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HOACHUTEJIBHASA 3AIIUCKA

JlonoaHUTENbHAS o011epa3BUBarOIIas nporpamma «HanokBaHTyM»
(yriyOneHHbI ypOBeHb) pa3paboTaHa Ha ocHOBaHMM DenepasbHOrO 3aKOHAa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepannny», Konuenuuu
Pa3BUTHUSA JIOTIOJIHUTEIBHOTO 0Opa3oBanust aeteit 10 2030 rona.

HanpasjieHHOCTH POrpamMMblI

JlonosHUTENBHAS oO11Iepa3BUBAOIIAS nporpaMmma «HaHOKBaHTYM»
(yrmyOneHHbIN YPOBEHB) UMEET €CTECTBEHHO-HAYYHYIO/ TEXHHUECKYIO
HaIpPaBJIEHHOCTb.

AKTYaJIbHOCTH MPOTPAMMBI

[To Mepe pa3BUTHS TCHACHIIMK MUHUMHU3AITUN TEXHUYECKUX ¥ HH(OPMAITMOHHO-
TEXHHYECKUX CUCTEM, OOPETCHHS MMM HOBBIX ()YHKIIMOHAIBHBIX XapaKTEPUCTHK BCE
0oJice aKTyalbHBIMH CTAHOBSITCS BOIIPOCHI CO3JIaHUS M IPUMEHEHUSI HAHOPa3MEPHBIX
MaTepHaJIOB, TEXHOJIOTHH CHHTE3a M MPOU3BOJICTBA KOTOPBIX CTAHOBSTCS OCOOEHHO
BOXHBIMU W TIEPCIIEKTUBHBIMU. [l TpeicKa3bIBaHMsl, OIICHUBAHUS M YIPaBICHUS
CBOWMCTBAMH HAHOTEXHOJIOTUYHBIX MPOAYKTOB, OMpPEIEICHHUS OO0JacTH WX PaOOTHI
HEOOXOJMMO TIOHMUMATh KaK MEXaHW3MBI, JIeKallie B OCHOBE (HOPMHPOBAHHS
HaHOMAaTEpUaJIOB U HAHOPA3MEPHBIX CHUCTEM, TaK M MPOTEKAIIINE B HUX MPOIECCHI,
o0ycaBIuBarone 0COOEHHOCTH uX paboThl. C BBIXOJIOM Ha PAIHOK HAHOTEXHOJIOTHH,
«YMHBIX» MaTepUAJIOB, HOBBIX TPUOOPOB U JIEKAPCTBCHHBIX BEIICCTB 3HAHHS
MOJIPACTAIONIET0 TIOKOJIEHWss B 23Tol cdepe OyayT cmocoOCTBOBaTH HOBBIM
JOCTIDKEHUSIM BO MHOTHX OTpaciiiX HAyKd W MPOMBIIUICHHOCTH, a MOJIOABIM
CHenuanucTaM  o0ecredyar BBICOKYI0 KOHKYPEHTOCTIOCOOHOCTh U OOJIBIIYIO
BOCTpeOOBAaHHOCTH Ha pbIHKE Tpyaa. lIporpamma «HaHOkBaHTym» HampaBlieHa Ha
pa3BUTHE MPOPECCUOHATBHBIX KOMIIETCHIINM, MPOJUKTOBAHHBIX COBPEMEHHBIMU
YCIIOBUSIMH E€CTECTBEHHOHAYYHON W TEXHUYECKOW HAMPaBICHHOCTH, W TMpPHU3BaHA
chopMHpOBaTh y NIKOJHHUKOB 3HAHUA O METOJaX W TEXHOJIOTHSX MOIYYCHUS

HAaHOMOPOWIKOB, HAHOCJIOEB, HAHOTETEPOCTPYKTYP M HAHOCTPYKTYPHPOBAHHBIX



MaTepuaioB, B OCHOBE KOTOpBIX JieXKaT pas3inyHble (Pu3nUeckue U (HU3UKO-

XUMHYCCKHUEC ITPOLICCCHI.

Ilenarornyeckasi Hejieco00pa3sHOCTH MPOIrPaAMMbI

[Iporpamma «HanokBanTym» (yriayOJeHHBI ypOBEHb) , TJIABHBIM 00pa3oM,
HaIpaBJieHa Ha peleHue npoopueHTAMOHHBIX 3a/1a4, o0ecrneunBas BO3MOKHOCTD
3HAKOMCTBA OOYYaIOIIUXCA C COBPEMEHHBIM OOOpPYIOBAaHMEM U COBPEMEHHBIMU
TpeOOBaHUAMH K  MpodeccusiM  eCTECTBEHHOHAYYHOM W TEXHUYECKOU
HaIIPaBJIEHHOCTH.

Hamnpasnenue «HanokBaHnTyMma» OCHOBBIBAETCS Ha U3Y4YEHUN
MaTEepUAIOBEACHUSI HAa MHUKPO- M HAHOYPOBHAX M (OpPMHUpPYET Yy ydaluxcs
yriayOjaeHHble 3HAaHUSA B OOJACTH XUMHH, OHOJOTHH, (U3UKH, TEXHUKH, a TaKXKe
(dbopMUpyeT HaBBIKK pabOTHI C COBPEMEHHBIM HaYyYHBIM 000PYI0BAHUEM.

OOOCHOBaHHOCTh ~M3y4Y€HHs JAHHOTO Kypca BbI3BaHA 3HAYUTEIHHOU
HAyKOEMKOCTBIO  TPOILIECCOB  pa3padOTKM W  HU3TOTOBJICHHUS NPOAYKIUU U3
HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB, HOBU3HON HayYHBIX Pa3paboTOK U OOJIbIIUMHU
puckamMu Tpu  oneHKe A(POEKTUBHOCTH HX HCIOIB30BaHUA JUISI  CO3/IaHUA
KOHKYPEHTOCIIOCOOHON HAaHOMPOAYKIIUH, HEOOXOAUMOCTbIO OTCIIEKUBATH MMOCTOSIHHO
U3MEHSIONIYIOCS KOHBIOHKTYPY Ha PHIHKE HAHONPOAYKIIMY U HAHOTEXHOJIOTUH.

MeTononornyeckoun OCHOBOM MPOrpaMMBbl ABJIACTCS CUCTEMHO-
NEATEIbHOCTHBIA  TOJIXOJ, COYETAIOLUICS C  pa3IMYHBIMA  COBPEMEHHBIMU
o0pa3oBaTeIbHBIMHU TEXHOJIOTUSIMU, TAKUMHU KaK TEXHOJOTUS Pa3BUTHUS MMOHATUHHOTO
MBIIIJICHNS, TEXHOJOTUS  MCCIENOBATEIIbCKOM UM NPOEKTHOW  JEATEIbHOCTH.
[IpuMeHeHne  CHUCTEMHO-JESATENIbHOCTHOIO  Moaxoja Haubonee 3¢ (HEeKTUBHO
CIIocoOCTBYET (POPMUPOBAHUIO YHUBEPCAIBHBIX YUECOHBIX JICHCTBHIA.

Hear mporpamMmbl — TpHBJICUEHHUE OOYYAIOMIMXCS K HCCIEIOBATEIHCKOM,
M300peTaTeIbCKOM, HAyYHOW W WHXXCHEPHOW JCATEIBLHOCTH, OBJAJACHUE WMU
COBPEMEHHBIMU MPEJICTABICHUSIMH O HaHOMAaTepHallaX U HAHOCHCTEMAaX, a TaKkKe

BO3MOKHOCTAX UX HUCIIOJb30BaHUA IIPHU CO3AaHNHN HaYKOGMKOﬁ IMPOAYKIHH.



