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1. HEJIX OCBOEHUA

11 HGJ'II) OCBOCHHS NUCHUIIIIMHBI HAYYUTDb:
- HAYyYHBIM OCHOBAaM M IIPpUHIUIIAM PpCATTU3alIUU XUMHUYICCKUX TEXHOJIOTHH CHHTE3a MaTepruajioB,

¢azax.

- 0a30BBIM TCOPECTUICCKUM 3HAHUSIM B 00J1aCTH XUMHUYECKHX TEXHOJIOTHIA TNOJIYy4YCHUA MAaTCpHUaIOB B paCTBOpax, B ra3zoBoi

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBI

Biok OIT: [61.0

2.1 TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0LIerocsi:

2.1.1 |TexHuka HU3UKO-XUMHUECKOTO IKCIIEPUMEHTA

2.1.2 dusmka

2.1.3 |Dusnueckas xumus

2.14 |DnexTpoTrexHuKa

2.15 |Xumus

2.2 Jucuuniaunel (MOAYI4) U IPAKTHKH, 1J51 KOTOPBIX OCBOEHHe JaHHOW AUCUMIJIMHBI (MOAYJIsl) He00X0AMMO KaK

IpeaIecCTBYIOIee:

221 MGTOI[LI HCCJICNOBAaHNs CTPYKTYPBI U CBOMCTBa KOMIIO3UIIMOHHBIX MaTeprajIoB

2.2.2  |Teopus xuMuueckoil cBsI3U

2.2.3 |TexHoyioruu MoJy4YEeHUS] KOMIO3HIIHOHHBIX MAaTEPHATIOB

2.24 | Du3nko-XxMMHs KOHACHCHPOBAHHOTO COCTOSHHS

2.2.5 |Dusnyeckue cBoiicTBa TBEPABIX TEJ

2.2.6 |Metoapl pU3HKO-XUMHUYECKHX HCCIICIOBAHUN

2.2.7 |TlogroroBka K mpoIeaype 3allUThl U 3al[1Ta BBINYCKHOW KBATH(DUKAIIMOHHOM paboThI

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUSIMU

OIIK-4: CniocodeH o0ecnieyuBaTh NPOBeleHHE TEXHOJOTHYECKOro Npolecca, HCNoJIb30BaTh TeXHUYECKHe CPeACTBa JJIs
KOHTPOJIsl apaMeTPOB TEXHOJIOTHYECKOTr0 Mpolecca, CBOMCTB ChIPbSl H FOTOBOI MPOAYKIMH, OCYLIECTBJISATh H3MEHeHHe
NapaMeTpoB TeXHOJI0rH4eCKOro npouecca Npu U3MEeHEeHUHU CBOMCTB ChIPbs, IOHMMATH NIPHHIUIBI PA0OTLI COBPEeMEHHbIX
HH(OPMAIMOHHBIX TeXHOJIOTHI U MCNOJb30BATh HX /IS PellieHHs 32124 NPo)ecCHOHATBHOI 1esITeIbHOCTH, TPOEeKTHPOBATH

u paSpaﬁaTbIBaTb NMPOAYKIHNIO, IPOLECCHI H CUCTEMbI

3HaTh:

OI1K-4-31 TexHMUYECKHE CPEACTBA JUIsi KOHTPOJIS MAapaMeTPOB TEXHOJIOTHYECKOT0 poLecca

YMeThb:

OIIK-4-Y1 ucnosp30BaTh TEXHHUCCKHE CpeACTBA AJII KOHTPOJIA NapaMETPOB TEXHOJIOT'MYECKOI'o IMPoOLccca

Baagern:

OI1K-4-B1 TeXHUYECKHMH CPENICTBAMY JJIsi KOHTPOJIS TApaMETPOB TEXHOJIOTMYECKOTO Mpoliecca

4. CTPYKTYPA U COJEPKAHHUE

Kon |HaumenoBanmue pasnesios u TeM| Cemectp [ Hacos | @opmupyembie | JIuteparypa |IIpumevanue| KM
3aHATHUS /Buj 3ansatust/ / Kype HHIMKATOPBI  |M 3J1. pecypcehl
KOMIeTeHIU I

Boinoan
sieMble
padoThI

Pasznen 1. Xumnueckne MeToabI
NMOJIy4YeHHs] MATEPHAJIOB B
pacTBopax

1.1 [Nonmy4yenue HaHOYACTHIL 6 2 OIIK-4-31 OIIK | JI1.4JI1.6
METOJIOM ocaxeHus. Teopus -4-Y1 OIIK-4- B1 | J11.7J12.4J13.1
pacTBOPUMOCTH, ITOHSTHE €)
PacCTBOPUMOCTH U MPOU3BEACHUS
pactBopumocTd. HaHo4yacTHIbI
THIPOKCHIIOB, CYNIb(HUIOB,
ceneHu 0B, Gocharos. Brusaue
YCIIOBUH CHHTE3a Ha
JIMCTIEPCHOCTD 1 MOP(OIIOTHIO
yacTtul. /JIex/

1.2 O1ieHKa TEXHOJIOTUNA 1 6 2 OIIK-4-31 OIIK J11.4]12.4
MOJTy4aeMOH MPOIYKIIMH C TOUKU -4-Y1 OIIK-4- B1 21
3pEHHsI COOTBETCTBHUS
HaHOTEXHOJOTHIM. Brimaua
noMatHero 3aganus 1 /Jlex/

P1

1.3 |Pasnmunble knaccuUKauu 6 2 OIIK-4-31 OIIK | JIL.1JI1.3
METOJIOB TIOJTyUCHHS -4-Y1 OIIK-4- B1| JI1.4JI1.5
HAHOPa3MEPHBIX MaTEPUAJIOB. JI1.8J12.2




Knaccuukarus XuMUIecKux
METOJIOB TIOJIYYCHUSI
HAaHOMAaTEPHAJIOB.
HaHOoTeXHOIOruu «CBEepXy -
BHH3» U «CHU3Y — BBEPXY.
ITousarue Kommosura. MecTo
XUMUYECKUX METOIOB IIOTYYEHHS
Cpeli XUMHUYECKUX TEXHOJIOTHA.
/J1ex/

J12.4J13.1
€)!

