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1. Ileau u 3a7a4u OCBOEHHA JUCIHUILIHHDI

Llens quctMIInHbL: (POPMUPOBAHKUE Ha OCHOBE COBPEMEHHBIX HAYYHBIX JOCTHKCHUA 3HAHUN
0 3aKOHOMEPHOCTSIX XHUMHUYECKOTO IIOBEICHHMsS HAHOMATepHaJOB Ha IIOJIMMEPHOH OCHOBE BO
B3aMMOCBSI3U C UX CTPOCHHEM, (POPMUPOBAHHE YMEHUS ONEPUPOBATh XUMHUECKUMH (HOopMyIaMu
OpPraHMYECKUX COCAMHEHHH, PeUIaraTh IyTH YCTAHOBIICHUS UX CTPOCHHUS Ha 0a3e XMMUYECKUX U
(U3NKO-XUMHUYECKUX METO/IOB.

3aga4un AMCHUIIIMHBL
1. U3y4nTH OCHOBBI CTPOCHHS M PEAKIIMOHHYIO CIIOCOOHOCTH HEKOTOPHIX HAHOMATEpHaJOB Ha
MOJMMEPHON OCHOBE,
2. U3yYUTHh MEXaHU3Mbl XMMUYECKHUX PEAKIMH UX MOTyYCHHUS;
3. IMeTh PEACTaBICHHE O TMEPCIICKTHBAX TPUMEHEHHSI HAHOMATEPHAIOB Ha OJIMMEPHON OCHOBE.

2. Mecto nucuumuinabl B cTpykrype OITIOII BO

JlucuuruinHa OTHOCUTCS K 4acTH Y4eOHOro IulaHa,

00pa3zoBaTebHBIX OTHOIICHUH.
JI1 IOJTHOTO yCBOEHUS JaHHOW AMCLMILIMHBI CTYAEHTBI JOJDKHBI 3HATh CIIEAYIOIINE JUCLUIUINH
O6mas xumust 1 Heoprannueckas xumusi, Opranudeckasi XuMus.

JlucuMIuiMHa JIEKUT B OCHOBE psAJa CHELMAIBHBIX IPEIMETOB, TAKMX Kak

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH, bruonornyeckue HaHOCTPYKTYpHI.
Heo6xoauMpIMU yCITOBUSIMU [l OCBOSHHSI JUCLIUIUIMHBI SBIISIOTCS
3HATh.
- KJIJaCCU()MKALIMU U CTPOEHUS BEICOKOMOJIEKYJIIPHBIX COEIMHEHUH,
- CBOMCTB BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH;
YMETh:
- HUCCIIe0BaTh (PU3NUECKHE U XMMUUECKHE CBOMCTBA BHICOKOMOJIEKYJISIPHBIX COEIMHEHNUN ;
BJIAJIETh.
- HaBbIKaMU pacyeTa CpeHed MOJIEKYIISIPHOM Macchl MOJIMMepa, BI3KOCTH.

dbopMupyeMoil  ydyaCTHHKaAMHU

XUMUS

3. Pe3yabTaThl 00y4eHHUsI 10 TUCHHUIJIHHE
[Iporiecc u3yueHust TUCIUILIMHBI HAIIPABJICH HA (POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

Tab6muna 3.1

Kon u|Kon wu HanMeHoBaHue

Kon m HammeHoBaHWe pe3ynbraTa O0y4YeHHs TI0
HalMEHOBaHHE WHAMKAaTOpa  JOCTHKEHHUS

JUCLUIUINHE
KOMIIETEHIIUH komneternuu (/1K)
YK-1.  Cnocoben 3uatb: 31 OCHOBHBIE TOHATHUS M TPUHIUIBI
OCYILECTBIIATh MOJIYY€HHUsI TOJIMMEPHBIX OCHOB HAHOMATEPHAJIOB
TMIOWCK, Ymets: Y1 npuMeHsATh MOMydYeHHBIC 3HAHUS AJIS
KPUTHYECKHI SlICHUS] TPAKTUYECKUX 3a]a4, HaXOIUTh |
p VYK-1.3. Hcnonszyer p p Aat, A
aHaM3 W CHHTE3 aHAJTM3UPOBATH HEOOXOAMMYIO HHPOPMAILIHIO.

METOIMKH CUCTEMHOTO
nHpOPMALUH, Brnaners: Bl BiageeT OCHOBHBIMH NpHEMaMH U
MOJIX0/1a TP PELICHUN .
MIPUMEHSITh METOAaMHU HCCIIeIOBAHUS CBOICTB
. MOCTaBJIICHHBIX 33734 .

CHCTEMHBIA TIOAXO0]] HaHOMATEepPHAIOB HA  MOJHMMEPHOW  OCHOBE
IS pereHus OCHOBHBIMH nprueMamu u METOAaMHU
MOCTaBJICHHBIX WCCIICIOBAaHUSl CBOMCTB HAHOMATEpUAIOB Ha
3a7a4 MOJIMMEPHON OCHOBE
ITIKC-1. 3HaTh: 32 CTPYKTYPY " CBOICTBA
[IpornosupoBars [IKC-1.2. IlporHosupyer HaHOMAaTEpHaJIOB Ha MOJIMMEPHON OCHOBE
BIMSIHUE MHUKPO- U | CTPYKTYPY U CBOHCTBa Ymers: VY2 [OporHO3MpPOBaTH CTPYKTYpPBHl U
HaHO- MaciTabda Ha | HAHOMAaTepUAJIOB, CBOWCTBA HAaHOMATEPHWAJIOB, OCHOBBIBAsCh Ha




MEXAaHUYCCKUCE,

dbm3uaeckue,
XUMHYECKUE u
JIpyrue  CBOMWCTBa
BEIECTB u
MaTEpUaIoB

OCHOBBIBasICh Ha
COBpPEMEHHBIX
MPEJICTaBJICHUSIX O
Pa3MEpPHO3aBUCUMBIX
s dexrax

COBPEMCHHBIX TMPEJACTABICHUAX O Pa3sMepHO-
3aBHCHMBIX d(deKTax

Brmamers: B2 HaBeIKaMH  TIPOTHO3WPOBAHMS
CTPYKTYphl M  CBOICTBAa HaHOMAaTEPHUAJIOB,
OCHOBBIBASICh HA COBPEMEHHBIX IPECTaBICHUIX
0 pa3MEpPHO-3aBHCUMBIX d(PdekTax

