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®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'US U ®U3NKO-XUMHUUYECKHUE CBOMCTBA

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
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eIMHUIAX:
Yacos (Bcero) mo yueoHoM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 7 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 7 cemecTp - 16 4acos;
JladopaTopHbie padoThI 7 cemecTp - 16 yacos;
KoncyabTanuu 7 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 7 cemecTp - 113,5 yacos;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHnas padora
Acce
JlaGopaTopnasi pabora
Pedepar
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 7 cemectp - 0,5 yaca;
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Heanb ocBoeHUs1 TUCHUIUIMHBL: [[epi0 OCBOCHUS JUCIUTUIMHBI SBIISETCS (OpMUpPOBAHNE 3HAHUNA
M0 KJIACCU(UKAIIMU, HA3HAYCHHUIO U TIPUMEHEHUIO PAANOMAaTEPHUaIOB U PaMOKOMIOHEHTOB. [loHnManHme
(GU3MYECKOW CYNTHOCTH TIPOILIECCOB, IMPOTEKAIOMUX B IMPOBOJAHMKOBBIX, IOJTYIPOBOJIHUKOBBIX,
JIUAJICKTPUYECKUX W MAarHUTHBIX MaTepuajax B pPa3UYHBIX YCJIOBHUSX OJKciulyatanuu. W3yuenue
OCHOBHBIX AJICKTPO(PU3NYECKUX, ONTHUYECKHX, MaTepuaynoB. M3yueHue (PHU3NYECKUX MPOLECCOB U
SIBJICHUH, MPOTEKAIOIINX B pagroMarepraiax U paguoKOMIOHEHTaxX

3agaun QU CHMILINHBI

- Pa3JIMYHLIC KJIACChI MATCPUAJIOB, UCIIOJIB3YCMbBIX B 3JICKTPOHUKE M HAHOSJICKTPOHHUKE.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-3 Cniocoben
y4acTBOBaTh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N/1-1nk-3 3HaeT 6a30BbIC
TEXHOJOTHYECKHE MPOLIECCHI
H3TOTOBJICHUS MaTCPpUAJIOB
AJIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HaThb.
- OCHOBHBIC MCTOJBI ITOJIYYCHUA
HaHOYaCTHII U IIJICHOK MaTCpUaJIOB.

YMETh:
- POCKTHPOBATH MPOIIECC TOTyICHUS
HAHOOOBEKTA.

ITK-3 Crocoben
y4acTBOBATh B TIPOBEACHHUH
TEXHOJOTMYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepUaIOB IEKTPOHHON
TEXHHUKHU, MHKPO- H

NJ-2nk-3 3HaeT 06 Gpusmnko-
XUMHYECKHX OCHOBax 9
TEXHOJOTHYECKHX IIPOIIECCOB
W3TOTOBJICHHSI MAaTEPHAIIOB
AJIEKTPOHHON TEXHUKH, MUKPO-
¥ HAaHODJICKTPOHUKHU

3HaThb.
- YCJIOBUA U3IOTOBJICHHUSA U TCCTUPOBAHUA
MaTCpraJIOB HAHOSJICKTPOHUKHU;.

YMETB:
- BBIOMPATh TEXHOJIOIMYECKHE MTPOLECCHI

HaHOBJIeKTpOHI/IKI/I HN3TOTOBJICHUA MaTepI/IaJ'[OB JJIA
HAHODJICKTPOHUKH;.
[1K-4 Criocoben 3HATh:

y4acCTBOBAaTh B
MIPOEKTUPOBAHUU
MHTETPAJIbHBIX CXEM

NJI-2nix-4 lemoncTpupyer
3HAHHUE COOTBETCTBHS
TEXHOJIOTUH ITPOU3BO/ICTBA U
nporecca NpOeKTHPOBAHUS
UHTETrPAJIbHBIX CXEM

- (pu3uveCcKyr0 OCHOBY M METOIOJIOTHIO
METOJIOB aHaAIN3a HAHOOOBEKTOB U
HaHOMaTEPHUAaJIOB.

YMETh:

- OTIpe/IeISITh HAOOp METOIOB aHAJIM3a JIS
KOHTPOJISI TEXHOJIOTHYECKOTO Mpoliecca
MOJTY4eHUS] HAHOOOBEKTOB.

[TK-8 criocoben
OCYILECTBIISAITh
OpTaHu3aIIo ’
pOBe/IeHNUE
9KCIIEPUMEHTAIIBHBIX PadoT
10 0TpabOTKe U BHEJIPEHUIO
HOBBIX MaTe€pHaJIoB,
TEXHOJIOTUYECKUX
MIPOIIECCOB U 00OPYIOBAHMS
MPOM3BOJICTBA U3JIEIUN
MHUKPODJIEKTPOHUKH

NJ-2nk-8 MHCTpYKTaX)K
UCIIOJIHUTEIIEH
HKCIIEPUMEHTAJIbHBIX paboT B
00J1acTH IPOU3BOCTBA
W3J1eNIMIA MAKPOJIEKTPOHUKHU

3HATH:
- OCHOBHBIE METOJIbI aHAJIN3A
HAHOOOBEKTOB.