3agaym nNporpaMMal:

- O3HaKOMJIEHHE oOOydJaromuxcs C 0a30BbIMM 3HAHUSIMU B 00JacTu
HAHOTECXHOJIOTUM;

- OCMBICJICHHE OCHOBHBIX OTJIWYUTEIBHBIX OCOOEHHOCTEH MaTepualos,
HAaXOISIIMXCSI B HAHOCOCTOSIHUY,

- OBJIQJICHUE COBPEMEHHBIMHU MPEACTABICHUAMHU 00 OCHOBHBIX NpHOOpax u
METOAAaX HAHOAUATHOCTUKU U UX aHATUTUYECKUX BO3ZMOKHOCTAX;

- OCBOCHHME OCHOBHBIX METOJIOB ITOJYYEHUSI HAHOMATEpHUaI0B U HAHOCTPYKTYP;

- OOyueHHEe HaBBIKAM OBICTPOTO OCBOEHHSI HOBBIX HHCTPYMEHTAJIBHBIX U
TEXHUYECKUX CPEJCTB, B TOM YHUCJIE BBICOKOTEXHOJOTHMYHOTO OOOpPYIOBaHUS H
MPUHITUIIOB pabOThI C HUM;

- popmupoBaHKe y 00YyYaIONIUXCSI CUCTEMHBIX 3HaHUI 0 (PU3UIECKUX OCHOBAX,
WHCTPYMEHTAJIbHBIX TMPUHUUANAX M JAATHOCTUYECKUX BO3MOXKHOCTSIX METOJIOB
CKaHUPYIOIIEH 30HI0BOM MUKPOCKOMUH, CrieKTpockonuu U autorpaduu (C3M, CJI),
SABJIAIOMIMXCSA OAHUMH M3 0a30BbIX METOJ0B COBPEMEHHON HAaHOAMATHOCTUKY;

- (hpopmupoBaHKEe y MIKOJLHUKOB CUCTEMHBIX 3HAHUH O METO/IaX M TEXHOJIOTHSIX
IIOJIy4YE€HUSI HAHOPA3MEPHBIX CUCTEM M UX IIPAKTUYECKOU peannu3anuu;

- OCBOCHHUE IIKOJbHUKAMUA TEPMUHOJIOTUU U OCHOBHBIX ITOHSATHM, CBA3aHHBIX C
HaHOMAaTepuajJaMu U HAaHOTEXHOJIOTUSMU;

- O3HAKOMJICHHE C  IPAKTUYECKOM  MATEMaTUKOM; U3YYEHHE  OCHOB
KOMOWHATOPUKH, TEOPUU MHOXKECTB, MAaTEMAaTUYECKON JIOTUKH; U3YYCHHE U pacyeT
TEOPUU BEPOSITHOCTH;

- opmupoBaHue MpeaCcTaBICHUN O MPOBEIECHUN MAaTEMAaTUYECKUX PACUETOB C
IIOMOIIIBIO IIPOrPaMM;

- pa3BUTHE NTO3HABATEILHOI'O MHTEPECA K MIPOEKTHOMN JIESTEIBHOCTH, PELICHUIO
M300peTaTeNbCKUX 3a/1a4, HAyYHO-TEXHUYECKOMY TBOPUYECTBY;

- OBJIaJICHUE HaBbIKAMH NPOEKTHON JESATENbHOCTH, MOJATOTOBKAa B 0OOJACTH
MIPOEKTHOM JAEATENBHOCTA HA COBPEMEHHOM YPOBHE;

- O3HaKOMJICHWE C TpaBWJIaMHU TEXHUKH O€30MacHOCTH Tpu pabore cC

BBICOKOTCXHOJOI'MYHBIM O60py,[[0BaHI/IeM;



- 00yueHUE HaBBIKAM WCIIOJb30BAHUS HAYYHO-TIOMYJSIPHOW W CIPaBOYHOM
JTUTEPATYPHl, UHTEPHET-UCTOYHUKOB;

- BBIpaOOTKa HABBIKOB KOMAHIHOW pabOThl W IMyOJWYHBIX BBICTYIUICHHA,
JOKJIAJI0B;

- O3HAaKOMJICHHE C TEXHHYECKHMMH TpodeccusiMu u oOecredeHue YyCIOBUU
po¢heCCHOHATFHOTO CaMOOIIPEICTICHHS,

- pa3BUTHE HAOMIOIATEILHOCTH, BHHMAHHUSA, CIIOCOOHOCTH YydYalluxcs K
CaMOCTOSITEIILHOMY PEIICHUIO BO3HUKAIONTUX MPOOIIEM;

- TONYJIAPU3AINAS HAYYHO-TEXHUYCCKUX 3HAHHM.
AjlpecaT mporpaMMmbl — ydamuxcs B Bo3pacte 12-13 ner, xenaromiye 3aHUMAThCS
UCCJICIOBAaHUSMH B 00JIACTH HAHOTEXHOJIOTHH.

AJpecat nporpaMmabi:
ydaiuecs: B Bo3pacte 12-13 net, unrepecyromuecs chepoil KOCMOHABTHKH.
KonnuyecTBo 00y4aromuxcsi B rpynme:
- BBOJIHBIN ¥ yITyOseHHbIH Moaynu - oT 10 1o 12 yesnoBek;
- MPOEKTHBIA — OT 6 70 10 yenoBexk.
®opMbl 00y4eHUS U BUIAbI 3AaHATHI
[Tpunsitas B mporpamme mojenb oOyduenus Cuctemsl 4K Bkitouaer B ce0s Kak

IPYNIOBBIC, TaK U UHANBUAYAJIbHBIE (POPMBI OpPraHU3AINUU IEATETLHOCTH yUYalTUXCs.
[Iporpamma mpenmonaraeT cBOOOIHBIN BEIOOp (GOpM ayaUTOPHBIX 3aHATHH (JIEKIUH,
Oecenpl, OOCYXKIEHUs, UTPOBbIe (OPMBI pabOThI, MPAKTHYECCKUE 3aHATHS, METO]
IIPOCKTOB) BBIOOP KOTOPBIX OOYCIaBIMBACTCA TEMOW 3aHATHS W (OPMOM ero
npoBenenus. Komangnas pabora  mpenmonaraeT — OOCYKIEHHE  TPOEKTOB,
corjacoBaHue paboT, COOpPKYy HUTOTOBOTO TMPOAYKTa, OOIIEHHE C KypaTOpOM.
[Ipaktuueckas paboTa - BBOAHBIC 3aHATHUS, MPAKTUKYMbI, KOHCYJIBTAIlUU C
MpernoaBaTesiMu, COOPKY TIPOYKTa M UCTIBITAHUS.

Bo3MOXHBI  BCTpedun ¢  MPUTIIAMNIEHHBIMH  CIOUKEPaMH, COBMECTHBIC
KoH(MepeHInr, BUICOKOHGEPEHIIMN WIM BEOWMHApHI C APYTUMH KBAaHTYMaMH H

OKCIICPTaMH, MHAWBUAYAJIBbHBIC W I'PYIIIIOBBIC KOHCYJIbTAIlHH.



[lo Tumy opraHu3anMK B3aUMOJEHCTBUA IENAaroroB ¢ OOYyYAIOIIMMMCS MpPH
peanu3anuu MporpaMM HCIOIb3YIOTCS JIMYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOIMHU
oOy4deHHsl (TEXHOJIOTHH NMPOEKTHOM U HCCIEI0BATEIBCKON AESTEIIBHOCTH).

Peanuzanus IIPOrpaMMBbl MIPEAIOoIaraeT UCITOJIb30BAHUE
310pOBbECOEPEraroMX TEXHOIOTHH, pealu3yIOIUXCs Yepe3 co3aaHue 0e30MmacHbIX
YCIIOBUM, TaKMX KaK BKJIIOUECHHE B 3aHATHE JMHAMUYECKHX Iay3, NEPUOJHYECKAs
CMEHa JICSITeIbHOCTH 00YyYaloIUXCsl; KOHTPOJb COOM0IEHUS 00YHYarOIIMMUCS IPABUII
pa6otel Ha IIK; co3ganue 61aronpusTHOTO MCUXOJOTUYECKOTO KIIMMAaTa B TPYIIIIE.