[IKC-2. Bribupats
OCHOBHBIE THIIBI
HAaHOMAaTEPHAJIOB H

3uaTh: 33 OCHOBHBIE THIIBI HaHOMATCpHUaJIOB H
HaHOCHCTEM

[IKC-2.2. BoiGupaer Ymers: Y3  BHIOUpaTh ~ OCHOBHBIC  THIIBI
HaHOCHCTEM
TN OCHOBHBIE THIIEI HAaHOMAaTepHaJOB M HAHOCUCTEM C YUYETOM
p HAHOMATEPHAIIOB U TpeOOBaHUHI TEXHOJOIMYHOCTH, 3KOHOMHUYHOCTH,
HPHUPOIBL M HanocHeTeM ¢ yaeToM Ha/IeKHOCTH U JIOJTOBEYHOCTH
3aJaHHBIX YCJIOBHH .
TpeOOBaHMIA
OKCTULYaTatlH ¢ | rexnonormunoctn 3
yUETOM TpeBOBAHHi R > Brnagers: B3 HaBbIKamM# BEIOOpa OCHOBHBIX THIIOB
TEeXHONOTHIHOCTH, emocm 1 > HaHOMATEPHAlOB M HAHOCHCTEM C  YMETOM
>KOHOMITIHOCTH, onroneaocTH TpeOOBaHUI TEXHOJOTMYHOCTH, SKOHOMHUYHOCTH,
HATEKHOCTH - Ha/Ie)KHOCTHU U JOITOBEYHOCTH
JOJITOBEYHOCTHU
[IKC-3. 3nare: 34  MexaHwdeckue  (U3NYECKHE,
Onpenenars XUMHUYECKHUE U IPYyTHUE CBOMCTBA HAHOMATEPUAJIOB
MEXaHHUYCCKUC 1 HAHOCHUCTEM
H3UYECKUe
¢ ’ IIKC-3.1. Omnpexenser
XUMUYECKUE u YMmers: Y4  ompenensitb  MeXaHHYECKHE
. MEXaHUYECKHE .
JIpyThe  CBOMCTBa ¢usnueckue, XUMUYECKUE U JApPYrHe CBOWCTBA
¢$uznueckue, XuMHUECKUE U
HaHOMATEepHUaIoOB U . HAaHOMAaTepHaJIOB M HAHOCHCTEM, YYHUTHIBas
Ipyrue CBOICTBa
HAHOCHCTEM, BJIMSIHUE HA 3KOJIOTUIO
HaHOMAaTepHaIOB u
OLICHUBATh Hux
HAHOCHCTEM, YUUTBIBAs
CTPYKTYypY 1
o BJIMSIHME Ha YKOJIOTHIO Bnanets: B4 HaBbIKaAMM OIpeIeNIEHUs
(hazoBeIif  coCTaB,
MEXaHUYCCKUX (1)H3PI‘ICCKI/IX, XUMHUYECKHUX U
BKJIIOYast o
JIpYTruX CBOWCTB HAHOMATEPHAJIOB U HAHOCHCTEM,
CTaHAapTHBLIC u
YUUTHIBAsI BIMSIHUAE HA 3KOJIOTHIO
cepTHU(UKALNOHHBIE
WCTIBITAHUS

4. O0beM IUCHUIIINHBI
OO0t 00beM JUCHMIINHBI COCTABIISET 6 3aYETHBIX €JUHHUIIEI, 216 JacoB.

Tabnuna 4.1.
K
dopma Kype/ AynuTOpHBIC 3aHATHUS/KOHTAKTHAS OHTPOJIb Dopma
pabora, Jac. CamocTosTebHA » 1ac
o0yueHH | cemecT MPOMEKYTOYHO
Jlexun | Tlpakrtudeckn | JlaGopaTopHbI s pabota, 4ac. .
s p ¥ aTTecTanuu
u € 3aHsTHUA € 3aHsTHUA
Ounas 3/5 34 - 52 94 ) DK3aMeH
5. CTpyKTYypa u coiep:KaHHe UCHUIITUHBI
5.1. CtpykTypa AUCITUTIIHHBI
— ouyHasi popma odyuyenusi (OPO)
Tabmumna 5.1.
AynuTopHbIe
Ne CrpyKTypa CIHILIHHb! 3aHSITHUSA, Jac. CPC, | Bcero, Kon MJIK OLieHOYHbBIC
/i | Homep HaumenoBanue paznena | JI. Tp JIa0. Hac. Hac. cpeicTBa
paszena
1 1 OcCHOBHBIE PHUHLIUITBI 8 B 8 31 47 VK-1.3 NunuBuayansH
CHHTE3a IIKC-1.2 BI€ 3aJIaHUS,




TUICHKOOOPa3yIomuX ITIKC-2.2 TECT, OTYET,
BEIIECTB U I[IKC-3.1 BOTIPOCHI K
TUIEHKOOOpa3yomme KOJUIOKBHYMY
CHCTEMBI
vt | T
2 2 Homm pupsr, mommaMuss, 12| 16 21 49 IIKC-1.2 TeCT, OTHeT,
IOy PETaHbI IIKC-2.2
IKC-3.1 BOIPOCHI K
KOJUTOKBHYMY
i | M
IIKC-1.2 !
3 3 DMOKCUIHBIE OJTUTOMEPHI 8 - 16 21 45 IKC-2.2 TECT, OTUET,
MKC-3.1 BOTIPOCHI K
KOJUTOKBHYMY
OxpaHa OKpy>Karoei Wummsuayansn
CpeIBI IPH MIPOU3BOJICTBE [IKC-3.1 bIC 3a/1aHUA,
4 4 p 6| - | 12 | 21 39 ' Tecr, OTHeT,
TUTCHKOOOPa3yIOIINX
BOIPOCHI K
BELIECTB
KOJUIOKBHYMY
VK-1.3
[IKC-1.2 DK3aMeHaINoH
5 JKzamen a a B 36 36 IIKC-2.2 HBIE BOIIPOCHI
IIKC-3.1
HUroro: 34 - 52 130 216 X X

— o4yHO-3a04Hasi popma o0yuenusi (O3PDO)
He npenycmoTpena

—3a04Hasi popma o0yueHus (O3PO)
He npenycmotrpena

5.2. Coneprkanue TUCIUTUTHHBI
5.2.1. Coneprkanue pa3aesioB JUCIUTUTMHBI (IUJAKTHUECKUE SIHHUIIBI).

Pazpen 1. «OcHOBHbIC NPHMHLIMINBI CHHTE3a IUICHKOOOPA3yKOIIMX BelIeCTB H
IJIEHK000pa3ylouye CHCTeMbD)

OCHOBHBIE THUIIBI IUIEHKOOOPa3yIOIUX CUCTEM. PacTBOpPHI IIIEHKOOOPa3yIOMIUX BELIECTB B
OpraHu4eckux pacroputelsix. [lonmmMepHsie opranoaucnepcud. BoaHbsle nucnepcun noarMMepoB.
[TopomkoBele mIeHKo0Opazyromme cucreMbl. CUCTEMBI ISl pacTBOpUTENE. AKTUBHbIE MOHOMEDBI,
oOpasyromue IUIeHKY Ha nomioxke. [Ipomeccel opMupoBaHus IUICHOK M3 IUIEHKOOOPa3yHOIUX
CHCTEM.