YMETB:
- OIpEeNeNsITh HaOOp aHAIM30B IS
KOHKPETHOT'O HAaHOOOBEKTA.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

[1K-8 cnocoben
OCYILECTBIISITh
OpTraHu3aIMIo0 1
NPOBE/ICHUE
AKCIIEPUMEHTAJIbHBIX padOT
10 0TpabOTKE U BHEIPECHUIO
HOBBIX MaTe€pHaJIOB,
TEXHOJIOTUIECKUX
MPOIIECCOB U 000PYAOBAHUS
MIPOM3BOJICTBA U3ICITUN

N/I-3nk-8 @opmupoBanue
3asBOK Ha MpHOOpeTeHne
MaTepuaioB U
KOMIUIEKTYIOIIUX IS
MPOU3BOACTBA U3IEITUN
MUKPO3JIEKTPOHUKU

3HATH:
- OCHOBHBIE METO/IbI UCCJICIOBAHUS
COCTaBa U CTPYKTYPhl MaTEPHAJIOB;.

YMETh:
- 060cHOBaTh (P PEKT UCIIOTH30BAHUS
HAHOMAaTEPHAJIOB.

MUKPOIJIEKTPOHUKU
I1K-8 criocoben N/1-4nk-s PazpaboTtka 3HATh.

OCYIIIECTBIIATH PEKOMEHIAIHIA 110 - pusnueckue 3 GheKThl B3aUMOJICHCTBUS
OpraHH3aIHIO U KOPPEKTUPOBKE U Pa3IMYHBIX TUTIOB M3JIYYCHUS U MaTCPHUU;.
MIPOBE/ICHHE ONITHMH3AINH [TAPAMETPOB U

SKCTIIEPUMECHTAIBHBIX Pa0OT | PEKUMOB TEXHOJIOTHYECKUX YMETB.

10 0TpabOTKe U BHEIPEHUIO | MPOIECCOB MPOU3BOICTBA - INIaHUPOBATh JACATCIBHOCTD B

HOBBIX MaTE€pHaJOB, U3JIeNIUHA MUKPOAJICKTPOHUKHU nabopartopuu.

TEXHOJIOTHIECKHIX

MPOLIECCOB U 000PYAOBAHUS

MIPOU3BOACTBA U3AECITUI

MUKPO3JIEKTPOHUKU

[IK-8 criocoben N/1-6rk-8 AHAIU3 BIMSHHS 3HaTh:

OCYLIECTBIIATh [apaMeTPOB U PEKUMOB - IIKaJIbl KOHLEHTPAIUH BEIIECTB.
OpraHU3aIMIo U TEXHOJIOTHYECKUX OTeparui

IIPOBEJICHUE MIPOU3BOACTBA U3IEITUI YMCTb!

9KCIIEPUMEHTAIBHBIX padoT
10 0TpabOTKe U BHEJIPEHUIO
HOBBIX MaTe€pHaJIOB,
TEXHOJIOTUYECKUX
MIPOIIECCOB U 00OPYIOBAHUS
IIPOU3BOJICTBA U3AEINN

MUKPODJIEKTPOHUKH Ha
napaMeTpsl Ka4ecTBa OMBITHBIX
00pa3IoB U3AEHI
MUKPO3JIEKTPOHUKU

- IPUMEHSATh (PU3HUECKUE 3aKOHBI U
MAaTEMAaTUUYCCKHUEC METOAbI IJIA pCIICHUSA
3aj]1a4 TEOPETHUUECKOTO U TPUKJIIATHOTO
XapakTepa;.

MUKPODJIEKTPOHUKH

ITK-8 cnocoben N/T-9rk-8 KonTpous u 3HATh:

OCYILECTBIIATH TIpOBEJICHIE M3MEPEHHi - OCHOBBI (PU3UKO-MEXAHUKH.
OpTaHHU3aIHI0 U BBIXOJHBIX ITApaMETPOB

MIPOBEJCHNUE W3JICIIHI Ha Ka)KJIOM YMETBb!

9KCIEPUMEHTAIBHBIX PadOT
10 OTPabOTKE U BHEJPEHHUIO
HOBBIX MaTepHaJIOB,
TEXHOJIOTHIECKUX
IPOIIECCOB U 000PYIOBAHUS
MPOU3BOACTBA U3JAECTUN

TEXHOJIOTHYECKOM JTaIle
MPOU3BOACTBA U3JAEITUN
MHUKPO3JIEKTPOHUKHU

- UCTIOJIb30BAaTh MaT€MaTU4YCCKUEC MOACIIN
JJId OMIPEACIICHUA CBOICTB MaTCpHraIoB;.