OTin4ynTeIbHAsA 0COOCHHOCTH NMPOTrPaAMMBbI

[IpencraBnsgemass nmporpaMma OCHOBaHa Ha METOIMYECKOM WHCTPYMEHTApUU
HacTtaBHUKa «HaHokBaHTyM Tynkut» (M.MyxuH u 1p. — 2-e u3[., nepepad. u J0M. —
M.: ®onp HOBBIX popM pa3BUTUA 00pa3oBaHus, 2019), uMeeT MOAYIBHYIO CTPYKTYPY
U 3aJ0KEHHYK0 BO3MOXHOCTb CETEBOI'0 B3aMMOJEWUCTBUSA. MOAYIM MOCTPOEHBI Ha
PaKTUKO-OPUEHTHUPOBAHHBIX HMHXEHEPHBIX M  HCCIEAOBATEIbCKUX  IMPOEKTaX
(MHIMBHUYATBHBIX WJIM TPYIIIOBBIX), HAIIPABIECHHBIX HA PEIICHHUE 3a/1a4 MPUKIIATHOTO
1 QyHIaMEHTaJIbHOTO XapaKTepa.

Oprann3zanuoHHO-NeIarornyeckne yCaoBus

[Ipu peanuzanuu  JTOMOJHUTEIBHOM  OOIICOPA3BUBAIONIEH  MPOrpaMMBbI
UCToNIb3yeTcs (opMa, OCHOBaHHAsT Ha MOAYJIHHOM TPUHIHUIE TPEIACTABICHUS
coziep kaHusi 00pa30BaTEIbLHOM MPOrpaMMBbI M TIOCTPOCHUS YIEOHOTO IJIaHa.

[Iporpamma  mpenamnonaraetr 3 ypoBHS OOY4YEHHs: BBOJHBIA, yriyOJIEHHBIMH,
MPOEKTHBIN. KaXIplii U3 YpOBHEW UMEET 3aKOHUYCHHYIO CTPYKTYPY CO CBOMM LEIISIMU,
3a/layaMd M OXKHMJaeMbIMU pesyibTaTamu. OOydaromuiics HauMHAET HW3Y4YEHUE
IIPOrpaMMbl C BBOJHOI'O YPOBHS, MOXET NEperTH Ha YyriyOnEHHBIM M Jajnee Ha
MIPOEKTHBIM, & MOKET OCTAHOBUTHCS TOJIBKO HAa U3YYEHUH BBOJHOIO ypoBHs. Kaxxabii
W3 YPOBHEN 3aKaHYMBAETCA 3alIUTON IPOEKTA.

Peanuzanust mporpaMmbl MOKET OBITh OCYIIECTBIIEHAa Kak Ha COOCTBEHHBIX
pecypcax KBAaHTOPUYMAa, TaK M IIPU IOJAEPKKE CETEBBIX W HMHAYCTPUAIBHBIX

MapTHEPOB YEepPEe3 CETEBOE B3aUMO/ICHCTBUE.



CoBmecTHass  JA€STEIBHOCTh  YYaCTHUKOB  00Opa3oBaTeNIbHOTO  Mpolecca
BBICTPAMBAETCS HAa MOPUHUOMANAX HMOLUMOHAIBHOM 3HAYMMOCTH, OTKPBITOCTH,
NEeATeNIbHOCTH, 0OPAaTHOM CBSI3U U CYOBEKTHOCTU 00YYaIOIIerocs.

BHyTpu Kaxx10oro ypoBHS CYHIECTBYET MOAYJIBHOE MOCTPOCHHE MPOTrPaAMMBI,
BKJTIOYAlOIee B ce0sl HEMOCPEICTBEHHO MOJIYJIb IO HANPaBJICHUIO KBaHTyMa (HaHO),
KpOM€ TOT0, 00Yy4YaroIIUMCs MOXKET OBITh MPEIJIOKEHO enlé 2—3 MOJYJIsl, UCXOJs U3
BO3MOKHOCTEM opraHuzamuu (IaxmaTbl, TEXHUUYECKUH aHTJIMIUCKUM, MaTEMaTHKa).

Cpox 0CBOECHHS MPOrPaMMbl, PeKUM 3aHATHI

Cpok ocBoeHHs1 OO0IEepa3BUBAOIICH MPOrPaMMBbI ONpPEACNSIeTCS B yueOHOM
IiaHe, KOTOPBIA SIBISETCA TMPUIIOKEHUEM UM MOXKET OOHOBIATHCS 10 Mepe
HEO0OXOUMOCTH.

[TpoaoXUTENBHOCTh OJHOTO 3aHATUA — 45 MuHyT. KoinuecTBO 3aHSATHI B
JIeHb, HEJIETI0 OMpPECNIsIeTCS B COOTBETCTBHHM C YUYEOHBIM IUIAHOM (SIBJISIFOITUMCS
OoOHOBIIIEMbIM TIpwiIokeHHeM Ne 1), KaleHIapHBIM Tpad@HUKOM  (SBIISIOIIAMCS

OOHOBIIIEMBIM MpHUIIOKEeHHEM Ne 2),

I[Inanupyembie pe3yJibTaAThI OCBOEHHSI 00Pa30BaTebLHOI MPOrpaMMbl
3HaHueBbIe U NIPodeccHOHATbHbIE KOMIIETEHIMHU

3HaHUE/TIOHMMAHUE YYaIIImMucCs .

- IPEIMETa HAHOTEXHOJIOTUH;

- OCHOBHBIX BHUJOB HaHOOOBEKTOB M HAHOMATEPHUAJIOB, WX OTIMYUTEIBbHBIX
0COOEHHOCTEMN;

- MpUOOPOB M YCTPOMCTB, pa3pabaThIBAEMbIX Ha OCHOBE HAHOMATEPHAJIOB,

- IPUHIIMIIA PAa3MEPHOTO0 KBAHTOBAHUS W YCJIOBUS HAOIIOIEHUS KBAaHTOBO-
pPa3MEpHBIX SIBJICHUN;

- OCHOBHBIX MapamMeTpoB, ONMPEEISIONINX CBOMCTBA HAHOOOBEKTOB, METOABI U
npuOOPHI X XapaKTEePU3aIINN;

- KtaccupuKanmMyM, BO3MOXKHOCTEH W Ha3HAYCHHWS OCHOBHBIX METOJOB

IIOJTYUYCHNA HAHOMATCPHUAJIOB,



- TEXHOJIOTUYECKOr0 O0OpYJOBaHUS M OCHOBHBIX METOJOB MOJIYYECHHS
HaHOITOPOILIKOB, HAHOCJIOEB U KOMITAKTHBIX HAHOMAaTEPHUAJIOB;

- OCHOBBI 00paOOTKM HAHOCTPYKTYPUPOBAHHBIX MAaTE€pUAIOB; METOJIOB U
TEXHOJIOTUH MTOJTy4YE€HHS] HAHOKOMIIO3UTOB;

- IPUHIUIIOB, 3aJIO’)KEHHBIX B KOHCTPYKIIMM M NPOrpaMMHOE oOOecrieueHue
CKaHUPYIOIIETo 30H10Boro Mukpockomna (C3M);

- (pu3MYECKUX U XUMUYECKUX CUCTEM MOHM)KEHHON Pa3MepHOCTH,

- OCHOBHBIX HAayYHO-TEXHUYECKHX MNpPOOJIEM HAHOTEXHOJOTHU W TEPCHEKTUB
pa3BUTHS JaHHOW 00JIACTH 3HAHMIA;

- OCHOB KOMOMHATOPUKH, TEOPUH MHOXKECTB, MATEMATUUYECKOM JIOTUKHU; TEOPUHU
BEPOSATHOCTHU; TEOPUU IPadoOB.

