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1. IlepeyeHs NJIAHMPYEMBIX Pe3yJIbTATOB 00Y4YEeHUsI 1O JUCHHUIIMHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
nporpammbl Cospemennvie mexnonozuu u Hanomamepuanvt (Hayunoiii

cemunap)

B pesynbrare ocBoenust OIIOII maructpatypsl 00y4aronuiicst J0HKEH OBIAICTh
CIIEAYIOUIMMHU Pe3yJIbTaTaMy O0YYEHHS O TUCIHUILINHE

COBpeMeHHbIe HAHOTEXHOJIOI'MM U HAHOMAaTEPHAJIbI (Hay‘ll—lblﬁ CEMI/IHap) (1)3Ky.]'leaTI/IB

OK-3

TOTOBHOCTD K CaMOpPa3BUTHULO,
camMopcajin3alu, UCII0JIb30BAHUIO
TBOPYCCKOI'0 IOTCHIHAJIA

3HaTh: COBpPEMEHHBIE poOIeMbI
HAHOMHYCTPUH U CIIOCOOBI UX PEIICHUS.
YMeTb:  HCHOJIb30BaTh  COBPEMEHHBIC
WH(OPMALIMOHHBIE,  AHAIUTUYECKUE U
OKCIIEPUMEHTAJIbHBIE METOJbl  PEIICHUs
COBPEMEHHBIX ITPOOJIeM HAHOUHTYCTPUHU
Brnagets:  coBpeMEHHBIMH  METOAaMHU
MCCJICTIOBaHNsI HAHOMATEepUaJIOB

OIIK-1

CIIOCOOHOCTB HCTIONIB30BaTh U
Ppa3BUBaTh TEOPETHYECKUE OCHOBBI
TPaUIIMOHHBIX 1 HOBBIX Pa3JIeIioB
XUMHPH TIPY PEIICHIN
npodheCCUOHATIBHBIX 337124

3HaTh: OCHOBHbIE JTarnbl u
3aKOHOMEPHOCTEN pa3BUTHUA XUMHH
HAHOMATEpPHAaJIOB U HAHOTEXHOJOTHH U ee
poiu B 00111e00pa3oBaTeIbLHOM
npodeccCuoHaNbHOM MOATOTOBKE XUMUKOB
YMeTh: NpUMEHATh pa3iuyHble GOPMbI U
METOAbl HAy4YHOrO IO3HAHUS B XHUMHHU
TBEPJOrO Tela.

Brnaners: HaBbIKaMM NMPUMEHEHHs 3HAHUI
HaHOMATCpUAJIIOB U HAHOTEXHOJIOTHHA B
po¢eCCHOHATBLHON MOATOTOBKE XUMHKOB.

[1K-2

BJIAJICHNE TEOPUEN U HABBIKAMU
HPAKTUYECKOH paboThI B M30paHHOM
00J1aCTH XUMHU

3HaTh: OCHOBHBIE MPOOJIEMBl  XHUMHH
HAaHOMATEpPUAJIOB U  HAHOTEXHOJIOI'MIB
COOTBETCTBUM C TEMOM MarucTepcKkon
JUCCepTaluu.

YMers: [IPUMEHSATH TEOPUIO
HAaHOMAaTEPUAJIOB U HAHOTEXHOJIOTMM s
paboThl  HAJ  TEMOM  MarucTepcKou
JUCCepTalUu.

Bnagers:  HaBblkamMu  paboTaTh  Ha
COBPEMEHHOM HAay4HOM ammnaparype IpHu
IIPOBEICHUN HAYYHBIX HMCCIIEIOBAHUU 10
TEME MaruCTEPCKON AUCCEPTALUU

ITK-5

BJIaICHHUEC HAaBbIKAMU COCTaBJICHUA
IUTaHOB, IPOIrpamMMm, IMPOCKTOB U
APYIrux IMPEKTUBHBIX JOKYMCHTOB

3HaTh: COBpPEMEHHBIC pEIICHUs MpodIeM
XMMHUHM HAHOMATEPUAJIOB I COCTABJICHUS

IUIaHa UCCIICIOBaHUN o TeMe
MarucTepCcKou JuccepTanuy.
YMerTs: aHAIM3UPOBATh Hay4HYIO

auTepatypy Ans  paboTel  HaI  TeMOWM
MAarucTepCcKon JUCCepTalnH.

BrnaneTrs: HaBbIKaMu BBIOOpa HampaBJICHUS
HCCIIEIOBAHMS 110 MpeIjlaraéMoid HayYHbIM

PYKOBOIMTEIIEM TEME.




OK-1 YMeTb:  aHanu3UpOBaTh  IOJyYCHHbIE
CIIOCOOHOCTB K a0CTPaKTHOMY

Hay4HbIE Pe3yJbTaThl 10 HAHOMAaTepUalaM
MBILUICHUIO, aHATU3Y, CHHTE3Y

u HaHOTEXHOJIOTHSIM, JenaTh

HE0O0XO/AUMBbIE BBIBOJBI IIpU paboTe Haj
TEMOM MarucCTepCKOU IUCCEepPTaLUU.
Brnaners: HaBbIKaMU aHaAIM3a MOTYYCHHBIX

pE3yJIbTaToOB,  CIIOCOOHOCTBIO  JE€NaTh
HEOOXOMMBbIE BBIBOJBI M (OPMYIHPOBATH
IIPEI0OKEHUS pu pabore Haj

MaFHCTCpCKOﬁ JUCCECPpTAlINN.

