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1. HaHoTexHONOTHAHbIH Heri3nepi TypanbI 6in0MIepiH KepceTY 

2. HaHoFbIJIBIM MeH HaHOTeXHONOrHAHBIH Herisri yrblM1apbI 
MeH aHbIKTaMaJlapbIH caHaTTay 

HaHOMaTepuannaPAbI, HaHO6.MIeKTepAi, 0iapAbIH 
CHIIaTTaManapbIH K•He TeXHOJIOrHAJIBIK KOJIIaHBIJIYbIH K0KTeY 

4. HaHOMaTepwa1napnbi K•He OJnap+bIH epeKlIe KacHeTTepiH 
aHbIKTay kpurepHÄnepiH 6aranay 

KpenwT-
TepaiH 
KaJIIbI 

caHbI 
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KeTeKIuiJir0MeH 
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arylbIHBIH 
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KopbITbIHAbI 6aKbIJIayAbIH 
TYpi MeH NJaTHOMaCbI 

Aysr3ma opþnaaH 

OH KoJ KETK03Y 
HHAHKaTOPIapb1 (K) 

1.1 HaHOFHIJTbIMHbIH, 
HaHOTexHOJIOrHAHbIH K•HE 

HaHOMarepHaiapIbIH naMy 
yakbITTEIK ayKbIMbIH 
CHNaTTa�NbI 

2.1 

1.2HaHoTeXHOJIOrHANa 
KOJIIaH5IJIaTLIH 

HaHOMarepHaIapbIH 

H3HKaIbIK K•He XIMMAIBIK 
KacHeTTepin Tanna�Mb0 

HaHoFbIJIBIM MeH 

HaHOTeXHOIOTHAHSIH Herisri 

aHbIKTAManapsi MeH 

TYKbIPbIMMaManapbIH 6epeni 
2.2 HaHOMaTepnaniapIbIH 
IIbIFY Teri K•He Heri3ri 

KacHeTTepi 6oMbIHIHa 
MBICaNNapabI Pepeni 
3.1 HaHoMaTepHainapnbl 
H3HKaTbIK K•He XHMHAJIbIK 
KacHeTTepi, cOHIaH-ak cHTes 
YnicTepi 6oHbIHLIa xiKTeGni 
3.2 HaHOMaTepnannaplbi 
CHnaTTayIbIH KeTiIAipinreH 
YnicTepi xyMbICLIHbIH Herisri 
IpHHUHII0H TaIAa�as1 
4.1 

apraHs1 KacHeTTepre 
OanaHbICTbI 3eprTeHni K•He 
KONnaHaNbl 

HaHOMarepHannapAbI 

4.2 HaHOMaTepHannapAbIH 
Heri3ri CHnaTTapbIHa cY}Kec 

KeneT0H HaHOTexHOJIOrHA 

KOJINaHbIC aACBIH yCbIHaNbI 



IlpepekBH3WTTep 

IloctpekKBH3WTTeP 
OKy pecypeTaps1 

IlYHH0H 
akaneMHAJIbIK 

cancaTbI 

5. ANbIHFaH 6iniMIi 6enrini 6ip 3epTTey M•CeneciH uIeily yuiiH 
KOJIaHy 

DHsMKaNbIK XHMHA [89522], XuMHAJBIK (QHSMKaHBIH Herisaepi [89527]; HaHoTeXHOnOrwara 
Kipicne [74762] 

Oneóner: Heri3ri 

KoMipTeKTÈ HaHOMarepnannapIbIH KaCHeTTepi [71524]; HaHOMarepHannapnbIH XHM HACBI 
[71525]; Hano6enuieKTepaiH KYpsiuTBICBI MeH XHMMANBIK KacHeTTepi [88858] 

1. TonoBHH IO.H. BBeneHHe B HaHOTeXHOJIOrHIO: H3n-Bo «MaurHHOCTpoeHHe», 2007. - 493 c. 
2. KoQaACH, H. Haos. BBeneHHe B HaHOTeXHOIorHIO. - M. : BMHOM, 2008. - 134 c. 
3.3. A. MaHcypoB, 5. K. IiHicTaHOBA, A. P. KepiMKYIOBa. HaHoTeXHOIOTHA Heri3aepi. -
ANmaTbI: 2014. - 247 6. 
4. MaHcypoB 3.A. YrneponHLIe HaHocTpyKTypupoBaHHbIe MaTepHaTbI Ha 0CHOBE pacTHTeJTbHOro 
CBIpbA / AIMaTbI, «Kasak yHHBepcuTeTi», 2010 r. 30l c. 