YmeHus:

- IPOTHO3UPOBATh  YCTOWYMBOCTh W (PU3UKO-XMMHUYECKHME  CBOMCTBA
HAaHOOOBEKTOB M HAHOMATEPHUAJIOB;

- AHAJIM3UPOBATh M IIPEICKa3blBaTh TEHIACHIIMM Pa3BUTHUS CETMEHTA pbHIHKA
IPOAYKLIMM HA OCHOBE HAHOPA3MEPHBIX CUCTEM;

- BBIOUPATh ONTUMATBHBIE PACXOHBIE MATEPUAIIBI;

- ODUCHTUPOBATHC B COBPEMEHHOW JIUTEPATYpE U BECTU JUCKYCCHUIO II0
HAaHOTEXHOJIOTUH;

- CAMOCTOSITEJIBHO CTaBUTh 33Ja4yd IO CO3JAaHUK0 WIA [PAKTUYECKOMY
NPUMEHEHUI0 HAHOOOBEKTOB M HAHOMATEpPHAJOB JJIsl PEIICHHS KOHKPETHBIX 3a/ia4y
HAaHOTEXHOJIOTUH;

- OPUEHTUPOBATHCS B METOAAX IOJYy4YEHUS M HCCIENOBaHUS HAHOCTPYKTYP,
CKaHUPYIOILIEN TYHHEIIBHOM MUKPOCKOIIMY U CHEKTPOCKOIINH;

- IPOBOAUTH MaTEMaTHYECKHUE PACUETHI C IOMOIIBIO IPOTPAMM;

- IPUMEHATh MAaTEMATUYECKUE HHCTPYMEHTBI B IIPOCKTHOM JACATEIBHOCTH.

dopMupoBaHUE HABLIKOB:

- TBOPYECKOT0 0000IICHUS MOTYyUYEHHbBIX 3HAHU;
- pabotel Ha C3M pa3IuyHBIX TUTIOB,;

- aHAJIN3a JAHHBIX, MOJIYY€HHBIX ¢ moMolbo C3M;



- KOHKPETHOTO U OOBEKTHUBHOTO H3JIOKEHHUSI CBOMX 3HAHUM B MUCHMEHHOW U
yCTHOH (hopme,

- pyHIaMeHTalbHBIX 3HAaHUW O coenuduKe TOBEICHUS BEIIeCTBA B
HAaHOMETPOBOM Pa3MEPHOM JHAMNa30HE;

- IOHUMaHUsl MEXaHW3Ma BO3HMKHOBEHHUS pPa3MEpHbIX (DU3WYECKUX U
XUMHYECKUX 3P PEKTOB;

- INTAHUPOBAHUSI ¥ BBINOJHEHUS YYEOHOro MpPOEKTa C HCIOJIb30BAHUEM
o0opy10BaHMs, MOIENICH, METOIOB M MPUEMOB, 3aIlIUTHI TPOCKTA.

YHuBepcajbHble KOMIIETCHIUN

- YMEHHE IT'€HepUpPOBaTh UJICH YKa3aHHBIMU METOJaMU;

- YMEHHUE CIIYIIATh U CJBIIIATh COOCCEIHUKA;

- YMEHHE apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PCHUS;

- yMEHHE  HAXOIuTh MWH(MOpPMALIMIO B  CBOOOJHBIX HCTOYHHKAX U
CTPYKTYpHUPOBATH €€;

- yMEHUE KOMOMHUPOBATH, BUIOU3MEHSITH U YIy4lllaTh UJICH;

- HaBBIKM KOMaHIHOW paboTHI;

- YMEHHUE TPAMOTHO MUCbMEHHO (hOPMYITUPOBATH CBOU MBICIIH;

- KPUTUYECKOE MBIIUICHHE U yMEHUE OOBEKTUBHO OLIEHUBATh PE3YIbTaThl
cBOEH paboTHI;

- OCHOBBI OpPaTOPCKOT'O MacTEpPCTBA.

VYpoBenb chOpMHPOBAHHOCTH W OCBOCHHOCTH HABBIKOB BBISIBIISIETCS B XOJI€
3aIIUT YYEOHBIX MPOSKTHBIX PabOT.

[To uroram oOy4eHHS NOJDKHO CPOPMHUPOBATHCS MPEICTaBICHHE O CIOCo0e
MPOBEAECHUS HAYyYHOI'O MCCIEJAOBaHUS, aKTyaJlIbHBIX 3aJadyax, CaMOOIPEIEICHUE C
00J1aCThIO JNaJIbHEUIIIEH MIPOCKTHO-UCCIIENOBATEIbCKOMN JIEATENBbHOCTH,
MPOJIEMOHCTPUPOBAHA CTIOCOOHOCTH ¥ TOTOBHOCTH IPUMEHSTH IMOTYYSHHBIC 3HAHUS HA
MIPaKTHKE.

PaGota mpOEKTHBIX TPyHm TPOBOAUTCS TIO Pa3HBIM  HANpPaBICHUSM

I/ICCJ'ICZ[OBaHI/Iﬁ C YUCTOM HMHTCPCCOB ydalllUXC.



DopMbl aTTECTALMH
OcHOBOM aTTeCcTAlMM SIBISETCS IPOEKTHAs JAEATEIBHOCTh YYallUMXCS I10
HaIlpaBJICHUIO 00I11e00pa30BaTeIbHONM MpOrpaMMbl M Y4YacTHEM B Pa3IU4HBIX
COPEBHOBAHMIX NMH)KECHEPHOU HANIPABIEHHOCTH.
IIpoMexyTOouHasi aTTeCTALMSA BBIIOJHEHUS IPOTPAMMBI U CTEIIEHH YCBOCHHUS
Marepurala MPOU3BOINUTCS C TOMOIIBIO BBIITOJIHEHNS KEHCOB.
HroroBoii arrecraumer sBisieTcss pa3paboTka M 3alllUTa MPOEKTa B BHJEC

Y4acCTus B BHYTPUT'PYIIIOBBIX BBICTABKAX, KOHKYPCaX, NPC3CHTALIUAX.

Kputepynu oneHKH myO0JIHYHON NMPe3eHTALMU MPOEKTA:

1 AKTyaJIbHOCTh M 3HAYUMOCTh mpoekTa (o1 0 10 5 6aioB).
2 CooTtBeTcTBUE pe3ylibTaTa nocraBieHHou uenu (0-5 6anios).
3 YpoBeHb 3aBepiiieHHOCTH npoekTa (0-5 6anoB).
4, YpoBeHb caMOCTOATEIBHOCTH MPHU BHIMOJIHEHUHU padboThI (0-3 6aa).
5 KauecTtBo npe3enrtanuu npoekta (opopmienue, au3zaiin) (0-3 6amna).
6 KauectBo 3ammrthl npoekrta (yCTHOE BBICTYIIEHHE) WM y4acTHE KaKJIOro B
sammure (0-3 Oanna).
7. YMeHure 0TBe4aTh Ha BONPOCH M OTCTauBaTh CBOIO TOouKy 3peHus (0-3 Gama).
8. AHanu3 Hay4YHBIX M WH)XCHEPHBIX MCTOYHHMKOB, KOHKYPEHTHBIX IMOIXOJOB K
aHaJOTUYHOM Wi Oym3koi 3anade (0-3 Gama).

