“uns’

MuHHCTEepPCTBO HAYKH M BbICIIEro oopasoBanusi Poccuiickoii @enepanuu
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 0Opa30BaHHUsI
«MPKYTCKHHN I'OCYJAPCTBEHHBIA YHUBEPCUTET>»

OI'BOY BO «UT'V»
IN( Ve

Kadeapa muxkpoduosioruu
Ilnpelc?{p Hucturyra

buosornyeckux HayK
A. H. MaTBeeB
«02» anpess 2026 r.

Padouasi mporpaMMa JUCHHIIMHBI
b1.B./IB.1.1 DnexktuBHblii MOAYIb "'MHUKpPOOHOIOTHSD)

Haunmenosanue guctuummnsl: b1.B.JIB.1.1.13 «<bBUOINOBPEKJIEHU A »

Hanpasnenue noarotosku: 06.03.01 «buonorus»
Hanpasnennocts (mpo¢uib) moaAroToBku: «bruonorus»
Kpanudukanus BeimyckHuka: bakanasp

®opma 00yueHUs: OYHas C PJIEMEHTaMH AJIEKTPOHHOTO OOYYEeHHS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH

Cornacosano ¢ YMK Huctutyra PexomengoBano xkadeapoii MUKpoOHOI0THN:
buonornueckux nayk UI'VY IIporokoa Ne 1
ITpotokon Ne 1 ot «02» anpens 27026 T. Ot «01» amnpeas 2026 r.

/’ 4 3as. kadenpoii Bt 0. ®. Barunna
[Ipencenarens /..~ A. H. MatBeeB

Upkytck 2026 1.



Conepxanue

R 1 590 7 Qe T: D 507 91 020010120005 121 15

Il. Mecro mucuummnsl B cTpyKType OIIOIT ...

I1l. TpeGoBanwms K pe3yJbTaTaM OCBOCHHUS TUCIIHIITHHBL .....uvveenreenneennsenenireennnns

IV. CoxpepxaHue U CTPYKTYPA TUCHIHATIIIHHBI ... .uveneeteenteteentateaneaneenneaneennennene

4.1 ConepxaHue AUCHUIUIMHBI, CTPYKTYpPUPOBAaHHOE IO TEMaM, C YKa3aHHUEM BHJIOB

y‘-Ie6HI)IX 3aHATUH U OTBCJACHHOI'O HA HUX KOJIMYCCTBA aKaACMHYCCKHUX HaCOB ..................

4.2 Ilnan BHeayIUTOPHOI CaMOCTOATEIbHON PAabOTHI 0O0YUYAIOUTUXCS MO TUCIUIUIMHE ...

4.3 CofepKaHHE YUEOHOTO MATEPHATIA ... .ueneenneenee et eneateaneaeeaneeneeteeneeneen s

4.3.1 [lepeueHb CEMUHAPCKHX, MPAKTUICCKUX 3AHITHIA U JJAOOPATOPHBIX padoT ..........

4.3.2. Ilepeuenr TeM (BOIPOCOB), BBIHOCMMBIX Ha CaMOCTOSITEJIbHOE H3Yy4YCHHE B

paMKax CaMOCTOSITEIbHOM pa6OTBI CTYHACHTOB ...ttt iiiiiiir e eetra s etrereeeeaeenenans

44, MeTtoanueckue YKa3aHHs 110 OpraHu3anuu CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB ...

4.5. [IpumepHast TeMaTUKA KYPCOBBIX PAOOT (TIPOCKTOB) ..vuvenreennneeneeenneennneannennns

V. VYwuyeOHO-MeTOAMYECKOE M HH(DOPMALIMIOHHOE 00€CIIEYeHNE TUCIUILIMHSI ...........

Y501 (51 100 1 U)o ) 4 0) 5 (P

0) CIIMCOK aBTOPCKUX METOJUUYECKUX PAZPAOOTOK ..e.veneeneteteneeneinenteneeneenenneneens.

B) 0a3bl JaHHBIX, TOMCKOBO-CIPABOYHbIE U UHPOPMALIMOHHBIE CUCTEMBI. . ... .eeneen.....

VI. MartepuanbHO-TEXHUYECKOE 00E€CTIEUEHNE JUCIIMIITHIHBI .. .eneeeeeneenneaneannennen.

6.1. YueOHO-1a00pATOPHOE OOOPYHOBAHIE . ... .eneeneeneeneeneatenneneeneeneneeneeneaneneenn

6.2. IIPOTPAMMHOE OOCCTICUCHME . .. ... eueeneeteteneent et et eae e et e et ete e e eneeaeeena

6.3. TexHUUECKHE U STEKTPOHHBIC CPEACTBA OOYICHIS . .vvvereenreennreanneenneenneennnanns

V1. O0paz0BaTEIBHBIC TEXHOMOTHH ... .uutneantentent et eneete et eaeenteaeeeeeaaeanenn

VIII.

OI_ICHO‘-IHBIC MaTCepuaJibl  JIA  TCKYLICTO  KOHTPOJA U HpOMC)KyTO‘lHOﬁ

aTTeCTalluu

10
11

12
13
14
14
14
14
15
15
15
15
16
16

16



. Ilean u 3axa4u JUCHUNIUHBI:

Ilesib: O3HAKOMUTH CTYJIEHTOB C TEOPETUYECKUMHU OCHOBAMU OMOIOBPEXIAECHUH, U3YUUTh
HKOJIOTHUECKUH U TEXHUYECKUH MOHUTOPUHT OMOMOBPEKIAIOIUX OOBEKTOB.

3agaun:
- U3YYUTh HCTOYHUKH U YCJIOBHS BOZHUKHOBEHUS OMOTIOBPEIKICHUHN PA3IMYHBIX MAaTEPHUAJIOB,
- 3HAKOMCTBO C METOJIaMHi MHUKOJOTHYECKHX UCCIICOBAHUN OMOMOBPEKICHUIN TPaXKIaHCKUX
00BEKTOB M MAMSATHUKOB apXUTEKTYPHI,
- 3HAKOMCTBO C METOJAMH M CPEICTBAMU 3alIUTHl MATEPUAIOB, 3JaHUI U COOPYKCHHHA OT
OMOTIOBPEIKICHUH.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas muctummHa b1.B.JIB.1.1.13 «buonoBpexaeHus» OTHOCHTCS K 4YacTH,
dbopmupyeMoOil yyacTHUKaMH 00pa30BaTEIbHbBIX OTHOIIICHUM.

2.2. Inst u3y4yeHusi JaHHOW y4yeOHOUN NUCUUIUIMHBI HEOOXOAUMBI 3HAHMSI, YMEHUS U HaBBIKH,
dbopMupyeMble  TPEIMIECTBYIOIUMU  TUCHUIUIMHAMU: «MHUKPOOHONIOTHUS W BHPYCOJIOTHUSI»,
«buoxumus», «boTaHuka.

2.3. TlepedeHb TMOCIEAYIOMUX YYCOHBIX JUCHIUIUINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHsSI M HaBBIKH, (QopMHUpyemble AaHHOW Yy4eOHOW MUCHUIUIMHON: MpakTHKa MO MPOQHIIO
pOoECCUOHAIBHON JIEATEIbHOCTH (TPOM3BOJICTBEHHAS] MPAKTUKA), MPEIAUIUIOMHAS MPAKTHKA, B
toM uucie HUP u Boinmonnenne BKP.

I1l. TPEBOBAHMUA K PE3YJBTATAM OCBOEHUSA
AU CHOUIIJINHbI

[Tponecc n3ydeHus: AMCUMIUIMHBI HAlIpaBJieH Ha (JOpMUPOBAHHE CIEYIOIUX KOMIIETeHIIUH B
cootBerctBUM ¢ ®I'OC BO um OIl BO mno nanHomy HamnpasieHuto nojarotoBku 06.03.01
«buonorusy», npopuis «buonorusy»:

[1IK-1: cmocobeH wucnons30BaTh 0a30BbIE TEOPETHUYECKHE 3HAHMSA O pPa3HOOOpasuy,
CTPYKTYPHOM oOpraHuzanuu, (pyHKIMOHHPOBAHHM OHOJIOTMYECKUX CHUCTEM U OCOOCHHOCTSIX HX
B3aUMOJICVCTBUS C OKPYIKAOIIEH CPeo.