[1K-4 3HaTh: OCHOBHBIC (DOPMBI MPEICTABICHUS
CIIOCOOHOCTH Y4acTBOBATH B HAYUHBIX
Hay4HBIX PE3yJIbTaTOB.
JIACKYCCHSIX U TIPEJICTABIIATH
YMeTb: TpeACTaBIATh MOJYYCHHBIE B
HOJTyYEHHBIE B MCCIICIOBAHUSX
UCCIICIOBAaHUSIX  pe3yibTaThl B BHJE
pe3yJbTaThl B BUJIE OTYETOB U .
. OTYETOB M HAYYHBIX MTyOIMKALIUH.
HAy4YHBIX ITyOJIMKAINHI (CTEHIOBBIC
BrnaneTrs: HaBbIKaMu aHanM3a MOJIYYEHHBIX
JIOKJIa/1bl, pepepaTsl U CTaTbu B
o . pe3yiIbTaTOB, CTIIOCOOHOCTHIO
HIEPUOINYECKON HAyYHOM 1Ie4aTH)
IPEJCTaBIATh MOJIyYEHHbIE Pe3yJbTaThl B
BUJIC OTYETOB M HAYYHBIX MTyOIMKAINN.
I1K-7 3HaTh: COBPEMEHHbBIE pelIeHHs IMpodiieM
BJIaJICHUE METOJIaMU OTOOpa
HAaHOMHJYCTPUM JJs OoTOOpa Marepuaia
MaTepHaa, MperoiaBaHus 1
IPEeroIaBaHus B 00pa3oBaTeNbHBIX
OCHOBAMH YIPaBJIEHHUSI ITPOLIECCOM
YUPEKACHUAX BBICIIETO
00y4eHHs B 00pa30BaTEIbHBIX
poeCCHOHAIIBHOTO 00pa30BaHUs.
OpraHU3alLsX BBICIIETO 00pa30BaHUs
YmeTh: aHAJTM3UPOBATH MarepHan
HaHOMAaTEepPHAJIOB UM HAHOTEXHOJOTWH s
OCYIIECTBIICHHSI orbopa  Marepuana
IPEeroIaBaHMs B 00pa3oBaTEeNbHBIX
YUPESKACHUIX BBICIIETO
npodecCHOHATBLHOI0 00pa30BaHMUS.
Brnanets: meromamu oTOopa MaTepuana,
NPENoJIaBaHusi M OCHOBAMH YIIPaBJICHUS
nporeccoM oO0ydeHus: B 00pa30BaTebHBIX
YUPEKIACHUAX BBICIIETO
poeCCHOHAIIBHOTO 00pa30BaHUs
[1CK-2.3 3HaTh: OCHOBHBIE COBPEMEHHBIE METO/IbI

BJIaJICHUE TEOPUEH U MPAKTUKOMN
COBPEMEHHBIX METOJIOB
MCCIIEIOBAHUS TBEPABIX TEI

UCCIJIEJOBaHNsI HAHOMATEPUAJIOB
YMmeTh: GopMynupoBaTh IMYyTH pELICHUS
COBPEMEHHBIX MPOOIEMbl XUMHUU U (PU3UKU

HAaHOMATEPHAJIOB,

Bianers: TEOpUEH u MIPAKTUKOMN
COBPEMEHHBIX METOAOB  HCCIEAOBAHUSA
HaHOMAaTEPHUaJIOB JUTS pelieHus

COBPEMCHHBIX HpO6HeMBI XHUMHH.

2. Mecto nucuuniannbl B cTpykrype OIIOII marucrparypsl

JucrunirHa OTHOCUTCA K TIpodrutio «XUMHUST TBEPIOTO Telay, U3ydaeTcs Ha

Il kypce B oceHHEM cemecTpe.

AKTya.]'leOCTb JUCIHITIIMHBI «COBpeMeHHBIC HaAHOTEXHOJIOTHH )41
HaHOMAaTCpHajlbD)» B paMKax MaFHCTCpCKOﬁ mporpaMmbl OIPEACIACTCA TEM, UYTO



paccmaTpuBaeMasi peIMeTHass 00JIacTh SIBISIETCS OJHUM W3 HawOoyiee JUHAMUYIHO
pa3BUBAIOLIMXCS HaMpaBlICHW Hayku o Marepuanax. KoJau4ecTBO aKTUBHO
MPUMEHSIEMBIX B TEXHHKE HAHOPA3MEPHBIX U HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAIOB
NOCTOSIHHO pacTteT. [locnennue necaTuneTusi 03HaMEHOBAIUCh KPYITHOMACIITaOHBIM
BHEJIPEHUEM TEXHOJIOTHM HaHOocucTeM. Pa3o0paThCsi B METOAMKAX TMOJYYECHHS U
CBOMCTBax MaTepHaJOB, B TOM YHUCJIE M TEXHUYECKU BAXKHBIX, HEBO3MOXKHO 0€3
byHIaMEHTAIbHBIX 3HAaHUM B O0OJACTM XUMHUU TBEPJAOro Tela, MOHUMAHMUS
B3aMMOCBSI3M  COCTaBa, CTPYKTYPbl M CBOICTB Marepuajia U MEXaHHU3MOB
IPOTEKAIOIMX B HEM MPOLECCOB.

OcHoBHasi 1eJib OCBOCHHUS JUCHUIUIMHBI COCTOMT B (OPMUPOBAHUU Y
MarucTpaHToOB, OyIyIIMX CIELHAIMCTOB B O0JaCTM XHUMHHM TBEPIOrO Tela U
MaTepUajoBE/ICHUs, OOl KapTUHBI 3aKOHOMEPHOCTEH  (PU3MKO-XUMHUYECKHUX
IIPOLIECCOB B HAHOCTPYKTYPUPOBAHHBIX MaTepHAJIaX.

3az[atm H3YYCHUA TUCHUIIJIUHDBI:

— O3HAKOMUTb MAaruCTpaHTOB C COBPEMEHHBIMU JKCIEPUMEHTATbHBIMU
JOCTUKEHUSIMU B 00JIaCTM (U3UKM U XUMHHM HU3KOPa3MEPHBIX, HEOPTaHUUYECKUX
MaTepualios;

— 03HAKOMUTH C OCHOBHBIMU (PUBUKO-XUMUYECKUMHU METOJaMU HCCIICIOBAHUS
TBEPJIOTO TeJIa, C AKIIEHTOM Ha METO/bl H3y4YEHUSI HAHOPA3MEPHBIX YACTHIL.

OOII st MarucTpaHToB, OOyUYAIOIIMXCA MO TporpamMme “XuMHsS TBEPAOTrO
Tena” XUMHUYECKOTO (paKynbTeTa, NPEeaycCMaTpUBaeT YIIIyOJIGHHOE H3y4eHUE
HECKOJIBKUX Pa3/IeJIOB XUMUU — XUMUU TBEPOTO Teja, KPUCTATUVIOXUMHUH, KBAHTOBOM
XUMHUM, CTPOCHUsI BelIeCTBa. ITO TO3BOJIAET CO34aTh ILEJIOCTHYIO KapTHUHY
COBPEMEHHOTO COCTOSIHUS HAyKh O 3aKOHOMEPHOCTAX  (PUBHKO-XUMHUUYECKUX
MPOIIECCOB Ha IMOBEPXHOCTU U B 00BEME TBEPJOTO Teja, Crocodax MOJydeHUs W
CBOMCTBAaX HAHOMATEPUAJIOB U U3IEIUN HA UX OCHOBE.