1.4

Pacuér MeTonuky nomydeHus
HAHOYACTHI[ METOJOM OCaXKICHUS
/Mp/

OIIK-4-31 OIIK
-4-Y1 OIIK-4- Bl

JI1.3]12.3
J12.4J713.1
31

1.5

PacuéT BO3MOKHOCTH OCaXKICHUS
METAJUIOB B OKMCIIMTEIBLHOM
cpene /Ip/

OIIK-4-31 OIIK
-4-Y1 OIIK-4- Bl

JI1.3]12.3 J12.4
€

1.6

Pacuer akTuBHOTO THameTpa
3apOoJIBIIIEBOr0 KpUCTAILIA.
Pacuer 1onm akTHBHBIX
3aponsimeil. /IIp/

OIIK-4-31 OIIK
-4-y1 OIIK-4- Bl

J1.3]12.4
€)!

1.7

Pacuet TonuuHb! rHAPOKCUAHON
IJICHKH Ha TIOBEPXHOCTH
HaHOYACTHI] JUOKCHJIA XpOMa
/Cp/

10

OIIK-4-31 OIIK
-4-Y1 OIIK-4- Bl

JI1.3J12.4J13.1
€)!

1.8

Pacuér remneparypHoit
3aBUCUMOCTH dHepruu [ mboca
PEaKIK METaUIOTePMUIECKOTO
BoccraHoBieHus rapuus /Cp/

OIIK-4-31 OIIK
-4-Y1 OIIK-4- Bl

JI1.3]12.3 J12.4
J12.6
€)!

1.9

IIpopaboTka JIEKIIMOHHOTO
Mmarepuana /Cp/

OIIK-4-31 OIIK
-4-¥1 OIIK-4- Bl

J11.3711.4
JI1.8J12.3J13.1
Ol

1.10

JomamHee 3aganue 1 /Cp/

16

OIIK-4-31 OIIK
-4-Y1 OIIK-4- Bl

JI1.3 J11.4J12.5
€)!

Pa3znes 2. CuHTe3 MaTepuaJia
MeToAaMu ra3o()azHoro
B3aNMO/ el CTBUSA

2.1

XuMHY€ECKOE OCaKACHUE U3
ra3oBoi (hassl U
ra30TPaHCIIOPTHBIC PEAKITUH JIJIsT
CHHTE3a IByMEPHBIX MaTePHAJIOB.
Buibl ra30TpaHCIIOPTHBIX
peaxuuii. [IpuHuMnManIbHAsK
cxeMma 1 000pyIOBaHHE IS
ra30(azHOrO OCAXKICHUSL.
[Monyuenne rpadeHoB,
YIJIEPOJHBIX HAHOTPYOOK,
reTepocTpykTyp. /JIex/

OIIK-4-31 OIIK
-4-¥1 OIIK-4- Bl

JI.1 J11.7
J1.8J12.4
€]

2.2

OreHKa pa3MepHbIX
XapaKTepPUCTUK MaTEPUAIIOB,
MI0JIy4aE€MBIX C HCIIOJIb30BAHUEM
a3p030JIbHBIX TeXHOJOTHi /T1p/

OIIK-4-31 OIIK
-4-¥1 OIIK-4- Bl

J12.4J13.1
€)!

2.3

CuHTE3 HaHOIOPOILKOB U
HAHOCTPYKTYPHBIX MaTEpHANOB C
HCIIOJIB30BaHUEM a3PO30JIbHBIX
TEXHOJIOTHH. 3aporKAeHHE, POCT U
TepMOIMHAMIKA 00pa30BaHHS
gactull. Kimaccnduxarust
a3pO30IIBHBIX cHcTeM. MeTox
crpel-nuponan3a u Hanbosee
9acTO BCTPEUAIOIINECS
KOMIIOHEHTHBI JJI5 €TO
peammzanny. PopmMupoBaHue
Kanesb a3po3oiist. [IpeBpamienue
karuty B yactuiry. Coop
nojryqaemoro marepuana. Cxemsl
CHHTE3a, HCTIOIb3yeMbIE B
HacTosmee Bpems. [Ipumepst
MaTepHalIOB, CHHTE3HPOBAHHBIX
Ha kadenpe DHCuBTM. /Jlex/

OIIK-4-31 OIIK
-4-y1 OIIK-4- Bl

J1.7J12.4
€]

2.4

Pacuer cocraBa HCXOIHBIX
pPacTBOPOB ISl TIOJTyUSHUS

OIIK-4-31 OIIK

J12.3 J12.4J13.1
€)!




MHOTOKOMITOHEHTHBIX CHCTEM C
HCTIONIb30BAHUEM a9PO30JIbHBIX
texnosoruii /TTp/

-4-Y1 OIIK-4- Bl

2.5  |KoutponbHas pabota 1. 4 OIIK-4-31 OIIK | JI1.1JI1.4 KM1
Brinaua Jlomamaero 3aganms 2. -4-V1 OIIK-4- B1| JI1.6 JI1.7
Mp/ JI1.8J12.3J12.4

J12.6
€]

2.6 |YpaBHeHHs peakumii U pacuér 4 OIIK-4-31 OIIK |JI1.8J12.3 J12.4
cOoCTaBa ra30BOM CMECH JIJIs -4-Y1 OIIK-4- B1 21
OCaX/IeHHSI TOHKOIJIEHOUYHOTO
nokpeitus /Tp/

2.7 | XuUMHYeCKHE peaKIHH, 4 OIIK-4-31 OIIK |JI1.8J12.3 J12.4
COTIPOBOKJAIOIINE TIPOIIECC -4-V1 OIIK-4- B1 21
JneToHauoHHoro cuntesa /I1p/

2.8 IIpopaboTka JEKIIMOHHOTO 5 OIIK-4-31 OIIK | JI1.1J11.3
matepuaia /Cp/ -4-V1 OIIK-4- B1 |/11.4 J11.8J12.3

JI12.5J13.1
€

2.9 [ToaroToBKa K KOHTPOJIBHOM 10 OIIK-4-31 OIIK JI1.1 J11.3
pabote Ne 1 /Cp/ -4-V1 OIIK-4- B1 J1.4

JI1.8J12.3J13.1
€
2.10 |Hdomammnee 3aganue 2 /Cp/ 12 OIIK-4-31 OIIK | JI1.3J11.7 P2
-4-V1 OIIK-4- B1| JI1.8J12.3
J12.5J13.1
€
Paznen 3. Ilonyuenue
MaTepHaJIOB MyTeM
XMMUYEeCKHX NpeBpanleHuii B
TBepaoii (aze

3.1 |[lomyyenue 4 OIIK-4-31 OIIK |JI1.5J11.7J12.4
MHOTO()YHKIIMOHAIBHBIX -4-Y1 OIIK-4- B1 21
HAHOCTPYKTYPHPOBAHHBIX
MarepuanoB merogom CBC.