JneQneT: KOCbIMMa 

HaHo-eHepkYciTeri 
Kasipri HaHOMaTepuannap MeH 

TeXHONOHANapIbl 6ineni 
5.2 HaHOMaTepaJilapABI 

apHa�b1 3eprrey opracsIHAa 
Tna�manaHy kez0HIe caKTbIK 
mapanapbIH KaQbIIgaHIbI 

S. MaHcypoB 3.A, MiHicTaHOBa 5.K., KepiMKynoBa A.P., HYxinKbI36I M. HaHoTeXHO.IOTMA 
Herisnepi: Oky kypanbi. - AJMaTbI: 2012. - 244 6eT 

5.1 

1. Essential in nanoscience and nanotechnology; Narendra Kumar, Sunita Kumbhat. John Wiley 
& Sons, Inc. 2016, 507 p. 

319 p. 
2. Introduction to nanoscience and nanotechnology, Chris Binns, John Wiley & Sons, Inc. 2010, 

3eprreywinik HH¢pakypbiNbIMbI 

3. Foundations of nanoscience and nanotechnology, Nils O. Petersen, CRC Press, Taylor & 
Francis Group. 2017, 361 p. 

HHTepHeT-pecypeTap 
1.XHMHANbIK QH3HKa K•HE MaTepHaITaHy KaçenpacbIHbIH 3epTXaHanapbi 

ZHVErOZX 
1. BHaexopicrep: htps://www.youtube.com/playlist? list-PLwilgeQfoUc7VSdUSUWhEAxU 
2. http://elibrary.kaznu.kz/ru 

Kyxarrap Univer HDK 6acTHI 6eT0HAe KOKET0MI0. 

IlYHH0H akaneMHAIbIK cascaTbI •JI-DapaQu aTbIHJaFbI Ka3¥y-nbIH AkaneMHATBIK CazcaTbIMeH 
K•HE akaneMHATBIK anaJNbIK CascaTBIMeH a�KLIHJAlaIbI. 

FbIJJbIM MeH 6iniMH0H HHTerpauHACbI, CTyneHTTrepaiH, MarHcTpaHTTapMBIH DK•He 

nOKTOpaHTTapIbIH FBIJTBIMH-3epTrey xyMbICL0 � 6y1 OKy yaepicin0H TepeHAETiTyi. On TikeneH 
Kadexpanapna, sepTxaHanapna, yHHBepcHTeT0H FEITbIMH K•He KO6anay õeniMIHenepiHne, 
cTy1eHTT0K FBIJIBIMH-TrexHHKaNHIK QipnecriKTepinne y�s1MJacTHIPBIJnaTSI. BiniM Oepynin 6apnsIK 
neHreHnepiHneri 6ir0M aIyIBINapI5IH 930HA0K KYMbICBI 3aMaHayu FbIJTbIMH-3epTrey x•He 
aknapaTTbIK TeXHOJIOTHAMapILI KOJIAaHa oTbIPLII, KAHa 6iniM aly Heri30HAe 3epTTey narIbIJIapbI 
MeH Kô35IpeTT0N0KTepiH jaMbITYFa barbITTaIFaH, 3eprTey yHHBepcHTeT0H0H OK5ITYIIBICBI FbIJTBIMH 
3epTTey KBI3MET0H0H H•THKenepiH 19picrep MeH ceMHHapIbIK (npakTHKaNIK) caQakKTap, 
3epTxaHaNbIK cabaKTap TaKbipblIP6IHIa, CHIMabycTapna kepiHic TaÑaTbIH X•He OKY cabakrapsi MeH 
TaricbipManap TaKbipbITTapbIHBIH 93eKTiririHe xayan QepeTiH OB03, BO3 TanCBIpManapblHa 