IlepeyeHb AMCHMIVIMH, 3HaHUS 1O KOTOphIM B oObeme PI'OC BwIcmiero
npodeccuoHabHOr0 00pa3zoBanus mo HanpasiieHnto 04.04.01 “Xumus” HEOOXOAUMBI
JUIsl  YCTENIHOTO oOBiajgeHus wmatepuanom: OOmas ¢usuka (TepMOIUHAMUKA),
Kpucramnoxumusi, @duzmueckne MeETOAbl uccieqoBaHus, Ouzndeckas XuMMs,

Crpoenue BeniectBa, KoMnbroTepHoe MojienupoBaHue, XuMHUs TBEPAOro Tena, 4 | u

OcBoeHME JUCHMILUIMHBI CHOCOOCTBYET JydIlleMY YCBOCHHIO HEKOTOPBIX
pa3fenoB JUCHUAIUIMH XUMHUYECKas TEPMOJAMHAMUKA, XHMHUYECKas KUHETHKA,
XumMuueckas TexXHoJorus, @u3ndeckue MeTo bl ucciaeaoBanus, Ou3NKo-XUMHUYESCKHIE

METOAbI aHAJIN3d, OTHOCAIIHUXCA K 0a30BOM YaCTH O6H1€Hay‘IHBIX JAUCITHITIINH.



3. O0beM QUCHUILUIMHBI B 32a49€THBIX €IMHULAX ¢ YKA3aHHEM KOJINYeCTBa
aKaJeMHYeCKHX YacoB, BbIJIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4yaromuxcst
¢ mpemnojaaBareJsieM (M0 BUJAAM 3aHATHII) 1 HA CAMOCTOATEIBLHYIO padoTy

00y4armuxcs

OO6mrast TpyI0eMKOCTh (00BEM) TUCIUIUIMHBI COCTABIISCT 3 3a4YCTHBIX CIUHUIL

(3E), 108 akagemuueckuii 4acos.

3.1. O0vém oucuyunaunvl (M00Yis) NO BUOAM YUEOHBIX 3aHAMUL (8 Hacax)

O0BLEM TUCHUILIHHBI

Bcero uacos

I OYHOU

hopmbl
00y4eHus

UL 3a04HOU
(ouHo-
3a0YHOM)
dbopmbl
o0OyueHus

OO6m1ast TPyI0eMKOCTh JUCITUTLIMHBI

108

KoHnrtakTHas pabora oOy4arommxcs C
npenogaBaresnieM (MO BHUJAM  YYEOHBIX 3aHATHM)
(Bcero)

AynutopHas pabota (Bcero):

B T. YHCIJIC:

Jlexnmn

28

Koncynpranms

[IpakTUKyMBI

JlaGopatopHbie pabOThI

BueaynutopHas pabota (Bcero):

B Tom wuucne, wuHaMBUAyanbHas pabota
00y4Jaronmxcsi ¢ MPeno/iaBaTesIeM:

KypcoBoe npoektupoBanue

['pynmnoBasi, MHAWBUIYyadbHAS KOHCYJIbTALIMS

M WHbIE BUABl y4EOHOW  JIEATEIHHOCTH,
peIyCMaTPUBAIOIITIE TPYMIOBYIO 170031
UHAVMBUYAbHYI0 paboTy oO0ydarmuxcs ¢
npenoaBaTeaeM

TBopueckas padota (3cce)

CamocrosiTenpHas paboTa 00y4aromuxcs (BCero)

80

Bun npomexyTo4yHON aTTecTanuu O0ydaromierocs
(3auer )

4. Conep:xxanue IMCHUILUIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jaesiam) ¢
yKa3aHHeM OTBeJE€HHOI0 HA HUX KOJINYeCTBA AKaJeMHUYEeCKHUX YaCOB M BU/I0B

y4eOHBIX 3aHATHI

4.1. Pazoenvt Oucyuniunovt u mpyooemKoCHb nO UOAM YUEOHBIX 3aHAMUIL (8




axKaoemuyeckux 4acax)

01 OUHOU (hopmbl 00yUueHus

Buabl yueOHbIX 3aHATHH, BRJIOYAS
CaMOCTOSITeJILHYI0 paboTy

2
= g o
5 £ >§ 00y4aloIUXCHA U TPYA0EMKOCTh ®opMbI
Ne Paznen S ’§ s (B yacax) TeKYyIIero
n/n JUCIHUIINHBI = ayIuTOpHBIE CaMOCTOSTE b KOHTPOJIS
= yueOHbIe 3aHATHS Hasi padora ycreBaeMocTH
odyualomuxcst
BCero JIEKITHH CeMHUHaphbI,
NPaKTHYeCKHE
SAHATHS

1. | lIpeamer duszukoxumuu | 12 4 8
U MaTepuajOBEICHUS
HAaHOpPa3MEPHBIX CUCTEM
(HPC). Hctopuueckuii
OYepK, COCTOSIHUE U
MEPCIIEKTUBBI.

2. | ®Ouznuueckue ocHoBHI | 10 2 8 IIpoBepka
creupuKn CBOICTB paboTsl Ha
HPC.Knaccudukarms JIEKIAAX
HPC.

«HanoTtexHomornyecku
1 Oym».

3. | Ctpykrypsl, sHepreTuka | 12 4 8
3JIEKTPOHHBIX
COCTOSIHUM,  TEIIOBEIC
MPOLECCHI, MEpEHOC
3apsga B HPY

4. | ObpazoBanue 12 4 8 [TpoBepka
3apojbllled U POCT paboThI Ha
HOBOM (ha3bl. JEKIUAX

5. | Knaccuduxkanus 10 2 8 IIposepka
METO0B MOJTy4YECHUS paboTsl Ha
HAaHOPAa3MEPHBIX JICKLIHSX.
YacTHII.

0. | @ymnepensl ull0 2 8 IIposepka
YIJIEPOJIHBIE paboThI Ha
HAaHOTPYOKH. JIEKIUSIX.
[Tonyyenue u CBOMCTBA.

7. | Kiacrepsl meTtamioB. | 10 2 8
KBaHTOBBIC TOUKHU

8. | HanoctpykrypupoBanH | 10 2 8
bl€ KOMIIO3UTHI

9. | Meronasl n3ydenus | 12 4 8 ITpoBepka
pa3mepoB, (GOpMBI U paboTbI Ha
MMOBEPXHOCTH JICKIIHSX.
HAaHOPAa3MEPHBIX
YaCTHII.

