M c(OPMHPOBAaHA IO COIVIACOBAHHIO C HMPaBOOOIANATENIMU
yae0HOI 1 ya4eOHO-MEeTOANIECKOMN TUTEPATYPHL.
[NonHbI epedeHs MEKTPOHHBIX HHPOPMAMOHHBIX PECYPCOB, HCHONIB3YEMbIX B Iporecce 00ydeHus, Ipe -
CTaBJIEH B OCHOBHOW 00pa30BaTeNbHON IIPOrpaMme.

12.1. IlepeyeHb OCHOBHOM U AONOJHUTEILHON JUTEPATYPHbI, HOOX0AMMOIi IJIs1 OCBOCHHS THC-
HMITHHBI

a) OCHOBHAasl JIUTepaTypa

OcHOBHas JTEpaTypa Pexxum noctyna OobecreueHHOCTh

[la6atuna T.U., T'onyber A.M. HaHoxuMus 1 HaHOMA-

OBC «Jlanp»
Tepuanbl: yuebHoe nocobue. Jlans. 2014. 63 c. https://e.lanbook.com/book/58569#book _name Jla
[anexTponHEI pecypc] Jara nocryna 07.06.2021
Tlonmy6una E.H., Kuzum H.®. IIpaktukym u 3agaqank
o HaHoxumuu. Tyna: AxBapuyc. 2018. 128 c. bubmmorexa HU PXTY Jla
0) AONOJIHUTEIbHASA JIUTepaTypa
I{OHOJ’IHHTCHBH&H JiaTeparypa Pexxum JAoCTyIa O0ecIieueHHOCTh

I'yceB A.W. HanOMaTepuabl, HAHOCTPYKTYPBL, HAHO-
texHonoruu [ Tekcr] / A.M.I'yces. - 2-¢ uzn., uemp. . -
M. : DUSMATIIUT, 2009. - 414 c. : wn. - bubnuorp. B Bbu6morexa HU PXTY Ha
KoHIe r1aB. - [IpenM. ykas.: c. 406-414. - ISBN 978-5-
9221-0582-8 (B mep.)
[yn Y., Oysuc ®@. Hanotexnonoruu. — M.: TexHoche-
pa, 2009. — 336 c.

bubanorexa HU PXTY Ha

12.2. PexoMeHayeMble HCTOYHMKH HAYYHO-TEeXHUYECKOIl NHpoOpManuu

[Ipe3eHTanmu K JIEKIUIM
MeToaudyecKe PeKOMEHIAIMH 10 BHITOJHCHHIO JTa00PaTOPHBIX padoT.

Hay4Ho-TexHnYeCcKye )XypHAIIbI:

«Kypnan pusnaeckoit xumum» [ISSN 0044-4537

«Kypnan npuxinagHoi xumumn» ISSN 0044-4618

Kypnan «Poccuiickue HanoTexHosorun» ISSN 1992-7223
Kypuan «Hanounnyctpusi» ISSN 1993-8578

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

12.3. UudopmannonHbie 1 HHGOPMALMOHHO-00pa30BaTe/IbHbIE Pecypchl

IIpn ocBoeHMM IMCHUILIMHBI CTYAEHTHI JOJDKHBI HCIIOJIB30BAaTh MH()OPMAlMOHHBIE M HWH(OPMAIMOHHO-
00pazoBaTeNbHBIE PECYPCHI CIEIYIOIINX IIOPTAIOB M CAalTOB:

Ilpu OCBOGHWM IUCLUILIMHBI CTYACHTHI JOJDKHBI HCIOJIB30BaTh WH(OpMALMOHHBIE ¥ HH(POPMAIMOHHO-
00pazoBaTesbHbIE PECYPCHI CIEIYIOIINX TIOPTAIOB U CAlTOB:
1. Cucrtema ¢enepaibHbIX 00pa3oBaTeIbHBIX MOPTaIoB. CrcTeMa OTKPBITOro 006pazoBaHus. KOHCATTHHT OBBIH
neatp MOC OO P® [DnekrponHHsIii pecype] — Pexxum goctyma: http://www.openet.ru (nata obpamenus: 11.07.2021).
2. HNHpopManmoHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B 00pa3oBannu. Cructema QenepanbHbIX 00pa3oBaTeb-
HBIX TIOPTANIOB [DNeKTpoHHBIN pecypc] — Pexxum moctyna: http://www.ict.edu.ru/ (gara obpamenus: 11.07.2021).
3. Wndopmanmonnas cucrema «EamHoe OkHO jgoctyma K oOpasoBarenbHbIM  pecypcam». URL:
http://window.edu.ru/ (nara obpamenwus: 11.07.2021).

Kagenpa dynnamentanshast xumust https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht (nara o6pa-



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

menwnst: 11.07.2021).

bubnnoreka HU PXTY mum. JI.1. Menneneena https://www.nirhtu.ru/administration/library/elibrary.html (mzara
obpamenns: 11.07.2021).