Pazpnen 2. «Ilomdpupsl, HOIHAMHAABI, IOJIHYPETAHBD)

MexaHu3Mm peakiuy KapOOHOBBIX KMCIOT M MX IPOU3BOAHBIX C HYKIEO(DMIbHBIMU areHTaMH.
Cnoxnble  nomuddupsl.  HemoauduuupoBaHHble,  HEHACHILEHHbIE,  MOAU(MUIMPOBAHHbIE
onuros¢upsl. [ommamuel, nomuumuael. CTpoeHrEe U XUMHUUYECKHE CBOMCTBA M301[MAHATHON TPYTIIBL.
Chblppe M TONYNPOAYKTHl Ul TOJUYPETAHOBBIX IUIEHOK. llonmmyperaHoBble J1laKOKpacoOdHbIE
MaTepHaIbl.

Pazgen 3. «nokcuaHbIe 0JIMTOMEPBD»

CrpoeHune 1 XuMHUYECKHUE CBOMCTBA STIOKCUIHOW TPYIIIBL. DNOKCUIHBIE ITIEHKU U METO/IbI
ux nonydeHus. [Iporeccrl oTBepkKIeHHS MOKCUIHBIX TUIEHOK (CIIMBAIOIIME U KaTaTUTUYECKUE
OTBEPAUTENN). DTOKCUIHBIE JTAKOKPACOUHbIE MATEPHATIbI.

Paznen 4. «OxpaHa okpy:xamomeid cpeabl NpH NPOM3BOACTBE IJICHKOOOPA3yHOIIMX
BellecTB
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XapaKkTepuCTUKa CTOYHBIX BOJI U Ta30BBIX BBIOPOCOB, 00PA3yIOIIMXCS IPU POU3BOACTBE
IUICHKOOOpa3yrolux BemiecTB. OCHOBHbIE NMPUHIMIIBI 00€3BPEXKUBAHUS CTOYHBIX BOJ U TI'a30BBIX
BBIOPOCOB. CXEMBI OUMCTKH IIPU  TIPOU3BOACTBE IICHKOOOPA3YIOLIUX BEIIECTB.

5.2.2. ConeprxaHye TUCLUIUIMHBI 110 BUAAM YUE€OHbIX 3aHATHUIL.

JleKIIHOHHBIE 3aHSITUS

Tabmuma 5.2.1

0 Homep O6mweMm, gac.
n/ pasznena 0O O30 300 Tema nexmun
I | JUCOUTUTHHBI O
1 1 8 B B Hanomarepuans! Ha mommMepHoOit ocHoBe. Kiaccudukanus,
XapaKTEPUCTHUKH.
2 2 4 — — Hommadupsr. [lomryuenne, cBOHCTBA, IPUMEHEHHE.
3 2 4 — — [ommamusl. [lomyuenne, cBOHCTBA, IpUMEHEHHE.
4 2 4 — — [Monmmyperansl. [lomyuenne, cBOHCTBA, IPUMECHEHHE.
5 3 4 3 3 OnokcuaHbIE OTUMEpHbIC TIeHKH. [lomyueHne, CBOHCTBA,
IIPUMEHEHHE.
6 3 4 - [lepciekTHBHBIE HAHOMATEPHAJIBI HA TIOJIMMEPHOI OCHOBE.
7 4 6 ) OxpaHa OKpy>Karolieii cpezbl Ipy MPOM3BOICTBE
TUICHKOOOPA3yIONHX BEIIECTB
HUroro: 34 — —
IIpakTHyeckue 3aHATUS
[TpakTrueckue 3aHATUS Y4EOHBIM TUIAHOM HE MPEyCMOTPEHBI
JlabopaTtopHbie paGoThI
TabGmuua 5.2.2
No Howmep O0beMm, gac.
i paszena 0O 0390 | 300 HanmenoBanue 1abopaTopHOi pabOThI
JVCIUTUIMHBI
1 1 8 7 B Cemunap. Hanomatepuansl Ha TNOJIMMEpPHOH OCHOBE.
Kommoksuym.
Jlaboparopnas pabota - IlomyueHue CIONKHBIX MOJUIPUPOB
JIMHEMHOI0 CTPOEHUS
Jlabopatopnas pabdota - [losyueHHe CIOKHBIX MOJUIPHUPOB
2 2 16 - - Pa3BETBICHHOTO CTPOCHHUS
Jlabopatropras pabora - IlodydeHwe HEHACHIIIEHHBIX
CIIO>KHBIX ITOJINI(QHUPOB
CemuHap.
Jlaboparopnas pabota - [Tonydenue noauctuposna
3 3 16 - — JlaboparopHas padoTa — [TosrydeHre SMOKCHIHBIX CMOJT
Komnoksuym
4 4 12 B - Cemunap. OxpaHa OKpyXKaroleil cpeapl Mpu MPOU3BOJICTBE
TUIEHKOOOPAa3yIOIINX BEIIECTB
5 5 - — — ITonroToBKa K 3K3aMeHY
HWroro: 52 — - —

CamocrosiTeibHas padoTa o0y4yaromerocst

Tabnmma 5.2.3
Ne Howmep O0BeMm, gac.
i pazzaena Tema Bun CPC
JIUCLUATLIAHEL 0®0 ‘ 030 ‘ 300




Knaccudukanus
TIOJIMMEPOB T10 N3yuenne
1 1 31 - - CTPOCHHUIO, TEOPETUIECKOTO
MEXaHN3MaM MaTepHana 1o pasaeny
MOTy9eHHS
Crpoenmne,
MOJIy4€HHUE, N3yuenue
CBOICTBaA U TEOPETUYECKOTO
MIPUMEHEHHE Marepuaa o paszaeiy
noanIPHUPOB W3yuenue
CrpoeHnre, TEOPETHYECKOTO
5 21 3 MOJTy4eHHE, Marepuaa 1o paszesiy,
2 - CBOMCTBa U MOJrOTOBKA OTYETOB I10
MIPUMEHEHHE J1abopaTopHBIM paboTam
MOJIUaMHUIOB N3yuenue
Crpoenue, TEOPETUIECKOTO
MIOJTy4YeHHE, MaTepHaa 1o pasieiny,
CBOHCTBA U MOATOTOBKA OTYETOB 110
MIPUMEHEHHE n1abopaTopHBIM paboTam
MIOJINYPETAaHOB
Crpoenue,
MOJIy4YeHHE, N3yuenue
CBOWCTBa U TEOPETUUECKOIO
3 3 21 - - MIpPUMEHEHHUE MaTepuana 1o pasaeny,
SIMOKCUIHBIX IIOATrOTOBKA OTYETOB I10
MOJIMMEPHBIX J1abopaTopHBIM paboTam
TUICHOK
HopmaruBHas 6a3a
10 OXpaHe Wzyuenne
OKpYKaromei TEOPETHIECKOTO
4 4 21 - - cpensl Ipu MaTepHana 1o pas3zaemy,
TIPOU3BO/ICTBE MOATOTOBKA OTYETOB 110
MOJIMMEPHBIX n1abopaTopHBIM paboTaM
IUICHOK
5 5 36 — — — [ToaroToBKa K SK3aMeHY
HUroro: 130 — - — X
5.2.3. IlpenonmaBaHue JIUCHMIUIMHBI BEIAETCS C TPUMEHEHHEM CJICAYIOIHUX  BUJIOB