[1K-3: cnocoOeH OCyLIeCTBIATh HAyYHO-HUCCIIEAOBATENbCKYIO JIEATENBHOCTh 10 PELICHUIO
q)yHZ[aMeHTaHI)HI)IX W NPUKJIAAHBIX 3aJ1a4 B 00s1acTH OMOJIOTHH U CMEKHBIX JUCIHUIIIINH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbLTATOB 00YUYEeHHUsI MO TUCIHUILJIMHE, COOTHECEHHBIX €
HHAMKATOPAMHU AOCTUKEHHUSI KOMIIETECHIM I

Komnerenuun NHaukaTopbl KOMIIETEHIMI Pe3ysbTaThl 00y4eHus
T1K-1 HIK k11 3HaTh: BaXHEHUIIME TPYNIbI
Crniocoben HCIoNb30Bath | Mcnons3yer 3HaHUSA 0 | MUKpPOOpPTaHU3MOB —
6a3oBble TEOpEeTUYECKHe | pa3HOOOpasuu  OpPraHU3MOB, | BO30yaUTENeH
3HaHHA O  pa3HooOpasuy, | X CTPOEHUH, (UZHOJIOTHH, | OMOTIOBPEXKICHUI;
CTPYKTYPHOM  OpraHusaiu, | MeTadoan3me, TeHETUKE, | OMOJIOTHUECKHE O0COOEHHOCTH
(GyHKIIMOHUPOBAHHUH CUCTEMAaTHKe, OJKOJIOTMH, a | MUKPOMHULIETOB U OakTepuii,
OMOJIOTHYECKUX CHUCTEM U | TaKxke UX | BBI3BIBAIOIINX
0COOEHHOCTSIX uX | OMOTEXHOJIOTUYECKOM OMOMOBPEXKACHUS; OCHOBHBIE
B3aMMOJEICTBUSA C | IOTEHLMaNe [UIsl PEUIeHMs | 3aKOHOMEPHOCTU B
OKPYXKAIOIIEH CPEOH. PO UIBHBIX HAy4YHO- | BOSHUKHOBEHHH M 3alIUTE OT
HCCIIEI0BATENbCKUX U | OMOTIOBpEXACHU,
IIPOU3BOJICTBEHHBIX 3a/a4. YMers: HCII0JIb30BAaTh
TEOPETUYECKHE  3HAHUS B
oOnactu OMOTIOBPEKICHUI




AJI1 pCHICHUA 3KOJIOTHYCCKUX

poOJem.
Biagers: TEPMUHOJIOTHEN,
HCIIOJIb3yeMOi B
OMOTIOBPEKICHHU.
1IK-3 3HaTh: OOIME MEXaHU3MBI
Crniocoben OCYIIIECTBIISATh OMOMOBpEXKACHUH,  ydacTue
HAyYHO-HCCIIeI0BATENIbCKYIO pa3IMYHbIX  OMOJOTHYECKHUX
JIESITEIBHOCTh 10 PELICHUIO UK 1k 3.1 areHTOB B pa3BUTHHA
byHIaMeHTaIbHbBIX u | 3Haer MEPCIIEKTUBBI | IPOLIECCOB OMOTOBPEKICHUH.
MPUKIIAIHBIX 33/1a4 B 00JIACTH | MEKIMCUUILTMHAPHBIX YMeTb: NPUMEHSTh OCHOBHBIC
Ounoaorun u CMEXHBIX | HCCIIEIOBAaHUH, OCHOBHBIE | METOAMYECKUE MOJIXOJIBL,
JTUCIUTLIIUH TIOHSATHUSA, UJIEH, JOCTHIKEHHUS U | UCTIOJIb3yeMbIe MPU HU3YUCHUH
COBpEMEHHBIC  HampaBJeHUs | OMOTOBPEXKICHUH,
pa3BUTHUS OMOJIOTUH, | BBI3BAHHBIX Pa3TMYIHBIMH
OCHOBHBIE METOOJOTHYECKHe | OnoareHTamu.
MOAXOAbl U METONBbI peieHus | Biaaaers: HOPMATHBHOM
3a/la4 MO0 TEeMaTUKE HAy4YHBIX | JOKYMEHTAIlHel u
HCCIIEIOBAHU I METOINYECKUMHU
pPEKOMEHIalUsIMU o
MPEAOTBPALIECHUIO
OMOTIOBPEKICHUIA u

MeTOoIaMU O0pHOBI ¢ HEH.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM JUCHHUILIMHBLI COCTABJIAET 2 3a4YeTHBIX ¢IHHHUIbBI, 72 Yaca.
N3 HUX peanu3yeTcs ¢ HCTIOIb30BaHUEM JICKTPOHHOTO O0YUCHUS U AUCTAHIITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH 8 4acoB.

®opMa NPOMEKYTOUYHOM ATTECTAUM: 3a4ET.

4.1 CopepixaHue AUCUMILIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM, ¢ YKa3aHHEM BH/I0B YUeOHbIX 3aHATHH M OTBEeJEeHHOT0 HA HUX KOJHYeCTBA
aKaJeMHIYeCKHX YaCOB

Ne | Pa3ges nucnumJInHbI/ TeMa o Buner yueGHOI paboThl, dopMma TeKylIero
n/ 9| BKJIIOYAs CAMOCTOATEIIBHYIO paboTy oOyJaromuxcs, | KOHTPOJIsi
H = E MPAKTUYECKYIO IIOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
22 (B acax) dopma
o g NPOMEKYTOYHOM
= KoHnrtakTHas paboTa npernogaBaress ¢
> =
= o 2 arrecTanuu
=S 00yJaromuMucs =
@ 2w ) (mo cemecTpam)
=) & =
o = - -
= | |58 S E
§ Z 2 E Jleknus | Cemunap/ Koucyabrauus g
S 5 = E IpakTnyeckoe, s 2
5 S el JaGoparopHoe S =
o Q = = 3anaTHe/ S
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. Pedepar
buonoBpexneHne Kak 3KoJIOrHIecKas mpoodiemMa 8 6 2 2 - 2 Jloxiaz
[Tucrmennas pabora
2 | Tema 2. Pedepar
I'puObI 11 OaKTepUH — UCTOYHUKY OMOTIOBPEKICHUIH 8 8 4 2 - 2 Joxman
ITucemennas pabora
Tema 3.
3 MGaTe HaJIBl U U3JIEIINS, TTIOBPEXKIaEMbIE Pedepar
p JICITHA, TIOBPEIL 8 | 10 4 4 - 2 Tloknaz
MHUKpOOpraHu3Mamu. MexaHu3Mbl pa3pylieHus
MaTepUaoB.
4 | Tema 4. s | 10 4 i 9 Pedepar
CraHaapThl 110 METO/IaM JJA0OPATOPHBIX UCIBITAHUN Ha 4 Jlokman




rpubOCTONKOCTh [Mucemennas pabora
Tema 5. Pedepar
Meto/p! 3aLUTHI MATEPHAJIOB OT OMOMOBPEXICHUI Jloknaz
MHKpOOpraHu3MaMu. buonus! — cpecTBa 3aluThI OT 10 [TucemenHast pabora
OMOTIOBPEK ICHHIIM.
Tema 6. Pedepar
MeToapl MUKPOOHOIOTHIECKUX HCCIICIOBAHMMA Joxmnan
OUOMOBPEKICHUN IPaKAAHCKUX 0OBEKTOB U ITAMATHUKOB 12 Otuer no
ApXUTEKTYypPBl nabopaTopHOH
pabote
Tema 7. Buokoppo3ust CTpOUTENbHBIX MaTEPUAIIOB 6 IMecsMerHas paboTa

(cocTosiHUE BOMPOCA U MyTH PElIeHus).




4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOATEJIbHOH Pa0d0ThI 00y4aI0IIMXCS 110 JMCHUILIHHE

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

T M- | OueHouHoe i
Cemectp | Hassanne pasnena, Temp! Bun camocrostensHON paboOThI Cpoxn plzii cII €JICTBO coccresette C6a oo
A p BBIIIOJIHCHUA p A pa OTHI
(dac.)
Tema 1. IlogroroBka K MPakTUYECKOMY 3aHITHIO C HCHOJIb30BAaHUEM Jlexumu-npeseHTanun (®UOC
BuonoBpexneHue kak KOHCIICKTA JICKIIUU M PEKOMEHYEMOM JTUTePaTypHhI. ULV - https://educa.isu.ru)
sKostornyeckas npobiema |Hamucats pedepaT o onHoO# U3 IpeyI0KEHHBIX TEM: Pedpepar ba3pl nmaHHBIX, WH(OPMAIOHHO-
«bUOTIOBpeX)ACHNUA KaK HKOJIOTO-TEXHOJIOTHYECKass MpodIemMay, loKIa CIPaBOYHbIC u TIOMCKOBBIE
8 «DKOHOMUYECKHH YIIep6 0T MUKPOOHBIX MOBPEkKICHHID, 2 Hen. 2 CHCTEMBI - CM. I1. V.B
MUCBMEHHAS  |por -pa (c V.a):
«bHOMOBPEKICHUE U 3JOPOBbE UEIIOBEKAY, KOM. JINT-pa (CM. II.V.a):
pabora OcH.1, 2, mom. 3
«CuHApOM OONBHOTO 37aHus» U (PAKTOPBI €T0 OTPEICIISIOINE). e £ AU
[ToaroToBUTH AOKNIAJ 10 TeMe pedepara U NPe3eHTAIHIO.
Tewma 2. IloaroToBka K NIPAKTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Pedepar Jlexuuu-nipe3eHTanuu ®unocC
I'pubbl 1 GakTepun — KOHCIIEKTA JICKIIMK M PEKOMEHTyEMOM JIATEPATYPBI. Joxmax  |UI'Y - https://educa.isu.ru)
HMCTOYHUKHU Hammucatp pedepat nmo ofHON U3 MPEUI0KEHHBIX TEM: [MiceMeHnas |Pashl JaHHBIX, MH(OPMAIMOHHO-
OnoIOBpeXICHNUIT «JlepeBopaspyatomue rpuObl 1 UX polib B OHOAECTPYKIIUI pa6ora CHpaBoO'HbIC 1 TIOMCKOBBIC
JICPEBSIHHBIX KOHCTPYKIIUiD», CHCTEMBI - CM. T1. V.B
N Pekom. mut-pa (cm. m.V.a):
«Opra"oTpodHble OakTepHuu - BO30yIUTEIH OHONIOBPEKACHUI, Oct. 1. 2. nom. 1
o H. 1, JOII.
«TroHOBBIE OaKTEPHUH - OCHOBHBIE BO30YIUTENN a3pOOHON ’
KOPpPO3UH METAILIOB, OETOHHBIX COOPYKEHHII»,
8 «Hurpudumupyronue 6akrepun - pa3pyuTeId METALIOB H 4, 6 men. 2