CaQakKa kaTbIcybl. Op TancbipMaHbIH Mep3imi nYH MasMYHLIH icKe acbipy KYHT03PeciHIe 
(KecTeciHIe) KepceTiIreH. Mep3imAepai cakraMay õannnapAbIH KOFaIybIHa •Keneni. 
AkanemuAJIbIK aFanFbIK, IpakTHKaNBIK/3epTxaHaIbIK caõaKTap, BOK 6inim anyuIblHBIH 
nepQectirin, CblHH o~naybiH, IbIFapMauIbLJTbIFbIH MaMbITaA5I. TnarnaT, KaNFaHAbIK, Wnapranka 
naaaanauy, rancH1pManapasi opslHaaynsiH 6apnsiK KEJeHAEP0HAe Keuipyre xon 6epinMeXai. 
TeopuanbIK OKbITY KeseH0HAe K•He eMTHXaHAapla akaFeMHANLIK anaIASIKTBI caKTay Herisri 
cascarrapaaH Qacxa «KopsITHIHALI PakbunayAEI Ayprisy Epexenepi», «AFbMAAFbI OKY KBIISHIH 
Ky3ri/kekTeMI0 ÇeMecTpiH0H KOPITBIHABI 6aKbLNaybIH XKyprisyre apHanraH HycKayTBIKTa5, 
<Einim anyuIbJapAblH TeCT0n0K KyxarrapbIHblH KOuipinin aNbIHYBIH TeKCepy TYpaTs1 Epexeci» 

T•pisni kYxarTapMeH pernaMeHTTeNeni. 
MiKJIO3MT0 6iniM 6epyain Herisri npunuunTepi. VHMBepcwTeTr0H 6iniM 6epy opracsi 

reHIepnik, H•cinFik/9THHKaNbIK TeriHe, niHH ceH0MAepiHe, aneymerT0K-9KOHOMHKaNbIK 
MYpreQeciHe, cryaewrTiH þH3MKanBIK AeHCayNBIFbI Ha K•He T.6. KapamacTak, oKBITYUIiI 
Tapar1isiHaH 6ap1sIk QiniM anyus1napra xYHe 6iniM anyubsnapAsIH 6ip-6ipiHe apKauaH KOnAay 
MeH TeH KapsiM-KaTHIHac 6onaTaIH Kayincis opsiH perinae oñnacTsipsinFaH. BapnsiK anamaap 
KYpAacTapbi MeH KypcracTrapbIHbIH KOJNaybI MeH 10CTbIFBIHa MYKTax. bapnbIK cTyneHTTep yuiH 

6ipikripeni. 



Ypintik 6aranay xyHeci 
BanJAapabIH bara 

A 

A 

B+ 

OKy xeTiCT0KTepiH ecenTeynin 6anJAbIK-peÁTHNIT0K 

B 

B 
C+ 

C 
D+ 

D 

FX 
F 

AnTacLI 

1 

2 

3 

4 

5 

CAHAblK 

6anaMACbI 
4,0 

3,67 

3,33 

3,0 
2,67 
2.33 
2,0 
1,67 
1,33 

1.0 

0,5 

KeTICTIKKe KeTy, MyMKiH eMec H•DcenepneH repi He icTeH anaTbIHJLIFbI 6oNbII TabbIJlaIbI. 

•prypniniK OMipai� 6apnbIK XaKTapsIH KyIeHTeai. 

0 

BapnbIK 6iniM anyIBIJJap, acipece MyMK0HAiri uIeKTeyni XaHAap, Tene�oH/e-mal 
87754778689/tauanov.zhandos@kaznu.kz HeMece Zoom-neri 6eHHe 6a�naHbIC apKbiNbl 
htps:/us04web. zoom. usj/3144506384? pwd=N284TDBoejBuZEY2Z3 BTSUS Yalk4Zz09_KeHecT0k 

KOMeK aJia aalbi. 