PaccmoTpenne siBieHus
«TBEPJOTO TIAMEHW» U Mpolecca
CBC. OcHoBHBIEC TOHATHUS U
onpenenenus. Knaccudukanus
METOJIOB TIOJTy4EeHHS MaTepHaIOB
¢ nomouipto CBC. CymnocTts
METOJIOB, TEXHOJIOTHYECKHUE
cxeMbl ¥ obopynoBanue. /JIek/

3.2 CBC-akcrpysus. [lonyuenus 4 OIIK-4-31 OIIK |JI1.5JI1.7J12.4
3JIEKTPOJOB CYOMUKPOHHOH 1 -4-Y1 OIIK-4- B1 21
HaHOPa3MEPHOH CTPYKTYpOH.

CuHTe3 KepaMHIeCcKOro
MTOPOLIKOBOTO MaTepuaia
meronom CBC B peakTope
OTKpBITOro THHA. /JIex/

3.3 CuHTE3 MEeTaJI-YIIIepOJHBIX 4 OIIK-4-31 OIIK | JI1.1JI11.2
HaHOMOPOIIKOB MeToaoM MK- -4-Y1 OIIK-4- B1 |J/11.7J12.1 J12.4
nuponusa. [Ipexypcopsr €)
YIJIEPOAHBIX HAHOMATEPHAJIOB.

[MapameTpsl IpoOBeNCHUS
npouecca. Cxema npeBparieHuit
B YIJIEPOJAHON MaTPHIIE B XO/IE
UK-omxura. OcHOBHBIE
XAMHYECKUE PEeaKIMu Mpoliecca.
/Jlex/

3.4  |BnusHue ycnoBuii cuHTe3a Ha 6 OIIK-4-31 OIIK | JI1.1JI1.2
CBOWCTBA METAJLJI-YIJIEPOAHBIX -4-Y1 OIIK-4- B1 |J11.7J12.1 J12.4
HaHOTIOPOIIIKOB. 91
XapaKkTepUCTUKH TOTydaeMbIX
HaHOMAaTepHaJoB.

Karanmurudeckast akTHBHOCTb,
MarHUTHBIEC CBOMCTBA U
MIPUMEHEHUE MEeTallI-
YIJIEPOJHBIX HAHOKOMITO3HUTOB.
/Jlex/




3.5

[Ipouecc nomyuenus
MOJUPOBAIBHBIX OPOIIKOB Ha
ocHoBe CeO2 no kapOOHATHOI U
OKCAJIATHOW TEXHOJIOTHSIM.
XapakTeprucTHuKa HCXOIHOTO
coIpbs. [ToHSITHE TIONMUPOBAHUS U
MOJIUPYIOLICH CIIOCOOHOCTH.
/Jlex/

OIIK-4-31 OIK |J11.7 JI1.8J12.4
-4-Y1 OIIK-4- B1 o1

3.6 BnusiHue ycIioBHiA TIOTYYeHUS U OIIK-4-31 OIIK (JI1.7 JT1.8J12.4
CBOMCTB CUHTE3UPOBAHHBIX -4-Y1 OIIK-4- B1 J12.6
HaHOTIOPOIIKOB Ha ocHOBe CeO2 21
HAa UX MOJUPYIOIIYIO
cnocodHoCcTh. ObnacTu
MPUMEHEHUSI TIOTUPOBATBbHBIX
ropouikos. /JIex/

3.7 Pacuér konmnyecTBa BOAOpOAa, OIIK-4-31 OIIK JI1.2712.4
HE00X0IUMOTO JIJIst -4-Y1 OIIK-4- B1 21
BOCCTAHOBJICHHS COJIEH METayIOB
MIPU MOJTYYCHUU
MeTalI-yrIepOIHBIX
HaHomnpoukoB MetogoM NK-
niuposusa /Cp/

3.8 Pacuér pagnyca yactuipst OIIK-4-31 OIIK JI1.2712.4
MeTaia Mpu pa3InIHOM -4-V1 OIIK-4- B1 21
coJiepKaHuM CoJIel B IpEeKypcope
/Cp/

3.9 Pacuét cocraBa mpekypcopoB JuIst OIIK-4-31 OIIK (J11.8J12.3 JI2.4 KM2
TOJTyYEHUS TTOJIUPOBATBHBIX -4-V1 OIIK-4- B1 J12.6
nopomkoB Ha ocHoBe CeO2 1o 91
kapOoHaTHO TexHonoruu /Cp/

3.10 |TIpopaboTka JIEKIMOHHOTO OIIK-4-31 OIIK | JI1.1J11.2
matepuaina /Cp/ -4-V1 OIIK-4-B1| JI1.3J11.4

JI1.5 J11.8712.1
J12.3
€
Pasnen 4. IloaroroBka k
KOHTPOJBHBIM MEPONPHSITUSIM
¥ BBINOJHSEMBIM padoTam
41 |/Cp/

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHsA (KOHTPOJILHAasI pa0oTa, TeCT, KOJUIOKBUYM, 9K3aMeH U T.IT), BONPOCHI JIsl CAMOCTOSITeJIbHOM

MOJATOTOBKH

IIpoBepsiembie
Kon KonrponsHoe POBCp

WHIUKATOPBI Bomnpocs! 11 TOArOTOBKH
KM MEPOIIPUATHE o

KOMITETCHIINH

KM1 Kontponbnas padota 1 [OITK-4-31;011K-4- |1 Kakue Buzbl knaccupukaiuii METOIOB MOJYYECHUS HAHOMATEPHAJIOB
V1;0IIK-4-B1 MPEJIOKEHBI K HACTOSIILEMY BPEMEHU?

2 Kakoil IpUHIUII JE€XKUT B OCHOBE Pa3JeIeHNUs] METOJOB M0JIy4eHUs
HaHOMAaTEpUaAJIOB HA MECXaHUYECKHUE, (I)I/ISI/I“IGCKI/IG, XUMHUYCCKUEC U
Oouosiornueckue?