O6paBOBaTeJ'IBHBIX TEXHOJIOTHH:

HH¢0pMaquHHO-KOMMyHMKLZZ/;MOHHble mMexXHo1I02UlU.

Jlekiiun 1m0 OCHOBHBIM pa3aciiaM  OUCHUILIAMHBI.

Ha nexum ImpearojgaracTcd

COTIPOBOXCHUE M3JIaraéMoro maTepuajia MyJbTUMEIUMHON Mpe3eHTaIMel, 4TO CIOCOOCTBYET
AKLEHTUPOBAHUIO BHUMAHHUS CTYJEHTOB Ha OCHOBHBIX MOMEHTaX M3y4aeMOU TE€MbI U MO3BOJISET
IpeJICTaBUTh HOBBIK MaTepuan B ¢opMme, ynoOHON ans Bocnpustus. Ha neknusx paspatorcs
CKPUIT-JIMCTHI 10 U3y4aeMON TEMATHUKE.

JlesamenbrHocmuvie npaKmuko-opueHmupyowue mexHoaio2uu

JlaboparopHbie pabOThI, 0POPMIIEHHE OTYETOB.

CamocrosiTenpHas paboTa CTYJASHTOB: - U3YyUYCHHUE PA3/IEIOB COACP)KAHUS TUCITATTUHBI
IIPU PEIIECHUU UHAMBUAYAJIBHBIX JOMAIIHUX 3aJaHU, @ TAKKE IPHU MOJATOTOBKE K BBINIOJHEHUIO
ayIUTOPHBIX KOHTPOJBHBIX pa0oT; - MOATOTOBKA K DK3aMEHY.

Jluunocmuo-opuemuposanHvie mexHoi02uu
PeanusyroTcsi B MHANBUYadTbHOM TOIX0/1€ K O0YJarOIIEeMYyCs.

Texuonozuu ¢ ucnonb3o8anuem UHGOPMAaAYUOHHbIX Pecypcos
B cootBerctBun ¢ tpedoBanusmu DPI'OC BO peanuzamusi KOMIETEHTHOCTHOTO TOAXO0/a
pelycMaTpuBaeT MPUMEHEHUE JMCTAHIMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTHH. AKTHBHO
npuMeHsieTcs miargopma DIyKOH, TPH HEOOXOIWMOCTH HCIIOJB3YETCSI PECYpPC COIUATBHBIX
CeTell B OpraHu3alyy 3aHITUH, KOHCYJIbTALU.



6. TemaTHKa KypCcOBBIX padoT/IIPOEKTOB
KypcoBsie paboTHI/TIPOEKTHI Y4EOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

7. KouTpoJibHbIe padoThl
KontpomnbHbie paboThl y4eOHBIM IJIAHOM HE MPEIYCMOTPEHBI

8. OneHka pe3y/ibTaTOB OCBOEHHUS THCUHILIMHbI
8.1. Kpurepuu oLeHHMBaHHS CTEIECHM MOJIHOTHI M KauyecTBa OCBOCHMS KOMIIETCHIUH B
COOTBETCTBHUH C IUIAHUPYEMBbIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.
8.2. PeliTuHrOBas CHCTEMa OLICHUBAHUS CTETICHH IIOJTHOTHI M KAYeCTBA OCBOCHHUS
KOMIIETEHIINI 00yJaromuxcst ouHoi (hopMbl 00yueHHs MpeacTaBieHa B Tabiuue 8. 1.

Tabnuna 8.1.
Ne Buibl KOHTPOJIBHBIX MEPONPUSATUHN TEKYIIETO KOHTPOJIS Bannsl
1 Bxo1HOH KOJUTOKBHYM. 8
2 3amura oTyeTa Ho J1adopatopHOil padore - [lodydeHHE CIOKHBIX HOMMA(PHPOB 6
JIMHCMHOI'O0 CTPOCHUA.
3 3amuTa oTyeTa 1o JaboparopHoi padote - [lomyueHue CIOXKHBIX MONUIQUPOB 6
Pa3BETBICHHOTO CTPOCHUSI.
4 Pemenne nHOUBUAYaNIbHbBIX 3aJaHUN 5
5 KonnokBuym. 5
HTOI'O 3a nepByro TEKYIIYIO aTTECTAIHIO 30
6 3amurTa oT4eTa 1o JabopaTopHoii padote - [ToyueHHe HEHACKIICHHBIX CIOKHBIX 6
oI GHUPOB.
7 3amuTa oT4era 1o J1abopaTopHoii padote - [lomyueHre NOIUCTUPOIIA. 6
8 Perenne nHAMBUIYaNbHBIX 3alaHUH 5
9 KosokBuym. 9
10 TecTUpOBaHHE. 4
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 30
11 3amurTa oT4era 1o J1abopaTtopHoii padote — [TonydeHne 3MOKCHIHBIX CMOJI. 6
12 TectupoBanue 34
NTOI'O 3a TpeThio TEKYITYIO aTTECTAIMIO 40
BCEI'O 0-100

9. YuebOHo-MeTOoaAHYECKOEe H HMHPOPMALMOHHOE O0ecTiedeHHe TUCIUTLINHBI
9.1. [lepeuenb pekoOMeHIyeMO InTepaTypsbl npeacTasiieH B [lpunoxenun 2.
9.2. CoBpemeHHble npodeccuoHanbHble 0a3bl JTaHHBIX U MH(QOPMAIMOHHBIE CIPAaBOYHbIE

CUCTEMBL:

- DnekTpoHHBIM  Karanor/ DnekrpoHHas Oubmmoreka TUY; TUY, BUK;
http://webirbis.tsogu.ru/

- OBC m3nparenscrBa «Jlane»; OO0 «M3narensctso JIAHDbx»; http://e.lanbook.com

- Haywynas oanmextponnas Oubmmoreka ELIBRARY.RU; OOO «PYHOby;
http://www.elibrary.ru

- OBC «IPRbooks»; OO0 Komnanus «Aii [Tu p Menua»; www.iprbookshop.ru

- OBC «KoncynpsranT cryaenta»; OO0 «[lomutexpecypey»; www.studentlibrary.ru

- DBC «Opaiit»; 000 «DrekrponHoe m3nateascto KOPANTY; www.biblio-online.ru

- OBC «Book.ru»; 000 «KuoPyc meauay; https://www.book.ru/

9.3. JlutieH3MOHHOE U CBOOOJHO pacHpoOCTpaHseMoe MporpaMMHOe oOecrieueHue, B T.4.

OTECYCCTBCHHOI'O HpOI/ISBOHCTBaZ
— Microsoft Office Professional Plus;
— Windows 8.