MOPUCTBIX CTPOUTEBHBIX MATEPHATIOB).
[ToAroTOBUTH TOKIA[ 10 TeMe pedepaTa U Mpe3eHTAIHIO.

CaMOCTOSITEIbHOE HW3YYEHHE TEOPETUYEeCKOro Marepuaja IIo
Bompocy: akTophbl, BIHAIOIIMNE HA KU3HEIACATEIHHOCTH
MHUKPOMHUIIETOB M OaKTepHil M MPOLECChl OMOMOBPEKICHHI:
XUMHYECKHe (MUCTOYHHUKHM THUTAHUS, KUCIOTHOCTh CpEIbl) U
¢dusnyeckue (BIKHOCTh, TEMIIEPATYpa, OCBEIICHUE U JIp.).



https://educa.isu.ru/
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CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

Cemectp| Hassarue pasiena, Temsr s g Cpoxu Tpynoem- | OUEHOYHOE | oGecnieueHre CaMOCTOATENEHON
U7 CaMOCTOSTENIbHOM padoThI sumomierm | KOS CpEeJICTBO paboThI
(dac.)
Tema 3. Matepuaisl u IloaroroBka K MPakTUYECKOMY 3aHSATUIO C HCIOJb30BAHHEM Jlexuuu-npe3eHranun (BUOC
M3JIENUS, MOBPEXKAAEMBIE  |KOHCIIEKTA JIEKIIMK U PEKOMEH/LYEMOM JIUTEPATYPBI. Pedepar  |[UI'Y - https://educa.isu.ru)
MUKpPOOpPraHU3MaMH. Hanwucats pedepat o 0HO# U3 IPEATOKEHHBIX TEM: Jloknan Basbl nanHBIX, MH(bOPMAIMOHHO-
Mexanusmebl paspyiienus |«buopaspylieHne — OpeBeCHHBI,  CIOCOOBI  3alIUTHl  OT CIIPaBOYHBIC H TTIOMCKOBBIC
MAaTEPUaOB. OHMOTIOBpEXKICHUT, CHCTEMSI - CM. I1. V.B
8 «MuKpOOHOE paspylieHHe TOpUCTBIX MarepuaioB W ux| 8, 10 men. 2 Pexom. ymt-pa (em. L.V 2):
samuTay, OcH. 1, gom.: 1,2
«ImacTukm, 3amuTa OT OMOTIOBPEIKACHUN,
«TomnmBa W cMa3ouHble  MaTepHaibl,  3alluTa  OT
OHMOIOBPEKACHUI.
IToaroroBuTh HOKIAL 10 TeMe pedepara v NPe3ECHTALMIO.
Tema 4. CranmapThl 0 [ToaroroBka K MNPAKTHYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM [Mucemennas  |Jlekuuu-npeseHTannu (OUOC
METO/IaM JTabOPaTOPHBIX  |KOHCIIEKTA JIEKIIMK U PEKOMEH/LYEMOM JIATEPATYPBI. pabora UT'Y - https://educa.isu.ru)
8 UCIIBITAHKUI HA CaMOCTOSITENIPHOE HM3YYCHHE TEOPETHYECKOr0 Marepuaia Io 12 Basbl nanmbix, HHQOpMAIMOHHO-
o HEZl. 2
rpuOOCTOMKOCTh BOIIPOCY: «HopMaTUBHO-TEXHUYECKHE JIOKYMEHTBI, CIIPaBOYHBIC n ITOMCKOBBIC
MO3BOJISIIOIIME OLEHUTh YCTOMYMBOCTh PA3IMYHBIX MAaTEpUAJIOB CHCTEMBI - CM. I1. V.B
Y TOBapoB K rprbam (rpubOCTONKOCTH)» Pexom. mut-pa (em. m.V.a): ocH.1
Tema 5. IloaroToBka K NIPAKTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Jlexuun-npe3eHranuu ®unocC
MeTop! 3aUThI KOHCIIEKTA JIEKIIMU ¥ PEKOMEH/TyEMOii JINTEPATYPBL. UT'Y - https://educa.isu.ru)
MaTepHaoB OT Hanwucats pedepar o ogHoi U3 NpeAnoKEeHHBIX TEM: Pedepar Basbl nanHbIX, MH(bOpMaIMOHHO-
OMOTIOBPEXKICHUH «OKOJIOTUYECKUE AaCIIEKThl MPUMEHEHUS OUOIMIIOB — CPEJICTB Jlokna CIIpaBOYHBIC u TIOUCKOBBIC
8 MUKPOOPTaHU3MAMH. 3aIIUTHI OT OMOTIOBPEXKISHUI, 14 nen. 2 TTrcEMeHHAS CHCTEMBI - CM. I1. V.B
Buonwmasr — cpecTra «Paspabotka 6uoraa YCM, pekoMeH AU 10 OUOITUTHOM aGoTa Pekom. imut-pa (em. m.V.a):
3alUThI OT 06pa60TI<e MIOBEPXHOCTEHN U3 KUpIIUYA U IEPEBaY. p Ocn.1, 2, pom. 1,3
OHOTIOBpEKICHUH.

HO,I[FOTOBI/ITI) JOKJIaJ IO TEME peq)epaTa U MPE3CHTALIUIO.
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CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

-| Ouenounoe i
Cemectp| Hassauue pasiena, Tembl B canocTonte oif ato Cpoxa Tp};IICOGM Clle o obecneyenue C6aMOCTO$IT6J'ILHOI/I
U7 CaMOCTOSTEIbHON THI KOCTB
A p BBIIIOJTHCHUS (qac) pea paboTHI
Tema 6. MeToab! IloaroroBka K MNPakTUYECKOMY 3aHATHIO C HCIOJIb30BAHHEM Jlexumu-nipe3eHTann (BUOC
MHUKPOOHOJIOTHUECKUX KOHCIIEKTa JIEKIIMU ¥ PEKOMEHyeMOH JINTepaTyphl. UT'Y - https://educa.isu.ru)
%1 v Bbazwr AHHBIX, HWH@OPMAIIMOHHO-
o HceNeoBaHuA YcTHBII o1poc A > MHGopuan
OHMOTIOBPEKICHHIH CaMocTOsATENIbHOE H3YyYEHHE TEOPEeTUUEeCKOro Marepuasa IIo 16 nen. 2 CIIPaBOYHBIC u ITIOMCKOBBIC
TpaXXTaHCKUX OOBEKTOB M |Bompocy: «MeToasl OOHapyXeHHS MHKPOOPTaHW3MOB B CHCTEMBI - CM. I1. VB
MaMITHUKOB apXUTEKTYphl |OHOMOBPEKICHHOM MaTepraiey. Pe1<o¥. ;HT'pa (cm. m.V.a):
Ocu.l, 2, nom. 2
Tema 7. Buokoppo3ust [ToaroroBka K MNpPaKTUYECKOMY 3aHATHIO C HCIOJIb30BaHUEM Jlexuuu-npeseHTanun (BUOC
CTPOUTENBHBIX MaTEPHUAJIOB [KOHCIIEKTA JICKIIMH U PEKOMEHyEeMOMH JIUTepaTyphbl. HUT'Y - https://educa.isu.ru)
COCTOSIHHE BOIPOCA U IyTH ba3sl naHHBIX, MH(OPMALMOHHO-
( P T ITuceMeHHAs | o0 b g
8 pelieHus). CaMocTosATeNIbHOE H3YyYEeHHE TEOpeTHYecKoro marepuana mo| 18 men. 1 6 CIIpaBOIHBIC 2 TIOUCKOBBIC
N o T -
Bonpocy: «[IpoOsemMa OHMONOBpEXKIEHWUH 31aHUN B T. pabota CHCTEMBI - CM. I1. V.B
HpKyTCKe». Pexom. mut-pa (cM. m.V.a):

Ocn.1, 2, [lomn. 1,2

OO6muit 00beM caMOCTOATEIBHOM PaboThl O AUCHHILTHHE (yac) — 14

N3 Hux o0beM camMOCTOATE/NBLHOH PpadoThbl € HMCHOJb30BAHMEM 3JIEKTPOHHOIO OOy4YeHUs] H
AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA (Yac) — 6
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4.3. Copep:xaHue yueOHOI0 MaTepuaJa

Tema 1. BnonoBpe:xxaeHne Kak 3K0J10ru4ecKas npooJema.