3 Kakoil mpUHIMII JIEKUT B OCHOBE pa3fielIeHUsl METOJI0B Ha «CBEPXY —
BHU3» U «CHU3Y — BBEPX»?

4 Kakoe mMecTo cpeid BCEX METO0B MOJIy4YEHHsI HAHOMAaTepHUajIoB
3aHMMAIOT XMMHYECKHE METOIbI COTTIACHO KIIACCH(HUKAIINI Ha OCHOBE
MpUpOAbI OCHOBHOI'O dTara HHCHCpFI/IpOBaHI/Iﬂ?

5 Kakue MeTobl IOJIyueHHUss HAHOMATEPUAJIOB OTHOCSTCS K IPyIIIe
«CBEPXY — BHU3»?

6 Kakue mMeTo/1pl OTy4€HHsI HAHOMATEPUAJIOB OTHOCSTCS K IpyIIIe
«CHM3Y — BBEPX»?

7 Kakre XuMHU4eCKHe METOABI MOJYUYCHHUS HAHOMATCPHUAJIOB OTHOCATCS
K IPYIIIIE «CBEPXY — BHU3»?

8 Kakue XMMuuecKre METO/Ibl II0JIy4eHUs] HAHOMATEPUaIOB OTHOCATCS
K TPYIIIIE «CHU3Y — BBEPX»?

9 Ha xakue Tpyniisl IeJIATCS XMMUYECKUE METO/IbI TI0JIydEeHHs]
HAHOMATEPUAJIOB COIVIACHO KIacCU(UKALUU HA OCHOBE IIPUPOJIbL
OCHOBHOI'0 3Tana JAUCIEPrupoBaHus?

10 Kakue MeTo1bl BXOAAT B IPYNINY «XUMUYECKHE PEAKLIUH PA3HBIX




KJIACCOB COETMHEHHI»?

11 Kakue MeTObI BXOAAT B IPYIIy «DIEKTPOXUMUUECKHE METOABI»?
12 Kakune MmeToas! BXOAT B rpyniny «PasnokeHnune mapoB cOeqUHEHNI C
MIOMOILBIO PA3IMYHBIX H3ITy4YSHUN»?

13 B 4éM mpuHINIT TEXHOJIOTUH «CHU3Y — BBEPX»?

14 B uéM IpUHLUI TEXHOJIOTUH «CBEPXY — BHU3)?

15 Ha xakue rpymisl JessTcs METOIbI OTyIeHHs] HAHOMAaTEePHAJIOB B
KJlaccu(UKalMK Ha OCHOBE HallpaBJIeHUs1 BO3JICHCTBUS Ha MaTepuan?
16 Ha xakue rpymisl JessTcss METOIbI OTyIeHHs] HAHOMAaTEPHAJIOB B
K1accu(UKalUM HA OCHOBE OCHOBHOI'O 3Tala AUCIEPrUPOBaHUS?

17 TlpuBenute KIacCUPHUKALUIO XUMHYSCKIX METOJI0OB TOTYUCHHSI
HAHOMATEPUAJIOB Ha OCHOBE OCHOBHOI'O 3Talla AUCIIEPIUPOBAHUSL.

18 Kakoe MecTo XUMHUECKHE METOIbI IOJyIeHUs 3aHUMAIOT B
K1accU(UKAUY HAHOTEXHOJIOI M ?

19 Kakue HaHOpa3MepHbIE 00BEKTHI MOXKHO MOJYYUTh XUMHUCCKUMU
MeToAaMu?

20 YTo Takoe HAaHOPa3MEPHBI 0OBEKT?

21 OTnnuaroTcs 11 Mexy coOOM MOHATUS «HAHOPA3MEPHBIH 0OBEKT»
U «HaHOMaTepHuamn?

22 Kakue HaHOMAaTepHabl 110 MOP(POJIOrHYECKUM IIPU3HAKAM MOKHO
MOJIY4YUTh 110 TEXHOJIOTHH «CHU3Y — BBEPX»?

23 Kakue HaHOMAaTepuabl 10 MOP(OIOrHIecKUM NPU3HAKAM MOXKHO
MOJIYYUTh 110 TEXHOJIOTHH «CBEPXY — BHU3)?

24 SIBnsttoTCSI METO/IbI NOTYUSHUSI HAHOMATEPHUAJIOB
HaHoTexHONorusMu? OTBEeT 00OCHYI#ITE.

25 SIBnstOTCSI METOBI TUATHOCTUKY HAHOMATepHaJIoB
HaHoTexHoNorusmMu? OTBEeT 00OCHYI#ITE.

26 SIBISAIOTCS METOBI XapaKTEPOIOTHA HAHOMAaTEPHAaJIOB
Ha"oTexHosorusiMu? OTBeT 00OCHYIITE.

27 SIBNSIIOTCS METOIBI MCCIIEA0BAHNS HAHOMATEPHUAJIOB
Ha"oTexHosorusimMu? OTBeT 00OCHYIITE.

28 Uto sBNSIETCSI OCHOBHOM AUCIIEPTUPYIOMIEH CTaANeH B XUMUYECKUX
METOJ[ax MOIy4eHUsI HAHOMATepUaIoB?

29 SIBnsieTcs MM XUMUYECKasi peakys OCHOBHOW AMCTIEPTUPYIOIIEH
CTaJiMel IpH NPOU3BOCTBE HAHOMATEPUAJIOB 10 TEXHOJIOTUH «CHU3Y —
BBepx»? OTBeT 00OCHYIATE.

30 SBnsercs 1M XUMHUYECKas peaKlis OCHOBHOW AUCIEPTUPYIOIIEH
cTajuel Ipyu MPOU3BOICTBE HAHOMATEPHAJIOB I10 TEXHOJIOTHH «CBEPXY
— BHI3»? OTBET 00OCHYIiTE.

31 SIBnsgercst 1M XMMHUYECKas peakiis OCHOBHOW AWCHIEprUpyroIIei
CTaaMel Ipy Mpou3BoJCTBE HaHOOBEKTOB? OTBET 0OOCHYIITE.

32 Kakoe MecTo 3aHMMalOT XUMHYECKHE METO/Ibl B Pa3IMYHbIX
KJIacCU(UKAIMAX METOJOB TIOJIy4eHHsI HAHOOMATEPHAaIOB?

33 Yto Takoe CKOpOCTh 0Opa30BaHUs YacTHUIl?

34 Yro Takoe JIMHEIHAst CKOPOCTh pOCTa yacTuil?

35 KakoBo IOIDKHO OBITH COOTHOIIEHHE CKOPOCTH 00pa30BaHMUs YacTHUI]
U CKOPOCTH POCTA YACTUI] IPU CHHTE3€ HAHOCTPYKTYPHBIX MaTepHAIOB
U HaHOIIOPOILIKOB?