10. ObGecnnie4yeHHOCTh MaTePHAIBLHO-TEXHHYECKUX ycaoBuii peanuzauun OINOII BO
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1/

HaunmeHoBaHune y4eOHBIX
IIPEIMETOB, KypCOB, UCIUIIINH
(Mozysei), IPaKTUKH, UHBIX
BUJIOB y4eOHOII TesATeNbHOCTH,
IIPeyCMOTPEHHBIX YIEOHBIM
IUIAHOM 00pa30BaTeNIbHOM
IIPOrPaMMBI

HaumeHoBaHMe OMEIIEHUH IS TPOBEACHHS BCEX
BHJIOB Y4EOHOI ACSTENBHOCTH, IPELYyCMOTPEHHOM
y4eOHBIM IUTAHOM, B TOM YHCIIC TIOMELICHUS IS
CaMOCTOSATEIbHON paboThI, C YKa3aHUEM MepeyuHs
OCHOBHOTO 000pY10BaHHS, Y4e€OHO- HATJISAHBIX
rnocooui

Anpec (MECTONOJIOKEHUE) TIOMEICHUH 1J1st
MIPOBEICHHS BCEX BUJIOB y4eOHOU
JEATEILHOCTHU, IPETYCMOTPEHHOH yueOHbIM

IUTaHOM (B Cily4ae peajn3aliiu
00pa3oBaTeIbHON IPOrPaMMBI B CETEBOU
(opMe OMOTHUTENBHO YKa3bIBACTCS
HaMMEHOBAaHHE OPraHHU3aLUH, C KOTOPOi
3aKJIFOYEH JIOTOBOP)

HaHOMamepuaJlbl HA
nOJZMM@pHOlZ OCHO6€

ﬂeKMMOHHbZe 3aHaAmus.

VYueOHast ayTUTOpHs AJIsl IPOBECHUS
3aHATHH JIEKIIMOHHOTO TUIA; TPYIIIOBBIX U
WHIUBHUIYaIbHBIX KOHCYIBTALHNH; TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOTHOH aTTeCTallnu

OcHnawennocms.

Y4eOHas MeOemb: CTOMBI, CTYIbs, OCKa
ayauropHas. Komneiotep B komruiekTe — 1
HIT., IpOeKTop — 1 wT., 3kpax — | mr.,
KoJIOHKa -2 T.BuaeomarantodoH -1 mwr.,
BUJcOKamepa -1 mrT.

625039, TromeHcKkas 001aCTh,
r.Tromenn, yi. MensHukaiite, 72,
ayn. 435.

Jlabopamopuvie 3anamus:
VYueOHast ay JUTOpHs JJIsl IPOBECHUS
3aHATUH CEMUHAPCKOro TUIA
(;1abopaTopHbIe 3aHATHS); TPYIIIOBBIX U
WHIIUBHUYAJIbHBIX KOHCYJBTALUI; TEKYILETo
KOHTPOJISL ¥ IPOMEKYTOYHOH aTTecTalnu
OchawerHoCmb:

VY4ebHast MeOeIb: CTOMIbI, CTYJIBS, OCKa
ayIAUTOPHAsL.

Moiika - 2 mT., BEITSDKHO#H mikad - 7 mr.,
ctox 1al. - 2 mr., TabypeT - 12 mrT., mKad
JUTSL PEAKTUBOB - 2 IIIT., Y CTAHOBKA
TUTPOBaJIbHAA - § IIT., DKpaH
SkreenMediaManual 213*213 MW
HacTeHHbIH - 1 wrt., Pedpakromerp UPD-
45b2M c noacsetkoii u non. llkanoi - 2
WT., DJeKTpoIunTKa 3nara- 114t - 15 wr.,
Becrr anekrponnsie OHAUS PA213 - 1 mr.,
xad cymwmsaeri IC-80-01CITY - 2 mr.,
W3mepurens TeMIepaTyphl U BIaXKHOCTH
CENTER370 - 2 mwrr., pH-MeTp xapMaHHEIH
pHep4 (1...14pH; 0+60rpamx) Waterprof

625039, TromeHcKast 00J1acTh,
r.Tromenp, yin. MensHukaiite, 72,
ayn. 430.

Family mox. HI98127 - 1 .

11. Metoanuyeckue yKkazaHusi

11.1. Memoouueckue ykazanus no no020moeKe K 1adopamopHvim 3aHAMUAM.
HanomartepuaJbl Ha OJTMMEPHOI OCHOBE. METOIUUECKUE YKa3aHUS 110 Ta0OpaTOPHBIM
pabotam st oOydarommxcs crenuanbHoctd 28.03.03 "Hamomatepuansl" / TUY ; coct. JL.
W. Kotnosga. - Tromens : TNV, 2023. - 47 c. - DnextponHas oubnuoreka TUY. - bubnuorp.: c. 43.
- ~b. 1. - Teker : anexTpoHHsid. Peskum gocryna:



11.2. Memoouueckue ykazanus no op2anu3auyuu camocmoameabHou padomeol.
IMommMepbl: METOAMYECKHE YKa3aHUSA MO AUCHUILUIMHE "XuUMHUS" K CaMOCTOSITEIbHOU

paboTte crymeHToOB, oOywarommxcs o HampaieHwsM 131000 - "HedrerazoBoe pgemo" /
ToM[HI'Y ; coct.: JI. 1. AunpuanoBa, A. I1. ITnesa, JI. H. Makaposa. - Ttomens : TroMm['HI'Y,
2015. - 18 c. : HIL. - Pexum JaocTyna: http://elib.tyuiu.ru/wp-

content/uploads/2015/07/Andrianova.pdf

Cnusak JI. B., Illenuna H. E. ®u3nko-XxuMHUUYECKHE OCHOBBI ITPOLIECCOB MUKPO- U
HAHOTEXHOJIOTUH [ DNEeKTPOHHBIN pecypc]: yueO. mocodue: B 2 u. / JI. B. CnuBak, H. E. llenuna;
[Tepm. roc. Hatl. uccnen. yH-T. — OnekTpoH. nad. — [lepmb, 2018. — Y. 1. — 34,5 M6; 202 c. —
Pexxum noctyna: http://www.psu.ru/files/docs/ science/books/uchebnie-posobiya/fiziko-
khimiceskie-osnovy-processovmicro-i-nanotehnologii.pdf.
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[Tpunoxenue 1
I[Inanupyemble pe3ybTaThl 00y4eHHs 1J1s1 GOPMHUPOBAHUSA KOMIIETEHIMU U KPUTEPHH UX OLleHUBAHUS