MUKPOIJIEKTPOHUKU
IIK-8 ciocoben N-10mk-s [Tpoenenue 3HATh:
OCYILECTBIATH KOHTPOJIbHO-U3MEPUTENbHBIX - OCHOBHbIE (POPMYIHPOBKH 3aKOHOB

TCPMOAWUHAMHUKU CIUIOIIHLBIX CPCH;.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OpraHHU3aIHI0 U
poBe/IeHNUE
9KCIIEPUMEHTAIBHBIX PadoT
1o 0TpabOTKe U BHEIPEHUIO
HOBBIX MaTE€pPHAJIOB,
TEXHOJIOTUIECKUX
MPOLIECCOB U 000PYAOBAHUS
MIPOU3BOACTBA U3AEITUI
MUKPO3JIEKTPOHUKU

MEpOIPHUATHI U UCTIBITAHUI
MaKETOB ¥ OIBITHBIX 00pa3IoB
U3JIeTHIA MUKPODJIEKTPOHUKH

YMETh:
- HCTIOJIL30BaTh (u3nueckue dPGeKThl I
UCCIIC/IOBAHMSI CBOMCTB MaTEpPHAJIOB;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITIPOTPAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHAIBHOW 00pa3oBaTeNbHOM IMpOrpaMMme
Hanotexnonorus B snektponuke (panee — OIIOIT), nanpaBnenus noarotoBku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIEE 00Opa3oBaHue - OakataBpHar.

baszupyertcs Ha ypoBHE cpeHET0 0011ero 00pa3oBaHMUsl.

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Cnoco0b1 85 7 20 10 | 10 - - - - - 45 - IToozomogxa domauwinezo 3adanusn:
W3TOTOBIICHUS [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
CyOMUKpOKpHUCTAIIIYE Ha OTPabOTKY YMEHUI pelIeH s
CKUX M HAHOIIOPOIIKOB npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
11 OcHOBBHI 17 4 2 2 - - - - - 9 - BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
TEePMOJANHAMUKH "MerTo/pl aHaNM3a HAHOOOBEKTOB." MaTepuay.
CIUIOIIHBIX CPeJ. JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
1.2 | MeToabl U3TOTOBICHUS 17 4 2 2 - - - - - 9 - U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh MPHUMEpEI
MIOPOIIKOB ITOMOJIOM. BBITIOJTHEHHS OXOOHBIX 3anaHui. [IpoBepka
13 OCHOBBI KOJIJIOUAHOM 17 4 2 2 - - - - - 9 - JIOMAIIHEro 3a1aHus MPOBOJUTCS 1O
XUMUH MIPE/ICTABICHHBIM TUCEMEHHBIM paboTaMm.
1.4 Peosiorus JIUCTIEPCHBIX 17 4 2 2 - - - - - 9 - IloozomoeKka Kk npaKkmuyecKum 3aHAmMUAM:
CHCTEM. Nzydenne matepuana no pazaeny "CrnocoOb!
15 onyuenne 17 4 2 2 - - - - - 9 - W3TOTOBIICHHSI CYOMHKPOKPHCTAIUIMIECKUX U
HAHOYACTHII HaHOTOPOIIKOB" MOATOTOBKA K BBHITIOJHEHUIO
KOHJIeHCaIHeil 3aJlaHui Ha NPaKTHYECKUX 3aHATHIX

Camocmoamenbnoe uzyuenue
meopemuueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"Croco0bI U3rOTOBJIEHUS
CyOMHUKPOKPHCTAIUTHICCKUX H HAHOTIOPOIIIKOB"
Iloozomoska K KOHMPOLHOU pabome:
Uzydenune maTepuaios 1o pazaeny CrocoOsr
N3TOTOBJICHUSA Cy6MI/IKpOKpI/ICTaHHI/IquKI/IX nu
HaHOHOpOIHKOB U IIOATOTOBKA K KOHTpOJ'[BHOI\/’I
pabore

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:




[1], 1-250
[2], 1-300
[3], 4-20
[4], 1-200
[5], 4-100
[7], 30-60
[8], 1-444
[9], 20-60

[13], 4-190

[16], 1-200

MeTtoapl aHanu3a
HaHOOOBEKTOB.

59

12

35

2.1

ATOMHO CHJIOBast
MUKPOCKOTIHS
I'panynomerpuueckuit
aHaJus3.
Penrtrenoga3zonbiii
aHamu3. DICKTPOHHAS
MHKPOCKOTIHSL.

16

2.2

I'panynomerpuyeckuit
aHAJIN3.

16

2.3

PenTrenodazoBsrit
aHAJIN3.

14

2.4

DneKTpOHHAas
MHUKPOCKOTIHSI.

13

Iloozomoska domauine2o 3a0anus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"MeToabl aHaIM3a HAHOOOBEKTOB." MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATyPy U pazo0paTb IpUMepsI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Iloozomosxka K KOHmpobHOU pabome:
M3yueHune MaTepHaoB o pas3aeiny MeTo bl
aHaIM3a HAaHOOOBEKTOB. U MOATOTOBKA K
KOHTPOJIBbHOI! paboTe

ITo0zomoeKa K npAKMUYeCKUM 3AHAMUIAM:
N3ydenne matepuana no pazaeny "Metoabt
aHan3a HAaHOOOBEKTOB." MOArOTOBKA K
BEITTOJTHEHHIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATUAX

Camocmoamenbvhoe uzyuenue
meopemuueckozo mamepuana: Vizydcnue
JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
"MeToan! aHaIKM3a HAHOOOBEKTOB."