10. | HanorexHomnoruu 10 2 8 IIpoBepka

paboTsl Ha
JICKITUSIX.
11. 108 28 80




4.2 Cooepicanue oucyuniunsl, CmpyKmypuposantnoe no memam (pazoenam)

Ne | HaumenoBaHue pa3jaesia
Conep:xanue
n/n AUCHHILIMHBI
Cooeporcanue 1eKYUuoOHHO20 Kypca

1.1. | IlpenmeTr HpU3UKOXUMUHU U [IpeameTnas  obmacTe  OUCHUILIMHBL.  VIcTopmyeckue
MaTepuaIoBeICHUS OCOOCHHOCTH  pa3BUTHS OOJACTH, BBICOKOMHTETrPAIlMOHHBIN
HaHOpa3MEpHBIX cucteM | xapakTtep. OCHOBHbIE pa3BUBaeMble HampasieHus. Mecto PO.
(HPC). Ucropuueckuit
OYepK, COCTOSHUE U
IIEPCIIEKTUBBI.

1.2 | ®usnyeckue OCHOBBI OcHOBHbIE TOJIXOJbl K MOHHUMAHMIO CHEHU(PHUKU CBOMHCTB
CHen(pUKA CBOMCTB HPC: poJIb MMOBEPXHOCTH, ekt TomcoHa,
HPC.Knaccuduxarnms XapaKTepUCTHYECKUE pas3mMepsl (buznueckux SIBIICHUM.
HPC. Knaccupukanmus HPC 1o ¢opmo-pazMepHbIM TapaMerpam,
«HaHoTexHOIOrHMYECKUN | CTENEHHU YHOPSAJOUYEHHOCTH, U30JIMPOBAHHOCTH YACTHII.

Oym».

1.3 | CtpyKTypbl, SHEpPreTUKa CTpyKTypHBIE U pa3MepHbIE XapaKTEPUCTUKU SJIEMEHTAPHBIX
AJIEKTPOHHBIX COCTOSIHUM, | KJIACTEPOB, BBIPOXKICHUE DHEPreTHUECKUX 30H, OCOOCHHOCTH
TEIUIOBBIE MPOIIECCHI, TEIUIOBBIX KoJeOaHui peleTok U nepeHocs 3apsaa B HPY.
nepeHoc 3apsga B HPY

1.4 | O6pazoBanue 3apoabliien dopmupoBaHue 3apoibliieil HOBOHM (a3bl: H30TPOMHOE,
U pOCT HOBOH (pa3bl. AQHU30TPOMHOE, TETEPOTreHHOE, MPU NPOTEKAHWU TBEPAO0(a3HBIX

IIPEBPAILICHUN.

1.5 | Knaccuduxkanus MeToa0B Bapuantsl pusnueckux U XMMHUYECKHX METOJIOB MOJyUYEHUs
[OJTy4YEeHUS HPY
HAaHOPA3MEPHBIX YaCTHII.

1.6 | ®dymnepensl u dusznueckue 1 XMMUYECKHE METObI MOTy4YeHUs (yIIepPEHOB
YIJIEPOJIHbIE HAHOTPYOKU. | U YIJIEPOJHBIX HAHOTPYOOK (OJHO — Y MHOTOCTEHHBIX).
IlosrydyeHune u cBOWCTBA. DJEKTPOHHBIE U MEXaHUYECKHE CBOMCTBA.

1.7 | Kiacteps! MeTasioB. besnurananele U cTaOMIN3UPOBAHHbBIE KJIACTEPHl METAIJIOB.
KBanToBbIe TOUKH Maruueckue uucna (CTpYKTypHbIE, 3J1€KTpOHHBIE). CTPYKTypbl

HA OCHOBE KBaHTOBBIX TOYEK.

1.8 | HanoctpyKkTyprpOBaHHEIE [Tonyuenune HAaHOCTPYKTYPUPOBAHHBIX KOMITIO3UTOB.
KOMITO3UTBI CBolicTBa KOMIIO3UTOB HAa OCHOBE YIVIEPOIHBIX MaTPHULL

1.9 | Metoas! uzyueHus PenTtrenoangpakironHble, 3J€KTPOHHO-MUKPOCKOITMYECKHE,
pa3mepoB, GopMBbI U ra3oB0-aJICOPOIIMOHHBIE, CHEKTPOCKOIINYECKHE U
MTOBEPXHOCTHU MarHUTOPE30HAHCHBIE METO/bl M3YYEHHS pa3zMepoB, (OpPMBI U
HaHOPa3MEpHBIX yacTull. | cTpykrypsl HPY

1.10 | HanorexHomoruu Hanonurtorpadus, Tpurrepbl, MarHUTOTEXHUKa U (HOTOHHAs

OIITHUKA.

5. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecTeYeHHs IJIsl CAMOCTOSTeILHOM
PadoThI 00Yy4AIOIIUXCH MO TUCHUILINHE

PexomMmenjoBaHHAas OCHOBHAS U JIOMOJIHUTEIbHAS JaTeparypa.




6. ®OH/1 OLICHOYHBIX CPEACTB JIsl NPOBEICHUA IPOMEKYTOYHOM aTTecTAluN
o0y4aroumuxcst Mo JUCHUIIHHE

6.1. Ilacnopm ¢honoa oyenounvix cpeocme no OUCUUNIUHE

Ne | Konrponupyemslie paznensl (TeMsl) | Kox koHTposnnpyeMoil KOMIIETEHIIMN | HAUMEHOBAHUE

/T | AUCIUTUTHHBI (wm e€ yactn) / u ee (HOPMYIUPOBKA | OLIECHOYHOTO
(pe3yabpTaThl 1O pazjenam) — 10 JHCENanUIo CpeJicTBa

1. [Ipeamer  pusukoxummm U IIK-7
MaTepHaIOBEICHHS
HaHopa3sMepHbeix cuctem (HPC).

Hcroprdeckuil Oo4epK, COCTOSIHUE
U TIEPCIIEKTUBBI.

2. duznyeckue OCHOBBI [1IK-4
cnenupuku CBOICTB
HPC.Knaccuduxanus HPC.

«HaHoTtexHonornueckuii 6ym».

3. CTpyKTYypHI, JHEPreTHKa OIlK-1 [IpoBepka
AIEKTPOHHBIX COCTOSIHUIA, paboTsI Ha
TEIUIOBBIE ~ TPOIIECCHI,  MEPEHOC JEKIUSIX
3apsima B HPY

4. | O6pa3oBaHue 3apojbllied U POCT [1K-2 [Iposepka
HOBO# (ha3bl. paboThI Ha

JICKIHSIX

5. | Knaccudukarus METOI0B TIK-5
MOJTyYCHUS HaHOPa3MEPHBIX
YaCTHIL.