Y4eHunkam, yCrenrHo 3aiuTUBIIUM IpoeKT oT 20 6aIoB U BBIIIE, TOCETUBIINM
70% 3aHATHH 110 IPOrpaMMe PEKOMEHIYETCsl TPOJIOJKUTh 00YyUEHHE Ha CIEAYIOIIEM
ypoBHE. YueHukaMm, HaOpaBIIUM IO pe3yJbTaTaM 3allUThl IpoekTa MeHee 20 6aoB,
a Takxke nocetuBmuM MeHee 70% 3aHATUN MO POrpaMMe PEKOMEHyeTCsl BIOpaTh
oOydeHrue TI0 JApyrod JOMOJHHUTEIBbHOW oOmiepa3BuBatomeii mporpamme T

«KBaHTOpHYM».
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MeTtoauyeckoe odecreyeHue
MeTtoabl, MCHOAb3yeMble MEAAroroM — pa3juvHble MPUEMbl AKTUBU3ALMU
MHTEpeCa K NPEIMETHOMY COJEPKAHUIO!
- pacunuTanus;
- MOJiepanus;
- HCIIOJIb30BAaHUE TPOBOKATUBHBIX METOI0B B TEOPUU OOYyUYEHHUS U TBOPUECTBE;
- mpobJyIeMaTU3aIus;
- cXemaTHu3alusl.
Y4eOHO-MeTOAUYECKUE M TUAAKTHYECCKHE CPEACTBA 00yYeHUs:
- BUKTOPUHBI, aHKETHI;
- Keiic-3aanus, OJIM3KUE IO TEMATUKE COJAEPIKAHUIO 3aHATU;
- Hay4YHO-TIOMYJISIpHBIE (PUIIbMBI, BUJICOMATEPUAIIBI;
- IPE3EHTAallMHU, TTOITOTOBJIEHHBIE TIEArOroM;
- cipaBouHble  Tabmuubl  (MeHneneeBa,  pacTBOPUMOCTH,  BSI3KOCTH,

TEMIIEpPaTypbl KUTICHUS, TUTABIICHUS U JIP. ).

MarepuajibHO-TEXHUYECKOE o0ecredeHue

Oob6opynoBanmue:

- MUKPOCKOITBI (ONITHYECKUH, METALTOTpapuIeCKU, HHBEPTUPOBAHHBIN );

- BEChI (AHAJIUTUYECKUE, TPELIU3NOHHBIC);

- CIeKTpOoOTOMETD;

- eHTpudyra, MarHuTHasi MEIaKa;

- CKAaHUPYIOIIHI 30HJ0BBIN MHUKPOCKOIT;

- IEPCOHANIbHBIN KOMMBIOTEp (HOYTOYK) C BBIXOJOM B ceTh WHTepHET u
YCTaHOBIICHHBIM CIEIUATN3UPOBAHHBIM MPOrpaMMaM 00eCIieYeHUEM;

- BCIIOMOTaTeJIbHOE o0opynoBaHue (nucmeprarop, TUCTUIUISITOP,
VIIBTPa3BYKOBAsi MOIKa, BOAsTHAs OaHs, CyITWIbHBIN MIKad, pepakTOMETp | T.11.);

- IPOCTHIE W3MEpPUTEIbHBIE pUOOpPHI (mdpoBoit MYJIBTUMETP,
IITAHT€HUUPKYJb U T.I1.);

- Ha0op 1abopaTOPHOMN MOCYIbL;
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- nabopatopHas Mebelb, 0011e1a00paTOpPHbIC MPUHATICKHOCTH;

- paCxXOJHBIC MaTCpUaJIbI;

- crenoAek1a (XanaTel, 3alIUTHBIC OYKH, IEPUATKH).

Y4eOHBbINA MJIAH

HaszBanue monyns

KomnnuecTBO 4acoB B

KonmuecTBO yacoB Bcero

HEZeII0

Hano 6 108
Maremaruka 1 18
Uroro 126
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Moayas HAHO.

YUYEBHO-TEMATHYECKHUM IJIAH

KoaunuyecTBo yacoB

e HaumeHnoBaHue TeMbI B ToM uuncie
n/n Bcero
Teopus | IlpakTuka
1. Broanoe 3anstue. Texnuka 6e30macHOCTH MPU 2 1 1
paboTte B 1abopaTopun
2. OcHnoBsl 6e3omacHoi padoTs! ¢ [TK. IMTonck 3 1 2
nH(popmMalny U BEIOOp UCTOYHHUKOB
3. [IpoBOTHUKH, TOTYIPOBOJHUKY U 10 6 4
TTDJICKTPHKHU
4, Keiic «M3roToBieHne CBETOIMOIAY 8 2 6
5. Ketic «/I3roToBieHHE COTHEYHOTO DIIEMEHTA) 8 2 6
6. N3meputenbHbIe TPUOOPHI B 1TA00OPATOPHUH 10 4 6
7. OCHOBBI AaHATMTUYECKON XUMUU 8 2 6
8. Mertozpl cUHTE3a HAHOMATEPUaIOB 8 2 6
9. Keiic «Ilonyuenne nHanogacTuil cepedpa 8 2 6
METOJIOM XUMHYECKOI0 BOCCTAHOBIICHUS
10. | MarHuTHBIC MaTepUAITBI 6 4 2
11. | Keiic «IlomyueHre MarHUTHBIX HAHOYACTHIT 8 2 6
METOJIOM XHMHUYECKOI0 OCAKICHHUA U3
pacTBopa»
12. | 3o1b-Teab TEXHOJIOTUS 8 2 6
13. | IloaroroBka mpoeKTOB 20 2 18
14. | 3amuTa MpOeKTOB 1 0 1
Hroro: 108 32 76




COIEPKAHUE ITPOI'PAMMBbBI

NOJIYIIPOBOAHHUKHU U

JUDJICKTPHUKH

[Taynu. OCHOBBI 30HHON TEOPHH.
Pa3nnuus B 30HHBIX quarpammax
IIPOBOJHUKOB, MTOJIYIIPOBOIHUKOB U
mdnexkTpukoB. Hocurenn 3apsna.
IIpakTHueckue NpUMEHEHUS
IIOJIYIIPOBOIHUKOB: CBETOAUOIBI,
($OTO371€MEHTHI, COTHEUHbIE

6arapeu. Meto1 Hoxpanbckoro

o
N Tema Teopus IIpaxkTuka
n/n
1. BBonHoe 3ansTHE. [ToxapHas 6e3011acHOCTD B N3ydeHne npakTHUeCKux
TexHuka «KBanTOopuyme» u IIPUMEHEHNH, Ha3HAYCHUH
0€30MacHOCTH NpU «HanoxBantyme». Texnuka Y Ha3BaHUU XUMHYECKOMN
pabote B 0e301acHOCTH TIpH paboTe B MOCY/1bI
nabopaTtopuu nabopaTopuu, pu padoTe co
CTEKJITHHOW ITOCYI0OM, XUMHUYECKHUMHU
peakTUBaMH, AIEKTPONpudopamu.
DKCKypcusi, 3HaKOMCTBO C
000pyTI0BaHHEM
2. OcHoBbl O6e3omacHoil | [lonck undopmanuy B UHTEpHETE: N3yuenne TeXHUKN
pab6otsl ¢ [1K. TTouck | aTansl nHGOPMAITMOHHOTO MTOUCKA, 0e30macHOCTH Mpu padoTe
nH(popMalKy U BEIOOp | MpUHLHUITEI 0TOOPa HH(pOpMaLny, ¢ [IK. M3yuenune ocHOB
HNCTOYHUKOB JOCTOBEpHBbIE UCTOUHUKH. [lone3Hble | pabOThI B TEKCTOBBIX U
UHTEPHET-PECYPCHI TaOJMYHBIX MPOLIECCOpaXx,
IIPOrpaMMax Juist
MOJITOTOBKH MPE3EHTALNH.
Hanucanue KoHCIIEKTa 1
IIOArOTOBKA MUHU-
JIOKJIaJia Ha HAy4YHYIO0
TEMaTUKY
3. [IpoBoHMKH, [Toctynarsl bopa, mpunuun 3anpera | Pemenue pacy€THbIX

3aJla4 Ha OIIPCACIICHUC
PAa3JIMYHBIX ITapaMETPOB

MOJIYIIPOBOIHUKOB
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Keric «3rortoBnenne

CBETOAMOaa»