H3yuenue mamepuaios aumepanmypHvlx
UCMOYHUKOG:

[2], 300-550
[4], 200-330
[5], 5-400




[6], 4-230
[10], 4-130
[11], 4-430
[12], 4-50
[14], 30-100
[15], 1-237
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM

npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cnocobul uzeomosnenus cyoOMuKpOKPUCMALIUYECKUX U HAHONOPOUKOS

1.1. OCHOBBI TEPMOJIMHAMUKH CILTOIIHBIX CPE/I.
[TorsiTvist 00 OCHOBHBIX TEPMOJMHAMHYECKHX Mapamerpax u Qynkuusx. [IperncraBienus o
($ha30BOM PaBHOBECHH..

1.2. MeTo/1bl U3rOTOBJICHUS TOPOIIKOB TOMOJIOM.
Hcnonp30BaHue pa3InYHbIX TUIIOB MEJIBHHUIL. .

1.3. OCHOBBI KOJIJIOUTHON XUMHUH
Mertobl ToSTy4eHHsT HAHOTIOPOIIKOB OCaXIECHHEM M3 ra3oBoi (a3wl u u3 pactBopa. [Iporecch
00pa3oBaHus U POCTA YACTHII..

1.4. Peosiorust [uCrepCcHbIX CUCTEM.
OcHOBBI (PM3HKO-MEXAHHUKH JKUIKUX U KUIKOMOAOOHBIX CHCTEM. .

1.5. ITonyyenre HAaHOYACTUL KOHIEHCALUEN
[Ipunuuner oOpa3oBaHusi 3apojblmied W pocT yacTull. OCHOBBI METOIOB PACIBLIUTEIHHOM

CYIIKH.

2. Memoovl ananuza HaH000bEKMmos.

2.1. AtomHo cunoBas Mukpockonus ['panynomerpudeckuit ananus. Pentrenoda3oBslii ananus.
DNEeKTPOHHAsE MUKPOCKOIIHSI.

CkaHupyromue 30H70BbIe MPUOOPHI AJIsl UCCIEAOBAHUS U aTOMHOTO JU3aiiHa HAHOMAaTepUaJIOB
(CTM u ACM). Meroapl W amnmaparypa s KOHTPOJS U KIacCU(PUKAIMK HAHOYACTHUIL
(HaHOTIOPOILIKOB)..

2.2. I'panynomeTpruyecKuil aHalIu3.

Metonbl M anmaparypa Ui KOHTPOJIA M KJIAacCU(HMKAIMKM HaHOYACcTUI[ (HAHOMOPOIIKOB).
[TpyHIMIIBI TPaHYIOMETPUYECKOTO aHau3a. MeToabl onpenenenus pazmepa yactuil. CtaTuueckoe
cBeTopaccesiHue. JJMHaMHU4ecKoe CBETOPACCESHUE..

2.3. PentrenogazoBblii aHAIH3.
OcHoBbI $a30BOT0 U CTPYKTYPHOTO aHanu3a. Vcmonp3oBaHHEe PEHTTEHOBCKOTO U3JIyUEHUs AJIs
WCCJICIOBAHMSI CTPYKTYPBI KPUCTAIIIA. .

2.4. DneKTpOHHAsI MUKPOCKOTIIHSL.
OnekTpoHHas qudpakmus. MeToasr onpeaeneHuss MOpGOJIOTHy HaHOOOBEKTOB. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. 8 PentrenodasoBblit aHamus.;
2.7 AtomHoO cunoBast Mukpockonus ['panynomerpuueckuit ananu3. Pentrenodas3onbiii
aHaiau3. DIIEKTPOHHAsI MUKPOCKOIIHSL.
3. 5 [lonydyeHne HaHOUACTHI] KOHIEHCALIUEH;
4. 4 Peonorust IUCHEpCHBIX CUCTEM;
5. 3 OCHOBBI KOJJIOUTHON XHUMHH;
6. 2 MeToabl M3roTOBIEHUS TOPOIIKOB TOMOJIOM.



7. 1 OcHOBBI TEPMOAMHAMMKY CIUIOIIHBIX CPEL..

3.4. TeMbl 1a00paTOPHBIX padoT
1. 1. OCHOBBI pE€OJOTUM TUCTIEPCHBIX CUCTEM;
2. 2. MeTo/pl aHalIM3a TPaHyJIOMETPUUECKOTO COCTABA;
3. 4. Metoasl aHanmm3a GU3HKO-XUMHYECKUX CBOWCTB MAaTEpPUAJIOB;
4. 3. Metoapl aHanu3a (pU3NKO-MEXaHMYECKUX CBOHCTB MaTEPUAIOB.