36 Hanumure GopMyity CKOpOCTH 00pa30BaHUs YaCTHII.

37 Hanmmure BoIpaskeHue 1uis sHepruu [ nb0ca 00pa3oBaHus 4aCcTHIIL.
38 Hamumure BbIpaskeHUE 111 KPUTHUECKOTO paanyca o0pa3oBaHUs
3apoplia.

39 Kak knaccuuIpyrTcs: a3p030JIbHbIE CUCTEMBI?

40 ITpuBeanTe NPUHIMIIMAIBHYIO CXEMY CHHTE3a MaTepHAJIOB C
UCTIOJIb30BAHUEM a3PO30JIbHBIX TEXHOJIOTHH (MM METOAa CIIpei-
MTUPOJIN3a).

KM2

Kontponbnas pabota 2

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1

1 ITpuBeaute 6IOK-CXEMY IOJIyYEHUs] HAHOPA3MEPHOI'O PEHUSL.

2 Hanumure ypaBHeHHE peakiys OJy4eHUs] HAHOPA3MEPHOTO PEHMUS.
3 K kako# rpyIne XuMHYeCKUX METOL0B OTHOCUTCS CIIOCO0 MOTyYeHUS
HaHOPa3MEPHOrO PEHUs?

4 B 4éM 3aKiII04al0TCs IPEUMYIIECTBA HCIONIb30BaHMs PEHUS
HAaHOMETPOBBIX pa3MepoB?

5 Onuumre 061acTu NPUMEHEHHT HAHOPA3MEPHOTO PEHUS.

6 Kaxoil mpuHIMII IEKUT B OCHOBE TpOLiecca MOTy4eHH s
HAHOPa3MEPHOIo peHus?

7 Ilouemy akTyajbHa BTOPHYHAS MEepepabOTKa PEHUEBLIX OTXOA0B?

8 KakuM 00pa3oM IpoU3BOAUTCSA OYUCTKA PEHUS OT IpUMecei B
razo(a3HOM Croco0Oe TOoTyueHHsI HAHOPa3MEPHOTO MeTasa?

9 Onuure crnoco6 ra3o(asHoro Noay4eH!ss HAHOPA3MEPHOTO PEHMUS.
10 IpuBenuTe XapakTEPUCTUKH PEHUS, MOTYYSHHOTO Ta30(a3HbIM
CIIOCOOOM.




11 K xakoMy THITy HAHOTEXHOJIOTHI1 OTHOCHTCS CIIOCO0 TOTyUCHHUS
HAHOPa3MEPHOIo peHus?

12 Kakoe CBOHCTBO OKCHJIa peHHS 00YCIIaBIMBAET €r0 HCIOIb30BAHUE
B cI10c00€ I0JIy4eHNUs] HAHOPa3MEPHOIo peHust?

13 IIpu kakux Temreparype, JaBICHUH, Ta30BOU CPeJie IPOBOTUTCS
OCHOBHasl peaKLus MOIy4eHUsI HAHOPa3MEPHOro peHuUs ra3ohasHbIM
criocobom?

14 Kakumu crioco6aMy MOXHO HOJTYyYUTh HAHOpa3MepHbI peHuii?

15 HyxxHa nu nmaccuBaiusi HaHomoportika peausi? OTBeT 000cHyiTe.
16 Kakue ncxoHple MaTepHaibl UCTIOIB3YIOTCS ISl TOTyYESHUS
MeTaJI- YTIEPOAHBIX HAaHOKOMITO3UTOB MeToioM MK-mmponuza?

17 HazoBure Hauboee pacnpoCTpaHEHHbIE IOIUMEDBL,
UCTIOJB3YIOIIHECS B KaUeCTBE IIPEKypPCOPOB YIIEPOAHON MaTPHIIBI IPH
HOJIy4yeHUH HaHoMaTepuanoB Merogom MK-nuponusa.

18 Yto Takoe cucremMa CONMpPsDKEHHBIX CBSI3Ei?

19 U3006pa3ute cxeMy NOIy4eHHs METaI-YIIepOIHBIX
HaHOKOMIT03uTOB MeTooM MK-mmponusza

20 B uem 3axmouaercs Gpu3ndecKkas CymHOCTb Hcnonb3oBanus K-
m3mydenus B meroae MK-nmupommza?

21 Ha3oBuTe OCHOBHBIE IPEUMYIIECTBA METO/JA IIOJTyYEHUS
HaHOKOMITO3uTOB ITyTeM MK-mupomsa.

22 B kaxkoii atMocdepe BozmoxkHO nposenenue MK-nuponusa ams
MIOJTyYEeHUS] HAHOKOMITO3HTOB?

23 Kakue BOCCTaHOBHUTEIIU UCTIOIB3YIOTCS JUISl TOMY4eHHUs HAHOYACTHUI]
Metaia B meroae MK-muponmza?

24 Kakum o6pazoM B xoze UK-nuponnsa B cucteMe NosBISIETCS
BOCCTaHOBHUTENb?

25 Yewm ompenernsercs: TeMIIepaTypa Hadalia BOCCTAHOBIIEHHS METAJJIOB
B Metoze MK-nuponuza?

26 Kakumu QyHKIUSME PACTIPECTICHUS XapaKTEePU3YIOTCS pa3Mephl
HAHOYACTHI[ B METAJLI-YIJIEPOJAHBIX HAHOKOMIIO3UTAX,
cuHTe3upoBaHHBIX MeTogoM UK-tmmponmza?