Buyrpennuit pororddexr.
[Ipunuun paboThl cBeTOAMO !
MEX30HHas! peKOMOMHALIUS
HOCHUTEJEH 3apsiaa pU IIPSIMOM
BKJIFOYEHUH P-N nepexona. «bemnplii»
ceeroquon. IIpenmymmecrsa u
HEJIOCTAaTKU CBETOAUOJIOB IIE€pe]

APpYruMHu UCTOYHUKAMU CBCTA

N3ydenune TexHuku
0e30macHOCTH TPy padboTe
¢ nasuibHUKOM. M3yuenue
Y aHAJIU3 Pa3TUYIHbIX
HUCTOYHUKOB UHPOPMAITUH.
[TonroroBka
TOKOTIPOBOISATITIX
MJIaCTHH, paboTa ¢
KpUCTaJlJIaMH KapOuaa
KPEMHWUSI, H3TOTOBJICHUE
KOHTAKTOB, IPOBEICHUE

HUCIILITAHUN

Keric «3roTtoBnenne

[IpuHIMnI paboThl COJIHEYHOTO

N3ydenne TexHuKu

COJIHEYHOTO JJIeMEHTa: TeHepalusl HoCUTelnen 0e30MmacHOCTH IpH padboTe
JJIEMEHTa» 3apsijia pu OCBELIEHUH P-N C masTbHUKOM. M3yuenue
nepexona. [Ipeumymiectsa u W aHAJIU3 Pa3IUYHBIX
HCOOCTATKU pa3JIMYHbIX MaTECPpHUAIOB, | HCTOYHNKOB I/IH(i)OpMaIII/II/I.
UCIIOJIb3YEMBIX JUISl H3TOTOBJICHUS Uzrotosnenune
COJTHEYHBIX 3JIEMEHTOB. Y CTPOMCTBO | TOHKOIUIEHOYHOTO
COJIHEYHOH OaTapeu COJIHEYHOT'O AJIEMEHTA U
U3MEpEHHE ero
apaMeTpoB
N3mepurenbHble [Tpunuumne! pabotsl u Jabopatopueie | 3yueHne TeXHUKH
puOopsI B IPUMEHEHUS MaHOMETPA, Oe3omacHOCTH IpH padboTe
naboparopuu OapomeTpa, TepMOMETpa, C pa3InYHBIMU

rurpomerpa, pH-metpa,
KOHIYKTOMETpa, coliemMepa,
BHCKO3MMETpPA, apEOMETPa,
MYIBTUMETPA, pepaKkTomMeTpa,

crniekTpodoTomMeTpa

U3MEPUTEIIBHBIMU
npudopamu. smepenne
JaBJICHUSI, TEMIIEPATYPHI,
BJIXKHOCTH, PH,
MIPOBOJIUMOCTH,
COJIEHOCTH, BSI3KOCTH,
IUIOTHOCTH, CHIIBI TOKA,
HaIpsKEHUs,

COIIPOTHUBJICHUA,
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OIITUYECKOU MJIOTHOCTH U

KOHIOCHTpaIuu

OCHOBBI
AHAJIMTUYECKOU

XNUMHUHN

JlaGopaTopHble METOIbI
UCCIIEI0BAHUI: TUTPOBAHMUE,
pCaKknus HHANKATOPOB,
KaYCCTBCHHBIC PCAKIIUN Ha

PA3INYHBIC HOHBI

N3ydenune TexHuku
0e3omacHOCTH IpU paboTe
C pa3IMYHBIM
1ab0paTopHBIM
000pyI0BaHUEM U
XUMHUKaTaMH.
KauecTBeHHbIE peakuuu
Ha OIpeieTIeHHe
cynb(aToB, XJIOPUJIOB,
KapOOHATOB, METAJIJIOB,
aMMuaka, XJjopa.
NunnkaropHoe
OTIpEe/IeJIEHNE BEIIECTB.
Onpenenenne )KeCTKOCTH
BOJIBI METOJIOM

TUTPOBAHUA

Metoapl cuHTE3a

HaHOMaTCpHajioB

Hanomatepuanbl 1 HaHOpa3MepHBIE
00bekThl. [loHsATHE HAHOPA3MEPHOTO
00BeKTa Kak MPOMEKYTOYHOTO 3BEHa
MEX/1y OTJEIbHBIM aTOMOM WJIH
MOJIEKYJION U 00bEMHBIM
matepuaioM. [IpoctpancTBeHHbIE
pa3MepHOCTH HAaHOMAaTEPHUAJIOB.
KBanToBo-pa3zmepnbie 3 PEeKThI.
MeTo1bI CUHTE3a HAHOMATEPHAJIOB.
IMoaxon «cBepxy-BHHU3» (top-down)
H M0JIX0]1 «CHU3Y-BBepx» (bottom-
up). ®otonurorpadus,
MOJIEKYJISIPHO-TTYYKOBasl SMUTAKCHUS,
JCTIepCHsl, TUIPOTEPMATBbHBIN

CHHTC3

N3ydenne TexHuku
0€30TacHOCTH MpHU padoTe
C KUCJIOTaMH.
Ucnonb3zoBanue
Jcrepraropa.
Pa3paboTka ycTraHOBKH
VIS TUAPOTEPMATIBHOTO
CUHTE3a YIIIePOTHBIX
HAHOYACTHII.
BriaBmkeHnue rumnores mno
MPUMEHEHHUIO HAHOYACTHI]
B Pa3JIMYHBIX 001aCTAX

HAayKU, MCOAULUHBI U T.O.

Keiic «Ilomy4yenue

HaHOYACTHIL cepedpa

Cepebpo, ocoObie CBOICTBA €T0

HaHOYaCTHII. CnocoOb1 MOJIYyUYCHUSA

I/I3yquI/Ie TCXHHUKH

0e30macHOCTH IIpU paboTe
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METOI0M HAHOYACTHUI] cepedpa METOI0M C aMMHUAKOM U LIEJIOYaMHU.
XUMHUYECKOTO XMMHUYECKOTO BOCCTAHOBJICHUS N3yuenue u anaius
BOCCTaHOBJICHUS» MOHOB cepelpa. Peakius Pa3IMYHBIX UCTOYHUKOB
cepeOpsIHOTO 3epKalia Kak UH(pOpMAIIHH.
WJUTIOCTPALMs BOCCTAaHOBIJIEHUS [Tosnyuenue HaHOYACTHIL
HMOHOB cepelpa TIoK030i cepebpa. BeiaBuxkenue
TUIOTE3 [0 IPUMEHEHHIO
MOJIy4E€HHBIX HAHOYACTHI]
B Pa3JIMYHBIX 00JACTAX
HayKH, METUIIAHBI U T.]I.
10. | MarauTHBIC MarnuTHsble sBiIeHUs. MarauTHbIe N3yyenue cBONCTB
MaTepuabl MaTepuajbl U UX KJIACCU(PHUKAIUSA N0 | pa3IMYHbIX MarHETUKOB B
KOH(PUTYpallMi UX MarHUTHBIX AKCIEPUMEHTaX C
CTPYKTYp: AMaMarHeTHKH, CHUJIbHBIMU MarHUTHBIMU
rapaMarHeTuku, GeppoMarHeTHKH, MOJISIMU, CO3/1aBa€MbIMU
aHTU(EepPOMarHeTHKH, HEOJMMOBBIMH
beppUMarHeTHKH. marautamu. Habmonenue
CBepXnpoBOIUMOCTb SIBJICHUS JICBUTALIMM HAJ
CUJIbHBIM MarHUTHBIM
noJieM
11. | Keiic «Ilomyuenue ®eppomarHeTuku. JIBOMHON OKCHL N3ydenne TexHuku
MarHUTHBIX xKenesa, 0coObIe CBOICTBA €ro Oe3omacHOCTH IpH padboTe
HAaHOYACTHUI METOJOM | HaHo4acTHIl. CriocoObl MOTydeHus ¢ ammuakom. Mzydenue u
XUMHYECKOTO (beppoMarHuTHEIX HAHOYACTHII aHAJINU3 Pa3INYHBIX
OCXKJCHUS U3 METOJIOM XUMHUYECKOTO OCKJEHUSI | UCTOYHUKOB MH(pOpPMaIUU.
pacTBopa» u3 pactBopa. Crabunu3zanus [TonyueHue MarHUTHBIX
HAHOYACTHI] HAHOYACTUI] X CMECH
coJiei xkenesa.
BriaBmkeHue runores mo
IIPUMEHEHHUIO
MOJTY4YEHHBIX HAHOYACTHI]
B Pa3JIMYHBIX 001aCTAX
HayK{, METULIUHBI U T.]I.
12. | 3onp-rens MucnepcHele cuctemsl. Kommonnnele | M3yueHne TEXHUKU
TEXHOJIOT sl CUCTEMBI: 30JI1 U Telu. MeToabl 0e30macHOCTH IIpU paboTe
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HIOJIYYCHHUSI 30JICH U Tellei. C pa3IMYHBIMHU
Onrudeckre CBOMCTBA KOJUJIOUAHBIX XUMUKaTaMH. HonyquI/Ie
cuctem. Ddpdext Turnans. 30ib- 30JI€H U TeNell U U3y4cHHe
relib MPOLIecC UX CBETOINPOBO/ISIINX
cBoicts. [lonyuenue
HAHOYAaCTHUIl OKCHU A ITUHKA