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. OOGcyxnenme  MarepwaioB 1o  keiicam  pasgena  "CrocoObl  HM3TOTOBICHHS
CYOMHKPOKPHCTATMYECKUX U HAHOTIOPOIIIKOB"
2. OOcyxaeHre MaTepHrajoB Mo KeiicaMm paszena "MeToasl aHanu3a HAaHOOOBEKTOB. "
Texywuti konmpoas (TK)

1. KoncynpTanuu HampaBiIeHbl HAa NMOJYYCHUE MHIMBUAYAIBHOTO 3aJaHUsI JUIS BBITIOJTHEHUS
KOHTPOJIbHBIX MEpONpHUATUN o paszzneny "Crioco0b1 W3TOTOBJICHUS
CYOMHUKPOKPHUCTALTUYECKUX U HAHOTIOPOIIIKOB"

2. KoHcynbTanuu HampapieHbl Ha MOJIyY€HHE WHIAMBHYaIbHOIO 3aJaHUS JJIS BBITOJIHEHHS
KOHTPOJIBHBIX MEPONPUATHIA 10 pa3aeny "MeToabl aHann3a HAHOOOBEKTOB. "

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 €
1 | 2
3HaTh:
OCHOBHBIE€ METO/IbI TTOJIYYECHHSI HAHOYACTHUIL U TUICHOK VT-Lics + KonTponbhas pa603a/KM-1. CrpykTypa
MaTepHaJIOB YACTHII, 3aPOJIBIIICH, KPUCTAJUIOB, MJICHOK
YCIOBUS U3TOTOBJICHUS U TECTUPOBAHMS MaTEPHAIIOB VJT-2mic3 + Pedepar/KM-5. PacuetHoe 3a1anue
HAHOYJICKTPOHUKH,
(bU3MYECKYI0 OCHOBY U METOJIOJIOTHUIO METO/IOB aHAIIu3a Jlaboparopuas pabota/KM-4. Teuenue u
HAaHOOOBEKTOB M HAHOMATEPHAIIOB NI-2nk-4 + nedopMaIus KUJIKAX U KATKOTIOT00HBIX
CUCTEM
OCHOBHBIE METO/IbI aHaJTN3a HAHOOOBEKTOB Jlaboparopuas pabota/KM-4. Teuenue u
N/1-2nx-8 + nedopMaIus KUJIKAX U KATKOTIOI00HBIX
CUCTEM
OCHOBHBIE METO/Ibl UCCIIEI0BAHUSI COCTABA U CTPYKTYpPHI JlaboparopHnas padota/Km-3. I'panynomerpus
MaTepuasos; YaCTHIL, 3apsi/l MOBEPXHOCTH YACTHIL.
WJ1-3rikc-8 + Jla6opatopHas pabora/KM-4. Teuenue u
nedopMarius KUJIKUX U KAIKOTOJ00HBIX
CUCTEM
¢buznueckne >3pPeKkTs B3aUMOACHCTBUS Pa3IMUHBIX TUIIOB VT-Arcs + JlaGopatopHas pabota/Km-3. I'panynomerpus
W3JTy4eHUS] U MATCPUH; YJACTHII, 3aPsi/I MOBEPXHOCTH YACTHII.
Kbl KOHIICHTPAIHil BEIIeCTB Jlaboparopnas pabota/Km-3. I'panynomerpust
YaCTHII, 3aps]] TOBEPXHOCTH YaCTHII.
V1-6rik-8 + JlaGopatopHnas pabota/KM-4. Teuenue u
nedopmarus KUJKAX U KHIKOTIOOOHBIX
CUCTEM
OCHOBBI (PU3UKO-MEXaHUKU V-9 + Jlaboparopnas pabota/KM-4. Teuenue u
i nedopMarius KUJIKUX U KAIKOMOJ00OHBIX
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CHCTEM

OCHOBHBIC (DOPMYITHPOBKH 3aKOHOB TEPMOIMHAMHUKH

Dcce/KM-2. OCHOBBI KOJUIOUIHOU XVMHUM.