[lonatne o OuomnoBpexaeHMM U JAerpagauuu. buonoBpexpamomuil mpouecc U
OMONOBpEeXXIAOMIasi  CUTyauusi. ATEHTBI W OOBEKTbl  OHOMOBPEXKICHHHA.  DKOJIOTO-
reorpapuueckue, MOMyJIAUOHHO-OMOIIEHOTUYECKHE U COLMATbHO-KOHOMUYECKHE (DAKTOPBI.
OCHOBHBIE 3aKOHOMEPHOCTH B BO3HHUKHOBEHHUH OHOMOBPEKICHHNA. DKOJIOIMYECKHE ACIIEKTHI
OMOTIOBPEIKICHUH.

DKOHOMHUYECKHUH yimepO OT MHUKpOOHBIX MOBpEXIeHHH. BriusHue OuomoBpexIeHH Ha
3JI0pOBbE YEJIOBEKA.

Tema 2. I'pu0bl 1 0aKTEpPUN — HCTOYHUKHM OUONOBPEKIEHU.

@aKTopbl, BIUSIONIME HA KU3HEICATEIBHOCTh MHKPOMHIIETOB M OaKTEpUi M IPOIECCHI
OMONIOBPEXKICHUN: XMMUYECKUE (MCTOYHUKH THTAHUS, KUCIOTHOCTH Cpellbl) M (U3UYECKUE
(BIQXXHOCTB, TEMIIEpATypa, OCBELICHHUE U JIp.).

XapakTepuCTHUKa BHJOBOTO COCTaBa, KiIacCU(UKALUS MHKPOCKOITUYECKUX T'PUOOB.
Ocobennoctu crpoenus rpudoB. Ctpoenue rpubHON KieTku. CriocoObl pa3MHOKECHHS TPUOOB.
['puObI 1 okpyxatomias cpena. [lonoxxenue rpuboB B 3kocucTeMe. bronornyeckne 0coOeHHOCTH
IpruOOB, BHI3BIBAIOIINX OHOMTOBPEKICHHS.

XapakTepuCTHKa Pa3JIMYHBIX CUCTEMAaTHUYECKUX TPYII OAKTEPHIA: TUTOTPOPHBIE OAKTEPUH
— BO30yaHTENH OMOMOBPEkKACHUHN (Cynb(arperynupyronme, THOHOBbIE, HUTpU(UIIUpYOIIHE,
KEIe300aKTEPHH ).

Opranorpodubie 6aKTEpUU — BO3OYIUTEIIH OMOTIOBPEIKICHHIA.

Tema 3. MaTepuaJbl U H3/1e/IHfA, MOBPekKIaeMble MUKPOOPraHu3MaMu. MexaHU3MbI
pa3pylIeHnsi MAaTEPHAJIOB.

Knaccudpukanus  OuoMOrMYecKUX  MOBPEXKIEHUN  MaTepualoB U TOBapoB IO
MOP(}OIOrHUECKUM MPU3HAKAM U U3MEHEHUIO CBOMCTB.

ArpeccuBHble METa0OJIUTHl MUKPOOPraHM3MOB. MexXaHH3Mbl pa3pylIeHUs MaTepHalioB
pa3IMYHBIX BHJIOB OPTraHMYECKUMH KUCJIOTaMH, HEOPTaHWYECKUMH KHUCIOTaMU U (pepMeHTaMH,
0o0pa3yeMbIMU MUKPOOPraHU3MaMu-01OeCTPYKTOPaMH.

buopaspymienue apeBecuHbl, OymMaru, TEKCTUIBLHBIX U3JIEIUN.

MuxkpoOHoe pa3pylieHHe TOPUCTHIX MaTEPUAJIOB.

[Tnactukwy, 3amuTa OT OHOMOBPEKACHUIA.

Pe3unsl, 3ammra 0T MUKpOOHOJIOTUYECKUX MTOBPEKICHUMN PE3nH.

Jlakokpaco4HbIE MOKPBITHS, 3alIUTa OT OMOMIOBPEKICHUH.

TomnmBa ¥ cMa304YHbIE MaTepUabl, 3alIUTa OT OMOMOBPEKICHHIA.

MerTaasl 1 METAJUTOKOHCTPYKIINUH, 3alIUTa OT OUOTIOBPEKICHUH.

Tema 4. CtanaapThl 10 MeTOaM J1a00PATOPHBIX HCNBITAHUH HA TPUOOCTOHKOCTD.

HOpM&THBHO-T@XHquCKHe JOKYMCHTHEI, IIO3BOJIAOIINEC OILICHUTH YCTOI\/II'-II/IBOCTB
pa3IMYHBIX MaTEPHAJIOB U TOBAPOB K Iprbdam (rpuOOCTONKOCTS).

I'pubpl, pexkoMeHayeMble B  aHAJIM3UPYIOLIMX  CTaHAapTax (BUAOBOM  COCTaB,
xapakrepucTtrka). CrnocoOsl 3apaskeHusl, IpUMEHseMbIe B CTaH1apTax.

Omnenka  TpubOCTOMKOCTH  (BH3yaJlbHO B Oamax Mo IIKajle, IPOBEICHHE
UHCTPYMEHTAJIBHOM OLEHKH 10 HW3MEHEHHIO (DU3UKO-TEXHUYECKUX U OIKCIUTyaTallMOHHBIX
CBOICTB HCCIETYEMBIX OOBEKTOB).

CrannapTu3upoBaHHbIe JTAOOPAaTOPHBIE METOJbl HCIBITAHUI MaTepHalloB W TOBAapOB Ha
rprOOCTONKOCTB.

Tema 5. MeToabl 3allUTHI MATEPUATOB OT OMONMOBPEkKAEHH MHUKPOOPraHU3MaMHU.
Buonuabl — cpeacTsa 3alIUTHI OT OMOMOBPEKIESHHUI.
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Hcnonp3oBaHne XUMHYECKUX COCAMHEHWH (OMOIMIOB), O0OJIamalomux OWOIUIHBIMA
CBOMCTBaMH, B KaueCTBE CPEJACTB 3alllUThl MAaTEPHAIOB W TOBApPOB OT OHOMOBPEKICHUH.
Knaccudukanus 6uonuaoB. MeTo sl HCCIIeI0BaHUS OUOITHIOB.

OyHrumuabl, OaKTEepPULIUIbI, HWHCEKTHIHMIbI, ABUIUILI, POACHTULUIBI W  UX
XapaKTePUCTHKA.

JlelicTBue OMOLIMAOB HA MUKPOMHUIIETHI-OMOIECTPYKTOPHI.

Tema MeToabl MHKPOOHOJIOTMYECKUX  HCCJIeI0BAHMI  OHMONMOBPEKIEHUIt

IrPAa’KIAHCKUX 00bEKTOB U NAMSTHUKOB APXUTEKTYPHI.
Metoabl 00HapYKEHUSI MEKPOOPTaHU3MOB B IOBPEKICHHOM MaTepuae.

Metonabl

otbopa

npod Uil MHUKPOOMOJIOTMYECKOTO HCCIeIOoBaHus (JIepeBsHHbIC
KOHCTPYKLMH, KUPIIUYHbIE, KAMEHHBIE KJIA/IKH, IITYKaTypPHO-OT/I€II0YHbIE PACTBOPBI).

buogectpykius marepuanoB rpubamu. MUKPOCKOMHYECKHH aHaIW3 CyXHX O0O0pasloB.

Briaep:xxuBanue

obOpazma cybcrpara mpu

BBICOKOU

BJIA’)KHOCTH.

Ormpenenenue TUTpa

YKU3HECIIOCOOHBIX KOHUAMM B cyOcTpaTe U3 MecT Ouonectpykuuu. CearMeHTAIMOHHBII METO.T
MCCJICI0BAHMS BO3yXa HA HAJTHUYHE CanpO(UTHBIX MUKPOOPTaHIU3MOB.

Tema 7. BI/IOKOppO3HH CTPOUTEC/ILHBIX MaTepHuaJIoB (COCTOHHI/IC BOIIpOCa U MYyTH

pelieHus).
e

METOJHKA

I/IH)KeHepHO-6I/IOJIOFI/I‘~IeCKI/IX

00cJIeOBaHNIA.