Hucnuninzaa — HaHomarepuassl Ha OJIMMEPHON OCHOBE
Kog, manpasnenne moarorosku — 28.03.03 Hanomarepuamnst
Hanpasnennocts (npoduns): Hanomarepuanst



KOZ[ 1 HAaUMCHOBAHHEC

KOI[ 1 HANMCHOBAHUEC

Kon Kputepuu oneHuUBaHMS pe3ybTaTOB 00ydYEeHUS
HHANKATOpPa JOCTHKCHHS pe3ynbTata 00y4eHuUs o
KOMIICTCHIIUN
KOMIIETEHI[IH JUCLUIIINHE 1-2 3 4 5
3HaTh: 31 OCHOBHBIC IOHATUS U JlemoncTpupyer
JleMOHCTpHpYeT JOCTATOYHBIC
HPHHIMIIBI TOTYYCHUS . HCYepIbIBaIONINE 3HAHUA
JleMOHCTpUpYET ~ OTAC/IbHBIC | 3HAHUS XHUMHYECKHX CBOMHCTB .
HOJIMMEPHBIX OCHOB . XUMUYECKUX CBOMHCTB
He 3HaeT XUMHYECKOH | 3HaHHS HOMEHKJIATYpsl M | HaHOMAaTEpHaJIOB Ha
HAaHOMAaTepUaIoB o HAHOMATepUaJIoB Ha
TePMUHOJIOTHH, HE  3HaeT | KIacCH(HKAIUH MIOJINMEPHON OCHOBE, METOJIOB o
HOJIMMEPHO# OCHOBE,
HPHHIUIBI CTPOCHNUS BEILIECTB | HaHOMAaTepHaJoB Ha | U CPENCTB  XMMHYECKOrO
. METO/I0B u CpencTB
MIOJTUMEPHON OCHOBE HCCIICIOBAHHS BEIIECTB M HX
o XHMHYECKOTO  HCCIIETOBAHUS
IPEeBPAICHUH .
VK-1.3. Hcnons3syer BEILIECTB M HX IpeBpalleHuil
VK-1 METO/IMKH CHCTEMHOTO OAX0Ja | yMeTh. YMeTb: Y1 IpHMEHSTh
IIPHU PEIICHHH [T0CTaBIEHHBIX NONlydeHHble  3HAHUA 1A | 3aTpydHseTcs B IOHCKE | MOXKET BBIIOIHUTH OTACNBHBIE | yMeeT HaWTH HY)XHYIO | yMmeeT CHCTEMaTH3UPOBATh
3a1a4 peILICHUS] PAKTUYECKUX 3ajad, | uHdoOpMauum Ui perieHus | (parMeHTb CHCTEMHOIl | MH(OpMaLMIO JUIL pEIIeHHs | MOJMYYCHHYIO HMH(OpMALHUIO B
HAXOJUThb ¥ AaHAIM3UPOBATH | MOCTAaBIEHHBIX 3a]ad paboThI 3a/1a9u C)KaTble CPOKHU
HEOOXOIMMYI0 HH(OpMALHIO.
Bianers: B1 OCHOBHBIMH
pHeMaMH u METOfaMU | He BIIaJeeT KPUTHYSCKUM | IIPH PELICHWH IIOCTABICHHOH YBEPEHHO OpUEHTUPYETCS B
N o OpUEHTHpYyeTCs B crocobax
HCCIIEIOBAHNS CBOIICTB | aHAIM30M TONYHEHHOH | 3ajiadn MOXeT caemars pag | oo o0 (bopmarui IIOTOKe MH(OpManuy, BiajgeeT
HAaHOMATEPHAJIOB Ha | uH(oOpManuu oInboK y P HaBBIKAMHU CUCTEMHOTO TTOMCKa
HIOJIIMEPHOH OCHOBE
JIEMOHCTPHPYET
JIEMOHCTPHUPYET JOCTaTOYHbIE
JEMOHCTPUPYET  OTACIbHBIC HCYEPIIBIBAIOLIIE 3HAHMS
HE 3HAeT  CTIPYKTypy H o 3HAHUSI METOOB H CPEICTB
3Hath: 32 CTPYKTYpYy U . 3HaHUSL CTPYKTYPHI U CBOICTB METOZIOB u CpencTB
o cBOIicTBa HaHOMATEepHAJOB Ha XUMHYECKOTO  HCCIICJOBAHHS
CBOIfCTBa HAHOMATEPUAJIOB . HaHOMAaTepHaJoB Ha XAMHYECKOTO  HCCIIETOBaHUS
MIOJIUMEPHON OCHOBE o HAHOMAaTEPUAaJoB Ha
MOJIUMEPHON OCHOBE o HAHOMAaTePUaIoB Ha
HOJIMMEPHO#t .
TIOJINMEPHOH OCHOBE
ymeer AHAIM3UPOBATh
yMmeer aHaIU3UPOBATh o
HE yMeeT MPOTHO3HPOBAThH M CTPYKTYpY u cBoiicTBa | ymeeT 6e30m1b04HO
YMmers: Y2 NpOrHO3MpOBaTh M CTPYKTYpY u CBOICTBA
TIKC-1.2. IIporuo3upyer M CTPYKTYPY u CBOICTBA HaHOMaTepHaJIoB Ha | aHaJIM3UPOBaTh CTPYKTYpy H
. CTPYKTYpHI " CBOWCTBa HaHOMAaTepHaloB Ha o .
CTPYKTYpY U CBOICTBa HaHOMAaTePHAJIOB Ha . HOJIMMEPHO#T OCHOBE , | cBoiicTBa HaHOMaTepHaNOB Ha
HAaHOMATEPHaJIOB, OCHOBBIBAsICH . MOJTUMEpPHOU OCHOBE , o
[KC-1. HaHOMaTEPHAJIOB, OCHOBBIBAsICH MOJIMMEPHOIT OCHOBE, co0Io1aTh MepBl | MOJIUMEPHON OCHOBE s
Ha COBPEMEHHBIX co0II0aTh MepbI
Ha COBPEMEHHBIX co0monaTh MepbI Oe3omacHocTH mpu padore c | coOmomaTh MepbI
MIPE/CTaBICHUAX O Pa3MepHO- GesomacHocTH TIpu pabote ¢
MIPEACTAaBICHHUSX O Oe3omacHocTH Tpu padore ¢ XMUMHYECKUMH  peaKkTHBaMH, | Oe3omacHOCTH mnpu paboTe ¢
3aBHCHMBIX (dexTax XUMHYECKUMH  PEaKTHBaMH,
pa3MepHO3aBUCHMBIX 3(dexTax XUMHYECKUMH PEaKTHBaAMH JIONMyCKast ~ HE3HAYNTENbHbIC | XUMHYECKUMH PEaKTHBAMH,
JOITyCKast PsiJI OLMIHOOK
HETOYHOCTH
Brnaners: B2 HaBblkamu BJIAJICCT HaBBIKAMHU | BIIaJeeT HaBBIKAMHU | BIIaJeeT aBBIKaMH
TPOTHO3HPOBAHMNS CTPYKTYPHI H | o Brazeer HABBIKAMU | 03MPOBAHAA CTPYKTYPHl | MPOTHOSHPOBAHHA CTPYKTYDEI | TIPOTHOSHPOBAHHA CTPYKTYpHI
por p TPYKTYp TPOTHO3MPOBAHWS CTPYKTYDEI POrHO3Hp TPYKTYp POTHOSHD TPYKTYP. POTHOSHp TPYKTYp
CBOHCTBA HAHOMATEPHAJIOB, N U CBOHCTB HAaHOMAaTEpHAIOB, | H CBOWCTB HAHOMATEPHAIOB, | M CBOWCTB HAHOMAaTEPHAJIOB,
U CBOHCTB HAaHOMAaTEpHAJIOB,
OCHOBBIBASICh HAa COBPEMECHHBIX TIPOBEACHHS XUMHYECKOTrO | MPOBEACHUS XUMHYECKOTO | MPOBEICHUS XUMHYECKOTO
TIPOBEACHHS XUMHYECKOTO
HPECTABICHHUAX O Pa3MEPHO- PKCICDUMEHTA 9KCIEPHMEHTa, JOIyCKasi psif | SKCICPUMEHTa, JIONMyCKast | SKCIEPUMEHTa, HE JOIycKas
3aBHUCHUMBIX 3 peKxTax P OLIHO0K HE3HAYHTENbHbIE HETOYHOCTH ook
TIKC-2.2. Beibupaer 0OCHOBHBIE 3HAET THUIBI HAHOMATEepHAaJIbI
HE 3HACT OCHOBHBIX THIIOB | 3HAHHS [0 HaHOMaTepHaIaM . JIEMOHCTPHPYET riaybokue
IKC-2. THUIIBI HAHOMATEPUAJIOB 1 3Hath: 33 OCHOBHBIC THIIBI Ha  TOJMMEPHOH  OCHOBE,