27 Ha3zoBute cyLecTBYIOIIME U HOTEHIMAIbHbIE 00JIACTH IPUMEHEHUS
METaJUT-yTIIEPOAHBIX HAHOKOMITO3HUTOB.

28 OxapakTepu3yiTe MeTaLI-yIIIepOIHbIe HAHOKOMIIO3UTHI,
noxydeHHsie MetonoM MK-nmponusa.

29 Kakoe MOp]oIoru4ecKkoe CTpOCHHE UMEIOT METAJII-YIIIePOTHbIC
HAHOKOMITO3HTHI, OTydeHHble MeTooM MK-tiponusa?

30 K xakoMy metoay noisydenust otHocurces meron MK-nuponnsa
COTJIACHO KJIACCU(HKAIIMN XUMUIECKHX METOJIOB?

31 Kakum myTem 100MBaIOTCSL pABHOMEPHOT'O PACIPeNeICHUs
HAHOYACTHII B yIIIEPOJHON MaTpuiie?

32 TloueMy mpH pa3HBIX MPEKYPCOPax TEMIEPATypa BOCCTAHOBIICHUS
METAJUIOB OTJINYAETCS?

33 Meron MK-nupoaunsa — 370 yCOBEpIIEHCTBOBAHHBIN UM BHOBb
pa3paboTaHHBII MeTO]] CHHTe3a HaHoMaTepuanoB? OTBeT 00oCHYITe.
34 Kak 3aduxcupoBaTh Ha4ano mpeodaaJaHus IpoLeccoB
KOAJIECIIEHIINH B ()OPMHUPOBAHHU METATMYECKUX HAHOYACTHIL B
meroae UK-nuponuza?

35 HazoBure 1Be 0OCHOBHBIE MOP(OIOTHIECKHE COCTABIISIONIIE
METaJlI- YTJIEPOIHBIX HAHOKOMIIO3UTOB.

36 Kakyro poJib UrpaeT yriepoaHas MaTpula B METalI-yTrJIepPOIHBIX
HAaHOKOMITO3UTax?

37 Kakoe cTpoeHHe yriiepoIHOH MaTpHIIbI HanOoIee GYHKINOHATBHO B
METaJII-YTIIePOAHBIX HAHOKOMIIO3UTAX?

38 KakoBa poJib Me€TaJIa B METAJIJI-YTJIEPOJHBIX HAHOKOMIIO3UTaX?
39 OnumuTe METO ONpeeNeHHs TapaMeTpa PEeLIeTKU TBEPAOTO
pacTBOpa B HAHOCOCTOSHUHU I10 pCHTFCHO}II/I(I)paKHI/IOHHbIM JAaHHBIM.
40 Kakum 00pa3oM MOXKHO JJOKa3aTh, YTO B METAJUI-yIJIEPOJTHOM
HAHOKOMIIO3UTE C(OPMHUPOBAIICS TBEPABIN pacTBOP?

5.2. Ilepeyennb

a00T, BbINOIHsAeMbIX 110 Jucuuiinne (KypcoBasi pa6ora, Kypcosoii npoekt, PI'P, Pedepat, JIP, I1P 1 T1.11.)

[IpoBepsiembie
Kon HazBanue POBED
WH/IUKaTOPBI Copeprxanue padboTb
paboThI paboTsI o
KOMIIETCHIINH
P1 Homarmrnee 3aganue |OITK-4-31;0I1K-4- JomaiHee 3aganue Ne | 3akioyaeTcsi B aHAITU3e 00y4YaromuMcs
1 V1;0I1IK-4-B1 ONPENENIEHHOTO XUMHYECKOTO METO/A OJyYEHNs] HAHOMATEPUAJIOB 110

CJICAYIOIIAM BOMPOCAM:
1 Y3yuuTth npesioxKeHHYI0 TEXHOJIOTHIO

2 OnpenenuTb, OTHOCUTCS JIM OHA K HAHOTEXHOJIOTUSIM

3 Onpenenuts, K KaKOH rpyIe XuMHYeCKHX METO/I0B OHAa OTHOCHUTCS
Otuét no JomamrHemy 3ananuto Ne 1 oopmiisieTcsi B COOTBETCTBHH C




HOPMaTHBHBIMHU JIOKYMEHTaM Ha pabodylo JOKYMEHTAIHIO.

P2

2

HomamHee 3ananue |OIMK-4-31;011K-4-

B1;0IIK-4-Y1

Jomaninee 3amanue Ne 2 3aKiii04aeTcs B IUTEPATyPHOM TIOKCKE,
OITMCAHNH TEXHOJOTHYCCKUX OCOOCHHOCTEH 1 aHAIM3¢ XUMHICCKHX
METOJIOB MOJYy4YCHHsI KOMIIO3UIIMOHHOTO MaTepHaa 1mo BEIOOpy
00yyJaromerocs.
Otuér no domamHeMy 3aaHuio Ne 2 0popMIIsieTcsi B COOTBETCTBUH C
HOPMATHBHBIMH JOKYMEHTaM Ha pabouyr0 JOKYMEHTALHIO.

5.3. OneHo4Hble MaTepHAaJIbl, HCNOJb3YyeMble [1Jis1 IK3aMeHa (OMJ1eThl, TeCThI U T.I1.)

DK3aMeH He IPEAYCMOTPEH

5.4. MeToauKa OLlCHKH 0CBOCHMSI IMCUMILIMHBI (Moay.isi, npakTuku. HUP)

Jlns BeICTaBlIeHUA 3a4eTa ¢ OLIEHKON PUMEHAETCS ClIeAYIOIas [IKaa:
a) KOTJIMYHO» — CTYJICHT MOKa3bIBaeT IIIyOOKHE, HCUEPIIBIBAIONINE 3HAHHS, 3HACT, KaK IPUMEHSTH NOJIy4YEeHHbIC 3HAHUS Ha MPAKTHKE,
IPaMOTHO M JIOTHYECKH CTPOHHO M3JIaraeT MaTtepuai, ymeeT (GopMyIHpOBaTh BBIBOBI U3 M3JI0KEHHOTO TEOPETHIECKOTO MaTeprana,
3HAET JIOMOJHUTENIFHO PEKOMEHIOBAaHHYIO JIUTEPATYPy
0) «XOpOIIO» — CTY/ICHT IOKa3bIBAET TBEPAbIEC U JOCTATOYHO MOJTHBIE 3HAHMS, JOIYCKAaeT HE3HAUUTEIbHBIC OIIMOKH MPU OCBEIIEHUH
BOIIPOCOB, 3HAET, KaK MPUMEHSTH MOJy4eHHbIE 3HAHUS Ha MPAKTHKE, YETKO U3JIaraeT MaTepHal;
B) «yIOBJIETBOPUTEIBLHO» — CTYACHT ITOKA3hIBACT 3HAHUSL, XOTS U C OIIHOKaMHU, HO YBEPEHHO HCIPABIISEMBIMH I1OCTIE TOTOTHUTEIBEHBIX

1 HaBOJAIIUX BOIIPOCOB, OPUCHTHUPYETCA B TOM, KaK IIPUMEHATH IIOJTYUCHHBIC 3HAHNS Ha IPAKTHUKE.

T') «HEYJOBIETBOPUTEIHEHO» — CTYICHT JIOMTyCKaeT rpyOble ONIMOKH B H3JI0)KEHUH BOIIPOCOB, HE IOHUMAET CYLTHOCTH H3JIaraeéMbIX
po0JIeM, IAeT HETIOJIHBIE OTBETHI Ha JIOTIOJIHUTEIIbHBIC U HABOISIIINE BOIPOCHL.