[Tpobnema

OuonoBpexaeHui 3nanui B T. VpkyTcke. MeponpusTus 1Mo npeaoTBpaIieHHnI0 OHOKOPPO3HH U
MeTO/bI OOPBOBI C HEH.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKHX 3aHITHI 1 J1aOOpPaTOPHBIX padoT

Ne Ne HaumeHnoBanue TpynoemkocTh OueHouHble DopmupyemMble
n/H | pa3genaaun CeMHHApPOB, (uac.) cpeacTBa KOMIETeHIHH
TeMbI NPAKTUYECKUX U Bcero N3 Hux (uHIUKATOPBI)*
J1a60paTOpPHBIX padoT 4acoB npaKTH4ecKas
noaAroToBKa

1 2 3 4 5 6 7

1. | Temal BronoBpexaenne kax Pedepar MK-1
JKOJIOrHYEecKast 5 Hoxnaz HJIK i 1.1
npobiemMa ) IIucemen- MK-3

Has paboTa HITK mxc3n

2. | Tema2 ['pubbl 1 GakTepun — Pedepar IK-1
HUCTOYHHMKH 9 Hoxnaz HJIK i 1.1
OMOTIOBPEK ICHUI ) Iucemen- MK-3

Has paboTa K 1xcan

3. | Tema3 Marepuansl U U3neIus, IK-1

TIOBPEKIAEMbIE HIIK ik 1.1
Pedepar

MHUKpPOOPTaHU3MaMH. 4 i Toknaz MK-3
MexaHu3MBbI HJIK nixc3a
pa3pyuieHus
MaTepHuaoB.

4. | Tema 4 CranmapThI 1Mo IK-1
METO/1aM HJIK i 1.1

TIuceMeHHas
J1a00paTOPHBIX 4 IK-3
N - paborta

UCIIBITAHUH Ha HJIK nxc3a
rprOOCTONKOCTh

5. | Tema5s MeToab!l 3a1UThI 4 Pedepar NK-1
MaTepHasoB OT ] Jlokna HJIK nx 1.1
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OHOTOBPEKICHHIMA [Tucbmen- MK-3
MHKPOOPTaHU3MaMHU. Hasi paboTa HJIK k3
Buonwmer — cpencra
3aIUTHI OT
OMOIIOBPEKICHUI.

6. | Tema 6 Metonasl IIK-1
MUKOJIOTUYECKHUX Pedepar HIIK k1.1
UCCIIEJOBAHUM ) Jlokmas IK-3
OMOTIOBPEXKICHUI 6 Oryer 1o HJIK rx3a
IPaXIAHCKUX 0OHEKTOB naboparop
Y TTaMSATHHKOB HOit paboTe
apXUTEKTYPBI

7 | Tema?7 buokoppo3us IK-1
CTPOUTENBHBIX o HJIK k1.1
MaTepuasioB 2 IK-3

- Has pabora

(cocTostHME BOIPOCA U HJIK k3
MIyTH PElIeHNUs)

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4YeHHe
CTYA€HTAMH B PAaMKax caMocTosATebHOi padotsl (CPC)

1 Tema 3aganue @opMmupyemasn HAK
KOMIIETeHIIHS

Tema 1. N3yunTh  TEOpEeTHYECKUH  MaTepHal IO [K-1 UK 1

BuonoBpexnenne kak | Bonpocy: «bHoONOBpexaeHHE U 3I0pOBbE

9KOJIOTUYeCKast yenoBeka. «CHHAPOM OOJBHOIO 3JaHUSA» W I1K-3 MK k3

npobiema (haKTOpPBI €ro OMPEACIISIFOITUEY.

Tema 2. W3yunte  TeopeTMdecKwii  MaTepuan 10 [K-1 WK k1.1

I'puObI 1 OakTepuu — BOTIPOCY: ®DaxTOopHI, BIIHSIIOIINE Ha

HUCTOYHUKHU KUBHEIEATESIIBHOCTD MUKPOMHUIICTOB u

OMOTIOBpEXKICHUH OakTepuii W TPOIECCH OWOTOBPEKICHHIA IK-3 UK rxcsa
XMMHUYECKHE (MCTOYHHKH UTaHUS, '
KHCIIOTHOCT, ~ Cpefibl) U (husuveckue
(BIQXKHOCTB, TEMIIEPATYPa, OCBEIICHHUE U IIP.)

Tema 3. Marepuanst 1 | MI3yuyuTh  TEOpeTHUYECKMH  MaTepuail IO [K-1 WK k1.1

n3JIenus, BOIIPOCY: MexaHHU3MBI paspymeHus

MOBpEXJaeMble MaTepHajoB Pas3IN4HBIX BUJIOB

MHUKPOOPTaHU3MaMHU. OpraHuYeCKUMHU KHCJIOTaMH, I1K-3 UK rxc3a

MexaHn3MbI HEOpPraHMYECKHMHU KHCIOTaMU U (pepMEHTaMH, '

paspymeHus 00pazyemMbIMH MHUKPOOPTraHH3MaMH-

MaTepHaJIOB. OHMOECTPYKTOpaMH.

Tema 4. Crannaptel o | U3yuuts HOPMAaTUBHO-TEXHUYECKUE [K-1 WK k1.1

METOIaM JIOKYMEHTHI, TTO3BOJISIONIHE OIICHUTH

1a00paTOPHBIX YCTOMYMBOCTh  PAa3IUUYHBIX MaTepuaioB U

HCIIbITAHHH Ha TOBapoB K rprdam (rpuOOCTORKOCTB). I1K-3 WK rxc3a

rprOOCTOMKOCTD

Tema 5. W3yunts  TEOpEeTHYECKHH  MaTepuan 10 [K-1 UK k1>

MeToasl 3aIHUTHI BOIIPOCY: Hcnonb3oBanne XUMHAYECKHX

MaTepHaioB OT COCTMHCHHM (6bwornaoB), 00J1a1a101IHX

OMOTIOBPEK ICHHIA OMOIMIHBIMHA  CBOWCTBAaMH, B  KadecTBE IK-3 K nxcsa
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MUKpPOOpPraHU3MaMH. CPEJICTB 3alUTHl MaTepUaloB M TOBAapOB OT

Buoumapl — cpenctBa | OMOMOBPEKACHUH.

3aIIUTHI OT

OMOTIOBPEXKICHUT.

Tema 6. MeTtos U3yunte  TeopeTHMUeCKMd ~ MaTepuanl 1o IK-1 UK px 1
MHKOJIOTHYECKUX BOIIPOCY: «Metoabl oOHapyXeHHUs

HCCIIeAOBaHUN MHKPOOPTraHM3MOB B  OMONOBPEKAECHHOM

OMOTOBPEKICHUH MaTepuane». I1K-3 MK rxc3a
IpaXIaHCKUX

00BEKTOB U

MaMSTHUKOB

APXHUTEKTYPBI

Tema 7. buokoppo3ust | M3yuntp  TeopeTHYecKWil  MaTepuail [0 [K-1 HIIK nr 1
CTPOUTEIBHBIX Bonpocy: [IpoGiiema 6GrmonoBpexIeHNH 31aHAH

MAaTepUaIOB B TI. Hpkytcke. Meponpusarus 1o

(cocTosiHHE BOIIpOca U | MPEJOTBPALICHUI0 OHOKOPPO3UU W METOJBI [K-3 UK mxan
ITyTH PEIIeHVIs). 0OpBOEI C HEH. '

4.4. MetoanyecKue yKa3aHUs 110 OPraHU3ALMH CAMOCTOSITeIbHOM PaGoThl CTY/ICHTOB

CaMocrosiTenbHasi padoTa CTYAEHTOB SIBJISIETCS COCTABHOM 4acThi0 y4yeOHOro mpouecca u
UMeEeT LEeNbI0 3aKpelyIeHue U YIiayOJieHHWe TIOJIYYEeHHBIX 3HAHUM M HAaBBIKOB, IOUCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBHIOJHEHHE YYEOHBIX 3aJaHHi, MOITOTOBKY K
HPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMEeHaM.

Jlnst  opraHu3aliiil  CaMOCTOSITETIbHOM paboThl MO JUCHMIUIMHE «bBHONmOBpexIeHUS
UCIIOJIBb3YIOTCS CeyIoIue GOpPMbI CAMOCTOSTEIBHON Y4eOHOH paboThI:

PaboTa HaJ KOHCIIEKTOM JIEKIUH.

[TonGop, n3yuenue, aHaan3 peKOMEHJOBAaHHOM JIUTEPATYPHI.

CamocTosTenbHOE U3Y4EeHUE OT/AEIbHBIX TEM, HE N3JIOKEHHBIX B JIEKLIHU.

[lonroroBka K NPAaKTHYECKOMY 3aHSATHUIO: COCTOMT B TEOPETHMUECKOH TMOATOTOBKE U
BBINOJIHEHUH MTPAKTUYECKHX 33/1aHUI (OTBETHI HA BOIIPOCHI U T.J.).