30JIb-T'CJIb METOJ0OM

13. | IlogroroBka NpoeKToB. Y4eOHO-HCCIEA0BATEIbCKAS U IPOCKTHAS JEATEIbHOCTD:
0COOEHHOCTH, 3TaIbl, )KU3HEHHBIN IIUKJ, pe3yabTaThl. KomannooOpa3oBaHue.

Ilenemnonaranue

14. | 3amuTa npoekToB. CTeHI0Bas, IPE3EHTAIIMOHHAs

INIJIAHUPYEMBIE PE3YJIBTATHBI

Oobyyarmmuecs J0/1KHbI 3HATh:

- OCHOBHBIC TIOHSTHUSI M 3aJjadyd COBPEMEHHOI'O €CTECTBO3HAHMS, a TaKkKe
MEPCIEKTUBbI Pa3BUTHSI HAHOTEXHOJIOTUH;

- 0COOCHHOCTH MOJTYYEeHUS U U3YyUEHHUSI MUKPO- U HAHO-CTPYKTYP;

- TEPMUHOJIOTUIO W OCHOBHBIC TOHSATHSA, CBSI3aHHBIE C HaHOMAaTepHalaMH H
HAHOTEXHOJIOTHSIMU;

- IPUHIUIIBI U METOJUKHU VISl UCCIIEIOBAHUS OOBEKTOB U MATEPHAJIOB;

- OCHOBHBIEC METO/IbI TTOJIYYSHHS] HAHOMATEPUAJIOB M HAHOCTPYKTYP;

- IEPCIEKTUBBl  Pa3BUTHUS  METOJOB  TIOJYYCHHUS HAHOMATEpPUAIOB U
HAHOCTPYKTYP;

- METO/IbI TPOBEJACHUSI HAYYHOTO UCCIIEOBAHUS.

Ymern:

- CTPOUTH TPACKTOPUU BBITIOJIHEHHUS UCCIIEA0BATENBCKUX TPOEKTOB;

- BBIOMPATH ONTUMAIBHBIE PACXOHBIE MATEPUAIIBI;

- AaHAJIM3UPOBATH MOJTYyUYECHHbIE JAHHBIE;

- OJIL30BAThCA JTA0OPATOPHBIM O0OPYJOBAHHEM: MUKPOCKOIIOM ONTHUYECKHUM,
WHBEPTHUPOBAHHBIM, MeTaiorpaduaecKm, BECaMU aHAJIUTUYECKUMU,

MPEUU3UOHHBIMU; CIEKTPOPOTOMETPOM, LIEHTPUPYTON, MATHUTHON MEILIATIKO;
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- IOJIb30BAaTbCA ~ BCIIOMOTAaTENbHBIM  OOOpPYAOBAHHEM:  JUCIEPraTopoM,
JTUCTUJUISITOPOM, YIIBTPAa3BYKOBOM MOWKOM, BOASTHOM OaHel, CyIIMIbHBIM IIKaQoM U
T.I., TPOCTHIMH HM3MEPUTEIbHBIMU MpubopaMu (LHUPPOBBIM MyJIbTUMETpOM, pH-
METpOM U T.N.), HabopoMm JsabopaTOpHON TMOCYAbl, OO0IIETa00pPaATOPHBIMU
MPUHAJIEKHOCTSIMU U PEAKTHBaMU,;

- paboTaTh ¢ TMEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYK) C BBIXOJIOM B CETh
WuTepHeT Ha ypoBHE MOJIB30BaTENsl, 3HaTh OCHOBHBIE mporpammel (MS Word, MS
PowerPoint, Gpay3epsi).

Pe3yabTaToM ycBOeHHS 00y4a0IIMMHUCH POrpaMMBbl 110 Pa3BUBAIOLIEMY U
BOCIIMTATEJIbHOMY ACIEKTAM SABJISIIOTCH:

- YCTOWYUBBIA HHTEpeC OOYyYarOMMXCA K COBPEMEHHOMY E€CTECTBO3HAHUIO U
HOBEUIIIMM T€XHOJIOTHUSIM;

- AaKTUBHOE y4aCTHE B HAYYHO-HCCIIEI0BATENBCKON U MPOEKTHOW AEATEIbHOCTH;

- TOCTH>KEHHUS B MACCOBBIX MEPONPUATHUSAX PA3TIUYHOTO YPOBHSI;

- YMEHUE I'eHEPUPOBATh UJIEU YKA3aHHBIMU METOJAMU;

- YMEHHE CIIYIIAaTh U CIbIIIATh COOECEeTHNKA,;

- YMEHUE apryMEHTUPOBAHHO OTCTauBATh CBOIO TOUYKY 3PEHUS;

- HaBBIKM KOMaHJIHOU paboThI;

- KPUTUYECKOE MBITIINICHUE U YMEHUE 00 bEKTHBHO OILICHUBAThH PE3YJIbTATHI CBOCH
paboTHI;

- OCHOBBI OPAaTOPCKOT0 MacTepCTBA.

Moayab MaTeMaTHKA

YuyeOHbIi MJIaH (10 MOYJISAM)

KoanuecTBO 4acoB
Ne | HazBanue monyJist
Teopus | IIpaktuka| Bcero
1 | Yncaa u cucreMbl 1 3 4
CYHCJICHUSA
2 | HarasigHasi reoMeTpus 3 7 10
3 | ®PunaHcoBas 1,5 2,5 4
MaTeMaTHKa
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HTroro: 55 12,5 18
YuyeOHo-Tremaruueckuii miaH (18 yacos)
KoanuecTBO 4acoB
HaumenoBanue DopMbI
Ne n/m Teopu | IlpakTn
MOAYJIfl, TEM Bcero | koHTpoOJIsH
1 Ka
q
1 HCJIA ¥ CHCTEMBI 1 3 4
CYHMCJICHU A
[IpaBuiia moBeneHus Ha DAk IHIeCKo
1.1 3aHATUAX. BXoaHOoM 0,5 0,5 1 P
¢ 3aJaHue
KOHTPOJIb
Y nuBUTEILHBIC
1.2 3HAMEHHUTBIC YHCJIa B 1 1
MaTEMAaTHKE.
1.4 CucreMbl CUHCIIEHUS 0,5 0,5 1
1.4 CucTeMbl CUUCIIEHUS 1 1
Pemmenue
2 Harasinnas reometrpust 3 7 10 | mpakTuyecku
X 3a1a4
2.1 I'paduku 0,5 0,5 1
2.2 Kyna nmonetut kamens? 0,5 0,5 1
2.3 Kyna nmonetut kamens? 1 1
24 Busyanuzanus 1 1
UPPAIMOHATBHBIX YUCETT
Busyanuzamus dopmyn
2.5 COKpAIIIEHHOTO 0,5 0,5 1
YMHOKCHUS
BBenenue B
TOIIOJIOTHIO. DTOT
2.6 1 1
YIWUBUTEIBbHBI JTUCT
Mébuyca
I atiac. B
97 no0yc u atnac. B yem 0.5 0.5 1
CXOICTBO U OTINYHE?
OTtkpbiBaeM
2.8 HEEBKJIUJIOBY 0,5 0,5 1
T€OMETPUIO
OTKpBIBaEM
2.9 P 1 1
HEEBKJIHJIOBY
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TCOMETPHIO
2.10 Paspezanue puryp 0,5 0,5 1
duHaHcoBas Pemernne
3 15 2,5 4 MPaKTUYECKU
MaTeMaTHKa
X 3a1a4
3.1 bromxker. Hamoru 0,5 0,5 1
3.2 Jleno3uTel 0,5 0,5 1
3.3 Kpenutst 0,5 0,5 1
3.4 UccaenoBanue 1 1
HToro: 6 12 18