6. QymiepeHsl U YIVIEPOJHBIE IIKC-2.3 IIpoBepka
HaHOTPYOKH. [Tonyuenne u paboThI Ha
CBOMCTBA. JIEKITUSX

7. Kiactepsr METaJIJIOB. OK-3 ITpoBepka
KBaHTOBBIE TOUKH paboThI Ha

JIEKITHSIX

8. HanoctpykTypupoBaHHbIE OIIK-1
KOMITO3UTBI

9. MeToapl U3ydeHus pa3MepoB, IIKC-2.3 IIpoBepka
dbopmbl 151 MMOBEPXHOCTH paboThI Ha
HaHOPAa3MEpHBIX YaCTHUIL. JEKIMIX

10. Hanortexnomorun OK-1 [TpoBepxka

paboTsI Ha
JICKITHSIX

6.2. Tunoeoie KOHmpoJjibHble 3a0aHUs UU UHbLE mamepudaiol

6.2.1. 3auer

Bormpocs! k 3auery:
I'Ipep,meT HaHOMaTepunanoseaeHnAa, NCTOpnA pasBUTUA U COBPEMEHHOE COCTOAHKE obnactu.

1.
2.
3.

Knaccuomkauma HPY. dusmyeckmne ocHoBbl cneundPuKm CBOICTB.

OcobeHHoCTH CTPYKTYP, SHEPTETUKU INEKTPOHHDbIX COCTOFIHVIﬁ, TENNOBbLIX MPOLLECCOB N NepeHOoCa

3apaga 8 HPY.

OnucaHue obpa3oBaHNA 3apoabllleit HoBOM ¢asbl B pamMKax Moaesieit U30TPONHOro,

dHU3O0TPOMHOro, retTeporeHHoro n TBep,Cl,Od)a3HOI'O npowueccos.

dusmyeckne metoabl nonyveHma HPY.
Xummnyeckue metoapl nonydeHma HPY.




7. MeToabl NonyYeHus, CTPYKTYPbl U CBOMCTBA GYNNEPEHOB M YrAepoaHbIX HaHOTPY6OK.

8. CTPYKTYpHbIE N 3N1EKTPOHHbIE Marnyeckme YNcaa MeTanIMyeckux Knactepos. KBaHTOBbIE TOYKM U

CTPYKTYPbl Ha UX OCHOBE.

9. HaHOCTpYKTypupoOBaHHbIE KOMMO3UTbI.

10. CneKkTpanbHble U PpeHTreHHOANPPAKUNOHHbIE MeTOAbl n3ydyeHna HPY.
11. DneKTPOHHO-MUKPOCKOMUYECKME N MAarHUTHO-PE30HaHCHble MmeToabl 3ydyeHua HPY.

12. HaHonuTtorpadums n ee npoayKums.

13. HaHonepekntoyatenm, MEMS n NEMS — ycTpolicTsa.

3aYTEHO CTAaBUTCS MPU:

° HpaBI/IJ'IBHOM, IIOJIHOM U JIOTUYHO IMTOCTPOCHHOM OTBETC,
e VmMmeHus ONCpHUpOBaTh CIICHUAJIbBHBIMUA TCPMUHAMHU,
e lcnonp30BaHHHU B OTBETE AOMOJIHUTCIIbHOIO MaTepuajia,

e MnmrocTpupoBaHUU TEOPETUUYECKUX MTOJIOKEHUN TPAKTUYECKUM MaTEPUATIOM.

Ho B oTBeTe MOTYT UMCTBCHL:

e HerpyOble OMUOKHM HJIM HETOYHOCTH,

® 3aTpyJHEHHs B MCIOJIb30BAHUU IIPAKTUYECKOIO MaTepuaa,

® HC BIIOJIHC 3aKOHYCHHBIC BBIBO/JbI UJIN O606H_IGHI/I$I.

He 3aureno craButcs npu:

CXEMAaTHYHOM HEIOJIHOM OTBETE,
HEYMEHHUH OTICPUPOBATH CICIIUATBHBIMA TEPMUHAMH WIIA UX HE3HAHMUH,
OTBETE C IPyOBIMU OIIUOKAMU,
HEYMCHHH MTPUBOIUTH TIPUMEPHI IPAKTHYECKOTO UCIIOIB30BaHUS HAYYHBIX 3HAHUH.

CTy,Z[CHT IIoJIy49acT OAUH TeOpeTI/I‘leCKI/Iﬁ BOIIPpOC, HA KOTOpLII‘/'I JacT YCTHBIﬁ OTBCT.

6.3 Memodu4yeckue mamepuasl, onpedeaarujue npoyedypsl oyeHU8aHUA 3HAHUl,

ymMeHuii, HaebliKkoe u (unu) onbima OeamenbHocMuU,
gopmupoeaHus komnemeHyul

Xapakmepusyrowue >3marnol

. MaxkcumaJjib Koanue CyMMapHBI
Buj nesitesibHOCTH KommenTapmii " N .
HBIH 0211 CTBO W TeKyluii 6as1
Jlexus 5 14 70
Hpyroii BU/T
ACATCIIbHOCTH
(camocTosTenbHAS 10 1 10
pabota TO 3amaHUIO
HpCHO,Z[aBaTCJ'Iﬂ)
R_Telcyumﬁ_
, =
80
R'uTorom,lﬁ:l
3auer 20 1 !
00

JIns  cTyneHTa JOCTUTHYTBIM YpOBEHB
ONpeEsieTCs B COOTBETCTBUU C AJITOPUTMOM, IPUBEICHHBIM B TAOJIHIIE.

00y4eHHOCTH (3aYTEHO/HE3aYTECHO)

YpoBHHU ycBOEHHS
MaTepuaia u
copMHPOBAHHOCTH
CIoco00B AeATeJbHOCTH

KonkpeTtHble geiicTBus
CTY/IeHTOB, CBH/IeTe/IbCTBYIOIIME

0 TOCTHKCHUU TaHHOT0 YPOBHSA

ITepBoiit

PesynbTaTel

00y4YeHUsI  CTYJICHTOB

CBHUICTCIIBCTBYIOT

00




Mmenbie 50 6amioB YCBOGHHU HUMH HEKOTOPBIX 3JEMEHTApHBIX 3HAHUM OCHOBHBIX
«HE3a4TEHO» BOINPOCOB MO AUCHUIUIMHE. JlOmyIleHHble OMIMOKM W HETOYHOCTH
MOKa3bIBAIOT, YTO CTYIEHTHI HE OBJAJENU HEOOXOIUMON CHUCTEeMOM
3HaHUH 110 JUCLHUIUIMHE.