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

[Ipu peanmuzanuu 00pa30BaTEIBLHOIO MPOIIECCa HCIONIB3YIOTCS CISAYIONINE CPEACTBA 00CCICUCHUS
OCBOEHUSI AUCHUIIINHBL:
- KOMIIBIOTEPHBIC TIPE3CHTAIINN HHTEPAKTUBHBIX JCKINH (00IIee YHUCIIOo CmaimoB - 115);
- 0aHK TECTOBBIX 3aJ[@HHUI JIJI1 HITOIOBOTO KOHTPOJISI OCBOSHUS TUCIUILIMHEI (00IIIee YUCIo BOIPocoB - 50).
- METOIMYECKHUE YKa3aHUS JJIS BRITOJHEHHUS JJAOOPATOPHBIX PadoT.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cooTBeTcTBUM ¢ y4eOHBIM IUIAHOM 3aHATHA 10 JUCUUIUIMHE «OCHO8bI Hanoxumuuy» NpoBonsiTcs B hopme
ayJAMTOPHBIX, TJAOOPATOPHBIX 3aHATHH U CAMOCTOSITEJILHOM paboThl 00y4aronerocs.

VYueOHble ayAUTOPHUH JIsl IPOBECHUSI 3aHATHH JICKIIMOHHOTO THIIA, 3aHATUI CEMUHAPCKOTO THIA, TPYIIIOBBIX
Y MHIMBHUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJS U MPOMEXYTOUHOH aTTecTalny, a TaKkKe MOMELICHUs IS ca-
MOCTOSITEEHONH PabOThl 0OydaromIuXcs, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHHKOHW C BO3MOKHOCTBIO MOAKIIOUCHHS K
cetn «/HTEpHET» M 0OECIEUCHHBIE TOCTYIIOM B 3JICKTPOHHYIO MH(POPMAIMOHHO-00pa3oBaTenbHyo cpeny MHcTuryTa,
MOMEIICHUS UIsl XPAaHEHUsI ¥ TPOQIIAKTHIECKOT0 00CIyKUBaHUs y4eOHOTO 000pyI0BaHUS

HauMeHoBaHHUE ClIEIMAIBHBIX TIOMEILIE-
HHUHI ¥ IOMEIIEHUHN ISl CAMOCTOSITENb-
HOU paboThI

OCHAaIIEHHOCTD CIIEHHAJILHBIX ITOMEIIEHUH U ITOMEIEHUM JIJIs
CaMOCTOSATEIbHON paboThI

HpHCHOCOGHeHHOCTB IIoMe-
IIEHUH JJIs1 UCTIOIh30BaAHUS
HWHBAJIMAAMU U JIMIAMH C
OrpaHNMYCHHBIMHU BO3MOKHO-
CTSIMU 310POBbS

JlaGoparopus snextpoxumuu 479 (ctpo-
enue 13)

HU3KOYACTOTHBIX CUI'HAJIOB, Mara3uH COIPOTHBIIEHUH,
ocruntorpad, HOTEHIIHOMETP, KOMIIBIOTEp, AaTIUK
JUISL U3MEPEHUS TeMIIepaTyphbl

Jlexunonnas aynuropus 484 (crpoenue Y4eOHble CTOJIBI, CTYJIBS, JOCKA, MEJ MIPUCTIOCOOIICHO
13) IepeHocHas Ipe3eHTAallMOHHAsT TEXHUKA (TIOCTOSHHOE XpaHEHHE B

ayz. 470
Aynuropus AJs IPOBEICHUS 3aHATUI Y4eOHble CTOJIBI, CTYIIBS, JOCKA, MEJ MIPUCTIOCOOIICHO
cemuHapckoro Tumna. 484 (crpoenue 13) TlepenocHast Ipe3eHTAMOHHAS TeXHUKA (IIOCTOSIHHOE XPaHEHUE B

ayz. 470
AymuTopust ISt TPYNIIOBBIX M HHIUBHU- Y4eOHBIe CTONEI, CTYIbS, TOCKa, MEI TIPHCTIOCOOIIEHO
JlyaJbHBIX KOHCYIbTanui o0ydaromuxcs | IlepeHocHas mpe3eHTaMOHHAs TEXHUKA (IOCTOSHHOE XpaHEHUE B
484 (ctpoenue 13) ayn. 470
Aynmutopust I TEKYIEro KOHTPOJISI YV4eOHbIe CTOIBI, CTYIIBS, IOCKA, MEIT TIPHCTIOCOOIIEHO
IIPOMEXYTOUHOH arTectanuu 484 (ctpo- | IlepeHocHas mpe3eHTAalIOHHAs! TEXHUKA (IIOCTOSIHHOE XpaHEeHHE B
enne 13) ayn. 470
Aynmropnst aist camocTositenbHoi pabo- | ITK Pentium 1000MI' ¢ oneparuBHO# namsaTsio 512 Mo6aiiT n TIPHCTIOCOOIIEHO
ThI CTYJIeHTOB 484 (cTtpoeHue 13) MaMsTBIO Ha KECTKOM aucke 8 ['0aiT (1 mT.) C BO3SMOXKHOCTHIO

MIPOCMOTpA BUIEOMATEPHUAIIOB U MIPE3EHTALIUH.

Hoctyn B UaTepHeT, K OBC, 371eKTPOHHBIM 00pa30BaTeNbHBIM U

MHGOPMALMOHHBIM pecypcaM, 0a3e JTaHHBIX 3JEKTPOHHOTO KaTa-

nora HU PXTY, cucreme ynpapieHus y4eOHbIMH KypcaMu

Moodle, yqebHO-METOAMIECKUM MaTepHaaM.