Coaep:xanune nmporpaMMsl

Monayas 1. Unciia u cucTeMbl CHUCTICHUSA.
Tema 1.1. IlpaBuia nmoBejieHnsa Ha 3aHATUIX. BXOTHOW KOHTPOJIb.

Teopus: 3HAKOMCTBO C TpaBWIAMU MOBEJCHUS YYalIUXCAd B YUPEXKIAECHUH, C
BOIpOCAMM  OXpaHbl TpyJa. O3HAKOMJIEHHE C HHCTPYKUUSIMU TIO TEXHUKE
0€e30MacHOCTH.

Ilpakmuxa: [JnarHOCTHKA BXOSIIIMX 3HAHUM U YMECHUU.

Tema 1.2. Y iuBuTe/IbHBIC 3HAMESHUTHIC YHCJIA B MATEMATHUKE.

Ilpaxmuxa: Komangnas padorta. O0ydaroniuecs HaxoasT, Kakue yINBUTEIbHEIE,
3HAMEHUTHIE YHCJIa OHU 3HalT. M paboras B KoMmaHAaX, UM HYXHO coOpaTh
uH(}OpMaIHIO, U IPEACTABUTh €€ B BU/IC MTPE3CHTAIIN.

Tema 1.3, 1.4. CucTeMbl CUUCIIEHHUS.

Teopus: OOy4varomuecs: pa30OUBAIOTCS MO KOMaHJIaM M B KOMaHJIe 00CYK/IafoT,
YTO TAKOE CUCTEMBI CUUCIICHHUS, T/I¢ B HAIICH )KU3HU OHU BCTPEYAIOTCS.

Ilpaxmuxa: Ha 3ansTin 00y4aronmecs UCIONb3yIOT MOJIEIh MAaTEMaTHUYECKOTO
KOHCTPYKTOpa: U(POBBIEC MECTEPEHKHU.

Monyas 2. HarissiHasi reomeTpus.

Tema 2.1. I'padukn.

Teopus: 3yuenue BUIOB IpauKOB.
llpakmuxa: Co3naTh MOJlelb B MaTEMAaTHYECKOM KOHCTPYKTOpPE, MOJAO0OHYIO

“Urenue rpaduka IBUKEHUSA .
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Tema 2.2, 2.3. Kyna nmojieTur kaMeHb?

Teopus: IIpocMoTp poisivka ¢ caita MaremMaTu4eCcKue 3TIOIbI.
IIpaxkmuxa: Kyaa nonetut kaMeHb? MUHH-UCCIIEIOBAHUE C IOMOILIBIO MOAENEN
MaTeMaTH4eCKOr0 KOHCTPYKTOpA.

Tema 2.4. Busyanusaimsa uppaiiioHaIbBHBIX YUCET.

Hpakmuka: O6yqafoumec;1 BBIACHAIOT KdaK M KAaKHC HPPAalMOHAILHBIC 4YHCIIa
BO3MOXXHO I/I306p331/IT]':>, a KaKu€ HCJIb34.

Tema 2.5. Buzvanuszamms hopMyI COKPAIIEHHOTO VMHOXEHUS.

Teopus: N3yuenue GpopMys COKpaIieHHOTO YMHOKEHHSI.
IIpaxmuxa: TlocTpoenue Bu3yanzanuu GopMys COKpAIEHHOTO YMHOKEHUS.

Tema 2.6. BBejieHHE B TOMOJOTHED. DTOT VAWUBUATEILHBI JIUCT MEbuyca.

Ilpakmuxa: Wcrtopuss Bo3HMKHOBeHus Jlucta MeéEOuyca. IlpoBenenue
MCCIIEZIOBAHUS TOTIOJIOIMUECKOro oobekTa Jluct Mébuyca.

Tema 2.7. I'modyc u atnac. B yeM ¢X0JCTBO U OTJINYHE?

Teopus: Vicropusi BOBHUKHOBEHHS KapThl, TJ100yca.

Ilpaxmuxa: W300paxkeHue wmaTepukoB Ha kapte, rioOyce. HcciemoBanue
TpeyrojibHUKa, KBaJpara Ha TiolOyce, Ha kapre. B uem otnumume? Kparuaiimee
paccTosiHHE Ha KapTe, Ha Tyo0yce.

Tema 2.8, 2.9. OTKpBIBAEM HEEBKJIHUIOBY T'€OMETPHIO.

Teopus: 3HAKOMCTBO C HEEBKIIMIOBOW r€OMETpUE?
Ilpakmuxa: OTKpbIBa€M HEEBKIUJIOBY TE€OMETPHUIO: H3yUYE€HHE CBOWCTB
reOMETPUIECKUX (PUTYP HA TUIOCKOCTH M Ha cdepe.

Tema 2.10. Paspeszanune dburyp.

Teopus: 3HAKOMCTBO C CEYCHUEM PA3IUYHBIX QUTY.

Ilpaxmuxa: TlocTpoeHHWE CEYECHMI PA3IUYHBIX (QUTYP, HCHOIB3YSd MOJEIH
Marematnueckoro Konctpykropa.

Mopyasb 3. ®uHAHCOBasi MATeMaTHKA.

Tema 3.1. brooker. Hagorn.

Teopusa: Ob6cyxaenne, kak ¢dopmupyercs OwomxeT. Jloxomasi-Pacxoms.

OxoHoMus Or0/KeTa. 3HAKOMCTBO ¢ Hanoramu: HI®DJI, TpaHCOPTHBIN HAJIOT.
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IIpaxmuxa: ®opmupoBanue Oroaxera B nporpamme Excel.

Tema 3.2. Jlenno3UTHI.

Teopusa: OOcCyxneHue, 4To Takoe Aemno3uT. Kak HauucifoTcs IpOLEHTHI.
IIpocThlie U CIIOKHBIE POLICHTHI.
IIpaxmuxa: Beruucnenus B nporpamme Excel.

Tema 3.3. KpeauTsl.

Teopusa: OO6cyxnenue, 4yto Takoe KpeauT. Kak HayuCIAIOTCS MPOIEHTHI.
IIpocThie U CIIOKHBIE TPOLEHTHl. AHHYUTETHBIE TUIATEKH.
Ilpaxmuxa: Beruucnenus B nporpamme Excel.

Tema 3.4. UccinenoBaHue.

Ilpakmuxa: OOyuaromuecss IesATcs Ha KOMaHAbl U BBIOMPAIOT OAHY U3 TEM:
“Heno3utr” nnn “Kpeanutr”. Haxomdar u m3ydaroT MHOOPMAIIUIO IO TEME, JEJIAIOT
2

pacucThl, ONIPCACIIAOT HauoOoJiee BBII'OJHBIC YCJIOBUA.
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