Bropoit OlLleHKa «3a4T€HO» CTAaBUTCS MPU OCBOCHHWM HE MEHEE YeM Ha
ot 51 go 100 GannoB 90% Teopernueckoro marepuana. [Ilpu 3TOM ydyuTHIBalOTCS yMeEHUE
«3a4TEHO» ONepUpoBaTh  CIEUUATBHBIMH  TEPMHUHAMH;  HUCIIOJIb30BaHUE

JOIMOJIHUTCJIIbBHOTO MaTCpHajid.

7. IlepeyeHb OCHOBHOM U JONOJHUTEILHOM y4eOHO JJUTEPATYPbI, HEOOXOTUMOM
JJIS OCBOCHUS M CHUIINHBI

a) OCHOBHAA yueOHaA Mumepamypa:

KysHeuoB, H.T. OcHOBbI HAHOTEXHOMNOMMK [ONEKTPOHHbIN pecypc] : y4ebHuk / H.T. Ky3Hewos, B.M.
HoBoTtopues, B.A. >)Kabpes [n ap.]. — OnekTpoH. aaH. — M. : "llabopaTopus 3HaHMI" (paHee
"BMHOM. NNabopatopus 3HaHun"), 2014. — 400 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=66210 — 3arn. c akpaHa.

Pakos, 3.I". HeopraHunyeckme HaHomaTepuanbl [QNeKTPOHHLIN pecypc] : y4ebHoe nocobue. —
OnekTpoH. gaH. — M. : "labopaTopusa 3HaHnn" (paHee "BUHOM. JlabopaTtopusa 3HaHun"), 2015. —
478 c. — Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_id=70727

0) OononHumenvHaa yyeoHan 1umepamypa:

1.0baukos, N.H. OnekTpoHHbIe CBONCTBA N MPUMEHEHNE HAHOTPYOOK [DNEKTPOHHBIN pecypc] :
MOHorpadus. — OnekTpoH. aaH. — M. : "JlabopaTtopus 3HaHmi" (paHee "BNHOM. JTabopaTopus
3HaHun"), 2015. — 491 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=66217

2.AHgpuesckuin, P.A. OCHOBbI HAHOCTPYKTYPHOrO MaTepuanoseaeHusi. BoamMoXXHOCTM 1 npobnembl
[OnekTpoHHbIN pecypc] : MOHorpadusa. — AneKkTpoH. gaH. — M. : "JlabopaTtopus 3HaHU" (paHee
"BUHOM. Nabopatopus 3HaHun"), 2014. — 255 c. — Pexum gocTtyna:
http://e.lanbook.com/books/element.php?pll_id=66209 — 3arn. ¢ akpaHa.

8. Ilepeuens pecypcos ungopmayuonno-meneKomMmyHuKkauuonnou cemu «Unmepnem)y
(0anee - cemv «HUumepnemy), He0OX00UMBIX 0711 0C60CHUA OUCUUNTIUHBL

B cootBercTBUM € pa3znenom 7 pabodel mporpaMMsl.

9. MeToauueckue YKazanud 1Jist oﬁyqaloumxm M0 OCBOCHHIO JUCIHUITJINHBI

JlucuuIuinHa u3yvaercsi Marucrpantamu MHcTuTyTa pyHIaMeHTaIbHBIX HAyK Npoduist « XuMus
TBEPJOrO TeJla U MaTepHuajoBe/leHHue» Ha 2 Kypce, B OCEHHEM CeMecTpe. 3aHsSTHsI OPTaHU3YIOTCS B
TPaJUIMOHHBIX ISl By3a (opMmax — JIEKIUHM, caMocTosTeldbHas pabota. Ilo umrToram uzyueHUs
JUCIUIUIMHBI CTYJIEHT CIaeT 3a4erT.

BHJT y4€OHBIX OpraHu3aIys AeSITEIPHOCTA 00Yy4YaromEerocst
3aHATUHA
Jlexus Hanucanne koHCIEKTa JEKIUA: KPaTKO, CXEMAaTHUYHO, ITOCIEA0BATEIBHO

(UKCUPOBATh OCHOBHBIE TIOJIOKEHHUS, BHIBOJIBI, (POPMYIMPOBKH, 0000IIECHNS;
NnmomMe4aTb BaA’KHBIC MBICJIN, BBIACIATH KIIFOYCBBIC CJIOBA, TCPMUHBI. Ecmu
CaMOCTOSITENILHO HE y/1aeTcsi pa300parbesl B MaTepuaie, HeoOX0IMMO




c(hopMyIMPOBATh BOMIPOC U 337aTh MIPETNOaBaTEII0 Ha KOHCYIbTAIlMH, Ha
IIPAKTUYECKOM 3aHIATHUH.

Hayuno- KoncnektupoBanue HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLIUH, TOATOTOBKA
MIPaKTUYECKHE OTBETOB K KOHTPOJIbHBIM BOIIPOCAM, IPOCMOTP PEKOMEHIYEMOil INTEpaTyphl,
3aHATUS pabota ¢ TekcToM (ykazams mexkcm u3z ucmounuxa u op.). llpocnymuBanue

ayJuo- U BUAE03anKCcel 10 3aJJaHHOM TeMe, PelIeHne pacueTHO-TpapuuecKux
3a/IaHUM, pelIeHue 3a1a4 110 aJIrOPUTMY U Jp.

CamocrosiTenbHas | 3HAKOMCTBO C OCHOBHOM U JIOMOJIHUTEILHON JTUTEPATYPOM, BKITIOUAs
paboTta/MHAMBHIYa | CIPABOYHBIC U3/IaHUs, 3aPYOCIKHBIE HCTOYHUKH, KOHCIIEKT U T.JI.

JIbHBIE 3aJaHUs CocraBiieHre aHHOTAIMK K MPOYUTAHHBIM JTUTEPATYPHBIM UCTOYHUKAM U JIP.
Pabora o HanvcaHuIo pasjiena riaBbl HAYYHO-HCCIIEI0BATEIbCKON PabOTHI U ..

10. Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOT U, HCIIOJIb3yeMBbIX NIPHU
OCYIIECTBJIEHMH 00PA30BaTeJIbHOI0 NMPoLecca Mo AUCHUIINHE (MOTYJII0),
BKJIIOYAsI TlepevYeHb MPOrPAMMHOTI0 o0ecriedeHust 1 UHPOPMAMOHHBIX
CIIPABOYHBIX CUCTEM (IIPH HEOOXOAMMOCTH)

2 NeKUUU-TIPE3EHTALNH.

11. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 1151
OCYyLIeCTBJICHHSI 00Pa30BaTEILHOI0 MPOLECCa M0 AUCHMILIHHE

UreHne JeKIUHA COMPOBOXKIACTCS JIEMOHCTpalMel y4eOHO-HArJSIHBIX IMOCOOui (craim-
npe3eHTanuii no temam 1. 4.2 (30 pabouux mecr).