INepeHocHas mpe3eHTAalMOHHAs TeXHUKA (IOCTOSHHOE XpaHEeHUE B

ayn. 470

IpunTep nasepHmIi

Ckanep

YcraHoBKa A7 ONpe/ieNieHNsT JaBIeHHUsI HAChIIIEHHOT0 apa MPUCIOCOOIEHO

JKHAKOCTH; BECHI aHAJIMTHIECKUE, BECHl TCXHUYECKHE.
Jlabopatopns (pM3AKO-XHMITIECKOTo 473 DOyYIMOCKOI, KPHOCKOTI, pedpakTomMeTp, TepMomeTp bekmana,
(cTpoerme 13)anaimsa Hacoc KamoBckoro, 6apomMerp, KOMIBIOTEP/HOYTOYK, AaTYUK

JULSL U3MEPEHHS TeMIIepaTypbl, POTOKOIOPUMETD,

CceKTpohOTOMETp

YCTaHOBKH IS HCCIIEOBAHUS KUHETHKU PEaKIui B IIPUCIOCOOIECHO
JlaGoparopus kunetuxu 471 (cTpoeHue pacTBOpax M B TBEPIIOi (ase,
13) MOJIIPUMETP, KaTeTOMETp, BOJsIHAs OaHs, TepMOCTAT.

Konnykromerp, pH-MeTp- MIJIIMBOIBTMETP, TEHEPATOP TIPHCTIOCOOIIEHO

IMomemmenue 1yist XpaHEHUS U POpHIIAK-
THYECKOTO 00CITY)KUBaHUS yueOHOTO
obopynoBanus 475 (ctpoenue 13)

VyeOHble CTOIBI, IKA(BI, CTYIbS, JOCKA
Cpenctsa (IprOOpHI, CTEHIbI), HEOOXOANMBIE IS IPOBEACHUS
PO HIAKTHIECKOr0 00CITy)KUBaHHS Y4eOHOT0 000PYIOBaHUS




13.1. Komnbiorepbl, HHGOPMANMOHHO-TEIEKOMMYHHKAIMOHHDbIE
NporpaMMHbIe M ayAHMOBU3YyaJIbHbIC CPEACTBA:
Hoyt6yx Acer Extensa 4230 Intel Celeron 2.2 I'Tu, 1,93 I'b O3Y ¢ BO3MOXHOCTBIO POCMOTPa BUACOMATEPUATIOB H
Npe3eHTalNi, C HEOTpaHWYEHHBIM A0cTyroM B MHTepHeT, k OBC, 2/1eKTpOHHBIM 00pa3oBaTesIbHBIM U HH(POPMAIHO H-
HBIM pecypcaMm, 6a3e JaHHBIX IEKTPOHHOTO KaTanora MHCTUTYTa, cucTeMe ympaBieHus ydyeOHbIME Kypcamu Moodle,

CE€TH, anmapaTHo-

y4eOHO-METOANYECKUM MaTepuaaM.
IIpoekrop Acer P 1265 (xapaktepuctuku 1 x DLP, 1024x768, 2400 ANSI M, F: 1.95 4 2.14 : 1, nammna 1x 180 BT)
Mmuoro¢dyakmonansHoe yeTpoiictBo Samsung 4200.

13.2. IIporpaMmmHoe o0ecniedeHne

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

HpOl"paMMHOC 066CHC‘I€HI/IC, o0ecreunBaeT BO3MOXKHOCTD IpoOCMOTpa MAaTE€pHaIOB Ha 3JICKTPOHHBIX HOCHUTEC-
JsIX, goctyn K nporpammaM MS Office, nporpaMme KOMIBIOTEPHOTO TeCTUpOBaHUs. SUnRav.

14. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUS JUCIUILJIMHBI

DopMbI U METO-

Haumenosanue OCHOBHBIE IOKA3aTEJIU OLeHKH Abl KOHTPOJIA U

pa3aeaoB OLCHKH

3uaem:

- CYLIECTBYIOLIME U NIEPCIEKTUBHBIE 00IaCTH IPUMEHEHHSI HAHOTEXHOJIOTUI M HaHOMATEePHAaIoB

- OCHOBHBIE HayYHO-TEXHUYECKUE MPOOIEMbl HAHOTEXHOIOTHH M NIEPCIICKTHBEI Pa3BUTHS JaHHOU (QyH-

JTaMEHTAJIbHOI 00J1acTH 3HAHUI

- OCHOBHBIE ITOHSATHUS O IPUPOJIE HAHOMATEPHAJIOB, X Kiacchu(ukauuu, ocooble pU3nUecKre U XumMuie- OreHKa 3a KOH-

CKHE CBOICTBa TPOJILHYIO PaboTy
Paszen 1. Ymeem: 3 Nel
Bresetne - OPUEHTHUPOBATHCS B COBPEMEHHOM JIUTEPAType U BECTH JUCKYCCHIO 10 HAHOXMMHHU ¥ HAHOTEXHOJIOTHU 3amura adopa-

- KIIacCU(UIMPOBATH PA3IMIHBIC THIIEI HAHOMAaTEPHAIOB

-MHTEPIPETHUPOBATh JaHHBIE JTUTEPATYPBI 10 HAHOTEXHOJIOTUSIM

Braoeem:

- HOHUMaTh MEXaHH3M BO3HHKHOBEHHS Pa3MEPHBIX (PU3HIECKUX ¥ XUMHIECKHX d()PeKTOB

- 6a30BO TEPMHUHOJIOTHEH, IPUMEHSIOIIEHCS B HAHOTEXHOJIOTHIX

- HaBBIKAMH TBOPYECKOTI'O 0000IIEHNUS TOTyYSHHBIX 3HAHUH, KOHKPETHOTO U O0BEKTUBHOTO H3T0XKEHUS
CBOMX 3HAaHHMI B MICHMEHHOH M YCTHOH (popme

TOPHBIX paboT
Hrorosoe tectu-
poBaHue

Pa3pen 2. Oco-

3naem:

- IPHHIMITHATIEHOE 3HaUeHNe HaHO-Pa3MepHOCTH Kak (akTopa, paaiKaabHO MEHSIONIEro (pr3iKo-
XUMHUYECKHE CBOWCTBA

- OCHOBHBIE MTOHSATHUS O MPUPOJIE HAHOMATEPHAJIOB, X Kiacchu(uKanuu, ocoobie pU3NIECKHe 1 XUMU4e-
CKHE CBOMCTBA

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

OreHka 3a KOH-

BerHocTH husH- XUMUYECKOH TEXHOJIOTUH TPONIBHYIO paboTy
KO-XMMHUECKHUX Vieen: Nel 3anprra
B3apMoeiicTeuii | - CPUCHTHPOBATECS B COBPEMEHHOI IUTEPATYPE U BECTH JUCKYCCHIO 110 HAHOXMMHHU ¥ HAHOTEXHOJIOTHU 11aGopaTOpHEIX
Ha HaHoMaciuTa- | - MPOTHO3MPOBATH YCTOHYNBOCTb U (PU3MKO-XUMHUYECKHE CBOMCTBA HAHOOGBEKTOB 1 HAHOMATEPHAIOB pabor
Gax -UHTEPIPETUPOBATD JaHHBIE JINTEPATYPHI IO HAHOTEXHOJIOTUSIM Hrorosoe rectu-
Braoeem: poBanue
- (yHmamMeHTanbHBIME 3HAHMSMH O crelu(uKe MOBEJCHUS BEIIECTBA B HAHOMETPOBOM DPa3sMEpPHOM
JMana3oHe
- HOHUMATb MEXaHH3M BO3HHKHOBEHHS Pa3MEPHBIX (PU3HIECKUX U XUMHUIECKHX 3()heKkToB
- HaBBIKAMH TBOPYECKOIO 00O00IIEHNS OIyYSHHBIX 3HAHUI, KOHKPETHOTO M 00BEKTUBHOTO H3I0KEHHUS
CBOMX 3HAaHHMHI B MICBMEHHOM M YCTHOH (opme
Pa3znean 3. Ka- Jnaem:

MUUIAPHOCTh U
CMayrBaHUEC B
HaHOCHUCTEMax

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

- OCHOBHBIE ITOHSATHS O IPHPOJIC HAHOMATEPHAJIOB, X KIACCH(UKALIMH, 0COObIe (PU3MIECKHE U XUMUYe-
CKHe CBOICTBa

Vmeem:

- OPHEHTHUPOBATBCS B COBPEMEHHOM JIMTEPATYpe U BECTH JUCKYCCHIO 10 HAHOXMMHUH U HAHOTEXHOJIOTHU
- IPOTHO3MPOBATh YCTOHYHBOCTD U (PU3MKO-XHMHUYECKHE CBOIICTBAa HAHOOOBEKTOB U HAHOMATEPHAJIOB
-MHTEPIPETHUPOBATh TAaHHBIE JTUTEPATYPhI IO HAHOTEXHOJIOTUSIM

Bnaoeem:

- (yHIaMEHTAJIbHBIMU 3HAHWSIMH O CIICHU(UKE MOBEJCHHs BEIIECTBA B HAHOMETPOBOM DPa3MEPHOM
nuarna3oHe

- HOHUMATh MEXaHH3M BO3HHKHOBEHHS Pa3MEPHBIX (PU3HIECKUX M XUMHIECKHX d()(PEKTOB

- HaBBIKAMH TBOPYECKOI'O 0OOOIICHNUS TOMYYESHHBIX 3HAHUH, KOHKPETHOTO H OOBEKTUBHOTO M3JIOKEHUS
CBOUWX 3HAaHWI B MUCbMEHHOM U YCTHO# (hopme

OreHka 3a KOH-
TPOJILHYIO PaboTy
Nel 3amqura na-
60paTOpHBIX
pabot
Hrorosoe Tectu-
poBaHnue
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Pa3nen 4. Meto-
bl TIOJTy4CHHS
HAHOYaCTHIl U

HAHOMATEePUAJIOB

3naem:

- OCHOBHBIE METO/Ibl CUHTE3a U aHaJIM3a HAHOMATEpHaJIoB

- OCHOBHBIE MIOHSATHUS O MPUPOJIE HAHOMATEPHAJIOB, UX KJIacCH(UKAIMK, 0COObIe (PU3NIECKHE U XUMUYE-
CKHUe CBOIcTBa

Vmeem:

- IPUMEHSATH NOJIydeHHBIE 3HAHUS IIPU CUHTE3€¢ HAaHOMAaTepHUaIoB

- OPUEHTHUPOBATHCS B COBPEMEHHOM JIMTEPAType U BECTH JUCKYCCHIO 10 HAHOXMMHHM ¥ HAHOTEXHOJIOTHU
-MHTEPIPETUPOBATh JJAHHBIE JIUTEPATYPbI IO HAHOTEXHOJIOTUSIM

Braoeem:

- o0umMMH ¥ ceu(pHISCKUMH METOAaMH aHaJIi3a HAHOMATepHAaIOB

- HaBBIKAMH TBOPYECKOr0 00OOLICHHUS MTOMYYCHHBIX 3HAHHUH, KOHKPETHOTO H OOBEKTUBHOTO M3JIOKEHHUS
CBOUWX 3HAaHUIi B MUCbMEHHOM U YCTHOI (hopme

OreHKa 3a KOH-
TPOJIBHYIO paboTy
Nel 3amiura ja-
60paTopHEIX
pabor
Hrorosoe tectu-
poBanue

3naem:
- OCHOBHBIE TIOHATHSI O MPUPOJIC HAHOMATEPHAIIOB, UX KJIACCU(UKALINU, 0COOBIE (PU3UUECKHE H XUMHYC-
CKHE CBOWCTBA

OrieHKa 3a KOH-

Pasien 5. Mero- Ymeem: 3 TPOJIBHYIO paboTy
e ——— OPHEHTHPOBATLCS B COBPEMEHHOI JIMTEPATYPE 1 BECTH JHMCKYCCHIO O HAHOXUMHUH 1 HAHOTEXHOJIOTHH Nel Baugura ia-
1 amanisa Hapo- | OPHEHTHPOBATLCS B METO/IAX HOJIYUEHHUS 1 HCCIIE/IOBAHHS HAHOCTPYKTYP: CKAHHPYIOLIEH TYHHEIbHOH 60paTopHEIX
cHeTen MHUKPOCKOIHH 1 CHEKTPOCKOITHU padot
-MHTEPIPETUPOBATH JAHHBIC JIUTEPATYPhI [0 HAHOTEXHOJIOT UM HUrorosoe TecTu-
Braoeem: poBaHue
- HaBbIKAMHM TBOPYECKOT0 0OOOIEHHUS MOITYyYEHHbIX 3HAaHUH, KOHKPETHOTO M OOBEKTUBHOIO M3JI0KEHHS
CBOUX 3HAHUI B MUCBMEHHOH U YCTHOI (hopme
3uaem:
- OCHOBHBIE TIOHATHSI O IPUPOJIE HAHOMATEPHAIIOB, UX KIACCU(UKALINU, 0COOBIC (PU3UYECKIE H XUMHUYC- OlieHKa 32 KOH-
CKHUe CBOICTBa TPOJIBHYIO PaboTy
Pasznean 6. Vmeem: Nel 3armura na-
VYecroitunBocTh - OPUCHTHUPOBATHLCS B COBPEMEHHOM JINTEPAType U BECTH AUCKYCCHIO 10 HAHOXHMHH M HAHOTEXHOJIOTHU 60paTopHBIX
HaHOCUCTEM - IPOrHO3UPOBATh YCTOMYMBOCTb U (PU3MKO-XMMUUECKHE CBOWCTBA HAHOOOBEKTOB U HAHOMATEPUAJIOB pabot
-MHTEPIPETUPOBATH JaHHBIC JIUTEPATYPHI [0 HAHOTEXHOJIOT UM HUrorosoe Tecth-
Braoeem: poBanue

- HaBBIKAMH TBOPYECKOIO 00OOIIECHNUS ITOIyYEeHHBIX 3HAHUH, KOHKPETHOTO H OOBEKTUBHOTO M3JIO0KEHHUS
CBOUX 3HAHUI B MMCbMEHHOM U YCTHOI (hopme

Paspea 7. Ilpu-
KJIaJiHasl HaHO-
TEXHOJIOTHS

3uaem:

- IpruOOPEI U YCTPOICTBA, pa3pabaThiBacMble Ha OCHOBE HAHOMATEPHAIIOB

- CYIIECTBYIOIIHE U NIEPCIIEKTHBHBIE 00JIaCTH IIPUMEHEHUS] HAHOTEXHOJIOTHI 1 HAHOMaTepHAJIOB

- OCHOBHBIE IIOHATUSI O IPUPOJE HAHOMATEPHAIOB, UX KIACCU(PUKALNU, 0COObIe (PU3NIECKUE U XUMHUYe-
CKH€ CBOIcTBa

Ymeem:

- OPUEHTHUPOBATLCSA B COBPEMEHHOM JTUTEpaType U BECTH AUCKYCCUIO 10 HAHOXHUMHHU M HAHOTEXHOIOTHU
-MHTEPNPETHUPOBATh JJaHHBIE IUTEPATYPBI IO HAHOTEXHOJIOTUSIM

Braoeem:

- HaBBIKAMH TBOPYECKOT'O 00O0OIIECHNUS MOMyYeHHBIX 3HAHUH, KOHKPETHOTO H OOBbEKTUBHOTO M3/I0XKEHUS
CBOMX 3HAaHMH B MICHMEHHOH M YCTHOH (opme

OrieHKa 3a KOH-
TPOJIBHYIO PaboTy
Nel 3amiura na-
60paTopHEIX
pabot
Hrorosoe tectu-
poBaHue




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

1. O6mas TpyaoemMkocTsb (3.¢./ ak. gac): 2 / 72. @opma mpoMeKyTOIHOTO KOHTPOJI: 3a4eT. JAUCIUIUTNHA H3ydaeTcs Ha
3 Kypce B 5 ceMecTpe.