MOOC HHTerpauHACEI (massive openlline course). MO0C-TbIH N•HTe HHTerpauwanaHybI 
xaruaiiHAa 6apnsIK 6iniM anyuBinap MOOC-Ka TipKenyi kaxeT. MOOC MOny*bAepiHiK OTY 
Mep3imi I•HA0 OKY KecTeciHe cYÄKec Katak cakTanybi KepeK. 
Hasap caTbIHbI3! Op TanCbIpMaHbIH Mep3iM0 n•HH0H Ma3MYHbIH 0CKe acbipy KYHT03PeciHAe 

(kecreciHae) kopcerinreH, coHJaa-ak MOOC-Ta kepceriIreH. MepsiMAepaí cakTaMay 
anuinapAbIH KOraiybIHa •KeJIEAi. 

EIJIIM BEPY, EIJIIM AJIY K•HE EAFAJIAHY TYPAJIbI AKIIAPAT 

% M•HIeri 

95-100 

90-94 

85-89 

80-84 

75-79 
70-74 
65-69 
60-64 
55-59 

50-54 
2549 
0-24 

\scTypai xyHeneri 
6ara 

OTe xaKCbI 

Kakcbl 

KanaraTTaHapIbIK 

KaHararTaHapJbIKCBI3 

Earanay snicTepi 

KpHrepuaJAbI 6aFaay - aäKbIH 33ipneHreH KpHTepnÄep Herisikae OKbITYZBIH 
HaKTbI KOJI KeTK030NreH HOTHKENepiH OKbITYlaH KyTineT0H H•THKEnepimeH apa 
canMaKTbIK IpOueci. DopMaTHBT0 K•He KHBIHTbIK Paraiayra Heri3AereH. 

DopMaTHBT0 6araTay KYHIeniKT0 OKy KbI3MeT0 QapbiCbIHIa Kypri3ineTiH 
Qaranay TYpi. AFbIMJNaFbI KepceTK0I 6oTLIII TabbIJIaIbI. BiniM aryuWbI MeH 

OKbITYIIbI apaCbIHLaFbI KeneI e3apa QaanaHbICTbI KaMTaMacbI3 eTeni. 5inIM 

anyulblHbIH MYMK0HI0KTepiH aakbIHlayra, KHBIHJLIKTapIbI aHbIKTayra, eH KaKCbI 

H•THKenepre koI KeTK03yre keMeKTeCyre, OKbITYuIbIHBIH QiniM Pepy npouecin 

yakTbIJ6I TY3eTyre MYMK0HA0K 6cpeni. lYpiCTep, ceMHHapnap, npakTHKanbIK 

cabakrap (nikipranactap, BHKTOPHHanap, xapbicce3nep, n0HreneK ycTeINep, 

3epTxaHanbIK KYM6ICTap K•HE T.6.) Ke30HIe TariCbipMaiapIbIH opbIHMarybl, 
aynuTopHANaFbI KYMBIC benceHniniri QaranaHaJb1. AJbIHFaH 6iniM MeH 

Ky3bipeTTiN0K 6araiaHajb1. 
KHbIHTbIK 6aranay n•H 6arnapnaMaCbIHa cYÄkec beniMi 3epneney 

aaKTaIraHHaH KeÄiH KYpri3ineT0H Paranay Typi. BOK opbIHMaFaH Ke3ne ceMecTp 

iuwiHIe 3-4 peT eTK03iNeAi. Byn OKbITYlaH KyTiIeT0H H•THKEnepiu urepyni 
neCKpHIITOpnapmeH apakaTBIHaCTa baranay. Benrini Qip keseHueri nYHni MeHrepy 

neHreÄiH aHbIKTayra xYHe TipKeyre MYMK0HI0K 6epeni. Oky H•THKenepi 
6aranaHanb1. 
DopMaTHBT0 K•He KHbIHTBIK 6aFauay 

lYpicTepneri 6enceHIiN0K 
IIpakTHKanbIK caðakTapna xKYMBIC 0CTeyi 
O3iHn0K KYMBICbI 

KopbITBIHJ6I 6aKb!Jay (emTHxaH) 

KHLIHTLIFLI 

Takb1pb1n araysi 

MOIYJIL 1 HaHOTeXHOJIOTHANAFbI HaHOMarepHainap cHHTe31 
I1. HaHOTeXHOIOrHAFa kipicne: HaHOFIJTBIM TapuXbI K•He KaibI aHbIKTAMalap 

% M•HIeri 6aInap 

OKy KypCbIHbIH MasMYHbIH iCKe acsipy KyHTi36eci (KecTeci). OKbITYJLIH K•He QiniM 6epyain YnicTepi. 