JucuunnuHa JO/DKHA OBITh  obOecrieueHa yuyeOHO-METONMYECKOW JOKyMEHTalueH, ee
cozepxaHue (pabouast mporpaMma) JOKHO OBITH MpejcTaBieHo U B JokanbHOU cetn KemI'Y. Tak
xe Heooxoaum poctyn K pongam HTB Keml'V.

CamocrodrenbHas paboTa N0 JUCHMIUIMHE MOXKET IPOBOAUTCS B KOMIIBIOTEPHOM Kjacce
OTJIeNeHNs] PU3MKU U XUMUU aya. 1512, anexTpoHHOM unTanbHOM 3aine (aya. 1218), ocHaieHHbIMU
KOMIIBIOTEPHON TEXHHUKOH C BO3MO)KHOCTBIO MNOJKIIOUEHUS K ceTu «VIHTepHET» M HOCTYNoM B
AJIEKTPOHHYIO HMH(pOPMAIMOHHO-00pazoBarenbHyto cpeny Keml'Y (B ToMm uymcne nemno3utapuit
UH(POPMALIMOHHO-00pa3oBaTeNbHbIX pecypcoB Kem['V) u B 31eKTpOHHO-OMOIMOTEUHBIE CHCTEMBI
"VHUBEPCUTETCKASI BUBJIMOTEKA OHJIAVH", "JIAHB".

Kommiiekt mnporpamMmmHoro obecredeHus, HEOOXOOUMbIM [uig oOecreyeHHus AUCLUIUIMHBI,
BKJIIOUYAET CIEAYIOLIUE MPOTpaMMHbIE IPOAYKTHI:

1. ITakeT opUCHBIX TPOTPAMM:

Microsoft Office 2010 (www.microsoft.com)— nmunensust KemI'Y mm6o

LibreOffice 5.2 (www.libreoffice.org) — ceo6oano pacnpoctpansiemoe [10

2. IlporpaMMa MOATOTOBKY JTaHHBIX W BU3YaJIH3aIHH PE3YIbTATOB PACUECTOB:

Ascalaph  Designer  (http://www.biomolecular-modeling.com/Ascalaph/) —  cBobGoxHO
pacmpoctpansemoe [10 nu6o

Gabedit (http://gabedit.sourceforge.net) — ceobomHO pacnpoctpansemoe [10

3. KoHconbHble mporpammbl [Uisl BBIMOJIHEHHS KBAaHTOBO-XMMHYECKHX W MOJIEKYJISIPHO-
JTUHAMHYECKHUX PACUETOB:

» Firefly (http://classic.chem.msu.su/gran/gamess/) — ceoboato pacrpoctpansiemoe [10

+  MDynaMix (http://www.fos.su.se/~sasha/mdynamix/) — ceo6oHO pacmpoctpansemoe [10

* ORCA (http://orcaforum.cec.mpg.de) — cBob6oaHO pacrnpocTtpansiemoe [10

*  MOPAC (http://openmopac.net) — ceob6oaHO pactpoctpansiemoe [10.
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12. Unble cBeieHUs U (MJIH) MaTEePHAJIbI

12.1. OcoOGeHHOCTH pealu3aluyd AUCHUIUIMHBL Il WHBAIUIOB W JHUI] C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSI

B nmnpomecce wusydeHuss AUCHUIUIMHBI M OCYIIECTBJICHUS MPOIEAYpP TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH M NMPOMEKYTOYHON aTTECTAllMU JIUI[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS
NPUMEHSIOTCSI  aianTUpoBaHHbie  (GopMbl  00y4eHHS ¢ y4€TOM  WHIAMBUAYAIbHBIX
ncuxogusnonoruueckux ocobennocteil. I[lpu ompeaenenun ¢GopM MpoBeNEHUS 3aHATUH C
00yJarouMMHUCA-UHBAIMJIAMUA YUYUTHIBAIOTCSI PEKOMEHJALMKM JaHHBIE [0 pe3yjbTaTaM MEIUKO-
COLIMAJILHON KCIEPTHU3bI, COAepkKaIIUecs B MHAUBUIYaIbHON MporpaMme peaduiIuTaluy HHBAIN A,
OTHOCHUTEJIbHO PEKOMEHOBAHHBIX YCIOBUN U BUJIOB TPY/A.

[Ipu HeoOxomumocTH oOydarolMecs W3 4YHUCJIa HHBAIUWIOB U JIUI[ C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMU 3JIOPOBBSI MOJIB3YIOTCS CIICIIUATBHBIMU PA00YMMH MECTaMH, CO3IaHHBIMH C YIETOM
HapYIICHHbIX QYHKUUNA M OrpaHUYECHUN KU3HEICATEIbHOCTH.

Jlist vt ¢ HapylieHueM 3peHust (CIEnbIX U CIIa00BUIAIINX ):

[ cnenuanu3upoBaHHOE cTanroHapHoe padouee mecto DnCUC 201;

(] crenraan3upoBaHHOE cTalmoHapHoe padouee mecto DnCHUC 221;

0 crnenmnanu3upoBanHoe MoomibHOE MecTo 1HOT 301;

O mpurTtep bpaiins (+110 ms tpancisiium Tekcra B mpudT bpaiis).

Ji U1 ¢ HapyIIeHUEeM CiryXa:

[J cucreMa MH(GOpPMaLMOHHAs JUIs clIabociblmammx crainonapHas «Mcrok» C-1H;

[ 6ecrnpoBoHAs 3BYKO3AMUCHIBAIOIIAS anapaTypa KOJUIEKTUBHOTO MOJIb30BAHUS: PAIUOKIACC
(pamromukpodon) «Coner-PCM» PM-3.1.

Jliig au11 ¢ HapyIIeHHeM OTIOPHO-ABUTaTEIbHOIO annapara:

[J KOMMBIOTEPHBIM CTOJ JJIA JIMI[ C HapYHICHUSMU OMOPHO-JABUTATEIILHOW CHUCTEMBI C
AIEKTPOIPUBOJIOM;

[J KJIaBuaTypa C HAaKJIAQJHOM M C KHONOYHOM MBIIIKOM C PACIOJIOKEHHEM KHOIIOK CBEpXY
AKkop;

(1 ©ecnpoBojHast Mbiiibs Tpexoon mis [TK Logitech M570;

[ kJmaBUaTypa ¢ JHKOWCTUKOM JIJIsl BRIOOpa KJIaBUIIIM Ha I[BETOBOM TOJIE.