HAHOCHCTEM C YUETOM
TpeOOBaHUN TEXHOIOTHYHOCTH,

HaHOMaTEepHajaoOB U HAHOCUCTEM

HaHOMAaTepHaloB Ha
MOJIMMEPHON OCHOBE

Ha  TIOJIMMEPHOH  OCHOBE
OTPBIBOYHBI, HE CHCTEMHBI

3aTpyHSETCS B
HE3HAYUTENbHbIX BOIIPOCAX

3HAHUANO HaHOMATEPHAIOB Ha
MOJIMMEPHOH OCHOBE
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OKOHOMHUYHOCTH, HAAC)KHOCTH U

Ymets: Y3 BBIOHpATh OCHOBHBIE

HE CIIOCOOEH CaMOCTOATEIbHO

CIIOCOOEH € MOJICKa3KaMH

CIOCOOEH CaMOCTOSATEIBHO

B BOIPOCAx BBIOOpA
JIOJITOBEYHOCTH THIBI ~ HAHOMATEPUANOB M | BHIOpaTh HAHOMAaTepuaibl C | BbIOpaTh HAHOMATEPUANBl C HAHOMATCDHATOB a BHIOpaTh HAHOMATEPUANBl C
HAHOCHCTEM c y4eToM | y4eToM TpeOOBaHUH | yd4eToM TpeOoBaHU pH y4eToM TpeOoBaHUMH
o MOJINMEPHOH OCHOBE MOXET
TpeOGOBaHUI TEXHOJIOTMYHOCTH, | TEXHOJIOTHYHOCTH, TEXHOJIOTHYHOCTH, TEXHOJIOTHYHOCTH,
COBEPIIMTh HE3HAYUTCIIbHBIC
OKOHOMHYHOCTH, HAISKHOCTH H | SKOHOMHYHOCTH, HAJCKHOCTH | OKOHOMHHHOCTH, HAASKHOCTH | o SKOHOMUYHOCTH, HaJEKHOCTH
JIOJITOBEYHOCTH 1 JTOJITOBEYHOCTH 1 JIOJITOBEYHOCTH 1 JOJITOBEYHOCTU
HAaBBIK BBIOOpA OCHOBHBIX
HE BJIaJICT HaBbIKAMH BBIOOpA | HaBBIK  BBIOOpa  OCHOBHBIX BJIAJICCT HABBIKAMU BbIOOpA
Bragers B3 HaBbikamu BbIOOpa TUIOB  HAaHOMATEPUAJIOB U
OCHOBHBIX TUIIOB | TUIIOB HAHOMATEPHAOB U OCHOBHBIX THUIIOB
OCHOBHBIX THUIIOB HAHOCHCTEM c y4eToM
HaHOMATEePHAIIOB U | HaHOCHCTEM c y4eToM N HAHOMAaTepUaIoB u
HAHOMATEPHAJIOB U HAHOCHCTEM o TpeGoBaHUI
. | HaHOCHCTEM c y4eToM | TpeOoBaHHMit HAaHOCHCTEM c y4eToM
c y4eToM TpeGoBaHU N TEXHOJIOTMYHOCTH, .
TpeOoBaHUi TEXHOJIOTHYHOCTH, TpeOoBaHUH
TEXHOJIOTHYHOCTH, OKOHOMUYHOCTH, HAJSKHOCTU
TEXHOJIOTHYHOCTH, 9KOHOMHUYHOCTH, HAJSKHOCTU TEXHOJIOTHIHOCTH,
9KOHOMHYHOCTH, HaJI)KHOCTH U n JI0JITOBEYHOCTH
9KOHOMUYHOCTH, HAJEXKHOCTH | H JIOJITOBEYHOCTH SKOHOMUYHOCTH, HaJEeKHOCTH
JIOJITOBEYHOCTH copmupoBas, HO TpedyeTcs
1 JIOJITOBEYHOCTH c(hopMUpPOBaH YACTUIHO 1 JJOJITOBEYHOCTU
KOPPEKTHPOBKA
HE 3HAaeT  MEXaHHYECKHE | 3HaeT (usuyeckre, | XOpOLIO 3HAET MEXaHHYECKHE
3HaTh 34 MEXaHUYECKHEe . JIEMOHCTPHUPYET rirybokue
¢u3nueckue, XHMHYECKHE ¥ | XUMHYECKHE CBOMiCTBa | (M3MUECKUE, XHMHYECKHE U o
¢m3nueckye, XUMHYECKHE | o . 3HaHMSA CBOWCTB
o apyrue CBOIicTBa | HaHOMaTepHAJIOB Ha | Apyrue cBoiicTBa
Jpyrue CBOJCTBA . HaHOMAaTePHAJIOB Ha
HaHOMAaTepHaJIOB Ha | MOJIMMEpPHOM OCHOBE, | HaHOMAaTEpHAIIOB Ha o
HAHOMATEPHAJIOB 1 HAHOCHCTEM . o HOJIMMEPHOI OCHOBE
MIOJTIUMEPHOH OCHOBE JIOITyCKasi HETOYHOCTH TIOJIIMEPHON OCHOBE
IIKC-3.1. Ompenensier Vers: va P — crocobeH OIIPEeNeNAT | CIIOCOOeH OIIPEeNeNATh | CaMOCTOSATENHEHO criocobeH
MeXaHHYeCKUe ¢usnyeckue, MOXAHNUCCKIE (bnimecxne MeXaHH4YecKHe  (H3UYECKUe, | MEXaHMYeCKHe  (U3MYECKME, | ONPENeNsTh  MEXaHHYECKHE
XHMHYECKHE U IPYTHe CBOWCTBA . | He crocoOeH CaMOCTOSTENBHO | XHMHYECKHE u IpyTHE | XHUMHYECKHe u npyrue | ¢u3nueckue, XHMHYECKHE H