2. MecTO TUCHMILTHHBI B CTPYKTYpe 00pa30oBaTebHOIl MPOrpaMMbl

Juconmumaa B1.0.19 «OCHOBB HAHOXHMUI» peann3yeTcs B paMkax 0a3oBoi yactu Onoka b1 Jucrurmmab
(Moxymn) yuebnoro mana OOII. J{ns ocBOeHHS TUCIUIDIHHBI HEOOXOJMMBI KOMIIETeHINHU (MITH UX 4acTu), copMupo-
BaHHBIC B paMKax M3Y4eHUs CIeIYIOIMNX TUcuuIunH: Maremaruka, ®usuka, O0mas 1 Heoprannieckas xumus, Opra-
HUYECKasi XUMHS, AHAIUTHYECKasi XUMUsl. JIMCIUIIINHA SBIISIETCSI OCHOBOM Uil ()OPMUPOBAHUSI KOMITETCHIIMI B paMKax
nocyeAyonmx qucuuming: OO0mas XxuMuueckas TexHosorus, [Ipomeccsl u anmaparbl XMUMHUYECKo# TexHosoruu, Koi-
JIOUTHAsT XUMHUSL.

3. Leab ¥ 32124y U3y4YeHUs] TUCUMNIMHbBI

Lenvio ocBoenus qucuumuivHel "OCHOBBI HAHOXUMHH'" SIBIISIETCS OATOTOBKA K HAYYHO-HCCIIEN0BATENbCKON 1es-
TENBHOCTH, CBA3aHHOHN C pelIeHUeM 3a7ad, CTOSIINX Iepel COBPEeMEHHOH IUBUIIM3AIIMCH TIPH MMPOBEACHUN HUCCIICAOBA-
HUHM B 0077aCTH HAHOXMMUHU U HAHOTEXHOJIOTHH. B pe3ynbraTe OCBOCHUS JaHHOW MUCIMIUIMHEI JOJDKHBI OBITH CHOPMH-

POBaHbI IPEACTABJICHUA O COBPEMECHHBIX KOHUENIUAX HAHOXUMHH U HAHOTEXHOJIOTHH.

3aoauamu npeniofaBaHUs TUCLIUIIIHHBI SBIISIOTCS:

- U3y4CHHE COBPEMEHHBIX HAIIPABIECHUH U NIEPCIEKTUB PA3BUTHSI HAHOXUMHUU U HAHOTEXHOJIOTUY;

- u3y4yeHUe 0a30BBIX MOJIOKEHUH (PU3NKO-XMMHUHM HAHOYACTHI, HAHOCTPYKTYPHPOBAHHBIX MAaTepUalioB, HX
KOMIIOHEHTOB U KOMILIEKCOB, IPUMEHAIOLUIUXCSA B COBPEMEHHOM TEXHOJIOTUU.