CC 2. TaóHrH HaHOMarepHannapnbIH KacHerrepin Tanuay x•HE TAnKbLNay 

33 

22 

A3. HaHOMaTepHanFapbI CHHTE3Iey KoIIapbr: top-down (XOrapbInaH TOMeHre) Ynici 
CC 3. Top-down (KOrapbInaH TOMeHre) Ynici 6oHbIHLMa õeHopraHHKaNbIK 
HaHOMaTepHannapbIH CHHTe30H Tannay x•He TaJIKbIJNay 

40 

100 

CC 1. KannsI XHMHS MeH HaHOXHMHA apacsIHAAFbI Herisri aabipMaubiNbIKTapAbI TannaHbI3 
12. Ta6urarrarsi HaHOMarepHannap, cHHTeTHKaTBIK TYPiepi, KacneTrepi x•He CHHTE3 

YnicTepi 

OMeK 1. MeK 1 opsIHJay 6oÄBIHIWa keHecTep. CIHH Ypi canbIcTbIPMaNBI Yneóu uony 
KacayILIH Heri3ri KarH1anapbI 

MOK 1. XankoreHHaTepai top-down (KOraps1naH TOMCHre) Ynici 6oHsIHua any xonuaps! 
HerisiHne CHIHH •pi canbICTbIpMaNbI YneQH Iony (kasQaua TOnTbIK KO6a) 

A4. HaHomarepnannapabi CHHTe3Aey konuapal: bottom-up (reMeHH©H KOFapsIFa) •Aici 
CC4. OpraHukaJbIK HaHOMarepuanJapasIH CHHresin bottom-up (reMeHHeH XOFaEIFa) Ynici 

6oHbIHLwa Tainay x•He CHnaTTay 
OMOK 2. KonJOKBHyM (xas6auwa TecT). HaHOMaTepnannap cHHTe3IEY •niCTepi 

MONYJIb 2 HaHoreXHONOTHANarbI 3epTTey Ynicrepi MeH HaHOMarepnannap 
A5. HaHoMarepwanaapnsI CHNaTray Kypannaps1: †neKrpOHAbI MHKPOCKOHA 

CC 5. CkaHepneyuri neKTpoH Men TpaHCMHCcHAMbIK 9NEKTPOHAbI MHKPOCKOIHa 
apacbiHnarb1 a�bipMauIbJbI KTapAb1 Tannay kYHe TaNKBIJNay 

Carat 
caHbI 

1 

2 

2 

2 

Makc. 
6a1JI 

1 

27 

10 

8 



6 

7 

10 

11 

ApanbIK 6aKbINay 1 

12 

13 

14 

16. HaHoMarepHan1apabi CHnarray kypanuaps1: Inrepi cneKtpocKoNHA 
CC6. A6copQunaNbIK K•HE TepQenic cneKTpocKorHANapsIHEIH aÄHpmamb1MbIFbIH Tannay 
K•HE TaIKbIJNay 

15 

A7. HaHoMarepnannbI CHNaTray Kypannapbi: Iurepi uauibipary YAicTepi 
CC 7. Ilaub1paTKblI KYpbIFbIJNap kyMbICbIHbIH Herisri npuHLAT0H Tannay xYHe TaTKBITay 
OMOK3. MOX2 opbIHnay 6oHbIHuwa keHec 6epy. HanOTeXHOONorHAna 31eKTPOHAbI 

MHKPOCKOHA, Waubipaty K•He CHeKTpOCKIHA KypbIlFLIJTapbIMeH 3epTTey Konnapbl 

A8. HaHOTeXHONOrHAnarbI Heri3ri QemopraHMKaNbIK 3aTTap 
CC 8. HaHoTeXHOnoTHAFaFbI 6eHopraHHKaNbIK HaHOMaTepvannapIbIH TYPHepi MeH 