OcoOeHHOCTH Tmpolecca HM3yYEHUS TUCIHUIUIMHBI M OCYIIECTBIEHUS MPOLEAYp TEKYIIETOo
KOHTPOJISI YCTIEBAEMOCTH M IIPOMEKYTOYHON aTTeCTAINN:

Jl5ig un ¢ HapyIlIeHueM 3peHus 3aJaHusl U MHCTPYKIIUU 110 UX BBIOJHEHUIO MPEJOCTaBISIOTCS
C YKPYMHEHHBIM MIpU(TOM, JIJIsi CIEMbIX 3amaHus o(GopMIISIOTCS pelbeHO-TOYEHHBIM HIPpU(TOM
bpaiinga win B BHAE DJIEKTPOHHOIO JOKYMEHTA, IOCTYITHOIO C IIOMOLIBIO KOMIIBIOTEPA CO
CHEIMAlIN3UPOBAaHHBIM MIPOTPAMMHBIM 00€CIeYeHHEeM JUIsl CEMbIX, TU00 3auuThiBatoTcs uMm. [lpu
HEO0OXOAMMOCTH 00eCIeYMBaeTCs MHAMBUIYaTbHOE paBHOMEPHOE ocBeleHne He meHee 300 mrokc,
MPEIOCTABIISIETCS YBETUYHBAIOIIEE YCTPOUCTBO, a TAKXKE BO3MOXKHOCTh UCIOIB30BaTh COOCTBEHHOE
YBEJIMYHUBAIOIINE YCTPOHUCTBO.

Jnis nui ¢ HapylmieHHeM cliyxa JUJAaKTUYecKud wmarepuan (Ciala-Tpe3eHTalluu JIeKIIHid,
3aJlaHus W WHCTPYKIIMU K WX BBITOJHCHUIO) TPEIOCTABISIOTCS B IHCBMEHHOH (opMe WIH
JNEKTPOHHOM BUAE Tpu HeoOxoaumocTH. (OOecrneynBaeTcsl HalWuMe 3BYKOYCHIJIMBAIOIICH
anmaparypbl KOJUICKTHBHOTO IIOJIb30BAHUS, TPU HEOOXOJMMOCTH CTYACHTAM IPEIOCTABISICTCS
3BYKOYCHIIMBAIOIIAs annapaTypa HHAUBUAYAIEHOTO MOJIh30BAHUS.

JIJIs JTHIL C TSAXKEIBIMA HApYIICHUSIMHA PEYU TEKYIIHH U MMPOMEKYTOYHBIH KOHTPOJIb MPOBOISATCS
B IMUCbMEHHOM (hopme.

[Ipy HEOOXOTUMOCTH JIUIA ¢ HAPYIICHUSMHU JIBUTATCIbHBIX (DYHKIIMHA HWDKHAX KOHEYHOCTEH
BBITIOJHSIOT J1abopaTopHble paboThl Ha Oaze 7 OJNOYHOW ayaUTOPUU B Mape ¢ oOydarommmcs 0e3
OTPaHHYEHHBIX BO3MOXHOCTEH 3I0POBbSI; MUChbMEHHBIC 3aaHHSI BBITIOTHSIIOTCS TUCTAHIIMOHHO, TIPU
TOM B3aWMOJICHCTBUE C IpenojaaBaresieM ocyiectsisiercsa yepe3 DMOC; nekuun npoBoasTes B 1
1 2 OJIOYHBIX ayAUTOPHUAX, TPAKTUICCKUE 3aHATHS B ayIuTopusax 8 u 2 kopmycoB KemI'V.

JUis U1 ¢ HapyIIEHUSIMU ABUTATENbHBIX (DYHKIMH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEHW JsabopaTopHble paOOTHI BBIMONHSAIOTCS B Tape ¢ oOydaromumcs 0e3



OTPAaHUYEHHBIX BO3MOXHOCTEH 3/10POBbS; MUCbMEHHbIE 33JJaHUs BBIMOJIHSIOTCS TUCTAHLIUOHHO, TTPU
3TOM B3aUMOJICHCTBUE C TpernogaBareiieM ocyiiecTtBisgercs yepes DMOC; sk3ameH cmaércs B
YCTHOH (opme.

[Ipn HEOOXOAMMOCTH JIMIY C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI MPEIOCTaBISACTCS
JIOTIOJIHUTEILHOE BPEMSI JIJIsL BHIITOJTHCHUS 3aJIaHUK U ca4M 3a4éTa, HO He Oosiee yem Ha 0.5 yaca.

CryaeHTbl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbSI CHAIOT 3a4€T B OJHOM ayJIUTOPHH
COBMECTHO C MHBIMH OOYYAIOIIUMHUCS, €CJIM 3TO HE CO3/1aeT TPYAHOCTEH Jis CTYICHTOB IpPHU cAayde
3a4éTa.

CTyneHThl ¢ OTrpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MOTYT B MpoIecce OOY4YCHHS H
MPOXOXKJICHHUSI TEKYLIEro M HWTOTOBOIO KOHTPOJS  IOJIb30BaTbCAd TEXHUYECKUMHU CpPEICTBAMM,
HEOOXOUMBIMU UM B CBSI3H C UX WHIUBUAYAITBHBIMU OCOOCHHOCTSIMH.

JlomyckaeTcss NpUCYTCTBHE B ayJAUTOPUM BO BpeMs clayd 3a4yéTa acCHUCTEHTa M3 4YHCIIa
pabotHukoB Kem['Y wiM mnpuBieUEHHBIX JUI, OKa3bIBAIOIIUX CTYJIEHTaM C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 37I0POBbsI HEOOXOAUMYIO TEXHUYECKYIO MOMOIIb C y4ETOM HUX HHIWBUIYaTbHBIX
ocobeHHOCTeH (3aHATH pabouee MeCTO, IePeIBUTAThCS, TPOUUTATh M 0POPMUTH 3a7aHne, 00IAThCs
C TMPEro1aBaTessIMu).

Oco0bIe yCTIOBHS MPEIOCTABIISIOTCS CTYJISHTAM C OIPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 3JI0POBBSI
HA OCHOBAHHH 3asIBJIICHUS, COJCPIKAIIETO CBEACHHUSI O HEOOXOAUMOCTH CO3JaHHsI COOTBETCTBYIOIIMX
CIIELUAJIbHBIX YCIIOBUM.

CocrtaBurenn : 3axapos IO.A., n.x.H., npodeccop, 3aB.kad. XTT u XM

(Pamunus, unuyuansl u dondicnocms npenodasamers (et))