Hanucanue pedeparos, HoAroToBKa JA0KIA10B.

[TonroroBka Kk 3auery.

Pegepam — ¢dopma nucbMeHHON pabOThI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTh IpHU
OCBOCHMH BApHATHUBHBIX (MPO(UIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIePKAHUSI HAYUHBIX TPYZIOB, JIUTEPATYpPHI IO ONpPEAEICHHON TEME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecaua. IloaroroBka pedepara mnoapa3yMeBaeT CaMOCTOSITENIbHOE H3y4eHUe
CTYACHTOM HECKOJIBKUX JINTEPAaTYpPHbIX HCTOYHMKOB (y4yeOHUKOB, MOHOrpaduil, HayuyHBIX
ctaTeii W T.J.) TO ONpeneinéHHOW TeMme, HE pacCcMaTpUBaeMOW MMOAPOOHO Ha JICKIIWH,
cUCTEeMaTH3alluI0 MaTepuaa U KpaTkoe ero uzjoxenue. Llens Hanucanus pedepara — npuBuTHE
CTYAICHTY HaBBIKOB KPAaTKOTO ¥ JIAKOHHYHOTO MPEJCTAaBICHNsI COOPaHHBIX MaTepHaioB U (PaKToOB
B COOTBETCTBHH C TPEOOBAHUAMM, IPEABABISIEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepara BKIIOUYAET:

THUTYIBHBIN JIUCT.

Conepxanue.

Beenenue, rie kpatko hopmynupyercs nmpobiema, 1eib U 3ajauu pedepara.

OcHoBHast yacTh pabOThl COCTOUT W3 HECKOJBKUX Pa3esioB, B KOTOPBIX H3Jaraercsi CyTh
TeMbI pedepara.

3aKIr04YeHHUE.

Crnucok UCIOIb30BAHHON JIUTEPATYPHI.

I[Ipu odopmnenun pedepara ciaeayeT MNPUIACPKUBATHCA TEXHUUYECKHX TpeOOBaHUH,
NpeIbABISEMBIX K pedepaTaM U KypcOBBIM paboTaMm, UMEIOIIMUXCS Ha Kadeape.
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Yemuwiti 0ooknao — 31o coobmienue B Teduenne 10-15 MuH, B KOTOPOM CTYACHT JIOJDKEH
U3JI0KHUTh MaTepuajl IO COOTBETCTBYIOUICH TeMe, NPUACPKHUBASICH CIEAYIOUIero IIIaHa:
BBEJICHUE, OCHOBHAas 4acTh, 3aKiroueHue. Jlokimaa CcoNpoBOXKIAeTcs —IIpe3eHTaluei,
OTpa’kalollel OCHOBHBIE IOJIOKEHHS MO COOTBETCTBYIOIEH TeMe, BKIIIOYAIOIIEH HAarsigHbIe
Mmarepuaibl (cxeMmbl, Tabmumpbl, ¢oro u T.1.). Ilo OkOHUaHMM [OKJIafa CTYIEHTY 3aJaroT
BOIIPOCHI, KaK IMperoaaBarciib, TaK MW CTYACHTBI, Ha KOTOPLIC JOKIAAYUK [JOJDKCH HO4aTb
MICUEPIIBIBAIOILUE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO TOKJIAA!

- OneHka «OTIMYHO». B /0Knaze MOJNHOCTBIO pacKpbiTa TeMa, HMPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BIAJEET MaTepHalioM, M3JIaraeT ero
JIOTMYHO, IIOCJIEJOBATEIbHO, COOII0/as OCHOBHBIE IpaBWja KyJabTypbl peud. IIpeseHranus
COCTaBJIEHA TPAMOTHO C COOJIOZCHHEM OOIIMX TPpeOOBaHM, MpaBMI HIPUPTOBOTO OPOPMIICHHS,
nojauu rpaMuecKkoro Marepuana, UMErTCs CChIIKU Ha MpUBEIEHHbIE (POTO, PUCYHKH, CXEMBI U
T.J., IPUBOJIUTCS CIIMCOK MCIIONB30BAaHHOM nuTeparypsl. [Ipu oOcykneHun nokiana CTYACHT
JIaeT UCUEPIIbIBAIOLIUE, ApPT'yMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Ouenka «xopomoy». Tema packpbiTa, MPUBEJCHO JOCTATOYHOE KOJUYECTBO MaTepHala,
HO IIPY 3TOM MaTepuall B HEIOCTaTOYHOM CTENEHH MPOaHAIU3UPOBaH aBTOpoM. [Ipe3zenTanus He
B ITOJTHOM CTEIICHHU COOTBCTCTBYCT O6HII/IM Tpe6OBaHI/I$IM. OTBeTHI CTyACHTA HC Ha BCC BOIIPOCHI
SBJISIIOTCSI UCUEPBIBAIOIIMMU U apTyMEHTUPOBAHHBIMH.

- OHGHKa «KYHAOBJICTBOPUTCIIBHO. Tema packpbiTa HC IIOJIHO, MaTCpual HNPUBCACH KakK
npocTas KOHCTaranus (akToB, HE MPOAHAIM3MPOBAH, CTYAEHT IIOKa3bIBACT IOBEPXHOCTHBIE
3HAHUA. [Ipe3eHTanust 4YacCTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusM. Ilpu
00CYX/IeHUHU JOKJaJa CTYJeHT HE BCErJa JaeT IpaBUIbHbIE, MCUEpPIBIBAIOIIME OTBETHl Ha
3aJ1aBacMble BOTIPOCHI.

- OneHka «HEYAOBJIETBOPUTENBHO». Tema JOKIaja He pacKphiTa, CKYAHBIH 00beM
NPUBEJCHHBIX MaTEePHAaJIOB; MPE3CHTAIUS OTCYTCTBYET. [Ipu 0OCYyXIeHHH TOKIIaaa CTYyJeHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpumMepHasi TeMaTHKa KYPCOBBIX pPadoT (MPOEKTOB): HE MPEAyCMOTPEHBI
y4€OHBIM IJIAHOM.

V. YYHEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUITJINHBI
a) mepeYeHb JUTEPATYPbI
OCHOBHAas1 JINTepaTypa
1. buomoBpexaeHue u OHOKOPPO3MsSI CTPOUTEIbHBIX W MPOMBIIUICHHBIX MaTepHalloB

[OnexkTpoHHBIN pecypc] : HayuHoe u3ganue. - OBK. - Hpkyrck : Bpems crpancTsui,
2013. - Pexxum nocryna: 943 "bubnaunorex". - Heorpanuu. loctyn

2. OrapkoB b.H. Mycota — ocHoBa mHOTHX OnoTexnonoruii / b.H. Orapkos.- Upkyrck: U3m.
«Bpewms cTpanctBuii», 2011.- 207 c.

JAONMOJIHUTEIbHAS JUTepaTypa

1. BuonoBpexnenus. Yueobnoe nmocodue / mox pen. B.JI. UnbnuueBa. — M.: - Bricmias mkona,
1987. - 352 c.

2. MuxkpobHas OMOAECTPYKIUSA CTPOUTENBHBIX MaTEPUAJIOB, 3JaHUN U COOPYKEHHI: METO/.
ykas. / b. H. Orapkos. - Upkyrck : U3n-Bo UT'Y, 2007. - 56 c.

3. DKoJOorusi MEKpOOPraHU3MOB : yuel. ams ctya. By30B. / A. W. Herpycos, E. A. bonu-
Ocmonosckas, B. M. I'opnenko u np.; nox pea. A. Y. Herpycosa. — M. : U3narensckuit
neHTp «Akagemusi», 2004. — 272 c.

0) CIMCOK ABTOPCKUX METOAMYECKHUX Pa3padoToK:
VY4ebHOo-MeToIMYecKUe MaTepuainbl (JIEKLMH, MPE3EeHTALUU 0 TeMaM JAUCLHUIUIMHBI,
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BOIIPOCHI ISl TIOJITOTOBKH, 3aJIaHUs JJIi CaMOCTOSITEIbHOU paboThl), pazmenieHHbie B DMOC
UT'Y - https://educa.isu.ru.

B) 0a3bl TaHHBIX, HHPOPMAINOHHO-CIIPABOYHBIE H MOHCKOBbIE CHCTEMbI

1. Hayunas Diexkrponnas bubanoreka http://www.e-library.ru

2. Undopmanmonnas cuctema «EnnHoe OKHO JocTyna K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. DU3 «bubmuoTex». Axpec nocrymna: https://isu.bibliotech.ru

4. OBC «M3narenbctBo «Jlauby». Anpec noctyna: http://e.lanbook.com

5. 9BC «FOPAUWTY. Anpec nocryna: https://www.biblio-online.ru/

6. http://www.fptl.ru/biblioteka/biotehnologiya.html

7. Coro3 00pa3oBareIbHbIX CaliTOB - ECTECTBEHHbBIE HAYKU

8. http://tusearch.blogspot.com - TIowck 3IEKTPOHHBIX KHHT, MyOJMKAIUi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —ITorckoBast cucTemMa 10 HAyYHOM JTUTEPAType.

10. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIA MOUCK B JKypHAIaX MHOTHX KPYIHBIX HAyYHBIX H3aTENbCTB, TAaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbu u JIOKyMEHTHI B
OTKPBITHIX Hay4yHbIX Oa3ax manHbIx: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JNCHUIIJIMHbI
6.1. YueOHoO-1200paTOopHOE 000py10BaHuE:

Aymutopus  Ans TPOBEACHWS — 3aHATHHA  JIGKHMOHHOTO  THIA:  00OpyaoBaHa
CHelHaIu3upoBaHHON (yueOHOH) MmeOenbio Ha 66 MOCAJOYHBIX MECT; TEXHHYECKHMHU
cpeacTBaMu OOyudeHHUs, CIIyKallluMU Ui TpeAcTaBieHUs y4yeOHOW uH(popManuu OO0JbIIoN
ayauropun no avcuuiuinHe «buomnoBpexaenus»: npoektop Epson EB-XO03, skpan Digis;
yueOHO-HaTJIJHBIMU TOCOOMSIMU: MPE3EHTALIUU 110 KaXA0H TEME ITPOTrPaMMBbI.

Komnbrotepusiit knacc (ydeOHast ayauTopus) A TPYINOBBIX M HMHIUBUAYAIbHBIX
KOHCYJbTAallMM, TEKYyIIero KOHTPOJIsSs M NPOMEKYTOUHOM aTTeCTalluM, OpraHu3aluu
CaMOCTOSITeNIbHOW paboThI: ayAuTOpHUsi 000pyI0BaHA CHENMATM3UPOBAHHON (yueOHOi) Mebemnbio
Ha 20 1oCaJouHBIX MECT, JIOCKOM MeNoBOW; 00O0pyaoBaHa TEXHUYECKHUMH CpEACTBAMU
oOyuenus: cucteMHsblit 6ok PentiumG850, monutop BenQ G252HDA-1 miT.; cucteMHbIi 6510K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mr.; cucremusiii 610k PentiumD 3.0GHz,
mouutop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cuctemuslit 6mokx Pentium
G3250, mornutop BenQGY955 — 1 mr.; cucremusiii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mT,;
cuctemHbIit 6510k Pentium G3250, monutop Samsung T190N — 1 mwit.; cuctemusiii 6ok Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTH MHTepHeT u obecriedeHneM J0CcTyna B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenue st  XpaHeHUS U NPOPUIAKTHYECKOTO  OOCIY)KHMBAaHMUS  y4e€OHOro
000pyIOBaHUs: ayAUTOpPHUS OOOpYAOBaHA CHEIMAIM3UPOBAHHON MeOenblo Ha 6 IMOCcaJOoYHBIX
MecT; HOyTOYK «Asus-K52DRy - 1 mt., HOyTOyk Lenovo G580 — 1 mT.

6.2. IlporpamMHoOe obecrievyeHnue:
Kaspersky Endpoint Security ams 6usneca - Cranmaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;


http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
https://www.biblio-online.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
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ACT-Tecr Plus 4.0 (Ha 75 ogHOBpeMEeHHBIX ToAKTIOUeHUH ) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. Texunuyeckue M JIeKTPOHHbIE CPEACTBA:
[pe3eHTanu K JCKIHMAM IO TeMaM JUCIMIUIMHBI, pa3MEHICHHbIE Ha 00pa30BaTEIbHOM
nopraie UT'Y (educa.isu.ru).

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MHA

JUis ocBOeHMS  OUCLUMIUIMHBI  «BbHONMOBpEXAEHUS»  NPUMEHSIOTCA  CIEeAYHOIue
00pa3oBaTeybHbIC TEXHOJIOTHH:

- Ungopmayuonnas nexyus. JIexuus — 3To ¢KaToe U3JI0KEHUE OCHOBHBIX HAyYHbIX (DAKTOB,
4TO ABIISETCS 0a30M IS aHAIHM3a PacCyKICHUH, OLIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oOBbIBaTh YCTHYI0 M HHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YAJIbHYIO OpMY, UTO (POPMUPYET Y HUX NMPOPECCUOHAIBHOE MBIIIJICHUE 3a
CUYeT CHUCTEeMaTHU3allMd M BbIIEICHUs Haubojee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHus oOy4deHHWs. 3ajada MperojaBaTeliss HCIOIb30BaTh Takue (HOPMBI HATIISTHOCTH,
KOTOpPbIE Ha TOJIBKO JOMNOJHSIIOT CJIOBECHYIO MH(OpMAIMIO, HO U CaMM SIBJISIIOTCS HOCUTEIISIMU
uH(popMaLuu (CXeMbl, pUCYHKH, CIaiAbI-IPEe3eHTAllUH, U T.I.). DTOT BUJ JEKLUHU JIy4lle BCETO
UCIIOJIb30BaTh HA ATAIlE BBEICHUS CTYJICHTOB B HOBBIN pa3ie, TeMY JUCLMILIMHBL.

- [Ipakmuueckue 3ausmusi — 3TO 3aHATHE, IPOBOAUMOE I10J] PyKOBOJCTBOM IIpenoaBaTes
B y4eOHOH ayIuUTOpPHM, HAIPABICHHOE Ha YIIIyOJeHME HAayYHO-TEOPETHYECKMX 3HAHUH U
OBJIQJICHUE OIPENEJICHHBIMH METOAAMU CaMOCTOSTEIbHON paboThl, KOTOpoe (GopMHpYyeT
npaktudeckue ymeHus. OJHoH u3 popM MPAKTUYECKUX 3aHIATUH B By3€ SIBJISIETCS CEMUHAp.

- Cemunap-uccnedogsanue. TexHONOTUS TPOBEACHUS TAKOIO CEMHUHapa MOXET ObITh
pa3iaMyYHOM, B 3aBHUCHMOCTH OT TOrO, KAaKOW METOJ 3aJl0)KEH B €ro OCHOBY. B pamkax
JUCIUIUIMHBL «bHonoBpekaeHre» MPOBOJUTCS CEMHUHAp C MOJArOTOBKON M 3aciylIMBaHUEM
pedepaToB Mo akTyalbHbBIM ITPOOJIeMaM TEOPHH U MPAKTUKU U MOCIEAYIOIUM HX 00CYKIEHHEM.

- CamocmosmenvHas paboma cmyoeHmos.

- HAucmanyuonunvie  obpazosamenvuvie  mexuwonrocuu.  Ilon  AUCTAaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUSMHU MMOHUMAIOTCSI 00pa30BaTeNIbHbIE TEXHOJIOTUHU, PEATU3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCIUIUINHBI «BHOTIOBpEXKIEHNE» UCIIONIb3YETCA:

- Kelicogas mexHono2us — (GopMa JUCTAaHIMOHHOIO OOy4YeHMs, OCHOBaHHAas Ha
IpeoCTaBlIeHuu oOydaromuMcs HH(POPMAMOHHBIX 00pa30oBaTeNbHBIX PECYpPCOB B BHUJE
CHELHATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJIb30BaHHEM
pa3IMyYHbIX BUJIOB HOocHuTesel nHpopmaiuu (kericoB). Mcnonb3yercs OOpa3oBaTenbHbIi mopTai
UT'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPHUAJIBI U1 TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

B kadecTBe OLIEHOYHBIX CpEACTB Ui BXOJHOTO KOHTPOJS OIEHKH YpPOBHS 3HAHHM
CTYACHTOB HCIIOJIb3yeTcs cobecenoBanue. B mporecce cobecenoBaHms OLEHUBAETCS YPOBEHb
BJIa/IeHNs 0a30BBIMU 3HAHUSMHU, YMEHHUSIMU, HaBbIKAMU, HEOOXOIUMBIMU JJIsl Hayajga oO0ydeHus,
OIIpEEIAETCS CTENEHD BIIaJICHUS HOBBIM MaTEPUAIIOM JI0 Hayalla €ro U3y4eHusl.

OneHouyHBIE CpEACTBA TEKYLIEro KOHTpoJsi ¢GopMmupyorcs B cooTBercTBuu ¢ JIHA

YHHUBEpPCUTETA.

B pamkax aucuuminHbl « BUONIOBPEXKIEHUI» UCIIONB3YIOTCS clieAyronye GopMbl TEKYIEro
KOHTPOJISL:

- cobeceloBaHuE;

- MIChbMEHHAas padoTa;

- pedepar;
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- TOKJIaJ;
-KOHTPOJIb CAMOCTOSITEIbHON PaOOTHI.
@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT!
- IepeueHb TeM pedepaToB/JOKIA]IOB;
- TeMaTHKa U MaTepHalibl 33JJaHU JUIS BHITIOJTHEHHS MTMCbMEHHBIX paloT;
- BOIIPOCHI JyIsi camocTtosTeNbHoro uzydenus (CPC);
- BOIIPOCHI IS 3a4€Ta;
- KpUTEPUU OLEHKH 3HAHUMN CTYJICHTOB.
Ha3HadeHne OlleHOYHBIX CPE/CTB: BBIABUTH chopmupoBaHHOCTH KoMrieTenumid [1K-1, TTK-

3 (em. 1. ).