6. YHAEBHO-METO/MYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomennyemas autepatypa

6.1.1. OcHOBHasi IMTEpPaTYypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

Bubaunoreka

I/I3Z[aTeﬂI)CTBO, rona

JI1.1 |JlenemeB A. A., YmakoB |[ImazmoxumMudeckuii CHHTE3 DnexTpoHHast OnOIMOTEKA Kpacnosipck: Cubupckuit
A. B., Kapnos U. B. HaHOJIUCIIEPCHBIX MIOPOIIKOB U (benepanbHbIl YHUBEPCUTET
TIOJIMMEPHBIX HAHOKOMITO3UTOB: (CDY), 2012
MOHoOTIpagus
JI1.2 [Cononosa H. JI., [Muposu3 yraeBoJOpoAHOTO ChIPhS: |INeKTpoHHAs OuOIMoTeKa Kazans: Kazanckuii
Ab6nymnun A. U. yaebHoe mocobue HaIMOHAJIbHBIH
HCCIIE10BATENbCKUIN
TEXHOJIOTHYECKU I
ynusepcuter (KHUTY),
2007
JI1.3 |IIyrages B. M. XuMuueckas TEXHOJIOTUS: yueOHoe [DIeKTpoHHast GubaoTexa Kemeposo: Kemeposckuit
nocobue rOCyIapCTBEHHBIN
yHuBepcurer, 2014
JI1.4 |Peoxonkos JI. U., JIésuna [Hanomarepuaisl: yyeOHOe mocoOue [ DnekTpoHHas OubIroTeKa Mocksa: JIabopaTtopus
B. B., Izumsurypu 3. JI. 3uaHni, 2017
JI1.5 |AmocoB A. I1., ITopomixoBast TeXHOIOTHS Bubanoreka MUCuC M.: MammHocTpoeHue-1,
Boposunckas U. I1., CaMOPaCIPOCTPAHSIOIIETOCS 2007
MepxanoB A. T'., BBICOKOTEMIIEPATYPHOT'O CUHTE3A
Annudepos B. H. MaTepHaloB: y4uel. mocodue /st
CTYA. By30B, 00y4. O Harp.
'MeTtamryprus’'
JI1.6 |PenxonkoB JMuTpwid VYabTpagucepcHbIe CPENbI. Bbu6mmorexka MUCuC M.: Yueba, 2007
NBanoBuy, Jlesuna Bepa |[lonydenne HaHOOPOIIKOB
BacunbeBHa, [[3u13urypH [MeTOI0M XUMHIECKOTO
Onna JleoHThEBHA, 1p. JIUCTIEpTUPOBAHUS U UX CBOICTBA:
yueb. mocobue Ajs CTy[l. By30B,
00yu4. o Hamp. dusnyeckoe
MaTepUasiOBEICHNE U CIIell. -
'MerannoBeieHue U TepM. 00pad.
metauios', 'Hanomarepuansr',
'CranpapTusaist 1 cepTuduxanys’
JI1.7 |bnunkos Urops IIponeccel nonxydenust HaHowacTu |budmmorexka MUCuC M.: Uzn-Bo MUCuC, 2010
BukropoBuu, J106aTkuH | HAHOMATEPUAJIOB,
Cepreii BnamumupoBuy, |HaHOTEXHOJIOTHH: Ja0. IPAKTUKYM
Ky3znenos Jlenuc
BanepbeBuu, ap.
JI1.8 |3un3urypu Dia IIponecchl nonydeHust HAHOYACTHUL | DJIEeKTpOHHAsA OUOIMoTeKa M.: [MUCuC], 2019