4. Conep:xanue QTUCIUINITHHBI

Ne pas- HaumenoBanue
1ena pa3naeJia quc- Coaep:xaHue pasjea
IUILJTHHBI
IIpenmer xypca. OCHOBHBIE TEPMUHBI U ONpezeieHNs. BORHUKHOBEHHE U pa3BUTHE HAHOHAYKH.
[pupoaHsle W UCKYCCTBEHHBIE HAHOOOBEKTHI M HAHOCTPYKTYPHI, UX OCOOCHHOCTH M BO3MOXK-
Boeere HOCTB TEXHOJIOTHYIECKOTO TpuMeHeHus1. PoJib yriepona B HanHomupe. [Ipupoaa yriaepomHoi cesizn
1. 7 HOBBIC YIJICPOIOHBIC CTPYKTYpBL. AJUIOTpOmHEIE (OPMBI yriiepoa: Tpadut, ajaMa3s, rpade,
¢ymiepeHsl. YriepoaHble HAaHOTPYOKH. OCHOBBHI (PU3MUYECKON XUMHH U XFMHH TIOBEPXHOCTHBIX
SIBJICHUH B HAHOPAa3MEPHOM COCTOSHHUH. [IpoONeMbl, IepCIeKTHBE W OTMIACHOCTH HAHOTEXHOJIO-
THH.
OcobeHHOCTH OM3UKO-XUMHUYECKUE CBOIMCTBa HAHOYACTHI[ M JUCIIEPCHBIX CHCTEM. PasMepHbIe 3(QeKTHI.
(1)H3I/IKO- OHTI/I‘IeCKI/Ie, MEXaHUYECCKHUEC, DJICKTPUYECCKUC, TCPMOANHAMHUYCCKUE U MAarHUTHBIC CBOMCTBa
2 XAMHUYECKUX HaHOOOBekTOB. Cuia TpeHHs. MexaHW4YecKHe Kole0aHHS W PE30HAHCHI B HaHOPA3MEPHBIX
' B3aUMOJEICTBUN | cucTeMax. J[MccUnmaTUBHBIN pe30HaHC.
Ha HaHOMacCIIITa-
bax
KanmuspHocTs Kamnmu Ha TBEpmON M >kmMakod moBepxHOCTAX. CamooumIaroniascs HaAaHOTpaBa U <<3(P(1)€KT
3 I L [TomHOE W HEMOJHOE CMadYUBaHHE. anpoq)fmbﬂocn U TAAPOPOOHOCTH TBEPIBIX
HAHOCHCTEMAX Tes. ['ucrepesuc yrina cMaymBaHus. Poibp XUMHYECKOH HEOTHOPOIHOCTH M LIEPOXOBATOCTH.
CynepruapodoOHbIe TOBEPXHOCTH.
Hosrle npuHnmmer GopMupoBanus HaHOcUCTeM. Du3nyeckue U XHMUYeCKHe MeToabl. [Ipo-
LIECCHI TIOTYYCHUS HAHOOOBEKTOB «CBepXy-BHU3Y». [luponus («dymnepeHoBas myray); muc-
MIEPTHPOBAHNE; MEXaHOCHHTE3, JICTOHAIIMOHHBIN CHHTE3, JJIEKTPOB3PHIB, TUTOrpadusl.
MeTomp! moiry- [pornecchl momyyeHnss HAHOOOBEKTOB «CHU3Y— BBepX». [Ipoliecchl 3apoableo0pa3oBaHus B
4 YCHHSI HAHOYA- ra30BBIX M KOHJICHCHPOBAaHHBIX cpefax. I'ereporeHHoOe 3aposIieoOpa3oBaHne, STTUTAKCHS U
' CTHI] U HAHOMA- TECTCPOIIIUTAKCHA. XuMHu4eckue METOAbI (MeTO}I XAMHUYCCKOTO OCAXACHUA, TUAPOTECpMAIb-
TEpUaIOB HBIA ¥ COJIBBOTEPMAJIBHBIN CHHTE3, 30JIb-T€JIb METO).
CamocbOopka u camoopraHuzanusi. THITBI MEXMOJEKYISIPHBIX B3aumojeicTBuil. I[Iporecc
camocbopxu. CamocoOupatommecss MoHOCTOH. CaMOOpraHu3anyst B pacTBOPax MOBEPXHOCT-
HO-aKTHUBHBIX BemecTB. Murnemnoo6pazoBanne. Kommongasle HaHOPEakTOphl (0OpalieHHbIe




MULIEIUIB; )KUAKAE KPUCTAJUIBI; aJcOPOLMOHHBIC CIIoW; IUIeHKH JleHrMiopa-biomkert; Muk-
poamynscun). CamoopraHu3amys B IOJUMEPHBIX cucteMax. [loaumepHble MaKpOMOIICKYIIBL.
CynpamonekisipHas opraHusanus Moaekyi. JleHapumepsl.

Meronpsl Bu3ya-
JA3alMd M aHa-

OcobeHHOCTH aHaln3a BBHICOKOAUCIEPCHBIX cucTeM. PU3NKO-XUMHUUECKasl JUarHOCTHKA Ha-
HOYACTHI. METOMBI ONPEAETICHNUS pa3Mepa YacTUI] 1 HAHOCTPYKTYPHI IO PACCEUBAHUIO CBETA.
Kpucramnorpagus. Macc-cieKTpoCKOIHs.

5. sa HAHOCH- MeTonp! moirydeHus penbeda HAHOTIOBEPXHOCTH: MTPOCBEUNBAIOIIAS IICKTPOHHAS, CKAaHUPY-
crem foIIast 30HAOBass M aTOMHO-CHJIOBAasi MUKpOCKomuu. OmpenesneHne coctaBa U CTPYKTYPHl OT-
nenmpHOW — HaHowacTWpl.  OmnTwdeckas W KoneOarenpHas — crekrpockommu.  Oxe-
CIEKTPOCKOUSI.
6 VcToiumBOCTh TepmoauHamMuueckass U KUHETUYECKash yCTOMYMBOCTH HaHocucTeM. Koarymsanuus KomIouaHbIX
' HAHOCHCTEM cucteM. Kunetuka koaryssiiuu. [Ipasuno Hyneue-I"apau.
Tpuknannas WHKpeMeHTHas, SBOMIOUOHHAS M paguKanbHas HAHOTEXHOJOTHH. Vcmoip30BaHHE HaHOYA-
7. CTHIl B KaTann3e, MEAWIHHE, YKOJOTHH M BOCHHOM Jeie. bromornueckne HaHOCTPYKTYPHI.
HAHOTEXHOJIOTHS

HaHopoO6oThl. «YMHBIE» MaTEepUabI.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs 10 JUCIMILINHE, 00eclieYrBaOIIHe JOCTHKeHHe INIAHUPYEMbIX pe3yab-
TaTOB O0CBOCHHS 00Pa30BaTeJbHON NPOrpaMMBbI

B pesynbsrare ocBoenust OOIT OakanaBpuaTa 00yJaONIMIACS TODKEH OBJIAACTh CICAYIONUMH KOMIICTCHIIUSIMH W HH/U-
KaTopaMu JOCTUKCHU KOMHCTCHHHﬁI

3name:

- OCHOBHBIE METO/bI CHHTE3a U aHAJIN3a HAHOMATEPHaJIOB;

- npuOOpBI U YCTPOHCTBA, pa3pabaThiBaeMble HA OCHOBE HAHOMATEPHAIIOB;

- IPUHLMITHAIBLHOE 3HAYEHNE HAaHO-Pa3MEPHOCTH Kak (pakTopa, paJrKaibHO MEHSIOLIEro (pU3HKO-XMMHYECKHE CBOMCTBA;

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

JIOT'UH.