CIUIOIIHBIX Cpel; UJT-10mcs OCHOBBI TEPMOJIMHAMUKH JTUCHIEPCHBIX CUCTEM
Ymersb:
MIPOCKTHUPOBATH MPOLIECC MOTYICHUST HAHOOOBEKTa VT-Lics Occe/KM-2. OCHOBBI KOJUIOUTHOW XUMHH.
] OCHOBBI TEPMOJIUHAMHUKH JUCIIEPCHBIX CHCTEM
BBEIOMpAThH TEXHOJOTUYECKUE MPOIIECCHI H3TOTOBIICHUS Jlaboparopuas pabora/KM-4. Teuenue u
MaTepUasoB JJIsl HAHOAJIEKTPOHUKH; nedopManus KUJIKUX U KAIKOIOJ00HBIX
W/-2nxc-3 CHCTEM
Pedepar/KM-5. PacueTHoe 3amanue
oIpeeNsaTh Habop METO/10B aHaJIn3a JIsl KOHTPOJIS JlaGopatopHnas pabota/KM-4. Teuenue u
TEXHOJIOTUYECKOI0 MPoLiecca MOTyYeHHs] HAHOOOBEKTOB N-211k-4 nedopMalius KUIKUX U KUTKOMOT0OHBIX
CHCTEM
oTpeAensaTh Habop aHaTU30B /ISl KOHKPETHOTO HAHOOOBEKTa Kontponbnas pabora/KM-1. Ctpykrypa
YaCTHII, 3aPOJIBIIICH, KPUCTAIUIOB, TNICHOK
N/1-2nx-8
JlaboparopHnas pabota/Km-3. I'panynomerpust
YJaCTHII, 3apsi/i TOBEPXHOCTH YACTHII.
000cHOBaTh HPPEKT UCIOIB30BAHNS HAHOMATEPHAJIOB VT-3mcs Konrponsnas pabora/KM-1. Ctpyktypa
YaCTHII, 3aPOJIBIIIECH, KPUCTAIUIOB, TUICHOK
IUTAHUPOBATh IESATEIBHOCTD B JabopaTopun V-4 JlaGopatopHas pabota/Km-3. I'panynomerpus
YJaCTHII, 3apsi/i TOBEPXHOCTH YACTHII.
IPUMEHATH (PU3MYECKHe 3aKOHBI U MaTEMAaTHYECKHE METO/IbI JlaGopatopHas pabota/Km-3. I'panynomerpus
IUTSL pEUICHUs 33124 TEOPETHUECKOTO U TIPUKIIATHOTO YaCTHI, 3apsi/l TOBEPXHOCTH YACTHIL.
Xapakiepa, V1-6rik-8 JlaGopatopHnas pabota/KM-4. Teuenue u
nedopmarus KUJKUX U KUIKOTIOJOOHBIX
CHCTEM
HACTIOB30BAaTh MATEMATHYECKUE MOJIEIH JISI ONIPEICIICHUS Dcce/KM-2. OCHOBBI KOJUIOUIHON XUMUH.
CBOWCTB MaTEpUaJIOB,; -9k OCHOBBI TEPMOJTUHAMUKH JUCTIEPCHBIX CHCTEM
Pedepar/KM-5. PacueTHoe 3amanue
UCIO0JIb30BaTh (hu3nueckue 3QpQPeKThl sl UCCAeT0BaHUs VI/T-10mcs Pedepar/KM-5. PacueTHoe 3a1anue

CBOICTB MaTCpHaAJIOB;
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. Km-3. I'panynomMerpus yacTuil, 3apsij nopepxHoctu yactuil. (Jlaboparopnas padora)
2. KM-4. Tedyenue u nedopmanus KUIKUX U KUIKOTOT00HBIX cucTeM (JIabopaTopHas paboTta)

Dopma peanuzanuu: 3aniuTa 3aAaHUSA
1. KM-5. PacuetHoe 3ananue (Pedepar)

®Popma peanusaiuu: Ilucsmennas padora
1. KM-1. CtpykTypa 4acTHll, 3apOAbliiel, KpUCTAILUIOB, TuieHOK (KoHTponbsHas pabota)
2. KM-2. OcHOBBI KOJUTOUAHOM XUMUU. OCHOBBI TEPMOJUHAMUKH JUCIIEPCHBIX cUCTEM (Dcce)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUSA 110 JUCHUILJIMHE
Ixzamen (Cemecmp Ne7)

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. "05.25.03 - bubnuorekoBeaeHUE, OMOIMOTpadoBEICHNE M KHUTOBEACHHIE: COOPHUK TTPOTpaMM
OCHOBHOM NpodeccuoHanbHOM 00pa30BaTeIbHOM MPOrpaMMBbl ITOCIEBY30BCKOTO
npodeccuoHalibHOTO 00pa3oBanus (acupantypa)", U3narensctBo: "KemepoBckuit
roCyJapCTBEHHbIN yHUBEpcUTET KyabTypbl 1 uckycctB (KemI'YKU)", Kemeposo, 2012 - (286 c.)
https://biblioclub.ru/index.php?page=book&id=273808;

2. Bect, A. Xumus tBepaoro tena. Teopus u npunoxkenus. Y.1 : nmep. ¢ anrn. / A. Bect ; pen. 1O.
. TperbsikoB . — M. : Mup, 1988 . — 555 c.;

3."09.00.01 — OnToMNOTHS ¥ TEOpUS MO3HAHUSA: COOPHUK MPOTrPaMM OCHOBHOM MpodecCHOHaIbHON
obpasoBarenbHol porpammel”, M3narensctBo: "KemI K", Kemeposo, 2012 - (304 c.)
http://e.lanbook.com/books/element.php?pll_id=45877,;

4. Becrt, A. Xumus tBepaoro tena. Teopus u npunoxenus. Y.2 : mep. ¢ anri. / A. Becr ; pen. 1O.
. TperbsixoB . — M. : Mup, 1988 . —334 c.;

5. A. A. Hectepos, A. A. Ilannu- "CoBpeMeHHbIE TPOOIIEMbI MATEPHATIOBEACHUS KEPAMUYECKUX
be303JIeKTprUUecKux MaTepuano", M3narensctBo: "FOxHBIN (enepanbhblii yHuBepcuret",
Pocror-na-Jlony, 2010 - (226 c.)