JleontreBna, Cumoposa
Enena Hukonaepua

1 HAHOMATEPHAJIOB.
Hanorexnonoruu (N 3511): yue6.
nocobue




6.1.2. Jlono/iHuTe/IbHASL JIUTepaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubauoreka W3parenscTBO, TOXI

JI2.1 |AxmenssinoBa P. A., TexHONOTHs HEPTEXUMUUECKOTO DJeKkTpoHHas OubIMoTeKa Kazans: Kazauckuit
Paxmatynnuna A. I1., CHHTe3a: yueOHoe nocobue HaIlMOHAJIbHBINA
Pomanosa H. B. HCCIIe10BaTENbCKUIM
TEXHOJIOTHYECKHH
yausepcuret (KHUTY),
2013
J12.2 |Cobaukuna T. H., Xumuueckast TEXHOJIOTUs DJekTpoHHas OuOIMOTEKa Kazanb: Kazanckuii
[lerposa E. C., bapaHoBa |opraHuueckux BelecTB: yueOHOe HaIlMOHAJIbHBIN
10. b., Aanpeesa I'. B., mocooue HCCIIEI0OBATEIbCKUI
Kynpuna H. B. TEXHOJIOTHYECKUH
yausepcuret (KHUTY),
2018
JI2.3 |Kapanerssan M. X. BBenenne B TEOpHIO XUMHUYECKUX Bubanoreka MUCuC M.: Bercmr. mik., 1981
MPOIIeCcCOB: yued. mocodue st
XHMM.-TE€XHOJI. BY30B
J12.4 |PepxonkoB JMuTpuii VapTpagucnepcHble CHCTEMBI: Bu6mmorexka MUCuC M.: Yueba, 2005
VBanosuu, Jlesuna Bepa |dusuueckue, xummudeckue u
Bacunwesna, [[3un3urypu |Mexanndeckue cBOHCTBa: yueO.
Onna JleonTseBHA nocobue 1Ist CTyA. By30B CIIell.-
150701 (070800), 150108 (110800)
JI2.5 | A3umsurypu Dna Iponeccel nonydueHust HaHowacTuil U |bubnnorexka MUCuC M.: U3g-Bo MUCuC, 2012
JleontseBHa, CuyopoBa  [HaHOMarepuanoB. HanoTexHonoruu:
Enena HukonaeBHa yueb. nocobue
J12.6 |Kynudees Biagumup Mertamnyprus peakozemensHbix 1 |bubanorexka MUCuC M.: Uzn-Bo MUCuC, 2013
Koncrantunosuy, TapacoB|painoakTUBHBIX METAJJIOB.
Banuwm Iletposuy, DU3NKO-XUMUYECKHE OCHOBHI U
Kponaues Anppeit TEXHOJIOTHSI TIOJTYICHHUS PEIIKUX,
Huxonaesuy pEeIKO3eMENbHBIX U PauOaKTUBHBIX
METaJUIOB: yued. mocodue JIst CTy/.
BY30B, 00y4. 110 Hap. MeTatyprus
6.1.3. MeTtonnueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue Bubnmoreka WznarenscTBo, TOA
JI3.1 | Aymuk Bragumup Koppo3zuonHocroiikue u Bu6nmorexka MUCuC M.: Uzn-Bo MUCuC, 2013
Brnanumuposuy, Pakou JKapOCTOMKHE MaTepUabl.
Anexcanap I'puropseBuu, |Xumuueckoe razoasHoe ocaxcHue
JlaxoTkuH 1O. B., 3aIIUTHBIX MOKPBITUI: KypC JIEKLHI
I'manxoBa Anexcanapa
ATnexcaHApOBHA
6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJJEKOMMYHHKAIIMOHHOM ceTH «AHTepHET)
31 [Pochano [ https://www.rusnano.com/
6.3 Ilepeyenb MporpaMMHOro odecrevyeHus!
I1.1 [Microsoft Office
2 Junensun [T1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, TIO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.3 |[ESET NOD32 Antivirus
1.4 [LMS Moodle
I1.5 |MS Teams
I1.6  |Koncymerant [lmoc
6.4. IlepeyeHb MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM M NPOdecCHOHAIBLHBIX 623 JaHHBIX
U.1 |Poccuiickoe obpasoBanme: penepansHbIil mopran [nekrponusiii pecype]. — http://www.edu.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenune OcHarieHue
b-734 JlexunonHas aynuTopus KOMIUIEKT y4yeOHOH MebOenmun Ha 140 wmect s
oOyyaromuxcsi, pabodee  MecTo  IpernojaBaTers,
MyJbTUMEANHHOE 000pyAOBaHHE, HOYTOYK C JIOCTYIIOM K
UTC «MuTeprer», DUOC yHuBepcuTeTa 4epes JIMYHbIH
kabuuer Ha mwiardpopme LMS Moodle, nunensnoHnbie
nporpammer MS Office, MS Teams, ESET Antivirus u
TEXHUYECKHE CpeicTBa O0OyueHWs, CiyxXalme JUIs
Mpe0CTaBiIeHNs] HHQOpMAIMK OOJIBIION ayIUTOPHH.
Bb-304 YueOHast ayaAuTOpHs JIOCKa ayIUTOpHAash MapKepHas, SKpaH NPOEKLUUOHHBIH,
MPOEKTOP, CTEHBI 10 AIEKTpoTexHNKe DB-4, KomMmiekT




yueOHOW Mebenn

YuranpHblil 3a51 AynuTopus JUIs CaMOCTOSITENIbHOM paOboThl  |KOMILIEKT yueOHOII mebenu Ha 55 MecT i
9JIEKTPOHHBIX M3/1aHUH obyuaromuxcs, 50 ITK ¢ gocrynom k UTC «MHTepHETY,

OUOC yHuBepcurera depe3 JHMYHBI KaOMHET Ha
wiardpopme LMS Moodle

Yuranbhsiii 3a1 Ne 3 (B) AyIUTOpHUS JUIS CAMOCTOSITENILHOM paboThl |KOMIUIEKT yueOHOM MebGenn Ha 44 Mecra A
obyuaromuxcs, M®Y Xerox VersaLink B7025 ¢
¢yHKIMell MacITaOUPOBaHUs TEKCTOB U U300paxueHUIH,
8IIK c¢ gpocrynom k WUTC «UMureprer», SUOC
YHHMBEPCHUTETA Yepe3 JIMYHbIA KaOWHET Ha riatdopme
LMS Moodle

8. METOAUYECKHUE YKA3ZAHUA 1JISA OB YYAIOIUXCA
IIpu u3ydeHuH AMCIMIUIMHBI PACCMATPUBAIOTCS Pa3IMUHbIe XUMUYECKHE METOIbI CHHTE3a MATEPUAJIOB, HAYYHbIE IIOJIOKEHUS U
IPUHIUIBL, JIEXKAIUe B UX OCHOBE, TEXHUYECKOT0 U alapaTypHoro oGopMiIeHHs, a TAKXKe pealu3alii XUMHYECKUX CII0cO00B
HOJIy4YEHHUs] MAaTEPUAJIOB B IPOMBIIIJIEHHOCTU B HACTOSILEE BPEMSL.
IIpenycmaTpuBaroTcs 1B€ KOHTPOJIBHBIX PAOOTHI.
Bo BpeMst ayIUTOPHBIX 3aHATUH B y4eOHOM Kypce HCIIONB3YIOTCS aKTUBHBIEC H HHTEPAKTUBHBIC TEXHOIOTHH:
— NPOBEJICHUE JIEKIIMOHHBIX U IPAKTUYECKUX C UCIONIb30BAHUEM UHTEPAKTUBHBIX U MYJIbTUMEMHHBIX TEXHOJIOTHH (IIpe3eHTanus B
tdopmate MS PowerPoint);
— MCIOJIb30BaHME NIPU NPOBEICHUY 3aHATUHN aKTUBHBIX (OPM 00yUyeHUs], yd4eOHBIX BUIEOMATEPUAIIOB.
JMCIUIIIMHA OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HAaUHTeNIbHOTO 00beMa CaMOCTOATENbHOH paboThl. [Ipu 3TOM opraHu3yroTcs
TpYNIOBBIE U UHAUBHIyallbHbIE KOHCYJIbTalK. KauecTBEeHHOE OCBOECHHE JUCHUIUIMHBI BO3MOXKHO TOJIBKO IIPY CUCTEMATUYECKOH
CaMOCTOSITEIbHON paboTe, UTO MO IeP)KUBAETCS CUCTEMOH TeKyIleil U pyOexHO aTTecTaluu