- CYHICCTBYIONIUEC U NTCPCIICKTUBHBIC obOactu MNpUMCHCHUA HAHOTEXHOJIOTHHA U HAaHOMATCPHUAJIOB;
- OCHOBHbBIC HAaYyYHO-TCXHUYCCKUC HpO6J’I€MLI HAaHOTCXHOJIOTHHU U HNCPCICKTUBBI PA3BUTHSA Z[aHHOI\/'I @yHﬂaMGHTaHLHOP’I

001acTy 3HAHHM.

- OCHOBHBIC NOHATHA O IPUPOAC HAHOMATECPUAJIIOB, UX Knaccmbm(aupm, 0co0bIe (I)I/ISI/I‘ICCKI/Ie W XHMHYECKHE CBOMCTBA.

Ymemn:

- IPUMEHSATH NIOJTy4CHHbIE 3HaHUS NIPH CUHTE3€¢ HAHOMATEPHAJIOB C 33JaHHBIMU CBOMCTBAMU;

- OPMEHTHUPOBATHCS B COBPEMEHHOM JINTEPATYPE U BECTU JUCKYCCHUIO 110 HAHOXMMHUU U HAHOTEXHOJIOTUH;

- KJIacCU(pUIMPOBATh Pa3IMYHbIC THIIHI HAHOMATEPHAIIOB.

- OPUEHTHUPOBATHCS B METO/AX MOIYYCHUSI U UCCIIE0BAaHUS HAHOCTPYKTYP: CKAHUPYIOIEH TYHHEIbHOW MUKPOCKOIINU U

CIICKTPOCKOIIUH.

- IPOTHO3UPOBATh YCTOMYMBOCTH U (PU3UKO-XUMHUIECKHE CBOWCTBA HAHOOOBEKTOB M HAHOMAaTEPHAOB,;
-MHTEPIPETUPOBATH JaHHBIE JIMTEPATYPHI II0 HAHOTEXHOJIOTUSIM.

Bnaoemes:

- 00IIMH ¥ CTIeITPUISCKUMH METOAAMH aHaJIM3a HAaHOMAaTEePHAaJIOB;

- (pyHmamMeHTaIPHBEIME 3HAHHSIMHE O CHenM(HKE TIOBEICHUS BEIIECTBA B HAHOMETPOBOM pa3MEepHOM JIHATIa30HE.

- IOHUMATh MEXaHNU3M BOSHHKHOBEHHS Pa3MEPHBIX QU3NICCKAX U XUMUIECKHUX (P (EKTOB

- 0a30BOI TEPMUHOJIOTHEHN, MPUMEHSIOIICHCS B HAHOTEXHOJIOTHSX,

- HaBBIKAMH TBOPYECKOTO 00O0OIIEHHUS MOJYICHHBIX 3HAHUN, KOHKPETHOTO ¥ OOBEKTUBHOTO M3JIOKECHHS CBOUX 3HAHUH B
MMMCBMEHHOU 1 yCcTHOU hopme.

6. Buabl yueOHoii padoThl M NX 00beM

Cemecmp 5
. CemecTpbl ak.uac
Bun yue6HO# paboTh p5
KonraktHast paboTta o0ydaromuxcs ¢ Iperno/aBaTeneM (BCero) 6

B ToMm gncie:

Jlexun

[pakrrnueckne 3anstust (I13) 4




Konrpomns (3auer)

CamocrositenbHast padota (Bcero) 62

W3ydeHne TeOpeTUIeCKOro MaTepHraa 32

Pemmenne KOHTPONBHOM PabOTHI 30

Bun atrecranuu 3ayer

O01mast TpyI0eMKOCTb aK.4ac. 72
3.e.




I[OHOJIHGHI/IH U U3MECHCHHUSA K iaﬁoqei’l HioriaMMe AUCHHUITIJIMHbI
« »

OCHOBHOHM 00pa3oBaTeIbHON MPOTrpPaMMbl
(1ox  maUMENOBAIHE HATpABTCHIA HOXTOTOBKM, MANPABICHOCTS (1POuLIL)

tHowep / CopepxaHue AOTOTHEHYSI / U3MEHEHUS OCHOBAHHE BHECCHMS M3MCHE-
W3MCHCHHS HUS1/ OMOJIHEHUS
JIOIIOJIHEHUS
MTPOTOKOJ 3aceaHus Y YEHOT O CO-
1. Beta Ne oT
202 T
MTPOTOKOJ 3aceaHus Y YeHOTO CO-
2 Beta Ne oT
202 T
MTPOTOKOJ 3acelaHus Y YeHOTo CO-
Beta Ne oT
202 T.
MIPOTOKOJ 3acelaHus Y YeHOTo CO-
Beta Ne oT
202 r.

MIPOTOKOJ 3acelaHus Y YeHOTo CO-
Beta Ne oT
202 T.