TIKC-3. XUMHYECKHE M JIpyrue CBOiicTBa . . o
HAHOMATEPUAaJIOB M HAHOCUCTEM, BBITIOJIHATB HCCJIEOBaHUE cBoiicTBa HAaHOMAaTEpHAIOB | CBOWCTBA  HAHOMATEPHAIOB | ApYrHe cBoiicTBa
HAHOMATEPUAIOB M HAHOCHCTEM, . .
YUUTBIBAS BIIUSIHUC Ha co 3HAYUTEIBHON | C HE3HAYUTEIbHON | HaHOMATepHaloB,  YYMThIBas
YYHTBIBasI BIIMSHUE HA SKOJIOTHIO o o
9KOJIOTUIO KOPPEKTHPOBKOH H3BHE KOPPEKTHPOBKOH BIIMSIHYE Ha 9KIJIOTUIO
Brnaners: B4 HaBbIKaMU .
HE BIIaJeeT HaBbIKAMHU N HAaBBIK  M3y4YEHHUS CBOMCTB .
OIpeIeNeHHs MEXaHUYECKUX HAaBBIK ~ M3Y4YCHHS CBOMCTB HaBBIK  HM3y4CHHs  CBOMHCTB
OIPEICNCHNST MEXaHHYECKUX HaHOMAaTEPHAIIOB Ha
(U3MUECKNX, XUMHYECKHX U HaHOMAaTepHaJIoB Ha . HaHOMAaTepUaJoB Ha
o (U3NYECKUX, XUMHUYECKUX | . TIOJIIMEPHOH OCHOBE .
JIPYTUX CBOKCTB HAHOMATEPHAIIOB N MIOJTUMEpPHON OCHOBE TIOJIIMEPHOH OCHOBE
JpYruX CBOHCTB copmupoBas, HO TpedyeTcs
u HAHOCHCTEM, YUHTBIBas c(hopMHUPOBaH YACTHYHO copmupoBan
HaHOMAaTepHaJIOB KOPPEKTHPOBKa

BJINAHWEC HA OKOJIOTHIO
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KAPTA
o0ecrne4yeHHOCTH JUCHMILUIMHBI Y4e0OHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Jucuunnmna — Hanomarepuaibsl Ha MOJMMEPHON OCHOBE
Kona, nanpasnenue noarorosku — 28.03.03 Hanomartepuanst
Hanpasiennocts (mpoduiib): «Hanomatepuaibi»

[Tpunoxxenue 2

Ne i/t

HasBanue yueOHOrO0, yueOHO-
METOJIMYECKOTO M3/IaHHUs, aBTOP,U31aTeIIbCTBO,
BH/J| U3/1aHUS, TOJl U3JIAHUS

Kommaec
TBO
3K3EMILIT
SIPOB B
BUK

KonTunrent
oOyyJarormuxcs,
HCTIOJIB3YIOMINX

YKa3aHHYIO

JIUTEPATYPY

OG6ecnedeHHOCTD
o0yJaronmxcs
JIUTEPaTypOH,

%

Hanwane
3JIEKTPOHHOTO
BapuaHTa B
2BC

(+)

MawmonToB, Bnagumup
AnekcaipoBu4

HanesxxHocTh M 0€30MaCHOCTH TPH
TIPOU3BOACTBE u
MIPUMEHEHUH TIOJTMMEPHBIX KOMITO3HUIIHO
HHBIX MaTepHalioB : ydyeOHoe mocobue /
B. A. Mawmonros, E. C. Hukonuna. -
Mockaa: MocKkOBCKUH
FOCYIIapCTBeHHBIP'I YHI/IBCpCI/ITeT NMCHU
M.B. Jlomonocosa, 2014. - 128 c. - ObC
"IPR BOOKS".

OP

30

100

CemuukoB, IOpuii /lenucoBuy
BBC}ICHI/IG B XHMHUIO IOJHMMEPOB
yaebHoe mocobue / 0. /1. Cemunkos, C.
®. Xunenos, C. JI. 3aiiues. - 2-¢ u3m.,
ctep. - Cankr-IletepOypr : Jlans, 2021. -
224 c. - URL:
https://e.lanbook.com/book/168437
- Pexum pocryna: s aBToOp.
nonp3oBateneit. - ObC "Jlanp".

OP

30

100

KynesHes, Banepuit
Huxonaepuu

Xumust ¥ (QU3MKa MOJUMEPOB
yuebHoe mocodue / B. H. Kynesnes, B.
A. llepmnes. - 3-e u3a., ucmnp. - CaHkT-
[etepOypr : Jlans, 2021. - 368 ¢. - URL:
https://e.lanbook.com/book/168696.

- Pexum pgoctynma: s aBTOp.

noab3oBarenen. - ObC "Jlanp".

OP

30

100

OP — oanexkTpoHHBIM pecypc Ans

aBTOP.

HOJIb30BaTeNel  JIOCTYIIEH —4epes
KaTajor/JnektponHyto 6ubmmorexy TUY http://webirbis.tsogu.ru/

ONeKTPOHHBIN
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