https://biblioclub.ru/index.php?page=book&id=241139;

6. Hamackus, b. b. OcHOBBI TeOpeTHUECKOH IEKTPOXUMHUH : YIeOHOE TOCOOHUE 11 XUMUYECKUX
cneunanbHoctelt By30B / b. b. lamackun, O. A. Iletpuii . — M. : Boicas mkona, 1978 . —239 c.;
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7. A. A. KonomieBa, A. P. lN'ataymnun, 1O. I'. NanametrninHoB- "OU3UKOXUMHUS KOMIO3UIIMOHHBIX
MoJIMMEpHBIX MaTepuainoB", M3narenscTBo: "KazaHCkHil HAy4HO-HCCIIEN0BATEbLCKUI
texHojornueckuil yauusepeutet (KHUTY)", Kazans, 2018 - (100 c.)
https://biblioclub.ru/index.php?page=book&id=612365;

8. Illykun, E. /1. KomnmougHast xumus : yaeOHUK A7 OaKainaBpoB, AJISl By30B IO CHEIUATBHOCTU U
Harnpasienuto "Xumusa" / E. JI. Hlykun, A. B. Ilepros, E. A. AMenuHna . — 7-¢ u31., UCTIP. U JIOII . —
M. : KOpaiir, 2014 . — 444 c. — (bakanasp. ba3ossriii kypc) . - ISBN 978-5-9916-2741-2 .;

9. A. Kuraues, 1O. . I'onoBun, A. B. YMpuxun, B. B. Kopenkos, A. U. Tropun-
"BBICOKOTEXHOJIOTMYHASI HAHOCTPYKTYpHAasi KEpaMHUKa Ha OCHOBE AMOKcHJA LMpKoHuUs", (2-e usg,
uctp. u jnomn.), U3parensctBo: "Texnochepa", Mocksa, 2020 - (370 c.)
https://biblioclub.ru/index.php?page=book&id=617535;

10. ABTOMaTu3amus U MeXaHu3aus padoT B XUMHUKO-aHAIMTHYECKHX Jaboparopusix / FO. C.
JIsmukos, [u np.], AH MCCP. Uu-1 xumuun BHUWHayuanipubop ; pea. YO. C. JIsnukoB . — Kummnes
: lltruana, 1976 . — 135 ¢.;

11. Bunorpanos, I'. B. Peonorust monumepos : [MoHorpadusi| / I'. B. Bunorpanos, A. 5. MankuH .
— M. : Xumus, 1977 . —438 c.;

12. O. H. Mycuna- "Peonorus", U3garensctBo: "Iupexkr-Menua", Mocksa, bepnun, 2015 - (147

c.

https://biblioclub.ru/index.php?page=book&id=278883;

13. Boponun, I'. ®@. OcHOBBI TepMOAMHAMUKHY : [yueOHOe ocodue] / I'. @. Boponun . — M. : U3z-
Bo MI'Y, 1987 .- 192 c,;

14. Hocukosa JI. A., KouetoB A. H., lluBaaze A. 1O.- "HMccrnenoBanue 00pa3IioB ¢ MOMOIIIBIO
pentrenogazoBoro ananusa: [Ipaktukym", Uznarenscto: "PTY MHUPDA", Mocksa, 2021 - (38 c.)
https://e.lanbook.com/book/176517;

15. benos, H. B. CtpykTypa noHHBIX KprcTaiioB U Metaiumndeckux ¢as / H. B. benos, AH CCCP.
Wu-1 xpucramnorpadun . — M. : U3g-so AH CCCP, 1947 . —237 c.;

16. bo6koBa, H. M. ®u3nveckas XUMUsl CHIIMKATOB M TYTOIJIABKUX COCTUHEHUH | YIeOHUK IS
BY30B I10 CHENUATBHOCTIM "XHUMHUECKasi TEXHOJIOT U BSOKYIIUX MaTepuanoB”, "XuMuueckas
TEXHOJIOTHSI KEPAMUKH U OTHEYNopoB", "XumMuueckass TeXxHosorus crexia u cutamios” / H. M.
BoOkoBa . — Munck : Beimsiimas mkona, 1984 . — 256 c..

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHoOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT 0(pUCHBIX IPOrpamm;

3. Buneoxondepenuuu (Maitna, Coeprxas, BK u ap);

4. Acrobat Reader;

5. MasterOPC.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6M0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTH online - http://www.viniti.ru/

5. Ba3a nannbIX )KypHaJioB u3nareiancTna Elsevier - https://www.sciencedirect.com/
6. DiekTpOHHBIE pecypchbl H3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com

9. HanmoHabHAas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html
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11. ’Kypuaasl American Institute of Physics - https://www.scitation.org/

12. Kypuaasl American Physical Society - https://journals.aps.org/about

13. ba3a nannbix quccepramnuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index
14. ’Kypuaasl Kypuanst Royal Society of Chemistry - https://pubs.rsc.org/