Tembl pedepaTos

OcHOBHBIE 32aKOHOMEPHOCTH BOZHUKHOBEHHUSI OMOMIOBPEKICHHIA

buonoBpexaeHne 1 310pOBbE YSITOBEKA.

DKOHOMHYECKHH yiepd 0T MUKPOOHBIX MOBPEKICHHIA.

MUKpPOMHIIETHI - OCHOBHBIC BO30YIUTEII MUKPOOHBIX TTOBPEKICHHIA

MIPOMBIIIIJICHHBIX MaTePUAIIOB U U3ACTHUH.

BerpedaeMocTh MEKPOOPTaHU3MOB — OHOJIECTPYKTOPOB B JKHIIBIX IOMEIICHUSX.

6. BcTpeuaeMocTh MUKPOOPTaHHU3MOB B OMOTMOTEYHBIX MOMEIICHUSIX U X POJIb B
OnomnoBpeXAeHNN OUOIMOTeYHOTO (PoHMA.
7. OpranorpodHubie 6akTepuu - BO30OyIUTEIH OUOTIOBPEKICHUI.

8. Cynebarpenynupyromme OaKTepUH - OCHOBHBIC BO30YIUTEIIN aHAPOOHOH
KOPpPO3UHU METAIIOB. MeXaHn3M OMOKOPPO3HH.

9. TuoHOBBIE OAaKTEpUU - OCHOBHBIC BO30YIUTEIH a’dpOOHONW KOPPO3UU METAIIOB,
OETOHHBIX COOPYKEHUH.

10. Hurpudummpyromme OakTepuu - pPa3pymIUTeIM METALIOB H  MOPUCTHIX
CTPOUTEIILHBIX MaTEPUAJIOB.

11. XenezobakTepuu - BO30yAUTEIN KOPPO3UU METAIIOB U OMOOOpacTaHuH.

12. VYrneBomopoJokucngoomue OakTepuu ©u TpuUObl - pa3pylIUTeNd CMa30YHBIX
MaTepUajoB U TOTLIUB.

13. B0o3MOXHOCTh UCTIOTIB30BAaHUSI MHUKPOOHBIX OMOJIECTPYKTOPOB AJsi OMOAerpa aluu
OTXOJIOB.

14. Knaccudpukanus OHOIMAOB 1O HA3HAUYEHHUI0O M XHUMHYECKOMY CTPOCHHIO.
OYHTUIUABI 1 OAKTEPHUIIHIBL.

15. MeTto/b! UCTIBITaHUSI OMOLIUTHOW aKTUBHOCTU XUMUYECKUX COeTUHEHUH.

16. Ilpobnema OwonoBpexxaeHwit 3maHuii B T. Vpkyrcke. MeponpusTast 1o
MPEIOTBPALIEHIIO OMOKOPPO3UU U METO Il OOPHOBI C HEM.

PO

o

Ouenounvie mamepuanvl 0715 RPOMEHCYMOYHOI ammecmayuu 6 hopme 3auema.
dopma IpoMeKYyTOUHOM aTTecTaluu — 3auem B popme codbeceroBaHMs, IPU OIIEHKE OTBETA

YUUTBHIBAIOTCS MOATOTOBJIEHHBIE CTYAEHTOM pedepar, NOKIaa U Mpe3eHTalus mo n30paHHON
TeMe, BBIIIOJHEHHE CAMOCTOSTENbHOW paboThl. OLEHOYHBIE CPEACTBA ATOrO THUMA JOJDKHBI
BBISBIISITh CTENEHb OCBOGHUS TEOPETHUECKMX 3HAHMM Kak ©0azy g (HopMUpOBaHHA
KOMIIETEHIINH, yMEHHs MX NPUMEHATh B CHUTYalUiX, MOJEIMPYIOUIMX HpOoQecCHOHATbHYIO
JeSITeIbHOCTD, a TaKXKe C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B 1. 3 komneTeHuuii: [1K-1, TTK-2.

IIpuMepHBIH CIMCOK BONPOCOB K 3a4€Ty
1. TlonsTHe 0 OMOMOBPEKICHUU.
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11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.
22.
23.
24,
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buonoBpexaaromias cutyanus, (akTopsl €€ BHI3BIBAIOIINE.

ATreHTBI 1 00beKThI OronoBpexaeHui. [Ipu3Haku 6uonoBpexAeHU MaTepHUaIoB
OcHOBHBIE 32aKOHOMEPHOCTH BOSHUKHOBEHUS OMOMIOBPEIKICHHIM.

Posib MUKpPOOPraHW3MOB B pa3pylIeHUH IPOMBIIIJICHHBIX MAaTEPUAIIOB U U3/1ETHH.
DKOHOMUYECKHH yIepd OT MUKPOOHBIX MOBPEKICHHH.

DKOJIOTUYECKHUE ACTIEKThl OMOMOBPEXKACHUM.

Buet rpu6oB, BHI3BIBAIOLINX OMOMOBPEKICHHS U UX OMOJIOTHYECKUE OCOOEHHOCTH.
Bakrepun — nCTOYHUKHM OMONIOBPEXICHHIA, BUIOBON COCTAB.

JlutoTpodHbie OakTepuu — BO3OYAUTENH OUOMOBPEKICHUN (CylbdaTpenyupyomue,
THOHOBBIC, HUTPUDUIIUPYIOIIUE, KeTIe300aKTEPUn ).

Opranorpodubie  OakTepuu -  pa3pyLIMTENH  IEJUIIOJI030COAEPKAIINX,
YIIIEBOIOPOACOAECPKAILNX MAaTEPUAJIOB U TIp.

®epMEeHTBI U OPTaHUYECKHE KUCIOTHI MUKPOOPTaHU3MOB — HCTOYHUKHU OMOTIOBPEXKACHUI
MIPOMBIIIJICHHBIX TOBAPOB.

Martepuansl U U3e511s, HOBPEXKAAEMbIE MUKPOOPraHU3MaMHU.

MexaHu3mbl  pa3pyllleHUs pa3iIM4YHbIX MAaTepUalioB OPraHMYEeCKMMH KHCJIOTaMH,
00pazyeMbIMHU MUKPOOPTaHU3MaMHU-0HNO0IECTPYKTOPAMH.

MexaHu3mbl pa3pylIeHUs pa3IMYHbIX MaTepHajOB HEOPraHMYECKHMMH KHCJIOTaMH,
00pazyeMbIMU MUKPOOPTaHU3MaMHU-010IeCTPYKTOPAMH.

MexaHu3Mbl pa3pylieHus MaTepualioB pepMeHTaMu, 00pa3zyeMbIMU MHUKPOOPTraHU3MaMu-
OMO0IeCTPYKTOPAMH.

Metoasl  uccnenoBaHus OMOMOBPEXKACHUNW  CTPOUTENBHBIX MaTepuaioB U
KOHCTPYKLUH.

buonuabl — cpencTBa 3aUThl OT OHOMOBPEKACHUIA.

Knaccudukanus 6MoUMI0B 110 HA3HAYEHUIO U XUMHUYECKOMY CTPOEHUI0. DYHTUIHIBI U
OaKTepULIUIBL.

XYMUYECKUH COCTaB U CBOWCTBA OMOIUIOB.

MeTo/b! UCTIBITaHUS OMOIUIHON AKTUBHOCTH XUMHUECKUX COCTUHEHHH.

CrangapThl 10 METOZaM JJaOOPATOPHBIX UCIIBITAHUN HA TPUOOCTONKOCTD.

Enunas cucrema 3amutsl oT kopposuu u ctapenus ('OCTrr).

brokoppo3usi CTpOUTENBHBIX MaTepUAIOB (COCTOSIHUE BOIIPOCA U ITYTH PEIICHHUS).

PazpaboTumnkm:

) b.H. O
[ 7 npodeccop rapKoB

W crapmmii npenoxaasarens H. E. bykoBckas

[Tporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC BO mno HampaBieHHIo
06.03.01 «buonorusy», npodpuis «buonorus».

HporpaMMa paccMOTpCHA HA 3aCCAaHNN Ka(benpm MI/IKpO6I/IOJ10FI/II/I

«01» ampens 2026 r.
[Iportokoa Ne 1 3aB. kadenapoi m’_) O. ®@. Baruuna

Hacmosuwas npoecpamma, ne mooicem Ovlmb 60cnpou3sedeHa HU 6 Kakou gopme 0Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspabomyuuxa npozpammel.