KacHeTTepiH TaIAay 
MOK 2 KeMipreKTi HaHOMaTepuannapnbi 9JNEKTPOHIGI MHKPOCKOHA, MaIBIpary x•He 
cneKTpOCKIHA KYpbJIFbIJIapbIMeH TaJinay (Ka3Qauua TOITLIK KOba). 
A9. HaHOTeXHONorHANAFbI Herisri opraHukaIbIK 3aTTap 
CC 9. HaHOTeXHONOrHanarb1 opraHMKanbIK HaHOMaTepuannapAbIH TYPTepi MeH KacHeTTepIH 
Tai+ay 

A 10. HaHOKeyeKT0 marepnanap xYHe HaHOTeXHONOTHANarbI KBaHTTBIK HYKTenep 
CC 10. HepapxHaTbIK KEyeKT0 HaHOMarepuannapra T•H epekie KacHeTTepnI Tai+ay 

OMOK 4. KonnoKBHyM (xasQaua xarnasTTBIK ecen). HaroQenuueKTepAiH M•NIepiH 
eceiTey 

MONYJIb 3 HaHOTeXHOJIorHAHbIH KONNaHbIJIYbI MeH HaHOTOKCHKOMorHA 
A11. MenHIHHa MeH 1EHcayIbIK caKTay1arbI HaHOTeXHOIorHA 
CC 11. HanoTeXHONOorHana KongaHbiJNaTBIH 6HOceHCopnap MeH PHobeHHeNeyneri Kasipri 
TeHIeHUHAJIapnbI TaINay 

A 12. 9KOJOTHANbIK M•CeIeJIepneri HaHOTexHONOTHA 
CC 12. JlactaHyIbI PaKbIJIayna HaHOTeXHOJorHAHbIH apTbIKIbIJIBIKTapbIH TaJIKbllay 

OMOK5. MOX 3 opbIHNay 6o}bIHWa keHec 6epy. HaHoTexHONOrHAHLIH Heri3ri KoINaHbIC 
asCbI K•He PonamarbI 

A 13. 3HepreTHKa canacbIHnaFbI HaHOTeXHONOrHA 
CC 13. HaHoTeXHOnoTHAHEIH 9HeprHA caktay maKcaTbIHNa KOJINaHbIJTy 6arbITbIH TaINay 
MOX 3. Top-down (KOrapbilaH TeMeHre) HeMece bottom-up (TOMeHHeH KOFapbIFa) 
YnicimeH aTbIHFaH HaHOMaTepHannapabI 9HepreTHKana KonAaHy (KasQama xeKe Koba). 
A14. AybIJI MapyauTbIJIbIF5I MeH KOCMeTHKalaFBI HaHOTeXHOIOTHA 
CC 14. Ilei eriHuiniKTe KOJInaHBIJIaTEIH Kasipri HaHOTeXHONorHANapIBI Tanlay 

OMOX 6. KonJOKBHyM (TOTbIK KO6a, KasQauia x•HE IpE3EHTaLna). Kana HeMece 
MOIHOHKauKanaHraH HaHOMATepnaiIbI ycBIHY: CHHTesAey Ynici, 3epTTey KOJInap5I MeH 
KONAaHbIJIY KOIbIH CHIaTTay 
A 15. HaHoTeXHOIorHANAFbI ybITTEIJTBIK K•HE 3KOJIOTHAIbIK M•CETenep 
CC 15. HaHoTOKCHHIepn0H Herisri TypepiH TaJnaHbI3 
OMOX 7. EMTHXaHra naabIHILIK M•Ceneci QoHbIHHa KeHeC Qepy. 

ApaTbIK 6aKbLnay 2 
KopbITbIHALI PaKbLIay (eMTHXaH) 
IlYH YLuiH KHbIHTBIFEI 

Mekan 

Kaheapa meHrepyijci 

AYpickep 

abEPCMTETI KA3AXCKMM HA PANY AL-FAARAR 

XnMAA KeHE 
XMVANbIK TEXIOHêrA OAKYN6TETI 

A.K. TaNeeBa 

M.M. TyuenoB 

K.T. TayanoB 

1 
2 

1 

2 

2 

2 

1 
2 

1 

2 

1 -

2 

2 

1 

2 
1 

8 

100 
1 

18 

1 

7 

1 

7 

7 

1 

7 

8 

1 

7 

7 

100 
100 
100 
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