15. KypnuaJis! n3nareanctsa SAGE Publication (Sage) - https://journals.sagepub.com/

16. XKypnaua Science - https://www.sciencemag.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMereHus

Homep aynuropun,
HAHMCHOBAaHHE

OcHalenue

Y4eOHbIC ayAUTOPHH IS
IIPOBEJICHUS JICKIITMOHHBIX
3aHATUI U TEKYILLIETO

E-306, JTabopaTopus
KBAaHTOBOU
INMEKTPOHUKHU

rapTa co CKaMbeid, CTOJ MPeIo1aBaTes,
CTOJI, CTYJI, JOCKa MEJIOBas, 3KpaH,
000py/I0oBaHUE CIICIHATU3UPOBAHHOE,

KOHTPOJIS y4eOHO-HarIsAHOe 11ocodue
Y4eOHble ayAUTOPHH IS E-308, Yuebnas Ha0Op UHCTPYMEHTOB ISl
IIPOBEACHUS nabopaTopust CHHTE3a IpOpHIAKTUIECKOT0 00CTYKUBAHUS
MPAKTUYECKHUX 3aHITHH, MOHOKPHCTAIIJIOB o0opynoBaHusi, 000pyIOBaHHE
KP u KII CIeLIMATM3UPOBAHHOE
Y4eOHbIe ayAUTOPHH IS E-308, Yuebnas HaOOp UHCTPYMEHTOB ISl
IIPOBECHUS nabopaTopust CHHTE3a IpOopHIAKTUIECKOTO 00CTYKMBAHUS

1ab0PaTOPHBIX 3aHITHIA

MOHOKPHUCTAJJIOB

o0opyoBaHus1, 000pyI0BaHUE
CIEIUATH3UPOBAHHOEC

Y4eOHbIC ayAUTOPHH IS
MIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTalluU

E-302, YueOnas
aynutopus kag.
"OTOMK"

mapTa co CKaMbei, CTOJI IPENoJaBaTest, CTOMI
y4eOHBIi, CTYJI, JOCKa MEJIOoBas

ITomemnienus miis
CaMOCTOSITENTLHOUN pabOTHI

E-310, qucrmeiHbrit
Knacc xag.
"OTOMK"

CTOJI MIPETIoIaBaTellsl, CTOJI, CTYJI, BelIaiKka
JUISL OJIXK[IBI, IOCKa MEJOBas,
MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
MapKepHasi epeIBIKHasi, HOYTOYK,
KOMIIBIOTEp NEPCOHATIbHBIN, y4eOHO-
HarJs|IHoe mocodue

ITomemenus s

E-302, YueOnas

nmapra co CKaMbefI, CTOJI IpCrogaBaTeiisa, CTOJI

KOHCYJIbTUPOBAHMS aymuTtopus Kagd. y4eOHBIN, CTYI, JOCKAa MEJIoBast
"OTOMK"
ITomemenus mis E-302/1, Cxian CTOJI
XpaHeHus: 000py10BaHUS "OTOMK"

n yqe6H0ro HWHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus u (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IC CBOMCTBA HAaHOMATCpUAJIOB

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-1. CtpykTypa 9acTuIl, 3apoJibIliei, KpucTaylioB, mieHok (KontponbHas paborta)

KM-2. OcHoBbI koJIONAHON XUMUU. OCHOBBI TEPMOJIMHAMUKH JTUCIIEPCHBIX cucTeM (Dcce)
Kwm-3. I'panynometpus yactul, 3apsija noBepxHoctu yactull. (Jlaboparopnas padota)

KM-4. Teuenue u nedopmanus )KUAKUX U KUJIKOMOA0OHBIX cucTeM (JlaboparopHas paboTa)
KM-5. PacuetHoe 3amanue (Pedepar)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nanexc KM: | KM- | KM- | KM- | KM- | KM-

Home
a3z[e£a Paszen nucuuruimysl 1 2 3 4 5
P Hemena KM: | 4 | 8 | 10 | 14 | 16
1 CriocoObl H3TOTOBIICHUSI CYOMUKPOKPHUCTAITHICCKUX
Y HAaHOTIOPOIIIKOB
1.1 OCHOBBI TEPMOJUHAMUKH CIUIOLTHBIX CPEJI. + + + + +
1.2 MeTo/1bl U3rOTOBJICHHS TOPOLIKOB ITOMOJIOM. + + +
1.3 OCHOBBI KOJIJIOUIHON XUMHUH + + +
14 Peosiorus nucnepcHbIX cucTeM. + + + +
1.5 [Tonydyenne HaHOYACTHUI] KOHJAEHCALINEN + + + +
2 MeTob1 aHaJIM3a HAHOOOBHEKTOB.
ATOMHO CHJIOBasi MUKPOCKOTIHS
2.1 ['panynomerpuueckuii ananu3. PeHrrenoda3onsblit + + + +
aHajan3. DJIEKTPOHHAs MUKPOCKOIIHSL.
2.2 ['panynomeTpuuecKkuil aHaaus. +
2.3 PentrenodasoBblii aHamus. + +
2.4 DIIEKTPOHHAass MUKPOCKOIIHSL. + + + +

Bec KM, %: | 20 20 | 20 20 | 20
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